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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

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

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

pohecCUOHANBLHOM IesTeIbHOCTH

OIIK-1.4 ITpumeHsieT MEeTObl MAaTEMATHYECKOI0 aHaIN3a
Y MOJCIIUPOBAHUS JJISl PELICHUS NIPUKIIAIHBIX 3a/1a4 B

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

pe3yjibTaTaMu OCBOCHUS 06p330BaTCHBHOﬁ IMporpaMmbl

KOI[ 1 HAMMCHOBAHUC
HHAUKATOpa NOCTHXKCHUA
KOMIICTCHI N

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

O1eHOYHBIE
MaTepuabl
(cemectpnl 5, 6)

OIIK-1.4 IIpumensier
METOJbl MaTeMaTHYECKOTO
aHamM3a U MOJEIIMPOBAHHS
JUTISL PELIeHUsS] TPUKIAaIHBIX
3a/1a4 B Mpo¢eCcCHOHATBHON
JEeSITEIbHOCTH

OOyuaromuiicss 3HAeT: METOJbl MaTeMaTUYeCKOTro
MOJICIIMPOBAHMS,  METOIbI  TEOPETHYECKOTrO0  H
SKCHCPUMCHTAJIIBHOT'O UCCIICAOBaHUA; MATCMAaTUUCCKHUC
M CTAaTUCTHUYECKHE METOJIbl NAJS OLEHKM M aHalu3a
nokasaresei 0e30macHOCTH " HAJC)KHOCTH
MOJIBIDKHOTO COCTaBa; METOAbI MaTeMaTUYeCKOTO
MOJICIIMPOBAHMS,  peaju3yeMble  C  IOMOIIBIO
CTaHJapPTHBIX MaKeTOB ABTOMATU3UPOBAHHOTO
MMPOCKTUPOBAHUA U HCCHGI{OBaHHﬁ.

Bonpocer  (Nel -
Nel0)

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
MOJIBUJKHOTO COCTaBa; BBINOJIHATE MaTEMaTHYECKOE
MOJICJINPOBAHUE TIPOLIECCOB M CIIOKHBIX CUCTEM Ha
0a3e CTaHIApTHBIX MAKETOB AaBTOMATU3MPOBAHHOTO
POEKTUPOBAHMSI U UCCIIETOBAHMI.

3amanus  (Nel -
Ne3)

OOyuaromuiics BiajeeT: CIOCOOHOCTBIO MPUMEHSTH
METOJIbl MAaTeMaTU4YEeCKOTO0 MOJEIMPOBAHUS, METOJbI
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/JICJINPOBAHUE
MPOIIECCOB M CIOXKHBIX 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

METO/IbI MATEMaTHYECKOTO TEOPETUYECKOT0 U AKCIEPUMEHTAIBLHOTO UCCIIeIOBAaHUS; MAaTEMAaTUYECKUE U
aHaJIM3a U MOJIETIMPOBAaHUS | CTATUCTUYECKUE METO/IbI JIJIsl OLIEHKH U aHalln3a NoKa3aTesel 0e30MacHOCTH
JUISL pEIICHUsS IPUKIIAHBIX | U HAAEKHOCTH TMOJBMKHOTO  COCTaBa; METOJAbl  MaTeMaTH4YeCKOTro
3a/1a4 B MPO(PECCUOHAIBLHON | MOJICTTUPOBAHUS, pEAIM3yeMble C TIOMOIIBI0 CTAHJIAPTHBIX ITAKETOB
JESITEIbHOCTH ABTOMATHU3HPOBAHHOTO MPOSKTUPOBAHMSI U UCCIIECTOBAHMIA.

HpuMepbl 60npocoes ons OYEHKU cgbopmupoeaHHocmu KomMnemeHyuu 6 Yyacmu «3Haniv»

Bonpoc 1: B yueM CyIIHOCTH CHCTEMHOI'0 NOAX0Aa IPH MOJEJMPOBAHNH CJI0KHBIX cUCTeM?

A) cioxHas cucTeMa JISIUTCS Ha SJIEMEHTHI 10 KOHCTPYKTHBHBIM NPU3HAKaM, KaX/IbIil 371eMeHT
ONMCBIBACTCS YPABHEHUSIMU, BIUSHUE B3aUMOICUCTBYIOIIMX JIEMEHTOB 3aMEHSIETCS PEAKIUAMHA

B) xax1p1ii 37IEMEHT CII0’KHOM CUCTEMBI pacCMaTpUBAETCS OTICIIBHO, 3aMEHSISICh HAOOPOM CTEpIKHEH,
IJIACTHH, OIOP U HArpy»asCh CHIIAMU, MOMEHTAMHU U PEAKLIUAMHU OIIOP

B) cnoxHas cuctema pa3OuBaeTcs Ha OT/AEIbHBIE YaCTH; AJIS KQKIOW YaCTH CTPOUTCS HJIEMEHT MOJIEIIH;
Ipu 00bEMHEHUH IEMEHTOB 00pa3yeTcsi MOJIENb

I') popmynupyercs riaBHas 1ejIb MOAEIUPOBAHNUS CIIOKHONW CHCTEMBI, HCXO/IS U3 KOTOPOH IpH
MOCTOSTHHOW KOPPEKIIMU C TIOMOIIBIO OOpaTHBIX CBSA3eH 1-r0 U 2-T0 pojia CTPOSITCS 3JIEMEHTHI MOJIEIH,
KOTOpPbIE OOBENHSAIOTCS B MATEMATHYECKYIO MOJIEIIb CIIOKHOM CUCTEMBI, MOJIENb TIOCTOSIHHO
CaMOCOBEPILIEHCTBYETCS

Bonpoc 2: B uem 3akJ/104aercs MeTo[ '"4epHOro simuKa' B MOJAeTHPOBAHUM PeaJIbHbIX 00beKTOB
WK npoueccoB?

A) B mocTpoeHnu (pu3nyecKkoi Moaenu 00beKTa WK MPoIiecca, MOMENIAOMIEHCs B YEPHBIN SIIHUK
CTaH/IapTHBIX Pa3MEPOB

b) B oTpaskeHHU CBOICTB peanbHOro 00beKTa WK Ipolecca ¢ MOMOUIbIO MOMYyIMIIMPUYECKUX YpaBHEHUH,
YaCTUYHO OTPAKAIOUINX (PU3UUECKYIO IPUPOTY 0OBEKTa UITH Mpolecca

B) peanbHblif 00bEKT WM MPOLIECC 3aMEHSETCS MaTEMAaTUYECKOM MOJIEIbIO, COCTOSIIEH U3 Habopa
YpaBHEHMI, HUKaK HE OTPaXKaroIuX (pu3nyecKyro Npupoy 00beKTa Win Mpoliecca, HO MO3BOJISIOIIYIO
TOYHO PAaCCUUTHIBATh TPEOYEMbIEe XapaKTEPUCTUKU

I') B oTpaxkeHUH CBOWCTB peasibHOT0 00BEKTa UM MPOIiecca C MOMOIIBI0 AHATMTHYECKUX BbIpAKEHUH,
TOYHO OTPAXKAIOUIMX (PU3HUECKYIO0 TPUPOIY 0OBEKTA UITH Mpoliecca

! 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.



