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BBEJAEHHUE

Pemenne — 310 BBIOOP, KOTOPBIN TOJDKEH TTOCTOSIHHO OCYIIECTBIISITH JTI000H



COLIMAIBHO W 3KOHOMHYECKH AKTHBHBIM, pa3yMHbI YEJIOBEK — PYKOBOAMTEIIb,
CIEIUAINCT, UHXKEHEP, Bpay, YUCHbIH, COOCTBEHHUK, MPEATPUHUMATENb, — YTOOBI
BBINIOJIHUTHh PabOThl Pa3IMYHOM MPHUPOJBI, KOTOpbIE OOYCIOBIEHBI €r0 BHUIOM
nesitenbHOCTH. Llenb pemennst — obecrieueHrne ABUKEHUS K MOCTABIEHHBIM 1LIEJISIM
yepe3 GopMyIHpPOBAHUE U BBITIOJIHEHUE 3a/1a4.

Haunbonee »dPekTUBHBIM pelieHueM B YCIOBUAX MHOTO(GaKTOPHOCTH U
HEONPEeIEJICHHOCTH MOKHO MPU3HATH BBIOODP, KOTOPBII MOKET OBITh peaii30BaH B
MaTepUaibHOM MUPE, IKOHOMUYECKH OOOCHOBAH, a TAKKE BHECET CaMbIi OOJIBIIION
BKJIaJ] B IOCTI>KEHUE KOHEUHOM 11T, BeJIeT K 00IIeMy mporpeccy.

[Ipu paszpaboTke ¥ TPUHATHH pelIeHud B 000N mnpodeccuun u
NEATEIbHOCTH HEOOXOAMMO HCIIOIb30BaTh JYYIIME MPAKTUKWA, OIMUPATHCS Ha
Hay4YHbIE 3HaHUSI, COBPEMEHHBIE M IPOBEPEHHBIE METObI U TEXHOJIOTHUU.

HcKyccTBO M KyJabTypa IPHUHUMATh PEHIEHUS — 3TO y4eOHas IHCLUILIMHA,
OOBENUHAIOIIAs BaXKHbIE PE3yJbTaThl HCCIECIOBAaHUM YYEHBIX pPa3IMYHBIX
HarpaBiaeHuil. OHa COAEPKUT JIEMEHTH HAYYHOW METOJIOJIOTHH, a TAKKE METO/BI
TEXHUUYECKUX, €CTECTBEHHBIX, OOIIECTBEHHBIX U TYMAHUTAPHBIX HAYK.

Pemenue sBisercs pe3ynbTaTOM 3KCIEPTHOM M HAyYHOW JIEATEIBHOCTH.
[TpunsiTHEe peleHUu JIEKUT B OCHOBE HCIIOJIB30BAHUSA JIHOOBIX METOOB
yIpaBJICHHUS.

[IpakTHueckoe MPUMEHEHUE 3HAHWWM BCEX HAYYHBIX HAIPABJICHHUH JOJIKHO
onupatbcd Ha A(PPEKTUBHBIE MEKAUCIUIUIMHAPHBIE METOJbI M METOO0JIOTHIO.
Teopus pemenuss uzooperarenbckux 3agad (TPU3), co3zgannas B CCCP
I'. C. AnpTirynnepom u ero kosuieramu B 1946 rony, v BriepBbie ONMyOJIMKOBaHHAs
B 1956 romy — 3TO HaydyHas M NPAKTUYECKH OPUEHTHUPOBAHHAS TEXHOJOTHSA
TBOPYECTBA.

[Tosienenne TPU3 Obulo BBI3BAHO NMOTPEOHOCTHIO YCKOPUTH TBOPYECKUU U
U300peTaTeNIbCKUil MPOLECC, 3aMEHUB W JIOMOJHHUB 3JIEMEHTHl CIy4allHOCTH
CO3MJIaHUsl — BHE3allHOE M HENpeJCKa3yeMoe O3apeHHe, Clenoil mepedop u
0TOpachlBaHUE BAPUAHTOB, 3aBUCHMOCTb OT HACTPOEHUS M T. M., — MOIIHBIM
MPUKIIAIHBIM HHCTpyMeHTapueM. Kpome Toro, uensto TPU3 sBnsiercs ynydiieHue
KayecTBa U yBEJIMYEHUE YPOBHS M300pETEHUI 3a CUET CHATHUS MCHUXOJOTUYECKOU
MHEPLIUU U YCUJICHHSI TBOPUECKOI0 BOOOPAKEHUSI.

TPU3 OCYLIECTBIIAECT BbIUJICHEHUE 151 [IPUMEHEHUE IIPaBUII,
3aKOHOMEPHOCTEN U XapaKTepa pa3BUTHs TEXHUYECKUX U Ou3Hec cucteM. Teopus
crocoOHa pa3BUTh M OPraHUW30BATh TBOPYECKUM MOTEHLHAT YEJIOBEKAa TaKUM
oOpazoMm, 4ToObl OH paboTajq Ha caMOpa3BUTHE M TIOMCK pelIeHUs 3ajJad B
Pa3IMYHBIX 00JIACTSAX €ro KU3HHU.

TPU3 B HacTosiiee BpeMsi CHOBa HaOUpaeT MOMyJIpHOCTb. ITO — MOLIHBIN
WHCTPYMEHT CO3/IaHHsI HOBILECTB, OCHOBAaHHBIN Ha JUIMTENIbHBIX HCCIIEIOBAHUSAX
3aKOHOMEPHOCTEM MBIIUIEHUS W AJITOPUTMHU3ALMM TPH CO3AAHMM  HOBBIX
OpOAYKTOB. PacimmpeHue HCIONb30BaHUs MMOAOOHBIX HAayYHBIX TEXHOJIOTHHA
TBOPUYECTBA 3HAYUTEIILHO YCKOPSET BCE BUABI ITporpecca.

IMPAKTUYECKOE 3AHATHE Nel

TpanuuroHHast TEXHOJIOTHS PELICHU 3a1a4



Ilenb: ocBoeHHE BONPOCOB TEMBI U (POPMUPOBAHME KOMIIETEHLMH INpU
IIOMOIIY ITPAKTUYECKUX 3aJaHUN.

[Inanupyemsble pe3yiabTaThl OOyUEHUS:

- Ha OCHOBE 3HAaHUH [JOJDKEH IIOMHUTH M HCIOJB30BATh COLIMAIBHOE
B3aMMOJICHCTBHE U PEaAIN30BbIBATh CBOIO POJIb B KOMaHJE B c(epe UCKycCcTBa U
KynbTyphl nipunsatus pemenuit (TPU3 u qpyrux meronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXPaHITh CIIOCOOHOCTh MPHUMEHSTH
colLlMaJbHOE B3aMMOJCHCTBHE U PEajH30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTypbl npuHsTHs pemienui (TPU3 u npyrux MeToaoB);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOJJEPKUBATH T'OTOBHOCTH IPUMEHATH
CoLlMaJbHOE B3aMMOJCHCTBHE W PEaJU30BBIBATH CBOIO POJb B KOMaHJE B cdepe
UCKYCCTBA U KyJbTypbl npunstus pemenuit (TPU3 u npyrux metonos).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETECHITUH:

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

3aHATHE MPOBOAUTCA B UHTEPAKTUBHOU (popMe: perieHre pa3HOYpPOBHEBBIX
U IpoOJIEMHBIX 3aa4.

TGOpeTI/I‘IGCKaﬂ qacCTb

[TorpebHOCTH B M300peTaTenbeTBe ObUIA Y YeTOBEYECTBA BCETIA.

Hcroku n3o0peraTenbCcTBa YXOIAT CBOMMU KOPHSIMH B TIIYOOKYHO JPEBHOCTb. Jli1st 10OBIYM
MMM MW 3allidThl HalKW JAJICKHUE IMPCAKU IICPBOHAYATILHO ITOJIb30BAJIUCH 06T)GKT3MI/I,
«W3TOTOBIIEHHBIMW)» TPUPOJION: KaMHH, Majnku U T. A. [losTomy mepBbie «u300peTeHus» ObLTH
OPUCHTHUPOBAHBI HAa NMPUMECHEHUE HM3BECTHBIX B TIPUPOJE «YCTPOMCTBY», BEIIECTB M CIIOCOOOB.
[Tporiecc m3o0peTaTenscTBa B T€ JaleKWe BpEeMEHa 3aKIoyalcss B HAOMIOACHWHW M yJaude
(cmyuaitHocTn) Hamiero mpenka. KTo-ro oOpatusi BHUMaHHE, YTO OCTPHIM KaMHEM HWIJIH POroM
MO>KHO 00pabaThIBaTh 3eMJII0 WM LIKYPY KUBOTHBIX, MOYKHO UCIOJIB30BAaTh OTOHB TMOCIE JIECHBIX
TI0KAPOB | T. 1.

Tak, cynoxoICcTBO, CKOpee BCEro, HayaloCh C MOMEHTA, KOTJa YelIOBEK 3aMEeTHII, 4YTO
OpeBHO, HaxoJsIIeecss B BOJE, MOXKET MOJACPKUBATh €r0 Ha IUIaBy. A CyIOCTpOeHHe Oeper
HAYaJo ¢ M300peTeHus MepBoro riota. Eile B IpeBHOCTH YeNOBEK MCIOJB30Ball BOJIHBIE MYTH
PEK M MOpPCKOE MPOCTPAHCTBO UIsl mepeaBrkeHus. OCOOCHHO WHTEHCHBHO MOPCKOE [0
pa3BUBANIOCH B paboBiIaieTbueCKOM OOIIEeCTBeE.

N300peTenue Kojeca B KOPHE U3MEHUIIO CITOCOOBI IMEPEIBUKEHUS TI0 CYIIIE.

N300perenuss xapakTepHbl IS MHOTHX oOjacTeld JesSTeNbHOCTH: CTPOUTEILCTBO,
apXUTEKTypa, JUTEepaTypa, UCKYCCTBO, CEIBCKOE XO3SIMCTBO, CIOPT U T. . B KaxaoM H3 3THX
BUJIOB HUMEIOTCS CBOM HOBOBBEICHHS. Tak HCTOpUsS HOBOBBEIEHUN B H300pa3uTEIHHOM
HCKYCCTBE CBsA3aHa C I/I306peTeHI/ICM MEPCICKTUBBI, HOBBIX BUAOB KPAaCOK, HOBBIX HaHpaBJ’IeHI/Iﬁ u
T. 1.

besyciioBHO, 0cO0YI0 pOJIh M300PETATENHCTBO UTPAET B MHIKEHEPHOU JESITEIIbHOCTH.

Nuxenep mporcxoauT OT (PpaHIly3CKOTO «ingenieur» U JJATUHCKOTO CIIOBa «ingeniumy -
N300peTaTeNIbHOCTD, a TAKXKE BPOXKIEHHAs CTOCOOHOCTD, TapPOBAaHUE, YM.

N3o0peraTenbekie COCOOHOCTH HEOOXOIUMBI MHXKEHEPY HE TOJIBKO TpH pa3padoTKe
MMPUHIUITHAIIBHO HOBBIX peIHeHPII)’I, KOTOPBIC, KaK IpaBUJIO, O(bOpMJ'IHIOTCSI B BUAC ITAaTCHTOB, HO U
Ha dTarnax MPOEKTUPOBAHUS, CO3JaHMsI OMBITHBIX 00Pa3I0B, Pa3pabOTKH CEPUMHBIX U MACCOBBIX
HSI[GHHﬁ, OKCIUTyaTalluud W YTHUIIU3allun O6OPYJIOBaHI/I5I BO3HHUKAIOT 3aJadyu, KOTOPBLIC JIid
pemeHust TpeOyroT 300peTaTeNbCTRA.



B cBs3u ¢ 3THM AKTYyaJIbHBIM CTAHOBHUTCSA 3HAHHUC MCTOJOB I/I306peTaTe.HBCTBa 1 YMCHUC
HCII0JIB30BAaTh UX B PA3JIMYHBIX CUTYyallUAX.

BOHpOCBI M 3aJaHUsA

3amanue 1.

OnummTe, Kakoe MECTO 3aHMMaeT H300peTaTeIbCTBO B HWHIKEHEPHOM,
YIPABJICHUECKOW, HAYyYHOU, TPOU3BOICTBEHHOU, yueOHOM eI TeIbHOCTH.

3aganue 2.

OxapakTepu3yte MeToJ «mpod © OmubOK», €ero JOCTOMHCTBA W
HEJIOCTaTKH.

3ananue 3.

ChopmymupyiiTe, 94TO TaKoe TCUXOJOTHYECKas HWHEpIusA. Pacckaxure o
MPUPOJIC MICUXOJI0oTUYECKON nHepuu. Kakue BUAbI ICUXOJ0TUUECKON HHEPIIUU BbI
MOYETE ITPUBECTU?

3ananue 4.

[IpuBenuTe mnpuMepsbl HA pa3HbIE BHUJIBl TMCUXOJOTMYECKONH HWHEPIUU.
[TokaxxuTe BO3MOKHOCTH MPEOAOJICHHUS] KaXXJIOTO U3 BHJIOB IICUXOJIOTHYECKOU
WHEPLHH.

BOHpOCI)I K IIPAKTHYCCKOMY 3aHATHUIO

1. Meton «11pob 1 oMo oK»
2. Ilcuxonornueckast HHEPLUS
3. OTCyTCTBUE CUCTEMHOTO MBIIILJICHUS

Jlureparypa: [1-4]

IMPAKTUYECKOE 3AHATHE Ne2
O0630p Teopun perreHus nzooperarenbckux 3anad (TPU3)

Llens: ocBoeHHE BOINPOCOB TEMbl W (POPMUPOBAHHE KOMIETECHLMH MpH
MOMOILY MTPAKTUYECKUX 3aJIaHUH.

[Inanupyemsble pe3ynbTaTbl O0yUYEHUS:

- Ha OCHOBE 3HAaHUW [OJDKEH IIOMHUTh M HCHOJB30BATh COLIMAIBHOE
B3aMMOJICHCTBHE U Pealln30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCcTBa U
KyJbTypbl ipuHsTUs pemenuit (TPU3 u qpyrux merogos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTh MPUMEHSThH
colLlMajJbHOE B3aUMOJCHCTBHE M pPEajIN30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
HCKYCCTBa U KyJbTyphl npunsaTus peumenuid (TPU3 u npyrux MetonoB);

- Ha OCHOBE HAaBBIKOB JIOJDKEH NOJJIEPKUBaTh TOTOBHOCTh HPUMEHSThH
COLIMAJIBHOE B3aMMOJICHCTBHE U PEANM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux metonos).

B pesynbTaTe ocBoeHUs TEMbl (DOPMUPYIOTCS KOMIIETEHIUU:



- [1IK-3 (CnocoGeH opraHn3oBaTh MPOBEACHNE HAYYHO-HUCCIIEI0BATEIBCKUX
Y OTIBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK 1O OTAEIBHBIM pa3JieliaM TEMBI).

3aHsTHE MPOBOAUTCS B MHTEPAKTUBHOHN (opMe: pelieHre pasHOypOBHEBBIX
Y IPOOJIEMHBIX 3a]1a4.

TGOPGTI/I‘ICCKaSI HacCTb

Teopust pemenust n3odperarensckux 3anad (TPU3) - nayka, mo3Bossiomas He TOJIBKO
BBISBJIAITH U peLlIaTh TBOPUYECKHUE 3a7a4M B Jr000H 001acTH 3HAHUI, HO M pa3BUBATh TBOPUYECKOE
(u300peTarenbpCcKoe) MBIIIJICHHE, Pa3BUBATh KayecTBA TBOPUECKOH muuHocTU. Hepenko B ocHOBE
peLIeHMs 3aJauu JIKHUT Ha NMepBbli B3rsa «aukas» uaed. TPU3 naer Bo3MOKHOCTh Y€IOBEKY
HE TOJIKO OBITh TOTOBBIM K TAKUM HJIESIM, HO U TOJIy4aTh HUX.

TPU3 pazpabotan yuensiii u3 Poccun ['enpux Caymoua Anbrmryiep (1926-1998 rr.),
M3BECTHBIH TaKke Kak nucarenb-panract I'eHpux AnbTOB.

OH nepBbIil 0CO3HAT HEOOXOIUMOCTb CO3JAHUS TEXHOJIOIMH, MO3BOJISIIOIIECH OTKa3aThCs
OT MeTo/1a Ipo0 U OMKOOK U HAIIPaBJIEHHO UCKaTh PEIICHHUE.

I C. Anprurymiep NpoaHalu3upOBal JECATKUA ThICSY IATEHTOB U BBIACHUI, 4YTO
TEXHUKA Pa3BUBAETCS 3aKOHOMEPHO. DTH 3aKOHOMEPHOCTH MOKHO MO3HATh U UCIOJIB30BATh JUIs
pa3BUTHS CHUCTEM M TpU peIIeHUH Hu300perarenbckux 3amad. Anprmryiuiepom . C. Obuia
pa3paboTaHa cUCTeMa 3aKOHOB pa3BUTUS TexXHUKM. OH TakXkKe BBIICHMJI, YTO JUId
peIIeHHUs]  CIIOKHBIX H300pEeTaTeNbCKUX 3aJad  HEOOXOAMMO BBISIBUTH M Pa3pelInuTh
npotuBopeuns. Mm Obuin  chopmynupoBansl noctynatel TPU3, koTopble mNoOKa3bIBalOT
NPUHLMIIAAIBHOE OTINYHME N300PETaTENbCKOTO OT PYTUHHOTO MBIIICHUS.

Bomnpocs! u 3ananus

3amanue 1

[IpuBeauTe mpuMepsl U300pPETEHUN PA3IMUYHOTO YPOBHS JJIS BBITIOJHEHUS
KOHKPETHBIX 3a7a4. ONUIIINUTE MOCTENEHHYI0 TpaHChOpPMAaIMIO 3a71a4 OT YPOBHS K
YPOBHIO.

Bomnpocsr

1. Kto aBrop TPN3?

2. [lepeuncnure noctynarsl TPU3.

3. Onumwure ypoBHM u300peTeHud. ONUIIUTE 3STanbl TBOPYECKOTO
npouecca. OnuInTe XapaKTepHbIe YePThI ISl KaXKA0T0 U3 YpPOBHEH M300peTeHusl.
[TpuBeauTe MpUMephl Ha KaXIbIH U3 YPOBHEH U300pETEHHUS.

4., Vxaxure HaubOosiee XapaKTEepHbIE 4YEPThl KaXJO0r0 U3 YpPOBHEU
n3zobperenuil. [IpuBenure mpuMepsl Ha KaxIablid U3 YPOBHEH M300peTEHUS.

5. Kakue ocHoBnbie pynkiuu TPI3?

6. [lepeuncnure ocHoBHBIC yacTu TPU3.

/. Kakue cocTaBHbIe YaCTH BXOJAT B UHPoOpMamoHHbIit Gpoua TPU3?

8. Jlns wero npenHasHayeHa Kaxxaas u3 yacreid TPU3?

9. Onnmure ctpykrypy TPU3 nnst dyHKIuu perienue 3anad.

10. Onummre kadecTBa N300PETATENHCKOTO MBIIILJICHUS.

BOHpOCI)I K IIPAKTUICCKOMY 3aHATHUIO



1. Cymnocts TPU3

2. YpoBHU H300peTCHUI

3. ®ynkiuu TPU3

4. Ctpykrypa TPU3

5. Ucnonw3oBanue uncrpymentos TPU3
6. 300peTaTenbcKkoe MBIIUICHUE

Jlureparypa: [1-4]
INPAKTUYECKOE 3AHSATUE Ne3
CHucTeMHBIN OIX0I

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

[Inanupyemsble pe3ynbTaTbl OOyUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHUTH M MCIOJIB30BaTh COLMAJIBHOE
B3aMMOJICHCTBHE U PEalIn30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCTBa U
KynbTypsl nipunsatus pemenuit (TPU3 u qpyrux meronos);

- HAa OCHOBE YMEHUH JOJDKEH COXPaHATh CHOCOOHOCTh HPHUMEHSITh
COLIMAJIBHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHJE B cepe
UCKYCCTBA U KyJbTypbl NpuHsTHs pemienui (TPU3 u npyrux MeToaoB);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOIJIEPKUBATH TOTOBHOCTb NPUMEHATH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTypbl npuHsTHs pemieHui (TPU3 u npyrux mMeTooB).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETEHITUH:

- [IK-3 (CnocobeH opraHu3oBaTh MPOBEICHUE HAYYHO-UCCIICIOBATEILCKUX
¥ OTBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTACIBHBIM pa3jieliaM TEMBbI).

3aHATHE MPOBOAMUTCS B MHTEPAKTUBHOUN (opMe: pelieHre pa3sHOypOBHEBBIX
U IPOOJIEMHBIX 3a71a4.

TeopeTnueckas yacThb

CuctemMHOE MBIIIUIEHHE - 3TO MBIIUICHUE, KOTOPOE HCIOIB3YeT CUCTEMHBINH TMOAXOMA M
SBIISIETCS. OJTHUM M3 DJIEMEHTOB HU300PETaTETHCKOTO MBIIIIJICHUS.

CucTeMHBIH TOIX0/T — PACCMOTPEHNE 00BEKTA KaK I[EJTOCTHOTO MHOXKECTBA JIIEMEHTOB B
COBOKYITHOCTH OTHOIIIEHUH U CBs3€H MEXIy HHMH, TO €CTh pPAacCMOTpeHHE OOBEKTa Kak
CHUCTEMBI.

OCHOBHBIM 00BEKTOM PACCMOTPEHHUS B CHCTEMHOM IOIX0/I€ SIBISIETCS CUCTEMA.

Cucrema (OT IJIaTHHCKOTO «systema», OT TpPEUeCKOoro «ovLOoTNUo [systima] —
«COCTaBJICHHBII», IIEJI0€, COCTABICHHOE M3 YacTe, COCAMHEHHE) - 3TO MHOXKECTBO JJIEMEHTOB,
B3aMMOCBS3aHHBIX U B3aMMOJECHCTBYIOIIUX MEXAY CO00i, KOTOphle 00pa3yloT €IUHOE LENOE,
oOnamaromiee CBOMCTBaMH, HE TMPHUCYIIMMH COCTaBJISIONIMM €ro JJIEMEHTaM, B3SITHIM B
OTJIEIbHOCTH.

Takoe cBONCTBO Ha3bIBAIOT CUCTEMHBIN APDEKT UITH SMEPIKEHTHOCTb.

