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Pabouasd nporpamma AUCLUNAUHbLI «MHOCTPaHHbLIA S3blK ANA Hay4HbIX Lenel» cocTaBfeHa B
COOTBETCTBUM C TpeboBaHusmm defepanbHOro rocyfapcTBEHHOroO 06pa3oBaTe/lbHOrO0 CTaHAapTa
BbicWwero o6pasosaHua (ProC BO), yTBepX4eHHOro npukasom MUHKUCTepcTBa 06pa3oBaHUA M HayKu
Poccuitickoin degepauymn ot 30 uona 2014 r. Ne 898 (C M3MEHEHMAMW B COOTBETCTBUM C MPUKa3OM
MwuHo6pHaykn Poccum ot 30.04.2015r. Ne 464). Paboyasa nporpamma npegHasHavyeHa Ans nogroTOBKWM
KafpoB BbICWEW KBanupukauum no HanpasieHW0 IDKOHOMUKA, NPOGUIbL MOATOTOBKM IKOHOMUKA M
ynpaBfeHWe HapoHbIM XO3ANCTBOM: 3KOHOMMWKA,  OpraHusauus u ynpaeieHue npegnpuaTuamu,
oTpacnamu, komnaekcamum B AIMK 1 cenbCKOM X035ACTBeE.

Hactosiwaa paboyas nporpamMma AUCUMUNANHbLI COCTaB/eHa B paMKax OCHOBHOW NPoJecCUOoHanbHOW
06pa3oBaTeNbHOM MPOrpaMmbl U YUYUTbIBAET OCOBEHHOCTU OOYYEHUS MPU WHKIHO3MBHOM 06pa3oBaHMK
NNL, C OFPaHWYEHHbLIMW BO3MOXHOCTSIMU 340P0BbA N UHBANNOB.

CocTaBuTeNb - KaHA. nef. Hayk, gou. Hecteposa C.A.

Pabouyas nporpamma AUCLUUNAWHBI 0BCYXAeHa Ha 3acefaHun Kadeapbl «HOCTpaHHble A3bIKK Y
PYCCKNIA A3bIK KaK MHOCTPaHHbIN» 22 mapTa 2017 r., npoTokon Ne8.

3aB. Kaegpoii «MHOCTpPaHHbIE A3bIKU U Mansatosa J1.I1.
PYCCKUI A3bIK KaK MHOCTPaHHbIA»

Pabouas nporpamMmma AucLMNANHbl 0f06peHa MeTOAMYEeCKO KoMmuccuein IHCTUTYTa arpoMHXeHepum
FOXHOo-Ypanbckoro F'AY 11 anpens 2017r., npotokon N 2.

MpeacenaTenb METOANYECKON KOMUCCUN Xanyno O.W.

Neb6epgesa E.J.
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1. Ilnanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUIIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTatamu ocBoeHus OIIOIT

1.1. Heap 1 32124y JUCHUILIHHBI

AcnmpanT 10 HampaBieHuto moarotoBku 38.06.01 OkoHOMHKa, NPOoGUIL TOATOTOBKH
OKOHOMHMKA W YIpaBIE€HHWE HAPOIHBIM XO3SHUCTBOM: OSKOHOMHKA, OpraHU3alUsi U yIpaBleHUE
NpeANpUITHAMU, OTpacisiMu, komruiekcamu B ATIK u cenbCkoM X035iCTBE JOKEH OBITh MOJATOTOBJIEH K
CIEIYIOIUM BHAaM TMPOPECCHOHATBHONW JIEATEIBHOCTH: HAyYHO-HUCCIIEIOBATEIbCKOW B objactu
SKOHOMUKH; IIPETNOJaBATEIbCKOMN.

Henb AMCHUIVIMHBI - JajbHEWINEEe pPA3BUTHE U COBEPLICHCTBOBAHUE MEXKKYJIbTYPHOU
KOMMYHHMKAaTUBHOM MpodecCHOHANbHON KOMIIETEHIIMM AaClUPaHTOB JJIs  pPELIeHUS COLHUAIbHO-
KOMMYHHKATHUBHBIX 3aJad B  0OJacTsIX  HAay4YHO-HCCIEIOBATEIbCKOW, MPENoJaBaTeIbCKOW |
npodeccnoHaNIbHOM e TEIbHOCTH.

OcHOBHBIE 32]a4M IMCUMILIUHBI:

— JTalbHEWIIee MOBBINICHHE YPOBHS yueOHOM aBTOHOMHH, CIIOCOOHOCTH K CaMO00Opa30BaHUIO;

— JanbHeiIlee pa3BUTHE KOTHUTUBHBIX M HAYyYHO-UCCIIEIOBATEIbCKUX M IPENOJaBaATEIbCKUX
YMEHUH;

— JanbHeWIIee pa3BUTHE HHPOPMAIIMOHHON KYJIbTYpPHI.

1.2. IlnanupyemMsble pe3yJbTaTbl 00y4eHHs M0 JUCHHUILVINHE, XapAKTePU3yIOLIHe ITalbl
(opmupoBaHus koMnereHuMii U odecrneynBaloIIMe JOCTHKEHUE IVIAHNPYEMbIX pe3yJIbTATOB

ocsoenus OIIOII
Orarnsl
Hnzieke 1 cozepxkanue (opmuposan [TnanupyemMbie pe3ynbTaThl 00yUYCHUS
KOMIIETCHIIUU Y KOMIIETECH
101707
3HaTh: METOABl W TEXHOJOTMH HAyYHOW KOMMYHHUKAIlMH Ha
TOCYJapCTBEHHOM UM HHOCTpaHHOM si3bikax (YK-4-31).
YMeThb: Toa0MpaTh WUCTOYHHKH M TIOJTOTABJIMBATh HAyYHBIC
I JOKJIaZpl ¥ TIPE3CHTAI[MN Ha TOCYyNapCTBEHHOM W MHOCTPaHHOM
si3pikax (YK-4-Y1).
VYK-4 T'oToBHOCTB Bnanerp:  HaBbIKAMHM — aHalM3a  HAyYHBIX  TEKCTOB  Ha
HCIIOJIb30BaTh rOCYJapCTBEHHOM M HHOCTpaHHOM si3bIkax (YK-4-B1).
COBpEMEHHBIE METO/BI 1 3HaTh: CTHJINCTHYECKHE 0COOEHHOCTH MIPEICTaBICHUS
TEXHOJIOTMH HAYYHOU pe3yJbTaTOB HAay4YHOU JEATETbHOCTU B YCTHOW U NUCBMEHHOM
KOMMYHUKAIUU HA (hopMe Ha roCcyJapCTBEHHOM M HHOCTpaHHOM si3bikax (YK-4-32).
TOCY/IapCTBEHHOM H YMeTh: cnenoBaTh OCHOBHBIM HOpMaMm, NMPHUHSTHIM B HAyYHOM
MHOCTPAaHHOM SI3bIKax I 00IIEeHN Ha TOCYAapCTBEHHOM M MHOCTpaHHOM si3bikax (YK-4-
Y2).
Bnagerb: pa3nuyHBIMH METOJIAMH, TEXHOJIOTUSMH W THUIIAMU
KOMMYHUKAIIMH NP OCYIIECTBICHWH  TpodhecCHOHATHHOU
JESATSILHOCTH Ha TOCYAapCTBEHHOM U MHOCTpaHHOM si3bikax (YK-
4-B2).
OIIK-1 Crioco6HOCTH 3HaTh: TIPUHITATIBI, METOIBI OpraHU3aIAN Hay9IHO-
CaMOCTOSITETTFHO WCCIIEIOBATEIILCKOW AEATENHbHOCTH B cdepe DKOHOMHKH U
OCYIIECTBISTh HAYYHO- I YIPaBJICHHUS, OCHOBHBIC WMCTOYHWUKHA HAyYHOH WHMOpMAIuu u
HCCIEA0BATENBCKYIO TpeOOBaHUS K TIPEACTABICHUIO HAYYHBIX WH(POPMAIIMOHHBIX
JIeATEeITLHOCTD B marepuanos (OITK-1-31).
COOTBETCTBYIOIIEH YMeTh: COCTaBJISTH OOIIMI TUIAaH HAyYHO-UCCIIEJOBATEIhCKON
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npoheCcCHOHATBHOMN
obmacTu ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB

WCCIIEJIOBAHUS 1
nH()OPMAITMOHHO-

KOMMYHUKAIIMOHHBIX

TEXHOJIOTHI

JEATSILHOCTH TI0 BHEIOPAaHHON TeMe WCCIICJIOBaHUH; BBIOUPATH
METOABl HAYYHBIX HCCIICIOBAHUH W CIIOCOOBI  00pabOTKH
Pe3yNIbTaTOB; MPOBOJIUTH HCCICIOBAHHS IO COTJIACOBAHHOMY C
PYKOBOAMTENIEM IUIAHY, MPEACTABIATh MOIYYCHHBIC PE3YJIbTAThI
(OIIK-1-Y1).

Baaners: KOMIUIEKCOM OOIIEHAYYHBIX, CIHEIHATBHO-HAYYHBIX,
AKCIIEPUMEHTAIBHEIX, CTaTHCTUYECKHX, MaTEeMaTHYECKUX
METOJIOB aHaim3a COIMalibHO-dKOHOMHUYeckux cuctem (OIIK-1-
B1).

3HaTh: TEOpEeTHYECKWE ¥ NPUKIAAHBIE OCHOBHI OpTaHHU3AINH
Hay4HO-HCCIIEIOBATEIBCKOMN JIeATEIBbHOCTH; OCHOBHBIC
METOAOJOTUYECKUE TMOAXOABl K TOCTAaHOBKE M  PEUICHUIO
WCCIIEIOBATEILCKUX UM TPAKTUYECKUX MpOOJIEeM; OCHOBHBIC
METOJIbI MCCIIEeIOBaHUS, (DOPMBI MPEACTABICHHS €T0 Pe3yIbTaTOB
(OIIK-1-32).

YMeTh: aHANU3WPOBATh METOAOJIOTHYECKHE TPOOIEMBbI H
TEHICHIINM COBPEMEHHOW HAyKH, OMPEAENATh MEepCIIeKTHBHBIC

I HampaBlICHUs] HAay4YHBIX HCCIIEOBaHUH, OOOCHOBBIBATH HX
Hay4YHbIMH (aKTamu; HCIOJIb30BATh COBPEMEHHBIE METO/BI
HCCIIEI0BaHUs u UH(POPMALMOHHO-KOMMYHUKAI[IOHHbIE
TEXHOJIOTHH, aJalTUPOBaTh COBPEMEHHbIC AOCTHXCHHUS HAYKH U
HAayYKOEMKHX TEXHOJIOruil K oOpa3oBarensHOoMy mpoueccy (OITK-
1-¥2).
Baaners: MerozaMM — CUCTEMHOIO  aHajlu3a  COLMAJIbHO-
sxonomudeckux cucteM (OIIK-1-B2).
3HaTrp: 0a30Bble METONMKM NPENOJaBaHUS HSKOHOMHYECKHX
mucrutoirH (1TK-3 — 31)
YMeTh: NpPUMEHATH NOJYYECHHBIE 3HAHUS B TNPENoJaBaHUU
I SKOHOMHMYECKHX IUCIMIUIMH B CHCTEME BBICILETO 0Opa3oBaHUs C
IIK-3 CrocobHOCTE 1 WCToNb30BaHNeM nHpopMamoHHsix TexHonoruit (I[1K-3 — V1)
YMEHHUE UCIIOJIb30BaTh Baaners: METOaMHU HOBBIILICHUS 3¢ eKTUBHOCTH
[IOJIyYCHHBIC 3HAHUS B npenojasarenbekoil gesitensHoctu(I1K-3 — B1)
npenoJjaBaHuu 3HaTh: COBpEMEHHbIE  WH(POPMALUOHHBIE  TEXHOJIOTHH,
9KOHOMHUYECKHUX UCIONb3yeMble B 00pa30BaTeIbHOM IIPOLIECCE B CUCTEME BBICILIETO
JTUCUUILUINH B CUCTEME obpasosanus (I1K-3 — 32)
BBICLIETO 00Pa30BaHUS C YMmern: ocymecTBiATh 3)(HEKTUBHBIE KOMMYHHKAIUU B LEJSAX
HCIIOJIb30BaHUEM ¢dbopmupoBaHus y OOy4YarOUIMXCsl CHCTEMbl KOMIIETCHLUH B
MH(POPMALMOHHBIX I COOTBETCTBUHU C IPOrpaMMaMu BbICHIEr0 00pa30BaHMA U LEISIMU
TEXHOJIOTHH JIMYHOTO U MpodeccnoHanbHOro pa3Buts odyyaromuxcs (I1K-3 —

V2)

Baagers: MHGOPMAIIMOHHBIMHE TEXHOJIOTHSAMH, HCIIOIb3YEMBIMU
B TIpoOlLlecCCE€ TIPENoAaBaHHsi JKOHOMWUYECKUX JUCLMIUIMH B
cucreme Boicuiero oopaszosanus (I1IK-3 — B2)

2. Mecro nucuumiauHbl B cTpykrype OINOIT

Jucuummna «HOCTpaHHBIHN S3bIK JUIS HAYYHBIX Lieiei» oTHocutces K (akynpratuBam (DPT/.1)
OCHOBHOM MPOQeCCHOHAIIBHOW 00pa30BaTeIbHONM MPOrpaMMbl BBICHIETO OOpa30BaHUSI — MPOTPaMMBbI
MOJTOTOBKH HAYyYHO-NEJIAroruyeckux KaJpoB B acnupaHType o HampasieHuto 38.06.01 DxoHomuka,
npoduse MOArOTOBKM DKOHOMHUKA M YIPABIECHUE HAPOJHBIM XO3SMCTBOM: SKOHOMHKA, OpraHU3alus U
yIpaBlIeHUE TPEANPUATUIMU, OTpaciasiMu, komiuiekcamu B AIIK u cenbckom X03s11CTBE.



JAucnuninHbl (MPAKTHKH) U MEKIUCUUIIJIMHAPHBIE CBSI3U ¢ 00ecneYnBAK MU
(mpeaumecTBYONUMH) U 00ecieYynBaeMbIMHU (MOCIEAYOIMMHU) U CHUNIMHAMH (IPAKTHKAMH)

No HaunmenoBanue o6ecreuynBarmux (IpeamecTBYIONNX ) | dopMupyemsbie
/11 obecreunBaeMbIX (TIOCIETYIOIINX ) TUCITUTIIINH, MPAKTHK KOMIIETEHIINH

[IpeamecTByromue TUCIUIUTMHBI (TIPAKTUKH )

1 NHOCTpaHHBIN SI3bIK VK-4, OIIK-1
2. Ucropus u punocodust Hayku OIIK-1
OIIK-1
3. Mertoap! aHanu3a U 00pabOTKH JaHHBIX
[Tocnenyromue AMCUUILIMHBI (IPAKTHKH)
4, [Tpou3BoacTBeHHAs MpaKTHKA (TIE€aroruaecKkas) YK-4
5. DKOHOMUKA, OpraHU3alysl U yIpaBieHHe MPEATNPUITUIMH,

OIIK-1

oTpacysiMu, komiuiekcamu B AIIK 1 cenbCckoM X0341CTBE

3. O0beM AMCHMILVIMHBI U BUIbI y4eOHOH padoThl

JuctummHa uzydaercs B 3 cemectpe. O0mas TpyI0eMKOCTh JUCIUTIIMHBI PACIPEeNIeTCs M0
OCHOBHBIM BHJaM Y4eOHOI paboThl B COOTBETCTBHUHU C Y4YEOHBIM IUIAHOM, YTBEP)KIEHHBIM YUYEHBIM
coBetoM ®I'BOY BO OxHo-Ypansckuii ['AY.

3.1. Pacnpenenenne o0beMa JMCHMIJIMHBI 10 BUAAM Y4e0HOH padoThl

Bun yae6HO# paboThI KomnuectBo yacos / 3ET
KonTakTHas pabora, Bcero 54/1,5
B Tom uncie:
Jlexmum (JI) 18/0,5
[Tpaktuueckue 3austus (I13) 36/1
CamocrositeabHas padora (CP) 18/0,5
KonTtpoJsb -
OO01asi TPy10€eMKOCTh 72/2

3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3jeiamM U TeMam

B TOM 4YHCJIC

No Bcero,
HaunmenoBanue pa3nenos u Tem KOHTaKTHas paboTta
n/n qac CP
JI 113

KOHTPOJIb




OCHOBBI aKaJIEMHUECKOT0 TMChMA
(ormmcanue u aHAN3 TpadUIecKon
uHpopmanun). ['pammaruka HayqHOM
peun.

16 4 8 4 X

JKanpsl HayuHoro ctuiis. [IpaBuna
LHUTUPOBAHUSA U PELICH3UPOBAHUS
Hay4yHOU nH(popManuu. [ paMmarnka
Hay4YHOU PEUH.

18 4 10 4 X

OOydeHne U CTaXKUPOBKA 32 PYOESIKOM.
MesxayHapoIHbIe CTHIICHIHATBHBIE H
3. | TpaHTOBBIE HAYYHO-00pa30BaTEIbHbIC 16 4 8 4 X
MporpamMmel. ['paMmaTika HayqHOM
peun.

Pabora ¢ unTEepHET pecypcamu B
4. Hay4HBIX 1ensX. ['pammaTuka 22 6 10 6 X
Hay4YHOU PEUH.

HTroro 72 18 36 18 X

4. CTpyKTYpa M coepKaHue QUCUUILTHHBI
4.1. Copep:xanue JTUCUMIIIMHBI

DoHeTHKA

Benercs pabora Mo MHTOHAIIMOHHOMY OGOPMIICHHIO MPOW3HOIIECHHUS, IO COBEPIICHCTBOBAHUIO
MPOU3HOCUTCIIBHBIX YMCHI/II\/'I W HABBIKOB TP YTCHHUU BCJIYX U YCTHOM BBICKA3bIBAHUU. HepBOCTeHeHHOC
3HAQUEHHE MPUAACTCd  CMBICIOPA3IUYUTEIbHBIM  (DaKTOpaM:  MHTOHAIIMOHHOMY  O(OPMIICHHUIO
NpeaAIOKCHUSA, CIOBCCHOMY YIAPCHHUIO, NPOTUBOIIOCTABJICHUIO JOJITOTBI W KPATKOCTHU, 3BOHKOCTU U
ITIyXOCTH KOHEYHBIX COTJacHbIX. PaboTa Haj NPOM3HOIICHWEM BeNeTCs, TJIaBHBIM 00pa3oM, Ha
MaTepurajIC TCKCTOB IJIA UYTCHUA.

I'pammaTuka (Mop¢oJiorusi 1 CHHTAKCHUC)

HporpaMMa npeanojgaract 3HaHUC U IMPAKTHYCCKOC BJIAACHUC TpaMMATHUYCCKUM MHWHUMYMOM
BY30BCKOTO Kypca IO HWHOCTPAaHHOMY S3bIKy. Ilpm yrayOneHMM W cHCTEeMaTH3aldu 3HAHWUN
rpaMMaTu4eCcKoro marcepualia, HGO6XOI[I/IMOFO IJid 4YTCHUSA U NEpCBOJA Haquoﬁ JIUTCPATyphbl 110
CTIEIAaTIbHOCTH, OCHOBHOE BHHMAaHHE YAESIETCS CIOKHBIM CHHTAKCHUECKHMM KOHCTPYKIHSM,
SM(paTUYEeCKUM U HMHBEPCHOHHBIM CTPYKTypaMm, CpPEICTBAM BBIPAKEHHUS CMBICIOBOTO (JOIMYECKOTO)
[IEHTpa TPEUIOKCHNUS W MOJAIBHOCTH. [lepBocTernieHHOE 3HAUeHHE HWMEET H3YyYeHHE OCOOEHHOCTEH
HAYYHOH peuu U OBJIaJeHHE IprueMaMH 0e301IHO0YHOr0 MEPEeBoIa.

AHIJIMHCKUI A3BIK

CrnoxHOe MpeaokKeHne: CI0KHOCOUMHEHHOE U CIIOKHOMOMAYMHEHHOE npeaiokeHus. Coro3bl U
OTHOCHUTEIIbHBIE ~ MECTOMMEHHS.  DJUIMITHYECKUE  MPEIIOKEeHUs.  beccoro3Hble  MpUAAaTOYHBIC.
Ynorpebiienue TUYHBIX (OpPM Tjarojia B aKTUBHOM M TaccMBHOM 3ayorax. CorjacoBaHHE BpEMEH.
OyHkiuu WHOUHUTHBA: WHOUHUTHB B GYHKIUM TIOJJIEXKAIIETO, OIMPEASICHHUs, OOCTOATEIhCTBA.
CHHTaKCHYEeCKHE KOHCTPYKIUU: OOOPOT <«IOMONHEHHE ¢ WHOUHUTUBOM» (OOBEKTHBIA MAaJexk C
WHPUHUTHBOM); 000pOT «momjiexaniee ¢ MHOUHUTHBOM» (MMEHHUTEIbHBIH TajeX C WHOUHUTHBOM),
MHOUHUTUB B (QYHKIIMM BBOAHOTO YJeHa; MHOUHUTHUB B COCTABHOM UMEHHOM cKazyemoM (be + uHd.) u B
COCTaBHOM MOJQJIBHOM cKazyemoM; (o06opoT «for + smb. todosmth.»). CocnararenbHoe HaKJIOHCHHE.
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MonanpHbie TIaroibl. MoganbHbIe TJIArOJbl ¢ TPOCTHIM U Mep(EeKTHBIM HHOHUHUTUBOM. ATPUOYTUBHBIC
KOMIUIEKCHI (IIETTOYKH CYIIECTBUTENIBHBIX ). IMpaTuueckue (B TOM YHCIe HHBEPCUOHHBIC) KOHCTPYKIIUU B
dopme Continuous WM TaccuBa, WHBEPTHPOBAHHOE MPUAATOYHOE YCTYNUTEIHLHOE WIH TPUYUHBL
JBOMHOE OoTpuIlaHne. MecTonMmeHus, cioBa-3amecturenu (that (of), those (of), this, these, do, one, ones),
CJIO’KHBIE M TTapHBIE COI03bI, CPABHUTEIHHO-COMIOCTABUTENbHBIE 000POTHI (as ... as, notso ... as, the ... the).

DpaHny3CKUH A3BIK

Ilopsanok cnoB mnpocroro mnpeanoxeHuss. CI0XKHOE TNPEUIOKEHHUE: CIO0)KHOCOUMHEHHOE U
CIIO)KHOMOAYMHEHHOE TpeuiokeHus. Coro3bl. YNoTpeOieHne JUYHBIX (OpM IJ1arojioB B aKTUBHOM
3anore. CormacoBanue BpemeH. IlaccuBHas ¢opma rimaroma. BosBpaTHble TJaroisl B 3HAYEHUHU
naccuBHOM popmbl. besnuunbie koHCTpyKIMKH. KOHCTpYKIMK ¢ MHPUHUTHBOM: avoir a + infinitif; étre a +
infinitif; laisser + infinitif; faire + infinitif. Henuunsle Gopmbl riarona: MHOUHUTHB HACTOSIIETO U
MPOIIEIIETO BpEeMEHHU; HWHOUHUTUB, YHOTPEOJSEMbI C TpemjioraMu; WHOUHUTHBHBIA O0OOPOT.
IIpyuacTe HACTOAILIETO BpPEMEHHU; IPUYACTHE TMPOLIEAIIEIO0 BPEMEHH; JEENpPUYACTUE; CIIOKHOE
MpUYacTHe MPOIIEAINIETO BpeMeHU. AOCOMIOTHBIM MPUYACTHBIM OOOpPOT. YCIOBHOE HAKJIOHCHHE.
CocnararenpHoe HakjgoHeHHe. CTEeNeHM CpaBHEHHS TMpuUjaratelibHbIX M Hapeuuid. MecTonmeHwus:
JUYHbIE, OTHOCUTENbHBIE, YKa3aTeJIbHbIe; MECTOUMEHHE CPEIHETrO poja /e, MECTOUMEHUSI-HAPEUHS enu ).

Hemenkui s3pIK

[IpocTeie pacnpocTpaHEHHBIE, CII0O)KHOCOYMHEHHBIE U CIIO)KHOMOJYMHEHHBIE TMPEIOKESHHUS.
PaMouHast KOHCTPYKIHSI M OTCTYIUICHUS! OT Hee. MecTo v MOPSAO0K CIIOB B MPUAATOYHBIX MPEATIOKEHUSX.
Cow3sl U KOppessiThl.  MHOTO3HA4YHOCTh  COI030B. [lepemada  JIOTMYECKMX  OTHOIICHWH B
CJIIO)KHOTIOYMHEHHOM  TIpeJIoKeHUU.  beccoro3nble  mpuaatouyHble  npeioxeHus.  ClUTHbIE
MpeIOKEHUsT pa3HOro Tuma. PacmpoctpaneHHoe ompeaenenue. Ilpudactue 1 ¢ zu 6 dyHKINH
onpeneneHusi. Ilpunoxenune. CTeneHUW CpaBHEHMs TpUIIAraTelbHbIX. YKa3aTelIbHbIE MECTOMMEHUS B
GYHKIIMM  3aMEHbl  CYIIECTBUTENbHOTO. OAHOPOJAHBIE WIEHBl MNPENJIOXKEHUS pazHOro  THIIA.
NupUHUTHBHBIE W TPUYACTHBIE OOOPOTHI B Pa3sNUYHBIX (YHKIHSAX. MoaanbHble KOHCTPYKIIMH Sein |
haben + zu+ Infinitiv. Monansubie Tiarosbl ¢ uHGuHUTHBOM | 1 Il akTnBa M maccuBa. KOHBIOHKTUB 1
KOHJIMLIMOHAJIUC B pPa3iIW4HbIX TUNax npempioxkeHuid. Pyrypym I m II B MomanbHOM 3Ha4YeHUH.
Mopanbabie cioBa. DYHKIIMKA TACCMBA W KOHCTPYKIUHU sein + Partizip Il (cratuBa). TpexXuaeHHBIH,
JIBYYWICHHBIA M OMHOWICHHBIH (0e3muuHblid maccuB). CodeTaHus C TOCHENOTaMH, MPEJIOTaMu, C
YTOYHUTENSIMU. MHOT03HAYHOCTh M CHHOHUMHSI COIO30B, MPEJIOroB, MECTOMMEHUN, MECTOMMEHHBIX
Hapeuuit u T. 1. KOMMyHHKAaTUBHOE WICHEHHUE TPEVIOKECHUS U CIIOCOOBI €T0 BBIPAKEHUS.

Jlekcuka u ¢gpaseosorus

XapakTep JIEKCHYECKOT0 Marepuaia — Yy3KOoCIHeluainbHas, MpodeccHoHalbHAs M Hay4yHas H
Hay4YHO-TIEJJarorTuyecKas JIeKCMKa, B TOM 4HCIE TepMHUHOJoruyeckas Jiekcuka. CTHINCTUYECKH
HeliTpasipHasi, Haubolee ymoTpeOWTeNbHAas JIeKCHKAa. ba3oBas TEpMHUHOJOTHS — CHEIHMAIbHOCTH.
Jlormyeckasi couyeTraeMoCThb CJIOB. YCTOMUYMBBIE BbIpaKeHHs, Haubosee pacrnpoCTpaHEHHbIE (HOPMYIIbI-
ke (obpalieHue, IpUBEeTCTBUE, OJarogapHOCTh, u3BMHEHHE). [loHaTre quddhepeHnranuy JeKCUKU Mo
chepam nmpumeHeHus. beToBast, TepMHHONIOTHYECKast, 00LIeHay Has1, oduinaibHast JIEKCUKA.

Crniu peun

O6uxomHo-nmurepaTypHbiii cTuiab. [lonsTHsa. OcHOBHBIE OocoOeHHOCTH. OQuIMaIbHO-IETOBOM
ctunb. [lonstus. Xapaxtepuctuka. Hayunsiit ctunb. Ilonstus. Cdepa npumenenus. OcHOBHbBIE
0COOEHHOCTH.

I'oBopenne. AynupoBanue. UYrenue. [lncsmo.

