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AHHOTALUA

Hucuunnuna «OKciulyaTallds M HUCHbITAaHUA cuUcTeM yrnpaBieHuss JIA» BXxoauT B
00pa3zoBaTeNbHYIO0 MPOrpaMMYy MOATOTOBKH CTYAEHTOB IO HampaBieHHio «24.05.06 «Cuctemsl
yIpaBICHUS JIETATEIbHBIMU amllaparaMu» HaMpaBIeHHOCTh «[IpuOOpBI cucTeM yIpaBICHUS
JeTaTeNbHBIX anmapaToBy. JluciuminHa peanusyercs kadeapoi Nel3

JlucuurinHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIINNA:

[IK-4 «CrmocoOeH KOOpAMHHMPOBATH IMOATOTOBKY, MPOBEACHHWE W aHAIHM3 PE3yJbTAaTOB
UCIIBITAHUHN MPUOOPOB OPUEHTALINY, HABUTAIIMHM U CTAOWIIM3AIUY JIETATeNbHBIX alapaToB U UX
COCTaBHBIX YacCTEN»

[IK-7 «CrnocobeH MpeacTaBisTh pPe3yNbTaThl HCCIEAOBAaHMM B (opMe OTYETOB,
pedepartoB, 0030poB, MyOIUKAIIHI, TOKIAI0B M 3aBOK Ha HM300pETECHUS

CoaepxkaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIMPOCOB, CBS3aHHBIX C JKCIUTyaTalued u
WCTIBITAHUSIMM  CHCTEM yrpaBiieHus JIA

[IpenogaBanue MUCHUIUIMHBI TPEIyCMAaTPUBAET clieAyromue (OpMbI  OpTraHU3AINH
yueOHOro mpoliecca: JIEKIUH, MPaKTHUYECKHE 3aHSTHs, CaMOCTOsITeNIbHasg padoTa CTYHAEHTa,
KOHCYJIbTAIINH.

[TporpaMMoil JUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIUE BHUIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6mmas TpyA0€MKOCTh OCBOCHHS TUCIIMIUIMHBI COCTABIISIET 5 3aueTHhIX enunuibl, 180 gaca.
SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYEeHUs MO JUCHUIINHE

1.1. Heau npenogaBaHus AW CHUNIHHBI

OCHOBHOM 1ENbI0 JUCHUIUIMHBI "DKCIUTyaTallMsi W MCOBITaHUA CcUCTeM yrpaieHus JIA"
sBiseTcss (opMHpOBaHME Yy CTYAEHTOB TPOYHON TEOpPETHUECKOM ©Oa3bl MO METOHOJIOTH
MIPOBEICHUS MCIIBITAHUN W SKCIIEPUMEHTAIBPHOU OTpabOTKH cucTeM ympasieHus JIA , a taxxe
M0 OpPraHU3alUU MMOCIEeAYIONIEH TEXHUYECKON IKCIUTyaTallui TAKUX CHCTEM.

1.2. IlucuuniimHa BXOAUT B COCTaB 00s3aTeIbHOI YacTH 00pa30BaTe/IbHON NMPOrpamMMbl
BbIcHIero oopasosanus (aajee — OII BO).

1.3. [lepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH MPOrpaMMbl

B pesynbrare m3ydeHus AUCHHUIUIMHBI OOYYArOIIUNCA JOHKEH 00JadaTh CIEIYIONIMMHE
KOMITETCHIIMSMU WJIM WX JacTsAMUA. KOMITETEeHIINY U WHIUKATOPBI UX TOCTHKCHUS TIPUBEICHBI B
Taommie 1.

Ta6mmma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB MX JTIOCTHIKCHUS

Koo n
Kareropus (rpynma) Koza v HanMeHoBaHNE HHIMKATOPA JOCTH)KEHHUS
HalMEHOBaHUE
KOMIIETEHIIH KOMIIETEHINH
KOMIIETEHIINH
[1K-4.3.1 3HaTh TEXHOIOTUYECKYIO U
[1K-4 Criocoben npuOopHyIo 6a3y, UCTIOIB3YEMYIO TS
KOOpAUHUPOBATh MIOBEICHUS UCIIBITAHNN
MOJITOTOBKY,

[1K-4.VY.1 ymeTs pa3zpabaTbIBaTh IJIaHBI,
IIPOrpaMMbl U METOAMKH ITPOBEACHUS
UCTIBITAHUN IPUOOPOB OPHEHTAIMH, HABUT ALK

MPOBEJICHUE U
aHaJN3 Pe3yJIbTaToOB

[IpodeccroHanbHble ECHIgTaHHH Y CTaOWMIIN3aINH JICTATEIbHBIX aIllapaToB, UX
KOMIICTEHITUU PHOOPOB COCTaBHBIX YacTeu
OpHUEHTAIIHH,
HABUTALHH ¥ [1K-4.Y.2 yMeTb NpUMEHATh COBPEMEHHbIE
cTabuIusamm MPOrPaMMHBbIC CPE/ICTBA AT aHATH3A
eTATeTbHBIX pe3yabTaTOB HCIIBITAHUI
anmnaparoB U UX [1K-4.B.1 Bnanets MmeTogamMu 00pabOTKH
COCTaBHBIX YacTei Pe3yabTaTOB UCIIBITAHUI C UCIIOIb30BaHUEM
ANEKTPOHHO-BBIYUCIUTEIFHON MAITUHBI
IIK-7 Cnocoben [1IK-7.VY.1 ymeTb 0dopMIIATh MyOIUKAIIHOHHBIC
TpEACTABIIATE MaTepuasbl U HAyYHO-TEXHUUYECKYIO
PESYIIBTAThL - JOKYMEHTAIUIO, HCIIOJIB3YsI HOPMBI PYCCKOTO
[IpodeccnonanpHbIC HCCIICIOBARMH B SI3bIKa
¢dbopMe 0TYEeTOB,
KOMIIETEHIUH I1K-7.B.1 B1ameTs HaBBIKAMH 00OOIIEHNS,

pedepaToB, 0030pOB,
myOIuKaIu,
JOKJIAJIOB ¥ 3asIBOK
Ha U300peTeHus

(bOpMYTHPOBAHUS 1 H3JI0KCHUS PE3yTbTATOB
HAYYHO-HMCCIIE0BATENbCKUX U OMBITHO-
KOHCTPYKTOPCKUX paboT




2. MecTto nucuuniinubl B cTpykrype OIl

JucuumirHa Oa3upyercst Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH IPH HU3Y4YEHUHU
CIIEYIOIINX AUCLHUIIINH:

- BBegeHue B crienimagbHOCTD,

- Marematuka (MaremaTudeckuit ananus, JlnneliHas anredpa v aHaATUTHYECKAs

reomerpus, luddepennnanbable ypaBHEHMs, Teopus BEpOATHOCTH U MaTeMaTHUYECKast

CTaTUCTHUKA),

- Ou3ukKa,

- Xumus,

- MarepuanoBeneHue,

- TeopeTnueckast ¥ MpUKJIaJHas MEXAHUKA,
3HAaHMs, TOJIyYEHHBbIE IIPUM M3YyYCHUM MaTepuala JAHHOM JWCLMILIMHBI, HMMEIOT Kak
CaMOCTOSITEIbHOE 3HAUY€HUE, TaK W MCHOJB3YIOTCS MPU HM3YyYEHUH JPYIMX AUCHMIUIMH H
HOJTrOTOBKE BBITYCKHON KBATH()UKALMOHHON pabOoThl CHIIMAIICTA.

