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Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJBHBIE 3a/JaHUS WJIM MHBIC MAaTEPUAJIBI JUIs OLICHKH 3HAHWM, YMEHHM, HABBIKOB U (MJTH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIINX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMIIETEHIIUH NPH NIPOBEACHUY IIPOMEKYTOUYHOHN aTTECTALNH.



1. llosicHuTEILHAA 3aNIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallu — OLCHUBAHUC MPOMCIKYTOYHBIX W OKOHUYATCJIBHBIX PC3YyJIbTATOB
oOydueHHsI TI0 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

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

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHMSI TUCITUTUTHMHEI

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIIUN

KOII HHJUKaTOpa JOCTUIKCHUA KOMIICTCHIINN

OIIK-1 CniocobeH pemiaTh HHKEHEPHBIC
3aJa4i B rpodeccruoHalIbHON
JIESATETLHOCTH C UCIOJb30BAaHUEM METOJIOB
€CTECTBEHHBIX HayK, MAaTEMaTHYECKOTO

aHaJIn3a U MOACIIUPOBAHUA

HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

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

Pe?;y.]II)TaTI)I O6y‘~I€HI/I$I MO0 IUCHUIITIMHE, COOTHECCHHLIC C INIAaHUPYCMbIMHA

pe3yjibTaTaMu OCBOCHUS 06p330BaTCHBHOﬁ IMporpaMmbl

KOI[ 1 HAMMCHOBAHUC
HHAUKATOpa NOCTHXKCHUA
KOMIICTCHI N

Pe3y.]'IBTaTBI O6yLIeHI/IH IO AMCHUIIIIMHE

O1eHOYHBIE
MaTepuabl
(cemectpnl 5, 6)

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

OOyJaromuiicss 3HaeT: METOJbl MaTeMaTUYeCKOTro
MOJICIIMPOBAHMS,  METOIbI  TEOPETHYECKOTrO0  H
SKCIICPUMCHTAJIBHOT'O UCCIICAJOBaHUA; MATCMAaTUUCCKUE
M CTATUCTHUYECKHE METOJIbl M OIEHKU M aHalIu3a
nokasaresei 0e30macHOCTH " HAJC)KHOCTH
MOJIBIDKHOTO COCTaBa; METOAbI MaTeMaTUYeCKOTO
MOJICIIMPOBAHMS,  peaju3yeMble €  MOMOIIBIO
CTaHJapPTHBIX MaKeTOB ABTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS M MCCIIEOBAHUM.

Bompocer  (Nel -
Nel0)

OO6yyarommiics yMeerT: NPUMEHSTH METO/TBI
MaTeMaTU4eCKOro MOJICIIUPOBAHUA, METO/IbI
TEOPETUYECKOTO u AKCIEPUMEHTAILHOTO
WCCJIC/IOBAHMS; HCIOJIb30BaTh MaTeMaTHYECKUE U
CTaTUCTUYECKUE METOJbl J/JI1 OLEHKM U aHajau3a
rokasaresnen Oe3omacHOCTH u HaJIeKHOCTH
MOJABUKHOTO COCTaBa; BBIMOJHATh MAaTEMAaTHYECKOE
MOJIEJTMPOBAaHUE IPOLIECCOB U CIOKHBIX CHCTEM Ha
0a3e cTaHAApTHBIX TAKETOB aBTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS U MCCIICTIOBAHUN.

3amanus  (Nel -
Ne3)

OOyuaromuiics BiajgeeT: CIOCOOHOCTBIO MPUMEHSTH
METOJIbl MAaTeMaTH4YEeCKOTO0 MOJEIMPOBAHUS, 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/JICJINPOBAHUE
MPOIIECCOB M CIOXKHBIX CUCTEM Ha 0a3e CTaHIapTHBIX
MIAKETOB aBTOMAaTU3HPOBAHHOTO TPOEKTUPOBAHMSL.

3amanus  (Nel -
Ne3)




[TpomexyTouHast aTTecTamus (3a4eT) MPOBOJAUTCS B OJTHOUM U3 CIeAYIOMUX GopMm:
1) coGecenoBanue;
2) semmonHenue 3ananuii B OMOC [Tpusl YIIC.

[TpomexxyTouHast aTTecTanus (3K3aMeH) MIPOBOAUTCS B OJJHOM M3 CIEAYIOIUX (OPM:
1) oTBeT Ha OUJIET, COCTOAIIMNA U3 TEOPETUUECKUX BOIPOCOB M MPAKTHUYECKUX 3aaHUH;

2) seimonHenue 3ananuii B OMOC [Tpusl YIIC.

2. Tunosble! KOHTPOJIbHBIE 32IAHNS WM HHbIE MATEPHAJIbI ISl OEHKH 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeSATeIbHOCTH, XapPaKTePU3yOIINX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEHIIM I

2.1 TunosBblie BOIIPOCHI (TeCTOBLIe SaHaHI/Iﬂ) AJId OHCHKH 3HAHUEBOI'0 06pa3OBaTeJ'[LHOFO

pe3yJibTaTa
[TpoBepsiembIii 00pa3zoBaTEILHBIN pPe3yJIbTaT:
Kon u HaumeHnoBanue OO6pa3zoBaTeIbHBIN pe3yabTaT
WHIUKATOpa JOCTUKEHUS
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(PECCUOHAIBHON | MOJICTTUPOBAHUS, pEAIM3yeMble C TIOMOIIBI CTAHJAPTHBIX I1AKETOB
JESITEIbHOCTH ABTOMATHU3HPOBAHHOTO MPOSKTUPOBAHMSI U UCCIIECTOBAHMIA.

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

Bonpoc 1: B yueM CyIIHOCTH CHCTEMHOI'0 NOAX0/1a IPH MOJAEJIHMPOBAHUH CJI0KHBIX cUcTeM?

A) ci0XxHas cucTeMa JIeIUTCS Ha SJIEMEHTHI 110 KOHCTPYKTHBHBIM IIPU3HAKaM, KaX /bl 2JIeMEHT
ONMCBIBACTCS YPABHEHUSIMH, BIUSHUE B3aUMOICUCTBYIOIINX 3JIEMEHTOB 3aMEHSIETCS PEAKIUSIMHA

B) xax1p1ii 37IEMEHT CII0’KHOM CUCTEMBI pacCMaTpUBAETCS OTICIIBHO, 3aMEHSISICh HAOOPOM CTEpIKHEH,
IJIACTHH, OIOP U HArpy’KasiCh CUJIAMU, MOMEHTAMU U PEAKLUAMHU OIOP

B) cnoxxnas cuctema pa3OuBaeTcs Ha OTAEIbHBIE YaCTH; AJIS KQXKIOW YaCTH CTPOUTCS HJIEMEHT MOJIEIH;
Ipu 00bETMHEHUH IEMEHTOB 00pa3yeTcss MOJIeNb

I') popmynupyeTcs riaBHas 1eJIb MOAEIUPOBAHUS CIIOKHOW CUCTEMBI, UCXOJIS U3 KOTOPOH IpH
MOCTOSTHHOW KOPPEKIIMU C TIOMOIIBIO OOpaTHBIX CBSA3eH 1-r0 U 2-T0 pojia CTPOSITCS 3JIEMEHTHI MOJIEIH,
KOTOpPbIE 0OBENHSAIOTCS B MATEMATHYECKYIO MOJIEIIb CIIOKHOM CUCTEMBI, MOJIENTb TIOCTOSIHHO
CaMOCOBEPILIECHCTBYETCS

Bonpoc 2: B uem 3ak/r04aercs MeTo/ '"4epHOro simuKa' B MO/1eJIMPOBAHUM PeaibHbIX 00bEeKTOB
WK npoueccoB?