OMepKEHTHOCTH (0T aHTI. «Emergenty — BOZHUKAIOIINMA, HEOKUIAHHO TTOSBIISTFOIITHIICS)



B TEOPUH CHCTEM - HaJIM4YUe y KaKOW-TMOO CHCTEMBI OCOOBIX CBOWCTB, HE NPUCYLIHX €€
noacucreMaM M OJOKaM, a TakXke CyMME DJJIEMEHTOB, HE CBS3aHHBIX OCOOBIMHU
CHCTEMOOOPa3yIOIUMH CBSA3SIMH; HECBOJMUMOCTH CBOMCTB CHCTEMBI K CyMME CBOICTB ee
KOMIIOHEHTOB; CHHOHUM — «CUCTEMHBIN 3 pexT.

YacTo Takoe CBOMCTBO TaK € HA3bIBAIOT CHHepreTHueckuil 3ddekr (oT rped. Bmecrte
JecTByromuil) — Bo3pactaHue 3()(PEKTUBHOCTH JEATEIBHOCTH B pPE3yJbTaTe HHTErpallH,
CJIMSIHUS OT/ACIBHBIX YaCTeH B €IMHYIO CUCTEMY 3a CUET TaK Ha3bIBAEMOI'0 CHCTEMHOT0 3 deKTa.

Cuneprust (rped. COTpyAHUYECTBO, COJIEHICTBHE, IIOMOIIb, COYYaCTHE, COOOIIHUYECTBO) —
CyMMUPYIOIIUH 3P PeKT B3auMOACHCTBUS IBYX WK Oosiee (PaKTOPOB, XapaKTEPU3YIOIIUIACS TEM,
YTO UX JEHCTBHE CYILECTBEHHO HPEBOCXOMUT APPEKT KaxI0ro OTAEICHHOTO KOMIIOHEHTa B
BHJIE UX IPOCTOM CYMMBI.

Bomnpocs! u 3a1anus

3aganue 1

IIpuBenure MIPUMEPHI CHUHEPTHUH, YMHOKAIOIINX pe3yibTaTHhl,
MIPUMEHUTEJILHO K BaIlIEMY OIIBITY.

3agaHue 2

1. [IpuBeauTe NpUMEPHl TEXHUUYECKUX CUCTEM.

2. [IpuBeauTte npuMepsl HE CUCTEMHOT'O IOAXO0A.
3. Mcnonb3ynTe CUCTEMHBIN ONEpaTop JJIA:

- JIAMIIbI;

- KOMITBIOTEPA,

- MO0 CUCTEMBI W/UJIU TIpoliecca.

4. IToxaxxnte y4eT BIUSHHUM B:

- IPUPOJIE.

- TEXHHUKE.

- B CEMbE, OOILIECTBE U T. 1.

Bomnpocsi.

1. [laiiTe onpeneneHue CUCTEMHOTO MBIIIUIEHUS! U CUCTEMHOT0 OAXO0Aa.

2. JlaiiTe onpeneneHue CUCTEMBI.

3. Onummre wuepapxuro cucteM. HazoBUTE HepapXUUYECKHe YpPOBHU
CUCTEMBI.

4. IlpuBenuTe NMOHATHS, COIYTCTBYIOIIEE TOHATHIO CUCTEMA.

5. OnuiunTre BUIbI U3MEHEHUM.

Bomnpock! k npakTHYECKOMY 3aHSATUIO

1. OcHOBHBIE OTpeACICHUS CUCTEMHOTO MOIX01a
2. CucTeMHOCTh

3. CucreMHsblii orepaTop

4. Y4yer BIUIHUN

Jluteparypa: [1-4]



INPAKTHYECKOE 3AHATHUE Ne4
WNneanbHOCTH

Ilenb: ocBoeHHE BONPOCOB TEMBbI U (POPMHUPOBAHUE KOMIETEHLMH IpHU
IIOMOIIY ITPAKTUYECKUX 3aJaHUN.

[Inanupyemsble pe3ynbTaThl O0yUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICHCTBHE U PEaIn30BBIBATH CBOIO POJIb B KOMaHJE B cdepe UCKycCTBa U
KyJnbTyphl npuHaTus pemenuit (TPU3 u gpyrux meTonoB);

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

- Ha OCHOBE HAaBBIKOB JIOJDKEH IOJJIEPKUBATH TOTOBHOCTH IIPUMEHATH
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 (CnocobeH opraHu3oBaTh MPOBEICHUE HAYYHO-UCCIICIOBATEILCKUX
Y OTBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAEIBHBIM pa3jieliaM TEMBI).

3aHATHE MPOBOAUTCA B UHTEPAKTUBHOU (pOpMe: pelieHre pa3HOYpPOBHEBBIX
Y IpOOJIEMHBIX 3a/a4.

Teopernueckas 4acThb

OOmiee HampaBiIieHHE Pa3BUTH CHUCTEM OIPEIENETCS 3aKOHOM YBEIHUYEHUS CTETICHU
U1€TbHOCTU. DTO CaMblil IJIaBHBIN 3aKOH 3BOJIIOLUU CUCTEM.

I'. Anprmiynnep cpopMyaupoBaid 3TO 3aKOH cCleqyromuM obpazoMm: «Pa3Butue Bcex
CHCTEM HJIET B HAlIPaBJICHUN YBEIMUYCHHS CTETIEHU H1€AIbHOCTI.

VY CIIOBHO MOKHO BBIZICTTUTH YETHIPE CTENICHH WICATH3AIMHA CUCTEMBI:

1. ITosABIATHCS B HYKHBIIf MOMEHT B HY’KHOM MECTE.

2. CamouCHOJIHEHHE.

3. UneanbHas cucremMa — QyHKIUS.

4. OyHKIMS CTAHOBUTCS HE HY>KHOM.

WneanbHas cuctema JIOJKHA MOSBIATHCA B HY)KHBI MOMEHT B HEOOXOJIMMOM MECTE M
Hectu nosiHyto (100 %) pacueTHyro Harpy3Ky.

B ocranbHoe (He palouee) Bpemsi 3TOH CHCTEMBl ObITh HE JOJDKHO (OHAa JOJDKHA
WCYE3HYTh) WJIA BBITIOIHATE APYTYIO MOJE3HYI0 padoTy ((pyHKIIHIO).

HyxHoe neficTBHE JOKHO MOSBIATHCS B HY)KHBI MOMEHT B HEOOXOJMMOM MECTE WIIH
pU HEOOXOIMMOM YCIIOBHUHU.

[Ipenmer nomKeH MOSBUTHCS TOJIBKO B HY>KHBIM MOMEHT B HEOOXOMMOM MECTE WU MpU
HEO0OXOMMOM YCIIOBHH.

WneanbHas uHdopManuss — HeT WHPOPMALIUU, a BBIINOJIHACTCS TOJNBKO €€ (DYHKIMS —
JeiicTBUE, MPOIIECC, KOTOPHIE MOJDKHBI MMPOUCXOIUTH C MCTIOJIh30BAHUEM JTAHHON HH(OpMAIUH.
Hanpumep, npuHsTO pemieHue, 1 KOTOPOro coodupanach JaHHas HHPOpMaIus.

[IpenenbHas creneHp uaeaaIu3aluy — OTKa3 OT PYHKIIUU

Bormpocs! u 3amanus



3ananue 1
3agaya 1. 3oomapk
YcnoBue 3amaun.

3oonapky B CTOKrojibMe He XBaTajio OIOKETHBIX JEHEer U JCHET,
BBIPYUYEHHBIX 32 OUJIETHI.

Kaxk nony4uth 10MOJIHUTENbHBIE I€HBIU?

Pa36op 3agaun

WneansHblil KoHEuHBIN pe3yapTaT (MKP). JleHbru camu nosiBIisroTCsl.

Cnoco0Os! pemienus. Mcnonb3oBaHnue pecypcos.

Pecypcbl. OcHOBHOM pecypc 300mapka — €ro 00OuTaTeu.

Pemenne

CTOKIroJIbMCKHA 300MapK 3aHUMAETCS JTOBOJIBHO. HEOOBIUHOM
NEATEILHOCTHIO — TIPOJIaeT KapTUHBL. J[eT0 B TOM, YTO HAIMMCAHBI OHU ITMMIIAH3E,
U BBIpYYCHHBIC 32 HUX JICHBI'M UIYT B OIO/KET 300MapKa.

Crout ynoMsHyTh O crapeimiem npumare Yura, urpaBumiem B (duibMe
«Tapzan». OH XUBET B CIEUUAIBLHOM MUTOMHHUKE JIJISi KUBOTHBIX KHHO3BE3I U
JOOUT UTpaTh HA MMAHWHO, CMOTPETH TEJIIEBU30p, COBEPIIATH MMOE3/IKK Ha MAIIIUHE,
T'YJIsiTh, CMOTPETh Ha (hoTorpaduu B *KypHajaax, U, CaMO€ TJIaBHOE, pUCOBATh.

On numiet abcTpakTHbIe KapTUHBL. Ka)x0il kapTuHEe BbhIIAeTCs cepTU(hUKAT
MOJJIMHHOCTH, OHU OYEHb OBICTPO PACKYMAIOTCSA, M OTH JEHbIH HIYT Ha
COJIep>)KaHUE MUTOMHUKA.

3anaua 2. [Iponaxa o0yBu

YcnoBue 3anaun

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

Kax mpogate 00yBb?

Pa36op 3agaun

Nneanwsubiii koneunslil pesynstaT (MKP). Bee xxurenu XoTat Kynutb 00yBb.

Cnoco6sr pemenus. Heobxomumo co3nmate moTpeOHOCTH. Mcmonszyem
pecypchl.

Pecypceol. Komrouku.

Pemenue

VYaumel ropoaa IIOTHO ycesul KoyiroukamMu. He 3a0biTO OBLIO HM OFHO

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

3amanue 2

1. ITpuBeauTe NpUMeEpHI pa3IMYHBIX CTENEHEN UICATbHOCTH.

1.1. ITpuBeauTe mpUMEpPHI, KOTAa CUCTEMA MOSIBIISIETCS B HY>KHBI MOMEHT B
HY>KHOM MeEcCTe.

1.2. TIlpuBeaute mnpuUMepbl CHUCTEM, KOTOphIE BCE JENAOT CaMHu
(caMOUCIIOTHSIEMBIE CUCTEMBI).

1.3. [IpuBenutTe npuMepsl, KOTJa CUCTEMBI HET, @ (PYHKIIHSI €€ BBITIOJIHSAETCS.

1.4. TlpuBenute npuUMEphl, KOrJAa HET HEOOXOAMMOCTH B BBIMOJIHEHHUU
byHKIINN.

1.5. OnuimuTe HOBYIO UACATBHYIO CUCTEMY.



2. UneanpHblii koHeuHbIH pe3ynbrat (MKP).
2.1. Pemnre 3agaun ucnosb3ys UKP.

Bormpocsl

1. Yro Takoe uaeanbHasa cuctema? Jlaiite onpeneseHue.

2. OnuimuTe BUAbl CTENEHENW UACATbHOCTH.

3. [IpuBenure popMyily mokaszaTesisi CTENEHU UACATbHOCTH CUCTEMBI.

4. Yrto Ttakoe wunaeanbHbli KoHeuHbld pesynbTaT (MKP)? Ilpuseaute
IIPUMEPBI.

5. Onummre cBoiictBa MKP. IlpuBeauTe npumepsl Ha KaXKI0€ U3 CBOWCTB U
Ha BCE CBOMCTBA B LIEJIOM.

Bonpock! kK MpakTHYECKOMY 3aHATHIO

1. UneanbHas cucrema
2. IToka3zaTenb CTENEHH UIEAIbBHOCTH
3. Uneanwusiil koneunblit pesynbrat (MKP)

Jlureparypa: [1-4]
IMPAKTUYECKOE 3AHATHUE NeS
Pecypchl B 00111€M TIpeiCTaBIECHUN

Llens: ocBoeHHE BOINPOCOB TEMbl W (POPMUPOBAHHE KOMIETECHLMH MpH
ITOMOIIY NPAKTUYECKUX 3aJaHUMN.

[Inanupyemsble pe3ynbTaTbl O0yUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh W HCIOJB30BaTh COLMAIBHOE
B3aMMOJICICTBHE U pealln30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCcTBa U
KynbTypsl nipunsatus pemenuit (TPU3 u qpyrux metonon);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTh MPUMEHSTH
CoLlMajJbHOE B3aUMOJEHMCTBHE U PEaIM30BbIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux meTo0B);

- 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

Pecypcsl - paznen TPU3, oTBeTCTBEHHBIN 3a BBISIBICHHE U UCIIOJIb30BAHUE PECYPCOB IS



peIIeHUs 3a]1a4 UITH PA3BUTHUS CUCTEM.

Hcnonb3oBaHue pecypcoB yBENIWYMBAET CTENEHb HICATbHOCTH CUCTEMBI, TaK KaK HE
HY>KHO IIPUBHOCUTH YTO-TO HOBOE, @ UCIOJIb3YETCS TOIBKO TO, YTO YK€ CYIIECTBYET.

Hcnonb3oBaHue pecypcoB — 3TO MOUIHBIA HMHCTPYMEHT YIIYYIIEHUS CHUCTEM U HX
Y/ICIICBIICHHUS.

B kaxnoii o0nactu 3HaHUS TOJI pecypcaMu MPUHATO MOHUMATh, YTO- TO OMPEEICHHOE.
Taxk, HarpuMep, B YKOHOMUKE, TIPEXkKIAE BCETO, TOBOPAT O (DMHAHCOBBIX U TPYJIOBBIX pecypcax, B
MH(OPMALIMOHHBIX TEXHOJOTUSX TOBOPAT 00 HHGOPMAIMOHHBIX pecypcax, MoJapa3zyMmeBas
KOMITbIOTEPHBIE TeXHOJIOTHH. CyIEeCTBYET NOHATHE IPUPOAHBIX PECYPCOB H T. 1.

B oOmem, pecypchl MOryT ObITh MaTepHajdbHbIE M HE MaTepHUajbHBIC, HAIpUMEp,
WH(OPMAIIMOHHBIE PECYPCHI, B IIUPOKOM CMBICIIE ITOTO CIIOBA, BKIIOYAs HE TOJBKO HAyJHBIC,
TEXHUYECKHUE U MPOYMEe 3HAHUA, HO U AYXOBHbBIE IIEHHOCTH, MY3bIKa, HCKYCCTBO, YeJIOBEUECKUE
OTHOIICHHUS U T. II.

[Ton pecypcamu MbI OyzieM MOHMMATh JJOCTATOYHO HIUPOKUN CEKTOP MOHSTUH.

[lepBoHauaIbHO HEOOXOAUMO 6bIA6UMb pPeCypchl, a 3aTeM Uucnoabzoeams ux. OOmmiA
ITOpUTM TOKa3aH Ha puc. 5.1.

Cnauana onpenenstoT CBOMCTBA CUCTEMBI, KOTOPBIE HYXKHO YJIYUYIIUTh. 3aTEM BBISBIISIOT,
KaKHe U3 UMEIOIINXCS PecypcoB 00JIadaoT JaHHBIMU CBOWCTBAMU. B 3aKiIr0ueHUH UCTIOIB3YIOT
Heo0X0IUMbIE CBOMCTBA.

[Tox pecypcamu MbI OyzieM MOHUMATh BCE, YTO OKPYKAET HAC:

- OyHKIWY;

- CTpyKTypa CHCTEMBI (€€ AJIIEMEHTHI, CBA3M MEXKIY HUMHU, (OpMa CUCTEMBI);

- BemmecTBo;

- DHeprus, Cuia;

- Unpopmanus;

- [loTrokw (BemecTBa, SJHEPTHH ¥ HHPOPMALIHH );

- [IpocTpancTBo;

- Bpewms;

- CucteMHbIN 3P PeKT.

Pecypchl MOTYT HaxXOIUTHCS B caMO# CHCTeMe, ee yacTsaX (MmojacucTemax), bonee oomiei
cucTeMe, B KOTOPYIO BXOJUT JaHHas CUCTeMa, (HaJICUCTEME) U OKPY KaIOIIeH cpejie.

Bormpocs! 1 3amanus

3amanue 1
3agaua 1. I3mepenue teMnepaTypsl y MJIaIeHIA
VcnoBus 3amaun

N3meputh TeMmmeparypy MIaJeHIla JIOCTATOYHO CJokHO. HeobGxomumo
IpalyCHUK Jep>KaTh MO MBIIIKON UM BO PTY. ITO peOCHKY OY€Hb HE HPABUTCS, U
oH miauet. Kak ObITh?

Paz6op 3amaun

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

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

Pemenne

MOXHO HCHOJIB30BaTh COCKY, B KOTOPOM BCTPOCH LU(PPOBON TEPMOMETP
(Baby Temp).



3anava 2. KoHKypeHUus MporpaMMHBIX KOMITAHHM
YcnoBus 3agaun

Kpynneiime nporpamMmmubie kommnanuu (Hampumep, Borland International
Inc., Microsoft Corp. u ap.) co3aal0T HOBBIC S3BIKH IPOIPAMMHUPOBAHUSA M APYTHE
nporpaMMbl. DTHUMH TPOrpaMMaMHi TIOJB3YIOTCS MHOTHE TPOTPAMMUCTBHI MUpA.
EctecTBeHHO, KaXkaasi KOMIaHUS X04eT, 4ToObI ee mHTep(deiic cTam CTaHAapTOM.
Kak nmo6eauTh B 3TOM KOHKYpEHTHOM 60pboe?

Pa36op 3agaumn
Hcrnonp30Bath (PyHKIIMOHATBHEIN pecypc.
Pemenne

Komnanus Borland International Inc. B KOMIUIEKT IMOCTaBKH CBOMX SI3BIKOB
MIPOTrPAMMHUPOBAHKS BBOJUT KOMIUICKT MPOIEAYpP, KOTOPBIE CO37al0T MHTEpdeiic
000 MPOTrpaMMbl — CBOM CTaHIAPT.

Ucnonb3oBan «lIpuHIuN npeaBapuTeIbHOTO UCTIOTHEHUS.

Bomnpocsr

1. Yro takoe pecypcni? Jlaiite onpeneneHue.

2. I'te MoxHO OpaTh pecypchbl?

3. Onuiute BUbI pecypcoB. [IpuBeauTe npumepsl.

Bonpocsl k MpakTH4eCKOMY 3aHATHIO

1. CymHoCTb pecypcoB
2. Ilpumepsl pecypcoB

Jlureparypa: [1-4]
MPAKTHUYECKOE 3AHSTHE Ne6
[TpoTuBOpeuus B 001IEM MIPEICTABICHUH

Llenb: ocBoeHHE BOMPOCOB TeMbl U (POPMHUPOBAHME KOMIETEHLMN IpHU
MTOMOIIY MPAKTUYECKUX 3aJaHUM.

[Inanupyemsble pe3yabTaTbl O0y4EHUS:

- Ha OCHOBE 3HAaHUU [IOJDKEH IOMHUTh M MCHOJb30BATh COLIMAIBHOE
B3aMMOJICUCTBUE U PEAM30BBIBATH CBOIO POJb B KOMaHJI€ B cpepe MCKYCCTBA U
KynbTyphl nipunatus pemenuit (TPU3 u gpyrux meroaos);

- Ha OCHOBE YyMEHUH JOJKEH COXPaHATh CHOCOOHOCTh NPUMEHSTh
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
HCKYCCTBa U KyJbTyphl NpuHsaTuA pemenuid (TPU3 u npyrux metos10B);

- Ha OCHOBE HAaBBIKOB JIOJKEH MOJJIEPKUBATH TOTOBHOCTH IPUMEHSTH
colLlMajJbHOE B3aUMOJCHCTBHE M pPEajIN30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
HCKYCCTBa U KyJbTyphl npunsaTusi peuienuit (TPU3 u npyrux MeTogoB).

B pesynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETEHITUH:

- TIK-3 (CrniocobeH opraHu3oBaTh MPOBEACHUE HAYYHO-UCCIEI0BATEIBLCKUX



Y OIBITHO-KOHCTPYKTOPCKUX pa3pabOTOK MO OTIEIBHBIM pa3jiejiaM TeMBbI).
3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOU (opMe: pelieHre pasHOYPOBHEBBIX
¥ IpOOJIEMHBIX 3a]1a4.

TGOPGTI/I‘ICCKaSI HacCTb

Paznuunsie TEXHUYECKUE cpencTBa CO3/1aBATIUCH u CO3Jat0TCA JUTSL
YJIOBJIETBOPEHHS TEX WJIM MHBIX TOTPEOHOCTEH YeIoBeKa.

[ToTpebHOCTH pacTyT 3HAUUTENBHO OBICTPEE BO3ZMOKHOCTEH MX YIIOBJIETBOPEHHMS, YTO U
ABJIIETCSL CBOETO POJIa MCTOYHMKOM TEXHUYECKOI0 IIporpecca.

[IpoekTupoBaHre HOBBIX OOBEKTOB 4Yallle BCErO MOApPa3yMEBaeT YIYYIIEHHE TeX WU
MHBIX nTapaMeTpoB CHCTEMBI.

Crnoxxuble u300peTaTenbCcKue 3aJaul (HEM3BECTHBIX THUIIOB) TPeOYIOT HETPUBUAIBHOIO
N0/IX0Jla, TAK KaK YIYYIIEHUWE OJHUX IapaMeTpPOB CUCTEMBI IPUBOJUT K HEJOIYCTUMOMY
YXYIAUIEHUIO APYTUX MapaMeTpoB. Bo3HukaeT npoTuBopeyune.

[IpoTuBOpeune - 370 0JIHO U3 OCHOBHBIX MOoHsATUI TPU3.

B TPU3 paccmarpuBaroTCs TpU BUAA IPOTUBOPEUNIA:

- AnmuHucTpatuBHoe npotusopeune (All);

- Texunueckoe nportuopeuwne (TII);

- Guznueckoe npotuBopeune (DII).

BOHpOCBI " 3aJaHUsA

3anmanne 1
3amaua 1. Ouku
YcnoBue 3anaun

JronsM ¢ MJI0XUM 3peHUEM HYKHO MMETh JIB€ mapbl oukoB. OmHH, YTOOBI
CMOTpPETh B Jajib U JPyTHe, YTOObI CMOTPETh BOJM3U, HApUMep, dyuTaTh. OUeHb
HEyA00HO MTOCTOSTHHO MEHSTh OUKH.

Kax 6b1TH?

Paz6op 3amaun

AnmunuctpaTuBHOe nipotuBopeune (All).

AIl: Kak yny4muth y00CTBa UCTIOIH30BaHUS OYKOB?

Texunueckoe npotuBopeuue (TII).

TII: TlpoTtuBopeune Mexay HEOOXOIMMOCTHIO XOPOIIO BHUAETH BIAATH U
BOJIM3H U YJI0OCTBOM HCIIOJb30BaHUS OYKOB (CMEHA OYKOB).

