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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pa3nennl paGoueil nporpamMmsl

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

Ilepeuenb yueOHO-METOAMUYECKOTO OOECTICUEHHS U1l CAMOCTOSITETIbHOM PaboThI

oOyyaromuxcs M0 AUCLHUILINHE.

5. ®oH/ OIICHOYHBIX CPEJICTB JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAllMK 00YYarOIUXCs MO
JUCLIUILINHE.

6. IlepeyeHb OCHOBHOH M JONOJHHUTEIBHON yueOHOM IUTEpaTyphl, HEOOXOIUMOH JIJIs1 OCBOCHUS
JUCLUIUINHBIL.

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn « HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

8. Meroanyeckue yka3zaHus Ui 00y4YaromuXcs 0 OCBOSHHIO TUCIUITIIHHEI.

9. IlepeuyeHp MHPOPMALMOHHBIX TEXHOJIOIMH, HCIIOJIb3YEMbIX IIPU OCYILECTBICHUH
00pa30BaTENILHOrO MpoLECcca M0 AUCLHUILINHE.

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN AJIsi OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

IIpuioxenus k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukperniennsle (hanibt

[Iporpamma cocraBieHa B cooTBeTcTBUHM ¢ TpedoBanusimu CYOC HUY MAMU, pazpaboraHHOro Ha
ocrHoe ®I'OC BO mno nanpasnenuto 38.03.02 MenemxkMeHT

ABTOpBI IPOIPAMMBI:

baoun C.B.

3aBenyrouuii odecneunBaroieil kapeapoit

THAJ

ITporpamma ogo6peHa:

3aBeyrolLMii BeIMycKaroliel kadeapoit duyY JlMpeKTop BhIMyCKarollero (puianana
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

[enbro ocBOEHUS AUCUUILIMHBI Teopus perieHust n300peTaTenbCKuX 3a/1ad SIBISETCS JOCTUKECHHE
cienyromux pe3ysibraroB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust

1 B-16 (OIIK- | Bnagetb OCHOBHBIMH IOJIO)KEHHUSMH, 3aKOHAMHU M METOJAMHU €CTECTBEHHBIX HayK JJIsl pEIICHUS
2) podecCHOHANBHBIX 33/1a4

2 3-48 (OIIK- | 3HaTe OCHOBHBIC TEXHHUYECKHE XAPAKTEPHCTUKU THUIOBBIX MOJENCH aBHAIIMOHHON M PaKeTHO-
6) KOCMHYECKON TEXHUKH

3 V-18 (OIIK- | YMeTh nprMeHsTh OCHOBHBIE HOJIOKEHHUS, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK MPU PEILICHUU
2) npodeccHOHATLHBIX U HAYYHBIX 33134

4 V-53 (OIIK- | YMeTp HCHoib30BaTh IOJyYEHHbIE 3HAHHMS B DKOHOMHMYECKHX pacyerax, B IPOCKTHBIX H
6) HaY4HO-HCCIIEA0BATEILCKIX paboTax
31 (ATIK1) 3HaTh CYMIHOCTh M (OPMBI MEKIUCITUIUIMHAPHOTO TTOJIX01a
V2 (AIIK1) YMeTh HCIONIb30BaTh WHCTPYMEHTHI TEOPUH pPEUICHUs W300peTaTeNbcKUX 3amad B

MO3HABATENILHOM U MPO(eCCHOHABHON AEATEIbHOCTH;

[epeuncnennpie PO sBisI0TCS OCHOBOH /17151 JOPMUPOBAHUS CISIYIOIINX KOMISTECHIHH:

N Mudgp Komnerennus

1 JIK 1 Crioco0eH UCIIoTB30BaTh MEXKIUCIMIDTHHAPHBINA MOIX0 K PEIICHHUIO 3a1a9 podeccHoHaTbHON
JIeATEeIILHOCTH

2 OIIK-6 CrocoOHOCTh HCIOJIb30BAaTh OCHOBHBIE IOJIOKEHHUsS, 3aKOHBI W METOABl MEXaHUKH H
TEXHOJIOTHI B IO3HABaTEIbHOW U NMPOQECCHOHATIBHOW IEATENbHOCTH Ul pElIeHUs 3ajaad
OpraHu3aluy IeATeIbHOCTH X03IUCTBYIONINX CYOBEKTOB

3 OIIK-2 CriocoOHOCTh TIPEICTaBUTh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH HAYYHYIO KapTHHY
MHpa Ha OCHOBE 3HAHUSl OCHOBHBIX IOJIO)KEHUMH, 3aKOHOB M METOJOB €CTECTBEHHBIX HAyK M
MaTeMaTHKH IS HCIONB30BaHUS TIPH PEIICHHW THIIOBBIX 3a7ad MIpOQecCHOHANBHOM
JIeATEIILHOCTH

2. MECTO ANCIUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI.

Hucuunnuna Teopus penieHus W300peTaTeNbCKUX 3a/iad  SABJISETCS MPEAIIECTBYIOMIEH |
MIOCJICYIOLIEH JUISl CIEAYOIIUX JUCHUILINH:

N IpexmecTByomye IMCHUNIMHbBI Hocaenywomme IMCHUNITHHBI
1 ®dusuka DKoJIOTHs
2 VYpasiieHue 3HAaHUSAMH
3 MeToasl  HcciaenoOBaHUS B MEHEIKMEHTE
(JToruka)
4 CoBpeMeHHbIE MaTepHallbl M TEXHOJOTHH
(MatepuaiioBeieHHE)
5 HTorosas roc. arrectanus
6 [TpousBocTBEHHAs MpakTUKa 1
3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI
OO1m1as TpyJ0EMKOCTh JUCIUILTHHBI COCTABISET 2 3aUeTHBIX(bIe) equHUI(bI), /2 yaca(oB).
MoayJib Pa3nen Jexkuuu | Hpakruu. | Jadopar. | KCP | CPC | Bcero Bcero ¢
3aHATUA paﬁon)l qacoB IK3aMCHaAMHU
n
KYPCOBBLIMH

Bepcus: AAAAAADZzFUk Koa: 000154236




Teopus pereHus
M300pEeTaTeIbCKUX

3a1a4

Heanr OPUTMUYCCKHC
METOAbI MPEOJA0JICHUA

TICHXOJIOTHIECKOM HMHEPINN

14

26

AJNTOPUTMHYECKUE METO b
TIOBBILIEHHS
3¢ PeKkTHBHOCTH

TBOPYECKOT0 IIpoIiecca

3aKOHOMEPHOCTH

spomroru TC

11

[IpuHimIe!
(YHKIIMOHAIEHOTO

Mozenuposanus TC

MeTonp! aHanu3a

HECTAaHAAPTHBIX 3a1a49»

18

3almra HHTEJIEKTy aJIbHOM

COOCTBEHHOCTH

72

Bcero

18

18

36

72

72

3.1.Conep:xanue (IMIAKTHKA) THCIUIITTAHBI

B pazoene npueooumcs nonnwiil nepeuerb OUOAKMu4ecKux eOuHuy, NOOIEHCAWUX YC80EHUIO NPU U3Y4eHUU

OAHHOU OUCYUNTUHDL.

1. Heanr OPUTMHYECCKHEC METOALI IMMPEOAOJICHUS IICUXO0JIOT HYEeCKOH HHEPpUUHA

- 1.1. Peanu3zanust TBOpUECKHUX CIIOCOOHOCTEH MPH PEIIEHUN N300peTaTeIbCKUX 3a/1a4.

-1.2. HeaJIFOpI/ITMHqCCKI/IC MCTObI ITOBLIIICHUA Sq)(l)eKTI/IBHOCTI/I TBOPYCCKOI'O IIponecca

2. AiropuTMHYecKHe MeTObI NOBBIEeHNs d(PPEeKTHBHOCTH TBOPYECKOI0 IpoLecca

- 2.1. ba3oBble noHsTUS Teopun perieHust uzooperarensckux 3a1ad (TPU3). 3akons! pa3sutus TC.

IIporno3 pazsutus koHkpeTHOU TC.

- 2.2. UpneansHocts TC. WpeanpHas mammHa (Iporecc, BemecTtBo). MaeanbHbli KOHEUHbBIN

pesynsrat (MKP).

3. 3akonomepnoctu 3Bosronun TC

- 3.1. HepaBHomepHocth pa3utust TC. IIpotrBopeuns.

- 3.2. 3axonsl pazutusa TC

- 3.3. IIpoTuBOpEUns

4. IlpuHuunbl GyHKIMOHAILHOTO MoeanpoBanus TC

- 4.1. YcTpaHeHust TeXHUUECKUX MTPOTUBOpeunii. Marpuiia AnbTirysuiepa.

- 4.2. BemecteHHo- noneBoy aHainu3. BemectBenHble u nonesble pecypesl TC mpu penieHuu

M300peTaTeNbcKuX 3a1a4.

5. Meroasbl aHa/IM3a HECTAHAAPTHBIX 3212
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- 5.1. Nudopmarmonnsiii ¢oung TPU3. TumoBsie mnpuemsr ycrpanenusi TII. Tlpumenenue

¢dusnyecknx 3(PeKToB NMpu pereHur n300peTaTeIbCKUX 3a/1a4.

- 5.2. AnroputMm pemeHus n3ooperarenbekux 3anad. JAPU3 -85B.

6. 3aMTa MHTE/UIEKTYAJIbHOI COOCTBEHHOCTH

- 6.1. 3anMTa UHTEUIEKTYaJIbHBIX MTPAB B UHHOBAIMOHHOW JESTEIbHOCTH.

3.2.Jlexkuun
Ne OobeM, Jdunnaxr.
Paspen nucuuniIuHbI Tema Jiekuun
n/n 4acoB €THHHIIBI
1.1.Heanropurmuueckue 1.1
1 METO/IbI IPEOI0TECHUS 5 Peanu3anus TBOpUECKMX CIOCOOHOCTEH NP PELICHUH
MICUXOJIOTHUECKON N300peTaTeNbCKUX 3a1ad
MHEPLUH
1.1.Heanropurmuueckue 1.2
Heanropurmudeckue MeTo bl TOBBIIEHUS 3()(DEKTHBHOCTH
METOIbI IPEOI0TIECHUS
2 N 2 TBOPYECKOTO mpoiecca/ MeTo «mpod U omudoK
MICUXOJIOTHUECKON .
Mos3rosoii mtypm.
MHEPLUH
1.1.HeanropurmMudeckue HeanropurmMudeckne METOIbI TOBBIICHHS 3()(HEKTHBHOCTH 1.2
3 METO/IBI TIPEOOICHUS 2 TBOpUecKoro nponecca. CuHekTHka. Metos GoxambHBIX
MICUXOJOTMYECKON 00BexTOB. Mopdonormaeckuii aHamm3. MeTtos
HMHEPLUH KOHTPOJIBHBIX
1.2. AxropuT™MuYecKue 2.1
4 METO/IbI TIOBBIIICHHS 2 bazoBble NOHATHS TEOPHUH PELICHUS N300PETATENBCKIX
3¢ PEKTHBHOCTH 3amad (TPU3).
TBOPUYECKOTO Ipolecca
5 1.3.3axoHOMEpHOCTH 2 3akoHs!I pa3putus TexHundeckux cucrem (TC) 31,32
sBosroru TC HepaBnomeprocts pazsutust TC. IlpoTHBOpeyns.
1.4 ITpuHUUTIBL 41,4.2
Marpuua Anptiryiiepa. TUnoBsle IpueMbl yCTpaHEHUS
6 (hYHKIIMOHATIBHOTO 4 .
TEXHUYECKUX TPOTHBOPEUHIL.
MoenupoBanus TC
7 1.5.Metozs! ananu3a 5 Wudopmaunonnstit pona TPU3. Tunossie npuembl 5.1
HECTaHJAPTHBIX 33/1a4» ycrpadeHus TII. @yekMoHaabHO CTOMMOCTHOM aHAIU3
1.6.3amuTa . 6.1
N 3amuTa MHTEIJIEKTYalbHBIX IIPaB B MHHOBAI[HOHHOW
8 MHTEIJICKTyaJbHOU 2
JeSITeTbHOCTH.
COOCTBEHHOCTH
Hroro: 18

3.3.Conep:xanue JIeKIUH.

1.1.1. Peasiu3anusi TBOPUYECKHX CIIOCOOHOCTEl NPHU pellieHNH n3o0peraTenbekux 3aaa4 (A3: 2, CPC:

2)

Tun nexumn: Nadopmarrionsast nexys

®opma opranu3aumm: JIekums

Onucanue: BBefeHne B TEOPUIO PEIICHUS H300pETATEIbCKUX 3a/ad W AITOPUTMUYECKOTO
peleHus] HEeCTaHJApPTHHIX 3ajad. Pa3BuUTHE TBOPYECKHX CIOCOOHOCTEH HAa OCHOBE AJTOPUTMHUYECKHX

MCTOJO0B.

1.1.2. HeanropurMuyeckue MeTobl NOBbINIeHNs 3P (PeKTUBHOCTH TBOPUYECKOro npouecca/ Metoa

«11po6 u oumdox Mosrosoii mrypm. (A3: 2, CPC: 2)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumm: Jlekuus

Onucanue: Mecto n300peTaTenbcTBa B MHXKEHEPHOH esITebHOCTH. MeTo1 «I1po0 U OLIHO0KY -
HEHAIpaBJIeHHbIM nepe0op BapuaHTOB pemieHus 3agaur. OpraHu3allMOHHBIA IMMOJIXO0J] K TOBBIIICHUIO
3G PEeKTUBHOCTH TOMCKa pelIeHUs] TeXHW4YeckuX 3anad. [losblmeHne 3¢dQekTHBHOCTH TBOPUECKOTO

mponecca myTeéM yBEINIYCHUA XaOTUYHOCTH ITOMCKA. Mo3roBoit OTYpM.

1.1.3. HeaaropurvMuuyeckue MeTOAbl MNOBbIIIEeHUS 3(P(PEeKTUBHOCTH TBOPYECKOI0 MpoLecca.
Cunexktuka. Meron ¢oxkanbHbiXx 00beKkTOB. Mopdosornyeckuii anaiau3. Meroaq KOHTPOJIbHBIX
(A3:2,CPC: 2)

Tun nekuun: MadopMarmonHas JEKIus

®opma opranmu3aumu: JIekus

Onucanue: [loBpimmenne >(PQEKTHBHOCTH TBOPYECKOrO IMpoOIEcca IyTeM  yBEITHYCHHS
Xa0THYHOCTH Toncka. MosroBoii mrypm. Cunektnka. Meton ¢okanbHbIX 00beKToB. [Icuxomornyeckas
uHepuys. Helipo-nmuHreucTiuuekoe nporpamMmmupoBanue. [Ipeononenne ncuxonornyeckon MHEPLUU IyTeM
cUCTeMaTu3aluy nepedopa BapuaHTOB peleHus. Mopdonoruueckuil aHanu3. MeToJ KOHTPOJBHBIX

BOIIPOCOB.

1.2.1. ba3oBble NOHATHS TeOpHU peuieHns udodoperareabekux 3aga4d (TPU3). (A3: 2, CPC: 1)
Tun nekuun: MudopmarmonHas Jexius
®opma opranm3aumu: JIekus

Omucanue: [Tpuniunuansaoe otiamurie TPU3 ot Metona «mpod u ommbok» u ero MoauduKanmi
- 3aMeHa YraJbIBAaHUS BO3MOXHOTO pEIIEHUS Hay4yHBbIM MporHozupoBanueMm. Ampriryimiep [.C. —

ocHoBOMoJIOKHUK TPU3 kak Hayku 0 TBOpYECTBE.

1.3.1. 3axonbl pasBuTusi TexHumdyeckux cucrem (TC) HepaBnomepnocrs passutua TC.
IIporusopeuns. (A3: 2, CPC: 1)

Tun nexuun: Nadopmarrionsas nexus

®opma opranmsaumu: JIekus

Omucanue: Texuuueckas cucrema. DneMeHTsl TC (MCTOUHHMK 3HEPTUH, IBUTATENb, TPAHCMUCCHS,
opran ynpasieHus). O6bext 1 npoaykr TC. I'maBnas mone3nas ¢ynkuuss TC — mpupanue oOBEKTY

Tpe6yeMor 0 CBOMCTBA. BTOpOCTCHCHHaﬂ 1 BCIIOMOrarcibHast (bYHKI_II/II/I TC. Hancucrema. Iloacucrema.

MHmoroskpannnsbiii anamms TC.

3akonsl passutus TC: momuora yacteir TC; paszsutue TC mo S-o0pa3HO# KpHBOI; HEPaBHOMEPHOCTh
pazButug yacted TC; mnoBeimieHUEe creneHn uaeanbHocTh TC;  NOBBIIIEHWE TUHAMUYHOCTH W
ynpasnsiemoctu TC; nepexon TC Ha MukpoypoBeHb; niepexoq TC B HaJicuCTEMY; BHITECHEHHE YEJIOBEKa
3 TC.
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1.4.1. MaTpuna Aaptiny/uiepa. TunoBbie NpueMbl YCTPAHEHUs] TEXHMYECKUX NMPOTHUBOpeunid. (A3:
4,CPC: 1)

Tun gexkuun: MHGOpMATMOHHAS JISKITHST

®opma opranm3anmu: JIekius

Omnucanue: OrpaHuyeHHBIH HA0OpP MPUEMOB, KOTOPBIMH TMOJB3YIOTCS H300perarend s
ycrpanenuss TII mpu pemieHMu HECTAaHAAPTHBIX 3ajad, BBIABICHHBIM INpU aHamm3e Oojee 40 ThIC.
n3o0perennii. 40 TUNOBBIX mpueMOB YycrpaHeHuss TII— pekomeHmanmu sl BBISIBICHUS OOIIErO
HAarpaBJIeHUs1 U 00JIaCTH CWIBHBIX PEIeHHH M300peTarenbckoi 3amaun. CrenpansHas Tabnuna BeIoopa
TUTIOBBIX TIprieMOB ycrpaHeHuss TII (Marpuma Anprinysuiepa). [lpaBuma monb30BaHHMS MaTpuleit
Anprirysuiepa.  [[Ba myTH McclieioBaHMS TMPUTOJHOCTH TMPUEMOB  JJISL  PELIeHHUs KOHKPETHOU

n300peTaTebCKOM 3a/1a9H.

1.5.1. Undopmanuonnsiii ¢poux TPU3. Tunosbie mpuemsnl ycrpanenuss TII. ®dyexkumoHajibHO

croumocTHO# anamm3 (A3: 2, CPC: 2)
Tun nekuun: MabopMarmoHHas JIEKIus
®opma opranm3aumu: JIekus

Onucanue: Muapopmammonnsii ¢poun TPU3. Crannaprel. [Ipumenenne ¢usmyeckux 3¢dexToB
Opu  paspemeHny  (U3MYECKUX MPOTHUBOpeUMil. XuMuueckne dPQPeKTsl U sSBICHUSA. THUIOBBIE
n3o0perarensckue 3a1aun. Beenaenue B TC 1onoaHUTENBHBIX BelllecTB U nojield. CTaHaapThl Ha pelieHne
THUIOBBIX M300peTaTenbckux 3aaad. Kiaccel cranmapToB. THIIOBbIE TpPHEMBI paspelieHust GU3NIECKUX
nporuBopeunii. [lpumeHeHne Qu3MYeCKMX W XUMHYECKHX J(P(EeKToB W SBICHWN TpPH pEIICHUH

n3zobperarenbekux 3anad. [Ipornos pazsutust TC na 6aze TPI3.

1.6.1. 3amMTa MHTEJLUIEKTYAIBHBIX IPAB B MHHOBALIMOHHOM AesiTeJbHOCTH. (A3: 2, CPC: 1)
Tun gexnmun: MHPOpManmoHHas JIeKIHst
®opma opranm3aumm: JIekums

Onucanue: OOBEKTHl HHTEIUIEKTYaJbHOW CcOOCTBEHHOCTH. IIpombliieHHass COOCTBEHHOCTb.
OObexThl maTeHTHOM oxpaHbl. [laTeHTHOE MpaBo. ABTOpCKOE TpaBo. 4-51 4acTh ['pakIaHCKOTO KOjeKca
P®. W3obOperenus, moJe3Hble MOJAETH, NPOMBIIUIEHHbIE 00pasipl. OxpaHa KOMMEpPUECKOM U

TEXHUYECKOM TalHEI B PCKUME «KHOY-Xay». Bunpl 1u11eH3MOHHBIX A0TOBOPOB
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3.4.JlpakTnyeckue 3aHATHS

Paznen
JUCIHUILIHHBI

Oo0beM,
4acoB

Tema NMPAKTUYC€CKOI0 3aHATUSL

Jugaxr.
eTMHHUIIBI

1.1.Heanroputm
HYECKHe
METO/IBI
MPEOJI0JICHHS
TICHXOJIOTHYECK
0i1 HHEpLUU

MeToa MO3rooBOTO TypMa 1 €0 pa3HOBUAHOCTH.
Penienre TeXHMYECKUX 3a/1a4 MET OJIOM CEHEKTUKH

1.2

1.1.Heanroputm
HYecKue
METOMBI
IPEOIOICHHS
MICHXOJIOTUYECK
Ol MHEPITHU

Pemenne n3o00peTaTeNbCKHUX 3a1ad METOJOM KOHTPOJIBHBIX
BOIIPOCOB

1.2

1.1.Heanroputm
H4eCKHe
METOABI
IIPEOIOJIEHHS
IICUXOJIOTHYECK
01 HHEpLUH

Meton GhokambHBIX 00BEKTOB

1.2

1.3.3akoHOMEpH
OCTH 3BOJIOLUU
TC

OcBoenue 3akoHOB pa3BUTHA TC Ha peanbHBIX IPUMEPaxX TEXHUKH.

Paspemenue TexHUUECKUX IPOTUBOPEUUI PA3ACICHUEM BO
BPEMEHU

22,41

1.3.3axkoHOMEpH

OCTH DBOJIFOLIUU
TC

OcBoenne 3axkoHOB pa3BuTUsA TC Ha pealbHBIX MPUMEPaX TEXHUKH.

Pa3penienue TeXHUYECKUX IPOTUBOPEUNI pa3/IeICHUEM B
IIPOCTPAHCTBE

41

1.5.MeToan!
aHaau3a
HECTaHJAPTHBIX
3a71a9»

HpaKTI/IKyM IO BBISABJICHUIO TCXHHUYCCKUX l'IpOTI/IBOpe‘II/Iﬁ

41,51

1.5.MeToabl
aHaJIM3a
HECTaHIAPTHBIX
3a71a9»

IIpakTuueckoe pa3BUTHE HABBIKOB KcIoyib3oBanus APU3-85B
Pabota ¢ marpuieii AnpTiryuiepa

5.1,5.2

1.5.MeToabl
aHanmM3a
HECTaHIapTHBIX
3371249

IIpumeHeHne TUIIOBBIX IPUEMOB ycTpaHeHus TII

1.1,33,
4.1

HToro:

18

3.5.Conep:xanne npakKTHYECKUX 3aHATHIA
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1.1.1. MeTox M03rooBOro mrypMa u ero pa3HoBHUJIHOCTH.

Penrenue TexHu4ueckux 3a1a4 MeT o1oM ceHeKkTUkH (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrruyueckoe 3aHsTHE

Onucanue: Pemrenue 3aaa4 MCTOJJaMU MO3I'OBOr'o mrypma

1.1.4. Pemienne u3o0peraTeibCKUX 33724 MeTO0M KOHTPOJIbHBIX Bonpocos (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakruyueckoe 3aHsTHE

1.1.12. MeToa ¢oxaabHbIX 00beKkTOB (A3: 2, CPC: 2)

®opma opranmsaumu: [Ipakruueckoe 3aHsTHE

Onucanue: Pemrenne IPKTUYCCKUX 3aJla4 METOJ0OM (bOKaJ'IBHBIX OIOBCKTOB

1.3.2. OcBoenmne 3axkoH0B pa3putusi TC Ha peajibHBIX NPUMEPAX TEXHUKU.

Pa3penienue TexHu4ecKuX NPOTHBOPeunii pasiesnenueM Bo Bpemenu (A3: 2, CPC: 2)
®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

IIpukpennennnie paiiabl: Paspenienre npotuBopeunii paaenaeHueM Bo BpeMeHn.docx

1.3.3. OcBoenne 3axkoHoB pazButusi TC Ha pealbHBIX NPpUMepPaxX TeXHUKH.

Pa3pemenue TexHu4ecKkuX NpoTUBOpeunii pazienenneM B npocrpanctse (A3: 2, CPC: 2)
®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

IIpukpennennnie paiiabl: Paspenienre npotuBopeunii pa3aeiaeHneM B mpoctpancTse.docx

1.5.1. IlpakTHKYM 10 BbISIBJIEHUIO TEXHUYECKUX nporusopeunii (A3: 2, CPC: 2)
®opma opranmsanuu: [ [paktrnyeckoe 3aHsTHE

1.5.2. IlpakTH4eckoe pa3BUTHE HABBIKOB Hcno/b30Banus APU3-85B Pabora ¢ maTpuueit
AasbTiryjuiepa (A3: 2, CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3aHsaTre

1.5.5. Ilpumenenne TunoBbix npueMoB ycrpanenusi TII (A3: 4, CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3aHsTre

3.6./1adopaTtopHbie padoThI

Ne Paznen HaumenoBanue j1adopaTopHoi Oo0bem, JAunnaxr.
n/n | AMCHMILUIMHBI pa6oTsI YacoB | eIUHHIIBI
Hr
oro
3.7.Conep:xanue 1a00paTOPHBIX padoT
3.8.KontpoJns camocrositebHOM padoTsl (KCP)
| Ne | Pasnen | Oo6bem, | Tema KCP
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n/n AUCHUIIJIHHBI yacoB

HTroro:

3.9.Conep:xkanne KCP

3.10.KypcoBble padoThl 4 NPOEKTHI MO AUCHUITIHHE

3.11.IIpoMe:kyTOYHAS ATTECTALUA
1.

IIpuxpensennsle (aiijibl: TecToBbIe BOMPOCH K 3a4eTy.docx

4. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJ1A
CAMOCTOSTEJIbHON PABOTHI OB YYAIOIINXCA IO JUCHUILINHE

1. Metoauueckue YKazanusi K IMPOBECACHHUIO NPAKTHYECCKHUX 3aHATHH U CaMOCTOSTEIbLHOM paﬁoTbl

N0 KYpPCy «AJITOPUTMbBI pPellleHUsl HECTAHAAPTHBIX 3aaW)
"Pa3penienne NpoTHBOPeYNii pa3iesieHneM BO BpeMeHnu''

2. Metoanueckue yKa3aHusi K NPOBEICHUI0 MPAKTUYECKUX 3aHATHI U CaMOCTOSATEIbHON padoThI

N0 KYpPCy «AJITOPUTMBI pPellleHUus1 HECTAHAAPTHBIX 32124
"Pa3pelenne NpoTUBOPEYHil pa3ieieHHeM B IPOcTpaHcTBe"

3. Meroanueckue yKa3aHusi K NPOBEICHUI0 MPAKTUYECKUX 3aAHATHI U CaMOCTOATEIbHON padoThI

10 Kypcy «AJITOPUTMBI pellleHNsI HeCTAHAAPTHBIX 3a1a4Y»
"TIpumenenne pusnuecKux 3PGeKToB 1J1s1 paspenieHusi TEeXHHYeCKHX NPOoTHBOpeYnii'"

4, Metoauueckue YKazanusi K MPOBCACHHUIO NMPAKTHYCCKUX 3aHATHHA U CAMOCTOATEILHOM paﬁoTl)l

10 KypcCy «A.TIFOI)I/ITMBI pe€aieHuA HECTAHIAPTHBIX 3aaY»

"BenosibHblii (BellleCTBEHHO-M0J1eBOI) aHaIU3"

1. OcHOBHas 1 IOTIOTHUTEINBHAS JTUTEPATYPA 110 JUCLUTLINHE
2. Pecypcbl nH(pOpMalIlMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTH «IHTepHET.
3. Pecypchl HayuHO-TexHIUEcKoM onbmmoTekn MAU.