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

b) B oTpaskeHnU CBOICTB peasibHOro 00BbEKTa MM MPOoIecca ¢ TOMOIMIbIO MOTYIMIIMPUUECKUX YPaBHEHUH,
YaCTUYHO OTPAKAIOUIMX (PU3UUECKYIO PUPOTY 0OBEKTa UIIH Mpolecca

B) peanbHblif 00bEKT WM MPOLIECC 3aMEHSAETCS MAaTEMAaTUYECKOM MOJIEIbIO, COCTOSIIEN U3 Habopa
YpaBHEHMI, HUKaK HE OTPaXKaroIMUX (pU3nUecKyro Mpupoy 00beKTa WM MpoIiecca, HO MO3BOJISIOUIYIO
TOYHO PAaCCUUTHIBATh TPEOyeMble XapaKTePUCTUKU

I') B oTpaxkeHUH CBOWCTB peaibHOT0 00BEKTa UM MPOIecca C MOMOIIBI0 AHATMTHYECKUX BbIpAKEHUH,
TOYHO OTPAXKAIOUIMX (PU3HUECKYIO IPUPOY 00BEKTa UITH Mpoliecca

! TIpuBonarcs TumoBble BONPOCHI W 3amaHus. OUEHOYHBIE CPEACTBA, INPEIHA3HAYECHHBIE UIS TNPOBEIEHHS AaTTECTALMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOUIEKAT AKTyaIM3ald{ C Y4eTOM DPa3BUTUS HAayKH, 0Opa3oBaHWsA, KyJIbTYPBI, SKOHOMUKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



Bonpoc 3: /Ins pemieHns KaKKUX 3a1a4 NPUMEHSAIOTCA ceTeBble MoAeH (ceTeBble rpaguku)?

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

B) AJIg pCIICHUA 3aa4 MUHUMH3AallUuU YU CJia SKCIICPUMCHTOB TIPpHU UCCIICAOBAHUN (bHBH‘ICCKOﬁ MOJACIHN
B) ni1s perenust 10rucTH4ecKoi 3a1aun HaX0KACHUs ONITUMAJIbHOIO MaplIpyTa I0CTaBKU Ipy3a; A
ONMpCACIICHUA MaKCHUMAaJILHOH 110 MMpOAOJDKUTCIILHOCTHU LCIIOYKHU TCXHOJIOTMYCCKUX onepaunﬁ cpecau
MHOX€ECTBa MOCJIEJ0BATEIbHO-TIapAIUIEIbHBIX LIET0YEK onepanui

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

Bomnpoc 4: B yem Ha3HaYeHHe TeOPUHU IJIAHUPOBAHMS IKCIIEPUMeEHTA?

A) B IIPOBCACHUHA OIBITOB HAJl MOJCJIBIO Ui YCTAHOBJICHU A BJIIMAHUSA HCCKOJIBKUX (baKTOpOB Ha
MHTEPECYIONIYIO XapaKTePUCTHKY 10 ONTUMAIBHOMY IIJIaHy C 11eJIbI0 MUHUMHU3AIMH YUCIIa OTBITOB
b) B nepcrieKTUBHOM ITAaHUPOBAHUH SKCIIEPUMEHTOB Ha HECKOJIBKO JIET BIIEPE]

B) B npoBeieHNH MalTMHHOTO SKCIIEPUMEHTA HaJl MaTeMaTHUYEeCKON MOJIENbIO 110 3aJaHHOMY IJIaHy C
1EJIbI0 TAPAHTUPOBAHHOTO HAXOXK/ICHUS BCEX IKCTPEMYMOB HHTEPECYIONIECH XapaKTepUCTUKU

I') B uccnenoBanuu pusnueckoit Moaenu 00beKTa no CrenuantbHOMY IJIaHy, 3aBUCALIEMY OT CBOMCTB
00BbeKTa

Bonpoc 5: Kakum o6pa3om ciaydaiiHasi BeJIMUMHA MO/IeJIMPyeTcs ¢ moMmombio JBM?

A) obnacth onpezeneHus ClIy4aiiHON BeIMYMHBI pa3duBaeTcs ¢ moMolbio IBM Ha snemeHTapHbIE
001acTH, B KaX/101 007acTH CilydaifHas BeIMYMHA alllIPOKCHMHUPYETCSI TPOU3BOJIEHBIMU YPAaBHEHUSMH 110
METO/1y HaMMEHBILIUX KBaIpaTOB

B) obnacte onpeeneHus Ciy4aitHON BETMUMHBI pa30uBacTcs ¢ moMoInipio BM Ha oT/enbHbIe YacTH; s
Ka)KIOW 4acTH CTPOUTCS HOPMAJBHBIN 3aKOH C XapaKTePUCTUKaMH, Haubojee TOUHO OTPAKAIOLIUMHU
3HAUEHUS MOJICITUPYEMOH CITy9aliHOM BEIMYMHBI B JAHHON 00JIacTH; IpH OOBEAMHCHUH BCEX
pacnpeeneHuit 00pasyercs CTaTUCTUYECKast MOJIENb CITy4YaifHOM BeTHYUHbI

B) dynkuus RND BoctiponsBoaut Ha 9BM ciryuaiiHyio Belnn4yrHy, paBHOMEPHO paclpeieieHO Ha OTPE3Ke
[0;1] mo 3THM YKCIaM PaCCUUTHIBAETCA CIydaiiHasi BEJIMYUHA CO CTAaHAAPTHBIM HOPMAJIbHBIM
pacnpeneseHrneM, o KOTOPO HaxOJUTCs cilydaiiHas BEJIMYMHA C HOPMaJbHBIM 3aKOHOM pacIpe/ieIeHus U
M3BECTHBIMM 3HAYEHUSIMU MATEMATUYECKOTO OXKUIAHUS U JUCTIEPCUU

I') bopmynupyetcs riaBHas 1eiab MOJCIUPOBAHUS CyUYailHON BEJIMUMHBI, COCTABIISIOTCA TPeOOBaHUS K
MOJIEJIH, UCXOS U3 KOTOPBIX C MOMOLIBI0 TPUTOHOMETPUUYECKUX PAOB Ha OBM cTposTcs 31eMeHTHI
MO/JIEJIH, C TOMOIIbIO0 OOPATHBIX CBA3EH 1-T0 U 2-T0 posa yTOUHSIOTCS KO3()PUIIMEHTHI
TPUTOHOMETPUUECKUX PSAIOB

Bomnpoc 6: B yem 3akimouaercsa merog XU-kBaapar?

