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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHWS 1O JUCHUIIIMHE (MOAYJI10), COOTHECEHHBIE C
INJIAHUPYEMBIMU PE3YJIbTATAMHUW OCBOEHUA OBPA3OBATEJIBHOU ITPOTI'PAMMABbI

1.1. Ilesn ocBOeHUST TUCHUTUINHBI (MOTYJIs1)

®dopMUpOBaHWE y CTYIEHTOB EIWHOTO TPEACTABICHUS O MPHUHIMIAX HWHKEHEPHOTO TBOPYECTBA WM HAYYHBIX 3a1ad H
MPAKTUUYECKOTO HUCIOJIB30BaHUSl 3THX 3HAHUN B HMHXKEHEPHOM Jelie B TPOLECCe COBEPILIEHCTBOBAHUS 3JEMEHTOB KOHCTPYKLHU
M3Y4aeMbIX YCTPOMCTB IO KEJIE3HOIOPOKHON TEeMAaTHKE B YACTHOCTH M0 CIELMAIbHBIM JUCIMILUIMHAM 110 HANpaBJICHUIO TOATOTOBKU
23.05.03«IToaBmKHON COCTAB KEIC3HBIX AOPOT» Creruamn3anuu «JIOKOMOTHBED) TIOCPEICTBOM OOCCICUCHHS TAOB (DOPMUPOBAHHS
KOMIIETSHIIHH, TTPEyCMOTPEHHBIX YIeOHBIM TUTAHOM, B YaCTH TPECTABICHHBIX HI)KE 3HAHUM, YMEHUN U BIIaJICHUH.

3amayaMy IUCUUIUIMHEI SIBJISIETCS M3y4YEHHUE MOHSATUHHOTO ammapara JUCHUIUIMHBL, OCHOBHBIX TEOPETUUECKUX MOJIOKEHUU U
METOJI0B, Pa3BUTHE HABBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUH JIJIsl pelIeHUs] MPAKTUYECKUX 3a]1ad.

1.2 KomnereHuuu odyuarmierocs, popmMupyemMbie B pe3yJibTaTe 0CBOCHHUS! TUCHUTIIHHBI (MOTYJIs)

TIK-21: cnocoOHOCTBIO OCYIICCTBJIATL IMONUCK M MPOBEPKY HOBBIX TCXHUYCCKUX peIHeHI/Iﬁ IO COBCPHICHCTBOBAHUIO IMOABUKHOTO
COCTaBa, aHAJIM3UPOBATH MMOCTABJICHHBIC UCCICAOBATCIILCKUC 3aJa4 B obmactsax MPOCKTUPOBAHUA U PEMOHTA MOABUKHOTO COCTaBa Ha
OCHOBC no;[60pa 1 U3YYCHUA JINTCPATYPHBIX, MIATCHTHLIX U APYTUX UCTOYHUKOB I/IH(l)OpMaIII/II/I

3HaTh:

Yposens 1 MIPUHIIAITEI pa3pa00TKHA TEXHUUECKUX 3aTaHUH, TEXHUISCKUX YCIOBUH, TEXHUUIECKUX TIPEIIOKESHII
(0230BbIiH)
Yposens 2 TPUHITUITEI H300pETaTeIbCTBA
(IpPOABHHYTBIN)
Yposens 3 NPUHIUIIBI pa3pabOTKN HOBOM TEXHUKH
(BBICOKHI)
YMmern:

Yposens 1 pa3pabaThIBaTh C YIETOM ICTETHUECKUX, IPOYHOCTHBIX U YKOHOMHUYECKUX ITapaMeTPOB TEXHUIECKHUE 3aTaHUS U
(0230BbIiH) TEXHAYECKHE YCIOBHS Ha IPOEKTHI MOJIBHKHOIO COCTaBa M €r0 OTAENLHBIX DJIEMCHTOB
Yposenn 2 COCTAaBIIAITh TUTAHBI pa3MeIIeHHUs 000PYyIOBaHNS, TEXHIUECKOTO OCHAIICHHS i OpTaHU3aIluu pab0OYnX MECT
(MPOABHHYTHINH)
Yposennb 3 OCYIIECTBIIATH MIPOBEPKY MATEHTHOW YHUCTOTHI MPOEKTA MOJABIKHOTO COCTaBa M €0 OTACILHBIX 3JIEMEHTOB
(BBLICOKHIA)
Baanern:
Yposens 1 CIOCOOHOCTHIO HAXOAWTH CIIA0BIC MECTa B MPOCKTAX MOJABIYKHOTO COCTaBa U €TI0 OTACIBHBIX AJIEMCHTOB
(0230BbIii)
YpoBens 2 CHOCOOHOCTHIO HAXOANThH HOBBIC PEHICHUS B KOHCTPYKTHBHOM HCIIOJHEHUH TTOJABIXKHOTO COCTaBa U €0 OTICIBHBIX
(IpOABHUHYTBIH) |2JIEMEHTOB
Yposens 3 CHOCOOHOCTHIO HAXOAWThH ONTUMAIILHBIC PEIICHHS B MPOCKTAaX IMOABIKHOTO COCTaBa U €T0 OTJCIBHBIX AJIEMCHTOB
(BBICOKHI)
IIK-22: criocoOHOCTBIO MPOBOANTH HAYYHBIC HCCIICOBAHUS M SKCIICPUMEHTHI, aHATM3UPOBATh, HHTEPIPETUPOBATH U MOJICIIUPOBATh Ha
OCHOBE CYIICCTBYIONIUX HAYYHBIX KOHIICTIIIMA OTACIbHBIC SBICHHS M TIPOIECCH ¢ (OPMYITUPOBKOW apryMEHTHPOBaHHBIX
YMO3aKJIIOUeHUI U BHIBOJIOB

3HaTh:

Yposens 1 OCHOBBI POBEACHUS HAYYHBIX UCCIEIOBAHUM U SKCIIEPUMEHTOB
(0230BbIif)
YpoBens 2 OCHOBBI POBEACHUS HAYYHBIX UCCIEJOBAHUM U HKCTIEPUMEHTOB U METObI aHAJIN3a, UHTEPIIPETALUU U
(MpOABHHYTBIN) |MOIEIUPOBAHKS IPHU NPOEKTUPOBAHUHN MOABMYKHOT'O COCTAaBa
Yposens 3 OCHOBBI POBEACHUS HAYYHBIX UCCIIEIOBAHUN U DKCIIEPUMEHTOB U KOMILIEKCHBIM aHaIN3 COCTOSHUS HAYYHO-
(BBICOKHI) TEXHUYECKUX MMPOOJIEM COBEPIIEHCTBOBAHMS MOABHKHOTO COCTaBa
YMmeTh:
Yposens 1 MPUMEHSITh OCHOBHBIE METOBI MATEMATHUECKOTO MOJISITUPOBAHUS B (PU3UIECKOTO IKCIIEPUMEHTA
(0230BbIiH)
Yposenn 2 MIPUMEHSITh OCHOBHBIE METOBI MATEMATHUECKOTO MOJICITUPOBAHMS U (PU3MUECKOTO IKCIIEPUMEHTa U
(mpoaBMHYTBIN) |aHAIU3UPOBATH, MHTEPIPETUPOBATH U MOJCIIUPOBATH OTAEIbHBIE SIBICHUS UIIPOLIECCHI B IIOJBUKHOM COCTaBE Ha
OCHOBE CYIIECTBYIOMINX HAYTHBIX KOHIIETITUH

YPOBCHL 3 MMPUMEHATb METOJABI MATEMATUICCKOT0 MOACIUPOBAHUA 1 (I)I/ISI/I‘-IQCKOFO OKCIICPUMEHTA U KOMIIJICKCHOT'O aHaJIn3a
(BLICOKHﬁ) COCTOSAAHUS HAYYHO-TCXHUYCCKUX np06neM COBCPUICHCTBOBAHNA MOABUIKHOI'O COCTaBa € (bOpMyJ'IPIpOBKOfI
APTYMCHTHUPOBAHHBIX yMO3aKJ’IIO‘I€HI/II71 " BBIBOIOB

Baanern:
Yposens 1 METOZaM1 Hay4HBIX HCCJIEIOBAHUI U SKCIIEPUMEHTOB
(0230BbIii)
Yposenn 2 METOIaM1 HAYYHBIX MCCIIEIOBAHNN U SKCTIEPUMEHTOB U OoJiee TITyOOKOTO aHaIM3a COCTOSHUS HAYTHO-TEXHUIECKUX

