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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHW 11O JUCHUIIVIMHE (MOAYJIIO), COOTHECEHHBIE C
INIIAHUPYEMbBIMU PE3YJIBTATAMHN OCBOEHUSI OBPA30OBATEJIBHOU NTPOT'PAMMBbI

1.1. Heau ocBOeHUSA TUCHMILTUHBI (MOXYJISA)

CDOpMPIpOBaHI/Ie Yy CTYACHTOB €AWHOI0 MPEACTABJIICHUA O MNPpUHOWINAX HWHXCHEPHOI'O TBOPYECTBA W HAYYHBIX 3adad H
MPaKTUYCCKOIro HMCHOJB30BaHUA IJTHUX 3HaHUU B HWHXCHCPHOM JICJIC B IPOLECCC COBCPUICHCTBOBAHUA 3JJIEMCHTOB KOHCTPYKIHHU
N3Yy4a€MbIX YCTpOﬁCTB 1o )KeJ'IeSHO,HOpO)KHOﬁ TEMATUKE B YaCTHOCTHU IO CIICHHAJIbHBIM JAUCHUIUIMHAM MO0 HAIPAaBJICHUIO MMOATOTOBKU
23.05.03<(H0[[BI/I)KH0171 COCTaB JKCJIC3HBIX AOPOT» CHeluaIn3alun «JIOKOMOTHUBBI» MoCpeACTBOM obecreueHus 3TanoB (bOpMI/IpOBaHI/IH
KOMHETCHHHﬁ, MNpeayCMOTPCHHBIX yqe6HI>IM IJIaHOM, B 4aCTU NMPEACTABJICHHbIX HNUXKE 3HaHPII71, yMeHI/Iﬁ M BIIaJICHUI.

3a)1aan1/1 JUCHUIUIMHBL ABJIACTCA U3YUYCHUC MOHATUHHOTO arnmnapara AUCHUIITIMHBI, OCHOBHBIX TCOPCTUYCCKUX MOJIOKEHUM U]
MCTOOB, PaA3BUTHUC HABLIKOB NPUMCHCHHSA TCOPECTUICCKUX 3HAHUM 15 peUICHUA MPAKTUYCCKUX 3a4aY.

1.2 Komnerenuuu ody4armerocs, GopMupyeMsbie B pe3yJbTaTe 0CBOCHHS AUCHUILIMHBI (MO1Y.15)

[IK-21: cmocoOGHOCTBIO OCYIIECTBIIATH TOWCK M TMPOBEPKY HOBBIX TEXHHYCCKHUX PEIICHHI IO COBEPIICHCTBOBAHHUIO ITOJBHYKHOTO
COCTaBa, aHAIM3UPOBATH ITOCTABJICHHBIE UCCIIEJOBATEIbCKUE 33/1a4l B 00JIACTSX NMPOSKTHPOBAHUS ¥ PEMOHTA IIOABIKHOTO COCTaBa Ha
OCHOBE 1T0J100pa 1 N3y4EHHS JINTEPATYPHBIX, MATCHTHBIX U JIPYTUX HCTOYHUKOB HH(POPMAIIH

3HaTh:
Yposens 1 TIPYHITAIEI Pa3pa0OTKN TEXHHYECKUX 3aaHUH, TEXHUIECKUX YCIOBHH, TEXHHIECKHUX TIPEII0KESHIUH
(0230BbIiH)
YpoBens 2 MPUHIUITEI H300pETaTeIbCTBA
(IPOABMHYThIH)
Yposens 3 NPUHIUIBI pa3pabOTKN HOBOM TEXHUKH
(BBICOKMIA)
Ymern:
Yposens 1 pa3pabaTbIBaTh C YI€TOM ICTETHUECKUX, TPOYHOCTHBIX U SKOHOMUYECKUX MTapaMeTPOB TEXHUYECKHE 3a/TaHUs U
(0a30Bblii) TEXHUYECKHE YCIOBUS Ha MPOEKTHI OABUXKHOTO COCTABA M €r0 OT/EIbHBIX 2JIEMEHTOB
YposeHsb 2 COCTaBIIATH IUTAHBI pa3MeIIeHIsI 000pyIOBaHNS, TEXHIIECKOTO OCHANICHHS U OPTaHU3aInH pabodnX MECT
(MPOABHHYTHIN)
Yposens 3 OCYIIECTBIISATH MMPOBEPKY MATEHTHOH YUCTOTHI MMPOEKTA TOABIKHOTO COCTAaBa U €TO OTJAEIFHBIX 3JIEMEHTOB
(BBLICOKHIA)
Baagers:
Yposens 1 CIIOCOOHOCTHIO HAXOHTh CIIA0BIC MECTa B MPOCKTAX MOJIBUYXKHOTO COCTAaBa U €r0 OTACIbHBIX AJIEMECHTOB
(0a30Bblii)
YpoBens 2 CHOCOOHOCTHIO HAXOJUTh HOBBIC PEHICHUS B KOHCTPYKTHBHOM HCIIOJHEHUU MOJIBHXKHOTO COCTaBa U €r0 OTACIbHBIX
(IpPOABMHYTHIN) |3JIEMEHTOB
Yposens 3 CHOCOOHOCTHIO HAXOHUTh ONTUMAJIBHBIC PEIICHHS B MPOCKTAX MOABMKHOTO COCTABA U €T0 OTJCIBHBIX AJIEMEHTOB
(BBICOKMIA)

TIK-22: ciocoOHOCTRIO MPOBOAWTH HAYUYHBIC UCCIICA0OBAHUSA U SKCIICPUMEHTDBI, aHAJIM3UPOBATh, UHTCPIIPETUPOBATL U MOACIINPOBATHL HA
OCHOBE€ CYHICCTBYIOIIUX HAYYHBIX KOHHGHHI/Iﬁ OTACJIBHBIC SABJIICHUA MW TIPOLECCCBI C Cl)OpMyHI/IpOBKOﬁ APryMEHTUPOBAHHBIX
yM03aKﬂ}O‘leHI/Iﬁ " BBIBOJOB

(BbICOKMIA)

3HaTh:
Yposens 1 OCHOBBI POBEICHUS HAYUHBIX UCCIIEJOBAHUI U HKCIIEPUMEHTOB
(0a30BbIii)
YpoBens 2 OCHOBBI POBEACHUS HAYUHBIX UCCIIEJOBAHUM U SKCIIEPUMEHTOB U METObI aHAJIN3a, MHTEPIIPETALINU U
(MPOABUHYTHIN) |MOJICITNPOBAHMS IIPH IPOSKTHPOBAHNH NOABHKHOTO COCTaBa
Yposens 3 OCHOBBI MPOBEICHUS HAYUHBIX UCCIIEJIOBAHUN U IKCIEPUMEHTOB U KOMIUIEKCHBIN aHaIN3 COCTOSHUS HAYYHO-
(BBLICOKMIA) TEXHUYECKUX IPOOJIEM COBEPIICHCTBOBAHMS IIOIBHKHOI'O COCTaBa
YMmeTh:
Yposens 1 MPUMEHSITh OCHOBHBIE METOBI MATEMATHUECKOTO MOJISITUPOBAHUS B (HPU3UIECKOTO IKCIIEPUMEHTA
(0230BbIii)
Yposenn 2 MIPUMEHSITh OCHOBHBIE METOABl MATEMATHUECKOTO MOJISIIUPOBAHMS U (PU3HMIECKOTO IKCIIEPUMEHTa 1
(mpoaBMHYTHIN) |aHAIU3UPOBATH, UHTEPIPETUPOBATH U MOJIEIIUPOBATH OT/IEJIbHBIE SIBJICHUS UIIPOLIECCHI B IIOJBUKHOM COCTaBE Ha
OCHOBE CYIIECTBYIOIINX HAYYHBIX KOHIICIIITHH
Yposennb 3 MIPUMEHSITh METOJIbl MATEMaTHIECKOTO MOJICITMPOBAHUS U PU3NIECKOTO IKCTIEPUMEHTA U KOMITICKCHOTO aHaJIm3a
(BBICOKMIA) COCTOSIHUSI HAyYHO-TEXHUYCCKUX MPOOIEM COBEPIIICHCTBOBAHHUS ITOIBUXKHOTO COCTaBa ¢ (DOPMYIMPOBKOIA
apryMEHTHPOBAHHBIX YMO3aKIIOYCHHIA U BBIBOJIOB
Baagern:
Yposens 1 METOJIaMHU HaY4YHBIX MCCIIEA0BAHUN U KCIIEPUMEHTOB
(0a230BbIii)
Yposenn 2 METOAAMH Hay9HBIX HCCIIEIOBAHUI 1 SKCIIEPIMEHTOB U OoJiee TIryO0KOro aHaIi3a COCTOSHIS HAyYHO-TEXHHYECKIX
(MIpOoABHHYTHIH) |1po0IJIEM COBEPIIEHCTBOBAHUS HOJABMIKHOIO COCTaBa
Yposensb 3 METOJIaM1 HayIHO-UCCIICIOBATEIBLCKOM NEATEIPHOCTH M aHAJIN3a, HHTEPIPETAIIUN ¥ MOJCIIUPOBAHUS TTPH