4. ndpopmanoHHble CTeH bl Kadeapbl.

5. ®OH/I OIIEHOYHBIX CPEJCTB JJIS1 IPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTALIUHU OBYYAIOILIIUXCSA MO AMCIUIIJIIMHE

Omnucanue HOKaSaTeHeﬁ, KpUTCPUHU OLUCHHBAHUA KOMHeTeHI_[I/Iﬁ N OIIMCAaHMEC IIKaJl OCHHBaHUA
OCYHICCTBIIAKOTCA B COOTBETCTBUHU C Ilonoxenuem o 6aﬂHBHO-pCI>'ITHHPOBOﬁ CUCTEMEC OICHKHU
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pe3yabTaToB 00yueHus cryaeHToB no aucnurumne (IIpuka3 Ned42 ot 04.04.2014 «O06 yTBepKIeHUH
MOJIOXKEHUs «PEUTHHT IO TUCHUTIIIUHEY ).
Jls olleHUBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUM O00ydYarOIIUXCS

UCIIONB3YIOTCA cheayromnme kputepun 1o 100-0amuibHOM mIkae:

1.

2.
3.
4

DopmyIupoBaHUEe PEICTABICHHON HHPOPMAIUH B BHJIE TIPOOJIEMBI,

[Tpennosxenue cocoba penieHus: mpoOIeMsI;
OO6ocHOoBaHHE crI0cO0a pEIIeHUs MPOOJIEMBI;
JleMoHCTpanus crocoda pemeHus mpoOIeMBl.

OneHnBaHUE OCYIIECTBIISETCS O CIICTYIONIEH IIKae:

100-0ayuipHas mIKana

Pesynbprar ocBoeHUS

MmeHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BeIpakeH 4€TKO

I[J'ISI OLICHUBAHUA CUTYAallUOHHBIX 3aJaHul HCIIOJIB3YCTCA CICAYIOIIasl IIKaia:

100-0ayuipHas mKaia

Pesynbprar ocBoeHUS

menee 30

00yyJaroImuics: He MOXeT C(OPMYITHPOBATH

HpO6JI6My, MMpEACTAaBJICHHYIO B 3alaHUU

31-50

oOyyaromuiicst GopMyIHpyeT HOCTaBICHHYIO
3aady, y Hero chopMupoBaHbI
HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJHAKO
OTCYTCTBYIOT UHTETPHPOBAHHbIC TIOHATHUS U
HaBBIKH, B PE3YJIbTATE YETO AOMYIICHBI

OIIIMOKHU B PEIICHUN U 3aJaHUEC HE BBIITOJITHCHO

51-80

3aJJaHHe BBIIIOJIHEHO, 00yYaroLuiics
MIPUMEHSET 3HaHUSA ISl pELICHUS
MOCTaBJIEHHOW MPOOIEMBI, OIHAKO HE
c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBHUE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPYAHEHUS

B ICMOHCTpAllUU CII0CO00B peuICHud 3a1a9u

81-100

3a/1aHK€ BBINOJIHEHO KaK B TEOPETHYECKOM,
TaK U B IPAKTHUECKOM ILIIaHe, 00yJarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 JAaHHOMY BOIIPOCY

DOoHIBI OLICHOYHBIX CpCACTB, MO3BOJIAONINE OLUCHUTD PC3YJIbTATHI O6y‘-ICHI/I$I, BKJIIOYAIOT B ceOs:

BOIIPOCHI K MPOMEKYTOYHOMN aTTECTAIINH.

HCpC‘-ICHL KOMIIETCHIIUM U dTaIlbl UX (I)OpMI/IpOBaHI/ISI IMPUBCJCHLI B CJ'IC)IyIOIJ_[CI\/'I Ta6J'II/II_ICI

Hndp

Komnerenuus

Jtanbl (l)OpMPlpOBaHﬂfl KOMIIETCHI NN

JUIK 1

Coocoben

HCTIONB30BaTh | 3HATH CYIIHOCTH W (DOPMBI MEKIUCHMILIHHAPHOTO

MEXIUCUMIUIMHAPHBIA N0AX0A K pemenuro | 1OAX0IA
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3a7a4 MpoQeCcCHOHANBHOMN e TENEHOCTH YMeTb  HUCIONB30BaTh  MHCTPYMEHTHl  TEOPHUH
pemeHus N300peTaTeNbLCKUX 3ama4 B
MIO3HABATEJILHOM " npodeccHoHaILHOM
nestenbHocTH; CeMecTp - 3
2 OIIK-6 CHOCOBHOCTE  HCIONB30BATh  OCHOBHLIe | SHATH OCHOBHBIE TEXHMYECKHE XaPAaKTEPUCTUKH
TOIOKEHHS, 3aKOHBI U METOJIbl MEXaHHKU 1 | THIOBBIX ~ MOJENeH —aBMAMOHHOH M PaKeTHO-
TEXHONOTMH B TO3HABATeNbHOM  n | KOCMHUECKOH TEXHHKH
npodeccHOHANbHON  AeATeNbHOCTH syt | YMETh  HCTIONB30BATh  TONYYCHHBIC —3HAHHA B
pelleHys 3a7a4 OpraHu3aliy AeATeIbHocTH | YKOHOMIYCCKHX pacveTax, B MPOCKTHBIX W HAYy4HO-
XO3SHCTBYIOIUX CyOHEKTOB uccnenoBaTeNbekux padborax Cemectp - 3
3 OIIK-2 CrocOGHOCTb  MPEJCTABUTh  aeKBaTHyo | BIA7CTh OCHOBHBIMH TOJIOKCHHAMH, 3aKOHAMH H
COBPEMEHHOMY ypOBHIO 3HAHWil HaydHyro | MCTOMAMH  CCTCCTBEHHBIX —HAayK JUli  pCUICHHS
KapTHHY MHPa Ha OCHOBE 3HAHHS OCHOBHbIX | NPOPECCHOHANBbHBIX 3a/1a4
TIOJIOKEHHA, 32KOHOB " MeTosoB | Y METh IPUMEHSTh OCHOBHbIC MOJIOXKEHHUS], 3aKOHBI 1
CTECTBEHHBIX HAYK M MaTeMaTWkd s | MCTONBI  CCTCCTBCHHBIX — HAYK MM PUICHHH
HCIIONB30BAHUS TPH DELIEHHH THIOBBIX npodecCHOHANBHBIX M HayYHBIX 3a1a4 Cemectp - 3
3a7a4 NpoQeCcCHOHAILHOM JIeSITeIbHOCTH
KoMmjiekT THIIOBBIX HHAUBUAYAJIBHBIX 3anannﬁ
Ne Paznen Oonbem,
HaumeHoBaHue THIIOBOTO 3aIaHUS
n/n AUCIUILTHHBI 4acoB
Heanropurtmuuec
KHE METOJIBI
1 IIPEOI0JICHHS 2 [Tpumenenne MeTona GOKaIBHBIX OOBEKTOB K PELICHUIO IPAKTHYECKUX 33124
TICHXOJIOTUYECKO
Y HHEpIUHU
Heanropurmudec
KHE METOMBI
2 HPEOIOTICHHS 2 [TpuMeHeHne MeTo1a KOHTPOJIBHBIX BOIPOCOB ISl PEIICHHUS NPAKTHYECKUX 33129
TICHXOJIOTUYECKO
Y HHEpIUHU
ANropuTMHUYECK
Ue METO/BI
3 1TOBBILICHIA 2 PasperieHue npoTuBOpeunii pa3jeeHueM B IPOCTPAHCTBE
3¢ HEeKTHBHOCTH
TBOPYECKOTO
npotecca
ANTOpUTMUYECK
1€ METOJIbI
4 MIOBBILICHUS 2 Pemienne nmpakTHueCKUX N300PETATENHCKHUX 3a/1a4 Pa3pelieHue NPOTUBOPEUYHi BO
3 PEKTHBHOCTH BpEMCHU
TBOPYECKOTO
nporecca
TIpuHIMIBL
(hyHKIIMOHATTFHO
5 ro 2 [IprMeHeHne BEMOJIbHOTO aHaIN3a K PEICHUI0 TEXHUYECKUX 3a1a4
MOJICITUPOBAHUS
TC
Hroro: 10

Copep:xanne TUNOBBIX 3aJaHUI

1.1.1. lIpumeHenne MeToaa GoKaIbHBIX 00bEKTOB K pelieHuI0 npakTudeckux 3aga4y(CPC: 2)

TemaTuka: YCcoBepIIeHCTBOBATH MpeIaraéMylo J1eTajlb — HIAPUKYI0 PYUYKY C IOMOIIbIO METOAA

(OKaTBHBIX OOBEKTOB

Tun: Jlomannee 3aanue
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1.1.2. IlpumMeHeHne METOIa KOHTPOJIBLHBIX BOIPOCOB /IJIs1 pellieHus npakTuueckunx 3aaa4(CPC: 2)

TemaTnka: YCOBEPIIEHCTBOBATh MPENIAracMyr0 JI€Talb — CTEPKEHb UL LIAPUKOBOU PYUKH C

IMOMOIIBIO METOJa KOHTPOJIBHBIX BOIIPOCOB

Tun: JlomamHee 3a1anue

1.2.1. Pa3pemienune nporuBopeunii pa3aejienuem B npocrpancree(CPC: 2)

TemaTnka: yCOBepH_ICHCTBOBaTB npeajiaracMyro A€Ttajlb METOAOM pa3aCiICHHUA HpOTI/IBOpe‘II/Iﬁ B

MIPOCTPAHCTBE

Tun: Jomamnee 3amanme

1.2.2. PemeHne nNpakTHYeCKUX H300peTaTeIbCKUX 3a/1a4 pa3pelleHHe NPOTUBOpPeYMii BO
Bpemenn(CPC: 2)

TemaTuka: YcoBeplLIeHCTBOBATh MpeUIaraéMylo J€Tajlb METOJIOM pa3/ielieHus] IPOTUBOPEUUI B

IIPOCTPAHCTBE

Tun: JlomanHee 3aianue

1.4.1. IlpumeHeHNe BeNOJILHOI0 aHAJIN3A K pellleHUI0 TexHnyeckux 3aga4(CPC: 2)

TemaTHka: HpI/IMeHeHI/Ie IMPHUEMOB BCIIOJIbHOI'O aHaIn3a I YCOBCPIICHCTBOBAHUSA TCXHUYCCKUX

CUCTEM

Tun: JlomanHee 3aanue

Bonpockl kK IPOMEKYTOYHOM aTTeCTANUMN

«Teopus pelieHus I/ISO6D€T3TCJ'IBCKI/IX 3agady»

1. 3auer (3 cemecTp)
IIpukpenuiennbie (aiiibi: TecToBbie BONpOCH K 3aueTy.docx

6. MEPEYEHb OCHOBHOM 1 JTOITOJTHUTEJIHbHON YUEFHOM JINTEPATYPLI,
HEOBXOJIUMOMH JIJIs1 OCBOEHUS JUCIUTLIAHBI

a)OCHOBHAs JIUTepaTypa:

1. PeBenkoB A. B Teopus 1 npakTuka peleHusi TeXHHYECKUX 3a/1au: YueOHoe rmocooue / A.B. PeBeHkoB,
E.B. PesumkoBa. - 2-e wm3n, wenp. wo gom. - M. dopym, 2009. - 384 ¢
http://www.znanium.com/catalog.php?bookinfo=197698
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2. PeBenkoB A. B. Teopus u npakTHKa pelIeHus] TEXHUUECKUX 3a1aq: YdyeOHoe mocodue / A.B. PeBeHkos,
E.B. Pe3umkoma. - 3-¢ wmsm., ucnp. u gom. - M.:. ®@opym: HUI[ MHDOPA-M, 2013. - 384 c.
http://znanium.com/catalog.php?bookinfo=393244

3. Amprmrysnep I'.C. Halitn unero. BBenenue B Teopuro pelieHus] W300peTaTeNbCKuX 3a1ad, H3/.2-e.

nononHenHoe, M.: Ansrninna busnec byke, 2008., 225 c.

4. Yepusk B.C. Daexrponnsiii kypc TPU3, CIIOITTY, 2006, www.ii.spb.ru (Basic-TRIZ.doc)

0)10TIOTHUTENbHAS JINTEPATYPA:

1. Yepusx B.B., Tucenko B.H. «3ammra uHTE/UIEKTYaqbHOW COOCTBEHHOCTH TIPH pPeaTU3aLlUuH
WHHOBaNU», y4. mocodue, CI16, CII6I'TIY, 2001, 77 c.

2. Amprmrymnep I.C., «llouck HOBBIX uel: OT o3apeHuss K TexHonoruw», Kummues, Kaprs

MoimoBensickay, 1989,380 c.
3. Canamatos FO.I1. «Kak crate nzo0perarenem», M-Ba , [Ipocsemienue 1990, 240 ¢

4. Anptaryiiep I'.C. «TBopuecTBO Kak TouHas Hayka: Teopus penieHus nu3o0perarenbckux 3aaau», CoB.
Panwmo, 1979, 175 c.

7. MNEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETH «<MHTEPHET», HEOBXOIUMBIX /IUISA OCBOEHUSA JUCHUIIVINHBI
Jns  obOecnieueHust 00pa3oBaTeIbHOrO  Mpolecca MO  JUCUMILIMHE — 0Oydarouiumcs
IIPEAOCTABIIACTCS BO3MOXKHOCTh KPYTJIOCYTOYHOI'O JHMCTAaHIIMOHHOIO HMHIMBUAYAJIBHOTO JOCTYIA K
ANEKTPOHHBIM OMOJIMOTEUHBIM CHCTEMaM M3 JII00OM TOYKM, B KOTOPOW HMMEETCs JOCTYIl K CeTH

«HTepHeT.

HaumeHoBaHue pecypca HHTepHeT-CcCHIIKA Ha pecypc

"ZNANIUM.COM™

DneKTpoHHAas OubIMOTEeYHAS cucrema | http://znanium.com
"ZNANIUM.COM".

000 "U3pareancrBo Jlanb

DnexTponHas 6ubnnoreunas cuctema OO0 e.lanbook.com

"N3narenbcTBo JlaHb".

00O "DiexTponnoe m3nateaberso FOPAUWT"

DnekTpoHHass OuONMMOTeUHass cHcTeMa FOPAUT. DBC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuexkTpoHHas Oubamoreka MAU

Dnexkrponnas oudmuoreka MAU (codctBenrnocts MAU). |  http://elibrary.mai.ru/MegaPro2/
Web

JuiekTpoHHasi oudamorexka Koncopuuyma aspoxkocmudeckux By3oB Poccuu
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web

OneKTpoHHAas o6ubnmoreka Koncopuuyma

a’pPOKOCMMUYECKHUX BY30B Poccum.

http://elsau.ru

buoauorexa POOU

bub6auorexa POOU

‘ http://www.rfbr.ru/rffi/ru/library

EanHoe okHO A0CTYIA K 06pa3OBaTeJIBHLIM pecypcam

Enunoe oxHO ocTyna k 00pa3oBaTebHBIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

‘ http://polpred.com

000 "PYHIB"

DOnektpoHHas 6ubimorteunas cuctema eLIBRARY .

‘ http://elibrary.ru

00O "HauunonanbHbiii HuppoBoi pecypc "Pykont"

00O "HammonanpHsiii udposoi pecypc "Pykont".

‘ http://text.rucont.ru

000 "UBUC"

000 "UBUC".

\ http://ivis.ru

00O "UnTerparop aBTOpCcKOro npasa'

OOO "Unrerparop aBropckoro mpasa” 1Qlib.

\ http://www.iglib.ru/

@I'BY "PI'B"

OnexTpoHHas 6ubnuoreka aucceprauuii PI'b.

http://dvs.rsl.ru

OnextponHo-UHpopmanmonnsiii Koncoprimym".

HarmonanwsHas anmekrponHas ounbnunoreka (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HamwonaneHsiii | http://archive.neicon.ru

Hay4HbIe MOJIHOTEKCTOBBIE PECYPChI U3/IATEIILCTBA
Springer (apxuB).

http://link.springer.com/

HaquLIe MOJIHOTCKCTOBBIC  KYpHaJIbl  HU31aTCJIbCTBA

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza nanasix GreenFile komnaauu EBSCO.

http://www.greeninfoonline.com.

BHemHe xKOHOMHYECKOE 00beTUHEHH e

"AkagemMuHTOpr"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

OI'bY "I'lTHTD Poccun

"

baza manneix Web of Science (nmpaBoobGmamarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza manubix Scopus m3garenscTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHbIX U
00pa3oBaTENbHBIX MEIISX.

Springer

Nature

http://link.springer.com/
http://www.nature.com/

baza nannbix komnanuu EBSCO Publishing:
b1 CASC. BJ] MathSciNet via EBSCOhost.

http://search.ebscohost.com

HaquHe IIOJIHOTEKCTOBBIC KypHaJIbI u KHUT'1

n3narelbcTBa Elsevier.

http://www.sciencedirect.com
http://www.elsevierscience.ru/pro
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http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/
http://archive.neicon.ru/
http://link.springer.com/
http://www.tandfonline.com/
http://www.greeninfoonline.com/
http://publish.aps.org/
http://www.ams.org/mathscinet/index.html
http://www.ams.org/mathscinet/index.html
http://www.webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.nature.com/
javascript:__doPostBack('ctl00$ctl00$MainContentArea$MainContentArea$SelectDbControl$dbList$ctl03$ctl00$titleLink','')
http://search.ebscohost.com/
http://www.sciencedirect.com/
http://www.elsevierscience.ru/products/science-direct

ducts/science-direct

POOU

HaquBIG MOJIHOTCKCTOBLIC AHIJIOA3ZBIYHBIC JKYPHAJIbI
American Chemical Society.

8.METOJINYECKHE YKA3AHUS JJIS1 OBYYAIOIIMXCS IO OCBOEHUIO
JTACIHATLITAHBI

D¢ dexkTuBHBIM cHOCOOOM pa3BUTHS TBOPYECKMX CHOCOOHOCTEH CTYJIEHTOB NpU H3YyYEHHUH
IUCLUIUIMHBI SIBJISIETCS CaMOCTOATENbHAs paboTa, KOTOpas HaleleHa Ha NMpopabOTKy CTyAEeHTaMU
MaTepuasa MpoLEeAINX KOHTAKTHBIX 3aHATUH U IOJrOTOBKY K IPEACTOSALINM 3aHATHIM.

CamocrosrenbHass paboTa CTYACHTOB NPOBOAMTCS MMM B COOTBETCTBHUM C COOCTBEHHBIMU
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIIOBOE M3yYE€HUE  MAaTepHaJIOB,
o0ecreynBarolee COBMECTHYIO pPa0OTy HECKOIBKHX CTYJEHTOB, YTO IIOJIOKUTEIILHO BIUSET Ha
Ka4ecTBO NMPOPaOOTKH MPOTPaMMBI Kypca.

B TO e BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IUCLMIUIMHBI JIOCTUIAeTCsl IpH
IIOCTOSIHHOM paboTe CTYJEHTOB HaJl TEKYLIUM MaTepuajoM. B 3Toil cBs3M xkenarenbHa mpopadoTKa
JIEKLIMOHHOI'O MaTepuaja B JEHb €ro IMpOYTEHHUs, YTO IO3BOJISET, BO-IIEPBBIX, ONEpPaTHBHO (Ha
CJIeyIoIel JIEKIIMM) CHUMATh BO3HUKAIOILME BOIPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oaraxk 3HaHUH 110
JUCLMILIMHE 3370JT0 10 IPOMEKYTOYHON aTTECTALUN.

[Ipy moAroToBkKe K MPaKTUYECKUM 3aHATHSIM TakKe HEoO0Xoauma MpopaboTKa JIEKLIMOHHOTO
MaTtepuajga. OTO MO3BOJIMT OCO3HAHO paldoTaTh C IMpeajgaraeMbIM MaTepHajloM IperojaBaTesieM Ha
MIPAKTUYECKOM 3aHSITHUH, A, CJIEAO0BATEIbHO, 3aKJIaJbIBaTh 0a3y METOJUK U MPHEMOB IPU PELICHUU
IIPAKTUYECKUX 3a]ad.

[Ipu u3ydeHnn marepuaina HEOOXOIUMO J€JaTh aKLEHT He Ha 3a3yOpHBaHUM MaTepuaia, a Ha
IIOHMMaHHE ero (U3NYECKOH CyTH, YTO PAa3BUBACT MBILIUICHHE W IO3BOJSET MOHATh METOJOJIOTHIO
M3y4aeMOMN JUCUUIUIAHBIL.

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE
JlucuuiuiiHa ~ OpUEHTHpOBAaHA HAa TPUMEHEHHWE KOMIBIOTEPHOHW TEXHUKH, PECYpCOB

MH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 37eKTpoHHOM Onbimoreku MAW nns
noucka, cobopa, XpaHeHus, 00pabOTKHU U MpeAcTaBIeHUs HHPOPMaIUH.

ITporpammHuoe obecnieuenue, THTepHET-pecypcehl, 3J€KTPOHHbBIE OMOINOTEYHBIE CUCTEMBI:
Omneparonnbie cuctembl WiNdows, crannapTHbie 0QHUCHBIE TPOTPAMMBI, AIEKTPOHHBIC

BepcUU Y4eOHUKOB, TOCOOUH, METOUUECKUX Pa3pabOTOK, yKa3aHUH U peKOMEHJalluii BO BCeM

BHUJaM yueOHOI paboThI.

1. www.trizland.ru

2. http://znanium.com

10. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI ITO OCBOEHUIO
JUCIHHUIIJINHBI
1.KOMIUIEKT 37€KTPOHHBIX TPE3CHTAIUMN.

2.AynuTopusi, OCHaIlIeHHas! IPE3EeHTAMOHHON TEXHUKOH (IIPOEKTOP, 3KpaH, HOYTOYK),
3. KoMnbroTepHBIN K1acc ¢ JOCTYIIOM B HHTEPHET
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«Teopus pemeHus I/I306DeTaTeJ'IBCKI/IX 3aa49»

AHHOTaNUsA padoyeil MPporpaMmmbl

Juctmuimna Teopus penieHHs WM300pETaTeNbCKHX —3ajad  sBJseTcss 4YacThlo bioka 1
JIMCIMTUTNHEBI TUCHUIUIMH ~ TOATOTOBKH  CTYACHTOB 110  HAMPAaBICHUIO  MOATOTOBKH
38.03.02 Menemkment. Jucummumnaa peanuszyercs Ha CrynuHo  dakynbrere  «MOCKOBCKHM
ABUAIIMOHHOTO WMHCTUTYTa (HAIMOHAIBHOTO HCCIEOBATEIbCKOTO  YHHBEpCUTETa)»  Kadeapoi
(xadenpamu) TIIAL.

JucuumuHa HaneneHa Ha opmupoBanue cineayrommux komrerenuii: K 1 ,01TK-6 ,OITK-2.

Coz[epxcaHHe JAUCHUIINIMHBI OXBATLIBACT KPYI' BOIIPOCOB, CBA3AHHLIX C. PA3BUTUCM TBOPYCCKOI'O
[O/IX0JIa K PEIICHHI0 HECTaHJAPTHBIX, BOSHUKAIOUIMX B Mpollecce paboThl W KHU3HHU 4YesoBeka. C
MEcTOoAaMHU AKTHUBAIIUU TBOPYCCKOI'O MBIIIJICHU A, IIPUMCHCHU COBPEMCHHBIX MCETOA0B
ITOPTMUYECKOT0 MOMCKA HECTAHIAPTHBIX PELICHUH

[IpenogaBanue MUCHUIUIMHBI MpeAyCMaTpUBaeT cieayromue (HOpMbl OpraHU3alMU y4eOHOTO
npouecca: Jlekuus, [Ipaktuueckoe 3aHsaTHE.

[IporpamMMoi#l JUCHUIUIMHBI TPEIYCMOTPEHBI CICAYIONIME BUABI KOHTPOJISA: MPOMEKYTOUHAsS
arrectanus B popme 3auer (3 cemectp).

OO0mas TpyJOeMKOCTh OCBOCHHS JUCIHUIUIMHBI COCTaBIISCT 2 3a4CTHBIX CJWHHUIL, /2 YacoB.
[TporpamMmo#i TUCHUIUTMHBI MPEIYyCMOTpPEHbI JiekimoHHble (18 waco), mpakTtuyeckue (18 dacos),
nabopatopubie (0 yacoB) 3aHsTuss U (36 YyacoB) CaMOCTOATENbHOW paboOTHl cTyaeHTa. llenbio
JTMCLUIUIMHBL SIBJISICTCSl TOJIyYCHHE 3HAHUM W Pa3BUTHEC HABBIKOB Y CTYIEHTOB IO CHCTEMHOMY
aHanu3y texuuueckux cucreM (TC), pa3BuUTHE TBOPUECKOTO IMOAXOJa K PEIICHUIO HECTaHIAPTHBIX,
M300peTaTeNIbCKMX TEXHUYCCKUX 3a/1ad M OBJIaJICHUE METOOJIOTUCH IMOMCKA HOBBIX PEIICHHI B BHJIC
IPOrpaMMBbI IIJITAHOMEPHO HAMPABJICHHBIX JICHCTBHUI (aIroOpuTMa PEIICHHUS H300pETaTEIbCKUX 3a/1a4).

Juctunouaa oOecrieunBaeT 3HaHUe ocHOB TPU3, TeopeTmdeckoil 06a30il KOTOPOM SBISIOTCS
3aKOHBI Pa3BUTHSA TEXHUUYECKHX CHCTEM, yMEHHE IO0Jb30BaThcsi HHCTpyMeHTamu TPU3 npu moucke
pelmieHni  M300peTaTeNnbCcKUX — 33Jad M yMEHHE  OCO3HAHHO TeHEpUpoBaTh HAEU IO
coBepiieHcTBoBaHUI0 U ynydinenuto TC. [lomyueHHble 3HAHUS CTYIAEHTHI MOTYT MPUMEHSATH IMPHU
MPAKTUYECKON peann3aliii HHHOBAIIMOHHBIX MPOEKTOB, CBS3aHHBIX C Pa3pabOTKON U MPOU3BOICTBOM
HOBBIX U3CIIHN.
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IMpunoxkenue 2
K padoyeii mporpaMme IUCHUIIUHBI

«Teopus penieHust N300peTATENLCKUX 3aa9»

IIpukpeniennslie ¢aiibl

TecToBbIEe BONpoCkI K 3a4eTy.docx

Pa3pelueHne TeXHMYECKMX NPOTUBOPEYMIA HeanropuTMmM4eckn

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pa3gen: Pa3pemienne TeXHHYeCKHUX MPOTHBOPEYHI HEATTOPHTMHYECKH

U3 xaxux smanoe cocmoum ajliecopumm 6blAi6/1eHUA npomueopelmﬁ?

