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PABOYASI IPOTPAMMA JINCHHUTIJIMHBI

OCHOBbBI TEXHUYECKOI'O TBOPYECTBA

Hanpas/ienue noaroToBKu

22.03.02 Metamtyprus

ITpoduias nporpaMmbl

OBenupHbIe 1 MPOMBILIIEHHBIE TUTEHHbIE TEXHOIOTUH

VpoBeHb BeIciero 00pa3oBaHus — OakajiaBpuar
[Iporpamma 1MoAroTOBKH — aKkaJeMHueCKuii OakataBpuar

dopma 00yueHus
O4Has

Wucruryr MeTaypriu, MalMHOCTPOCHHS 1 MaTEpHaI000padoTKH
Kadenpa TeXHOMOrHU METAUTYPriUH U JIMTEHHBIX MMPOIECCOB

Kypc 3

CemecTp 3

MarHuToropck
2018 r.



Pa6ouas nmporpamma cocrasieHa Ha ocHoBe PI'OC BO o HanpaieHHIO NOATOTOBKH
22.03.02 Metamnyprus, yrBepskaeHHoro rnpukazom MOuH PO ot 04.12.2015, Ne
1427.

Paboyas nmporpammMa paccMOTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl TeXHOIOMMH
MeTalIypruu 1 nuteitnbix npoueccos 04.09.2018 r., npotokon No 1.
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PaGouas nporpamma 0100peHa MeTOJHUECKOH KOMUCCHEH HHCTUTYTa MeTallypruu
MallMHOCTpoeHus: U matepuanoobpadotku 02.10.2018 r., npotokosa Ne 2.
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1 Ilesn ocBOEHMSI AUCHMILJIMHBI

Ilenp ocBoeHUs IUCHMILIMHBI (MOAYisl) «OCHOBBI TEXHHYECKOI'O TBOPYECTBA» SBISETCA
YTBEP)KJCHHE B CO3HAHUU CTYJICHTOB, CIICIUATN3UPYIOIINUXCS B 00JIaCTH JINTEHHBIX TEXHOJIOTHIA,
HEOOXOJMMOCTH HCIOJIb30BaHUS B TEOPUM M NPAKTUKE PA3HOIUIAHOBBIX METOAOB PELICHUS
TEXHUYECKUX 3a7ad H  (OPMHUpPOBAaHME Yy CTYIJCHTOB IMpEJCTaBIeHUs 00 OCHOBax
n300peTaTesIbCTBA U TEXHUYECKOTO TBOPYECTBA.

3amaua IMCHUILIMHBI - TPUOOPETEHUE CTYICHTAMU 3HAHUH U HABBIKOB IIOCTAHOBKU TEXHUYECKOU
3aJ]a4i U IPUMEHEHUS METOJOB €€ PEIECHUS:

- U3yYEHHUE TEOPETUUYECKUX OCHOB TEXHUYECKOTO TBOPYECTBA;

- OCBOCHHE OCHOBHBIX METOJIOB PELICHHs TEXHUYECKUX 3a7ad;

2 MecTo JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl OATOTOBKHU
O0akajaBpa

Hucuumuna b1.B.JIB.10.02 «OCHOBBI TEXHUYECKOTO TBOPYECTBA» SIBJISACTCS JUCHUIUIMHON 10
BbIOOPY, BXOJALICH B BapuaTUBHYIO 4acTb o HampasieHuto 22.03.02 «Metammyprus»,
npoduiIb MOATOTOBKM — TEXHOJOTHS JIMTEHHBIX MporeccoB. JIms OCBOEHHUS IUCHUTIIMHBI
HEOOXOMUMBI 3HaHUsA, COOPMHUpPOBAHHBIC B pe3yibTaTe W3YYCHUS AUCHHMILINH «cTopus
Metamnyprun», <«Mcropus TexHuKuW», «BBemenue B HampaBieHue», «BBeneHue B
CIELUATBHOCTEY. [lepeuncieHHble AUCIHUIUIMHBL JAIOT OOIIME TEXHUYECKHUE 3HaHUS U
SPYAUIIMIO, YTO IMO3BOJISIET UMETh OCHOBHBIC IPEJCTABICHUS B 00JACTH Pa3BUTHUSA TEXHUKH U
TEXHOJIOTHH.

3HaHUST M YMEHHUS CTYICHTOB, IIOJIyY€HHbIE TMPU U3YYCHUU JTUCHUIUIUHBI «OCHOBBI
TEXHHYECKOTO TBOPYECTBA» OYyAyT HEOOXOIWMBI WM TIPH HM3YyYECHUU TaKUX JaIbHEHIINX
TUCIUILINH, Kak «MoaenupoBaHue MPOIECCOB U 00BEKTOB B METAILTyprun», « OCHOBBI CUHTE3a
craBoBy», «[IpoekTHOW HeATEeTLHOCTHY», a TaKXKe MPHU MOATOTOBKE M 3allUTE BBITYCKHON
KBAJTM(PHUKAIIMOHHOMN paboTBhI.

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHUS
AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHHus

Hucnunnuna «OCHOBBI TEXHUYECKOTO TBOPYECTBAY ¢dbopmupyer cleyroue
npodeccuoHanbHbIe KOMITETEHITUH:

CTpyKTYypHBI’
JJ1eMEeHT IInanupyemble pe3ybTaThbl 00y4eHHS
KOMIICTCHIIUH

IIK-11 roTOBHOCTHI0 BBISIBJISATH 00BEKTHI JJIs1 YIyYIICHUs B TEXHMKE U TEXHOJOTHHU

— OCHOBHBIE OIPEeNICHHs U OHATHUS TEXHUYECKOTO TBOPUECTBA;
— OCHOBHBIC METOAbI I/ICCHeHOBaHI/II\/'I, HCIIOJIB3YEMbIX B TCXHUYCCKOM
TBOPUYECTBE U U300PETATEIHCTBE;

— ompexeneHus 6a30BbIX MOHATHH, HA3bIBAET UX CTPYKTYpPHBIE

3HaTh
XapaKTEPUCTUKY;
— OCHOBHBIE aNTOpUTMBI U npaBuiia TPU3;
— ONpeAereHHs MPOLECCOB IpH aHalIn3e OOBEKTOB C LENbIO HX
YCOBEPIICHCTBOBAHUS;
VMETh — BBIICNATH NPOOJIEMHBIE ACTIEKTHl TEXHUYECKUX U TEXHOJOTUYECKUX

CHCTEM;




CTpyKTYpHBIii

3JIeMEHT I[InanupyeMble pe3yJbTaThl 00yUeHHS
KOMIIETEeHI[UH

— o0cyxmarb cnocoObl  3((EKTHBHOTO  PENICHHS]  BBISIBICHHBIX
HECOOTBETCTBHH U MPOOIEM TEXHUUYECKUX CUCTEM;
— pacno3HaBath 3 PeKTHBHOE penieHre oT HedhHEKTUBHOTO;
— OOBSICHATH  (BBIABISATH U CTPOUTH)  TUNHYHBIE  MOJIENH
M300peTaTeNIbCcKUX 3ajad;
— mnpumeHsaTh 3HaHus TPU3 B mpodeccmoHanbHONW JeATEIBHOCTH;
HCIOJIb30BATh UX Ha MEXIUCHUIUIMHAPHOM YPOBHE;
— mpuoOpeTaTh 3HAHUS B 00JIACTH TEXHUKHU M TEXHOJIOTHI;
— KOPPEKTHO  BBIpaXaTh M  apTyMEHTHUPOBAHHO  OOOCHOBBIBATH
MIOJIOKEHHS TPEIMETHOM 00J1aCTH 3HAHUS.
— IMPAaKTUYECKMMU HaBbIKAMM HUCII0JIb30BaHUs 31eMeHToB TPU3 Ha
IPYTUX JUCIUIUIMHAX, HA 3aHIATHSIX B ayJUTOPUU U HA TIPAKTHKE;
— crnoco0aMu IEMOHCTpPAllii YMEHHUS aHAIU3UPOBATh MPOOIEMHYIO
CUTYAIUIO B TEXHUKE U TEXHOJIOTHH;
— wMeromamu APU3 u TPU3;
— HaBBIKAMH U METOJUKAMU 0000IIEHUS Pe3yIbTaTOB PEIICHUS,

Brasers HKCIEPUMEHTAIBHOMN IEATETHLHOCTH;

— crnoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH
MOJYYEHHBIX PE3YyJIbTATOB;

— OCHOBHBIMHU METOJaMU pPEIICHHUs 3a/1a4 B 00JIaCTU N300peTaTeNnbCKOi
NEeSATEIbHOCTH;

— TpodeCCHOHATBHBIM S3BIKOM MPEAMETHON 00JIaCTH 3HAHUS;

— cmoco0aMu COBEpIICHCTBOBAaHUS TNPO(PECCHOHATBHBIX 3HAHUU H
YMEHHH IyTeM HCITOJIb30BAHMSI BO3MOXXHOCTEH MHPOPMAITMOHHOMN CPEJIbI.

MK-12 cnoco0HOCTHIO 0CYIIECTBISATH BHIOOP MATEPHAJIOB [IJIsl M3/1eJIHil Pa3TH4YHOT0

Ha3SHAYCHUA C YU€

TOM JKCILIYATAIIMOHHBIX TPeOOBAHMI M OXPAHBbI OKPY KAIOIIEH CPeAbl

— OCHOBHBIC OIIPCACICHUA 1 TIOHATUA TEXHUKU U TCXHOJIOTHUH,
— OCHOBHBIC ME€TObI HCCJ’IGI[OB&HI/I?I, HCIIOJIB3YEMBIX B PCHICHUHA
I/I306peTaTeHBCKI/IX 3aJ1a4 B obOmactu MaTCpHraJIOB U CIIJIaBOB;

3HaTh — ompeneneHus 0a30BbIX MOHSATUHN, HA3bIBAET UX CTPYKTYpPHBIE
XapaKTePUCTHKHU;
— OCHOBHBIE QJITOPUTMBI U IIPABUJIA;
— omnpeaenenus nporeccos TPU3 B o6nacti MaTepualios;
— BBIICNATH MNpoOJeMHbIE U  TpeOyrolHe YCOBEPUICHCTBOBAHMUS
MaTepuasbl, TEXHOJIOTMU U OOBEKTHI;
— 00cyxaarh criocoObl 3PGEKTUBHOTO PEIICHNUS;
— pacno3HaBaTh 3 (eKTUBHOE pelieHne OT HeI((PEKTUBHOTO;
— OOBSACHATH  (BBIABISATH M CTPOMTH)  THUIIMYHBIE  MOJENIH

VMeTE M300peTaTesIbCKUX 3a/1a4;
— TMpPUMEHATh  3HaHUS B NPO(ECCHOHANBHOM  JEsTeNbHOCTH;
HCIOJIb30BATh UX HAa MEXIUCHUUIUIMHAPHOM YPOBHE;
— mpuoOpeTaTth 3HaHMA B O0JACTH Pa3pabOTKH HOBBIX MaTEpHAaJIOB,
TEXHOJIOTHI U 00BEKTOB;
— KOppPEKTHO BBIpa)kaTb U  apryMEHTUPOBAHHO  OOOCHOBBHIBATbH
MIOJIOKEHMSI TPEIMETHOM 00J1aCTH 3HAHUSI.

Biiazers — TPaKTUYECKUMH HaBBIKAMU MCIOJIB30BaHus demeHToB TPU3 Ha

APYTrux AUCHUILIMHAX, Ha 3aHATHAX B ayJUTOPHUHN U HA IPAKTHKE,




CTpyKTYpHBIii
3JIeMEHT
KOMIIETEeHI[UH

IInanupyemsle pe3yJbTaThl 00y4eHHUS

— crmoco0aMu JIEMOHCTPAIlMK YMEHUS aHATU3UPOBATh CHTYAIIHIO;

— wMeromamu APU3 u TPU3;

— HaBBIKAMH U METOJUKaMU 00001eHUs pe3yIbTaTOB PELICHHUS,
JKCIEPUMEHTAIBHON JESATEIbHOCTH;

— crmoco0aMu OIIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH
MOJYYEHHBIX PE3YyJIbTATOB;

— OCHOBHBIMU METOJIaMU pEeLIeHHUs 33/1a4 B 00J1acTH
YCOBEpIICHCTBOBaHUS 00BEKTOB, MATEPUAJIOB U TEXHOJIOTUI;

— mpodeCCHOHATBHBIM S3BIKOM MPEAMETHON 001aCTH 3HAHUS;

— cmoco0aMu  COBEPIICHCTBOBAHHS TMPOPECCHOHANBHBIX 3HAHUH |
YMEHHIA ITyTEeM HCIOJIb30BAHUS BO3MOXHOCTEH MHPOPMAIIIOHHOMN CPEJIbI.




O01mas TpyA10eMKOCTh IUCHUILIHHBI cOCTaBJIsieT 3 3a4eTHbIX eAuHulbI 108 akaja. yacos, B TOM 4ucIIe:

4 CTpyKTYypa U coiep:KaHMe TUCHUIIHHBI (MOIYJIA)

- KOHTaKTHasi padora — 69,8 akaja. yacos:

— ayauTopHas — 68 akaj. 4acos;

— BHeayauTopHas — 1,8 akan. yacos
- caMocTosiTeJIbHas padora — 38,2 akaj. 4acoB
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1 Beenenue. Kpartkuii anaiaus nemnen, [1IK-11
3a/1a4 ¥ METOJIOB MHKEHEPHOTO 3yB,
TBOpUYECTBa. TE€OpEeTUUECKIE OCHOBBI [1K-12
Pabora c nuTepaTypHBIMH U
WH)XCHEPHOTO TBOPUYECTBRA. 3yB
AJIEKTPOHHBIMU UCTOTHUKAMH.
OcHOBHbBIEC UTHBAPUAHTHBIE TOHATHUS
. 5 8 8/3 9 BrinonHeHne npakTH4ecKux Omnpoc.
TeXHUKN. TeXHNYECKNH O0BEKT U
3aj1a4, WHINBUIYATEHOTO
TexHojorus. Mepapxus onucanus
3alaHHA.
TEXHUYECKUX 00BEKTOB. CITHCOK
TpeOOBaHUM, KPUTEPUH PA3BUTHSA,
MOJIENIh TEXHHYECKOTO 00BEKTA.
2 OyHKIMOHATBHO-(PU3HMUECKUI aHaAIN3 I1K-11
TEXHHUECKHUX 00BbeKTOB. [TocTpoeHwme Pabora ¢ muTepaTypHBIMH H 3yB,
KOHCTPYKTHUBHOM M MOTOKOBOM ANIEKTPOHHBIMU UCTOYHUKAMH. [1K-12
. Omnpoc. 3amura pemeHHbIX
(GYHKIIMOHATBHOU CTPYKTYphI. OnucaHue BeImonHeHNe MpakTHIeCKUX 3yB
. 5 8 8/3 10 3aJ1a4 ¥ WHIUBUIYATEHOTO
(bU3MYECKOTO MPUHITUTIA IEHCTBUS. 3ag1a4. Beimonnenue -
Kputepnn TeXHHYECKUX 00BEKTOB. MPaKTUICCKUX 33J1aY, '
TpebGoBanust K BBIOOPY U OTIMCAHUIO WHIVNBUIYAIBHOTO 3aaHUSl.
KpuTepreB. OYHKIIMOHATBHBIE KPUTCPUU
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pa3BuTHs. TexHoIornueckrue KpuTepuu
pa3BUTH. DKOHOMUYECKHE KPUTEPHU
pa3BUTHSL. AHTPOIIOJIOTUYECKUE
KPUTEPHH PA3BUTHS.
3aKOHBI CTPOEHUS U Pa3BUTHSI TEXHUKU.
3aKOHBI TEXHUKH B HHKECHEPHOM
TBOpYECTBE. 3aKOH IPOTrPECCUBHON
ABOJIFOLIMY TEXHUKH. 3aKOH
COOTBETCTBUS MEXAY QyHKLIUEH U
CTPYKTYpO. 3aKOH CTauItHOTO
Pa3BUTHSI TEXHUKHU.
3 [NocraHoBKa W aHAHM3 3a/1a4H. [1K-11
[TpenBapuTenbHas MOCTaHOBKA 3a/1a4H. 3YB,
YTo4HEeHHas NOCTAaHOBKA 3a/1a4U. I1K-12
MeTozab! MO3roBOM aTaku. PaboTa c nuTepaTypHbIMU U 3yB
Hcnonp3oBaHne BO3MOKHOCTEH TO- AIIEKTPOHHBIMU HCTOUHUKAMH.
. o Omnpoc.
CO3HaHUsA. MeToJ npsIMON MO3TOBOM 5 | 9 9/4 9.2 Beinonnenue npakTHyecKux AIITA DeleHHLX 3a0a4
aTaku, METOJ OOpaTHOM MO3TOBOM aTakHu. ’ 3a7a4. BeimonHenue HuTa p A
Kom6 . WH/IMBUTYyAIGHOTO 33 IaHHsL.
OMOMHHMPOBAHHBINA METO/I. NPaKTUYECKUX 3a/1a4,
MeToa SBpHCTUYECKUX TTPHEMOB. WH/IMBUAYATEHOTO 33 IaHHsL.
Oppuctnueckuii npuem. [locranoBka
3a7a4M U e€ pereHue. BenoibHbIi
ananmu3, APU3.
4 Mopdonorudyeckuii aHaan3 U CUHTE3 Pabota c nuTepaTypHbIMH U Omnpoc. IK-11
TEXHUUYECKUX PELICHUH. 5 9 9/4 10  |27eKTpOHHBIMHM UCTOYHHUKAMHU. | 3allIUTa PEIICHHBIX 3a/1a4 U |3YB,
Mopdomnoruueckasi KOMOMHATOPHUKA. BeImonHeHne MpakTHYeCcKNX |MHIUBUAYaIbHOTO 3aanus. |[1K-12
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[TocTaHOBKa 321241 U TTOCTPOEHHUE 3aja4. Beimonnenue 3yB
(GYHKIIMOHATBHOU CTPYKTYPHI. PAKTHYECKHX 3a7ad,
CocraBieHre MOPGHOJIOTHIECKUX WHAUBUAYAIBHOTO 3aaHUsl.
tabmui. Beibop Hanbomnee r3ppeKTHBHBIX
TEXHUYCCKUX PEIICHUMH.
D YHKIIMOHAJIbHO-CTOMMOCTHBIN aHAIN3
TexHU4YeCKux 00bekToB. [Topsaaok
nposeneHuss ®CA. Coop u ananus
uHpopMaiuu. PazpaboTka ymydiieHHbIX
MIPOEKTHO-KOHCTPYKTOPCKUX PEIICHUH.
Htoro nmo mucnumiinie 34 34/14| 38,2 3auer




5 Obpa3oBaTesbHbIe U HHPOPMAIHOHHBIE TEXHOJIOTHH

Jlnis peanu3anuyl IpeayCMOTPEHHBIX BUIOB Y4eOHON paboThl B KauecTBe 00pa30BaTENbHBIX
TE€XHOJIOTUH B IIPENOAABAHUU JAUCHUIUIMHBI « OCHOBBI TEXHUYECKOIO TBOPYECTBA» HCIIOJIB3YIOTCA
TpagULMOHHAs U MOJYJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTHH.

