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1. Ilean ocBOEHUN TUCIUILIHHDI

[lenb ocBOEHUS AMCHMILIMHBI — U3YYE€HUE OCOOCHHOCTEH, METOZIOB M CPEICTB HCIIBITAHHM, a
Takke OOpaOOTKM pe3yNbTaTOB IIPH IPOCKTUPOBAHUM W WCIBITAHUM CHUCTEM YIIPABJICHHS
SHEPreTUYECKUX KOMILIEKCOB

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUUMIUIMHBI ¥ IPAKTUKH, HA OCBOCHUU KOTOPBIX 0a3upyeTcs naHHas qucuuiuiaa: OcHoBa
HAYYHBIX wHccienoBanni; [IpoekTupoBaHue OOBEKTOB JHEPreTHUYECKOTO MAITHHOCTPOCHUS;
CucreMbl M yCTPOWCTBA YNpABIEHUS DSHEPreTUYECKUMHU MalllMHAMU M YCTaHOBKaMH,
[InaHupoBaHWe OSKCIEPHUMEHTAa B DHEPreTHYECKOM MAIIMHOCTPOCHHH; Y4YeOHas NpaKTHKa
(mpakTHKa TO TOJyYEHHIO TEPBUYHBIX HABBIKOB HAyYHO-HCCIIEIOBATEILCKOM  paboThI);
[Tpou3BojCTBEHHAs TpaKkTUKa (HayyHO-UCCIeaoBaTenbckas pabota) 1; IIpomsBojacTBeHHAs
MpakTUKa (HaydYHO-HUCCIIeI0BaTEbCKas paboTa) 2.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE AHHOW IUCIMILIMHBI HEOOXOAMMO KaK
NpeaAmCCTBYIOICC: HpOGKTI/IpOBaHI/IC u HUCIIBITAHUC OHCPICTUICCKUX KOMIIJICKCOB,
[TpoekTrpoBaHUE OOBEKTOB IHEPrETHUECKOTO0 MAITMHOCTpoeHus 3; [Ipon3BojcTBEHHAsI NPaKTHUKa

(Hay4HO-MCCIIeI0BATEIbCKAs

MIPaKTHKA).

pabora) 4,

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

[IponsBoacTBeHHAs

OpakTHKa (MpeaanuIlIOMHas

®opmupyeMbie U HNuagukaropbl
KOHTPOJIMpYyeMble AOCTUKEHM ST
N IlnanupyemMsble pe3yabTaThbl 00y4eHH s
KOMIIETEHIMHU KOMIIEeTEeHIM I

(K01 1 HAMMEHOBAHUE)

(K01 1 HAIMEHOBAHUE)

[1K-2 Coocoben
MPOBOJNTH YIIPABJICHHE

[1K-2.1 I1nanupoBanue
pa3paboTKN KOHCTPYKLUH

3HAaTh:

Metoauku MMPOBEACHUA HAYYHO-

pa3paboTkoi DHEPreTHYECKUX HCCIEA0BATENIBCKUX U OIBITHO-
KOHCTPYKIUHI yctaHoBOoK ATC u ux KOHCTPYKTOPCKUX paboT
HYHEPIreTUYECKUX KOMIIOHEHTOB - YcnoBus dKCILTyaTanyuu

yctaHoBOK ATC u ux IIPOEKTUPYEMBIX JHEPIe€TUUECKUX
KOMIIOHEHTOB yctaHoBOK ATC 1 MX KOMIIOHEHTOB

OCHOBBI METOJUKH TEXHUKO-
9KOHOMMUYECKHX PacdyeToB

CucreMsl ynpaBieHUs! HH)XEHEPHBIMU
JTAHHBIMU

[Topsi1ok TOATOTOBKM MaTepUaoB
JUISl TATEHTOBAHMUS

Jlyuimive npakTHKU pa3pabOTKU
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHEHTOB

YMmers:

®opMHUPOBATH TEXHUYECKUE
TpeOOBaHMS ¥ TEXHUUYECKHE 3aTaHUs
Ha pa3pabOTKy YHEPTeTUUECKUX
ycTaHOBOK ATC ¥ X KOMIIOHEHTOB
[Ipou3BoauTH peABAPUTEIBHYIO
OLICHKY TEXHUKO-3KOHOMHUYECKHUX
MOKa3aTesie Ha MPOEKTUPYEMbIE
sHepreTuyeckue yctaHoBku ATC u ux




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTUKEHUS
KOMIIeTeHI Ui
(K0J1 1 HAMEHOBAHUE)

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

KOMITOHEHTBI

- AHanM3MpOBATH JYUIIUE MPAKTUKH
pa3paboTKU IHEPTeTUUECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB

- CucremMaTu3MpoOBaTh CIIPABOYHO-
MH(OPMAIIMOHHBIC MaTSPUAITBI TIO
BBIITYCKAa€MOM IIPOIYKLIUH,
MPUMEHSAEMBIM TEXHOJIOTUSAM U
Hay4HO-UCCIIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM paboTam
BeAymux Gupm

-~  AHanM3UpPOBATh PE3YIbTATHI
UCIIBITAHUIN YHEPreTUYECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB

— IlpuMeHATH cuCTEMBI YIIPABICHUS
WHXEHEPHBIMH JTAHHBIMU

Bnaners:

- @®opmHUpoBaHUE IJIAHOB pa3paboTKU
KOHCTPYKLMH, dKCILTyaTalluOHHO-
TEXHUYECKON U KOHCTPYKTOPCKOM
JOKYMEHTAllM1 Ha SHEPreTUYECKHE
yctaHoBKA ATC ¥ X KOMITOHEHTHI

— IlnanupoBaHMe pecypcoB is
pa3paboTKy KOHCTPYKIUI
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHEHTOB

- Pacmpenenenue u koopauHauus padoT
0 pa3paboTKe KOHCTPYKIUI
sHepreTudeckux yctaHoBok ATC u nx
KOMITOHEHTOB

- KoppektupoBka miaHoB pa3paboTKu
KOHCTPYKLIUU U KOHCTPYKTOPCKOM
JOKYMEHTAIlMU Ha SHEPreTHUECKHE
ycTtaHOBKM ATC 1 UX KOMIOHEHTHI

[1K-2.2 Opranuzarnus
pa3paboTKu KOHCTPYKIUIT
HSHEPTreTUUYECKUX
yctaHoBok ATC u ux
KOMIIOHEHTOB

3HATh:

- Ilpunnumnsl paboThl U yCIOBUS
IKCIITyaTalui MPOEKTUPYEMBIX
KOHCTPYKLUN SHEPTreTHUECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB

— TpeboBanust HOpMaTUBHOMN
TEXHUUYECKOH TOKYMEHTAlINUH,
TEXHUYECKUX PErjlaMeHTOB,
HaIlMOHAJIBHBIX U MEKIYHAPOIHBIX
CTaH/IapTOB B OTHOLICHUH
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHEHTOB

- MHCcTpyMeHTHI cUCTEMBI
MEHE)KMEHTa KayecTBa




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHUS
KOMIIeTeHIInii
(K01 1 HAMMEHOBAHUE)

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

- Meroauka CTpyKTypUPOBaHUS
(GyHKINK KayecTBa

— Konueniuys >kKu3HEHHOT0 LUK
MPOJIyKTa

— IIporeccHblit TOAXO/ K YIIPABJICHUIO
OpraHu3aluen

YMmers:

- AHanM3UpOBaTh BIMUSIHUE KIIFOUEBBIX
(hakTOpOB Ha BBIXOJIHBIC
XapaKTEPUCTUKU IHEPIeTUUECKUX
yctaHoBOK ATC 1 uX KOMIIOHEHTOB

- AHanu3upoBaTh NPOYHOCTHHIE
CBOMCTBa MaTepUajioB U POYHOCTHHIE
CBOMCTBAa KOMIIOHEHTOB
sHepreTudeckux ycraHoBok ATC,
CBSI3aHHBIX C OCOOEHHOCTSIMU
KOHCTPYKLMU

-  AHanu3UpOBaTh JIyulINe NPAKTUKU
pa3pabOTKH IHEPTETUUYECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB

Bnaners:

— MOHUTOPHHT ¥ KOHTPOJIb
BBITIOJTHEHHUSI TJIAHOB pa3paboTKu
KOHCTPYKIHH, IKCILUTyaTalluOHHO-
TEXHUYECKON U KOHCTPYKTOPCKOM
JOKYMEHTAIMN HA DHEPIETUYECKHE
ycraHOBKH ATC 1 nX KOMIIOHEHTHI

- Koppektuposka mianoB pazpadboTku
KOHCTPYKIUI YHEPTETUYECKUX
yctaHoBOK ATC 1 UX KOMITOHEHTOB

— IloaroroBka nmpeioKeHun 1o
yHUDUKAITUU U TPUMEHEHHIO
OPUTHHAJIBHBIX WU CEPUUHBIX
sHepreTrudeckux yctaHoBok ATC u nx
KOMIIOHEHTOB

— AHanu3 pe3yabTaTOB BBIIIOJHEHHBIX
pacyeToB CUCTEM DHEPreTHYECKUX
ycTtaHOBOK ATC 1 X KOMIIOHEHTOB

I1K-2.3 UannunpoBanue
MIPOBEJICHUS MAaTEHTHBIX
UCCIIE0BAHUI
HHEPreTHYECKUX
yctaHoBok ATC u ux
KOMITOHEHTOB

3HaTh:
- IIpouenypa nonydeHus: MaTeHTOB
— OCHOBBI TATEHTOBEJACHUS

YMers:

- AHanu3upoBaTh KOHCTPYKIIMH
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHCHTOB Ha ITATEHTHYIO YUCTOTY

— IIpoBOAMTH MATEHTHBI MOHUTOPHUHT

Bnaners:
— AHanms cCOOTBETCTBUS




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHU S
KOMIIeTeHI Ui
(K01 1 HAMMEHOBAHUE)

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

pa3pabaTbiBaeMbIX SHEPTETUUECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB
TpeOOBaHUSAM MATEHTHON YUCTOTHI
dopMHpOBaHUE ITPEMIOKEHUH 110
IIPOBEICHUIO NTATEHTHBIX
HCCIIEA0BAHUMN YHEPTrEeTUYECKUX
ycTtaHOBOK ATC 1 uX KOMIIOHEHTOB
PopMHUpOBaHUE 3a5IBOK HA
naTeHTOBaHUE O0BEKTa
MHTEJUICKTYaJIbHONH COOCTBEHHOCTH

[1K-2.4 Opranu3zanus
KOHCTPYKTOPCKOTO
COTIPOBOXKICHUS
MIPOU3BOJICTBA U
HUCIIBITAaHUI
ASHEPTreTUUECKUX
yctaHoBok ATC u ux
KOMITOHCHTOB

3HaTh:

Oco0eHHOCTH TEXHOJIOTHI OIBITHOTO
U CEPHUITHOr0 MPOU3BOJICTBA
OpraHu3aluu

Mertouky aHajin3a BUAOB U
MOCJIEICTBUM MOTEHLIUATIbHBIX
OTKa30B

baza naHHBIX OTKIIOHEHUI
apaMeTpoB, BIUSIIOLUINX Ha
MOKAa3aTeNIN SKCILTyaTallMOHHOU
Ha/Ie)KHOCTHU BBIITYCKaeMOM
MPOJIYKLIUU

XapakTepUCTUKU TEXHOJIOIMUECKOTO
o0opynoBaHus

VYcoBus KCIUTyaTaluu
MPOEKTUPYEMBIX KOHCTPYKLIUN
sHepreTrdeckux ycraHoBok ATC u nx
KOMIIOHEHTOB

Oco0eHHOCTH BIUSIHUSI N3MEHEHH I
KOHCTPYKLIMU Ha TEXHUYECKHE
rapameTpsl U31EIHs

TexHU4ecKkne XapaKTePUCTUKU
000pyI0BaHUS JJIs1 UCTIBITAHHI
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHEHTOB

MeTtouka poBeIeHUS U3MEPEHUN U
HCTIBITAHUHT

TpeboBaHust HOpMaTUBHOM
TEXHUYECKOH TOKyMEHTAallUH,
TEXHUUYECKUX PErJIAMEHTOB,
HaIlMOHAJIbHBIX U MEKIYHAPOIHBIX
CTaHJapTOB B OTHOIIEHUH
sHepreTrdeckux yctaHoBok ATC u nx
KOMITOHEHTOB

VYMeTh:

AHaM3UpOBaTh OTKIOHEHHS OT
KOHCTPYKTOPCKOH JTOKYMEHTAIIHH,
TEXHUYECKUX TPeOOBAHUH U




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHU S
KOMIIeTeHI Ui
(K01 1 HAMMEHOBAHUE)

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

(hopMUpOBaTh PEKOMEHIALIUHU IO UX
YCTPaHEHUIO

AHanM3upOBaTh TEXHOJIOTMYECKHE
MIPEITIOKEHUST 1 0OOCHOBBIBATH BEIOOD
TEXHOJIOTHH OIBITHOTO U CEPUITHOTO
IIPOU3BOJICTBA

AHanu3upoBaTh BIUSHUE
TEXHOJOTMYECKUX 0COOEHHOCTEN
U3TOTOBJICHUS HA TEXHUYECKUE
XapaKTePUCTUKU KOMIIOHEHTOB
sHepreTudeckux ycraHoBok ATC
[IpoBOANTH MOHUTOPUHT ITOKa3aTeNen
IKCILTyaTallMOHHON HAJIeKHOCTH
sHepreTudeckux yctaHoBok ATC u nx
KOMIIOHEHTOB

AHanu3upoBaTh Pe3yibTaThl
MCCIICIOBAHUM U UCIIBITAHUIN
sHepreTudeckux yctaHoBok ATC u nx
KOMIIOHEHTOB

