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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

JACATCIIBHOCTH

OIIK-1.4 TTpumensieT udppoBbIE HHCTPYMEHTBI JJIS
MaTEeMaTHYECKOT0 aHAJIM3a U MOJICTTUPOBAHUS B TIPOIIECCE
pelIeH s THKCHEPHBIX 33/1a4 B TPO(HECCHOHAILHON

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 -
U(GpPOBbIE  MHCTPYMEHTHI | MOACIMPOBAHUSA,  METOAbl  Teoperndyeckoro  u | Nel0)

JUIs MaTEMaTUYECKOI0 | SIKCIIEPUMEHTAIILHOTO UCCIIEOBAHNS; MAaTEMATUYECKUE

aHaJIM3a U MOJIEIMPOBAHUS | U CTaTUCTUYECKHE METOBI ISl OLEHKH M aHaJIN3a

B TIpollecce  peLIeHUs | oKa3zarenen Oe3omacHOCTH u HaJEKHOCTH

WH)XXEHEPHBIX  33Jad B | IOJABWJKHOTO COCTaBa; METOABl MaTEMAaTHYECKOTO

npodeccuoHanbHOM MOJIEJIMPOBaHUS,  peajlu3yemMble  C  IIOMOIIbIO

JeSITebHOCTH CTaHapTHBIX IIAaKETOB aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHMSI U UCCIIETOBAHUI.
OO6yuatrouuiics yMeer: IIPUMEHSATH meroas! | 3aganus  (Nel -
MaTeMaTH4ECKOTro MOJEIINPOBAHUS, MeTobl | Ne3)
TEOPETUYECKOTO u AKCIIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI; HCIOJIb30BaTh MaTeMaTUYeCKUue |
CTaTUCTUYECKUE METOABl JUIsl OLEHKM M aHalIu3a
nokasaresnen Oe3omacHOCTH u HaJeKHOCTH

HNOABUXKHOT'O COCTaBa, BBINOJHATHL MAaTCMAaTHYCCKOC
MOACIIMPOBAHUEC IIPOLCCCOB MU CIIOKHBIX CHCTEM Ha
Oaze CTAHAAPTHBIX TIMAKETOB ABTOMATU3UPOBAHHOTO
MMPOCKTUPOBAHUA U HCCHGHOB&HHﬁ.

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.

[TpomesxyTouHas arrectanus (3K3aMeH) IPOBOAUTCS B OAHOM U3 cienyrouux Gopm:
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,

HAaBbIKOB U (I/I.]II/I) OonbITa J€ATCJIBHOCTH, XaPAKTCPU3YIOLIIUX YPOBCHDL C(l)OpMHpOBaHHOCTI/I KOMIIeTeH LUl

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

pe3yJabTara

[TpoBepsiembIii 00pa3zoBaTEILHBIN pe3yIbTaT:

KO,I[ N HAUMCHOBAHHEC
HHJUKaTOpa JOCTUKCHUA
KOMIICTCHI N

OO6pa3zoBaTeIbHBIN pe3yIbTaT

OIIK-1.4 ITpumensier
U(POBbIE HHCTPYMEHTBI
JUISL MAaTeMaTH4ECKOI0
aHaj3a U MOJIEJIMPOBAHUS B
Ipoliecce PEeIIeHUs
MH)KEHEPHBIX 3a/1a4 B

O6yqammnﬁ0ﬂ 3HACT: MCTOJbI MATCMATHYCCKOI'0 MOACIINPOBAHUA, METOAbI
TCOPCTUYCCKOI'O U SKCIICPUMCHTAJIbHOI'O HCCJICAOBAHUS; MATCMATUYCCKUC U
CTAaTUCTUYCCKHUE METOIbI JJI OICHKH 1 aHaJIn3a IIoKa3aTeleh 0e301acHOCTH
1 HaACXKHOCTH  IIOABHKHOI'O CoCTaBa, MECTOAbI MATCMATHYCCKOI'O
MOACIIMPOBAHUA, PCAIU3YyCMbIC C TIIOMOIIBIO CTAHAAPTHBIX IIAKCTOB
ABTOMATHU3UPOBAHHOI'O IIPOCKTHPOBAHUA U HCCHCHOB&HHﬁ.

npodecCuOHATIbHON
JIeSITEIIbHOCTH

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

Bonpoc 1: B yueM cyIiHOCTH CMCTEMHOI0 NOAX01Aa IPH MOJEJMPOBAHNH CJI0KHBIX cUCTeM?

