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Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosicHuTEILHAS 3aIHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

oOy4eHus: 10

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

00pa3zoBaTeNbHON MPOTPAMMBI.

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

dopmbl TPOMEKYTOUHOM arTectaiuu: 3aueT (5 cemectp / 3 kypc), ax3amen (6 cemectp / 3 Kypc).

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHBI

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIIUN

KOII HHJUKaTOpa JOCTUIKCHUA KOMIICTCHIINN

OIIK-1 CniocobeH pemiaTh HHKEHEPHBIC
3a71a4u B MPO(HeCCHOHATLHON
JESITEIIbHOCTH C UCIIOJIb30BaHUEM METOIOB
€CTECTBCHHBIX HAyK, MATEMaTHICCKOTO

aHaJIn3a U MOACIIUPOBAHUA

npohecCuOHATBLHON NesTeNbHOCTH

OIIK-1.4 ITpumeHsieT METOJI MaTEeMAaTUYECKOTO aHaTN3a
Y MOJICTTMPOBAHUS /I 0OOCHOBAHUS IPUHSATHUS PEIICHUN B

Pe?;y.]II)TaTI)I O6y‘ICHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA

pe3yjibTaTaMu OCBOCHUS 06p330BaTCHBHOﬁ IMporpaMmbl

KOI[ 1 HAMMCHOBAHUC
HHAUKATOpa NOCTHXKCHUA

Pe3y.]'IBTaTBI 06yquI/1;1 IO AUCHUIIIIMHE

O1eHOYHBIE
MaTepHuabl

KOMITCTCHITH (cemectpnl 5, 6)
OIIK-1.4 [Tpumensier | OOyuaromuiics 3HaeT: MeToApl MareMatuueckoro | Bompockr (Nel -
METO/bl MaTeMaTHYeCKOro | MOAEIMPOBAaHUSA,  METOoAbl  Teoperudeckoro  u | Nel0)

aHaJIM3a U MOJEIMPOBAHMS
JU1s1 0OOCHOBAHUS MTPUHATHUS
peneHuin B
npodeccnoHaIbHON
JIEATEIIbHOCTH

AKCIIEPUMEHTAIILHOTO UCCIICIOBAHUST, MATEMATUYECKHE
U CTaTUCTHUYECKUE METOJbl JUIsl OLUEHKHM M aHalau3a
rokasaresnen Oe3omacHOCTH u HaJIeKHOCTH
MOJABUKHOTO COCTaBa; METOJbl MaTeMaTUYeCKOro
MOJIEJIMPOBaHUS,  peajlu3yemMble  C  IIOMOIIbIO
CTaHJapPTHBIX MaKeTOB aBTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS U MCCIICIOBAHUM.

OOyuaromuiics  ymeer: IPUMEHATH METO/IbI
MaTeMaTHU4eCKOTo MOJIETTUPOBAHUS, METO/IbI
TEOPETUYECKOT O u AKCIIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI; HCIOJIb30BaTh MaTeMaTUYeCKUue |
CTaTUCTUYECKUE METOABl JUIsl OLEHKM M aHalIu3a
nokasaresnen 0e30nacHOCTH u HaJeKHOCTH
MOJIBJKHOTO COCTaBa; BBIIOJIHATh MaTEMaTHYECKOe
MOJICJINPOBAHUE TIPOLIECCOB M CIIOKHBIX CUCTEM Ha
0a3e CTaHIApTHBIX MAKETOB AaBTOMATU3MPOBAHHOTO
POEKTUPOBAHMSI U UCCIIETOBAHMI.

3amanus  (Nel -
Ne3)

OOyuaromuiics BiajeeT: CIOCOOHOCTBIO MPUMEHSTH
METOJIbl MAaTeMaTU4YEeCKOTO0 MOJEIIMPOBAHUS, METOJIbI
TEOPETUYECKOT O u AKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMS, CIOCOOHOCTBIO UCIIOJIb30BaTh
MaTEMaTUYECKUEe W CTAaTUCTUYECKHE METONbI UL
OLIEHKM M aHajau3a IoKa3areiaed Oe30lacHOCTH H
Ha/IeKHOCTH TOJBM)KHOTO COCTaBa; CIHOCOOHOCTBIO
BBITOJIHATh MaTeMaTH4eCcKoe MO/JICIUPOBAHUE
MPOIIECCOB M CIIOXKHBIX CUCTEM Ha 0a3e CTaHIapTHBIX
aKETOB aBTOMAaTU3MPOBAHHOIO MTPOEKTUPOBAHHUSI.

3amanus  (Nel -
Ne3)




[TpomexyTouHast arTecTamus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIEAYIOMUX (HOpM:
1) coGecenoBanue;
2) semmonHenue 3ananuii B OMOC [Tpusl YIIC.

[TpomexxyrouHast aTTecTanus (3K3aMeH) IPOBOAMUTCS B OJJHOM M3 CIECAYIOIUX (OpM:
1) oTBeT Ha OUJIET, COCTOSAIIMNA U3 TEOPETUUECKUX BOIPOCOB M MPAKTHUYECKUX 33aHUH;

2) seimonHenue 3ananuii B OMOC [Tpusl YIIC.

2. Tunosble! KOHTPOJIbLHBIE 32IAHU WM HHbIE MATEPHAJIbI /I OLEeHKH 3HAHUI, yMEHHUH,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

2.1 TunosBblie BOIIPOCHI (TQCTOBbIe 33I[3HI/IH) AJIs ONCHKH 3HAHUEBOTO OﬁpaSOBaTeJIbHOFO

pe3yJibTara
[TpoBepsiembIii 00pa3zoBaTEILHBIN pe3yIbTaT:
Kon u HaumeHnoBanue OO6pa3zoBaTeIbHBIN pe3yIbTaT
WHJUKATOPa JOCTHUKEHUS
KOMIIETEHIINH
OIIK-1.4 ITpumensier OO0yuaromuiicst 3HaeT: METOAbl MATEMATHYECKOTO MOJICITUPOBAHMS, METO/IbI

MECTOABI MAaTCMAaTH4YCCKOI'O TCOPCTUYCCKOI'O U SKCIICPUMCHTAJIbHOI'O HCCJICAOBAHUS; MATCMATUYCCKUC U
aHaJIn3a 1 MOACIIMPOBAHUA CTAaTUCTUYCCKHUE METOIbI JJI OICHKH 1 aHaJIn3a IIoKa3aTeleh 0e301acHOCTH
JUIA 000CHOBaAHMS INPpUHATHA | U  HAACKHOCTU  ITOABHIKHOI'O CoCTaBa, MECTOAbI MATCMATHYCCKOI'O

pemeHHﬁ B MOACIIMPOBAHUA, PCAIU3YyCMbIC C TIIOMOIIBIO CTAHAAPTHBIX IIAKECTOB
HpOd)CCCI/IOHaJIBHOﬁ ABTOMATHU3UPOBAHHOI'O IIPOCKTHPOBAHUA U HCCHCHOB&HHﬁ.
JCATCIIBHOCTH

HpuMepbl 6onpocos onst OUYEHKU Cd)OpMMpOGCZHHOCWZZ/l KomneneHyuu 6 4acmu «3Haniv»

Bonpoc 1: B yeM CyIHOCTb CHCTEMHOI0 IOAX0A MPH MOJCJIMPOBAHUH CJI0KHBIX cCHCTeM?