(IPOABMHYTHIN) |Tpo0eM COBEPIICHCTBOBAHMS IOIBHKHOIO COCTABA
Yposens 3 METOJIaM1 HAyIHO-HCCIICIOBATEILCKOM NEeATEIHPHOCTH M aHAN3a, HHTEPIIPETAIIMN ¥ MOJCIUPOBAHUS MTPH
(BBICOKMIA) [MPOEKTUPOBAHUU MTOJABUKHOTO COCTaBa




TTK-24: ciocoOHOCTBIO COCTaBISATH OTHMCAHUS MPOBOJUMBIX WCCICIOBAHWA M pa3padaThIBAEMBIX MPOEKTOB, COOUPATH NAaHHBIC IS
COCTABJICHUS OTYCTOB, 0030POB U IPYTOil TEXHUYCCKOHN TOKYMCHTAIIUHI

3HaTh:

Yposens 1 CrocoObI cOopa, cucTeMaTH3aIK, 0000IEeH!s U 00pabOTKH HAYIHO-TEXHUIECKOH HHPOpMAITIH
(0230BbIiH)

Yposenn 2 CIOCOOBI IOJITOTOBKK 0030pOB, aHHOTAIIMHM, COCTaBJICHHS pedepaToB, OTIETOB U OMOIHOTrpadmii Mo 0ObeKTaM
(IPOABMHYTHII) |UCCiIeI0BaHUS

Yposenn 3 CIIoCcOOBI BHITIOTHEHHS OTACTHHBIX 0053aHHOCTEH cOopa, cHcTeMaTH3aIuut, 0000IeHns 1 00paboTKH HaAyIHO-
(BbICOKHMIi)  |TexHHYECKOW MH(POPMAIMH B CTPYKTYpE JJOKOMOTHBHOTO X035 CTBa

YMern:

Yposenb 1 MIPUMEHSITH CITOCOOBI COOpa, CHCTEMaTH3aIH, 0000IIEeHNs U 00pabOTKH HAYYHO-TEXHUIECKOW HH()OPMAITNN
(0230BbIii)

Yposenn 2 MIPUMEHSITH CITOCOOBI TOATOTOBKH 0030pOB, aHHOTAIINN, COCTAaBIIeHUS pedepaToB, OTUYETOB U OMOIHOTpadwUii Mo
(IpOABMHYTHIN) |00BEKTAM HCCIICTIOBAHHMS

Yposennb 3 MIPUMEHSITH CITOCOOBI BBITIOTHEHHS OTACIBHBIX 00s3aHHOCTEH cOopa, cucTeMaTn3annuy, 0000meHus 1 06padboTKH
(BBLICOKHIA) HAYYHO-TEXHUYECKON MHDOPMALIMU B CTPYKTYPE JJOKOMOTHBHOTO XO3SCTBA

Baagern:

Yposens 1 criocobamu cOopa, cHcTeMaTU3annu, 0000IeHus 1 00pabOTKN HAyYHO-TEXHHUECKON HHpOpMAIn
(0230BbIiH)

Yposens 2 croco0amu IMOATOTOBKH 0030pOB, aHHOTAIIHIA, COCTAaBIEHUS pedepaToB, OTIETOB M OubIMoTrpaduii mo oobeKTaMm
(IPOABMHYTHII) |UCCieI0BaHUS

Yposens 3 CrIoco0aMU BBITIOJHEHHS OT/ACIBHBIX 0053aHHOCTEH cOOpa, cucTeMaTn3anuu, 0000meHns 1 00paboTKH HAyIHO-
(BbICOKHMI)  |TexHHYECKOW MH(POPMAIMH B CTPYKTYpE JJOKOMOTHBHOTO X035HCTBa

1.3. Pe3yabTaThl 00yueHHsI 0 TUCHUILINHE (MOIYJIIO)

B pe3yJjbTare 0OCBOCHUA TUCHUIIJINHbI oﬁyqalonmﬁm JOJIXKCH

3HaTh:

OCHOBHEBIC HATIPABJICHUS Pa3BUTHS TEXHHYCCKON CHCTEMBI 110 33JaHHON TeMe;
mpaBmiia 0OPMIICHHUS 3asIBOK Ha MpeiaraeMoe n300peTeHune;

YMern:

MCIIOJIB30BaTh HA TIPAKTHUKE METOJIBI M IPUEMBI Pa3BUTHS TBOPUECKHUX CIIOCOOHOCTEH MpH pelIeHNH NHKSHEPHBIX 3a1ad;
[paboTaTh C HAYYHO — TEXHUYCCKOW U MTATCHTHOW JIUTEPATYPOU;

Baagern:

HaBbIKaMU IO OIMMMCAHUIO 3aABOYHOI'0 MaTepuaja B CprKTypHOﬁ (bOpMe B COBOKYIIHOCTH C rpaq)nqecxoi/i YacCThIO.

2. MECTO JUCHUILIMHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM IPOT'PAMMBI

Kon HaumeHoBaHHe TUCIHUILTHHBI Konn1 q)opMMpye“M bIX
JUCIHHUILTHHBI KOMIIETEeH I i
2.1 OcBauBaeMasi JUCHMILIMHA
OT.B.03 TTpuHIMTIBI HHXKEHEPHOTO TBOPUYECTBA TIK-21, 1K-22, TIK-24

2.2 TlpeamecTByOIIHE THCIUTLTHHBI

b1.b.15.04 IMomBuxHON cocTaB  skene3HbIX Jopor (mpuHuunsl — npoektuposanusi| IIK-19; ITK-20; [TIK-21; TTK-24;
MMOIBMKHOTO COCTaBa)

B2.5.06(IT) [IpousBoacTBeHHAs! (KOHCTPYKTOPCKAs MPAKTHKA) IIK-18; TIK-19; I1K-20; TIK-21;

b1.B.02 MateMaTHuecKue MOJICIH 00BEKTOB | MPOIIECCOB OIIK-1; ITK-4; I1IK-22; T1IK-23;

IIK-25
2.3 OcBauBaeMble NapalieJbHO JUCUMIIMHBI
OTJ.B.04 |OCHOBLI YIpaBIeHUS TPEIIPUITHEM | OK-5; TIK-10; TIK-11
2.4 Tocaenyromue TUCIANTAHBI
B2.5.05(IT) [IpousBoacTBeHHas (Hay4HO-HCCIIEI0BATEIbCKas paboTa) IIK-8; I1K-21; TIK-22; I1K-23;
[1K-24; TIK-25

DTJ.B.05 MeT010JIOTHSI HHKEHEPHON M HAYIHON pabOThI T1K-21, [TK-22, TIK-24

3. OFBEM JJUCHUIIVIMHBI MOAYJIA) B 3AUETHBIX EJJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCSA C
IPENOJABATEJIEM (IIO BUJIAM YYEBHBIX 3AHATHUIT) U HA CAMOCTOSTEJBHYIO PABOTY
OBYUYAIOIIIUXCHA

3.1 O0beM AUCUMILIMHBI (MOIYJIs51) 23ET

3.2 PacnpenesieHHe aKkagieMHU4eCKHX 4acoB N0 ceMecTpaM (s odo)/kypcam (s 3¢o) 1 BHIaM y4eOHbIX 3aHATHH

Buna 3anaTuii | Ne cemectpa (14151 0do) / kypea ( ans3do)




1 2 3 4 5 6 Hroro
yiu PIILJ yiu PII [ yiu PIIJ yiu PIILJ yiu PILJ yiu PII [ yiu PII [
KounrakTHas padora: 8,25 | 8,25 8,25 | 8,25
Jlexyuu 4 4 4 4
Jlabopamopnvie
Ipaxmuyeckue 4 4 4 4
Koncynomayuu 0,25 | 0,25 0,25 | 0,25
Hno.paboma
Kounrpoab 3,75 | 3,75 3,75 | 3,75
Cam. pa6ora 60 60 60 60
HUTOI'o 72 72 72 72

3.3. ®opMBbI KOHTPOJIA M BHABI CAMOCTOSATEIbHOH paGoThl 00y4aromerocs

®opmMa KOHTPOJIA Cemectp
(odo)/
Kypc(3o)