B xozxe o0yueHus HCIIOTB3YIOTCS CIEAYIONINE TEXHOJIOTHH U METOIUKH:
1. TpanuuuoHHble oOpa3oBaTesbHbIe  TEXHOJOTHM OPUEHTHUPYIOTCS  Ha OpraHU3aLUI0
00pa3oBaTENBHOTO MPOLIECCa, MPEANONATAIONIYI0 MPSIMYIO TPAHCISIIMIO 3HAHUHM OT IpenoaBaTess
K CTYIEHTYy (IPEMMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WUIIOCTPATUBHBIX METOOB
oOyueHus).
@®opMbl Y4eOHBIX 3aAHATHH C MCIIOJIb30BAHUEM TPAAMIMOHHBIX TEXHOJIOTHIi:
WudopmanronHas JeKIus — IOCIEAOBAaTeIbHOE H3JIOKEHHE Marephaja B JAUCHUILTUHAPHOU
JOTHKE,  OCYLIECTBISIEMOE  NPEUMYIIECTBEHHO  BepOalbHbIMM  CpeICTBaMH  (MOHOJIOT
IpenojaBaTesns).
IIpakTHyeckoe 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHMH M HaBBIKOB I10
MPEUIOKEHHOMY ITOPUTMY.
2. TexHoJjornu npo0JeMHOro o0y4eHusi — OpraHu3anus 00pa3oBaTeIbHOIO Ipolecca, KoTopas
MpEe/IoiIaraeT MOCTAHOBKY NMPOOJIEMHBIX BOMPOCOB, CO3JaHHE YYEOHBIX MPOOJIEMHBIX CHTYalUi
JUI CTUMYJIUPOBaHMsI aKTUBHOW IIO3HABATEIILHOM JAEATEIbHOCTH CTY/IEHTOB.
@opMbl YUEOHBIX 3aHATHH ¢ MCNOJIL30BAHUEM TEXHOJIOTHIi MP06IeMHOr0 00yYeHHUs:
[TpobnemHas JeKUus — MU3JI0)KEHHE Marepuana, IMpearojiararoliee MOCTaHOBKY MPOOJIIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3IMYHBIX HAYYHBIX MOJIXO0A0B, aBTOPCKHE KOMMEHTAapHUH,
CBSI3aHHBIE C PA3JIMYHBIMU MOJICJISIMU MHTEPIIPETALUU U3y4aeMOro MaTepuaiia.
[TpakTryeckoe 3aHsTHE B OpPME MPAKTUKyMa — OpraHu3alus yueOHOH paboThl, HaNpaBJICHHAs Ha
peleHre KOMIUIEKCHOH y4eOHO-II03HaBaTeNbHOM 3a1aun, TpeOyromel OT CTyleHTa NPUMEHEHHS
KaK HayYHO-TEOPETHIECKUX 3HAHUH, TaK ¥ MPAKTHYECKIX HABBIKOB.
3. HHTepakTHBHBbIe TeXHOJOIMM — OpraHu3alus o00pa30BaTENbHOIO Ipolecca, KoTopas
Mpe/roiaaracT akTHBHOE W HEJIMHEHHOE B3aWMOJICHCTBHE BCEX YYACTHHKOB, HOCTIDKEHHE Ha ATON
OCHOBE JIMYHOCTHO 3HAYUMOIO Ui HHUX 00pa3oBaTelbHOrO pesyinpTata. Hapsany co
CTIEMATM3UPOBAHHBIMU TEXHOJIOTHUSIMHU TAaKOTO POJia MPHHIIUI WHTEPAKTUBHOCTH MPOCIICKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTeNbHBIX TEXHOJIOIMHA. VHTEpakTUBHOCTH MOJpa3yMeBaeT
CyOBeKT-CyObEeKTHBIE OTHOIICHHS B XOJ€ 00pa3oBaTeNbHOTO Ipollecca M, Kak CIEICTBHE,
(dbopMHpOBaHKE CaMOpa3BUBAIOLIEHCS HHPOPMALIMOHHO-PECYPCHOM CpeIbl.
@opMbI YUEOHBIX 3aHATHH € MCNOJIL30BAHUEM CIIENHATU3NPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHii:
Jlexnust «OOpaTHOW CBSI3W» —  JIEKIUS—TIPOBOKAIUS  (M3JIOKEHWE MaTepuala C 3apaHee
3aIlIaHUPOBAHHBIMU OIINOKaMHM), IeKIUs-0ece1a, JeKIUA-TUCKYCCHs, JeKIUSA-TTPECCKOH(PEPEHIIHSL.
CeMuHap-IuCKycCcHsl — KOJUIEKTUBHOE OOCYXKIEHHE KaKOro-J1nbo CIIOPHOro BOmIpoca, MpoOIeMbl,
BbISIBIIEHHE MHEHHH B Ipyme (MEXIpyNInoBOi AUAJIOT, JUCKYCCHsI KaK CIIOp-AHajor).
4. NupopMauHOHHO-KOMMYHUKAIMOHHBbIE 00pa3oBaTe/lbHbIe TEXHOJOTHH — OpraHU3aIus
00pa3oBaTeNBHOIO MPOIIEcca, OCHOBAHHAS HAa MPUMEHEHUHU CIEUATU3UPOBAHHBIX MPOrpaMMHBIX
Cpell M TEXHUYECKHUX CPEICTB paboThl ¢ HH(pOpMaIuei.
@®opMbl yUeOHBIX 3aHATHH € UCIIOJIb30BaHUEM HH(POPMALIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTUH:
Jlexnusi-BU3yann3anus — W3JTIOKCHHE cozep KaHus COITPOBOKIAETCS npe3eHTaImen
(emMoHCTpaIyel yueOHbIX MaTepHallOB, MPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaXx, B T.U.
WLTIOCTPATHBHBIX, TPaQHUUECKHX, ayIN0- U BUIEOMATEPUAIIOB).
[TpakTuyeckoe 3aHsATHE B (hOpME TNPE3EHTALMHU — MPEJCTABICHUE DPE3YJIbTaTOB IMPOEKTHOW WU
MCCIIEIOBATEILCKON JAEITETHPHOCTH C HCITOJIb30BAaHHEM CIICIMAM3UPOBAHHBIX MMPOTPAMMHBIX CPE/I.



CamocrosTenbHas paboTa CTYyJEHTOB CTUMYJIHPYET CTYICHTOB K CaMOCTOSTEIbHOMN
IpOpabOTKe TEM B MPOLECCE MOATOTOBKH K KOHTPOJBHBIM paboTaM, MHAMBUAYAJIBHBIM 3aaHUSM,
3a4éry.

BbinosiHeHHe HMHAMBHAYAJIBLHOIO 3aJaHHUA «AHAIM3 W COBEPILICHCTBOBaHHE
TeXHH4YeCcKOro oobexkra ¢ npumenenuem TPU3»:

WuauBuayalbHOE 3aJaHME COCTOUT M3 KOMIUIEKCA 3aJad, IZAE€ 10 IPEIJIOKEHHOM TeMe
(BapmaHTy) 3ajaHus HEOOXOAWMO IMPOBECTH YCOBEPUICHCTBOBAHHWE TEXHHUYECKOTO OOBEKTa WIIH
IPOOJIEMHON CUTYaLUH.

6 YueOHO-MeTOAHYECKOe o0ecleyeHrne cCaMOCTOATEeIbHOI padoThl 00y4a0IMXCs

Bonpocs! [u1st mpoBeieHnsl yCTHOTO OITpoca 00y4yarouxcsi:

1 Paznen: BBenenue.
e Kparkuit ananus nenei, 3a1a4 1 METOJI0B HHKEHEPHOTO TBOPYECTBA.
Teopernueckre OCHOBBI MHXEHEPHOIO TBOPYECTBA.
OCHOBHBIE UHBAPUAHTHBIE MOHATHS TEXHUKHU.
TexHn4ueckuit 00bEKT U TEXHOJIOTHS.
Wepapxus onrcanus TEXHUYECKUX OOBEKTOB.
e (Crnucok TpeOOBaHUN, KPUTEPUU PA3BUTHS, MOJENIb TEXHUYECKOTO0 00bEKTA.
2 Paznes: OyHKUMOHAIbHO-(PU3HYECKNA AHAIN3 TEXHUYECKNX 00bEKTOB.
e TlocTpoeHne KOHCTPYKTUBHOM U TOTOKOBOM (DYHKIIMOHAIBHOM CTPYKTYPHI.
Onucanne GpU3NIECKOro MPUHIINIA JCHCTBHSL.
Kputepun TexHuyeckux 00beKTOB.
TpeGoBanwmsI K BEIOOPY U OTIMCAHUIO KPUTEPHEB.
OyHKIUOHATBHBIE KPUTEPUU PA3BUTHSL.
TexHonornyeckue KpUTEPUU Pa3BUTHS.
DKOHOMHYECKUE KPUTEPHUH PA3BUTHA.
AHTPOTIOJIOTUUECKUE KPUTEPUH PA3BUTHSL.
3aKOHBI CTPOCHUS U PA3BUTUS TEXHUKH.
3aKOHBI TEXHUKH B MTH)XEHEPHOM TBOPUYECTBE.
3aKOH IPOrPECCUBHOM 3BOJIIOLIMN TEXHUKH.
3aKOH COOTBETCTBUS MEXKAY PYHKIIHEH U CTPYKTYPOH.
e 3aKOH CTaAUITHOTO Pa3BUTUS TEXHUKH.
3 Pa3nen: IlocTaHOBKA M aHAJIN3 3aJa4H.
e [IpenBapurenbHas HOCTaHOBKA 33/1a4H.
YTouHeHHas TOCTaHOBKA 3a1a4H.
Meto1bl MO3roBOM aTaKH.
Hcnonb30BaHne BO3MOKHOCTEN NTOACO3HAHUS.
MeTton npsiMOi MO3TOBO# aTaku, METO]T OOpPaTHOM MO3TOBOI aTaKu.
KoMOuHMpOBaHHBINA METO/T.
Metox 3BpUCTHYECKUX PUEMOB.
OBPUCTUYECKUHN TTPUEM.
[TocTaHoBKa 3a7a4M U €€ pelIeHue.
e Benonsasuli anamm3, APU3.
4 Paznen: Mopdosornueckuii aHAJIN3 U CHHTE3 TEXHUYECKUX PeleHuid.
e Mopdonoruyeckass KOMOMHATOPUKA.
e [locraHoBKa 337241 U TOCTPOEHUE (PYHKIIMOHATBHON CTPYKTYPHI.



Cocranenne MOP(POIOrHYECKUX TaOIHII.

Bri6op Hanbomnee 3¢ (heKTUBHBIX TEXHUYECKUX PEIICHHH.
@DyHKIMOHATBHO-CTOMMOCTHBIN aHAJIN3 TEXHUUECKUX OOBEKTOB.
[Topsinox nposeaenus GCA.

e COop u aHau3 UHGOPMAIIHH.

e Pa3paboTka yny4lIeHHbIX IPOEKTHO-KOHCTPYKTOPCKUX PELICHUH.

NuauBuayaibHOe 32/1aHHE BBINOJIHSAETCS COTJIACHO BADUAHTAM M3 Y4eOHO-MeTOAUY€eCKOro
1mocoousi «OCHOBbI TEXHMYECKOT0 TBOPYECTBA)

NuauBuayasibHOE 3aJjaHUe BBIIIOJIHACTCA IO PYKOBOACTBOM IIPENOAABATENS, B IPOLECCE €ro
BBIMIOJIHEHUST OOyYaroIIMHCS pa3BUBACT HABBIKM K IPAKTUYECKOH paboTe, 3akpemsisi u
OIHOBPEMEHHO paclIMpsil 3HAHMs, IIOJIyYE€HHbIE IIpM H3ydeHuu Kypca. llpm BbeImosHeHun
WHIWBUYAIBHOTO 3aJaHusl  OOYyYaloIIMICS JOJDKeH II0Ka3aTh CBOE yMEHHE paboTaTth ¢
JUTEPAaTypHbIMH HCTOYHUKAMH, & TAKXKE BO3MOXHOCTb CHUCTEMATH3UPOBaTh M AHAIU3UPOBATH
(akTHUECKUI MaTepual U CaMOCTOSTEIbHO TBOPUYECKU €r0 OCMBICIUBATD.

B nporecce BBINONHEHHMS WHAMBUIYAIBHOTO 3aJlaHMs OOydarolMiics JOJDKEH pa3oOpaTbcs B
TEOPETUYECKUX BOIPOCAX 3aJaHHOM TEMBI, CAMOCTOSTEIBHO IPOAHAIM3UPOBATh MPAKTHYECKUI
Mmatepual, pa3o0parb 1 000CHOBATh MPAKTHUECKUE MPEIOKEHUS 10 KOHCTPYKLIUH JIUTOM J1eTalu.

WuauBuayanbHOE 3aJaHUE COCTOUT U3 2 YacTeu:
— pelIeHue 3a]a4 COrjIacHO BapuaHTaM 1ocoousi «OCHOBBI TEXHUUYECKOTO TBOPUECTBAY;

— BrImosiHeHHe 3aaHus IO COBEPIICHCTBOBAHUIO TEXHUUYECKOTO0 00BEKTa C IPUMEHEHUEM
anroputmoB TPU3.

IIpuMmeps! 32124 1715 pelIeHus

1. Ectp kartep, Ha KOTOpOM IOCTaBJ€H aOCOJIIOTHBIM PEKOPA CKOPOCTH, MMEET HICAbHYIO
¢dopmy, nyudmme aBurarend. Kak ycTaHoBUTH HOBBIM pekopl, HamHoro (Ha 100 - 200 xm/u)
MIPEBBICUB UMEIOIIUECS TOKa3aTeNIn?

2. Jlana npyxuHa. YBeIn4MBaTh €€ pa3Mepbl U 3aMEHATh BEILIECTBO, U3 KOTOPOI'O OHA CIEJIaHa
(cTanp ompeneneHHOM Mapku), Helab3s. HykeH cmoco0, MO3BOJSIOMIMNA CYIIECTBEHHO MOBBICUTH
KECTKOCTb MPY)KUHBI, HUUETO K HEel He MpUKpeIuiss (He MpUCTpauBasi HUKAKUX JOMOJTHUTEIbHBIX
NpYyXHUH U T.A4.). Criocod 1oyKeH ObITh MPEAETbHO MPOCTHIM.

3. VYcraHoBKa 171 YKIaKu (GPYKTOB B KAPTOHHBIE KOPOOKHU BKJIFOYAET BUOPOCTON, Ha KOTOPBII
yCTaHABJIMBACT SAIIUK (BUOPAIUS TO3BOJISICT 3HAYUTEIILHO MOBBICUTH TUNIOTHOCTD YKIaAKH). CBEpxy
[0 JIOTKY mocTynairoT GpykTel. K coxaneHuio HexHble QpyKThl ObOTCS mpHu majgeHuu ( Oynem
CUMTaTh, YyTO BhIcOTa nageHus 0,5 m). OnyckaTh JOTOK 10 J1HA KOPOOKH, a TOTOM MOAHUMATh €rO,
UCMOJb3Ysl KaK0oe-T100 YCTPOUCTBO, - pEIICHHE CIUIIKOM CII0KHOE U OTOMY Iutoxoe. Kak ObITh?

4. Haiitu cnoco6 u3rotoBieHHsl CTEKISIHHOTO KyOa (¢uiabTpa) ¢ paBHBIMHM KallWUIIPHBIMU
CKBO3HBIMH OTBEpCTUSAMH (A7IMHA pedpa Kyba - 70 1 M, KOJIMYECTBO KAaNMUISIPOB - HECKOJIBKO
JIECSITKOB HA OJINH KBaJIPaTHBIA CAHTUMETD).