@opMHUPOBATh TEXHUYECKOE 3aJaHUE
JUISL aHAJIM3a BUJIOB U TOCJEICTBUN
MOTEHIIUAJIBHBIX OTKA30B
AHaNM3UPOBATH JyUILINE TPAKTUKHU
pa3pabOTKH SHEPTETUUECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB

Bnaners:

AHanu3 TEXHOJIOTUU U3TOTOBJICHUS U
cOOpPKH PHEPreTUYECKUX YCTaHOBOK
ATC 1 uX KOMIIOHEHTOB B OITBITHOM U
CEpUIHHOM NPOU3BOACTBE U
XapaKTEPUCTHK TEXHOJIOTUYECKOTO
o0opynoBaHus

AHanu3 pe3yiabTaToB UCIIBITAHUN
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHEHTOB

Pazpabotka npeioxxeHuit no
KOPPEKTUPOBKE KOHCTPYKTOPCKOI
JOKYMEHTAllM! U MEPOTIPUATHI 110
YCTpPaHEHHUIO 3aMEYaHU,
BBISIBJIEHHBIX NP SKCIUTyaTalluH
sHepreTrdeckux yctaHoBok ATC u nx
KOMIIOHEHTOB

Pa3paboTtka MepornpusTHii o
YCTPaHEHUIO 3aMEYaHH 110
pe3yJIbTaTaM MCIbITaHUI
sHepreTudeckux ycraHoBok ATC u nx
KOMITOHCHTOB

Pa3zpaboTtka TpeboBanuil st




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHI[UH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHU S
KOMIIeTeHI Ui
(K01 1 HAMMEHOBAHUE)

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

MOCTaBUIMKOB C YYE€TOM JaHHBIX
pe3yJIbTaTOB UCIIBITAHUI
sHepreTuyeckux yctaHoBOK ATC u ux
KOMITOHEHTOB

PazpaboTka MmeponpusaTHii o
BBISIBJICHHIO M YCTPAHEHUIO JePEKTOB
KOHCTPYKIMI SHEPreTUYECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB
PazpaboTka MmeponpusTHii o
U3MEHEHUIO KOHCTPYKIIUU
sHepreTuueckux yctaHoBok ATC npu
M3MEHEHUU 3aKOHOJATEIbHBIX
TpeOOBaHUIl K KOHCTPYKIIUU
sHepreTudeckux yctaHoBok ATC
KoHTtponb BHEApEHUSI HOBOM TEXHUKHU
B IIPOU3BOJICTBO




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®DopMbI TEKYLIET0
Bug . KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEepakTuB, 4. (HauMeHOBaHUe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTna)
Monyis 1 Jlex MeTono0rust U OCHOBHBIE IIOJXOIBI K 2 2 — - Bormpocs! k 3auery

YIIpaBJIEHUIO pa3pabOTKONH KOHCTPYKLUI
sHepreTrueckux yctaHoBok ATC u nx
KOMIIOHEHTOB

Ilp O6opynoBaHHEe U COCTaB CTEHJIOB IS 2 2 - - [TpakTuyeckas pabora
UCIIBITAHUHN CUCTEM YIIPABIICHUS Nel
SHEPreTUYECKUX KOMILIEKCOB

Ilp OnpezneneHye NOrpeIHOCTeNd U3MEpEHUil pu 2 2 — - ITpakTnyeckas pabora
MHOT'OKPaTHbIX HAOJIIOIEHUSAX Ne2

Ip O06paboTKa SKCIIEPUMEHTATBHBIX JAHHBIX 2 2 — - [IpakTnueckas padbora
METOJIOM PErpecCHOHHOI0 aHaJIn3a Ne3

IIp ITorpemHocTn NU3MEPEHUI U U3MEPUTEIIBHBIX 2 2 — - [IpakTnueckas pabora
npubopoB. J[MHaMHUYECKHE MOTPEUTHOCTH. Ned

Ip Crnyuaitnble norpemHocty. CBesieHus o 2 2 — - [IpakTnueckas pabora
CTaTUCTUYECKHUX MOTPEIIHOCTIX U UX Ne5
MIPUMEHEHHUU.

ITp W3MmepeHue TaBiIeHMs, TEMIIEPATYPHI U 2 2 — — ITpakTuyeckas pabora
pacxoa0B KHUAKOCTEH U ra3oB. Ne6

IIp N3mepenune momuoctu JABC. TopmosHbie 2 2 — - ITpakTuyeckas pabora
YCTAHOBKH M MX XapaKTEPHUCTHUKHU. Ne7

ITp MeTto/1bI BHEIPEHMSI PE3YIIBTATOB 2 2 — — [TpakTuyeckas pabora
WCCTIEIOBAaHMH M pa3pabOTOK No8

ITp [TnanupoBanue pa3pabOTKH KOHCTPYKIIUN 2 4 — — [TpakTuyeckas pabora
sHepreTrueckux yctaHoBok ATC u nx Ne9
KOMITOHEHTOB

ITp Opranuzanus pa3paboTKH KOHCTPYKIHUN 2 4 — — [TpakTuyeckas pabora
sHepreTrdeckux yctaHoBok ATC u nx Nel0




®DopMbI TEKYLIET0

Bug . KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
(pasnen) yueOHoM (yaebmoii paboTsI) Cemectp | O0beM, 4. banabl | UHTEepakTuB, 4. (HauMeHOBaHUe
padoThI OLICHOYHOI'0
cpeacTna)
KOMIIOHEHTOB
Ip WuununpoBanue NpoBeeHUs MaTEHTHBIX 2 4 — — [IpakTuueckas pabora
HCCJIEIOBAHUM SHEPrETUYECKUX YCTAHOBOK Nell
ATC 1 MX KOMIIOHEHTOB
Ip Opranu3zanus KOHCTPYKTOPCKOIO 2 4 — - [IpakTnueckas padbora
COIIPOBOXKACHUS IPOU3BOJICTBA M MCTIBITAHHIA Nel2
sHepreTruueckux yctaHoBok ATC u nx
KOMITOHEHTOB
Cp [ToaroroBka npakTu4eckux padoT 2 37,75 — - Bomnpocsr k 3auety
[IpakTnueckas padbora
Neol-12
ITA [TpomexyTouHas aTTecTanus 2 0,25 — - Bomnpocsl k 3auety
Hroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[lpy w3yyeHMM AMCUUIUIMHBI «YTpaBlIeHHE DPa3pabOTKOW KOHCTPYKLUUH 3HEPreTHYECKHX
yctaHOBOK ATC 1 nX KOMIIOHEHTOBY» UCHOJIb3YIOTCS CIIEAYIOIINE 00pa30BaTebHbIE TEXHOIOIHHU:

— TEXHOJOTWH TPAJAULIUOHHOTO OOy4YeHHs B (opMe JEKIHH, NPAKTHUYECKUX 3aHATHH U
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB;

— TEXHOJOrus OOydeHUs B COTPYJHHYECTBE: JaHHAs TEXHOJOTHsS OCHOBAaHA MPHUHLHUIAX
COTPYJIHUYECTBA BO BPEMEHHBIX KOMAHJAX WIM MaJbIX TpPYyNNax C LEJNbI0 IOJIY4YEHHUS
KayeCTBEHHOI'0 00pa3oBaTeNbHOrO pe3yiabraTa. Meroa oOydeHuss pabora B mape IMpH
BBITTOJIHEHUH MTPAKTUYECKON pabOTHI.

— DJIEMEHTHI MPoOJIEMHOr0 O0y4YeHHUs B BHJE HAIUYMS BOMPOCOB MPOOJIEMHOIO XapakTepa B
MpaKTHYeCKUX paboTax u TpeOOBaHMI aHAK3a MOTYYSHHBIX PE3yIbTaTOB C MOCIEAYIOIINM
BBIBOJIOM.

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

3aHATUS 10 JUCHUIUIMHE «YTIpaBIeHUE pPa3padOTKON KOHCTPYKUIMH SHEPreTHYECKHX
ycraHoBOK ATC M MX KOMIIOHEHTOB» [UIsl CTYJEHTOB BY30B IIPOBOJATCS B COOTBETCTBHM C
y4eOHBIM TIUIaHOM. AyauTOpHas paboTa CTYAEGHTOB IO PYKOBOJICTBOM IpETOAaBaTeNen
OCYILIECTBIISIETCS. B COOTBETCTBUM C PACIHCAHUEM B paMKax JICKUUN U NMPAKTUYECKUX 3aHATHH. B
CaMOCTOSITENIbHYI0O paboOTy CTYICHTOB BXOIHUT Oojiee TIIyOOKOe H3YYeHHE TEOPETHYECKOTO
MaTepuaga W BBIIOJHEHWE MPAKTUYECKUX 3aJaHUl B COOTBETCTBMM C HaIlpaBJICHUEM
JUCCEPTALMOHHOTO HCCIIEOBaHUS.

MeTtoaudeckue peKOMEHAALNN TPETIOAaBaTEIAM:

1. Ilpu mpoBeneHUU JIEKIUHA PEKOMEHIYETCS YETHO C(HOPMYIUPOBATH I H3y4aeMOro
paszzena, MyHKTa U JAHHOTO 3aHATHS.

2. lenecooOpa3Ho paccMaTpuUBaeMblil MaTepual MOSICHATh Ha 3JEMEHTApHBIX IpUMepax, B
TOM YKCJIE U3 U3YYaBIINXCS paHEe KypCOB.

3. Ilone3no B mpolecce JEKIMOHHOTO 3aHSTHS IO paccMaTpUBaeMOW TeMe JOBECTHU M0
CTYACHTOB €€ MpaKTUYeCcKoe 3HaYeHHe JUIsi COBPEMEHHOIO0 COCTOSHUS B  OOJIacTH
npohecCuOHATbHON NeSTENbHOCTH.

4. TlpoBeneHue 1abOPAaTOPHBIX U MPAKTUYECKUX 3aHATUH OPraHU30BBIBATH 110 MPUHIUITY
IPYIIIOBOTO M3YYEHHsI M BBIITOJIHEHUS NPU KOHCYJIBTALMU MPENOJABATEN B CIydae 3aTPYIHEHUs
CTYAECHTOB IIPH O0CYXKJAECHUU B TPYIIIE.

Meroanueckue yka3aHus CTyJEHTaM.

1. CamocTosTeNnbHYIO PabOTy CiIeayeT BBIIOIHATH HEMOCPEACTBEHHO TOCHE 3aCIyIIUBAHUS
MaTepHuaa BO BpeMs JIEKIITUOHHBIX 3aHATHMN.

2. Bo Bpems mpoBeneHus: J1a00paTOPHBIX M MPAKTHYECKUX 3aHATHH HEOOXOIUMO YSICHUTh
BOIPOCHI HA CAMOCTOSITENIbHYIO MPOPadOTKy MaTepuaia.

3. IloaroToBKY K UTOrOBOM aTTeCTalMy (3a4eTy) HEOOXOIMMO IPOBOIUTH ITyTEM MPOUTEHUS
M3Yy4aeMOTo pa3/iesia U 3aTeM MHCbMEHHOI'0 €T0 U3JI0KeHUS (110 MaMsATH) A0 JTOCTHKEHUS MOJTHOTO
MOHUMAaHMS U 0TOOpaXXeHUs B BUJI€ OTBETA HAa U3y4aeMblil BOIIPOC.

4. ITocemaTp JEKINOHHBIE 3aHATHS U AKKYPAaTHO BECTU KOHCIIEKTHI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHnoBanue
(WJIM ee 4acTu) OLIEHOYHOI0 CPeACTBA
2 I1K-2 Bormpocsr k 3auety Nol-104
[TpakTryeckue pabotel Nel-12

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IlpakTuyeckas padora Nel. «OGopynoBaHue W COCTaB CTEHIOB JUIS MCIBITAaHHI
aBTOTpakTOpHbIX [IBCH»

KpaTlcoe ONMMCAHHUE U PErJIaMEHT BBINNOJTHCHUSA

Heab: o3HaKomileHWE C TIUJIAHUPOBKOW U 00OpyJdOBaHHMEM JiabopaTopuil (CTEHIIOB),
npenHasHauyeHHbIX Ui ucnbiTanuid  [IBC W OCHOBHBIMH HOPMATHBHBIMH  JIOKYMECHTaMHU,
pEerJaMeHTUPYIOIIUMU UCTIBITAHUS aBTOMOOWIBHBIX JBUTATENCH.

3agauu:

— U3yueHue TpeOOBaHUI K OCHAIIEHUIO J1a00paTopuil (CTEHIOB);
— U3yudeHue o0mmx TpeOOoBaHMI MPH OpraHu3aluu padoT B Jaboparopuu (Ha CTEHAE);
— U3yueHHE OCHOBHOM HOPMATHUBHOI TOKYMEHTALUU.