Bonpoc 3: /Ins pemeHnsi KAaKHX 32124 NPUMEHAIOTCS ceTeBble Mo/iesu (ceTeBble rpadukm)?

A) 11 pelieHus IPOYHOCTHBIX 3a/1a4 METOJ0M KOHEYHBIX 2JIEMEHTOB

B) AJIg pCIICHUA 3aa4 MUHUMH3AallUuU YU CJia SKCIICPUMCHTOB TIPpHU UCCIICAOBAHUN (bHBH‘ICCKOﬁ MOJACIHN
B) mu1st perenust 10rucTH4ecKoi 3a1aun HaX0XKJIEHNs ONITUMAJILHOIO MaplIpyTa JIOCTaBKH Ipy3a; JUIs
ONMpCACIICHUA MaKCHUMAaJILHOH T10 MPpOAOIKUTCIIBHOCTU LCITOYKHU TCXHOJIOTMYCCKUX onepaum”l cpeau
MHOY€ECTBa MOCJIEJ0BATEIbHO-TIapAJUIEIbHBIX LIETI0YEK Onepanui

I') nns mepenoca ¢aiina nzo0paskeHus Mpyu pa3oueHNH N300paKeHMUs CETKOM, KOIMMPOBAHUH OT/IEITBHBIX
AYEEK CEeTKH, IEPEHOCE UX U MOCIIEAYIOIIEM COSMHEHUN B HOBOM (haiiie

Bomnpoc 4: B yem Ha3HaYeHHe TeOPUHU IJIAHUPOBAHMS IKCIIEPUMEHTA?

A) B IIPOBCACHUHA OIBITOB HAJl MOJCJIbIO IJIA YCTAHOBJICHU A BJIIMAHUSA HCCKOJIBKUX (baKTOpOB Ha
MHTEPECYIOIIYIO XapaKTePUCTUKY MO0 ONTUMAIBHOMY IUIAHY C LI€ThI0 MUHUMHU3ALUU YHCIIa ONIBITOB
b) B nepcrieKTUBHOM IJIaHUPOBAHUH SKCIIEPUMEHTOB Ha HECKOJIBKO JIET BIEPE/T

B) B npoBeeHN MaTMHHOTO SKCIIEPUMEHTA HaJl MAaTeMaTH4YEeCKONW MOJIENbIO IO 3a/IaHHOMY TUIaHy C
LEJIbI0 TAPAHTUPOBAHHOTO HAXO0XK/ICHUS BCEX SKCTPEMYMOB MHTEPECYIONIEH XapaKTepUCTUKU

') B uccnenoBanuu pusnueckoi Moenu 00beKTa Mo CcrenrualbHOMY IJIaHy, 3aBUCAIIEMY OT CBOHCTB
00BbeKTa

Bonpoc 5: Kakum o6pa3om ciaydyaiiHasi BeJIMUMHA MO/IeJIMpyeTcs ¢ moMombio JBM?

A) obnacth onpezeneHus CiIy4aiiHON BEeIMYMHBI pa3duBaeTcs ¢ moMolnbio OBM Ha snemeHTapHbIe
001acTH, B K101 001acTu cirydaifHas BeTMYMHA alllIPOKCUMHUPYETCSI TPOU3BOJIEHBIMU YPAaBHEHUSIMH 110
METO/1y HAUMEHBILIUX KBaIpaTOB

B) obnacte onpeneneHus CyqaifHON BETMUUHBI pa30uBacTcs ¢ moMoIbio IBM Ha oTIenbHbIe YacTH; IS
Ka)KIOW 4acTH CTPOUTCS HOPMAJIBbHBIN 3aKOH C XapaKTepPUCTUKAMU, HanboJIee TOYHO OTPAKAIOIUMU
3HAUCHUS MOJICITUPYEMOM CIIy9aliHOM BEIMYMHBI B JAHHON 00J1aCTH; IPH O0BEIMHCHUH BCEX
pacnipeienieHui 00pa3yercsi CTaTUCTUYECKasi MOJIENb CIy4ailHOW BEJIMYHHBI

B) ¢pynxuus RND BocnpousBogut Ha OBM ciyuaiinyto BETU4YMHY, pPABHOMEPHO paclpe/ieieHO Ha OTPE3Ke
[0;1] mo 3TUM YKCIaM PACCUUTHIBAETCA CIydaiHasi BEJIMYMHA CO CTAaHAAPTHBIM HOPMAJIbHBIM
pacnpeeseHneM, o KOTOPO HaXOJUTCs ciiydaiiHas BeJIMYMHA C HOPMaJbHBIM 3aKOHOM paclpeleeHus U
M3BECTHBIMM 3HAYEHUSIMA MAaTEMATUUECKOTO OXKUIAHUS U AUCIEPCUH

I') bopmynupyercs rnaBHast 11eJIb MOJACIUPOBAHMSI CIy4aiiHOW BEJTMUUHBI, COCTABIISAIOTCS TPeOOBaHUS K
MOJIEJH, UCXOS U3 KOTOPBIX C MOMOIIBI0 TPUTOHOMETPUUYECKUX PsA0B Ha OBM cTposTCs 371€eMEHTHI
MO/JIEJIH, C TOMOIIbI0 OOPAaTHBIX CBA3EH 1-T0O U 2-T0 posia yTOUHSIOTCS KO3 PUIIMEHTHI
TPUTOHOMETPUUECKUX PSAIOB

Bonpoc 6: B yem 3akimouaercsa meroa XU-kBaapar?

A) B CyMMHPOBAaHHHU KBaJIpaTOB Pa3HOCTHU MEXAY CIIy4ailHOM BEIMYMHON U €€ MaTeMaTHUYeCKUM
0’KMJIaHUEM

b) B cyMMupoBaHHMH 110 HECKOJIBKUM 3HAYEHUSM CITy4yallHOM BETMUMHBI KBaJJPATOB Pa3HOCTU MEXKIY
YaCTOCTBIO HTOU BEJIMYUHBI U BEPOATHOCTHIO 3TOM BEITUYMHBI, PACCUMTAHHOMU 10 OJTHOMY U3 HECKOIBKHUX
TEOPETHYECKUX 3aKOHOB PACIIPECICHUS CIIyYalHbIX BEJIMYUH, IS JAIbHEHIIET0 NCII0JIb30BaHUS
BBIOMpAETCS TOT TEOPETUUECKUI 3aKOH paclpesieieHus], y KOTOPOro JaHHas CyMMa OKa3bIBA€TCsl MEHBIIIE
B) B MozenpoBaHuu ONBITHOM CllydaifHOM BeTWYHHBI pactipeneienrneM CTboJeHTa

I') B cymmHpoBaHUM KBaApaTOB Pa3HOCTH MEXKIY CIIy4aliHON BEJIMUMHON U €€ CPEAHEKBAAPATHIECKUM
OTKJIOHEHHEM

Bonpoc 7: B yem cymHocts MeToga Monrte-KapJio?