A) B CyMMHPOBAaHHHU KBaJIpaTOB Pa3HOCTU MEXAY CIy4ailHOM BEIMYMHON U €€ MaTeMaTH4YeCKUM
0’KMJIaHUEM

b) B cyMMupoBaHMH 110 HECKOJIBKUM 3HAYEHUSM CITy4ailHOM BETMYMHBI KBaIPATOB PA3HOCTU MEXKIY
YaCTOCTBIO HTOU BEJIMUUHBI U BEPOATHOCTBIO OTON BEIUYMHBI, PACCUUTAHHOM 10 OJHOMY U3 HECKOJIIBKUX
TEOPETHYECKUX 3aKOHOB PACTIPECICHUS CIIyYalHbIX BEJIMYUH, I JAIbHEHIIET0 NCII0JIb30BaHUs
BBIOMpPAETCS TOT TEOPETUUECKUN 3aKOH paclpe/ieieHus], y KOTOpOro JaHHas CyMMa OKa3bIBAaeTCs MEHbIE
B) B MozenpoBaHuu ONBITHOM ClTyd4ailHOM BeNTWYHHBI pactpeneienneM CTbioJeHTa

I') B cyMmmupoBaHUM KBaApaTOB pa3HOCTH MEXKIY CIIy4alHON BEIMUMHON U €€ CPEAHEKBAAPATUIECKUM
OTKJIOHEHHEM

Bonpoc 7: B yem cymHocTts MeTona MonTe-KapJio?

A) c momol1IBI0 FeHepaTopa CIIyYalHbIX YACEN MOIYYaeTCs HECKOIBKO CIy4YailHbIX YHCEN C PABHOMEPHBIM
pacrpeieneHueM, o CenuaabHbIM (popMyliaM Mepexo/ia OHU Peodpas3yroTcs B CilydaliHble YUCIIa,
NOTYMHEHHBIE 33JJAHHOMY Paclpee/ICHUIO C 33JaHHBIMU XapaKTEPUCTUKAMHU

b) ciydaiinas BenuurHa B BUJIE IUCKPETHOTO CUTHAJIA TIPEJCTABIISETCS B BUJIE CYMMbI TapPMOHUK,
napamMeTphl KaX/10i rapMOHUKH BBIYUCISIOTCS NMPSMBIM NpeodpazoBaHreM Dypbe, a CyMMa FapMOHUK -
oOpatHbIM nipeodpazoBanueM Oypobe

B) HaxonuTcst cymMMa KBaJpaToB Pa3HOCTH BEPOSTHOCTEH ONMBITHOHN CydaiiHOM BETMUMHBI U CIyYailiHOM
BEJIMYMHBI C OJTHUM U3 33JJaHHBIX 3aKOHOB PACHpPEEICHUs], BRIOUPAETCsl TO paclpeesieHle, y KOTOPOro




JTaHHAas CyMMa MEHbIIIEe

I') nns BBIOOPKY cIy4aiiHOM BETMYMHBI TIOACYUTHIBACTCS €€ CpeHeapu(pMeTHIecKoe 3HaUCHHE
(MaTeMaTH4ecKoe OKUJaHHE), AUCTIEPCHS HAXOAUTCS KaK CyMMa MPOU3BEIECHUIN YaCTOCTH CIIy4ailiHOM
BEJIMYMHBI HAa KBaJlpaT pa3HOCTH CIy4YailHON BEIMUYMHBI U €€ MATEMAaTUYECKOTO 0K IaHUs

Bonpoc 8: B uem Ha3HaueHHe MeTO/1a iepeBa 0TKA30B?

A) cOCTaBUTh HEPAPXUH MPUYNH, IPUBOJSIINX K HEXKEIATSIBHOMY COOBITHIO, C IIEJIbIO BbISIBICHUS
HanOoJIee BPEAHBIX CIICICTBUN

B) yCTaHOBUTD JIOTHYECKUE CBA3U MEXKY IIPUYNHAMH, BBISBUTH IEPBOMPHUYUHBI, ONIPEICTUTH BEPOSATHOCTD
BEPXHETO HEXKEIATEIBHOTO COOBITHS IO BEPOSTHOCTSM MEPBOIPUINH

B) coctaButh anredpandeckue CBSI3M MKy NMEPBONPHYNHAMH U MX CICICTBUAMH

F) ONpCaACIMTbL CTATUCTUICCKUC CBA3U MCIKAY BCPXHHUM HCKCIIATCIIbHBIM C06BITI/ICM " €ro CJIICACTBUAMU

Bonpoc 9: Yto usyyaer Teopusi MaccoBOro o0CJay:KUBAHUA?

A) ycioBHsI TOBBILIEHUS TIPOU3BOIUTEIBHOCTH TPYAA IPU TEXHUUECKOM 00CITy>KUBaHUU M1OIBUKHOTO
cocTaBa

b) cripoc Ha cpencTa MmaccoBoi nHGoOpManuu

B) O6paxu u ommOKH Mpu TEXHUYECKOM 00CITY)KMBaHUH TTOIBHYKHOTO COCTaBa

I') 3aKkoHOMEpHOCTH (PYHKLIIMOHUPOBAHMSI CUCTEM, YJIOBJIETBOPSIOIIMX MAaCCOBBIN CIPOC U 3aKOHOMEPHOCTH
oOpa3oBaHus odepezeit

Bomnpoc 10: B yem cyniHocTh MeT01a KOHEYHBIX 3JIEMEHTOB B PACYETAX HA CTATHYECKYIO POYHOCTH
TEeXHHYEeCKOro oobexra?

A) Bech 00bEM TBEPAOTEIIHHON MOJICITH TEXHHYECKOTO O0BEKTA ICTUTCS Ha JIEMEHTBI MAJIOTO pa3Mepa ¢
MOMOIIIbI0 00BEMHON CETKH, IJIS1 COCEAHHX Y3JI0B KOTOPOM COCTABISIOTCSA 3aBUCUMOCTH MEKIY CHUIION U
nepeMenieHreM, 00mas CucTeMa ypaBHEHUH pelaeTcsl Py 3aJaHiH TPAHUIHBIX YCIOBUHN (BUIO0B
3aKperICHUS] U Harpy»KeHHUsI TEXHUYECKUX 00BEKTOB)

B) cOopouHas enuHUIIa TEXHUIECKOTO 00BEKTa JCIUTCS Ha OTACIBHBIC JCTANIU WIIA YacTH JCeTalei
(KOHEYHBIE AIIEMEHTHI), KaXk/1as JeTallb UCCIEAYETCA HAa CTATUYECKYIO MPOYHOCTH OTACIBHO MPU
0TOpachIBAaHUHU BCEX OCTAJIBHBIX C 3aMEHOM JICUCTBYIOMIMX OT HUX CUJI HA OTBETHBIE PEAKIIUU