O:xunaemplii  pe3yiabTar: (GOPMUPOBAHME 3HAHUW M TMPEACTABIEHUH O COCTaBe
000py/0BaHUsl U OpraHMU3alKi padoThl JabopaTopuil (CTEHI0B) IS UCIBITAHUI aBTOTPAKTOPHBIX
JABC

Kputepuu onenkmu:

— OILIEHKA «3aYT€HO» BBICTABIISIETCS CTYIEHTY, €CJIM MOJIy4YeH MPaBUIbHBIN OTBET Ha Oolee

50% KOHTPOJBHBIX BOMIPOCOB O MPAKTUUYECKOH paboTe;

— OIICHKA «HE 3aYT€HO)» BBICTABIISIETCS CTYIEHTY, €CJIH MOJTy4YeH HEeNPaBUIBHBIN OTBET Ha
6omee 50% KOHTPOIBHBIX BOMPOCOB IO MPaKTUYECKOW paboTe

7.2.2. IlpakTnyeckast padora Ne2. «OmpezneneHue TMOTPELIHOCTEH H3MEpEeHU Npu
MHOTOKPATHBIX HaOIFOICHUSIX )

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

[enpro TpakTHYeCKOW pabOTHI SBISIETCS OIEHKA TOTPEIIHOCTEH TPU MHOTOKPATHBIX
u3MepeHusx Kpyrsmero MmoMenTa JIBC Ha anekTpruueckoM OaaHCUPHOM TOPMO3HOM YCTpPOICTBE.
O:xkupgaeMbplii pe3yJjbTaT: B TpoIECCe MPOBEACHUS PadOThI HEOOXOJAMMO O3HAKOMHTCS C
OCHOBHBIMH TIPaBHJIAMH OTPEEeNICHHS TIOTPEITHOCTEH Pe3yabTaTOB U3MEPEHHUI 1 Ha IPAKTHIECKOM
MaTtepHale Mpou3BECTH OLEHKY MOrPEIIHOCTH U3MepeHuit kpyTsmero momenta /IBC.
Kpurepum ounenku:
— OIICHKA «3a4TEHO» BBICTABIISAETCS CTYJEHTY, €CIIM MOJIy4YeH MPaBUIIbHBIN OTBET Ha OoJiee
50% KOHTPOJILHBIX BOIIPOCOB 10 MPAaKTUYECKOM paboTe;
— OIICHKA «HE 3aYTE€HOY» BBICTABIIAETCS CTYJIEHTY, €CJIH MOJy4eH HEeNpPaBUIIbHBIM OTBET Ha
6osee 50% KOHTPOJIBHBIX BOIIPOCOB IO MPAKTUYECKOH paboTe

7.2.3. llpakTuueckas padora Ne3. «OO0paboTKa IKCHEPUMEHTANBHBIX JaHHBIX METOJIOM
PErPECCHOHHOTO aHAIN3a»

KpaTKOC ONMMCAHHUE U PEIrJIAMEHT BBINMOJTHCHUSA




Heab: n3yueHue U MpUMEHEHUE ISl 0OpabOTKU SKCIEPUMEHTAIbHBIX JAHHBIX METOJO0M
PErpecCUOHHOIO aHaIu3a.

PerpeccuoHHbIli aHAIN3 CIIYXKUT Ul HAXOKJIEHUs IO pE3yJbTaTaM JKCIEPUMEHTa CBS3U
BBIXOJIHOM XapakTEepUCTUKH Ipolecca (ycTpoiicTBa) ¢ mapamerpamu ((dakTopamu), KOTOpPbIE
arpyuopy BIIMSIIOT HAa 3Ty XAapaKTEPUCTUKY M OLEHKM TOYHOCTH HAWJIEHHOW 3aBUCUMOCTH. B
cootBercTBUU ¢ ['OCT 24026-80 perpecCHOHHBIM aHAIM3 OMNPEACISIETCS KAaK CTaTUCTHUYECKUN
METOJ aHajau3a W o00pabOTKM HKCIEPUMEHTANBHBIX JaHHBIX MpPH BO3ACHCTBHM Ha OTKJIHMK
(pyHKUMIO) KOJIMYECTBEHHBIX (PAKTOPOB, OCHOBAaHHBIM HA COYETAHUU METO/JA HAUMEHBIINUX
kBaaparoB (MHK) u Meroma mNpoBEepKHM CTaTUCTUYECKUX THUMOTE3. B KkadyecTBe BBIXOAHOM
XapaKTEPUCTUKU MOXHO IPUHUMATh KOHKPETHBIA PsiJi HU3MEPEHHUH, HAlpuUMep, 3aBHCHUMOCTHU
KpyTsmero Momenrta, momuoctd /IBC or 060poToB, pacxoja TOIUIMBA OT COCTaBa cMecH (T.e.
CKOPOCTHBIE U perynupoBouHble xapaktepuctuku [IBC), mokazarenu HaI&XKHOCTH, CBOMCTB U
(YHKIMOHUPOBAHUS U3ACIH, y3TIa U T.1I.

[Ipu sTomM B KauecTBe (PAKTOPOB, T.€. U3MEPSIEMBIX MEPEMEHHBIX BEIUYHMH, MPUHUMAIOT
IapamMeTpsl, OKa3bIBAIOIIME CYLIECTBEHHOE BO3JEHCTBUE HA JAHHBIM Ipouecc, usnenue. Mckomyro
(GYHKIMIO HA3bIBAIOT 1IeNIeBOM WU (YHKIHMEH OTKIHKA.

PerpeccuonHblli aHaJIM3 MPAKTUYECKU PEATU3YET MOJECIb «UEPHOro SIIMKa», KOTOpas
IIPUMEHSETCA B TE€X CIydasX, KOrJa UCCIEAYeTCs CUCTEMA C HEOCTATOYHO SIBHBIMU U U3BECTHBIMU
BHYTPEHHUMH CBsI3AMH. CXeMa «4epHOro SIIMKa» MpHUBEACHA HA PUC., TJI€ BXOJHBIC BEIUYHHBI Xi
ABISAIOTCA (DakTOpami, a BEIXOAHBIE Y - IENEeBbIMU (YHKIUSIMHU.

— EE—

X1 Y1
—_— o o ——

X2 Yépnwitl siuux Y2

Xi Yi
B — -

MaremaTrueckas (OpMyITUPOBKa 3a/1a4i PETPECCHOHHOTO aHAJHM3a COCTOUB B CIIEIYIOIIEM.

Heo6xonuMo HallTH 3aBUCMMOCTb, HAa3bIBAEMYIO PErPECCUOHHOM
Y=f(X1, X2, ... Xn) £ 4,
rrae Y - neneBast QyHKIUS, Xn - onpenenstonme Gpakropsl, A - ommbka onpenesneHus Y.

3HayeHus Y M X M3MEpSIOT B IPOLECCE SKCIEPUMEHTa U NpU aHajIu3€ OHM H3BECTHBHI.
Onnako BUJ QYHKIIMH CBSI3U (MO/IENb) JI0 OTBITA HE U3BECTEH M JIOJDKEH OBITh HAWJIEH TIO OTBITHBIM
naHHbIM. [Ipu 3TOM HMMeeTcs B BUAY, YTO Ha TO, KaKOe 3Hau€HHE MPUMET Y, BIUSIIOT HE TOJBKO
onpenensomue GakTopsl, HO W PsAl MEMAIOIINX, HE YIPaBIIeMbIX (DaKTOpOB, K KOTOPHIM
OTHOCATCSl MOTPEUIHOCTH M3MEpPEHMH, HE KOHTPOJIMpPYEMble M3MEHEHHs NapaMeTpoB, Hampumep,
OKpYyXarolien cpebl U T. A. [loaTomy naxe npu cTporo (GUKCUPOBAHHBIX 3HAYEHUSX X QYHKIMS Y
BeA€T cebs chay4yaiHbIM 00pa3oM, B CBS3M C 4YeM CTAaBUTCS 3ajjaya HaXOXIeHHA e€
MaTeMaTHYECKOTO OKHJAHHS W JMCIIEPCUN WM JIOBEPUTEILHBIX HHTEPBAJIOB, KaK XapaKTEPUCTHK
Mepbl OTIMYUS OT Haubojiee BEPOSTHBIX (MCTHHHBIX) €€ 3HAa4YeHUH, T.e. MOTPEeIIHOCTe eé
OTIpeIeIIeHusI.

IIpu sTOM MOA MaTeMaTUYECKUM OXKHUJAHMEM MOHMMAaeTcs (YHKIMOHAIbHAsI 3aBUCUMOCTh
Y=f(X1, X2, ... Xn), a TOJ IOBEPUTEIbHBIM HMHTEPBAJIOM - BEIMYMHA A, XapaKTEpU3YIOIIas
MOTPEIIHOCTD ONpeeieHuss GyHKIUHU Y, KOTOpast HAXOAUTHCS U3 SKCIIEPUMEHTAIbHBIX JaHHBIX.

3ajayeil perpecCMOHHOrO aHaiau3a SBIsSeTcsl BbIOOp BHAAa (QYHKIMM M OLEHKa €€
K03 PUIMEHTOB, Ha3bIBaEMbIX KOd(pdUIMEeHTaMH perpeccu. B olmeM Buae (QyHKIHUS MOKET
OBITH 3amMCcaHa CJIEIYIOIUM 00pa3oM:

k k k k
_ 2 3
Y =b,+ Zbixi + Zbijxixj + Zbiixi + Zbiiixi s
i1 i i=1 i=1

rae: bo,, Dii - x03hdunmeHTs ypaBHEHHS perpeccud, Xi, Xj - HE3aBUCHMbIC MEpEMEHHbIC,
oIpeesieMble U3 OIBITA.



Bun ¢pyHKumu 1omkeH ObITh IO BO3MOXKHOCTHU MPOCT, HO B TO K€ BPEMS XOPOIIO OTPaKaTh
peaibHyl0 3aBUCMMOCTb. BpiOOp Bujga Oasupyercs Ha OCHOBE (PU3MYECKHX MPEIIOCHUIOK,
MaTepHuajax pelleHHs aHaJOTHYHBIX 3a7ad W T.A1. BeiOpanHbli BUA (QyHKIHH TpoBepsieTcs B
MPOLIECCE PETrPECCHOHHOI0 aHadu3a MO0 COOTBETCTBYIOIIUM KPUTEPHUSIM U MOXET OBbITh YTOUYHEH
(u3MeHER).

B npakThueckux MPUIOKEHUSX OUYEHb YacTO MOXET ObITh MpHUHATA JHUOO JHUHEWHHas
3aBUCHUMOCTH (MOJIETIB)

Y=Dbo + bix1 + boxo+...+ bixi + bioxaxz + biaxaxz +... +bijXixj + braaxoxoxs + ...,
1100 3aBUCHMOCTb BTOPOIO NOpsAKa (KBagpaTU4Hast)
Y=Dbo + bix1 + baxo+...+ bixi + bioxixz + biaxixz +... +bijxixj +... +
+ b11xi® + boax2? +... .
B ciyyae ogHOl nepeMeHHOi x JaHHBIE ypaBHEHUS OyAyT UMETh HauboJjee MpocToil BUA:
Y=bg + b1,
Y=Dbo + bix + b2x?.

JIns HaxOXKJACHUS HEU3BECTHBIX Kod(pduumeHToB Di yame Bcero wucmonb3yior MHK,
JNEHCTBUTENBHBIN NP CIEAYIOUINX JOMYIICHUSX:

— pe3ynbratel HaOmoaeHud Y1, Y2, ... Yn, TO€ N YKCIO TOBTOPHBIX HAOJIOJACHUN
MPEJICTaBIISIIOT COOOM HE3aBHCUMBIE, HOPMaJIbHO pacnpeaeéHHbIC CIyYaiiHbIe BEIIMUNHBI,

— OTCYTCTBYIOT aHOMaJIbHbIE€ 3HAYCHMUS;

— mucnepcun D(Yi) paBHBI APYT APYyTy (OJXHOPOIHBI);

— TepeMeHHble (AKTOPBI X1, X2,... Xx SBISIFOTCS HE3aBUCHUMBIMH M H3MEPSIIOTCS C
MOTPEIIHOCThIO MPEHEOPEIKUMO MAJIOH 1O CPaBHEHUIO C OTPEIIHOCTHIO BETUYHHBI Y.

[IpoBens 3KCTIEpUMEHT, HEOOXOIUMO TPOBEPHUTH U YOCTUTHCS B CHPABEAIUBOCTH JTAHHBIX
nomymeHuid. OOBIYHO TEpBOE M TOCJHEIHEEe W3 HHUX BBHINOJIHSIOTCS B CUIYy OCOOEHHOCTEH
HOPMAJIbHOI'O 3aKOHA PacHpeesIeHNs] U TEXHOJIOTUN U3MEPEHUH, T.K. BCEI/1a MapaMeTp U3MepseTcs
TOYHee (DYHKIIMH.

AHoOMalbHbIE, T.€. PE3KO OTJIMYAOLIMECS OT OCHOBHOM MaccChl pe3yJbTaTOB 3HAUEHUS,
JOJIKHBI OBITh TOJBEPTHYTHI MOAPOOHBIM HCCIEAOBAHUAM, T.K. HEOOXOAUMO MMETh B BHIY, YTO
3TOT BBIOPOC (OTJIMYME) MOXKET B JEHCTBUTEIBLHOCTH OKAa3aThCS MPOCTO OAHUM U3 IKCTPEMAJIbHBIX
3HAUeHUI u3MepsieMoro mnapamerpa. lloaToMy, ecivm HET JOCTaTOYHBIX OCHOBAaHUM HHU IS
INPUHSTHS, HU OTOpAchlBaHMS BbINAJAIONIMX 3HAUYEHUN WM €CIU aHaJu3 NpoBOAUThCA Ha OBM,
HEOOXOUMO TPHUMEHSATh CHENHalbHbIE AITOPUTMBI OTOPAKOBKH, OCHOBAHHBIE Ha CIIEIHATBHBIX
CTATUCTUYECKUX KPUTEPHSIX.

HccnenoBanne aHOMaJIbHBIX 3HAUEHUH MPECIIENYET CIEIYIOIINE LENH:

- BBIPOBHATDH HAOJIO/IEHUS NIEpe]] JaJbHENIIINM aHAIU30M;

- yOeIuThCs, YTO aHOMAJbHBIE 3HAUEHUS TPUCYTCTBYIOT, YTO YKa3bIBAET HA HEOOXOAUMOCTh
nepecMoTpa IpoLeAypbl OJyUEHUs JaHHBIX;

- BBICTTUTH PE3YNbTAThI, KOTOPHIE MOTYT MPEACTABISATH OCOOBIN HHTEPEC UMEHHO M3-3a MX

AKCTPEMATILHOCTH.