Hcnons3oBanue Hambosee yrmoTpeOUTENbHBIX JEKCUKO-TPAMMATUYECKUX CPEJICTB B OCHOBHBIX
KOMMYHHMKATHUBHBIX CHUTyallUsX Heo(puIuanbHOro U oduuuamsHoro ooOmieHus. OCHOBBI MUCHMEHHOU
peun. IloaroToBka ycTHOTO cOOOIIeHUs, Mokiana. [loHMMaHUWe MUANTOTHYECKOH W MOHOTOHHOW pedu.
dopMupoBaHre HaBBIKOB. AyaupoBaHue B chepe nmpodpuiabHOM KoMMyHHKauu. Buasl TekctoB. [TonsaTue
0 TEKCTax MO MHUPOKOMY U y3KOMY Ipoduitto criennanbHOCTH. OCHOBHBIE BUBI PEUYEBBIX MPOU3BEICHHUI.
dopmupoBaHuEe HaBBHIKOB NMUCbMa. [IoHATHE 00 OCHOBHBIX BHAAX PEUEBBIX IPOU3BE/ICHUIN: aHHOTAIMS,
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pedeparax, TUChbMaX, COOOIICHMs, YaCTHOM WHUChMeE, JAENOBOM mHchMme. Hammcanue Ouorpadwum,
MOTHBAIMOHHOTO TChbMa. OCOOCHHOCTH ITYHKTYAITHH.

4.2. Conep:xaHue JeKI Uit

Ne Coiepkanue JeKIHi Kon-o
/11 P 4acoB

[IpueMbl  KOHCHEKTUpPOBAaHUSA JICKIMHA  (MCIOJb30BAaHUE  OOMICTTPHHSITHIX
1. | cokpamenuii, auarpamm, Onok-cxem u T.1.). CocCTaBieHHE IJIaHA HAYYHOH 4
JIMCKYCCUU ISl Pa3HBIX LEJICH U AyTUTOPUN.

XapakTepucTuka M KiIacCUpUKalKUg HaydYHbIX TEKCTOB. JTalbl HaNUCaHUS
HAayYHOM CTaTbM JJI YYacTHUsl B MEXKIyHApOAHOH KoH(epeHIH (BBIOOD

2. | xypHana, myonukamus). [IpaBuna odopmieHHs OT3bIBa Ha HAYYHYIO CTaThIO. 4
IIpaBuna peneH3upoBaHUS M LUTUPOBAHMUS HAy4YHOM CTaTbu U €€
AaHHOTHPOBAHUE.

3KCTpaJII/IHI‘BI/ICTI/I‘IeCKI/I€ OC06€HHOCTI/I HAayY4YHBIX TCKCTOB. bazoBrie YMCHUA
3. | nyOnuuHoM peun B (dopmaTe akKageMHUYeCKOW TMpe3eHTAluu. PazmudyHbie 4
CTPATCTUU YTCHUS.

OcCHOBHBIE TPUHIMIIEI PAOOTHI C MHTEPHET-pecCypcaMH B HAYYHBIX IIEJIfX.

4. . 6
M cTOUHMKY BOSHUKHOBEHHSI HAYYHOW TEPMUHOJIOTHU.
Hroro 18
4.3. Conep:xaHne NPAKTHYECKUX 3aHATHI
Ne Kon-Bo
HanmeHoBaHME M3y4aeMbIX TEM
n/n 4acoB
Hamucanne anHOTanuii kK HayyHou cratbe. Odopmiienue odumuaibHOro
1. | mucema,  3asBkM,  pe3tome.  lloBTOpeHHEe  BHIOBpPEMEHHBIX  (OpM 8
nericreutenpHoro 3anora. [Ipuyactue I1 u ero dynkmmm.
) Odopmnenuss or3bpiBa Ha HaydyHyko craThio. OdopMmieHne peneH3uu Ha 10
" | HayuHy10 cTaThio. PedepupoBanue. ['epynauii u ero pyHKIum.
[MonroroBka Kk 3apyOeXHOM KOMaHIMpOBKE, O(OpMIIEHHE CTaThH B
3 COOTBETCTBUU C MEXAYHAPOIHBIMU TPEOOBAHUSIMH. g
" | OdopmieHne HCEMa-MOTHBALMU Ha TOJy4E€HHE TPAHTA 10 MEKIyHapOIHOM
Hay4YHO-00pa30BaTeNbHON Nporpamme. MoanbHbIC TIIArobl.
[Ipesenramuss mnpoekra «Most HaydHas paboTa» Ha MEXIyHApOIAHOH
4. | IMCTAaHIIMOHHOMN KOH(EpEeHIUH. 10
CocnararesbHOE HaKJIOHEHUE.
HTroro 36




4.4. Buabl 1 coiep;kaHue CaMOCTOATEIbHON PadoThI

4.4.1. Buasl caMocTOsATEILHOM pabOTHI

Bunbr caMmocTosTenbHOM paboThI Konnuectso yacos
[ToaroroBka K MpakKTUYECKUM 3aHITUAM 6
CaMoCTOATEIbHOE N3YYEHHE OTEIBHBIX TEM U BOIIPOCOB 6
[ToaroroBka k 3a4eTy/3K3aMeHy 6
HUTroro 18

4.4.2. ConepxaHnue CaMOCTOSITEIIbBHONW PaObOThI

Kom-Bo,
Ne n/mt HanmenoBanue n3y4aeMbIX TEM WU BOIIPOCOB
4acoB
Hanucanue anHoTtauuii kK Hay4Hoil cratee. Odopmienne odpuunanbHOro
1. MMCbMa, 3asBKH, pe3tome. [loBTOopeHne BUIOBpPEMEHHBIX  (HOpM 4
neiicrButensHoro 3ajnora. Ilpuyactue I 11 u ero pynkuuu.
) Odopmnenus oT3piBa Ha HaydyHYHO cTaTthio. OdopmiieHHne peleH3uu Ha 4
' Hay4HYI0 cTaThio. PedepupoBanue. ['epyHnunii u ero pyHKIUN.
[ToaroToBka Kk 3apyOekHOW KOMaHIUPOBKE, O(OpMIICHHE CTaThU B
COOTBETCTBUH C MEXTYHAPOJAHBIMH TPEOOBAHUSMHU.
3. Odopmiilenne  NUCbMAa-MOTHBAIlMM  HAa  TNOJY4YEHHWE TpaHTa IO 4
MEXIYHApOJAHOW HAyYHO-0O0pa30BaTENbHOM mporpamMmme. MopaabHbIC
J1aroJibl.
[Ipesenramus mpoekta «Mosi Hay4dHas paboTay Ha MEXKIYHApOIHOM
4, JTUCTAaHIIMOHHOM KOH(epeHIINH. 6
CocnararesbHOE HaKJIOHEHUE.
Hroro 18

5. YueOHO-MeTOAMYeCKOE 00ecieueHrne CaMOCTOATEIbHOI padoThI

VYyebHO-MeToaMUecKue pa3paboTku wmmerorcs B Hayunoit 6mbmmoreke @I'BOY BO IOxHO-
Vpansckuii [AY:

1. [IpakTHdeckas TpaMMaTHKa aHTJIMKACKOTO sI3bIKa [DJIEKTPOHHBIA pecypc] : yded.-meron. mocobue mo
MOBBIIIECHUIO  YPOBHS ~ MEXKYIBTYpPHOM  MNpOQecCHOHATbHO-KOMMYHUKATUBHOW  KOMIETEHIMH U
aKTUBHU3AIMH CAMOCTOSATEIbHOM MMO3HABATEIBHOM EATENTBHOCTH CTYJ€HTOB, MAarICTPAHTOB U aCIIUPAHTOB
Oo4HOM 1 3a04HOM popMm 00yuenus / coct.: JI. I1. Mansarosa, . FO. HoBuxoga ; FOxuo-Ypansckuiit 'AY,
Wucturyr arpoumkenepun .— Yensbunck: HOxnO-Ypansckuit I'AY, 2017 .— 80 c. : Tabmn. —
bubmuorp.: c. 76 (10 Ha3B.) - Jloctyn u3 nokanpHOM cetu: http://192.168.0.1:8080/localdocs/lang/62.pdf.
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http://192.168.0.1:8080/localdocs/lang/62.pdf

6. ®oH/1 O1IEHOYHBIX CPEJICTB /ISl MPOBEIEHUSI TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAIUN

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydwaronuxcsi TpedoBanusim ®I'OC BO
pazpabotan (oOHJ OICHOYHBIX CPEACTB Ui TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH U TPOBEICHHS
MIPOMEXKYTOUHOM aTTecTalny 00yJaronuxcs mo quciuruinae. GOoH T OIEHOYHBIX CPEJICTB MPEJCTaBIICH B
ITpunoxxennn Nel.

7. OCHOBHAS U JONMOJIHUTEJbHAS Y4eOHasl JIuTepaTypa,
Heo0X0AUMas /15l 0CBOCHMS IMCLHUIIUHBI

OcHOBHasi M [OMOJHUTENbHAs ydeOHass JsuTeparypa wumeercs B HayuHoit Oubnuoreke u
AeKTpOHHOU MH(pOopManmoHHo-00pazoBateapHOM cperae DT'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas

1.benoycoBa, A.P. AHTTIUICKHI SI3BIK U1l CTYJICHTOB CEJILCKOXO035IMCTBEHHBIX BY30B
[DnexTpoHHBIH pecypc] : yuebHoe mocodue / A.P. benoycosa, O.I1. MenpunHa. — DIEKTPOH.AaH. —
CIIG. : Jlansb, 2010. — 351 c. — Pexum gocrtyna: http://e.lanbook.com/books/element.php?pll id=588

2. I'youna, I'.I". AHTIIMICKUH S3BIK B MATHCTPATYpPE U acClIUPaHType : yueOHoe mocodue /
I'.I'. I'yOuna. - SIpocnasins : SpociaBckuii roCcyIapCTBEHHBIHN negarornueckuii yausepeuret um. K. /1.
Yumnckoro, 2010. - 128 ¢. - ISBN 978-5-87555-608-1 ; To xe [DnekTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=135306&sr=1

3. EteeB C. B. Hemeuxuii s13b1k [DnexkrponHslil pecypce]: Teopus nepeBona. OCHOBHBIE
nonoxenus / C.B. EBreeB - Mocksa: MI'TMUIMO-YHusepcurert, 2014 - 185 c. - JlocTym K MOJTHOMY TEKCTY
c caiita ObBC YHuBepcureTckas ondbamorexa
online: http://biblioclub.ru/index.php?page=book&id=426663.

4. Hapyctpanr, E.B. UbungenzurdeutschenGrammatik=YmnpaxHenuss 1Mo TrpaMMaTuKe
HEMEIIKOTO s3bIKa [DneKkTpoHHBIH pecypc] : yueOHoe mocobue / E.B. Hapyctpanr. - CII6 : A"TONorus,
2012. - 272 c. - URL: http://biblioclub.ru/index.php?page=book&id=213295&sr=1

5. Ilomosa U. H. I'pammatuka dpaniry3ckoro sizpika. [Ipaktuuecknit kypc [Tekct]: yueOHUK
IUI. MHCTUTYTOB M (paKkynbTeToB MHOCTpaHHBIX s3bik0B / M. H. ITomoBa, XK. A. Kazakosa - M.: Hecrop
Axanemuk, 2010 - 480 c.

6. ®wmnnosa U. H. CpaBHuTENbHAS TUIIOIOTHUS HEMELKOTO U PYCCKOTO SI3BIKOB [ DJIEKTPOHHBIN

pecypc] / N.H. ®ununmosa - Mocka: @aunTa, 2013 - 128 . - locTyn K mogHOMY TeKCTy ¢ caiita DbC
VYHupepcurerckas 6ubmmoteka online: http://biblioclub.ru/index.php?page=book&id=114740.

JlonoJTHUTEIbLHASI

1. 3arpszkuna T. FO. ®@paHIly3cKuil SI3bIK 1JI CTYJIEHTOB €CTECTBEHHO-HAYUYHBIX U TEXHUYECKHX
cnenransHocte [Tekct] / 3arpsskuna T. 0., Pyguenko JI. C., I'mazoBa E. B. - M.: I'apgapuku, 2004 -
192 c.

2. UBanuenko A. W. Ilpaktuka ¢paniy3ckoro sizeika [Tekcr]: COOpHUK YHpaBXKHEHUH I10
rpammaruke - C.-Iletepoypr: Coros, 2002 - 320c.

3. MamuueBa B. T. ®@panny3sckuii s361k [Tekct]: [Tocobue mo mepeBoay TEXHUYECKUX TEKCTOB C
(dpanIry3ckoro s3bika:; YueoHoe mocooue - M.: Beicmas mkosa, 2003 - 181c.
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http://e.lanbook.com/books/element.php?pl1_id=588
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http://biblioclub.ru/index.php?page=book&id=213295&sr=1
http://biblioclub.ru/index.php?page=book&id=114740

4. Mrwomnep B. K. Anrno-pycckuii u pyccko-anrnuiickuii cioBapb [Tekct]: 100000 cioB u
Beipakenuii / B. K. Mrouep - M.: Dkemo, 2008 - 1120 c.

5. Hapyctpanr E. B. [lpaktuueckas rpamMmaTHKa HEMELKOTO SI3bIKa [DJIEKTPOHHBIA pecypc] =
Praktische Grammatik der deutschen Sprache / E.B. Hapyctpanr - Cankt-IlerepOypr: Anronorus, 2009 -
304 c. - Jocrym k momHoMmMy Tekcty ¢ cadita OBC  YHuBepcuterckas —OubOmmoreka
online: http://biblioclub.ru/index.php?page=book&id=213293.

6. Oprnosckas M. B. Y4yeOHUK aHTIHMICKOTO S3bIKa JUISI TEXHUYECKHX YHUBEPCUTETOB U BY30B
[Tekct] / U. B. Opnosckas, JI. C. CamconoBa, A. W. Ckyopuea; MI'TY um. H. D. baymana - M.: U3a-Bo
MI'TY umenu H. 3. baymana, 2001 — 390

7. OcerpoBa M. I'. KOMMyHUKAaTUBHBIA KypC COBPEMEHHOTO (PPAHITY3CKOTO SI3bIKa [ DIIEKTPOHHBII
pecypc]: IlpoaBunyteiii sTan o0yyenus. Yposens B1-B2 / M.I'. Ocerposa; H.JI. Kobskosa - Mockaa:
I'ymanutapubsiii nznarensckuit neHtp BJIAJIOC, 2011 - 192 c. - Jloctyn kK moaHOMY TEKCTY ¢ caifta DbC
YuuBepcurerckas oubnmoreka online: http://biblioclub.ru/index.php?page=book&id=116574.

8. Pecypchbl HH(OpPMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHET,
He00X0AuMBbIe VISl OCBOCHUS AUCHHUILIMHBI

1. www.times.spb.su— caiT O JeJO0BOM TIepenucKe: BHABI JEJIOBBIX MHCEM, OodopmIiIeHHE,
CTPYKTYpa, S3bIKOBbIE KOHCTPYKIIMM, TpeOOBaHUS K DJICKTPOHHOHM IouTe, CTaHIapTHhIE (pasbl,
ATHUYECKHE HOPMBI, 00pa3Libl MHCeM, IpaBUiia I€JI0BOT0 ITHKETA.

2. www.techncs-speech.ru — ctaTby, pa3nTu4HbIe BUABI YIPAKHEHUH 110 TEXHUKE PEUr

3. www.uchcom.botik.ru — mpaBuia opopmieHus CIyKeOHBIX TTHCEM, (haKCOB

4. www.redactor.ru — cTaTbH, CIIOBapH, (popyM Mo pycCKOMY SI3BIKY.

5. Tlogbopka mHMOPMALMOHHBIX PECYPCOB MO BOIPOCAM PYCCKOTO SI3bIKA M KYJIBTYPBl peUH
WWW.gramma.ru/

6. www.rhetoe.ru — caiit Poccuiickoil acconuanum HUcciaeaOBaTeNeld, NpernojaBarened u
YUUTENIEH PUTOPUKH.

7. www.russcomm.ru — cailT Poccuiickoii KOMMYHUKATUBHOM acCOIUAIIHH.

9. MeToauuyecKkue YKazaHud AJs oﬁyqammnxca 0 OCBOCHHIO JUCHHUITJIMHbI

VY4aebHo-MeToInuecKre pa3paboTku uMerorcs B HayuHoit 6ubinoreke u 3MeKTpOHHON HH(OpMaIMOHHO-
obpazoBarensHoi cpene PI'BOY BO FOxno-Ypansckuit [AY:

1. Mansarosa JI. II. Y4yeGHoe mocoOue Mo aHTTIUHCKOMY SI3BIKY Ui aHHOTUPOBAHMS AayTEHTHYHBIX
TEKCTOB MpU paboTe C MarucTpaM, aclUpaHTaMH U COUCKATelssMu [IiexkTpoHHbd pecypc] / JI. I1.
Mamsrosa, JI. C. KpaBuenko; UI'AA - Yensounck: UI'AA, 2012 - 89 c. — JlocTyn U3 JIOKaabHOU ceTu://
http://192/168.0.1:8080/localdocs/lang\15/pdf

2. IlpakTuueckas rpaMMaTHKa aHTIMICKOTO sI3bIKa [DIEKTPOHHBINA pecypc] : yded.-MeTo. mocodue o
MOBBIIIECHUIO  YPOBHS ~ MEXKYIBTYpPHOM  MpOQecCHOHATbHO-KOMMYHUKATUBHOW  KOMIETEHIMH U
aKTUBHU3AIMH CAMOCTOSATEIbHOM MMO3HABATEIBHOMN EATETBHOCTH CTYJ€HTOB, MAarICTPAHTOB U aCIIMPAHTOB
O4HOM 1 3a04HOM popMm 00yuenus / coct.: JI. I1. Mansarosa, . FO. HoBuxoga ; FOxHuo-Ypansckuiit 'AY,
Wucturyr arpoumkenepun .— Yensbunck: HOxnO-Ypansckuit I'AY, 2017 .— 80 c. : Tabmn. —
bubmuorp.: c. 76 (10 Ha3B.) - JlocTtyn u3 nokanbHOM cetu: http://192.168.0.1:8080/localdocs/lang/62.pdf.

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIECTBJICHUH 00pa30BaTE/ILHOIO
npouecca no JMCHUILVINHE, BKJIIYAas NepevYeHb NPOrpaMMHOro odecrnevyeHust 1 MHGOPMAaIHOHHBIX
CIIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHITMI MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
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1. ObC YHuBepcuterckas 6ubnuoreka on-line: http://biblioclub.ru/
2. OBC «Jlanby: https://e.lanbook.com/
IIporpammuoe obecneuenue: MyTestPro 11.0
CIIC «Koncynprantlitoc»
OmeparnmoHHasi cHCTeMa CIEeluaabHOTO HaszHadeHust «Astra Linux Special Edition» ¢ oducHoi
nporpammoii LibreOffice
nanoCAD Dnektpo Bepcus 8.0 jokaabHast
KOMIIAC 3D v16
Beptukans 2014
AnTusupyc Kaspersky Endpoint Security nist 6uzneca
CBoOoaHO pacmpocTpaHsieMoe MmporpaMMHoe obOecrieueHue: «Maxima» (anamor MathCAD); «GIMP»
(ananor Photoshop); «FreeCAD» (ananor AutoCAD); «KiCAD» (anamor nanoCAD DnekTpo).

11. MaTepuajibHO-TeXHUYecKas 6a3a, He00OX0AUMAS /ISl OCYIIeCTBJIECHUSI 00Pa30BaTEJIbLHOI0
npoiuecca no JUCHUIINHE

AyauTopuM [Jisi TIPOBEdeHUs] 3aHATHI JIEKIHOHHOTO0 THIA, 3aHATHI CEMHUHAPCKOT0 THMA,
rPYNNOBBIX M MHAUBHAYAJIBHBIX KOHCYJIbTALMI, TEKYIIEro KOHTPOJSA M MNPOMEKYTOYHOMH
aTTecTaluu

['maBHBIN yueOHBIH Kopnyc: aya. 315, ayn. 417, ayn. 502

ITomemenns 1JIs1 CaMOCTOSATEJIBbHOM PadoThI
['naBHbI yueOHbIN Kopnyc: Hayunas 6ubnmoreka (aya. 201), ayn. 303

IlepeyeHb OCHOBHOIO y4e0HO-1a00PaATOPHOT0 000PY/10BAHMS:

Ha xadenpe: marautona Thompson TM 7670 — 1 mt., marautona Thompson NV 8680P — 2 mir.,
marautoia Thompson TM 2020P — 1 mir., marautona Philips AZ 1830/12 — 3 mt., marauTtona Philips
AZ 1004 — 1 mt., DVD u BuneonpourpsBatens LG DC 675X — 1 mt., marautona ¢ KJ[ Panasonic RX-
D17 — 1 wr., Buneomarautrodon Panasonic — 1 mir., Buneomneitep numynmii LG AL 152 W — 1 mr.,,
HOYTOYK 17,3" Asus (X756UA-TY091TX) (HD) i3 6100U (2.3) Win 10 — 4 .
ayn. 315: reneBuzop Samsung —1 mrt.,
ayn. 417: KK renesuzop ViewSonic N 3260W — 1 miT.,
ayn. 502:J1ocka-maraut mapkep 60*90 PROFF — 1 mir., TeneBuzop Daewoo —1 .
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1IPHJIO’KEHUE Nel

POH/J OHEHOYHbLIX CPEIACTB

JUISL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOBEICHUS IPOMEXKYTOYHOM aTTeCTalluN
oOyyaromuxcs 1Mo AUCHUTIINHE

®T/J.1 HHOCTPAHHBII SI3BIK JJ151 HAYUYHBIX [EJIEN
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1. Ilnanupyemble pe3y/1bTaThl 00y4eHHs MO AUCHUILINHE, XapaKTePU3y0Lue 3Talbl
(popmupoBanusi koMnereHuMii ¥ odecrneYnBaOIMe JOCTHKEHUE IVIAHNPYEMbIX pPe3yJIbTaTOB

ocsoenuns OIIOII

OTanbl
OpMHPO
Nunexc u conepxanue (bopmup
BaHUs [Tnanupyemble pe3ynbTaThl 00yUeHUS
KOMIIETCHITNH
KOMIIETE
H 11U
3HaTB: METOJABI U TEXHOJOTHMU HAYYHOW KOMMYHHKAIIMH Ha
rocyJapCcTBEHHOM M HHOCTpaHHOM si3bikax (YK-4-31).
YmeTn: mon0UpaTh MCTOYHUKH M TOATOTABIMBATH HAayYHBIC
I JIOKJIaJIbl ¥ IPE3EHTAIMU HA TOCYJaPCTBEHHOM W MHOCTPaHHOM
s3pikax (YK-4-Y1).
Bnaners: HaBplkaMM =~ aHanu3a  HAy4YHBIX TEKCTOB  Ha
VYK-4 I'oroBHOCTH A v
rocy/1apCTBEHHOM M MHOCTpaHHOM si3bikax (YK-4-Bl).
HCIIOJIb30BATh
3HATB:  CTWIMCTUYECKHE  OCOOCHHOCTH  MpEICTaBIICHUS
COBPEMEHHBIE METO/IbI U . . .
. pPE3yNbTaTOB HAYYHOU NEATEIHHOCTH B YCTHOW M MHCHMEHHOMN
TEXHOJIOTUM HAy4YHOI
dbopme Ha TOCYZapCTBEHHOM W WMHOCTpaHHOM si3bikax (YK-4-
KOMMYHHKAIIH Ha 32)
TOCYJJapCTBEHHOM H )
YMeThb: creoBaTh OCHOBHBIM HOpPMaM, MPUHATHIM B HAYYHOM
WHOCTPAHHOM SI3BIKAX
IT OOIICHNH HA TOCYIAPCTBEHHOM M MHOCTPaHHOM si3bikax (YK-4-
V¥2).
Binaners: pa3iudHBIME METOJAMH, TEXHOJIOTUSMHU W THIIAMH
KOMMYHUKAIIMA TIPH  OCYIIECTBJICHHH MPOodheCcCHOHATBLHOMN
JEeSATEIbHOCTH Ha TOCYJapPCTBEHHOM M HHOCTPAHHOM SI3bIKaX
(YK-4-B2).
3HaTh:  TPUHIMIBL, METOABl  OpraHU3allMd  HAy4YHO-
UCCIIEIOBATENIbCKON JIEATENBHOCTH B cdepe SKOHOMHUKU H
yIpaBleHUs; OCHOBHBIE HMCTOYHUKH HAYYHOW HH(pOpMAINH U
TpeOOBaHUsI K MPEACTABICHUIO HAyYHBIX HH(OPMALMOHHBIX
matepuainos (OITK-1-31).
OIIK-1 Crioco0HOCTH YMeThb: COCTaBISITh OOIIMI IJIaH HAYYHO-UCCIIEOBATEIHCKOM
CaMOCTOSTEJIbHO JEeSTELHOCTH 0 BBIOPAHHOW TeMe WCCIe0BaHUM; BHIOUPATH
OCYIIECTBIISATh HAYIHO- I METOJIbl HAy4YHBIX MCCIIEJOBaHUM U crmocoObl 00paboTKH
HCCIIEA0BATENbCKYIO pe3yAbTaTOB; MPOBOJIUTH UCCIEAOBAHUS IO COTVIACOBAHHOMY C
NeSITENIbHOCTD B PYKOBOJHUTENEM IUIaHy, MIPE/ICTaBIATh MOJTy4YEHHBIE
COOTBETCTBYIOLIEH pesyabTatsl (OIIK-1-Y1).
npodeccuoHanbHOM Bananers: KOMIUIEKCOM OOIIEHAYUYHBIX, CHEIHAIbHO-HAYYHBIX,
obnactu ¢ IKCIIEPUMEHTANIBHBIX,  CTATHCTUYECKUX,  MaTeMaTHYECKUX
HCTOJIb30BAaHUEM METOJIOB aHaJln3a colalibHO-3KoHOMHIUeckux cuctem (OITK-1-
COBPEMEHHBIX METO/IOB B1).
UCCIIEIOBaHUS U 3HaTh: TeopeTHUecKre U MPHUKIAaJHbIE OCHOBBI OpPraHU3AlNH
uH(OPMAIIMOHHO- Hay4HO-UCCIIEA0BATEIbCKOM JeATEeTbHOCTH; OCHOBHBIE
KOMMYHHMKAI[MOHHBIX METOJIOJIOTUYECKUE TOAXOAbl K TIOCTAHOBKE M PEIICHHUIO
TEXHOJIOTHI UCCIIEIOBATENILCKUX W TPAKTHYECKUX TPOOJIEM; OCHOBHBIC
II METOABl  HCCIEeNOBaHMs, (HOPMBI  TPEACTABICHHUS  €T0

pesynbraToB (OIIK-1-32).

YMeTb: aHaNU3UPOBaTb METOJOJOTHMYECKHE MNpoOIeMbl U
TEHJCHIIMY COBPEMEHHOW HayKH, ONpEAeATh NEPCHEKTHBHbIE
HalpaBJICHUsl HAy4yHBIX HCCIIEAOBAaHUM, OOOCHOBBIBaTh HX
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HAyYHBIMH (PaKTaMH; HCIOJIh30BaTh COBPEMEHHBIC METOIBI
HCCIIE0BAHUSA 51 MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, a/IallTHPOBATh COBPEMEHHBIE JIOCTHIKECHUS HAYKU
U HAYKOEMKHX TEXHOJIOTUHA K 00pa3oBaTEIBHOMY MPOIECCY
(OIIK-1-Y2).

Bnagers: wMerogamMm CHUCTEMHOTO aHAJM3a  COIHMAIBLHO-
skoHoMuueckux cucreM (OI1K-1-B2).

