YupesxkaeHne o6pasoBanis «oMenbeKUi rocy1apcTBeHHbIH TEXHUYECKUH
yaugepcureT umeny 11.0. Cyxoro»

VTBEPXJAIO
IepBrIijAIpOpEKTOP
Fl“gﬁyz;?e}m I1.0.Cyxoro
s ——OJT Acerunxk
(IOIMHCh)
B O, 2016

(1aTa YTBEPHACHHS)

Peructpamuonnsiit Ne V]I- /7 -~ #F /yu.

OCHOBBI UCCIICOBAHNUH, H300peTATEILCTBA ¥ HHHOBALMOHHOM

JEATEIBHOCTHA B MAUIMHOCTPOCHHUH

VyeBHas AporpaMMa YUpexx1eHHs BbICIIero 00pasoBanus
no yueGHOM AUCUMIUIKEE IS CHIELHATbHOCTH:

1-36 01 01 «TexHonorus MalIMHOCTPOSHUA

2016




YyeQHas mporpamMmma cOCTaBlIeHa Ha OCHOBE!

obpazoparensHoro ctangapra PB «OCBO 1-36 01 01-2013 Beicuee obpasosanue.
Ileppas crynens. CnenuansHocts 1-36 01 01 «Texnonorua MallmHOCTPOSHHA» U
Yy4eOHEIX INIaHOB YUpexKIeHHs 0OpaszoBanusa « oMelnbCcKUR rocylapCTBEHHBIH Tex-

Hudeckuil yuupepcurer umern [1.O. Cyxoro» cnennansrocts 1-36 01 01 «Texno-
Jorus MampHoctTpoeHus»: Nol 36-1-22/yq. 17.09.2013; Nel 36-1-11/yu. 12.02.2014;
Nel 36-1-55/yu. 21.09.2013; Nel 36-1-32/yq. 13.02.2014; Nel 36-1-54/yy 21.09.2013.

'COCTABUTEIJIb:

HM.B.Ilapenko, moment Kadeapsl «TexHOMOTHS MAITHHOCTPOSHUI» YUPEKACHHI 00-
pazoBanus «I"OMeNbCKIIf MOCYHapCTBeHHEIH TexHUuecKui yHuBepcHTeT umenn 11O,
Cyxoroy, KaHAUAaT TeXHUYECKUX HAyK, JOLEHT

PELIEH3EHTDI:
AT'. Tepebunenko, riaasubiii TexHonor OAO «l'oMelbCKHH 3aBOjI CTAHOYHBIX Y3-

JIOBY
M. Muxatinos, 3apenyromui Kadeapol «MeTtauiopexyine CTAHKH H HHCTPY-
MEHTHI» yupexaeHus oOpa3oBaHus «I OMEIbCKHI TOCYIapCTBEHHbIN TEXHHYECKUH
yuuepcuteT uMend [1.0. Cyxoro», TOKTOp TeXHHYECKHUK HayK, ZOUEHT

PEKOMEHJIOBAHA K YTBEPXJIEHHIO:
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TLO. Cyxoro» (mpotokoi Ne 70 ot 73.06, /6 ), YD~ 7al~ 430 Jooz

HayuHo-METOIMYECKHM COBETOM 3a09HOr0 (aKyjIbTeTa ydpexIeHus oOpasoBaHus
« oMenBCKUI FoCy1apcTBeH BN TexHudecknit yauBepeuteT umenn [1.O. Cyxoroy
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Hay49H0-MeTOIMHECKIUM COBETOM yupeskieHus obpasoBarust «[ OMeIbCKUH rocyaap-
cTBeHHBIH Texnuueckuil yausepcutet umenu [1.0. Cyxoroy
(mpotoxon Ne 4 o1 JAf. & LE78).




HOACHUTEJIbHAA 3AHNCKA

YuebHas nporpaMma yuypeXAeHHs BBICIIEro oOpa3zoBaHHA MO y4eOHON Auc-
uunvHe «OCHOBBL MCCIeN0oBaHUi, H300peraTenpcTBa U HHHOBAIIMOHHON JesiTesb-
HOCTH B MAaIIHHOCTPOEHHH» Ansl chenHansHocTH 1-36 01 01 «TexHomorua maiu-
HOCTpoeHuUs» pa3paboTaHa Ha OCHOBaHHMH oOpa3oBaTenbHOro crtaHjapra Pb
OCBO 1-36 01 01 -2013. Bricuiee obpazosanue. IlepBas cryneHb. CrienuaibHOCT
1-36 01 01 «Texnonorus MaliMHOCTPOEHUS» U y4eOHBIX NIAHOB CHELHAABHOCTH.

Llens 1 3anaun yueOHOM JUCLUILIIHHEL

Ienpto mpemogaBaHUS TUCLUILUIHHBI SBIAETCS (GOPMUPOBAHHE Y CTYIEHTOB HC-
CJIeI0BATENIBCKOrO MBINUIEHNS, IOPa3yMeBalolLIero CHoCOOHOCTh K aHaluly, co-
BEpLIEHCTBOBAHUIO U CO3TaHUIO HOBBIX KOHCTPYKUMH MAaLiMH W TeXHOJOFWH UX H3-
TOTOBIICHHSA.

OcHoBHbIE 3a7aud AUCHUILIMHEL «OCHOBBl UCCIeAOBAHUH, U300peTaTeNnbCTBA U
MHHOBAIIMOHHOMN JI€STeIBHOCTH B MalIMHOCTPOCHUIN!

- AaTh OCHOBBI HAYYHOI'0 ITOJX0Ja IIPH pelieHHH HUCCIIeOBaTeNbCKUX H H300pe-
TaTeNbCKUX 3a7ay;

- 03HaKOMUTH ¢ OCHOBHBIMH METOAaMH IIJIaHHPOBaHUS SKCIIepUMeHTa U 06pabdot-
KU DKCIIEPUMEHTANbHBIX JJaHHbIX, OCHOBHBIMK METOXaMK pelleHus n3obperarens-
CKHX 3a/1a4 ¥ MHHOBALMOHHOH JesATeNbHOCTH,

- BeIpaboTaTh HaBLIKM AHAIM3A W CcTaTHCTHYecKoH o0paboTKHU pe3ynbTaToB JKC-
HnepUMeHTa,;

- (hopMHMPOBATH TBOPUECKUH CTMIIb MBIIIUICHUS, BKJIIOYAOINUH yMEHHS aHANN3H-
pPOBATH TEXHUYECKHE TPOGIEMBI M HAXOIUTH PeLIeHHs ITHX MIpobieM, O3HAKOMHTS;

- pPa3BUTh YMEHHE HCIIONB30BaTh METOAONOTHIO HCCIIeN0BaTeAbCKOH, u3odpera-
TENBCKOH U MHHOBALMOHHOHN JEATENBHOCTH B IpodeccHoHaNLHOH cdepe.

MecTto yueOHONH NHCIHIIHHBl B CHCTEME MOATOTOBKU CIELIHAIUCTOB, CBA3H ¢

ApYTUMHU Y4eOHBIMH AUCLUILTHHAMH

JaHHas QUCLMIIMHA 4BigeTcs pa3BuTHeM Kypca «OCHOBBI UHKEHEPHOTO TBOP-
yecTBa» M JOJDKHA JaTh CTYAEHTY 3HaHMS 00 OCHOBax Hay4HOro MoAxo/a Ipu pe-
IIEHHH UCCIe0BaTeNbCKUX U HU300peTaTenbCcKuX 3a/a4; O3HAKOMHTh C OCHOBHBIMU
MeTO/laMU TUIAHUPOBAHUS JIKCIeprMeHTa U 006paboTKU 3KCIepHMeHTalbHBIX HaH-
HBIX, Pa3BUTh YMEHHE HCIIONB30BATh METONOJIOTHIO HCCIeNoBaTeIbCKOH, H300perTa-
TeNBbCKOM M HHHOBaLIMOHHOMN AeSTeIbHOCTH B IPO(ECCHOHANBHOM cdepe.

JJis ycrelrHoro ocBoeHus AMCcIMIIMAB «OCHOBBI UCCleoBaHuH, H300peTa-
TeIbCTBA 1 MHHOBALMOHHON AEATENBHOCTH B MALIHHOCTPOESHHH» HeOOXOJUMBI 3Ha-
HHS TAKUX JMCLHIUINH, Kak «Maremarnka», «@usuka», «detanu mamun», « Teopus
MEXaHHU3MOB U MallluH», « OCHOBBI HHKEHEPHOTO TBOPYECTBa», H Jp.
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TpedopaHUs K OCBOSHHUIO YHeOHON ANCLUTITNHEI
B pesynprare OCBOGHUS AUCHHUIUIMHBI «OCHOBBI Hccile[loBaHUH, H300peTa-
TEIBCTBA ¥ WHHOBAMOHHON 1esiTeNbHOCTH B MAITHHOCTPOEHUM» CTYAECHT JOJKEH:

3HAMb!

- GOPMYNTHPOBKY OCHOBHBIX NOHSATHH AMCIMIUIMHEL

- OCHOBHbIE 3aKOHOMEPHOCTH Pa3BUTHsA TEXHOAOTHUYECKUX CHCTEM;

- TEOPHUIO pellleHus H300peTaTenbCKUX 3a/1ay;

- MeTOAbI OUEHKH OrPEIIHOCTEH H3MEPEHHMIA;

- METO/IbI IJIAHHPOBAHMS IKCIEPUMEHTOB U 00pabOTKH BX pe3yIbTaTOB;

- MeTo/(bl aHanu3a TO U TeXHOIOTHH;

- METOJIBI TOBEILIeHHS 3 peKTUBHOCTH, MOAEPHU3ALIUN JSHCTBYIOIMX U CO3-

nanud HoBeIX TO u TexHOROrUiA;

- AHHOBAL[MOHHBIE 3aKOHbI M LM HHHOBAIIHOHHOH AeATEIbHOCTH;

- cozlepKaHKe, MeTO/1bl MHHOBALMOHHOM JIeATeIbHOCTH H OCHOBBL €€ OpraHu-

3aIlMH; 3aKOHOMEPHOCTH (DOPMUPOBAHUSA MHHOBAUMOHHEIX CTPaTEeTHH;

- METO/Ibl HHHOBaLIMOHHOTO NPOEKTHPOBAHUS U OH3HeC-TUIaHUPOBAHUE Pa3pa-

B0TOK;

- 3apy0OeXHbIi ¥ OTeUeCTBeHHbIH ONBIT B 00JAaCTH HHHOBALUM 1O ClrielManb-

HOCTH;

yMemv

~ I1aHUPOBaTh U 00pabdaThIBaTh Pe3yIbTaThl 3KCIIEPUMEHTOB;

- BBIMOJIHATH TEXHOJOTMUECKUE HCCIIE0BaHHS;

- o(hOPMIATE 3aABOYHBIC MAaTepHaJibl Ha H300peTeHYs!;

- OmpeaeiIATh KOHKYPEHTOCIIOCOOHOCTh NPOAYKLINHY;

- OIpeIeNsiTh LeH HHHOBAURH 1 CTIO0CO0B! UX AOCTHKEHH;

- IPUMEHSTh METO/bl aHAaJH3a U OPraHM3alli1 BHEAPEHHs HHHOBALIN.

grademo:

—~ METOJaMU HayYHBIX UCCAEAOBAHUHI B TEXHOJIOTHH MAIIHHOCTPOECHHUA,

— METOJI0/IOrHell MONCKa HOBBIX pelIeHHH MpH COBEPIIEHCTBOBAHHH JIEHCT-
BYIOIAX H pa3pabOTKe HOBBIX TEXHUUECKUX 00BEKTOB U TEXHOJIOTHI,

— METOJOJIOrHed OpraHu3allil MHHOBALUMOHHOH [IEATENbHOCTH B I10Jpasje-
NeEWU U OpraHu3alii B LEeIoM;

~ OCHOBHBLIMH HHCTPYMEHTAMM TEOPHH pellleHus H300peTaTeNbCKUX 33044

— METOAMKOH OLIEHKU MOTPEIIHOCTEN H3IMEPEHHH;

— METORHMKOH CTATHCTHYECKOM 00paboTKU IKCIepUMEHTAILHBIX TaHHbIX;

— METOIHKOH pelleHrs ONTUMH3ANHOHHBIX 3a1a4.