A) ci0XxHas cucTeMa JISIUTCS Ha SJIEMEHTHI 10 KOHCTPYKTHBHBIM NPU3HAKaM, KaX/IbIi 371eMEHT
ONMCBIBACTCS YPABHEHUSIMU, BIUSHUE B3aUMOICUCTBYIOIIMX JIEMEHTOB 3aMEHSIETCS PEAKIUAMHA

B) ka1l 37IEMEHT CII0’KHOM CUCTEMBI pacCMaTpUBAETCs OTJCNIBHO, 3aMEHSISICh HAOOPOM CTEpIKHEH,
IJIACTHH, OIOP U HArpy»KasiCh CHJIAMU, MOMEHTAMHU U PEAKLIUSAMHU OIOP

B) cnoxHas cuctema pa3OuBaeTcs Ha OTAEIbHbBIC YaCTH; AJIS KQXKIOW YaCTH CTPOUTCS HJIEMEHT MOJIEIH;
Ipu 00bEMHEHUH FIEMEHTOB 00pa3yeTcsi MOJIENb

I') popmynupyercs riaBHas 1eJIb MOAEIUPOBAHUS CIIOKHOW CHCTEMBI, HCXO/IS U3 KOTOPOH IpH
MOCTOSTHHOW KOPPEKIIMHU C TIOMOIIBIO OOpaTHBIX CBSA3eH 1-r0 U 2-T0 pojia CTPOSITCS 3JIEMEHTHI MOJIEIH,
KOTOpPbIE OOBENHSAIOTCS B MATEMATUYECKYIO MOJIEIIb CIIOKHOM CUCTEMBI, MOJIENTb TIOCTOSIHHO
CaMOCOBEPILIECHCTBYETCS

Bomnpoc 2: B yem 3aKk/1104aeTcsi MeTO/ ''YePHOIo AIMKA' B MOJEJTHPOBAHNH PEAIbHbIX 00bEKTOB
WJIH NPOLeccoB?

A) B mocTpoeHnu (pu3nyeckoi Moaenu 00beKTa WK MPoIlecca, MOMEMIAONMIEHCS B YEPHBIN SIIHUK
CTaH/IapTHBIX Pa3MEPOB

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

B) peanbHblif 00bEKT WM MPOLIECC 3aMEHSETCSl MaTEMAaTUYECKOM MOIEIbIO, COCTOSIIEH U3 Habopa
YpaBHEHMI, HUKAK HE OTPaXKaroIuX (pU3nyecKyro Npupoy 00beKTa WK Mpoliecca, HO MO3BOJISIOIIYIO
TOYHO PAaCCUUTHIBATh TPEOYEMbIe XapaKTEPUCTHKU

! 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.



I') B oTpaskeHHH CBOMCTB pealbHOTO 00BbEKTA WIIH MPOIIecca ¢ MOMOIIbI0 aHATUTHICCKUX BBIPAKESHUH,
TOYHO OTpaKAIOMMX (PU3UUECKYIO TPUPOTY 0OBEKTA UITH MpoIiecca

Bonpoc 3: /Ins pemeHnst KAaKHUX 32124 NPUMEHAIOTCS ceTeBble Mo/iesu (ceTeBble rpadukm)?

A) U1 pelieHus IPOYHOCTHBIX 3a/1a4 METOJI0M KOHEYHBIX 2JIEMEHTOB

B) nns perenus 3a1aun MUHUMH3ALUU YUCIIA SKCTIEPUMEHTOB MTPH UCCIIET0BAaHUU (DPU3NIECKON MOACITH
B) m1st perenust 10rucTH4ecKoi 3a1auy HaX0XKJIEHNs ONITUMAJILHOIO MaplIpyTa JIOCTaBKH Ipy3a; JUls
ONMpCACIICHUA MaKCHUMAaJILHOH 10 MPpOAOJIKUTCIIBHOCTU LCITOYKHU TCXHOJIOTMYCCKUX onepaum”l cpeau
MHOY€ECTBa MOCJIEJ0BATEIbHO-TIapAIUIEIbHBIX LIETI0YEK Onepanui

I') nns mepenoca ¢aiina n3o0paskeHus Mpu pa3oueHNH N300pakeHMUs CETKOM, KOIMMPOBAHUH OT/IEIBHBIX
AYEeEK CEeTKH, IEPEHOCE UX U MOCIIEAYIOIIEM COSIMHEHUN B HOBOM (haiiie

Bomnpoc 4: B yem Ha3HaYeHHe TeOPUHU IJIAHUPOBAHMS IKCIIEPUMEHTA?

