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COJAEPKAHUE TUCITHITLIUHBI

Paspnensl

Tempbl

Pasznen 1. DneMeHTHl TUHEHHOII
anredpbl

Tema 1.1. MaTtpuubl U onpenenuTenu

Tema 1.2. CUCTeMBI TUHEHHBIX VPaBHEHU

Pazmen 2. 3neMeHTHI BEKTOPHOH
anredpbl H AHAJTUTHYECKOH
TeOMETPHH

Tema 2.1. BekTOopbl M onepauuy Haj HUMHU

Tema 2.2. Popmbl 3a1aHHs NPAMOH H IIOCKOCTH

Pazgen 3. BreneHue B
MaTeMaTHUYeCKHIl aHaIu3

Tema 3.1. [Ipenen GyHKUMH U NOCIEIOBATENbHOCTU

Tema 3.2. IIpouspogHas, auddepeHuyan, HHTerpan

Tema 3 3. ludbdepeHumasbHble yPABHEHHs

HanmeHoBaHNe JUCLIMITIHHEI

MareMaTHYeCKHe MeTOIb! B HHAKCHCPHBIX TPHIOKCHUAX

O061ém gucuuniauuel, 3E/ak.u.
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COJEPKAHHE JUCHUILIHHBI

Paspnensl

Tempbl

Paznen 1. UucneHHble METOBI

Tema 1.1. Uncnennsie MeToabl NUHEHHON anreOpbl. OCHOBHBIE
TPYOHOCTH  pelIeHHA  CUCTeM  JIMHEHHBIX  ypaBHEHMH.
Knaccudpukauus wmetomoB peweHus. Meroasl laycca
nporoHkH.  MrepaunoHHele  Meroabnl  pemeHus.  Mertons
HAXOXKIEHUS  KOPHEH  CHCTEM  HEJHHEHHBIX  yPaBHEHHH
(nonoBUHHBIX JeneHuit, mpoctoit utepauuu, HetoTOHa, MeTond
cekywux, napabGonm). Merooel HaxoXIOEHHS KOpHEH cHCTeM
HEJMHEHHBIX YPABHEHHH.

Tema 1.2. AnNnpoxkCHMALHs H HUHTEPIOISALIHS.
WUuteprnionduvoHHelii  MHorouneH — Jlarpansxka.  CrnmaiiHbl
HuddepeHuupoaHre  MHTEPMONALHOHHBIX MHOTOYJIEHOB.
MeTo bl YHCI@HHOIQ HHT@IPHPOBAHMUSL.

Tema 1.3. Meronb! peumenus 3anaud Komu. Meron KOHEUHBIX
pa3HocTeH, MOpPAOOK TOYHOCTH pAa3HOCTHBIX c¢XeM. MeToasl
Diinepa, Pyure-Kyttol, Apmamca. HespHble cxembl. Kpaepas
3anaqa st OJIY. Meron cTpenbOel

Tema 1.4 Meroabl pelleHHs HA4albHO-KPAeBBIX  3a]ad.
YHcaeHHOE pelleHHe YpaBHEHHs TEeMIONpoBOOHOCTH. Meton
ceTOK. SIBHble U HEsIBHbIE PA3HOCTHbIE CXEMBbl. AMMPOKCHMALIUSA
YCTOHYHBOCTD H CXOOUMOCTb Pa3HOCTHBIX cxeM. Mccaenosanue
YCTOHUYHBOCTH.

Pazgen 2. Metoabl ocnTUMHU3aLHU

Tema 2.1. IloctaHoBKa 3amay onTUMH3auHuu. HeoOxomuMble u
OOCTATOYHbIE YCIOBHUA JOKAJIbHOTO SKCTpeMyMa. YCIOBHBINMA
skcTpeMyM. TIpuMepel 3a7ay ONTUMH3ALMH, BO3HHUKAKIIHUX B
M?LLI.IHHOCTPO&HHH

Tema 22 UucneHHble METOABI OAHOMEPHOH ONTHMH3ALHH
(onTHMH3aLM YHUMOAANbHBIX QYHKUMI H MHOTOIKCTpeManbHas
ONTHMH3ALMA).




Tema 2.3. MHoroMepHad ontumuzauua. MeTtoasl cCrycka.
['panuentHbie Metoabl. Meton HpioTOHA M ero MOgUQUKaLHH.
HucieHHbIE METOIBI YCIOBHONH ONTHMH3AIHH

Tema 2.4. DnemMeHTbl BBINYKNOH ONTHMH3ALMH. Brimykibie
MHOKecTBa. Bpimykable QyHKUHMH. YCNOBHS 3KCTpEMyMa B
BBLIMYKJIOM cryvae. PelleHue 3agau BBIMYKIOH ONTHMU3aLINH,
BO3HHKAKOUWKUX B MAUIHHOCTPOEHHH, KIACCHYECKUMM METOIAMH
JMHHEHHOrO  MPOrpaMMHPOBaHUS  (T€OMETPHYECKUH  METOf,
CHMIUIEKC-METOM, METOA MCKYCCTBEHHOTO 0a3zuca U T.1.)

HanMenoBaHHE NUCIHILIHHBI

Pycckuil I3bIK H KYJIBTYPA Pe4H

Oobém aucnunaunbl, 3E/ak 4.
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COJEPKAHHE TUCHOUILJINHBI

Pa3aennl TemMbl
Pazmen 1. OcHobHble mnoHsAtusA| Tema 1.1. Llenu u 3amaud, comepkaHMe H OpraHU3aLUs
Kypca: A3BIK KAaK OCHOBHOE| DUCLUMIUIMHBI «PyCCKHMH f3BIK M KyJBTYpa peun». S3bIK Kak
CPeAcTBO oOweHHs, | cpeacTso odmeHHa. OO0mas XapakTepUCTHKA COBPEMEHHOIO
JIUTEPATY PHBIH A3bIK, | pYCCKOTO  JIUTEPaTYpPHOro #A3blka. JIuTepaTypHBIl SA3bIK U

HCJIUTCPATYPHLIE PAa3HOBHAHOCTH

A3bIKA, peub, KyJIbTypa peqH.
Obas XapaKTePHUCTHKA
COBPEMEHHOT0 pycckoro

JIUTEPATYPHOTO A3bIKA.

HeJuTepaTypHble Pa3sHOBUOHOCTH fA3blka. Peub Kak peanusauus
A3BIKOBOH CHCTEMbI B KOHKPETHOH KOMMYHHKATHBHOH CHTYaLIHHU.
Tema 1.2. OnpeneneHue NOHATHH «pedesoe OOILEHHED, «peveBast
cuTyauus», «peueBad KynbTypa». Kynbsrypa peun  Kak
HEOOXOJUMBbIf ~ KOMIIOHEHT  pUTOpHYeckoro  oOpa3oBaHHS
cneunanicra. Hopma kak 0OCHOBA peveBol KyJbTypbl, HCKyCCTBA
0DIIeHH s

Pazzen 2. HopMbl COBpeMEHHOTrO
PYCCKOIO JINTEPATy PHOTO A3bIKa.

Tema 2.1. Opdosnuueckrue HOPMBI U WHTOHALUS KaK OCHOBA
KYJBbTYPbI YCTHOMH (3BYYalleil) peyu.

Tema 2.2 Mopdonoruueckue HOPMBL TpPYIAHBIE CllydHau
ODpa3oBaHHUA H yIOTPEOJEHUS TPAMMATHYECKHX GOPM CJIOBA.
Tema 2.3, CuHTakcuyeckue HOpMbl. TpyaHble chnyuad
corjlacoBaHus u yIpaBlIeHUs B CITOBOCOYETAHUAX.
[TpeaynpexneHue OUOOK B MOCTPOEHHH MPOCTOrO H CIQXKHOIO
NPEAIOKEHHH.

Tema 24. Jlekcuyeckue HOPMBI: MPaBUIBHOCTD

cnopoynoTpedneHus kak HeoOXxomuMoe ychoBHe 3¢ peKTHBHOIMN
PEUYE€BOH KOMMYHHKAI[HU.

Pazmen 3. CTHIHCTHYECKHE

pecypchl A3blka

Tema 3.1. OCHOBHBIE TIOHATHS Crunesoe

MHOroo0pasye pyccKoro si3blka.

CTHJIMCTHKH.

Tema 3.2. O011a8 XapaKTePUCTHKA, JKaHPbI U A3bIKOBbIE CPEICTBA
HaydHore  ctiwsl.  (OCHOBHbIE  XKaHpBl  y4eOHO-HAy4HOH
JIHTEPATY PbL

Tema 3.3. [TuceMeHHas KOMMY HUKaLHA B yueOHO-Hay4HOIT cdepe.
CTpYKTypHO-A3bIKOBblE OCOOEHHOCTH [NaHa, KOHCMeKTa H
aHHoTauuu. Peuesrle cTepeoTunsl, nepepaboTrka HHPOpPMaUMH H
NPAaBHJIA COCTABIIEHHS.

Tema 3.4 TlucemeHHast KOMMyHHUKaLMss B [eJ10BOH cdepe.
CTpyKTypHO-f3bIKOBblE ~ OCOO€HHOCTH W TpeOoBaHHA K
o(pOpMIEHHIO JOKYMEHTOB.

DTHYECKHE HOPMbI JenoBOi nepenuckd. CTpPyKTypa AENOBOro
MHCbMA M A3BIKOBbIE KjMLIe. PeqeBOll 3THKET B JOKYMEHTE.
Henosas nepenucka no MHTepHeTy.




Pazmen 4. OCHOBEI OpaTOpPCKOro
UCKYCCTBA

Tema 4.1. Poabl U BUOBI OpaTOPCKOTrO HCKycCcTBa. [loaroToBka K
BBICTYIUICHHIO. KOMMo3uuus U mnaH. OcobeHHocTH yOekaaroiei
peur. Buabl apryMeHTOB H CIIOCOOBI APy MEHTALIHH

Tema 4.2. Opatop u ero ayautopus. Y CTAHOBJISHHE KOHTAKTa U
nogaepkaHue BHHMaHUsA chywarteneil. CoBeTbl HauMHAKOLIEMY
opaTopy.

Pasnen 5. HTOroBblil KOHTPOJIb.
INpoBepka yMEHHH H HaBBIKOB,
MOJYUEHHBIX B pe3yJbTaTe
00yUYeHHS

Tema 5.1. CtyneHueckas kOHpepeHUHs (BBICTYIUICHUS CTYA€HTOB
IO NMPEIIOKEHHBIM TEMaM H HX 00CYyKIeHHE)
3auéTHas KOHTpOJNbHas padoTa.

HanMeHoBaHHE NUCHHILIHHDBI

be30nacHOCTh KHU3HEAEATENbHOCTH

O0bém aHeuunaumbl, 3E/ak 4.
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COJAEPKAHHUE JUCHUILIHHBI

Pa3zaenbl Tembl
Paznen 1. TeopeTuueckue Tema 1.1. OCHOBHBIE NOHATHS, TEPMHUHBI U ONPEAEIEHHUS.
ocHOBBI B/ XapakTepPHBIE CHCTEMBbI KUEJIOBEK — cpena OOUTaHus»

Tema 1.2. BzaumozneicTBre YyenoBeKa ¢ MPOU3BOACTBEHHOM,
ropoACKOH, OBITOBOMN, MPUPOIHON cpenoil

Tema 1.3. OCHOBBI ONTHMAIBHOIO B3aAUMOASHCTBHS
KOM(OPTHOCTb, MUHHMH3A1IMs1 HEFaTHBHBIX BO3AEHCTBUI,
yCTOHUHBOE Pa3BUTHE CUCTEM

Pazzen 2. Iloxaphas
Oe30nacHoCTh

Tema 2.1. IIpoTuBonokapHbii peskuM B 31aHuax PYIH. [Tytu
sBakyalHu. CpencTsa MoKapoTyLIEHHsl

Tema 2.2. [ToxkapHast 6€30MacHOCTD B ObITY

Pasnen 3. BX/] B upe3BbIuaitHbIx
cUTyauusx. Pucku u ymepd

Tema 3.1. UpespblyaliHbleé CUTYALIMH NPHPOIHOIO XapaKTepa.

TeMa 3.2. UpessblyaiiHble CUTYALHH TEXHOTEHHOIO XapakTepa

Tema 3.3. Pucku u yuepd

Pasnen 4. buonoro-coumanbHeie
upe3BblvaiiHble cuTyauuH. biKJ]
B YCJIOBUAX NaHOEMHH

Tema 4.1. UcTOUHUK U rpynnsl OHONOro-conHaibHbx HC

Tema 4.2. [TopaxeHHe U 3a1IUTA CRNBCKOXO35HCTBEHHBIX
pacTeHHi, KUBOTHBIX, POAOBONLCTBUS, BOJO-UCTOUHHUKOB

Tema 4.3. XapakTepHble HHGEKUHOHHbIe OONEe3HU U MEXaHH3M
nepenayd HHGexuuy. IIpasuia 3aIUTh H NOBEISHHS HACEIEHHS

Tema 4.4. [IpenoTepalieHie NOCASACTBHH OHOIOrQ-COLUMATBHOH
YC, npodunakTuieckHe MEpONpUATHS

Pazmen 5. Oxpykarowuii Mup.
OnacHOCTH, BO3HHUKAIOLIHE B
MMOBCEAHEBHOM KH3HH H
De3onacHoe nopeaeHue

Tema 5.1, XapakTep B3auMOACHCTBUS YENOBEKA C OKPY KalOLIUM
MupoM. HenoBek Kak 00beKT U cyObeKT 0e30MacHOCTH

Tema 5.2. OcobeHHOCTH ropoaa, Kak cpeabl OOUTaHHS. 30HbI
TMOBBILUEHHOH OMacHOCTU B ropoje

Pazgen 6.
AHTHTEPPOPHCTHHECKAS
De30MacHOCTD

Tema 6.1. HopMaTUBHO-NpaBOBbIE OCHOBBI
AHTHTEPPOPUCTHISCKOHN 3ALIHIIEHHOCTH

Tema 6.2. Mepel 1 npaBUia aHTHTEPPOPUCTHUECKOI
oe3zonacHocTH. [TacrmopT aHTUTEppOPUCTHIECKOH O€30MacHOCTH
00pa30BaTeNbHOrO yUpekAeHHA

Tema 6.3. [Ipu3Haky HaJIH4YHS B3PbIBHBIX YCTPOHCTB, KaK
OOHAPYKHUTH TEPPOPHCTA U 3ALUUTHTCS OT HANAJSHHS

Tema 6.4. Uto genath €ClU 3aXBaTUIIH B 3aJ0KHHKU

Pazznen 7. MOHUTOPHHT Kak
ocHOBa yrpasieHus: bIK/

Tema 7.1. IToHATHE W BUOBI MOHUTOPHHIA

Tema 8.1 KoMnbrTEpHAS 3aBUCUMOCTD




Pazzen 8. OCHOBBI 310pPOBOTO
o0pasa ku3HU. BpenHble
3AaBHCHMOCTH

Tema 8.2. BausgHue ankorons, HapKOMaHUH, Ky PEHHUS,
TOKCHKOMaHHH Ha OPTraHH3M 4elOBeKa

HanmMeHoBaHHe AN CUHNJIHHDBI

Hctopus Poccuu

O0bém aHeuunanmbl, 3E/ak 4.
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COJEPKAHUE TUCIUILITHLI

Paspnensl

Tempbl

Pasznen 1. McTopus kak Hayka

Tema 1. OcHOBHBIE (PYyHKLHH HCTOPHYECKOTO 3HAHHS.
Hcropuueckye HCTOYHHKH. OCHOBOMONOKHHUKH HCTOPUYECKOH
HayKH. MeToaoIOrusl HCTOPUYECKOrC UCCIEAOBAHMNS

Pasnen 2. T'ocynapcreo Pych

(IX — nepsas nonoBuHa XV B.).
®eopanbHasA pasapodIeHHOCTb H
Goprla 3a HE3aBUCHUMOCTD

Tema 2.1 T'ocymgapcteo Pyew (IX - Havano XII B.)

Tema 2.2. Pycckue semnu u kHsaxecTBa B Hadane XII — nepsoii
nonosuHe XIII BB. nepuoa MOIMTHYECKOH pazapodNeHHOCTH

Tema 2.3. BopbOa pyccKHX 3eMelNb U KHAKECTB ¢ MOHTOJIbCKHM
3aBoeBaHHeM U kpecToHocuamu B XIII B.

Tema 2.4. Pycckue 3eMnu u KHskecTBA BO BTOpOi nonosuHe XIII
— nepBoii nojouHe XV B. Mexkay Opnoii u JIuTeoit

Pazzen 3. Poccuiickoe
rocynapeteo (koHen XV - XVII
BB.). O0pa3oBaHHe PyCCKOro
€IUHOrO rocynapcTha

Tema 3.1. OObenuHeHHe PYCCKUX 3eMeNb BOKPYT MOCKBBI B
koHUe XV — Hauyane XVIB.

Tema 3.2. Poccusi B XVI B. UBan ['po3HBIi

Tewma 3.3. Poccus Ha pyOeske XVI — XVII BB. CMyTHOE BpeMst

Pazaen 4. Poccus B koHLe XVII —
XVIII BB.

Tema 4.1. [Tetposckue npeodpaszopanus B koHue XVII — neppoii
yetBeptH X VIII B.

Tema 4.2. Jnoxa ABOPUOBLIX NepesopoToB (cepenuHa XVIII 5.)

Tema 4.3. TIpoceemennnlii abcomoTusm Exatepuner Bennkoii
(BTopas nojgosuHa XVIII B.)

Pazzen 5. Poccuiickas umnepus B
XIX B.

Tema 5.1. ITasen I. [IpaBnenue Anexcanapa [ (1801-1825).
OTtevecTBeHHas BOHHA 1812 1.

Tema 5.2. [IpaBnenne Hukonas I (1825-1855 rr.) Boccranue
JekabpHCTOB

Tema §5.3. 3noxa pedopm Anexcanapa II (1855-1881 rr.) Ot™eHa
kpenocTtHoro npaea. Llape-Mupotrsopeu Anexkcanap III (1881-
1894 rr.).

Tema 5.4. OcoOeHHOCTH pa3BUTHA KanmHuTaau3Ma B Poccun
[Tpapnenne Hukonas II (1894-1917)

Pazzen 6. Poccus B ycnoBusix
BOIH U pesosroLuii (1905-1922

r)

Tema 6.1. IlepBast MupoBas BoiiHA. PeBpanbCKag peBOMOLINS
1905-1907 rr.

Tema 6.2. Benukas oxtsabpbckas pesonmonuus 1917 r.
I paskgaHcKkas BOHHA

Pazgen 7. CCCP B 1918-1953 1.

Tema 7.1. Cosetckas Poccus B 1917-1930 rr. BHyTpeHHAq U
BHewHAsA nonutuka. Qdpazosanue CCCP

Tema 7.2. CCCP B roast Benukoii OteuecTBeHHOMN BOHHBI (1941-
1945 rr.)

Tema 7.3. [TocneBoeHHOe BoccTaHOBNeHHe U pasBuTHe CCCP
(1945-1953 rr.). Kyast auunoctu U.B. Cranuna

Pasnen 8. CCCP nocne 1953 1.

Tema 8.1. CCCP B snoxy H.C. Xpymesa (1953-1964 rr.)
Xpy1uesckas «oTrTenenb» b Kyastype. Kapudckui kpusuc u
«XO0JIOJHAs BOHHA»

Tema 8.1. CCCP B anoxy JI.H. bpeskHepa (1964-1985 rr.)




Tema 8 3. CCCP B 1985-1991 rr. Ilepectpoiika. Pacnag CCCP u
cozganue CHIC

Tema 8.4. Pocculickas @enepauus b Hauane XXI . BHyTpeHHss
u BHewHss nonutHka B B. [TytuHa

HanmMeHoBaHHe AHCUHNJIHHbBI

(CHOBBI IPOrPaMMUPOBAHHS

Oobém aucnunaunbl, 3E/ak 4.
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COJAEP)KAHUE THCITUILTHHBI

Paspnensl

Tembi

Pazzen 1. DneMeHTHI TeopUU
aJITOPUTMOB.

Tema 1.1. ITonarue anroput™a. MamunHa TetopuHra.
B BIYHCIUMOCT.

Tema 1.2. Teopus cnoxuHOCTH. BO3BeneHue B CTeNeHb: aHAIN3
aJropuTMa (YMHQE BO3BEISHHE B CTENEHb). 3a1aua O PIOK3aKe.

Tema 1.3. JKaaHblil anroput™M. MeToa rpallieHTHOrO CIyCcKa Kak
NPHMEP JKaJHOTO arOPUTMA.

Tema 1.4. Ctparerus «Paspemniii u BaacTsyi». PekypcusHblIii
ATOPHTM.

Pazzen 2. AnropuTmbl
COPTHPOBKH H MOHCKA.

Tema 2.1. CopTupoBka BeiGopoM. COPpTUPOBKA BCTABKAMH.
Coptupobka “MetonoM Ilysbipbka”. COpTHPOBKA CIHSHUEM.

Tema 2.2. beicTpas coptupopka. HaxoxneHue MeIHaHel
[TocnenoratenbHbIi nouck. MeToab! cyxeHus obnacTu.

Tema 2.3. CoptupoBka B Python.

Pazzen 3. AnropuTsmbl Ha
rpagax.

Tema 3.1. I'padbl u ux ananus. I1peacrasnenue rpagon. Odxon
rpada B ryOHHY M WHpUHY. BoccTaHOBNEHHE KpaTyaliiuero
NyTH. 337a4a O NEePEMELIEHHH [IaXMATHOIQ KOHS.

Tema 3.2. Anropurm Jlelikcrpel. Ouepens u ¢ctek. Quepens U CTeK
B Python.

Pazzen 4. JuHaMHuuyeckoe
NPOerpaMMHPOBAHHE.

Tema 4.1. IIpuHuun ontuManbHocTH bennMmana. IloHaTue
BOCXOJALLETO H HHCXOAAIIErO PELISHHA. 3a1a4a O KOJHUYECTBE
MapLIPYTOB.

Tema 4.2. CxoacTBa U OTIHYHE THHAMUYECKOIO
MPOrpaMMHUPOBAHUSA W KOHLIENUUSA «pa3aensil U BIacTBY i».
3anava 0 daHkoMmaTe. JIHHAMHYECKOE MPOrPaAMMHPOBAHHE H HIPBL

Pasnen 5. ITapanurmsl
MPOrpaMMHPOBaHHS.

Tema 5.1. OcHOBHBIE NPUHLMTIBI TPOTPAMMHPOBAHHA.
[IpoLeaypHOe NporpaMMHUpPOBAHHUE.

Tema 5.2. O0beKTHO-OPUEHTHPOBAHHOE NPOrPaMMUPOBaHUE.

Tema 5.3, PYHKUHOHAIBHOE MPOrPaMMUPOBaHUE.

Pasznen 6. O0bekTHO-
OPHEHTHPOBAHHOE
NporpaMMHpOBaHHe.

Tema 6.1. Ocodennoct QOIL Knaces! 4 0OBEKTHI.
Hacnenosanue.

Tema 6.2. Peanuzauusg OOIT B a3bike Python.

Pazzen 7. Ilapannenbhoie
AJITOPHTMBL

Tema 7.1. [Ipeanoceinku. Knaccudukauus BEIMHCTUTENBHBIX
cuctem. CPU u GPU npoueccopbl. XapakTepUCTUKU
napaslieNbHbIX aJIFTOPHTMOB.

Tema 7.2. Tunel HemocneIOBaTENbHOTO MPOTPAMMHPOBAHHS B
Python. «Maclutadb» pacnapalaeniBaHUs.

Tema 7.3. PaboTa napanenbHbIX NPOrpaMM: Nepeaada JaHHbIX
mesxny notokaMu. [Ipoueccsr u [Toroku B Python. AcunxpoHHBIE
NporpaMMmblL.

Pasznen 8. Onrumusanus
NpOorpaMm.

Tema 8.1. MeToabl ONTUMH3ALUU U YCKOPEHUS NPOrpaMM Ha
Python. ITpodunuposaHue nporpamMm Ha sizbike Python. Monynb
line profiler.




Tema 8.2, Komnunsiuus Python: Ahead-of-time u Just-in-time
koMmnuasauma. Mooyias Numba.

Tema 8.3. Cython kak paciuupenue ssbika Python. Ocobennoctu
paspadoTku nporpammbl Ha Cython.

Pazzen 9. McKkycCcTBEHHBIH
UHTEJUIEeKT.

Tema 9.1. ITpuHuuns! noctpoeHust M. MamnuHHoe odyueHuHe
(HefipoHHble ceTH). JIuHeliHas perpeccus. Knaccudukauus.
[Tepcentpon Posenbaatra.

Tema 9.2. YCTpolieTBO HCKYCCTBEHHOTO HelipoHa. [TonsTue
HelpoHHBIX ceTeit. ITpouecchl 00yueHus, MeTOIB MUHHMH3ALHH
onOkH. O0yueHHe ¢ MoAKpENnIeHHEM.

Tema 9.3. Anropurmuueckas Teopus urp. [IpuMeps HIpPOBbIX
noctaHoBok. JepeBo urpel. @ynkuus Hlnpara I'panau u nporsos
HCX0Ja Urpbl. MaTpHuHble UIPBI.

HanmMeHoBaHHe AHCUHNJIHHbDI

Dunocobdus

Oobém aucnunaunbl, 3E/ak 4.

2 3E (72 4ac.)

COJAEPKAHUE TUCITHILIUHBI

Pazaensl

TeMbI

Pazzen 1. Ilpupoana
punocockoro 3HaHUA

Tema 1.1. Punocodus B MUpe AYXOBHON KYIbTYPbI

Tema 1.2 Dunocodus u MUPOBO33IPEHHE

Tema 1.3. Punocodekas kKapTHHA MHPA

Pasnen 2. Mcropuveckue THIIbI
dunocoduu

Tema 2.1. AxTuvHas punocodus

Tema 2.2. CpeaHepekoBas ¢punocodus, punocopus
Bozpoxaenus 1 Hoporo BpeMeHu

Tema 2.3. @unocopus [Npocemenns. Hemenkas knaccuueckas
dbunocotus. Cospemennas dhunocodus

Pasznen 3. Yenosek U oOLIECTBO

Tema 3.1. Punocodckue MogenH oOLIECTBEHHOIO Pa3BUTHS

Tema 3.2. Punocopckue TEOPHH CIIPaBEITMBOCTH

Tema 3.3. COBpeMeHHbIE ITHUECKHE TEOPHH

HanmeHOBAHHE AHCUHILIHHDbI

DKOJIOTHSA B HEAPONOIb30BAHHH H HeTEra3oBoM aerne

O0bém aucuunaunbl, 3E/ak u.

2/72

COJEPKAHHUE JTUCHUILITNHBI

Paspensl

Tembi

Pasgen 1. OcHoBel o0OLueii

3KOJIOTHH

KpaTkast HCTOpHs 3KONOTHH, €€ LeNb H 3a0a4H, B3aHMOCBA3b ¢
opyruMu  HaykaMd. OCHOBHblE  HampaBleHHS  SKOJOTHH.
Kputepuu KHBBIX CHCTEM, HX CBS3b C OKpy’Kalolleil cpemofi.
VPOBHH  OpraHu3alHH  KHBOH  Marepuu.  AyTIKOIOrHs.
Dxonornueckue ¢akToppl M HX Kinaccupuxauuu.  PopMel
B3aUMOIeHcTBUA  OpraHusMop.  OOliHe  3aKOHOMEpPHOCTH
COBMECTHOTO OeHcTBUA (PAKTOPOB Ha OpraHU3Mbl (3aKOH
MHHHMYMa, IOHATHE 00 ONMTHMYMe, 3aKOH TOJIEPAHTHOCTH, 3aKOH
KOMIEHCALUMH  (PAKTOPOB, 3aKOH COBOKYIHOIQ  JeHCTBUS
(hakTOpOB, 3aKOH He3aMEeHUMOCTH QyHIAMEeHTaNbHBIX (JaKTOPOB).
[MonyasunoHHas skonorud. Cunskonorus. IToHsTHe, cTpYKTypa
M THIBI 3KOCUCTEM. [TOTOKM 3HEPrHM M KPYrOBOPOT BELIECTB.
Hunamuka 3xocuctembl. buocdepa kak rnodanbHas 3KOCHCTEMA.

O0bwue 3aKOHOMEPHOCTH OpraHu3alUuu Ouocdepnl.
HeatenbHOCTh 4YenoBeka W 3Bomouda Ouochepel. Kpatkas
HeTopHa  OXpaHel  npuponsl. Hoocdepras — koHuenuus.

KoHuenuus yeToHYHBOrQ pa3BUTHSL




Paznen 2. IlpuknaaHas 3Kon0rHA

3arpsasHeHHe OKpysKalolledl cpedbl, ero THMbl W BHOBL
HopMupoanue 3arpsa3HeHus OCHOBHBIX MPUPOIHBIX cped. Buael
npenenbHO-a0nyCcTHMbIX  KOHUeHTpauuili (ITJK). Eskeroansiii
FOCYIApPCTBEHHBIH  JOKJAA O  COCTOSHHH  OKPYXKarLIeH
npuponHoii cpenbl. CucTeMa 3KONTOTHYECKOr0 MOHHUTOPHHTA, €€
ocHOBHble 3amaud. Knaccupukaumss BHIOB MOHHMTOPHHTA.
YpoBHHM peanH3alMH  CHUCTEMBl MOHHMTOPHHra. MOHUTOpPHHT
npupoaHbx cpeda. Knaccudukanus MOHHTOPHHIA MO METOAAM
NpoBeNeH’s. 3aKOHOIATeNbCTBO B OONACTH 3IKOMOHHTOpPHHIA.
OpraHuzalyy, OCYLUECTBIAIOLINE IKONOTHUECKHH MOHHMTOPHHTI.
DKOJIOrHYECKUH MOHUTOPHHI COCTOAHHS TEePPHTOPHIl, «HE
OXBAYEHHBIX» NOCTOSIHHBIMH ~ NTYHKTaMH HaOJIHO AEHUSL.
JKONOTHYECKUI KOHTPONMb. 3aJaud 3KONOTHYECKOro KOHTPOIS.
ATMochepa, kak 00ONOUKa 3eMIH. MOHATHE, COCTaB, pONb B
KU3HEOEATENBHOCTH,  Q30HOBBIH  3KpaH  3eMilH, OXpaHa
aTMOC(EPHOr0  BO3AyXa. AHTPONOreHHOe BO3JCHCTBHE HA
aTMocdepy: 3arpsa3HeHus (CMor, KUCIOTHbIE AOXKIH, MapHHUKOBbIH
spdexT, BRIXNIONB aBTOTpaHCHopTa). IlokazaTenu OUEHKH
kauectBa armochepnr (M3A, P u np). TocymapcTeeHHBIid
KOHTpONb 3a OXpaHoil aTMocepHoro Bosayxa. Pacuer
KOHLEHTpauuil BpedHbIX BEIIECTB B aTMOChEpPHOM BO3AYXE,
pacuer IIJB. Tuppocdepa, kak oOonmoqKa 3e€MIM: IMOHATHE,
COCTaB, POJIb B KHU3HeaeATeNbHOCTH. MeTouHHKM 3arpsasHeHHs
BOOHOH cpenbl. Iloka3aTeny OUEHKH KauecTBa MOBEPXHOCTHBIX U
nog3eMHblx Boa. (MU3B u mp.). 3awmura BomHoro OacceiiHa oT
3arpsA3HEHHIH HeTera3oBbIxX NpeaAnpHaTHil. JIutocdepa: noHATHE,
COCTaB H PONb B JKU3HEAEATENbHOCTH. B0300HOBAsIEeMBbIE H HE
BO300HOBIIsIeMble MPUPOOHBIE pecypcehbl. [lones3Hrle HCKonmaeMele,
AHTporioreHHoe BosaelicTeue Ha nutocdepy. Ilemocdepa:
MOHATHE, COCTAB U POIIb B KH3HEAEATENBHOCTH. AHTPONOIE€HHOE
Bo3AeHCcTBHE HA nefocdepy. OxpaHa MOUB U HEAP OT 3arPASHEHHS
He(TerasoBblX KOMINIEKCOB  PalMOHaNbHOE HCMONb30BaHUE
NpUPOIHbIX  pecypcoB.  Paguoskonoruueckue  npodneMsl.
3arpasHeHHe aTtMocdepbl, BOA M MOYB  PAJHOHYKIHIAMH.
[TpaBOBBIE OCHOBBI  PAIHO3KOIOIMYECKOTQ  HOPMHPOBAHHI.
OcHOBHbIe rocynapCTBeHHBIE OpPraHU3alMH, KOHTPONHpYIOLINE
COCTOsIHHE paaualuoHHOH GezonacHocTH B Pocchu.

-

Paszgen 3. Metoabl KOHTpoOJs
COCTOSIHMsL  MPOH3BOACTBEHHOH
cpensl

OxpaHa TpyJaa: HCTOpHUS Pa3BUTHs OXpaHbl Tpyaa B P@; oxpana
Tpyaa B cTpaHax bmpkxero u JlanpHero 3apyOexbs. APM u
COVT: CpaBHUTeNbHBII aHaNMM3 arTecTauuu paboudHX MeCT H
crielyaibHON oUeHKH yenosuit Tpyna. HopMuposaHue B o0nacTu
oxpanel Tpyaa: CAHITuHe, CHHMIIe, MVYK. Onachele u
BpPEIHbIE NPOH3BOACTBEHHBIE ¢akTopsr: TPy IIITBI
NPOU3BOOCTBEHHBIX  (pakTopoB. Pu3HYecKHe, XHUMHYECKHE,
ncuxopu3nonoruueckue GakTopbl: XapakTepUCTHKA, MapaMeTpel,
meTonuka H3MepeHus. CpexcrBa W METOABl  3allMTa  OT
NPOH3BOACTBEHHBIX $HaKTOPOB.

Pasznen 4. Oxpy:xaromas cpena u
300POBBE HeJIOBEKa

MeToabl OLEHKH 3KOJOTHYECKH OOYCJIOBIEHHBIX OONEe3HEl.
Kputepuu oOLeHKH 310pOBbS HacelneHHs. BausHue ¢akTopos
OKpyJKaroLlell cpedbl Ha pPaclpOCTPaHEHHOCTh HEKOTOPBIX
OonesHel. (OCHOBHBIE ONPENENEeHHUs M TOHATHS B OLIGHKE
SKOJIOTHYECKOrO pHUCKa. PHCKM, co3gaBaeMble pPasIHYHBIMU




OMAaCHOCTAMH, PHCK I/IH}]I/IBHI[yaJIbeIﬁ 51 I'[pO(beCCI’IOHaJIbeIi:I.
KoHuenuua u KPHUTCPHH TPUEMICMOCTH pPHCKA. JTansl
METOOOJIOTHH OLUSHKH PHCKA.

Paszgen 5. IlpaBoBble OCHOBBI
OXpaHbl 0C U
MPHPOAOIIOB30BAHHSA

[ToHsiTHe, CTPYKTypa H NPHHLHIBL HKOJOIHYECKOTO IPaBa.
JKonoruyeckoe 3akoHomaTenbcTBO. [IpaBa rpaxkiaH B odmactu
OXpaHbl OkpyKaroweit cpensl. FOpuonueckas OTBETCTBEHHOCTD 32
JKOJIOTHYECKHE MpaBoHapyeHus. OCHOBBI CYAeOHOH IKOIOTHH.
[TonsTHe  crneuManbHBIX 3HAHMH M BO3MOMKHOCTH  HX
HCMONB30BaHUA B cydnonpousBoictse.  IlpaBoBble W
OpraHU3aLHOHHbIE OCHOBbI CyAe0HO-3KONOrH4ecKol SKCIepTHOI
ACATCIIBHOCTH.

HanmMeHoBaHHe AN CUHNJIHHDBI

IIpaBoBeaeHHE

O0bém aueuunanmbl, 3E/ak 4.

2 3E (72 yac.)

COJEPKAHHE THCIIUIITHHBI

Paspensl

Tempbl

Paznen 1. OCHOBHBIE NICHATHS U
TEOPHH BO3SHUKHOBEHHUS
rocynapcTBa.

Tema 1.1. BaacTs U COLMANBHBIE HOPMBI JOIOCY JaPCTBEHHOTO
nepuona

Tema 1.2. IloHATHE M MPU3HAKU IOCYAAPCTBa

Tema 1 3. CoOTHOLIEHHE rOCYAAPCTBA ¢ OOILIECTBOM

Tema 1.4 CooTHOLIGHHUE H B3aUMOCBSI3b FOCYAAPCTBA H NPABA

Tema 1.5. ITpuunHbl U GOPMBI BO3HUKHOBEHUS [OCY 1apCTBa.
OCHOBHBIE TEOPHH BO3HUKHOBEHHUS rOCyAapCTBa

Paznen 2. CymHoOCTh, PyHKLMH H
MeXaHH3M (anmnapar) rocyaapcrsa

Tema 2.1. 'ocynapcTBeHHAs BJACTh KaK Pa3HOBUIHOCTD
COLIMAJIbHOH BJIACTH

Tema 2.2 TToHsaTHe u knaccudukauus GyHKIUHH rocy1apcTaa

Tema 2.3. OCHOBHbIe BHYTPEHHHE U BHEIIHHE (pyHKLHH
rocynapcrea

Tema 2.4 MexaHu3M rocyaapcraa

Tema 2.5 TToHsATHE, NPU3HAKH H BHABI OPTaHOB rOCY 1apCTBa

Pazgen 3. Tunbl 1 popMbl
rocynapctsa. IIpaBoBoe
rocy1apcTBo

Tema 3.1. Popma rocyaapcTBa: MOHATHE U 3JIEMEHTDI

Tema 3.2. Popma rocyaapCTBEHHOIO MpaBeHUsA U
rOCy NAPCTBEHHOIO yCTPOICTBA

Tema 3.3. [Tonuru4yeckuii pexKUM: MOHATHE, PU3HAKU, BUOBI

Tema 3 4. TToHsATHE W NPHHIMITBI TPABOBOTQ rOCyAapCTBa

Tema 3.5. I'paknaHckoe o0LIecTBO: MOHATHE, CTPYKTYpA,
NpHU3HAaKH

Paznen 4. CymHOCTb, NPHHLIKIIBI
1 PyHKLHH Npasa

Tema 4.1. [ToHsATHE H NPH3HAKHU NPaBa B 0OBEKTHBHOM H
CyOBbEKTHBHOM CMBbICIIE

Tema 4.2. OCHOBHbBIE YUEHHs O MIpaBe

Tema 4.3, IIpuHUUNEI paBa: MOHATUE W BUALL. [ToHATHE W BUOBI
¢dbyHKLH npaBa

Pasnen 5. CouuanbHblie H
MpaBOBbIE HOPMBI.
IIpaBoco3HaHHe U MpaBOBas

KyJbTypa

Tema 5.1. CounanbHble U TEXHHYECKHE HOPMBI, HX OCOOEHHOCTH
Y B3auMOCBsA3b. COOTHOLIEHHE HOPM MpaBa U MOpanu

Tema 5.2 TToHsTHE M MPU3HAKU HOPMBI MpaBa. CTPYKTYpa HOPMBI
npasa.

Tema 5.3 CooTHOLIEHHE HOPMBI NPaBa H CTaTbH HOPMATHBHOIQ
akTa. Buabl npaBOBbIX HOPM

Tema 5.4 TloHATHE, CTPYKTYpa U BUABI TPABOCO3HAHHA.
[IpaBoBas KyJbTypa

Tema 6.1. Tunbl npasa: pasjaH4YHBbIE MOIAXOBI




Pazgen 6. TUmnel U UCTOYHUKH
npaea

Tema 6.2. [IpaBoBas cucteMa o0LIECTBa: MOHATHE H CTPYKTYpa

Tema 6.3. OCHOBHBIE MpaBoOBBIC CCMbH COBPCMCHHOCTH

Tema 6.4. PopMbl (MCTOUHHKH ) NPABA: MOHITHE H BHbI

Tema 6.5. [ToHsiTHE 1 BUABI HOPMATHBHBIX AKTOB

Tema 0.6. [ToHATHE, NPU3HAKH U BUAbI 3aKOHOB

Pazzen 7. IIpaBomMepHoe
NOBEAEHHE, IPABOHAPY IIEHHE,
I-OpHLIH‘-ieCKaH OTBETCTBEHHOCTH

Tema 7.1. IloHATHE U BUABLI NPABOMEPHOIO NMOBEIECHHS

Tema 7.2. IloHATHE, NPU3HAKH M BHIbI NPaBOHAPYIIEHUH

Tema 7.3. FOpugu4eckuii COCTaB MPABOHAPY LIEHHS

Tema 7.4. [TonaTHe, MPU3HAKH H BHABI OPHAHYECKOH
OTBETCTBEHHOCTH

Pazzen 8. IIpaBoBble OTHOLIEHHS

Tema 8.1. [ToHATHE, NPU3HAKH, BUABI MPABOBLIX OTHOLIEHUMN.
[TpennochbUIKy BOSHHKHOBEHHS! IPABOOTHOIIEHH H

Tema 8.2 B3auMOCBsI3b HOPM NPaBa U MPABOQOTHOIISHU H

Tema 8.3. [ToHaTHe U BUAbI CYOBLEKTOB MPABOOTHOI €HHIH

Tema 8.4, CyObekTUBHBIE NpaBa U OpHAHYecKHe 00A3aHHOCTH!
TICHATHE U CTPYKTYpa

Tema 8.5. [IpaBoBOI CTaTyC NIMYHOCTH: MMOHATHE, CTPYKTYPA,
BHIbI

Tema 8 6. OObeKThl MPaBOOTHOLIESHUH: MOHATHE U BHIbI

Tema 8.7. [ToHsaTHE U KTacCUGUKALUSA IOPUIHYECKHX GaKTOB

Pazpen 9. I paxknaHcko-npaBoBoe
pPerynHpOBaHHE

Tema 9.1. [TonsiTue U MpenMeT rpakaaHCKOre npasa. Meron
rpaXIaHCKO-NPaBoOBOro perynuposanus. Merounnkn
IpakOJaHCKOTO Mpasa

Tema 9.2. IToHATHE U COmEpP KAHUE TPAKOAHCKUX
npaBoOTHOLEHUH. CyOBeKT U BHABI MPAKIAHCKHX
MPAaBOOTHOLIEHHUH

Tema 9.3. IToHATHE U COmep KAHUE TPAKAAHCKOH
NpaBoCnocoOHOCTH, IMPaskIAHCKON neecrnoco0HOCTH

Tema 9.4. IToHATHE, NPUZHAKHA U BUAbI HPUAUYECKHX JTHL.
B03HHKHOBCHHC H ﬂperaU.leHHe OeSATEJIBHOCTH I‘OIJHILH‘-ICCKHX
JIH L

Tema 9.5. [Tonarue U Buabl 00LEKTOB rpakaaHCKUX Mpap. Bewiu
KaK 00BbEKTHI TPAKAAHCKUX MPaB U MX KIacCHPUKaLUs

Tema 9.6. OcyLiecTBneHHEe U 3aLUTA MPAXKIAHCKUX NPaB U
MCTIOJIHEHHE 00A3aHHOCTEH

Tema 9.7. [Tonarue, BUabl, GopMa, YCIOBUSA AeHCTBUTEIbHOCTH
caenok. Obuine nocneacTBUs HeOeHCTBUTENbHOCTH CIENOK

Tema 9 8. [ToHsiTue npencTaBuTeNnbeTBa. JIOBEPEHHOCTD

Tema 9.9. Cpoku B rpasknaH¢kom npase. ¢koBasi 1aBHOCTH

Tema 9.10. IlpaBo u comep:kaHue npapa COOCTBEHHOCTH B PD:
YacTHAas, rocyAapCcTBEHHAs U MyHHLUHNAaNbHas COOCTBEHHOCTD.
[Tpuobperenune u npexpaueHue npasa codcTBeHHOCTH. O0Las
cobeTeHHOCTh. OrpaHUYeHHbIe BEIIHbIE NIPaBa. 3aIHTa Pasa
cOOCTBEHHOCTH M MHBIX BELUHBIX MPAB

Tema 9.11. IloHsATHe U BUABI 00s13aTeNnbCeTBa. [IpUHLIMITBI
ucronHeHusa oba3arensets. [ToHsTHE U crocodbl odecneueHus
ucnosnHeHus obssarenbets. [IpexpaineHue 0013aTENBCTB.
OTBETCTBEHHOCTD 34 HEUCTIOJIHEHHE UITH HEHAIEKALLEE
HCTIOJIHEHHE 00532 TENbCTR

| HanmeHoBAHHE NHCIHILIHHDI | Du3nueckas KyJabTypa




O0bém aneuunaumbl, 3E/ak 4.