B coorBeTcTBHU ¢ TpeboBaHHAMH 00pa30BATENIBHOIO CTAHAAPTA IO CIeLHalb-
HocTH 1-36 01 01 «TexHonorus MallMHOCTPOSHHU) CTYAEHT AOKEH 00a1aTs ofl-
peAeIeHHBIMH KOMIICTCHI{UAMH.

AKaJeMU4eCKHUMHU!
AK-1. ¥Ymers mpuMeHaTs 0a30Bble HAYYHO-TEOPETHYECKHE 3HAHUA IS pelie-

HHUA TCOPETHYECKHUX U NMPAKTHYESCKHX 3a1a4.




AK-2. BnaneTs CHCTEMHBIM H CPaBHUTENBHBIM aHATHZOM,

AK-3. Bnanets uccneioBaTe/IbCKUMH HaBBIKAMH.

AK-4. ¥YMeTp paboTaTh caMOCTOATEIBHO.

AK-5. BriTh cr1ocOOHBIM [MOPOKAATE HOBBIE HeH (06/1aaaTh KPeaTHBHOCTEIO).

AK-6. Baazers MEXIMCIMILIUHAPHBIM [TOAX0I0M IPH pelueHUU npobiaem.

AK-7. IMeTb HaBBIKH, CBA3aHHbIE C HCIIONH30BAaHUEM TEXHUUYECKHX CPENCTB,
ylipaBlIeHHeM HHpopMaluel u paboToH C KOMIBIOTEPOM.

AK-8. ObnanaTb HaBeIKAMH YCTHOH U ITUCBMEHHOH KOMMYHUKAIIUY,

AK-9. YMeTs yUuTBCS, MOBBIIATE CBOIO KBANU(HUKALUIO B TEUSHHE BCEH KH3-
HHU.

ConuanbHO-IM4HOCTHBIMH:

CJIK-1. O6nanath KauecTBaMH IPaskIaHCTBEHHOCTH.

CJIK-2. BBIT CITOCOOHBIM K COUHAJIEHOMY B3aHMMOACHCTBHIO.

CJIK-3. O6nanats crmocOGHOCTRIO K MEXTHYHOCTHBIM KOMMYHHKALMAM.

CJIK-5. BbITh Cr1iocOOHBIM K KPUTHKE ¥ CAMOKPHTHKE.

CJIK-6. YMetb paboTaTh B KOJIEKTUBE.

CJIK-7. CamocTosaTenpHO NpHOOpeTaTh U UCIIONB30BATh B MPAKTUYECKOH Jesi-
TENBHOCTU HOBBIE 3HaHUSL U YMEHUS, B TOM HHUCJE B HOBBIX 001acTsaX 3HaAHUH, Heno-
CPE/ICTBEHHO HE CBA3AHHBIX CO chepoil AeATeIBHOCTH.

ITpodeccuonansabMy:

NPOUIEOOCHIBEHHO-IMEXHONOZULECKAR OCAMENLHOCHTD

[TK-3 OcyuiecTBAATE 3aMycK B IKCINTYAaTAIlNIO M 00CITY)KMBaHUE MeTalliope-
AKymero ¥ cGopouHOro 06opyI0BaHUS.

ITK-5. BraneTts npuHuyunaMy 1 OCHOBHBIMU HaBBIKAMH, IpUEMaMH, METOJAaMHU
HACTPONKH, aJalTAlUK U CONPOBONKACHUA UHGOPMALMOHHBIX CUCTEM U TEXHOJIOTHI
B IPO(ECCHOHANBHOMN JIEITEIBHOCTH.

NPOEKMHO-KOHCIMPYKMOPCKAs 0esmeIbHOCHb

IIK-12. Pa3pabaTpiBaTh KOHCTPYKTOPCKYIO ¥ TEXHOJIOIHUYECKYIO HOKYMEHTa-
LU0 [0 CNEUaIbHOCTH.

I1K-13. Haxoauth onTuManbHble NPOEKTHLIE pelleHUs CO31aHus U MOJepHU-
3aLHUH TEXHOJIOIHUECKON OCHACTKM M TEXHOJIOIHYECKHX [IPOLECCOB B MALIMHOCTPOE-
HUH.

TTIK-15. HMcnons3oBaTe COBPEMEHHBIE METOMB! IIPOEKTUPOBAHUS H odopmile-
HHUS JOKYMEHTAlUH.

HAVUHO-UCCIe008AMENLCKASL U 00PA306AMENbHAA 0EAMENbHOCHIb

IIK-19, YyactBOoBaTh B CO3J2HUM U COBEPLICHCTBOBAHUU COBPEMEHHBIX HH-
(OopMAMOHHEBIX TEXHOJOTUH 511 MAIIMHOCTPOCHHS.

I1IK-22. PaboTath ¢ Hay4yHOH, HOPMATHBHO-COPaBOYHOH U celHaIbHON JuTe-
pPATYPOH.

TIK-23. 3anumarsest aHaIMTHYECKOM M HAYYHO-UCCHE0BATEIbCKON JeiTe b
HOCTEBIO.

T1IK-24. AHanu3upoBaTh M yJIy4IlaTh TEXHOJIOTHYHOCTh KOHCTPYKUHH 00bek-
TOB OCHOBHOT'O IIPOU3BOJCTBA, 000PYJ0OBAHUA U OCHACTKH B MalIHHOCTPOCHHUH.
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[MK-25. OcyllecTBAATh pallMOHATH3aTOPCKYI0 U H300peTaTebCKYI JesTe/lb-
HOCTh IO COBEPIICHCTBOBAHUIO MalLWHOCTPOUTEIBHBIX TPOU3BOJCTB, TEXHOJIOTHH,
000pyA0BaHUs, OCHACTKH.

[TK-27. Mcnonp3oBaTh COBPEMEHHBIE METO/Bl M CPEACTBA BLITIOJHEHHS Hayd-
HBIX UCCNEA0BAaHUN U 00padoTKH UX pe3y/IbTaToB, B TOM YHCJIe METOABI NIIaHUPOBa-
HUA 3KCIIEPHUMEHTOB, BEPOATHOCTHO-CTATUCTUYECKUE U APYTHE METOIbl MOACIHPO-
BaHHUA MPOLECCOB, OLEHKH MX HAACKHOCTH U HP(PEKTUBHOCTH, CPeCTBa aBTOMATH-
3a1lMM UCCIIEJOBAHUM.

[1K-28. AHann3upoBats U 0000IWAaTe HayYHBIH U HPOU3BOJACTBEHHEIH OMBIT B
0BnacTH TEXHOJOTUHN MallMHOCTPOEHUS, YIIpaBIeHHs U o0ecrieyeHHs KadecTna, Ipo-
eKTHPOBAHHUS MEXaHOCOOPOUHBIX IIEXOB U TEXHOIOTMYECKOH OCHACTKH, IPEACTaB-
JISTH €r0 B BHJE, YIOOHOM M Iepeaady 3Toi HH(OpPMAaLUHK B [TpolLiecce 00yUyeHus.

[TK-29. OcymectBnate o0ydyeHue nepcoHana, B o0JacTaxX TEXHOJOIMH Malllu-
HOCTPOEHHS, YIPAaBIeHUsA U O0ECHEHeHHUs KauecTBa, [POSKTAPOBAHUS MeXaHOcOo-
POYHBIX [IEXOB ¥ TeXHOJIOMHUYECKOH OCHACTKY B MalIMHOCTPOCHHH.

[1K-30. HMcnonp3oBaTh B Ipolecce 00yUeHHsS COBPEMEHHBIE CPEICTBa Ipe/l-
CTaBIeHHA JAHHBIX M KOHTPOJIS 3HaHUI.

Op2aHU3AYUOHHO-YAPABIEHYECKAA 0€AMENbHOCHb

[TK-31. PaGoTathb ¢ I0pHANYECKOH JIUTEPATYPOH B TPYNOBBIM 3aKOHOJATENbCT-
BOM.

ITIK-32. Opranu3oBbiBaTh padOTy MajblX KOJIEKTHBOB M MCIONHUTENEH 15
TOCTH/KECHHS OCTABACHHBIX LIEJei

ITK-33. B3auMoeHicTBOBaTE CO CHEHANUCTaMH CMEXKHbIX npodunei.

[TK-38. [Tonp3oBaTbes rnobalbHLIMU WHGOPMALMOHHBEIMH pPECYpCaMH, Bla-
JIETh COBPEMEHHBIMH CPE/ACTBAMH TEJICKOMMYHUKALIHH.

UHHOBAYUOHHAA 0EAMENLHOCHb

[TK-40. OnpenensaTs ey WHHOBAUMH B 00NacTH CBOCH NpodeccHoHabHOM
NesTeNbHOCTH U CIIOCOOBI UX AOCTHKEHHS.

[TK-43. PaspabateiBarh, HCCIeTOBATh U BHEAPATH B MEXaHOCOOPOUHOE NpOH3-
BOJICTBO HOBBIE METObI TPOEKTHPOBAHUS TEXHOIOTHYECKUX IPOLIECCOB.

3HaHWS W YMEHHUA, NpUoOpeTeHHble B PE3YJIbTATe HM3YUCHUS JAMCLHIUIMHEI
«OCHOBBI HCCHEJOBaHHH, U300peTarebCTBA W HHHOBALMOHHOH JEATEIBHOCTH B
MAaIIMHOCTPOESHUH», MOTYT OBITh HUCITOJIb30BaHbl MPH U3YUEHUH CIISAYIOUIMX JAHMCLH-
miad cneruansHocTH 1-36 01 01 «TexHonorus MalHHOCTpoeHHI»: «OCHOBBI TeX-
HOJIOTHH MalInHOCTpoeHUs», «TexHomorudyeckas ocHactka», «lIpoexrtuposanue

TEXHOJIOHYECCKHUX TIPOHECCOBY.

0611166 KOJIHYECTBO YaCOB M PaclpeaeieHNe ayJUTOPHOI'O BpEMEHH 110 BHJAAM

3aHATHHI

Obuiee KOJIMYECTBO YacOB, OTBOJMMOE Ha H3y4UeHHE y4eOHOH IMCLUILIHHBI
«OcHOBBI HccaenoBaHui, H300perarenbcTBa M MWHHOBALMOHHOM JESTENILHOCTH B
MAHIMHOCTPOEHHM», B COOTBETCTBHHM C y4YeOHBIMH IUIaHaMH II0 CHELHAIbHOCTH
1-36 01 01 «TexHOIOrHA MAIMHOCTPOSHHS» COCTABIAET Ik BceX (POPM I10oNy4YeHus
obpaszoBanus — 130 yacos.
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TpynoemkocTs y4eOHOH AMCUMIUVIMHBIL, BbIp@KEHHas B 3aU€THBIX €AMHMLAX,
cocrasisier 3,5 3a4eTHBIX eIHHHII.