A) crokHas cucTema JIeIUTCS Ha JIEMEHTHI [0 KOHCTPYKTHUBHBIM MPU3HAKAM, KayKIbIi SJIEMEHT
OIIMCBIBACTCS YPABHEHUAMHU, BIUSAHUE B3aUMOJACUCTBYIOIIMX JJIEMEHTOB 3aMEHSAETCS PEeaKIUAMU

b) xaxapIil 2JIEMEHT CII0’KHOM CHUCTEMBI pacCMAaTPUBAETCS OTAENIBHO, 3aMEHSISICh HA0OPOM CTEpIKHEH,
IIJIACTHH, OIIOP U HArpy»asCh CUIIaMU, MOMEHTAMU U PEAKLUAMHU OIIOP

B) cnoxnast cucrema pa3duBaeTcs Ha OTAENbHbIE YaCTH; JIUISl KaXK/10M YaCTH CTPOUTCS JIEMEHT MOJIENH;
npu 00bETMHEHNH 3JIEMEHTOB 00pa3yeTcst MOJIENb

I') bopmynupyercs rnaBHas Leidb MOAECINPOBAHUS CIOXKHOW CUCTEMBI, UCXOS U3 KOTOPOH Npu
HOCTOSIHHOW KOPPEKIMHU C TIOMOIIbIO 0OpaTHBIX CBsi3el 1-To U 2-ro posa CTposATCS 3JIE€MEHThI MOJIENH,
KOTOpbIE OOBEANHSIIOTCS B MATEMAaTUYECKYIO MOJIEJIb CII0XKHOW CUCTEMBI, MOJIEIb ITOCTOSIHHO
CaMOCOBEPILIEHCTBYETCS

Bonpoc 2: B yeM 3ak/109aeTcs MeTOA ''YEPHOIO siuKa' B MOACJIHPOBAHNM PeaJIbHBIX 00bEKTOB
WIH npoueccoB?

A) B moctpoeHn# (pru3nyeckoi MOAeTN 00beKTa HIIH MPOoLecca, TOMEIIAIOIIEHCs B UePHBIH AIHMK
CTaH/IapTHBIX pa3MepOB

B) B oTpaxeHnn CBOWCTB peaibHOT0 00BEKTa WM MPOIlecca ¢ MOMOILBIO MOTYIMIMPUIECKUX YPaBHEHUH,
YaCTUYHO OTpaXarolux (GU3NUECKyI0 IpUPOLy 0ObEKTa UiIH Mpoliecca

B) peanbHbIif 00BEKT UM MPOIIECC 3aMEHSIETCs MaTeMaTHUECKOW MOJIEIbIO, COCTOsIIEeH U3 Habopa
yYpaBHEHUH, HUKAK HE OTpaKaoIUX (PU3NUECKYIO IPUPOAY 00BbEKTa MU MPOoIiecca, HO MO3BOJISIFOIILYIO
TOYHO PACCUUTHIBATH TPEOyeMble XapaKTEPUCTHKU

') B oTpa’keHHHU CBOICTB pealbHOro 00bEKTa WK IIpolecca ¢ MOMOIIbI0 aHAIMTUYECKUX BbIPAXKEHHI,

! TIpuBonarcs TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEJACTBA, NPEJHA3HAYEHHbIE IS NPOBEAEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyalW3allid C Y4eTOM DPa3BUTHSA HAyKH, OOpa3oBaHMsA, KyJIbTYPHI, SKOHOMHKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kageapoil n mpenogaBarens — pa3pabOTINK OIIEHOYHBIX CPENICTB.



TOYHO OTPAKAIOIMNX (PU3UIECKYIO TPUPOY 0OBEKTa WIIH MpoIecca

Bomnpoc 3: /lis1 pemieHnsi KAaKMX 32124 NPUMEHSIOTCS ceTeBbie Moje/u (ceTeBble rpadpukm)?

A) AJId pCHICHU A IMMPOYHOCTHBIX 3a/la4 MCTOJJOM KOHCYHBIX 3JICMCHTOB

b) nns pemenus 3agaun MUHUMH3AUU YKCIa SKCIIEPUMEHTOB TP UCCIeI0BAaHUU (PU3NYECKOM MOETN
B) nns pelienust TOruCTUYECKON 3a/1a4M HAXOKIEHUS ONTUMAIBLHOTO MapIIpyTa JOCTaBKU Ipy3a; AJis
orpezesieHus MAaKCUMAaIbHON MO MPOJOJIKUTEIFHOCTH IENOYKH TEXHOJIOTMUECKUX OIepaluii cpein
MHO’KECTBA I10CJIE10BaTENbHO-IAPAUIEIbHBIX LIETI0YEK Ollepaluii

') nns mepenoca daiina n306paxeHust Npu pazoueHNN U300paKEHUsI CETKOM, KOMMUPOBAHUU OTIEIbHBIX
SIYEEK CETKH, TIEPEHOCE UX M MOCIICAYIONIEM COSTMHEHUU B HOBOM (aiiie

Bomnpoc 4: B uem Ha3HaAYeHHe TEOPUH MJIAHUPOBAHUS IKCIIePUMeHTA?

A) B IIPOBEICHUH OTBITOB HAJT MOJICIIBIO JIJISl YCTAHOBJICHHUS BIUSHHUS HECKOJIBKHUX (PaKTOPOB HA
MHTEPECYIONIYIO XapaKTePUCTHKY MO0 ONTUMAILHOMY TUTAHY C [ETbI0 MUHUMU3AIIMN YHUCIIa ONBITOB
b) B epcrieKTHBHOM IUTAHUPOBAHHUH YKCIIEPUMEHTOB Ha HECKOJIBKO JIET BIIEPE/T

B) B mpoBeieHNN MaIMHHOTO SKCIIEPUMEHTA HAJl MATEMAaTHIECKOW MOJIEIIBIO TI0 33/IaHHOMY TUIaHY C
SN0 TAPAHTUPOBAHHOTO HAXOXKICHUS BCEX SKCTPEMYMOB UHTEPECYIOIICH XapaKTePUCTUKU

I') B uccnenoBanmu Gpu3nveckoil MoJIeIH 0OBEKTa MO CIICIUATFHOMY IUIAHY, 3aBUCSIIEMY OT CBOKWCTB
00BeKTa

Bonpoc 5: Kakum 00pa3om ciay4yaiiHasi BeJINUMHA MOJEJIMPYeTCs ¢ moMombo JBM?

A) obnacTp onpeneneHus Ci1ydyaiHON BeTMYHHBI pa30uBaeTcs ¢ nmomMolnbio 9BM Ha arieMeHTapHbIe
00J1acTH, B KaXJ10¥ 00J1aCTH ClTydaifHas BEJIMYMHA alllIPOKCUMUPYETCS TPOU3BOJIBHBIMU YPAaBHEHUSIMU 10
METO/y HANMEHBIIIUX KBaPATOB

b) oGnacth onpenenenus ciydaifHON BeIMUMHBI pa30ouBaeTcs ¢ momoiibio 9BM Ha oTaenbHbIe YacTH; s
KaXJI0H 4YacTH CTPOUTCS HOPMAJIbHBIH 3aKOH C XapaKTepUCTUKaMH, Han00JIee TOYHO OTPAKAIOIIUMHU
3HAYCHUS MOJICIIUPYEMOM CITy4aifHO# BETMUMHBI B TaHHOW 00JIACTH; TPH 00BETNHEHUH BCEX
pacrpeesieHnii 00pa3yeTcsi CTaTUCTHYECKast MOJICIb CIIy4YailHON BEJTUYHHBI

B) dynkuus RND BocniponsBoaut Ha 9BM ciyuaiiHyro BeIMYMHY, PABHOMEPHO PACIPEIEIICHO Ha OTPE3Ke
[0;1] mo ATHM yHuCIaM pacCUUTHIBAETCS CiIydaiiHasi BEIMYMHA CO CTaHAAPTHBIM HOPMaJIbHbIM
pacripesiesieHueM, 110 KOTOPOil HaXOAUTCS CllyyaiiHas BeIMYMHA C HOPMAJIbHBIM 3aKOHOM PacIpeesieH s U
M3BECTHBIMH 3HAYCHUSIMUA MaTEMaTHUECKOTO OKUIAHUS M TUCTIEPCHA

') dbopmynupyercs TIaBHas 1eIb MOACTUPOBAHUS CIIYYaiiHON BEIMYUHBI, COCTABIISIIOTCS TPEOOBAHUS K
MOJIENTN, UCXOISl U3 KOTOPBIX C TIOMOIIBIO0 TPUTOHOMETPHUECKUX PsiioB Ha DBM cTpOsTCS 371€MEHTHI
MOJIEIH, C TOMOIIBIO OOPATHBIX CBsA3eH 1-ro u 2-To poja yTouHsoTcs K03 GuimeHTs
TPUTOHOMETPHUYECKHX PSIOB

Bonpoc 6: B uem 3akiatouaercsa merog XHU-kBaapar?