JK3aMeH

3auer 4

Kypcosoii npoekrt

KypcoBast pa6oTta

KonTpoabnas padora

PTP

Pedepat/rcce

Hopmbl BpeMeHHN HA CaMOCTOSITEIbHYIO Pa0oTy 00y4arouierocs

Bun pabotsr

Hopwmel Bpemenu, gac

HOL[FOTOBKa K JICKIIUAM

0,5 gaca Ha 1 yac ayAUTOPHBIX 3aHATHH

IMoaroToBka K MpakTHICCKHM/
J1a00PATOPHBIM 3aHITHIM

1 yac Ha 1 4ac ayAUTOPHBIX 3aHATUH

Tlonroroska k 3auety

9 gacos (0¢o)

BrimosiaeHne KypcoBOro IpoeKTa

72 yaca

BrimonHenue KypcoBoit paboThI

36 yacos

BrimostHeHE KOHTPOJILHON paObOTHI

9 yacos

Bremonnenue PI'P

18 yacos

Brmonaenune pedepara/scce

9 yacos

YUEBHBIX 3AHATHUN

4. COJEP KAHUE JNCIOUIIVIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JIEJIAM)
C YKA3ZAHUEM OTBEJEHHOT'O HA HUX KOJIMYECTBA AKAJIEMHUYECKHUX YACOB 1 BUJOB

Kopn
3aHATHA

HaumenoBaHue pa3iejioB 1 TEM

K-Bo
aK.4acoB

Bun
3aHATHA

Cemectp
/ kypc

KomMmnerenuuu

Yacol B
HHTEPAKTHUBHOM

¢opme

JluTeparypa
patyp Koo

aK.gyac
OB

®opma
3aHATHS

Paznen 1. [IpyHIIUNIBI
HHKEHEPHOIr0 TBOpPYeCTBa

1.1 OCHOBHBIE TIOHATHUS ¥ ONPEICNICHUS
TEeXHUIECKUX 00beKTOB. TexHuIeckas
cucrema (TC) u TexHUYECKUH 0O0BEKT
(TO). Uepapxus onucanuii TO:

¢bu3ndeckas oneparus U GU3HKO-
TeXHHYIecKui 2 dexrt, ctpykrypa TC,
(u3UUeCKH TPUHLIUT JeHCTBHS,

3 PeKTUBHOCTE (QYHKIIMOHUPOBAHHS
TO.

HOTPEOHOCTH - TEXHUYECKast QYHKIIMS,

JIEK. 4 2

IK-21
IIK-22 TIK-24

JI1.1J11.2 1
JI2.1J12.2
J12.3

Oecena

1.2 |OOBEKTHI HHTEIUIEKTYAILHON
cobcrBeHHOCTH. OOBEKTHI
aBTOPCKOTO TpaBa, 00bEKTHI
MIPOMBIIIIIEHHON cOOCTBEHHOCTH,
TUTIOJIOTHS MHTETPATBHBIX
MHUKPOCXEM M KOMIIbIOTEPHBIE
MpOrpaMMebl, HOy-xay. OOBEKTHI
MaTeHTHOTo 1pasa. [laTeHTHas
HHpOpPMAIUs, OpPraHU3aNUI
TIATEHTHBIX UCCIICIOBAHHH.

Cp 4 6

IK-21
IIK-22 TIK-24

J1.2J12.2 0

AACHTH(PUKAITUN N300PETCHHUS :
HOBH3HA, H300peTaTeIbCKHIA
YPOBCHB, TPOMBIIIIICHHAS
MIPUMEHUMOCTh. Onrcanne
HU300pETEHUsI, Er0 COCTABHBIC

CopeprxaHue 3assBKH Ha BBIIAYY
TaTeHTa Ha H300peTeHHe.

1.3 |OObexTs u300perenus. [Ipu3Hakn

aneMeHThl. DopMyIa H300peTeHHUS.

Cp 4 6

IK-21
I1K-22 T1K-24

JI1.1J13.1 0

®poHTanbHas




OCHOBHBIE OTIepaIu
paIoHaIBHOTO TBOPYECKOTO
mpotlecca.

IlocTanoBka u aHanM3
TEXHUYECKOH 3a1auu

IIp.

IK-21
I1K-22 T1K-24

JI3.1
31

1.4

ITouck HOBBIX TEXHHUECKUX
peleHN HHKEHEPHBIMU
MetogaMu OyHKIIMOHAIBHBIN
aHaIu3 IPOTOTHIIA, TOUCK
BO3MOJKHBIX U3MEHEHUI
KOHCTPYKTUBHOH ()yHKIIMOHATIBHON
CTPYKTYpHI poToTHna. [Tonck
HOBOT'O TEXHUYECKOTO PEIICHUS Ha
OCHOBE pe3yJIbTaTOB aHAIN3a
HaJcucTeMsl pororumna. [Tonck
ujel peureHus 3a1a4u MeTo0M
aHaJIM3a MPUYNH BOSHUKHOBCHHUS
HeJI0CTAaTKOB nportorurna. /JIex/

JICK.

IK-21
ITK-22 TIK-24

JI1.1J13.1

®poHTaNbHAS
Oecena

1.5

Krnaccudukariuss MET0o10B HaydHO-
TEXHUYECKOTO TBOPYCCTBA.
VHTYUTHBHBIC, S9BPUCTHUYCCKHIE U
ITOPUTMUYECKHAE METOIBI.
WuTyutHBHEIE METOABI. MeTOx
po0 u ommboK. Meron
KOHTPOJBHEIX BONPOCOB. MeTon
MO3roBoii araku. OCHOBHEIE
MpaBuia MeToaa. Pa3HOBHIHOCTH
mertona/Jlex/

Cp

IK-21
IK-22 TIK-24

JI1.1JI3.1

1.6

ITousatus Teopuu pemeHus
n3zobperatensckux 3anad (TPU3)
[TonsiTHE UaEANBHON CUCTEMBI:
naeaIbHON MaIlIWHBI, HICATEHOTO
Ipolecca U UJeaIbHOTO BEIIECTBA.
DopmynHUpoBKa UJI€aATHEHOTO
TEXHUYECKOTO PEIICHUs
(MmeanbHOTO KOHEYHOTO
pesynbrata). [Ipumepbt
HCTOJIb3YEMBIX B HAcTOSIIIEE BpeMs
TEXHUYECKUX 0OBEKTOB, KOTOPEIC
MOJXKHO paccMaTpUBATh
MIPAKTUIECKH UACATbHBIMA
o0BekTamu. /JIex/.

Cp

IK-21
IK-22 TIK-24

JI1.1JI3.1

1.7

ANTOpUTM pelICHUS
n3o0peraTenbekux 3amaq (APU3).

Ip.

IK-21
ITK-22 T1K-24

JI3.1
€|

1.8

ITonck HOBBIX TEXHUYIECKUX
peHIeHI/Iﬁ TpaaAUIIMOHHBIMU
HWHXXCHCPHBIMU METOJaMU.

Cp.

IK-21
ITK-22 T1K-24

JI3.1
31

1.9

[HonsTus Teopun pemeHus
HU300peTaTeNLCKUX 3a/ad.
IIpoTuBopeuns

B TEXHHUYCCKUX O0BEKTAX

Cp.

IK-21
IIK-22 TIK-24

J12.2
JI3.1

1.10

Uzobperenue. Onmcanue
n300peTeHus

Cp.

IK-21
I1K-22 T1IK-24

Paszgen 2. [loaroroBka K
3aHATHAM

2.1

IToaroToBKa K JICKIIUAM

Cp

IK-21
I1K-22 T1K-24

JI3.1

2.2

IloaroroBka k IMPaKTUYCCKUM
3aHATHUAM

Cp.

IK-21
ITK-22 TIK-24

JI3.1
€|

23

IToaroroBka k 3auery

Cp.

IK-21
ITK-22 TIK-24

JI1.1J11.2
JI2.1J12.2
J12.3J13.1




€|

5. ®OH/J] OLIEHOYHBIX CPEJCTB JIJISI IPOBEJIEHUS IPOMEXKYTOYHOM ATTECTAIIMU OBYYAIOIIAXCS 1O
JUCIUIIVIMHE (MOJYJIIO)
5.1. llepeyens KOMINeTeHI U ¢ yKa3aHUEM 3TANOB UX (GOPMHPOBaHUS B MpoLecce OCBOCHUSI 00Pa30BaTeIbHOM NPOrPaMMBbI

OCHOBHBIMU dTamaMd  (OPMHUPOBAHHS KOMIICTCHIMH B paMKaX TUCIMIDIMH BBICTYHACT IOCICAOBATEIbHOE H3YUCHHE
COJIep)KaTeIbHO CBA3AHHBIX MEXITY COOO0M pa3nesioB (TeM yueOHBIX 3aHATHI ), KOTOpPBIE OTPaXKEHBI B pasnene 4.