IMPOCKTUPOBAHUU IMMOJABUKHOI'O COCTaBa




T1K-24: criocOOHOCTBIO COCTaBIATh OTMHMCAHHUS MIPOBOAMMBIX HUCCJICIOBAaHUN U pa3pa6aTmBaeme MPOCKTOB, co61/1paT1> JAaHHBIC IJIA
COCTaBJICHUA OTYCTOB, 063ODOB M JIPYTON TEXHUUISCKON JOKYMCHTAIIMHI

3HaThb:

YpoBenb 1  |criocoOwI cOopa, cucTeMaTn3anuu, 0000IeHNsT 1 00pab0TKH HayYHO-TeXHHYECKOI nHpopManuu
(0a30BbIif)

YpoBenb 2 |criocoObl HOATOTOBKM 0030pOB, aHHOTALMH, cocTaBiIeHus pedepaToB, 0TIETOB 1 OnbaHorpaduii mo oobexTam
(IPOABMHYTBIN) |UCCIENOBAHNS

Yposens 3 CIIOCOOBI BBITIOJIHEHHSI OT/ICJIbHBIX 00sI3aHHOCTEN cOopa, cucTeMaTu3anny, 0000uIeHus! 1 00pabOTKH Hay4YHO-
(BbICOKMIA) TEXHUYECKOH WH(POPMAINU B CTPYKTYpE TIOKOMOTHBHOTO XO3HCTBA

YMmeTh:

Yposens 1 NPUMEHSTH crIocoObl cOopa, cucTeMarn3alum, 00001IeH s 1 00pabOoTKN HayYHO-TeXHHYECKOH HH(OopManuu
(0230BbIii)

YpoBens 2 MPUMEHSTH CIIOCOOBI IOJITOTOBKK 0030pOB, aHHOTAIIUH, COCTaBJICHUs ped)epaToB, OTYCTOB U OubIMorpaduit mo
(IPOABHHYTHIH) |00BbEKTAM HCCIIEIOBAHMUS

Yposens 3 MPUMEHSTH CIIOCOOBI BBIMTOJIHEHHS OTICIBHBIX 00s3aHHOCTEH cOOpa, cucTeMaTu3auy, 0000IeHus 1 00padoTKU
(BBICOKMIA) HAaY4YHO-TEXHHYECKOH MHGOPMAILIMH B CTPYKTYPE JIOKOMOTHBHOI'O X03SHCTBA

Buaanern:

Yposens 1 criocobamu cbopa, cucTeMaTH3alK, 00001IeH s 1 00padOTKH HayYHO-TEXHUUECKOH HHPOpMaIuu
(6a30Bblii)

YpoBenb 2 |criocobamu OATOTOBKH 0030pOB, aHHOTAIWH, cOCTaBiIeHus pedepaToB, 0T4ETOB ¥ OuOIMOorpaduii o ooGbeKTam
(IPOABHHYTHIN) |HCCIIENOBaAHUS

Yposens 3 CrIoco0aMu BBITIOJHEHHS OT/ICNIBHBIX 00s13aHHOCTEH cOopa, cucreMarn3anny, 00001eHns 1 00pabOTKH HAy4YHO-
(BbICOKMIA) TEXHUYECKOH HH(POPMAINU B CTPYKTYpe TIOKOMOTHBHOTO X03HCTBA

1.3. Pe3yabTaThl 00y4yeHuUsI 0 AUCUUILJIMHE (MOIYJII0)

B pe3yabTaTe 0cBOCHHS AUCHUILINHBI 00y4YalOMIUiics JOIKEeH:

3HaTh:

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

YMmeTh:

MCIIOJIE30BaTh HA TIPAKTHUKE METOJIBI U IPHEMBI Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH MpH peIIeHNH HHKEHEPHBIX 3aj1ad;
paboTaTh ¢ HAYYHO — TEXHUIECKOH M TAaTEHTHOH JINTEPaTypol;

Buaanern:

HaBBIKAMU 110 OMHCAHUIO 3aBOYHOTO MaTepHaita B CTPYKTyPHOU (hopMe B COBOKYIMHOCTH C TpaynIecKoil 4acThIo.

2. MECTO JUCIHUILJIMHBI (MOJYJISA) B CTPYKTYPE OBPA3OBATEJIBHOM IPOI'PAMMBI

K
on HaumeHnoBaHHe JMCHHUTIIMHBI Komst q)opanyeiw bIX
JAUCHHUTLIHHBI KOMIeTeHI i
2.1 OcBauBaemasi AMCIMILINHA
OT/.B.03 IIpuHIUOBI HHXEHEPHOTO TBOPUYECTBA IIK-21, TIK-22, TIK-24

2.2 TlpenmecTByI0LIHe TUCHUILUINHBI

b1.5.15.04 ITogBmwkHOW  cocTaB  xene3HbIX  gopor (mpuHmmmbl — npoektupoBanus| I1K-19; ITK-20; [TK-21; [TK-24;
ITOJIBHKHOTO COCTaBa)

Bb2.5.06(IT) [Ipon3BoacTBeHHAS (KOHCTPYKTOPCKAs MPAKTHKA) TIK-18; T1K-19; T1K-20; TTIK-21;
b1.B.02 MaremaTiueckue MOJIeTTH 0O0BEKTOB 1 TIPOIECCOB OIIK-1; TTK-4; TIK-22; TIK-23;
IK-25

2.3 OcBauBaeMble NAPALIeIbHO TUCIHIIHHBI

OT/1.B.04 |OCHOBBI YIpaBJICHUS TPEATIPISTHEM | OK-5; TIK-10; TIK-11

2.4 IMocaeayomue TUCHUILUINHBI

Bb2.5.05(IT) [Ipon3BoacTBeHHAs (HayYHO-UCCIEIOBaTEIbCKas padoTa ITK-8; TIK-21; TTIK-22; TTK-23;
[1K-24; TIK-25
OT.B.05 MeToH0JI0THs. MHXKSHEPHOH M HAyYHOH pabOThI TIK-21, I1K-22, T1IK-24

3. OFbEM JUCHHUIIJINHBI MOAYJISA) B 3AYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
TMPENTOJABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHUI) 1 HA CAMOCTOSATEJBHYIO PABOTY
OBYUYAIOIIIUXCHA

3.1 O0beM AUCHUTIIIMHBI (MOLYJI51) 23ET

3.2 PacnipesiesieHue akajeMUYeCKHX 4acoB Mo ceMecTpam (i odo)/kypcam (1Jist 3¢p0) M BUAAM Yy4eOHBIX 3aHATHI

Bupn 3anaTmii | Ne cemectpa (s 0do) / kypea ( aasizgo)




1 2 3 4 5 6 Hroro
vn | pog | vo | pog | vo | pog | vo | pom | vo | pom | vom | pox | vo | pogx
KonrakTHasi padora: 8,25 | 8,25 8,25 | 8,25
Jexyuu 4 4 4 4
Jlabopamopnvie
Tpaxmuuecxue 4 4 4 4
Koncynomayuu 0,25 | 0,25 0,25 | 0,25
Hno.paboma
Kontpoan 3,75 | 3,75 3,75 | 3,75
Cam. pa6GoTa 60 60 60 60
HUTOI'O 72 72 72 72

3.3. ®opMBbI KOHTPO.JIA M BHABI CAMOCTOSATEIbHOH pa6oThI 00y4aromerocs

®DopmMa KOHTPOJIS Cemectp
(o¢po)/
Kype(3go)