A) B CyMMHPOBaHUM KBa/IpaTOB PA3HOCTU MEXKAY CIy4ailHON BETMUMHON U €€ MaTeMaTHYeCKUM
0’KMJIAHHEM

b) B cymMmMHpoOBaHNHU MO HECKOJIBKUM 3HAYEHUSIM CITy4ailHON BeTMYMHBI KBaJJPAaTOB Pa3HOCTH MEXKY
YaCTOCTBIO ATOW BEJIMYMHBI U BEPOATHOCTBIO 3TON BEJIUYMHBI, PACCUMTAHHOMN 110 OJJHOMY U3 HECKOJIBKHUX
TEOPETUUECKUX 3aKOHOB PACIIPEAEICHUS CIIyYalHbIX BEJIMYUH, I JAJIbHEHIIETr0 UCII0Ib30BaHUs
BbIOMpAETCsl TOT TEOPETUUYECKUI 3aKOH pacIpelelieHHs], y KOTOPOTO IaHHas CyMMa OKa3bIBAa€TCsl MEHbIIIE
B) B MozienpoBaHuy ONBITHOM CIIy4aliHOM BETMYMHBI pacipeneicHieM CTbroeHTa

') B cyMmMupoBaHMH KBaJpaTOB PA3HOCTH MEXAY CIIy4alilHON BEJIMYMHON U €€ CPEeHEKBAAPATHIECKIM
OTKJIOHECHUEM

Bonpoc 7: B yem cymnocts meroga Monre-Kapio?

A) c IOMOIIIBIO TeHepaTopa CIydyallHbIX YHCEN MOJIyYaeTcss HECKOIbKO CIy4YaifHbIX YHCeN C PABHOMEPHBIM
pacripesiesieHueM, 10 CelHalbHbIM (hopMyiam repexo/ia OHU Npeodpa3yroTces B CllydaiiHble yucha,
MMOAYMHCHHBIC 3aJTaHHOMY pacCIIpCACIICHUIO C 3aJaHHBIMU XapaKTCPHUCTUKAMU

b) cnyuaiinas BenMunHa B BUE JUCKPETHOI'O CUTHAJIA MPEICTABISETCS B BHJIE CYMMbI TapPMOHUK,
napaMeTpbl KaXa0i TapMOHHMKH BBIYUCIIAIOTCS MPSIMBIM ITpeoOpa3oBanreM Pypre, a cymMmMa rapMOHUK -
oOpatHbIM nipeoOpazoBanueM Dypbe

B) HaxonuTcst cyMMa KBaJpaToB PA3HOCTH BEPOSITHOCTEH ONBITHOM CIIY9aliHOW BEJIMYMHBI M CITyYaiHOU




BEJIMYMHBI C OJTHUM U3 33JJaHHBIX 3aKOHOB PACHPEAEICHUs, BBIOUPAETCs TO paclpeesieHle, y KOTOPOro
JlaHHas1 CyMMa MEHBbIIIEe

I') 11t BBIOOPKM CiTydaifHOW BEMYMHBI TOICYUTHIBAETCS €€ CpeaHeapu(PMeTHIecKOoe 3HAUCHHE
(MaTeMaTU4ecKoe 0XKUIaHKE), TUCTIEPCHSI HAXOAUTCS KaK CyMMa MPOU3BEICHHUI YaCTOCTH CIy4aiiHOM
BEJIMYMHBI HAa KBaJIpaT Pa3HOCTH CIy4alHON BEJIMUYUHBI U €€ MATEMAaTUYECKOTO 0K IaHUs

Bomnpoc 8: B yem Ha3HayeHHe MeTO/1a 1epeBa 0TKAa30B?

A) COCTAaBUTH Hepapxpm HpI/I'-H/IH, HpI/IBOI[SIH_[I/IX K HG)KCJIaTeJIbHOMy CO6BITI/IIO, C LICJIBIO BBIABIICHUS
HanboJiee BpEIHBIX CIACACTBUI

b) ycraHOBUTH JIornueckue CBA3M MEXAY NIpUYMHAMU, BBIIBUTH IEPBOIIPUUNHBIL, OIPEEIIUTH BEPOSATHOCTD
BEPXHETO HEXKENATSILHOTO COOBITHS 110 BEPOSITHOCTSM IEPBOITPUINH

B) cocraButh anrebpanyeckue CBA3M MEXy NEPBONPUIMHAMH U UX CIEICTBUIMU

') onpenenuTh CTATUCTUYCCKUE CBSI3U MEXIY BEPXHUM HEXEIATeIbHBIM COOBITHEM U €T0 CIICACTBUSIMU

Bomnpoc 9: YUto usyuyaer Teopusi MaccoBOro 00CayKMBaAHUsA?

A) ycIioBHsI TOBBIIICHUS IPOU3BOIUTEIBLHOCTH TPY1a PU TEXHHUECKOM OOCITY>KUBAaHUH TTOIBUKHOTO
cocraBa

b) cripoc Ha cpencTBa MmaccoBoi uHdopmauu

B) Opaku 1 ommOKy pu TEXHUYECKOM OOCITY>KMBAHUU TTOJIBU’KHOTO COCTaBa

I') 3axoHOMEpHOCTH PYHKIIMOHUPOBAHUS CUCTEM, YIOBJIETBOPSIIOIINX MACCOBBII CIIPOC U 3aKOHOMEPHOCTH
o0Opa3oBaHus odyepeseit

Bonpoc 10: B yeM cymHOCTb MeT02 KOHEYHBIX 3J1eMEHTOB B pacyeTax Ha CTATHYECKYI0 IPOYHOCTh
TeXHH4YeCKOro oobexkra?

A) Becb 00bEM TBEPJOTENBHOM MOIEIHM TEXHUUECKOT0 0OBEKTa JICIUTCS Ha 3JIEMEHThI MAJIOT0 pa3Mepa C
MOMOIIbI0 O0BEMHOMN CETKH, /ISl COCEAHUX Y3JI0B KOTOPOU COCTaBIISIOTCS 3aBUCUMOCTH MEK/y CUIION U
nepeMeleHreM, o0Ias cucTeMa ypaBHEHUH pelaeTcs Ipy 3a1aHUU TPAaHUYHbIX YCIOBUH (BUIOB
3aKpeIyICHUS] U Harpy>KeHUs TEXHUUYECKUX 0OBEKTOB)

B) cOopouHas equHMIIa TEXHUUECKOTO 00BEKTa JETUTCS Ha OT/AEbHbIE JeTaIl UM YacTH JeTaleil
(KOHEYHBIE AIIEMEHTHI), KaX/1as JeTallb UCCIEAYeTCsl HAa CTAaTUYECKYIO POYHOCTH OTAEIBHO NPU
0TOpachIBaHUM BCEX OCTAJIBHBIX C 3aMEHOI JIEHCTBYIOIMX OT HUX CHJI HA OTBETHBIE PEAKLIUU