MaTpuua oeHKH pe3y1bTATOB 00y4eHHs 10 JHCIHUIIIHHE

OueHounble cpeacrsa/(opMbl KOHTPOJISA
KOI[ HnaﬂﬂpyeMue pe3yJabTaThbl 06yqemm n Pen (b p p
KOMIEeTeHIHH (moKa3aTe/ Iy OLCHUBAHHUA KOMIIETEHIHI) Oruer no npakr. 3au. | CobeceoBanNe TecTsl 3auer

3HaeT + + +
IIK-21 ymeer +

BJIajJeeT +

3HaeT + + +
I1K-22 yMmeeT +

BJIajJeeT +

3HaeT + + +
MK-24  |ymeer +

BJIajJeeT +

5.2 Onucanue noka3areseil 1 KpUTEPUEB OLIECHUBAHUS KOMINETEHIHI Ha Pa3IMYHBIX dTAanax ux opMUpoBaHuUsl, ONMUCAHHE
IKAJI OIleHHBAHUSA
Heckpuntop «3HaeT» komiereHnu [1K-21 oneHnBaercst npu codece10BaHUU MOCHE U3YUYCHUsI 00YUAIOIIUMHUCS JIEKIHOHHOTO Kypca)
(TIepel TECTHPOBAaHWUEM WM 3a4eTOM) IyTEM MPOBCPKH KOHCICKTOB JICKIIMA H ONIpAIlIMBAaHUS 1O KOHTPOJBHBEIM BOIPOCAM,
MPUBCICHHBIM TOCIIC JICKIUH, TIPUYEM, TI0 KaXKIOH JISKIIUU 33aJaeTcsi OMUH Bompoc. KpoMe TOro, 3TOT JECKPHIITOP OLICHUBACTCS MPH
TECTUPOBAHHH T10 TeMaM JISKIMI TPH AUCTAHIIMOHHOM M3Y4YE€HHH 3THUX TEM, a TAK)Ke MIPH OTBETAX Ha 3a4eTe.
leckpunTop «ymeer» komnereHiyu [1K-21 orneHuBaeTcs mpu MPOBEPKE OTYCTOB MO MPAKTUYCCKUM 3aHITHUSM TPU KOTOPOU 3aJar0TCS
BOIIPOCHI, IPUBECHHBIC B METOIUUECKHUX YKAa3aHUSX ITOCIE KaX0H paboThI.
leckpunTop «Biameer» kommercHiuu [1K-21 omeHuBaeTcs B X0J€ MPOBEPKH OTYETOB IO MPAKTHICCKUM 3aHATHAM, TPU KOTOPOI
3a1al0TCsI BOTIPOCHI, IPUBEIICHHBIC B METOINUECKIX YKA3aHUAX MOCIIE KaXKI01 paboThI.
Heckpuntop «3HaeT» komiereHnu [1K-22 oneHuBaeTcst npu coOeceI0OBaHUU MOCIE U3YUYCHHUsI 00YYaAIOIIUMHUCS JIEKIHOHHOTO Kypca)
(TIepel TECTHPOBaHWUEM WM 3a4eTOM) IyTEM MPOBEPKH KOHCICKTOB JICKIMA W ONpAIIMBaHUS 1O KOHTPOJBHBEIM BOIPOCAM,
[PUBEICHHBIM TOCIIE JICKIMHA, TpHYeM, M0 KaXJOH JICKIUH 33aJaeTcsi OAWH Bompoc. Kpome TOro, 3TOT AECKPUITOP OLIEHUBACTCS TPH|
TECTHPOBAHUY IO TEMaM JICKIIMI TPU TUCTAHIIUOHHOM U3yYCHHH ITUX TEM, a TAKXKE IPU OTBETAX HA 3aUeTe.
leckpuntop «ymeer» kommereHimu [1K-22 oneHuBaeTcsi Mpy MPOBEPKE OTYETOB MO MPAKTHYSCKUM 3aHITHSM MPU KOTOPOH 3a1ar0Tcs
BOTIPOCHI, IPUBEICHHBIC B METONYCCKHAX YKA3aHHUIX TOCIE KaXKI0H PabOTHL.
leckpunTop «Biameer» kommercHimu [1K-22 omeHuBaeTcs B XOJ€ MPOBEPKH OTYCTOB IO MPAKTHICCKUM 3aHATHAM, TPU KOTOPOI
3a1al0TCsI BOTIPOCHI, IPUBEIICHHBIC B METOIMUECKIX YKA3aHUAX MOCIIE KaXI01 paboThI.
Heckpuntop «3HaeT» komnereHmu [1K-24 oneHuBaetcs npu codeceI0BaHUH MOCIIE U3yUCHHS 00YYAONUMHUCS JCKIIMOHHOTO Kypca
(mepes; TECTUPOBAHHEM WIJIM 3a4€TOM) IYyTeM MPOBEPKH KOHCIEKTOB JICKI[MH W OIpAIIMBAHUS 10 KOHTPOJBHBIM BOIIPOCAaM,
MPUBCICHHBIM TOCIIC JICKIUHN, TIPUYEM, TI0 KaXKIOH JICKIIUU 33aJaeTcsi OMUH Bompoc. KpoMe TOro, 3TOT JECKPHIITOP OLICHUBACTCS MPH
TECTUPOBAHHH T10 TeMaM JISKIMI TPH AUCTAHIIMOHHOM M3Y4YE€HHH 3THUX TEM, a TAK)Ke MPH OTBETAX Ha 3a4eTe.
leckpuntop «ymeer» kommereHimu [1K-24 oneHuBaeTcsi mpu MPOBEPKE OTYETOB MO MPAKTHYSCKUM 3aHITHSM MPU KOTOPOH 3a1ar0Tcs
BOTIPOCHI, IPUBEICHHBIC B METOINYCCKHAX YKA3aHHUIX TOCIE KaXKI0W PaOOTHL.
leckpuntop «Bnameer» komnerenuun [1K-24 oreHuBaercst B X0/Je MPOBEPKHA OTHETOB IO MPAKTHYECKUM 3aHSITHSAM, MPH KOTOPOU
3a1a10TCSI BOIPOCHI, IPUBEACHHBIC B METOIMYCCKUAX YKA3aHUIX TTOCIE KAXKIOW paOOTHI.
JJist TeCTOBBIX 3aJ]aHUI MCITONB3YETCS CIEAYIONAs YHUBEPCATbHAS IIKATa OIICHOK.
O1eHKa «OTIUYHOY», YPOBEHBb C(HOPMUPOBAHHOCTH KOMIICTCHIIMY BBRICOKHI — MOMYYAOT 00yJaroIuecs ¢ MPaBIIBHBIM KOJTHYSCTBOM
0TBETOB Ha TecTOBEIE BOIPOCHl — 100 — 90% oT 0bmmero 00pEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.
OleHKa «XOpOIIO» YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMU MPOJBUHYTBIH — MONy4arOT OOy4Yalolluecs C MPaBUIIbHBIM
KOJIMIECTBOM OTBETOB Ha TECTOBEIE BOIPOCH — 89 — 80% oT 00miero o6pEMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.
OueHka «YIOBJIETBOPUTEIBHO» YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIMU 0a30BbIM — MOJYYalOT O0YYaIONIMECs C MPaBHIbHBIM
KOJIMIECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI — 79 — 60% oT 00miero o6pEMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.
Ouenka «HeynoBIeTBOPUTEIbHO» KOMIIETEHIMS He c(HOPMHUPOBAHA - MOIYYAlOT OOydaloIIUecs C TMPAaBUILHBIM KOJHYECTBOM
OTBETOB Ha TECTOBHIC BOMPOCKHI — MeHee 60% 0T o011ero 00bEMa 3aIaHHBIX TECTOBBIX BOIIPOCOB.
OneHKa «3aYTCHO» COOTBETCTBYET KPHUTEPHSAM OICHOK OT «OTJIMYHO» JI0 «YAOBJICTBOPUTEIbHO». OIEHKA «HE 3a4TCHOY
COOTBETCTBYET KPUTCPHUIO OLICHKU «HEYIOBICTBOPUTCIHHOY.
Jis olleHMBaHUS PAKTUYECKUX PabOT TaKKe UCIONIB3YEeTCS YHUBEPCaIbHAS IIIKAJa.
OrneHKa «OTIIMIHOY (5 0aJUTOB) CTABUTCS B TOM CIIydae, eCIH 00ydJaeMBbIii:
a) BBITIOJIHUJ JTAOOPATOPHYIO paboTy WIIH MPAKTUIECKOE 3aHATHE B TIOJTHOM 00BbeMe ¢ COOITIOIEHHEM HEOOXO0AMMOMN
MOCJIEIOBATENILHOCTH MPOBEICHUs padoT;
0) CaMOCTOSITENILHO U PallMOHAILHO BBHIOpAT W MOATOTOBHII ISl pabOTHI HEOOXOJMMbIE N3MEPHUTEIbHBIC Aa0JOHBI U HHCTPYMEHTBI, BCE
paboTHI MPOBEI B YCIOBUSIX, 00SCTICUNBAIOIIHNX MMOJTY4YCHHE TPEOyEeMbIX PE3yIbTaTOB;
B) B IIPE/ICTABJICHHOM OTYETE MPABUIILHO M aKKYyPATHO BBIMIOJIHUII BCE 3aIKMCH, TAOJHUIIBI U PUCYHKH, CIIEIall BHIBOBI,
) coOmoan TpeboBaHus 0€30MMaCHOCTH TPY/a.