3HaTh: 0a30BbIE METOJIWKH MPENOJABAHUS IKOHOMUYECKUX
mucturaH (T1K-3 — 31)
YMeThb: TPUMEHSTHh MOJYYCHHBIE 3HAHWS B MPENOJaBAaHUU

I HSKOHOMMYECKUX TUCHUIUIMH B CHCTEME BBICHIETO 00pa30BaHUS
[1K-3 CnocobHOCTh 1 %
C HCIOJIb30BaHHEM HH(popMannoHHbIX TexHomoruil (IIK-3 —
YMEHHE UCII0JIb30BaTh V1)
MOTYyYCHHBIC 3HAHHW B Bananers: MeromamMu moBbIIeHUs 3 (HEKTHBHOCTHU MPENoaaBa-
MpenoiaBaHuu tenbckoi nesrenbHocTH(I1K-3 — B1)
YKOHOMUYECKUX 3HaTh: CcOBpeMeHHbIe  HMH(POPMAIMOHHBIE  TEXHOJOTHH,
JMCITATLIHH B CHCTEME UCIIONIb3yeMble B 00pa30oBaTEIbHOM IMIPOLIECCE B CHCTEME

BhIciero oopazosanus (I1K-3 — 32)

BBICIIET0 00pa30BaHuUs C
¥YMeThb: ocymecTBIATh 3()(HEeKTHBHBIE KOMMYHHUKAIMU B IEIAX

HCTOMB3OBARMEM ¢dopmupoBaHua Yy OOYYaIOMIMXCS CHCTEMBl KOMIIETCHLUH B

HH)OPMAIMOHHBIX II COOTBETCTBMH C TIPOrpaMMaMH BBICHIEr0 00pa30BaHUS U

TEXHOJIOT Ui HeJIMH ~ JIMYHOTO M TPO(ECCHOHANBHOTO  Pa3BUTHUSA
obyuaroruxcsa(I11K-3 — V2)

Baaners: UH(POPMALIMOHHBIMH TEXHOJIOTHSIMH,

UCIOJIb3YEMBIMHU B TIpOIECCE MpPErnojaBaHUsl IKOHOMUYECKUX
JTUCIUILTAH B crcTeMe Bhiciiero oopasosanus (I1K-3 — B2)

2. TunoBbie KOHTPOJIbHbIE 3a]aHNUS U (UJIH) HHbIE MATEPUAJIbI, HEO0OXOAUMBbIE VISl OLEHKH
3HAHUI, YMEHU ¥ HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIHX ITAMBI
(¢opmupoBanus komnerenuuii B npouecce ocsoenust OIOII

TumnoBble KOHTPOIJIbHBIE 33/IaHUS W WHBIE MaTepuaibl, HEOOXOAMMBIC /ISl OLICHKH 3HAHUA,
YMEHHI U HAaBBIKOB U OIbITA JIEATEIbHOCTH, XapaKTEPU3YIOIIUX dTanbl (POPMUPOBAHUS KOMIIETEHIIUH B
nporecce ocBoenus OIIOII conepxarcs B yueOHO-METOAMUECKUX Pa3padOTKaX, MPUBEACHHBIX HUXKE.

1. ManstoBa JI. Il. Anrmumiickuii s3p1k [Tekcr]: ydyeOHOE MmocoOWe MO aHTIMKUCKOMY SI3BIKY IS
AHHOTHPOBAHHUS ayTEHTHYHBIX TEKCTOB MpU padoTe ¢ acnupanTamu U couckarensimu / JI. I1. Mansrona,
JI. C. KpaBuenko; UI'AA - Yensabunck: UI'AA, 2013 - 128 c.

2. [IpakTudeckasi rpaMMaTHKa aHTIUICKOTO s3bIKa [ DIEKTPOHHBIN pecypce] : yued.-MeTo 1. mocobue 1o
MOBBIIIECHUIO YPOBHSI MEXKYJIBTYPHOH MpodecCHOHaTbHO-KOMMYHUKATUBHOW KOMIETEHIMH U
AKTUBHU3allNUu CaMOCTOSITCIILHOM II03HAaBATEIbHOU ACATCIIBHOCTU CTYACHTOB, MAaruCTpaHTOB U
aCIIUpaHTOB OYHOW W 3a04HOU dopm oOyuenwms / coct.: JI. I1. Mansarosa, 1. 0. Hosukosa ; KOxHo-
VYpansckuii ['AY, UactutyT arponrkeHepun .— YenstOunck: FOxuo-Ypansckuit AV, 2017 .— 80 c. :
tabn. —  bubmwmorp.: c¢. 76 (10 mwa3B.) - Jloctym W3  JIOKaJbHOM  CETH:
http://192.168.0.1:8080/localdocs/lang/62.pdf.

3. MeToauueckne MaTepuaJibl, ONpeae/siiolue NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U (MJIM) ONbITA eATEJIbHOCTH, XapPaKTEePHU3YyOIIUX ITaM(bI)
¢opmMupoBaHus KOMIIETEH U
B nmaHHOM pasgene METOAWYECKHE MaTepHallbl, OMNPENEISAIONINE NPOUEAYpPbl OLICHUBAHUS
3HaHUI, YMEHHI, HaBBIKOB, XapaKTEPHU3YIOIIMX dTanbl (HOPMUPOBAHHS KOMIIETCHIMNA M0 JUCLUIUINHE
«MHOCTpaHHBIN A3BIK AJI1 HAYYHBIX LI€JIEH», IPUBEACHBI IPUMEHUTEIBHO K KaXKJI0MY U3 HUCIOJIb3yEeMbIX
BUJIOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXYTOYHON aTTEeCTallui 00YJYarOIUXCs.
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3.1. OneHo4HbIe CPpeACTBA VISl NPOBEIEHUS TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH

OueHovHbIe CpPeACTBA TMPEJCTABISAIOT cO00M (OHI KOHTPOJBHBIX 3aJaHUN, a TaKkKe
onucanuil GpopMm U mpoueayp, NpeaHa3HAYeHHbIX AJISl ONpPEeNIeHUs CTeTEeHN c(POPMUPOBAHHOCTU
PE3yNbTaTOB 00yUYEHUS 00yUaIOIerocsl M0 KOHKPETHON AUCIIUTLIIHE.

K onieHOYHBIM CpesicTBaM pe3yiabTaTOB 00y4YeHHUs OTHOCSATCS:
VYcerHbI onpoc (TEOpEeTHYECKUM 3a4eT) — AUAJIOr MPEernojaBaressi ¢ acHUpaHTOM, IElb

KOTOpOTO — CHCTEMaTH3alMsd M YTOYHEHHE HMEIOMNXCS y HEero 3HaHWH, INPOBEpKa €ro
WH/IMBUYaIbHBIX BO3MOXHOCTEH YCBOSHHSI MaTepHalia.
Pedepar — mpomykT camoCTOATENbHOW padOThl acHUpaHTa, MPEACTABISIONIMNA CcOOOM

KpaTKO€ M3JI0)KCHHE B IHMCbMEHHOM BHJIE€ IOJYYEHHBIX DPE3YJIBTATOB TEOPETUYECKOIO AHAIIN3A
OTpeNieIeHHOW Hay4yHOH (y4ueOHO-MCCIIeIOBATeNbCKOM) TEMBl, TJE€ aBTOP pPACKpPBIBAET CYTh
MCCIIEIyeMOT0 BOIPOCA, MPUBOIUT PA3TUYHBIE TOUKH 3PEHHUS, a TaKKe COOCTBEHHOE MOHMMaHHE
poOIEMBI.

3.1.1. YcTHBIN OTBET HA MPAKTUYECKUX 3aHATUSIX

YCTHBI OTBET Ha MPAaKTUYCCKOM 3aHATHU HCIIOJIB3YCTCA IJId OLICHKH KaduCCTBA OCBOCHUSA
acrMpaHTOM o00pa3oBaTeIbHONH NPOTrpaMMBbl IO OTAEIBHBIM TeMaM JAMCHUIUIMHBL BpemeHHoU
WHTEPBAJ OINpOCa, MAWCKYCCHHM 110 NPOWJEHHON TeMe 3aHiATUW NpeaycMaTpUBaETCS MeEpen
M3y4eHUEM HOBOW Tembl. Kpome 3TOro B KOHIIE 3aHSATHH OCYIIECTBIISIETCS JKCIPECC-OMpPOC IO
MPONUJCHHONW TEeMe, OCYIIECTBISIETCS OIEHKAa MOHMMAaHMs aclUpPaHTOM CYIIHOCTH H3y4aeMoro
Bonpoca. [lo pe3ynpraTamMm AMCKYCCUU, U3JI0KEHUS CYITHOCTH M3y4aeMOM TEMBbI MTpernojaBaTesieM, B
BUJIC peKOMeHI[aL[I/Iﬁ 50107%0 BaHaHI/If/'I, npeajaracrcsa MU3y4CHHC HOHOHHHTGHLHOﬁ JIUTCPATyphbl CO
crenn(pUIecKuM MaTepHaIoM JJIs aClIMPaHTa KOHKPETHOTO HAIIPABICHUS U POQUIIS ITOATOTOBKH.

IIxkana Kpurepun onenuBanns

— acNMpPaHT MOJHOCTHIO OCBOUJI Y4eOHBIN MaTepHalt;

— MPOSABIISCT HABBIKU aHAINM3a, 0000IEHHsI, KPUTUUYECKOTO OCMBICIEHHUS
U BOCIPUATUSA HMHGOpPMALMY, HABBIKU BJIAJICHHs HOPMaMH COBPEMEHHOTO
PYCCKOTO s13bIKa, KOMMYHUKATUBHOMN J€ATE€IbHOCTH, OCHOBAMU PUTOPHKHU,
yOJINYHOTO BBICTYIUICHUS;

— MaTepual M3JI0KEH TIPaMOTHO, B OIPEACICHHOM JIOTMYECKOU

Ornenka 5 MOCJICIOBATEIbHOCTH, TOYHO UCIIOJIB3YIOTCS 0a30BbIC MOHSTHUS;
— MOKAa3aHO YMEHHE WJUIIOCTPUPOBATHE TEOPETHYECKUE IOJIOKECHHUS
(oTmaiHoO) KOHKPETHBIMH ITPUMEPaMU;
— NPOJAEMOHCTPUPOBAHO YMEHHE OCYIIECTBIATh KOMMYHUKATHBHYIO
JEeSTEIBHOCTD, OCHOBBI OPaTOPCKOI0 MAaCTEPCTBA,
— MPOJEMOHCTPUPOBaHA C(HPOPMUPOBAHHOCTH M YCTOMYMBOCTH 3HAHUIA,
YMEHUU U HAaBBIKOB;
— MOTYT OBITb JONYIIEHbl OJIHA-JB€ HETOYHOCTH IIPU OCBEIECHHH
BTOPOCTENIEHHBIX BOIIPOCOB.
Onenka 4 OTBET YJIOBJIETBOPSICT OCHOBHBIM TpPEOOBAaHUSAM Ha OLEHKY «5», HO INpH
9TOM MMEET MECTO OJJUH U3 HENOCTATKOB:
(xoporo) — B YCBOEHHUH Y4eOHOTI0 MaTepualia JOMyIIeHbl HEKOTOPbIe HETOYHOCTH,
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HE OTpa3suBHIUECA HA COACPIKAHUHN OTBETA,
—B Iponecce KOMMYHHKaTHBHOﬁ ACATCIIBHOCTH U Hy6JII/I‘IHOFO
BBICTYIIUICHUS JOMYIICHLI HC3HAYUTCIIbHBIC OIIIMOKH.

— HE B [TOJIHOM 00bEME WIIM HETOCIIEeI0BATeNIbHO PACKPBITO CO/IEp)KaHNe
yueOHOro Marepuajna, HO TOKa3aHbl YMEHHUS, HEOOXOAUMBIE IS
Ornenka 3 JaNTbHENIIET0 YCBOCHHS MaTepHaa;
— JONyuieHbl ~ OWMOKM B  OMNpelesieHHH  0a30BbIX  IMOHSTHIA,
(YIOBIETBOPUTENLHO) | TEPMHUHOIIOTUH, UCIIPABJICHHBIE TI0CJIE HECKOJBKUX HABOISAIIMX BOIPOCOB;

— OpU HEMNOJHOM 3HAHMM TEOPETHUYECKOTr0 MaTepualia BbISBICHA
HEJI0OCTaTOYHAas c(hOpMUPOBAHHOCTH yMEHUM u HaBBIKOB
KOMMYHHKATHUBHOM JIESTEIIbHOCTH, OPaTOPCKOI0 MacTepCTRa.

— HE PaCKPBITO OCHOBHOE COZIEp)KaHUE YIeOHOTO MaTepHaa,
— oOHapy)KeHO HE3HAaHWE WM HEMOHWUMaHue OOJbIIel Wi Hauboee
Onenka 2 BAXHOM 4acTH yueOHOro MaTepuana;
— JONYyLIEHBl ~ OMMOKKM B  ONpeAeleHUH  0a30BBIX  IOHATHIHA,
TEPMHHOJIOTHH, KOTOpPbIE HE HCIIPABJICHBI MOCIEC HEKOTOPBIX HABOSIINX
BOIIPOCOB;
— OTCYTCTBYIOT HEOOXOIIMbIC 3HAHMUs, YMCHUSI U HABBIKH.

(HEYTOBIETBOPHUTEIILHO)

3anaHus:
1) CocTraBbTe HOMMHATUBHBIN IJIaH HA UHOCTPAHHOM s3bIke. Onupasch Ha IJIaH, epeaaire
OCHOBHOE COZIEpKaHHME TEKCTAa HAa MHOCTPAHHOM SI3BIKE.
2)IlepeBenute BTOpOIi ab3al] TEKCTA.
3)CocTaBbTe aHHOTALMIO HA HHOCTPAHHOM SI3bIKE K JAHHOMY TEKCTY.
Teker 1

MHorue nroau 1a)xe He M0J03PEBA0T O TOM, YTO BOKPYT HAaC €CTh MHOKECTBO IPEIMETOB U
BellIel, KOTOpbIE UMEIOT YAUBHUTEIbHbIE CBOWCTBA. B 3T0il cTarbe 00CyaMM TBEpAOCTh HEKOTOPBIX
MaTEpUajIOB U UHTEPECHBIE PE3YJIbTAThI, KOTOPBIE MTOJIY4at0TCS HA OCHOBE 3TUX CBOMCTB.

B 1994 rony 6onbioe 3emiueTpsicenue yaapuwio ommu3 Jloc-Anmkeneca, yous 57 uenoBek, u
nopanuB Oosee 5 000. MarepuanbHBII YPOH TOCTHUT HEBEPOATHHIX 20 MUJUIMAPIOB JOUIAPOB.
Takue 3emieTpsiceHusl 3acTaBISAIOT HAc 3aayMarbes. Hackonpko TBepmas 3emiis MOJ HAIIMMHU
Horamu? UTo BOOOIIE 3HAYHUT MMOHIATHE TBEPIOCTH?

KamMeHHOYTroJbHBIN NEK KaKeTCsl TBEPABIM, HO 3TO He Tak. Ha camom nene oH siBisieTcs
OYEHb BSI3KOHM >KUAKOCTHIO, T.€. OH JKHAKWU. BS3KOCTH - 3TO Mepa CONPOTHUBIICHUS PACTEKAHUIO.
OnuBkoBoe macio npumepHo B 100 pa3 Bs3ue Bozbl, a Meq B 100 pa3 Ba3ue macna. Bszkocts neka
Oonpbiie Bs3KocTH Boabl B 230 mMwmmapaoB pa3. B KnupnenackoM yHuBepcuTeTe Haj IEKOM
MIPOBOJIUTCSI CaMBIid MTPOJOJDKUTENBHBIN B MHUpe dKcriepuMeHT. B 1927 roay mek OblT OMEIIEH B
BOpOHKY. 3a 90 neT u3 Hee ynano Bcero 9 xanens. HUKTO He nmpucyTcTBOBaN NpH NAJACHUN KaIlIH.
B 1988 rony xpanurtens sxcniepumenta J[xoH MelHCTOH ObUT OJIM30K K TOMY, YTOOBI YBHJIETh KaK
nagaet Karis. OH BbIIIEN U3 KOMHATBI, YTOOBI HAJUTh ce0e Yaro M MPOIYCTHI 3aBETHBIM MOMEHT.
Bb1 MokeTe HaOMOaTh 3a 3TUM 3KCIEPUMEHTOM OHJIAMH, HO TaK KakK MOCHEAHsS KaIljsl yraja B
2014 roxy, To Bpsix 11 Bam ygacTcs B Oibkaidiiiie okl YBUIETh 3aBETHOE TaJiCHUE.

Jlpyroe BeIecTBO, KOTOPOE SBJISETCS BSI3KOM KHUIKOCTBIO - 3TO CTeKI0. CTEKIIO HEOOBIYHO
TE€M, YTO OHO SBISIETCS aMOpPPHBIM TeloM. MONEKyNIbl JUOKCHUIA KPEMHHUS HE COCTaBIISIOT
YIOPSIOUEHHYIO CTPYKTYpY. CTEKIO OXJaKAaeTcsi HACTOJIBKO OBICTPO, YTO HpU MEPEXoie U3
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KUJIKOTO B "TBepA0€" COCTOSHHUE, MOJIEKYJIbl HE UMEIOT BPEMEHHU BBICTPOUTHCS B YIOPSIOYEHHYIO
KPUCTAJUTMYECKYIO CTPYKTYpY. Bu3yanbHO TBEpJbIM CTEKJIO JENAl0T aTOMbl WJIM MOJEKYIIHI,
KOTOpbI€ HACTOJBKO CHJIBHO CKPEIUIEHBl JPYr C JPYroM XHUMHYECKH, YTO OHHU HE MOTYT
MIPOCKAJIb3bIBATH PSJIOM C JIPYTUMHU.

OnHaKo OTCYTCTBUE YHOPSJIOYEHHOM KPUCTANIMYECKON CTPYKTYPBI J€IaeT CTEKIO BCE kKe
KUIKHAM, JTaXKe KOI/Ia OHO HaXOJHUTCSA B BU3YaJbHO TBEPAOM COCTOSIHMU. MIMeHHO u3-3a TOro, 4TO
CTEKJIO Ha CaMOM JIeJIe KUJKOEe, B OKOHHBIX pamax B CTapbIX AOMAaX, I/I€ OKHA MPOCTOSIN yXKe IO
HECKOJIBKO JIECSITKOB JIET, XOPOIIO 3aMETHO, YTO CTEKJIA TOHBIIIE BBEPXY YEM BHHU3Y. DTO CBSA3aHO C
TE€M, 4TO HEKOTOpAasl 4acTh CTEKJA 3a JOJTHE TOJbl Y€ CTekja cBepXy BHU3. [loaTomy B Takmx
JIOMax OKHa Jpe0e3kaT B pamax, Bellb BBEPXY OHH YK€ TOHBIIE, YeM IMOITOTOBICHHBIA IJIsT HUX
3a3op. MHorna 3ToT 3¢ eKT HACTOIBKO 3aMETEH, UTO CBEpPXY 00pa3yeTcs axe IIeib.

Wnem nansme. YUTo MBI 3HaeM Ipo BHYTpeHHIOO 4dacTh 3emuu? Ilox 3emHOl Kopoit
HaxXOJUTCSI MaHTHUs, KOTOpas OTBEYAeT 3a JBWKEHHE TEKTOHWYECKHX IUIMT U 3EMJICTPSICEHUSI.
TBepnast oHa mnm xuakasa? Mpl HUKOI/Ia HE CMOXXEM YBUIETh MAHTHIO HAINPSAMYKO, HO MOYKEM
HaON01aTh JIaBy, KOTOpasi SIBJSETCS pacKaJleHHbIM KaMHeM. MOXKHO MpeICTaBUTh, YTO MaHTHUS
OYCHb Ha Hee Moxoka. MaHTHsl JTOHKHA OBITh KHUAKOH, TOTOMY YTO €i HY)XHO T€4b, MIPABUILHO?
Ha camom nene HeT, MOTOMY 4YTO MaHTHS SIBISIETCS TBEPIBIM TeIOM. BONHBI ¢ JBHUraTeiabHbIM
3eMJIETPSICEHUEM MOTYT PACIPOCTPAHIATHCA CKBO3b MAHTHIO, HO O3TH BOJHBI HE MOTYT
MepeABUTaThCS CKBO3b JKHUJIKOCTH, YTO SIBIIAETCA MOATBEPXKICHHEM ee TBepaocTtu. Kakum xe
oOpa3oMm TBepblii KaMeHb TedeT? OTBET HAXOAWTCS B HEWICATHLHOCTH KPUCTAILIOB, Y KOTOPBIX
MOXET HE XBaTaTh HECKOJbKHX aTOMOB. BSI3KOCTh MaHTHHM MOXOAUT Ha BA3KOCThH CTEKJIA, TOJIBKO Ha
HECKOJIBKO TIOPSAJNKOB BbIIE. MaHTHS CTAHOBUTCS IIOXOXa HA KUAKOCTb, HO TOJBKO B
re0JIOTUYECKHE OTPE3KH BpeMeHU. Ilek - 370 KUAKOCTh, KOTOpass MOXKET Te4b TaK MEIJIEHHO, YTO
Ka)KeTCsl TBEPIbIM TEJIOM. A MaHTHS 3eMJIH - 3TO TBEPAOE TeNI0, KOTOPOE BeAET ce0s KaK >KUIKOCTb,
€CJIM MOJ0XK/1aTh JOCTATOYHO JIOJITO.

TBepIoCTh M MIIACTUYHOCTH HE UMEET a0COIIOTHOTO 3HAYEHHMS], a TOJIBKO OTHOCUTENbHOE. 1
BCE TEJIa HAa CaMOM JIeJIe OAHOBPEMEHHO KHUAKUE U TBepAble. Korna B gene orpoMHas macca U cuia,
TO pa3HHUIA TepsieT 3HaueHue. TBepble onpeeneH s, KOTOpble MBI s ce0si co3/1aeM, IPUBOJAT K
HETMPaBUJILHBIM MIPEICTABICHUSIM U BSI3KUM CIyXaM.

Texct 2

BceM wu3BecTHO, 4TO BOJa XOPONIO MPOBOAMUT 3eKTpuueckuid Tok. [lo 3Toi mpuuuHe,
HaIrpuMep, Hellb3sl KyIaThCs B TPO3Y, HENb3sI MOKPBIMU pYKaMHu paboTaTh C JIEKTPONpHOOpaMu U
Tak gajiee. Ho mpoBoAMT Ji BOAAa TOK HAa CaMOM Jielie?

Ha camom pnene Tok mpoBOJUT HE BOAA, T.€. HE MOJEKYJbl BOJABI, a pa3jIM4yHbIe MPHUMECH,
COZEpIKAIMECS B HEW, B YaCTHOCTH HOHBI PA3JIMYHBIX MHUHEpAJIbHBIX coyieil. Boma oTinuHbIN
pacTBOpUTEIb, MOTOMY B NPHUPOAE B BOJE BCErJa PACTBOPEHO MHOTO Pa3IMYHBIX MPUMECEH,
KOTOpBbIE MPUBOJAT K TOMY, UTO BOJIa B HATYPAJIbHOM CBOEM COCTOSTHUU Ha 3eMJie BCeraa MpOBOIUT
TOK.

Ho coBpemeHHBIE TEXHOJIOTHH, TPH HEOOXOJAMMOCTH, IO3BOJIIOT TMOJHOCTHIO OYHUCTHUTH
BOJly OT BCEX MPHUMECEH, OCTaBUB B HEW TOJBKO MOJIEKYJBI camMoOil BOJbl. Boja, ouumieHHas ot
MpUMECEH, Ha3bIBACTCS NUCTUUIMPOBAHHOM. Tak BOT MUCTHILUIMPOBAHHAS BOJA SJIEKTPUUYECKHUI TOK
MOYTH HE MPOBOJUT, @ BMECTO 3TOTO SIBJSETCS XOPOUIUM JIUAJIEKTPUKOM. JIUCTUIIMpOBAaHHAS BOJA
UMEET IIMPOKOE MPUMEHEHHE B TEXHHUKE, MEIUIIMHE U MPOMBINIICHHOCTH U BhIPA0ATHIBAETCS B
OopIIKX KoMudecTBax. E€ qake MOKHO KYIMUTh B aBTOMara3uHax U anTekax.
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OpHako HE CTOUT CJMILIKOM CHUJIBHO IOJaraThCsi Ha TO, YTO BOJIA OYMIIEHA U MO3TOMY HE
JI0JDKHA TIPOBOJUTH TOK. Jleno B TOM, YTO ITMCTHIUIMPOBaHHAs Boja TpebyeT ocoboro obparieHus,
MHAuYe OHA O4YeHb OBICTPO CHOBAa pAcCTBOPUT B ceO€ MHOMKECTBO NpUMECe M CHOBa CTaHET
npoBoHUKOM. Tak B ObITy Bam He ynmactcs CIMIIKOM JOJNTO COXPAHSATh BOAY HACTOJIBKO YUCTOM,
4TOOBI OHA HE MPOBOAMIIA TOK.

Bc€ 510 03HauaeT, 4To Mephl O€30MacCHOCTH MPH PaboTe ¢ PAECKTPUUECKUMH TTprHOOpamMu 1
YCTpPOMCTBAMU TO-NPEKHEMY HENb3sl HapymaTh. [loMHHTE, 4TO Ta BOJa, KOTOpPYHO Bbl MoxkeTe
BCTPETUTh B OOBIYHOM >KM3HM, BCErJa O0JIaJaeT MPUMECSIMU U TOTOMY SBJISIETCS XOPOIIMM
MIPOBOJAHHUKOM 3JIEKTPUUYECKOTO TOKA.

Teker 3

[IpoBoia B BBICOKOBOJIbTHBIX JIMHUSIX OJJIEKTpOIiepeaad HE 3aKIIOUYeHbl B PE3UHOBYIO
M30JISIMI0, OHM TMPOCTO 3aKPEIUICHBI Ha OMOpax C TMOMOINBI0 H30JSITOPOB M TakKuM 00Opa3oMm
ANEKTPUYECKHU KaCAIOTCs TOJIBKO UCTOYHHKA U MOTPEOUTENS TOKA.

OnHako, HEPEAKO MOYKHO BHJETh, KaK NTHUIBI CUAAT Ha 3TUX IpoBojax. Ilomywaercs, dyro
IITHLBI XBAaTAKOTCS 32 OTOJIEHHBIN IPOBOJ IO KOTOPOMY, MMPOTEKAET OIPOMHBIN TOK. Tak mouemy xe
OHHU TIPU 3TOM HE CTPAJIatoT?

Jeno B TOM, 4TO KOTJia MTHIIA CAJAUTCS HA MIPOBOJI, TO CO3AAETCS NapaJlIeIbHOE COETUHEHUE
MpoBOAHUKOB. OJHUM TMPOBOAHUKOM CIYXHUT cama MTHIA, a JPYTMM — YYacTOK IMPOBOJAA MO
Horamu y ntuiibl. CONMPOTHUBIEHUE MTUIIBI BO MHOTO-MHOTO pa3 OOJIbIIE COMPOTUBIICHHS MTPOBOJIA,
[I03TOMY 110 HEH NPOTEKAaeT HUYTOXKHO Majblii TOK, KOTOpBIM HE MOXET €l MOBpeaAuTh (IIpH
napajuieIbHOM COeIUHEHUH OO TOK paclpeaenseTcss Mexay MapajieIbHbIMU yYacTKaMU 1eTH
00paTHO MPOMOPIMOHATILHO COMPOTUBIICHUIO).

Opnako mNTHIIA BCE K€ MOXET TMOrMOHYTh TIpU HENpPaBWIBHOM OOpalleHuu ¢
BBICOKOBOJIbTHBIMM JIMHUSIMU 3JIEKTponepenad. [[ns aroro el ngoctatoyHo, CUAs Ha NIPOBOJE,
KOCHYTBCSI METANINYECKON YaCTH OJHOW M3 ONOp, KOTOPBIE YAEPKUBAIOT NMPOBOAA. JJaHHBIE ONOPHI
OUYEBHJIHO 3a3€MJICHBI TaK KakK yCTaHOBJIeHbI Ha 3emuie. KpoMe TOro, Temnepb yx e CONpOTHUBIICHHE
NITULBI HAMHOTO MEHBIIIE COMPOTUBIICHUSI BO3AyXa (C KOTOPHIM OHa B 3TOM CJIydae CO3JaeT
napajuieIbHOe COCUHEHUE) TOITOMY CHJIa TOKa, KOTOpasl MPH ATOM MOWUIET depe3 NTHILy Oyaer
orpoMHO#. TOK Tako# 0OJBIION CHIIBI OYKBAJTbHO UCTIETIEINUT NTHILY TOYTH MOMEHTAJIBHO.

OTH peaKkWe MNTHUIBl, KOCHYBLIMECS OJHOBPEMEHHO IIPOBOJA M OIOPBI, SBISIOTCS
€IMHCTBEHHBIMU JKE€PTBAMU TOIO, YTO NPOBOJA B BBICOKOBOJBTHBIX JIMHHUSIX HE 3aKIIIOUYEHBI B
M3O0JISIHIO, a JIUIIL U30JIUPOBaHb! OT onop. [Ipu 3ToM ciaydan rubenu NTULl HUKaK HE CKa3bIBAIOTCS
Ha mpolecce nepeJayu JEeKTPOIHEPru, HUKaK €My He BPeIsaT U He HapylarT. IMEeHHO mo3ToMy
MPOBOJA TO-TIPEKHEMY M OCTAIOTCS 0€3 W3OJSIHMH, BEIb 3aKIIOYUTh WX B He€ ObUIO OBl OYEHB
JIOPOTO U CIOXKHO.

Kpome Toro, Hy’>KHO OTMETUTh, YTO HE U30JMPOBAHBI OT BHEIIHEHN CpeAbl U BO3/lyXa TOJIBKO
BBICOKOBOJIbTHBIEC JTMHUU AieKTporepenad. OHM MOJABEHIEHBI HA OTPOMHBIX OMOPAaX OYE€Hb BHICOKO.