B maremaTHueckoii MOCTaHOBKE 3a/laua OTOPAKOBKH COCTOUT B TOM, YTOOBI PELIUTH BCE JIU
M3MEpEeHUs] MPUHAAJIeKAT OJHOM TEeHEpPabHOM COBOKYIHOCTH WJIM K€ HMEIOTCS pPEe3yJIbTaThl,
MpUHAUIeKALME HMHOW TEeHEpPaIbHOM COBOKYIHOCTM M BBINOJHSAETCS METOAaMHU IPOBEPKU
CTaTUCTUYECKUX TUIIOTE3.

B maremaruuyeckoi CTaTHCTUKE MPUBOAUTHCS OONBIIOE KOJIMYECTBO COOTBETCTBYIOIIUX
KpuTepueB. B yacTHOCTH, B ciyyae, KOI/la MCHOJIB3YIOT OLIEHKHM MAaT€MaTH4YeCKOro OKHMJAHUS U

AUCTICPCUN (T.C. HX TCOPCTUUCCKHUEC 3HAUCHUS HCI/ISBCCTHH) BO3MOXHO ITPUMCHCHU S KPUTCPUA:
r Y=y
i )
S(,)

rac



31eck: yi - aHOMalbHOE M3MEpPEHHOE 3HaueHue ((PyHKUIHUM OTKIMKA WIM B OOIIEM Ciydae

1 n
J1000r0 M3MEpSEMOro Iapamerpa), y = ;Zyi - cpenHeapudMeTHUeCKoe 3HadeHue, N -
i=1
KOJIMYECTBO MOBTOPHBIX M3MEPEHUN CEPUU OMNBITOB, B KOTOPHIX OTCYTCTBYET aHOMAJIbHOE
3gauenne. M3 COOTBCTCTBYIOIINX CTATUCTUYCCKUX T216JII/II_I HaxogdaT TCOPCTUYCCKOC 3HAUCHUC
KPUTEPUS Tinagn JU1S1 33JAHHOTO YPOBHS 3HAYUMOCTH U KOJIMYECTBA OINBITOB.
Ecnmu 4 > Tuaen, TO pe3yNbTaT UCKIKOYAETCA.
@parMeHT TaOIMIBI, B KOTOPOH MPHUBEICHBI TEOPETUYECKHE 3HAUCHHS JaHHOTO KPUTEPHUs
rpyObIX MPOMAaxoB (aHOMAJIbHBIX 3HAYEHU ) IPUBEIEH HUXKE.

Tabnuna 1- 3naueHust Kputepus rpyObIX POMAXOB Tnasn

BennuuHa a6, IpU pa3iaM4HON JOBEPUTEIBHON BEPOSITHOCTH
Yuciio oneITOB 0,9 0,95 0,99
3 1,41 1,41 1,41
4 1,65 1,69 1,72
5 1,79 1,87 1,96
10 2,15 2,29 2,41
25 2,54 2,72 3,07

CripaBe/UTMBOCTh PABEHCTBA (OJHOPOIHOCTH) MMCIEPCHH O02(Y)MOXKHO OCYIIECTBISTH C
UCITOJIb30BAaHUEM PA3JIMYHBIX CTAaTUCTUYECKUX KpuTepueB. Hambosee mpocTo 3T0 OCyIIeCTBIIsAETCS
¢ ucnoib3oBaHuem kpurepus @umepa (F - kpurepuil), mpeacTaBisiomero coboil OTHOIIEHUE
OonblIel aucnepcuu K MeHblel. Ecnu nonydeHHoe 3HaueHHe OTHOLIEHUs 0OJIbIlie MTPUBEJCHHOTO
B Tabnuuax kputepus duiepa 11 COOTBETCTBYIOIIETO YKCia ONBITOB (YMCIa CTEeNeHel CBOOO/IbI)
U BBIOPAHHOTO YPOBHS 3HAYUMOCTH (JOBEPUTEIbHON BEPOSTHOCTH), TO TUCIEPCHH OTIUYAIOTCS
CYILECTBEHHO, T.€. HEOTHOPOIHBHI.

Jns  cinydash paBHBIX BBIOOPOK TNPUMEHSETCS OJHOCTOPOHHUM KpPUTEPHH, KOTOPBIH
3aIMChIBACTCS B BUJIE:

F= Sl()’)z
S,y

IJIe B UUCIIUTEIIC CTOUT OoJbias qucnepcus. Ecimu:
2
_ S, (»)
= 2
S, (»)

e Fuas, - TaOnnuHOe 3HaueHue kputepus Pumnepa. Ecnu naHHOE yclIoBUE BBITIOTHSIETCS, TO
pas3inune MEXAY AUCHCPCHUAMH CIICAYET MPU3HATH 3HAYMMBIM (T.e. JAUCTICPCUHA OTHH‘-I&IOTC?I).PSI}I
U3MEPEHUH, TUCTIEPCUU KOTOPOTO OTIMYAIOTCS, HCKIIFOYAETCSl U3 PACCMOTPEHUS UITH JK€ U3MEPEHUS
Ha TaHHOM YpPOBHE MPOBOJATCS IIOBTOPHO.

Takum o0pazom, mocie OTOPAaKOBKH aHOMAaTbHBIX 3HAYEHHH W MPOBEPKU OJHOPOTHOCTHU
nucrepcuit GopMupyeTcs J0CTOBEPHBI MaCCUB UCXOAHBIX JTAHHBIX.

K stum mannbM npumenstoT nporenypy MHK u mony4aroT ypaBHeHHe 11e1€BON (YHKITUU.

Ha cnemyromeM »drtame perpecCHOHHOTO aHain3a TIOBOAAT TPOBEPKY aJIeKBaTHOCTH
(COOTBETCTBUS) MOTYYSHHOTO ypaBHEHUS OMBITHBIM JaHHBIM, KOTOpas He0OXoIuMa MOTOMY, YTO
BH/I 3aBUCUMOCTH OBLJT 3apaHee HEM3BECTCH U BHIOMPAJICS U3 allPHOPHBIX COOOpaKEHUH.

AJIEKBaTHOCTH MPOBEPSIOT OOBIYHO TIO0 KpuTepuro durepa:

F > Fmaﬁﬂ y
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rac: Szaa - AUCHepCusd aa€KBaTHOCTH, OIIpCACiIsIEMas KakK

2 _;m - _ 2
Saa—N_k; ;(yﬁ Yyl

rae N - o01ee KoJIM4ecTBO OMBITOB, K - KOJIMYeCTBO KOA(P(PHUIIMEHTOB B YPaBHEHUH ICIIEBOM

¢GyHKIMH, M - KOJIMYECTBO YPOBHEH M3MepeHUl (PakTOpoB, N - KOJIMYECTBO MOBTOPHBIX OMBITOB HA
OJTHOM YPOBHE, ji - | -ble SKCIICPHUMEHTAJIbHbIC 3HAYCHHUS HA HA |-OM YPOBHE, Vpj - pacuéTHOe
3HAYCHUC BCJIINYHUHBI Y, BBIYHCIICHHOC IIO HOHy‘-ICHHOMy ypaBHCHI/IIO HpI/I IIOACTAaHOBKE B HETO
OMBITHBIX 3HAYEHHH X Ha |-OM YPOBHE,;

Sz(y) - OLIEHKA JIUCTIEPCUU BOCIIPOU3BOIUMOCTH OIIbITA.

IIpu onpenenenuu S?(y) B CEpHH CIENMANBHO MPOBOIMMBIX MOBTOPHBIX ONBITOB HA OJHOM
YPOBHE pacyET BBITIOIHSIOT 1O hopmyrie:

1 n
$*(») =nTZ(yi—f)2

F =

1

roe V = ;Zyi - cpeaHeapupMeTHIECKOE 3HAUCHHE,
i=1

N - KOJIMYECTBO TIOBTOPHBIX ONBITOB IPH JAHHOM 3Ha4eHUU (YpOBHE) (akTopa.
B Tom ciydae, korza mpu KaxaoM 3HaYeHHH (GakTopa ObUIO MPOBEIEHO PaBHOE KOJIUYECTBO
MTOBTOPHBIX OMBITOB U JIUCIIEPCUU OJHOPOJIHBI:

S2(y)— ZZ(y,, -3

_1)/111

rae: j =1, 2, ... m -uucno ypoBHe# (aktopos, i = 1, 2, ... N - YKUCIIO TIOBTOPHBIX OIBITOB
(oguHaAKOBOE MPH Pa3HBIX YPOBHSX (haKTOpPa).

B cnyyae OgHOPOMHOCTH IUCHEPCUN W PA3HOTO KOJIUYECTBA IMOBTOPHBIX OIBITOB Ha

KOKJIOM YPOBHE, BEIUYHMHA OIECHKUA JUCIEPCUU BOCIPOU3BOJUMOCTH ONBITA OMPEICISICTCS I10

bopmye:
1 m
S ==2.8),,
m ]:1

rze: M - 9uciIo ypoBHeH (paKTOPOB, I KOTOPHIX ONpeeNsaach aucrepcus, S2(y)j - OleHKa
JIMCTIEPCUH Ha | - OM YPOBHE.

PaccuntanHoe 3Hauenuwe kputepuss Pumepa F cpaBHUBAIOT C TaOMMYHBIM  Fuan
(TeopeTHYECKUM), ONpeAessieMbIM JJIsi MPUHATOTO YPOBHS 3HAYUMOCTH ¢ (WM JTOBEPUTEIHHOMN
BepoATHOCTH 8 =1-@ ) B COOTBETCTBHHM C YyKa3aHUSAMH IO BXOAy B Tabmuiy. s pemeHus
TEXHUYECKHX 3a1a4 00braHo mpuaumaroT o =0,05 (£ =0,95).

Ecmu Fuus, > F , TO perpeccronnas Mozienb aieKBaTHa pe3ysibTaTaM IKCIEPUMEHTa, €Clld
HA000pOT, TO HEOOXOIUMO MPHUHATh MHON BHJI (PYHKIIMOHAIBHOM 3aBHUCHMOCTU. Takum obpazom
JaHHas Tpolielypa MO3BOJSET KOJUYECTBEHHO OLEHUTH CIPaBEAJIMBOCTh BHIOOpaA TOM MM MHOM
(GYHKIMOHATBHON 3aBUCUMOCTHU (MaTEMaTUYECKON MOEIIH).

[TocnenHwmii 3Tanm perpecCHOHHOIO aHAIU3a COCTOUT B MPOBEPKE 3HAYMMOCTH MOJYYEHHBIX
K03 PUIIMEHTOB ypaBHEHHS (PYHKIMM OTKJIMKA. DTy MPOBEPKY HEOOXOIUMO BBINOIHATH C LIEJIBIO
orpezieNieHusl JAOCTAaTOYHOCTH BBIOpaHHBIX KOA((UIMEHTOB, T.K. MOXET OKa3aThCs, YTO POJb
JaHHOTO Ko3(duimeHTa BecbMa HE3HAUMTENIbHA, T.€. CTATUCTHYECKM HE 3HAUMMa W ypaBHEHHE
MOKET OBITh YIPOIIECHO.

Jlnsi TpoBepKHM 3HAYMMOCTH KO3(P(PHUIMEHTOB MOXHO HPUMEHHTH METOJ| IOCTPOCHUS
JIOBEpPUTEIBHOTO MHTEpBaia. [Ipu 3ToM 10oBepUTENBHBIN HHTEPBAN ONpeAeseTcs o GopmyIie:



SW)
\/; ,

rae: t - kpurepuii CThIOIEHTa TPU YHCIIE CTENEHEW CBOOOMBI, C KOTOPBIMU OIPEACISIIACH
OLICHKA TUCIIEPCUH UIS BEPOSITHOCTH, PABHOW BBIOPAHHOMY YPOBHIO 3HaYMMOCTH, S(Y) - cpemHee
KBaJpaTUYHOE OTKJIOHEHHE OLIEHKH JAMCIIEPCUM BOCIPOM3BOAMMOCTH, N - YHMCIO IOBTOPHBIX
OTIBITOB NPU JIaHHOM (PUKCUPOBAHHOM 3Hau€HUU (akTopa.

Koaduuuent cumraercs 3HAYMMBIM, €CIM €ro BeIMYMHA OOJIbIIe BBIYUCICHHOTO
JIOBEpUTENIHLHOTO HWHTEpBajia, T.e. €CIM €ro cpenHee BiusHHE Ha (yHKUUIO Y OOJblle, 4YeMm
pa3dpoCkl 3a CUET HETOUHOCTU MOJAEIH U «MEIIAIONINX» (DaKTOPOB.

Ecnu nmomydeno, 4to ko3(h(UIMEHT HE 3HAYUM, TO OH HUCKJIIOYaeTcs U3 ypaBHEHUS U
noBTopsiercst npoueaypa MHK st 6oxee mpocTtoro ypaBHEHUs, HE COACPIKAIIErO HE3HAYMMBIMA
koa¢ppunment. Ouznuecku 3T0 O3HAYACT MaJlo€ BIUSHHUE (CTATUCTUYECKU HE 3HAYMMOE) JaHHOTO
YIEeHa ypaBHEHUS.

B pesynbTaTe Bcell mociieqoBaTENbHOCTH PACYETOB 3alMCHIBAIOT IOJIYYEHHOE YpaBHEHUE,
KOTOPOE Ha3bIBAIOT PETPECCUOHHBIM, B CIIEYIOILIEM BU/JIE:

AB =t

Y=f(x) £ 4B;j; £=0,95.