Orenka «xopomioy (4 6aiia) cTaBUTCS B TOM CITydae, €CIIM BBITOTHEHBI TPEOOBAHUS K OI[CHKE OTIMIHOY, HO:
a) paboTa mpoBOAMIACh HE B TOH IIOCIEHOBAaTEIBHOCTH, KOTOpas PEKOMEHIOBAJach B METOJMYECKUX YKa3aHWAX, W 3aHsuIa OOJbIIe
BPEMEHH, YeM MIPEIyCMATPUBAIIOCH TUIAHOM 3aHATHS,

0) wu OBLIO JOMYIICHO JBA-TPH HEJOYETA, WIIH He Oojiee 0THON Herpy0Ooil OIMOKY, HEe BIHSIONICH Ha KOHEYHBIC BEIBOJIBI, H OJTHOTO
HE/loYeTa.

OrieHKa «yIoOBJIETBOPUTEILHOY (3 6ayuia) cTaBUTCS, €CJIM: padoTa BBITIOJHEHA HE TIOJHOCTHIO, HO 00beM BBITIOJTHEHHONW YaCcTH TaKOB,
UTO TIO3BOJISIET ITOJTYYUTH NTPABHIIBHBIC PE3yIBTATHI U BBIBOJBI, MIIN €CIIH B XOZ€ BHIITOJHEHHS OBUIH JOMYIICHBI CICAYIONTHE OMTHOKH:

a) paboTa mpPOBOAMIACH HEPAITMOHATLHBIM CITOCOOOM, UTO TIPUBETIO K IMOJYICHHIO PE3YIbTATOB 3a OOJIbIIee BPEMSI;

0) B oryere OBLIM JOIMYIICHBI B OOIIEH CIOKHOCTH He Oojiee NBYX HErpyObIX OmuOOK (B 3amucsx, TabiuIax, pUCyHKax),
HETPUHIAITHAIEHOTO JJIS JaHHOH paboThHI XapakTepa, HO MOBIHABIINX Ha KAYECTBO BHITIOITHEHHUS,

B) paboTa BBITIOJTHEHA HE IOJIHOCTHIO, OJJHAKO 00BEM BBITIOTHEHHON YaCTH TaKOB, UTO MTO3BOJISIET IMOJYYUTH NIPABIIBHBIC PE3YIbTaThH]
1 BBIBOJIBI IT0 OCHOBHBIM, ITPUHITUIIHATIBHO BaKHBIM 33/1a4aM PaOOTHL.

OrieHKa «HEeYIOBIETBOPUTENbHO) (0 OAIIOB) CTABUTCS B TOM CIydae, €CiIu:

a) paboTa BBIMTOJIHEHA HE MOIHOCTHIO, U 00BEM BBIITOIHCHHOM YacTH paOOTHI HE TTO3BOJISIET CICIATh MPABUIILHBIX BEIBOJIOB,
0) n3MepeHue mapaMeTpoB 0OBEKTOB MCCIEAOBAHUS MTPOU3BOIMINCH HEMTPABMIIBHO,

B) B X0zi¢ pabOTHI U B OTUETE OOHAPYKUIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIC B TPEOOBAHUAX K, OTICHKE «3»,

r)koraa o0y4Jaemblii He coOIIro1an TpeboBaHnii 0€30MaCHOCTH TPYa.

Bunaer ommbok:
- rpyOblc OIIMOKW: HE3HAHWE OCHOBHBIX IMOHSATHH, MPaBHI, MPUEMOB Pa0OTHI; OMIMOKH, MOKA3BIBAIONINE HEMPABMIBHOC MOHHMAaHUC
VCIIOBHS MPEIOKEHHOTO 3a/IaHVS,;
- HerpyOble OIMOKW: HETOYHOCTH (OPMYIHUPOBOK, OMpPEICIICHUIA; HEMPAaBHIBHOC MPUMCHCHUE TCPMHUHOB; HEPAlMOHAJIBHBIA BBIOOD
M3MEPEHUS 00BEKTA HCCIICIOBAHUS.
- HCIOYCTHI: HEPALMOHAIBHBIC TIPUEMBI PaOOTHI, YBEIMIHUBIIUE BPeMsl paOOTHI, HO HE MCKA3HMBIIUC MOTYYCHHBIA PE3yIbTAT; OTACIBHEIC
MOTPEIIHOCTU B (JOPMYIIMPOBKE BBIBOJIOB TI0 PE3yJIbTaTaM; HEKAYCCTBEHHOE BBIITOJHCHUE PUCYHKOB B OTUCTE.
OTBeETHI Ha 3a4eTe OI[CHUBAIOTCS CICIYOIUM 00pa3om. [TomoxurenbHo (oneHKa "3a4et") mpy MpaBUIIEHBIX OTBETAaX HA TPU BOIPOCA; B
Cllydae HETOYHOTO OTBETA 3aJaeTCsl OJMH JOMOJHUTEIBHBIA BOIIPOC TI0 3TOH ke TeMe (MaKCHMaIbHOE KOJIMYECTBO JIOTIOTHUTEIHHBIX
BOIIPOCOB PaBHO TPEM); B CIIyYasx HEMPaBUIBLHBIX OTBETOB Ha 50% u OoJiee BOMPOCOB (OCHOBHBIX ¥ JIOMTOJHUTEIBHBIX) 00YUAOIIHIACS
MOJTyYaeT OLEHKY "He3aueT".
5.3 TunoBble KOHTPOJIbLHbIE 3aJaHUSI WJIN HHbIe MAaTepUAJIbl, He00X0AMMBbIe /sl OLeHKH 3HAHMIl, YMeHUI, HABBIKOB U (WJ1H)
ONbITA [eATEJHHOCTH, XapaKTepu3yIIUX 3Tanbl (GOpMHPOBAHUS KOMIIETeHIMIl B Mpolecce OCBOeHHS 00pa3oBaTebHOIl
MPOrPaMMBbI