A) B IIPOBCACHUHN ONBITOB HAJl MOJCJIBIO IJIA YCTAHOBJICHU A BJIMAHUSA HCCKOJIBKUX (baKTOpOB Ha
MHTEPECYIOIIYIO XapaKTePUCTUKY MO0 ONTUMAIBHOMY IUIaHY C LI€ThI0 MUHUMHU3ALUU YHCIIa ONBITOB
b) B nepcrieKTUBHOM IJIaHUPOBAHUH SKCIIEPUMEHTOB Ha HECKOJIBKO JIET BIEPE/T

B) B mpoBeneHNN MAaIIMHHOTO SKCIIEPUMEHTA HAJl MATEMaTHYECKOW MOJIEJIBIO IO 3a/IaHHOMY TUIaHy C
1[EJIbI0 TAPAHTHPOBAHHOTO HAXOXK/IEHUS BCEX SKCTPEMYMOB MHTEPECYIONIECH XapaKTePUCTUKU

I') B uccnenoBanuu pu3nueckoi MoJenu 00beKTa Mo CrelruaibHOMY IJIaHy, 3aBUCAIIEMY OT CBOWCTB
00BbeKTa

Bonpoc 5: Kakum o6pa3om ciyyaiiHasi BeJIMUMHA MO/IeJIMpyeTcs ¢ momombio JBM?

A) obnacth onpezeneHus ClIy4aiiHON BEeIMYMHBI pa3buBaeTcs ¢ moMolnbio OBM Ha snemeHTapHbIe
001acTH, B K101 001acTy cirydaifHas BETMYMHA alllIPOKCUMHPYETCSI TPOU3BOJIEHBIMU YPAaBHEHUSIMH 110
METO/1y HAUMEHBIINX KBaJIpaTOB

B) obnacte onpeneneHus CiyqaifHON BETMUUHBI pa30MBacTCs ¢ moMoIbio IBM Ha oTJenbHbIe YacTH; IS
Ka)KIOW 4acTU CTPOUTCS HOPMAJIbHBIN 3aKOH C XapaKTEePUCTUKAMH, HAanOO0JIee TOYHO OTPAKAIOIUMU
3HAUCHUS MOJICITUPYEMOH CIIy9aliHOM BEIMYMHBI B JAHHON 00JIaCTH; IPH O0BEIMHCHUH BCEX
pacrpeeneHuit 00pasyercsi CTaTUCTUYECKasi MOJIENb CIy4ailHOW BEJIMYHHBI

B) ¢pynxuus RND BocnpousBogut Ha OBM ciyuaiiHyto BETU4YMHY, pPABHOMEPHO paclpe/ieieHO Ha OTpe3Ke
[0;1] mo 3THM YKCTIaM PACCUUTHIBAETCA CIydailHasi BEJIMUMHA CO CTAaHAAPTHBIM HOPMAJIbHBIM
pacnpeneseHneM, o KOTOPO HaXxOJUTCs ciiydaiiHas BeJIMYMHA C HOPMaJbHBIM 3aKOHOM paclpeleeHus U
M3BECTHBIMM 3HAYEHUSIMU MAaTEMATUUECKOTO OXKUIAHUS U AUCIEPCUH

I') bopmynupyercs rnaBHast 11eJIb MOJACIUPOBAHMSI CIy4ailHOW BEJTMYHHBI, COCTABIISAIOTCS TPeOOBaHUS K
MOJIEJH, UCXOS U3 KOTOPBIX C MOMOIIBI0 TPUTOHOMETPUUYECKUX PsA0B HA OBM cTposTCs 3J1€eMEHTHI
MO/JIEJIH, C TOMOIIbIO0 OOPATHBIX CBA3EH 1-T0O U 2-T0 posia yTOUHSIOTCS KO3 PUIIMEHTHI
TPUTOHOMETPUUECKUX PSAIOB

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

A) B CyMMHPOBAaHHHU KBaJIpaTOB Pa3HOCTU MEXAY CIIy4ailHOM BEIMYMHON U €€ MaTeMaTHUYeCKUM
0’KMJIaHUEM

b) B cyMMupoBaHHMH 110 HECKOJIBKUM 3HAYEHUSM CIydyallHOM BETMYMHBI KBaJJPATOB Pa3HOCTU MEXKIY
4aCTOCTBIO TOW BEJIMYUHBI U BEPOSTHOCTBHIO OTOM BEIMYMHBI, PACCYUUTAHHOM 110 OJHOMY U3 HECKOJIBKUX
TEOPETHYECKUX 3aKOHOB PACTIPECICHUS CIIyYallHbIX BEJIMYUH, I JAIbHEHIIET0 NCIIOJIb30BaHUS
BBIOMpAETCS TOT TEOPETUUECKUN 3aKOH paclpesieieHus], y KOTOPOro JaHHAs CyMMa OKa3bIBa€TCsl MEHBIIIE
B) B MozenpoBaHuu ONBITHOM CllydaifHOM BeNTWYHHBI pactiipeneienrneM CTbiofeHTa

I') B cymmupoBaHuM KBaApaTOB pa3HOCTH MEXKIY CIIy4aliHON BEJIMUYMHON U €€ CPEIHEKBAAPATHIECKUM
OTKJIOHEHHEM

Bonpoc 7: B yem cymHocts MeToga Monrte-KapJio?