IIpuMep MHAMBUAYAJIBHOIO 32 JAHUS:

[IpoBectn anamu3 pabOTHl MpeccoBOl (OPMOBOYHON MAIIMHBI C BEPXHUM IpeccoBaHueM. C
npuMeHeHneM anropurmMa APM3—85 BBISIBUTE OCHOBHBIE HEIOCTATKH JAHHOTO METOJA YIJIOTHEHUS
(GbopM U MpeANIoKUTh METO/IbI UX ycTpaneHus. Anroputm APU3-85 cuctemsr TPU3 npencrasien B
MIPWIOKEHNH 1.



7 OIIeHO‘leIe cpeacrea AJsl IPpOBEACHUA l'lpOMC)KyTO‘lHOﬁ aTreCcTalnuu

a) l'[.na}mpyeMble pe3yJdbTaThbl oﬁyqem/m H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalum:

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouyHble CpeaCcTBa

IIK-11 roTOBHOCTBHI0 BHIAIBJIATH 00bEKTHI /ISl YJIYyYIIEeHUsI B TEXHUKE U TeXHOJIOT UM

3HaTh

— OCHOBHBIC OIPEICIICHHS U TIOHSATHS
TEXHUYECKOTO TBOPUYECTBA;

— OCHOBHBIC METO/AbI I/ICCJIGIIOBaHI/II\/JI,
HCIIOJIB3YCMBIX B TCXHUYCCKOM
TBOPYECTBE M U300pETATEIHCTBE;

— ompeneicHus 0a30BbIX TOHITHH,
Ha3bIBACT X CTPYKTYPHBIC
XapaKTEpUCTHKU;

— OCHOBHBIC AJITOPUTMBI U IIpaBHJIa
TPU3;

— OHIpCACJICHUA NPOUCCCOB IMPU aHAIIN3C

00BEKTOB C LIETIBI0
YCOBEPIIICHCTBOBAHUS;

nux

RBPBOooo~NO~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Bonpocul, 6xoosawue 6 nepeuens 014 coauu 3auema:

Lenn, 3ana4m 1 METOIBI TEXHUYECKOTO TBOPYECTBA.
TeopeTnyeckre OCHOBBI TEXHUYECKOTO TBOPYECTBA.
OcHOBHbIE UHBAPUAHTHBIE MOHITHUS TEXHUKHU.
TexHHYeCKUH OOBEKT U TEXHOJIOIHA.

Hepapxust onvcanusi TEXHUYECKUX 0OBEKTOB.

Cnucok TpeOoBaHUM, KPUTEPHH PAa3BUTHA.

Mojienb TEXHHUECKOTI0 00bEKTa.
OYHKIMOHATBHO-(DU3UYECKUI aHATN3 TEXHUUECKUX 00ObEKTOB.
[TocTpoeHne KOHCTPYKTUBHOM U MOTOKOBON (PYHKIIMOHAIBHON CTPYKTYPBHI.
Onucanne GpU3N4eCKOro MPUHIINIA ACHCTBHUS.
Kpurepun TexHn4eckux 00HEKTOB.

TpeboBaHust K BBIOOPY U OTHMCAHUIO KPUTEPUEB.

O YHKIIMOHAIBHBIE KPUTEPUHU PA3BUTHS.
TexHonornueckue KpUTEPUU pa3BUTHA.
DKOHOMHYECKHE KPUTEPUH PA3BUTHS.
AHTPONIOJIOTUYECKHE KPUTEPUH PA3BUTHSL.

3aKOHBI CTPOCHUS U Pa3BUTHS TEXHUKH.

3aKOHBI TEXHUKH B TEXHUYECKOM TBOPYECTBE.

3aKOH MPOrPECCUBHOM 3BOJIFOIUNA TEXHHUKH.

3aKOH COOTBETCTBUS MEXKIY PYHKIIHEH U CTPYKTYPOH.
3aKOH CTAIMITHOTO Pa3BUTHUS TEXHUKH.

IlocTanoBKa U aHAIM3 3a4a4H.

[IpenBapuTenbHas MOCTAaHOBKA 3a1a4H.

YTouHeHHas MOCTaHOBKA 3aJayH.




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeaCcTBa

25.
26.
27.
28.

MeTtoasl MO3TrOBOM aTaku.

Hcnonbs30BaHne BO3MOXKHOCTEH ITOACO3HAHUS.

Meroa npsiMOl MO3TOBOM aTaku, METOI 0OpPAaTHONW MO3TOBOM aTakH.
KomOuHupoBaHHbIi METOI.

YMmers

— BBICNATH  NPOOJEMHBIE  ACMEKTHI
TEXHUYCCKHX M TEXHOJOTHYECKUX CUCTEM;
— o0cyxnaare cmoco0sl 3¢} deKTuBHOTO
pCIICHHsSI BBISIBJICHHBIX HECOOTBETCTBUU U
poOJIEM TEXHUYECKUX CUCTEM;

— pacno3HaBaTh 3(PPEKTUBHOE pEIICHUE
oT He3(PPEKTHUBHOTO;

— OOBSCHATH (BBIABIATH U CTPOWTH)
TUIIMYHBIE MOJETH  M300pEeTaTeNbCKUX
3ajau;

— TPUMCHATH  3HAHUS
npogecCuoHAITbHON NIesATeTbHOCTH;
UCTIOJIb30BATh 1754 Ha
MEXTUCIUITHHAPHOM YPOBHE;
— mnpuoOperaTth 3HaHUSA B
TEXHUKH U TEXHOJIOTHH;

— KOPPEKTHO BBIpAXKaTh u
apryMEHTHPOBaHHO 00OCHOBBIBATH
MIOJIOKEHHSI IPEAMETHOM 00JIaCTH 3HAHUSI.

TPU3 B

oOnactu

[Ipodeccuonanpuas kommnerennus IK-11 B acniekte hopMupoBanuii yMeHUMA
o0ecreunBaeTCs MPH BBITTOJIHEHUW MHIWBHTyaTbHBIX 3aJJaHUI U PEIICHUU
TEXHUYECKUX 3aJ1a4 MPHUIIOKECHHUS 1.

Ha npumepe TexHMUYeCKOro 00bEKTa JIUTEHHBIX IPOLIECCOB MT0KA3aTh YMEHHE
HCII0JIb30BaTh A1eMeHThl anroputMa APU3-85 g BeiOOpa 00beKTa yilydlleHus:

OTAIT 1. AHAJIN3 3AJJAYN.

AT 1.1. 3anucats yciaoBusi MUHH-3a/1a4H (0€3 CIeHaNbHBIX TEPMUHOB).

[OAT 1.2. Beigenuts ¥ 3anucath KOHGIMKTYIOUIYIO TMapy 3JEMEHTOB: M3IEIHE U
UHCTPYMEHT.

HIAT 1.3. CocraButh rpadudeckue cxemsr TII-1 u TTI-2.

HIAT" 1.4. BeiOpate u3 nByx cxem koH¢uukra (TII-1 w TII-2) Ty, KoTopas
o0OecnieunBaeT HawiIydlllee OCYLIECTBIIEHHWE TJIABHOTO IPOM3BOJCTBEHHOIO Ipoliecca
(OCHOBHOM (DPYHKIIMM TEXHUYECKOI CUCTEMBbI, yKa3aHHOM B YCIIOBHSIX 3a7a4H).

HIAT 1.5. YeunuTte KOHQIIMKT, yKa3aB MPeAeIbHOE COCTOSIHUE (JIEHCTBUE) 3JIEMEHTOB.
HIAT 1.6. 3anucatb (GopMyIHMPOBKY MOJIENN 3aauH.

IAT" 1.7. IlpoBeputh BO3MOKHOCTh IMPUMEHEHUSI CUCTEMBI CTaHJAPTOB K PELICHHUIO
MOJIETH 3a1a4u.

OTAIT 2. AHAJIN3 MOJIEJIN 3AJTAYN.

HIAT 2.1. Onpenenuts onepaTuBHYO 30HY (O3).

[TAT 2.2. Onpenenuts oneparuBHoe Bpems (OB).

HIAT" 2.3. OmpenenuTh BeriecTBeHHO-TIoeBble pecypesl (BIIP) paccmarpuBaemoit
CUCTEMBbI, BHEIIHEN CPE/Ibl U U3IEIHS.

OTAII 3. OITPEJIEJIEHUE UKP U OII.

HIAT 3.1. 3antucate ¢popmynupoky MKP-1: ukc-3meMeHT, aOCONIOTHO He VCa0M#CHAA
cucmemy M HE BbI3bIBasl BPEIHBIX SIBICHUI, YCTpaHseT (yKa3aTh BpEHOE JCHCTBHE) B




CTpyKTYypHBIi

AJIIEMEHT [Inanupyemblie pe3ynbTaThl 00yUeHUs OueHouHbIe CpeicTBa
KOMIIETCHIIUH

TeyeHue oneparuBHoro BpemeHu (OB) B mpenenax oneparuHoi 30HbI (O3), coxpaHss
CIOCOOHOCTh MHCTPYMEHTA COBEpIIATh (yKa3aTh MOJIE3HOE JICHCTBUE).
[OAT 3.2. Ycunute ¢dopmymupoBky WKP-1  gomonHuTENbHBIM TpeOOBaHUEM: B
CUCTEMY Hellb3s1 BBOJIUTH HOBBIC BEIIECTBA U TOJIsl, HEOOXO0JMMO HcToib3oBaTh BITP.
[OAT 3.3. 3anucarh GopMyIHPOBKY (PH3UUECKOTO MPOTHBOPEUHS HA MAaKPOypPOBHE.
HIAT 3.4. 3anucatb GopMyIHPOBKY (HPU3MUECKOTO IPOTUBOPEUHS HA MUKPOYPOBHE.
AT 3.5. 3anucats GopMyIUPOBKY HACATLHOTO KOHEUHOTO pesynbrata MKP-2.
IOAT" 3.6. IIpoBepuTh BO3MOKHOCTh IPUMEHEHHUSI CUCTEMbI CTaHAAPTOB K PELLEHUIO
¢busnueckoii 3a1a4n.

— [PaKTHYECKUMH HaBBIKAMU [Ipodeccuonanvuas komnerennus IK-11 B acniexTe BiajgeHus odecneuynBaeTcs Npu

UCIonbp30Banus daeMentoB TPU3 na BBITIOJITHCHUH UHAUBUAYATbHBIX 3aJaHUI U PEIICHUN TEXHUYECKUX 3a7a4 MPUIOKEHUS

IPYTUX TACIUIUIMHAX, HA 3aHATUAX B 1.

ayIUTOPUH U Ha MPAKTUKE;

— cnoco0amMH IEMOHCTPAIHA YMEHUS Ha nmpumepe TexHnueckoro o0beKTa JUTEHHBIX MPOILIECCOB MOKA3aTh BIAICHUS

aHaIM3MPOBATh NPOOJIEMHYIO CUTYyalnIO B | MeTomamu ipumenenust BITP u UTHOOPM®OH/IA mipu HCIIONBb30BaHUH AJITOPUTMA

TE€XHUKE U TEXHOJIOTHH; APIN3-85:

— wMeromamu APU3 u TPU3;

— HaBBIKAMHM U MeToauKamu obobmenus | 3TAIT 4. MOBUJIM3ALIMA U TIPUMEHEHUE BIIP.

pe3yJIbTaTOB PELICHUS, IIAT 4.1. Merog MMUY.

Bnagers JKCIIEPUMEHTAIILHOU JEATEIIbHOCTH; [ar 4.1 yacTo MOXHO BBITIOJIHUTH, COBMECTHB Ha OJJHOM PUCYHKE JBA U300paKEHUS:

— cnoco0aMu OLCHUBAHUS 3HAYUMOCTH
U MIPAKTUYECKOH MPUTOJJHOCTH
MOJTyYCHHBIX PE3yJIbTaTOB;

— OCHOBHBIMHU METOJIaMU pEIlIeHUs 3a/1a4
B 00J1aCTH U300peTaTenbCcKOi
NeSITeTbHOCTH;

— mpo¢heCCHOHATBHBIM S3bIKOM
IIpEeIMETHOM 001aCTH 3HAHUS;

— cnocobamu COBEpLICHCTBOBAHUS

IJI0xoe JeicTBue u xopoiee aeiictBue. Ecam coObITHS pa3BUBAIOTCS BO BPEMEHH,
1enecoo0pa3Ho caenaTh HECKOIBKO MOCIIE0BATEIbHBIX PUCYHKOB.

[TAT 4.2. Ecnu U3 yclioBHi 3a/1a4il U3BECTHO, KAKOM JOJDKHA OBITh TOTOBAsi CUCTEMA,
M 3a7ada CBOAMUTCS K OIpPENEICHHIO CIOco0a MONYYEeHUS ITOH CHUCTEMBI, MOXKHO
ucronp30Bath Meto "mar Hazan ot UKP". M300paxaioT roToByro cucremy, a 3ateM
BHOCAT B PUCYHOK MUHUMAJILHOE JIEMOHTHUPYIOIIEE U3MEHEHHE.

[TAT 4.3. Onpenenuth, pemiaeTcss JU 3ajada NPUMEHEHHEM CMECH PECYpPCHBIX
BEIIECTB.

A" 4.4. Onpenenutb, pemaercs JHU 3ajada 3aMEHOM HMEIOIIUXCS PEeCYpPCHBIX
BEILIECTB IMYCTOTON MUJIM CMECHIO PECYPCHBIX BEHIECTB C MYCTOTOM.




CTpyKTYypHBIi
IIEMEHT

KOMIICTCHIIM U

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeaCcTBa

NpopEeCCUOHANIBHBIX 3HAHUW W yMEHHH
MyTEM HCIOJb30BaHUS  BO3MOXHOCTEH
MH(OPMALIMOHHON CPEIbI.

[OAT 4.5. Onpenenutb, pemaeTcs I 3agada MPUMEHEHUEM BEILECTB, NPOU3BOOHBIX
OT PECYPCHBIX (MJIM IPUMEHEHUEM CMECH 3TUX NPOU3BOAHBIX BELIECTB C "MycTOTON").
[IAT" 4.6. Omnpenenuthb, pemaercs JIM 3ajada BBEICHUEM BMECTO BEIIECTBa
AIEKTPUUYECKOTO MOJISI UJIM B3aUMOICUCTBUEM ABYX SJICKTPUUECKUX MTOJICH.

[OAT" 4.7. Onpenenuth, pemaeTcs Ju 3a1ada MPUMEHEHHEM Iaphl "moJie - Jpo0aBKa
BCIIECTBA, OT3LIBAIONICTOCS Ha moJie".

OTAIT 5. TIPUMEHEHUE NHOOPM®OHJIA.

HIAT 5.1. PaccMoTpeTh BO3MOKHOCTH perieHus 3anaqdn (B popmynuposke UKP-2 u ¢
yuetoMm BIIP, yrouHEeHHBIX B 4eTBEPTOM YaCTH) MO CTaHAAPTaAM.

HIAT 5.2. PaccMoTpeTh BO3MOXKHOCTh permieHus 3anaqdu (B Gpopmynuposke MKP-2 ¢
yuetoMm BIIP, yrouHeHHBIX B 4YETBEPTOI 4acTH) MO aHAJIIOTUHU C €Ille HeCTaHAAPTHBIMU
3a/1auaMu, paHee pemeHHbiMu o APU3.

IAI" 5.3. PaccMOoTpeTh BO3MOXHOCTh yCTpaHEHHUS (PU3UYECKOTO MPOTUBOPEUHUsS C
MOMOIIBI0 THUMOBBIX MpeoOpazoBanuii (Ttabmmma 2 "Paspemienue Quznueckux
MPOTHBOpEUUi").

HIAT 5.4. Ilpumenenue "Ykazarens ¢puzsp¢pexron”.

ITK-12 cnioco0HOCTHIO OCYLIECTBJIATH BHIOOP MAaTEPHAJIOB JIS1 M3/1eJIUH Pa3IMYHOI0 HA3HAYEHHUSI € Y4eTOM IKCILUIyaTAllMOHHbIX

TPeOOBaHUI 1

OXPAHBI OKPY KA LIEH Cpeabl

3HaTh

— OCHOBHBIE OTIPECTICHUS U TIOHATHUS
TEXHUKU U TEXHOIOTHH;

— OCHOBHBIE METOJIBI UCCIIETOBAHUT,
HCIOJIb3YEMBIX B PEIIICHHUH
M300peTaTeNbCKIX 3a7a4 B 00JaCTH
MaTepHUaJIOB U CIUIABOB;

— ompeneneHus 0a30BbIX TOHSATHUH,
HA3bIBAET MX CTPYKTypPHBIE
XapaKTePUCTHKHY;

— OCHOBHBIE AITOPUTMBI U TIPABUIIA;

— omnpenenenuss npoueccos TPU3 B
o0JacTu MaTepuasos;

Bonpocwi, 6xooaujue ¢ nepeuens ona coauu 3auema:

MeTto/ 3BpUCTHYECKUX ITPHEMOB.

OBpPUCTUYECKUN ITPUEM.

[TocranoBKka 3a1a4uu U €€ peleHue.

Benonbensiii ananuz, APU3.

Mopdonornueckuit aHaIM3 U CHHTE3 TEXHUYECKUX PEIICHUH.
Mopdonoruueckas KOMOMHATOPHKA.

[TocTaHoBKa 3a1a4ul ¥ MOCTPOECHUE (PYHKIIMOHAIBHON CTPYKTYPHI.
CocraBieHue MOp(OIOruIecKux TabIuL.

Br160op Hanbonee 3 PpeKTUBHBIX TEXHUYECKUX PEIICHUH.