Bomnpock! k 3aueTy
1. IIpeamert 1 3a1aun IUCIUIUINHEL. TBOpUecTBO. Buabl TBOpUecTBa: HAyIHOE, TEXHUYECKOE, HAYYHO-TEXHIHYECKOE (MHKCHEPHOE) U 1Ip.
N3o6peTraTenbeTBo.
2. NmxenepHast nesTenbHOCTD. [loHsaTrHe 3amauu Kak cucTeMbl. OCHOBHBIC OTIHYMS MEXKIy YUeOHOH, MH)KEHEpHON M HaydHO-
HCCJIEIOBATEIIHLCKON 3aJauaMu.
3. MeTtonbl HayIHOH U MH)KEHEPHOU IEATENFHOCTH - CPAaBHEHHE M N3MEPEHNE, HHAYKIUS U AeAYKIN, aHAIN3 U CHHTE3, a0CTPaKIUs U
00001IeHNEe, MOJICTTUPOBAHNE UCCIIETyeMOTO 00BEKTA.
4. Texumueckas cuctema (TC) n Texandeckuit 00bekT (TO). B ueM paznndre Mexay NOHATHAMH "TEXHUIECKUI 00bEKT" 1
"rexamueckas cuctema"? Okpyxatomas cpena TO.
5. Kakyro nH(popMaImo HeoOX0aUMO yKa3aTh MPHU ONMUCAHUU TexHndeckor GyHknun TO? duznueckas onepaiius, TOTOKOBBIC U
(hYHKITHOHALHBIE CBS3U MEXKITy dJIEMEHTaMU TEXHUIeCKOU cucteMbl. HazoBuTe m3BecTHbie Bam dusuko-rexamueckne 3¢ dextsr u TO,
B KOTOPBIX OHU UCTIOJNB3YI0oTCsA. Pusndeckuit mpuHiun neicteus TO.
6. Uto moHumarot noJ ctpykrypoit TO? MoryT 1 UMeTh OTMHAKOBYIO CTPYKTYpy TO, BBIMONHSIOMNE pa3Hble GYHKIIMHA U MOTYT JIH
nMeTh TO pasHyIo CTPYKTYpPY, BBITIONHSS OMHAKOBBIE (pyHKIIMN?
7. Texanueckoe penienne, Texundeckuit mpoekT TO. B uem 3akmodaercs pasiandne MeXTy TEXHUIECKUM PEIICHUEM U TEXHUIECKUM
npoekrom TO?
8. Kputepuu pa3BuTus Texuudecknx o0bekToB. Kitaccudukanmst kpurepres 3QpPeKTHBHOCTH B 3aBUCHMOCTH OT XapaKTEePU3yEeMbIX
CBOMCTB 00BEKTa, KOJMYECTBA OLIEHMBAEMBIX CBOMCTB, B 3aBUCHMOCTH OT IPHHIMAEMBIX YUCICHHBIX 3HAUYCHIH U IPYTHX MPH3HAKOB.
[IpuBeauTe mpUMeEpHI TO3UTUBHBIX M HETATUBHBIX KpuTepueB pa3BUTHs TO. MoxeT i ObITh MO3UTUBHBIA KPUTEPUI OTrpaHIYCHHBIM I10
MPUHUMAEMbIM 3HAYCHUSIM?
9. Kpatkas xapakTepucTuKa Tpyni (yHKIIMOHAIBHBIX, TEXHOJIOTHYECKUX, SKOHOMUYECKUX W aHTPOIIOJIOTHUECKUX KPUTEPHEB PA3BUTHUS
TO.
10. TpeboBanus k kputepusm dpdextuBHOCTH TO. MeToabl onpenenenus YUCIeHHBIX 3HaUeHU kKputepueB dddextuBHOCTH. Kakne
W3MEPUTENbHBIE IIKAJIBI HCIIOIB3YIOTCA ISl KOMTMIECTBCHHOHN OIIEHKH CBOWCTB M3eHi?
11. ®yHKIHOHAIBHBIN aHaN3 TeXHUIeCKUX cucTeM. C KaKkoH Mebio ero mpou3BoaT? Kakoit MpuHITUI JISXKHUT B €0 OCHOBE?
Metoauka GyHKIIMOHATHFHOTO aHAIM3a TEXHUIECKOH cucTeMbl. Kimaccudukanms 21eMeHTOB TEXHIYECKIX CHCTEM B 3aBHCHMOCTH OT
BBITIOJTHAEMBIX QYHKIHH. OToOpakeHne KOHCTPYKTUBHOM (PyHKIIMOHANBHOH CTpyKTYphl TC B TaOMWYIHOH U rpadudeckor opmax.
12. 3aKkoHBI ¥ 3aKOHOMEPHOCTH TeXHUKH. [IoKOJIeHNEe M MOJIENTb TEXHUYECKOTO 00BEKTa. 3aKOHBI CTPOSHHS TEXHUIECKUX CHCTEM.
13. 3akOHOMEPHOCTH 0000IIeHHOH (QYHKIIMOHAIBLHOH cTpYKTYpHI TO.
14. 3aKOH CTAAUHHOTO Pa3BUTHS TEXHUKH. 3aKOH MPOTPECCHBHON IBOJIONNN TEXHHIECKUX 00BEKTOB. «OKU3HEHHBIN UKD
TEXHUYECKUX cucTeM. Mepapxus 3a7ad MoucKa U BEIOOPa MPOEKTHO-KOHCTPYKTOPCKHX PEeIIeHH.
15. OcHOBHBIE OTIEpAIMH PAIIMOHATBHOTO TBOPUYECKOTO MPOIIecca PEIIeHUS TEXHUIECKOH 3a1aur. YTo MpeacTaBiseT co00i KpaTkoe
onmcanue npoodsieMHou curyarmu? Kak dpopmynupyercs npodiiema? 16. Kakne omepariuu mpeAmecTBYIOT HETIOCPEICTBEHHOM
MTOCTAHOBKE 33J1a4¥ YCOBEPIICHCTBOBAHUS CYIIECTBYIOMIETO TEXHUUECKOT0 00BhekTa (mpototuna)? Beidop npoTtotuna. CocraBieHue
CITUCKOB HEJIOCTATKOB M TpeOOBaHMU K MpoTOTUTTY. [locTaHOBKA NCXOMHOM TEXHUIECKOH 3a1auu. OleHKa 1eIeco00pa3HOCTH e
peIIeHHs.
17. Ilorck HOBBIX TEXHHUUECKUX PELICHUN TPAAUIIMOHHBIMA MHKEHEPHBIMU MeToAaMu. OyHKIIMOHAIBHBIN aHAJIU3 POTOTHUIIA, TTOUCK
BO3MOYKHBIX U3MEHEHNH KOHCTPYKTHBHOHN (DYHKIIHOHAIBHON CTPYKTYPHI PpOoTOTHIIa. OTBETHI HA KAKHE BOIPOCHI MOTYT IPUBECTH K
MOCTPOCHHUIO YIYUIIEHHON QYHKIMOHAIBHON CTPYKTYpbl TO? TToMCK HOBOTO TEXHHYECKOT'O PEUICHHUS] Ha OCHOBE PE3YyJIhTaTOB aHAIN3A




HAJICUCTEMBI TpoTOoTHIA. [TOMCK Hael pemeHns 3aJa9i METOIOM ITOCTPOCHUS JIOTHIECKOH EMH MPUYNHHO-CIIEICTBCHHOH CBS3H
MCXOJIHOTO HEIOCTaTKa C ero NMPHINHAMHA?

18. Kimaccugukaruss MeTo10B HayqIHO-TEXHHIECKOTO TBOPUECTBA. DBPUCTHUECKHE METOIBI M KOMIIBIOTEPHBIE METOIBI TOUCKOBOTO
KOHCTpyHUpOBaHus. Metox mpob U ommboxK.

19. AcconmaTUBHBIC METOJIBI IIOMCKA HOBBIX TEXHUYECKUX pemeHri. MeTol GoKambHBIX 00bEKTOB. METO | TUPIISH CTydaliHOCTEeH U
acconuanuii. Meroa KOHTPOJIBHBIX BOIIPOCOB.

20. MeTtoa mo3roBoii atakd. OCHOBHBIE MpaBuiIa MeTona. PasHoBuaHOCTH MeToAa. [Ipsmas u oOpaTHast MO3TOBBIEC aTaKH, IS UX
TPUMEHEHUS.

21. Metoa Mop(oJIOTHYECKOTO aHAM3a ¥ CHHTE3a TeXHIUUECKUX perieHnit. CymHocTs MeToaa. [locie1oBaTenbHOCTS MPOLEAYp TIOMUCKa
pENIeHNsT METOIOM MOP(OIOTHIECKOTO aHaJM3a ¥ CHHTE3a. AJNTOPUTM perieHus n3ooperarenbckux 3anad (APM3). OcHOBHBIC TTOHSTHS
00 APU3 u ero sranax.

22. ITousTre n300peTaTenbckoi 3a1adn. YTo COCTABISET UX OTINIATEIHHYIO 0COOEHHOCTD OT OOBIYHBIX TEXHUUECKHX 3a1a4?

23. TlonsTre naeansHON CHCTEMBI: HICaTbHONW MAITMHbI, HACaJIHHOTO MpoIiecca U HAeaTbHOro BemecTBa. @opMyInpoBKa HICaIFHOTO
TEXHHYECKOTO pemeHns. CBoiicTBa MIeanbHOTO TEXHUUECKOTO pemeHHs. [[puMephl HCTIONb3YeMBIX B HACTOSIIEE BPEMS TEXHUIECKUX
00BEKTOB, KOTOPBIE MOKHO pacCMaTpUBATh MPAKTHYECKH UICATHHBIMI 00BEKTAMH.

