[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Moseputos Mropb Eroposuy " .
Tomkuocts: MpopV kB ERCEBO HAYKHU 1 BBICIHET'O QBPA3OBAHNM A POCCUNCKOU
[Jlata nogmucanus: 26.08.2024 08:54:00 OEJNEPALINI

YHuKanbHbIi ﬂPOFPaMD@ﬂb'ﬁé?ﬁ'f,Hoe roCyJapCTBEHHOE OO PKETHOE 00pa30BaTeIbHOE YUPEKICHHUE
6d465b936eef331cede432bded6d12ab98216652 01646%}12@12@%%]33111451

«9YBAIICKHU T'OCYJJAPCTBEHHBI YHUBEPCUTET UMEHU W.H. YJIbSIHOBA»

YTBEPX/IEHO
Pemennem kadeaps! u qomymeHo
«25» mapra 2024 r., npoTokosa Ne9

3aBenyroumii kadeapoii
KOMITBIOTEPHBIX TEXHOJIOTHI

e
Al

T.A. JlaBuna

METOINYECKHUE MATEPUAJIbI
IO OCHOBHOM INPOP®PECCUOHJIbHOM OBPA3OBATEJBHOM ITIPOT'PAMME
BBICIHIEI'O OBPA3OBAHUS — [IPOTPAMMBI MATUCTPATYPBI

HanpaBneHne MoATrOTOBKH

09.04.03 «I1puknaaHas nHGOpMATHKA»

IIporpamMmma noaroToBKM
HckyccTBEHHBIN MHTEIICKT M OU3HEC-aHAINTUKA

KBamnpukanusi BbIyCKHHKA
Maeucmp

Dopmbl 00yUeHUs
Ounas



Yebokcapor 2024 T.



MUHUCTEPCTBO HAYKH U BICILIEFO OBPA30BAHUSI POCCHIACKOM ®EJIEPATLIMH
(enepanbHOE rocy1apcTBEHHOE Gro/pkeTHOE 00pazoBaTe/IbHOE YUPEKICHHE
BeICIIEro oOpa3zoBaHus
«YJIBSTHOBCKMI TOCYIAPCTBEHHbIM TEXHUYECKUI YHUBEPCUTET»

VTBEPXJIEHO
PemenueM Kadeapsl ¥ J0MYILIEHO

«11» oxrs6ps 2021 r., mpoTokon Ne 3

3a3en%|_ﬁﬁ kadeapoi
f A A.A. PomanoB

METOJUYECKHE MATEPHAJIBI
1O OCHOBHOI MPO®ECCHOHAJIBHON OBPA30BATEJIBHOM ITPOI'PAMMBI
BBICILIEIO OBPA30OBAHUS — TIPOI'PAMMbBI MATHCTPATYPbBI

Hanpag/iienue nojAroTroBKH
09.04.03 «IIpuknaaHas nHGopMaTHKa»

IIporpamMma noaAroToBKH
McKyccTBEHHBIH MHTE/UIEKT ¥ OU3Hec-aHAIMTHKA

KBasimdpukannsa BNy CKHHKA
Mazucmp

®opmbl 00yueHHSH
Qunas

VapsHosek 2021r.



MUHUCTEPCTBO HA}’KI/I I{IJ BBICIIEI'O OBPA30OBAHUA
POCCUUCKOU OEJEPALIN
(denepasbHoOe rocyiapcTBeHHOE OKHIKETHOE 00pa30BaTebHOE YUpeKIeHHe

BbICIIEr0 00Pa30BaAHUA
«YJIbAHOBCKHUU I'OCYJAPCTBEHHbBIM TEXHUYECKHWU YHUBEPCUTET»

B.1. MEHBIIIUKOBA

METOAOJIOI'USI HAYUHOI'O
ITO3HAHMS meToanueckue
PEKOMEHAANMHU 110 BBINOJHECHHUIO
NMPAKTHYeCKUX PadoT Mo JUCHHUILIIMHE
«MeToa0JI0TUS HAYYHOT'0 TTO3HAHUS»

YILAHOBCK
YalI'Ty
2021



PexomennoBano HAYYHO-MeTOAM4YeCKOM KOMHUCCHel dakyabTera
HH(OPMAIMOHHBIX CHCTEM H TEXHOJIOTHI B KaUeCTBe NPAKTHKYMA.

MEHBIIUKOBA B.H.

MetopgoJiorust HAYYHOI'0 MO3HAHMUSA | METOAUYECCKHE PEKOMEHIAIIMM IO BHINMOJITHEHUIO

npakTudeckux pador / B.U. MenbmukoBa. — YiabsaHoBckK : YaI'TY, 2021. — 34 c.

MeTtoauyeckue PpeKOMEHJAIMM 10 BbINOJHEHHI0 TMPAKTHYECKHX PpadoT
aJpecoBaHbl CTYACHTAM [UISA BBINOJHEHHA U O0(pOpMIICHHS NMPAKTHYECKHX PadoT 1o
aucuuiuine «MeTrogo10rus HAy4YHOr0 MNO3HAHM». B [JaHHBIX MeTOAMYECKHX
PEKOMEHAANMAX NPEeJ0CTABJICHbI BADHAHTHI 32JaHUIl, PEKOMEHJAllUM U TPeOOBaHUSA
K TMpakTHYecKuM padoram. MeToauyeckue peKOMeHIAlMU Pa3padoTaHbl B
COOTBETCTBHM ¢ padoyeil NMpoOrpaMMou JUCHUILIMHBI «MeTox0/I0rusl HAY4YHOIO
no3HaHus». MeToanuyecKHe peKOMeHJalMu TNpeAHA3HAYeHbl /ISl CTYJEHTOB,
o0yuaromuxcsa no HanpasjaeHuo 09.04.03 «IIlpuxnagnas uHpopMaTnka» npouiib
«McKyccTBeHHBIN HHTE/VIEKT H OU3HeC-aHAJIMTHKA).

PaGora noarorosiena Ha kageape «MupopmMaunoHHbie CHCTEMBD).

© MenbmukoBa B.H1. 2021
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BBEJAEHUE

Heab0 ocBOeHHs AUCHUILIMHBI (Moayhasi)) «MeToao/I0rusi HAYYHOI0 TO3HAHUSD
siBJsieTcsl opMHupoBaHMe Y 00y4AKOIIUXCH KOMILUIEKCHBIX 3HAHMI, YMEHH M MPAKTHYECKHUX
HABBIKOB B 00J1aCTH OPraHU3allM¥ HAYYHOH 1eSTeJJbHOCTH.

3agayaMu OCBOCHHMS JMCHUILIHHBI (MOAYJIsI) ABJISIIOTCH (POPMHUPOBAHUE Yy 00YYAIOIINXCH:

- PACKPBITH 0a30Bble MOHATHUS TEOPHUM M METOJO0JOIMH HAYYHOr0 HCCJeI0BAHMS,
CHCTEMY METOJA0B HAYYHbIX W MPHUKJIAJAHBIX MCCAeJ0BAHUI, PACCMOTPETh OCHOBHbIE
CTPYKTYPHbIE€ KOMIIOHEHTHI HAYYHBIX U MPUKJIAJTHBIX UCCJIeI0BAHUN,

- OCBOMTB CIIOCOOBI M METO/IbI IOCTAHOBKH NMPO01eMbl HOBU3HBI HCCJIEI0BAHNH,
odopMiIeHHsl, TOATOTOBKH K NMYyOJMKAIMHA U BHePEHHS Pe3yIbTATOB HCC/Ie0BAHMSA.

B pesyabTtare wu3ydeHHsi AUCHUIVIMHBI «MeTOZ0I0THSI HAYYHOr0 MO3HAHUD)
o0y4aronuecss Ha OCHOBe NMPUOOPETEeHHBIX 3HAHU, YMEHUIl M HABBIKOB I0CTHUTAl0T OCBOEHUS
KOMIIETCHIIUI Ha ONpeeIeCHHOM YPOBHe.

TemaTH4yeckuid JIAH TUCIUIINHBI
Pasnen 1. Beenenue B nucunmuiuny Tema 1. bazoevie nonamua meopuu u

Memo00102uu HAYYHO20 UCC1e008AHUA

CoBpeMeHHbIE TPAKTOBKH METOI0JI0THH HAYYHOr 0 uccjaenosanus. Mcciaenosanue kak
¢opma pasBuTHSI HAy4yHOro 3HaHHMsA. MecTo M poJib METOJOJOTMH B CHCTeMe HAYy4YHOIO
no3Hanus. [lonsitne Merona Hay4yHoro mucciaeaoBanusi. UHTerpupymomasi poab mMeroga B
HAYYHOM NO3HABaTeJIbHOM mnpouecce. ®yHKIHN MeTOJ0J0TUSl HAYKH KAK COCTABHOW 4acTH
HAYYHOr0 ucciaenoBanus. [loHsTHEe MeTOAMKH HAYYHOro MccjeqoBaHus. Pojab MeToguku B
OPraHM3alMu HAYYHBIX H MPUKJIATHBIX HCCJIeI0BAHUIA.

Tema 2. Cucmema memoo06 HAYUHBIX UCCIAEO0BAHUIL 6 NPEOMEMHOI 0d1acmu

Cucrema MeToa0B Hay4yHOro uccjenopanus. Ilonsitusi merona, mpuHuMNa, crnocoda
no3Hanus. Ilpobdaema kinaccupuxkanmm MeronoB. OOumIeHAyYHbIe NPUHUMIBI U METOABI
HAYy4YHOro mno3HaHusi. OOmeHaydyHble NOAX0Abl B HcciaenoBaHuM. CyOcTpaTHBI MOAXOM.
CTpykTypHbIi n10AX04. OYHKIHOHAIBbHBIA M0AX0A. CHCTEeMHBIH MOAX0A. AJITOPUTMUYECKH
noaxoa. BepositTHocTHbIM moaxon. HWHdopmManumoHHBbIA MOAX0A. AHAJIM3 W CHHTE3.
AOcTparupoBanne U KOHKperuzanus. deaykuus u nHAYKIUA. MeToAbl HAYYHOU JeIyKIIUM.
Anajiorusi. TpeOoBanusi K HayyHoil aHagoruv. MogeaupoBanue. HMcropuyeckuii u
Jornyeckuii mMeroanl. Meroasl smnupuyeckoro ucciaenosanusi. HaGmonenne. Usmepenue.
CpaBHenne. JkcnepuMeHT. MeToabl TeopeTHYeckoro wucciaenosanusa. Kiaaccudpuxanus.
O000menne u orpannuyeHue. Popmanusanusa. Axcuomarnyeckuii meroa. Cucrema ¢popm
NMO3HAHUSA B HAy4YHOM mcciienoBanun. Ilonsitne Hayuynoro ¢akra. Ilpodaema. TpedoBanus k
NocTaHoBKe mpodJeM. I'mmore3a. TpebOoBanuss K BblABH:KeHHIO runoTe3. HayuHoe
nokazareabcTBo. OnpoBep:xenne. Teopusa. O00CHOBaHHE MCTHHHOCTH HAYYHOT 0 3HAHUS.

Tema 3. Cucmema memoo06 RPUKIAOHBIX UCCEO0BAHUIL 6 NPEOMEMHOU 001acmU



CrnenmnajbHbie MeTOABI McciaenoBaHuss MartemaTudeckue Metoabl. Meroa ¢popmanuzanuu.
CeteBble Moaean. Metoa «3aTpaTbhl — BhIyck». Conmosnornieckue Metoabl. CouuaabHO-
ncuxosiornyeckue Meroabl. TectupoBanue. Boioopka. CranaaprusnpoBanHoe (popmasbHoe) u
cBo0onHOe wuHTepBbIO. IlaHeabHOe, KIMHHYECKOE, (POKYCMPOBaHHOe HHTEPBbIO. MeTtox
JKCNEePTHBIX ouHeHOK. Crarncruyeckass cpoaka. I'pynnupoBka. KoppeasiumoHHbIH aHauIu3.
[puauun xoBapuamuu. AOco0THbIe BeJH4YuHbI. OTHOcHUTenbHbIe BeanuuHbl. Ilokasaresnu
UHTEHCUBHOCTH, IKCTEHCUBHOCTH, TMHAMHUKH, cOOTHOIeHUs. Llennbie n 6a3ucHbIe TEMIbI pocTa.
AOcomwoTHbIl npupoct. Temn npupocra. Cpennue BeanunHbl. CpenHsii apudgMernyeckas,
XPOHOJIOrH4ecKas, reomerpudeckasi. bamancosbiii Meron. HopmatuBabiii metoa. I'padudeckuii
Metoa. Pa3zmax Bapuamum (auama3zoH kogaedanmii). JIucnepcus. CpeaHekBaapaTHYecKOe
(cranmapTHoe) oTkjI0oOHeHHMe. Kodppuuuent Bapuanuu. JleTepMHUHMPOBAHHBIN (PAKTOPHBII
aHAIU3. ANIMTHBHbIC, MYJbTHIUIMKATHBHbIC, KpPaTHbIe, CMEIIAHHbIC JeTEPMHHHPOBAHHBIE
Mozaean. Meron 31uMuHNpoBanus. Cnocod nenHbIX NOJACTAHOBOK.

Pa3zpnen 2. MeTog0/10rusi HAY4HOIr0 MCCJIEA0BAHUSA

Tema 4. Ocnosenvle cmpyKmypHvle KOMROHEHMbl HAYYUHBIX U RPUKTAOHBIX UCC/1008AHUT
6 npeomemmuoil od1acmu.

HayuyHoe wuccienoBannme Kak BHA JesATedbHOCTH. CTPYKTypHbIe XapaKTepHUCTHKH
AesiTeIbHOCTHOTO nHMKaa. Cy0ObeKT, meib, 00beKT, CPelCTBa, YCJOBHS, KOMILIEKC [eiicTBUH,
pe3yabTaT, OEHKA pe3yJbTaTa — HX NMPOSIBJICHHE B HAYYHOM HccjaenoBanun. Ilpakrnyeckas u
TeopeTHYeCcKass AaKTYaJbHOCTh HAy4YHOro wucciaenoBanus. OneHka CTemeHH HAyYHOUH
pa3padoTraHHocTH Npodiaembl. PopmyaupoBka TeMbl HcciaenoBanus. IIpu3HaKH KOPpPEKTHOCTH
(OopMYJIMPOBKH TeMbI: CEeMAHTHYECKAS KOPPEKTHOCTb, MNParMaTu4yeckass KOPPEeKTHOCTb.
DopMyTHPOBKA e HAYYHOr0 HCCJAeJOBAHUSI KAK NMPOTHO3UPOBAHNE OCHOBHBIX pe3y/bTaTax
uccjaeoBaHusl. 3aJa4d HAY4YHOro McCCieJ0BaHWs Kak (OpMYyJIHPOBKH YacTHBIX BOIPOCOB,
pellieHre KOTOPBIX o0ecrneduBaeT NOCTH:KEHHE OCHOBHOIO pe3yJbTata ucciaenoBanus. [lonstue
o0beKTa W TMpeIMeTa HAYYHOro HccjeqoBaHusi. VX COOTHolIeHHWe W B3aHMHbIE Mepexoabl.
OMIuMpuUyecKass U TeopeTudeckas 0a3a mccienoBanus. UHTerpajbHblii MeTO] HCC/Ie0BAHUS.
Jlornka u cTpyKTypa HAy4YHOI'0 HCCJICIOBAHHUS.

Tema 5. Ilpobarema HOBU3HBI HAYUHBIX U NPUKIAOHBIX UCCACO0BAHUI 8 NPEOMEMHOI
oonacmu.

IlonsiTHe M NPU3HAKK HOBU3HbI HAYYHOro HCCJICI0BaAHUA. HoBusna SMIIMPUHYECCKHUX
nccnenonaﬂuﬁ: onpeaeeHue HOBBIX HEU3YYCHHBIX OﬁﬂaCTeﬁ; BbIfAIBJICHHE HOBbIX l'lpOﬁ.]'leM;
NoJIyYeHrue HOBBIX (He 3a()UKCHPOBAHHBIX paHee) ()AKTOB; BBeJeHHEe HOBBIX (PAKTOB B HAYYHbIH
o0opoT; 00padoTKa M3BECTHHIX (PaKTOB HOBBIMH METOJAMM; BbISIBJICHHE HOBBIX BHJIOB KOppeJsilUA
Mexay (axkramu; (POpMyITHPOBAHME HEHM3BECTHBIX paHee IJIMIUPHYECCKHUX 3aKOHOMEPHOCTEIl;
paspaﬁoTKa HOBBIX M€TOAOB M METOAHUK OCYHIECTBJCHUA IMIMPHUICCKUX PICCJ'IeZIOBaHHﬁ. HoBusna
TCOPETHYCCKHUX uccnenona}mﬁ: HOBH3Ha BBOJAMMBIX HOHﬂTI/Iﬁ, HJIH TPAKTOBKH CYIHIECTBYHOLIECIO

NMOHATHIHOIO aNNAPaTa; HOBU3HA MOCTABJIEHHOI TeopeTHYecKoi NMpo6jaeMbl; HOBU3HA THIIOTE3bI;
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HOBH3HA TeOPeTHYECKUX MOJI0KEeHU I BHYTPH aeicTByIOIIEH napajaurMbi;
apryMeHTHPOBAaHHAasi HOBU3HA MEXKNAPAAUTMAJIbLHOI Teopum; pa3padoTKa HOBbIX METO0B U
METOAHUK OCYLIECTBJICHUS TEOPETHYECKUX UCCIeI0BAHMI.
Tema 6. Ogpopmnenue, nyonuxayus u 6HeopeHue pe3ynbmamos uccie006anus

CTpyKTypa H coJepkaHue OTYETA 0 HAYYHO-MCCJIeI0BATEIbCKOM padoTe. Y4eOHO-
HccIe0BaTe/IbCKHe W HAay4YHO-HCCJIeI0BaTe/IbcKie padoTbl. Pykonmuch HAy4YHOro HcC/Ie0BAHUS:
coJaep:kanue U cTpykrypa. TpeGoBanus k opopmiennw. Hayunsplii otuyér. CucremMa CTaHAApPTOB IO
nHpopManum, OndanoTeYHOMy U u3garenabckomy aexy (CUBUI). 'OCT 7.32-2001. 'OCT 7.73-
96. T'OCT 7.60-2003. CpencrBa u ¢opmMbl MyOJUMYHOI0 NMPeEJCTABIECHHS Pe3yJabTATOB HAYYHOI
pabotbl. Hayunblii ctuib. Jlormunoctsb. ScHocts. [locaenoBarenbHocTs. [lydankanuu: 10KIaabl,
CTaTbU, Te3UChI, coo0meHust u Ap. OdunmnanbHoe peneH3MPOBaAHHE Pe3yJbTATOB HAY4YHOIO
ucciaenopanus. JleMoHcTpanuoHHbIii MaTepuad u Texnuka. OdopmieHne Ha KOHKYPCHI,
BbICTABKH, KOH(epeHuuu. IlnanumpoBanue BHeapeHusi: (opMbl, 3Tanbl U JAOKyYMEHTAJIbHOE
opopmienune. Ouenka 3¢ppeKTUBHOCTH HAYYHBIX HCcaeqoBaHMil. MeToabl OleHKH Pe3yJbTAaTOB
HCCJIeI0BAHUI (TeopeTHYeCKUX U NPUKJIAAHBIX). Buasl 3pdexros or HUP (Hay4HO-TeXHUYECKHUX,
COUAJBHBINA, 3KOHOMMYecKHH J3(p¢exkr) — kpurepum u Meroabl pacuéra. IlaTeHTHO-

uHpopManMoOHHOEe o0ecneyeHe UCCIeI0BaHMl U pa3padoToK.

ColecenoBanue Mo NpakTH4ecKUM padoTam

ColeceroBanne 10 BBINOJHEHUI) NPAKTHYECKHX PadOT OCYLIECTBJSIETCA € LeJbI0
NPOBEPKH OCBOEHHS CTYJEHTOM BcCeX 3alJIAHMPOBAHHBIX MO AucHUILIMHEe «MeTomoorus
HAYYHOI'0 NMO3HAHUS» KoMmmeTeHuMid. Kaxknoe mpakTuyeckoe 3aHsiTHE CTYJ€HT BBINOJIHSAET

HEKOTOpoe 3a/1aHue 10 KOHKpeTHOi Teme. IlIkasa oueHuBanusi umeet BUj (Tadauna 1).

Taoauna 1
Ikana oneHUBaHUA

Kpurepum oneHkn kadecTBa pelieHUs 3a1a4u bana

OOyyarommuiicss 1eMOHCTPHPYeT HeNoJHble 3HAHHMSA TeOPeTHYeCKOro 1
MaTepHasa, HO He MOKeT CONOCTABUTD €ro ¢ MPAKTHYeCKUM MaTepHaIoM, He)
MOKeT OTpeleIMTh NPABMJILHBIN AJ1TrOPUTM BbINOJIHEHUS 32JaHHUS, T0IyCKaeT
3HAYMTEJIbHbIC HETOYHOCTH, He MOKeT NPOBECTH AHAJIU3 Pe3yJIbTAaTOB C y4eTOM

NMOMOIIM NPenoAaBaTeJisi, a TaKxKe copMyTHPOBATH BHIBOABI

OO0yuarommuiicst 1eMOHCTPHPYeET HeNOJIHbIe 3HAHUS TeOPeTHYeCKOro H| 2
NPAKTHYECKOT0 MaTepHAaJIa, He MOKeT ONpe/iesINTh PAaBUJIbHBINA aJITOPUTM|
BBINOJIHEHUS 3aJaHMs, JONMYCKAaeT 3HAYNTe/bHble HETOYHOCTH, HE MOKeT|
MPOBECTH AHAJIM3 Pe3yJIbTATOB € Y4eTOM MOMOILIH MPenoJaBaTeis, a TAKKe

C(l)OpMyJIHpOBaTL BBIBO/AbI

Oo0yuaromuiicsi 1eMOHCTPUPYET HEMOJHbIE 3HAHUS TEOPETHYECKOTro H| 3

NMPAKTUHYECKOI0 MarTrepuajia, ornpeaeiaser l'[paBPI.]'leblﬁ AJIT'OPUTM pPEIICHUHA




3aJa4i WJ/IM BBINOJHCHUA 3aJaHHHA, HOIMYCKACT 3HAYMTEC/JIbHbBIC HETOYHOCTH,
MNPOBOAUT AHAJHU3 PeE3yJbTaTOB IIPpU MNMOMOUIM IIpenoaaBaTe/id, BbIBO/bI

(opmyJIMpyeT TakKe IPU MOMOLIM MPeNoJaBaTesst

OOyuaromuiicas  JeMOHCTpHPYeT 3HAHHS  TEOPEeTHYECKOro " 4
NPAKTHYeCKOro MaTepuaJia, onpeeisieT NPaBUJIbHbBIA aJIrOPUTM BbINOJHEHHS]
NPAKTHYeCKOT0 3a/1aHNs1, 10IyCKAeT He3HAUYUTeIbHbIe HETOYHOCTH, POBOIUT

HEIOJIHBIN aHAJIHM3 Pe3yJbTaTOB
OOyuaromuiicas  JeMOHCTpHPYeT 3HAHHUSI  TEOPEeTHYECKOro 0l 5

NPaKTHYECKOro MaTepuaJjia, onpeacaseTr HpaBl/I.]Ibelﬁ AJITOPUTM BbINIOJHECHHS

3a/laHNisl, MPOBOAUT AHAJIN3 MOJIYYEHHBIX Pe3yJbTAaToB, (opmyaupyeT

IpaBUJIbHBbIC BHIBOADLI

3ayer

3ayeT Mo AMCHHUIIMHE TPOBOAUTCH B YCTHOM opMe ¢ 0TBETOM HA CONMYTCTBYIOLIHE

TEOPETUIECCKHUE BONIPOCHI.

IIkana oueHuBaHUs UMeeT BUJ (Tabauua 2)

IIxana oueHUBaHUS

Taoauma 2

Kputepun onenkn ypoBHsi ¢c(poOpMHPOBAHHOCTH KOMIIETCHIU
10 AUCHHUILINHE

Bann

JlaH MoJIHBIH, pa3BEePHYTHIN 0TBET HA NOCTABJIEHHBIN BOIPOC,
I0KAa3aHA COBOKYIIHOCTh OCO3HAHHBIX 3HAHUM 110 JMCHUILIHHE,

JA0KA3aTEIbHO PACKPBITHI OCHOBHBIE I10JI05KEHHS BOIIPOCOB; B OTBETE
NPOCJIeKUBACTCH yeTKast CTPYKTYpAa, JIOTHYeCKas
MOCJIe0BATEJbHOCTh, OTPAXKAOMIAS CYIIHOCTh PACKPBbIBaeMbIX
MOHATH, TeOPHUi, ABJICHHI. SHAHUSA MO NMPeAMeTY AeMOHCTPHPYeTCH
Ha (oHe NMOHMMAHHUA €ro B CHCTeMe JAaHHOH HAYKH W
MEKIMCUUILIMHAPHBIX cBs3eil. OTBET H3/105KeH JIMTepaTypHbIM
A3BIKOM. MOFYT ObITh AONMYII€HbI HEAOYETHI B OIIPECIACJICHUH|
MOHATHH, HCIIPABJICHHbIE CTYACHTOM CAMOCTOSATEJILHO B IPoIecce

oTBETa

3aureno

JlaH moJIHBIA, Pa3BePHYTHIN OTBET HA MOCTABJIEHHBbIN BONPOC,
NMOKAa3aHO YMeHHe BbIIeJIUTh CyllleCTBEHHbIE M HeCYIIeCTBEHHbIE
NPU3HAKH, TNPUYUHHO-CJIEACTBeHHbIe CBsA3U. OTBeT 4YeTKO
CTPYKTYPHPOBAaH, JIOTHY€EH, H3JI02KEeH JTUTEPATYPHBIM A3bIKOM. MoryT
OBITH JONMYLIEeHbI HEKOTOPbIe HETOYHOCTH HJIH He3HAYUTEIbHbIE

OIIII/I6KI/I, HCHPABJICHHDbIC CTYICHTOM C MOMOIIBIO IIPEnoaaBaTe/JIst

3aureno

JlaH HeI0CTATOYHO NOJHBIH M HEJOCTATOYHO Pa3BePHYTHIN

3aureHo
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orBer. Jlormka M IOC/IeJ0BATeIbHOCTb  HU3JIOKEHHS  HMEIOT
Hapyuienusi. J[donmymienbl omMOKM B  PACKPBLITUM  TOHSATHIA,
ynorpeodjaeHun TEePMHHOB. Ooyuarommuiics He crnocodeH
CaMOCTOSITeJIbHO BBIACJINTH CYLIeCTBEHHble W HecylleCTBeHHbIe
NPU3HAKYM M NMPUYUHHO-CJIeICTBEHHbIE CBSI3H. B oTBeTe OTCYTCTBYIOT
BbIBOJbl. YMEHHE PACKPbITh 3HaYeHHe 0000lIeHHBIX 3HAHUI He

nokasano. PeyeBoe oopmiieHne TpedyeT nonpaBoK, KOppeKIHH

1) OTBer mpeacraB/isier co00i pa3po3HEHHbIe 3HAHUSA C
CYylIeCTBEHHBIMM OIIMOKAMH MO0  Bompocy. I[IpucyTcTBYIOT
(pparmMeHTAPHOCTD, HEJTOTHYHOCTH W3JI0kKeHHs. OOydarommui He
0CO3HAeT CBA3b 00CYK/12eMOro BOIPOCa ¢ APYrUMH 00beKTaMHu
AUCHUIUIMHBI. OTCYTCTBYWOT BBIBOAbI, KOHKPETH3ALMUA wu
A0Ka3aTeJbHOCTb U3J10KCHHU. Peun HErpamMmoTrHasi, TC(pPMHUHOJIOIUHA HE
HCHoJib3yeTcs. JlomosHUTe/NbHbIE W YTOYHSIIOUIHE BOMPOCHI
NpenoaaBaTe/isi He MPUBOIAT K KOPPEKUUH 0TBETA CTYAEHTA.

2) OTBeT Ha BONPOC MOJHOCTBIO OTCYTCTBYeT.

3) OTka3 oT oTBeTA

He 3auteno




1. ba3oBble NOHATHSA TCOPUHU N METOAOJIOTHUM HAYYHOI'0O HCCJICAOBAHUSA

Hayka — cdepa desioBeueckoil AesiTeIbHOCTH, HAIIPABJIECHHOI HA BHIPA0OTKY M T€OPETHYECKYI0
CHCTEeMATH3AIMI0 O0beKTHBHBIX 3HAHMI O JeHCTBUTEIbLHOCTH. OCHOBOH JTOH [eATeJBHOCTH
siBJIsieTcsi cOOp (paKTOB, X MOCTOSIHHOE OOHOBJIEHHE M CHCTEMATH3ALMS, KPUTHYECKHIl aHAJIM3 M, HA
3TOii 0a3e, CHHTEe3 HOBBIX 3HAHMIT WK 00001IeHUI, KOTOpbIEe He TOJBKO ONMHCHLIBAIOT HA0/II01aeMble
NMPUPOJHbIE WJIH O0LIeCTBEHHBIE SIBJEHHUS, HO M MO3BOJSIIOT MOCTPOUTH NMPUYHMHHO-CJIEICTBEHHBIE
CBSI3H M, KaK CJIeACTBHe, — NPOrHOo3MpoBaTh. Te TeopuM M rUNoTe3bl, KOTOpPbIe NMOATBEPHKIAOTCS
(axTamu nim onbiTamu, GopMyJIMPYIOTCS B BUEe 3aKOHOB NIPUPO/IbI WJIH 00LIeCTBA.

Hayka B IIMNPOKOM cMbICJ/I€ BKJIIOYAeT B ce0s1 BCe YCJIOBHUSI M KOMIIOHEHTHI COOTBETCTBYIOIEi
NeATeJIbHOCTH:

* pasjejieHHe U KOONEpalMI0 HAYYHOIr0 TPYAA;

* Hay4Hble yYpexKJAeHHs, IKCIIEPUMEHTAJIbHOE U J1a00paTOpHOEe 000pyA0BaHUE;

* MeTOAbl HAY4YHO-UCCIeI0BATENbCKOMH PadoThI;

* MNOHATHHHBIN U KATErOPpUAJIbHBIN aNnapar;

* CcHCTeMYy HAay4YHOU MH(pOPMALHH;

* BCI0 CYMMY HAKOIUICHHBIX PaHee HAYYHbIX 3HAHUI.

CoOBOKYNIHOCTH 3aHMMAIOIIUXCH HAYKOH JII0/lell COCTaBJIsieT Hay4YHOe C000IecTBO.
HayuyHoe coo0mecTBO mpeacraBJsieT €000 CJI0KHYH CaAMOOPraHM3YKINYKHCH CHCTEMY, B
KOTOPOH [efiCTBYIOT U TOCYAapCTBEHHbIe MHCTUTYTbI, H OOLIECTBEHHbIC OPraHU3aAlUM, U
He(popMaJIbHbIE TPYIIIbI.

OTan4YnTEeIbHONH YePTO 3TOr0 c000IIEeCTBA ABJSIETCS MOBbIIIEHHAS] CTeNeHb MPU3HAHUSA
ABTOPHUTETA, JOCTUTHYTOI0 HAYYHBIMH YCHEeXaMH, W CHH/KCHHbIH YpPOBeHb HNPH3HAHUSA
ABTOPUTETA BJIACTHOI0, YTO MNOPOH NPUBOJAUT K KOH(IMKTY rOCyIapCcTBa M HAYYHOI'O
coodmecTBa. Takxke ciexyer OTMeTUTH 0o0Jiee BBICOKYIO, YeM B JPYIrHX COIHAJIBHBIX c(epax,
3¢ PeKTUBHOCTH HePOPMAJIBHBIX TPYNI M 0COOEHHO OT/AeJIbHbIX JUYHOCTEI.

Baxkueiimuvy GyHKIMAMH HAYYHOT0 cO001ECTBA SIBJAKTCH NPU3HAHUE WIN OTPUIIAHHE
HOBBIX HJeH U Teopuii, o0ecneuynBaloIlee pa3BUTHE HAYYHOTO 3HAHMS, a TaKKe MOJIEPKKA
CHCTEMbI 00Pa30BaHUA U MOATOTOBKH HOBbIX HAYYHBIX KA/JIPOB.

H3yyaTh B HAyYHOM CMBICJIE — 3TO 3HAYUT ObITH HAYYHO 00beKTHBHBIM. Heisib3si oTOpachiBaTh
(akThl B CTOPOHY TOJBKO MOTOMY, YTO MX TPYAHO OOBSICHHTH WJIM HAWTH MM NpaKTHYecKoe
npuMeHeHue. /leJjo B TOM, YTO CYIIIHOCTh HOBOI'0 B HayKe He Bcerja BHIHA CaMOMY HMCCJIeI0BaTeIIO.
HoBble HayuHble GaKThl M Aaxe OTKPBITHSA H3-32 TOI0, YTO MX 3HAYEHME IJI0XO PACKPBITO, MOTYT
J0JIT0€ BpeMsI OCTABATHCS B pe3epBe HAYKH M He HCNOJIb30BaThCH HA MPAKTHKe.

Pa3Butue uMaeu 10 CTaAuMU pelleHUs1 3aJa4d OOBLIYHO COBeplIaeTcsl Kak IJIAHOBBINA mnpoluecc
HAY4YHOro ucciaegosanusi. Hayke m3BecTHbI M ciydailiHble OTKPBITHS, HO TOJBKO MJIAHOBOE, XOPOIIO
OCHAIIleHHOE COBPEMEHHBIMH CPeICTBAMH HAy4YHOE HCCJIeJOBAaHME HAJAEKHO MO3BOJISIET BCKPBITH U

rJ1y00Ko MO3HATh 00beKTHBHbIE 3aKOHOMEPHOCTH B Npupoae. B 1anbHeiimem npouecc uneseBoii n
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o01meneliHO 00PadOTKH MEPBOHAYAIBHOI0 3aAMbICJIA NMPO0JIKAETCS, BHOCATCH YTOYHEHUS,
HU3MEHEeHUs, I0NO0JTHEeHUs, PAa3BUBAETCS HAMEYEeHHAsl CXeMa MccJieI0BaHus.
HayuHoe ucciieoBanue — 310 HeJleHANPABJICHHOE TO3HAHUE, Pe3YJIbTATHI KOTOPOIo
BBICTYNAIOT B BU/I€ CUCTEMbI OHATHI, 3AKOHOB M TEOPHIi.
XapakTepu3ysi HayuyHoe Hcc/ieJOBaHNe, 00bIYHO YKA3bIBAIOT HA CJIeYIOIIHE ero
OTJIMYMTEJbHbIC IPU3HAKN:
* 3T0 00M13aTe/ILHO LieJIeHANPABJIEHHbIN NMpolecc, 10CTHKeHHEe 0CO3HAHHO
NMOCTABJIEHHOM LeJIU, YeTKO c(popMyJIMPOBAHHBIX 32/1a4;

o 3TO Mnmpouece, HaﬂpaBHeHHLIﬁ Ha IMOUCK HOBOI'0, HA TBOP4Y€CTBO, HA OTKPbLITUEC HEU3BECTHOI'O,
Ha BBI/IBUKCHUE OPUTHHAJIBHBIX nueﬁ, Ha HOBO€ OCBCIIICHUE PaAaCCMATPUBAEMbIX BOIIPOCOB;

* (OHO XapakKTepu3yeTcsl CHCTEMATHYHOCTBIO: 3/1eCh YIOPS/104Y€eHbI, IPUBEIEHbI B
CHCTEMY H CaM MPOLeCcC UCCJIeI0BAHUS, H €r0 Pe3yJbTaThl;

* eMy NPHUCYIIA CTPOras I0Ka3aTeJbHOCTb, 0C/JeJ0BaTe/JIbHOE 000CHOBAHUE CACJTAHHBIX

0000111eHNii ¥ BLIBO/IOB.

Oo0bexkTOM HAYYHO-TCOPETUYECCKOI0 MCCJICI0BAHUA BBICTYIIA€T HE NPOCTO OTACJAbHOEC SIBJICHHUE,
KOHKPETHAasl CHTYalMsl, a HeJIbIi KJACC CXOAHBbIX SIBJIEHUIl U CUTyaluil, UX COBOKYIIHOCTb.

IIe.m;, HEMOCPEACTBEHHDbIC 3a1a4Y1 HAYYHO-TCOPETHIECCKOI0 UCCJICIOBAHUNA COCTOAT B TOM, 9TO0BI
HaliTH o0mee y pAAa eIUHUYHBIX SIBJECHHH, BCKPBITH 3aKOHbI, MO0 KOTOPbIM BO3HHKAIOT,
(l)yHKlII/IOHprlOT, Pa3BUBAKOTCH TAKOI'0 poJia AABJCHUSA, T.€C. IPOHUKHYTHb B UX l"JIyﬁI/IHHle CYIIHOCTD.

OcHOBHBIE CpeICTBA HAYYHO-TEOPETHYECKOr0 UCCJIeJOBAHUA:

*  COBOKYNHOCTH HAYYHBIX METOJ0B, BCECTOPOHHE 000CHOBAHHBIX U CBE€HHbIX B

e/INHYI0 CUCTEMY;

* COBOKYNHOCTb MOHATHI, CTPOI0 ONpeieJeHHbIX TEPMUHOB, CBSI3AHHBIX MEKIY CO0010

U 00pa3yoIuX XapaKTePHbIi I3bIK HAYKH.

Pe3yabTaThl HAy4YHBIX HCCJIEA0OBAHHIT BOIJIOLIAIOTCH B HAYYHBIX Tpyldax (CTAThIX,
MOHoOrpadgusax, yueOHMKAX, JUCCEPTANUAX U T. A.) M JHIIb 3aTeM, NOCJe UX BCECTOPOHHEN
OLIEHKH MCIOJIb3YIOTCS B MPAKTHKE, YYUTHIBAKTCH B MpoLiecce MPAKTHYECKOr0 MO3HAHUSA U B
CHSITOM, 000011IEHHOM BH/Ie BKJIIOYAIOTCH B PYKOBOASIINE JOKYMEHTBI.

OCHOBHBIMH XapPAKTEPUCTHKAMHM HCCJIE0BAHUS SBJAIOTCA: O0BEKT M TMpeaMeT
HCCJIeIOBAHMS, TeMa, leJb M 32J]a4d MCCIeJOBAHUS, HAy4YHas HAes WJIH KOHIENIus,
TeopeTHYecKas U NpaKTU4YecKasi  3HAYUMOCTD, BBIBO/IbI HccieJ0BaHUA u
c(opMyIMpOBaHHbIE MPAKTHYECKHE U TeOpeTHYeCKHE PeKOMEeHIAINH.

Tema uccienoBaHUsI OTPaKaeT OMNpeleJeHHbIH acmeKkT NMpPo0JieMbl, pelleHHe KOTOPOM
OyJeT CTAaBUTBHCS B KadyecTBe LeJIH HCCIeI0BAHMS, U COAEPKHUT B ce0e HANPABJIEHHOCTb Ha
NMPHUHATHE PelleHus.

Heﬂb HAQYYHOI0 HMCCJICA0BAHUA - OINPEACICHUE KOHKPETHOIO 00beKTa H BCECTOPOHHEE,

AO0CTOBEPHOE U3YUCHUE €10 CTPYKTYPbI, XaPAaKTEPUCTHUK, CBsi3eil HAa OCHOBe pa3p260TaHHBIX B HaAyKe



NPUHLIMIIOB W METOAOB MO3HAHUA, 4 TAKXKe IOJYYeHHe IOJIe3HbIX IJsl JAeSTeJIbHOCTH
YeJI0BeKa pPe3yJbTaTOB, BHEAPEHUE B IPOM3BOACTBO ¢ AaJbHeHIINM dPpPexTom.

Hocurenb npo0/jieMHOM CHTYyanMu, HAa KOTOPYI0 HANPABJEHA HCCIeI0BATeNbCKAasE padoTa
npeacTanjsieT co00ii 00beKT UCCIIeIOBAHNS.

IIpenmer wmcciieoBaHuii - CBOWCTBO, TMOBeleHHe, (GYHKIUOHUPOBAHME O0BEKTA,
NMOAJIC/KAINEr0 HEeMOCPeACTBEHHOMY M3y4YeHHI0. OObeKT ¥ @peaMeT HMCCAeA0BAHUSA
COOTHOCSATCH MeKIY co00ii Kak o01ee M YaCTHOe.

KoHuenuus - pykoBoAsiiasi Maesi WJIM COBOKYIHOCTh HJAel, NpeAJaraluux HOBYIO
TeopeTH4YecKyl 0a3y i NOHMMAHUSI M MCCJICAOBAHUS SIBJEHHMH WIH TMPOLECCOB,
NPOMCXOASIINX B O0LIeCTBe, CHCTeMa B3IVIAJI0B HA YTO-JIM00, OCHOBHasi MbIC/Ib, KOIJa
onpeaesilOTCS LeJIN, 3212491 UCCIeOBAHNUS M YKA3bIBAIOTCH MYTH €ro BeJeHUsl.

3agaum uccienoBaHusi GOPpMYJIMPYIOTCH KaK KOHKPETHbIE ITANbl PellleHus NMpeacTaBJIeHHoi
npo0JieMbl U SIBJISIIOTCSH, 10 CYTH, COAEPKATEeNbHOM AeTaJn3anueil NocTaBJIeHHON meau.

OuneHka HUCCIeI0BAHUS OCYILIECTBJAETCH KAK ¢ TOYKH 3PpEHUS TeOPeTHYeCKON LEeHHOCTH
(HOBH3HA HCCJIEI0BAHNS, AKTYAJIbHOCTh, OPUTHHAJIBHOCTD), TAK M C MO3UIUI MPAKTHYECKOM
3HAYUMOCTH.

3akiioueHue (popMHupyeTcsi B KOHIIe HAYYHOIO MCCJIEJOBAHUSI M COJEPKUT OCHOBHBIE

BbIBOAbI, PE3YJbTATHI 110 KaKI0i IMoCTaBJIeHHOH 3aJaue.

Bomnpocs ais1 codecenoBanmsi

1. ITonsiTHEe METOZ0IOTHH HAYYHOI 0 HcciaeoBaHus. Yem 00ycii0BIeHA PoJIb

METOd0JI0Ir'MH B HAYYHOM I/ICCJ’ICI[OBZIHI/II/I?

2. [lonsitue METOAMKH HAYYHOI'O UCCTICTOBAHUSA. Hmeer 11 cMBICT pa3jin4aTb

METOH0JIOTHI0 U METOAUKY?

3. ®yHKUUM MeTOA0JI0TMH HAykH. He orpaHN4uBalOT JIM METOAOJIOTHS U

METOJAUKA TBOPYECTBO I/ICC.]'Ie)lOBaTe.J'IH?

4. Opranuszanusi HAy4YHO-IKOHOMHYECKOTr0 ucciaenoBanmns. Kak B3anmMocBsi3aHbl

METOI0JI0TUsA, METOJIUKA U OPraHu3anus IKOHOMUYIECCKOIo uccjaenoBanus?

5. Conep:kanue ¥ CTPYKTYPa MeTOA0JIOTHYECKON KYJIbTYPbI HCCIE10BATEJIS.

6. KaxoBbl Hawsryumire ()OpMbl NOBBIIIEHUS] METOA0JI0THYECKOI KYJIbTYPbI HCCJIe0BATEIsA?
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2. CucreMa METOA0B HAYYHBIX MCCJICIOBAHUI B MIPeIMETHOM 00J1acTH

Metoa (rped. — cnocod Mo3HaHMs) — B CAMOM IIMPOKOM CMbICJ/IE CJIOBA — «IIYTh K 4YeMY -
Ju00», Crocod JeATeTbHOCTH CYy0ObeKTa B JII000i ee popme.

IlonsiTHe «MeTO0JIOrUsI» MMeeT IBA OCHOBHBIX 3HAYEHHS: CHCTeMAa ONpe/ieJIeHHBIX CIIOc000B
U MPHEMOB, IPUMEHsieMbIX B TOW MJIM MHOIi cepe nesiTeIbHOCTH (B HayKe, MOJUTHKE, HCKYCCTBE
U T.IL.); yueHue 00 IToil cucreme, 0011asi TEOPHUs METO/1a, TEOPUS B 1eCTBUM.

MeToaoJi0rusi — y4eHue 0 NpaBuJIaxX MbILIICHUSA IPU CO3IaHUU TEOPUU HAYKH.

Ha nepBbIX mopax MeToH0J10rusl BbITEKAJIA U3 3HAHUM, NMPEANUCAHHBIX FeOMeTpHUell Kak
HAYKOM, I/le COAepP:KAJINCh HOPMATHBHbIEC YKA3aHUS 110 M3YYECHUIO PeaIbHOI0 MUpa.

3aTeM MeTOJ0JI0THsI BBICTYNHJIA KAK KOMILUIEKC NMPABWJI MO0 M3YYEHUI0 MUPO3AAHUA U
nepeunia B cepy ¢puiaocopuu. Iliiaton m Apucroresib cMOTpPeJIM HA METOAOJOTHI0 KAaK Ha
JIOTHYECKYI0 YHUBEPCAJIBbHYI0 CUCTEMY, KAK HA Opy/Aue HCTUHHOI0 NO3HAHMSI.

COBpeMEHHOQ NMOHUMAaHUE€ METOAOJIOTMHM OCHOBBIBACTCHA Ha MNPEACTABJICHHH O POJIA H
MHOFOOﬁpaSI/II/l (l)YHKHHﬁ, KOTOPbLIC€ BbINMOJNHACT CaMa HayKa AJisd IO3HAHUS U PEryjimpoBaHusi
COUMAJTBHBIX U NPHUPOAHBIX MPOUECCOB M siBJIeHUI, GOpMUPOBAHMUS OOIECTBEHHOI0 CO3HAHUA H
MHPOBO33peHHs], NOBbIMEHUSA 3(P(PeKTHBHOCTH YeJOBeYeCKO aesiTeIbHOCTH. OHO BaXKHO JJs
PALMOHATBHOI0 MCIOJIB30BAHUS HAYKH, IPOM3BOJCTBA, Pa3paboTKHN CTPATernu M TAKTHKH Pa3BUTHS
IKOHOMHKHU U KYJbTYPbI, COIIHAJIb HOI'0O IIPOrpecca 1 BCECTOPOHHEr0 pasBUTUA JUIHOCTH.

OnpeneseHue MeTOA0JOTHH T0JIKHO ONIMPATHCS HA CJIeAYIOLHe MPU3HAKYU ITOT0 NOHITHS.
MeTtonoJiorus:

a) ompeaeJsieT cOcoObI MOJY4YeHUS] HAYYHbIX 3HAHM, KOTOpPbIE OTPAKAIOT MOCTOSIHHO
MEHSIIOIIYIOCS MeIaroru4ecKyo 1eMCTBUTEIbHOCTD;

0) HampagJsieT, npeaonpeaeasieT OCHOBHOW MyTb, ¢ MOMOIIbI0 KOTOPOr0 J0CTUIAETCS
ompeaeIeHHAsi HAYYHO- HCCJIe0BaTeIbCKasA LeJlb;

B) o0ecre4yuBaeT BCECTOPOHHOCTD NMOJIy4eHUus1 HHGopMauuu 00 3y4aeMoM mnpoiecce Ui
SIBJICHUM

I') IOMOraeT BBeACHUI0 HOBOW MHGopManuM B GOHI TeOPUU HAYYHOI O IIO3HAHMS;

1) o0ecrievyuBaET YTOUHEHHE, 000ralleHne, CHCTEMATH3ANMI0O TEPMUHOB U TOHATHII B HAYKe;

€) co31aeT CUCTeMy HAay4YHOH nH(popManuy, ONMPaUIyOcs HA 00beKTHBHbIE (PaKThI U JIOTHKO-
AHAJIMTHYCCKUI HHCTPYMEHT HAYYHOI'0 O3HAHMS.

IJTH NPU3HAKU NOHATHS «METOHOJIOTUS», onpedesiioliue ee (PYHKIUHMH B HAayKe, MO3BOJISIIOT
cae/1aTb CJIe)JleH.[Hﬁ BbIBO/I: ME€TOAO0JIOTUA — 3TO KOHUENTYAJIbHOE M3JI0KCHHE IIeJIU, COACPKAHUA,
METOA0B HCCJICIOBAHHUA, KOTOpPOEC o0ecreynBaeT MOJIY4€HHE¢ MAKCUMAJIBHO 06LOKTI/IBHO]7[, TO‘lHOﬁ,
CHCTeMaTPBI/IpOBaHHOﬁ I/lH(l)OpMaIIHI/I 0 MPOMUCXOAAIMX Mpoueccax U ABJICHUAX.

Hcxoas U3 3TOro BolACJISAOT:

*  MeTOAbI-ONepaluu;

® MeTOAbI-1eHCTBHUA.



Taxoii MoaX01 He MPOTHBOPEYHUT ONMPeIeIEeHUI0 MeTOAa, KOTOPOe AaeT

SHIMKJIONETHYECKHH CJI0BapPhb:

BO-TIEPBbIX, METOJ KAK CIOCO0 TOCTHKEHUS KAKOW-JIU00 1eH, pelleHns KOHKPEeTHOM
3aJa4Y4 — MeTO/A-AelicTBHE;
BO-BTOPBIX, METO/I KAK COBOKYITHOCTH NIPHEMOB HJIH Ollepaluii MPAKTHYECKOT0 U

TEOPETUHIECCKOI0 OCBOCHHU A JEeHCTBUTEIbHOCTH — MeTOd-onmepamnus.

Takum 06p330M, paccMaTpuBaTb METOAbI HCCJICA0OBAHUSA MOYKHO B C.]'Ie)lyl()llleﬁ rpynnupoBKe:

Teopernyeckue MeToabI:

MeToAbl — MO3HABATE/IbHbIE IeCTBUSA: INATEKTHKA; HayUHbIe TEOPUH, NIPOBEPEHHbIE
NPAaKTHUKOH; [0KAa3aTeJbCTBO; METOJ AHAJIW3a CHCTeM 3HAHWH; JAeIYKTHBHBIH
(akcuoMaTuyeckmii); MHAYKTHBHO-AeAYKTHBHbI; BbISIBJIeHHEe U pa3penieHue
NMPOTUBOPEYHIi; MOCTAHOBKA MP00JieMbl; IOCTPOEHHE TMIIOTE3bI;

MeETOJIbI-ONepaluu: aHaJIUu3, CHHTe3, CPaBHeHHe, a0cTparupoBaHue, KOHKpeTH3auusl,
o0o0menue, Qopmanuzanus, HWHAYKIUS, [TeAyKUHSA, WAeaJu3alus, AaHAJOTUs,

MO/IeJINPOBAaHNUE, MbICJCHHBIH JKCIIEPUMEHT, BOOOpaKeHHe.

3MHI/IPI/I‘leCKI/Ie METOAbI:

METO/IbI O0TCJIeKUBAHUS 00beKTa (00c/IeJ0BaHe, MOHUTOPUHT, H3y4YeHHe U 00001eHue
ONbITA);

MeTOAbl MPeodpa3oBaHus 00beKTa (ONbITHASA Pad0oTa, IKCIIEPUMEHT);

MeTO/bI HCC/IeI0BAHUS 00bEKTAa BO BpeMeHH (PeTPOCIeKTHBA, IPOrHO3HPOBaHNE);
METOJbI-0NepPalU: H3yYeHHe JUTEePaTyphbl, JOKYMEHTOB H Pe3yJIbTATOB JAeSITeILHOCTH
(naduaroaenune, M3MepeHue, onpoc (YCTHbI M MUCbMEHHbI), IKCIIePTHbIE OLeHKH,

TeCTHPOBaHue).

Hayunble MeToAbI TakiKe KJIACCHOUUUPYIOT U 1O CJAeIyIOIIMM MNPU3HAKAM: B

3aBUCUMOCTH OT COAECPKAHUA H3yHYaACMbIX 00HEKTOB pasanvyarT METOAbI €CTCCTBOZHAHUA U

METOAbI CONUAJTBbHO-TYMAHUTAPHOT0 UCC/ICA0OBAHUSA.

MeTO)]l)l HCCJICJ0BAHUA KJIaCCI/Iq)l/IIII/IpyIOT U 110 OTpacCjasiM HAYKH: MaAaTEeMAaTH4YECCKHE;

6I/[0JIOFI/I‘ICCKI/IE; MEAUIMUHCKHE, CONUAIBHO-OKOHOMUYECCKHUE; IPABOBLIC H T.1.