10 @DyHKIIMOHATBHO-CTOUMOCTHBIN aHAJIN3 TEXHUYECKUX OOBEKTOB.

CoNO~WNE




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeaCcTBa

11. Tlopsimok mipoBenerust PCA.

12. C6op u ananm3 uHOOPMALIHH.

13. Pa3paboTka yay4IIeHHbIX POSKTHO-KOHCTPYKTOPCKUX PEIICHHIA.
14. 3axoH KOppensiuu apaMeTPOB.

15. 3akon cummerpuu TO.

16. 3aKOH TOMOJIOTHYECKUX PSIOB.

YmMmern

—  BBIICITH NPOOJIEMHBIC U TpeOyromIHe
YCOBEPILICHCTBOBAHUS MaTepUaIbl,
TEXHOJIOTUU U OOBEKTHI;

— o0cyxnaare cmoco0sl 3¢} deKTuBHOTO
pelIcHuS;

— pacno3HaBath 3()()EKTHBHOE pelIeHUE
ot Hea(hpekTuBHOTO;

— OOBACHATH (BBIABIATH M CTPOUTH)
TUTIMYHBIE MOJIETH  HM300peTaTeNbCKUX
3ajad;

— TMPUMEHSTH 3HAHUSA B
npodeccuoHaTbHON JeSITENIbHOCTH;
WCTIOJh30BATh 1754 Ha
MEXIUCHUTITMHAPHOM YPOBHE;

— nmnpuoOperarb 3HaHHUA B  o0nacTu
pa3paboTku HOBBIX MaTepuasos,
TEXHOJIOTUH U 00BEKTOB;

— KOPPEKTHO BBIpAXKaTh "
apryMEHTHPOBaHHO 00OCHOBBIBATh

ITOJIOXKCHUA HpeI[MCTHOﬁ 00J1acTH 3HAHUS.

[Ipodeccuonansuast komnerenus IK-12 B acnexte ymenust Gpopmupyercs npu

BBIITOJIHCHHUU MHIAWUBUAYAJIbHBIX 3aJaHul U PEIICHUM TCXHUYCCKUX 3aJla4 IIPUITIOKCHUA
1.

Ha npumMepe TexHU4eCKOro 00beKTa JIUTEHHBIX IPOIECCOB MTOKA3aTh YMECHUE
HCII0JIb30BaTh AJIeMeHThI ainroputMa APU3-85 mpu aHaau3e MaTepuaioB, a MMEHHO
Jtansl 6, 7, 8:

OTAIT 6. UBSMEHEHUE NJIN 3AMEHA 3AJIAYN.

HIAT 6.1. Ecnu 3aaua pemieHa, nepetu otT Gu3n4eckoro OTBETa K TEXHUYECKOMY:
[OHAT 6.2. Ecnm orBeta HET, MpPOBEpUTH - He sBIsieTcsa U (opmynupoBka 1.1
COUYETAaHMEM HECKOJIBKMX Pa3HBIX 3a]ad.

[TAT 6.3. Ecniu oTBeTa HET, U3MEHUTH 3aja4dy, BbIOpaB Ha mmare 1.4 aqpyroe TTI.

HIAT 6.4. Ecniu oTBeTa HeT, BepHyThcs K mary 1.1. u 3aHoBO copMyIMpoBaTh MUHH-
3aJ1auy, OTHECS €€ K HaJICUCTEME.

OTAII 7. AHAJIN3 CITOCOBA YCTPAHEHU A ®II.

[TAT 7.1. KonTpois oTBeTA.

HIAT" 7.2. IIpoBecT npeaBapUTEIbHYIO OLICHKY ITOJIyYEHHOTO PELIEHHUS.

HIAT 7.3. IIpoBepuTh (110 NATEHTHBIM JaHHBIM) (DOPMATIEHYIO HOBU3HY MOJYYEHHOIO
pelIeHus.

[TAT 7.4. Kakue moa3agadi BOSHUKHYT MPH TEXHUYECKOW pa3pabOTKe MOIYyICHHOU
uneu?

OTAIT 8. ITPUMEHEHUE ITOJIYUEHHOI'O OTBETA.

HIAT 8.1. Onpenenutp, Kak JOJKHA ObITh H3MEHEHA HAJICUCTEMA, B KOTOPYIO BXOJUT




CTpyKTYypHBIi

IIEMEHT [Inanupyemsble pe3yiabTaThl O0yUEHUS OneHouHble CpeaCcTBa

KOMIIETEHINH
W3MEHEHHas CUCTEMA.
IOAT" 8.2. IIpoBepuTb, MOXET M H3MEHEHHass cucreMa (WIM HaJCUCTEMA)
MIPUMEHSTHCS I0-HOBOMY.
IOAT" 8.3. Mcnonb3oBaTh IMOJIYYEHHBIM OTBET MPH PEIICHUU APYIrUX TEXHUUYECKUX
3a/a4:
OTAII 9. AHAJIU3 XOJJA PEILIEHUS.
IAT 9.1. CpaBHUTH peaibHBIA XOJ PEIICHUs TAaHHOW 3aJa4u C TEOPETHYECKUM (I10
APU3).
IAT" 9.2. CpaBHUTD MONYYEHHBIH PE3yabTaT C JaHHBIMH HH(POPMAIMOHHOTO (OHIA
TPU3 (cranmaptel, npuemsl, Gu3dPPEeKTsI).

Brnaners —  NPaKTUYECKUMHM HaBBIKAMHU ITpodeccuonanpuas komnerenuus IK-12 B acnexre Bnagenus Gopmupyercs npu

HCI0IL30BaHus djieMeHToB TPU3 Ha
JOPYTUX AUCLUHUIIIMHAX, HAa 3aHIATHIX B
ayJTUTOPUU M HA TIPAKTHUKE;

— crnoco0aMu IEMOHCTPAIluy yMEHUs
aHAIIM3UPOBATh CUTYAIIHIO;

— wMeromamu APU3 u TPU3;

— HAaBBIKAMH U METOIUKAMHU 0000IIEHNS
PE3yNbTAaTOB PEIICHHUS,
IKCIIEPUMEHTAIILHOU JeATSIILHOCTH,

— croco0aMH OIleHHMBaHUS 3HAUYUMOCTH
Y TIPAKTHYECKOMN MPUTOTHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB;

— OCHOBHBIMH METOJaMU pPEIICHUS 3a/1a4
B 00J1aCTH YCOBEPIICHCTBOBAHUS
00BEKTOB, MATEPHAIIOB M TEXHOJIOTHH;

— mpodeCCHOHATHHBIM S3BIKOM
MpeIMETHOM 00JIaCTH 3HAHMUS;

— cnocobamu COBEpIICHCTBOBAHUS

BBIITOJIHCHHUU MHAUBUAYAJIbHBIX 3aJaHul U PEIICHUN TCXHUYCCKHUX 3aJla4 IIPUIIOKCHUA
1.

Ha npumepe TexHu4eckoro o0bekTa JUTEUHBIX MPOIIECCOB MOKA3aTh BIaICHUE
HaBBIKAMHU HCTIOJIb30BaHUs JIeMeHTOB ainroputMa APU3-85 npu ananuze
MaTepuasoB, a UMEHHO dTarsbl 6, 7, 8:

OTAIT 6. UBSMEHEHUE NJIK 3AMEHA 3AJIAYMN.

HIAT 6.1. Ecniu 3agaua peiieHa, nepeitu oT pU3n4eckoro OTBETa K TEXHUUYECKOMY:
IIAT" 6.2. Ecniu oTBera HET, MPOBEpUTh - He sABIsAeTcs au QopmynaupoBka 1.1
COUYETaHHEM HECKOJIbKUX Pa3HBIX 3ajau.

HIAT 6.3. Ecnu oTBeTa HeT, U3MEHHTH 3ajiauy, BbIOpaB Ha mare 1.4 apyroe TII.

[IAT 6.4. Ecnu oTBeTa HeT, BepHYThCS K mary 1.1. u 3aHOBO chopMynIupoBaTh MHUHH-
3a/1a4y, OTHECS €€ K HaJICUCTEME.

OTAIT 7. AHAJIN3 CITOCOBA YCTPAHEHU A OII.

HIAT 7.1. KonTpoub oTBeTa.

AT 7.2. IlpoBecTH npeaBapUTEIbHYIO OLIEHKY MOJIY4€HHOTO PELIEHUS.

HIAT" 7.3. IIpoBeputh (10 MaTEHTHBIM AaHHBIM) (DOPMAIbHYIO HOBH3HY MOJIy4E€HHOTO
pelIeHus.




CTpyKTYypHBIi
IIEMEHT
KOMIIETEHINH

[Inanupyemblie pe3ynbTaThl 00yUeHUs

OneHouHble CpeaCcTBa

NpopEeCCUOHANIBHBIX 3HAHUW W yMEHHH
MyTEM HCIOJb30BaHUS  BO3MOXHOCTEH
MH(OPMALIMOHHON CPEIbI.

[OAT" 7.4. Kakue moa3agayi BOSHUKHYT NMPH TEXHUYECKOW pa3pabOTKe MOJYYCHHOU
unen?

OTAIT 8. ITPUMEHEHUE ITOJIYUEHHOI'O OTBETA.

[OAT 8.1. Onpenenuth, Kak AOMKHA OBITh U3MEHEHA HAJICUCTEMA, B KOTOPYIO BXOJIUT
W3MEHEHHas CUCTEMA.

IOAT" 8.2. IIpoBepuTb, MOXET M HM3MEHEHHass cucTeMa (WM HaJCUCTEMA)
MIPUMEHSITHCS I0-HOBOMY.

IIAT" 8.3. Mcnonb3oBaTh MOJYYEHHBIM OTBET MPH PEIICHUU JAPYTrUX TEXHUYECKUX
3a/a4:

OTAII 9. AHAJIM3 XOA PEIIEHUA.

IAT 9.1. CpaBHUTH peaibHBIA XOJ PEIICHUs TAaHHOW 33Ja4u C TEOPETHYECKUM (I10
APU3).

IAT" 9.2. CpaBHUTP MONYYEHHBIN pe3yjibTaT ¢ JaHHBIMU MH(QOPMAIMOHHOTO (OHIA
TPU3 (cranmaptel, npuemMsbl, Gu3dPPEeKTHI).




0) ITopsinok npoBeeHUsI MPOMEKYTOYHOM aTTeCTallMH, IOKa3aTeJ Il U KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arrecTanus no AucHUIUIMHE «OCHOBBI TEXHHMUYECKOTO TBOPYECTBA» BKIIIOUAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHBb YCBOSHUS O0yUYAIONTUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBISBJISIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHHMH U BIIAJCHMUIA,
npoBoanTcs B hopme 3aueta u B popMe BBITIOTHEHUS U 3aIUTHI HHBUIYaTIbHOTO 3a/1aHUSs.
3aueT Mo AJaHHOMW AMCLUUIUIMHE IPOBOJUTCS B YCTHOU (hopMme.

Iloka3aTesiu U KpUTEPUH OLIECHUBAHUA 324eTAa:

— Ha OLIEHKY «3aYTeH0» — 00yJaroluiics JEeMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO OIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUSIX IMOBBIIIICHHOW CII0KHOCTH.

— Ha OIICHKY «He 3a4TeH0» — 00ydJaroniuiics J1eMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETHUUECKOr0 MaTepuaa, J0MyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

8 YueOHo-MeTOIMYEeCKOE U HHPOPMAIHOHHOE o0ecTeyeHre TUCIUTLTHHBI (MOTYJIs])
OcHoBHast

1. Anprmnymiep, I'. C. Haiitu  wupero: Beemenne B TPU3 - Teopuro pemeHus
uzobOperatenbekux 3anad / Anprrysiep I'.C., - 9-e uza. - Mocksa :Ansniuna [1a6m., 2016. - 402
c.: ISBN 978-5-9614-5558-8. - Texcr : AIIEKTPOHHBIH. - URL:

https://new.znanium.com/bookread2.php?book=915077 (mata oOpamenus: 01.09.2020). —
Pexxum noctyma: 1 aBTOpU3. I0JIb30BATEIICH.

2. OCHOBBI TEXHOJIOTUM MAIIMHOCTPOCHUS [DNEeKTpOHHBIA pecypc| : yuebnuk / B. B.
Knenuxos, H. M. Cynran-3azge, B. ®. Connmaros, A. I'. Cxuptinanze. — M. : UHOPA-M, 2017.
— 295 ¢. — (Bwiciee oOpazoBanue: bakamaBpmar). —  Pexxum  gocryma:

http://new.znanium.com/bookread2.php?book=545566  (mata oOpamenus: 01.09.2020). —
PexxuMm poctyna: uis aBTOpH3. MOJIb30BaTENEH.

3. Toxkmun A. M. Beibop martepuanoB U TEXHOJOTUH B MAlIMHOCTPOEHUH [DNEKTPOHHBIN
pecypc]: yue6. mocobue / A. M. Tokmun, B. U. Temusix, JI. A. CBeunnkoBa. — M. : UHOPA-M
; Kpacnosipck : Cub6. penep. yu-t, 2017. — 235 ¢. — (Bricmiee obpazoBanue: bakaraBpuar). —
Pexxum pmoctyna: http://new.znanium.com/bookread?2.php?book=900849 . (mara oOpamieHwus:
01.09.2020). — Pexwum gocTyma: Ui aBTOPHU3. MOJIB30BATEIICH.

JJomosiHNTEIbHAS

1. TPU3. Ananu3 TexHuueckoi nHGOpMaIMU 1 reHepalns HOBBIX HJieH : yueOHoe nmocolue
/ H. A. lllmakoBckwuid. - M. : ®OPYM, 2010. - 263 c. : un., TadI.

2. CxkBopiioB B. ®. OCHOBBI TEXHOJIOTUN MAIIMHOCTPOCHUS [ DIIEKTPOHHBIN pecypc] : yueo.
nocobue / B. ®@. CxkBopuoB. — 2-e u3a. — M. : UHOPA-M, 2018. — 330 c. + Jlon. MaTepuasl.
— (Bricmiee oOpa3oBaHue: bakamaBpwuar). — Pexum JIOCTYyTIA:
http://new.znanium.com/bookread2.php?book=938005 . — 3arux. ¢ skpaHa.

3. [TonoBunkun, A.M. OCHOBBI MHXEHEPHOTO TBOpYECTBa : ydeOHoe mocoome / A.U.

[TonoBunkuH. — 7-€ u3A., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 364 ¢. — ISBN 978-5-
8114-4603-2. — Tekcrt : anexTpoHHbIH // JlaHb : 31eKTpoHHO-OnOmmorewnas cuctema. — URL:
https://e.lanbook.com/book/123469 (nata oGpamienus: 01.09.2020). — Pexum mocrtyma: ams
aBTOPH3. NIOJI30BATEIICH.

B) MeToanueckue peKOMEHIANUM IO TMPOBEJICHUI0 MNPAKTHUYECKHUX 3aHATHH [JaHbl B
npujoxenun 1.


https://new.znanium.com/bookread2.php?book=915077
http://new.znanium.com/bookread2.php?book=545566
http://new.znanium.com/bookread2.php?book=900849
http://new.znanium.com/bookread2.php?book=938005
https://e.lanbook.com/book/123469

r) Ilporpammuoe odecnneuenue u UHTEpHET-pecypcehl:

HaunmenoBanue I1O Ne JloroBopa Cpok aelicTBHS JTHIEH3UHU
MS Windows 7 HA-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager CBOOOJTHO pa(ll_l['IOpOCTpaHSICMOG GeccpodHO
7 Zip CBOOOIHO pacrpocTpansemMoe | 0eCCpoIHO

1. DnextpoHHas 06a3a mnepuojnueckux wu3ganuii East View Information Services, OOO
«BUC»: https://dlib.eastview.com/

2. HammmonanbHast uH(OpMaIMOHHO-aHATTUTUYECKast cucTeMa — POCCHHCKUN MHIEKC HAyYHOTO
mutupoBanus (PUHLL): URL: https://elibrary.ru/project risc.asp

3. Ilouckosas cucrema Akaaemust Google (Google Scholar): URL: https://scholar.google.ru/

4. lndopmarmonHas cucrema - Ennnoe okHo gocTymna k mHpopMannoHHbM pecypcam: URL:
http://window.edu.ru/

5. ®epepanbHOE TOCYAapCTBEHHOE OIOKETHOE YyupexkaeHue «DeaepanbHbIi HWHCTUTYT
HPOMBIIIUICHHOM coOcTBeHHOCTHY: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapcTBeHHas oubnnorexa. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DIIEKTPOHHBIE pecypcesl OoubIMOTEKU MI'TY UM. I'A. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. YHuBepcuretckas unpopmarronHas cuctema POCCHA: https://uisrussia.msu.ru

9. MexnayHapogHas HayKoMeTpudeckas pedepaTUBHAs H IOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbIX u3ganuii «Web of sciencex:_http://webofscience.com

10. MexnyHapoaHas pedepaTuBHAs M IOJHOTEKCTOBAs CIIpaBOYHas 0a3a JaHHBIX HAyYHBIX
u3nanuii «Scopus»: http://scopus.com

11. MesxnyHapoTHas 0aza  TIOJHOTEKCTOBBIX KYpPHAIIOB Springer  Journals:
http://link.springer.com/

12. MexnayHapoaHas KOJUICKIIUS HAYYHBIX IPOTOKOJIOB IO PAa3IMIHBIM OTPACISIM 3HAHUI
Springer Protocols: http://www.springerprotocols.com/

13. MexayHapoaHas 0a3a CpaBOYHBIX M3[IaHUH 110 BCeM OTpaciisiM 3Hanui SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4yHbIX KypHaJIOB «HalnoHanbHbIN AIEKTPOHHO-UH(POPMALTUOHHBIN KOHIIOPLITYM»
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepI/IaﬂbHO'TeXHI/I‘IeCKOC odecrneueHue AUCHHUIIIIMHBI
MaTCpI/IaJ'ILHO-TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHME AyAUTOPUH OcHanienue ayInTopun

Y4eOHble ayauTOpUH IS
MPOBEJECHUS 3aHATHI
JIEKIIMOHHOT'O THIIA

MynpTuMeauiHbIE CPEACTBA XPAHEHHUS, IEPEJAUYN U
MpeicTaBiIeHus] HHpOpMaluu

Crnenmanu3upoBaHHas MeOelb.