Pacrpenenenne ayiMTOPHOro BpeMeHH 110 BUAAM 3aHATHiH, KypcaM K CeMecT-

pam
THeBnas 3aouHad 3ao4Has
dopma MoJIHAS COKpalleHHast
dbopma thopma
Kypc 5 4 4
Cemectp 9 7,8 7,8
Jlexuuwn (yacos) 50 10(10/-) 8(8/-)
ITpakTueckue 3aHATHS (4acoB) 18 4(-/4) 4(-/4)
Bcero ayauTopHbIx (4acos) 68 14 12

DopMBI TEKYLUEH aTTeCTalUM N0 YUeOHONH AUCIUIUIUHE
Ok3ameH {cemecTp) - - -
3aueT (cemecTp) 9 8 8
TectupoBanue {cemecTp) - - -



COUAEPXKXKAHHE YVYEBHOI'O MATEPHAJIA

Pazden 1. Ocnosur ucciedo8amensCekolt 0esmeavHOCHU 8 MAUUHOCIPOEH U
Tema 1. 1. lluknuvecKuil aJirOpUTM HUCCIEI0BaHUS
Bsoanas nexuus. Llenu u 3amaun kypca. Pojb Haykd B pa3suTuu obuiecrsa. Mero-
pus pasBuTHA Hayky B benapyceu. Llens uceneposanus. Uepapxuyeckas nenesas Mo-
Aenb. Mognens o0nexta Mccnenosanus. Anpobalus MOAENHW/THIIOTE3bl. AHanus pe-
3ynbTaToB. KoppekTupoBka MOAETH/TUITOTESEI.
Tema 1.2. DKcnepuMeHT
OKCIepuMeHT. YpoBHHU (PakTopoB U QyHKIMS oTkiuka. Knaccuukanus sKcrepH-
MeHTOB. Knaccupuranns GaxkTopoB U 00beKTOB HCCleAOBaHuSA, THITBI H3MEPEHUH K
XapakTep ommboKx B HUX. Cucrematuyeckas oummbka. CayvaiiHas omubka. I'py6as
ownbka. Knaccuduxkarm,
Tema 1.3. MeToapl NIaHAPOBAHUS SKCITIEPUMEHTA
MeToznsl naBMPOBAHMs 3KCIEPHMEHTA. DTalbl cocTaBileHns Iuada. Beibop unTep-
BaJ0B MEXJly YPOBHSIMH (raKTOPOB M MOpsiiKa NpoBeaeHus onelToB. Knaccuduxanus
nnanoB. [Inanuposanue onHodakTopHoro »kcnepuMenTa. [locnegosarensHbIl ax
(IIT). Pangomusuposanusblil wian (PIT). [InaaupoBanine MHOrO(aKTOPHOIO JKCIIE-
pumenta. Ilnansl nepsoro nopsaxa. Ionuwii dakropusii maan (ITPI) tuna 2%
Csoiicraa I1PIT tina 2%, IpoGusiit paktopusiii mian (JOI1). Ienepupyiowmee coot-
HOILLIEHHE M ONpeAenArolui koHTpact. [lnan cnyuaiinoro 6ananca (I1ICB). Hacki-
iwenHocTh niaada. [lopsinox cocrapaeHus nnana W oGpaboTKa pe3yibTaToOB IIPH UC-
TOJB30BAHMY IAHOB NepBOro nopsaxa. IloHaTHe 0 miIaHax BTOPOro rnopsaka: opTo-
TOH&JIBHBIA LIeHTpaibHblil KoMno3unyonHbl naan (OLIKID); porartabensHbiii 1eH-
TpallbHbIA KOMIO3HLMOHHBIN niad (PLIKTI).
Tema 1.4. MeToupl NOMCKOBOH ONTHMU3ALUN
Meton I'aycca-3afiens; MeTOA IpaAMeHTa; METOA KPYTOro BOCXOXKAEHHsA Bokca-
YuincoHna; CUMIINIEKCHBIA MeTo. JlOCTOMHCTBA M HEIOCTATKH Ka)XXAOro MeToa.
Tema 1.5. CratuctHyeckas odpaboTka sKCrepuMeHTAIBHOH HHOPMALIHH,
basosrie OHATHS MaTEMaTHYECKOH CTAaTUCTHKU: cy4yaliHas BeTHYHHA; BEPOSTHOCTD
COOBITHA; 3aKOH paclpeleNleHus CllydalHbIX BEJUYUH U €r0 XapakTepUCTHKY (HHTe-
rpanbHas U AuddepeHInanbHas QYHKUHH pacrpeie]eHns BeposaTHocTei). Hucao-
BLI€ ITApaMeTphl paclpelieiieHHs: MaTeMaTHuYecKoe OKUJIaHHe, AHUCIEePCHs, acHM-
MeTpHd H okcuecc, OCHOBHEIE 3aKOHBI paclpe/eeHus CIyJaHHbIX BeTHYHH.
Tema 1.6. BEIOOPOYHEIH METO CTATUCTUIECKON 00paGoTKH.
OcHOBHBIE TOHSTHS (reHepaibHas COBOKYIIHOCTb, BBIOGOpKA, OLIEHKA) U TeopeTuye-
ckoe obocHoBaHue (TeopeMbl YeOwinesa u JlanyHosa). Knaccudukanus oueHOK
(ToueyHas M MHTepBaibHas). PacueT cyMMapHBIX OIIUGOK A7l IPIMOTO U KOCBEHHO-
ro usmepenus. IlocnenoBarenbHOCT OLIGHKH HCTHHHOTO 3HAYCHHS M3MepseMoi Be-
JMYMHB! ¢ MTOMOILEI BhIOOPOUYHOrO METOAA CTaTHCTHYEecKOH 00paloTKH 3KcrepH-
MEHTANIBHEIX [JaHHBIX. BEIOOp Tteoperuueckoi ¢yHkuuu pacnpeneieHus. Pacuer
oueHok. Ilposepka rumnoresel. Kpurepmu cornacus (ITupcona, Koamoroposa-
CmupHoBa).
Tema 1.7. OcHOBBI KOPPEAALHOHHOIO U PErPECCHOHHOTO aHaIu3a.
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OcHOBHBIEC TIOHATHSA, NIPEAIIOCEITKH, METOAbl NPOBEPKH. MeToa HAMMEHBIINX KBaj-
paros. OueHKa 10CTOBEpHOCTH pe3ynbTaToB. Kpurepun Koxpena, bapriera u ®u-
niepa.
Tema 1.8. Meroasl OUEHKM KOPPO3HOHHO-, aTMOCc(epo-, H3HOCOCTOMKOCTH Mare-
PUAJIOB U eTaneil Malllul
Koppo3uoHHas CTOHKOCTh AeTaleli MAalluH ¥ METOIBI €€ OLeHKH. DIIeKTPOXHMuYe-
CKHME, MHKPOCKOIIUYECKHUE, BECOBbIC, (OTOKOJOpPHMETpUUYECKHE MeToibl. MeToan!
OLEHKH aTMOC(HEepOCTOHKOCTH MaTepuaioB. ATMochepHble GaKTopbl, BLI3EIBAIOIHE
cTapeHye nojauMmepa. [JoarocpouHble H YCKOPEHHBIE, KOMIIEKCHbIE W TePMOIHUKIH-~
YeCKHe MCnpITanus. M3HOCOCTOHKOCTE AeTased MalluH ¥ MeToisl €€ oueHkd. O6-
e ceefeHus. OCHOBHbBIE TPOLIECChl, IPUBOALINE K H3HAIUHBaHMIO, KuneTnka us3-
HamuBauud. Buns! uznamwmsanus. KonudecTBeHHBIE XapaKTepUCTHKH Ipolecca u3-
HalUMBaHUA. MeTolbl W3Mepenus u3Hoca. MeTon U3MepeHHs TUHEHHEBIX Pa3MepoB,
METOJ| HCKYCCTBEHHBIX 0a3, MeTOJ MaclsHOH 11podsl, METOJ MOBEPXHOCTHOI aKTH-
BH3allHH. ¥ CTAHOBKY 18 UCIBITAHUS 00pa3lioB HAa U3HOCOCTOHKOCTD.
Tema 1.9. Metonpl onpeAelieHUs MEXaHHYECKHX M TEIIO(U3NIECKUX CBOWCTB Ma-
TEePUAJIOB U U3AENIUH.
Cratuueckue, AUHAMHYECKUe, YCTATOCTHBIE METOIbI ONeHKU. McIBlTaHue Ha pacTs-
KEHHE, CKATHE, M3TMO KU KpydeHHe. CXeMbl Harpy»KeHHUS M pacdeT OCHOBHBIX MPOY-
HOCTHBIX XapakKTepUCTHK. Tennodusnyeckue MeTOAbl HCCIEeAOBAHUS MaTEpHaNoOB.
JunaToMeTpus, TEpMOTrpaBUMETPHs, AepUBATHBHAS TEPMOIrPaBUMETpHs, AU PpepeH-
IMaNbHBIA TepMHYECKHH aHanu3, nepuBarorpadus, kajopumerpus. DakTopsl,
BIHSIOUIME HA NPOTEKaHHe TePMUYECKUX MPeBpalieHH.
Tema 1.10. MeTonpl nccne10BaHNS ITOBEPXHOCTH.
MeTtoap! oueHky Tonorpaduu 1 MOPQOIOTHH HOBEPXHOCTH. BUBI OTKIIOHEHHS T10-
BEPXHOCTH OT IeOMETPHYECKH IPaBHJBHBIX (PopM. MaxkporeoMeTpHYecK{e OTKIIO-
HEHU:, BOJIHUCTOCTH, IUEPOXOBATOCTh, CYOMHKPOLLIEPOXOBATOCTh. JNEKTPOHHAsA, Oll-
THYECKasl, 30H0Bass MUKPOCKOINHU. CIIEKTPOCKONMYECKHE METO/Ibl aHAJIN3a [TOBePX-~
HocTH. Knaccumdukanus CIEKTPOCKOIMMECKMX METOJOB I0 BUAY 30HIUPYIOLIEro
MOBEPXHOCTh NMOTOKA YACTUL; O BUAY IMUTTUPYEMBIX (I€TEeKTHPYEMBIX ) YacTHLL, O
AHanas’oHaMm JJIWH 2JE€KTPOMArHUWTHBIX BOJIH 30HJHPYIOLIETrO H3JIy4YeHUs; N0 THIaM
KBAHTOBBIX [I€PEXOJ0B; 10 THIIaM HCCIEAYEMBIX OOBEKTOB. DJIEKTPOHHAS CIIEKTPO-
cxonus. KonedarenbHas cnekrpockonust. Macc— cneKTpoCKomus.

Pasoden 2. Ocnoswi uzobpemamenvcmea 6 MAUUHOCIPOEHUU
Tema 2.1. OcHOBHBIE 3Tanbl TBOpYeckoro mnpouecca. [IyTH pa3BUTHS TBOPUIECKOTO
MBILIIEH NS,
KpeatusHocTs U uHTenmekT. OueHka ypoeHd uHTe/uiekta: 1Q. XapakTepHCTHKU
TBOPYECKOI'0 MBIIIUIEHNs:: THOKOCTh MBIIUIEHHs, OerjiocTh MellieHus, [ /IaBHEIE
NPENITCTBUA NpPH NOMCKE HOBBIX Haei. OcCHOBHBIE 3Talbl TBOPYECKOIO INpollecca.
ITyTn pasBUTHA TBOPHECKOTO MBILUICHUA. OCHOBHBIC NOHATHS: TEXHUYECKHUH 00bEKT
(TO), Texnuueckas cucrema {TC), rexnuueckoe nporusopeune (TII), pusnueckoe
nporusopeyre (PIT). 3akonw pazputus TC.
Tema 2.2. MeTtozsl penieHUs M300pETATENBCKUX 3824,
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Metoa U3MEHEHHs UCXOAHBIX YCTaHOBOK (0a3bl). Meton ananusa atpubytos. MeToa
MOCTAHOBKH BOMPOCOB (scamper). Mopgonoruueckuil ananuz. MeTolbl Uppanno-
HaJlbHOrO MEIenusa. Metonel obpa3os. MeToasl HarpapisgeMoro BOOOpaeHus
(BU3yanM3alMOHHBIE MeTOAb!). MeTon noucka cBs3eil, aHanorui, acconuanui. dak-
TOpBI, OTpeaeIsatonue 3pPeKTHBHOCTD NPUEMOB UPPALIHOHATBHOI'O MBILLIEHM.
Tema 2.3. MeToabl pa3BUTHS HACH.
Meron Borpocos. KoaneKkTHBHbIE METOABI TOMCKAa HIEUH: METOJ «MO3IrOBOrO LUTYp-
Ma» M ero pa3HOBMIHOCTH, CHHEKTUYECKUH MeTo 1, MeTol KoHDepeHIINH uaei,
Tema 2.4. OCHOBBI TAaTE€HTOBEICHHS.
OcHoBHEIE NOHATHA NaTeHToBedeHMA. OdopMiIeHUe 3asBOYHBIX MATEPUAIOB Ha
uzo0peTeHHE.