[ 2/72

COJEPKAHHE THCIHUIIINHBI

Paspnensl

Tempbl

Pasznen 1. Teopernueckuii
pasmen

Tema 1.1. Pusnueckas KyJabTypa B OOLIEKYJIbTYPHOH H
npodecCHOHANIbHONH NOATOTOBKE CTYIEHTOB

Tema 1.2. CounanbHo-0MONOTHUECKHE OCHOBBI (PU3HUECKOH
KyabTypbl. OcHOBBI 30K ¢Tynenra. Pusnueckas KyapTypa B
obecreueHHH 310POBbsI

Tema 1.3. [Tcuxodu3nonoruueckue OCHOBbI yuebHOro Tpyaa U
HHTEJUIeKTY albHONR nesTenbHoCcTH. CpencTsa U METOABI
(hU3HYECKOH KYJBTYPBI B PEryJIHPOBAHHH PabOTOCIOCOOHOCTH

Tema 1.4. MeToauka caMOCTOATENBHBIX 3aHATHH PH3HUYECKHMU
ynpaxHeHuamMH. MHauBUayanbHeIi BbIOOP BUAOB CIIOPTA HIIH
CHCTEMBI (PU3HUECKHUX YIpakKHEHU

Tema 1.5, CaMOKOHTPONB MpH 3aHATUH PU3IHUISCKUMHU
yOpaxkHEeHHAMH U cniopTtoM. [TpodeccnoHanbHO-NPHKIAIHAS
dbuzuyeckas noaroroska (IITOIT) ¢cTyaeHTOB

Tema 1.6. Puznueckas KyaAbTypa B MPOU3BOACTBEHHOM
neATenbHOCTH OakanaBpa u creunanucta. KoHcTuTyuus u
300POBbE

Pasnen 2. Metonuko-
NpakTHYECKUH pasmen

Tema 2.1. MeToas! onpeneneHus rapMOHHHHOCTH QH3HHECKOr o
Pa3BUTUA N0 AHTPONOMETPHYECKUM JaHHbIM

Tema 2.2. Metonuka onpeaeneHue odecrneueHHOCTH OpraHu3IMa
BHTAMHHAMH

Tewma 2.3. Onpenenenue GyHKLUHOHAIBHOIQ COCTOSHHA U
amanTHBHBIX BO3MOXKHOCTEH opraHusma

Tema 2.4. OnpeneneHre SHONOTHYECKOrO BO3pacTa. BHOPUTMBI U
300POBbE

Tema 2.5. Crpecc kak GakTOp, BAHAKOLIMI HA COCTOSHHE
3n0poBbs. [IpodunakTuka CTPECCOBBIX COCTOSIHUI CPEACTBAMU
{(pH3uYEeCKOH KyJBTYpBbI

Pazzen 3. Ilpaktuueckuii pasaen

Tema 3.1. Jlerkast atneTuka

Tema 3.2, JIbbkHBIH CIOPT

Tema 3.3. CiopTHBHBIE HIPHI

Tema 3.4. O®@II ¢ 3neMeHTaMH NIETKOH aTIEeTHKH, ¢ SJeMEeHTaMH
JIbLKHOH MOOTOTOBKH, CUIOBOMH MOATOTOBKH, O3A0POBUTENBHOM
THMHAaCTHKH

Pasznen 4. TectupoBaHue ypoBHs
(pu3HUeCcKoil MOATOTOBKH

Tema 4.1. Tecruposanue ypoBHs 00LIePHIHIECKOH MOATOTOBKH,
YPOBHS crieLManbHONH GU3MUECKON MOArOTOBKH, YPOBHS
npoeccHOHaNBHO-NPUKNAAHON MOATOTOBKH, Y POBHA
TEOPETUUECKHX 3HAHHI

Pasznen 5. KoMnnekcHas OLeHKA
300POBbs

Tema 5.1. Ouenka MHAHBHAYANLHOTO 310p0oBbs. [TokasaTenu
(hyHKLIHOHANBHOTO COCTOAHUS, QHU3HUeCKOl padoTOCTIOCOOHOCTH,
NCUX 0P U3HONOTHUECKOTO COCTOSHHSA

HanMeHoBaHHE QHCHHILIHHBI

MHOCTPAHHBIH SI3bIK

Oobém aucnunaunbl, 3E/ak 4.

10/360

COJEPKAHHE THCIHUIIINHBI

Pazaensnl

| TeMbl




Pazzen 1. Beitoas cepa
o0LUeHus.

Tema 1.1. «A u mosa ceMbs: dom. XKunuuHelie ycnosus». [ naron
to be B mpocToM HacTodALeM BpeMeHu. [naron to be Bo Bcex
BHAAX MPEAJOXKEHHIL

Tema 1.2. «S u Most cembs: CeMeliHbIe TPaaHLHH.
O0s3anHocTuy. [ToHsiTHe 00 apTukne. OnpeneneHHbIHH,
HeomnpeneJeHHbIH. APTHKIb Mepel HEUCUUCTSIeMbIMU
CYILIECTBHTENIbHBIMH.

Tema 1.3. «A u mos cemps: Hocyr. CeMeHHbIE My TELIECTBUMY.
MectouMenus. This, that B pyHKUMU onpeneneHus.
MHOKEeCTBEHHOE YHCIIO YKa3aTeNbHbIX MECTOHMEHHUI.

Tema 1.4. «A u mos cempsi: CeMelinble npasaHuku. Ena.
[Tokynku». BonpocurensHble NpeanoKeHs. AJIbTePHATHBHbBIE
BOMnpockl. Bompockl k noaneskalueMy ¢ riarosom to be.

Paszgen 2. YuebHo-
no3HaBaTeNbHas chepa
OOLIEeHHS.

Tema 2.1. «5I u Moe o0pa3opaHue: Briciiuee obpazoBaHue B
Poccun. YposHu B/0. Moii By3». MH$puHUTHB rnarona.
KoHeTpykius to be going + HHOHUHHUTHB.

Tema 2.2. «5I u Moe oOpa3opanue: Bricliee obpazoBaHue 3a
pyOeskoM. YpoeHU B/0. CTapeiiline yHUBEPCUTETHI 3apyOesKHBIX
cTpany». [lanexu UMEH CyLIEeCTBHTEIbHBIX. BhIpaKeHue
OTHOLIEHHI POIHTENBHOIO NaaekKa NpH NoMoLy npeanora of

Tema 2.3. «5 u moe oOpazopanue: CTyaeHUeCKas KU3Hb B
Poccun. HayuHast »ku3Hb cTyneHTOB». Present Simple. Present
Continuous.

Tema 2.4. «A u moe oOpasosanue: CTyaeHUYECKas XKHU3Hb 34
pyOexom. KynbTypHas H COpPTHBHASA H3Hb CTYJEHTOBY .
Present Perfect.

Pazznen 3. CounanrHo-
KyJbTypHas cepa 0OIEeHHs.

Tema 3.1. « u mup: MHOCTpaHHBIH A3bIK B COBPEMEHHOM MUPE U
ero posib. Typusmy. Past Simple.

Tema 3.2. «A u mup: HaunoHaneHble TpaauLuu U OOpIHaU.
Typusm». Past Continuous.

Tema 3.3 «Ctpana usyuaeMoro s3bika: [TomuTHueckoe
yeTpoiicTBO. DKoHOMUKAY . Past Perfect.

Tema 3.4. «Ctpana usyqaemoro sizbika: Hacenenue. I'opona.
HoctonpumMeyatenbHocTh» . Past Perfect Continuous.

Pazzen 4. IlpogeccuoHanbHas
cpepa odueHus.

Tema 4.1. «A u most OyayLuas npodeccus: M3yyaeMble
aucuMIIHHBL Cdepbl aeaTeabHOCTH. OOBABISHHSA O BAKAHCHSIX) .
Future Simple Tense.

Tema 4.2. « u mos OynyLuas npodeccus: O043aHHOCTH
cneunanuctoB. HayuHo-nonynspHele TekcTb». Future
Continuous.

Tema 4.3. «A u most Oyayiuas npodeccus: Beinarwmecs nesarenu
Hayku. HavuHble mkonsly. Future Perfect.

Tema 4.4. «5I u mos OyayLuas npodeccus: Beloarolunecs nestenu
HaykH. OTkpbITHs». Future Perfect Continuous.

HanMeHoBaHHE QHCHHILIHHBI

Pycckuil sfi3bIK (KaK HHOCTPAHHBIH )

O0bém anecuunaumbl, 3E/ak 4.

10/360

COAJEPKAHHUE JTUCITUILINHBI

Pazaensnl

Tembl

HacTu peuH: ONpeneneHHe 4YacTH PeuH, K KOTOPOH OTHOCHUTCSA
CJIOBO, BOCCTAHOBJIGHHE HCXONHOH (GOpPMBI CIOBA, ONpPENESHHE




IlpakTuueckas rpammatuka PKH.
HayuHbiii ctunp peud. Mozenu
NpeIoKeHHs. THITBI TEKCTOB.

CeMaHTHUECKOH TpYMMbl HMMeH CYLUECTBUTENbHBIX (MpeaMerT,
JIULIO, MPOLIECC, CBOHMCTBO, OTHOLUEHHE)

MOLleHb NPEAJIONKCHUA. NPEAMET H €ro XapakKTepPHCTHKA, JULQ H
€ro [IEeHCTBHME, MNPEIMET H €ro CBOHCTBQ, NPEeIMET H ero
NpoLecCyaJbHbI MpPHU3HAK, HATUYHE/OTCYTCTBHE MpeIMeTa B
JaHHOM MecTe

Moaupukauuu H  CHHOHMMHYHBIE  BAPMAHTBl  MOJENSH
npennoxkeHuin. Moaudukauus BpeMeHH U BUAbL, (aA3HCHbBIE
Moou(HUKauMK,  MOJalbHble  MOAW(HUKAUUH,  NacCHBHbBIE
KOHCTPYKLWH, CHHOHUMHYHbIE BAPHAHTHI.

BTopu4HbIe Crocodsl 0003HaYeHHS CUTYaLHH.
Tekcroobpasyromue  QYHKUMH — BTOPHYHBIX  0OO3HAueHMI
CUTyaUMH  KaKk  CpPeICTBO  COGOHHEHHA  MPeINIOkKEHMHIt;
HCMOJB30BaHHE BTOPHUHBIX crocoboB 0003HAYeHHs CUTYALHH

PacnpocTpanuTenu MOOeNH NPENTOKEHHS. Cnoxneie
NPeNIOAKEeHHA.  3HAYEeHHs  NPHAATOYMHBIX  NPEIJIOKEHHIT,
OCODEHHOCTH  HCMOJb30BaHHA MACCHBHBIX  KOHCTPYKUMH B
NPemIOKEHUAX, IIe OTHOIIEHUS MPUYUHBI U CIEOCTBHA MOTYT
MOHHMATBCA HEOAHO3HAYHO, HAXOXKIEHHE KIIKHEBbIX CIOB.

Texcrel 0 npeamerax. TekeThl 0 npoueccax. TEKCTHI O CBOHCTBAX.
OnpeneneHue noaTeM BHYTPHU TEKCTa, ONpeldeNeHHe TpaHHL
cyOTeKcTOB, COCTABNEHHE CIOKHOTO MI1aHA TEKCTA;

COCTAB/IEHHE HAa OCHOBE JAHHOH HH(POPMALHH 3JI€MEHTApPHOro
THIIOBOrO TeKCTa (T.€. BBIPAKEHHE MAAaHHOH HHPOPMaUUH C
MOMOILBIO THIIOBBIX MOJenelt)

HayuHriii CTHJIb peuu:
pebepuposanue. [Ipennoxenus ¢
pasnH4YHBIMH  pedepaTHBHBIMH
dbopmamu

OcHOBHble KOHCTPYKUMM TMpeanoXkeHHH ¢ pedepaTUBHBIMH
dbopmamu.  Oc¢meicieHne (mpu  YTEHHH M ayJHPOBAHHH) MU
NpOAYLHUPOBaHHE (NPH TOBOPEHHH M INHCbME) OCHOBHBIX H
BTOPHUHBIX cOco00B 0003HaUeHHUA KAKAON CHTYaLIHU,

OtHoweHue apropa cTaThbd K HH(popmauuu. Criocodbl momaqu
uH(popMaLUuK: 00bEKTUBHBIA H aBTOPU30BaHHLIN, coobleHHe 00
MCTOYHHKE HHPOPMALIHH, OLICHKAa HHPOPMAaLHH aBTOPOM.

Cea3n Mexay TMNPeaNoKeHHsMH TeKCeTa. TekcTeobpasyomas
(hYHKUMA TMOBTOPSIOLIMXCA CJOB, BTOPHYHBIX 0003HauYeHUIt
CUTyaLUH, MECTOMMEHHEBIX MOBTOPOB U Ip., aBTOPHU3aLUs CBA3ei
MEXKTY MPEUIOKEHHIMH TeKCTa.

Pycckuit A3BIK s
MOBCEOHEBHOTC OOLIEHHUS.

ITorona u kmumar. Ilepenada cooOLIEHHI O OTONE ¢ H3MEHEHHEM
BPEMEHHOIO MIIaHa, COCTABNEHHE MPOrHO3a MOroas! ¢ ONopoif Ha
TEKCT.

OOpaszoBaHHe MpPUIAraTENIbHBIX M HApeYuH COCTOSHHS OT
CYILUECTBHTENBHBIX, OO03HAYAKUINX ABIEHHS MOTOAB! H IPUPOIBI.
OfpasoBaHHe OTINIArONBHBIX CYLIECTBUTENBHBIX.

Hom. Cembs. Bcerpeun u mpuémbl. Pacckas o cBoeil cembe.
OmnucaHue ooMa ¢ QNOpOH Ha NPEAJIQXKEHHbIE KOHCTPYKLHH C
MCTIOJIb30BAHHEM JIEKCHKH TEMBI. IMpunararenbHele,
ofo3Hauaromme  upeta. Crtpykrypa nuanora. [lepemaya
colep:KaHHMA TeKCTa OT JMLUa pa3sHbIX OEHCTBYHOLUMX JIHL.
[Tpuvactus (xpatkas u nonHas ¢opma). Hapeuns. BeipaxeHnue
XAPAKTePUCTUKH ASHCTBHS.

Brewnuit o0nuk. Opexna. IIpasaHuky U nogapku. Jlekcuueckas
CHHOHUMHs,  aHTOHUMHA.  CTpyKTypa  MOHONOra,  €ro
TpaHchopmauuss B AHanor.  CUHHTAKCHYECKash CHHOHMMUS,




CTpYKTYpa onpeneneHus. BripaxeHue BO3MOKHOCTH,
noJkeHcTBoBaHus, [IpsMast U KocBeHHas peub. JdefcTBUTENbHbIE
MPHYACTHSL.

Tpancnopt B ropoae. M3pneuenne HeoOXoauMoi HHPOPMALIHU U3
TeKCTa; COCTaBNIEHHE TEKCTa ¢ Onopoif Ha HOMHHATHBHBIE
KOHCTpYKUUH. [IporHo3MpoOBaHME pasBUTHS BBLICKA3bIBAHUS,
XAPAaKTEPHCTHKA YYACTHUKOB COOBITHS H MECTA AEHCTBHS.
Mo3roBoii IITYPM: NYTH peLIeHHs npodieMbl NPOOOK.

3m0poBbli  0o0pa3 kHM3HU. 310poBoe mnutaHue. QOmnucaHHe
XapakTepHBIX  OCOOEHHOCTeH  pasMUUHBIX BHIOB  CIOPTA.
BripaskeHHe cpaBHeHMs, conoctabieHus. Jlekuus ¢ 3apaHee
3aIUVIAHHPOBAHHBIMU  OHOKaMu. KomiekTHBHOE HCMpaBieHue.
BrluneHeHHe U3 TeKCTa €IUHUL CMBICIOBOH HHPOpMaLHH. Buasl
IJ1aroJioB, Mody aUTeNbHbIE MPEaOKEHUS.

HanmeHOBAHHE AHCUHILIHHBI

BTopoil HHOCTPaHHBIH A3bIK {IPAKTHYECKHI KYPC)

O0béEM JucUHILIHHEDBL, 3E/ak.u.

8/288

COJAEPKAHHE JUCHUILIHHBI

Paznensl

Tembl

Pasnmen 1. 3HaKOMCTBO

Tema 1.1 Beoanblie ¢pasel. JInunas undopmauus o cedbe. Mecro
JKUTENbCTBA, aapec, TenedoH. JAHu Hemenu. HucnurtenbHbie 1O
100. [lopsAnok OB B MPeANIOKEHUH.

Tema 12 CeMbs, poACTBEHHUKHM H Apy3ba. OmnucaHHe
noma/kBaptHpbl. CemeliHbie Tpaauiui. MecTOHMEHHS U UX BHU[IbI

Paszpen 2. IToBcegHeBHAS KH3Hb

Tema 2.1 Mou Oyanu. CobonHoe Bpems. Xo00u U yBIeueHHs.
EnvHcTBEHHOE U MHOXKECTBEHHOE YUCIIO.

Tema 2.2 IlIporno3 mnoroabl. Knumart. KaneHpape. Bpems.
MonanbHbIE IIArQJIbL.

Paznen 3. B ropone

Tema 3.1 Tpaucnopt. Otaeix. [Iytemectsus. Bpemena rimaromna.
Tema 3.2 Ena. HaunoHaneHasd kyxHs. 3aka3s B kade. ITokynku.
[Ipeanoru Mecta, BpeMEeHU U ABH)KEHHS

Paznen 4 by nymas npodeccus

Tema 4.1 Moi ynusepcuter. QOOyuenue. IlpasunpHble H
HEIPABUJIbHBIE TIIarQIbl.

Tema 4.2 Pabota Meutbl. OmnucaHue padouero mpouecca.
Kapeepa. Byayiiee u npoleaiiee BpeMs

HanmeHOBAHHE AHCUHILIHHBI

Hctopus HedTerazoboro nesna B Poccuu u 3a pydexom

Qo0bém gucuunanebl, 3E/ak u.

2/72

COJAEPKAHHUE JUCHUILIHHBI

Paznensl

Tembl

Pasgen Nel. OcHoBHEIE
HCTOYHHKH 3Hepnm

Teopun npoucxoxknenuss Heptu. Ponp HedTHu rasa B KHU3HH
yeyoBeka. ODLue CBeIeHUs U MOHATHS: He(QTh U ra3, HedTIHbIE,
razoBbleé M Ta30KOHOEHCATHbIE MECTOPOKIOEHHUS, TMOHATHE O
OypeHHUH He(PTAHBIX W ra30BbIX CKBa)KMH, TEXHUKE H TEXHONOTHH
n00bIYH HEhTH H rasza, ¢ pa3padoTke HEPTIHBIX MECTOPOKASHHU H

Pazngen Ne2. Mctopus
HeTerasoBoii oTpacnu

HUctopus HedTH u razonolbru.  3apokieHue HeTaHOH
npoMbiLUIeHHOCTH B Poccuu. Ilepuon pazBUTHsA OTEUECTBEHHOI
He(pTAHOH  NPOMBILNIEHHOCTM OO0 W mocne  Benukoi
()Te4eCTBEHHOH BOIHBL.

Paznen Ne3. CoBpemMeHHbIH
nepuon HeTsHOMH K rasoBoi
NPOMBILIJIEHHOCTH

CraHoBneHne M pasBuTHe  HedTenepepabaTbiBatolei
NpOMBILIEHHOCTH B Poccun. Uctopus HedTsHOH oTpacmu




3apyOesKHbIX CTpaH. CTaHoBNEHHE u pasBUTHE
razonepepadaTbiBaloLeii MPOMBILLIEHHOCTH B Poccuu.

HanMeHoBaHHE QUCHHILIHHBI

OcHosbl reosioruu HegTH U raza. HedrerasoHocHble NPpOBHHLIHH
MHpa

O0bém aHeuunanmbl, 3E/ak 4.

3/108

COJEPKAHHE THCIIUIITHHBI

Pasnenni

Tembi

BsonHsIil paszaen

["eonorus, npeamer, 3anauu, Meroasl. PopmMa U pasMepsl 3eMiH,
ee IMPOUCXOXkKIEHHe M BHYTpPEHHee CTpoeHHe. BelllecTBeHHBINH
cOCcTaB 3eMJIM - 3IEMEHTHI, MUHEPalbl, FOpHble Mopoabl. Bospact
3emni, reoxXpoHOJOrHs. (JCHOBHBIE CTPYKTYPHBIE 3JI€MEHTHI
3eMHOH KOpPbI U JIUTOChEpHL.

DHIOreHHHbIe MpoLeCChl

MarmatusMm. HHTpY3UBHBIH MarmMaTusm. ¢opMa U COCTaB
HHTPY3UBHBIX Ten. HdubdepeHunauus MarM M reoloruyecKHe
MPHYHMHBl H3MEHEHHs COCTaBa. BynkaHbl, ux kiaccuHKauus,
MPOAYKTHl  BYJKAHHYECKOH  JEATENIBHOCTH. TeKTOHHYeCKHE
aBukeHUs. MeTamopdhH3M U ero pasHOBUAHOCTH.

JK30reHHbIE MPOLECChI

BriBeTpuBanue. @usnueckoe U XHUMHYECKOE BBbIBETPUBAHHE.
Kops! BeiBeTpubBaHus. ["eosoruieckas 1eATenbHOCTh BETPA.

I'eonorus Hedu U rasa

CoBpemMeHHOE COCTOsAHHE MPOONEeMbl NPOUCXOKIECHUS He(PTH H
rasa. IIpuponHsle pesepByapsl HedTH U rasa. Knaccudukauus u
OCHOBHblE ~ TeHeTHYeCKHe  THMbl  CKOMNEeHHil  HedTH.
3aKOHOMEPHOCTH Pa3MELIeHUs] CKOMNeHHH HebTH H rasa B
3emHOH kope. Hedirerasoreonornueckoe palioHHPOBaHHE

HanMeHOBAHHE JHCLUHILJIHHbI

HHxeHepHas rpaduka

Q0bém qucnUNIuHLL, 3E/ak u.

5/180

COJAEPKAHUE THUCITHILINHBI

Paspensl

Tembl

HauepTaTtenbHas reoMeTpus.
3agaHue reoMeTPUUECKHX
0bpa3oB.

[IpeaMer HauepTaTeNnbHOH reoMeTpun. MeTox MpoeLUpOBaHUS.
[IpaMas u oOpaTHad 3ajaya HavyepTaTeNbHOH TIeOMETPHH.
OO0pa3zoBaHHe KOMIUIEKCHOTO 4HepTexa. KoMIUuIeKCHbI 4HepTex
TOYKH, NMPAMOH JHHUH ODLIEro MONOKEHHA, MPSAMBIX HaCTHOrO
nonoxeHus. BsanMHoe pacronolkeHHe MpAMBIX.  3agaHue
iockocTd.  Ilnockocts ofliero M 4acTHOrO  MONOMKEHUS.
[TosepxHocTH. 3ak0H 0OpasoBaHus NMOBEPXHOCTH. JIuHeityaThbie
Pa3BEPTHIBAKOILHECS TNOBEPXHOCTH. [IOBEPXHOCTH BpALIEHMS.
JIuHeiyaTble MOBEPXHOCTH C MIOCKOCTBIO Mapaneni3Ma.

[To3UUHOHHEBIE 3a0a4U

JBe riaBHble TMO3ULUOHHBIe 3amaud. PellleHHe TITaBHBIX
MO3ULHOHHBIX 3a0a4 B cnyqaﬂx, KOraga 063 HJIH OQOHH
reOMeTpHYeCKHil 00pa3s 3aHHMAKT NMPOSLHUPYIOLIEe MONOKEHHE.
Peiwenne mneppoif rnaBHOH MO3MLHOHHON 3amaud B olLIeM
cnyyae. PelueHue BTopoit rmaBHOM MO3ZMLIMOHHOM 3aaa4u B 00LeM
CITy4ae. METOA BCIIOMOTATENbHBIX CEKYIUHX TUIOCKOCTeH, METOA
BCIIOMOTATENBbHBIX CEKYIIMX KOHLEHTPHUeCKUX cdep, TeopemMa
MoHxa.

HpOGKLlHH C YHCJIOBBIMH
OTMETKaMH

O0pasoBaHue HepTeka ¢ UHCTOBBIMH OTMeTKaMH. O0paTUMOCTb
4YepTexka. 3alaHHe TEOMETPHYECKUX 00pa30oB Ha 4YepTexe ¢
YHCJIOBBIMHA OTMETKAMH. 3aﬂaHHe HpHMbIX. BSaHMHoe
NOJCKEeHHe NpsAMBIX. 3agaHHe TMIOCKOCTH W TOBEPXHOCTEN.
PelleHye MO3ULUMOHHBIX 3aJay Ha 4YepTekax ¢ YHMCIOBBIMU




otMeTkamMH. OCHOBbl BEepPTHKANbHOM MIaHUPOBKHU. [ paHULIbI
semasHbIx padot. [Ipsmasg gopora. Jlopora ¢ MOBOPOTOM.

HanmMeHOBAHHE AHCUHILIHHDbI

dusuka

O0bém aucuunaunbl, 3E/ak u.

6/216

COJEPKAHHUE TUCHUILTNHBI

Paspnensl

Tembi

Pasznen Nel (MexaHuka)

Tema Nel.l. Kunematuka maTepHaipHOI TOukH. MexaHuueckoe
IBHKEHHE. MarepuanbHas TOUKA. Cucrema QTCHETA.
IIpsAMonuHeliHOe U KPUBONHMHEHHOE, paBHOMEPHOE H MepeMeHHOoe
aswkeHue.  CKOpOCTb, NepeMellleHHe, [MMyTb, TpPaeKTopus,
yckopeHue. HopManbHOe 1 KacaTeNbHOe YCKOPEHHE.

Tema Nel2 [JluHaMHKa MaTepUATBHOH TOYKH H  CHCTEMBI
MatepuanbHbIx ToueK. [lepbiii 3akoH HetoToHa, MHepuuanbHbIe
cucTeMbl oTcuera. Macca W uMmynec. Btopoli 3akoH HeroToHa B
nupdeperunaneHoi popme. CHna Kak NMPOM3BOAHAS HMITYJIBCA.
Tpetnii 3akon Herorona. CucTeMa MaTepHAIBHBIX TOHEK; LIEHTP
Macc M UMIYJIbC cucTeMbl. Teopema O IBHKEHUH LIEHTpa Macc.
3aKkOH COXpaHEHHMA HMIYJbCa CHCTEMbl MAaTepHalbHBIX TOUEK.
YpaeueHue Meuiepckoro. @opmyna LHoaxkoBekoro.

Tema Nel 3. Padora 1 sHeprusi. PaboTa NnOCTOSHHOIN H NepeMeHHOIl
cunel. MotuHocts. [loTeHUManbHBlE W HEMOTEHUWANBHBIE CUIBIL,
IToTeHUManbHas M KHHETHYECKas SHEPrHA. 3aKOH COXpaHEeHUs
MeXaHH4ecKol »Hepruu. TpeHue CkombxeHus. Jluccunarus
MeXaHH4ecKol sHepruu. LleHTpasbHbIl aOCOMKTHO yNpPyrui H
HEYIpyTuil yoapel.

Tema Nel 4. BpawartenbHoe aeukeHue Tena. [loctynatensHoe H
BPALUATE/IBHOE ABMXKEHHE TeNa. YJIOBOE NEpPEeMELIeHHE, YIIOoBas
CKOPOCTB, YIVIOBOE YCKOpeHHe. BpamarenbHbiii MOMEHT. MoMeHT
uHepLuu Tena. TeopeMa I'ofireHca-LtefiHepa. MoMEHT UMMTybCca
BpaLLaroLLIerocs Tena. BTopoii 3akoH IHHAMUKH AT BpallaTebHOTO
IBWKeHHs Tena. Padora W MOIMHOCTE MNpPH  BPALLATENBHOM
JBIDKEHHH. 3aKOH COXPAHEHHS MOMEHTA UMITyJIbCa. [ HPOCKOIBI U
UX MPUMEHEHHUE.

Tema Nel.5. I'paButauvoHHble cunbl. CHIbI HHEPUHH. 3aKOH
BCeMHpHOro TaroreHus. ['paButauuoHHoe none. Cuna TAXKECTH U
Bec Tena. HepecomocTs. PaboTa cUbI TS3KECTH NMPH NEPEMEILEHHH
Tesa B rpaBUTALIMOHHOM none 3emiu. 3akoHbl Kennepa. Ileppas u
BTOpass KOCMHYeckHe ckopocTtd. HeuHepuuanbHble CHCTEMBI
orcuera. lleHTpoOexHas W KOPHONHCOBA CHJIA MHEPLHUH BO
BpalaroLeiicss cucreme. [JlpiokeHue Ten BOIM3H IOBEPXHOCTH
3emu.

Tema Nel 6. OcHOBBI CMEUMaNbHOR TEOPHH OTHOCHUTENBHOCTH.
INocTynatsl CIeLHAIBHOH TEOPHH OTHOCHTENBHOCTH.
ITpeodpazoBanus JlopeHua. OTHOCUTENBHOCTD JUIHH H HHTEPBATIOB
BPEMEHH.

Tema Nel.7. Vmpyrue cpoiicTBa crnnmowHbX cpen. KoneGaHus
yacTHbL Buael ynpyrux pedopmanuii: pacTsKeHHE, CIBHL,
KpyueHHe, OOBEMHOE pacClIMpeHHe UM cxartHe. 3akoH [yka s
ynpyrux gedopmauuii. Moayne FOnra. Moagyne  casura.
Kostpduuuent IlyaccoHa. IIpocTroe rapMoHHHUECKOe KoJeDaHHe.




OHeprua konedmolueiica dvacTuupl. MagrtHukd,  CeodonHble
3aTyxaroiue konedaHus. BolHy kaeHHble koneOaHus. PesoHaHc.

Tema Nel 8. Mexanuueckue BOJHBL JJIEMEHTHI aKyCTHKH. beryiuas
BoJyiHA. [TonepeyHsle H MPOAOIbHBIE BOIHBL QHOMEPHOE BOJIHOBOE
ypaBHeHue. [IpononbHble BOHBI B TBEPAOM Tefe. BoNHbI B razax u
AuakocTsx. IToTok sHepruu Oeryiueit BomHel. MHTepdepeHums
BOJH. CTOsMME BOJIHBL Y JapHBIE BOMHBL 3BYK. CKOPOCTB 3BYKA.
3aBHCHUMOCTB CKOPOCTH 3ByKa OT YIIPYTHX CBOHCTB cpenbl. Bricora,
TeMOp, MHTEHCHBHOCTb M TPOMKOCTb 3BYKa. YNBTPa3BYK M €ro
MPUMEHEHHE.

Paznen Ne 2 (MonekynapHas
¢bu3uKa H TEPMOIHHAMHKA)

Tema Ne2.1. Kunernueckas Tteopus ras3os. MpeanbHeni ras.
YpaBHeHHE COCTOSHUS MAEANBbHOrO rasa. (JCHOBHOE ypaBHEHHE
KMHETUYECKOl Teopuu rasoB. CpenHsid KpaOpaTU4Has, CpeaHssa U
HauOoJee BEPOSTHAS CKOPOCTH MONEKY1. MakKcBenIoBckoe
pacrpeneseHle MOIEKyJ rasa Mo ckopocTsM. bapomerpuueckas
thopmyna. Pacnpenenenue bonbLMaHa.

Tema No2.2. 3akoHbBl TepMoauHaMHUKU. TepMoaMHaMHMYeCKHe
cucteMbl. Palota npu u3MeHeHUH oObéMa rasa. IlepBoe Hayamo
TepMO.[[HHaMHKH. BHYTpeHHﬂﬂ 3Hepﬂ1ﬂ HIOCAJIBHOI'O rasa.
TennoemkoCTh NMpHu NMOCTOAHHOM O0BE€ME U IPH MNOCTOSHHOM
JaBneHUHd. PaBHOBecHble W HepaBHOBECHBIE Mpouecchl. Brtopoe
HayaJio TEPMOAMHAMHUKH.

Tema Ne23. Meronel TepmonuHaMuku. [lonsTue 3HTpOMHM
HAeanpHOro rasa. CesA3b 3HTPONMHM ¢ TEPMOAHHAMHYECKOH
BEPOATHOCTBIO COCTOSIHHSL CHCTEMBbI. Bo3pacraHue SHTPOMUU B
H30NTUPOBaHHOMH CHCTEME. Tpetbe Hayano
TepMOAHHAMHKH.  AnuadaTuqeckuil  mpouecc.  YpabBHEHHE
INyaccona. Padora, Ternora 1 H3ME@HEeHHe BHYTPEHHEH 3HePIHH NPH
u3onpolieccax B HAeanbHOM rasze. Uucrno cremeHeil cBodombl
monekybl. Lukn Kapno. KITH uukna KapHo.

Tema Ne2.4. SIsnenus nepenoca. TennonposoaHOCTb, 3aK0H Dyphe,
ko3ppuunent TennonpoBonHocTH.  Jupdysus, 3akon  Duka,
koappuumeHT auddysun. Cesi3b TEMIONPOBOOHOCTU U AU dy3uu
HIeabHOro rasa.

Tema  Ne2S.  Peanpubie  rasel.  [loreHuman — napHoro
MEKMOJIEKY JIIPHOTO B3aUMOJEHCTBIA Jlenapna-/TxoHca.
VYpasHeHue Ban-nep-Baanbca. Kputnueckas touka. [lpuseneHHas
¢dopma ypaBHeHHs BaH-mep-Baanbca. 3aKOH COOTBETCTBEHHBIX
cocroanuil.  Jpdext xoyma-Tomcona. Touka HHBepcHH.
CoxiKEHHE Ta30B.

Tema Ne2.6. Teepable Tena. Kpucrannuueckue U amopdHble Tena.
Tunmbl  KpUCTANNUUECKHUX  CTPYKTYp:  HOHHAas,  aToOMHad,
METAJUIHHECKash H MONEeKyJsipHas. Tumbl CBsA3ell B KpHCTaIe.
Tennoemkocts TBepabx Ten. 3axoH rononra u ITtu. Toueunele
JeekThl B KpUCTalIax: BaKaHCHH, MPUMECH BHEAPEHHS, MPUMECH
3amellieHns. KpaeBble M BHHTOBBIE JUCTOKALHH.

Tema Ne2.7. JKunkoctd. XapakTepUCTHKA KUIKONO COCTOSHUA.
IToBepxHOCTHBIH €Ol #HUAKOCTH. TIOBEPXHOCTHOE HATSKEHHE.
JlaBnenue kpuBoil nosepxHOCTH xuakoctH. Popmyna Jlamnaca.
Kanuwuisipuble sBneHus. CMauupBaHue TBEpObIX TOBEPXHOCTEH.
IIoBEpXHOCTHO-aKTUBHBIE BEIIECTBA, UX CBONHCTBA U MPUMEHEHHE.




Tema Ne2.8 @azopbie nepexonbl. TepMmomuHamHyeckue ¢asbl.
Ycnoeue pasHoBecua (a3, PasoBble mepexoibl MEPBOrC poma.
JIuHua paBHoBecus a3 (Ounopans). Jluarpamma COCTOSHHI
OZIHOKOMIIOHEHTHOrO BelecTsa. TpoiiHas Touka. Kpurnueckas
Touka.  YpaeHeHMe KnanefipoHa-Knaysuyca.  3aBHCHMOCTb
JaBJeHUA HACBILLIEHHOTO napa oT TeMIMepaTyphl.
Tepmonunamuveckast  ycroiumsocts  ¢asel.  CnHHODANB.
MertacradunbHble (aspl. [Tepexon kUAKOCTE-NAP MO YPABHEHUIO
Ban-gep-Baansca. Hsorepmel  Ban-mep-Baanbca.  BsprbisHOe
KHIEHHE.

Pasnen Ne 3 (DnexTpuuecTso u
MarHeTH3M)

Tema Ne3.l. DnexrpocTaTHyeckoe Moje.  DNEKTPHYECKOE,
MarHHTHOE H 3JIEKTPOMArHHTHOE MoJje. 3apsaabl. JJIE€MEHTapHbI
3apsad.  3akoH  cOXpaHeHua — 3apsaga. 3akoH  KyJnoHa.
DnekTpocTaTHieckoe mnone. Hanpsk€HHOCTb M CUIOBBbIE JHHHH
nossi. TIoTeHUMaNBHBIH XapakTep 3JIEKTPOCTATHHECKOrO MOJIsL
IMoteHupan  COOTHOLIEHHE  MEXKOAY  HANPSKEHHOCTB) U
noreHuxanoM. [IpoBOOHMKH B ameKTpudeckoM mone. MHaykuus
snekTpHueckoro mnoms. Ilorok Bektopa uHaykuun. Teopema
Ocrporpanckoro-T'aycca.  CeA3b  MeXIy  NOBEPXHOCTHOI
TUIOTHOCTBEO 3aPs/1a U HATIPSKEHHOCTBI) NMOJIsE BOJTH3H TOBEPXHOCTH
3apsKEHHOTO TMPOBOIHHKA.

Tema Ne3.2. Ilone 3apstK€HHBIX MPOBOAHMKOB M KOHIEHCATOPOB.
DNEKTPOEMKOCTE  NPOBOAHMKOB M KoHAeHcatopos. [lone
3apskeHHOR miacTusbl [lone miaockoro kOHIEHcaTopa. JHeprus
anekTpuyeckoro nond. [InotHocTb 3Hepruu. Ilone chepuueckoro
koHzeHcatopa. [lone yemnwHEHHON cdepbl. 3aBUCHMOCTb MeXIy
MOBEPXHOCTHOH IIOTHOCTBE) 3apsiia H KPUBH3HOH MOBEPXHOCTH
3apsXKEHHOTO NPOBOAHHKA. ITone LHITHHAPHYECKOrO KOHASHCATOPA.

Tema Ne3.3. [duanekTpukd. JUsnekTpuyeckas MNPOHULAEMOCTb
IOUSTIEKTPUKOB. DNeKTpuueckuit MomeHT aunons. [lomsipuzauus
JH3MEKTPHKOB.  BekTop  nomspusauum. HanpsxéHHocTs
INEKTPUYECKOrO MO B AM3NeKTpHKe. [IoNsapHbIE U HEeNMOJsIpHBIS
OUSTNIEKTPUKH. 3aBUCUMOCTb JIH3JIEKTPHYECKOH MPOHMLUAEMOCTH
IOUSTIeKTpHKa OT TeMrepaTypbl. CerHeTO3MEKTPHKH U UX CBOHCTBA.
IMpsimoii H 0OpaTHBIH nbe303 exT. [Mpumenenue
NbE303JIEKTPHKOB.

Tema Ne3.4. 3akoHbl MOCTOSHHOTO Toka. CHUlla U MIOTHOCTh TOKA.
3akonnl Oma u xoyna-Jlenua, auddepeHunanbHas popMa STHX
3aKOHOB. JJIEKTPOABIDKYLIAA CMJIA HMCTOYHMKA. 3akoH Oma ms
uenu, conepxaweii 2JIC. pasuna Kupxroda nis pazseTsnéHHbIX
3NIEKTPHYECKHX Lerneil.

Tema Ne3.5. OnekTpoHHble CBOHCTBA MeTannoB. MeTambl,
JUIEKTPUKH, TOMYTIPOBOIHHKH. BBIpOXKIEHHBI 3EeKTPOHHBIH ra3
B Merayne. JHeprus DepMu. DNEKTPONPOBOAHOCTb METAJLIOB.
3aBUCHMOCTb  3NIEKTPUYECKOrO  COMPOTUBIEHHS METANIOB  OT
TeMIepaTypsl, TMNpuMecel W JePeKTOB  KPHCTANIHYECKOH
CTPYKTYpPBL CBepxnpoBoauMOCTh METAJUIOB.
BricokoTemMnepaTypHast CBepXNpOBOIHMOCTD.

Tema Ne3.6. KoHTakTHble siBleHHs B Metannax. Padorta BbIxoma
3MeKTpoHa u3 MeTamna. KOHTakTHas pasHOCTh MOTEHLMANOB.
Tepmonapa.  TepmosnexkTpompikymas — cuia.  HMsmepenue
TemMnepaType! Tepmonapoi. Ibdext [TensTee u ero NpUMEeHeHHE.




Tema Ne3.7. DnexTpuueckuii Tok B Bakyyme. TepMo3aneKTpOHHas
sMuccus. BakyyMHblii auon. BonbT-amnepHas XapakTepHUCTHKa
auona. Pomp  obwvémuoOro zapsma.  Popmyna  Puwapncona.
BakyymHbIil Tpuoa, XapakTepPUCTHKH U MAPAMETPhI TPHOIA.

