MMUHUCTEPCTBO OBPA30OBAHUA N HAYKU P® ®epepanbHoe
rocyaapcTBeHHoe GroaKeTHoe o6pasoBaTernibHOe yupexaeHue Bbicliero o6pasoBaHus

«TOMCKMWM TOCYOAPCTBEHHbIVI YHUBEPCUTET CUCTEM
YIMPABJEHUA N PAONOINEKTPOHUNKN»

(TYCYP)

F:rj m ‘ UNIVERSITY MpopekTop no y4ebHom paboTe

|ORy RS HT NOAMHCAR JIEETIOHMDE 000Nk

Cepragasar:; 1obofala-5 2abf-448-aefl-5584d3fdAE 20
Bragesey: Tpoaw MNasen Ddumonn

Ledcraarenas: ¢ 19001, 2016 no 15092019

PABOYAA MPOrPAMMA YYEBHOW ONCLMMIINHGI
AnNropuTMbI pelleHus HecTaHAAapPTHLIX 3a4a4

YpoBeHb 00pa3oBaHus: Bbicliee obpa3oBaHue - 6akanaBpuart

HanpasneHue nogrotoBku (cneumnansHocTtb): 27.03.05 UHHOBaTMKa
HanpaBneHHocTb (Npodune): YnpaBneHne MHHOBaLMAMUN B 3NIEKTPOHHOW TEXHUKE
dopma 0by4eHna: ovHan

dakynbteT: PUT, PakynbTeT MHHOBALMOHHbIX TEXHONOIMN

Kadegpa: YU, Kacheapa ynpaBneHnsa MHHoBauusamm

Kypc: 3

Cemectp: 5

Y4ebHbIn nnaH Habopa 2015 roga

PacnpegeneHune pabo4vero BpemeHu

No Buabl yuebHon gesatensHOCTU 5 cemecTp Bcero EanHnupl
1 |Jlekuumn 18 18 4yacos
2 |lMpakTuyeckne 3aHATUA 36 36 4yacoB
3 |Bcero ayauTopHbIX 3aHATUI 54 54 YyacoB
4 |CamocTtodatenbHasa paboTa 54 54 yacos
5 |Bcero (6e3 ak3ameHa) 108 108 yacos
6 |lNogrotoBka M coada ak3ameHa 36 36 yacos
7 |O6wasa TpyaoemMkocTb 144 144 yacoB

4.0 4.0 3.E

Jk3aMeH: 5 cemecTp

Tomck 2016

CornacoBaHa Ha noprtane Ne 9281



PilCC.\I()'I'DCH'd )54 ()J()G})CH([ Ha 3aCCJaHuM l\'il(l)c;lpbl
npotokon Ne 20 oT «22 » 12 2016 1
NNCT COrMACOBAHU

Pabouas nporpamma coctasrneHa ¢ yuetom TpeboBaHmn denepansHoro
"ocynapctBeHHOro obpasoBaTenbHOro ctaHgapTa Bbicwero obpasosaHus (ProC BO) no
HanpasneHnto NoAroTosku (cneuunansHocTn) 27.03.05 NHHoBaTuka, yTBepxaeHHoro 2016-
08-11 roga, paccMmoTpeHa 1 yTBepXaeHa Ha 3acefaHnn kadpeapbl «22» aekabpsa 2016 roaa,
npotokon Ne20.

PaspaboTtumku:
accucTeHT kad. YU Bsuncton [. ®.

3asepyowmi obecneymnsatoLLen kag.
M Hapumanosa . H.

Pabouas nporpamma cornacosaHa ¢ hakynbTeToM, NPOOUNIMPYIOLLEN N BbIMyCKatOLLEN
kadbeapamn HanpasreHns NoAroToBKU (CNeunansHOCTH).

[ekan OUT Hapumatosa I". H.
3aBeayloLmi BoinyckaroLen kag.

YU HapumaHosa . H.
OKcnepThl:

AoLUEeHT Kady. YU AHTUIVH M. E.
AoLUeHT Kady. YU Opo6ort . H.
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1. Uenu n 3apgayum aucLumniuHbl
1.1. Uenun gucumnnuHel

[MonyyeHne 3HaHWA W pa3BUTME HABbLIKOB Yy CTYAEHTOB MO CUCTEMHOMY aHanuay
NpoGnemMHbIX CUTyaumh (HecTaHZApTHbIX 3a4adv), pas3BuMTME TBOPYECKOro MoAxoda K WX
PELLUEHMIO U OBMageHne MeToaosIorMen noncka HoBbIX PELLUEHUA Ha OCHOoBE Teopun pelueHus
nsobpetarenbcknx 3agay (TPU3) n anroputma peleHnst nsobpetatenbckmx 3agad (APAN3).

1.2.3apaum gucumnsivHbI
— ObBy4yeHne meToankam TBOPYECKON AEATENBHOCTU; n3ydeHne ocHoB TPN3, TeopeTuyeckon
6as3on KOTOPOM SABNSAKTCSA 3aKOHbl Pa3BUTUSA CUCTEM; NPUOBPETEeHME HaBbIKM MOMb30BaHUS
nHcTpymeHTamm TPU3 anga noncka pelueHnn n3obpetarenbckux (HECTaH4APTHbBIX) 3a4ay U yMeHus
OCO3HaHHO reHepMpoBaTb UAEN NO COBEPLUEHCTBOBAHMIO U YITYHULLEHWUIO NCCIeAYyEMbIX CUCTEM.

2.MecTo aucumnnuHel B cTpyktype OMNOI

OucumnnuHa «AnropuTMbl pelleHus HecTaHdapTHbiX 3agadv» (Bb1.5.16) oTHocuTCcs K
6noky 1 (6asoBas 4yacTb).

MpegwecTeyOWNMU OUCUMNIIMHAMY, (POPMUPYIOLLMMWN HayarnbHble 3HAHWUA, SBMASKOTCA
cnegywowme aucumninibl: OCHOBbI MEXaATPOHUKN U pOBOTOTEXHUKN, OCHOBBI TEOPUN NINYHOCTN,
MpakTnka no nonyvyeHnto npodecCUoHarnbHbIX YMEHUA U OnblTa NPOgEeCcCUoHanbHon
aeaTenbHocTn, NMpoMbILWIEHHbIE TEXHOMOMMU 1 MHHOBALUW.

Mocnegywowmmmn gucumniMHamMm SBRSOTCA: 3awmTta BbINYCKHOW KBanMUKaLMOHHON
paboThbl, BKNOYaa NOAroTOBKY K 3awuTe U npouenypy 3awmtbl, IHHOBaUWOHHOE pa3BuTue
NPOMBbILUSIEHHBIX NPEeaNPUSATUN, TEeXHONOrmn HOBOBBEAEHUN.

3. TpeboBaHusA K pe3ynbTaTaM OCBOEHUSA AUCLUNIIUHbI

Mpouecc nayyeHns oUCUMninHbLl HanpaeneH Ha (hopMMpoBaHUE CrieayoLWmnX KOMNEeTEHLNI:

— K-12 cnocobHocTbio pa3pabaTbiBaTb NPOEKTbI peanvM3aumm MHHOBALMIA C UCMOJb30BaHUEM
TEOPUM PELLEHUS] MHXEHEPHbIX 3a4ay U APYrMx TEOPUA MOUCKA HECTAHOAPTHbIX, KpeaTUBHBIX PELUEHWUI,
dopmynmpoBaTb TEXHUYECKOE 3afaHue, UCMoNb30oBaTh CPeACcTBa aBTOMaTU3aunmM nNpy NpoeKTupoBaHnm
M NOAroTOBKE MPOU3BOACTBA, COCTABMNATL KOMMNIIEKT JOKYMEHTOB MO NPOEKTY;

B pesynbTtaTte nsyyeHus ANCUMMNIANHBI CTYOEHT AOSDKEH:

— 3HaTb HeanropuTMU4Yeckne MeToabl MNPEeOOONIEHNS  MCUXONMOTMYECKOM  WUHEPUUN 1
CTUMYNNMPOBAHUA YNpaBnsemMoro TBOPYECKOro BOOOpaXKeHWsi; anropuTMUYECKMEe MeToAbl MOBbILLEHUS
3P PEKTMBHOCTM TBOPYECKOrO MpoLecca; OCHOBHOW MOCTynaT, NPUHUUMLI, UHCTPYMEHTapuin n 6asoBble
noHaTns TPU3; 3akoHbl pa3sutna texHudecknx cuctem (TC); npmHumnel mogenupoBaHua TC; meToabl
aHanmsa HeCcTaHOapTHbIX 3a4a4y, METOAbl CUHTE3a PeLLEeHNIA

— YMeTb CTPOUTb (PYHKLMOHAIbHYO W CTPYKTYPHYO MOAENU cucTembl; hopmynmnpoBaTtb
naeanbHbI KOHeYHbIM pe3ynbTaT (UMKP), TexHnyeckoe n umsmyeckoe NpoTUBOPEYNSA B CUCTEME;
BbIABNATb TEHAEHUMM pasBUTUS aHaNMU3MpyeMon CUCTEMbl B COOTBETCTBUN C 3aKOHaAMW 3BOSHOLINN
CUCTEM; BbINOSHATL aHann3 BewecTBeHHO-NoneBbIX pecypcos (BIMP) cuctembl 1 ncnonb3oBatb nx
ONs peleHns HecTaHA4apTHOM 3ajdayun; BbINOMHATbL MNOUCK Hambonee apeKTMBHOIO pelleHus
3agaym c nomouiblo Anroputma pelleHna wusobpetaTtenbckux 3agjad (APU3), nonb3oBaTbCs
Tabnvuen BblIbOpa TUMOBbLIX MNPUEMOB YCTPAHEHUS TEXHUYECKMX MpPOTUBOpPEYMn (MaTpuuen
AnbTLyNnepa); 0CO3HAHHO reHepnpoBaThb MAEN MO YIYYLLEHUIO U COBEPLLUEHCTBOBAHMIO CUCTEM.

— BrnageTb MeTOOOoSIoOrMen Mnoucka peleHnn mnsobpeTtaTenbCkux 3ajad Ha OCHOBe
nporpaMmmbl NIaHOMEPHO HanpasreHHbIX genctenn (APU3), TunoBeiMmn npnemamm yctpaHeHus
TEXHUYECKUX W (PUIMYECKMX MNPOTUBOPEUNMA, METOOOM BELLECTBEHHO-MOMEBOro aHanuaa,
METOANKOWM Noucka Hambonee CUNbHOIO peLleHns 3agayn.