B) Texnuueckuit 00BEKT pasziensieTcst Ha SJIEMEHTHI 10 X (YHKIIMOHATFHOMY Ha3HAYCHUIO, KaXK b
AJIEMEHT PACCUMTHIBAETCS HAa CTATUYECKYIO MMPOYHOCTH MPHU YCIOBUHU BBITIOJIHEHUSI UM €T0 3aJJaHHOM
(GYHKIIUHM B COCTaBe TEXHUYECKOTO 00BEKTa

I') Bech 00BEM TEXHUYECKOTO O0OBEKTA IETUTCSI HA MUKPOCKOITMYECKHUE YACTH OJIMHAKOBOTO 00BheMa
(KOHEYHBIE DIIEMEHTHI), KaXk/1asi U3 KOTOPhIX PACCUYUTHIBAETCS HA CTATUYECKYIO MPOYHOCTh OTAEIHHO MPHU
0TOpachIBaHUU OCTAJIbHBIX U yU€Te X BO3JAEHCTBHI

2.2 TunoBble 3aJaHNS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJibTaTa

ITpoBepsieMblii 00pa30BaTENbHBINA Pe3yIbTaT:

Ko n HauMeHOBaHWE HHIUKATOPa OO6pazoBaTeNbHBIN pe3yabTaT
JOCTHKECHHS] KOMIIETEHIIUU
OIIK-1.4 ITpumensieT MeTOIbI OO0yyaronuiicst ymeeT: MpUMEHSATh METOIbl MaTEMaTUYECKOTO
MaTEMaTUYECKOI 0 aHalln3a 1 MOJEIIMPOBAHUs, METOABI TEOPETUYECKOIO U SKCIIEPUMEHTAIBHOTO
MOJICJINPOBAHUS JUISl pEILIECHUS VCCIIEI0BAHMS; UCITOJIB30BAaTh MAaTEMAaTUYECKUE U CTATHCTUYECKUE
IIPUKIIAIHBIX 337a4 B METO/BI JUIs OLICHKH U aHajIu3a IoKa3aTeneil 0e30macHOCTH U
pohecCuOHANBbHOM e TeIbHOCTH HAaJ€KHOCTH IOJBHUKHOTO COCTABA; BBINOJHATh MATEMATHYECKOE

MOJICTTMPOBAHUE MPOIIECCOB U CIOKHBIX CUCTEM Ha 0a3ze
CTaHJIapTHBIX TIAKECTOB aBT OMaTI/ISI/IpOBaHHOFO HpOCKTHpOBaHI/ISI nu
HUCCJIETOBAHUM.

OO0yJaromuiics BIaJeeT: CIOCOOHOCTHIO TPUMEHSATH METO/IbI
MaTeMaTU4YeCKOro MOJEIUPOBAHMS, METOIbI TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIEA0BAHMS; CTOCOOHOCTHIO
HCIIOJIB30BaTh MaTEMaTHUECKHE M CTAaTUCTUYECKHUE METOIbI JJIs
OLICHKH ¥ aHaJIM3a IoKa3aTesnel 0€30MacHOCTH U HaIeKHOCTH




HOJBHKHOT'O COCTaBa; CIIOCOOHOCTBIO BBIIOIHSTh
MaTEMaTHUYECKOE MOJEIINPOBAHHE ITPOLIECCOB U CIOKHBIX CUCTEM
Ha 0a3e CTaHAAPTHHIX AKETOB aBTOMATU3MPOBAHHOTO
IPOEKTUPOBAHMSI.

Ipumepvl KOMRIEKCHBIX 3A0aHUL O1 OYEHKU CEHOPMUPOSBAHHOCTIU KOMNEMEHYUU 6 HYaACmu «YyMemb) U
«8ra0emsvy»

3aoanue 1. CocTaBUTh aIrOPUTM IOCTPOCHUS CETEBOrO Tpadyika TEXHOJOTMYECKOTo IpoIlecca PEeMOHTa
€IMHHILIBI TOJBHYKHOTO COCTaBa

3aoanue 2. CocTaBUTh aITOPUTM MIOCTPOCHHUSI JepeBa OTKA30B (IIOJI3YH HAa TOBEPXHOCTH KAaTaHUs KOJIECHOU
napbl) U OTPEICNICHUs] BEPOATHOCTH BEPXHETO HEKEIATEIIHBHOTO COOBITHS

3aoanue 3. Tlokazarp Ha npumMepe 3-D Mozenu 1000ro TEXHUIECKOr0 00BEKTa BOZMOKHOCTH IPOTPaMMBbI
SolidWorks o onpenenennio HarpsKeHHO-Ae(OPMUPOBAHHOTO COCTOSHHS B HCCIICIOBAaHUN CTaTHYECKOM
[IPOYHOCTH
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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 NOATOTOBKHU 00Y4AKOIIMXCS K MPOMEKYTOUHOI aTTecTalMu (3a4eTy)

[ToHATHE O CHCTEMHOM IOAXO/IE ITPH MOJICITUPOBAHUHN OOBEKTOB
Knaccudeckuii noaxoa npyu MoJeaupoBaHUH 00BEKTOB

Knaccudukanus MeTo10B MOACTHPOBAHHUS.

[ToHsiTHE 006 UMUTALIMOHHOM MOJICJIMPOBAHUH.

[TonsiTHie 06 aHATOTOBOM MOJICITHPOBAHUH OOBEKTOB

HaxoxneHne onpeneneHHoro HHTerpaina YucJI€HHBIMA METOIaMHU.

Pemenue ypaBHeHUI YMCIEHHBIMU METOIaMU (METO/ UTEpaLMii, METO AUXOTOMUH )
Haxoxxnenue sxkcTpeMyMa (pyHKIHMU YUCIEHHBIMU MeTo1aMu (MeTo HploToHa, METOT KOOPIMHATHOTO
CITyCKa)

Meton CuMIicOHa ITPU YMCIIEHHOM UHTETPUPOBAHUH

Meroa Tpanenuii py YUCIEHHOM UHTErPUPOBAHNUN

MeTtoa npsAMOYTOJIBHUKOB ITPU YUCIIEHHOM MHTEIPUPOBAHNUU

Pemenue ypaBHEeHUI METOJIOM TUXOTOMUH (J€JI€HUSI OTPE3Ka MOMOJIaM)
Haxoxxnenue sxcTpeMmyMa pyHKLIUU METOJIOM KOOPAMHATHOTO CITycKa
Omnpenenenre KPUTHUECKOTO MyTH € TIOMOIIIBIO CETEBOT0 Tpaduka
HaxosxneHue pe3epBOB BpeMEHHU IPU CETEBOM IUIAHUPOBAHUH paboT
[TonsiTrie 06 ONTUMM3AIMOHHBIX 33a4ax.

MeTo1bl HaXOXKIEHUSI SKCTPEMYMA.

Ha3nauenue Teopuu IIaHUPOBAaHUS SKCIIEPUMEHTA

OCHOBHBIE MIOHATHUS TEOPUH IUIAHUPOBAHUS IKCIIEPUMEHTA.

[TocTpoeHne ONTUMAIBHOTO IJIaHa KCIIEPUMEHTA.