3. O0beM U TPYA0EMKOCTh TN CHUTTUHBI
Jlannbie 00 001meM 00beMe AUCITUTUTMHBI, TPYIOEMKOCTH OT/ACIBbHBIX BUIOB YU4eOHOM pabOTHI 1O

IMCLUUIUIMHE (M pactpeaesieHue 3TOH TPYA0EeMKOCTH IO CeMECTpaM) MpeICTaBlIeHbI B Tabnuie 2

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

Bun y4eOHoI paboThI TpynoeMKocTb 1o
Beero ceMecTpam
Ne9

1 2 3
O61as TPYA0eMKOCTh AUCHMILIMHBL, 5/ 180 5/ 180
3E/(4ac)
H3 nux uacoe npaxmuyeckoit n0020moeKu 17 17
Ayoumopmusle 3auamus, BCEro yac., 51 51

B mom wucne

nexrmu (J1), (dac) 34 34
[Ipaktuueckue/cemunapckue 3anstus (I113),

(gac)

naboparopusie padoTsl (JIP), (1ac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (wac)

Dk3aMeH, (Jac) 36 36
Camocmoamenshasa paboma, BCEro 93 93
(qac)

Bua nmpomMe:xyTOYHOM aTTecTallMU: 3a4ET, OKs3. 9K3.

aK3aMeH, (G epeHITMPOBAHHBIN 3a9€T
(3auer. Ik3. Iudd. 3a4)




4. Coaepxxanue JTUCUMILTHHBI
4.1. PacnpeaesjieHHe TPYA0eMKOCTH JUCHUIIMHBI 110 pa3aejaM U BUIAM 3aHATHIA

Pazaenbr 1 TeMBbI TUCHUTIIMHBI U UX TPYAOEMKOCTH IPUBEACHBI B TAOIHUIIE 3.
Tabnuna 3. — Pa3nensl, TeMbI TUCIUTUIMHBI U UX TPYIOEMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI Jlexmun 113 JIP KII CPC
(gac) (€3) (gac) (gac) (gac)
(uac)
Cemectp 9
Paznen 1. TeopeTnueckue OCHOBBI 6 33
WCIIBITAHUN U TEXHUYECKOTO
obcyxxuBanus CY JIA

Tema 1.1. ITpeamer, uenp u
coJiepKaHue Kypca.

Tema 1.2. OCHOBHBIE OHATHUS U
KJaccu(uKanus KOHTPOIIA,
UCTIBITAHUN ¥ TEXHUYECKOTO
00CITYKMBaHUS CIIOKHBIX
TEXHUYECKHX CHCTEM.

Tema 1.3. Tema — OnTumMansHOE
MJIAHUPOBAHUE IKCIIEPUMEHTATBLHOMN
otrpabotku CVY JIA.

Pasnen 2. UcoeiTanus Ha 10 6 30
BO37elicTBUE (DaKTOPOB U yCIOBUI
skn3HenHoro nukia CV JIA.

Tema 2.1. - XapakTepucTuku
(aKTOpOB U YCIOBUH JKU3HEHHOTO
mukia CY JIA.

Tema 2.2. — DkciepuMeHTaIbHAS
otrpabotka CVY JIA Ha Bo3neiicTBUE
€CTECTBEHHBIX (PaKTOPOB

Tema 2.3. — Ucterranus CVY JIA Ha
BO3JICHCTBUE UCKYCCTBEHHBIX
¢bakTopos

Pasnen 3. Texundeckas quarHOCTUKA 10 6 17
B MIPOLIECCE UCTIBITAHUN U METOBI
KoHTpoJia kayecTBa CY JIA.

Tema 3.1. Texuuueckass ITMarHOCTUKA
B MPOIIECCE UCTIBITAHUA U METO/IBI
KoHTpoJIs kauecTBa CVY JIA.

Tema 3.2. MeToabsl KOHTPOJIS
kagectBa CVY JIA.

Pasnen 4. Texanueckas 8 5 13
BKCHHyaTaI_II/I}I U CUCTEMA




TEXHUYECKOTro 00CITYKUBAaHUS U
pemonTta (TOUP) CV JIA.

Tema 4.1. - Dkcruryatanus Kak 4acTh
s)ku3HeHHoro 1ukiaa CY JIA.

Tema 4.2. - Texandeckas
skcmtyataus CY JIA.

Tema 4.3. - CtpaTeruu, nporpaMmmsbl 1

pexxumbl TOUP CVY JIA.
Hroro B cemecTpe: 34 17 93
Hroro: 34 0 17 0 93

4.2. Coaep:xaHue pa3ejioB U TeM JEeKIIUOHHBIX 3aHATHH
CogeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH IPUBEACHO B Ta0uIE 4.

Tabnuna 4 - ConepkaHue pa3/ieloB U TEM JIEKIIMOHHBIX 3aHATUI

Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHH

1

Paznen 1. TeopeTnueckue 0OCHOBBI HCIIBLITAHUI M TEXHUYECKOTO
oocayxuBanus CY JIA

Tema 1.1 - Ilpeamer, nens U coaep:kanue Kypcea.

Ponp wucnblTaHuii B mpolecce NPOEKTUPOBAHUS, IMPOU3BOJICTBA HU
skcrutyataiun CY  JIA. Dtanbl KM3HEHHOTO ILHMKJIA  CJIOXKHBIX
TEXHUYECKHX CHCTEM. 3aJaud U OpraHu3alus SKCIepUMEHTAIbHOMI
orpabotkn CVY JIA. OcHOBHbIE NPUHIMIBI TOCTPOCHUS CHUCTEM
KOHTpPOJISI U UCHBITAaHUI. DKCIepUMEHTalbHasi OTpabOTKa KaK OCHOBa
CUCTEMBbI YNPABJICHHUS KAadyeCTBOM MpoayKuuu. Ponb ucnbiTaHuii B
nporiecce co3nanusi HoBbIx o0pasmoB CY JIA.

Tema 1.2 — OcHOBHBIE MOHATHA W KiaccU(UKALUs KOHTPOIS H
UCTBITAHUN CIIOKHBIX TEXHUYECKUX CHCTEM.

Ucnbitanuss 1 KOHTpodb. OCHOBHBIE TEPMHHBI M  ONPEACICHUS.
B3anMocBs3p u3MepeHuii, KOHTpOJs W ucnbiTaHui. Knaccudukanuys
KOHTpOJNsE M ucnbITaHuil. OOoOIIeHHass cXeMa 3KCIEePUMEHTAIbHOM
orpabotku. Knaccuduxkarus otkazoB u nedexros CY JIA.

Tema 1.3 — OnrtumanbHOEe IUIAHUPOBAHUE HKCIEPUMEHTAIbHON
orpabotku CVY JIA.

CoBpeMeHHBI MOAXOJ K OpraHu3ali KOMIUIEKCHBIX IMPOrpaMm
ucneitanuii - CPOHC. Kpurepun s ¢exkTuBHOCTH  MCIBITAHHM.
Maremarnueckue MOJEeIU rporecca UCIIBITAaHUN. Meron
ONTUMAIBHOTO TUTAHUPOBAHUS SKCIEPUMEHTaNbHON oTpadotku CY
JIA.

Tema 1.4 HcnoelTaHUST  CIOXKHBIX  TEXHHYECKHUX  CHCTEM C
HUCIIOJIL30BAaHUEM MOENIEH.

Henu u 3agaun MmoaenupoBanus npu cozaanun CY JIA. UcnbeiTanusa Ha
OCHOBE (hM3MYECKOro MojenupoBaHus. DPU3NYECKOEe MOACTUPOBAHUE
00BEKTOB HUCHBITAHUN W YCIOBUM WX NPHUMEHEHHS 1O Ha3HAYEHUIO.
I/ICHBITaHI/I}I Ha OCHOBC MAaT€MaTHYCCKOI'O MOI[G.HI/IpOBaHI/IH. OCHOBHBI@




NPUHIMIOBI  TOCTpOeHUsT mareMarnueckux wmognenern CY  JIA.
KomOunupoBanue BuIbl Mozenei. MMuTalMOHHOE MOJEIMPOBAaHUE
CIOXHBIX cucteM. Dopmanm3anus CI0KHBIX CHCTEM U CYIIHOCTh
HMUTAIIUOHHOT' O MOI[CJII/IpOBaHI/ISI. I/IMI/ITaI_[I/ISI HpOI.IGCC&
dbyakunonuposanus CY JIA.