A) c momol1IBI0 TeHEpaTOpa CIyYalHbIX YUCEN MOIYYaeTCsl HECKOJIBKO CIIyYalHBIX YACE C PABHOMEPHBIM
pacrpenieneHuem, o CuenuaabHbIM (GopMyliaM epexoia OHU NPeoOpa3yroTcs B CIydaiiHble YUCIa,
NOTYMHEHHBIE 33JJAHHOMY PACIpPEAEIICHUIO C 33JaHHBIMU XapaKTEPUCTUKAMHU

b) cnydaiinas BenuurHa B BUJE TMCKPETHOTO CUTHAJIA MPECTABISIETCS B BUJI€ CYMMbI TapPMOHUK,
napamMeTphl Kax/10i rapMOHUKH BBIYUCISIOTCS MPSMBIM NpeodpazoBaHreM Dypbe, a CcyMMa FTapMOHUK -
oOpatHbIM nipeodpazoBanueM Oypobe

B) naxoautcst cymma KBaJpaToB pa3HOCTH BEPOSTHOCTEN ONBITHON CIIy4aliHOM BEJIMYMHBI U CIIy4alHOU
BEJIMYMHBI C OJTHUM M3 33JaHHBIX 3aKOHOB PaCIpeeNIeHHs], BEBIOUPAeTCsl TO paclpeiesieHUe, y KOTOPOro




JJaHHAas CyMMa MEHbIIIEe

I') nns BBIOOPKY cIy4aiiHOM BETMYMHBI OACYUTHIBACTCS €€ CpeIHeapuPpMeTHIecKoe 3HaUeHHEe
(MaTeMaTH4ecKoe OKUJaHKE), AUCTIEPCHS HAXOAUTCS KaK cyMMa NMPOU3BECHHUM YaCTOCTH CITy4ailiHON
BEJIMYMHBI HAa KBaJlpaT pa3HOCTH CIy4aiiHON BEJIMUYMHBI U €€ MATEMaTUYECKOTO 0K IaHUs

Bomnpoc 8: B uem Ha3HaueHHe MeTO/1a JiepeBa 0TKAa30B?

A) cOCTaBUThH HEPAPXUH PUYNH, IPUBOSIIUX K HEXKEIATSIBHOMY COOBITHIO, C IIEJIbIO BBISIBICHUS
HanboJIee BPEAHBIX CIICICTBUN

B) ycTaHOBUTD JIOTHYECKUE CBA3U MEX/y IIPUUYUHAMH, BBISBUTH IEPBOMPHYUHBI, ONIPEICTUTH BEPOSATHOCTD
BEPXHETO HEXEJATeIbHOTO COOBITHS IO BEPOSTHOCTSM NEPBOIPUINH

B) coctaButh anredpandeckue CBSI3M MKy MEPBONPHUNHAMH U MX CICICTBUAMH

F) ONpeCaACIUTL CTATUCTUYCCKUC CBA3U MCIKAY BEPXHHUM HECKCIATCIbHBIM CO6BITI/IGM " €ro CJIeACTBUAMHU

Bonpoc 9: Yto usyyaer Teopusi MacCOBOro 00CAyKUBAHUA?

A) ycioBUsI TOBBIIEHUS TIPOU3BOIUTEIBLHOCTH TPY1a IIPU TEXHUUECKOM 00CIIY)KHUBAaHUH [1OIBUKHOTO
cocTaBa

B) cnipoc Ha cpencTBa MaccoBoil nHpopMau

B) O6paku 1 ominOGKu pyu TEXHUYECKOM 00CITYKHBAHUU MTOJIBUKHOTO COCTaBa

I') 3aKkoHOMEpHOCTH (PYHKIIMOHUPOBAHUSI CUCTEM, YAOBJIETBOPSAIOLINX MAaCCOBBIN CIPOC U 3aKOHOMEPHOCTH
oOpa3oBaHus odepezeit

Bomnpoc 10: B yem cynmHocTh MeT0/1a KOHEYHBIX 3JIEMEHTOB B PacUeTaX HA CTATHYECKYIO POYHOCTH
TEXHHYECKOro o0bexra?

A) Bech 00bEM TBEPAOTEIIHHON MOJICITH TEXHHYECKOTO O0BEKTA ICTUTCS Ha JIEMEHTBI MAJIOTO pa3Mepa ¢
MOMOIIIbI0 00BEMHON CETKH, IJIS1 COCEAHHX y3JI0B KOTOPOW COCTABISIOTCSA 3aBUCUMOCTH MEXKIY CUIION U
nepeMenieHneM, o0Iias CuCTeMa ypaBHEHUH peIIaeTcs NP 3alaHUU TPAHUYHBIX YCIOBHUH (BUIOB
3aKperyICHUs] U Harpy>KeHUS TEXHUYECKUX 0OBEKTOB)

B) cOopouHas enuHUIIa TEXHUIECKOTO 00BEKTa JCIUTCS Ha OTACIBHBIC JCTATN WA YacTH JeTalei
(KOHEYHBIE AIIEMEHTHI), KaXk/1as JeTallb UCCIEAYeTCsl Ha CTAaTUYECKYIO MPOYHOCTh OTACIBHO MPU
0TOpachIBAaHUHU BCEX OCTAJIBHBIX C 3aMEHOM JIEUCTBYIOMMX OT HUX CHJI HA OTBETHBIE PEAKITUU

B) Texnuueckuit 00BEKT pasziensieTcst Ha SJIEMEHTHI 10 UX (YHKIIMOHATFHOMY Ha3HAUYCHUIO, KaXKIbIN
AJIEMEHT PACCUMUTHIBAETCS HA CTATUYECKYIO MTPOYHOCTH TP YCIOBUH BBITIOJHEHUS UM €T0 3aJJaHHOMN
(GYHKIIMHM B COCTaBE TEXHUYECKOTO 00BEKTa

I') Bech 00BEM TEXHUYECKOTO OOBEKTA IETUTCSI HA MUKPOCKOITMYECKHUE YACTH OJIMHAKOBOTO 00BheMa
(KOHEYHBIE DIIEMEHTHI), KaXk/1as U3 KOTOPhIX PACCUUTHIBAECTCS HA CTATUYECKYIO MPOYHOCTh OTACIHHO MPU
O0TOpachIBaHUU OCTAJIbHBIX U YU€Te UX BO3JEHCTBUI

2.2 TunoBble 3aJaHNUS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeIbLHOI0 pe3yJibTarTa

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNIbTaT:

Ko n HauMeHOBaHWE HHIUKATOPa OO0pazoBaTebHBIN PE3yIbTAT
JOCTHKECHHS] KOMIIETEHIIUU
OIIK-1.4 ITpumensieT MeTOIbI OO6yyaronuiicst ymeeT: MpUMEHSATh METObl MaTEMaTUYECKOTO
MaTEMaTUYECKOT0 aHaJIn3a U MOJEIIMPOBAHUs, METOABI TEOPETUYECKOIO U SKCIIEPUMEHTAIBHOTO
MOJICJINPOBAHUS JUISl pEILIECHUS VCCIIEI0BAHMS; UCITOJIB30BAaTh MaTEMAaTUYECKHUE U CTATHCTUYECKUE
IIPUKIJIAIHBIX 3a7a4 B METO/BI JUIsl OLICHKH U aHaJIu3a IoKa3aTeseil 0e30macHOCTH U
pohecCuOHANBbHOM e TeIbHOCTH HAaJ€KHOCTH IOJBHUKHOTO COCTABA; BBINOJHATh MATEMATHYECKOE

MOJICTTMPOBAHUE MPOIIECCOB U CIOKHBIX CUCTEM Ha Oa3ze
CTaHJIapTHBIX ITIAKETOB aBT OMaTI/ISI/IpOBaHHOFO HpOCKTI/IpOBaHI/ISI nu
HUCCJIETOBAHUM.