Pazoen 3. Ocroebr unHOSAYUOHHOU OEAMETLHOCIIU 8 MAUUHOCMPOSHUY
Tema 3.1. CylIHOCTD U cofiepKaHUE OHSITHS «MHHOBALIHA».
Mecto # posib HHHOBALMH B npouecce pa3BuTHs. Llenn U MeTOAb HHHOBALHOBHON
JEeATeILHOCTH, HHHOBALIMOHHEBIE 3aKoHbl. MHHOBaUMOHHBIA npoLecc, ero ¢gassl, Kpu-
TEpUH HHHOBalMH, XapakTep MHHOBAIlHOHHOTO ITpoNecea.
Tema 3.2. Oprann3zalysi ”HHOBALlUOHHOH NeATeNbHOCTH.
Ilouck, cucTeMaTH3alKs, aHAIU3 W pa3paboTka MHHOBALMOHHBIX TEXHOJIOTHUH, I1po-
eKTOB, pelieHnil. O00CHOBaHHE HEOOXOOUMOCTH HX BHEAPEHHS. YIIpaBleHue HHHO-
BAlHOHHLIMH MNpoekTaMy. MHBecTHpoBaBMe, BHeApeHHe, oueHKa >(DeKTHBHOCTH
MHHOBaLMi. I 'ocy1apcTBeHHass HHHOBAUMOHHAS MTOJIUTHKA, MEXKAYHAPOIHBIN ONBIT B
MallHHOCTPOSHHH.
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YUEBHO-METOJIMYECKAS KAPTA YUEGHOW JTUCLIVITIMHDBI
(lueBras GopmMa nosydenns o6pa3oBaHus)

. Konnuecrso AYJHUTOPHBLIX 4aCOB g -
£ v ey u 3 g
= 5 15 £ 5 s
é 2 Hassanme paszaena, S 8 E2FE8F o é} a, z =
o P TEMBI g §§g§§g§§ 8;3) ol
4 Q0 o= = =laon = - = o™
= = 2 35 3e 8 = o,
= =8 |8 s | 8
— =7
1 OCHOBBI HCCIEAOBATENBCKOM NeATEIBHOCTH
B MaIMHOCTPOCHUH
1.1 | [{uxkauyeckuil aJirOpUTM HCCIIETOBAHS 2 T, 3.
1.2 | DKcriepuMeHT 2 3P, 1,3
1.3 | MeToaB NIaHAPOBaHMS SKCTICPHMEHTA 4 2 311P, T, 3
1.4 | MeToasl TOMCKOBON ONITUMU3ALIA 2 2 3P, T, 3
1.5 | Cratuctudeckas oOpaboTka skciepumed- | 2 2 3IP, T, 3
TAILHOK HHPOPMaLUU
1.6 | Beibopounsiii MeToa cTaTHCTHYecko# 00-{ 2 2 3I1P. T, 3
paboTKH
1.7 | OcHOBBI KOPPENALHOHHOTO H PErpecCHOH- 2 2 3IIP, T, 3
HOT0 aHanu3a
1.8 | Meroas! ONEHKH KOPpPO3HOHHO-, atMocde- | 4 3P, T, 3.
PO-, H3HOCOCTOMKOCTH MATEPHANOR H IETa-
Jiell MallluH
1.9 | Merons! onmpemeneHMS MEXaHUYSCKUX H 4 3JIP, T, 3.
TIIOhU3INIECKHX CBONCTB MATEpHAIOB H
3nenui
1.10 | MeTo161 HCCIIENOBARUS TTIOBEPXHOCTH 4 T,3
PyGekHblil KOHTPOIb 2 T
2 1 OcHOBBl H300peTaTeNLCTB2 B MAUIMHO-
CTPOCHUH
2.1 | OcHOBHBIE 3TambLl TBOPYECKOIQ IMponecca 4 2 3P, T, 3
IlyTi pa3BuTHs TBOPYECKOTO MBIILICHHS
2.2 | Mertonpl pelieHus H300peTaTeNIbCKuX 3amay | 4 2 3P, T, 3
2.3 | MeToas! pa3sBUTHA HeH 2 T.3
2.4 | OcHOBEI MaTeHTOBEACHMA 2 T,3
PyGexHB1 KOHTPOIIL 2 T
3 OCHOBBI HHHOBAIHOHHOH JEATENBHOCTH B
MaliHBOCTPOCHHMH
3.1 | CylyHOCTE U CONEPKAHHUE TIOHATHS (HMHHO- | 2 2 [P, T, 3
BaLHg»
3.2 | Opranusanus HHHOBAUHOHHOH JesaTeapHo- | 4 2 3MIP, T, 3
CTH
Hroro 50 18

Hermonb3yemsle cokpamenus: 3[1P — zamura ripakruyeckoi padorsr; T — tecTu-
poBaHue; 3 — 3ay4er.
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YYEBHO-METOJNYECKAS KAPTA YYEBHOW JIMCLMTLIMHEBL
(3aounas nonHad Gopma noaydeHus o0pa3zoBaHus)

. Konuuectso dYJUTOPHBIX 4acOB g =
g ) Q @ 8 g
5 = 2 w = = z = z* &
§ Z Hassauue pazaena, 5 18 S2EEE gl 2 gz
oo B TEMBI 2 §§§§§§m 8;;) s 5
g S ESERgE S| & 2"
= o ) % = o
= - O o § S
1 | OCHOBEI HCCIEAOBATENLCKOH JEATENLHOCTH
B MALLIKHOCTPOEHNH
1.1 | Hukanueckui anropuTM HCCJIEAOBAHMS 1 3.
1.2 | DKeepuMeHT 1 3
1.3 | MeToas! [IaHHPOBaHUA IKCIIEPHMEHTE 1 2 311P, 3
1.4 | Meroasi NOHCKOBOH OIITUMH3AHHUH 1 3
1.5 | Cratuctuueckass oOpaboTka SKCIIEpHMEH- 3
TaJIbHOH WHDOPMAIIHH
1.6 | BeibopouHBlii MeTOon CTATHCTHYECKOH 00- 3
paloOTKH
1.7 | OCHOBEI KOPPEIALMOHHOIO U PErpeccHoH- | | 2 311P, 3
HOT'O aHAIH3a
1.8 | Meronsl OLUEHKH KOPPO3MOHHO-, atMoc(e- | | 3.
PO-, H3HOCOCTORKOCTH MaTepualoB U AeTa-
JIeH Malluy
1.9 | MeTonws! ompeneneHHsS MEXaHHUYECKHX H 1 3.
TeIJIOQHU3HUECKUX CBOHCTB MatepHaloB H
U3AEIIHIA
1.10 | MeTtoanl HCCiIeI0BAHUS NTOBEPXHOCTH 1 3
PybexHEINM KOHTPOIIDL
2 i OcsHoppl u300peTaTenbeTBA B MAUIMHO-
CTPOCHHH
2.1 | OcHOBHBIE 23Tallbl TBOPYECKOIO IIpolIlecca. 3
[TyTH pa3sBHTHS TBOPYECKOI'O MBHIUICHHS
2.2 | Meroas! pemienns H3obperarenbekux 3aqad | 1 3
2.3 | MeTons! pa3BHTHA HACH 3
2.4 | OCHOBBI IATEHTOBEACHUS 3
PybeskHbIH KOHTPOIb
3 | OcHOBEI HHHOBALMOHHOMH JEATEILHOCTH B
MaIIHHOCTPOSHUH
3.1 | CymiHOCTE U COAEPKAHHE IIOHATHS «HHHO- 1 3
BaLLAY
3.2 | Opranuzauusi HHHOBAUMOHHOH RESTE/NbHO- 3
CTH
Hrtoro 10 4

Uenonssyemsle cokpamenus: TP — 3ammta npakTudeckoi paborsl; 3 — 3ayer.
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YYEBHO-METOJIMYECKAS KAPTA YUYEBHOM JIMCLIMITIMHbBI
(3aounas cokpallleHHas gopma NonydeHus: oopasoBaHMsl)

R Konunuectso ay IHTOPHBIX YACOB o} =
= L 5 y § S
f—f[ - § E é il o & =
§ 2 Haspanue pasnena, = |8 88 E2E o 503 2 g =
) g |ZESgQiE g 2 oo = oo
8-‘&« TEMBI % Egigagf g>) §5
§ = é 3 QE) a8 » E‘ %
= =0 S S S
1 | OcHOBEI HcCIEOBATENLCKOH NeATENTBHOCTH
B MAlUMHOCTPOEHHH
1.1 | l{uxnudeckui aIropuTM HCC/IeI0BaHHS 1 3.
1.2 | DKcnepHMenT 0.5 3
1.3 | Meroxsl IUIaHRPOBARUS IKCIIEPIMEHTE 05 | 2 3I1P, 3
1.4 | Metoapl HOHCKOBOH ONTHMH3AIHH 1 3
1.5 | Crarucrudeckas oOpaborka 3KCIepUMEH- 3
TaJIbHOH HHbopMaInn
1.6 | Beibopounblii MeTOA cTaTHCTHYECKOH o00- 3
paboTKH
1.7 | OcHOBBI KOppPENSAIMOHHOTO M perpeccHoH- | ! 2 3I1P, 3
HOTO aHajIu3a
1.8 | Mertozap! OLIEHKH KOpPpPO3HOHHO-, atMoche- 1 3.
PO-, H3HOCOCTOHKOCTH MaTepHaNIOB H JETa-
JIeH MallliHi
1.9 | Mertoasl OnpejeneHUs  MEXaHWYeCKHUX H l 3.
TEIVIOPH3HYECKHX CBONCTB MAaTEPHAIOB H
H3JeuH
1.10 | Metozel HCCIICHOBARUS TOBEPXHOCTH 1 3
PyGexHb1ll KOHTPOJIB
2 | OcHoBBl M300peTaTesnbeTBa B MAlUWHO-
CTPOCHHH
2.1 | OcHOBHBIE 3Tanbi TBOPYECKOrO IIpoLecca. 3
[lyTH pa3BHTHS TBOPUECKOI'0 MBILLICHHS
2.2 | Metoas! pemieHys #300peTaTenbekix 3a1ay 3
2.3 | Mertonpl pa3BUTHS HICH 3
2.4 | OCHOBBI IAaTEHTOBEICHHS 3
PyOesxHblil KOHTPOJIL
3 | OCHOBbI HHHOBallHOHHOH AEATEIBHOCTH B
MAUIHHOCTPOCHHH
3.1 | CymHocTs U coaepXaHue MOHATHS «HHHO- 1 3
BALHD»
3.2 | Oprauu3anus HHHOBALHOHHON IEATENBHO- 3
CTH
Wtoro 8 4

Hcnonp3yemele cokpatnenusi: 3[1P — 3amura npaktudeckoil paborsl; 3 — 3a4er.
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MHO®OPMAIIMOHHO-METOJVYECKAS HACTD
OcHOBHas nUTEpaTypa

1. Uaperxo M.B. Metoas! uccienopanmit: Yue6. nocobue ans By3oB. - ['omens:
ITTY um I1.0.Cyxoro, 2007.- 118 ¢.

2. Kane M.M. OcHOBB! HAYYHBIX HCCIIEAOBAHHUH B TEXHOJOTHH MAIHHOCTPOCHHA!
Yue6d. mocobue 18 By30B. -MH.: B mxk., 1987. -231¢.