1)BrisiBieHue PpOOJIEMBI;
2)BoisiBeHue TEXHUYECKOIO IIPOTUBOPEYUS;
3)BbrsaBiienue pu3nyeckoro NnpoOTUBOPEUHSL.

1)BrrsiBienue pOoOIIEMBI;
2)BoraBnenue TEXHUYECKOT O IIPOTHBOPEYUS;
3)BrisiBnenue ¢duznyeckoro IIPOTUBOPEYUS;
4)BrrsBieHue criocoba peleHus 3ajauy;

1)BrrsiBienue pOOIIEMBI;
2)BoraBnenue du3nveckoro IIPOTUBOPEYUS;

3)BoisiBeHME criocoba penieHus 3a/1a4u;

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Pasgen: Paspenienne TeXHHYeCKHX NPOTHBOPEYHil HeAIrOpuTMHYECKH

Oman 1. Buisenenue npobaemol

Hlaz 1.1.0nucanue cumyayu

llaz 1.2. Bviagnenue enasno2o Hedocmamxa

lae 1.3.@opmynuposka npobiiemsl

Oman 2. Bvisgnenue mexuuuyecko2o npomueopeyusl.
Illae 2.1. Bvioenenue koughauxmyroweli napvt 00beKmoa.
Llaz 2.2. Buisasnenue nonesno2o ceoucmaea

llaz 2.3. @opmynupoera mexHuiecko2o npomueopedusl
Oman 3. Buisgnenue guzuieckoco npomugopeyus

Ilae 3.1. Bvibop uzmensemozo oovekma

Ilae 3.2. @opmynuposka udeaibHo20 peueHusl

Lllaz 3.3. Bvioenenue oeghexkmmnozo snemenma

Llaz 3.4. @opmynuposka guzuieckoco npomugopeuus
Oman 4 Bwisienenue cnocoba peutenus 3a0avu

Kaxoii uz smux nynkmoe ne 0omnocumucs K ani2opummy blsAieHus npomueopedui?
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Bce oTHOCATCS
Oran 2

Oran 4

[ar 2.2

Bompoc ¢ Beibopom otBeta Bec: 1 Pasnen: Paspenienne TeXHH4eCKUX NPOTHBOPEYHA HEAJITOPUTMHYECKH

B uém cywynocms memooa npo6 u owubOoK u Kakogwvl €20 HedOCmamxu?

CymHOCT, 3TOr0 METOAAa 3aKJII0YaeTcsi B IMPOCTOM Mepedope  BapUaHTOB.
HenocraTok - JJIMTENbHOCTh PELIEHUS 3a1a4U U 3aTPaThl PECYPCOB.

CyIHOCT 3TOr0 METOZAa 3aKIIYaeTcsi B Iiepedope BapUaHTOB IPEACTaBIEHHBIX
IpyIHIIon TeHEPATOPOB uaen.
HenocraTok - AUTENBHOCTD PELLICHUS 3aJa4l U 3aTPaThl PECYPCOB.

CyIHOCTh 3TOr0 METOZa 3aKJIoYaeTcs B IMepedope BapuUaHTOB IMPEACTaBICHHBIX
rpynmnou JKCTIEPTOB.
HenocraTrkoB HeT.

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: Pazpemenne TeXHHYeCKHX NPOTHBOPEYHii HEAITOPUTMHYECKH

B uém cywyygnocmo mozeo6020 wmypma?

B ocHOBe M03roBOTO MITYpMa JICKHT Pa3lICIICHHE MPOIECCOB TCHEPUPOBAHUS HJICH U
UX 00CYXICHHUS.

CyIIHOCTB ATOTO METO/1a 3aKJIF0YaeTCsl B IPOCTOM Iepedope BapHaHTOB.

CyIHOCTh METOJ]a COCTOUT B TOM, YTO Ha OOBEKT, HaXOoAsIuiics B hOKyce BHUMaHUS,
MEPEHOCAT MPU3HAKH CITy4yalfHO BHIOPAHHBIX O0OBEKTOB.

Bomnpoc ¢ Beibopom otBeta Bec: 1 Pasgen: Paspenienne TexXHHYeCKHUX NPOTHBOPEYHI HEATTOPUTMHYECKH

B uém cywynocmos memooa ¢oxanvuvix 06vekmos?

CymHOCT, MeTo/a IEXHT B pa3JelieHHe MPOLEeCCOB TeHEPUPOBAaHUA HAEH M UX
o0CyXIeHHUS.

CyIHOCTh METOJ]a COCTOUT B TOM, UTO Ha OOBEKT, HaXOAsIIHiics B (hOKyce BHUMAHUS,
MEPEHOCAT MPU3HAKH CITy4yalfHO BHIOPAHHBIX O0OBEKTOB.

CyIHOCT 3TOr0 METO/Aa 3aKIYaeTcsi B Iepedope BapUaHTOB IPEACTaBIEHHBIX
IPYIIION KCIIEPTOB.

Bompoc ¢ Beibopom otBera Bec: 1 Paznen: Pa3pemeHne TeXHH4ecKMX NPOTHBOPEYHiA HEATTOPUTMHYECKH

B uém cywypnocmo mopgonozuueckozo ananuza?

CYHIHOCTB MCTOJa 3aKJIF0Ya€TCA B TOM, UTO B COBCPUHICHCTBYEMOM 00BEKTE BBIACTIAOT
OCHOBHBIC DJICMCHTHI, a 3aTEM KaXKIbIi 3JIEMEHT HAJCIISAIOT AJIbTCPHATHUBHBIMU ITPU3HAKaAMMH.

CyIHOCTh METO/Ia COCTOUT B TOM, YTO Ha OOBEKT, HAXOAIIUHCS B (JOKyce BHUMAHMUS,
MIEPEHOCST MPU3HAKH CITy4alfHO BHIOPAHHBIX OOBEKTOB.
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CyIIHOCTh METO/Ia JIGKHUT B pa3lelicHHe MPOIECCOB T'CHEPUPOBAHUS HICH M HX
o0CyXIeHUSI.

Bompoc ¢ Beibopom otBeta Bec: 1 Pasnmen: Paspenienne TeXHHYeCKHX MPOTHBOPEYHH HEaJIrOPUTMHYECKH
Ymo maxoe uoeanvroe peuieHue?

OTO pelieHue 3ajadd, MpU KOTOPOM H3MEHSEMBbI OOBEKT caM YCTpaHsSeT BpeIHOe
CBOMCTBO, COXpaHsis IIPU 3TOM I10JIE3HOE CBOMCTBO.

9TO TOT nacaj, K KOTOPpOMY HYKHO CTPEMUTHCS IIPHU PCIICHHUU 3aJa4u

9T0 pPEeIICHUC 3aJla4H, MO3BOJIAOMICC IMMOJYYUTh MAKCUMAJIBHOC TTOJIC3HOC JIefiCTBHUE OT
TEXHUYECKOT0 00BEKTa

Bompoc ¢ Beibopom otBeta Bec: 1 Pasnmen: Paspenienne TeXHHYeCKHX MPOTHBOPEYHH HeaJIrOPUTMHYECKH

CymHocmb memooa akmueauuu UHICEHEPHO2O0 meopdyecmeda - curekmuxa?

CylHOCTh METOAAa COCTOMT B IHpOLecce 3aceJaHus TIPYINIod MpodeccHoHaloB
(onTuManbHBIN cocTaB 5-7 YeNIOBEK) - JIIOJEH pa3IUYHbIX CHENUAIbHOCTEN

CyH_[HOCTB METOa 3aKJIFOYACTCA B TOM, YTO B COBCPUHICHCTBYEMOM 00BEKTE BBIACIIAIOT
OCHOBHBIC DJICMCHTHI, a 3aTEM Ka)KI[I)If/'I SJICMCHT HAaJACIAIOT aJIbTCPHATHUBHBIMU ITPHU3HAKAMMU.

CyIHOCTB 3TOr0 METOJIa 3aKJII0YaeTcsl B IPOCTOM nepedope BapuanToB. HenocraTok -
JUINTENILHOCTD PELICHUS 3a/1a41 U 3aTPaThl PECYPCOB.

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: Pazpemenne TeXHHYeCKHX NPOTHBOPeYNii HEAIrOPUTMHYECKH
B uem 3axmouaemcsa memoo smnamuu?

CyImHOCT, MeTO/Aa 3aKIoYaeTcss B OTOXKISCTBICHMHM Ce0sS C paccMaTpuBaeMbIM
00BEKTOM MJTM TIpolIecCOM (JIMUHAsT aHAJIOTHS)

CymHOCTh METOAAa COCTOMT B THpoOIlecce 3aceJaHus TIpYNIol MpodeccHoHaIoB
(onTUMaNbHBINA cOCTaB 5-7 YellOBEK) - MIOJEH pa3INYHbIX CHEUAIbHOCTEN

CyH_[HOCTL MCTOa 3aKJIFOYACTCA B TOM, YTO B COBCPUHICHCTBYEMOM 00BEKTE BBIACIIAKOT
OCHOBHBIC DJICMCHTHI, a 3aTEM Ka)KI[Hﬁ OJICMCHT HAJCIAIOT aJIbTCPHATHUBHBIMU ITPHU3HAKAMU.

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Pasgen: Paspenienne TeXHHYeCKHUX NPOTHBOPEYHI HEATTOPUTMHYECKH

B uem cocmoum CYWHOCMb Memooa KOHmMpOJlbHblX 601’1])06’06?

CymHoCTh MeTo/a 3aKIo4yaeTcs B OTOXKIECTBIEHMM ce0s C paccMaTpuBaeMbIM
00BEKTOM HITH MPOIIECCOM (JIMYHASI aHATIOTHS)

CYHIHOCTB METOOa 3aKIH0YACTCAd B MOUCKE PCHICHUA 3aaa4d C IIOMOIIBIO CICHHUAJIbHO
MMOATOTOBJICHHOTO IICPCUYHA (CHI/ICKa) HaBOIAMIUX BOIIPOCOB.

CymHoCcTh MeTo/a 3aKIo4yaeTcs B OTOXKIECTBICHMM ce0si ¢ paccMaTpuBaeMbIM
00BEKTOM WITH MPOIIECCOM (JIMYHASI aHATIOTHS)
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Tunbl 3apgay

Bompoc ¢ Beibopom otBeta Bec: 1 Pasaen: Tunbl 3agau

Kakue 3a0ayu mvt nazvieaem mexnuueckumu?
3aa4u U3 JII00oH 00IacTH, penraeMasi TEXHUUECKUMH CPEJICTBAMH.
VCIIOJTHUTEIIBCKHE 3a/1aUH

3ala4i, UMCIOIIUC TCXHUYCCKOC ITPOTHBOPCUNC

Bompoc ¢ Beioopom otBera Bec: 1 Paszmen: Tumbl 3amau

Kaxue 3a0auu mul Hazvliéaem ucnoainumenbckumu?

3ala4i, PCIICHHUEC KOTOPBIX COCTOUT B BBIIIOJHCHUM 3apaHCC 3aJaHHBbIX ZIGfICTBPIfI
3alaHHbIMHA CPEACTBAMU B 3a/IaHHBIX YCIOBHIX,

3aJaud, B KOTOPBIX M3 MHOXECTBA BO3MOXXHBIX pelIeHuil TpeOyercss BBIOpAThH
ONTUMAaJIbHOE

3aa4yi, INpu PCIICHHUHU KOTOPBIX 00a YCIIOBUSA TEXHUYCCKOTO IMPOTHUBOPCUHA
PCAIN3YIOTCA YaCTUYHO

3alavu, IMPpU pCUHICHUH KOTOPLIX YAOBJICTBOPAKOTCA 00a IIPOTUBOIIOJIOKHBIX Tp€6OBaHI/IH
TCXHHUYCCKOI'O UIN (bHSH"ICCKOl"O IIPOTHUBOPCYUMA,

Bompoc ¢ Beibopom otBeta Bec: 1 Pazaen: Tumbl 3agau

Kaxue 3a0ayu mui nazvieaem MHOfC@HeprZMM?

3aa4i, B KOTOpPBIX M3 MHOXKECTBA BO3MOXKHBIX pellIeHuN Tpedyercs BbIOpaTh
ONTUMAJIbHOE

3aa4yi, IMNpu PCIICHHUHU KOTOPBIX o00a YCIIOBUA TEXHHUYECKOTO IPOTHBOPCUHA
PCAIN3YIOTCA YaCTUYHO

3aa4i, PCEIICHHUE KOTOPBIX COCTOHMT B HCIHOJB30BAHWMHN HN3BECTHBIX TEXHHUYCCKUX
pemeHHﬁ 0 TPAAUIITMOHHOMY HAa3HAUCHUTIO

Bomnpoc ¢ BetoopoMm otBeta Bec: 2 Paznen: Tunbl 3agau
Umo maxoe mexuuueckoe npomu@opeque?
9TO MPOTUBOPCUUC MCIKIAY CBOMCTBAMM CHCTEMBI npu e€ M3MEHCHMHU.
3TO NMPOTUBOPEUYNE MPH YCTPAHECHUH HEJOCTAKOB CUCTEMBI
9TO MPOTHUBOPECUNC B PIH)KCHCpHOﬁ 3a4a4e

9TO MPOTHUBOPCUNUEC MECKAY IMOJIC3HBIM U BPECIHBIM CBOMCTBAMH CUCTEMEI
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Bomnpoc ¢ Betbopom otBeta Bec: 1 Paznen: Tunbl 3agau

Ymo makoe gusuueckoe npomusopeuue?

9TO NPOTUBOpPEYHE MEXKIY ABYMS MPOTUBOIOJIOKHBIMU (PU3MUECKUMH COCTOSHUSMHU
00BEKTa, B KOTOPHIE OH JOJDKEH OBITh MPUBEAEH /IS pEIICHUS 3a/1a4H.

OTO IPOTUBOPCHUE MCKIY CBOMCTBAaMM CHCTEMEI Ipu e€ H3MECHCHUH.

9TO MPOTUBOPCUUC MCIKIAY (1)I/I3I/I‘I€CKI/IMI/I TCI1aMu

Bompoc ¢ Beibopom otBeta Bec: 1 Pasaen: Tumnbl 3agau

Kaxue 3a0auu mul nazviéaem Wl60pll€CK1/lM1/l?

3aJaud, B KOTOPBIX M3 MHOXECTBA BO3MOXXHBIX pelIeHuil TpeOyercss BBHIOpAThH
ONTUMAaJIbHOE

3aa4yi, INpu PCIICHHUHU KOTOPBIX 00a YCIIOBUSA TEXHUYCCKOIO IPOTHBOPCUMUA
PCAIN3YIOTCA YaCTUYHO

WnxeHepHple  3aJaud, 0pU  PELIEHUH  KOTOPBIX  YJIOBJIETBOPSIOTCS  00a
IPOTUBOIOJIOKHBIX TPEOOBAHUSA TEXHUUYECKOTO WK (PU3UYECKOTO IPOTUBOPEUUS

Bompoc ¢ Beioopom otBera Bec: 1 Paszmen: Tumbl 3amau

Kaxue 3a0auu mui nazvieaem u306pemameﬂba<wwu?

3aJaud, B KOTOPBIX M3 MHOXECTBA BO3MOXXHBIX pelIeHuil TpeOyercsi BBIOpAThH
ONTUMAaJIbHOE

3ala4i, PCEHIICHHUE KOTOPbBIX COCTOHUT B HCIOJbB30BAHUHN H3BCCTHBIX TCXHHUYCCKUX
pemeHHﬁ 0 TPAAUIITMOHHOMY HAa3HAUCHUTIO

3aa4yi, IMNpu PCIICHHUU KOTOPBIX o00a YCIIOBUA TEXHUYECCKOTO TIMPOTHBOPCUUA
PCAIN3YIOTCA YaCTUYHO

3ala4M, pCIICHNEC KOTOPBIX COCTOUT B CO3AaHNU HOBOI'O TCXHUYCCKOTO PCIICHUA

Bompoc ¢ Beibopom otBeta Bec: 1 Pazaen: Tumbl 3agau

Kaxue 3a0auu mul nazviéaem paI/;MOHClJZMS’ClWIOpCKMML[?

3ala4i, PEHIICHHUE KOTOPBIX COCTOHMT B HCIHOJB30BAHUM HW3BCCTHLBIX TCXHUYCCKUX
pemeHHﬁ 0 TPAAUIITMOHHOMY HAa3HAUCHUTIO

3a7a4l, B KOTOPBIX M3 MHOXKECTBA BO3MOXKHBIX pelleHuN Tpedyercs BbIOpaTh
ONTUMAJIbHOE

3aaa4u, pCIICHUE KOTOPHIX COCTOUT B CO3JJAHUHU HOBOT'O TCXHUYCCKOI'O pCIICHUA

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: Tumbl 3agau

1. Tpebyemca obpabomamo 3a cmeny 10 3a20mo8ox 8aos.
2. Tpebyemces oopabomams 3a cmeny 10 3a20mosox 6anos 6 normapa pasa bvicmpee uem 6
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nepeom ciyuae.
3. Tpebyemcs docmuub ONMUMATILHOU NPOU3BOOUMETILHOCTIU

Kaxkas uz npeocmaenenvix 3a0auy (1,2,3) omuocumcs K UCHOIHNMENbCKUM?
1
2
3

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pazgen: Tunbl 3agay

1. Tpebyemcsa obpabomamo 3a cmeny 10 3a20mo8ox 8a08.
2. Tpebyemces obpabomams 3a cmeny 10 3a20mosox 6anos 6 normapa pasa bvicmpee wem 6

nepeom ciyuae.
3. Tpebyemcs docmuub ONMUMATLHOL NPOU3BOOUMETILHOCTIU

Kaxas uz npeocmasnenvix 3aoau (1,2,3) omnocumcs K uHdicenepHuim?
1
2
3

Bompoc ¢ Beioopom otBera Bec: 1 Paszmen: Tumbl 3amau

1. Tpebyemcs obpabomamo 3a cmeny 10 3a20mo6ok 8a108.
2. Tpebyemcs obpabomams 3a cmeny 10 3a20mo6ox 6anoé 6 nonmapa pasa bvicmpee uem 6

nepeom cuyuae.
3. Tpebyemcs docmuub ONMUMATLHOU NPOU3BOOUMENbHOCTIU
4. Heob6xo0umo yseauuums npouzeooumeibHoCmy, He NOBbIUUAS UepOX08amb

noeepxHocmu.

Kaxas uz npeocmasnenvix 3aoau (1,2,3) omnocumcs k meopueckum?

1

2
3
4

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: Tunbl 3agau

a) snemenmsl (Hanpumep, MOKAPHLIL pe3ely COOEPHCUN PENCYUYIO UACTNb U OEPHCABKY,
DeACYWAs YACMb COOEPAHCUM 2NABHYIO U 8CNOMO2AMENbHYIO PEeXCYUUe KPOMKU),

6) popma s1emenmos (pexicywas yuacme umeem Gopmy KIuUHA, eAAGHAS PEXCYUas KPOMKA
NPAMOTUHEUHAS),

8) Mmamepuanvl (Pecyuas Yacms 8blNOJIHEHA U3 MBEPO02O CNIABA),

2) 83aUMHOE PACNOI0NHCEHUE DTIEMEHMO8 (2NIABHAS PENCYWAsl KDOMKA COCMABAAeN C OCbIO
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pesya yeon 900 —?);

0) 83aUMOCE53b INEMEHMOB (PeAHCYWAs YaCMb NPUNAAHA K 0epAHCcaABKe),

e) coomuoutenue pamepos (gvicoma oepxcasxu 6 1,2...2 pasza 6onvuie WupuHbol).
J1C) 0O6pabomKa pezanuem HepIHCABeroWUx Cmanell.
3) ceepieHue omeepCcmusi.

Kakue uz smux cywecmeennvix npuzHaKkoe xapaxmepusyom yYCmpoucmeo?
a,0.B,I,1I.€,K.3,
a,0.B,I,1I.€

a,0.e,k.3,

Bompoc ¢ Beibopom otBeta Bec: 1 Pasaen: Tunbl 3agau

Umo maxoe mexuuveckas cucmema?

3TO  COBOKYNHOCTb  B3aMMOCBSI3aHHBIX  MAaT€pUAIbHBIX  4acTel (2JIEMEHTOB),
npeJHa3sHaueHHas 11 HOBbILEHUS 3((HEKTUBHOCTH JIEATEIBHOCTH YelloBeKa (00I1ecTBa)

9TO COBOKYIIHOCTH 00BEKTOB MNpupoAHOro MW HMCKYCCTBCHHOTO IPOUCXONKICHUA,

HOBBIIIAONIHMX 3()HEKTUBHOCTD AEATSIBHOCTH YEIOBEKa CBEPX BO3MOXKHOCTEH, MPHUCYIIHX
eMy OMOJIOTHYIECKU

9TO CUCTEMaA, B KOTOPYIO pacCMaTpuBacMmas TC BXOAMUT KaK 4acCThb.

TPU3

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: TPU3

Umo maxoe TPHU3?

Teopus perieHust U300peTaTENbCKUX 337024
Teopus penieHus: UCCIEN0BATENbCKUX 3a7a4

Teopus penieHUss U3yMHUTEIBHBIX 3a1a4

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasmen: TPU3
Kaxue ¢pynkyuu TPHU3 vl mosiceme ommemums?

Pemienue TBOPYUCCKHUX U H306peTaTeJ'IBCI(I/IX 3agaq 000

CIIOXHOCTH H
HaIpaBJIEHHOCTH 0e3 mepedopa BapUaHTOB.

Pemienne HAayYHBIX n HUCCICI0BATCIIbCKUX 3agaq.

BrisiBnenue npobiem u 3amad mpu paboTe ¢ TEXHUYECKHUMH CHCTEMaMHU M TIPH UX
pa3BUTHH.

BrisgBiienue u ycrpanenue npuyuH Opaka U aBapUHHBIX CUTYaIUH.
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MakcumanbHo 3¢ (eKkTHBHOE HCHONB30BAaHHE PECYPCOB TNPHPOABI M TEXHUKH UL
peLIeHHs] MHOTUX MTPOOIIEM.

[Tporno3upoBanue pazButus Texundeckux cucreM (TC) u nonydeHue nepcreKTUBHBIX
pelieHuii (B TOM YHUCIE U MPUHIMUIINAIBHO HOBBIX).

OOBEKTUBHAS OIICHKA PEIICHHM.

Cucrematu3upoBaHue 3HaHMM JIIOOBIX oOOJacTedl JEATeNbHOCTH, I103BOJISIOIIEE
3HAYUTENbHO (P ()EKTUBHEE UCIIOIB30BATh AT 3HAHMUSL.

Pa3Butue TBOpUECKOro BOOOPAKEHUS M MBIIILICHUSI.
Pa3BuTHe KauecTB TBOPYECKON JTMYHOCTH.

Jlaxxe TpyIHO IpUAyMaTh Kakue (YHKIMH HE BBITIOIHSIET )

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasmen: TPU3

Ymo eéxooum 6 cmpykmypy TPHU3?
3aKOHBI Pa3BUTHS TEXHUUECKUX CUCTEM
HNupopmanvonHsiii GoHI.
BenonbHbli aHanus
ANTOopUTM pellieHusl H300peTaTeNbCKUX 3a1a4
Mertobl pa3BUTHs TBOPUYECKOTO BOOOPaKEHHUS
Teopust pa3BUTHS TBOPUECKON TUUYHOCTH

Anroput™m KogupoBanus nHpopmaiuu Xahdmana

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasmen: TPU3

Unpopmayuonnwiii pono TPU3 cocmoum u3:
¢ CUCTEMbI CTAHAAPTOB Ha PCUHICHUC I/I306peTaTeJIBCKI/IX 3aga4

*  TEXHOJOTHYECKUX O(PPekToB (PUBHMYECKUX, XUMHUYECKHX, OMOJIOTHYECKUX,
MaTeMaTHYeCKHUX, TEOMETPUIECKHIX)

* IpUEMOB YCTpaHCHUA HpOTI/IBOpeqPIﬁ u Ta6J'II/IIIBI X IPUMCHCHUS
® peCypcCOB MMpUpPOAbl U TCXHHUKU U CIIOCOOOB UX UCITOIb30BaHUS

® PCIIOUOHHBIX 0as JaHHBIX

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: TPU3

Umo maxoe APH3?

AJITOPUTM pCHICHUSA I/I306peTaTCJ'IBCKI/IX 3aga4
AJITOPUTM PCHICHUA UCCIICA0OBATCIILCKUX 3a/1a4d

AJITOPUTM pCHICHUA MHHOBAIITMOHHBIX 3aJ1a4

Bomnpoc ¢ Beibopom otBeta Bec: 1 Pasmen: TPU3
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Kakue nocmynamor TPU3 vl mosxceme ommemumay?
TexHuKa U ee 00bEKTHI PA3BUBAIOTCS B 11EJI0M 3aKOHOMEPHO

3aKOHOMepHOCTI/I Pa3sBUTHA TCXHUKH IMO3HABACMbl W MOTIYT OBITh HCIIOJIb30BaHbI
JJIs1 IIOMCKa HOBBIX TEXHUYCCKUX pemeHHﬁ.

HpOLIGCC IOUCKa HOBOI'0O pPCHICHHA MOXHO OIIMCATh B BHJAC NOCICAOBATCIBHOCTH
HUHTCJUICKTYAJIbHbIX, MBICIIMTCIIbHBIX HeﬁCTBHﬁ.

Kmou k pemenuto npobieM — 53TO BBIBICHHE U YCTpPaHEHHE CHUCTEMHOTO
IIPOTUBOPEYHS

CyliecTByIOT THUIWYHBIE  CUCTEMHBIE TPOTUBOPEUUS U CYIIECTBYIOT THIIOBBIC
IpPUEMbl UX YCTPaHEHUS.

Crparerus ¥ TaKTHUKa HAIMPABICHHOIO pEIIEHUs MPOOJIeM OJDKHBI OMHpaThCcs Ha
3aKOHOMEPHOCTH PA3BUTHS TEXHUYECKUX CUCTEM.

Pemenue n3o0perarenbCKoii 3a/1a4u WU TPOOIEMBI IIETUKOM JTUKTyeTcs ""cBepxy"

Bompoc ¢ Beioopom otBera Bec: 1 Pasmen: TPU3

s weco npeonasnauen aneopumm peulenus u30opemamenbcKux 3a0a4?

JUIsL  KOHKPETU3allUM TEXHMYECKOHM mpoOJieMHOM cuTyalMu B 33Jadyy U €e
HOCJEAYIOIEro peleHuss - IOJyuyeHHss HOBOM  paboTOCIOCOOHOM — TEeXHHUYECKOH
CUCTEMBI.