Pa3nes 2. UcnibiTanust HA BO3JelCTBHE (DPAKTOPOB U yCI10BHH
Ku3HeHHoro nukiaa CY JIA.

Tema 2.1 XapakTepucTHku (GakTOPOB U YCIOBUI )KU3HEHHOTO LUK
CV JIA.

Knaccudukanus sKcrtyaTallMOHHBIX (AaKTOPOB IO HCTOYHHKY HX
BO3HUKHOBEHHUs. Bo3Mymaromue (akTopbl B mporecce dKCIUTyaTaliu
CY JIA a’pokocmuueckoro HasHaueHus. Crumynupyoomue u
JECTAOMIIM3UPYIONIHNE SKCIUTYyaTallMOHHBIE (PaKTOPBHI.

Tema 2.3 HUcneitanus CVY JIA Ha BO3aeiCTBUE HCKYCCTBEHHBIX
(hakTOpOB.

VcnbiTanus Ha BO3ACWCTBUE BHUOpanMid: yCIOBHS MWCIBITAaHUA H
IPUMEHSIEMOE HCIBITaTelIbHOE 000pyJnoBaHue. MeToasl W BHIBI
BUOpoucnbITaHui. VcnblTaHWsT Ha yIapHbIE BO3JEHCTBHSA: YCIOBHS
UCHBITAHUNA M IpUMEHseMOoe 00OpyJOBaHUE, METOAbl MCHBITAHUH Ha
yaapHoe BoszaeuctBue. HcenblTaHus Ha BO3JCUCTBHE JIMHEHWHBIX
YCKOPEHHUH: YCIOBHMS MWCIBITAHUM M IPUMEHAEMOE HCIBITATEIbHOE
o0opynoBaHue, METOJAbl HCHbITaHWH. McnbiTaHus Ha BO3JACHCTBUE
aKyCTHYECKOrO IymMa. YCJIOBHA HCHBITAHUA M INPUMEHSIEMOE
obopynoBaHue, METOAbl HcnbITaHuil. KoMOMHUPOBaHHbBIE WCIBITAHHS:
YCIIOBHSI MCIBITAaHUM Ha KOMOWHUPOBAaHHOE BO3JEHCTBHE BHEIIHUX
(bakTOpoB M mpHUMEHseMOe OOOpYJOBaHUE , METOJbl IPOBEACHUS
WCIIBITAaHUM.

Tema 2.2 DkcnepumenTansHas otpadotka CY JIA Ha Bo3zieiicTBHE
€CTECTBEHHBIX ()aKTOPOB.

HcnpiTanue Ha BO3JeiCTBHE KIIMMATUYECKHX (DAKTOPOB: MOBBIIIEHHON
TeMIepaTypbl BHEIIHEW CpeAbl, MOHUKEHHOW TeMIIepaTyphbl BHEIIHEH
Cpelpl, MU3MEHEHHE TEMIEpaTypbl BHEIIHEW Cpeapl, IOBBILIEHHON
BJIQKHOCTH, COJIHEYHOT'O H3JIY4YECHHsI, MOHMKEHHOTO aTMOC(hepHOro
JaBJICHUs], CTATUYECKOEe U JUHAMUYECKOEe BO3ACUCTBUE NBUIH (TIeCKa),
BO3JICCTBHE BOJBI, BO3ACHCTBHE aTMoC(epbl C KOPPO3UOHHO-
aKTUBHBIMM areHtamu. VcneiTanuss Ha BO3AEUCTBHE KOCMHUYECKHX
¢bakTopoB: TIyOOKOr0 BaKyymMa U TIOHMKEHHOW TeMIlepaTyphl,
MHUKPOMETCOPUTHBIX ~ NOTOKOB, ~KOMOMHHPOBAaHHOE  BO3JCHCTBHE
(hakTOpOB KOCMHUYECKOT'O TPOCTPAHCTBA.

Pa3nes 3. Texunueckasi JMArHOCTHKA B Npolecce HCIbITAHUI U
MeTOoAbl KOHTPOoJIA KayecTBa CY JIA

Tema 3.1 Poib M MECTO TEXHUYECKON AMArHOCTUKH B Ipolecce
ucnbeitanui CY JIA.

OCHOBHBIG OHpe,Z[G.HeHI/ISI U TIOHATHUA TCXHH‘ICCKOﬁ AUArHOCTUKMU.
Onenka cocrossHuit CY JIA: Meromamu Teopuu HWH(pOpManuu,
MeTogaMu M&TGM&THH@CKOﬁ JIOTUKH, METOAaMHU HHTGI‘p&HBHOﬁ
JMarHOCTUKU. MeTobl morcka HeucrnpaBHocteil B CY JIA




Tema 3.2 MeToasl KOHTPOJISI Ka4eCTBa.

Knaccudukanus METO/I0B KOHTpPOJIA KauecTBa. Meronsl
HEPA3pyIIAOIIEr0  KOHTPOJIS  MHMKPOMEXAaHMYECKHX  CEHCOPOB
[IapaMeTpoB  JABW)KEHMS, M3TOTOBJIEHHBIX Ha ocHoBe MEMS-
TEXHOJIOTUU: AaKyCTHMYECKHE, KalWUISPHBIE, JJIEKTPOXUMHUYECKHE,
JJIEKTPUYECKUE,  MArHUTHBIC,  JJICKTPOMAarHUTHBIC,  TEILIOBBIC,
paiMallOHHBIE,  PAaJUOBOJHOBBIC,  JJEKTPOHHOM  MHMKPOCKOIHH,
PEHTI€HOBCKHE, METOABI OIITUYECKOTO KOHTPOJIA.

Tema 3.3 ToO4YHOCTHBIE XapaKTEPUCTHUKH PE3YJIbTATOB HCIBITAHUIA.
O6oOmienHass cxema (OPMHUPOBAHHUA  PE3YIbTATOB  HCIIBITAHUH.
UyBCTBUTEIBHOCTh M aJEKBAaTHOCTb METOJA HCHBITAaHWU. TOYHOCTH
pe3ynbratoB (Merona) wucCmbITaHW.  [IpaBHIBHOCTH PE3yIbTATOB.
[ToBTOpsieMocTh pe3ynbTaToB. Bocmpons3BoauMocTh U JOCTOBEPHOCTD.
TOYHOCTB UCTIBITATENILHBIX CTEH/I0B U KOMILJIEKCOB.

Pazgen 4. Ikcrmuryaranus Kak 4acTh Ku3HeHHOro nuukiaa CY JIA

Tema 4.1 Dxcryarauusi Kak 4dacTh Ku3HeHHoro nukia CY JIA.
DKcIutyaTallMOHHO-TeXHUYeckue xapakrepuctuku CY JIA Ilpoueccsr
skcrryatanuu CVY JIA. Mogenbs U cTpyKTypa Ipolecca 3KCIUTyaTaliHy.
B3anumocBsI3p MpoOIECCOB TEXHUYECKOW HSKCIUTyaTallud M W3MEHEHHUS
TEXHUYECKOTO COCTOSTHUS 00BEKTOB IKCILTyaTaI[iH.

Tema 4.2 Texuuueckas skcruryaranus CY JIA.

XapakTepUCTUKH TpoIecca IKCIUTyaTallil be30TKa3HOCTh OOBEKTOB
dKCIUTyaTanuu. J0aroBeyHOCTh U )KUBYYeCTh. KOHTPOICTIPUTOTHOCTD.
DKCIUTyaTallMOHHAsT TEXHOJIOTUYHOCTh. OmpeeneHne XapaKTepUCTHK
CV JIA B npouecce skcruryaraiuu. MakTopel, OLIEHKH | MOKa3aTeln
3¢ (HEeKTHBHOCTH Tpollecca TEXHUUYECKOH dKcruryaTanuu. ObecrieueHue
ucnpaBHoctd. KoHTpomb TexHm4yeckoro cocrosHus. ObecnieueHue
TOTOBHOCTHU K UCIOJIb30BAHUIO 110 HA3HAYCHHUIO.

