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BBEJAEHUE

Petenne — 310 BIOOP, KOTOPBIN JTOJKEH MOCTOSIHHO OCYIIECTBIISITH JTI000H
COI[MAJIbHO W YKOHOMHYECKH AaKTUBHBIM, Pa3yMHBIA YEIOBEK — PYKOBOJUTEID,
CHEIUAINCT, UHXKEHEP, Bpay, YUCHbIH, COOCTBEHHUK, MPEATPUHUMATENb, — YTOOBI
BBINIOJIHUTHh PabOThl Pa3IMYHOM MPHUPOJBI, KOTOpbIE OOYCIOBIEHBI €r0 BHUIOM
nesitenbHOCTH. Llenb pemennst — obecrieueHne ABUKEHUS K MOCTABIEHHBIM 1LIEJISIM
yepe3 popMyIrpoBaHuE U BBHIIOJHEHUE 3a7a4.

Haubonee »¢pdekTuBHBIM pelIeHHeM B YCIOBUSX MHOTO(AKTOPHOCTH U
HEONPEEIEHHOCTH MOKHO MPU3HATH BBIOOP, KOTOPBII MOKET OBITh PEAIN30BaH B
MaTepUaIbHOM MHUPE, IKOHOMUYECKH OOOCHOBAH, a TAKKE BHECET CaMbIi OOJIBIIION
BKJIaJ] B IOCTI)KEHUE KOHEUHOM 11T, BeJIeT K 00IIeMy porpeccy.

[Ipu pa3paboTke W TOPUHATUU pelleHWid B J000M mpodeccun U
JESTEIIbBHOCTH HEO0OXOJUMO HCIOJIb30BaTh JIyYIIUE IPAKTUKH, OMHPATHCS Ha
Hay4YHbIE 3HaHUsI, COBPEMEHHBIE U IPOBEPEHHBIE METObI U TEXHOJIOTUU.

HckyccTBO M KynbTypa IPUHUMATh PELIEHUs] — 3TO ydeOHas NHUCUUIUIMHA,
OOBENUHAIOIIAs BaXKHbIE PE3yJbTaThl HCCIECIOBAaHUM YYEHBIX pa3IMUHBIX
HarpaBieHuil. OHa COAEPIKUT JIEMEHTH HAYYHOW METOJIOJIOTHH, a TAKXKE METO/BI
TEXHUUYECKUX, €CTECTBEHHBIX, OOIIECTBEHHBIX U TYMAHUTAPHBIX HAYK.

Pemenue sBisercs pe3ynbTaTOM 3KCIEPTHOM M HAyYHOW JIEATEIBHOCTH.
[IpuHsAiTHE pEIIeHHd JIEKUT B OCHOBE MCIOJB30BaHUS JIOOBIX METO/IOB
YIPaBJICHHUS.

[IpakTHyeCckO€ NMPUMEHEHUE 3HAHUM BCEX HAYYHBIX HAIPABICHHUU JTOJHKHO
onupatbcs Ha A(PPEKTUBHBIE MEKAUCIUIUIMHAPHBIE METOJIbI M METOO0JIOTHIO.
Teopus pemenuss uzobperarenbckux 3agad (TPU3), co3zgannas B CCCP
I'. C. AnpTiynnepom u ero kosuieramu B 1946 rony, v BriepBbie ONMyOJIMKOBaHHAs
B 1956 romy — 3TO HaydyHass U NPAKTUYECKH OPUEHTHUPOBAHHAS TEXHOJOTHUS
TBOPYECTBA.

[TosiBnenne TPU3 Obuto BBI3BAHO MOTPEOHOCTHIO YCKOPUTH TBOPYECKUU U
U300peTaTeNIbCKUil MPOLECC, 3aMEHUB W JIOMOJHHUB 3JEMEHTBl CIy4alHOCTH
CO3MJIaHUsl — BHE3AaIHOE U HEMNpeJCKa3yeMoe oO3apeHue, cienoi mnepedop u
0TOpachblBaHUE BAPUAHTOB, 3aBUCHMOCTb OT HACTPOEHUS M T. M., — MOIIHBIM
MPUKIIAIHBIM HHCTpyMeHTapueM. Kpome Toro, uensto TPU3 sBnsiercs ynydiieHue
KAauecTBa M yBEJIMYEHHE YPOBHS M300pPETEHUH 3a CUET CHATHS NCUXOJOTHYECKOU
WHEPIIMHU U YCUJIEHUSI TBOPUYECKOIO BOOOPAKEHUS.

TPU3 OCYLIECTBIISIET BBIUJICHEHUE 151 [IPUMEHEHNE IIpaBHUJI,
3aKOHOMEPHOCTEH U XapaKTepa pa3BUTHsI TEXHUYECKUX U Ou3Hec cucteM. Teopus
crocoOHa pa3BUThb M OPraHUW30BATh TBOPYECKHUH MOTEHLHAT YEJIOBEKa TaKUM
oOpazoMm, 4yToOBbl OH paboTajq Ha caMOpa3BUTHE M TOWCK pelIeHus 3aaad B
pa3IMYHBIX 00JACTAX €T0 KU3HU.

TPU3 B HacTosee BpeMsi CHOBa HaOUpaeT MOMyJISIPHOCTh. ITO — MOITHBIN
WHCTPYMEHT CO3/IaHHsI HOBILECTB, OCHOBAaHHBI Ha JUIMTEJIbHBIX HMCCIIEIOBAHUAX
3aKOHOMEPHOCTEM MBIIUIEHUS W AJITOPUTMHU3ALMU TPU CO3JAHUM HOBBIX
OpOAYKTOB. PacimmpeHue HCIONb30BaHUS MMOAOOHBIX HAay4HBIX TEXHOJIOTHHA
TBOPUYECTBA 3HAYUTEIILHO YCKOPSET BCE BUABI ITporpecca.



IMPAKTUYECKOE 3AHATHE Nel
TpanuunroHHas TEXHOJIOTHS PELICHUS 3a1a4

Ilenb: ocBoeHHME BONPOCOB TEMBI M (POPMUPOBAHME KOMIIETEHIUN IpU
IIOMOIIY ITPAKTUYECKUX 3aJaHUN.

[Inanupyemsble pe3ynbTaThl O0yUEHUS:

- Ha OCHOBE 3HAHUM [JOJDKEH IIOMHHUTh W HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICHCTBHE U PEaIn30BBIBATH CBOIO POJIb B KOMaHJE B cdepe UCKycCTBa U
KyJnbTyphl npunatus pemienuit (TPU3 u qpyrux metonos);

- Ha OCHOBE YMEHHH JOJDKEH COXPaHSITh CIIOCOOHOCTh MPHUMEHSTH
colLlMaJbHOE B3aMMOJCHCTBHE M PEajIn30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTypbl NpuHsTHs pemienui (TPU3 u npyrux MeToaoB);

- Ha OCHOBE HAaBBIKOB JIOJDKCH IOIIEPKUBATh TI'OTOBHOCTH IIPUMEHSTH
CoLlMaJbHOE B3aUMOJECHCTBHE M PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u qpyrux metosoB).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETCHITUH:

- [IK-3 (CnocobeHn opraHu3oBaTh MPOBEICHUE HAYYHO-UCCIICIOBATEILCKUX
Y OTBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAEIBHBIM pa3jieliaM TEMBI).

3aHATHE MPOBOAUTCA B UHTEPAKTUBHOU (pOpMe: pelieHre pa3HOYpPOBHEBBIX
U TIpoOJIEMHBIX 3a/1a4.

Teopernueckas 4acThb

[ToTpebHOCTH B M300peTaTeNbCTBE ObLIA Y UEIOBEYECTBA BCET/IA.

Hctoku nzobperarenbecTBa yXoasaT CBOUMH KOPHSIMH B TITYOOKYIO IpeBHOCTb. [l 100BIYM
MMM MW 3alliThl HAlKW JAJICKHUE TMPCAKU IIEPBOHAYATILHO II0JIB30BAJIUCH O6T)GKTaMI/I,
«W3TOTOBIIEHHBIMW» TPUPOJION: KaMHHU, Majuku U T. A. [losTomy mepBbie «u300peTeHus» ObLTH
OpPUEHTHPOBaHbl HAa NMPUMEHEHUE M3BECTHBIX B IPUPOJAE «YCTPOMCTB», BEIIECTB U CIIOCOOOB.
[Tporiecc m3o0peTaTensCTBA B T€ JaleKHe BpEeMEHa 3aK/Ioyalics B HAONMIOJCHUM W yjade
(cmyuaitHocTr) Hamiero mpenka. KTo-ro oOpatusi BHUMaHHE, YTO OCTPHIM KaMHEM WIJIH POroM
MOKHO 00pabaThIBaTh 3eMJII0 WM LIKYPY KUBOTHBIX, MOYKHO MCIOJIB30BATh OTOHb MOCIE JIECHBIX
TI0KAPOB | T. 1.

Tak, cynoxoIcTBO, CKOpee BCEro, Ha4yaloCh C MOMEHTA, KOTJa 4YeJIOBEeK 3aMEeTHJI, YTO
OpeBHO, HaxoJsIIeecss B BOJE, MOXKET MOJACPKUBATh €r0 Ha IUIaBy. A CyIOCTpOeHHe Oeper
HAYaJao ¢ M300peTeHus mepBoro iota. Eile B ApEBHOCTH YENOBEK HMCIONIb30Ball BOAHBIE MYTH
pPeK W MOpPCKOE MPOCTPAHCTBO Juisd TepenBmkeHus. OcoOEHHO WHTEHCHBHO MOPCKOE JEeJ0
pa3BUBAJIOCH B paboBIIaIeTb4eCKOM OOIIECTBE.

N300peTenue Kojeca B KOpHE M3MEHUIIO CITOCOOBI MEPEIBUIKECHUS TI0 CYIIIE.

N300perenuss XapakTepHbl JUIS MHOTHX oOOnacTell NeATeNbHOCTH: CTPOUTEILCTBO,
aApXUTEKTypa, JUTEepaTypa, UCKYCCTBO, CEIBCKOE XO3SMCTBO, CIIOPT U T. 1. B KaXJI0M U3 3THX
BUJIOB HWMEIOTCS CBOM HOBOBBEICHHS. Tak HCTOpUsS HOBOBBEIEHUN B H300pa3uTEIHHOM
HCKYCCTBE CBsA3aHa C I/I306peTeHI/ICM MEPCICKTUBLI, HOBBIX BUIOB KPaCOK, HOBBIX HaHpaBJ’IeHI/Iﬁ n
T. 1.

besyciioBHO, 0cO0YI0 pOJIh U300PETATENHCTBO UTPAET B MHIKEHEPHOU NESITETHHOCTH.

Nnxenep mpoucxoauT OT (PpaHIly3CKOT0 «ingenieur» U JJATUHCKOTO CIIoBa «ingeniumy -
N300peTaTeNIbHOCTD, a TAKXKE BPOXKIEHHAs CTIOCOOHOCTD, TapPOBaHUE, YM.

N3o0peraTenbekie COCOOHOCTH HEOOXOIUMBI MHXKEHEPY HE TOJIBKO TpH pa3paboTkKe



MPUHIIMITAATHFHO HOBBIX PEIICHH, KOTOPBIE, KaK MPaBUiIo0, OpOPMIIIIOTCS B BHJIE TATCHTOB, HO U
Ha JdTarax MPOCKTHUPOBAHUS, CO3JIAHHSI ONBITHBIX 00PA3IOB, Pa3paOdO0TKU CEPUHHBIX U MACCOBBIX
W3JIeNHIA, SKCIUTyaTallud W YTHIW3AalUd OOOpPYNOBAaHUS BO3HHKAIOT 3a/Ja4yd, KOTOPBIC s
penieHus: TpeOyoT H300peTaTeNIbCTRA.

B cBsI3U ¢ 3TUM aKTyanbHBIM CTAHOBHUTCS 3HAHHWE METOJOB M300pETaTeNhCTBA U YMEHUE
UCTIOJIB30BaTh MX B Pa3IMYHBIX CUTYAIIHSIX.

BOHpOCBI N 3aJaHUsA

3amanue 1.

OnummTe, Kakoe MECTO 3aHMMaeT HM300peTaTeIbCTBO B HHIKEHEPHOM,
yIPABJICHUECKOW, HAYYHOMU, IPOU3BOICTBEHHON, yUeOHOM NeSITeIbHOCTH.

3aganue 2.

Oxapaktepuzyiite MeToJ «mIpod u OmubOK», €ero JOCTOMHCTBA U
HEJIOCTaTKH.

3ananue 3.

ChopmynupyiiTe, 4TO Takoe ICHXOJOrhuYeckass uHepius. Pacckaxure o
MPUPOJIE MICUXOJIOTUYECKON nHepuu. Kakue BUAbI ICUXOJ0TUYECKON HHEPIIUHU BbI
MOYETE ITPUBECTU?

3amanue 4.

[IpuBenuTe mnpuMepsl HA pa3HbIE BUJIBl TMCUXOJOTMYECKONH HWHEPIUU.
[TokaxxuTe BO3MOKHOCTH MPEOAOJICHHS] KaXXJIOTO U3 BHJIOB IICUXOJIOTUYECKON
WHEPLHH.

Bomnpock! k MpakTUYECKOMY 3aHSATHIO

1. Meton «1po6 1 omodoK»
2. Ilcuxonornueckast HHEPLUS
3. OTCyTCTBUE CUCTEMHOTO MBIIILJICHUS

Jlureparypa: [1-4]

IMMPAKTUYECKOE 3AHATHUE Ne2
00630p Teopun penieHus n3ooperareabckux 3anad (TPM3)

[lenb: ocBoeHHE BOMPOCOB TeMbl M (POPMHUpPOBAHME KOMIICTCHIIMN MpHU
MTOMOIIY PAKTUYECKUX 3aJaHUM.

[Inanupyemblie pe3yiabTaThl OOyUEHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH IOMHUTh W HCHOJIb30BaTh COIMAIBHOE
B3aMMOJICHCTBUE U PEATM30BBIBATH CBOIO POJb B KOMaHJE B cepe MCKYCCTBA U
KyJbTypbl ipuHsTUs pemenuit (TPU3 u qpyrux merogos);

- Ha OCHOBE YyMEHHUH JOJKEH COXPaHSITh CIOCOOHOCTh TPUMEHSTh
COIMAJIbHOE B3aMMOJICHCTBHE U PEAM30BBIBATH CBOIO POJb B KOMaHIE B cdepe
MCKYCCTBa U KyJbTyphl npuHsaTus peumenuid (TPU3 u npyrux MetonoB);



- Ha OCHOBE HABBIKOB JIOJDKEH IMOJJECPKUBATH TOTOBHOCTh HPUMEHSTH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u qpyrux metoaos).

B pesynbTaTe ocBoeHUs TeMbl (GOPMUPYIOTCS KOMIIETEHITUU:

- [1IK-3 (CniocobeH opraHn3oBaTh MPOBEACHUE HAYYHO-HUCCIICAOBATEIIbCKUX
Y OIIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIBHBIM pa3/ieiiaM TeMbI).

3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOU (opMe: pelieHre pasHOYPOBHEBBIX
U IpOOJIEMHBIX 3a/a4.

Teopernueckas 4acThb

Teopust pemenust n3odperarensckux 3anad (TPU3) - mayka, mo3Bossmomas He TOJIBKO
BBISBJIAITH U pellIaTh TBOPUYECKHUE 3a7a4M B Jr000H 001acTH 3HAHU, HO M pa3BUBATh TBOPUYECKOE
(1300peTarenbCcKoe) MBIIIJICHHE, Pa3BUBATh KayecTBA TBOPUECKOH TnuHOCTH. Hepenko B ocHOBE
pelIeHus 3aauM JIEKUT Ha MEPBbIM B3N] «aukas» unes. TPU3 naer BO3MOXHOCTD 4EIOBEKY
HE TOJIKO OBITh TOTOBBIM K TAaKUM HJIESIM, HO U TIOJIy4aTh HX.

TPU3 pazpadoran ydyensiit u3 Poccun I'enpux CaynoBuu Anprirymiep (1926-1998 rr.),
M3BECTHBIH TaKkke Kak nucarenb-panract I'eHpux AnbTOB.

OH nepBbIil 0CO3HAT HEOOXOIUMOCTb CO3AHUS TEXHOJIOIMH, MO3BOJISIIOIIECH OTKa3aThCs
OT MeTo/1a Ipo0 U OMKOOK U HAIIPaBJIEHHO UCKaTh PELICHHUE.

I C. Anprmrymiep HOpoaHaNM3UpOBAN JECATKUA THICAY IATEHTOB M BBIACHUI, 4YTO
TEXHHMKA Pa3BUBAETCS 3aKOHOMEPHO. DTH 3aKOHOMEPHOCTH MOKHO MTO3HATh U UCIOJIb30BaTh AJIs
pasBUTHs CHCTEM M INpU pelleHuH u3oOperaTenbckux 3amad. Ansrmrymiepom [. C. Oblna
pazpaboTaHa cHCTEMa 3aKOHOB pa3BUTHS TeXHUKM. OH TakKe BBIACHWI, YTO MJIf
pelIeHHUsT CIIOKHBIX H300peTaTesibCKUX  3a7ady  HEeoOXOAMMO BBIABUTH U pa3pelIdTh
npotuBopeuns. MM Obun  chopmynupoBansl moctynatel TPU3, KkoTopple mNOKa3bIBAIOT
NPUHIUIHAIBHOE OTINYHE N300pEeTaTeNECKOr0 OT PYTUHHOTO MBIIIUIEHUS.

Bomnpocs! u 3a1anus

3aganue 1

[TpuBeauTe MpUMEpsl U300PETECHU PA3IMUYHOTO YPOBHS JJIS BBITIOJHCHHS
KOHKPETHBIX 3a1a4. ONUIINUTE MMOCTEIICHHYIO TpaHChOPMAIIUIO 3a7a4d OT YPOBHS K
YPOBHIO.

Bomnpocsr

1. Kto aBrop TPN3?

2. [lepeunciure nocrynarsl TPU3.

3. Omumure ypoBHU u300peTeHHil. OnuiuuTe 3Tanbl TBOPYECKOTO
npoiecca. ONUIINTE XapaKTePHbIE YEPTHI JJIs1 KAXKI0I0 U3 YPOBHEN M300pETEHMUSI.
[IpuBeauTe NpuMephl Ha KaXKIbli U3 YPOBHEW U300pETEHMUS.

4., VYxaxure HaubOoiee XapaKTEepHbIE 4YEPThl KaXJ0ro U3 YpPOBHEU
n3zobperenuil. [IpuBenure mpuMepsbl Ha KaxIablid U3 YPOBHEH N300peTEHUS.

5. Kakue ocHoBuble ¢pynkiun TPU3?

6. [lepeunciure ocHoBHBIC yacTu TPI3.

7. Kakue coctaBHbIC YaCTH BXOIAT B uH(popMarmonHbiii poua TPU3?

8. Jlnms wero nmpenHa3HaueHa Kaxkaas u3 yacre TPI3?



9. Onnmure ctpyktypy TPU3 nnst dyHkium pernenne 3anad.
10. OnummuTe kayecTBa H300pPETATENHCKOTO MBIIIJICHHUS.

BOHpOCBI K ITPAKTHYCCKOMY 3aHATHUIO

1. Cymnocts TPU3

2. YpoBHU H300peTCHUI

3. ®@yukuuu TPU3

4. Ctpykrypa TPU3

5. Ucnons3zoBanne nucrpymentos TPU3
6. 300peTaTenbcKkoe MBITTUICHHE

Jlureparypa: [1-4]
MNPAKTHYECKOE 3AHSITHE Ne3
CHUCTEeMHBIH MOIX0A

Ilenb: ocBoeHHE BONPOCOB TeMbI U (POPMHUPOBAHUE KOMIETCHLMW IpHU
IIOMOIIY [TPAKTUYECKUX 3a/IaHUN.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE€ 3HAHUM [JOJUKEH IIOMHHATH M HCHOJIB30BAaTh COLMAJIBHOE
B3aMMOJICUCTBUE U PEAIM30BBIBATH CBOIO POJb B KOMAaHJIE B cpepe UCKYCCTBA U
KynbTyphl nipunatus pemenuit (TPU3 u gpyrux Mmeronos);

- Ha OCHOBE YMEHUH JOJDKEH COXPaHATh CHOCOOHOCTh MPHUMEHSTh
COLIMAJIbHOE B3aMMOJICHCTBHE U PEANM30BBIBATH CBOIO POJb B KOMaHJIE B cepe
UCKYCCTBA U KyJbTyphl npunsitus pemenuit (TPU3 u npyrux meToa0B);

- Ha OCHOBE HaBBIKOB JOJDKEH MOIJIEPKUBATH T'OTOBHOCTH IIPUMEHATH
CoLlMajJbHOE B3aUMOJEHMCTBHE M PEaIn30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl punsitus pemenuit (TPU3 u npyrux meTonoB).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETECHITUH:

- [IK-3 (CnocobeH opraHu30BaTh MPOBEICHUE HAYYHO-UCCIICIOBATEIBCKUX
¥ OTBITHO-KOHCTPYKTOPCKHX Pa3pab0TOK IO OTAEIBHBIM pa3jieliaM TEMBI).

3aHsATHE TMPOBOAUTCS B MHTEPAKTUBHOU (POpMeE: pelieHre pa3HOYPOBHEBBIX
Y IpOOJIEMHBIX 3a]1a4.

Teopernueckas 4acThb

CucTeMHOE MBIIIUIEHUE - 3TO MBINIJICHHUE, KOTOPOC HCIIOJIB3YET CUCTEMHBIN moaxon "
SBIISIETCS. OTHUM M3 DJIEMEHTOB H300PETATETHCKOTO MBIIIIJICHUS.

CHCTEeMHBIH TIOJIXO — PACCMOTPEHUE 00BEKTa KaK IEJIOCTHOTO MHOXKECTBA JICMEHTOB B
COBOKYITHOCTH OTHOIIEHUH U CBs3€H MEXIy HHMH, TO €CTh pPacCMOTpeHHE OOBEKTa Kak
CHUCTCMEI.

OCHOBHBIM 00BEKTOM PACCMOTPEHHUS B CHCTEMHOM IO/IX0/IE SIBISIETCS CUCTEMA.

Cucrema (OT IJIaTHHCKOTO «systema», OT TpPEUeCKOro «ovLoTNUo [systima] —
«COCTaBJICHHBII», IIEJI0€, COCTABICHHOE M3 YacTei, COCAMHEHHE) - 3TO MHOXKECTBO JJIEMEHTOB,



B3aMMOCBSI3aHHBIX M B3aMMOJICHCTBYIOUIMX MEXAY c000#, KOTOpbIe 00pa3yloT €IWHOE IEINOoe,
oOnajaromiee CBONCTBAMM, HE MPHUCYIUMMH COCTABISAIOLIMM €ro 3JIEMEHTaM, B3ATbIM B
OTJIEIIbHOCTH.

Takoe cBOMCTBO Ha3bIBalOT CUCTEMHBIN 3(P(PEKT MM IMEPAIKEHTHOCTb.