JJIA BBISIBJICHHMA TCXHUYCCKUX HpOTI/IBOpe‘II/Iﬁ

JUISl YCTaHOBJICHUS (DYHKITMOHAIBHBIX B3aMMOCBSI3€M B TEXHUYECKOW CUCTEME

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: TPU3

Kaxkue ocnosnvie smanvt APH3-85 6vl moenu owl évioeums?
AHamn3 3amauun
AHanus Mozenu 3agaduun
Ornpeenenne HaeaabHOro KOHEYHOrO Pe3ybTaTa U (PM3HYECKUX IPOTHBOPEUUI
[IprMeHEHHE BEIECTBEHHO-TIONEBLIX PECYPCOB
AHanu3 croco0a ycrpaHeHust QU3HIECHX TPOTUBOPEUHI
[TprMeHeHre MOTyYEeHHOTO pelIeHUs

BLIpa6OTKa criocoba MOJIYUCHUA NACAIBHOTO KOHCHYHOI'O pe3yJibTaTa

Bomnpoc ¢ Beibopom otBeta Bec: 1 Pasmen: TPU3

Kaxk 6v1 oamaeme, umo oemoncmpupyem oaunnas 010K-cxema?
APUN3-85
TPU3

ANTOpUTM pa3peleHusl TEXHUYECKUX MTPOTUBOPEUH
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Bomnpoc ¢ Betoopom otBera Bec: 1 Pasmen: TPU3
Cmpyxkmypa uezo 30eco npeocmasieHa?
Teopun penieHuss U300peTaTeNIbCKUX 3a1a4
AnropuTt™ma penieHus n300peTaTeNbCKuX 3a1a4
Teopuu pa3BuUTHS TBOPUECKON JTUYHOCTH

CucreMsl pa3BUTHS TBOPUYECKOTO BOOOPAKEHUS

3aKOHBbI pa3BUTUA TEXHUYECKUX CUCTEM

Bompoc ¢ Betbopom otBeta Bec: 1 Paznen: 3akoHbI pa3BUTHSI TEXHHYECKUX CHCTEM

Buvioenume ocnosHble 3aKOHbL pazgumusi MeXHUYeCKUX cucmem
3aKOH MOJHOTHI YacTel CUCTEMBI
3aKO0H SHEPreTHYECKON POBOJMMOCTH CUCTEMBI
3aKOH COTJIacoBaHMsI PUTMUKH YaCTEH CUCTEMBI
3akoH yBenuueHus uaeanbaoctu TC
3aKOH HEpaBHOMEPHOCTHU Pa3BUTHUS YACTEH CUCTEMBI
3aKoH Iepexo/ia B HaJICUCTEMY
3aKOH nepexojia Ha MUKPOYPOBEHb
3akoH YBCIUYCHUA CTCIICHU BEIIOJIBHOCTHU
3aKOH MOBBIIEHHUS JUHAMUYHOCTH, YIPABISEMOCTH U BBITECHEHUS YeIOBEKa
3akoH YBCIUYCHUA IMTPOU3BOAUTCIIBHOCTU KOMITIBIOTCPOB
3aKOH yBEIMYEHUS SHTPOIIUU

3aKOH eJMHCTBAa U OOPHOBI IPOTUBOMOIOKHOCTEN

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: 3akoHbl pa3BUTHSI TEXHHYECKUX CHCTEM

Kakue ux nepeuucnennvix nudice s1emMeHmo8 00JIHCHA BKII0UAMb MEXHUYECKAs Cucmema
JIBurarenb
Tpancmuccuto
Pabounii opran
Opran ynpasinenus (Cucrema yrpaBieHNs)
Hznenue

HNudpopmaninonHas cucrema
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BOHpOC Ha cooTBeTcTBHEe Bec: 1 Pazpen: 3akoHbl Pa3BUTHUS TEXHHYECCKUX CHCTEM

Yuumeieasn, umo mexnuueckas cucmema umeem onpeoeieHHyI0 2NA8HYI0 QYHKYUIO U
cocmas, ykasicume comseecmaeue medxncoy nemenmamu cucmem "Hacmonvuas namna” u
DYHKYUOHATILHBIMU DTIEMEHMAMUU MEeXHUYECKOU cucmembl (paboyuii opea,
YIPABAAIOUULL OP2AH, MPAHCMUCCUS, 08USAMEb)

s evlbopa coomeemcmaust noJie3HO OMEemums Ha 80NPOCHL:

Ymo obpabamuvieaemca? (usdenue)

Kyoa noosooumcs sunepeus? (pabouuii opear)

Yepes umo noogooumcs suepausn? (mpancmucus)

Om uezo noosooumcs? (0sueameins)

Hcemounuk snepeuu? (ucmouHuk sHepeuu)

Bompoc Ha cootBeTcTBHe Bec: 1 Paszpmen: 3akoHbI pa3BHTHSA TEXHUYECKHX CHCTEM

Yyumuleas, umo mexuuueckasn cucmema umeem onpeodeieHHyI0 2NA8HYI0 QYHKYUIO U
cocmas, ykasicume comeecmaue mexicoy snemenmamu cucmemsl "Bunmoska" u
PYHKYUOHATLHBIMU DIEMEHMAMUU MEXHUYECKOU cucmembl (pabouuil op2aH,
VIPABGNAIOWUL OP2aH, MPAHCMUCCUS, 08U2aMmelb)

s 6v160pa coomeemcmaus noie3Ho omeemums Ha 60NPOCHL:

Ymo obpabamuvieaemcs? (usdenue)

Kyoa noosooumcs sunepeus? (pabouuii opeam)

Yepesz umo noosooumcs suepeus? (mpancmucus)

Om uezo noosooumcs? (0sueamens)

Hcmounuk snepeuu? (ucmounux snepeuu)

Bompoc Ha cootBeTcTBHe Bec: 1 Paznen: 3akoHbl pa3BUTHSI TEXHHYECKHX CHCTEM

Yyumuieas, umo mexuuueckasn cucmema umeem onpeodeieHHyI0 2NA8HYI0 QYHKYUIO U
cocmas, ykasicume comeecmaue mexncoy snemenmamu cucmemwvt "lliInpuy” u
DYHKYUOHATILHBIMU DTIeMEHMAMUU MEeXHUYECKOU cucmembl (paboyuii opea,
VIPABAAIOWULL OP2AH, MPAHCMUCCUSL, 08USANENb)

s evibopa coomeemcmaus noie3Ho Omeemums Ha 8ONPOCHL:

Ymo obpabamuvieaemcs? (uzdenue)

Kyoa noosooumcs snepeusa? (pabouuii opeam)

Yepesz umo noosooumcs suepeus? (mpancmucus)

Om uezo noosooumcs? (0sueameinn)

Hcemounuk snepeuu? (ucmoyHuk sHepeuu)

Bompoc ¢ Bei6opom otBera Bec: 1 Paznen: 3akoHbI pa3BUTHS TEXHHYECKUX CHCTEM

3axon noanomel QyHKyuoHanbHbIX Yacmel cucmemvl enacum "Jlobas MmuHumManoHo
pPabomocnocooHas cucmema OO0AHCHA COOePIAHCAMb NAMb OCHOBHBIX YNOPAOOYEHHO
s3aumooelucmayrouux wacmeu”

Kaxue yacmu mexuuueckoii cucmembl 8bl cuumaeme HeoOX00UMbIMu?

JBurarenn
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Tpancmuccus

Pabounii opran

Cucrema ynpaBieHus
WNudopmannonnas cucrema

Uz nenne

Bomnpoc ¢ Beioopom otBeta Bec: 1 Pasgen: 3akoHbI pa3BHTHSI TEXHUYECKHX CHCTEM

Kax 6v1 0ymaeme kaxoti 3aKon pazeumusi MexHU4ECKUX CUCmem CUMBOIUIUPYEem OAHHbIU
cumeon (Monaoa)?

3aKOH HEPreTUYECKON NPOBOJIUMOCTH CUCTEMBI
3aKOH HEPABHOMEPHOCTHU PA3BUTHS YaCTE CUCTEMBbI
3aKOH €MHCTBA IPOTHUBOIIOIOKHOCTEN B CUCTEME

3aKkoH YBCIUUYCHUA NUACATbHOCTU TEXHUYECKON CHCTEMBI

Bompoc ¢ Beioopom otBeta Bec: 1 Pasmern: 3akoHBI pa3BHTHSI TEXHHYECKUX CHCTEM

Kaxk 6v1 0ymaeme kaxoii 3aKon pazeumusi mexHUYecKux CUcmem CUMEOIUIUPYem OanHblil
PUCYHOK?

3aKOH SHEPreTHYECKON MPOBOIUMOCTH CUCTEMBI
3aKOH HEPABHOMEPHOCTH PA3BUTHS YaCTEH CHCTEMBI
3aKOH €MHCTBA IPOTHUBOIIOIOKHOCTEN B CUCTEME

3aKkoH YBCIUUYCHUA UACATBHOCTU TEXHUYECKON CUCTEMBI

Bompoc ¢ Beibopom otBeta Bec: 1 Pazaen: 3akoHbl pa3BUTHSI TEXHUYECKUX CHCTEM

Ymo xapaxmepusyem oanHasn Kpueas?
S-o0pa3zHas kpuBas. XapakTepu3yeT TCHICHIIUIO PAa3BUTHS CUCTEM.

KpuBas Makcumyma IpOU3BOAUTENIBHOCT CHCTEMBI. XapaKTepU3yeT 3TaIl JTOCTUKEHUS
MaKCUMyMY IIPOU3BOJUTENBHOCTH

KpuBasi HapacTaHusi KOJIMYECTBA MPOU3BEACHHBIX TOBApPOB. XapaKTepU3yeT dTall
JOCTH>KEHHSI MAKCUMYMY ITPOU3BOAUTEIBHOCTH

Bompoc ¢ Bei6opom otBera Bec: 1 Paznen: 3akoHbI pa3BUTHSI TEXHHYECKUX CHCTEM

Umo 3nayum uoeanvuas cucmema'”
- 9TO CHCTeMa KOTOPO HET, a ee (PYHKIIUS B HAJICUCTEME COXPAHSIETCS U BBITTOTHIETCS

- 3TO CUCTEMA COCTOSIIASA U3 UACAIbHBIX COCTABHBIX YacTel
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9TO CHCTEMa HJICAJTbHO BBITIOJHSOIIAS CBOIO (DYHKITHIO

Bomnpoc ¢ Beioopom otBeTa Bec: 1 Pa3nen: 3akoHbI pa3BHTHSI TEXHUYECKHX CHCTEM

Kax 6v1 oymaeme, umo noxaszvieaem oarHulii ko3 duyuenm? (30ecv: SOn —

COBOKYNHOCHb NOJIE3HbIX (DYHKYULL, BbINOJIHAEMbIX CUCIEMOU (8 CIOUMOCTIHOM
8bIPANCEHUU),

S3 — cosokynHocmo 3ampam Ha paspabomky, npou38o0Cmao.

CreneHb UCaTbHOCTH CUCTEMBI
CooTHolIIeHHE MEXKAY TMOJIE3HBIME (DYHKIMSIMU U 3aTpaTaMu

CrpemieHre K OECKOHEYHOCTH COOTHOIICHUS MEXIYy TOJE3HBIMU (DYHKIUSAMH U
3arparamu

Bompoc ¢ Bet6opom otBeta Bec: 1 Paznen: 3akoHbI pa3BUTHSI TEXHHYECKUX CHCTEM

K uemy npusooum nepagnomeprnocms pazgumusi yacmei cucmemvi?

K nmosiBinenuto HpOTHBOpC‘II/Iﬁ MCKAY pa3JIMIHbIMU YaCTAMHU U KOMIIOHCHTAMH CUCTCMBbI

K Pa3BUTHUIO 1 USMCHCHUTIO CUCTCMBbI

K MMPCKPAIICHUIO PA3BUTHUA CUCTEMbI U €€ HCUC3HOBCHUTIO

Bompoc ¢ Bet6opom otBeta Bec: 1 Paznen: 3akoHbI pa3BUTHSI TEXHHYECKUX CHCTEM

Kaxkue 6160061 nozeonsem coenams oannas S-06paznas Kpusas JUHUS HCUSHU CUCeMbl?

C,Z[e)'[aTB BBIBOJI O 3TAllaX pa3BUTHA CUCTCMbI
HpOﬂHaJ'II/ISI/IpOBaTB Ha KaKOM 3TaIl€ pa3sBUTUA HAXOJUTHCA JaHHAA CUCTEMaA

HpI/IHHTB peumeHue o I_IeJ'IeCOO6paBHOCTI/I BKJIaAbIBAHUA PECYPCOB B JanbHEHIIee
Pa3BUTHUEC CUCTCMbI

HpI/IHSITL pemieHue O MCEPONPUATUAX HCO6XO):[I/IMBIX IS TadbHEUIIEro pa3BUTHA
CUCTCMBI

Bompoc ¢ Beibopom otBeta Bec: 1 Pazgen: 3akoHbl pa3BUTHSI TEXHHYECKUX CHCTEM

Buvibepeme naubonee npasunvuyro popmyruposky "3axon nepexooa ¢ MakpoyposHs Ha
MUKDOYPOBeHb "

Pa3zButue pabodero opraHa CHUCTeMbl HMJIET CHayajla Ha MaKpOypOBHE, a 3aTeM Ha
MUKpPOYPOBHE.

Pa3BuTHe TexHMYecKkoii cucteMbl PazBuTHe pabouero opraHa CUCTEMbI HJET CHavYaIa Ha
MakpOypoOBHE, a 3aTeM Ha MHKPOYPOBHE.

Pa3BuTre nBuraTens uaeT cCHavajsa Ha MaKpOypOBHE, a 3aT€M Ha MUKPOYPOBHE.
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Bormpoc ¢ Beibopom otBeta Bec: 1 Pasnmen: 3akoHbI pa3BUTHS TEXHUYECKHX CHCTEM

Kak 6vb1 oymaeme, kaxou uz 3aKoHo8 pazeumus cucmem UiioCmpupyem OaHHbl pUCYHOK?
3aKOH Iepexo/ia Ha MUKPOYypOBEHD
3aKOH yBEIMUYEHHUsSI CTEIICHU BEOIbHOCTH
3aKOH HEPreTHYECKOM IPOBOAUMOCTH CHCTEMBbI

3aKOH COTJIacOBaHUS PUTMHUKHU JacTe CHCTEMBI

Bomnpoc ¢ Beibopom otBeta Bec: 1 Pasnen: 3akoHbI pa3BHTHSI TEXHUYECKHX CHCTEM

IIpumep. Ilepsonauanvro wemku 21eKkmpoosucameins NpeoCmagisaiyu coboti MOHOIUMMHbII
INeKMPOO, MEOHBIU UNU Y2ONbHbIL. 3ameM NOASUIUCL NOONDYICUHEHHbLE KOHMAKMbL,
8bINOIHEHHbLe U3 Vel unu meou. Ha crnedyrowem smane pazgumusi nOsIGUIUCH WemKU 8
guoe 0MOeNbHbIX MEMALIUYECKUL YNPY2UX 80J10CK08. H36ecmHbl wemku 6 sude
epagumoeo2o nopouika.

Amepuxarnckas pupma "Becmuneays3" 6 snekmpocenepamopax 601vuol MowHOCmu
npuMeHsiem emMecmo mpaouyuoOHHbIX epaghumossix wemok O CbeMa NeKmpoIHepUU
YUPKYIUPYIOWULL NOMOK HCUOKUX MEMAllos Hampus u Kaaus. Taxkoti memoo no3eonsem
CHUMAMb ¢ eOUHUYbL NI0WAOU OOIbULEl, YeM 8 MPAOUYUOHHBIX YCI08UsX, MOK. A amo 6
CB0I0 0Uepedb 8edem K CYyUjeCmeeHHOMY YMEHbUEHUIO 2a0apumos 21eKmpo2eHepamopos .
Haxkoney, uoeanvnvie wjemku, Komopuix Hem, a ux YyHKyuu evinoansaiomcs. B kauecmee
MAKUX UeMOK MOACEM CAYHCUMb UOHUSUPOBAHHDII 2A3, KOMOPLLIL AGIAEMC S NPEKPACHbIM
NPOBOOHUKOM.

Kaxk 6v1 dymaeme, npumepom kako2o 3aKOHA pa3sumusi MeXHUYeCKUX CUCmeM A615emcs
OanHblll npumep?

3aKoH JIpo0JIeHNs U epexo/ia Ha MUKPOYPOBEHb
3aKOH SHEPreTHUECKON MPOBOIUMOCTH CHCTEMBI
3aKOH COrJIacoBaHUs PUTMHMKH YacTeN CUCTEM

3aKkoH YBCIUYCHUA CTCIICHU BEIIOJIBHOCTHU

MeToAbl pa3spelueHUs TeXHUYEeCKUX NPOTUBOpE N

Bompoc ¢ Betbopom otBera Bec: 1 Paznen: MeToas! pa3penieHust TEXHUYECKUX MPOTHBOPEINIA

Kaxk 6v1 oymaeme omnocumces i K npuemam yCmpaHeHus mexHu4eckux npomueopedull
IIPHHI[UII BBICKOKA?

Ha
Her
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Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasnen: Metoabl pa3pelieHusi TEXHUYECKHX MPOTHBOPeYHIi

Kax vt 0ymaeme uacmo xaxoti mabauyvl npeocmasnieHo Ha OAHHOM PUCYHKe?
Tabnuua ycTpaHeHHUsI TEXHUYECKUX TPOTUBOPEUNi
Tabnuua GpyHKIHOHAIBHO-CTOMMOCTHOTO aHAJIN3a

Tabnuua crangapToB peuIeHus TPOTHBOPEUHIA

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pa3gen: MeToabl pa3penieHusl TEXHHYECKUX MPOTHBOPeYHH

B uém cywnocmo memooda pasoenenus npomueopeyuii?

CymHocts Merona PII cocrour B TOM, 4TO BBINOJHSIOTCA 00a NPOTUBOPEUUBBIE
TpeOOBaHUs ¢buznveckoro IIPOTUBOPEUUS,
HO MPOSBIIAIOTCSA OHU B pa3HbIE MOMEHTHI BPEMCHU.

Divide et impera.

CymnHoctes Merona PII cocTouT B TOM, 4YTO BBINOJIHAIOTCA 00a HPOTHBOPEUYMBBIX
TpeOoBaHUS PU3NYECKOTO MPOTUBOPEUNS, HO IPOSBISAIOTCA OHU B PA3HBIX 4aCTAX 00bEKTA.

Cymnocts Metona PII coctour B TOM, UYTO MpeabsABIseMble K OOBEKTY
MPOTHBOPEUYNBBIE TPEOOBAHHS PAa3BOIAT, PAa3bEIUHSIOT, pPAa3JENAI0OT BO BPEMEHH WIH B
IIPOCTPAHCTBE.

Bompoc ¢ Betbopom otBeta Bec: 1 Pasnen: Metoabl pa3penieHusi TEXHUYECKHX MPOTHBOPeYHIH

B uém cywnocms obwezco npasuna PIIB

Cymnocts npasuwia PIIB cocroutr B TOM, 4YTO BBINOJIHAIOTCS 00a NMPOTHBOPEUYUBBIE
TpeOoBaHUs ¢buznveckoro MIPOTUBOPEYUS,
HO TIPOSBIISIFOTCS OHU B Pa3Hble MOMEHTHI BPEMEHU.

CymHocts mpaBwia PIIB cocroutr B TOM,YTO eciau JeicTBUE HEBO3MOXKHO WIIM HE
o0ecrnieurBaer TpeOyeMbIii ¢ dexT,
€ro HY>KHO pacTSHYTh (CXKaThb) BO BPEMEHM, TO €CTh BBINOJHSTH JEHCTBHE CYIIECTBEHHO
ObIcTpee (CyIIeCTBEHHO MeJIEHHEE).

Cymnocts npasuna PIIB cocTouT B TOM,YTO €C/IM BBIIOJHUTH TpeOyeMoe JeiiCTBHE B
JTaHHBIN MOMEHT HEBO3
MO>KHO, €0 HY>KHO BBITIOJIHUTH J0 Havaja paboThl (WM 1ociie €€ OKOHYaHUS).

Bompoc ¢ Beibopom otBera Bec: 1 Paznen: MeToasl pa3penieHnsi TEXHHYeCKHX MPOTHBOPEYN i
B uém cywynocms npasuna PIIIT?

Cymnocts mpasuna PIIIT cocTouT B TOM, YTO BBINOJHSIOTCS 00a MPOTUBOPEUMBBIX
TpeboBaHus (PU3NUECKOTO MPOTUBOPEUHSI, HO MPOSBIIIOTCS OHU B PAa3HBIX YaCTIX OOBEKTA.

Cymnocts npaBuia PIIIT coctour B TOM, 4TO, e€ciM OOBEKT HE BBINOJHIET CBOM
(GyHKIUH, €ro HYKHO pa3[eNuTh TakK, 4yToObl Kak[gash ero yacTb oOJiajaia CBOMCTBAMH,
MIPOTHBOIOJIOKHBIMH CBOMCTBY OOBEKTA B LIEJIOM.
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Cymaocts mpaswia PIIIT coctoutr B TOM, 4TO, €ciiu OOBEKT HE BBHIMOJHSIET CBOUX
GyHKIUH, TOTOMY YTO K HEMY MPEIbSBISIOTCS MPOTHUBOIOIOKHBIE TPEOOBAHUS, €0 HYKHO
pa3aenuTh TaK, YTOOBI KaXKAasi €ro 4acTh HaXOAUJIach B YCIOBUSX, Hanbosee OIaronpusITHIX
JUIs He€.

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasgen: Metoabl pa3pelieHusi TEXHUYECKHUX MPOTHBOPeYHI
Ckoanvko npuemos paspeuteHus npomueopeduti npeonodxcun 1. Anemuynviep
39
40 TeICSTY
40
25

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: MeTtoasl pa3penieHnsi TEXHUYECKHUX MPOTHBOP eYMii

Kaxue sghghexmuvl npumensiromes 0s paspeuieruss npomusopeyuti?
Ousnueckue 3 exTor
Xumuaeckue 3 HEeKThI
buonoruueckue 3¢pdextor
Texnomornueckue 3G GheKTo
Marematnuaeckue 3¢ exTor

BeniecTBeHHO-TIOIEBEIC PECypChI

Bompoc ¢ Betbopom otBeta Bec: 1 Pazgen: MeToas! pa3penieHusi TeXHHYECKUX MPOTHBOPEYH A

T'uncosyio nosazKy Haxkaowvl8aoOm Ha Mecmo nepeioma 01 Quxkcayuu CiIOMaAHHOU KOCMU 8
ucxoonom nonoxcenuu. Koeoa ona cpacmémcs, eunc nyscno cnumamo. E2o pacnunusaiom
cneyuanvrou nuaxou. O mom, ymo 2unc nepenuieH, Y3Harom npocmo.: NayueHm
8CKpuUKusaem om 00Ju.

A Henwvss au uzbescamo 601e3HEHHO20 OUufyUleHUs?

Kax 6v1 0ymaeme kaxoti uz memoo0og pasoenenus npomugopeduil nOOXooum OJisk peuleHusl
OaHHoU 3a0a4u?

MeTton pa3zaeneHus NpOTUBOPEUNs BO BPEMEHU
Merton pa3nenenus NpoTUBOPEUHs B IPOCTPAHCTBE

Merton pa3jieneHus MpOTUBOPEUHS B MOJIE

Bompoc ¢ Beibopom otBeta Bec: 1 Pazaen: MeToabl pa3peliieHusi TEXHHYECKUX MPOTUBOPeYH i

BrympenHnue nonocmu omaugoxk ouuwyarom om ocmamro8 opMogouHOL cMmecu cmpyet
80061 N00 dasnenuem 00 40 ammocghep. /[ nosviuenus s¢hpghekmusHocmu ouUCmKU 8
800y 0o-basnaiom necox. Ho cudpoabpaszuenas cmpys uznawueaem conio
2UOPOMOHUMOPA.

Kax 6vimy?
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Kax b1 0ymaeme xaxoti uz memo0oog pasoenenus npomuopeyuti LoOXoo0um 0Jis peuleHusl
oanHou 3a0a4u?

MerTton pa3zneneHus NpOTUBOPEUNs BO BPEMEH
Merton pa3neneHus IpOTUBOPEUHs B IPOCTPAHCTBE

Merton pa3zaesieHust IPOTUBOPEYUS B 10JIE

Bompoc ¢ Beioopom otBeta Bec: 1 Paznen: MeToasl pa3penieHnsi TEXHHYeCKHX MPOTHBOPeYn i
s ueeo npumensiom cmanoapmol peuletus: u300pemamenbeKux 3a0ay?
Jnst pazpelienust mpoTUBOpEUU i
Jlist cranaapTU3anuy U300peTaTeNnbCKUX 3a1a4

I[J'ISI (bYHKI_[I/IOHaJ'IBHOFO aHaJinu3a TCXHUYCCKUX CUCTEM

BenonbHbIN aHanu3

Bompoc ¢ Beioopom otBeta Bec: 1 Pa3znmen: BemoabHbIi aHaN3

B uéwm CYUWHOCMb 6€N0JIbHOCO aunanuza?

JIrobast TeXxHWYECKash CUCTEMa MPEJCTABISICTCS KaK COYCTAHWE BEIISCTB-TIOJICH M HX
B3aMMO/ICHCTBUS.
CTpyKTypHBIH BEIIECTBEHHO-TIOJICBOM aHAJU3 MO3BOJISIET BBIIBUTH IPOTUBOPEUHS B CUCTEME U
YCOBEPILIEHCTBOBATH €€.

B HAYYHOM ITIO3HAHWUN TEXHUYICCKOU CHUCTCMbI, KaK CTPYKTYPHO B3aMMOCBA3dHHBIX U
B3aHMO,Z[eI>’ICTBYIOIL[I/IX QJICMCHTOB U PCIICHUC HA 0ase 3TOroO HpO6J’I€MbI

B TEXHHUKO-DKOHOMHNYECKOM HCCICOOBAaHHUN CHUCTEMBI, HaHpaBJ'IeHHOM Ha OIITUMHU3AIINIO
COOTHOIIEHHUSI MEXJy MOTPEOUTETHCKUMU CBOMCTBAMU H3aTpaTaMHM Ha JOCTHXKEHUS ATHX
CBOWCTB

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: BemoJibHbli anaan3

Ymo uzobpadicerno Ha oannol cxeme?
Benons
Onoinp

DHIOIb

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: BemoJibHbl anaamn3

Kaxue npaeuja 6enoJjlbHO20 aHalu3d 6sl 3Haeme?

Hoctpoiika Bemonst
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ViydiieHue 37€eMEHTOB BEIOJIs
Hancrpolika Benoiis

PaszOuenue Bemons

Bomnpoc ¢ Beiobopom otBeTa Bec: 1 Paznen: BemosbHbIi anaau3

B uém cywynocms npasuna oocmpotiiku éenons?
€CIIM CHCTEMa COCTOMT M3 OJHOTO HJIM JBYX 3JIEMEHTOB, e€ JOCTPAHBAIOT [0 BEMOJIL.
€CIIM BEMOJIbHAs CHCTEMA HePabOTOCIOCOOH, YTy IIAloT OJMH WX JIBa €€ JJIEMEHTa

€CJIM  BCIIOJIbHasA  CUCTEMaA Hepa60T0cnoco6Ha, a HU3MCHCHHC DJJICMCHTA HC
AajiopesyiibTara, B CUCTEMY BBOJAT JOIMOJTHUTCIIBHBIC 3JIEMCHTEI

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pa3gen: BemoJibHbIit anaau3

B uém cywnocmo npuéma BAJ/[l «/obaskur»?