B) TexHnueckuii 00BbEKT pa3zieisieTcsl Ha AIEMEHTHI 110 X (YHKIMOHAIbHOMY Ha3HAUYEHUIO, KaXKIbIN
9JIEMEHT PACCUUTBIBAETCS HA CTATUYECKYIO IPOYHOCTD IIPH YCIOBUU BBITIOJHEHUS UM €TI0 33JaHHOU
(GYHKIIMHM B COCTaBE TEXHUYECKOTO 00BEKTa

I') Becb 00BbEM TEXHUYECKOTO O0BEKTA AETUTCSA HA MUKPOCKOITMUYECKUE YaCTH OJJMHAKOBOTO 00beMa
(KOHEYHBIE AIIEMEHTHI), KaXk/1as U3 KOTOPhIX PACCUUTHIBAETCS HA CTATUYECKYIO MPOYHOCTh OTAEIBHO MPU
0TOpachIBaHUH OCTAIBHBIX U YUETE UX BO3ACHCTBHIMA

2.2 TunoBble 3aJaHUs VI OLIEHKH HABBIKOBOI0 00pa30BaTeILHOIO pe3yJibTaTa

[IpoBepsiemblil 00pa30BaTENbHbBIN PE3yIbTAT:

Kon u HanMeHoBaHMe HHAMKATOpA OOpa3oBaTesbHbINA Pe3yIbTaT
JOCTUKEHHS] KOMITETEHIIUU
OIIK-1.4 ITpumeHsIeT METOIBI OOyuaromuiics ymMeeT: IPUMEHATh METO/Ibl MAaTEMAaTHYECKOTO
MaTeMaTHYeCKOro aHaJIn3a U MOJIETTUPOBAHUS, METOAbI TEOPETUUYECKOTO U SKCIIEPUMEHTAILHOTO
MOJIEIUPOBAHUS 11 000CHOBAHUS HCCJIEIOBAHMSI; UCIIOIb30BaTh MAaTEMaTHUYECKUE U CTATUCTUUECKUE
MPUHSTHS PEIIeHUN B METOABI JUIsl OLIEHKH U aHaJIu3a IoKa3aTesiell 0e30acHOCTH U
npodeccuoHaIbHOM eI TeTbHOCTH HaJIe’)KHOCTH MOJIBMYKHOT'O COCTaBa; BBIIOJIHATH MaTEMaTHUECKOE

MOJICIUPOBAHHUE TTPOIIECCOB U CIIOKHBIX CUCTEM Ha 0aze
CTaHJIAPTHBIX MTAKETOB aBTOMATU3UPOBAHHOIO MPOESKTUPOBAHUS U
HICCIIETOBAHUN.

O6y‘l2lIOIlIPII>iCH BJIAACCT: CIIOCOOHOCTBIO MPUMCHATH MCTOIBI
MAaTEMAaTUYCCKOTO MOACTIUPOBAHUA, METOJAbI TCOPETUUCCKOI'O U
9KCIICPUMCHTAJIIbHOT'O UCCJIICIOBAHUS; CIIOCOOHOCTBIO
HUCITIOJB30BaTh MAaTEMATHUYCCKHUE U CTATUCTHYCCKNUEC MCTOAbI JJIs1




OIICHKH M aHaJW3a IoKa3aTelneh 0E€30IaCHOCTH U HaJACKHOCTH
INOABUXKHOI'O COCTAaBa, CIIOCOOHOCTBIO BBIIOJIHSITh
MAaTEMATUYCCKOC MOACIIMPOBAHUC ITPOLECCOB 1 CIIOXKHBIX CUCTEM
Ha 0ase CTAHAAPTHLBIX IMTAKCTOB ABTOMATU3UPOBAHHOI'O
MMPOCKTUPOBAHMA.

Ipumepovl KomnaekcHvlX 3a0anuil OJisi OYEHKU CHOPMUPOBAHHOCMU KOMNEMEHYUU 6 YaACmu «ymMemvy U
«eraoemovy

3aoanue 1. CocTaBUTH AJITOPUTM IMOCTPOCHUA CETEBOI'O l"pa(l)I/IKa TEXHOJIOTHUYCCKOI'0 IIpoIecca peEMOHTa
CAWMHUIBI ITIOABUXKHOI'O COCTaBa

3adanue 2. CoCTaBUTH aJTOPUTM IOCTPOCHHUS JIepeBa OTKA30B (MOJI3YH Ha MOBEPXHOCTU KaTaHUs KOJIECHOU
naphel) ¥ ONpEACTICHUS BEPOSTHOCTH BEPXHETO HEXKEIATETLHOTO COOBITHSI

3aoanue 3. Tlokaszats Ha mpumMepe 3-D mMoaenu 110060ro TEXHUYECKOTO 00bEKTa BO3MOKHOCTH IPOTPAMMBI
SolidWorks o onpeneneHuio HampsHKEHHO-IPOPMUPOBAHHOTO COCTOSIHUS B UCCIICIOBAaHUH CTATUIECKON
MPOYHOCTH

N~ LNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,

28

29.

30.

2.3. IlepeyeHb BONPOCOB ISl MOATOTOBKU 00Y4YAIOIIHUXCS K MPOMEKYTOUYHOI aTTecTaluu (3a4eTy)

[ToHATHE O CUCTEMHOM MOAXO/E MPH MOJICIUPOBAHUN OOBEKTOB
Krnaccuueckuii moaxon npu MoAeIupoBaHuU 00BEKTOB
Knaccugukanus MeTo10B MOIETMPOBAHUS.
[TonsTHE 06 UMUTALIMOHHOM MOJICIIUPOBAHUH.
ITonsATHE 06 aHAJIOrOBOM MOJEIUPOBAHUU OOBEKTOB
HaxoxaeHue onpeeieHHOro HHTerpaita YucI€HHbBIMA METOIaMU.
Pemienue ypaBHeHMH YMCICHHBIMU METOAAMU (METOJ UTE€PALIUii, METOJI TUXOTOMUH )
Haxoxnaenue skctpemyMa GyHKIIUU YUCIEHHBIMU MeToAamu (MeTo HpioToHa, METOT KOOPAMHATHOTO
CIIyCKa)
Meton CuMIicoHa MPH YUCIEHHOM UHTETPUPOBAHUH
Meton Tpanenuii Npyu YUCIEHHOM UHTETPUPOBAHUHU
MeTtoa npsMOYyroJbHUKOB IIPU YUCIIEHHOM MHTEIPUPOBAHUU
Pemienue ypaBHeHHI METOIOM AUXOTOMMH (JI€IEHUS OTpe3Ka MOIoJIaM)
Haxoxnaenue skctpemyMa QyHKIIUH METOAOM KOOPAMHATHOI'O CITyCKa
OmnpeneneHne KPUTUYECKOTO IYTH € IIOMOLIbIO CETEBOr0 rpaduka
HaxoxaeHue pe3epBoB BpEMEHH NPU CETEBOM IUIAHUPOBAHUU PabOT
[ToHsATHE 006 ONTUMHU3AIMOHHBIX 3a/1a4aX.
MeTo1bl Hax 0k AEHUS SKCTPEMYyMa.
HazHnaueHue Teopun IIaHUPOBAHMSI DKCIIEPUMEHTA
OcHOBHBIE OHATHUS TEOPUU INITAHUPOBAHUS IKCIIEPUMEHTA.
ITocTpoeHne oNTUMANBHOTO MJIaHA KCIIEPUMEHTA.
Haznauenue QpyHkuuu perpeccuu B TEOPUU MIIAHUPOBAHUS HKCIIEPUMEHTA.
Mozens TEXHUUECKOro 00CTy>KHUBaHUS TOABH)KHOIO COCTaBa
Monenb paboThl PEMOHTHOTO JIETIO
MozenrpoBaHUE CUCTEMBI «PEIBCOBBIN IKUIIAXK - CPEIAN
MeTtop! onpeesieHns ONTUMAIBHOW MEPUOJUYHOCTH MJIAHOBBIX PEMOHTOB.
[ToHsATHE O CETEBOM IUIAHUPOBAHUU PAOOT.
KoppensioHHblil aHaan3 3aBUCHMOCTH MEXAY OOBEKTaMHU U MPOIIECCaMHU.
[TpuMeHeHMe KIacTepPHOT0 aHAIN3a K OIIEHKE TEXHUYECKOT0 COCTOSIHUSA 00BEKTOB.
MogenupoBaHue mporecca NpoueccoB NOMOIIBIO CUCTEMbI BU3YaJIbHOTO aHAJIOTOBOTO
nporpamMmupoBanus CAAM.
[IpuBectu npumepsl 331a4 B NpodeCCHOHATBHON ASSITENbHOCTH PEMOHTA U TEXHUYECKOTO 00CTYKUBaHUS
IIOJIBUJKHOT'O COCTaBa JKEJIE3HBIX JOPOT, KOTOPHIE MOKHO PEIIaTh C MOMOIIBIO TPOrpPaMM aHAJIOTOBOTO
BHU3YaJIbHOT'O TPOrPAMMHUPOBAHHUS