4. O6bem gucuunIuHbI U BUAbI y4eObHOM paboTbl
OOwan TpyaoeMKOCTb AUCUUNNHBI cocTaBnseT 4.0 3a4eTHbIX eaUHNLBI U
npencraeneHa B Tabnuue 4.1.
Tabnuua 4.1 — TpyaoeMKOCTb ANCLUMMNSNHBI

Buabl yuebHoOn gesatensHOCTU Bcero yacos CemecTpebl

5 cemecTp
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AyaOnTOpHbIE 3aHATUSA (BCETO)

Jlekuunn

lMpakTnyeckune 3aHATUA

CamocToaTenbHas pabota (Bcero)

BbinonHeHne gomallHUX 3agaHunim

MpopaboTka NeKUNMoHHOro matepmana

lMoaroToBka K NPakTUYECKUM 3aHATUAM, CEMUHApam
Bcero (6e3 ak3ameHa)

MoaroToBka 1 coada ak3ameHa

O6Lwasa TpyooemMKocTb Yac

3auveTHble EguHMubl TpyaoemMKkocTH

54
18
36
54
14
10
30
108
36
144
4.0

5. CopepxxaHue gucumnnumHbl 5.1.
Pa3pgenbl gucumnnuHbl U BUAbl 3aHATUNA
Pasgenbl gucumnnunHbl 1 BUAbl 3aHATUA NpUBEAEHbI B Tabnuue

5.1. Tabnvua 5.1 — Pasgenbl AUCUNNIVHBI U BUAObI 3aHATUN

Jlekunn

Ne HasBaHus pasgenos ANCUUNnNHLI

1 |BBegeHue B Kypc «ANropuTMbl peLleHne 2
HecTaHdapTHbIX 3aga4» (APH3)

2 |Heanroputmuyeckue metoapbl novcka 2
peLueHnit nsobpetaTenbCckux 3agad

3 |OCHOBHbIE MOMOXEHNS TEOPUM PELLEHUS 2
n3obpetarensckux 3agad (TPN3)

4 |[MpeanbHocTb B APH3

XapaKkTepUCTUKN TEXHNYECKON CUCTEMDI
(TC). 3akoHbl passutua TC

6 |OcHOBHbIE BMAbI MPOTUBOPEYMI

7 |TunoBble Npuemsbl peLleHns
n3obpeTaTtenbCckmx 3agad

8 |BewecTBeHHbIe M nonesble pecypcbl TC. 2
[MpumeHeHne cTaHOapTOB B peLleHumn
n3obpeTtaTenbckux 3agad

9 |AnropuTtm pelueHnsa n3odpeTaTenbCKkmux 2
3agady (APU3). APN3-85B
NToro 18
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MpakTniecknesaHsT

36

CamocrositensHasipabota

10

54

13

11
15

15
15

18

15

108

Bcero yacos(6e3ak3ameHa)

54
18
36
54
14
10
30
108
36
144
4.0
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5.2. CopepxaHue pasgenoB AUCLUUNNUHbI (MO NEKUUAM)

CopepxaHue pasaenos gucunninmH (No nekumsm) NnpuBeaeHo B

Tabnuue 5.2. Tabnuua 5.2 - CogepxaHvne pasgenoB AUCUUMANH (MO NEKUMSIM)

HasBaHus pasgenos

1 BBeaieHne B Kypc « Anroputmsl
pelleHne HeCcTaHOapTHbIX 3a4a4v»
(APHS3)

2 HeanroputMmmnyeckme metoabl
noucka peLueHnin n3obpeTtaTenbCkmnx
3agad

3 OCHOBHble MONOXEHUS TEOPUU
pelueHnsn n3obpeTaTenbCkmx 3agad
(TPN3)

4 NpeanbHocTb B APH3

CopepaHue pa3fenos AUCLMMIIHGI MO
nekumam

5 cemecTp

NcTopua passntusi cnocobos peLueHns
HecTaHAapTHbIX 3a4ay. OCHOBHbIE LEnu 1
Npob6nembl TEOPUM peLLEHMS
n3obpeTarenbckmx 3agady. Metoguka
OCBOEHMSA NpeamMeTa: NocnonHoe
n3ydeHne npeameTa Kak nepexopn ot
o6LLEero K 4YacTHOMY, OT NOBEPXHOCTHOTO
pacCcMOTPEHNSA BCEW CUCTEMbI K

yrnybrneHHoOMy U3yydeHuo getanen.
Wtoro

MecTo usobpetarenbCcTBa B MUHXEHEPHON
paestenbHocTn. Metog «npob u owmnbok»
— HEHanpaeneHHbIN nepebop BapMaHToOB
pelwleHns 3agayn. Metoabl akTnBauun
nepebopa BapmaHToB. [MoBbILLEHME
3P EKTUBHOCTM TBOPYECKOIO npouecca
nyTem yBENMYEHUS! XaOTUYHOCTU NOUCKa.
Mosrosown wtypM. CnHekTunka. Metop,
dooKanbHbIX OOBHLEKTOB.
Mopdoonornyeckum aHanms.
lMpeogoneHne NCUxonorn4yeckomn
VHEPLMM NpU peLeHn HecTaHaapTHbIX
3agad. [MoHATMS OTKPLITOrO U 3aKPbITOro

TUMOB 3aJav.

UToro

PasButre TBOpYECKOro BOObpaxeHus,
CUCTEMHOTO MbILLIEHUSI U YMEHUS
ynpaBnATb TBOPYECKNM NPOLIECCOM.
KpuTepun oueHnBaHus naeu:
Nnones3HoCTb, HOBU3HA, pearnn3yemocCTb,
aKkTyanbHocTb. [lnanektnyeckas
komnoHeHTa TPU3. TeopeTnyeckun
dyHaameHT TPUS — 3akoHbI pa3BuTus
TexHuyeckmx cuctem (TC), BbISIBNEHHbIE
nyTemM aHanvMsa OrpoMHOro MaccumBa
naTeHTHoM uHdopmauun. MaTb ypoBHEN
n3obpeteHnn B TPUS3.

Utoro

MoHaTtne «npeanbHocTu» B TPU3.
MNonesHas dyHKUMs. PakTopbl pacnnartol

3a BbINOSIHEHME MONE3HON PYHKLUU
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TpyooemKocTb,4

2

2

2

2

dopMUpyembleKoMNETEHLMM

MK-12

MK-12
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(3Heprusa, maTepuanbl, TPYLOEMKOCTb,
3aHMMaeMOoe NPOCTPaHCTBO U Np.).
OCHOBHbIE NyTU NOBbLILLIEHNSA
naeanbHocTn. geanbHaa TC.
NoeanbHbI TEXHONOrMYecknin npoecc.
MpoeanbHoe BelwecTBo. VaoeanbHbIN
KOHeuYHbI pe3ynbTaT (MKP). YcuneHHbin
NKP.

UToro

5 XapakTtepucTmkm TeXHN4YeCcKomn
cuctemsl (TC). 3akoHbl pa3sutua TC

TexHnyeckasa cuctema. AnemeHTbl TC
(pabouunn opraH, UICTOYHUK AHEPTIUM,
Auratenb, TPAHCMUCCUS, OpraHbl
ynpasneHus). O6bekT n npoaykt TC.
aBHas nonesHast pyHkumna TC —
npuaaHne obbekTy Tpebyemoro
cBoncTtBa. BropocteneHHas u
BcnomoratensHas gyHkuumn TC.
Hapcuctema. MNogcuctema. 3akoHsbl
pas3sutna TC: nonHoTa Yacten TC;
passutue TC no S-ob6pasHom KpMBOW;
HepaBHOMEPHOCTb pa3BuTus Yyacten TC;
3aKoH "aHepreTnyeckon nposognMocTun”
CUCTEMbI; 3aKOH COrflacoBaHmNs PUTMUKM;
NoBblLLEHNe cTeneHun nageansHoctn TC;
NoBbILLEHNE ANHAMUYHOCTA N
ynpasnsemocTtn TC; nepexoa TC Ha
MUKPOYpOBeHb; nepexon TC B
HaJcCUCTeMy; BbITECHEHME YeroBeKa U3
TC.

UToro

MK-12

6 OCHOBHble BUAbI NPOTMBOPEYUN

[MoBepXHOCTHOE (agMUHUCTPAaTUBHOE)
NPOTMBOPEUNE KaK pe3yfibTaTt NosSBMEHNS
npobnemHon cutyaummn. O603HaveHne
npobnemsbl Npu aHanuse
a4MWHUCTPATUBHOIO NPOTUBOPEYNS.
YrnyGneHHoe (TEXHUYECKOE) U
obocTpeHHoe (huaundeckoe)
npoTnBopeyns. BapuaHtbl
bopMYyNMpPoOBaHNS TEXHUYECKUX U
domsnyeckmx npotnsopeunn. Nepexon,
npo6nemMHoOn cuTyauumn B paspsag
n3obpeTtaTenbCckux 3agau.

UTtoro

MK-12

7 TunoBble NpUeMsbl peLleHns
n3obpetaTtenbCckmx 3agad

OCHOBHbI€ TUMbI NPUEMOB YCTPaHEeHNs
yrnyGneHHbIX 1 060CTPEHHbIX
NPOTUBOPEYNIA — pekoMeHZaunn ons
BbIsiBNEeHNSA obLiero HanpasneHns u
0obnacTu CUMbHbIX peLleHni
n3obpertarenbckon 3agayn. Tabnuua
BblGOpa TMNOBLIX NPMEMOB YCTPaAHEHUS
TeXHU4eckux npotusopeudni (Matpuua
AnbTwynnepa).

MK-12
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UTtoro

8 BeluecTBeHHbIe 1 NOneBble pecypebl
TC. lNpnmeHeHne cTaHaapTOB B
peleHnn nsobpeTtaTenbckux 3agau

BewecTBa 1 nons, KoTopble yxe
MMetTCS MK MoryT BbITb NONYYeEHbI Npu
pelweHnn 3agadn. [oToBble K
NPOVN3BOAHbIE BELLECTBEHHbIE PECYPCHhI.
BHyTpucmMcTemHble n HaacucTeMHbIe
BelLlecTBEeHHO-Nnonesble pecypcsl (BIP).
Pecypchbl npocTpaHcTBa.
®yHKLMOHarNbHbIE pecypchbl.
CtpyktypHOe mogenvpoBsaHue TC.
BenonbHbii aHanus. OnepatuBHas 30Ha K
onepaTtMBHOE BpeMs. YCTpaHeHune
KoHdpnukTa TC B onepaTtnBHOM 30HE B
onepatnsHoe Bpems. OCHOBHble
cTaHAapTbl Ha pelueHne
n3obpetatenbCcknx 3agad, npumepbl nx
NCNosnb30BaHus.

MK-12

UToro

9 AnropuTt™m peLueHus
nsobpetarenbckux 3agad (APU3).
APWN3-85B

APW3 — nporpaMmma LeneHanpasfeHHbIX
JencTBmii, No3BondAtoLas nowaroBo
NPOABUraTbCs K MNOMyYEeHUo naen
CUNBbHOTO peLleHnst HETUNOBbIX
n3obpeTaTtenbckmx (HecTaHAapTHLIX)
3agay. A dekTmBHan moandukaums
APWN3-85B, ncnoneaytowasa cpeacrsa u
meTtoabl TP3 (3akoHbl passutna TC,
TexHn4yeckue npotusopeumns, VIKP,
dmsmyeckme NpoTUBOPEUUS, BENOSbHbLIN
aHanus, aHanus pecypcos,
nHcpopmaumoHHbin oHa TPU3 ). [essatb
nocnegoBaTeibHbIX 3TANOB aHanu3a B

APWN3-85B.

MK-12

NTtoro

2

WToro 3a cemecTtp

18

5.3. Pasgenbl AUCUUNIIUHBI U MeXAUCLUNIIMHAPHbIE CBA3U ¢ 06ecnevynBaloWUMmn
(npeabiaywmmmn)  obecneunBaemMbivMum (NOCNeAyOLWUMA) AUCLUUNIIMHAMU
Pasgenbl aucumnnunHbl n MeXAMCLMNIMHAPHbIE CBA3W ¢ 0becneynBaroLLMmMm (NpeabigyLwmnmm) n

obecneyrBaeMbiMn (NocneayoLWLMMKN) AUCUMNIMHaMn npeacras-neHsl B Tabnuue 5.3.