Tema Ne3.8. ITonynpoBoaHukH. [1omynpoBOaHHKOBEIE MaTEPUATIDI.
[MupuHa 3anpelléHHONH 30HBI MoMynpoBoAHHKAa. CoOcTBeHHas
INEKTPONIPOBOAHOCTD NOJTYTIPOBOIHHKA. [TpoBOoaHMOCTS,
oDycioBNeHHas  npuMecsiMH.  JIOHOpPHBIE W AKLENTOPHbIE
MOJYMPOBOOHUKH. N-p  Mepexon ABYX  MONYNPOBOIHHKOB.
Iloy MpOBOOHHUKOBBIE OUOIBL

Tema Ne3.9. Onexrpuueckuit Toxk B raze. Honusauus rasa.
HecamocToATenbHbIil ra3opblii paspsaj. JNEKTPONPOBOAHOCTD ra3a.
Buobsl  caMOCTOATENBHBIX — paspsAnoB.  THACHOLWIHHA, HUCKPOBOM,
KOPCHHBIH, ayroeoil. [1nasMa u €& OCHOBHBIE MTapaMeTPhI.

Tema Ne3.10. Marnutnoe none. Maruutnoe nose. Cuna Jlopenua.
Hunykuns W HanpsoKEHHOCTb MATHMTHOrO nons. 3akoH buo-
Casapa-Jlarnaca. Ilone KpyroBoro W NpsAMOIMHEHHOTO TOKOB.
MarnuTHoe mone TopoMia M coneHounaa. BHXpepol Xapakrtep
MAarHUTHOTO Moy, 3aKoH AMnepa. CHa B3aHMOASHCTBHS IJIHHHBIX
NAPATIENBHBIX TMPOBOAHHKOB € TOKOM. MAarHMTHBIH MOMEHT
KOHTYpa ¢ TokoM. JIeficTBHe MarHHTHOIO MOJIA Ha KOHTYP ¢ TOKOM.
MarauTHbIi notok. LIMpKyIALKA BeKTOpa MHAYKUHH MarHHUTHOIO
T1OJIA.

Tema Ne3.11.  DnextpoMarHutHas  HHAyKUMA.  ITpuuuHbI
BO3HWKHOBEHHA 3.1.C. MHAYKUHM M WHIYKUMOHHOrO TOKa. 3aKOH
@apanes u mnpasuno Jlenua. SAC MHAYKUMM NPH IBHKEHHH
MPOBOAHHKA H BPALLEHHH KOHTYPA B OHOPOOHOM MarHUTHOM TIOJIE.
HHaykTHBHOCTE KOHTYpa. J.0.C. ¢caMOMHAYKUMH. CaMOHHIYKLHs
TP 3aMbIKAHUH H Pa3MBbIKaHUU LieTIeH MOCTOSIHHOTO TOKA. JHeprus
MarHUTHOTO MOJIs, MIOTHOCTb SHEPruM. B3anMHas MHAYKUMA OBYX
KOHTYpOB. Buxpesbie TokH. CkuH-3(dekT.

Tema No3.12. MarduTHble ¢BOHCTBA BellecTBa. HamarHHYMBAaHUE
BellecTBa. BekTop HaMarHHYeHHOCTH. NeMeHTapHble TOKH
Amnepa. JuaMarHeTMKM W MapaMarHeTHKH. 3aBUCHMOCTb
HAMArHUYEHHOCTH MAarHeTHKOB OT HANpPSKEHHOCTH MATHHUTHOTO
noJys ¥ Temnepatypbl. Coiicrsa deppomarnetikoB. Touka Kropu.
MarHuTHLBIA THCTEPE3HC.

Tema Ne3.13. 3apsskeHHble 4acTHUBI M MNa3Ma B MAarHUTHOM H
anextpudeckoM none. Cuna JlopeHua. JIprkeHHe 3apsKeHHOI
YACTHLIBI B MArHUTHOM MOJIE. Y CKOPHTENH 3apsXKEHHBIX 4acCTHLL
Macc-CeKTpOCKOMNUs.  INeKTpOHHO-TyueBasd TpyOka. IlnasMa B
MarHUTHOM nofie. Tok B nnasMe. [TuHY-5QdeKT.

Tema Ne3 14, DnexktpomarHutHele konedanus. KonebarenbHelii
koHTYp. CBoDonHble konedaHus B KOHType. BbIHYXKIeHHBIE
konebanuA. JIoOpoTHOCTE KOHTYpa. AKTHBHOE COMPOTHBIEHHE,
€MKOCTb M HMHOYKTHMBHOCTE B LEMH MEPEeMEHHOro  TOKA.
INepemenHblil 3sekTpuqeCKHil TOK. Pesonanc TokoB. PesoHaHe
HanpsukeHuii. Mmnenanc. MOIHOCTE NpH NEPEMEHHOM TOKE.

Tema No3.15. DnexTpOMarHuTHeIE BONHBL  JJIEKTPOMAarHUTHbBIE
BOJIHBI. YpaBHEHHE TMPOCTEHIUEH 3NEKTPOMAarHUTHONH BONHBI B
oObiyHOH M B aubdepeHumanHoit  dopMax.  CKOpocTb




pacnpocTpaHeHus SJEKTPOMArHUTHBIX BOJTH. OHeprus
3JIeKTpOMarHuTHOMN BoNHEL Bektop YMopa-TlolHTHHrA.

Tema Ne3.16. Vpasuenus Maxkcsenna. Tokx cmemenus. Ilepsoe
ypaBHeHHe Maxcpemia. Buxpesoe anexrpuueckoe none. Bropoe
ypaBHeHHe Makcpenna. CucreMa ypaBHeHHit Makceenna B
HHTerpaJibHON U nuddepeHuHanbHoi hopMe.

Pasznen Ne 4 (OnTuka)

Tema Ned 1. 3axkoHbl reomerpuqeckol ontuku:  CHemwmMyca,
OTPAKEHHS CBETA, NPAMOIMHEHHOIO pacnpOCTPAHEHHs] CBETA,
HE3aBHCHMOCTH CBETOBbIX JTyUeH.

Tema Ned.2. XapakTepHUCTHKH TOHKUX JIMH3. (POKYCHOE paccTosiHUE,
onruyeckas cuna. Popmyna ToHkoH nuH3bL [IpaBuna nocTpoeHus
H300PAKEHHIT B JIMH3E.

Tema Ned. 3. GoToMeTpHUECKHE BETHYUHBI U UX €OUHHLIbL CBETOBOH
MOTOK, CHNA CBETa, OCBELUEHHOCTh, SIPKOCTh, CBETHMOCTD.
CootHowienne  JlambOepra. CrnexTpajibHasi — YyBCTBUTEJIBHOCTD
YEJIOBEUECKOIO IV1a3a. Y BEIHUEHHE ONTHYECKUX NPHOOPOB: JIYIbI,
JIUH3BI, MUKPOCKOIA, TEJIECKOa.

Tema Ne4 4 IloHaTHe 3MEeKTpOMarHUTHOR BONHBIL [lnockue u
cheprueckue BOJIHBL. MOHOXPOMaTHHHOCTb. IMkana
JNEKTPOMATHUTHBIX BOJIH. Y PaBHEHHE 3JI@KTPOMArHHTHOH BOJHBI
1A cheprueckoil U mockoit BoMH. CKOPOCTh pacnpoCTpaHeHus
3NeKTPOMarHUTHBIX BOJIH B cpee. [IoHsaTue ¢azoroii U rpynnopoii
ckopoctd. Bextop VYwmosa-IloiinTiHra. OObéMHast MIOTHOCTB
JHEPrHH JIEKTPOMArHUTHBIX BOJIH.

Tema  Ne4S.  Uurepdepenuns.  YcnoBus — HadnmomeHUs
uHTepdepeHuny. IToHsTHe KorepeHTHOCTH. ONTHYECKas Pa3sHOCTD
Xoaa. yCHOBHﬂ MaKCHMyMa H Mummyma HHTCHCHBHOCTH. CHOCO6bI
HaOmoneHns uHtepdepenunu: meron HOura, szapkano Dpeness,
Ounpusma PpeHens. HMHtepdepeHUUs Ha MIOCKOMAPaNIeNbHbIX
TUIaCTHHKaX M TMNAaCTHHKaX TMepeMeHHol TonwuHel. Konbla
HerotoHa. MHtepdepomerp Maiikenbcona. Jranod @adpu-Ilepo.

Tema Ned4 6. Mudpaxuus csera. Audpaxuus Openens. Qudpakips
Opaynrogepa. Ilpunuun Irofirenca. Ilpunuun  [rolireHca-
®penens. Meton 30H ®@peHens. Metox rpadU4eckoro CraokeHUs
ammnTya. Jquépakuus DpeHens Ha NpoCTEHIINX Mperpagax: Ha
KPYIJIOM OTBEPCTHH, HAa KPYIJIOM JAHCKE, Ha MPSIMOJIMHEHHOM KPar
noaymiockocetd. Cnupans Kophro. Judpakuus @payHrodepa Ha
wenu. JudpakunoHHas pewérka. Kpurepuii pasperunmMocty Panes.
Jnbpakis peHTTéHOBCKHX JTy 4.

Tema Ned4.7. Tonorpadus. MeToa nomy4eHHst U BOCCTAHOBICHMSA
H300pAsKEHH.

Tema Ned 8 [ucrepcus. 3akoH byrepa. IlornouieHuwe BONH B
KUIKOCTSX M rasax. PaccesHue ceeta. 3akoH Panes.

Tema Nod 9 Tlonsipuzaus. Buasl nogspusanuu.

Tema Ned 10. AdcomoTHO uépHoe Teno. Cepoe Teno. 3akoH
cMelneHnst Buna.

Tema Ned.11. Dotoadpdext. VpaBHeHHe DifHwTeiHA o4
thororddexra.

HanmMeHOBAHHE AHCUHILIHHDbI

Xumus

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUIIJINHBI




Pazaensl

Tembl

OCHOBHbBIE  3aKOHBI  XHMHH.
CTpoeHue BellecTBa. 3JEeMEHThI
TeOpHH XHUMHYECKHX l'IpOI_leCCOB

OcHoBHBIE 3aKOHBI W MNOHATHA XUMHH. CTpoeHHe aToMa H
nepuoauyeckuii 3akoH J[M. Menneneera. Xumu4eckas CBs3b.
CrpoeHue BelIecTBa. 2JIeMEHTBI TEOPHH XHMHHYECKHX MPOLIRCCOB.
XuMHyeckasi KHHeTHKa

Pactsopsl HoHHbIe U
TeTePOreHHblE pPaBHOBECHA B
pacTBopax

Crnoco0bl  BBIpa’keHHMs KOHLEHTpauUuH pacTBopoB. Teopus
SJEKTPOJIUTHUECKOH auccouuaniuy. KoMiekcHble COeTHHEHHS.
[TpousBeneHue pacTBOPUMOCTH. BopoponHelli  nmokasaTelb.
['uapoaus cone.

DnexTpoxuMus. OKHUCIUTeTbHO-
BOCCTAHOBHUTEJIBHBIE peaKI_IHH.
O0wmre CBOHCTBA METAJJIOB

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PeakLUUU. [ anbBaHUUYECKHit
snement. OO0wmue cBolicTBa Merannos. Kopposus meramnos.
DVIEKTPOJIN3 PACIIABOB H PACTBOPOB CONEH.

KomnongHas xuMus.

KonnounHelie PacTBOPLI.

OCHOBBI AHAJIHTHYECKOH XMMHH

Kauectsennslii aHanusz. KonuuecTBeHHBIH aHanus. PUH3IHUKO-

XHMHYECKHE METOOBI aHAJIH3a

Opl"aHH'—leCKHe COCIHHEHHA

Oprannueckue coequHeHus. CTPOSHHE, HOMEHKJIATYPa, PaKLHH.
CBoiicTBa yrieBoaoponoB

HanmMeHoBaHHe AHCUHNJIHHbBI

(cHOBBI He()TEra30BOro aea

Oobém aucnunaunbl, 3E/ak 4.
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COJEPKAHHE THCIIUIITHHBI

Pazaenbi Tembl
[Touck M oleHKa HedTerasoBblX MecTopokaeHHil. CTamuu U
STanbl MOHCKOBO-Pa3BeNOUHbIX padoT. MeToabl U TEXHOJOTHH
ITouck u pa3Benka

He(dTerazoBbIx MeCTOPOKAEHUI

HCCJIEIOBAHHS HeAp. BypeHHe KapTHPOBOYHBIX M MOHUCKOBBIX
ckBakuH. Knaccudukauuss reonoropa3pefoyHbIX CKBaXKHH U
o0Hapy KEHHBIX 3aMacoB YINIEBOOOPOIOB

BypeHnue HedTerasoBbIx

MeCTOPO/KIECHUH

Dtanbl pa3BUTHS TexHonoruil OypeHus. OCHOBHBIE SNE€MEHTHI
KOHCTPYKUHH ckBaxuHblL Knaccugukauus cnocobos OypeHus Ha
HepTb M ra3. DbypoBble  yCTAHOBKHM:  KIacCH(HKALMS,
TeXHOJIOTHYECKHE MapaMeTpbl U cocTaB. IIpoMBIBKa CKBaKHHBI
OypOBBIM pacTBOPOM, €ro HasHaueHHe H coctaB. (xema
pasmelieHus OOOpyAOBaHHS Ha OypoBOH H  CTPOHTENBCTBO
ckBakHHbl. bypel Jlonorta. BenoMoraresnbHble HHCTPYMEHTBI,
npuMeHsieMble npu  OypeHuu. HeraTuBHble SBIE€HUA MpH
MPOKNAAKe CKBAKUH. OCOOEHHOCTH MPOKNAAKH CBEPX TITyOOKHX
CKBAXHH. DbypeHue ckBaxuH Ha wmope. [loaynorpyxHbie
matgopMel. byposblie nuatdopMel rpaBUTaLIHOHHOTO THNA.

Pa3zpaboTka MecTopokOeHU

JTanHOCTh TMpoBedeHHs palboT Mo podblde rasa W HedTH.
OcCHOBHblE  TeXHONOTHUECKHE  MapaMeTpbl  OedeTHpYeMBIX
YIIIEBOAOPOAOB (BA3KOCTD, MIIOTHOCTD, CKUMAEMOCTh, O0OBbEMHBII
koo Puuuent). Knaccuduxaums ecTeCTBEHHBIX PeXKHMOB padOTHI
3ajexed: ’K€CTKOBOIOOHAIMOPHBIH, YIPYyTrOBOIOHAMOPHBI,
ra3O0HAMOPHBIH, PACTBOPEHHOrO ra3a U rPaBUTALIHOHHBIH,

DKCIUIYATALUS MECTOPOKIEHHH
U noObiya He(TH

®onTaHHbI ¢n10ocod. CyTh TEXHOJOTHH, YCTPOHCTBO CKBA)KHHBI,
JOCTOHHCTBA M HemocTaTku MeToja. KomnpeccopHeii ¢nocod.
CyTb 3paudT ¥ rasnuT TEXHONOTHH, YCTPOHCTBO CKBAKHHBI,
IOCTOMHCTBA M HEJOCTaTKH MeToja. Cxema rasnudTHOro Lukna
noberu  HedgTtu.  HacocHeili  ¢cnoco®.  CyTe  TEXHONOrHH,
YCTPOHCTBO CKBAKHHBI, NOCTOMHCTBA M HENOCTATKM METOMA.
Ha3HaueHHe U 571EMEHTBI YCThsl CKBaKHHBL




CSop u nmoxaroToBka HedTH Ha
NpoMbIce

HasHaueHue U LeNu NMPOMBICIOBOH MOATOTOBKH, CTadWH, STAIlbl,
Cxema M o5JeMeHTbl LEHTPalNU3OBaHHOHM cHCTeMbl cOopa H
NOArOTOBKH HehTH.

HanMeHOBAHHE JHCUHIJIHHbI

I"meaBmiKa H He(b‘reraz.osaﬂ FTHOPOMCXAHHKaA

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE THCITUILTHHBI

Pasnensl

Tembi

1. T'uapocraTuka

1.1. TexyuecTs, yOeabHbIH  BeC, IUIOTHOCTb,  BSI3KOCTB,
KO3 HLMEHTB 0OBEMHOIQ PACLIHPEHHS], TEMIIEPATYPHOTO
paclIHpeHHs

1.2. JaBnenue — ero cpoiicTra, ouddepeHUHANbHbIE YpaBHEHHS
paBHOBecus, 3akoH [lackans. AOCOMOTHOE W H30OBITOHHOE
JABTIEHHE

1.3. Cuna gaBneHus, onpeneneHue CUibl JaBleHUS rpaduyecKuM
U aHaJUTHYEeCKUM MeToaamu. LIeHTp OaBneHUs Ha MIOCKHUE
CTEHKH

1.4 OnpeneneHue CUIbl OaBJEHHS M LEHTPAa JaBJEHHS Ha
KPUBOIHHEHHbIE CTeHKH. OTHOCHTENbHBIH MOKOH KUIAKOCTH.
3akoH Apxumena

2. T'uapoauHamHKa

2.1. luHaMuKa KUAKOCTH, TMOHATHE ONPEeNeNeHHs H 3aKOHA
IBHXKEHHS.  YpPaBHEHHE  HEPA3PbIBHOCTH.  YpPaBHEHHE

bepnyanu.
2.2. PexxuMbl  IBMKEHHA. JAMHHApHBIE M TYpOyJeHTHBIM.
XapaKTepHCTHKH, onpeaeneHHe. Pacnipenenenue

HaMpPSKEHUH, CHIJI TPEHUST H CKOPOCTEH NPH TAMHHAPHOM H
TypOyNEeHTHOM pekHMax IBHKEHHS

2.3. OcHOBHOE ypaBHEHHE PaBHOMEPHOrO ABHXKEHHs (opmyna
Hapcu, xo3dduuuent Tapeu, norepu no gnuHe. MecTHbie
CONMPOTHBIEHHA, KO3Q(ULHEHT MOTepb, pacyer, (opmyna
bopna 051 BHE3anHOro paclIupeHus

2.4. Mcreyenue KUIKOCTH W3 OTBEPCTHH W HaAcalKoB, pacxof,
K03} PHLIHEHT CKOPOCTH, BUBI CIKATHI

2.5. YeraHOBHBLUEECS OBHXKEHHE B HANOpHBIX TpyDax. Pacuer
KOPOTKOTO, NpOCTOrQ  OJMHHOrO  TpyOOMpoOBOIOB.
Coenunenus TpyOonpoBomos. HenpeprlBHas pasgaua.
IuapaBiuyeckui yaap

-

3. llomsemHas rnapoMeXaHHKa

3.1. DnemenTsl TeopuH punbTpauu. OcoOeHHOCTH GHIBTPALHH
(bIOUI0B.

. OnHoMepHOE YCTAaHOBHBILIEECS IBH)KEHHE HECKUMaeMOl
AKHIKOCTH B YCIOBHSAX BOJOHANIOPHOIO PEKUMA IJI1ACTA.

3.3. be3HanopHas yCTaHOBUBLUEECS (PUIBTPALHA KHAKOCTH.
OnHoMepHOE  YCTAaHOBHMBLUEECS  TEUeHHe B IUIACTe
C/KHMaeMOH JKUAKOCTH U rasa.

3.4 YeraHoBHBIUEECS [OBMXKEHME B IUIaCT€ Ta3HPOBAHHOH

AHMAKOCTH. [ MAPOJHHAMHYECKOE HECOBEPIIEHCTBO CKBAKHH.

. Bansnue paauyca U rHApOOMHAMUYECKOrO HECOBEPLUEHCTBA

CKBakKHHBI Ha ee nebeT. BongHoit koHyc.

3.6. [Inockuil  yCTAHOBHMBLIEHCS — (PHIBTPALIMOHHBIH  MOTOK.
HeycranopuBIIMecs mnpouecchl QHIBTPALMH KHAKOCTH H
rasa.

o
o

L9V
N




4. TI'napapanueckye MalLUHHBI

4.1. O0beMHbIe TUIPOMALIHHBL. [IpuHuun padoThl
KnaccudukaLus.
4.2 TlopuiHeBBIE  HACOCHI, KJaccupuKalHsi,  OCHOBHBIE

xapakTepucTuku. I'paduku nogaqu.
4.3. NHoukaTopHas auarpaMma MopLUHEBBIX HACOCOB.
4 4. IlenTpodeskHble HACOChI H UX XapaKTePUCTHKU.

HanmMeHOBAHHE AHCUHILIHHDbI

Xumust HedTH U rasa

O0bém aucuunaunbl, 3E/ak u.

4/144

COJEP/KAHHUE TUCHHUILJINHBI

Pasnenn

Tembi

Ponb «Xumun HepTH H raza» B
peleHHH PodTIEM
nepepadoTKy He(pTH, raza U
ra3oBbIX KOHAEHCATOB.
ITpoucxoxkaeHue HedhTH U rasa

Knaccudukauus Hedrel, ux coctas. Ilpoucxoxnenue HedTu
rasa. @HU3MKO-XUMHYECKHE CBOHCTBA HEPTH.

XUMHUECKUH cocTaB He(hTH.
Yrnesogopoasl HeTH U
He(pTENnpOAYKTOB

Anxanel. [IUkI0ankaHel. ApPeHbl U YIVIBOAOPOAbI CMELIAHHOIO
cTpoenus. HenpeneneHble yrneronopoasl. CTpoeHHe, H30MepHS,
CcTpykTypHble  QopMmynel. HomeHknatypa. @usuueckue H
XHUMHYECKHEe CBOHCTBA. BnusiHue Ha cBOliCTBA HEPTENPOAYKTOB,
NPHMEHEHHE.

(I)I‘I3HKO-XHMH"‘IeCKHe
HCCIIeI0BaHUA
COCTaBa HedTeii

METObI
XUMHUYECKOT O

Paszngenenue yrneBogopOAdHBIX CMeCeH MeTONaMH TMEpPEeroHKH,
SKCTpakUHH, KpUCTaNNIM3auuy, TepMuueckoil  auddysum.
Xpomatorpaduueckue  METOAbl  pa3NeNeHHs U aHaIH3a
YIIeBOAOPOAHBIX cMecel. JKHAKOCTHO- U razoancopOLHOHHAs
XpomaTorpadus. KupkocTHo-pacnpenenuTeNbHas H
rasoKHIKOCTHas xpomarorpadus. DpOHTaNbHBI,
NPOSABUTENbHBIH U BBITECHUTE/IbHBIH aHaIu3. XapaKTepUCTHKA
ancopOeHTOB, MCMONb3yeMBIX MpPH  XPOMAaTOrpadgHuIeCcKoM
HCCJICNOBAHUM YIIeBOAOPOAHBIX cMecell. OCHOBHBIE (PH3HKO-
XHMHUYECKHE KOHCTaHThl yrineBoaoponoB Hetu. CnekTpanbHble

MeTONbl HAEHTH(PHUKALUMH  yriaeBoaoponos.  MonekyspHas
CIEKTPOCKONHA. Macc-CneKTpoMeTpHsL.
HanMeHOBAHHE THCLMIUIHHBI | DJEeKTPOTeXHHKA
O6bém aucnunaunbl, 3E/ak u. | 3/108
COJAEPKAHUE THUCITUITTTITHBI
Pa3zaenbl Tembl
Pasmen 1. Bnexktpuueckue uenu | Tema 1.1, @usuka sSnekTpuueckoro Toka. OCHOBHBbIE
MOCTOSAHHOTC TOKA 3JIeKTPHYECKHE BENUYHHBI H UX €IUHHLIBI H3MEPEHHs

Tema 1.2. MCTOUHUKH 3I€KTPUYECKONH JHEPTHH. JNIEKTPHHUECKas
LIeNb. 3AKOHbI 3JIEKTPOTEXHUKH

Tema 1.3. CxeMbl BKIKOYeHUS NPUEMHHKOB W HCTOYHHKOB

3ne1<‘rpmecx<oﬁ JHCPIrHH

Tema 1.4. Pexumbl paboTel 3nekTpuveckux uLened. Pacuer
npoBones. Pa3persneHHas snekTpudveckas uens. HennHeliHble
SJeKTPUYECKHE LUenu

Paspmen 2. aexTpuyeckue LU
NEPEMEHHOIC TOKA

Tema 2.1. IloHATHE 3NMEKTPHUYECKUX LieMeil MepeMeHHOro TOKa.
BekTopHble nuarpammel. [ToHATHE EMKOCTHOIQ U MHAYKTHBHOTO
CONPOTUBIEH U

Tema 2.2. 9J'l€l\‘Tpl/IquKHe LCIH NEPEMECHHOIC TO0Ka ¢ aKTHBHBIM
CONPOTHUBIIEHHEM, HHIYKTUBHOCTBKO H €MKOCTBIO




Tema 23. DnekTp-kas UeNb MEPEMEHHOro TOKa ¢
MOCTEIOBAaTENbHBIM BKIIIOUEHHEM KOHIEHCaTopa M KaTyLIKH
WHIYKTHBHOCTH. Pe30HaHC HanpsikeHHH

Tema 2.4, DaexTpudeckas LeNb IEPEMEHHOrO TOKa C
napajuleNbHbIM — BKJIIOYEHHEM  KOHAEHCaTopa M KaTYLUKH
MHIYKTHBHOCTH. Pe30HaHC TOKOB. [1yTH MOBBILIEHUS COSQ

Tema 2.5, OcHopHbIe MNOHATHA H onpeneaeHus. Crnocodbl
coeauHeHHs (a3 HCTOYHHKOB H TNPHEMHHUKOB 3JIEKTPHYECKOH
SHEPrHH

Tema 2.6. CoeauHenue ¢az Harpysku 3pesnoit. MowHoOCTh 3
¢da3zHOl anekTpuueckoil uenu. Metoapl pacuera 3 da3HBIX
NEKTPUUECKHUX LENeH

Tema 2.7. OOwue cpemeHus o MarHuTHOM none [loHsATHe
MarHATHOH  UenHu. AHAIOTHd  MeKIOY  MarHUTHBIMH H
SJEKTPHUYECKHUMH LEMSIMH. DJIEKTPOMATHUTHBIE YCTPOHCTEO

Tema 2.8, Pacuér wMarHuTHbIX ULenell. MardHuTHbele Lenu
NepeMEHHOro TOKa

HanMeHOBAHHE IHCLHIJIHHbI

MartepuanopegeHHe U TEXHONOr U KOHCTPY KUMOHHBIX
MATEPHAJIOB

Q0bém qucnUNIUHLL, 3E/ak 9.
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COJEPKAHHUE TUCHUILTHHBI

Pazaensl

Tembl

(OCHOBHbIe CBEJIEHHA O METaNIaX
H CIiaBax

OCHOBbBI  TEOpHUM  METAaNIMUECKUX W HeMeTalTHUYECKHX
coenuHeHuil. JlparpamMmbl  COCTOsSIHHA — ¢riasos.  Cnocodel
yNpoO4HeHHs CMaBoB. Tepmuueckas odpadorka. Keneso u ero
criyabl. CTanu U uyryHbl. LIBeTHBIE METAIBI H CINABBL

JIuTteliHoe NpOU3BOACTBO

@Pusuueckue OCHOBbI MNPOU3BOACTBA OTIMBOK. IIpoueccel
B3aUMOJEHCTBUA JHTEHHON dopMbl W oTnHBKH. H3roTosneHue
OTIIMBOK B MECHaHBIX H MeTaJnu4Heckux ¢opMax. CneunanbHble
BUIbI JHTHA

O0bpalboTka METAJIJIOB
nasneHueM (OM]I)

Knaccupukaumus crnocodbop OMA.  CywHOCTL mpouecca
npokaTku. I[IpomyKuMs MPOKaTHOro Mpou3BoacTBa. [IpokaTHbIe
craHbl. OCHOBHBIE ¢MOCOOBI TOpsvel NPOKATKH METAIOB.
OcCHOBHBIE CIOCOOB! XOJOAHONH MPOKATKH METAJJIOB.

C BapO4YHOC MPOHU3BOACTBO

@dusyuyeckas CYLIHOCTH OOpa30BaHUS CBAapHBIX COEIHHEHUII.
Bunbl cBapku. BnekTpoaoyrosas cBapka. [ asonnaMeHHas cBapka.
JnekTpouuiakoBas  cBapka. COBPEMEHHBIE BHABl  CBapKH
nnaBneHHeM. QOCHOBHbIE CITOCOOBI CBAPKH TABIEHHEM.

HanMeHOBAHHE JHCLHILJIHHbI

Teopermecxax MCXaHHKa

Q0bém qucnUNIHHLL, 3E/ak u.

4/144

COJAEPKAHUE THCITUILTHHBI

Pazaensl

Tembl

Pasnen Nel
BBeneHHe B TEOPETHYECKY IO
MeXaHHUKY (CTaTHKa)

1.1. OCHOBHBIE MOHATHS

1.2. AKCHOMBI CTaTUKU

1.3. CBA3M U UX peakUHu

1.4. ITpuHuun 0¢BOOOKIAEMOCTH CBSI3EH

Pazmen Ne 2
MoMeHTa CHITBl OTHOCUTENLHO
TOYKH U OCH

2.1. MoMEHT CHJIBI OTHOCHTEIBHO TOUKH
2.2. MoMeHT CHNbl OTHOCHTENBHO OCH
2.3. 3aBUCHMOCTb Me&KAY MOMEHTAMH CUJIbI




2.4. AHanuTHYeCKHE BLIPAKEHHS MOMEHTOB CUI

Pazgemn Ne 3
Teopusa nap cun

3.1. ITapa cun u ee MOMEHT
3.2. CpoiicTBa map cun
3

-

3. CnokeHue YCJIOBHE PABHOBCCHA ITAp CHUI

Pasnen Ne 4

[TpuBenenue NpOU3BOIBHOM
CHCTEMBI CHIT K MPOCTEHIIEMY
BUIY

4.1. Ilapa cunel kK AaHHOMY UeHTpy (Metoa [IyaHco)

4 2. IlpuBeneHue NPOH3BOIBHOH CUCTEMBI CHII K LIGHTPY

4.3. IlpuBeneHHe NPOH3BOMBHOH CUCTEMBI CHII K TPOCTEHIIEMY
BUOY

Paznen Ne 5
VYenoBus v ypaBHEHUs
PaBHOBECHS! CHCTEMBI CHIT

5.1. VpaBHeHUA paBHOBECHA MPOU3BOJIBHON CUCTEMBI CUIT
5.2. YpaBHeHUsl paBHOBECHS CHCTEMBI NMAPATUIENBbHBIX CHII
5.3. YpaBHeHUs paBHOBECHS TUIOCKOH CHCTEMBI CHII

5.4. PaBHOBeCHE NMIOCKOH CUCTEMBI MapaiielbHbIX CHI
5.5. YpaBHeHUs paBHOBECHS CUCTEMBbI CXOOSLINXCS CUII

Paznen Ne 6

BeeneHue B NpHKIATHYIO
MEXaHHKY {CONpOTHBJIEHHE
MaTepHaJIOB)

6.1. Ilpenmer kypca, €ro OCHOBHbIE ONPEAENEHHs H MOHATHSI.
MecTo cpenu Opyrux JHCLMITIHH

6.2. CxeMaTH3aLHA FreOMETPUH OKPY KAIOLIHX MPeaIMETOB U
uaeanu3aLus CBOMCTB MaTepUanos

6.3. IlonATHE U NPUHLIHN CO3JaHHs PACUETHOH MOAEnH

6.4. OCHOBHBIE NPHHLIUIBI H THIIOTE3bI

6.5. Cunbl BHELIHUE U BHYTPEHHUE, METON CeueHU

6.6. HanpsikeHus

6.7. JIuneiiHble U yrnosble AedopMaLH

6.8. Hanpsok€HHO-1eGOpMHPOBAHHOE COCTOSIHHE MAaTepHAlIa B
TOUKe Tena

6.9. O0beMHas JedopMalys

HanmeHOBAHHE AHCUHILIHHDbI

CONpoTHBJIEHHE MATEPUATIOB

Q0bém quCnUNIHHLL, 3E/ak u.
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COJEPKAHHUE TUCHOUILTNHBI

Pazaensl

Tembl

Paznen Ne |
Ocepoe pacTs/keHHe (C/KaTHE)
CTep/KHEH

1.1. Knaccuukarus BHEIIHUX CHII

12, 3aBHCHUMOCTH MEXKIY HANpSOKEHUSIMM M BHYTPEHHHMH
CHJIOBBIMH (paKTOpaMu

1.3. Buobl Harpy keHHUst CTEPKHA

1.4. PacTsikeHHe (CKATHE) CTEPHKHS

1.5. T'unoressl ¢ AehOPMHPOBAHHOM H HANPSDKEHHOM COCTOSIHHH
MIPH PaCTAKEHHUH (CHKATUU) CTEPIKHS

1.6. BbiBOA OCHOBHBIX 3aBUCHUMOCTEH

1.7. AHanu3 HANpsKEHHOTC U AePOpPMHPOBAHHOIO COCTOSHHS
TOYEK PACTAHYTOIO (CKATOIQ CTEPIKHS)

1.8. HanpskeHHs B HakJOHHBIX [UIOLIAAKAX CTEP>KHA TIpH
pacTsKeHUH (CHKATHH)

1.9 ObbémHas aedopmMaiis npu PacTsHKEHHU (CHKATHH)

Paszgen Ne 2
JAHarpaMmbl pacTs>KEHHA
CIKATUSA

2.1. MexaHu4eckHe CBONHCTBA IUIACTHYHBIX MAaTePHAJNOB NpPH
pacTsKeHUH

2.2. MexaHHYeCKHe CBOWMCTBA MIACTHYHBIX MaTepHaloB MpH
CKATHH

2.3. MexaHu4eckue CBOHCTBA XPYNKHX MAaTePHANIOB NPH
pacTsKeHUH

2.4. Mexannuyeckre CBOICTBA XPYNKHX MaTepHaloB NpH CKaTHH.




Pazmen Ne 3
['eoMeTpuyeckue
XAPaKTEPHUCTHKH IJIOCKHX
CeveHHH

.1. IlepeueHb reoMeTpUUECKUX XaPaKTEPUCTHK MIOCKUX QUTyp

2. H3MeHeHHe CTaTHYECKUX MOMEHTOB IMpH MapaslelnbHOM
NEPEHOCE OCel KQOpAMHAT

3.3, HM3meHeHHE MOMEHTOB HHEPUUH MpPH NaPaJNIEIbHOM
nepeHoce oceit

3.4, H3MeHeHHe MOMEHTOB MHEPUMM TNPU TMOBOPOTE OCei
KOOPAHHAT

3.5. Buab! KOOPAHHATHBIX OCeH

3.6. OnpeaeneHue rnaBHbIX LEHTPANbHEIX OCeH AN MOonepedHbIX
CEUEHHUH pa3IuYHBIX TUIIOB

3.7 OceBple MOMEHTbl WHEPLHH NpPOCTEHIIHX  PUryp:
NPAMOYOJIBHHKA TPEYTOAbHHKA, KPYra, H KOJIbLIA

-
2
-
2

Paszngen Ne 4
Kpy4eHue crepskHei, uncThli
CHBHT

4.1. Hanpsik€HHOE COCTOAHUE "UUCTBIA CABUT

4.2. Oco0eHHOCTb YUCTOrO CABUTa

4.3 I'yka npy 4UCTOM CABHUTE

4.4. KpyueHue Opyca KpyrJioro nonepeqyHoro ceueHuss OCHOBHBIE
TUITOTE3bI

4.5. PacnpeneneHue cABUTOBBIX OedopMauuii M KacaTeNbHBIX
HATPSIKEHHH 110 CEYEHUK)

46. IlonApHbli MOMEHT HHEPUMH W MOJAPHBIH MOMEHT
COMPOTHUBIIEHH MPU KPYUEHUH

4.7. PacnipeneneHue kacaTelbHBIX HaNpssKEHUH MO KONBLEBOMY
NONEPEHHOMY CEHEHHE)

4.8. KpyueHHe CTep:kHs NPAMOYTONbHOIO MOMNEPEUHOrO CEHEHHs
4.9. CeoboaHoe U CTECHEHHOE KpYyUeHHe, OeMaHalnt

4.10. PacripeneneHue M BeMUYMHA KacaTeNbHBIX HaIpsskeHUH,
MOMEHT COIMPOTHBIIEHHS KPYHUEHHIO

4.11. T'eomeTpuyeckas sECTKOCTb NPH KPYHEHHH

Pazmen Ne 5
N3rud crepxuei

5.1. Onpexaenenne u3ruba, riaBHblE MIOCKOCTH, BHIABI H3ruda
CTep KH#, IPABUIIO 3HAKOB, OCHOBHbIE TUITOTE3bI

5.2. Ilpamoit unuCTbIl H3rHd

5.3. Ipsimoii nonepeuHbld H3rud

Pasgen Ne 6
[IepeMeLueHus cTep:KHEH pH
H3rHoe

6.1. OnpeaeneHue nepeMelieHui MeToooM Mopa
6.2. OnpeaeneHue nepeMelleHuit MeTonoM BepeluarvHa
6.3. ITpuéMbl pacCIQeHUst MKOP CIOKHOH HOPMBI

HanMeHOBAHHE IHCLHIJIHHDbI

TepMOI[HHaMI/I Kd U TCnnonepeaava

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE THUCITHILINHBI

Paspensl Tembi
Kpatkue ucropuueckue ceeneHus. TepMOOHHAMHKA H €€ METO.
OcolbenHoctu TePMOAHHAMHYECKOr0 MeToma.

TepMOHHHaMHKa U €€ MeTen

TepMoouHamuueckas  cucteMa.  I[lapaMeTpel  COCTOSIHHUS.
AGcomwTHOe nasjeHue. YaenabHblit  o0bObeM. AOCONMKOTHAS
TEMIIEpPATypa.

YpaBHEeHHE COCTOSIHHUSA

TepMmoouHamuueckuii npouecc. MaeanbHble W peanbHble Tasbl.
CpoficTBa  uaeanbHbIX  ras3oB.  YHHUBepcanbHas  rasobas
noctosHHass. CMecH HIOeaJbHBIX Td30B. TEMIOEMKOCTh Ta30B.
Cpennsasa W MCTHHHAas TEMNOEMKOCTb. YpaBHeHHe Maiiepa.
TermnoéMKOCTh CMECH Ta3oB.

IlepBblii 3aKOH TEPMOOUHAMHKH

Dueprusi. BHyTpeHHsa 3Heprug. Tennota 1 padoTa. DHTANBINS.




BTopoii 3aKkoH TepMOOHHAMHKH

OcCHOBHbIE NMONOKEHHA 2-T0 3aKOHA TEPMOIUHAMUKH. DHTPOIUS.
OOpatuMble H HeoOpaTuUMble TMpoLECCHl. YCNOBHS paloTh
rerosblx MawmH. Huxkn Kapuo. Ilukn Kapro ans x/m u
Temosore Hacoca. O6odmeHHbIH nukya KapHo.

JKceprus

Oxcepruueckuit  KITA,  XapakTtepuctuueckue (QyHKUHH H

anddepeHunanbHble YpaBHEHHS TEPMOIUHAMHKH.

OCHOBHBIE TEpMOAHHAMHYECKHE
MPOLIECCH] B HAEAJIbHBIX ra3ax

HsoxopHeiii npouecc. M3zobapheiii npouece. Msorepmuueckuii
npouece. Anuadatuueckuii npouece. IlomuTponHeli npouece.

LIMK bl TETJIOBBLIX OBUTraTenek

Hpuratenu BuyTpeHHero cropanud. Knaccuduxauusg IBC. LIUKbI
nopiwHeBblX ABC. Llukn Otro. Uukn duzend. Huxkn Tpunknepa.
I{1K/IbI ra30TYPOHHHBIX YCTAHOBOK U PEAKTHBHBIX JBHUTATEIEIH.

HanMeHoOBAHHE JHCUHIJIHHbI

Puszuka He(l)TﬂHOFO H ra3oBoro njaacta

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUILJINHBI

Paspnensl

Tembi

Brenenue. dusuyeckue
npouecchl U SABIEHHA B
He(pTerasoBbIX IIacTax M HX
poiib B TEXHOJIOTHAX
YIIIEBOAOPONAOH3BIIEUEHHS

[TpuponHble M TEXHOMOTHYECKHE MPOLECChl B He(TerasobbIX
mactax. HedTerasopelif mnacT Kak reoTeXHOMOTHUECKHI 00bEKT
u3ydaemblii B (pusuke Hedrrerazoporo mnnacra. Ponb Qu3MKH
macta  npd QOPMHPOBAHMH  MPUHLMIOB — H3Y4€HH,
MPOMBILUIEHHOH  OLEHKH, pa3padOTKH M KOHTpONIsA 34
5(p¢PeKTUBHOCTHIO YTNIEeBOAOPOAOU3BNeUeHHss W3 Hexap. CBA3b
¢uzukn mnacta ¢ ¢Qu3uKoH, Treo@U3UKOH, IMPOMBICTOBOI
reojoruefi, OypeHueM HePTAHBIX M Ta30BbIX CKBAaXHH,
MOA3EMHOH  TUApPOrasOAMHAMHKOH, Teopuel  pa3padoTku
He(pTAHBIX W Ta30BbIX MECTOPOKIEHWH, KOHTpONEM H
peryiaMpoBaHHeM MPOLecCcoB pa3paldoTKH He(PTAHBIX H ra3oBbIX
3anexeil. OcHOBHbIE 3amauu (U3MKM HEPTAHOrO H razoBOro
mnacta. Crpyktypa kypca "OCHOBBI GHU3HKH HEPTAHOrO H
razoporo mnacta". Ponb  poccuiickux M 3apyOeskHBIX
uccienopateneif B pasBUTHH OCHOB (PM3UKM HedTerasoporo
miacta. @u3suka MuIacTa Kak  (PyHAAMEHTadbHBI  0a3zuc
MIOBBILIEHHs TEXHOIOTHYECKOM H IKOHOMHHYECKOH
5(¢$eKTHBHOCTH YIIeBOIOPOAOH3BICUEHHUS.

Hedrerazopriii
O0DBEKT  H3YUEHHS
TJIACTA.

MIacT  Kak
$u3nukH

Cneunduxa HedTerazoporo nnacra. Hedrerazopbiii mmact kak
CTPYKTYypHpOBaHHas  MHOrogaszHas  cucrema.  Orauuue
He(hTerasoBOro nuacra OT MAANbHOrO TBEPAOro Tena. I'opHbie
nopoobl U HedTerasopble MNacTbl, OOIWIHOCTL H creuudHKa.
Knaccudukauus ropHeIX NOpoi MO NPOHCXOKAEHHIO.
Knaccubukauus ocanounelx nopon. I'pyHTel H HedTerazoBbie
maacTel,  cneyuduxka M 00mWHOCTL.  [IpuponHele  u
TEeXHOJOTMYECKHE YCIIOBHA CYLIECTBOBAaHUA He(TerazoBoro
iacTa. Macwitadbl  HM3yueHHs HedTerasoBoro miacta.
[Terpodusuyeckoe,  reQnOrHveckoe,  reopusuueckoe  H
TeXHOJIOTHYEeCKOe  mpeicTaBneHus  muacta. [lonatue o
reoJIorn4eckuX, (PU3H4eCKUX M TEXHONMOTM4eCKHX CBOMCTBax
He(TerazoBoro nuacra.