OMepKEHTHOCTD (OT aHri. «Emergenty — BOZHUKAIOIINMA, HEOKUAAHHO MOSBIISIOIIHIICS)
B TEOPUHM CHUCTEM - HaJIM4YUe Yy KaKOW-1MOO cHCTEeMbl OCOOBIX CBOWCTB, HE HIPUCYLIUX €€
nojacucreMaM M OJOKaM, a TakkKe CyMME DIIEMEHTOB, HE CBS3aHHBIX OCOOBIMHU
CHCTEMOOOpa3yOIUMH  CBA3SIMH; HECBOJUMOCTb CBOMCTB CHCTEMBI K CyMME CBOICTB ee
KOMITOHEHTOB; CHHOHUM — «CUCTEMHBIH 3P PerT.

YacTo Takoe CBOMCTBO TaK € Ha3bIBalOT CHHepreruueckui 3¢dekr (oT rped. Bmecre
JecTByomuii) — Bo3pactaHue 3()(PEKTHUBHOCTH NEATETBLHOCTH B pPE3yJbTaTe HHTETPALHH,
CJIMSHUS OT/AEIbHBIX YaCTeH B €IMHYIO CUCTEMY 3a CUET TaK Ha3bIBAEMOI'O CUCTEMHOTI0 3 deKTa.

Cuneprus (rped. COTpYAHUYECTBO, COJICHCTBHE, TOMOIIb, COyYacTHUE, COOOIIHNYECTBO) —
cyMMUpyroIui 3QPeKT B3auMOAECHCTBUS IBYX WK Oosee (akTOPOB, XapaKTEPU3YIOILUICS TEM,
4TO UX JIEHCTBHE CYIIECTBEHHO MPEBOCXOIUT 3()(PEKT Kakqoro OTHEIEHHOTO0 KOMIIOHEHTa B
BUJIC UX IIPOCTOM CYMMBI.

BOHpOCBI " 3aJaHUsA

3anmanne 1

[IpuBenuTe IpUMEpPHI CHUHEpIui, YMHOXAOIINX pe3yJIbTaTHhl,
MPUMEHUTENBHO K BallIEMY OIBITY.

3amanne 2

1. IlpuBeauTe MpuMeEpPbl TEXHUYECKUX CUCTEM.

2. IIpuBenuTe MpuMeEpbI HE CUCTEMHOTO MOIX0A.
3. Mcnosb3yiiTe CUCTEMHBIN ONEepaTop JIs:

- JIAMIIBIL;

- KOMIIBIOTEPA;

- M0OOM CUCTEMBI H/WJIN TIpoliecca.

4. ITokaxxute y4eT BIUSHHM B:

- IIPUPOJE.

- TEXHUKE.

- B CEMbeE, OOIIIECTBE H T. JI.

Bomnpocsr.

1. JTaitTe onpeneneHnue CUCTEMHOTO MBIIIJIEHUSI U CUCTEMHOTO TTOAXO/1A.

2. JlaliTe onpeneieHue CUCTEMBI.

3. Onumure wuepapxur cucteM. Ha3oBute uepapXxuyecKue YpOBHHU
CUCTEMBL.

4. ITpuBeauTe MOHATHS, COMMYTCTBYIONIEE MOHATHIO CUCTEMA.

5. OnumwuTe BUbl U3BMEHEHUH.

Bomnpock! k MpakTUYECKOMY 3aHSATUIO
1. OcHOBHBIE OMpe/IeCHUS CUCTEMHOTO MOX0/1a

2. CUCTEMHOCTb
3. CucteMHBIN oniepaTop



4. Ydet BIUSIHUA
Jlutepatypa: [1-4]
MPAKTUYECKOE 3AHATHUE Ne4
WNneanbHOCTH

Llenb: ocBoeHHME BOMPOCOB TeMbl U (POPMHUPOBAHUE KOMIETCHIIMHA TpHU
MTOMOIIX NPAKTHYECKUX 3a]IaHUMU.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICUCTBUE U PEAIM30BBIBATH CBOIO POJb B KOMAaHJIE B cpepe UCKYCCTBA U
KylbTyphl nipunatus peumeHudt (TPU3 u qpyrux meto0B);

- Ha OCHOBE YyMEHHUH JOJKEH COXPaHSATh CIHOCOOHOCTh MPUMEHSTh
COIIMAJIbHOE B3aMMOJICHCTBUE U PEAM30BBIBaTh CBOIO POJb B KOMaHE B cdepe
UCKYCCTBA U KyJbTyphl npunsTus pemenuit (TPU3 u npyrux meTo0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH IIOJJICP)KUBATh T'OTOBHOCTH ITPUMEHATH
COIIMAJIbHOE B3aMMOJICHCTBUE U PEATM30BBIBATh CBOIO POJb B KOMaHE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux metooB).

B pe3ynbTaTe ocBoeHHs TEMbI (DOPMHUPYIOTCS KOMIETEHIUU:

- TIK-3 (CrocobOeH opraHu30BaTh MPOBEACHHE HAYYHO-UCCIICIOBATEIBCKAX
Y OIIBITHO-KOHCTPYKTOPCKUX Pa3padOTOK 1O OTACTBHBIM pa3/IeliaM TeMBI).

3aHsATHE MPOBOJUTCS B MHTEPAKTUBHOU (POopMe: pelIeHUE Pa3HOYPOBHEBBIX
Y IpOOJIEMHBIX 3a/a4.

TeopeTnueckas yacThb

OOwiee HampaBiieHUE Pa3BUTHS CUCTEM OIPEIENAeTCS] 3aKOHOM YBEIMUYEHUS CTENeHU
UJEATbHOCTU. JTO CaMblil I1aBHBIN 3aKOH 3BOJIIOLUN CHCTEM.

I'. Anprurymnep chopMyaupoBall 3TO 3aKOH CleAyloImuM obOpa3oM: «Pa3BuTHe Bcex
CUCTEM UJIET B HANIPABJICHUH YBEJIIMYEHUS CTEIIEHU UIE€aTbHOCTIY.

VY CII0BHO MOXHO BBIIETIUTH YETHIPE CTENIEHU UACATNU3ALUN CUCTEMBI:

1. TIoABIATBCS B HYKHBIA MOMEHT B HY?)KHOM MECTE.

2. CaMOUCIIOJIHEHUE.

3. UneanpHas cucremMa — QyHKIHSL.

4. OyHKIMSA CTAHOBUTCS HE HY>KHOM.

WneanbHas cucreMa JOJKHA MOSIBISITHCS B HY)KHBIH MOMEHT B HEOOXOJMMOM MeECTe U
HecTH nonHyto (100 %) pacueTHyio Harpy3Ky.

B ocranbHoe (He pabouee) Bpemsi 3TOil cucTeMbl OBITH HE JOKHO (OHA JOJKHA
MCUE3HYTh) WU BBIIOJIHATD JPYTYIO MOJIE3HYI0 paboTy (QyHKIHIO).

HyxHoe neiicTBuE HOKHO MOSBIATHCSA B HY)KHBIII MOMEHT B HEOOXOAMMOM MECTE WIIU
Ipy HEOOXOIMMOM YCIIOBHUHU.

[IpenmMer nomKeH MOSBUTHCS TOJIBKO B HYXKHBI MOMEHT B HEOOXOJIMMOM MECTE UJIU MPH
HE00XO0/IMMOM YCJIOBHUH.

WneanvHas uHpopmanust — HeT MHGOpPMAIUU, a BBIIOJIHSAETCS TOJBKO €€ (PYHKUMS —
neiicTBue, Mpolecc, KOTOpble JODKHBI MMPOUCXOIUTh C UCIOJIb30BAHUEM JTAHHOM MH(OpMaIiy.
Hanpumep, npuHsTO peuieHue, st KOTOporo codupanack AaHHas HHGoOpMaIus.



[IpenenpHas creneHb UacaIU3aluy — OTKa3 OT PYHKIUN
Bomnpocs! u 3a1anus

3ananue 1
3anaya 1. 3oomapk
Ycnosue 3agauu.

3oomapky B CTOKrospMe HE XBaTajio OIODKETHBIX JCHET | JCHET,
BBIPYUYEHHBIX 32 OUJIETHI.

Kak nosny4uTh 10MOJIHUTENbHBIE I€HBIU?

Pa36op 3agaun

Nneanbupiii koHeuHbld pe3ynbTat (MKP). Jlenbru camu mosiBisitoTCs.

Crnioco06s! pemienus. Vcnonb3oBanue pecypcos.

Pecypchl. OcHOBHOM pecypc 300MapKa — €ro 00uTaTeu.

Pemenne

CTOKronbMCKHUiA 30011apK 3aHUMACTCSA JIOBOJIBHO. HEOOBIUHOMU
NEeATEIbHOCTBIO — MPOJAET KapTUHBL. J[eJ0 B TOM, YTO HAIMCAHbl OHU IIMMIIAH3E,
Y BBIPYUYEHHBIE 32 HUX JE€HBI'M YT B OIOKET 300IapKa.

Crout ynoMsaHyTh O crapedmeM npumare Yura, urpaBumem B (uibMe
«Tap3an». OH XUBET B CIEUUAIBLHOM MUTOMHHUKE IJISl KUBOTHBIX KHHO3BE3A U
JHOOUT UTpaTh HAa MMAHUHO, CMOTPETH TEJIIEBU30p, COBEPIIATH MOE3/IKM Ha MAIlIUHE,
T'YJISITh, CMOTPETH Ha (poTOrpaduu B )KypHaiax, U, CAaMO€ I1aBHOE, pUCOBATbh.

OH numer abcTpakTHble KapTUHBI. KaXkaol KapTHHE BBIJAETCS CEpTU(PUKAT
HNOJUIMHHOCTH, OHM OYEHb OBICTPO PpACKYNalwTCi, M OSTU JEHbIM HAYyT Ha
COJIep>KaHU€e MMTOMHUKA.

3anaua 2. [Iponaxa oOyBu

VYcnoBue 3agaun

B Kopanuo npuBe3nu 0osibllyt0 mapThio OalliMakoB, HO OKa3ajocCh, YTO
YKUTEJIIN HE HOCAT OOYBb.

Kax nmpogate 00yBb?

Pa36op 3agaun

NneanbHbiil koHeuHbli pe3yabTaT (MKP). Bee xxurenu XoTat Kynutb 00yBb.

Cnoco0bl pemenus. Heobxomumo co3nate moTpeOHOCTh. Mcmonbzyem
pECypCHlI.

Pecypceol. Komrouku.

Pemenne

VYnuupel ropoaa IMiIOTHO ycesuid Komoukamu. He 3a0piTo ObUIO HM OZIHO

MECTO, Ky/Ia MOTJIa CTYIIUTh HOTa YesioBeka. Bee skutenu Kynuiu o0yBb.

3ananue 2

1. ITpuBeauTe NpUMeEpHI pa3IMYHBIX CTENEHEN UCaTbHOCTH.

1.1. IIpuBeauTe MpUMEpPHI, KOTAa CUCTEMA MOSIBIISIETCS B HY>KHBI MOMEHT B
HY>KHOM MECTe.

1.2. IlpuBegute mnpuMepbl CHUCTEM, KOTOpble BCE JIeNAl0T CcaMu
(caMOUCTIONHSIEMBIE CCTEMBI).



1.3. [IpuBenuTe MpUMEPHI, KOT/Ia CUCTEMBI HET, & (DYHKIIHS €€ BHITIOTHSIETCS.

1.4. TlpuBenuTe TpUMEPHI, KOTJa HET HEOOXOIMMOCTH B BBHIMOJTHCHHUU
GbyHKIUH.

1.5. Onuiirre HOBYIO UACANTBHYIO CUCTEMY.

2. Uneanbuplil koHeuHBINH pe3ynbTat (MKP).

2.1. Pemnre 3agaun ucnonb3ys UKP.

Bomnpocer

1. Uto takoe uneanpHas cuctema? Jlaiite onpeaenceHue.

2. OnumuTe BUABI CTETICHEeN UAeaTbHOCTH.

3. [IpuBenute dhopMyiy mokaszaTessi CTEICHU UACATbHOCTH CUCTEMBI.

4. Yrto Ttakoe wunaeanbHbll KoHeuHbld pesynbTaT (MKP)? Ilpuseaute
MIPUMEPHI.

5. Onumute cBorictBa MKP. TlpuBeaute npumepsl Ha KaXX0€ U3 CBOMCTB U
Ha BCE CBOMCTBA B LIEJIOM.

BOHpOCI)I K IIPAKTHYCCKOMY 3aHATHIO

1. UneanpHas cucrema
2. Iloka3aresnb CTENEHU UIEATBHOCTH
3. UneanbHbiil koHeuHbld pe3ynbrat (MKP)

Jlutepatypa: [1-4]
IMPAKTUYECKOE 3AHSATHE Ne5
Pecypchl B 00111eM IipeicTaBICHUN

Ilenb: ocBoeHHME BONPOCOB TeMbl U (POPMHUPOBAHUE KOMIIETEHIMH Npu
NIOMOILY ITPAKTUYECKUX 3aJaHUN.

[Inanupyemsble pe3ynbTaTbl O0yUEHUS:

- Ha OCHOBE 3HAaHUW [IOJDKEH IIOMHUTh W HCHOJb30BATh COLIMAIBHOE
B3aMMOJICHCTBHE U pealin30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCcTBa U
KynbTyphl npunaTus pemienuit (TPU3 u qpyrux metonos);

- Ha OCHOBE YMEHUH JOJDKEH COXPaHATh CHOCOOHOCTh NPHUMEHSTh
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
MCKYCCTBA U KyJbTypbl npunsTHs pemienuit (TPU3 u npyrux MeToa0B);

- Ha OCHOBE HAaBBIKOB JOJDKEH NOJJIEPKUBaTh TOTOBHOCTh HPUMEHSTH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
HCKYCCTBa U KyJbTyphl npunsaTus pemienuii (TPU3 u npyrux MeToaoB).

B pesynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETEHITUH:

- TIK-3 (CrniocobeH opraHu3oBaTh MPOBEACHUE HAYYHO-UCCIEI0BATEIBLCKUX
Y OTBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAEIBHBIM pa3jieiiaM TEMBI).

3aHATHE MPOBOAUTCA B UHTEPAKTUBHOU (popMe: perieHre pa3HOypOBHEBBIX
¥ IPOOJIEMHBIX 3a71a4.



TGOPGTI/I‘ICCKaSI HacCTb

Pecypcel - paznen TPU3, oTBeTCTBEHHBIN 3a BBISIBJIEHNUE U UCIIOJIB30BAHUE PECYPCOB IS
peLeHMs 3a]1a4 WIK Pa3BUTUS CHCTEM.

Hcnonb30BaHne pecypcoB yBEIWYMBAET CTENEHb HJCATIBHOCTH CUCTEMBI, TaK KaK HE
HYXXHO IIPUBHOCUTH YTO-TO HOBOE, @ MUCIIOJIB3YETCS TOJIBKO TO, UTO YXKE CYILECTBYET.

Hcnonp30BaHne pecypcoB — 3TO MOUIHBIH HMHCTPYMEHT YIYYIIEHUS CHCTEM U HX
yJeIIEBIICHHUS.

B xaxoii 00acTi 3HaHUS MO pecypcaMmy MPUHATO MOHUMATh, YTO- TO ONPEACIICHHOE.
Tak, HanpuMep, B SKOHOMUKE, IIPEXk/IE BCEro, FOBOPAT O (PMHAHCOBBIX U TPYAOBBIX pecypcax, B
UH(POPMALIMOHHBIX TEXHOJOTUAX TOBOPAT 00 HMH(POPMALMOHHBIX pecypcax, Moapa3syMeBast
KOMIIbIOTEPHBIE TeXHOJIOTuH. CyIecTBYeT MOHATHE IPUPOAHBIX PECYPCOB U T. JI.

B o0mewm, pecypchl MoOryT ObITh MaTepHalbHBIE W HE MaTepHalibHbIC, HalpuMmep,
UH(POPMALIMOHHBIE PECypChbl, B IIMPOKOM CMBICJIE 3TOTO CJIOBA, BKIJIIOYAs HE TOJBKO HAyUHBIE,
TEXHUUYECKHUE U MPOYME 3HAHUSA, HO U JYXOBHbBIE LIEHHOCTH, MY3bIKa, UCKYyCCTBO, YEJIOBEUECKUE
OTHOILEHUS U T. II.

[Ton pecypcamu Mbl OyieM OHUMATD JOCTATOYHO NIMPOKHIA CEKTOP MOHITHH.

IlepBoHauaJIbHO HEOOXOAUMO 6bLABUNMb pecypchl, & 3aTeM ucnoabzoéams ux. OOmMH
ITOpUTM IOKa3aH Ha puc. 5.1.

CHayvasa onpeelsoT CBOMCTBA CUCTEMBI, KOTOPBIE HY)KHO YJIYUYIINTh. 3aTEM BBIABIAIOT,
KaKHe U3 UMEIOLINXCS pecypcoB 00Ja1at0T JaHHBIMU CBOWCTBaMU. B 3aKkiroueHUH UCHOIb3YIOT
HE00X0/IMMbIe CBOICTBA.

[Ton pecypcamu Mbl OyieM IOHUMATD BCE, YTO OKPYXKAeT Hac:

- OyHKIMY;

- CTpyKTypa CHCTEMBI (€€ DJIEMEHTHI, CBSI3U MEKIY HUMH, (OpMa CUCTEMBI);

- BemiecTBo;

- DHeprusi, cuia;

- Undpopmanus;

- [ToTokwu (BewecTBa, SHEPTUU U UHPOPMALIHH);

- IIpocTpancTso;

- Bpewms;

- CucremHblIil 3¢ DekT.

Pecypchbl MOTYT HaxXoIUTHCS B caMOM CHCTEME, ee yacTsaX (MoJcucTeMax), 6onee obuiei
CUCTEME, B KOTOPYIO BXOJUT JJaHHAs cUCTeMa, (HaJICUCTEME) U OKPY KaloIlel cpefe.

Bomnpocs! u 3a1anus

3amanue 1
3amaua 1. 3mepenue TeMneparypsl y MilaJIeHIa
YcnoBug 3agaun

N3meputh TeMmmeparypy MIaJeHIla JOCTaTOYHO ClokHO. HeobGxomumo
IpagyCHUK JEPKaTh MO MBIIIKOW UK BO PTY. DTO PEOCHKY OYeHb HE HPABUTCS, U
oH mnaveT. Kak ObITh?

Pa36op 3agaun

NKP: PeGenok xoueT cam jaeprxkaTh TpaayCHHUK BO pTy. Kak aToro nooutscs?

Uro pebGenok mobutr aepxkath Bo pry? IlpaBuibHO — cocky. MOXKHO
UCIIOJIB30BaTh ATy  (yHkmuio  (GyHKIMOHANBHBIM  pecypc).  Pemenue
UCIIOJIb30BaHueM npuema 6. [I[puHIMn yHUBEpCaIbHOCTH.



Penienue

MOXHO HCIOJIB30BaTh COCKY, B KOTOPOW BCTPOCH LHU(PPOBON TEPMOMETP
(Baby Temp).

3anaua 2. KOHKypeHIUs MPOrpaMMHBIX KOMIIaHUN
YcnoBus 3agaun

Kpynneiime nporpamMmmubie kommnanuu (Hampumep, Borland International
Inc., Microsoft Corp. u 1p.) co3al0T HOBBIC S3BIKH TPOTPAMMHUPOBAHUS H APYTHC
NporpaMMbl. DTUMHU MPOTPAaMMaMHU TOJL3YIOTCS MHOTHUE MPOrPAMMUCTBI MHUpA.
EcTtecTBeHHO, Kakas KOMIAHUS XO4YET, 4TOOBI €€ MHTEp(EIC cTaa CTaHIaPTOM.
Kak mobenuTs B 3TOM KOHKYpEeHTHOU 60proOe?

Pa36op 3agaumn
Ncnonb3oBaTh PyHKIIMOHATIBHBINA PECYPC.
Pemenue

Komnanus Borland International Inc. B koMIuiekT mOCTaBKH CBOMX SI3BIKOB
POrpaMMHUPOBAHMS BBOJUT KOMIUIEKT IMPOIEAYpP, KOTOPhIE CO37al0T MHTepdeiic
JT1000#1 MporpaMMbl — CBOM CTaHJAPT.

Ucnonb3oBan «lIpuHIun npeaBapuTeIbHOTO UCTIOTHEHUS.

Bomnpocsr

1. Yro takoe pecypcbl? JlaiiTe onpeneneHue.

2. I'ne MmoxHO Opath pecypchl?

3. Onummre BubI pecypcoB. [lpuBennre mpumepsl.

Bonpocsl k MpakTU4eCKOMY 3aHATHIO

1. CymtHoCTb pecypcoB
2. [Ipumepsl pecypcos

Jluteparypa: [1-4]
INPAKTUYECKOE 3AHSTHUE Ne6
[TpoTrBOpeUns B 00IIEM MPEACTABICHUN

Ilenb: ocBoeHHE BOMPOCOB TeMbl M (POPMHUpPOBAHHE KOMIIETECHIIMMI MpHU
MTOMOIIY PAKTUYECKUX 3aJJaHUM.

[Inanupyemblie pe3yiabTaThl OOyUEHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH IIOMHUTh W HCHOJIb30BaTh COIMATBHOE
B3aMMOJICHCTBUE U PEAM30BBIBATH CBOIO POJh B KOMaHJIE B cepe MCKYCCTBa U
KyJbTypbl ipunsTUs pemenuit (TPU3 u qpyrux meronon);

- Ha OCHOBE YyMEHHUH JOJKEH COXPaHSITh CIOCOOHOCTh TPUMEHSTh
COIMAJIbHOE B3aMMOJICHCTBHE U PEAM30BBIBATH CBOIO POJb B KOMaHE B cdepe
HCKYCCTBa U KyJnbTyphl NpuHsaTua pemenuid (TPU3 u npyrux metooB);

- Ha OCHOBE HAaBBIKOB JIOJKEH MOJJIEPKUBATH TOTOBHOCTH HPUMEHSTH



COIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATH CBOIO POJb B KOMaHIE B cdepe
HCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u qpyrux metoaoB).

B pesynbTaTe ocBoeHUs TeMbl (DOPMUPYIOTCS KOMIIETEHITUU:

- [IK-3 (CniocobOeH opraHu3oBaTh MPOBEACHUE HAYYHO-HCCIIEIOBATEIBCKUX
Y OIIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIBHBIM pa3/ieiiaM TeMbI).

3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOU (opMe: pelieHre pa3HOYPOBHEBBIX
U IpOOJIEMHBIX 3a]1a4.

Teopernueckas 4acThb

Paznuunsie TEXHUYECKHE CpeacTBa CO3/aBaJIUCh u CO31a0TCA JUIS
YJIOBJIETBOPEHMSI TE€X WJIM MHBIX NOTPEOHOCTEH YeoBeKa.

[TorpeOHOCTH pacTyT 3HAYUTEIBHO OBICTpEE BO3ZMOXKHOCTEH MX YIOBJIETBOPEHUS, YTO U
ABJIIETCS CBOETO POJIa HCTOYHUKOM TEXHUYECKOI0 IIporpecca.

[IpoekTupoBaHre HOBBIX OOBEKTOB 4Yallleé BCETrO IMOApPa3yMEBaeT YIYYIIEHHE TEeX WU
MHBIX nTapaMeTpoB CHCTEMBI.

CrnoxHble u3o0peTarenbCcKkue 3aJaul (HEU3BECTHBIX THUIIOB) TPeOYIOT HETPUBUAIBHOIO
IOJIX0Ja, TaK KaK YJIYyYIIEHHWE OJHUX IapaMeTpOB CUCTEMBI IPHUBOJUT K HENOIYCTUMOMY
YXYALIEHUIO APYTUX MapamMeTpoB. Bo3HuKkaeT npoTuBopeyue.