Tabnuua 5.3 - Pasgensl AUCUMNIVHBI U MEXANCUMNIIMHAPHbIE CBA3M

Ne pa3fenoB AaHHOW AMCUMNIMHGI, AN KOTOPbIX HEOOX0AUMO

Ne[ HammeHoBaHWe guCuMnnH n3yyeHune obecnevnBatoLLmnx 1 obecneynBaemMblx AUCLUNINH
1 2 3 4 5 6 7 8 9
MpeawecTeyowme oUCUNNANHDI
1 |OcHOBbI MEXATPOHUKM U
+ + + + + + +
POBGOTOTEXHUKN
2 [OcHOBbI TEOPUN NIUYHOCTU +
3 |MpakTrka no nony4eHuto + + +
NpPodeCccnMoHanbHbIX YMEHWN
1 onbiTa NpodeccnoHanbHo
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0eATeNIbHOCTH

4|MpomblWwneHHbIe
TEXHOSIOrMn N NHHOBaLUUK

+

+

I'Iocnep,yrou.me ONCUUNMITUHbI

1 3awwuTta BbiNyCKHON
KBanmdukaunoHHon paboThl,
BKITHOMas NoaroToBKy K
3awmTe n npouenypy
3awuThbl

2 VIHHOBaUWOHHOE pa3BuTHe
NPOMBbILLSIEHHbIX

npeanpusaTum

3 TexHonorun HoOBOBBEAEHUN +

+

+ +

5.4. CooTBeTCTBME KOMNETEHLUI, (POPMUMPYEMBIX NPU U3YHYEHUU BUCLUNIIUHBLI, U BUOOB 3aHATUMN

CooTBeTCcTBME KOMMNETEHUUIN, POPMUPYEMbBIX MPU N3YHEHUN OUCLMUNINHBI, N BUOOB
3aHATUN npeacTasneHo B Tabnuue 5.4 Tabnuua 5. 4 — CooTBETCTBME KOMMETEHUMIA U BUOOB

3aHATUIA, POPMUPYEMBIX NMPU U3YYEHUM AUCLIUNINHDI

Bugbl 3aHATUI

KomneTeHumm
MNpakTnyeckne 3aHATUS

Nexkunn

MNK-12 + +

CamoctosiTensHasi paboTta

dopMmbl KOHTpOrS

KoHTponbHas paboTta, JomawHee
3agaHue, Ok3ameH, Onpoc Ha
3aHaTUsIX, BeicTynneHune (goknag
) Ha 3aHATUK

6. UHTepakTUBHbIE MeTOAbI U (hOPMbI OpraHM3auum odbyveHus

He npegycmoTtpeHo PYTI

7. llTaGopaTOpHbIA NPaKTUKYM

He npegycmoTtpeHo PYTI

8. MNpakTnyeckue 3aHATUA
CopepxaHue npakTuyeckux paboT npusegeHo B Tabnvue

8.1. Tabnuua 8. 1 — CogepxxaHme npakTnydeckmux pabor

= g
Q g
e 3 =
= e
. 8 56
HasBaHus pasgenos CopepxaHue nNpakTU4eCKNX 3aHATUN S 8§ E
J
IS_ a
5 cemecTp
2 Heanroputmudeckne metoapl PelueHne HecTaHAapTHbIX 3agad
noucka peLleHunin n3obpertarenbcknx [Mmetogamm « Mo3roBoro wTypma, 4 MK-12
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3agay

«CUHEKTUKNY, «PoKamnbHbIX 0OBbEKTOB» U
«Mopdhonornyeckoro aHanusa»

UToro

4 NpeanbHocTb B APH3

OcBO€eHMe 3aKOHa NOBBbILLEHUSI CTENEHN
naeanbHOCTU TexHn4Yeckux cuctem (TC)

UToro

MK-12

5 XapakTtepucTtmkm TeXHN4YeCKom
cuctemsbl (TC). 3akoHbl pa3suTtng TC

MNpumeHeHne 3akoHoB pa3suTus TC npu
peleHnn HecTaHgapTHbIX 3a4ad

NToro

MK-12

6 OCHOBHble BUAbl NPOTMBOPEYUN

Buabl npoTvBopeymnn npu peleHmum
HecTaHOapTHbIX 3agad. BapmaHThbl
POpPMyNMPOBaAHNA TEXHUYECKUX U

Jo13nMYECKMX NPOTUBOPEINIA

NToro

MK-12

7 TunoBble NpUeMsbl peLleHns
n3obpeTtaTtenbCckux 3agad

OcBoeHMe TUMOoBbIX NPUEMOB peLLEHNS
n3obpetatenbckmx 3agad. Tabnuua

BblibOpa TMNOBbLIX MPMEMOB YCTPaAHEHUS
TeXHUYecknx npotmsopednin (Matpuua

AnbTwynnepa)

NToro

MK-12

8 BellecTBeHHbIE 1 NOMEBbIE PECYPChI
TC. lNpumeHeHne cTaHaapTOB B
pelleHnn nsobpeTtaTenbckux 3agau

BHyTpucmMcTemHble n HaacucTeMHble
BelLleCTBEHHO-Nnonesble pecypcol (BIP).
BenonbHbIM aHanus. YcTpaHeHve
KoHdpnukTa TC B onepaTtnBHOM 30HE B
onepatnBHoe Bpems. OCHOBHblEe
CTaHAapThbl Ha pelueHne
n3obpeTatenbCcKnx 3agad, npumepbl nx
NCNosb30BaHus.

NTtoro

MK-12

9 AnropuTt™m peLueHus
n3obpetarenbckux 3aga4 (APU3).
APW3-85B

[MpMeHeHWe anroputMa peLueHus
nsobpetartenbckmx 3agad (AP3-85B).
[eBaTb nocnegoBaTeNbHbIX 3TanoB
aHanu3a B APU3-85B.

UToro

MK-12

WToro 3a cemecTtp

36

9.
camocTosATeNbHOW paboThl,

Buabi
npencraenexbl B Tabnuue 9.1.

CamocTtosaTenbHas pabora

Tabnuua 9.1 - Bugbl camoctoaTenbHom paboThl, TPYAOEMKOCTb U OPMUPYEMbIE KOMMETEHLUMN

HasBaHus pasgernos

1 BBegeHue B Kypc

Buabl camocTosTensHomn
paboThl

MpopaboTka NEKUNOHHOrO 1

TPYROEMKOCTb!

KOMneTeHuun
dopmupyemble

5 cemecTp

CornacoBaHa Ha noprane Ne 9281

TPYOOEMKOCTb WU cbopMleyeMble KOMNeTeHunn

dopMbl KOHTPOSIA

‘ MK-12 ‘ Onpoc Ha 3aHAaTuUsX,




«ANropuTMbl peLleHne
HecTaHOapTHbIX 3ada4u»

(APH3)

maTtepuana

NToro

Jk3ameH

2 Heanroputmudeckne |llogrotoBka K MK-12 Buictynnenue (goknaa) Ha
MeTO/bl NOMCKa PeLLeHNI |NPaKTUYECKUM 3aHATUAM, 3aHATUN, [lomalHee
nsobpeTaTenbCckMx 3agay|cemMmHapam 3agaHue, KoHTponbHas
MpopaboTka NEKUNOHHOrO pabora, Orgpoc Ha
mMaTepuana 3aHATUAX, DK3aMeH
BbinonHeHne gomatluHmnx
3aaHun
Ntoro

3 OcHoBHble nonoxeHus |NpopaboTka NEKLUMOHHOIO MK-12 Onpoc Ha 3aHATHUSX,

TEOpUKN peLLeHuns mMaTepuana OK3ameH

n3obpeTtaTenbCckUx 3agau
Ntoro

(TPU3)

4 NpeanbHocTb B APH3 |[MoaroToBka kK MK-12 BeicTynnenue (goknag) Ha
NPaKTUYECKNM 3aHATUSAM, 3aHATUN, [lomalHee
ceMuHapam 3agaHue, KoHTponbHas
MpopaboTka NEeKUMOHHOrO pabora, Or;poc Ha
mMaTepuana 3aHATUAX, DK3aMeH
BbInonHeHve gomaluHmnx
3agaHunn
NTtoro

5 Xapakrtepuctukm MogroToBka K MK-12 BeicTynnexue (noknag) Ha

TEXHUYECKON CUCTEMbI |MPaKTUYECKMM 3aHATUAM, 3aHATUN, [lomalHee

(TC). 3akoHbl pa3BuTHsa |ceMMHapam 3agaHune, KoHTponbHas

TC lMpopaboTka NeKuMoHHOro pabora, Orclapoc Ha
mMaTepuana 3aHATUAX, DK3aMeH
BbinonHeHne gomatluHmnx
3agaHun
NTtoro

6 OcHoBHble BUAbI MoaroToBka K MK-12 BuicTynnexue (goknag) Ha

nNpoTUBOPEYNA NPaKTUYECKNM 3aHATUSM, 3aHATUN, [lomalHee
ceMuHapam 3agaHue, KoHTponbHas
MpopaboTka NEeKUMOHHOrO pabora, O';poc Ha
mMaTepuana 3aHATUAX, DK3aMeH
BbInonHeHne gomaluHmnx
3agjaHun
Ntoro

7 Tunosble Npnembl [MogroToBKa K MK-12 BbicTynnexue (goknag) Ha

peLleHns
nsobpetaTtenbckmx 3agau

NPaKTUYECKUM 3aHATUSAM,
cemMyHapam

MpopaboTka NeKLMOHHOro
maTtepvana

BbinonHeHne gomallHux
3agaHunn

3aHaTMK, [lomaluHee
3apgaHune, KoHTponbHas
paboTta, Onpoc Ha
3aHATUSAX, DK3aMeH

CornacoBaHa Ha noprtane Ne 9281
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NToro 7

8 BelyecTBeHHbIE U MoaroToBka K 6 |MK-12 BuicTynnenue (goknaa) Ha
nonesble pecypcbl TC. |NpakTU4eCKUM 3aHATUAM, 3aHaTuK, [lomalwHee
[NpvMeHeHne cTaHOapTOB [CeMUHapam 3agaHune, KoHTponbHas

B p%"”eH”” MpopaboTka nekymoHHoro| 2 pabora, ngoc Ha
nsobpeTtaTtenbckmx 3agau mMaTepuana 3aHATUAX, DK3aMeH
BbinonHeHne gomaluHmx 2
3agaHun
Ntoro 10
9 AnropuTt™m pewenus  |l[logrotoska K 4 |NK-12 BeicTynnenue (goknag) Ha
nsobpetaTenbCcknx 3agad|NPakTUYECKUM 3aHATUSAM, 3aHaTun, [lomalwHee
(AP13). APN3-85B ceMuHapam 3agaHune, KoHTponbHas

pabota, Onpoc Ha

MpopaboTka nekumoHHoro | 1
3aHATUAX, DK3aMeH

MaTtepuana
BbinonHeHne gomaluHmnx 2
3agaHunn
NToro 7
WToro 3a cemecTtp 54
[MoaroTtoBKa K 9Kk3aMeHy 36 JK3ameH
NToro 90

9.1.TemaTuka NnpakTUKu

1. TlNogrotoBka K MNPaKTU4ECKOMY 3aHATMIO N0 Teme ANropuTtM  peLleHus
nsobpetatenscknx 3agady (APN3). APN3-85B

2. [logrotoBka K npakTU4YEeCcKOMy 3aHATUIO No Teme BewecTtBeHHble U nonesble
pecypcbl TC. NpumeHeHne cTaHAApTOB B peLleHnn n3obpeTtaTenbCkux 3agav

3. [llogrotoBka K MNpPaKTUYECKOMY 3aHATUIO MO TemMe TunoBblE MPUEMbI pPELUEHUS
n3obpeTtaTenbCcknx 3agad