31. IlpuBectu mpuMepsl ONTUMU3AIMOHHBIX 3a7a4 B TPO(HEeCCHOHATLHOM e TEIbHOCTH PEMOHTA U
TEXHUYECKOTO OOCTY)KHBaHUS TIOJJBUKHOTO COCTABA KEJIE3HBIX IOPOT

2.4. IlepeuyeHb 3aJaHUM 1JIs1 IOATOTOBKH 00y4al0IIUXCs K MPOMEXKYTOYHOH aTTecTanuu (3a4eTy)

1. CocraBuTh aNTOPUTM MOCTPOCHUS MOJIENTH HAJCKHOCTH BaroHa B SKCIUTyaTaIllH C IIETbI0 ONPEIeTICHHS
ONTUMAJILHON JUIMHBI TAPaHTUHHOTO Y4acTKa, JaTh Ha3BaHUS AJIEMEHTaM aJlrOpUTMa

2. CoCTaBHUTPH QITOPUTM HOCTPOCHHUS MOJIEIN HAJIS)KHOCTH JIOKOMOTHBA B AKCIUTYaTaIHH C IIEITTBI0
orpezeNieHUs] ONTUMAIbHOMN JJIMHBI I1J1e4a, 1aTh HA3BaHUS IEMEHTaM aJIrOpUTMa

3. CocCTaBHUTPH UITOPUTM HOCTPOCHHUS CETEBOTO Irpa)uka TEXHOIOTHIECKOTO MPOIEcca ACMOBCKOTO PEMOHTA
BaroHa U OIpeIeJICHHs pe3epPBOB BPEMEHU

4. CocTaBUTh AITOPUTM MTOCTPOCHHS CETEBOT0 rpadrka TEXHOIOTHIECKOTO MPOLECCa PEMOHTA JIOKOMOTHBA
U OTIpe/IeNICHUS pe3epBOB BPEMEHU

5. CocTaBHUTBH QITOPUTM HOCTPOCHHUS MOJIENIN JICTIOBCKOT'O PEMOHTA BaroHa C 1EJIbI0 OMpeeICHHs
npeieIbHON TOJJOBOM MPOrpaMMbl PEMOHTA

6. CocTaBUTh AITOPUTM MOMCKA ONTHMAJIBLHOIO COOTHOIICHHS HCXOIHBIX MTapaMeTpoB ((hakTopoB) s
obecrnieueHus sKcTpeMyMa GyHKIIUN OTKIIMKA C TIOMOIIBIO TEOPUH TUTAHUPOBAHUS SKCIIEPUMEHTA

7.  CoOCTaBHTPH QJITOPUTM PACUYECTHOT'O HAXOXKICHUS ONTUMAIIEHOTO COOTHOIIIEHHUS HCXOIHBIX TApaMETPOB
(paxTopoB) miist obecrieueHus IKCTpeMyMa (PYHKIIMU OTKJIMKA C TOMOIIBI0 METO/Ia KOOPAUHATHOTO CITyCKa

8. CocTaBHUTH ITOPUTM HOCTPOCHUS MOJIEIIA CHCTEMBI TEXHUYECKOTO 00CTY)KHBAHUS TPY30BBIX BATOHOB C
L[EJbIO OIPEAETICHHS ONTUMAIIbHOMN MEPUOIUYHOCTH TJIAHOBBIX PEMOHTOB

9. CocTaBHUTh AITOPUTM HOCTPOCHUS MOJIEIIA CHCTEMBI TEXHUYECKOTO 00CTY)KMBaHUS JIOKOMOTHBA C IIEIIHIO
oTpeieNieHUs ONTUMATbHON TEPUOAUNYHOCTH TUIAHOBBIX BUAOB TEXHUUYECKOTO OOCITYKUBAHUS

10. CoctaBUTh MAaTEMaTHYECKYIO MOJIENIb BUXPEBOTO YHEPTOPA3ICIUTEIS C TIOMOIIBIO HHCTPYMEHTOB
nporpammel CAAM

11. CoctaBuTh MaTEMaTHYECKYIO MOJIENb IIUCTEPHBI TSI BA3KUX KHUJIKOCTEH C TEIIOM30IUPYIOLIIM KOKYXOM
C IOMOLIBIO HHCTPYMEHTOB IIporpammel CAAM

1. Tloka3arp Ha mpumepe 3-D Monenu 1r000ro TEXHUIECKOTO 00bEKTa BO3MOKHOCTH TIPOTPAMMBI
SolidWorks mo onpenenenuto koaghuieHTa 3amnaca ycrajaocTd, MpeaBapUTeIbHO COCTABUB alITOPUTM
WCCIIEIOBAHMSI YCTATOCTHON MIPOYHOCTH

2. Tlokazath Ha npumepe 3-D Monemnu m000ro TeXHUUECKOro 00BhEKTa BO3MOKHOCTH ITPOTPAMMBI
SolidWorks 1o nipoBeieHHIO TEIIOBOTO UCCIICAOBAHUS

2.5. Hepeqeﬂb BOITPOCOB /IUIA IOATOTOBKHA oﬁyqamumxcn K l'[pOMe)KyTO‘-lHOﬁ arrecranumn (3K3aMeHy)

HaxoxxneHre MaTeMaTHYecKOro OKUIAHUS U TUCTIEPCHH CITyYaiHBIX BETHYUH

Kakum o0pa3oM ciyyaifHas BelIHMYMHA MOJENUpPYyeTCs ¢ momolsio OBM?

Haznauenne @pynkunu RND npu craTucTiueckoM MOJAeIUpOBaHUH

B yem niens coznanust 3-D Mojieneit ClosKHBIX TEXHUYECKHX 00bEKTOB?

Kakwue cymiecTByrOT mporpaMMbl aBTOMATH3HPOBAHHOTO MTPOEKTHPOBAHMUS?

B ueMm pasHuna Mexay «Jierkoiy, «cpeanein» u «trspkenoi» CAIIP npu co3mnanumn 3-D Moneneit CloXHBIX
TEXHUUYECKHUX 00BEKTOB?