MeToaamu METATCOPETHYECCKOT0 YPOBHSA ABJIAKOTCHA HHaHeKTHHGCKHﬁ; MeTa(l)I/BI/I‘leCKI/Iﬁ;

FepMEHeBTH‘IeCKHﬁ u ap. HeKOTOpre YU€HbIC K 3TOMY YPOBHIO OTHOCHAT ME€TOA CHCTEMHOIO

aHaJu3a, a IPyrue ero BKIKYAT B YHCJI0 0011eJJOrH4ecKHX MeTO10B.

B 3aBuCHMOCTH OT C(l)epbl NMPUMEHECHUS U CTCIICHU OﬁllIHOCTI/I pa3sjainvyarnT METOAbI:

1.
2.

BceoOmue (puiocodekue), reiicTByOMNE BO BCeX HAYKAaX H HA BCeX ITaNax NO3HAHMSA;
o0lLIeHay4YHble, KOTOPbIe MOTYT IPUMEHATHCS B TYMAHUTAPHBIX, €CTECTBEHHBIX U
TeXHHYECKHX HAYKAX;
YacTHbIE — 1JI51 POJICTBEHHBIX HAYK;
cIenraJbHbIe — VI KOHKPETHOI HayKH, 00;1acTH Hay4HOro no3Hanus. Ilonoonyro
KJIaccuGpUKaALNI0O METOI0B MOKHO BCTPETHTh H B OPUANYECKOM JIuTeparType.
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K umciay BaxKHEHIIIAX THOCE0JOTHYeCKUX MPU3HAKOB HAYYHOI0 MeT0/1a (K KaKoMy Obl
THUILY OH HU OTHOCHJICSI) OTHOCHATCS:

* 00bEKTHMBHOCTH — OIIOCPEACTBOBAHHOCTH J0CTOBEPHBIM 3HAHHEM

* 001Ie3HAYUMOCTDH — BCEOOIIMIA MHTEPCYObEKTUBHBIN XapaKTep HAY4YHOI0 MeTO/1a B
OTJIMYME OT OCTAIONIEeNCs YAeJI0M HeHAYKH MepCOHNPUIIMPOBAHHOCTH, YHUKAJIbHOCTH;

* BOCIIPOM3BOIMMOCTh — HHBAPHAHTHOCTD Pe3yJIbTAaTOB sl JJI000ro cy0beKkTa B 1100011
CXO/IHOM CHUTYallMH;

* 11eJIECO0OPA3HOCTD — ONPe/leJIEHHOCTD, 32ITAHHOCTh MPUHIUIIOB HHTELJIEKTYAJILHOT 0
ABHKEHMS], OCMbICJIEHHOCTD PeaJIN3allii KAK OTeJbHbIX IAT0B, TAK U CUCTEM
onepaumii B 1eJ0M;

* He00XOAMMOCTb — TAPAHTHPOBAHHOCTH Pe3Y/JIbTATOB B OTJIHYHE OT HEHAYYHOI
0CO0EHHOCTH CJIY4YaiiHOI0, HeNPeAHAMEPEHHOI0 UX JOCTHKCHUS;

* 3(p(peKTUBHOCTH — 3ANIAHUPOBAHHOCTH COLHAJIBHON ACCUMMJISIIMU, BHEAPEHUS,
norped/ieHus pe3yJabTATOB, UTO He CBOIICTBEHHO HEHAYYHOMY MO3HAHUIO,
0azupyomemMycst HAa CHTYaTUBHOM, HHAUBHUAYAJIbHO KOHCTUTYMPOBAHHOM CIIOC00€
MOJIY4YeHHUs ¥ IPUMEHEHUs pPe3yJbTaToB.

Or paccMaTpuBaeMoOro NMOHATUA METOoAa CJIeAYeT OTTPAHHYINBATD NOHATHUS TEXHUKH, NIPOUEAYPbI

N MeTOAUKH HAYYHOI0 MCCJIeJOBAHUSA.

Iloa TexHMKOH HCC/IeAOBAHUSI MOHMMAIT COBOKYNHOCTH CHEHHMAJbHBIX NMPHEMOB I
HCMO0JIb30BAHMS TOT0 MJIM MHOTO METO/1a, a MO/ MPOLEeAyPoii uccjie10BaHUs — ONpeaeeHHYI0
MOCJIe0BATEIbHOCTD JIeHCTBUI, CIIOCO0 OPraHN3alMU UCCIAe0BAHMS.

MeToauka — 3TO COBOKYNHOCTH CHOCO00B W mpueMoB mno3HaHus. Hanpumep, mnoa
METOIMKOH KPUMHHOJOTHYECKHUX HMCCIeAOBAHUI MOHMMAIOT CHCTEMY CIOCOO0OB, NMPUEMOB,
cpeacTs cOopa, 00padoOTKHU, AHAJIU3A U OLleHKH MH(OPMAIIUM O NPECTYNHOCTH, €€ MIPUYMHAX U
YCJIOBHAX, JUYHOCTH NPECTYNMHNUKA U APYTMX KPUMHHOJIOTHYECKUX ABJICHUSX.

JI00il HAy4YHBII MeTOX pa3padaTbiBaeTcsi HA OCHOBE ONpeAe/JIeHHOW TeopuH, KOTOopasi
TeM CaMbIM BBICTYIIaeT €ro He00X0AMMOM NMPeANOCHIIKOM.

(P (PeKTUBHOCTH, CHJIA TOI0 HJIM HHOr0 MeTOoAa OO0YCJOBJIEHA COAEPKATEJIbHOCTHIO,
rJIyOMHOM, (PYHAAMEHTAJIBHOCTHIO TEOPHHU, KOTOPAsl «CKMMAETCH B METO».

B cBo10 ouepeab «MeToa pacmiMpsieTcsi B CHCTEMY», T.e. HCIOJIb3YeTCs JUISl JajIbHeilero
Pa3BUTHSI HAYKH, YIJIYOJIeHHS U Pa3BePThIBAHUS TEOPETHYECKOI0 3HAHUA KAK CHCTEMBbI, €ro
MaTepUAJIN3aluH, 00beKTHBH3ALMHU B IPAKTHKE.

TeM caMmbIM TEOpHUA U METOA OTHOBPEMEHHO TOXKICCTBCHHbI M Pa3/JIMYHbI. Hx CX0ACTBO COCTOMUT
B TOM, YTO OHM B3aNMOCBSI3aHbI, 1 B CBOEM €IHHCTBE OTPAKAIOT peajlbHYI0 HeﬁCTBHTeﬂLHOCTB.

By}ly'—llrl €¢IUHBIMHU B CBOEM B3aHMO}IeﬁCTBHH, TEOPpUHA U METOA HE OTAECJEHBI KECTKO APYI OT
Apyra M B TO e BpeMsl He eCTb HeNOCPeACTBEHHO OAHO U TO :xe. OHHM B3aUMONEPEXOAST,

B3aNMONPEBPALIAIOTCS: TEOPHs, OTPaXkas AelicTBUTEIbHOCTh, Mpeo0pa3yeTcs, TpaHchopmMupyercs B

MeTOJ MOCPeACTBOM pa3padoTKu, (popMyYJIHPOBAHUS BBITEKAIOIIMX U3 Hee MPUHIMIIOB, IPaBHJI,



NMPUEMOB M T.II., KOTOPbI€ BO3BPAIIAITCH B TEOPHIO (2 Yepe3 Hee — B MPAKTHUKY), H00 CyObEKT
NpUMeHsieT UX B KadecTBe PeryJjsiTUBOB, NMPeANMCAHUI, B X0Je NMO3HAHUS M W3MEHEHUSs
OKPY2KAa0IlIero Mupa mno ero COOCTBEHHbIM 3aKOHAM.

OaHako Heb3sl MOJHOCTHIO OTOXKAECTBJISITH HAYYHYI0 TEOPHI0O M METOJAbl TO3HAHUS
YTBEpP:KAaTh, YTO BCAKasi TEOPUSl U €CTh BMeCTe C TeM MeTOo/l NMO3HAHHUSA U JAelcTBUsA. MeToa
He TOKJIeCTBEH MPSIMO M HeNMOCPeICTBEHHO TEOPHHU, a4 TeOPHs He SIBJISIETCS HeNMoCpeICTBEHHO
MeToA0M, MO0 He OHa ecTh MeToJ II0O3HAaHHWS, a Heo0X0JUMO BbITEKalOlHe H3 Hee
METO/I0JIOTHYECKHE YCTAHOBKHU, TPeOOBAHNS, Pery/JIsiITUBBI.

OcHoBHbIE pa3JIMYHs TEOPHHU U METO1A COCTOSAT B CJIeAYyIOLIeM:

* Teopus — Pe3yJIbTAT NMPeAbIAYIIeH 1eATeJJbHOCTH, MeTO — MCXOAHBIN MYHKT U

NpeanochbLIKa MocjaeayIomeil 1esiTe IbHOCTH;

* rjaBHble GyHKIMHU TeOPUH — 00BbSICHEHHE U NpeAcKa3aHue (C HeJbI0 OTHICKAHUS UCTHHBI,
3aKOHOB, IPUYUHBI U T. l'[.), METOAA — peryJjsiiuda U OpucHTAIIUA 1€ATCIbHOCTH,

* TeopHUsl — CHCTeMa HAEAJTbHBLIX 00Pa30B, OTPAKAIIIMX CYIIHOCTb, 3AKOHOMEPHOCTH
00beKTa, MeTO — CHCTEMa PeryJsiTUBOB, NMPABHJ, NMPEANMCAHUI, BBICTYNAOIIUX B
Ka4vyeCcTBE Opyaust zla.nbﬂeizimero MO3HAHUA U UBMCHCHUSA HeﬁCTBHTeﬂbHOCTH;

* Teopus HalleJleHA HA pellleHHe MPOOJIeMBbI, YTO OO0 MpeJACTABJISIET IaHHbIH MpeaMeT,
MeTO/] — HAa BbIsIBJIEHHE CIIOCO00B M MEXaHH3MOB €ro UccJIeI0BaHUS U Mpeodpa3oBaHus.

Caexyer uMeTh B BH/Y, YTO B COBPEMEHHOIl HayKe INOHAATHE «IpeAMeT MNO3HAHHS
ynorpeoJisieTcsl B IBYX OCHOBHBIX 3HAYEHHUSX.

Bo-nmepBbIX, Kak mpeaMeTHasi 00JacTb — CTOPOHBbI, CBOWCTBA, OTHOUIEHHS
AeHCTBUTEJIbHOCTH, 00JIaJa0lIe OTHOCUTEJIbHON 3aBEPIICEHHOCTHIO, WEJOCTHOCTHI M
NPOTUBOCTOSINNIHE CYOBEKTY B ero jaesAreqbHocTH (00bekT mno3HaHusi). Hanpumep,
npeaMeTHasi 00J1aCTh B 300JI0TMH — ITO MHOKECTBO KUBOTHBIX. Pa3jimuHbie HAYKH 00 OTHOM
M TOM Ke 00beKTe HMEIOT PA3JUYHBIC MPEAMETHI MO3HAHUA (HaﬂpnMep, aHATOMUSA HM3y4YaeT
CTPOeHNEe OPraHu3MoB, pu3noI0rusi — PYHKUMHU €ro OPraHoB M T.I1.).

IIpeaMeTsl MO3HAHMS MOIYT ObITH KaK MATEepPHAJIbHBIMH, TAK W HIAEAJIbHBIMHU (CaM
npouecc Mo3HaHUs, ero (Gpopmbl, YypPOBHM U T.I., Pa3JJMYHOr0 poJa adCTPAKIUH, TyXOBHas
KYJbTYPa UJIM TA KHE COCTOSIHUSA KaK «1yX HapoJa», «IyX BpeMeHu» H T.1.).

Bo-BTOpBIX, KaKk cHCTeMa 3aKOHOB, KOTOPbIM MNOAYMHsIeTCS AaHHbIH 00bexkT. Henb3s
«pa3BOAUTH» MpeAMeT U MeTod, BUAETh B MOC/IeIHEM TOJbKO BHeIIHee CPeACTBO 0
OTHOLIEHHMIO K MpeAMeTy, HUKAK He 3aBHCHMOE OT Hero W JIMIIb «HAajJaraeMoe» Ha mpeaMeT
YHCTO BHEIIHUM 00pa3oMm.

B HacTosinmee BpeMsi cTajI0 04eBHIHBIM, YTO CHCTEMA METOI0B, METOT0JIOTHSI HE MOKET
ObITH OrpaHMYeHa JUIIb cdepoil HAYYHOI 0 MO3HAHMS, OHA J0JI’KHA BBIXOJAUTH 32 ee Mmpeaesibl
U HelpeMEeHHO BKJIKYaTh B CBOIO opoOuTY u cepy npakTuku. [Ipu 3T0M He00X0AMMO UMETH B

BH/y TECHOE B3auMo/ieiicTBHe ITUX ABYX cep.
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oJep:KaHUe H3y4YaeMbIX HAYKOH O0BEKTOB CJIYKUT KpPHUTEpHeM /Uil Pa3jiu4yus MeETO/10B
€CTECTBO3HAHHUS M METOJ0B COLHUAJLHO-TYMAHHTAPHBIX Hayk. K 4mciay xapakrepHbIX
NPU3HAKOB HAYYHOr0 MeTo/a (K KaKoMy Obl THIy OH HH OTHOCHJICS]) 4Yalle BCero OTHOCHAT:
00bEeKTHBHOCTb, BOCIIPOU3BOAUMOCTDb, IBPUCTHYHOCTh, HEO0OX0AMMOCTh, KOHKPETHOCTD H JP.

B coBpemeHHOIi Hayke I0CTATOYHO YCHEIIHO «PadoTaeT» MHOIOYPOBHEBasi KOHIIEMIIHUS
METO10/I0THYECKOI0 3HAHUs. B 3TOM mniiaHe Bce MeTOAbI HAYYHOIO MO3HAHMSA MOTYT ObITH
pa3jiesieHbl Ha CJIeAyI0lHe OCHOBHBIE IPYNIbI (110 cTeneH:H 00IHOCTH U IIMPOTe IPUMEHEHM).

1. ®uiocopckue MeToAbI, CPeAN KOTOPLIX HauboJIee IPeBHUMHU SBJIAIOTCH IHATEKTHYECKHU 1
Merapusndeckunid. Ilo cymecrBy kaxngas ¢uiaocopckasi KOHIeNUUS MMeeT METOA0JOTHYECKYI0
(pyHKIMIO, SBJIAETCH CBOEOOPa3HBIM CHOCOOOM MBICIAUTEIbHOH JAesTeqbHOCTH. [lo3TOMy
¢puaocodpckue MeToabl HE MCUEPNBIBAIOTCS ABYMs Ha3BaHHbIMHU. K MX 4mMciay Takike OTHOCATCS
TaKde MeTOAbl KAaK aHAJIUTHYECKHI (XapaKTepHbIH /JJIsi COBPEMEHHOH AHAJIUTHYECKOM
¢usiocopnu), UHTYUTUBHBI, PeHOMEHOTOTHYECKHIl, TepMeHeBTHYeCKHIl (IOHMMAaHue) U AP.

2. O0meHay4yHble MOAXOAbl M METOAbI HCCJIEJOBAHMS, KOTOpPbie MOJYYH/JIH HIMPOKOE
pa3BuTHEe W INpHUMeHeHHMe B Hayke. OHHM BBICTYHAIOT B KayecTBe CBOeOOpPa3HOM
«IMPOMEKYTOYHOH MeTOH0JOTHW» MexaAy (puinocopueil U PyHIAMEHTAIbHBIMH TEOPETUKO-
METO/I0JIOTHYEeCKUMH MOJI0KEHUAMH CIeIHAJIbHbIX HAYK.

K o01meHay4YHbIM NMOHATHAM 4Yallle BCEro OTHOCAT TaKHe MOHATHS, KaK «HHpopManus»,
«MOJEJIbY», «CTPYKTYPa», «PYHKIHUA», «CHCTEMA», <«QJIEMEHT», «ONTHMAJbHOCTHY,
«BEPOSATHOCTB) M JIP.

XapakTepHbIMM  4YepTaMH  OOLICHAYYHBIX  NOHATHH  SABJAKTCH,  BO-NEPBBLIX,
«CIUIABJIEHHOCTb» B HX COJEPKAHMH OTHAEJbHBIX CBOMCTB, NPHU3HAKOB, NOHATHI psga
YACTHBIX HAYK M PUI0COPCKHUX KaTeropui.

Ha ocHoBe 001eHayYHBIX NOHATHI ¥ KOHIeNUUH GOopMYJIMPYIOTCH COOTBETCTBYIOLINE METOIbI
W NpPUHUHUNBI O3HAHUSA, KOTOPbIe U 00eCIeYHBa0T CBAI3b U ONTHMAJIbHOE B3aHMMO/AeliCTBHE
dusocopun co cnenuaJIbHO-HAYYHBIM 3HAHHMEM M ero Meroaamu. K 4dmciay o0meHay4YHbIX
NPUHIUINOB M MOAXO0A0B OTHOCATCH CHCTEMHBIH M CTPYKTYPHO-()YHKUMOHAJIbHBIM,
KHOepHeTHYeCKHUIl, BEPOATHOCTHBIH, MOJAeJIMPOBaHUE, (popMaIu3anMs U PSI APYTHX.

Oco0eHHo OypHO B MmocJjeqHee BpeMsi pa3BUBAaeTCs TaKkasi 00IIeHAYyYHAsl JUCIUIUINHA KaK
CHHepPreTHKa — TeOpHsi CAMOOPTraHM3ALMHU M PA3BUTHUS OTKPBITHIX LEJOCTHBIX CHCTEM JII000MH
NPHUPOALI MPUPOIHBIX, COUMATbHBIX, KOTHUTHBHBIX (I03HABATEJbHBIX).

Cpeau OCHOBHBIX NOHATHH CHHEPreTHKH TaKHe MMOHATHS KAaK «IOPAJO0K», «Xa0C»,
«HEJINHEHHOCTb», «HeOIPeeIeHHOCTbY, «HeCTA0UIbHOCTDY, «IUCCHIIATUBHbIE CTPYKTYPbD?,
«Ooudypxauus» u ap.

3. YacTHo-Hay4yHble MeTOAbl — COBOKYIIHOCTh CIIOCO0OB, NPUHUMUIIOB IO3HAHUS,
HCCJIe0BATEILCKUX IPUHEMOB W IMpouUeAyp, NpPUMEHseMbIX B TOM HMJIM HHOM HayKe,
COOTBETCTBYIOLIEH JaHHOW OCHOBHOI (Gopme ABMKEHHS MaTepuu. ITO METOAbl MEXaHHKH,

(l)I/I3]/IKI/I, XUMMUH, OMOJIOTHH U COMAJTBHO-TYMAHUTAPHBIX HAYK.



4. ®opmajbHbIe U cOflepKaTeJbHbIe METOIbI — 0TOOpPaKeHHe COAEeP/KATETHLHOI0 3HAHHUS B 3HAKO-
CHMBOJIMYECKOM BH/I€e, 0a3MPYIOTCS HA PAa3JIMYHe eCTECTBEHHBIX H HCKYCCTBEHHBIX S3bIKOB.

JanbHeiimee yriayoJjaeHne (ppopMaan3anuu CBI3aHO € NOCTPOCHHEM MCKYCCTBEHHBIX
(Q)OpMaJ'II/Ii}OBaHHI)IX) AI3BIKOB, NPCAHAZHAYCHHBIX 1JIAA 0o0J1ee TOYHOIO U CTPOro BbIPAKCHUA 3HAHUI,
YyeM ecTeCTBeHHeH AI3bIK, ¢ HEJbIH HCKIIWYUTH BO3MOKHOCTH HCEOJAHO3HAYHOIO NMOHMMAHHUA — 4YTO
XapPaKTEepHO AJisl €CTECTBEHHOI'0 sI3bIKA (SBLIK MaTeMaTUKH, JOITUKH, XUMHUHU U Z[p)

HNMenHO HCOJIBL30BaHUE cneunanbnoﬁ CUMBOJIMKH MMO3BOJHACT YCTPAHUTDH MHOTO3HAYHOCTD CJI0B
00bIYHOT O A3bIKA. B GopMaIu30BaHHBIX PacCy:KAEHUAX KAK/IbIH CUMBOJI CTPOT0 OJITHO3HAYEH.

I[OCTOI/IHCTBO HCKYCCTBEHHBIX fI3LIKOB COCTOUT, IMPEK/Ie BCEro B X TOUHOCTH, OAHO3HAYHOCTH,

a caMoe IIaBHOE — B BO3MOKHOCTH NpeIcTABJCHHS 00bIYHOIO0 COepP/KATEJIbHOT0
PacCy KAeHHs MOCPEACTBOM BbIYHCICHUS.

3Hauenune popMaIM3aANUN B HAYYHOM MO3HAHMHU COCTOMT B CJIeyIOIIEM:

* OHA 1aeT BO3MOKHOCTh AHAJIU3UPOBATH, YTOUHATD, ONPee/siTh U Pa3bSICHATH
(AKkcnaIMuUpoBaThH) NOHATHA. O0bIIeHHBIE NIPeAcTABJICHNS (BbIpaXkaeMble B
Pa3sroBOPHOM fI3bIKE), XOTSH U KaKyTcs 00J1ee ACHBIMH H 04eBHIAHBIMH C TOYKH 3peHUst
3APaBOro CMbIC/IA, HO OKA3bIBAKTCS HEMOAXOASIIUMHY /IS HAYYHOI'0 110 3HAHUH B
CHJIY HX HeolpeIeIeHHOCTH, HEOAHO3HAYHOCTH U HETOYHOCTH;

* oHa mpuodpeTaeT 0cO0yI0 POJIb IPH aHANN3e NoKa3aTenbCeTB. IlpencraBiaenne
JA0KAa3aTeIbCTB B BH/E M0CJIe10BaTeIbHOCTH GOpMY.JI, MOTy4aeMbIX U3 HCXOJHBIX €
NMOMOIIBI0 TOYHO YKA3aHHBIX NIPABWJI IPpeo0pa3oBaHus, NPUIaeT eMy He0OX0TUMYI0
CTPOroCcTh M TOYHOCTD;

* OHA CJHYKHT OCHOBOH I/l NMPOLECCOB AJITOPUTMH3ALUHM H NPOrPAMMHPOBAHMSA
BBIYHCJIUTEIbHBIX YCTPOMCTB, 4 TEM CAMbIM H KOMIIBIOTEPU3ALMHU He TOJbKO HAY4YHO-
TEXHUYECKOro, HO M APYrux (opm 3HAHUS.

Ilpu dopmaau3anum paccykaeHuss 00 oO0beKTax MEpPeHOCATCs B IUIOCKOCTh
onepupoBaHusi co 3HakamMu (¢popmynamu). OTHOIIEHMS 3HAKOB 3aMEHAT CO0OM
BBICKa3bIBAHMSA O CBOMCTBAX U OTHOLLICHUSIX IIPEAMETOB.

Takum mnyrem co3naercsi 00001HIeHHasi 3HAKOBasi MojAelb He KOTOpPOW NpeIMeTHOM
00/1aCTH, TO3BOJISIIOIIAA OOHAPY:KMTh CTPYKTYPY PAa3JIM4YHBIX fIBJI€HMIl WM NpPoOLECCOB NpPH
OTBJICYCHHHU OT KAYeCTBEHHbIX, COAEPKATEIbHBIX XaPAKTEPUCTHK MOCTEIHUX.

I'naBHoe B mponecce (popMaau3aluu COCTOMT B TOM, YTO HaJ GopMYyJIaMH HCKYCCTBEHHBIX
S3bIKOB MOKHO IIPOU3BOJUTDH ONePALUH, 10JY4YATh U3 HUX HOBbIe (JOPMYJIbI M COOTHOILCHHUSI.

Tem cambIM onepanuy ¢ MBICJISAMH O NpPeIMeTaX 3aMEHSIOTCS JeHCTBUSIMU CO 3HAKAMH M
cuMBosiamu. DopManuM3anuss B 3TOM CMbICJIe NPeACTABJAET CO00H JIOTHYECKHIT MeTo[

YTOYHECHUSA COACPKAHUA MBICJIH IMMOCPEACTBOM YTOYHCHUS €€ JOTrHYeCcKOMH (l)OpMI)I.
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5. I'mnmoTteTHKO-IeaYKTUBHbIH MeToA. Ero cymHocTh 3aKiai04yaercsi B CO3aHUN CHCTEMBI
AeAYKTHBHO CBSI3AaHHBIX MeKAy C000H IMIoTe3, U3 KOTOPOi B KOHEYHOM c4YeTe BBIBOAATCH
yTBepakaeHus 00 SMIupUdecknx gakrax.

ITOT MeTOJ TeM CaMbIM OCHOBAH HA BbIBeJeHMH (JeIYKUHNH) 3aKJII0YEHUH U3 TMIoTe3 U
APYIrHX HOCHLIOK, MCTHHHOE 3HAYeHHE KOTOPbIX Heu3BecTHO. Ilo3Tomy 3akioueHusi TyT
HOCAT BepOATHBIN XxapakTep. Tako Xapakrep 3aKJIIOYeHHMs CBS3aH elle M C TeM, YTO B
(¢GopMupoBaHuM THIOTE3bl YYACTBYeT M [0rajJilka, M MHTYHLHUs, U BOOOpakeHWe, W
HHIAYKTHUBHOe 000011leHUEe, HE TOBOPH YyKe 00 onbITe, KBAJIM(PUKAIUN U TAJAHTE YYEeHOTr0. A
Bce 3TH (PAKTOPHI MOUYTH HE MOJJAKTCH CTPOIr0 JOrHYECKOMY aHAJIH3Y.

HcxoaHble MOHATHUS: TUINIOTE3a (MPeanoJioKeHne) — MoJ0KeHue, BbIIBUraeMoe B Havajle
NpeABaAPUTEIBLHOT0 YCJIOBHOT0 O00bSICHEHUSI HEKOTOPOIr0 SIBJIEHWSI WIM TPYNIbI SIBJIEHMIA;
NpeanosoKeHne 0 CyllleCTBOBAHMU HEKOTOPOro siBjeHusi. UCTHHHOCTh TAKOro AOMYyLEeHUs
HeompeaeaeHHa, OHO NMPO0JIeMaTHYHO.

Jenykuus (BbiBeeHNe): a) B cCaMOM 00IIeM CMbIC/Ie — 3TO Nepexo/ B mpoiuecce NO3HAHUSA OT
001Iero K 4acTHOMY (eIMHMYHOMY), BbIBeJ€eHHE MOCJEeHEro W3 MnepBoro; 0) B cnemuajabHOM
CMBICJIE — MPOIECC JIOTHYECKOT0 BHIBO/IA, T.€. MEPEX0/a M0 ONnpeeJeHHbIM NMPaBUIaM JOTUKHU OT
HEKOTOPBIX JAHHBIX MPEANOJI0KEeHUH (MOCHIIOK) K UX CJIEICTBUAM (3AKJII0UYEHUSIM).

OO0mas CTpYKTypa runoTeTHKO-1eIyKTHBHOIO MeTo1a (WJIM MeTO/1a THII0Te3):

* 03HAKOMJICHHE ¢ (PaKTHIECKHM MATEPHAJIOM, TPEOYIOIIMM TEOPETHIECKOIr0 00bACHEHUS, U

NONBITKA TAKOBOI'0 ¢ MOMOIIBIO YKe CYIIeCTBYIONIIUX Teopuii U 3akoHoB. Eciiu Het, TO:
¢ BbBIABMKEHHE J0TaIKHU (npezlno.nomelme) 0 MPpUYMHAX U 3aKOHOMEPHOCTHAX TaHHBIX SAABJICHU
C MOMOIIbI) MHOTHX JIOTHYECKUX MPUEMOB;
* OLEHKA CePbe3HOCTH NMPeaNnoJa0KeHH U 0TOOP U3 MHOKECTBA J0raJIoK HanboJiee
BEPOSATHOM.

IIpu 3TOM runorTe3a npoBepsieTcsi Ha:

*  JIOTMYECKYI0 HeNPOTHBOPEUYNBOCTh;

*  COBMECTHMOCTH € (PYHAAMEHTAJIbHBIMH TEOPETUYECCKUMM NPUHIUNIAMYU JAHHOH HAYKH

(HampuMep, ¢ 3aKOHOM COXPaHEHMSI U NpeBpalleHUs] IHEePruii).

Pa3HOBMIHOCTBIO THIOTETUKO-ACAYKTHBHOIO METOa MOKHO CYMTATH MATEMATHYECKYIO
TUI0Te3Yy, I/le B Ka4YecTBe TUIOTe3 Bbl CTYNAKT HEKOTOPble YPABHEHUsI, MPeACTABJISAIONINE
MoaM(pUKAMI0 paHee M3BECTHBIX M IPOBEPEHHBIX COOTHOWIEHUil. W3MeHsia ITH
COOTHOILIEHHS, COCTABJISIIOT HOBOE YPaBHEHME, BbIpa:kaiollee runore3y, KOTopasi OTHOCHUTCS
K HeHCCJIeT0BAHHBIM SIBJIEHUAM.

I'mmoreTHKO-1eIyKTUBHBIM METOJ SBJISACTCH HE CTOJbKO METOJOM OTKPBITHS, CKOJbKO
CIoco00M MOCTPOEHUSI M1 000CHOBAHHUS HAYYHOI0 3HAHUS.

6. JlucuMiuinHapHble MeTOAbl — CHCTeMa NPHEMOB, NPUMEHsIeMbIX B TOH WM MHOW HAY4YHOH

JMCUMIIIMHE, BXOAAIIEH B KaKy0-HUOYAb 0TPAac/Jb HAYKHM WJIH BOZHMKIIIEH HA cThIKaxX Hayk. Kaxnasn



(GyHaaMeHTaIbHAS HAYKA NPeICTABJIsAET CO00H KOMILIEKC IUCIUILVIUH, KOTOPble MMEKT CBOM
crnennpuyecKkoil mpeaMeT U CBOM CBOe0Opa3Hble MeTO/IbI HCCJIeJOBAHMS.

7. MeTOIIbI MECKAUCHUIIMHAPHOTO HMCCIECA0BAHUA — COBOKYIIHOCTL pPsla CHHTCTHYECCKHX,
HHTErpaTUuBHbIX CII0C000B (B03HI/IKIHI/IX Kak pe3yjabTaT COYE€TAHUHA IJIEMCECHTOB PpPa3sInYHbIX
ypOBHeﬁ MeTOIIO.]'IOFI/lI/l), HalleJICHHBIX TIJIAaBHBIM 06p330M Ha CTBIKM HAYYHbIX JUCHMILJIMH.

IIupokxoe npuMeHeHHe 3TH METOAbI HALIUIM B Peau3alii KOMIIEKCHbIX HAYYHBIX IPOrPaMM.

Bomnpocsl 1151 codecenoBanust

1. IlonsaTHSA MeTOAa, MPUHLMIIA, CTIOCO0A MO3HAHMS.

2. dunocodcekne U 001IeHAYYHbIE IPUHIMIBI 1 METOAbI HAYYHOT0 O3HAHUS.
3. O0meHay4YHble NMOAX0AbI B HAYYHOM HMCCJIEIOBAHUM.

4. O01meHay4YHble METO/IbI MO3HAHMS.

5. Meroabl SMIIUPUYECKOI0 UCCICA0OBAHMS.

6. MeToabl TEOpPETHYECKOT 0 MCCJIeIOBAHUS.

7. IlonsiTe HAYy4YHOr O (paKTa.

8. IlonsiTue 1 TpeOOBaHMS K HAYYHOH rUmorese.

9. Hay4Hoe 10Ka3aTeJIbCTBO U ONPOBEpP:KeHMeE.

10. IlonsiTHe ¥ BUABI TEOPHIA.

19



3. CucreMa MeTO/10B NPUKJIATHBIX HCCIeI0BAHNH B IPeAMeTHOM

o0J1acTH

IOMNUPHYECKHIT YPOBEHb HAYYHOI0 TO3HAHMS XapaKTepPU3YeTCsl HeMmocCpeaCTBEHHBIM
HCCJIEIOBAHMEM PpPeaTbHO CYLIECTBYIOIIHUX, YYBCTBEHHO BOCHpHMHMMAaeMbIX 00bexkTOB. Ha
3TOM YPOBHE OCYILIECTBJISIETCSl TMPOUecC HAKOIUIeHMs HHPoOpMauuu 00 HcciaexyeMbIx
o0beKkTax (myreM HAaO0JIIOCHUSI, H3MEPEHUSs, IKCIIEPUMEHTOB) 3eCh NMPOUCXOAUT NMEePBUYHAS
CHCTeMAaTH3alUsl OJYYeHHBIX 3HaHui (B BUAe Tadaul, cxeM, rpaduKoB).

Teoperuyeckuii ypoBeHb HAYYHOI'0 HCCJIEIOBAHMS OCYLIECTBJIIETCSI Ha PalMOHAILHOM
(roruyeckoif) crynmeHu mnosHanusa. Ha naHHOM ypoBHe NpO HMCXOOMT BbIfiBJIeHHEe HauboJee
rJIy0OKHUX, CYIIIeCTBEHHBIX CTOPOH, CBSI3ei, 3AaKOHOMEPHOCTEeH, MPUCYIIUX H3y4YaeMbIM 00beKTaM
U siBJIeHUsIM. Pe3yibTaTOM TeopeTH4ecKOro NO3HAHUS CTAHOBATCSI THNOTE3bl, TEOPUM, 3AKOHBI.

Cpeau TeopeTHYECKHX METOI0B HAYYHBIX HCCIEJOBAHUN BBIAEISIOT (POPMATH3ALMNIO KAK METO/,
OCHOBAHHBIH HA BbIfABJeHUU U pukcanuu (PopMaJbHOH CTPYKTYPbI HMCCJIEyeMOro mpouecca MM
SIBJICHUs, 2 TAKHKe NPUIUCHIBAIOLINN COePKATEJbHBIM 3JIeMEHTaM Ipouecca (IBJIeHHs) HEKOTopbIe
a0cTpakTHble CHMBOJIbI M 3HauyeHusi24. Pe3dyabrarom dopMaau3anuu siBJIseTCS IOCTPOEHUe
HEKOTOPOI MOJeJH, MO3BOJAIOMell MOJyYHTh HOBOE 3HaHWe WM HMH(popMmamuio 00 HccieayeMoM
o0bexTe. Ilpomecc ¢opmanm3zanum MoKeT OCYIIECTBJIATHCA Pa3anYHbIMU cnocodamu. Ilepsbiii
crnoco0d mnpeacTaBiaseT co0o0ii (opmanuzanuio Ha 0a3e eCTECTBEHHOro fA3bika. OAHAKO 3TOT THUI
dopmanu3anuu He oOecrnevyHBaeT OJHO3HAYHOIO WCIMOJIL30BAHHUSI TOHATHI M, COOTBETCTBEHHO,
NPUBOIUT K TPYAHOCTAM HAy4YHOH KOMMYHHKauuud. B 3710l cBA3M 10JIE3HBIM sIBJIsIETCS
HCIOJIb30BAHUE JIOTHMYecKOH (opMain3aluM, BbINOJHAEMOl HAa OCHOBe NpaBuWJ (OpPMAJIBLHON U
MaTeMaTH4ecKoil 10ruku. OCHOBHOM YacThI0 JJOTHYeCKOi (popMaTH3aliU SIBJISIETCS
€ CHMBOJIM3AIUsA, T.e. Pa3pad0TKA CHCTEMbI OIPe/ieJIeHHBIX YCJIOBHBIX 0003HAYEHNH B
paMKax co3JaHUA UCKYCCTBEHHOI'0 A3bIKa HAYKH.

HanGosiee pacnpocTpaHeHHbIM H 3(P@PeKTUBHBIM THNOM (OpMATU3ALMU SIBJISIETCS
MaremMaTuzanus. MareMaTu3auMi MOKHO OINpeAeJuTb, KaK crnenupuyeckuii MeToa
(popmannzannu, OCHOBAHHBIN HA MPUMEHEHHUH NMPOLEAYP U3MepeHHsl, CDABHEHHS U CYeTa.

MatemaTu3anusi B 9KOHOMHKE H MeHeI:KMeHTe Pa3BHBAJIACH N0 CJEAYIOIIHM HATPABIEHUSIM:

* MaTreMaTH4eCcKOe MOJeJTHPOBAHHE — MOCTPOoeHHe GOpPpMATBLHO- KOJIMYECTBEHHBIX,
MaTeMaTH4YeCKUX MoJeJIed UccieayeMbIX IPOLEecCOB U SABJICHU;

* JKOHOMETPHKAa — pelleHHe CONHAJIbHO-IKOHOMHYECKHX 3aJ4a4 ¢ IpUMEHEeHHEM
NPUHLIMUIIOB CTATUCTHYECKOT0 U3MepPeHNusl U c0opa JaHHBIX, YNCJIEHHOT0 BbIPAKEHUs!
HCCJIeyeMOil peaibHOCTH C Olpeie/IeHueM Mepbl U IPAHMIL 3TOI0 BbIPAYKeHUS

* MaTreMaTH4YeCKMH IKCIEPHUMEHT - MEeTO MHOTOKPATHOI'0 MATEeMAaTHYEeCKOI0
MOJEJIMPOBAHUA KaK IKCIIEPUMEHT HAX MOJEIAMU;

¢ HeMeTpHYeCKasag MaTeMAaTH3AlIUA IKOHOMHYECCKOI0 3HAHUSA.



MaremaTuuyeckoe MOJIeJIMPOBaHHeE SIBJSIETCH OJAHHUM M3 OCHOBHBIX MHCTPYMEHTOB HAY4YHBIX
Hcc/Ie0BaHUI B IKOHOMMKE, YTO MPUBEJIO K CO3IAHHIO 3HAYMTEIHHOI0 Y1 CJIa IKOHOMMKO-
MareMaTH4ecKuX Mojaeded. Maremarnueckassi Mojaejb fBJASAETCH  NPUOJIHIKEHHBIM
NpPeICTABJICHHEM peajlbHbIX O0BEKTOB, IMPOLECCOB WJIH CHCTEM, BBIPA)KEHHBIM B
MaTeMATHYeCKHUX TePMHHAX W COXPAHSIOIIMM CYHIeCTBEHHbIe 4YepThl OPHUIHHAJIA.
MaremaTu4eckne Mo/e M B KOJINYECTBEHHOH GopMe, ¢ MOMOIIBIO JIOTHKO-MATEMATHYECKUX
KOHCTPYKIHIi, ONMCHIBAIOT OCHOBHBbIE CBOHCTBAa 00beKTa, MpolEcCa HJIH CHUCTEMBbI, €ro
napamMeTrpbl, BHyTPeHHHE U BHEIIHUE CBA3U. MOKHO BbIIEJIUTH CIACAYIOLIHE MOIeH.

OnTuMu3anusa ¢ HECKOJbKMMH AJbTEPHATHBAMM MPEANOJIaraer co3gaHue MOAesIH,
MO3BOJIAIONIECH HANTH pellleHre U3 KOHEYHOIr0 YHMC/Ia AJIbTEPHATUB, NPEJICTABJICHHBIX B BU/E
TabMubl HMIM rpada ¢ HUX NPOTHO3MPYEMbIMHM BKJIAJAMH B JOCTH:KEHHE WeJdd U
BEPOSATHOCTAMM OCYIIECTBJICHUA TAKUX BKJIAA0B. Moaesu, peajbHble NPOLECCHI U SIBJICHUS B
KOTOPBIX ONHMCHIBAIOTCS B BHAE SIBHBIX (PYHKIHOHAJIBHBIX 3aBHCUMOCTell (ypaBHeHMId
JIUHEMHBIX WJIH HeJUHEHHbIX, Iu(depeHIUATbHBIX HWJIH HHTErPajbHbIX, CHCTEM 3THX
YPABHEHHI1), MOJYYHJIM HAa3BaHHE AHATUTHYECCKUX MoJeJieii. UX npuMeHeHHe B IKOHOMHKE U
MEHEKMEHTE OIPAHMYEHO CJOKHOCTBIO HMCCJeIyeMbIX IpPOLEcCOB M SfIBJCHHMH, KOIraa
AaHAJMTHYECKHEe 3aBHCHMMOCTM He BcCerJia BO3MOXKHO mOCTpouTh. B 3TOM Cciyyae
HCCJIeI0BATE U NPUOEralnT K MMUTAIIHOHHOMY MO/IeJIMPOBAHHUIO.

NMuranmoHHoe MoOAeJMPOBaHUE MPEACTABJsIET CO00i YMCJIEHHbIH MeTOJ NpOBeIeHUSs
BBIYHMCJIHUTEIbHBIX IKCIIEPUMEHTOB CPeACTBAMH MH(OPMALMOHHBIX TEXHOJOTHI M CHCTEM C
MaTeMATHYeCKUMHM  MOJEJSAIMM, HWMHTHPYIOIIUMH TIOBeJAeHHEe PpeaJbHbIX O0bEeKTOB,
NPOLECCOB, SIBJEHMH BO BpPeMEHHM B TeYeHHe 3aJaHHOro mnepuona. Ero peaauzaunus
OCHOBBIBAETCH HA COBOKYINIHOCTH METOJ0B AJTOPUTMU3ANUN (PYHKIMOHUPOBAHNUS O00BHEKTOB
HCCJIEe0BAHNN, MPOrPaMMHON peaju3auuM AJrOPUTMUYECKUX ONUCAHMI, OpPraHU3alUu,
IUVIAHUPOBAHNSI U BHINIOJIHEHHS CPeACTBAMU HH(POPMALMOHHBIX TEXHOJIOTH IKCIIEPUMEHTOB
¢ MAaTeMATHYeCKHMH MOJAEJISIMH, HMHUTHPYIOIIUMH (YHKIMOHUPOBAHHE HCCJIeyeMble
npoueccbl M SBJEHUST B TeYeHHE 3aJaHHOr0 nepuoaa. TepMMH «HUMHTALMOHHOE
MO/eJIMPOBAHHE)» 03HAYaeT, YTO MbI HMeEeM /1eJI0 ¢ TAKHMH MaTeMaTH4eCKMMH MOJeJIsIMH, ¢
NMOMONIbI) KOTOPBIX HeJb3fl 3apaHee BbIYMCIMTH WIH NMPEACKA3aTh MOBeJeHUe CHCTEeMbl, a
AJIsl MpPeACKA3aHUsl TOBeJeHHsl CUCTeMbI HEO0XOAHM BbIYMCIUTENbHbIH JIKCIEPUMEHT
(MMUTAIMA) HA MATEeMATHYECKOI MO/IeJIH NPH 32IaHHBIX HCXOHBIX JTaHHBIX.

IBPHUCTUKA — CIIel[HAJIbHbIE METO/bI PellleHNsl 32124 (IBPUCTHYECKHE METO/Ibl), KOTOpbIe
00bIYHO TNPOTHUBOIOCTABJAITCH (POPMAJIBHBIM METOAAM PpelIeHUus, ONMPAKIIUMCH Ha
TOYHbIe MaTeMaTu4deckue mojeau. Ucnmosib30BaHHe IBPUCTHYECKMX METOA0B (IBPUCTHK)
COKpallaeT BpeMsi pelleHHs 321a4¥ MO0 CPABHEHHMI0 ¢ METO0M IOJHOr0 HEHANPABJIEHHOI0
nepedopa BO3MOKHBIX AJbTEPHATHB; IMOJy4YaeMble pelIeHHs He SBJIAKTCH, KaK NMPaBWJIo,

HAWJITYYIIUMHU, & OTHOCATCH JHIIb K MHOKECTBY JONIYCTUMbIX pemeﬂm“l.
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IIpeackasarejbHbIe MOJEJIH OCHOBBIBAITCH HA MeTOAaX IPOrHO3UPOBAHMA U HMMEKOT
BA)KHOE 3HAYeHHME B MCCJIEI0BATEJbCKHUX IPOEKTAX, HANPABJEHHbIX Ha MOBbILICHHE
3¢ PeKTHBHOCTH IKOHOMHUKH.

OnTuMu3anus ¢ HMCHOJb30BAHHEM MATEMATHYECKOr0 INPOrPAMMHUPOBAHUS TeOpUS H
METOAAM PpelleHHus 3aJa4 O HAXO0KIEHMH IKCTPeMyMOB (PYHKUMHA Ha MHOMXKeCTBaXx,
ompeaejsieMbIX JIMHCHHbIMH M  HEJWHEHHBIMM OIrpPaHUYeHMSMH (PABEHCTBAMH H
HepaBeHcTBamu). HauboJsiee u3BeCTHBIM METOA0M 3TOr0 ceMeliCTBA MHCTPYMEHTOB SIBJISIETCSI
JinHeliHOoe mnporpamMMupoBanue. OQIHAKO NpPaKTHYeCcKoe NPHUMeHEHHe HAXOAAT W Jpyrue
MeETObl MAaTEeMAaTHYEeCKOI0 NPOrpaMMHMpPOBAHHA: HeJHHeilHOe NPOrpaMMHpOBaHHe,
AMHAMHYECKOe NMPOrpaMMHUPOBaHKE, CTOXACTHYECKOE IPOrPpaMMHpPOBaHue.

bBosblioe 4YHCI0 JIKOHOMMYECKHMX 3a/]a4, TpPeOylIIHX Y4yeTa Ppa3Hoo0pa3HbIX (akTopoB u
XapaKTePUCTHK, M3MEHAIOIIUXCA BO BPeMEHHM H BJIMAIOLIMX APYr HA Apyra M Ha 3KOHOMHYECKHE
NpoLecchl, CBOAUTCH K JIMHEHHbIM MATeMATHYeCKMM MoJejJsiM. TpajulioHHO ONTUMHU3ALUOHHbIE
JHHEeHHbIe MaTeMaTHYeCKHe MOJAeJHU HA3BIBAIOT MOAC/ISAMHA JMHEHHOT 0 nporpammupoBaHus.

Takum o0pa3om, onTHMaIbHOE pelleHHe — 3TO pelleHue, HanboJiee NMpeANOYTUTEIbHOE
nepeja APyruMu 1o onpeaeJJeHHOMY KpUTepuio 3p(peKTHBHOCTH.

Han6oJ1ee pacnipocTpaHeHHBbIH cOc00 pelieHus 3212494 — CUMILIEKC — MeToA. CHuMILIeKC-
MeTo] SIBJIsIeTCS1 MeTO/I0M HAaINlpaBJIeHHOI0 nepedopa pemeHuii cucrembl. Kaxnoe ciaenyromee
pellieHHe yJay4yliaeT 3HaYeHue 1ejieBoil QyHKIum.

CumMIIeKc- MeTO/ BKJIKYaeT IBa ITamna:

1. Onpenesnenne HAYAJBHOTO pPellIeHNs], YIOBJETBOPSIOIIEr0 OrPAHUYCHHUSIM

2. llocaenoBarebHOE yiay4llIeHHEe HAYAJIbHOI0 PelIeHUs U MO0JIyYeHHe ONITUMAJIBHOI0
peleHus 3a1a4M.

CraTtuctuyeckne MeTObl B HAYUYHBIX HCCJIE0BAHUIX

JloCTaTO4YHO YaCTO NPH BBINOJHEHNH HAYYHBIX MCCJIe0BAHNI ONMUCHIBAKTCA CUTYalllu, IPU
KOTOPBIX PaccMaTPHUBAETCSl AeTEPMUHHPOBAHHBbIE COOBITHS (PYHKIMH, KOTIA KaXkKIA0e COObITHE
SIBJISIETCSl CJIeICTBHEM JIPYyroro, a (Qu3M4ecKue 3aKOHBI ONHMCHIBAKTCH MaTeMAaTHYeCKUMU
3aBHCHUMOCTSIMHM O/IHOI BeJIMYHMHBI OT Apyroii. YesioBeueckasi 1eATeJIbHOCTH J10CTATOYHO 4acCTo
onpoBepraer 3T0 NPABWJIO, MPH 3TOM (PUKCHPYIOTCS HE TOJbKO OTKJOHEHHS H3MepsieMbIX
napaMeTpoB NPH ONMMCAHMU CUTYAUMil, HO M 3HAYMTEIbHAS HeONpeleJIeHHOCTh HEKOTOPbIX W3
Hux. Hanpumep, HEBO3MO:KHO TOYHO NMPeEICKA3aTh KOJMYECTBO MOKYyNaTejleidl B MarasuHe WJIH
o0beM NpoJaKk B ONpeleJeHHbIIi MOMEHT BpeMeHH. BeJlMUMHBI, TOUHOEe 3HAYeHHE KOTOPBHIX He
M3BECTHO HA3bIBAKOT COAYyYAHHBIMU.

HecmoTrpsi Ha cay4aiiHblii xapakTep OOJIBIIMHCTBA NAapaMeTPOB, AHAJM3HMPYEMbIX B
JKOHOMHKE M MeHeI:KMEeHTe, HAay4YHble MCCJIe0BAHUSA MO3BOJAIOT cHOopMyJHpoOBaTh M
OIMCATh HEKOTOPbIe 3aKOHOMEPHOCTH, KOTOPbIE¢ HIMPOKO MCIOJb3YIOTCH B NPAKTHYECKOM
AeTeJJbHOCTH. B OCHOBe TaKHUX MCC/IeIOBAHUMN JICKUT CTATUCTHKA - COBOKYIIHOCTH METOH0B,

MO3BOJIAOIIUX NPUHUMATD PCIICHUA B YCJIOBUAX HEONMPEACTCHHOCTH.



CTaTHCTHYECKAasi HAyKa COCTOMT M3 HECKOJbKHX Pa3/iesioB, KajKAblii W3 KOTOPbIX HMeeT
0o/IbIIIOe 3HAYEHHMe ISl MCCJIeJOBAHWI B JKOHOMHKEe W MeHeIkMeHTe. OCHOBY CTATHCTHKH
NpeICTABJIsIeT CTATUCTHYECKAS] TEOPHs, KOTOPasi 0TPaKaeT 00lIMe MPUHIUIBI CTATHCTHYECKOM
HAYKH, €¢ KATErOPHH W MeTOAbI HccieoBaHus. SIApoM siBJIsieTcsl MaTeMaTHYecKasi CTATUCTHKA -
HalnpaBjieHHe MaTeMaTHKH, 0a3upylonieecsi HA YHCJIEHHbIX MeTOAaX 00PaGOTKH CTATHCTHYECKHX
JAHHBIX, MOJYYEHHBIX B pe3yJIbTaTe HAOIIOAEeHUSI M H3MePEeHHUsl CIyYaiHbIX BeJu4nH. Eme onuH
3HAYMMBIH pa3le]l CTATHCTHYECKOW HAYKM - NPUKJIaAHasi cratucTuka. OHa wucciaexyer
CTATHCTHYECKHE MPOoOJeMbl, Kacaloluecss HeNoCPeACTBEHHO TNPAKTHYECKOH /1esiTeIbHOCTH:
u3MepeHue, cOop, 00padoTKa U AaHAJIU3 JAHHBIX B PA3JIMYHBIX 00J1aCTSIX HCC/IeJ0BAHUS.

OCHOBHBIM YCJIOBHEM TPABWJIBLHOTO BOCIPHATHS M TNPAKTHYECKOI0 MCHOJIb30BaHUS
CTATHCTHYECKOH HH(pOPMANINH B IKOHOMHUKE SIBJISIETCHA 3HAHHE CTATHCTHYECKO MeTO10JI0THH.

CTaTHCTHYECKAasi METOH0JIOTHSI KaK CHCTEMAa NMPHEMOB, CIOCO00B, METOA0B, HANPABIEHHBIX
HA M3yYeHHe KOJIMYECTBEHHbIX 3aKOHOMEPHOCTEH, TPOMABJSIIONIUXCS BO B3aHMOCBSI3H C
CONMATBbHO-IKOHOMHYECKUMU SIBJIEHUSIMH, BKJIIOUYAET CJIeAYIONIHEe dTANbI HCCIeI0BAHNUS:

1. Opranu3oBaHHasi perucTpanus cCOOPaHHbIX (PAKTOB 0 MACCOBBIX COLMAIBLHO-
IKOHOMUYECKHX, 00IIIeCTBEHHBIX SIBJICHUSAX U NPoOIeccax.

2. CBoaKa ¥ TPYNIIUPOBKA CTATUCTHYECKHUX JTAHHBIX — 3TO CHCTEMATH3ALMS NMePBUYHBIX
JAHHBIX [0 MPU3HAKAM, 00beIMHAIOIINM B KAUeCTBEHHO OJHOPOIHbIE TPYIIIbI.

3. AHaJIU3 COBOKYNHBIX JAHHBIX, MOJYYEeHHBIX B pe3yJibTaTe CBOJAKHU M IPYNNUPOBKH, MPH
3TOM MCHOJIB3YITCH 00001IeHHbIe MOKA3aTeaHu: a0COJIOTHBIX, OTHOCHTEJIbHBIX W CPEIHMX
BeJIMYMH, OKA3aTeJIM BAPUALNH, PAIbI JUHAMHMKH, AHAJIN3 B3aUMOCBsI3eil U MHAEKCHI.