A BOT T€ MPOBOJIa, KOTOPBIC PACXOAATCS OT MOJACTAHIINKI K JJOMaM JIFOACH, K (OHApSIM U Tak
Janee Mo CToji0aM HEOOJIBIION BBICOTHI, YK€ CHA0XEHBI M30JAIMEN 1O BCeH JMHE (MO KpaiHei
Mepe AITO TPEIyCMOTPEHO COBPEMEHHOHN TeXHojoruen snekrpudukanuu). B 3Tux mpoBonax,
PacMoJIOKEHHBIX Ha 3HAYUTEIFHO MEHBIIEH BBICOTE MPOTEKAET, KCTAaTH, YK€ U HE TaKOW OOJbIION
TOK, ¥ HaIlpsOKEHUE Ha HUX MeHble. M Tak Kak OHM MOJIHOCTBIO 3aKIIOYEHBI B U30JIALIMIO OHU YXKe
COBCEM HE€ YIrpOXaloT NTHIAM. XOTS NPUYMHOM JUJII TAaKOro HW30JHMPOBAHUSI ITHX IPOBOJIOB
SIBIIIETCSL B TMEPBYIO OYepeab 0€30MacHOCTh JIt0JIeH, KOTOPBIe, XOTh U C TPYJAOM, HO TaKkKe MOTYT
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BCTYNHUTH C HUMHU B CIIy4allHBIH KOHTaKkT. Beap 3TH mpoBonma BCTpeyaroTCs TOpasfo 4Yaiie, ¥ OHH
ropasno Ooimxe.
Tekcr 4

B otoii crathe 006cyuM HackoJbKo Oe3omacHbl ceifuac aBTomoOmnu? Ilouemy He crenarthb
MalgHy eme OoJjiee MPOYHOH, W Haa dYeM TNopadoTald WHXKEHEPHI, YTOOBI MPEIOTBPATHTH
TJIau€BHBIE MTOCJIECTBUS IPU aBapuu?

B nmutpe GeH3mHaA COACPIKUTCS OKOJIO 56 MerapKoyeld XUMUUECKOW YHEPTrUuu. DTO OOJbIIIe,
4YeM IpH B3pbIBE TAKOTO K€ KoJW4yecTBa TpoTwia. M 3Toi sHepruu XBaTuiao Obl Ha IENbIi JeHb
paboTel TocTepa. MammHbl paboTarOT Onarogaps CXKUTaHWIO OCH3MHA, KOTOpOE MpeBpaliact
XUMHAYECKYI0 SHEPrui0 B KHHETHYECKYIO, CIIOCOOCTBYS IBIKEHHIO MalIMHBL. Bocempaecsar
IIPOLIEHTOB JHEPIrUM TepsAeTcs B BUAE Tela B JBurarene, Ho 20 mnporeHToB oT 56
MWIIHOHOB JDKOYJIEH - 3TO MO-TIPEeKHEMY OueHb MHOro. HeoOxoaumo Bcero 5 yaiHBIX JIOKEK
OeH3MHA, YTOOBI pa3orHaTh 2-yX TOHHYIO MamuHy oT 0 1m0 60 kKM/4. DTO HE KakeTcs OOJIbIINM
KOJIMYECTBOM TOIUIMBA, HO SHEPI'Hsl MAILIMHBI, KOTOpasi ABMXKETCSA CO CKOPOCThIO 60 KM/4, CpaBHUMa
C DHEpruel cjIOHa WJIM CKOpee CTero3aBpa, COpPOIIEHHOTO0 C TPeThero 3raxa. UToObl MalinHe
OCTaHOBUTCS, BCS 3Ta DHEPIusl JOJDKHA KyJa-TO AeThbcs. Eciau MalinHy OCTaHaBIMBAIOT TOPMO3a,
OHU PACCEHBAIOT SHEPrUI0 C TIOMOIIBI0 HarpeBa (M MOCIEAYIOUIETO OXJIAXKJIEHHS) TOPMO3HBIX
KOJIOJIOK M JTUCKOB. A B cily4ae CTOJIKHOBEHHS, SHEPrHs pacceuBaercs jaedopmarueil nepeaHen
yacTd MamMHbl. M Tak Kak MeIJieHHass OCTAaHOBKa Jydlie OBICTPOH, MAIIWHBI TIIATEIHHO
CIPOEKTUPOBAHBl CMHUHATHCA NPU CTOJIKHOBEHHH. DTO TMPOJJIEBACT BpEMsl CTOJKHOBEHHS U
OCTaHOBKa TpeOyeT MeHee HHTEHCUBHOT'O TOPMO3SIIIETO YCKOPEHUSI.

bonbiioe yckopeHrue o4eHb II0X0 BIMSAET Ha YeJIOBeUeCKHe MO3TH U opranbl. Ho mroasim He
OUYeHb HPABUTCSA BOJAUTH MAIIMHBI C JJIMHHBIM IepenoM. Y OOJbIIMHCTBA MamuH ecThb 50 cMm
CMHHAeMOIr0 MPOCTPAHCTBA, B KOTOPOM OHU JOJDKHBI PaccesiTh SHEPreTUYECKUN SKBUBAJICHT.
Jlepopmarus nepeaHeit yacTy MalIuHbI JOHKHA BBIACPKUBATH CUITY, KOTOpasi paBHA YETBEPTH TATU
OCHOBHOTO JIBUTaTels marTia. boiblie moJoBUHBI KOHTPOJIMPYEMOTO CMATHUS JOJDKHA MPUHATH HA
ce0si mapa CTaJbHBIX PEEK, COEAMHSAIOIIMX OCHOBHYIO YacTh MAIIMHBI C OaMmepoM, KOTOpHIE
crubarTcs U 1eOpMHUPYIOTCS, YTOObI BIUTATh SHEPTHIO ¥ 3aMEIIUTh MalIiHy. BCio ocraBuryrocs
SHEPIUI0 JOJDKHA BOUTATH JleopMalys OCTATbHOIO MeTalljla, HaXOJSIIErocsl BIIEPEId MAIIUHBI.
OTO CIJIaHUPOBAHHOE pa3pylLIeHHE JaeT BO3MOXHOCTh MAIIMHE 3aMeIUIsITCsl OBICTPO, HO C
MIPUEMIIEMON B CTaOUITLHON CKOPOCTHIO.

Ecnu 651 MamvHbI ObUTH OY€HBb TBEPJIBIMH, TO OHU ObI OCTaHABIMBAJIUCH HACTOJIBKO OBICTPO,
YTO YCKOpEHHE B HUX MpeBbIIao Obl B 15 u Oonee pa3 TO, KOTOPOE UCIBITHIBAIOT KOCMOHABTHI HA
TpeHUpOBKe. Takue OrpoMHBIE HEperpy3Kd HE COBMECTHMBI C KH3HBbIO. MH)KeHephl Haydmimuch
JeNaTh MAIIMHBI CO CMUHAEMBIMU YaCTSIMH, CO3JAIOLIMMU BHYTpU Oe3omacHyio 30HY. [losHOCTBIO
TBEpJIble MAIIMHBI HE TOAXOMAT JUIsl OE30MacHOCTH BOJAUTENS M MACCaXHpPOB. B MONHOCTHIO
TBEpJBIX MAaIllMHAX Ja)e MPH CTOJKHOBEHHMH Ha coBceM HeOombioil ckopoctu (30 - 40 km/4)
MOTIJIA OBl IOrn0aTh JIFOIH.

Texkct 5

B moBcenHeBHOH JXKU3HUM, €CIM pedb 3aXOAUT O (opMme 3eMid, TO Yalle BCEro MOXKHO
yCIBIIIaTh, YTO OHA H1apoodpaszHas. OHaKO, €ClIM TOBOPUTH MOApoOHee U TouHee o popme 3emin,
TO MOXHO CZEJIaTh HECKOJIBKO BECbMa M BECbMA NHTEPECHBIX 3aMEUaHUM.
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Wtak, BOT Tpu HHTEPECHBIX akTa o hopme 3eMu:

UecTHO TOBOPSI, €CITU HE CUJIIBHO MPUANPATHCS, TO MO OONBIIOMY CYETY, B OMPEICICHHOM
MPUOIHKEHUH, YTBEPKICHHE O MIapoo0pa3HOCTH 3eMiid (aKTUYECKH SBIISETCS BEPHBIM, U BIIOJTHE
JIOCTAaTOYHBIM JUIsl TPOCTBIX PACCYKACHUN M pelIeHHs 3a7ad, TJI€ TOYHOCTh BBIUMCICHUU HE
npessimaet 0,5%. OnHakxo:

Bo-nepBbIX, MBI KOHEYHO TMOHHMAaeM, YTO MOBEPXHOCTh 3€MJIM HE SIBISIETCSI aOCOIIOTHO
TJIaJIKOM, a 3HAYUT B TOYHOCTH IIApOOOpa3HOU ObITh HE MOXKeT. Ha Hell BcTpedaeTcst MHOTO TOp U
BIIaJIMH, HAPYIIAIOUIMX CTPOroe OmpesesieHue A Takod (Urypsl Kak map, rje Kaxkjaas Touka Ha
MOBEPXHOCTHU JOJKHA OBITH paBHOYIAJI€HA OT LIEHTpA.

Bo-BTOpBIX, Naxke ecnu npeHeOpeyb HEPOBHOCTSIMH Ha TTOBEPXHOCTH 3€MJIM, TEM HE MEHee,
TakXke OOIIEH3BECTHO, YTO 3eMJIsl Clierka MPHUILTIOCHYTa OT TOJIoca K MONIocy (pedb UAET O
reorpaduueckux moirocax). CBs3aHO ATO C CYTOYHBIM BpaIlleHHEM 3€MJIM BOKPYT CBOEH OCH.
Taxkum oOpazom, ceueHre 3emiu, roBops 0ojiee TOUHO, SBISIETCS HE KPYrOM, a CKOpee 3JUTUIICOM
(wm oBasioM). A TpexmepHas ¢urypa, npeAcTaBistomas u3 ce0s CIUTFOCHYTHIN ap, Ha3bIBaeTCs
AJUIATICOUIOM BparieHusi. Takum obOpazom, 3emisi uMmeeTr GOpMy SJUIMIICOMA, KOTOPBIA TeM He
MeHee, HaCTOJIbKO CJ1a00 BBIPa)KEH, UTO OTJIMYUTH €r0 OT IIapa BU3yaJbHO HEBO3ZMOXKHO.

HNHorna taxke ToBOpSAT, uTo 3emisi umeeT Gopmy reouzaa. [lo onpeaenenuto, reousr — 3To
MOBEPXHOCTh, BCIOAY HOpPMallbHas CHJIE TsOKECTH. M XOTs, Jaxke caMo Ha3BaHHE 3TOH (Urypsl
MPOU30IILIO OT TPEYECKOTO CIOBOCOUETaHMS, OYKBAJIbHO O3HAYAIOIIEr0 «HEYTO M0j00HOe 3emiie
(T.e. TyT yx He 3emuss mmeer Gopmy reomna, a reouq — ¢opMmy 3emiin), TeM HE MEHee, €Clu
TOBOPUTH OYEHb CTPOTO U JOTOILIHO, 3eMJIs BCE e He uMeeT (hopMmy Aake reouna. Jleno B Tom, 4yTo
M3-3a BIUSHUS JIPYTHMX KPYMHBIX HEOECHBIX Tell, B MepBYIO ouepeab JIyHbI, KOTOpbIE MOCTOSHHO
NEHCTBYIOT Ha TIOBEPXHOCTh 3€MJIM BbI3bIBAas MPWIMBBI U OTIUBBI, (opma 3emuu BooOIe
MOCTOSIHHO COBCEM UYTh-UyTh, HO BCE € MEHSETCS B 3aBUCHMOCTH OT B3aHUMHOT'O PACIOJIOKEHUS
10 OTHOILLIEHUIO K JIYHE U IPYTHM IIJIaHETaM.

MHora MOXHO CTOJIKHYTBCSI C MHEHHEM O TOM, YTO €IIe 4yTh JIK HE B 15-0M Beke mroau
CUMTAJIA 3E€MJII0 TUIOCKOW, U TOJBKO OTKPHITUE AMEpPUKH U TMEPBbIE KPYTOCBETHBIEC IMYTEIIECTBUS,
cocrosiBIIHecs Ha pydexe 15-ro u 16-ro BekoB, mokazanu oopatHoe. OmHaKo 3TO He Tak. [laHHBIE
MyTEIECTBUS MPEANPUHUMAINCH I JOCTHKCHHUSI COBCEM JPYTHX Ilesieil. A TOT dakT, 4To 3emiis
HE SIBJISIETCS IUIOCKOM, a uMeeT Gpopmy miapa, He ObuT cekpeToM yke B VI Beke 10 Hallel 3pbl.

HpeBHerpeueckne Guaocodbl ¥ MBICIUTENN, HAOMOAas KaK KOpabind yXOJIT 3a TOPU3OHT,
KaK MPOUMCXOJAT JIYHHbIE 3aTMEHHS (KOrja Kpyrias TeHb 3eMiid najaaer Ha JIyHy), Kak ABUTaroTcs
HeOecHbIEe Teja 1Mo HeOOCBOy M KaK KapTHHA 3BE3JIHOTO Heba MEHsIETCS €clii HaOJroaarenb OyaeT
JIBUTATHCS 10 3eMJie Ha CEBEpP WJIM Ha 0T, IaBHO MOHSIIH, 4TO 3eMiisd apooOpa3Hasi.

Cyns mo BceMy, NMEpBBIM BbICKa3aJl MBICIb O HIApOOOPa3HOCTH 3eMIIM JPEBHEIpeuecKuit
yuenslii Ilapmenun. Taxke B 3TOM He coMHeBanuch lludarop u ero yuumrtenbp AHaAKCUMaHID
Munerckuil (KOTOpbIi Takke NpeTeHAYET Ha 3BaHKE MEPBOOTKPHIBATENS B 3TOM Bompoce). Bee atu
¢bunocosl KUIM Kak yxKe ynoMuHaioch B ganexkoM VI Beke 1o Hameit spsl. M ¢ Tex mop, HUKTO
BCEpPbE3 W HE TMBITAJICSA ONMPOBEPTHYTH (PaKT O mapooOpa3zHOCTH 3eMiIM, 00 ITOM Jla)K€ HE BEIHCH
HUKAaKHE JMCKYCCHH, MPOCTO BCE LMBHUIM30BaHHbIE W OOpa3oBaHHBIC JIIOAM 3HAIHU, YTO 3eMIId
nMeet Gopmy mapa.

bonee Toro, B IIl Beke mo Hamiel 3pbl DparocdeH, 3Has pacCTOSTHUE OT AJIGKCAaHAPUH 0
CuHeHBl W WCIONB3Ys JUIMHY M3MEPEHHON MM TeHH AJICKCAHAPUHCKON OMOMMOTeKH (Ubs BBICOTA
ObLTa TaKXKe eMy M3BeCcTHa) BO Bpems nosioxkenust Connna Hax CUeHOU B 3€HUTE, CyMell H3MEPUTh
JUIMHY 3€MHOT0 MEpUAHaHa U BbIYMCIUTH paanyc 3emiu. Cyns mo Bcemy, TOrJa OH HacuuTal B
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COBPEMEHHBIX e€IUHUIAX wu3MepeHuss 6287 xuwioMmeTpoB. COBpPEMEHHBIE K€ HCCIIEIOBaHUSA
MOKA3bIBAIOT, YTO paguyc 3emid paBeH B cpenHeM 6371 xumomerp. Takum oOpa3oM, TOYHOCTH
pacueToB Dparocdena mpocTo mopaxaer. Hy a mepBeIM KTO TMOKa3ai, 4To 3eMiisi Ha CaMOM Jiesie
umeet ¢popmy summrnconsia et Mcaak HproToH.

Hy u naxonen, eme onHO MHTEpecHOe 3ameyanue o (opme 3emiu. [leno B ToM, 4TO HET
HUKAKUX OOBEKTUBHBIX OCHOBAHHMM pacCUMTHIBaTh, uTO (hopMa 3eMIM HMEHHO Takas Kakou eé
BUJIUM M OUIyIIaéM MMEHHO Mbl — €€ oOutaTtenu. Hampumep, yacTHIlbl COJTHEUHOTO H3Iy4YEHHS,
Oyayuu BHOJIHE ce0e MaTepHalbHBIMH OOBEKTaMH, W JIBHIKYIIHECS MOPOW CO CKOPOCTHIO OUYCHB
ONMM3KOM K CKOPOCTH CBETa, TaKXKe MOTYT OBITb COBEPILIEHHO CIPAaBEIJIMBO PACCMOTPEHBI Kak
00BbEeKTHBHBIE HaOMoaaTe . Tak BOT B CHCTEMe OTCUeTa CBA3aHHOM ¢ ATMMHU YacTUIIAMHU, 3eMIId,
COTJIACHO TEOPUHM OTHOCHUTENIBHOCTHU, OYAET C)KUMAThCS B HAIPABJICHUU JBM)KEHUS STHX yactull. U
B CIy4yae €cli HEKOTOpas uvacTuua OyJeT JABUraTbCcs CO CKOPOCTBIO DaBHOM, Harpumep,
99,999999991% ot ckopocTH cBeTa, TO g He€ 3emisi OyaeT COBEPIIEHHO IMO-HACTOALIEMY
SBIIATHCA JAMCKOM TOJIIMHON BCEro mapa JAecATKoB MeTpoB. HarmsnHas aemoHcTpauus (opMbl
3emiiu B 3aBUCUMOCTH OT CKOPOCTH HaOIII0AaTeNsl TaKKe MpejcTaBiieHa Ha pucyHke aanee. OmaHako
3TO BCE BOBCE HE O3HAYAET, 4TO AJIs Hac 3emysi mepectaéT ObITh I1apooOpa3HOM, WM, TOYHEe,
uMeTh GopMy AIUTUIICON 1A WA Teon/Ia.

Teker 6

Yeunusamu paznuunabix CMU a Takxke XyI0KECTBEHHOM M (PaHTacCTUYECKOH JUTEpaTyphbl
YepHbIC JBIPHl MPHUOOpPETN HMHK OYECHb OMACHBIX KOCMHUYECKHX OOBEKTOB, KOTOPHIE SIKOOBI
MOTJIONIAOT BCE HA CBOEM ITYTH M MOTYT BHE3AITHO MOTJIOTUTH M 3emitto. Pazdoepemcst Tak i 310?

YepHble AbIpI — 3TO OOBEKTHI, O0OJAJAIONIME OTPOMHOM MacCcOW, a 3HAYUT CHIIBHO
npuTsAruBaromue apyrue tena. M neiictButenpHo, eciu Obl Kakas-THMOO0 JOCTaTOYHO KpYIHAs
yepHasi Jiblpa MPUTSAHYJIA 3eMII0 UM JI00YI0 JpYTylo IUIaHETy WM Jake 3Be3/ly, TO OHa Obl e
«rornotuaay. M Tem He MeHee YepHbIE JIbIpbl BOBCE HE MPEICTABIIAIOT ISl YEJIOBEYECTBA KAKOM-
00 TOBBIIIICHHON OMACHOCTH. DTOMY €CTh JIB€ IPUYHHBI:

Bo-miepBbIX, CTOJIKHOBEHHE C JIOOBIM KOCMHYECKUM OOBEKTOM, JJaXKe 3HAYUTEIHHO
MEHBIIIEH MacChl YEM 4YepHas Jblpa, TAKUM KaK KPYIHBII aCTepOu], Apyras IUIaHeTa, € CIIyTHHK,
WU 3B€3/1a, TaKXK€ MOKET MPUBECTH K MOJHOMY MCUE3HOBEHUIO XU3HU Ha 3emie. [loaTomy HeT
0COOBIX TPUYUH OTIENBHO OOSIThCS BCTPEYM MMEHHO C YEpHOW IBIpOi (BeIb HE TaK M Ba)XHO,
«3acoceT» YepHast ibIpa 3eMIII0 B CUHTYJIIPHOCTb, WJIM OHA CTOPUT BHYTPH JIpYyroi 3Be3/bl). Takum
o0OpazoM, eciu 1 00SATHCS, TO JII0OOH KOCMUYECKOW BCTPEUH.

Bropas mpuumna, naxe Oosiee BaxkHas. BcTpeda MMEHHO ¢ 4YepHOW ABIpOH, I 3emilH,
HaUMEHEe BEPOSATHA, U3 BCEX BO3MOXKHBIX KOCMUYECKUX BCTped. J[eo B TOM, 4TO YEpHBIE JIbIPHI,
KaK yXe ObLIO CKa3aHO, OYeHb MACCHUBHBIE 00BEKTH. [l0 Macce OHHM COMOCTAaBUMBI WM OOIIBIIE
3Be37. OOBEKTHI TaKOH Macchl HE MOTYT MOJKPACThCS HE3aMETHO, OHHM BHauane OyIyT OJITO
JCCTBOBAaTh HA BHEIIHWA OOBEKT CBOEH TpaBUTAIMECH, U3MEHSS THUIl €ro JBIKeHus. Takoe
«TOJKPAJbIBAHUE» B UTOTE€ MOXKET JUIUTHCS MUJUIMOHBI JIET, MPEXKIAE YEM YEpHas JbIpa BO3bMETCS
3a «3acaceiBaHue». 1 Ha NaHHBII MOMEHT, HUKTO HE BMEIIMBAETCS B CIIOKOWHOE U PaBHOMEPHOE
BpauieHue 3emsid BOKpyr CoJlHIa, T.€. HUIKTO K HaM He MOJKPabIBAETCS.

TakuM 00pa3oM, INIaBHOE, YTO HY)KHO IMOHSTh O YEPHBIX JbIpax B acleKTe UX OMAaCHOCTH
Ui 3eMJIH, TaK 3TO TO, YTO TaKHE MACCHBHBIE OOBEKTHl KaK YEpPHBIC NBIPHI, HE OMYKIAOT MO
KOCMOCY, OHM HAa000pOoT (DOPMHPYIOT 3aKOHBI JIBIKEHHUS OCTAIBHBIX TEJNI C IOMOIIBIO CBOETO
KOJIOCCATBPHOTO TPUTSDKEHUS. B UTOre moydaercsi, 4To 3TO OCTAIbHBIC Tela KaK Obl «OIyKIAr0T»
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BOKPYT 4epHBIX 1bIp. Tak, Hampumep, B LIEHTPE Hamiel ramakTuku «Mieunsiid [1yTe» HaxomuTcs
MMEHHO OTpOMHas YepHasl IbIpa, BOKPYT KOTOPOU BCE U BEPTUTCSL.

BaxxHO Takke OTMETHUTB, YTO OCTAJbHBIE TEJIla HE COBCEM «ONIY)XIAIOT», a JABHTalOTCS B
COOTBETCTBUHM C (PyHIAMEHTAJIbHBIMH 3aKOHAMHU TPUPOJABI, IO KOHKPETHBIM YCTOSBIIMMCS
opburtam. Hama rajmaktuka yxe He MOJOAAsA, U B HEHl JABIKEHHE YK€ SIBIISIETCS YCTOABIIUMCS. DTO
3HA4YMT, YTO BCE TeNa yke c(hOpMUPOBAIM 3a CUET B3aMMHOIO MPUTSKEHUS HEKOTOPYIO OOIIYIO
KAPTUHKY IBW)KCHMs, B KOTOPOM IJIsi KaXKIOTO €CTh CBO€ MECTO, M CTOJIKHOBEHMS KPYIIHBIX
00BEKTOB (haKTHUUECKH HE MPOUCKO/ISAT.

Bcé uro momkHO OBUIO CTOJNKHYTBCSI YXKE€ CTOJIKHYJIOCh, BCE YTO JOJIKHO OBLIO OBITh
MIOTJIOLIEHO YEPHBIMU JbIpaMH YK€ IMOTJIOLIEHO, @ OCTAJIbHBIE KPYIHBIE TeJla, TAKHE KaK 3BE3/bl U
YEpHBIE JbIPBI 3aKPYKWINCH APYT BOKPYT Ipyra B yCTOMYNBOM TaHIIE.

MMeHHO 1mO3TOMYy HaM MEHBIIE BCETO YIPOXKAET CTOJIKHOBEHHE C YEPHOW JBIPOW WIH
Apyroi 3Be3/10i. A BOT ¢ HEOONBIIMMH OOBEKTaMH BPOJE aCTEPOU/IOB, CTOJIKHOBEHHE BO3MOKHO.
Ero To u HyHO omnacarbcs, U METO/Ibl OTBEJICHHsI TAaKOW Yrpo3bl M HYXHO pa3zpalaTbiBaTh. biaro,
MHOTHME YY€Hble 3TMM M 3aHHMaroTcs. B 3TOM acnekTe riaBHOe Mpexje BCEro HaONIOJCHHE 3a
acrepouiaMu. OHO aKTMBHO M BHUMATEIbHO BeleTcs. Takke yxke pa3pabaThIBalOTCS CIIOCOOBI
WU3MEHEHHs TPACKTOPUM OMACHBIX aCTEPOHUJOB. YeloBEe4eCTBO JOJDKHO JOCTUTHYTH HA OTOM IIyTH
3HAYUTENBHBIX YCIEXOB YK€ B ONMDKaNIINe AeCATHIICTHS.

Texcr 7

HuTepecHas cTaThsi O TOM, KaKOBa POJIb BUPYCOB B ABOJIIOLIUU YesloBeuecTBa. i oTAeIbHO
B3STOTO YEJIOBEKA, 3apaKEHHOI0 KaKUM-IHO0 BHPYCOM, 3TOT BHPYC, KOHEUHO, Oombiioe 310. Ho
JUIS 4eJIOBEYECTBA B LIEJIOM, BCE J1aJIeKO HE TaK OJIHO3HAYHO.

Ham gacto mpuxoauTcs CTalKUBaThCA C Pa3IMYHBIMH OOJE3HSMH, KOTOpBIE CBSI3aHHBI C
BUPYCHBIMH HHGQEKIUsIMH. MBI CIBIIIUM O TOM, YTO BHPYCHl MOTYT OBITh OHOJIOTHYECKHM
OpYXHEM, U OT HUX YMHUPAIOT COTHH Thicsy moaei. Jla, Bupyc CIIM/la ctan npuyuHoi nanaeMun
Ha BCell maHeTe, a BUpyc D0oia MOXKeT yOuBaTh 1ienbie nepeBan B Adpuke. Ho... Ectb yuéHsle,
KOTOPBIE YTBEPHKJAIOT, YTO BUPYCHI — 3TO OJMH M3 BOXHBIX (aKTOPOB 3BOMIONHMU. Kak Tak MOTrio
CIIyYUTCS, YTO OJHMH U3 BParoB YeJIOBEUECTBA IOMOT' €My CTaTh BO IJaBe npuposl? Hauném ¢ toro,
KaKuM 00pa30M BUPYCHI JKUBYT B UEJIOBEUECKUX KJIETKaX M 4TO UM OT HAaC HYXKHO.

Bupychl mopaxaroT He TOJIBKO KUBOTHBIX, HO U pacTeHUs, TpUObI, OaKTepUU U Aaxke Apyrue
Bupychl. [Ipeanomnarator, 4To Ha KaKOM TO 3Talle HBOJIIOLIUU 3TH ar€HThl OTAEIMWINCH OT KIETOYHbBIX
dbopM U TpOJOHKAU IBOJTIOLUOHUPOBATH MapaienbHo. Kakylo 1einb BUpYC CTaBHUT mepen coboi
nopaxasi Ki1etky? Hauném c Toro, 4ro HM OJUH BUPYC HE MOXET Pa3MHOXKATbCs 3a MpeaeiaMu
KJIETKU-XO035IMHA, 3TO HEKJIeTOuHas (opMa >KM3HHM, KOTOpas MMEET B CBOEM COCTaBE TOJBKO
JHK/PHK u HekoTopblie OeNnkH, KOTOpBIE 3alIUIIAI0T TeHETHUECKYI0 HH(POPMAITUIO U HEOOXOAUMBI
JUISL TIEPBBIX 3TANoB MHQEKIMH KiIeTKU. [lomnaB B KJIETKy, BUPYCY HYKHO Kak MOXXKHO 3P QeKTHBHEE
Pa3MHOXKATCs, UCIOJIb3Yys KJIETOYHbIE ()EPMEHTHI, 4TO B OOJILIIMHCTBE CIy4aeB M Hapyllaer eé
pabory.