CaoiicTBa H CTPYKTypa
HeTerazoBoro - muacra  Kak
MHOTOKOMIOHEHTHOI CHCTEMBL.

[TonsaTHe KOMIEKTOPA M HE KOJUIGKTOpPa M HUX pOlb B
dbopmupoBaHuH HedTerazoBoro miacta. CBOHCTBA MOPHUCTOCTH H
NPOHHULIAEMOCTH nnacra. MuHepanoruyeckuii H
rpaHyJOMeTpHYEeCKHUIT COCTaB TBepHON KOMITOHEHTBI.
MHUHepaJOrHueCKHe THIObl TBEPAQH KOMIOHEHTBI  IIACTa.




['panynomerpuueckuii cocras, opMa U OKAaTaHHOCTb HaCTHLI,
TUnbl UeMeHTa. CriocoObl aHanH3a CTPOEHUSA U COCTaBa TBepHOit
daspl muacta. OOnacTb NPHMEHEHMs JAHHBIX O CTPOEHHH H
cocTaBe TBepAOH ¢ha3bl MIACTA B HEYTEra3onpoOMBICIIOBOM AL,

(DHJ'Ipra LUHOHHAs CHOCOOHOCTH
Hed)Tel"BBOBOl'O rnacTa.

[Tonarue npoHuuaemoctd. Punbrpaunsa ogHodasHbIX (GIOHAOB.
3akoH Hapcu u obnacts ero npumMeHUMocTH. Hapyluenus 3akoHa
Hapcu M HenuHelHble 3aKOHBI (uupTpauud. PuU3MHECKHE
NpHYHHBI HEJHHEHHOCTH. K03 pHLmeHT npoHHLIaeMOCTH m1acTa
u kodpduument GuUIBTpaUuM; CBA3b MEKAY HUMH. Meroabl
onpeneneH s MPOHULaeMoCcTH. PUIBTPaLHOHHAs AaHU30TPONHA U
TEH30pPHAsA  MPUPONd  NPOHHLIAEMOCTH. [Ipencrasnenue
MPOHHLIAEMOCTH B TEH30PHOM BHAE. 3aKOH (PHIBTPALMH B
AHU3OTPOIHBIX MNACTaX.

MHoroda3sHoCTh
BHYTPHUIIOPOBOTO  HACBIILEHHS
TJIACTA.

dusuyeckue Mpolecchl Ha TIpaHUHuax paszgena ¢as. Ponp
BHYTPHUIIOPOBBIX TMOBEPXHOCTHBIX SBJICHHH B (OPMHPOBAHHH
aKTMBHOIC M MacCHBHOre mnoposore odwvema. [lonsTue
OMHAMHUYECKOH MOpUCTOCTH U 3(peKTHBHOH NPOHULAEMOCTH
mwiactoB. Cnocodbl X onpeneneHus.

[Ipoueccsl  BBITECHEHHSA  IIPH
MHOTO(a3HOM
MHOTOKOMIIOHEHTHOM
HaCBILIEHHH 1acTa.

O000mennbiii 3akoH Jlapcu ans MHOrogasHoH (QUIBTpPALHU.
[Tonstue $azoBoii NpoHHLAEMOCTH. M3MeHeHHe CTPYyKTyphl H
B3alMHOTO pacrnonokeHus das npu BBITECHEHHH.
MUKpOCTPYKTYpa MHOrodazHbIX TEUCHHH. Bnusnue
CMAaYMBAEMOCTH Ha 3aKOHOMEPHOCTH BbITeCHEeHUs (a3. BnusHue
CTPYKTYPbl MOPOBOTQ MNPOCTPAHCTBA HA  3aKOHOMEPHOCTH
MHoroda3Ho (dunbTpauuu. SBnenue KaIUApHOro
3aleMaeHus a3 H UX ponb B MpoLeccax BbITECHEHHA HeQTH H
rasa. Pacnpenenenue sonel, HeTH U rasa B MOTOKE, QyHKLUS
baknes-JleBeperTa.

HedopMaUUOHHbIE MPOLIECCHl B
He(TerasoBbIX Mjacrax

XapakTtep MEXAHUYECKUX B3aHUMOIOEHUCTBHIA MeKay
KOMIMOHEHTaMH MHorodasHbeIX nnactos. [IpHHLHN paBHOBECHOTO
COCTOSIHHA TPHUPOOHBIX IUIACTOB. DB3aumoneiicTeBhe Mexay
BHYTPUNOPOBBIMH  QUIKOHAAMH M CKEJIeTOM  MOPO.bL
B3aumozecTBHe HaCTHL CKeNeTa Mopoabl APYT ¢ ApyroM. Tumel
MEKYACTHUHBIX  B3aUMOACHCTBUII W CTPYKTYpa MOpOIBI
M30TPOMHOCTh M AHH3OTPOMHOCTb NMOpoabl. CHUIBbI BHYTPEHHEr O
B3aumozeiicTBus. HanpsikeHus u nedopmauuu HedTerazoBoro
racta. HanpskeHHs B mopojax M HMX CBs3b C BHYTPEHHUMH
cunam. IlepBuyHbBle W BTOPUYHBIE HAMPSAXKEHHS U HUX CBs3b C
reQJJOrHYECKUM CTPOeHHEM. BHIbl HaNpsKEHHOrO COCTOSHHSA
nopon. TeH3op HanpskeHHs, Kpyr HanpskeHui Mopa.
JluHeiiHple M ciaBuromas nedopmauus, TeH3op AedopMaLlHu.
3aBucuMocTH aedopMalnil OT HaNpPsUKEHUI, paspyLIeHHe Nopos,
YOPyrHe H IUIACTHYeCKHE neQopMauuH. YIpyrue CBOHCTBA
He(hTEerasoBbIX MJIACTOB. NPEAEN YNPYTrOCTH, TEH30P YIPYroCTH,
MOIyJIb NPOAONBHOM ynpyroctu (Moayne FOHra), Mooynb caBUra,
ko3pduuuent IlyaccoHa. BzauMoCBs3p MeXay yOpyrUMH
ceoiicTBaMH nopoxa. OrinuHe HedTera’oBore Imiacta  OT
(GU3HYECKOre TBEPAOrO TeNa, BIHSHHE COCTaBa H CTPOEHHs
TUIAaCTOB Ha UX Ympyrue coiicta Ilnactuueckas nedpopmauuns u
TUIaCTHYeCKHE CBOMCTBA He()TEra3oBOro MacTa, peoNorHyecKie
MOIeIH IacTa, KO3QGHULUHEHT NIACTHHHOCTH, PEONIOTHUECKHE
CBOHCTBA MOPOA M SIBJEHHS MON3YHYECTH H  peaKcaliu




HanpsUKeHUH M mpemen ANMTeNnbHOH mnpodHocTH IIpouHocTh M
paspylieHne nnacta. <Pu3MyecKas CYLIHOCTb  XPYIKOro
paspyLIeHHs H TpelHHeoOpasosaHus. [InacTHUeCKHIT MeXaHH3M
paspywienua. Teopust npounoctu Mopa. Bausnue c¢poiicTs
IiacTa Ha €ro MpoYyHOCTh. TBepmoCTb M OYPHUMOCTH TOPHBIX
NOpoHd, AHU3OTPOINHSA MPOYHOCTHBIX CBOHCTB TOpPHBIX TMOpPOZ.
MexaHu4yeckoe  B3aUMOIGHCTBHE  CKeNeTa  Ijacra ¢
HACchILAIHMH  ero ¢urounamu. [lnactoBoe pabneHuHe H
s¢dexTuBHbe HanpskeHus. [lepepacnpenenenue 3¢pHeKTUBHBIX
HanpsUKeHUH W CKUMAaeMOCTb  IIAaCTOB  MpH  (PUABTpaLMH
SJKHIKOCTH, KO3C1)C1)HLlHeHTbI CKHUMAEMQOCTH H HX CBSA3b CO
CTpoeHHeM KOﬂﬂeKTOpa H ero ynpymMH CBOHCTBaMU.
YNpyroeMKocThb HedTerasoBoro nnacTa. CocrosHue
He(pTerasoBbIX MMIAacTOB Ha OONbIIKMX TNyOuHax. HM3MeHeHue
CBOMHCTB myacta ¢ ryOuHONH. AHOMAJIBHBIE IJIACTOBBIE AABIIEHHSL.
3aKOHBI YIJIOTHEHHS OPOI ¢ T1yOHHON. BinsHHe HATPAKEHHOTO
COCTOAHMA Ha CBOICTBAa HedTerazoporo mnuacta. B3auMoOCBA3b
CBOHCTB IJIACTA ¢ HANPSKEHHSIMH U AedopMaueii.

BonHoBbIE NPOLIECCHI B
He(TerazoBbIX MIacTax

[TpupoaHbIie U TEXHOJIOTHYECKHE BOIHOBbIE OIS B HEPTEra3oBbIX
racTax. YacToTHas XapakTePUCTHKA BOIMH. XapaKTepPHBIE JJIHHBI
BONH. DuU3MKa pacrmpocTpaHeHHs BOMH B  MHOTO(a3HbIX
HacbILIEHHbIX cpefax. BnusiHue COCTOAHUS U CBA3aHHOCTH a3 Ha
3aKOHOMEPHOCTH PaCNpOCTPaHEHHs YIPYTHUX BOJMH. THITBI BOJIH B
HejrerazoBelx ruiactax. IlpononpHble, nonepeqHble, CABUTOBBIS
BOJHBL. CKOPOCTb pacnpoCTpaHEeHUs YIPYTUX BONH. AMIUTHTYAa
U 3Heprus ynpyrux sonH. BzaumonelicTeue celiCMUYECKUX BOTH
¢ HedrerazoBeiMu miaactamMu. KosdduuueHnr nornowenus u
yAENbHOE BOJHOBOE COMPOTHBJIEHHE MtacTa. OTpakeHHe BOIH H
ko3pduunent otpaxkeHus. CellcMHyeckas M yIbTPa3BYKOBas
sHeprusi BonH. CelfcMuueckuii wymM nnacta. TpaHcopmauus
CeHCMHUYECKHX BOJIH B YIIBTPa3ByKOBbIe. JJOMHHAHTHBIE YaCTOThI
HedTerasoBoro miaacta. BonHoBele CBOHCTBa HedTErasoBbIX
IIACTOB U criocoObl UX onpeneneHud. OONacTU HCMONb30OBAHUSA
BOJIHOBBIX CBOWMCTB Macta MNpH pasBegke H  paspadoTke
MECTOPOKICHHH.

[Tpoueccs! TeMIONPOBOAHOCTH B
He(TerasoBbIxX MiacTax

EctecTBeHHbI  TEMmIoOBOH pexuHM  HedTera’osoro IjacTa.
['eoTepMudecKUil rpadHeHT W TreoTepMHUYeckas CTYIEHb.
TennoBoli MOTOK, yAenbHas TeMMOEMKOCTb, Ko3(hdHULUMEHT
TEMIONPOBOAHOCTH. PU3MHECKHH CMBICT TEIUIONPOBOAHOCTH,
THIBl  TEMJIONPOBOAHOCTH. Tennosas 3JHEPrus. Y paBHEHHE
TeIUIONPOBOOHOCTH U KOS()HULHEHT TeMIepaTy pONpOBOIHOCTH.
CBA3b TeMIOBBIX CBOHCTB IIacTa C €ro MHHepaloro-
CTPYKTYPHBIM  CTPO@HHMEM W XapaKTePOM  HACBILLIEHUS.
AHH30TPONHSA TEMIOBLIX CBOHCTB MiacTa. SBjIeHHE TIUIOBOrO H
(UNBTPa-LMOHHOTO  MOTOKOB.  TepMOruapoaHHaMUYeCKHit
rpagueHt gasneHus. HM3MeHeHHss CBOHCTB miacta 1noj
BO3AE€HCTBHEM NPUPOAHBIX H TEXHOJOTHYECKUX TEIIOBBIX MOJIEH.
Criocodbl OnpeneneHus TEIUIOBBIX CBOHCTB miacta. Obnactu
HCIOJIE30BaHHA TEMJOBBIX CBOWCTB MPH pasBedke U pa3padoTke
MecTopokAeHu . TennoBble BO3AECHCTBHUS Ha MJ1ACT.




Coctan H CBO¥icTBA
BHYTPHUITOPOBBIX KOMITOHEHT
He(Tera3zoBoro miuacra

DU3HUeCKOe COCTOAHHE YIIeBOIOPOIHBIX CHCTEM U BOA B
HedTerasoBblx MuacTax. THMBI 3anekell MO  COCTOSHHIO
yraesoaopoaHbx cucteM. Coctas u knaccHpHKalus HedTel,
COCTAaB H KJIACCU(PHKALMA ra30B; ra3oruapaTsl. 3aKOHOMEPHOCTH
H3MEHEHHs COCTaBa YreBOJOPOAHBIX CMeCeH B 3aBUCHMOCTH OT
TepMoOapHuecKUX ycloBHIH 3aneraHus nuactos. (CBoiicTBa
YIIEBOAOPOAHBIX  cMecel. (OCHOBHBIE TNOHATHA — (a30BOrO
COCTOSIHMA  yIJIEBONOPOAHOH cMecH. (DazoBble  AMArpaMMbl
OJHOKOMIOHEHTHBIX H MHOTOKOMITOHEHTHBIX CHCTEM.

CaoiicTea
KOMITQOHEHTHI
IJ1acTa.

rasooOpasHoi
HedTerasoBoroe

UneanbHele ¥ npupoaHble rasbl.  OCHOBHbIE —MapaMeTphbl
MPUPOAHBIX T[a30B. YPaBHEHHUs COCTOSIHHS W 0ONacTe uX
npuMeHHMocTH. HeyrinepoaopoaHbie KOMIOHEHTHI MPHPOAHBIX
rasoB. Tskenble YINIeBOOOPOILI B rase. BA3KOCTH rasa u rasoBbIX
cMmecel, (usnueckas HHTepnpeTauus BA3KOCTH. MeTombl
OTPENENEHHs BA3KOCTH. 3aBUCHMOCTH BSI3KOCTH d3a U ra30BbIX
cmecelt oT TepMobapHUuecKHX yeIoBuil. Braroconepxanue rasa u
METOIbl ee OMNpelneNeHus, BIUSHHE BIArocOAepskaHHs rasa Ha
TeXHOJOTHIO M TeXHHKY noObru HedpTH. Ternomble CBOHCTBA.
MPUPOAHBIX razoB H HX KoMnoHeHTeB. Koadduuuent xoyns-
Tomcona, meronsl ux onpeneneHus. Puznueckue CBOHCTBA
razooro koHueHcara. Cbipoil M cTaOuNbHBIA KOHAEHCAT.
Kosdpduunent ycanku. PpakUHMOHHBIH COCTaB KOHOEHCATA.
TemnepaTtypa TNOMYTHEHHS M  3aCTBIBAHHS  KOHIOEHCATA.
Conep:kanne cepbl W napadpuHa B KOHIOEHCATE. Y CJIOBHS
BbIMaZeHHs KOHIEHCaTa B IIAaCTe M OKONOCKBAKHHHON 30HE.
BosMoskHbIe GOpMbI HAXOKISHUS KOHAEH caTa B Iiacte. Y CloBHs
MOOBHXKHOCTH KOHIGHCATA.

CsoificTBa
KOMIOHEHTbI
rniacTa.

HeTAHOH
HedTerazoBoro

Cocras u cBoiicTBa HeTH B HedTerazosbIx macTax. [InoTHOCTS,
C:KHMaeMOCTb, TEPMHYECKOE pacLIMpeHHe, TEeMIONPOBOOHOCTE H
NeKTPONpPOBOOHOCTE HedTH. PacTBOpuMOCTh rasa B HedTH,
BJHSIHHE PACTBOPEHHOrO rasza Ha (H3M4ecKHe CBOHCTBA HedTH.
Haenenue HacbiueHus HedgTu razom. CxumaeMocTb HedTH,
oObeMHBIN k03¢ (puuMeHT, ycaaka HeTH. BA3KOCTB MIacToBOI
HepTH U ee usMueckas HHTepnpeTauns. BnusgHue coctasa
HehTH H TepMOOapHIECKHX YCIIOBHH HA €€ BA3KOCTh. AHOMAJIBHO-
BA3KHE HEPTH M HX CTPYKTYPHO-MEXaHHUYECKHE CBOHCTBA.
HuHamuveckue (peoNoruyeckue) XapaKTepPUCTHKHU TMIAaCTOBBIX
Heprell. CTalUMOHApPHO W He CTALHMOHAPHO PEONOrMYecKHe
XKUIAKOCTH.  Peonoruweckue — ypaBHeHHA.  2ddexTHBHAsA
(kaxywasacs) BA3KOCTb HEHBIOTOHOBCKUX HedTel. Baskoynpyrue
CHCTEMBl M HX CBOHCTBa. 3aKOHBI (PUIBTPALUMH AHOMANBbHBIX
HedrTell. M3MeHeHHe NMpUPOOHOro coctaBa W CBOHCTB HeTH B
npenenax sanexu. M3amenenue npupoaHoro cocrasa Hedreil npu
UX GUIBTPALIMH Yepes nopoasl. MsmMeHeHHe cocTaBa U CTPYKTYPbI
He(pTH TNpH ee BBITECHEHHWH M3 MNacTa BOJAMH Pa3HYHOIO
coctaBa. VI3MeHeHHe cocTaBa M CBOHCTB HedTH MpH
TePMOXHMHHYECKUX Mpoueccax u3pneueHuss Hepru. Cnocodwl
M3y4€HHsl CBOICTB macToBbix HedTeil. DoTokomopumeTpus
HedTH. OOnacTu UCMONB30BAHUA JaHHBIX O CBOHCTBAX HETH MpH
pa3padoTKe 3alleskd U peryIHpoBaHUM MPOLLECCOB H3BIEUEHHUS.

CBoficTBa BOJHOH KOMIOHEHTHI
He(hTEerasoBoOro miacTa.

[TonBuxkHash M OCTaTO4Has BOAA, PopMa HX HAXOXKISHHUS B
HedhTerasoBbiX MmIactax. MeToabl OLEHKH TMOIBHXKHOH U




OCTaTOYHOH BOMOHACHILIEHHOCTH mnacta. MHaekc ceobomHoro
¢dmouga M UCMONB30BAHHE METOAOB  SAepHO-MAarHHTHOIO
pesoHaHca. COCTOsIHUE BOIBI B MUKPOKATHIUIAPAX. 3aBUCHMOCTH
OCTATOMHOH  BOJOHACBILIEHHOCTH OT  MHKPOCTPOEHH,
JIMTOJIOTHYECKOro COCTaBa U TepMoOapHUeCKHUX yCIOBHI MacTa.
OcrtatouHas BOJa B HEOOHOPOAHBIX mactaX. KoHUeBble
3thdeKThl H KaMMUIAPHOE YAEPKaHHE MOIBHKHOH BOIBI BOJIH3H
rpaHHLl HeOaHOpoaHOCTeH. COCTOSHIE NMePEXOAHBIX 30H «HE(DTH
— BOIA», «ra3z — Boga», «raz — HeQTe». PU3HUECKHE CBOHCTBA
IUJIACTOBBIX ~ BOA:  MHHEPAaNM30BaHHOCTb,  KlaccupuKauus
TUIACTOBBIX BOA B 3aBHCHMOCTH OT PACTBOPEHHBIX MHHEPAJbHBIX
coneil. MuHepanusauus ¢Bsi3aHHOH BOAbL [IOTHOCTE, BA3KOCTS,
CKHMaeMOCTb, TEIJIOBOE pAacCIIHpEHHe, STeKTPONPOBOAHOCTD.
3aBUCUMOCTb  (QU3MUECKHX CBOICTB MNAacTOBBIX BOA OT
MHHepanu3auuu. MeToabl onpeneneHus (U3HYECKUX CBONHCTB
TJIACTOBBIX BOA. PaCTBOPUMOCTh NPHUPOAHBIX ra30B B ILIACTOBOH
Bode. BiusiHue TepmoOapuuecKuX ycnoBUH Ha Qu3uueckue
CBOHCTBA MJIACTOBBIX BOJ.

CroiicTBa 3aKa4MBAEMbIX B IIACT BOJ H CTENEHb UX OYHCTKH.
CMelleHHe NNAcTOBBIX BOJ C 3aKauMBaeMbBIMU. BrimazeHue
O0CaiKOB M3 TMJACTOBBIX BOA. bakrepuanbHoe 3apakeHue
3akaunBaembix BoA. Cyiabdarpenykuus. BnusHue cocrasa
3aKaUHBAEMbIX BOJ Ha U3MEHEHHE NPHUPOOHBIX (HIIBTPALIHOHHBIX
cpoiicTe racta. Cniocodbl GopbObl ¢ yXyOlIeHHEeM MPUPOIHOTO
COCTOSIHHSA 1ACTA U CONEOTNOKEHUAMHU B Tpybax.

da3oBbie npeBpaLleHus
YTJIEBOAOPOOHBIX CHCTEM

®a30Bbie MpeBpalleHus OJHO-, OBYX- H MHOTOKOMITOHEHTHBIX
cucreM. KpuTuueckue sBNEHHS B YIJIEBOOOPOAHBIX CHCTEMAX.
OcobeHHocTH MOBEIEHHS MHOTOKOMITOHEHTHBIX
YIJIeBOJOPOIHBIX CHCTEM B KpUTHUeckoit olmactu. BnusHue
BJaru Ha pasopble MpeppalleHud. ©a3oBoe COCTOAHUE CHCTEMBbI
He(Tb-ra3. [a30KkOHAEeHCATHAS XapaKTePUCTHKA 3anexu. MeToabl
U annapatypa AJs H3y4HeHHUs CBOHCTB YITIEBOAOPOMHBIX CHCTEM.
KoHctaHThl $a30BbIX PaBHOBECHI W METOObl HX OMpeleneHHs.
VpaBHeHHs (pa3oBbIX KOHUEHTpauuil. PacueTHble MeTOIbI
onpenaeneHus (PpasoBbIX NPEBpallleHuH yrnesoaoponos. BnusHue
nopucToll cpensl Ha mpouecchl (a3opblx mnepexonoB. CBs3b
(hazoBbIX NMpeBpalleHUil B MOPUCTOMH cpele ¢ KOMMOHEHTOOTaauel
TIACTOB.

HanmeHOBAHHE AHCUHILIHHDbI

OCHOBBI HHAKEHEPHOI reoaesut 1 ronerpaduu

O01bém JHcUHIIHHEL, 3E/aK.u.
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COJEPKAHUE TUCHUILTNHBI

Pasnensl

Tembi

Beenenue

[Tpeamer reomesun. CBsA3b reome3uH ¢ OPYTHMMH HayKaMH.
KpaTkue CBEIeHUS U3 UCTOPUH IeOAe3HH. JHAUYEHHE re0/Ie3HH B
NpakTHYeCKON  OedaTeNbHOCTH — Mapkiueiimepa.  TexHuka
0e30MmacHOCTM UM OXpaHa MpUpOABI MNpH  Tomorpado-
reoae3HYecKux paborax.

Ceenenusa o ¢urype 3emnn.
CucremMsl KOOpAHHAT.

[Tonsarue o ¢urype 3emnu u pedeperu-smunconne. CHCTEMBbI
KOOPJHHAT, INPHMEHseMblE B TeQme3suH: reorpadpuveckue
KOOPIUHATBI, TMIOCKHE MPSIMOYTONbHbIE KOOPIUHATBI, MOMAPHbBIE
koopauHaTbl.  Meton mpoekuuii B reoge3ud. Crocodbl




onpeleNneHHus TMONOXKEHHA TOUYEeK Ha 3eMHOH IMOBEPXHOCTH.
[ToHaTHe O cHCTEMEe MIOCKHX MPSMOYTONbHBIX KOOPAMHAT B
npoekuuu ['aycca. banruiickas cucrema BbICOT. AOCONKOTHBIE U
OTHOCHTEJIbHBIE BBICOTHI.

OpueHTHpOBaHUE.

A3UMYTbl HCTUHHBIE U MAarHUTHbIE, CKJIOHEHHE MAarHUTHOM
cTpenku. JUpeKUUOHHBIE YITIbI,

cOmpkeHne MepuauaHos. Ilepenaya OHPEKLMOHHOrO yriaa ¢
OIHOH CTOpPOHBI HA ApYTyKY. [Ipsimas u oOpaTHas reoaesHuecKue
3amayy Ha MIOCKOCTH.

Tonorpaduyeckre mnnaHel |
KapThl.

[Inansl U kaptel. Macitadsl. IlpenenbHast TO4HOCTE MaciuTada.
[TonsaTHE © pazrpadke U HOMEHKJIATYPE TONOrpaPHUeCKHX KapT U
miaHoB. Penbed MeCTHOCTH, ero HM300pakKeHHE HA IIaHaX U
kaptax. Croco0 Tropu3oHTaNM, KpyTH3Ha CKaToB, rpaduku

3aJI0KEeHU . Koopaunaruas ceTka. OnpeneneHue
reorpagpHUeCKHX H NPAMOYTOJbHBIX KOOPAHHAT TOYEK HA KapTe,
OnpeneaeHHe PACCTOSIHHSL. OpueHTHPOBaHHE JIMHUHL.

OnpeueneHHe BBICOT TOYECK MO KApTE U MIAHY.

Yrnosele H3MCPECHHA.

[IpuHUUNEBl KM3MEpPEHUS TOPU3OHTANBHOIC H BEPTHUKAJIbHOTO
yrioB. [ eoMeTpuyeckas ¢xema TeOnOIHTa. TUMbl TEOAOIUTOB U
ux ycTpoiicTBo. [1oBepKH U KCTUPOBKH TEONOIHTA TEXHUYECKOH
TouHocTd. OO0wMe mnpaBuna H3MepeHHA yriaoB. H3MmepeHus
rOpU3OHTAJBHOrO yraa crmocoboM  mpueMoB. H3aMepeHue
BepTHKaNbHOTO yria. ITopsanok 3anonHeHus NoJaeBOro KypHaa.
[TosieBble KOHTPOIH H3MEPEHHS YIJIOB.

HaumeHOBAHHE AHCUHILIHHBI

Hedrerasonpomricnoras reojorus u reopusuka. [loocuer
3AMacOB H OLIEHKA PeCyPCcoB HeTH U rasa

O0bém gucuuninebl, 3E/ak u.
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COJEPKAHHE THCIHUIITHHBI

Paznenbi

Tembl

3anexu YIJIEBOOOPOIOB B
MPpHUPOCOHOM COCTOAHHH.

Llenu u 3agaud HedyTera3onpoMbICTIOBOH reonoruu. [IpupoaHsle
pesepryapsl. Jlopyimku. DakTOpbl, ONpPEReNAKIINe BHYTPEHHEES
crpoerue 3anexu. [TnacTosbie QmoumsL

H3yueHue BHYTPEHHETO
CTPOEHHS 3ANIEXKHU.

I'eodpusuueckue MeTOAbl  M3YUEHHS  pa3pe30B  CKBa’KHH.
PacuneHeHHe reojOrMUecKoro paspesa CckpaxkuH. OOwwue
CBEIEeHHA O 3arnacax He(pTH, raza H KOHIEHCATA. JHEPreTHUSCKas
XaPAKTEPUCTHKA 3aJIEKEH.

CucTteMbl pa3palboTKH.
I'eonornueckue qaHHbIE A7 HX
MPOEKTHPOBAHHS

CucreMbl pa3padoTku HeQTAHBIX U rasoHePTAHBIX 3anekell mpu
€CTECTBEHHBbIX peskuMax. HeTpaauunoHHele MeToIbl pa3padoTKU
HepTaHbIX 3amexell. DaKTOpbl, YYUTHIBAEMbIE NMPH BbIAEIEHHH
IKCIUTyaTALHOHHBIX 00bekTOB. [IoHATHE 00 3KCIIyaTallHOHHOM
oObekTe. ITpHHUMNBI BbIAETEHHS SKCITYaTaLHOHHBIX O0BEKTOB.

["'eon0ro-npoMBICIOBLIH
KOHTPOJIb TTPH pa3padoTke
3ANEKH

KoHTpons 3a peduTaMH W NPUEMHCTOCTBI  CKBaKMH,
OOBOMHEHHOCTBK) MNPOAYKLHH, Tra3oBeiM daktopoMm. Kaptel
usodap. [lepenanel naBneHus B IacTe NpH A00bME HEPTH H rasa,
KOMIUIEKCHBIE MMOKa3zaTeNd (QUIBTPALMOHHON XapaKkTepHCTHKU
niaacToB. KOHTpone TeMnepaTyphl IJIaCTOB B CKBa)KHHaX.
OcHoBHBbIE cTaaHu pa3padOTKU U HX XapakTepHCTHKH. OCHOBHBIS
MOKA3aTeIH pa3paboTKH. AHanus pa3padOTKH
3KCIITyaTaLlHOHHBIX OOBEKTOB.




HanMeHoBaHHE QUCHHILIHHBI

OcHoBbl 0e3omacHOCTH MpH pa3padoTke, TPAHCIMOPTHPOBKE H
nepepaboTKe YIIeBOIOPOIOB

Oobém aucnunannbl, 3E/ak 4.
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COJEPKAHHE THCIIUIITHHBI

Paznenni Tembl

Wnentudukauusa u so3gelicteue | McTOUHMKH W XapaKTepUCTHMKH HeraTUBHBIX (aKTOpOB, HX
Ha YEJIOBEKa HEeTaTHBHBIX | NEHCTBHE HA 4eJOBEKa. 3allHTa 4eJOBeKa OT BPEAHBIX H
$hakTOpOB  NPOH3BOACTBEHHOH | OMACHBIX MPOHM3BOICTBEHHBIX (AKTOPOB. 3allUTA YENOBEKa OT
cpenbl XUMHYECKUX M OMONOrHUeCKUX HeraTUBHBLIX (pakTopoB. 3awuTa

yeNioBeka OT OMACHOCTH MEXAHUYECKOro TPaBMHUPOBAHMS.
3amHTa 4YenoBeKa OT ONacHbIX (PAKTOPOB KOMIUIEKCHOTO
XapakTepa

ITpaBuia Ge30MmacHOCTH Ha
o0bekTax Hejrerazonobuiuu

OrnexTpode30nacHOCTb Ha MPeanpuATHAX HepTAHOH U razoBoil
npoMbiLieHHOCTH. TpeGoBaHus k GezonacHOMy BeneHHio paboT
MPH  CTPOUTENBCTBE  HEPTSHBIX M TA30BBIX  CKBAXHH.
BesonacHocTe Tpyaa npH  paspaloTke M 3KCIUYaTalHH
He(TAHBIX U FA30BbIX MeCTOpOkIeHU . BesonacHocTb Tpyna npu
MOBBILIEHHH HedTeoTOayu MIacTOB M MPOU3BOAUTENBHOCTH

ckBakHH. TpeOGopaHuss O€30MacCHOCTH TMPH  PEMOHTE U
peKOHCTPYKUHHM  ckBakuH. [lokapHas 0e30omacHOCTH  Ha
o0bekTax Hedrerazonodbyu

ITpaBuna Oe30nacHOCTH Ha HopMmaTupHo-TexHUYeckad ©Oasa, ompemendioolas MNpaBuia

00BeKTax TPyOONPOBOIHOTO
TPAHCMOPTA HE(PTH M raza u
HedTerazonepepalboTku

MPOMBILIJIEHHOH 0€30MacHOCTH Ha 00BeKTax TpyOOnpOBOIHOrO
TpaHcnopta HedTu u raza. Ilopsagok odopmneHus Hapsaa-
IOMycka Ha OrHeBble, Ta3oOMacHele W Apyrue paboThl
MOBBLILIEHHOH OMACHOCTH Ha o00BeKkTax TpyOONpOBOIHOTO
TpaHcnopta HehTH H rasza. JKONOrHYeckas O€30MaCHOCTb HA
odpexkTax TPyOONmpoBOAHOrO TpaHcnopra HehTH M rasa U
HedTerazonepepaborku. TpeGopaHus K  YCTpOHCTBY H
comepykaHHI0 TePPUTOPHH MPEANPUATHS, 3TaHUHA U COOpY KeHHit

HanmeHOBAHHE AHCUHILIHHDbI

OcHOBBI DypeHHs1 HEDTIHBIX H ra30BbIX CKBAXKHH

Q0bém pucnunauebl, 3E/aky. | 5/180
COAEPXAHHUE TUCHHUAIIIINUHBI
Pazaensl Tembl

OOwune cBemeHus o OypeHUHU
CKBAa>KHH

Hasnauenue, uenu u 3amaqu OypeHust cksaxuH. (OCHOBHBIC
MOHATHA O NPOLECcax CoOpykeHHus CkpaxuH. Knaccuduxanms
CKBAKHH MO LeNeBOMY Ha3HauyeHH0. CriocoObl U BUABI Oy peHUs
He(TSHBIX U Ta3oBbIX CKBakMH. KOHCTPYKUMS CKBa’KHHBI H €€
3JIEMEHThI

Hayunble o©OCHOBB  OypeHHA

CKBa*KHH

DU3MKO-MEXaHHUYECKHE CBOICTBA TOPHBIX MOPOO M MOPOA-
KOJUIEKTOPOB, HX BIMAHHe Ha mpouecc OypeHHs. OCHOBHBbIE
3aKOHOMEPHOCTH paspylUeHUs TOPHBIX TOpod NpH OypeHHH.
'uapomexaHuka B OypeHuu

TexHuueckue cpeacTra OypeHUs
Hel.'bTHHbIX H ra30BbIX CKBAKHH

Byposeie 1o0Ta: Ha3Ha4YeHHE U KnaccuuKaLus OypOBbIX AOIOT.
TexHHKO-3KOHOMHYECKHE NTOKA3aTeNH padoThl A0N0T. bypunbHble
KOJIOHHBI.

BypoBble pacTBOpEI

ITpoMbIBKa CKBa’)KHH, Ha3HauYe€HHe W PAa3HOBHAHOCTH OypOBBIX
pPacTBOpPOB, 0OIACTh UX PALIHOHAIBHOrO NpuMeHeHHs. [Tokasarenu
TEXHOJIOTHYECKUX CBOHCTB OypOBBIX PacTBOPOB H METOABI HX
onpeneseHus. Peuentypbl OypoBEIX PACTBOPOB




TexHonorus OypeHus He(PTAHBIX
M Ta30BbIX CKBA/KUH

Pesxumbl OypeHust ckpakuH. Beidop crnocoba OypeHus, npusoga U
kaacca Oyposoii yctaHoBkH. KycToBoe M MHoT03ab0itHOe OypeHue

3akaunBaHHe  HEPTAHBIX  H -

KpenneHnue ckBakuH U pa3olLIeHHe MN1acTOB
ra30BbIX CKBAaXKHH
[IepcriekTHBBI

COBEPIUEHCTBOBAHHA TEXHHUKU H
TEXHOJIOTHH DypeHus

Paseenka u pa3padoTka MOPCKHX MECTOPOKIEHHIT HedTH M rasa.
Hosble criocoObl pa3pyLieHHst TOpHEIX MOpoa Npu OypeHHH

HanMeHOBARHE AHCINILIHRDI OcHoBbl  pa3paldoOTKM, TPAHCMOPTHPOBKM H  MepepaboTKH
* YIJIEBOOOPOIOB
Qo0bém gucuunianebl, 3E/aky. | 5/180

COJAEPKAHUE THCITUILTHHBI

Paspnensl

Tembi

[Toustue 0 cHucTEME
paspadotku. OOBEKT, cucTeMa,
TeXHOJOrHs M [OKAa3aTesH
pa3padoTku

O0vekT paspaborku. Ilpu BeImeneHuun odwbekToB: I'eonoro-
¢uzuyeckue  CBOHCTBA  MOPOI-KOJIEKTOPOB. PU3UKO-
XHMHYECKHE CBOHCTBA He(TH, BOAbI U raza. PasoBoe COCTOsHHE
YIIEBOAOPOACE M PEeXKHUM IUIACTOB. TeXHHKAa W TEXHOQJIOTHUs
DKCIUTYATALIMH CKBAYKHH

AHaJH3 CHCTEMbI 3aBOOHEHHSA

3aKOHTYpPHOE 3aBOIHEHMe. BHYTPHKOHTYpHOe 3aBOOHEHHE.
Bnokosas cucrema. IlnowanHoe 3aBomHeHue. MsdupartenbHoe
3zaBonHeHHe. QUarosoe 3aBOHEeHHEe

PoHTaHHA W ra3nH(pTHAA | APTE3HAHCKHE CKBaXKMHbL DOHTAHHbIE HE(PTAHBIE CKBAXKHUHBIL
JKCIUTyaTalHH O60pynoBaHUE CKBAKHH

JKCIUTyaTalus DaemeHThl ycTaHoBKH. KoadipuuneHT HanonHeHus Hacoca
r1yOMHHOHACOCHBIMH

YCTAHOBKAMH

Metonel  Bo3meiicTBHA  Ha | XMMHYECKHE, MEXAHUYECKHE, TEIJIOBbIE H (U3HUECKHE METQIBI

npH3abofiHyIO 30HYIACTa

YBCIIHYCHHA MPOHHUACMOCTH Nopoa I'[pI/I33.60FIHbIX 30HCKBA4KHH

CxeMmbl cOopa u TpaHcnopta | COop M 3amep npoaykuMHM ckBakuH. OToeneHue (cemapawiys)
Heptu u rasa. IlogrortoBka | HepTH oT rasa. OcBodokaeHHe HepTH M Trasa OT BOObI W
HedTH U rasa MEXaHH4YeCKHX mnpHuMeced. Tpancnopr HedTH OT COOPHBIX H
3aMEPHBIX YCTAHOBOK A0 NMPOMBICIOBBIX PE3EPBYAPHBIX NMAPKOBH
raza 10 KOMIPECCOPHBIX CTAHLHH MIIH ra3opacnpenenuTe/IbHbIX
y3J10B. TernoBoil, XUMHUYECKUI H 3NeKTPUYECKHH crtocod
Tpancnopr HedTH u | OcBemaroTca  BONPOCHI  TpaHCNopTa  (TpyOONpOBOMAHBIIA,

Hedrenponykros. EMkocTu ana
XpaHeHHs

MOPCKOI, >K€JIe3HONOPOXKHBI H aBTOMOOHIBHBIN), XpaHEHHs
(noosemHoe, Ha3zeMHoe) U pacripeneneHus HedTH,
HeTenpoOoykTOB W Trasa, a TaKkKe TMPOEKTHPOBAHUSA H
COOPY>KeHHS TPYOONPOBOAOE H XPaHHJIHIL

[TpooyKThI u MPOLECCH
nepepaboTku HedTH.
[TepepadoTka yrieBOAOPOAHBIX
rasos

Pasnenenue HedrenpoayktoB Ha rpynmel. [IpsMas neperoHka
HepTH. TepMuueckue npouLecchl NECTPYKTHUBHOH NepepadoTKu
HeTsaHOrO Chipbs. KaranmutHueckue M ruapOKaTaJIMTHHECKHE
npoueccel nepepadorkn  HedgTaHOro Ceippa.  [lepepaborka
YIJI€BOJOPOAHBIX ra30B

HanmeHOBAHHE AHCUHILIHHDbI

MaunHbe! H 000py10BaHHE HEPTEra3z0BOro KOMILIEKCa

O0bém aucuunaunbl, 3E/ak u.
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COJEPKAHHUE TUCHUILINHBI

Pasnensl

Tembi

Pasnen Ne 1 / OBue cenenus
O MALIHHAX H 00OPYI0BaHHH
oA OypeHus HeTAHBIX U
ra30BbIX CKBaKHH.

B JeKuMH OPHBOOATCS OCHOBHBIE CBENSHHS O MAalIHHAX H
obopynoBaHuu 1t OypeHHs CKBAXKHH, HX KJIACCH(HUKALHOHHBIE
NPHU3HAKH.




Pasnen Ne 2 / Tanesas cucrema
OypoBoii YCTaHOBKH.
Hasuauenue u cocras.

B nekuuu paccMmarpuBaeTcs Talepag CcHcTeMa OypoBoit
YCTaHOBKH, €€ Ha3HaueHHe U COCTAaB, OCHOBHbIE MEXaHU3MBbI AN
MPOBENEHHS CITYCKO-MOIBEMHBIX OMEPALHI, a4 TAK)KE OCHOBHBIE
TeXHUUYECKHE XaPAKTePHUCTHKU QO0pY AOBAHHS.

Pasmen Ne 3 / BypoBble nebenku.

B nexuuun pacCMaTpHBarOTCA 6ypOBbIe ne6em<n, HX Ha3Ha4YCHHE H

TopMo3HbIe yCTpolicTBa COCTaB, a TakXKe OCHOBHble TEXHHUECKHE XapaKTEePUCTHKU
OypoBbIX JIeDEnOK. 00opyA0BAHMUSL.
B nekuuH paccMaTpUBAKTCA OypOBbIE POTOPBI U KJIKOUH

Paznen Ne 4 / BypoBbie pOTOpBL
Byposbie kmoun.

(BpaLl[aTeJ'[beIe YCTpOﬁCTBa), HX H4A3HA4YCHHUEC U COCTAB, 4 TAKXKC
OCHOBHDBIC TCXHHUYCCKHE XAPAKTCPHCTHKH 06opynosamm.

Pasmen Ne 5 / BypoBblie
BEPTIIIOTH.

B nexiuu paceMaTpHBAKOTCS OypPOBBIE BEPTIIIOTH, UX HA3HAUCHHE
H COCTaB, a4 TakKX¢ OCHOBHBIE TEXHHUYECKHE XapaKTepHCTHKH
ofopyaoBaHHs.

Paznen Ne 6 / TIpuBon OypoBbIx
ycTaHOBOK. CHJIOBBIE Mepesayi.
MydToL

B nexunu paccMaTpHBalOTCA CYLIECTBYIOLIUE BHUIBI MPHUBOIOB
OypOBBIX YCTAHOBOK, CHIIOBbIE Nepeaayd, BXOAALIME B 3TH
MPHBOABL, @ TaKke My(Thbl, HX HA3HAYEHHE H COCTAB, 4 TAKXKe
OCHOBHBIE TEXHHUECKHE XaPaKTEPUCTUKU 000pyI0BaHHS.

Paznen Ne 7 / LlupkynaunHoHHas
cucreMa OypoBoil YCTAHOBKH.