Tema 4.3 Crparerun, nporpammsl U pesxxumMbl TOuP CVY JIA.

Bunst u gpopmer TOuP. Knaccuduxauus crparernii TOuP u ycnoBus
nx mnpumeHeHus. Crparerun TowP 10 cocTosHUIO OOBEKTOB
skcrutyataiui.  CTpaTerusi  TEXHHYECKOTo  OOCIY)XHMBaHUS IO
Hapabotke. Ctpykrypa mporpamm TOuP u  MexaHusMm ux
dbopmupoBanus. Onenka 3¢ dextuBHOCTH porpamm TOwuP. IlonsTus
u knaccuukanus pexxumoB TOuP. OmnpeneneHue nepuoAUNYHOCTH
TEXHUYECKOT0 00CITyKUBaHHsI 0OBEKTOB IKCILTyaTalUH.

4.3.

IIpakTuyeckue (ceMMHAPCKHUE) 3aHATHS

Tembl IpaKTHUECKUX 3aHATUN U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

Ne
n/
it

Tembl Dopmbl
TpynoeMKocCTb, Ne paznena
MPaKTUYECKUX MPaKTUYECKUX
. . (qac) JACITUTITUHBI
3aHATUN 3aHATUN

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO




4.4, JlaGopaTopHble 3aHATHSA
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TeMbl 1Ta00OpaTOPHBIX 3aHATHH B UX TPYIAOEMKOCThH IPUBEACHBI B Ta0IHIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

No Ne
Tpynoemkoct aszelna
/ HanmMenoBanue 1abopaTopHbIX paboT pyA pasit
b, (4ac) IUCIIUAILIA
n
HBI
Cemectp 9
1 CTpyKTypa ¥ XapaKTEPUCTUKH UCIIBITATEIHHOM 2 1
CTaHIIMH 3aKPBITOTO THIIA
2 TexHomornueckue 4 1
CUCTEMBI UCTIBITATENIbHON CTaHLIUN
3 Bcnomorarensaoe 2 3
TEXHOJIOTHYECKOe 000pyI0BaHuUE, MTOJATOTOBKA,
MIPOBEJICHUE CEPUITHBIX U IKCIIEPUMEHTATBHBIX
HCTIBITAHU N
4 MeTtoapl u3MepeHust 1 KOHTPOoJIsl mapameTpoB CY 2 3
JIA B mpo1iecce ucnbITaHUM
5 Pa3zpaboTka nporpammel ucnisiTanuii oopasia CY 3 2
JA
6 Pa3zpaboTka METOMKH HCIIBITAaHUH 0Opa3ia 4 2
npubdopa mwm CY JIA
Bcero: 17

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosiTejibHas padoTa CTYyAeHTOB

Bunpr camoctosaTensHON pabOThI U €€ TPYI0EMKOCTh MPUBEICHBI B TabmuIe 7

Tabmmia 7- Buasl caMoCTOSATEILHON pabOThI U €€ TPYIAO0EMKOCTh

Bun camocTosTenpHOl pabOTHI Bcero, uac Cemectp 9, yac
1 2 3

CamocTtosiTesibHast paboTa, BCEro 93 93
U3y4YEHUE U OCMBICICHUE TEOPETUYECKOTO 50 50
Matepuana qucuuruiuael (TO)
MOJITOTOBKA OTYETOB I10 JIA0OPATOPHBIM 16 16
pabotam
pacuetHo-rpadudeckue 3axanus (PI'3)
BhINOJIHEHHE pedepara (P) 10 10
[ToaroroBka k Tekyniemy koHTposio (TK) 17 17
nomarraee 3aganue (/13)




5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTeYeHU ISl CAMOCTOSITEILHOM

padoTbI

VY4eOHO-MeTOIMYEeCKHe MaTepUaibl Uil CAaMOCTOSTENILHONW paboThl CTYJACHTOB yKa3aHbl B

.. /-11.

6. IlepeyeHb MeYATHBIX U JTEKTPOHHBIX YUEOHBIX U3IaHUI
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.

Tabnuua 8 — [lepedeHp MeyaTHBIX U 3JCKTPOHHBIX YUeOHBIX M31aHUH

Mudp

bubmmorpaduueckas cesiika / URL ampec

KonnuectBo
OK3EMILISIPOB B
ouoInoTEKE

621.396
@33

KoHTpo:b u ucneiTanus B IpOEKTUPOBAHUU U
MIPOU3BOJICTBE PAUO3JIEKTPOHHBIX CPEICTB
[Tekcr] : monorpadus / B. K. ®enopos, H. I1.
Ceprees, A. A. Konapamus ; Pen. B. K.
®denopos. - M. : Texnochepa, 2005. - 504 c.

7

629.7
T33

Teopernyeckre OCHOBBI HCIIBITAHUI U
AKCTIEPUMEHTAIbHAS OTPAOOTKA CIIOKHBIX
TexHU4YecKux cucteM [Teker] : yueOHOE
nocobue / JI. H. Anekcanaposckas, B. U.
Kpyrnos, A. I'. Kysnenos u ap. - M. : Jloroc,
2003.-736 ¢

15

629.7(JTMATT)
112

Kontpouns perynupoBanue

Y UCTIBITAHUE TUPOCKOMUYECKUX TPUOOPOB
[Tekct] : yaeOHnoe nmocobue / U. B. [1aBnos, A.
B. IlaBnoBa ; JIeHUHIp. UH-T aBUall.
npudopoctpoenus. - JI. : Uzn-Bo JIDTU, 1978.
-80c.:p.

629.7
o075

OCHOBBI UCTIBITAHUH JIETaTENLHBIX aNlapaToB
[Tekct] : yaeOnuk ayis Bry3os / E. 1.
Kpunenkwuii; JI. H. Anekcanaposckas, B. C.
Menwsuukos, H. A. MakcumoB. - yue0. u3. -
M. : MammHocTpoenue, 1989. - 312 ¢

62-192(083)
H17

Hanexunocth 1 3 (HeKTHBHOCTH B TEXHUKE
[Texcr] : cpaBounuk B 10 T. T. 6.
DkcrniepuMeHTallbHasE 00paboTka

u ucnibitanus / A. 3. ApoHos [u ap.] ; pen.: P.
C. Cynakos, O. U. TeckuH. - M. :
MammHoctpoenue, 1989. - 375 c.

Kuawura
629.7
122

Mertobl 1 yCTpOKCTBA

JUISl UCTIBITAHUH U3JICIIHA a3pOKOCMUYECKOM
TEXHUKH [ DJIIEKTPOHHBIN pecypc] : yueOHOe
nocobue / B. I1. [Tamkos ; C.-IleTep0. roc. yH-
T a9POKOCM. MMPUOOPOCTPOCHHUS. - DIESKTPOH.
TexcToBbIe nad. - CIIO. : M3a-Bo I'VAII, 2012.
-92c.

63
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7. TlepedeHb JIEKTPOHHBIX 00Pa30BaTeIbHBIX peCypcoB HH(POPMAITHUOHHO-

TeJekoMMyHUuKkaunoHHou cetu UHTEPHET
Ilepeuenb JJIEKTPOHHBIX 00pa3oBaTebHbBIX pecypcoB nH(pOpMaIMOHHO-

tenekommyHukamonHo cetm MHTEPHET, HeoOXomuMmbIX njii OCBOEHWS IHUCIMIUIAHBI
npuBe/ieH B Tadymiie 9.