OOyuaromuiics BlIaieeT: ClIOCOOHOCTHIO TPUMEHSITH METO/IBI
MaTEeMaTHYECKOTO MOJICTHPOBAHUS, METO/IBI TEOPETUUECKOTO H
AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMS; CIIOCOOHOCTHIO
HUCIIOJIB30BATh MAaTEMATHUYCCKHUEC U CTATUCTUYCCKUEC METOAbI IJIA
OIIEHKH W aHaJIn3a IToKasaresiei 0e301acHOCTH U HAaIEKHOCTH




HOJBUKHOT'O COCTaBa; CIIOCOOHOCTHIO BBIIOIHSTH
MaTEMaTHYECKOE MOJEIIMPOBAHKE ITPOLIECCOB U CIOKHBIX CUCTEM
Ha 0a3e CTaHAAPTHHIX AKETOB aBTOMATU3MPOBAHHOTO
IPOEKTUPOBAHHSI.

Ipumepvl KomnieKcHbIX 3a0anutl Ol OYEHKU CEHOPMUPOSBAHHOCIU KOMNEMEHYUU 6 HaACmu «yMemb) U
«8ra0emsvy»

3aoanue 1. CocTaBUTh aIrOPUTM IOCTPOCHUS CETEBOrO Tpadlika TEXHOJOTMYECKOTo Ipolecca PEeMOHTa
€IMHHILIBI TOJBHYKHOTO COCTaBa

3aoanue 2. CocTaBUTh aITOPUTM MIOCTPOCHHUSI JepeBa OTKA30B (IIOJI3YH HA MOBEPXHOCTH KaTaHUs KOJECHON
napbl) U OTPEIeNICHUs] BEPOSATHOCTH BEPXHETO HEXKEIATSIIbHOTO COOBITHS

3aoanue 3. Tlokazarp Ha npumMepe 3-D Mozenu 1000ro TEXHUIECKOr0 00BEKTa BOZMOKHOCTH IPOTPaMMBbI
SolidWorks o onpenenennto HarpsyKeHHO-Ae(hOPMUPOBAHHOTO COCTOSTHHS B HCCIICOBAHUN CTAaTHYECKON
[IPOYHOCTH

LN~ WNE

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

28

29.

30.

31.

2.3. IlepeyeHb BONPOCOB /1Jisl MOATOTOBKHU 00y4AIOIIMXCH K MPOMEKYTOUHOI aTTecTAlNU (3a4eTy)

[ToHATHE O CHCTEMHOM IOAXO/IE IPH MOJICTUPOBAHUHN OOBEKTOB
Knaccndeckuii noaxoa npu MoJeaIupoBaHUHU 00BEKTOB

Knaccugukamus MET010B MOICTHPOBAHUSI.

[TonsiTHE 006 UMUTALIMOHHOM MOJICIIMPOBAHUH.

[Tonsitve 06 aHaTOTOBOM MOJCIIUPOBAHUU OOBEKTOB

HaxoxzaeHue onpeneseHHoro HHTerpaina YucJI€eHHBIMA METOIaMHU.

Pemenne ypaBHeHUI YMCIIEHHBIMU METOIaMU (METO UTEpALMil, METOJI AMXOTOMUN )
Haxoxxnenue skcTpemyma (pyHKIIUN YUCIEHHBIME MeTojaMu (MeTol HproToHa, MeTo/] KOOpJUHATHOTO
CITyCKa)

Meton CuMIicoHa IpH YUCIIEHHOM UHTETPUPOBAHUU

Meroa Tpanenuii py YUCIEHHOM UHTErPUPOBAHNUN

Meroa npsAMOYTrOabHUKOB IIPU YUCIIECHHOM HUHTETPUPOBAHUU

Pemenue ypaBHeHU METOJIOM TUXOTOMUH (J€I€HUSI OTPE3Ka MOMOJIam)
Haxosxnenue skcTpemyma (pyHKIIMM METOJJOM KOOPJIMHATHOTO CITyCKa
Onpenenenrne KpUTHUIECKOTO yTH € TIOMOIIBIO CETEBOT0 Tpaduka
HaxoxxaeHue pe3epBOB BpEMEHHU IPU CETEBOM IUIAHUPOBAHUH padoT
[TonsiTrie 06 ONTUMM3AIMOHHBIX 33a4ax.

MeTonabl HaXOKAEHUS IKCTpEMyMa.

Ha3nauenue Teopuu IIaHUPOBAaHUS SKCIIEPUMEHTA

OCHOBHBIE IOHATHUS TEOPUH TUIAHUPOBAHUS HKCIIEPUMEHTA.

[TocTpoeHne ONTUMAIBHOTO IJIaHa KCIIEPUMEHTA.

Haznauenue QyHKIIMM perpeccuu B TEOPHH IUTAHUPOBAHMS SKCIIEPUMEHTA.
Monenb TEXHUUYECKOro 00CTyKUBAaHUS TTOJIBUKHOTO COCTaBa

Monens paboThl PEMOHTHOTO JIETIO

MopennpoBaHue CUCTEMBI «PEIbCOBBIM IKUIIAXK - Cpeaa

Meroas! onpeencHuss ONTUMAIbHOU IEPUOAUYHOCTH IUIAHOBBIX PEMOHTOB.
[TonsiTHe 0 ceTeBOM IUTaHUPOBaHUU PabOT.

KoppensuoHHblii aHaIN3 3aBUCUMOCTH MEKY 00BEKTaMHU U MPOLECCAMHU.

[IprMeHeHne KIIacCTEpPHOTO aHAN3a K OIIEHKE TEXHUYECKOI'0 COCTOSHUSL O0BEKTOB.
MopaenupoBaHue mporecca MporeccoB MOMOIIBI0 CUCTEMbI BU3YaJIbHOI'O aHAJIOTOBOT'O
nporpammupoBanusi CAAM.