WneanbHblil KoHeuHbIH pe3yabsTaT (MKP).

UKP: Oyku mO3BOJSIOT XOPOIIO BHUAETh BOJM3M W BAQIM, U YJIOOHBI B
HCIIOJIb30BaHUM.

®dusnueckoe nmpotuBopeune (DII).

®II: JJomkHO OBITH ABE Mapbl OYKOB (C pa3HbIMH TUIAMHU JIMH3), YTOOBI
XOPOIITO BUACTH BJIATX U BOJIW3H, U JOJDKHA OBITH OJIHA ITapa OYKOB, YTOOBI OBLIO
yI0OHO MX WCIOJIB30BATh (HE MEHSTH OUKH).

Cnoco0s1 pazpemenus ®OII. PazneneHre nmpoTHBOITOI0KHBIX CBOMCTB:

- B IPOCTPAHCTBE.

Pemenune 3amaun
Ucnionp3ytorcss OudokambHble OYKW. boibllias 4acTh JWH3BI IJIs Jalid, a



CETMEHT HIDKHEW YaCTH JIMH3BI JJIs OJTM3KUX PACCTOSTHUH (JIJ1s1 YTCHHS).
3anaya 2. [InacTteipb
YcaoBue 3agaun

Panbl 3aK1€MBAIOT MJIACTHIPEM, HO KOTJ]a €r0 CHUMAIOT, TO 00pa30BaBIIAsCS
KOpPOYKa CIUPACTCS.

Kaxk ObITB?

Pa36op 3agaun

All: Kak He JOMyCTUTh CAUPAHKUE CBEXEN KOPOUKHU?

TII: TlpotuBopeune MeXAy HEOOXOIUMOCTBIO 3aKJIECUBAHUS PAHKH H
CAUPAHUEM CBEXKEN KOPOUKHU.

UKP: [InmacTeipb 3aKIEMBAET PAHKU U HE CAUPAET CBEKYIO KOPOUKY.

@II: ITnacTeIpb ITOJKEH OBITh KICHKHM (IOJDKHA OBITH XOpOoIIas aare3us),
4yTOOBI XOPOIIIO 3aKJICUBATh PAHKY, U JOJKEH ObITh HE KICHKUM (HE IOJHKHO OBIThH
aJire3uu), YToObI HE CIUPATh CBEKYIO KOPOUKY.

Cnoco6s1 pazpemenust OII. Paznenenre npoTHBOIIOI0KHBIX CBOMCTB:

- B IPOCTPAHCTBE.

Pemenue 3anaun

MecTto, KOTOpO€ MPUKIAILIBAETCS K paHKE HE KJIEWKoe (TaM HaXOIUTCS
MapJisi, TpPOINUTAHHAsS AHTUCENTUKOM), a TO KpasM IUIACTBIPh KIICUKUUN
(anre3uoHHBIN).

3amanue 2

1. IlpuBeauTe mpuMeEpHI pazpenieHns GU3nIeckoro MpOTUBOPEUHSL.
1.1. B npoctpancTse.

1.2. Bo BpemeHu.

1.3. B ctpyktype.

1.4. TTo ycnoBwuto.

Bomnpocsr

1. Yrto takoe nmpotuBopeune? Jlaiite onpeaeneHue.

2. Onumute BUbI ipotuBopeunii B TPU3.

3. Uro Takoe aaMUHUCTpaTUBHOE NpoTHBOopeune? Jlaiite onpeneneHue.

4. Yo Takoe TexHuueckoe npotuBopeune? [laiite onpeacneHue.

5. Uro Takoe ¢pusnueckoe npotuBopeune? Jlaiite onpeneneHue.

6. Omnumure cnocoObl paspemieHUs]  (QU3MUECKOTO  MPOTUBOPEUHSI.
[IpuBenure npuMepsl.

/. Onuiure Leno4yky mpotuBopeunii, ucnoins3dyembix B TPU3. IlpuBenure
MIPUMEPBI.

BOHpOCI)I K IIPAKTUICCKOMY 3aHATHUIO

1. TlonsiTue 0 NPOTUBOPEUUSIX.
2. IlyTp K ujien pemeHus.

Jluteparypa: [1-4]



MNPAKTUYECKOE 3AHSATHE Ne7
[Ipuemsl pa3penieHust IPOTUBOPEUH B OOIIIEM NPE/ICTaBICHUN

Ilens: ocBoeHHE BOMPOCOB TEMbl W (POPMUPOBAHUE KOMIETECHIIMI MpH
MTOMOIIY PAKTUYECKUX 3aJaHUM.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICHCTBHE U PEaIn30BBIBATH CBOIO POJIb B KOMaHJE B cepe UCKycCTBa U
KynbTyphl npunaTus pemienuit (TPU3 u npyrux metonoB);

- Ha OCHOBE YMEHHUH JOJDKEH COXPaHITh CIIOCOOHOCTh MPHUMEHSTH
COLIMAJIBHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux meTo10B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH IIOJJIEP)KUBATH TOTOBHOCTH IIPUMEHATH
CoLlMaJbHOE B3aUMOJCHCTBUE M PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u npyrux meTosoB).

B pesynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETCHITUH:

- [IK-3 (CnocobeH opraHu3oBaTh MPOBEICHUE HAYYHO-UCCIICIOBATEILCKUX
Y OIIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIbHBIM pa3/ieiiaM TeMbI).

3aHsATHE TPOBOJUTCS B MHTEPAKTHUBHON (popMe: pelieHue pa3HOYPOBHEBBIX
Y IpOOJIEMHBIX 3a]1a4.

Teopernueckas 4acThb

«IlepeyeHpb THMOBBIX MMPUEMOB — 3TO CBOETO POJA HACTOJBHBIN CHPAaBOYHUK H300peTaTes,
HO CIPaBOYHHK 0COOOTO poja: M300peTaTelnb JOHKEH paccMaTpuBaTh €ro Kak OCHOBY, KOTOPYIO
HEOOXOIMMO CaMOCTOSITENIbHO TOMOJIHATh MO HOBBIM TEXHUYECKHUM M MATEHTHBIM MYOJIMKALISAM)
(T. C. AnpTIIysep).

TPU3 paccmatpuBaeT pa3Hbleé CHUCTEMBI MPHEMOB. MBI IMOKa pPacCMOTPUM TOJIBKO
NIPUEMBI Pa3peIIeHus] TEXHIYECKUX TPOTHBOPEUNH.

I'. C. Anprmrymnep coznan cucremy 40 OCHOBHBIX MPHEMOB YCTPAaHEHUS! TEXHMUYECKHX
IPOTUBOpEUHii ¢ nmoanpuemamu (Bcero 91).

N3 40 OCHOBHBIX NMPHEMOB pa3pelICHUs] TEXHUUYECKUX MPOTUBOPEUMIA MBI paCCMOTPUM
Tosibko 21 HambGonee ymnoTpebiseMbix npuemoB. OcranbHble TpUEMbl Bbl MoXeTe H3y4uTh
camocTosTeNbHO. Best cuctema mpueMoB OyeT paccMOTpeHa Ha CIeIyIOIUX YPOBHSX.

PaccmoTtpum crnenyromue npueMsi:

1. Ilpunuumn apoGneHus.

2. IlpuHIMI BEIHECEHMS.

3. IlpuHIMI MECTHOTO KayecTBa.

4. [IpyHIMI aCHMMETPHUH.

5. Ipuniun o0beTMHEHHUS.

6. [IpuHIMIT yHUBEPCATHHOCTH.

7. IIpuHIMUI «MaTPELIKUY.

10. [TpuHIMT TpEeIBAPUTELHOTO UCTIOTHEHUSI.

11. ITpuHIUN «3apaHee MOAT0KEHHOM MOTYIIKI.

13. [MpuHIMT «HA000POTY.

15. [IpuHIMN TMHAMUYHOCTH.



16.
17.
20.
21.
22.
24,
25.
26.
27.
32.

[TpuHIMIT YaCTHYHOTO WU U30BITOYHOTO PEIICHHUS.
[IpunHnun nepexonaa B Apyroe U3MepeHue.

[IpuHuMI HEMPEPHIBHOCTH MOJIE3HOTO JICUCTBUSI.

[TpunIMI mpockoka.

[TpuHIHI «0OPATUTH BPEl B MOJIB3Y».

[IpuHIMI «TOCpEeTHUKAY.

[Tpunun camoo06CTyKUBaHUS.

[TpunIMn KOMMpPOBaHUA.

JlemeBast HEJOJITOBEYHOCTh B3aMEH JJOPOTOM JOJITOBEYHOCTH.
[TpuHIMI U3MEHEHUS OKPACKH.

Bormpocs! 1 3ananus

3ananue |
3agaua 1. @ypuer

YcnoBus 3agaun

Bo Bpems ¢ypuiera npurnamenssie enar cros. YacTto y HUX 3aHSATHI 00€

pyku. B

OJIHOM Tapenka, B Apyrou Ookan. HeymoOHO moib30BaThCs BUIIKOM U

IIPUBETCTBOBATH APYT Apyra, pykomnoxaTtuem. Kak ObITh?

Pa36op 3agaumn

TII mexay HEOOXOAMMOCTBIO JAepXaTh TapenkKy, BHIKY U Ookanl u
BO3MO>KHOCTBIO IIO3710POBATHCA.

Pyky ¢ proMkoil MOkHO 0cBOOOANTH. PelieHre ucnosib30BaHUEM npuema 3.
[IpyHIMT MECTHOTO Ka4eCTBA.

Penienne

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

3agayva 2. J101roHOCHK

VYciaoBus 3amaun

OpHaxnapl B MHCTUTYTE 3€pHA akajeMuK JIMCHLIBIH cKa3al M300peTaresnto
Anatonuio KanyruHy, 4TO HaMe€4e€HO COBELIAHWE MO OJHOW M3 BaKHEUIIUX

mpo0iem

— Ooppbe ¢ gonroHocukoM. HyxHO wmccienoBaTh  yCIOBUS

CYILIECTBOBAHMS JKyKa, B YaCTHOCTH, ONIPEICTUTH TEMIIEPATypy €ro Tea.
B T0 Bpems He ObU10 MPUOOPOB, MO3BOJIAIOIINX PELIUTh TAaKyIO 3aady.
Kak ObITh?



Paz6op 3anaun
TII mexny HEOOXOJMMOCTBIO U3MEPEHHsI TeMIIEpaTyphbl, Tea MaJe€HbKOIO
KyKa U OTCYTCTBHEM MUHHATIOPHOTO TEPMOMETPA.
Bocnonb3yemcs npuemom 5. [IpuHImn oObeIuHEHMS.
Pemenue
Kauyrun  oObsicHWI, Kak  HM3MEpPUTh  TEeMIEeparypy JOJITOHOCHKA
OOBIKHOBEHHBIM TEPMOMETPOM: HaJ0 HaOpaTh CTAKaH JOJITOHOCHUKOB U U3MEPUTH
UX TEMIIepaTypy.
3amaua 3. Tyman B a3pornoprty
VYcnoBus 3agaun
Tyman co3mgaeT mpoOIeMbl I adPOITOPTOB, BBI3BIBAS 33JICPKKU PEHCOB, B
CBSI3U C 0€30MACHOCTHIO B3JIETOB U MOCAIOK U T. .
Pa36op 3agaumn
Ucnionszyem npuem 22. [IpuHuun «oOpaTUTh BPEl B MOIb3Y».
Pemenue
bo110 npeniioxkeHo 60poThCS ¢ TYMAHOM, PACTbLIsis UCKYCCTBEHHBIN TyMaH,
HACBHIIIAEMbIM 3aPSKEHHBIMHA YaCTUIIAMU a3po030Jia. Karim ecTecTBeHHOro TymaHa
COEJIMHSIOTCS] C UCKYCCTBEHHBIMH, 00pa3ys JOXKIb.

3ananue 2

1. ITpuBeauTe npuMepsl paspeieHus: ((U3NIECKOT0 IPOTUBOPEUHS.

2. [lpuBenute mo 2-4 mpuMepa Ha KaXKIblii M3 PAaCCMOTPEHHBIX MPHEMOB
(>keyaTesbHO U3 Balllei 001acTH 3HAHUN).

Bomnpocel

1. Yro Takoe npotuBopeuune? Jlaiite onpeaeneHue.

2. Onumute BUbI ipotuBopeunii B TPU3.

3. Uro Takoe aaMUHUCTpaTUBHOE MpoTrBopeune? Jlaiite onpeneiacHue.

4. Yo Takoe TexHuueckoe npotuBopeune? [lalite onpeacncHue.

5. Uro Takoe ¢pusznueckoe npotuBopeune? Jlaiite onpeneneHue.

6. Onumwure crnocoObl paspemieHuss (QUINIECKOTO  MPOTHBOPEUUSI.
[IpuBenute npuMepsl.

/. OnuimTe UENnoYKy NPOTUBOpEUMd Juisi peimieHus 3agad. [IpuBemure
MPUMEPHI.

8. Onummre o0IIyI0 CHUCTEMY MMPUEMOB pa3peIIeHus TPOTUBOPEUHIA.

9. OnumwuTe CUCTEMY TTPUEMOB PA3PEIICHUS TEXHUYECKUX MTPOTUBOPEUHIA.

10. OnumuTe cUCTeMY OCHOBHBIX MPHUEMOB pa3pelieHus TEeXHUUYECKUX
npotuBopeunii. CKOJIbKO mnpuemMoB B 31Ol cucteme? IlpuBenurte mnpumepsl
HEKOTOPBIX MPUEMOB.

11. Cxkonbko HambOoJee- ynorpedisieMbix mpueMoB. [IpuBenute mpumepb
HEKOTOPBIX U3 HUX.

BOHpOCI)I K IIPAKTUICCKOMY 3aHATHUIO

1. OcHOBHBIE IPUEMBI YCTPAHEHHS] TEXHUYECKUX TPOTUBOPEUUI



2. Haubomee ymoTpeOnsieMble TPUEMBI yCTPAHCHHUS TEXHHUYECKHUX
MIPOTUBOPECUU I
3. CoueTaHue NpUEeMOB YCTpaHEHUSI TEXHUUECKUX MPOTUBOPEUUI

Jlutepatypa: [1-4]
MNPAKTHUYECKOE 3AHSTHE Ne8
3aKOHBI Pa3BUTHS CUCTEM

Llenb: ocBoeHHME BOMPOCOB TeMbl U (POPMHUPOBAHUE KOMIETCHIIUNA TPHU
ITOMOIIY PAKTUYECKUX 3aJaHHUMN.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE€ 3HAHUM JOJDKEH IIOMHHUTb M MHCIOJIB30BAaTh COLMAJIBHOE
B3aMMOJICHCTBHE U Pealln30BbIBATh CBOIO POJIb B KOMaHJE B cepe UCKycCcTBa U
KynbTyphsl nipunsatus pemenuit (TPU3 u qpyrux Mmeronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHITh CIIOCOOHOCTb MPUMEHSTH
COLIMaJIbHOE B3aUMOJCHCTBHE M PEaJU30BBIBATh CBOIO POJb B KOMaHJE B cepe
UCKYCCTBA U KyJbTyphl npunsTus pemenuit (TPU3 u npyrux meTo0B);

- Ha OCHOBE HaBBIKOB JIOJDKEH MOIJIEPKUBATH T'OTOBHOCTH IIPUMEHATH
COLIMAJIBHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTypbl puHsTHs pemeHui (TPU3 u npyrux MeToaoB).

B pe3ynbTaTe ocBoeHHs TEMbI (DOPMHUPYIOTCS KOMIIETEHIUU:

- TIK-3 (CrocobOeH opraHu30BaTh MPOBEACHHE HAYYHO-UCCIICI0BATEIBCKUX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3padOTOK 1O OTACITBHBIM pa3/ieliaM TeMBI).

3aHsATHE TPOBOJAUTCS B MHTEPAKTHUBHOW (popMe: pelieHue pa3HOYpPOBHEBBIX
¥ IPOOJIEMHBIX 3a71a4.

TeopeTnueckas yacThb

PazButue mo0bIX OOBEKTOB MaTEpHAIbHOIO MHpa, MPHUPOJbI, Pa3IMYHBIX obJacTeit
3HAHUH, AESATEIBHOCTH U MBIIIJICHUS PA3BUBAIOTCS 10 CBOUM OIIPEIEIICHHBIM 3aKOHAM.

3aKOHBI HOCAT OOBbEKTUBHBIN XapaKTep, BbIpaXkasl peajbHble OTHOILIEHHS BEIEH, a Takke
UX OTpaXCHUE B CO3HAHUMU.

3aKOHBI pa3BUTHUA CUCTEM - 3TO ocHoBa TPU3.

3aKOH — BHYTPEHHSSI CYIIECTBEHHAs M yCTONYMBAsl CBSA3b SIBICHUH, 00yCIIaBIMBarOIas
UX YIOPSA0YEHHOE U3MEHEHHUE.

TexHuka pa3BUBaeTCsI B TECHOM B3aUMOJICHCTBUU C OOIIECTBEHHBIM pPAa3BUTHEM U
sKoc(hepolt, BCIEACTBHE Yero HaOMIOAIOTCS 3HAUUTENbHOE NPOHUKHOBEHHE W oOborarieHue
3aKOHOB pa3BUTHUS OOLIECTBa, MPUPOIBI U TeXHUKH. Hampumep, pa3Butue TEXHUKH BO MHOT'OM
3aBHCHUT OT MOTPEOHOCTEN OOIIECTBA U BIMSAET HAa Pa3BUTHE IPUPOIBIL.

3aKOHbBI Pa3BUTHS CHCTEM OIPEAEISAIOT HAIIPABIIEHUE U CTIOCOOBI X Pa3BUTHUSL.

Bormpocs! u 3amanus

3amanue 1.



1. ITpuBeauTe MPUMEPHI UCTIOTH30BAHUS 3aKOHOB PA3BUTHUS CUCTEM,
1.1. 3akon S-00pa3HOro pa3BUTHSL.

1.2. 3aKOH MOJIHOTHI CUCTEMBI.

1.3. 3aK0oH IPOBOIUMOCTH MOTOKOB.

1.4. 3aKkoH yBeJMYEHUS CTETICHU YIIPABISIEMOCTH.

1.5. 3aKoH yBeJNIMUYEHHUS CTETIEHU JUHAMUYHOCTH.

1.6. 3akoH nepexoaa Ha MUKPOYPOBEHb.

1.7. 3akoH nepexosaa B MOJCUCTEMY.

1.8. 3akoH yBenUYEHUS CTETIEHU COTIIACOBAHHOCTH.

1.9. 3akoH cBepTHIBaHUSA-PA3BEPTHIBAHUS:

Bomnpocer

. Uto Takoe 3akoH? JlaiiTe onpeaeneHue.

. Uto Takoe 3aKoH S-00pa3HOro pa3BUTHA?

. UTo Takoe JIMHUH KU3HU cUCTEeM?

. Uto Takoe orubaromire KpuBbie?

. OnuumTe CTPYKTYypy 3aKOHOB Pa3BUTHS TEXHUYECKUX CUCTEM.
. OnuumTe CTpYKTYypy 3aKOHOB OPraHU3alMU CUCTEM.

. {51 yero npeaHa3HavyeHbl 3aKOHBI OPTaHU3AIUN CUCTEM?

. OnuimTe 3aKOH IOJIHOTHI CUCTEMBI.

. Onummre 3aK0H MPOBOJUMOCTH MTOTOKOB.

. OnummuTe 3aK0OH MUHUMAJIBbHOTO COTJIAaCOBAHUS CHCTEMBI.
. OnummTe CTpyKTypy 3aKOHOB 3BOJIFOIIAN CUCTEM.

. Anst wero npegHa3HavYeHbI 3aKOHBI IBOIIOILIUN CUCTEM?

. Kakoif 0CHOBHOM 3aKOH ABOJIIOIMY TEXHUYSCKUX CHCTEM.
. OnummTe 3aKOH YBEJIUYEHUS CTENIEHU YIIPABISIEMOCTH.

. OnumuTe 3aKOH YBEJIUYCHUS CTENEHU TUHAMUYHOCTH.

. OnumuTe 3aKOH Nepexoa Ha MUKPOYPOBEHb.

. OnummTe 3aK0OH Nepexoa B HAJICUCTEMY.

. OnumuTe 3aKOH YBEJIUUYCHUS CTENIEHU COTJIACOBAHHOCTH.
. OnummTe 3aKOH CBEPTHIBAHUS-PA3BEPTHIBAHUA.

. Onumure 3akoH cOalaHCHPOBAHHOTO PA3BUTHUS CUCTEM.

. Onumute cuctemy 3akoHoB I'. C. AnpTiyiuiepa.
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Bonpocsl k MpakTU4ECKOMY 3aHATHIO

1. 3aKOHBI pa3BUTHUS CUCTEM B OOILIEM MTPEACTABICHUH
2. 3akoH S-00pa3HOTO Pa3BUTHUS CUCTEM

3. CTpyKTypa 3aKOHOB Pa3BUTHUSI TEXHUYECKUX CUCTEM
4. 3aK0HBI OpraHU3aIMu TEXHUYECKUX CUCTEM

5. 3aKOHBI ABOJIIOLINU CUCTEM

6. 3akonsI, pazpaborannsie . C. AnpTHryyuiepom

Jluteparypa: [1-4]



IMPAKTUYECKOE 3AHATHUE Ne9
Jloruka pemeHust HeCTaHAAPTHBIX 3a/1a4

Ilenb: ocBoeHHE BONPOCOB TEMBbl U (POPMUPOBAHUE KOMIETEHLIMHU IpU
IIOMOIIY ITPAKTUYECKUX 3aJaHUN.

[Inanupyemsble pe3ynbTaThl O0yUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHATH M MCHOJIB30BAaTh COLMAJIBHOE
B3aMMOJICHCTBHE U PEaIn30BBIBATH CBOIO POJIb B KOMaHJE B cdepe UCKycCTBa U
KyJnbTypsl npunatus pemienuit (TPU3 u qpyrux Mmeronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXPaHITh CIIOCOOHOCTh MPHUMEHSThH
ColLIMaJbHOE B3aMMOJCHCTBHE M pPeajN30BBIBATH CBOIO POJIb B KOMaHJIE B cdepe
UCKYCCTBA U KyJbTypbl NpuHsTHs pemienui (TPU3 u npyrux MeToaoB);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOIJIEPKUBATH TOTOBHOCTH IIPUMEHATH
CoLlMaJbHOE B3aUMOJECHCTBHE M PEaIM30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl NpunsTus pemenuit (TPU3 u npyrux mMeTo0B).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETCHITUH:

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

3aHATHE MPOBOAMUTCS B MHTEPAKTUBHOUN (OpME: pelieHHe pa3HOYypOBHEBBIX
Y IpOOJIEMHBIX 3a/a4.