IK3aMeH

3auer 4

Kypcosoii npoexT

KypcoBas padorta

KouTtpoabHas padora

PTP

Pedepat/acce

HopMbl BpeMeHU Ha cCaMOCTOSITEIbHYIO Pa0oTy 00y4arouierocsi

Bun pabotet

Hopmsl Bpemenu, yac

IToaroroBka K JIEKIIASIM

0,5 gaca Ha | yac ayAMTOPHBIX 3aHATHHA

IToaroToBka K MpakTHIECKUM/
J1a00PaTOPHBLIM 3aHATHSIM

1 gac Ha 1 9ac ayAUTOPHBIX 3aHATHH

HOL[FOTOBKa K 3a4€Ty

9 gacoB (0¢o)

BrimonaeHne KypcoBOro IpoeKTa

72 gaca

Brimonaenne KypcoBoit paboThI

36 gacos

BrinosHeHre KOHTPOJIBHOM PabOTHI

9 yacos

Bremomnenne PI'P

18 gacos

Brmmonnenue pedepara/scce

9 gyacos

4. COAEP KAHUE JUCHUITIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM)
C YKA3AHUEM OTBEJEHHOT'O HA HUX KOJIMYECTBA AKAJJTEMUYECKHUX YACOB U BUTIOB

VUYEBHBIX 3AHATHN

Kon

HaumenoBanme pa3aesioB 1 TeM
3aHATHSA

K-Bo
aK.4aCOB

Bun
3aAHATHA

Cemectp
/ kype

KoMmnerenuuu

Yacel B
HHTEPAKTUBHOM

dopme

J a a
uTepaTyp T

aK.gac
OB

®opma
3aHATHSA

Paznen 1. [IpyHIUNIBI
HHKEHEPHOT0 TBOPYeCTBA

1.1 OCHOBHBIE OHSATHS U OTIPEIETCHUS
TEeXHUYECKHX 00beKTOB. TexHuueckas
cucrema (TC) 1 TexHUUYECKHAN OOBEKT
(TO). Uepapxus onucanuii TO:
HOTPEOHOCTH - TEXHUYECKast HYHKIMS,
¢bm3ugeckas onepamnys 1 GU3HKO-
TexHu4deckuil 3¢ dekr, crpykrypa TC,
Gbm3uIecKuit IPUHINI AeHCTBYS,

3 PeKTUBHOCTH (PYHKIHOHHPOBAHHS
TO.

JIEK. 4 2

IK-21
ITK-22 T1K-24

J1.1J11.2 1
J2.1J12.2
J12.3

Oecena

1.2 |OOBEKTHI HHTEIUIEKTYJILHOM
cobctBeHHOCTH. OOBEKTHI
aBTOPCKOTO TpaBa, OOBEKTHI
HPOMBIIUICHHOIH COOCTBEHHOCTH,
THUIIOJIOTHSI UHTET PAJIbHBIX
MHKPOCXEM H KOMITBIOTEPHbIE
IIporpamMMmel, Hoy-xay. OOBEeKTHI
nateHTHoro npasa. [laTrenTHas
nH(GOpPMAIUs, OpTaHU3ATIH
MATEHTHBIX UCCIIEJOBAaHHH.

Cp 1 6

IK-21
ITK-22 T1IK-24

JI1.2712.2 0

1.3  |OO6BexTs n300perenus. [IpusHaku
UACHTU(DUKAIIMA U300PETCHHUS:
HOBH3HA, H300peTaTEIbCKHIA
YPOBEHbB, MPOMBIIIICHHAS
MPUMEHUMOCTb. OmHcaHue
M300peTeH s, ero COCTaBHBIC

ConepxaHue 3asiBKU Ha BbIIAYy
MaTeHTa Ha U300peTCHHE.

asemMenTbl. @opmyra n300peTeHusI.

Cp 1 6

IK-21
I1K-22 TIK-24

JI1.1JI3.1 0

®poHTaNbHAS




OCHOBHBIE OTIepauu
PAIMOHATFHOTO TBOPYECKOTO
mporiecca.

ITocTanoBKa ¥ aHAIN3
TEXHUYECKOU 3a1a4n

IIp.

IK-21
I1K-22 TIK-24

JI3.1
€|

1.4

ITouck HOBBIX TEXHUYECKUX
peLIeHNI HHXEHEPHBIMU
MetogaMu PyHKIIMOHAIbHBIN
aHaJIU3 NPOTOTHUIA, TIOUCK
BO3MOJKHBIX U3MEHEHUM
KOHCTPYKTUBHOU (pYHKIIMOHATBHOM
CTpyKTypbl ipoToTuna. [louck
HOBOT'0 TEXHUUYECKOT'O PEIICHUs Ha
OCHOBE PE3yJIbTaTOB aHAJIN3a
HajicucteMbl npototuna. [louck
UJiel perIeHus 3a/1a4u METOI0M
aHau3a MPUYMH BOSHUKHOBEHHUSI
HEZI0CTaTKOB MpoToTHNa. /JIex/

JICK.

IK-21
ITK-22 T1K-24

JI1.1JI3.1

®poHTaNbHAs
Oecena

1.5

Knaccudukarus MeTo10B HayYHO-
TEXHUYECKOTO TBOPYECTBA.
VHTYyUTHBHEIE, YBPUCTHYECKHE U
JIrOPUTMUYECKUE METO/BI.
WHTyuTHBHBIE METOABL. MeTox
po0 u ommbok. Meron
KOHTPOJBHBIX BOITPOCOB. MeToa
MO03roBoM aTaku. OCHOBHEIE
MpaBuia MeToa. Pa3HOBUIHOCTH
meTona/Jlex/

Cp

IK-21
I1K-22 T1K-24

JI1.1J13.1

1.6

[MonsiTHs TEeOpHUM peleHus
n3obperarensckux 3ana4 (TPU3)
IonsATHE MAEaTBHON CUCTEMBI:
niealIbHOM MaIlMHBI, UeaJbHOTO
Iporecca 1 UAeaTbHOTO BEIIECTBA.
DopMyIHPOBKA HIEATEHOTO
TEXHUYECKOTO PEIICHUS
(MmeanbHOTO KOHEYHOTO
pesyabTara). [Ipumepsr
UCTIONIb3YEMBIX B HACTOSIIEE BPEMSI
TEXHUYECKHX 00BEKTOB, KOTOPHIE
MOXHO paccMaTpuBaTh
NIPaKTHYECKH HJIeaIbHBIMU
o0bexTamu. /JIex/.

Cp

IK-21
ITK-22 T1K-24

JI1.1J13.1

1.7

AJNTOPUTM perieHus
n3obperatensckux 3anad (APU3).

IIp.

IK-21
ITK-22 T1K-24

JI3.1
31

1.8

Ilouck HOBBIX TEXHUYECKUX
peHIeHI/Iﬁ TpaAUIIMOHHBIMU
WHXCHCPHBIMU METOIAMU.

Cp.

IK-21
I1K-22 TIK-24

JI3.1
€|

1.9

[MonsiTust TeopuM peleHus
M300peTaTeIbCKUX 3a/1ad.
IIpoTuBopeuns

B TEXHUYECKUX 00OBEKTAX

Cp.

IK-21
ITK-22 T1K-24

J12.2
JI3.1

1.10

N3o6perenune. Onmcanue
n300peTeHust

Cp.

IK-21
ITK-22 T1K-24

Pasznen 2. [loaroroBka K
3aHATHAM

2.1

HOHFOTOBKa K JICKIUAM

Cp

IK-21
IIK-22 TIK-24

JI3.1

2.2

HO,HFOTOBKa K OIPaKTUICCKUM
3aHATHAM

Cp.

IK-21
ITK-22 T1K-24

JI3.1
31

23

HOHFOTOBKa K 3a4CTy

Cp.

IK-21
ITK-22 T1K-24

J1.1J11.2
J2.1J12.2
JI2.3J13.1




€|

5. ®OHJ] OIEHOYHBIX CPEJCTB JIJISI ITIPOBEJIEHUSA TIPOMEXYTOYHOM ATTECTAIIMU OBYYAIOIIAXCA 1O
JUCHUIIVIMHE (MOJYJIIO)
5.1. Ilepeyens KOMINeTeHI U ¢ yKa3aHUEM 3TANOB UX (GOPMHUPOBaHUS B IpoLecce OCBOCHUSI 00Pa30BaTeIbHOM NPOrPaMMBbI

OCHOBHBIMH 3TanmaMd (OPMHUPOBAHHMS KOMIIETCHIMH B paMKax IUCHUIUIMH BBICTYNAeT IIOCICIOBATENbHOE W3yUCHHE
COJIEPIKaTEeNIbHO CBSI3aHHBIX MEXJy CO00H pa3iesioB (TeM yueOHbIX 3aHSTHI), KOTOpbIE OTPasKeHbI B paszzene 4.