[TpuBecT npuMepsl 3a1a4 B IPO(HeCCHOHAIBHON AEATENbHOCTH PEMOHTA M TEXHUYECKOTO 00CTYKUBaHUS
ITOABUKHOTO COCTABA JKEJIE3HBIX JOPOT, KOTOPHIE MOKHO PEIIATh ¢ TOMOIIBIO IPOrPAMM aHAJIOTOBOTO
BU3YaJIbHOT'O IIPOIPaMMUPOBAHUS

[TpuBecTH npuMeps! ONTUMHU3ALMOHHBIX 33734 B IPO()ECCHOHAIBHON AEATEIbHOCTH PEMOHTA U
TEXHUYECKOT'0 00CITYKHUBAHHS MTOJIBUKHOTO COCTABA KEJIE3HBIX JOPOT




2.4. IlepeuyeHb 3a1aHUM /151 IOATOTOBKH 00y4aKOIIUXCH K MPOMEKYTOYHOM ATTEeCTALMH (324eTY)

1. CocraBuTh anropuT™M NOCTPOEHUS MOJIEIH HAIEKHOCTH BaroHa B 3KCILTyaTallUH C LIEJIbIO0 ONPEAEIICHUS
ONTHUMAJIbHOU JUIMHBI TAPaHTUHHOTO Y4acTKa, JaTh Ha3BAaHUS dJIEMEHTaM ajJropuTMa

2. CoCTaBHUTPH QITOPUTM HOCTPOCHHUS MOJIENIN HAJIS)KHOCTH JIOKOMOTHBA B AKCIUTYaTaI[HH C IIEJIBIO
orpezieNieHUs] ONTUMAIbHOMN JJIMHBI I1J1e4a, 1aTh HA3BaHUS JIEMEHTaM aJIrOpUTMa

3. CocCTaBHUTPH QITOPUTM HOCTPOCHHUS CETEBOTO Irpa)uka TEXHOIOTHIECKOTO MPOIECcca ACMOBCKOIO PEMOHTA
BaroHa U OIpe/IeJICHHs pe3epBOB BPEMEHHU

4. CocTaBUTh AITOPUTM MOCTPOCHHS CETEBOT0 rpadriKa TEXHOIOTHIECKOTO MPOLIECCa PEMOHTA JIOKOMOTHBA
U OTIpe/IeNICHUS Pe3epBOB BPEMEHU

5. CocTaBUTbH aITOPUTM IIOCTPOEHHUS MOJIEIH JIETIOBCKOIO PEMOHTA BarOHA C LEJIbIO OIIPEIEICHMUS
npeieIbHON TOJJOBOM MPOTrpaMMbl PEMOHTA

6. CocTaBHTh AITOPUTM OUCKA ONTUMAIBLHOTO COOTHOIIECHHS HCXOAHBIX apaMeTpoB ((paKToOpoB) s
o0ecniedeHus sKcTpeMyMa QYHKIIUU OTKIIMKA C TIOMOILBIO TEOPUU TUTAHUPOBAHUSI SKCIIEPUMEHTA

7. CocCTaBUTbH aITOPUTM PACUETHOI'O HAXOXACHUS ONTUMAIBHOIO COOTHOIIEHUS HCXOJHBIX IApaMETPOB
(paxTopoB) miist obecrieueHus SIKCTpeMyMa (PYHKIIMU OTKJIMKA ¢ TOMOIIBI0 METO/1a KOOPAMHATHOTO CITyCKa

8. CocTaBHUTH AITOPUTM HOCTPOCHUS MOJIENIA CHCTEMBI TEXHUYECKOTO 00CITY)KHUBaHUS TPY30BBIX BATOHOB C
L[EJTbIO OIPEAETICHHS ONTUMAIIbHOMN MEPUOIUYHOCTH TIIAHOBBIX PEMOHTOB

9. CocTaBHUTH AITOPUTM HNOCTPOCHUS MOJIEIIA CHCTEMBI TEXHUYECKOTO 00CTY)KMBAaHUS JIOKOMOTHBA C IIEITBI0
oTpeieNieHUs ONTUMAIBHON TEPUOAUNYHOCTH TUIAHOBBIX BUAOB TEXHUUYECKOTO OOCITYKUBAHUS

10. CoctaBUTh MaTEMaTHYECKYIO MOJIENIb BUXPEBOTO SHEPTOPA3ICIUTEIIS C TIOMOIIBIO HHCTPYMEHTOB
nporpammel CAAM

11. CocraBUTh MaTEMaTHUECKYIO MOJIEb LIUCTEPHBI AJIs1 BA3SKUX JKUJKOCTEN € TEIUIOU30JIUPYIOIIUM KOXKYXOM
C IOMOLIBIO HHCTPYMEHTOB IIporpammel CAAM

1. Tloka3arp Ha mpumepe 3-D Momenu r000ro TEXHUIECKOTO 00bEKTa BO3MOKHOCTH TIPOTPAMMBI
SolidWorks o onpenenenuo koadduienTa 3anaca ycraaocTt, MPeABapUTEIbHO COCTABUB AJITOPUTM
UCCIJIEIOBaHMS YCTAIIOCTHOW IPOYHOCTH

2. llokazats Ha npumepe 3-D Monemnu 1000ro TEXHUUYECKOro 00beKTa BO3MOKHOCTH ITPOTPAMMBI
SolidWorks mo npoBeeHIIO TEIJIOBOTO UCCIIEIOBAHUS

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

HaxoxxneHre MaTeMaTHIecKOro OKUIAHUS U TUCTIEPCHH CITyYaiHBIX BEJTHYNH

Kakum o0Opa3zom ciyyaiiHas BeIMYMHA MOJIETUpPYeETCs ¢ momolibio 9BM?

Haznauenune @pynkunn RND npu cratuctuueckoM MoJeIMpOBaHUU

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

Kakwue cymiecTByrOT mporpaMMbl aBTOMATH3HPOBAHHOTO MTPOEKTHPOBAHMUS?

B ueMm pasHuna Mexay «Jierkoiy, «cpeanein» u «trspkenoi» CAIIP npu co3manumn 3-D Moneneit CloxKHBIX

TEXHUUYECKHUX 00BEKTOB?

7. B ugem nenp uccnenoBanus 3-D moaeneii TeXHMUECKHX 0OBEKTOB Ha CTATUYECKYIO IIPOYHOCTH?

8. B gem nenb uccnenoBanus 3-D Mojeneil TEXHHUECKHX 00BEKTOB Ha YCTATOCTHYIO IIPOYHOCTH?

9. B 4em Ha3zHaueHHe METOJ]a KOHEUHBIX 2JIEMEHTOB?

10. B xakux 3a/1a4ax MCIOJIB3YETCS METO KOHEYHBIX 3JIEMEHTOB?

11. B xakux ciay4asx IpUMEHSIETCS METOJI CTATUCTHYECKOTO MOJIEIMPOBAHUS?

12. TTonstue o metoae MonTte-Kapiio.

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

14. Yto sBnsieTcss TpaHUYHBIMH YCIOBHSIMHA METO/a KOHEUHBIX 3JIEMEHTOB B TETUIOBBIX UCCIIETOBAHHSX ?

15. Kakue BO3MOXHOCTH MOJIeJIMpOBaHus Terionepenaun umerorcs B SolidWorks Simulation?

16. Kakre BO3BMOKHOCTH pacyeTa CTaTHUSCKON 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 BIUSIOT Ha COOBITHE CBSI3aHHBIE C HUM HUKEPACIIOI0KEHHBIE COOBITHSI, CB3aHHBIE MEXKAY COO0M
JIOTHYECKOH CBA3bI0 «M»?