[IpoTuBOpeuue - 370 OJTHO U3 OCHOBHBIX NoHATUN TPU3.

B TPU3 paccmaTpuBaroTcst TpU BUAa IPOTUBOPEUHIA:

- AnMuHucTpaTBHOE npotuBopedne (All);

- Texauueckoe npotusopeuue (TII);

- ®usnyeckoe npotuBopeune (DII).

Bomnpocs! u 3a1anus

3amanue 1
3agada 1. Oukn
YcnoBue 3anauu

JIronsaMm ¢ IJI0OXUM 3peHHEM HY)KHO MMETh JIBE mapbl oukoB. OmHH, YTOOBI
CMOTpPETh B Jajlb U JPyTHE, YTOOBI CMOTPETh BOIM3U, Hanmpumep, dyutaTb. OUYeHb
HEyA00HO MTOCTOSTHHO MEHSTh OUKH.

Kaxk Ob1TB?

Pa36op 3agaun

AnmunuctpaTuBHOE npoTuBopeune (All).

AIl: Kak yny4imnth yao0cTBa UCTIOIB30BaHUS OYKOB?

Texuuyeckoe npotuBopeune (TII).

TII: IlpoTuBOpeure MeXay HEOOXOIUMOCTBIO XOpPOIIO BHUIETh BIAIU U
BOJIM3H U YJI0OCTBOM HCIIOJIb30BaHUS OYKOB (CMEHA OYKOB).

NneanbHblil koHeuHbIH pe3yabsTaT (MKP).

HNKP: Ouku mO3BOJIAIOT XOPOIIO BUIETh BOMM3W W BHAU, U yIOOHBI B
W CIIOJIb30BaHUMU.

®dusnueckoe npotupopeune (PII).

®II: JlomkHO OBITH MBE Mapbl OYKOB (C pa3sHBIMH THUIAMHU JIMH3), YTOOBI
XOPOIIIO BUACTH BJIATX U BOJIW3H, U JOJDKHA OBITH OJIHA ITapa OYKOB, YTOOBI OBLIO
yI00HO MX MCIOJIb30BATh (HE MEHSITH OUKH).



Cnoco0s1 pazpemienust OII. Paznenenre npoTUBOINONIOKHBIX CBOMCTB:
- B IIPOCTPAHCTRE.
Pemenue 3agaun
Ucnonb3yrorcs OudoxanpHble OYKU. bonblnas 4acTh JHMH3BI AJIA Jajid, a
CEerMEHT HIDKHEH 4acTH JIMH3BI U1 OJIU3KUX PACCTOSHUN (IJ1s1 UTCHUS).
3amaua 2. [1nacTeIphb
YcaoBue 3agaun
Panpl 3ak1€MBarOT MJIACTBIPEM, HO KOTJ]a €T0 CHUMAIOT, TO 0Opa30BaBIIAsICS
KOpOYKa CAUpaeTCs.
Kaxk ObITB?
Pa36op 3agaumn
All: Kak He JOIMyCTUTh CAUPAHHUE CBEXEN KOPOUKHU?
TII: IIpoTuBopeune MexAy HEOOXOJUMOCTBIO 3aKJICUBAHHUS pPAHKU U
CAVMPAHUEM CBEXKEU KOPOUKHU.
NKP: IlnacTeipp 3aKJIEUBAET PAHKU U HE CIUPAET CBEXKYIO KOPOUKY.
®II: ITnacTeipb I0JKCH OBITh KICHKHM (IOJKHA OBITH XOpOIIas aare3us),
YTOOBI XOPOIIIO 3aKJIEUBATh PAHKY, U JIOJDKEH ObITh HE KIEUKUM (HE JOJKHO OBITH
aJire3uu), 4ToObl HE CIUPATh CBEKYIO KOPOUKY.
Crnoco0s1 pazpemenust OII. Paznenenre npoTHBOIIOI0KHBIX CBOMCTB:
- B IIPOCTPAHCTBE.
Pemtenne 3amaun
Mecto, KOTOpOEe MNPUKIAILIBACTCS K paHKE HE KIeWKoe (TaM HaXOOUTCs
Mapjsi, MpPONUTaHHAs AaHTUCENTHUKOM), a IO KpasM IUIACTBIPb KIICUKUU
(anre3uoHHBIN).

3amanue 2

1. ITpuBeauTe npuMepsl paspenieHus: GU3NIECKOTO TPOTUBOPEUHS.
1.1. B npocTpancTae.

1.2. Bo BpemMeHu.

1.3. B ctpykType.

1.4. TTo ycnoBwuto.

Bomnpocsr

1. Yro Takoe npotuBopeuune? Jlaiite onpeaeneHue.

2. Onnmmre BuAb! poTuBopeunii B TPU3.

3. Uro Takoe aAMUHUCTpAaTUBHOE NpoTHBOpeune? Jlaiite onpeneneHue.

4. Yo Takoe TexHuueckoe npotuBopeune? [aiite onpeneneHue.

5. Uto takoe ¢uznyeckoe npotuBopeune? Jlaiite onpeneyeHue.

6. Omnumwure cnocoObl pazpemieHuss (HUIUYECKOTO MPOTUBOPEUUS.
[IpuBenute npuMepsl.

/. OnumuTe Lerno4YKy npoTuBopeurii, ucnosbdyemsix B TPU3. Ilpusenure
IPUMEDBI.

BOHpOCI)I K IIPAKTUICCKOMY 3aHATHUIO



1. [ToHsATHE O MPOTUBOPEUUSIX.
2. IlyTb K uzien pemeHus.

Jlutepatypa: [1-4]
ITPAKTHYECKOE 3AHATHUE Ne7
[Tpuems! pa3perieHus NPOTUBOPEUUI B 0OIIEM MTPEICTaBICHUH

Llenb: ocBoeHHME BOMPOCOB TeMbl M (OPMUPOBAHHE KOMIICTEHIIMN Mpu
ITOMOIIY NPAKTUYECKUX 3aJaHHUMN.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICHCTBHE U Pealln30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCcTBa U
KynbTyphl nipunatus pemenuit (TPU3 u npyrux meton0B);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHIThb CIIOCOOHOCTh MPUMEHSTH
CoLlMaJbHOE B3aUMOJEHMCTBHE M PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl npunsTus pemenuit (TPU3 u npyrux meTo0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH IOJIEPKUBATh TI'OTOBHOCTH IIPUMEHSTH
coLlMajJbHOE B3aUMOJEHMCTBUE M PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTypbl npunstus pemenuit (TPU3 u npyrux metonos).

B pe3ynbTaTe ocBoeHHUs TEMbI (DOPMHUPYIOTCS KOMIIETEHIUU:

- TIK-3 (CrocobOeH opraHu30BaTh HMPOBEACHUE HAYYHO-HCCIICIOBATEIBCKAX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACITBHBIM pa3/ieliaM TeMBI).

3aHsATHE TPOBOAUTCS B MHTEPAKTUBHOW (opMe: pelieHre pa3HOYPOBHEBBIX
Y IpOOJIEMHBIX 3a]1a4.

TeopeTnueckas yacThb

«IlepeyeHb TUMOBBIX MPUEMOB — 3TO CBOET0 POJA HACTOJIBHBIN CIIPABOUYHUK M300peTaTess,
HO CIPaBOYHHMK 0COOOro poja: M300peTaresnb JODKEH paccMaTpuBaTh €ro Kak OCHOBY, KOTOPYIO
HEOOXOMMO CAMOCTOSTENILHO IMOTMOJHSTH 110 HOBBIM TEXHUYECKUM M MAaT€HTHBIM ITyOJIMKALIUSIM
(T. C. Anprirymiep).

TPU3 paccMmarpuBaeT pa3Hble CHUCTEMBbl NPUEMOB. MBI MOKa pPacCMOTPUM TOJBKO
IIPUEMBI pPa3peIIeHNs] TEXHUYECKUX POTUBOPEUHH.

I'. C. Anprmrymiep coznan cuctemy 40 OCHOBHBIX NMPUEMOB YCTPAHEHUS! TEXHUYECKHX
IIPOTUBOpPEUNil ¢ noanpuemam (Bcero 91).

N3 40 OCHOBHBIX NPHUEMOB pa3pelIeHUs] TEXHUYECKUX NMPOTUBOPEUYHA MBI pacCMOTPUM
Tonbko 21 Hambosee ymorpeOisieMblx mpuemoB. OcTajbHbIE NMpUEMbl Bl MokeTe H3Y4HUTh
camocrosTenbHo. Best cucrema nprueMoB OyeT pacCMOTpEHa Ha CIEAYIOIIUX YPOBHSX.

PaccmoTtpuMm crienyromume npueMsl:

1. Ilpunnun apobaeHus.

2. IlpuHIMI BEIHECEHMUS.

3. IlpuHIMIT MECTHOTO KayecTBa.

4. [TpuHIIUT aCUMMETPHH.

5. [IpuHnun o6beTMHEHHUS.

6. [IpuHIMnI yHUBEPCATHHOCTH.

7. [IpyHIMIT «MATPEIIKI».



10.
11.
13.
15.
16.
17.
20.
21.
22.
24,
25.
26.
27.
32.

[IpuHuun npeABapUTEILHOTO UCTIOTHEHUSI.
[TpunIMn «3apaHee MOAI0KEHHON MOTYIIKH.
[Tpuniun «Hao6opoT».

[IpuHIMT TUHAMUYHOCTH.

[TpuHIHT YaCTHYHOTO WU U30BITOYHOTO PEIICHHUS.
[IpunHnun nepexonaa B Apyroe U3MepeHue.
[IpuHuMIT HETPEPHIBHOCTH MOJIE3HOTO JICUCTBUSI.
[TpunIMn mpockoka.

[TpuHIMI «0OPATUTH BPEl B MOJIB3Y».

[IpuHIUI «OCpeTHUKAY.

[Tpunun camoo0OCTyKUBaHUS.

[TpunIMn KOMMpPOBaHUA.

JlemeBast HEJOJITOBEYHOCTh B3aMEH JJOPOTOM JOJITOBEYHOCTH.
[IpuHIKT H3MEHEHUST OKPACKH.

BOHpOCLI H 3aJaHHA

3ananue 1
3agaua 1. @ypuier

YcnoBus 3agaun

Bo Bpems ¢dypuiera npurnamieHssie endar cros. YacTto y HUX 3aHATHI 00€

pyku. B

OJIHOM Tapenka, B Apyrod O6okan. HeymoOHO mojb30BaThbCs BUIIKONH M

IPUBETCTBOBATH APYT Apyra, pykomnoxaTtruem. Kak ObITh?

Pa36op 3agaumn

TII mexay HEOOXOAMMOCTBIO JAepXaTh TapenKy, BHUIKY U Ookanl u
BO3MO>KHOCTBIO IIO310POBATHCA.

Pyky ¢ proMkoil MOkHO 0cBOOOANTH. PelieHre ucnosib30BaHUEM npuema 3.
[IpyHIMI MECTHOTO KA4eCTBA.

Penienne

Bbokain Bemaercs Ha miero (puc. 1) uimm ykpermisercs Ha Tapenke (puc. 2).

3agayva 2. J101roHOCHK

VYciaoBus 3amaun

OnHaxapl B MHCTUTYTE 3€pHa akajaeMuK JIMCHIIBIH cKa3zall u300peTaTesio
Anaromuto KanyruHy, 4TO HaMEUE€HO COBEIIAHWE 10 OJHOW W3 BaXKHEUIIUX

po0iaem

— Ooppbe ¢ gonroHocukoM. HyxHO wmccienoBaTh  yCIOBUS



CYIIECTBOBAHMS KYyKa, B YACTHOCTH, ONPEAEIUTh TEMIIEPATYPY €0 Tea.

B 10 Bpems He Ob110 TPUOOPOB, MO3BOJISIONIMX PEIIUTh TAKYIO 3a/1auy.

Kaxk ObITB?

Pa36op 3agaun

TII mMexny HEOOXOIMMOCTBIO M3MEPEHHsSI TEMIIEpaTyphl, TeJla MaJIeHbKOTO
KyKa U OTCYTCTBHEM MUHHATIOPHOTO TEPMOMETPA.

Bocnonb3yemcs npuemom 5. [IpuHImn oObeIuHEHHMS.

Pemenne

Kaayrua  oOBsiCHWI, Kak WM3MEpPUTh  TEMIEpaTrypy IOJITOHOCHKA
OOBIKHOBEHHBIM TEPMOMETPOM: HaJ0 HaOpaTh CTaKaH JOJITOHOCHKOB U M3MEPHUTH
UX TEMIEPATyPy.

3amaua 3. Tyman B a3pornoprty

YcnoBus 3agaun

Tyman co3gaeT nmpoOsieMbl ISl adPOIOPTOB, BBI3bIBAS 33JIEPKKU PEHCOB, B

CBsI3U C 0€30MMaCHOCTBIO B3JIETOB U MOCAJIOK U T. 1.
Pa36op 3agaun
Ucnionszyem npuem 22. [IpuHuun «oOpaTUTh BPEl B MOIb3Y».
Pemenue

bo110 npeiioxkeHo 60pOThCS ¢ TYMAHOM, PACTIbLISS UCKYCCTBEHHBIN TyMaH,
HACBHIIAEMbIM 3aPSKEHHBIMHA YaCTUIAMU a3po030Jia. Karim ecTecTBeHHOro TymaHa
COCIMHSIOTCS] C UCKYCCTBEHHBIMU, 00pa3ysl J0XKb.

3amanne 2

1. ITpuBeauTe npumMepsl pasperieHus: (U3NIECKOT0 IPOTUBOPEUHSL.

2. [lpuBenaure mo 2-4 mpuMepa Ha KaXKIblii M3 PAaCCMOTPEHHBIX MPHEMOB
(>keyaTesIbHO U3 Balllei 0071acTH 3HAHUN).

Bomnpocsr

1. Yrto takoe npoTtuBopeuune? Jlaiite onpeaeneHue.

2. Onumute BUbI ipotuBopeunii B TPU3.

3. Uro Takoe aaMUHUCTpAaTUBHOE MpoTrBOopeune? Jlaiite onpenesacHue.

4. Yo Takoe TexHuueckoe npotuBopeune? [laiite onpeacneHue.

5. Uro Takoe ¢pusnueckoe npotuBopeune? Jlaiite onpenenexue.

6. Omnumure cnocoObl pazpemieHUs  (HU3HUECKOTO  MPOTUBOPEUUSI.
[IpuBenuTe NpUMEPBHI.

/. OnummTe LENOoYKy MNPOTUBOpeUYuid I pereHus 3anad. [lpuBenute
MIPUMEPHI.

8. OnuiuTe o0IIyI0 CUCTEMY NMPUEMOB Pa3peIIeHHs] TPOTUBOPEUHNH.

9. OnumwuTe CUCTEMY TPUEMOB PA3PEIICHUS TEXHUYECKUX TPOTUBOPEUHIA.

10. OmummTe CUCTEMY OCHOBHBIX NPUEMOB pa3pEIICHHs] TEXHUYECKUX
npotuBopeunii. Ckoibko mnpuemMoB B 3Toil cucteme? IlpuBeaute npumepsl
HEKOTOPBIX IMPUEMOB.

11. Cxonbko HambOomee- ynorpedisieMbix mpueMoB. [IpuBenute mpumepb
HEKOTOPBIX U3 HUX.



Bormpocsl kK IpakTUYECKOMY 3aHATHIO

1. OcHOBHBIE IPUEMBI YCTPAHEHUSI TEXHUYECKUX MPOTUBOPEUUI

2. Haubonee ymorpeOnsieMble TMPUEMBbl YCTPAHEHUS TEXHHUYECKHUX
MIPOTUBOPECUUH

3. CodeTaHue NMPUEMOB YCTPAHECHHSI TEXHUUECKHUX TPOTUBOPEUUI

Jlureparypa: [1-4]
MPAKTHYECKOE 3AHSITUE Ne8
3aKOHBI Pa3BUTHS CUCTEM

Ilenb: ocBoeHME BONPOCOB TEMbl U (POPMHUPOBAHUE KOMIETEHIMH IpU
IIOMOIIY [TPAKTUYECKUX 33JaHUN.

[Inanupyemsble pe3ynbTaTbl O0yUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh U HCIOJB30BaTh COLMAIBHOE
B3aMMOJICHCTBHE U Pealln30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCTBa U
KylbTyphsl nipunsatus pemenuit (TPU3 u qpyrux meTo0B);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHIThb CIIOCOOHOCTh MPUMEHSTH
COLIMAJIBHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTypbl NpuHsTHs pemienui (TPU3 u npyrux MeToaoB);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOJIJIEPKUBATh T'OTOBHOCTH IPUMEHSTH
COLIMAJIBHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux meTonos).

B pesynbTaTe ocBoeHUs TeMbI (POPMUPYIOTCS KOMIIETEHIIUU:

- [IK-3 (CnocobeH opraHu30BaTh MPOBEJCHUE HAYYHO-UCCIICIOBATEILCKUX
Y OTBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAEIBHBIM pa3jieliaM TEMBI).

3aHATHE MPOBOAMUTCA B UHTEPAKTUBHOU (popMe: perieHre pa3HOypPOBHEBBIX
¥ IPOOJIEMHBIX 3a71a4.

TeopeTnueckas yacThb

Pa3Butre m00BIX OOBEKTOB MaTepUAIbHOIO MHUPA, MPHUPOAbI, Pa3IUYHBIX oOIacTei
3HAHWUM, AESITEIBHOCTH U MBILIUICHUS Pa3BUBAIOTCS 110 CBOUM OINPECIICHHBIM 3aKOHAM.

3aKoHbBI HOCST OOBEKTUBHBIN XapakTep, BbIpakasi peasibHble OTHOIICHHUS BellleH, a TakKe
UX OTPaXCHUE B CO3HAHUMU.

3aKOHBI pa3BUTHUSA CUCTEM - 3TO ocHOoBa TPU3.

3aKOH — BHYTPEHHSS CYIIECTBEHHAs M yCTOWYMBAs CBS3b SIBICHHM, 00yClIaBiIMBarOIIas
UX YHIOPSAOYEHHOE U3MEHEHHE.

TexHuka pa3BuBaeTCss B TECHOM B3aMMOJEHCTBHM C OOIECTBEHHBIM PpAa3BUTHEM MU
’Koc(hepol, BCIEACTBHE YEro HaONIONAIOTCS 3HAYMTENBHOE IPOHMKHOBEHHME M OOOoralieHue
3aKOHOB pa3BUTHS OOIIECTBa, MPUPOJBI U TeXHUKH. Hampumep, pa3BUTHE TEXHUKH BO MHOTOM
3aBHCUT OT MOTpeOHOCTEl 00I1IeCTBA U BIMSIET HAa Pa3BUTHE MPUPOIBL.

3aKOHBI Pa3BUTHS CUCTEM OIPEEIISIOT HAPaBJI€HUE U CIIOCOOBI UX PA3BUTHUS.



Bomnpocs! 1 3ananus

3aganue 1.

1. ITpuBeauTe NpUMEPHI UCTIOIH30BAHUS 3aKOHOB PA3BUTHUS CUCTEM,
1.1. 3akon S-00pa3HOro pa3BUTHSL.

1.2. 3aKOH NOJIHOTHI CUCTEMBI.

1.3. 3aK0oH IPOBOJIUMOCTH MMOTOKOB.

1.4. 3akoH yBeIMYECHUS CTETICHU YNPABISIEMOCTH.
1.5. 3akoH yBeIMYEHUS CTETICHU TUHAMUYHOCTH.
1.6. 3akoH epexoaa Ha MEKPOYPOBEHb.

1.7. 3akoH nepexosaa B MOJCUCTEMY.

1.8. 3akoH yBenUYEHUS CTETIEHU COTIIACOBAHHOCTH.
1.9. 3akoH cBepTHIBaHUA-PA3BEPTHIBAHUS:

Bomnpocsr

. Uto Takoe 3akoH? JlaiiTe onpeaeicHue.

. Uto Takoe 3aKoH S-00pa3HOro pa3BUTHSA?

. UTo Takoe JIMHHUU KU3HU CUCTEM?

. Uto Takoe orubaromire KpuBbie?

. OnuumTe CTPYKTYypy 3aKOHOB Pa3BUTHS TEXHUYECKUX CUCTEM.
. Onummre CTpyKTypy 3aKOHOB OPTraHU3aLNU CUCTEM.

. [Ins1 yero nmpeaHa3zHavyeHbl 3aKOHBI OPTaHU3ALUU CUCTEM?

. OnumuTte 3aK0H NOJTHOTHI CUCTEMBI.

. Onummre 3aK0H MPOBOJUMOCTH MTOTOKOB.

. OnummuTe 3aK0H MUHUMAJIBHOTO COTJIACOBAHUS CUCTEMBI.
. OnummTe CTpyKTypy 3aKOHOB 3BOJIFOLIUN CUCTEM.

. J{nst yero npeaHa3HaueHbl 3aKOHBI IBOIIOIIUN CUCTEM?

. Kakoli 0CHOBHOM 3aKOH ABOJIIOIMY TEXHUYECKUX CUCTEM.
. OnummTe 3aKOH YBEJIUUYCHUS CTEIICHU YIIPABJISIEMOCTH.

. OnumuTe 3aKOH YBEJIUYCHUS CTENIEHU TUHAMUYHOCTH.

. OnumuTe 3aKOH Nepexoa Ha MUKPOYPOBEHb.

. OnummTe 3aKOH Nepexoa B HaJICUCTEMY.

. OnuimmTe 3aKOH YBEJIWUYCHUS CTENIEHU COTJIACOBAHHOCTH.
. OnummTe 3aKOH CBEPTHIBAHUS-PA3BEPTHIBAHUA.

. Onuiumre 3aKkoH cOATaHCUPOBAHHOTO Pa3BUTHUS CUCTEM.

. Onumure cucrtemy 3akoHoB I'. C. AnbTiryuiepa.

NNRPRPRPRRPRPREPRPRPRPRPEPOONOCTE WN R
P OWOWWOW~NOUNWNREO

Bonpocsl kK MpakTUYECKOMY 3aHATHIO

1. 3aKOHBI pa3BUTHS CUCTEM B 00IIIEM MTPEICTABICHUH
2. 3akoH S-00pa3HOro pa3BUTHS CUCTEM

3. CTpyKTypa 3aKOHOB Pa3BUTUS TEXHUUECKUX CUCTEM
4. 3aK0oHBI OpraHU3alMu TEXHUYECKUX CUCTEM

5. 3aKOHBI 3BOJIIOLINU CUCTEM

6. 3akonsl, pazpaborannsie . C. AnpTirymiepom



Jlutepatypa: [1-4]
INPAKTUYECKOE 3AHATUE Ne9
Jloruka perreHust HeCTaHAapPTHBIX 3a1a4

Llenb: ocBoeHHME BOMPOCOB TeMbl U (POPMHUPOBAHUE KOMIETCHIIMHA TpHU
ITOMOIIY NPAKTUYECKUX 3aJaHHMN.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICHCTBHE U PEaIn30BLIBATH CBOIO POJIb B KOMaHJE B cepe UCKycCTBa U
KyJnbTyphl nipunatus pemenuit (TPU3 u qpyrux Mmeronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHIThb CIIOCOOHOCTb IPUMEHSTH
CoLlMaJbHOE B3aUMOJECHCTBHE M PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl npunsTus pemenuit (TPU3 u npyrux meTo0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH IIOJJIEPKUBATH TOTOBHOCTb IIPUMEHSATH
CoLlMaJbHOE B3aUMOJCHCTBUE M PEaIM30BBIBATH CBOI POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u qpyrux meToaoB).