Mannua OLIEHKH pe3yJbTaToB oﬁyqemm mo TUCHHUIIJINHE

OuneHounbie cpeacTsa/(popMbl KOHTPOJISA
Kon IInannpyemMsle pe3yJbTaThl 00y4eHHUS u PeA hop P
KOMIETEHIHH (moxkazaTe/iu OEHUBAHUS KOMIIETEHIU) Ortuer 1o npakr. 3a8. | CobecenoBanne TecTh 3auer

3HaeT + + +
IK-21 ymeer +

BJIageeT +

3HaeT + + +
I1K-22 yMmeeTt +

BJIageeT +

3HaeT + + +
MK-24  |yMeer +

BJIajJeeT +

5.2 Onucanue noka3areJieli 1 KpUTepHeB OLCHHBAHUS KOMIIETCHIUI HA Pa3JIMYHBIX 3Tanax uxX OpMUPOBAHMS, ONIMCAHHE
IIKAJ OlleHHBAHMSA

Heckpuntop «3HaeT» komnereHimu [1K-21 orneHuBaercs npu codece0BaHUH MOCIE U3YUSHHS 00YYAONUMHUCS JCKIIMOHHOTO Kypca
(Tlepel TeCTHPOBaHHMEM WM 3a4eTOM) IyTEM MPOBEPKH KOHCIEKTOB JICKIMA Y OIpAIIMBAaHUS TI0 KOHTPOJBHBEIM BOIPOCAM,
MPUBEICHHBIM TIOCTIE JIEKIINH, TPUYeM, 0 KaXKIOH JIEKINU 3a7aeTcss OnuH Borpoc. Kpome TOro, 3TOT JIECKPHIITOP OIEHHBAETCS MPH
TECTHPOBAHUH IO TEMaM JICKIIMH TPU TUCTAHIIMOHHOM H3yUYCHHHU 3TUX TEM, a TAKXKE MPHU OTBETAX HA 3aueTe.
[leckpunTop «ymeer» komnereHun [1K-21 omeHnBaeTcs npu MpoBepKe OTYETOB MO MPAKTUIECKUM 3aHITHSAM IPH KOTOPOU 3a/1af0TCs
BOIIPOCHI, IPUBEJICHHBIC B METOIMYECKUX YKA3aHHSIX TTOCIIC KAXKI0W PaOOTHL.
[leckpunTop «Biameer» kommereHnun [1K-21 omeHmBaeTcs B X0zJe MPOBEPKH OTYETOB IO MPAKTUYECKUM 3aHATHAM, IPU KOTOPOI
3a/1a10TCS BOIIPOCHI, IPUBEACHHBIE B METOINIECKUX YKa3aHMIX TOCIE KaXXI0W pabOTHI.
Heckpuntop «3HaeT» komnereHimu [1K-22 orneHuBaercs npu codece0BaHUU MOCIEC U3YyUSHHs 00YYAONUMHUCS JCKIIMOHHOTO Kypca
(TIepex TeCTHpOBaHMEM WJIM 3a9eTOM) ITyTeM IIPOBEPKH KOHCTIEKTOB JEKIMA W OIpAIIWBAaHUS IO KOHTPOJHHBEIM BOIIPOCAM,
[PUBEJCHHBIM TOCIC JICKIUH, TPUYEM, TI0 KaXKIOH JICKIUU 33JaeTcsi OMUH Bompoc. KpoMe TOro, 3TOT JECKPHIITOP OLICHUBAETCS MPH
TECTHPOBAHUH 110 TeMaM JICKIINH IPH TUCTAaHIIMOHHOM M3yYSHHH 3TUX TEM, a TAK)Ke IPH OTBETaX Ha 3adeTe.
leckpunTop «ymeer» komnereHiuu [1K-22 orneHuBaeTcs npu MPOBEPKE OTYCTOB MO MPAKTUYECKUM 3aHITUSM IPU KOTOPOU 3aJar0TCS
BOIPOCHI, IPUBEJICHHBIC B METOIMYCCKUX YKA3AHMSIX TTOCIIE KAXKI0W PabOTHL.
[leckpunTop «Biameer» kommereHnun [1K-22 omeHmBaeTcs B X0/€ MPOBEPKH OTYETOB IO MPAKTUYECKUM 3aHATHAM, IPU KOTOPOI
3a51a10TCSI BOTIPOCHI, IPUBEACHHBIC B METOIMYECKUX YKA3aHUIX TOCIE KaXKI0U pabOTHI.
Heckpunrop «3HaeT» komnereHnuu [1K-24 omenuBaercs npu codeceoBaHUH MOCIE U3yUeHHU 00YJIarONUMHUCS JICKIIHOHHOTO Kypca
(Tepe TECTHPOBaHMEM WM 3a4eTOM) IyTEM MPOBEPKH KOHCIEKTOB JICKIIMA Y OIpAIIMBAaHUS 10 KOHTPOJBHBEIM BOIPOCAM,
MPUBEICHHBIM TIOCTIE JIEKIINH, TPUYeM, 0 KaXKIOH JIEKINU 3a7aeTcsi OIuH Borpoc. Kpome TOro, 3TOT JIECKPHIITOP OIEHHBAETCS MPH
TECTHPOBAHUH 110 TeMaM JIEKIINH IPH TUCTAaHIIMOHHOM M3yYSHHH 3THUX TEM, a TAaK)Ke IPH OTBETaX Ha 3adeTe.
leckpunTop «ymeer» komnereHiyu [1K-24 orneHuBaeTcs npu MPOBEPKE OTYCTOB MO MPAKTUYCCKUM 3aHITUSM IPU KOTOPOU 3aJar0TCS
BOTIPOCHI, IPHUBEICHHBIE B METOANYECKAX YKA3aHISX TIOCIIe KaXKI0W PaOOTHL.
[leckpunTop «Bianeer» kommercHnuu [1K-24 oneHuBaeTcs B XOJ€ MPOBEPKH OTYETOB IO MPAKTUYCCKHM 3aHATHUSAM, IPU KOTOPOI
3a/1a10TCS BOIIPOCHI, IPUBEACHHBIE B METOINIECKUX YKa3aHMIX MOCHE KaXKI0W paOOTHI.

JList TeCTOBBIX 3aaHUI HCITONB3YETCS CIEAYIONas YHUBEpCaIbHAs IIIKaIa OIEHOK.

O1cHKa «OTIMYHO», YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMY BBICOKHI — MOJIYYaOT 00YJaroNIUecs ¢ MPaBUIBHBIM KOJIHYECTBOM
0TBETOB Ha TecTOBbIe BONPOCHl — 100 — 90% oT 0011ero 00béMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

OIneHKa «XOpOIIO» YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMM MPOJBUHYTHIA — TMOJNY4YarOT OOydYarolIMecs C IMPaBHIbHBIM
KOJINYECTBOM OTBETOB Ha TECTOBBIE BOMPOCKHl — 89 — 80% oT 00miero 00pEmMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.

Ornenka «YI0BICTBOPUTEIHLHO» YPOBCHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMH 0a30BbIi — MOJIYYarOT O0YYaroluecs ¢ MPaBHIbLHBIM
KOJINYECTBOM OTBETOB HA TECTOBBIE BOMPOCKHI — 79 — 60% oT 00miero o0pEmMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.

Omnenka «HeynoBIeTBOPUTEIBHO» KOMIIETCHIIUS HE c(OpMHpOBaHa - MOIYYarOT OOyYaroIIuecss C TPABHIBHBIM KOJIHYIECTBOM
OTBETOB Ha TECTOBBIE BONPOCHI — MeHee 60% oT o0rmiero o0bpEéMa 3a1JaHHBIX TECTOBBIX BOIIPOCOB.

OneHka «3a4TEHO» COOTBETCTBYET KPHUTEPHUSAM OIICHOK OT «OTJIMYHO» [I0 «YAOBIECTBOPHTEIHHOY.
COOTBETCTBYET KPUTEPHIO OLICHKH «HEYAOBICTBOPUTEIHHOY.

Jis onileHMBaHMSA IPAKTUIECKUX PabOT TakKe MCIIONIB3yeTCS yHUBEpCaIbHAS IIIKaJa.