4. TllogroToBka K NpakTU4eckomy 3aHATUI0 No Teme OCHOBHbIE BMAbI MPOTUBOPEYNIA

5. TllogrotoBka K MNpPaKTUYECKOMY 3aHATUIO MO TeMe XapakTepUCTUKU TEeXHUYECKOM
cuctemsbl (TC). 3akoHbl passutuna TC

6. [logroToBKa K NpakTMyeckomy 3aHaTUo no Teme NaeansHocTe B APH3

7. TlogrotoBka K MNpaKTUYECKOMY 3aHATUIO MO Teme Heanroputmunyeckne meToabl
noucka pelueHnin n3obpertatenbckmx 3agad

9.2. TeMbl AOMALLHUX 3a4aHUN

8. BbinonHeHne gomallHero 3agaHus no teme TUMoBble NPUEMBI PELLIEHMST M300OpPETaTENBbCKUX
3apad

9. BbInonHeHne gomMallHero 3agaHus no tfeme OCHOBHbIE BUAbl MPOTUBOPEYMIA

10. BbinonHeHne gomallHero 3agaHusi no teme AnroputM peLleHns nsobpeTtaTenbCKnx
3agay (APA3). APN3-85B

11. BolinonHeHWe goMalLHEro 3agaHumda no tTeMe BelwecTBeHHble U MofeBble pecypchbl
TC. NprmeHeHne cTaHAApPTOB B peLLeHnn n3obpeTtaTenbCcknx 3agav

12. BbinonHeHWe goMallHero 3agaHusi no teme XapakTepuCcTUKN TEXHUYECKOW CUCTEMDI
(TC). 3akoHbl passuTtua TC

13. BbinonHeHne gomaluHero 3agaHua no teme MaoeanbHoctb B APH3

14. BbinonHeHMe gomallHero 3agaHumsa no teme Heanroputmudeckne MeToabl nomcka

pelleHnit n3obpeTaTenbCcKux 3aaad

CornacoBaHa Ha noprane Ne 9281 1



10. KypcoBas paboTa
He npenycmoTtpeHo PYTI

11. PeTuHroBasa cucrtema Ans OLEeHKN yCrneBaemMoCTU CTYAeHTOB
11.1. BannbHbIe OLEeHKU AN 3NIEMEeHTOB KOHTPOnA

Tabnuua 11.1 — banbHble OLEHKN ANs 9NEMEHTOB KOHTPONS

y - MakcrumanbHbIv
y MakcumMarnbHbIN MakcumMarnbHbIN
OneMeHTbl y4yebHo 6ann 3a nepuog Bcero 3a
6ann Ha 1-yto KT ¢ | 6ann 3a nepvog
AeATEeNbHOCTH mexay 2KT n Ha cemecTp
Havyana cemectpa | mexagy 1KT n 2KT
KOHeL, cemecTpa
5 cemecTp
BuicTynnexue (goknag) Ha 4 2 4 10
3aHATUN
[lomaluHee 3apgaHue 3 2 3 8
KoHTponbHas paboTta 14 15 15 44
Onpoc Ha 3aHATUsSX 3 2 3 8
WToro makcumym 3a 24 21 25 70
nepvoa
OK3ameH 30
HapacTtatowmm ntorom 24 45 70 100

11.2. MNepecueT 6annoB B OLEHKN 32 KOHTPONbHbIE TOUYKU
MNepecyeT 6annoB B OLEHKN 3a KOHTPOMNbHbIE TOYKWM NpeacTaBneH B Tabnuvue 11.2.
Tabnuua 11. 2 — NepecyeT 6annoB B OLEHKN 32 KOHTPOSIbHbIE TOYKM

Bannel Ha gaTy KOHTPOMBHOM TOYKM OueHka
= 90% oT makcumansHon cyMmmbl 6annos Ha aaTy KT 5
Ot 70% po 89% oT makcumansHon cymmbl 6annos Ha aaty KT 4
Ot 60% po 69% oT MmakcnmansHom cymmbl 6annos Ha gaty KT 3
< 60% o1 makcumanbHon cyMmmbl 6annos Ha aaTy KT 2

11.3. NMepecyeT cyMmmMbl 6annoB B TPaAULIMOHHYIO U MEeXAYHaPOAHYH OLeHKY
MepecyeT cymmbl 6ansmoB B TpaauLMOHHYH Y MEXOYHapOAHYH0 OLEHKY NpeacTaBneH B Tabnvue
11.3.
Tabnuua 11. 3 — MNepecyeT cymmbl 6aNnoB B TPAANUMOHHYO U MEXOYHAPOAHYIO OLEHKY

Ntorosas cymma 6annos,
OueHka (FOC) yunTtbiBaeT ycnewHo caaHHbin OueHka (ECTS) ak3ameH

5 (0TnM4YHO) (3a4TeHO) 90 - 100 A (0TnKnYHO)
85-89 B (o4eHb xopoLuo)

4 (xopoLLo) (3a4TeHO) 75 -84 C (xopowo)
70-74
65 - 60 D (yaoBneTBOpUTENBLHO)

3 (yAOBNEeTBOPUTENbLHO) (3a4TEHO) 5064 E (noopenoTaeno)
2 (HeygoBneTBOpUTESNbHO) (HEe
Hwxe 60 6annos F (HeypoBneTBOpUTENBHO)

3a4TEHO)
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12.Y4yebHO-MeTOAMYECKOE U MH(POPMALIMOHHOE obecneyeHne AUCLUUNIINHDI

12.1.0cHoBHas nutepartypa

1. CucTeMmHbI aHanu3 1 MeToabl Hay4YHO-TEXHMYECKOro TBOpYecTBa: YuebHoe nocobue
/ OzepkuH [. B., Anekcees B. IN. - 2015. 326 c. [OnekTpoHHbIA pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/1284, ceo6oaHbIN.

2. TumodpeeBa HO.®. OcHoBbl TBOpYeckon aAeaTtenbHocTu (aBpuka, TPU3). YyebHoe
nocobue. [ONeKTPOHHbIN pecypc] — ONeKTpoH. AaH. — buwkek: M3gatenscteo "lMpomeTen”,
2012. — 368 c. — Pexwum goctyna: http://e.lanbook.com/book/30357 [OnekTpoHHbIN pecypc]. -
http://e.lanbook.com/book/30357

3. Anbtwyrnnep [.C. Hantm wnpgetwo: BeegeHne B TPU3 - Teoputo pelleHus
nsobpetatenbCkMx 3agad. [ONeKTpoHHbIM pecypc] — 3nekTpoH. gaH. — M.: AnbnuHa
Mabnuwep, 2013. — 402 c. — Pexum poctyna: http://e.lanbook.com/book/32475

[OnekTpoHHbIN pecypc]. - http://e.lanbook.com/book/32475

12.2.lononHuTenbHasa nutepartypa

1. OcHOBbI Hay4YHO-TEXHMYECKOro TBOpYecTBa: y4yebHoe nocobue / HO.B. puropbes;
MwuHucTepcTBo obpasoBaHus U Haykm Poccuinckon depepaumm, POCCUNCKUIA rOCynapCTBEHHbIN
YHMBEPCUTET MHHOBAUMOHHBIX TEXHOMOMMM U npegnpuHuMaTenscTBa, kadenpa "YnpasneHue
nHHoBaumamu". — M.: PIYUTT, 2010. — 271 c. (Hanuyune B 6Gubnuoteke TYCYP - 10 3k3.)

2. CoumanbHoe npoekTupoBaHue: yuebHoe nocobue ans sysos / B.A. JlykoB. — 9-e 13a.
— M.: ®nuHTa, 2010. — 240 c. (Hanu4dne B Bubnunoteke TYCYP - 5 ak3.)

3. Hantm upeto. BeegoeHne B Teoputo pelueHust udobpetatenbckux 3agad / [.C.
AnbTwynnep; pea. A.K. OwoHuH; Akagemna Hayk CCCP, Cubupckoe otgeneHue. — 2-e mnsg,.,
pon. — HoBocnbupck: Hayka, 1991. — 223 c. (Hann4yne B Gubnmnoteke TYCYP - 10 3k3.)

4. PeweHune y4yebHbix 3agay no TPUN3: yyebHoe nocobue / B.A. Muxannos; MuHnctepctso
HayKu, BbICLUEN LUKOMbl U TeXHU4eckon nonutukn Poccunckon denepaumm, KommteT no BbiCLLEN
wkone, YyBawcCkun rocygapctBeHHbin yHuBepcuteT wum. W.H. YnbaHoBa. — Yebokcapbl:
N3gatenbctBO YyBaluckoro yHusepcuteta, 1992. — 91 c. (Hannuune B 6nbnunoteke TYCYP - 5 3k3.)

5. Anbtwynnep I'.C. TBOpYeCTBO Kak ToO4HadA Hayka. Teopus peLueHns nsobpetaTenbCkmMx 3agau.

- M.: CoBeTckoe paawno, 1979. - 174 c. (Hannume B 6ubnmoteke TYCYP - 2 ak3.)

12.3.Y4yebHO-MeTOAMYECKOE NOCOOMe 1 nporpammHoe obecnevyeHue

2. AnropuTmbl pelleHna HecTaHdapTHbIX 3adady: MeToauyeckue pekomeHZauumn K
opraHusauun camoctosTenbHon padoTel / Wedep O. B. - 2014. 20 c. [OneKTpoHHbIN pecypc] -
Pexunm goctyna: https://edu.tusur.ru/publications/3599, cBo6ogHbIN.

3. PeweHne wu3obpetatenbcknx 3agad, MeToaMka COCTaBfieHUA  3asiBOK  Ha
npegnonaraemoe usobpeteHne: MeToamyeckme ykasaHus Ons NPOBEAEHUS MPaKTUYECKUX
(ceMuHapckux) 3aHaTMA K camocTosiTenbHonM paboTtsl / Ocunos KO. M. - 2012. 10 c.
[OnekTpoHHbIN pecypc] - Pexum goctyna: https://edu.tusur.ru/publications/2023, cBo6oaHbIN.

12.4.Ba3bl AaHHbIX, MH(HhOPMALIMOHHO CNPABOYHbIe U MOUCKOBbIE CUCTEMbI

1. bBbwubnuoteka TYCYP. MNaTteHTHble 6a3bl. URL: http://lib.tusur.ru/article/patentnye-bazy

2. ®epepanbHbIn WHCTUTYT NPOMbILLIIEHHOM CcOBCTBEHHOCTN. URL:
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

3. EBponenckoe nateHTHoe BegomcTBo. URL: http://ep.espacenet.com

4. TlaTteHTHas 6Gasa USPTO (United States Patent and Trade Mark Office). URL:
http://patft.uspto.gov/

5. OnektpoHHbin kypc TPWU3, WHCTUTYT WMHHOBAUMOHHOrO npoekTtupoBaHua. URL:

http://www.triz-guide.com

13. MaTepnanbHO-TEXHUYECKOEe obecneyeHne QUCLUNINHBI
[ns npoBeaeHNsa NEKLUMOHHBIX 3aHATUA He06XoaMMO crneaytoliee MynbTUMeaNNHoe
obopynoBaHue:
1) npoekTop,
2) 3KpaH,
3) cTaumMoHapHbI KOMNBLIOTEP U HOYTOYK,
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4) nporpammHoe obecnedeHne Microsoft PowerPoint n Microsoft Word.

[Ana BbINONHEHUA AOMALUHEro 3agaHust M NOATOTOBKM K BbICTYMSIEHUIO HA 3aHATUM
Heobxoaum KomnbloTep (onepaunoHHas cuctema Windows), nporpammHoe obecneyeHue
Microsoft Office, Bbixog B Internet.

14. ®oHA OLEHOYHbIX CpeaAcTB
®POoHA OLEHOYHbIX CPEACTB NPUBEAEH B MPUIOXEHUU 1.