Teopernueckas 4acThb

«APU3 — xomIiuiekcHasi mporpamMma ajiropuTMHUYECKOro TUIIA, OCHOBAHHAs Ha 3aKOHax
Pa3sBUTHSI TEXHUYECKHX CHCTEM U NpEeHAa3HAYCHHAs Ui aHAJIM3a U PELICHUs U300peTaTeabCKIX
3agauy. (I'. C. Anprmrymiep)

Ilon HecranmaptHeiMu 3agadamMu B TPH3 mnonumarorcs 3ajaudd, coaepiKaline
HEU3BECTHBIN TUIT IPOTUBOPEYUHS.

Jlormka penieHMsi HECTaHJApPTHBIX 3aJad OCHOBAaHA HA BBIABICHUM W pa3pelleHUun
npotuBopeunii. Ilpyu BbIABIEHUM U YrayOJI€HUM NPOTHUBOPEUMM BBISIBIAIOTCS HPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, ONpEJeNss NEepBONPUYMHY (KOpEHb) MOSBICHMS 3aJadd. YCTpaHss
NEPBOINPUYMHY MOIYYalOT pelIeHne 6e3 He10CTaTKOB.

AnmunuctpatuBHoe mnpotuBopeure (AIl) — mpoTuBopeune Mexay HOTPeOHOCThIO U
BO3MOKHOCTBIO €€ YZOBIETBOPEHHUS.

Ero nocratouHo sierko BeIABUTH. OHO 4acTO 3aacTcs aIMUHUACTPALMEN WU 3aKa34UKOM
u popmynupyetcs B Bujae: «Hano BBINOJIHUTH TO-TO, @ KaKk HEU3BECTHO», «Kakoii-ro mapametp
CUCTEMBI IUIOXOW, HYKHO €ro YJIY4IIWTb WM HYKHO YCTPAaHHUTb TaKON-TO HENOCTAaTOK, HO
HEU3BECTHO, Kak», «MImeeTcs Opak B IPOM3BOICTBE U3/EHI, a MPUUUHA €0 HEM3BECTHA» U T. [I.
OTO caMo€ MOBEPXHOCTHOE IPOTUBOPEUHE.

Bsenem HekoTopoe yrounenue nonsatus All B Buze 1ByX €ro BUAOB:

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

- «yJIy4IIEHHE - HEOOXOAMMO CO3AaTh YTO-TO HOBOE, HO HEU3BECTHO KaKUM 00pazom».

Texuuueckoe mnpotuBopeune (TII) — 3TO mpoTuBOpeune MeXIy OINpeaeIeHHBIMU
YacTSIMH, KaueCTBAaMH WJIM MTapaMeTpaMH CUCTEMBI.

TII BO3HMKAeT MpU YIYULIEHUH OJHUX yacTed (KauecTB WIJIM MapaMeTpOB) CHCTEMBI 3a
CYET HEJOMYCTUMOTO YXYIIICHUS IPYTHX.

OHno npencTaBiseT coO0i MPUUNHY BOZHUKHOBEHHUS a]MUHUCTPATUBHOTO TPOTHBOPEYUS
(AII), yrny6nss ero. B rmyOune onnoro All, gamie Bcero, 1exut Heckoiabko TII.



Kak mpaBuio, yiydmasi OHU XapaKTEepUCTHKH O0BEKTa, Mbl PE3KO YXYIIIaeM IpyTHe.
OOBIYHO MPUXOIUTCS UCKATh KOMIIPOMKCC, TO €CTh YEM-TO KEPTBOBATb.

TexHuyeckoe MPOTUBOPEUNE BO3HUKAET B pe3yjbTaTe JIUCIPONOPLUU Pa3BUTUS
pasInYHbIX YacTeil (mapameTpoB) cucTeMsl. [Ipy 3HAUNTENBHBIX KOJIMYECTBEHHBIX U3MEHEHUSX
OJIHOM M3 YacTed (mapameTpoB) CHUCTEMBI U PE3KOM «OTCTaBaHUUY JIPYrou (Ipyrux) ee 4actu
BO3HUKAET CUTYyallMsl, KOIla KOJUYECTBEHHBIC U3MEHEHUS OJHON U3 CTOPOH CUCTEMBI BCTYNAIOT
B IIPOTUBOPEYHE C APYTUMHU.

®usnueckoe npotusopeure (PII) — npenbspiaeHre AUaMeTpaIbHO MPOTUBOMOJIOKHBIX
CBOWCTB (HanmpuMmep, GU3NIECKUX) K ONPEIEICHHON YaCTH TEXHUYECKON CHCTEMBI.

OHO Heo0X0AUMO /7S ONIPENIeIeHUs IPUYUH, TOPOJIUBLIMX TEXHUYECKOE MPOTUBOPEUHE,
T. €. SIBJIICTCS JAJIbHEUIINM €ro yriIyOoJeHHeM. Y TouHeHue (YriayOsieHHe) MPOTUBOPEUN MOXKET
IIPOJOJDKATHCS U JANIBILIE JUISl BBIABICHUS IIEPBOIIPHYNHEL.

Jnst uenoBeka, HesHakomoro ¢ TPU3, dopmynuposka @I 3BydnuT HEMPUBBIYHO U JaKe
JUKO — HEKOTOpas 4acTb CUCTEMbI JOJDKHA HAXOAWUTCA Cpa3y B JIBYX B3aMMOUCKIIIOYAIOLIMX
COCTOSTHUSIX: OBITh XOJIOJHOW M TOpPSiYEH, MOJBIKHOW M HEMOJBUKHOW, JUIMHHON U KOPOTKOM,
rMOKOH U ’KECTKOM, 2JIeKTPOIIPOBOIHON M HEAJIEKTPOIPOBOIHOM, OBITh M HE OBITH U T. A.

OpHo W3 CBOMCTB ynoBieTBOpsieT ogHOMYy U3 mnapamerpoB TII, a npyroe cBoiicTBO
YZIOBJIETBOPSIET IPYIrOMY IapaMeTpy.

@Il — cBoero ponga HeoOblyHOE HepaBeHCTBO. OOBIYHO C MOMOINBIO HEPABEHCTB
yKa3bIBaeTCs MPOMEXKYTOK (HJIM HHTEpBa), Harpumep, a < x <b.

I'paduueckn mpoMexyTOK MpecTaBlIeH Ha puc. 1

A

a b

Puc. 1. I'paduueckoe mpeacraBieHne IPOMEKYTKA

X
>

OTOT NPOMEXYTOK IMpencTaBiIsieT co0oil 30HYy «A». OOBIYHO B ATONH 30HE M MIILYT
«ONTHUMAJIbHOEY pellIeHHeE.

TPU3 uaet coBepiieHHO IPYyruM MyTeM.

OnpenenstoT, KAKMM CBOMCTBOM «C» JIOJDKHA 00Ja/aTh CUCTEMa, YTOOBI MapaMeTp «A»
(8 TII) 6511 Haumyumum. O603HaUUM 3TO CBOMCTBO «C». Jlanee onpenenstoT, KaKUM CBOHCTBOM
«c» AomkHa oOnajnaTth cucrtema, 4ytoObl mapamerp «by» Obu1 Hammydmmii. OOGO3HaYMM 3TO
CBOMCTBO «aHTU-C».

Taxoe koH(pIUKTYIOIIEE AEeHiCTBUE MpeCTaBIsAeTCs B BUJe HepaBeHcTBa C>c>aHTH-C

N300pa3um I HATJISTHOCTH 3TO HEPABEHCTBO HA pUC. 2.

C anTu-C
Puc. 2. Uzo6pakenune pu3nyeckoro npoTUBOPEUHS

dopmynupoBKa (GU3NIECKOT0 MPOTUBOPEUHs TPEOYeT, YTOObI «C» ObLIa OJHOBPEMEHHO B
30He «A» 1 B 30HE «b», 4T0 Ucxos U3 rpadrka HEBO3MOXKHO (pHC. 2).

[{enouka BBISBIEHNS IPUYMHHO-CIICICTBEHHBIX CBSI3EH:

AIl —» TII —p OII

Jlnst moydeHus perenus Heooxoaumo pasperuts @I OCHOBHBIE PUEMBbI pa3perIeHus
¢uznueckoro nporusopeuns (PII) - a3To criocoOwl pa3aeneHns NTPOTUBOPEUUBBIX CBOWCTB:

- B IPOCTPAHCTBE,

- BO BPEMEHH,

- B CTPYKTYpE, B YaCTHOCTH, (ha30BbIC MIMEHUS, HAIIPUMED, arperaTHOE COCTOSTHUE.



- 110 YCJIOBHIO.

HKP — 310 penienue, kK KOTOPOMY CIEAYET CTPEMUTHCS MPHU PELICHUH 3aa4yu. bian3ocThb
IIOJIyYEHHOT'0 PELICHUS K UJICAIbHOMY ONPEEIIIET YPOBEHb U KAUE€CTBO PEIIECHHUS.

OcHogHble cBoiicTBa MKP:

1. YiayumuTs mioxoii mapamerp, He yxyamas XOPOLIWM.

2. YIyqIuTh HapaMeTpbl He YCIOKHSIS CUCTEMY.

3. YIy4ImnTh mapaMmeTphl, He BbI3bIBAs BPEAHbBIX ACUCTBUI.

4. YAy4muTh napaMmeTpsl B HY>KHBII MOMEHT.

5. Viyumuts napamerpsl B HY2KHOM Mmecre.

6. Bce aeiicTBUs TOJKHBI BBIOTHATHCS CAMOCTOSITENIBHO.

OcHOBHasl TMHUS pelIeHUs 3a/1a4 OblIa ONKMCaHa B BUJE LIETIOUKH:

AIl —» TII —P» UKP—p OI1—» PEHIEHUE

Hwuxe onumieMm j1oruky B3auMocBs3u Bcex BUAOB nporuBopeunii 1 UKP no ykasanHon
LeTI0YKe. DTa JIOTUKA XapaKTepHa Il BceX OCHOBHBIX Bepcuii APU3, moatoMmy aBTOp Ha3Ball ee
«roruka APU3».

WNuorna nns paspewenust ®OII, 1. e. pa3neneHus NpOTUBOPEUYUBBIX CBOMCTB, TIOCTATOYHO
BOCIIOJIb30BaThCS IPUEMAaMHU, YKa3aHHBIMU BbIILIE (B IPOCTPAHCTBE, BO BPEMEHHU, B CTPYKTYpE U
M0 YCIIOBUIO), @ MHOT/Ia HYXKHO MPOJOJIKUTh aHAIMU3 NMpoTuBOpeunit. ['naBHOe, 4TOObI perieHue
ynoBieTBopsuto Tpeboanusm MKP.

Bomnpocs! u 3ananus

3ananue 1.

3amaua 1. UneanpHas pekinama

[IpencraBpTe UACATBHYIO PEKIIAMY.

HKP: Pexnamel Het, a CMU 1 00111€CTBEHHOCTh caMu TOBOpAT 0 Bac.

Pemerne: Ocennto 1999 r. B Cankr-IlerepOypre ObUIO BBIMYIIEHO HOBOE
nuBo 1o Mapkoit «Windows 99». Mnunmatop 3ateu - npeanpuHuMartesb AHapen
Cononun. Mapka nuBa 0e3 Tpyna Obljia 3aperucTpUpOBaHa MO KJIacCy HAIUTKOB.
Takke ObUT 3auMCTBOBaH (HO U3MEHEH) rpaduueckuii obpaz «Windowsy:
aeTsume GOpTOUKH.

Tak mpou3BOAMUTENIM TIMBAa CO3HATEJILHO HAPBIBAIOTCS HA CKaHJA,
paccuuThiBasi 3aBOCBAaTh MOMEHTAJIbHYIO TMOMYJISPHOCTh, BEIb MPOOUTHCS Ha
POCCHICKMI PBIHOK MHBA C OOBIYHOW Mapkoil 0€3 OrpOMHBIX BJIOKEHUU YXkKe
HEBO3MOXHO.

3anaya 2. Kpaxku B rOCTUHMIIAX

B roctunammax kpaayt paznudHbie penMeTsl. Kak He obeperaTh mpeaMeTs
oT kpaxu. [Ipennoxure penieHue.

NKP: He nyxHO oOeperath mpeaMeThl OT KpaK.

Pemenue: [TocTosbITBI TEPMAHCKUX TOCTUHUIL TAHYT BCE, UTO HE IIPUOUTO
TBO3IAMKW» — OT JOPOTOM TMEMENbHUIBI 0 MEIIOYKOB C apOMAaTHOW TPaBOU M
myJabTa OT TeyneBu3opa. Ho MeHemKepbl TOCTUHUIL HE CIMIIKOM OTOPYE€HBI STHUM.
Bo-nepBbix, Bce pacxoapl YK€ BKIIOYEHBI B IIEHY HOMEpPOB. Bo-BTOphIX, Ha BCE
npeaMeThl HAaHECEHbI YMOJIEMbI OTEJIs, TaK YTO WX MOXHUIIEHUE — JIOMOJTHUTEIbHAS
peKiiaMa roCTUHHIBI. Benb yKpaJeHHOE 3a4acTyr0 MPOXOIUT 4YEPE3 HECKOJIbKO



3amaua 3. CBeua Sl0moukoBa

Bo Bropoy nmonoBuHe XIX Beka ynuibl €EBPONEUCKUX CTOJIMI[ OCBEIIAINCH
JIYyTOBBIMM JaMIlaMi. MexXay JIByMsI YTOJBHBIMU CTEP)KHAMHU (DJIEKTPOJaMHU) MPpHU
nmojavye HampsDKCHUsT BO3HUKANIa DJJICKTpUYecKas Jayra, JJaBas SpPKUM CBeT.
DJIEKTPOJIbI pacrojiaraiv TaK, 4TO UX HE0OXOAUMO OBLIO CONMKATh IO MEpe HX
cropanus (puc. 3). 910 TpeOOBaJIO CIOXKHBIX YCTPOUCTB (PEryJIsTOPOB), KOTOPHIE
JIeJIaIu JICKTPUYECKOe OCBEIEHUE C TTOMOIIBIO TYTOBBIX (hoHapel HEeyJ0OHBIM U
JIOPOTHM.

JnexTpon

InexTpHyeckan nyra
Puc.3. [IpuHumn paboThl 1yroBOi JIaMIIbI

Kak cpenatp wuaeanbHbld MeXaHW3M CcONMMKeHUs cTepkHen? Pycckwii
umwkenep I1. H. SI6noukoB pemunn 3Ty 3agauy. Kak?

UKP: Dnexktpoasl HE HYXHO cOMMKaTh. PaccTosiHre MeXAy HUMH BCErIa
OJTHO U TOXE.

WNneanbHblii MEXaHU3M — 3TO MEXaHU3M, KOTOPOTO HET, a (DYHKIMH €ro
BBITIOJTHSIFOTCSL.

Pemenue: II. H. SI67104kOB pacmoyioKuUIl DBJEKTPOJAbl MapajuIeIbHO U
MOMECTHIT MEKIY HUMH 3JICKTPOU3OJIAIIMOHHYIO MPOKIAAKY {puc. 4).

Hcnonp3oBanne pecypcoB U reoMeTpruaeckoro 3gdekra.

JNeKTpHYECKad nyra

_é:'_
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Puc. 4. Ceua S10noukoBa

3amaua 4. MUWUIMOHEI U3 HUYUETO

MoryT 11 ropoJCKHe BJIACTH CIeNIaTh MAJIJIMOH u3 Huuyero? Hampuwmep, u3
HYJISL.

NKP: Typuctbsl caMu XOTAT IJIATUTh JE€HBIU.

Pemenne: B Manpune Ha OIHOW W3 UEHTPAIBHBIX IUIOMIAAEH, OTKyAa
OTCUUTHIBACTCS KUJIoOMeTpax jopor Mcmanuu, B achanbT yinokeH OpPOH30BBIM
HOJb.  DOJBIIMHCTBO  TYpUCTOB, NOCEIIAKIIMAX TOpOA, MO  TpaaulUH
dboTorpadupyroTcs Ha MaaApUICKOM HyJe. EcTecTBeHHO, 3a mary, MOCTYMArOITyT0
B TOPOJICKYIO Ka3HY.

Hcnonbs3oBaHue pecypcos.



3aganue 2.

Boinonaure 3aganus

1. ITpuBeauTe npuMepsl paspenieHus: GU3NIECKOT0 IPOTUBOPEUHS.
1.1. B mpocTpaHCTBE.

1.2. Bo BpeMeHH.

1.3. B ctpykType.

1.4. Tlo ycnoButo.

Bomnpocer

1. Onummre Buas! npotuBopeunii B TPU3.

2. Yto Takoe aIMUHUCTpAaTUBHOE npoTuBopeune? Jlaiite onpenencHue.

3. Uro Takoe TexHrUeckoe nmpotuBopedne? Jaiite onpeneneHue.

4. Yto Takoe uznueckoe npotuBopeune? Jlaiite onpeaeneHue.

5. Omnumute cnocodbl pazpemieHuss (HU3MUECKOro  MPOTUBOPEUUSI.
[IpuBenuTe NpUMEPBHL.

6. Onuiure 1MEeNOYKy MpoTUBOpeuHii, ucnoias3yeMbix B TPU3. [IpuBenute
MIPUMEPHI.

7. Yto Takoe noruka APU3?

Bonpocsl k MpakTH4eCKOMY 3aHATHIO

1. Hecranpgaptaelie 3agaun B TPU3

2. Ilpaktuka ucnosb3zoanusg MKP ¢ momomsro TPU3

3. I[IpakTuka o OCHOBHOW JIMHUH pELIEHU 3a1a4 ¢ nomombo TPI3
4. Jloruka APU3

5. IlpakTtuka no noruke APU3
Jluteparypa: [1-4]
IMPAKTUYECKOE 3AHSTHUE Nel0
CucrtemMa MpueMoB pa3pelIeHUs] TPOTUBOPEUUIA

Llens: ocBoeHHE BOMPOCOB TE€Mbl W (POPMUPOBAHME KOMIETECHLMH MpH
MOMOILY MTPAKTUYECKUX 3aJIaHUH.

[Inanupyemsble pe3yabTaTbl O0yUEHUS:

- Ha OCHOBE 3HAaHUU [IOJDKEH IOMHUTh M MCHOJb30BATh COLIMAIBHOE
B3aMMOJICUCTBUE U PEAM30BbIBATH CBOIO POJIb B KOMaHJIE B cpepe UCKYCCTBA U
KyJbTypbl ipuHsTUs pemenuit (TPU3 u qpyrux meroaos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTh MPUMEHSThH
colLlMajJbHOE B3aUMOJCHCTBHE M pPEajIN30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
MCKYCCTBa U KyJbTyphl npunsaTus peumenuid (TPU3 u npyrux MetonoB);

- Ha OCHOBE HAaBBIKOB JIOJKEH MOJJIEPKUBATH TOTOBHOCTH IPUMEHSTH
collMajbHOE B3aUMOJEHCTBHE U pPEaIn30BBIBATH CBOIO POJIb B KOMaHAE B cdepe



UCKYCCTBA U KyJbTypbl npuHsThs pemenuit (TPU3 u npyrux MeTonos).

B pe3ynbraTe ocBoeHUs TEMbl GOPMUPYIOTCS KOMITETECHITUH:

- [IK-3 (Cnocoben opraHu3oBaTh MPOBEICHUE HAYYHO-HUCCIIEIOBATEIBCKUX
Y OTIBITHO-KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAEIBHBIM pa3JieliaM TEMBI).

3aHATHE NPOBOAUTCA B UHTEPAKTUBHOU (popMe: pelieHre pa3HOYpPOBHEBBIX
U IpOOJIEMHBIX 3a1a4.

Teopernueckas 4acTb

Cucrema npueMOB IpelHA3HAauy€Ha JJs pa3pellieHHs] TEeXHUYECKMX U (PU3UYECKUX
npotuBopeunii. Ha puc. 1 nmokaszansl 3Ty ABE rpyIIIbI IPUEMOB.

Puc. 1. Cxema npremMoB pa3pelieHus NpoTUBOPEUNid

Texnuueckue mnpotuBopeuns (TII) paspemarorcs ¢ HOMOIIBIO OCHOBHBIX U
JIOTIONIHUTENBHBIX NpuemMoB. JlanHyto rpynny npuemoB paspadoran I'. C. Anprurymiep. OH
co3nan 40 OCHOBHBIX IPHUEMOB pa3pelICHUs TEXHUYECKHX IMPOTUBOPEUUH € MOANpHEMaMHU
(Bcero 91). B aHmmiickoil JuTepaType HX Ha3bIBAlOT «HM300peTarenabckue NpUHIUNbD (40
Inventive Principles). ITozxe I'. C. Anprirynnepom Obliv pa3paboTaHbl JOMOJIHUTENbHBIE 10
NIPUEMOB.

®dusnueckue npotuopeuns (PII) paspemarorcs ¢ TOMOIIBIO IPUEMOB - AHTU-TIPHEMOB,;
MPUEMOB, Pa3OUTHIX Ha OMNpEACNICHHbIE TPyNmIbl (TPYNIOBBIE) U CIOCOO0OB pa3perieHus
IPOTHBOPEYMBBIX CBOICTB.

[Tpuemsbl pa3pemnieHns TEXHHIECKUX MPOTUBOPEUN OBUTH CO3/IaHBI IS pEIISHUs 3a/1a4 B
OCHOBHOM u3 MexaHukH. B kuure TPU3 nepBoro ypoBHs Mbl 0TOOpanu Haubonee odue u3z 40
IIPUEMOB, C IIOMOILIBIO KOTOPBIX MOXHO pellaTh 3aa4uu U3 10001l o0sacTu. ABTOp alaliTHPOBa
U OCTaJbHBIE IPHEMBI, C IOMOIIbIO KOTOPBIX MOYKHO peIIaTh 3aJaud U3 DJIEKTPOHMKH,
porpaMMHUpOBaHus U Apyrux obmacreid T, kpome TOro, 3TH MPUEMBI MOAXOIAT MPAKTUYECKH
JUTS 1r000H 00J1acTH 3HAHUS.

Crnucok 40 ocHOBHBIX nipueMoB perienust TII.

. Ipunun gpobiaeHus.

. [IpuHIIUTT BBIHECEHUS.

. IIpuHIMIT MECTHOTO KayecTRa.

. [IpuHIM acuMMeTpun.