B pesynbraTe ocBoeHUs TeMbl OPMUPYIOTCS KOMITETEHITUH:

- TIK-3 (CrocobOeH opraHM30BaTh HMPOBEACHHE HAYYHO-HCCIICIOBATEIBCKUAX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK 1O OTACTBHBIM Pa3/IeliaM TeMBI).

3aHsATHE TPOBOJUTCS B MHTEPAKTHUBHON (popMe: pelieHue pa3HOYPOBHEBBIX
Y IpOOJIEMHBIX 3a]a4.

Teopernueckas 4acThb

«APU3 — xommuiekcHasi mporpamMma aJlropuTMHUYECKOro THIIA, OCHOBAHHAs Ha 3aKOHaX
Pa3BUTHSI TEXHUYECKHUX CUCTEM M IIpeJHAa3HAYCHHAs 71 aHAJINM3a U PEeLIeHUs] N300peTaTesIbCKUX
3anau». (I'. C. Anprmrymiep)

[Tong wnecranmaptHeiMu 3amavamMu B TPU3 mnonummarorcs 3amaud, CcojeprKaiiue
HEU3BECTHBIN TUIT IPOTUBOPEYUHS.

Jlormka penieHMsl HECTaHJAPTHBIX 3aJad OCHOBAHA Ha BBIABICHUM W pa3pelIeHUU
npotuBopeunii. Ilpyu BbIABIEHUM U YrayOJI€HUM NOPOTHUBOPEUMM BBISIBIAIOTCS HPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, ONpEJeNss IepBONPUYMHY (KOpPEHb) MOSBICHMS 3ajaud. YCTpaHss
MEPBONPUYKHY MOTYYalOT pelIeHne 6e3 He10CTaTKOB.

AnmunuctpatuBHoe mnpotuBopeure (AIl) — mpoTruBopeune Mexay HOTPeOHOCTHIO U
BO3MOXKHOCTBIO €€ YJOBJIETBOPEHUSI.

Ero nocratouHo sierko BeIABUTH. OHO 4acTO 33Ja€TCsl aAIMUHUACTPALMEN WU 3aKa34UKOM
u Gpopmynupyetcs B Buae: «Hazno BBINOIHUTH TO-TO, a KaKk HEM3BeCTHO», «Kakoii-ro mapametp
CUCTEMBI IUIOXOW, HYKHO €ro YJIy4IIMTh WM HYKHO YCTPAaHHUTh TaKON-TO HENOCTAaTOK, HO
HEU3BECTHO, Kak», «lIMeeTcs Opak B IPOM3BOJICTBE U3/ENUH, a IPUYKMHA €r0 HEU3BECTHAY U T. [I.
OTO caMo€ MOBEPXHOCTHOE IPOTUBOPEUHE.

Brenem Hexkoropoe yrounenune nousitust Al B Buje AByX €ro BUJIOB:

- HexenarenbHoro 3¢ dexra (HD) — yro-to mnoxo;

- «yJy4lIeHHE - HEOOXOAUMO CO3/1aTh YTO-TO HOBOE, HO HEM3BECTHO KAaKUM 00pa3omM».

Texnnueckoe mnporuBopeune (TII) — 3T0 mnporuBOpeune MexAy OIpEAEICHHBIMU
YacTSIMH, KaueCTBAaMH WJIM MTapaMeTpaMH CUCTEMBI.

TII BO3HMKAeT MpU YIYUYLIEHUH OJHUX yacTed (KauecTB WIJIM MapaMeTpOB) CHCTEMBI 3a



CYET HEIOIYCTUMOI'0 YXYIIIEHUs IPYTUX.

OHo npencTasiaseT coO0M MPUUMHY BOZHUKHOBEHUS aMUHUCTPATUBHOIO IPOTHBOPEUMSI
(AIl), yry6asist ero. B rmy6une onnoro All, wame Bcero, nexut Heckonbko TII.

Kak mpaBuio, yiydmas OJHU XapaKTEpUCTHKH OOBEKTa, Mbl PE3KO yXYJIIAeM IpyTue.
OOBIYHO IPUXOAUTCS UCKATh KOMIIPOMUCC, TO €CTh YEM-TO KEPTBOBATb.

TexHnyeckoe MNPOTHBOpPEUME BO3HUKACT B PeE3yibTaTe IUCHPONOPLUU PA3BUTHUSA
pa3iaMuHbIX YacTell (mapaMeTpoB) cucTeMbl. [Ipu 3HaYUTENBHBIX KOJIMYECTBEHHBIX U3MEHEHMSIX
OJIHOM M3 YacTell (mapaMeTpoB) CHUCTEMbl M PE3KOM «OTCTaBAHMUW» JAPYrod (Apyrux) ee 4acTu
BO3HMKAET CUTYallUs, KOI1a KOJIMYECTBEHHbIE U3MEHEHUS OJHOM U3 CTOPOH CHCTEMBI BCTYIAKOT
B IIPOTUBOPEYHE C JPYTUMH.

®usznyeckoe nporuBopeune (PII) — mpenpsBieHUE AUaMETPAIBHO MPOTHUBOIOJIOKHBIX
CBOWCTB (HanpuMmep, GU3NYECKUX) K ONPEIETICHHON YaCTH TEXHUUYECKON CHUCTEMBI.

OHO HE0OXOAUMO /TSl OTIPENICNICHUS] TPUYHH, TOPOIUBIINX TEXHUYECKOE MPOTUBOPEUNE,
T. €. SIBJIAETCS JalbHEHIINM €ro yriyojJeHueM. Y TouHeHue (yriyOsieHue) NpoTUBOPEUUit MOXKET
IIPOJIOJKATHCS U aJIbLIE JUIS BBIABICHUS IIEPBOIIPUYHHBI.

Jna yenoseka, HezHakomoro ¢ TPU3, ¢popmynupoBka PII 3ByuuT HENMPUBBIYHO U JaKe
JUKO — HEKOTOpasl 4acTb CHUCTEMBI JIOJDKHA HAXOOUTCSA Cpa3y B JIBYX B3aMMOUCKIIFOYAKOLIUX
COCTOSIHUSAX: OBITh XOJIOJHOW W ropsiueil, MOABMKHOW U HENOJBM)KHOM, JUIMHHOW U KOPOTKOM,
TrHOKOH M ’KECTKOM, SJIEKTPOIPOBOTHON M HEAJIEKTPOIIPOBOTHOM, OBITH M HE OBITH U T. 1.

OpHO M3 CBOWCTB yInOBIETBOpsieT ogHOMY M3 mnapamerpoB TII, a npyroe cBolcTBO
YIOBIIETBOPSIET APYTOMY ITapaMeTpy.

@Il — cBoero poja HeoOblYHOE HepaBeHCTBO. OOBIYHO C IOMOILBIO HEPAaBEHCTB
yKa3bIBaCTCs MPOMEIKYTOK (MM MHTEPBaJ), Harpumep, a < x < b.

I'paduuecku npoMexyTOK MpeJIcTaBleH Ha puc. 1

A

a b

Puc. 1. I'paduueckoe mpeacraBieHue IPOMEKYTKA

X
>

OTOT NMPOMEXYTOK Mpe/cTaBiseT co0oi 30HY «A». OOBIYHO B 3TOW 30HE W HIIYT
«ONTHMAJIBHOE)» pELICHUE.

TPU3 uaet coBepuieHHO IPYTrUM MyTEM.

OmnpenensitoT, KaKUM CBOMCTBOM «C» JIOJKHA 00J1a/1aTh CUCTEMa, YTOOBI Mmapamerp «A»
(8 TIT) 6611 HaumyuruM. O603HAYMM 3TO cBOKCTBO «C». Jlanee onpenensior, KakuM CBOMCTBOM
«c» JOJDKHA 00jafath cuctema, 4toObl mapameTrp «b» Obul Hawnydmuii. O603HauUM 3TO
CBOMCTBO «aHTU-C».

Takoe koH(pIUKTYIOIIEE NEeHCTBHUE MPECTaBIsSETCS B BUIe HepaBeHcTBa C>c>anTu-C

N300pa3um Juis HarIsAHOCTH 3TO HEPABEHCTBO Ha pUC. 2.

anTn-C
Puc. 2. N300paxenne Gpru3nueckoro npoTUBOPEUHS

DopmyarpoBKa (PU3NIECKOTO MPOTUBOPEUHS TpeOyeT, UTOObI «C» ObliIa OTHOBPEMEHHO B
30HE «A» U B 30He «b», 4T0 HCX0/s U3 rpaduka HEBO3MOXKHO (pHuc. 2).

[lenoyka BBISBICHUS] IPUIHMHHO-CIICICTBEHHBIX CBSI3EH:

AIl—p TII —p OII

Jliig nmonydenus pemienus Heodoxonumo paspemints OI1. OcHOBHBIE MpUEMBbI pa3pelieHus
¢uzuueckoro nporuBopeuus (PII) - 3To cnocoOwI pa3aeneHns NPOTUBOPEUUBBIX CBOMCTB!



- B IPOCTPAHCTBE,

- BO BPEMEHH,

- B CTPYKTYpE, B YaCTHOCTH, (ha30BbIC IMEHUS, HAIPUMED, arperaTHOE COCTOSTHUE.

- 110 YCIJIOBHUIO.

HKP — 3710 pemeHne, K KOTOpoMy CIeAYyeT CTPEMUTBCS IIPU PELICHUH 3a1a4u. bim3octs
MOJIyYEHHOT'O PELIEHUS K UICANIbBHOMY OIPEAEIISIET YPOBEHb U KAUYECTBO PELLICHHUS.

OcHosuble cBoiictBa UKP:

1. VrydmuTs wioxoii mapamerp, He yxyamas XOPOILIMIA.

2. YIy4lInTh apaMeTpbl HE YCIOKHSIS CUCTEMY.

3. YIydimuTh napaMeTpbl, HE BbI3bIBas BPEIHBIX JACHCTBUM.

4. Y1y4mnTh napaMeTpsl B Hy)KHbIM MOMEHT.

5. ¥Yayumuts napametpsl B HY)KHOM wmecre.

6. Bce neiicTBHS JOKHBI BBITTOJIHATHCS CAMOCTOSITEIBHO.

OcHoBHast TMHUS pelleHus 3a/1a4 Oblila ONKcaHa B BUE LIETIOYKH:

AIl —p TII —» UKP—P> OI1—p PEILIEHUE

Hwxe onuiueM j1oruky B3auMocBsi3u Bcex BUAOB npotuBopeunii 1 UKP no ykazannoi
HernoyvKe. JTa JIOTMKa XapakTepHa JUlsl BceX OCHOBHBIX Bepcuit APM3, mosTomy aBTOp Ha3Bam ee
«rtoruka APM3».

Nuornpa ms paspewenus ®II, T. e. pa3neneHus NIpOTUBOPEUUBBIX CBOWCTB, TIOCTATOYHO
BOCTIOJIb30BaThCS PUEMaMHU, YKa3aHHBIMH BbIIIE (B IPOCTPAHCTBE, BO BPEMEHHU, B CTPYKTYpE U
10 YCIIOBHIO), @ UHOT/Ia HY’KHO MPOJOJIKUTh aHAIMU3 NpoTUBOpeunii. ['naBHoe, yTOOBI pelieHue
ynoBieTrBopsuio Tpeboanusm MKP.

BOHpOCBI " 3aJaHUsA

Sanmanune 1.

3agayva 1. neanbHas pekinama

[IpencraBpTe UaCATBHYIO PEKIIAMY.

UKP: Pexnamsl HeT, a CMU 1 00111€CTBEHHOCTH caMu TOBOpAT 0 Bac.

Pemenne: Ocennto 1999 r. B Cankt-IlerepOypre ObUIO BBIMYIIIEHO HOBOE
nuBo noj mapkoi «Windows 99y. Mnunmarop 3ateu - npeanpuHuMaTenb AHapen
Cononun. Mapka nuBa 6€3 TpyJa Obljia 3aperucTpUpOBaHa MO KJIACCy HAIMUTKOB.
Taxke ObLT 3amMMCTBOBaH (HO wu3MeHeH) rpaduueckuit obpaz «Windowsy:
aetsiie GOpTOUKH.

Tak mnpousBomuTENM THBA CO3HATEIHLHO HAPHIBAIOTCS Ha CKaHJal,
paccUMThIBasi 3aBOEBATh MOMEHTAJBHYIO MOMYJISAPHOCTh, BEAb NPOOUTHCA Ha
POCCHMCKUN PBIHOK THBAa C OOBIYHOM MapKoil 0€3 OrpOMHBIX BJIOXKEHUU YKe
HEBO3MOXHO.

3agaua 2. Kpaxku B TOCTUHHIIAX

B roctuHumax kpaayt pasznuunble npeaMmeTsl. Kak He obeperath npeaMeTsl
oT Kpaxu. [Ipennoxure peuienue.

HKP: He nyxH0 o0eperarb NpeaMeThl OT Kpax.

Pemenue: TlocTosbIIbI TEPMAHCKUX TOCTUHUIL TSHYT BCE, YTO HE «IPUOUTO
TFBO3JAMW» — OT JOPOTOM TMENEJbHUIIBI 0 MEIIOYKOB C apOMAaTHOW TPaBOW M
IyJbTa OT TeyeBru3opa. Ho MeHemkeppl TOCTUHUILL HE CIMIIKOM OTOPYEHBI STHUM.
Bo-nepBbIx, Bce pacxoapl YK€ BKIIOYEHBI B LIEHY HOMEpPOB. Bo-BTOpBIX, HA BCe
IpeaMEThl HAaHECEHBI SMOJIEMBI OTEJIs, TaK YTO WX IMOXHUIIEHUE — JIOMOJTHUTEIbHAS



peksamMa TOCTHHMIBL Benp ykpazeHHOE 3a4acTyi0 MPOXOTUT 4Yepe3 HECKOJBKO
PYK.

3agada 3. CBeua SI010uKOBa

Bo Bropon nmonoBuHe XIX Beka ynuibl €BPONEUCKUX CTOJIMI[ OCBEIIAIMCH
JyTOBBIMU JamMnamMu. Mexay JByMsI YTOJIbHBIMHU CTEP>KHAMHU (DJIEKTPOJIaMU) MPU
nojiaue HamnpsDKeHHWsT BO3HMKAja dJEKTpUYecKas Jayra, JaBas SpKUM CBeET.
DNEKTPOAbl pacmoJiaraiv TakK, 9TO UX HEOOXOIUMO OBLIO COMMKATH MO MEpe HX
cropanus (puc. 3). 1o TpeOOBAIO CIOXKHBIX YCTPOUCTB (PETyIATOPOB), KOTOPHIE
JIeNany JIEKTPUUYECKOEe OCBEIICHHE C MOMOIIBI0 AYTOBBIX (poHapel HEeyTO0OHBIM U

JIOPOTHM.
nerTpon

~

P e e

)

BJIEIETPH"IEEKHH oyra
Puc.3. [IpuHumn paboThl 1yroBO JIaMIIbI

Kak cpenatp wuaeanbHbli MeXaHU3M COMMOKEHUs cTepxkHen? Pycckwii
urxenep [1. H. SI6moukoB pemmn oty 3agauy. Kak?

NKP: DnexkTpoabl He HYKHO cOIMKaTh. PaccTosiHue Mexay HUMHU Bcerja
OJIHO U TOXE.

WneanbHblii MEXaHU3M — 3TO MEXAaHHU3M, KOTOPOTO HET, a (PYHKLIHMU €ro
BBIITOJTHAIOTCS.

Pemenune: I1. H. SI67104kOB pacmoyioKuil DJEKTPOABI MapaIeIbHO H
TOMECTHIT MEKIY HUMH DJICKTPOU3OJIAIIMOHHYIO MPOKIAAKY {puc. 4).

Hcnonbs3oBaHne pecypcoB U T€OMETpUIEcKOoro 3gdekra.

JNeKTPHYECKan Ayra

_ﬁﬂ'_

. 11 1> Oaexrtpon

—  H3zonarop

i

a) 6)
Puc. 4. Ceua S10noukoBa

3amaua 4. MUWUIMOHEI U3 HUYUETO

MoryT 51 rOpoJICKue BJIACTH CAENaTh MUJUIMOH U3 Huuero? Hampumep, u3
HYJISL.

UKP: Typuctsl camu XOTAT IUIATUTh JE€HBIH.

Pemenne: B Manpune Ha OIHOW W3 UEHTPAIBHBIX IUIOMIAAEH, OTKyAa
OTCUUTHIBAETCS KUJIoOMeTpax jopor Mcmanuu, B achanbT yinoKeH OpPOH30BBIM
HOJb.  DOJBIIMHCTBO  TYpHUCTOB, NOCEIIAKIIMAX TOpOA, MO  TpaaulUH



dotorpadupyrorca Ha MaApUACKOM HyJe. EcTrecTBeHHO, 3a MIaTy, MOCTYNAIONIYIO
B TOPOJICKYIO Ka3Hy.
Hcnonb3oBanue pecypcos.

3aganue 2.

Beinonnute 3ananus

1. IlpuBenuTe npumepsl pa3perieHus (pU3nIeckoro NpoTUBOPEUHSL.
1.1. B mpoctpanctse.

1.2. Bo BpemeHu.

1.3. B cTpykType.

1.4. Tlo ycnoButo.

Bomnpocer

1. Onummre Buabl npotuBopeunii B TPU3.

2. Yto Takoe aAMHUHUCTPATUBHOE MTpoTuBOopeune? Jlaiite onpeneiacHue.

3. Uro Takoe TexHuueckoe rnporuBopeune? Jlaiire onpeneneHue.

4. Yto Takoe uznueckoe npotuBopeune? Jlaitte onpeaeneHue.

5. Onumwute crnocoObl paspenieHuss (PU3NYECKOro  MPOTHUBOPEUUSI.
[IpuBenuTe npuMepsl.

6. Onuiure 1MEeNoOYKy MpoTUBOpeurii, ucnoias3yeMbix B TPU3. [IpuBenute
MIPUMEDBI.

7. Yto takoe noruka APN3?

Bonpocsl k MpakTH4eCKOMY 3aHATHIO

1. HecrangaptHeie 3agauu B TPU3
2. Ilpaktuka ucnonszoanusi UKP ¢ nomomero TPU3
3. IlpakTrKa 0 OCHOBHOM JINHUM PELICHUS 3a/1a4 ¢ noMmoniso TPU3

4. Jloruka APU3
5. Ilpaktuka no ysoruke APNU3

Jluteparypa: [1-4]
IMPAKTUYECKOE 3AHSATHE Nel0
CucTtemMa nIpreMOB pa3pelieHHs IPOTHBOPEYHiA

Ilenb: ocBoeHHE BOMPOCOB TEMbl U (POPMHUPOBAHUE KOMIICTCHIIMN MpHU
MTOMOIIY PAKTUYECKUX 3aJaHUM.

[Tnanupyemblie pe3yabTaThl O0yUeHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH IOMHUTh W HCHOJIb30BaTh COIMAIBHOE
B3aMMOJICUCTBUE U PEATM30BBIBATH CBOIO POJh B KOMaHJE B cepe MCKYCCTBA U
KyJbTypbl ipunsTUs pemenuit (TPU3 u qpyrux meronon);

- Ha OCHOBE YyMEHHUH JOJKEH COXpaHATh CIIOCOOHOCTh TPUMEHSTH
COIMAJIbHOE B3aMMOJICHCTBHE U PEAM30BBIBATH CBOIO POJb B KOMaHIE B cdepe



UCKYCCTBA U KyJbTypbl NpuHATHS pemeHuid (TPU3 u npyrux meToaoB);

- Ha OCHOBE HaBBIKOB JIOJDKEH MOJJIEPKUBATH TOTOBHOCTh IPUMEHSTH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJIb B KOMaHJE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u qpyrux metonoB).

B pesynbTaTe ocBoeHUs TeMbl (GOPMUPYIOTCS KOMIIETEHITUU:

- [IK-3 (CriocobOeH opraHu3oBaTh MPOBEACHUE HAYYHO-HCCIIEIOBATEIBCKUX
Y OIIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIbHBIM pa3jieiaM TeMBbI).

3aHsATHE MPOBOIUTCS B MHTEPAKTUBHOM (popMe: pelieHHe pa3HOYPOBHEBBIX
U IpOOJIEMHBIX 3a/a4.

Teopernueckas 4yacTb

Cucrema npueMOB IMpelHa3HAauy€Ha s pa3pellieHUs] TEeXHUYECKMX U (U3UYECKUX
npotuBopeunii. Ha puc. 1 mokazansl 3Ty ABE rpyIIbl IPHUEMOB.

Painenenne
cBoiCTR

Puc. 1. Cxema npuemoB pa3pelieHus IpoTUBOPEUH

Texnuueckue mnpotuBopeuns (TII) paspemarorcs ¢ NOMOIIBIO OCHOBHBIX M
JIOTIOJTHUTENBHBIX TIpueMoB. JlaHHyro rpymmy mpuemoB pazpabdoran . C. Anprimymiep. On
co3nan 40 OCHOBHBIX IMPHUEMOB pa3pelIeHUs TEXHUYECKHX IPOTUBOPEUU € MOAIpUEMaMU
(Bcero 91). B aHmmiickoil JuTepaType HX Ha3bIBAlOT «HM300peTarenabckue NpuHIUNbD (40
Inventive Principles). ITozxe I'. C. Anprirynnepom Obliv pa3paboTaHbl JOMOJIHUTENbHBIE 10
MIPUEMOB.

®dusnueckue npotusopeuns (PII) pasperrarorcss ¢ MOMOLIBIO MPUEMOB - AHTU-TIPHEMOB,;
IPUEMOB, pa3OUTHIX Ha ONpeJeNIeHHble TIpynmbl (TPYHNIOBBIE) U CHOCOOOB pa3pelieHus
IPOTHBOPEUYUBBIX CBOICTB.

[Tpuemsl pa3pemnieHns TEXHHIECKUX MPOTUBOPEUN OBUTH CO3/IaHBI TS pEIISHUs 3a/1a4 B
OCHOBHOM u3 MexaHukH. B kaure TPU3 nepBoro ypoBHs Mbl oToOpanu Haubosee obmume u3 40
IIPUEMOB, C IIOMOILIBIO KOTOPBIX MOXHO pelliaTh 3aauu U3 10001 o0sacTu. ABTOp alaliTHPOBa
U OCTaJbHBIE IPHEMBI, C IOMOIIBIO KOTOPBIX MOYKHO peIIaTh 3aJaud U3 DJIEKTPOHMKH,
porpaMMHUpOBaHus U aApyrux obmacreir T, kpome TOTo, 3TH MPHEMBI IOJXOIAT MPAKTHIECKU
JUTS 1r000H 00J1acTH 3HAHUS.

Cnucok 40 ocHOBHBIX npreMoB pemerus TI1.

. Ipunun apobaeHus.

. [IpuHIIUTT BBIHECEHUS.

. IIpuHIMIT MECTHOTO KayecTRa.