MynbTUMEANITHBIE CPEACTBA XPAHEHMS, IEPEJAYN U
MPEACTaBICHHUS WH(POPMALIHH.

[MepconanbHbie KoMIbIOTEpHI ¢ Takerom MS Office, Bbixo0M B
WHTepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA

YyeOHast aymuTopus A
MPOBEJICHUS TPAKTUYECKHUX
3aHATUU

YueOHas AyAUTOpUs JJI1 CHCLII/IaJ'II/IBI/IpOBaHHaH MeOelb.



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

Tun u Ha3BaHue ayuTOpUn

OcHallleHue ayauTopuun

IIPOBEICHUS TPYIIIOBBIX U
VHIVBUAYaAJIbHBIX
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJISI U TPOMEXYTOUYHON
arrecTauuu

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpeadYd U
IIPECTABICHUS HH(OPMALIHUH.

[epconanbhbie KOMIbIOTEPHI ¢ TakeTroMm MS Office, Beixomom B
WHTepHeT u ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

I[Tomerenue misa
CaMOCTOSITENIbHOM PabOTHI
00ydJaronmxcs

Iepconanpubic KOMIbIOTEPHI ¢ makeTtom MSOffice, Beixomom B
WHTEepHEeT U C TOCTYIIOM B AJIEKTPOHHYIO0 HH(DOPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA




IIpunoxenne 1
MeTtoanyeckue peKOMEHAAUMH M0 NPOBeICHHI0 MPAKTHYECKUX 3aHATHI

ITpu npoBeneHNN NPAKTUYECKUX 3aHATUN PEIICHUE 3a1a4 U MHAUBHUYAJIbHOTO 3a1aHUs
HE00X0UMO ITPOBOJUTH ¢ IpUMeHeHneM MeTooB TPU3, B ToMm uncie:

APU3-85

®onn pusuko-rexuudeckux 3G dexron (OTI).

MesxoTpacneBoit poH]] IBPUCTUIECCKUX TPHUEMOB IIPeoOpazoBaHusi 00BEKTA.
CranmapThl Ha pelIeHUE 3a/1a4.

TumnoBbie Mopenu W300peTaTeNbCKUX 3a/lad U MX BEMOJbHBIC MPEeoOpazoBaHUs

arONE

AnroputM peenus 3agad no TPU3:
YACTD 1. AHAJIN3 3ATIAYN

OcHoBHas 1enpb nepBoit yactu APU3 - nepexoxa oT paciuibIB4aToil H300peTaTenbCKON CUTyalun
K  4YeTKO  IIOCTPOGHHOM M  HpeleNpHO  HpOCcTOM  cxeme  (Mozenu)  3a/ayd.

HIAT 1.1. 3anucarp ycinoBuss MHHHU-3a1aud (0€3 CHENMANBHBIX TEPMHHOB) IO CIEAYIOIIEH
dbopwme:

Texnuyeckas cucrema:

Juist (yKa3aTh Ha3HAYEHUE)

BKJIFOYAET (IIEPEYUCIUTh OCHOBHBIC YaCTH CHCTEMBI).
Texuuueckoe nporuBopeune 1 (TII-1):

(ykasats).

Texuuueckoe nporuBopeurne 2 (TI1-2):

(ykasats).

Heo0xoauMo mpy MUHUMATBHBIX U3MEHEHHUSX B CUCTEME
(yka3atp pe3yabTaT, KOTOPBIN JOJKEH OBITh MOYYEeH ).

Munn-3a1a4y MoONy4aloT U3 U300pETaTeNbCKOW CHUTYyallud, BBOJAS OTPAHHUUYEHUS: BCE OCTAETCS
0e3 M3MEHEHHUI WM YIPOIIAETCs, HO MPU ITOM TOSIBISETCS Tpedyemoe AeicTBUE (CBOWCTBO),
WM MICUE€3aeT BPe/IHOE JieiicTBUE (CBOMCTBO).

[lepexox OoT cuTyalmu K MUHH-33/1a4€ HE O3HAYAET, YTO B3SAT KypC Ha pelIeHHe HeOONbIIONn
3anayn. HaoGopot, BBeIeHHE TOMOTHUTENBHBIX TpeOOBaHUH (pe3ynbTaT JOHKEH OBITh MOJIyUYeH
"0e3 Huuero'") OpHUEHTHpPYET Ha OOOCTpeHHE KOH(GIMKTa M 3apaHee OTpe3aeT IMyTH K
KOMITPOMHUCCHBIM PEIIECHUSIM.

[Tpu 3ammcu 1.1 cienyeTr yka3aTh HE TOJNBKO TEXHWYECKHE YACTH CHUCTEMBI, HO M TPUPOIHEIE,
B3aMMOJICHCTBYIOINE C TEXHUYECKUMH. B 3a7aue o 3amuTe aHTeHHBI pagloTeNecKona TaKuMU
MPUPOJTHBIME YaCTSIMH CHCTEMBI SIBIISTIOTCS MOJHUW M NMPUHUMAEMbIE PaIHOBOIHBI (€CITH OHU
U3ITy4YaIOTCS IPUPOTHBIMA KOCMUYECKUMU O0OBEKTaMH).

Texunyeckumu nporuBopeunssmu (TII) Ha3pIBarOT B3aMMOJEHCTBHS B CUCTEME, COCTOSILHNE,
HarmpuMmep, B TOM, 4YTO IIOJIE3HOE JeMCTBUE BBI3BIBAET OJHOBPEMEHHO W BpeaHoe. Mmm -
BBe/ICHHE (YCUJIEHUE) TTOJIE3HOTO JISHCTBHS THO0 yCTpaHeHue (0cIabIeHre) BPETHOTO ACHCTBUS
BBI3BIBACT yXY/IIEHHE (B YaCTHOCTH, HEJOIYCTUMOE YCIIOKHEHHE) OJHOM M3 YacTeil cucTeMbl
WIA BCEH CHUCTEMBI B IEJIOM. TeXHWYECKHE NPOTUBOPEYHS COCTABIISIOT, 3alUCHIBAs OIHO
COCTOSIHUE 3JIEeMEHTa CUCTEMbI ¢ OOBSICHEHHEM TOrO, YTO MPHU ATOM XOPOIIO, a YTO - TUIOXO.
3areM 3amuCchIBalOT TPOTHBOMOJIOXKHOE COCTOSTHHE 3TOTO XK€ AJIEMEHTa, M BHOBB - YTO XOPOIIIO,
YTO IJI0XO.



Wuorna B yClIOBUSX 3aJa4d JaHO TOJBKO M3JENUE; TEXHUYECKOW CUCTEMBI (MHCTPYMEHTA) HET,
nostomy HeT sBHoro TII. B »stux cayudasx TII monydaroT, ycliOBHO paccMarpuBas IBa
COCTOSIHUS (M3/I€JIHs), XOTSI OJJHO U3 HUX 3aBEJOMO HEJIOMYCTUMO.

TepMuHBI, OTHOCSIIIMECS K MHCTPYMEHTY M BHEITHEH cpejie, He0OX0UMO 3aMEHSTh MPOCTHIMU
CJIOBaMU JIJIsI CHSITHUS TICHXOJIOTUYECKOW nHepIwH. M 3TO TOTOMY, 4TO TEPMUHBL:

. HaBSI3bIBAIOT CTApbIC TPEICTABICHUS O TEXHOJOTHMH PaOOThl MHCTPYMEHTA: "JIEJOKOJI
KOJIET JieN1" - XOTSI MOKHO IPOJIBUTATHCS CKBO3b JIbJIbI, HE PACKAIIBIBAS HX;

. 3aTyIIEBLIBAIOT OCOOCHHOCTH BEIECTB, YIOMHHAEMbIX B 3ajade: "omasyOka" 3TO He
npocto "crenka', a "»kene3Hasi CTeHKa";

. CY)KAIOT MIPEACTABICHHS O BOBMOYKHBIX COCTOSHUSAX BEIECTBA: TEPMHUH "Kpacka' TSIHET K
TPAIUIIMOHHOMY TMPEACTABICHUIO O KHUJIKOW WM TBEPAOW Kpacke, XOTs Kpacka MOXKET ObITh U
razo00pa3HoM.

IIIAT 1.2. Beiaenutp u 3anucaTh KOH(DIUKTYIOMIYIO IMapy 3JIEMEHTOB: U3/EIHEe U HHCTPYMEHT.
IpaBuno 1. Ecniu UHCTpYMEHT MO YCIOBUAM 33Jla4d MOXET UMETh JIBa COCTOSIHUS, Haa0
yKa3aTrh o0a COCTOSIHUSI.
IpaBuno 2. Eciu B 3amaue ecTh mHapbl OJHOPOJHBIX B3aUMOJICHCTBYIOUIUX 3JIEMEHTOB,
JIOCTATOYHO B3ATh OJIHY Iapy.

H3nenuem HA3BIBAIOT AJIEMEHT, KOTOPBIN O YCIOBUSIM 33Ja4d Haj0 o0paboTaTh (M3TOTOBUTH,
NePEeMECTUTh, U3MEHUTD, YIY4LIUTb, 3AIIUTHTh OT BPEAHOTO JIEHCTBUSA, OOHAPYKHUTH, HU3MEPHUTD
u T. 1.). B 3agauax Ha oOHapyKeHHE U M3MEHEHHUE H3JCIIMeM MOKET OKa3aThCs AJIEMEHT,
SABJISIFOIIUNCA 1O CBOEH OCHOBHOM (DYHKIIMM COOCTBEHHO WHCTPYMEHTOM, HampuMmep
M (oBaTbHBINA KPYT.

M HCTPYMEHTOM Ha3bIBAIOT AJIEMEHT, C KOTOPbIM HEMOCPEICTBEHHO B3aMMOJIEUCTBYET U3ZeENne
(ppe3a, a HE cTAaHOK; OTOHB, a HE Topelika). IHCTpYMEHTOM SIBIISIIOTCS CTaHIAPTHBIE JeTallu, U3
KOTOpPBIX coOupatot uzaenue. Hanpumep, Habop wacteit urpsl "KoHCTpYKTOP" - 3TO HHCTPYMEHT
JUIS1 U3TOTOBJICHUSI PA3JIMYHBIX MOJEIICH.

OnuH 13 2IEMEHTOB KOH(IMKTYIOLIEH mapbl MOXKET ObITh cBOEHHBbIM. Harmpumep, naHbl 1Ba
pa3HbIX MHCTPYMEHTA, KOTOPBIE IOJDKHBI OJHOBPEMEHHO JEHCTBOBATH HA H3JEIHE, NMPUYEM
OJIMH MHCTPYMEHT Meulaet aApyromy. W nansl 1Ba usaenus, KOTOPbIE JOJKHBI BOCIIPUHUMATh
JENCTBUS OJHOTO U TOTO K€ MHCTPYMEHTA: OJTHO U3/EIINE MEIIAET IPYTrOMYy.

HIAT 1.3. CocraButs rpadpuyeckue cxemsl TTI-1 u TII-2.

B Tabmuume 1 mnpuBeneHbl cXeMbl TUMUYHBIX KOH(MIMKTOB. JOMYCTUMO HCIIOJIb30BaHHE
HETaOJUYHBIX CXEM, €CJIM OHHM JIy4llle OTPa)KaloT CYIIHOCTh KOH(pIMKTa. B HEKOTOpBIX 3a1adax
BCTPEYAIOTCS MHOTO3BEHHBIE CXE€Mbl KOH(IMKTOB, TaKWe CXEMbl HEOOXOIUMO CBECTH K
OJIHO3BEHHBIM.

KoH(uKT MOKHO paccMaTpHUBaTh HE TOJIBKO B MPOCTPAHCTBE, HO U 80 8pemenu. Takoi moaxon
MO3BOJISIET MHOT/A Y€TUE BbIIETUTH 33/1a4y, KOTOPYIO HAJl0 pelIaTh.

Hlaru 1.2 u 1.3 yrounswoor obmyoo ¢opmynupoBky 3agauu. [losromy mnocne mara 1.3
HE0O0X0MMO BepHYTHCS K 1.1 M mpoBepuTh, HET M HecooTBeTCTBHA B juHMU 1.1 - 1.2 - 1.3.
Eciin HeCOOTBETCTBHS €CTh, X HAJI0 YCTPAHUTh, OTKOPPEKTUPOBATH JIMHHUIO.

HIAT 1.4. Beiopare u3 nByx cxem koH¢uukra (TII-1 u TII-2) Ty, KoTOpas oOecrneunBaer
HaWjIydllee OCYIIECTBIECHHE TJIABHOTO ITPOM3BOJCTBEHHOTO Iporiecca (OCHOBHOW (yHKIUH
TEXHUYECKOH CHCTEMBI, YKa3aHHOW B YCIOBHUSX 33/a4M). YKazaTh, 4TO SBJISIETCS TJIABHBIM
MIPOM3BOJICTBEHHBIM ITPOIECCOM.

BriOupas ogHy U3 ABYX cXeM KOH(DIUKTa, Mbl BBIOMpAaeM M OJHO M3 JABYX MPOTHBOIOJIOXKHBIX
COCTOSTHUI MHCTpyMeHTa. JlanmbHeillnee penieHne MOJKHO OBbITh NMPUBA3AaHO MMEHHO K ATOMY



cocrosiHuto. Henb3s, Hanmpumep, NOAMEHATh "Majoe€ KOJUYECTBO IPOBOJHMKOB" KAKUM-TO
"onTUMaIBHBIM KOJIMUecTBOM". APU3 mpebyem obocmpenus, a He cenaxcusanusi KOHGIuKma.
"BuenuBmuce" B OJHO COCTOSIHHE HHCTPYMEHTA, MBI B IaIbHEHIIIEM JIOJKHBI IOOUTHCSI, YTOOBI
P 3TOM COCTOSIHUM MOSIBUJIOCH IOJOKUTEIBHOE CBOMCTBO, MPUCYIIEE APYrOMY COCTOSIHHIO.
[TpoBOAHMKOB MaJlo, U YBEIMUYUBATH UX YHUCJIO MbI HE Oy/ieM, HO B pe3y/bTaTe PEIICHUS MOJIHUN
JIOJIKHBI OTBOJUTHCA TaK, CIOBHO MPOBOJHUKOB OYE€Hb MHOTO.

C ompenenennem r1iaBHOro mpousBoacTBeHHOro tmpouecca (I'TIII) wuHOrma BoO3HUKAIOT
TPYIHOCTH B 337ja4ax Ha u3MepeHue. Mi3mepenne noutu Beerja Mpou3BOJIAT paau U3MEHEHUS, T.
€. 00paboTku aeranu, Beimycka mpoaykiuu. [loaromy I'TIIT B M3MepUTENBHBIX 3a7a4ax - 3TO
I'TIIT Bceit M3MepUTEIHLHOM CUCTEMBI, @ HE U3MEPUTEILHON ee yacTu. Hampumep, HeoOX0aumo
U3MEpATh JABJICHUE BHYTPHU BhIITycKaeMbIx aiekrposamn. I'TIIT - He u3mepeHue naBieHus, a
BBINYCK JaMIl. VICKIrOYeHUEM SBIISIFOTCSA TOJIBKO HEKOTOPBIEC 337aud HAa MU3MEPEHHE B HAYYHBIX
LEJISIX.

HIAT 1.5. Yeunutb KOHQIIMKT, YKa3aB MPeaesIbHOE COCTOSIHUE (JEHCTBHE) 3JIEMEHTOB.

Bonbmias vacte 3aga4 COACPKUT KOH(IMKTBHI THIA "MHOTO 3JIEMEHTOB" M "Majio 3JIEMEHTOB"
("cunbHbIM 31eMeHT" - "ciabblii 3nemeHT" U T. A.). KonpnukTel THna "Mano snemeHTOB" npu
YCHUJIEHUU HaJI0 MPUBOANUTH K OAHOMY BHUIY - "HOJB 37IeMeHTOB" ("0TCYTCTBYIOIIUH 311eMeHT").

HIAT 1.6. 3anucatb GopMyIHMPOBKY MOJIENHN 3a/]auH, YKa3aB:

1. KOH(IIMKTYIOILYIO Mapy;
2. YCUIICHHYIO (POPMYTUPOBKY KOH(IHKTA,
3. YTO JOJDKEH C/IeTaTh BBOAMMBIN /ISl PEUICHHUS 3a/1a4d MKC-3JIEMEHT (YTO OH JIOJDKCH

COXPAHUTH U YTO OOJIKCH YCTPAHUTD, YIIYUIIUTD, o0ecreYuTs U T.I[.).