15. MeToan4yeckune pekomeHagaumum no opraHusaumum U3y4eHUA AUCLUMNIIUHDbI

OCOBEHHOCTAMMN M3YYEHUSA OAHHOW AUCUUNINHBI ABASKOTCA: NPpOBEeAEHME MPaKTUYECKMX
3aHATUA NpPU y4acTUM CTYOEHTOB B OOCYyXOeHUM u3ydyaemMoro matepuana, npuUMeHeHue
TEXHUYECKNX CPEeACTB OBy4YeHUsl, MHTEPHET U ApYrMxX MHAOPMaLMOHHbLIX TexHonorun. B xoae
npoBedeHNs 3aHATUW 3HauYUTeNbHOEe MeCTO YAenseTcs akTUMBM3auuMmM CaMOCTOATENbHON
paboTbl CTYAEHTOB C Lenbio yrinybneHHOro ocBoeHUs pasaenos nporpammMbl U oopMmMpoBaHUS
NPaKTUYECKNX HaBbIKOB BbICTPOro nomcka nHgopmaumu.

OpaHon n3 rmaeHbIX Lenen naydyeHnss APH3 aBnsieTcs passuTmMe TBOPYECKOro noaxona K
PELWEHN0  HeCcTaHAapTHbIX  TeXHMYeckux (M3obpeTaTenbCckux) 3agady W OBfageHue
MEeTOA0SIOrMen Mnomucka HOBbIX PeleHUWn B BUAE NporpaMmbl MIaHOMEPHO HanpaBneHHbIX
AencTeun (anropytma pelleHna msobpetaTenbckux 3agad). [MoaTomy B npouecce nUsyyvyeHus
OUCUMNNWHBLI  CTYOEHTbl  NPUBMIEKAOTCA K  CUCTEMHOMY aHanudy paccMaTpuBaeMblX
TEXHUYECKMX CUCTEM C UCMOMb30OBaHMEM Ha MnpakTuke paspaboTaHHbix B TPU3 meToguk u
CTaHO4apTHbIX MNPUEMOB paspelleHuss agMUHUCTPATMBHBIX, TEXHUYECKUX U  (PU3NYECKUX
NpOTUBOPEYNIA NPU NOUCKE peLleHn nsobpeTaTenbCkux (HeCcTaHA4apPTHbIX) 3a4au.
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MpunoxeHue 1
MMUHUCTEPCTBO OBPA3OBAHUA U HAYKU P® depgepanbHoe
rocyaapcTtBeHHoe GroaKeTHoe obpa3oBaTeribHOe yypeXxaeHue Bbicluero oopasoBaHus

«TOMCKMWM TOCYOAPCTBEHHbIV YHUBEPCUTET CUCTEM
YIMPABJEHUA N PAONOINEKTPOHUKN»

(TYCYP)

YTBEP>XOARKO
MpopekTop no y4ebHon paboTte
. E. TposiH

«__» 20 .

®OH[J OLEHOYHbLIX CPEACTB MO YYEBHOW ONCLIUMIIUMHE
AnropuTMbl pelleHust HecTaHAAPTHLIX 3aaa4

YpoBeHb 00pa3oBaHus: Bbicllee obpa3oBaHue - 6akanaspuar
HanpaBneHue noarotoBku (cneumanbHocTh): 27.03.05 MHHoBaTuMKa
HanpaBneHHocTb (Npodusib): YnpaBrneHne MHHOBaLMAMU B 3SIEKTPOHHOWU TEXHUKE

dopma 0by4eHnsa: ovHan
dakynbteT: PUT, PakynbTeT UHHOBALMOHHbLIX TEXHOSOIMMHN

Kadegpa: YU, Kacheapa ynpaBneHnsa MHHoBauusmm
Kypc: 3
Cemectp: 5

Y4ebHbir nnaH Habopa 2015 roga

PaspaboTtumku:
— accucteHT kad. YU Baunctein . .

Jk3aMeH: 5 cemecTp

Tomck 2016
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1. BBegeHue

®doHA oueHouHbIx cpeacte (POC) gasnseTcs npunoxeHnem k paboder nporpamme AUCLUMNMAMHLI
(mpakTukn) n npeacTaBnseT COOOM COBOKYMHOCTb KOHTPONbHO-M3MEPUTENbHLIX MaTepuarnoB (TUMNOBbIE
3agavyun (3ap.ava), KOHTPOJIbHbIE pa6OTbI, TeCTbl U ,qp.) n MeTogoB MX MUCNoib3oBaHUA, NpegHa3Ha4YeHHbIX
Aanda naMmepeHuna ypoBHA OOCTUXEHUA CTYAEHTOM YCTaHOBJ1€HHbIX pe3ylibTaToB o6yqu|/|;|.

®OC no gucuunnuHe (NpakTUKe) UCNOSb3yeTcs Npu NPOBEeAEHUN TeKyLLero KOHTPOss
yCcrneBaemMoCTu N NPOMEXYTOYHOM aTTecTaumm CTyLEeHTOB.

MepeyeHb 3akpenneHHbIX 3a OUCLUUNIMHON (MPaKTUKOM) KOMMNETEHUNIA NPUBELEH B
Tabnuue 1. Tabnuua 1 — lNepeveHb 3aKpenneHHbIX 3a AUCLUMNNUHON KOMMNETEHLUUN

Kon

(DOpMyJ'IVIpOBKa KOMnNeTeHUunn

OT1anbl POpMMPOBaHUS KOMMNETEHLNI

MK-12

CMoCoBHOCTbLIO paspabaTbiBaTb NPOEKThI

[lormkeH 3HaTb Hean ropuTtMmn4eckmne

peanu3auumn MHHOBaLWI C UCNOMb30BaHMEM METOAbI NPEOAONEHNS NCUXONOrMYECKON
TEOpUM PELLEHNS MHXEHEPHbIX 3aZady U ApYrMX MHEpPLUMU U CTUMYIMPOBaHMUS
TEOPUIA Moucka HeCTaHAaPTHbIX, KpeaTUBHbLIX YTNPaBsieMoro TBOPYECKOro BOOOPaXKeHUs;

peLleHnin, opmMynupoBaTb TEXHUYECKOE
3afjlaHve, ucrnornb3oBaTb CpeacTBa
aBTOMaTU3aUMKn NpU NPOEKTUPOBAHUN U
noaroToBke NPOU3BOACTBA, COCTaABNATb

anropnuTMMYeckme MeTobl NOBbILLEHUSA
3 (PEeKTMBHOCTN TBOPYECKOro nNpouecca;
OCHOBHOW NOCTynaT, NPUHUMNbI,
NHCTPYMeHTapuin n 6a3oBble NOHATUSA

KOMMNEKT AOKYMEHTOB MO NPOEKTY TPINSB; 3aKOHbI pasBUTUA TEXHUYECKUX
cuctem (TC); npyHLMNBI MOAENMPOBAHUS
TC; meToObl aHann3a HecTaHOapPTHbIX
3ajay, MeTobl CMHTE3a peLLeHun;
[lormkeH ymeTb CTPOUTb (PYHKLMOHANbHYHO
N CTPYKTYPHYIO MOAENN CUCTEMBI;
dopmynupoBaTb UaearnbHbli KOHEYHbIN
pesynbtat (MKP), TexHnyeckoe un
husnveckoe NPoTUBOPEUUS B CUCTEME;
BbISABNATb TEHAEHLUMN Pa3BUTUS
aHanM3mpyemomn CUCTeMbl B COOTBETCTBUM
C 3aKOHaMu 3BOSTIOLMN CUCTEM; BbINOMNHATD
aHanu3 BeLLeCTBEHHO-MOMEBbIX PECYPCOB
(BIP) cnctembl n ucnonb3oBaTtb UX 4115
peLLeHnsa HeCTaHOAPTHOW 3a4auu;
BbIMOMHATbL NOMCK Hanbonee

3O PEKTUBHOIO peLLEHNS 3aaaumn C
nomoLbio AnNroputMma peLLeHns
n3obpetartenscknx 3agay (APA3),
nonb3oBaTbcs Tabnuuen Boibopa TMNOBbLIX
NPUEMOB YCTPaAHEHNSA TEXHUYECKMX
npoTuBopeymnin (Matpuuen AnbTwynnepa);
OCO3HaHHO reHepupoBaTb Naeun no
YINYYLIEHUIO U COBEPLUEHCTBOBAHUIO
cucTem.;

[lomkeH BnageTb MeTogonornen noucka
peLleHn nsobpetaTenbckmMx 3agad Ha
OCHOBE NporpaMmmbl NIaHOMEPHO
HanpaeneHHbIx gencrteun (APU3),
TUMNOBbLIMW NPUEMaMU YCTPaHEHUS
TEXHUYECKUX U PU3NYECKNX
NPOTMBOPEYMI, METOLOM BELLECTBEHHO-
MoneBoOro aHanv3a, MeToAMKOM nouncka
Hanbonee CUMNbHOroO PELLEHNS 3a4a4un.;
O6wue xapakTepuCTUKM nokasaTenen n KpUuTepmueB OLEHNBaHUSA KOMMETEHLMA Ha BCeX aTanax
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npuBegeHsl B Tabnuue 2.
Ta6J‘IVIL|,a 2 — O6LLI,VIe XaPaKTEePUCTUKN rnokasarenemn u Kputepumes oueHnBaHUA KOMI'IeTeHLI,VII7I Mo 3Tanam

[MokasaTenu u

3HaHUAMY B Npeaenax
n3yyaemon obnactu ¢
MOHUMaHMEM rpaHuL
MPYMEHUMOCTU

Tpebyembix Ans pas3suTUs
TBOPYECKNX peLLEHWH,
abcTparmpoBaHus
npobnem

3HaTb YmeTb Brnagetb
KpuTepun
OTnuyHo (Bbicokuin|Obnagaet daktnyeckummn |Obnagaet gnanasoHom |KoHTponupyeT paboTy,
YPOBEHb) N TEOPETUYECKUMM NPaKTUYECKNX YMEHUI, |NPOBOAUT OLEHKY,

COBEpLLEHCTBYET AENCTBUSA
paboThl

XopoLuo (6a3oBbIi

3HaeT haKTbl, NPUHLMMBI,

O6napaeTt gnanasoHoOM

EepeT OTBETCTBEHHOCTb 3a

3agay

YPOBEHD) npouecchl, obme NPaKTUYECKNX YMEHUI, |3aBepLueHne 3a4a4 B
NOHATUA B Npegenax TpebyeMmbix ONs peLeHns (nccnegoBaHmm,
n3yyaemon obnactu onpeaeneHHbix Npobnem B(npucnocabnmBaeTt cBoe

obnacTtu nccnegoBaHus |noBedeHne K
obcToaTenbcTBam B
peLeHun npobnem

YnosnetsoputenoH|O6nagaet 6a3oBbiMun O6napaet ocHOBHbIMM  |PaboTaeT npu npsimom

0 (noporosbIN o6LWMMKM 3HAHUAMN yMeHusmMu, TpebyembiMu [HabnwgeHum

YPOBEHD) ANS BbINOMHEHNUSI NPOCTbIX

Tabnuua 3 — Otanbl dopMUpoBaHUG KOMNETEHLMN U UCNOMb3yeMble C

2 Peanunsauma komneTeHUnmn

2.1 KomneteHuus MNK-12

MK-12: cnocobHoCThI0 pa3pabaTtbiBaTh NPOEKTLI peanu3auumn MHHOBaLUMIA C UCMOSTb30BaHNEM
TEOPUM PELUEHUSI MHXEHEPHbIX 3adavy W OpyrMx Teopui Mnoucka HecTaHAapTHbIX, KpeaTUBHbIX
pelleHnin, opMynMpoBaTb TEXHUYECKOE 3ajaHue, UCMoNb30BaTb CPeacTBa aBTOMartv3auuu npwm
NPOEKTUPOBAHUN N NOArOTOBKE NMPON3BOACTBA, COCTABMSATL KOMMIEKT JOKYMEHTOB MO MPOEKTY.