3. OcHOBEl HayuHbBIX HcclefoBanuit. Ilon pea. mpod. B.MA. Kpyrosa, nou.
B.B.ITonoga. -M.: Bricin. wk., 1989. -400c.

4, Tlonouukud A.J. OCHOBE HHXEHEPHOI0 TBOpUecTBa: Y4yebH. mocodue s CTy-
IeHTOB BTY30B. -M.: MaumHocTpoenue. 1998. -368c.

5. 1lunuuckuii B.I. TIpUHIKIIE MEXEHePHOro TBOpUecTBa. YacTs 2. 3aKOHOMEpHO-
CTH Pa3BUTHA TEXHMUECKHX CHCTEM M METOJIbI FeHepallvy Ujied. YUuebHoe 1oco-
6ue. — Tomens: [TIM, 1993, 112c.

6. T'pombixo O.B. TlpuHUHIIEL HHKEHEPHOro TBOpUeCcTBa. HacTh 1.001e BOIIpOCHL
HHKEHEpHOTo TBopuecTsa. Yuebroe nocodue. — Fomens: I'TIH, 1994. — 118 c.

7. Tpomeiko O.B., Txaues B.M. IIpuHuuIBI WHKEHEPHOIO TBOPHECTBA. HacTts
3.COopHUK 3a1a4, NPUEMOB, PpdexTop. YuebHoe nocodue. — I'omes: I'TIH,
1995. - 110 c.

8. TTarenToBeenue: YueGHHK Ul BTy308/ moj ped. B.A. Pacennesa.-3-e usnanue,
nepepabotanHoe nononHeHHOe - M.: Mammnoctpoerns, 1984. -351c.

JlonoIHUTENBHAS IUTEPATYPa

9. Kage M.M. Metobl HOBBIIIEHUS 3QPeKTHBHOCTH HHIKEHEPHOIO TBOPYECTBA.
VyebH. nocodye A CTYACHTOB MAlIHHOCTPOUTEIIBHBIX cneuMaiabHocTed - MH.:
I'TIA, 1998. -122c¢.

10.Meeposnuy M.U., lliparuna JLH. TexHOROrHA TBOPHYECKOTO MBILUICHHUA. MH.:
Xapsecr, 2000. 432 c.

11. Anprinymiep I'.C. Hality unero. BBeaenue B TEOPHIO DEIICHUA n3o0peTarTesib-
CKUX 3a7au. 2-e u3j. not. — Hosocubupek: Hayka, Cubupckoe otaenenue, 1991.
-225 ¢.

12. TexHHYECKOE TBOPUECTBO: TEOPHs, METOXOJIOTHS, MPAKTHKA. JHIHKIONEIHYe-
cKuil cniosapb-cripasoyHuk/ Iox pen. A.WN.INonosunkuHa. 1995. 408 c.

13.Kpor JO.I'. Meto010rst HOBBIIIEHAs 3P (PEKTHBHOCTH TEXHHYECKOTO TBOPIECT-
Ba. — M.: M3-Bo B3IIM. 1989. 255 ¢.

14.ITapxomenko B.IT. OcHoOBbl TEXHHYECKOTO TBOPHECTBA. VuebGHoe mocobue. MH.:
Xapgecr, 2000. -342 c¢.

15.Jlynun-bapkosckuit M1.B., Kapramosa A.H. M3mepenne ¥ ananus UIEpOXOBATO-
CTH H HEKPYTJIOCTH OBEPXHOCTH. - M.: Maiuunoctpoenue, 1978. -230c.
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DJIEKTPOHHBIE KYPChI JHCLMILIHHB

1. Lapenko M.B. OcHoB ucclieqoBannii, n300peTaTeabeTBa U MHHOBAMOHHOM
JACATENIBHOCTH B MAIIWHOCTPOEHHH ODNEKTPOHHBIH yueGHO-METOLUYECKUH KOM-
IUIEKC AUCUHMMIHHBI IS CTYAEHTOB crneuunanbHocTd 1-36 01 01 «TexHonorus
MaIIMHOCTPOCHHAY» JJHEBHOH U 3a04HOMH (popmbl o6yuerus / U.B.1lapenko. - Io-
MeJIb: ITTY M. I1.O. Cyxoro, 2012, Pexum A0CTYnAa:
hitp://y.gstu.by/course/view.php?id=1201

IlepeveHs KOMIBIOTEPHBIX NPOIPAMM, HATTISIHBIX U APYTHX TIOCOBUI, MeToHYe-
CKHX YKa3aHHMH ¥ MaTEPUAIIOB U TEXHHIECKUX CPeACTB ObyueHus

1. OcHoBbl HccnenoBaHMH, U300peTATENHCTBA U NHHOBALMOBHON JeSTENLHOCTH B
MaIIMHOCTPOSHUH: TIPAKTHKYM I10 OJHOMMEHHOH THCLHUIUIMHE [Jisi CTYIEHTOB
criennanbHOCTH 1-36 01 01 «TexHONOrMa MalIHHOCTPOEHHUA» AHEBHOI U 3804HOIH
dopmpl 06yuenus / V.B.Iapenko. — I'omens: TTTY, 2013.- 40 c.

2. Tlpoexrtop
3. Vuebnas Bepcus cucrems! T-FLEX Parametric CAD
4. Yuebnas Bepcus cucteMs! Texnollpo
5. Microsoft Office Excel
6. Microsoft Office Word
7. Microsoft Office PowerPoint ) el o Ly B,
( ice b vitenie I XT g Al 6{'&4%3’{ 0//?, /\/( o /

ITepeuens TeM npakTH4eckux paGor

1. TlpuMmeneHHe KOppeISUMOHHO-PETPECCHOHHOIO aHaiusa IIPH HCCIeJOBaHHH
BIIMSHAS PEKUMOB ITMQoBaHys (V,S) Ha [IepoX0oBaTOCTh IOBEPXHOCTH ACTANeH.
2. Merogsl 06paboTKY pe3yIbTaTOB NPSAMBIX H3MEPEHMIA.

3. Metoasl 06paboTKy pe3yNbTaTOB KOCBEHHBIX H3MEPEHHH,

4. MeToBI HCCNIEJ0BaHUA aTMOC(EPOCTONKOCTH MaTePHAIOB.

5. MerToab! OLIEHKH KOPPO3HOHHOM CTOKKOCTH feTaneil Malumy.

6. MeTozpl OLIEHKH H3HOCOCTOHKOCTH AeTajdeH MallkiH.

7. MeToabl HCCNEAOBAHNA MEXaHU4IeCKHX CBOHCTB MaTepHalioB.

8. MeTozib! onleHKH Tonorpaduu u MophOIOruk NOBEPXHOCTH.

9. CrieKTpOCKONMYECKHE METOB (DH3NKO-XMMHYECKOI0 aHAIM3a MAaTepHAJIOB.

10. Tennodusndeckue METOIB! HCCIIENOBAHNA,

11. TexHosorus passuTHs TBOPIECKOTO MBILLICHHAS U METOAONOIUS [eHEPALMH
TBOPYCCKHX HJIeil Ha MpUMepe aHaau3a Ouorpadum TBOPUECKOH JIHYHOCTH.

12. PazBuTie rubkocTy ¥ 6EryIOCTH MBILLIEHHUS.

I13. Metoas! pa3BuTHS BepOaabHOrO HHTENIEKTA.

14, MeTone! pa3BUTHA JIOIHKO-MaTeMaTHUECKOTO HHTEIINEKTA.

15. PazButne BU3yasibHO-IPOCTPAHCTBEHHOIO HHTEIEKTA.
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16. OcBoeHMe MPHEMOB MOMCKA HAeH C MOMOLLIBLIO IMOC/IE0BATENLHO-JIOTHIECKOTO

MBIILICHHS.
17. OcBoeHye METOOB MIPEO0sIeH S NIPENSTCTBUN 1P TOUCKE HOBBIX HIEH.

Temaruka pedepatuBHbIX padoT

Paznen 1 UaTerpdpoBaHuble CHCTEMB] IIPOEKTHPOBAHHS B YIIPABJICHUS

Tema 1.1 OcCHOBBI OCTPOEHHsS HHTEIPHUPOBAHHEIX AaBTOMATH3HUPOBAHHBIX
IIPOU3BO/ICTB

Tema 1.2 CTpyKTypa U COCTAB MHTEIPUPOBAHHBIX CHCTIEM IIPOCKTHPOBAHUS U
YIpaBIeHUS

Tema 1.3 Merojoorus pa3paboTKH UHTETPUPOBAHHBIX CUCTEM NPOEKTHPOBA-
HUA W yOpaBleHus

Tema 1.4 KOMIIOHEHTB HHTETPUPOBAHHBIX CUCTEM IIPOEKTHPOBAHUA ¥ YyIIPaB-
JICHHUS

Tema 1.5 CpenctBa ceTeBOH TNOINAEPXKKH HHTErPUPOBAHHON aBTOMAaTH3HPO-
BaHHOM CHCTEMBI

Tema 1.6 [IporpaMMHO-TeXHHUYECKHE YCTPOHCTBA MHTETPHPOBAHHOM aBTOMa-~
TU3UPOBAHHON CUCTEMBI

Tema 1.7 IlporpammHoe obecrneyeHne HHTErPUPOBAHHOH dBTOMATH3HPOBAH-
HOW CHCTEMB! YIpaBiICHUA

Tema 1.8 O630p UHTETPUPOBAHHBIX CHCTEM [TPOEKTUPOBAHUA K YTIPABICHHS

Pasgen 2 VudopmannonHas nojiepxxa XU3HEHHOIO LKK/Ia H3IENHA Malld-
HOCTPOEHMA

Tema 2.1 IpearnocsIKy ¢O3AaHUSA KOHLENIUH HHPOPMALMOHHOM MOJAEPKKY
YKH3HEHHOTO LIMKJIa U3AeIui MallIHHOCTPOSHHS

Tema 2.2 OcHOBHBIE HONOKEHHS KOHUETIHH MHOOPMaLMOHHON NOAAEPKKU
YKU3HEHHOTO 1IMKJIa U3AEAHH MAIIHHOCTPOEHNS

Tema 2.3 MHdopmaLuoHHas cpefa *KH3HeHHOT 0 LUK H31eTHA

Tema 2.4 Meromonorus npeacrasieHns U oOMeHa AAHHBIMU [IPH peaTH3auu
HH(POPMALIMOHHOM [TOANEPHKH KH3HEHHOTO 1UKIa H3AETHH MALIMHOCTPOCHHUA

Tema 2.5 TexHoJIOTHs YyNPaBIeHHUsS JaHHBIMH 00 M3JeIHAX MaUIHHOCTPOCHHS

Tema 2.6 MuTerpupoBansas JOTHCTHYECKas MOANEPKKA MHIHCHHOTO LIHMKnAA
31T MallHHOCTPOCHNS

Tema 2.7 OYHKUMY U KJIacCU(DHKALUA UHTEPAKTUBHBIX 3JICKTPOHHbBIX TEXHHU-
YECKUX PYKOBOACTB MOAJSPIKKH KU3HEHHOIO [IUKJIa U31e/THH MAalTHHOCTPOSHNS