. Ilpunn oO6beIuHEHHMS.

. [IpuHIMIT yHUBEPCAIIBHOCTH.

. IpuHIMI «MaTPELIKn.

. [IpuHnnmn anTHBECA.

. IlpuHIMI IpeIBapUTEIbHOTO AHTH ICHCTBHUS.
10. [MpuHIMT TpEeIBAPUTENEHOTO UCTIOTHEHUSI.
11. ITpuHIUN «3apaHee MOAT0KEHHOM MOTYIIKI.
12. [TpuHIUT SKBUITOTEHIINATLHOCTH.

O©OoOo~NOoO Ol WwWN -



13. ITpunmn «Hao60poT».

14. TTpuaIMD cheponTaaTLHOCTH.

15. IIpuHIMn IMHAMUYHOCTH.

16. ITpuHIMI 9YaCTUYHOTO WJIH U30BITOYHOTO PEIICHUSI.
17. Ilpuniun nepexoja B Ipyroe H3MepeHue.

18. Ucnonb30BaHne MEXaHUYECKUX KOJICOaHUH.

19. IpuHIMN EPUOIUIECKOTO JCHCTBUS.

20. IIpuHuun HenmpepbIBHOCTH MOJIE3HOTO JCHCTBHSL.
21. [IpuHUIMT IPOCKOKA.

22. ITpuHIUTT «OOPATUTH BPE B MOIB3Y».

23. [IpuHumn oOpaTHOM CBS3H.

24. TIpuHIUTT «ITOCPETHUKAY.

25. [IpuHIMT caMOOOCTYKUBAHUS.

26. [TpuHIIMTT KOTUPOBAHUSI.

27. JlereBasi HEIOJITOBEYHOCTh B3aMEH JIOPOTOM JIOJITOBEYHOCTH.
28. 3aMeHa MeXaHUYECKOM CUCTEMBI.

29. Vicrionp30BaHUE ITHEBMO- M THAPOKOHCTPYKITHIA.
30. Mcnonb3oBanue ruOKUX 000JI09€K U TOHKUX IMJICHOK.
31. [IpuMeHeHNe MOPUCTHIX MAaTEPUATIOB.

32. IIpuHIUTT U3MEHEHHS OKPACKH.

33. [IpuHIMT OAHOPOIHOCTH.

34. ITpunHiun oTOpoca U pereHepaluy 4acTel.

35. 3MeHeHne arperaTHOro COCTOSIHUSL 0OBEKTa.
36. IIpumenenue (ha30BbIX MEPEXOIOB.

37. IlpuMeHeHue TEIJIOBOTO PACIIUPECHHUS.

38. IIpuMeHeHue CUITbHBIX OKUCIIUTENCH.

39. [IpumeHeHre HHEPTHOM CpPEJIbI.

40. ITlpuMeHeHre KOMIO3UIIMOHHBIX MaTepHATIOB.
JIOTIOJTHUTETBHBIN CITICOK IMTPHEMOB:

41. Vcnonbs30oBaHue may3

42. TIpuHINTT MHOTOCTYTICHYATOTO JICHCTBUS

43. TIpuMeHeHue neHsbl

44. TlpuMeHeHue BCTaBHBIX YacTeil

45. BU-npuHnumn

46. IlpuMeHeHre B3pHIBUATHIX BEIIECTB U TIOPOXOB
47. Coopka Ha (B) Bofe

48. «Merok ¢ BaKyyMOM»

49. JTucconmarus-accoruarus

50. [MpuHIMT caMOOpraHU3auN

3amanue 1.
3amaua 1. beton
YcaoBue 3agaun

beron xopomio BbliepkMBaeT OOJIbLIME HArpy3KHM Ha CKaTue, HO He
BBIJIEP’KMBAET HArPY3KH HA pacTsKeHHe. MeTasul XOpoulo BhIIEPKUBAET HArPy3KU
Ha PACTSHKEHHE, HO TUIOXO Ha CXKaTHE.

Kax 6b1TB?

Paz6op 3amaun

HNKP: HyxHO, 4TOOBI OBUIM TOJBKO HY)KHBIE CBOWCTBAa, a HE HYXHBIE

ucye3nu Obl. JlOMKHBI BbIIEPKUBATHCS HATPY3KU HA CKATUE U HA PACTSKEHUE.



Hcnons3oBanu npuem S. [IpuHumn o0Obe1MHEHHUS.
Pemenue

[Tpunymanu xene300€TOH, KOTOPbI OOBEIUHWII ATH KauyecTBa — BHYTpPHU
OeToHa uMeeTcs cTalbHas apmarypa. CHauyana JenarT COOpYKEHHUE U3 CTalbHON
apMatypbl, a IOTOM €ro 3ajJuBalOT OeToHOM. JKene300€ToH cTa’m XOopollo
BbIIEpKUBaTh 00a BuJa Harpy3oK. OHAKO MpU 3HAYUTEIBHBIX PACTATMBAIOIINX
HaANPsDKEHUSAX JKeIe300€TOH He BbIJIEP/KUBAET.

Kax 6bITB?

Hcenonp3oBanu npuem 9. [IpuHIuU npeasapuTenbHOro aHTUAEHCTBUS.

[IpenBapuTenbHOe AHTUACHCTBUE CO3JaIM IYyTEM CHKAaTHUA >KEIe300€TOHa.
OTO OCYIIECTBIBUIOCH IIyTEM PACTITUBAHUS apMATypPbl, KOTOPYIO MOTOM 3aJIUBaIH
o6eronom. Korma OeroH 3acteiBan (OTBEpieBall), apMaTypy BBICBOOOXmand. 3a
CUET yIPYrMX CBOKMCTB apMaTypbl OHA CKMMaJach U Hampsraia (ckumaia) OETOH.

Takoil OeToH TmONy4yWsa Ha3BaHUWE NPEIBAPUTEIBHO  HAIPSHKCHHBIH
KeJe300eTOH. DTOT BUJ Marepuaja HUCHOJB3YIOT TIpU  HEOOXOIUMOCTU
BBIIEP)KUBAHMs OOJIBIIMX HAarpy3oK, HalpuMep, B MOCTOBBIX KOHCTPYKLMSX,
Pa3JINYHBIX NEPEKPBITHUAX B BBICOTHBIX JIOMax, CTEHKaX aTOMHOI'O PEAaKTopa ! T. A.

3anaua 2. OGemnianue KopoJs
VYcnoBus 3agaun

Kopones omHOro m3 rocygapcts He mMen HaciuegHuka. OH JOJATO MOJHUICS
bory m oOeman, 4To €ciid y HEro pOOUTCS ChIH, TO OH HAaKOPMUT OEIHSKOB,
YMEHBIIUT HAJIOTH U YMEHBLIUT CPOK BCEM 3aKJIFOUEHHBIM B JIBa pa3a.

VY Hero ponauics CblH M OH BBINOJHUJ MOYTH Bce oOemjanHus. Camomy
OMACHOMY MPECTYNMHUKY AT MOKU3HEHHBIN CPOK 3akiatoueHus. HUKTO HEe MOXeT
CKa3aTh CKOJIbKO OH IPOKUBET.

OH He 3HaJ, KaKk eMy IOCTYIIUTb.

Paz6op 3amaun

TII. Bo3Hukio mpoTuBOpeune Mexay ooOemianuem bory, KoTopoe Koposib
JIOJIKEH BBINIOJIHUTH U HEBO3MOYKHOCTBIO Y3HATh J€Hb CMEPTH IPECTYITHUKA.

®I1. Koponb MOMKEH COKpaTUTh CPOK MPECTYMHUKY B JBa pas3a, 4TOObBI
BBINOJIHUTH OOellaHue, 1aHHoe bory, u He IOJKeH COKpaTUTh CPOK B JBa pasa,
TaK KaK HEM3BECTHO, KOTJJa YMPET IIPECTYITHHUK.

Pazpemenue npotuBopeuns

Pa3perienre npoTUBOPEYMBBIX CBOMCTB:

- BO BpEMEHU

Hcnonp3oBate npuem 41. Mcrons3oBanue nays.

Pemrenue

Koponp u3gan npukas, 4To Hy)KHO 4epeAoBaTh: OJHU CYTKH MPECTYINHUK

IPOBOJAMT B TIOPbME, a ApyTrue Ha CBOOOIE.

3ananue 2.

1. ITpuBeauTe mpuMepsl pazpenieHus: GU3NIECKOTO IPOTUBOPEUHS.

1.1. IIpuBenute no 2-4 mpuMepa Ha KaKJbId U3 PACCMOTPEHHBIX MPUEMOB
YCTPAHEHHsS] TEXHUYECKOTO TMPOTUBOpPEYMS (PKeNaTelbHO W3 Balier obyactu



3HAHUK).
1.2. [IpuBenuTe mpuUMeEpHbl HA IPUEMBI U3 JOTIOTHUTEIHHOTO CITHCKA.
1.3. [IpuBenuTe mpuUMepbl HAa TPUEMbI-AHTUITPUEMBI.
1.4. IlpuBenuTe MpUMEpPHI HA TPYIIIOBBIC TPUEMBI.
1.5. [IpuBenuTe mpuUMepbI pa3pelieHus MPOTUBOPEUUBBIX CBOUCTB.

Bormpocsl

1. Yro Ttakoe npotuBopeuune? Jlaiite onpeaencHue.

2. Onnmute BuAbl npoTuBopeunii B TPU3.

3. Uto Takoe aAMHHUCTpaTUBHOE ipoTHBOpeune? [laiite onpeenenue.

4. Yo Takoe TexHU4YecKoe npotuBopeune? [laiite onpeaeneHue.

5. Uro takoe ¢usnueckoe nporuBopeune? Jlaite onpenencHue.

6. Omnumure cnocoObl paspemieHus (U3UYECKOTO  MPOTHBOPEUHS.
[TpuBenuTe npuMepsl.

/. Onumure UEnoyky NpOTHUBOpEUM Uil perieHus 3aaad. [IpuBenute
IPUMEPBHI.

8. Onummre oOLIYyI0 CUCTEMY NTPUEMOB pa3pelIeHUs: IPOTUBOPEUHIA.

9. Onuiure cUCTEMY NPUEMOB pa3pelIeHUs TEXHUUECKUX MPOTUBOPEUUH.

10. Onumure cucTeMy OCHOBHBIX IPHUEMOB pa3pelICHUs TEXHUYECKUX
npotuBopeunii. Ckoiabko mnpuemMoB B 3Tol cucreme? IlpuBeaure npumepsl
HEKOTOPBIX TIPUEMOB.

11. Cxonpko Haubojee ynoTpeOJisieMbiXx mnpuemoB. [IpuBenute mpuMeps
HEKOTOPBIX U3 HUX.

Bonpocsl k MpakTU4eCKOMY 3aHATHIO

1. Cucrema npremMoB pa3pelieHus MPOTUBOPEUUI

2. IIpuemsbl ycTpaHEHUS] TEXHUYECKUX MPOTUBOPEUUI
3. Ucnonw3oBanue Tabnuilbl mpruemMoB paspemienus TI1
4. Ilpuemsbl ycTpaHeHus: PU3NIECKUX MPOTUBOPEUNIA

Jluteparypa: [1-4]
INPAKTHUYECKOE 3AHATUE Nell
Pecypchl B cucteme kinaccudukamu

Ilenb: ocBoeHHE BOMPOCOB TEMbl U (POPMHUPOBAHUE KOMIICTCHIIMN MpHU
MTOMOIIM PAKTUYECKUX 3aJJaHUM.

[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 YyMEHUW JOMKEH 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
COIIMAJIbHOE B3aUMOJICUCTBUE M pEajM30BbIBATH CBOIO POJIb B KOMaHIE B cepe
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 pa3/ieiiaM TeMBbI).

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

Teopernueckas 4yacTb

Pecypcbl - 310 ouenb BaxkHbll pazgen TPU3. [lpumenenue pecypcoB yBEIMYMBAET
UJCAIbHOCTh CHUCTEMbI U PELIEHUS 3a/layM, M03TOMY MCIOJb30BaHUE PECYPCOB OCYLIECTBIISIIOT
MPAKTHUYECKH ¢ JTI00bIM HHCTpyMeHToM TP 3.

Hcnons3oBanne pecypcoB - 3TO MOIIHBIA HHCTPYMEHT YJYYIICHUS CHUCTEM U UX
Y/ICLIEBIICHHUS.

[TepBoHaYaIbHO HEOOXOAMMO BBIIBUTH PECYpPCHI, a 3aTeM HCIOJb30BaTh uX. OOmui
ITOPUTM MOKa3aH Ha puc. 1.

5

MbIX

Boissaenue Heobxoau

BrinBnenne
PecypcoB H MX

CBOJCTB

e S AT AT e T

Hcnoab3oBanue
pecypcos

Hcenoabsosanne HeoOX0auMbIX
~ CBOICTB DECYDCOB

Puc. 1. O0muii anropuT™ BBISABICHUS U HCTIOIH30BAHHS PECYPCOB
I[J'Ii[ peIICHUA 3ada4u WU Pa3BUTHA CUCTEMbI, IIPCKIC BCECTO H€O6XOJII/IMO ONpCACIINTD
CBOICTBa CHCTEMBI, KOTOPBIE JOJKHBI OBITh YIYYIIIEHBI. 3aTEM BBISIBUTH PECYPCHI, 001a1al0IHe
JIaHHBIMM CBOMCTBamMHu. JlJIsi 3TOro OmpenenstoT BCE CBOMCTBA HMMEIOIIMXCS pecypcoB. B
3aKJTFOYEHUN UCTIONB3YIOT HEOOXOMMbIE CBOMCTBA JIs PEIICHUS 3314 WIIK Pa3BUTHUSI CUCTEMBbI
CBOICTBA.
[Ipumeuanue. [Tox cBONCTBOM MOXKET TaKk e MOHUMATHCS TAPaAMETP CUCTEMBI.

Bormpocs! 1 3ananus

Sananue 1.

1. IlpuBeauTe MpUMeEpPHI pa3IUYHBIX BUIOB PECYPCOB.

1.1. IlpuBeaute npumMepsl PyHKITMOHATBHBIX PECYPCOB.

1.2. ITpuBenute mpuMepbl CTPYKTYPHBIX PECYpPCOB (RJIEMEHTOB, CBA3EH U
dbopmpbi).

1.3. [IpuBenuTe npruMepsl BEMIECTBEHHBIX U MOJIEBBIX PECYPCOB.



1.4. ITpuBeauTe npuMepsl peCypcoB MOTOKOB.

1.5. IlpuBeauTe nmpuMepsl peCypcoB BPEMEHH U IIPOCTPAHCTBA.

1.6. IIpuBeauTe npuMepsl CHCTEMHBIX PECYPCOB.

2. BpiABUTE M NPUMEHHUTE PECYpPChl U HUCHOJIb30BAHUS CHUCTEMBI IO
HOBOMY Ha3Ha4YCHMIO.

2.1. [Ipennoxute 1pyrue npuMeHeHUs! OTpa0OTAHHBIX LIMH.

2.2. Haligute HOBbIE IPUMEHEHHUS I1J1ACTMACCOBOM OyTHUIKH.

2.3. Haiinute HOBOE MpUMEHEHUE aBTOPYYIKH.

2.4. Boibepere caMOCTOSITETFHO CUCTEMY U HailiuTe €if HOBbIE MPUMEHEHHUS.

3ananue 2.
3anaua 1. Kabanst
YcnoBue 3anaun

B HexoTophIxX paiioHax MOABWINCH KabaHbl. JKUTENM CTaau KaloBaThCSA B
MYHULIUIAIUTET, YTO 3BEPU MOJAXOMAST K IBEPH UX JTOMOB. JKUBOTHBIE KPYIHBIE U,
KaK MpPaBUIIO, XOAIT cTasMu. JIeTu u B3pocibie OOSTCS UX, OCOOCHHO B HOYHOE
BpEMS.

MyHUITUTIATUTET HE UMEET CPEJICTB, YUTOOBI OMMATh JKUBOTHBIX.

3anpeieHo yoOuBaTh KaOaHOB WU MPUYUHATH UM BpPE]] B JTIOOOM cllydae.

C npyroii CTOpOHBI, TaKasi CUTyallus SIBISIETCS HEMPUEMIIEMOM.

Pemute Ty npobiiemy.

Pa36op 3agaumn

Cuauasa npoBezieM pazoop ¢ momonisio Joruku APU3.

All: KaGanbl cTany NpuxoJuTh K I0MaM KHUTEJIE MECTHOCTU. JTO OIACHO.

TII: TlpoTuBOopeure Mexay MPUXOJOM KabaHOB K JOMaM M HEXeJTaHUEM
KUTENIEH UMETh UX PAJIOM.

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

Urto HyxXHO cHaenarb, 4ToObl KaOaHBI OOSIIMCh TIOSBUTBCS Ha JTOU
TEPPUTOPHUU?

KabGans1 0osiTcst mosiBiIeHUS 00Jiee KPYIMHBIX XUIITHUKOB, HAIIPUMEP, TUTPOB.

®II: Ha teppuTtoputo moceneHus HEOOXOIUMO 3alyCTUTh TUTPA (XOTs ObI
OJIHOT0), YTOOBI KabaHbl OOSJIMCH TOAXOIUTH K OTOM MECTHOCTH, U HEJb3s
3aMyCcKaTh TUTPa, TaK KaK 3TO MOXKET MPUBECTH K eIlle OOJIbIIel OMaCHOCTH.

Paznenenue mpoTUBOPEUYMBBIX CBOMCTB.

3HauuT, TUrpa OBITH HE JOJDKHO, a 00pa3 MPUCYTCTBUS TUTPa JOHKEH
co3/1aBaThCsl y KabaHa. Mbl JOJDKHBI c/ieiaTh O€30MaCHYI0 «KOTHIOY» TUTPA.

MBI BOCIIOIB30BAIMCH TpUEMOM 26. [IpuHIIMT KOTUpOBaHMUS.

Kax >xuBoTHBIE co3Aat0T 3 PEeKT MpUcyTCTBUS B AaHHOM paiioHe. KoneuHo!
OHU METAT AaHHBIN pailoH.

JlaBaliTe 1 Mbl KIIOMETUM) 3al1aXOM TUTPa BECh PAHOH I10 IEPUMETPY.

Pemenne

B 300mapke B3suii SKCKPEMEHTBI TUTPA M pa3BEIu UX BOJIOH, CENIaB CIIa0bIii
pacTBOp. UenoBek HE UYBCTBYET 3TOr0 3amaxa.

DTHUM PacTBOPOM OIPHICKAINA PAaiOH MO IEPUMETPY.



3anaua 2. ['epakn
YcaoBue 3agaun

VY mapst ABrus, cbiHa Oora conHia ['enmoca, ObUTM HEMCUYHUCIUMBIE CTaja,
KOTOpbIE OH Jiep»ajl B OrpOMHOM 3aroHe. Tam OblIo TpucTa OBIKOB, OENBIX Kak
CHET, JIBECTHU KPACHBIX, KaK MMypIyp, ABEHAIATh O€NbIX, Kak Jileoeau. A oJuH ObIK,
caMblil KpacUBBIH, CUsLT TTOJ00HO 3Be3ze. TOIbKO ¢ KaXIbIM IOJIOM BCE TpyAHEE
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 OJTHOM MAaCTH — TPSI3HOM. ..

OBpucdeit Bemea reporo pacCuuCTUTh aBTUEBBI KOHIONIHM. [ epakil mpuIen K
ABIHIO U CKa3all:

— 1 BbluMIy Bce 3a JeHb. HO 3a 3TO THI OMKEH OTAATh MHE JECITYIO
4acTh CKOTA.

OH BbINOIHUT cBOE c10BO. Kak 310 0H caenan?

Pa36op 3agaun

['epaksi JOMKEH BOCIMOJIB30BATHCS KAKUM-TO PECYPCOM, KOTOPBIA OBICTPO
OYHCTHUT CKOTHBIHN ABOP.

3T0 A0KEH ObITh KAKOW-TO MOIIHBIN MOTOK BOJIBI.

Pemenue

I'epakn cBoew mnanmuied B3JIOMal € JABYX HPOTHUBONOJIOKHBIX CTOPOH
KaMEHHYIO0 OrpajJy 3aroHoB. 3aTE€M OH 3aBaJIWJI KaMHSIMU pycia JIByX pek. Boma
XJIbIHYJIa B 3arOHBI, 32 HECKOJIbKO YacOB YHECJa BCIO I'ps3b, OMbLIA KUBOTHBIX.
HecueTHble ObIKM, KOPOBBI, KOHHU MpEACTAIA BO Bcell cBoel kpace! A I'epaki npu
ATOM JAaXXe pyK He 3aMmapait Hapo3oMm! OH nmpuiien Kk ABrur0 U CKas3al:

— 51 BBIOJIHUII CBOIO PaboTy, TENeph paciiiayuBancs, o ABruii!

A naps BeiTHaI ['epakiia. U oH HU ¢ 4eM BepHYJICA IOMOM, IOTOMY YTO OOTH
MIPUKa3aId €My CIIYKUTh DBpHUCHEI0, a HE BOEBATh C €T0 COIO3HUKAMU, JTaXKe €CITU
peyb IIJ1a O 3alUTe COOCTBEHHOM YECTH U TOCTOMHCTBA.

3anaua 3. UckyccTBeHHBIE pUQBI
YcnoBue 3anaun

[IpumepHO B ABYX KMJIOMETpax OT modepexbsi KypopTHoro ropojga dopt-
Jlonepaeitn, uro Bo dnopuae, pemwyid co3gaTh HCKYyCCTBEHHBIN pud OcOopH.
Pudmi cityxat MecToM 0OUTaHUsI pbIO U YCTPHII.

C 5Toil 1enblo pelniIn UCHOJb30BaTh U3HOIICHHbIE MHUHBL. [IpoekT BceM
Ka3ajcs BeEJIMKOJEeNHbIM. He TOIbKO cO3/1aeTcsi MCKYCCTBEHHBIM pud, HO u
130aBIIIOTCS OT JBYX MUJLJIMOHOB ILIKH.

[IuHbI CBA3BIBAIM HEWJIOHOBBIMU BEPEBKAMU U COpachlBaidi B BOJY, HO
MOPCKasi BOJa pa3besia BEPEBKU U CBSI3KM PACHAINCH HA OTAENbHbIC IUHBL. OHM 32
CUeT TeUeHUI, MPUJIMBOB U OTIUBOB MEPEMEILAINCh U BHIOpPACHIBAINCH HA; Oeper.
Mopckue oOuTaTenu XUBYT TOJIBKO B HEMOJABWXHBIX MecTtax. Kpome Toro, Bo*
BpeMs IUTOPMOB pa30pocaHHble IIMHB HAYMHAIU TOAHMMATHCA CO JHA U
yIapsThCSl O €CTECTBEHHbIE KOPAJUIOBbIE PU(BI, HAHOCS UM TTOBPEKICHUS.