Haznauenue QyHKIUM perpeccuu B TEOPUH IUTAHUPOBAHMS SKCIIEPUMEHTA.
Monenb TeEXHU4ECKOro 00CTyKUBaHUS TIOJIBUYKHOTO COCTaBa

Monens paboThl PEMOHTHOTO JIETIO

MopennpoBaHue CUCTEMBI «PETBCOBBIM IKUIIAXK - CPEAA»

MeTtoap! onpeaesieHns ONTUMAIBHOW NEPUOJUYHOCTH IIJIAHOBBIX PEMOHTOB.
[TonsiTHe 0 ceTeBOM IUTaHUPOBaHUU PabOT.

KoppensuoHHblil aHaIN3 3aBUCUMOCTH MEKY 00BEKTaMHU U IPOLIECCAMHU.

[IprMeHeHne KIIacCTEpPHOTO aHAN3a K OIIEHKE TEXHUYECKOI'0 COCTOSHUSL O0BEKTOB.
MopaenupoBaHue mmporecca MpoLecCoB MOMOIIBI0 CUCTEMbI BU3YaJIbHOI'O aHAJIOTOBOTO
nporpammupoBanust CAAM.

[TpuBecT npuMepsl 3a1a4 B IPo(HeCCHOHAIBHON AEATENBHOCTH PEMOHTA M TEXHUYECKOTO 00CTYKUBaHUS
MTOABUKHOTO COCTABA JKEJIE3HBIX JOPOT, KOTOPHIE MOKHO PEIIATh ¢ MOMOIIBIO IIPOrPAMM AHAJIIOTOBOTO
BHU3YaJIbHOTO TPOrPAMMHUPOBAHMUS

[TpuBecTH npuMeps! ONTUMHU3ALMOHHBIX 3a7a4 B IPO()ECCHOHAIBHON AEATENbHOCTH PEMOHTA U
TEXHUYECKOT0 00CITY>KUBAHHSI ITOJIBUKHOTO COCTABA KEJIE3HBIX JOPOT




2.4. IlepeuyeHb 3aJaHUM 1JIs1 IOATOTOBKHU 00y4al0OIIUXCS K MPOMEKYTOYHOM aTTecTANMH (324€Ty)

1. CocraBuTh aNropuT™M MOCTPOSHUS MOJICTH HAJIS)KHOCTH BaroHa B KCILTyaTAlHH C IEJIbI0 ONPEICICHUS
ONTHUMAJIBHOU JUIMHBI TAPaHTUHHOTO y4acTKa, JaTh Ha3BaHUS dJIEMEHTaM aJropuTMa

2. CoCTaBHUTPH QITOPUTM HOCTPOCHHUS MOJENIN HAJIS)KHOCTH JIOKOMOTHBA B AKCIUTYaTaI[lH C IIEITBIO
orpezieNieHUs] ONTUMAIbHOMN JJIMHBI I1J1e4a, 1aTh HA3BaHUS IEMEHTaM aJlrOpUTMa

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. CocTaBUTh QITOPUTM MOMCKA ONTHMAJIBLHOIO COOTHOIICHHS MCXOIHBIX MapaMeTpoB ((hakTopoB) s
o0ecniedeHus sKcTpeMyMa (GyHKIUU OTKIIMKA C TIOMOILBIO TEOPUHU TUTAHUPOBAHUS SKCIIEPUMEHTA

7. CoOCTaBHUTPH QITOPUTM PACUETHOT'O HAXOXKACHHUS ONTUMAIIEHOTO COOTHOIIEHUS HCXOIHBIX TapaMETPOB
(paxTopoB) st obecrieueHus: FIKCTpeMyMa (PYHKIIMH OTKJIMKA C TOMOIIBI0 METO/Ia KOOPAMHATHOTO CITyCKa

8. CocCTaBHUTH ITOPUTM MOCTPOCHUS MOJIEIIA CHCTEMBI TEXHUUECKOTO 00CITY)KMBaHUS TPY30BbIX BATOHOB C
L[EJTbIO OINPEAETICHHS ONTUMAIIbHOMN MEPUOTUYHOCTH TIIAHOBBIX PEMOHTOB

9. CocTaBHUTh AITOPUTM HOCTPOCHUS MOJIEIIA CHCTEMBI TEXHUUECKOTO 00CITY)KMBaHUS JIOKOMOTHBA C IIEITHIO
oTpeieNieHUs! ONTUMATbHON NEPUOAUYHOCTH TIAHOBBIX BUJOB TEXHUYECKOTO 00CTYKUBAHUS

10. CoctaBUTh MaTeMaTHYECKYIO MOJICIIb BUXPEBOTO YHEPTOPA3ACIUTENS C TIOMOIIBIO HHCTPYMEHTOB
nporpammel CAAM

11. CoctaBUTh MaTEMaTHYECKYIO MOJIENb IUCTEPHBI TSI BA3KUX KHUJIKOCTEH C TEIIOM30IHPYIOIIUM KOXKYXOM
C IOMOLIBIO HHCTPYMEHTOB ITporpammbl CAAM

1. Tloka3arp Ha mpumepe 3-D Momenu r000ro TEXHUIECKOTO 00bEKTa BO3MOKHOCTH TIPOTPAMMBI
SolidWorks mo onpeaenenuto koaguipeHTa 3amaca ycrajaocT, IpeaBapUTeIbHO COCTABUB alITOPUTM
UCCIIEIOBaHMS YCTAJIOCTHONW IPOYHOCTH

2. Tlokazats Ha npumepe 3-D Monenu m000ro TeXHUUYECKOro 00bEKTa BO3MOKHOCTH ITPOTPAMMBI
SolidWorks no npoBeeHII0 TEMI0BOTO UCCIICIOBAHUS

2.5. Hepeqeﬂb BOITPOCOB /IUIA IMOATOTOBKHA oﬁyqamumxcﬂ K l'[pOME)KyTO‘IHOﬁ aTreCTallumn (3K3aMeHy)

Haxoxnenne MaTeMaTHUeCKOTo OKUAAHUS M TUCTIEPCHHU CITyYaiHBIX BEJTHUNH

Kakum o0pa3om ciyyaifHas BelIU4rHA MOJENUpyeTcs ¢ momouisio IBM?

Haznauenune @pynkuun RND npu craTucTiueckoM MOJIeIUpOBaHUH

B gem nens coznanust 3-D Moaeneit coxkHbIX TEXHUYECKUX 00bEKTOB?

Kakwue cymecTByrOT MporpaMMbl aBTOMaTU3HPOBAHHOTO MTPOEKTHPOBAHUS?

B yeMm pasHuna Mexny «Jierkoiy, «cpeaHei» un «rsoxenoin» CAIIP npu cozganuu 3-D Monenel ClosKHBIX

TEXHUYECKUX OOBEKTOB?