Taxkum 00pa3om, 0CHOBOI CTATUCTHYECKUX UCCJIEOBAHNN SABJISAOTCA METO
CTATHCTUYECKOr0 HA0II0AeHN I, TPYNITUPOBKA U METO/IbI CTATUCTHYECKOI0 AHAIH3A.

MeTO}I CTAaTUCTHYIECCKOI'O Haﬁ.]'[lO)leHHﬂ ABJIACTCH l'lpe)lBapHTeJ'leOﬁ CTa)]I/Ieﬁ CTAaTUCTHYCCKOI'O
HCCJICA0BAHUS, KOTOpasl NMPEACTABJIACT co0oii l'l.]'[aHOMeprIﬁ, HAy4YHO OpFaHI/If}OBaHHbIﬁ yuer (CﬁOp)
NEPBUYHBLIX CTATUCTHYCCKHUX [JaHHBIX O MAaCCOBbBIX COHHAJTBHO-IKOHOMHYECCKHUX SHABJICHHUAX H
npoueccax. CraTucTuyeckoe Ha0M0AeHNE J0JKHO 0TBeYaTh Py Ba)KHeHIINX TPeOOBaHMIi:

* NPOBOAMTHLCS HENMPEPHIBHO U CHCTEMATHYECKH;

* y4eT MacCCOBBIX JAHHBIX J0JIKEeH ObITh TAKMM, YTOOBI HE TOJIbKO 00eCIIeYnBaIaACh

MOJIHOTA JAHHBIX, HO H YYMTHIBAJIOCH UX IMOCTOSIHHOE H3MEHEHHUE;
* JaHHbIE JOJKHbI ObITh JOCTOBEPHBIMHM U TOYHBIMHU;
* JaHHbIE J0JKHbI COOTBETCTBOBATH NPUHIIAIY €IMHOOOPa3Us U COMOCTABUMOCTH.
¢ HCCIeaAyeMbI¢ SIBJICHHUSA JO02KHBI HMETh HE TOJIBKO HAYYHYI0, HO H MPAKTUYECCKYI0 ICHHOCTD.
le/l NMPOBE€ACHUUN HAYYHBIX nccneuona}mﬁ HE yAaeTCAd NMOJAYIUTH BCIO COBOKYITHOCTD 3HAYEHUH
HsyqaeMoii BCJINYUHBbI (TaK Ha3bIBACMYI0 I'CHECPAJIbHYIO COBOKyl'lHOCTb), mo3TOMY B 00JILIIIMHCTBE

cJIy4aeB HCMOJb3yeTcs TOJBKO YacTh JaHHBIX (BBIOOpKa).

IIpu npoBenennn uccier0BaHNi HEOOXOAUMO:
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* NPUMEHSITH OJIHOPOJHYIO, peNpe3eHTATUBHYIO BLIOOPKY, YTOOBI Pe3yJbTaThl
HCCJIeIOBAHNS MOTJIU Obl ObITH PACTIPOCTPAHEHBI HA TeHEPAJIbHYIO COBOKYITHOCTb;

*  BBINOJHATH AHAJIU3 TOYHOCTH MOJYYECHHBIX Pe3yJIbTATOB;

* 000CHOBBIBATH CIIOCO0bI (POPMHUPOBAHUS BBIOOPKH;

* NPUMEHSATH JJIs1 00PA0OTKH JAHHBIX CIMIOCOOBI, COOTBETCTBYIOIIME UX 0COOEHHOCTSIM.

COop u perucrpaumsi CTaTHCTHYECKHX (PAKTOB Mpeamnojaraer BO3MOKHOCTh MX
U3MepeHHsl - TPHUCBOEHHS 4YHCeJ HCCJIelyeMbIM IMpeaMeTaM, COOBLITUSIM, SIBJEHHUSIM,
npoueccam. /st perucTpanuu usMepeHni NPUMEHSIOTCH HIKAJIbI:

*  mKkaja kiaaccupukanum (HAUMEHOBAHMNS);

*  IIKAJA NOPSAKA;

*  IIKAJa HHTEPBAJIOB;

*  IIKAJAa OTHOLUEHMH.

IIkxana kiaaccupukanum (HAMMEHOBAHMI) HCIOJbL3YyeTCsl sl  HMIACHTHQUKALUH H
KkjIaccupukanun 00beKTOB M TO3BOJISIET BBINOJHHTH CPABHEHHE HA YPOBHE «PaBHO» H «HE
paBHo». Illkasa mnopsaka (MOpPAAKOBasi MIKAJa) - 3TO0 MIKAJA PAHIOB, MO3BOJISIONIAS
ucciae10BaTe M ONpeleuTh 00Jiblle WJIH MeHbIlIe XAPAKTePUCTHKA OJHOI0 00beKTa 1o
cpaBHeHHIO ¢ ApyruM. OQHAKO, UCTOJB3YS 3Ty HIKAJIY, Mbl HEe MOKEM OMNpeIeJHTh HA CKOJIbKO
0osibllle WM MeHbIlle BeJIMYHMHA MCCJeayeMoii xapakrepucruku. Hanmpumep, uccienoBanue c
HCIO0/Ib30BAHHEM TOPSAKOBOH IIAKAJbl MO3BOJISIeT BBISIBUTH OTHOIIEHHE PECIOHAEHTOB K
XapaKTepPUCTHKEe O00bEKTa B BH/AE «HEYJIOBJIETBOPEH», «CKOpee He YI0BJIETBOPEH», «CKOpee
YIOBJIETBOPEH», «y0BJIETBOPEH», HO He MO03BOJISIET BHISIBUTh, B KAKOIl CTeNeHU PEeCNOHIEHT He
YI0BJIETBOPEH HccieayeMbIM acnekToM. llIkana uaTepBaioB mo3BoJIsieT CPABHUBATH BeJIMYUHBI
U OmpenejsiTh «HACKOJbKO OO0JbIIe», «HACKOJbKO MeHbmie». Illkaasl oTHOmIEHWH
OPHMEHTHPOBAHbI HA BhISICHEHHE BONIPOCA «BO CKOJIBKO pa3». B 3koHOMEKe K IIKaJIaM OTHOIIEHU
OTHOCSATCS TaKHe MepeMeHHbIe KaK J10JI51 pbIHKA, 00beM NMPOo/a:K, KOJIMYeCTBO MOTpeduTeIeii.

CayuaiiHasi BeJMYMHA MOKeT ObITh JUCKPETHOH WM HemnpepbiBHOW. Ecim MHOXkecTBO
3HAYEeHUH CJIy4ailHOH BeJMYMHBI KOHEYHO WM CYETHO, T.e. HX MOKHO NMPOHYMEpPOBATH, TO
cJly4yaiiHasi BeJWYUMHA HAa3bIBaeTcd AUCKpeTHOo#. CiayyailHasi BeJHMYMHA Ha3bIBaeTCs
HeNpepbIBHOM, eCJId OHA MPUHUMAET BCe BO3MOKHbIE 3HAYECHUS] U3 HEKOTOPOI0 MPOMeEKYTKA
WIN HA BCe YMCJI0BOM ocH. /{uckpeTHasi BeJJMUMHA 00BIYHO 32/12eTCS PSAIOM pacnpeneieHusl,
HeNnpepbIBHAS BeJIMYUHA - QyHKIMeENH U IVIOTHOCTHIO pacnpeaejeHusl.

st o0padoTKM JaHHBIX, COOPAHHBIX B pe3yJbTaTe HAOJIIEHHUH, MCIOJIb3YIOT METO/
rpynnupoBku. ['pynmupoBka mnpeacraBjsieT co00il pacnpejejieHHe MHOKeCTBA €JIMHHI
HCCJIelyeMOii COBOKYIHOCTH MO TPyNnaM B COOTBETCTBHH C CYIIECTBEHHBIM ISl JTAHHOWM
rpynnbl  npusHakoM. HecCOMHEHHBIM JOCTOMHCTBOM [JAHHOTO METOa BO3MOKHOCTH
NEePBUYHOr0 0000LIEHUs] JAHHBIX, CPABHHUTEJbHbIH aHAIH3, 00001IeHMe MOKAa3aTesleld IO
rpynnaMm u BHYTpu rpynnsbl. IlosiBisiercsi BO3MOXKHOCTH CPAaBHMBATh, AHAJM3HMPOBATH

NPUYHHBI PA3JINYMi MeKIy TPYNIAMHU, H3y4aTh B3aMMOCBSI3H MKy NPU3HAKAMU.



IIpu3Hak, Mo KOTOPOMY NPOMCXOAMT BbIJeJIeHHE I'PYNI MJIM THUIIOB SIBJEHHH, Ha3bIBaeTCs
rPyNNMPOBOYHbIM WJIM OCHOBaHHMeM rpynnupoBku. OcHOBaHMe MOXKeT ObITh KOJIHYeCTBEHHBIM
WM aTpUOYTUBHBIM. ATPHMOYTHBHBIA - 3TO NPHU3HAK, MMEKOIIMI HAUMEHOBaHHMe (HampuMmep,
npodeccusi: HHKeHEP, Y4YUTeJb W T.JJ1.). Ecim B 0CHOBe TpPYNNHPOBKH HAXOAUTCHA
KOJIMYeCTBeHHbI NMPU3HAK, TO BO3HMKAET BONPOC 00 MCYHCICHHM MHTEPBAJIOB I'DYNIHMPOBKH,
KOTOpPBbIe MOTYT KaK PaBHbIe TAK M HePaBHbIE H, KAK MPaBHJI0, IPEACTABJIsIET c000il MPOMEKYTOK
MekK1y MAKCHMAJIbHBIMH H MUHHUMAJIbHBIMH 3HAYCHHSIMHU NIPU3HAKA B IpyIIIe.

YcroiiunBoe pasrpaHuyeHue O00BEKTOB MpeAcTaBjsieT co0oil kiaccupukanuw. OHa
OCHOBBIBAaeTCS HAa YCTOMYMBBLIX NpPH3HAKAX, (HampuMmep, KJaaccupukanus orpaciaei
HAPOJHOI0 X0351iiCTBa, KJIacCH(PUKALHUA OCHOBHBIX ()OHIOB U T.1.).

CraTucTtuyeckuii aHAJIN3 MOKHO PacCMATPUBATh KAK KOJMYECTBEHHOE HCCJIeI0BAHNE B
JKOHOMHUKE U MEHEIKMEHTe, IPOBEICHHOE B COOTBETCTBHH € TPEOOBAHUSAMH CTATHCTHYECKOM

TECOPUHA U METOA0JI0I'H.

Bomnpocsl 1151 codecenoBanust

1. CnennajibHbIe METOAbI HCCICAOBAHUSA

2. MaTtemaTu4ecKue MeTObl.

3. Metoa dpopmanunszanum.

4. CeTeBble MO/IeJIN.

5. Counosiornueckue MeToabl. CoMaJIbLHO-NICUX0J0THYEeCKHE MEeTOAbI.

6. MeToa 3KCIIepPTHBIX OLIEHOK.

7. CratucTnueckasi ceoaka. I'pynnuposka.

8. Koppeasimuonnwplii anaaus. [IpyHuun kopapuanuu.

9. Pasmax Bapuanuu (AmanasoH xosiedanuii). {ucnepcusi. CpeaHexkBaapaTuieckoe
(cranpaptHoe) oTrkiaoHeHue. Koagdpuumnent Bapuanmuu.

10. IlerepMUHUPOBAHHBbIH (PAKTOPHBIN aHAJN3. AJIUTUBHbIE, MYJIbTHIUIUKATUBHbIE,

KpaTHbI€, CMCIIAHHBIC TCTEPMUHUPOBAHHBIC MOACJIH.
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IIpakTnueckas padora Nel

1 PaciumpeHHBbIH IJIAH MATHCTEPCKOM UCCePTAIIMU.

31ech CTyJAeHT Mo BHIOPAHHOW TeMe CBOEro MCCJIeJI0BAHMS COCTABJISIET pPacHIMPEeHHbIN
IUIAH MAruCTePCKOi JUCCEPTALMH.

2 @opMupoOBaHHNE CNIMCKA UCTOYHUKOB /ISl HANIMCAHUSA MArucTepPCKoi aucceprauuu (1mo
npasujaM opopmieHus B cooTBeTcTBUN ¢ [OCT) — He MeHee 25 HCTOYHMKOB BKJIIOYUTH HA
3TOM 3Tane — He crapuie 5 jger. JLis crateil — He crapiue 3 JeT.

Hayayio BbINOJHEHMS] MATHUCTEPCKOM IMCCEPTALMU CBSI3aHO € MOAOOPOM JIMTEPATYPbl, KOTOPbIi
1e1ecoo0pa3HO HAYMHATH € M3YyYeHHs] TeX padoT, KOTOopble ObLIM PeKOMEHI0BAHbI HAYYHBIM
PYKOBOAHNTE/EM U KOTOPbIe OJIM3KH K BHIOPAHHOI TeMaTHKe MarucTepcKoii JuccepTanmnm.

3HAKOMHTBCA C JIMTEPaTypol mejJecoo0pas’HO B cieayluiedl MOCaeI0BaTeIbHOCTH:
PYKOBOASIIIME JOKYMEHThI (BHa4daJjie 3aKOHbI, 3aTeM 3aKOHOAATE/IbHbIE AKTbl), Hay4HbIe
u3/1aHus (MePBOHAYAJIBLHO KHUIH, 3aTeM NePpHOAUYeCKHe U3IaHUs), CTATUCTHYECKHE TaHHbIE.

IIpu 3TOoM BHayaJe Heeco00pa3HO U3YyYHTh caMble CBeKHe NMyOJMKAlMH, 3aTeM — (oJiee
paHHMe.

IIpu noadope HOPMATHBHO-NIPABOBBLIX AKTOB 11€J€CO00PAa3HO MCIOJb30BATH BO3MOMKHOCTH
TEMATHYEeCKOI0 NMOMCKA IOKYMEHTOB B CIIPABOYHOW MpaBoBoii cucteme «["apaHT», a Tak:Ke B IPyrux
cnpaBo4yHbIX cucTteMax («KoncynabranT», «Komeke» M ap.). DTH cHpaBOYHO-HH(OPMALHOHHBIE
CHCTEMbI 3HAYMTEJIBHO 00JIErYal0T TeMATHYECKU MONCK HEOOX0AMMbIX HOPMATUBHBIX IOKYyMEHTOB.

CTaTHCTHYECKU U aHAJMTHYECKUH MaTepuaJl, CBA3aAHHBIH ¢ MPOTEKAIIIMMH B YJKOHOMHKeE
npoueccaMu, MOKHO MOJy4YuTh Yepe3 UHTepHer. Ilpn 3TOM 0YeHb Ba)KHBIM SIBJISIETCS YMEHHe
padoTaTh B MOMCKOBBIX cucTemMax. /i nmoadopa u3xaHuii 0 MHTepecyOLIeil TeMe MOTyT ObITh
HCIOJIb30BAHbl CIIMCKH JIMTEPATYPhI, COAEPKAIIMECH B YK€ IPOBECACHHBIX HMCCICHOBAHUIX
(I1MccepTanuy HA COMCKAHMe YUYeHbIX cTeneHel, otuyeTsl o HUP u T.1.).

OOHUM W3 OCHOBHBIX ACNEKTOB PaldoThl ¢ JUTEPATYPON SIBJISIECTCH ONMpeneseHUe TJIABHOTO B
JaHHOM MCTOYHHKeE, He YUTAA ero neJuKkoMm. B usganum usyvaercs: 3ariaasue; gaMmuans apTopa;
HAMMEHOBAHME H3/1ATeJbCTBAa (MM Y4YpeXkKIeHHsl, BBINYCTHBIIEr0 KHHUIY); BpeMsi H3IaHUS;
AHHOTAlMsI; OIJIaBJIEHHE; BBeleHHEe MM TNpeIucI0oBHe; CHPaBOYHO-OMOIHOrpaduyecKui
annapar (CIMCOK JINTepaTypbl, yKa3aTeJu H T.1.), HTIOCTPAaTHBHbINA MaTepual.

IIpn wm3ydyeHum 3arjaBusi padoThbl cjeayeT CONMOCTABHUTHL €ro ¢ TeMOW Marmcrepckoi
auccepranuu. Eciaum 3arnaBme coBmagaer ¢ TemMoll WM yKe ee, TO Aas Bac Oyaer
NpeaCcTaBIATh HHTEpec Bech Marepuasa nyoaukanuu. Eciam 3ariiaBue mmpe tembl, T0 Bam
Oy/JeT MHTepPeCHAa TOJIbKO YaCTh U31aHMS.

M3BecTHOCTH aBTOpa BaskHa Ui McciaenoBarens. Eciau aBTop mmpoko u3sBecTeH, To padora
Oyzaer comepxaTh yCTOSIBIIMECS M0JI0OKeHus. Eciin aBTOp MaloM3BeCTeH, TO K MaTepHAJIy cJIeAyeT
NMOAXOAUTH ¢ KPUTHYECKUX MO3MUMHA M 00palmiaTb BHUMAaHHE HA J0KA3aTeJbCTBO NMPHUBOIMMBIX

moJjiokeHnii. Pa0oThI MaJIoN3BEeCTHBIX ABTOPOB HE ME€HEEC BAKHDBI, Y€EM nyﬁnnxaunn HU3BECTHBIX



Y4Y€HbIX, ITIOCKOJ/JIbKY MAJOU3BECTHBLIC AaBTOPbI — 3TO HAYMHAKIIHE UCCTIEeA0BaATEIH. HNmenno

OHM BBIIBUT'aOT U JOKA3bIBAKT HOBBIC I10JI0KCHUSA.

KoHTpoJibHBIE BOIPOCHI

1. AKTyajnbHOCTH HAYYHOrO uccjenoBanus. Heo0xoauma jim akTyajJbHOCTD IS
(pyHIaMEeHTAIBbHOIO0 UCc/IeJOBaAHNSA ?

2. O0beKT U mpeaMeT HAY4YHOro uccjenoBanus. Kakos npaktuyeckuii u
TeOPeTUYECKHUI CMBICJI Pa3jinyeHusi 00beKTa U npeamera?

3. IIpobaema u Tema Hay4yHOro ucciaenoBanus. LlesecooOpa3Ho Jim H3MEHATH TeMy 1O
Mepe ucciae10BaHus?

4. ®opMyJHpPOBKA LeJH HAYYHOT0 HcciaenoBanus. KakoBo cooTHOIeHNe a0CTPAKTHOM
U KOHKPEeTHOM neaun?

5. 3apaum Hay4yHOro ucciaenoBanus. Kak oHM COOTHOCATCS € JIOTUKOH MCCIeI0OBAHUA?
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IIpakTueckas padbora Ne2

B nanHnoii npakTHyeckoii paboTe CTyIEHT 10JKEH COCTABUT OTYET, COAEPKAIINIA:

1. ®opmyaupoBKY NpoodJieMbl (TUNOTEe3bI) UCCIIEI0BAHMS.

2. IlocraHoBKYy HeJieil 1 3a1a4 (321a44 MOKHO CHAYAJIA YKPYIIHEHHO) MATrUCTEPCKOM
AUCCePTALIMH.

3. Onpenenenue 00beKTA U MpeIMeTa MATUCTEPCKOM U CCePTAIIUM.

4. Onpenenenne 00IIUX METOAOB, € MOMOIIbI0 KOTOPBIX Oy/1eT BHINOJHATCSA padora.

5. OnpenesieHue cienqMaJbHbIX METOI0B, € IOMOLIBIO KOTOPBIX OyleT BBINOJIHATCS padoTa.

IIpo6saema (runmore3a) uccjaeg0BaHus — ITO 001aCTh HEU3BECTHOT0, HO BOCTPEOOBAHHOTO B
HAay4YHOM 3HaHuH. ['paMoTHO copmyupoBaHHas mpodaeMa — ITO yKa3aHHe Ha MPOTHBOpeUHe,
o0pa3oBaBiieecsl (BbISIBJIEHHOE) B HM3Yy4uyaeMoil 00/1acTH, HA 3HAHHE, KOTOPOro elmle HeT, HO
KOTOpOe 00513aTe/IbHO HEO0XO0UMO MOJYYUTh, YTOOBI pa3pelinTh 0003HAYEHHOE IPOTHBOPEYHe.

Henb wucciaenoBanus omnpeaensier, AJs Yero IPOBOAUTCH HCCJIeI0BaHHE, YTO
IVIAHUPYeTCH MOJYYHTh B pesyibrare. Lleabs paGoTel OpMeHTHPYET HA aHAJIM3 M peLIeHue
npoodJieMbl B IBYX OCHOBHbIX HAIIPABJICHUAX — TEOPETHYECKOM M NPHUKJIATHOM.

3agaum Mcciiel0BaHUSI — J3TO AJTOPUTM JAOCTHKEHHMSl LeJH HCCIeJI0BaHus. IJTO
CTYNIeHbKH, HA KaXKIA0i W3 KOTOPbIX MNPOM3BOAUTCH Ta MJIM HHAs HCCIeI0BATEIbCKAs
onepauusi (M3y4yeHue He0OXOAUMOH JIUTEPATYPbl, COOP SMIUPUYECKUX JTAHHBIX, HX AHAJIU3,
COMOCTABJICHHE: NOCTPOeHME KJIaccu(puKkanuii pa3padoTka MeTOAUK U UX peaju3anus H T.1.).

33[[3‘1]/[ HCCJICA0OBAHUA MOIYT ObITH YCJI0BHO pa3iejieHbl HA OCHOBHbIC¢ U /TONMOJTHUTEJbHBIC.
OcHoOBHBIE npeanojaraloT nmoucCK 0TBeTa Ha €ro IIeHTpaJILHBIﬁ BOIIPOC: KAKOBbLI MYTH U CPEACTBA
pemeHus HCCHeZ]yEMOﬁ l'lpOﬁJ'leMbI? )IOHOJIHI/ITGJII)HLIQ 3aJa4Yy MOMOrarT BbBIAICHUTH CONMYTCTBYIOLIME
IJaBHOW mMpo0JieMe HCCIeAOBAHUA O0CTOATEILCTBA, (akTophl, npuunHbl. Heab3si gomyckaTh
nepeMenmimBaHus IIEJIEﬁ H 3a1a4, OCHOBHBIX U HECOCHOBHBIX 3aJa4.

OO0beKT nccjae10BaHus — ITO TO, HA YTO HAIIPABJIEH NPOLECC MO3HAHMS.

Ilpenmer wucciieoBaHUsI — 3TO Haudojee 3HAYMMbIe € TeOPeTHYECKOH WJIH
NPAKTHYECKONl TOYKM 3pPeHHMs] CBOWMCTBA, CTOPOHBI, NPOSIBJEHHUS, OCOOEHHOCTH O0BbEKTa,
KOTOpbIe TMOAJIEKAT HEMOCPeJACTBEHHOMY H3YYE€HHMK) B PaMKax HaMe4daloumerocs
HCCJIeOBAHUA. JTO YroJ 3peHHsi Ha O0BbeKT, acleKT ero pacCMOTPeHHs, AarolIMii
NpeAcTABJICHHE O TOM, 4YTO KOHKPeTHO OyaeT H3y4yaTbcsl B 00beKTe, Kak OH Oyxer
paccMaTpuBaThCsl, KaKHe HOBbIe OTHOIIEHHS, CBOICTBA, QYHKIMHU OYAyT BbISIBJIATHCS.

Jlajiee Heo0X0AMMO BBLIOPATh M3 BCeX BO3MOKHBIX OOIIMX METOJ0B HAYYHOIO NO3HAHHUSA
METO/Ibl, KOTOPbIe MOKHO MCI0JIL30BATH /IJIsl HAMUCAHUS PA0OTHI 10 ONpe/ieIeHHOH TeMbl.

Hanpumep, npu pacKpbITUM TEPMHHOJIOTHN 00bEKTA HCCJIE0BAHUS MPeaNnoaraercs
HCIO0JIb30BAHME THAJEKTHYECKOr0, HCTOPHYECKOI0 MOAX0Aa; NMPH PacCMOTPeHUH (PeHOMEHa
(MM CBONMCTB, XapaKTePUCTHK M Jp.) O00bekTa OyJAeT HCHOJb30BAH CHCTEMHBIH M

KOMHapaTHBHCTCKHﬁ METOAbI.



3aTeM onpeenuTh clelUaJIbHbIEe METO/AbI, C IOMOLIbI0 KOTOPBIX OyJeT BbINOJIHATCS padoTa.
Hanpumep, npu npoBeeHMH aHAJIU3a (PUHAHCOBOrO COCTOSIHMSI NpeANpUSTHS OYAYyT
HCII0JIb30BaHbI COBPeMEeHHbIE METOAMKH c00pa ¥ 00padOTKH JaHHBIX, MeTOAbl (UHAHCOBOI0 AHAJIN3A,
a TaKKe KOMILIEKC COBPEeMEHHBIX MeTO/I0B cOopa H 00padoTKH MCXOAHOH HH(POPMALMH: IKOHOMHMKO-
CTATHCTHYECKHMH, CPABHUTEJBHBI aHAJIN3; NPH OOOCHOBAHHMM Pe3yJbTATOB MCCIeI0OBAHMSA:

CHCTEMHBIH AHaJU3, MIPOrHO3MPOBAHUS U MIPOrHO3HBIX CHCHAPUEB AJIA MOJYYCHUSA U

000CHOBAHMSI MOJYYCHHBIX PE3yJ/IbTAaTOB.

KoHTpoJibHBIE BOIPOCHI

1. IToHsiTHE ¥ NPU3HAKU HOBM3HbI HAYYHOI'0 HCCJIEI0BAHMS.

2. Kputepuu HOBM3HbI SMIIUPUYECKHUX HCCIETOBAHMIA.

3. Pa3pa0oTKka HOBBIX METO0B M MeTOIMK OCYLIECTBJIEHUS] IMIIMPHIECKUX HCCIeI0BAHUI.
4. Kputepuu HOBU3HbI TEOPETUYECKHUX HCCJITOBAHUIA.

5. Pa3paGoTka HOBBIX METO/0B U METOUK OCYIIECTBJICHHS TeOPETHYECKUX HCCIeJOBAHNA.
6. Kputepuu HOBU3HBI NPUKJIAAHBIX UCCJIE0BAHMIL.

7. BLIpaﬁOTKa MPOrHO30B Pa3sBUTHUSA ONMPEICICHHBIX 0Tpac.11e17[ 3KOHOMMYECKOIl JeATeJIbHOCTH.
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IIpakTnyeckas padora Ne3 u 4

B coorBercTBUM ¢  OCHOBHBIMH  CTPYKTYPHBIMM  KOMIIOHEHTAMHM  HAYYHBIX
HCCJIeJOBAHUN MPEACTABUTH TeOPeTHYECKUIl OTYeT MO BHLIOPAHHOW TeMe HMCCJeI0BAHMS.
IHoaroToBUTH CTATHIO I MYOJIUKALMH.

Hocurtensasmu uagopmanum MoryT ObITh pa3jiudHbie JOKYMEHTBI:

* KHHUI'H (Y4eOHUKH, y4eOHbIC TOCOOHs, MOHOTPadHN);

* mepuoaMyecKue U3IaHUsA (KypHaJbl, 0K0JJIeTeHU, TPYAbl HHCTUTYTOB, HAy4YHble COOPHUKH);

* HopmaTuBHbIE T0KYMeHTHI (cTanaapTsl, CHUIIbL, TY, HHCTPYKUMH, BpeMEeHHbIE

YKa3aHHsl, HOPMATHUBHbIE TA0JMIbI U JIP.);

* KaTaJOrd U NMPeiicCKypaHThI;

* MATeHTHas JOKyMeHTauusi (MaTeHThl, U1300peTeHus );

*  0TYeThbI 0 HAYYHO-HCCJIEI0BATEIbCKUX M ONIBITHO-KOHCTPYKTOPCKHUX padoTax;

* uHpopmaunonubie uzganus (coopuuxku HTU, ananutuveckue 0030pbl,

*  uHGOpMaAIHOHHBbIE JUCTKH, IKCIpecc-uHGPOPMAIUs, BLICTABOYHbIE POCHEKTHI U JIP.);

* mepeBOAbl HHOCTPAHHON HAYYHO-TEXHUYECKOH JIUTEPATYyPhl;

* MaTepHajbl HAYYHO-TEXHUYECKHX M MPOU3BOJICTBEHHBIX COBEIIAHMI;

* JuccepTalNH, aBTOpedepaTshl;

*  NPOU3BOJACTBEHHO-TEXHHMYECKASl JOKYMEHTAIUS OPraHu3anuii (0TYeThl, AKThI

npueMKH padoT u ap.);

* BTOpPUYHBbIE JOKYMeHTHI (pedepaTuBHbIe 0030pbI, OMOIMOrpaduUecKue KaTajaoru,

pedepaTuBHBIE XKYPHAJIBI U AP.).

ITH JAOKYMEHTBbI CO31al0T OrpoMHble HMH(OPMANHOHHbIE NOTOKH, TeMIbl KOTOPbIX
€KEroIH0 BO3PacTaIoT.

Pa6ora ¢ ucrounnkamu HTHU

Kaxnoe HayuyHoe mcciieoBaHHMe MOCJIe BbIOOpPa TeMbl HAYMHAKT € THIATEJIbHOIO
HU3y4YeHHS HAYYHO-TeXHUYECKOH HH(POPMALUH.

Hens mnomcka, mpopadoTku, aHaJu3a WHGOPMAIMH — BCECTOPOHHee OCBelleHHE COCTOSIHHS
BONIPOCA MO TeMe, YTOUHeHHe ee (ecad 3TO Heo0X0auMO), 000CHOBAHME LEJU M 332124 HAYYHOIO
uccijiaeaoBaHus. CJ'[eIIyeT YaeJauTb BHUMAHUE U3YYCHUIO PA3JIMYHBIX JTUTEPATYPHBIX HCTOYHUKOB KaK
B OpPUIrHHAjie, TAK W MO0 MNEPeBOJHBIM H3AAHUAM. AHAJN3 HHOCTPAHHOH HHOpPMALUH
MO3BOJIMT MCKJIOYUTH NYOJMpPOBAHUE IO HCCJIeayeMol TeMme. JTO TpedyeT OT HAYYHOIO
padoTHMKA 3HAHMS OJHOTO0 MJM JBYX HHOCTPAHHBIX SH3bIKOB (IPeANOYTHUTEIbHBI
AHTJIMICKUI, HeMeUKHil, ppaHIy3cKuii).

be3 IUYHOro 03HAKOMJIEHHUS C OPUTHHAJIOM UJIA KBa.]IH(l)HHHpOBaHHbIM nmepesoaiom 6a3l/lp0BaTLCﬂ

HAa JINTEPATYPHOM aHajJu3e HHOCTPaHHOHW WHGopMamuM APYrMX AaBTOPOB He PpeKOMeHayeTcs,

NOCKOJILKY Ka:KAbIi aBTOP NpopadaThiBaeT JJUTEPATYPy NPUMEHUTEIbHO K cBOeil



Teme wucciaenoBanus. Kpome HemocpeacTBeHHO OTHoOcsilieiics K Teme HH$opmanuu,
He00X0AUMO NMPOPaAdOTATH OCHOBHYIO JIMTEPATYPY IO POJACTBEHHBIM CIEIHAJIBHOCTSIM.

O4yeHb BA:KHO 03HAKOMHTBHCH € HUKJIOM JIWCHUILIHH, OJM3KHUX K TeMe, AaHAJIN3 KOTOPBIX
MOkKeT OBITH 0JIe3eH NMPHU Pa3padoTKe OTAEJbHBIX BONPOCOB TEMBbI.

Jiist BcecTOpOHHEro aHaau3a MHGpOPMALMOHHOI0 MaTepHajia He00X0AMMO 03HAKOMUTbHCSI
€ TEMATHKOW HAYYHBIX MCCJIEA0BAHUI, KOTOPbIE MPOBOAATCH B PA3JMYHbIX HAYYHO-
HCCIe0BATEIbCKUX M OpraHM3aunMsAx W yHuBepcurerax. IlpopaldarbiBasi apXuBHBIN
MaTepuaJl 3THX OPraHu3aluil, HYKHO [JeJlaThb 3alHuCH JHIIb He00XOAUMOro IO Teme
MaTepHaJia ¢ yKa3aHMeM HoOMepa 0T4eTa, roaa, TeMbl, HCIIOJHUTEJIeH.

Ha cragum cOopa m aHanm3a uH@OpManmuM moje3Hbl KOMAHIAMPOBKH B INpPOEKTHBIE
YUYpe:KIeHUsl, 0COOCHHO HAa KpYNHbI¢ IepeloBble NpeanpuaTus. Takue KOMaHAUPOBKH
N03BOJIAIOT BBISICHUTB, B KAKOH CTENeHHM Mcc/ieyeMasi TeMa peliaercsi Ha NpPou3BOACTBe, HA
KAaKHe CTOPOHBI TeMbI cJieayeT 00paTHTh 0c000e BHUMAHME, KAKHEe BONPOCHI MPeACTABISIOT
NepBoOYepeIHO NMpaKTHYecKHil nHTepec. /KeaTeJbHO HMeTh MHEHHE NPONU3BOACTBEHHBIX
KOJIVIEKTHBOB 110 TeMe HAYYHOI'0 MCCJIeJOBAHUS.

IMocie cOopa JIMTEpAaTYPHBIX, AaPXHBHBIX, MPOU3BOACTBEHHBIX W APYIrUX HH(OPMAIMOHHBIX
AAHHBIX M UX 0000IIeHHs MOJIe3HO Y3HATH MHEHHe KPYNHBIX ydeHbIX. OHH MOTIYT OKa3aTh
CylIeCTBEHHYIO IOMOIIb B pa3padoTKe TeMbI U onpeaeieHnu 00bemMa codupaeMoii undopmManum.

Takum o0pa3oM, HayuHblii pa0oTHHMK, mpopadaThiBas TeMy, HaKalUIuBaeT O0oJiblIOe
KOJIMYeCTBO Pa3iuyHoi uHpopmMauuu. B 3aBHCHMOCTH OT HAUMEHOBAHMSI M HAYYHOI
3HAYUMOCTHU TeMbl 00beM UHpopMauuu Mo:KeT gocTuratb 100—200 nHanmeHoBaHui 1 OoJiee.

s 3pdexTuBHOrOo aHanmsa 31oii MHGOpMaUM He0OXOAUMO 3HATH METO/bI ee y4dera,
NpopadoTKH U aHAJIM3A.

IIpopaGaTpiBasi apXUBHBIH MaTepHaJ 3THX OPraHM3aLMid, HY’KHO JeJIaTh 3alMCH JIWIIb
He00X0UMOr0 [0 TeMe MaTepuaJjia ¢ yKazaHHeM HOMepa 0T4eTa, roAa, TeMbl, HCIIOJIHUTeeH.
Yder npopa6oTanHoi HH(POPMALNMH CBOAUTCS K cocTaBJeHNI0 Oubmorpaduu. budauorpagus
— 3TO mepe4YeHb PA3JIMYHBIX HH(POPMALMOHHBIX JOKYMEHTOB C YKa3aHHeM CJIeAyIUIHUX
onpeaeJieHHbIX JAHHBIX: (paMWINSl M HHHIHAJIBI ABTOPAa, HA3BAHME HCTOYHHMKA, MeECTO

U3/1aHUsl, H31ATeJbCTBO, IO/ U3/1aHUs, 00beM HCTOYHUKA B CTPAHUIIAX.

bubaunorpaguyecknii nepevyeHb COCTABJAIOT B aJ1()aBUTHOM NOPSAIAKE M0 (paMUIUAM
aBTOPOB (11 YCKOPEeHHs MOMCKA HYKHOW MH(pOopManun).

HayuHble TEeKCTBI — IJIABHBII HCTOYHHUK HCCJIEA0BATEIbCKOM padoThl. BoiOop
JIUTEPATYPbI VISl YTEHHUS U U3YUEHHUS] — BA’KHAS COCTABJSIIOIIAS TPY/da UCCJIe10BaTeIs.

Bb100op 1 M3yueHHe IUTEPATyPhl OCYLIECTBISAETCS M03TANHO:

* IlepBuuyHOe 03HAKOMJICHHE U OerJioe NPOYTeHHe HCTOYHUKA.

e I'nry0okoe uTeHHMe U aHAJIM3.
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CnenuanpHasi JuTepaTypa Jsli YTeHHS] M M3y4YeHHs OTOUpAaeTcsi: BO-NEPBbIX, MO
KJII0YeBbIM MOHATHAM, COCTABJISIOIIMM TeMY HCCJIeI0BAHNS; BO-BTOPbIX, 10 PEKOMEHIallul
HAYYHOI'0 PYKOBOJINTEJIS; B-TPETbHUX, U3 HMEKIIMNXCH «IO0J PYKOD» HCTOYHUKOB.

YUreHne HAYYHOH JIUTEPATypPbl MOJKHO CONPOBOXKAATHLCA PadOTOH CO CJIOBaApPSIMH,
y4eOHMKAMH, 3aNUCAMM JeKHui. IJTO T1OMOraer aJeKBaTHO IOHUMATb HAy4YHYIO
TePMHHOJIOTHIO, AKTYAJIM3MPOBATH 3HAHUS U MOJIHEe HX UCHO0Ib30BaTh.

Ilpu BbLIOOpe KHUIM WJIM CTATHU I YTEHHUS] 11eJ1ecO00Pa3HO YCTAHOBUTH CTeNeHb
CJIOKHOCTH HMCTOYHHKA. ITO onpeaeasercd mo KOJUYECTBY HENMOHATHLIX, MAJO3HAKOMBIX H
HE3HAKOMBIX TEPMHUHOB, II0 HAJIUYHUI0 HEACHBIX NOJIOKEHUH H yTBepmneHm‘i, o CJIO0KHOM
KOHCTPYKIUM mpeatoxeHuil. OmnpeaenuB cTeneHb CJA0MKHOCTH MCTOYHUKA, MOKHO OoJiee
PAallHOHAJBHO CIVIAHUPOBATH M3Y4Y€HHEC HUCTOYHHKOB, HA4YaB C 0o0Jiee JIErkmx AJid MOHUMAaHH4A,
MOCTCIICHHO IMepexoada K 0oJ1ee TPYAHBIM. HOC.]'IeJIHI/lMI/l ABJIATCHA, KaK IPaBUJI0, TCOPECTUYCCKUE
TEKCTbI, MEHEEC CJI0O2KHBIMU ABJJAKTCA METOANYECCKHUE (3Mnnpnqec1me, Ol'l](ICﬁTeJILHLIe).

Ilesiecoo0pa3Ho Ha4yaThb 4YTeHHME HAYYHOW JHTEPATYPbl ¢ MCTOYHHKA, B KOTOPOM
HHTepecyOlIasi Bac mpodjeMa mpeacTaBjeHa 0(ojiee NMIUPOKO HJIU [axkKe HeJUKOM. Bbl
NnoJIy4yuTe o0lIee npeacTaBjJeHne 0 TeMe M BOIpocax, e¢ Kacamuxcs. TakuM HCTOYHHUKOM
MOKeT OBITh JaKke Y4eOHUK niM yueOHoe mocodme.

BropuuHoe uTeHHe JUTEPaTypPhl — UTeHHe 0oJiee MeAJIeHHOe, IPOAYMaHHOe, I1y0oKoe,
¢ 00s3aTeJIbHBIM KOHCIEKTHPOBAHUEM, LieJieHANpaBJieHHOe U Belaylleecss MO0 IUIaHY,
COCTABJICHHOMY B COOTBETCTBHH C 33/1a4aMH HCCJIEOBAHMA M IIJIAHOM HANIMCAHUS PadoThl.

BLIﬁOp HCTOYHUKOB JIUKTYETCHA HECJIbI0 U IINIAHOM paﬁoTbl, HO IIpA 3TOM HE cCleayer

3a0bIBATh 0 11eJ1eCO000PA3HOCTH PA3HOOOPa3Hsi HCTOYHHKOB.

KoHTpoJibHBIE BOPOCHI
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4. IIpaBuia opopmiieHUs UCCIEN0BATENbCKOI PpadoThI.
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HPEAUCJ/IOBHUE

YenoBeueckasi [AeATEIBHOCTh MOKET ObITh HAINPaBJeHA Ha
BOCIIPOM3Be/IeHHE YK€ CYILIECTBYIOIIEro ONbITa — PENnpPOAYKTHBHANA
AeSITeJIbHOCTD, JIM00 HA CO3/IaHHMe Yero-Jind0 HOBOTO — MPOAYKTHBHAA
aeATebHOCTh. IIpu 3TOM ypoBeHb HOBHU3HBI MOMXKET ObITh Kak
MHPOBOI0 YPOBHfI, TAK U CY0OBEKTHMBHO HOBBIM /IJIi KOHKPETHOIO
yeJIoBeKa, co00IecTBA.

HayuyHnoe HccIel0BaHune npereHayer Ha MmoJiy4yeHue
YHUKAJBHOI'0 pe3yJbTaTa, pacliMpeHnue BO3MOKHOCTEH Ye/I0BeYecTBA
B HEKOTOPOM Y3KOM HampaBjeHUu. UToO0bl OOHAPYXKMTH TO, Yero
HUKTO paHee He O0HAPY:KUJ, BOOOPA3UTh M Peajim30BaTh TO, 10 Yero
HUKTO PaHee He J0yMAaJICsl, TpedyeTcH:

- 0c000e MbIIIUICHHE: HECTAHIAPTHOE, JIaTepajibHoe,
u300perare/ibCKoOe, TBOPYECKOE;

- METOIO0JIOTHS, I03BOJAIIIAS YNOPSAAOYUTH, CTPYKTYPHMPOBATh
HccJIel0BaHMe W HCKaTh  (c0o34aBaThb) HOBOEe  IeJIeHANPABJEHHO,
NPOAYKTUBHO, MAKCMMAJIbHO HCIOJb3Ysl Y’Ke CO3aHHbIe 4Ye10BeYeCTBOM
3¢ dexkTUBHBIE HHCTPYMEHTHI (MATEMATHYECKHUI anmapar u T. 1.).

®anract CranuciaaB Jlem eme B 1963 rog mporHo3smpoBal, 4To C
pPa3BUTHEM HAYKH M OrPOMHBLIM YHMCJIOM NYOJIMKAUUi B Oyayuiem,
norpedyerci  OCTaBJATHL  TOJBKO Te  HCCJIeJI0OBAHMS,  KOTOpbIe
AEeHCTBUTEJbHO NPHUBHOCAT He4yTo0 HOBOoe. MHaue B moroke pador, He
NPUHOCSIIUX HUYEr0 HOBOI0 B MHP, HAWTH J1eiiCTBUTEIbHO IleHHOe Oyaer
NpaKTHYecKu HeBO3MO:KHO [1]. B coorBeTrcTBMM ¢ nmporuo3oM B XXI Beke
Ha0J/1101aeM 3KCIMOHECHIMAJIBHBIN POCT YK cJIa MyOJUKANMI, YTO IPUBOIAUT
K Ppa3sBUTHI0O HAYKOMETPHMH, KaK IONBITKH CTPYKTYPHPOBATH
paspacraomuecsi 00beMbl nyOJaukanuii. Bompocbl npoaBuKeHUs
pe3yJbTATOB MCCAEI0BAHMNA, OIEHKH HAYYHBIX NYOJMKAUWA IJI

ACIIMPAHTOB PACCMOTPEHbI B Y4eOHBIX OCO0UAX [2, 3].



g acmupaHTa BakKHO INOHMMAaHHME KAaK IO0CJeA0BATEIbHOCTH
BBINIOJIHEHHUS HMCCJIEOBAHM, BeAYyLIeH K pe3yJbTary, TaK U NOHUMaHHe
METOJ0JIOTHH TNPOBeACHU Hay4YHOro mucciaenosanusa. Ilodtomy MbI
paccMOTPUM HOPMATHUBHYIO COCTABJIAIOIIYI0O MOATOTOBKH ACHHMPAHTA U
dopmanibHble TpeOOBaHMSI, OCHOBHBIC ONpeNeJeHUs, Kacaruuecs
METOJ0JIOTUH HAYYHOro uccjenopanus. M3yumm Teopuio pa3BUTHA
TEeXHHYECKHX CHCTEM U HEKOTOpbIe Ipyrue uHcrpymMentsl TPU3,
MO3BOJIAIOIME ACIHUPAHTY IMOHATHL MECTO CBOEr0 HCCJIEeJIOBAHHUA B
IBOJIOLUM CHUCTeM, 0oJiee YeTKO CPOpMYJHPOBATH TPeOOBAHHUS K
HEMY U NPUOJM3UTHCH K CHJIbHBIM pelIeHUsIM UMEIIIUXCHA MpoodJieM
B YyJy4YlIaeMO#, MOJACPHU3MPYEMOM HMJIU CO31aABACMONl TEXHUYECKOU
cucreMe.

B cepermne XX Beka B CCCP Tenpuxom CayjoBuuem
AJIbTHIYJUIEPOM pa3padoTaHa TeOpHUsl pelleHus M300peTaTebCKUX 3a1a4
(TPU3), xotopasi mo3BOJIsIET YJay4lIaTh J0Oble cuUcTeMbl (B MeEPBYIO
oyepedb TeXHHYECKHE), OCHOBBIBASICb Ha OOIMIUX 3aKOHOMEPHOCTSIX
IBOJIIOIMM TEXHUYECKHX CHCTEM, KOTOpble ObLIM BBISIBJICHBI Ha OCHOBE
aHaJIM3a ThICAY NaTeHTOB U U300perennid. C tex mop TPU3 npumeHnsiior B
KOHCTPYKTOPCKUX Owpo, otaenax R&D OoabmmHCTBA KOMIAHMM
MUpPOBOro yposus: Intel, Samsung u 1. n1. IllpumMeHeHUe MHCTPYMEHTOB
TPU3 B kayecTBe METOAOJOTMH HAYYHOI0 MCCJIEJOBAHUSI PACCMOTPHM B
COBOKYNIHOCTH € CHCTEMHBIM NOAX0A0M, (P)YHKIHMOHAJIbHO-CTOMMOCTHBIM

aHAJIM30M U PHAJIOM JAPYITHMX HHCTPYMEHTOB.



1. OBIIUE BONIPOCBHI OP'TAHU3ALIMU U METOJ0JIOI'NHN
HAYYHOI'O UCCJIEJOBAHUSA B ACIIMPAHTYPE

1.1. HopMaTuBHO-TIpaBOBbIe€ OCHOBbI HAYYHO-HCCJI€10BATEIbCKO
NeATEJHLHOCTH U MOATOTOBKY JINCCEPTANMU B ACIUPAHTYPe

HayuHo-ucciieroBareibckas 1esiTeJIbHOCTh U MOAT0TOBKA HAYYHO-
KBAJIM(HUKANUOHHOM PpadoThl, a HMEHHO /JUCCePTAllMM Ha COHCKAHHE
YYEHOH CTelmeHM KAHIMIATA HAYK, SBJISIOTCH OAHMM W3 BaKHEHIIMX
3JIEMEHTOB MOJATOTOBKM acnupaHTta. B cooTBercTBMH €O craTrbeid 2
®enepanbHoro 3akona ot 23.08.1996 Nel27-®3 (pea. ot 31.07.2020) «O
HAayKe U TOCYJApPCTBEHHOH HAYYHO-TeXHHMYECKOH MOJIUTHKe» [4] HaydHasi
AeSITeJIbHOCTh HANPABJIEHA HA MOJYy4YeHHME W NPUMEHEHHEe HOBBIX 3HAHMU
AJISl  pelleHUs]l  TEeXHOJOTMYeCKHX, HHKEHEPHbIX, 3KOHOMHYECKHX,
COMAJBHBIX, TYMAHMTAPHBIX M HHBIX [podjeM, obecneYeHUs!
(pYHKIMOHMPOBAHUSI HAYKHM, TEXHMKM W TMPOM3BOACTBA KAK eIUHON
cucreMbl. HayuyHo-ucciienoBare/ibckasi 1esiTeIbHOCTh BKJIKYAET:

(pyHaaMeHTaIbHbIE HAYYHbIC MCCJIEA0BAHUNA, HANIPABJICHHbIEC
HA TMOJIlyYeHHEe HOBBIX 3HAHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX
CTpoeHHsl, (PYHKUMOHMPOBAHUS M Pa3BUTHUS 4YeJI0BeKa, 00IIecTBa,
OKPY:KaKIIeH Cpebl;

NpUKJIAJHbIe HAY4YHbIe HCCJIEeI0BAHHMA, HalpPaBJeHHbIE
NMPEeMMYIIECTBEHHO HA NMPUMEHEHHE HOBbIX 3HAHUM JJIS J10CTHKEHMS
NMPAKTHYECKUX LeJIed U PellleHus] KOHKPETHBIX 3a/1a4;

MOMCKOBBbIC HAY4YHbIE€ MCC/JIeI0BAHUS, HANPABJIEHHbIE Ha
MOJIy4YeHHe HOBBIX 3HAHUI B LEJIAX UX MOCJeAYIOUero MPaAKTHYECKOr 0
NpUMeHeHHs (OPUEeHTHPOBAHHbIE HAYUYHbIE UCCJIeI0OBAHNS) U (WJIN) HA
NpUMEHEHHEe HOBBIX 3HAHUN M NPOBOAMMbBbIC IYyTeM BbINOJHECHUS

HAYIYHO-UCCJICI0BATCIbCKHX paﬁoT.



3acaymMBaHue M OHEHKA HAYYHOr0 JA0KJIaJa 00 OCHOBHBIX
pe3yJbTaTax HAYy4YHOI' 0 UCCJIeIOBAHUS U MOATOTOBJIECHHOM JUCCEPTAIIUH,
KOTOpasi 10/:KkHA ObITH 0()OPMJIEHA B COOTBETCTBUM C YCTAHOBJIEHHBIMH
TpeOOBaAaHUAMHU, SBJSETCH 4YacTbl0 ['ocylapcTBeHHOM HTOrOBOWM
arrecTalMy  aCMHUPAHTA, KOTOpas  3aBeplIaeTcs  NPHUCBOEHUEM
kBajqupurkanuu «UccaenoBarean. IlpenogaBaresnb-uccienoBaresb) H

BblIavell TUIJI0MA 00 OKOHYAHNM aCIIMPAHTYPhI (puc. 1.1).

) CIIPABKA
nocite _ 00 00yueHuu
1 cenTsiOps 2013 rona

Keanuguxayusn
MHPOMEXYTOYHAS HUTOI'OBAS JUAILJIOM '
ATTECTALIMS TOCYJIAPCTBEHHAS e «Hccnedosamens.
ATTECTAIHSE 06 oxoHuAHMH IIpenooasamens-
ACIHPAHTYPBbI Hccneoosamenn)
|
[ |
YHuBepcaibHbIe O6uenpodeccnoHaIbHbIE SAIIUTA
KOMITeTeHIHH KOMIIETeHIUH JAMCCePTANMH HA JAUILIOM
COHMCKAHUE LN
09.06.01 Hughopmamuka u piuuciumensnas mexHuKa YUY€HOIi cTenenu HayK
KaHIuaaTa HAYK
CHOCOOHOCIb K KDUMUYECKOMY — 671A0eHUEe MEM000102UeH
ananu3y u oyenKe cOGPEMeHHbIX MeOPemUUecKux u /\
HAYYHBIX 00CHUIICCHUIL, IKCHEPUMEHMATLHBIX

2eHepUPOBaAnUI0 HOBBIX UOCIL NPU UCCTe008aNUIL 8 00NACHU
PpeuteHuu uccedo6amensCKux U npogheccuonanvHoll
RPAKMuU4ecKux 3a0ay, 6 Mom odeamensvrocmu (OIIK-1)
yucne ¢ MeicoOuCyUnIUHAPHLIX

oonacmax (YK-1)

KAHIAUJATCKHUE YnocroBepeHue o caave
3K3AMEHDbI KAaHAUIATCKUX IK3aMEeHOB.

CuopaBka 006 00y4eHHH.