20. Kak BIUSIOT Ha COOBITHE CBSA3aHHBIE C HUM HIDKEPACTIOJI0KEHHBIE COOBITHS, CBA3aHHBIE MEXY COOOM

norudeckon cBsa3bro «MJIN»?

oo wdE



21. OcHOBHBIE TIOHSTHS TEOPUU MACCOBOTO OOCTY>KUBaHUS

22. Pazomknytas u 3amkHyTass CMO.

23. CMO c orpaHuueHHOMN OYepeIbIo.

24. JIns onpeieNieHds 4ero MCIOoIb3yeTcs MeTo x> (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. Kakrie BO3MOYKHOCTH B ONITHUMAJILHOM MTPOEKTUPOBAHUY TIOJBIKHOTO cocTaBa npenocrasiser CAITP?

28. Kakrie BO3MOYKHOCTM B ONTHMM3ALMU TEIJIOBBIX HPOLECCOB IMPH 3KCILIyaTallud MOJABMYKHOIO COCTaBa
npenoctasisier SolidWorks Simulation?

29. MojennpoBaHie KOHCTPYKLUI Y3JI0B [TOJIBUKHOI'O COCTaBa

30. [IpuMeHeHne CTaTUCTHYECKOTO MOJICIIMPOBAHMS KOJIMYECTBA OTLIENIOB BarOHOB 110 KOHKPETHOM
HEHMCIIPAaBHOCTH JJIs1 IPOTHO3UPOBAHUS PECYPCOB PEMOHTA

31. Ucnonp3oBaHue 1epeBa 0TKAa30B IJisl OLEHKH 3()(PEeKTHBHOCTH pacxo0BaHUS CPECTB HA YCTPAaHEHHE
KOHKPETHOW IPUYMHBI OTKa3a y3/1a BaroHa

32. Vcnonp30BaHKe pacdyeTa CUCTEMbl MAaCCOBOTO OOCITYKUBAHHS JUIsl ONITUMHU3AIMH IPOIIECCOB TEXHUYECKOTO
00CITy’)KUBaHUS U PEMOHTA IOJIBM)KHOI'O COCTaBa

2.6. Ilepeuensn 3a1aHNUI I NOATOTOBKH 00y4aKOIIMXCH K MPOMEKYTOYHOM aTTeCTAIlUN (IK3aMeHY)

1. CocraBuTh aIrOPUTM IMOCTPOEHUS I€PEBA OTKA30B (MOJI3YH HA MOBEPXHOCTU KaTaHUs KOJIECHOMU Maphbl) U
OIpesieNICHUs] BEPOSTHOCTU BEPXHEI0 HEXKENATEIbHOTO COOBITUS

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

3. [IloxazaTth Bo3MokHOCTH nporpammbl EXEL no onpenenenuio craTUCTHYECKUX XapaKTEPUCTHK
IIPOM3BOJILHOTO HA0Opa YNCIEHHbBIX 3HAUEHUI

4. Tloka3atb Bo3mMokHOCTH ITporpamMbl MathCAD no onpeziesieHHo CTaTUCTUYECKHX XapaKTEePHCTHK
IIPOU3BOJILHOTO HA0Opa YMCIIEHHBIX 3HAYCHUN

5. Tlokasath Bo3moxHOCTH mporpamMmbl MathCAD 1o craTucTHYecKOMY MOJICIIMPOBAHUIO CITyYaiHOM
BEJIMYMHBI HA OCHOBE MTPOU3BOJILHOTO HA0Opa YHNCIIEHHBIX 3HAUCHUN

6. Iloxazath Ha mpumepe 3-D Mozaenn Tr000T0 TEXHMYECKOTO 00BEKTa BO3SMOKHOCTH ITPOTPaMMBI
SolidWorks o onpeznenennio Maccbl 00beKTa M KOOPAMHAT LIEHT pa TXKECTU

7. lloka3zaTh Ha npumepe 3-D Monenu m000ro TEXHUYECKOro 00bEKTa BO3MOKHOCTH ITPOTPAMMBI
SolidWorks o onpeneneHuo Hanps>KeHHO-1e(hOPMUPOBAHHOTO COCTOSIHHSI B MCCIIEIOBAaHUM CTATHYECKOM
MIPOYHOCTHU

8. IloxazaTth Ha npumepe 3-D Mozaenu 11006010 TEXHUYECKOro 00bEKTa BO3SMOXKHOCTH ITPOrpaMMBbl
SolidWorks no onpenenenuto ko3 duiinenTa 3amnaca ycTajaoCcTu, MPeABAPUTEIHHO COCTABUB alITOPUTM
UCCJIEIOBaHMS YCTAJIOCTHON IPOYHOCTH

9. Tloxka3zats Ha mpumepe 3-D Mozaenn Tr000T0 TEXHHYECKOTO 00BhEKTa BO3SMOKHOCTH ITPOTPaMMBI
SolidWorks 1o npoBeieHHIO TEMIOBOTO HCCIeI0BAHUS

3. Meroan4eckue MaTepHaJibl, ONpeaesiioIue MpPoueIypy 1 KpUTEPUH OLlCHUBAHUA
copMHPOBAHHOCTH KOMIIETEHIMH NIPU NMPOBEACHUH NIPOMEKYTOYHOH aTTeCTALMHU

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

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

- OLIEHKA «XOPOIII0» BHICTABISIECTCS 00yUYaIOIEMYCsl, €CITH KOJTHYECTBO MPABIIIBHBIX OTBETOB Ha BOIIPOCHI
— 89-75% ot obmiero 00bEMa 3aJTaHHBIX BOIIPOCOB;

- OLIEHKAa «Y/IOBJIETBOPHUTEJBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJIMWYECTBO MPABUIBHBIX
OTBETOB Ha TeCcTOBBIe BONPOCHI — 74—60 % ot 00miero o0bEMa 3aIaHHBIX BOTIPOCOB;

- OIICHKA «HEY/OBJIETBOPHUTEJBHO» BBICTABISAETCS OOYYAIOIIEMYCs, €CIH KOJHMYECTBO IMPaBUIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



PacuyerHo-rpadguyeckas padora

Tema pacuerHo-rpaduueckoit paboTb: «CeTeBass MOJENb TEXHOJOTHYECKOrO Ipoliecca pPeMOHTa
MOJABUKHOTO COCTaBa.

BbImonHss KOHTPOJIBHYIO pabOTy COTJIACHO 3a/laHHOMY BapHaHTY, CTYIEHTHI JOJDKHBI 1aTh OMUCAHHE
MMOCTPOCHUA CETCBOI'O rpa(bmca TEXHOJIOI'MYCCKUX onepaunﬁ PEMOHTAa CAWHHLBI IOABUIKXHOI'O COCTaBa M
IIPOBECTHU pacyeT CIEAYIOUINX MapaMeTPOB:

1) onpenenuTh NENOYKY KPUTUYECKOTO ITYyTH, IIPEICTABICHHYIO B KOJaX Olepalui;

2) BeIMUMHY KPUTUYECKOTO ITYTH B Yacax;

3) BeNMMUYMHY paHHEro Hauyajaa, paHHEr0 OKOHYAHHs, MO3/IHEr0 Havyajga M MO3JHEr0 OKOHYaHUS KaXKIou
oreparu;

4) BETUYHHBI TIOJTHOTO U CBOOOIHOTO PE3epPBOB BPEMECHH.