Tabmuna 9 — IlepedeHb OIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB WHGOPMAIMOHHO-
tesrekommyHukannonHo cetu UHTEPHET

URL anpec Haumenosanue

http://lib.aanet.ru/jirbis2/ MexaHWYeCKHE UCIIBITaHUS 3JICMEHTOB IIPHOOPOB
[DnexTpoHHbIH pecypc] : mabopaTopHbii pakTukyM / C.-
ITetepO. roc. yH-T a3pokocM. mpudopocTpoeHus ; coct. /1. 1O.
Epmios. - Dnektpon. TekcroBbie AaH. (1 ¢aiin, 3,43 MBb). -
CIIo. : U3g-Bo I'YAIL 2010. - 71 c.

http://lib.aanet.ru/jirbis2/ MeTobl ¥ yCTPOMCTBA IS MCIIBITAHUIN M31ETHi
a’POKOCMHMYECKOM TEXHUKH [ DneKTpoHHbIN pecypc] : B. IL.
[TamkoB ; C.-ITetep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS.
- OnexTpoH. Tekcr. nan. - CII6. : M3x-Bo ['YAIL, 2012. — 92c.

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHb MPOrpaMMHOIO0 o0ecreYeHust
[TepedyeHs uCmoIb3yeMOro MporpaMMHOTO o0ecriedeHus mpeacTasieH B Tabmauie 10.

Ta6nuua 10 — I[TepeueHb nporpaMMHOTo obecreueHus

Ne i/t Hanmenosanmue

He npenycmorpeno

8.2. IlepeyeHb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabmuue 11.
Ta6muma 11 — [lepedenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuajJibHO-TeXHHYeCKasi 0a3a
CocraB MaTepuaIbHO-TEXHUYIECKOW 0a3bl MpeacTaBieH B Tadmuie 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKON 0a3bl

Ne /it HaumeHnoBaHue cOCTaBHOM 4acTH MaTepUaAIbHO- Howmep aynuropun
B TEXHUYECKOH 0a3bl

JlekunoHHas aynuTOpUs
MynbpTuMeauitHas JEKIUOHHAS ayAUTOPUS 13-04
IToBOpOTHEIE CTOJBI U CTEHIBI IS JUHAMUYECKUX

3 POTHE AABL AT 2 13-03a, 13-036, 13-04
UCIBITAHUN THPOCKOITMYECKUX TPUOOPOB
Kadenpanbable cTeHAL M yueOHbBIE 00pa3Ilbl

4 enp oL My pasi 13-03a, 13-036, 13-04
unepuuanbHbix [1C OHC



http://lib.aanet.ru/jirbis2
http://lib.aanet.ru/jirbis2/index.php

10. OueHouHble cpeaAcTBa AJA NPOBEJEHUSA NPOMEKYTOYHOIM

aTTeCTALMH

10.1. CocraB (hoHI1a OLIEHOYHBIX CPEACTB MpUBECH B Tabiuie 13
Tabmuua 13 - CocraB ¢oHIa OIIEHOYHBIX CPEICTB ISl IPOMEKYTOUHOM aTTecTaluu

Bun npomexxyTouHol arTecTanuu [IpumepHBIil HEpeYeHb OIEHOYHBIX CPENICTB

OK3aMeH

CnucoK BOMPOCOB K AK3AMEHY.

10.2. B kauecTBe KpUTEpHEB OICHKH YpPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS) KOMIETEHITUH
00y4aromuMucs MPUMEHsETCs S-0alibHas IMIKajla OLUEHKH c(hOpPMUPOBAHHOCTH KOMIETEHIIHH,
KOTOpasi mpuBeaeHa B Tabnuie 14. B TeueHue cemectpa MOXeT UCmoyib3oBaThes 100-0ammpHas
1IKajga MOAYJIbHO-PEUTHHIOBOM CHUCTEMBI YHUBEpPCUTETA, IIpaBUjIa HCIIOJIB30BAaHUS KOTOPOM,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKaJIbHBIM HOPMAaTUBHBIM akTOM ['Y ATl

Ta6mmma 14 —Kpurepun orieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIUIH

«OTIINYHO»
(Ga4YTCHO»

— oOyuaronuiicss rIyOOKO W BCECTOPOHHE YCBOMJI MPOTPaMMHBIN
MaTepHa;
— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— ONUPASCh HA 3HAHUSA OCHOBHOW U JIOIOJIHUTEIIBHOW JIMTEPATYpHI,
TECHO  IPUBA3BIBAET  YCBOEHHBIE  HAy4YHBIE  IIOJIOXKEHUSA  C
IIPAKTUYECKOU eATEIbHOCTBIO HAIIPABIICHUS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— CBOOOJIHO BITaJICET CHCTEMOM CITeIMaTH3UPOBAHHBIX TTOHSTHH.

(XOpOLIO»
(Ga4YTCHO»

— o0y4aronuiicss TBEpI0 YCBOMJI MPOrpaMMHBIM MaTepuall, TpaMOTHO
U 10 CYIIECTBY H3JaraeT €ro, ONUpasCh HAa 3HAHUS OCHOBHOM
JUTEPATYPBI;

— HE JI0IYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAHUSA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HaITpaBJICHUA,

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,
— JIeJIaeT BBIBOALI M 000OIICHHS;
— BJIaJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX OHSATUMA.

«YJIOBIIETBOPUTEIILHO
«Ba4TEHO»

— 00y4arouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepHal,
[I0 CYLIECTBY M3JIaraeT €ro, ONUpasCh Ha 3HAHMS TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKAeT HECYIECTBEHHbBIE OIINOKN U HETOYHOCTH;

— UCHBITBIBACT 3aTPYAHCHHUSA B IMPAKTUYCCKOM IMNPHUMCHCHUU 3HAHUM
HaIlTpaBJICHUA,

— cnabo apryMeHTUPYeT HayYHbIE TTOJI0KEHUS;
— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJCCT CHCTEMOM CIICIHAIN3UPOBAHHBIX TTOHSTHUH.

13



OneHka KOMITETEHIINH .
XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIUIHA
S-OaribHas 1IKasa
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH TMPOrPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE OIIMOKM M  HETOYHOCTH  MpHU
«HEYJIOBIICTBOPUTENEHOY i
paccMoTpeHuH 1npo0sieM B KOHKPETHOM HaIlpaBJICHUH;
«HE 3aUTCHO» ..
— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUIA;
— HE MOXKET apryMEHTHPOBATh HAYYHBIC TTOTOKCHUS;
— He (OpMYIUpPYET BEIBOJOB M 0000IIIECHHUH.
10.3. TunoBbie KOHTPOJIBHBIC 3aJaHUS HIIM UHBIC MaTEPUATBI:
Bomnpocs! (3agaun) st sx3aMeHa (tadsuma 15)
Tabnuna 15 — Borpocs! (3agaun) 11s 9K3aMeHa
Ne mi/m [Tepeuens BonmpocoB (3a1a4) st FK3aMeHa Kon
UHAMKATOpa

1 Ponp ucnieiTanuii B mpouecce NpoeKTUPOBAHUS, IIPOU3BOJICTBA U [1K-4.3.1
skcruryaTauu CVY JIA.

2 OTanbl )KU3HEHHOT'O ITUKJIA CIIOKHBIX TEXHUYECKUX CUCTEM. I1K-4.3.1
OcHOBHBIE IPUHILIUIIBI IOCTPOEHUSI CUCTEM KOHTPOJIS U [1IK-4.3.1
HCTIBITAHU .