IpelBapuTeIbHO BBOAAT 100aBKy B2, koropas nubo coszmaer mone I, muGo
B3aMMOJICHCTBYET C HMCIOIIMMCS TTOJIEM U TEM CaMBIM PEIIaeT MpoodiieMy 3a1a9u

IOPOM3BOMAT M3MEHEHUE JJIEMEHTOB MyTEM, MOBBILIEHUS MX JAUHAMHYHOCTH,
UJCaIbHOCTH, JPOOHOCTH, YIPABISEMOCTH;

CCJIM BCIIOJIbBHAsA CHCTCMa Hepa60Tocnoco6Ha, a HN3MCHCHHUC JJICMCHTa HE JAaj10
pe3yiibTara, B CHCTEMY BBOJAAT JOIIOJIHHUTCIBHBIC 3JICMCHTLL

Bompoc ¢ Beioopom otBeta Bec: 1 Pa3znmen: BemoabHbIi aHa N3

B uém cywyygnocmo npuéma BAY?2 «3amena anemenmar?

U3MEHEHHE DIEMEHTOB MYyTEM, TOBBIINICHUS UX JUHAMHYHOCTH, WJICATHHOCTH,
JIPOOHOCTH, YIIPaBIsIEMOCTH;

BBCACHHUC MCIKY ABYM: BCIICCTBAMH BUAOU3MCHCHUS OJHOI'O U3 HUX

3aMeHa DJIEMEHTOB Ha 0oJiee COBCPUICHHBIC.

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: BemoJibHbli anaan3

B uém cywyynocmo npuéma BAH4 «Ilepenoc oeticmeusy?
HaIpaBJICHUE JEUCTBUS HA TPEThE BEUIECTBO, CBA3aHHOE C MTEPBBIM.

BBEJICHUC MEXKIY ABYM:I BEILICCTBAMU TPETHEIO;

BBCICHHE MCXKY ABYMs BCIICCTBAMU BUAOU3MCHCHUS OJHOI'O N3 HUX

Bompoc ¢ Beibopom otBeta Bec: 1 Paznen: BemoJibHblI anaamn3

Kax ev1 0ymaeme omunocumces 1 K npuemam yCmpaHeHus mexHu4ecKux npomueopeyull
IIPUHIUII JIPOBJIEHNA?

Ha
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Het

Bomnpoc ¢ Beibopom otBeTa Bec: 1 Pasnen: BemosbHbIN aHamu3

Kax vl 0ymaeme omnocumes au k npuemam yCmpanerus mexHuyeckux npomueopeyuti
HIPUHIIUII "HAOBOPOT"?

Ha
Her

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasnen: BemoJibHblit anaau3

Kax v 0ymaeme omnocumces au k npuemam ycCmpanenus mexuuyeckux npomueopeyuil
IIPUHIUII [IEPEO/IUYECKOI' O JEUCTBHUA?

Ha
Her

®YHKUNOHaNbHO-CTOMMOCTHOM aHanus3

Bompoc ¢ Beibopom otBeta Bec: 1 Pazpen: @yHKIMOHAIBLHO-CTOMMOCTHOM aHAIN3

s weco npeonasnaven yHKYUOHATLHO-CIOUMOCMHOU AHAIU3?

AJI BBISIBJICHUA HCHYIKHBIC (i)}’HKHI/II/I 00BbeKTa U npeaynpCKACHUA U3JIMIIHUX 3aTpaT €
J'IHKBHI[aI.IHefI HCHYXXHBIX Y3JIOB, HeTaﬂeﬁ, YOPOICHUA KOHCTPYKIHU WU3ACIUSA, 3aMCHBI
MaTrepurajloB U T.A.

JJIS aHaJIu3a X03SIHCTBEHHOM IesITeIbHOCTU MMPpEaAIIpUATUA

IJI1 HaXOXJICHHUA ONTUMAJIbHOIO COOTHOLICHUSA MCKIY (bYHKHI/ISIMI/I n3aciausa u
3aTpaTaMi Ha €ro OCYHICCTBIICHUC

JUIA HaXOXKACHU A q)YHKHI/II/I U CTOMMOCTH HU3ACIIUA

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pazgen: @yHKIHOHAJIBHO-CTOMMOCTHOMH aHAJIN3

s ueco npeonaznauena ouacpamma Hccukagol
Jlnst BBISIBIICHHS IPOTUBOPEUYMI U aHAIM3a po0iIeM
Jnst paspeieHns TeXHUIECKUX MPOTHBOPEUH

I[J'I}I KOHTPOJIA IPOU3BOJACTBCHHOT'O ITpoLccca

Bompoc ¢ BeibopoMm otBeta Bec: 1 Pa3nen: @yHKIHOHAJIBLHO-CTOMMOCTHOMH aHAJIN3

Kax naszwieaemcs oannas cxema?
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Huarpamma Kaopy Mccukabl
«IIpyurHHO-CeICTBEHHAs AUarpaMMa
«JImarpamma peIObEl KOCTH»

Hwnarpamma IlaperTo

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pazgen: @ yHKIHOHAJIBLHO-CTOMMOCTHOMH aHAJIN3

Kaxue ocnosnvie smanvt @CA ((no Kapnynuny M.I'. ) 6bl Modceme 8vioenumun
- HOHFOTOBHTCHBHBIﬁ
- "H(OPMALIMOHHBIH
- AaHAJIMTUYECKUM
- TBOPYECKUH
- peKOMeHI[aTCJ’ILHLIfI
- 9Tall BHCAPCHUA

- TEXHOJIOTHYECKHUI

Bomnpoc ¢ Betbopom otBeta Bec: 1 Pasgen: @yHKIHOHAJIBLHO-CTOMMOCTHOMH aHAJIN3

Umo omuocumcsa k Ocrnoenwvim noyoxcerusim OCA
PGSGPBOM CHM>XXCHHUA CC6€CTOI/IMOCTI/I HpO,Hy'KI_II/II/I SABIIAOTCA N3JITUIIIHUC SanaTBI.

N3nuuiHue 3aTpathl CBA3aHbl ¢ HECOBEPIIEHCTBOM KOHCTPYKIIMHU U3IEIUIN, TEXHOJIOTHHI
WX W3TOTOBJICHHS, HEA(D(DEKTHUBHOCTHIO HCIOJIB3YyEMbIX MAaTEpPUAIOB, OMIMOOYHBIX PEIICHHM,
KOHIIEN M.

OCA npenmnonaraeT pacCMOTpeHHE He 00BEKT, a GYHKIINIO, KOTOPYIO OHA pean3yer.

3amaua ®CA - noctmkeHue GyHKIIMOHATBHOCTH 00beKTa MUHUMAIBHBIMH 3aTpaTaMu B
MHTEpecax Kak MPOU3BOJIUTENS TaK U MOTPEOUTENS.

O6bexktoM @®OCA wmoryT OBITh HW3AETHSA, TEXHOJIOTHH, TPOU3BOJICTBEHHEIE,
OpraHM3allOHHbIE U MH()OPMAIIMOHHBIE CTPYKTYPHl a TaKXe OTICNbHBIE MX SJIEMEHTHI U
TPYIIIBI 2JIEMEHTOB.

KonctpyktuBHbiMu 3nemeHTaMu PCA  ABIAIOTCA: MaTepual, pa3Mepsl, AOIYCKH,
COCTOSIHME TTOBEPXHOCTH U APYTHE NOKA3aTEeIN KauyecTBa.

Bomnpoc ¢ Bei6opom otBeta Bec: 1 Pazgen: @yHKIMOHAJIBHO-CTOMMOCTHOMH aHAJIN3

Ipeumywecmesa (hyHKYUOHATLHO-CIMOUMOCMHO20 AHANU3A NO CDABHEHUIO C
MPAOUYUOHHBIMU MEMOOAMU

bonee ToyHOE 3HAHME CTOMMOCTH MPOAYKLUHU JAET BO3MOXKHOCTh IPUHUMATh BEPHBIE

CTpaTernyeckue pelieHus 1o:
a) Ha3HAYECHUIO IIEH Ha MPOIYKIIHIO;
0) MPABUILHOMY COUYETAHHUIO MPOIYKTOB;

B) BBIOOpY MEXIy BO3MOXHOCTSMU H3TOTAaBIMBAaTh CAMOCTOSTEIBHO WJIM NPUOOpEeTaTh;
I') BJIIOKEHHUIO CPEJCTB B HAyYHO-HMCCJIEIOBATENbCKHE PabOThI, aBTOMATU3AIMIO IPOLECCOB,
MTPOJIBM>KEHUE U T.II.
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Bbonbiias sICHOCTh B OTHOIIEHUH BBITIOJIHSAEMBIX (YHKIIHI, 32 CYET KOTOPOIl KOMITAHUSM

yIaeTcs:
a) yInenuTh OOJIbIIIE BHUMAHHS YIPABICHYCCKUM (YHKIUSAM, TaKUM KakK IOBBIIICHUE
3¢ (HEeKTHBHOCTH JIOPOTOCTOSIUX oTeparnii;

0) BBIABUTH M COKPATHTh 00BEM OIepaIiuii, He JOOABISIOMNUX IIEHHOCTH MPOAYKIHH.
Onucanus GyHKIHMA U3ITUIITHE JETATU3UPOBAHHOE

I[J'ISI Ka4yeCTBECHHOMU pcainu3anuu TpC6y10TC$I CIICHUAJIBHBIC IIPOIrpaMMHBIC CPEACTBA

Bomnpoc ¢ Beibopom otBeta Bec: 1 Paznen: ®yHKIHOHAJIBLHO-CTOMMOCTHOMH aHAJIN3

Heoocmamku pyHKYUOHATLHO-CIOUMOCIMHO20 AHAIU3A NO CPABHEHUIO ¢ MPAOUYUOHHBIMU
Memooamu

HpOHCCC OIMMCaHUusA (bYHKI_[I/Iﬁ MOXET OKas3aTb M3JIMIIHE ACTAIUM3HUPOBAHHBIM, KPOME
TOIro, MOACJIb UHOTAA CIIMIIKOM CJIOKHA U €€ TPYAHO MOAACPKUBATD.

Yacro stam cbopa AaHHBIX 00 MCTOYHMKAX JaHHBIX MO (yHKuusAM (activity drivers)
HE/I0OLIEHUBACTCS

I[J'IH Ka4eCTBECHHOM peainu3annuunu Tpe6YIOTC${ CIICHUAJIBHBIC ITPOI'PaMMHBIC CPCIACTBA
Mogenp 9acTo YCTApCBACT B CBA3HU C OpraHu3allMOHHBIMH U3MCHCHUAMU

Peanmaul/m YaCTO pPACCMATPUBACTCA KaK HCHYXKHAA «IIPUXOTH» (I)I/IHaHCOBOl"O
MCHC/PKMCHTA, HC JOCTATOYHO MOAACPIKUBACTCA OIICPATUBHBIM PYKOBOACTBOM.

Bosnblias sICHOCTh B OTHOLIEHHWH BBINOJHSIEMBIX (DYHKIMH, 3a CYET 4ero KOMIaHMs
0JIy4aeT npuObLIb

Bomnpoc ¢ Beibopom otBeta Bec: 1 Paznen: ®yHKIHOHAJIBLHO-CTOMMOCTHOMH aHAJIN3
Kaxue ocrosnuvie NPpURYyUnsvl DCA vl moxceme ommemums?
IIprHIMI paHHEH TUArHOCTUKU
[IpyuHIUIT ONTUMATBHON E€TaTU3alNN
HpI/IHI_II/Il'I IIOCIIEA0BATCIIBHOCTHU
[TpuHIIMT BBIAETIEHNS BEAYIIETO 3B€HA WIIW MPUHIIUI JTUKBUIALINNA «Y3KHUX MECT»

[TpunIMn paccMoTpeHHne 00bEKTa

lpogbunu mecmupoeaHus

lNpogpuns 1

IMapameTpnl

Bvibop eonpocos [To 4 u3 xaxmoro pasuena
[lepeMemmBaTh BOIPOCHI

IIpoyecc PazpemmnTs ncnpasnenue

mecmuposanus | OTBETOB
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Pa3pemienue nporuBopevynii pasaejieHneM Bo BpemeHu.docx

MunuctepcTBo 06pazoBanus U Hayku Poccuiickoii @eneparu
denepanbHOE rOCY1apCTBEHHOE OIOI)KETHOE 00pPa30BaTEIbHOE YUPEKIECHUE BBICIIETO
npodeCcCHOHATLHOTO 00pa3oBaHus

«MATM! - Poccuiicknii roCy1apCTBEHHBIN TEXHOJIOTMYECKU YHUBEpCUTET UMeHH K.O.
Huonkosckoro» (MATH)
Kadenpa «TexHomorus mpon3BoACTBA aBUAITMOHHBIX JBUTATEIICH)

Pa3pemneHue npoTuBopeyHii pa3aejieHueM BO BpeMeHHU
MCTOI[I/I‘-IeCKI/IC YKa3zaHusa K IIPOBCACHHUIO IIPAKTUICCKUX 3aHATHU 110 KypCy
((AJIFOpI/ITMLI peHICHUA HCCTAHAAPTHBIX 3a1a4»

CrynuHo
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MU3yyeHne meToaa paspeweHUs1 NpPoOTUBOpPEYUM pasgerieHuemM BO
BpemeHn. [puobGpeTeHne HaBbLIKOB WU YMEHMA B paspelueHun
NPOTMBOpPEYUN NPU peLUeHMN HeCTaHAAPTHbIX 3a4au.
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BbisiBneHne NpoTUBOpPEYnii — BaXKHbIN LIAr Ha NyTW peLleHnst TEXHUYECKOM
3agaun. Ho ans nony4yeHust pelleHus, Kak Mbl yxe oTmevanu, Tpebyetcs
pa3peLLnTb NPOTUBOPEYNE, TO ECTb CAeNaTh Tak, YTOObl YOBNEeTBOPSNnCL oba
NPOTUBOMOMOXHbLIX TpeboBaHMs Kk o0O0bekTy. BoT npumepbl dusnyeckmx
NPOTUBOPEYNA: OOBEKT OOMMKEH ObiTb OOMbLIMM M MarnbiM, MOABMXXHBIM U
HEMOABWXKHbBIM, NErkMM U TshKernbiM, OCTPbIM U TynbiM U T.N. Kak gobutbes
coyeTaHuMst B oObekTe Takux cBoMcTB? OAHMM M3 MEeTOOOB paspeLleHUust
du3nyecknx nNpoTuBopeYnii ABnseTcs Memod pa3desieHusi npomueopeyul

(Prl).

CywHocTtb MmeToga Pl cocTouT B TOM, YTO NpeabsBnsieMble K 00BbeKTy
npoTUBOpPEeYnBble TpeboBaHUs pPasBOAAT, Pa3beAUHNAT, pasaensaT BO
BPEMEHU UMW B NPOCTPaHCTBE.

Hanpumep, nmeem dusmyeckoe npoTMBoOpedne: OObEeKT AOMKeH ObiTb
NOABMXXHBIM M HENOABMXHbLIM. [MprMepom pasaeneHust 3Toro NPOTUBOPEYUS BO
BPEMEHWN MOXET ObiTb NPEPbLIBUCTOE ABMXKEHNE 0ObEKTa — B KAKOW-TO MOMEHT
BPEMEHN OH MOABWXEH, B KaKOW-TO MOMEHT — HenoaBukeH. [lpumepom
pasgeneHnst 3Toro NPOTUBOPEYMSt B MPOCTPAHCTBE MOXET ObiTb YacTU4Has
NOABWXXHOCTb — OfiHa YacTb 00beKkTa NoABMKHa, Apyrasi — HENOABWXKHaA.

CootBeTcTBEHHO MeToq PI1 BKNtovaeT ABa npasuna:
1) PasgeneHune npoTMBoOpeYns BO BPEMEHN;
2) PasgeneHune npoTUBOpeYnd B NPOCTPaAHCTBE.

Pa3zaenenune nporuBopeyus Bo Bpemenu (PIIB)

N300pecTn — 3HaUUT NPUMEHNTD K PELLEHUIO 3a4a4u
MPUHLUMMN, B KOPHE OTNNYaIOLNINCS OT BCETO,

YTO MCMONb30BaNoCh A5 3TOW Lienn paHee,
MPUHLNM, K KOTOPOMY HENb3s NPUATU

B X04€e 0ObIYHOrO NOrM4YecKoro paccyxaeHus

Mepedum TpuHe

CneumanucTbl BpeaHbl TeM, YTO OHU CKopee
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APYrux HangyT HeJoCTaTKM BCAKOW HOBOW naeu

N TEM caMbIM MOMELLAKOT €€ NPUMEHEHNIO.

OHM Tak YMHBbI 1 OMNbITHLI, YTO B TOYHOCTW 3HAIOT,

no4yemMy Hemnb3da caenaTtb TO-TO U TO-TO,

OHW BUOAT Npeaenbl n NPpenaTcTBus,

NnoaTomy 51 He Bepy Ha cnyx0y YNCTOKPOBHOMo cneuuanucra.
Ecnu Gbl 51 xoTen ybuTb KOHKYPEHTOB HEYECTHBIMW CpeacTBamMMm,
s1 npegocTtasun 66 UM NonyMLLa cneunanunucTos.

eHpu Popd

CywHoctb npasuna PIIB coctouT B TOM, 4YTO BbINOMHALTCA oba
npoTMBOpeunBble  TpeboBaHWA  PU3NYECKOro  NPOTUBOPEYUsi,  HO
NPOSBNATCA OHN B pa3Hble MOMEHTbI BPEMEHM.

[MpaBuno BKIOYaEeT HECKONbKO mpuémoe. PaccMOTpuUM HeKOoTopble U3
HuX. Mpn atom Bygem obosHavaTb nx cootBeTcTBeHHO PB4, PINB2 u T1.4., a
Takke JaguM UM KpaTKne Ha3BaHus, oTpaxarLwme nx CyLLUHOCTb.

lNMpuém PIrB1 «Onmumu3ayusi»: ecnu He obecneymBatoTcH
ONTUMarnbHbIE YCIOBUSA AENCTBUA, €0 HY)XXHO pa3fennTb Tak, YTOObl B KaXKAbIN
MOMEHT 06BEKT HaxXOoAMNCS B ONTUMarbHbIX YCNOBUSAX.

3apava [upektop «[leTckoro mupa» npuexan Ha habpuky urpyLuek.

- [Nokynartenu cnpawwmsatoT KapncoHa.

— Mbl nnaHupyeMm BbINYCK TaKOW UrPYLLKK, — OTBETUI IMaBHbIN UHXEHEP. —
[Moka nony4aeTcs BOT YTO.

N oH npotaHyn gupektopy aByx KapricoHoB. OaMH M3 HUX Obln TOYHO
Takon, Kak B MynbTUibMe — B MepY YNUTaHHbIA, C NPONennepom 3a CrvHON.
EOVMHCTBEHHBIM €ro HedocTaTOK — OH He Mor netatb, OAns 9Toro gvameTp
nponensnepa CrnwKom mar.

Opyron KapncoH mor netatb. Ho 3aTo nponennep 3a CMHOW Obln Takum
6onbLlunMm, YTO 3TOT KapncoH gaxe CTOATb HE MOT.

- [a, - B3goxHyn Aupektop. — Kakaa-To BeTpsiHas MefibHuua, a He
KapncoH.

Kak ObITb?
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Ha dabpuke wurpywek rotoBUNUCbL K BbINYCKY WrpyLlwkn «KapncoH».
HepocTaTtok onbIiTHOro obpasua — KapncoH He neTaer.

3anuwem 3agady no ABIT.

Mpobnewma:
a) KapncoH He neTtaer;
6) KapricoH gosmkeH netatb.

TexHnyeckoe npoTnBopeUmne:
a) nonesHoe cBONCTBO — KapnicoH noxox Ha KapricoHa n3 mynbTdunbma;
0) BpeaHoe cBONCTBO — KapncoH He neTtaer.

NpeanbHoe pelueHne:
KapncoH cam obecneuymBaeT cnocobHOCTb feTaTb, COXPaHASA NMOXOXECTb
Ha KapncoHa u3 mynbTtunbma.

[leeKkTHbIN 3NeMeHT — nponennep.

dunsunyeckoe NpoTmMBopeUme:

a) onsa obecrneyeHnss cNOCOBOHOCTM neTaTb nponenrnep AoSMKeH ObiTb
GonblwKM; ONA COXpaHeHust noxoxectn Ha KapncoHa u3 MynbTdunbma
nponennep A0MKeEH ObITb ManeHbLKNM;

6) nponennep AofmKeH 6bITb OONbLLUMM N MaNeHbKUM;

B) nponennep O0SMKEeH BbITb U HE JOSMKEH BbIThb.

[na paspeweHns donsmdeckoro npotueopeyns npumeHnm npmem PriB1.
Korga nponennep gomkeH 6biTb 6onbwumm? Koraa Kaprncon B nonéte. Korga
nponennep gomkeH 6biITb ManeHbknm? Koraa KaprncoH B pykax y pebeHka. B
3TOM COCTOMUT (pmsnyeckoe pelleHne 3agadn. OcTanocb HamMTU TEXHUYEecKoe
peweHne. Takum pelleHMeMm MoOXeT ObiTb nponennep, fonactu KOTOporo
CKpy4eHbl B nnockne cnupanu. lNpu BpaweHun nponennepa cnuvpanb nog
BO34ENCTBMEM LIEHTPODEXHOW CUnbl pacnpaBnseTcs, fonactu yannHATCS, U
KapncoH nony4aetr BO3MOXHOCTb neTaTtb. LpyrMm pelueHnemM MOXeT ObliTb
nponennep C TenecKonuM4yeckuMn JfionacTamMu,  BblOBUrAKOLWMMUCA  MNpU
BpaLLEHUN 1M BO3BpALLAOLLMMUCSA B UCXOAHOE MOSIOXKEHME MNP OCTaHOBKE MoA
AEeNCTBMEM MPYXUHbBI UIN PE3NHKN.

3adava 3.71. Ha 3ape aBnauum untanbsHCKUA aBUAKOHCTpPyKTop Pobept
BapTuHu 3aaBun: «KpacHble caMOnéTbl AOSMKHbI NIeTaTbh BbICTPEE YEPHBLIX» — K
amurpupoBan B Cosetckyto Poccuio. lNpu cosgaHmm camonéta «Ctanb-6»,
KCTaTu, MO MHOIMMM MoKasaTesisiM CyLLLECTBEHHO NPEBOCXOASALLEro 3apybexHble
aHanorm Toro BpemeHu, notpeboBanocb CBapuUTb ABE AeTann U3 pasHbIX
cTanen — >XaponpoyHOM U Hepxasetowen. [na cBapkm XaponpodHou cranu
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HeobxoaMma BbiCOKasi TemnepaTtypa W, cnegoBaTenbHo, Oonbliasi cuna
CBaApOYHOro TOKa; AN CBapKU Hep)XaBewLllenh cTanu TemnepaTypa OOoImKHa
ObiTb 3HAYUTENBHO HMXKE, MOCKONbKY MpPU MeperpeBe OHa TepsieT CBOM
CBOWCTBA, a 3HA4uT, 1 CBAPOYHbIA TOK AOJDKEH UMETL Maryo Cuny.

Kak ObITb?

PeweHue. Viveem dpusnyeckoe npoTmBopeyme: CBapOYHbIM TOK [OJSIKEH
ObITb CUIbHbIM U crabbiM. P. BapTUHM coBMeCTHO ¢ nHxeHepom C. [MonoBbim
NpeanoXunu cHadana pasorpetb MeCTO CBapkMm TOKOM B Te4yeHue
onpefeneHHoro BpeMEHW [0 pachfaBfieHUs HepXaBsetlowwen cranu. 3aTtem
nogasanca umnynbCc Toka 6onbwon cunbl. TemnepaTypa Bo3pacTana Ao
BESIMYMHBI, HEOBXO0AMMOM N9 CBAPKM XapOonpOoYHOM CTasnim, HO N3-3a KPaTKOCTU
MMMyrnbCa CTPYKTYPHblE M3MEHEHUA B HepXXaBewllen cTanuM He ycrneBanu
npounsonTu. (

3adaya 3.2. V3BecteH cnoco® aBTOMaTMYecKOW [OyroBOM CBapKu
NEHTOYHbIM 3nekTpoaoM. bnarogapsi Gonbliov LIMPUHE NEHTbI-ANeKTpoaa
yAaéTCa 3HauMTenbHO MOBbLICUTb CKOPOCTb CBapku. Hepgoctatkom 3Toro
cnocoba sBnsieTcsa To, YTO WMpUHA NEHTbI onpeaenseTcs BeNM4MHON 3a3opa B
MeCTe CTblKa 3aroToBOK, @ OH MEHSIETCSA AOBOMBHO YacTo. [1oaTomy npuxogutcs
MMeTb B 3amnace 93nekTpodbl C PasfIMYHOM LUMPUHOW, YTO YCIOXHAET
opraHu3aumio Npon3BoaCcTBa.

A MoXeT OblTb, BO3MOXHO OOHUM AJIEKTPOAOM CBapuBaTb 3aroTOBKN C
pa3nnMyHbIM 3830p0M?

PeweHue. Vimeem dm3ndeckoe NpoTUBOpPEYME: INEKTPOL AOSKEH ObITb
LUMPOKNM, YTOBLI CBapmBaTb 3aroTOBKW C DOMbLUMM 3a30pOM, U AOSTDKEH ObiTb
y3KnmM, 4TOObI CBapuBaTb 3aroToBKM C MasnbIiM 3a3opoM. lNpegnaraeTcs coenatb
LUMPUHY anekTpoda perynvpyemon. lNonocy uarnbatoT BAOMb OCEBOM NMHUK
NeHTbl B BUAe xeénoba. MameHss BenuuuHy npornba, yoaértca perynmpoBaTtb
LUMPUHY MOSOChI B 3aBMCUMOCTUM OT BENUYMHBLI 3a3opa. (

CamoxoaHbIi KONeép SANOoHCKoW komnaHum «Kobe» Ha ryceHM4yHom xoay
coyeTaeT Ha ogHou cTperne 6yp 1 monoT. OH He cpasy 3abmBaeT CBalo B MPYHT,
a cnepBa CBEPNUT AN HEE HanpaBnsOLLYH CKBaXXMHY CnvparibHbIM AOSIOTOM.
N TOonbKko nocrne aTtoro B paboTy BKMHOYaeTca AM3erNbHbIn MonoT. Kakne xe
3gecb npeumyulectea? Bo-nepBbix, npouecc, HECMOTPS Ha OBe onepauum,
o€t bbicTpee. 3a yac ceaga yrnybnsetcs Ha 10 m. BepxHun koHel, €€ MeHbLue
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noBpexaaeTtcs. Bo-BTOpbIX, pe3KO YMEHbLUAETCS LyM, YTO HEMAIIOBAXHO MNMpU
CTPOUTENLCTBE B YepTe ropoaa.

lpuém PIIB2 «PacmsikeHue — coxamue»: eCnn AeNCTBME HEBO3MOXHO
nnn He obecneumBaeT Tpebyembin 3pdeKT, ero HyXKHO pacTsaHyTb (CxaTb) BO
BPEMEHMU, TO €CTb BbIMOMHATbL ENCTBME CYLLECTBEHHO ObICTpee (CyLLEeCTBEHHO
Meas1eHHee).