10 1 centsops 2013 rona
Puc. 1.1. O0masi xapakTepuCTHKA OCBOCHHUS IPOTPaMMbl aCIIHPAHTYPBbI.
HaHHLIe TpGﬁOBaHI/Iﬂ YCTAaHOBJIEHBI (l)eIlepaJ'I])HbIMI/I
rocyJapCTBEHHbIMH 00pPa30BaTeJbHBIMH CTAHJAAPTAMH BbICIIETO
o0pa3oBaHMsl 110 YPOBHIO MOJATOTOBKH KaJAPOB Bbillled KBAJUPUKAUN
(namee - ®I'OC BO). B coorBerctBum ¢ Hopmamu ®I'OC BO

BBLIINIYCKHUK ACIIUPAHTYPbI JOJ/IKCH ObITh IOATr0TOBJICH K IBYM BHIaM
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npodgeccuoHAIbHOI NeSITeJTbHOCTH: HAY4YHO-HCCJIeI0BATEIbCKASA
AeTeJIbHOCTh B COOTBETCTBYHWOIIE 00JacTM M INpenogaBaTe/bCKas
NeSITeJIbHOCTD M0 00Pa30BaTeJBLHBIM MPOrPAMMaM BbICIIEr0 00Pa30BaAHUS.
OCHOBHBIM PpPe3yJbTATOM OCBOCHHSI NPOrpaMMbl ACHUPAHTYPHI B
coorBercTBUN ¢ PI'OC BO siBasiercst GpopMHupOBaHUe Y BbIIYCKHUKA
Ha0opa  HCCJIe0BATEeJIbCKMX KOMIIETEHUMH B  ONpeJeeHHOH
npodeccuoHaIbLHOM 00J1aCTH, B TOM YHcJIe [5]:

KPUTHYECKHUHA aHAJIHU3 M OLEHKA HAaYYHbIX JOCTH/KEHUH,
pe3yJbTATOB HCCJIEI0OBAHUIA 1 Pa3padoToK,

reHepUMpPOBAHUE HOBbIX HAYYHBIX UJIEH,

CIIOCOOHOCTH NPOECKTUPOBATHL M OCYLIECTBJSATH HAay4YHbIE
UCCIIeI0BAHMA,

BJIa/IeHHE MeTO0JI0THEel 1 KYJbTYPOii HAYYHOT0 HCCJIeI0BaHMS,

CMOCOOHOCTH K pa3padoTKe HOBBIX METOA0B M MX NPUMEHEHHUIO B
CAMOCTOSITEJIbHOM HAYYHO-MCCJIEI0BATEIbCKOM AeATEIbHOCTH.

O0s1acTh HAYYHOTI0 MCCIACAOBAHUA OmpeaesasieT 00bEeKT U mpeaMer
HCCJIeIOBAHMSI, 1eJIb M 33/1a4d HAYYHOI'0 HCCJIeI0BaHHs, BbIOUpaeMble
MeTOJbl HAYYHOI0 HCCIeA0BAHUS. B HEKOTOpPBIX HCC/IEI0BAHUAX B
NPUMEHEHUN TEPMHUHOB «O00BbEKT» H «IPeAMeT HCCJIeT0BAHUI» HET
pa3jiuyuii, Tak KaK CJI0BO «00beKT» MNPOHU30ILIO0 OT JIATHHCKOIO
objectum — mpeamer [6]. B apyrux uHcc/jeI0BAHMSIX CYHMTAETCH, YTO
00bEKTOM HCCJIEJOBAHUA MOKET ObITh TOJBLKO SIBJIEHHMEe W TMpPoLecc,
KOTOPbI «CyIIECTBYET HE3ABMCUMO OT HAIIET0 CO3HAHMS, a MPeAMEeTOM
— Te aCMeKThI, HA KOTOPbIe HANIPABJICHA MMO3HABATEIbHASA J1€ATEJIbHOCTD.
Coaep:kaHue HAY4YHOr0 HCCJIeI0BAHHMS NMPH OCBOEHHH MPOTrPaMMBbI

ACIMUPAHTYPbI, KaK MPAaBUJIO, ONPe/Ie/IAeTCsl MACMOPTOM COOTBETCTBYIOIIEH
HAYYHOH cHeuuaJbHOCTH [7], MO KOTOPOWl acCHMPAHT MOATrOTABJIUBAET
AUCCEPTALMIO HA COMCKAHUE YYEHOH CcTenmeHU KaHauaarta Hayk. B taduaune
1.1 mpeacraBiaeHbl 00JIACTH HAYYHBIX HCCJIEIOBAHUI, COOTBETCTBYIOLIHE

npoduiasim noarorosku no Hanpasjgenuro 09.06.01 Undopmatuka u



BBIYHCJIUTEIbHASA TEXHUKA B YJIbAHOBCKOM rocyrapCrB€HHOM

TEXHUYCCKOM YHUBECPCUTETEC.

Taoauna 1.1
Mudp u O6J1acTh Hccie10BAHUA
HaHMEHOBaHHe
HAY4YHOMH
CIeNHATBHOCTH
[8]
05.13.05 1. Pa3zpaGorka HayYHBIX OCHOB CO3JAHMS M HCCJIEI0BAHUA OOLIHX
DJIeMeHTBI U CBONMCTB M NPUHUMIIOB (P)YHKIMOHMPOBAHMS 3JIEMEHTOB, CXeM H
ycTpoiicTBa ycTpoiicTB BoruncauTea1bHoil Texuuku (BT) u cucrem ynpasJienust.
BbIYHCIUTENbHOI | 2. TeopeTnueckuii aHAIN3 M IKCIEPHMEHTAILHOE HCCIeJOBAHHE
TEeXHUKHU U (pyHKUMOHUPOBaHUS 3JIeMeHTOB M ycTpoiicTB BT u cucrem ynpasiienus
cucTeM B HOPMAJIbHBIX U CIIEHHUAJBbHBIX YCJIOBUAX C HEJIbI0 YJIYYlICHUS
ylpaBJieHUs TEeXHUKO0-IKOHOMHMYECKHUX U IKCILIYATAIMOHHBIX XapaKTePUCTHK.
3. Pa3pa6oTka NPpMHIUIHAILHO HOBBIX METOI0B AHAJIM3A M CHHTE32
3JIeMeHTOB W ycTpoiictB BT M cucrem ynpasjieHHUs ¢ 1eJbIO
yJAy4llleHUs] UX TEXHHYECKUX XapaKTepPUCTHUK.
4. Pa3paGoTka Hay4HbIX MOJAXOJ0B, METOJO0B, AJTOPUTMOB H
NporpamMm, 06ecne4uBaINX HATEKHOCTh, KOHTPOJIb U IMATHOCTUKY
(GyHKUHOHUPOBaHMS 3JIeMeHTOB M YcTpoiicTB BT u cucrem ynpas/ieHust
05.13.12 1. Mertomoa0rusi aBTOMATH3HPOBAHHOIO NIPOEKTHPOBAHMS B TEXHHKE,
Cucremsl BKJIIOYasi MOCTAHOBKY, (hopMaIM3alMI0 M THIHM3AUMIO NMPOEKTHBIX
aBTOMATH3AllUM | POLEAYP U MPOLECCOB MPOEKTUPOBAHHUS, BOPOCHI BLIOOPA METO/I0B 1
NMpoeKTUPOBaHus | cpeacTs s npumenenus B CAIIP.
(mpoMBbIIILIeH- 2. Pa3pa6oTka Hay4YHbIX ocHOB co3nanusi CAIIP u aBToMaTH3anuu
HOCTb) TEXHOJI0THYecKoi moaAroroBku npoussoacrea (ACTIIII).

3. Pa3paGoTka HayuHBIX OCHOB mocTpoenus cpeacrs CAIIP,
pa3padoTKa M nccaei0BaHue Mo/esIeil, ATTOPUTMOB M METOAOB /IS
CHHTe3a U aHAJIM3a MPOEKTHBIX PellleHHil, BKII0Yasi KOHCTPYKTOPCKHE U
TexHoJornyeckue pemenusi B CAIIP u ACTIIIL.

4. Pa3pa6oTka NPUHIUNHAIBLHO HOBBIX METOA0B M CPeICTB
B3aUMO/IelCTBUS NPOEKTHPOBIIMK — cCHCTEMA.

S. Pa3paGoTka Hay4HBIX OCHOB OOy4YeHHs] ABTOMATH3HPOBAHHOMY
NPOEKTHPOBAHUIO.

6. Pa3paGoTka HayYHBIX OCHOB peaJIM3AIMM KH3HEHHOIO NHKJIA
NPOEKTHPOBAHUE — MPOHU3BOJACTBO — JIKCILIYaTAlHUsl, OCTPOEHUSA
HHTETPUPOBAHHBIX CPEICTB YNPaBJICHUS NPOCKTHLIMH Pa00TaMHU H
YHHPHUKANNT NPUKJIATHBIX POTOKO/10B HH(POPMALIMOHHON MOIEPKKH.
7. Pa3pa6oTKa HAyYHBIX OCHOB IIOCTPOEHHS CPEICTB ABTOMATH3AIMH
AOKYMEHTHPOBaHUsl, 6€30yMaKHOT0 JOKYMEHT0000poTAa, MPoLeccoB
PaGoThl JIEKTPOHHBIX APXHBOB TEeXHUYECKOH JOKYMeHTAIWH,
B3aHMO/JEHCTBHS ¢ H3rOTOBHUTEIEM M MOTPeONTeIeM U31eJIHi.

8. Pa3paGoTka HayYHBIX OCHOB IOCTPOEHHS CPEACTB KOMIIBIOTEPHOi
rpaQuKH, METOI0B FeOMeTPUYECKOr0 MOAeTHPOBAHNS MPOEKTHPYEMbIX
00bEKTOB M CHHTE3a BUPTYAJIbHOH peajbHOCTH
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Oxonuyanme T120.1. 1.1

Hudp u ObJacTp nccne0BaHust
HaHMeHOBaHHe
HAY4YHOM
CIenaIbHOCTH

8]

05.13.18 1. PazpaGorka HOBBIX MaTeMATHYECKHX METOHAOB MOJAETHPOBAHMS
MaremaTuyeckoe | 00beKTOB U SIBJICHUI.

MoOJAEC/IMpoOBaHUe, 2. Pa3ButHe KauyecTBEHHBIX H l'lpI/IﬁJ'lI/I)KeHHbIX AHAJIUTHYECCKHUX

YHCJIeHHbIe MEeTO/10B HCC/IeJOBAHUS MaTeMATHYeCKHX MoJieJIeii.
MeTOoAbl 3. PazpaGorka, oOocHOBaHMe H  TecTHpPOBaHHe 3(deKTHBHBIX
KOMILTEKCBI

BLIYMC/IMTEIbHBIX METOAOB ¢  NPHMEHEHHEM COBPEMEHHBIX
nporpamMmm KOMIBIOTEPHBIX TEXHOJIOIHiA.

4. Peanuzauus 3pPeKTUBHBIX YHCIEHHBIX METOMOB U AJTOPUTMOB
B BH/Ie KOMILJIEKCOB MP00/JIeMHO-OPUEHTHPOBAHHBIX POrPAMM sl
NMPOBeIeHUs] BBIYUCINTETbHOI0 IKCIIEPUMEHTA.

5. Kommiekcubie HUCCJICA0BAHUA HAYYHBIX U TEXHUYCCKHUX l'[pOﬁJ'leM C
NMPUMECHCHUEM COBpeMeHHOﬁ TEXHOJOI'UHN MaTeMaTUu4eCKoOro
MOA€CJIUPOBAHUA U BHIMHUC/IUTECIBbHOIO JKCIICEPUMEHTA.

6. PazpaboTka HOBBLIX MAaTEMATHYECKHX METOJ0B H AJTOPHTMOB
NMPOBEPKHM AJeKBATHOCTH MATEMAaTHYECKHUX Mojesieil 00beKTOB Ha
OCHOBE JAaHHBIX HATYPHOI'0 IKCIIEPUMEHTA.

7. Pa3paboTKka HOBBIX MaTeMAaTHYeCKHX METOAOB M AJrOPHUTMOB
HHTEPNpPeTANMHA HATYPHOr0 JKCIEPHMEHTAa Ha OCHOBe ero
MaTeMaTH4eCcKoi MOJeJIu.

8. PaszpaGorka cucreM KOMINBLIOTEPHOT0 M HMHTALHOHHOTO
MO/1eJIMPOBAHUSA

1.2. TpeGoBaHus K IUCCEPTALNM HA COUCKAHUE YYEHOU CTENEeHH
OCHOBHBIE 10JI0KEHH I, PerJIaMEeHTHPYILHEe TPeOOBAHMS K
NPUCYKACHUIO Y4YEHbIX CTemeHeil, wu3jd0:KeHbl B Ilosoxenuun o
NPUCYKIEHUU Y4YeHbIX cTemeHeill (najee - IlosoxkeHue), yrBep:KIeHHOM

IMocranoBiaenuem IpaBureabcTtBa P® ot 24.09.2013 Ne842 [9].

B coorBerctBuuM ¢ aanHbiM IlojiokeHHeM JHccepTamus Ha
COMCKAHHE  Y4YeHOM CTeNeHHn KaHAMAAaTa HAYK  JT0JIKHA
COOTBETCTBOBATH PSANY KpUTEPHEB.

1. losskHa coaepxaTh pelieHHe HAYYHOM 3a/1a4U, KOTOpasi uMeeT
3HAYeHHe Ui Pa3BUTHUHA COOTBETCTBYHWLIeH oTpaciau 3HaHuii. JIubo B

AUCCEPTALMH T0JIZKHbI ObITh U3J10:K€EHbI HOBbIE HAY4YHO 000CHOBaHHbBIE
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TeXHUYeCKHe, TEXHOJIOTHYeCKe NI MHbIe pellleHus1 U pa3padoTKu,
HMeKoIIHe CYyIeCTBEHHOE 3HAYCeHHE ISl PA3BUTHUS CTPAHBI.

2. JlosxkHa OBITH HANKMCAHA AaBTOPOM CaMOCTOSITEJBHO, 00J1a1aTh
BHYTPEHHMM €IUHCTBOM, COAEpPKATb HOBbIE HAay4YHble Ppe3yJabTaTbl M
IMOJIOKCHUS, BbIIBUT'a€MbI€ NJIA Hyﬁﬂl/l‘lHOﬁ 3alllUThI, U CBUACTECIBCTBOBATDH
O JIMYHOM BKJIa/le aBTOPA INCCEPTAUMN B HAYKY.

B amccepramum, umeromeii NMpUKJIATHON XapakTep, JOJIKHBI
NPUBOAUTLCH  CBEJI€HHUSA O  NPAKTHYECKOM  HMCHOJb30BAHMHU
MOJIYYEHHBIX ABTOPOM /MCCEPTALMM HAY4YHBIX pe3yJbTAaTOB, a B
AMCCEPTALMH, UMEIOIIEeH TeOPEeTUYEeCKH XapaKTep, — PeKOMEeHIAIUN
Mo MCHOJb30BAHUIO HAY4YHbIX BbIBOJAOB. IlpemsioxkeHHbIe aBTOPOM
AMCCEPTALMH PelleHUs T0JKHbI ObITh ApryMEHTHPOBAHbI M Oll€HEHbI
10 CPABHEHHUIO C APYTMMH U3BECTHBIMH PellleHUsIMU.

3. OcHOBHBIE HAYYHBIE Pe3YJabTAThI IMCCEPTANUM JOJKHBI OBITH
Ony0JIMKOBAHBI B PelleH3MPYEeMbIX HAYYHbIX U31aHUSX.

KosudecTBo myOgukanmuii, B KOTOPbIX WM3JIaralTC OCHOBHBbIE
Hay4YHbIe Ppe3yJbTaThl JUCCEPTANMH, B PelHEH3UPYEMbIX H3IAHUAX
AO0JIZKHO OBbITH: B 00JIaCTH HCKYCCTBOBEJACHUS M KYJIbTYPOJOIHH,
COLMATBbHO-I)KOHOMUYECKHUX, 00IECTBEHHBIX U TYMAHUTAPHBIX HAYK —
He MeHee 3; B 0CTaJbHbIX 00J1aCTAX — HEe MeHee 2.

K Takum  ny0auMkanussM  NPUPABHUBAIOTCS  MATEHThI  HA
H306peTeHHﬂ, MaTCHTHI (CBI/II[eTeJIl)CTBa) Ha IMOJIE3HYI0O MOI€J/Ib, MATCHTbI
Ha l'[pOMI)IIHJ'leHH])Iﬁ 06[)33611, MNaTEeHThI HA CCJICKIIMOHHBIC JOCTU/KCHUS,
CBH/IETEJILCTBA HA NMPOrpaMMy IJIsl 3JIEKTPOHHBIX BbIYHCIUTEIbHBIX
MallnH, 0a3y /JaHHBIX, TOMOJOIMI0 HHTErpajbHbBIX MHKPOCXEM,
3aperucTPUPOBAHHBIE B YCTAHOBJIEHHOM TOPSIAKeE.

4. B juccepranMuM coHUCKaTe/lb YYEHOW CTenmeHH O00s3aH
CChLIIATHCS HA ABTOPA M (MJIM) MCTOYHUK 3aMMCTBOBAHUS MATEPHAJIOB

WA OTACJIBbHBIX PE3YyJIbTaTOB.
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JAuccepraumio HA COMCKAHUE YUYEHOUN CTENEeHH KAHAMAATA HAYK
NPEACTABJSIOT B BHJAE CHENUAJIBLHO MOATOTOBJEHHON PYKOIMCH,

opopmiieHHoi B coorBeTcTBHHU ¢ TpedoBanusamu 'OCT [10].

1.3. OcHOBHBIE KATErOPpMHU B METOA0JIOTMHM HAYYHBIX UCCJIeI0OBAHUI

Ionamue o memooe u Memooon02uu HAYUHO20 UCCIE006AHUAL.

B nmnepeBoge ¢ rpeuveckoro: «methodos» — «cmocod, myTh
cJieIOBaHMsl, TPUEM OCYIIECTBJIEHUSI TOM WM HHOH [AeSITEJbHOCTH),
«logos» — «CJIOBO, CMBICH, CyxaeHUe, ydeHue». CienoBaTejibHO, B
OYKBaJIbHOM CMBbICJIE METOHOJIOTUS — 3TO YUeHHe 00 OCHOBHBIX MeTO/1ax
Kakoi-im0o Hayku. B camom 000011eHHOM BHAE METOI0JIOTHSl €CTh
COBOKYITHOCTH O0LIUX MHPOBO33PEHYECKHUX MOJI0KEHUN ¥ MPUHLHUIIOB,
KOTOpbIe O0yCJAaBJIUBAKT MNO3UIMI0 HCCJAEeI0BaATe]s WJIH TPYNIbI
HccJieioBaresiel W SBJIAKTCA 000CHOBAHUEM JUISl TNOCTPOCHUA U
OPraHu3aluy M03HABATEJbHOI 1eATEJbHOCTH B HAYYHbIX UCCJIeOBAHUSIX.
MeTtomosiorusi mpeacTaBiAsieT €000 y4yeHHMEe O TO3HABATEJIbHBIX
npoueaypax M pe3yjabrarax JaHHbIX NPOUEAYP, YYEHHE O CTPYKTYpe U
JIOTUYECKOH OPraHU3alMU HAYYHOI'0 MCCJIeI0OBAHUS.

Heo0xoqumo pa3iuyath MeTod M MeTOAUKY. MeToa — 3TO MOAX0a K
H3y4yaeMoMy MaTepuajdy, ero CHCTeMATH3alusi W TeopeTHYecKoe
ocMbICiieHHe (Teopusi), OOYCJIOBJIEHHbINI OCOOEHHOCTAMHM O0bEKTa U
npeaMera  ucciaegoBanusi. Meroauka ke B 0OoJbIIEHd  CTeNEHU
OPUEHTHPOBAHA HA COBOKYIMHOCTH NMPHUEMOB HAOII0IeHNsI, IKCITIEPUMEHTA U
ONUCAHNS, NPeACTaBJIAET c000i HEKOTOPbIH CBOJ NMPABWJI HJIH AJTOPUTM
KAKHUX-IM00 AeiCTBUI NPU U3YyYeHUH KAKOT0-1100 SIBJICHUS.

MeToa010THsI IPAKTUYECKH JIIO0O0T0 HAYYHOI0 UCCJICI0BAHNI B

cBOeii 0CHOBe uMeeT BceoOuue puitocopckue NpuHIUNbI (Tadsa. 1.2).
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Taoauua 1.2

HpuHuun Conep:xkanue

IpuHuun Ilo3Bossier mcciieqoBaTe/l0, MPUCTYNAasi K M3YYeHHUIO, ObITh
M03HABAEMOCTH MHPA | YBEPEHHbIM, YTO JAHHbIN HCCJIeAyeMbli (DEHOMEH M03HABaeM, a
HEIO3HABaeMbIX IIPOLECCOB He CYIEeCTBYeT

Mpunoun pazsutusa | JInajiekTudyeckuii moaxox B MCCJIEJIOBAHUM SIBJIEHUI O3HA4YaeT
paccMOTPEeHHsI HX KaK Pa3BHBAIOIIMXCSI B IPOCTPAHCTBE H BpeMeHH

IpuHnun Bo3moxkHOCTE  ynpaBJieHUs npoueccamMmm M sIBJCHHSMHU,

NPaKTHYECKOMI CIIOCOOHOCTD IeJIeHANIPABJICHHO BO3/1eiICTBOBATh HA HUX. Bee, 4To

OCYLIECTBUMOCTH TeopeTHYEeCKU BO3MOKHO U He 3aIPeleH0 3AaKOHAMU NPUPOALI U
0011eCcTBa, TO NPAKTHYECKH OCYIECTBHMO

IpuHuun IIpu3HaHue, 4TO 32 KaKIBIM CJ1eICTBHEM CKPBIBAETCH CBOS NPHYMHA

ACTEPMUHU3MA N YTO BCE€ MPOUECCHI B MUPE TaAK WJIM HHAYE CBA3AHbI MEKTY co0oii

[punuun npocrothl| «bpurBa Oxkamay (XIV B.): «He ymMHo:kaii cynmHocTeil cBepx
(MpMHIMI  «IKOHOMHUH| He00XOAMMOTI'0», TO €CTh CTPEeMJICHHE HCKATh B OTHOLIEHHH BCAKOI0
MBILJICHHUSD) (paxTa Haubo1ee MpocToe 00bAICHEHNE U3 BCEX CYLEeCTBYIOIIHUX
BAPUAHTOB

MeTox HAYYHOI0 MCCJIEAOBAHUS BCErla OTJUYAET CTPOroCTh,
OTHO3HAYHOCTh, J(PPeKTUBHOCTH, MNPOCTOTAa (IKOHOMHOCTH) WU
IBPUCTHYHOCTH, TO €CTh CIHOCOOHOCTH NMPHHOCHUTH HOBBbIE HAY4YHbIE
pe3yibTaTbl. HeHayuHble MeTOAbI, HAIPOTUB, UMEKOT B CBOEii OCHOBE
OTCHLJIKY K aBTOPUTETAM MJIM BEPy B AaBTOPUTETHI (PeJUTHO3HOE WU
MHUCTHYECKOE 3HAHHUE), HEKOe «HIe0JOTHYecK0e» WIH Ke 00bIJIeHHOoe
3HAHHE.

Memoowvt Hayuno2o ucciedo8anus 8 COBPEMEHHOU HaAYKe.

Hesecoobpa3Ho pa3aejiuTh MeTOAbl HAYYHOI0 MCCJIE0BAHUS HA
HECKOJbKO rpymnm [11]:

1. BceoOmue MeToAbl (IPUMEHSAKTCH HE TOJbKO B HAYYHBIX
HCCJIEeI0BAHUSIX, HO M B JPYrHX OTpPacJsiX 4YeJOBe4YecKoil

aesATeJbHOCTH) (TadJ. 1.3).
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Taoauua 1.3

Meton Conep:kanue IIpumep
AHanu3 MpblIc/1eHHOe /I peajibHOe CTATUCTUYECKHMI AHAJIN3 HAYYHbBIX
pa3jiokeHune 00beKTa nyOoJMKALM;
HCCJIeIOBAHMSA HA COCTABHbIE | AHAJIM3 KOHTEHTA COUMAJIbHBIX CeTeil;
4acTu
Cunre3 CoenuHeHue oTAeJbHBIX CHHTE3 CTPYKTYPbI HH(POPMAIUOHHOM
yacTell 00beKTa CHCTEMbI;
HCCJIEIOBAHNS B ¢[IUHOE CHHTE3 KOMIIO3UIIMOHHBIX
neJjoe MATEpPUAJIOB;
AbcTtparupoBanune | MbIcjIeHHOEe OTBJIEYeHHE OT KJIACC KAK PA3HOBUJIHOCTD
Psiia CBOMCTB M OTHOLIEHHUH | A0CTPAKTHOI0 THIIA IAHHBIX B 00bEKTHO-
00beKTa HcC/IeJ0BAHHUS, OPMEHTHPOBAHHOM NMPOrPAMMHUPOBAHMH,
KOTOpbIEe SIBJISITCS KJIACChI 00bEKTOB ABJISIIOTCH
HecylleCTBeHHbIMH B PaMKaX | «IIA0JI0HAMU», ONpe/le/siI0 MU
JAHHOI0 MCCJICJOBAHNUs, ¢ | HA0OPBI CBOMCTB, METOAOB U COOBITHIA,
OIHOBpPEeMEHHbIM 10 KOTOPBIM CO3/1A10TCS 00BbEKThI;
BblIeJICHHEM CyIIeCTBEHHbIX
CBOIICTB, HHTEPeCYIIHNX
HCCIe0BaTe sl B JAHHbIN
MOMEHT
O06001menue CymMa HedeTHBIX MPOCTHIX Teopusi UHGOPMAIIUH, TEOPUS
4yucesl eCTh BCEr/la YeTHOEe | AaBTOMATOB, TEOPHS AJATOPUTMOB, TEOPHS
4K CJI0 rpa¢oB, Teopusi MHOKECTB, TeOPHs
yHces U TEOPUS UTP — ITO
TeopeTHYeCKHe 3JIeMEHThI 0a3uca
KOMIIBIOTEPHBIX HAYK;
PaANOBOJIHBI, TEIJIOBOE U3JIyYeHHE,
BH/IMMBIi CBET, YIbTPa(HO01eTOBOE U
PEHTIeHOBCKOE U3JIyUYeHue — 3TO
3JIEKTPOMATHUTHbIE BOJIHBI;
Nupykuus MpblIcjieHHOe ABHKEeHHe J. 1. MeHnaeJieeB, MCIIOJIb3YS
NMO3HAHUA OT (GaKTOB U YacTHbIC (PAKTHI 0 XUMHYECKHX
OT/IeJIbHBIX CIy4aeB K 3JIeMeHTax, chopMyJIHPOBAJI
o01emMy NoJIo’KeHHU1o, OT NepPUOANYEeCKHIl 3aKO0H;
YaCTHOIO K 001memy Ha0J110/1asl HEKOTOPbIe YUCJIA U UX
KOMOMHALIMH, MbI CTAJIKHUBAEMCS €
(akToM, 4TO CyMMa HeUeTHBIX MPOCTHIX
YyHCcesl eCTh BCerjia YeTHOe YHCJI0;
Hexykuus Mpbic/ieHHOe ABUKEeHUe 3aKOHOMEPHOCTD: Bce 00beKThI B 3TOM

MO3HAHHUA OT 00IIUX
YTBEP:KIeHHH K 0TAeJIbHbIM
fAIBJIEHUSIM, BbIBeJeHHE
YaCTHOTO M3 00IIEro;
TEePMHUH AeAyKIHA» B
nepesoje ¢ JaTUHHCKOIO
03HA4YaeT BLIBOJI

MaccHBe TOYeYHbIe, CHTYalus: ITH
00BbeKTBI — U3 ITOT0 MACCUBA; pPe3yJIbTaT:
3TH 00bEKThI TOYEYHbIE;

AHTUYHBIN cuJuIoru3M: Bee siroamn
cmepTHbI. Kaii — yesnoBek.
CaenoBaresbHo, Kaii cmepren;
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Oxonuyanue ta6.1.1.3

Meton Conep:kanue IIpumep
AHaJjiorust ITosryuenne 3Hanue 00 JJIEKTPUYECKHI TOK — MOTOK BOJbI;
OJHMX MpeaMeTax WIH aHaJIOr 00LIKHOBEHHOI'0 BHpYca B
SIBJICHHSIX HA OCHOBAHMH HX | IAMATH KOMIbIOTEPa SIBJIsIeTCSA
CXO/ICTBA C IPYTMMH; KOMIIbIOTePHBI BUPYC -
paccy:kaeHue, B KOTOPOM U3 | BUPYC HH()OPMAIMOHHBbII, He UMeKIIHii
CXO/ICTBA M3y4YaeMbIX (puznueckoro tena;
00bEeKTOB B HEKOTOPBIX JIMCT NMpeodpa3yeT CBETOBYIO IHEPIHI0
NPU3HAKAX JeaeTcsl COJIHEYHOTI'0 JIy4a B JHEPruio
3aKJII04YeHne 00 MX CXOCTBe | XHMMYECKUX PeaKIuil, a TaAKxKe B
U B IPYTHX NPU3HAKAX 3JIeKTPUYECKYI0 JHEPrUI0
BHYTPHKJIETOYHBIX NMPOIECCOB, AHAJIOTHS
- ¢oTo3/1eMeHT npeodpa3yeT CBETOBYIO
JHEPIUI0 B )JIEKTPUYECKYI0
MogaeanpoBanue | IlosnyueHue 3Hanuii 00 B 3ABUCHMOCTH OT CPeACTB
o0beKTe uccjeJ0BAHUA NOCTPOCHMS: HATYPHbIE MOJeJIN (MaKeT
yepe3 BocnpoussBeaeHue ero | CotHeuHOI cucTeMbl) H A0CTPAKTHBIE
XapaKTepPUCTHK Ha ero (3HaKoBbIe) Moe/ U (MaTeMaTHYeCKue
3aMeHUTeJ e — MOJeTH MO/1eJIU SIBJIEHUSI U KOMIIbIOTEPHbIE
(MBICJICHHO NpecTaB/IsAEMbIil | MOJEJIN);
WM MaTepHAJIbLHO B 32BHCHMOCTH OT 00/1aCTH
CYLIeCTBYIOIIMI aHAJIOT NpUMeHeHHus1: yueOHble (TpeHaxKephbl,
00beKTa) o0yyarolue NporpaMmbl), ONbITHbIE
(Moaenu kopadJisi, MALIMHBI), HAYYHO-
TeXHHuYeckHe (MpUudop, MMUTHPYIOLIHIA
pa3psi/i MOJIHMH), MTPOBBIE (J1eJI0BbIE,
BOEHHbIE, CIIOPTUBHbIE UTPHI),
HMHUTALMOHHBbIE (MCIILITAHHE HOBOTO
JIEKAPCTBA HA MbIIIAX)
Kaaccuduxkanusa | Pacnpenenenune tex min HOMEHKJIATYPa HAYy4YHBIX

HHBIX 00bEKTOB 110 KJaccaM
(oTmesam, paspsizam) B
3aBHCHMOCTH OT UX 00LIHX
NPU3HAKOB

creuraJbHOCTEN, 0 KOTOPHIM
NMPUCYAAAIOTCHA YYeHbIe CTENeHH;
KJIaccuUKANMSA KOMIILIOTEPHBIX HAYK
(computer science): computer
engineering u software engineering

2. OﬁmeHaquMe METOAbI (I/ICIIOJIL3YIOTCSI BO BCEX pasaecjaax u

00J1aCTAX HAYKH), KOTOPbIe MOKHO Pa3/ieJIuTh HA JiBe TPYIIbI.

3M1mpnqec1me METOAbI:

HAOJIOIeHNe —

METOa

HCCJIeI0OBAHMS,

OCHOBAHHBIM HAa

HEMOCPEeICTBEHHOM M IeJICHANPABJIEHHOM BOCIPHUSITHH CBOHCTB 00beKTa

HCCJICJOBaAHUS IIPHA IMTOMOIIA OPraHoOB 1YBCTB (OIHyHIeHI/IH, BOCIIPUSATHSA,
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NpeacTaBjieHNs), HA0JI0JeHHe KAK HAaYYHbIH MeTO] OT/JIHYaeT, Kak
NpaBuJI0, NPUMEHEHNE CNEeNUATBHbIX TEXHUYECKHX CPeICTB, BAaKHBIM
NpueMoM HAOJII0IeHUs] SIBJISIETCS HMHTEPNpPeTAllusi €ro pe3yJbTaToOB
(pacmiudpoBka MOKA3aHU U npuoopoBs, KPUBOI Ha
3JIEKTPOKapaAuOrpaMMe HM TOMY MO0J00HOE), OOBIYHO HaOJIIOeHUE
BKJIIOYAETCS B Ka4eCTBe COCTABHOM YaCTH B MPOLEAYPY IKCIIEPUMEHTA;

onucaHue — (QuUKcCAuMs NMPU3HAKOB 00bEKTA MCCJIET0BAHUMA,
KOTOpPbIe YCTAHABJIMBAKTCH, HANpuMep, NMyTeM HAOJMIOJAeHUS] WJIN
U3MEpPEeHUs;

U3MepeHue — onpeae/ieHue YUCJICHHOI0 3HAYCHUS HEKOTOPOu
BECJIMYUHBI IyTEeM CPABHEHUS €€ ¢ ITAJIOHOM, eJUHULICH U3MEepPeHMS;

IKCHEPUMEHT —  MeTOJ  HCCIeJ0BaHMA O00beKTa B
KOHTPOJIMPYEMbIX M  YHPaBJsieMbIX YCJIOBHSIX, MCKYCCTBEHHOE
BOCIIPOU3BEACHHE HUCCJIEAYEMOro sIBJICHUSA MJIU MPOoUecca B 3aJaHHbIX
YCJOBUAX; BCAKHMUA HAYYHBIA IKCHECPUMEHT HANPABJISETCH KAKOH-TO
THNOTE30M, Hjaeei.

Teopernyeckue MeTOAbI:

AKCHOMATHYECKHN METOJ — MeTOJ HCCJIeI0BAHHA H CIOCO0
NMOCTPOCHUSI HAYYHBIX TEOPHil, OCHOBY KOTOPOr0 COCTABJIsIET HeEKOe
MHO’KECTBO YTBepPKJAeHHH (AKCMOMBI WJM TMOCTYJAaThl), KOTOpoOe
npuHUMaetcs: 0e3 10Ka3aTeJlbCTB, U U3 KOTOPOIr0 BHIBOJUTCH 0CTAJIbLHOE
3HaHMe (J0Ka3yeMble NOJOKEHHSI WJIM TeopeMbl) MO ONpede/ieHHbIM
JIOTUYeCKUM MpaBujiaM (HanpuMmep, reoMeTpusi IBKJIN/IA);

uaeanm3anus — 0c00asi PasHOBHIHOCTH a0dCTparupoBaHMs,
KOTOpasi TMpeaAcTaBjsieT co00i mepexod K KOHCTPYHMPOBAHHMIO He
CYyHIeCTBYIOIIMX B peajibHOM MUPe 00beKTOB, HO NPHU ITOM JJIsl KOTOPbIX
ecTh NMPooOpPa3bl B peaibHOM MHpe (Hanpumep, B (pU3HUKe — HaealbHbIN
ras, a B 3koHomuke — Homo economicus, Wjin IJKOHOMUYECKHUI YeT10BeK);

popmanmzanusi — nmepeBoa 3HaAHHS 00 00beKTe HCCJIE0BAHMUS B

3HAKOBO-CMMBOJINYECKYI0 (hopMy ¢ MOMOUIBIO SI3bIKOB, MPeIHA3HAYEHHBIX
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JAJIsi TOYHOTO M CTPOrOro BbIPA’KeHUsl 3HAHUA (A3BIK MaTeMATHKH,
JIOTMKHW, XUMHH U TaK JaJjee);
CHCTEMHBI METO/I — METO/ MCCJIeJOBAHUA 00bEKTA KaK CHCTEMbl,
TO €CTh OIpPeEIeJEeHHON COBOKYNHOCTH MAaTEPHAJBHBIX JJIEMEHTOB WJIH
HICAJbHBIX MNPEACTABJICHUN, CBA3C MeKAY ee KOMIIOHEHTAMH, CBs3el
MexK/Ay BHYTPEHHEeH cpeloi CUCTeMbl U BHELIHEH CpeIoH;
TUINOTETHUKO-AeAYKTUBHBIN METO/.

K MeTomaMm TeopeTnyeckoro ypoBHSI TaK:Ke MOKHO OTHECTH
MeTOAbl al0cTparupoBaHusi, o0000IIEHUS, MeTOAbI CHCTEMHOIO
aHaJIM3a, MOJAEJIMPOBaHKe.

3. KoHKpeTHO-Hay4YHbIe (YACTHbIE WU CHIeHUATbHbIE) METO/IbI
(MPUMEHSAOTCH B OTAEJbHBIX pa3/iesiax WIn OTPACJIAX HAYKH).

Ypoenu nayunozo uccneoosanus.

C mo3uuuu TeOprH MO3HAHUS MOKHO BbIIEJIUTH IBA YPOBHS
HAYYHOI'0 HCCJIEA0BAHMS: TeOpeTHYeCKoe U dIMnupudeckoe [12].

i TeopeTMYecKOro YpOBHS HCCJIe0OBAHUS XapPaKTEePHO
NpUMEeHEeHHEe NMPEeUMYIIECTBEHHO JOIMYeCKMX MeToA0B mo3HaHusi. Ha
JAHHOM YPOBHe HccjieqyeMble (paKThl U 00bEKTbI AHAJIM3MPYIOTCH U
0000maTc ISl MOCTHKEHUSI MX  CYIIHOCTH, BbISIBJICHHS
BHYTPEHHUX CBsI3eil M 3aKOHOB Pa3BUTHS.

Teopernuecknii ypoBeHb HAYYHOI0 MCCJICJOBAHUS CBS3aH C
TAKMMH KAaTeropusiMu, Kak nmpoodJjieMa, runore3a u TeOpHsi.

IIpobiema — 3TO0 TeoperHM4yeckasi WJIM NPAKTHYECKas 3agava,
pelieHUe KOTOPOil HEU3BECTHO WJIHM HM3BECTHO HEe MOJHOCTHIO, JITO
«CJIOKHOOPraHM30BaHHAA  CHCTEMa  HMCCIeJ0BATEeJbCKHX  3aj1a4
NPUHIUNIHAILHOTO Xapakrepa, N ENEIT 11070 CyLLeCTBEHHOM
HeoIlpeaeJeHHOCThIo» [13].

I'mmoreza — 3710 NpeanojgokeHue B o0J1acTH HAY4YHOTI'0

HCCJICI0BaAaHUA, KOTOPOE TpeﬁyeT NMPOBEPKU U JOKaA3bIBaAHUA, ITO
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AONYyLIeHNEe, HCTUHHOE 3HAYeHUe KOTOPOro HeompeaeaenHo. Hayuynas
TUIO0TE3a J0J5KHA YAOBJIETBOPATH ONpeAe/ieHHbIM TpedoBanusam [14]:

A0JIKHA (POPMYJIMPOBATHCH MO OTHOIICHUIO K ONpeaeJeHHOU
npeAMeTHOH 00JacTH, eil cijeayerT ObITh O0BSICHEHHMEM HEKOTOPBIX
HAJIMYECTBYWOIINX SIBJIEHHMH W IMPOLECCOB, KOTOPbIM OHAa [I0JIKHA
COOTBETCTBOBATD;

«I0JI7KHA TMpeaaratb OTBET HAa MPoOJieMy, H3HAYAJIBHO ee
nopoausiy» [15];

AO0JIKHA OBbITH ONTHMAJIBbHO CGOPMYJHPOBAHA Ha S3bIKE
OIPe/eICHHON HAYKH;

el ciaeayer ObITH JOTMYECKH KOPPEKTHOM, YTO o0ecrneuynBaeT
ee IOCTYIIHOCTh K BOCHIPHUSTHIO M IPUMEHECHHUIO IPYTMMHU Y4€HbIMM;

el Heo0XOAMMO HA  HEKOTOPOM  OTpPe3Ke BpeMeHH
CyIIECTBOBAHUS HAYKH ObITH TPUTOJHOH I OO0BSICHEHHS
omnpeaeIeHHBIX KJIACCOB SIBJEHUH U COOBITHI;

OHA J0/UKHA OBbITh O0OCHOBAHHOM, TO €CTh IOJIOKEHMS,
COCTABJMIIINE CYThb THIOTEe3bl, BBUIBHUHYTHI He CJYy4YallHO, a
BBITCKAKOT W3 aHAJW3a M CHHTE3a [aHHbIX HAYKH, Ppe3yJbTaToOM
000CHOBAHHOCTH THIOTE3bl BBICTYNAET €€ HEeNPOTHBOPEYUBOCTH M
UH(OPMATHBHAS HANIPABJICHHOCTD;

JAOJIZKHA ObITH AOCTYITHOM npoBepkKe (kpuTepUU
NPUHIMNHAAIBHOA NMPOBEPSAEMOCTH, COBMECTHMOCTH € (PaKTHYECKUM
MaTepHUAaJIOM M ¢ YTBePAUBIIMMUCH TEOPETUYECCKUMH MOJI0KCHUAMUI 1
NPUHIUNHAIBHON MPUI0KUMOCTH);

rumore3a noJI’kHa CTUMYJIUPOBATH na.m;neizimee H3YYCHUEC TOM
NnpeaMeTHOI 00J1acTH, 1JIs1 00bsICHEHHsI KOTOPOii OHA co31aBajiach (MHOTHE
runoresbl BblAawIIMXCHa Gpu3nKoB XX Beka, HanpuMmep, runoresa Mapuu
Kropu-Cki1010BCKOMH 0 pagHoaKTUBHOCTH ypaHa, runore3a Makca Ilnanka

O /JMCKPEeTHOM XapakTepe TIPoOIECCOB M3JIYYEHUS U TOIJIOIIEeHHSsI

HaIpaBJsJIH JPYIUX HccJIeaoBarTesiel He TOJbKO Ha H3Yy4YCHUC CBOMCTB
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aTOMOB BellleCTBA, HO U HA BbIPA0OTKY HOBBIX CPeJACTB U METOA0B HX
MO3HAHMS);
rumnoTe3e Heo0X0AUMO ObITH OTKPBITOW JJIsl Pa3BUTHSA C LEJbIO
npeodpa3oBaHKs B TEOPUIO UJIM ONIPOBEPKECHUA U IJIMMUHALMHU U3 HAYKH.
Teopusi — 370 KOHUeENTyaJbHasi CUCTEMA 3HAHHMH, 3TO «Haubosee
OpraHu3oBaHHasi (opMa HAYYHOI0 3HAHUA, JAKOMIAA IEJOCTHOE
NMpeACTABJIEHHE O 3aKOHOMEPHOCTSX M  CYHIECTBEHHBIX CBSI3SIX
ompeaeJieHHOM o0JiacTu aedcTBUTeabHOCTH» [16]. IloHsiTHE «Teopum»
accoluupyercsi ¢ UMEHeM Co3/aTeJisi, MPUMEPAMH TEOPUM SABJIAIOTCS
KiIaccuueckas Mexanuka Herotona, jekrpomarautHas teopus k. K.
MakcBesia [17]. CTpyKTypy Teopuu o0pa3yloT onpeaejaeHusi, NOHATHS,
3aKOHbI, HAYYHbIE MOJ0KEHUSI U YYeHUSsI, M IPYrue 3JIeMeHThI.
B cTpykType Teopun MOKHO BbIACJIUTH CAeayIomue 3jeMeHTsl [18]:
HUCXO/IHbIE OCHOBAHNS — (P)YHAAMEHTAJbHbIE MOHSTHS, TPUHIUTIBI
(pyxoBoasiue WAeH, KOTOPbIEe COCTABJIAIOT MCXOJAHbIE IOJIOKEHUs),
3aKO0OHbI (Oﬁ'beKTI/IBHI)Ie, CYmECTBEHHBIC, BHYTPECHHUE, HCOﬁXOI{I/IMbIe n
YCTOWYHBBIE CBSI3M MEXKIY SIBJIEHUSIMH, MPOIECCAMH), YPABHEHUs,
AKCHOMBI (MCXOIHbIE MOJI0KEHH s, KOTOPbIEe SIBJISAIOTCH HEJ0KA3bIBAEMbIMH
N U3 KOTOPBIX M0 YCTAHOBJICEHHBIM NPAaBUJIAM BBIBOAATCH JApyrue
TOJIOKEHMNS );

HIeaIN3HPOBAHHBbIC 00bEKTHI — A0CTPAKTHBIE MOJIEJIH
CYLIECTBEHHBIX CBOWICTB U CBA3EH U3Yy4YaeMbIX IPEAMETOB;

JIOTMKA TEOPUHU — COBOKYIHOCTH OIpPeIeJICHHBbIX MNPaBUJI H
CIoco00B 10KA3aTEJILCTBA, HAIlEJICHHBIX HA NMPOSICHEHUE CTPYKTYPbI U
U3MEHEHUS 3HAHUA;

(puocockue yCTAHOBKHU U IIEHHOCTHBIE PAKTOPbI;

COBOKYITHOCTDb 3aKOHOB 1 yTBep)KI[eHI/Ii/'I, BbBIBCACHHBIX B KAYECTBC

CJIeJCTBUM M3 JTaAHHOM TCOPHUH B COOTBETCTBUH ¢ KOHKPETHBIMHA

NpUHIHUIIAMHA.
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OMIUPUYECKHI YPOBEHb MCCJEIOBAHHMS XapPaKTepu3yercsH
npeodJialaHueM YYBCTBEHHOI0 TIO3HAHHMS, TO €CTh H3Y4YeHHUA
BHEILIHEr0 MHPA IOCPEACTBOM OPraHoB 4YyBCTB. /[aHHBII ypOBeHb
HAYYHOI'0 MCCJIeI0BAHMS, KAK MPABUJIO, CBA3AH ¢ NPAKTUYECKOH WIH
ONBITHO-IKCIIEPUMEHTAJIBHOM AEATEJIbHOCTHI0 UCCIIeI0BATEJIA.

CTpyKTYpY 3MIHMPHYECKOI0 YPOBHS MCCJICAOBAHUS COCTABJISIIOT
(axkThl, SMNUpPHYECKHE 00001IeHUsI M 3aKOHBbI (3aBUCUMOCTH). DaKT — 3TO
co0bITHE, pe3yJabTaT, HeEYTO peajbHO¢ B  INPOTHBOIOJOKHOCTH
BbIMBIILJICHHOMY; KOHKPeTHOe, eIUHUYHOE B OTJIMYHEe 0T Aa0CTPAKTHOIO U
o0mero; kak ¢gopMa SMIMPUYECKOr0 3HAHUA (PAKT NPOTHBONOCTABJISICTCS
Teopur MM rumorese [16]. Oagum U Te ke (PaKkTbl MOryT OBITH YCICHIHO
00BbSICHEHbI HECKOJbKMMHM TEOPUSIMH, KOTOpPbIe 3aBHCAT OT (aKToB.
IlonsaiTe «Hay4yHblii (aKT» 3HAYMTEJHbHO WIMPEe W MHOTrOIPaHHee, 4YeM
nousatTue «@pakr» [19], npumeHsiemoe B 00blAeHHOW :Ku3HM. Hay4dHble
(akTbl XapakTepu3ylTCsi 0COObIMHM CBOMCTBAMH — HOBHM3HOM, KOTOpasi
TOBOPUT O NMPHHIUIHAJIBLHO HOBOM, HEe M3BECTHOM /10 CHX IOpP IpeamMere,
SIBJICHHM WJIH T1pouecce, a TakKKe O0bEeKTMBHOCTHIO, TOYHOCTHI0 U
nocropepHocTbio. HoBu3Ha HayyHoOro ¢gaxkra He 00s3aTeIbHO O3HAYAET
HAY4YHOE OTKPbITHE, HO 3TO HOBOE 3HAHME O TOM, Yero Mbl J0 CHX NOp He
3Haqu. CucreMa  ompelesieHHbIX  Hay4YHbIX  (aKTOB  IO3BOJISAET
HCCJICA0BATEI0 NepeiiTH K IMIMpPUUYEcKOMY 0000menuio. Peryasipuocrs B
HA0/1I01aeMBbIX SIBJCHUAAX M YCTOMYMBOCTHL B OTHOLICHHSIX MEKAY HHUMH
€CTh IMIIUPUYECKHE 3aKOHbI, KOTOPble HA JAHHOM YPOBHE HMCCJIeJ0BAHUS
ele He SABJISIIOTCH TeOPeTHYECKUM 3HAHUEM.

Tepmunonozua HayuHo20 UCCIE006AHUA.

Kaxablii TepMUH HMMeeT ONpeae/JIeHHbIH CMbICI B 33JaHHOM
KOHTEKCTe, 0€3 TOYHOr0 onpeae/ieHus1 0a3bl TEPMUHOB MCCJIEA0BAHUSA
HeU30e:KHbI PA3HOYTEHNS1, HEIOMMOHUMAHHUE, JIOKHbIE BHIBO/bI.

IIpu BBINOJIHEHNH HAYYHOIO0 MCCJIEAO0BAHMS, Pe3yJbTaThbl KOTOPOIO

6yZ[yT OTPaA’KE€HbI B TEKCTE JUCCEPTALINHA, Hay‘lHOﬁ CTaTb1 UJIX HAYYHOI'0
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AOKJIAAA, PEKOMEHAYeTCs NIPUMEHATh eIUHYI0 TepMHUHOI0r1I0. Takoi
MOJAXO0/1 IPH BBLINOJHEHHH HAYYHOI'0 MCCIECI0BAHUSA:

- (opmupyer HaAyYHBIH XapaKTep MCCIEJ0BAHUA U HAYYHBIN
CTWJIb U3JI0KeHHS Pe3y1bTaToB,

- I03BOJISIeT BHICTPOUTH JIOTMKY UCCJIeI0BAHUSA U
CHCTEMATHU3UPOBATH MCIO0Jb3yeMblIil KAaTerOpUAJBbHBIN annapar,

- CBHAETEJbCTBYET O IOHUMAHUHM AaBTOPOM COAEPKATEIbHBIX
pa3juyuii B TEPMUHAX,

- IIOMOraer aBTOPY A0KA3aTeJbHO OTCTABUTH COOCTBEHHYIO
MO3HIUIO.

TepmuH ecTh €JI0BO HJIHM CJI0BOCOYETAHHE, KOTOpPOEe INPH3BAHO
0003HAYUTH 00BEKT, NpeAMeT, ABJCHUE U MOHATHE 0 HUX B Ipeaesax
HeKoil o0JiacTu ucciaenoBanusi (mo3Hanus). COBOKYNHOCTh TEPMHUHOB,
KOTOpbIe MHCIHOJb3YIOTCA B OIpedeJIeHHOM HayKe, COCTABJIAIT ee
NOHATHHHBIN annapar. OCHOBY TEPMHMHOJIOTHMH HAYYHOI'0 HCCJICI0BAHUA

COCTABJISAIOT ONpe/eeHUs U MOHATHA (puc. 1.2).

NOHATWE \ .fSJ

BLICLUMIA YPOBEHb 06061LEHWMA, 3TO MEICAEHHBIA 0bpa3 1
{bopMa MbICAM) NPeAMETOR N ABNHWIA B X Haubonee o6 uyx w!
/

Cylle CTEeHHbIX MPU3HaKax @
- -
’ IR AR S S A S o~ 5
! ONPEAENEHWE 1
‘\ (AedUHULMA — NPOBeAeHe rpaHuL, orpaHnueHune; /7
e e =

P

Puc. 1.2. TepMI/IHOJIOFI/Iﬂ HAYYHOI'0O HCCJIEI0BaAaHUA
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PackpbITh conepkaHue HAYYHOTO MOHSATHSI MOKHO Yepe3 TaKue
NMpUeMBbI, KaK:

= OIMMCAHUE — MEPECUYUCJTICHUEC BHCIHIHUX YEPT NMpeaMeTa Wi sABJICHUS,
BRKIIOYAKOIMUX KAK CYIIECTBEHHBIC, TAK U HECYIIECTBCHHBIC ITPU3HAKH,
MO3BOJISIIONIHE OTJIMYUTH €ro OT APYIuXx;

- XapaKTEePUCTUKY — MepevYrceHue JUIIb HandoJiee BasKHbIX B
TOM MJIM UHOM OTHOIIIEHUY MPU3HAKOB MpeaAMeTa WU SIBJIEHUS ;

- CPaBHeHHeE — YKa3aHHe HA CXOJCTBO MpPeIMEeTOB, YTO MO3BOJISIET
Jiydllie MOHATH WJIH MO-HOBOMY OCBETUTDH MX YePThl H CBOICTBA.