4 DKcrepuMeHTaabHas 0TpabOTKa KaKk OCHOBa cucteMbl ynpasienus | [1K-4.3.1
KauyeCTBOM MPOTYKIUH.

5 Ponp ucneiTanmii B mporiecce co3aanus HoBbIX o0pasioB CY JIA. | [1K-4.3.1

6 UcnbiTanus u KOHTPOJIb. B3anMOCBA3b U3MEpEHUH, KOHTPOJIS U I1K-4.3.1
HCTIBITAHU .

7 O06001eHHas cxeMa YKCIIEPUMEHTATbLHON OTPa0OTKH HOBBIX [1K-4.3.1
CHUCTEM.

8 CoBpeMeHHbIN OAX0/ K OpraHn3aluy KOMIUIEKCHBIX nporpamm | [IK-4.3.1,
HCIIBITAaHHI IIK-4.VY.1,

[K-4.Y .2,
[1K-4.B.1
9 CPOHC. [1IK-4.3.1
10 Kputepun 3¢ (heKTHBHOCTH UCTIBITAaHHA. [1IK-4.3.1
11 MatemaTrueckrue MOJIEIH MPOLecca UCIIBITAHUM. [IK-4.3.1,
[IK-4.Y.1,
[K-4.Y .2,

[1K-4.B.1

12 Meroz ONTUMAIIBHOIO IIJIAHUPOBAHUS IKCIIEPUMEHTAIbHON [IK-4.3.1,
otpabotku CVY JIA. [IK-4.VY.1,
[K-4.Y .2,

[1K-4.B.1

13 Lenun u 3amaun moaenupoBanus npu coznanuu CY JIA. I1K-4.3.1,
[K-4.VY.1,
[1K-4.Y .2,

IIK-4.B.1

14 HcnbiTanust Ha OCHOBE (PM3HYECKOTO MOJICTUPOBAHMS. [1K-4.3.1,

14



[IK-4.Y.1,
[K-4.Y .2,
[1K-4.B.1
15 HcnpiTanusa Ha OCHOBE MaTEMAaTHYECKOTO MOJAEIUPOBAHUS. [1K-4.3.1,
[IK-4.Y.1,
[IK-4.Y .2,
[1K-4.B.1
16 KoMmOuHUpOBaHWE BUIBI MOJIEIICH. I1IK-4.3.1,
[K-4.V.1,
[1K-4.Y .2,
[1K-4.B.1
17 NMuTaimOHHOE MOJIETUPOBAHUE CIIOKHBIX CHUCTEM. I1IK-4.3.1,
[K-4.V.1,
[1K-4.Y .2,
[1K-4.B.1
18 Knaccudukanus sxcmmyataiinoHHbIX (hakTopoB 1o uctoynuky ux | I[K-4.3.1,
BO3HUKHOBEHHUA. Bo3Mytaromue ¢pakTopsl B mpoiecce
skcruryaTauu CVY JIA a’poKoCMHUYECKOT0 Ha3HAYECHHUS.
19 CTuMyIUpYOIIHE U IeCTa0UITU3UPYIOIINE KCIITyaTallHOHHbBIC [1K-4.3.1,
(baxTopsI.
20 HcnbiTanus Ha Bo3eHCTBUE BUOpAIIHIA: YCIOBUS UCTIBITAHUNA U [IK-4.3.1,
MIPUMEHSIEMOE UCTIBITaTeIbHOE 000pyI0BaHNE. I[IK-4.V.1,
[K-4.Y .2,
[1K-4.B.1,
[K-7.Y.1,
[1K-7.B.1
21 MeTto/bl ¥ BUIBI BHOPOUCTIBITAHUH. 11K-4.3.1,
[K-4.V.1,
22 WcnbiTanust Ha yaapHbIe BO3ACUCTBUS: YCIOBUS UCTIBITAHUN U I1K-4.3.1,
npuUMeHsieMoe 000pyI0BaHKE, METO/IbI UCIIBITAHUM Ha YAapHOe [IK-4.V.1,
BO3JICICTBUE. IIK-4.Y .2,
[1K-4.B.1,
[K-7.Y.1,
[K-7.B.1
23 HcnbiTanus Ha BO3CHCTBUE JTUHEUHBIX YCKOPEHHM: YCIOBUS I1K-4.3.1,
WCIIBITAaHUH ¥ TIPUMEHSIEMOE HCTIBITaTeIbHOE 000PYI0BaHUE, [IK-4.V.1,
METOJIbI UCIIBITAHUH. T11IK-4.Y .2,
[1K-4.B.1,
[IK-7.V .1,
[1K-7.B.1
24 WcnpiTanns Ha BO3JEICTBHE aKyCTHUECKOTO ITyMa. Y CIIOBUS [IK-4.3.1,
WCIIBITAaHUH ¥ TIPUMEHsIeMOe 000pynoBaHue, MeTobl ucibiTanuid. | [1K-4.VY.1,
[1IK-4.Y .2,
[1K-4.B.1,
[IK-7.V .1,
[1K-7.B.1
25 KomOuHupOBaHHBIE UCIIBITAHHS: YCIOBHS UCIIBITAHUNA Ha [IK-4.3.1,
KOMOMHUPOBAaHHOE BO3/ICHCTBHE BHEIITHUX (PaKTOPOB U [IK-4.V.1,
npuMeHsieMoe 000pyI0BaHNE [1K-4.VY.2,

[1IK-4.B.1,
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[IK-7.Y.1,
IIK-7.B.1

26 HcnbiTanue Ha BO3/IEHCTBHE KIIMMAaTHYECKUX (PaKTOPOB: [1K-4.3.1,
MOBBIIIEHHON TeMITepaTyphl BHEIIHEH cpesibl/ TOHUKEHHOM [IK-4.V.1,
TeMITepaTyphbl BHEITHEH cpeibl/ n3MeHeHue Temmneparypsl BHemHeH | [1K-4.Y .2,
cpezpl/ TOBBIIICHHOM BIAKHOCTH/ COJIHEYHOTO W3ITy4YeHHUs/ [IK-4.B.1,
MOHMKEHHOTO aTMOC(EPHOTO JIaBIICHUsI/ CTATHYECKOE U [K-7.¥.1,
JUHAMHYECKOE BO3JICCTBHUE MbLIN (TIECKA) / BO3/ICHCTBHE BOJIbI/ TIK-7.B.1
BO3/IEIICTBIE aTMOC(EPDI C KOPPOZUOHHO-AaKTUBHBIMHU areHTaMH.

27 WcnbiTanus Ha BO3IeCTBHE KOCMUYECKUX (dakTopoB: Tiyookoro | [TK-4.3.1,
BaKyyMa M MOHWKEHHOH TeMIepaTypbl/ MUKPOMETEOPUTHBIX [IK-4.V.1,
MOTOKOB/ KOMOMHUPOBAaHHOE BO3/CHCTBHE (haKTOPOB [1K-4.Y.2,
KOCMHUYECKOI0 TPOCTPAHCTBA. [IK-4.B.1,

[K-7.Y.1,
IIK-7.B.1

28 Ornenka cocrostauii CY JIA: meromamu Teopuu urdopmarvm/ I1K-4.3.1,
METOJIJaMU MaTeMaTUYECKOMN JTIOTUKH/ METOJJaMU HHTETPATbLHOM T1IK-4.¥.1,
IUArHOCTHUKH. IIK-4.Y .2,

[K-4.B.1,

29 Meroas! noucka HeucnpaHocred B CY JIA T1IK-4.¥.1,

[1K-4.Y .2,
[K-4.B.1,
30 Knaccudukamnmst METO10B KOHTPOJISE KauecTBa. IIK-4.¥.1,
[K-4.V .2,
[K-4.B.1,

31 MeToapl Hepa3pymaIIero KOHTPOIST MUKPOMEXaHUIECKUX [1K-4.3.1,
CEHCOpPOB MMAPaMETPOB JIBUKECHUS, U3TOTOBIICHHBIX Ha OCHOBE [IK-4.Y .1,
MEMS-TexHOoIO0THH: aKyCTHYeCKHe/ KamuJUIsipHbIe/ [1K-4.Y.2,
AIIEKTPOXUMHUYECKHE/ DIEKTPUUECKUe/ MarHUTHbIE/ [IK-4.B.1,
3JICKTPOMArHUTHBIE/ TEIIOBBIC/ paguamoHHbie paarnoBoaHoBeie/ | [IK-7.V.1,
AIIEKTPOHHON MUKPOCKOITUY/ PEHTIC€HOBCKUE/ METOIbI [IK-7.B.1
ONTUYECKOTO KOHTPOJIS.