OT4éT 1O MpaKTU4YECKOU paboTe JOMHKEH CONEPHKATD:
— 1€ paboTHI;
— HeoOXOJMMBbIE CBEICHUS O PErPECCUOHHOM aHAIU3E;
— aHaJu3 aHaMaJIbHBIX 3HAUCHHM,
— TPOBEPKY OJHOPOIHOCTH JAUCIICPCHIA;
— 000CHOBaHHME BEIOPAHHOTO BHJIA M METOJI IOJIyUSHHS IETIEBON (PYHKITUH;
— TPOBEPKY aIeKBATHOCTHU MOJTYYEHHOTO YPaBHEHHUS;
— OLIEHKY 3HaYMMOCTH KO3(QPUIIMEHTOB ypaBHEHUS;
— BBIBOJBI 1O paboTe.
Kpurtepuu onenku:
— OLICHKA «3a4TE€HO» BBICTABIISAETCS CTYJCHTY, €CJIM NOJIYy4YeH NPaBUIbHbIN OTBET Ha Oojiee
50% KOHTpPOJIHBIX BOIIPOCOB MO MPAKTUYECKOH paboTe;
— OIICHKA «HE 3aYTECHOY BBICTABIISCTCS CTYJIEHTY, €CJIH MOJyYeH HENPaBUIBHBIA OTBET HA
6osee 50% KOHTPOIBHBIX BOIIPOCOB IO MIPAKTUYECKOM padoTe

7.2.4. Tlpaktuuyeckas padora Ned. «llorpemHocTH W3MEpEHUH W W3MEPUTEIBHBIX
npubopoB. JlnHaMHUYEeCKHe MOTPELTHOCTH

KpaTlcoe OMUCAHUEC U PErJIAMEHT BbINNOJHCHUSA

Ienb: 03HaKOMIIEHHE C METOJIMKON OLEHKH MOTPELIHOCTU U3MEPEHHH M W3MEPUTENBHBIX
puOOpOB.

O:xupgaembplii  pe3yabTar: (OpMUPOBAHME 3HAHUI M TPEACTaBIEHHUH O cocTaBe
o0opy/soBaHUs M OpraHu3aluu padoThl Jabopatopuil (CTEHIOB) ISl HCIHBITAHUW CHCTEM
YIPaBIEHUS SJHEPTETUYECKUX KOMIIEKCOB

Kpurepum ouneHku:

— OIICHKA «3a4TEHO» BBICTABIISAETCS CTYJCHTY, €CJIM MOJIY4YeH NpaBUIbHbIN OTBET Ha Oojiee

50% KOHTPOJIBHBIX BOIIPOCOB 10 MPAaKTUYECKOH paboTe;

— OILIEHKA «HE 3a4TE€HO)» BBICTABIIAETCS CTYJEHTY, €CJI MOJy4eH HeMpaBUIbHBIA OTBET Ha
6osee 50% KOHTPOJIBHBIX BOIIPOCOB IO MPAKTUYECKOH paboTe

7.2.5. IlpakTuyeckass padora Ned. «CnyuaiiHple morpemHocTd. CBeneHust o
CTAaTUCTHYECKUX MOTPEIIHOCTAX U UX IPUMEHEHUN )



KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

Heab: o3HaKOMIIEHWE C METOJUKON OLIGHKH CIIy4alHBIX IOTPEHIHOCTEH, MOJIydYeHHe
CBEJICHHSI O CTATUCTUYCCKUX MOTPEIIHOCTIX U MX TPUMECHCHUMU.

3agaun:

— u3ydeHue TpeOOBaHMIA K OCHAIIEHUIO JabopaTopuii (CTCH/IOB);
— uW3y4YeHue oOmux TpeOOBaHUM ITPU OpraHU3aluK padboT B JabopaTopuu (Ha CTEH/C);
— U3y4YeHHUE OCHOBHOM HOPMATUBHOI TOKYMEHTALIUU.

Oxunaemplii  pe3yabrar: (QopMuUpoBaHWE 3HAHUHW H TPEACTABICHHMA O COCTaBe
0o0OpyIOBaHUS W OpraHM3auud padoTel JabopaTopwii (CTEHIOB) JUIA MCIBITAHUNA CHUCTEM
yIpaBiIeHUS YPHEPTETUYECKUX KOMILIEKCOB

Kputepuu onenkmu:

— OILICHKA «3aYT€HO» BBICTABIISIETCS CTYIEHTY, €CJIM MOJIy4eH IPAaBUIbHBIN OTBET Ha OoJiee

50% KOHTPOJIBHBIX BOIIPOCOB 10 MPAKTUYECKOH paboTe;

— OIICHKA «HE 3a4TEHOY» BBICTABIIACTCS CTYJCHTY, €CJIA MOJy4eH HeTPAaBUILHBIA OTBET Ha
6osee 50% KOHTPOJIBHBIX BOIIPOCOB IO MPAKTUYECKOH padboTe

7.2.6. IlpakTuyeckas padora Ne6. «lI3MepeHme MaBICHHS, TEMIIEPATypbl U PacXOJIOB
KUAKOCTEH U Ta30B»

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
Leab: o3HaKOMJICHWE C IUIAHUPOBKOM © 00opynoBaHueM JabopaTopuii (CTEHIOB),
IpeJHA3HAYCHHBIX AJIS UCIIBITAHUM CUCTEM YIIPABIICHUS SHEPreTHYECKUX KOMILIEKCOB.
3apaum:
— u3yueHue TpeOOBaHMIi K OCHAIIEHUIO JabopaTtopuii (CTEHIOB);
— H3ydeHue obuuX TpeOOBaHUil MpH OpraHu3aluy padoT B 1abopaTopuu (Ha CTEHE);
— M3YyYEHUE OCHOBHOM HOPMAaTHBHOM TOKYMEHTALMH.
O:xupaemplii  pe3yiabTar. (GOPMUPOBAHHME 3HAHMW M TMPEICTABIEHUH O COCTaBe
0o0OpyJOBaHUS W OpraHM3aluu paboThl JabopaTopuil (CTEHAOB) JUIsl MCHBITAHUN CUCTEM
YIIPaBJICHUS SHEPTETHYECKIX KOMILJIEKCOB

Kpurepun onenkmn:

— OILCHKAa «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJINU IMOJTYYCH HpaBI/IJ'II)HI)II\/JI OTBET Ha OoJiee
50% KOHTPOJIBHBIX BOIIPOCOB I10 MPAaKTUYECKOH paboTe;

— OLICHKA «HE 3aYTE€HO)» BBICTABIISETCS CTYJIEHTY, €CIIU MOJIy4yeH HEeNPABUIbHBIN OTBET Ha
6osee 50% KOHTPOJIBHBIX BOIIPOCOB IO MPAKTUYECKOH paboTe

7.2.7. Ilpaktnueckas padora Ne7. «M3mepenue momnoctu [IBC. TopMO3HbBIE yCTaHOBKH
U UX XapaKTEPUCTUKH

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
Ieanb: o3HaKOMJIEHHE C IUIAHUPOBKOM M o00OpymoBaHHeM JabopaTopHuil (CTEHIOB),
MpeHa3HAYEHHBIX JIJIsl UCTIBITAHUNA CUCTEM YIPaBIIEHUS YHEPTeTUUECKUX KOMILJIEKCOB.
3agaun:
— u3y4yeHue TpeOOBaHMI K OCHAIIEHUIO JIA0OpaTOPHii (CTEHIOB);
— u3y4yeHue oOmux TpeOoBaHUM MTPU OpraHU3aUK padoT B TabopaTopun (Ha CTEHIE);
— HW3y4Y€HUE OCHOBHOM HOPMATHUBHOM JOKYMEHTAILIVH.
O:xupaemplii  pe3yibTar. (GOpMUPOBAHHME 3HAHMW M TMPEJCTABIEHUH O COCTaBe
00OpyJIOBaHUS W OpraHM3aluu padoThl JabopaTopuil (CTEHIOB) JUIA HCHBITAHUN CHUCTEM
yIpaBJIeHUS SDHEPTETUYECKUX KOMILIEKCOB

Kputepun onenkmn:

— OILIEHKA «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM MOJIy4eH IPAaBUIbHBIN OTBET Ha OoJiee
50% KOHTPOJILHBIX BOIIPOCOB I10 MPAaKTUYECKOI paboTe;



— OILIEHKA «HE 3aYTEHO)» BBICTABIIACTCS CTYACHTY, €CJIU MOJIyYeH HEeTPAaBUIIbHBIA OTBET Ha
6o1ee 50% KOHTPOJBHBIX BOMPOCOB IO MPaKTUYeCcKoi paboTe

7.2.8. IIpakTnueckas padora Ne8. «MeToapl BHEAPEHUS PE3YIbTATOB HCCIICIOBAHUA
pa3zpaboToK»

Kparkoe onucanue M perjiaMeHT BbINOJTHEHHUS
Heab: o3HakOMIIEHHE C METOJJaMH BHEIPEHUS PE3yJIbTaTOB UCCIEAOBAHUN U pa3pabOTOK.
3agaun:
— HM3Yy4YEHUE OCHOBHBIX HOPMATUBHBIX JOKYMEHTaAMH, PEIIAMEHTUPYIOIINX UCIBITAHUS CUCTEM
YIPaBJICHUS YIHEPIETUYECKUX KOMILJIEKCOB;
— M3YYEHHE METOJIaMH BHEJPEHUS Pe3yJbTaTOB UCCIEIOBAaHUN U pa3paboToK;
— H3y4YEHUE OCHOBHOM HOPMATUBHOM JOKYMEHTALIVH.
O:xuaeMplii pe3yjbTaT: GOPMUPOBAHNEC 3HAHHUIA M TIPEICTABICHUN O METO/IaX BHEIPCHHUS
pe3yNbTaTOB MCCIEAOBAHUN U Pa3pabOTOK COBPEMEHHBIX CHCTEM YIPABJICHHS SHEPTeTUUYECKUX
KOMIIJIEKCOB

Kpurepun oneHku:
— OILIEHKA «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIU [TOJIy4€H IPABUIbHBIN OTBET Ha OoJiee
50% KOHTPOJIbHBIX BOIIPOCOB 10 MPAKTUUYECKOH padoTe;

— OILICHKA «HE 3a4TEHO0)» BBICTABIIACTCS CTYJCHTY, €CJIM MOJy4eH HeMpPaBUIbHBIA OTBET Ha
6omee 50% KOHTPOIBHBIX BOMPOCOB IO MPaKTUYECKol paboTe

7.2.9. IlpakTnueckass padora Ne9. «[InanupoBanue pa3pabOTKHM KOHCTPYKIUH
sHepreTrnuecknx ycTaHoBOK ATC 1 X KOMIIOHEHTOBY

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Heab: o3HaKOMIIEHHE C METOJaMH BHEIPEHHSI PE3yJIbTaTOB HCCIEAOBaHUN U pa3padOTOK.
3agauu:

— ¢dopMHUpOBaHKE TUTAHOB Pa3padOTKH KOHCTPYKIIMA, IKCIUTYyaTaIllHOHHO- TEXHUYECKON 1
KOHCTPYKTOPCKOM IOKYMEHTallUM Ha sHepreTudeckre ycTaHOBKM ATC 1 UX KOMIIOHEHTHI,

— IUJTAHUPOBAHHUE PECYPCOB VISl pa3pabOTKH KOHCTPYKIUM dHEepreTuueckux yctaHoBok ATC u
UX KOMIIOHEHTOB;

— pacrpeeieHre U KOopAuHaIus padboT Mo pa3paboTKe KOHCTPYKIMM SHEPreTHUECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB;

— KOPPEKTUPOBKA IJIAHOB pa3pabOTKU KOHCTPYKIIMU U KOHCTPYKTOPCKOM JOKYMEHTAIIUU Ha
sHepreruueckre ycTaHoBKM ATC 1 uX KOMIIOHEHTBHI.
O:xunaemplii  pe3yabTar: (QOpMHUpPOBAHWME 3HAHWM W TPEICTABICHUA O MeEToAax

TUTAHUPOBAHUS pa3pabOTKU KOHCTPYKIUH dHepreTndeckux ycTaHoBOK ATC u X KOMIOHEHTOB

Kpurepum oueHku:

— OIICHKA «3a4T€HO» BBICTABIISIETCS CTYICHTY, €CJIM MOJIy4eH MPaBHIbHBIN OTBET Ha Ooliee
50% KOHTPOJIBHBIX BOMPOCOB IO MPAKTUUYECKOH paboTe;

— OILIEHKA «HE 3a4TE€HO)» BBICTABIIAETCS CTYJEHTY, €CJI MOJy4eH HeMpaBUIbHBIA OTBET Ha
6osee 50% KOHTPOIBHBIX BOITPOCOB IO MIPAKTUIECKOM paboTe

7.2.10. TIpaktuueckass padora Nel(. «Opranmszanus pa3paOOTKH KOHCTPYKIUH
sHepreTuueckux ycraHoBOK ATC 1 X KOMIIOHEHTOB

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Ilesib: 03HaKOMIIEHHE C METOIaMH BHEAPECHHS Pe3yIbTaTOB UCCIICIOBAHUH B pa3pabOTOK.
3agaun:



JEKOMITO3UIIMA 33]]au Ha pa3pabOTKy KOHCTPYKIMU dHepreTudeckux ycraHoBok ATC u ux
KOMIIOHEHTOB;

KOOpAMHAIMS JEHCTBUH HCIONHUTENCH pa3paOOTKM KOHCTPYKIMH HSHEPreTUYECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB;

MOHUTOPUHI U KOHTpPOJIb  BBIIOJHEHUS  IUIAHOB  Pa3pabOTKUM  KOHCTPYKLUH,
JKCIITYyaTallUOHHO-TEXHUYECKOM M KOHCTPYKTOPCKOM JTOKYMEHTALIMM HA DHEPreTHUYECKUE
yctaHoBKd ATC ¥ X KOMIIOHEHTHI;

KOPPEKTHPOBKA IUIAaHOB pa3pabOTKM KOHCTPYKLUI 3HepreTnueckux yctaHoBok ATC u ux
KOMIIOHEHTOB;

MOJITOTOBKA MPEAJIOKEHUH 0 YHU(PHUKAIMKA ¥ TPUMEHEHUIO OPUTHHAIBHBIX MIIN CEPUUHBIX
sHepreTuueckux yctaHoBOK ATC U X KOMIIOHEHTOB;

aHaJIN3 PE3yJIbTAaTOB BBINOJIHEHHBIX PACYETOB CUCTEM DHEpreTHdecKux ycraHoBok ATC u
UX KOMIIOHEHTOB.