B nekuuu paccMaTpuBaeTcs UMPKYSILMOHHAA cHcTeMa OypoBoi
YCTAHOBKH, €€ HA3HAYeHHe M COCTaB, 4 TaKkKe OCHOBHBIE
TEXHHUYECKHE XapaKTePUCTHKU 000pya0BaHUs (BHOPOCUT, NECKO-
U UJIOOTIAeNUTeNeH, a Taicke LeHTpudyr).

Pazgen Ne 8 /
[TpoTHBOBBIOpPOCOBOE
obopynoeaHue. YCTaHOBKH
THAPOY MPABIEHHUA.

B nekuuM paccMaTpUBaeTCs KOMILIEKC MPOTHBOBBIOPOCOBOTO
0bOpyAOBAHMS, €r0 HA3HAYEHHE U COCTAB, d TAKXKE OCHOBHBIE
TEXHHUYECKHE XaPaKTEePUCTHKH 000pPYIOBAHMUS.

Paznen Ne 9 / BypunbHas
KOJIOHHa.

B nexumu paccMatpupaeTcsa OypulbHas KOJIOHHA, €€ Ha3HaueHHe
M COCTaB, a TakKke OCHOBHble TeXHHYECKHE XapaKTEePUCTHKU
0DOpYAOBAHUSL.

Paznen Ne 10 / Byposrie
coopykeHus. OCHOBHI pacieTa
OVPOBBIX BBILLEK.

B nexuuu pacecMaTpHBarOTCs OypOBbIE COOPYAKEHHS (BBILIKH), HX
Ha3HayeHHe M COCTaB, a TaKke OCHOBHbIE TEXHUYECKHE
XapaKTepUCTUKH 000PYIOBAHHSL.

Paznen Ne 11/ T'unpaBniueckie
3a00HbIE ABUTATENIH.
TypGobypbl. BUHTOBBIE
3a00lHble IBUraTeNH.

B nekuuu paccMaTpUBAKITCS BUHTOBBIE 3a00HHBIE IBHUIaTelH,
TypOoOYpEl M 3NEKTPOOYPBI, HX HA3HAYEHHE U COCTAaB, d TAKXKe
OCHOBHbIE TEXHHYECKHE XapaKTEPUCTUKU 00OPYIOBaHHS.

DNEKTPOOYPBL

Pasznen Ne 12 / HacocHoe u B JnekumH paccMaTpHBAETCs LEMEHTHPOBOYHOE QOOpPYAOBaHHE,
LIEMEHTHPOBOUHOE ero HasHaueHHe W COCTaB, 4 TAKKE OCHOBHBIE TEXHMUECKHE
obopynoBaHue. XapaKTepUCTUKH 000PYIOBaHHSL.

Paznen Ne 13 / OSopynoBaHue
0OBA3KH 0OCATHBIX KOJIOHH.
KoJoHHbBIE MOMOBKH.

B nexumn paccMatpusaercs 00opyaopaHHe OOBA3KH OOCamMHBIX
KOJIOHH, KOJIOHHBIE T'OIIOBKM, HX HA3HAU€HHE U COCTAaB, a TaKXKe
OCHOBHbIE TEXHHUECKHE XAPAKTEPUCTUKU 000pyI0BaHHS.

Pasmen Ne 14 / HacocHo-
KOMIIPECCOPHbBIE TPYOBI.
OcHosel pacuera HKT.

B nekuu paccMaTpUBAIOTCS HACOCHO-KOMIPECCOPHBIE TPYOBI,
HX HA3HAYEGHHE H KOHCTPYKLUS, & TAKXKE OCHOBHBIE TEXHUYECKHE
XAPAKTEPHCTUKH H3AEJHH.

Pasmen Ne 15 / OSopyaoBaHue
AJIA 3KCIUTYaTaluy (POHTaHHbBIX
He(pTera3oBbIX CKBAXKHH.
3anOPHO-PETyNHPY IO LIHE
ycTpoiicTBa (POHTAHHBIX
apMaTyp.

B nexkuumu paccMaTpuBalOTCs (POHTaHHBIE apMaTypbl H HX
3aMOpHO-PEryJUPYIOLLNe YCTPOHCTBA, MX Ha3HAaUeHHE U COCTAB, a
TAK)KE€ OCHOBHBIE TEXHHYECKHE XaPAKTEPHCTHKH 000PYA0BaHHSL.




Pasmen Ne 16 / OSopyaosaHue
OIS SKCIUTYaTalMy ra3inugTHBIX
CKBAa>XHH.

B jekuum paccMaTpuBaeTcd oQOpyOOBaHHE INi  AOOBIUH
NpOIYKUHH ra3nuTHBIM CIOCOOOM, €ro Ha3HaueHHe U COCTaB, a
TAK)KE€ OCHOBHBIE TEXHHYECKHE XaPAKTEPHCTHKH 000PYA0BaHHSL.

Paznen Ne 17 / OSopynoBanue
OIS SKCTUTYaTalHuH CKBasKHH
MeXaHH3UPOBaHHBIM CIIOCOOOM.
IItaHroBsie H OECIITAHTOBbIE
CKBAa>XHHHBIE HACOCHBIC
YCTaHOBKH.

B nexumu paccmaTpupaeTes 000pya0BaHHE HACOCHBIX YCTAHOBOK
IITAHIOBOrO U OECIITAHTOBOTO THIA, €ro Ha3HaueHHe U COCTAaB, a
Tak)Ke OCHOBHbBIE TEXHHYECKHE XaPaKTEPUCTUKU 000pY TOBaHHS.

Pasmen Ne 18 / OSopyaosaHue
AJIS1 SKCIUTYATALIMH CKBAXKHH
MEXAHHU3HPOBAHHBIM CIIOCODOM.
DJIeKTPOHACOCH C HA3€MHBIM U
TMOTPYKHBIM MPUBOAOM.
LlenTpobexHble
3JIEKTPOHACOCHL.

B nekuun paccMaTpUBAaKOTCS LEHTPOOEkKHBIE 3NEKTPOHACOCH €
NOTPYKHBIM TNPUBOAOM, HMX HA3HAYEHHE M COCTAB, 4 TAKKE
OCHOBHBIE TEXHHYECKHE XAPAKTEPHCTUKU 000Dy AOBAHHsL.

Pasmen Ne 19 / OSopyaosaHue
AJIA 3KCIUTYaTallH CKBaKHH
MEXAaHHU3HPOBAHHBIM CIIOCODOM.
DJIEKTPOHACOCH! C HA3EMHBIM H
TIOTPY ’KHBIM MTPUBOIOM.
BuHTOBbIE U AHadparMeHHble
3nekTpoHacocel. CTpyiiHbie
HACOCHL.

B nekuud paccMaTpUBalOTCS BHHTOBBIE 3NIEKTPOHACOCH C
TMOTPY’KHBIM U MOBEPXHOCTHBIM NMpPHUBOIOM, OHadparMeHHble H
CTpy#HbIe JOOBIYHBIC HACOCHI, HX HA3HAYEHHE H COCTAB, 4 TAKXKE
OCHOBHBIE TEXHHUYECKHE XAPAKTEPHCTHKU 000Dy AOBAHHsL.

Pasmen Ne 20 / OSopyaoBaHue
AIA pa3iebHOH U

B nekuuu paccMaTpuBaerca o0opyIoBaHME ANS pas3ienbHON W
OIHOBPEMEHHO-pa3ieNbHOH  3KCMNyaTalMH  CKBaKHH, €ro

OZTHOBPEMEHHO-PA3IeNBHOI HA3HAYEHHE H COCTAB, 4 TaKXKe OCHOBHBIE TEXHHUYECKHE
IKCTITYATALIHHA CKBAXKHH. XAPAKTCPHCTHKH.
Pasmen Ne 21 / OopyaoBaHue B rnexkuum paccMmatpupaeTcd oOopyooBaHMe ANd pasoOlleHHs
ans pa3oOILeHUA MPOCTPaHCTB NPOCTPAHCTB  3KCINYaTALMOHHOM KOMNOHHBI (Makepsl), €ro
JKCIUTYATALIMOHHOH KOJOHHBL. HA3HAYEeHHE U COCTAB, a TAKKe OCHOBHBIE TEXHHUYECKHE
[Maxepsl. CkBa>KHHHBIE XApaKTePHCTHKH.

KJIamnaHbI-OTCEKATCJIH.

Pasmen Ne 22 / OSopyaoBaHue
assi ODe3BOKHBAHMS,
obecconmBaHus HETH H
O0pbObI ¢ HEPTAHBIMHU
sMyNbcuaMU. Cenapatopsl,
TMe4H, JJIEKTPOAETHAPATOPBL.

B nexuuu paccMatpuBaeTcs o0opyaoBaHHE AA 00€3BOKHBAHMA,
obecconnBanus HedTH 1 OOpBOBI ¢ HEPTAHBIMH 3MYJILCHIMH, €TI0
HAa3HA4CHHEC H COCTAB, a TakKXe OCHOBHBICE TECXHHYCCKHE
XapaKTePUCTHKH.

Paznen Ne 23 / Cuctema
MOAOrOTOBKH MPUPOIHOTO rasa u
KOHIOEHcaTa Ha MpOoMbICe.
Ancopdepsl, abcopbdepsbl.

B nexuuu paccMaTpHBACTCA CHCTEMA NOATOTOBKH IMPHPOAHOIO
raza U KOHICHCATA Ha MPOMELICIEC, €€ HA3HAYCHUC H COCTAB, a
TAKKE€ CCHOBHBIC TCXHHYCCKUEC XaPAKTCPHCTHKH.

Paznen Ne 24 / TloaszemHblii
peMOHT CKBaXHH.
Knaccudukauus odopynosaHus
OJI1 pPEMOHTA CKBayKHH,

B nekuun NpUBOAATCA OCHOBHBIE MOHATHA NMOA3EMHOIC PEMOHTA
CKBAXHH, e€ro HasHaueHus. [Ipusonurcs knaccupuxanus
o0opya0BaHUsA AN PEMOHTA.

Paznen Ne 25 / OSopynoBaHue
AJ1A CIY CKO-TIOABEMHBIX
onepauuii. MTHCTpyMeEHT.
CpeacTBa MeXaHH3aLUH.

B nekuun paccMaTpusaercs 0O0pyIOBaHHE AUt OCYLUECTBICHHUS
CIYCKO-TIOABEMHBIX OMNEPALHil MPH PEMOHTE CKBAXKHH, €ro
HasHaueHHe W COCTaB, a Takke OCHOBHblE TEXHUYECKHE
XapaKTePUCTHKH.




['py3onoobeMHoe
oGopynoBaHue.

Paznen Ne 26 / ObopynoBaHue

B nekuuM paccMATPUBAETCs HazeMHOoe 000OpYIOBaHME s

AT TEXHOJOTHYECKUX OCYIUECTBJICHHS  pPsifa TEXHONOIMYEeCKMX  ONepauuii, ero
onepauuii. HazemMHoe Ha3HaueHHe W COCTaB, a TaKke OCHOBHbIE TEXHHYECKHE
obopynoBaHue. XapaKTePUCTUKH.

Paznen Ne 27 / OSopynosanue B nekuMH  paccMaTpHBAaeTCs  CIYCKAEMQE  CKBAXKHHHOE

A TEXHOJIOTHYECKHX
onepauuii. OCopynoBaHue U
HHCTPYMEHT, CITy CKaeMble B
CKBAXKHHY.

0oDOpynOBAHHE AN OCYIUECTBJICHHS PsAfd TEeXHOJOIMHYECKHX
onepauui, €ro HasHayeHHe W COCTaB, a TaKXkKe OCHOBHbIE
TEXHUYECKHE XapaKTePUCTHKH.

Paznen Ne 28 / ObopynoBaHue
A1 TPaHCTIOpTa He(hTH U rasa
Ha HAaCOCHBIX U KOMITPECCOPHBIX
CTAHLHUAX.

B nexkumn paccmarpuBaercs o0OpyAOBaHME AN TPAHCHOPTA
He(pTH U rasa Ha HAaCOCHBIX H KOMIPECCOPHBIX CTAHLMSX, €ro
Ha3HaueHHe W COCTaB, a TakKke OCHOBHbIE TeXHHYECKHe
XAPAKTEPHCTHKH.

HanmMeHoBaHHe AN CUHNJIHHDBI

(CHOBBI HH“/KeHepHOﬁ IKOHOMHKH U MCHCI KMCHTA

O0bém anecuunaumbl, 3E/ak 4.
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COJAEPKAHHE JUCHUILIHHBI

Pasnensi Tembl
ITpenmer H meron | OdLuee npencTasieHHe O 3HAU@HHH U COCTOSHHUH 3KOHOMHYECKOI
3KOHOMHUECKOH TEOpPHH B COBPEMEHHOM MHpe. BO3HHMKHOBEHHE M OCHOBHbIE
TEOpHH 5Tanbl  PasBUTHUsl  SKOHOMHUecKOH  Hayku.  [Ipemmer
SKOHOMHYECKOIT Teopuu. Meron 3KOHOMHYECKOH TeopuHu.
COBpPEMEHHbIE HATIPABJICHHSI H LIKQJIbl SKOHOMHUYECKOH TEOPHH
OOwectseHHoe mnpoussoncTeo: | O0WaA  XapakTepuUCTHKa  XO3AHCTBEHHOH — OeSITeNbHOCTH
CYLIHOCTb, CTPYKTYpa, | OOLIecTBeHHOE MPOU3BOACTBO U €0 PoNib B JKM3HH OOLUECTBA.
PEe3YJIBTATHI [lenTpanbHble nNpOONeMBl XO3SHCTBEHHOH JeATENBHOCTH H
CHOCOOBI HX Pa3spelleHHs B PA3HBIX SKOHOMHUECKHX CHCTEMAX.
OO0LUeCTBEHHbIH MPOAYKT, €ro COCTAB U CTATUU IBHKEHHS
Ofwas xapaktepuctuka | OCHOBHbBIe ¢OpMBl  BeleHHMs OOLIECTBEHHOrO  XO3sIHCTBa.
PBIHOYHOH 3KOHOMHKH ToBapHOE NPOU3BOACTBO - HCXOOHBIH MYHKT BO3HHKHOBEHHS
KaMHTaIH3Ma U OCHOBHAs HOpMa COBPEMEHHONH 3KOHOMHYECKOH
KH3HH., CyOBeKTbl COBPEMEHHOIO pPBLIHOYHOIO XO3sHCTBA U
5KOHOMHUECKHE LUeNH B PBIHOYHOH CHCTeME 3KOHOMHKH. 3aKOH
CTOHMMOCTH - 3KOHOMHUECKHH 3aKOH TOBAPHOIO XO35HCTBA
CobecreenHocTs M ee posb B | CyHIHOCTE COOCTBEHHOCTH KAK 3KOHOMHYECKOH KAaTeropHH.

JKOHOMHKEC

Tpancpopmauus GpopM cOOCTBEHHOCTH B CBA3U C M3MEHEHHSIMH
MaTepHaJbHBIX  YCIOBUH  XO34HCTBEHHOH  OEATENbHOCTH.
MHoreoobpasue bopm COOCTBEHHOCTH H BHJIOB
MPEANPHHUMATENBCKOH NeATeIbHOCTH. DOPMBI COOCTBEHHOCTH H
TeOpeTHUYeCKHe OCHOBbI NePeXOAHOH IKOHOMUKH

DKOHOMHYECKAS TEOpHA TOBapa
H OCHET

ToBap u ero cpoiictBa. Teopus MNpeaenbHON MNONE3HOCTH H
CcyObexTHBHas LEHHOCTh ©Ogara. OCHOBHBIE HanpaBiIeHHs
KPHTHKH TPYAOBOH TEOPHH CTOUMOCTH. J(€HBIH, HX CYLIHOCTb U
ocHoBHble  GyHKUMH. HHPnAUMA: CYLIHOCTb, MNPHYUUHBI,
NOCTEACTBHSA

PbiHOYHBIH MEXAHU3M 51
3JIeMEHTHI ere
by HKLIUOHHPOBAHHsI

CywHocTs M (YHKUHM pBbIHKa. PBIHOYHBIE MEXaHH3M M €ro
snemeHThl. Cripoc H (GaKTOpel, ONpPEeNArIIHe €0 BeIHYHHY.
[TpennoxkeHne TOBapa W €ro kpupasd. [IpeanoxeHHe U CHpoc:
PBIHOUHOE paBHOBECHE




DKOHOMHUECKas ponb u|PoiHOK  u  rocymapcTBo.  ODKOHOMMYeCKMe  (QYHKLHH
(byHKUMN COBPEMEHHOTO | MpaBUTENbCTBA. [IpeanpuHUMaTENbCKas OeSITeNbHOCTh
roCyJapcTBa rocynapersa. Hanoru 1 ORKETHOS peryJHpOBaHHE

DKOHOMHYECKHIA POCT: | DKOHOMHUECKHI POCT U €ro ABHKYLIHE CHbl. COBPEMEHHBII THIT
UCTOYHHKH, THIIbL, IABHKYLUME | SKOHOMHYECKOTO pOCTa H €ro 0cO0eHHOCTH. D(PeKTUBHOCTD
CHJIBI NPOU3BOACTBA. [€OpHs  3KOHOMHHYECKOTO  paBHOBECHA W

3thhekTHBHOCTH POCTA

HanMeHoOBAHHE JHCUHIJIHHDbI

TexHonorus cdopa, TPAaHCMOPTUPOBKH U XpaHeHHs HeTH U rasa

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE TUCITHILIUHBI

Paspnensl

Tembi

Cucrema cdopa,
BHY TPHIIPOMBICIOBOTO

TpaHCMopTa He(TH U rasa

Dransl PasBUTHI H SKCINTyaTaLHsl HEPTIHOTO MECTOPOIKIEHHS.
OO0wue ceemeHud O TMpoekTax pas3padoTKu W oOycTpoficTBa
He(TsHOTO MeCTOPOKICHHUA. Cucremel cOopa,
BHYTPHIIPOMBICJIOBOTO TPAHCIIOPTA H MOATOTOBKH He(TH M rasa
Ha MecTopOkaeHUAX. OCHOBHbIE TPEOOBAHUS, NPEABABISEMBIE K
opraHusauun cOopa M TOATOTOBKM HedTH, rasa H BOIBIL
HasnaueHue u coctaB cucteM cdopa. PakTopbl, BIUAIOLIHE HA
padoty cuctemsl ¢Oopa HebTu u rasa. Knaccuduxauus cucrem
cOopa HedTu M raza. JlpyrpyOHas camoTeqHas cucrema cdopa
HedpTH U raza. Cucrema cbopa BLICOKOBS3KONH U mapadUHHUCTOM
HeTH

H3meneHue konnuecTBa HEPTH,
rasa 1 BOIbl [0 CKBaKHHAM

3Ha4eHHEe M3MEPEHHs MNPOOyKUMH CkBaxxUH. MaccoBbili U
O0BEMHBIH neOHTBI CKBaXXKMH H 3aBHCUMOCTb MEXKIY HHMH.
HuausuaoyanbHas 3aMepHocenapauloHHas YCTAHOBKA
caMOTeYHoH cucTeMbl cOopa: YCTpoicTBO, MPUHUKI padoThl

Cenapauus HedhTH OT rasa

Hasnauenne Hedrerazosbx cenapatopoB. Kuaccubukauus
cenaparopos. KoHerpykuus —cenapatopos.  YCTpoHCTBO H
MpUHUUN paboThl BEPTHKANBbHOTO HeTerasoBoro cemapaTtopa.
YcrpolicTBo M mpUHUMI paloThl  cemaparopa, TexXHUUecKas
XapaKTePUCTHKA. Y CTPOIHCTBO M NPUHLMI PadOThl CeMapaTopa ¢
npeasapuTebHbIM OTOOpPOM raza tuna YbC. CenapauuoHHBIE
YCTAHOBKM C HacocHOM oTkaukoit Ttuma BH. Cenapatopbl
LHeHTpoOekHble  (TMAPOLUMKIOHHBIE). [Ipeumywecta  H
HEIOCTATKH CEMapaTopOB Pa3IMHHOIC THMA

[IpoMeicaoBbie TPy COMPOBOALI

Knaccudpurauus npoMeicaoBelx  TpyOonposonos.  Ilopsanox
npoBeAeHust paboT MpH COOpy:KeHHUM TpyOomposoza. Buabl
koppo3uu TpySonposonos. [TaccuBHas 3auTa TpySONpPOBOIOM OT
KOPPO3HH. AKTHBHAs 3alUTa TPyOONMPOBOAOB OT KOPPO3HH.
HcKycCTBEHHBIE COOPYKEHHST M IEpPeXQnbl NpH  MPOKIAAKeE
Tpy OONPOBOIOB

COop u noarotoeka He(TAHOTO
1 MTPUPOOHOTO rasa

Cucrema cOopa npupoaHoro rasa. TpeSoBaHus, MpeabsBasSeMble K
MOArOTOBKE H TPAHCMIOPTY rasa Ha npombicaax. ['uaparsr u dopeda
¢ HUMH. OTIHYHA CenapaTopOB Ui MPUPOIHOrO ra3a H HedTH.
CenapaTopsl, TpHMEHseMble Ha YCTaHOBKaX IOATOTOBKH
npuponHoro rasa. [IpuHunn paboThbl UMKIOHHOTO cenaparopa

XpaHeHUe HedTH

Hasnauenne HedTAHBIX pe3epsByapoB, UX BHibl. PeseppyapHbie
MapKH U UX 00¢ny:xuBanue. IIpenoTepamenie noTeps HeGTH NpH
XpaHeHUH ee B pe3ynbTaTax. M3aMepeHHe KOMMYeCTBa U KauecTBa
TOBapHOH HEeDTU.




XpaHeHHe rasa

HepaBHOMepHOCTH razonoTpedneHus U Crnocodbl UX MOKPBITHSA.
Leny mog3eMHOro XpaHeHUs rasa. TUMbl MOO3eMHBIX XpaHUIHLI
raza. [Touarue dydepHoro u aktuBHoro raza B [1XT

HanMeHoBaHNE JHCLHMILTHHBI

MOZ[BJIHpOBaHI/IC B He(b‘rerasosom JCNC

O0béEM JUCUHILIHHEDBIL, 3E/ak.u.
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COJEPKAHHE THCIUIITHHBI

Pa3znensl

Tembi

OCHOBHbIe l'IpHHI_IHl'IbI H 2Tallbl
MOIeTUPOBaHUA pas3padoTkH
He(DTAHBIX MECTOPOKISHU

Beenenne. Kparkuil ucropuveckuii  3kxckype. OCHOBHBIE
cospeMeHHble TIK, npUMeHaeMble 114 MOCTPOECHUS MOCTOSHHO-
OEHCTBYIOIHX MeONOTHYECKUX MoaeneH.

Lens re0JIOrHYECKOro MOOETHPOBAHHS. OcHOBHBIE
NPEACTABJIEHHS. O COBPEMEHHBIX TpexMepHbIX LudpoBeix (3D)
reoJIOrHYECKHUX MOJENAX.

Hcnonp3oBaHue  TEOCTATUCTUKM — ANA  BKIKOUYEHUA B
reojorudeckyrw  momens.  HMcropuss  sonpoca.  Ilonsatue
OETePMHUHHUPOBAHHOH M reoctaTHcTHHeckoH Mopenu. [loHsaTue
«peanu3aLuay.

DTanHOCTh MOAENUPOBaHUs. ['eodpH3nueCKue HCCNENOBAHHA NTPH
monenuposaHuu. [IpuMeHeHHe CeHCMO - TeOJOrHYecKOro
MOOENHUPOBAHUA NPHU TMOUCKAaX M PA3BEIKH MECTOPOKICHUMN
HepTH U rasa.

HNHpopMaTHBHOCTL CEHCMHYECKHX HCCAeI0BaHUH. BrineneHue
OMOPHBIX TOPH30HTOB H CTPYKTYPHO-TEKTOHHYECKHX
OCOOEHHOCTeH CTPOeHHUS 3anesKel Mo pe3ynbTaTaM CeHCMUUYECKHUX
uccaenoBaHUN. AKYCTUYECKUI UMIMEIaHC (MPUHUMIBI U METOIbI
NPUMEHEHHUsT JUIsl MOCTPOSHMsI MOAeneil). AHaaHu3 OaHHBIX
Axycruveckoro HMmnenanca. Hcnonb3oeaHue KapT CpemHHX
sHaueHuit atpudyra FF, mnoctpoeHue kapt RMS, kapt
MaKCHMalbHbIX 3HAYEHUN aTpudyTa Product 7
JUTOJOrHYeCKUX nocTpoeHuil. [lpumenenue AVQO ananuza nns
BhIIENEHHs thatiuii (001IHe CBeIeHMsT).

reQJIOrHYeCKOi
MOIENH. Hepapxus
re0JIOrHYeCKHX MOAETEH.
NudopmauponHas Oa3a JaHHBIX
(UB ). Hcnoap3oBaHue
nokanbHolH 6asbl gaHHBIX(JIBT).
3anaun. BeiBoabl.

Onpenenexue

OcHoBHbIE  0COOEHHOCTH: | MepapxU4YecKuil  YPOBEHbB.
[TocTpoeHHe perMoHanbHbIX Mopeneill (0COOEHHOCTH, 3aJaduH,
OCHOBHas 0a3a JaHHBIX [N TMOCTPOEHHsA, BBIBOOBI). 2
Hepapxuueckuil yposeHb. [loCTpoeHHe MOHCKOBBIX Monenei
(oco0eHHOCTH, 3a0a4l, OCHOBHAA 0a3a JaHHBIX AJ MOCTPOESHMUS,
BbIBOZbI). 3 Hepapxuyeckui YPOBEHb. [ToctpoeHue
FeOIOTHYECKHX  (HeTallbHBIX  TEQNOTMYECKHX)  Mojeeii
(ocodenHoCcTH, 3a1a4H, OCHOBHAsA 0a3a NaHHBIX ISl TOCTPOEHHUS,
BbIBOIBI).4 Hepapxuueckuii ypoeHb. [locTpoeHHe MOCTOSHHO-
OEHCTBYIOIIUX TeoNoro-TexHonorudeckux momeneit (ITIITM)
(ocodenHoCTH, 331a4H, OCHOBHAsA 0a3a NaHHBIX ISl MOCTPOEHMUS,
BBIBOJIbI).

DTanbel MOCTPOEHHs Treonoruveckux mogaeneil. OcobeHHOCTH
noeeaeHus. McxomHas Oasa maHHbIX. Metomonorus. Kpatkue
CBEJEHHA O MpHMeHseMo annapartype npu [HC.

[Tepsoiii dTan. IlocTpoeHHe Kapkaca OETAJBHON reQIOrH4eCKOH
Momend. McnonbzoBanue 21 u 3J1 celicMuUKH. Pe3ynbTaThl
netanbHoii koppemsiund [HUC. TloctpoeHue crpaturpaduieckoit
MOBEPXHOCTH ¢ Y4YETOM pejbeda ONOPHOIQ OTPAKAKILEro
FOPHU30HTA W BBIIENEHHS] TEKTOHMYECKHX HapyuueHHH. Kapkac-




reoMeTpHieckas Moaenb.
Btopoii stan. HHTeprnomsiuus CKBa)KHHHBIX OaHHBIX O CBOMCTBAX
Pe3epBYapa B MEKCKBAKHHHOM IPOCTPAHCTEE.

Bunabl KOMIBKOTEPHBIX MOIENEH.
BriGoppasmepHocTu Mogened B
3aBUCHMOCTH OT MMOCTaBJEHHBIX

3anay.  OnepaTuBHAs MOIEJb.
BupryaneHas reOJIOTHUECKAS
MOIeb.

OCHOBHBIE MOHATHS H METONOJIOTHSl MOCTPOSHUS HYIbMEPHBIX,

OINHOMEpHBIX,  IBYXMEpPHBIX W  TpPeXMEpHBIX  Mojeneil.
@®opmupoBaHHe 0a3bl  JaHHBIX, OCHOBHbBIE OCOOEHHOCTH.
[TpumeHenue ceToxk  koopauHat. OOnacTe  NpPHUMEHEHHS

ONEPATHBHOI MOMIENH- aHAJTH3 pa3padoTKu, noadop 0OBEKTOB A
MPOBEOSHUA TEeONIOro-TEXHONOrHYeCKUX Meponpusatuii (I'TM).
OTnpaBHas TOUKa BUPTYalnbHOI reonoruydeckoit Mogenu — MIBJI u
MCXO/IHbIE JAHHBIE POEKTHBIX JOKYMEHTOB.

OCHOBHBIE NOHATHSA «CPEIHEE
3HAUEHHE», K IUCTIEPCHSY,
«csyyaiiHas nepeMeHHas» MpU
HCTIONIB30BAHHH LIH(PPOBBIX
TEXHOJIOTHIANPH pa3padboTke
He(Tera3oBbIX MECTOPOKISHHUT.
CrauuoHapHoe u
HECTALIHOHAPHOE MOBEIACHHE
CIy4aHHONIIEPEMEHHOM.

OOpa3el (CTOXAaCTHYECKHE peajH3alliM) M HX TMpPUBA3KAa K
UMeIUMes  TouedHbIM  daHHBIM.  [loHATHe «cpeaHero
3HAUYESHUA,

«IAUCMIEPCHW».  3aBUCHMOCTB  AUCHEPCHH OT  JIOKAJBHOIQ
ocpenHeHus. (CTALMOHAPHOE H HECTALHMOHAPHOE TOBENeHHE
cnydafiHoi nepeMmeHHoi. [loHsaTHe «OeTepMHUHHpPOBaHHBIA
TpeHo». CTauMOHapHOE W HECTaUHOHapHOe  MOBEIeHUE
nepemeHHOH B cnyqae 2D. Boinenenue tpenaa B 2D. Kputepuii
CTALIMOHAPHOCTH. [ aycCOBCKHMIT M HEraycCoOBCKMH — BHJ
riucrorpamMMbel. AHanu3 ['uctorpamm.

OcHOBHBIE MOHATHS
«Kosapuarusn» H
«Bapuorpamma» npH
HCIOJIb30BaHHH UM(ppOBLIX
TEXHOJOTMH mnpu  paspaloTke

He(Tera3oBbIX MECTOPOKICHHH.

«Kopapuauus» B TeOCTaTUCTHKE. 3HaHME KOBApUALMHU AJIsS
NpeaCKa3bIBAHHS NOBEICHUS CIyqaiiHOH NEPEMEHHOMH
(MOPUCTOCTH, MPOHHLAEMOCTH, HACBILEHHOCTH). Kopapuauus
cnyyvaitHol nepeMeHHoi Z(X). Bapuorpamma. CBA3b KOBapUALILH
¢ BapHorpaMMoi. Pacuer 3kcrnepUMEHTaNbHON BapUOrpaMMBI U
HCIIONIB30BAHHE MOenel ansd ee annpoxcumauud. CpasHeHHe
00pa3oB CAYUANHBIX MEPEMEHHBIX, COOTBETCTBYIOILHX PA3HBIM
MOIEJsIM BapUOTPaMM.

Pacuer SKCMEPUMEHTANIbHON | DKCMepUMeHTalbHass BapHorpaMma - OTJIHYME OT TNagKoi

BAPHOTPaMMBL Monenu | kpuBoi. ANNPOKCHMALMS 3KCIEPUMEHTANIBHON BapHOIPaMMBl

BAPHOTPaMM. MMAagKel  KpUBOH.  ANNPOKCUMALHS  3KCNEePHUMEHTANIBHOH
BapHOTpaMMbl MOAENBHOH KpuBOH. MonenbHble KpHBBIE:
["ayccoBckasi MOIENb, SKCIIOHEHLUHANbHAA MoJenb, ceprueckas
Monenb, KyOuueckas mopens. Ilapamerpel BapHOrpamMmbl:
panuyc, noper, 3¢ dbexTcaMOpOaKoB, NOBeNEHHE BOMM3H HYJA.
AHU30TpONUA BapUorpaMmel. Bapuorpamma B npoctpaHcTee 3D.
ArnpuopHas Moaenb CyualiHOl nepeMeHHOM.

Cyte  reocratucTkd  mpH | [TocTpoeHHe OeCKOHEWHOrO HHMCHIa peanu3auMi, KOTOpbIe

HCTIOJIB30OBAHHH IH(POBLIX | (MEPBOE) COOTBETCTBYKT 3KCIEPHMEHTAIBHON BapHOrpamMMme H

TEXHONOrMH  mpu paspaboTke | (BTOpoe) BOCMPOM3BOIAT 3HAYEHHA B HMMEIOLUMXCS TOYKax

He(TerasoBbIX MECTOPOKISHUT,

naHHbIX. IlocTpoeHue ['ayccoBckoll BapHOrpaMMBl C PaaHyCcoM
1500 ™. (HaGop peanusaumii cnyvaiiHOH mnepeMeHHOH Z(X),
OTBEHAKIUHX HW3BECTHBIM 3Ha4€eHHsAM B 20 TOukKax) mud
MONy4YeHHs TOYHOCTH TMIPOTrHO3a B OONacTH  MOCTPOEeHHH.
YeraHoBieHUe OONacTd, rie peanu3aldd OTIMYAKOTCS OpYyr OT
Opyra He3HAaYuTeJbHO (TOuHBIH nporHes). IlpumeHeHue
MHOKECTBA peaJH3aLHil A MOHUMAaHHUS JIOKAJbHOCTH 3alexed,
peanusauuii Kyda MOPUCTOCTH AN YCTAHOBIEHHUS OIHOTHITHBIX
CBsI3aHHBIX MPOMNJACTKOB, peanu3auui

AJA OUEHKH HEONPEACJICHHOCTH NMOACHETA 3a11aCOB.




Kpukunr. CBA3b KpHKHHra co

Kpl/ll‘I/IHl‘ KaK JOCTCPMHHHpPOBaHHas1 HWHTCPIOIALNA (,E[a}OLLIaﬂ

CTOXaCTUYECKHMHU eIUHCTBEHHOE pelleHHe) TOYEeUYHBIX HaHHBIX, OCHOBAaHHAas Ha
peanu3anuaMu CIy4aiiHOM | HCMIONB30BAHHH BapUOrpaMmMbl. CHCTEMa ypaBHEHHH KPHIHHIA.
NEPEMEHHOH. PasHOBHAHOCTH  KpPHKMHra (NpoCTOl, OOBIKHOBEHHBIH U
YHUBepCaJbHbIH KpUTHHT). CTaHOapTHOE OTKJIOHEHHE KPUTHHTA
BO3MOKHOCTM KpPUKMHIa B 4acTH (UABTPaUMH OLWIHOOK.
BO3MOXKHOCTH KPUIHHIA B YAacTH Y4€Ta, HApsay ¢ OCHOBHBIMH
TOYEYHBIMH AAHHBIMH, OOMOJHHUTENBHBIX MPOCTPAHCTBEHHBIX
OaHHBIX — KapT M KyOOB CBOWHCTB. Y4YeT OOMOTHUTENbHBIX
NPOCTPAHCTBEHHBIX OAHHBIX TpeMs CrocoOaMH: MEpBbIt — Kak
TpeHA, BTOpOH — Kak Jpeiid, TpeTull - [OCPEOCTBOM
MCMOJB30BAHHS HXKOBAPHALIMH ¢ JAHHBIMH CKBAXKHH.
Kokpurunr OLUHUOOK u | Anroput™ III'CM. ITocnenoparenbHellf 00X0n siueek CeTKH IO
(hakTopHblii KpuruHr. KpuruHr | cnydaiiHolt Tpaektopuu. Pacuer peanuzaunuu meromoM ITT'CM.
kak  padounii mpouecc. O | KpuruHr u CTOXaCTHYECKHE peanu3aluH B NpocTpaHcTee 2D.
KOPPEKTHOM npuMeHeHHH | MeTtoauka aHanu3za KawecTsa HHTepnojsuuu. [lepexom ot
KPUTHHra, MeTtoa | KpUIMHIa K CTOXacTHYECKMM  peanusauusM. 3HaHWe Ans
NOCNeA0BATENBHOIO anropuTMa  pacyeTta  peanusaluil —  MOCNeACBaTEeNbHOE

FAYCCOBCKOIO CTOXACTHHYECKOI O
monenuposanus (ITT'CM).

rayCCOBCKOE CTOXACTHHECKOE MOACTHPOBAHHE.

HcxonoHble JaHHBIE NTpUMepa B
NPOCTPAHCTBE 3D.
JleTepMUHHPOBAHHAS
HHTEPIOSILHSA B MPOCTPAHCTBE
3D.

PasMelLleHne CKBaKMH Ha MIOLIAOH, KapoTaxkHble kpuBblie APS u
pe3ynbTaT HX «BECOBOH» MHTEproNsAUuM B oObeMe cpenbl
KpHUrusr M CToxacTHueckHe peaju3aluuH B NpocTpaHcTee 3D.
CroxacTuveckass MHTEPNOSILMS CKBAXKUHHBIX 3HaueHuH APS.
[TocnenosatensHoe UHOMKATOpHOE CTOXacTHYECKOe
mogenuposanue (IIMCM) (ITocnemoparenbHbllf 00X0ox Y370B
CeTKH MO CIyHalHOH TPAaeKTOPHH ). AJFOPUTM Pa3aeNeHHs CPEbI
Ha  KAaTeropuM  MOPOJ NpPH  MOMOIIM  HMHAMKATOPHOrO
CTOXaCTHYECKOr0 MOAETUPOBAHHS,

Pacuer peanuszauuii mapamerpa ¢ pasdeneHHEM Ha KaTeropu.
AJNIrOPHTM pasieneHHs Cpelbl Hd KaTeropHH MOpo MOCPeaCTBOM
dhopMmansHOTO npecdpazoBaHus AaHHBIX «Normal Scorey .

Metoab! oLeHKkHI PPeKTHBHOCTH
reoJIOrO-TeX HUUECKHUX

meponpuatuii ([ TM) nHa base
IMITHPHYECKUX MOJIENEH. AHAN3
yeaoeui npuMeHeHus I'TM Ha

CoctosiHie Bompoca no oueHke >PQPeKTUBHOCTH MEpPONpHATHI.
DopMUpOBaHUE Knaccudukaropa reoNoro-TeXHHYEeCKHX
MEPOTIPHATHH.

OcHoBHBIE NOHATHSA NpH onpeaeneHuH 3¢ dextusHocTH [ TM.
Pacuer Ga3oBoro BapuaHTta Mo sMnUpHUeckoit mMomenu. Oliuue

Haze CyrnepaNneMeHTapHoii | TpeCoBaHuss K oueHke as¢dexktusHocty [TM. Pacuer
MOJIEITH. TeXHOJOrH4eckoll  3¢dexkTuBHOCTH  me  Bumam  I'TM.

[TporHozupoBaHue 3¢ hEeKTUBHOCTH THAPOPa3pbiBa IJ1acTa.

MozenupoBaHie rOPH3OHTANbHBIX CKBaKUH H OOKOBBIX CTBOJIOB.
[IpuMeHeHHe OCHOBHbBIE  MONOXKEHHS  TMOCTPOEHHS W 3KCIUTyaTalHH
CYMEPIEMEHTAPHOH MOAEH 11 | TpexmepHbIX mogeneil. JdupdepeHunanus 3anacoB HedTH He
aHaIM3a pa3padoTku | BoBNEUeHHBIX B paspadorky. [Ipornosuposanue OypeHus
MECTOPOKISHHSA, AHanu3 | OOKOBbIX ~ CTBONOB ¢  TOPHU3OHTaNbHBIM  OKOHYaHHEM.

BbIpaOOTKH 3amacoB HepTH Ha
OCHOBE TPEXMEPHBIX MOIEIISH.

HpOl‘HOB HpPOBAaHHUE UHKIHYCCKOro3aBOOHCHHUA.

HanmMeHoBaHHe AN CUHNJIHHDBI

Me’rponoma, KBAJIUMCTPHA U CTAHOAPTH3AL U

O0bém aueuunaumbl, 3E/ak 4.

2/72

COJEPKAHHE JUCHUILIHHBI

Pasnennr

| Tembl




Pazzen 1. Metponorus

Hctopust pasBuTus MeTponorud. (OCHOBHblE TOHATHSA U
onpenenenuss Hctopus MexkayHaponHoit cuctemer  CH.
Knaccuukarnus cHCTeMbl €IMHUL H3MEPEHHI, METOIOB, BUIOB,
cpencts uamepeHuii. [ToHaTus norpemnocteii. TMC, 3TanoHbI

Pazzen 2. Kpanumetpus

OCHOBHbIE TMOHATHS, TMPUHUMNBI KBanuMmerpuu. OOnactb
NpUMEHEeHHUs, OOBeKTbl KBalMUMeTpuH. I'pynmbl nokaszarenei
kayecTBa. OLEHKA KaueCTBa MPOIYKLHH

Pasznen 3. Crannaptusauus

OCHOBHbBIE MTOHSATHS TePMHHBI H QIPSOCICHHA. Buael u MeTonbl
CTaHJApTH3dalHuH. HpHHl.lI/II'lbI CTaHOapTHU3aUuH

OCHOBb[ ABTOMATHU3d LM H TEXHOIQOTHYESCKHX HpOLleCCOB
HanmeHoBAHHE JHCLHILIHHDI

He(TerazoBOro NPOH3BOACTBEA
O0bém aucuunauusbl, 3E/aku. | 4/144

COJEP/KAHHE TUCHOUILJINHBI

Pazaensl

Tembl

Beenenne. Cocras, NPHHLKIbI
MOCTPOCHHSA M KJACCHPHKALHA

[TonsTusa 00 ynpasneHuu

CHCTEM aBTOMAaTHYECKOTO
yIIpaBJIeHUs
MaremaTHueckoe OMHUCAHHE

HETMPEPbIBHBIX CHCTEM
ABTOMAaTHYECKOrO YIIpaBlIeHHs

[ToHATHEe MaTeMaTHYECKON MOZenu CcHCTeMbl. IlosNeMeHTHOoe
onucanue CAY

Ob6beM aBTOMAaTH3aLUU
- .. | CHCTeMBl aBTOMATHKHM M TENEMEXAaHHU3UPOBAHHOIQ YIIPABJIEHHS
OOBEKTOB HedTerazoBoi
MarucTpalbHbIMH HeQTenpoBoOgaMu U razonpoBOaaMHU
OTpaciu
YCTONYHUBOCTE  HEMpPEPBLIBHLIX .
[Tonarue yeroitunpocTy. HeobxonumMele H 1OCTaTOYHBIR YCIOBHS
CHCTEM aBTOMAaTHYECKOTO . N
YCTOHYHBOCTH JIMHEHHBIX CUCTEM
YIIPABJIEHUS
ApTomaTusuposaHHble cuctembl | Onpenenenne ACY TII cocra u  ¢ynkuuu ACY  TIL
OHUCTIETYEPCKOrC YIIpaBIeHUs Knaccudurauus ACY TII
Cpeactsa usmepenus | Cpenctea u3MepeHHA naBneHusa. Knaccudukauus cpencts

TEXHOJOTHYCCKHX NMapaMETpPOB

H3MEpEHHs OaBleHHUs MO BHAY
NPHHLIMITY AEHCTBUS

H3MEPACMOTre HOaBICHHUA H

HanmeHoBAHNE IHCLHILAHHBI

OOGycTpolicTBO HEPTAHBIX M ra30BbIX MPOMBICIOR

O0béM JUCUHILIHHEDBL, 3E/ak.u.
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COJAEPKAHUE THCITUILTHHBI

Pazaennl Tembl
Hed1aHbie MecTopokaeHHA XapakTepucTHka HePTAHBIX MECTOPOKOSHHIA, YCIIOBUA
topMupoBaHua HEPTAHBIX MECTOPOKIEHHI, BUABl HEDTAHBIX

MECTOPOKACHUH, METOObl AOOBIUM He(PTU B YCJIOBHAX KpaliHero
ceBepa

[TpombicioBOe 0BOpYACBaHHE

HasHaueHue U cocTaB 000pyA0BaHUS MPOMBICTTA Ha KpaiiHEM ceBepe,
XapaKTEPUCTHKA 000pYOI0BAHMS

ITpoMmpbicI0Bast MOArOTOBKA
HedTH

OCHOBHBIE TEXHONIOTMUECKHE MPOLIECCH! MPOMBICIOBOI MOATOTOBKH.
Ounctka HehTH OT MexXaHuveckux npumeceit. Jerazauus HedTu.
Obe3BoxuBaHue U 00ecconupaHue HeTell. Cenapanud. VCTaHOBKU
ans  cemapauuu  HedTH.  BepTukanbHble U TOPU3OHTANBHBIS
CernapaTopslL

IMYJIbCHH

BonoHedtansie smynbcud. CoBpeMeHHbIE METOAbl MOATOTOBKU
He(pTH: XOJOOHBIA OTCTOH, TEPMHUUYECKHH OTCTOM, XUMHUECKHH,
TEPMOXUMUHYECKUI, 3JISK TPUUECKUI




COop HedTH HA MpoMbICTe

CoBpemeHHble ¢xeMbl ¢Oopa ¥ mOArOTOBKM HEGTH. Y CTAHOBKH
KOMILIEKCHOM MOArOTOBKU HeTH U UX ¢ocTaB. KycTOBbIE HACOCHBIS
cTaHUuK. JIoKHUMHBIE HACOCHBIE CTAHLMH, UX HA3HAYEHHE U COCTAB.
Hcnonb3oBaHHe KOMIUIEKTHO-OMOUYHOTO METOAA AJs COOpYKEHMS
00OBEKTOB OOYCTPONCTRA MPOMBICIIOB

["azoBble MECTOPCKOCHHUA

I'a30BBIE M Ta30KOHOSHCATHBIE MECTOPOKASHMA. XAPAKTePUCTHKA
nodbiBaeMoro rasa. Meroasl nodObiuu rasza. HasnaueHue U cOoCTaB
rasoBOro MPOMbICIIA.