. [IpuHIMT acuMMeTpun.

. Ilpunmn o6beIuHEHHUS.

. [IpuHIMIT yHUBEPCAIIBHOCTH.

. IpuHIMI «MaTPELIKn.

. [IpuHnnmn anTuBecCa.

. IlpuHIMI peaBapuTEeIbHOTO AHTUACHCTBHSI.

O©OoOo~NOoO Ol WN -



10. [MpuHIMNO peABapUTEITHHOTO UCTIOTHEHUS.

11. ITpuHIMD «3apaHee MOIIOKEHHOMN TOTYIIIKN .
12. TIpuHIMT SKBUTOTEHIIUAITEHOCTH.

13. IlpuaIMNO «HA0060POTY.

14. ITpuniun chepou1aIbHOCTH.

15. IlpuHIMN TMHAMHUYHOCTH.

16. [TpuHIMT YaCTUYHOTO WIIM U30BITOYHOTO PEIICHHUS.
17. Ilpuniun nepexoaa B Apyroe U3MepeHue.

18. Ucnonb30BaHne MEXaHUUECKUX KOJICOAHHIA.

19. ITpuHIMI TEPHOTUIECKOTO ACHCTBHUSA.

20. [IpuHIMT HETPEPHIBHOCTH TIOJIE3HOTO JICHCTBHUA.
21. ITpuHIIMTT TPOCKOKA.

22. IlpuHUMT «OOPaTUTH BPEl B TIOIB3Y».

23. ITpuHIun oOpaTHOM CBS3H.

24. TlpyHIUT «TIOCPETHHUKAY.

25. Tlpuniun caMmooOcTyKUBaHUSI.

26. [IpyHIMT KOTTMPOBAHMS.

27. JlemeBasi HEIOJITOBEUYHOCTh B3aMEH JIOPOTOM 10JITOBEYHOCTH.
28. 3aMeHa MEXaHUYECKOU CHCTEMBI.

29. Vicionb30BaHUE MTHEBMO- U TUAPOKOHCTPYKITHIA.
30. Mcmonp3oBaHue THOKUX 000I0YCK M TOHKUX IUICHOK.
31. IlpuMeHeHne MOPHUCTHIX MaTEPUAJIOB.

32. [IpuHIMT U3MEHEHHS OKPACKH.

33. IIpuHIUTT OTHOPOTHOCTH.

34. [lpuHumn oTOpOCa M pereHepaIuy 4YacTe.

35. MI3aMeHeHue arperaTHOro COCTOSTHUASL OOBEKTA.
36. [IpumeneHme (ha30BBIX MIEPEXOJIOB.

37. IlpuMeHeHue TETI0BOTO PACIIUPEHHUS.

38. [IpuMeHeHre CHITbHBIX OKUCITHTENCH.

39. [IpuMeHeHne UHEPTHOM CpPEIbI.

40. ITlpumeHeHre KOMIIO3UIIMOHHBIX MaTCPHAIIOB.
JIOTIOTHUTEBHBIN CIIHCOK MTPHEMOB!

41. Ucnionp30BaHue nay3

42. IIpyHIUTT MHOTOCTYTIEHUATOTO JEHCTBUS

43. TlpumeHeHre TIeHBI

44. TIpuMeHeHne BCTaBHBIX yacTel

45. BU-npuHnumn

46. IlpuMeHeHne B3pHIBUATHIX BEIIECTB U TOPOXOB
47. Coopka Ha (B) Bojie

48. «MemIok ¢ BaKyyMOM»

49. JTucconuaius-accoruanus

50. IIpuHIun caMmoopraHu3aun

3aganue 1.
3agada 1. beron
YcnoBue 3agaun

beron xopomio BbAEp)KUBaET OOJBIIME HArpy3kd Ha CKaThe, HO He
BBIJICPKMBACT HATPY3KH Ha pacTsikeHrue. MeTaul XOpoIlo BbIJIEPKUBAET HATPY3KU
Ha pacTsDKEeHHE, HO TIJI0X0 Ha C)KaTue.

Kaxk ObITE?

Pa36op 3agaun



HUKP: HyxHO, 4TOOBI OBUIM TOJBKO HY)KHBIE CBOWCTBA, a HE HY)KHBIC
ucye3nu Obl. JIOKHBI BBIICPKUBATHCS HATPY3KU HA CXKAaTUE U Ha PACTsKEHUE.

Ncnonb3oanu npuem 5. [Ipuaiun o6be1TMHEHUS.

Pemenue

[Ipuaymanu sxene300€ToH, KOTOPBIM OOBEIMHUI 3TH KadyecTBa — BHYTPHU
OeToHa MMeeTcs cTaibHas apmaTrypa. CHauasna JenalT COOpyKEHUE U3 CTaIbHOU
apMaTypbl, a TMOTOM €ro 3ajauBaloT OeToHOM. JKene300eToH cTayl XOpOIo
BBIJIEPKMBATh 00a BUAA Harpy30K. OJIHAKO NpPHU 3HAYMTENIbHBIX PACTATHBAIOIINX
HaIPSHKEHUSX JKEJI€300€TOH HE BBIIACPKUBAET.

Kax 6b1TB?

Ncenonp3oBanu npueM 9. [IpuHIu npeaBapuTebHOr0 aHTUAEHCTBUS.

[IpeaBapuTelbHOE AHTUACHCTBUE CO3JAM IyTEM CHXKAaTHS KeJle300€TOoHa.
DTO OCYILIECTBISUIOCH IIyTEM PACTATUBAHUS apMaTypbl, KOTOPYIO MOTOM 3aJIMBaJIU
o6eronom. Korma OeroH 3acteiBan (OTBepleBall), apMaTypy BBICBOOOXmand. 3a
CUET YIPYTMX CBOWCTB apMaTyphbl OHAa C’)KMUMAJIach U Hampsraia (cokumaia) OETOH.

Takolt O€TOH TMONMYYWMT HaA3BaHUE MPEABAPUTEIBHO  HANPSHKCHHBIN
Kee300eTOH. DTOT BUJ Marepuaja HUCHOJB3YIOT TIpU  HEOOXOIUMOCTU
BBIZICP’KMBAaHMS OOJBIIMX HArpy30K, HalpuUMEp, B MOCTOBBIX KOHCTPYKIIUSAX,
Pa3JIMYHBIX EPEKPHITUSAX B BBICOTHBIX IOMAX, CTEHKaX aTOMHOT'O PEaKkTopa u T. .

3anaua 2. O0enianue KopoJs
YcnoBus 3anaun

Kopones omHOro m3 rocygapcts He mMen HaciaegHuka. OH JOJATO MOJMUICS
bory u oOemian, 4To €cClidi y HEro POJUTCA CbIH, TO OH HAKOPMHUT OEIHSKOB,
YMEHBUIUT HAJIOTH U YMEHBLIUT CPOK BCEM 3aKIIFOUEHHBIM B JIBa pa3a.

VY Hero poauics CblH M OH BBINOJHHI MOYTH Bce obOemanua. Camomy
OMacHOMY IMPECTYNHUKY Jalu MOKU3HEHHBIN CPOK 3akiatoueHusi. HUKTO HE MOXeT
CKa3aTh CKOJIBKO OH ITPOKUBET.

OH He 3HaJ, KaKk eMy HOCTYIHTb.

Paz6op 3amaun

TII. Bo3HMKIO MpoTHBOpeYHEe MexAy obemanueMm bory, KoTopoe KOpoib
JIOJKEH BBIMIOJIHUTH M HEBO3MOXKHOCTBIO Y3HATH ICHb CMEPTHU MPECTYITHUKA.

®I1. Koponb MOMKEH COKpaTUTh CPOK MPECTYMHUKY B JBa pas3a, 4TOObBI
BBINIOJIHUTH OOelaHue, JaHHoe bory, u He JOKeH COKpaTUTh CPOK B JiBa pasa,
TaK KaK HEU3BECTHO, KOTJJa YMPET MPECTYIHHUK.

Pazpeuienue nporusopeuus

Pa3peliienre npoTUBOPEUMBBIX CBOMCTB:

- BO BpEMEHU

Hcnonp3oBate npuem 41. Mcrons3oBanue nays.

Pemenne

Koponps u3nan npukas, 4to HY»KHO 4Y€peAOBaTh: OJIHA CYTKH MPECTYMHUK

IPOBOJAMT B TIOPbME, a ApyTrue Ha CBOOOIE.

3amanue 2.
1. [IpuBenauTe mpUMEPHI pa3pemeHus (GU3NISCKOTO IPOTHBOPEUHS.



1.1. ITpuBeaute no 2-4 mpumepa Ha KaKIbIl U3 pacCMOTPEHHBIX MPUEMOB
YCTpAaHEHUs] TEXHUYECKOIO0 NPOTHUBOpeUMsl (KelaTelnbHO M3 Balled oOjacTtu
3HaHUK).

1.2. [IpuBenuTe npUMepsl HAa IPUEMBI U3 TOMOJIHUTEIBLHOTO CIUCKA.

1.3. [IpuBenuTe npuMepsl Ha IPUEMbI-AHTUITPUEMBI.

1.4. ITpuBenuTe NprUMepsl Ha TPYIIIIOBBIE TPUEMBI.

1.5. [IpuBenuTe npuMepsl pa3pelieH!s] IPOTUBOPEUYNBBIX CBOMCTB.

Bomnpocer

1. Yro Ttakoe npotuBopeuune? Jlaiite onpeaencHue.

2. Onnmute BuAbl npoTuBopeunii B TPU3.

3. Uto Takoe aAMUHUCTpATUBHOE TpoTHBOpeune? Jlaiite onpeseneHue.

4. Yo Takoe TexHuuyeckoe npotuBopeune? [laiite onpeaeneHue.

5. YUro Takoe ¢pusnueckoe npotuBopeune? Jlaiite onpeaeneHue.

6. Onummre cnocoObl paspemieHuss (U3UYECKOTO  MPOTUBOPEUHS.
[IpuBeauTe npUMepsI.

7. Onumure UENnoyky NPOTHBOpPEUMH Ui pemieHus 3anad. llpuBenute
IIPUMEDBI.

8. Onummre oOLIYyI0 CUCTEMY NIPUEMOB pa3pelieHUs: IPOTUBOPEUHIA.

9. Onuiure cUCTEMY NPUEMOB pa3pelIeHUs TEXHUUECKUX MPOTUBOPEUUH.

10. Onummre cuCTeMy OCHOBHBIX NPHUEMOB pa3pelICHHUs TEXHUYECKUX
npotuBopeunii. CKOJIBKO mnpuemMoB B 3ToM cucteme? IlpuBenure npumepsl
HEKOTOPBIX IPUEMOB.

11. Cxonpko Haubojee ynoTpeOJisieMbiXx npuemoB. [IpuBenute mpuMeps
HEKOTOPbIX U3 HUX.

Bomnpock! kK NpakTUYECKOMY 3aHSATHIO

1. Cucrema npremMoB pa3pelieHus IPOTUBOPEUUI

2. IIpuemsbl ycTpaHEHUSI TEXHUYECKUX MPOTUBOPEUUIA
3. Ucnonp3oBanue Tabnuiibl mpruemMoB paspemenus TI1
4. Ilpuemsbl ycTpaHeHus: (PU3NIECKUX MPOTUBOPEUNIA

Jlutepatypa: [1-4]
IMPAKTUUYECKOE 3AHSITHUE Nell
Pecypchl B cucteme kinaccudukaimu

Ilens: ocBoeHHE BOMPOCOB TEMbI W (POPMUPOBAHUE KOMIIETCHIIMN TIPH
MOMOIIY MPAKTUYECKUX 3aJJaHUM.

[Tnanupyemblie pe3yabTaThl O0yUCHHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH IOMHUTh W HCHOJIb30BaTh COIMAIbHOE
B3aMMOJICUCTBUE W PEATM30BBIBATH CBOIO POJb B KOMaHJE B cpepe MCKYCcCTBA U
KyJbTypbl ipunsTUs pemenuit (TPU3 u qpyrux mertonon);



- Ha OCHOBE YMEHHUH JOJDKEH COXPaHATh CIIOCOOHOCTh MPHUMEHSTH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTypbl NpuHsTHs pemienuit (TPU3 u npyrux meTon0B);

- Ha OCHOBE HaBBIKOB JIOJDKEH MOJJIEPKUBATH TOTOBHOCTh IPUMEHSTH
COILIMAJIbHOE B3aMMOJICUCTBHE U PEATM30BBIBATH CBOIO POJb B KOMaHIe B cepe
UCKYCCTBA U KyJIbTyphl npunstus pemenuit (TPU3 u npyrux metoaoB).

B pesynbTaTe ocBoeHUs TeMbl (GOPMUPYIOTCS KOMIIETEHITUU:

- [IK-3 (CnocoGeH opraHn3oBaTh MPOBEACHUE HAYYHO-UCCIIEIOBATEIBLCKUX
Y OIBITHO-KOHCTPYKTOPCKUX pa3pabOTOK MO OTICIBHBIM pa3jiejiaM TeMBbI).

3aHsATHE TPOBOJUTCS B MHTEPAKTHBHOW (hopMe: pelieHue pa3HOYPOBHEBBIX
U IpOOJIEMHBIX 33/a4.

Teopernueckast 4acTb

Pecypcel - 310 ouenbp BaxHblii paszgen TPU3. IlpumeHeHue pecypcoB yBeIMUMBAET
UJCAIBHOCTh CUCTEMBI M PELICHUS 3aJa4, I03TOMY MCIOJIb30BAHUE PECYPCOB OCYILECTBIISIOT
MPAKTUYECKH ¢ JTI00bIM HHCTpyMeHToM TP 3.

Hcnons3oBaHne pecypcoB - 3TO MOIIHBIA MHCTPYMEHT YJIYYIICHHs CHCTEM U HUX
Y/ICLIEBIICHHUS.

[lepBoHauaibHO HEOOXOAMMO BBIIBUTH PECYPCHI, a 3aT€M HCIONB30BaTh HX. OOmuit
ITOPUTM IOKa3aH Ha puc. 1.
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BoisiBiienue HeoOXo0aHMBbIX

BrinBnenne
PecypcoB H MX

CBOJCTB

s 2150 2 e e T e s T

Hcnoab3oBanue
pecypcos

HenoabsoBanne He0OX0IHMBIX
~ CBOICTB DECVDCOB

Puc. 1. O6muii anropuT™ BBISBIEHUS U HCIIOIH30BAHUS PECYPCOB
I[J'Ii[ peIICHUA 3ada4u WU Pa3BUTHA CUCTEMBbI, IIPEKIC BCECTO H€O6XOJII/IMO OIpCACIINTD
CBOICTBa CHCTEMBI, KOTOPBIE JOJKHBI OBITH YIYYIIIEHBI. 3aTEM BBISIBUTH PECYPCHI, 001a1al011e
JTAaHHBIMM CBOMCTBamMHu. JlJIsi 3TOro ONpEeNensioT BCE CBOMCTBA HMEIOIIMXCS pecypcoB. B
3aKJTFOYEHUN UCTIONB3YIOT HEOOXOMMbIE CBOMCTBA [Tl PEIICHUS 3a/1a4H WM PA3BUTHUS CUCTEMBI
CBOICTBA.
[Ipumeuanue. [Tox cBONCTBOM MOXKET TaKkKe MOHUMATHCS TAPaAMETP CUCTEMBI.

Bormpocs! 1 3ananus

3ananue 1.

1. IlpuBeauTe MpUMeEpHI pa3IUYHBIX BUJIOB PECYPCOB.

1.1. IlpuBeaute npuMepsl PyHKITMOHATBHBIX PECYPCOB.

1.2. IlpuBenute mpuUMepbl CTPYKTYPHBIX PECYPCOB (3JIEMEHTOB, CBS3EH H



dbopmbI).

1.3. IlpuBeauTe npuMepbl BEIIECTBEHHBIX U IOJEBBIX PECYPCOB.

1.4. IlpuBeauTte npuMepsl peCypcoB MOTOKOB.

1.5. IlpuBeauTe npuMepbl peCypcoB BpEMEHHU U POCTPAHCTBA.

1.6. IlpuBeauTe npuMepbl CHCTEMHBIX PECYPCOB.

2. BpIsBUTE W NPUMEHUTE PECYpPCHl JUIsl HCIHOJB30BAHUS CHCTEMBI I1O
HOBOMY Ha3HA4€HUIO.

2.1. [Ipennoxxute Apyrue NpuMeHEHUs] OTPaOOTAHHBIX IITHH.

2.2. Haiinute HOBbIE MPUMEHEHHS TIACTMACCOBOM OYTHUIKH.

2.3. Haitnute HOBOE IpUMEHEHUE aBTOPYYIKH.

2.4. BoibepeTre caMOCTOSTENTFHO CUCTEMY U HailiuTe €il HOBbIE MPUMEHEHUSI.

Samanue 2.
3agauda 1. KaGansl
VYcnoBue 3anauun

B HexoTophIX paiioHax MOABWINCH KabaHbl. JKUTENM CTaau KaloBaThCA B
MYHULIUIAIUTET, YTO 3BEPHU MOIXOMAAT K JBEPU UX JOMOB. JKMBOTHBIE KPYIIHBIE U,
KaK MpPaBUIJIO, XOAIT cTasMu. JleTu u B3pocibie OOATCS UX, OCOOCHHO B HOYHOE
BpEMS.

MyHUITUTIATUTET HE UMEET CPEJICTB, UTOOBI MOMMATh JKUBOTHBIX.

3anpenieHo youBaTth KaOaHOB UM IPUYMHATH UM BPE[l B JTIOOOM cilydae.

C npyrou CTOpOHBI, TaKasi CUTyallHsl SIBJISIETCSI HEPUEMIIEMOM.

Pemute Ty npobiiemy.

Pa36op 3agaun

Cuauasa npoBezieM pazoop ¢ moMmonisto Jioruku APNU3.

All: KaGanbl cTany NpuxoJuTh K IOMaM KHUTEJIE MECTHOCTU. DTO OIMACHO.

TII: TlpoTuBopeure Mexay MPUXOJIOM KabaHOB K JOMaM W HEXKeIaHUEM
JKUTEIIEN UMETh UX PSIJIOM.

HNKP: KaGanbl He XOTAT WIM AaXe OO0SATCS IOJOMTH HAa TEPPUTOPUIO
rocesieHusl. Tem caMbIM YJIOBJIETBOPSETCS KEJIAHUE KUTEIIECH.

Urto HyxHO cHaenarb, 4ToObl KaOaHBI OOSIIMCH TIOSBUTHCS Ha JTOU
TEPPUTOPHUU?

KabGans1 6osTcs mosiBiIeHUS 00Jiee KPYIHBIX XUITHUKOB, HAIPUMEP, TUTPOB.

®OII: Ha teppuTopuio moceieHuss HEOOXOIUMO 3alMyCTUTh TUTpa (XOTs Obl
OJHOTO), 4YTOOBI KabaHbl OOSUITMCh IOAXOAUTh K O3TOM MECTHOCTH, U HEIb3S
3aycKaTh TUTPa, TaK KaK 3TO MOXKET MPUBECTH K eIle O0JIbIIel OMaCHOCTH.

Paznenenue mpoTUBOPEUYMBBIX CBOMCTB.

3HauuT, TUrpa OBITH HE JOJDKHO, a 00pa3 MPUCYTCTBUS TUTPa JOHKEH
co3/laBaThCs y KabaHa. Mbl JOJDKHBI C/IejaTh OE30MaCHYI0 «KOTIHI0» TUTPA.

Mpb1 BOCIIOIB30BANIMCH TpUEMOM 26. [IpuHIIMT KOTUPOBAHMSL.

Kax >xuBoTHBIE co37at0T 3D PEeKT MPUCYTCTBUS B JaHHOM paiioHe. Koneuno!
OHU METAT AaHHBIN pailoH.

JlaBaliTe 1 Mbl KIIOMETHM) 3al1aXxOM TUTPa BECh PAHOH I10 IEPUMETPY.

Pemenne
B 300mapke B3suii SKCKPEMEHTBI TUTPA M pa3BEU UX BOJIOH, CCIIaB CIIa0bIii



pacTBOp. YesnoBek HE YyBCTBYET 3TOI'0 3amaxa.
OTUM PacCTBOPOM OMPHICKAIIN PAOH MO MEPUMETPY.

3anauda 2. ['epakn
YcaoBue 3agaun

VY mapst ABrus, cbiHa Oora conHia ['enmoca, ObUTM HEMCUYUCIUMBIE CTaja,
KOTOpbIE OH JIep»ajl B OrpOMHOM 3aroHe. Tam ObuIo TpucTa OBIKOB, OENBIX Kak
CHET, IBECTH KPACHBIX, KaK MMypIyp, ABEHAIATh OCIbIX, KakK JieOeau. A OuH OBIK,
caMbIil KpacuBbIH, CHsiT TOAOOHO 3Be3ze. TOJIbKO ¢ KaXKJbIM rOJAOM BCE TpyJHEE
ObII0 pa3oOpaThes, Kakol OBIK Kakoro mBeta. Jlemo B Tom, 9To ABTHA OBLI
CTpamHblii Hepsixa. Hukorma co ckotHoro naBopa He yoOupan HaBo3! U Bce
MPEKPACHBIC )KUBOTHBIC KA3AJIUCh OJJTHOM MAaCTH — TPSI3HOM. ..

OBpucdeil Beses reporo paCUUuCTUTh aBIMEBBI KOHIOMIHY. ['epaki npuiien K
ABTHIO U CKa3a:

— 4 BpIuMILy Bce 3a JIeHb. HO 3a 3TO Thl AOJKEH OTHATh MHE AECATYIO
4acTh CKOTA.

OH BbINOIHUT CBOE c10BO. Kak 310 0H caenan?

Pa36op 3agaun

['epaksi J0JKEH BOCIOJIB30BATHCS KAKUM-TO PECYpCOM, KOTOPBIM OBICTPO
OYHCTHUT CKOTHBIHN ABOP.

ITO IOJKEH OBITH KAKOM-TO MOIIHBIN OTOK BOJIBI.

Pemenne

I'epakn cBoerw mnanmuied B3JIOMal € JABYX HPOTHBONOJIOKHBIX CTOPOH
KaMEHHYIO OTpajly 3aroHOB. 3aT€M OH 3aBajJljl KaMHSMH pycia JIByX pek. Bojaa
XJIbIHYJIa B 3arOHBI, 32 HECKOJIbKO YacOB YHECJIa BCIO I'Psi3b, OMbLIA JKHMBOTHBIX.
HecueTHble ObIKM, KOPOBBI, KOHHU MPEACTAIA BO Bcell cBoel kpace! A I'epaki npu
ATOM AaXXe pyK He 3aMmapait Hapo3om! OH mpumien Kk ABrUI0 U CKa3a:

— 51 BBITIOJTHUIT CBOIO PaboTy, TENeph paciiadyuBancs, o ABruii!

A uaps BeiTHaI ['epakia. M oH HU ¢ 4eM BepHYJICS TOMOM, MOTOMY YTO OOTH
MIPUKa3aId €My CIIYKUTh DBpHUCHEI0, a HE BOEBATh C €r0 COIO3HUKAMU, JTaXKe €CITU
peyb IIJ1a O 3alUTe COOCTBEHHOM YECTH U IOCTOMHCTBA.