OrneHka «oTIHIHOY (5 6aJIIOB) CTABUTCS B TOM Cllydae, €CJIi 00yJdaeMBblil:
a) BBITIOJIHWII JTa00PaTOpHYIO paboTy WM MPAKTUIECKOE 3aHATHE B TIOJTHOM 00BhEeMe C COOIIOIEHIEM HE00X0TUMOM
MOCJIEIOBATEILHOCTHU POBEICHHS PadOT;
0) CaMOCTOSTEIBHO U PAIIMOHAIBFHO BHIOpAN M TOATOTOBHII IS pPabOTHl HEOOXOMMBIC U3MEPUTEIbHBIC MA0JIOHBI U HHCTPYMCHTBI, BCE
[paGOTHI MPOBET B YCIOBHAX, 00ECIICYMBAONINX MOTYYCHUE TPEOYEMBIX PE3YJIbTaTOB;
B) B IPCICTABICHHOM OTUYETE MPABUIBHO M AKKYPATHO BBIITOJIHUII BCE 3aMMCH, TAOIHIBI U PUCYHKH, CIIEJIAT BEIBOJIBL;
r) cobiroias TpeboBaHMsl O€30MaCHOCTH TPY/Ia.

OreHka «HE 3a4TEHO»




OueHka «xoporo» (4 6ajia) CTaBUTCS B TOM CJIydae, €CIIM BHIIOJIHEHBI TPEOOBAHMUS K OLIEHKE «OTIUYHOY, HO:
a) paboTa mpoBoIMIaCh HE B TOM IMOCIIENOBATEILHOCTH, KOTOPask PEKOMEHJOBajlach B METOAMYECKMX YKa3aHWsX, M 3aHsuia Oojblie
BPEMEHH, YeM IPElyCMaTpUBAIIOCH IIJTAHOM 3aHSTHSL;

0) mu OBLIO AOMYIIEHO JBa-TPH HEJOUYeTa, WK He Ooiiee 0HON HEeTpyOoil OIMOKY, He BIHSIONISH Ha KOHEYHbIE BEIBOBI, H OJTHOTO
Hezoyera.

OneHka «yI0BJIETBOPUTENBHOY (3 Oaria) cTaBUTCs, eciau: paboTa BHINOJHEHA HE MOJHOCTBIO, HO 00BEM BBIITOJIHEHHOI YacTH TaKOB,
YTO TIO3BOJISIET TTOJTyYUTH MTPABHIIBHEIC PE3YIBTATHI M BRIBOJBL, MIIN €CIH B XO/€ BHIITOJHEHHUS OBUIH JOIYIICHBI CICAYIOMIIE OMHOKH:

a) paboTa NpoBOAMIIACHE HEPALIMOHAJIBHEIM CIIOCOOOM, YTO MPHBEJIO K MOIYYSHHUIO Pe3yIIbTaToOB 3a OOJIbIlee BpeMs;

0) B oTuere ObUIM JOMYyIICHBI B OOIIEH CIOXHOCTH He Oojee IByX HErpyObIX OHmMOOK (B 3amucsX, TabiaMLax, PHUCYHKax),
HCTPUHIMITUAILHOTO JJIs TaHHOHN pabOoThI XapakTepa, HO MOBJIHSBIINX HAa KAYECTBO BBITIOTHCHHUS,

B) paboTa BBITIOJHEHA HE MOJIHOCTHIO, OJJHAKO 00BEM BBITIOTHEHHON YaCTH TAKOB, YTO MO3BOJISICT MMOJYYUTh MPABIIbHBIC PE3YJIbTATHI
1 BBIBOJIBI [0 OCHOBHBIM, MIPHUHITUITHATIBHO BaKHBIM 3a/1a4aM PaOOTHL.

OrneHka «HEyIOBIETBOPUTENEHOY (0 6aIOB) CTaBUTCS B TOM CITydae, eCIu:

a) paboTa BBIITOJTHEHA HE MOTHOCTHIO, U 00BEM BBHITTOITHEHHOH YacTH pabOTHl HE TIO3BOJISIET CIENaTh MPABIIBLHBIX BEIBOJOB,
0) U3MepeHue mapaMeTpoB OOBEKTOB UCCIIEIOBAHHS IPOU3BOIMIINCH HEITPABUIILHO,

B) B X0Jie pabOTHI M B OTYETE OOHAPYIKIIIMCH B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEYEHHBIE B TPEOOBAaHUX K, OLIEHKE «3»,

r)Korja o0y4aeMslil He coOITro1a TpeOOBaHUI OE30MACHOCTH TPYIa.

Buaer ommbok:
- TpyOBle OmMMOKW: HE3HAHWE OCHOBHBIX IOHSATHH, NPaBWJI, MPHEMOB Pa0OTHI; OIIMOKH, MOKA3BIBAIONINE HEMPABMIBHOE IMOHWMAaHHE
YCIIOBHS MIPEIIOKEHHOTO 3a/1aHMS,;
- HerpyOble OIMOKH: HETOYHOCTH (POPMYIHPOBOK, OIMpENeNCHH; HENpaBUIbHOE NMPUMEHEHHE TEPMHHOB; HEPAIMOHAIBHBIM BBIOOD
M3MEpeHUs 00BEKTa HCCIIeIOBAHUS.
- HEIOYeTHl: HEepallMOHAIBHBIE IPUEMBI Pa0OTHI, YBEIUYHUBIINE BpeMsI paObOTHI, HO HE MCKAa3WUBIINE TOJTYYCHHBIH Pe3yIbTaT; OTACIbHBIC
MOrPENIHOCTH B (POPMYJIMPOBKE BBHIBOJIOB 110 Pe3yJIbTaTaM; HEKaYeCTBEHHOE BBITIOJIHEHUE PUCYHKOB B OTUETE.
OTBeTHI Ha 3a9eTe OIICHUBAIOTCS ciexyromuM oopa3om. IloroxurensHo (omeHKa "3a4eT") mpy MpaBMIIBHBIX OTBETAaX HA TPH BOIIPOCA; B
Cllyyae HETOYHOTO OTBETA 3aJIa€TCs OJIMH JAOTIOJIHUTENIBHBIN BOIIPOC 10 ATOH ke TeMe (MaKCUMaJIbHOE KOJIMYECTBO JIOTOJHUTEIbHBIX
BOIIPOCOB PaBHO TPEM); B CITydasix HETPaBUIBHBIX 0TBETOB Ha 50% u Goiee BOIPOCOB (OCHOBHBIX M JIOTIOJTHUTENBHBIX) 00yJalOIIHNACS
HOJy4aeT OLEeHKY "He3ader'.
5.3 TunoBble KOHTPOJIbHbIE 3aJaHUsl WM HWHbIe MATepUAJIbl, HEOOX0AMMBbIe [IJIsl OlleHKH 3HAHMIi, YMeHUil, HABBIKOB U (WJIH)
ONBITA JeATeJbHOCTH, XapAKTepU3yIOMUX 3Tanbl (GOPMHPOBAHUS KOMIIETEHIUIl B Ipolecce OCBOCHHS 00pa3oBaTeJbHOIl
NMPOrpaMMbl

