degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MCTO,Z[BI peuICHNd NMHKCHCPHLBIX U I/I306peTaTeJ'H>CKI/IX 3aaaqy
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: P.A. INamkoB, kaua. ¢pu3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA

Kypc "Metoapl penieHus HHXSHEPHBIX W M300peTarenbCKuX 3aad’ MpeaycMaTpuBaeT M3YUCHHUE THITOBBIX
MOJXOAOB K PEUICHUI0O WHXXEHEPHO - TEXHHYECKMX 3aJad U o(opMIIeHHS pPe3yJbTaToB B BUAE OOBEKTOB
MPOMBIIIIICHHON ¥ WHTEIUIEKTYyallbHOW COOCTBEHHOCTH.

3amaun Kypca:

. OCBOCHHUE CTYJCHTaMH 0a30BbIX 3HAHWUH B OOJIACTM METOJIOB M CYIIECTBYIOIIMX METOIWK PEIICHUSI
WHXCHEPHBIX 3a]1a4;

. MpUOOpPETEHNE TEOPETHYECKUX 3HAHMM B 00JacTH KiIacCUPUKAMKM OOBEKTOB NPOMBILUICHHOW H
MHTEJJICKTYaJIbHOW COOCTBEHHOCTH;

* npuoOpeTeHNEe HaBBIKOB KOJUICKTHBHOTO PEIICHNSI HHKEHEPHBIX 3a71a4;
* npuoOpeTeHre HaBBIKOB 0(POPMIICHHS PE3y/IbTaTOB PELICHNUS HH)KCHEPHBIX 3a/1au.

1o pe3ynpraram ocBoeHUsI Kypca CTYAEHT JOJKEH 3HaTh:

[l OCHOBHBIE METO/IbI KITaCCH(PHUKAIIMN MHKECHEPHBIX U HAy4HBIX 3a/ad;

[J cylecTBYIOLME METOABI PEIIEHUS] MHKEHEPHBIX 3a]1ay;

[l MeToJbl IOMCKA HAyYHO — TEXHUYECKOI HH(pOPMAIMY B CETH, BKJII0Yas NaTCHTHYIO HH(opManuio;

O TpeOOBaHUsI, TPEABSIBISIEMbIC K 3asBKaM Ha W300pETEHUS B C COOTBETCTBUU C 3aKOHOJATEIHCTBOM
Poccuiickoii @eneparuy;
[l ocuossl TPU3

OcHOBHOE coJlepKaHre Kypca U3JIOKEHO B CIIEAYIONIUX pa3zeliax:

. Posib mpaBuiibHOM (hOPMYITUPOBKH WHIKCHEPHOM 3a1a4H.

. Crtoco6 kak mociie0BaTeIbHOCTh JCHCTBUIMA.

. [Ipamas 3anaua.

. [IpuMeHeHre MaTeMaTHIeCKUI aOCTpaKIUil MPH PEIICHUN WHKCHEPHBIX 3a71a4.
. OOparHas 3a7aya.

. Onucanue CeMaHTUYECKOW KAPTUHBI IPEAMETHOM 00JIACTH.

. MeTox MO3roBoro mrypma.

. [TaTeHT, KaK METOJ] ONIMCAHUS PEIICHUS WHXCHEPHOW 3a/1a4uH.

O 0 3 N LD B W N~

. [Tone3nas moxens u Know — how.
1. leau u 3apauu

eap AUCUMNIMHBI

*  W3YYCHHE THIIOBBIX IOAXOJOB K PELICHUIO WH)XXEHEPHO - TEXHMYECKUX 3aJady M OQOPMIICHHS
pe3yabTaToOB B BU/I€ OOBEKTOB IMPOMBIIUICHHON U MHTEIUIEKTYaJIbHOM COOCTBEHHOCTH.