3anaua 3. UckyccTBeHHBIE pUQBI
VcnoBue 3agaun

[IpumepHO B ABYX KHJIOMETpax OT MmobOepexbs KypopTHoro ropoaa dopt-
Jlonepaeitn, uro Bo diopuae, peuniid co3aaTh HUCKYyCCTBEHHBIN pud OcOopH.
Pudmi ciryxat MecToM 0OUTaHUSI PhIO U YCTPHII.

C 5Toil 1eNnbl0 pelniIn UCHOJb30BaTh MU3HOIICHHbIE MHUHBL. [IpoekT BceM
Ka3ajcs BeEJIMKOJEeNHbIM. He TOIbKO cO3/1aeTcsi MCKYCCTBEHHBIM pud, HO u
n30aBJISIOTCS OT ABYX MUJIJTMOHOB IIHH.

IuHbl CBSI3bIBAJIM HEMIOHOBBIMH BEpEeBKaMU M cOpachlBajd B BOIY, HO
MOpCKasi BOJA pa3besia BEPEBKU U CBSI3KM PACHAINCH HA OTAENbHbIC IUHBL. OHM 32
CUeT TeUeHUI, MPUJIMBOB U OTIUBOB MEPEMEILAINCh U BBIOpPACHIBATNCH HA; Oeper.
Mopckue oOuTaTenu XUBYT TOJBKO B HEMOJBMXKHBIX MecTax. Kpome Toro, Bo*
BpeMs IITOPMOB pa30pocaHHble IIMHBI HAYMHAIU TOAHMMATHCA CO JHA U



YAApATHCSI O €CTECTBEHHBIE KOPAIIJIOBBIC PU(BI, HAHOCS UM TTOBPEKICHHUS.

ITocne HECKONBbKUX HEYJIAuHBIX IIOMBITOK PEIIMIM JHUKBUIUPOBATH PHUD.
Takoi mpoekT oboiaeTcs 6osee 3 MIUIITHOHOB J0JIJIAPOB.

Kak yaemeButh nNpoeKT WM CIeNIaTh €ro OeCIIaTHBIM?

Pa36op 3agaun

Korma HyXHO, 4TO-TO yACHIEBUTHh WM CHAENaTh OECIIaTHO, TO HYXKHO
BOCIIOJIb30BaThCSl PECYpCaMU.

Pecypcel nomxHBI 0071aaTh CIOCOOHOCTHIO TIOJTHUMATH CO JTHA MTOKPBIIIKH.
DTO CIOCOOHBI A€IaTh aKBAJIAHTHUCTHI.

Pemtenne

HyxHO 10roBOpUTHCS ¢ OMMXKANIIMMU OTICJICHUSIMU JaWBUHTA, IPOBOAUTH
TPEHUPOBKM M COPEBHOBAHUA B 3TOM paiioHe. Kpome, TOro K 3TOMy MOKHO
MOJKJIIOYNUTHh U TPEHUPOBKHA BOCHHBIX.

Bomnpocsr
. Urto Takoe pecypcol? JlailTe onpeiesieHue.
. OnumuTe KaaccupuKaio CUCTEMBI PECYPCOB.
. Kakue umerorcs ucrounuku pecypcon? I'ie MOXHO Opath pecypchl?
. Onummre BUabl pecypcoB. [IpuBennre npumepsi.
. Ilo kakuM KpUTEPHUSAM MOKHO OLIEHHBATh pecypchl? [IpuBennre npumMepsl
OLICHOK.

6. Onumute ciocoObl H3MEHEHHSI PECYPCOB.

7. Kak omnpenensitoTcsi CBOMCTBa PeCypcoB?

8. OmummuTe MOCIeN0BaTeILHOCTh MPUMEHECHHUS PECYpPCOB IS PEIICHUS
3a/1ay.

9. OnummTe MOCIe0BATEIIBHOCTD BRISIBJICHUS U TIPUMEHEHHS PECYPCOB IS
MPUMEHEHUS CUCTEMBI 10 HOBOMY Ha3HAYEHUIO.

Ok wWwNE

Bomnpock! kK NpakTUYECKOMY 3aHSATHIO

1. OGuue noHaTHs KCTIOIB30BaHus pecypcoB B TPU3

2. Knaccudukanus cuctemsl pecypcoB B TPU3

3. IlpumeHeHre CUCTEMBI pECYpPCOB 110 HOBOMY Ha3HaueHuto B TPU3
4. BrIsiBIIEHME CBOMCTB CUCTEMBI pecypcoB B TPU3

5. [IpuMmeHenne BBIABIEHHBIX CBOWCTB CUCTEMBI pecypcoB B TPI3

Jlureparypa: [1-4]
IMPAKTUYECKOE 3AHSTHE Nel2
Dddextsr B TPU3
[lenb: ocBOEHHE BOIMPOCOB TEMBI M (OPMHPOBAHWE KOMIIETEHIMA IPH

MTOMOIIX NPAKTHYECKUX 3aIaHUMU.
[Tnanupyemblie pe3yabTaThl O0yUeHUS:



- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICUCTBUE U PEAIM30BBIBATH CBOIO POJIb B KOMaH/e B cdepe UCKycCTBa U
KynbTyphl nipunsatus pemenuit (TPU3 u qpyrux meronos);

- Ha OCHOBE YyMEHUH JOJKEH COXPaHSATh CHOCOOHOCTh MPUMEHSTh
COLIMAJIbHOE B3aMMOJICHCTBUE U PEATM30BBIBATH CBOIO POJb B KOMaHIE B cdepe
MCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux meTo10B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOJJIEPKUBATH TOTOBHOCTh IPUMEHSTH
colLlajbHOE B3aMMOJCHCTBHE M pPEajn30BBIBATH CBOIO POJIb B KOMaHzAe B cdepe
UCKYCCTBA U KyJbTypbl NpuHsThs pemenuit (TPU3 u npyrux Mmetonos).

B pesynbraTe ocBoeHUS TeMbI (POPMUPYIOTCS KOMIIETSHIINHN

- YK-3 (CmocobeH oOCymecTBISATh COIMAIBHOE B3aUMOJICHCTBUE M
peann30BBIBaTh CBOIO POJIb B KOMAH/IE).

3aHsATHE TPOBOJUTCS B MHTEPAKTHUBHON (popMe: pelieHue pa3HOYPOBHEBBIX
U IPOOJIEMHBIX 3a]1a4.

TGOpeTI/I‘leCKaﬂ qacCTb

D¢ddexramu Taxxke Ha3pBalOT Hay4yHble 3G dekTsl, TexHonorunueckue 3ddextr. [loxa
s dexkToMm OyaeM MOHUMATh NPEeoOpa3oBaTENb OJHOTO ICHCTBHS (BO3ACUCTBHS) WIIU TIOJIS B
JIpYyroe, ¢ UCIOJIb30BaHUEM 3HAHUN (U3UKH, XUMHH, OMOJIOTUU, MATEMATHKU.

B obmewm cirydae 3¢p¢dekT MOKHO TPEJACTaBUTh B BHJIE «HUEPHOTO SIIHUKA» C BXOIHBIM
BO3/eiicTBEM X, BBIXOJHBIM BO3ACHCTBUEM Y, YIPABISAIOIIUM BO3JIEHCTBUEM Z U HOCHUTEIEM
(mpeobpazoBarenem) U. Cxema TexHosmorndeckoro 3ddexra nzodpakeHa Ha puc. 1.
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Puc. 1.1. Cxema «4epHOTO SAIIHUKa»

X - BXoJHOE BO3/IeHCTBHE, Y — BBIXO/IHOE BO3/IeiicTBUE, Z — YIpaBIISIONIEe BO3/IEHCTBHE,

U — HocuTensb (mpeodpa3oBartelib)
ITpeoOpasyem cxemy (puc. 1), HCIIONB3YsI HOHATHUS BEMOJIBHOTO aHAIN3a, TOT/1a BXOJHbIE
X, BeIXozHbIe Y U yrpasistonie Z Bo3aeicTsuil npeacrasuM B Buae nois (I1sx, I1Beix u Ilymp)
pasnn4yHON mpupojsl, a Hocutenb U - B Buze Bemectsa B. Torna puc. 1 MOXXHO NpeCcTaBUTH B

BU/JIE puUC. 2.
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Puc. 1. Cxema s¢gdekra

[IBx — BxoagHoe noe, [IBbix — BeIxogHOE 11071€, [lymp — ynpasinstoiiee Bo3aeincTeue, B —
HOCHUTENH (Mpeodpa3oBarTelib) — BEIMIECTBO, BBITIOMHSIIOMIEE YPHEKT

Kax it ahdexT xapakrepusyercs cooTBeTcTBYIOmmME noismu 11Bx, IIBeix u [lymp u
BHJIOM BelecTBa B, mpeoOpa3yromiero BXoaHOE BO3/ACCTBHE B BhIxoAHoe. Hocutenem Moryr
ObITh:  (u3MYECKHE  OOBEKTHI, XHWMHUYECKHE  BEIECTBA, OHOJIOTUYECKUE  OOBEKTHI,
MaTeMaTHYeCKHe MpeoOpa3oBaHusl, TeOMETpUUIECKHE (POPMBI U T. 1.

PazpabGoranbl ykazarenu 3¢¢dexkroB U TaOnuubel npuMeHeHHs 3¢dexToB. B Takux
Ta0JIMIIaX BHUJ TEXHOJIOTHYECKOTro 3(deKkra OmpenesseTcs IO BBIXOAHOMY JCHCTBHIO WIIH
¢ynkuuu (IIBBIX), KOTOpBIE HEOOXOAMMO BBINONHUTH. llpumeHeHune 3¢ ¢peKToB MO3BOISIET
MOJTy4UTh OoJiee WAeaTbHOE peIIeHHe, TaK Kak MpH 3TOM paspemaercs (HU3HIecKoe



MIPOTUBOpPEUHE.
Hamomuum, 9T0 3(peKThI BKIIOYAOT:
- (huznueckue;
- XUMHYECKHE,
- OMOJIOTHYECKUE;
- MaTeMaTU4ecKue (B YaCTHOCTH, TE€OMETPUICCKHE).

( | T)cbtbeﬁy » ""”)
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[ l'eomempuueckue ]

Puc.3. Knaccudukamus s3¢pdhexTon
Bomnpocs! u 3ananus

Sanmanune 1.

1. [IpuBenuTe IPUMEpPHI Ha:

1.1. ®uznyeckue 3HhPeKTHI.

1.2. Xumunueckue 3h(PexTsl.

1.3. buonoruueckue 3pHeKThl.

1.4. MatemaTtuueckue 3¢ HEKThlI.

1.4.1. B yactHOCTH, HAa TeoMeTpUIECKUE YPHEKTHI.

Samanune 2.
3amaya 1. AHTEHHA 119 CIyTHUKOB
YcnoBue 3anaun

AHTEHHA JJI CIIyTHUKOB U KOCMHUYECKHUX Kopabieil JomKHa UMETh TOUHYIO
napabosueckyto ¢opmy. OT 3TOro 3aBUCUT TOYHOCTh NpUEMa M Mepenadu
uH(popManuu.

[Ipu 3amycke cmyTHHKa Ha OpOMTY aHTEHHA JIOJDKHA OBITh CBEPHYTA, a B
KocMoce pa3BepHyThcs. C 3TON IIeNIbI0 MCHOJIb3YETCSl CIIOXKHAs CUCTEMa TOYHOU
MEXaHUKH, Pa3BOPAYMBAIONIAs OTACIbHBIC JIEMEHTHI AHTCHHBI.

Kax ynpocTuth cuctemy pa3BepThIBaHUSI AHTCHHBI?

Paz6op 3amaun

NKP. AHTeHHa AOJI)KHA PACKPBIBATHCS CaMa.

Bocnons3yemcst Tabnuieit npumenenus: pusndeckux s dexron. [loaxonst
nyHkTel 15, 19, 21. BreiOupaeM ¢azoBsie mepexoabl BTOporo poja — sddekt
naMaTu (pOpMBI.

Pemenue

bru10 mpennokeHo CIoKHBIN MEXaHW3M CBEPHYTH JI0 BEIIECTBA - «YMHOTO)
BelecTBa ¢ 3 PexToM mamsaTH GOpMBI.

B MoMeHT 3amycka aHTeHHa CBepHYyTa B KiIyOok. Korga crmyTHUK HaxoIuTCs
Ha OpOHMTE, OTCTPENMBAIOTCA KPBILIKA KOpIyca, 3aKpblBaroliyde aHTeHHy. llof
COJIHEYHBIMH JTydaMH MaTepuaj aHTCHHBI HArpeBaeTCs M BCIOMHUHAET HJICAITHHO
TOYHYIO MapaboInYecKyto hopmy.



3agaya 2. JIunus s5ekTponepenayd
YcaoBue 3agaun

[Ipu oskcmmyaranuu  auHud — 3nektponepenad  (JIDI)  mpoucxoaut
oOneneHeHue nMpoBoioB. boproTcs ¢ HuM, HarpeBast JIDII Tokom OT crieraIbHbBIX
CWIBHOTOYHBIX TpaHC(POPMATOPOB MpPH CHATOM padoueM HampsikeHuu. Taxoit
Metoa Tpedyet oTkitoueHus JISII, nonoaHUTENIbHOTO 000PYI0BAHUS U T. 1.

Tpebyercss HaiiTu cnoco6 3amuThl mpoBogoB JIDII ot obnenenenus 6e3
CHSATHSI pab0Yero HarpsHKeHHUS.

Pa36op 3agaumn

HNKP. Cpena cama mnpemsarcTByeT OOpa3oBaHUIO JbJa HA MOBEPXHOCTH
CTEP>KHS TIPU TOHUKEHUU TEMIIEPaTypPHhI.

Cpena, okpyxaroias mpoBo/ia, JOJDKHA caMa MPENsSTCTBOBATh KOHIEHCAUU
MapoB WJIM HArpeBajach MPHU MMOHWKEHUH TEMIIEPATYPBI.

N3 Ttabnuuel BeiOupaem 1. 3. IloBblieHue TemmepaTypol. Dddext —
AIEKTPOMArHUTHASI UHAYKIUS.

Pemenue

HyxHO BBECTH KOpPOTKO3aMKHYTBIM MPOBOJHUK, HO HAarpeB OT HEro Oyjaer
cinaldbIM, Tak Kak pabouue Toku B mpoBojax JIDII HeBeNMKU W MarHUTHBIE TOJIS
HE3HAYUTEIbHBI. MoxHO YCUJIUTh MAarHUTHbIE oI, BBITIOJTHUB
KOPOTKO3aMKHYTBII BUTOK B BHJIE KOJIbIA U3 (DEPPOMATHUTHOTO MaTEpHaIa.

JlaHHO€ penieHre TOXe UMEET HEJA0CTATOK — KOJIbIIAa HarpeBaloTCs BO BCEM
WHTEpBaJe U3MEHEHUS TEMIIEPATYPbl OKPYKAIOLIEH CPeIbl.

Boibupaem n. 1 Tabnuubl «M3MEHEHUE TEMIIEpaTypb» IOJCKa3bIBAET
busnueckuit 3¢ ekt nepexon yepes Touky Kropu.

Hcnons3zyem Marepuan ¢ mepexoj oM yepe3 Touky Kropu mpu MmoBbIIEHUH
temneparypsl Boiiie 0°C

3amada 3. 3apactanue TpyO
VYcnoBue 3ana4n

Ha ogHoMm 13 3aB0J10B 10 TpyOam MojAaBaiv MIEIOYHYIO )KUJIKOCTh U TPYObI
3apacTayiy. VX mpuxoausioch YUCTUTh WM 3aMeHATh. [lo npyrum Tpybam Tekia
kucnas xuakoctb. Kucinora pasbenana CTEHKH TpyO, B KOTOPBIX MPUXOIUIOCH
YUHUTH, 3aBAPUBAs TAKUE MECTA.

Kaxk ObITB?

Pa36op 3agaun

HKP. TpyObl HE 3apacTaroT U HE pa3zbEeAAOTCS.

Bocnionsdyemcss  TaOnunedl  NpUMEHEHHUS ~ XUMHUYECKHMX  3((eKToB
(npunoxxenue 3). I1. 14. Pazpymenue oobekTa. Xumuueckuil 3Q¢eKr: - peakuuu
OKHCJIEHUS] — BOCCTAHOBJICHUS.

Pemenune

[IpennoxkeHo mojaBaTh MO KaXI0W TpyOe MOOYEpEeAHO TO KHUCIOTY, TO
menoub. Kucnmora paszpemaer ocanok, oOpasyemblid mienodsto. Tpyba He
3aCOPSIETCS U HE M3HALIMBAETCA.



Bomnpocer

1. Onumurre noustue 3gpdexra.

2. Ecnu sddexT npencraButh B BUAE YEPHOTO SIIIMKA, TO YTO Y HEro Ha
BXO/JI€, BBIXOJIE U, UTO MPEJCTABISET CaM YEPHBIN SITUK?

3. Kakue Bunbl 3 dexroB ucnonn3ytorcs B TPU3?

BOHpOCBI K IIPAKTHYCCKOMY 3aHATHUIO

1. D¢ dexTrr B untepnperarmu TPU3

2. ®uznueckue 3QdexTsl B unTepnpetanuu TPU3

3. Xumuueckue 3¢dexts! B unTepnperanun TPU3

4. buonoruueckue 3¢ ¢dextsl B uHTepnperanuu TPU3
5. Marematuueckue 3¢ pextrl B unTepriperanuu TPU3

Jlureparypa: [1-4]
INPAKTHYECKOE 3AHSATHUE Nel13
BenonbHbIl aHaIu3.

Llens: ocBoeHHE BOMPOCOB TEMbl M (POPMUPOBAHUE KOMIIETCHLHMH MIpH
ITOMOIIY IPAKTUYECKUX 3aJaHUM.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIb30BAaTh COLMAIBHOE
B3aMMOJICUCTBUE U PEAIM30BBIBATH CBOIO POJb B KOMaHAE B cepe MCKycCTBa U
KyJnbTyphl nipunatus pemenuit (TPU3 u gpyrux Mmeroaos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTh MPUMEHSTH
CoLlMajJbHOE B3aUMOJEHMCTBHE M PEaIM30BbIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl puHsaTHs pemenuid (TPU3 u npyrux meTonos);

- Ha OCHOBE HAaBBIKOB JOJDKEH IOIJIEPKUBATH T'OTOBHOCTH IIPUMEHATH
CoLlMajJbHOE B3aUMOJEHMCTBHE M PEaIN30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
HCKYCCTBA U KyJbTyphl npunsitus pemenuit (TPU3 u qpyrux metoaoB).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETEHITUH:

- TIK-3 (CrocobeH opraHu30BaTh MPOBEACHUE HAYYHO-HCCIICAOBATEIbCKUX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACITBHBIM pa3/ieliaM TeMbI).

3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOW (opMe: pelieHre pa3HOYPOBHEBBIX
U TIpoOJIEMHBIX 3a/1a4.

Teopernueckas 4acThb

CTpyKTYypHBII BEelIeCTBEHHO-TIOJIEBOM (BEMOJIbHBIN) aHAIN3 -

pasnen TPU3, usyqaromuii 1 npeoOpas3yromuil CTPyKTypy cUcTeM. BenonbHbIN aHamu3
pazpabotas I'. C. AnpTHIyniepom.

BenonbHbIN aHaNMU3 - 3TO SA3BIK CXEM, [TO3BOJISIFOILNN MPEACTaBUTh UCXOJHYIO CUCTEMY B
BHJIC OTPECICHHON (CTPYKTypHOI) Moaenu. C MOMOIIBIO CIIeUATBHBIX MPABUJ BBISBIISIOTCS
CBOMCTBA DJTOM CHCTEMBI. 3aTe€M 110 KOHKPETHBIM 3aKOHOMEPHOCTSIM MPeoOpa3OBBIBAIOT



MCXOJIHYIO MOJIETb 33Ja4i U TOJIy4aloT CTPYKTYpPY pELICHUsl, KOTOPOE YCTPaHSET HEJOCTaTKU
HCXOJHOU CUCTEMEL.

CraTuCTUYECKHA aHAIM3 PEHICHWH TOKa3aJ, YTO JJIs MOBBIMICHUS S()(HEKTHBHOCTH
CUCTEM HX CTPYKTypa JOJDKHa OBITh ompenesneHHON. Mojenb Takoil CTpYyKTyphl Ha3bIBaeTCs
BETIOJIEM.

Bernonp — Moaens MHUHHUMANbHO YIPABISEMOM CHCTEMBI, COCTOAILIEH U3 JBYX
B3aMMOJICHCTBYIONUX OOBEKTOB U MX B3aMMOJICHCTBHIA.

BiaumopeiictByromue oObEKThl YCIOBHO Ha3BaHbl BellecTBaMH U 0003HavaroTcs Bi u
B2, a camo B3anmoclicTBHE HA3BIBACTCS MOJIEM U 00o3Hayaercs I1.

Ilon «BemecTBOM» OyaeM MOHUMaTh JIO0OM OOBEKT, HAYMHAS C MaTepuasa, ero
CTPYKTYpPBI, MOJIEKYJ, aTOMOB, /10 CAMBIX CIIOKHBIX CHUCTEM, HalmpuMep, KOCMUYECKasl CTaHIIHSI.
B undopManinoHHbIX cUCTEMaX 3TO MOXKET OBITh AJIEMEHT WJIU JaHHBIE.

[Tostle MOXeT MPEACTABISITH cOOOW F000E ACHCTBHE WM B3aUMOJCHCTBUE, HAIpUMED,
SHEPTUIO0, CHITY UK UHpopMaIuio. B MHGOPMaIMOHHBIX CHCTEMAX 3TO MOKET ObITh alITOPUTM.

Benonp n300paxaercs: cxemMoiu.

By B

Tepmun Bernonbs o6pa3oBan oT ciioB «BermectBo» u «Ilosey.

BernonbHBIN aHaMM3 BKJIIOYAET B CceOsl ONMpPENEICHHBIE TpaBHJIa W TCHICHIMH. OTH
TEHJICHUWHU TOAYUHSIOTCS 3aKOHY YBEIUYEHHS CTEIIEHU BEIOJIBHOCTH.

BenonbHbIM aHanM3 npeaHa3HavueH IS

- IPEICTABICHUS HCXOJHOM CTPYKTYPHI 33724 (CHCTEMBI);

- ONPENICNICHHS CTPYKTYPHOTO PELIEHUA 3aa4H;

- BBISIBJICHUS IEPCIEKTUBBI PA3BUTHS CTPYKTYPbI CUCTEMBI.

Bomnpocs! u 3aianus

3amanue 1.

1. IlpuBeauTe MpUMeEpPHI pa3IMYHBIX BUJIOB BEIIECTB U MOJICH.
1.1. IIpuBenuTe npuUMeEpPsHI Pa3IMUHBIX BEIIECTB.

1.2. [IpuBenuTe npuUMeEpPHI Pa3IUUYHBIX TOJICH.

3ananue 2.