Ba:KHBIM 3JIeMEHTOM MO3HAHHUSI B HAYYHOM HCCJIeJOBAHUHU SIBJISIETCSI
KJaccu(puKanus — rPyNNnUpPoBKa 00beKTOB HCCJIEI0BAHNUSI B COOTBETCTBUH
C ux o0mumu npusHakamu. Kinaccupukanus, Kak M oleHKa SIBJCHUS
WIM T[pouecca B HAYYHOM MCCJICI0OBAHUU, CTPOUTCH HA OCHOBE
ompeieJICHHOT0 KpuTepusi (BbLAeJsieMblil HMccJieloBaTe/ieM TNMPU3HAK

KAaK CPeICTBO VISl IOCTPOEHMS COOTBETCTBYIOIIET0 CYKIEHMS ).
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2.3AKOHBbI PAZBUTUA TEXHUYECKUX CUCTEM

2.1. CucreMHBIHA MOAXO0/T

JlJisi BBISIBJICHUS BO3MOKHOCTH PA3BUTHS TEXHUYECKON CHCTEMbI
HEe00X0IMMO HCMOJIb30BATH CHCTEMHBIH MOAXO0[, KOTOPbIH AKTHBHO
npumensiercss B TPU3. Ilox cucremoil moHUMAaeTcss COBOKYNHOCTb
B3aHMOCBSI3AHHBIX JJIEMEHTOB, 00/1aJaK0IIAs CBOMCTBAMH, He
CBOASAIIMMUCH K  CBOMCTBAM  OTHAEJbHBIX  JJEMEHTOB, H
NpeAHA3HAYEHHAs ISl BHINOJHEHUSA ONPeAeICHHbIX (PYHKUMIA.

I'naBHOE CBOWICTBO HOBBIX CHCTEM — MOSIBJICHUE HOBOM (DYHKIIUH.
DOYyHKIUOHAJIBHOCTL — 3JTO MNPOsIBJIEHHE OIpPedeJeHHbIX CBOWCTB
(pyHKumii) npu B3auMojelicTBUM ¢ BHelHeil cpenoil. HazHauenue
CHUCTeMBbI (IeJIb CO3IaHUAA) — JOCTHKEHNE ONpeIeIeHHOI0 KeJIaeMOoro
KOHEYHOro pe3yJjbrara.

Bropsim BasKHEHIIUM CBOMCTBOM CHCTEMbI ABJIACTCH
IMEPIKEHTHOCTD, JOCTHIaeMasi 32 c4eT YNOPSiA0YEeHHBIX B3aMMOCBS3CH
U B3aMMOJCHCTBMH JJIEMEHTOB CHCTeMbl M NPOSIBJIAKIIHECH B
BO3HUKHOBEHHM TAKHMX CBOWCTB, KOTOPHIMH 3J€MEHTBbI CHCTEMbI He
odunagaror. B IBM ocHOBHOH (QyHKUMeH SBJIAETCA IPOBeJAeHHE
BbIYUCJIEHUH, HO OTAeJbHbIE 3JjeMeHThl JBM (muiatra mnamMsTH,
npoiueccop Wi 610K NUTAHNUS) BHINIOJHUTH TAKYIO 32/1a4y He MOTYT.

Bkpartue nepeyuciuM Apyrue CBOCTBAa CUCTEM.

[HeaocTHOCTL — KaKABIA JJIEMEHT CHUCTeMbl BHOCHUT BKJIAJ B
peanu3anuio nejieBoil GyHKIUUA CUCTEMBbI.

OpraHu3oBaHHOCTb — 3aKJIKYAETCH B HAJUYMH CTPYKTYPbI H
(pyHKIHOHMpPOBaHMS (TOBEACHNS).

CTpPYKTYPHOCTh — YNOPHAJAOYEHHOCTb CHUCTEMbI, ONpeleIeHHbIN
HA0Op M pacHmoJioKeHHe 3JJIEMEHTOB CO CBA3SIMH MEKIAY HUMMU.
Crpykrypa coorBercTBYeT (GyHKUMAM, NPU H3MEHEHUM (QYHKUMH

CHCTEMBbI POXOAUT PECTPYKTYPH3ALMS.
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IoBeaenne — weleHANPABJICHHOE W3MEHEHUE BO BpPEeMEHU
COCTOSIHUSI CHUCTEMbI, MNOBEACHHE PpealTnu3yercs CcaMoOW CHCTEMOH,
HCX0as1 U3 coOCTBeHHBIX HeJsieil. [loBegeHue cucreMbl UMeeT 3aJa4u
COXPAHEHUs YCTOMYUBOCTH U PA3BUTHUA CUCTEMBI.

OT TOro, HACKOJBKO CHCTEMa YCTOMYHBA W CIHOCOOHA
NPOTUBOCTOATHh BHEIIHUM BO3MYIIAKINUM BO3ACHCTBUAM, 3aBHCHT
NMPOAOJIKUTEIbHOCTD KU3HU CHCTEMBbI.

IIpocThie cucTeMbl MMEKT NACCUBHBbIC (OPMbI YCTOMYUBOCTH:
MPOYHOCTh, COAJAHCHMPOBAHHOCTH, PEryJHPYeMoOCTb, IroMeocTas. A
JJIA  CJOKHBIX CHCTEM OIpele/siiOIUMH  fBJIAIOTCH AKTHUBHbIE
(popMbI: HAIEKHOCTD, ) KUBYUYECTh U AAANTHPYEMOCTD.

HagexHocTtb — cucremMa CnocoOHAa COXPAHATH CBOK CTPYKTYPY
IPH YHUYTOKEHHMH OTACJIBHBIX €e 3JIEMEHTOB OJiarogapsi MeXaHU3My
HX 3aMeHbI WM 1y0anpoBaHus. JKuBydecTb cucTeMbl POSIBJISIETCH B
AKTHBHOM MOJABJICHUM BpPEAHBIX (PAKTOPOB. AJANTHPYEMOCTH
3aKJ/JII0YAeTCA B TOM, YTO B YCJOBUSIX M3MEHCHHUs BHELIHEH cpelbl
CHCTEeMAa MEHSeT IoBeleHHe (CTPYKTYpPY) € LeJbI0 COXpPaHEHMS,
yAY4YIIeHUs WJIN TpPUHOOpeTeHHe HOBBIX KavyecTB. AJanTanus
BO3MO’KHA 0J1aroiaps HAJIUYUI0 00PATHBIX CBA3EH B cHCTEMe.

MHorue cBoiicTBa cucTeM MbI OyaeM MCIOJb30BaTh NPH
ONMCAHUYU 3AKOHOB PA3BUTHS CUCTEM.

JIro0ast peasbHasi cucreMa CylIeCTBYeT BO B3aMMOJACHCTBHHU C
BHEIIIHEH cpeloil, NPU 3TOM I'PAHULBI CUCTEMBI CJIeAYeT ONpeAe/sTh B
3aBHCHUMOCTH OT NOCTAaHOBKH 3ajaun. Hampumep, omepatop IBM
MOKET PACCMATPUBATHCH KAaK BHEIIHAS Cpeda WIH KaK 4YacTh

ABTOMATH3UPOBAHHOM cucTeMbl [20].

2.2. KpuBasi pa3BUTHA CHCTEMbI

Kv3HeHHBbIN MUKJ 00JIbIIUHCTBA TEXHUYECKUX CHCTEM MOXKET OBbITh
u3o0paxkeH B Bujae S-o0pa3Hoil kpuBoii (puc. 2.1), mokasbiBawoei

U3MeHeHNe BO BpeMEeHH OCHOBHBIX XapaKTePUCTHK CHCTeMbI (MOIIIHOCTD,
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NMPOU3BOAUTEIbHOCTh, CKOPOCTh, TUPAXKH U T. J1.). S-00pa3Hasi KpuBasi
HE 0TPa)kaeT CylIeCTBA MPOUCXOASIIUX B CHCTEMAX U3MEHEHHl — OHa

JMIIb JEMOHCTPHUPYET UX peE3yJibTaT.

| sran 2 atan 3 aTan 4 sran

——____-.

Iapamerp

Bpema

Puc. 2.1. I'padpux S-00pa3Hoil KpUBOW Pa3BUTHA CHCTEMBbI

KOHe‘lHO, Y Pa3HBIX TEXHHYECKHUX CUCTEM KpHUBagd MMEECT CBOM

UHIUBUIYAJIbHbIE 0CO0EHHOCTH, HO 00BbIYHO 0oTO0paxaeT
XapakTepHble 3Tanbl (puc.2.2).

4

Ay

e

Puc. 2.2. I'paduk S-o0pa3Hoii KpUBOIl pa3BUTHS CUCTEMbI M CJIEAYIONIEr0 MOKOJCHUS

CHUCTEMBbI
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B «mercrBe» (@3ram 1) TexHHuYeckash CHCTeMa pPa3BHBAeTCs
MeUIEHHO. 3aTeM HACTYNaeT mopa «3pejocTu» (3Tam 2), Ha KOTOPOM
TEXHHYECKAsl CHCTeMa OBbICTPO COBEpPIIEHCTBYETCH, olecnme4yuBasi
mMaccoBoe ee mnpuMeHeHue. C HEKOTOPOW TOYKH TeMIIbl Pa3BUTHS
HAYMHAIOT cnajaarh (3tam 3), Jajiee HACTYNAET MUK PA3BUTHUSA, CKAT H
«CTApPOCTh)» CUCTEeMBI (3Tam 4).

CueHapuii KH3HEHHOI0 LHMKJA He NpeaonpeaeeH KeCcTKO,
TEXHUYECKAsl CUCTeMAa A B IMKOBOM TOYKe MOKET:

- 1erpajupoBaTh, YCTYNNUB MeCTO NPUHIIMITHAJIBLHO APYroM cucTemMe
b;

- HA 10JIroe BpeMsi 3aKOHCEPBUPOBATH JJOCTUTHYThIE MOKA3aTeIn
(B KOHCTPYKIHIO BeJIocHIIea 3a XX BEK BHECEHBI
HENPUHUUNHUAIbHbIE YJIY4YIIeHUS W OH NPOJ0JIKAET CyleCTBOBATh
HApaBHE C MOIEIOM, CKYTePOM, MOTOIUKJIOM).

PaccmoTpum, kakue ke (aKkTOpbl ONpeNeJSIOT JJIUTEJIbHOCTH
KA’KI0T0 3TANAa W HMHTEHCHBHOCTH POCTA M CHAJAAa HA (GKU3HEHHOM
KPHUBOI1» TEXHUYECKOH CHCTEMbI?

N3yuenne AgabTmysaepom I'.C. [21] wucropum pa3Burus
NapaMeTpoB PA3JIUYHBIX TEXHHYECKUX CHCTEM 3aCTABWIO NMPUITH K
BbIBOIY, YTO peajibHble KPUBbIE€ PA3BUTHS TEXHHYECKHX CHCTEM BO

MHOTI'OM He MOXO0:KH HA 0:KUJaeMble TeopeTHu4YecKue KpuBbie (puc. 2.3).
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Puc. 2.3. I'padpuk S-00pa3Hoil KpUBOH Pa3BUTHS CHCTEMBI

Jlornuno NpeanoJaoKuTb, 4YTO0 II0CJd€ IOABJICHUA TeXHUYeCKOH
CHCTEMbI, OCHOBAHHOWI HAa HOBOM TeXHHMYeckoM mnpuHuune (APpdekxre,
KOHCprKlII/II/I), OHa NOJIZ’KHA BCECTOPOHHE M3yYaTbCHA, MOACPHU3UPOBATHCS
C mnepexoaoM K MAaccoBoMy InpuMeHeHMI0. /[lisi peajlbHbBIX HOBHHOK
nepexo] K MacCOBOMY NPUMEHEHUI) HAYMHAETCHA ¢ 00JbIIMM BpPeMEHHbIM
HHTEPBAJIOM M HA 00J1ee HU3KOM TeXHHYECKOM YPoOBHE Ja’K€¢ B CPABHCHUM
C CYLIECTBYIOIIUMU CHCTEMAMHM.

C uem cBs3aHo Takoe pacxoxaenue? Ipu ObICTPOM pa3BUTHH
NPU3HAHHONW Y4YeHbIMH (COO0IIECTBOM MHKEHEPOB, OM3HECMEHOB,
NMOTEHIHMAJIBHBIX M0JIb30BaTeJIell) TEXHUYECKON CHCTEeMbI JOCTUTACTCS
YPOBEeHb, [IJ€¢ HCYEPNbIBAOTCH BO3MOKHOCTH MOJACPHHU3ALMH
HCIMO0Jb30BAHHOIO B CHCTeMe TMPHUHLMUIA, [OCTHUIaeTcs IMOTOJOK
IKoHOMMYecKoil 3PpPexkTnBHOCTH (3Tanm 2). Korna kpuBass A 10X0auT
A0 3aBeplIeHUs I3Tama 2, B JaJbHeHIleM Pa3sBUTHUU CHCTEMbI
OKa3bIBAIOTCS 3aUHTEPECOBAHHBIMU MHOTHeE JKAU. K 3TOMY BpemeHnu
HAKAIUIMBAETCH HHEPUUSA HHTEPECOB YYACTHUKOB:

- (UHAHCUCTOB, KAYIIUX NPUOLLIA OT MHBECTHLIIA;
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- HH:KE€HEPOB, 3apadaThIBAIONIMX HA 00CTYKUBAHUMN CUCTEMBbI;

- Y4YeHbIX, 3AaHMMAKOUIUXCHA MOJACJIUPOBAHUEM U YJIy4llIeHHEM
CHCTEMBI;

- CO31aHO 00JIbIIOE YUCJI0 Pad0YUX MECT B IPOU3BOACTBE U
IKCILUIYaTAMH CUCTEMBbI;

- IPUBBIKJIN KOHEYHbIE NOTPeOUTEJIN.

ChoxuBuiasics cxemMa ycrpamBaeT YYaCTHHUKOB, n OHH HE
3aMHTEPECOBAHbI B TNOSIBJEHUH 4Y€ro-T0 HOBOIO, Jaxe €CJIH ITO HOBOE
NOTCHIOUAJIBHO HaAaMHOI'O JIyquie. HOI{ HHTEPECHI Y4aCTHUKOB
IKCIIyaTaluun CTapOﬁ CUCTEMBI MMOACTPAUBACTCHA IKOHOMUYIECCKA MOAEC/Ib,
M BILIOTH 0 3aBeplleHus 3Tana 3 cucreMa MPoJ0JIKAET 0CTABATHCS
peHTa0eJIbHOW 32 CcYeT BBIHOCA OTPULIATEJIBLHOM CTOMMOCTH 32
npejesabl CHCTeMbl B BIe pa3pylleHusi, 3arPA3HEeHUs BHEIIHEel cpebl
(MpUPOIHOM, YeT0BeUYeCKOoil).

IlpuBenem mnpuMep CTPOUTENLCTBA OOJBIIMX TAHKEPOB.
Karacrpoda, mpomsomenmasi B 1967 romy ¢ rTankepom «Torrey
Canyon», npu koropoud 120 TbhIC. TOHH HedTH mNOmaJIU B MOpe,
NpUBeJIA K TSKeJeH UM IK0JI0rMYecKUM MocJjaeacTBusM (puc.2.4).

0 150 km
ROYAUME-UNI

Naufrage du Torrey Canyon
le 18 mars 1967

CORNOUAI

MANCHE
50° N 5
lles
Seilly

Iles Anglo-
qu:nmﬂdes
. Eteﬁdue \’fk
Crdd

de la nappe
19° N le 11 avril 1967_

, Morlaix o g
OCEAN

> ’ e 1
! St-Brieuc FRANCE
ATLANTIQUE BRETAGNE
o o 1 o =}
1 5 W\Jﬁk\ﬂ > =
Puc. 2.4. Macmrad pasauBa HegTn npu katactpode tankepa «Torrey Canyon»
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Eciu B 1960-x rogax neaBaMiT (MOJHAs TPYy30NOABEMHOCTb, WIH
BOJOM3MeEIlleHNE) TAHKEPOB cocTaBjsj He 0osee 200 ThbIC. TOHH, TO B
Hayase XXI Bexka oH yxe cocraBiasier 10 500 TbIC. TOHH HedTH.
KoimnuectBo HedTH, OKasaBumIeCd B OKeaHe, pacrer MPAMO
NPONOPUHOHAJIBHO KOJMYECTBY M [1eIBATY TAHKEPOB, Cepbe3Hble aBapUM
CJIy4aTcs peryJasspHo [22]. UHorana KoJnM4ecTBO TAHKEPOB ¢ HedThIO B
OKeaHe YBeJUYUBAECTCH [0 MAKCHMAJbHO BO3MOKHOIO, W PHCKH
cynepkaractpo¢g MHOrokpaTHo Bo3pacrawt. Hanpumep, B anpeJie 2020
roaa, KOraa H3-3a OCTAHOBKHM JKOHOMMK IMPOMBIILIEHHBIX CTPaH
BO3HHUK M30BITOK TIPENJOKEHUSI M COTHHM TPYKEHbIX TAaHKEpPOB
KYPCHPOBAJIM B OKeaHe W Yy OeperoBbix JuHuii. Ilpudblab pis
CyaoBJajeJdbleB M MNPOAAaBHOB HedpTm o0ecmedyeHa 3a cUeT
MOCTENECHHOI0 YHUUYTOKEHU S IKOcucTeM MHUPOBOIro oKeaHa.

IIpuopuTeT IKOHOMHYECKON BBITOAbI 32 CYeT NMPUYMHEHUS Bpeaa
BHEILIHEH cpele 3HAYUTEJbHO MPOIJIsieT CPOK KU3HU cucTtemMbl. OaHaKo
AaJblIe JOCTUTAKTCA HeNpeoaoJuMble (PuU3MYeCKHe OrpaHHYeHMS.
Hanpumep, HeBO3MO0KHO BTUCHYTh B BATOH MeTPO 00JIbIlIe MACCAKUPOB,
YeM TaM MOXKeT MOMECTHTHCH, KOIJa MACCAKUPbI CTOAT BIPHUTHPKY

OJIMH K JAPYroMy, 3aHMMAasi BCI0 BO3MOKHYIO IUI0OIIAAb (puc.2.5).

Puc. 2.5. lIlpumep pu3nveckoro orpaHu4eHusi o pasMelieHHI0 MACCaKUPOB
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Caenywinee mnOKoJeHHE CHUCTeMbI, padoramoniee Ha JPYyrux
NPUHIMIIAX, MOJY4Y2eT BO3MOKHOCTh Pa3BUTHUA TOJbKO TOIJAa, KOTAA
npeabIaymas cucreMa mpouuia 3ran 3. A ObICTPbIA MOJAbEM HOBOWM
CUCTEMbl MPOUCXOAUT JIMIIb MOCJe TOro, Kak KpUBasg pPa3BUTHUA
npeabIAyuel MUHyeT MUK 3(P(PeKTUBHOCTH ¥ MOKJET HA CHaJ.

CuabHble pelieHdsi HeTPUBHAIBHBIX 3271a4 BO3HHUKAKOT B CJIydyae HX
COOTBETCTBUSI 00HEKTHBHBIM 3aKOHAM pa3BuTHus cucreM. Kaxaomy sramy
Pa3BUTHA CHCTEMBbI COOTBETCTBYET IPyMNINa 3aKOHOB, ¢(hOPMYJTHPOBAHHBIX
AJBTHIYJIJIEPOM U IOTOJTHEHHBIX, YTOUHEHHBIX €ro y4YeHUKaMu:

- CtaTuka — NPUMEHSATCH BHAYAJIE JKU3HU CUCTEMBI;

- KuHemaTnka — no3BoJisilOT 10CTHYb MUKA Pa3BUTHUA
TEXHUYECKOM CHCTEMBI;

- InHaMuKa — aKTyaJbHbI JJIsl IPUMEHEHUSI MOoCjIe TO0CTUKEHUS
NMKAa Pa3sBUTHUA NIPH Nepexoae K HOBOM cucreme [23].

IBOJIION U TEXHHYECKUX CHCTEM 3aKJII0YaeTCs B TOM, YTO CO3JaHHAs
cHCTeMa Pa3BUBAETCs, JAOXOAUT /0 TMpeaeia CBOMX BO3MOKHOCTEW, aajiee
3aMellaeTcs APyroM CHCTeMOi, OCHOBAHHOM HA HEKUX JAPYIrUX NPUHIMIIAX

(puc.2.6).

A

...

Puc. 2.6. 3amena cucreMbl Ha APYIyI0 CHCTEMY, OCHOBAHHYIO Ha PYTUX NPUHIIUIIAX

CyJayuylieHueM OCHOBHOI'O MOKa3aTe/as
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2.3. Marpuua 00CTOHCKOM KOHCYJIbTAIIMOHHOM IPYyNIbI

I[J]SI NOHUMaHUA S-KpHBOﬁ PasBUTUA CUCTEM B 3KOHOMHUKE XOpOoIIoO

MOAXO0AUT MATPHUIIA OOCTOHCKON KOHCYJIbTAUMOHHOM rpynnsl (puc.2.7).
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OTHOCKMTENLHAaA OoNA PBIHE=

Puc. 2.7. MaTtpuna 60CTOHCKOH KOHCYJIbTAIIMOHHOH I'PYNIbI

Ha ompenenennoii Hume ¢gupMa BBIXOJAMT €O CBOeil pa3padoTKoil
(«Iukasi Komkay»). Jra pa3padoTka HMeeT MHOI0 TeXHHYEeCKHUX
HEJ0CTATKOB, HO B CJy4Yae HAaXOKAeHHsl MoOTpeOUTeledl TeMa HMeeT
AajbHeiilMe mnepcnekTuBbl pa3Butus. Ecam ynanocs 3Ty pa3padorky
JA0BECTH 10 Pado4ero COCTOSIHUSI M HAWTH IJIATEKECNMOCOOHBIN CIpoc, TO
pa3padoTka mepexoAuT B KBaJApaHT «3Be3aa». Ha 3Tom mare obGecmedeH
BBICOKHI CIPOC, PACTYT THPAXKM H3JAEJIUA H PemarwTcd MnpodJeMbl
IKCMAHCUM (HOBBIE NMPOU3BOACTBA, HOBble MOAU(PHKAIUN, HOBble PbHIHKH
cobiTa). Co BpeMeHeM PBIHOK HACBIIIAETCS, W H3/JejHe NepPexoauT B
KBaJApaHT «/loiiHasi KOpoBa» — KOI1a MMeeTcsl IIaTeKecnocoOHbIH cnpoc,

H31€JIUE€ BBINYCKACTCH 00JbIINMHU THPAXKAMHA U NIPUHOCUT MAKCUMAJIBHYIO

leflﬁbl.)'lb. B I[aHHOﬁ CUTyaluu YCH/INSA KOMIIAaHUM HAIIPaBJCHbI Ha
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OIITUMMU3AIIHNI0 JIOTUCTUKH, CHHKCHUE ce0eCTOUMMOCTH NPpOAYKIIMH, BE€Ib

npu 00JILIINX THPAKaxX 3T0 IPUBOIUAT K BbICOKOH oTaave. UMeHHO Ha

ITOMN

CTaIMH Jy4vlae BCECro moaxoaurT INPUMEHCHHC (l)yHKIII/IOHaJ'II)HO-

CTOMMOCTHOro aHaju3a. ®aza «/[0HHOW KOPOBBD» MOKeT IJIUTHCH

AOCTATOYHO J0JIr0, J0 TexX IOp, NMOKa CHCTeMa ¢ ajJbTepPHATHBHOI

TeXHOJIOTHeH He BbIiAeT B a3y «3Be3na». Toraa npeasiaymas cucreMa

nepexoaut B KBaapaHT «Co0aka» — eMKOCTb PbIHKa yYMEHbIIAETCH,

HHBECTHIHMH B YJIYYIICHUE CUCTEMbI HE OIIPpaBAbLIBAIOT Ceﬁﬂ, 0T Takoro

AKTHBA Jiydllle U30aBJATHCA. 3alauyd KOMIAHUU Ha pa3HbIX (¢azax S-

KPHBOI1 )KM3HEHHOTI'0 IIUKJIA MPeACTABJIEHbI HA puc. 2.8 [24].

MpoaykTMBHOCTL

Npegen pasBUTUA

CeegeHie CTOMMOCTH
00 MHHHUMYMa

OoseneHe HAOEMHOCTH
00 MaKCHMyMa

[Oosegenne sdupexTHBHOCTH
AO MAKCHMY M

OoBensHle XapakTepHCTHK 0
MaKcHMyMa

Cpenats Tak, YyTobil
paboTano NpaenneHo

Coenate Tak, yrobel
paborano

+ Bpemn

Puc. 2.8. OcHoBHbBIE 321241 KOMIIAHUH 110 Mepe Pa3BUTHS CHCTEMbI

2.4. 3aKOHBI CTATHKM: MOJHOTHI YACTEN CHCTEMBI, «HEPreTHYeCKOM

MMPOBOJAMMOCTH», COIIACOBAHUA PUTMHUKH yacTed CUCTEMbI

PaCCMOTpI/IM 3aKO0HbI «CTaTI/IKI/I», KOTOPbIC OIIPEACJAAIOT HAYATO0

AKU3HU TEXHUYECCKUX CUCTEM:

— 3akoH 1. 3aK0H MOJIHOTHI YacTell CUCTEeMBbI;
— 3aKoH 2. 3aK0H «3HEPreTH4ecKoil MPOBOANMOCTH»;

— 3akoH 3. 3aK0H COTrJIACOBAHMSI PUTMUKHU YaCTell CUCTEMBbI.
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3akoH 1. 3aK0H MOJHOTHI YacTel CUCTEMbI

Heo0xoauMbIM yca0BHeM NPUHIUNMAIBHON KU3HECIIOCOOHOCTH
TEXHUYECKOH CHCTeMbl $BJIAETCH HAaJIW4Yue ¥ MHHUMAJIbHaA
padoTOCOCOOHOCTL OCHOBHBIX 4YacTed CHCTEMbI: JIBHUIaTellb,
TPAHCMHUCCHUS, PA004Hil OPTaH U OPraH ynpaBJeHHUS.

HenocraTo4yHo, 4To0bl OTACAbHAS YacTh ObLIa padoTOCHOCOOHOM,
OHa J0JLKHA ObITH PpPadOTOCHOCOOHOI B  €OCTaBe KOHKPETHOH
TeXHU4€eCKOH CUCTeMbI /ISl BHINIOJIHEHHS onpeae/eHHOH QyHKIMH.

JIBUraresib — 3JieMeHT CUCTEMBI, SIBJISIOIIUICH UCTOYHUKOM HJIU
HAKOIUTEJeM JHEPTrUH JISl BbINOJIHEHHsI TPeOdyeMoil GpyHKIMH.

Pabounii opran — 3JiIeMEHT CHCTeMbI, NEpPeIAIINi IHEPruro
3JIEMEHTAM OKpYKAaled cpeabl M COBEPHIAKIIUAN BbINOJIHEHUE
TpedyeMoii pyHKIMH.

TpancMuccusst — 3JeMEHT CHCTeMbl, TPAHCIOPTUPYIOLIU
JHEPrUI0 OT JABUTaTeJIsA K padoyemMy Oprauy.

CpencTBo ynpasjieHMsI — 3JIEMEHT CHCTEMbI, PeryJUpPYHOIUil
NMOTOK JHEPrUH 10 ee YACTAM M COIJIACYIONIHI UX padoTy BO BpeMeHH
U MPOCTPAHCTBE.

O0001IeHHBIN COCTAB TEXHUYECKOM CHCTEMbI NpPeICTABJICH HA

puc.2.9.
Opuratens TpaHcmuccuss  Fabouni
opraH
1‘_““__k y‘\‘ (’ _—’_",_—r
NcTourmk ™™
SHeprum Y A R ’
e OBBEKT
YCTPOICTBO yNpaBnexus "
P 0P ILTABHOU
DOYHRIITHHA
TEXHHYECKAA CHCTEMA TC
(«Hucmpymenm») («H30enuen)

Puc. 2.9. O00011eHHBIIT COCTAB TEXHUYECKOI CHCTEMBbI
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Jliis ocyiecTB/ICHUA IJIAaBHON QYHKIMH BHIYUCICHUHA B COCTaBe
nepconaabuoit IBM (pmuc.2.10):

- HCTOYHUKOM JHEPruM sIBJISAETCS 0JIOK MUTAHUSA,

- TPAHCMHUCCHS — MPOBOAA, HLIei(bl, IIMHBI,

-  YCTPONCTBO yNPABJCHHUS — KJIABHATYPA, MAHUITYJISATOP,
KOMIIBIOTEPHBbIE IPOrPaMMBbl,

- pa0do4uii oOpras — nmpoueccop.

CucTeMHbII
6nok

WcTouHnK
nUTaHUs

>

Mpweog
~ rMBKuxX JUCKOB

Mpueog CD-
_ n DVD-guckos

/
MNpopeau gna nnat
pacluMpeHmna
Pasvembl nnata
paclmpexnn

BuaeoananTepa

Puc. 2.10. CoctaB Texunueckoii cucrembl II9BM

CymiecTByeT MHOI0 CHCTEM, KOTOPbI€ COCTOSIT U3 HEMOJHOI0
Ha0opa 3Jj1eMeHTOB (HanpuMep, MHOTHE KOMIIbIOTePHbIE MPUJIOKEHMS,
peanu3ylonie KOHKpeTHYI0 GyHKIHMI0). B 3THX cayuyasix ocTajbHbIe
3JIEMEHTBI CUCTEMbI M COOTBETCTBYIOILME CBSI3M Mbl 00HAPYKHM, €CJIH
OyneMm paccMaTpuBaTh cHCTeMy 0OoJjiee BBICOKOIO YPOBHS, TI/1e
aHAJIM3UpPYyeMas CUCTeMa ABJISETCS MOACUCTEMOI.

IPPeKTUBHOCTH TEXHUYECKON CHCTEeMbI 3aBHCUT OT BO3MOKHOCTEM

YHpaBJ€HUs, IJH 3TOIro0 B COCTaB€ CUCTEMbI 1O KHBI ObITH yYupasJjisi€eMbI€

3jiemeHThl. HekoTopslie cnenuaibHocTu BAK P® HanpaB/ieHbl HMEHHO HA
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KOHTYP YHpaBJjieHHMsl: HanpuMmep rpynmna cnemuanabHocteid 05.13.00
«MH(popMaTKa, BBIYUCJIUTEIbHAA TEXHMKA U  YIHpPaBJICHHE).
IIporpamMHoe oOecneyeHre Mo 00JibIIEH YACTH BBINMOJHACT 3a1a44
YIPABJICHUS B CHCTEMeE U SIBJISIETCH YaCThbI0 TEXHUYECKON CUCTEMBbI.

Pa3BuTHe ynpaB/jieHusI B CCTEME OCYLIECTBJISIETCS B LEJSIX TOT0, KTO
ynpasiasier. Hanpumep, a’pocrar 1Jii BePTHKAJIbHOI0 NMOAbEeMA SIBJIsSIETCS
YIPABJAEMOH TEXHHMYECKOH CHCTEMON ¢ IOMOIIbI) PeryJUpOBaHUSA
TeMIepaTypbl noaaBaeMoro Bosayxa. /lisi o0ecneyeHusi ynpasjsieMOCTH
a’3pocTaToM B TOPU3OHTAJIBLHOM HANpPaBJeHUU TpedyeTcsi BBECTH
AOTOJIHUTEJbHBIN yIpaBjiasieMbId 3J1eMeHT (IBUraTe/ib ¢ BUHTOM), U TOra
OH cTaHOBUTCH AupuxkadaeMm (puc.2.11). CioBo «1UpHKa0JIb) MPOUCXOTUT

oT CJioBa TUPUKUPOBATH — YIIPABJIATD.

11 Bannoder 2) Nougona 33 Kwms &) Pyne ascotel 5) Dedratens

Puc. 2.11. DiieMeHTHI ynpaBJjieHUs B JUPUKa0OIe

3akoH 2. 3aK0H «IHEPreTHYeCKOM MPOBOAUMOCTH» CHCTEMbI

Heo0xoqumbIM ycJI0BHEM NPUHIIUNIMAILHOMN KU3HECTIOCOOHOCTH
TEeXHUYECKOH CHUCTeMbI fIBJISIETCS CKBO3HOM MPOXO0/J SHEPIHHU MO BCeM
YacTAM CHCTEMBbI.

IIpo0sembl ¢ MPOXO0KIAEHUEM JHEPIUHM CKBO3b BCI0 CHCTEMY NPUBOIAT
K TOMY, YTO KAaKasi-TO 4acThb CHCTEeMbl He OyAeT MOoJy4aTh JHEPrui0 U He
cMO:KeT (PyHKUMOHMPOBATH. JHEPrusl MOMUMO o0ecneyeHUs padoThbl Beex

yacTed caMOM TEXHHYECKOM CUCTEMbI, TAK?KE€ BBIIIOJIHACT
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KOMIICHCALHUIO MIOTEPb M YTEUYeK B CUCTEMe, PACX01yeTCd Ha U3MepeHue
napaMeTpoB padoTbl YacTeil CUCTeMbI M 00padaTbIBaeMOro U3/1CJIHS.

Ilepenaya 3Heprum oT OJHOI YACTH CUCTEMBI K APYroii Mo:KeT ObITh

— BellleCTBEHHOM (HampumMep, BaJ, IeCTEPHU, PbIYaru u T. /1.),

— M0JIeBO# (HanmpuMep, MATHUTHOE MOJI€),

— BellleCTBEHHO-T0JIeBOIl (HampuMep, nepegaya JIHEPruu
MOTOKOM 3aPSAKEHHBIX YACTHIN).

g nHpopMaAMOHHBIX CHCTEM NPOBOAUMOCTDL JHEPIrUM cieayer
BOCIIPUHUMATH KaK MPOBOAMMOCTb HH(OPMALIUH.

VXyaueHue JHEPronpoBOJAMMOCTH B  KaKOM-JIH00 MecTe
CUCTEMbl TMPHUBOAUT K YXYALUICHHI) KAKOro-iudo ImokKa3zareJs
(pyHKIHMOHMPOBAHMS CHCTEMbI 7] ABJIAETCA HCTOYHUKOM
u3odperareabckoi 3agaun. [lo Mepe pa3BuTHS TeXHHYECKasi CHCTEMA
CTAHOBUTCH HE TOJbKO XOPOILIUM IPOBOAHMKOM DJHEPruM, HO M
CHMKAeT TMOTEePH JHEPruM: IMPH MNpeodpa3oBaHMHU, HAa CTBIKAX
3JIEMEHTOB CHCTEMBI, 32 CYET COKPAILlleHUs 0TXO10B.

Ha wu3MeHeHMM DJHepPronmpoBOAMMOCTH OCHOBAHBbI IpPaBUJA
CO3/IaAHUSA HOBbIX TEXHUYECKHUX PelIeHHUM:

= Ecian 3JIEMEHThbI npu B3aUMOJACHCTBUU o0pa3yroT
JHEPronpoOBOIALIYI0 CUCTEMY € MOJe3HOH PYyHKIMEH, TO I OBbIIICHUSA
€ padoTOCIOCOOHOCTH B 30HAX KOHTAKTA CJIeAyeT NPUMEHATH
BellecTBa ¢ OJIM3KMMHU WIH OJJMHAKOBBIMU YPOBHAMHU PA3BUTHS.

— Ecam »3jeMeHTBI cHCTeMbl TNPH B3aUMOJAEHCTBHU 00pa3yloT
JHEProNnpoOBOJAIIYI0 CUCTEMY ¢ BpeIHOH (PYHKIHEel, TO 1Sl ee pa3pyuieHus:
B 30HAX KOHTAKTa 3JIEMEHTOB :KeJATeJbHO HCIOJIb30BAaTh BelIeCTBA €
PA3JINIHBIMHA WJIHA IIPOTUBOIIOJI0KHBIMHA YPOBHAMU Pa3BUTHA.

— Ecin 3j1eMeHThI IPU B3aUMOAEHCTBUH JAPYI € APYroM o0pasyroT
JHEProNpPoOBOASINYI0 CHCTEMY ¢ BPEAHOM M IOJEe3HOM (PYHKIMEH, TO B

30HAX KOHTAKTA 3JI€EMECHTOB HY?KHO IIOMCILIATH BEIIECTBA, YPOBCHD
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Pa3sBUTUA KOTOPBIX U (PU3MKO-XMMHYECKHE CBOMCTBA U3MEHAITCH
MO/ BO3/IefiCTBMEM KAKOr0-J1H00 yIPaBJsieMOro BelecTsa UiiH MmoJis.
3akoH 3. 3aK0H COrJIaCOBAHUS PUTMHKH YACTEH CUCTEMbI

IPpPexkTHBHO PadOTAIOT U KU3HECTIOCOOHBI TOJbKO CUCTEMBI, B
KOTOPBIX BHMJ KOJIeOaHUI MOA00paH Tak, YTOObI YaCTH CHCTEMbI He
MeIIAJu JAPYr APYry U HAWIYYIIAM 00pPa30M BBINOJHSJIN IOJIE3HYIO
(pyHKIUIO.

Yacrora COOCTBEHHBIX KOJE0AHUI NPUCYTCTBYET B KAKIOU
YacTH CHCTeMbl M 3aBHCHUT OT I[apaMeTpPoOB CaMoOro o0beKTa
(HampuMep, OT MAacCOradapUTHBIX M MEXAHUYECKHUX, €MKOCTHBLIX U
UHAYKUMOHHBIX XapPAKTEePUCTHUK).

BbiHy:k/IeHHbIEe KOJe0AHUS CBA3aHbI C BO3/EHCTBHEM BHEIIHEH
cpeabl CHCTEMbI, NMPU COBNAJEHUM YACTOT BHENIHEr0 BO3/1elCTBUA U
3J1eMeHTa CHCTeMbl BO3HHKaeT pe3oHaHC. /[ TOro 4ro0bl yJay4IIUTH
padoTy cucTeMbl, CJeAyeT MJIM COIJIacoBaTh KOJICOaHHMSI YacTed WJIM,
Hao0opoT, paccoriaacoBartb ux. MHWcnosib3oBaHue pe3oHaHca (WM
npeaynpe:xjaeHue  ero NOSIBJICHUSI)  3HAYUTEJIbHO  YJy4dllaeT
3¢ (PeKTUBHOCTh (PYHKIMOHUPOBAHMS CHCTEMbI M  JOCTHUIAETCS
H3MEHEHHEM XAPAKTEPUCTHK 3JIEMEHTOB CHCTeMbl (pa3mMepoB, MAacCChl,
YacTOThl), P 3TOM B CHCTEeMY He TpedyeTcs 100aB/JIsATh HUYero HOBOIO.

B aBumanuu u3BecTHO Takoe siBJIeHHE, KaK 3eMHOIl pe30HaHC —
CaMO0BO30y KIa01IHecs KOJIe0aHUsI BePToJIeTa Ha 3eMJle ¢ HapacTaromei
AMILTUTY/I0H, KOTOPOE MOKeT IPUBECTH K Pa3pyllieHUI0 BePTOJIeTa.

IIpumensiercss  siBJIeHHMEe Pe30HAHCA W B  JJIEKTPOHHKE.
KoJsie0aTebHbII KOHTYP, COCTOSIINIMA M3 eMKOCTH M MHAYKTHBHOCTH,
HCIOJIb3YETCHd B 3JIEMEHTAX HACTPOMKM U JJIEKTPUYECKHX (PHIbTPAX.
Pe3oHaHc MokeT ObITh M BPEIHBIM, €CJHU BbI3BIBACT HCKAXKCHUE
CUTHAJIA WIM MapPa3UTHBIE HIYMBI.

JApyrumu ciaoBamu, 3¢(peKTHBHOE BBHINOJHEHHE IJIABHOM QYHKIIMHA

BO3MOKHO, €CJIA NICPUOAUITHOCTD paﬁOTbl MNOACUCTEM CHCTEMBI
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COIVIACOBAHA II0 YACTOTe KOJe0aHUil, B3aMMOCBSA3EH, NapaMeTpPoOB
(maTtepuan, pa3mep, ¢opmMa, MNPOYHOCTHL M JpP.), HPOIECCOB,
NPOUCXOASAIIUX B HAACUCTEMAX M T. [.

Jiiss moBbimeHust 3QPPEeKTUBHOCTH PadOTHI CHCTEMBbI 3JIEMEHTbI
CHCTEMBI J0JKHbI OBITh HE JYYIIUMH, 2 COIVIACOBAHHBIMHU 110 CBOMM

XapaKTepPUCTUKAM, pe:kuMaM QyHKIUMOHUPOBAHUS.

2.5. 3aK0HBI KHHEMATHKH: YBEJIMYCHHS CTEIEHU U/1eATbHOCTH
CUCTEMbl, HEPABHOMEPHOCTH Pa3BUTHSA YACTell CHCTEMbI, lepexoa B
HAJACUCTEMY

3aKoHbI KHHEMATUKH ONPeIeJsII0T Pa3BUTHE TEXHUYECKHUX CHCTEM,

HE3aBUCHUMO OT KOHKPETHBIX TEXHHYECKNX U (pu3nuecKnx GaKkTopos:
— 3aKoH 4. 3aK0H yBeJIMYCHUS CTENEHU UACAJTbHOCTH CUCTEMbI;
— 3aKoH 5. 3aKOH HEPABHOMEPHOCTH Pa3BUTHS YacTeH CUCTEMbI;
— 3akoH 6. 3aK0H mepexoaa B HAJACUCTEMY.
3akoH 4. 3aK0H yBeJIUYEHHUS CTENEeHU UAeATbHOCTH CHCTEMbI
Pa3BuTHe Bcex CHCTEM HAET B HANIPABJIEHUM YBEJUYECHHUS CTENICHU
uaeaqbHocTd. CymMMma moJie3HbIX (YHKHUN 10 OTHOLWIEHUIO K
3aTpaTaM Ha CylIeCTBOBAHUE CHUCTEMbI WIH KOIPPUIHEHT MOJIe3HOr0
neiicreusi  (KIIJI) cucrembl mnocreneHHo yBeauuuBaercs. Iloxg
UIeAJIbHOM MOoJApa3syMeBaeTcd CUCTeMa, KoOTopass (aKkTu4ecKu
OTCYTCTBYET, a QYHKIHUS €€ COXPAHACTCH U BbINOJHACTCH.
IIpn npubGaMkeHMH K HAeaJly MHOTHE peajibHble TeXHUYECKHE
CHCTEMBbI CTAHOBATCH BcCe 00Jiee KPYNMHOPA3MEPHbIMH U THKeJIbIMU

(rpy30Bble camoJieTbl, aBTOMOOMIH (puc. 2.12)).
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Moneawas
PyHKUMA

BenomorarensHas
PyHKL MR

Puc. 2.12. IloBblieHne YPOBHS WA€aJIbHOCTH IPY30BbIX aBTOMOOUIIEH

OcHOBHBIE MyTH NPUOJINKEHNS K W€y Peaju3yrTcs B IPyrux
3aKOHAaX Pa3BUTHSA:
X TOBbIIIEHHE KOJIUYECTBA BHINOJIHAEMBIX (DYHKIIUIA;
X «cBepThIBaHHE» B pad04uii Oprau;

X 1mepexoa B HAACHCTEMY.
CreneHb HIEAJTBHOCTH  MOXKET MEHSATbCSI M MHOIOKPATHO

nepedopmyaupoBarbcsi. Hanpumep, moOuibHblii Tededpon (puc. 2.13)
MOMHUMO 3BOHKOB CTaJ o0ecne4ynBATh 00MeH cOOOIeHUsIMU (TMOBBIIIEHUE
KOJINY€eCTBA BbINOJIHSAEMbIX (DYHKIHII), KJIAaBHATYpa COeIMHNIACH ¢ Ta0J10-
CEHCOPOM («CBepThIBaHMe» B pPado4uii opraH), TejedoOH CTAT YACTHIO

IUIAHIIETA UM ABTOMOOMJIA (TIepexo] B HAACUCTEMY).
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Puc. 2.13. IloBbIieHHe YPOBHS HA€AJIbHOCTH MOOWJIBLHBIX Te1e()OHOB, CEHCOPOB

MOOMJILHBIX TesleOHOB

IIpy npubam:keHMM K HAeay TEXHHMYECKAs CHCTeMa BHavaJe
Oopercsi ¢ CHJIaMM TPHUPOABI, 3aTeM MNMPUCHOCA0JIMBACTCHA K HUM M,
HAKOHEll, MCIOJb3yeT HUX /A CBOMX weJjedl. 3aKOH yBeJUYeHUs
HIeAJIbHOCTH HauboJ1ee 3(P(PpeKTUBHO MPUMEHSETCH K TOMY JJIEMEHTY,
KOTOPbIH HENOCPEeACTBEHHO PacloJIoKeH B 30H¢ BO3HHKHOBEHMS
KOH(IMKTAa WIH NOPOXKAAET HeKelaTelbHble sABJeHHs. Ilpu 3Tom
NOBBILICHHUE CTENEHU MICAJTbHOCTH, KAK NMPAaBWJIO, OCYILIECTBJISETCS
NpUMEHEHHEeM He3aJeiiCTBOBAHHBIX paHee pecypcoB (BelIeCTB,
noJieid), UMeONIUXCA B 30HEe BO3ZHHKHOBeHMsi 3ajgauu. Hanpumep,
aHTEHHa B TejedoHAaX CTAJIa YMEHbIIATHCHA, YACTHYHO (PYHKUMIO
AHTEHHbI BBINOJHACT YeJOBEK, a MOIIHOCTH CUTHAJa Ccraja
MepeMeHHOM B 3aBUCUMOCTH OT YCJIOBHH NpUeMa.

IIo TOMYy, HACKOJABKO [elieBble W [OCTYIIHbIC Pecypchl
HCIOJIb30BAHbI, HACKOJIBLKO CHUMAETCH KOH(MIUKT INpelI0KEeHHBIM
peleHueM, MOKHO CYAMTh 0 TOM HACKOJBKO YAAaJ0Ch NPUOJIM3UTHCH

K Healry.
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3akoH 5. 3aK0H HEPABHOMEPHOCTH PA3BUTHS YACTEH CUCTEMBI

Pa3zBuTHe YacTe cuCTEMBbI IPOUCXOAUT HEPABHOMEPHO, U YeM
cucremMa 0oJiee CJI0)KHA, TeM CHJbHee OyaerT MNPOSABJIATHCS
HEPABHOMEPHOCTH Pa3BUTHS €€ JJIEMEHTOB.

IIpyunHO HEPAaBHOMEPHOCTH CTAHOBHMTCH TPeOOBAHHE yBeJIHMYCHHS
IJIABHOM MoJIe3HOM (yHKUMU cucTeMbl. [yisi 3TOro nmpuxoguTcs YCHJIUTDH
OonpeacjaceHHoe CBONCTBO 3JIeMEHTa CHCTEMbl — 3TO CTAHOBHUTCS HA4YaJI0M
crnenuaJaan3anum 3JIeMEeHTa, zmq)(])epemmalmn CBOJICTB B CHCTEMeE.

IIpu ycujeHMH OAHUX CBOMCTB J3JIEMEHTA HAPYLIAECTCH COIVIACOBAHHOCTDH
B33HMOHeﬁCTBHﬂ C APYrumMm JJIEMEHTAMHM, BO3HHUKACT IMPOTHBOPEYHE.
IIporuBopeune pa3pemiaercs NOsiBJIeHHEM HOBOM MOAU(PUKAIMUA CUCTEMbI
B KOTOPOH JOCTUIAETCs YPOBEHb COIJIACOBAHHOCTH MEKAY dJIeMEHTAMM
CHCTEeMbI HAa HOBOM YPOBHE. 3aTeM LEN04YKA NMOBTOPSAETCH.

N3 3/1eMeHTOB cHCTEeMbl IPUOPUTETHOM MOJAEPHHU3AlMU TPedyeT
padouunii opradH, MIMEHHO OH JOJIXK€H OIlepekaTb B CBOEM PAa3BUTHH
OCTAJIbHbIE YaCTH CHUCTEMbI, TO €CThb 00J1aaTh 00JIblIEH CTENeHbIO
AMHAMM3AUUM 10 BelIeCTBY, JHEPrud wJjiu opranusanuu. KadectBo
pado4ero opraHa, HemoCpPeJACTBEHHO CONMPHUKACAIOIMIETOCH ¢ U3eTHeM,
3a/1aeT MOTEHUHAJ BO3MOKHOCTEH Bced cucrembl B mesoMm. Ilpumep,
eCJId Mbl CTPEMHMMCH YJIYYIIUTH MPOXOAUMOCTH TPAHCIOPTHOIO
CpeacTBa, TO CJAeAyeT 3aHATHCH yAYyYIIeHueM U MOAu(PUKAIUEH KOJIeC.
NMeHHO mOTEeHHHAJ KoJieC 3a4aCT IMOTOJOK MNPOXOAUMOCTH, a
ABUraTe/lb, TPAHCMHUCCUA JIMIIb NOMOIYT JTOT IOTEHLHAJ
peajin3oBaTh. Iinardopma-31uncoun: APKTHYECKHH
pa3Bequnk/cnacaresb «boromo ¢ npuHIMNKAJIBLHO APYyroii ¢opmoii

KoJiec [25] neMOHCTPUPYeT JaHHBbIH 3aK0H (puc. 2.14).
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Puc. 2.14. Ilnardgopma-suiuncou: ApKTHYeCKHid pa3Beqyuk/cnacareib «boromosn»

B BbluHCIMTE/NLHOW  TeXHHMKe PaGoYMM OpraHoM  sIBJIsSI€TCS
BBIYHMCJINTE]bLHOE  YCTPOiicTBO  (mpoueccop), Bce  BO3MOKHOCTH
BbIYHCJINTEIbHON TEXHUKH OIrpaHNYUBAIOTCH NMOTCHIIUAJIOM Ipomeccopa, u
KaveCcTBO APYIrux 3JEMEHTOB (yCTpOﬁCTBa BBO/Ja BbIBO/ia, oni€epaTuBHasA U
MMOCTOSITHHaA l'laMﬂTl)) MO3BOJIAET PACKPLITH BO3MOKHOCTH BBIYMMC/IUTEIISA.
Cmena nokoJiennii 9BM ocHOBaHa HA OOHOBJIEHHH 3JIEMEHTHOM 0a3bl, HA
KOTOPO#i CTPOUTCH BBIYUCIUTEIbHOE YCTPOHCTBO.

3akoH 6. 3aK0H nepexoa B HAICUCTEMY

IHocsie TOro Kak cucreMa HMCYEpPHaja BO3MOKHOCTH Pa3BUTHSA,
OHA BKJIKOYAETCH B COCTAB HAJACHCTEMbI, 1 Pa3BUTHE NMPOI0JIAKACTCHA
HA YPOBHE HAJCUCTEMBI.

B kauyecTBe MiIIOCTPAIIMM MOKHO MPUBECTH HCTOPHIO CO3TAHUS
TPAH3UCTOPOB, 3aTeM MHTErpPajbHbBIX MHKPOCXeM OT MAaJbIX 10
cBepxOobmux (puc.2.15). DBoawuus NPOAOJKAETCH HA YPOBHE

KOMIIOHOBKH, IIPOrpaMMHupoOBaHUA MUKPOCXEM.
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1950s 1960s 1970s
Silicon
Transistor

8-bit
Microprocessor

=

4500 275,000

Transistor Transistors Transistors Transistors
1990s 2000s 2010s
32-bit 64-bit 3072-Core

Microprocessor Microprocessor GPU

3,100,000 592,000,000 8,000,000,000
Transistors Transistors Transistors

Puc. 2.15. 3akoH nepexona B HaACHCTeMYy Ha IPUMepe TPAH3UCTOPOB

2.6. 3aKOHBI IMHAMHMKH: NEPEX0/1a C MAKPOYPOBHS HA MUKPOYPOBEHb,
nepexoja K 0oJiee ynpasJjsieMbIM pecypcam

3akonbl «Cratuknm» U «KuHeMaTHKW» YHHMBEPCAJbHBI — OHU
NMPUMEHUMbI HE TOJbKO K TEXHHYECKHMM, HO U K OHMOJIOTHYECKHM,
COMATBHBIM CHCTeMaM. 3aKOHBbI «/{MHAMMKN» OTPaKalT pa3BUTHE
COBPEMEHHBbIX TEXHMYECKHUX CHCTEM IO0J JAEeHCTBHEM KOHKPETHBIX
TeXHUYECKUX U (Ppusndeckux pakTropos:

- 3akoH 7. 3aK0H nepexoaa ¢ MAKPOYPOBHA HA MUKPOYPOBEHb.

- 3akoH 8. 3aK0H nmepexoaa K 0oJiee ynpapJsieMbIM pecypcam.

IIpu co3naHuM HOBOW TEXHUYECKON CHUCTEMbl B HeH NPUCYTCTBYIOT
KECTKUE BHYTPEHHHME CBA3ZM U MAJO0 CICHUAAIUIUPOBAHHBIX IIOJACHCTEM.
IIpu 3kcmuyaTanuy nNpu M3MEHEHHWHM BHELIHHMX YCJIOBHMH BbISICHACTCSH, YTO
CHCTEMA YacTO BBIXOAMT U3 CTPOS M HedodroBeyHa. Bo3Hukaer
NMOTPeOHOCTH B aaNTAllMU cHCTeMbl. 7KecTKHe cHCTeMbl /1JIsl TIOBBIIEHHS

HX 3(1)(l)eKTI/IBHOCTI/I JOJ/KHBbI CTAHOBUTHCA JTUHAMHNYHBIMHU, TO €CTH
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nepexoauTh K 0oJiee ruOKOi, ObICTPO MEHAKNICHCH CTPYKTYPE U K PEKUMY
padoThI, MOACTPAUBAIOIIEMYCS MO/I N3MEHEHUS BHEIIHEH cpebl.