Mogens 3amauM ycioBHA, B HEW HCKYCCTBEHHO BBIIEIEHA YacThb 3JIEMEHTOB TEXHUYECKOH
cuctembl. Hasmume ocTanbHBIX 3JEMEHTOB TOJIBKO IOJpa3zyMmeBaeTcs. Tak, B MOAENIU 3aJa4yu O
3allUTe AaHTECHHBI U3 YETBIPEX 3JIEMEHTOB, HEOOXOUMBIX MM (POPMYITUPOBKHU 3a/1a4M (AHTCHHA,
PaAMOBOJIHBI, TPOBOJHUK M MOJHMS), OCTAJUCh TOJBKO JBA, OCTaJbHbIE YIOMHHAIOTCS B
CKOOKax - UX MOKHO ObLIO ObI BOOOIIE HE YITOMUHATb.

[Tocne mara 1.6 cineayer oOs3arenbHO BEpHYTHCS K 1.1 M MpOBEpUTH JIOTUKY MOCTPOEHUS
mojenu 3agadd. IIpu 3TOM yacTo OKa3bIBae€TCS BO3MOXHBIM YTOUHUTH BBIOPAHHYIO CXEMY
KOH(JIMKTA, YKa3aB B HEW X-2JIEMEHT.

Hkc-3eMeHT He 00s3aTeNbHO JOJDKEH OKa3aThCsl KAaKOM-TO HOBOW BEIECTBEHHOM YacThIO
cHCTeMBI. MKC-31eMEHT - 3TO HEKOE M3MEHEHUE B CHCTEME, HEKHI NKC BooOIIe. OH MOXKET OBIThH
paBeH, HampuMep, U3MEHEHHUIO TEeMIIepaTypbl WM arperaTHOro COCTOSIHMS KaKOM-TO 4YacTH
CHCTEMBI WJIN BHEIITHEH CPEIbI.

HIAT" 1.7. IIpoBepuTh BO3MOXHOCTb NPUMEHEHHSI CHCTEMBl CTAHAAPTOB K PELICHUIO MOJIENN
3anaun. Ecnu 3ajmava He pemieHa, nepeiitu ko BTopod yactu APU3. Ecnu 3amaua pemieHa,
MOYKHO NepedTH K ceapMoi yacth APU3, X0Ta n B 3TOM cilyyae peKOMEHyeTcsl POJOIKUTh
aHaJIu3 CO BTOPOM YACTH.

Amnanus no nepBoit yactu APU3 u noctpoeHrne MOAEIN CYIIECTBEHHO MPOSCHSIOT 3a/1a4y U BO
MHOTHX CIy4yasX IO3BOJISIIOT YBUIETh CTAHJAPTHHIE YEPThl B HECTAHJAPTHBIX 3ajadax. ITO
OTKPBIBAET BO3MOXKHOCTh Oosiee 3((HEKTUBHOIO HCIONB30BAaHUS CTaHJAPTOB, 4YeM IpHU
NPUMEHEHU! MX B HCXOJHON (OPMYIIMPOBKE 3aauu.

YACTD 2. AHAJIM3 MOJEJIM 3ATAYHN

[lens BTOpOI yactu APU3 - yyer umeromuxcsi pecypcoB, KOTOPbIE MOYKHO HCIIOJIb30BaTh MpU
pELICHUH 3a]a4K: PECYPCOB IIPOCTPAHCTB, BPEMEHH, BELIECTB U IOJIEH.



LIIAT 2.1. Onpenenuts oneparuBHyio 30HY (O3).
B mpocretinem cirydae ornepaTtuBHasi 30Ha - 3TO MPOCTPAHCTBO, B TpeieiiaX KOTOPOrO BO3HUKACT
KOH(JIMKT, YKa3aHHBINA B MOJICIIH 3aIa4H.

IOAT 2.2. Onpenenuts onepatuBHoe Bpems (OB).

OmnepaTuBHOE BpEMs - 3TO UMCIOIIUECS PECYPChl BPEMEHHU: KOH(MIMKTHOE BpeMsi T1 ¥ BpeMs 110
koH(umkTa T2.

Konduukr (0coO€HHO OBICTPOTEUYHBIN, KPAaTKOBPEMEHHBIN) HHOTJA MOXKET OBITh YCTpPaHEH
(mpenoTBpallieH) B TEUECHUE Ts.

IOAT" 2.3. Onpenenuth BemiecTBEHHO-oNEBBIE pecypebl (BIIP) paccmarpuBaemoil cucTeMmsl,
BHEIIHEH cpepl v u3nenusd. CoctaButh criucok BIIP.

BeuecTBEHHO-110JIEBbIE PECYPCHI - 3TO BEIIECTBA U IOJS, KOTOPbIE YK€ MMEIOTCSI UM MOTYT
OBbITH JIETKO MOJIy4eHbl 10 yciaoBusAM 3aaa4yn. BIIP Ob1BatoT Tpex BUIOB:

1. Bnyrpucucremusie

a) BIIP uncrpymenra;

0) BIIP uznenus.

2. BHemnecucremubie

a) BIIP cpenpl, cnenuduyeckold MMEHHO JUIsl JTaHHOW 3a/adyu, HallpuMep Boja B 3ajadye o
YaCTHUIAX B )KUAKOCTH ONTUYECKON YUCTOTHI;

0) BIIP, oOmme anst moboi BHeUIHEW cpenbl, "(GpoHOBBIE" MO, HApUMEp T'PaBUTALIMOHHEIE,
MarHuTHOE 110J1e 3eMIIH.

3. Hancucremusie

a) OTXO/Ibl IOCTOPOHHEH CUCTEMBI (€CIIU TaKas CUCTeMa JIOCTYIHA 0 YCIOBUIO 3aJauu),

0) "komeeuHble" - OYEHBb JELIEBbIE IOCTOPOHHUE AJIEMEHTBI, CTOMMOCTBIO KOTOPBIX MOXHO
peHeOpeyb.

ITpu pemeHnn KOHKPETHOM MHHM-3a/1a4y JKEJIATEIbHO MOIYYUTh PE3YIbTAT NPU MUHUMATLHOM
pacxooosanuu  BIIP. Iloatromy 1e1ecooOpa3HO HCIOJIb30BaTh B IEPBYID  O4Yepenb
BHyTpucucteMHbie BIIP, 3arem BHemHecucremusle BIIP u B mocienHroow odepens
HagcuctemMuble BIIP. Ilpym pa3BuTuM XK€ IOJYyYEHHOTO OTBETAa M IIPU PEIICHHHM 3a4ad Ha
NPOTHO3UpPOBaHMUE (T. €. MaKCH-3a/la4) LeIeco00pa3HO 3aaeiCTBOBATh MAKCUMYM PA3TUUHBIX
BIIP.

Kak u3BecTHO, u3€Me - HeU3MeHseMbli 1eMeHT. Kakue sxe pecypcbl MOTYT OBITh B M3/1€1HU?
W3nenue nelCTBUTENBHO HENb3s U3MEHATD, T. €. HElleJIeCO00pa3HO MEHATh IIPU PElIEHUH MUHU-
3anaun. Ho uHorna usnenve Moxer:

a) U3MEHSTHCS CaMo;

0) Jomyckarh pacxofoBaHUE (T. €. U3MEHEHHE) KaKOW-TO YacTH, KOT/1a ero (M3Jenus) B 1eJIoM
HEOTrpaHUYEHHO MHOTO (HalpuMep, BeTep U T.1.);

B) JIOIIyCKaTh NI€PEXO] B HAJICUCTEMY (KHUPIIUY HE MEHSETCS, HO MEHSETCS I0M);

T') JOMYCKaTh UCIOJIb30BaHUE MUKPOYPOBHEBBIX CTPYKTYP;

1) TOTYCKaTh COeTUHEHHE ¢ "HIUeM", T.€. C yCTOTOM;

€) IOIyCKaTh U3MEHEHNE Ha BPEMSI.

Taxum obpazom, uznenue Bxoaut B BIIP numib B TeX cpaBHUTENBHO PEIKUX CIydasx, KOTAa ero
MOKHO J1€2KO MEHAMb, He MEHsA.

BIIP - 310 mMeromuecs pecypcebl. X BBITOAHO HCIIONB30BaTh B IEpBYIO odepens. Eciu oHu
OKa)KyTCsl HEZJOCTATOYHBIMM, MOKHO IPUBJIEYb Apyrue BemecTsa u noysd. Anannu3 BIIP Ha mare
2.3 gBusieTcs MpeIBAPUTEIBHBIM.

YACTD 3. OIIPEJAEJIEHUE UKP U ®I1



B pesynprate mnpumeHeHus Tpethedt uwactm APUW3 nmomken cdopmynupoBarhcs oOpas
uneansHoro pemenus (MKP). Onpenenserca takke u Qusmueckoe mporuBopeune (PII),
Memaroniee goctmxenuro MKP. He Bcerna Bo3aMoxHo goctuds uaeanbHoro pemenus. Ho MKP
YKa3bIBaeT HAMPaBICHUE Ha HAanOO0Jee CUITHHBINA OTBET.

HIAT 3.1. 3anucats popmynupoBky MKP-1: ukc-3nmeMeHT, aOCOIIOTHO He YCI0HCHASA CUCEMY
U HE BbI3bIBAasS BpEIHBIX ABICHUM, ycTpaHseT (yKka3aTb BpelHOE JCCTBHE) B TeUeHUE
oneparuBHoro BpemeHu (OB) B mpexenax onepatuBHOW 30HBI (O3), coxpaHsisi CIIOCOOHOCTBH
MHCTPYMEHTA COBEpIIaTh (yKa3aTh MOJIE3HOE ACUCTBUE).

Kpome kondmukra "BpeqHoe ASCTBHE CBS3aHO C MOJIE3HBIM JIeicTBHEM" BO3MOXHBI U JPYTHE
KOH(JIMKTBI, HampuMmep "BBEJECHHWE HOBOTO IIOJIE3HOTO JCWCTBUSI BBI3bIBACT YCIOKHEHUE
CUCTEMBI" MM "OJHO IOJE3HOE JelcTBUE HECOBMECTUMO ¢ ApyrumM". IlosToMy npuBeneHHas B
3.1 dopmymuposka UKP - Toiapko obpaser, 1o Ty KOTOpOro Heo0xoaumo 3anucbiBath MKP.
OO6muii cmpeicn moObix  GopmynupoBok MKP: mpuoOpereHue mone3Horo kadectBa (WId
yCTpaHEHHE BPEAHOr0) HE JOJDKHO COMPOBOXKIATHCS YXYALIEHHWEM JPYrHMX KadecTB (WId
MOSIBJICHUEM BPEIHOTO KAaueCTBa).

HIAT 3.2. Yewmuts ¢opmymupoBky UKP-1 nomonauTenbHBIM TpeOOBaHWEM: B CUCTEMY HEIb3
BBOJIUTh HOBBIE BEIIECTBA U M0JIs1, HE0OOXOAMMO Ucnoiab3oBaTh BIIP.

IIpn pemeHun MHUHU-3a1a4M, CIEAYET paccMarpuBaTh ucnoias3yemeie BIIP B Takoi
OCJIEOBATEIILHOCTH

. BIIP uncTpymenTa;

. BIIP BHemHeln cpensl;

. nob6ounsie BIIP;

. BIIP usnenus (ecnu HeT 3amnpeTa 1o npuMedanuio 21).

Hanuune paszubix BIIP oOycnaBiuBaer cyiecTBOBaHHE YEThIpeX JIMHHUM JajdbHEHIIEero aHaaus3a.
[TpakTyecku yciaoBHs 3ajjauyd OOBIYHO COKpAIArOT yacTh JUHUH. [IpH pemieHnn MUHHM-3a/1a41
JIOCTATOYHO BECTH aHAJIW3 J0 IOJY4YEHUs HJIEH OTBETA; €CIIM HJes MOJydeHa, HalpuMep, Ha
"IMHUM HMHCTPYMEHTA", MOXHO HE€ NIPOBEpATHh Ipyrue auHuM. [Ipu pemennn Makcu-3amadu
11e1€c000pa3HO IPOBEPUTH BCE CYIIECTBYIOLIUE B JAHHOM CITy4yae JUHHUH, T. €., IOJyYUB OTBET,
HanpuMep, Ha "JIMHUM HHCTPYMEHTA'", CIENYET IPOBEPUTHh TAKXKE JMHUM BHEIIHEH CpENBbI,
mo6ounsix BIIP u usgenus.

Pemenue 3amauu CONPOBOXKIAETCA JIOMKOM CTapblX IpEACTaBlIeHUH. BO3HMKAaIOT HOBbIE
IIPEACTABIICHHUS], C TPYIOM OTPAKAEMBIE CIIOBAMH.

ITpu pabote ¢ APU3 3anmucu Hamo BECTH MPOCTHIMU, HE TEXHUYECKUMHM, BCSUECKH wH30eras
CHELTEPMUHOB (OHU YBEIMUMBAIOT IICUXOJIOTUYECKYIO HHEPIIHIO).

AT 3.3. 3anucate GopMyIUPOBKY (PU3NUECKOTO MPOTUBOPEUHS HA MAKPOYPOBHE:
orepaTMBHAs 30HAa B TEUEHHE OINEPaTUBHOTO BPEMEHU JOJDKHA (ykasaTh (huzHyeckoe
MaKpOCOCTOsSIHWE, Hampumep "ObITb ropsayeil"), 4ToObl BBINOJMHATH (YKa3aTb OJHO W3
KOHQUIMKTYIOIUX JIeHicTBUI), M He JobkHa (yKa3aTh IPOTUBOIIONOXKHOE (u3nueckoe
MaKpOCOCTOSIHME, HampuMmep "ObIThb XOJOAHOW'"), dYTOOBl BBIMONHATH (yKa3aThb JIpyroe
KOH(IIMKTYOIIEee JielicTBUE WU TpeOOBaHuE).

OuznyeckuM npotuBopeureM (PII1) Ha3bpIBaIOT MPOTUBOIIOIOKHBIE TPEOOBAHUS K (PU3NIECKOMY
COCTOSIHUIO OTIEPAaTUBHOW 30HBI.

Ecmu cocraBnenune momHOM (GopmymupoBku DII BbeI3bIBaeT 3aTpyaHEHUS, MOXHO COCTaBUTH
kpamkyro HOpPMYITUPOBKY: DJIEMEHT (MM 4acTh JEMEHTa B ONEPATUBHON 30HE) JIOKEH ObITh,
4yTOOBI (YKa3aTh), U HE JIOJKEH ObITh, YTOOBI (YKa3aTh).



[Tpu pemenun 3amaun no APU3 otBer ¢opmupyeTcs MOCTENEHHO, Kak Obl "mposBisercs'.
OmnacHo mpepbIBaTh pENIEHUE MPHU MEPBOM HAMEKE Ha OTBET M '3aKpEIUIsiTh" €lle HE BIIOJIHE
roToBeIif 0TBET. Pemenue mo APU3 nomxkHO OBITH TOBEJIEHO 10 KOHIIA.

AT 3.4. 3anucate  (QOpMYIUPOBKY (HU3UYECKOTO TPOTUBOPEUUS HA MUKPOYPOBHE: B
OTIepaTUBHOM 30HE JOJKHBI ObITh YaCTHIIBI BellecTBa (yKa3aTh UX (PU3UYECKOE COCTOSIHHE HIIN
JeicTBUE), YTOOBI 0OecmeuuTh (yKazarh Tpedyemoe mo 3.3. MakpoCOCTOSHUE), U HE JOJIKHBI
OBITh TaKWE YACTHUIIBl (MM JOJKHBI OBITh YACTHIIBI C MPOTHUBOMOJOKHBIM COCTOSIHUEM HIIU
neicTBrEeM), 94TOOBI 00ectieunTh (yKa3aTh TpedyemMoe 1o 3.3. Apyroe MaKpOCOCTOSTHUE).

[Tpu BeImonHeHuu 1mara 3.4. emnie HeT HeOOXOIUMOCTH KOHKPETH3MPOBATh MOHATHE "YacTUIIBI".
DT0 MOTYT OBITh, HAIPUMED, TOMEHBI, MOJICKYJIbI, HOHBI U T.JI.

YacTuibl MOT'yT OKa3aThCs:

a) MPOCTO YaCTUIIaMH BEIIIECTBA,

0) yacTUIlaMHU BEILIECTBA B COYETAHUU C KAKUM-TO TOJIEM,
B) "'YacTuIiaMH MMOJIs".

Ecnu 3amaua nMeer peleHrne TOJIbKO Ha MAaKpOypoOBHE, 3.4. MOKET HE MOJIYYUThCS, IOTOMY YTO
JIaeT JONOJHHUTEIBHYIO HH()OPMAIIUIO: 3a/1a4a PEIIaeTcsi Ha MaKpOypOBHE.

Tpu nepsole yactu APW3 cymecTBEeHHO NepecTpaMBarOT HUCXOJHYH 3azaudy. Wror srtoi
nepectpoiiku noasoaut mar 3.5. CocraBisas ¢opmynupoBky WKP-2, Mbl ogHOBpeMeHHO
MoJlyuyaeM HOBYIO 3ajiady - pu3nyeckyro. B nanbHeiiiem Haio peniatb KIMEHHO 3Ty 3a/1a4y.

IOAT 3.5. 3anucats GopMynupOBKY HJeabHOrO KoHedHoro pesynbrata UKP-2: oneparuBHas
30Ha (yKa3zaTh) B TEUEHHE ONEPATHUBHOTO BpeMeHHU (yKa3aTh) JOHKHA cama o0ecreyuBaTh
(YKa3atb MPOTHUBOIOJIOKHbBIE PU3NYECKHE MAKPO- HIIU MUKPOCOCTOSHUSA).