Tema 2.8 Hcnonwszosaune CAD-cucrem (Monyneit) mns HHPOPMALMOHHOH
HOAIEPKKH )KU3HEHHOTO 1IHKJIa H3AeJIMH MAIUHOCTPOEHHUS

Tema 2.9 Wcnonszosauue CAE-cucrem (Monyiei) [y HHGOPMAaLMOHHON
NOIEPKKY SKU3HEHHOTO LHKJIA U3eIHH MAllIMHOCTPOSHHUS

Tema 2.10 OnbIT WCNONB30BaHHUS KOHLEMIMH UHOOPMALUMOHHON NOAAEPKKH
YKU3HEHHOrO LMKIa W3S Ui MAIIMHOCTPOSHUS HA NPOMBILIIEHHEIX NTPEANPHATHAX
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Paznen 3 KomnploTepHsle TEXHONOIUH, MOJEIHPOBAHUE U ABTOMATH3UPOBAH-
HBIE€ CUCTEMbI B MRIITHHOCTPOEHHH

3.1 TonsATHe 0 MOZENAX H MOJCTHPOBAHNH B HAYKE M TEXHHKE

3.2 MeToaonorust UMUTAIIHOHHOIO MOEIHPOBAHHS

3.3 MnKkeHepHBIH aHalu3 U KOMIIBIOTEPHOE MOIEIHPOBaHHE

3.4 KomnproTepHas rpadika M reoMeTpHYECKOe MO/I€IUPOBaHHE

3.5 KoMIeroTepHbie TeXHOI0THY 1 MojenupoBanue B CAITP

3.6 Cosaanue, BHepEHHE U MHTErPALHs [IPOMBILLIEHHBIX aBTOMATU3HPOBAH-
HBIX CHCTEM U TeXHOIOTHH

3.7 KoMipioTepHOE MOIEIHPOBAHHE ¥ aBTOMATH3ALUSA TEXHOIOIHYECKHX
TIPOLIECCOB IIPOU3BOLCTBRA

3.8 IlonaTne MaTeMaTH4ecKoll MOZETH U MOAEIHPOBAHUS TEXHOMOIHYECKHUX
IIPOUECCOB COOPKH M MEXaHH4eCKOH 00paboTKy H3menuil MaLIMHOCTPOEHHS

3.9 Knaccudukanus MaTeMaTHYeCKHX MOJeNeH TEXHONOIHYECKHX IPOIIECCOB
cOopKu M MexaHHYecKoH 06paboTKu H3aenuil MalllMHOCTPOEHHUS

3.10 Knaccudpuxanus MaTeMaTHY€CKUX METOAOB TEXHOIOTMYECKAX MPONEC-
CoB cOOpKH B MexaHH4IecKoH 06paboTKy U3enMii MAIMHOCTPOCHHS

3.11 I'eomeTpuyeckue Moaead 06BEKTOB U3FOTORICHUA

3.12 MaremaTH4eckoe MOJCIUPOBaHHE ITANOB NPOEKTHPOBAHMSA TEXHOJOIH-
YECKUX MPOLECCOB COOPKHU

3.13 MaremaTuyeckue MOJENH TeXHOJOIHYECKHX IIPOLECCOB MEXaHUYeCKOH
06paboTKN 3ar0TOBOK

3.14 MaremaTH4ecKHe MOJENH B CHCTEMaX aBTOMATH3MPOBAHHOIO MPOEKTH-

poBaHus

Paznen 4 MHTErpupoBaHHEIE TeHEPATHBHEIE TEXHOIOTHU

4.1 HuTerpupoBaHHble IeHEpaTHBHbIE TEXHONOIHU U MX MECTO B COBPEMEH-
HOM IIPOU3BOJCTBE

4.2 ®du3HYecKre OCHOBBI IIOCIOHHOTO BRIPALIMBAHMS U3AEIHI

4.3 I'enepaTHBHBIE MHTEIPUPOBAHHEIE TEXHOIOIMH MAKPOYPOBHS

4.4 VHTerpupoBaHHBIE TI'€HCPATHUBHBIE TEXHOJOIMH MEPEXOJHOTO CM-MM
YPOBHS

4.5 VHTerpHpOBaHHBIE TI'€HEPATHBHBIE TEXHOJOIHU TEPEXOJHOr0 MM-MKM
YPOBHS

4.6 MInTerpupoBaHHEIe reHepaTUBHEIE TEXHONOTHHA MHKPOYPOBHS

4.7 iaTerpupoBaHHBIE I'eéHEPAaTHBHBIE TEXHOIOTHH HAHOYPOBHS

TectoBrle 3amaHus
TectupoBaHve NPOBOAUTCS B COOTBETCTBUH C METOAUYECKHUMU YKa3aHUsIMU, YTBEp-
KIESHHBIMU HAa 3acCelaHuU Ka(eapsl.
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Wudopmauus o KOHTPOIIO Ka4eCTBa yCBOSHHS 3HAHUH

OO6me cBefeHHa O TECTUPOBAHKUH

PyGexHblli KOHTPONS 3HAHUM 10 AucUUnInHe «OCHOBBI HCCIEN0BaHNH, H30-
GpeTaTenbCTBa W MHHOBALIMOHHOHK AEATENHPHOCTH B MAIlMHOCTPOSHHH» OpraHu3yer-
s [T OLEHKH Y4eOHBIX DOCTHKEHHHM CTYACHTOB B COOTBETCTBHHU C y4eOHBIM INIa-
HOM.

ITopsnox npoBeneHUs! TECTHPOBAHUS

Jlns MOATOTOBKM CTYIEHTOB K PyGe:KHOMY KOHTPOMIO 3HAHMA BeayLWH mpe-
noJaparenb paspabarsiBaeT 001K NepevyeHs TECTOBBIX 3aJlaHUH U JJOBOIMT €ro Jo
CBEJIeHHUs CTYIEHTOB IIOCPEACTBOM pa3MeilleHHs Ha y4eOHOM MopTajie YHHBEPCUTE-
Ta.

[Toaroroska K pyGeKHOMY KOHTPOJIO 3HaHUU IIPOBOJUTCS CTY/ACHTaMH CaMo-
CTOSTENIBHO ¢ UCIONL30BAHHEM JIMTEPaTyphl, YKa3aHHOH B IepeIHe TECTOBBIX 3a]a-
HHH B cofep:Kalllei OTBeTH Ha TECTOBBIC 3alaHH.

PyGexHblil KOHTPOJIb 3HAHHH NTPOBOAXTCH BO BPeMs OIPEEICHHBIX pacauca-
HHeM 7abopaTopHBIX 3aHATHH Mocie M3ydeHHs COOTBETCTBYIOLUErOo MOAYIA M 3a-
KJIFOUAETCA B BHIMOJTHEHHH TECTOBBIX 33 1aHUH.

TecThl paspabaTbIBaloTCs BeAyLIMM NpENogaBaTeseM Ha OCHOBE NIEPEYHS Tec-
TOBBIX 33JaHHMH H MOTYT OTHOCHTECA K OJHOH ¥3 YETHIPEX OCHOBHBIX I'PYTIIL:

—~ 3ajaHMs B 3aKpBITOHl (QOpME — COJep)KaT OCHOBHYIO 4acTh (IIOCTAHOBKY
npoGaeMpl WA BOIPOC) U FOTOBBIE OTBETSHI (OJIMH WM HECKOJBKO H3 KOTOPBIX IIpa-
BHJIBHEIE U HENPABWIBHEIE), CHOPMYITUPOBAHHBIC [IPEIOaBaTEACM.

~ 3amaHug B OTKPBITON (opMe — MPeaCTaBIsAOT COOOH yTBEPIKACHHS, KOTO-
pBle TIPEBPAILAIOTCS B MCTMHHOE BBICKA3bIBAHHE, €CIH HCILITYEMBIE 3alMCHIBAIOT
TIPaBWILHBIA OTBET WJIM JIOKHOE BBICK&3BIBAHHE, €CIM OTBET OKAa3bIBAETCH Herpa-
BUJIBHBIM;

—  3a/JaHMS HA COOTBETCTBHE — COCTOST M3 DJIEMEHTOB JBYX MHOMXECTB, MEX-
1y KOTOPBIMH UCIIBITYEMBIH JO/IKEH YCTAaHOBUTD CBA3b;

~ 3ajaHye HA YCTAHOBJICHHWE [IPABHIBHOH IIOCIEAOBATENBHOCTH (YTIOPSI0-
qHBaHME) — 3TO 3alaHus MPOLECCYalbHOrO MK QJTOPUTMHYECKOrO TOJIKA, MO3BO-
NAIOIIHE IPOBEPHUTE aJITOPHTMUUECKUE MEBIILIEHHE, 3HAHHUA, YMEHHUS ¥ HABBIKH.

DopMyJIMpOBKa TECTOBBIX 3alaHMil NPU NpOBEAEHHH PYOEKHOTO KOHTPOIS
3HaHHAH MOMET BapbUpOBATHCS IO (QOpMeE, HO HEM3MEHHA, 10 CYTH, B CPaBHEHUH C
3aJaHHsIMH, TOBEJICHHBIMH 10 CTYJCHTOB.

Konu4ecTBo 3aJaHUM B TECTE ONPEACSeTCs UCXOAA M3 BPEMEHHU €ro BbIIOJI-
HeHUs, UX CJIOKHOCTH M HOPMATHBA [10 3 MUHYT JAJI4 PelIeHHA 3aaHBH 110 TeXHHYe-
CKHM JACUMILTHHAM, TaKMM oOpasoM, Ha Beinonuenue 10 3amanuit orsoamtes 30
MUHYT.

Pe3ynbTaTsl pyOexKHOr0 KOHTPOI 3HaHMH 1o y4eOHOW rpymre (noarpymre)
OTpaxkaeTcsl Ha JIocKe 0OBABNEHHH y4eOHOro nopraia B TeHEHHE OJHOTO [iHs OC/e
IPOBEJICHMS] TECTUPOBAHHUA.
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OneHxa pe3yabTaTOB TECTHPOBAHMUS

KpuTepreM OUEHKY pe3yjbTAaTOB TECTUPOBAHHS SBIAETCS 10JIS NPABWIBHO
BBINOJHEHHBIX 33aHUH B TecTe, BRIPpaXKeHHas B MPOLEHTHOM OTHOLUEHUH.

Pesynprar TeCTHpOBaHMS CUMTAETCS IIOJNIOKUTENbHBIM, €CIHM CTYASHT Ipa-
BUJIBHO BLITIONIHUI He MeHee 50% TecToBBIX 3a/1aHui.

[Ipu moNoXKUTENBHOM pe3yNbTaTe TeCTUPOBAaHUSA CTYASHTY HadMcusAoTes Han-
b1, KOTOPbIE YYUTBIBAIOT IPH (POPMUPOBAHHK MTOTOBOH OLICHKY 34 KYPC B NIOPSIZKE,
ONpeNeIEHHOM HOPMATHBHBIMU JOKYMEHTAMH, PEerjiaMeHTHPYIOLIMMHU HCIOIb30BA-
HHE MOJY.JIBbHO-PEeHTHHIOBOH CHCTEMBI.

YcnoBus AOITYCKa K 3a4€Ty:

~ U1 CTYA€HTOB AHCBHOH (hopMBI 0OyUYCHUA:
1. Heo0x01uMO0 BBIIOAHUTE, OQOPMUTH OTUETH! U 3aLIMTUTH Bce padoThl,
NIpelyCMOTpPeHHble YUeOHOH NporpaMMoH;
2. Heobxoaumo caats Bce TecThl pyOemHOro KOHTposs (Yo mpaBUILHBIX
OTBETOB He HIXke 50).
— 17 CTYA€HTOB 3a04HOH dopMbl 00yUeHHUS:
1. HeoOxoammo BBINONHUTEH M 3aLIMTHTE BCe paboThl, [IPEeAyCMOTPEHHBIE
y4eOHOH IporpaMMon.