[Tocrie HECKONMBKHUX HEyNayHBIX MOMBITOK PEIIMIN JUKBUIUPOBATH puUd.



Taxoit mpoekT oboiaercs 6onee 3 MUIITMOHOB JOJUIAPOB.

Kak yaemeButs npoeKT WM CIeNIaTh €ro OeCIiIaTHBIM?

Pa36op 3agaun

Korma HyXHO, 4TO-TO yACHIEBUTHh WJIM CHAENaTh OECIIaTHO, TO HYXKHO
BOCIOJIb30BaThCSI PECYpCaMU.

Pecypchl nomxHBI 001a7aTh CITIOCOOHOCTBIO TTOJHUMATH CO JHA TOKPHIIIKH.
DTO0 cIOCOOHHI JIeNaTh aKBaJaHTHUCTHL.

Pemntenne

HyxHO 10roBOpUTHCS ¢ OMMKANIIIMMU OTCJICHUSIMU JaWBUHTA, IPOBOAUTH
TPEHUPOBKM M COPEBHOBAHUA B 3TOM paiioHe. Kpome, TOro K 3TOMy MOKHO
MOAKIIOUUTh U TPEHUPOBKH BOCHHBIX.

Bomnpocer
. Urto Takoe pecypcol? JlailTe onpeiesieHue.
. OnummTe KaaccuuKaIo CUCTEMbI PECypCOB.
. Kakue umerorcs ucrounuku pecypcoB? I'ie MokHO Opath pecypchl?
. Onummre BUabl pecypcoB. [IpuBennre npumepsi.
. Ilo kakuM KpUTEPHUSAM MOKHO OLIEHHBATh pecypchl? [IpuBennre npumMepsl
OLICHOK.

6. OnummmTe crnocoObl U3MEHEHUS PECYPCOB.

7. Kak omnpenensitoTcsi CBOMCTBa pecypcoB?

8. OmummuTe MOCIeI0BAaTeILHOCT MPUMEHECHHUS PECYpPCOB IS PEIICHUS
3a/1auu.

9. OnummTe MOCIe0BATEIIBHOCTD BRISIBJICHUS U TIPUMEHEHHS PECYPCOB IS
MPUMEHEHUSI CUCTEMBI 110 HOBOMY Ha3HAYCHUIO.

Ok wWwNE

Bomnpock! kK NpakTUYECKOMY 3aHSATHIO

1. OGuue noHsTHS UCTOIB30BaHus pecypcos B TPU3

2. Knaccudukanus cuctemsl pecypcoB B TPU3

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

5. [IpuMeHeHue BBIABICHHBIX CBOMCTB cUCTEMBI pecypcoB B TPI3

Jlureparypa: [1-4]
IMPAKTUYECKOE 3AHATUE Nel2

Oddexte B TPU3

Ilens: ocBoeHHE BOMPOCOB TeMbI W (POPMUPOBAHWE KOMIIETCHIIMM TIPH
MOMOIIY MPAKTUYECKUX 3aJaHUM.

[Tnanupyemblie pe3yabTaThl O0yUeHUS:

- Ha OCHOBE 3HAHUU [IOJDKEH IOMHUTh W HCHOJIb30BaTh COIMAIBHOE
B3aMMOJICHCTBUE U PEAM30BBIBATH CBOIO POJIb B KOMaH/€ B cdepe MCKycCTBa U



KyJabTyphl npunaTus pemienuit (TPU3 u qpyrux Mmeronos);

- Ha OCHOBE YyMEHHUH JOJKEH COXPaHATh CHOCOOHOCTh MPUMEHSTh
COLIMAJIbHOE B3aMMOJICUCTBHE U PEATIM30BBIBATH CBOIO POJb B KOMaHIE B cdepe
UCKYCCTBA U KyJbTypbl puHsTHs pemenuid (TPU3 u npyrux metonos);

- Ha OCHOBE HaBBIKOB JIOJDKEH MOJJIEPKUBATH TOTOBHOCTh IPUMEHSATH
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATIM30BBIBaTh CBOIO POJb B KOMaHE B cdepe
UCKYCCTBA U KyJbTyphl npunstus pemenuit (TPU3 u qpyrux metoaos).

B pesynbraTe ocBoeHHS TEMbI (POPMUPYIOTCS KOMIIETCHIIHH:

- VYK-3 (CmocobeH oOCymecTBISATh COIMAIBHOE B3aUMOJICHCTBUE M
peann30BbIBaTh CBOIO POJIb B KOMAH/IE).

3aHATHE POBOAUTCA B UHTEPAKTUBHOU (popMe: perieHre pa3HOypOBHEBBIX
U IpOOJIEMHBIX 3a/a4.

TGOpeTI/I‘leCKaﬂ qacCTb

D¢ddexramu Taxxke Ha3pBalOT Hay4yHble 3(dexTsl, TexHonorunueckue 3ddexts. [lox
s dekrom OyaeM MOHUMATH NPEeoOpa3oBaTENb OJHOTO ICHCTBHS (BO3ACUCTBHS) WU TOJIS B
Ipyroe, ¢ UCIOJIb30BaHUEM 3HaHUN (U3UKH, XUMHH, OMOJIOTUH, MATEMATHKU.

B obmem cirydae 3¢ ¢deKkT MOKHO TPEICTaBUTHh B BHJIE «UYSPHOTO SIIMKA» C BXOIHBIM
BO3/eiicTBEM X, BBIXOJHBIM BO3ACHCTBUEM Y, YIPABISAIOIIUM BO3JIEHCTBUEM Z U HOCHUTEIEM
(mpeobpazoBarenem) U. Cxema TexHosmorndeckoro 3ddexra n3odpakeHa Ha puc. 1.

z

X Y
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Puc. 1.1. Cxema «4epHOTO SAIIHUKa»
X - BXOoJHOE BO3/IeHCTBHE, Y — BBIXO/IHOE BO3/IeiicTBUE, Z — yIpaBIISIONIee BO3IEHCTBHE,
U — HocuTensb (mpeodpa3oBartelib)
ITpeoOpasyem cxemy (puc. 1), HCIIONB3Ysl HOHATHUS BEMOJIBHOTO aHAN3a, TOT/1a BXOJHbIE
X, BeIXozHbIe Y U yrpasistouie Z Bo3aeiicTsuil npeacrasum B Buae nois (I1sx, I1Beix u Ilymp)
pasnn4yHOlN mpupojsl, a Hocutenb U - B Buze Bemectsa B. Torna puc. 1 MOXXHO IpeCcTaBUTH B
BU/JIE puUC. 2.
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Puc. 1. Cxema s¢dexra

[IBx — BxoxgHOe none, [IBbix — BeIxogHOE 11071€, [Iymp — ynpasistouiee Bo3aencreue, B —
HOCHUTENH (Mpeodpa3oBaTesib) — BEIMIECTBO, BBITIOMHSIIONIEE YPHEKT

Kaxnapiit ahdexT xapakrepusyercss coorBeTcTByrommME noisimu [1Bx, IIBeix u [lymp u
BUJIOM BellecTBa B, mpeoOpa3zyroriero BXoJHOe BO3JACHCTBUE B BbIXOAHOE. Hocutenem Moryr
ObITh:  ¢u3MUeckrue  OOBEKTHl, XHUMHYECKHE  BEIIECTBA, OHOJOTHYECKHE  OOBEKTHI,
MaTeMaTHYeCKue MpeoOpa3oBaHus, TeoMeTprudecKkrue GOpMBbI U T. 1.

PazpabGoranbr ykazarenu sddexToB u Tabmumbl mpumeHeHus d(dexTtoB. B Takmx
TabIuIax BUJ TEXHOJIOTHYeCKOro 3(deKra Ompenensercs MO BHIXOAHOMY JEWUCTBUIO HIIU
¢byuknun  (I1BbIX), KOTOpBIE HEOOXOAMMO BBIMONHUTH. llpuMenenue >3¢ddexToB mNO3BOINIAET
MONy4yuTh OoJiee WAeanbHOE peIleHHe, TakK KakK MpH OSTOM pazpemaercs (undeckoe
MIPOTUBOPEYHE.

Hanomuum, 4to 3¢h(heKThl BKIIIOYAIOT:

- (usnyeckue;



- XUMHUYECKHE;
- OMOJIOTHYECKUE;
- MaTeMaTHu4ecKue (B 4aCTHOCTU, TEOMETPUUECKUE).

<‘ ' » . T)¢¢eﬁb, & m)

Dduznyeckue Xumuueckue Buosornyeckue MaremaTHuecKue
— N .

[ T'eomempuuecxue ]

Puc.3. Knaccudukanus r3¢hexron
BOHpOCBI H 3alaHUs

3ananue 1.

1. IlpuBeauTe mpuMepsI Ha:

1.1. ®usnueckue 3(hPeKTsI.

1.2. Xumunueckue 3(h(PpexTsl.

1.3. buonoruueckue 3Qp¢HeKThl.

1.4. MaremaTtuueckue 3 (HeKThl.

1.4.1. B yacTtHOCTH, Ha TeoMeTpUUeCKUE IPHEKTHI.

3ananue 2.
3agada 1. AHTeHHA IJIs CIIyTHUKOB
YcnoBue 3anaun

AHTEHHa 11 CIyTHUKOB U KOCMHUYECKHX KOpaOJei M0JKHA UMETh TOYHYIO
napabonndeckyro popmy. OT 3TOro 3aBUCUT TOYHOCTH MpHEMA MU TEperayvu
uHdopMaIuu.

[Ipu 3amycke cnyTHUMKAa Ha OpOUTY aHTEHHA JOJKHA OBITh CBEpHYTa, a B
KocMoce pa3BepHyThbes. C 3TOM LENTbI0 MCIONB3YETCs CI0KHASI CUCTEMa TOYHOM
MEXaHHUKH, pa3BOpaunBaroias OTJAeIbHbIC 2JIEMEHThI aHTEHHBI.

Kak ynpocTuts cucremy pa3BepThIBaHUS AHTEHHBI?

Pa36op 3agaun

HNKP. Autenna nomkHa pacKpbhIBaThCS cama.

Bocnions3yemcst Tabnuieit npumeHeHus: pusudeckux s dexron. [loaxonst
nyHkTel 15, 19, 21. Beibupaem ¢da3oBbie mepexonbl BTOpOro ponaa — 3ddekr
namMsaTu (pOpMBI.

Pemenne

Bb110 TIpeI7I0’KeHO CI0KHBIN MEXaHU3M CBEPHYTH JI0 BEIIECTBA - KYMHOTO»
BemecTBa ¢ A PexTom mamsaTi GOpPMEI.

B momeHT 3amycka anTeHHa cBepHyTa B Ki1yOoK. Korja cnyTHHK HaxoauTcs
Ha OpOWTE, OTCTPEJMBAIOTCS KPBIIIKK KOpIyca, 3akpbiBaroiue aHTeHHy. [lon
COJIHCUHBIMU JIy4aMU MaTepuall aHTCHHbI HArpeBaeTCs U BCIIOMHHAET UJCATHHO
TOYHYIO TTapaboIMuecKyto hopMmy.

3anaua 2. JIunus anekrporepenay
YcaoBue 3agaun



IIpu oskcrmmyaranuu — JuHMA — 3nektponepenad  (JIDII)  mpoucxoaut
obneneHeHue nMpoBooB. boprorces ¢ HUM, HarpeBas JIDII TokoM OT crenuaabHBIX
CWJIBHOTOYHBIX TPaHC(POPMATOPOB IPHU CHATOM pabouyeM HampskeHUH. Takoil
meTo[ TpedyeT oTkitoueHus JIDII, nononHurensHOro 000pyAOBaHUA U T. 1.

Tpebyercst HaiiTH criocod 3ammuThl mpoBojioB JIDII oT obnenaeHenus Oe3
CHSATHSI pab0Yero HarpsiKEeHUs..

Pa36op 3agaun

HNKP. Cpena cama mnpemsarcTByeT OOpa3oBaHUIO JbJa HA MOBEPXHOCTH
CTEpHS MPU TOHWKEHUH TEMIIEPATypBhI.

Cpena, okpyxarolas mpoBo/ia, JOJDKHA caMa MPENsSTCTBOBATh KOHIEHCAUN
NapOB WJIM HArPEBaAJIACh MPU NOHM>KEHUH TEMIIEPATYPHI.

N3 tabmuupl BbeiOuMpaem 1. 3. IloBbimeHue temmepatypbl. Oddext —
AJIEKTPOMArHUTHAS HHTYKITHSI.

Pemenune

HyxHO BBeCTH KOPOTKO3aMKHYTBI MPOBOJHUK, HO HArpeB OT HEro Oyner
ciabpIM, Tak Kak pabouue TOkM B npoBojax JIOII HeBennKH ¥ MarHUTHBIE MOJIS
HE3HAYUTEIIbHBI. MoXHO  YCHUIMTb  MarHWTHBIE  TOJI, BBITOJIHUB
KOPOTKO3aMKHYTBI BUTOK B BUJI€ KOJIbIAa U3 ()EpPOMArHUTHOIO MaTepuaa.

JlaHHOE penIeHUe TOXKE UMEET HEJAOCTATOK — KOJIbIIA HarpeBaroTCs BO BCEM
WHTEpBaJe U3MEHEHUS TEMIIEPATyPbl OKPYKAIOLIEH CPEIbI.

Boibupaem n. 1 Tabmuubl «HM3MEHEHUE TEMIIEpaTypbl» MOACKA3bIBAET
busnueckuit 3¢ ekt nepexos yepes Touky Kropu.

Hcnons3yem Marepuan ¢ MmepexojioM yepe3 Touky Kropu mpu MoBBIIEHUH
temneparypsl Boiiie 0°C

3anaua 3. 3apactanue TpyO
VYcnosue 3anaun

Ha ogHoMm u3 3aB0J10B 10 TpyOam MojAaBaiv MIEIOYHYIO )KUJIKOCTh U TPYObI
3apacTtaiu. VX mpuxoausioch YUCTUTh WM 3aMeHATh. [lo npyrum Tpybam Tekia
Kkucnas xuakoctb. Kucinora pasbenana CTEHKH TpyO, B KOTOPBIX MPUXOIUIOCH
YUHUTH, 3aBAPUBAsI TAKUE MECTA.

Kax 6b1TH?

Paz6op 3amaun

HKP. TpyOsl HE 3apacTaroT U HE pa3bEeAAOTCS.

Bocnons3dyemcss  TaOnauieil  NpUMEHEHUs  XUMHYECKHX  3((eKTOoB
(mpunnoxenue 3). I1. 14. Pazpymienne oobekta. Xumuueckuit 3QeKT: - peakiuu
OKHUCJIEHUS] — BOCCTAHOBJICHUSI.

Pemenne

[IpeasioxkeHO mToAaBaTh MO KaxAOW TpyOe MOOYEPEAHO TO KHUCIOTY, TO
menoub. Kucnmora pazbemaer ocanok, oOpasyemblid mienoubto. TpybGa He
3aCOPSETCSA U HE U3HALIMBAETCA.

Bomnpocsr
1. Onumure noHsTue g dexTa.
2. Ecnu sddexT npencraButh B BUAE YEPHOTO SIIUKA, TO YTO Y HEro Ha



BXOJI€, BBIXO/JIE U, YTO MPEJICTABIISIET CaM YEPHBIM SITUK?
3. Kakue Bunbl 3 dexroB ucnons3ytorcs B TPU3?

BOHpOCBI K ITPAKTHYCCKOMY 3aHATHUIO

1. DddexTs B untepnperanuu TPU3

2. ®usnueckue 3¢ dexTs B untepnperanuu TPU3

3. Xumuueckue 3dexts! B unTepnperanun TPU3

4. buonoruueckue 3¢ ¢dextsl B uHTepnperanuu TPU3
5. Marematnyeckue 3 extsl B untepnpetanuu TPU3

Jlutepatypa: [1-4]
INPAKTHYECKOE 3AHSTHUE Nel13
BemnonpHBIN aHanNn3.

Ilenb: ocBoeHHE BONPOCOB TeMbI U (POPMHUPOBAHUE KOMIETCHLMH IpHU
IIOMOIIY [TPAKTUYECKUX 33JaHUMN.

[Inanupyemsble pe3ynbTaThl O0yUEHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICUCTBUE U PEAJM30BBIBATH CBOIO POJb B KOMaHJE B cepe HCKycCTBa U
KyJnbTyphl nipunatus pemenuit (TPU3 u qpyrux Mmeroaos);

- Ha OCHOBE YMEHUH JOJDKEH COXPaHATh CHOCOOHOCTh MPHUMEHSTh
COLIMAJIbHOE B3aMMOJICHCTBHE U PEATM30BBIBATh CBOIO POJb B KOMaHIE B cdepe
WCKYCCTBA M KyJIbTyphI IpuHATUS perienuit (TPU3 u npyrux Metonos);

- Ha OCHOBE HAaBBIKOB JIOJDKEH NOJJEPKUBaTh TOTOBHOCTb NPHUMEHSITh
CoLlMajJbHOE B3aUMOJEHMCTBHE M PEaIM30BbIBATH CBOIO POJIb B KOMaHAE B cdepe
MCKYCCTBA U KyJbTyphl punsitus pemenuit (TPU3 u npyrux metonoB).

B pe3ynbraTe ocBoeHUs TeMbl (OPMUPYIOTCS KOMITETEHITUH:

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

3aHATHE MPOBOAMUTCA B UHTEPAKTUBHON (popMme: perieHre pa3HOypPOBHEBBIX
Y IpOOJIEMHBIX 3a]1a4.

Teopernueckas 4acThb

CTpyKTYypHBIH BEIIECTBEHHO-TI0JIEBOM (BEMOJIbHBIN) aHATIH3 -

paznen TPU3, uzydaromuii u npeoOpasyromuil CTpyKTypy cucTeM. BenonbHbI aHamus
pazpabotan I'. C. AnpTiryniepom.

BenonpHbII aHAMN3 - 3TO A3BIK CXEM, MO3BOJISIFOIINI MTPEACTAaBUTh UCXOAHYIO CUCTEMY B
BUJIE ONpeJeNieHHON (CTpyKTypHOI) Moaenu. C MOMOIIBI0 CHEHUAIbHBIX NMPaBHII BBIABISIOTCS
CBOMCTBa DJTOM CHCTEMBI. 3aTe€M 10 KOHKPETHBIM 3aKOHOMEPHOCTSIM MPeoOpa3OBBIBAIOT
UCXOJHYI0 MOJEIb 33aJa4y U IOJIy4aloT CTPYKTYpPY PELICHUS, KOTOPOE YCTPAHSET HEAOCTATKU
VCXOJIHOM CUCTEMBI.

CratucTHUeCKHUi aHAM3 peIleHW MoKaszal, 4YTo JuId TMOBbIEeHUS 3(deKkTuBHOCTH



CHCTEM HUX CTPYKTypa JIOJDKHA OBITh ONpeAeTICHHON. Monenb TakoW CTPYKTYpHI Ha3bIBaeTCs
BEIIOJIEM.

Benone — Monens MHHMM@IBHO YIPaBISEMOM CHCTEMBI, COCTOSINEH U3 JBYX
B3aUMOJICCTBYIOIINX OOBEKTOB M UX B3aUMOJCHCTBHUM.

BiaumopeiicTByromue oO0BEKTH YCIOBHO Ha3BaHBI BellecTBaMH U 0003HA4arOTCs Bi u
B2, a camo B3auMmoielicTBUE Ha3bIBaeTcs mmojieM u obo3Havaercs 1.

ITon «BemecTBOM» OyaeM MOHUMATh JHOO0OW OOBEKT, HAYMHAS C MaTepuana, ero
CTPYKTYpPBI, MOJIEKYJ, aTOMOB, 10 CAMBIX CII0KHBIX CUCTEM, HAPUMEP, KOCMUYECKasi CTAHLIUS.
B nH(pOpMAIMOHHBIX CHCTEMaX 3TO MOXET OBITh AJIEMEHT WJIH JJaHHbIC.

[Tosie MoxeT mpeacTaBisITh cOOOHN J000€ AelicTBUE WM B3aUMOJICHCTBUE, HAIPUMED,
SHEPrHI0, CHITY WK HHPopManuio. B HHPOPMAIIMOHHBIX CUCTEMAaX 3TO MOXET OBITh aJITOPUTM.

Benonb nzobpakaercst cxeMou.

B, B,

Tepmun Benosb 00pa3oBan ot ciioB «BemectBo» u «Ilone».

BenonpHblil aHanu3 BKIOYaeT B ceOs OINpelelieHHble NpaBWiIa U TEHACHUUHU. OTH
TEHJCHIUU TOJTYUHSIOTCS 3aKOHY YBEIMUEHUS CTETIEHU BETIOJIBHOCTH.

BenonpHblil aHaIM3 npeHa3HAuEeH JJIs:

- IPE/ICTABICHUS UCXOHOM CTPYKTYpBI 3aJ1a4l (CUCTEMBI);

- ONpe/IEICHUs CTPYKTYPHOI'O pEeILeHHs 3a]1a4H;

- BBISIBJICHUS IIEPCIIEKTUBbI Pa3BUTHS CTPYKTYPbl CUCTEMBI.

BOHpOCBI " 3aJaHUsA

3ananue 1.

1. IIpuBenuTe NpUMEPHI PA3IMYHBIX BUIOB BEIIECTB U MOJIEH.
1.1. IIpuBenuTe npuUMeEpPHI Pa3INYHBIX BELIECTB.

1.2. IIpuBenuTe npuUMEpPHI Pa3IHMYHbIX MOJIEH.

3amanue 2.

[TocTpouTh BENMOJIBHBIE CTPYKTYPHI 17151 IPUMEPOB

ITpumep 1. TypOuHa peakTUBHOTO JBUTATEINS

TypOuHBI peakTUBHBIX JBHUTaTeNel pabOTAIOT MPU BBICOKUX TeMIIEpaTypax.
UToOBl COXpaHUTHh MPOYHOCTHBIE CBOWCTBA JIOMATOK TYPOWH, MPUXOIUTCS B
UCXOJIHBIN MaTepuayn J00aBisATh JIETHUPYIOIIME J00aBKH, Hampumep, KoOambT,
KOTOPBIN YBEIMYMUBACT B 3HAUUTEILHON MEpe CTOUMOCTh TYpOUHBI, HO MIPUJIAET ei
YCTOMYUBOCTh K BhICOKUM Temnepatypam. Kommanust «IIpart sun YutHu» (Pratt
& Whitney) pazpaboTana TEXHOJOTHIO W3TOTOBJICHHS JIOMATOK, TMO3BOJISIFOIIYIO
CHU3UTH CoJiepkaHne B HuUX koOanbTa Ha 30%. Jlyis 3TOro 5azepoM CBEpIST B
JIONIATKax Menbyaiure orBepcThs. Bo3nyx, npoxonsiuil 4yepe3 OTBEpPCTHS,
OXJIAXKJAeT JIONATKH, M, KPOME TOTO, CHMXKAETCA  a3pOAMHAMHYECKOE
conpoTuBieHue. Takum o00pa3oMm, TypOMHBI MOKHO HW3rOTOBUTH U3 MEHEe
YKapoNpOYHOIro MaTepuana.