Bompockl k 3auery
1. ITpeamert 1 3amaun IUCIUIDIMHEL. TBOpUECTBO. Buapl TROpUEcTBa: HaAydyHOE, TEXHHYECKOE, HAYTHO-TEXHHYECKOEe (MHKESHEPHOE) U 1Ip.
M3o0peTraTenbeTBo.
2. NmxeHepHast nesTenbHOCTD. [loHATHE 3a1aun Kak cucTeMbl. OCHOBHBIC OTIHYMSI MEXKy YUeOHOH, MHKEHEPHOH 1 HaydHO-
HCCIEI0BATENbCKOM 3aJauaMH.
3. MeTtonbl HayYHOH W WH)KEHEPHOU IEATENFHOCTH - CPaBHEHNE M M3MEPEHNE, MHAYKIUS U ACyKIHS, aHaJIH3 U CHHTE3, a0CTPaKIusI 1
00001IIeHTEe, MOJISITUPOBAHHE UCCIIELyEeMOTO OOBEKTA.
4. Texunaeckas cuctema (TC) u rexandgeckuit 006ekT (TO). B gem pazmmane Mexay MOHATHAMH "TeXHUUECKUI 00BeKT" 1
"rexaugeckas cucrema'? Okpysxkatomas cpexa TO.
5. Kakyto nH(OpMaImro He0OX0ANMO yKa3aTh MPH OMMMCaHUN TexHIdeckor ¢pyHkunn TO? Ouzndeckas omnepanus, IOTOKOBBIE 1
(yHKIMOHATIBHBIE CBS3HM MKy JJIEMEHTaMH TeXHUIecKoi cuctembl. HazoBure u3BecTHbie Bam pusuko-rexauaeckue 3¢pdextsr u TO,
B KOTOPBIX OHHU HCIIONB3YIOTCA. @m3ndeckuii npuHImn aercteus TO.
6. Uto morumarot nof crpykrypoirt TO? MoryT 1t UMETh 0ANHAKOBYIO CTPYKTYpy TO, BBITIONHSIONINE pa3Hble (QYHKIIMA U MOTYT JIH
nMmeTh TO pa3HyIo CTPYKTYPY, BBIIONHSASA OJUHAKOBBIE (QYHKIINN?
7. Texauueckoe perienne, Texanaeckuii mpoekT TO. B yem 3akimodaercs pa3indne MeXTy TEXHUUYECKAM PEIICHHEM U TEXHUIECKUM
npoektoM TO?
8. Kpurepun pa3Butus TexHHIecKnx 00bexToB. Kitaccndukanms kpurepreB 3pGEeKTHBHOCTH B 3aBUCHMOCTH OT XapaKTEPU3yEMBIX
CBOWCTB 00BEKTa, KOJIMIECTBA OLIEHMBAEMBIX CBOMCTB, B 3aBUCHMOCTH OT IPHHUMAEMBIX YHCIICHHBIX 3HAYSHUH 1 IPYTHX MPHU3HAKOB.
[IpuBeauTe mpUMepH! MO3UTUBHBIX W HETATHBHBIX KpuTepueB pa3BuTusi TO. MoxkeT i ObITh HO3UTHUBHBIN KPUTEPHI OTpaHUYCHHBIM 10
MIPUHUMAEMBIM 3HAYCHHSIM ?
9. Kpatkas xapakTepucTHKa TPy QyHKIIMOHAIEHBIX, TEXHOJIOTHUECKNX, IJKOHOMUYIECKUX H aHTPOIIOJIOTHUECKUX KPUTEPHEB Pa3BUTHS
TO.
10. TpeboBanus k kputepusm dpdexTruBHOCTH TO. METOIBI ONpeIeIeHNsT YUCIEHHBIX 3HaUeHUI KpuTepreB d¢dekTuBHOCTH. Kakne
HM3MEPHUTENbHBIC IIKAJIBI UCTIOJIB3YIOTCS IS KOJIMIECTBEHHOM OIICHKH CBOWCTB H3/IEIHNA?
11. ®yHKINOHAIBLHBIN aHATM3 TEXHUIECKHX cUcTeM. C Kako# Melbio ero mpou3BoAsaT? Kakoi MpUHITMIT JIEKHUT B €r0 OCHOBE?
MeTtoanka (HyHKIIMOHATIHHOTO aHAIN3a TEXHUUECKOH cucTeMbl. Kitaccudukanus 31eMeHTOB TEXHIIECKUX CHCTEM B 3aBHCUMOCTH OT
BEITTONTHAEMBIX (pyHKIHI. OTOOpaskeHNe KOHCTPYKTUBHON (yHKIHOHAIBHOH cTpyKTypsl TC B TabmiaHOH U rpadudeckoit Gpopmax.
12. 3aK0HBI ¥ 3aKOHOMEPHOCTH TeXHUKH. [lokoJeHre M MOAeTh TEXHUIECKOTO 00BEeKTa. 3aKOHBI CTPOSHHUS TEXHUIECKUX CHCTEM.
13. 3akoHOMEpHOCTH 0000MIeHHON (YHKIMOHATIBHOM cTpyKTypHI TO.
14. 3akoH CTAAMHHOTO Pa3BUTHS TEXHUKHU. 3aKOH MPOTPECCUBHON IBOJIIONMH TEXHHUECKUX 00BEKTOB. «JKH3HEHHBIN ITUKID
TEXHUYECKHUX cucTeM. Mepapxus 3a1ad MOMCKa U BEIOOpa MPOEKTHO-KOHCTPYKTOPCKUX PEHICHUH.
15. OcHOBHBIE OTIEpaIMK PAIIOHATBHOTO TBOPUYECKOTO MPOIlecca PelIeHUsT TEXHNIeCKor 3anadyn. YTo mpeacTaBiisieT co00i KpaTkoe
ornmcanue pobieMHo cutyanun? Kak dpopmymupyercs npodrnema? 16. Kakue omepanuy npenmecTByI0T HETIOCPEACTBEHHOM
ITOCTAHOBKE 3aJ]adl YCOBEPIICHCTBOBAHMS CYIIIECTBYIOMIETO TEXHUYECKOT0 00bekTa (mpoTotuna)? Brerbop mpotoruna. CocraBieHne
CITUCKOB HEJIOCTATKOB U TPpeOOBaHMM K MpoTOTHIY. [locTaHOBKA NCXOAHON TeXHUYIeCKOM 3ama4un. OeHKa 1einecoo0pa3HoCTH ee
perIeHusI.
17. Tlonck HOBBIX TEXHUUECKUX PEIICHUN TPAAUIIMOHHBIMHU HH)XCHEPHBIMUA MeTogaMu. OyHKIIMOHAIBHBIN aHAIU3 IPOTOTHUIIA, TOUCK
BO3MOJKHBIX W3MEHEHUH KOHCTPYKTHBHOM (PYHKIIMOHAIEHON CTPYKTYPHI TpoToTHIA. OTBETH Ha KaKHE BOMPOCH MOTYT IPUBECTH K
TIOCTPOCHHUIO YIYUIIeHHOH QyHKIMOHAIEHOU CTPYKTYpbl TO? TTorck HOBOTO TEXHHYECKOT'O PEHICHHMS] Ha OCHOBE PE3YyJIhTaTOB aHAN3a




HaJIcucTeMBI poToTumna. [Tonck uaeH pemenns 3a1auu METOAOM MOCTPOSHHS JIOTHYECKOH [IeNN IPUIHHHO-CIICCTBEHHON CBSI3H
HCXOJHOTO HEJIOCTATKA C €TO NPUINHAMH?

18. Kimaccuukanys METOI0B HAyIHO-TEXHUIECKOTO TBOPYECTBA. DBPUCTHUECKHE METOABI X KOMIBIOTEPHBIE METO/IBI TIOMCKOBOTO
KOHCTpYHpoBaHHL. MeTox pod 1 ommuooK.

19. AccounaTuBHBIC METOABI TIOMICKAa HOBBIX TEXHUUECKUX pemeHnid. MeTos (okanbHBIX 00beKTOB. MeTox THPISHA CIIy9aliHOCTeH 1
accouuanuii. Meroa KOHTPOJIBHBIX BOIIPOCOB.

20. Metoxn mMo3roBoii ataku. OCHOBHEIE TIpaBmiia MeTofa. PasHoBunHOCTH MeTona. [IpsiMast 1 oOpaTHas MO3TOBEIE aTaKH, LENN X
TIPUMEHCHHS.

21. Meton Mop(oJIOTHUECKOTO aHaJi3a U CHHTEe3a TEXHIIECKUX pemeHnil. CymHocTs MeToaa. [locienoBaTeIbHOCTD MPOLeayp TONCKa
pemeHns METOA0M MOP(OIOTHIECKOTO aHANIN3a M CHHTE3a. ANTOPUTM pelIeHus m3o0peTrarenbeknx 3anad (APM3). OcHOBHBIC TOHATHA
00 APU3 u ero sramax.

22. IlonsTre m300peTaTeabCcKor 3a1a4n. YTO COCTABIET X OTIHIUTENFHYI0 0COOCHHOCT OT OOBIYHBIX TEXHUYECKUX 3a1ad?

23. IlonsTHE NAECATBHON CUCTEMBI: HIEAIBHON MAILMHBL, HICAIBHOTO NpoIiecca U UAEaIbHOro BemecTBa. @opMyarpoBKa UACAIBLHOTO
TEXHUIECKOTO pemeHns. CBOHCTBA HAEAIBHOTO TEXHUUECKOTO penIeHus. [IpruMephl HCTIONb3yeMbIX B HACTOSIIIIEE BPEMsI TEXHHIECKUX
00BEKTOB, KOTOPHIE MOXKHO pacCMaTPHBATh MPAKTHUECKH HI€ATbHBIMU OOBEKTAMH.