7. B uyem nenp uccnenoBanus 3-D moaeneil TeXHUUECKHX 0OBEKTOB Ha CTATUYECKYIO IIPOYHOCTH?

8. B uem menb nccnenoBanus 3-D MoJienel TEXHHYECKUX 00BEKTOB HA YCTAJIOCTHYIO IIPOYHOCTH?

9. B 4em Ha3zHaueHHe METOJ]a KOHEYHBIX 3JIEMEHTOB?

10. B xakux 3a/1a4ax MCIIOJIB3YETCS METO KOHEYHBIX 3JIEMEHTOB?

11. B xakux ciaydasx IpUMEHSETCS METOJI CTATUCTHYECKOTO MOJIEIMPOBAHUS?

12. TTonstue o metoae MonTte-Kapiio.

13. B ueM 11enb TEMIOBBIX UccaenoBaHuil 3-D Mozesne Cl10KHbIX TEXHUUECKUX 00BEKTOB?

14. Yto sBHsieTcss TpaHUYHBIME YCIIOBHSIMHA METOIa KOHEUHBIX 3JIEMEHTOB B TETUIOBBIX UCCIIETOBAHHSX ?

15. Kakue BO3MOXHOCTH MOJIeJIMpOBaHus Terionepenaun umerorcs B SolidWorks Simulation?

16. Kakre BO3BMOKHOCTH pacyeTa CTaTHUECKON MPOYHOCTH Y3J10B | jaetaneii umerores B SolidWorks Simulation?
17. Kakue BO3MOXXHOCTH pacdeTa yCTaIOCTHOW MPOYHOCTH Y3JI0B U AeTanei umerotcs B SolidWorks Simulation?
18. ITonsTHE O METO/IE IepeBa OTKA30B.

19. Kak BIHSIOT Ha COOBITHE CBSI3aHHBIE C HUM HUKEPACIIONI0KEHHBIE COOBITHSI, CBI3aHHBIE MEXKIY COO0M
JIOTUYECKOU CBA3BI0 «H»?

oo wdE



20. Kak BausitoT Ha COOBITHE CBSI3aHHBIE C HUM HIYKEPACIIONIOKEHHBIE COOBITHS, CBA3aHHBIC MEXKY COOOM
noruyeckon cBs3bio «UJIN»?

21. OcHOBHBIE TIOHSTHS TEOPUU MACCOBOTO OOCTY>KUBAHUS

22. Pazomknytas u 3amkHyTass CMO.

23. CMO c orpaHuuYeHHO# OYepeIbIO.

24. Jns onpeieNieHus 9ero MCIOIb3yeTcs MeTO > (Xu-KBajapar)?

25. B yem coctout mpobiemMa pazpaboTKH CIOKHBIX TEXHHUYECKHUX 00BEKTOB?

26. Kakue BozmokHoctu npenocrasiser miardgopma 3-D EXPERIENCE B pa3paOoTke CI0XKHBIX TEXHUYECKUX
00BEKTOB?

27. Kakuie BO3MOXKHOCTH B ONITUMAJIbHOM MTPOSKTHPOBAHUY TOABIKHOTO cocTaBa npenocrasiser CAIIP?

28. Kakue BO3MOXXHOCTH B ONTHUMM3AIMM TEIJIOBBIX MPOIECCOB MpPH 3KCIUIyaTallud IMOABMXKHOTO COCTaBa
npenoctasisier SolidWorks Simulation?

29. MogenupoBaHyue KOHCTPYKIIUHN Y3JI0B IOJBUKHOTO COCTaBa

30. [IpuMeHeHne CTaTUCTHYECKOTO MOJCIMPOBAHMS KOJIMYECTBA OTLENIOB BarOHOB MO KOHKPETHOM
HEUCIPABHOCTH JIJIsl IPOTHO3UPOBAHUS PECYPCOB PEMOHTA

31. Ucnonp3oBaHue AepeBa OTKA30B IS OLEHKH 3()(PEeKTHBHOCTH pacX00BaHHS CPEJCTB HA YCTPAHCHHE
KOHKPETHOW MPUYUHBI 0TKa3a y3Jia BaroHa

32. Vcnonp30BaHKeE pacueTa CUCTEMbBI MACCOBOTO OOCITYKHUBAHUS IJIs1 ONITUMH3AINH TPOIIECCOB TEXHUYECKOTO
00CITyXKMBaHUS M PEMOHTA MOJIBI)KHOTO COCTaBa

2.6. Ilepeuenn 3a5aHNM I MOATOTOBKH 00y4alOIIMXCH K MPOMEKYTOYHOM aTTecTAlluM (3K3aMeHY)

1. CocraBuTh aNrOPUTM IMOCTPOEHUS A€PEBA OTKA30B (MOJI3YH HA MOBEPXHOCTU KaTaHUs KOJIECHOM Maphbl) U
OIpesieNICHUs] BEPOSTHOCTU BEPXHEI0 HEXKENATEIbHOTO COOBITUS

2. CocTaBUTh QJITOPUTM IOCTPOCHHUS JepeBa 0TKa30B (0OPHIB aBTOCLIETIKH) U ONPEAEICHUs BEPOSITHOCTH
BEPXHET0 HEXEJIATEIIbHOIO COOBITUS

3. [IloxazaTth Bo3MokHOCTH nporpammbl EXEL no onpenenenuio craTHCTHYECKUX XapaKTEPUCTHK
IIPOU3BOJILHOTO HA0Opa YMCIIEHHBIX 3HAYCHUN

4. Tlokasats Bo3amoxHocTu nporpammel MathCAD 1o onpeienieHuio CTaTUCTUYECKUX XapaKTEPUCTUK
MIPOU3BOJILHOTO HA0Opa YMCIIEHHBIX 3HAYCHUN

5. Tloka3ath Bo3moxHOCTH mporpamMmbl MathCAD 1o ctaTucTHYeCKOMY MOJICIIMPOBAHUIO CITyYailHOM
BEJIMYMHBI HA OCHOBE MTPOM3BOJILHOTO HA0OPa YHCIIEHHBIX 3HAUCHUH

6. IloxazaTth Ha mpumepe 3-D Mozaenn Tr000T0 TEXHUYECKOTO 00BhEKTa BO3SMOXXHOCTH MTPOTPaMMBI
SolidWorks o onpeznenennio Maccbl 00beKTa M KOOPAMHAT LIEHT pa TXKECTU

7. Tloka3zath Ha npumepe 3-D Mozenu m1000ro TeEXHUUYECKOro 00beKTa BO3MOKHOCTH IPOTrpaMMBbl
SolidWorks o onpeneneHuo Hanps>KeHHO-1e(hOPMUPOBAHHOTO COCTOSIHHSL B UCCIIEIOBAaHUU CTATUYECKOM
MIPOYHOCTHU

8. IloxazaTth Ha npumepe 3-D Mozaenu 11006010 TEXHUYECKOr0 00bEKTa BO3SMOXKHOCTH ITPOrpaMMBbl
SolidWorks no onpenenenunto ko3 huiieHTa 3amnaca ycTajaoCTH, MPEIBAPUTEIHLHO COCTABUB AJITOPUTM
UCCJIEIOBaHMSl YCTAJIOCTHON IPOYHOCTH

9. Tloxka3zatp Ha mpumepe 3-D Mozaenn Tr000T0 TEXHHYECKOTO 00BhEKTa BO3SMOKHOCTH ITPOTPaMMBI
SolidWorks 1o npoBeeHHIO TEMIOBOTO HCCIeI0BAHUS

3. Meroanyeckue MaTepHaJibl, ONpee/siiolue Npoue1ypy 1 KpuTepuy OleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI IIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHUIO TECTOBBIX 3a1aHMI 1JI
TeKYIero KOHTPOJIs

- OIICHKa «OTJIMYHO» BBICTABIACTCA OOYyYaIOLIEMYCs, €CIIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100-90% ot ob61miero o0bpEmMa 3aJaHHBIX BOIIPOCOB;

- OLIGHKA «XOPOIII0» BHICTABISIECTCS 00yUYaIONIEeMYCsl, €CTH KOJTHYECTBO MPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89-75% ot obmiero 00bEMa 3aJaHHBIX BOIPOCOB;

- OLIEHKAa «Y/IOBJIETBOPHUTEJBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJIMWYECTBO MPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH — /4—60 % oT 001Iero o6bEmMa 3aJaHHBIX BOIIPOCOB;



- OIICHKA «HEYJIOBJIETBOPUTEIbHO» BBICTABIIACTCS OOYUYArOIIEMYCsl, €CJIH KOJMYECTBO MPABHIbHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIPOCOB.