[Ipumep 2. bopnba ¢ kaBuTanuein

KaBuTanus BbI3bIBa€T 3p0O3UIO (pa3pylIeHue) MaTepuana yCTpOICTB, TIe OHa
npoucxoaut. C KaBUTALMEW MBITAIOTCA OOPOTHCS, MPU 3TOM JAOCTATOYHO BAXKHO,
9TOOBI KaBUTAlMS TMOAABISUIACH paBHOMEpHO. [IpemmoxeHo s mojaBlIeHUS



BO3/ICICTBOBATHh HA KABUTAIMOHHBIC MMy3bIPHKH YIBTPA3BYKOBBIMU KOJICOAHUSMH B
nuana3zoHe yactot ot 1 7o 50 x['u31.

[Tpumep 3. 3mepeHue MOITHOCTH

Kanopumerpuueckuii MeToa uU3MEpEeHUsT MOIIHOCTH. [l u3MepeHus
MOIIIHOCTH, TOTJIOIIaeMOM Harpy3ko B  cBepxBbicokouacToTHOM (CBUY)
JMana3oHe, OMpeesieTcsl KOJIMYeCTBO TeIula, OTJAaBacMoe Harpy3kod padouemy
Teny (BozE), MpUYEM, YAaCTO caMO pabouee TelOo MCHOJb3yeTcs Kak Harpyska. C
MOMOILBI0 U3MEPUTENBHOIO y3JIa PETUCTPUPYETCS TeMIlepaTypa paboyero tena u
10 €€ 3HAYECHHIO ONPEEISETCS 3HaYEHUE MOIIHOCTU32.

[Tpumep 4. JlekopaTUBHBINA CBETUIIHUK

N3BeCTHBI JE€KOpPAaTUBHBIE CBETUJIBHHUKH, HCIOJB3YIOIIAE OMNTOBOJIOKHO.
Takoit cBeTmbHUK (puc. 1) cocToWT W3 Jammbl, pediekTopa, TeMIEpaTypHOTO
bunbTpa U cBeTOQUIbTPa, COCTUHUTEIIBHOU TOJOBKH U ONTOBOJOKOHHOI'O Ka0ersl.
B sTom cBeTuibHUKE CBETOGUIBLTP OBLIT OJMH U JKECTKO 3aKPEIUICH.

r
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Puc. 1. /IekopaTUBHBII CBETUIIBHUK U3 ONTOBOJIOKHA
N300peTeH  JIEKOpAaTUBHBIA  CBETWIBHHK, KOTOPHIM C HU3MEHEHHEM
aTMOC(EpHOro NaBJICHUS MEHSET LBET. B JaHHOM M300peTeHHH CBETOPUIBTPHI
3aKperieHbl Ha ro()pUPOBAHHON BaKYYMHOU KaMepe, KOTopasi MEHSIET CBOM 00beM
B 3aBUCHUMOCTH OT aTMOC(EpHOro MJaBi€HUSI WU MEPEIBUracT pPa3HOLBETHHIE
CBETO(QUIBTPHI.

Bomnpocsr

1. Yro Takoe BenmonbHBIN aHanu3? JlaiTe onpeneacHue.

2. YUto Takoe Bemnoin? JlaiiTe onpenaeieHue.

3. Uto Takoe BEIIeCTBO B BENOJbHOM aHanuze? Jlaiite ompeneneHue. Bub
BEILIECTB.

4. Yro Ttakoe mose B BemnojdpHOM aHanuze? Jlaiite ompenenenue. Buab
TIOJIEH.

5. Ha3naueHnne BeMOJBbHOrO aHain3a. Buabsl MCIOIL30BaHMS Be- MOJBHOTO
aHaim3a. IlpencraBneHne  UCXONHOM — CTPYKTypbl  3amauu.  [lomydenue
CTPYKTYPHOI'O pelieHus 3a1aun. [IepcrieKTUBbI pa3BUTHS CTPYKTYPhI CUCTEMBI.

6. Buasl cBsizeii.

7. Bunpl BenosbHBIX CTPYKTYp. HazoBuTte ux.

8. Uto Takoe HeBenoibHAA cuctema? JaiTe onpeneneHue.

9. Uto Takoe KOMIUIEKCHBIN BermoJib? BUIbl KOMIIJIEKCHOTO BETIO- JISl.

10. Yrto Takoe BHYTpPEHHUN KOMILJIEKCHBIM BEMOJIb, BHEIIHUN KOMILJIEKCHBIH



BEMNOJIb, KOMIUIEKCHBIM BEIOJb HA BHEIIHEN CpeAe, KOMIUIEKCHBIM BEIOJb HA
BUJIOM3MEHECHHOU BHelHel cpeje? [IpuBenure nmpumepsl.

11. Yto Takoe nermHou BEnoib?

12. Yto Takoe IBOIHONI BEIOIb?

13. Bunpl ycTpaHeHUs BPEIHBIX CBSI3CH.

14. HaxoxieHre TeXHOJoTu4ecKoro 3ddekra.

Bonpocsl kK MpakTUYeCKOMY 3aHATHIO

1. [ToHATHS BEMOJIBLHOTO aHAIM3a

2. YcnoBHble 0003HaUeHMS B BenoJibHOM aHaiu3e TP3

3. Buasl BennoabHBIX CUCTEM B BeNOJILHOM aHaianie TPU3

4. YcTpaHneHue BpeIHbIX CBA3EH B BENOIbHOM aHanuse TPU3

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

Jlureparypa: [1-4]
INPAKTUYECKOE 3AHSTHUE Nel4
[TpakTueckuit APU3

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

[Inanupyemsble pe3yabTaTbl O0yUEHHUS:

- Ha OCHOBE 3HAHUM [OJDKEH IIOMHHUTh M HCHOJI30BAaTh COLMAIBHOE
B3aMMOJICUCTBUE U PEAM30BBIBATH CBOIO POJb B KOMAaHJIE B cpepe MCKYCCTBA U
KynbTypsl nipunatus perenuit (TPU3 u qpyrux Mmeronos);

- Ha OCHOBE YMEHHUH JOJDKEH COXpaHSITh CIIOCOOHOCTb MPUMEHSTH
CoLlMajJbHOE B3aUMOJEHMCTBHE M PEaIn30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl punsitus pemenuit (TPU3 u npyrux meToa0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH IMOJJECPKUBATH TOTOBHOCTh MPUMEHSTH
CoLlMaJbHOE B3aMMOJACMCTBHE M PEaJM30BBIBATH CBOIO POJb B KOMaHJIE B cdepe
UCKYCCTBA U KyJbTyphl npunsitus pemenuit (TPU3 u qpyrux metoaoB).

B pesynbTaTe ocBoeHUs TeMbI (POPMUPYIOTCS KOMIIETEHIIUU:

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

3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOU opMe: pelieHre pa3HOYpPOBHEBBIX
U TIpoOJIEMHBIX 3a/1a4.

TeopeTnueckas yacThb

«APU3 — komIuiekcHasi mporpaMmma ajaropuTMHUECKOro THIA, OCHOBAHHAs Ha 3aKOHaX
Pa3BUTHS TEXHUYECKUX CHUCTEM W NpeIHAa3HAYCHHAsS JUTS aHAIN3a U PEIICHHs] N300peTaTeIbCKUX
3azau». I'.C. Anprinymiep

N3o0peTaTenbckas cuTyalys 1 H300peTaTesbeKas 3a1aqa.



B TPU3 cymiecTBYIOT NOHATHS H300peTaTeNbCKask CUTyalusl ¥ M300peTaTebeKas 3a/1aua.
HaunbGonee Touno »tu noustus chopmymnuposan agrop TPU3 I'. C. Anprmymiep: «cxomuyto
uHpOpMaLMIO, U3 KOTOPOHM TPEACTOMT BBIICIUTH 3agady, Mbl OylneM Ha3bIBaTh
N300peTaTesIbCKOM CUTyaren, Ui npocTo curyanueil. Cutyanus — 3To OKUCaHUe yCTpoicTBa
WM IIpoLiecca C YKa3aHUEM Ha KaKOe-TO HEJOCTAIOIIee KaueCTBO.

Cutyanuu oObIYHO JIeXKAT Ha BUAY, BO BCIKOM CJIydyae OHU XOPOLIO M3BECTHBI KaXIOMY
cnenuanucty. Ho cutyauuun (B oTiinumMe OT 3a/a4) HUYETO HE TOBOPST O TOM, YTO JIOIYCTUMO
MEHSTh U YTO MEHSTh HE JIOIYyCTUMO.

Bot tunmunas curyauus: «llapycHelii kopaOmb mpu ciaboMm BeTpe pa3BHUBaET Malylo
ckopocTbh. Kak ObITH?»

Takas cuTyauuss MOpoXKIAaeT MHOXKECTBO pPa3HbIX 3aJad: KAk YBEIUYMUTH IUIOIIAb
napycoB? Kak myurie ucronb3oBath umeronecs napyca? Kak BooOrie 060UTHCh 63 mapycoB?
Kak yMeHpIINTH CONPOTUBIIEHUE BO/bI?

... HacTo roBopsT, 4TO NpaBUiIbHAs MOCTAHOBKA 3aJjauyd — IIOJOBHMHA pelieHHus. MbICib
CIpaBeJIMBasi, HO He3aBeplleHHas. HyXHO YTOUHHTBH: NMOCKOJIbKY IpaBUJIbHAs I[OCTaHOBKA
3aJjaud — IIOJIOBMHA PELICHHUs, «BBIIPABIATHY 3a7ady JAOJDKEH caMm u3ooOperarens. Henbss
TpeOoBaTh: «llocTaBpTe 3amauy NpaBWIBHO, TOrzna s €€ pemy». BblpaOoTka IpaBHIIBHBIX
YCIOBUH 3aJayd — 3TO M €CTb IpolecCc pelleHus. AOCOIIOTHO IMPaBUIBHO IOCTaBJICHHAS
u3o0peraTesibeKasl 3a/1a4a epecTaeT ObITh 3a/1a4eii, ee pelIeHre CTAaHOBUTCS. OUEBHIHBIM.

ITonavany 3ajada cupsraHa B ©300peTaTesbCckoi cutyanuu. Hy)kHO ymMeTh ee BbIIEIUTb.
beiBaeT M Tak, 4yTO M300peTaTENIO MPEAIAraloT YK€ BBIIEICHHYIO 3aady, HO BBIJEICHHYIO
HEMpaBWIbHO. B Takux, ciydasx NpUXOIUTCS BO3BpAIlaTbCs OT HEBEPHOH 3aJay K MCXOJHOMN
CUTYallMU U YK€ IOTOM pellaTh HOBYIO 3aJ1auy».

N300perarenbekas CUTyaludss — 3TO HEUYETKOE ONMCAHHWE CUCTEMbl WIIM CHUTYyalluu C
yKa3aHHEM IIeJIH, WK HEeJOCTaTKOB {HexenarenbHbIX dddekroB — HD). Yacto Takoe ommcanue
o0naaeT HeolpeleIeHHOCThI0 (hopMyaupoBku. OjHa wu300peTarenbckas CUTyalus, Kak
NPaBUJIO, COJIEPKUT HECKOJIBKO pa3HBIX HM300pETaTeNbCKUX 3a1ady. JTO MOTYT OBITh MAaKCH-
3a/1a4 WM MUHHU-33/1a4U.

Curyanus nepeBoIUTCS B MAaKCUMaJIbHYIO (MaKCU-) UM MUHUMAJIbHYIO (MUHU-) 33/1a4H.

IIpu pemieHnn Makcu-3aJayd: HEOOXOAMMO Ui ONpeNeNieHHOM Lenau pa3paboTarh
NpUHLIMIIHAAIBHO HOBYIO TC.

Maxkcu-3agaya - 310:

- 3aj71a4a, TpeOyromIas Co3/1aHus NPUHIUINAIBLHO HOBOM CHCTEMBI, Hal[pUMEp, 3aMEHbI €€
¢u3nvecKoro nNpuHUKNA (GYHKIIMOHUPOBAHUS [UIs ONIPEICIIEHHON 11eNH;

- 33/1a4ya penraeTcs N3BMEHEHNEM Ha/ICHCTEMBI.

VY MuHHM-3aaun Jpyras Lenb: HEOOXOOMMO COXPAaHUTh CYIIECTBYIOIIYIO CHCTEMY, HO
o0ecneunTh HEAOCTAIoLIee IMOJIE3HOE JEWCTBUE WM yOpaTh MMEIOIIEecs] BPEJHOE CBOMCTBO C
MUHUMAaJIbHBIMU U3MEHEHHUSIMHU.

Munu-3a1auy HOJy4daroT M3 HM300peTaTeiabCKOM CUTyalluu, BBOJS OrPaHUYEHMS: BCE
ocraercd 0e3 M3MEHEHMH WM YIpoUlaeTcs, HO HpU 3TOM HOsABISAETCA Tpebyemoe neicTBue
(CBOMCTBO), WJIM MCYE3AET BpEJHOE JeicTBHE (CBOMCTBO).

Bormpocs! u 3aganns

3amanue 1.

3agaya. MyHaup congara

Cutyauus. Bpemena Ilerpa IlepBoro. ConpaTel mocie e€abl BBITUPAIA
pyKaBOM pPOT, a Opu HacMopke - Hoc. Kak oOTyuuTh congaT HE TNOPTHUTh
MYHIUPCKOE CYKHO?

D10 TUMOBas W300peTaTenbCcKas 3ajaya, MUMEIoIlas MHOTO HalpaBJICHUN
pelieHust, Harpumep:



- U3/1aTh yKa3, 3aIpeIalonIuii 3TO €1aTh;

- IPUHUMATh CTPOTHE MEpHI (BILIOTH 10 (PU3UUECKHUX) K TEM, KTO HapyllaeT
yKas;

- IIOOILPSATH COJIAAT, KOTOPBIE 3TOTO HE JIEIAIOT;

- CIeJIaTh TakK, 4YTOObI CONIAaThl HE XOTENH ITOTO JENAaTh;

- CJIeJ1aTh, YTOOBI COJIIaThl HE MOTJIM 3TO JIENATh;

- Ipyrue BapuaHTBhI.

Pemenne

[Tetp [lepBsiif BeIOpan mocienHee HampaBieHHe I pereHus 3anayun. Kak
C/IeJIaTh, YTOOBI CONIAThI HE MOTJIM BBITUPATh POT U HOC PyKaBOM?

VYka3 Ilerpa IlepBoro, nmpeanuceiBag NPUILIMBATE OJOBSHHBIC ITyTOBHUIBI K
o0muiaraMm pykaBoB COJJIATCKUX MYHJUPOB C BHEIIHEH CTOPOHBI.

Bomnpocsr

. Uto Takoe n3zodperaTeabcKas CUTyaIus?

. Uto Takoe uzobperaTenbckas 3aaada’?

. Uto Takoe makcu-3agaya’

. Uto Takoe MuHU-3a1a4a?

. Urto Takoe koHpuKTy0Mmas napa B APU3?
. Uro takoe uznenue B APN3?

. Uro Takoe nuncTpymeHT B API3?

. UTo Takoe ornepaTUBHbIE NapaMeTPhI?

. Uto Takoe onepaTuBHas 30Ha?

10. Yro Takoe omepaTUBHOE BpeMsi?

11. Yrto Takoe BelIeCTBEHHO-TIOJEBOM pecypc?

OO0 ~NO Ol WN —

Bomnpock! kK NpakTUYECKOMY 3aHSATHIO
1. OcHoBHBIE TOHATHUA NpakTUYeckoro APM3
Jluteparypa: [1-4]
HNPAKTHYECKOE 3AHATHUE Nel5
MeTob1 pa3BUTHS TBOPUECKOTO BOOOPaKEHUS

Ilenb: ocBoeHHE BOMPOCOB TEeMbl M (POpMHUpPOBAHHE KOMIIETEHIIMM MpHU
MTOMOIIY PAKTUYECKUX 3aJJaHUM.

[Inanupyemblie pe3yiabTaThl OOyUEHUS:

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

- Ha OCHOBE YyMEHUW JOJIKEH COXPaHATh CIOCOOHOCTh TPUMEHSTh
COIMAJIbHOE B3aMMOJICHCTBHE U PEAM30BBIBATH CBOIO POJb B KOMaHE B cdepe
MCKYCCTBa U KyJbTyphl NpuHsaTusA pemenuid (TPU3 u npyrux MetooB);



- 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:

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

3aHsATHE TPOBOJAUTCS B MHTEPAKTUBHOU (opMe: pelieHre pasHOYPOBHEBBIX
U IpOOJIEMHBIX 3a7a4.

Teopernueckas 4acThb

«Ynpasienue (aHTazueil OAHO U3 KayecTB XOPOLIO OPraHW30BAaHHOTO MbIIuUIeHHs. U
IIOCKOJIBKY ~HET IPENEJOB  YyIydUICHWs  OpraHM3aluMd  MBILUICHHA, HET IpeAcioB
coBepuieHcTBOBaHMs (panTtazum». I'. C. Anprirymiep

Vcnonb3oBaHue MeETOJOB pa3BUTHUA TBopueckoro BooOpaxenus (PTB) mnozsomser
YIPaBJIATh IICUXOJIOIMYECKON HHEPIUEH.

Ilcuxonoruyeckass HWHEpPUMs HMEETCS Yy BCEX JIIOAEH. OTO IOJOXKUTEIBHOE U
oTpuuaTelbHOe siBieHUE. llonokuTenbHOE, KOrja Mbl COBEpLIAEM PYTHHHbBIE IPOLECCHl U
OTPHULATENIBHBIE B TBOPUYECKUX MPOLIECCAX.

CymectBytomas B TPU3 cucrtema PTB mpencraBiser coboit Habop mpHeMOB
(daHTa3upOBaHUSA U CIEUUAIBHBIX MeTon0B. ABTOp Kypca PTB — mucarens danrtact ['enpux
AnptoB (I'. C. Anpriiynnep). O nucan «PaHTa3us paccMaTpUBaeTCA Kak BEKTOP («IIPBITy4ecTh
MBICIIM»): BaKHa HE TOJIBKO JJIMHA NpbDKKa, HO U ero HamnpasieHue. Kypc PTB nauenes,
npexe Beero, Ha nonydenne YIIPABIISIEMON ®AHTA3ZUU.

TBopueckoe BooOpaskeHHe IJisi M300peTarens TakKe BaKHO, KaKk U oO0LepHu3nvecKoe
pasBuTHe A cnoprcMeHa. Kakoii Obl BEIMKOICTHONW TEXHUKOM HE BIIajesl CIOPTCMEH, HO €CIIH
y HEero He xBaTaeT cui (00mmedu3nyeckoi MOArOTOBKH), TO OH HUKOTAA HE MOKAXKET XOPOIIEro
pe3ynbTara, a y:k TeM Oosiee pexkopaa. TouHo Taxke u300perarento, KpoMe 3HaAHUS METOJIUKU
n300peTaTesibCcTBa, HEOOXOAMMa U «IIPBITY4eCTb MBICIM», KOTOpas TPEHUPYETCS CHUCTEeMOM
meronos PTB.

ITytn mpeooneHus ICUX0JIOTHYECKON HHEPIMH CYILIECTBYIOT Pa3INYHbIE.

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

[locrenieHHOE CHM)KEHUE TIICUXOJOTHMYECKUX OapbepoB OCYLIECTBIseTcsl Onaromaps
CHUCTEMaTHMYECKOMY Ppa3BUTHUIO TBOPYECKOTO BOOOpPaXEHUS C TIOMOIIBIO  CHEIMaJIbHbBIX
YIpaXHEHUH U YTeHUs Hay4YHO-(PaHTaCTUYECKON JTUTEPaTyPHl.

B kauecTBe Takux METOJOB JUIsl TPEHUPOBKH BOOOPAXEHHUS MOTYT OBITh MCIIOJIb30BaHbBI
npocTeiiiiie npuemMbl H300peTaTenbCcTBA {aHAJOTUs, WHBEpPCHs, HMmatusg M (aHTazus),
HEKOTOpBIE METOJIbl AKTMBHU3allMM TBOPYECKOIO IpOIECcca, HApUMEpP, TaKHE KaK: MO3TOBOM
mTypM, Mopdonoruueckuii aHamu3 U MeToJ (GOoKalbHbIX 00BEeKTOBY. [l Hayama MOXKHO
OPEKOMEHJ0BaTh MPHIyMaTh C IIOMOIIBIO OSTHX METOA0B (aHTACTHUECKUX IKHUBOTHBIX,
oOuTaTenel KakMX-TO APYTUX IJIAHET W Mp. 3aTeM MOXKHO NEepeXoauTh K OoJiee peanbHbIM
00BEeKTaM, HO He 0OAThCs, MPHU ATOM, OosblIe (haHTazupoBaTh. [locTeneHHbIE 3aHATUS TOMOTYT
BaMm He 60sThCS MIOOBIX, Jake KaXYIIMXCA Ha TEPBbIN B3I HEJNENbIX WM OpeloBbIX UeH, U
MCKaThb B HUX pallMOHAJIbHOE 3€pHO. Takol ImyTh MOKET IPUBECTH BaC K HOBOMY NPUMEHEHUIO
HEKOTOPBIX Bellled, MOHATUH U K uUX OoJjiee IMPOKOMY TOJKOBaHUIO. CHcTeMaTHUYECKHE XKe
3aHATHUS 1M01I00HOTO PoJia MPUYYAT K PACCMOTPEHUIO OOBEKTOB, MIPOLIECCOB U MOHATUH C CaAMBIX
Pa3HOOOPAa3HBIX CTOPOH.

B kypc PTB BxmoueHs! npuemsl ¢paHTasupoBanus 1 Meto sl PTB10.