Jast MexaHM4eCKMX CHCTEM COBEPLICHCTBOBAHUE HAYMUHACTCH C
nepexoaa OT HEMOABHKHBIX YACTEH K ABUKYIIMMCH, TaM, I/Ie MMeeTCs
U3JI0M, BBOJUTCH I[HAPHUP, KECTKHE IJIEMEHTHbI 3aMEHAIOTCH Ha
ru0Kue, Ha TUAPO- U MHEBMOKOHCTPYKIMH, UCIOJIb3YeTCsl BUOpPALus,

nepuoanyeckoe usMeHenue ¢gopmsl u ap. (puc. 2.16).

Puc. 2.16. lunamu3zanuss MeXaHHYeCKOM CHCTEMbI «IILJIAr0aym»

IIpuMep AUHAMU3ALUMM MEXAHUYECKOH CHCTEMBI — JBOJIOLMSA
aBTOMOOMJIbHBIX IIMH, TIJABHOW 3aJa4yell KOTOPBIX SIBJISACTCH
o0ecreueHre cuemieHuss ¢ jgoporoii. Ha mepBbIx aBTOMOOMJIAX
NMPUMEHSJIC CTAJILHOM 000 Ha KoJiece, He o00ecrneYnBalOIIMM
aMOpPTH3aLUH, H300peTeHNe Pe3HMHBI NPUBEI0 K U3rOTOBJICHHIO 0oJiee
MATKMX NOKpbImeK (1844 r.), yaydymuTh cuenjieHue 1 aMOPTH3ALMIO
NPHU JIBUKEHUH TMO3BOJWIN HaayBHble MOKpbImKkU (1889 r.). B XXI
BE€Ke B KOHLENTAX CO03JAaHbl 0e3BO3AYUIHbIC MNOKPBIIKH, He
TpeOywilne HAKAYNBAHUA, YCTONYNBLIE K MPOKOJAM M JUHAMUYHO

MeHSII0IIHe CBOM XapaKTEePUCTUKH o] peiabed goporu (puc. 2.17).
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Puc. 2.17. IlnnaMu3anusi aBTOMOOM/IbHBIX IIMH: Pe3MHOBBIC, HA/IyBHbIE, 0e3B031yLIHbIEC

JanbHelmasi fTMHAMU3AUUA OCHOBAHA HA IPUMEHEHUH (PU3NIECKUX
M xumuyeckux 3(P(PekToB U sBJIEHHH, BBeJCHUU OOPATHOM CBSI3H,
NPUMEHEHUH MNPUEMOB CAMOOPraHM3alMH, «HHTEJJIEKTYaJIu3auus
TEeXHUKHU. /IluHaAaMU3aIUA BelleCcTBAa CUCTEMbI MIPOXOIUT B ONPeAeeHHON
nocJjaenoBarejbHocTH (puc.2.18). 3aTtem cienyer auHaAMU3ANUS TOJS —
nepexoa OT MOCTOAHHOIO AeCTBUA K MMIIYJIbCHOMY, K IIePpeMEHHbIM U
HeqluHeHbIM  moJusaM. IIporpammHoe ol0ecneyeHue B CHUCTeMe,
MO/eJIMPOBAHUE CHCTEMBI (€€ 3JIeMeHTOB, IaPaMeTPOB, PEKUMOB U T. 11.)

MOKET 00ecnneynuTh MAaKCUMAJbHYI0O JTUHAMU3AIUIO IPA UCII0Jb30BAHUMA

NMPEeMMYLIECTBEHHO BUPTYaJIbHbIX PECYPCOB BMECTO MATEPHAIbHBIX.

OfWH MHOMQ rHDKOE Hug-
wapHup ™ wapHn- = seweer- M gocts ™ ras ™ none
DoB BO

Puc. 2.18. ITociienoBaTe/IbHOCTH JUMHAMHU3AUY BelleCTBA CUCTEMBbI
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3akoH 7. 3aK0H nmepexoaa ¢ MAKpPOYPOBHSI HA MUKPOYPOBEHb

Pa3Butue padoyux OPraHoB CHCTEMbI HAET CHAYAJIa HA MAaKpo-, a
3aTeM Ha MUKpoypoBHe. Ilepexoa ¢ MaKkpo- Ha MUKPOYPOBEHb — OJIHA U3
OCHOBHBIX TeH/ICHIUI Pa3BUTHS COBPEMEHHbIX TEXHUYECKUX CHUCTEM.

B oGoabmmucTBe COBPEMEHHBLIX TEXHUYECCKHUX CHCTEM paﬁquMn
opranamMi SIBJATCHA KOHCTPYKIHMH: BUHTBI CaM0JI€Ta, KOJIE€Ca aBTOM06I/I.TIH,
PE€31bI TOKAPHOI'0 CTAHKA, KOBII IKCKaBaTopa, IVIaCTUHBI KECTKOI'0 TUCKa
Mt a Jdiaa noBpliieHUs IPPEKTUBHOCTH CHCTEMbl IPOBOAUTCH
pa3BuTHe pado4nX OPraHoB B Mpeaeiax MAaKPOYPOBHSA 0 TeX MOP, NMOKA
He Oyger [aocTUrHyTo (usudyeckoe orpanunydenue. Clueaywuiee
CYLIECTBEHHO YJIyYllIeHHe CHCTeMbl IIPH COXPAHEHMH (PYHKIUHMHU TpedyeT
nepecTtpauBarb pado4yuii OpraH Ha MHKpPOypoBHe. BmecTo 3j1emMeHTOB
KOHCTPYKIUH Pa0OTy BBINOJIHSIOT YaCTHUIbI BellleCTBA U T. II.

Hanpumep, BMecTO nmeuaramwueid rojJioBKM ¢ Ha0OpOM HMI0JIOK B
MATPMYHOM MNpPHUHTEpPEe B JIA3¢pHOM HNpUHTepe (opMuUpOBaHUE
U300pakeHUus OCYLIECTBJIACTCH MOAYJIEM JIa3€PHOI0 CKAHUPOBAHUA,
MATHUTHBIM M TEPMUYECKHUM 3JIEMEHTOM C 3alleKAHHEeM MeJIbYaiiero
MOPOLIKA.

s JoCTHKeHUsl BBICOKMX PpPe3yjbTaToB 3aJ4efCTBYIOTCH
BO3MOKHOCTH CTPYKTYpPbI BemecrBa. BHauvajge wucnoJib3yercs
KPUCTAINYECKAS pelleTKa, 3aTeM acCOUMALUMN MOJICKYJI, eAMHUYHASA
MOJIEKYJIA, YaCTh MOJIeKYJbl, aToM. OgHa u3 cnenuaabHocTteii BAK
KaK pa3 mocBsilieHa HaHOYpoBHIO — 05.16.08 «HanoTexHosioruum wu
HAHOMATEPHAJIBI (110 OTPACIAM ).

JBoJIIOIUS  JBUraTesieil  caMoOJIeTOB  Tak:Ke  JIEMOHCTpPHUpPYeT
BBIHY:KJICHHBII Iepexo] ¢ MAKPOYPOBHS Ha MHMKpPOypoBeHb. B morone 3a
rpy30M0AbEMHOCTHIO CAMOJIETHI CHA(XKAJMCH OOJbIIMM YHCJIOM MOTOPOB
(Ha puc.2.19 coBerckuii ceMuMoOTOpHBbIH camoJieT-rTurant K-7 1933 ropa).

Ba:xkHeHIIIUM M300peTeHHeM CTajia 3aMeHa MaKpopadoyero opraHa — BUHTA
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HA MHUKPOYPOBEHb — ra30BYI0 CTPYIO (Ha puc.2.2(0) nepBblIii

peakTuBHbIH uTaabsiHcKuii camoser KK-1 1940 roaa).

Puc. 2.19. Cemumotophsiii camoser-rurant K-7 1933 roga

Puc. 2.20. Ilepsoiii peakTuBHbIH camosier KK-1 1940 roxa

3akoH 8. 3akoH nepexoaa k 0oJiee ynpapJjisieMbIM pecypcam
Pa3BuTHe TeXHMYECKUX CHCTEM HAeT B HANIPABJIEHUM YBeJIUYeHUSA
CTEeNEeHHU YIPaBJIsIeMOCTH.

IToBbIIEHHE YHPaABJIACMOCTH B TCXHUYCCKHUX CUCTEMAaX UIECT B

HanpaBJICHUH:
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- mepexoJa 0T MeXaHM4YeCKOro BO3JACUCTBHA K NPUMEHECHHUIO
Pa3JIMYHBbIX M0JIel (3JIEKTPOMATHUTHBIX );

- YBeJIUYEHHUH CTENEHH JUCIEPCHOCTH BEUIeCTB;

- YHCJIA CBA3EH MEKAY JJIEMEHTAMM;

- OT3BIBUMBOCTH CHCTEMBI.

Camo Bo3aeiicTBHE MOXKeET OBITh B OJIHY MJIM 00€ CTOPOHBI, KaK
MOJIE3HBIM, TaK M BPEeIHbIM, MOKET MPeICTaBJIATh IepeMeHHOoe
BO3/1eHCTBHE.

B kaudecTBe mpumepa 3akoHa mepexoaa K 0oJiee ympaBJisieMbIM
pecypcaM MOKHO PacCMOTpPeTh IBOJIOLMIO YIIPABJICHUS BbIYMCIUTEIbHON
TexHUuKoO#. [lepBble KOMNBIOTEPHI YNPABJISJINCH HA aNNlapaTHOM YPOBHe
(hardware) — 3JekTpoHHBbIe peJie, TpaH3ucTopbl W T. n. Cueayrumum
3TANOM CTAJIO0 NMOSIBJIEHHE HU3KOYPOBHEBBIX fI3BIKOB NPOrpaMMHPOBAHUS
(Assembler). ITo3:xke OblIM pa3padoTaHbl A3bIKK 00Jiee BLICOKHX YPOBHEH —
Fortran, C ¢ ynpasjeHueM He Ha YPOBHeE OT[eJIbHBIX KOMAH/, 2 HA YPOBHE
KJIACCOB, MOjayJieil u OubdanoTek. boJiee BLICOKMH YPOBEHb YIIPABJISEMOCTH
— 00bEKTHO-OPMEHTHPOBAHHOE NPOrpaMMHMpPOBaHHE M co3JaHue 0a3
AaHHbIX. O0beANHEeHNEe KOMIIBIOTEPOB B CETH OT JIOKAJIbHBIX 10 HHTEPHETA
NMO3BOJINJIO PACHIMPUTH BO3MOKHOCTH YyIpaBJiieHHs MWH(GOPMAIHOHHBIMH
pecypcamu. IlocsieqoBana oundppoBka U pocT MyJIbTHMeEIHMA KOHTEHTA.
IHonb30BaTeiAMM  BBIYMCIMTEJbHBIX ceTeill cTaja OoJblIasi 4YacTh
HaceJieHus1 3eMJIM, 00bEeKTaMH YIPABJICHUS CTAJI0 OTPOMHOE KOJIHYECTBO
ycrpoiictB  (uHTepHerT  Bemneil). OO0bektamum  ouM(PPOBKH  CTAJIHU
OMosloruyeckue M MeJIMUMHCKHE JaHHbIe, C OYpHbBIM pa3BUTHEM
ononnpopmatuku. K orpoMHbiM MaccuBam pacnpefejeHHbIX JaHHBIX
CTAJM NMPUMEHATHCS METOAbl MAIIMHHOIO O00y4YeHHusi. YIIpaBJieHHE CTAJIO
0oJsiee TMOKMM, MACIITAOHBIM M TOHKO HACTPOEHHBLIM ¢ HAMHOIO MOPSI/IKOB
00JIbIIMM  KOJMYECTBOM  33/IeMCTBOBAHHBLIX 00BbEKTOB. 3ajayaMu

3¢ ¢eKTUBHOI0 NPUMEHEHHUS MH(POPMALMOHHBIX TEXHOJIOIMH B PA3JIMYHbIX
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aACIeKTAaX 3aHMMAETCS IPyNIa HAYYHbIX cnenuagabHocTei 05.13.00
«H(popMaTHKA, BLIYUCIUTEIbHAS TEXHUKA U YIIPABJICHHUE).

K yIIpaBJsieMbIM pecypcaM, M03BOJSIIOLIUM OBbICUTH
3¢ PeKTHBHOCTL CHCTEMbI, OTHOCATCH PAa3JIMYHbIE I0JIS U BELeCTBA.

JIJIs1 3aI0MMHAHUSA OCHOBHBIX moJsied macrepom TPU3 3n0THBIM
Bopucom JIbBoBuuem [21] npennoxena adopesuarypa <MATXIM»:

- M — MexaHU4YecKoe — MeXaHM4YeCKHe YCHJ/IUsA, MepeMelleHus;
rPaBUTALMOHHBbIC M HEHTPOOEKHbIC CHJIbI; BUOPALIMM, YAAPBI; a3Po- U
ruapoauHamudeckue 3pdexrol

- A — aKyCTHYeCKOe — 3BYKOBbI¢ K0JICOaHUd, YJIbTPa- U
HH(PPaA3BYK, CTOSTYHE BOJIHbI, PE30HAHCHBIE KOJIe0aHUA

- T — Temy10BOE — HarpeB U OXJIAMKACHUE

- X — XMMHYeCKO0e — MCI0/1b30BAHNE XUMHYECKHUX PeaK Ui

- D — 3JIEeKTPUYECKOe — e CTBHE MOCTOAHHOT0 WU
NePEeMEHHOI0 TOKOB, 3JIEKTPOCTATHYECKOE I10J1e

- M — MarHuTHOE AeMCTBHE MOCTOSTHHBIX U 3JIEKTPOMATHUTOB

Ilepeuyens noJieit ab0peBuatypsl MATXIM He 10J10H,
NPeAIAraeTcs ACHMUPAHTY CAMOMY JAONMMCATH MOJISI, HCIOJIb3yeMble B
00J1aCTH €ro UCCJIeI0BAHUS.

BemecrBa ¢ 0CO0OBIMH XapaKTEPHUCTHUKAMU: JierKoucnapsieMbie
(ra3oTBOpHbBIE); JIETKOPacCTBOPUMBIE; JIETKOBBITPaBJIMBaeMble;
JIerKocropaemMsle; Jerkomjiassumecs; ¢ dpdexrom nmamaru (popmbl
(MeTaJs1, mIacTHK); ¢ 3¢pPexrom Kiopu; yBennuupamomme cBoil 00beM
IpUH  3aCTHIBAHUM; MOJUMEPU3YIOILIHMECs;  JerkopaspyliaeMble.
HayuyHoi 3aga4yeil CO3JaHUsl MAaTEePUAJIOB € 3aJJaHHBIMH CBOMCTBAMU
3aHUMAIOTCH AaCNUPaHTHI rpynnsl cneguaabHocten BAK 05.17.00
«XUMHYECKA TEXHOJOT U,

YupasasieMoCTh CHCTEMOM MOKeT ObITh 00ecneyeHa NPUMEeHEeHUueM

OecnJIaTHBIX (elIeBbIX) BelleCTB, MMEIOUIUXCS BHYTPH U B OJiMKkaiinmeM

OKPYKCHHHU CUCTEMbI: IIYCTOTA, I€CHA, BO3AYX, BOJAA, CbIIIY4YHE TE€JAa,
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orxoabl. U3BecTHBIC NMPUMEPBI € yIpPaBJeHHEM BBICOTOH MMOJIEeTa HA
BO3AYIIHBIX IIApax, TIJYOMHOW TMOIpy:KeHHs TMOABOIHBIX JIOHAOK,

HCI0JIb3Yys 0aJl1acT.

2.7. HacTHbIE CIy4ad 3aKOHOB: caMOCOOPKH, MOBbILICHUS
CBEPHYTOCTH CHCTEMbI, BBITCCHCHUS YeJI0BEKA

PaccMoTpuM YacTHBIE CIY4ad 3aKOHOB, KOTOPbIEe PACKPBIBAIOT
BAPUAHTBI, 4 KAK K€ UMEHHO MOKeT NMPOMCXOAMTHh MPUOJIMKEHHE K
HaealbHOM cucreme.

3akon 9. 3akon camocoopku. Ilepexom 0T cuUcCTEM, KOTOpbIe
Tpedyercsl 1eTaJbHO CO3AaBaTh, IPOAYMbIBATHL H KOHTPOJIHUPOBATh, K
«CaMOCOOMPAIUMCH» CHCTEMAM.

Kak utor pa3BuTHs HEJUHEHHON HEPABHOBECHOH TEPMOJAMHAMHUKH
NMOSIBUJIACHh HAyKa 0 CaMOOPraHU3alUM M YCTOMYHUBOCTH CTPYKTYP
PA3TUYIHBIX CJIO0KHBIX HEPABHOBECHBIX CUCTEM! (l)PBI/I‘lECKI/IX, XUMHUYECCKUX,
OHMOJIOTrHYEeCKHX H CONUAJIBHBIX — CHHEPreTuKa. CaMOOPFaHI/BaHHﬂ
peajm3yercs B (pU3MKe HEPABHOBECHBIX NMPOLECCOB, A TAKKE B XUMHUYECKUX
peakiusix, rJie OHA YaCTO OMUCHIBAETCS KaK caMocOopKa.

Tepmun  camocOGopka  OTHOCHMTCH K  MeTOAAM  TOJIyYeHUs
HAHOCTPYKTYP (HaHOMATEpPHUAJIOB) «CHU3Y—BBEpX». CamocoOopka
npeacTanisieT co0oii mpomecc, B KOTOPOM HeyNoOpsi0YeHHAsl CHCTeMa yiKe
CYILIECTBYIOIIMX KOMIIOHEHTOB 00pa3yeT OPraHM30BaHHYI0 CTPYKTYPY, KaK
CJICACTBHC KOHKPETHLIX JIOKAJbHBIX B3aHMOHeﬁCTBHﬁ MEKAY CaMHUMHU
KOMIIOHCHTAaMMU, 0e3 BHeEIIHEro HarpaBJCHUS. OcHoBHas jagadya aJid
peaju3anuu CﬁMOCﬁOpKI/I — HGOﬁXOIlI/IMOCTb NMOBJIMATH Ha TIapaMeETpPbI
CHCTEMBbI U 33/1aTh CBOMCTBA OTAEJbHBIX YACTHUI[ TAKMM 00pPa3oM, YTOOBI

OHM OPraHM30BBIBAJIMCH C 00pPa30BaHUEM KeJIAeMOil CTPYKTYPHI [26].
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Camoopranu3anus B IPUPOJIHBIX CHCTEMAX HMeeT CJIeyIoue
0COOCHHOCTH:

1. PacnpenesieHHe CyMMApPHOIr0 3HAHUS IO Bceil cucremMe M
CaMOYINPaBJIAEMOCTb 0€3 NMpeANnUuCcCaHuid CBepXy BHU3 — U30BITOYHOCTD
KOMAH/JHBIX IYHKTOB.

2. OnpenesiecHHYI0 HE3aBHCHUMOCTb U ABTOHOMMIO KAK/I0W 4YaCTH,
U3 KOTOPBIX COCTABJIEHA CHCTEMA, IPH HE:KU3HECTIOCOOHOCTH OTAEJIbHBIX
3J1eMEHTOB BHE CUCTEeMbI (TEPMHUT, TEPMUTHHUK, JIeC, IKOCUCTEMA).

3. TloCTOSIHHYI aJanTanui, MNOXO0KYH Ha IOHCK HOBOIO
paBHOBecusi. buocucreMbl CTpeMATCH K PABHOBECHIO, HO HUKOIAA €ro
He [IOCTMIalT COXPaHsAS HEPABHOBECHOCTb, HECTA0WIbHOCTD,
BO3MOKHOCTH IEPEeCTPONKH K HOBBIM YCJIOBHSAM.

4. Camou3MeHSIOLIHECH MPABUJIA, BOKPYT KOTOPBIX U
BO3HUKAET CJI0KHOCTH MOBEJCHUA COO0pa3Hasi CI0KHOCTH CpPe/bl.

5. OrcyrcTBHe 4eTKOW TPaHMIbI MEXKAY CHCTEMOW M BHEUIHEH
cpenoii. buocucTeMbl NOCTOSAHHO CTPEeMSATCA K 3axBary JiHOO0ro
O0JIMKHEr0 y4acTKa, MepeKpPauBalT IPaHUIbI, KOTOPbIE MOCTENEHHO
npuodperarT ¢pakrajbHbie o4YepraHus. B Ouocucremax sIpko
BbIpa:keH 3¢ ekt 3MepaKeHTHOCTH [27].

Camoopranusanusi B KuOepHeTHKe — MPOLIECC, B X0/Je KOTOPOro
co3/aercsi, BOCIPOM3BOAMTCS WM COBEPIIEHCTBYETCS OPraHU3aIus
CJI0’KHOM TUHAMM4ecKoii cucTtembl. [Iponeccbl caMoopranu3anum MOryT
HMeTh MECTO TOJbKO B CHCTeMaX, 00/1aJalIIUX BBICOKHM YPOBHEM
CJI0KHOCTH ¥ OOJBIIMM KOJUYECTBOM 3JIEMEHTOB, CBSI3H MeEKIY
KOTOPbIMH HMMEIOT He KeCTKHH, a BepPOSATHOCTHbIN Xxapakrtep. Ba:kHo
HAJIMYMe pacnpeaejieHde 3JJeMEHTOB YIPaBJIeHUS IO CHCTeMe U
00JILIIIOT0 KOJIMYECTBA 00PATHBIX CBsi3el (00pa3oBaHMe MOJIOKUTEIbHOM
o0paTHOM cBsI3M /i1 peryJsiiuu B cucreMe). Kak M0kHO 0TMeTHTB, U151
yCIEIIHOM peanu3anuu 3¢ dexTUBHOM camocoOuparIencs

HCKYCCTBEHHOM CHCTeMbI TPedyeTcsl CKONMMPOBATHL MHOI0€e y OMOCHCTEM.
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Ilpy ycmemHoil peaqu3anmum  caMOCOOHMpPAIOIICHCH  CHCTEMBbI
He0OoJIbIIMe M MOHATHBIC IPABUJIAa HA MUKPOYPOBHEe TPpaHcpopMuUpyoTcs B
CJIO’KHOE OPTraHM30BAaHHOE NMOBe/IeHNEe HAa MAKPOYPOBHe [28].

N3 JJTHK npoucxoauT caMocOOpPKa KJIETOK, U BCe KMBOTHBIE
SIBJISIIOTCS pe3yJbTaToM camocOopku (puc. 2.21). IlpaBusia 10poKHOT0
ABUKEHUSI, KOTOPbIE COOIONAET KAXNKAbIM YYACTHUK MCKJIIOYUTEIHHO
B YaCcTH ce0sl Kacamwlleicsi, BBIIMBAOTCH B OPraHM30BAHHbIN MMOTOK
Ha Tpacce (puc. 2.22). Cexkper ycnexa koHuenuuu UHTEpHET CBA3AH C

HCNO0JIb30BAHNEM NPABUJ CAMOCOOPKH.

Puc. 2.22. CamocO0pKa y4aCTHHUKOB /IOPOKHOT0 JIBUKEHU S
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3akoH 10. 3ax0H MOBBINICHUE CBEPHYTOCTH CUCTEMbI

DYyHKIUU, KOTOPbIMH MEPECTAT MO0Jb30BATbCH, HCYE3AI0T
BMeCTe C 3JIeMEHTAMM CHCTEMbl, KOTOPbI€ UX BBINOJHAKT. JJIEMEHTOB
CTAHOBUTCH MEHbIE 32 CYeT TOro, YTO OAMH 3JIEMEHT CTAHOBMTCH
CIIO0CO0CH BBINOJHATH HECKOJIbKO PYHKIIUIA.

B kakmux ciy4asi 3J1eMeHT MOKeT ObITh CBEPHYT:

-  ecJM HcYe3Jia BblNoJHAeMass MM (yHKUMS; Hanpumep,
HIYMOHU30JISIIMS B MOOMJILHOM TeJiepOHe He HY’KHA, NMOCKOJIbKY OH He
H3/1aeT [IyMa MO0 CPABHEHUI0 C 0oJiee MOIIHBIM TMEPCOHAJbHBIM
KOMIIBLIOTEPOM;

- ecJIM 00beKT QYHKIHUH caM BbINOJIHACT 3TY pyHkuuo. Hanpumep,
B MarazmHax camMoo0CJIy’KUBaHUs MPoJaBell He MOA0MPaeT TOBapbl — ITUM
3aHHMAIOTCs caMu NMokynateau. Eciiu BuieokapTa no cBoeii KOHCTPYKIHH
uMeeT I(PPeKTUBHBIN TENIOOTBOA, TO BEHTHJISAAITOP HE HYKeH;

- eCJiM (PYHKIUIO BBINOJHAKT OCTABIIUECH 3JIEMEHTbI CHCTEMbI
win Hajacucrembl. Hanpumep, B aBToM0OM/IsIX QYHKIIUIO O0ecieYeHU st
KECTKOCTH KOHCTPYKLUHMHM MOKeT BBINOJHATL paMa, a MOXKeT
BBINOJIHATL CaM KYy30B, WU paMa B JIETKOBbIX ABTOMOOMWJIAX B
00JIbIIMHCTBE CJIy4aeB OTCYTCTBYeT.

IIo 1oCTHKEHUIO EJIH CYLIeCTBOBAHUA CUCTEMbI UJIH IPH
HCYE3HOBEHHMH LEJIM CHCTEMA PaciagaeTcs.

IHocJienoBaTe IbHOCTH CBEPTKU CUCTEMbI MAHUITYJISATOP THIIA
«MBIIIbY € MOBBIILIEHHEM YPOBHA HAeaJIbHOCTH (puc. 2.23):

- HcYe3 MPOBOJA, 2 PyHKIUS BHINOJIHACTCSH;
- HCYe3JIM KHOMKH, 2 (DYHKIUSA BbINOJIHICTCH;
- HMCYe3JI0 KOJEeCUKO, a GyHKIUS BbINOJIHACTCH

- HCYe3 MAHMIYJSATOP THIA «MbIIIbY (MOABUJIUCH CEHCOPHBbIE IKPaHbI),

a pyHKUMS BbINOJHSETCS.
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Puc. 2.23. CBepTKa cuCTeMbl MAHUILYJISITOP THIIA «MbILIb»:

HCYE€3/IM KHOIIKH, KOJIECUKO, IITHYP

HMCTOYHMK OCBeIleHHsI IO03TAIIHO MOJKET ObITH CBECPHYT /110

CaMOro M3JIy4aKIlero CBeToBOM MOTOK 3JieMeHTa (puc. 2.24).

Puc. 2.24. Ilocsie10BaTe/IbHOCTh CBEPTKH CUCTEMbI HCTOYHHK OCBELIEHU S

CBepTbiBaHHE CHCTEeMbl MOKHO TPOCJIEIUTh HA  IIHPOKO
HCMOJIb3YeMOM B MeHeIKMeHTe MeToae (YHKIHOHAILHO-CTOUMOCTHOTO
anaau3a (OPCA), niau B anrumiickoii adbopesuarype Activity Based Costing

(ABC).
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B 30-e roasr XX Bexa amurpupoBasmmii u3 Urajimu coBerckuii
aBuaKkoHCTpYKTOp Pobept JIronBurosuu baprunu paspadoran meron,
OCHOBAHHBIN HAa (QYHKIHUOHAJIBHON MoOJeH O00bEKTa, HJIf KOTOPO
(¢opmynpoBasl HACAJbHBIA KOHEYHBIH PpPe3yabTaT HU 000CTPHAJI
nporuBopeyue B cucremMe. OyHKIHOHAJBHBIA NM0AX0A bapTunu craj
OCHOBOH (P)YHKUIMOHAJIBbHO-CTOUMOCTHOI'0 AHAJIHN3A.

B xonie copoxoBbix rogoB XX Beka IOpuii Muxaiijosuu CodoJieB,
nHKeHep-KOHCTPYKTOp Ilepmckoro Tesnedonnoro 3asoga CCCP,
MPUMEHW CUCTEMHBIA aHAJIN3 U M03JIEMEHTHYI0 0TPA00TKY M3/1eJIMH.
OH paccMaTpuBajg KaKAbldi KOHCTPYKTHBHBIN 3JIEMEHT Kak
CAMOCTOATEIBHYI0 4YacTh  KOHCTPYKUMHM, (opMyJHpOBaI  ero
(pyHKIHOHAJIIbHOE HA3HAYECHUE KAK OCHOBHOE WIH BCIIOMOTaTeJIbHOE.

Bo Bpemssi Bropoii MUPOBOM BOMHBI aMEPHMKAHCKAs KOMIIAHMS
«/lakeHepas JJIeKTPUK» BBIHY/KICHHO YJelleBJsiJia HW3JAeJusl Hu3-3a
aepunura marepuajon. Ilociie BoiiHbl HHKeHep Komnanuu Jloypenc /1.
Maiijic, COTpYAHMK OT/Ae/Ia cHAa0KeHHs, 3HaBIIUi 0 padorax ColoJieBa,
3aHAJICA AHAJIM30M OT3BLIBOB NOJIb30BaTesed 0 padore usaenauid. OH
BbISIBIJI, YTO MOJIb30BaTeJH B OOJBIIMHCTBE CIy4YaeB He 3aMeTHJIM
YXYIILIeHUs] XapaKTepucTUK usgeauii. JI. Maiuic cran aHaau3upoBaThb
MO3JIEMEHTHO KaKJA0e Hu3/JejiMe HAa BO3MOKHOCTH €ro yjAelleBJICHUs,
CIKOHOMMJI (ppMe OrpoOMHBIE CYMMBI U B 1952 roay 3aperucrpuponaJi
METO0/J CTOMMOCTHOI'0 aHAJIN3A.

Metoabplt ®CA aktuBHO passuBajucs, B CCCP, CIIA, SAnonun
U APYI'UX Pa3BUTBIX cTpaHax [29].

Pesromupyem, meron @®CA 3akjo4yaercss B TOM, YTO MO0JIb30BaTeH
OIIAYMBAIOT HYKHbBIC HM (l)yHKIIl/II/I, U 1oJb30BaTelieili He HHTEPECYIOT
U3AEePKKH KOMIIAHMH. Yacrs GyHkumit U31eJ i SIBJISIFOTCS
BCIIOMOTIaTC¢JIbHBIMH, HEKOTOPLIC PEAKO HCIOJbB3YIOTCHA — HMCHHO CBSA3AHHBIC
¢ HHMH JJIEMEHTBI CHCTEMBbI [J0JKHbI ObITH NpoaHAJIU3UPOBaAHbI Ha

BO3MOKHOCTb CHM’KCHUSA M3ACPKEK UJIH YCTPAHCHUSA U3 KOHCTPYKIIMMA.

56



IIo fJaHHBIM AMEPUMKAHCKONW CTATUCTHKH, KaXIbIA 0J11ap,
BJIO:KeHHbIH B @CA, MoxkeT npuHecTH 0T 7 10 20 10J1J1apOB 3KOHOMHHU
3a CYeT CHHKeHHsI ce0eCTOMMOCTH NMPOAYKIMH.

3akoH 11 3aK0H BbITeCHEHHS YeJI0BEKA

B npomecce pa3sBuTHS  TeXHHYeCKOiH CHCTEeMbI TeXHHKA
HAYHMHAaeT BBINOJHATH (PDYHKIUHN, KOTOPbIe PaHee BbINMOJIHS Ye/I0BEK,
NOCTENEHHO NPUOJIMKAACH K MOJTHOCTHIO «0ec4esI0BeYHOI» CUCTEeMe.

Tepmun «Pob6oT» npuaymaa yemckuii nucaresb Kapea Yanek B
Havase XX Beka u podoTaMu 0003HAYAJI MEXaHU3MBbI, CO3IaHHbIE IS
BbINIOJIHEHUSI  TsKeJOM  padorbl ¢ 3ameHod  Jiwoged  [30].
Po0oToTeXHUKA, MEXAHU3ALUA U ABTOMATH3AIUS — OAHU U3 OCHOBHBIX
HAINIPABJICHUH PAa3BUTUA COBPEMEHHBIX TEXHOJIOTU.

BriTecHeHHe 4Ye/IOBEKAa NPOMCXOAUT He Cpa3y M He Bceraga
NMOJHOCTHI. AHaIN3 10 @CA 1no3B0JIeT BbISICHUTh, Kakue (PYHKUUH
IKOHOMHMYECKH I deKTUBHee BbINOJIHACT 4YeJ0BeK, a KaKue
TeXHUYECKHEe YCTPOMCTBA.

B03M0KHO BbITECHEHHE 4YeJIOBEKA KAaK 00bEeKTa, 3aMeHa ero
AeSITeJIbHOCTH YCTPOMCTBAMU, BbINOJHAKWIIMMHU Te ke onepauuu. Ho
TaK’Ke BO3MOKEH PEUH)KUHMPHHI TEXHOJIOIMH ¢ NMPUHUMIUAIbHBIM
U3MEeHEHHEeM BBINOJIHAEMbIX onepanuil. Hanpumep, OecnmuioTHbIe
JieTaTeJbHble annaparbl (puc. 2.25) u rpy30Bble aBTOMOOWIH BeCbMa
CYLLIECTBEHHO MEHSIOT CBOM XAPAKTEPUCTHKHU: HCUYE3AT MeECTO /I
pasMelieHusl NMWJIOTOB M CHCTEMbI KM3HeoOecCleYyeHHsi, TPAHCHOPT
CTAHOBHUTCSH CIOCO0CH BBIACPKUBATH INeEPerpy3Kku, KOTOpPble pPaHbIle
ObLIIM HECOBMECTHMBbI C COXPAaHEHHEM 30POBbS MUJIOTOM M MO3TOMY

OBLJIM HEBO3MOKHBI.
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Puc. 2.25. BecnWwJIOTHBIH JleTaTeIbHBII annapaTt — NpuMep BbITECHEHUs YeJ0BeKa U3

CHUCTEMBI

IIpu 3BoOJOIUM CHCTEMbI 32 YEJOBEKOM MOXKET OCTABATbhCH
TBOPYECKAsi, AHAJUTHYECKAS HECTAHJAPTHas PpadoTa, HO TaKiKe
MOkeT ObITb MW HA000POT, UYTO YeEJOBEKY OCTAHETCS MeHee
kBasmpuuupoBannas padora. Hampumep, BHeapeHHe cHCTEM
HABUTAIIUM CHU3UJIO TPEOOBAHUS K TAKCHUCTAM M HUX OILIATY.

IIpumepsbl BbITeCHEHHUS YeJIOBEKA — MAra3uH caMo00CIyKUBaHUs,

0aHKOBCKHMI aBTOMAT, COOPOYHBIH KOHBeiiep (puc. 2.26).

Puc. 2.26. BoiTecHeHHe YesI0BEKA B IPOU3BOJICTBE
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3. YPOBHU U3OBPETATEJIbCKHUX 3AJJAY

3.1. 'naBHasi moJie3Hasi PyHKUMSA CUCTEMbI

JIro0asi TexHHMYecKasi CHCTeMa CO3JaeTcs JJs TOr0, 4YToObI
BBINIOJIHATH CBOIO IJIABHYIO M0JIE3HYI0 (DYHKIIUIO.

HNHbIMHE cJ10BaMU, M10JIb30BATEII0 HY:KHA He CHCTEMa caMa 1o cede, a
€ (QyHKuMSA. A HAJIUYHE CUCTEMbI — JIMIIb HEO0X0AMMOCTh, B
KOTOPOi1 BCcerjaa NpucyrcTBYIOT (paKTOPbI PaciiiaThl.

Tak, aBTOMOOM/Ib IOMOraeT YeJI0BEKY IepeMellaTbcsl U3 0JJHOI0
MecTa B Jpyroe (BbINOJHSIET moJe3HYI0 G(yHkuuw). W3nepxkn
NPUCYTCTBYKOT B BH/JE HEOOXOAMMOCTH PEMOHTHPOBATH ABTOMOOMIIb,
OILIAYMBATHL HAJOIM W TOIUIMBO, NMPOCTAMBATHL B NPOOKaX, HCKATh
MeCTO ISl NAPKOBKHU, OYUIIATH MALIMHY W J0POry B HENOIoAy, pUCKA
apapuii um yronma (puc. 3.1). HaOuparwr nDOMYJAPHOCTH
aJIbTePHATHBHBIE BAPUAHTBHI, yMEHbIIAKIIHe U3/IePKKH :

BEJIOTPAHCIIOPT, O0IECTBEHHBIH TPAHCIOPT, TAKCH, KAPIIEPUHT U T.1.
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Puc. 3.1. ®akTopbl pacnjiaTel Ha HAJMYHE ABTOMOOMJISI
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Kak omnpenenurs, kakass U3 (QYHKOUA TEeXHHYECKOH CHUCTEMbI
saBjasgerca rjaaBHoud? Cieayer mnompo0oBaTh YHNPOCTUTH CHCTEMY,
OTKa3bIBAsSICh OT QYHKIUI, KOTOPbI¢ OHA BHINOJHACT. U Kak TOJIBKO MbI
nonpodyemM yCTpaHUTh (PYHKIUIO, KOTOPas ABJIsieTC IJIABHOM, cMcTeMa
CTAaHOBHUTCH HeHY:kHOU. HeT riiaBHOM PyHKIIMM — HET U CHCTEMBbI.

Hanpumep, ruaBHasg (YHKUUSA HMHTEpHeT Opay3epa —
oTro0paxxeHue nuHpopmanmnu.

IMomumo riaaBHOM (PYHKIUH, CHUCTEMAa MOKET BBINOJHATHL U
apyrue, Bropocrenennbie. Hampumep, nisi aBTOMOOMJIA BTOPHYHBIX
(pyHKUMH MHOKECTBO: cO34aHHMe KoMpopra I NaCCaKUPOB,
HCTOYHHUK YIEKTPHYECTBA U TeIJIa, MECTO XPAHeHHU U T. [I.

Ecay TeXHHMYeCKyI0 CHCTeMY HMCI0/1b30BaTh He 110 HA3HAYEHMIO,
TO B Held INPOABJIANTCA JaTeHTHble @ynkuuu. Hanpumep,
aBTOMOOMJIb MOKHO MCII0JIb30BAaTh BMECTO IPy3HJIA WM NMOACTABKH.
HNHorpa pemenne n3o0peraresbCKOH 321a4U CBOAUTCSH K HAXO0KIACHUIO
HEOOBbIYHOI'0 PUMEHEHUS TEXHUYECKON CHCTEMBI.

DakTOop pacmjiarbl 0T TEXHUYECKOH CUCTEMbI IPUCYTCTBYET KAK
BpeaHble pyHKuuu. Bpeansie pyHKUMU — 3arpsi3HEHUHE BbIXJIONAMH,

YXyAIICHHUE 3J0POBbHA BOAUTEIA U MMACCAKUPOB.

3.2. UneanbHblil KOHEYHBIH pe3yJbTaT

IIpu pa3pabdoTke HOBBIX pelIeHU KpailHe BA’KHO MPEACTABJIATH
cede MaeabHbI KOHEYHbIN pe3yiabTar. HamoMHuM, 4TO0 3TO Takoe
peuieHue nNpoodJiemMsl (3a1a4M), NP KOTOPOM CHCTEMbI HeT, a (PYHKIUS
BbINOJIHSAETCA. Takoil moaxom MoOkKeT NMOTPeOOBATH MHOIOKPATHOM
nepepopMyJTMPOBKHU UCXOTHOM 3a1a4H.

Hanpumep, 3axaya 0e30MacHOCTH [TOPOKHOTO [BHKEHHS MOMKET
pemiaTbCsd Ha YPOBHE OXOThbI HanyJIbHOﬁ CJIy)Kﬁbl 3a IIbSAHBIMH
BOJAMUTEC/IAIMHA, CYAOB M BLITpe3BI/ITeJIeI7i, YCTpaHeHus HOCJICIICTBI/Iﬁ INbAHBIX
apapuii. Bo3MoOkHO penIeHHe Ha YPOBHE «YMHBIX» aBTOMOOWJIeH, He

JAI0IIUX BO3MOKHOCTH NbSIHBIM e31UTh. M0KeT ObITh pemicHue Ha YpOBHE
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OTPAHMYEHHH TNPOJANKU AJIKOIO0Jsi, a MOKeT ObITh B CO00LIECTBE
HEJ0MYCTHUMO YIOTpPeOJIeHue aAJTKOr0JIs M0 KAKUM-JIH00 MPUYHHAM.

B mocaennem ciyuae pemenue 6JM3K0 K HI€AJIbHOMY — HET NMbSIHBIX
BOJAUTEIel U He HY)KHA Lejasg cucreMa OOpbObI ¢ BOAUTEJNSIMH H

nocjeacreuamu [31].

3.3. Tunbl npoTUBOPEYMii: A/IMMHUCTPATHBHOE, TEXHHYECKOE,
(pusnyeckoe

JkoHOMHUYeCKAA JI(PPEeKTUBHOCTh TEXHHYECKON  CHCTEMBbI
3aBHCUT OT TOr0, HACKOJbKO XOPOUIO OHA BBINMOJHAECT TIJIABHYIO
MOJIe3HY0 (PYHKUHMIO, paal KOTOpPOW OHAa U co3aaBajach. UToObI
noBbicuTh KIIJ[ cucrembl, TpedyeTcsi yCHIMTHh HEKOTOPOE CBOWCTBO
oaHOro wu3 »djemeHToB. Ilpu H3MeHeHUM CBOMCTB JJIEMEHTA
HAPYLIAETCH COIJIACOBAHHOCTh MEKAY JJIEMEHTAMH TEeXHUYeCKOU
cucrembl. Hampumep, 0oJiee MOIIHBIA JABUrare]b B aBTOMOOMIIE
CTAHOBHUTCS CJMIIKOM THXKeJIbIM, 0ojiee 00beMHBIM, YCHJIHUBAKTCH
TpeOOBaHMS K MOJABECKe, MoJAAa4Ye TOIUIMBA, cucTeMe oxJakaenus. Jus
BbINIYCKAa HOBOI'0 aBTOMOOMJISI BOBHMKJ/IA HEO0X0AMMOCTh peliaTb Bce
3TU NMPOo0JIeMbl, KOH(PJIUKTBI B CUCTEMe, IPOTUBOPEYHS.

IIporuBopeune — NposiBJIcHUE HECOOTBETCTBUA MEXKAY PA3HBIMU
TPeOOBAHMSAMH, TNPEAbABIAEMbIMUA YEJOBEKOM K CHCTeMe, H
OTPAHMYEHHMSIMHM, HAJAraeMbIMM Ha Hee 3aKOHAMHU MNPHUPOIBI,
COUMAJIBHBIMU, HOPUAHMYECKUMH H HKOHOMHYECKHMMH 3aKOHAMH,
YPOBHEM PAa3BUTUS HAYKHM U TEXHHMKH, KOHKPETHBIMH YCJIOBHSIMH
NPUMEHEHUS UT.II.

Hpumep. [Ans yBeJuMYeHHUST CKOPOCTH I0JIieTa caMoJjera JIOTMYHO
YMEHBIIUTH IJIOIIA/lb KPbLJa. ITO 00ecneuyuT CHHIKEHHEe COIMPOTUBJICHUSA
JABHKEHUIO M MeHbIe pacxoj roprodero. Ho manas miomaab KpblLia He
obecrieunBaeT TpedyemMou NMOAbEMHOM CHJIA IIPU MAJIBIX CKOPOCTHX.

ITocagka u B3JieT OyayT BO3MOKHBI JIMIIb Ha 0ojiee BHICOKOM CKOPOCTH, a

3JHAQYUT BOSHHUKAET HOTpeﬁHOCTL YBECIUYECHUA NJIUHBI B3JI€THO-HOC3£[O‘IHOﬁ
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nojiocbl.  HMcmoab3oBaTh  CyllecTBYIOIIHE  a’3POAPOMBI  Oyner
3aTPYJAHUTEJIBHO, YTO HEIOIYCTHMO.

PemienuemM crajm camoJjieTbl ¢ M3MEHsIEMOH CTPeJIOBHIHOCTBIO
KpbLIa, nepBble 00pa3ibl KOTOPBIX MPO0OBAJIM CO31aBaTh BO BTopyio

MHPOBYIO BOiiHY (puc. 3.2).

Puc. 3.2. lepBblii coBeTCKMIi caMoJIeT ¢ U3MeHsIEMOii CTPeJIOBUAHOCThIO Kpbliia CY-17

Ha HayajbHBIX J3Tamax pa3BUTHS B CHCTeMe HMMEIOTCH OIrPOMHbBIE
HEHCIOJIb30BAHHbIE€ CKPBIThIE pe3epPBbl ISl yJIydllleHUsl, U MPOTUBOPeYHs
pa3pemiaoresi nyrem kommpommucca. HMcnoJsib3ys pe3epBbl  CHCTEMBbI,
OTBHICKMBAIOTCS BAPHAHTHI KOHCTPYKIHMH, 00ecneynBaoline nmpuemMjiemMblie
3HaYeHHsT 00enX KOHKYpHpYyIOHIUX XxapakTepucTuk. Takoii myTh
HHKEHEPHOI0 yJIy4llleHUus BO3MOKEH 10 HEKO0ero mnpejaesia, mocjie KOToporo
HEBO3MO’KHO COXPaHSThH OajaHc XxapakTepucTuk. Takoe mporuBopeune
MOKeT OBbITh pa3penieHo Julllb Ka4eCTBeHHbIM H3MeHeHHeM

— CO3JAaHMEM NIPUHIMIIHAIBHO HOBBIX TEXHUYICCKHUX pemeHm”I. Pa3Burne
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TeXHUKH, KAK Mbl BUJAUM, IPOUCXOAUT MO AUATEKTHIECKOMY
Yyepea0BAHUIO KOJTMYEeCTBEHHBIX U KAYeCTBEHHbIX U3MECHECHUH.

B TPH3 nis NOCTAHOBKH M MOIIATOBOM IETAJIU3ANUMI 32124
HCIOJIb3YHTCH TP TUIIA IPOTUBOPEYHN:

- AIMMHUCTPATUBHLBIC,

- TCXHUYECKHUeE, -

(pusuyeckue.

BoabmMHCTBO NMPo0JieM B TEXHHYECKHX CHCTEMAaX, KaK COBEpPIIEeHHO
HOBBIX, ONBITHBIX 00pa3nax, TaAK M CEPUHHBIX, BLISBJIAIOTCS MNPH HX
skcniyatanuu. [lperen3sun k padore cucTteMbl 00bIYHO (GOPMYJITUPYIOTCS
norpeduTe;ieM B BH/AE HEYETKHX MOMKEJAHUN: «X04YeTCH, YTOObI ObLIO
Jydlie...», «HY:KHO 4YTO-TO cIeJaTbh» M T. 1. AJAMHHHCTPAaTHBHOE
NpoTHUBOPeYHEe: HY)KHO YTO-TO MNpPeANPHHSTHL, a YTO HMMEHHO M Kak,
COBEpIIIeHHO HETMOHATHO. AJMUHHMCTPATHBHOE NpoTHBOpPeUNe
(¢opmyaupyercsi KpaiiHe 0000IIEHHO W JONMYCKAET OIPOMHOE KOJHYECTBO
BApPHAHTOB YTOUHEHMSI 3a/1aUM U, CJIeI0OBATEJbHO, MOAX0/1a K €€ PellleHHI0.

DopMyJIMPOBKA TEXHUYECKOr0 NMPOTUBOPEYHMs HAINPABJICHA Ha
YTOYHEHHE MOCTAHOBKU 33/a4d U CBOJAUTCA K TOMY, YTO IIpH
yJAy4YllleHUH W3BECTHHIMU MNYTSAMH OJHOIO CBOWcTBa (mapaMerpa)
CUCTEeMbI HeIOIYCTUMO YXYAIIAETCH APYrou mapamerp.

JIro0ast TexHHUYeCcKash CHUCTeMa XapakTepusyercs O00JbIIUM
YUCJIOM  MMOJB30BATEJIbCKHUX  XAPAKTEPUCTHUK: IKOHOMHUYHOCTD,
HA/I€KHOCTH, JPrOHOMHUYHOCTh, 3CTETUYHOCTh, TPAHCIIOPTA0EIBHOCTD,
0e30IaCHOCTDb, IKOJOTHYHOCTh, TEXHOJOTHYHOCTb M T. [.

Bce 3TH XapaKTepUCTHKH OTHOCATCH K CTENEHU BbINMOJHCHUS
TeXHHYeCKHUM O00beKTOM IJIABHOM M BCIOMOraTeJbHBIX I0JI€3HbIX
¢pynkuumii, 60 BpeaHbIM GyHKUMAM (akTopbl pacIIaThI,
oTpuIaTeJbHAA  CTOMMOCTH). CTpeMiieHHe  YyJAy4YIIMTHL  OJHHU
XAPAKTEePUCTUKU TEXHUYECKOH CHCTEeMbl, KaK NMPaBUJI0, NPUBOIUT K

YXYAIIEHUIO IPYTUX, KOTOPbIe MOT'YT ObITh He MeHee BAaKHbI.
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Paccmorpum npumeps! popmMmyaMpoBaHus NPOTUBOPEYHid B
cepe uHGPOPMALMOHHBIX TEXHOJIOTHH:

- CHuxeHMe HArpy3KM Ha cepBep NPHUBOJAUT K YBeJIHMYCHUIO
TpeOOBaAaHMM K  KJIHEHTCKMM IMPHWJIOKEHUAM, mpodjeMaM ¢
AKTYaJIbHOCTHIO TAHHBIX;

- IlonbiTKH YMEHbLIUTD 00bem nepeaaBaemMoit no
BbIYUCJIUTEIbHON ceTH MHPOPMALUN IPUBOJUT K 3a/IeP:KKaM padoThI
M0JIb30BATEJbCKUX TMPWIOKEHUI W3-32 OKUAAHHWs, NpodjiemMam ¢
AKTYyaJIbHOCTHIO 0TOOPaXKAEMbIX JAHHbIX;

- Josa ymo0cTrBa mosab3oBaresied BeO-caiiTa GyHKUUM JOJKHbBI
ObITH JOCTYIHbI B OJMH KJIHMK, HO 3TO NPHUBEAET K 3arPOMOKICHUIO
IJIABHOM CTPaHMIBI;

- Jlas 3amMThl 0T BPEJHOCHOI0 NMPOIrPAMMHOIO oO0OecreyeHus:
TpeOyercsi mnpoBepka (PailjioB Ha JKECTKOM [IHCKe, OINePATUBHOMI
NaMATH W HWHTEPHET-CTPaHUL, HO padora aHTUBHUpYycHOoro IIO
3a0MpaeT MHOI'0 BLIYMCJIUTEIbHBIX PECYyPCOB;

- JIaTYMKOB [J0/KHO OBITH MHOIO, 4YTOOBI MOJY4YaTh 0oJjee
TOYHYI HHpopManu 00 00beKTe, W JO0JKHO ObITH MAJ0 YTOOBI
CHHM3UThb 3aTPaThl PeCYpCcOB HA UX 00cay:;knuBaHue [32];

- Ha xanaJj cBs3u Tpeldyercsi HU3KAsi HATPY3KAa, YTOObI He ObLIO
nmomMex, M TpeOyeTcss BLICOKAS HArpy3Ka IJf mepeaadyud 00JbIIOrO
00beMa IaHHbIX;

- Cucrema 10/LKHA 0TOOpPaXkaTh JaHHbIE B PeajlbHOM peKUMeE
BpeMeHH il o0ecneyeHUs] YNPaBJIeHHs TMPoOIECCOM, HO ITO
HEBO3MO3KHO, TOCKOJILKY JJaHHbIE 10 0TOOpakeHUus TPeOYIOT 00padoTKH.

HNrak, chopmyiMpoBaHO TeXHHYECKOE NMPOTHBOpPEYHE, KOTOpOE
Kacaercs BHEIIHEH XapPaKTEePUCTUKH CHUCTEMbI, CJICAYHINWHA mar
YTOYHEHUS IOCTAHOBKU 3a4a4d — BbISIBJICHHE INPOTHUBOPEYHsS] HA
YPOBHE BHYTPEHHero ()yHKIIMOHUPOBAHHMSI CHCTEMbl — (PM3HYECKOr0

NMPOTHUBOPEYHUS.
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AJIMUHHCTPATHBHOE NpoTUBOpedue: PoOoT 10/KeH 10exaTh ObICTPO
K HEKOTOpPOH TOYKe HA CKJIaJe, YTo0bI ycneTh K pasrpyske. Ho exars
OBICTPO HeJb3sl, TAK KAaK MapHIpPyT 3axJaMJieH HeONO3HAHHbIMH
npeaMeTraMu, U 3TO ONACHO.