ITocTpouTh BENOJIBHBIE CTPYKTYPHI 1Sl IPUMEPOB

[Tpumep 1. TypOuHa peakTUBHOTO JABUTATENS

TypOuHbI peakTUBHBIX ABUTaresieil padoTarOT MPU BBICOKUX TEMIIEPATYpaX.
YToObl COXpaHUTHh MPOYHOCTHBIE CBOWMCTBA JIOMATOK TYPOWH, MPUXOIUTCS B
HCXOJHBIM MaTepuanl a00aBlATh JIETUPYIONIUME 00aBKH, Hampumep, KoOalbT,
KOTOPBIN YBEJIMYMUBAET B 3HAUUTEIBLHON MEpe CTOUMOCTh TYpOUHBI, HO IPUIAET el
YCTOMYMBOCTH K BbICOKMM TemriepatypaMm. Komnanus «lIpart sun Yutany» (Pratt
& Whitney) pazpaboTana TEXHOJOTHIO W3TOTOBJICHMS JIONATOK, MO3BOJISIFOILYIO
CHU3HUTH cojiepkaHue B HUX KoOanbTa Ha 30%. Jljist 3TOrO J1la3epoM CBEpIST B
JIOTIaTKax MeJbyYaliine OoTBepcThs. Bo3ayx, npoxXomdimmi 4Yepe3 OTBEpCTHS,
OXJIAXJAeT JIONATKW, M, KPOME TOrO, CHMXKACTCA  adpOAUHAMHYECKOE
cornpotuBiieHre. Takum o00pa3oM, TypOMHBI MOXKHO M3TOTOBUTH M3 MEHeEe
YKapOIPOYHOI0 MaTepuaa.

[Tpumep 2. boprba ¢ kaBuTaruein



KaBuTanus BbI3bIBAET 3PO3HIO (pa3pylLIEeHUE) MaTepHaa yCTPOICTB, I1e OHa
npoucxoaut. C KaBUTALUEH TBITAIOTCS OOPOTHCA, MPU ITOM JIOCTATOYHO BaXKHO,
4yTOOBl KaBUTAllMA MOAABISUIACH paBHOMEpHO. [lpemsiokeHo i MoAaBiICHUS
BO3/ICCTBOBATHh HA KABUTAIMOHHBIC MY3bIPHKH YIBTPA3BYKOBBIMU KOJIEOAHUSIMHU B
nuana3zoHe yactot ot 1 10 50 x['m31.

[Tpumep 3. I3mepeHue MOITHOCTH

Kanopumerpruueckuii MeToa U3MEpPEHUsT MOIMHOCTH. [l u3MepeHus
MOIITHOCTH, TIOTJIONIa€MOM Harpy3koii B  cBepxBbicokodacToTHOM (CBY)
JMana3oHe, ONpENENsieTCsl KOJIMYECTBO TEIUla, OTAABAEMOE HArpy3Kod pabouemy
Teny (BOJE), MpUYeM, YaCTO caMoO pabodee TeJI0 MCIOJIb3yeTcs Kak Harpyska. C
MOMOILBI0 U3MEPUTENBHOIO y3JIa PETUCTPUPYETCS TeMIlepaTypa paboyero tena u
10 €€ 3HAYCHUIO OIPEEISETCS 3HAUEHUE MOIIIHOCTU32.

[Tpumep 4. JlekopaTUBHBINA CBETUIILHUK

N3BecTHBI JEKOPATUBHBIE CBETUIIBHUKH, WCIIOIb3YIOIINE ONTOBOJIOKHO.
Takoit cBeTwibHUK (puc. 1) cocTouT U3 JNammbl, pediekTopa, TeMIEepaTypHOTO
bunbTpa ¥ cBETOUIBTPA, COSAUHUTEIHHON IOJIOBKH U ONMTOBOJIOKOHHOTO Kabesl.

B aTOM cBeTUIBEHUKE CBGTO(i)I/IJ'IBTp OBLI OJHH U )KCCTKO 3aKPCILJICH.

r \
pnnonop uaeTo- COBAMHMT. ONTOBONOKOH HLS

PunsTp ronosxa  xafens 1/

namna umTp
TeMNepaTypHsii

a) Ceem om ceemo-
60006

aj) cxema ceemunbhika

Puc. 1. /IekopaTUBHBII CBETUIHHUK U3 ONTOBOJIOKHA
N300peTeH  JIEKOpAaTUBHBIA  CBETWIBHHK, KOTOPHIM C HU3MEHEHHEM
aTMOC(EpHOro N1aBJIEHUS MEHSET LBET. B JaHHOM M300peTeHHH CBETOPUIBTPHI
3aKperIeHbl Ha TOPPUPOBAHHON BaKyyMHOUN Kamepe, KOTopas MEHSET CBO 00beM
B 3aBUCUMOCTH OT aTMOC(EpPHOro JaBJ€HHS M TEPEBUTAECT Pa3HOLBETHBIC
CBETODUIIBTPHI.

Bomnpocsr

1. Yro Takoe BenmonbHBIN aHanu3? JlaiTe onpeneacHue.

2. YUto Takoe Bemnoin? JlaiiTe onpeaesieHue.

3. Uto Takoe BEIIeCTBO B BEMOJbLHOM aHanuze? Jlaiite ompeaeneHue. Bubl
BEIIISCTB.

4. Yro Ttakoe mose B BemnojgpHOM aHanu3e? Jlaiite ompeneneHue. Bubi
MoJIeH.

5. Ha3znauenue BenmosbHOTO aHanmu3a. BHABI MCIIOJIB30BaHUS BE- MOJBLHOTO
aHasms3a. IlpencraBneHne  UCXONHOM — CTPYKTypbl  3amaud.  Ilomydenue
CTPYKTYpPHOTO pelieHus 3a/1auu. [lepcrieKTuBbI pa3BUTUS CTPYKTYPhI CUCTEMBI.

6. Bunp! cBsizei.

/. Buzipl BenosIbHBIX CTPYKTYp. Ha3oBure ux.



8. Uro Takoe HeBenonbHas cuctema? Jlaiite onpenenenue.

9. Yto Takoe KOMIUIEKCHBIHN BenoJib? Buabl KOMITJIEKCHOTO BEMO- JIsl.

10. Yto Takoe BHYTPEHHUN KOMIIJIEKCHBIM BEMOJIb, BHEIITHUN KOMITJIEKCHBIM
BEMOJIb, KOMIUICKCHBIN BEIOJb HAa BHEIIHEW Cpele, KOMIUIEKCHBIA BEMOJb Ha
BHUJIOW3MEHEHHOU BHelHel cpene? [IpuBennure npumepslt.

11. Yo Takoe nEermHou BEnoib?

12. Yto Takoe IBOIHONI BEIOIb?

13. Buns! ycTpaneHust BpeIHbIX CBA3CH.

14. HaxoxaeHne TeXHOJIOTHIeCcKoro ddexra.

Bonpocsl kK MpakTU4eCKOMY 3aHATHIO

1. IloHATHA BENOJBHOIO aHAJIN3a

2. YcnoBHbIe 0003HaUYCHHS B BenoIbHOM aHanuse TPU3

3. Buasl BemmoIbHBIX CUCTEM B BeOJILHOM aHaianie TPU3

4. YcrpaHeHue BpeAHBIX CBA3€H B BenoyibHOM aHanu3e TPU3

5. Haxoxnenue Hy>xHoro ¢ dexra B BenonbHOM ananuze TPU3

Jlureparypa: [1-4]
IMPAKTUYECKOE 3AHSATHE Nel4
[IpakTnuecknii APU3

Llens: ocBoeHHE BOMPOCOB TEMbl W (POPMUPOBAHME KOMIIETCHLMH MpH
ITOMOIIY NPAKTUYECKUX 3aJaHUMN.

[Inanupyemsble pe3ynbTaTbl O0yUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh W HCIOJB30BaTh COLMAIBHOE
B3aMMOJICHCTBHE U Pealln30BbIBATh CBOIO POJIb B KOMaHJE B c(epe UCKycCTBa U
KynbTyphsl nipunsatus pemenuit (TPU3 u qpyrux meronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTh MPUMEHSTH
CoLlMajJbHOE B3aUMOJEHMCTBHE U PEaIM30BbIBATH CBOIO POJIb B KOMaHAE B cdepe
WCKYCCTBA U KyJbTyphl npunsitus pemenuit (TPU3 u npyrux meTon0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOIJIEPKUBATH TOTOBHOCTb IPUMEHATH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
HCKYCCTBA U KyJbTyphl Npunstus pemenuit (TPU3 u npyrux metonos).

B pesynbTaTe ocBoeHUs TEMbl (POPMUPYIOTCS KOMIIETEHITUU:

- TIK-3 (CrocobeH opraHu30BaTh MPOBEACHUE HAYYHO-HCCIICAOBATEIbCKUX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIBHBIM pa3/ieiiaM TeMbI).

3aHATHE MPOBOAMUTCA B UHTEPAKTUBHOU (popMe: perieHre pa3HOypPOBHEBBIX
¥ TIPOOJIEMHBIX 3a71a4.

TeopeTnueckas yacThb

«APU3 — koMIuiekcHas nporpamMmma aJIropuTMHUYCCKOro Tuiia, OCHOBaHHAasA Ha 3aKOHAX



pa3BUTHS TEXHUYECKUX CUCTEM M MpeTHA3HAYCHHAS JIJIS aHAJIM3a U PElIeHUS N300peTaTelIbCKIX
3agauy. ['.C. Anprirymiep

N3o0peraTenbekas cUTyalys U u300peraTesbekas 3a1aqa.

B TPU3 cymiecTBYOT NOHATHS U300peTaTENbCKAs CUTYAIUs U U300peTaTeNibcKas 3a/1a4a.
Haubonee Touno stu noustust copmynuposan asrop TPU3 I'. C. Anprmrymnep: «cxonnyro
uH(pOpMallMI0, U3 KOTOPOM MPEACTOMT BBLACTUTH 3a1ady, Mbl OyJeM Ha3bIBaTh
M300peTaTeNIbCKOM cUTyaluen, Wik nNpocto cutyarueil. Curyalusi — 3TO ONMUCAaHUE YCTPOICTBA
WM TIpoliecca ¢ YKa3aHHeM Ha KaKoe-TO HeJO0CTalollee KauecTBO.

Cutyanuu oOBIYHO JISKAT HA BUAY, BO BCIKOM CIIydae OHH XOPOIIO M3BECTHBI KaXKIOMY
cnenuanucty. Ho cutyauuu (B oT/inyme OT 3a/lay) HUYETO HE TOBOPST O TOM, YTO JIOIMYCTUMO
MEHSTh U YTO MEHSTH HE JIOITYCTUMO.

Bor tunuunas curyauus: «l[lapycHbliii kopabipb mpu ci1aboMm BeTpe pa3BUBAEeT Mayro
cKopocTh. Kak OBITE?»

Takas cuTyauuss MOpPOXKIAET MHOXKECTBO pPAa3HbIX 3aJay: Kak YBEJIUMYUTH IUIOIIAIh
napycos? Kak siydiie ucnonib3oBath uMmeromuecs napyca? Kak Boo0Oiie o0ouTHCh 0e3 mapycoB?
Kak yMeHBIINTH CONPOTUBIICHHUE BObI?

... HacTo ToBOpSAT, UTO MpaBWIIbHAS MTOCTAHOBKA 3a7addl — MOJOBHHA pemieHus. MBICIb
CIpaBelINBasi, HO He3aBeplleHHas. HyXHO YTOYHHTBH: MOCKOJbKY MpaBUIIbHAs MOCTaHOBKA
3aJaud — TIOJIOBMHA DEIICHHS, «BBIIPABIATH» 3aqady IOJDKEH caM wm3o0perarenb. Henmbss
TpeboBaTh: «llocTaBpTe 3amauy NpaBHIBHO, TOra s ee pemry». BboipaboTka HpaBHIBHBIX
YCIIOBHH 3aJaydl — 3TO M €CTh MpOIECC peHIeHUs. AOCOIIOTHO MPAaBHIBHO TOCTaBIICHHAS
n300peTaTeNbCKas 3a/1aya MepecTaeT ObITh 33a/a4eii, ee pElIeHHe CTAHOBUTCS OYE€BHIHBIM.

[Tonavany 3amada cnpsraHa B ©300peTaTesbCKoi cutyanui. Hy)kHO yMETh €€ BBIICIHTb.
beiBaeT u Tak, uTO M300peTaTeN0 MpeAsaralT YK€ BBIICICHHYIO 3a7ady, HO BBIICICHHYIO
HETpPaBWIbHO. B Takux, cirydasx MPUXOAWTCS BO3BPAIIATHCS OT HEBEPHOHW 3a7addl K MCXOIHOM
CUTYallMU U YK€ MIOTOM pellaTh HOBYIO 3a/1auy».

W3o0perarenbekas CUTyaluss — 9TO HEYETKOE OMHCAHWE CUCTEMbl WM CHUTYallud C
yKa3aHHEM IIeJIM, WM HEJOCTaTKOB {HexenareslbHbIX 3¢ dexkroB — HD). Yacto Takoe onucanue
o0JajaeT HeompeneNeHHOCThI0 (opMyaupoBkU. OnHa U300peTaTenbcKas CUTyalus, Kak
NPaBUJIO, COJEPKUT HECKOJBKO pa3HbIX H300peTaTesIbCcKUX 3ajady. ITO MOTYT OBbITh MaKCH-
3a[a9d WM MAHU-33/1a4H.

Curyanus nepeBoIUTCS B MAKCUMAJIbHYIO (MaKCHU-) UM MUHUMAJIBHYIO (MUHU-) 3a/1a4H.

[Ipn pemieHnn Makcu-3afauu: HEOOXOOUMO Ui ONPENENIEHHOM Ienu pa3zpaboTarhb
NpUHIUITHATBHO HOBYIO TC.

Makcu-3agaya - 3T0:

- 33/1a4a, TpeOyromas co3/1aHus NPUHIMIAAIBHO HOBOM CHCTEMBI, HAIPUMEp, 3aMEHBI ¢
¢bu3rUecKoro nNpuHIKMNa GYHKIIMOHUPOBAHUS JJIs OTIPEICTICHHOM 1€,

- 3a]1a4a PelIaeTcsi U3MEHEHUEM HaJICUCTEMBI.

VY MuHU-33a7auM Apyras Lejdb: HEOOXOJWMO COXPaHWUTh CYIIECTBYIOLIYIO CHUCTEMY, HO
o0ecreunTh HenocTarollee Moje3Hoe JieiicTBUe WM yOpaTh UMEIOIeecs] BpeIHOEe CBOWCTBO C
MUHUMAJIbHBIMU H3MEHCHHSIMH.

MuHM-3a71auy TONYy4aloT U3 U300peTaTeNbCcKOM CHUTyalluu, BBOJAS OIpAaHUYEHUS: BCE
ocraercs 0e3 M3MEHEHHWH WIIM YIPOUIAeTCs, HO TPU 3TOM TOSBISETCS Tpedyemoe neicTBhe
(CBOKMCTBO), WJIM UCYE3aET BpEIHOE JAeCTBHE (CBOMCTBO).

Bormpocs! 1 3ananus

3ananue 1.

3amaya. MyHup conaara

Curyauusi. Bpemena Ilerpa IlepBoro. Congatel mociie €Abl BbITHpAIU
PYKaBOM pOT, a OpU HACMOpKEe - HOc. Kak OTyuuTh conmar HE MOPTUTH



MYHAHPCKOE CYKHO?

Orto TUMNOBasg M300peTaTrenbcKas 3ajada, UMEIoUlass MHOTO HampaBiIeHUM
peuieHus, HalpuMep:

- U3/1aTh YKa3, 3allPEIIAroIIUiI 3TO ACIIaTh;

- IPUHUMATh CTPOTHE MepHI (BILIOTH 10 (PU3UUECKHUX) K TEM, KTO HApyLIAeT
yKas;

- IIOOILPSATH COJIAAT, KOTOPBIE 3TOTO HE JIETIAIOT;

- clIeNaTh TaK, YTOOBI COJIJIAThl HE XOTENIX ITOr0 JIEAaTh;

- cJleNiaTh, YTOOBI COJIIAaThl HE MOTJIH 3TO JIENAaTh;

- IpyTHE BapUaAHTHI.

Pemenne

[Tetp I[lepBsiif BeIOpan mocienHee HampaBieHHe Il pereHus 3anaun. Kak
c/ieiaTh, YTOOBI CONIAThl HE MOTJIM BBITUPATh POT U HOC PyKaBOM?

VYka3 Ilerpa IlepBoro, npeanuceiBan NPUILIMBATE OJIOBSHHBIC ITYTOBUIBI K
o0muiaraMm pykaBoB COJIIATCKUX MYHJUPOB C BHEIIHENW CTOPOHBI.

Bomnpocsr

. Uto Takoe n3zodperaTeabcKas CUTyaIus?

. Uto Takoe uzobperaTenbckas 3aaada’?

. Uto Takoe makcu-3agaya’

. Uto Takoe MuHH-3a/1a4a?

. Uro Takoe koHpMKTyromas napa B APU3?
. Uto takoe usgenne 8 APU3?

. Uto Takoe uHCcTpyMeHT B API3?

. UTo Takoe onepaTuBHbIC TapaMeTphl?

. Uto Takoe onepaTuBHas 30Ha?

10. YTo Takoe onepatuBHOE BpeMsi?

11. Yro Takoe BelecTBEHHO-TIOIEBOM pecypc?

OCOoO~NO OIS WN —

Bormpocsl k npakTuueckoMy 3aHSITHIO
1. OcHoBHBIE TOHATHUA NpakTUYecKoro APM3
Jlutepatypa: [1-4]
IMPAKTUYECKOE 3AHSITHE Nel5
MeTo/b1l pa3BUTHS TBOPUECKOTO BOOOPaKEHUS

Ilens: ocBoeHue BOMPOCOB TeMbI U (POPMUPOBAHHE KOMIETCHIIMN TIPH
MOMOIIY MPAKTUYECKUX 3aJJaHUM.

[Tnanupyemblie pe3yabTaThl O0yUeHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH IOMHUTh W HCHOJIb30BaTh COIMAIbHOE
B3aMMOJICUCTBUE W PEATM30BBIBATH CBOIO POJb B KOMaHJE B cpepe MCKYCcCTBA U
KyJbTypbl ipuHsTUs pemenuit (TPU3 u qpyrux MeTooB);



- Ha OCHOBE YyMEHUU JOJKEH COXPaHATh CIOCOOHOCTh TPUMEHSTh
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTyphl NpunsTHs pemenuit (TPU3 u npyrux meTo0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOJJEPKUBATh TOTOBHOCTh MPHUMEHSTH
COLIMAJIbHOE B3aMMOJICHCTBUE U PEATM30BBIBATH CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJIbTyphl npunstus pemenuit (TPU3 u npyrux metoaoB).

B pesynbTaTe ocBoeHUs TeMbl (GOPMUPYIOTCS KOMIIETEHITUU:

- TIK-3 (CrocobeH opraHu30BaTh MPOBEACHHE HAYYHO-UCCIICIOBATECIHLCKAX
Y OIBITHO-KOHCTPYKTOPCKUX pa3pabOTOK MO OTICIBHBIM pa3jiejiaM TeMBbI).

3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOU (popMe: perieHre pasHOYPOBHEBBIX
U IpOOJIEMHBIX 33/a4.

Teopernueckas 4acThb

«YnpaBieHue (aHTazuel OAHO U3 KAyecTB XOPOLIO OPraHW30BAaHHOIO MbluuieHHs. U
IIOCKOJIBKY ~ HET IPEAEJOB  YyJAy4YlIeHWs] OpraHu3alMd  MBILUIEHHUS, HET MPEeAesioB
coBepiieHcTBOBaHMs (panTazum». I'. C. Anpriryiiep

Hcnonp3oBaHne METOIOB pa3BUTHS TBOpUeckoro BooOpaxenus (PTB) mozBomser
YIPABIATH IICUXOJIOTHYECKON HHEPLIUEH.

[lcuxonoruueckass HHEpUMSI HMEETCS Yy BCeX JIoAeH. OTO IOJOXKUTENbHOE M
oTpuuLaTesbHOE siBIeHUE. llonokuTenbHOe, KOrga Mbl COBEPLIAEM PYTHHHBIE IPOLECCHI U
OTpULATENIbHBIE B TBOPUECKUX MPOIIECCAX.

CymectBytomass B TPU3 cucrema PTB mnpeacraBnser coboii Habop mpueMoB
(daHTa3upoBaHUsA U clieHUalIbHBIX METOA0B. ABTOp Kypca PTB — mucarens ¢anrtact I'enpux
AnbroB (I'. C. Anprirynnep). On nucan «®aHTa3us paccMaTpUBaeTCst Kak BEKTOP («IPBIry4ecTh
MBICJIM»): BaKHa HE TOJIBKO JJIMHA TPbDKKA, HO W ero HampasieHue. Kypc PTB wnamenen,
npesxzie Bcero, Ha monyuenue YIIPABJITEMON ®AHTA3WMN.

TBopueckoe BoOOpaykeHHE ISl U300peTaTensl Takke Ba)KHO, Kak M obmiedusndeckoe
pasBuTHE JUIs ciopTcMeHa. Kakoil Obl BETUKOIENMHON TEXHUKOM HE BIIaJIe] CLIOPTCMEH, HO €ClU
y HEro He xBaTaeT cui (o0epu3nyeckoil MoAroTOBKU), TO OH HUKOI/IA HE MOKaXET XOPOILIEro
pesyibTara, a yx TeMm Ooiee pekopaa. TouHO Takke M300peTaTelito, KpoMe 3HaHUS METOAMKH
M300peTaTeNbcTBa, HEOOXOAMMA U «IIPBITYYECTh MBICIN», KOTOpas TPEHUPYETCS CHCTEMOM
meronos PTB.

ITytn nmpeooneHus ICUX0JIOTHYECKON HHEPIMH CYILIECTBYIOT Pa3INYHbIE.

Tak, JIx. /IMKCOH yTBEpKIaJl, UTO «C HEW OTHOCUTEIBHO JIETKO CIPAaBUTHCS, MPOCTO
IIOMHSI O HEM!»

[locrenieHHOE CHM)KEHUE TICUXOJOTHMYECKUX OapbepoB OCYLIECTBIseTcsl Onaroaaps
CHUCTEMaTHMYECKOMY Ppa3BUTHUIO TBOPYECKOI'O BOOOpP@KEHUS C TOMOIIbI0 CHElHaTbHbIX
yIpaXHEHUH U YTeHUs Hay4YHO-(PaHTaCTUYECKON JTUTEepaTyphl.