A) ¢ TOMOIIIBIO TeHepaTOopa CIIy4alHbIX YUCEN MOTYYaeTCs] HECKOJIBKO CIyYaiHbIX YHCeN ¢ PABHOMEPHBIM
pacnpeneneHreM, 1o cuelalbHbIM GpopMysiaM Mepexoa OHU NpeoOpa3yroTcs B cllydyaiiHble YHCla,
NOJYMHEHHbIE 3aJaHHOMY PaCIpe/IeNICHHIO C 3aJJaHHBIMU XapaKTepUCTUKAMU

B) CquaﬁHaﬂ BCJIMYMHA B BUAC TUCKPETHOI'O CUrHajIa MpeaACTaBIACTCA B BUAC CYMMbI TApMOHHUK,
napaMeTphl KaXk/10i FTapMOHUKH BBIYUCIISIOTCS MPSIMBIM MpeoOpazoBanreM Dypbe, a CcyMMa TapMOHUK -
oOpaTHbIM nipeoOpazoBanueM Dypbe




B) HaxonuTcst cyMMa KBaJpaToB Pa3HOCTH BEPOSTHOCTEH OMBITHOM CITY9aifHOW BEJTMYUHBI M CITydYallHOU
BCJIMYMHBI C OJTHUM M3 3aJIaHHBIX 3aKOHOB pacClpcaACIICHUA, BBIGI/IpaeTC}I TO pacnpeaciIiCHUEC, Yy KOTOpOro
JaHHasi cyMMa MEHbIIIe

I') nns BBIOOPKY cy4aiiHOM BETMYMHBI TIOACYUTHIBACTCS €€ CpeIHeapuPpMeTHIecKoe 3HaueHHEe
(MaTeMaTH4ecKoe OKUJaHUE), AUCTIEPCUS HAXOAUTCS KaK cCyMMa IMPOU3BECHUIN YaCTOCTH CIIy4aiiHON
BCJIMYMHBI HA KBAaApPAT PA3HOCTH cnyqaﬁﬂoﬁ BCJIMYHMHBI U €€ MAaTCMAaTUYCCKOI'O OXXKUJaHUA

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

A) COCTaBHUTh HEPAPXUH PUYNH, IPUBOSIIUX K HEXKEIATSIBHOMY COOBITHIO, C IIEJIbIO BbISIBICHUS
HanboJIee BPEAHBIX CICICTBUN

B) ycTaHOBUTD JIOTHYECKUE CBA3U MEXK/y IIPUUYUHAMH, BBISBUTH IEPBOMPHUYHHBI, ONPEICTUTH BEPOSATHOCTD
BEPXHETO HEXEJIATeIbHOTO COOBITHS IO BEPOSTHOCTSAM MEPBOIPUINH

B) coctaButh anredpandeckue CBSI3HM MKy MEPBONPHUNHAMH U MX CICICTBUAMH

F) OMNpCAC/IUTL CTATUCTUICCKUC CBA3U MCIKAY BEPXHHUM HECKCIATCIbHBIM CO6BITI/IGM U €ro CJIeACTBUAMHU

Bonpoc 9: Yto usyyaer Teopusi MacCOBOro 00CyKUBAHUA?

A) ycroBUsI TOBBIIIEHUS TPOU3BOIUTEIBLHOCTH TPY1a IPU TEXHUUECKOM O0CITY)KHUBAaHUH 11O/IBUKHOTO
cocTaBa

B) cnipoc Ha cpencTBa MaccoBoil nH(popMalu

B) O6paku 1 ominOKku npyu TEXHUYECKOM 0OCITYKHBAHUU MTOJIBUKHOTO COCTaBa

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

Bomnpoc 10: B yem cynmHocTh MeT0/1a KOHEYHBIX 3JIEMEHTOB B PacUYeTaX HA CTATHYECKYI0 POYHOCTH
TEXHHYECKOro o0bexkTa?