32 O06o06muieHHas cxema (pOpMUPOBAHUS PE3YIbTATOB HCIIBITAHUIA. [K-4.Y .2,

[IK-4.B.1,
[IK-7.Y.1,
IIK-7.B.1
33 UyBCTBUTENBHOCTD U aIEKBATHOCTh METO/1a UCTIBITAHUH. I1IK-4.3.1,
[K-4.V.1,
[1K-4.Y .2,
[K-4.B.1,

34 TouHOCTB pe3ynbTaToB (METOAA) UCTIbITAaHUH. [IpaBHIIBHOCTH [IK-4.VY.1,
pe3ynbTaToB. [loBTOpsiemocTs pe3ynbTaroB. Bocnipoussoaumocts u| [1K-4.Y.2,
JIOCTOBEPHOCTb. [IK-4.B.1,

35 TouHOCTH HCOBITATENLHBIX CTEHIOB ¥ KOMIUIEKCOB. I1IK-4.3.1,

36 OKcIlyaTalluOHHO-TEXHUYeCKue Xapakrepuctuku CY JIA [IK-4.3.1,

37 Mogenb u cTpykTypa npoiiecca skciuryatauuu CY JIA [1K-4.3.1,

[IK-4.Y.1,
[K-4.V .2,

I1K-4.B.1,
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38 B3anmMocBs3b nporieccoB TeXHUYECKOH 3kcrryaTauuu 1 usmenenus| 11K-4.3.1,
TEXHUYECKOTO COCTOSTHHSI OOBEKTOB IKCILTyaTaIl|H. IIK-4.VY.1,
[IK-4.Y .2,
[1K-4.B.1,
39 XapakTepUCTUKH Tpoliecca dKCIuTyaTanuu: be3oTkazHOCTh [K-4.V.1,
00BEKTOB IKCIUTyaTally. J{0JIrOBEYHOCTD U )KUBYYECTb. [IK-4.V .2,
KonTponenpurogHocTs. DKCITyaTallHOHHAS TEXHOJIOTUYHOCTb. I1K-4.B.1,
40 Omnpenenenne xapakrepuctuk CVY JIA B nporiecce skcrunyarauuu. | [IK-4.Y.1,
[1K-4.Y .2,
[K-4.B.1,
41 ®DakTopHI, OIIEHKH U TOKazaTesn Y)PEKTUBHOCTH MpoIiecca [IK-4.VY.1,
TEXHUYECKOMN AKCIUTyaTalUu. IIK-4.Y .2,
[IK-4.B.1,
[IK-7.Y.1,
[K-7.B.1
42 KonTtpoinb Texandeckoro cocrossausi. Obecneuenue roroBHocty k| [IK-4.VY.1,
HCITOIb30BAHMIO 110 HA3HAUYCHUIO. T11IK-4.Y .2,
[1K-4.B.1,
43 Bunast u popmer TOuP. Knaccudukanus crpareruit TOuP n [IK-4.V.1,
ycnoBus ux npumenenus. Crparerun TouP no coctosnHuio [IK-4.V .2,
00BEKTOB IKCILTyaTallUH. I1IK-4.B.1,
44 Crparerus TeXHU4YECKOTo 00CITy>)KHBaHUS 110 HapabOTKe. [IK-4.V.1,
[1K-4.Y .2,
[IK-4.B.1,
45 Crpyxkrypa nporpamm TOuP 1 Mmexanusm ux GpopMHpPOBaHUS. [IK-4.V.1,
[1K-4.Y .2,
[K-4.B.1,
46 Onenka 3¢ dextuBHOCTH TTporpamm TOwuP. [IK-4.VY.1,
[K-4.Y .2,
[1K-4.B.1,
47 Omnpenenenne nepuognanoctu TOuUP. IIK-4.¥.1,
[K-4.Y .2,
[1K-4.B.1,
1. Bonipocs! (3amaun) muis 3auera / nudGepeHunpoBaHHoro 3auera (tadsuima 16)
Tabmuua 16— Bonpocs! (3agaun) st 3auera / qudd. 3aueta
Ne /it [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera Kon
UHAMKATOpa

Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

Tembl U 3aaHue AJ BBIIOJHEHHUS KYpCOBOM paOOTHI / BBHIMOJHEHUS KypCOBOTO MPOEKTa

(Tabmuna 17)

Tabmuma 17 — IlpumepHBIN TIEpedeHb TEM ISl BBITIOJHEHUS KYPCOBOW paOOThI / BBIMOJHEHUS

KypPCOBOTO IIPOCKTA

Ne i/t

[TpuMepHbIii IepedeHb TeM Uil KypPCOBOTO IPOSKTUPOBAHUS/BBITIOIHEHHS

KYpCOBO#1 pabOThI

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO
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Bompocs! it npoBeeHNsI IPOMEKYTOYHOM aTTeCTalluy MPH TeCTHpoBaHKuHK (Tadmuna 18)

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISk TECTOB

Ne /it [IpuMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB Kon
UHIUKATOpa

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

KoHTposbHBIC M TPaKTUYECKHE 3a7a4H / 3aJaHus 110 JUCHUTUIHHE (Tabmuia 19)
Tabmuua 19 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 33134 / 3aJaHHH

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

10.4. Meroaudeckue MaTepHabl, OIMPENCISIIONME MPOIEAYPhl OICHUBAHUS WHIUKATOPOB,
XapaKTepU3YIOMIMX d3Tanbl  (OPMUPOBAHHUS KOMIIETCHIIMM, COAEpKATCS B  JIOKAIBHBIX
HopMaTuBHBIX akTax ['YAII, pernmaMeHTHPYIONIMX TOPSIAOK U MPOLEAYPY MTPOBEICHUS TEKYILIETO
KOHTPOJIS YCIIEBAEMOCTHU M MIPOMEXKYTOUHOM aTTectanuu odyuatommxcs ['YAIL

11. MeTtoauveckne yKasaHHUs 1JI 00y4arOIMXCH MO OCBOCHUIO

JUCIUIIJIMHBI

11.1. Meroauyeckue yKa3aHusl [Jis OOyYaIOUIUXCS 1O OCBOEHUIO JIEKIIMOHHOTIO
MaTepuaJa

OCHOBHOE Ha3HA4YE€HHUE JIEKIIMOHHOIO MarepHhaia — JOTUYECKH CTPOMHOE, CUCTEMHOE,
rIy0OKoe W SCHOE HW3JIOKEeHHE ydeOHoro marepuana. Ha3zHaueHHe COBPEMEHHOW JEKIIUU B
paMKax TUCHHUILIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(OpPMAIHIO MO TeME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX TPOOJIeM JUCIUIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEUIINX
JTOCTMDKCHUH HaydHOW MbICTH. B ydeOHOM mpoliecce JIEKIUs BBITOIHIET METOIOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIUHU. JIEKIUs pacKpbIBaeT MOHATUHHBINA ammapar
KOHKPETHOM o00slacTh 3HaHUs, € MpoOJeMBbl, aeT IEIbHOE MPEICTaBICHUE O IUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCIUTUTMHAMMU.

[TmaHupyeMbl pe3yabTaThl IPH OCBOCHUU 00YYAIOIIUMCS JICKIIMOHHOTO MaTepHraa.

— TOJIy4YEeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb KOTOPBIX
OIIPEIEIACTCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHE MNPOGECCHOHATHHO—JEIOBBIX  KAa4yecTB, JIIOOBM K TpPEIAMETy |
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHUS HAYKH M TEXHUKA U O
MPOTHO3€E UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— Hay4MTCsl METOIWYEeCKH o0pabaTbiBaTh Marepuain (BBIACIATH TJIABHBIC MBICTH |
MOJIOKEHUS, TMPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPATb UX B  Pa3JIMYHBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JEMOHCTPALMEN  CIIAWAOB U
WCIIOJIb30BAHUEM Pa3/laTOYHOr0 Marepuajga MpHU MPOBEACHUU KOPOTKHUX TUCKYCCHU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIINHE.