O:xupgaembplii  pe3yabTaT: (QOpPMHpPOBaHWE 3HAHWKA M TPEICTaBICHHH 00 MeTomax

OpraHu3anniu p33pa60TKI/I KOHCTPYKL[I/Iﬁ SHEPIreTUUCCKUX YCTAHOBOK ATC 1 X KOMIIOHEHTOB.

Kpurtepuu ouenku:
OLICHKA «3aYTE€HO» BBICTABIISICTCS CTY/ICHTY, €CIIH MTOJY4eH IPaBUIbHBINA OTBET Ha Ooee
50% KOHTPOJIBHBIX BOIIPOCOB 110 MPAaKTUUYECKOI pabore;

OIICHKA «HE 3aYTE€HOY» BBICTABIIAETCS CTYIEHTY, €CJIM MOJy4eH HeMpPaBUIbHBINA OTBET Ha
6omee 50% KOHTPOIBHBIX BOMPOCOB IO MPaKTUYECKol paboTe

7.2.11. TIlpaktuyeckass padora Nell. «/HUIMHpOBaHWE TIPOBEACHHUS MATECHTHBIX

uccie0BaHuM sHepreTuueckux ycraHoBoK ATC 1 UX KOMIIOHEHTOBY

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

Heab: o3HaKOMIIEHHE C METOJJaMH BHEIPEHUS PE3yJIbTaTOB UCCIEAOBAHUN U Pa3pabdOTOK.
3agauu:

aHallu3 COOTBETCTBUSA pa3padaThiBaeMbIX »HHepreTrueckux yctaHoBok ATC u  wux
KOMITOHEHTOB TpeOOBaHHUSM MAaTEHTHOW YHCTOTHI;

(dhopmMupoBaHHEe MPEAJIONKEHUHN O TTPOBEICHUIO MATCHTHBIX UCCIEIOBAaHUN YHEPTETHUECKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB;

(dbopMUpOBaHUE 3asIBOK HAa TATEHTOBAHNE O0BEKTA HHTEIUIEKTYaIbHONH COOCTBEHHOCTH.
O:xunaemplii  pe3yabTar: GOpMUpPOBaHHME 3HAHUH U MPEACTABICHUH O MeTojax

VMHUIMMPOBAHUS MPOBEJICHUS MATEHTHBIX HCCIIEN0BaHUM sHeprerndyeckux yctaHoBok ATC u ux
KOMIIOHEHTOB

Kpurepuu onenkmn:
OLIEHKA «3aYTE€HO)» BBICTABIISIETCS CTYIEHTY, €CJIH MOJyYeH MPaBUIIbHBIN OTBET Ha OoJiee
50% KOHTpPOJIHBIX BOIIPOCOB MO MPAKTUYECKOH paboTe;

OIIEHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJCHTY, €CJIM TIOJTYYCH HeTPaBWIIbHBIA OTBET HA
60o1ee 50% KOHTPOJBHBIX BOMPOCOB IO NMPaKTUYeCcKoi padoTe

7.2.12. MpakTnyeckas padora Nel2. «Opranu3zanusi KOHCTPYKTOPCKOTO COTPOBOXKICHHSI

IMPOU3BOACTBA U HUCIBITaHUH SHEPTCTUUCCKUX YCTAaHOBOK ATC u X KOMIIOHEHTOB»

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

Heab: o3HakOMIIEHHE ¢ METOJJaMH BHEIPEHUS PE3YJIbTaTOB UCCIEA0BAHUN U pa3pabOTOK.
3agaun:

aHAJIM3 TEXHOJIOTMH W3TOTOBIICHUS M COOpPKHM 3HepreTudeckux ycTaHoBok ATC u ux
KOMITIOHEHTOB B OIIBITHOM U CGpHﬁHOM MPOU3BOACTBC U XAPAKTCPUCTHUK TCXHOJIOTHYCCKOTO
00opyIOBaHUS;

aHaJiu3 pe3ybTaTOB UCTIBITAHUMN SHEpPreTUuYecKnX YcTaHOBOK ATC M MX KOMIIOHEHTOB;



pa3paboTka MpeIOKEHUH TI0 KOPPEKTHPOBKE KOHCTPYKTOPCKOW JTOKYMEHTALUU U
MEPOIPHUATHA 10  YCTPAaHEHHMIO  3aMEYaHMW, BBUIBICHHBIX IIPH  DKCIUIyaTalluu
sHepreTuueckux yctaHoBOK ATC U X KOMIIOHEHTOB;

pa3paboTKa MEpONpPUATUH [0 YCTPAaHEHHIO 3aMEYaHUui 10 pe3ysbTaTaM MCIbITaHUN
sHepreTuyeckux ycTaHoBoK ATC U UX KOMIIOHEHTOB;

pa3paboTka TpeOOBaHMIA AJISI MOCTABIIMKOB C YYETOM JAHHBIX DPE3YJIbTATOB HCIBITAHUIN
sHepreTuueckux yctaHoBOK ATC 1 X KOMIIOHEHTOB;

pa3paboTKka MEpONpUATUI 1O BBIABICHUIO M YCTPAHEHHIO Je(EKTOB KOHCTPYKLUI
sHepreTuueckux yctaHoBoK ATC U UX KOMIIOHEHTOB;

pa3paboTKa MEpONPUATHIA 110 U3MEHEHUIO KOHCTPYKIIMU SHEpreTnyeckux yctaHoBok ATC
MIPU U3MEHEHUH 3aKOHOATEIbHBIX TPEOOBAHUI K KOHCTPYKIIMH SHEPTeTUYECKUX YCTAHOBOK
ATC;

KOHTPOJIb BHEIPEHUSI HOBOM TEXHUKHU B IIPOM3BOCTBO.

O:xupgaembplii  pe3yabTaT: (QOpMHpPOBaHWE 3HAHWHA | MPEACTaBICHWA 00 MeTomax

OpraHu3ali KOHCTPYKTOPCKOTO COMPOBOXKIIEHUSI MPOU3BOJACTBA M HUCHBITAHUI SHEPreTHUECKUX
yctaHoBOK ATC 1 UX KOMITIOHEHTOB

Kpurepun oneHku:
OLICHKA «3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM MIOJIy4€H IPABUIbHBIN OTBET Ha OoJiee
50% KOHTPOJIBHBIX BOIIPOCOB 10 MPAKTUYECKOH paboTe;

OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIHU ITOJTY4YCH HeraBHJII:HBIfI OTBET Ha
6osee 50% KOHTPOJIBHBIX BOIIPOCOB IO MPAKTUYECKOH paboTe



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne
BonpocsbI k 3a4ety (YCTHO)
n/n
1. OmnpeneneHne 1 MECTO UCTIBITAHUHN MPHU pa3pabOTKe HOBOM TEXHUKH.
2. MeTon0JI0THS UCIIBLITAaHUH.
3. Metoauka ucneltanuii. OnpeneneHue U pa3aelibl.
4, Posib ucnipiTanuil B nponiecce npoektupoBanus u 1oBojaxku JIBC.
S. Knaccudukanus ucnerranmii mo FOCT 14846-81.
6. W3mepenuss npu ucnbeitTanugx. OrnpenenceHUe WU3MEPEHHM, MOHATHE CPEACTB H3MEpPEHUi
(Mepbl, U3MepUTEIbHBIC TPUOOPHI K U3MEPUTEIIbHBIC CHCTEMBI).
7. XapaKkTepUCTUKU H3MEPUTEIbHBIX NPUOOPOB (KJIACC TOYHOCTH, YYBCTBUTEIBHOCTh U €€
opor).
8. IloHsiTHE N3MEPUTELHON e U €€ SJIEMEHTHI.
9. W3meputenbHble CUCTEMbl U UX BHJbI (M3MEPUTENIbHO-BBIUMCINUTENIBHBIA KOMIUIEKC Ha
ocHoBe DBM, Tenemerpuueckas cucTemMa).
10. | [orpemnocTtu nu3Mepenuit. OnpeneneHue U KiaccupuKarmsl.
11. | CyOwexTuBHBIC OrpemHOCTH. VX BHJIBI U CTIOCOO yCTpaHEHUSI.

12. | OO6beKkTHBHBIE NOIPEHIHOCTU U UX BUJIbl. CUCTEMAaTHUECKasi COCTABIISIONIAs NOTPEIIHOCTH.
13. | OObeKkTHBHBIE MOTPEMIHOCTH. JJuHaMHUYecKast MOrpelIHOCTh U €€ olpeieNneHue (Ha mpuMepe
Tepmonapsl). JluHamuueckasi MorpeniHocTh U €€ OlleHKa Ha OCHOBE NMpuMeHeHust AUX.

14. | O6bexTuBHBIE norpemuocTu. CiyyaiiHasi OrPeNIHOCTh U €€ OIIeHKA (ToYeyHas).

15. | O6bekTuBHbBIE NorpenmHocTy. CiyvaiiHas MOTPEIIHOCTh U €€ OlleHKa (MHTepBajIbHas).

16. | Metox npoBepKH CTaTUCTUYECKUX TUIIOTE3 M €ro MpUMEHeHue npu o0paboTke pe3ysbTaToB
WCTIBITAHU M.

17. | IlepBuuHble U3MEpUTENbHBIE MpeoOpazoBaTead. YCTPOHCTBO, XapaKTEPUCTUKU H
MIpUMEHEHHE TpeoOpa3oBaTenel MOTEHIIMOMETPUYECKOT0 U HHIYKIIMOHHOTO TUIIOB.

18. | [lepBuuHble U3MeEpUTENbHBIE MpeoOpazoBaTead. YCTPOHCTBO, XapaKTEPUCTUKU H
IIpUMEHEHNE TpeoOpa3oBaTenel HHAYKTUBHOIO U EMKOCTHOTO THIIOB.

19. | [lepBuuHble W3MEPUTENBHBIE TPEOOpazOBaTENN. Y CTPOHCTBO, XapaKTEPUCTUKA H
MIpUMEHEeHUe rpeodpazoBareiell Ha OCHOBE TEH30- U Mbe30- 3P PEeKTOoB.

20. | IlepBuuHble W3MEpHTEIbHBIE TpeoOpa3oBaTeN. YCTPOWCTBO, XapaKTEPUCTHKH U
npuMeHeHHe npeoOpa3oBaTerneil Ha ocHoBe ¢ ¢ekra Xoa.

21. | IlepBuuHble W3MEpHTEIbHBIE TpeoOpa3oBaTeNd. YCTPOWCTBO, XapaKTEPUCTHKH U
npuMeHeHHne npeoOpaszoBaTeneil Ha ocHoBe TepM0DJIC U TEPMOCONIPOTUBIICHUS.

22. Nzmepenne momuoctu JIBC.

23. | Bumel TOPMO3HBIX YCTaHOBOK M HX XapaKTEPUCTHKU. ODIJIEKTPUUYECKHE TOPMO3HBIE
YCTaHOBKH.

24. | Bunel TOpPMO3HBIX YCTAaHOBOK M UX XapaKTEePUCTHKHU. [ HapaBindeckue TOPMO3HbBIE
YCTaHOBKH.

25. | 3mepenue pacxonaa Torumsa npu ucnsitanusax JIBC.

26. | 3mepenue pacxona Bo3ayxa npu ucnsitanusx ABC.

27. | 3mepenue ycrimii 1 MOMEHTOB TTpu uctbiTanusax [[BC. Buabl BeCOBBIX TOJIOBOK.

28. | 3mepenue coctaBa OTpabOTaBIIMX Tra30B. Buabl H3MepUTENbHBIX CcpeAcTB. ONTHKO-
AKyCTHYECKHUI ra30aHaaIn3aTop (cxemMa, IPUHIII padoThl).

29. | 3mepenne coctaBa  OTpaOOTaBHIMX  Tra3oB. Buabl  W3MEPHUTENbHBIX  CPEJCTB.




Bonpocs! k 3a4ety (YCTHO)

n/n
XpomoTtorpadudeckuii razoaHaIM3aTop (CXema, MPUHIMI padOThI).

30. | OueHka TOKCHYHOCTH JIBUTATeNIel aBTOMOOMIICH. MeTo/I M TUTIBI UCTIBITAHUH.

31. Ornenka TOKkCHYHOCTH JBurateneit aBromoomiend. E3nopoii mukin ECE +EUDC npasun EQK
OOH.

32. | OueHka TOKCHYHOCTH JBHrarenei apromoOumieil. Cxema mabopaTopuu MO OLEHKE
TOKCUYHOCTH.

33. MeToapl OIIEHKH TBIMHOCTH OTPabOTaBIINX T'a30B.

34. | B yem 3axiouaroTcs BpeIHOE BIUSHUE MEPEXOJHBIX IPOIECCOB Ha XapaKTEPUCTHKU
JIBUTATENIS] ¥ €T0 MIPUYUHBI.

35. | Ilyck aBuraTess u ero 0COOCHHOCTH. Y CIIOBHS 3aITyCKa.

36. | [Iporpes nBurarens. 3HaueHHUE MPOTPEBA B KCILTyaTallUH.

37. OCTaHOB ABUTATENSI U €O OCOOEHHOCTH.

38. | IlonsiTHe pa3roHa ABHUTaTEIIsl.

39. | TunuyHOE N3MEHEHHUE MapaMeTPOB MPU PA3TOHE JIBUTaTEIs

40. | XapakTep HU3MEHEHHUS HHAWKATOPHOTO JaBleHUS M JAp. T[OKa3aTreneil aBurarens B
CXOJICTBEHHBIX pabOUMX IUKJIAX.