7. B uem nenp uccnenoBanus 3-D Mojenelt TEXHUUECKHX OOBEKTOB Ha CTATUYECKYIO IPOYHOCTh?

8. B uem nenb uccnenoBanus 3-D Mojeneil TEXHUUECKHX 0OBEKTOB Ha YCTATOCTHYIO TIPOYHOCTH?

9. B yem Ha3zHaueHHe METOJ]a KOHEYHBIX 3JIEMEHTOB?

10. B kakux 3a/1a4ax UCIMOJIB3YETCS METO KOHEYHBIX 3JIEMEHTOB?

11. B kakux ciay4asx IpUMEHSETCS METOJI CTATUCTUYECKOT'O MOJICTUPOBaHUS?

12. TTonstue o metoae MonTte-Kapiio.

13. B yeM 11en1b TEMIOBBIX UccaenoBaHui 3-D Mozesnel Cl10KHbIX TEXHUUECKUX 00BEKTOB?

14. Yto sBRsieTcss TpaHUYHBIMH YCIIOBHSIMH METO/[a KOHEUHBIX 3JIEMEHTOB B TETUIOBBIX UCCIIETOBAHHSX ?

15. Kakue BO3MOXHOCTH MOJIeIMpoBaHus Teruionepenaun umerores B SolidWorks Simulation?

16. Kakre BO3BMOKHOCTH pacyeTa CTaTHUECKOU MPOYHOCTH Y3JI0B | aetaneii numerotcs B SolidWorks Simulation?

17. Kakue BO3MOXXHOCTH pacdeTa yCTaIOCTHOW MPOYHOCTH y3J10B U Aertaneit umerotcs B SolidWorks Simulation?

18. ITonsTHE O METO/IE IepeBa OTKA30B.

19. Kak BIMSIOT Ha COOBITHE CBSI3aHHBIE C HUM HUKEPACIIOJI0KEHHBIE COOBITHSI, CB3aHHBIE MEXKIY COOOM
JIOTHYECKOM CBSA3BIO «M»?

20. Kak BIUSIOT Ha COOBITHE CBA3aHHBIE C HUM HIKEPACIIOJI0KEHHbIE COOBITHS, CBA3aHHBIE MEXY COOOM

norudeckon csaspro «MJIN»?

oo wdE



21. OcHOBHBIE TIOHSTHS TEOPUU MACCOBOTO OOCTY>KUBaHUS

22. PazomknyTas u 3amkHyTast CMO.

23. CMO c orpaHuueHHOMN OYepeIbIo.

24. JIns onpeieNieHds 4ero MCIOIb3yeTcsl MeTo > (Xu-KBajapar)?

25. B uem coctout mpobiema pa3paboTKH CIOKHBIX TEXHHUYECKUX 00BEKTOB?

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

27. Kakrie BO3MOXKHOCTH B ONITHUMAJILHOM MTPOEKTUPOBAHUH TIOJBIKHOTO cocTaBa npenocrasiser CAIIP?

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

29. MojennpoBaHie KOHCTPYKIMH y3JI0B ITOIBUXKHOI'O COCTaBa

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

31. Ucnonp3oBaHue 1epeBa 0TKAa30B IJisl OLEHKH 3()(PeKTHBHOCTH pacXo10BaHUS CPECTB HA YCTPAaHEHHE
KOHKPETHON MPUYHHBI 0TKA3a y3j1a BaroHa

32. Vcnonp30BaHKe pacyeTa CUCTEMbl MAaCCOBOTO OOCITY>KUBAHHUS I ONITUMHU3AIMH IPOIIECCOB TEXHUYECKOTO
00CITy’)KHBaHUS U PEMOHTA IIOJBM)KHOI'O COCTaBa

2.6. Ilepeuensn 3a1aHNUI I NOATOTOBKH 00y4aKOIINXCH K MPOMEKYTOYHOM aTTecTalluM (IK3aMeHY)

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

2. CocCTaBUTh QJITOPUTM IOCTPOEHHUS JepeBa 0TKa30B (0OPHIB aBTOCLIETIKH) U ONPEAEICHUs BEPOSITHOCTH
BEPXHETr0 HEXENATEIIbHOIO COOBITHS

3. IloxazaTth Bo3MokHOCTH nporpammbl EXEL 1o onpenenenuio craTHCTHYECKUX XapaKTEPUCTHK
IIPOM3BOJILHOIO HA0Opa YNCIEHHbBIX 3HAUEHUIN

4. Tloka3ath Bo3MOkHOCTH ITporpamMbl MathCAD 1o onpezieneHuo CTaTUCTUYECKUX XapaKTePHCTHK
IIPOU3BOJILHOTO HA0Opa YMCIIEHHBIX 3HAYCHUN

5. Tlokasath Bo3moxxHOCTH mporpamMmbl MathCAD 1o craTucTHYeCKOMY MOJICIMPOBAHUIO CITyYallHON
BEJIMYMHBI HA OCHOBE MTPOU3BOJILHOTO HAOOpa YHNCIEHHBIX 3HAUCHUN

6. Iloxazath Ha mpumepe 3-D Mozaenn Tr000T0 TEXHUYECKOTO 00BhEKTa BO3SMOKHOCTH ITPOTPaMMBI
SolidWorks no onpeneneHnio Maccbl 00beKTa M KOOPAMHAT LIEHT pa TSXKECTU

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

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

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

3. Meroau4eckue MaTepHaJibl, ONpeae/siiolue MPouelypy 1 KpUTEPUH OLlCHUBAHMSA
copMHPOBAHHOCTH KOMIIETEHIM NIPHU NIPOBEACHUH NIPOMEKYTOYHOM aTTeCTalMU

Kpurepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJTHCHUIO TECTOBBIX 3aaHUI 1JI
TeKYyLIero KOHTPOJIA

- OIICHKa «OTJIMYHO» BBICTABIACTCA OOYydYalOUIEMYCs, €CIIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100-90% ot ob61miero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKA «XOPOIII0» BHICTABIIAECTCS 00YUAIONIEMYCsl, €CTH KOJTHYECTBO MIPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89-75% ot obmiero 00béMa 3aJTaHHBIX BOIIPOCOB;

- OLIEHKAa «Y/IOBJIETBOPHUTEJBHO» BBICTABIACTCS OOYYAIOMIEMYCs, €CIH KOJWYECTBO TPABUIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! — /4—60 % oT 001Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEY/OBJIETBOPHUTEJIBHO» BBICTABISETCS OOYyYaromIeMycs, €CIM KOJIUYECTBO MPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIIPOCOB.



PacuyetHo-rpadguyeckas pabora

Tema pacuetrHo-rpadguueckoit paboTbl: «CeTeBas MOJENb TEXHOJOTHYECKOro Ipoliecca pPeMOHTa
MOJABUKHOTO COCTABAY.

BoInonHsiss KOHTPOJIbHYIO paboTy COTJIacHO 3a/laHHOMY BAapUaHTY, CTYAEHTHI JOJDKHBI JAaTh OMUCAHHE
MMOCTPOCHUA CETCBOI'O rpa(bmca TEXHOJIOI'MYCCKUX onepaum‘/’[ PEMOHTAa CAWHHLBI IOABUIKXHOI'O COCTaBa M
IIPOBECTHU pacyeT CIEAYIOUINX apaMeTPOB:

1) onpenenuTh NENOYKY KPUTUYECKOTO ITyTH, IIPEICTABICHHYIO B KOJaX Olepanui;

2) BeIMUMHY KPUTUYECKOTO ITyTH B Yacax;

3) BenMMUYMHY paHHEro Hauyaja, paHHEr0 OKOHYAHUs, MO3/IHEr0 Hayajga M MO3JHEr0 OKOHYAHUS KaXKIOou
oreparu;

4) BETUYHHBI TIOJTHOTO U CBOOOIHOTO PE3epPBOB BPEMECHH.