Kpome TOro, odeHp 4acTo BUpPYCHBIE YACTHIIbI, KOTOpble OOPa30BAIUCh B KJIETKE MOTYT
yOuTh €€ BO BpeMs BBIXO/la B MEKKIETOYHOE MPOCTpaHcTBO. Ho 3TO 0YeHb He BBITOJIHO - yOUBAThH
cBoit oM. [ToToMy OOJIBIIIMHCTBO BUPYCOB MMEIOT CBOETO XO35MHA, KaK, HAalpUMep, BUPYC repreca
YeJI0BEeKa, KOTOPBIM MopaxkaeT J0JIroe BpeMsl 4eJIoBeYecKuil poJ. Takue BHPYCHI aJanTHPOBAINUCH
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MOJI CBOMX XO035€B M HE MPHUHOCAT UM 3HauuTenpHOro Bpena. lloromy mpubnmsurensHo 95%
HaceJeHus1 3eMJIM UMEET BUPYC reprieca 4eJoBeKa, HO OT 3TOT0 HaM He TPO3UT BIMUPAHUE.

Mano Toro, HEKOTOphle YYEHBIE TBEPAST, YTO €CIM Obl Mbl W30aBUJIMCH OT HAIIUX
«OOBIYHBIX» BHUPYCOB, TO, BO3MOXHO, HMX MECTO 3aHsSUIE OBl HOBBIE, OOJiee arpecCUBHbBIC
BO30yauTenu. BoT 1 mepBbIii pakTOp COBMECTHOM HBOIIIOIMH BUPYCOB U KIETOYHBIX (OpM (B TOM
YHUCJIe YEeJI0BEKA), KOTOPHIN OCYIIECTBIISIETCS] MPUMEPHO IO Takoi cxeme. HoBbIN BUpYC mopaxaer,
HarpuMep, NOMYJSLUI0 JHOJEH, T€ U3 WICHOB MOMYJSALHUH, YTO HE MOTYT CIPaBUTCA C ITUM
BHPYCOM TOTHOAIOT WM OO0JEI0T. A Te, KTO MOTYT XOTh KaK TO OOpOThCA C ATOM OO0JIE3HBIO
MIPOJIOJIKAIOT JKUTh U POXKAAIOT TAKUX )K€ CTOMKHX JETEH, TO €CTh MEPENAI0T CBOK) T'€HETHUYECKYIO
uHpopmanuo. B cBoO odepesp, BUPYC TaKKE MOXKET MyTHPOBaTh. TO €CTh T€ MITAMMBI, KOTOPBIC
OBUTH arpeCCUBHBIMH W YOWJIM CBOUX XO035€B HE MMEIOT BO3MOXKHOCTH Pa3MHOXKATHCS, a T€, YTO
MEHEE arpeCcCUBHBIE — MO3BOJISIIOT CBOMM XO0351€BaM KUTh U B UTOT€ YCIIECIIHO PAa3MHOKAIOTCS, YTO
T€, YTO JPYTHE.

HMeHHO MOTOMY 0c000 OMAacHbIE /1711 HAC T€ BUPYCHI, X035I€BaMH KOTOPBIX MBI HE SIBJIsIeMCS,
HampuMep, BUPYCHI )KUBOTHBIX (€LIE He U3BECTHBI CIy4yau MOpPaKeHUs YeJIOBEeKa BUPYCOM PacTeHHUS
unu 6akrepun). ToT ke BUY «murpupoBan» k Ham 0T 00€3bsIH, KOTOPBIE PE3UCTCHTHBI K HEMY U HE
OomeroT HUKakuMu 3a0oneBanusiMu cBsizaHHbIME co CITH oM. Yuénbie nmpeanomnararot, 4to k 2300
rogy BUY nmns miogeit He OyneT HECTH CMEpPTENbHOM OMAacHOCTH TaK K€ Kak BUPYC repreca
genoBeka. Ho ecii roBOpuTh 00 3BOJIOIUY, TO JI€JI0 HE TOIHKO B 3TOM.

B 3aBucHMOCTH OT TOTO, B KAKOM BHJIE Y BUPYCa 3aKOJIMPOBAaHA TeHETHUYECKass HHPOpMAIIHs
Y KU3HEHHOTO ITUKJIa, OHU MOTYT Pa3MHOXaThCsl OUeHb Pa3HbIMU criocobamu. OaHUM U3 Haubosee
MHTEPECHBIX CIOCOOOB SBIISETCS pa3MHOXeHue perpoBupycoB. D10 PHK-comepkamue Bupychr,
KOTOpBIE, TonaB B kieTKy, cuHTe3upytoT u3 »toil PHK JIHK, sra JIHK BcTtpanBaercs B reHom
X0351MHAa, a y’Ke U3 He€, BMecTe C MOJE3HbIMH OelKaMu KJeTKa CUHTE3UpYyeT U BUpycHble. KieTka
Beab He 3HaeT kakas JIHK eé€, a kakas - Bupyca, pa3 ata JIHK B MoéM renome, To CTOUT Jienath TO,
YTO Ha HEH HamKMCcaHo. A ecliu TaKoil BUPYC BMOHTHPOBAJICA B MOJIOBBIE KJIETKH, TO OH Oy/leT O4eHb
JIETKO TIepeaBaThCsl BEPTUKAIBHBIM CIOCOOOM, TO €CTh OT poauTene Kk peOEHKy. A peOEHOK
MOAXBATHUT €11I€ MAPOUKy TAKHX BUPYCOB M MEPEACT UX CBOUM JIETSIM M TaK Jajiee.

Co BpemMeHeM, Ha HEKOTOPbIE BUPYChl UMMYHHAsI CUCTEMa OTPEarupyeT U HAyYuTCsl C HUMU
Oopothes, a Ty BupycHyto /IHK, uto B reHoMe ne3akTuBUpYyeT, HO, BO3MOXXHO, B Toii JIHK ecThb
HEKOTOpBIE TOCIIEI0BATENbHOCTH, KAKUX paHbllle HE ObUIO B KJIETKE, U OHU MOTYT 370pPOBO
00J1eryuTh €€ KHU3Hb, TOT/Ia «yMHas» KJIeTKa He Oy/eT ux Je3akTUBUpoBath. [Ipeanonarator, 4ro 5-
8% dYenoBe4ecKoro reHoMa COAECPKHUT PeTpoBUPYCHL. Jla, BO3MOKHO, 3TO «O0oMOa 3aMeIEHHOTO
NEUCTBUS», KAK YTBEPKIAIOT HEKOTOPHIE YUEHBIE, U OJHAXIbl 3TH PETPOBUPYCHI MOTYT «OKUTHY,
HO, MOXET OBITh, 3TO ¥ €CTh IPUYMHA TOTO, YTO MBI TaKue Kakue ecTh. [Ipuposa He Taymnas, oHa He
Oyzner nenatb HU4Yero cede B ymepO. Tak 4To cTOUT OOPOTHCS C HOBBIMU IMHIEMHUSIMHU, HO HE CTOUT
WX CITUIIKOM 0OSITCS, BEJIb €CTh JIBA MyTHU: WM Pa3BUTHE, WU JETPaJalus, Ipyroro He JaHO.

Texkct &

MaTepI/Ian HaHHOﬁ CTaThbU O3HAKOMHUT YHUTATENA C Oa30BBIMU ITOHSITHUSIMH T CHCTUKHU, U C
HHTCPCCHBIMHA CBOMCTBAaMHM TI€HOMAa 4YeloBeka. I'eHeThka - 93TO HayKa O 3aKOHOMCPHOCTAX
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HACJIEICTBEHHOCTH U U3MEHUYMBOCTH. B 3aBUCMMOCTH OT 00bEKTa HCCIe0BaHUs KIacCU(DULIUPYIOT
TEHETUKY PACTEHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB, YEJIOBEKA U TaK JaJee.

Wrak, BCE BelMKOE MHOXECTBO OpPraHM3MOB, Hacelsomux oOuocdepy 3eminu, OGakrepuu,
pacTeHusl, KUBOTHBIE M JIIOAU: BCE 3TO — YIVIEPOJ, KUCIOPOJ M BOJOPOJ, OPraHHW30BAHHBIE B
CJIO’KHBIE KJIETOUHBIE (DOPMYJIIBI, XpaHsIIIUE, TIOMUMO NPOYETo, U HACIEICTBEHHYIO HH(POPMALIUIO, O
TOM KaKUM JIOJKeH OBITh JaHHBIN )KMBOW OPraHU3M U €r0 MOTOMCTBO.

Kaxxnprii opranusm JienaeT TakuM, Kakod OH ecTb Habop ero reHoB. ['eHbl — 3T0 COOpHHK
WHCTPYKIMWA, KOTOPBIA BPY4YaETCs MOTOMKY €r0 pPOAUTENSAMH. OTH "MHCTPYKUIHUH'" CHpPSTAHBI B
KOKIOW KIJIETOUKE JII00Or0 >KMBOIO OpraHM3Ma W XpaHATCS Ha JUIMHHBIX HUTSAX BEIIECTB,
HaspiBaeMbeix JIHK. JIHK pacmmdpoBbiBaeTcs Kak Ae30KCUPHOOHYKJIEMHOBAs KUCIOTAa. A 3TH
JUIMHHBIE HUTH, KOMIIAKTHO CKpy4deHHble B ¢opme OykBbl "X" wmmum "V", HazbpBaroTCA
XpOMOCOMaMH. XpPOMOCOMBI COCTOAT W3 MHOXecTBa TreHoB. OmMH TeH — 3TO0 ocobas
nocnenosarenbHocTh JIHK, B KOTOpO# COEpKUTCS KIETOYHAsI MHCTPYKIIMSL.

JHK moxoska Ha JIeCTHUIlY W Ha3bIBaeTcs "ABOMHON crivpayibio”. CTyNEeHH 3TOW JIECTHUIIBI
COCTOAT M3 YETBIPEX OCHOBHBIX 3JIEMEHTOB, HA3bIBAEMBbIX OCHOBAHMAMU: AnleHMHA, TuMHHAa,
[urosmna u ['yanmna. Crnenuduueckas mocneaoBatenbHocTh MHOkectBa A. 1. T. T'. umeer
OrpoMHOe 3HadeHue. VIMEHHO OHa OIpenaesseT, SBISCIIbCS U KUBOW OpraHu3M OaHaHOM,
HOCOPOTOM, WM 4eToBeKOM. OT He€ 3aBUCHUT, OyIIyT JIM Yy YeIOBEKa KaIllITaHOBHIE BOJIOCHI, TOIyObIe
rmaza wiu Oenas Koka. JJMHAa TakoW JECTHUIIBI CKIIAIBIBACTCS W3 YEpPEAYIOIIUXCS MOJIEKYII
docdartoB u caxapa.

Best renernueckas 1ocieoBaTENbHOCTh B IIEJIOM HA3bIBAETCS T€HOMOM, M Y KaKIOTO
YeJIOBeKa B I'€HOME TPU MWJUIMApAa JBECTM MWJUIMOHOB mnap ocHoBaHui. Komy-Tto mpuaércs
reyaratb CO CKOPOCTBHIO CTO CJIOB B MUHYTY IO BOCEMb YacOB B JI€Hb, UTOObI B T€UEHHE MATH JIET
MEPEUYNCIIUTh BCE COCTABIAIONIME YEIOBEYECKOr0 reHoMa. A eciii pactaHyTh nenodky JJHK Bcero
OTHOM KJIETKM 4YE€JIOBEYECKOr0 OpraHu3Ma, OHa MPOTSAHETCd BO BECh pOCT uyenoBeka. Ecin
npozenath To xe camoe ¢ JIHK co Bcex ki1eTok, MOKHO MPOTSAHYTh HUTh OT 3eMJIH A0 JIyHBI IEeCTh
ThICAY pa3. Bech reHoM yenoBeka 3aiiMET Tpu TepabaliTa KOMIIbIOTEpPHOM mamsaTH. U ipu 3TOM, ¢
TOYKH 3pEHMS T€HOMa, JIFOJIU MTOX0XH ApYr Ha Apyra Ha 99,9%. Hamu reHeTnueckne KOHCTPYKIMH
oTinyaroTcs Bcero Ha 0,1%.

IIpu 3ToMm Beero 2% JIHK yenoBeka Aar0T BHATHBIE MHCTPYKLUU OpPraHU3MYy, BCE OCTAJILHOE
HaszwiBaeTcs "Oecrone3noit JIHK", moTomy 4TO Ha gaHHBI MOMEHT CUMTAETCS, UTO OHA HU 3a YTO
He orBeuyaeT. ONHOI KJIETKE YeJI0BEUeCKOro opraHu3Ma TpeOyeTcs BCero BOCEMb YacoB, YTOOBI
MOJHOCTBIO CKOMUPOBaTh €€ monHyr nocieaoBarenbHocTh JIHK. Kaxnpiii yenoBek sBisieTcs
MMEHHO c000M, OJ1aroapsi CBOUM T'eHaM.

Wtax, MBI y>e MOHSIIHN, YTO JIOAU CXOXKH MEXIy co0oi Ha 99,9% ¢ TOUKHM 3peHHs Halllero
reHoMa. OHaKo Takas HayKa Kak I€HOMMKa (pa3zesl MOJIEKYJISIPHOM TE€HETHMKH, MOCBSIIEHHBIN
M3Y4YEHHIO T€HOMa M I'€HOB XHMBBIX OPTaHM3MOB), MOXKET JaTh HaM €€ HECKOJIbKO MHTEPECHBIX
mupp U paccka3aTb HAaCKOJBKO T€HOM 4YeNIOBeKa COBMAJAeT C FEHOMOM JPYIMX JKMBOTHBIX MU
pacteHuii, HanpumMep 00e3bsaH. Tak, mpuBeneM HEKOTOpPbIE TaHHBIE MOJIyY€HHbIE YUSHBIMHU:

JHK nByx nmrozieit, SBISIIONIAXCST OTHOSUIIEBBIME OJTM3HEIIaMH, coBraaaet Ha 100%;

JIHK denoBeka u mmMItan3e coBnagaroT Ha 98,7%:;

JAHK yenoBeka u ropusuisl coBnagarot Ha 98,4%;

JIHK genoBeka u MbIIu coBiaiaoT Ha 98%;

JIHK uenoBeka u cobaku coBmagarot Ha 95%;

JIHK uenoBeka u 6anana cosnagarot Ha 50%;
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JIHK yenoBeka u Hapiucca coBnagarot Ha 35%;

JTHK uenoBeka u caenorhabditis elegans (kpyriblii 4epBb JUIMHOM OKOJO 1 MM, KOTOpBIH
LIMPOKO HCIOJIB3YETCSl KaK MOJEJBHBIM OpraHu3M B MCCIIEJOBAHMSIX IO N€HETHKE) COBIAAAET Ha
74%.

3T U apyrue nonoOHbIe JaHHBIE CPABHUTEIBHON T€HOMUKH, JTAJIA OYE€Hb OOJIBIION TOITYOK
IUIs pa3BUTUS MeAULUHBI U Ouosoruu. OHU MO3BOJIMIIMA MOHSTH, KAaKUE€ BUABI KHUBOTHBIX OJIU3KU
MEXJy co00H, a kakue HeT. Hampumep, BBISICHUIOCH, YTO pa3IM4YHbIe BHIbI KUTOB OYEHb IMOXO0XKHU
Ha OeremMoTa, C TOYKH 3pEHMsI UX F€HOMOB, XOTs BH3yalbHO OHM HE TAK yX U CXOXH. DTO JIaeTr
OCHOBAHUS IPEAMoiaraTh, 4To KUT U OEreMOT UMEIOT OOIINX JAJIEKUX MTPEIKOB.

Ho Gomnbiie Bcero mosb3bl CBEACHUS O CXOACTBE M OTIMYMIX T€HOMA YeJOBEKa M APYTHX
KMBOTHBIX JIaJTd UIMEHHO B MeAuIMHE. Benp nMeHHO Oiaroiapst STUM CBEICHUSM, CTall0 MOHATHO
Ha KaKHMX JKUBOTHBIX Jy4YIlle BCEro "oTpabaThIBaTh'" JEKapCTBA U METOJIBI AJIS JICUCHHS PA3IMYHbIX
Oonesneil. M ecnu muMmnaHse M TOPWUIBI OKa3aJMCh HE OYEHb YJAYHBIMM U YIOOHBIMHU
MOJONBITHBIMA, TO BOT MbIIIeH OHMOJIOTM M Jpyrue YydeHble, paboTaroliye HaJ HOBBIMU
JeKapcTBaMM M METOJaMM JIEYEHMs, COBCEM HE IIAJAT, a CTaBAT HaJ HUMH CaMble pa3Hble
HKCHEPUMEHTBHI, CHauasa 3apaxkasi UX pa3IMuHbIMU 0O0JIE3HSMH, @ IOTOM IIBITasICh BEUICYHTB.

Hrtak, Teneps Bbl 3HaeTe Oosbliie 0 MUKPOCKOIMUYECKUX CTPYKTYpax, KOTOPbIE JENat0T Hac
OJIMHAKOBBIMU, HO B TO )K€ BPEMsI HAJIEJISIOT KaX10r0 U3 HAC ONPENEIEHHBIMU CBOMCTBAMH, AETIAIOT
KaX/I0TO YeJIOBeKa OCOOCHHBIM.

Teker 9

B Hamm 1HM 4acTO MOXHO BCTPETUTHCSI C MHEHHEM O TOM, YTO YEJIOBEUECKHUM MO3T, SKOOBI
pabotaer Bcero Ha 10% oT Bcex cBoMX BO3MOKHOCTeH. Ha 0CHOBE 1MOOOHOTO YTBEPKIACHUS TaXKe
CTPOUTCS CIOKET HEKOTOPBIX MOMYISIpHBIX GriibMoB. [Tonpobyem pazodpaThces, AEUCTBUTENBHO JIN
KKl U3 HAC MOKET BHE3AITHO CTaTh B JECATh pa3 yMHeEE, UJIKM 3TO MU(, U eclH J1a, TO OTKY/la OH
B3sLJICS?

YTBepKIEHUS O TOM, YTO MO3T YeJoBeKa siIkoObl paboTaeT Bcero Ha 10% cranu BrepBbIe
MOSIBJISIThCS B Havalie 20-ro BeKa B pa3NUYHBIX JAJIEKO HE HAYYHBIX, 3 KOMMEPUYECKUX KHUTAX PO
camMopa3BHUTHE, IKCTPACEHCOB U Tpodee. M3 3TUX MarepuanoB cienoBano, oyaro 0s1 90% (umm
OKOJIO TOT'0) UCTUHHOTO TIOTEHI[MAIa MO3Ta CKPBITO M HE UCTIOIB3YeTCS. DTH ke UCTOUYHUKHU TaAKKe
obemmany MpeIoKUTh HEKOTOPhIE METOABI, OJaroapsi KOTOPhIM SIKOOBI MOXXHO OBLIO OBI JIETKO,
0e3 Tpy/Za ¥ OBICTPO PACKPBITH B C€OE ITOT MOTECHIMA U JJOCTHYb CBEPXCITOCOOHOCTEH.

Ha nanHblii MOMEHT yke aOCOJIIOTHO OYEBHAHO, YTO ATO ObLIA 3JIEMEHTapHas urpa Ha
YeNI0OBEYECKUX cIa00CTIX W KeJlaHUU JIETKOro ycrexa. Hu onuH u3 mpenjaraBmmxcst METO/I0B IO
PaACKpPBITHIO JOTIOJIHUTEIBHBIX CIIOCOOHOCTEH, OUYEBUAHO, HU pa3y HE Jail pe3yibTaTa (MHA4Ye TOT
METO/I MUCTIOJIH30BAJICS ObI CETOAHS MIMPOKO U MOBCEMECTHO). Bce 3TH KHUTH U HJIeH, U3II0KEHHBIE
B HUX, OBUIN OBICTPO 3a0BITHI BBy MOJIHEHIIEH HEcOCTOSATENbHOCTH. OJHAKO CIPOC HA IOJOOHYIO
JTUTEpaTypy Bcerna ObLT U €CTh, M MOJ0OHBIE KHUTH, TIPEIJIaraloliue BCe HOBBIE U HOBBIC PEIICTITHI
OBICTPOTO U JIETKOTO YCIeXa, BBIITYCKajJach U BBIITYCKAIOTCS /10 HAILIETO BPEMEHH.

ABTOPBI ATUX KHHT, YPHAJIUCTHI M MHUCAKH BCE ke MBITATUCh NPUIaTh HAYYHOCTH CBOMM
TOJIOCJIOBHBIM YTBEP)KICHHUSIM U CChUIAJMCh HA H3BECTHOIO B TO BpeMs IICHMXOJora YWibiMa
Jxerimca. XOTsl TOT BCEro-HaBCErO MPEANOJI0KHUI, YTO JIMIIL BO3MOXXHO TO, YTO MBI IPOCTO HE
COBCEM TOJIHOCTBIO HCIIOJIb3yeM CBOW MoTeHmuai. [Ipu 3TOM OH He Jenan HUKaKUX YUCICHHBIX
orieHOK. Takoe HEemoJiHOe MCMOJb30BaHUE MO3ra OCHOBAHO HE Ha TOM, YTO YacTh €ro MoTeHIMaja
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CKpbITa W HEJOCTYIIHA, a Ha 4YEJIOBEYECKOW JIEHM M OTCYTCTBUM MOTMBAalLMH. VIMEHHO 3TO H
MOAPa3yMeBasl YYEHBIM.

Oco0eHHy0 TOMYISIPHOCTH UAESI O TOM, YTO MO3T YelloBeKa K00kl pabotaer Bcero Ha 10%
npuobpena nocne Boixona kuuru Jleina Kapuern «Kak 3aBoeBaTh apyseit?». B mpenucnoBun K
3TOM KHUTE XypHamucT Jloyamn Tomac, He TOJBKO CHIBHO TiepedpazupoBall u 0 HEY3HABAEMOCTH
rcKa3ui cioa JkeiiMca, HO M caM MPUIYMAaJT U3 TOJIOBBI TOYHBIN MTPOIIEHT.

Ho otkyna Bce e B3s10ch 3T0 3a0myxaeHue? Pazoepemcs:

Bo-nepBbix, kak pa3 B Hadasie 20-ro Beka ydeHble 00HapYKUIIH, YTO MO3T uenoBeka Ha 90%
COCTOMT U3 ITHAJIbHBIX KJIETOK, Ha MEPBBIM B3I sIKOOBI Oecrione3Hbix. Ha maHHBI MOMEHT, yke
CTaJI0 W3BECTHO, YTO OTH KJIETKH BOBCE HE OECMOJE3HBI, a BBHIMOJIHSIIOT POJbh CIOKHEUIINX
MapIIpyTU3aTOpOB H 00ECIIEYHBAIOT CBSI3b MEXKIY HelipoHamMu Mo3ra. boiiee Toro, 00HapyKUIOCh,
YTO YeM OOJIBIIIE B MO3TY 9TUX CaMBIX KJIETOK, TEM JIYUIle OH padOTaeT U TeM YMHEE YEIOBEK.

Bo-BTOpBIX, TOrma e ydeHble MOHSUIM, YTO B pa3Hble MOMEHTbl BPEMEHU AaKTHUBHBI
pa3iauyYHble Y4acTKH MO3Tra, T.€. OJHOBPEMEHHO OH BECh LEIHMKOM JIEHCTBUTENILHO HEe paboTaer.
Kcratu, xorja ogHOBpeMeHHO cpabaThIBaeT BeChb MO3T, T.€. BCE €r0 Y4YacTKH, TO y dYelloBeKa
CIIy4aeTcsl 3MWICNTHYECKUN NPUMNAJ0K, TaKOE€ KAK M3BECTHO CIy4aeTcs, HO BPSA JU TSIHET Ha
CBEPXCIOCOOHOCTH.

OpnHako yCibIIaB 00 ATHX HAyYHBIX OTKPBITUSAX JKYPHAIHCTHI Cpa3y K€ BCE MEPEKPYTHIH
Ha CBOM JIaj, Tak 4YTOOBI 3TO BHITJISACNO Kak ceHcanus. OHAKO U O CHX IMOpP HE MOSBHUIOCH HH
OJTHOTO JEHCTBUTEILHO HAYYHOTO UCCIIECIOBaHMS, KOTOPOE OBl YTBEPKIAIO, YTO MO3T paboTaeT Ha
HEKOTOPBI HEOOJIBIION MPOLIEHT OT CBOMX BO3MOXHOCTEH.

Jleno B TOM, 4TO 3TOT BONPOC: «HA CKOJBKO MPOILIEHTOB OT CBOMX BO3MOXHOCTEH paboTaeT
MO3I'?» SBIISIETCS COBCEM HE HAyYHBIM. DTOT BOMPOC JIEKUT B 00JACTH dJIEMEHTAPHOM JIOTUKH, a HE
6uonorur. OTBET Ha HETO CIMILKOM MPOCT U OUYEBUJIEH, UTOOBI yUeHbIe UM BOOOIIe 3aHUMaNCh. U
OTBET 3TOT TAaKOB:

VYV KaXZI0ro KOHKPETHOTO 4Y€JIOBEKAa, B MOMEHT MAaKCHMAJIbHO YMCTBEHHOI'O HAIpPSKEHHUS,
Mo3r BbIIaeT Bce 100% u3 TeX BO3MOKHOCTEH, Ha KOTOPBIC OH B IAHHBI MOMEHT CITOCOOCH.

[Ipu 3TOM ecnu yenoBek cuauT Oe3 Aena, TO, OYEBUIHO, MO3T HE pabOTaeT Ha TOJIHYIO
(x0T, Kak W3BEeCTHO, paboTa MoO3ra HHKOTAA IIOJHOCTHIO HE OCTAaHABIMBAETCSA, OH BCErja
KOHTPOJHPYET paboTy BCEX OpPraHOB, OTCIICKUBAET MHOXKECTBO TMOKa3aTeleid U (HaKTOpOB H
HAXOJUTCSI B IOCTOSTHHOM TOTOBHOCTH).

DTO HE 03HayaeT, YTO MO3T HeNb3sl pa3BUBAaTh, HAOOOPOT MOXKHO M HYXKHO 3TO JIeNaTbh, U
BO3MOJKHO €0 MO>KHO pa3BUBATh JAKE€ OYEHb CHJIBHO U BO MHOTO pa3, HO JIJIsl 3TOTO HY’KHO MHOTO
TpyauTthes. [Ipu 3TOM B KaKIblii KOHKPETHBIH MOMEHT Barmr mMo3r OyzeT crocoOeH BbIaBaTh BCE
100% cBOMX BO3MOXKHOCTEH Ha 3TOT MOMEHT.

TyT MOXHO TPOBECTH AHAJIOTHIO C OOBIYHBIMH MbIIIIAMU. [Ipenrnonoxum, 4To KTO-TO
MOKET NOJHATh mTaHry Maccol 100 xr. OueBuaHO, 4TO OH HE BCErJa 3TUM 3aHMMaeTrcs. MHorna
ATOT YEJIOBEK CHUJIUT Ha JMBAHE W HCIOJB3YET CBOM MBIl HAa HOJIb MPOIEHTOB. B apyroii
CUTYalluu, BO3MOXHO YEJIOBEKY HYKHO OyneT mojHsaTh Bcero 10 kr, Torga oH ucnonb3yer 10%
CBOMX BO3MOKHOCTEeW. HO MOXeT Tak CIy4uTCs, 4TO 4YeIOBEKy mpuaercs noaHsth Bce 100 kr,
TOTJia OH TOXE C 3TUM crpaBuTcs u 3aaercTByeT Bce 100% cBoux Bo3MmoxkHocTel. Hy m HakoHer,
3TOT YEJOBEK MOXET MPOJOJIKUTh TPEHUPOBKHU, U Pa3BUTh CBOM MBIIIIBI HACTOJIBKO, YTO CMOXKET
nogauMath 200 kr. OmHako 3To He OyJneT O3HA4arh, YTO HAa TOT MOMEHT, KOT/Ia OH €Ile MOT
moaHATe Bcero 100 Kr, W HOAHAN HX, OH MCIOJIb30Banl cBou MbImnel Ha 50%, Torma oH
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ucroip3oBan Bce 100% OT CBOMX TOTMAIIHUX BO3MOXKHOCTEH. TOYHO Tak K€ JeI0 OOCTOUT U C
MO3TOM, IPOCTO YUCIIOBOE BBIPAKEHHE €r0 CIIOCOOHOCTEH CII0KHEE OI[CHUTb.

CrenaeM ele HECKOJIBKO 3aMEYaHNUi OTHOCUTEIBHO 3TOro Bompoca. [leno B Tom, 4To Macca
MO3ra COCTaBJIIET B CpeAHEM Bcero 2% OT Macchl Teja, OJHAKO MO3r moTpebnser uensix 20%
SHEpPIrUU JIOCTYITHOM YeJOBEKy. A B Cllyyae €Clid €cTh Je(UIMT dHEPTrUH, TO 3TOT MPOLEHT ele
BO3pacTaeT, B TAKUX CIydasX MO3T OTTATHMBAeT Ha ceOsl BCIO JOCTYIHYIO DHEPIHI0 OT JIPYIHX
opraHoB. Takum oOGpa3om, eciii Obl OH HE paboTaT Ha TOJHYIO, TO IPUPOA B X0OJI€ IBOJIIOIUN caMa
n30aBugach Obl OT ATHX SKOObI «mIHUX» 90% Mo3ra W TakuM oOpa3oM CcoKpaTuia Obl
noTpebIieHne CTOJIb LIEHHON HEPTUH.