HanmMeHOBAHHE AHCUHILIHHDbI

Geoecology of Oil and Gas Production

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUILJINHBI

Pasznennt Tembl
CospemeHHOE COCTOsIHHE H npodaeMbl OXpaHsbl
Beenenue. Hedrerazonsas . N "
. | reoskonoruueckoil  cpeabl.  B3aumopeilicTBue npeanpUATHI
OTPaC/b H OXPaHA OKPYKAKLLEH y o .
HedTerasoBoit oTpacnu ¢ okpyxkawowel cpenoil. Ponb

cpensl

Hed)Tel"aBOBOl"O KOMITJICKCA B 3dIPA3SHEHH H reQIOrHYeCKOH CpEAnL.

CoBpemeHHOe  cocTosHHE M | ['eodkoOrH4eckas XapakTepUCTHKAa OOBEKTOB HedpTerasoBoro
OXpaHa reos>kosioruueckoil | komrnnekca. MectopokaeHus HedTH u raza Poccun H ux
cpeabl re€03KOJOTHYECKOE COCTOSTHUE.
HcToyHuku u cOCTaB o

XapaKkTepucTHUKa MCTOUHHUKOB M COCTaB  3arpsa3HUTenei.
3arPASHAKIIMX — BELIECTB  HA o
- . | BosgelicTBue  3arpA3HAOIUMX — BEIUECTB  HA  KOMIIOHEHT
0OBeKTAX HedTerazoBoi -

OKPYKAKOLIEH CPEabl H YeNIOBEKa.
OTpaciu
Metoapl OLEHKU 3arpsi3sHeHHs
reOJIOTHYECK O cpeas! | HopmaTusHbIe 1 pacueTHble MeTOABL. CpaBHEHHE PE3YJIbTATOB.
BPEIHBIMH BELIECTBAMH

.. | IIpuponcoxpaHHble MeTOObl M TEXHONOMMH B He(Terazopoii

OxpaHa re03KOJIOTHIECKOH

cpedbl OT BO3AEHCTBUS OOBEKTOB
HedTerasopoii oTpacau

oTpacnu. MeponpHaTHs Mo OXpaHe KOMIIOHEHTOB OKpY>KatoLluei
cpensl. Metoabpl M MeponpusTHs. CHHXKAKOIHE HEraTHBHBIE
MOCNEACTBHS TEXHOTEHHOIQ 3arpsA3HEHHS.

DKOJOTHUECKUH  MOHHTOPHHI
HejTerazoBoi oTpacau

CTpykTypa U 00BEKTbI KOHTPONIS B CUCTEME MMPOU3BOACTBEHHOTO
9KOJIOTMUECKOr0o MOHUTOpPHHra. HazeMHBII U aspoKOoCMHUYeCKuit
MOHHTOPHHT. [Mpumepsr MOHHTOPHHIa Ha 00BEKTAX
He(hTerasoBoil QTPacIu.

HanmMeHoBaHHe AHCUHNJIHHbBI

DKOHOMHKA U MEHEIKMEHT Hed)'rera30130ro MPOHU3BOICTBA

Oobém aucnunaunbl, 3E/ak 4.

3/108

COJEPKAHHE THCIIUIITHHBI

Pa3znensl

Tembi

OcHoBBI 3KOHOMHKH
He(bTeFaSOBOI'O Mpou3BCIOCTRBA

TonnuBHO-5HEpreTUYeckHil KOMIIEKC Poccuu: coBpeMeHHoe
COCTOAHHE U mMepcrneKTHBbl. OCHOBHONM M OOOPOTHBIM KanmuTam
npeanpuatusa. Ilepconan u onnara Tpyaa. DopMmupoBaHue
H3JepKeK NPOH3BOACTBA HedTerazoBoro komiuiekca. Llena wu
ueHooOpaszoBaHHe Ha MPeanpUATHH

DKOHOMHKAa W OpraHu3alus
He(TerasoBOroe nNpoH3BOACTBA

[Ipudpie ¥ peHTadenbHOCTH MpeanpuatHa. <PUHAHCOBbIE
OTHOLIEHWs:T B HedTerazoBoMm npoussoncrse. Hanorn u
HAJIOro0010KeH e peanpuaTHii. THHOBaLMOHHAS eITeNBHOCTS
NpennpUATHA U OLEHKa €€ 3KOHOMHYecKol 3¢¢deKTUBHOCTH.
[IpoH3BOACTBEHHEBIN MpPOLECC W OCHOBBI €r0 OpPraHU3alMH BO
BpeMeHH M mnpocTpaHcTBe.  (OCOOEHHOCTH — OpraHH3aLUH
MPOH3BOACTBA HA NPeANpHATHAX OTPaciau. OCHOBHbIE TONIOKEHHS]




TeopuH MeHeIxkMeHTa. CHCTeMa MeHeIKMeHTa Ha MPeanpUATHIX
HeTIHOH U ra30BO MPOMBILLIEHHOCTH

HanmMeHOBAHHE AHCUHILIHHDbI

HMHocTpaHHbIH s3bIK B MPOGhECCHOHANBHON NeATENbHOCTH

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHHE JUCHUILIHHBI

Paspnensl

Tempbl

Pasznen 1. Dtuker. JlenoBoe
oDLIeHHE.

Tema 1.1. PasrosopHbie kmume. 3HakoMCTBO. [IpuBercTBHE.
IMpencraBnenue.  Konrtaktel.  IlosaopabneHue,  NOXeJaHHe.
ITpowanue. (702cH0E HOOICHCatee.

Tema 1.2. B oduce. ITuceMo: menopoe, yacTHoe, oduLManbHOE.
Caoxcnoe donoasenie.

3. CooblieHne  JHYHBIX
YCTHOW/MIUCbMEHHON  ¢QopMe. 3amofHeHHEe aHKeThI.
CPAGHEHUA NPUIAAMETLHBIX i HAPCHUIL.

Tema 1.3 AHKeTa. IOaHHBIX B

Cmenent

Paznen 2. IlpodeccuonanbHas
cpena odLeHHs.

Tema 2.1. Hudopmauus. Kpatkoe coodmeHue o coObITHAX
/HamepeHusx.  OnucaHue  y4eOHOrQ  /MPOU3BOACTBEHHOIQ
npouecca. [Ipudamounoe cpasHerua ¢ CoI30M as if.

Tema 2.2, OchoBbl penosoil mnepenucku. CoollueHHe Ha
aBToOTBeTHHKE. TenedoHHbIH PasroBop. JNEKTPOHHOE MHCBMO.
IIpuoamounoe cpaenerus ¢ corwsom as though.

Pasgen 3. OCHOBHEIE THIIbI
Hay4YHBIX TEKCTOB.

Tema 3.1, OcHOBHble TMOHATHA TEOPUM TeKcTa. THIBI TEKCTa:
MHKPOTEKCT, MAKPOTEKCT, MUCbMEHHBIN/Y CTHBIH TEKCT.

Tema 3.2. CTpyKTypHas H KOMMYHHKATHBHAs LEIOCTHOCTb TEKCTA.
OpraHu3aus TEKCTA B COOTBETCTBHH ¢ KOMMY HUKATHBHOH LIEJIBIO
BbICKa3blBaHHA.

Paznen 4. Ilepesoa kak cpeacTso
OCYLLUECTBIIEHHS
npodeccHOHANTBHOI
NesTeNILHOCTH.

Tema 4.1. Knaccudukauus nepeBomos.

AIeKBaTHOCTb W SKBHUBalEHTHOCTb MepeBona, (pakTopbl U MyTH
JOCTHXKEHHS  aJeKBAaTHOCTH  nepeBoaa.  (OCHOBHBIE  BHIBI
MEePEBOAUECKHUX COOTBETCTBHH.

Tema 4.2. IlepeBomyeckue TpaHcdopMauud. Jlekcudeckue H
rpamMmatuyeckue. ' paMMaTUdecKue U CTUITHCTUYECKHE TPYIHOCTH
H HX NPEOJOJNIeHHE NTPH MEePEBOe TEKCTOB, OTHOCALINXCS K ¢hepe
OCHOBHOI MPotheCCHOHAIbHOH AESTeTbHOCTH.

Pasnmen 5. OcHoBbI nMepeBona B
TeXHH4eckol cepe ¢ yueTom
OTPACNEBOH CIIELHATH3ALHH.

Tema 5.1 TexHuka nepesoga. CTHIUCTHUECKHE OCOOSHHOCTH
nepeBoja TEKCTOB HAYUHO-TEXHUUECKOH TeMaTUKU. KoMneHcauus
notepb npu nepesone. KonrekcryanbHpie 3ameHbl. CIOBapHOE H
KOHTEKCTHOE 3HAHEHHE CIIOBA.

HanmMeHoBaHHe AHCUHNJIHHDI

Pycckuit A3k (Kak HHOCTpaHHLBIN) B podeccuoHanbHoi
OEATEBHOCTH

Qobém aucnunaunbl, 3E/ak 4.
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COJAEPKAHHUE JUCHUILIHHBI

Pazaensl

TeMbl

Pycckuii  s3bIk  Kak
OBNaneHHs npodeccHei.

CpeacTBOC

[IpecTukHble U BocTpeOoBaHHbIE MPOPECCHH HHKEHEpHO-
TexHH4eckoH cdepnl (npoduus). IIpodeccuoHanbHblll nOpTpeT
crenranucTa. KauecTBa, ¢BOHCTBA, CNOCOOHOCTH. 3HAKOMCTBO ¢
TeKCTaMH U3 MPpoQeCcCHOHANBHBIX JKYPHAOB H CaiiTOB, TEKCTaMH-
uH(pOpMaLUAMH KaapOBbIX areHTCTB. OdopmneHue
aproduorpadHu H pe3rOMe. A3bIKOBBIE CpencTBa




CaMOMNpPE3CHTAUHH. Ponepoii codecenoBaHHe

yCTpOHCTBE Ha padoTy.

YPOK: npH

Yrenue npoecCHOHANTBHO
OPHEHTHPOBAHHBIX TEKCTOB

UreHne ayTeHTHYHBIX TEKCTOB HA NPOECCHOHANBHBIE TEMbI C
UCMOJIB30BAHHEM  PasJH4YHBIX  CTpaTeruii  (U3ydaroluee,
npocMoTpoBoe,  HHGopMaTHBHOE).  CTPYKTYPHO-CMBICTOBOM
aHaJIM3 TEKCTOB MO CMELHaNbHOCTH, BbIASNEHHE KIIOUEBbIX CIIOB,
MHPOPMATHBHOIO  LIEHTPA, OCHOBHOH M  JONOIHUTENbHOMH
unpopmauuu. Ilonarue o kommpeccun TekcTa. Dopmynisl
pa3BepTbIBAHUA U CXKaTHg  TEKCTOBOIO  MaTepHana.
TpaHncopMaLnss TeKCTOB MO CHEUHANBHOCTH: OCMBICIEHHE,
nepepadboTKa COAEP:KaHHsA, U3JIOKEHHE OCHOBHOH MHDOpPMALIHHU.
[ToaroToBka ¢OOOLIEHHH IS POEKTA NIQ TEME.

ITpodeccroHanbHbIiA IOUAJIOT:
KOMMYHHUKAaTHBHbBIE  CTpaTeruH,
pequbIe TAKTHKH H IOBCICHHE B

Urenue M ayaupopaHHe auanoros-Oecel / MHTEPBBIO IO
CHELHaJbHOCTH ¢ LEeNb0  aJ€KBaTHOCTM  NOHHMAaHHs
npoecCHOHANBHC 3HAYMMOH HMH(OpMauMH H POPMHPOBAHHA

nenoBoil  Oecene,  CTPYKTypa| A3BIKOBOTO aNnapaTa AUHAJOrH4YeCKoH peun. KOMMyHHKaTHBHBIC
JeNoBOro Juajora CpeacTBa OOCTHXKEHHS Ueneilt mnpodecCHOHANBHOTO AMANOra:
o0OMeH NpUBETCTBUAMH, BBEACHHE B TeMy IHANOra, U3NOKeHHE
CBOEro MHEHMs O TeMe. BOnpock! kK yHacTHUKY AMANOra, 3anpoc
€ro MHEHHA. 3aBeplueHne npodeccHoHanpHoro auanora. Ponesas
Urpa: yyacTHe B JHallore Ha OOHY M3 MpodecCHOHANBHBIX TEM.
CoctasneHue aenoBblX | OCHOBHBIE TNPU3HAKM M TUNMYHBIE $3BIKOBbIE CpeOCTBa
JOKYMEHTOB B| OpHLHANBHO-AEN0BOr0 TeKCTa. DYHKUHOHAIBHBIE H CTPYKTYPHO-
Npo¢peCCHOHANBHOH SI3BIKOBBIE OCOOEHHOCTH NOKYMEHTOB. OnpeneneHne 10KYMEHTA.
JEeATENBHOCTH. JKanpbl | Knaccudukalus 1oKyMeHTOB 10 MPOUCXOKACSHHUIO, HA3HAUEHHIO,

NMHUCbMEHHOH AEOBOH peuu

oopmnenuto. [Tonsatue pexkpusuta. OCHOBHbIE PEKBU3UTBI U HX
othopmieHHE.

Peuesoii 3THKET B
npogecCHOHaNbHOM
JeATENbHOCTH

Conep:kaHue NOHATHS «peveBOl 3THKET». OCHOBHBIE CTAHAAPTHI
5THKETa HeNOBOro uenoBeka. CTaHIApTHl STHKETa OENOBOrO
yesioBeKa M TAKTHKH pearupoBaHHs TNMPU YHaCTHH B IOENOBBIX
Oecenax, neperosopax. OcoOeHHOCTH [ENOBOr0 TENePOHHOrO
pasroBopa, CTaHmapTHbIE pedeBble GopMynbl Ponesoii ypok:
Pasrosop no TenedoHy Ha npodeCCHOHATBHYIO TEMY.

HanmeHOBAHHE AHCUHILIHHDbI

[Monuronorus

Q0bém qucnuUNIuHLL, 3E/ak u.
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COJEPKAHHUE TUCHOUILTIHBI

Pasnensl

Tembi

Pazgen Ne 1 ITonutuyeckue
HHCTHTYThI, IPOLIECCHI,
OTHOLIEHHA

Nuaueun kak cyObekT nonuTtuku (YemoBek M BlacTb, Mpapa
YeJIOBEeKA, MOJHTHYECKOe yuacTHe). [TonuTH4ecKHe 3JHThI U
munepsl (CyWHOCTb, CTPYKTypa M (PYHKUUM MOTUTHUECKOI
autbl. POpMHUPOBAHUE M Pa3BHUTHE 3MUTUCTCKUX TMOIXOIOB.
[Tonurnueckoe nuaepcre). COLMANBHBIE TPYIIBI KaK CYOBEKTBI
nonutukd  (CucTeMa  COLHANbHOIO  MPEeICTaBHTENbCTBA.
CaMoopraHM3auuy TPYMIbl  Kak TMOJUTHYECKOTO CyObeKTa.
JIMHAMHKA COLMATIbHOH CTPYKTYPbI B COBPEMEHHOM MHpE).

Pazgen Ne 2 IHCTUTYTHI
rocyaapcTBa, rocyJapcTBeHHas
BIIACTD

['ocyaapcTBO Kak nonutuyueckii HHCTUTYT (IIpupona U cywHOCTE
rocygapctea. BHyTpeHHee ycTpoiicTBO rocyaapcrea. [umebl
COBPEMEHHBIX rocynapeTs. [IpaBosoe rocynapero. CoLHaIbHOE
rocynapcteo. [ ocynapcTBo «BceobLuero OnaroCOCTOSHUA» ).




OOfuecTBeHHO-NONUTHYECKHE MHCTUTYTHI (CyLIHOCTh, (OPMBI,
BuAbl. OCHOBHBIE (QYHKUHH  OOIIECTBEHHO-TIOIHTHYECKHX
MHCTHTYTOB). [TonuTuHueckue mnapTHM Kak OOINECTBEHHO-
nonuTHYeckHe HHCTUTYTHl (CYIIHOCTH MOMMTHYECKHX MapTHI.
OcCHOBHBIE ~ THNBI  MOJMMTHYECKHX  mapTtuil.  DyHKUHH
NoNMHTHYeCKHX naptuil. Tunbl napTuiiHbeX cucteM). I'pynmel
HHTEpECOB  Kak  OOLUECTBEHHO-MONUTHYECKHE  HHCTUTYTHI
(ITouatua rpynna uHTEpeCOB. THMONQrHUsi TPYII HHTEPECOB.
MecTo H ponb Ipynn HHTEPECOB B MOMUTHYECKHX MPOLECCax.
@yHKUMU Tpynn HHTepecoB). OOLIECTBEHHbIE ABHKEHHA Kak
ODIIECTBEHHO-NIOIIUTHYECKHE UHCTHUTYTHI (CymnocTh
0OIIEeCTBEHHBIX ABMKEHHH. Tunbl QOLUECTBEHHBIX MBHXKEHHII.
@DyHKUUK obuecTBeHHBIX ABWKeHHUI). ['paskaaHckoe ollecTBo:
nonuTHYeckue  uMmHkauuu  (CyUIHOCTB  TPaskOaHCKOIQ
obmectBa. OCHOBHBIE NPUHLMIBI TPAKOAHCKOTO OOLIECTBA.
['paxkmaHckoe o0wWecTBo W rocyaapctBo.  «[ nobanbHoe»
rPAKIAHCKOE OOLIECTBO).

Pasnen Ne 3 TTonuruyeckue
HIE0JIOrUH, IOJIUTUYECKAsS
KyJbTYpa

[TonurHueckoe  CO3HAHME M TOJHTHYECKAs  MOALQJIOTHS
(TITonutHyeckoe CO3HaHKE: CYLIHOCTb, YPOBHH, BUObl CTPYKTypa
M (PYHKLHMH MOJIHTHYECKOro co3HaHHs. CyLIHOCTb H (QyHKUHH
MONUTHYECKOH HAeoNOruH. (JCHOBHBIE HAEONOTHYEKHE TEUSHHS B
coBpemeHHOM Mupe). [Tonutnueckas ncuxonorusa (CymwHOCTs U
OCOOEHHOCTH  MOJMTHUECKOH ncuxonoruu. CTpykTypa H
$byHKUMH  nonuTHHecko  neuxonorud.  ITonuthueckoe
nosegeHue) [lonutuueckas kynbtypa ([IoHATHE MONMUTUYECKOH
KyJbTypbl. Tumbl nOAHTHHECKOH KynbTypel. Ilonuru4veckas
counanuszauus). Ilonutnueckas xoMmyHHkauus (CymHOCTb H
OCOOEHOCTH TMONUTHYECKOH KOMMYHHKAaUHM B COBPEMEHHOM
mMupe. MaccoBble NOMUTHYECKHE KOMMYHUKaLHH. OOIECTBHHOE
MHEHHE).

HanMeHOBaHHe AHCLUHNJIHHBI

Couuonorus

O0bém aucuunaneebl, 3E/ak u.
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COJEP)KAHHE TUCHUITJIHHBI

Pazaennt TeMbl
Pasgen 1. BeeneHue B IIpeanochiMKH  BO3HHUKHOBEHHMS  COLIMOJIOTMH Kak  HayKH.
COLIHOJIOTHIO Hayunbiii cratyc coumonoruu. COLHMOIOrHS B CHCTEME

COLHMAIBHBIX M T'YMAHUTAPHbIX  HaykK.  XapaKTepHbIE
OCOOEHHOCTH  COLHMONOTHHM  Kak  HaykH. OcoOeHHOCTH
COLIMOJIOrMYECKOro MOAX0Aa B U3YUEHHH COLIMANbHBIX ABJEHUI.
YpoBHu aHanusa B COUMONOrHH. OCHOBHBIE  METOXBI
COLHOJIOTHUYECKOrO HCCISAOBAHMS.

Pasnen 2. OcHOBHBIE
COCTaBJAKILUE OBIECTRA

CywHocTs  KyJbTypbl. DyHKuMH  KyasTypbl.  KyneTypHOE
MHoOTrooOpasue. OCHOBHBIE KOMTIOHEHTBI KYJIBTY PBI.
CoumnanbHas cTpyktypa. CouManbHble HHCTUTYTBL [loHsTHE
obmecrBa. IlpusHaku oOwmectea. CounanpHBIH CTATYC U
couuanbHeie pond. Knaccupukauus obmects. CouuanbHas
cTpykTypa. CouuanbHble HHCTUTYThL. [loHsTHe oluecTBa.
ITpusHaku obwecTBa. COUMANBHBIN CTATYC U COLUANBHBIE POJH.
Knaccudpurauus obwects. Ilonarue coumanuszauuu. Teopuu




pa3BuTus nuuHocTH (3. @peiina, XK. [Imaxe, JI. Kondepra, dx.
Muna, 3. DpHKCOH). ATEHTHl coUHanu3auud. MeXxaHH3MbI
counanuszauud. TpyaHoctH couuanuszauud. Couuanuszauus H
AHU3Hb. I'pynnbel U opraHuzauud. TeopHH MEXJIHYHOCTHOrO
BauMogericteuad (Xomane, Muzn, [apdunkens, [odman,
@peiin). [TepuuHble U BTOpUYHBIE Ipynnbl. CTPYKTYypa TPy,
Junamuka rpynn. I'pynner u opranusauuu. Bropoxpatuu.
Henocratku OpraHH3al Uil JIeBHAHTHOCTS. [TonsiTue
JepuaHTHOCTH. CywHocTh aepuauud. CoLMONOrHYEcKoe U
ncuxosoruueckoe oObsAcHeHHe. Teopus aHoMuH. Teopus
cturMarusauuu. Tunsl AeBuauuu. JleBHaLMs Kak MPOLECC
passutisa. HopMbl npaBusia u HOpMbl oxkuiaHus. CouHasbHbIN
KOHTPOJIb. CouunanbHas cTpatuduKauus. CyuHocTh
cTpatudukaunu. KactoBad W knaccopas cucreMa. @yHKUUH
COLHAJIBHON cTPaTHROUKALIHH.

HanMeHoOBAHHE JHCLHIJIHHbI

KynbTtyposorus

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE THCITUILTHHBI

Paspensl

Tembi

Tunonorus KyJaeTyp.
Kyabtyposnoruueckue
koHUenuuu 19-20 BB
CoBpeMeHHbIE OOX0ObI K
THUIOJIOTHH KYJIBTYP

Hcropudeckas TUNONOTUA

PopMaLHOHHASA TUITONOTHUA

[nBUIH3AMOHHAS THITOJIOT U (Teopus KYJbTYPHO-
ueropudeckux tunes H A Janunesckoro, Kyaetyponoruueckas
xoHuenuusa O. Inenrnepa)

Jluneitnas tunonorus kynetyp K. Acnepca

CoBpeMeHHbIE MOAXOABI K THIOJOTHH (AHTPOMNONIOrHYECKHE
KOHLIEMLHH KYJIbTYpbl, THIIONOrHS M. MakirosHa)

Teopus kynsTypHO- «Poccust 1 EBpona». KoHUeNUHsA «JIOKANbHBIX LIMBHIM3ALH.
neTopuyeckux tunos H.A. Mrnes oaHONMHEHHOCTH W CTaaWalbHOH MOCIEeN0BaTENbHOCTH
HaHUIEBCKOrO HCTOPHYECKOTO Pa3BUTUSA KYIbTYpPhI

Kyabtyponoruieckas CoOTHOLIEHHE MOHATHH «KYJbTYpa» U «UMBUIM3ALHA». «3aKaT

koHuenuus O Illnenrnepa

Esponsry O Illnenrnepa.

JIMHEHHAs THIONOTHS KYJIBTYP
K. Icnepca

[ToHsATHe «oceBoro BpeMeHM». Yemoek M olLIecTBO Mepuona
«0CeBoro BpeMeHM». [IpHHLUMI YHHUBEPCANTBHOrO JHHEHHOro
pasBuTus Hetopuu. Cxema ucropuu K Acnepca

AHTPOMOJIOTHYECKHE TEOPUU
KYJIbTYpPBI.
[TcuxoananuTH4eckas
KOHLIENLUUA KyIbTyphl 3. @peiina

DYHKLUHOHAIN3M - MOHHMAHHE KYJBTYPBl KaK COBOKYIHOCTH
OTBETOB Ha OCHOBHbIE MOTPEOHOCTH YeNOBeKa

CuMBONHYECKHE TEOPUM -  H3yUYe€HHEe  KYJIbTYpbl  Kak
COBOKYITHOCTH CHMBOJIOB M 3HAaKOB. [ICHXOaHamUTH4ECKas
KOHLEMLHA - TOHUCK OCHOBAaHMH KynbTypel B riyOHHaX

YeJIOBEUeCKOr0 CO3HaHHA U MCUXUKHU. [IcuxoaHanus U KyJbTypa.
OTtkpbiTHe Haen Oecco3HaTeNbHOro. TpaKkTOBKa «KYNBTYpbD» U
«yenoBekay . 3 Opern.

KynpTypa kak COBOKYHOCTb
CHMBOJIOB H 3HAaKOB

Cemuoruka KynbTypbl. [IOHATHS BTOpPHYHAs CEMHOTHHECKAs
cuctema, Mud, koHHotauus (P. bapT)

Xya0KeCcTBeHHas KynbTypa.
"IIpoekT MogepHa" 1 aBaHrapa

KyneTypa MozepHa: couranbHas MOOHIBHOCTb, CEKYNApH3aLus,
HHTCHCHBHAsA 3KOHOMHKA, HHILHBHILyaHHSaLlHH. I/Il]eﬁHbIe
Hpe.[IHOCleIKH BO3HHKHOBEHHA Ky.HbT'ypr MOHepHa
(BO3HUKHOBEHHE Hay4yHOro MHPOBO33PEHHS, MNPOTECTAHTH3M,
NPOCBELIEHHE KaK 310Xa BOSHUKHOBEHHS «IyONUYHOMR chephbi»).




[ToctMonepHu3M u Oy oyLiee
KYJIbTY bl

HcToku H CYWHOCTE MNOCTMOAOCPHHU3MA. Ot MOIOCpHHU3MaA K
NMOCTMCOCPHHU3MY B HCKYCCTBC MaHHdJeCT MECTAMOIOCPHHU3MA

HaumeHOBAHHE JHCUHIIJIHHDbI

JenoBas 3THKaA

O0bém aHcuHnaunbl, 3E/ak u.
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COJEP/KAHUE TUCHHUITJINHBI

Pasaenn

Tembl

3Ha4eHHe NPodHECCHOHANBHOM
3THKH B COBpeMeHHOM
olwecTse.

INpodeccHoHanbHass 3THKA B CHCTEME 3THYECKOTO 3HAHMA.
Baxxnelume 3anaquu npodeccHoHanbHOH 3THKH. BospactaHue
3HAUUMOCTH MPOPECCHOHANBHOM 3THKH B PA3MHUHBIX 00NacTsIX
JeATENbHOCTH YEIOBEKA.

DTHKA U KYJIBTYpa OOIIEHHS.
DTHKA OEMOBOr0 OOLIEHHS.

INoHATHE U CYIHOCTb KyNbTyphl 001eHHs. KynbTypa peuesoro
odeHus. [TloHATHE H CTPYKTYypa HPAaBCTBEHHOH KYJIBTYPBL
Jtuka genoporo obwenusa. CnyskedHbIi 3THKeT. [ToHATHE ITHKH
nenosoro odumeHud. PopMbl STHKU AeNOBOro o0LIeHUs. ITHKET
B MIPAKTHKE ASJOBbIX QTHOUISHHIH.

KopnopatuBnas KynsTypa.

Kopnopauuu 1 kopnopatuBHas 3THkA. [IpUHLMNBI H NPH3HAKH
KOPMOPAaTUBHOM KynbTyphl. OCO0EHHOCTH AeNOBOro OOLUEHHS B
MHOT'OHALIMOHAJIbHBIX KOPMOpaLusX.

BsaumooTtHoueHus Ha padore. | Ilpuunnel BO3HHKHOBEHHS KOHGJIHKTOB. Tunonorus
KonpuukTs! 1 cnocods! Hx koHpnukToB.  CTaguum M CTPYKTypa  MEXKJIHYHOCTHBIX
pa3pelleHHs. koH(pukTOB. [IpaBuna NoBeaeHUs B YCIOBHUAX KOHQIHKTA.

Poccuiickas nenosas KynbTypa: | OCHOBHBIE TEHIEGHUMH Pa3BUTHA  POCCHICKOH  memoBoii

HCTOPHA H COBPEMEHHOE
COCTOJHHE.

KyJbTYpbl. XapakTep B3aHMQOTHOLIEHHI NpeAnpHHHUMATeNnel H
BiacTH. Koneke npennpuHUMaTeIbCKO 1eATEeIbHOCTH.

ITHKA OU3HECA.

ITousTue npeanpuHUMaTeNbCTRA U uenu
MpeanpUHUMATENbCKOIl OeATeNbHOCTH. ITHKa OH3Heca U ee
MPEIMET.

OcobeHHOCTH HALIMOHAJIBHBIX
CTHUJIEHT BEOeHHA NEPETOBOPOB.

[eperoBopsl — BaKHEHIIAsh 4YacTh IENOBOrO  OOLUEHMS.
OcoOeHHOCTH HAUMOHAIBHBIX CTHIIEH BeAeHHUS MePeroBOpoB.

HanMeHOBAHHE JHCLUHILJIHHbI

IIcuxonorus

Q0bém qucnUNIUHLL, 3E/ak u.
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COJAEPKAHUE THCITUILTHHBI

Pazaensl

Tembl

BeeaeHue B NCHXONOTHIO

[IpenctaBneHHe O NCUXONOTHH Kak Hayke. JTambl pa3BUTHA
ncuxonoruy. Mcropuyeckoe n3MeHeHUe npeiMeTa NCUXONOTUH.
[TpenctaBnenus o ayue s punocoduu Jdpesneii ['pennu. Bonpoc
O B3aMMOOTHOLUEHHAX Ayl U Tend. Ilcuxonorus kak Hayka o
CO3HAHWH. BblneneHue NCHXONOTUH B CAMOCTOSTENbHYIO HayKy
CoBpeMeHHOE onpeleeHle NCUXONOTHH Kak HayKH O MCHXHKE.
OTKpBITBIH KPH3HC NCHXOJOTHH H BO3HHKHOBEHHE HOBBIX IIKOM H
HANIPABIIEHHH TCHXOJOIMH. 3aKpBITBIA KPH3HC TNCHXOJOIHH.
CoBpeMeHHOE COCTOsIHHE NCUX0Noruu B Poccun u Mupe.
JKutefickue, XyIOKeCTBEHHble M Hay4Hble ICUXOJIOTHYECKHE
3HaHHA. MecTo ncuxonoruu B CHcTeMe Hayk. Hanpasnenus
HAYYHBIX MCHXONOTMYECKUX  3HAHMH: aKaIeMHYECKas,
NpHUKJIagHasA M MpakTHyeckass ncuxonorud. OCHOBHbIE MeTOIbl
coBpeMeHHO# ncuxonorud. OTpaciy NCUXONOTHH U UX 3aJa4u.
Beayuue ncuxXonorH4e€CKue MKObl.




IIcuxosorus OesaTeNbHOCTH H
NMOo3HaHHA

[Icuxonoruyeckui aHau3 OeATeNbHOCTH JTUYHOCTH.
[To3HaBaTenbHbIE NpPOLECCHI. Odfwas XapaKkTepPUCTHKA
MO3HABATENIBHOH ASATENbHOCTH.

OwmyeHns — neppH4Has GOpPMa OTPAXKEHHS NEHCTBHTEIbHOCTH.
[Tonatue, ¢yHKuWH, cBoiicTBa owymeHud. Knaccudukauuu
BUOOB OLIyWeEeHHUH. DPU3HONOrUA BO3HHKHOBEHHUS OLUYLUEHUH:
MOHATHE CEHCOPHBIX CHCTEM H aHAJIH3ATOPA, MPOBOISALIME MyTH,
MEepPBHYHBIEC 30HBI. 3aKOHBI OIyLUeHHs. (OHTOreHe3 OLIYLIeHHIH.
BocnpusTtue: mnoHATHe, (YHKUHH, cBoiicTBa. @u3Monorus
BO3HHUKHOBEHHS. Knaccugukauun  BHIOB BOCTIPUATUS.
Tunonorus. OHTOreHes BOCIPHITHSL.

MbimneHHe kak spicIas GOpMa MNO3HABATENBHON AEATENBHOCTH.
Onepauuy MBICTUTENBHOH OesTeNbHOCTH. POPMBI MBILLTEHUS
(noHsTHE, CyKIeHHe, yMo3aKmoueHe). denyKuus 0 HHIYKLHSA B
MbILUIeHHH. TBOpHeckoe MbiuuieHHe. HTennexT. Peus: noxsaTHe,
(bYHKUHH, CBOICTBA.

IIcuxosaorus THYHOCTH

JIMdHOCTb, ee CTPYKTypa M HampaBleHHoCTb. Ilcuxuyeckue
cBoiictBa nuuHocTH. IloHATHE © crmoco0HOCTAX. 3amaTku |
cnocodbHoCTH. BpokneHHOe U MpUOOpPETeHHOe B CIOCOOHOCTIX.
CnocodHOCT M A€ATeNBbHOCTb. MOTHBALMOHHBIE MMPOLECCHL.
[TonatHe MoTHBa W MoTHBauuH. IIOMMMOTHBHPOBAHHOCTD
nesitenbHOCTU. CABUT MOTHBaA Ha Uenb. [ToHsTue Bonu. Bonesas
perynauus  noBeneHus.  CTPyKTypa  BONEBOH  peryJisiiHu
neaTensHOCTH. BoneBoe nelicTsue. 3HAa4Y€HHE BOJNH B JKH3HH
uenoBeka. BoneBele  KauecTBa JNIHYHOCTH  (CHNa  BOIH,
HacTOMYMBOCTb, BBIIEPKKA, pELIMTENBHOCTb, YBEPEHHOCTD,
OTBETCTBEHHOCTD, 0OA3aTEIbHOCTb, HHHUMATHBHOCTD M T.IL).
@yHkunH  BOJAM  (CTHMYJHPYIOLUAS,  PeryJupyrRlas |
TOPMO35LLAsA).

MeTHYHOCTHBIE OTHOLISHUA U
obLeHue

[Tcuxonorusa rpynn. IloHsATHe o© rpynme, BHObI TPYMIL
JuHaMuueckue Tmpouecehl B Manol  rpynne.  DeHOMeHBI
TPy MMOBOTO AaBJISHHS U IPYNNOBOH CIIOUEHHOCTH. JINaepeTBo U
pykoBoacTeo B rpynne. CTunu nugepctsa. [TonokeHHe THYHOCTH
B rpynne. CouuoMerpusa. [IcHxonorudeckas COBMECTHMOCT.
[Mcuxonorua OGompiuux rpynmn. [leuxonorus odumenus. Pons
ODLIEHHs B CTAHOBIEHHH JTHYHOCTH. Bunsl u pyHkumn od1meHus.
CtpykTtypa oOweHus. KOMMYHUKaTHUBHBII acrnekT oO0LUeHus.
BepbanbHas H HeBepOanbHas KOMMYHUKaLu4,
KOMMY HUKATHUBHbIE Dapbepbl. MeKIUYHOCTHBIE OTHOLISHMUS.

[Ncuxonorus [Tpouecc npodeccuoHanbHOrO camoonpeneneHus. CaMoaHaH3

npodeccHOHANBHOI coOCTBeHHBIX  crmocoOHOCTelH,  COOTBETCTBUE  BHIOpaHHOI

OEeATEIbHOCTH CIELMaJbHOCTH! CaMOIO3HaHHe, CaMOOLEHUBaHHe H
CaAMOPA3BHTHE.

HanmenHoBaHHe AHCUHNJIHHBI  [[legaroruka

O0béM Jucuunanuel, 3E/ak.u.  [2/72

bHIOCOPCKOro 3HAHUSA.

COJAEPKAHUE TUCHHUIIJIHTHBI

Paszaenn Tembi
[Tenaroruka Kkak odaacTb [leny u 3amauu kypea «[lemaroruxa». BoO3HHKHOBeHHE H
r'yYMaHHUTapHOTO, pa3BUTHE TMeJarorukd kak Haykd. OObeKT M npeomMer
AHTPOMNOJOrHYECKOTO, nejaroruky.  3azadd M (PYHKUUM MeJarorHyeckof Hayku.

Cucrema nenarorudeckux Hayk. CBsi3b MeNAarorukH ¢ APYTrHMH




HayKaMH. Kareropuanbﬂblﬁ annapar nc¢agarorukuy.

[legaroruyeckue UCClIeOOBaHHE

CpaBHUTeJIbHBIH aHalW3 MeJaroruv4eckoll HayKH U MPakTHKH.
[Menaroruveckass Hayka M TMPAaKTHKA KAK €JHHAs CHCTEMA.
MeTOIlOHOl"H'-{eCKHe QCHOBBI NEAATOIHYCCKOrQ HCCIICIOBAHUS.

Pa3puTHE, BOCIIHTAHHUE H
CcOLHallM3alHA JHYHOCTH

O6U.[eHay‘lele noaxoabl K BOCIHTAHHK H 06pa3013aHm0.
BocnuTaHue Kak oOlecTBeHHOE SBJIeHHE U KaK Meaaroruyeckuii

npouecc. BocnuTaHue Kak MPOLECC LENeHANpPaBIEHHOrO
Pa3sBUTHA JIHHHOCTH. BocnutaHue KaK COLUHAIIbHO
OpPraHU30BaHHBI  NpoUecc  MHTErpalud  YeloBEeUeCKUX

ueHHocTel. BocnuTaTenbHas CHCTEMA WKOMbI.

CuctemMbl 0Opa3oBaHHs B
Poccuu H 3a pybeskom

Cucrema oOpaszopanuss B P®. JIokyMeHTEBI, Ompeneisrouue
CO3MaHHE H JeATENBHOCTh CUCTEMBI 00paszoBaHus B PD. 273 -
@3 «O06 obpasosanun B Poccuiickoli @enepaunu». YpOBHH
oOpazopaHusa. Tunbl y4eQHBIX 3aBedeHMi, HMX Ha3HaUYeHHe,
CoZepIKaHHe OE€ATENbHOCTH. OcHOBHBIE TeHASHLHH
COBEPIUEHCTBOBAHHSA HALMOHANBHBIX CHCTeM 00pas3oBaHUs 3a
pyOesxkoM. PedopMbl Bbicwero o0pa3oBaHUS B KOHTEKCTE
BonoHckoro mnpouecca. OCHOBHbIE TEHOEHUMM T'yYMaHU3aLHH
oOpa3oBaHus B COBpeMeHHOM Mupe. MHKIK3us B 00pa3oBaHHH.

[Tenaror: npodeccus u
THYHOCTb

[Menarorudeckas npodeccuss U €€ poib B COBPEMEHHOM
oOLiecTBe. [TpodeccroHanbHBIE KayecTra negarora.
[TpodeccroHanbHOE pa3BUTHE H CAMOBOCIIUTAHHE Mearora.

HanMeHoOBAHHE IHCLHIJIHHbI

['eomexaHuka nnacra A8 PpeIIEHHs
pa3paboTKU MeCTOPOKIEHUH HeQTH U rasa

MPHKJAOHBIX  3ada4

O0bém aucuunaunbl, 3E/ak u.
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COJEPKAHHUE TUCHUILTNHBI

Pasnensl

Tempbl

Beenenune. OCHOBHBIE OOBEKTHI
M3YYEHHA MW 33a0a4H  TOPHOH
reOMEXaHUKU He(TAHBIX
IJ1aCTOB U ra30BLIX 3alie/Kei.