3agauu AU CHUILIHHBI

* OCBOCHHE CTYJIeHTaMH 0a30BbIX 3HAHWI B OOJIACTH METOJIOB ¥ CYIIECTBYIOIIMX METOJMK PEIICHUS
WHXCHEPHBIX 33]1a4;

*  [pUOOpETeHHE TEOPETUYECKHX 3HAHWK B 00JacTu Kiaccu(uKauu OOBEKTOB MPOMBILUICHHONH H
MHTEJJICKTYaJIbHOW COOCTBEHHOCTH;

* npuoOpeTeHNEe HaBBIKOB KOJUICKTUBHOTO PEIICHNSI HHKEHEPHBIX 3a71a4;
* npuoOpeTeHre HaBBIKOB 0(OPMIICHHS PE3YIbTaTOB PELICH!US HHKCHEPHBIX 3a/1au.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAU3 U CHHTE3 HHPOpMAInK, |ACHCTBHSA 110 PENICHUIO 3a/1a41

HOPUMEHATH CUCTEMHBIN MOAX0A uis pemenns  |VK-1.3 PaccmarpuBaeT pasivdHbIC BapHAHTBI PEIICHUS
IMMOCTABJICHHBIX 3a1a4 3a3J1a4d, OLICHMBACT UX NPECUMYIICCTBA U HETOCTATKHU




[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATE:
[J  OCHOBHBIC METOABI KIACCU(PUKAIINN MHKCHEPHBIX M HayYHBIX 3a71a4;
[J CyNIECTBYIOIIUE METOBI PEIICHUS] HHKCHEPHBIX 3a]1a4;
[] MeTOoIBI TMONCKA HAYYHO — TEXHUIECKOU WH(OPMAIIUU B CETH, BKJIIOUAs MTATCHTHYIO WH(OPMAIIUIO;
[J  TpeboBaHUs, PEABIBISIEMbIC K 3asBKaM Ha M300PETEHHS B C COOTBETCTBUM C 3aKOHOJIATEILCTBOM
Poccuiickoii @eneparuuy;
[l ocuoBel TPU3.

YMETh:
[ abCcTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MOICIUPOBAHNN PEATbHBIX (DHU3UYECKUX CUTYaINN;
O M0JIH30BAThCSl CBOUMH 3HAHHMSMH JUIS pElieHHs] (yHIaMEHTAIBHBIX M MPUKIATHBIX 33134 U
TEXHOJOTHYCCKHUX 3a/1a4;
[J ;mernarh MpaBWIBHBIC BEIBOJBI M3 COMIOCTABICHUS PE3YABTaTOB TEOPHU U IKCIICPUMEHTA,
[] TpOM3BOAUTH YUCIICHHBIE OLIEHKH I10 TIOPSAKY BEJTUIHHEL;
[J Jmernarh Ka4eCTBEHHBIC BBIBOJBI IPH MEPEXO0JIE K MPEACTbHBIM YCIOBUSIM B H3y4aeMbIX MPOOIIeMax;
[ BHUIETh B TEXHUYECKUX 3a7a49aX (PU3UUECKOE COACpKAHUE;
O OCBaWBaTh HOBBIC MPEIMETHBIC OOJIACTH, TEOPETHYECKUE TOAXOAbI M OJKCIEPUMEHTAIbLHBIC
METOJIUKU,
O MOJy4yaTh HAWIY4YIINe 3HAYCHUS HM3MEPSEMbIX BEIWYMH U TMPABUILHO OIEHHUTH CTENEHb HX
JIOCTOBEPHOCTH;
[ ohopMIISTh pe3yabTaThl PEIICHHUS MHKEHEPHBIX 3a/1a4 B BUJIE 3asBOK Ha N300PETCHUS;
O 3¢ (exTHBHO MCTHONIK30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHH W KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BIIAJIETE:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[l HaBBIKAMH CaMOCTOSTEIbHOW paboThl B IHTEpHETE;

[l KynbTYpoOil HOCTaHOBKU U MOJCIHPOBAHUS (HH3MISCKUX H MHKEHEPHBIX 33/1a4;

(] TeXHOJOTHSIMH NATEHTHOTO IMOKMCKA Ha CYIIECTBYIOIINX HHTEPHET — pecypcax;

[l HaBBIKAMH TI'PaMOTHON OOpaOOTKM pe3yJbTaTOB ONbITA M COIOCTABICHHS C TEOPETUYECKUMHU
JaHHBIMHU;

[l IpaKTUKOH PEIICHHUS MMPUKIIAJIHBIX HHKEHEPHBIX 33/1a4;

(] HaBBIKAMH OpPraHU3AINHU KOJUICKTHBHOW PaOOTHI HAJl MHKCHEPHOMH 3a1aueii.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Ponp MIpaBUIIBHON (hopMynupoOBKH 2 2
MH)XECHEPHOM 3aJ1auH.
) Cnoco6 Kak II0CJIEI0BATENbHOCTD 4 )
JEUCTBUM.
3 [Ipsimas 3anayva. 4 1