YnoMmsiHEM TakKe U O TAKOM IOHSTUU KaK HEUPOIUIACTHYHOCTH. Jl€J0 B TOM, UTO €CIIH
OTpeNIeIEHHBIA Y4aCTOK MO3Tra 4eJOBeKa MOBPEXKACH, TO OCTAJIbHBIE Y9acTKU Mo3ra OepyT Ha cels
ero (GyHKIMM, HY MJIM MO KpailHel Mepe MBITAloTCs 3TO crenats. OOpaTHOE TakKe BEPHO, €ClU
OTIpe/IeJICHHOMY YYacTKy MO3ra BHE3allHO He Haluioch padoThl (HAampuMmep, YelIOBEK IMOTepsul
3peHHe, W TOT YYacTOK MO3Ta, KOTOpPBIH OTBedad 3a 0OpabOTKYy STHX CHUTHAJIOB OOJIbIE HE
3arpy’keH paboToii), TO ITOT y4acTOK Mo3ra Oeper Ha ceOs (QYHKIMU U TOMOTAeT OCTaIbHBIM
gacTsaM Mo3ra (M B HalleM IpUMepe, Hampumep, 0OOCTPSIIOTCS IpYyrue 4yBCTBAa Takue Kak CIyX,
o0oHsIHME W Tak janee). Takum 0Opa3oM, MO3T BCErja CTapaeTcs 3arpy3uTh ceOsl 1O TIOJIHOM U HE
ocTaBaThcs 0e3 Jiena, T.€. MO3T ClIOCOOeH U ToToB paboTaTh Ha Bee 100%.

W tem He MeHee B MU} O TOM, YTO MO3T YeIOBeKa SKOObI paboTaeT He MOJTHOCTHIO, BEPHUT
okoino 65% wnacenenus 3emun. Ho mouemy? Bceé odenp mpocto. Mud o TOM, 4TO B KaKIOM
YeNIOBEKE COKPBIT HEBEPOSATHBIM MOTEHITUAT, KOTOPBIH MOKHO MPOCTO PACKPHITH «TIOBEPHYB HEKHIA
TaHBIA BBIKJIFOYATENIbY, OUYEHb HPABHUTCS OOJBIIMHCTBY JIOACH. A pa3auyHbIe IIapiIaTaHbl
CTaparoTCs MOAMHUTHIBATH 3TOT MU}, YTOOBI U Jajibllle YCHEIIHO MPoJaBaTh KHUTU U YCIYTH WU
MO-IpyroMy OOMaHBIBaTh JIIOJEH, oOemasi UM OBICTPOE U JIETKOE PACKPBITHE HEBEPOSITHBIX
cBepXxcrnocoOHocTel. JIFoasIM OueHb XOUYETCSl BEPUTh, YTO BOT JEHCTBUTEIBHO, 51 CEYaC MPOUYNTAIO
TalHBIN perenT u 0e3 Tpyaa, YCHIHN U TPEHUPOBOK CTAaHY BEJIMKUM U OOTaThIM.

A MBI e1ie pa3 IOBTOPUMCS, TPEHHUPOBATH MO3T MOYKHO M HYXXHO, MOXKHO YBEITMYMBAThH €TI0
CIOCOOHOCTH, KOTOPbIE B KaKJIbIi KOHKPETHBIII MOMEHT Bbl cMoxeTe ncnonb3zoBath Ha Bee 100%
OT TOCTUTHYTOTO ypoBHs. Ho 1151 3TOro Hy’>K€H JOJITrui, KpONOTJIUBBINA U YCEPAHBIN TPY, U TOJIBKO
Tak.

Teker 10

B »sT10#t cratbe OyAyT KpaTKo pacCMOTPEHbI HEKOTOpBIE TPOMAaxH, B TEOPHUH SBOJIIOLHH,
OCHOBAHHOM TOJBLKO Ha ecTeCTBeHHOM oTOope. K OBy, ABONIOIUS - 9TO €CTECTBEHHBIN MPOIIecC
Pa3BUTHS XKUBOU NPUPOIBI, COTPOBOXKIAIOIINICA N3MEHEHNEM T€HETUUECKOT0 COCTaBa MONYJIsALUH,
dbopmMHupoBaHHEM ajanTanyii, BUA000pa3OBaHHMEM M BBIMUPAHHEM BHJOB, IMPEOOpa3OBaHHEM
HKOCHUCTEM U OHOCHEPHI B IIETTOM.

CoMHeHus B IPaBUJIBHOCTH TEOPUH 3BOJIIOLUN OCHOBAHHOW TOJIBKO JIMIIIb Ha €CTECTBEHHOM
oTOOpe MOJKPEIUISIFOTCS IeTANbHBIM ~ M3YUY€HHEM MHUKPOOPraHM3MOB U MAacIITaOHOCTBIO U
CIIaXKEHHOCTBIO BCEX OMOCTPYKTYP U 3KOCTPYKTYp. OHAKO, HECMOTPSI Ha 3TO, JI0 CUX TOP TEOPHUIO
ABOJIIOIIMA OCHOBAaHHYIO Ha €CTECTBEHHOM OTOOpe TpemnojarT B  00Ieo0pa3oBaTeIbHBIX
YUPEKIECHUSAX B TOM BHJE, B KOTOpoM €€ chopmynupoBan Yapass Jlapsun 6onee 150 ner Hazan,
0e3 KaKuXx-JIMOO CyIIEeCTBEHHBIX YTOUHEHUH U N3MEHEHUH.

Ho sBnsieTcs nm Takas Teopus HSBOJIONUU aOCOIIOTHO BEPHOM, WIJIM BO3MOXKHO TOJIBKO
HenopaboTaHHOM runote3oi? CeroaHs yd4eHble, HE OTpUIAs CYIIECTBOBAHHS MEXaHHU3Ma

29



€CTECTBEHHOTO0 OTOOpa, MBITAIOTCS pa3paboraTh 0Oojee TOUYHYIO TEOPHIO JBOJIIOIUHU, KOTOpAs
yuuThIBaia Obl Oosble GakTOPOB, KPOME €CTECTBEHHOr0 0TOOpa, a Takke MoJapoOHee 0ObICHsIA
HE TOJBKO MPUYMHBI HO U MEXAHU3M SBOJIIOIIMM U Jajla OTBEThl HA MHOTHE BOINPOCHI, HA KOTOPHIE
HE MOXET JIaTh OTBETa TEOPHs IBOJIIOLUH IOCTPOCHHAS JIMIIb Ha MPOILIECCe €CTECTBEHHOTO 0TOOpA.
JlaBaiiTe pacCMOTPUM HEKOTOpbIe (haKThl, KOTOPHIE MPOJBIOT CBET HA KAUECTBO TEOPHUU IBOJIOIHUU
OCHOBAHHOM TOJIBKO JIMILIb HA €CTECTBEHHOM OTOOpE.

JaBaiiTe ayis Hayaja pacCMOTPUM OUYEHb MAaJ€HBKHM, HO HEOOXOIUMBIN OpraHu3M. ITO
OaxTepus. Kazamoch Obl, 4TO OaKTepuu U TaK OYEHBb MaJIbl U UX €IIE 10 KOHIIAa HEe U3YYMIIH, HO JaXKe
C TaKMMH 3HaHMSIMH, MOXKHO cJienaTh BbIBOJA. HecMmoTpst Ha cBoil pa3mep, OakTepuss MOXKET
BBINOJIHATH MHOTO Pa3JInYHbIX (PYHKIIHIA, XOTS U HE UMEET pazyma, Jake TaKOro Kak y HaCEKOMBIX.
CrnaxeHHOCTb €€ paboThl 10 CUX MOpP MPHUBOJUT yueHBIX B BocTopr. Ho nmamaiite yriyOoumcs emé
nanpine. Y GakTepuil HET HOT, YTOOBI MepeMeIaThbes Mo YbeMy JIN0O OPraHu3My, BMECTO HOT' Yy HUX
HECKOJIbKO MAaJICHBKUX KT'YTUKOB. JKIYTHKH MPEACTaBIAIOT COOONW HUTOUKU, KOTOPHIE BBIXOIAT U3
OaxTtepuu. Jlo HeZJaBHETO BPEMEHHU, YU€HbIE U MCCIEI0BATENN HE MOHUMAIU TOYHOTO yCTPOWCTBa
3THX KTYTUKOB, HO ceiidyac y Hac eCTb BO3MOXKHOCTh JIeTallbHEe U3YUUTh UX CTpOEHHE, Onarogaps
MOIIIHBIM MUKPOCKOTIaM.

OxkasbiBaeTcsi OakTepHalbHbIE KTYTUKH HMEIOT CXO0XYI0 CTPYKTYPy C COBpPEMEHHBIMH
JBUTATEISIMU. Y OCHOBaHMS HaXOAMUTCS TaK HAa3bIBAEMBIN "poTOp", KOTOPBIN KPENUT BECH XKTYTHUK K
O6akTepun. DTOT POTOpP, MPEIACTABISAET U3 CE€0sl KPYIIIYI0 MOBEPXHOCTh, MOKPBITYIO MHOKECTBOM
IIETUHOK, OJlarojapsi KOTOPBIM JKI'YTHK, IPH BpamieHuH, octaércs Ha Mmecte. [Ipsmo y camoit
MOBEPXHOCTU OaKTepHH, Tak CKaxkeM "Ha Koke'", pacmojaraercs "BTynka', KOTOpas BpalllaeT BeCh
KTryTUK. BTynka mummHapudeckoi (hopmbl, BMemaeT B ce0s BeCh JBHUTaTeIbHBIN MexaHu3M. U3
BTYJIKA BBIXOJUT TaK Ha3blBaeMoe 'THOKOe coeauHeHHue'", MO0 CBOMM CBOWCTBAM IIOXOXKee Ha
KeBaTeNbHYI0 pe3nHKY. OHO COeIuHSeT BTYJIKY C CcaMOW HHUTKOW, MU MO MEXaHHYeCKU
"nomacteio". Korya BTyska BpamaeTcs, BpalaeTcss 1 HUTh, TAKAM 00pa3oM JIeHCTBYs KaKk MOTOp Ha
Karepe.

Crnemyer OTMETHTb, YTO IIPU TAKOM KOJHUYECTBE "MOTOPOB" (3KI'YTHKOB) y OaKTepuu, OHU HE
MEIIAIOT APYT IPYTY, a HA000POT, BKIIOYAIOTCS B HYXKHOE BPEMSI, UTOOBI ABUTATHCS B HY>)KHOM, IS
Oaktepun, HampasieHun. KakoBa jxe mouiHocTh Takoro "msurarens"? B craree "The Evolution
Controversy" nucanoch: "bakTepuanbHbIi XI'YTHK TPEACTaBIsIeT CO00N MOJIEKYIJISIPHBII MOTOPYHK,
KOTOPBIA Bpamiaercs co ckopocthio ot 6000 mo 17000 o6oporoB B MuHYTY. M 4TO 0COOEHHO
YAUBUTEIBHO, €My XBaTaeT OyKBaJlbHO 4YeTBEpPTH OO0OpOTa, YTOOBI OCTAHOBUTHCS, HM3MEHHTD
HarpaBJIEHHE U 3aTEM BpaIlaThCsi B 00PaTHYIO CTOPOHY co ckopocThio 17000 060poTOB B MUHYTY".
A Temepr TpeAcTaBbTe cebe MEXaHMYECKHH JABUTATENIb, KOTOPBIA BpaIaeTcsi CO CKOPOCTBHIO B
17000 o6oporoB B MuHyTy! Jlaxe mpu 6osbiioM MacmTade 3TO TPYAHO OCYLIECTBUTH, HE TOBOPS
YK€ O TOM, YTO KTYTHK C TPYAOM MOXHO Pas3IisAeTb B MUKpOCKOIl. [IpeacTaBumM, 4TO MBI MOXKEM
coOpaTh Takoi aBurarenb. Ham npuaércs He Mano MOTPYIUTHCS, YTOOBI CKOHCTPYHPOBATH TaKOU
JBUTATEh W YTOOBI KaXK[as JeTallb HAIIero IBUTATENsl padoTaja CIaXEHHO M 0e30TKa3Ho. A
Tereph MOoJAyMaeM, CKOJIbKO BPEMEHU y Hac yuaET, uyToObl ero coOpaTth? B oTnnuuum ot Hamiero
MEXaHWYECKOTO JIBUTATeNsl, OaKTepUaIbHBIA JKTYTHK, COCTOSIIIMA mpumepHo u3 40 yacTei,
cobupaert cebdst cam B TeueHnu 20 MUHYT!

JlaBaiiTe mpeicTaBUM, YTO MBI CMOTJIM COOPaTh TAKOW MOIIHBINA U CIIOKHBIM MEXaHWYECKUM
JBUraTelnb, MycTh U He 3a 20 MUHYT. A Tenepb Bonpoc: "CMOXET JH TaKoi JABUraTeslb coOpaTbes
caMm, B pe3yibTare Kakoro-nmuOo B3pbeBa?". Bce cpa3y OTBETAT, YTO 3TO HEBO3MOXKHO. ITOT
JBUraTeNb Pe3yJbTaT YIOPHOH paOOTHI JIYUIIMX HHXKEHEPOB U y4eHbIX. TakuM ke o6pa3zoM, Teopus
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HBOJIIOLIMM TOBOPUT O TOM, YTO BCE TaKHe, YAUBUTEIBHO CIOXHBIE U HE U3yYCHHBIC, MEXaHU3MBI
OPUPOJBl CTAIM PE3YIbTaTOM HEMOHSATHBIX M HEBO3MOXHBIX CIy4alHOCTEH, W MBI 3TO
BOCIIPHHMMAaeM Kak (akT, XOTsl Ha IPUMEpEe HaIero 0aKTepUaNIbHOTO JIBUTATENsI, HAM KaXXeTCs 9TO
IIOJIHOW HEJIENOCTBIO.

Ha nosiBnenue yenoBeka W BCETO OCTAIBHOTO MHOT000pasusl KM3HU Ha 3emiie MOBIIHUSIO
oueHb MHOTO (hakTopoB. Crpocute cebs: moueMy Halla IJIaHeTa UMeeT HAealbHYI0, JUIS JIOJCH,
dbopMy, paccTosiHHE OT COJIHIIA, pa3Mep U CKOPOCTH BpaIICHHS BOKPYI CBOEH OCH U BOKPYT
ConHia, a Takke JOCTaTOYHO CHUJIBHOE MAarHUTHOE IOJje, 3alllMIlarollee Hac OT KOCMHYECKON
paananun? OTKyAa B3SUITMCh aTMOC(EPHBIE CIIOM MPEJOTBPAIIAIOIINE CIUIIKOM PE3KHe Mepernasl
TeMIepaTyp, 3alIUTHBIA O030HOBBIM cnoi? OTKyaa y >XKMBOTHBIX, HACEKOMBIX M MTHUI[ TaKoOE,
3aBOpaXXMBAIOIEE B3I, pasHooOpasue kpacok? Ilouemy nepeBbst yCTpOSHBI KIMEHHO TaK, YTOOBI
BbIpabaThIBATh JJIS JIIOJEH YUCThIN Bo3ayx? OTKyna Ha 3emiie Takoe pa3HooOpa3ue MUIIH U APYTrHX
pecypcoB? OTKyna y Jrojiel Takoe yJoOHOe M0 CTPOCHUIO, CIaXKEHHOE U MPOJyMaHHOE /10 JIeTalei,
¢usnueckoe Teno? OTKyna y Hac Takue KayecTBa, Kak JIIOOOBb, pPajoCTh, COCTpaJaHUeE,
3a00TINBOCTH, CIIOCOOHOCTH TBOPUYECKU MBICIHUTH U CO3JaBaTh YTO-TO HOBOE?

CoBpemenHasi (pu3uKa, acCTpPOHOMUS, TEOPHsI BEPOSTHOCTEH M OMOJIOTHA, K CYACTHIO, yiKe
MOTYT J1aTh OTBET Ha OOJIBIIMHCTBO U3 3TUX BOMPOCOB. OTBETHl Ha HEKOTOPbIE U3 ATHX BOIMPOCOB
TaK)X€ MOKHO BITIOJIHE JIOTMYHO J1aTh ¢ TOMOLIbIO TEOPUH IBOJIIOLMN OCHOBAaHHOM HAa €CTECTBEHHOM
orbope. OxHako, jaieko He Ha Bce. Hampumep, BOmpoc 0 MHOrooOpa3uu KpacoK B KHUBOTHOM
Mupe. YacTeHbKO, HHMKAaKOe€ BHEIIHEE BO3JEHCTBUE HE 3aCTABIISIO HEKOTOPBIX KUBOTHBIX, a
0COOEHHO MOPCKHX >KUTENEH OT IOKOJEHHS K IIOKOJEHUIO CTAaHOBHUTHCA BCE sipue, YTOOBI
BbDKMBaTh. O1HaKo oHU cTanu. Ho riaBHBIN BOIPOC, OTKY/AA y YelOBEKa CTOIBKO Pa3HOOOpa3HbIX
qyBCTB (JIF000Bb, COCTpajaHue, 3a00TIUBOCTh, CIIOCOOHOCTh KEPTBOBATh COOOM ISl APYTUX WU
MOCBSIIATh UM U3Hb). COIJIaCHO TEOPUHU SBOJIOIMM OCHOBAHHON Ha €CTECTBEHHOM OTOOpe Y
KHUBBIX OPTaHU3MOB JIOJKHBI TOSIBIISITHCSI TOJIBKO TaKHe HOBBIE CBOWCTBA, KOTOPHIE MO3BOJISIIOT UM
JIerye CHpaBISATHCS C BHEIIHMMHU YCIOBUSIMH M CIOKHOCTSIMHM, WJIM YCIEIIHee KOHKYpPHUPOBATh
BHYTPH CBOETO BHUJIA C APYTrUMH 0co0siMU. CITOCOOHOCTD, a TIOPOH U JKeJTaHue TOXKEePTBOBATH COOOH
panu Ipyroro, TOYHO HE OTHOCHTCS K TaKMM KadecTBaM, 3Ta CIHOCOOHOCTh HAaO0OOPOT BIEUET 3a
co0Oli yXynuieHne OMOJOTMYECKOrO COCTOSHHSI OpraHu3Ma BIUIOTH 10 cMepTd. [lostomy 3TO
KayecTBO HE MOTJIO TIOSBUTHCS B pPE3yJbTaTe eCTeCTBEHHOro ordopa. OnHaKo MOSBHIOCH, U
MPHUCYIIIE OHO HE TOJBKO JIFOJSM HO U HEKOTOPBIM KHUBOTHBIM.

VY4eHble 10 CUX MOP HE MOTYT 3alOJHUTH T€ MPOOeibl, KOTOPbIE OCTABISET 3a COO0M TeopHs
HBOJIIOLIMM TYTEM €CTeCTBEHHOro oroopa. OTKyda ke MOSIBHIIMCH STH CIOXHBIE HPUPOJIHBIE
MEXaHU3Mbl U TaKoe MHOrooopasue cioxHedmux ¢opm xu3HU? OTKyJa y MHOTHUX >KHUBBIX
OpPraHU3MOB HMMEIOTCSI CBOMCTBA, KOTOPBHIE HUKAK HE CIIOCOOCTBYIOT WX OOJBIICH YCIEIIHOCTH B
MUpE WJIH JTy4dlled BBDKUBAEMOCTH, a MOPOil HA000poT UM Jaxe BpeasT? OTBETHI Ha 3TH BOIPOCHI
HaM elle TOJbKO MpPEACTOUT MOIAy4duTh. K cyacTbro, TEOpHs HBOJIIOLMM pa3BUBaeTcs. Teopus
JlapBuHa, WIK TEOPUs IBOJIOIMH TOCTPOSHHAS HA €CTECTBEHHOM OTOOpE MosiBMIIAach yxe 6oiee 150
neT Hazal. JlaHHas Teopusl OYeHb KPEMKO 3acejia B IIKOJIbHBIX yueOHMKax. Ho HacTosmme yueHsie
€€ MOCTOSIHHO Pa3BUBAIOT U COBEPILIEHCTBYIOT.

Ha pansblii MoMmeHT, Teopusi JlapBMHA YK€ CYIIECTBEHHO YCOBEPIIEHCTBOBaHA U
nopabotana. CoBpeMEHHBIC TEOPUHU SBOJIIONMH 3a TocienHue 150 jeT Takke AaJeKo MIarHyiIu
BIIEpe, KaK U Jpyrue oonactu Hayku. OHAaKO, OHU OKa3aJHCh OUY€Hb CIOXKHBIMH JUISl U3JI0KEHHS B
IIKOJIBHBIX yueOHMKax. [loaToMy, Kak HM MapagoKcaabHO, HO MO YacTH HBOJIIOIUHN OOJIBIIMHCTBO
JIO/IeH TO-TPEKHEMY M3y4YaeT TO, YTO OBLIO MPEeUIOKEHO B KadecTBe rumoresbl 150 net Hazan. B
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JAHHBII MOMEHT HauOojiee OOLICHPUHATON SBIISIETCS CHHTETHYECKas TEOpHUs IBOJIIOLUH,
SBJIAIOIIASACA CUHTE30M KJIACCHMUECKOT0 JapBUHU3MA U NOMYJIALMOHHON reHeTuku. CHHTeTHYeCcKast
TEOPHsI SBOJIIOLIMH TO3BOJISIET OOBSCHUTH CBSA3b MaTepHalla dBOJIIOUUN (TEHETUYECKUE MYTAIluK) U
MeXaHU3Ma JBOJIONHHU (eCTeCTBEHHBIH 0TOOp). ONHAKO M B paMKax 3TOW TEOPHH HENb3sl TOYHO
OTBETUTh Ha MHOIME BOIpochl. 1lo3TOMy Hay4yHBIE TOMCKH, UCCIEIOBAaHUS M MPOLECC MO3HAHUA
MPOJIOJKAETCS M B 3TOM obOyacTu 3HaHWM. M Tak ¥ TOKHO OBITH!

Texcr 11

Craths 0 COBpeMEHHBIX HOHUCTOpax. VX 0COOEHHOCTBIO SBISETCS CIOCOOHOCTH OT/NABATh
0O0JBIIOE KOJMYECTBO JHEPTUU 32 OYCHHb HEOONBIION BPEMEHHON WHTEpBaji. Y CTPOWCTBO YkKe
LIMPOKO NMPUMEHSETCS B Pa3jIMYHBbIX OTpaciax. BO3MOXHO, 4TO MOHUCTOPBI CKOPO IOBCEMECTHO
3aMEHSAT OObIYHBIE XUMUYECKUE DJIEMEHTHI TUTAHMUS.

WNonucrop (apyrue Ha3BaHHUS: CYNEPKOHAECHCATOp, YJIbTPAKOHIEHCATOP, JBYXCIOWHBIN
ANEKTPOXUMUYECKUN  KOHAEHCATOpP) — JJIEKTPOXMMUYECKOE YCTPONCTBO, KOHIEHCATOp ¢
OpPraHMYECKHUM WJIM HEOPTaHUYECKHM 3JIEKTPOIUTOM, «OOKIaJKaMU» B KOTOPOM CIIYKHUT JBOMHON
AJIEKTPUYECKUM CJIOM Ha TpaHHWIE paszfena »dJeKTpojJa ¢ 3JekTpoiauTa. DyHKIHOHAIBHO
MpecTaBiIseT co00i THOpH I KOHASHCATOpa U XUMUYECKOT0 HCTOYHHKA TOKA.

HonucTopsl miM cynepKoHAEHCATOPbI MOSBUINCH CPaBHUTEIBHO HedaBHO. IlepBoe Takoe
AJIEKTPUUECKOE yCTpOoHCTBO 3amaTeHToBana ¢pupma General Electric B 1957 rogy. OcobeHHOCTBIO
MOHHUCTOpA ABISETCS CHOCOOHOCTH OTAABATh OOJBIIOE KOJUYECTBO YHEPIHU 32 OUYCHb HEOOIBIION
BpeMeHHOW uHTepBai. OOBIKHOBEHHBIH KOHJIEHCATOP — 3TO JBE IUIACTUHBI M3 METajlia, MEXIY
KOTOPBIMH DPACHOJIOKEH ClIoW AudekTpuka. [IpuueM snektpruueckass €MKOCTh KOHJIEHCATOpa
HaIpsIMyH0 3aBUCHUT OT IUIOLIAAM IJIACTHUH, KOTOPHIE UCIIOJIHSAIOT POJb 3JIEKTPOIOB. A MOCKOJIBKY
yBEJIMUEHHUE IUIACTUH B pa3Mepax NPHUBOIWIO K YBEIMYEHHIO CaMOro mnpuodopa, JOJroe BpeMs
MTOBBICUTh €MKOCTh KOHJIEHCATOPOB HE ynaBasiock. OQHAKO BBIXOJ BCE k€ Hamencs. biarogaps
MIPUMEHEHUIO U H3TOTOBJIEHUS JJIEKTPOJIOB IMOPHUCTBIX MaTepuasoB. [lnmomanes mop Ttakoit
TUTACTHHBI B IECATKH pa3 O0JIbIIIe IUIOMIA N TOBEPXHOCTH AJIEKTPOAA U3 OOBIYHOTO METalIa.

[Tocne monrux ombITOB OBUT HaiifieH W HauOosiee MOAXOAAIINHM MOpUCThIi Metawn. Um
OKa3aJicsi OOBIYHBIM aKTUBUPOBAHHBIN yroyb. CleqylonM maroM oT KOHAEHCATopa K HOHUCTOPY
CTajJla 3aM€Ha IJUAIEKTPUKA HAa KPUCTAUIMYECKUN TBEPIABIA JJIEKTPOJIUT, CHEIAHHBIM HAa OCHOBE
pacTBOPOB KUCJIOT U 1enouend. [Ipyu B3anMoIeiCTBUH TOPUCTOIO METAIIA C AJIEKTPOJIUTOM Ha €ro
MMOBEPXHOCTU 00pazyeTcst TBOWHOMN JIEKTPUUECKHI CIIOM M3 MOHOB M AJIEKTPOHOB. DTH 3apsiibl HE
MOTYT COJU3UTHCA M3-3a COMPOTHUBIIEHUS MOJEKYJ1 BOJABI M HOHOB MeTaiia. Takum oOpaszom,
MTOJIy4aeTCsl yCTPOMCTBO CXOXkKEE MO MPUHIINITY ACHUCTBUSA ¢ KOHJIEHCATOPOM.

OpnHako paccCTOssHHE MEXAY 3apsAaMH, KOTOPBIE, 110 CYTH, SBISAIOTCA JIEKTPOAAMH, FOpa3Io
MEHBILIE TOJIIWHBI JUAJIEKTPUKA, TNPHUMEHSEMOro B OOBIYHOM KOHAEHCATOpE, IO03TOMY U
AJIEKTpHUECKasi EMKOCTh TAKOTO YCTPOMCTBAa B JIECATKH pa3 Oosbiie. (s cpaBHEHHs: SHEPIUU
OOBIYHOTO KOHJIEHCATOpa XBaTHT, YTOOBI MOJTHATH €r0 B BO3AYX MPUMEPHO Ha MOJITOpa METpa, a
HOHHUCTOP BecoM B 0,5 rpaMMax MOKET MOJINPBITHYTh 3a CYET CBOETO 3apsia Ha IenbiX 293 meTpa.
Bo Bpems 3apsaku MOHHCTOpA Ha MOpax MeTaia ¢ OJHON CTOPOHBI 00pa3yrOTCs MOJIOKHUTEIbHbIE
WOHBI, a C JIPyroil — HaKaluIMBAalOTCS JJIEKTPOHBI. B mpormecce oTnauu SHEPrHMM OHM IIJIABHO
MepEeTEKaT JIPYr K Jpyry, oOpaszys HEHTpalbHbIe aTOMbI MeTajia. UYToObl TakuMm 0Opa3oM He
MPOU30IILIA TIOJHAA pa3psaka Mprudopa, MEXIy CIOSMH MeTajula IPUMEHSETCS Pa3/IeUTeNbHbINA
CIIOM W3 HEWTpaJbHOTrO BellecTBa (MIacThka, Oymard, BaThl U T.X.). MIOHHMCTOp OYeHb OBICTPO
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HaKaljIMBaeT 3apsii M Takxke OblcTpo ero ormaér. Kpome 3TOro, y Hero ectp psi ApYrux
MIPEUMYIIECTB:

HEOrpaHMYEHHOE KOJMYECTBO IIMKJIOB 3apsia U pa3psiaa;

HaKaruiiBaemast SHeprus o01aaeT BEICOKON IOTHOCTBIO;

npubop HEe HarpeBaerTcsi B OTIMYUE OT SHEPrOHOCHUTENEH, B OCHOBY JEHCTBUS KOTOPBIX
3aJI0’KEHBl XUMHYECKNE PEaKIINy;

ya0OCTBO 3apsiIKM: KOTJla HOHHUCTOP 3apshKaeTcs IONHOCTBIO, OH TIPOCTO TIE€PecTaeT
NPUHUMATb 3apsif;

BBIJIEPKUBAET TeMiieparypy ot —50 1o +85 rpanycos Llenbcus;

MOHHCTOP IKOJIOTHUECKU OE3011aceH;

KO2(PPHIIMEHT MMOJIE3HOTO AEHCTBUS MOXKET AJOCTUraTh 98%.