Texunueckoe mporuBopedue: Exath Hamo ObICTPO U B TO Ke
BpeMsi MeMJieHHO. /JIBa mnporuBopedamnmx CcBoOWCTBa Impoiecca,
KOTOpbIe 00YCJIOBJIEHbI PAa3HbIMH TPeOOBAHUSIMHU: HEO0XOAMMOCTHIO
ycnerb BOBpemMsi W Oe3omacHocThio.  Iloatomy  ¢usmueckoe
MPOTUBOPEYHEe MOKHO CPOPMYIUPOBATH CJIEAYOIIUM 00pa3oM.

dusnueckoe nporuBopeune: CKOpoOCTh J0JKHA OBITH 00JbIIAS,
4YTOOBI YCIETh, U CKOPOCTH JI0JI’KHA ObITh MaJICHbKAasi, YTOObI 10€XaTh.

Takum oOpa3zom, pusnyeckoe NPOTUBOPeUYNEe — ITO CUTYALUA,
KOI/Ia K O00BbEKTY WJIM €ro 4acTH NPeabsBJIAITCH HECOBMECTHUMbIE
MPOTHUBONOJIOKHbIE TpeOoBaHusi. OHO CTPOMTCHA MO cXeme: O0BEKT
J0JKEeH  00JaaaThb  CBOMCTBOM, BMeCTe C  TeM, HMETh
NMPOTUBOIOJIOKHOE AHTHUCBOICTBO.

Jlis  yCkOpeHHUs1 pelleHUus 3a1a4 Ha YPOBHE BbISIBJCHHBIX
nporuBopeyuii B TPU3 na ocHoBe ananmn3a naredatHoro ¢pounga CCCP

cuCTeMATH3UPOBaHbl 40 THUNOBBLIX NMPHEMOB pa3pelieHUs] MPOTHBOPEYHIi:
BO BpeMEHH, B NPOCTPAHCTBE, 32 CYeT HU3MEHEHUs] CTPYKTYPbl BHYTPH
CHCTEMBI, 32 CYeT MCI0JIb30BAHUS BO3MOKHOCTE HAICHCTEMBI.

Paccmorpum npuMeHeHue napbl IPUEMOB 1JIS pelleHus] JaHHOM
3aJa4u:

- IpueM cAejiail HA000poT — podOT efAeT B MPOTHBOIOJIOKHOM
HANPABJICHHMH WJIH 00BbEKT CKJIAAa €aM O0Ka3bIBACTCS PAIOM € Ppo0OTOM,

- IpHeM CAeJIATH 3apaHee — po0OT 3apaHee NMOABbE3KAET K HY’KHOH
TOYKE.

Bce 40 npuemMoB pa3penieHusi NPOTUBOPEYHIA ¢ IPUMEPaAMH

NnpuBeJIeHbI B HCTOYHHUKe [33].
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3.4. 1-i ypoBeHb U300peTaTebCKUX 32124 TexHnyeckune

HAYKH HANIPABJICHbI HA U3Y4Y€HHE eCTEeCTBEHHbIX
3aKOHOB € HIEJbI0 MNMPAKTHYECKOro IMNMpMMEHCHHMdA [IJId CO3JaHUdA H
MOJCPHMU3AIINH TEXHUKU. Hpmc.ﬂazmme HCCJIeaJ0OBaAaHUA U
(l)yHIlaMeHTaJILHaﬂ HayKa HEpa3pbIBHO CBA3aHbI: IOCKOJIBbKY PE3YyJbTaThbl
(bYHIlaMeHTaJILHLIX I/ICCJIeIlOBaHI/Iﬁ ABJIAIOTCHA TGOpETI/I‘leCKOﬁ OCHOBOM JJIA
MMpOBEICHUA NMPpUKJIAAHBbIX HCCﬂeHOBaHHﬁ, a Pe3yJIabTATHI HAay4YHO-
TEXHUYECKON [1eSITeJIbHOCTH MPeIoCTABISIIOT HA00p (PaKTOB, KOTOPbIE
MOI'YT IOATBEPKIATH WJIHM ONIPOBEPrarb HAYYHbIe TEOPUMU.

B TPU3 3apauun kjiaccupuUuUpyOTCs M0 TOMY, HACKOJbKO OHH
SIBJIAAIOTCS NPUHIUNUAIBHO HOBBIMH, oT I-ro  ypoBHs
(«<Hem3o0peraTeJbCcKHe H300peTeHUs1») A0 5-ro ypoBHsI (HHKeM He
ucciaenoBaHHas Tema, ¢anracTuka). KoHeuHo, Hayka [J0JI:kHA ObITh
HalNpaB/ieHA Ha penleHUe 3a4a4 Ha 0oJiee BBICOKOM YPOBHE, H
ACNHMPAHT J0JIK€H HMETh OPUEHTHPHI B BLIOOpPE TEMBI.

K nepBomMy ypoOBHIO OTHOCATCS 3aJa4M, pellieHHEe KOTOPBIX He
CBSI3AHO C YCTPAaHEHHEM TeXHHYECKUX NMPOTHBOpPEYMH U NMPHUBOAMT K
YACTHBIM yJyullleHHsiM. PelieHue 3a1a4 MepBOro yPOBHS JTOCTYITHO
KAXKAOMY CIIEHUAJTUCTY, MOCKOJIbKY:

- CpeAcCTBA pelleHMs 321a4M OTHOCATCS K TOM e 00J1aCTH, YTO U
3ajava,

- 00bEKT 321244 YKA3aH TOYHO U NMPABUJIbLHO,

- BADMAHTOB U3MEHEHUI HEMHOI0,

- BHOCHMbI€ U3MEHEeHHUS JIOKAJbHBI M1 He MEHSIOT 0ajIaHCca moacucremM
[21].

Pemienne 3agavd 1-ro YPOBHAA HaXOAHUT Ka)l(IlbIﬁ CIIenua/JIucCT, mnepen
KOTOPBIM Takasl 3aJaya MOCTaBJeHa. 3aJauyy NMepBOro YpoBHsl, HA KOTOPYIO
HMeJIC 3aperucTpUpPOBaHHbIN nmaTteHT, AabTmysuiep I'.C. 3agan yurarenssm

razerbl «[Inonepckasi npaBaa» (Homep ot 4 masi 1985 r.) u B oTBeT
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noJyumns 5272 muceM OT y4Yalluxcsi BTOPOro — celbMOro KJaccoB U3

KOTOPBIX IPABWIbHBIX 0TBETOB 061110 4570 [34].

3.5. 2-i1 ypoBeHb U300peTaTeIbCKUX 32124

Ko BTOpOMY YpPOBHIO OTHOCATCS 3aJa4¥M € TeXHHYECKUMH
NPOTUBOPEYNSIMHU, MPeEOI0JIeBAeMbIMI C MOMOIIBIO CIIOCO0OB, M3BECTHBIX
NPUMEHHUTEJIbHO K POACTBEeHHBbIM cucTemMam. Hanpumep, 3axa4a B 00s1acTu
NpUOOPOCTPOECHUS  pelIaeTcss  cnocodamMu, y:Ke  HM3BEeCTHBIMH B
NpUOOPOCTPOCHUH, HO IPUMEHUTEIbHO K IPYTHM TEXHHYECKHM CHCTEMaM.
N3MeHeHus1 3aTparuBarOT OJAUH 3JIEMEHT CHUCTEeMblI U He MEHSIOT
NPUHUMI JAeHCTBUA cHCTeMbl. PelieHusi 3agayd BTOPOro ypOBHHA —
MeJikue u3o0pereHus. /s mojsiydeHusst orBera OOBIYHO Tpeldyercs
AHAJIN3 HECKOJBbKHX /IeCATKOB BapuaHTOB pemeHus. Hampuwmep,
TeJieOH, JOMOJHEHHBIH ONpeaeJuTe/ieM HOMepPa, aBTOOTBETYHKOM,
HO OCTAJICH BCe K¢ YCTPOMCTBOM, NMPEeIHA3HAYECHHBIM /ISl IPOBEACHUS
MePeroBOpPoOB HA PACCTOAHUH.

N300peTeHusi mepBoro ¥ BTOPOro ypoBHeil TBOPYECTBA COCTABJISIIOT
TPH YeTBEPTH MHUPOBOr0 NATEHTHOro ¢oHaa. OHM COBEPIICHCTBYIOT
TeXHUKY W YJY4YIIAT ee MOKa3aTeJd, B OCHOBHOM 3TO KOHCTPYKTOPCKHE
penieHMsi, KOTOPbIe MPU3HAKTCS N300peTeHusaMu. U300peTenns mepBoro u
BTOPOI0 YPOBHEI MOXKeT ¢AeJIaTh JII000i rPAMOTHbIM HHKeHep [21].

MN300peTeHus nepBoro U BTOPOro YpoBHel XxapakTepHbl s ¢a3bl
3peJIOCTH CHUCTEMbI, 1 MPUHOCAT KPYNHbIA 3KOHOMHYeCKUH 3¢ deKT 3a
cueT OOJBIIMX THPAXKeill W3eJMH, I/Ie OHH MOTYT ObITh NPUMEHEHbI W
YIY4IIAKT pa3jn4HbIe XAPAKTePUCTUKH: TEXHOJOTHYHOCTh

H3roTOBJCHHUSA, YCTPAHCHUEC KOHCTPYKTHUBHBIX HEAOYECTOB U T. 1.

3.6. 3-i1 ypoBeHb M300peTaTeibckux 3aaa4 IlporuBopedune
U CI0C00 ero nmpeojoJIeHus HAXOASITCS B Mpeaesax

Pa3HBIX HAYK, HO CMEKHBIX MexKAy c000i ((pr3uKa U XuMHsl, XUMHS U

Onosiorusi). Pemenus 3a1a4 TpeThbero ypoBHsi CBSI3aHbI ¢ YyCTPaHEeHHEM
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NPOTUBOPEYUI, BO3HUKIIMX HA YPOBHE CHCTEMHBIX 3JIEMEHTOB.
ITosHOCTHLIO MeHsIeTCH OJUH M3 IJ3JIEMEHTOB CHCTEMbI, 4YaCTUYHO —
cBsa3aHHbIe ¢ HUM. KoanuecTBoO BapHaHTOB, pacCMaTpuBacMbIX B IIPpO1ecce
pelIeHusi, u3MepsieTcs COTHAMHU. B mrTOore — kadecrBeHHoe M300peTeHue,
BO3MOKHBIH pe3y/ibTaT LeJeHANPABJICHHOH paldoThl HCCaeA0BaTeNs 32
AOJITMA MHTEPBAJ BPpeMeHH. JTa HUIIA JJIsl NPUKJIAJTHOH HAYKH.

K TperbemMy ypoBHI0O OTHOCHTCSI NPHMEPHO NsiTasi 4YacTh MNATEHTHOIO
¢pounaa. IlpoBoaniiuch ONBITHI MO0 PEIICHUI0 MHKEHEPAMM 3a/1a4 TPEThero
YPOBHs, TMEIOIINX KOHTpOJILHbIﬁ oTBeT. CTaTHCTHKA TaKk0oBa, 4TO JHUIIb
eIUHUIbI NMPUOJTHKAINC, K KOHTPOJbHOMY pelleHnIo. 3a1auM TPeThero
YPOBHA HE PEIIATCA METOAAMHU MO3IroBOro mrypma m HOHOﬁHbIMI/I €My, a
TPeOyIOT HANIPABJICHHOI HCCJIe0BATENbCKOI padoThl [21].

B o6sacTi 371eKTPOHUKHN K TpeThbeMy YPOBHIO MOKHO OTHECTH
co3apanue duienm-maMATH, MOJYNPOBOAHUKOBAA Iepe3anucbiBaeMas
NMaMATH CYIIeCTBOBAJIA U paHee, HO N300peTeHHe COTPYAHUKA (PUPMBI
Tommba ®ya3uno Macyoku 1984 roma mopoamn/io co3gaHue OrpoMHOIO
KOJIMYECTBA YCTPOICTB BbICOKOH KOMIIAKTHOCTH,

IHePro’pPPeKTUBHOCTH U HAICIKHOCTH.

3.7. 4-i1 ypoBeHb U300peTATEJbCKUX 32124

Jlis pelieHMsl 3aJauyM CO3/J4aeTC HOBas TeXHUYECKasi CHCTeMa,
MO3BOJIMBIIASI YCTPAHUTH NMPOTHBOpPEYHsi, MPUCYTCTBOBABIINE HA YPOBHE
HAJACHUCTEMHBIX 3JIECMEHTOB B POTOTHUIIE — CTAPO TEXHUYECKOH CUCTEME.
B 3amauax yerBepTOro ypoBHsI MPOTHBOpPEYHs] YCTPAHSIIOTCS CPeACTBAMH,
AAJIEKO OTCTOSAIMMH OT HAYKH, K KOTOPO# OTHOCUTCH 3a1a4a. Eciu 3axaya
BO3HUKJIAa B MEXaHHMKe, TO CPeACTBA Ui e¢ pelIeHUs] MOIYT ObITh B3IThI,
HANIpUMep, U3 XMMHMHU, OMOJIOTHH, ONITUKH. B cCOBpeMeHHOH Hayke aKTHBHO
Pa3BHBAIOTCH  MEKAUCUUIUIMHAPHBICE  HANpaBJeHHMsA:  OHMOHHYECKHeE,
ruOpuiHble, HeHPOHHbIC CcHCTeMbl, OMoMHpopmaTtuka M T. A. Yuciao
BApHAHTOB, CpPeAd KOTOPBIX CKPBITO pelleHHe MNpodJieMbl, M3MepseTcs

AecATKaMHM Thicsi4. B pe3ysibTaTe — KpynHoe usooperenue. 3a4acryro
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HAWICHHBIH MPUHIIAN MOKeT NPUMEHATHCH K PelICHUI0 IPYTrux 3a/1a4
BTOPOI0-4€TBEPTOr0 YPOBHEH.

N300peTeHuss 4-ro ypoBHSl COCTABJSIIOT HECKOJIbKO NPOUECHTOB
oT nmareHTHOro ¢gonaa. Kak npasujio, Takoro poaa 3aia4v He MOryT
ObITh pelmieHbl B OAMHOYKY MW TPeOyT YCWIHil 00JbIINX

HCCJIe0BATEIbCKHUX KOJJIEKTUBOB (HAYYHOH MIK0JbI) [21].

3.8. 5-i1 ypoBeHb H300peTaTe/IbCKUX 32124

N3o0peraTesibCckasi CHTYAlUA MPEACTABJSIET CO00M KOMILJIEKC
CJI0KHBIX Tpo0JieM (HANPUMeEP, CTPOUTEILCTBO MOABOAHOW WJIH
HA/I3eMHOH UMBHJIM3ALMU, KOJOHU3ALMSA JAPYrUX IJIAHET), KOJIUYeCTBO
BAPHAHTOB PELICHUsS] KOTOPbIX 0eCKOHeYHO Benko. M3o0pereHue 5-ro
YPOBHSI NPHUBOAMT K CO3JAHMI0 NPUHIUNHUAIBLHO HOBOWl CHCTEMBbl,
KOTOpasi NMOCTENEeHHO IOMOJIHAETCA APYruMu u3zod0perenussmu. Yacrtb
BCIIOMOTaTeJILHBIX 32124 /Il pelieHusl MPo0JieMbl 5-r0 YPOBHSI CAMHU 1O
ce0e SABJAITCA HOBBIMH, He HMEKIIMMH B MHpE aHAJIOIOB, M HX
pelieHre NMPUBOAMT K CO3JAHHMI0O HOBBIX OTpacjeil HAYKM M TEXHHKH.
HN300peTeHus S-ro ypoBHA Bceraa NOMUMO pPelIeHUs] TEXHUYECKUX 32124
3aTparuBalT KOMILNUICKC COINHAJbHBIX l'[pOﬁJ'IeMl IMOABJICHUEC HOBBIX
npodeccuii, N3MeHeHUE 3aKOHOAATEJIHLCTBA, CMEHA 00pa3a KU3HU JIoei
U CHCTeMbI LIEHHOCTeH B o0mecTBe U T. 1. JlocTaTOuYHO YyIOMSIHYTH, KAK
NMOMEHSJIACH KU3Hb JII0/eH mocje n3o00peTeHnst aBTOMOOWJISI, MACCOBOI0
pacnpocTpaHeHUus HHTEPHETA.

B marenTHOM (hoHe 10J1M MpoLeHTa N300PeTEHHId OTHOCATCS K
NATOMY YPOBHIO, HO HIMEHHO TaKHe U300peTeHHUs CO3/1aTH HbIHEIIHIO
HUBWIH3AMUK. JKOHOMHYECKAs JSPPEeKTUBHOCTb TAKHX CHCTEM
0KAa3bIBAETCHA CUJIBLHO OTJI0KEHHOM BO BpeMeHu [21].

IIpyuMepaMu MOTYT CJIYKUTH N300peTeHHe caMOJIeTa, PAINO,
KnHoanmnapara, IBM, na3epa.

Oco0yr0 3agauy npeacrabjser co0oM co3xanue (oHAA 3amady,

BaKHBIX /IJIS PA3BUTHSA YeJIOBeYeCTBA. YPOBEHb, K KOTOPOMY OTHOCHTCS
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3alaya, aKTyaJlbHA Ha onpeaeJeHHbIi MoMeHT Bpemenu. Koraa
peuieHne 3aaa4yu 4-ro ypOBHSI HAWIEHO H PpPeajn30BaHO, TO B
AaJibHeNIIeM IMO0JA00HOe pelleHHe B JAPYroM 00J1acTH 4YeI0BeYeCKOM
AeATeJIbHOCTH MOKHO OTHECTH JIMIIb KO BTOPOMY YPOBHIO.

Benukue u3zoOpereHusi (4eTBEpPTOr0o M MATOr0 YPOBHEH) OOBIYHO
CBEPIIAKTCHA KaK pe3ybTaT 3cTtaderbl ¢ 00JBIIUM YUCIOM YYACTHHUKOB-
HccaeaoBaTeNeil, B KOTOPOil HM300peTeHHe NPHUIMCHIBACTCH MOCIETHEMY
Y4aCTHHKY, XOT# BO3MOKHO OH HE ObLJI caMbIM BbIIJAKOIINUMCH. Kaxk
yrBep:xaan ppanunysckuii puiocodp bepuap Hlaprpckuii eme B XII Beke:
«MpbI HO)IOﬁH])I KapJ/JimKaM, yCEBIIUMCH Ha II€eYaX BCJIMKAHOB, Mbl BU/JIUM
0oJiblIe U JaJIbIIEe, YeM OHU, He MOTOMY, YTO 00J1a1aeM JIyYIIUM 3PeHHEeM,
H HE€ IIOTOMY, YTO BbIIII€ HX, HO IIOTOMY, 4YTO OHM HAC IOAHAJIA M
YBCJIUYNJIA HAID POCT COOCTBEHHBIM BEeJIHYHEM.

YBuaers JTOT MNPUHLOMI MOKHO HAa MpUMepe TeopUH
OTHOCUTEJILHOCTH, CO3JaHHE KOTOPOM NPUIMCHIBAeTCH AJblOepry
Jditnmreitny B 1905 romy. ®@opmysy 3aBHCHMOCTH 3JHEPruud OT
CKOPOCTH CBe€Ta ONMUCHIBAJI PYCCKUI Yy4YeHbIi, ypo:xxeHen CuMOupcka
Huxkonaii AnexkceeBud YMoB (1873 rox), reHnajbHbIi (PpaHIly3CKHIA
MaTeMaTUK AHpH Ilyankape chopmysupoBall MPUHIUAT
oTHocuTeabHOCTH (1902 rox), rosnanackuii HobOeneBckuii 1aypear no
pusuke 1902 roga  Xewapuxk  JlopeHu chopmysupoBal
npeodOpa3oBaHue KOOPAMHAT — OCHOBY CHEHHAJbHON TeOpHH
OTHOCHUTEJbHOCTH. [IpuBeaeHHBIM CHMCOK Y4YeHBIX, CAeJaBIIMX

BO3MO’KHBIM IMOSAIBJICHUE TCOPUH OTHOCUTEJILHOCTH, JAJIECKO0 HE IOJIOH.

3.9. U3meHeHuUe YPOBHS M300peTEeHUI U UX IKOHOMHYECKOM
3¢ PeKTUBHOCTH HA PA3HBIX 3TANAX PA3BUTHS CHCTEMbI

Cosznarerem TPU3 AubTiny/uiepoM ObLIO HCCIEI0BAHO, KakK
MEHSAIOTCH YHUCJI0, YPOBEHb M JKOHOMHYecKasd IPPeKTHUBHOCTH

H300peTeHuil 0 pa3HbIM 3TanaM pa3BUTHA cUcTeMbI (puc. 3.3, a).
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Puc. 3.3. I'padpuk n3mMeHeHus1 3k0oHOMHUYeCKOM 3(p(PpeKTUBHOCTH M300peTeHUIT HAa pa3HbIX

ITanax pasBuTHus CUCTEMbI

KoaunuecTBO I/I306peTEHI/II7[ npu Co3gaHum CUCTEMbI HCBCJIMKO,

SHAYUTECJIBbHO YBCIUYHUBACTCHA B II€EPUOA IIepexoJa K MacCOBOMY
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NPUMEHEHUI0 CUCTEMbI, BTOPOl MUK KOJUYECTBA U300PETEHUN CIIYKUT
1eJIU MPO/JIEHHS CPOKA CYylIeCTBOBAHMSA cucTeMbl (puc. 3.3, 6).

IlepBbie n300peTeHus, 6Jarogapss KOTOPbIM BO3HUKJIA TeXHUYECKasi
CHCTEeMa, BCerJa BbICOKOIO YPOBHSI, HOBbIe, 3HAYUTEJIbHO OlepeKalolue
BpeMms (puc. 3.3, B). [locTeneHHo ypoBeHb H300peTeHUI CHHKAETCS.
Bbicoknii ypoBeHb Yy TeX MOJAEPHHU3AlMHAd CHCTEMbI, KOTOpPbIE
o0ecnevuBalOT cUCTeMe BO3MOKHOCTH MacCOBOI0 MpuMeHeHnusi. Jlanee
YPOBEeHb M300peTeHHii HEYKJOHHO CHHKAETCH IO Mepe MCYepHaHHus
MOTeHHaJa noBbIlIeHUuss JAPPexkTUBHOCTH cucrembl. Koraa
npudIMKaAeTCH KPax B CYylIeCTBYKILEH cUcTeMe, NMOSABJISIIOTCSH HOBBIE
u300peTeHnsi BBICOKOTO YPOBHSI, OTHOCAIIMECH K  CHCTeMe
CJIeAYIOLIEro MOKOJICHUS, U KAYT CBOEro 3BEe3IHOI0 Yaca.

Cpennss IKOHOMHYEeCKas 3 PeKTUBHOCTH KOHKPETHOI0
u300peTeHNnsl B pa3Hble MEPUOIbI PA3BUTHA TEXHUYECKOI CHCTEMbI TaKkKe
cwibHO MeHsieTcs (puc. 3.3, r). IlepBbie n300peTeHHsi, HeCMOTPSl Ha
MAaKCHMAaJbHO BBICOKHH YPOB€HL, HE€ Oal0T l'lpl/lﬁbl.f[l/l: TEXHUYIECCKAA
CHCTeMa CyLlecTByeT B IHPOTOTHIIE W ONBITHBIX o0Opa3smax, B HeM
NPeJ0CTATOYHO HEAO0CTATKOB U HeaopadoTok. IlpousBoauTen craparwrcs
BbIKATH NMPUOBLIb U3 BJI0KEHHBIX B MPeIbIAYIIYI0 CHCTEMY CPe/ICTB,
MOTEHUHUAJIbHbIM MOTPEOMTE/b ellle He I0TOB K HCI0Jb30BAHUIO
HOBO# TexHOJI0TUHU. [IpHOBLIb HAUYNHACT NOABJIATHCH MMOCJIE MepPexoaa
K MacCOBOMY MPUMEHEHUIO, Korjaa aake He0OoJIbIIIoe
YCOBEPILCHCTBOBAHME NPUHOCHUT 00JIbIIYIO IKOHOMUIO U
COOTBETCTBEHHO 00J1bIII0€ BO3HATPAKIeHHe aBTOpam [23].

31ech Ke MOKHO OTMETHTH, YTO PAa3jIUYHbIe HHHOBALMOHHBbIE
KOHKYPChI TPeOYIOT IJKOHOMHUYECKON OKYNAeMOCTH OT NMPOEKTOB 3a 1-2
roia, M IOAACP:KUBAIOTCH Yalle MHHOBAUUM 1-2 ypoBHeil, KOTOpbIe
MOIyT Takoe Tpe0OBaHHE BBINOJHUTH. st M300peTeHMid BBICOKOIO
YPOBHSl MeEpPCHEKTHBA NPUOBLIM BCeraa OTCPOYEHA BO BpPEMEHM, XOTH

NOTCHIUAJIbHAA EMKOCTDb CO31aBA€MOI'0 PbIHKA MOYKET ObITh OI‘pOMHOﬁ.
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3JAK/IIOYEHUE

IlepBast ri1aBa coaep:KUTEe CXeMy MNOATOTOBKH [UCCEPTALUMH,
ONMCAHUE HOPMATHBHO-NPABOBBIX OCHOB HAY4YHO-UCCJIeI0BATEIbCKOU
ACATEJbHOCTH M NMOATOTOBKHU AMCCEPTALMHU B ACIIMPAHTYpPE, OCHOBHbIE
KAaTeropuu B METOA0JIOTMH HAYYHbIX UCCJIeI0OBAHUM

Bo BTOpOM pa3neiie pacCMOTPEH CHCTEMHbIM MOAX0J HA OCHOBE
TEOPHH PelleHUs U300PeTaTeIbCKUX 3a/1a4 K Pa3BUTHI0O TEXHUYECKHUX
CUCTEM, KpHUBasg PpPa3BUTHH CHCTeMbl M MaTpuua OOCTOHCKOM
KOHCYJIbTALIMOHHOM  IPylNbl, MNPUBEIEHbI 3aKOHbI Pa3BUTHUA
TeXHUYECKHUX CHCTEM, ACHCTBYIOUIME HA Pa3HbIX 3Tanax pa3sBUTHA
CUCTEM M MO3BOJISIOIIME HAXOAUTh CUJIbHBbIC PEeHICHHU 110 YIYYIICHUI0
(PYHKIIMOHMPOBAHUS CHCTEMBI.

B Ttperbem pa3gene maHbl omnpeaesieHUs] TJIABHOW TOJI€3HOM
(pyHKIUU, BTOPUYHBIX PyHKIUN U GAKTOPOB paciliaThl CUCTEMBI,
HI€eAJIbHOI0 KOHEYHOr0 pe3yJbTara pa3BuUTHs cucTeMbl. Onucan
MEXaHU3M TMOSIBJICHUSI NMPOTUBOPEYHH NPU Pa3BUTHH CHUCTEMbl U KaK
rpamMoTHoe (popMy/THpOBaHHMEe NMPOTHBOPEYHIl CJIYKUT JJIs1 MOCTAHOBKH
3aJa4YM MO YJYYIIEHUI0 CHCTeM, YNOMSHYTbl THIOBbI¢ IPHEMBI
pa3penieHusi npoTuBopeunii, npumensembie B TPU3. [losicHeHbI YPOBHH
u300peTaTebCKUX 32124 OT TeX, KOTOPbIe MOKeT PellnTh Kaxkabli (1-i
YPOBeHBb), A0 33424 CO3JIAHUSI TAKHUX YHHMKAJBHBIX CHCTEM, KOTOpbIE
KaKyTcsl (aHTACTHYECKMMHU M KOTOPbIe MOIYT OBbITh peaJu30BaHbI
TOJIBKO C0001IeCTBOM HcciaenoBareneid (5-ii yposensb). IlpuBeneno
U3MEHECHHE YPOBHSI H300peTeHMi, UX KOJUYECTBA M IKOHOMHYECKOU
3¢ PeKTUBHOCTH 10 ITANIAM PA3BUTHS CUCTEMBI.

B pesyabrare aclupaHT nmoJry4yaer Ha0op 3HAHMM,
HHCTPYMEHTOB M NMPAKTHYECKHX HABBIKOB, IOHMMAaHHE METOX0JIOT U

HAYYHbIX HCCJIeIOBAHUM.
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BOITPOCHI AJIA CAMOITIPOBEPKH

Bonpocwt k 2nase 1

1) Kakue BHABI HaYyYHO-MCCJIEI0BATEJIbCKOH 1eATEJIbHOCTH
npexycMoTpeHbl HopMamu DenepajabHoro 3akoHa ot 23.08.1996
Nel127-®3 (pen. ot 31.07.2020) «O Hayke M rocyiapCcTBEHHOIl HAYYHO-
TeXHH4YecKo mogautuke»? Kakoid BuI XxapakTepeH st 00J1acTH
HAYYHBIX HCCJIE€J0BAHNI, B PaMKaX KOTOPOW Bbl MOJATrOTABJIMBAETE
HAYYHO-KBATU(PUKANMOHHYIO padoTy (quccepranmii)?

2) OxapakrepusyiiTe 00,1aCTh Balllero HAYYHOI0 UCCIAETOBAHUS
C YYeTOM COACpPKAHMS MACHOPTA COOTBETCTBYIOIICH HAYYHOM
CHEUUAJBHOCTH, MO0 KOTOPOM Bbl MOATOTABJIMBAECTe HAYYHO-
KBAJIU(PUKANMOHHYIO padoTy (IHCCEPTANMIO).

3) KakoBo cojep:xxkaHue M 0COOEHHOCTH 00BEKTa W INpeaMeTa
HCCJIeIOBAHMS B Ballell Hay4YHO-KBAJIM(PUKALMOHHOW padoTre
(muccepramun)? B yem pazinune 00beKTa M NPeAMeETAa UCCJIEI0BAHUA?

4) Kakue Tpe0OBaHUA K COUCKATEII0 YYCHOH CTENEHN KAHAUIaTa
HayK ycTaHOBJIeHbI [loJ10:keHrneM 0 IpUCYKAEeHUH YYEeHBbIX CTeneHei ?

5) Kakue KpuTepuUsiM [0JI’KHA COOTBETCTBOBATH AMCCEPTAIUSA
HA COMCKAHHME YYCHOH CTelmeHM KAHAMAAaTa HAYK B COOTBETCTBHHU C
TpeOoBaHusiMH [10/10:KeHUA 0 MPUCYKACHUU YYCHBIX CTENeHen?

6) KakoBbl CTPYKTYpHBbI€ 3JIEMEHTHI AMCCEPTALMM HA COMCKAHHE
YUYE€HOH CTeNnmeHW KaHAWJAAaTa HAyK B cooTBeTcTBMU ¢ HOpmamu ['OCTa P
7.0.11-2011 duccepraumsa u aBropedepar auccepranuu. CTpykTrypa H
npasmwia opopmienusi? Kakue 3jieMeHThI 00513aT€ILHO J0JKHbI ObITH BO
BBE€JICHUU JUCCEPTAINUUN HA COUCKAHUE yqeﬂoﬁ CTCIICHU KaH/JuJaTa HayK?

7) B uem 3aki0uaeTcs cojiep:;KaHue TEPMUHOB «METOA0JIOTHSD,
«METOH», «METOJAUKA», UX O0LIHOCTh U pa3jiudue?

8) Kakue BceoOmme ¢uinocodckne NPUHIUNBI COCTABJISIO
OCHOBY METO/10JI0TUH 00JbIIHNHCTBA HAYYHBIX HcciaenoBanuii? Kakosa

B3aMMOCBSI3b METO/10JIOTMH HAYYHOT0 Mcciae0BaAHUA U pustocopuun?

75



9) Kakue rpynmnbl MeTOA0B HAY4YHOI'0 HCCIACA0BAHUS BbIACIAIOT?
IIpuBenure uMewinMecs NpUMepPbl MPUMEHEHHS] COOTBETCTBYHOLIUX
METO/0B U3 PA3HBIX IPYIII, XapaKTepHbIe JJI Ballleil 0TPACIM HAYK U
o0j1acTH BamIMX HAy4YHbIX HccienoBanmii? Kakue meroabl B Bamieu
00J1aCTH HCCJICIOBAHUS OTHOCHATCH K OOIIEHAYYHBIM, a KaKHe — K
YACTHBIM?

10) KakoBo conepkanne U pa3jinyus TeOPeTUYECKNUX U
IMIMPUUYECKUX METOA0B HAYYHOI0 UCCIAEA0OBAHNSA !

11) Kakue Meroabl B 00Jiblleil CTeNeHW XAPAKTEPHBI JIsl
00J1aCTH  HAYYHBIX HCCJEI0BAHMH, COOTBETCTBYKWOLIEHd HAYYHOH
CIeNHMAJTBHOCTH, MO0 KOTOPOl Bbl MNOArOTABJIMBAETe HAYYHO-
KBaJIN(pUKAIMOHHYI0 padoTy (auccepranuio)? Kakume meToabl Bbl
NMpUMeHsieTe NMPH BbINOJHEHUH HAYYHOI'0 MCCJICAOBAHUA C Yy4YeTOM
TeMbl Balled HAYYHO-KBAJIM(PUKANMOHHOM PadoThl (AUCcepTANH)?
Kakue MeToabI IPe00/IagaAl0T — TEOPEeTUYECKHE UM SMITUPUYECKUe?

12) Oxapakrepu3syiite MeToa MoaeaupoBanusi. Ucnoab3yere Jin
Bbl MO/JEJMPOBAHME B HAY4YHOM MHCCJICAOBAHUM IO TeMe HAYYHO-
KBAJIU(PUKANIMOHHON padorel? Kakme Moxenu XapakTepHbl s
Baleid 00J1aCTH HAYYHOI' 0 MCCJIEeJOBAHUA ]

13) Oxapakrepu3yiiTe JIKCIEPHUMEHT KAaK MeTOJ HAay4YHOI0
ucciaenopanmusi. Mcnosb3dyere JH Bbl IKCHEPUMEHT B HAYYHOM
HCCJEI0OBAHMM M0 TeMe HAYYHO-KBAIU(PUKANUOHHON PadoThI?
KakoBbl 0COOCHHOCTH NMPOBEACHUS IKCIEPUMEHTA B 00JIACTH Ballero
HAYYHOT'0 UCCJIeIOBAHMS?

14) KakoBo coaep:xanue popMan3annym Kak MeTOJa HAYYHOI0
uccjaenopanus? B 4yem 3akiroudaercss dopmanusanusg B HAYYHOM
HCCJICOBAHMM M0 TeMe Balle HAYYHO-KBAJIU(PHUKANUOHHON PadOThI
(nuccepramum)?

15) PackpoiiTe comep:kanne CHCTEMHOI0 MeTO/1a C Y4eTOM 00JI1acTH

U npeaMera Baliero HAY4YHoro MccCJjeJI10BaHus.
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16) OxapakTtepu3yiiTe TeopeTHYECKHUH U IMIIUPUIECKUI
YPOBHHM BAalIero HAYYHOI'0 UCCJIEJOBAHUSA.

17) Uro Takoe HayuHasi npodiaema? Kakoii HayuHo# npo0JieMoii
Bbl 3aHUMAaeTeCh B PAMKAX CBOEIr0 HAYYHOI' 0 MCCJIeJOBAHUSA ]

18) Uto Takoe HayuyHasi runore3a? Kakum TpeGOBaHUSIM OHA J0JIKHA
cooTBeTcTBOBaTH? KakoBa rumore3a Baiiero Hay4Horo uccjae 0Banmus?

19) Kaxkue (pakThl COCTABJIAIT IMIUPUIECKYI0 OCHOBY Ballero
HAYYHOI'0 UCCJIeIOBAHMS?

20) C yuyeToM KaKuX peKOMEHAA U BHICTPAUBACTCS

TEPMHHOJIOTUSI HAYYHOI'0 MCCJIeIOBAHUA ?

Bonpocwt k 2nage 2

1) ITosicHuTe, B 4eM 3aKJII0YAETCSI CUCTEMHBII Moax0/1?

2) Kakue 0CHOBHbIE CBOMCTBA XapaKTePU3YyOT cUCTeMY?
IIpuBeauTe NpuMep CBOMCTB /151 KOHKPETHOM TEXHUYECKON CUCTEMbI.

3) OnuniuTe OCHOBHBIE ITANBI PA3BUTHS TEXHUYECKOM CHUCTEMBI.

4) IlosicHUTE OTJIMYUS TEOPETHYECKOM U MPAKTUYECKOM
KPHMBOM Pa3BUTHUA CUCTeMbl. B yeM NpUYHUHBI TAKOT0 OTJIHYMSA?

5) IlosicHuTe TanbI MPOXOKIACHUA HOBOI'O U31€/IUA B COOTBETCTBUHA
¢ Marpuueii bocTOHCKOI KOHCYJIbTAIMOHHOM IPYIIIbI.

6) B uyem 3akjouyaercl 3aKOH IOJHOTbI 4YacTeil CHCTEMBbI?
Pa30epure cOCTaB TEXHHYECKON CUCTEMBbI «KOMIILIOTEP», KIIPUHTEP,
«ocuusiorpag».

7) ChopmyampyiiTe 3aK0OH IHEPreTHYECKOIl MPOBOAUMOCTH CHCTEMbI.

8) OnummnTe NpaBuIa CO31aHNsI HOBBIX TEXHUYECKHUX PelIeHUu ¢
pa3HbIMH 3PP eKTaMu IHEPronpoBOIUMOCTH.

9) IIpuBeauTe nNpUMepbl  HMCHOJb30BAHHUSI  COIJIACOBAHMSI,
paccorjiacoBaHusi pUTMUKH YaCTel CUCTEMbI, a TAKKe Pe30HAHCA /I

pelIcHUs 3a1a4.
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10) Jaiite onpenenenue wuaeaabHoii cucrembl. IlpuBeauTe
NpUMepbl YBeJUYEHUS CTeNMeHH HACATbHOCTH IO Mepe Pa3BUTHSA
TEXHUYECKOU CUCTEMBI.

11) Ha3oBuTe myTH NpUOJIHKEHHUS K UA€ATy U IPUBEINTE MPUMEPDI.

12) IlosichuTe, 4eM 00YCJIOBJIEHA HEPABHOMEPHOCTH Pa3BUTHA
CUCTEMBI.

13) Kakasi yacTth cucTEeMBbI JJ0/2KHA MOJYYUTH OlepesKarolnee
pa3BUTHE U MTOYEMY?

14) OnumuTe 3aKOH NMepexoaa B HAJACUCTEMY M MPUBEAUTE PUMep.

15) Onumure 3Tanbl AUHAMUA3ALUUA CHCTEMBI.

16) IlpuBeauTe npuMepbI Eepexoaa ¢ MAaKpoO- HA MUKPOYPOBEHb
NPH PA3BUTHH CHCTEM.

17) Pacuungpyiite adopesuarypy MATXIM, npuBeaure
MpuUMep KaxKI0ro U3 MoJiel CIUCKA.

18) IIpuBeauTe npumMepsl MoJiei, KOTOPbIe MIPUMEHSAIOTCH B
Baleil 00;1acTi U He yuTeHbl B nepeune MATXIM.

19) IlepeuuncanTe BemecTBa U MOJIA ¢ 0COOBIMHU CBOMCTBAMU,
KOTOpbI¢ AKTUBHO NIPUMEHAIOTCH B TEXHUKE.

20) B yem 3akiro4aercs 3akoH camocOopkn? O0bsiCHUTE CYTh
MOHATHS CHHEPreTUKH, CAMOOPIraHU3ALMH.

21) ITosicHuTe, KAKMMH NYTSAMH MOKET NPOMUCXOAMTH CBEPTKA
CHCTEMBlI.

22) O0bsicHuTEe NpUMeHeHHe GYHKIMOHAJIbHO-CTOMMOCTHOT 0
aHAJIN3a B CBEPTKE CHCTEMBI.

23) IlosicauTe NMPUYMHBI BHITECHEHHS YeJ0BEKAa M3 CHCTEMBI,

MNEPECINCaUuTe BApUAHTLI BLITECCHCHUA.

78



Bonpocut k 2nage 3

1) IlpuBeauTe npuMep TIJIABHOM MOJIE3HOM (PYHKIUMH,
AOMOJHUTENbHBIX QYHKIMHA U (PAKTOPOB PACIIATHI A1 TEXHUYECKOM
CUCTEMbI MOOMJIbHBIN TesiedoH.

2) llonpoOyiiTe mo-pazHoMy copmyJUpPOBATH 3aga4y H©
HICAJbHBbI KOHEYHBIN PpPe3yJibTaT [IJsi CHCTeMbl YIPaBJICHHUS
TPaQUKOM JIBUKEHUS KPYITHOI'0 MeramoJjmca.

3) ChopmyaupyiiTe NPUYNHBI OSABJICHUS MMPOTUBOPEYUd NIPHU
Pa3BUTHHU CHCTEMBI.

4) IlpuBeauTe mNpHUMeP YTOYHEHUS] NOCTAHOBKHM 3a/a4d MNyTeM
¢opmyIHpOBaHHUS NOC/IEI0BATEIbHO AIMHUHICTPATHBHOT0, TEXHUYECKOI0
N (pU3HMIeCKOro NPpOTUBOPEYHI.

S) IlpuBeaure npuMepbl NPUMEHEHUS IPUEMOB pa3pellieHUs
NMPOTUBOPEYHH.

6) CpopmysrupyiiTe XapaKTepUCTUKH 3a4a4M |-ro ypoBHs.
IIpuBeauTe npuMep 3a1a4u NEPBOro YPOBHS.

7) ChopmysiupyiiTe XapaKTePUCTUKHU 32124 2-I'0 YPOBHH.
IIpuBeauTe mpumep 3a1a44 BTOPOT0 YPOBHSI.

8) ChopmyupyiiTe XapaKTepUCTHKH 3a1a4M 3-T0 YPOBHS.
IIpuBeauTe npuMep 321241 TPETbero YpoBHs.

9) ChopmynupyiiTe XapaKTepPUCTHKH 3a1a4M 4-10 YPOBHS.
IIpuBeauTe npuMep 3aJa44 4Y€TBEPTOr0 YPOBHS.

10) ChpopmyaupyiiTe XapaKTepUCTHUKHU 321244 5-T0 YPOBHSL.
IIpuBeauTe npuMep 3a1a4u NATOrO YPOBHS.

11) O0BsicHUTE, KAK MEHACTCH YPOBEHb N300peTeHUil MPH CO3TaHUU
HOBOIf TeXHHYECKOI CHCTEMbI, B IEPHO/] 3PEJIOCTH U CTAPEHHS CHCTEMBI.

12) KakoBO npuMepHOe COOTHOLIICHUE KOJIMYECTBA H300peTeHu
1o ypoBHsAM? [losicHUTe MPUYMHBI TAKON CUTYALMH.

13) IlosicHuTE, KAK COOTHOCHUTCSI IKOHOMHYECKAs

3¢ PeKTUBHOCTH U YPOBEHb MOJY4YEHHOT0 H300PEeTEHUS.
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14) Kak BbI cuuTaeTe, HA penieHne U300peTaTesbCKUX 32124 KaKoro
YPOBHSI IOJI’KHbI ObITH HANPABJIEHbBI TUCCEPTAUOHHBIE HCCIIEIOBAHMSA?

15) Kak MeHsieTcsi YypOBEeHb CJI0KHOCTH pPelIeHUs] KOHKPETHOM
3aa4M €O BpeMeHeM H YTO CJIYKHT NPUYNHON ITUX U3MEHEeHUil?

16) Pemenne kakux 3aaa4 moj CHWJIy OJHOMY MCCJIe0BATENI0, a
JJIS pelleHUus KaKHMX 3aJa4 Tpedyercs rpynmna ucciaeaoBaresed —
HAY4YHasl IIKO0JIa?

17) Kakue 3agaum ceiuac Bbl Obl OTHECJM K NATOMY YPOBHIO?
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3AJJAHUSA K IIPAKTUYECKUM 3AHATUAM
3aganme 1. BpiOpaTh TeXHHMYeCKYW) CcHCTeMy (HW3aesiue,
TEXHOJIOTHI0), MMEKIIYI0 pa3BUTHE BO BpPeMeHH (MpeanoYTHTEeIbHO
CBSI3AHHYI0 CO CBOMM HAYYHBIM HCCJIE0OBAHUEM ):

1) BoInoJIHUTH ONMCAHUE HHMKJIA Pa3sBUTUHA CHCTEMbI C MOMEHTA
BO3HUKHOBEHHSI U MO HacTosimee BpeMmsi (KOraa co31aHa, Ha
KAKOM JTale HAXOAUTCsl ceiiuyac, KOJIUYeCTBEHHbIE MapaMeTphl
HA Ka:KJI0M JdTaine (HanpuMep, KOJUYeCTBO IK3eMILISIPOB)).

2) Pa3o0parhb cocTaB CHCTEMBI.

3) ChopmympoBaTh IJIABHYIO MOJIe3HYI0 GyHKIUIO, BTOPUYHBIE
(pyHkumnu, BpeaHbie PYHKIMU CHCTEMbI HA KAKI0M U3 ITANOB.

4) Iloa KaxaAbIA 3aKOH Pa3BUTHS cUCTeM (YYMTBHIBAs ITAll Pa3BUTUA
CHCTeMbI) mOAOOpaTh NPUMEP €O CCHUIKOI HAa MNATEHTHI
(oTeuecTBeHHBbIE, 3apy0Oe:kHble), NyOJUKANUH  (OTKPBITHIE
HNuTepHeT-pecypehl ¢ OMUCAHUEM /IJIS CTAPBIX OTKPBITHIA, 0a3bI
Web of Science, Scopus, Google Scholar, PUHII x5 6oJ1ee
COBPEMEHHBIX H300peTeHU ).

IMpumeps! cucrem:

- KaHaJI CBS3M;

- TeJieoH;

- MOOMJIbHBIN Tesied)OH;

- cepBep;

- [I9BM;

- TOHKUH KJIHEHT;

- KJIMEHT-CePBEPHbIEe TEXHOJIOTHH;

- BBIYHCJIUTEIbHbIE YCTPOHCTBA (MIPOLECCOPbI);

- IaTYUKH (CKOPOCTH, 1aBJICHNS, BBICOTHI, TEMIIEPATYPHI U T. /1.);

- H3MePHUTeJIbHbIE YCTPOlcTBa (ocHuuiorpad, cnuaoMeTp u T. 1.);

- YCTPOICTBO ynpaBJ/ieHUs (KJIaBUATYPa, MAHUILYJISITOPbI, CEHCOPBI

UT. 1.);

81



- YCTPOIicTBO 0TOOpPaKeHUs1 (MOHUTOP, MPUHTEP)

3aganue 2. Onucarb MeCTO CBOEro HCCJIEI0OBAHNSA B IUKJIE
Pa3BUTHS TEXHUYECKOH CUCTEMBI:

— K KaKOM CHCTeEMe OTHOCHUTCSI;

- KaKHe 3aKOHbI Pa3BUTHS TEXHUYECKHUX CUCTEM OHO peajiu3yer;
- KAKOMY J3Tany Pa3BUTHUS TEXHUYECKON CUCTEMbI COOTBETCTBYET;

- K KAaKOMY YPOBHIO M300peTaTejibCKUX 3a1a4 OTHOCHUTCH

¢opmyaupoBka muccieaoBanus. IlosICHUTH, MO0 KAKHUM KPUTEPHUSIM
MPHUHSTO TAKOE pelieHue.
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1. IlIpodeccnonanbHAA KOMMYHUKALMS

Module 1. Professional Communication

IIP01. YcrpoiictBo Ha padory. OCHOBHbIe BHAbI PadoThl, HX KPATKasf
XaPAKTEePUCTUKA HA AHIVIMIICKOM fI3bIKe; ONMHMCAHUEe 00A3aHHOCTEH, CBA3AHHBIX
¢ BBINIOJIHEHHEM TOI'0 WM MHOTO BU/Ia PadoThlI.

IIPO01. Application for a job. Jobs and their brief description in English; a

description of job responsibilities.

Exercise 1. Choose the correct answer.
1. A bank teller in a bank.
A manages advertising B manages the credit department C receives and pays
out money D tells banking stories

2. A marks errors in the first printed copy of the
text. A caretaker B controller C printer D proofreader

3. Heis looking for a in electrical engineering.
A job B labor C occupation D work

4. What do you do in your spare time? What is your favorite ? -1 like
to read books about traveling.
A job B labor C occupation D work

5. He is a member of staff and works from nine to five in the main office. He is a
worker.
A freelance B full-time C part-time D temporary

6. A usually has quite a few vacancies for skilled and unskilled workers.

A art gallery B large construction company C local school D small travel
agency

Exercise 2. Read the job ads and match the descriptions to the position.

A Digital Marketing Manager B Sales Manager C Electronics & Systems Engineer

Advertisement 1

Looking for your next big break? Join a progressive, forward thinking company with an
exciting range of products and a fantastic reputation.

Role



You will be responsible for driving sales for Plant and Tool hire services to the construction
industry. You will help to grow and develop business and maintain many existing accounts
with small to large companies.

Company

A market leading hire and sales company with a fantastic reputation!

To be successful, you may have:

*Previous experience in a similar industry

*A proven track record of winning new business within the plant and tool hire markets or related.

*A high level of motivation, determination and passion.
*The ability to deal with any questions or issues to meet customer’s

expectations. *A high level of communicative skills both verbally and written
Benefits

A basic salary of £43,000 - £47,000

Bonus

Company Car, Fuel Card
Advertisement 2

The Opportunity

* An exciting opportunity to join our Navigation Sensors Group.

* The Team are responsible for the specification and assessment of inertial and
satellite navigation equipment.

* The successful candidate will work within the inertial sensors team and apply
proven understanding of electronics for the specification of inertial systems

The Role
You would get detailed understanding of rate sensors and accelerometers to allow requirements to
be created.
Monitoring supplier and technology roadmaps and identifying cutting edge and future technologies
for investment.

Supporting sub assembly as part of an international team.

* Undertake research and design activities as part of an international team.

*  Monitoring supplier and technology roadmaps and identifying cutting edge and
future technologies for investment.

e Collaborating with suppliers and researchers of Navigation Sensors and

related technologies.
* Designing and conducting laboratory tests.
What’s in it for you?

This role offers an opportunity to be part of a successful team working to develop new and

innovative solutions to address complex customer requirements.
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* You will develop expertise in navigation sensors; both conventional and cutting-
edge technologies.

* Involvement in the strategic growth of a rapidly evolving team.

* You will take a key role in several multi-national research programmes.

* The work is technically challenging, innovative and rewarding.

Advertisement 3

Mobile Fun- Who are we?

We are Europe’s leading eCommerce retailer offering the latest mobile devices accessories
from our websites, we were established in 2000. We are based in Birmingham and currently
employ around 60 staff with a great reputation and having the highest possible standards. This is a
fantastic place to work with a great team.

And what would the main responsibilities be?

Accountability and responsibility for the management and ongoing development of Mobile Fun's
marketing team, ensuring effective coordination of marketing campaigns and activities across all
Mobile Fun channels and the strategic development of all marketing activities and reach across
all Mobile Fun's website portfolios.

Self Development

You will have the opportunity to access personalised learning and development opportunities
that will expand your existing knowledge and challenge you and equip you with new skills.

Now, here’s what we need from you:

* Confidence and articulation in relation to the analysis of numerical data and statistics
*  Hands-on with marketing activities

*  Proven experience in Online marketing

* Proven team management experience

* Degree in a relevant subject

As a part of a growing Mobile Fun team: You will receive access to a variety of our
excellent benefits which could include;

* up to 25 days holiday,
e pension scheme matched up to 6%,
e Staff discounts (up to 90%)
Please apply by submitting a cover letter and a full CV!

Job Type: Full-time

Salary: £32,500.00 to £40,000.00 /year

Exercise 3. Read the job ads in 2 once again and answer the questions.



- Which job (jobs) requires previous experience in a similar industry?
- Which job (jobs) requires excellent communication skills?

- Which job (jobs) requires conducting laboratory tests?

- Which job (jobs) offers learning and development opportunities?

- Which job (jobs) requires working in a team?

- Which job (jobs) involves dealing with advanced technologies?