B BeIBomax mo pabote cienyer JaThb OOOCHOBAHHbIE PEKOMEHAALMU MO MEPEeBOAY HCIIOIHUTEIS,
00J1a/1a101eT0 MaKCUMATBHBIM CBOOOIHBIM PE3€pBOM BPEMEHHU Ha «PYUHBIC» ONEPALUUA KPUTHIECKOTO MyTH.

Tunosble 3a1aHus K pacyeTHO-rpaduyeckoii padore
1. BapuanTsl 3a1aHuii JJ1s1 CETEBOM MOJIEH JIETIOBCKOTO PEMOHTa YHUBEPCAIBHOTO TOJyBaroHa.

B Ta6J'II/II_Ie MNpUBCACHO CpCAHCC BpPCMA BbIIIOJHCHHUA TCXHOJIOIHYCCKHUX onepaunﬁ pPEMOHTA
YHHUBCPCAJIbHOI'O IMOJyBAroHa B acax

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

0.2/03]01({03]0.2/0.1{0.2]03]0.1{0.2]0.3]0.2{0.1|0.3
0.5/0.6]0.7/06]05]/0.7{06]05]06[0.7]05]0.6|0.7| 0.6
0.8/0.7/09/0.8|0.7/09]0.8|0.7{0.8{0.9]0.7]0.8] 0.8| 0.7
04105/06|/05(0.7/04]06|05|0.7/04]05|0.6|0.7| 0.4
0.8/09/0.7/09/0.8/0.7/0.8|09|0.8{0.7]0.8]|0.9|0.8|0.7
06/05|0.7(/06(0.7/05|0.6|05|0.6|0.7|0.6|05|0.6|05
0.3/04/05(04]03{04(05]/04]{0.3[/04]03[0.4(05]0.4
13/11(12]13|10(12]11(12(13]|11|12]|10[11|12
13|14(12]|15(|14|13]12|15[12]|13|14]12]|15|13
102 [18]|19|15]16]1.7(19]18|20(19]18|1.7[/16|15
11 /0.1{0.2/0.3(0.1]0.2/0.3]0.1]0.2|/0.3]0.1]0.2]/0.3]/0.2|0.1
12 /0.7/0.6]/0.8/06]0.7/0.8]/06]0.7]06]0.8]|0.6|0.7] 0.8 0.7
13 10.6[/0.7/05(06]0.7]/05]06]05]|06]0.7]0.6]05]|0.6]|0.7
14 106(05|0.7{05]|06|05(0.7|05|06(05|0.7{05]0.6|0.7
15112]11(10(11)12]12]11|10(11]12]|10|11[12|1l1
16 114113|1.2|14]13]12]|13|14[13]12]|13|14|12|13
17 10.5/0.6/05[/06]05]|0.6]05]|0.6]|05]/06]|05]/0.6|0.5|0.6
18 |0.5/0.7/0.6|0.5]/0.6{0.7/05]|0.6|0.7/0.6]0.7{0.5| 0.6] 0.5
19 /0.8(/0.7/09/0.8]0.7/0.8]/09]0.8]|0.7/08]0.9]0.8]0.7| 0.8

O O|N[O|OD|IWIN| - N_’OHepauI/m

Jns  «py4yHbIX»  omepanuii  (He  MEXaHM3MPOBAaHHBIX M  ABTOMATH3UPOBAHHBIX) 3HAUYCHHE
MPOJIOJDKUTEIBHOCTH paboT MOIeTUpyeTcst o MeToy MonTe-Kapiio a1 HopMaabHOTO 3aKOHA pacipeeIeHus
CIIyJailHON BEJIMYMHBI, IPUYEM, CPEIHECKBAIPATUYHOE OTKIOHCHHE NMPUHUMAETCS paBHbIM 25% oOT cpenmHeit
MIPOJIOJDKUTENILHOCTH PaboThl. Pemmenue Begercs B cpene Just BASIC v2.0.

KoHTpoJibHbIe BONPOCHI K 3a11iTe pacuyeTHO-Tpadguyeckoil padoThl

1. Ilokazatr B nmporpamMme: KakKk BBOAWUTCA BPEMS BBIIMOJTHCHUA TEXHOJIOTHYCCKUX onepaunﬁ JCITOBCKOI'O
PEMOHTA IMOABUKHOI'O COCTAaBaA.



N

[TokaszaTe B mporpamme: Kak ONpeIestoTCs TEXHOJIOIMYECKUE IPOCTON U KPUTHUECKUH MTYTh.

3. CocraBuTh B BHJIE OJIOK-CXEMbI alTOPUTM TOCTPOEHUSI CETEBOTO rpaduKka TEXHOJIOTHYECKOTO TpoIecca
JIEIOBCKOI'0 PEMOHTA MOJBUKHOI'O COCTaBA.

4. Tloka3arp B mporpaMme: Kak ObUIM oOmpefieNieHbl «(PUKTUBHBIC» OIEpallMd Ha CETeBOM TIpaduke
TEXHOJIOTMYECKOT0 IIPoLecca JENOBCKOI0 PEMOHTA MOJIyBaroHa.

5.  Kakumu maTemMaTHuecKMMH METOJIaMHU pacCcuuThiBaeTcs cereBoil rpaduk? IlokaszaTe B mporpamme
QITOPUTM 3TUX METOJIOB.

6.  Jlatb onpeneneHne «KpUTUYECKOTO IMyTHY, TI0Ka3aTh B MPOTpaMMeE aliTOPUTM €r0 HAXOXICHHUS.

Kpurtepun ¢popmMupoBaHusi 01IeHOK 110 BBINOJHEHHIO pacuyeTHO-Tpadguyeckoi padoThl

«OTIMYHO/32aYTEHO» — CTABUTCS 32 pabOTy, BHIIOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK M HEJOYETOB B
COOTBETCTBUM C 3a/laHHEM, BBLIAHHBIM JUIsl BBIMOJHEHHsI pacueTHoO-Tpaduyeckoil padoTsl. OOyuaromuiics
MOJTHOCTBIO BIIaieeT MH(OpMAIMel, MPEeACTaBICHHOW B pacueTHO-Tpaduueckoil pabore, TEPMUHOJIOTHEH,
HOPMAaTUBHBIMH JOKyMeHTaMu. CrocoOeH MpOBECTH aHAlIM3 IOJTYYEHHBIX PE3yJIbTaTOB IPU BBHIMOJHEHUU
pacueTHO-TpaduuecKoil paboTHI.