41. | Meronuku npoBeieHUs] HAYYHO-UCCIIEOBATEILCKUX M ONBITHO-KOHCTPYKTOPCKUX paboT

42. | YcnoBusi OKCIUTyaTallMd TPOEKTUPYEMBIX OJHEpreTudeckux yctaHoBok ATC wu  wmx
KOMITOHEHTOB

43. | OCHOBBI METOJIMKH TEXHUKO-YKOHOMHUYECKUX PACUCTOB

44. | Cucremsl yrpaBlIeHUs WHKEHEPHBIMU JaHHBIMU

45. | [lopsiiok NOArOTOBKY MaTepUasoB JUIsl TATEHTOBAHMUS

46. | Jlyymue mpakTHKU pa3paboTku sHepreTudecknx yctaHoBoK ATC v UX KOMIIOHEHTOB

47. | ®opMUpOBaHHE TEXHHUYECKUX TpeOOBaHMI M TEXHHUYECKHX 3aJaHUil Ha pa3paboTKy
sHepreTrdeckux yctaHoBOK ATC 1 X KOMIIOHEHTOB

48. | [IpenBapuTenbHas OIICHKAa TEXHUKO-DKOHOMHYECKHMX TIOKa3aTelled Ha MPOEKTHPYEMbIe
sHepreruyeckre yctaHoBKH ATC 1 uX KOMIOHEHTHI

49. | Jlyymue mpakTHKU pa3paboTku sHepreTudecknx yctaHoBoK ATC v UX KOMIIOHEHTOB

50. | CnpaBouHO-HH(DOPMAIIMOHHBIE MAaTEPHUATIBI MO BBITYCKACMOW MPOAYKIIMH, MPUMEHSICMBIM
TEXHOJIOTUSIM ¥ HAay4YHO-HCCIEAOBATEIbCKUM M  OMBITHO-KOHCTPYKTOPCKUM paboTam
BeIylIUX pupm

51. | PesynpTarsl ucnbiTanuii sHeprerudecknx ycraHoBok ATC 1 X KOMIIOHEHTOB

52. | CucreMsl ynpaBiieHUs] HHKCHEPHBIMU JTAHHBIMU

53. | ®opMupoBaHUE IUIAHOB Pa3padOTKH KOHCTPYKIUHM, JKCIUTyaTallUOHHO- TEXHUYECKOW H
KOHCTPYKTOPCKOM JOKYMEHTAllMH Ha SHepreTndeckrne ycTaHOBKU ATC 1 MX KOMIIOHEHTHI

54. | IlmanupoBaHue pecypcoB sl pa3padOTKU KOHCTPYKIIMK dHepreTndeckux yctaHoBok ATC u
X KOMITOHEHTOB

55. | Pacnpenenenne u kKoopauHaius paboT Mo pa3paboTKe KOHCTPYKIMM HHEPreTHYecKUx
yctaHoBOK ATC 1 UX KOMIOHEHTOB

56. | KoppekTtupoBka IJIaHOB pa3paOOTKH KOHCTPYKIIUU W KOHCTPYKTOPCKOW JIOKYMEHTAIIMH Ha
sHepreruyeckre yctaHoBKM ATC 1 uX KOMIOHEHTBI

57. | Metoguku TpOBEACHHMS] pPAcueTOB CHUCTEM »JHepreTudeckux ycrtaHoBok ATC u ux
KOMIIOHEHTOB

58. | [lpuHmmmel pabOTBI H  YCJAOBHS — OKCIDIyaTalldd  MPOCKTHPYEMBIX  KOHCTPYKITHI
sHepreTnyecknx yctaHoBoK ATC 1 UX KOMIIOHEHTOB

59. | TpeboBanusi HOPMATHBHOW TEXHMUYECKON JOKYMEHTAllMHM, TEXHHUYECKUX pPETIaMEHTOB,
HAI[MOHATILHBIX U MEXKIYHAPOJIHBIX CTAHAAPTOB B OTHOIICHUHM JHEPIETHUECKUX YCTaHOBOK
ATC 1 uX KOMIIOHEHTOB

60. | UTHCTpYMEHTBI CUCTEMBI MEHEDKMEHTA KaueCTBa




Bonpocs! k 3a4ety (YCTHO)

n/n

61. | Metoauka CTpyKTypUpOBaHUs (PYHKITMU KauyecTBa

62. | Konnenmus >KM3HEHHOTO ITUKJIa MPOIyKTa

63. | IIporeccHbIi TOAXO0/ K YIIPABICHUIO OpTaHU3aIien

64. | mxeHepHbIe JaHHBIE C YYETOM TEXHHUYECKUX TPEeOOBaHHMA

65. | MeToauku Juisl pacyeToB CUCTEM dHepreTndeckux ycTaHoBOK ATC M UX KOMIIOHEHTOB

66. | BiusHue kiro4yeBbIX (PAaKTOPOB HA BBIXOJHBIC XapAaKTEPUCTHKH SHEPreTUYECKUX YCTAaHOBOK
ATC 1 ux KOMIIOHEHTOB

67. | IIpoyHOCTHBIE CBOWCTBA MaTepUAIOB U  IPOYHOCTHBIE CBOICTBA KOMIIOHEHTOB
sHepreTudeckux ycraHoBoK ATC, cBS3aHHBIX C 0COOCHHOCTSMHU KOHCTPYKITHHA

68. | Jlyuymme npakTuku pa3paboTku sHepreruueckux ycraHoBoK ATC M uX KOMIIOHEHTOB

69. | Jlexommo3umms 3a1a4 Ha pa3padOTKy KOHCTPYKIIMH dHepreTudeckux ycranoBok ATC u ux
KOMIIOHEHTOB

70. | KoopauHamusi neHCTBUH HCIIOJHUTENEH pa3padOTKH KOHCTPYKIUH SHEPreTUYECKUX
ycTaHOBOK ATC 1 MX KOMIIOHEHTOB

71. | MOHUTOPUHT W  KOHTPOJb  BBIIOJHEHUS  IIJJAHOB  Pa3pabOTKM  KOHCTPYKLUH,
IKCITYyaTallUOHHO-TEXHUYECKOH M KOHCTPYKTOPCKOM JOKYMEHTALlMM HAa 3HEPreTUYECKUE
yctaHoBKM ATC 1 MX KOMIIOHEHTBI

72. | KoppektupoBka IJaHOB pa3pabOTKU KOHCTPYKLUH 3Heprerudeckux yctaHoBok ATC u ux
KOMITOHEHTOB

73. | IloaroroBka mpeuIoKEHUI 0 YHU(PHUKAIMA ¥ TPUMEHEHUIO OPUTHHAIBHBIX MM CEPUHHBIX
sHepreTudeckux yctaHoBOK ATC u nx KOMIIOHEHTOB

74. | AHanu3 pe3yabTaTOB BBINOJHEHHBIX PAacdyeToOB cHUCTEM sHepreTudeckux yctaHoBok ATC u
UX KOMIIOHEHTOB

75. | Ilponenypa nmosydeHus: aTEHTOB

76. OCHOBBI ITATEHTOBEIECHUSA

77. | Konctpykiuu saeprernyeckux yctaHoBOK ATC 1 MX KOMIOHEHTOB Ha MaTEHTHYIO YUCTOTY

78. | IlaTeHTHBII MOHUTOPUHT

79. | AHanM3 COOTBETCTBHUS pa3pabaThIBa€MbIX »JHepreruyeckux ycraHoBok ATC wu wux
KOMITOHEHTOB TPeOOBaHMSIM NMaTEHTHOW YHCTOTHI

80. | ®opmupoBaHUE NPEATOKEHUN 110 MPOBEACHUIO MATEHTHBIX UCCIIEOBAaHUI YHEPreTHYECKUX
yctaHOBOK ATC 1 UX KOMITOHEHTOB

81. | ®opmupoBaHUeE 3asBOK Ha NATEHTOBAHNE 00bEKTA MHTEIJICKTYaIbHOM COOCTBEHHOCTH

82. | Oco0eHHOCTH TEXHOJIOTHI ONBITHOTO M CEPUIHOTO MPOM3BOJICTBA OPTaHU3ALUU

83. | MeToauku aHanu3a BUJOB U MOCJIEACTBUN MOTEHIIUAIBHBIX OTKAa30B

84. | baza JaHHBIX OTKJIOHCHWH MapaMeTPOB, BIIMSIOIMIMX Ha ITOKA3aTeIH AKCILTyaTal[MOHHON
HAJEKHOCTH BBITYCKAaEMOW MPOAYKIIMH

85. | XapaKkTepuCcTHKH TEXHOJIOTHUECKOTO 000PYJOBAHUS

86. | YcioBus dKCIUTyaTalliu MPOEKTUPYEMBIX KOHCTPYKIIHHA dHEpTreTHIecKuX ycTaHoBOK ATC u
1X KOMIIOHEHTOB

87. | OcoOeHHOCTH BIUSHHS N3MEHEHHI KOHCTPYKIIMU Ha TEXHUYECKUE ITapaMeTPhl H3/IeIHs

88. | TexHuyeckne XapakTepUCTUKH 0OOpYIOBAaHUS JJISi UCTIBITAHUN DHEPreTHUECKUX YCTAaHOBOK
ATC 1 MX KOMIIOHEHTOB

89. MeroMka MpoBEICHNS U3MEPEHUN U UCTIBITAHUI

90. | TpeOoBaHMsT HOPMATHBHOW TEXHWYECKOH JIOKYMEHTAIMW, TEXHUYECKHUX PETJIAMEHTOB,
HAlMOHAJIBHBIX U MEXKIYHAapOJHBIX CTAaHAAPTOB B OTHOLIEHUHM HHEPrETHUECKUX YCTAaHOBOK
ATC u uxX KOMIIOHEHTOB

91. | OTkOHEHUsI OT KOHCTPYKTOPCKOH  JIOKYMEHTAllUM, TEXHUYECKUX TpeOOBaHUH U
(GopMHpPOBATh PEKOMEHIALUH 110 UX YCTPAHEHUIO

92. | TexHONOTHYECKHE TPEUIOKEHNUS M OOOCHOBBIBATH BBHIOOP TEXHOJIOTHMH OIBITHOTO U




Bonpocs! k 3a4ety (YCTHO)

n/n
CEpUHHOIO MPOU3BOACTBA

93. | BiusiHMe TEXHOJOTHYECKUX OCOOCHHOCTEW M3TOTOBJICHUS HA TEXHUYECKHUE XapaKTEPUCTHKU
KOMITIOHEHTOB DHEpPreTHYeCcKuX ycTaHoBoK ATC

94. | MOHMTOpPHUHT TMOKa3aTeNel AKCIUTyaTallMOHHONW HAJEKHOCTH HSHEPreTHUYECKUX YCTaHOBOK
ATC n uX KOMIOHEHTOB

95. | Pe3ymbTaThl HCCIENOBAHMNA W MCHBITAaHUM »HepreTHueckux yctaHoBok ATC u wux
KOMIIOHEHTOB

96. | TexHuyeckoe 3a/laHUe I aHAJTN3a BUJIOB M OCJIEICTBHIA MOTEHIIMAIBHBIX OTKA30B

97. | AHanu3 TEXHOJIOTUM M3TOTOBJIEHUS M COOpKH »Hepreruueckux ycraHoBok ATC u ux
KOMIIOHEHTOB B OIIBITHOM U CEpUIHOM IPOU3BOJCTBE M XaPAKTEPUCTUK TEXHOJIOIMYECKOTO
o0opynoBaHUs

98. | AHanu3 pe3yabTaToB UCHBITaHUM SHepreTuueckux ycraHoBOK ATC M uX KOMIIOHEHTOB

99. | Pa3paboTka TpEUIOKEHUH 1O KOPPEKTUPOBKE KOHCTPYKTOPCKOM JOKYMEHTAIlMH |
MEPOIPUATHM 10  YCTPAaHEHHUIO  3aMEYaHUM, BBIABICHHBIX IPU  OJKCILTyaTaluu
sHepreTrueckux yctaHoBOK ATC 1 X KOMIIOHEHTOB

100. | Pa3paboTka MeponpusATH IO YCTPAaHEHHMIO 3aMEYaHUN 110 pe3yiabTaTaM MCIBITaHUH
sHepreTrueckux yctaHoBOK ATC 1 X KOMIIOHEHTOB

101. | Pa3paboTka TpeOoBaHMH MAJs1 MOCTABLIMKOB C YYETOM JAHHBIX PE3YyJIbTATOB MCIIBITAHUI
sHepreTrueckux yctaHoBOK ATC 1 X KOMIIOHEHTOB

102. | PazpaboTka MeponpuUATHHA MO BBISIBICHUIO W YCTPAHEHUIO Je(PEKTOB KOHCTPYKIIHMA
sHepreTrueckux yctaHoBOK ATC 1 X KOMIIOHEHTOB

103. | Pa3paboTka MeponpHusATUH 10 U3MEHEHUIO KOHCTPYKIIMU SHEpreTHdeckux ycraHoBoK ATC
IIpY U3MEHEHUH 3aKOHO/IaTENIbHBIX TPEOOBAHUN K KOHCTPYKIIMU SHEPTrEeTHUECKUX YCTaHOBOK
ATC

104. | KoHTposib BHEIpeHUs] HOBOM TEXHUKHU B IPOU3BOJICTBO




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoOBeAeHUA
Cemectp . Kpurepuu u HopMbI OLlEHKH
NMPOMEKYTOUHOI
arTrecTaluu
2 3aueT (yCTHO) 3aCITy)KUBAaeT CTYICHT, OOHApYKUBIIHI

«3a4YTCHO»

3HaHWsI OCHOBHOTO y4eOHOro MaTepraia B
00beMe, HEOOXOAUMOM IS JallbHEHIIEH
yueObl W mpejacTosimed  paboThl 1O
CHEIHANBHOCTH,  CIPABISIIOINUICS ¢

BBITIOJTHCHUEM 3aJIaHAM,
MPEeIyCMOTPEHHBIX — mporpammoii. Kak
MPaBuUIIo, OLIeHKa "3a4TeHo"