B BbeIBozmax mo paboTe cienyeT JaThb OOOCHOBAHHBIE PEKOMEHAALMU MO TEPEeBOAY HCIIOIHUTEIS,
001a/1a101eT0 MAaKCUMAIBHBIM CBOOOIHBIM PE3€PBOM BPEMEHHU Ha «PYUHBIC) ONEPAlliU KPUTHIECKOTO MY TH.

Tunosble 3a1aHus K pacyeTHO-rpaduueckoii padore
1. BapuanTsl 3a1aHuid 7151 CETEBOM MOJIEIH JIETIOBCKOTO PEMOHTA YHUBEPCAIBHOTO MOJTyBaroHa.

B Ta6J'II/II_Ie MNpUBCACHO CpCAHCC BpPCMA BbIIIOJHCHHUA TCXHOJIOIHYCCKHUX onepaunﬁ pPEMOHTaA
YHUBCPCAJIbHOT'O ITOJIyBAaroda B yacax

BapuanTsl
112 (3 |4 |5 |6 |7 |8 |9 (10|11 1213 |14

0.2/10.3/0.1/03]0.2/0.1/0.2{0.3]0.1/0.2(0.3]0.2|0.1|0.3
0.5/06/0.7/06]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[0.7/0.8/09|0.7{0.8] 0.8| 0.7
04105/06[05[0.7/04|06(05|0.7/0.4[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(06({05|06|0.7(06]05|0.6|0.5
0.3/04]/05/04]03]04/05/04]03[{04/03][04]{05|0.4
13/11}12)13]10}12|11]12|13|11|12|10|11|12
13114]12]15]14]13|12|15|12|13|14|12[15]|13
10 |2 [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|/03]0.1/0.2/0.3[0.2|0.1
12 10.7/0.6]/0.8/06]0.7/0.8]/06]0.7|0.6]0.8|0.6]0.7[ 0.8/ 0.7
13 106(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|0.6|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|11
16 |14(13]12]1413]|12]13|14|13[|12|13[14|12|13
17 10.5/0.6]/05]/06|05|06]05|0.6|05]/0.6|/05|0.6{0.5|0.6
18 |0.5(/0.7]/0.6]05|0.6|0.7/05|0.6]|0.7/0.6|0.7{05]|0.6|0.5
19 /0.8(0.7/09]08]0.7/0.8/09|0.8|0.7/0.8|09|0.8]{0.7|0.8

©o|oo|~| oo | W[N] - Ne omepamuu

Jns  «py4HBIX»  omepanuii  (He MEXaHM3MPOBAHHBIX M  ABTOMATHU3WPOBAHHBIX) 3HAUCHHE
MPOJIOJDKUTEIBHOCTH paboT MOIeTUpyeTcst o Metoxy MonTte-Kapiio 111 HopMaabHOTO 3aKOHA pacipeeIeHus
CIly4ailHON BEJIMYHMHBI, IPUYECM, CPEAHECKBAIPATUYHOEC OTKIOHCHHE NMPUHUMAETCS paBHBIM 25% OT cpemHei
MIPOJIOJDKUTENLHOCTH PaboThl. Pemmenue Bepercs B cpene Just BASIC v2.0.

KoHTpoJibHbIE BONPOCHI K 3a11UTe pacuyeTHO-Tpaduyeckoil padoThl

1. IToka3aTte B nmporpamMme: Kak BBOAUTCA BPEMA BBIMMOJIHCHUSA TEXHOJIOTHUYCCKUX onepaunﬁ JCITIOBCKOT'O
PEMOHTA IMOABUKHOI'O COCTAaBaA.



N

[TokaszaTp B mporpamme: Kak ONpeaeistoTCs TEXHOJIOIMYECKUE TPOCTON U KPUTHUECKUH ITyTh.

3. CocraBuTh B BHJIE OJIOK-CXEMBI aJITOPUTM TOCTPOSHUSI CETEBOTO rpaduka TEXHOJIOTHYECKOTO Mpoliecca
JIEIIOBCKOI'0 PEMOHTA MOJIBM>)KHOI'O COCTaBA.

4. Tloka3arp B mporpamMme: Kak ObUIM oOmpeAeNieHbl «(QUKTUBHBIC» OINEpallMd Ha CETeBOM TIpaduke
TEXHOJIOTMYECKOT0 IIpoLecca JENOBCKOI0 PEMOHTA MOJyBaroHa.

5.  Kakumu maTemMaTHuecKMMH METOJIaMH pacCcuuThiBaeTcs cereBoil rpaduk? IlokazaTe B mporpamme
QITOPUTM 3TUX METOJIOB.

6.  Jlatb onpeneneHne «KPUTUYECKOTO Iy TH», TOKa3aTh B IPOrpaMMe aliTOPUTM €T0 HAXOXKICHHUSL.

Kpurtepun ¢popmMupoBaHusi O1IeHOK 110 BBINOJHEHHIO pacuyeTHO-Tpaduyeckoi padoThl

«OTJIMYHO/32a4TE€H0» — CTABUTCS 32 pabOTy, BHIIOJIHEHHYIO HOJHOCTBHIO 0€3 OMMOOK M HEIOYETOB B
COOTBETCTBUM C 3aJaHUEM, BBIJAHHBIM JJIs1 BBINOJIHEHHUsS pacyeTHO-rpaduyeckoil paborel. OOyvaromuiics
MOJTHOCTBIO BIIaieeT MH(OpMAIMel, MPEeACTaBICHHOW B pacueTHO-Tpaduueckoil pabore, TEPMUHOJIOTHEH,
HOPMATHUBHBIMU JOKyMeHTaMH. CrocoOeH MpPOBECTH aHaIM3 IOJYyYEHHBIX PEe3yJIbTAaTOB IMPHU BbINOJIHEHUU
pacueTHO-TpaduIecKoil paboTHI.

«Xopo1io/3a4TeH0» — CTaBUTCA 32 paOOTY, BBHIIIOJHEHHYIO B COOTBETCTBHUHU C 33JJaHUEM, BBIIAHHBIM JJIs1
BBITIIOJIHEHUS pacyeTHO-rpapuueckoil paboThl, 0€3 CyIIECTBEHHBIX OIINOOK, HO ¢ HegoueTamu. O0yyarouuiics
BJaJileeT OCHOBHOM HH(pOpMalMel, NpeacTaBIeHHOW B pacueTHO-Tpaduueckoi paboTe, TEPMUHOJIOTHEH,
HOPMATHUBHBIMH JTOKyMeHTaMu. [Ipu npoBeeHnn aHalin3a MOJTydYeHHBIX Pe3yJbTaTOB pacyeTHO-TpapuuecKon
paloThI IOMYCTUIT HE3HAYUTENIbHbIE OIIMOKH U HETOUHOCTH.