24. [IpoTnBOpEYHs B TEXHHUECKHX 00BEKTaxX: CONNAIBHO-TEXHIUECKHE, TEXHUIECKUE U pru3ndeckue. TeXHHIECKoe MPOTUBOPEUHE, ET0
(dopmymrpoBka. UeM 00yCIIOBIIEHBI M KOTIa 00OCTPSIOTCS TeXHUYIecKHe MpoTuBopedns? CyITHOCTh pa3pelieHus H yCTPaHEeHH
TEXHUYIECKOTO IPOTHBOPEIHSI.

25. Kakune nponeayps! BBIIONHSIOT IS BEISIBICHUS TEXHHUECKOTO MpoTtuBopedns? Kak hopmymupyercst TeXHH4eCKoe IIPOTHBOPEYNE,
4TO B €T0 ()OPMYITHPOBKE TOIDKHO OBITH yKa3aHo? [IpuBenuTe mpuMepsl TEXHUIECKUX MPOTHBOPEUHUH.

26. MeToyKa aHaIM3a TEXHUYECKOTO MpoTuBOopeuns. Kakue meim ctpeMsaTcss JOCTHYb ITyTeM MPOBEICHHUS aHATN3a TEXHUIECKOTO
npotuBopeunsa’? Kak mpeacTaBinsioT pe3ysbTaThl aHAIN3a TEXHMUECKOro npoTtuBopednsi? Kak yctaHaBIMBaroT y310BOH KOMIOHEHT
TEXHIUYECKOTO MpoTuBOpednsa? DoH IBPUCTHUECKUX MTPUEMOB T Pa3pELICHHS TEXHUIECKUX IPOTHBOPEUHIL.

27. ®usndeckoe MPOTUBOpedne, ero popmynupoBka. Korna Bo3HuKaeT cutyanus gusudeckoro npotuBopedns? Chopmymupyiite
¢usnyecKkne NpoTHBOpeUNs (pa3pelIeHHbIE B HACTOSIIIEE BPEMsI WIIN TTOKA HET) B TEXHUYECKUX 00BEKTAX, C KOTOPHIMHU BEI
HETIOCPEICTBEHHO CTATKMBACTECH MM HCIIOIb3YETE UX B OBITOBBIX MIIM IPOU3BOJICTBEHHBIX YCIOBUAX. [IpreMsl moncka uaen
paspemeHns pU3NIEeCKUX MPOTHBOPEUHUH.

28. OOBEKTHI HHTEIUIEKTyalTbHOH COOCTBEHHOCTH: OOBEKTHI aBTOPCKOTO MPaBa, 0OBEKTHI MPOMBIIIICHHON COOCTBEHHOCTH, TUIIOJIOTHS
MHTETPaIbHBIX MUKPOCXEM M KOMITBIOTEPHBIE IIPOrPaMMBI, HOy-Xay. OOBEKThI HATCHTHOTO MPaBa.

29. N3zobpererne. O0bekTH n300perenus. [Ipu3Haku naeHTHPUKAINN H300peTeHN: HOBH3HA, H300pETaTeNbCKUN YPOBEHB,
MIPOMBIIIICHHAS IPUMEHUMOCTb.

30. Ommucanne w300peTeHNs, €T0 COCTaBHEBIE AJIeMEHTHI. Kakue mpru3Haky XapaKTepu3yIoT YCTPOHCTBO, CIIOCO0 M BEMIECTBO KaK OOBEKTHI
TEXHUYIECKOTO PelIeHns 3a1aun? B yem oTimmune ananora oT nmporoTuna n3odperenns? Kakue npu3Haky aHamora ¥ npoToTHIa
MIPHUBOJATCS B ONMCAHUH N300peTeHus? Uto co0oii JOKHO IPEACTaBIATh OIMMCAHNE BO3MOKHOCTH OCYIIECTBICHNS OpeTeHN?

31. ®opmyna nzobpereHus, ee cTpykrypa. OQHO3BEHHAs U MHOTO3BEeHHAs (hopMyITsl u300peTeHns. YTo yKkas3pIBaeTcs B
OTPaHUYUTENBHON M OTIIMIUTEILHON YacTsIX HOpMyJIbl H300peTeHU?

32. ITaTenTHas nHGOPMAIIMS U OPTAHM3AINS TATEHTHBIX HCCIICTOBAHUH.

5.4 Meroauueckne MAaTepHA/bl, ONpelesOlHe MNPOUeAyPbl OLCHUBAHUS 3HAHUIN, yYMeHHWIl, HABBIKOB M (WJIHM) ONBITA
JesITeJIbHOCTH, XapaKTePU3YIOIMX 3TaNbl (POPMHUPOBAHMSI KOMIETeHIHii

JIeKUMOHHBIM Kypc OLIEHMBAETCS 0 HAJIMYMIO KOHCHEKTa JICKIWH M NHChbMEHHBIX OTBETOB Ha BOIPOCHI, NPUBOJMMEIE IOCIIE
lIeKnuii; B Clydae caMOCTOATENBHOTO H3ydeHHsI 00yHaromuMCst JISKIIMN M0 HEW 3aJaeTcsl OWH BOIIPOC JUIS MOTyYeHHs YCTHOTO OTBETA.
[Ipr mpaBMIBHBIX OTBETAX 3HAHME OOYYAIOIIETOCS OIIEHMBACTCA IIOJOXHUTEIBHO, B CIIydyae HETOYHOTO OTBETA 3aJacTcsl OJWH
TONIOJTHUTENBHBIN BOIIPOC 110 ATOW JKE€ TeMe; B CllydyasX HENpaBHIIBHBIX OTBETOB OOydaromieMycsi Ipejasaraercsi lOBTOPUTH H3ydeHUE
MaTepuaga 1 BHOBb OTBETHTh Ha 3TH K€ BOIPOCHL.

TecTbl cocTaBlieHbI B BUJIE BOIIPOCA U TPEX WJIM YETHIPEX BAPHAHTOB OTBETA, OJANH U3 KOTOPBIX SIBIISETCS NIPABUIIbHBIM; TECTHI
OLICHUBAIOTCS TTOJIOKHUTENBHO 1pu 70 1 OoJiee MPOIEHTOB IPaBUIIBHBIX OTBETOB (OLIEHKA «3a4YET»), B IPOTUBHOM CITyJae OLICHUBAIOTCS
OTpULIATENILHO (OLIEHKA «He3aueT»). TeCThl COCTAaBIEHBI OTAENIBHO 110 Ka)JIOH TeMe JIEKLIUH, a TAK)Ke COCTAaBJICH UTOTOBBIN TECT IO
BCEMY KypCY, B KOTOPOM CIIy4aiiHBIM 00pa3oM OTOMpAroTCs 110 MSATh BOIIPOCOB M3 8 pa3/esioB Kypca.

OTtuer 00yvaronierocsi o MPaKTHYECKOM 3aHATHIO 3aKIJIOYACTCs B KOHTPOJIC BBIMOJIHEHMS 3aJaHUs M OTBETaX Ha TPH BOIpOCA.
[Ipr npaBUIBHBIX OTBETaX yMeHHe OOyd4alollerocs OIEHUBAETCS IOJIOXKHUTENIbHO, B Clydae HETOYHOTO OTBETa 3aJaeTcsi OAWH
TOTIOJTHUTENBHBIN BOIIPOC 110 ATOW K€ TEME; B CIIydasXx HENPaBWJIBHBIX OTBETaX OOYYaIOMIEMYCsl MpEAaraeTcs MOBTOPUTH H3yUCHHE
METOJIMYECKHX YKa3aHUH K IPAKTHIECKUM 3aHSATHUSAM U BHOBb OTBETHTB HA 3TH K€ BOIIPOCHL.

K 3agery momyckaroTcst 0Oydaromuecsi, OTUYHTABIIHECS MO Ja0OPAaTOPHBIM M NPAKTUYECKHM 3aHSITHAM, CAABIINE IHChMEHHBIE
OTYETHl 10 3TUM BHIAaM pPabOT, Mpomeamue coOeceOBaHME IO JICKIMOHHOMY KypCy M MpOIIEAIINE HWTOrOBOE TECTHPOBAHHE C
MpaBIJIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCH — He MeHee 70% oT obmero o0bEMa 3alaHHBIX TECTOBBIX BOIpPOcoB. [Ipy|
0ayTbHOW OlleHKe JTabOpaTOPHBIX paboT M MPAKTHYECKHUX 3aHATHH U AOIMyCKa K 3a4eTy HeoOXOIMMO MOoydaTh B Oamiax oreHkw "3"
v OoJtee 1o KaKJoMy BHIY padoT.