Bce »tM mpeumymiecTBa MO3BOJSIOT TOBOPUTH O TOM, YTO MAaCHITa0bl MPUMEHEHHUS
MOHUCTOPOB Oe3rpaHnyHbl. OHU TOJYYMIM IIUPOKOE pPACHPOCTPAHEHHE B KOMIIBIOTEPHBIX
yCTpOMCTBaX B KAa4eCTBE MCTOYHWKOB MHUTAHMA JUIA 3JIEMEHTOB MaMATH. B MHUKPO3JIEKTPOHHKE H
pPaaoOTEXHUKE MOHUCTOPHI IPUMEHSIOT B Ka4eCTBE KPATKOBPEMEHHBIX MOIIHBIX UCTOYHUKOB TOKA
U HCTOYHUKOB OecriepeOOHHOr0 NuTaHUSA. B MOMymspHBIX CErogHs HOBBIX aBTOMOOMISX C
rHOpUIHON CHIIOBOH YCTAHOBKOHM TAaKK€ HCIIONB3YIOTCS CYNEPKOHAEHCATOPHI JUIS YMEHBIICHHS
Harpy3KH Ha aKKyMyJsaTop. B kauecTBe 3aMeHbI OaTapeil HOHUCTOPHI yXKe PUMEHSIOTCS BO MHOTHX
obnactsx. MOHUCTOPBI MaJIol EMKOCTH YCTaHABIMBAIOT B MOOMJIbHBIE T€JIE(POHBI, @ 0CO00 MOIIIHBIE
— B aBToMoOmwiH. Eciu cpaBHHMBaTh MX C OOBIYHBIMM XUMHUECKUMH OaTapesiMH, TO TOCIETHHE
NPOUTPHIBAIOT MO IIeNIOMy psAny Mokazaresneidl. OHHM  IKOJOTHMYECKHM HeOe30macHbl, HMEIOT
OTpaHMYEHHOE KOJMYECTBO IMKJIOB 3apsija, JOJIrO 3apsDKAroTcs, CKIOHHBI K reperpeBy. Ha
CETOAHAIIHNN JeHb OoJiee IIMPOKOMY HCIIOJIB30BAHUIO MOHUCTOPOB MPEIMSATCTBYET TOJNBKO HX
BbICOKas neHa. OHAaKO KOMITAaHMU-TIPOM3BOIUTENN PACCUMTHIBAIOT B TEUCHUE OMIKaMImMX 5 JjeT
CHU3UTH €€ BJIBOE, IPHUMEHSISI HAHOTEXHOJIOTHH.

Texcr 12

B 5T0i1 cTaThe NMPUBOAUTCS MEPEUNCIICHUE U ONMCAHHE HEKOTOPHIX U3 (aKTOPOB, KOTOPHIE
MPSIMO MJIM KOCBEHHO TMOBJIUSUIM WM MPOJOJDKAIOT BIMITH HA MOSBICHUE U MOJACPKAHUE KU3HU
Ha Hame rmiaHere. ITUX (PaKTOPOB OKa3bIBACTCS TaK MHOTO, YTO MOPOHM, BCS MX COBOKYITHOCTH
MEePECTAET Ka3aThCsl CIy4ailHOM.

OrnstHUTECH BOKPYT M MTOCMOTPUTE HA MUP OKPY’KarOIIMK Bac. Moriu M Bbl IPEACTaBUTb,
YTO *U3Hb, KAKOW MBI €€ 3HaeM ceiuac, Morja Obl 3apOJUTHCS U TAPMOHHYHO CYIIECTBOBATH?
HeBeposITHBIM KaXKeTcsl TO, YTO TaKOE€ Pa3yMHOE CYIIECTBO KaK YeJOBEK, CIIOCOOEH TaK MHOIO
y3HaTh O CTPOCHHUU OKPYKAOIIEeH HAC BCEICHHON M MOKUHYTH Mpeesibl COOCTBEHHOU IIaHETHI?
MOXHO JHM CYHTaTh YyAOM TO, YTO >KEHCKMH OpraHu3M CIOCOOEH MOpOAUTH cebe moao0HOoe
CYLIECTBO C IPUCYLIUM €My UEJIOBEUECKHM MO3TOM - OPraHoM, JapyIOLIUM HEOrpaHUYEHHBIE
criocobHocTn? HecoMHeHHO, co3jaHne HayKd, KaK pojia ASITeIbHOCTH, AaJl0 Hayaio K MOJyYeHHIO
OTBETOB HAa MHOIME BOJIHYIOIIME BOIIPOCHL, a TaKXe K pa3BUTHUIO 4YEIOBEKAa KaK BHAA, H
MOJITOJIKHYJIO YeJIOBEYEeCTBO M BO MHOTHX JAPYruX HampanieHusx. K mpumepy, BblsiBieHue (akxra,
YTO MBI SIBJISIEMCS JIMIIb HE3HAYUTENbHON MEeCYNHKON cpeau OECUMCIICHHBIX 3BE3]l U TaJlakKTUK BO
BCEJICHHOM, MOPOAMJIO MBICIb O MEK3BE3JHBIX IYTEHUIECTBHUSAX, UTO B CBOK OYEPEAb, TOJIKHYJIO
4esIoBeKa K [10JIETaM B KOCMOC.
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Crour 1M TOBOpUTH O HameM Oe3rpaHuYHOM BOOOpPAKEHUH, IMPEBPALIAIONIEM
(daHTacTHUECKUE WM B HAyYHBIE U TeXHUYECKHe MpophIBbI? U Bee ke, 4eMy MOXKET ObITh 00s13aH
CBOUM CYIIIECTBOBAaHHEM CTOJIb KPACOYHBII M Pa3HOOOPA3HBIM MUpP, KAKAUM MBI 3HAEM €0 CEro/IHs?
Heyxenu 310 TOT camblii OOJNBINON B3pBIB, Mpou3omeamuii okono 13,5 MuimnapaoB JieT Hazam,
JaBIIMKM HAyalo CyLIECTBOBAHUIO NIPOCTPAHCTBA, BpeMeHU W Marepun? M MOXKHO M Ha3BaTh 3TO
coObITHE CIIy4allHOCTBIO? A BelIb OSTHUX CcaMbIX 'CiydallHOCTE#'", ¢ TIOMOIIBIO KOTOPBIX
OopraHuyeckas >KM3Hb Ha Halllell IulaHeTe Obula CO3/laHa M IMOJEPKUBAETCS MO Cel NeHb, Kyna
OosiblIIe, YeM MOXKET MOKa3aThes.

CoBpeMeHHass HayKa OTYacTH CHOCOOHa OOBACHUTb MHOTHE BEIIM U  SBICHHMA,
IIPOU30LIEIIINE COTHH, THICSYM U MUJUIMOHBI JIET Ha3aj, a TaK )K€ T€, 4TO MPOUCXOIAT cerojHs. 1
HEKOTOpbIE€ U3 HUX JJOCTOWHBI 0c000T0 BHUMaHUs. HanpuMmep To, 4TO MBI BUJIUM KaXKJbI{ I€HB, UTO
HE JaeT MMOKOS MHOTUM YUYeHBIM U (paHTacTam, 4To OCBEIIaeT HOuHOe Hebo. Peub uier o cryrHuke
rtaneTsl 3emuis - JlyHe. EcTb Heckonbko Bepcuit oOpa3zoBanus JIyHbl Ha opOUTE Hallel TJIaHETHI,
HO COBPEMEHHBIC YUYEHBIE TMPHUJICPKUBAIOTCS OJHOM - CaMOW TMOMYJSIPHOM, YTO CHYTHUK
o0OpazoBalics B pe3yJIbTaTe CTOJIKHOBEHHS C 3eMIIeH Ipyroro o0beKTa, BeMnunHoi ¢ Mapc. Brione
BEPOSITHO, YTO UMEHHO 3TO KaTacTPOPHUECKOe COOBITUE CMECTHIIO OCh BPAILEHHS 3€MJIU, YTO CTAJIO
oIpeseNAIomuUM (PakTopoM Ul HbIHEIIHEH cMeHbl BpeMeH roja. Ecim mpuaepkuBarbcsi 3TOH
BEPCUM, TO CTOJIKHOBEHHME TAK YK€ OMNPEJEIINIO U CKOPOCTh BpAIIEHUsI 3€MJIM BOKPYI CBOEH OCH.
Ceromuss oHa cocraBiseT npumepHo 1670 kM/gyac Ha DJKBaTope, YTO TakK K€ SBISETCS
ONaronpusATHBHIM (PAKTOPOM IS 3eMHBIX JKUTENEH.

3aMeUIMTe CKOpPOCTh BpAILEHUS IIJIAHETHl W pa3HULA TEMIEpATyp IHA U HOYU CTaHET
HEBBIHOCUMOM, YCKOPBTE - U TOI'Zla CKOPOCTh BETpa MOBBICUTCS KartacTpoduuecku. Kak u3BecTHO,
JlyHa BiMseT Ha NMEPUOAMYECKOE IOBBIIICHUE M CHM)KEHHE YPOBHSA BOJABI B MOPSX M OKCAaHAX.
B0O3MOXHO, 4TO 3TH caMble NPWIMBBI U OTJIUBBI, BBI3BAHHBIC T'PABUTALMOHHBIM IPUTSHKCHHEM
CIIyTHUKA, SIBJSUIACH TOJYKOM JJIS BBIXOJA IEPBBIX CYIIECTB HA NMOBEPXHOCTb cymH. KTo 3Haer,
ObITh MOXeET 0e3 JIyHbl pa3BUTHE >XKM3HU ObLIO OBl aOCOJIOTHO JIPYruM, JHUOO €ro He ObUIO OBl
BOBCE.

Ectp eme ogun ¢akTop, 6€3 KOTOPOro CYIIECTBOBAaHHE M3BECTHON HaM JKM3HU ObLTO OB
HEBO3MOXHBIM. A UIMEHHO PacCTOsSHHUE /0 Hamied Onmkaiimieit 3Be3anl - Connua. Kak u3BecTHO,
OHO cocTaBisieT nmpumMepHo 150 muumoHOB KuiomerpoB. Ha camom aene, monoOHOe paccTosiHUE
OYEHb CJIO)KHO IIPEACTaBUTh. TeM He MeHee, HM3MEHCHHME IIOJIOKCHHs Halleld IUIaHEThl B
KOCMHYECKOM IIPOCTPAHCTBE Ha HECKOJBKO COTEH THICSY KHUJIOMETPOB B CTOpoHY CoOJIHIIA MM OT
HEro, nomye4yer rubesb Bcero >kMBoro Ha 3emie. [leno B ToM, 4TO, IO CPaBHEHHUIO C JIPYTMMHU
IUIAHETaMU COJIHEYHOM CHCTEMBI, MBI 3aHUMAeM HJICAIBHYIO IO3HLIHIO U1 CYHICCTBOBAHHA.
Conune obecrieurnBaeT 3eMIII0 CBETOM M TEIUIOM POBHO B TOM KOJHYECTBE, KOTOPOE HEOOXOIUMO
JUIsL pOCTa M DBOJIOIMU PACTEHHH U KUBOTHBIX, a TAKXKE J]A€T YeNIOBEKY KOM(MOPTHBIE YCIOBUS IS
KU3HU.

Ho nmomumo Toro, uro Hama Onmkaiiinast 38e3/1a JapyeT *KU3Hb, OHA TaK K€ B COCTOSIHUU U
oTHATE ce. Kaxnyro cexkynny CosHIE TepseT OKOJIO MWUIMOHA TOHH BEIECTBA, HCITyCKas
IIOTOKH NOHU3UPOBAHHBIX YaCTHIl, KOTOPHIE C HEBEPOSATHOM CKOPOCTBIO PACIPOCTPAHSIOTCA B
KOCMHUYECKOM IPOCTPAHCTBE. OTOT COJHEYHBIM BETEp SABISAETCS TUTAHTCKUM  IOTOKOM
CMEpPTOHOCHOM pajJiialivi, BO3JCHCTBYIOIIMI Ha BCE, YTO MOMAAAETCAd HAa MyTH, M Hallla IUIaHeTa -
He uckimoueHue. OIHUM U3 CBHUJAETEIbCTB BO3ACHCTBUS COJHEYHOTO H3Iy4EHUS Ha 3eMIIIo,
BUJUMBIX YEJIOBEKOM, SIBJISIETCS Tak Ha3biBaeMoe CeBepHOE CHsSHME. JTO MOTpsCAlolIee 10 CBOEH
KpacoTe SBJICHHE - Pe3yIbTaT CTOJIKHOBEHUS COJIHEYHOTO BETpa ¢ arMocdepoii Hateil miuanetsl. Ho
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13 32 CMEPTENIbHOTO MOTOKA PaIUAIIMOHHBIX YaCTHII, TOCTOSHHO CO37]aBaéMbIX COJHIIEM, BCE KHBOE
Ha TJIaHEeTe MOTJIO ObI MOTHOHYTh. HO 4TO TO, OMATH K€, 3alIUIIAeT HAC, HE TIO3BOJISS paUalIliu
MPOHUKHYTH K TOBEPXHOCTHU 3E€MIIH.

C wmomeHTa OKOHYaHMA (OPMHUPOBAHMA HAlIell pOJHOW TUIAHETHI, HpUMEpHO 4,5
MUJIIMAP/IOB JIET Ha3a/l, €€ OKPYKaeT HeBUUMBIN IIIUT, CO3/IaHHBI MarHUTHBIM TojieM 3eMin. Ero
CO3/1aHHE U TOJICPKKA, KaK CUYMTAIOT YUeHbIe, 00YCIOBIEHBI BpallleHUEM IUIAHETHl U JBUKEHHEM
METAJIJIOB B €€ BHelIHeM sipe. MIMEeHHO 3To siBJeHHE 3aIIMIIAeT YeJIOBEYECTBO OT COJIHEYHOIO
BETpa U CMEPTEIbHBIX /103 KocMudeckol paauanuu. Ecnu Obl 3emitst Bpamianack MeAjeHHEe, TO U
9TO T0J1e OBUIO OBI citadee, M MBI OBl JIMIIUINCH TAKOW BaXKHOM 71 KU3HHM 3aluThl. HO He TONIbKO
YeNoBeK 00s3aH MarHUTHOMY TIOJIO CBOMM CYIIECTBOBaHHEM. J[Jsi HACEKOMBIX, MTHUI[ ¥ MHOTHX
JPYTUX )KUBOTHBIX, OHO SIBJIIETCS. OPUEHTUPOM JIJISl IBFKEHUS B TIPOCTPAHCTBE.

Nmeetcs eme 6ecYnCIIEHHOE KOTUYECTBO KpaiiHE MAJIOBEPOSTHBIX COOBITHI U (aKTOPOB,
KOTOpBIE BCE K€ MPOM3OIUIH WM CIOXKWINCh UMEHHO TaK, YTOOBI Ha 3eMJie TOSIBIIIACH JKU3Hb U
yenoBeuecTBO. [loaToMy, Kazanocs Obl, UTOTOBOE MOSBIIEHUE UeIOBEeKa Ha 3eMie, KOTOpOe BCE ke
COCTOSIIIOCH, 3TO OBIIO HACTOJIBKO "HEBO3MOXKHOE" C TOUKH 3PEHUS TEOPHUU BEPOSITHOCTU COOBITHE,
YTO TO, YTO MBI BCE€ K€ CYIIECTBYEM, ITO MOJIHEHIIas CIydaitHOCTh. OJTHAKO C APYroil CTOPOHBI, pa3
YK MBI CYIIIECTBYEM, TO MOXHO OLIEHUTbH Ty K€ CUTYalHIO U C APYTrOoil CTOPOHBI: MBI CYIIECTBYEM
MMEHHO 37eCh, Ha 3emiie, OJJHOM W3 MUJUIMAPJOB IJIAHET, UMEHHO MOTOMY, YTO MMEHHO 3J/I€Ch
MPOU30IUIA BCE HY)KHBIE COOBITHS, M HE MPOHM3OILIO HH OJHOTO HE HYXHOTO, a 3HAYUT U3 BCEX
TUTAHET MBI U JJOJDKHBI ObUTH OB OBITH UMEHHO 3/1€Ch, Ha 3eMJIe, ¥ TOT/Ia ATO YK€ HE CIIy9allHOCTb, a
3aKOHOMEPHOCTb.

B HbIHemHee BpeMs 4eloBeK CIOCOOEH MOoay4yaTh 3HAHUS O SIBJICHUSAX, KOTOPBIE MPSAMO HIIH
KOCBEHHO BIIMSIOT HA CO3JlaHUWE M TMOJJIep)KaHWEe >KU3HM Ha Halled IutaHere. OTO MOMOTraer
y3HaBaTh MHOT'O€ M3 MPOILIOTO M 00e30macuth ceds B Oynymem. Ho Ham mu3BecTHO, 9TO 3eMilst He
BEYHasl, 4TO U 37E€Ch PAHO WM TMO3JHO MOXKET NMPOU3OUTH HEUTO KaTacTpopuuecKoe, YTO Korja-
HUOY/b YeJIOBEKY BO3MOXKHO MPUJIETCS MOKUHYThH MPEeNibl POJIHOM MIaHEThl, YTOObI BBIKUTH Kak
BuJ. 11 moMuMoO moucka BHE3eMHBIX (JOPM JKM3HH, COBPEMEHHAsI HayKa 3aHsATa U 3TUM BOIIPOCOM. A
CeroJHs, Mbl B IMIOJHOW Mepe IMOJy4yaeM YAOBOJBCTBHE OT >KU3HH, COBEPIIAEM OTKPBITHS,
MEHSIOIME YEeJIOBEUYEeCTBO U BCE, UTO €r0 OKPYXKAET, MPU ITOM JOCTHUTAsi BBHICOT B (PU3UYECKOM H
JyXOBHOM pa3BUTHH. W 4TOOBI HE OCTaHABIMBATHCS HA ATOM M COXPAHUTH HAIl MUP, MBI OOSI3aHBI
KUTh B TAPMOHUU C IPUPOAOH U MepeaaTh 3HAHUSI CIASAYIOIINM ITOKOJICHUSM.

Texkct 13

O0630pHas crathsi 00 UckycctBenHoM WHTemiekre (mamee - M) u HEKOTOpPHIX cTpaxax,
CBSI3aHHBIX C HUM. B cTarbe mpeAnpuHUMAETCs] TOMBITKA IMOAHITH M PACCMOTPETh BOIPOC O
MHUPHOM COCYIIIECTBOBAHUH YETIOBEKA M IU(PPOBOTO pazyma.

OrpomHasi BOJHA WHTEpeca, pa3BUTHs MU(OB M PA3TUUYHBIX CTPAXOB MO OTHOIICHHIO K
nckyccrBeHHoMy uHTeekTy (W) moansmack pocraroyno naBHO. [Io MHEHHIO mccienoBareneH,
00IIeCTBO KaK pa3 HaxOJUTCs Ha rpeOHe JaHHOM BOJHBI, BeJb (PaHTACTHUKA B CTAPBIX TOJLTUBYICKUX
¢unpMax o pobOoTax-yOuiiax W KHOOprax HauyMHAeT COBIBATHCSA, BCIIOMHUM XOTS Obl (pritbm
«KopoTkoe 3ambikanme» co cioraHoM «Homep msaTh - xuB!», Te HEOOIBIIOW 00€BOM PoOOT Ha
TYCEHUYHOM IIIaCCH, OJWH W3 IISITH, TMOABEPracTcs yAapy BBICOKOTO HANPSHKEHUS Uy HETo
MIPOCHIMTAETCS HEKOTOPBI WHTEIEKT, POOOT HAYMHAET U3ydaTh MUP IMO-cBoeMy. [Ipomio Bcero
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JUIIb OKOJIO YETBEPTH BEKa C MOMEHTA BbIXxoAa GuibMa, HO YK€ ceiiuac HeT HUKaKoi (paHTaCTUKH
B IIPOMCXOJAIIEM Ha DKpaHE.

J71s1 ICKYCCTBEHHOI'O MHTEJUIEKTA CYIIECTBYET JIBa OCHOBHBIX OIPEIETICHUS:

HayKa ¥ TEXHOJIOTHS CO3/IaHUS MHTEJUICKTYAIbHBIX MAIllMH, OCOOCHHO MHTEJICKTYaIbHBIX
KOMITBIOTEPHBIX TPOTPaMM;

CBOMCTBO MHTEJUIEKTYaJbHBIX CHCTEM BBIMOJHATH TBOpPUYECKHE (YHKIUHU, KOTOpHIE
TPaJAULIMOHHO CYUTAIOTCS MIPEPOTraTUBOM YeIOBeKa.

Tak BoT mosHoneHHbI MU, KOTOpBI cMOr OBl pemaTh TBOPYECKHE 3a7add, T.C. TAKOM,
KOTOpBIM OTBedas Obl BTOPOMY ONPENEICHUIO, €lle MOKa He CO3[aH, U MOoKa HeT KaKUX-IH0o
BHATHBIX MJIEM O TOM KaK €ro Co3/aTh. 3aCTaBUTh KOMIIBIOTEp pEIIaTh TBOPUECKYIO 3ajady,
4ype3BBIYAiHO TsDKenmo. Ha JgaHHBI MOMEHT, OH CHOCOOCH TOJIBKO 00padaThiBaTh OTPOMHBIC
o0bemMbl MH(pOpPMANMKM, U pemIaTh ONpenelNéHHBIE 3aJaud B COOTBETCTBUM C  paHee
3alpOrpaMMHUPOBAHHBIM aJITOPUTMOM.

Ecnu xe paccMoTpets nepBoe onpenenenre MU, To Ha TaHHBII MOMEHT CO3/1aHO YK€ OYEHb
MHOTO YCTPOICTB, MPOrpaMM M MaIllMH, KOTOpbIe MOANAAAIOT MO/ TaKOe OIpe/eieHne, U B TaKOM
cllydae, MOKHO CKa3aTh, YTO OIpPEAETICHHBIMU IUIOJaMH padOT HaJ CO3JaHHUEM HCKYCCTBEHHOT'O
VMHTEJUIEKTA YEJIOBEYECTBO YK€ JTaBHO NOJIb3yeTcs. Kaxaplil AeHb MbI CIBIIIUM O IposiBieHuu M
U MaIIMHHOTO OOy4YeHHs KaK COBOKYIMHOCTH MOIIHBIX HHCTPYMEHTOB JJisi MHTEIUICKTYaTbHOTO
aHallM3a W CUHTE3a pa3IMyHOW WH(OpMAaIMU, BKIIOYas TOHWMAaHHUE YEJIOBEUYECKOTrO S3bIKa U
pacrno3HaBaHue 00pa3zoB. SIpKUM TPUMEPOM SIBIISIETCS NMPUMEHEHHE MCKYCCTBEHHOTO WHTEIICKTA
MIPH CaAMOCTOSITETHHOM BOXK/IEHUU aBTOMOOMIISI O€3 TTIOMOIIIH YeJIOBEKA.

OZIHOBPEMEHHO CO BCEMH TMOJIOKUTEIbHBIMU BO3MOKHOCTSIMU MW y Hac ecthb HekoTopas
KacTa YBa)Ka€MbIX MBICIUTENEH TOBOPSIIUX, YTO MbI JOJDKHBI ObITh YpE3BBIYAHO OJUTENbHBIMH B
pocte Bo3MokHOCTe MU, moToMy 4TO cymepyMHbBIE M MBICISIINME MAIIMHBI CIIOCOOHBI Pa3BUTh
CMEpPTOHOCHOE IMpe3peHre K HaM, BeAyliee K rMOeu yenoBeyecTBa. JTH K€ MAlllUHbI, MOTYT U OT
"BEJIMKOM (3amporpaMMHUPOBAHHOM) JIFOOBU" K YEIIOBEUECTBY, PEIINTh, YTO OHU 00SI3aHbBI 3aXBATUTh
BIIACTHh HA 3eMiie U 00eCIeYnTh MHpP, TOKOW U MPOIBETAHUE YeIOBEeUECTBA. V1 MOXKET 310pOBbE U
CBITOCTH JIIOJIEH B 3TOM CJy4yae Ja)Xe M BBIPACTET IOJ] YNPABICHUEM YMHBIX MaIlWH, HO BPSI JIH,
TE€M HE MEHEEe, KOMY-TO U3 JIFOJEH MOHPABUTCS TAKOE MOJOKEHHE JIET.

CymiecTByeT u yOeXAeHue JIofAei B TOM, 4To cBepx pa3BuTHe MM mpocTo HEBO3MOXKHO,
BeJlb MAIlIMHBI HUKOTIa HE OyAYT B COCTOSIHUU JyMaTh TakK e, Kak 9TO JeJaroT JIoau. Mexay TeMm,
OYEeHb XOPOIIO (PUHAHCUPYEMbIE KOMITAHUM YTBEPKIAIOT O CIIOCOOHOCTH 00€CTIeYNTh MPAKTUYECKU
moboe pemenue MU ans Bamero OmsHeca cerofHs. CTOMT OTMETUTh, €CIIM HEKOTOPBIE JIHOIU
JTyMaroT, 4To HUKaKoi cucreme MU He youTh Hac, To 6€3yCcIOBHO HE CTOUT 3a0BIBaTh, YTO POOOTHI
U pa3INyYHbIE CHUCTEMBI YIPABIICHUs OyIyT OTHUMATh BCE HAIIM pabodre MecTa U BCKOPE CMOTYT
OCTaBUTh 0e3 paboThl OOJBIIYIO YacTh yeraoBedecTBa. M XOTS SICHO, YTO B 3TOM cllydae poOOTHI
caMH JK€ U TMPOU3BEAYT JOCTATOYHO TOBApOB Ui BCEX, M MHUHHUMAIbHBIE MOTPEOHOCTU
0e3paboTHBIX OyayT YAOBIETBOPEHBL. TeM He MeHee, HATMYUe OTPOMHBIX MAacC MIATAoNMXcs 0e3
Jiena JIIo/Ie, MOXKET MPHUBECTH K HEMpPEeCKa3yeMbIM U CEPbE3HBIM COIHAIBHBIM KOHQIMKTaM,
CIABUTAM M TpoOIeMam.

B crpemiiennn pa3yMHBIX JTFOZICH TTpOpBaThCs yepe3 MHGOPMAITMOHHBIA IITyM M A00paThCs
70 cyTH, 4eM xe sBnsiercs MM u 4yTo OH MOXeT c/enaTh Mojae3Horo Ui Hac, U JeHCTBUTENBHO JIU
MBI JIOJIKHBI OECITIOKOUTBCSI O TOM, 4TO pOOOTHI OCTaBAT HAcC 6e3 paboThl UM YOBIOT KOTJa-HUOYAb
BO BpEMsi CHa — HET HUYETO CTPAHHOTO, BE/Ib B UTOTE KAXKJIOMY XOUETCS CIIOKOMHO KUTh.
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MHorue u3 KOMIIaHHI Yy»€ UCIHOJIB3YIOT pa3iuyHble BO3MOKHOCTH MU, octanock TONBKO
3aCTaBUTh pabOTaTh JAHHBIA MHTEIJIEKT MOJHOCTHIO B HAIIMX MHTepecax. Hambomnee BepoATHBIM
HETaTUBHBIM BapMAaHTOM pa3BUTHUS OyAeT Teopus, rae 3a mombio MM cMmoxer craTh 370U reHui
4eJloBeKa U IMOJ AUKTATOM 3TOro 3j0ro re’us MM cmoxeT TBOpUTH 3710, HO KOHEYHO HE caM II0
ce0e, HO KakK CIJIEJICTBUE BOJIM 4YeloBeka. Beap camo mo cebe 3710 He MOXET OBbITh IENIBI0 CyIep
yMHOTO "cymiecTBa'", Takoe "CymecTBO" HUKOT1a HE HAYHET JEHCTBOBATh TOJBKO PaJid TOTO YTOOBI
COTBOPHUTH 3J10 KaK TakoBOe. YeloBeUeCTBO MOXKET OIMacaThCA TOJBKO TOTO, YTO MO cBoeil "Boise"
WU mnonelTaeTcs NpUHYAUTH JIOAEH BECTH cedsl Tak, Kak eMy OyAeT Ka3aTbCs NPAaBUIbHBIM, a HE
TaK Kak OyIyT XOTE€Th BECTH CEOsI JIFO/IH.