BBICTABJIACTCA CTYACHTaM, OOIYCTHBIIUM
MOrp€IIHOCTU B OTBETC Ha 3K3aMCHE H
npu BBIIIOJTHCHU N OK3aMCHaAIIMOHHBIX

«HE 3a4YTCHO»

3aJlaHUH, HO 001a1aF0IIIM
HEOOXOAWMBIMH  3HAHHSAMH IS WX
YCTpaHeHI/IH mona pYKOBOILCTBOM
MpenojaBaTes

BBICTABJISIETCS CTY/ICHTY,
0oOHapyXHBIIEMy MpoOenbl B 3HAHUAX
OCHOBHOTO y4eOHOro Matepua’a,
JIOTTY CTUBILIEMY MPHUHIUITHAATBHBIC
OIIMOKH B BBITTOJIHEHUH

IPEAYCMOTPEHHBIX IPOTPaMMOi 3aaHuil.
Kak mpaBuno, omnenka "He 3a4TeHO"
CTaBHUTCSl CTYJEHTaM, KOTOpble HE MOTYT
MPOJIOJDKUTE O0y4YeHHE WM MPUCTYIHUThH
K TpodeccHoHATBHON JesTeEHOCTH 10
OKOHYaHUM By3a 0€3 JOMOJIHUTEIbHBIX
3aHATHI no COOTBETCTBYIOLIEH
JIUCITUTIINHE




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe mocooue,
HaumeHoBaHue
NPAKTHKYM, AP.) 3EC
1 | H. . Yaiinos, H. A. KoucrpyupoBanue JBUTATENCH YuebHuk 2023 OBC «Jlanb»
NBamenko, A. H. BHYTPEHHETO CrOpaHus
Kpacnokyrckuii, JI. JI.
Msrkos ; mox pen. H. /1.
YaitHoBa
2 | A. B. Kocrenko, A. B.| ABToMOOWIb. VYcerpoiicTBo. Y4eOHoe nmocodue 2023 OBC «Jlanb»
[Terpos, E. A. CrenanoBa [u | ABTOMOOMJIbHBIE ABUTATENN
Ap.].
3 | Ilerpos, A. H. TexHuueckas TEPMOJINHAMUKA u Y4aeOHHuK 2023 3BC «Jlanb»
TeruIonepeiaya
4 | K. B. Kocrun, A. H. | KoHCTpyKIHs BOCHHBIX KOJECHBIX MAIIWH : VY4aebHOe mocobue 2023 3BC
I'ankun, C. JI. bpukca [u | ABromobunu Ypan-4320-10, Ypan-4320-31 "ZNANIUM.CO
ap.]. M"
5 | bamupos P. M. ABTOTpPaKTOpHBIE JABUTATENN: KOHCTPYKLIUS, Y4eOHuk 2022 OBC "Jlanp"
OCHOBBI TEOPUU U pacyera
6 |M. II. Bampsexo, H. /I. | Pacuer kuHEeMaTWKW W JWHAMHUKHU PSTHBIX VY4eOHoe nocobue 2022 9bC
YaliHoB MOPILIHEBBIX JABUTATENEH "ZNANIUM.CO
M"
7 | Cypkun, B. . OcHOBBI TEOpUU U pacuéTa aBTOTPAKTOPHBIX VYuebHoe nmocobue 2022 OBC "Jlanp"
JIBUTATENIC: KypC JEKIUN
8 | Kprokos K. C. Teopus 1 KOHCTPYKIIMSI CUIIOBBIX YCTAHOBOK VYuebHoe nmocobue 2021 9bC
"ZNANIUM.CO
M
9 |B. C. KypacoB, B. B.| Teopus asurateneii BHyTpEHHETO CTOpaHHS VY4aebHOe mocobue 2021 3BC
Jparynenko "ZNANIUM.CO




Tun (yueOHuK, yueOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocoodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoaunorexe /
n/n MeToIMYecKoe nmocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
9bC
M
10 | ®denotosa E. JI. NHdopManinoHHbIE TEXHOJOTHH B HayKe M VYuebHoe nmocobue 2019 9BbC
00pa3oBaHUU "ZNANIUM.CO
M
11 | Jlorynosoii O. C. [IpencraBnenue u BU3YaIU3aIUsl y4EOHUK 2020 3bC
pPe3yNbTaTOB HAYYHBIX UCCIIETIOBAHUI "ZNANIUM.CO
M
12 | AnekceeB . B., Jley A. T OCHOBBI ~ 3alIUTBl  HMHTEIUICKTYaJIbHOU VYuebHOe mocobue 2020 3BC "Jlanp"
COOCTBEHHOCTH
13 |Tom A. H. Junamuka JIBUTATEIICH: KypCOBOE Y4eOHoe mocodue 2021 ObC
MIPOCKTUPOBAHHUE "ZNANIUM.CO
M
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHHK, yueOHOE KO'HH%CTEO B
Ne nocodue, yue0Ho- HayHiHoun
ABTOpBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOoanYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaunmenoBanue
IbC
1 | Cypxun B. U. OCHOBBI TEOPHH U pacyeTa aBTOTPAKTOPHBIX | yueOHOe mocobue 2020 5
IBUTATEIIeH
2 | Haymos C. A. Metoarka  BBINOJIHEHHS  TEIJIOBOTO M | yueOHOe rmocobue 2015 3BC "IPRbooks"
JIMHAMAYECKOTO PAacueTOB JIBUTATEINICH
3 | Kocosa E. H. [u 1p.] KommnbioTepHble TEXHOJIOTMM B HAy4HBIX | yueOHOE mocobue 2015 3BC "IPRbooks"
MCCIICIOBAHMSIX
4 | bananmuna H. B. OCHOBBI AKCTIEPUMEHTAIBHBIX | ydeOHOe mocodne 2015 3BC "IPRbooks"

HUCCIIENOBaHUN




Tun (yueOHUK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocoodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOANYECKOoe mocooue,
HaunMeHoBaHHe
NPAaKTHKYM, JP.) 3EC
5 | ®enopos 1O. H. CnpaBounuk uHxkeHepa mo ACYTIL: | YueOHO-IpaKTHYECKOE 2018 2
IIPOSKTUPOBAHKE U pa3padOTKa rocodue
6 | Mankun B. C., bByrakos }O. | OcHOBBl ~ JKCIUTyaTallui W pPEeMOHTa | YueOHoe mocodue 2007 220
C. aBTOMOOMIIEH
7 | Mankun B. C. TexHHUUYEeCKass IKCIUTyaTalsl aBTOMOOWIeH: | YueOHoe mocooue 2007 153
TEOPETUYECKHE U TPAKTUUYCCKHE ACTICKThI
8 Mankus B. C. Hagme:xxHOCTh  TEXHHMYECKMX CUCTEM U | YdeOHOe rmocodue 2010 112

TEXHOT€HHBIN PUCK




8.3. Ilepeuennr mpodeccHoOHAJBHBIX 0a3 JAHHBIX M MH(POPMAIMOHHBIX CIPABOYHBIX
cucTeM

— WebofScience [DnexkTpoHHBIH pecypc|: MyabTHIUCIUIIIMHAPHAS pedeparuBHas Oaza
nanubix.  — Philadelphia: ClarivateAnalitics,  2016—-. —  Pexum  mocryna:
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

— Scopus [DnekTpoHHbIH pecypc]: pedeparuBHas 6a3za manubix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.

— Elibrary [DnekTpoHHBIi pecypc]: HaydHas djeKTpoHHas O6ubauorexka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — SI3. pyc., aHr.

— SpringerLink [DnexTponHblit pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocrymna: link.springer.com. — 3ari. ¢ skpana. — SI3. aHr.

— ScienceDirect [Onextponnslii  pecypc]: KOJJICKIIMA  DJEKTPOHHBIX  KHUT
usnarenscrBa Elsevier.  — Netherlands: Elsevier, 2018-. — Pexum  mocryma:
sciencedirect.com. — 3aru. ¢ 3kpaHa. — 53. aHrII.

8.4. IlepeueHb NPpOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexkBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBHUS — OECCPOUHO

2 | Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JICHCTBUS — OECCPOUHO
AcademicEdition

3 | AHTHIUTaTHAT 985/2016 ot 06.10.2016

4 | Mirapolis Human Capital Management JMIIEH3UOHHBIH noroBop Ne 234/10/21-K

ot 19.10.2021, cpok aeiicTBus — 10
01.03.2022

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

N/ | NPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

b-208. YueOnas ayauropus misi mpoBeneHust | CTomsl YUEHUYECKUE JIByXMECTHbBIE
3aHATUN  JIGKIIMOHHOTO  THMAa. Y4eOHas | (MOHOOJIOKH), CTOJ IperoiaBaTeNIbCKui,
ayTuTOpUsl  JUIsL  TIPOBEINEHHUS  3aHATHH | Tocka ayauTopHas (MmenoBasi), cryi, [IBC
ceMHUHapcKoro Tumna. YueOHas ayautopus ais | JI-30-37, nacrennsle miakatsl, /JIBC B-2,
KypcoBoro mnpoektupoBanus (BemonHenus | JABC 3uJl 130, JIBC A3JIK412, JIBC
1 | xypcoBeix pabot). YueOnas aynurtopust s | BA31111, 6mok kaprep B cOope PIIJ,
IIPOBEICHUSA TPYIIIOBBIX U WHIAMBUIYAIbHBIX | HAIJISAIHOE rnocooue "[Mlatynsr",
KOHCYJIbTallMii. YueOHas ayauTopus JJs | Ta30TYpOMHHBIN  JBUTarenb, PEIyKTOp
MpOBECHUS 3aHATUN Tekymero koutposus u | ['TIl, snextpuueckuit crenn "Cucrema
IIPOMEKYTOUYHON aTTECTALUU. OXJaxJaeHus",  JJIEKTPUUYECKHH  CTEH.
"Cucrema cmasku', PIIJI, IBC BA3 2108,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

HarggHoe nocoodue "KoneHuartele Bajbl",
HarsiiHoe nocobue "llopuHu" cremnaxu
¢ y3namu ¥ arperaramu JIBC

b-209. Vuebnas aymutopus sl IPOBEACHHUS
3aHATHM  JEKIMOHHOIO0 THHAa. YdeOHas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHUHAPCKOT0 TUIA. YUueOHas ayTuTOPHS IS
KYPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCyNbTallMil. VYueOHas ayautopust Ui
MIPOBEJICHUS 3aHITHHA TEKYIIEr0 KOHTPOJSI U
MIPOMEXKYTOUHOM aTTeCTaIuu.

Crombl YUEHUYECKHE JIBYyXMECTHBIC
(MOHOOJIOKH), CTOJ TPENOIaBaTEeIbCKUM,
CTYJ IpenoaBaTeiIbCKuii, Kadeapa, JocKa
ayIMuTOpHas (MeJIoBas), YKpaH.

b-212. KommnbroTepHblid Kkiacc. YdeOHas
ayAuTOpus AN TPOBENEHHS  3aHSATHH
JEKIIMOHHOTO THIA. YueOHas ayauTopus IUis
NPOBEJCHUS 3aHATUH CEMHHAPCKOTO THUIIA.
VYuebHas  aymauTopus AN IPOBEACHUS
nabopaTtopHbIX paboT. YueOHas ayauTopHs
ISt KypCOBOTO MIPOEKTHPOBAHHUS
(BBIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUSl Ui TIPOBEACHUS TPYIIOBBIX |
WHJMBUIYAIbHBIX KOHCYJIbTalMi YueOHas
ayAUTOpUsl Ui TIPOBEACHUS  3aHATHH
TEKyIIEro KOHTPOJS M MPOMEXYTOUHOU
aTTeCTAIIHH.

CTOJIBI yYEHUYECKHE, JIOCKa ayJauTOpHAs,
CTOJ MPEToIaBaTeIILCKUH, CTYJIbsI
VUCHUYECCKUE, CKaHep, MKa] KHIKHBIH,
1K, nocka aynutopHas (MenoBas)

b-214. JIaboparopus "I'a3oBas iuHamMHKa"

CTeJUIaX C HarsIAHBIMU  TTOCOOMSIMH,
CTeJIaXX € Ja0OpaTOpPHBIMU MOCOOMSIMH,
BaKyyMHBIH MpPHUBOJ, CTOJbl YUEHHYECKUE
JIBYXMECTHBIE (MOHOOJI0KM), JI0CKa
ayIuTOpHas, TypOOKOMITpeccop,
BaKyyMHas ~ 3aclIOHKa,  BaKyyMMeTp,
HarJsiiHbIe nocoowus, CTOJ
MIPENOIaBaTEIbCKUN, CTYI
NPEMo/IaBaTeIbCKH.

Bb-104. Y4eOHO-MOTOPHBIH OOKC

Cronsl YYEHHUYECKHE,
Y4YEHHUYECKHUE,

anekTpoHocueTHeld Y3-34A, BOJBTMETP
yHUBepcaiabHbli  B7-21, »ieKTpoHHBIN
taxoMmetp TII-3, TOMIMBHBIA pacxomomep,
BECHI, ABUTaTelb OeH3MHOBEIEI BA3-2114,
TopMo3Hasi yctaHoBka MEZ  Vsetin,
pecusep., JaBKa MsTKasl., mkadg
METAIUIMYECKUA., JBHUTATEeIb IW3ECILHBIN
J-37b., UHJUKATOP MAMU-2A.,
MaHOMETPOBBIT CTEHJ., MaHOMETP

CTYJIbA
4aCTOMETP




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTHYeCKUX U JIa0OPaATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)
KUJIKOCTHBIN, y3en noxapotyueHus OV -
3-BCY
[Tomemienue a5 caMOCTOSTENbHOM pabOTHI CroJibl y4eHUUYECKHUE, CTYIbs
6 | crymentos (I"-401) yuennueckue, [1K ¢ BbIxos10M B ceTh

Nutepner
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