Ycnosud TIPOBCACHM 3a4CTa.

3ager NMPOBOJUTCA HA 3aBCPLUAROIICM >Tale HU3YHCHHS JWUCHHITIWHLL. HHH yeC-
MICIIHOA chayy 3ayera CTYACHTHI JOJKHBI IMCbMEHHO OTBETHTL Ha IBa BOIpOCa K3
NepeUYHA TCOPETHUYECKUX BONPOCOB MO JAMCHUINIMEC H PCLIMTE 3aayy H3 IIEpeqHs
HPaKTHYCCKAX BOIIPOCOB.

XapakTepucTUKa (OMUCAHNE ) MHHOBALMOHHBIX ITOAXOA0B K IIPETIONaBaAHHIO

y4eOHON JUCIHUILIUHBI]

[Tpu u3yyYeHHW AUCHUIUIMHBI HCOONB3YIOTCA CHEeAYIOUe o0pa3zoBaTelibHbIC
TEXHOJIOTHU

—~ 3JeMEHTHI MpolieMHOro odyueHus (M3J0KEHUE OCHOBHBIX 33/1a4 M IIpo-
O51eM H3y4aeMblX BOIPOCOB, YACTHYHO ITOMCKOBBIA METOI), peanusyeMble Ha JIEKLH-
OHHBIX 3aHATHAX;

~ BJIeMEeHTHl y4eOHO-HCCIeA0BaTeNbCKOH AeITeNIBHOCTH H TBOPYECKOTO HOJI-
X0Jla, peaqusyeMble Ha MPaKTUYECKHUX, JA0OPaTOPHBIX 3aHATHUAX U MPH CaMOCTOA-
TeJIbHOM paboTe;

— KOMMYHHKATHBHBIC TEXHOJIOMMM (JUcKyccHs, ydeOHble nedatel, Apyrue
dbopMBI B METOIBI), peau3yeMble Ha NPaKTHUECKHX 3aHATUAX U HAY4YHBIX KOH(pe-
PEeHIUSX;

—  MNpPOEKTHBIE TEXHOJOTHH, HCIIOIb3YyEeMble IIPH MPOEKTHPOBAHUM TEXHOJIO-
THit 00pabOTKU OT/AENBHBIX MOBEPXHOCTEH AeTaneil, peleHud APYTrUX BONPOCOB Ha
NPaKTUHECKHX 3aHATHAX.
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Opraﬂnsaunﬂ U BBIITOJIHEHHE CaMOCTOATE/IbHOH paGOTI)I

I'lpu u3ydyeHHH DUCLMIUIMHEBI PeKOMEHAYETCs HCIIONB30BaTh clenylouue Gop-
MBI CaMOCTOATEIbHOH padoThL:

—~ KOHTpOJHUpyeMas caMocTosATeNbHad paboTa IIpH pelleHWH UHAWBHAYA/b-
HBIX 3a7a4d BO BpeMs IPOBeAEHMS NMPaKTUUECKUX 3aHATUH 10 KOHTPOAEM Mpernoia-
Barensi B COOTBETCTBUU C PACIIHCAHUEM;

— MOArOTOBKa pedepaToB 110 UHJAUBUIyalibHbIM 3aJaHUSIM.

KprTeprH OUEHOK pe3ynsTaToB yueOHOM AeSTeNbHOCTH

IIpu ouleHKe 3HAHUN CTYAEHTOB MPUMEHSIET KPUTEPHUH OLEHKH pe3yJbTaToB
JAEATENBHOCTH 00Y4YaiOIMXCA B YUPESKICHUAX Bbhiclero obpa3zoBaHHs MO AECATH-
OayuibHOM mkane (mucbMo Munucrepcrsa oOpasosanus PecriyOiuxku benapycek or
28.05.2013r. Ne 09-10/53-T10).

Hepeqenb BOOPOCOB K 3a4€Ty IO JUCIUIIIIAHE

1. CornacHO BceM 3TaraM HCCIENOBaTEILCKOTO Mpoliecca MPOBECTH BHPTYAIBbHOE
ucciegoBaHue Ha TeMy: « OLI@HUTDh BIHAHHE COCTaBASIOLIMX MOJACABHON cpebl (Bo-
et H,O, kucnorer HCL, conn Na,SO4) Ha KOppo3HOHHYIO CTORKOCTE cTanu 1 0k,

2. CorjmacHO BceM 3TallaM HCCIEA0OBaTeNbCcKOro Ipollecca IIPOBECTH BHPTYaIbHOE
HccaenoBaHye Ha Temy: «OLEHHTH BIUSHHAE IITAMMOB MHKPOOPraHU3MOB Aspirgil-
ius (A) u Pinnicilium (P) za 6HOKOppO3UI0 KOMITIO3ULIMOHHOTO MaTepHaia Ha OCHOBE
NOJNACTHPOIIa U OpOIIKa U3 A95».

3. CormacHO BCEM 3TamaM MCCIIeIOBaTEIbCKOTO Ipoliecca MPOBECTH BUPTYaIbHOE
uccreioBaHue Ha TeMy: « OLeHUTh BIUAHUE KIMMATHYECKUX COCTABIISIOUIUX OIBITA!
temneparypsl cpeasl (T, °C), Bnaxknoctu cpeast (P, %), konuentpanuu CO, (C, %)
Ha CKOPOCTh PacHpoCTpaHeHus 1ieneBoi koppo3uu cranu 45XT».

4, CornacHo BCeM 3TalaM HCCIeJ0BaTeNbCKOro Mpoliecca IPOBECTH BHPTYalbHOE
nccieroBanye Ha Temy: «MccnenoBaTh BAMAHHE COCTABIAIOLIMX MHOTOKOMIIOHEHT-
Horo uHruburopa xopposuu (MK = A+B+C+/[+E+I+K+])) Ha ckOpocTs KOppo3UoH-
HOTO Ipoliecca, NPOTEKAOILEro Ha MOBEPXHOCTH Meau M3 B BOJHOM pacTBOpe, CO-
nepxameM HMK».

5. CornacHo BceM 3TamaM HCCIIeNOBATeIbCKOrO Ipoliecca NMPOBECTH BHPTYaAbHOE
Hccenopanne Ha TeMy: «OneHuTth OMoctoiikocTh OyMarm K KOPPO3HOHHO-
akTuBHOMY mtamMmy Tiorabius».

6. CorpacHO BceM 3TalaM HCCHEAOBATENbCKOro HpoLecca MPOBECTH BHPTYAIBHOE
HccnenoBaHue Ha TeMy: «QOIUeHHTh BIHSHHE PasNUYHBIX HOKaszareseld KOppO3UH:
ITOHIAAM MOBPEXKIEHUS ITOBEPXHOCTH S, uKcia KOPPO3UOHHBIX 04aroB N, MTyOHHE
NPOHUKHOBEHHMS KOPPO3HOHHOTO oudara h Ha MeXaHWYeCKYK IPOYHOCTH CILIABA
T15K20».

7. CornacHo BceM 3TarnaM HCCAeA0BATENBCKOIO ITPOLEcca HPOBECTH BUPTYaAIBHOE
UcciieloBaHie Ha TeMY: « YCTaHOBHUTH 3aBHCHMOCTH CTAIllMOHAPHOTO 3JIEKTPOIHOTO
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norednyaiza craan 08 (EcT) oT BpeMeHH BBLASPKKH 00pasia B anexktpoause (t), pH
pacteopa (K), nonspuzannoHHOTO TOKA (i)».

8. CornacHo BCeM 3TalaM HCCIIe[OBaTeIbCKOTO Npollecca MPOBECTH BUPTYATIBHOE
HCCIeI0OBAHUE HA TEMY: «YCTaHOBUTE BIUSHUE JIMTHPYIOIUUX CTalb 3j1eMeHToB: Cr,
Ni, W, Mo, Ti, Co, Li, Cd, Y, La, Re Ha ee KOPPO3IUOHHYIO CTOMKOCTEY,

9. CornacHo BceM IrtanaM HCCIed0BaTeNLCKOro MNpoLecca NPOBECTH BUPTYAIbHOE
nccieposanue Ha Temy: «OueHUTs BiusHue temnepartypet (1, °C), momHoctn Y@
o6nyuenns (A ,B1/m>) u Bnaxsoctu (P, %) Ha aTMOChEpOCTORKOCTE HOBOI'O KOMIIO-
3HLMOHHOTO nonuMepHoro Marepuana AMEDL Ay.

10. CormacHo BCceM aTanam UCCIIEAOBATENLCKOIO Ipoliecca NPOBECTH BHPTYaAIbHOE
UCCIeJOBaHUE Ha TeMy: « Y CTAHOBHTH 3aBUCHMOCTE M3HOCOCTOHKOCTH critasa BK6
oT Harpy3ku P u Temnepatypsl T».

11. CorylacHO BceM 3TanaM UCCAeIOBaTENbCKOTO MPOoLecca MPOBECTH BHPTYAIBHOE
uccnegoBaHue Ha Temy: «Cripoextuposars cruias Ha ocHose Ti u Co, obnanarouiuti
MaKCHMAJIbHON M3HOCOCTOMKOCTBION.

[2. CornacHo BceM 3TaraM UCCIENOBATENECKOIO NPOLecca NPOBECTH BHPTYATIbHOE
ucciefoBanue Ha TeMy: «Pa3padoTaTe KOMINO3MLIIMOHHBIA MaTepuall Ha OCHOBE I10-
nuamuja (ITA) i nopouxa MK, obnanaronuii MaKkcCHMalbHOH MeXaHUYECKOH IIpoy-
HOCTBIO».

13. CormacHo BCceM 3TanaM UCCAeLOBATEBCKOI0 MPOLECcca NMPOBECTH BUPTYaIbHOE
UcCTieloBaHUE HAa TeMYy: «YCTAHOBUTH BIHAHHE KIMMaTHYeCKHX (aKTOpPOB: TeMIie-
parypsi (T, °C), n Bnaxknoctu (P, %) Ha yaapHyIo BA3KOCTh MaTepuaia Bp025».

14. CornacHo Bcem aTanam MCCIIENOBATENBCKOIO NMpoliecca MPOBECTH BHPTYANBHOE
yccirenosanye Ha temy: «Paspabotate Marepuan Ha ocHoBe nojuyputada (ITY) u
noneruposia (I1C), obuaaromuii MakcuManbHoi TeMaepaTypoil crekiopanus Tery.
15. CorytacHo BceM 3TamaM HCCHEAOBATE/ILCKOIO NPOLECCa MPOBECTH BHPTYaIbHOE
uccnegoBanue Ha teMy: «PaspabotaTts cnnap Ha ocHoBe pyOoHaus Rb u uesusa Cs,
o0rafaoLUInil MaKCHMAaNbHOH TeMIlepaTypol nnapiaenus Ty,

16. CornmacHO BceM 3TamnaM HCCIe0BaTeNIbCKOrO IIpoliecca IPOBECTH BHPTYAIbHOE
HCCIe0BaHMe Ha TeMy: «YCTAaHOBHTH BNUAHHE NpuMeced Si, P, S Ha temnepatypy
niaeaenus Fey.

17. CornacHo BceM 3TaraM KCCeJoBaTeNbCKOrO Mpoliecca MPOBECTH BUPTYalibHOE
ucclejoBanue Ha TeMy: «V3yduTh BnMsHue HHTCHCUBHOCTH (1) U NpOAOKUTEIBHO-
ctd ( T) nazepHOU 00paboTky Ha CyOIepOXOBaTOCTh MMOBEPXHOCTH (Ra)».