A) Bech 00bEM TBEPAOTEIIBHON MOJICITH TEXHHYECKOTO O0BEKTA ISTUTCS Ha JIEMEHTBI MAJIOTO pa3Mepa ¢
MOMOIIbI0 00BEMHON CETKH, IJIS1 COCEAHHX Y3JI0B KOTOPOW COCTABISIOTCSA 3aBUCUMOCTH MEXKIy CUIION U
nepeMeInieHreM, ooIias CuCTeMa ypaBHEHUH peIIaeTcs NP 3alaHUU TPAHUYHBIX YCIOBHUH (BUIOB
3aKpeIICHUS] U Harpy>KeHUS TEXHUYECKUX 0OBEKTOB)

b) cOopounast enMHUIIA TEXHUYECKOTO0 00BEKTa JACIUTCS Ha OTACIbHBIC JETAIN WK YacTH JeTael
(KOHEYHBIE DIIEMEHTHI), KaXk/1as JeTallb UCCIEAYeTCsl Ha CTATUYECKYIO MMPOYHOCTh OTACIBHO MPU
0TOpachIBAaHUHU BCEX OCTAJIBHBIX C 3aMEHOM JIEUCTBYIOMMX OT HUX CHJI HA OTBETHBIE PEAKITUU

B) Texauueckuit 00BEKT pasziensieTcsi Ha SJIEMEHTHI 10 UX (YHKIIMOHATFHOMY Ha3HAUYCHUIO, KaXKIbIN
AJIEMEHT PACCUMTHIBAETCS HA CTATUYECKYIO MTPOYHOCTH TP YCIOBUH BBITIOJHEHUS UM €T0 33JJaHHOMN
(GYHKIIMHM B COCTaBE TEXHUYECKOTO 00BEKTa

I') Bech 00BEM TEXHUYECKOTO OOBEKTA IETUTCS HA MUKPOCKOITMYECKHUE YACTH OJIMHAKOBOTO 00BheMa
(KOHEYHBIE DIIEMEHTHI), KaXk/1as U3 KOTOPBIX PACCUYUTHIBAECTCS HA CTATUYECKYIO MPOYHOCTH OTAEIHHO MPU
O0TOpachIBaHUU OCTAJIbHBIX U YU€Te UX BO3JEHCTBUIL

2.2 TunoBble 3aJaHNUS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

ITpoBepsieMblii 00pa30BaTENbHBINA PE3YNIbTAT:

Kon n HauMeHOBaHWE HHIUKATOPa OO0pazoBaTeNbHBIN PE3YyIbTAT
JOCTUKEHMSI KOMIIETEHIIUU
OIIK-1.4 ITpumensier udpoBbIe OO6yyaronuiicst ymeeT: MpUMEHSATh METObl MaTEMaTUYECKOTO

MHCTPYMEHTBI JIJI MATEMATUYECKOTO MOJEIUPOBAHHUS, METOAbI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO
aHaJlM3a U MOJIEJIMPOBAHUS B IIPOIIECCE | MCCIEIOBAHUS; UCMOJIb30BATh MATEMATHUYECKUE U CTATUCTUYECKHE
pEeLIECHNs] THKEHEPHBIX 3a/]1a4 B METOIBI IJIS OIIEHKH M aHaJIN3a IMoKa3aTeeil 0€30IacHOCTH U
HpO(l)CCCHOHBJ'[BHOf?I NCATCIIBHOCTHU HAACXKHOCTH ITOABHUKHOI'O COCTaBa, BBIIIOJHATH MAaTEMATHYECKOEC
MOJICTTMPOBAHUE MPOIIECCOB U CIOKHBIX CUCTEM Ha 0a3ze
CTaHJIapTHBIX IIAKETOB aBT! OMaTI/ISI/IpOBaHHOFO HpOGKTHpOBaHI/ISI nu
HCCIICIOBAHUI.

OOyuaromumiics BlIaieeT: ClIOCOOHOCTHIO TPUMEHSTH METO IBI
MATCEMATHYCCKOT'O MO,Z[eJII/IpOBaHI/ISI, METOObI TeOpeTI/I‘-IeCKOFO n
AKCIIEPUMEHTAJILHOTO UCCIIEAOBAHMS; CTOCOOHOCTHIO




UCIOJIb30BaTh MATEMAaTUYECKHE U CTATUCTUYECKHE METOABI JUIS
OLICHKHU M aHaJIM3a MoKa3aresiei 6e30MacHOCTH U HaJIe)KHOCTH
HOJBHKHOTO COCTaBa; CIIOCOOHOCTHIO BBIIOIHSTH
MaTEMaTHYECKOE MOJEIINPOBAHKE ITPOLIECCOB U CIOKHBIX CUCTEM
Ha 0a3e CTaHAAPTHHIX IAKETOB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHMSI.