PacuerHo-rpaduyeckas padora

Tema pacuerHo-Tpauueckoi padoTel: «CereBasi MOJEIb TEXHOJIOIMYECKOrO IIpolecca pPEeMOHTa
HOJIBUKHOTO COCTaBa».

BoinonHss KOHTPOJIBHYIO PabOTy COTJIAaCHO 3a/JlaHHOMY BapUaHTY, CTYAEHTBI JOJKHBI J1aTh ONMCAHUE
IIOCTPOCHMsSI CETEBOTO IpauKa TEXHOJIOIMUYECKMX OIepaluil peMOHTa €IWHMIIBI IMOJBHXKHOIO COCTaBa U
IIPOBECTH PACYET CIEAYIOUINX 1apaMeTPOB:

1) onpenenuTh HEenoYKy KpUTHUECKOTO ITyTH, PEICTABIEHHYIO B KOJIaX ONepaluii;

2) BEIMUMHY KPUTUYECKOTO ITYTH B Yacax;

3) BeIMUMHY paHHEro Hayaja, paHHEro OKOHYaHUs, [MO3AHEr0 Hayajla ¥ MO3JHEr0 OKOHYAHUS KaKIoH
oleparuy;

4) BeMYMHBI ITIOJIHOTO U CBOOOHOI'O pe3epBOB BPEMEHHU.

B BeIBOmax mo pabore cienyer naTb OOOCHOBAHHBIE PEKOMEHIALMM IO IE€PEBOAY HCIOIHHUTEIS,
00J1a]ar01ero MaKCUMalbHBIM CBOOOIHBIM PE3EPBOM BPEMEHH HA «PYUYHBIE» ONEepallii KPUTUYECKOTO MyTH.

TunosBble 3aJaHUs K pacyeTHO-Tpaduyeckoi padbore
1. BapuanTsl 3aaHuii st ceTE€BOI MOJENN ACTIOBCKOIO PEMOHTA YHUBEPCAIBHOTO TIOJyBaroHa.

B Ta6JII/ILI€ MNPUBCACHO CpPCAHCC BpPCMA BBINIOJHCHHUA TCEXHOJOTHMYCCKUX onepaum”l PEMOHTA
YHUBCPCAJIBHOI'O ITIOJYBAI'OHA B HaCax

BapuanTsl
1 (2 |3 |4 |5 (6 (7 (8 |9 |[10|11 (12|13 |14

0.2/03]01(03]0.2/01{0.2]03]01/02]03]0.2]0.1|0.3
0.5/06]0.7/06]05]|0.7{06]05]06[0.7]05]06|0.7| 0.6
0.8/0.7/09(0.8]0.7/09(0.8]0.7]08]09]0.7]/0.8]0.8]| 0.7
04/05]/06(05]0.7{04(06]05]{0.7/04]05|0.6|0.7] 0.4
0.8/09/0.7/09]0.8]|0.7/08]09]|0.8]0.7]0.8]09]0.8]|0.7
06[05|07(06|0.7{05(06|05{06(0.7[0.6(0.5(/0.6|0.5
0.3/04/05/04(03/04/05/04|/03/04]/03/04|05[04
13/11]1.2(13]10]12]11|12(13]11]12|10[11|12
13/14]12(15]|14]13]1.2|15[12(13|14|12|15|13
1012 |18(19]15]16|1.7|19(18(20[19|18|1.7[16]15
11 101]0.2{03{0.1]0.2/0.3]0.1{0.2{0.3]0.1{0.2]{0.3|0.2{0.1
12 10.7/0.608]0.6]0.7/0.8/0.6|0.7{0.6/0.8]/0.6|0.7|0.8]0.7
13106]0.7{05]/06]0.7/05]06]05[0.6]0.7][0.6]05|0.6|0.7
14 10.6{05(0.7{05]|0.6]05|0.7{05({0.6]{05(0.7|{05|0.6|0.7
15(12(11]10(11)12]12|11]10|11}|12]10]11]12|1l1
16 |14(13]12(14]13]12]13]|14]|13]|12|13]14]12|13
17 10.5/0.6/05[/06]05/06]05|0.6]|05/06]|05]/0.6]|0.5]|0.6
18 |0.5/0.7{0.6[0.5/0.6{0.7(0.5/0.6{0.7/0.6]0.7{0.5] 0.6] 0.5
19 10.8(/0.7/09(08]0.7]0.8]09]0.8|0.7/0.8]0.9]0.8]0.7| 0.8

O O(N[DO|OTB|W N - N‘.’OHepaHl/lﬂ

HAns  «py4dHBIX» omepanmuii  (HE  MEXaHW3WPOBAaHHBIX WM  ABTOMAaTH3UPOBAHHBIX) 3HAYCHHE
MPOJOIDKUTEILHOCTH paboT MozienupyeTcs o Meroxy MonTe-Kap:io 115t HopMallbHOT0 3aKOHA pacIpe/ieIeHUs
CITyJaifHON BEIMYHMHBI, IPUYEM, CPEAHEKBAIPATUIHOE OTKIOHEHHWE NMPUHUMAETCS paBHBIM 25% OT cpemHein
MIPOAOIDKUTENBHOCTH padoThl. Pemenue Benercs B cpeae Just BASIC v2.0.

KoHTpoJibHBIE BONPOCHI K 3alIiTe pacuyeTHO-Tpadguuecko padoThl



1. Tloka3arp B mporpamme: Kak BBOJUTCS BpEMsl BBINOJHEHUSI TEXHOJOTHYECKUX OIepaluil J1eOBCKOro
PEMOHTA MOJIBUYKHOTO COCTABA.

2.  Tlokasarp B mporpaMme: Kak OMpeIesiFoTCsl TEXHOIOTUYSCKUE MPOCTON U KPUTUICCKUH MYTh.

3. CocraBuTh B BHJIE OJIOK-CXEMbI aJIFOPUTM MOCTPOEHUSI CETEBOro rpaduka TEXHOJIOTMYECKOTO Ipolecca
JIEMIOBCKOI'0 PEMOHTA IIOJIBUXKHOTO COCTABA.

4. Tlokazarb B mporpamMme: Kak ObUIM ompezeNeHbl «PUKTUBHBIE» OIEpallMd Ha CETeBOM TIpaduke
TEXHOJIOIMYECKOI0 IIpoLecca JEOBCKOr0 pEMOHTA II0JyBaroHa.

5. Kakumm maTemaTuuecKMMU MeETOJaMHU paccuuThiBaeTcs cereBoil rpaduk? IlokaszaTte B mporpamme
QJITOPUTM 3TUX METOOB.

6.  Jlatb onpeneneHne «KpUTUYECKOTO IyTH», IOKa3aTh B IPOrpaMMe allTOPUTM €0 HaXOXKICHHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK 10 BHINOJHEHUIO PpacyeTHO-TpaduiecKoi padoThl

«OTJIMYHO/32a4TEHO» — CTAaBUTCS 3a pabOTy, BBHINOJIHEHHYIO MOJHOCTBIO 0€3 OIMOOK M HEIO0YeTOB B
COOTBETCTBHH C 33JaHUEM, BBIJAHHBIM JJIsI BBIMOJHEHHS pacyeTHO-rpaduueckoil padorel. OOydaromuiics
MIOJTHOCTBIO BIIaZiceT MH(pOpMaIMel, MpeAcTaBIeHHOW B pacdeTHoO-Tpaduueckoil pabore, TEPMUHOJIOTHEH,
HOPMAaTUBHBIMH JOKyMeHTaMu. CHOCOOEH MpPOBECTH aHalIM3 IOJYyYEHHBIX PE3yJIbTaTOB IPU BBIITOJIHEHUU
pacdyeTHO-rpaguIecKoil pabOTHI.