3adava 3.3. lNogBwxHasa cucTemMa LEKOBOW KaMHeOpOOWNKn coaepXxuT
SKCLEHTPUKOBLIN Ban, LaTyH, MaxoBMK, NMOABWXKHYH LWeKy. Kaxgaa m3 aTux
aeTanen BEeCUT HECKONbKO TOHH. A BpalllaeTcsl Ban C MaxoOBUKOM C OFPOMHOM
ckopocTbio. COOTBETCTBEHHO WM 3MeKTpoaBuraTenb npuMBoda APOOWNKN nmeet
GOoMbLYIO MOLLHOCTb, HO U €€ HedoCTaTO4yHO, YTOObl CABMHYTb CUCTEMY B
HayanbHbIN MOMEHT nycka. Ecnu nonbiTaTbcs 3TO caenartb, ABUraTenb NPoOCTO
BbIMAET M3 cTposi. [Ansa 3anycka ApoOunknm MOLHOCTb ABUraTensi AoJhkHa BO
MHOro pas npesbiwaTb pabouyyt. Ho Torga Bo Bpemsi HOpManbHOW paboThbl
ncnonb3oBaHue ero byaet HeaheKTUBHBLIM.

Kak ObITb?

PeweHue. ®nsnyeckoe nNpoTUBOPEUNE: CKOPOCTb ABWXEHUSA MOABMKHbBIX
yacTen Opodunkm OormkHa 6biTb 6onbLWON U Manon. B 3TOM M aHanormyHbIX
cnyvyaax MNpPUMEHAIOT  BCMOMOraTenbHbI  NPUBOA, KOTOPbIA  MO3BONSET
3anycTuTb CUCTEMY Ha Manbix obopoTax. Nocne eé€ pasroHa BCroMoraTenbHbIN
NPUBO, OTKNKOYatoT.

3adaya 3.4. Odupma 3aHMMaETCss UIrOTOBMIEHMEM U MOHTaXXOM
BOAOMNPOBOAHbLIX CUCTEM ANSA OaudHbiX yyacTkoB M depM. CTanbHble TpyObl
PEXYT Ha TUNbOTUMHHBIX HOXHUUAX. [lpn HaxaTum Ha MNOABWXKHBIA HOX
MMNbOTMHBLI OH NNABHO BXOAUT B MeTann un paspesaet Tpydy. Ho ogHaxabl 66110
PELLEHO NepPEnTn OT CTarnbHbIX TPYD K NnactmaccoBbiM. MocnegHne nveT psag
NPeMMyLLecTB neped CTanbHbIMU — OHU ferye, He NoaBeEpPXKEHbl KOppPo3un, He
paspywatotca bnyxgaowmmm Tokamn. Oxunganocb, 4To U pesaTtb Ux byaet
nerye, 4em wMeTannmyeckne. Ho okasanocb, 4TO npu pesaHun TpyObl
CnnioLwMBaroTCA.

Kak pewntb npobnemy, He naMmeHaa cnocoba paspesaHuna?

PeweHue. CKOpOCTb OMyCKaHUS1 HOXa Mpu peske MeTannudeckux Tpyb
6bina BblbpaHa, BMOMMO, C Y4E€TOM MX NpOYHOCTU. BbicTpee pesaTtb 6bino
Henb3sl, TaKk Kak MoOr crnomaTtbCsi HOX. [lpu pesaHuu nnactmaccoBbiX Tpy6
BO3HUMKMNO (OM3NYECKOE NPOTUBOPEYME: CUNa OdaBfEHUA HOXa OOSMKHaA ObiTb
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AOCTaTOYHO OonbLlion, YyTobbl pe3aTb TpyOy, M AOCTATOMHO Manomn, 4YTobbl He
aedopmupoBaTb €€. Ho NOCKONbKy Npu peske nracTMaccoBbiX TPyO MOXHO He
60ATLCS NONIOMKN HOXa, CTanu pe3aTb UX C TaKoW CKOPOCTbI, YTO OHWM MPOCTO
He ycneBanun gedopmMmnpoBaTbCs.

3adayva 3.5. Npu 06paboTke MeTannoB pe3aHMeEM LLUMPOKO MPUMEHSIETCH
MHCTPYMEHT C PEXYLUMMM NracTUHaMn n3 MeTannokepamMmyeckux TBEPAbIX
cnnaeoB. [lnacTuHy npunamBaldT K CTanbHOWM AOepXaBke C MOMOLLbLO
cneunanbHoro npunos. [lpy pe3aHUn WHCTPYMEHT HarpeBaeTcs, MNPUYEM
KO3 PUUMNEHTbI NMMHENHOIO pacLUMPEHNs Y MaTepuana AepXXaBku 1 TBEPAOTro
cnnaea CUMbHO pasfnMyaloTcs, NO3TOMY OHU PACLUMPAIOTCS B Pa3HOM CTEMNEHW.
B wMmecte coeaovHeHns BO3HMKAOT OonbluMe HanpshkeHusi, Mpunon He
BblAEPXMBAET, M nnactuHa otnetaetr. Xopowo Obl He npunamBatb, a
npuBapuBatb €€ K AepxaBke. HO OCHOBY MeTannokepaMmmkm COCTaBnsaoT
kapbuabl Bonbpama n tTutaHa (cebiwe 90% macchl), KoTopble He nnaBaTcs. A
MCNonb3yeMbl AN UX CBA3KM KobanbT XOTb M NIaBUTCS, HO €ro B TBEPAOM
cnnase Bcero 4...8%. Ecnu kobanbT pacnnasnTb, TBEPAbIV CNNaB pas3pyLUMTCS.

Kak obecneunTtb HagéxHoe coegmHeHne NacTuHbl C AepPXKaBKoON?

PeweHue. MecTo CTbika AOMKHO ObiTb pacnnaBneHo, 4Tobbl
OCYLLECTBUTb CBapKy, U He OOIMKHO ObITb pacnnaBneHo, Ytobbl HE NCMOPTUTb
nnactuHy. Npeanaraetca HarpeB MecTa CTbika BECTM C MOMOLLBK MOLLHOMO
MMMyNbCa 3MEKTPUYECKOro TOKa B TeveHue norcekyHabl. 3a 3To Bpewms
AepxaBka oOnnaBuTCs, a nnacTuHa pacnnaBuTbCA He ycneeT. WX cumnbHO
APWXNMaOT OAHY K OpYyron, 4Tobbl pacnnaBfeHHOE Xenes3o MPOHUKIO B NOpbI
NNacTUHbI U NPOYHO MPUKINENNO €€ K AepKaBKe.

NHTepecHoe un3obpeTeHne caenanu nonbCkne y4yéHble-arpapun. OHU
cos3pganun ypobpeHve B Buge rpaHyn gumameTtpom 30-40 mm. BHocAT Takoe
yoobpeHne B noYBy OAMH pa3 B 4YeTblpe roga. Bcé 3T1o Bpemsa rpaHyrbl
MNOCTENEHHO OTAAKOT MOSe3HOEe COAEPXKNMOE B NOYBY.

lNpuem PIIB3 «llpedsapumenbHoe Odelicmeue»; €Cnv BbINOMHUTb
Tpebyemoe aencteme B JaHHbIA MOMEHT HEBO3MOXHO, €ro HY>KHO BbIMOSHUTb
A0 Hayana paboTbl (MK Nocne e€ OKOHYaHNA). OTO MOXET ObITb KaK nonesHoe
nencrteune, Tak U npegoTBpalleHne BpeaHoro 4eNCcTBusS.

MpocTtaa 3agava: kak Aobutbcs, 4TOObI CKNMagknm Ha wTopax Bcerada
pacrnonaranucb paBHOMepPHO? Hy)XHO CBs3aTb KPHOYKM (MNn Konbua) Opyr C
APYrom NpoYHON HUTKOW Tak, YTOObl BCE OHU BbIfM HA OANHAKOBOM PaCCTOSIHUM.
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CTouMT nOTAHYTb 3a MEepBbIA KPHOYOK, W LITOpa pasaBuHeTcsl, obpasys
paBHOMEPHbIE CKIaaKu.

Cneumanuctel 13  [leTepbyprckoro  TEXHUYECKOrO  YHMBEpPCUTETA
npegnaralT cHUMaTb OonbluMe MNpUNyckn Mnpu obTaymBaHUM 3arOTOBOK CO
CBEpPXBbICOKOM nofayen. [Ansg 3Toro nepen YMCTOBbIM Pes3LoM C LUMPOKOMU
pexyLien KpoOMKOW npefnaraetcs nyckaTb pesel, C TPeyrofibHoM pexyLuen
4YacTblo, NpoAenbiBalOWMA  BUHTOBYKD  KaHaBKy Ha  BCKO  [MyOuvHYy.
[Mpon3BoanTENBHOCTL BO3pacTaeT B HECKOSILKO pas.

Nnu ewé 3agava: kak NpoTsHYTb TONCThLIN Kabenb Yyepes Tpyby anvHon 15
M, [da ewé u3orHytyro? MoHTaxHukn 13  TonbsaATTM  NPUMEHUNU
MHEBMOMUCTOSIET, KOTOPbIA «BbICTPENMBAET» TOHKMM TPOCOM, 3@ KOTOPbLIU
Tenepb MOXHO BbITSHYTb U Kaberb.

3apaya o6 wusrotoBneHum mebdenu. [upektop mebenbHon habpuku
FOBOPUT rMaBHOMY UHXEHEpY:

— B npownom rogy Mbl BbiNyCTUAM CTO KOMMSEKTOB Mebenun ans AeTCKuX
cagoB. Ho notpebutenu xanyoTtcs: pebaTta canparoT Kpacky, LapanatoT...

— A Mbl TYT Npu YEM? — 06Maencsa rnaBHblA UHXeHep. — CamMyo NPOYHYHO
KpackKy MOXHO cogpaTtb Uiy nouapanartb. OTO OT Hac He 3aBucut. Moxet 6biTb,
MM Hy>XHa HekpalleHas mebenb?

— Het, — B3goxHyn gupektop. — [Ina geTtcknx cagoB o6s3aTenbHO HyXXHa
pasHouBeTHass mMebenb. BoT ecnu Obl kpacka Obina He Ha MOBEPXHOCTH, a
nponuTbiBana BCO APEBECUHY...

— ®aHTasna! — paccmeancs rmaBHbli MHXeHep. — Tbica4n pa3 npobosanu
nponuTbiBaTb ApeBECUHY Kpackon. Huyero He nony4vanocsk, Bbl e 3HaeTe.

Y10 Bbl MOXETE NpeanoxunTts?

Nmeem dusmyeckoe npotmBopeymne: OpeBeCuHY HYXXHO nponutaTtb U ee
Henb3s nponuTbiBaTb. Kapenbckne nsobpetatenu npeanoXunn opurmHanbHoe
peweHne. OKOMNO KOMSIS pacTyLlero gepeBa CBEPAT HECKONbKO OTBEPCTUM, K
CTBOJSTy [epeBa MNpuBA3bIBAOT E€MKOCTb C OpraHW4eckMMm Kpacuteriem, u3
KOTOPOM OH MO LUfiaHram MNocTynaeT B OTBEPCTUA. JTO MO3BOSISET MNOMYyYUTb
KpacuBYK OKpacKy ApPEeBECUHbI, NMPUYEM COXPaHAA U €€ TEeKCTypy — PUCYHOK,
obpa3oBaHHbIV BOSIOKHaAMK AepeBa.

A BOT 3aJa4a Ha NpeaoTBpaLleHne BpeaHoro AeNCTBuS.

3adayva 3.6. Npun obpeske NNOOOBOro AepeBa MecTa crvna Cy4koB OOMro
He 3axwuBalT. [lepeBo, Kak roBopsaTt, «boneeTt». B gepeBe coaepxartcs u
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nuTaTenbHble, U «nevallune» BeWecTBa, OHM YCTPEMNATCA K 60NbHOMY MecCTy,
N [epeBO B KOHLIE KOHLIOB «BbI3J0OpaBnnBaeT».

A Henb3s N COKpaTUTb Bpems «bonesHu» gepesa?

PeweHue. Vimeem dusmnyeckoe NpoTUBOpeUMe: «redvallume» BellecTBa
AOIMKHbI ObITb 3apaHee CKOHLEHTPUMPOBaHbI B MECcTe cnuna, a AepeBo OaéT
KOMaHAYy Ha KOHLUEHTpaLUMo TONbKO NOcne CMnnBaHus cydka.

Mpennaraetcs 3a HECKOMbKO AHEN OO0 CNUMMBAHUS HanoXuTb Ha MECTO
cnuna crtarnBalolme konbua. [depeBo, 4YyBCTBYS «bonb», HanpaBnseT Tyaa
nuTaTenbHble U «fedyalue» BellecTBa, YTO 3aTeM CnocobCTBYeT ObICTPOMY
3aXKMBaHu1Io cnuna.

3adava 3.7. OgHa hmpma nokynana y Apyrorl pactuTeribHoe Macrio u
nepeBo3una ero B aBTouncrtepHax émkoctoto 3000 1. 1 BOT 06GHapyXMnock, 4YTo
KaXablh pa3 B uUucTepHe He xBaTtaeTr okosio 10 57 macna. [Mposepunu
KOHTPOJIbHbIE NPUBOPLI, FEPMETUYHOCTb LUCTEPHDI, NITOMObLI Ha 3aNTMBHOM NHOKE
— BCE B nopsake. MNMNogymanu Ha wodépa, cTanu nocbinaTb C HUM 3KcneguTopa
— HUYEro He NoMorso.

B 4ém npuymHa notepb?

PeweHue. [JaBante npeactaBum cebs Ha MecTe BOAUTENS, KOTOPbLIN
nocTtaBun uenb NOXUTUTb Macno. CoenaTe 3TO BO BpPeEMs €ro 3anuMBKM B
UMUCTEpPHY, TPaAHCMOPTUPOBKM U CIiMBa MpPaKTUYECKM HEBO3MOXHO. Kmeem
npoTuBopeYne: TpebyeTca oTNnTb Be4pO Macna, a caenatb 3TO HEBO3MOXHO.
BoauTtenb noctynan npocTo: OH 3apaHee nofseluvBas B UUCTEPHY MycToe
Beapo. Korga eé€ HanonHamnm macrioMm, HanosHAMocb 1 oHo. [pun cnvBe macna
N3 UMNCTEpPHbI BEAPO TaK U OCTaBasioch NosHbIM. Hy a ganblue — 4eno TEXHUKU.

3adayva 3.8. vncoBylo MOBA3KY HaknagblBalOT HA MECTO neperioma AaJis
domKcauum cnomaHHOW KOCTM B UCXOAHOM nonoxeHun. Korga oHa cpacTeTcs,
MMNC HY>XHO CHUMaTb. Ero pacnunueatot cneumansHon nunkor. O TOM, YTO runc
nepenuneH, y3HarT NPOCTO: NauMeHT BCKPUKMBAET OT Gonw.

A Henb34 N n3bexatb 60NEe3HEHHOrO OLYLLIEHNA?

PeweHue. KoHe4yHO, MOXHO. dusmnyeckoe npoTmBopeune: 4tobbl runc
ObInT pacnuneH 0o KoHua, Nuka AOJMKHA KOCHYTBCSA KOXW BONbHOro, 1 OHa He
OOIMKHA €€ KOCHYTbCSl, YTOObl HEe NPUYUHUTL emy Oonb. PaspewnTb 37O
NpoTUBOpeYne HeCnoxHo. MNMycTb NMUMnKa KOCHETCSA Tena He B KOHUe, a B Havane
paboTbl. [Ina aToro npeanaraetca NOMecTUTb €€ B MOMUITUEHOBYIO TPYOKY,
HanNoOXMTb Ha MECTO nepenomMa M 3aruncoBatb. A NMUANTb TMNCOBYID MOBA3KY
HY>XHO Tenepb OT Tena HapyxXy 6e3 onaceHus 3ageTb KOXYy.
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BoT eLw€e HeCKONbLKO NPMeEpPOB.

Utobbl ycTpaHutb uM3rM6 Bana npu  obpaboTke pe3uom, C
NPOTMBOMOJIOXKHOW pe3Ly CTOPOHbI 3aroTOBKW NPUKNaabiBalT ycunue, paBHoe
MO BENTMYNHE 1 NPOTUBOMOSIOXKHOE MO HanpaBNeHUo YCUINK pe3aHus.

UToObl  yBENMMUUTL  HECyLyl  CMOCOBHOCTb  Kene3oOeTOHHbIX
CTPOUTENbHbLIX KOHCTPYKLUW, B HUX CO3[OalT HanpshkeHne cxatusa (Tak
Ha3blBaeMble  NpeaBapuUTenbHO  HaMpPsKEHHbIE  KOHCTPYKUMW)  MYTEM
nNpeABapuUTENbHOIO YNPYroro pacTshkeHust apMaTypbl nepen 3anuekon 6eToHa.

[Mepen HanpeccoBkoW BTYNKM Ha Ban eé pasorpeBatoT. OTBepcTme
pacwmpsaeTcs, U BTYySKa Nerko ogeBaeTcs Ha NocagoyHyro Wwenky sana. lNocne
OCTbIBaHMS BTYNKa CXMMaeTCHd, CO34aéTcs HaTAar B conpsbkeHnn. MoxHo ans
9TON e Luenun oxnaxanaTb y4acTOK Bana nof BTYINKY B XXWMOKOM a3oTe.

lMpuem PIIB4 «OnepexeHue - 3ana3dbieaHue». €Cr BbINOMHUTb
AenCcTBMe B OAHHbIN MOMEHT BPEMEHU UK 3apaHee (No3gHee) HEBO3MOXHO,
€ro HY>XHO BbIMOSTHUTL YyTb paHbLUe (Y4yTb MNO3Xe).

3adavya 3.9. lNpu OTKPbITbIX B3pbIBHbIX pa3paboTkax Ans 6opbbbl C
pacrnpocTpaHeHMeM Mbifin OAHOBPEMEHHO C MOAPbLIBOM OCHOBHOMO 3apsja
co3patloT (TOXe B3pbiBHbIM crnocobom) BoAsHY 3aBecy. Ho npu aTowm,
onepeamB €€ obpasoBaHne OykBanbHO Ha [OOM CEKyHAbl, 4YacTb MNbIK
ycrneBaeT MNPOHUMKHYTb 3a npefenbl aTon nperpagbl. MoXHO co3gatb 3aBecy
3apaHee, HO K MOMEHTY B3pblBa €€ MNNOTHOCTb 3aMETHO CHU3UTCA W Torda eé
HY)>XHO OyOeT WCKYCCTBEHHO MNOoAAEepXUBaTb, YTO CMOXHO OCYLLECTBUTb MO
TEXHUYECKUM MPUYMHaM.

Kak ObITb?

PeweHue. 3aBeca gomkHa 6OblTb co3fgaHa 3apaHee M 3aBeca AoSKHa
ObITb CO3OaHa OAHOBPEMEHHO C NOAPbLIBOM OCHOBHOMO 3apsaa. lNpeanaraetcs
cosgaTb BoasHyt 3aBecy Ha 0,1...0,2 ¢ paHblue noapbiBa OCHOBHOrO 3apsiaa,
Bbnarogaps YemMy pe3ko NoBbIaeTcs APPEKTUBHOCTDL €€ 3aLMUTHOIO JENCTBUS.

3adaya 3.70. Ina CHWXEHMS NPOYHOCTM U TBEPAOCTWU 3aroTOBKM €€ C
Lenblo YMEHbLUEHUST CUn pe3aHna nepen obpaboTkon nogorpesatoT. [pn aToMm
NPUMEHSIOTCA pasnnyHble cnocobbl HarpeBa: rasoBOW ropernikon, B Meyw,
3S1IEKTPOKOHTaAKTHBIM MEeTO40M, TOKaMU BbICOKOW 4acTOTbl, Nyia3MeHHOW CTPyEn
n gp. Ho Bcem atmm cnocobam npucyly oamvH HegocTaTok. Ecnu mbl Harpeem
3aroToBKy TaK, 4YTO K Hadany obpaboTkm oHa OygeT MMeTb ONTUMarbHYH
TemnepaTypy, TO K KOHLY paboTbl OHa NOHU3UTCH, N CUMbl Ppe3aHnsl BO3pacTyT.
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Ecnu mbl Harpeem 3aroToBky Ao 6oriee BbICOKOM TeMnepaTypbl U3 pacyéTa, YTo
K KOHUY 06paboTkm OHa MOHU3UTCA OO0 ONTMMAanbHOW, TO B Ha4dane paboThbl
PEXYLLUNA MHCTPYMEHT ByaeT neperpeBaTbCsl, YTO MOXET CTaTb NMPUYMHOM €ro
GbICTPOro 3atynneHus.

Kak mobutbca nogaepxaHnsa ontTuMarnbHOM TeMnepaTypbl B TEYEHME BCEro
nepuoaa obpaboTkn?

PeweHue. Viveem npoTuBopeudne: TemnepaTypa pes3aHus OormkHa ObiTb
BbICOKOW, 4YTODObl YMEHbLWNTbL TBEPLAOCTb 3aroTOBKU, WU A0SDKHA ObiTb HU3KOW,
4YTOObLlI HE MNeperpeBarnica pexywun MHCTpymeHT. OyeBMaHO, pasHuUua Mexay
TemnepaTypon nogorpesa U onTUManbHON TemnepaTtypon OyaeT TeM MeHbLue,
YyeM MeHblle BpEMEHUW nNpoOXoauT Mexay HarpesoMm u  obpaboTkon.
CnepoBaTtenbHoO, HarpeBaTb 30HY 06paboOTKM HY)XXHO HernocpedCTBEHHO nepes,
Ha4anom paboTbl. Hanpumep, yCTaHOBUTbL Ha CynnopTe CTaHka nepeq pesuom
NNa3MEHHYIO ropernky Unn nasepHbIn UICTOYHWUK, OTPErynmMpoBaB UX MOLLHOCTb
TakK, YTO OHU ByayT HarpeBaTb 30HY pe3aHns 40 ONTUMarbHOM TeMnepaTypbl.

lpuém PlIBS «llepecmaHoeka».; ecrniv nocrieqoBaTtenbHOCTb AENCTBUN
He obecneunBaeT Tpedbyembin 3PPEKT, HY)KHO N3MEHUTL NOCen0BaTENbHOCTb
AEenCTBUN, COBMECTUTb AENCTBUSA, YCTPAHUTDL NNLLIHEE LENCTBME.

3adaya 3.71. TexHonorna npou3soacTea GeToHa Ha 6eTOHHOM 3aBoae
npegycmMatpuBaeT nogavyy KOMMOHEHTOB (LEMEHT, webeHb, Necok, Boaa) B
6eToHocmMecuTenb. Bce cocrtaBndwowme 340ecb NepemMelumBatroTcs, UAaEeT
peakuma BoAbl C LEMEHTOM, U 4yepe3 HeKoTopoe BpeMsd OEeTOHHasi CMecb
npunobpeTtaeT Heobxoaumble BsKywMe cBoWcTBa. EE BbIMMBalOT B Ky30B
camocBana, KoTopbln goctaBnseT OeTOH Ha CTpouky. B nocnegHee Bpems
NOSABUIINCL crieyunarnbHble MallnHbl — 6ETOHOBO3bI C BpaLLlaoLWENCcsi EMKOCTbIO.

Kakve W3MEeHeHMs MOXHO B CBSI3M C 3TUM BHECTU B TEXHOIMOMMIO
npuroToBrneHus betoHa?

PeweHue. beToH HeobxoguMmo [ONro nepemelivBatb MO YCIIOBUAM
N3roTOBMEHNUS U He cnegyeT [ONr0 NepeMellnBaTb, TakK Kak 3TO CHWMXaeT
Npon3BOAUTENBHOCTL. [NA MOBbIWEHUA MPOU3BOAUTENBHOCTM  U3MEHUNU
nopsaok onepaumn. B OeToHOCMecuTene KOMMOHEHTbl MNepeMeLLuMBaloT WU
BbiNMMBalOT B EMKOCTb 6OeTOHOBO3a, KOTopasi BpawaeTca BO BpeMms
TPaHCNOPTUPOBKKN, B peaynbraTte 4yero OeToH 3a Bpems NyTu LOBOAUTCS OO
KOHOMLUMN.
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3adaya 3.72. MaccuBHble MeOHble KOHTaKTbl M3roTaBnmMBaloT NUTLEM MO
BbiMfaBNseMbiM MoOAEenNsiM MU MNoToM oOb6pabaTbiBalOT Ha METanfIopexyLmx
CTaHKax. 3aTeM NOBEPXHOCTb KOHTaKTa NOKPbIBAOT TOHKMM crnoem cepebpa. Ho
AN HOpMarnbHOM paboThbl KOHTaKTa [OCTAaTOYHO cepebputb Bcero 6 cm? u3
obLwen ero nnowaan nosepxHoctn 2000 cm?. YTo6bl UCKNIOUUTL BOMbLLON
nepepacxon cepebpa, nognexawme cepebpeHnto MNOBEPXHOCTM CTanu
MOKpbIBaTb CrieunanbHbIMM CbEMHLIMU Haknagkamu. locne 4yero BeCb KOHTaKT
OKyHanu B Nnak, CyLumnun, CHAManun Haknagkm n cepebpunu. Ha nak cepebpo He
ocaxgaetcss. Ho npu 9TOM pe3ko Bo3pocra TPYAOEMKOCTb: KOHTaKTbI
BbIMyCKalOTCA CaMbIX PasfnUYHbIX TUNopasMepoB, uenas Opuraga paboumx
CTaBUT U CHUMAET HaKnagku.

Kak MOXHO ycoBepLEeHCTBOBATb TEXHONOrMYeCcKni npou,ecc?

PeweHue. Vimeem  usnyeckoe npoTMBOpeYne:  MNOBEPXHOCTH,
noanexawme cepebpeHnto, A0MKHbI OblTb N30SIMPOBaHbI MPY OKYHAHWN B Nlak U
AOIMKHbI ObITb OTKPbITHI Npu cepebpeHnn. Ecnv mnsonauus mx Haknagkamu
Henpuemnema, TO, MoXeT ObITb, HaugeTcsa apyron eé cnocob? Takown
n3onaunen MoXeT BbITb CaM MeTans KOHTakTa, KoTopbln 6yaem cHUMaTb He 0
OKyHaHusi B nak, a nocre Hero. [locnegoBaTenbHOCTb oOnepauui Takas:
OKyHaemM HeobpaboTaHHbIN KOHTaKT B fak, cylwmm, obpabaTbiBaeM pe3aHnem
MOBEPXHOCTWN, noanexawme  cepedbpeHuto, cepebpum K1, HaKoHeu,
obpabaTtbiBaem ocTarnbHble MOBEPXHOCTMU.