Ipumepvl KomnieKcHbIX 3a0anutl Ol OYEHKU CEHOPMUPOSBAHHOCTIU KOMNEMEHYUU 6 HaACmu «yMemb) U
«8ra0emb»

3aoanue 1. CocTaBUTh aJrOPUTM IOCTPOCHUS CETEBOrO Tpadlika TEXHOJOIMYECKOro Ipolecca PEeMOHTa
€IMHHIIBI TOJBHYKHOTO COCTaBa

3aoanue 2. CocTaBUTh aITOPUTM MIOCTPOCHHUSI AepeBa OTKA30B (IIOJI3YH HA MOBEPXHOCTH KAaTaHUs KOJECHON
napel) U OTPEeNICHUs] BEPOSATHOCTH BEPXHETO HEXKEIATEIIbHOTO COOBITHS

3aoanue 3. Tlokazarp Ha npumMepe 3-D Mozaenu 1000ro TEXHUIECKOT0 00BEKTa BOZMOKHOCTH MPOTPaMMBbI
SolidWorks 1o onpezaeneHuo HanpsKeHHO-1e()OPMUPOBAHHOTO COCTOSIHUSA B UCCIIEIOBAHUN CTaTUYECKOM
[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.

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

[ToHATHE O CHCTEMHOM IOAXO/IE IPH MOJICTUPOBAHUHN OOBEKTOB
Krnaccuueckuii moaxona mpu MOAETUPOBaHUN O0BEKTOB
Knaccugukamus MET010B MOICTHPOBAHUSI.
[TonsiTie 06 UMUTAIITMOHHOM MOJEIUPOBAHUU.
[Tonsitve 06 aHaTOTOBOM MOJCIIUPOBAHUU OOBEKTOB
Haxoxenue onpeneneHHoro nHTerpaia YucIeHHbIMA METOaMH.
Pemenne ypaBHeHU YMCIIEHHBIMU METO/IaMU (METO UTEpAIil, METOJI AMXOTOMUN )
Haxoxnenue skctpemyma (pyHKIIUN YUCIEHHBIME MeToaMu (MeTol HproToHa, MeTOo/] KOOPJUHATHOTO
CITyCKa)
Meton CuMIicoHa pH YUCIIEHHOM UHTETPUPOBAHUU
Meroa Tpanenuuii Npy YUCIEHHOM UHTETPUPOBAHUN
Meroa npsAMOYTroabHUKOB IIPYU YUCIIEHHOM HUHTETPUPOBAHUU
Pemenue ypaBHeHU METOIOM JUXOTOMUU (JIETIEHUS OTPE3Ka MOIOJIaM)
Haxosxnenue skctpeMmyma (pyHKIIUM METOJJOM KOOPJIMHATHOTO CITyCKa
Onpenenenrne KpUTHUIECKOTO MYyTH € TIOMOIIBIO CETEBOT0 Tpaduka
HaxoxxaeHue pe3epBOB BpEMEHHU IPU CETEBOM IUIAHUPOBAHUH padoT
[TonsiTrie 06 ONTUMM3AIMOHHBIX 33a4ax.
Mertonabl HaXOKAEHUS IKCTpEMyMa.
Ha3nauenue Teopuu IIaHUPOBaHUS SKCIIEPUMEHTA
OcCHOBHBIE IOHATHUS TEOPUH TUIAHUPOBAHUS IKCIIEPUMEHTA.
[TocTpoeHne oNTUMAaIBHOTO IJIaHa SKCIIEPUMEHTA.
Haznauenue QyHKIIMM perpeccuu B TEOPHH IUTAHUPOBAHMS SKCIIEPUMEHTA.
Monenb TEXHUYECKOTo 00CTyKUBAaHUS TIOJIBUKHOTO COCTaBa
Monens paboThl PEMOHTHOTO JIETIO
MopennpoBaHue CUCTEMBI «PEIbCOBBIM IKUIIAXK - Cpeaay
Meroas! onpeencHuss ONTUMAIbHON IEPUOAUYHOCTH IUIAHOBBIX PEMOHTOB.
[TonsiTHe 0 ceTeBOM IUTaHUPOBAHUU PabOT.
KoppensuoHHblil aHaIN3 3aBUCUMOCTH MEKY 0OBEKTaMHU U MPOLIECCAMHU.
[IprMeHeHne KIIaCTEpPHOTO aHAN3a K OIIEHKE TEXHUYECKOI'0 COCTOSIHUSL O0BEKTOB.
MopaenupoBaHue mpolrecca MpoLreccoB MOMOIIBI0 CUCTEMbI BU3yalIbHOI'O aHAJIOTOBOI'O
nporpammupoBanusi CAAM.
[TpuBecT npuMepsl 3a1a4 B IPO(HeCCHOHAIBHON AEATENbHOCTH PEMOHTA M TEXHUYECKOTO 00CTYKHUBaHUS
MTOABUKHOTO COCTABA JKEJIE3HBIX JOPOT, KOTOPHIE MOKHO PEIIaTh ¢ TOMOILBIO IPOrPAMM aHAJIOTOBOTO
BU3YaJIbHOT'O IIPOIPaMMUPOBAHUS