[Ipumenenue MaTeMaTH4YeCKUI
4 a0CTpaKIuii IPU PEIMICHUN WHKEHEPHBIX 2 2
3a1ad.
5 Ob6parHas 3a1a4a. 2 1
6 CemaHTHYECKOE OMTUCAHUE. 4 1
7 Meton MO3roBOro mTypMma. 4 2
] [TaTenT, kaK MeTOJ OMUCAHUS PEIICHUS 4 )
MH)XECHEPHOM 3aJ1auH.
9 [Monesnas mozmenb 1 Know — how. 4 2
Uroro wacos 30 15
[TonroToBka K 3K3aMeHy 0 yac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmii)
1. Ponb ipaBuiibHOW (hOPMYITMPOBKY MHIKEHEPHOU 3a1a4H.

OOBEKTHI, X CBOWCTBA, 3HAYCHUs CBOWCTB. [IpuMeHeHne 00bekToB. OHTONOTHS «OOBEKT — CBOMCTBO
— 3HaYCHHE». MHEMOHHYECKUE METO/IbI OTTMCAHUS MHKCHEPHBIX 3a71ad.

2. Crioco0 Kak mocienoBaTeIbHOCTD JEUCTBUHN.

[IpumeHeHne OOBEKTOB, ONMHCHIBAEMOE B TepMHHAx crocoba. IloBblmieHNEe W TMOHMKEHHE YPOBHS
a0CTpaKIMK NPy PEIICHUN MHKEHEPHBIX 3a/1a4.

3. [Ipsimas 3aaqa.

[Tpumenenne 3¢ GeKTOB M HHKEHEPHBIX PEILICHUH I PeIeHUs WHKEHEpHBIX 3aaa4. Metoast TPU3.
CraHgapThl pemeHus 300peTaTenbcKuX 3ajad Mo AJbTIyiiepy. MeTonbsl MPOBEpKH peleHusl Ha
MPEENIbHBIX CIyYasX.

JokazatenbcTBO A3PPEKTUBHOCTH pabOThI peIIeHUsI.

4. IlpuMeHeHne MaTeMaTHYeCKUi a0CTPaKUUi NPU PELICHNU HHKCHEPHBIX 3a1a4.

[Ipumenenune Teopun MHOeECTB. [IpumMenenne Teopun urp.

5. O0parnHas 3aaya.

[Ipumenenne oO0bekTOB U 3((EeKToB Ui HOBBIX MHXCHEPHBIX 3afad. leHepauusi HOBBIX
HMHKEHEPHBIX 3334 [10]] UMEIOLIEeCs] HHKEHEPHOE pelIEeHUE.

6. CeMaHTHYECKOE OIIUCAHMUE.

OnucaHre ceMaHTUYECKOW KapTUHBI MIPEMETHOM 00IacTy.

7. Meron MO3roBOro Typma.

MeToz «BCTPEUHOT0» peIIeHHs TPOOIEMBI.

8. IlareHT, Kak METOJl OTIMCAHUS PEIICHUS NHXEHEPHOH 3a1a4H.

Crpykrypa 3aaBki. OCOOCHHOCTH Hanucanus (OpMyIibl U300peTeHnsl. MHOTO3BeHHbIE (OPMYITHI.




9. [Tone3nas monens 1 Know — how.
OCOOEHHOCTH 3aIIUThI AITOPUTMOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. IomoBuakuH A. V1. OCHOBBI HHXCHEPHOTO TBOPUYECTBA. - 2-€ U3/, mepepad. u mom. - Mocksa:
Mammunoctpoenue, 1988
2. Anprmymnep [.C. Manenbkue HeoObATHRIE MUPBL: CTaHIApPTHI HAa PelIeHHE N300peTaTeNIbCKUX
3aga4y B c6. "Huth B nabupunre". - [lerpozaBoack: Kapenwus, 1988. - C. 165-230.
http://www.altshuller.ru/triz/standards.asp
3. Hurpux 4. [IpoexTupoBanue u KOHCTpyupoBanue. CucteMHbId moaxos. - Mup, 1981.
4. JlutuHoB b. B. OcHOBBI nHXeHEpHOM AestenbHocTH: Kype nekuuii. - M.: MamuHocTpoeHue,
2005.-288 ¢