18. CornacHo BceM 3TamaM HCCIAEZOBATENECKOr0 Mpolecca MPOBECTH BUPTYyaIbHOE
UCCIIEZIOBAaHHE HA TeMY: «YCTaHOBUThH BIMAHHE TONOrPapHUECKHUX XapaKTepUCTHK
TIOBEPXHOCTH: BBICOTHl MHKPOHepOoBHOCTH H # 11ara MEKpOHEPOBHOCTH S Ha H3HO-
COCTOHMKOCTh MaTepuaia.

19. CornacHo BCeM 3TamaM HCCIeOBATENbCKOrO Ipoilecca MPOBECTH BHPTYAIbHOE
HCCIIEJOBAHME Ha TeMy: «YCTAaHOBUTH BiIHsHUE W M Qs HA MEXaHUYECKYIO MpOU-
HOCTB CTaJIM.
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20. CornacHO BCeM 3TanaM HCCIeAOBATENbCKOr0 IMpoLecca NPOBeCTU BUPTYaIbHOE
MCCIIeIOBaHHE Ha TeMY: « Y CTaHOBUTb BiustHHEe Au ¥ Cd Ha M3HOCOCTOHKOCTL UyIy-
Hay,

21. CormacHo BCeM 3TanaM UCCISAOBATENBCKOrO Ipolecca NPOBECTH BAPTYaJIbHOE
nccienoBaHne Ha Temy: «Pa3paborare martepuan Ha ocHOBe paaus Ra u panius Fr,
obnagaroniui MakCUMalbHOH H3HOCOCTOHKOCTBION.

23. CornacHO BCeM 3TallaM HCCIENOBATEIbCKOTO Ipelecca NPOBECTH BUPTYAllbHOE
UCCIeNOBAHKE HA TEeMY: « Y CTaHOBUTDH BIIMSIHME HAllOJIHUTEIICH: YyIiIepoaa U OKcuja
TUTaHa Ha aTMOC(EPOCTONKOCTh KOMIIO3HLIMOHHOTO MaTeprasa Ha OCHOBE MOJIH3TH-
JIeHa.

24. Cornacso BCeM DdTaraM HCCAeJ0BaTEeNIECKOrO IPoLecca IMPOBECTH BUPTYalbHOE
uceaenoBaHue Ha temy: «Pazpaborats KOMITO3MUMOHHEIR, IBYXKOMITOHEHTHBIA Ma-
Tepua AJisi U3rOTOBIEHUSt TPAKTOPHBIX IITHHY.

25. CornacHo BceM 3TaflaM HCCIEN0BATENbCKOIO IpoLecca NPOBECTH BUPTYalbHOE
HccneaoBaHue Ha TeMy: «Pa3paboTaThk ABYXKOMIIOHEHTHBIH CIIaB, ¢ TeMIepaTypoil
TUIaBIIEHUA He HHxe 4600 °C».

26. CoriacHO BCceM dTailaM MCCIeJ0BaTeIbCKOro IMpolecca IPOBECTH BUPTYalibHOE
HCCeqOBaHKUe Ha TeMY: «YCTaHOBUTL BAMSHUE HANONHUTENCH: yriepona M OKCHaa
THTAHA HA H3HOCOCTONHKOCTH KOMIIO3UWLMOHHOIO MaTepHala Ha OCHOBE NIOJMAITHIIE-
Ha».

Hepe‘leﬂb TCOPCTHHCCKHUX BOIIPOCOB K 3a4€Ty 10 JHCUHIIIIKRHE

1 Luknyeckuil anropuT™ HUcclieJOBaHUs.

2. DkcnepuMeHT. Knaccudukauuu s3KCnepuMeHTOB, (PAaKTOPOB U OOBEKTOB UC-
ClIeIOBaHMS

3. Tunel uamepeHnii U xapakrep 0HOOK B HUX.

4. Ienb nnanvpoBaHUA SKCIIepHMEHTA. DTallbl COCTaBIEeHUS II71aHa.

5. Marpuna nnanupoBanus. Kiaccuuxanuio rniaHos.

6. [Tnansl 0ogHOGQAKTOPHOIO IKCIIEPHMEHTA.

7. Ilnanbl MHOro)akTOPHOTO 3KCIIepHMEHTA.

8.I1naxel nepBoro nopsaka.

9. IInaHb! BTOpOro NOpsAIKA.

10. OnrTuMu3alns: Onpee/ieHle i CrIoco0bl pelieHUs ONTHMU3ALIMOHHBIX 3a3a4.
11. DKcrnepuMeHTaNbHbIE METOABI PEIEHUs OIITUMH3aHOHHBIX 3a7a4.0CHOBHbIE
3Tanbl

12. Meton I"'aycca-3aiigens.

13. Meton rpajueHTa.

14. MeTon KpyTOro BOCXOXKAeHNA bokca-YHicoHa.

15. CaMnneKkcHbINA METOL.

16. CpaBHeHHe 3KCNEPUMEHTAJILHBIX METO/OB PELUEHUS OITHMU3ALMOHHBIX 3a-
Ja4: JOCTOMHCTBa U HEJOCTATKU KaKIO0ro MEeToAa.

17. OcHOBHBIE 33/1a4l W MOHSITHSI MATEMATHYECKOH CTaTUCTHUKHU: CiIydaliHas Be-
JWUYKHA; BEPOATHOCTE COOBITHS; 3aKOH paclpeeNeH s Cly4aiHbiX BEeIHYHH.
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18. Cnoco6rl 3aalKs 38KOHA pacipeeeHus Cly4aiHON BETUIHHbL.
19.Unrerpanbhas u quddepeHunansHas GyHKUMS pacrpeeneHust Clydaiblx
BENMHYHH.

20. MareMaTH4ECKOE OXHIaHNUe JUCIIEPCHS]. aCUMMETPHS SKCLECC.

21. OcHOBHbIE 3aKOHBI paclipeaeiieHHs Cay4alHpIX BEJTHYHH.

22 IlpumeHenue # (GopMyJibl pacueTa OCHOBHBIX YHCIIOBBIX NApaMeTPOB [7isl HOP-
MalIbHOTO pacnpenenaenus [ aycea.

23. [TpuMeHeHue U GOPMYJIBI pacyeTa OCHOBHBIX YHCIOBBIX [IAPAMETPOB [Uis paB-
HOMEPHOTO pacnpeac/leHus.

24. TIpuMenerne 1 POPMYJIBl pacdeTa OCHOBHBIX YHCIOBBIX TApaMeTPOB i dKC-
HOHEHIIHAILHOTO pacHpeaeleHusl.

25. [Tpumenenne ¥ GopMyIBl pacdeTa OCHOBHBIX YHCIOBBIX ApaMeTpoB A1 pac-
npenenenus BeiOyna-I HegeHKo.

26. OnpeaeneHne OCHOBHBIX [IOHATHI BLIOOPOUHOTO METO/a (TeHepabHas COBO-
KYITHOCTB, BBIOOPKA, OLIEHKA) .

27. TpeboBanus, NPeIbABIIEMbIC K CBOICTBAM OLIEHOK U KiacCH(UKALHIO OLle-
HOK.

28, pacyeT CyMMapHbIX OIUKOOK IS IPAMOr0 M KOCBEHHOTO M3MEPEHUH.

29. Mocne1oBaTeNbHOCTh OIIEHKH UCTUHHOIO 3HAYEHUS H3MEPIEMOH BETMUMHEL C
TTOMOILIBIO BEIGOPOUHOIO METOAA CTATUCTHYECKOH 00pabOTKY IKCIIEPUMEHTa b
HBIX JaHHBIX.

30. CraTHcTHYECKas THIIoTe3a: ONpeaeaeHHe U IPOBEPKA THITOTE3bL.

31. Onpenenexye U ABe OCHOBHbIE XapaKTePUCTUKK KPUTEPHs COTTIacus.

32. BeposaTHocTu oMbk IepBOro ¥ BTOPOro poja.

33. KPA

34. VpaBHeHHe perpeccd U K03 QHIHEHT KOPpeIsiuU

35. [IpoBepKu, NPOBOAMMBIE B KOPPENALIHOHHO-PETPECCHOHHOM aHaNK3E.

36. MeTobl OLIEHKH KOPPO3UOHHON CTOMKOCTH MaTepHANIOB

37. MeTo/si OLIEHKH aTMOC(EepOCTONKOCTH MATCPHANIOB

38. MeTo Bl OLEHKH H3HOCOCTOMKOCTH MAaTEPHalOB M JeTajleld MallnH

39, MeTos! OIIPeAEIEHUsl MEXaHHUCCKUX CBOHCTB MaTepHaioB M U3JIeIHH

40. MeToap! onpeAesieHus Temw10hU3nUeCKUX CBONCTB MaTEPHAIOB U H3/eTHH
41, TlepeuucIUTE BHIBI OTKIOHEHHUH MOBEPXHOCTH OT T€OMETPUIECKH NTPABHIIb-
HBIX GOpM.

42. MeTO/Bl H3MEPEH NI MAKPOr€OMETPHYECKHUX OTKIIOHEHHH.

43, MeTOIbl H3MEPEHUS BOJTHHCTOCTH.

44, MeTOABI U3MEPEHUS LIEPOXOBATOCTH.

45, MeToABl H3MepeHHus CyOMHKpPOLIEpOXOBATOCTH.

46. QnHIIHTE METO KPacoK H YTOJNBHBIX MIICHOK.

47. MeTO[ 3IEKTPOHHON MHKPOCKOITHH.

48. OnuuInTe METOM CKaHUPYIOLIEH 30HA0BOH MHKPOCKOIIHH.

49. MeTO/I CKAHUPYIOIIEH TyHHEIbHOH MUKPOCKONHH.

50. MeToJl aTOMHO-CUJIOBOH MHKPOCKOIIHH.

51. CrieKTpOCKOIMUECKHE METOIbl AHA/I13a TTIOBEPXHOCTH




52.
53.
54.
55.
56.
57.
58.
59.
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MeToa u3meHeHus QOpMYJIHPOBKH 3a4a4u.

MeToq H3MEHEHH HCXOIHBIX YCTaHOBOK

MeTton aHanu3a aTpuOyTOB.

Metopn scamper

Mopdonornueckuil aHaansa

Pa3HOBHIHOCTH METOJA «MO3TOBOI0 LUTYPMay.

CHUHEKTHYECKHH METON.

H306peTenue, none3Has Mojleilb, IPOMbILLICHHBIA 0bpasel, HOy-Xay, NaTeHT,

JHLCH3H.

60.

Buapl nuuensuii 1 QOPMBI TULIEH3HOHHBIX 1aTEKeH.

61. MecTo ¥ ponbs UHHOBALUH B [IPOLIECCE PA3BUTUS.

62.

63.
64.
65.
66.
67.
68.
69.
70.

Lleny ¥ MeTobl HHHOBAIIMOHHOH AeATENBHOCTH.

OCHOBHBIE OPTraHU3allHOHHbIE (POPMbl HHHOBALMOHHOH A TC/IBHOCTH.
BunuypHsie GUpMBL, 6U3Hec-MHKY0ATOPBI, TEXHOTOIHCHL.

OcHOBHBIE Tallbl HHHOBALMOHHOHN ACST€IBHOCTH HA IPECANPHsTHH.
OcHOBHbIE TATIBI pa3padOTKX HHHOBALIMOHHOTO [TPOEKTA.

BHej(peH1ie HHHOBaLHOHHOI'O TIPOEKTA.

YrpaBneHue HHHOBAHOHHBIMH IIPOEKTaMH.

Omnenka 3(pQeKTHBHOCTH HHHOBALUIA.

T'ocynapcrBeHHas MHHOBALIMOHHAS MIOJUTHKA
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[IPOTOKOJI COTJIACOBAHUST YYEBHOM ITPOI'PAMMBI
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