24. TIpotuBOpeuns B TEXHUIECKAX OOBEKTAaX: COIHMATBHO-TEXHUYIECKIE, TEXHMUECKUE U Qu3nueckue. TexHuuecKkoe IpOTHBOPEUHe, €To
dhopmymupoBka. Uem 00ycIOBIIEHBI B KOT1a 000CTPSIOTCSA TeEXHUIECKHE poTHBOpedrsi? CyITHOCT pa3pelieHus] U YCTPpaHESHUS
TEXHUYECKOTO MMPOTHUBOPEUHSI.

25. Kakue mporeypsl BBITOTHSIOT T BRIABICHHUS TEXHUIECKOTO npoTuBopeuns? Kak hopMymupyercs TeXHIUECKOe IPOTHBOPEYHE,
YTO B €r0 (hOPMYIHPOBKE JOJDKHO OBITh yKa3zaHO? IIpuBeanTe MpuMepsl TEXHUYECKIX IIPOTUBOPEUHI.

26. MeToauka aHaJIN3a TEXHHYECKOTO IPOTHBOpeuns. Kakue menu cTpemMsaTcs JOCTHYh IyTeM IPOBEISHIS aHAIN3a TEXHIYECKOTO
npoTtuBopeuna? Kak nmpeacTaBisioT pe3yIbTaThl aHAIN3a TEXHUHIECKOTO MpoTHBOopeuns? Kak ycTaHaBIMBAIOT y3/I0BOM KOMIIOHEHT
TEXHUYECKOTO NMpoTHBOpeyusi? MoH IBPUCTUIESCKHUX TPUEMOB [UTA Pa3peICHIU TEXHUIECKUX IPOTHBOPEUHIL.

27. dusndeckoe MpoTUBOpedre, ero hopmynuposka. Korja Bo3HuKaeT cutyarus Gusndeckoro npotuBopeunst? Chopmynupyiite
(u3nveckre IpoTHBOpeUns (pa3penieHHbIe B HACTOSIIEE BPEMsI HIM IIOKA HET) B TEXHHYECKIX 00BEKTaX, C KOTOPHIMHU Bl
HETIOCPEICTBEHHO CTAJKUBACTECH MU HCIIOB3yeTe X B OBITOBBIX MIIM IPOU3BOACTBEHHBIX ycIoBHAX. [IpreMsl moncka uueit
pa3pemnieHns GU3NIECKUX IPOTHBOPEIHH.

28. OOBEKTHI HHTEIUICKTYATbHONH COOCTBEHHOCTH: 0OBEKTHI aBTOPCKOTO MpaBa, 00bEKTHI MPOMBIIUICHHONH COOCTBEHHOCTH, THITIOJIOTHS
HMHTETPATbHBIX MUKPOCXEM U KOMITBIOTEPHBIE IPOTPaMMBIL, HOy-Xay. OOBEKTH MATEeHTHOTO TIpaBa.

29. Nzo6petenne. O0bekTh M300peTeHus. [Ipu3Haku naeHTHGHUKAITIT H300pETeHUS: HOBU3HA, H300peTaTeIhCKUI YPOBEHbD,
MPOMBIIIJICHHAS IPUMEHUMOCTb.

30. Onucanne U300peTEHUs, €T0 COCTaBHBIE dJIeMEHTHI. Kakue mpu3Haku XapakTepu3yoT YCTPOHCTBO, CITOCOO B BEMIECTBO KaK OOBHEKTHI
TEXHUYECKOTO peIIeHus 3a1aun? B uem oTinmdane aHanora ot IpoToThiia m3o0petenns? Kakue npu3sHaku aHAora M MPOTOTHIIA
MIPUBOJIATCS B ONMMCAHUU 300peTeHns? UTto co0oii JOMKHO MPEICTABIATh ONIMCAHUE BO3MOYKHOCTH OCYIIECTBICHHUS OpeTeHuUs?

31. ®opmyna m3o00peTeHus, ee cTpykTypa. OqHO3BEHHAS M MHOTO3BeHHAs (popMysbl n300peTeHus. UTo yka3piBaeTcs B
OTPaHUYUTENBHON M OTIIMYUTELHOM YacTsaX GopMysl u300peTeHus?

32. ITaTenTHas nHGOPMAIIMS U OPTAHN3AINS TATEHTHBIX HCCIICTOBAHUH.

5.4 Meroauyeckne MaTepuajbl, oNpeneasiolHe MPOLeIypPbl OLEeHUBAHWS 3HAHUI, yMeHHUI, HABBIKOB M (WJH) ONBITA
IeATeJbHOCTH, XapaKTePU3YIOIINX dTANbl GOPMUPOBAHAS KOMIETEHIINH

JIeKIIOHHBIN Kypc OIICHWBACTCS 10 HAIWYHIO KOHCIIEKTa JICKIMHA W NMHCHMEHHBIX OTBETOB HA BOIPOCHI, IPUBOJMMEIC IMOCTE
TICKIHiA; B CITydae CaMOCTOSATEIBFHOTO U3YYCHUS 00yJaroIUMCs JISKIIUU 10 Hel 3aJaeTCsl OJMH BOTIPOC JUTS IOJYYCHHUS YCTHOTO OTBETA.
[Ipr TpaBUIBHBIX OTBETaX 3HAHHWE OOYYAIOMIETOCS OIEHWBACTCS IMOJOXHUTEIbHO, B Cllydac HETOYHOTO OTBETa 3aJaeTcsl OIUH]
TOTTOTHUTEIBHBIN BOIIPOC MO 3TOH K€ TeMe; B CIydasX HENpPaBIJIBHBIX OTBETOB O0OydaromeMycs NpenaracTcsi MOBTOPUTH W3yUCHHE
MaTepHalia 1 BHOBb OTBETUTH HA 3TH K€ BOMPOCHI.

TecThl cocTaBIeHBI B BUIE BOTIPOCA M TPEX WIIM YETHIPEX BApUAHTOB OTBETA, OJMH W3 KOTOPHIX SBISCTCS MPABIIBHBIM; TECTHI
OIICHUBAIOTCS MOJOKHUTENBHO 1pu 70 U 60Jee MPOIICHTOB MPABUIBHBIX OTBETOB (OIICHKA «3a4€T), B IPOTHBHOM CIyYae OILICHUBAIOTCS
OTpHIATENFHO (OLIEHKA «HEe3adeT»). TeCThl COCTAaBIEeHBI OTAEIBHO MO KaXI0W TeMe JICKIINH, a TAK)KE COCTaBIICH HTOTOBBIHM TECT 110
BCEMY KypCY, B KOTOPOM CIIy4altHBIM 00pa3oM OTOMPAIOTCS IO MATh BOMPOCOB U3 8 pa3lesioB Kypca.

OTt4der 00yYaromerocs Mo MPaKTHYECKOM 3aHATHIO 3aKIIFOYACTCS B KOHTPOJIC BEITIONHCHUS 3alaHUS W OTBETaX Ha TPU BOIPOCA.
[Ipr mpaBMIBHBIX OTBETaX YMEHHE OOYYArOIIErocsl OLEHMBACTCS IOJOXKHUTEIHHO; B CIy4ae HETOYHOTO OTBETa 3aIaeTcs OIUH|
TOTTOTHUTEIBHBIA BOIIPOC MO 3TOH ke TeMe; B CIydasX HEMPaBUIBHBIX OTBETaX OOYYaroIIEeMyCsl MpeiaraeTcsi MOBTOPUTh M3YUCHUEC
METOAMYECKIX YKa3aHUH K MPaKTHYECKIM 3aHATHSIM W BHOBb OTBETUTH Ha 3TH JK€ BOIIPOCHI.

K 3auery nomyckarorcss oOydaromuecsi, OTYHTABIINECS 1O JTa0OPATOPHBIM U MPAKTUYCCKUM 3aHATHSAM, COABIINE NMHCHMEHHBIC
OTYETHI TI0 ITHM BHJAM padoT, mpomenmmue coOeceOoBaHHWE MO JICKIMOHHOMY KypCy W MPOIICANINEC HTOTOBOE TECTHPOBAaHUE C
MPaBUJIBHBIM KOJHYECTBOM OTBETOB HAa TECTOBEBIC BOIPOCHI — He MeHee 70% OT o0mero o0béMa 3aJaHHBIX TECTOBBIX BOMPOCOB. [IpH|
0ayUTEHOM OLleHKE JTa0OpATOPHBIX PabOT M MPAKTHYCCKUX 3aHATUN IS AOMYCKa K 3a4eTy HeoOXOIMMO MoiydyaTh B Oamiax oneHku "3"
WK OoJIee TI0 KaKJIOMY BHIY padoT.