31. IlpuBectu mpuMepsl ONTUMU3AIMOHHBIX 3a7a4 B TPO(HEeCCHOHATLHOM e TEIbHOCTH PEMOHTA U
TEXHUYECKOTO OOCTYKHBAHUS TIOJIBUKHOTO COCTABA KEJIE3HBIX IOPOT

2.4. IlepeuyeHb 3aJaHUM /11 NOATOTOBKH 00y4alOIIUXCH K MPOMEKYTOYHOM ATTEeCTALMH (324eTY)

1. CocraBuTh aNropuT™M NOCTPOEHUS MOJIEIHN HAIEKHOCTH BaroHa B 3KCILTyaTallUHU C LIEJIbIO ONPEACIICHUS
ONTHUMAJIbHOU JUIMHBI TAPaHTUHHOTO Y4acTKa, JaTh Ha3BaHUS dJIEMEHTaM ajJropuTMa

2. CoCTaBHUTBH QITOPUTM HOCTPOCHHUS MOJIENIN HAJIS)KHOCTH JIOKOMOTHBA B AKCIUTYaTaIMH C IIEJIBIO
orpezeNieHUs] ONTUMAIbHOMN JJIMHBI I1J1e4a, 1aTh HA3BaHUS IEMEHTaM aJIrOpUTMa

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

4. CocTaBUTh AITOPUTM MTOCTPOCHHS CETEBOT0 rpadriKa TEXHOIOTHIECKOTO MPOLIECCa PEMOHTA JIOKOMOTHBA
U OTIpe/IeNICHUS pe3epBOB BPEMEHU

5. CocTaBUTbH aITOPUTM IIOCTPOEHHUS MOJIEIH JIETIOBCKOIO PEMOHTA BaroHa C LEJIbIO OIIPEIEIECHUS
npeieIbHON TOJJOBOM MPOrpaMMbl PEMOHTA

6. CocTaBUTh AITOPUTM NOUCKA ONTUMAIBLHOTO COOTHOIICHHS HCXOAHBIX apaMeTpoB ((pakTOpOB) I
obecrniedeHus sKcTpeMyMa GYHKIIUU OTKIIMKA C TIOMOIIBIO TEOPUU TUTAHUPOBAHUSI SKCIIEPUMEHTA

7. CocCTaBUTb aJITOPUTM PACUETHOI'O HAXOXACHUS ONTUMAJIbHOTO COOTHOIIEHUS HCXOJHBIX TApaMETPOB
(paxTopoB) st obecrieueHus FIKCTpeMyMa (PYHKIIMU OTKJIMKA ¢ TOMOIIBI0 METO/1a KOOPAMHATHOTO CITyCKa

8. CocTaBHUTh AITOPUTM HOCTPOCHUS MOJIENIA CHCTEMBI TEXHUYECKOTO 00CITY)KHUBaHUS TPY30BBIX BATOHOB C
L[EJbIO OIPEAETICHHS ONTUMAIIbHOMN MEPUOIUYHOCTH TJIAHOBBIX PEMOHTOB

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

10. CoctaBUTh MaTEMaTHYECKYIO MOJIENIb BUXPEBOTO YHEPTOPA3ICIUTEIS C IIOMOIIBIO HHCTPYMEHTOB
nporpammel CAAM

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

1. Tloka3arp Ha mpumepe 3-D Monenu 1r000ro TEXHUIECKOTO 00bEKTa BO3MOKHOCTH TIPOTPAMMBI
SolidWorks o onpenenenuio koadduienTa 3anaca ycraiocTt, MPeABapUTEIbHO COCTABUB AJITOPUTM
UCCJIEIOBaHMS YCTAJIOCTHONW POYHOCTH

2. Iloxazath Ha npumepe 3-D Mozenu 11006010 TEXHUYECKOr0 00bEKTa BO3SMOXKHOCTH ITPOrpaMMBbl
SolidWorks mo npoBeeHIIO TEIJI0OBOTO UCCIIEIOBAHUS

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

HaxoxxneHre MaTeMaTHYecKOro OKUIAHUS U TUCTIEPCHH CITyYaiHBIX BETHYUH

Kakum oOpa3om ciyyaiiHas BeIMYMHA MOJIETUpPYeETCs ¢ momolibio 9BM?

Haznauenune @pynkunn RND npu cratuctuueckoM MoJenMpOBaHUU

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 CTaTHYSCKON 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»?
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20. Kak BiausitoT Ha COOBITHE CBSI3aHHBIE C HUM HIDKEPACITOIOKEHHBIE COOBITHS, CBI3aHHBIC MEXKIY 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 ONITHUMAJIBHOM MTPOEKTUPOBAHUY TIOJBIKHOTO cocTaBa npenocrasiser CAITP?