B mouckax manékoro Oynaymiero He CTOUT 3a0bIBaTh O YK€ HEKOTOpBIX pemraeMbix WU
KaKJOJHEBHBIX 3a7adax... Bo-nepsbix, UM mo3BOAMT HaM yXe CEroAHs cO31aBaThb CHCTEMBI B
KOTOPBIX OTCYTCTBYIOT MpPEAPACCYIKH M NPEAyOeKIACHHS YENOBEKa, YTO HCKIIOYUT BCAKYIO
KOppYINLUHYIO, CUMIATUIO M AHTUIIATHIO W Tak pganee. Bo-Bropeix, MM mnpenocraBiseTr MOILIHbIE
(GyHKLIMOHANIBHBIE  BO3MOXKHOCTH, KOTOpbIE  HCIOJB3YIOTCA YK€ Ha paboueM MecTe
CaMMM Y€JIOBEKOM. B-TpeTbMX, yMHBIE MAIIUHBI SBISIFOTCS E€IUHCTBEHHBIM HHCTPYMEHTOM,
KOTOPBIM MBI CMOXeM 00pa0oTaTh OrpOMHBIE KOJMYECTBA JaHHBIX, KOTOPbIE KaK CHEXHBIH KOM
pactyr Bokpyr Hac. MM Oyaer uMeTh BO3MOXHOCTh aHAJIU3UPOBaTb, HHTEPIPETHPOBATH U
OCMBICJIMBATh JTAaHHBIE B OTPOMHBIX MacmiTabax, KOTOpbIE HE IMPEICTABISAETCS BO3MOXKHBIM IS
00paboTKM HAIIUM COOCTBEHHBIM YMOM. J[a ¥ 4ecTHO roBOps, BEAb JIIOJIM U HE MHTEPECHO CUICTh
U cyTKamH oOpabaThIBaTh Cyxue HU(PbI, HAM UHTEPECHO JIeNaTh BHIBOJBI U MPUHUMATh pEIICHUS,
Ha OCHOBE MPaBMWJIbLHO 00pab0TaHHOM U MOAaHHON HHpOpManuu (dyeM u 3aHumaetcs ceroans ).

B wurore MBI MMeeM yYMEHBIICHME HCIIOJIB30BAHMS YEJIOBEYECKHMX PECYPCOB U
nepeknaapiBaiie oHbIX Ha M, 4TO mo3BOJIAET HaM TPAaTUTh MEHBIIE BPEMEHM HA PYTHUHHBIC
paloThI M OcTaBiIAET 0OJIbIIE BPEMEHU Ha OCMBICIEHHE ce0s KaK YeJOBeKa U pelIeHUe TBOPUECKUX
3aJa4, KOTOpbIE ITOKa HE CIIOCOOEH PEeIINTh HU OAWH KOMIbIoTep. M peub 3/1ech UIET HE TOIBKO O
Hay4YHbIX U TEXHOJOIMUYECKUX 3aJadax, HO U 000 BCeX OCTaJbHBIX TBOPYECKHX 3aJayax, KOTOpbIE
CTaBST U PEIIAIOT JIIOJU U TOJIBKO JIIOJHU: KaK KpacuBee IOCTPOUTh, HAPUCOBATh, CTAHIIEBATh, CIIETh,
KaK BKyCHEE IMPUTOTOBHTH, KaK MPOSBUTH OOJIbIIE JTIOOBU K OIMIKHEMY, KaK IMOJAapUTh eMy OOJIbIIIe
TeIUla, KaK JIydlle BOCIUTATh AETEeH M Tak jaajnee. BOoT Hax pelieHueM Kakux BOIPOCOB CMOTYT
JIIO/IM 33 {yMBIBaThCs Ooublie, ecnu I cHUMeT ¢ Hac pelleHne pyTUHHBIX 3a/1a4, 00paboTKy CyXoi
uHpOpMalLNH, U Jake IPOU3BOJCTBO U JOCTaBKY 0a30BbIX MaTepHAIbHBIX LIEHHOCTEH.

Tekct 14

Tepmun «bonpmiol B3pbIB» OBT HPUAYMaH HW3BECTHBIM OPUTAHCKUM (U3UKOM U
acTpoHOMOM PperoM XO0NI0M, KOTOPBIN NBITAJICS C €TI0 ITIOMOILBIO BEIPA3UTH CBOE CAPKACTHUUECKOE
OTHOIIEHUE K TAaKOW HJie€ BOSHUKHOBEHUs BeeneHHOM.

Bnepsoie TepmuH «boJIBIION B3pBIB» NpO3By4Yan B ofgHoW u3 yekuui Ppena Xoiuia, B
KOTOPOM OH KaK pa3 TaK U 3aHUMAJICS KPUTHKOM AaHHOUW Teopuu. OaHAKO, B COBPEMEHHON (Pu3nKe
U acTpOHOMHUU Teopusi «bonbIIoro B3pbiBa» JOMUHUPYET U SIBJISETCS OOLIENPUHATOM, KOTra pedb
UIET O PaHHEM pPa3BUTHH BCEICHHOW. Kpome TOro, kak HaMm Tenepb YK€ M3BECTHO, OCTAJIBHBIC
(GU3MKN ¥ acCTPOHOMBI HE YJIOBWJIM UPOHUM U capka3Mma XOMi1a W NPUHSIM JAHHBIH TEPMUH BO
BceoOIuii 000poT.

B pycckosi3bI4HON BEpCHM 3TOr0 TEPMHHA CapKa3M HE OYEHb-TO M YJIABIUBAETCS, TAK Kak
IpU TIepeBOJie STOMY TEPMUHY HpUAaTd OOJNBIIYI0 CEPbE3HOCTh W (PHU3UYHOCTh. OHAKO
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nepBOHAYaJIbHAs aHruiickas (opmynupoBka: «Big Bangy, ckopee momKHA TEPEBOIUTCS Kak
«bonpmoit 6ym». B Takoit popmynupoBke capka3m 0ojiee 3aMeTeH.

[onp3ysich caydaeM, caenaeM TakKe JBa HEOOBIINX 3aMeUaHmsi OTHOCUTENbHO «bobiioro
B3pbIBa»:

Bo-niepBbix, TepMuH «bOJBIIONH B3pBIB» HE SIBISIETCS CTPOTMM HAyYHBIM TEPMHUHOM, 3TO
MIPOCTO 3aIIOMUHAIOIIEECS CIIOBOCOYETAHHUE, KOTOPOE CIIYKUT MOMYJSPHBIM Ha3BaHUEM JIMIIb IS
TEOPHH, HO HE COJICPKUT B ceOe IPyroro (U3nIecKOro CMbICIA.

Bo-BTOpHIX, COrIacHO caMoi TeopuH «bOJIBIIOrO B3pbIBa» HAa HAYAJIBHOM ATall€ Pa3BUTHUSA
BCEJICHHOW He OBLJI0 HMKAKOTO B3pbIBa, KaK, Ka3aloch Obl, ClelyeT U3 Ha3BaHUs (B 3TOM TO U
COCTOSIJT TOHKUM Hay4dHBIM capka3Mm ydeHoro). CorjiacHO AaHHOM Teopuu, NMEPBOHAYAIBLHO BCS
BCEJICHHAs! TPECTaBisIa U3 ce0sl OJHY €AMHCTBEHHYIO TOUKY, a BCE OyayIiee MpoCTPaHCTBO OBLIO
BHYTpPH 3TOH TOYkH. Takum oOpa3oMm, He OBLIO BHEIIHErO MPOCTPAHCTBA, B KOTOPOM MOT OBl
MIPOU30UTH B3PBIB, BCE MPOCTPAHCTBO OBLIO BHYTPU. A MOTOM, JaHHOE MPOCTPAHCTBO BMECTE CO
BCEH MaTepuell BHYTPH HETO HAYaJI0 OUYEHb OBICTPO PACIIUPATHCS.

Kaptunka HuUke SBISETCS HEIUIOXOM XYHAOKECTBEHHOM HWHTEpINpETalMeld TEeopUuu
«bonpmoro B3peBay. Ha nmaHHOW KapTHHKE H300paKe€HO pa3BUTHE BCEJIEHHONW BO BPEMEHU:
cHauajga TOYKa, MOTOM pa3Mep BCEJIEHHOW CTAHOBHUTCS BCE Ooiblle, a M3 IEepBOHAYAIBHON
packaleHHOM Kallli YacTUIl OOpa30BBIBAIOTCA TaJaKTHKH, 3Be3lbl W TIUIaHeThl. Bcé 3To
IIPOUCXOJWIIO TIOCPEIN BEIUKOTO «HUYTO» (IO KpallHEH Mepe B 4eI0BEYECKOM BOCHpUATHH). Bot
TOJIBKO XY/IO0KHUK BCE 3K€ JOMYCTUII OJHY I'pyOyI0 HETOYHOCTb: HUKAKOTO CBEUYEHHSI, TOXOXKETO Ha
B3pBIB, B IEPBOHAYAIBHON TOUYKE OBITh HE JOJDKHO, a JOJDKHO OBITh MPOCTO PACHIMPEHHUE U3 TOUKH.
DT0 XyIO’KHUK HE ylIepKaJics U BCE K€ HapuCOBaJl B3PhIB, KOTOPOTO HE ObLIO.

Tekcr 15

bank — (¢uHaHCcOBOe mpeAnpHUsATHE, KOTOPOE KOHIEHTPUPYET BPEMEHHO CBOOOJHBIC
JICHEe)KHbIE CPE/ICTBA MPEANPUATHI U IPpaXKAaH C LENbI0 MPEAOCTaBICHUS UX MO/ MPOLIEHTHI.

Mo ¢yHKIUAM U XapakTepy MPOBOJMMBIX OMNEpanuii OaHKU JIEeNSITCS a I[EHTPAIbHBIE
(3MHUCCHOHHBIC), KOMMEPYECKHE (JICTIO3UTHBIC), THBECTUIIMOHHBIE U cOeperaTelibHbIC.

LenTpanbHbie OaHKH OCYIIECTBISIOT PYKOBOJACTBO M HAJ30p HaJl BCEMH OaHKaMH CTPAHBI.
OHH XpaHAT BpEMEHHO CBOOOIHBIE M 00s13aTENbHBIE PE3EPBBI APYTUX OAHKOB, MPEIOCTABISAIOT UM
KPEIUThI, MOHOTIOJIBHO OCYIIECTBIISIOT SMUCCHIO OOIErOCYAapCTBEHHBIX KPEAUTHBIX JACHET, BEIyT
KacCOBO€ HCITOJIHEHUE TOCYJapCTBEHHOTO OI0/IKETa U KPEIUTYIOT TOCYIapCTBO.

W3BecTHBI pa3iavyHble MOJIENN TOCTPOCHUS LEHTPAIBbHBIX 0OaHKOB. B OonbIIMHCTBE CTpaH
OHM SIBJITFOTCSI TOCYAapCTBEHHBIMU yupexaeHusMu (I'epmanus, @pannus). B CIIA u HIBeinapun
OHHU OpPTaHU30BaHbI KaK aKIIMOHEPHBIE OOIECTBA.

Kommepueckre 6aHKu BeIyT TEKYyIIKME CYETa, OIIAYMBAIOT YEKH U MPEAOCTABISIIOT KPEIUTHI
npeanpuHuMarensiM. COOTBETCTBEHHO, HX OaHKOBCKHME OIEpaluy JeNATCs Ha IMacCHBHbIE(
MPUBJICYCHUE CPEJICTB), AaKTUBHBIC(Pa3MEIIEHWE CPEJACTB) W TMOCpPEAHUYECKHE (BBITOJTHEHHE
oleparuil o NOpyYEHHUIO KJIMEHTOB).

B 3aBucumoct OT 00BeMa MPOBOJMMBIX ONEpaMii KOMMEpuYecKre OaHKH OBIBAIOT
VHUBEPCATBHBIMU U CIIEIUATM3UPOBAHHBIMU. Y HUBEPCAIbHBIE OaHKU BBIMIOJHSIOT BCe 0AHKOBCKHE
orepaiuy Juisi CBOMX KIMEHTOB. Crenuanu3upoBaHHbIE OaHKW WM OCYIIECTBISIIOT HEOOJbIIOE
KOJINYECTBO ONEpaIid, MIIN OOCITYKUBAIOT OINPENEICHHYIO OTPACIlb, TPYIITY KIHEHTOB.

HuBecTuimoHHble OaHKH pa3MenaloT COOCTBEHHBIE U 3aéMHBIE CPEJICTBA B IIEHHbIE OyMaru,
BBIITYCKAIOT IIeHHbIe OyMaru, MPOU3BOIAT UX KYILTIO-TIPOJIaXKy Kak Ha (poHI0BOW OUpIKe, TaK U BHE
e€, a TaK)Ke BBIJAIOT 1[EJIEBBIE IOJITOCPOUYHBIE CCY/bI.
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CoeperatenbHble 0aHKH KOHIIEHTPUPYIOT JIEHE)KHBIE COEPEIKEHNUST HACSIICHUS.

3.1.2. Pedepar

Tembl pedepaToB ONMpenensiOTCS B COOTBETCTBUU C TEMAaTUKOW HAYYHBIX HWCCIICIOBAHHIA
aCTIHPaHTOB B O(OPMIISIOTCSI COTJIACHO TPeOOBaHUSIM K 0(hOPMIICHHUIO HAYIHBIX pedepaTos.

Kputepun onenkn pedepara TOBOASTCS 1O CBEJACHUS AaCHUPAHTOB 10 Hadajla HX

BBIITOJIHCHU .

HIxana

Kpurepun onenuBanuns

Oruenka 5
(oTIMYHO)

Pedepar HOCHT XapakTep CaMOCTOSITEIBHONH paOOThI C YKa3aHHEM
CCBUIOK Ha MCTOYHUKHU JUTEPATYphI; TeMa pedepara packpbiTa B
MOJTHOM O00BEeM; COONIOZICHBI BCE TEXHUYECKHE TpeOOBaHUS K

pedepary; CHUCOK jHUTEeparypsl OQOPMICH B COOTBETCTBUHU C
I'OCT.

OueHka 4
(xopor10)

Pedepar HOoCHT XapakTep caMOCTOSITENBHON paOOThI C YKa3aHHEM
CCBUIOK Ha MCTOYHHUKH JINTEPATYPHI; TeMa pedepara He MOTHOCTHIO
PacKpbITa; €CTh OMIMOKH M TEXHUYECKHUE HETOUYHOCTH O(hOpMIICHUS,
Kak camoro pedepara, Tak U CIIMCKA JUTEPATYPHIL.

Onenka 3
(Y1OBIETBOPUTEIILHO)

Pedbepar He HOCHUT XapakTep CaMOCTOSTENBHOW padOThI, C
YaCTUYHBIM YKa3aHHUEM CCHUIOK HA MCTOYHHKH JIMTEPATYPHI; TeMa
pedepara YaCTHYHO pACKPHITA; €CTh OMIMOKM M TEXHUYECKUE
HETOYHOCTH O(OPMIICHHS, Kak camoro pedepara, Tak M CIHCKA
JTUTEPATYPHI.

Ouenka 2
(HEy10BJIETBOPUTEINIHHO)

Pedepar He HOCHUT XapakTep CaMOCTOSATENBHOM pPabOTHL, HET
CCBUIOK Ha MCTOYHUKH JINTEPATypHl; TeMa pedepara He PacKphITa;
€CTh OMMOKM W TEXHUYECKHE HETOYHOCTH O(OpMIIeHHS, KaK
caMmoro pedeparta, Tak M CIIUCKA JIUTEPaTyphI.

Tewmsl pedepaToB:

1. CoBpeMeHHas HAy4yHass KOMMYHUKAIIMS B UHOSI3bIYHOM Cpejie.
2. ITlcuxomornyeckue acHEKThI IIOATOTOBKHN HYGHH‘IHOFO BBICTYIIJICHUS B MHOS3LIYHOU

cpene.

IMenn nayuyHoit koMMyHuKanus B FIHTepHeTe.
Kommosumus Hay4yHOTro TeKCTa.
OcobeHHOCTH KOMMYHHKAIIUK B HAYYHOU CpeJie pa3HbIX KYJIbTYP.

S3pIkoBas cienudrKka MUCHMEHHON HAYYHOH peyH.
[IpaBuna BeeHUST HAYYHON JUCKYCCHH.
YenoBek B COBpEMEHHOM MHpPE MHPOPMAITMOHHBIX TEXHOJIOTHIA.

3
4
5
6. HMHOCTpaHHBIN SA3BIK KaK CPEJACTBO HAYYHOH KOMMYHUKAIUH.
7
8
9.
1

0. HWcrounnku BO3HUKHOBECHUS HaquOH TEPMHUHOJIOTHUH.

3.2. [Ipouenypsl 1 OLEHOYHBbIE CPEACTBA /1JIsl MPOBEIEHUS MPOMEKYTOUYHOM aTTeCTALNH

3.2.1. 3auer

3auer sBnseTcs (OPMONM OIEHKH KayecTBa OCBOCHHUS OOYYAIOIUMCS OCHOBHOM
npodecCuoHANIBHONW 00pa30BaTEIBLHON MPOTrpaMMBbl MO pazjesiaM JUCHHUIUIMHBL. [lo pesynbraram
3aueTa 00yJaronieMycsl BEICTABIISIETCS OLIGHKA «3aYTEHOY / «HE 3aUTCHOY.
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3aueT NpOBOAMUTCS MO OKOHYAHUM YTEHUS JIEKIUI U BBIIOJHEHUS (IPAaKTUYECKUX ) 3aHATUH.
3aueTHBIM SBIISETCS MOCIEAHEE 3aHATHE M0 JUCLHMILIMHE. 3a4eT MPUHUMAETCS IpenoaBaTessiMH,
IIPOBOAMBIINMHU IPAKTUUECKHUE 3aHITHSI U YUTAIOIIMMU JIEKIUH 110 TaHHOM TUCLUIUINHE.

[IpucyrcTBHe Ha 3adere mpemnoaasaresied ¢ Apyrux kadeap 06e3 COOTBETCTBYIOILETO
pacropshKeHHs peKTopa, MPOPEKTopa 1Mo yueOHOo# paboTe WK HayaJbHHUKA OTAeNa aClIUPaHTYPhl U
JOKTOPAHTYPbI HE I0IyCKAeTCsl.

@opmbl TpoBesneHUs  3adeta (YCTHBIM ompoc 1o OwujeraM, NUChbMEHHas paboTa,
TECTUPOBAHUE U JP.) ONPEACIIIOTCS Kadeapoil U TOBOIATCS 10 CBEACHHUS 00yJYalOIUXCs B HaYaje
cemecTpa.

Jlns mpoBeneHus 3adera BeAYIIMH IpernojaBaTelb HaKaHyHE IIOJIy4aeT B OTele
aCIHUPAHTYphl U JOKTOPAHTYPbI 3aU4E€THYIO BEIOMOCTb, KOTOpasi BO3BPALLAETCS IOCIE OKOHYAHUS
MEpONPUATHS B IEHb IIPOBEICHUS 3a4eTa UM YTPOM CIIEAYIOUIETO JTHS.

Bo Bpems 3auera oOydaromgecss MOTYT TOJb30BAThCA C pa3pelIeHUs] BEAYILEro
IIPEeroiaBaTessl CIPaBOYHOM M HOPMATUBHOW JIUTEPATypOH, IPYTHUMHU ITOCOOUAMU U TEXHUUYECKUMHU
CpEICTBaMH.

[IpenonaBatento MpenocTaBiIsieTCss IpaBO 3a/laBaThb OOYYAIOMIMMCS JIOTIOJIHUTENIbHbIE
BOIIPOCHI B paMKax MPOrpaMMbl JTUCLHUIIINHBIL.

OneHka, BHECECHHAsl B 3aUETHYIO BEAOMOCTb, SIBIIIETCS PE3yJbTaTOM YCHEIIHOTO YCBOEHUS
y4eOHOro Marepuania.

HesBka Ha 3aueT oTMe4aeTcs B 3a4€THON BEIOMOCTH CIIOBAMH «HE SBUJICS.

Hapymenne nuCHUIIIMHBI, CIMCBIBAHUE, UCIIONB30BaHNE O0YUYaIOIIUMUCS Hepa3peleHHbIX
MEeYaTHBIX U PYKOMMCHBIX MaTepuanoB, MOOWJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHILETHBIX
KOMIIBIOTEPOB, HOYTOYKOB W JPYTMX BHIOB JIMYHOM KOMMYHHMKAIIMOHHONH W KOMIBIOTEpHOU
TEXHUKH BO BpeMs 3adera 3ampeleHo. B ciaydae HapymeHus 3Toro TpeOoBaHMs IpenojaBareib
00s13aH yJaluTh OOYYaroOIIErocsi U3 ayAMTOPUU M TPOCTaBUTh €My B BEIOMOCTH OIICHKY «HE
3aYTEHOM.

OOyuaronmMces, He CIABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKH 1O YBAKUTEIBHOU MPUUYUHE,
WH/MBUyaJIbHbIE CPOKU IPOBEICHUS 3aUeTa ONpeAEIsI0OTCS IPUKAa30M PEKTOpa Y HUBEPCUTETA.

OOyuaromyecs, HMMEIOLIME aKaJeMUYECKYIO0 3aJJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
onpenenseMple YHHUBepcuTeToM. MHpopmanus o JIMKBUAALMU 33J0JDKEHHOCTH OTMEYaeTcss B
9K3aMEHALIMOHHOM JIUCTE.

WMHBanuap! ¥ n1a ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI, MOT'YT CJJaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHBIE HHMBUYaJIbHBIM YY€OHBIM TJIAHOM. MIHBaJIM/IBI U JIMIIA C OTPAHUYCHHBIMU
BO3MOYKHOCTSIMM ~ 37I0POBbsl, HMEIOIIME  HApyLIEHWs  ONOPHO-ABMraTeIbHOIO  armapara,
JIOITYCKAIOTCS HA aTTECTAllMOHHbIE UCTIBITAaHNS B COIIPOBOXKIEHUN aCCUCTEHTOB-COIIPOBOXKIAIOIIUX.

[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA 00OY4YaIOLIErocs MPeCTaBICHbI B TAOIUIIE.

Hlkana Kpurepun ouenuBanus

«3adYTCHO» 3HaHHUC nporpaMMHOTO Marepuajia, YCBOCHHUC OCHOBHOM

HENPUHIIUINAILHOTO XapaKTepa B OTBETE HAa BOMPOCHI).

JIONIOJTHUTEILHOM ~ JIMTEpaTypbl,  PEKOMEHJIOBAaHHOW  MPOrpaMMOii
JUCHUIIIINHBI, IMMPpaBUJIBHOC PCIICHHUC HCCH@HOB&TGHBCKOﬁ 3aJa4uyu
(TomyckaeTcs HaJIWYUE MajO3HAUUTEIbHBIX OMIMOOK WM HEAOCTAaTOYHO
MOJIHOE  PACKpPBITUE  COJEp)KaHME€ BONPOCAa WM  MOTPEIIHOCTh

MMPUHIMITHAJIBHBIC OIINOKHU ITpU OTBCTC HA BOIMPOCHI.

«HEC 3a4YTCHO» npo6em;1 B 3HaHHUAX OCHOBHOTO IIporpaMMHOI0 marepuaia,

Bomnpocsl k 3aueTy

1. Tlonsarue o s3pik0BOM HOpMe. Komudukarus HopMm. THIIBI SI3BIKOBBIX HOpM. BapuaHThI
HOPM B HHOCTPaHHOM SI3BIKE.
2. Hopwmsl npou3HomeHns U yaapeHus (OpposnruecKue) B ”HOCTPAHHOM SI3bIKE.
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3. Hopwsl crioBoymoTpebienus (JIeKCHUECKHUEe) B MHOCTPAHHOM SI3bIKE.

4. Mopdonorudeckue HOpMHI (B GOpMax TJIarojioB) B UHOCTPAHHOM SI3bIKE.

5. Mopdornoruueckre HOpMBI (B (OpMax HMEH CYIIECTBUTEIBHBIX) B HWHOCTPAHHOM
SI3BIKE.

6. Mopdonoruueckne HOpMBI (B (opmMax HMEH MpHUIIATaTeIbHBIX, YHUCIUTEIbHBIX,
MECTOUMEHHUI) B MTHOCTPAHHOM SI3bIKE.

7. CuHTaKCU4YECKHE HOPMBI B CJIIOKHOM MPEI0KEHUH B HHOCTPAHHOM SI3bIKE.

8.  VYwmectHOCTh peun. Ctunuctuueckue HOpMbl. [ToHATHE 00 OCHOBHBIX (DYHKITMOHATBHBIX
CTHJISIX UHOCTPAHHOTO SI3bIKA.

9. Hayunslii cTHIIb (Ha3HAYECHUE, I3bIKOBBIE OCOOCHHOCTH, JKaHPbl) B HHOCTPAHHOM SI3bIKE.

10. O¢unmansHO-A€I0BOM CTHIIb B MHOCTPAHHOM SI3BIKE.

11. OcHOBBI TOCTPOCHUS TyOJUYHON peUr B MHOCTPAHHOM SI3BIKE.

12. PedeBoit THKET (OmpeneNeHHE TMOHSATHS, J3TUKETHBIE (pa3bl, PEUEBHIC CHUTYaIUH).
JlenoBoii aTuket. [lenoBoe 001eHne B HHOCTPAHHOM SI3BIKE.

13. TexHuKa peund U METOAMKA €€ COBEPILICHCTBOBAHUS B UHOCTPAHHOM SI3bIKE.

14. DTuyeckue HOPMBI IUATOTOBOM PEYM B UHOCTPAHHOM SI3BIKE.

15. DKCTpaquHTBUCTHUECKUE OCOOCHHOCTH HAyYHBIX TEKCTOB.

16. ba3oBeie yMeHus myOnMYHOW peun B ¢opMare axKaJeMHUYECKON Tpe3eHTalNH.
Paznuunble cTpaTeruu yTeHUsI.

17. OcHOBHBIE TIPUHIUIIBI PAOOTHI ¢ MHTEPHET-PECypcaMu B HAYYHBIX LEsAX. VCTOUHMKH
BO3HUKHOBEHHS HAYYHOW TEPMUHOJIOTHUHU.
®opma Ourera:

MUHUCTEPCTBO CeNbCKOTo X03sicTBa Poccuiickoit denepanun
JlemapTaMeHT Hay49HO-TEXHOJIOTUYECKOU MOUTUKHA U 00pa3oBaHU
OI'bOY BO «lOxHO-YpanbCcKkuii rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET
Kadenpa «MHOCTpaHHBIE A3BIKU U PYCCKHM S3bIK KAaK HHOCTPAHHBIN

YTBEPXAIO.
3aBeayromuii kadeapoit
Mamnsgrosa JIIL

«22» maprta 2017r.

3ayeT no aucuuIuiiae « MTHOCTpaHHBIN SA3bIK JJISI HAYYHBIX LETeh)
buner Ne 1

1. bazoBbie yMeHHsI TyOJUYHOW peun B (popMaTe akaJeMHYECKON Mpe3eHTalnH. PazmnyHbie
CTPATCTUH UYTCHUSA B MHOCTPAHHOM S3bIKC.

2. PeueBoii aTUKET (OmpeesieHue MOHATHS, dTHKETHBIE (Dpa3bl, peueBbie cuTyarun). JlenoBoi
3THKET. /[enoBoe 00IIeHne B MTHOCTPAaHHOM SI3BIKE.

Benymmit npenogaBaresnb
Hectepoa C.A.

Paccmotpen Ha 3acenanuu kadeapsl ot «22» maprta 2017 r., mpoTokos Ne§.
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JUCT PETUCTPALIUY U3MEHEHUI

Howmepa nuctos

OcHoBanue 1t Jlata
Hovep Iox |Pacumdposka
AHHYJPORAH BHECEHUS BHECEHS
- IIHUCh MOJAIIUCHU
HU3MCHCHUS 3aMeHEHHBIX| HOBBIX H3MEHeHM Ji S
HBIX
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