«Xopo110/3a4TeH0» — CTaBUTCA 32 paOOTy, BBIIIOJHEHHYIO B COOTBETCTBUHU C 33JJaHUEM, BBIIAHHBIM JJIsI
BBITNIOJIHEHUS pacyeTHO-rpapuueckoil paboThl, 0€3 CyIIECTBEHHBIX OINOOK, HO ¢ HegoueTamu. O0yyarouuiics
BJIaJIeET OCHOBHOW wuH(poOpMainuen, MpeaCcCTaBIeHHON B pacdeTHO-rpaduueckoll paboTe, TEPMUHOIIOTHEH,
HOPMATUBHBIMH JIOKyMeHTaMHu. [Ipy nmpoBeeHnN aHau3a MOJIyIeHHBIX PE3YJIbTaTOB PacueTHO-TpaduIecKon
paboThI JOMYCTUIT HE3HAYUTEIbHBIE OIIMOKY M HETOUHOCTH.

«Y10BJIETBOPHUTEIBLHO/32a4TEH0» — CTAaBUTCS 32 PAadOTY, BBHIMOJTHCHHYIO B COOTBETCTBUU C 33J]JaHUEM,
BBIAHHBIM ISl BBINIOJIHEHUS pacueTHO-rpaduueckoil paboThl, € CYIIECTBEHHBIMU OIIMOKAaMHU, HO HE
MPUBEAIMIUMU K HENPaBHIBHBIM BbIBOAaM. OOydJarommiicss BIafieeT OOJBIICH YacThio WH(POpPMAIUH,
MPEJICTABJICHHON B pacueTHO-rpaduueckoi paboTe, TEPMHUHOJIOTHEH, HOPMATUBHBIMH JokyMmeHTamu. [Ipu
MIPOBEJICHUH aHAIN3a TOJYYCHHBIX PE3YJIbTATOB PacYeTHO-TpadUIeCKo pabOThl JOMYCTHI CYIICCTBCHHBIC
OILIUOKHU.

«HeynoBjieTBOpUTEJLHO/HE 3a4TEHO» — CTABUTCSA 3a Pa0OTy, BBIIIOJHEHHYIO HE B COOTBETCTBHH C
3aJlaHuEeM, WM BBIMIOJHEHHYIO B COOTBETCTBUHU C 3aJlaHUEM, HO C rpyObIMH OIIMOKaMH, MOBIUSBIIMMH Ha
MPaBUIILHOCTH BBIBOIOB. OOyUarouiics He BiIaieeT nH(popMaluei, mpeICTaBIeHHON B pacueTHO-TpaduuecKon
paboTe, TepMUHOIIOTHENH, HOPMATUBHBIMH JOKyMeHTaMH. [Ipu nmpoBeneHnn aHanu3a MOMyUYeHHBIX PE3yIbTaTOB
pacdyeTHO-TpapuIecKoil pabOThl JOMYCTUI TPYyObIe OIMOKH.

Kpurtepuu ¢popMHpOBaHHS OLIEHOK M0 pe3yJibTATAM BbIINOJHEHHUs 3aJaHu i

«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MOJIHOCTHIO 0€3 OINOO0K U HEJOUETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil oIMOKN U OJTHOTO HeloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTABUTCA 32 PadOTy, €ciu 00yJyaroUIuiics MPaBUIbHO BBIMOJIHWII HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUN HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oil u oxHON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OIIMOOK, OJHOM HEerpyOoOM OIIMOKM M JIBYX
HE/I0UETOB.

«HeynoBJjieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIBHOY MU NMPABHIILHO BBINOJIHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- 2pyoOvle OwUbOKU: He3HAHUe OCHOBHbIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUemMo8 peulenus 3a0ay;
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OuwUOKU: HeMOYHOCU YOPMYTUPOBOK, OnpedeiieHull; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- He0oUembl.: HePaYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOeTbHbLE NOZPEULHOCU 8 YOPMYIUPOBKe
8b160008, HEOPENCHOE BbINOTHEHUE 3A0AHU.

Kpurtepun ¢popmMupoBaHusi OLEHOK 110 3a4eTy

«3auTeHo» - 00yJaroIuUiCs IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/IeNIOB MPOTrPAMMBbI JUCLMILIIMHBL: €T0
0a30BbIX TMOHATHM, OMPEIEICHUN, OCHOBHBIX MPOOJEM W METOJIOB WX PEIICHHUS, MPUOOpes HEoOXOaUMbIe



YMEHHMSI U HaBbIKH, OCBOMJI BOIIPOCHI TPAKTUYECKOTO MPUMEHEHUS MOTYYeHHbBIX 3HAaHU, HE JJOMYCTHII TPyOBIX
OLIMOOK MPU OTBETE, JJOCTATOYHO MOCIEIOBATEIbHO U3JIaraeT MaTepual, A0MycKas TOJbKO He3HAUYUTEIbHbIE
HETOYHOCTU W HApYLIEHUS MTOCJIEI0BATEIbHOCTH U3JI0KECHMUS.

«He 3a4TeHO0» - BBICTABIISACTCS, €CIM O0YJarOIUIC JEMOHCTPUPYET (hparMeHTapHble 3HAHHUSI OCHOBHBIX
pa3zesioB U3y4yaeMoi JUCIHUIUIMHBL, Y 00ydaromierocs ¢iado BeIpa)keHa CIIOCOOHOCTh K CAMOCTOATEILHOMY
AQHAIUTUYECKOMY MBIIICHUIO, UMEIOTCS 3aTPYIHEHUS B U3JI0KEHUH MaTepHasa; OTCYTCTBYIOT HEOOXO/IUMBbIE
YMEHHMsI U HaBBIKU; JIOMYIIEHbI IpyOble OMMOKU M HE3HAHUE TEPMHUHOJIOTMU; HECTIOCOOHOCTh OTBEYaTh Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOIMMO IS MTOTyYCHHUS TTOJOKUTEITHHON OLICHKH.

Kpurepun ¢popmMupoBaHusi OLIEHOK 0 IK3aMeHY

«OTAMYHO» — CTYAGHT NpHOOpen HEeoOXOIMMbIE YMEHHS U HaBBIKU, MPOJEMOHCTPUPOBAT HABBIK
MPAKTUYECKOTO MPUMEHEHUS TOIyYEeHHBIX 3HAHUH, HE JTOMYCTHI JIOTHYECKUX U (PaKTUUYECKUX OINOOK

«Xopomo» — CTyIeHT npuodpen HEOOXOAMMbIE YMEHHUS W HaBBIKH, NPOJAEMOHCTPUPOBAJ HABBIK
MPAKTUYECKOTO IPUMEHEHUS TTOIYUYEeHHBIX 3HAHUI; TOMYCTHUII HE3HAYUTEIbHBIE OITMOKH U HETOUHOCTH.

«Y10BJIETBOPUTEJIBHO» — CTYJCHT JIOMYCTHJI CYIIECTBEHHBIE OIINOKH.

«HeynoB/1eTBOPUTEJIBHO» — CTYJICHT JIEMOHCTPUPYET (PparMEeHTAapHbIE 3HAHUSA H3Y4aeMOIo Kypca;
OTCYTCTBYIOT HEOOXOIUMbIE YMEHHUSI U HABBIKH, IOMYIICHBI TPYObIe OIIUOKH.