Ana dopmupoBaHMss KomneTeHUMn Heobxo4MMO OCyLLeCTBUTb psh aTanoB. JTanbl
GOpPMUPOBAHUSA KOMMNETEHUMWN, MPUMEHSEMbIE ANS1 3TOr0 BMAbl 3@HATUA U UCMNOSb3yeEMble
CpeacTBa OueHMBaHUA npeactasneHbl B Tabnuue 3.

eacTBa OoLeHnBaHNA

(MHXeHepHbIX) 3agay u
TEeopuIo noucka
HecTaHOapTHbIX,
KpeaTMBHbIX PeLLUEHNUH,
OCHOBbI COCTaBeHNs
TEXHUYECKOro 3afaHus u
KOMMMeKTa JOKYMEHTOB
Mo NPOEKTY, TEXHUYECKne
1 NporpaMMHbIe CpeacTBa
aBTOMaTmM3auumm rnpu
NPOEKTUPOBAHUN U
noaroToBske
NPOU3BOACTBA, anropuTMbI
peLleHns HeCcTaHO4apTHbIX
3agad npw paspaboTke
NPOEKTOB peanusauunn

peLueHns
n3obpeTaTtenbCcKnx
(MHXeHepHbIX) 3agad u
ApYyrnx Teopum noucka
HecTaHOapTHbIX,
KpeaTuBHbIX peLLUeHNN;
dopmynupoBaTb
TexHu4yeckoe 3afaHue;
ncnonb3oBaTh cpeacTea
aBTOMaTu3auum rnpu
NPOEKTUPOBAHNN U
NOAroToBKe
Npou3BOACTBA; COCTaBNATb
KOMMMEKT JOKYMEHTOB Mo
NPOEKTY

CocTtaB 3HaTb YmeTb BnapeTb
CopepxaHue OCHOBHYIO TEOPUIO paspabaTtbiBaTb NPOEKTbI |CNOCOBHOCTLIO
aTanoB peLueHuns peanu3aummn NHHOBaLUWi c|pa3pabaTbiBaTb NPOEKTHI
n3obpeTtaTenbCkmx MCMnonb30BaHMEM TEOPUM |peanu3auum MHHOBaLWN C

MCMNONb30BaHNEM TEOPUM
peLleHns
n3obpeTtatenbCKknx
(MHXeHepHbIX) 3agay u
ApYrnx Teopun nomcka
HecTaHOapPTHbIX,
KpeaTMBHbIX PeLLUEHWHN,
anropuTMamMmu peLleHuns
HecTaHOapTHbIX 3a4ay,
mMeToAamu UCMOMNb30BaHMS
cpencTB aBTOMaTM3auum
npv NPOEKTUPOBAHMM U
NoAroToBKe NPON3BOACTBA
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MHHOBAaLUNN

Buabl 3aHaTum

+ [MpakTnyeckne

* [MpakTnyeckne

» CamocTtodaTenbHas

3aHATUS; 3aHATUS; paboTa;
o Jlekuuu; e Jlekuuu;
» CamocTtosTenbHas » CamocTtosTenbHas
paboTa; paborTa;
* lMoaroTtoBkKa K e lMoaroTtoBkKa K
9K3aMeHy; 3K3aMeHy;
Ncnonbayemble » KoHTponbHasi paboTta; ¢ KoHTponbHas pabota; ¢ [JomaluHee 3agaHue;
cpeacTtea * [omalwHee 3agaHue; < [JomallHee 3agaHue; * OK3aMeH;
OLIeHMBaHuA * Onpoc Ha 3aHaTusax; ¢ Onpoc Ha 3aHATUAX; ¢ BbicTynneHwe (ooknag
+ OK3aMmeH; » OK3aMmeH; ) Ha 3aHATUN;
* BoictynneHue (goknag ¢ BeicTynneHue (goknag ¢ OK3aMeH;
) Ha 3aHATUNY; ) Ha 3aHATUY;
* 3K3aMeH; * OK3aMeH;
dopmMynupoBka nokasatenen u KpPUTEPUEB OLEHUBAHWUS [AHHOW KOMMETEeHUUn
npuBegeHa B Tabnuue 4.
Tabnuua 4 — [MokaszaTenun U KpUTEPUM OLLEHMBAHUS KOMNETEHLUM Ha dTanax
CocrtaB 3HaTb YmMeTb Bnagetb
OT1nunyHo + Obnapaet « Obnagaet guana3oHoM| ¢ HHO Bnageet

(BbICOKWUIA YPOBEHb)

drakTU4eCcKkuM n
TEeOpeTUYECKUM 3HAHNEM
Teopumn peLleHns
n3obpeTaTrenbCKnx
(MHXeHepHbIX) 3a4ay 1
Teopum noucka
HecTaHOapTHbIX,
KpeaTuBHbIX peLUeHnN,
OCHOB COCTaBlieHu1s
TEXHUYECKOro 3aaHns v
KOMMeKTa AOKYMEHTOB
MO NPOEKTY, 3HAHNAMMU
TEXHNYECKUX U
NpOrpaMMHbIX CPEACTB
aBTOMaTU3auun nNpu
NPOEKTUPOBAHUN U
NnoAroToBKe
NPOV3BOACTBA,
anropuMTMOB peLueHns
HecTaHOapTHbIX 3a4a4
npu paspaboTtke

NPaKTUYECKNX YMEHUN,
TpebyeMbix Ans pasBuTUs
TBOPYECKMX pELLEHUN,
abcTparnpoBaHus
npobnem npu pa3paboTke
NPOEKTOB peanusaunn
WHHOBALNK C
MCNOMb30BaHMEM TEOPUU
peLueHns
n3obpeTaTenbCckux
(MHXeHepHbIX) 3ada4 1
Apyrnx Teopun noncka
HecTaHOapPTHbIX,
KpeaTMBHbIX PELLUEHUN;
ymeeT bopmynmpoBaTb
TeXHUYecKoe 3agaHue,
Mcnonb3oBaThb cpeacTea
aBTomaTusauum npu
NPOEKTUPOBAHUN U
noaroToBKe
NpPOV3BOACTBA,

HaBblkamun pa3paboTku
NPOEKTOB peanusaunm
WHHOBALWN C
NCNoNb30BaHMEM TEOPUU
peLueHns
n3obpeTaTtenbCKnx
(MHXeHepHbIX) 3agad n
OpYyrnx Teopumn noucka
HecTaHOapPTHbIX,
KpeaTMBHbIX peLUeHnN,
anropMTMamm peLueHus
HecTaHOapTHbIX 3a4ay,
meTogamu
MCnonb3oBaHWsA CpeacTs
aBTOMaTU3aUUKN Npu
NPOEKTUPOBAHUN U
noaroToBKe
NPOV3BOACTBA;
obecneyunsaet n
KOHTPOMMPYET NpOoLecchl,
NPOBOAMT MX OLIEHKY,

YPOBEHb)

NPUHLUMNBI, NPOLECCHI,
obLme NoHATNA B
npegenax oCHOBHOM
Teopun peLleHuns
n3obpeTtaTenbCKkmx
(MHXEeHepHbIX) 3aday 1
Teopun noncka

NPaKTUY4ECKNX YMEHWUN,
TpebyeMmbIx Ans peLleHus
onpeneneHHbIX Npobnem
B obnacTtu pa3paboTku
NPOEKTOB peanuaauumn
WHHOBALNW C
MCMONb30BAHNEM TEOPUM

NPOEKTOB peanusaunn | coctaBnATb KOMMIIEKT | COBEPLLUEHCTBYET
WNHHOBAaLWIA; [I0KYMEHTOB MO NPOeKTY;| AencTeus paspaboTku;
Xopowwo (6a3oBbin| * 3HaeT xopowo dakTbl,| * Obnagaet gnanasoHom| « bepet

OTBETCTBEHHOCTb 3a
peLleHne 1 3aBepLlieHne
3apay B obnactu
pa3paboTkM NPOEKTOB
peanunsaumm NHHOBaLNK
C UCNoNib30BaHNEM

TEOpUMN peLleHust
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HecTaHAapTHbIX, peLleHns n3obpeTaTenbCkux

KpeaTuBHbIX pelleHni, | ndobpetaTenbCckmx (MHXeHepHbIX) 3agad n
OCHOB COCTaBJIEHNA (MHXXeHepHbIX) 3a4a4d 1 | Apyrx Teopui novcka
TeXHWYECKOro 3afaHns 1| Opyrmx TEOpUN Noucka | HecTaHOapPTHbIX
KOMMIeKTa AOKYMEHTOB [ HeCcTaHOapTHbIX peLleHnn,

Mo NPOEKTY, anropuTMOB | peLLeHnn, npu MCnonb3oBaHWA cpeacTs
PeLIeHNs HecTaHO4apTHLIX[ POPMYNIMPOBaHUK aBToMartmauum npu

3agad npu paspaboTke | TEXHUYECKOro 3a4aHus, | MPOEKTUPOBaHUA U
NPOEKTOB peanusaunn | Mcnonb3oBaHUM cpeacTB| NOArOTOBKE
WHHOBALUIA; aBTOoMaTu3aUun 1 npon3BoACTBa,
COCTaBNEHUN KOMMMeKkTa| npucnocabnueaeTt ceBoe
[AOKYMEHTOB MO NPOEKTY; | noBeaeHme K
obcTtosTenscTeam B

peLlleHnn npodnem;

YoosnetsoputenbH| « Obnagaet 6asoBbiMu | « O6nagaeTt oCHOBHbIMM | « BriageeTt HaBblkamu

o (noporoBbIN obWwunMmM 3HaHMAMK B yMeHusaMuY, TpebyeMbiMn | pa3paboTkm NPOEKTOB
YPOBEHb) obnactn Teopumn ANSA BbINONHEHNS peanu3aunm MHHOBaLUN
peLlleHns NpoCTbIX 3a4au, C MCNOMb30BaHMEM
nsobpeTtaTenbCKkmx NpMMeHsieMbIX B 061acTu| Teopuun peLlueHus
(MHXeHepHbIX) 3agay 1 | pa3paboTku NPoekToB | n3obpeTaTesibCKux
Teopum noucka peanu3aunm nHHoBaLUMN| (MHXeHepHbIX) 3agau,
HecTaHOapTHbIX, C MCNOJSIb30BaHNEM MCMOMb30BaHWsA CPeacTB
KpeaTMBHbIX peLLIeHNI, | Teopun peLleHus aBTOMaTU3auun nNpu
anropuTMOB peLleHnst | n3obpeTtaTenbCekux NPOEKTUPOBAHUN U
HecTaHOapTHbIX 3a4a4 | (MHXeHepHbIX) 3af4ay, | NOAroTOBKe
npw paspaboTtke npu NCnonb30BaHUN NPON3BOACTBA, HO MOXET
NPOEKTOB peanusaunn | cpeacts aBTomatusauum | pabotatb nog
WHHOBaLWM; N coCTaBfieHun PYKOBOLCTBOM U Npu
KOMMeKTa AOKYMEHTOB | NpssMOM HabnogeHuun un
no NPOEKTY; noanepxKe;

3 TunoBble KOHTPOSbHbIE 3aAaHusA
Ona peanusauuy BblleNepeyncrieHHblx 3agady oby4eHWst MCMOomnb3yHTCs TUMOBbIE
KOHTPOmNbHbIE 3adaHUA UMW MHble MaTtepuanbl, HeOOXoAUMble AN OLEHKU 3HaHWA, YMEHWUH,
HaBblkOB W (AnKM) onbiTa AeATEeNbHOCTU, XapakTepuaylwmux aTanbl  (POPMUPOBAHUS
KOMMNEeTEHUMIA B NPOLECCE OCBOEHUS 06pa3oBaTenbHOM NporpaMmbl, B CNeaytoLemM COCTaBe.