[Tepeuncium ocHOBHBIE MeTOABI PTB:



- oniepatop «Pa3zmep-Bpems-Croumocts (PBC)» u napamerpuueckuii oneparop;
- METOJI MOJICTTUPOBaHUs MaJeHbKUMH denoBeukamu (MMY);

- (hanTOrpamMMa;

- CTYIIEHYaTO€ KOHCTPYHUPOBAHUE;

- METO/], aCCOIUAIIN;

- METOJI TCHICHIIMIA

- METOJI PA3JIOKECHHS M CUHTE3a (DAHTACTHUSCKUX HJIeH (METOM «30JI0TOU PHIOKH);
- BBISIBJICHHE CKPBITHIX CBOMCTB O0BEKTA;

- B3IJIS1/1 CO CTOPOHBI;

- U3MEHEHHE CUCTEMbI IEHHOCTEH;

- CUTYallMOHHBIC 3aJ]aHusl;

- mkana «DaHTazusy;

- TecThl Popiaxa.

Bomnpocs! u 3aianus

Samanune 1.
3amaua 1. 3emiekonsl (3a1a4a Ha IPEOJOJIEHUE TICUXOJIOTHYECKOW NHEPIIUN)
YcnoBue 3anaun

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

noTpedyeTcs 3eMJIEKONOB, Jisi TOro utoOs! Beikonatk 100 M kanaBsl 3a 100 yacoB?
OtBer

[TonanoOstea Te *e NATh 3€MJIEKONOB, He Oosbiie. B camom nene, msarth
3€MJIEKOIIOB 33 5 4acOB BBIKANBIBAKOT 5 M KaHaBbl; 3HAYMT, IISITh 3€MJIEKOIIOB 3a 1
yac BeIpbUIM OBl 1 M KaHaBbl, a B 100 yacoB — 100 m.

3agaua 2. IloctpamaBmme B [JATII (3amaua Ha  mnpeogosieHUE
MICUXOJIOTUYECKON HHEPIIUN)

YcnoBue 3anaun

B 6onpnuny Cent-/Ixeitmc (St. James's Hospital, Ireland) nanpasnsiiu Bcex
MOCTPAJABIIMX B pe3yJibTaTe HECUACTHBIX CIy4yaeB B ropoje. bosibiie Bcero Obuio
BOAMUTENEH U maccaxxupos, nocrpagaBmmx B ATII. YToObl yMEHBIIUTH X YHUCIIO,
TOpPOJICKHE BJIACTU CHEJIaU 0053aTeNIbHBIM MOJb30BAHUE PEMHSAMHU O€30MaCHOCTH.
Boaurenu n nmaccaxupsl CTajay MPUCTETUBATHCSA dTUMH peMHsAMU, HO uncino JTII
OCTAJIOCh HEW3MEHHBIM, a YHCIO TMOCTPaJAaBIIMX B HUX JIIOACH, KOTOpHIE
nocTynajiv B O0JbHUILY, 1aXxe yBeanuuiaochk. [Touemy?

OtBet

[Tonb30BaHKEe peMHSIMH 0€30IaCHOCTH YMEHBIIUIIO YUCIIO MOTUOAIOIINX TIPpU
JTII. Muorue nroau, KoTopble 06€3 peMHsi 6e30macHOCTH Morubau Obl (M Tomanu
Obl B MOpPTH), OCTaBAJIMCh B KMBBIX, HO MOJyYaJd TPaBMbl, © UM TpeOOBAJIOCH
nedenue. [1oaToMy unciI0 MOMagaroUMX B OOJBHUILY CTaIO OOJIbLIE.

OT0 mpUMep TaKKe U Ha CUCTEMHBIN MOIXO/I.

3amanue 2. Ceer

[IpuMeHUTH IpHUEM «HA000POT» K OOBEKTY CBETY.

Jlns oOBEeKTa CBET, MPOTHUBOIOJOXHOE CBOWCTBO «aHTHUCBET» - ThbMa.
HeoOxonmumo HallTH TOpuUMEHEHHE mnpubopa, H3IYUYAIOIIEro  «aHTUCBETY.
Hanpumep, Takoli MCTOYHUK MOXKET CKpPBIBaTh OOBEKTHI, HAXOMSIIHECS IOJ €ro



u3nydeHueM. Takoi MCTOYHHUK MOXKHO HCIOJIb30BaTh, YTOOBI KOM(GOPTHO CIaTh B
OCBEIICHHOM MECTE, MAaCKUPOBKA Pa3IMYHBIX OOBEKTOB, KUBBIX CYIIECTB, B TOM
yucie U 4denoBeka. [logymaiiTe, kak B 3TOM cClly4a€ M3MEHUJIACh CTpPATErus U
TaKTHKa BOCHHBIX JAEeUCTBUI. MOXHO ObUIO OBl CKpBIBaTh MOPTAIIME NEH3aXK
O0OBEKThI, HAPUMEP, PEMOHT 3/IaHUM U T. [I.

Kak 6b1 u3menmics «YenoBek HeBuaumka» Pobepra Yamica. OH Obl MOT
JVHAMUYHO W3MEHATHCA. HampaBisss HCTOYHHUK AHTUCBETA, CTAHOBUTHCS
HEBUJMMBIM BO BCEM OJICSIHUM, W BBIKIKOYMB 3TOT MCTOYHMK, NPEBPAIIATHCA B
00bIyHOTO YenoBeka. OH MOT Obl HANMPaBJIATh STOT UCTOYHUK HA KOTO-TO JAPYTrOro
WJIM Ha KaKOH-TO OOBEKT.

Taxoit ncTOUHKK OMOT OBI Jierye CHUMAaTh (PUIbMBI, Harpumep, «Bcaanuka
0e3 ToJIOBBI», MHBAJIUJIOB U T. 1.

Takoil mpubOp MOXET BbIpE3aTh WM OCTaBJISATH TOJBKO OIpEIeTICHHBIN
CeKkTp cBera. TakuMm 00pazoM, MOKHO U3MEHATh OKPAaCKy IPEIMETOB, CO3/1aBaTh
u3zo0paxenus u T. A. Kak Obl Torna usmeHunach XUBONUCH? XyJT0)KHUKY HYKHO
ObLIO OBl TOJBKO MOJOUPATH HYKHBIN CIIEKTP U PACHOJIOKUTh UX B HEOOXOAUMBIX
MecTax. YTpaBisisi HCTOYHUKOM, MO>KHO ObUIO ObI clienaTh JUHAMUYHYIO KapTHHY.

[Togymaiite, kakue eiie NpUMEHEHUsT MoOryT ObITh y aHtHcBeTa? Kak
WU3MEHUTCS OKPYXKAIOIUN MUp?

3ananue 3.

1. PerynsipHo pa3BuBaiiTe TBOpUYECKOE BooOpakeHue. JKenaTeabHO KaxKIbIid
JIeHb BBIOpaTh OJMH U3 METOJOB WM MPUEMOB Pa3BUTHUS TBOPUYECKOIO
BOOOpaX€HUsl U MPUMEHUTH ero. Takas TpeHUpOBKa He 3aiimeT y Bac Oosbiue 10-
15 MUHYT B 1€HB.

2. Yepenyiite npueMbl U MeTobl. [locTapaiiTech HCOJIB30BaTh BCE MPUEMBI
Y METOJIBI.

Bomnpocsr

1. KakoBa ctpykTypa kypca PTB?

2. HazoBute npuems! ¢antazupoBanus. ONUIINATE UX.

3. HazoBute metonst PTB. Onumute ux.

4. Yto takoe omeparop PBC? Uto Takoe mapamerpudeckuii oreparop? B
4eM UX OTJIn4ue?

5. Uto Takoe MeToa MOAEIMPOBAaHUS MWICHbKUMH YesnoBeukamu (MMY)?
OnuirTe npaBuiia MoJb30BAHUSI METOIOM.

Bormpocsl k MpakTHYeCKOMY 3aHSTHIO

1. MeToibl pa3BUTHUSI TBOPUECKOTO BOOOPaKEHUSI B OOIIEM MPEICTABICHUN
2. [Ipuemsbl panTazupoBaHus

3. Merox ganTorpamm

4. MeTon CTYIIeH4YaToro KOHCTPYUPOBAHUS

5. Meton accounarnuit

6. MeTton TenaeHIMit

7. Merton pasnokeHus U CHMHTe3a (paHTacTUuecKux ujen (MeTona 30JI0TOU



pBIOKH)
8. MeTo1 BBISIBIICHUS CKPBITBHIX CBOMCTB 00BEKTA
9. Meton B3rJIs/1a CO CTOPOHBI
10. MeTtox n3MEeHEHUS CUCTEMBI IICHHOCTEH
11. MeTtoa cUTYaliMOHHOTO 3a/IaHHs
12. llIkama «DanTa3us»
13. Tect Popiaxa
14. Ipyrue Bubl pa3BUTHS TBOPYECKOTO BOOOpaKEHUS
15. Oneparop PBC
16. Metox MMY
17. Tlporro3 Ha Oymytee

Jlutepatypa: [1-4]
IMPAKTUYECKOE 3AHSITHUE Nel6

CucreMHOE MBIIIICHHUE. 9BOJII-OIIPIOHHO€ MBIILJICHHE. MBIIILICHHE qcpe3
IMPOTUBOPCUHUC. PGCYpCHOG MBIIIIJICHUC. MOI[GJII/IpOBaHI/Ie

Ilenb: ocBoeHHME BONPOCOB TEMbI M (OPMUPOBAHWE KOMIIETEHIUH Npu
ITOMOIIY IPAKTUYECKUX 3aJaHUMN.

[Inanupyemsble pe3yabTaTbl O0y4EHHUS:

- Ha OCHOBE€ 3HAHUM [JOJDKEH IIOMHHUTh M HCHOJIB30BAaTh COLMAIBHOE
B3aMMOJICUCTBUE U PEAM30BBIBATH CBOIO POJIb B KOMAaHJE B cpepe UCKYCCTBA U
KynbTyphl npunatus pemienuit (TPU3 u qpyrux metonos);

- Ha OCHOBE YMEHUH JOJDKEH COXPaHATh CHOCOOHOCTh MPHUMEHSTh
CoLIMajJbHOE B3aUMOJEHCTBHE M PEaIN30BBIBATH CBOIO POJIb B KOMaHAE B cdepe
UCKYCCTBA U KyJbTyphl punsitus pemenuit (TPU3 u npyrux meToa0B);

- Ha OCHOBE HAaBBIKOB JIOJDKEH MOIJIEPKUBATH T'OTOBHOCTH IIPUMEHATH
CoLlMajJbHOE B3aUMOJEHMCTBHE U PEaIM30BbIBATH CBOIO POJIb B KOMaHAE B cdepe
MCKYCCTBA U KyJbTyphl punsitus pemenuit (TPU3 u npyrux metonoB).

B pe3ynbraTe ocBoeHUs TeMbl GOPMUPYIOTCS KOMITETEHITUH:

- [IK-3 (CnocobeH opraHu30BaTh MPOBEJCHUE HAYYHO-UCCIICIOBATEIBCKUX
Y ONIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACITBHBIM pa3/ieliaM TeMBI).

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

TeopeTnueckas 4acThb

OCHOBHBIE 3JIEMEHTBI CUCTEMHOI'O IIOJIX0/1A!
1. Cucrema;

2. Uepapxus;

3. B3anMOCBS3U 1 B3aUMOBJIUSHUS,

4. IIpnunHHO-CIEACTBEHHBIE CBSI3U;

5. CucTteMHOCTh U CUCTEMHbIE TPEOOBAHUS;
6. DBOJIIOIIMOHHOE PA3BUTHE;



7. YdeT u3aMeHEHHMH U UX BIMSHUM;

8. Llenemonaranmue;

9. Ilogxoxn «AHTHY.

CucremMa — 3TO MHOXECTBO 3JIEMEHTOB, B3aMMOCBSI3aHHBIX W B3aUMOJICHCTBYIOIINX
MEXIy cOOOH, KOTOphIE 00pa3yloT eAWHOE Iiesioe, 00Jaaaiiee CBOMCTBAMU, HE MPUCYITUMHU
COCTABJISIIOLINM €T0 3JIEMEHTaM, B3SITHIM B OT/ICIIBHOCTH.

Takoe cBOMCTBO Ha3bIBAIOT CUCTEMHBIN 3(PPEKT Wi SMEPAKEHTHOCTb.

Wepapxust cucTembl:

- TIOJICUCTEMBI;

- CUCTEMa;

- HA/ICUCTEMA;

- BHENIHSAS Cpefa.

B cucremHoM monxoie HEOOXOAMMO YUUTHIBATh BIIMSHUE IOACHUCTEM Ha CHCTEMY,
CHCTEMBbI Ha HAJICUCTEMy M OKDPYKAIOIIYIO Cpely, U OOpaTHOE BO3IEHCTBHE HAJCUCTEMBbI U
OKpY’KaloIIeH Cpeibl Ha CUCTEMY U TIOACUCTEMBI.

CUCTEeMHOCT — 3TO  CBOMCTBO, 3aKIIOYAlOIIeecs B  COIJIAaCOBAaHHMHM  BCEX
B3aMMOJIEHCTBYIOIMX OOBEKTOB, BKJIIOYAs OKpYXKaIoLlyl0 cpeny. Takoe B3auMojeiicTBHE
JIOJDKHO OBITH IMOJIHOCTBIO COAJTaHCUPOBAHO.

CuctemHbIe TPeOOBAHUS:

1. Cucrema J10JKHA OTBEYATh CBOEMY IPEIHA3HAUCHUIO.

2. Cucrema 100KHA OBITH )KU3HECTIOCOOHOM.

3. Cuctema He JO/DKHA OTPHIIATENILHO BIHUSATH HA PACIIONIOXKCHHBIC PSIIOM OOBEKTHI M
OKPYKaIOUIYIO Cpexy.

4. [Tpu NOCTPOCHUU CHCTEMBI HEOOXOIMMO YYUTHIBATh 3aKOHOMEPHOCTH €€ Pa3BUTHSI.

CHUCTEeMHBII OIXO MOIPa3yMEBaET yueT JIOOBIX N3MEHEHHH U X BIMSHUAN Ha CUCTEMY.
V3MeHeHHs MOTYT MPOUCXOUTh BO BPEMEHH U 110 YCIIOBHIO.

Pemrenue ci0XKHBIX 3a7a4 3a4acTyl0 HEBO3MOXKHO «B JIO0», IIOATOMY 33/1a4y pa3OHBaIOT
Ha 110/13a]1a4u. DTO ellle OJHA COCTABJIAIONIAsi CHCTEMHOTO MOIX0/1a.

Bormpocs! 1 3amanus

3amanue 1.

1. IlpuBeauTe MpuMeEpbl CUCTEMHOTO MOIXO0A.
1.1. B pa3zpaboTke HOBOM TEXHUKH.

1.2. B npupogze.

1.3. B pa3nuuHbIX HayKax.

1.4. B 6usHece.

1.5. B »xu3HHu, U T. 1.

3agaHue 2.
Pemmre 3anaun, ncnosib3yst CHCTEMHBIN TTOAXOI.
3agauya 1. Kanuran binan
YcnoBue 3agaun
Kanurtan Ilutep bnan, repoii pomana Padasna Cabbatunu «Opucces
kanuTaHa brmamay, oTrpaBiseTcs Ha BpaKeCKU KOpadJIb IS TIEPETOBOPOB.
Kak emy o6ecrieunTh 6€30MacHOCTh KU3HH €T0 U €r0 TOBAPUILICH?
Pa36op 3agaun
OcymiectBuM pazdop no jgoruxke APU3.



AIl. Tlocemenue BpakecKoro KopaOiisi OmacHO AJs JKU3HM KanuTaHa biana
Y €T0 TOBAPUIIEH.

TII. HeoOxoauMocTh NEpEeroBOpoB Ha KOpabiie NMPOTUBHUKA OMACHO IS
YKU3HM KanuTaHa biasa v ero ToBapuiei.

HKP. IleperoBopsl npoBOAsATCS Ha Kopabie MPOTUBHUKA, HO 3TO OE30M1acCHO
JUTSl )KM3HU KanuTaHa biiaga u ero ToBapuInen.

®II. Kanutan bnag u ero TtoBapuiiuM JOJDKHBI OBbITH Ha KopaOie
NPOTUBHUKA, YTOOBI BECTH TEPEroBOPHl, M HE JODKHBI OBITh Ha Kopabie
POTUBHUKA, YTOOBI UM HE T'PO3UJIA OMMACHOCTb.

Cnoco0 pa3penieHust MpOTUBOPEYUS - BO BPEMEHH.

Pemenune

Kanuran biax nmopy4aeT NOMOIIHMKY Yepe3 4Yac IPOU3BECTH XOJOCTOU
BBICTpPEJI U3 MYIIKU. B KpUTHYECKHI MOMEHT NEPErOBOPOB Pa3IaeTCs BHICTPEN, U
bnan o0bsicHs€T, YTO 3TO MNPEAYNPEKICHHE, U €CIU Yepe3 JEeCiITh MHUHYT
napjiaMeHTepbl HE BEpPHYTCS, TO BpaXKECKUI Kopabiib OyJeT MOTOIJIEH. DTO CHAcIIo
YKU3Hb €MY U €r0 CITyTHUKAaM.

Kanuran bnan yuen npuunHHO-CIEACTBEHHBIE CBSI3U U 3apaHee (mpuem 10.
[TpyHLIMI TIpEeBAPUTENILHOTO HCIOIHEHUS) NPEINpHUHsIT AeWCcTBHE, YTOOBI HE
OBLIO TUIOXOT'O pe3yibTara.

3anaua 2. Curapetsl

YcnoBue 3anaun
Kak noyiyuuth KpymHyI0 CyMMY JIEHET 32 BBIKYPEHHBIE CUTapEThI?
Pa36op 3agaumn

AlIl. Heob6xoaumMo MOJIYy4YUTh KPYINHYIO CYMMY JE€HEr 3a BBIKYPEHHBIE
CUTaApETHI.

TII. IlporuBopeune Mexay MNOTPEOHOCTHIO BBIKYPUTH CHUTapeThl M 32
OTCYTCTBYIOLIME (BBIKYPEHHBIE) CUTAPETHI ITOIYYUTh KPYITHYIO CYMMY.

NKP. CurapeTtsl BBIKYpEHBI U MTOJIYUY€HA 33 HUX KPyIHAs CyMMa.

@II. Curapetsl JOKHBI CYIIECTBOBATh, YTOOBI 32 HUX MOJYYUTh JEHBIU, U
HE J0JDKHBI CYIIECTBOBATh, TAK KaK MX BBIKYPHIIU.

Crioco6 paspernieHust IpOTUBOPEUHS

- 110 YCJIOBHIO.

Pemenune

Hekuil aHrnMyaHuH 3acTpaxoBall 3amac CUrap OT OTHS, BBIKYpUI HX H
npuiiesn TpeboBaTh CTPaxoBKy. IIOCKOJIBKY cHrapbl Cropenu, Cya JOJIKEH
MNPUCYUTH BHIIUIATY CTPAXOBOM MPEMHUH.

3amaua 2. VHKBU3UINA
YcaoBue 3agaun

Muoro BekoB TOMy Haszaa B lcmaHum oO4YepemHOro Ioa03peBaeMoro
BBI3BIBAIOT K MHKBU3UTOPY. Kak mpaBuiio, 3T0 ObIJI CMEPTHBIN TIPUTOBOP.

NHkBU3UTOp, YIBIOAsiCh, TOBOPHUT IMOAO3pEBAEMOMY: «Y MEHS CETOMHS
XOpOIIMA JIeHb, U S XO4y OCTaBUTh TeOE IIaHC HA XKW3Hb. BOT JBE CBEpHYTHIE
oymaxxku. Ha omgnoit HammcaHo: «Kuszuby, Ha napyroit — «Cmeptb». TsHU CBOM
KpeOuii.



[lomo3peBaemblii moONEAHEN, Cpa3y MOHSAJ, 4YTO HAa OOEUX HaIUCaHO:
«CMepThb».

Kak emy cractu cBOXO KHU3HB?

Pa36op 3agaun

AII. Kak ciactu CBOIO )KU3Hb?

TII. Cnacenue »U3HU HEBO3MOXKHO, TaK KaK Ha JABYX OyMa)Kax HalHMCaHO
«CMepTh».

HNKP. Xu3Hp cnacaercss NpU HaJW4YUM JBYX OyMakKaX, Ha KOTOPBIX
HanmucaHo «CMepThy.

@II. Ha aByx Oymakkax HOJDKHO OBITh HamucaHo «CMEpTh», TaKk Kak 3TO
clienan UHKBU3UTOP, U Ha OJAHOM M3 HHUX HE JOJDKHO OBITh HamucaHo «CMepTby,
TaK KaKk HEOOXOAMMO CITACTH KU3Hb.

Cnoco6 pa3penieHust IpOTUBOPEUHS

- 10 YCJIOBHUIO.

Pemenue

VBugen: «CmepTh», a npountal: «Ku3Hb» U cbhesl OyMaxkKy, CKa3aB, 4TO OH
cbenl «Ku3Hb», 4TOOBI KUTh, a €CIIM €My HE BEpST, TO MOXKHO IOCMOTPETH, YTO
OCTaJ0Ch Ha BTOpOi Oymaxkke, a TaM HamucaHo «CmepTh». IHKBU3UTOp BeIb HE
IIPU3HACTCA.

Ucnons3oBanu npuem 13. Hao6opor.

Bomnpocer

1. YTto Tako€ CUCTEMHOE MBIIIJICHHUE?

2. [lepeuncivTe OCHOBHBIC TTOHATHUS CHCTEMHOTO TIOIX0/1a.
3. HazoBuTe OCHOBHBIE 2JIEMEHTHI HEPAPXUH CHCTEMBI.

4. YTo Takoe CUCTEMHBIN onepaTop?

5. Ha3oBuUTE OCHOBHBIE OCH CUCTEMHOTO OIEPaATOpa.

Bormpocsl kK MpakTHYECKOMY 3aHATHIO

16.1. OcHOBHEBIE TOHATHS CUCTEMHOI'O ITOAX0/1a

17.1. DBONIOIIMOHHOE MBIILICHUE B 00I1IEM MTPEACTABICHUH

17.2. BolsiBIeHUE 3aKOHOMEPHOCTEN Pa3BUTHUSL CUCTEM

17.3. Mcrionp30BaHuE 3aKOHOB Pa3BUTHUS CUCTEM

18.1. MpInuieHrue yepe3 NpOTUBOPEUHE B OOIIEM MPEACTaBICHUN
19.1. PecypcHoe MbIlIJIEHHE B OOIIEM MPEeICTaBICHUU

20.1. Bunsl Mmonenei

20.2. MactpymeHnTsl MogenupoBanus B TPU3
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