3adavya 3.73. llpn M3roTOBNEHUM OCEBOrO PEXYLLUEr0 WHCTPYMEHTA
(cBepno, pasBépTka, MeETUYMK) CTPyXeuyHble KaHaBKM pesepyroT B
LMITMHOPUYECKON 3aroToBKe crieuymanbHon npodunbHon dopeson. ocrne aTtoro
3aroToBKy TepMmyeckn obpabaTbiBatoT (KansaT) Ans noBbieHUs TBEpAOCTH, a
3aTEM CTPYXEYHY0 KaHaBKy LWWMdyloT (3aTtaumBaioT) abpasvBHbIM KPYrom
Takoro >xe npocuns. MNpn 3TOM OCTpble KPOMKU WMHCTPYMEHTa B pesyrnbTarte
pes3Kkoro  oxnaxgeHuss B npouecce  TepMoobpaboTkMm  CTaHOBATCS
KOHUEHTpaTopamMn HanpsXKXeHUr, OTYero Ha HUX MOSABMSAKOTCA SIBHble WK
CKpbITble AedekTbl: BblKpallMBaHUEe, MUKPOTPELLMHbI, BOnblUMEe OCTaTOYHblE
HaNpPsXKeHUs1 pacTsbkeHnd. Takon MHCTPYMEHT npu paboTte ObICTpO BbINAET U3
cTposi. N3meHaTb pexnm TepmoobpaboTkm HeuenecoobpasHo, Tak Kak OH
obecneunBaet Tpebyemyto TBEpAOCTb MaTepmuarna MHCTPYMEHTa.

Kak ObITb?

PeweHue. VIHCTpPYMEHT [OMMKEeH WMETb pexylune KpPOMKW, YTOObI
OCYLLECTBNATbL pe3aHue, U He OO0IMKEH UMETb WX, MOCKONbKY OHU ABNSAOTCS
KOHUEHTpaTopamMn HanpsbkeHun npu tepmoobpaboTke. lNMyTb K paspelueHuto
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3TOro NPOTUBOPEYMSI OMEBMAEH: NPU TEPMOOBpaboTKe KPOMOK HE AOSTKHO ObITb,
a B rOTOBOM WHCTPYMEHTE OHM Heobxoaumbl. CriegoBaTenbHO, WX HYXHO
nonyyatb nocrne TtepmoobpaboTku. [Ona 9TOoro cHadana Hago 3akanuTb
UUNMHOPUYECKYIO 3aroTOBKY, a 3aTeM BbIWNgoOBaTb B HEW CTPYXKEYHblE
KaHaBKW Ha BCIO rMy6uHy NpodmnbHbIM abpasmBHbBIM KPYrOM.

lpuém PlIBé6 «llpepbieucmocmb». eCnv HenpepbiBHOE (NPepPbIBUCTOE)
aenctene  HeaMEeKTMBHO, €ero  HYXHO  3aMEHUTb  MPEepbIBUCTbIM
(HenpepbIBHbIM), N3MEHUTL COOTHOLLEHME UMMYIIBLCOB U Nay3, WCMNOSb30BaTb
nay3sbl Mexgy nMmnysibcamm 0gHOro AencTBus 4nsa opyroro 4eNCTBUA.

PaccmoTtpum npumep. [Ba nontwoca akcnnyaTayMOHHOM MNPOYHOCTU
MeTanna — TBEPAOCTb U NNACTUYHOCTb. [MpUMEHSANA pasnuyHbie BUObl U PEXUMBI
TepmMoobpaboTKku, Mbl PeErynupyemMm COOTHOLLEHNE 3TUX CBONCTB B 3aBUCUMOCTU
OoT ycrnoBui paboTbl geTann B MalumHe. 3akanue, Hanpumep, AeTanb Mbl
aenaem eé TBepaomn, HO XpynKon. ATOMY MMeeTCs n3BeCTHoe 06bsiCHeHue. pun
HarpeBe MeTansna nepepq 3akankon OH NnepexoamnT B ayCTEHUTHOE COCTOSIHME.
Ho npu 3TOM OOHOBPEMEHHO HadMHaeTcs POCT 3epHa. [lpu oxnaxgeHun
ayCTEeHUT nepexoauT B TBEPAbIA MapPTEHCUT, HO KpynHasa BenuvyMHa 3epHa
COXpaHsieTcH, B pesyfibTaTe Yero OH TepseT NacTUYHOCTb. JIEHUHrpagckumm
YYEHbIMU MNPEeanoXeH HOBbIM cnocob TepmMoobpaboTkm — TepMouMKindeckas
obpaboTka. He HyxHO XgaTb, Noka BeCb MeTans nepenaét B ayCTeHUTHoe
COCTOSIHME, a 3epHO HEeU3BEeXHO YBENUYUTCA A0 HENnpueMneMblX pasmMepos.
MoXHO HarpeTb MeTansn, WU, Nnoka 3epHO €LLé He Hadano pacTu, NnepeBecTu
ObICTPLIM OXNaXxaeHnem B TBEPAOE, CTabuNbHOE MapPTEHCUTHOE COCTOSHUE.
3aTeM CHoBa HarpeTb M ondaTb oxnaguTb. 3a 5-6 uuMknoB obecneymBaeTcs
3agaHHas TBEpAOCTb CTanu Npu coXxpaHeHUn BbICOKOW NIIacTUYHOCTMU.

BepHeMmca k 3agave 2.7 0 npuxorax npuv wnnudoBaHuu.

PeweHue. Vimeem npotmBopeume: 4YToObl WNMUGOBaTb, KPYr AOSDKEH
HaxXOAUTbLCS B KOHTAKTe C AeTarblo, a YTobbl NOBEPXHOCTb OXaXaanachk, OH He
OOJDKEH KOHTAKTMpPOBaTb C Heto. [1poTMBopeymne paspeluaeTcsi, ecnu pabouyto
NMOBEPXHOCTb Kpyra caenatb MNpPepbIBUCTOM, BLIMOMHMB Ha HEW nasbl WUnn
oTBepcTud. Torga B npouecce KOHTAKTOB BbICTYMOB Kpyra C AeTanbio Oyaer
OCYLLECTBNATLCA LWNndoBaHMe, a BO BPeMs MNEPEpPbIBOB — OXfaxgeHue
obpabaTbiBaeMor MNOBEPXHOCTU. [1OCKOMbKY CKOPOCTb Kpyra COCTaBnsieT
35...50 m/L, oxnaxgeHue 30Hbl 06paboTKM NPOMCXOANUT MOYTU HENPEPLIBHO, U
TemnepaTypa KOHTakTa He NoAHMMAaEeTCH 40 KPUTUYECKOrO 3HaYEHWS.
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3adavya 3.74. YuyéHble wnccnegoBanu npouecc anekTpocBapku. Wx
MHTEepecoBano, Kak niaBUTCA MeTanIM4eCckUn CTepXXeHb, BHECEHHbLIN B Oyry, U
Kak npu 9TOM BeOeT cebsa cama pgyra. CHANM Npouecc Ha KWUHOMMEHKY.
Okasarnocb, 4YTO Ha aKpaHe BUAHa Tonbko ayra. OcBeTUNu Kannu apyron ayrowm,
bonee sipkon. Tenepb CTanu BUAHbLI TOSIbKO OHM, @ CBAPOYHOWN OYrK HE BUAHO.

Uto nenaTtb?

PeweHue. dnsnyeckoe npoTmBopedmne: BcnomMoraTtenbHaa gyra AormkKHa
ObITb ip4YEe OCHOBHOW, YTOObLI ObINM BUMAOHLI Kannu meTanna, U oHa He AO0SKHa
ObiTb ApkoW, 4TOObl ObINO BUOHO OCHOBHYHO AOyry. WHade roBops,
BCNomMoratenbHas gyra AofmkHa ObiTb M He gormkHa ObiTb. [lpeanaraetcs
BKMNOYaTb BCMNOMOraTenbHy0 Ayry B MWMMYSIbCHOM pexmnme. B MOMEHTHI
BCNbILWKM ByayT BUOHbI Kannu meTanna, a Mexay BCrbllKkaMy — OCHOBHas ayra.
[Mpouecc cHMMalT Ha Buaeokamepy. Yactota MMMynbLCOB BbibpaHa TakuMm
obpasom, 4YTO Ang rnas 3T ABa npouecca CNuBaKTCS, M BUOHbI KaK Kanmnu
MeTanna, Tak U OCHOBHas gyra.

3adaya 3.15. [pn 06paboTke WTAaMMNOB M APYrMX CIOXHbIX MOBEPXHOCTEN
NPUMEHSIIOT  ANEKTPOXMMUYECKYID 00paboTKy. 3aroToBKy MOrpyxawT B
3NEKTPONNT N NPUCOEANHAIOT K MONOXUTENbHOMY MOMOCY UCTOYHMKA TOKa, a
MHCTPYMEHT — K oTpuyaTtensHoMmy. Pabo4as noBepXHOCTb MHCTPYMEHTA UMeeT
dopmy Oyayuwen obpaboTaHHoOW noBepxHocTU. [log BO3genUCTBMEM TOKa
MeTansa Ha MNOBEPXHOCTM 3aroTOBKM MNepeBOAUTCA B WMOHHOE COCTOSIHME W
pacTBOPSAETCS B AMEKTPONIMTE — pacTBope noBapeHHoW conn. MakcumanbHbIn
TOK MPOXoauT B TOM MeCTe, rAe pacCTosiHMe B 3a30pe MeXay 3aroTOBKOW U
WHCTPYMEHTOM MUHUMarbHOE. 34ecb U NpoucxoauTt Hamboriee MHTEHCUBHOE
pactBopeHne wMeTanna. B pesynbtate obpabaTtbiBaemasi MNOBEPXHOCTb
NPUHUMAaET OOpMY NOBEPXHOCTU MHCTPYMEHTA.

OpHako npu 0b6paboTke BO3HMKAET npoTuBopeydune. Npn manon BenmymnHe
3a3opa OH ObicTpo 3abuBaeTcss LWMNakoM, M NpouUEecC MpekpallaeTcs.
YBenunyeHne 3as3opa MO3BONSAET BbiMbIBATb LIMIAK, HO MNMpU 3TOM TepsieTcd
TOYHOCTb 00paboTKM, Tak Kak Mernkue getanu penbeda «pa3mMbiBatOTCA».

TpebyeTcs ob6ecneunTb BbICOKYHD MNPOM3BOAUTENBLHOCTb, HE CHUXas
TOYHOCTM 06paboTKu.

PeweHue. Vimeem dusndeckoe npoTuBOpeyme: 3asop  Mexay
WHCTPYMEHTOM M 3aroTOBKOW [OfmkeH ObiTb 6Gonbwunm, 4T0ObI 0becneyunTb
BbICOKYIO MNPOU3BOAUTENBHOCTb, W ManbiM, 4YTOObI O6ecneynTb BbICOKYHO
TOYHOCTb. Pasgenum npouecc BO BpemMeHu: uaeT obpaboTtka — 3asop
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YMEHbLLAeTCs, NPOKayYMBaeTCs SMNEeKTPonuUT — 3a30p YBenuyMBaeTcs, T.e.
NHCTPYMEHTY HY>KHO COOBLLIMTL NonepeyHble konebaHus.

3adaya 3.76. Tlpun TOKapHon 06paboTke He3akaneHHbIX CcTaneun
obpasyeTca Tak HasblBaemasi cnmBHasi cTpyxka. OHa cxoauT HenpepbiBHOM
NIEHTON C OrpoMHON ckopocTblo. C OQHOM CTOPOHbI, 3TO XOPOLWO T.K.
cBMOeTenbCTByeT O TOM, 4YTO TMpOLECC pe3aHus MnpoTekaeT CnoKOWHO,
paBHOMepHO. HO ¢ apyron CTOpOHbI, CTPYXKa HamaTblBaeTCsl Ha 3aroTOBKY W
WHCTPYMEHT, 3aHMMaeT bonbluon 06bEéM, eé TpyaHo cobupaTb, ynakoBbiBaTh U
TpaHcnopTupoBaTb, Aa WU K TOMY e BO3HMKAET OnacHOCTb Ansa pabouero.
[Mpnxoantca MNpUMEHATb chneuunarnbHble  CTPYXKKOMOMbI, 4YTO  YCIOXHSAET
KOHCTPYKUMIO MHCTPYMEHTa uWNu npucnocodbnenmss. K ToMy Xe OHM
ManoaddEKTMBHbI, TaK Kak BeCbMa YyBCTBUTESNbHbI K U3MEHEHUSM YCIOBUN
obpaboTkn (mapka crtanu, rnybuHa, nogada W CKOPOCTb pes3aHus), Wux
NPUXOANTCS NepeHacTpansaTb NPU USMEHEHUM YCIOBUN.

Mpepnoxute 6onee NpoCcTon U HagEXHbIN cnocob APOBNEHNS CTPYXKKMN.

PeweHue. Wtak, CTpyXka [JofmkHa OblTb HenpepbiBHOW, 4TOObI
obecneynTb HOpMarsbHbIV MaBHbIN NPOLIECC pe3aHus, U NPEPbLIBUCTON, YTOObI
obecneuntb 0630p 30HbI 06paboTkM K y6opKy oTxogoB. OOHO U3 pelleHun —
COOOLMTL pexyLemMy NMHCTPYMEHTY konebaHusa (ocumnnauuio) BAOSMb NoAaym
(Bponb obGpabaTtbiBaemMon MNOBEPXHOCTM) C aMnnUTyOoW, NPUMEPHO PaBHOW
nogavye MHCTPyYMEHTa 3a oauH OBOopoT 3aroToBkM. B 30He pesaHus cTpyxka
O6yneTr cnvBHasi, HO CXOAWUTb CTaHET He B BMAE COWHOW JEeHTbl, a
OTAENbHbIMM  KyCOYKaMu, BenuuMHa  KOTOpbIX  OydeT  onpenensatbes
COOTHOLLUEHNEM CKOPOCTU pe3aHud M 4YacTtoTbl konebaHun. [OpobneHna He
TpebyeTcs.

3mo UHmMepecHo:

OO0uH u3 8 0bweM-mo rpo2peccusHbIX PYCCKUX BOEHa4YarlbHUKO8 2eHeparl
Lpazomupoes dan makou oma3blie Ha usobpemeHue rnyneméma.

- 600 sbicmpernos 8 muHymy! Ecrniu 661 0OHO20 U MO20 Xe 4Yeriogeka
HY)XHO bb1r10 ybugamb 1o HECKOJIbKY pas, mo amo bbir1o bkl 4ydecHoe opyXue.
Ho Ha 6edy mnoKMoHHUKO8 cmosib 6bIcmpo20 8bInyCcKaHusi ryrb, 4esiogeka
docmamoyHo rnoocmpesiums 00OUH pas, U paccmperiugame €20 80020HKY, MoKa
OH bydem nadams, HadobHocmu Hem.

[lepebili 3epHOYO6OPOYHbLIU KOMbaluH u306pes1 pyccKul KpecmbsHUH
AHOpeli PomaHosu4 BriaceHko. OH Ha3ean ceoé OJdemuuwe wKHelKoU-
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moriomurikol». [NpouseodumernbHocmb ee bbina 6 8 - 9 pas ebiwe, YeMm y
06bI4YHOU XHelku. B 1869 200y uzobpemamersnb bbi1 yoocmoeH 3onomol
medasiu 3KOHomudYeckoeo obwecmea. [loseuswulcss e 1879 200y 8
KanughopHuu kombaliH ycmynan MmawuHe BrnaceHKo o npou3godumerisHocmu.
Ho 3amo dan amo Ha3eaHue ecem yb0opOYHbIM MaliuHam
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NPOTUBOPEYUN NPU PELUEeHMN HeCTaHAAPTHLIX 3a4au.
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BbisiBrieHne npoTnBopeYmin — BaXKHbIN Lar Ha nyTun peLleHnsa TEXHUYECKON
3agadn. Ho ana nonyyeHus pelleHus, Kak Mbl yXe oTmedanu, Tpebyetcd
paspewnTb NPOTUBOpEeYne, To ecTb caenaTb Tak, YToObl yaoBneTBopAnuch oba
NPOTUBOMNOSIOXHbIX TpeboBaHus K o06bekTy. BoT npumepbl  U3NYECKUX
npoTuBopednn: obbekT JormkeH ObiTb OonbwKMM M MarnbiM, MNOABWXHLIM U
HenoABWXHbIM, NErkuMm n TaXernbiM, OCTPbIM U TynbiM U T.n. Kak gobutbces
coyeTaHna B oObekTe Takux cBoncTB? OfHMM M3 METOOO0B paspeLleHus
dunsnyecknx NpoTUBOpPEUMI SBNSIETCS Memod pa3desieHuUsi npomuesopeyull

(Pr).

CywHocTtb MeTtogda Pl cocTouT B TOM, YTO NpeabsBnsieMble K OOBbEeKTY
npoTMBopeunBble TpeboBaHMs pas3BoasAT, pPa3beaAVHSIOT, pasaensioT B
NPOCTPaHCTBE NN B NPOCTPaHCTBE.

Hanpumep, nmeem dusmnyeckoe npotmBopeyme: obbekT OoMmKkeH ObiTb
NOABWXKHBIM W HenoABWXHbIM. MMprMMepoM pasaerneHust 3Toro NpoTUBoOpeYns B
NPOCTPaHCTBE MOXET ObITb MPEPbLIBUCTOE [OBMXKEHME OObEeKTa — B KakoW-TO
MOMEHT BPEMEHW OH MOABWXEH, B KAKON-TO MOMEHT — HENoABMXeH. MNpumepom
pasgeneHnuss 3Toro NpPOTUBOPEYUss B MPOCTPaAHCTBE MOXET OblTb YacTuyHas
NOABWXKHOCTb — OflHA YacTb 00bekTa NoABMKHa, Apyrasi — HENoABWXKHA.

CootBeTcTBEHHO MeTo PI1 BkntovaeT gBa npasuna:
1) PasgeneHue npoTuBoOpeYns B NPOCTPaAHCTBE;
2) PasgeneHune npoTUBOpeEYnd B NPOCTPaAHCTBE.

PaspgeneHune npotuBopeuuns B npoctpaHctae (PI1IM)

N3o06peTaTenb — 37O YENOoBEK, HaLLeaLWNN HOBYHO
KOMOUHALMIO Y)Ke M3BECTHbIX BELLEN ANd
Hanbonee 3KOHOMUYHOIO YOOBNETBOPEHUSA
YernoBeYveckmx noTpebHocTen

Anbbepm SUHWMeUH

370 OTKpbITHE BbINO pe3ynbLTaToM
TOro Ayxa NpoTUBOpeYHs,
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KOTOpOMY 51 0693aH BONbLUNHCTBOM
APYrMX CBOUX OTKPbITUI

Akal. 6.C.5kobu

CywHocTb npasuna Pr1IT coctont B TOM, YTO BbIMOSHSATCH
oba npoTuBopeuMBbIX TpeboBaHUS PU3NYECKOrO MNPOTUBOPEYMUS,

HO NPOABNAKTCA OHUN B PA3HbIX HaCTAX obbekTa.

lMpuém PI1M1 «dpobnerHuex; ecrnn 0ObLEKT HE BbLIMOMNHAET AOCTAaTOYHO
3PPEKTUBHO CBOK (PYHKLNIO, €ro HYXXHO pas3feniuTb Ha 4acTu, BbINOMHAIOLWME
OAMHAaKOBble PYHKLMW.

3adaya 3.717. Ha xumnyeckom 3aBoge Bbilen u3 ctpost ounbtp. PunbTp
npeacraBngeT cobon CTEKNAHHbIA UMIMHAOP AnameTpom 1 M u AnnHom 2 M.
Boone uunuHgpa BbINOSIHEHbI CKBO3HbIE OTBEPCTUA AMaMeTpoM 2 MM —
HEeCKOJSIbKO COT oTBepCTMn. KOHEYHO, TYT XXe 3aKa3ann Ha CTEKOSIbHOM 3aBofe
HoBble PUNbTPbl. HO TEXHONOrMYECKU NPOLIECC Ha XMM3aBoAe HenpepbiBHbIN,
Hernb3s OCTaHOBUTb MPOU3BOACTBO HWM Ha 4ac. HY>XHO CPOYHO MOCTaBUTb XOTSH
Obl BpEMEHHbIN PUNLTP.

Kak >xe n3rotoButb Takomn ounbTp?

PeweHue. VimeeMm pusndeckoe npoTmBopedmne: oTBEPCTUS HYXHO adenaTb,
TaK Kak 3To TpebyeTcsa No ycrnoBusM 3agayv, U OTBEPCTUS HE HYXXHO AenaTb,
MOCKOJSIbKY 3TO OYEHb CIOXHO. VIHave roBops, OTBEPCTUSA OOMMKHbI ObITb U UX HE
AOIMKHO ObITb. lNpoTMBOpeYne nerko paspellaeTca C NoMoulbio ApobneHus.
N3rotoBuM (punbTp HE M3 LIESNIbHOrO CTEKMAHHOro UMnuMHapa, a B BUAE Nydka
CTeKnsHHbIX Tpybok Tpebyemoro guametpa. Ewé npowe OyaeT BbIrnsgeTb
UNbTP M3 CTEKNSHHbIX CTEPXHEW. HakoHeu, COBCEM MNPOCTOE peLleHne —
dunbTp U3 BUTOro cTekna.

3adava 3.18. Npn cosgaHum aBmanamHepa Ty-114 3a npoTtoTun Obin
NpuHAT camoneT Ty-104. B cBA3M C yBenMyeHMeM rpy30noaAbEMHOCTU ANS
HOBOro camoreta noHagoounucb 6oree MoOLWHbIE ABUraTenn C BUHTOM
anameTtpom 9 m. [Ins 3TOro Kpbino camorneTa Npuwsiock 6bl NOAHATL eLweé Ha 3
M, YTO BbI3Baro 6bl KOPEHHOE M3MEHEHNE BCEW KOHCTpyKUuMn. Ecnn guametp
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BMHTa COXpPaHUTb NpeXxHWM, notpeboBanocb Obl BOCEMb ABUraTeriei BMECTO
YeTbIPEéX, a UX Herge pa3mecTuThb.

KOHCTpYKTOpbI HAWnNu BbIXo4d, UCMOSb30BaB NPUém ApobneHus.

PeweHue. ®dunsnyeckoe NpOTMBOPEYME COCTOMT B TOM, YTO BUHTOB
OOIMKHO OblTb MHOrO, 4YTOObI 0OECMNeYNTb HYXHYHK TAry, U UX LOIDKHO ObITb
Mano, 4toObl yYNOXWUTbCA B 3afdaHHble rabaputbl. bbino npegnoxeHo
KONMMYECTBO [BUraTtenien OCTaBUTb MPEXHUM, HO Ha KaXooM W3  HUX
pacnonoXnTb No ABa BUHTA, NPUYEM TaK, YTOObLI Ban OAHOro BUHTA Haxoauncs
BHYTpPM NOJIOro Bana gpyroro.

3adavya 3.719. lpn npokone kKamepbl BOAUTENHD HEOOXOAMMO CPOYHO
OCTaHOBUTbLCSA M CMEHUTb koneco. A «3anacka» He Bcerga ectb. Henb3sa nu
caenaTb TakMe LWWHbI, 4YTODObI MPW MpoOKone MOXHO ObIno goexatb Ao
Gnvxanwen mactTepckon?

PeweHue. Vmeem dusnyeckoe npoTtmeBopeyme: 4Tobbl BO3QyX He
BbIXOOMMN N3 KaMepbl, OH HEe OOMMKEH COeANHATLCS C aTMOCAEpPOo; 0gHaKo Npwu
npokone oH obasatensHo byaet coeauHATbCsA ¢ aTMocdepon. [peanaraetcs
pasnennTb Kamepy Ha U30NMpPOBaHHbIE EMKOCTU.

BepHéMca Kk 3apade 2.8 0 Heob6XOAMMOCTM YMEHbLUEHUS AOSIMHbI
NPOTSKKN. DPUandeckoe NPoOTMBOPEYME MOXHO CPOPMYNMpPOBaThb CreayrLmm
obpas3oM: ceyeHne CTPYXKKN OOIMKHO ObITb 60nblimM, 4YTOBLI NpoTskka Obina
KOPOTKOM, U MarnblM, YTOObl UCKMAOUYNTL OOpPbIB MPOTSKKA OT OENCTBUSA CUS
pesaHus.

Mpepnaraetcsa caenaTb PEeXyLLYH KPOMKY Kaxaoro 3yba npepbiBUCTON, MO
TUMY LWANLEBOW NPOTSKKN. PexyLume y4acTku No WMpuHe YyTb BonbLue
BnaauH. O6bpaboTKy OTBEPCTUS TaKoW NPOTAXKKON crieayeT BbINOMHATL 3a ABa
xoda. 3a nepsbIN X0 Npope3alnT KaHaBKK, a 3a BTOPOW — Cpe3aloT OCTaBLUYHOCS
yacTb. Obbl4Hasa NpoTsKka 6bina Obl B ABa pasa AfMHHEE npeanaraemMomn.

NnntocTtpaumen k npuémy PI1M1 moxeT 6biTb cCO3aaHne aBTonoe3nos
pasfiMyHoOM KOHCTPYKUuK. Tak, nonbckne nsobpetatenu npeasioxXnnm rpy3oByto
aBTOMAaLLVHY pa3fgennTb Ha TPy YacTu: NnepenHssi — KabvHa BOAUTENS U Havano
Ky30Ba, CpeHsas — Ky30BHasi BCTaBKa W 3aHSAS — XBOCTOBAasA YacCTb Ky30Ba U
3agHue konéca. Nog norpysky nogatoT rpy30BMK HEOOX04MMON BMECTUMOCTW.

NHTepecHoe pelueHne npeanaraeT WKonbHUK n3 bpatcka Cepren
MonoTkoB. Tenexku aBTonoesna BblMOfIHEHbI CKNaAHbIMW: 4O MOrpy3KN OHK
COBUHYTLI BNSIOTHYIO OAHA K Apyron, Hanogobue mexos rapMoLuLKkn. KoHTenHep ¢
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rpy30oM NoAaroT BHYTPb CNOXEHHbIX TENEXeK U KpensaT K NepBon N3 HUX. T4arad
TporaeTca 1 BblABUraeT Brepes NepByto TENEXKY N KOHTEWHEpP, OCTarnbHble
TESIeXKM MNoKa HenoABWXHbI. [lpyron Kpan KOHTENHepa KpenaT KO BTOPOM
Tenexke. 3aTemM nogatoT BTOPOWN KOHTEMHEP U KPEMSAT ero K TpeTben Tenexke,
Tsira4y CHoBa TpOraeTcs v pasgBuraet aBTonoess ewe donblue n T.4.
Buirpy>xatoT KoHTEenHep B 0bpaTHOM nopsiake.

[MpencrtaBnaeT NHTEpEeC 1 aspoapPOMHbIN TONNMBO3aNpaBLUK, KOTOPbIN
HanoMuHaeT TaHuToskas U3 ckasku KopHesa Yykosckoro. Y 3anpasLuyvka ase
kKabuHbl — cnepean n caagun. Noatomy eMy He HafO pa3BopayYMBaTbLCS, YTO
HeManoBaXHO AnA paboTbl B TECHOTE a3pOAPOMHbIX CTOSIHOK.

AnoHckne cygocTpouTenu npeanoxunm aenate c6opHO-pasbopHbIMU U
cyna. CyaoHoO pasfernieHo Ha Tpu oTceka: NepBbI — A115 9KMnaxa, BTOpou —
TPIOM, TPETUN — AN ABUraTtenbHOn yctaHoBkuW. NMpn npnbbiTun cygHa B NopT
CpeaHsasa YacTb CTaBUTCS NOL pasrpysky, a nepBbIn U TPETUN OTCEKM MOTYT
OTNPaBNATLCA B PENC C HOBbIM TPHOMOM.