['eomexaHHKa Kak pasnen ropHoi HaykH. OCHOBHBIE MOHATHUSA U
onpeaeneHus. [IpakTH4eckash 3HAYHMOCTR 3a0a4, PELIAEMbIX
reoMexaHukoit HeQTAHBIX MIACTOB U ra3soBbIX 3anexei. Maccus
rOpHbIX nopod. [ opHo-reoMexaHUuecKHe MpoLecchl U ABIEHHUS.
3ana4l reOMeXaHUKH He(TAHBIX TUIACTOB M ra30BbIX 3anexel u
METOIHYECKHE OCOOEHHOCTH UX PELUEHHS.

CBolicTBa, 3aKOHOMEPHOCTH H
OcODEHHOCTH CTPOEHHUA MaccHBa
FOPHBIX MOPOA Kak (PU3HUECKOH
Cpenbl

Ofwas cucreMaTuka ropHbix mnopox. Ilerporpaduueckue
OCOOEHHOCTH M (PU3MUECKHEe CBONHCTBA TOpPHBIX  MOPOA.
CTpyKTypHBIE HEOOHOPOAHOCTH MOPOAHBIX MACCHBOB. CBOINCTBA
MOPOA B MACCHBE.

DH3UKO-MEXaHHYEeCKHE H
(UNBTPaLHOHHO-€MKOCTHbIE
CBOHCTBA MOPHBIX NOPOI

OOfuye ceeeHUs 0 MeXaHH3Me 1eQOpMHUPOBAHUS U pa3pylleHHs
ropublx rnopod. Oco0eHHOCTH MHHEPaNbHOIO  CTPOEHHS.
BayTpenHee noje HanpsbkeHuil. Mexanuueckue CBOICTBA
rOpHOH nopoasl U 0dpasua ropHoi nopoasl. [TonHele qHarpaMMel
neopmuposanus. JedopMaluOHHBIE H MPOYHOCTHBIE CBOHCTBA
rOpHbIX nopod. MoayJib YIIpyrocTH.

CTpyKTypHO — MEXaHHYECKHe
OCOOEHHOCTH MAacCHBA TOPHBIX
nopon

[TpupoaHble W TEXHOr€HHBIE  CTPYKTYPHOQ-MEXaHHYECKHE
OCOOEHHOCTH MAacCHBa TOPHBIX MOpoA. MeTommka H3ydeHHs
reOMeTPUYECKUX XapaKTePUCTUK CTPYKTYPHBIX ocnadleHuid.
['pauueckoe nzodpaskeHue CTPYKTYpHbIX ocnabneHuit. MeTonsl

nabopaTOpPHOrQ  HM3y4eHHsT  MEXAHHYECKHX  XapaKTePHUCTHK
CTPYKTYPHBIX ocnabneHuii. Hzyuenue MeXaHHUYECKHX
XapakTepUCTHK  CTPYKTYPHBIX OCNadNeHHl B  HATYPHBIX

YCJOBHAX. HpOl‘HO?;I/IpOBaHHe TPCIIHHOBATOCTH MACCHBOB.




EctecTBeHHOE rnoJe
Hanpﬂme}mﬁ MaCCHBa TIOPHBIX

O0ure cBeneHUs o CTPOCHHHU 36MJII’I_1 CTPOCHHH H TCKTOHHYCCKHUX
OBHKEHUAX 3e€MHOMH KOpBbI. HaHpﬂ)KeHHOC COCTOAHHE BerHeFI

nopon YACTH 3eMHOH KOpbl. [ paBUTALMOHHAS H TEKTOHHYECKas
COCTABJIAKILIHE.

HedopmauuoHHble  mpouecchl, | [IpMuMHbl  BO3HUKHOBEHHMA  AeQOPMALUMOHHEIX  MPOLECCOB.

oOycnopnenHble  paspadotkoil | [IpobneMsel, cCBA3aHHblE C OCEOAHHUAMH TOPHBIX MAacCHBOB IpPH

MECTOPOXKAECHHH He(pTH U rasa

paspadoTtke nedTH u rasza. I[lpumepel nedopmaumii 3eMHOH
MOBEPXHOCTH, CBA3aHHBIX ¢ paspaboTKON MEeCTOPOXKIASHUH
yresogopoaos. CyluecTByIOIIHEe aHATHTUYECKHE M UHCIIeHHBbIE
MOOEeNM JJA pacueTa OCEJAHUH 3eMHOH MOBEPXHOCTH MNpH
pa3padoTke MeCTOpOXKAeHHIl yriesonoponoB. OneiT NporHosa
QCEIAHHH MOBEPXHOCTH.

MOHHUTOPUHT reoMeXaHHYeCKHX
M TeOJUHAMHUYECKHX MPOLECCOB
l'IpH CKBa*KHMHHBIX METOaax
paspadoTKH MEeCTOPOKICHHUH

OcHoBHble TpeQOBaHUS K MOHHMTOPHHTY IedopMalHOHHBIX
npoLeccoB NpH pa3padoTke MeCcTOpOKIeHHH YrieBogoponroB.
Paspadorka NPOEKTa MapKLIEHIEPCKO-Te0Ae3HUECKOTO
MOHHTOpPHHra. Ilpumepbr MOHMTOpPHHra  Ae(OpMaLlHOHHBIX
NPOLIECCOB MPH pa3padoTke MeCTOPOKIEHHUI YIIIeBOAOPOAOB.

OCHOBBI CTPOMTENBCTBA CHCTEM TPAHCHNOPTa M XPAHEHHS
HanmeHoBaHHE JHCLIMIIJIHHBI
YIJIEBOAOPOAOE
O0bém aucuunauubl, 3E/ak.u. | 4/144
COJEP/KAHHUE TUCHHUILJINHBI
Pa3aenbl TeMbl
Konctpykuus, CBapKa | Tpydsr ana  nomsoaHelx  TpyOonposoncs.  KopposuoHHO-
YCTOHYHBOCTh MOPCKHX | YCTAJIOCTHAs MPQUHOCTh MOPCKHX TPyOONPOBOIOB
TpyOONpoBOOOB 3awuTta TpyOOMpOBOOOB OT KOppo3uH. TennousonsiunoHHas
3allMTa MOPCKHUX TpyOompoBonoB. bannmacTupopka MOABOAHBIX
TpyO. Pacyer ycroiiuusocTH TpyOONpoBoaa NpH BO3AEHCTBHH
BOJJH B TEUEHHH B MENKOBOAHOH 30He Mopsa. Pacuer
ycToHdyuBoCcTH TpyOomnposoaa B rayOOKOBOAHON W mpuboiiHof
30HaxX Mopsl
[Tpoxnanka mopekux | Knaceuuxanus cnocodos npokiaaki MOPCKHX TPy OONpOBOIOB.
TPyOOIPOBOIOB Cyna nans npoknaaky Tpy0onposoa0s
CrpourenscTro TpyOOnposoaa B NeOoBbIX yenoBuaX. [TonsoaHas
cBapka TpyOonpoBoaoB
[Tepemeluenue

TPyOOYKIAA0YHOIO CyaHa Mnoj
JeHCTBHEM BHELUHEH Harpys3ku

Bopropble konebanus TC Ha BonHe. [IpononbHas kauka TC
DKCMEPHMEHTAJIbHBIE UCCIEN0BAaHHA KOnebaHu

Pacuer npoyHocTH | HopMupoBaHue pacuerop TpydomposomoB. Pacuer croska
TpyOONnpoBOIOB Tpydomnposona
Hopmuposanue pacueros TpyOONpOBOAOB B OCJIOXKHEHHBIX
YCJIOBHAX
Hcnbitanne u  skennyatauus | Mcnerranus — TpyOompoBoooB.  JKCIlyaTauMs M PEMOHT
TpyOOMPOBOIOB TPYyOONPOBOACE

HanmMeHOBAHHE AHCUHILIHHDbI

(OCHOBHBIE MPOLECCHI H aNNAapaThl HedTerasonepepadoTku

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUILJINHBI

Pasnennr

Tembi

MaccoobmeHHbIe
(andy3uoHHBIS) MpoLEecCh

OCHOBHBIE TOHATHS H 3aKOHBI MaccoobmeHa. PaBHOBeCHbIE
cucteMbl.  HcmapeHue W KOHOeHcauuss. Pexktuduxauus.
A3eoTponHasi U SKCTpaKTHBHas pekTHdHkauus. AdcopOuus H




gecopOuus. OCHOBHBIE THMBI H pacyeT peKTUPHKALHOHHBIX H
abcopOUMOHHBIX KONOHH. AgcopOuug. DxcTpakuus. Cylika

IM'inpoMexaHH4eCKHe NPOLECChI

XapakTepucTuka ~ AHMCIepCHBIX  cucreM.  (OTCTaMBaHHE.
QunsTposanue. lleHTpobexHoe ocakaeHHe U LEHTPOOeKHOe
bunbTpoBaHHe.  DneKTpHueckoe — ocaxaeHHe. PasneneHue

rasoBbIX AHWCIMEPCHBIX cHcTeM. l[lepeMelinBaHME KHUIKOCTEH.
["HaOpOaHAMHKA CIIOSI 3€PHUCTBIX MATEPHANIOB

MexaHH4YeCKHE NPOLECCHI

H3menbueHne TBepaplx MarepHanoB.  Knaccudukauus
JO03HPOBaHHUE TBEPABIX MATEPHUATIOB

Tennoseie MpoLeCChbl

TpySuatble neuu. TennooOMeHHBIe aNnapaThl

ITpouecchl xXUMHUECKOH
nepepadoTkH HEDTAHOTO ChIPbsI

OCHOBHBIE 3aKOHOMEPHOCTH He(PTEXHMHUECKHX IPOLECCOB.
PeakIHOHHBIE ANNapaTsl

HanmMeHoBaHHe AN CUHNJIHHDBI

(CHOBBI J€JOBOro OOLIEHHS U A3bIKOBAs KOMMYHHKa W1

O0bém aueuunanmbl, 3E/ak 4.
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COJEPKAHHE THCIIUIITHHBI

Pasnensi Tembl
Obwas xapaktepuctuka | O0weHue, ero ¢yHKUMM MU OCHOBHble BuUAbl. OcobeHHOCTH
IeNoBOre O0LUeHHsA genoBoro  obweHus. Buasl  gemoBoro  olUIeHHA MO

CONIepPKATENbHOH HAMPABIEHHOCTH. THIIONOrHS BUAOB AEJOBOrO
OOIIEHHA MO LeNH OOIIEHHS.

A3bIKOBBIS CpeacTea
KOMMYHHKalHH. Peuepoii sTuKET

DTUKeTHBIH CTAaTyC YUYaCTHHUKOB AeNOBOro odueHus. Peueroii
5TUKeT. Tbl- U Brl-o0wenue. OOpalueHre B OeNOBOM OOLUSHHH.
PeueBrle ¢GOpMyJBl MPUBETCTBHS, NPEACTABJIEHHS, NPOCHORL,
COIVIACHS, BO3ZPAXKEHHs, OTKA3a, 3aBEPLISHHUS PA3rOBOpa.

HepepOanbHble
AeNoBOro o0LIeHUA

cpeacTea

KuHecHyeckre cpencTa: nosa, KeCTUKYIALMA, B3MNO, ybOKa.
Takecuyeckue  CpencTBa.  PYKOMOMKATHSA,  IMOXJIOMbIBAHUS,
nouenyu. IIpokcemMHueckHe CpeAcTBa: OUCTAHLMS — MEXIy
YYaCTHHKAMH KOMMYHHKALIMH, MO3HUNH OOLIAKIINXCA CTOPOH 32
CTOJIOM. 3BYKOBHBIE CPEICTBA YCTHOM pedu: THKLMS, HHTOHALIUS,
TeMII, TEMOp, I'POMKOCTb.

VMeHue ciywartb Kak ycaoBde | Ctunu  caywanus. Tunmel chnywanud. Ilpuembl akTHBHOTO
3¢ dpexkTuBHOro aenosoro | cnymwanusa. Ilpasuna sddextusHoro cnymanus. Omudky,
oOLIeHHS MELIAMIIHE YCBIIATE M MOHATh COOSCeTHHKA.

INcuxonorudeckue ocHOBBHI | [Icuxonoruueckuit THN mMapTHépa B JeNoBOM  OOLIGHHH.

aenosoro oduleHua. KoHTakT ¢
CODECETHHKOM. BocnpusaTue
napTHéEpa

[TcuxoreomeTpuyeckas THUIMOJOT U, YcTaHoBneHHE
MCHXOMOTHYECKOrO  KOHTakTa ¢ codecegHukoM. CTpareruu
MEKJTHYHOCTHOIQ B3aUMOIEHCTBHS: IOMHHHPOBAHHE,
MaHHUMYJIALHKS, CONMEPHHYECTBO, MAapPTHEPCTBO, COAPYSKECTBO.

[IpobneMa MaHUMNYMAUMM B JENOBOM OOIIEHMH W €€
HPABCTBEHHBIE ACTIEKThL
OcobenHocTH  BOCHpHATHA — MapTHEpPA MO OOILEHHKO

[IpyopuTeTHBIE KaHaNbl BOCHPUATHA W TUI MOAANBHOCTH
naprepa. OCHOBHblE MEXaHU3Mbl BOCMPHUATHA M THIHYHBIE
HUCKAXKEHHSA NPEACTABIIEHHH O NapTHEPE.

YdexxaeHHe B JeIOBOM OOLLIEHHH
IIy6auyHOe BEICTYIUIEHHE

Jlorn4eckne oCHOBBI yOexaaromel peu. P PEeKTHBHbIE TPHEMBI
yOexxaeHuA: palHOHAaNbHBIE W TICUXONOTHYECKHE apryMEHTEI.
[IpoGneMa STUHMHOCTH HCIMONB30BAHHUS MCUXONOTMYECKHX YIOBOK
B XOO€ IOHCKYCCHH, nonemMukH, crnopa. OCHOBHBIE CIOCOOBI
aprymeHTauuu. MexaHusmMel BO3AEHCTBHS B NPOLIECCE IENOBOTO
oflweHus: MOAYMHEHHe, B3aUMHbIH OOMEH, CcolHalbHOE
I0Ka3aTeJbCTBO, ONaropacnonokeHHe.




OcHoBBI opaTopckoro HckycctBa. CTPYKTypa BBICTYIUIEHHS.
[IcUXONOruyecKHe, pPUTOPUYECKHE W S3BIKOBblE  MPUEMbI
YCTAHOBIIEHHSI M MTOAASPKAHUS KOHTAKTA ¢ Ay AMTOPHE.

@opMBbl OEJIOBOTO ODIEHHS

Yernoe penosoe oOmeHue. OCoOEHHOCTH COOECENOBAHHA KaK
BUIA KaapoBoit nenopoii Oecenbl. TpeQoBaHUS K COMCKATENO U
TUMOBOIl MepeyeHb BONPOCOB. [IPHHLMNBI YCMEIHOro BeAeHHA
nejoBoi ecenbl H ¢nocoObl NOBBILIEHUS €€ 3 (PEKTHBHOCTH B
HHTepecax couckarend. OmWHOKM B KOMMYHHKALMH, KOTOpbIE
MOTYT MOMELIaTh COUCKATENIO.

OOfwas xapakTepucTika neperosopos. CTpaTerMu M TaKTHKH
BEJICHHsl NIEPErOBOPOB, HPABCTBEHHbIH aceKT ux bidopa. Buabl
pewenuii. IIpodeccHonanbHas OTBETCTBEHHOCTD 3a HUCIOJIHEHHE
OOCTUrHYTBIX JOTOBOpPEHHOCTEH,

OcHoBHble TpeQOBaHMA, TNpelbsABAAeMble K TelnedpOHHOMY
pasroBOpy, €ro CTpyKTypa. PeueBple ¢GOpMysibl BEKJIHBOIO
3aBEPLISHHS 3aTAHYBLIErOCs TENEPOHHOIO PasroBopa.

[TnceMeHHOe Aenosoe odweHue [denopasd nepenucka. ITHUECKUE
HOPMBI 1€JI0BOI nepenucku. Buabl aenossix nucem. CTpykTypa
nejoBoro nucema. OdopmiaeHue nenoBore nuebMa. SI3bIKOBBIE
knuue. Jenosas nepenucka o HHTEPHeTY.

Hrorosbiii kouTpoas. Ilpoeepka

CryneHdeckasds KkoH{epeHUHs (BBICTYMIEHHUA CTYAEHTOB I10

yMeHHﬁ H HABBIKOB, | NPEANOXKECHHBIM TEMaM H HX OGC}/}KILCHHC)_
MOJYYEHHBIX B Pe3ysbTaTe | 3a4€THas KOHTPONIbHas padoTa.
00yUYEHHUs

HanMeHoBaHHE NHCIHILIHHBI

KynbTypa HayuHOH H O€I0BOIH peun

Qobém aucnunaunbl, 3E/ak 4.
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COJEPKAHHE THCIIUIITHHBI

Paznennl Tembl
Conepxanue OCHOBHBIX | OnpeneneHre W comep:KaHHe TOHATHI «S3bIK», «OOLUEHHEY,
noHATHH  kypca  «KyneTypa | «s3bIKOBasi CHCTeMa», «A3BIKOBOH  YPOBeHb», «SA3BIKOBAs
HAYYHOH H EJIOBOH PEeUH» €IUHHLIA», «A3bIKOBBIE CPEACTBa», «JIHTEPATYPHBIH SA3BIKY,
«s3bIkoBasAs  (MUTepaTypHas) HOpMa», «peub»,  «pedenas
(KOMMyHHUKAaTHBHas)  CHTyaUMs»,  «pPeueBOil  CTepeoTUI»,

«pe4eBas KyJbTypa (KyJbTypa peqH)», «yHKUHOHANbHBIH CTUITb
peun», «cdepa OOLISHUSA», «HAYHHBIA CTHJIBY, «O(QULHAILHO-
OEJIOBOH CTHUIbY.

CnopooSpasoBaTeNbHble HOPMEI
COBPEMEHHOI0 PYCCKOro
JUTEPATYPHOTO A3BIKA B
Hay4HOH U OeNOBOH peuud

CrnoBooOpa3oBaTtenbHble MozenH CYLIECTBUTENBHBIX,
XapaKTePHBIE AJIsl HAYYHOrO U O(PHUHATBHO-IeI0BOI0 CTHIIEH.
CrnoBoobpasosaTenbHbBIC MOIENH PUIIAraTENbHBIX, XaPAKTEPHbIE
IJI HAy4HOTo U O(pHLUHMAaNbHO-IeIOBOrO CTHIEH.
CrnoBooOpa3oBaTenbHble MOAENH [VarolloB, XapakTepHble NS
HAYHYHOI'O H O(UIHATBHO-AEJIOBOIO CTHIIRH.

Jlexcuyeckue HOPMBbI
COBPEMEHHOI0 pyccKoro
JIUTEPATypPHOTO s3bIKa B

HAY4YHOH H IE€JIOBOH PEUH

To4yHOCTL COBOYNOTPEONEHHST B HAaydHOM M OQULHAIBHO-
IeJIOBOM TEKCTe.

Jlekcuueckast COU€TAEMOCTh H YMECTHOCTB CIOBOYMOTpedNeH s B
HAYYHOM H O(DHLIHATBHO-IEI0BOM TEKCTE.

[Tpobnema unTepdepeHLy Mpu BHIOOPE JEKCHIECKOH €IHHHIIBL
«JIoKHbIE APY3bsi» MEPEBOAUUKA.

CuHTakcHyecKue
COBPEMEHHOI0

HOPMBbI
PYCCKOro

OCHOBHbBIE CHHTaKCHMYECKME eIMHHUBI. CIIOBOCOYETAaHHE U
npeyokeHue. Tunel ¢cnoocoueTanuil. I'paMmaTuyeckas OCHOBA




JIUTEPATy PHOTO A3bIKa B
Hay4HOH U OeNOBOH peud

NpemIoKeHUs: NMoAneKallee U ckasyeMmoe. Ponb nopsaaka cios B
pycckoM mpennoskeHud. OCHOBHOH TNpPHHUMN TOCTPOEHHUA
NPEMIOKEHHA U TEKCTA. JaHHOE — HOBOE.

[Tpodaemb! ynpasneHHs B HM@HHBIX, TJIATQIBHBIX H MPEIIOKHBIX
CIIOBOCOYETAHUSX.

CuHTaKCHYECKHe HOPMBI NIPOCTOTO U CIOKHOTO NMPEAJIOKEHHS.

@QyHKLHOHANBHbIE CTHJIH,
MOACTHIIH peun, KQHPBI.
OcobeHHocTH Hay4HOTO H

O(bHLlHaIIbHO-JleJ'IOBOl‘O CTUIIEH

OnpenesneHne NOHATHS — «QYHKLUHMOHAIBHBIA CTHIIb  PEUH».
Cruneobpasyroume ¢dakropel.  Knaccubukauus ¢runeii B
COBPEMEHHOM pPYCCKOM JIMTEPATYPHOM $3bIK€, HX OCHOBHbIE
ocoOeHHOCTH. TTOHATHS «TOACTUIIBY, «KaHP» .

SA3bIKOBBIE OCOOEHHOCTH HAYYHOTO M OPULHMAIBHO-IEJOBOrO
cruneil. TunuvHble s3bIKOBBIE cpencTBa. [loacTunu M KaHPBI
Hay4Hol 1 opHLHANbHO-I1eN0BOI peyn.

XapakTepucTuka TekcTa Kak | OmpeneneHue TOHATHS «TeKCT». [IpusHaku Tekcta. Tunbl

OCHOBHOH  €IHHHULUBI  DPEYH. | TEKCTOB.

OcoOeHHOCTH TEKCTOB HAYYHOTrO | THIBI TEKCTOB B HAYHHOM H O HLHANBHO-IEIOBOM CTHIISX PEYH.

1 OeJIOBOTO COOePKaHUA Bunbl gokasaTenbcTB. MeTombl JIOTHYECKOH — OpraHM3aluH
Hay4YHOTO TEKCTA.

Obwas xapakTepucTuka | Pasnuvue Mexay NepBUYMHBIMH W BTOPHYHBIMHM  JKaHpaMH

HAYYHOIO TEKCTa M SKAHPHI | HAY4HOro Tekcra. MYHKUHOHANBHBIE H CTPYKTYPHO-A3bIKOBBIE

MUCbMEHHOI Hay4YHOH peun 0COOEHHOCTH TJIaHa, KOHCTIIEKTa, pedepaTta, aHHOTALIHH.

XKanpsl nucbMeHHo! | OCHOBHBIE TMpPU3HAKM M THUMHYHbIE S3bIKOBBIE CpPEICTBa

O HLHATTBHO-AEJIOBOI pevH. | opuLHANBHO-AENOBOre  Tekcra. OnpeneneHHe  TOKYMEHTa.

CocraBneHue nenosbix | Knaccudukaius 10KyMEHTOB M0 MPOHCXOKISHHI), HA3HAYEHHIO,

IOKYMEHTOB opopmienuto. [Tonarue pekBusnta. OCHOBHbIE PEKBU3UTBHI U HX
opopmnenre. @yHKUMOHANbHblE H  CTPYKTYPHO-A3BIKOBBIE
OCOOEHHOCTH 3asiBNIEHHS, OOBACHUTENBHOH 3alHCKH, PE3KOME,
OOBSBJIEHHS, THCbMA-MO3APABIEHHSL.

PeueBoii >TukeT B JenoBoil | ComepskaHHe MOHATHS «pedeBoil STUKeT». OCHOBHbIE CTAHAAPTHI

chepe. Oco0eHHOCTH | peueBoro 5THKeTa (YCTHble W TMHCbMEHHBlE OOpalleHHs,

TeNePOHHOTO JENOBOTO | HAYalbHble  (pasbl  pasroBOpa,  BBIPAXKEHHA  NPOCHOBI,

pasroBopa OJaroaapHOCTH, H3BHHEHMS, NPOLIAHHS, COYYBCTBHS,
cofone3HOBaHHS W OTBETBI Ha HHX), a Takke ITHKeTa

opuLHanbHOro TeNed)oHHOro pasroBopa (CTaHIapTHbIE peyeBble
GhOpMYJIBI).

HanMeHOBAHHE IHCLHIJIHHDbI

TpchnopT H XpaHCHHUE CKUKCHHLBIX I'a30B

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUILJINHBI

Pasnensl

Tembi

O0wwue ceeneHuA

Knaccnd)nkaum CKHKCHHLBIX I'd30B

TpaHCIOPT CKHKEHHBIX TA30B

[TonroTOBKA K TPAHCTIOPTY CKUYKEHHBIX ra30B

XpaHeHHe CKHKCHHBIX T'a30B

Cniocodbl XpaHeHus CKMXKEHHBIX ra3os. [lapku eMkocTed ais
XPAHEHHS CKHUKEHHBIX Ta30B

TpeOoanua 0e30MacHOCTH NpHU
TpaHCIIOpTE u XpaHeHUH
CKHIKEHHBIX I'a30B

OO0wune mnpaBuaa NPOH3BOACTBEHHOH  0e30macHOCTH

06pal.uemm C C’KHXCHHBIMH rasaMu

npH

HanmMeHOBAHHE AHCUHILIHHDbI

TexHuka u npouecChbl nepepa6on<n OTX0O0B He(b'rera30130r0
MpOHU3BOOCTBA

Q0bém qucnUNIuHLL, 3E/ak u.
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COJEP/KAHHUE TUCHOUILJINHBI

Pazaensl

TeMbl

[TpaBoBbIE acmekThl NPOOIEMbI
OTXOJI0B

[Topsnok ycraHOBNeHUsT O0OBEMOB 0Opa30OBaHHA U JIHMHTOB Ha
pasMeleHHe OoTxOn0B. JIHIEH3HPOBaHHE NeATeJBHOCTH IO
ofpawenuo ¢ onacHbIMU oTxomamu. llopsmok onpeneneHus
KJ1acca OMacHOCTH OTXomoB. Kputepun BpenHOro BO3neHcTBHA,
IO KOTOPBIM ONPEOLIIETCA KJIACC OMMACHOCTH OTXOA0B.

TexHoMmOruu
OTXOJ0B

YTHIHA3ALUHH

Yrunusauua HedreoTxonos. Meroabl yTHIH3ALMH ra30BbIX
BbIOpOCOB.  YTHNM3aLUMAd  MOMYTHBIX  HE(TAHBIX  TA30B.
Yrunusauus gakeabHbIX ra30BbIX BEIOPOCOB.

[TepepadoTka 0TXONOB
HedTenepepadoTKH U
HepTeXUMHUH

TexHomornueckass CxemMa yTHIM3AUHH KHCIIBIX  T'yJPOHOB.
Hedranbie muampl, HX COCTaB. Y THUNH3ALUSA HEPTAHBIX LLIAMOB.
Cxama ckuraHusa He(pTAHBIX LINAMOB B ME€YH KUILILIETO CIOS.
YTunusauus oTpadOTaHHBIX MOTOPHBIX Macel M OM3eNbHBIX
TOIJIHB.

HanmMeHOBAHHE AHCUHILIHHDbI

Co3naHue NOA3eMHBIX €MKOCTelH H COOPYKEHHH B H30JIHPYHOLIHX
cpenax

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE TUCITHILIMHBI

Paspensl

Tembi

VenoBuA M BO3MOXKHOCTD
XpaHEHHs  YIJIEBOOOPOOOB B
MOI3€MHbBIX PE3EPBYapax

['opHO-reosoruvyeckie MW TEXHUYECKHE YCIOBHS COOpY KEHUS
MOO3EMHBIX TasoHedTexpaHUnull. MecTOpoKOeHHS KaMeHHOMH
COJIH, NTPHIOOHbIE ISl COOPYKEHHS NOA3ZEMHBIX PE3EPBYAPOB

[TIpoexTHpOBaHHE W YCTPOHCTBO  MOA3EMHBIX  XPaHHJIHIL
YyIJIeBOJOPOAOB B KaMeHHOH conu. YTunuszauus, cOpoc H

IMoaszemHbIe XPaHHIHLIA
.. | XpaHEHHE paccona, Moay4yaeMoro MpHu CTPOUTENbCTBE MOA3EMHBIX
YIVIEBOACPOIOE B KAMEHHOH -
O Pe3epByapoB B KAMEHHOH COJMH. XPaHEHHE TEeXHOJOTHYECKOro
3amaca paccosa s 3KCINIYaTalMH MOA3EMHBIX PE3EPBYApPOB B
KaMEHHOM coNH
Knaccugpukalusd mNOO3e€MHbIX XpaHWMHMLI M YCNOBMA  HX
Knaceudukanus NOJA3€MHBIX |TPUMEHEHHA.  TeXHONOrH4eCKOH  KOMILUIEKC  3KCIUIyaTaLHH
XPaHHJIHIL M  KOMIUIEKC HX |MOA3€MHBIX XPAHHJIHIL B KAMEHHOH conH. Pacuer MUHHMAanbHOrO

SKCIIYaTallH B KaMeHHO# coJn

MPOTHBOJABJICHHA W MAKCHMAJIBHOTO MpPOJIETa Bpra60TKI‘I-
€MKOCTH B KAMEHHOM CONU

HanMeHoBAHHE OIHCLHMIJIHHDbI

Paspaborka u He(PTAHBIX M Ta30BBIX

MECTOPOKICHHH

IKCIUTY ATALHs

O0bém aucuunaunbl, 3E/ak u.
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COJEPKAHHUE TUCHHUILJINHBI

Paspensl

Tembi

MCcTOUHHKH MNIAacTOBOH 3HEPTHH.
PesxxuMbl pa3paloTky He(pTAHBIX
MeCTOpPOKISHUIN

OCHOBHbIE TEXHOIIOTHHECKHE MOKA3aTENH pa3padoTku. Ynpyruii
peKUM. Y paBHEHHUS NbE30MPOBOIHOCTH U €r0 pelleHus
YIpyroBooOHANOPHBIN pexKUM. TeXHOIOrHueCckHue pacueThl
Pesxum pacTBOpeHHOro rasza. Meroouku pacuera nokasaTenei
pa3padoTKH

CucteMsl pa3padoTKH.

Knaccugukaums

Cragun ¥ o0bekTHl pa3padoTKH HeTAHBIX MeCTOpOkIEHHH.
PaszpaGoTka He(TAHBIX MECTOPOXKAECHHUI TMpH 3aBOIHEHHH.
Mozaenn HePTAHBIX MAACTOB H (UIBTPALIHOHHBIX MOTOKOB.
PacueTbl mNpH HEMOPLIHEBOM BBITECHEHHH HedTH BOROIL
CucteMbl  BHYTPUKOHTYpHOro  3apogHeHus.  OcoleHHOCTH




pa3padoTkd  BOOOHePTAHBIX 30H. OCHOBHbBIE  (GaAKTOPHI,

BJIHAKOLIHE HA 3d)d)eKTHBHOCTb 34aBOIHCHHA

[TpumeneHue CKBaXXHH | [ OpU3OHTANIBHBIE CKBAXHHBI (OOKOBBIE FOPH3OHTANIBHBIE OTBOBI

CIIO3KHOTC Npodus U3  yxke  npoOypeHHbIX  CkBaxuH).  ['OpH3OHTaNBHBIE,
MHOro3a0oliHble 1 MHOTOCTBOJIbHBIE CKBaKMHBL. PacueT nedUToB
CKBAKHH

Dusuko-xuMHueckne acnexTsl | [Ipodnema anresun HedTu noponoii-komiekTopoM. MexaHu3Mbl

MEXAHH3Ma He(PTeU3BICUEHHS NPEOJONeHHS aare3ul W METOABl HX HCMOJb30BAaHHS NpPH
pa3padoTke HedTaHbBIX MecTopokmeHuit (I[IAB, Temno,
PacTBOPHUTEH U Ip.)

Knaccudukauus METOAOB | [HApOAHHAMHYECKHE  METOABl  yBEJIHYEHHs  He(TeoTAauu.

yBeJHUYEHHs HePTeOTaauH

XuMHUecKHe MeToAbl ysenu4deHus Hedreornauu. [IpumeHeHue
otopouku [TAB. OntuManbHeiif 0bdbeM oTopouku. [IpuMeHeHHS
rasop A yBenuueHHs HedTeoTAauu mnnacTos. Boxorazomoe
posaeiicteue. [Ipumenenue pacrBopurteneii. Ilpumenenue
MHLIEJJISIPHBIX PACTBOPOB /IS Y BEJIHYEHHS] HePTEOTAaHH MJIACTOB

TexHoNnoruu TEMJOBLX METOOOB

TennoBbie PacHCThI MO CTBONY CKBAXUHBI U Ha 3a00e CKBaKHHBI.

YBEJHYEHUs Hedreornauy, | 3agaua X A. JIopepbe, pacyeT TeMNEpaTypPHOro MO B acTe Npu
XAapaKTePUCTHKH W  YCJOBHA | 3akauke  TemnoHocutenas.  [{uknudeckoe — mapoTeniosoe
NPHMEHEHHs] Bo3neiicTeue. BHyTpunnacToBoe ropenue. CnocoObl CO3NaHUs
¢poHTa ropenus. Cyxoe, BlakHOe H CBEpPXBIAKHOE TOpeHHE.
TepMorasoBblit MeTox yBENHYEHUA HedTeoTHAUH.
Mukpoduonorudeckoe BO3AEHCTBHE Ha IUIACT ¢ LIEJIBK
yBeJIMYeHHs HedTeoTnauu
MonroToska CKBAKHH . Knaccnd)nkauusvl PEKHMOB pa3padoTku HeQTAHBIX
) MecTopokAeHUH. PU3HuecKHe TMpoLecchl, TNpOTEKallNe B
SKCITYATALIMH

npu3adOIHON 30HE CKBAXKUH B MEPUOI BCKPBITHS

OcBoeHNe CKBaKHH

Metoabr u ¢nocoOel  BbI3OBA NPHTOKA.  MCKyCCTBEHHOE
BO3IefiCTBHE Ha 3aekb HeTH U Mpu3adoiHYI0 30HY CKBAXKHH

rHI[pOTepMOIIHHaMI/I‘leCKI/Ie
HCCJICOOBAHHA CKBAKHH

Knaccnd)nkaum MeTOmoOB HccnemoBaHHs. (OCHOBBI TCOPHUH
nogneMa KHAKOCTH H3 CKBaKHH

Dkemtyataiys  (POHTAHHBIX
ra3JTUTHBIX CKBAKHH

H

(DOHTaHI/IpOBaHI/Ie H MECTO d)OHTaHHOI'O crocoba IKCNIIyaTaluH

DKCIUTyaTalus CKBaKUH
IUTAHFOBBIMH ~ HacoCaMH  H
MOTPY’KHBIMH  LIEHTPOOEKHBIMH

BKCHHyaTaL[Hﬂ CKBAaXHH LUTAHIOBBIMH HACOCAMH. 3KCHHY&T&HHH
CKBa)KMH TMOTPY’KHBIMM LEHTPOOEKHBIMH  3JIeKTPOHACOCAMH.
Hpyrue BUObl HACOCHOH 3KCITyaTaluu

3JIEKTPOHACOCAMH
PasnenbHas 3KCIyaTaLus . .
. . | Tekymuii M KanmUTambHBIH PEMOHT CKBaKHH. JIMKBHAaLs
1acTOB  OJHOHM  CKBa)KHHOM.
CKBaKHUH
PeMOHT CKBasKHH
DKCIUTyaTalHs ra3OBbIX .
Oco0eHHOCTH KOHCTPYKLHI Ma30BbIX CKBaKUH
CKBaKUH
CucteMsl npoMbicaoBoro cbopa -
Cuctembl npoMeICIOBOre <¢OOpa M MOATOTOBKM HedTH H
H MOATOTOBKH HedTH H

NPHUPOAHOTO rasa

MPpHUPOAHOIO rasa

HanmMeHOBAHHE AHCUHILIHHDbI

MauwuHel 1 o0opyaoBaHUe AN TPAHCIOPTHPOBKH U XpaHEHUS
He(TH U rasa

Q0bém quenuNIuHLL, 3E/ak u.

8/288

COJAEPKAHUE THUCITHILINHBI

Pazaensl

| TeMbl




Pasmen Nel. TpancnopT HedTH U

Tema 1.1. O0wue cBeneHUd O TPAHCMOPTE U HePTEMPOOYKTaXx.

HeTENpOOyKTOB JKenesnonoposkHbli TpaHcnopt. O0Las XapakTepUCTHKA.
Tema 1.2. BoaHell TPaHCTIOPT NEPEBO3HT HEPTh, HEPTEMPOIYKTHI
" COKHMIKEHHBI rasbl. ABTOMOOUIBHBIH TPAHCIIOPT.
TpyOonpoBooHbI TpaHCIOPT
Pasmen Ne2. T'unmpaBnuueckue | Tema 2.1. Tpacca Tpydonposona u ee npoduns. [ uapasnudeckui
pacueTsl MAarHCTPAJbHBIX | YKIIOH. [uapasnnueckuii pacyer TpyOONpPOBOIOB.
He(TenpoBOIOB OcHoBHbIe | XapakTepHUCTHKA TPyOONpoBoaa.
dakTopbl, BIMAKOLLLE Ha | Tema 2.2. CoBMeIIEeHHast XapaKTePUCTHKA HACOCHBIX CTAHUMH M
nepeKayky KHAKOCTel TpyOomnpoona. Pacyer CIoKHBIX TPyOONpOBOIOB
Pasnen Ne3. Apmatypa | Tema 3.1. Perynupyromas apmarypa. IIpenoxpanutenbHas
TpyOONpoBOIOB. Onoper! | apmatypa. IlpuBoasl ans  ynpaBieHHs  TpPyOONpOBOAHOMH
TpyOOMpOBOOOB apmatypoii. Pacuer TpySonpoBoaoB Ha MPOYHOCTb.
Tema 3.2, 3amuTa TpyOONpOBOIOB OT KOPPo3uH. PesepByaphbl 1ns
xpaHeHus Heptu u  Hedrenponyktos.  OOopynosaHHe
pe3epByapos
Pazgen Ne4, Pacuer | Tema 4.1. PesepByapel ¢ TMOCTOAHHON TOMIUMHON CTEHKH.
BePTHKANIbHBIX PesepByapbl ¢ nepeMeHHOH TONLUMHON CTEHKH

HHJIMHAPUYECKHX PE3EPBYaPOB

Paznen Ne5. Tpancnoprt raza

Tema S.1. Knaccudukauus U ¢COCTAaB  MNPHUPOOHBIX H
HCKYCCTBEHHBIX ra3zoB. KomMmnpeccopHble CTaHLHH ra3onpoBOAOB.
YnaneHue npumeceil u3 raza. Ogopusauus rasa

HanMeHoOBAHHE IHCLHIJIHHbI

TexHonornun  nepepadoTku  yriesogoponos.  [lpumeHeHue
HayKOEMKHX W BBICOKHX TEXHOJOTHIl MpH nepepaboTke HeDTH U
rasa

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE TUCITHITLIHHBI

Pasnennr

Tembi

Pazpgen Nel. Beenenue

Tema 1.1. 3amauu u copepkaHue Kypca. OCHOBHbIE TOHATUA
Tema 1.2, CocrogHHe H TeHASHUMH pPa3BHUTHSA MHPOBOI
HejTenepepadaTbIBaOLIEH u He(TeXUMHYECKOI
HpOMbl[[lHeHHOCTli

Tema 1.3. IlepcrekTHBBI MPOU3BOACTBA U MPHUMEHEHHS TOBapHBIX
npoayKTOB HedTenepepadoTKu

Paznen Ne2. TexHonorus
nepepadoTKH ra3oB

Tema 2.1 Knaccudukauus BHAOB TEXHOIOTHHECKOrO TOIUIHMBA,
$H3HKO-XHMHHECKHE OCHOBBI CO3JaHUs TEXHOJIOTHH
nepepalboTKH SKUOKOrO YINIEBOAOPOIHOTO CHIPBS U rasa.

Tema 2.2, CriocoObl MOATOTOBKU U OUHCTKH NMPHUPOIHBIX Ta30B.
Tema 2.3. Hoeble HanpasneHHs U TEXHOJOTHH NepepadoTKH razos,
TOBAPHbBIE NPOAYKTHI H3 ra3000pasHOro Chipbs

Pazgen Ne3. TexHonorus
MOArOTOBKH He(PTH U
rasOKOHAEHCATa K nepepadboTke

Tema 3.1. MeToabl UX MOATOTOBKH K MepepadoTke U pasaeNeHUIO
Tema 3.2. TexHonorug cemapalMOHHOI MOATOTOBKM HepTH H
ra30KOHAEHCATA.

Tema 3.3. O00pynoBaHHE CENAPALHOHHOIQ OTEJEHHS

Pasgen  Ned.
TpyOONpPOBOILI

IIpoMbicaoBbie

Tema 4.1. TexHonorus nepepadboTku HeQTH U ra3oKOHIEHCATa
Tema 4.2. AtMocdepHast neperoHka HeQTH U Tra30KOHASHCATOB
Tema 4.3. ATMochepHO-BaKyyMHAas TePEroHKa HeTH

Tema 4.4, TexHONOTHYECKHE OCHOBbI PA3IENEHHS H OYUUCTKH
OUCTHWIATOB U OCTaTKOB C MPUMEHEHUEM Pa3HBIX PeareHToB
Tema 4.5, HeacdanbTuzauus, nenapapuHusanus




Tema 4.6, HoBble HampaBleHHUS B TEXHONOTHH NepepaboTKH
HeTH, raza ¥ ra30KoHIeHcara

Paznen Nes. BropuyHas
nepepadboTka He(pTAHOrO CrIPBA

Tema 5.1. Tepmuueckue mnpouecchl nepepadOTKH HEPTAHOrO

ChIpbs
Tema 5.2, Karanutuueckue npouecchl nepepadoTku HedTAHOrO
ChIpbs

Tema 53, T'uapoxkaTanuTH4YECKHE TPOLECCH NEPepadOTKH

He(TIHOIO ChIPbS

HaumMmeHoBaHHEe NHCHNIHHBI

OcHOBBI pa3paldoTKU ra3oBbIX W Ma30KOHAECATHBIX
MECTOPOKACHHIA

Q0bém ancunmannel, 3E/ak 4.
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COJAEPKAHHUE JUCHUILITHHBI

Pazaesinbl Temnl
PasButie U cocTosiHue Hay4HbIX | KpaTkas ucTopust passutus rasoeoil npombiunenHoctu CCCP,
OCHOB  paspadoTkn  ra3oBbiX | PO u 3apydexHerx crpaH. Ponb OTeHECTBEHHBIX YYEHBIX B
MECTOPOXKIASHHII. OCHOBHOE | CO3MAHHH  HAyYHBIX OCHOB NPOSKTHPOBAHHS  Pa3spadOTKH
comeprkaHHe MPOeKTa | MECTOPOKIEHUH MPUPOTHOTO rasa.
paspaboTku ra3oBbIX u | McxonHble reoloro-npoMEICNIOBbIE JaHHbIE, HCTONb3yeMble TIPH
ra30KOHAEHCATHBIX npoekTupoBaHuu.  CTeNeHb  M3YYEHHOCTH W Pa3BeOKH
MECTOPOXKIASHHI. Obuue | MECTOPOXKAEHHS, BbISIBJICHHBIE U MTEPCIIEKTHBHBIE MPOAYKTHBHBI®

CBCICHHUA O MECTOPOKOCHHH.