OTBeTHI Ha 3a4eTe OIECHUBAIOTCS TOJOKUTEIBHO (OIeHKa "3adeT'") MpU MpaBWIIBHBIX OTBETaX Ha TPU BOIPOCA; B Cllydae HETOYHOTO
OTBETa 3a/IacTCS OJUH JIOTOJNHUTEIBHBIN BOMPOC MO 3TOH ke TeMe (MaKCHMAllbHOE KOJNUYECTBO JOMOTHHUTENBHBIX BOIPOCOB PABHO
TpeM); B CIIydasXx HEMPaBUIBHBIX 0TBETOB Ha 50% u OoJiee BOMPOCOB (OCHOBHBIX H JIOTIOJHUTEIBHBIX) 00YUAFOIIUICS TOyYaeT OICHKY
"He3ader". B 3aBUCMMOCTH OT UTOTOB coOeceoBaHMsI 3a4eT MOXKET OBITh 3aMEHEH Ha HTOTOBOE TECTHPOBAHUE.
6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUSA JJ51 CAMOCTOSTEJBHOU PABOTHBI
OBYYAIOIIUXCHA IO JTUCHUIIJIMHE (MOAYJIIO)

6.1 IlepeyeHb OCHOBHOI 1 JONOJHUTEIbLHOI y4e0HOMH JHTepPaTypPhbl, HEOOXOAUMOI 111 0CBOCHHS AUCHUTLIMHBI(MOIYJIS)

6.1.1. OcHoBHAas1 INTepaTypa

ABTOpBI, 3arnaBue HU3naTeancTBO, IO Kou-Bo
COCTABHUTEJH
JI1.1  (KocmuH, B.B. OCHOBBI HAYYHBIX HCCIIEZIOBaHMMN: YueOHOE mocooue Mocksa : [OY 9b «YMI]
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JI1.2 (Baprynun B. U. HNHbopmanmoHHbIe TEXHOJIOTHH U aBTOMAaTH3upoBaHHbIE cucTeMbl |[Camapa: Cam["ATIC, 10
YIpaBJICHUS HA KEJIE3HOJOPOKHOM TPAHCHIOPTE 2007
6.1.2 lonoJHUTeIbHAN JIUTEPATYpa
ABTOpBI, 3argaBue HU3naTeancTBO, IO Kou-Bo
COCTABHUTEJH
JI2.1 |Csunuos, E.C. PernonanbHO-TpaHCIIOPTHBIE UCCIIEAOBAHNUS B COBPEMEHHBIX Mocksa: 9b «YMIL]
ycnoBusax: MoHorpadust MsnarenscTBO KAT»
"Mapupyt", 2005. —
301l c
JI2.2 |Hocwipes I.4., MeTomoI0THs HHXKCHEPHOH 1 HAyIHO! paboThI Camapa: CamI"ATIC, 10
UYetsepros B.A., 2009
JIpicak E.A.
6.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAIIUOHHOM ceTu "MHTepHeT"
HaumeHoBaHue pecypca 1. aapec
o1 ®denepanbHBI HHCTHTYT MPOMBIILIEHHOH COOCTBEHHOCTH www.fips.ru

7. METOOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIUXCSA ITO OCBOEHHWIO JUCHUIIJIMHBI (MOYJIS)

Jit  OCBOGHMSI JIUCHUIUTMHBI 0OydJaromeMmycsi HEOOXOJMMO: CHCTEMAaTHYECKH IIOCEUIaTh JICKIMOHHBIE 3aHSATHS; aKTHBHO
Y4acTBOBaTh B OOCYKAECHHH TIPEUIOKEHHBIX BOIIPOCOB U BBINOJIHSTH MPAKTUUECKHUE 3a/IaHMsl; YCIICIIHO POUTH BCe (POPMBI TEKYIIETO
KOHTPOJIS; YCIEUIHO MPOUTU MPOMEKYTOUHYIO aTTECTALUIO.

JUIT  TOATOTOBKM K TPOMEXYTOYHOM aTTeCTallMM 10 JUCHUILIMHE HEOOXOIUMO HCIIOJIb30BaTh: MaTepuabl JICKLUMH,

PEKOMEHyeMYI0 OCHOBHYIO M JIONOJIHUTENIBHYIO JIUTEPATypy; Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTh "HHTepHet";
METOJIMYECKHE MaTepHabl; HHPOPMAIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.
Jns TeopeTHyeckoro M MPakTHYECKOTO YCBOCHHMS IUCLUILIMHBI OOJIBIIOE 3HAYEHHE MMEET CaMOCTOSITENbHas padoTa o0ydaromuxcs,
KOTOpas MOXET OCYIIECCTBISITbCS KaK WHIMBHIYAIbHO, TaK M I0Jl PYKOBOACTBOM oOydwaromero. JlaHuas pabora mpearosaraer
CaMOCTOATENLHOE M3YyYCHHE OOYYaloIMMCS OTACIBHBIX TeM (CM. 1.4), JOTOJHHUTEIbHYIO MOJITOTOBKY K Ka)KIOMY JICKIIMOHHOMY U
MPaKTUYECKOMY 3aHATHIO.

CamocTostensHas pabora 00yJaromuxcs sBisieTcss BaxkHOH (opmoit oOpasoBaTensHOTrO mporecca. OHa peaan3yeTcsi BHE paMoK
pacricaHus, a Takke B OMOIMOTEKe, IoMa, TP BHINOJHEHNH YIeOHBIX 3a1ad.

Lens camocTosITEIbHON pabOTHI - HAYYUTH 00YYAIOIIEr0Cs OCMBICIICHHO U CAMOCTOSITETIHHO paboTaTh CHavaia ¢ yaeOHbIM MaTepHajioMm,
3aTeM ¢ Hay4yHOIl MH(OpManuen, 3aI0KUTh OCHOBBI CaMOOPTaHN3alMN U CAMOBOCIIMTAHHUS C TEM, YTOOBI TIOBBICUTh YPOBEHb OCBOCHHS
KOMIICTEHIINH, a TAK)Ke IIPUBUTh YMEHHE B JAJIbHEHIIIEM HETPEPBHIBHO MOBHIIIATH CBOIO KBATH()UKALIHIO.

8. ”TH®OPMALIMOHHBIE TEXHOJIOT MW, UCIOJb3YEMBIE ITPH OCYIIECTBJIEHNH OBPA30BATEJILHOT'O
MMPOLIECCA TI0 JUCIHUATITAHE (MOJYJIIO)

Pasmernienne yueOHBIX MaTepHAIIOB B pasneie «[[pHHIHITEI HHKEHEPHOTO TBOPUYECTBAY CUCTEMBI o0yueHuss Moodle:
http://do.samgups.ru/moodle/

8.1 Ilepevyens mporpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 [Vcnmonp3oBaHue CrEMAIN3UPOBAHHOTO TPOTPAMMHOT0 00ecIieueHNE JaHHON IIPOrpaMMoi He MpelyCMaTpUBaeTCst

8.1.1 (AMC IO MOODLE

8.1.2 |Caiit Cam[ ' YIIC (www.samgups.ru)

9. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bI, HEOBXOAUMOM JJIsI OCYIIECTBJIEHUSA
OBPA30BATEJIBHOI'O TPOLECCA IO JUCHUIIJIMHE (MOAYJIIO)

Jlexumonnas aymuropus (70 m Oojee TMOCATOYHBIX MECT) M ayIAWTOPHS IS TIPOBEIEHUS TNpakTUIecKuX 3aHathid (25 m Oojee
MOCAIOYHBIX MECT) 000pYJOBaHHBIE y4eOHOW MeOeNbl0; HEOTPAaHHMYEHHBIH IOCTYI K DJIEKTPOHHO-OMOIHMOTEYHBIM CHUCTeMaM (depe3
pecypcel  oubmmotexkn CamI'YIIC), k dneKTpoHHOW WHPOPMAIMOHHO-00pa3oBaTenbHOH cpeae moodle w k HHPOpPMAIMOHHO-
TENIEKOMMYHHKAIMOHHOM ceTh «HTepHeT» B paMKax CaMOCTOSITENIbHOI paboThl 00yJaromerocs.