3.1 TeMbl AOMALLHUX 3a4aHUN

— BbinonHeHune gomMalluHero 3agaHua no temMme TunoBble npuembl peLieHnsa M306peTaTeJ'IbCKI/IX
3agad

— BbinonHeHne gomaluHero 3agaHus no tfeme OCHOBHbIE BMAbI MPOTUBOPEUNA

— BbinonHeHne gomaluHero 3agaHuvsa nNo Teme AnroputMm pelleHust n3obpeTtaTenbCKux
3agay (APA3). APN3-85B

— BbinonHenve pgomaliHero 3agaHua no teme BellecTBeHHble 1 nonesble pecypcbl TC.
MpuMmeHeHne cTaHOapToB B pelleHnn n3obpeTtaTtenbckmx 3agad

— BbinonHeHne gomawHero 3agaHnsa nNo TemMe XapakTepuUCTUKM TEXHUYECKOW CUCTEMBbI
(TC). 3akoHbl passuTtua TC

— BbinonHeHnue gomaluHero 3agaHua no teme MaeanobHoctb B APH3

— BbinonHeHne pgomawHero 3agaHua no teme HeanropuTtmuyeckne meTtoabl Moucka
pelweHnin n3obpeTtaTtenbCckmx 3agad

— MogroToBKa K NpakTUYecKoMy 3aHATUIO MO TeMe BellecTBeHHble 1 NOneBblE pecypcehbl
TC. NpumeHeHne cTaHAapTOB B peLleHnn nsobpetarenbCkmx 3agay

— [logrotoBka K MpakTUYECKOMY 3aHATUIO MO TeMe TunoBble MNpPUEMbl peLleHns
nsobpeTtaTenbCckmx 3agau
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— [MogroToBKa K NpakTMyeckomy 3aHsATUO0 No Teme OCHOBHbIE BUAbI NPOTMBOPEYUNN

— [logrotoBka K MpPaKTUY4ECKOMY 3aHATUI0 MO TemMe XapaKTepUCTUKU TEeXHUYECKOWU
cuctemsl (TC ). 3akoHbl passuTtua TC

— [MogroToBKa K NpakTU4eckomy 3aHATUIO No Teme NaeanbHocTb B APH3

— [NoaroTtoBka K NpakTUYECKOMY 3aHATUIO NO TeMe Heanroputmumyeckme MetTobl nomcka
peLleHnin n3obpeTtaTtenbCcknx 3agay

— [ogrotoBka K nMpakTMYECKOMY 3aHATUIO NO  Teme  ANroputM  pelleHus
nsobpetartenscknx 3agady (APA3). APN3-85B

3.2 TeMbl ONpPOCOB Ha 3aHATUSAX

— Wctopusa passutna cnocoboB pelleHust HecTaHOapTHbIX 3agad. OCHOBHblE Lenu u
npobrnembl Teopun pelleHns usobpeTtaTtenbckux 3agad. MeToguka OCBOEHUS npeameTa:
MOCMONHOE WU3ydYeHne npeameTa Kak nepexog OT oOOWero K 4acTHOMY, OT MOBEPXHOCTHOMO
pacCMOTPEHNSA BCEN CUCTEMbI K YINyONeHHOMY U3y4yeHuto aeTanen.

— MecTo nsobpetatenbCcTBa B MHXEHEPHOW aeaTenbHocTn. Metoa «npob n owmnbok» —
HeHanpaBrneHHbIn nepebop BapuaHTOB peweHna 3agadn. MeTtogbl akTMBauum nepebopa
BapunaHToB. [loBblleHne 3PPEKTUBHOCTM TBOPYECKOrO rMpouecca MnyTeM yBenuvyeHust
XaoTUYHOCTM rnoucka. MosroBon wTtypM. CuHekTMka. MeTton okanbHbIX OOBEKTOB.
Mopdonorndyeckun aHanms. [llpeogoneHne MNCUXONIOrMYEecKON WHepUuuM Mnpu  peLueHnn
HecTaHO4apTHbIX 3ag4ay. [MOHATUS OTKPLITOrO M 3aKPbITOro TUMOB 3a4av.

— PasButne TBOpYECKOro BOOOpPaKEHUS!, CACTEMHOINO MbILLSIEHNA N YMEHUS YNpaBnATb
TBOPYECKMM npoueccoM. Kputepumn oueHnBaHus aen: nonesHocTb, HOBU3HA, peann3yemMocTb,
akTyanbHoCTb. [nanektudeckas komnoHeHTa TPWU3. Teopetudeckun cdyHgameHt TPUS3 —
3aKOHbl pa3BuUTUs TexXHUYecknx cuctem (TC), BbIIBIEHHbIE NYTEM aHanm3a OrpoOMHOro Maccmea
naTeHTHON nHdopmMauuu. MNaTb ypoBHen n3obpeteHun B TPUS.

— lMNonatne «mpgeanvHocTn» B TPU3. lMonesHas dyHkuusa. dakTtopbl pacnnaTbl 3a BbINOMIHEHNE
nonesHo yHKUMM (3Heprusi, martepuanbl, TPYAOEMKOCTb, 3aHMMaemoe MpPOCTPaHCTBO M Mp.).
OcHoBHble NyTU noBbiweHUa maeansHocTn. VigeanbHaa TC. MaeanbHbld TEXHONOMMYECKUA npoLiecc.
WpoeanbHoe BewlecTBo. MoeanbHbi KoHeYHbI pedynbTaT (MKP). Yceunenuoin UKP.

— TexHuyeckas cuctema. AnemeHTbl TC (pabounin opraH, UCTOMHUK SHEPTUKN, ABUraTENb,
TpaHcMucens, opraHbl ynpasnenust). O6bekT n npogykt TC. masHas nonesHas yHkuma TC —
npugaHme obbekTy Tpebyemoro ceoncTea. BropocteneHHasa n BcnomoratenbHasa doyHkunn TC.
Hapgcuctema. Mogcuctema. 3akoHbl pa3sutus TC: nonHoTta yacten TC; passutme TC no S-
obpasHon KpuBOW; HEpPaBHOMEPHOCTbL pa3BuTua 4acten TC; 3akoH "sHepreTnyeckom
NpPOBOAUMOCTM" CUCTEMbI; 3aKOH COrfacoBaHUs PUTMUKK; MOBLILLEHNE CTEMEHU MAEeanbHOCTU
TC; noBbiweHne avHamuyHocTM M ynpaBnsemoctn TC; nepexogq TC Ha MWUKPOYPOBEHD;
nepexoa TC B HagcucTemy; BolITeCHEHUE YenoBeka nu3 TC.

— NoBepxHOCTHOE (agMUHUCTPaATUBHOE) NPOTUBOPEYNE Kak pe3ynbTaT NnosiBNeHus npobrnemMHom
cutyauun. OBosHaveHve npobnembl Npy aHanuse agMWHUCTPATMBHOMO MpPoTMBOpeuust. YrnybneHHoe
(TexHnyeckoe) n obocTpeHHoe (uandeckoe) npoTmeopeymns. BapmaHTtbl hopMynmnpoBaHNA TEXHUYECKUX
n dmnsnyecknx npotnsopedunn. MNepexon npobnemMHon cutyauumn B paspsas nsobpetaTenbckux 3agad.

— OCHOBHbIE TUMbI NPUEMOB YCTPAHEHNS YrNyONeHHbIX 1 06OCTPEHHbLIX NPOTUBOPEYNIN —
pekoMeHgauun AOns BbiSBMEHUsT obwero HanpaBneHuss M obnacTu CUMbHbIX pPeLleHnn
nsobpetarensckon 3agayn. Tabnuua BbiGOpa TUNOBbLIX MPUEMOB YCTPAHEHUSA TEXHUYECKUX
npoTtusopeyni (MaTtpuua AnbTwynnepa).

— BewecTtBa 1 nons, KOTopble YyXe MMEKTCA UM MOryT OblTb MONyY4eHbl NpU peLleHun
3agayn. [oToBble U NPOU3BOOHbIE BELLECTBEHHbIE pecypcbl. BHyTpUcMcTEMHbIE N HAOCUCTEMHbIE
BellecTBeHHo-nonesble pecypcbl (BIP). Pecypcbl npoctpaHcTBa. PyHKUMOHANbHbIE pPECypChbl.
CtpykTypHOe mogenupoBaHune TC. BenonbHbin aHanus. OnepaTuBHasa 30Ha U onepaTtMBHOE BpeMS.
YctpaHeHune koHdpnmkta TC B onepaTuBHOM 30He B ornepaTuBHoe BpeMs. OCHOBHble cTaHA4apThbl Ha
pelleHne nsobpeTtaTenbCkux 3agad, npuMepbl X UCMOSib30BaHUS.

— AP/3 — nporpamma ueneHanpasfeHHbIX JENCTBUI, NO3BOMAOLLAs NOLWAroBo NpoaBmuraTbCs K
MONYyYEeHUIO WOEN CUNBbHOTO peLleHUss HETUNOBbIX W300peTaTenbCkux (HecTaHOapTHbIX) 3ajad.
OdbdekTnBHaa moandukaums APU3-85B, ncnoneaytowas cpeacrea n metoabl TPUN3 (3akoHbl pa3BuTtus
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TC, TexHudeckne npotmsopeuns, IKP, dunsnyeckne npotmBopeudns, BENOSbHbIN aHanua, aHanma
pecypcoB, UHopMaLumoHHbI poHa TPU3 ). [leBAaTb nocnegoBaTenbHbIX 3TanoB aHanusa B APU3-85B.

3.3Tembl goknagos
— 1. Mopdornornyecknin aHanna TEXHNYECKON cuctembl. 2. Pa3bop cmsmyecknx 3agady ¢ camta
http://www.trizland.ru. 3. Pa36op 3agau no APU3 c¢ canta http://www.trizland.ru. 4. Nownck, coctaBneHme
N pelleHMe HecTaHOapTHbIX TBOpYeckux 3agad. 5. CocTaBrneHve nporHo3a pasBUTMS TEXHUYECKMX
cuctem. 6. dopmynuposka WKP. 7. T[MpumeHeHue duamyeckux adpdekTtoB Mpu  peLleHun
nzobpetatenbcknx 3agad. 8. lNpumeHeHne xummnyecknx apeKkToB npu peleHun nsobpertaTenbCcKux
3agad. 9. NpumeHeHne reomeTprnyecknx 3EEKTOB NpU peLLeHnn n3obpeTaTenbCkmx 3agau.