IOAI"  3.6. IIpoBepuTh BO3MOXKHOCTH IPUMEHEHMSI CHCTEMBl CTAaHAAPTOB K PELICHUIO
busndeckoit 3amaun, chopmynupoanHoi B Bune MKP-2. Ecnu 3amaya He pemiena, nmepedtu K
yerBepToi yactu APU3.

Ecnn 3agaua pemiena, MoXHO mnepedtu K ceapMoil wactu APU3, xors u B 3TOM ciyyae
PEKOMEHIYETCSl TPOIOJKUTH AHAJIU3 IO YETBEPTOM YaCTH.

YACTD 4. MOBMJIN3ALIUA U TPUMEHEHUE BIIP

Panee - Ha mare 2.3. - OblM ompenenensl uMeronrecs BIIP, koTopble MOXHO HMCIOIB30BaTh
O6ecrmatHo. UYerBepras wactb APW3 BritouaeT mNiiaHOMEpHbIE ONEpalUU IO YBEIWYEHHIO
pecypcoB: paccMmarpuBaroTcs mnpousBoaHsle BIIP, momywaemble moutu OecruiaTHO IyTeM
MUHHUMAJIbHBIX W3MeHeHud umeromuxcst BIIP. aru 3.3. - 3.5. Hayanu mepexoj OT 3aJadd K
OTBETY, OCHOBaHHOMY Ha HCIOJb30BaHUHU (u3uKH; yerBepTas yactb APU3 mpomomxaer 3Ty
JIMHUIO.

IIpaBuiao 4. Kaxzaplii BUJ yacTUll, HaXo[sChb B OJHOM (HU3UYECKOM COCTOSHUH, OJDKEH
BBIMOJHATh OAHY ¢QyHKIuio. Ecnu uvacTuisl A He crpaBisioTcs ¢ JedcTBusMU 1 U 2, Hano
BBECTHU 4acTULbl b; yacTuiel A BBIMOIHAIOT AelicTBUE 1, a yacTuisl b - nelictue 2.

IIpaBuno 5. Beeaennesle yactuupl b MoxHO paszmenuts Ha aBe rpynnsl: b-1 m b-2. Oto0
no3BoJIsieT "OecruiaTHO" - 3a CUET B3aMMOJICHCTBUA MEXAY yXKe MMEIOLUMUCS JyacThiamMu b -
MOJIyYHTh HOBOE JieiicTBHE - 3.

IIpaBuino 6. Pa3nenenue wacTuil Ha TpYIIBl BBITOJHO M B TEX ClydyasX, KOrZa B CHCTEME
JOJIKHBI OBITH TOJIBKO YaCTHULIBI A; OJIHY TPYIIIY YacTUIl A OCTaBIIAIOT B IIPEKHEM COCTOSIHUH, Y
JPYTOM TPYIIIbI MEHSIOT IVIaBHBIN AJI JAHHOM 3a7jauu IapaMeTp.

IIpaBuno 7. Pa3zneneHHble WM BBEACHHBIE YACTHUIBI TOCIE OTPAOOTKH JIOJDKHBI CTaTh
HEOTJIUYUMBIMH JIpYT OT ApYyra WIN OT paHee NMEBILNXCS YaCTHLI.



ITpaBuiia 4-7 oTHOCATCS KO BCeM Iaram ueTBepToi yactu APU3.
HIAT 4.1. Meroxn MMU.

a) ucnonb3ys metogq MMUY (MoaenupoBaHue "MajleHbKUMHU YEJIOBEYKAaMHU'), TTIOCTPOUTH CXEMY
KOH(JINKTA,

0) M3MEHUTh cxeMy A Tak, 4ToObl '"MaJICHbKHE 4YEJIOBEUKH'" JCHCTBOBAIW, HE BBI3bIBAS
KOH(JINKTA;

B) IEPEUTH K TEXHUYECKOHN CXEeMe.

Meton MozenupoBaHus "MaJ€HbKUMU 4YEJIOBEUYKAMU' COCTOMUT B TOM, YTO KOHQIMKTYIOLIUE
TpeOOBaHUSI CXEMATHUUYECKH TMPEJCTABISIOT B BUJE YCIOBHOTO PHUCYHKA (MM HECKOJIBKUX
MOCNEOBATEIbHBIX PUCYHKOB), Ha KOTOPOM JAEWCTBYeT OOJBIIOE YUCIO '"MajJeHbKHUX
4yeoBeyKoB" (Tpymma, HECKoJdbKo Tpymn, "ronma"). M3o0paxars B BuAe "MaleHbKHX
YeJI0BEYKOB" ClICIyeT TOJLKO U3MEHIEMbIC YACTH MOJICIU 3a1aui (MHCTPYMEHT, UKC-3JIEMEHT).
"Kondnukryromue tpedoBanus" - 3T0 KOHGIMKT U3 MOJEIU 33/Ja4d WIA IPOTHBOIOJIOKHBIE
dbuznyeckue CoCTOsHUA, YKa3aHHbIe Ha Imare 3.5. BeposTHo, myuine mocieaHee, HO MOKa HET
YEeTKHX MPaBHJI mepexoaa ot ¢pusndeckoit 3agaun (3.5) k MMY, nerde pucoBars "KOHQIUKT" B
MOJIEJIN 33/1a4U.

[Har 4.1 yacTo MOYXKHO BBIIIOJIHUTH, COBMECTUB Ha OJJHOM PUCYHKE JiBa U300pa)KEHMs: IJIOX0E
neiictBue u xopoiee aeiictBue. Eciau coObITHS pa3BUBAIOTCS BO BpPEMEHH, II€JIeCO00pa3HO
CZieNIaTh HECKOJIBKO IOCIIE10BATEIbHBIX PUCYHKOB.

[ar 4.1. - BcnomorarenbHblid. OH HykeH, 4TOObI mepen MmoOwnm3anuedn BIIP narmsnnee
IPEJICTaBUTh YTO, COOCTBEHHO, OJIKHBI JIEJIaTh YACTULIbI BEIIECTBA B ONIEPATUBHON 30HE U O1M3
Hee. Meron MMUY no3BosiseT oTYeT/INBEE YBUAETh HUealibHOE AelicTBue ('UTO HamO caenath')
0e3 ¢usuku ("kak 3T0 caenats"). bmaromapst 3TOMy CHUMAaeTCs TCUXOJIOTHYECKas WHEPIIHS,
doxycupyercs pabora BooOpakenus. Takum obpazom, MMU - meton ncuxonorndeckuii. Ho
MOJIEJIUPOBAaHUE '"MaJICHbKUMHU Y€JIOBEYKaMHU'" OCYIIECTBIISIETCA C YyYETOM 3aKOHOB Pa3BUTHUS
TexHuyeckux cucreM. [lostomy MMY Hepeako NMpUBOIUT K TEXHHUUECKOMY PELICHUIO 3aayH.
[IpepriBaTh pelieHne B 9TOM ciaydae He Haao, moounusanus BIIP o0s3atenbHO nomkHA OBITH
IIPOBEJCHA.

[lenp MOOMIM3ALIMK PECYPCOB MPU PELIEHUU MUHM-33/1a4d HE B TOM, YTOOBI MCIOJIB30BATh BCE
pecypcebl. llens mHasg - Npu MUHMMAJIBHOM PacXo/ieé PECypCOB MOIYYUTh OJUH MaKCUMAIbHO
CUJIBHBIN OTBET.

[OAT 4.2. Ecnu 13 ycnoBui 3a/1a4ll U3BECTHO, KaKOW JOJKHA OBITH TOTOBAas CUCTEMA, U 3a/1a4a
CBOJIUTCS K OMNPENENICHUI0 CIoco0a MOIYYeHHs] ATOW CHCTEMBbl, MOXHO HCIIOIb30BaThb METO[
"mar Hazag ot MKP". M300pakatoT roToByI0 CUCTEMY, a 3aT€EM BHOCST B PUCYHOK MUHHMAaJIbHOE
JEMOHTHPYIOIEE U3MEHEHUE.

Hanpuwmep, ecnu B UKP nBe geranu compukacaroTcsi, TO Ipd MUHUMAJIbHOM OTCTYIIJIEHUU OT
HNKP mexny neransiMd Halo TOKa3aTh 3a30p. Bo3HMKaeT HOBas 3ajava (MHKpO-3ajava): Kak
yCTpaHUTh aAedext?

Pazpemienne Takoii MUKpO-3a7aud OOBIYHO HE BBI3BIBAET 3aTPYAHEHHI M YACTO TMOJCKa3bIBACT
croco0 perieHus oo1eit 3aauu.

AT 4.3. Onpenenuts, pemaercs Ju 3aada IPUMEHEHUEM CMECH PECYPCHBIX BEIIECTB.

Ecnu Obl a1 perieHust MOTJIM OBITH UCIIOJIB30BAHBI PECYPCHBIE BellecTBa (B TOM BUJE, B KAKOM
OHH JIaHbl) 33J]a4a, CKOpee BCEro, He BO3HUKIIA MM ObUIa Obl perieHa aBToMatndecku. OObIYHO
HY>KHbI HOBBIE BEIIECTBA, HO BBEJCHHE HX CBA3aHO C YCIOKHEHHEM CHCTEMBI, MOSIBICHHUEM
no0oYHBIX BpeaHbIX (akTopoB U T.1. Cyth pabotel ¢ BIIP B uerBeptoii uactu APU3 B ToM,
YTOOBI 00ONTH 3TO MPOTUBOPEUNE U BBECTH HOBbIE BEILIECTBA, HE BBOJS HX.

[ar 4.3. cocTouT (B MPOCTEHIIIEM Cllydae) B IEPEX0/ie OT IBYX MOHOBEIIECTB K HEOOHOPOOHOMY
OMBEIIECTBY.



MoseT BO3HUKHYTh BONPOC: BO3MOXEH JHM NEpeXoJ OT MOHOBEUIECTBA K 0OHOPOOHOMY
OMBEIIECTBY WJIM TMOJMBEUIECTBY? AHAJIOTMYHBIN MepexoJ] OT CHUCTEeMbl K OJHOPOIHOMN
OucucTeMe Uiu MOJTUCUCTEME TPUMEHSETCS OUeHb MUPOKO. Ho B 3TOM cTangapTe peub uaet oo
o0beAMHEHUU cucmem, a Ha mmare 4.3. paccmarpuBaercsi oObeauHeHue egewecms. llpu
00BEIMHEHNUH JIBYX OJIMHAKOBBIX CHCTEM BO3HUKAET HOBasi CUCTeMa. A MPU OObESTUHEHUH JABYX
"KycKOB" BeIll€CTBA MPOUCXOAUT MIPOCTOE YBEIMUYCHUE KOJIUYECTBA.

OnuH W3 MexaHu3MOB 00pa3oBaHUS HOBOW CHCTEMBI MPU OOBEAWHEHHH OAMHAKOBBIX CHCTEM
COCTOMT B TOM, 4YTO B OOBEAMHEHHOM CHCTEME COXPAHSIOTCA 2paHuybl  MEXKAY
00BEIMHUBIIUMUCS CUCTeMaMU. Tak, eciii MOHOCHUCTEMA - JIUCT, TO TIOJUCHCTEMa - OJIOKHOT, a
HE OJMH O4YeHb TOJCThIi muct. Ho coxpaneHue rpaHunl TpeOyeT BBEIEHHUS BTOPOTO
(rparnuyHOTrO) BemiecTBa (MycTh 3TO Oymer nmaxe mycrtora). Orcioga mar 4.4. - co3maHue
HEOJIHOPOJHOM KBA3UIIOJIHUCUCTEMBI, B KOTOPOH POJIb BTOPOTO - TPAHUYHOIO - BEILIECTBA UIPAET
nycrora. [IpaBaa, mycrora - HeoOblyHBIM mapTHep. IIpu cMemmBaHMM BElECTBA M IYCTOTHI
rpaHUILIbl HE Beerna BUIHBL. Ho HOBOe KauecTBO MOSBISAETCS, @ UMEHHO 3TO U HYXKHO.

LIAT" 4.4. Onpenenutb, pemiaeTcss JM 3aJadya 3aMEHOW HMEIOIIMXCS PECYPCHBIX BELIECTB
MYCTOTOMN WJIM CMECHIO PECYPCHBIX BEIIECTB C IYCTOTOM.

[lycTtora - HCKIIOYMTENBHO Ba)KHBIM BEIIECTBEHHBIM pecypc. OHa Bcerga HuMeeTcs B
HEOTPAHUYEHHOM KOJMYECTBE, MPEACIbHO JIeNIeBa, JIETKO CMEIIMBACTCS C HWMEIOIIMMUCS
BelllecTBaMu, 00pa3ysi, HapuMep, MOJIbIe U TOPUCTHIE CTPYKTYPHI, IEHY, MY3bIPbKU U T.JI.
ITycroTa - 310 HE 00sA3aTeNbHO BakyyM. Eciu BemiecTBo TBEpHOE, yCTOTa B HEM MOKET ObITh
3aMoJIHeHA KUAKOCThIO MM ra3oM. Eciu BemecTBo KHAKOE, MyCTOTa MOXET ObITh I'a30BbIM
my3bIpbKOM. JIJIsl BEIIECTBEHHBIX CTPYKTYP OIPEAEIEHHOTO YPOBHS IYCTOTOM SIBJISFOTCS
CTPYKTYpbl HWXHHX ypoBHEW. Tak, Ui KPUCTAJUTMUECKON pEIIeTKH MyCTOTON SBISIOTCS
OT/IENIbHBIE MOJICKYJIbI, OTACIbHBIC ATOMBI U T.]I.

IOAT" 4.5. Omnpenenuts, pemiaercs JM 3ajada MPUMEHEHHEM BEILECTB, HPOU3BOOHBIX OT
PECYPCHBIX (MM IPUMEHEHHEM CMECH 3THX IMPOU3BOAHBIX BEIIECTB C "MycTOTOM").
[IponsBogHBIE pecypcHBIE BEIIECTBAa MOJIY4YalOT HW3MEHEHHWEM arperarHoro COCTOSTHUS
UMEIOLINXCA PECypCHBIX BewlecTB. Ecam, Hampumep, pecypcHOE BELIECTBO JKHUIKOCTb, K
IPOU3BOJIHBIM OTHOCSTCS Jied W map. IIpom3BOAHBIMU CUMTAIOTCS U HPOAYKTHI pa3oKEHUs
pecypcHbIX BemecTB. Tak, s BOJBI NPOU3BOAHBIMH OynyT BOJOpOJ W Kuciopoxd. /[ns
MHOTOKOMIIOHEHTHBIX BEIIECTB MPOU3BOJHBIE - MX KOMIOHEHTHL. [IpOoM3BOAHBIMU SBISIOTCS
TaKXe BEIIeCTBa, 00pa3yrolue Npu pa3iokKeHUH I CTOPaHUU PECYPCHBIE BEIIECTBA.

Ecnu nyist petienust 3a7jaun HY>KHbI 4aCTHUIIbI BEIlleCTBa (HaprUMep, HOHBI), 8 HEMOCPEACTBEHHOE
UX TOJIyueHHE HEBO3MOXKHO IO YCIOBHMAM 3a/auM, TpeOyeMble YacTHULbl HaJI0 MOJYyYUTh
pa3pylIeHHEM BelllecTBa 00sIee BHICOKOTO CTPYKTYPHOI'O YPOBHS (HallpuMep, MOJIEKYJI).

Ecnu st pemieHust 3a1aud HYXHBI YaCTHIIBI BELECTBA (HAIIPUMEpP, MOJIEKYJIbl) K HEBO3MOXKHO
MOJIYYUTh WX HENOCPEACTBEHHO, TpeOdyeMble YacTUIbl Hal0 MOJydaThb JOCTPOUKOW WIIU
00BbeTMHEHHEM YacTUIl 60JIee HU3KOT0 CTPYKTYPHOI'O YPOBHS (HalpuMep, HOHOB).

BemectBo mpezacrasnsier co00il MHOTOYpPOBHEBYIO Hepapxudeckyro cucreMy. C a0cTaTOYHOU
JUISI IPAKTUYECKUX LIEIEW TOUHOCTBIO HEPAPXUI0 YPOBHEN MOXKHO IIPEICTABUTD TaK:

. MUHHMQJIBHO 00pabOTaHHOE BEMIECTBO (MPOCTEHIee TEXHOBEIIECTBO, HAMpUMep
IIPOBOJIOKA);

. "CBEPXMOJIEKYJIBI": KPUCTATUIMYECKHUE PEIIETKH, TOJTUMEPHI, aCCOIMALIMU MOJIEKYJT;

. CJIO’KHBIE MOJIEKYJIbI;

. MOJIEKYJIBI;

. YacTH MOJIEKYJ, TPYIIbl aTOMOB;

. aTOMBI,

. YacTH aTOMOB;

. 3JIEMEHTAPHBIEC YACTHIIBI;

. I10JI4.



HoBoe BemecTBO MOXKHO MOJIYYUTh 00XOIHBIM IYTEM - pa3pylIeHUueM 0osiee KPYIHBIX CTPYKTYP
PECYPCHBIX BEIIECTB WJIM TAKUX BEIIECTB, KOTOPHIE MOTYT OBITh BBEICHBI B CHCTEMY, BO3MOXKEH
U JIpyroi myTh - JOCTPOMKa MeHee KPYIHBIX CTPYKTYp. PazpyiiaTe BeirojiHee "Henble YacTHIIbI
(MOJIEKyYJIBbI, aTOMBI), MOCKOJBbKY HEIENble YacTHUIbl (ITOJOKUTEIbHBIE MOHBI) YK€ YaCTHYHO
paspylleHbl M COMNPOTHUBIAIOTCS JallbHEHIIeMy pa3pylIeHUIo; JO0CTpauBaTh, HA00OpOT,
BBITOJIHEE HEIEJIbIC YACTHUIIbI, CTPEMSAILIUECS K BOCCTAHOBJICHHIO.