CTpyKTypa OpeaocTaBiISHMS JSKIIMOHHOIO0 MaTepHaia;

—  Onwucanue METOJOB OIpEACNICHUs] MNapaMeTpOB HAJIEKHOCTH, MPUMEHSIEMBIX IS
pacdera HaJIe)KHOCTH MPHUOOPHBIX CUCTEM HA PA3IMUHBIX CTAIUAX )KU3HEHHOTO ITUKJIA;

18



—  Omnmcanue MeTOZOB OOECICUYECHHsS 3aJaHHON HAJIeKHOCTH, HPUMEHSIEMBIX Ha
Pa3IMYHBIX CTAIMSX )KU3HEHHOTO IHKJIA;

—  JleMOHCTpanus IPpUMEPOB pacyeTa HaJIeKHOCTH MIPHUOOPHBIX CUCTEM;

—  OO0o01eHue U3I0)KEHHOT0 MaTeprana;

—  OTBeTHl Ha BO3HHUKAIOIINE BOMPOCHI 110 TEME JICKIIUH.

11.2. MeToauyeckue yKa3aHus JJisi 00y4alOUIUXCsl 10 MPOXOKIAEHUIO J1a00paTOPHBIX padoT

B xone BeImonHEHUsT 71a0OpaTOpHBIX padoTa OOydYaAIOIMIMICS ITOJDKEH YIUIYOUTh W
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBIAJECTh COBPEMEHHOM METONMKOW M TEXHHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAUUOHHOW XapaKTEpPUCTUKON OO0Yy4aroIerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 AKCHEPUMEHTATBHO-PAKTHYECKON, pacueTHO-
AQHAJIMTUYECKON YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nmabopaTOpHBIX pabOT O0ydYarOMUMCS SIBISIETCS HEOTHEMJIEMOW YaCThIO
HU3YUCHUA JUCHUILINHBI, OHpeI[eJIHeMOI\/'I y‘~I€6HBIM IJIaHOM W OTHOCHUTCA K CpCIACTBaAM,
00€eCTIeYNBAIOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a]1a4 y 00y4aromerocs:

— TIpHOOpeTeHHWE HABBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKpCIJICHHUC, PA3BUTHC U ACTAIM3AlIUA TCOPCTUUCCKHUX 3H3.HPII>1, MOJIYUYCHHBIX Ha
JIEKIUAX;

— TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abopaToOpHBIM
000opyI0BaHUEM U MPUOOPAMH.

3ananue u TpeOOBaHUSA K NPOBEACHUIO J1a00PATOPHBIX padoT

Bapuant 3amaHus mo Kaxaoi nabopaTopHOW paboTe oOyyaromuics MOJy4aeT B
COOTBETCTBUM C HOMEpPOM B cmucke Tpynmbl. [lepen mpoBeaeHueM 1abopaTOpHON pabOTHI
oOyyaromemMycs CleyeT BHUMATEIbHO O3HAKOMHUTHCS C METOAWYECKMMHU YKa3aHUSIMH IO €e
BBITIOJIHEHUIO. B COOTBETCTBUU ¢ 3a/laHHEM O0YYaIOLIUIICS TOJKEeH MMOATOTOBUTH HEOOXOMMBbIE
JaHHBIC, TOJXYYUTh OT TMIPENoJaBaTeNs JIOMYyCK K BBIIOJIHEHHIO J1abOpaTOpHOW paboThl,
BBINIOJIHUTh yKa3aHHYIO IOCJIEOBATEIbHOCTh JEHCTBHH, HMOIYYUTHh TpeOyeMmble pe3yiabTaThl,
0hOPMHTH | 3AITUTUTH OTUYET 10 JabopaTOpHOI padoTe.

Crpykrypa u popMma oTuera 0 1adbopaTopHoOii padore

Otuer o mabopaTopHOW paboTe MOJDKEH BKJIIOYATh B Ce0s: THTYIBHBIA JIUCT,
GOpMYyITUPOBKY 3aqaHUsl, TEOPETUYECKHE IMOJIOKCHUS, WCIOIb3yeMble TIPU BBINOJIHEHUU
nabopaTopHON pabOThI, OMMMCAHUE MPOIIECCa BBHIMOIHEHUS JTaOOpaTOPHON PabOThI, MOTydEeHHBIE
PE3yNbTaThl U BBIBOJIBI.

TpebdoBanus K 0(p)OpMIIEHUIO 0TYETA 0 JIADOPATOPHOI padoTe

[To xaxmoit ynaboparopHOW paboTe BBIMOJIHACTCS OTAEIbHBIM OT4eT. THUTYNBHBIA JTUCT
opopmisieTcss B COOTBETCTBHHM C IabmoHoM (oOpa3iiom) mpuBeneHHbIM Ha caiite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATHBHOM MOKYMEHTAIMU». TeKCTOBBIC M IpaduuecKue
MaTepuanbl oQOpMISIIOTCS B cooTBeTcTBUM C AciicTByromuMu ['OCTamu u TpeGoBaHUAMH,
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npuBefcHHbIME Ha caiite ['YAIT (www.guap.ru) B paszgene «CeKTOp HOPMAaTHBHOM
JOKYMEHTAIUU».

11.3. MeToauyeckue yKa3aHHsl 1JIsl 00y4YalOLIUXCH MO NMPOXOKIEHHIO CAMOCTOSATEbHOI
padoThI

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThl, O0YJaIOUIUIICS BBITOIHACT PabOTy MO
3aJaHUI0O ¥ TIPU METOJMYECKOM PYKOBOJCTBE NpEMNoaBareis, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHA.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHON paboTh, Yy oOywaromierocs: (Gopmupyercs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpeMEeHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU WM CHCTEMAaTH3allMH MpUOOpETaeMbIX 3HAHWN, 00eCreYrBAEcT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOy4YEHHS, IMOMOTaeT MOJYyYUTh HABBIKH MOBBIIICHUS
po)eCCHOHAIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepuajaMy,  HANpaBISIONIMMU  CAMOCTOSITENIBHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKHUI MaTepual 1Mo JUCITUTIINHE.

11.4. Metoauyeckue yka3aHusi JJsi 00y4alOIIUXCH IO NPOXOXKICHUIO NPOMEKYTOUYHOI
aTTecTaluu

[IpomexxyTounasi ~ arTectanusi  OOydYalOIIMXCS ~ MpEeIyCMaTpUBAacT  OLICHUBAHHE
MIPOMEKYTOUHBIX ¥ OKOHYATEIIbHBIX PE3YJIbTATOB OOYUCHHS 110 JUCIUIIIMHE B OpME IK3aMEHA.
DK3aMeH :MPOBOJUTCS B MEPUOJI IK3AMEHAIMOHHON CECCHMU W 3aBEPIIACTCS aTTECTAIIMOHHOMN
OIICHKON «OTIUYHOY, «XOPOIIOY, KYAOBICTBOPUTEIHHOY, «HEYTOBICTBOPUTEILHOY.

Cucrema OIEHOK TNpH TMPOBEACHHUU MPOMEXKYTOYHOM aTTECTAllMH OCYILECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmu [lomoxkeHuit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH H
MPOMEKYTOUYHON aTTecTanuu CcTyaeHToB ['YAII, oOywaromuxcs 1O MpOTrpaMMbI BBICIIETO
obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHOH palOoThI
crynentoB B 'Y AI».
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JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTIIMHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOTHCHUH.

Iloanuce BHECHIETO
W3MEHCHHS

ConeprkaHre U3MEHEHHUH U JOTIOTHCHHH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

TToxmuce 3aB.
kadempoit
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