[MpuMeHeHne CMEHHbIX BbICTPON3HALLMBAIOLWMXCA 3N1IEMEHTOB — 3ybbeB
PEXYLLUNX MHCTPYMEHTOB, SlonacTten rpebHoro BUHTa U T.M. — NO3BONAET
CYLLECTBEHHO YBENNYNTL OBLLMI CPOK CryXbbl YCTPOMNCTB, a TakKe 3aMeHy
BblLLIeLLIEero U3 CTpos a5ieMeHTa BMECTO 3aMeHbl BCero ycTponucTea B
aBapumMHoOn cutyaumu.

Eweé ogHo sinoHckoe nsobpeTteHmne — HanunbHUK, KOTOPbIN cobupaeTcs 13
HO>XOBOYHbIX NONIOTEH. Ero npenmyuectBo — 6onee octpble pexyLime 3ybbs,
yoobCcTBO OYMUCTKMU Npu 3acanmnBaHnmn, OTCYTCTBME KOHLIEHTPATOPOB
HaNPS>KEHWU U TPELLMH.

A 6enopycckne nsobpetatenun npeanoxunm sybuaroe koneco,
HabpaHHOE 13 CTarbHbIX UCKOB, YepeayLLMXCS C AUCKaMM U3 JTIErKOMNaBKOro
mMaTepuana, cnyxatiero Tsepaon cmaskon. o mepe pacxogoBaHus
CMa3blBaKLWMX ANCKOB CTasbHble NOAKMMAaOTCA B OCEBOM HanpaBreHnn.

lMpuém Pl 2 «JeneHue»; ecnn 06BHEKT He BbINOMHAET TpebyeMblx
JYHKLMI, €ro HY>KHO pasgennTb Ha YacTu, Kaxkaas U3 KOTOPbIX BbINOSTHAET
CBOI (PYHKUMIO.

3adava 3.20. ABCTPUIACKNA My3en peLunn KynuTb BO PpaHumm KapTUHY
N3BECTHOrO XyAoXHuUKa. [lognMHHOCTE €€ Obina noaTBepXaeHa rpynnown
KOMMETEHTHbIX 3KCNepTOB. B nx NpucyTCcTBMM HOTapMyC NocTaBmn Ha oGpaTHON
CTOpPOHE XOJiCTa nevyaTb, YAOCTOBEPSHOLWYH MOANMHHOCTL KapTUHbI, N OHa CO
BCEMW NPeaOoCTOPOXHOCTSAMM Obina gocTtaeneHa B Asctputo. Korga ke B my3see
NPOBENN NOBTOPHYHO 3KCMEPTU3Y, OKa3arnock, YTO KapTMHA — NOAAETKa.
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PeweHue. [lepen adepuctamum CTOSN0 U3NYeCcKoe MpoTMBOpeYmeE:
KapTWHa OOoSMKHA ObiTb NOASNMMHHOM, Tak Kak 9KCcnepToB 06MaHyTb He yaacTcs, U
OHa JoSkKHa ObITb NoA4AeSfIbHOM — B 3TOM CMbICI adpepbl. XKynvku paspewumnu
3TO NPOTMBOpPEYME OYEHb MPOCTO: Ha NOAPAMHUK HATSHYIN KONWIO KapTWUHbI, Ha
Hee — NOASIMHHUK WU BCE 3TO MOMECTUNU B pamy. OKCNepTbl OLEHUNU OOHY
KapTWUHY, a neyaTb Oblna noctasneHa Ha Apyron, nogaensHoun.

3adava 3.21. [ina paBHOMEpPHOro OCBeLleHMs BCEeN nnowiagn kapbepa
ObINO NpeanoXXeHo MCNoNb30BaTb MOABELLUEHHbIE HA al3pocTaTe WCTOYHUKM
cBeTa. [MpoxekTopbl MMEKT OonbLIOK BeC (MCTOYHUMK NMUTaHUS, OTpaxaTenb,
npoBoda), MNO3TOMY MOHagobunucb aspoctatbl 6onbworo obbéma. B
pe3ynbTate OONbLUIOM MapyCHOCTM MX TPYyAHO ObiNo yaepxaTb npu GonbLIOM
BETpE.

Kak ObITb?

PeweHue. [1poXeKTOpbl [OOMMKHbl MMETb 6Oonbluyid Maccy, 4ToObl
cogep)aTb MCTOYHMK MUTaHUs, OTpa)aTenb, npoBoda, WM AO0MKHbl ObITb
NErkuMmn, YTobbl MOXXHO BbINO NOAHATL MX aspocTaToM HebonbLOoro oobeéma. A
Tak N HeobXxoaAMMO MOAHMMATb MPOXEKTOP uenukoM? A ecnu nogHMMaTtb
TONbKO YacTb ero? Tak n noctynunu. lNpeanaraetca nogHMMATL TOMLKO namny
C oTpaxaTenem, a UCTOYHUK NNTaHMUS OCTaBUTb Ha 3emne. Ecnun n 3T1o He pewnT
npobrnemy, NOOHMMEM Ha aspocTaTax TOSIbKO OTpakaTemnu, HanpaBuB Ha HUX
Ny4n NPOXKEKTOPOB C 3EMN.

3adavya 3.22, BHyTpeHHME MNONIOCTM OTIMBOK OYMLLAKOT OT OCTaTKOB
dOpMOBOYHOM CMecu cTpyen Boabl nog gasneHuvem o 40 atmocdep. [Ons
NoBbllWEeHNs 3GMEKTUBHOCTU OYMUCTKM B BoAy pAobasnswT necok. Ho
rmapoabpasuBHas CTpysi MU3HALUMBAET COMNSIO rMAPOMOHMUTOpPA.

Kak ObITb?

PeweHue. dusmnyeckoe npoTmBopedmne: CTpys BOAbl LOIMKHA COoAepXaTb
NecoK Ans NoBblleHUs 3(PPEKTUBHOCTM OYUCTKN N HE OOSMKHA ero cogepxaTb,
4TOObl HE M3HALWMBaTb COMMO rMapomoHuTopa. M3obpeTtatenu npeanoxunu
nomewlatb OTSMBKY B BaHHYy C BOAOW W NMECKOM W nogasaTb Noa AaBfieHUWEM
CTPyl0 uucTtorm BoAbl. MOXHO Takke nogaBaTb abpasuvBHYKO Myfibny B 30HY
AencTBna BOOAHOM CTPyMU.
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C nomowbto npuéma PI1M2 MOXHO NpeanioxuTb ewé OO4HO peLleHue
3agaun 3.19 o esge c npokonoTton kamepon. B CLUA n KaHage Ha cTynuue
Kofieca aBTOMaLUMHbI 32 MOKPbLILLIKON MOHTUPYIOT OAUCK U3 NPOYHOro nonmmepa.
[NunameTp ero Ha 70-80 mMm MeHbLle AnameTpa Koreca, HO 3TOro AOCTaTOYHO
4YTObbI JOEXaTb CO ckopocTbio 40 kMAI 00 BvxXanwen MacTepcKou.

C nomowbto npuéma PI1MN2 MOXHO Nony4nTb U peleHne 3agadn 2.8 o6
YMEHbLUEHUMN ANMHbI  MPOTSKKK, anbTepHATUBHOE MOMYYEHHOMY BbiLIE.
Bocnonb3yemcs 3aBMCUMOCTbLIO CUIbl pe3aHns P OT TOMWMHBbI S N WNPUHLI b
cpesa:

P=C S b (3.1)

3HayeHUa nokasaTtenen crTeneHn npu obpaboTke cTanu onpeaeneHsbl
aKcnepuMeHTansHo: x=0,75; y=1, TO eCTb BNUsHMWE LUMPUHbLI cpe3a Ha cuny P
bornblie, YeM ToNwWmHbI. Ecnu, kK npumepy, b yBennunTtb BOBOE, BO CTOSILKO Xe
pa3 Bo3pacTeT un P. [Npu aHanorMyHoMm yBenumyeHnn S cuna BO3pacTET NULLb B
1,7 pasa. OT0 fiBNeHWEe MOJSIOXKEHO B OCHOBY Tak Ha3biBAEMOW MPOTSXKU C
NPOrpeccMBHON cxeMon pesaHus. 3yObsA TakoW MPOTSXKKM PacnosioKeHbl B
LaxmMaTHOM nopsake. Kaxabin 3y6 cpe3aeT CTPYXKKY NOMOBUHHOWN LUMPUHBI, HO
3aTo ToNwmMHa S eé MoXeT ObITb yBenuyeHa He B 2, a B 2,5 paasa.

py3nHCcKne nsobpeTtaTtenu nNpeanoXxunu noBOPOTHYH OKOHHYK pamy, B
KOTOPOM OOHa CTOPOHAa CTeKrna MOoKpbiTa TennooTpa)awwyM COCTaBOM, a
apyras — Tennonornowjamowmum. B 3aBucMmocT OT TemnepaTypbl Ha ynuvue
pamy NOBOPaYMBatoOT HY>XHOW CTOPOHOM.

lpuém PIIN3 «Onmumu3auyusi»; ecrnn 0O6BHEKT He BbINOMHAET CBOMX
YHKLNIA, MOTOMY YTO K HEMY NPEeabABNAIOTCHA NPOTUBOMONOXHbIE TpeboBaHUS,
€ro HY>XHO pasfenuTb Tak, YTobbl Kaxgas ero YacTb Haxoamnacbh B YCrOBUSIX,
Hanbonee 6naronpuATHbIX AN HEE.

Ecnn  ycnoBusmmn  paboTtbl o0bekTa K HeMy  NpeabsBnsioT
NPOTMBOMNOSOXHbIE TpeboBaHus, cnegyeT BLIMOMHUTL €ro U3 ABYX 4acTen.

MepBasi YyacTb OOMKHA COOTBETCTBOBAaTb OOHOMY TpeboBaHWM U3NYECKOro
NPOTUBOPEYUS, a BTOPasi — MPOTUBOMONOXHOMY TpeboBaHMIo.

BoT npumep npumMeHeHns Takoro npuéma.

N3BeCcTHO, 4TO nec nydwe He NUNUTb, a cpesaTb — Torda M ONUIIOK He
6ynet. PaHblue wHXeHepbl npeanaranu CTBONbI [OEPEBbLEB NepepesaTtb
packanéHHon nposonokon. Ho ypasanocb yrnybutbCs NUb Ha HECKOMbKO
caHTumeTpoB. [MpoboBanu pe3aTb MOLIHOW CTPYyEW BOAbl, HO OHa, MPOXOAs
TBEPAblE TFOpPHblE MOpPOAbl, OKasanacb 6eccunbHOM Mpu BCTpeve C MSATKUM
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aepesoM. [lblITanncb npucnocobuTb faxe KBaHTOBble reHepaTopbl. OgHako
Nroxoe Ka4eCcTBO pe3a M HU3Kasi NPON3BOANTENBHOCTb 3aCTaBUN OTKa3aTbCs U
OT HMX. Torga-To U BEPHYNUCH K MexaHn4deckomMy crnocoby. Caenanuv tak. Hoxn,
MNOYTU TakMe >Xe TOHKMe, Kak 0bbl4HOe MUMbHOE MNOSI0THO, CNOBHO OpuTBa
pesanu [fgepeso, nerko yrnybnascb B Tonwy CTBONa, a Bcneg nycTunu
MacCUBHbIE CTaslbHble KMWHbSA. YCuUnue pesaHusi No CPaBHEHUIO C TOMCTbIMU
HOXXaMW YMEHbLUMIOCH NOYTK B TpK pasa. Cpes nony4vancs YNCTbIM U POBHbIM.

BepHemcs k 3agade 2.6 0 ToueHMM HeXEcTkoro Bana. Mimeem usndeckoe
NpoTUBOPEYnNE: rMaBHbIA Yrofl B NNaHe ¢ A0/MKeH 6biTb OonbluMM, 4YTOObI
YMEHbLUNTb COCTaBSALLYO Py CUNbl pe3aHnda, U JormkeH ObITb MarnbiM, YTOObI
obecneunTb Manyo LLEPOXOBATOCTb NOBEPXHOCTHU.

PaccmoTpum 30HY pesaHus. LLlepoxoBaToCTb NOBEPXHOCTU hOpMUpyeTCs
He BCen pexyLLen KpOMKOW, a NuLlb HEBOMbLUMM €€ Y4aCTKOM, NpuneratoLwmm K
BepwnHe (MUKPOMETPLI, B XyALIEM Criydae — ecATKM MUKpomMeTpoB). Cuna xe
pe3aHus popmupyeTcs Ha BCeW akTUBHOM YacTu pexyLien Kpomku. Noatomy Ha
HebONbLLWOM y4acTke, NpunerarwwemM K BepLUMHE, Yron @ HYXXHO BbIMOSIHUTb

MarbIM, @ Ha OCTarnbHON PexyLlen KpoMKe — 6onbLunM, 6rnmskum k 90°. Moxem
BOCMNOSIb30BaTbCA W XXECTKOU (POPMYNMPOBKON (OU3NYECKOro MNpoTMBOpEYMA:
yron @ porkeH 6biTb M He AomKeH ObiTb. Takon hopmynupoBke oTBevaeT

pexylwasd KpoMKa, 3aKpyrieHHasa y BepLUNHbI. B kaxxgom e€ To4ke ecTb yron @ -

OH n3MepdaeTcsa oT KacaTenbHOM B 3TOM TOYKe, a B LLESIOM HeSb3s cka3aTb, YTO
pexyLwasa KpoMKa HakrnoHeHa noa TakumMm-To yrriom @ .

3adayva 3.23. Kopm CKOTY NpuroTaBnvBalOT U3 CMecu pasHbix TpaB. [ns
9TOr0 CKOLUEHHble TpaBbl MEPEMELUMBAOT C MOMOLLbI CchneumanbHbIX
A03UPYOLLNX YCTPOKCTB. lNpoLle 661510 Obl NOCEATb BCE UX BNepeMELLKY, Kak Ha
nyry. Ho geno B Tom, 4T0 yaobpeHusa, CTUMynumpyrLme poct OgHUX Tpas, He
OKasblBalOT BNUAHUA Ha pa3BuTue Apyrux, a To U nogasnsaoT ero. Kpome Toro,
He BCe TpaBbl COBMECTUMbI: HEKOTOPbIE U3 HUX YTHETAKOT Apyrue.

Kak ObITb?

PeweHue. Mbl nmeem npoTuBopeume: TpaBbl AOMMKHbI ObITb MOCESHbI
BnepemeLlky, YTobbl cpasy nosiyd4atb roTOBYK CMECh, U AOKHbI ObITb MOCESAHDI
pasgenbHoO, 4Tobbl obecneuynTb  OnTUManbHble  YCNOBMS UX  pocTa.
[MpegnaraeTtcs pasHble TpaBbl BbiCEBATb Y3KMMW napannesnibHbiMK Nofiocamu, a
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yboOpKy MX BECTM Monepek psaoB. TpaBbl CMELUMBAKOTCS MPsSMO B Ky30Be
MalUWHbI, UayLen 3a KOCUNKON.

3adavya 3.24. /\HCTpymMeHT Ans ynbTpa3BykoBOM 0O6paboTkM OTBEpPCTMIA
OOMKEeH OblTb  BbICOKOTENNOMNPOBOAHLIM,  YTOObl  YMEHbLUUTL  Harpes
obGpabaTtbiBaeMoW 30HbI, U MBHOCOCTOMKUM MPOTUB yaAapOB abpa3nBHbIX 3EPEH.
Ho TennonpoBodHble MaTtepuanbl OTHOCUTENBHO MSATKMe, He N3HOCOCTONKME, a
TBEpPAble, N3BHOCOCTOMKME UMEIOT, Kak MpaBuno, HA3KY TENNONPOBOAHOCTb.

PeweHue. ®usnyeckoe nNpoTMBOPEYNE  COOEPXKUTCA B CaMOW
dOpMYNMPOBKE 3adauun: mMaTepuman WHCTPyYMeHTa AOofkKeH ObiTb TBEPAbIM U
MAMKUM, WM TENonNpPoBOAHLIM W HEeTennonpoBoAHbIM. Mcnonb3yss npuém
ONTUMAarnbHOro pas3deneHnsl, [AenaemM KOHTaKTHYK MOBEPXHOCTb €ero u3
TBEPOOro, HETENMNONPOBOAHOIO MaTepuana, a BCE OCTanbHOEe — U3 MSArKOro,
TennonpoBoOAHOrO.

BepHémca Kk 3agade 2.1 0 3anavMBaHuM amnyn c nekapcTtsoM. Mmeem
npoTuBOpeYne: Temnepartypa AofMKHa OblTb BbICOKOWM, 4TOObI CTEKNOo
pacnnaBunocb, N HU3KOM, YTOObI NIEKApPCTBO He mcrnopTunocb. OnNTMManbHbIM
ABnsieTCca cnocob 3anankn, NpyM KOTOPoOM TemnepaTtypa OyaeT BbICOKON B MecTe
HarpeBa W HU3KOW TaMm, T[Oe pacrnonoXxeHo nekapctBo. [lpeanaraetcs
MOMECTUTb KacceTy C amnynaMmm B BOOY TaK, 4YTOObl Hag MNOBEPXHOCTbIO
OCTanucb TOMbKO UX HOCUKN — Tenepb K HUM MOXHO NOABOAUTb MOLLHOE nrams
N 3anamBaTb, He DOSICb NCMOPTUTL NEKAPCTBO.

3adava 3.25. B nnaBy4yen EMKOCTM HYXXHO XpPaHWUTb HECKONbKO BMAOOB
HedTenpoayKToB, BA3KOCTb OTAENbHbIX U3 KOTOPbIX CUITbHO YBEnM4YMBaeTcs
NPY CHXKEHUN TEMMNEPATYPbI, YTO HEXenaTerbHO.

Kak ObITb?

PeweHue. ®usnyeckoe npoTUBOpeUNE MOXET WMETb BUA: EMKOCTb
OO/MKHA KOHTaKTMpOBaTb C BOAOW MO YCMOBUSM 3adadnM W He [OOoIPKHa
KOHTaKTUPOBaTb, YTOObI MPW MOHWXEHUM TemrepaTypbl He yBenuyMBanachb
BA3KOCTb HedpTenpoaykToB. Paszaenve atn TpeboBaHusl, MPUXOAMM K PELLEHUIO:
CHapYyXu pacnonoXuTb OTCEKM C NPOAYKTaMu, BA3KOCTb KOTOPbIX Mano 3aBUCUT
OT CHWXEHWUs TeMnepaTtypbl, a BHYTPU — OTCEKU C NPOAYKTaMu, ANs KOTOPbIX
oxnaxaeHue HexenaTtesnbHo.
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lpuém PIII14 «[lpomusonocmaesieHue»; ecnn o0bEKT HE BbIMOMHAET
CBOW (pyHKUMKN, €ro HYXKHO pasfenuTb Tak, YTOObl Kaxaasi ero Yactb obnagana
CBOWCTBaMM, NPOTMBOMOSIOXHBIMWN CBOMCTBY O6bEeKTa B LIESIOM.

[ns paspelleHns purusnyeckoro NpoTMBopeYns ogHo M3 ero TpebosaHui
npeabsBnseTca K 06bLEKTY B LeSIOM, a NPOTMBOMOSIOKHOE — K €r0 COCTaBHbIM
YacTaMm.

3adayva 3.26. B 1896 roay poccunckmin nHxenep Bnagmummp IMpuropbesuny
LLlyxoB nNpoaeMOHCTpUpoBan Ha XyOoXeCTBEHHO-MPOMBbILLNIEHHOW BbICTaBKke B
HwxHem HoBropoge axypHyto 32-MeTpoByH HallHIO N3 BOCbMW MOCTaBIIEHHbIX
apyr Ha pgpyra runepbonoungos BpauweHus. Ewé 6onee Bbicokas 6aluHA
nopo6bHoro Tuna BeicoTon 160 M Bbina coopyxeHa no ero npoekty B 1922 roagy
B MockBe, Ha LLlabonoBske (e€ mn3obpaxeHne n cenyac ABMsieTcss amMonemown
[ocTtenepaguno). Moyemy xe LLlyxoB n3bpan B kKayecTBe OCHOBblI KOHCTPYKLWN
MMeHHo rmnepbonong?

PeweHue. W3BecTHO, 4TO runepbonouag BpalwleHnsa - 310 curypa,
obpasyemasa BpalleHnemMm rmnepbonbl BOKPYr OCU, NEPNEHOUKYNSAPHO JUHUN,
coeauHsaowen goKychl AByX e€ BeTBen. Ho He Bce, HaBepHOe, MOMHSAT, YTO TOT
Xe runepboniong MOXHO MOMYYMTb €LUE M BpalleHWEM HaKITIOHHOW NpPsSIMOW
BOKPYr ToM Xe ocwu. 1o ycnosmam npodHocTn u yctondmsoctn B.I. LyxoBy
Hy)kHa ©Oblfla KPMBOSIMHEMHAs!  KOHCTPyKuMss. HO € TOYkM  3peHus
TEXHOSOMMYHOCTN, TO €CTb BO3MOXHOCTM €€ TMPOCTOr0 W3roToBSIEHUS,
3NIEMEHTbI TAaKON KOHCTPYKUUKN OOSMKHbI OblTb NPAMbIMU. OTUM TpeboBaHUAM 1
oTBe4yaeT runepbonoua: cekumm HGawHM  M3rOoTOBMEHbl U3  HAKIOHHbIX
NPAMOSIMHENHbIX CTEPXXHEMN.

BepHemca k 3agade 2.3 0 3akpensieHuu getanu npu gpeseposaHnn. Mebl
nMeeM npoTmBopeudne: rybkm OormkHbl BbiITb TBEPALIMKU, YTOObI 0becneynTb
HaOEXHbIN 3aXXUM, U 3NaCTUYHbIMKU, YTOOLI 0becneunTbs Manoe gaBneHne ux Ha
petanb. Npegnaraetcsa rybku caenatb NONbIMKA M 3aNOfHUTL LWIApUKamMKn, a nx
pabouyyo NOBEPXHOCTb — rMbkon, Hanpumep, B BuAe TOHKOW NNEHKW. 1o mepe
3axatna getanun npu conmkeHun rybok Lapuky nepekaTbiBaloTCs BHYTPU UX
MNONOCTEN, OXBaTbiBasi MNOBEPXHOCTb AeTanu. [Npn aanbHenweM YCUreHun
3aXaTus LapuKn TepsitoT NOABMKHOCTb W, HAKOHEL, NpXM OKOH4YaTerbHOM
CcXKaTum ryobKkm XKECTKO KpenaTt getarnsb.
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3adava 3.27. lNpn cbopke m3genui Ans NPOYHOro COEOVHEHUS BUHT
BBOAAT B pe3bboBOe OTBEpCTME C 3MOKCUAHLIM Kneem. B coctaB ero Bxogat
anokcuaHasa cmorna v oteepauTens. Ho Bpemsi nonvmepusaunm 3noKCUOHOro
Krnesi COCTaBNSeT BCEro HECKONbKO MUHYT. [puxoanTcsa 4acTto roToBUTb HOBbIE
nopumMn Krnes, a Heucrnonb3oBaHHbLIA OCTATOK CTaporo BbiOpacbiBaTb. JTO,
KOHEYHO, HepaLuVoHarbHO.

Kak ObITb?

PeweHue. ®usnyeckoe NnpoTuBopevne MMeeT BUA: OTBEPANTENDb OOSTKEH
HaxoAUTbCA B KOHTAKTe CO CMOJSION, YTOObl cMecb obnagana CriocoOOHOCTbIO
ckneuBaTb, U HE AOIMKEH HAaXOAUTbLCHA B KOHTaKTe, YTOObI OHa MOrfia XpaHUTLCS.
Hanuuo pasgeneHne BO BpEMEHW: B KOHTAKTE CO CMOJSION OTBEpAUTESNb AOIDKEH
HaxXOAUTLCSA TONbKO B MOMEHT CKNeMBaHWA, a B OCTarlbHOe BPeMsi OH OOIKeH
ObiTb OTOENéH OT Heé. Ho 9T1o0 ewé He peweHue 3agayn. [lpymeHsiem
pasgeneHne B MNPOCTPaHCTBE: CMONY W OTBEpAUTENb MOMELlaeM B
MUKPOKancynbl pa3sMepoM B HECKOSIbKO MUKpOMeTpoB. Mukpokancynbl
CMELLUMBAEM B HY>XHOMW MPOMOpUMN U MESKMMW MOPLMSMN HacbiNaem B MecTa
cknemBanus. MNpu HaxxaTMM BUHTA Kancynbl pasgaBnuBaloTCs, U OTBeEpaUTENb
BXOAWUT B KOHTAKT CO CMOJION.

BbiBOAbI

1.00HMM M3 MeTOOO0B peLleHUs TeXHUYECKUX 3adady sBnseTca meTon
pasgeneHus npotmsopedunn (PI1): pasgeneHne npoTMBoOpeYmnBbIX TpeboBaHWUR
dom3n4eckoro npoTMBOPEYMS BO BPEMEHU UMK B MPOCTPaHCTBE.

MeTop BKMtOYaET ABa npasuna:

1) PasgeneHue npoTtusopeund Bo spemeHn (Pl1B);

2) PasgeneHune npoTtusopeumnsa B npoctpaHctee (PrMT).

2. lNpasuno PrIIB: BbinonHswTca oba npoTuBopeymBbie TpeboBaHUS
doM3n4ecKoro nNpoTMBOPEYMS, HO B pa3Hble MOMEHTLI BPEMEHW.

Mpasuno Pl1B BkrnovaeT Nnpuémsi:

PrNB1 «Ontummnsaumsa» — pasgeneHve Oenctems Tak, YTobbl B KaXabln
MOMEHT 06BEKT HaxXoAUNCSH B ONTUMArbHbIX YCNOBUAX;

PMNB2 «PactaxeHne — cxatme» — BbINONIHEHNE OENCTBUS BbicTpee unu
MeasieHHee;
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PrNB3 «llpeosaputenbHoe OencTBue» — BbINOSIHEHWE [OEeUCTBUS [0
Havana paboThbl;

PB4 «OnepexeHne — 3anasgblBaHWE» — BbIMNOMIHEHME OEWCTBUSA YYTb
paHbLLUE;

Pr1BS «llepectaHoBka» — usaMeHeHMe nocnegoBaTeribHOCTU AENCTBUN;

PMNB6 «[lpepbiBUCTOCTb» — 3aMeHa HenpepbiBHOrO  AEeNCTBUSA
NpPepbIBUCTbIM.

3. Mpasuno PII: BeinonHaoTcs o6a npotnBopeynsble TpebosaHusa Prl,
HO NPUMEHUTESbHO K pa3HbiM YacTsiM ob0bekTa.

MNpasuno PI1l1 BkntovaeT npuemsil:

PMM1 «OpobneHne» — pasgeneHne obbekTa Ha 4YacTu C OAMHAKOBbIMU
PYHKUMAMY;

PMMN2 «[eneHue» — pasgeneHne obbekTa Ha 4YacTu C pasHbIMU
PYHKUMAMY;

PMM3 «Ontummnsaums» — pasgeneHme obbekta Ha 4vacTu Tak, YToObI
KaXkgasa YacTb Haxogunach B ONTUMAarbHbIX YCNOBUSIX;

Prr4 «lMpoTtuBonoctaBneHne» — pasgeneHne obbekta Ha 4acTu Cco
CBOWCTBaMM, NPOTMBOMOSIOXHBIMWN CBOMCTBaM 0ObEKTa B LIENOM.
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