IOAT" 4.6. OnpenenuTp, pelaeTcs JIM 3ajJada BBEJIECHUEM BMECTO BEILECTBA 3JIEKTPUUECKOTO
HOJIS1 UJTH B3aMMOJEHCTBUEM JBYX JEKTPUUECKUX MOJIEH.

Ecan ucnonnp3oBaHue PECYPCHBIX BCHICCTB - MMCIOHIUXCA U IMMPOU3BOAHLIX - HCAOIIYCTUMO IIO
YCIOBHUSAM 3aJiaud, HaJ0 MCIOJb30BaTh AJIEKTPOHBI - IMOJBUXHbBIC (TOK) WJIM HENOJBUXHBIC.
DJEeKTPOHBI - "BEIIeCTBO", KOTOPOE BCET/ia €CTh B UMeroIeMcsi 00bekTe. K TomMy ke 3JeKTpOHbI
- BEIIECTBO B COYETAHUU C I10JIEM, YTO 00ECIIEYNBAET BHICOKYIO YIIPaBIIEMOCTb.

IIIAT" 4.7. OnpenenuTh, pemaeTcs JU 3a/Jada MPUMEHEHHEM Mapbl "'mojie - 100aBKa BEIecTBa,
OT3BIBarOIIIErocs Ha moJie" (Hampumep, "MarHuTHOE Tojie - geppoBemniecTBo”, "ynbrpaduoner -
momuHOGOp", "TEIIOBOE TTOJIE - METaJUI ¢ TaMAThi0 (hOpPMBI" U T.11.)

Ha mare 2.3 paccmotrpensl yxe wumetomuecss BIIP. Illaru 4.3-4.5 ortnocstcs k BIIP,
MPOU3BOIHBIM OT uMeromuxcs. Illar 4.6 - yacTUYHBIA OTXOJ OT MMEIOIIUXCS U MPOU3BOJIHBIX
BIIP: BBomsT "mocroponnue” mosst. llar 4.7 - eme 0o1HO OTCTYIUICHHE: BBOASAT "MOCTOpOHHUE"
BEIIIECTBA U MOJIA.

Pemienne MuHu-3amaun TeM uaeanbHee, ueM MeHblne 3atparsl BIIP. Oqnako He kaxmas 3amada
pemaercss npu manom pacxoae BIIP. Muorma mpuxoautcst oTcTynaTh, BBOAS "TOCTOpOHHHE"
BelecTBa U mojs. Jlenath 3T0 HAJ0 TOJIBKO MPH ACHCTBUTEIHLHOM HEOOXOIMMOCTH, €CITH HUKAK
HeJb3s1 000U THCH HaTMYHBIM BITP.

YACTD 5. IPUMEHEHHUE HHOPOPMP®OHIA

Bo mMHorux ciydasx dersepras 4actb APU3 npuBonut k pemenuro 3agaud. B Takux ciydasx
MOXXHO TEpPEeXOJIUTh K cenbMoi yacTu. Ecnu ke mociie 4.7 oTBeTa HET, HAJ0 MPOUTH TATYIO
4acTb.

[ens nsaToit yactu APU3 - ncnonb3oBaHue OMNbITa, CKOHLEHTPUPOBAHHOTO B MH(OPMALIOHHOM
¢onne TPU3. K momeHnty BBoja B maATyro 4acTe APU3 3amaya cyliecTBEHHO MpOsICHSETCS -
CTaHOBUTCS BO3MOXKHBIM €€ MPSIMOE PEeIlIeHHE C TOMOIBI0 HH(OPMALIMOHHOTO (POHAA.

[ITAT 5.1. PaccmoTtpeTs BO3MOXXHOCTH perieHust 3aaauu (B popmynuposke MKP-2 u ¢ yuerom
BIIP, yToOYHEHHBIX B U€TBEPTON YacTH) IO CTaHJapTaM.

Bo3BpaT k cranmaptam MpOMCXOAHUT, B CYIIHOCTH, yke Ha marax 4.6 u 4.7 Jlo 3Tux maros
IJIaBHOM wujeeil OblIo ucmonb3oBaHue umeromuxcs BIIP, mo Bo3MokHOCTH u30eras HOBBIX
BEILIECTB U moJied. Ecin 3amauy HE yAaeTcs peliuTh B paMKax HMMEIOIIMXCS W MPOU3BOIHBIX
BIIP, npuxoauTcss BBOAUTH HOBBIE BEIIECTBA W MOJIA. BONBIIMHCTBO CTAaHAAPTOB KaK pa3 U
OTHOCSITCSI K TEXHHKE BBEJICHHSI I00aBOK.

[ITAT 5.2. PaccmoTpeTs BO3MOXKHOCTH pereHust 3amaun (B ¢opmynuposke MKP-2 ¢ yderom
BIIP, yrouyHeHHBIX B YETBEPTOM YacTH) MO aHAJIOTHH C €lle HeCTaHAApPTHBIMU 33/J1a4aMH, paHee
pemieHHbIMH IO AP 3.

[Tpu GeckoHEYHOM MHOT000Pa3HH U300pETaTEeIbCKUX 3a/1a4 YUCIO (PU3NIECKUX TPOTHUBOPEUHA,
Ha KOTOPBIX "nepkarca" 3TH 3aJ1au, CPABHUTEIBHO HEBEIINKO.

IlopToMy 3HauMTeNnbHAass 4YacTh 3a4ad pPEIIACTCS [0 AHAJIOTMM C JPYTMMH  3aJa4aMy,
CoJlep’KalllUMHM  aHaJIOTUYHOE (u3npoTuBOopeure. BHemHe 3amauyn MOryT OBITH BechbMa
Pa3IMYHBIMH, aHAJIOTHS BBISBIISIETCS TOJIBKO TIOCIIE aHAJN3a - Ha YpOBHE (PU3MPOTUBOPEUHSI.



IITAT" 5.3. PaccMoTpeThs BO3MOXKHOCTh YCTPaHEHHS (PHU3UYECKOTO MPOTHBOPEUHUS C ITOMOIIBIO
TUTIOBBIX MpeoOpa3zoBanuii (Tabmuna 2 "Pa3pemnienne Gu3ndecKux MpoTuBopeynii”).

[TpuroaHb!I TOJNBKO TE pelieHus1, KOTopbie coBrnanarT ¢ MKP wiyu npakTruyecku OJIM3KU K HEMY.
AT 5.4. ITpumenenue "Ykazarens ¢puzdddexron".

PaccMOoTpeTh BO3MOXKHOCTH  yCTpaHEHHsS (QHU3MPOTUBOpEYMss C TMOMoIbl0 "Ykazarens
npuMeHeHus puzndeckux 3h(eKkToB u sBIeHUR".

YACTD 6. UBSMEHEHUE NJIN 3AMEHA 3AJIAYHN

ITpocteie 3amaum pemarorcs OykBaidbHBIM mpeogoneHueM @I, Hampumep paszgeneHuEM
IPOTHBOPEYMBBIX CBOWCTB BO BPEMEHH WJIM B MPOCTPAHCTBE. Perienne coKHbIX 3a7ad 00bIYHO
CBA3aHO C U3MEHEHHEM CMBICJIA 3aJa4d - CHATHEM II€PBOHAYAJIbHBIX OIPAaHUYCHHH,
IICUXOJIOTMYECKON MHEPLUEN U A0 PELIEHUS KaXyUIMXcSd caMOOYEBUAHBIMU. [ paBUIBHOIO
IOHUMAaHMs 3a/1a4d He0OXOAUMO €€ CHavala pelnTh: U300peTaTesIbCKUe 3aJjaul He MOT'YT ObITh
cpa3y IocTaBieHbl TOuyHO. [Iporecc pemieHus, B CYLUIHOCTH, €CThb IPOLECC KOPPEKTHPOBKHU
3aJ1a4H.

IOAT" 6.1. Eciam 3amaya pemieHa, nepeTu oOT (DU3MUECKOrO OTBETA K TEXHUYECKOMY:
chopmynupoBaTh CIIOCO0 U JaTh IPUHIIMIHAIBHYIO CXEMY YCTPOUCTBA, OCYIIECTBIISIFOLIETO STOT
croco0.

IOAT" 6.2. Ecnu oTBeTra HET, MPOBEPUTh - HE sBigeTCA M GopmynupoBka 1.1 coueranuem
HECKOJIBKMX Pa3HbIX 3a7a4. B 3ToM citydae cieayetr u3MeHuTh 1.1, BbIIEIUB OTAEIbHBIE 3a/1a41
JUISI IOOYEPETHOTO perIieHHst (00ObIUHO TOCTATOYHO PEIINTh OJHY IJIaBHYIO 33/1a4y).

IOAT 6.3. Ecniu oTBeTa HET, U3SMEHHTH 3a/1a4y, BeIOpaB Ha mare 1.4 npyroe TIIL.
DTa u3MepuTenbHas 3ajada OblUla TpeBpalleHa B "M3MEHUTENbHYIO'": Kak BOOOIIe M30exkaTh
CMEIINBaHUS He(PTEMPOIYKTOB C pa3AeTUTENbHOMN KUIKOCTHIO?

HIAT" 6.4. Eciiu oTBeta Het, BepHyThcs K mary 1.1. u 3aHOBO cpopMynnpoBaTh MUHU-33J1auy,
OTHecs ee K HajcucreMe. IIpu HeoOXOMMOCTH Takoe BO3BPAILCHHE COBEPLIAIOT HECKOIBKO pa3
- C IEPEXO0JIOM K HaJIHAJCUCTEME U T.1.

YACTD 7. AHAJIN3 CIIOCOBA YCTPAHEHUSA @11

I'maBHas nens ceapmoi yactu APU3 - npoBepka KauecTBa MOIy4eHHOro orBeta. dusnueckoe
POTHBOPEYHE TOJDKHO OBITh YCTPAHEHO MOYTH HIealbHO, "0e3 Huuero". Jlydmie moTpaTuts 2-3
yaca Ha IMOJydYeHHE HOBOIo - 0ojiee CHIIBHOTO - OTBETAa, YeM IOTOM IMOJDKU3HU OOpOThCs 3a
MJI0XO0 BHEAPSIEMYIO CIIa0yr0 UJICHO.

IITAT" 7.1. KonTposnb oTBeTa. PaccMoTpeTh BBOIMMBIE BEIIECTBA U TTOJIsl. MOXKHO JIM HE BBOJIUTh
HOBBbIE BelllecTBa W ToJiA, ucnosibzoBaB BIIP - umeromuecs um mnpousBoanbie? MokHO In
WCIIOJIB30BaTh CaMOpEryJlIupyeMble BerecTBa? BBECTH COOTBETCTBYIOIIME TMOMPAaBKU B
TEXHUYECKUU OTBET.

Camoperynupyembie (B YCIOBHUSX JaHHOW 3aJja4d) BEMIECTBA - OTO TAaKHE BEIIECTBAa, KOTOPHIC
OTpeieIeHHBIM 00pa30M MEHSIOT CBOM (U3MYECKHE MapaMeTpbl MPH M3MEHEHUH BHEITHHX
YCIIOBHM, HAmpuMep TEpSIOT MarHUTHBIE CBOWCTBAa TMPU HArpeBaHWM BhIMIe TOYku Kropw.
[IpuMeHeHrne caMOperyJupyeMbIX BEHIECTB TO3BOJISIET MEHSTh COCTOSIHUE CHUCTEMbI WIIU
MIPOBOJIUTH B HEW M3MEPEHUs O€3 JOTOTHUTEIHHBIX YCTPOUCTB.



IOAT" 7.2. ITpoBecTH npeaBapUTEIbHYIO OLIEHKY ITOJyY€HHOT'O PEIEHUS.

KoHTpoJIbHBIE BOIIPOCHL:

a) OOecrieunBaeT JIM TIOJYYCHHOE pEIICHHWE BBIMIOJIHEHHE TIaBHOTO TpeboBanus WMKP-1
("DnemenT cam...")?

0) Kakoe ¢uznyeckoe npoTuBOpeure yCTpaHEHO (M yCTPAHEHO JIM) TTOJTyYE€HHBIM pelieHueM?

B) ConepHT M MOJydyeHHass CUCTeMa XOTsI Obl OJIMH XOPOILIO yrpaBisieMblil anemMent? Kakoii
nMeHHO? Kak ocyllecTBiIsATh yrpaBieHue?

r) ['ogutcs nu pemieHue, HaijeHHOE I "OJHOUMKIOBOM" MOJENM 3aJadyd B pPEAbHBIX
YCIIOBUSAX CO MHOTUMH LIUKJIaMU?

Ecnu nonmyueHHoe pelieHue He YIOBJIETBOPSET XOTsS Obl OJHOMY M3 KOHTPOJBHBIX BOIIPOCOB,
BepHyThCA K 1.1.

HIAT 7.3. IIpoBepuTh (110 MATEHTHBIM JaHHBIM) (POPMaTbHYIO HOBU3HY MOJyY€HHOTO PEIICHUSI.

ITAT" 7.4. Kakue moja3afgaud BO3HUKHYT IPH TEXHUYECKOW pa3pabOTKe MOJydeHHOW wuueu?
3anucaTh BO3MOXKHBIE TMOJ3a/a4yll - H300peTaTebCKue, KOHCTPYKTOPCKHE, pacueTHbIE,
OpraHU3aIlMOHHBIE.

YACTD 8. IPUMEHEHMUE INOJYYEHHOI'O OTBETA

JlelicTBUTENPHO XOpomias Hes He TOJBKO pemlaeT KOHKPETHYIO 3ajady, HO U Jaer
YHHUBEpPCATbHBIN KIIF0OY KO MHOTHM JIPYTUM aHAJIOTUYHBIM 3a1a4aM. Bocbmas yacts APU3 numeer
IEJIbI0 MAaKCUMaJIbHOE MCIIOJIb30BaHUE PECYPCOB HAACHHOM UICH.
IOAT" 8.1. Omnpenenutb, Kak [OJDKHA OBITh HW3MEHEHAa HAJACHCTEMa, B KOTOPYIO BXOIUT
U3MEHEHHAs CHCTEMA.
[OAT" 8.2. IIpoBepuTh, MOXKET U M3MEHEHHas cucTeMa (WJIu HaJCHCTeMa) MPUMEHSTHCS MO-
HOBOMY.
HIAT 8.3. Mcrionb30BaTh MOTY4YE€HHBIH OTBET NMPH PELICHUH APYTHUX TEXHUUECKUX 3ajau:
a) copMyIHpOBaTh B 000OIIEHHOM BU/JIE TTOJTYYCHHBIN MPUHITUII PEIICHHS;
0) paccMOTpeTh BO3MOKHOCTh MPSIMOTO NPUMEHEHHUs MOJYYEHHOTO NMPHUHIUINA MPHU peIIeHUH
JpYTUX 3a1a4;
B) pacCCMOTPETh BO3MOKHOCTb UCIIOJIb30BaHUs MPHHIINIIA, OOPATHOTO MOIyYEHHOMY;
r) TOCTPOUTH MOP(QOJOTHUECKYIO TabNMuIly, HampuMep, THUMa '"pacroyioKeHHWe dYacTed -
arperaTHble COCTOSHUS M3/eiusa" WM "HCHOJb30BAHHBIE IIOJII - arperatHble COCTOSIHUSA
BHEIITHEH cpesbl" 1 pacCMOTPETh BO3MOYKHBIE TIEPECTPONKH OTBETA IO MO3UIHSIM ITHX TaOJIHUIL;
1) PacCMOTpPETh M3MEHEHHUE HaliIeHHOro NMPUHLMIIA NPH U3MEHEHWU pa3MepOB CHCTEMbI (MM
TJIABHBIX €€ YacTei): pa3Mephl CTPEMSITCS K HYITIO, pa3Mephl CTPEMSTCS K OECKOHEYHOCTH.

Ecnu paborta Benercss He TOJIBKO Pagd peIIeHUs KOHKPETHOM TEXHUYECKOM 3a1aud,
THIATEJIbHOE BBIMOJIHEHHE 1M1aroB §.3a - 8.3/ MOXeT cTaTh HauyajioM pa3padOTKH HOBOW TEOPHH,
UCXOAICH U3 MOTY4EHHOTO IPUHIIHIIA.

YACTD 9. AHAJIN3 XOIA PEIIIEHUA
Kaxnas pemennas no APM3 3agaua noskHa MOBBIIATE TBOPYECKUI MOTEHIMAN YyenoBeka. Ho
JUISL 5TOr0 HEOOXOJMMO THIATENFHO MPOaHAIW3UpPOBaTh X0/ peuieHus. B aTom cMmbich aeBsiTon

(3aBepmarorieit) vactu APU3.

HIAT 9.1. CpaBHUTBH peasbHBI XOJ peLIeHHs JAaHHOW 3amauu ¢ TeoperudeckuM (mo API3).
Ecnu ecTh OTKIIOHEHUS, 3alIUCaTh.



HIAT 9.2. CpaBHUTH TNOJIyYEHHBIH pe3ynbTaT ¢ JaHHBIMH HH(popMarmonHoro ¢onga TPU3
(crarmaptei, mpuembl, (uzsddextsr). Ecnmu B umHbDOpmanmmoHHoMm ¢GoHAE HET MOAOOHOTO
NPUHIUIA, 3a1IHCATh €T0 B MPEIBAPUTEIILHBIA HAKOTUTEb.