«Y10BJIETBOPUTEIBLHO/32UTEHO0» — CTAaBUTCA 32 paOOTYy, BBHIIOJHEHHYIO B COOTBETCTBUU C 3aJ[aHHEM,
BBIJIAHHBIM JUISL BBINOJIHEHUS pacueTHO-Tpaduueckod paboThl, C CYLIECTBEHHBIMH OIIMOKaMH, HO He
NPUBEIIIMMU K HENPaBWIBHBIM BbIBojgaM. OOydaromuiicss BianeeT OOJbIIeH YacThio WHGPOpPMAINH,
IIPEJCTAaBICHHON B pacueTHO-Tpaguueckoil paboTe, TEPMHUHOIOTHEH, HOPMATUBHBIMU JOKyMeHTamu. [lpu
MPOBE/ICHUHU aHAIN3a TOJYYCHHBIX PE3yJIbTATOB PAaCUeTHO-TpapuuecKoil padOThl JOMYCTUI CYIIECTBEHHBIC
OILIUOKHU.

«HeynoBJ1IeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTABUTCS 3a PabOTy, BBIOJHEHHYIO HE B COOTBETCTBHHU C
3aJJaHMEM, WM BBIIIOJIHEHHYIO B COOTBETCTBHUHU C 3aJaHHEM, HO C IpyObIMH OLIMOKAaMHM, HOBIHUSABIIMMHU Ha
MPaBUIILHOCTH BBIBOIOB. OOyuaromuiics He BiIajeeT nH(popMalueid, mpeICTaBIeHHON B pacueTHO-TpaduuecKon
paboTe, TepMUHOJIOTHENH, HOPMATUBHBIMU JJOKyMeHTaMu. [Ipu mpoBeaeHnn aHamu3a MoJyYeHHbIX Pe3yIbTaToB
pacdyeTHO-TpapuIecKoil pabOThI JOMYCTUII TPyObIe OIIHOKH.

Kpurtepun ¢popMupoBaHusi OLIEHOK N0 Pe3y/IbTATAM BbINOJIHEHUS 3aJaHUH

«OTJIMYHO/32a4TEH0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO IOJIHOCTBIO 0€3 OINOOK U HEJJOUETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 3a padOoTy, BHIMOJIHEHHYIO MMOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJTHOM Herpy0oil OmMOKN U OJTHOTO HejloueTa, He 0oJiee TpeX HEeJ0UYETOB.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTAaBUTCA 32 PadOTy, €ciu 00y4aroUIUiicsl MPaBUIbHO BBIMOJIHUII HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee ogHON Tpy0oil ommoOKKu U IBYX HEJOUYETOB, HE Ooyiee OTHOM
rpyooit u ogHoOW HerpyOoil ommOku, He Oosee Tpex HerpyObIX OIIMOOK, OJHON HErpyOoW OmIMOKH U ABYX
HE/I0UETOB.

«HeynoBJjieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJISl OLIEHKH «yOBJICTBOPUTEIBHOY» WM MPABUIIBHO BBHIMOJIHEHO MeHee 2/3 Bcel paboThlI.

Buowl owubox:

- 2pyoOble OwuUbKU: He3HaHUue OCHOBHLIX NOHAMUL, NPASU, HOPM, HE3HAHUEe NPUEMO8 peuleHus 3a0au;
OWUOKU, NOKA3LIBAIOWIUE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- Hezpybble OWUOKU: HeMOYHOCTNU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00A peuleHs..

- He0oUembl.: HepayUOHAIbHbIE NPUEMbL BLINOJIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCMU 8 DOPMYIUPOBKe
8b160008, HEOPENCHOE BbINOTHEHUE 3A0AHUS.

Kpurepun popmMupoBaHusi OLIEHOK 110 3a4eTy

«3auTeHo» - 00y4JaIONMIUNCS JEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/IeNOB MPOTPaMMbl TUCITUIUIUHBL: €r0
0a30BbIX TMOHATHM, OMPEIEICHUN, OCHOBHBIX MPOOJEM W METOJIOB WX PEIICHHUS, MPUOOpes HEoOXOIUMbIe



YMEHHUSI U HaBBIKH, OCBOMJI BOIIPOCHI TPAKTUYECKOTO MPUMEHEHUS MOTYYeHHbBIX 3HaHUH, HE Oy CTHI IpyObIX
OLIMOOK MPU OTBETE, JOCTATOYHO MOCIEIOBATEIbHO U3JIaraeT MaTepual, A0MycKas TOJIbKO He3HAUYUTEIbHbIE
HETOYHOCTU U HapYILIEHUs MTOCIIEI0BATEIbHOCTH U3JI0KECHMUS.

«He 3a4TeH0» - BBICTABIISCTCS, €CIM O0YYarOIUIC JEMOHCTPUPYET (hparMeHTapHbIe 3HAHUSI OCHOBHBIX
pa3zesioB U3y4yaeMoi JUCIHUILIMHBL, y o0ydaromnierocs ¢i1ado BhIpa)keHa CIIOCOOHOCTh K CAMOCTOATEILHOMY
AQHAIUTUYECKOMY MBILUIEHUIO, UMEIOTCS 3aTPYAHEHNUS B U3JI0KEHUM MaTepHala; OTCYTCTBYIOT HEOOXOAUMBbIE
YMEHHS U HaBBIKU; JOMYULIEHbl rpyOble OMMOKU M HE3HAHUE TEPMHUHOJIOIMH; HECIIOCOOHOCTh OTBEYaTh Ha
JIOTIOJTHUTEIIBLHBIE BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOAMMO JUISI MTOTyUSHHSI TOJIOKUTEITLHON OICHKH.

Kpurepun ¢popmMupoBaHusi OLIEHOK 0 IK3aMeHY

«OTAHYHO» — CTYIEHT NpHOOpen HeoOXOIMMbIE YMEHHUS U HaBBIKH, MPOJEMOHCTPUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHUS TOIyYEeHHBIX 3HAHUHN, HE IOMYCTHII JIOTUYECKUX U (PAaKTUUECKUX OIINOOK

«Xopowmo» — CTyIeHT npuodpen HEOOXOAMMbIE YMEHHS W HaBBIKH, NPOAEMOHCTPUPOBAJl HABBIK
MPAKTUYECKOTO IPUMEHEHUS TOIyYEHHBIX 3HAHUH; TOMYCTUII HE3HAYUTEIbHbIE OITMOKH U HETOUHOCTH.

«Y10BJIETBOPUTEJIBHO» — CTYJEHT JIOMYCTUJI CYILIECTBEHHBIE OIINOKH.

«Heyn0BJIETBOPUTEJILHO» — CTYJICHT JEMOHCTPHPYET (parMeHTapHbIC 3HAHHS H3y4aeMOro Kypca,
OTCYTCTBYIOT HEOOXOIUMbIE YMEHHSI U HABBIKH, IOMYIIEHBI TPyObIe OMIMOKH.