JomnonHurensHas aureparypa
1. Bapmaii U. JI. [u gp.] UccnenoBanus u n300peTareIbCTBO B MAITMHOCTPOSHUH. — MUHCK:
Texnonpunt, 2003. — 237 c.
2. PerenxoB A.B., Pe3unxoBa E.B. «Teopus u mpakTuka penieHus: TeXHU4eCKuX 3aaawmy Popym.
Mocksa, 2008

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTHsSX MCONb3yIOTCA MYJIBTUMEIUAHBIE TEXHOJIOTUH, BKIIOUAS IEMOHCTPALIMIO TPE3CHTAUH.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpoCIHymaBIIMKA Kypc JEKUUH, IOKEH OBJIAJCTh OOLIMM IOHSATHHHBIM amnmaparoM u
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemenus Bcex JEKIMH, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BEIEHHE KOHCIIEKTOB 3aHSATHIA;
AaKTHUBHOE y4yacTre B O0CYKICHUH JICKIIH;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
[IPETIO/IaBaTEII0 Ha JIEKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: P.A. IlamkoB, kanz. (pu3.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIUOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Brnameer HaBbIkKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynprare usydeHHs AUCHMIUIMHBI «MeETOIbI pEIICHHS WH)XXEHEPHBIX M HM300peTaTelbCcKUX 3a1auy

00yJarouiCs JTOIDKEH:

3HAThb:

I T R

Poccuiickoii @enepanuu;
[0 ocnoBsl TPU3.
yMeTh:

OCHOBHBIE METOIbI KJIaCCH(UKALINU UHKEHEPHBIX M HAyYHBIX 3a71a4;

CYILLIECTBYIOIINE METOBI PEIICHNS NHKEHEPHBIX 33]1a4;

METO/IbI IOMCKA HAYYHO — TEXHMUYECKOM MH(OpMALINK B CETH, BKJIIOYAs MMATCHTHYIO MH(OPMAIIHIO;
TpeOOBaHMUs, IPEIBIBIIEMBIC K 3asiBKaM Ha N300PETEHUSI B C COOTBETCTBUHU C 3aKOHOJATEIbCTBOM

[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOJICIMPOBAHNY PeabHbIX (H3MUECKUX CUTYallN;
[J  [ONMb30BaThCs CBOMMHU 3HAHUSMHM ISl pelieHus (QyHIaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |

TCXHOJOTUYCCKHX 3aJa4,

ACJIaTh IPaBUJIbHBIC BBIBO/AbI U3 COITOCTABJICHUSA PC3YJIBTATOB TCOPUU U SKCIICPUMCHTA,
MMPOU3BOAUTDH YHUCJICHHBIC OLICHKU I10 MMOPAAKY BECIINYUHBI;

BUACTHh B TCXHUYCCKUX 3aJadax (1)I/I3I/I‘-ICCKOC COZICPIKAHHUE,

0
U
[] Jmenarb Ka4€CTBEHHBIE BbIBOJbI IIpU NepexoAc K NpCACIbHBIM YCIOBUAM B U3YyHaCMbIX np06neMaX;
U
0

OCBaWBAaTb HOBBIC MPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYCCKUC TMMOAXOABI W ISKCIICPUMCHTAJIbHBIC

METOIHUKHU,

[ [oJiy4aTb HAWITy4dYIIHWC 3HAYCHUSA H3MCPACMBIX BCJIIMYMH W IIPABUJIBHO OIICHUTHL CTCICHb HUX

HOCTOBECPHOCTH,

[0 ohopMIIATh pe3yabTaThl PELICHNUS MH)KEHEPHBIX 33/1a4 B BUIE 3asBOK Ha N300PETCHUS;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJaJeTh:

[] HaBBIKAMH OCBOCHMS OOJIBIIOr0 00neMa I/IH(l)OpMaL[I/II/I;

HaBbIKaMH FpaMOTHOﬁ O6pa6OTKI/I PE3YJIbTATOB OIbITa W COMOCTABJICHUA C TCOPCTUUYCCKUMU

[J HaBBIKAMH CaMOCTOSTENHHON paboThl B MIHTEpHETE;

[J KyJnbTYpoOH MOCTAaHOBKH M MOAETHPOBAaHUS GU3NUECKUX M HHKCHEPHBIX 3a71ad;
[J TEeXHOJIOTMsIMH IAaTEHTHOI'O [IOMCKA Ha CYLECTBYIOLIMX UHTEPHET — pecypcax;
O

JAHHBIMU;

[l TpakTHKON peleHus MPUKIaJHBIX HH)KEHEPHBIX 3a1a4;
[ HaBBIKAMU OpraHU3AIMH KOJUIEKTUBHON paOOThl HaJl MH)KEHEPHOU 3aaducid.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst



Bonpocs! asist moaroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:
. JlaTb onpeneneHue HHKEHEPHOU 3a1auu
. ©OpMAIN30BaHHOE ONKMCAHUE UHKEHEPHOU 3a7auu
. OHTONMOTMYECKast MOJIETIb «OOBEKT — CBOUCTBO - 3HAYCHUE»
. IlocTpoeHne MaTpulbl NpUMEHEHU I

1

2

3

4

5. Cnoco0b Kak MmocieioBarelbHOCTh JICHCTBHIA.

6. IIpumeneHne 0ObEKTOB, OMMCHIBAEMOE B TEPMUHAX CIIOc00a.

7. IloBblmIeHNE ¥ NOHMKEHUE YPOBHSI a0CTPAKLUK [IPU PEIIEHUH MHKCHEPHBIX 3a/a4.
8

[psimas 3amaua. [Ipumenenne 3PpPeKTOB M MHKEHEPHBIX PEIICHUH ISl pElICHUs WHIKEHEPHBIX
3a/1ad.

9. Metoasl TPU3. Cranpaptsl pemeHus u300peTareiabCKuX 3a1ad Mo AJBTUIYIUIEDY.
10. MeTozbl MPOBEPKH pELIEHMS HA MIPENETBHBIX CIIydasX.

11. Mertoap! mokazaTenbcTBa 3PGEKTUBHOCTH PEIICHUS

12. TlpumeHenue MaTeMaTHueCKUi a0CTpaKIMK PU PELICHUN HHKEHEPHBIX 3a]1a4.
13. IlpuMeHeHne TEOPUU MHOXKECTB.

14. O6parnas 3agaya. [Ipumenenne 06beKTOB 1 3((EKTOB 1Jis1 HOBBIX HHKEHEPHBIX 3a/1a4.
15. I'eHepalysl HOBBIX HHKEHEPHBIX 33]1a4 MOl UMEIOIIEECs] HH)KEHEPHOE PEIICHNUE.
16. Onucanue ceMaHTUYECKON KapTHHBI IPEIMETHOH 00acTu.

17. Metox MO3roBOro mTypMa.

18. CuHEKTHYECKHIT MEOT

19. MeTon «BCTPEYHOT0» PeLIeHHs MPOOIEMBI.

20. ITaTeHT, KaK METOX ONMCAHMSI PEIICHNS] HHKEHEPHOH 3a7a4H.

21. CTpyKTypa 3asBKH.

22. OcobenHoctu HanucaHus Gpopmyssl n300pereHuss. MHOr03BeHHBIE (OPMYJIBL.
23. ITonme3nas Monenb

24. Yro Takoe Know — how 1 B Kakux ciiydasx UCHOJNb3yeTcs 3Ta opMa 3allUThl HHTEIICKTYaIbHOM
COOCTBEHHOCTH

25. OcobeHHOCTH TATEHTHOM 3aIUThI AITOPUTMOB.

Kpurepun onennBanus
10 6amnoB — (ITIPEBOCXOHO):

*  CHUCTEMaTHU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW W JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO poTrpaMMOi TUCITUTUINHEI,

* YMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTaOOPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;

*  CHOCOOHOCTH CaMOCTOSATENIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTpaMMO TUCIIUITITHBI;



*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHB KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABIEHHBIM BOIPOCAaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNB30BAaHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HPOOJeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMoOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI TrocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

* HCII0JIb30BAHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTOYHO IOJIHBIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOH HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH T'PAaMOTHOE, JOTUYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO NPUMEHATh THUIIOBBIC PELICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAHHOW y4eOHOM MPOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CcaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCUUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:



* JIOCTaTOYHbIM 00BEM 3HaHHH B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOIMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0l PyKOBOJICTBOM ITPENIOAABATENs PELIaTh CTaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JIMTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTpaMMOi TUCIUILTHHB;

. WCIIONIb30BaHUE HAYYHOW TEPMUHOJIOTUH, W3JIOKEHHE OTBETa Ha BOIPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMH U JIOTUYECKUMU OIINOKAMU,

. cnaboe BIaJicHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUIMHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3a]1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HANpPaBIECHUSX H3ydaeMou
JIHCIHILINHDI,

* [MaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOTO CTaH/apTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO JTUCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mposenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMiIeTy He JOJDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