B kauecTBe Takux METOJOB JUIsl TPEHUPOBKH BOOOPAXKEHUS MOTYT OBITh MCIIOJIb30BaHbI
npocTeiiiiye npuemMbl H300peTaTenbCcTBA {aHAJIOTUs, WHBEpPCHs, HMmatus M (aHTazus),
HEKOTOpbIE METOJIbl AKTMBH3allMM TBOPYECKOTO IpOIECcCa, HApUMEpP, TaKME KaK: MO3TOBOM
mTypM, Mopdonoruueckuii aHamuz U MeTol (OKalIbHBIX O00BEKTOBY. [l Hauana MOXKHO
OPEKOMEH0BaTh MPHIyMaTh C IIOMOIIBIO O3THX METOA0B (AaHTACTHUECKUX IKHUBOTHBIX,
oOuTaTenel KakMX-TO APYTUX IJIAHET W Mp. 3aTeM MOXHO NEPeXoauTh K Ooliee peatbHbIM
00BEeKTaM, HO He 0OSThCs, NP ATOM, Oosblie (haHTazupoBaTh. IlocTeneHHble 3aHATHS TOMOTYT
BaMm He 60sThCS MIOOBIX, Jake KaXYIIMXCA Ha TEPBbIN B3I/ HEJNENbIX WM OpeloBbIX UIeH, U
UCKaTh B HUX pallMOHAJIBbHOE 3€pHO. Takoil MyTh MOYKET MPUBECTU BaC K HOBOMY IIPUMEHEHHUIO
HEKOTOPBIX Bellled, MOHATUH M K HX OoJjiee IIMPOKOMY TOJIKOBaHHIO. CHCTEMaTHYEeCKUe JKe
3aHATHUS 1M01I00HOTO poJia MPUYYAT K PACCMOTPEHUIO OOBEKTOB, MIPOLIECCOB U MOHATUH C CaAMBIX



pa3HoO0pa3HBIX CTOPOH.
B xypc PTB Bxitouens! npuemsl pantazupoanust u metoast PTB10.
[Tepeuncium ocHOBHBIE MeTOAbI PTB:
- onrepatop «Pa3zmep-Bpems-Croumocts (PBC)» 1 nmapameTpuueckuii orneparop;
- METOJ MOJITMPOBAHUs MaJeHbKUMH denoBeukamMu (MMY);
- ¢anTOrpamMma;
- CTYIIEHYaTOE KOHCTPYHUPOBAHUE;
- METOJ] aCCOLIMAIIHA;
- METOJ, TCHICHITHIA;
- METOJI Pa3I0KEeHHS U CHHTEe3a (PaHTACTHUECKUX Hel (METO «30JI0TOU PHIOKH);
- BBISIBIICHUE CKPBITHIX CBOWCTB O0BEKTA;
- B3[JIS1/1 CO CTOPOHBI;
- UI3MEHEHUE CUCTEMBI IIEHHOCTEH;
- CUTYallUOHHBIE 3aJjaHusl;
- mkana «DaHTa3usay;
- TecThl Popimaxa.

Bomnpocs! u 3aianus

3ananue 1.
3anaya 1. 3emexonsl (3a1a4a Ha MPEOA0JICHUE TICUXOJIOTUYECKON NHEPIIH )
YcnoBue 3anaun

IIaTe 3eMiileKOMOB 3a 5 4YacoB BBIKANBIBAIOT 5 M KaHaBbl. (CKOJBKO

nmoTpedyeTcs 3eMJICKOTIOB, I TOro 4To0s! BeikonaTh 100 M kaHaBbl 3a 100 yaco?
OtBer

[TonamoOsaTca Te e mATh 3eMJICKOIOB, He Ooible. B camom pmerne, msaTh
3€MJICKOIIOB 3a 5 4acOB BBIKANBIBAIOT 5 M KaHaBbl, 3HAUYUT, MITh 3€MJICKOTIOB 3a |
yac BeIpbUIH ObI 1 M kaHaBsl, a B 100 vacoB — 100 m.

3amaua 2. IloctpamaBmme B JTII (3amaua Ha  mnpeogosieHUE
MICUXOJIOTUYECKON MHEPIIUH )

YcnoBue 3anaun

B 6onpuuity Cent-/xeitmc (St. James's Hospital, Ireland) nanpasnsiiu Bcex
MOCTPAJABIINX B Pe3yJibTaTe HECYACTHBIX CIydaeB B ropojie. bosbie Bcero Obu1o
BOAUTENEH U maccaxxupos, noctpaaaBimx B A TII. UToObl yMEHBIIUTH UX YHUCIIO,
TOPOJICKHE BJIACTU CHEJIAN 0053aTEebHBIM MMOJb30BAHUE PEMHSIMU O€30MaCHOCTH.
Boaurenu m maccaxupsl CTaJIM NPUCTETUBATHCS ITUMU peMHsIMU, HO yuciio A TII
OCTaJIOCh HEW3MEHHBIM, a YHUCJIO MOCTPAJaBIIMX B HHUX JIOAEH, KOTOpBIE
MOCTyHaIu B OOJIbHUILY, JJaXKe YBEIUYUIOCh. [louemy?

OtBer

[Tonb3oBaHKE peMHSIMU O€30MACHOCTH YMEHBILIUIIO YUCIIO MOTHOAIOIIMNX TTPU
JTII. MHorue mroau, KOTopble 6€3 peMHsl 0€30MacCHOCTU MOTHUOIM OBl (U Momnaiu
Obl B MOpI'H), OCTAaBaJUCh B >KMBBIX, HO MOJy4Yajad TPaBMbl, © UM TpeOOBaJIOCH
nedyenue. [loaTomy 4nciio monagaromux B O0JIBHUILY CTaNI0 OOJIbIIIE.

DTO NpUMeEp TaKKE U HA CUCTEMHBIN MOJXO/I.

3ananue 2. Cet
[IpumMeHuTH IpHEM «HA00OPOT» K OOBEKTY CBETY.



Jlns o0beKkTa CBET, MPOTHUBOIOJOKHOE CBOWCTBO «aHTHUCBET» - TbMA.
HeoOxoqumMo HalWTH NpUMEHEHHE MpUOOpa, H3JIYYAIOIIEro  «aHTHCBETY.
Hanpumep, Takoll MCTOYHUK MOXKET CKpBIBaThb OOBEKTHI, HAXOMSALIUECS MOJ €ro
u3nyyeHueM. Takoll UCTOYHHMK MOXKHO HMCIOJIb30BaTh, YTOOBI KOM(OPTHO CIIaTh B
OCBEILIEHHOM MECTE, MACKUPOBKA PA3JIMYHBIX OOBEKTOB, KUBBIX CYIIECTB, B TOM
gyucie u 4enoBeka. [logymaiite, Kak B 3TOM Clly4ae M3MEHUJACh CTPATErus U
TaKTHKAa BOCHHBIX JeHCTBUI. MOHO OBLIO OBl CKpbIBaTh MOPTAILIUE MEH3aXK
OOBEKTHI, HAIPUMEP, PEMOHT 3[JaHUH U T. JI.

Kak 6n1 m3menmics «YemoBek HeBuammka» PoOepra Yamica. OH Ob1 MOT
JUHAMUYHO UW3MEHAThCA. HampaBisss WCTOYHMK aHTHUCBETA, CTAHOBUTHCS
HEBHUJIUMBIM BO BCEM OJICSIHMM, W BBIKIIOYMB 3TOT MCTOYHMK, MPEBPALIATHCA B
00bIyHOTO YenoBeka. OH MOT Obl HAMPaBJATh STOT UCTOYHUK HA KOTO-TO JAPYTrOro
WM HA KaKOM-TO OOBEKT.

Taxoif ucTOUHKK OMOT OBl JIerye CHUMaTh (PUiIbMbI, Harpumep, «BcaaHuka
0€3 roJIoBbD», MHBAJIUIOB U T. 1.

Taxoil mpubop MOXXeT BbIpe3aTh WM OCTaBJATh TOJBKO OMNPECICHHBIM
CHeKkTp cBera. TakuMm 00pazoM, MOKHO U3MEHATh OKPAaCKy IPEIMETOB, CO3/1aBaTh
n3zo0paxenus u T. A. Kak Obl Torna usmMeHuIach XUBOMUCh? XyJI0)KHUKY HYKHO
ObUIO OBl TOJIBKO MOJOUPATH HYKHBIN CIIEKTP U PACHOJIOKUTh UX B HEOOXOAUMBIX
MecTax. YTpaBisisi HCTOYHUKOM, MOKHO ObLIIO OBl cI€NaTh JUHAMUYHYIO KapTHUHY.

[logymaiite, kakue eime OpUMEHEHUsT MOryT ObiTh y aHtHcBeTa? Kak
WU3MEHUTCS OKPYKAOIIUK MUAp?

3aganue 3.

1. PerynsipHo pa3BuBaiiTe TBOpUYECKOE BooOpakeHue. JKenaTeabHO KaxKIbIid
JIeHb BBIOpaTh OJIMH U3 METOJOB WJIM TPUEMOB pPa3BUTUS TBOPYECKOIO
BOOOpaXeHUsI M MPUMEHUTH ero. Takas TpeHUpOBKa HE 3aiimeT y Bac Oosbiie 10-
15 MUHYT B JI€Hb.

2. Yepenyiite npuembl 1 MeTojibl. [locTapaiiTech NCMOJB30BaTh BCE MPUEMBI
Y METOJIBI.

Bomnpocsr

1. KakoBa ctpykTypa kypca PTB?

2. HazoBuTte npuemsl (hantazupoBanus. ONUIINTE UX.

3. HazoBute metonet PTB. OnummuTe ux.

4. Yto takoe omeparop PBC? Uto Ttakoe mapamerpuueckuii omneparop? B
YeM UX OTIINYHE?

5. Uto Takoe METOJl MOACIUPOBAHUS MUJIECHbKUMH yeiaoBeukamu (MMY)?
OnummuTe npaBuia MoJb30BaHUS METOIOM.

Bormpocs! k nmpakTuueckoMy 3aHSITHIO

1. MeTobl pa3BUTHSI TBOPUECKOTO BOOOPAKEHUSI B OOITIEM MPEICTABICHUN
2. [Ipuemsbl panTazupoBaHus

3. Meron ¢ganTorpamm

4. MeTtoj CTYIIEHYaTOTO KOHCTPYHUPOBAHUS



5. Meton acconmanmi

6. MeTon TeHIEHIINI

7. MeTon pasyioxeHus ¥ cUHTe3a (PaHTACTUYECKUX HJIeH (METOJ 30JI0TOM
PBIOKH)

8. MeTo/1 BBISIBIICHUS CKPBITHIX CBONCTB 00BEKTA

9. Meton B3rJIsi/1a CO CTOPOHBI

10. MeToa n3MeHEHHs CUCTEMBI IIEHHOCTEMN

11. MeTtoa cUTYallMOHHOTO 33/IaHUSs

12. IlIxkana «®anrasus»

13. Tect Popmraxa

14. Ipyrue BUbl pa3BUTHS TBOPYECKOTO BOOOpaKEHUS

15. Oneparop PBC

16. Metox MMY

17. IIporno3 Ha OymyIiee

Jlureparypa: [1-4]
IMPAKTUYECKOE 3AHATHE Nel6

CucTteMHOE MBIIUIEHHE. DBOJIOLMOHHOE MBIIIIEHUE. MBIIIUIEHUE Yepe3
npotuBopeune. PecypcHoe mblnuienne. MoaenupoBaHue

Llens: ocBoeHHE BOIPOCOB TEMbl W (POPMUPOBAHUE KOMIIETCHLHMH IIpH
MOMOILY MTPAKTUYECKUX 3aJIaHUH.

[Inanupyemsble pe3yabTaTbl O0yUEHHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH MOMHHUTh M HCIOJIb30BaTh COIMAIBHOE
B3aMMOJICHCTBHE U pealln30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCcTBa U
KynbTypsl nipunsatus permenuit (TPU3 u qpyrux meronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTh MPUMEHSTH
COLIMaJIbHOE B3aUMOJEHMCTBHE M peajn30BbIBATH CBOIO POJb B KOMaHJIE B cepe
UCKYCCTBA U KyJbTyphl punsitus pemenuit (TPU3 u npyrux meToa0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH NOJJEPKUBaTh TOTOBHOCTb NPHUMEHSITh
CoLlMajJbHOE B3aUMOJEHMCTBHE U PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTypbl npuHsTHs pemienuid (TPU3 u npyrux meTonos).

B pesynbTaTe ocBoeHUs TeMbI (POPMUPYIOTCS KOMIIETEHIIUU:

- TIK-3 (CrocobeH opraHu30BaTh MPOBEACHUE HAYYHO-HCCIICAOBATEIbCKUX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIBHBIM pa3/ieiiaM TeMbI).

3aHsATHE MPOBOAUTCS B MHTEPAKTUBHOU (PopMe: pelieHue pa3HOYpPOBHEBBIX
U TIpoOJIEMHBIX 3a/1a4.

TeopeTnueckas yacThb

OCHOBHBIE 3JIEMEHTBI CUCTEMHOTO MOJIX0/A:
1. Cucrema;
2. Uepapxus;



3. B3anMoCBSI31 ¥ B3aUMOBITUSHUS;

4. ITpu4nMHHO-CIECTBEHHBIE CBA3Y;

5. CUCTEeMHOCTb U CUCTEMHBbIE TPeOOBaHUS;

6. DBOJIIOIIMOHHOE Pa3BUTHE;

7. YdeT u3MeHEHHH U UX BIMSHUM;

8. Llenemonaranue;

9. [Togxon «AHTHY.

Cucrema — 3TO MHOXECTBO 3JIEMEHTOB, B3aHMOCBSI3aHHBIX W B3aUMOJICHCTBYIOIIUX
MEXIy cOOOH, KOTOphIE 00pa3yloT eAWHOE Iiesioe, 00Jaaaiiee CBOMCTBAMU, HE MPUCYITUMHU
COCTaBJISIFOLIUM €T0 3JIEMEHTaM, B3SITHIM B OTJEIbHOCTH.

Takoe cBOMCTBO Ha3bIBAIOT CUCTEMHBIN 3(PPEKT Wit SMEPAKEHTHOCTb.

Wepapxus cucteMsl:

- IOICHCTEMBI,

- CUCTEMa;

- HA/ICUCTEMA;

- BHEILHSS Cpefa.

B cucremHOM moaxone HEOOXOAMMO YYHUTHIBATH BIUSHUE TOJCUCTEM HA CHCTEMY,
CUCTEMBbl Ha HAJCHUCTEMY M OKPYKaIOLIyI0 Cpedy, U OOpaTHOE BO3JCUCTBUE HAACHUCTEMBI U
OKpY’KaloMIel Cpeibl Ha CUCTEMY U TIOACUCTEMBI.

CucreMHOCTH — 93TO  CBOICTBO, 3aKjIoyarolieecs B  COTJaCOBaHHUU  BCEX
B3aMMOJEHCTBYIOIMX OOBEKTOB, BKJIIOYAs OKpYXKaloLlyl0 cpeny. Takoe B3auMojeiicTBHE
JOJI’KHO OBITH TIOJTHOCTHIO COAJIaHCHPOBAHO.

CuctemHbIe TpeOOBaHUS:

1. Cucrema oiKHA OTBEYaTh CBOEMY MPEAHA3HAUCHUIO.

2. Cucrema 100KHA OBITH )KU3HECTIOCOOHOM.

3. CucrteMa He JODKHA OTPUIATENILHO BIIMATH HA PACIIOIIOKEHHBIE PAIOM OOBEKTHI U
OKPYKaIOUIYIO Cpexy.

4. IIpu mOCTpOEHUH CUCTEMBI HEOOXOIMMO YUUTHIBATh 3aKOHOMEPHOCTH €€ Pa3BUTHSI.

CHCTEeMHBI MTOIX0]T TTOIPA3yMEBACT YUET JTFOOBIX H3MCHCHHI U UX BIIUSSHUN HA CUCTEMY.
V3MeHeHus MOTYT MPOUCXOIUTH BO BPEMEHH U 10 YCIOBHUIO.

Pemrenue ci0XKHBIX 3a7a4 3a4acTyl0 HEBO3MOXKHO «B JIO0», IIOATOMY 33/1a4y pa3OHBaIOT
Ha MoJ3aa4u. JTO elle OJHa COCTABIIAIOIIAs CUCTEMHOTO MOIX0/1a.

Bormpocs! 1 3amanus

3amanue 1.

1. IlpuBeauTe MpuMeEpbl CUCTEMHOTO MOJIXO0AA.
1.1. B pa3zpaboTke HOBOM TEXHUKH.

1.2. B npupogze.

1.3. B pa3nuuHbIX HayKax.

1.4. B 6usHece.

1.5. B xu3HHA, U T. 1.

3agaHue 2.
Pemmre 3anaun, ncnosib3ys CACTEMHBIN TTOAXOI.
3agauya 1. Kanmuran bnan
YcnoBue 3agaun
Kanurtan Ilutep bnan, repoii pomana Padasna Cabbatunum «Opucces



kanntada bianay, oTripaBnsieTcs Ha BpaKeCKUid KOpabiib JIsl IEpPErOBOPOB.
Kax emy obGecnieunTs 6€30MacCHOCTD KU3HH €T0 U €r0 TOBAPUIIEH?
Pa36op 3agaumn

OcymectBum pazoop no goruke APU3.

Al Tlocemenne Bpaxeckoro Kopadiis onacHo sl )KU3HU KanuTaHa brnaga
Y €T0 TOBAPUIIIEH.

TII. Heo6Xx0auMOCTh MEperoBOpoB Ha KOpadje MPOTUBHUKA OMACHO JJIS
JKW3HH KanuTaHa biaga u ero Topapuuie.

HKP. IleperoBopsl MpoBOASTCS HA Kopabiie MPOTUBHUKA, HO 3TO OE€30MacHO
JUTSl )KM3HU KanuTaHa biiaga u ero TopapuIiLen.

®Il. Kanuran bnag u ero TtoBapumu [OKHBI ObITh Ha Kopalie
MPOTUBHUKA, YTOOBI BECTH TIEPETOBOPHI, W HE MAOKHBI OBITh Ha KOpabie
MPOTUBHUKA, YTOOBI UM HE IPO3UJIa OMIACHOCT.

Crioco6 pa3pernieHus IpOTUBOPEUUS - BO BPEMEHH.

Pemenue

Kanutan bian mopy4yaeT NOMOIIHHMKY Yepe3 4Yac IPOU3BECTH XOJIOCTOU
BBICTpEN U3 MyHWIKH. B KpUTHUUECKUIT MOMEHT MEPErOBOPOB PA3qAETCA BBICTPEI, U
brnang oOBACHSIET, YTO ATO MPEAYNPEKIECHUE, U €CITU 4Yepe3 JecATb MHUHYT
napJIaMeHTephbl HE BEPHYTCS, TO BPAKECKUI KOpadiab OyeT MOTOIJIEH. DTO CIaciio
JKW3Hb EMY U €r0 CIIyTHHUKAM.

Kanuran bnan yuen npuumHHO-CIIEICTBEHHbBIE CBA3M U 3apaHee (mpuem 10.
[IpuHIMO TpPEeABAPUTEIBLHOIO MCIOJHEHMS) TPEANpPUHSI ACHCTBHE, YTOOBI HE
OBLIIO TIOXOTO pe3yibTaTa.

3agaua 2. CurapeTsl

YcnoBue 3anaun
Kak nmonyuuts KpynmHyr CyMMY JI€HET 33 BBIKYPEHHBIE CUTapEThI?
Paz6op 3amaun

AlIl. HeoO6xogumo MOMyYUTh KPYIMHYIO CYMMY JIEHET 3a BBIKYPEHHBIC
CUTapETBHI.

TII. TlportuBopeure Mexay MOTPEOHOCTHIO BBIKYPUTH CHTapeThl M 3a
OTCYTCTBYIOLIUE (BBIKYPEHHBIE) CUTAPETHI MOJYYUTh KPYITHYIO CYMMY.

NKP. CurapeTtsl BBIKYpEHBI U MIOJIYUYEHA 33 HUX KPyIHAs CyMMa.

®I1. Curaperbl TOJKHBI CYIIECTBOBAThH, YTOOBI 32 HUX MOJIYYUTh JE€HBIH, U
HE JIOJDKHBI CYIIECTBOBATh, TaK KAK UX BBIKYPUJIH.

Cnoco6 pa3penieHust IpOTUBOPEUHS

- 110 YCJIOBHIO.

Pemrenue

Hexuii aHrnuyanuH 3acTpaxoBaj 3alac CUrap OT OTHS, BBIKYpUI HX U
npuiiesn TpeboBaTh CTPaxoBKy. IIOCKOJIbKY cHUrapbl Cropenu, CyJ JOJIKEH
MPUCYAUTH BHIIIJIATY CTPAXOBOW MPEMHUH.

3agaya 2. UHKBU3ULUS
YcnoBue 3anaun
MHuoro BekOoB TOMy Haszaal B lcmaHum O4YepeaHOrO IMO03PEBAEMOTO
BBI3BIBAIOT K MHKBU3UTOPY. Kak mpaBuiio, 3T0 ObIJI CMEPTHBIN TIPUTOBOP.



NHKBU3UTOP, yIBIOAsiCh, TOBOPHUT IMOAO3PEBAEMOMY: «Y MEHS CETOMHS
XOpOILIUNA JIeHb, U 5 XOUy OCTaBUTh TeO€ IIAHC Ha *U3Hb. BOT NIBe CBEpHYyThIC
oymaxxku. Ha omnoit HanmcaHo: «Kuzub», Ha npyroit — «Cmeptb». TsHU CBOM
KpeOuin.

[Tongo3peBaemblii moOJEAHEN, cpa3y MOHAJ, YTO Ha OOEMX HAMKMCAHO:
«CMepTh».

Kak emy cractu cBOIO KHU3HB?

Pa36op 3agaumn

AIl. Kak cnacTu CBOIO XKU3Hb?

TII. CnaceHue XU3HU HEBO3MOKHO, TaK KaK Ha JIByX OymMa)Kkax HaIMCaHO
«CMmepThy.

HNKP. XXu3Hp cnacaercss HpU HaJW4YUM JBYX OyMaKKaX, Ha KOTOPBIX
HanucaHo «CMepThb».

@II. Ha aByx Oymaxkax JOJDKHO ObITh HamucaHo «CMepTh», Tak Kak 3TO
c/iesiajl MHKBU3UTOP, U HA OJHOM M3 HUX HE JIOJDKHO OBITh HamucaHo «CMepThby,
TaK Kak HeOOXOAMMO CIIACTU KU3Hb.

Crioco0 pa3pernieHust IpoTUBOPEUns

- 110 YCJIOBHUIO.

Pemenue

VYBunen: «Cmepth», a npounTall: « Ku3Hb» U chell 0yMakKy, CKa3aB, UTO OH
chenl «OKu3Hb», 4TOOBI JKUTh, & €CJIM €My HE BEpAT, TO MOKHO MOCMOTPETh, YTO
OCTaJIOCh Ha BTOpOM OyMaxkke, a TaM HamucaHo «Cmepthb». IHKBU3UTOP Belb HE
IIPU3HAETCH.

Ucnonb3oanu npuem 13. HaobGopor.

Bomnpocel

1. Yto Takoe CUCTEMHOE MBbIILIeHHE?

2. [lepeuncivTe OCHOBHBIC TTOHSATHUSI CHCTEMHOTO TIOJIX0/1a.
3. HazoBuTe OCHOBHBIE 2JIEMEHTHI HEPAPXUHN CHCTEMBI.

4. Y10 Takoe CUCTEMHBIN orepaTop?

5. HazoBuTE OCHOBHBIE OCH CUCTEMHOT'O OIIEpaTopa.

Bormpocsl kK IpakTHYECKOMY 3aHSATHIO

16.1. OcHOBHBIE TIOHATHA CUCTEMHOI'O IOIX01a

17.1. DBOJIIOIIMOHHOE MBIIICHUE B O0IIIEM MpPEICTaBICHUN

17.2. BeIsiBIEeHUE 3aKOHOMEPHOCTEN Pa3BUTHUS CUCTEM

17.3. Mcrionb30BaHuE 3aKOHOB Pa3BUTHUS CUCTEM

18.1. MpInieHrne yepe3 NpoTUBOPEUHE B OOIIEM MPECTaBICHUU
19.1. PecypcHoe MbITIUIEHHE B OOIIEM MPECTAaBICHUN

20.1. Buasl Mmoneneit

20.2. MuctpymenTsl MogenupoBanusi B TPU3

Jluteparypa: [1-4]
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