IIP02. YcrpoiictBo Ha padoTy. CoBpeMeHHbIe TPeOOBAHUS K KAHAMAATY NPHU

NOCTyIUIeHUH Ha padoTy. OCHOBHBbIE JOKYMEHTHI IIPH NIPUHATHH HA padory.

ITP02. Application for a job. Job requirements. Employment documents.

Exercise 4. Complete the sentences using the following words: advertisement, applicant, to
advertise, to apply for, requirement, position, to require, experience, to provide, curriculum vitae
(CV) / resume, application, to assist, reference, referee

1. This company is looking for a person for the ............. of a Sales Manager who will ...... a Managing
Director.

2.They placed an .......... in the local newspaper two days ago.

3. Their main ........... are experience and communicative skills. They also ........... that an applicant

should be self-disciplined.

4...... should have a 3 years’ ....... .

5.You must have two ..... from your previous work and give names of your ........ .
6. Candidates should ........... their .......... and send .......... to the address given in the

newspaper where the company .......... its products.

Exercise 5. Read Josh Reed’s covering letter and complete it with the words and phrases
from the box: abilities experience am keen position knowledge skills

Josh Reed
75 Berry St
Summerville QLD 4536
T:(07)82221111
E: jreed@email.com
Rachel Forrester
HR Manager
Brighton Mining
Green Plains NSW 2008
February 3, 2016
Dear Ms Forrester
Re: Mechanical Engineer Position
I am writing to apply for the ____ of Mechanical Engineer as recently advertised on
SEEK.com.au.

I am a highly motivated Mechanical Engineer with a Bachelor of Engineering (Mechanical
Major) and three years of practical on-site mining .Iam very interested in joining the

engineering team at Brighton Mining given your reputation for world-leading
innovation in open cut and underground mining.
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In my current position as a mechanical engineer at Newcrest Mining I have developed
Key project management and the ability to improve communication with the
broader project team.

I have a thorough of the processes of open cut and underground mining. I possess
excellent interpersonal and communication skills and my multitasking are advanced.

Given my on-site experience I am accustomed to operating in a FIFO environment and
working hard to keep projects running on time and within budget. I to employ my sKkills
and enthusiasm as an integral part of your team and I look forward to being able to
discuss this position with you further.

Yours sincerely,

Josh Reed

Exercise 6. Read Carmen Frazier’s CV and answer the questions.
1.What are the main parts of this CV?

2.What have you learned about Frazier’s education?

3.What are her professional abilities?

4.Does Frazier speak any foreign languages?

5.Do you think she is a good candidate for the company Case Consultants? Why/ why not?

PERSONALINFORMATION

Carmen Frazier

Date of Birth: May 6, 1979

Citizenship: American

PROFILE

* Extensive knowledge in Building Engineering

* Strong technical skills in AutoCad applications

* MS Windows, Mac OS, Archicad, CorelDraw, Sage
* Experienced working in large scale industries
EDUCATION

RESPONSIBILITIES:

* Provided cost-effective solutions to recurring construction problems.

* Monitored the status of government projects and ensured compliance with civil
engineering standards.

SKILLS

Adept with engineering tools and techniques

Extensive experience in residential, commercial and industrial
projects Certificate in AutoCAD



Exercise 7 Fill the gaps below with the correct present tense (Present Simple or Present

Continuous)
Work
a. What (you work on) at the moment?
b. What company/ division/ department/ section/ team (you work) for?
c. What (you do)?
d. What (your company/ division/ department/ section/ team do)?
e. What kind of company (you work) for?
f. Who (you work) for?
English at work
a. (you in the middle of write) anything in English now?
b. (you ever make) English phone calls?
C. (you find) it difficult to write in English?
d. (you have problems) with teleconferences in English?
e. (you normally use) automatic translation?
f. (you often write) in English?
g. How many English emails (probably wait) for you right now?
h. What (you find difficult) difficult about English language meetings?
1.  As we speak, (you think) in English?
English outside work
a. (you usually watch) movies with English subtitles, with
Japanese subtitles or with no subtitles?
b. How often (you socialise) with English speakers?

Language learning

(you take) any other English classes now?
(you study) on the train on the way home in the evening?
(you listen) to anything in English?
(you listen) to NHK English radio in the morning?
How (you learn) vocabulary?
How much English study (you typically do)?
(your English improve)?
What new English language apps (you use)?

SR e e o

Exercise 8 Fill the gaps in the questions about your company and job (Present Simple and
Continuous)

Your job

“What’s your job?”

“1 1(work) in the marketing department of a large insurance
company.”

“How’s work?”

“Pretty busy. I 2(get) ready to move to our New York office.”
“What 3(you do)?”

“I’m an accountant.”




“What 4(you do) here?”

“I’m giving a presentation on our new product

range.” “What exactly

s(you do)?” “I negotiate deals with new suppliers.”

“What 6(you work on)?”
“I’m hiring staff for a new branch in Kobe.

“How’s your project going?”
“Not very well. We 7(still work) on the initial plan.”

“Do you often go abroad on business?”

“No, very rarely, unfortunately. I mainly 8(travel) around Japan.”

ITP03. Komnanun. CTpyKTypa KOMIIAaHUH, HA3BAHUS OTIEJIOB.
ITP03. Companies. Company structure, department names.

Exercise 1. Study the information about the people and fill in the gaps below.

‘I’m Robert. I am responsible for the day-to-day running of the business. I represent
the company in the business world’

Hi! ’'m Marina. My job is to make sure that the company is producing what people
want to buy.’

‘My name is Peter. I am responsible for the entire company when Robert is away on
business. ¢

‘Hi! I’m Cecily. I deal with personnel matters and recruitment. I also do with issues of
staff welfare.’

‘I’'m John. My area of responsibility is financial issues and money

planning’ ‘Hi! My name is Liza. I do the bookkeeping and the payroll.’

‘Hi! I’m Jake. I lead the team which makes our products.’

‘ My name is Sonya. I deal with developing and testing our new

products’ * I’'m Ben. I’'m in charge of people who sell our products.’

(6 § TP Bradford: Managing Director

) BN Thomson: Assistant Managing Director
() I Gates: Sales Director

“)...... Johnson: Finance Director

() White: Marketing Director

(6) cevennnnnn. Brown: R&D Manager

(7) eeveennnnn Tales: HR Director

(8) cevvinnnnn Smith: Production Manager

9) ceviiinnnnnnn Bay: Accountant




Exercise 2. Look at the list of departments in a company (a-h) and read people’s situations (1-

6) below. Decide which department each person should ask to speak to when phoning the company.
There are more departments than you need.

Names of departments:

Human Resources

Sales

Production

Accounts

Quality Control

Research and Development (R&D)

Technical Support

1 Mr. Mitchell is a marketing executive who has received several complaints from customers
about faulty goods.

2 Mr. Davies is a consultant who thinks he has not been paid for an invoice.

3 Mr. Finer has just received the results of the laboratory tests on a possible new product

4 Ms. Smith is a sales executive who is interested in working for the company.

5 Ms. Evans works in the company as a secretary and she has a problem with her computer.

6 Mr. Martins is a retailer who is interested in stocking the company’s products.

Exercise 3. Match the words (1-10) to their definitions (A-J).
1A.GM.*

2 executive officer
3 board of directors

4 chairmanUK

5 reception

6 organisation chart
7 shareholder

8 vice presidentUS
9 headquarters

10 manager

11 managing director™

US

A any of several executive officers, each responsible for a separate division B
the place where visitors and clients report on arrival at a company

C person who heads a Board of Directors; head of a company;
chairperson D Annual General Meeting of a company's shareholders

E person who holds or owns shares in or a part of a company or corporation F
group of people chosen to establish policy for and control a company

G person managing the affairs of a corporation - chief executive
officer H a company's principal or main office or centre of control
I person responsible for day-to-day running of a dept.; executive

officer”” J senior director after the chairman responsible for day-to-day
direction K a table or plan showing a company's structure graphically

Exercise 4. Read the dialogues and fill in the missing phrases.

1) annual turnover, employ, technical people, workforce
A: How many people does your company ?
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B: We have sixty employees. We have about forty factory workers and 2 and the
rest are admin and sales staff. We started off with only ten people so our has grown a

lot. What’s your 4 ?
A: It was over 2 million euro last year.

2) do manufacture help

A: What does your company > ?

B: We ° and sell fire prevention and fire control equipment
A: What do your products do?

B: They 7 prevent fires and help suppress fires once they have started.

3) provide services guards

A: What does your company do?

B: We security services to large businesses and hotels.
A: What kind of do you provide?

B: We provide security , CCTV and 24-hour monitoring.

[TP04. Komnanuu. XapakTepucTuka 00s13aHHOCTel pa00OTHUKOB OT/1€JI0B,

onmucaHue paﬁoTbI KOMIIAaHHUU.
ITP04. Companies. Description of the staff responsibilities and company activities.

Exercise 5. What do these companies do? Make sentences about the companies’ activities,

using the words below.
Example: Microsoft designs and sells IT software.

SONY

AUCHAN

CITYBANK

ADIDAS

APPLE

MICROSOFT

TOYOTA

COCA-COLA

Verbs: create, design, develop, manufacture, sell, market, offer, provide

Word combinations: banking services, cars, clothing, electronic goods, food and drinks,
Internet services, IT software

Exercise 6. These sentences describe two companies, Autotech and Green Fingers. Choose
pairs of sentences, which describe similar things and match them with the correct company.
Underline the verbs which mean the same things.

GREEN FINGERS
A small garden-products company
1 George and Tames Hawkins began Green Fingers  in the 1920s.
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AUTOTECH
A large car-parts company

1 John Smith started Autotech in 1960.

2
3
4
5
6
John Smith started Autotech in 1960.
It has a workforce of 2,500.
Autotech exports to over 12 countries.
It manufactures car parts.
It introduces one or two new components each year.
It employs about 35 people.
Green Fingers sells some of its products abroad.
It makes garden products.
George and James Hawkins began Green Fingers in the 1920s.
Green Fingers supplies the gardening industry.
It launches 12 new products a year.
Autotech provides components for the car industry.
Exercise 7. Complete the text with the correct form of verbs: launch have begin
manufacture provide export
Sonara in 1972 near Turin. Today, it mainly aircraft engines, but
in the 1970s it also the car industry with components. It a
workforce of 2,000. Sonara 75 % of its engines to other European countries. Last
month, it a new type of engine which burns 15 % less fuel than other models.

Exercise 8. Match the sentence halves.

1. Panetti employs over 3,500 people,

2. It introduced four new products last year
3. It makes bread and,

4. Panetti only supplies its own shops;

5. It doesn't sell any of its products abroad,

a) but it plans to expand into France.

b) including 1,400 in its own retail outlets.
¢) including sandwiches and pies.

d) many other bakery products.

e) it does not make products for anyone else.

Exercise 9. Match these words and phrases from exercise 7 with a word or phrase from
exercise 8 that has a similar meaning.

1 manufactures makes
2 provided

3 has a workforce of

4 export

13
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Exercise 10. Read the text and name the most important inventions of the company.
WHAT IS SO GOOD ABOUT SONY CORPORATION?

Since 1946 Sony has been committed to bringing the world the best in technology. It is a leader
in consumer electronics. This innovation comes with Sony not just simply recreating products, but
actually inventing new technology. In May 1960 - Sony was the first company to create the world's
first direct-view portable television. The first model was developed based on Sony's extensive
experience in radio technology. This device opened the door to personal television use.

Sony made further advancements and in 1962 produced the world's lightest and smallest all transistor
television (the TV5-303). The advancements however did not stop there. In 1963 the world's first
compact transistor VTR, the PV-100, launched. And in 1965 the world's first home-use open-reel VTR,
the CV-2000, launched, paving the way to allow people to record and playback over

1 hour of video. There are so many new offerings that Sony has brought us, which we did not have
before. The Walkman is probably one of the greatest inventions from Sony. Sony also brought us
the world's first CD player also!

Sony is an electronics manufacturer that has brought us many great inventions, which have
benefited humanity. Sony continues to innovate and be a world class leader in reliable electronics,
with that elegant and ergonomic Sony style.

Make sentences about the most important events in the history of the company using the
Sony timeline:

1946 -
1960 -
1962 -
1963 -
1965 -
Exercise 11. Put the verbs into Past Simple
1. I (meet) Managing Director at the airport at 7.00 in the morning.
2. We (take) our visitors to the plant.
3. On Wednesday I (fly) to Moscow for a conference.
4. My presentation (not go) very well.
5. Yesterday evening I (write) a proposal for an American company.

Exercise 12. Make questions to the answers.

1. What ?

They arrived at 10 o’clock.

2. Why the meeting? |

left the meeting because I had an urgent phone call.

3. When the

company? She joined the company in 2015.

4. Who at the
conference? We saw our colleagues from Moscow.

5. How long with the visitors?

I spent 2 days with them.



ITP0S. NuHoBauuu B IPOM3BOACTBeHHOM cepe. Onucanme ToBapoB, NX
0CO0EHHOCTEH.

IIPOS. Innovation in industry. Description of goods and their

characteristics.

Exercise 1. Read the text and decide whether the statements are true or false.

1. Product is anything which is produced by people or machines and can be sold.
2. Products are always physical. You can touch or smell them.

3. Products can be delivered in the form of services or ideas.

4. Products cannot be virtual.

1. What is a product?

In general, a product is defined as a "thing produced by labor or effort" or the "result of an act or
a process".

In marketing, a product is anything that can be offered to a market that might satisfy a want or
need. In retail, products are called merchandise. In manufacturing, products are purchased as raw
materials and sold as finished goods. Commodities are usually raw materials such as metals and
agricultural products, but the term can also refer to anything widely available in the open market.

2. Goods, services, or ideas

Goods are a physical product capable of being delivered to a purchaser and involve the transfer
of ownership from seller to customer.

A service is a non-material action resulting in a measurable change of state for the purchaser
caused by the provider.

Ideas (intellectual property) are any creation of the intellect that has commercial value, but is
sold or traded only as an idea, and not as a resulting service or good. This includes copyrighted
property such as literary or artistic works, and ideational property, such as patents, appellations of
origin, business methods, and industrial processes.

3. Product classification: tangible or intangible A
product can be classified as tangible or intangible.

A tangible product is a physical object that can be perceived by touch such as a building, vehicle, or
gadget. Most goods are tangible products. For example, a soccer ball is a tangible product.

An intangible product is a product that can only be perceived indirectly such as an insurance
policy. Intangible data products can further be classified into virtual digital goods ("VDG"), which

are virtually located on a computer OS and accessible to users as conventional file types, such as JPG
and MP3 files, and real digital goods (“RDG”), such as as 3-D objects or presentational items.

Exercise 2. Fill in the missing words in the sentences: practical, economical, functional, user-
friendly, well-designed

1. The new air conditioning system in our office is much cheaper than the old one. It is more ....
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2. It took us quite a long time designing the new office furniture. Now it is very ....

3. The operating system on my office computer is easy to use. It is very ....
4. My new car is much easier to park. It is very ... for driving in the city center.

5. The new office equipment is exactly what we needed. It is very ....

Exercise 3. Read the tips on writing a good product description and match the heading to the
paragraphs.

Make it Easy to Scan

Focus on the Product Benefits
Know Who Your Target Audience is
Use Power Words That Sell

Tell the Full Story

1.

The first step to writing product descriptions is to define your target audience.

You want to be able to define which features would be of most interest to your potential
buyers.
As you are writing your product description, keep these questions in mind:

* How did this person arrive to your page?

e What are his or her interests, generally?

*  Why would this person be interested in your Shopify store, specifically?
* How would this person describe the product to a friend?

*  What features or benefits would interest this person the most?

By keeping these questions in mind as you write your product copy, you will be better able to
write a product description that sells.

2.

As a business owner, you are understandably excited to share all of the qualities of your products.
You want to show that your product has the best features and most unique specs.

The buyer, however, is not necessarily interested in the mundane features of the product.

Instead, they want to know how it can benefit them.

A product feature is a factual statement about the product that provides technical information.

A product benefit, on the other hand, tells how the product can improve the buyer’s life.
3.

A good product description should give all relevant details, convince the buyer of its
benefits, and pack an emotional punch.

Emotions influence buyer behavior, so your product description is the perfect place to elicit
emotions.
How do you do this?

By filling in any gaps that potential buyers may have about the product.
4
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There are certain words and phrases that naturally elicit an emotional response in humans.
Luckily for Shopify store owners, this also increases sales.

By being mindful of these words and phrases, you can more easily convince your customers to
take the leap and make the purchase.

5
People have short attention spans and read only about 16% of what’s on the page. So you have
to make your descriptions super scannable.

As in, the buyer is able to find exactly the information he or she wants without wasting time
looking through other pieces of information.

Make your product descriptions easy to scan by including bullet points, short paragraphs made
up of just a few sentences each, lots of white space, and different size fonts.

Exercise 4. Describe the company product (service) and activities using the information below.
1 Company: Translations R Us

Product: Electronic Translation Dictionary

What it does: Translates 45 languages into English, Chinese, Japanese and Spanish

2 Company: Colorado Hot Air, Inc.
Product: Hot Air Balloons
What it does: Takes people on flights up to 10,000 feet (about 3100 meters).

3 Company: Yoga Sensation
Service: Yoga Instruction

What is provided: Yoga classes at all levels worldwide for corporations and resorts.

4 Company: The Pool Doctor
Service: Swimming Pool Maintenance
What is provided: Cleaning, servicing and repair of swimming pools. Everything from small

private pools to huge resort and country club pools.

Exercise 5. Match the adjectives with the opposites above.

unreliable
large
heavy
unpopular
short

M

a cheap

b unattractive
¢ fast

d boring
e bad
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Fill in the gaps in the sentences.

1. The consumers like Margin, it is very

2. But they think they have to pay a lot, because the product is
3. Most people say the bottle is nice, it looks .

4. Some people think the packages is not , 1t is heavy.
5. The product meets customers’ expectations. It is

Exercise 6. Divide the words into three groups: metal big square tiny glass rectangular
wood huge triangular

Shape:
Material:

Size:

I1P06. UnHOBan MM B IPOM3BOACTBEHHOMH cepe. AHAIN3 PHIHOYHOM
NPOAYKIHMH U KOHKYPEHTOCIIOCOOHOCTH TOBAPOB.

IIP06. Innovation in industry. Product analysis and the competitiveness of

goods.

Exercise 7. Read the text about product development.
The development stages of a new product
Before a product can embark on its journey through the four product life cycle stages, it has to

be developed. New product development is typically a huge part of any manufacturing process.
Most organizations realize that all products have a limited /ifespan, and so new products need to be
developed to replace them and keep the company in business. Just as the product /ife cycle has

various stages, new product development is also broken down into a number of specific phases.

Developing a new product involves a number of stages which typically center on the following
key areas:

The original idea: Every product has to start with an original idea. In some cases, this might
be fairly simple, basing the new product on something similar that already exists. In other cases, it
may be something revolutionary and unique, which may mean the idea generation part of the
process is much more involved.

Market Research: An organization may have plenty of ideas for a new product, but once it has

selected the best of them, the next step is to start re-searching the market. This enables them to see if
there’s likely to be a demand for this type of product, and also what specific features need to be
developed in order to best meet the needs of prospective customers.



Design and Development of the Product: The next stage is the design and development of the
product. Prototypes may be modified through various design and manufacturing stages in order
to come up with a finished product that consumers will want to buy.

Product Trials (Testing): Before most products are launched and the manufacturer spends a large
amount of money on production and promotion, most companies will test their new product with a

small group of actual consumers. This helps to make sure that they have a viable product that
will be profitable, and that there are no changes that need to be made before it’s launched.

Analysis: Looking at the feedback from consumer testing enables the manufacturer to make any
necessary changes to the product, and also decide how they are going to launch it to the market.

With information from real consumers, they will be able to make a number of strategic decisions that
will be crucial to the product’s success, including what price to sell at and how the product will
be marketed.

Launch of the Product (Introduction): Finally, when a product has made it all the way through
the new product development stage, the only thing left to do is launch it to the market. Once this is
done, good product life cycle management will ensure the manufacturer makes the most of all their
effort and investment.

Thousands of new products go on sale every year, and manufacturers in-vest a lot of time, effort

and money in trying to make sure that any new products they launch will be a success. Creating a
profitable product isn’t just about getting each of the stages of new product development right,
it’s also about managing the product once it’s been launched and then throughout its lifetime.

Exercise 8. Fill in the gaps using the words in italics from the text.

1. Without a proper ... it is impossible to ... a product successfully.

2. It is essential for any product to be ....

3. Companies spend a huge amount of money on ... ... of a new product.
4. Prototypes may be modified through various ... ... stages.

5. Any new product has to start with ...

Exercise 9. Answer the questions:

1. What is the most important stage in the development of a new product?

2. How many stages are there in the product development process?

3. On which stage the companies can realize that their new product may be of demand
among prospective customers?

4. How can companies know that their new product will be profitable?

5. How can you explain the statement “to create a profitable product”?
Exercise 10. Choose any product and prepare to give a brief product review.

Your product review should include:
. a description of the product
. the way the product is used
. the cost of the product
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. a comparison with other, similar products
. a recommendation to buy or not buy the product
. a reason for your recommendation
* a rating on a scale of 1-5

PRODUCT REVIEW

PRODUCT:

PURPOSE:
AUDIENCE:

USE:

COST:
COMPETITORS:
RECOMMENDATION:
REASON:

RANKNG

IIP07. [u3aitn u cnemupukanus TtoBapa. Omnucanue au3aiiHA U
cneuupuKauMu TOBapa.
IIP07. Design and product specification. Description of design and product

specifications.
Exercise 1. Read the text and correct wrong statements:

1.Design is something related to fashion and style.

2.A good design begins with a good idea.

3.Design is not connected with people’s quality of life.

4.Designers try to realize only sensible ideas.

5. Scientists and manufacturers don’t have anything in common with designers.

WHATISDESIGN?

Design is everywhere. The word “design” means different things to different people. One
definition given by designer Richard Seymour is ‘making things better for people’. The design

activity is focused first and foremost on human behaviour and quality of life. It
transfers any idea into a blueprint for something useful, whether it's a car, a building, a
graphic, a service or a process.

Scientists can invent technologies, manufacturers can make products, engineers can
make them function and marketers can sell them, but only designers can combine
insight into all these things and turn a concept into something that's desirable, viable,
commercially successful and adds value to people’s lives.



A good design begins with the needs of the user. No design, no matter how beautiful and
ingenious, is any good if it doesn't fulfill a user need. Finding out what the customer wants is
the first stage of what designers do. The designer then builds on the results of that inquiry with
a mixture of creativity and commercial insight. Different designers use different methods-
combining market research, user testing, prototyping and trend analysis. These methods lead
to innovative products and services. Designers learn that ideas that may seem strange are
worth exploring and that the 'common-sense’ solution is not always the right one.

Exercise 2. Choose one of the products and write its description using the words and the
outline

Words: elegant  functional  futuristic ~ handmade innovative retro stylish simple
mass-produced traditional up-to-date  streamlined ergonomic durable easy to use

Useful phrases:

Visual appeal : It looks like (a design from the 2010s)

Material. It has a metal/wooden/golden (top/side/base)

Features: It has several (qualities / special features)....

It has a unique feature...

One of its weak/strong points is...(that itis very  difficult/easy to use
because...)

Use. Itis designed for (opening/keeping)...

Itis used for.......

ITP08. {u3aiin u cnequpuKanusa ToBapa. XapaKTepuCTHKA U CPaBHeHHE

):m3a1“ma PAa3JINIHBIX TOBApOB, IPEACTABJCHHbBIX HA COBPEMEHHOM PbIHKE. TecT

1.
ITP08. Design and product specification. Description and comparison of

design of various products in the modern market. Test 1.

Exercise 3. Complete this presentation introduction with the words: talk about look at points
of view questions brief finally hear act as go along

Good afternoon and thank you for making the effort to be here with us today. My name’s John

Smith and I’m responsible for marketing. What I’d like to do today is 1 our

recent product promotion campaign. This 2 talk will hopefully 3
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a springboard for discussion. I’m going to 4

the marketing campaign from three 5 : firstly, the customers; secondly, the
financial institutions; and 6 , the shareholders. If you have any 7

just interrupt me as I 8 . Your point of view may well be different, and we’d like

to 9 from you.

Exercise 4. Complete the following presentation common expressions and phrases:

i. Today we will at ...

ii. I’d like to by ...

iii. This us to the next

iv. Let me you an example ...
v.A case in is ..

vi. On whole ...

vii. Let me end by

Exercise 5. Choose one of the products given below and complete the product design
specification. Invent any additional information you need.

PRODUCTDESIGNSPECIFICATION
Product name:
Product description:
Product performance:
Ergonomics features:
Dimensions:
Design:
Safety:

Product 1:

OUTDOORHEATER
Function: to heat the air outside a building
-gives a lot of heat for 26 hours
-powered by propane gas
-easy to regulate the heat
-light and easy to move
-easy to clean
- can be used in all weathers

Product 2:

BABYMONITOR

Function: to check the health of a sleeping baby
-works up to a 100-metre range

-powered by mains or battery



-low battery indicator

-adjustable volume

-has a belt clip and also a stand
- easy to use and very light

Exercise 6. Read a report on two mobile phones and answer the questions.

1. What mobile phones are compared?

2.Do these phones have any similar features? What are they?

3.What are their peculiarities which differ these models from each other?
4.How many parts does the report consist of? What are they?

Two models of mobile phones the Nokia 6230i and the Samsung SGH-D500 are
compared in this report. We have studied their features and found out that they have
some similarities and differences.

First, the Samsung SGH-D500 is a little cheaper than the Nokia 6230i. It is very stylish
and one of the most popular models on the market. Its features include a 1.3 Mp camera
and music player. However, it does not have a memory card so you can store only a
limited amount of music tracks and photos on this phone.

Second, the Nokia 6230i is small and light. It weighs only 99g and is very functional. It has a
1.3 Mp camera like the Samsung phone, but it also has a memory card. The panel of the
camera can be replaced easily. In addition, covers are available in five different colours.

In conclusion, test results showed that the Samsung SGH-D500 was not very good in capturing
movement. Despite this fact both the Nokia and Samsung models are very good buys.

Exercise 7. Write a report on two hand dryers.

AYT

* uses principle of evaporation

* may take up to 44 seconds to dry hands

* warm air flows out at moderate speed

* most of water removed by slow evaporation

* bacteria are not filtered out of washroom air

* unfiltered air blows around the room

* machine starts when user presses start button

* user usually has to press start button several times
* user often walks out with damp hands, wiping on clothes to dry

Dyson
* uses process of scraping water off hands like windscreen wiper
* dries hands in 10-12 seconds

* cold air forced out at high speed

* long ultra-thin apertures run along two blades

* filter removes over 99.9% of bacteria from air* filtered air stays within the
machine, not around room

* uses 80% less energy than conventional dryer
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* hands completely dry after use

* turns on automatically when user inserts hands



2. Haquaﬂ KOMMYHHKAIIUA
Module 2. Scientific Communication

ITP09. [IIpexnocraBjieHMe  HCCJAEA0BATEJbCKOr0  mpoexkra. @Dopma
3aM0JIHEHNS 3asiBKH € ONMCAHUEM HCCJIeI0BATEIbCKOI0 MPOEKTA.

ITP09. Submitting a research proposal. Application form with a description
of the research project.

Exercise 1. Read the following extract from a website. Your colleague has decided to apply to
SARF and has downloaded an application form. Look at the list of sections on the form (1-10)
below and match each one to your colleague's notes on the information she needs to provide.

The Sheridan Australian Research Fellowship (SARF) aims to develop science in
Australia by attracting outstanding scientists in their field to continue their research in an Australian
university or research institution. SARF fellowships are awarded to individual scientists with future
potential for leadership in their field. Successful applicants receive a 5-year grant covering salary,
travel and relocation costs.

1. Applicant a) an explanation of how I’ll do the
2. Current appointment and address research and why it is important
3. Location of proposed study b) a shot description of what I’ll research
4. Sponsor’s recommendation ¢) a statement from a senior researcher
5. Departmental support explaining why I’m a suitable applicant
6. Project title d) how much I plan to spend on my
7. Project summary research
8. Details of proposed research e) the job I do now
9. Budget f) the name of someone to support my
10. Nominated referee with personal application
knowledge of applicant g) what I’ll call my research
h) permission from my head of faculty to
use his/her resources
1) where I plan to study
j) my personal info

I1P10. IIpexocTaB/ieHre UCCIEA0BATEILCKOI0 NPOeKTa. BapuaHThl
HCCJIeI0BATEILCKHUX MPOEKTOB H MX 0CO0EHHOCTH B COBPEMEHHOM CO00IIeCTBe.

IIP10. Submitting a research proposal. Types of research projects and their
features in the modern community.

Exercise 2. Match each highlighted section in the projects summary (A — F) to the correct

function (1 — 6) from the list below.
PROJECT SUMMARY

Provide a brief summary of aims, significance and expected outcomes of the research plan

A 3-D odour-compass for odour-detecting robots
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Odour-sensing robots offer many benefits over the current use of animals in similar roles,
including safety, efficiency and durability. [A] However, the robots which have been developed to
date are limited by the fact that they can only accurately detect and navigate towards odour plumes if
they are within direct ‘sight’ of the chemical source. Clearly, in real world situations, obstacles may
well impede the robot’s detection ability, and at present, odour-sensing robots are therefore
only of limited use. [B] The proposed research will concentrate on developing a robot which is able
to gather readings in three dimensions and therefore overcome the limitations of current models in
odour-detection. [C] This technology will make robots a more effective substitute for animals.

[D] This research aims to develop existing robotic technology to create a three-
dimensional (3-D) odour compass to be used as a navigation tool in searching for an odour source.
[E] This will then be tested experimentally in simulated environments where wind direction is not
stable or where obstacles interfere with odour distribution. A second stage in the research will be to
develop the robot’s environmental sensors, thus allowing it to safely negotiate the terrain to reach
the source of the odour. [F] This should produce a robot which is able to both detect and move to
the source of an odour, even on difficult terrain.

1. State the aims of your research.

2. Define what the problem is.

3. Explain why your topic is worth researching.

4. Say what the expected outcomes of the research are.
5. Outline the procedures you will follow.

6. Outline how you will limit your investigation.

Exercise 3. Complete another project summary using the following correct word or phrase:

aims to however the initial phase
the proposed research the study will indicate

Consumer interest in wines produced in organic vineyards has increased significantly in the
last few years (1) , to date it is unclear whether these production methods actually improve

soil or grape quality. (2) will be the first phase of a long-term study on a New Zealand
vineyard. These results (3) whether methods of viticulture improve grape quality.

The research (4) investigate the effects of organic agriculture on soil and grape
quality. (5) will consist of two treatments, organic and conventional (the control), each
replicated four times in a randomised, complete block design. All organic practices will follow the
standards set out by the Food Standards Australia New Zealand (FSANZ).

(6) will assess soil quality using physical, chemical and biological indicators
over six years. The next phase will then assess the physiology of the vines.

Exercise 4. Match a sentence (a — e) below to the correct paragraph (1 — 5) of the full project

summary.
NSF GRANT PROPOSAL FOR STABILIZATION AND OPTIMAL CONTROL OF DYNAMIC SHELL
MODELS
[1] We intend to investigate problems related to stabilisation and optimal control

of dynamic shell models where control actions and sensing are put into place via smart materials
technology.

[2] The principle model considered in this proposal is a three-dimensional structural
acoustic interaction with curved walls, which is modeled by shell equations. This model occurs in



the context of decreasing noise or pressure entering an acoustic chamber (e.g. airplane’s
cabin) and generated by an exterior source.

[3] Thus mathematical investigation related to control problems of shell equations is
challenging from a mathematical point of view and calls for the introduction of new tools and new
techniques for the analysis and computations connected to the problem.

[4] Two approaches will be considered. First, piezoelectric shell’s modeling tracked
by past researchers and a second centre on piezoelectric patches attached to the curved wall. These
approaches will result in two different control models. Rigorous mathematical analysis of the problem,
including comparative analysis, followed by numerical computations and experimental
verification of the models will represent the essential part of the project.

[S] Thus we wish to combine the teams’ expertise to generate results leading to
progress in the field.

a) Both teams for this project already have knowledge in various features of the problems
described.

b) However there are very few outcomes and the methods that were developed have broken
down.

¢) The need for mathematical analysis of shell models is in response to a variety of
technological demands, which call for more complex models.

d) This project will focus on stabilization and optimal control, particularly with boundary
controls, of systems concerning dynamical shells.

e) We propose to carry out collaborative research between the French National Institute of
Computer Science Research and the University of Ottawa in the general area of control theory for
models illustrated by partial differential equations (PDE:s).

IIP11. Yuyactue B HayuyHoil KOH(pepenunu. Onucanue Gopm ydacTusi B
HAYYHBIX KOH(epeHIuAX.

IIP11. Participating in a research conference. Forms of participation in
scientific conferences.

Exercise 1. Read the following five extracts and then write which form (or forms) of
communication (an academic journal, a popular science magazine, a conference, a popular science
book, an online forum or science blog, a newspaper) each one comes from.

1) ... more people were pain-free when using the handheld device than those who had used
an identical dummy device. Although the study by Lipton ez al. (2010) has reliable results, there are
some points to consider when putting these findings into context. Importantly, the results will need
to be verified in larger trials that directly compare ...

2) Tea and coffee drinkers have a lower risk of developing type 2 diabetes, a large body of
evidence shows. And the protection may not be down to caffeine since decaf coffee has the greatest
effect, say researchers in Archives of Internal Medicine. They looked at...

3) ... can be rapidly generated by lentivirus-mediated transgenesis. RNAi also holds great
promise as a novel therapeutic approach. This report provides an insight into the current gene
silencing techniques in mammalian systems.

4) Hi! Has anyone had any experiences with nanoparticles sticking to glassware :-(? If so,
does anyone know if there’s a suitable silylation protocol to pre-treat the glassware to do
something about this annoying non-specific adsorption? Thanks!
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5) Animal and in vitro studies suggest that aspirin may inhibit breast cancer metastasis. We
studied whether aspirin use among women with breast cancer decreased their risk of death from
breast cancer. This was a prospective observational study based on ...

IIP12. YuacTtne B HayuyHOoil KOHepenuuu. [IpoBenenune HaydHoit
KOH(epeHunH.

IIP12. Participating in a research conference. Conducting a scientific
conference.

Exercise 2. Look at the online poster advertising a conference and complete the phrases
below in accordance with the poster using the given words.

Keynote speakers
 Zoltan Szabo
European Institute of Malaria Research (EIMR)
* Miremba Kabasomi
Makarere University, Kampala, Uganda
Preliminary Programme
A list of other invited speakers and preliminary session topics is currently being developed
by the Conference Chair and will be announced in due course. Please check back for updates.
For further information about us see www.eimr.org
Online registration only
WWww.eimr.org/con7/registration
Registration is on a strictly first- come, first-served basis.
Application deadlines
1 April for abstract or poster presentation submissions

7 May for attendees
Registration fees

Academia — €450, Students — €350, Commercial/Industry — €650

basis course deadline keynote preliminary presentation registration (x2) strictly

1. application

2.ona first-come, first-served
3. speakers

4. online only

5. poster

6. programme

7 fees

8.to an abstract

9. in due

10. check back for

ITP13. IIpuHUUNBI COCTABJIEHHSI U HANMMCAHUS HAYYHOW CTAaTbH. AHAJIU3
OTPBIBKOB M3 HAYYHBIX CTaTel MO Pa3Iu4YHbIM TemMaM. BBenenue u orpadorTka
HOBOM JIEKCUKH, KJIHIIIE.


http://www.eimr.org/con7/registration

IIP13. Writing a research paper. Analysis of extracts from scientific articles
on various topics. Introduction of a new vocabulary.

Exercise 1. Tony is doing research into the panspermia hypothesis as part of a Master’s degree
in astrobiology. He has been investigating whether it is possible for bacteria and microorganisms to
survive in an environment as harsh as the surface of Mars. He has been advised to organize the text

of his introduction around five key questions. Match the beginnings to the endings of the questions.

1. What was [ a. approach the problem?

2. Why was it b. expect to know after doing the research?
3. What was already c. important?

4, What did I d. investigating?

5. How did I e. known about the subject of my research?

Exercise 2. Read five extracts from the introduction to Tony’s paper. Which question
from Exercise 7 is each extract answering? Write the questions above the extracts.

1

Such an extreme environment was thought to be uninhabitable, but microbial ecology
studies reported the presence of microorganisms (Amaral-Zettler et al., 2002). Could the surface
composition of Mars protect life against radiation?

2.

A number of studies have investigated different extreme Martian surface conditions on
terrestrial microorganisms. Nicholson and Schuerger (2005) reported that die spores of Bacillus
subtilis were able to survive for 19 days under Mars atmospheric pressure and composition. Saffary
et al. (2002), however, found that survival decreased due to ...

3.

Potential habitability in the subsurface would increase if the overlaying material did play a
protective role.
4.

For many years now, scientists have speculated about the possibility of life on Mars (Klein
et al., 1976; McKay, 1997). The discovery of liquid water on Mars would increase its habitability ...

5.

We report here on our studies of protection by Rio Tinto Basin iron oxides and hydroxides

on two microorganisms, AcidithiobaciUiis ferrooxidans and Deinococcus radiodurans, under
simulated Mars surface conditions.

IIP14. IlpuHOUNbI COCTABJICHUS M HANMCAHUS HAYYHOH CTATbH. AHAJIW3
Pa3JIMYHBIX YACTEl HAYYHO! CTATHLH U UX 0COOEHHOCTEI.

ITP14. Writing a research paper. Analysis of various sections of a scientific
article.

Exercise 3. Read an extract from the introduction of a paper about the ability of lichens and
microbes to survive in deep space. Put the verbs into the correct form.

Recent advances in space technology (1) (provide) the possibility of studying the
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survival of different microorganisms in the harsh environment of space (Demets ET AL., 2005;
Baglioni ET AL., 2007). SO far, lichens (2) (be) the only organisms able to survive
exposure to such extreme conditions (Sancho ET AL., 2007, de los Rios ET AL., 2010).

It is believed that, if sufficiently protected by meteorite-like material, microorganisms may also
survive the journey through space. However, Brandstatter ET AL. (2008) (3)
(report) that microorganisms embedded in 2 cm thick
rocks on the outer surface of a re-entry capsule, simulating the entry of a meteorite, (4)
(not survive).

The aim of this work (5) (be) to obtain further information on the resistance of rock-

colonising microbial communities and lichens to outer space conditions, during the Biopan-6 flight
of ESA on board a Russian Foton satellite.

Exercise 4. Complete the following summary on variables using the given words.

affects collecting controlled data dependent independent
How much a variable (1) a relationship can be discovered by (2) experimental
3) on changes to the relationship as the variable is changed. In an experiment, there will
be: one (4) variable — this is the feature you are measuring; one or more (5)
variables — these are the variables which you change; one or more (6) variables —

these are not being tested and so they stay the same.

Exercise 5. Complete the lines below using the extract from the following research paper to
help you.

A promising candidate among the different adsorbent materials are activated carbons. Through
activation, highly porous materials can be prepared. Due to their high porosity, activated carbon
materials are able to adsorb large amounts of hydrogen. Following adsorption, hydrogen molecules
can be found at two possible locations: (1) on the surface of the adsorbent, or (2) as a compressed
gas in the void space between adsorbent particles. (adapted from Konowsky et al. 2009)

Noun Verb Adjective
1. compression 2. compress 3.
4. 5. adsorb 6.
7. 8. activate 9.
10. 11.

Exercise 6. The gapped words below all describe physical or chemical properties of
substances. The meaning of each word is given on the right. Complete the words with the
correct vowels (a, e, i, 0, u)

1.br ttl n ss how easily something can be broken

2.cpctnc how well something holds an electrical charge

3.c nc ntr t n how much of one substance is found in another

4.c¢c nd ct v ty how well something allows heat or electricity to go

5.d ns ty how much mass a given volume of a substance has

6.fl mm b 1 ty how easily something burns

7.1 m n nc_ how much light passes through or comes from a substance



8. m_ss how much matter is in a solid object or in any volume of

9.prm_b 1 ty how easily gases or liquids go through a substance

10.p r s ty how many small holes are in a substance

1l.r_ct v ty how easily a chemical substance reacts

12.s 1 b 1ty how easily something can be dissolved to form a solution
13.v1lcty how quickly an object is travelling

14.v_sc s ty how thick a liquid is

15.v.1m how much space is contained within an object or solid

Exercise 7. Complete the paragraphs from the results section of a paper using the following
words and phrases in the box.

as can be seen in considerably contrast to noticeably thicker resulted in a
longer while

During the rapid heating, the Ni near the Ni/SiC interface reacted with the SiC, which
resulted in carbon atoms moving into the Ni. The carbon atoms then separated onto the surface of
the Ni during the cooling procedure, forming graphene layers (1) Fig. Ib. In (2)

the graphene generated using single-crystalline SiC, the graphene synthesised by this
process is (3) easier to remove from the SiC surface.

A slower heating rate (4) process. As shown in Fig. 4, more carbon atoms
were released into the Ni in a long process. Higher carbon concentration in the Ni produced a

(%) carbon nanofilm on the Ni surface, (6) a lower carbon concentration reduced
the thickness of the carbon nanofilm and formed graphene.

IIP15. Ilpe3eHTamusi  HMcCIeA0BATEJILCKOr0  mpoekra. Crpykrypa
Npe3eHTAMHU B LeJIOM U MCCJIeJ0BATEeIbCKOI0 MPOEKTA, B YACTHOCTH.

IIP15. Presentation of a research project. The structure of the presentation
as a whole and the research project in particular.

Exercise 1. Write ‘who’, ‘why’, ‘what’ or ‘how’ next to each phrase. Check any
vocabulary you don’t know.

1. On behalf of Mr Keane, may I welcome you to Jackson Inc. My name’s Jo Black and
I’m responsible for ...
2. My purpose today is to ...
. ’m going to develop three main points. First, ... Second, ... Third, ...
. Let me introduce myself. [am ... Tam a ...
. ’ll pass round copies of my slides so you can make notes as I go through the presentation.
. Before I continue, let me tell you something about myself.
. Today 1 would like to give you a general overview of...
. ’ve divided my presentation into three main points. I would like to begin with ...
. So, ’ll be addressing three main points and the first one is going to be ... The second point
will be ... And finally the last point is ...
10. I’m going to outline three proposals. Firstly, I’ll ... Then, I’d like to ... and finally ...
11. We can take two or three questions at the end of each point.
12. You don’t need to take notes as we’ll be handing out presentation booklets.

o Q0 IO\ N W
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Exercise 2. Match each pair of phrases (1 — 8) from to their correct function (a — f) below.

Note that one of the functions may be expressed with three different pairs of phrases.

1. Good afternoon, everybody. / Welcome, ladies and gentlemen.
2. To start, thank you / I’d like to start by thanking you all for coming to my talk today.
3. I’m Milan Poborski and at present / My name is Milan Poborski and I’m a PhD candidate

4. I’m going to talk today / My talk today is about my recent research investigating ...

5. ’ll begin by explaining / To start with, I’ll explain briefly how T-cell responses...

6. After that, I’ll / I’ll go on to describe the alternative method I have been investigating ...

7. Finally, I will discuss / I’ll conclude by discussing why this method could be useful as a
way ...

8. I plan to talk for about 40 minutes, leaving plenty of time for /I will talk for about 40
minutes and then I’ll answer any questions at the end of my talk.

a. Give instructions for asking questions c. b. Greet the audience.
Introduce the topic of the presentation e. d. Introduce yourself
Outline the structure of the presentation. f. Thank the audience for coming.

IIP16. Ilpe3eHTanus MCCIAEAO0BATEIHLCKOTO NMPOEKTA. AHAJIN3 PA3JIUYHBIX
NMPOEKTOB U 00CYy:KIeHHe UX CWIbHBIX M cjJa0bIX cTopoH. Hanucanue tecra mo
NMPOUJACHHOMY pa3aeJy.

IIP16. Presentation of a research project. Analysis of various projects and
discussion of their strengths and weaknesses. Test 2.

Exercise 3. Below are five sentences from the main part of a presentation. Match the
beginnings (1 — 5) to the endings (a — e).

1. A number of potential vaccine types have been developed and
2. As I have already said,

3. As you can see from this image,

4. Let's begin by looking at the size of the malaria problem.

5. That's all I have to say about the vaccine itself,

a. counting IFN-y secreting cells has been the preferred method to date.

b. using flow cytometry to detect MIG secretion gives us a more accurate way of measuring
immune responses.

c. I will be returning to those shortly.
d. Malaria kills over one million people every year in 109 countries.

e. so now I'd like to move on to looking at judging the response of the immune system to the
vaccine.

Exercise 4.The underlined phrases in Exercise 3 help speakers to organize their presentation
clearly and guide listeners through the information. Write the correct underlined phrase to complete

the advice below.



Use:
a.

b.

begin another
c.

d.

c.

: to introduce a new part of the talk
: to conclude one part of the talk

: to refer back to an earlier part of the talk

: to refer forward to a later part of the talk
: to refer to a visual aid
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3. Jle1oBasi KOMMYHUKAIUSA

MODULE 3. Business Communication

ITP17. MeAXJIMYHOCTHBIC H MEKKYJIbTYPHBIC OTHOIICHUS.

ITP17. Interpersonal and Intercultural Contacts

When you observe people from a certain culture, some characteristics — such as dress and the

way people greet each other are easy to see. Others are not so easy.

Culture is sometimes compared to an iceberg, some of which is visible, but much of which is
difficult to see, or invisible.

Exercise 1. Look at the list of components of national culture, and place each one in one of the
three categories:

A things which you can recognize quite easily

B things which you recognize only when you are very familiar with a culture

Beliefs

Family values

Language

Expectations

Food

Manners

Holidays and festivals
Rules of conduct

9. Greetings

10. Attitudes to the environment
11. Physical gestures

12. Work ethic

13. Roles of males and females
14. Art and architecture

15. Punctuality

16. Humour

PN R

Add any other elements which you think are important in defining a national culture.

ITP18. MeXJIMYHOCTHBIC U MEKKYJIbTYPHbIC OTHOLLICHHS.

I1P18. Interpersonal and Intercultural Contacts

When you meet people for the first time, greet then politely and warmly. Use a mix of
questions during the first conversation — try to discover what things you have in common. Be
sensitive to the cultural background of the other person during the meeting.



Exercise 2. Nigel Hastings is a director of an intercultural consultancy. Listen to him
talking about managing first meeting in different cultures and answer the questions.

1. Why does Nigel say it’s important to manage first meetings well when working
internationally?
a) Because it establishes positive relationship with international partners.
b) Because it helps to learn a foreign language.
2. What does he describe as the purpose of first meetings in the Arab world?
a) To start talking about business as soon as possible.
b) To get to know your partner and build trust.
3. When he goes to China, how does he usually start small talk?
a) He talks about Shanghai.
b) He talks about a person’s roots.
4. Why is asking ‘open questions’ important?
a) It’s a way to create an emotional connection with your partner.

b) It’s a way to learn about your partner’s background.

Audio transcript

Interviewer: How important is it to handle first meetings well?

Nigel: Very important, and breaking the ice can be more difficult due to language differences,
cultural unfamiliarity and so on. But when we have to work with people across the globe we don’t
see very often, it becomes critical to manage that first moment positively, to get the relationship
going.

Interviewer: In terms of cultural differences in first meetings, what have you experienced?

Nigel: Well, being British I do a little small talk about the weather, how I travelled to the

place, some of the challenges I faced on the way, and a touch of humour but quite quickly getting down to
business because I don’t want to take up too much of the time of the individual I’m talking to. In other
cultural contexts, I’ve learned you need to take a different approach. For example, working in the
Arab world, I think the concept of ‘small’talk is less relevant because those opening

social moments are critical in a relationship-orientated culture. And showing respect for the local

culture, saying positive things about what you've seen, what you know, why you appreciate where you
are, showing and receiving hospitality. There’s a slower transition into business, more exchange

on the personal level before getting down to the task. And that builds trust. All this can be seen as
slow and time-wasting in a UK context.

Interviewer: What kinds of positive things do you say?

Nigel: 1 think when I go to China I often find myself asking where someone comes from be cause
I know quite a lot about China and it’s an opportunity to show a kind of interest which I
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have for the country and a sensitivity to that person’s roots. So I would say something like
‘Oh, you come from Shanghai, I’ve been there a couple of times and I love it there.' This creates
a positive impression. And it’s true. I do love it there!

Interviewer: Does asking open questions generally work across all cultures to stimulate
conversation?

Nigel: 1 think it definitely does. The open questions beginning with ‘what’ and ‘how’ open
people up, give you an opportunity to listen to people speak, understand their interests ... so

questions are very important as a way to create common ground.
Interviewer: s this one of the secrets of success — creating common ground?

Nigel: 1 think so. You can ask an open question, listen to the response and then connect your
experiences. You have the potential to build common ground also at an emotional level in terms of
going through some common challenges. However, you can also ask closed questions to show
interest in something around you.

Exercise 3. It is important to find things in common when responding to what people tell
you. Match each comment to a response.
Comments
1. ’ve been to Italy a few times.
2. I studied mechanical engineering at uni.
3. I grew up just outside Madrid.
4. So these are the new offices.
5. Business is a bit challenging at the moment.
Responses
a) I know the city quite well but not the region around it.
b) Really? My brother did something similar and now works in construction.
¢) Indeed, but I read that things should be improving by the year end.
d) Impressive. Looks like a nice place to work. Our offices are very different.

e) Have you? Me too. I love the South.

I1P19. IlpoBenenne neperoBopoB
I1P19. Negotiations

Exercise 4. Which of the actions a)-g) correspond to the negotiation stages 1-7?
build rapport
agree on a procedure
make proposals and counter-offers
probe with questions
enter the bargaining zone
resolve any areas of conflict

SN e



7.

conclude the negotiation

a) make concessions

b) find things in common

c) celebrate the deal!

d) state your opening position

e) decide who will speak first

f) clarify anything you don’t understand
g) call for a time-out

Exercise 5. In a negotiation each team member must play a specific role. Complete the

team roles 1-6 below using appropriate pairs of words a)-f).

1. Decision-maker: ............... overall strategy and has the final ............... .

2. Facilitator: ............... and provides ............... of their team’s position.

3. Number-cruncher: ............... down key figures and does the ............... .

4. Chief negotiator: ............... the main negotiations and acts as ............... .

5. Observer: ............... the other team’s behaviour and looks for signs of ............... .
6. Ideas-generator: ............... deadlocks by coming up with creative ............... .

a) breaks + solutions

b) monitors + movement

c¢) formulates + authority

d) notes + calculations

e) conciliates + clarification
f) conducts + spokesperson

I1P20. IIpoBeneHue neperoBopon

I1P20. Negotiations
Exercise 6. Match each of the techniques 1-6 from the previous section to a comment a)-f)

demonstrating this technique in action.

1 2 3 4 5 6
a) I changed my mind because I believed what he said — he didn’t hide anything from me.
b) I felt they really understood my needs so I was happy to accept their proposal.
c¢) I had to agree. The facts spoke for themselves.
d) She convinced me to join the project because I enjoy working with her.
e) He offered to help me out on my project so I agreed to support him at the meeting.
f) I supported her idea because I could see she really believed in it 100%.

ITP21. KoHTpaKThI M COTJIALICHUS
ITP21. Contracts and Agreements

Exercise 7. Match the types of contract 1-6 to their definitions a)-f).
. alease

. an employment contract

. a contract of sale

. an insurance policy

. a credit agreement

. a software license

AN DN AW —
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a) a contract between a seller (or vendor) and a buyer (or purchaser)
b) a contract between an employer and employee
¢) a contract between an insurance company and a person who pays for the insurance

d) a contract which allows one party (the tenant) to use the land or property of the other party

(the landlord) for a specified period of time

e) a contract which allows someone to use a computer program
f)a legal contract in which a bank agrees to loan a customer a certain amount of money for a

specified amount of time

ITP22. KoHTpaKThI M COTJIALICHUS
I1P22. Contracts and Agreements

Exercise 8. Complete the phrases below with the following verbs:

breach complete draw up extend renew sign terminate

1. sign a contract to put your signature on a contract to show that you agree to it

2. a 3

3. a contract > to break one or more of the terms of the contract

4. a contract- to end a contract before the official end date

5. a contract. to fulfil all the terms of the contract

6. a contract . to make a contract continue for a longer time

7. a contract = to sign a new contract (when the previous contract has finished)

Now complete the sentences below:

a) Our lease expires at the end of the year, but we were able to the contract by
another year.

b) We cannot sell the goods to a third party. If we do this, we will the contract.

it.

¢) We were very happy with the service so after our contract ended, we decided to

d) The construction firm couldn't the contract because of the bad weather.
e) We can the contract if we notify the other party one month in advance.
f)In order to make everything legal, the lawyers decided to a contract.
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