«Xopouo/3a4TeH0» — CTaBUTCA 3a padOTy, BBIIIOJHEHHYIO B COOTBETCTBUHU C 33JaHUEM, BbIIAHHBIM JJIs1
BBINOJIHEHUS pacueTHO-rpaduyeckoil paboThl, 0€3 CyLIECTBEHHBIX OIIMOOK, HO ¢ HeoueTaMu. O0yyaromuics
BJIaJICET OCHOBHOM HH(poOpMaluel, MpeCTaBIEHHON B pacdyeTHO-rpaduueckodl paboTe, TEPMUHOJIOTUEH,
HOpPMAaTHUBHBIMU JIOKyMeHTaMu. [Ipu npoBefieHnn aHalIM3a MOJyYEHHBIX Pe3yJbTaTOB PacyeTHO-Tpapuueckon
paboThI IOMYCTHI HE3HAYUTEIbHbIC OITUOKH U HETOUHOCTH.

«Y10BJIETBOPHUTEIBHO/3aUTEHO» — CTaBUTCA 3a pabOTy, BHINOJIHEHHYIO B COOTBETCTBUU C 3aJJaHUEM,
BBIAHHBIM JUUISl BBIIIOJIHEHUS pacyeTHO-rpadpuueckoil paboThl, € CYIIECTBEHHbIMU OLIMOKAaMHU, HO HE
IPUBEIIMMU K HENpaBWIbHBIM BbiBojgaM. OOydaromuiics Biajgeer Oosbluedl yacTbio MH(pOpMAaLUH,
MPEJCTaBICHHON B pacdeTHO-TpapuuecKoil paboTe, TEPMHHOIOTHEH, HOPMATUBHBIMU JOKyMeHTamu. [lpu
IIPOBE/ICHUH aHAIM3a HOJIYYEHHBIX PEe3yJbTaTOB pacueTHO-TpapuuecKoil paboThl JOMYCTHI CYLIECTBEHHbIE
OLIMOKHU.

«HeynoBJieTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, BBINOJHEHHYIO HE B COOTBETCTBHU C
3aJlaHuEeM, WJINM BBIIOJHEHHYIO B COOTBETCTBUHU C 3aJlaHUEM, HO C IrpyObIMH OIIMOKaMH, MOBIMSABIIMMH Ha
IPaBUIBHOCTH BBIBOAOB. O0yyaromuiicst He BiajieeT HHpopMalie, MpeIcTaBIeHHON B pacueTHO-Tpaduyeckoi
paboTe, TEpMUHOJIOTHEN, HOPMAaTUBHBIMU JTI0KyMeHTaMHu. [Ipu npoBeneHny aHanu3a MoJyuYeHHBIX PE3yJIbTaTOB
pacueTHO-rpauIecKoi paboThl JOMYCTHI TPyObIe OMINOKY.

Kpurepun ¢popMupoBaHus 011eHOK N0 Pe3yJIbTATAM BbINOJIHEHUS 3a1aHU I

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MOJIHOCTHIO 0€3 OMMOO0K U HEJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BHIIOIHEHHYIO MTOJHOCTBIO, HO IPU HAIMYMM B HEl He Ooiee
OJIHOM Herpy0Ool OIIMOKHU U OAHOTO HeJo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEIBbHO/3aUTEHO» — CTAaBUTCS 32 pabOTy, eciau 00ydarouniics MpaBUIbHO BBITIOIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE Oojiee oHOM Tpy0oit omMOKH U JBYX HEI0YETOB, HE OoJee OHOM
rpy0oii u oaHO#l HerpyOoi ommOku, He Oojee Tpex HerpyobIX OIIMOOK, OAHON HerpyOoW OmIMOKH U JBYX
HE/IOYETOB.

«HeynoBJjieTBOpUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCSA 3a pabOTy, €CIM YHCIO OUIMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY ISl OLIEHKU «YAOBJIETBOPUTEIHHOY» WUJIH MPABUIBLHO BHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buow owuboxk:

- epybvie owuUOKU. He3HAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OwUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEONIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeeHUl, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouembl: HepayUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOENbHbIE NOZPEULHOCU 8 POPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OLIEHOK M0 3a4eTy



«3auTeHo» - 00yJaroIUICs JEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/IeNIOB MPOTrPAMMBbI JUCLMILIIMHBL: €T0
0a30BbIX TOHATHM, OTPEEICHUN, OCHOBHBIX MPOOJEM W METOJIOB WX PEIICHUS, MPUOOpes HEoOXOaUMbIe
YMEHUS U HaBBIKH, OCBOMJI BOIIPOCHI TPAKTUYECKOTO MPUMEHEHUS MTOTyYCHHBIX 3HAHUH, HE JOIYCTHII TPYOBIX
OIMOOK MPU OTBETE, JIOCTATOYHO MOCIIEIOBATEIBHO U3JIaracT MaTepual, A0MyCKas TOJbKO HE3HAUYUTEIbHbIE
HETOYHOCTH U HAPYIIECHUS TIOCIIEIOBATEIIBHOCTH H3JIOKCHHMSL.

«He 3a4TeH0» - BBICTABIISCTCS, €CIM O0YJAFOIIUICS JEMOHCTPUPYET (hparMeHTapHbIC 3HAHKSI OCHOBHBIX
pa3aenoB U3ydyaeMoi JUCIHILIMHBL; Y 00ydaronierocs ciabo BhIpaKeHa CIOCOOHOCTh K CaMOCTOSITEIbHOMY
AHAJTUTHYECKOMY MBIIIUICHUIO, UMEIOTCS 3aTPYAHCHUS B U3JI0KCHUN MaTepHaia; OTCYTCTBYIOT HEOOXOIMMbIE
YMEHUSI U HaBBIKH; JOMYIIEHBI IpyOble OMMOKM U HE3HAaHUE TEPMHHOJIOTUH; HECIIOCOOHOCTh OTBEYATh HA
JIOTIOJTHUTEIILHBIC BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOIMMO TSI ITOTyYCHHUS TTOJIOKUTEITLHON OIICHKH.

Kpurtepun (ppopmMupoBaHusi OlieHOK 10 IK3aMeHY

«OTIAMYHO» — CTyAeHT HpuoOpen HeoOXOAWMBbIE YMEHHMS M HaBBIKH, MPOIAEMOHCTPHPOBAT HABBIK
IIPAKTUYECKOI0 IPUMEHEHUS MOTY4YE€HHBIX 3HAHUH, HE TOIMYCTHJI JIOTHYECKUX U (PAaKTUUYECKUX OIINOOK

«Xopomo» — CTyIeHT npuodpen HEOOXOAMMbIE YMEHHUS W HaBbIKU, NPOAEMOHCTPUPOBAJ HaBBIK
IIPAKTUYECKOI'0 IPUMEHEHUS MOIyUYEHHBIX 3HaHUI; TOMYCTUI HE3HAYUTENIbHbIE OLIMOKY U HETOUHOCTH.

«Y10BJIETBOPUTEJIBHO» — CTYJEHT JJOYCTHJI CYILIECTBEHHBIE OILINOKH.

«HeynoBJIeTBOPUTEJIBHO» — CTYJICHT JEMOHCTPUPYET (parMeHTapHble 3HaHHMsS H3y4yaeMoro Kypca;
OTCYTCTBYIOT HEOOXOIUMBIC YMEHUS U HABBIKH, JIOMYIICHBI IPyObIe OITHNOKH.