MJI1aCcThbl. MHHepanomqecxnﬁ COCTaB M CBOICTBA KOJINTCKTOPOB.
Pe3y.l'lb’l‘a’l‘bl OHpO()OBaHHﬂ H UCCIICIOBaHH CKBaKHH.

CoctaBel W CBOICTBA rasa,
KOHAeHcaTa M HepTH (mpu
Hanuuuu otopouku). Ilnacrosoe
IJaBlieHHE U TeMIepaTypa U HX

H3MCHCHHE TIIC TOJIIHHE H
momagu 3AJICKH.
FanoreonomquKaﬂ

XapaKTEPHCTHKA H PEXKHM

3a0eskH. THIT MECTOPOKICHHSA.

Iuaporeonornueckas XapakTepHCTHKA U peskuM 3anexu. CocTas
H CBOICTBA TUIACTOBBIX BOA. [ paHHLIBI BOOOHOCHOTO OacceliHa.
ITonoxeHUsa ra3oBOOSHOTO, TrasoHe(TAHOro, BOZOHe(TIHOrO
(npu Hanuuuu He(pTAHOH OTOPOUKH) KOHTAKTOB. PasMmepnl H
HACBILIEHHOCTh (Pa3aMH MNEPEeXOOHBIX 30H M MX BJHSIHHE HA
3amacel raza 1 HeTH.

CocTaBbl U CBOICTBA rasa, KoHieHcaTa U HedTH (npU HaNTHIUU
OTOPOUKH) € VYKa3aHHEM COOepKaHHA  COMYTCTBYHOIIMX
komnonentos (H2S, reams, pryru wu ap.). I'pynnosoii u
thpaKIIMOHHBII COCTAaBbl KOHASHCATA.

MeTtonsl omnpeneneHus
HCXOOHBIX IAHHBIX C YUETOM
OCODEHHOCTEN MECTOPOXKIEHHS.
Metonst OIPENENeHHs]
TepMoOapHUecKUX MapaMeTpoB

MeTonbl MonyvyeHHS MCXOOHBIX OaHHBIX IS OLEHKH 3aMacoB
YIJIEBOOCPCOOB M MPOTHO3MPOBaHUS MOKaszareneli pa3paloTKH.
ObocHoBaHHE [aHHBIX © CBOHCTBaX rasa, HepTH M BOABL
OnpeneneHue THUIA 3an€Xu MO yriaesonopoaam. [IpuemneMocTs
MPUHATBIX METOIOB OMpedeNeHHs] HCXOOHBIX OaHHBIX C YUETOM

rasa B CKBakMHaX. | ocobeHHocTell MecTopokaeHus (, Z, ko3¢, Axoyns-ToMmcoHa,
HenonbzoBanue  pesyasbtatoB | Cp, A, ® u T.0.). HemoctaTtku METONOB A ONPENeNeHus 3THX
HCCIIENOBAHHMA CKBAKHH TIIPH | MAPAMETPOB, CBA3dHHbIE ¢ COCTABOM rasa M JHANA30HOM
MPOEKTHPOBaHUH  pa3paboTKH. | U3MEHEHUs JaBleHUs, MPU aHOMANbHBIX BbICOKHX JaBIeHUAX.
MeTonbl oAcYETA 3aMacoB rasa.

ObocHoBanKe H BoIOOp | ODOCHOBAHHE M BHIOOP TEXHONOTHUECKHX PEXHMMOB padoThl
TEXHOJIOTHYECKOTO peXHMA | IPOEKTHBIX CKBAXHH. KpUTEpHH TEXHOIOrHYECKHX PEXHMOB.
padoThbl BepTUKaNbHBIX | BnusHue nedopMauuu U paspyLieHHs Mpu3aboHHON 30HBI Mia-
CKBa’KHH. dasobble | cTa, oOpa3soBaHHA TmecuaHOH mnpoOkKM, TUOPATOB M KOHyca
NpeBpalIeHHA NPUPOAHBIX | MOJOLIBEHHOH BOJABI HA TEXHOQIOIMYECKHE pPeXHMbI padoOThI

YIJIEBOIOPOAHBIX CMECEH.

CKBAXKHH. TeXHOIOrHYECKHE PeXKHUMBI PadOThl CKBAXKHH MPH HX
MOAKJIKOUSHUH B o0 wuit KOJUTEKTOP. H3MeHeHHe
TEXHOJIOTHYECKOTO peKUMa CKBAaXKMH B TNpoLecce pa3paboTKH.
OcoOeHHOCTH 0OOCHOBAHUS TEXHOIOTHYECKOrO PEKHMA PAdQTHI




FOPU3OHTANbHBIX CKBaKMH C YYETOM H3MeHeHHs 3adoifHoro
JABJIEHHA MO AMHHE FOPU3OHTANIBHOTO CTBOJIA, €0 PACIIONOKEHUS
no TtoawuHe H no muowanu. HenmonHora BCKpbITHS Miacta
rOPH30HTAIBHBIMH CKBAKMHAMH. MHOroCTBOIBbHBIE
rOpHU30OHTaNIbHbIE CKBaKHHBI. O0BonHeHHe CKBaKHH,
CONEOTNOKEHUS W  MeToabl OopbObl € CONMEOTIOKEHUSAMHU.
@Da30BbIe NMPEBpallEHHs MPUPOMHBIX YINIEBOAOPOIHBIX CMeCEH.
PerporpanHbie ssneHus. JlaBieHHe Hawaja KOHNEHCAUHH H
MaKCHMaJIbHOM KOHAEHCALUU.

ITpubauxkeHHble METOIbI
pacyera OCHOBHBIX IOKa3aTeNel
pa3paboTKH. Onpenenexue
OCHOBHBIX nokasarenet
paspalboTku MECTOpOKAEHHI
IIPH Fa30BOM PEXKHME B IMEPHOIBI

[TpubnukeHHble MeTOIbI pacueTa OCHOBHBIX IOKasaTeneil
paspadorku. Mcnonp3opanue NOHATUS O “cpeaHeii” MpOeKTHOMH
ckBaxkiHe. QmnpeneneHue OCHOBHBIX MNOKazaTeneil pa3padoTku
MEeCTOPOKIOEHHIT MIPU ra30BOM peskUMeE B MepUOIbl HapacTatolei,
MOCTOAHHON U naparowielf 1o6bu raza. OG0CHOBaHHE BENHUHHBI
rOIOBOrO 0TOOPA H3 MECTOPOKASHHUS.

HapacTawIel, NOCTOSHHOH H

nagaroweii 1o0b4U rasa.

Onpenenenue OCHOBHBIX | OnpeneneHue OCHOBHBIX nokasarenei pazpaboTKH
NoKa3aTeneH pa3padoTKH | MECTOPOXKASHHH NMpPH YNIPYTOBOACHATIOPHOM PEXUME B MEPHObI
MECTOPOKASHHH NpH | HapacTawIel, MNOCTOAHHON U nagaluied a00bYH  rasa.
yTpYroBOACHANOPHOM pexkuMe B | OmpeneneHue KONMMYECTBA BTOPTuIeHCs B 3alekp BOABI MPH
NepHOIbI HapacTarolleli, | Kpyrooii U nonocoodpasHoil GpopMe 3anexu Unu ee GparMeHToB.
nocrosaHHOH W magawoweil | [IpubmikeHHble MeTOABI pacHéTa OCHOBHBIX IOKa3aTeneil

nOeOBIYH rasa.

pa3paboTKH Tra3oBBIX W Ta30KOHAEHCATHBIX MECTOPOMNKIAEHHII.
Cuctembl pa3paloTKH Ta3oBbIX U TrazoHePTAHBIX MeCTOpOKIe-
Huil. OnpeaeneHue OCHOBHBIX MOKasaTeneil pa3padoTKU ra30BbIX
MECTOPOXASHHH B MEpHON nagawlueil no0buH rasa. 'onoseie
OTOOPBI rasa H3 MECTOPOXKIEHHS U (HAKTOPBI, BIHAKLIHE HA
BeNUUMHY rogoporo otdopa. KoadduuneHt usBnedeHus rasa u
BIMAHHE MHTEHCUBHOCTH OTOOpa M THMAa CKBaKHH Ha €ro
BEJTHYHHY.

Koapduuuenrt skcrmnyarauun ckpaxud. KoadduuueHr peszepsa
CKBakMH. BNufHHE €eMKOCTHBIX W (UIBTPALUMOHHBIX CBOICTB
3aJIeKH Ha 3TH K03Q PULIHEHTHI.

ObocHosanue cpoka Beoga JAKC.

BexkpoiTie MIAaCcTOB,
pasMelleHHe CKBaKHH.
OGocHoBaHue KOHCTPYKLHH
CKBAXKHH, 0bOopynOBaHHE
CTBOJIOB KJIAMIAHAMH, MAKEPOM,
LIeHTPaTOPaMH. OcHOBHEbI®

MOJIOKEHHs MPOEKTa O CHCTEME
cbopa M NOATOTOBKM rasa ¢
YHETOM COCTaBa rasa,
reorpauyeckux u
METEOPOJIOTHYECKHX YCIIOBHIA.

IIpenHazHaueHUe  JOKMMHBIX ~ KOMIIPECCOPHBIX  CTAHLHI.
Pasmemwenne JIKC B emuHoii cHcTeMe rasocHaOkeHuss P@.
Texnonoruyeckue ycnosus padors! npombicnoselx JIKC. Buabr
KOMIIPECCOPOB, UCTIOJb3YeMBbIX st 000pPYAOBaHHSA
KOMIIPECCOPHBIX CTaHUUM. OcHOBHbIE TeXHHYeCKHe
XapaKTepUCTUKH Kommpeccopos. [IpenMyliecTBa U HeOOCTaTKU
npumeHsaeMbix komnpeccopos Ha JKC. OOocHoBaHHE Cpoka
BBOJA U MowHOcTH JIKC.




AHanus nokasaTtenei
pa3paloTKHu  MeCTOpOKIEHHI,
Kontpons  3a  paspaborkoii
3ANEKH.

AHanu3 rnokasateneit pa3padoTKH ra3oBbIX W ra30KOHIEHCATHBIX
MectopokaeHui. [lepeueHp mapamMeTpoB U TMOKasaTened,
noanexamux aHanusy. Llens nposenenus aHamusa paspadoTki.
Hcnonb3opaHHe pe3ynbTaTOB aHANH3a NokKasaTened paspadoTku
I KOPPEKTHUPOBaHUSA TMpPOEKTa WM COCTABIEHHS HOBOrO
npoekTa. AHaNU3 JAHHBIX 3KCIUTYATALHH CKBaKUH MO peKUMaM
HxX padoThl. AHAIH3 BEJIHYHH MJIACTOBBIX, 3a00HHBIX U YCThEBbIX
JaBJIEHHI, 1eOUTOB CKBaXHH, BBIXOAd KOHOEHCATA, BTOPIKEHHS
BOAbI B 3anexb, nonoxeHus [ BK, [HK u HBK, ypoBH4 Boabl B
MbE30METPUIECKUX CKBaKUHAaX, K03(QHULHEHTOB
(hHUNBTPALMOHHOIO CONPOTUBIIEHHS, BIMYHHBI BOBJIEYEHHBIX B
pa3paboTKy 3amacos Mo 0OBEKTAM U YHACTKAM 3aI€KH ¢ YUETOM
CpOKa HX BBOJA M YHCNa CKBaKHH Ha 3TUX ydacTKaX. AHalH3
CUCTeM MHTHOMPOBaHUS U pereHepaurd WHrHOUTOPOB, paloThl
CHCTEM MOArOTOBKH rasa Ha yctaHoskax (HTC, adcopOuuonnbie
uH aacopOunoHHbie). Q000IeHHe JTaHHBIX daHATH3a Pa3padoTKu
1 BblJaya peKOMeHAaUuui no ganbHel el pa3padoTke 3alesku.

HanMeHOBAHHE IHCLHIJIHHbI

NHdpopmaLueHHBIE TEXHOJIOIHH NPOEKTHPOBAHUS H
SKCIUYATALIMH HePTEra3oTpaHCIOPTHRIX OOBEKTOB

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUIIIHHBI

Paspensl

Tembi

[Tpo4HOCTHBIE pacueThl

CTAPT. IIporpamma i pacqera TpyOONpOBOAOB, MPOBEPKA HA
NPOYHOCTL M YCTOHUYMBOCTH TpyOOMPOBOIOB, MPOYHOCTHOMH
pacueT TpyOONPOBOIOB PasNUYHOrO Ha3HAYEHUS, HHIKEHEpHbIE
pAac4eThL.

CTAPT-Dxcnpecc. OnepaTuBHasi OLEHKA KOMIEHCHPYROIIEH
CHOCODHOCTH OTAENbHBIX YHACTKOB TPYOOMPOBOOHONH TpPacchl,
NpOBePKH WX TMPOYHOCTH W YCTOHYHMBOCTH, MpOBepKa Ha
MPOYHOCTb H YCTOHYHBOCTE TPYOONPOBOIOB.

Pecypc. Tlporpamma nansi pacuera OCTaTOYHOIO pecypca
TpyOONpOBOIOB, HHKEHEPHBIE pacueThl TpyOONpOBOaOB.
[TACCAT. IlporpamMma 1ns MPOUYHOCTHOIO pacueTa COCYIOB W
aImnapaToB, pacueT TPyOonpoBoa0s U 0O0PY IOBAHHS.
Ityuep-MK?3. IlporpamMa ans pacueéTra Ha NPOYHOCTH Y3IIOB
BPe3KH M ONpeleNeH’e J0MYCTHMBIX Harpy30K.

rHZ[paB.]'IHL{eCKHe H
TEINIOTHAPABJIHYECKHE PACHEThI

['ugpocucreMa. [ HOpaBnUYeCKHH W TeMIOHAPaBIUYECKUH
pacyeTsl, a TAKXKe BBIOOP AMAMETPOB TPYOONPOBOAHBIX CHCTEM
pa3J"[H‘lHOl"O HAa3HA4YCHHsA ¢ JOE€TAJbHBIM yquOM MECTHBIX
cornpotueieHult. [lpeaknanan

[IporpamMa 1nd pacueTa M BblOOpa MpedoXpaHUTENbHBIX
KIAMAHOB, OCYLUECTBIAETCS COBMECTHO € THAPABIHYECKHM
PACYETOM NOJABOASLLErO H OTBOAALLETC TPYOONPOBOIOE.
CTAPC. Ilporpamma onst pacyera TermnogpH3UUECKHX CBOHCTB U
(ha3oBOTO PaBHOBECHS BELIECTB MO UX COCTABY.

Simulis Thermodenamics

CoBpeMeHHas MPOrpaMMHast CUCTeMa pacueTa Termnogu3HIecKui
CBOMCTB M (ha30BbIX PABHOBECHH, PacCUMTBHIBAIOLUAA LIHPOKUIT
KpyT NpOIYKTOB Ha COBPeMEHHOH MeTOoaHUeCKOl ocHOBe. Spaix 4
Pumps. IlporpaMma ans aBTOMATH3aLMH PacHeTOoB U BbIOOpA
HACOCHOTO 0DOPY10BaHMUSL.




ABTOMaTH3aLHs
NPOEKTUPOBAHUA

H3onauus

[IporpamMa ans pacueTa U NPOEKTHPOBAHHE TEIIOBOI U30IALMH,
BBINTY CK MPOEKTHOH JOKYMEHTALHH.

CYBJ] TIPOEKT. Cucrema ynpasieHus napaMeTpamMH H
M3IeNHAMH MpPOeKTa Ha CTaOUHM MOHT&)KHOTO NMPOEKTHPOBAHMA,
BBIMYCK NMPOEKTHON JOKYMEHTALHH.

HanmeHOBAHHE AHCUHILIHHDbI

OcHOBHBIE  pacueTbl  NPOLRCCOB  NepepadoTKH
OnrtumMuzauus nepepaloTKH YIIeBOTOPOIHOTO ChIpbs

HedTH.

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE TUCITHILIUHBI

Pasnennr

Tembi

ITonrotroBka
nepepadoTka HedTH

NepPBHYHAS

Bribop napameTpos npouecca 00eCCoNHBaHUS HEPTH
JJ1eKTponeruapaTopsl

BiusHue cBOHCTE HeQTH Ha TEXHONMOTHIO ee MepepaloTKH H
KQ4eCTBO NONYy4aeMbIX NPOAYKTOB

Pacuyer pexTH(HKALHOHHBIX KOJOHH

['MopaBaMYecKUil pacueT TapelnoK U ONpeldeNieHHe pa3MepoB
PeKTHHHKALHOHHOH KOJIOHHBI

Pacyer 1 BHIOOP TEXHOJIOIHHECKOIQ 000y IOBaHHS

Katanutuueckue npoueccsl

Pacyer peakTopHOro 0OnOKa  YCTAHOBKH  THMAPOQUHUCTKH

HeTenepepalboTky. AU3eNbHOTO TOTIHBA

I MapooYHCTKA TOIUIMB PereHepalys kaTanu3aTopa r’HAPOOUHCTKH
TepmonecTpyKTHBHbIE Tepmuveckuil KPeKUHT

MPOLIECCHI 3aMenIeHHOe KOKCOBAaHHE HeTAHBIX OCTATKOB

[IpokanuBaHue HE(PTIHOrO KOKCa
[Tpon3BoacTBO OUTYMOB

Ipou3BonCcTBO Macen

MaTtemaTnueckas MOOEIb IKCTPAKLIHH MPOLIECCOB NPOU3BOACTBA
maces. MaTematHueckas MOAENb NpoLecca aeacdanbTH3aunuy B
pacTBoOpe MpomnaHa

O4yucTKka TEXHOIOTHYECKHX
NOTOKOB H OXpaHa
OKPY>KAKIIEH CPebl

PacyeTbl MO OUHCTKE U OCYIUKE ra30BbIX MOTOKOB
Pac4eTsl 31eMEHTOB CUCTEM N0 OXPaHEe BO3AYIIHOre acceiHa
PacuyeThl 3JIEMEHTOB COOPYIKEHHH MO QUUCTKE CTQUHBIX BOJT

HanmeHOBAHHE AHCUHILIHHDbI

CoBpeMeHHbIe MeTOObl pa3paboTKU MeCTOpO:kaeHHUH HedTH u
ra3a B CJOXKHBIX YCIIOBHAX

Q0bém qucnUNIHHLL, 3E/ak u.
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COJAEPKAHUE THUCITHILINHBI

Pasaennbl Tembl
3anackl U pecypcbl HepTu PP. | XapaktepucTHka 3amacoB M pecypcoB HeTH W rasa.
CoBpemeHHbIE TexHOIOrHH | Koagduuuent ussnedeHus HedTu TenynoBble METOIBI

paspadoTKH MECTOPOXKIEHHH H
reojioro-pu3uyecke  ycJIoBHA
UX MpUMEHEeHHs

YBETHHYEHHUS HePTEOTAA H.

H3ydeHue HOBOM KnmaccUPUKaUUHU 3anexkell U MeCTOPOKIOSHUIL,
Onpenenenue koadpduurueHTa HedrenssnedeHus. OnpeneneHue
TexHONOrH4eckoi sddexrusrocty I'TM no xapaxkTepucTHKaM
BBITECHEHHS.

OcnoxHennss B HedTemoObiue
OnpeneneHue TeXHONOTHUECKOH

3¢¢$EKTHBHOCTH  NPHMEHEHHS
reOJIOrO-TEXHUHMECKHUX
MEePOINPUATHH

PynHuuHble MeTombl po0biuu HedTu. Bonpockl 3¢ ek THBHOCTH
NPHUMEHEHHs] TOPU3OHTAIBHBIX TEXHOMOTMH mnpu pa3palboTke
TeXHOTEHHO-U3MEHEHHBIX ~ MeCTOpoxkaeHuil.  OmnpeneneHue
IJIOLIANH TNPOrpeTol  4acTH Ijacta no  ¢xeme Mapkca-
JlonrenxeiiMa. OnpeneneHue TeMrepaTypbl MO MIACTy MO CXeMe
Jloeepbe. Pacuer moTeHUMalbHO BO3MOXKHOIO 1e0MTa CKBaKHHBI




¢ TOpU30OHTaNIbHBIM OKOHYaHHEM CTBoMa o ¢popMynam bopucosa
FOII, Joshi SD., Giger FM., TIpuryneukoro B.I.
[Tporuosuposanue 30HbI popmuposanus ACITO no remneparype
KPHCTAJTH3ALIHH.

HanMeHoOBAHHE OIHCLHIJIHHDbI

[IpoexTHpoBaHME W 3KCIUTyaTaUuss  Ta3oHe(TenpoBOAOB,
HACOCHBIX H KOMIPECCOPHBIX CTAHLIHH

Q0bém qUucnUNIHHLL, 3E/ak u.
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COJEP/KAHHE TUCHOHUILJINHBI

Pazaensl

Tembl

MaructpanbHble HeTenpoBOIbI

Knaccudpukauus MaructpansHbeix Hedremposomos. Cocras
COOPY>KeHHSI MarucTpanbHbIX HedTenpoBones. Bunsl craneHeix
TpyO. Ux ceoiicTBa u npuMeHeHue. TpyOonposonHas apMaTypa.
[ToapoaHble mepexonsl TpyOSonmposonoB. HaxzeMHble mepexonsl
Tpybonposonos. [Tepexonpl noa aBTOMOOUIBHBIMHU U KeTe3HBIMH
noporaMi. Q4UHCTKA U UCTTBITAHHE HeDTENPOBOAOB

TexHoNnoOruueckuit pacuer
MarucTpanbHbIX HeTenpoBoooB

DKenyaTaluHOHHbIe yqacTKH. CucrteMbl nepekauku. Paboune
XapaKTePUCTHKH MAarucTpalbHBIX W MOIANOPHBIX HACOCOB.
HcxomHele  JaHHBle O TEXHONOTHYECKOTO  pacueTa
MAarMCTpallbHBIX HedTenpoBoaes. OnpeneneHye noTepb HANoOpa.
I'nppapnuueckuil yknoH. OnpenejeHue pacHeTHOH ONIHHBI H
NepeBajouHOH  TOYKH.  YpaBHeHHe  OanaHca  Hamopos.
Onpenesnenne HeOOX0AUMOr0 YHC/a NepeKauHBaOLMX CTaHLMI.
PaccTaHOBKA MEPeKavHBAOIINX CTAHLMHA H JYIMHHIOB 11O TPacce
MAarucTpanbHOro Hedrenposona. Pacuer HedTenposonos npu
3a0aHHOM T[OJIOKEHHH TMEepPeKAYHBAaOIUX cTaHuuil. Pacuer
kopoTkux Hedrenpoponos. Koadduumenr ruapasniueckoro
conpotuBneHus. [IpoTUBOKOPPO3HOHHAS — 3amMTa  OOBEKTOB
TpyOONpPOBOAHOIQ TpaHCNopTa HedTH

OcolbeHHOCTH TEXHOJOTUHU
NOCNEAOBATENbHOH NepeKaiuky

MexaHusM  cMeceoOpa3oBaHMA  NpH  JTAMHHApHOM |
TypOyJIEHTHOM pekUMax TMepekadkd. BhugHHe pasIUUHBIX
dakTopoB Ha 00beM OOpasyroLIelcs CMEeCH H IyTH €ro
yMmeHblleHHA. [IpuOmikeHHas TeopHs  CMEceoOpa3sOBaHHsL.
[IpuMeHeHue  pasgenuteneit. IloHATHE ©  AOMYCTHMBIX
KoHUeHTpauusX. Packnagka cMecH Ha KOHEYHOM MYHKTe.
Konrponr 3a nocnenoBatenbHoll nepekaukoi. (cobeHHOCTH
pacueta TpyOONpPOBOAOB NpPH NOCIEAOBATENBHOH NepeKauke.
M3MeHeHHe 1naBlNeHWs M pacxoja B TpydompoBome TpH
BbITECHEHUH OJHOH KUAKOCTH Opyroit

Crnocobel MepeKavKH
BBICOKOBA3KHX HedpTei

Peonoruyeckne cBONHCTBA BBICOKOBA3KHX U BBICOKO3ACThIBAKIIHX
Herell U HedTenpoayKTONPOBONOB. TeXHHKA, TEXHONOTHS H
pacueT TpyOonpoBOIOE AN «ropstueit» nepekauky BEICOKOBA3KHX
M  BBICOKO3acThIBAKOIIMX  HedTe U HedTenpoIyKTOB.
OOopynoBaHHe HAcCOCHBIX M TEINIOBBIX ¢TaHUMil. Tennosoii
pexHM «ropadux» Tpydonposoaos. Ilorepu Hanopa B ropsaqem
TpyOonpoBone M ero xapakTepuctuka. OmpeneneHue 4ducna H
paccTaHOBKa CTaHLUHH MO Tpacce «ropsyero» TpyOomnpopoga.
[IpumeHenue TemnoBOH H30MALMH. ONTHMANBHBIE MAPAMETPhI
«ropa4ux» TpyoonpoBonos. Ocodbie pexuMbl padOThl «TOPSUHX
TpyOONpPOBOIOB

AByx(asHblii TpaHCMOPT HedTH
(rasoBOro KOHAEHCATa) U rasa

OCHOBHBIE  XapakTepUCTUKH W CTPYKTYpHble  (pOpMBI
OBYyX(ha3HOro MOTOKA. XapPaKTEePHCTHKA TPyOONpoBoaa npu




nepekauke Tra3okMIKOCTHBIX cMecelt. Ilepexauka rasoHac
BILIEHHbIX HedTell. BnusHue pacTBOpeHHOro rasa Ha CBOHCTBa
HedTeld. OCOOEHHOCTH NEPeKavYKH Ta30HACBILGHHBIX HedTeil.
N3meHeHne napaMeTpos padoThl TPyOONPOBOAA NMPH NEPEB O
Ha nepekauky HedTeil ¢ pacTBOpeHHBIM razoM. HoBasg TexHUuKa U
TEXHOJIOTHU B TPyOOMPOBOIHOM TPAHCIIOPTE

Hasznauenne u  ycrpoiicto | HazHaueHne u onmucanue komnpeccopHbix cranuuii. HazHauenue

KOMIIPECCOPHBIX H  HACOCHBIX | M OMHCAHHE HACOCHBIX CTaHUMI. TEeXHONOrHYeCKHe CXeMbl

CTaHLHUi KOMIIPECCOPHBIX CTaHUMHA. TexHonornyeckue cXeMmbl HaCOCHBIX
cTaHUMH. OCHOBHbIE CHCTEMbI KOMIIPECCOPHBIX

OcHoBHOE TexHonoru4eckoe | ITIA — OcHOBHOI arperat KOMIpeccopHOH craHUHH. OCHOBHBIE

obopynoeanue KC u HITC

cucremsl padorel I'TIA. Harmerarenn npupomHOre rasa, Hx
xapaktepuctuka. Cucrtembl perynuposanus I'TIA Ha mnpumepe
['TK-10-04. Cucremsl perynuposanust [ TIA Ha npumepe ITIA-L]
16. IleHTpoOeKHBIE HAaCOCBI, KaK OCHOBHONH TEXHOIOIHYECKHIH
arperat HIIC. CucteéMel perynupOBaHHs LEHTPOOEKHBIMH

HacocaMU
BcnomorarenbHble cucTeMbl | BcoMoraTenbHble  CHCTEMBI  KOMIPECCOPHBIX  CTaHLMIAL
KOMIIPECCOPHBIX M HACOCHBIX | BecrnoMoraTenbHble CHCTEMBI HACOCHBIX CTAHLIHE. JKCIUTYaTaLlHs
CTaHLIHI; IKCIITYaTaLHs | ra30NePeKavyHBaINX arperaTos ¢ ra3oTypOHHHBIM PHBOAOM
ra3onepekaunBarLHX
arperaTop ¢ rasoTypOMHHBIM
MPHBOIOM
DKCIUTyaTaLHsA DKenyaTauus senomorarenbHbix cHctem KC. Dxennyatauus

BcrioMoratesbHblX cueteM KC u
HC

BCroMoraTeabHbIX cucteM HC

Bomnpoce! HAJEXKHOCTH
sxcmryatauud [TIA uw HC

Bonpocer  HanexHocTH  3kcrutyatauun  [TIA

HAEKHOCTH dKk¢ryvarauui HC

Bonpocer

HanmeHOBAHHE AHCUHILIHHDbI

O0fecneueHne U TeXHHUECKOE COMPOBOXKISHUE TEXHONOIHUSCKUX
MPOLIECCOB MepepadoTku HedTu U rasa

Q0bém quCnUNIHHLL, 3E/ak u.
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COJAEPKAHUE THUCITHILINHBI

Pazaenbl

TeMbI

OcHOBHBIE arnnapatbl
TEXHOJIOTHYECKHUX YCTAHOBOK

Pacnipenenenue «poneit» M (GYHKUMHA CMELMANUCTOR pPasHBIX
npodunei (TeXHOIOroB, NPOrPaMMUCTOB, MEXaHHKOB)

INepBuyHas neperoHka HepTH

OcHoBHbIe annapatel H OOOPYI0BAHHE, MyTH HX MOAEPHH3ALIMH.
MonenupoBaHie HOPMATbHOrO TEXHONOTMYECKOro pekuMa
ycTaHOBKH. MccnenopaHue BIMAHUA PasNIUYHBIX MapaMeTpoB Ha
pexum. IlpourpeiBaHue asapuiHBIX CHTYaLUMH, YCTpaHEHHE
HApYLIEHHH (padoTsl annaparos, KOHTPOJLIEPOB,
TeXHOJIOTHYECKOTO PeKHMMa) H BBIBOOY CTAHOBKH Ha HOPMAaJIbHBbIH
pesxkuM. ITyck M OCTaHOBKAa yCTaHOBKM — oOLIas CTpaTerus W
NPOUTPBIBAHHE KAXKIAOH CTANHH ONEePaLHH

Tepmuueckune npoueccsl
nepepadoTKH HEPTAHOTO ChIPbs

OcHoBHbIe annapatel U 0OOpYA0BaHHE, MyTH UX MOAEPHH3ALIMH.
MonennpoBaHie HOPMaNbHOTO TEXHONOTHYECKOrO pekuMa
ycTaHOBKH. MccnenopaHue BIMAHUA PasIUYHBIX MapaMeTpoB Ha
pexum. IlpourpeiBaHue aBapuiHBIX CHTYaLMH, YCTpaHEHHE
HApYLUIEHHH (padoTsl annaparos, KOHTPOJLIEPOB,
TeXHOJIOTHYECKOr0 PeKHMMa) U BBIBOAY CTAHOBKH Ha HOPMAabHBbIH
pesxkuM. ITyck M OCTaHOBKAa yCTaHOBKM — oOLIas CTpaTerus W
NPOHUTPBIBAHHE KAXKIOH CTANHH ONEePaLIHH




TepMmokatanutuyeckue
npouecchl MepepadoTkH
HEe(PTAHOIO ChIPbA

OcHoBHble annapaTbl H 00opyaA0oBaHHE, MYTH UX MOOEPHHU3ALMH.
MonenupoBaHie HOPMaNbHOTO TEXHONOTHYECKOrO pekuMa
ycTaHOBKH. Mccnenopanne BIHAHNSA PA3NUYHBIX APaMETPOB HA
pexum. IlpourpeiBaHue aBapuiHBIX CHTYaLUMH, YCTpaHEHHE
HapyLIeHHH (padoTsl armnaparos, KOHTPOIJIEPOB,
TeXHOJIOTHYECKOTO PEKHMMa) U BBIBOOY CTAHOBKH Ha HOPMAaJbHBbIH
pexuM. Ilyck M OCTaHOBKA YCTaHOBKM — QOLUAs CTPATErHs H
NPOHUTPBIBAHHE KAXKIAOH CTAAHH ONEePaLHH

TepMmorunpokatanuTH4eckHe
npouUecchl MepepadoTkH
He(PTAHOIO ChIPbA

OcHoBHble annapaTbl U 00opyaoBaHHE, MYTH X MOOEPHHU3ALMH.
MonenupoBaHie HOPMaNbHOTO TEXHONOTHYECKOrO pekuMa
ycTaHOBKH. Mccnenopanne BIHAHNSA PA3NUYHBIX APaMETPOB HA
pexum. IlpourpeiBaHue aBapuiHBIX CHTyalMH, YCTpaHEHHE
HapyLUeHHH (padoThl armnaparos, KOHTPOIJIEPOB,
TeXHOJIOTHYECKOrO PEKHMMa) U BBIBOAY CTAHOBKH Ha HOPMAabHBbIH
pexuM. Ilyck M OCTAHOBKA YCTaHOBKM — QOLUAs CTPATErHs H
NPOHUTPBIBAHHME KAXKIAOH CTANHH ONEePaLHH

IlepepaboTka rasos

OcHoBHble annapaTbl H 00opyaoBaHHE, MYTH UX MOOEPHHU3ALMH.
MonenupoBaHie HOPMalbHOIO TEXHONOTHYECKOrO pekuMa
yeTaHOBKH. McCnenopanne BIHAHNS PA3NUYHBIX APaMETPOB HA
pexum. IlpourpeiBaHue aBapuiHBIX CHTYaLUMH, YCTpaHEHHE
HapyLUeHHH (padoTl armnaparos, KOHTPOIJIEPOB,
TeXHOJIOTHYECKOTO PeKHMMa) U BBIBOOY CTAHOBKH Ha HOPMAabHBbIH
pexuM. Ilyck M OCTaHOBKA YCTaHOBKM — QOLUAs CTPATErHs H
NPOHUTPBIBAHHE KAXKIAOH CTANHH ONEePaLHH

HanmMeHOBAHHE AHCUHILIHHDbI

MeTtoabl NMOBBILLCHHA
MPOAYKTHBHOCTBEY CKBAXKHH

HepTeoTmauu U ymOpaBJeHHe

Q0bém nucnUNIUHLL, 3E/ak u.
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COJEPKAHHUE TUCHOUILJINHBI

Pazaensl TeMbl
I knacc. PaGotel KPC, IIPC u | Texuuueckue meponpuatus npu [IPC u LIIHI. Pabotbl mpu
[JIHT KPC. PaboTsl npu OCBOSHHH, NEPEBOIbI H MPHOOIIEHHS.
I KJTAce. Obpadotka | KucnorHsie meronsl. Usonsaunonube MeTonsl. [Tepdopanoxneie
npuzaCoiiHoii  30Hbl  macta | Metonsl. KomOuHHpoBaHHbBIe MeTOabl. JdenpecCHOHHBIE METOMBI,
(OI13) ["a30Bble METO/BI.
IIT knmace. Metone!l yeennueHus | Puznueckue METObI. XuMHUYECKHE METOBL.
HedTeoTnadu (MVH) ['uapoaHHAMHYECKHE METObI. TenIOBblE METOIBI.

HanmeHOBAHHE AHCUHILIHHDbI

OCHOBBI TEXHMYECKOH AMArHOCTMKM M HAAEKHOCTH OOBEKTOB
TPaHCIOPTa HedTH U raza

Q0bém qucnUNIHHLL, 3E/ak u.
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COJAEPKAHUE TUCITHILINHBI

Pa3pennl Tembl
OcHoBHble 3amaud M cucTeMbl | OcHOBHEIE  (QakTopbl, BAHAOLIHE Ha BBIOOP  METOOOB
TEXHHYECKOH JHATHOCTHKH nepeKTOCKOMHYECKOIQ KOHTPOIIS. MecTopacnonoxenue
BO3MOXKHBIX  JedexkToB Ha  nperanu.  JluarHoctuposaHHe
ofopyaopaHus HedTenepeKkaunBar LINX CTaHL MM

MarucTpaabHbIX HedTenpoBogoB

MeTtoap!
KOHTPOIA

HEPa3Py LA LIETO

BusyanbHbli W HM3MEPUTENbHBIH KOHTPONb, YJBTPa3ByKOBOH
KOHTPO/Nb, MAarHUTOMNOPOLUKOBBIH  KOHTPOJb, KaNHIUISAPHBIH
KOHTponb  (uBeTHas  JedeKTocKomus,  paguHorpaduuecKuil
KOHTPOJIb




BubpoouarHoctTuueckuii MeToxn
KOHTPOJIA TeXHHYECKOTO
COCTOAHHA OOOPYAOBAHHS

®akTOpel  pa3BUTHS  BUOPOAMArHOCTHKM.  BudpaunoHHOe
OUarHocTHpoBaHHe  00bekToB.  [IpuuMHBI  BHOpauUuil B
TpyOOonpoBoaax. DKOHOMHYECKHE AaCMeKThl HCIOIb30BAHHS
BUOPALIMOHHON AHATHOCTUKH MPH 3KCIITYATALIHH MAUIHH

MarHuTHbIe METOOBI KO HTPOJIA

OuucTHBIe YCTpOHCTBA HNs OUHUCTKH BHYTPEHHEH MONOCTH
TpySonpoBona.  JuarHoctuka — NuHeiiHoH — wactu  MI.
BryTpurpyOHas auarnoctuka. [Topanok BeinonHeHHus padoT npu
HApPY>KHOM o0cnenosanHuu. JIMarHOCTHPOBAHHE PE3EPBYapOB.
MeToabl H TEXHHYECKHE CPeacTBa AMATHOCTUKH

HanmeHOBAHHE AHCUHILIHHDbI

VrpaBieHHe TEXHOJOTHHECKHMMH MPOLIECCAMH  MepepadoTKH
He(TH M rasa U YriaeBOJOPOIHBIX MATEPHANOB B HePTAHOI H
rasoBoil MPOMBILLTIEHHOCTH

O0bém aucuunaunbl, 3E/ak u.
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COJAEPKAHUE THUCITHILIMHBI

Pasnennr

Tembi

OcHoBHBIE annapaTbl
TEXHOJIOTHYeCKHX YCTaHOBOK

Pacnpenenenue «poneii» u (QyHKUHH CHELHANHCTOB pPAa3HBIX
npodunei (TEXHOIOroB, NPOrPaAMMHUCTOB, MEXaHHKOB)

IIpuHLMNBI yIIpaBAeHHS
NPOLECCOM PeKTHHHKALIHH
OHHApHOI cMecH

Texnonoruyeckas cxeMma ycTaHoBkH. HccnenoBaHue BIUAHUA
pa3snMYHBIX NMapaMeTpoB Ha pexuM. IlpourpeiBaHuE aBapHIiHBIX
CUTyalMil, ycTpaHeHHe HapylweHuid (padoTel  annaparos,
KOHTPOJUIEPOB, TEXHOJOrHYeCkoro pexuma). Ilyck U ocTaHOBKa
YCTaHOBKH. AHanu3 AefcTBUH nepcoHana (CreuuanicToB pasHbIX
npoduneit), pazdop omwHbOK

Ha3snauenue u paxropsl
npouecca aTMOC(EpHOH U
BaKyyMHOI1 TeperoHKH HeTH

OcHOBHbIE anmapaTel U OOOPYNOBAHHE, MYyTH UX MOAEPHH3ALIHH.
MonenupoaHie HOPMAJIbHOTO — TEXHOJOTHUECKOr0  peskHMa
ycTaHOBKH. HMccrnenoBaHue BAMAHUA pasTUYHBbIX MapaMeTpoB Ha
pexxuM. [IpourpeiBaHHe aBapHilHBIX CHTyalLHil, yCTpaHEHHE
Hapy IeHHH (padoTsl annapaTos, KOHTPOJLIEPOB,
TEXHOJIOTHYECKOro pekKUMa) U BbIBOAYCTAHOBKH HA HOPMAaNbHBIN
pexkuM. Ilyck M OcTaHOBKa YCTaHOBKH — oOllas CTpaTterus H
NPOUTPLIBAHHE KAXKAQH CTAJAHH ONEPaLIHH

Ha3snauenue u pakropsl
MPOLIECCOB KATATUTHIECKOTO
pucdopMHHra u
KaTAJTUTHYECKOrO KPEKHHra

OcHoOBHbIE annapaTel H COOPYAOBAHHE, NYTH HX MOAEPHH3ALIHH.
MonenupoaHie HOPMalbHOrO  TEXHONOTHYECKOr0  pelkuMa
ycTaHOBKH. HMccrnenzoBaHue BIAMAHUA pasMUYHBbIX MapaMeTpoB Ha
pexxum. IIpourpeiBaHHe aBapHiHBIX CHTyaLHil, yCTpaHEHHE
Hapy IeHHH (padoTsl annapaTos, KOHTPOJLIEPOB,
TEXHOJIOTHYECKOr0 pekKUMa) U BBIBOAYCTAHOBKH Ha HOPMAaNbHBIH
pexkuM. Ilyck M OcTaHOBKa YCTaHOBKH — oOllas CTpaTterus H
NPOUTPLIBAHHE KAXKAQH CTAJAHH ONEPaLIHH

Hasnauenue u paxropsl
npouecca THAPOOUHCTKH
AMCTUJUIATHBIX (ppakLuii

OcHOBHbIE annapaTel H COOPYAOBAHHE, NYTH HX MOAEPHH3ALIHH.
MonenupoaHie HOPMallbHOrO  TE€XHONOTHYECKOr0  pelkuMa
ycTaHOBKH. MccrnenzoBaHue BIAMAHUA pasTUYHBbIX MapaMeTpoB Ha
pexxuM. IIpourpeiBaHHe aBapHilHBbIX CHTyaLHil, yCTpaHEHHE
Hapy IeHHH (padoTsl annapaTos, KOHTPOILIEPOB,
TEXHOJIOTHYECKOro pekKUMa) U BbIBOAYCTAHOBKH HA HOPMAaNbHBIMH
pexkuM. Ilyck M OcTaHOBKa YCTaHOBKH — oOllas CTpaTterus H
NPOUTPLIBAHHE KAXKAQH CTAJHH ONEPALIHH

HanMeHOBAHHE JHCUHIJIHHDbI

[IpuknagHas pusnueckas KyJabTypa

O0bém aucuunaunbl, 3E/ak u.
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COJEP/KAHHUE TUCHHUIIJINHBI




Pazaensl Tembl

Tema 1.1. Jlerkast atneTuka

Tema 1.2. CiopTHBHBIE HIPHI

Pasznen 1. IlpakTuueckuii Tema 1.3. [ MMHaCTHKA

Tema 1.4. JIblkHast MOOTOTOBKA

Tema 1.5. CtpoeBble pUeMbl M ABHkKeHHE O€3 OpY K.

PYKOBO/UTEJL OII BO:
JoueHT JenapTaMeHTA ,—-4;?’?“' 3
HeApONoJIb30BAHHSA H e
HedTerasosoro aena ToxkaBkuua O.B.

Ho.xHOCTh. BYII Tloanmuce Davumia H.O.