OTBeTHl Ha 3a4eTe OLCHUBAIOTCS MOJIOKUTENBHO (OlEHKa "3a4er") NMpu NpaBWIbHBIX OTBETaX Ha TPHU BOIPOCA; B CiIyyae HETOYHOTO
OTBETa 33/1a€TCSl OJIMH JIONOJIHUTENBHBIN BOIPOC IO 3TOH ke TeMe (MaKCHMaJbHOE KOJIMYECTBO JIOMOJHHUTEIbHBIX BOIPOCOB PAaBHO
TpeM); B CIIydasiX HENMpPaBIWIBHBIX 0TBETOB Ha 50% u Oosee BOPOCOB (OCHOBHBIX W JOMOTHUTEIBHBIX) O0YJIaIONIHIICS TTOTydaeT OICHKY
"He3ayer". B 3aBUCMMOCTH OT UTOrOB cOOece/1I0BaHMsI 3a4eT MOXKET ObITh 3aMEHEH Ha UTOTOBOE TECTHPOBAHHUE.
6. IEPEYEHb YYEBHO-METOJUYECKOTO OBECITEYEHUSA 1711 CAMOCTOSTEJIbHOW PABOTBI
OBYYAIOIIUXCS MO JUCIUITVIMHE (MO YJIIO)

6.1 IlepeyeHb OCHOBHO U IONMOJTHUTEJILHON y4e0HOI JINTEPaTypPhbl, HEOOXOAMMOIi 1JIsl 0CBOCHHS TUCHHILIHHBI(MOTYJIS)

6.1.1. OcHoBHasI TUTEpaTypa

ABTOpBI, 3arsnaBue HU3paTenbeTBO, 1O Kou-Bo
COCTABUTEJH
JI1.1  (Kocmun, B.B. OCHOBBI HAYYHBIX UCCIICIOBaHUN: Y4ueOHOE mocodue Mocksa : [OY 9b «YMIL]

« VML XK T», 2007. KAT»
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JI1.2 |Baprymun B. U. WudopmannoHHbIe TEXHOJIOTHH U aBTOMaTH3UpoBaHHbIe cucTeMsl |Camapa: CamI ATIC, 10
YIIpaBJIEHUs Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE 2007
6.1.2 JlonoJiHNTELHAS JIUTEPATYypa
ABTOpBI, 3ariaBue H3parenncTBO, 1O Kou-Bo
COCTABUTEJIH
JI2.1 |Csunuos, E.C. PernoHanbHO-TPaHCIIOPTHBIE UCCIIEI0BAaHUSA B COBPEMEHHBIX Mocksa: 9b «YMI]
ycnoBusix: MoHorpadus N3patenscTBO KAT»
"Mapuipyt", 2005. —
301 c
JI2.2 |Hocwipes I.4., MeToponorust HHXCHEPHOH 1 HayqHOI paboTh Camapa: CamI'AIIC, 10
Yersepros B.A., 2009
JIsicak E.A.
6.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAIMOHHOM ceTn "MHTepHeT"
HaumeHoBaHHe pecypca 1. agpec
21 ®DenepaabHBI HHCTHTYT NPOMBIIITICHHOW COOCTBEHHOCTH www.fips.ru

7. METOJUYECKHUE YKA3AHUS JJIS1 OBYUYAIOIUXCSA IO OCBOEHUIO JUCHUTIJIMHBI (MOAYJIS)

Jist OocBOEHMSI JMCHUIUIMHBI oOydwaromiemycss HeOoOXOIMMO: CHUCTEMAaTHYECKH IIOCellaTh JIEKIMOHHBIE 3aHSATHS; aKTHBHO
Yy4acTBOBaTh B 00CYKAEHHHU IIPEUIOKEHHBIX BOIPOCOB U BBINOJHSITH NMPAKTUUECKHUE 3a/IaHMsl; YCIICIIHO IPOUTH BCe (POPMBI TEKYILETO
KOHTPOJIS; YCIELUIHO MPOUTH NPOMEXKYTOUHYIO aTTECTALUIO.

JUIi  TOATOTOBKM K TPOMEXYTOYHOM aTTECTAllMM 110 JUCHUIIMHE HEO0OXOJUMO HCIHOJIB30BaTh: MaTepHalbl  JISKIHH,

PEKOMEH/IyeMYI0 OCHOBHYIO M JIONOJIHUTEJIBHYIO JINTEPATyPy; pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH "HHTepHet";
METOJIMYECKHE MaTepHalbl, HHPOPMaIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.
Jnst TeopeTHYeckoro M MPakTHYECKOT0 YCBOSHHMS IUCLUILIMHBI OOJIbIIOE 3HAYEHHE MMEET CaMOCTOsITENbHas padoTa o0ydaromuxcs,
KOTOpas MOXET OCYLIECTBIISITbCS KaK WHIMBHIYaJbHO, TaK M I0J PYKOBOACTBOM oOywaromiero. JlaHuas pabora mpearnosaraer
CaMOCTOSATENIbHOE M3yUYeHHE OOYYaloIIMMCs OTIEIBHBIX TeM (CM. 1.4), JONOJHUTEIbHYIO MOJIrOTOBKY K KaXX/IOMY JIEKIIMOHHOMY M
MPaKTUYECKOMY 3aHSTHIO.

CamocrostensHas pabora o0ydaromuxcsi siBisieTcss BaxHoH (GopMmoit oOpa3oBaTenbHOro npouecca. OHa peaan3yercsi BHE paMoK
pacricaHus, a Takke B ONOIMOTEKe, 1oMa, IPH BHIIIOJHEHNH YYEOHBIX 3a1a4.

Lens camocTosITENbHON PaOOTHI - HAYYUTh 00YYAIOIIEroCs OCMBICIICHHO W CAMOCTOSITEIbHO paboTaTh CHavaa ¢ y4eOHbIM MaTepuajiom,
3aTeM C Hay4HOUH MH(OpMaluel, 3aJI0)KUTh OCHOBBI CAMOOPTaHU3alMi U CAMOBOCIIMTAHUS C TE€M, YTOOBI TIOBBICUTh YPOBEHb OCBOCHHMS
KOMIIETEHIINH, a TaK)Ke IIPUBUTh YMEHHE B JIAJIbHEHIIIEM HETIPEPBHIBHO MOBHIIIATH CBOIO KBAM(UKALIHIO.

8. TH®OPMAIIMOHHBIE TEXHOJIOT MW, NCIOJb3YEMBIE ITPM OCYIIECTBJIEHNH OBPA30BATEJILHOT'O
MPOLIECCA TI0 JUCIHUATITAHE (MOJY.JIIO)

Pa3smemenne yueOHBIX MaTepHaiioB B paszene «[ [puHIIUIE HHKEHEPHOTO TBOpYEeCTBay» cucTeMbl 00ydeHmst Moodle:
http://do.samgups.ru/moodle/

8.1 Ilepevyens mporpaMMHoOro odecnedeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

8.1.1 |Vcnomnp30BaHue CrEHATH3UPOBAHHOTO POTPAMMHOTO 00eCTIedYeHHEe JaHHOH IPOTrpaMMoON He TIPeyCMaTpUBACTCS

8.1.1 (AMC IO MOODLE

8.1.2 [Caiir CamI'YIIC (www.samgups.ru)

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

Jlexmmonnast ayguropust (70 m Oojee MOCAAOYHBIX MECT) M AyJUTOPHS UIA TPOBEICHHS NPAKTUUECKUX 3aHATHHA (25 m Oomee
MOCAJ0YHBIX MecT) 00OpyIOBaHHBIE ydeOHOW MeOenblo; HEeOTpaHMUEHHBIH JOCTYI K AJIEKTPOHHO-OMOIHOTEYHBIM cHUCTeMaM (depes
pecypeer  oubmumotexkn CamI'YIIC), x aiekTpoHHOH HWHPOpMannoHHO-00pa3oBaTensHONH cpene moodle m k  wWHPOpPMAaIHOHHO-
TEIEKOMMYHHKAIIMOHHOM ceTh «IHTEepHET» B paMKax CaMOCTOSITENIbHOI paboThl 00y4arouerocs.