3.4 9K3aMeHaLUUOHHbIe BOMNpPOChHI

— 1. Metog «[po6 u owmnbok» Npu pelleHMM HecTaHAapTHbIX 3agady. 2. OpraHuM3aunoHHbIe MyTU
NoBbILLEHNS 3(PPEKTUBHOCTM peLleHnss udobpeTtaTtenbckux 3agad. 3. [lcuxonormdeckas wHepuus npwm
pelleHnn mnsobpetatenbckux 3agad. 4. [Ncmxonoruyeckue meToAdbl OpraHvM3aumm TBOPYECKOro npouecca.
Mosroson wtypm. 5. [llcuxonornyeckme MeTOAbl OpraHuMsaumm TBopyeckoro npouecca. CuHekTuka. 6.
lMcmxonormyeckne MeToabl opraHmMsauum TBOpYeckoro npouecca. Metog rmpnsaHa. 7. Cuctematmsauus
nepebopa BapMaHTOB MpU peLlleHnn TexHudecknx 3agad. Mopdonormyecknn aHanmus. 8. Cucrtematmsaums
nepebopa BapuvaHTOB MNpPU PELUEHUN TexHu4eckux 3agad. MeTon dokanbHbix obbekToB. 9. TPU3 —
MEeTOoOoNorna ynopsagoveHns npouecca pelweHus umsobpetatensckux 3agad. 10. Kputepum oueHuBaHue
naen: NonesHoCTb, HOBM3HA, peanu3yeMoCTb, akTyanbHOCTb. 11. 5 ypOBHel pelueHus nsobpeTtaTenbckux
3agay. 12. Quanektnyeckasa komnoHeHta TPU3. 13. TexHnyeckasa cuctema (TC). SnemeHTbl n o6bekT TC.
14. XapakTepucTukm TexHudeckon cuctembl. 15. UN3penme un unHctpymeHt B TC. 16. [logcuctema.
Hagcuctema. 17. CoctaB TexHu4yeckonm cuctembl. TpaHcmucceusi. OpraH  ynpaeneHus. 18. CocrtaB
TexHu4yeckon cuctembl. NCTouHuK aHeprun. [Oeuratenb. 19. 3akodbl cywectBoBaHus TC. 20. Passutune
TEXHWYECKON CUCTEMbI NO OOBEKTUBHO CYLLECTBYHOLLIMM 3akoHaMm. 21. 3aKOH MOMHOTbI YacTen TEXHUYECKOM
cuctembl. 22. 3aKOH pas3BUTUST TEXHUYECKOW CUCTEMbI MO S-o6pa3Hon KpuBoW. 23. 3akOH HEPAaBHOMEPHOIO
pa3suTusa yacten TC. 24. 3aKOH NOBLILLEHUS AMHAMUYHOCTM U YMNPaBSEMOCTU TEXHUYECKMX cucTem. 25.
3aKoH MOBbILIEHMS CTEMEHU MAeanbHOCTU TEXHUYECKOW CUCTEMBbl. 26. AOMUHUCTpaTUBHOE MPOTUBOpEYME.
Mpumepsbl. 27. NoeanbHbli KoHedHbin pesynbTaT (MKP). Ctpyktypa onepatopa MKP. 28. TexHuyeckoe
NpOTMBOPEYNE Kak KpUTEPUA BO3HMKHOBEHUsI u3obpeTtaTensckon 3agaun. Popmynuposanme TIM-1 n TM-2.
29. o®usnyeckoe npotmeopeune (Pr1). MNpumepbl. 30. OCHOBHblE NPU3HAKW, MPUYMHBI BO3HWKHOBEHWS,
YyCNOBMSA paspelleHnss agMUHUCTpaTUBHOrO npotmeopedunsa (All). 31. OCHOBHble NPU3HaKW, MNPUYUHBI
BO3HUKHOBEHUWS, YCNOBMSA paspelleHust TexHudeckoro npotusopeunsa (TI1). 32. OCHOBHble NpuU3HaKu,
NPUYUHBI BO3HUKHOBEHUS, YCMNOBMSA paspeLleHns gpumaundeckoro npotmsopeuns (Or). 33. Tunosble npuemsl
peLUeHnsa HecTaHaapTHbIX (M300peTaTenbCcKknX) 3agad. MIx ucnonb3oBaHve nsa pelleHns 3agad. 34. Tabnuvua
BblOOpa TUMNOBbLIX NpueMoB ycTpaHeHus Tl (MaTpuua AnbTwynnepa). 35. Vicnonb3oBaHne BELWECTBEHHbIX U
NnosieBbIX PECYpCOB NP peLleHnn HecTaHgapTHbIX 3adad. 36. BewecTtBeHHo-nonesble pecypcol (BIMP) npu
pelueHun nsobpetartenbckux 3agad. MNpumepsl. 37. OnepatnBHoe Bpemsi. OnepaTtuBHas 3oHa. MNMpumepsbl. 38.
OnemeHTbl BENONbLHOro aHanuaa. 39. CTaHaapThbl Ha pelleHne HecTaHOapTHbIX (M300peTaTenbCcKknx) 3aaay.
Nx ncnonesoBaHue ans pewweHns 3agad. 40. MIHdopmaLmMoHHbIN POHA, ANs peLleHna HecTaHgapTHbIX 3a4au.
41. APU3. Yactb 1 «AHanus 3agaum». 42. APU3. Yactb 2 «AHanun3 mogenu 3agaym». 43. APU3. Yactb 3
«Onpepenenne VIKP u Ol». 44. APUN3. Yactb 4 «Mobunusauusa n npMMeHeHWe BELLEeCTBEHHO-MOMNEBbIX
pecypcoB». 45. AnroputMm pelweHus usobpetatenbckux 3agad. Ero ucnonb3oBaHue ans pelleHus
HecTaHAapTHbIX (M3obpeTaTtenbckmx) 3agad. MNMprumepbi.

3.5TeMbl KOHTPONbHbLIX paboT

— 1. KoHTponbHas pabota no Teme HeanropytmMuyeckne MeTodbl MOWUCKA PeELLEeHUN
n3obpetartenbcknx 3agad 2. KoHTponbHaa pabota no Tteme WpeanbHocte B APH3 3. KoHTponbHas
pabota no Teme Xapaktepuctukm texHuyeckon cuctembl (TC). 3akoHbl passutua TC 4. KoHTponbHas
pabota no Teme OcHOBHble BMAbl NpoTnBopeunn 5. KoHTponbHas pabota no teme Tunosble npuembl
peweHna mn3obpeTtatenbcknx 3agad 6. KoHTponbHas paboTta no Teme BeliecTBeHHble M MNoneBble
pecypcbl TC. lNpumeHeHne cTaH4apToOB B pelleHun nsobpetaTenbckmx 3agad 7. KoHTponbHasa pabota
no Teme Anroputm peLueHust nsobpetartenbckmx 3agad (APN3). APIN3-85B

CornacosaHa Ha noprane Ne 9281 21



4 MeTognyeckue martepuanbl
[na obecneyeHnsa npouecca obydeHUss M pelleHns 3agad obyyYeHWsA WUCMOoNb3yHTCS
cnegylowme matepuansi:
— MeTogudeckMe Mmartepuansl, onpegensiowune npoueaypbl OUEHUBAHWUS  3HaAHWUA,
YMEHUN, HaBbLIKOB U (UNnN) onbiTa OEeATEeNbHOCTU, XapaKTepusylLwmnx aTtanbl (op-MUpoBaHUS
KOMneTeHumn, cornacHo n. 12 paboyen nporpammeil.

4.1.0cHOBHas nuTteparypa

1. CucTeMHbIM aHanu3 1 MeToabl HayYHO-TEXHMYECKOro TBOopYecTBa: YuebHoe nocobme
/ OsepkuH [. B., Anekcees B. I. - 2015. 326 c. [OnekTpoHHbIN pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/1284, cBo6oaHbIN.

2. TumodpeeBa HO.®. OcHoBbI TBOpYeckon aAedatenbHocTu (aBpuka, TPU3). YuyebHoe
nocobue. [ONeKTpoHHbIN pecypc] — ONeKTpoH. aaH. — buwkek: N3paTtenscteo "lMpomeTten”,
2012. — 368 c. — Pexum goctyna: http://e.lanbook.com/book/30357 [OnekTpoHHLIN pecypc]. -
http://e.lanbook.com/book/30357

3. Anbtwynnep [I.C. Hantm wnpetwo: BeepgenHne B TPU3 - Teoputo pelleHus
nsobpetatenbCkmx 3agad. [ONEeKTpoHHbIM pecypc] — 3nekTpoH. gaH. — M.: AnbnuHa
Mabnuwep, 2013. — 402 c. — Pexum poctyna: http://e.lanbook.com/book/32475

[OnekTpoHHbIN pecypc]. - http://e.lanbook.com/book/32475

4.2.NononHuTenbHasa nutepaTtypa

1. OcHOBbI Hay4YHO-TEXHMYECKOro TBOp4YecTBa: y4yebHoe nocobue / HO.B. [puropbes;
MuHuctepcTBo obpasoBaHus n Haykm Poccuinckon ®egepauum, PocCcUNCKMA rocyaapCTBEHHbIN
YHMBEPCUTET WMHHOBAUMOHHBIX TEXHOMOMMM N npegnpuHuMaTenscTBa, kadenpa "YnpasneHue
nHHoBauuamun". — M.: PIYUTT, 2010. — 271 c. (Hanuyune B 6Gubnuoteke TYCYP - 10 3k3.)

2. CoumanbHoe npoekTupoBaHue: yuebHoe nocobue ans sysos / B.A. JlykoB. — 9-e 13a.
— M.: ®nuHTa, 2010. — 240 c. (Hanu4dne B Gubnunoteke TYCYP - 5 ak3.)

3. Hantm upeto. BeepoeHne B Teopuio pelueHus usobpetatenbckux 3agady / I.C.
AnbTwynnep; pea. A.K. OwoHuH; Akagemna Hayk CCCP, Cnbupckoe otgeneHue. — 2-e unsg,.,
pon. — HoBocnbupck: Hayka, 1991. — 223 c. (Hann4yne B Gubnmnoteke TYCYP - 10 3k3.)

4. PeweHune yuyebHbix 3agay no TPN3: yyebHoe nocobue / B.A. Muxannos; MuHuctepcTeo
HayKu, BbICLUEN LWKOMbl U TexHu4eckon nonutukm Poccunckon depepauumn, KomuteT no BbICLLEN
wkone, YyBawcKkun rocygapcTBeHHbin yHuBepcuteT wum. W.H. YnbaHoBa. — Yebokcapbl:
M3paTtenbctBo YyBaluckoro yHusepcuteta, 1992. — 91 c. (Hanuyune B 6ubnunoteke TYCYP - 5 9k3.)

5. Anbtwynnep I'.C. TBOpYeCTBO Kak TO4Has Hayka. Teopusi pelleHus n3obpetaTenbCkmx 3agau.

- M.: CoBeTckoe paawno, 1979. - 174 c. (Hannume B 6ubnmoteke TYCYP - 2 3k3.)

4.3.Y4yebHO-MeTOQUUYECKOE NOCOOMEe n NporpaMmmMHoe obecneyeHue

2. AnropuTmbl pelleHns HecTaHAapTHbIX 3adadvy: MeToamyeckme pekomeHZauumn K
opraHmsauumn camoctosTenbHon padoTel / Ledep O. B. - 2014. 20 c. [OnekTpoHHbI pecypc] -
Pexum goctyna: https://edu.tusur.ru/publications/3599, cBo60aHbIN.

3. PeweHne wu3obpeTtaTtenbcknx 3agad, MeToamka COCTaBneHMs 3asiBOK  Ha
npegnonaraemoe u3obpeteHue: MeToamyeckme ykasaHus Onsi NPOBEAEHUs] MPaKTUYECKUX
(cemmHapckux) 3aHaATMA K camocTosTenbHonm paboTtsl / Ocunos KO. M. - 2012. 10 c.
[OnekTpoHHbIN pecypc] - Pexum goctyna: https://edu.tusur.ru/publications/2023, cBo6oaHbIN.

4.4.Bba3bl AaHHbIX, UH(POPMALMOHHO CrpaBOYHbIE U MOUCKOBbLIE CUCTEMbI

1. Bwubnuoteka TYCYP. MNateHTHble 6a3bl. URL: http://lib.tusur.ru/article/patentnye-bazy

2. ®epepanbHbIn WHCTUTYT NPOMbILLIIEHHOM COBCTBEHHOCTMW. URL:
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

3. Esponenckoe nateHTHoe BegomcTBo. URL: http://ep.espacenet.com

4. TlateHTHaa 6asza USPTO (United States Patent and Trade Mark Office). URL:
http://patft.uspto.gov/

5. OnekTtpoHHbin kypc TPWU3, WHCTUTYT WHHOBaAUMOHHOIO npoektupoBaHunda. URL:
http://www.triz-guide.com
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