28. Kakue BO3MOXHOCTH B ONTUMM3AIMM TEIJIOBBIX IMPOILIECCOB MPH SKCILTyaTallMd IMOJBUKHOIO COCTaBa
npenoctasisier SolidWorks Simulation?

29. MogenupoBaHyue KOHCTPYKIIUHN Y3JI0B IOJBUKHOTO COCTaBa

30. [IpuMeHeHHe CTaTUCTHYECKOTO MOJICIIMPOBAHUS KOJIMYECTBA OTLIENIOB BarOHOB 110 KOHKPETHOM
HEUCIPABHOCTH JIJIsl IPOTHO3UPOBAHUS PECYPCOB PEMOHTA

31. Ucnonp3oBaHue 1epeBa 0TKAa30B 1Jisl OLEHKH 3()(PEeKTHBHOCTH pacXo10BaHUS CPEICTB HA YCTPAaHEHHE
KOHKPETHOW MPUYUHBI 0TKa3a y3Jia BaroHa

32. Ucnonp30BaHKe pacyeTa CUCTEMBI MAaCCOBOTO OOCITYKUBAHHS JUIsI ONITUMHU3AIMH IPOIIECCOB TEXHUYECKOTO
00CITyXKMBaHUS M PEMOHTA MOJIBI)KHOTO COCTaBa

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

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 onpenenenuo craTUCTHYECKUX XapaKTEPUCTHK
IIPOU3BOJILHOTO HA0Opa YMCIIEHHBIX 3HAYCHUN

4. Tloka3ats Bo3amoxHocTu nporpammbel MathCAD 1o onpeienieHuio CTaTUCTUYECKUX XapaKTEPUCTUK
MIPOU3BOJILHOTO HA0Opa YMCIIEHHBIX 3HAYCHUN

5. Tloka3ath Bo3moxHOCTH mporpamMmbl MathCAD 1o ctaTucTHYeCKOMY MOJICIIMPOBAHUIO CITyYailHOM
BEJIMYMHBI HA OCHOBE MTPOU3BOJILHOTO HAOOpa YHUCIEHHBIX 3HAUCHUN

6. Iloxazath Ha mpumepe 3-D Mozaenn TF000T0 TEXHMYECKOTO 00BEKTa BO3SMOKHOCTH ITPOTPaMMBI
SolidWorks o onpeznenennio Maccbl 00beKTa M KOOPAMHAT LIEHT pa TXKECTU

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

8. IloxazaTth Ha npumepe 3-D Mozaenu 11006010 TEXHUYECKOr0 00bEKTa BO3SMOXKHOCTH ITPOrpaMMBbl
SolidWorks no onpenenenuto ko3 duiinenTa 3amnaca ycTajaoCcTu, MPeABAPUTEIHHO COCTAaBUB alITOPUTM
UCCJIEIOBaHMSl YCTAJIOCTHON IPOYHOCTH

9. Toxka3zats Ha mpumepe 3-D Mozaenn Tr000T0 TEXHIYECKOTO 00BhEKTa BO3SMOXHOCTH ITPOTPaMMBI
SolidWorks 1o npoBeeHHIO TEMIOBOTO HCCIeI0BAHUS

3. Meroan4eckue MaTepHaJibl, ONpeesiioIue Npoueiypy 1 KpUTEPUH OLleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHIMH NIPHU NMPOBEAECHHH NIPOMEKYTOYHOM aTTeCTALMHU

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 BOIIPOCOB;

- OLIEHKAa «Y/IOBJIETBOPHUTEJBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJIMWYECTBO MPABUIBHBIX
OTBETOB Ha TeCTOBBIE BOMPOCH — 74—60 % ot 001mero o6bEma 3aJaHHBIX BOIIPOCOB;



- OIICHKA «HEYJIOBJIETBOPUTEIbHO» BBICTABIIACTCS OOYUYArOIIEMYCsl, €CJIH KOJMYECTBO MPABHIbHBIX
0TBeTOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

PacuerHo-rpaduyeckas padora

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

BblinonHsAs KOHTPOJIBHYIO padOTy COTJIaCHO 33JaHHOMY BapUaHTy, CTYAEHTHI JOJDKHBI JaTh ONKUCAHUE
IIOCTPOCHMsSI CETEBOT0 rpauKa TEXHOJIOIMUYECKHX OIepaluil peMOHTa €IMHHUIbI MOABM)KHOIO COCTaBa M
IIPOBECTH PACYET CIEAYIOUINX 1apaMeTPOB:

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

2) BEIMYMHY KPUTUYECKOTO ITYTH B Yacax;

3) BeIMUMHY paHHEro Hayajla, pAaHHEro OKOHYAHUs, [TO3HEr0 Havyajla M MO3/HEro0 OKOHYAHUS KaXJIoH
oleparuy;

4) BeMYMHBI ITIOJIHOTO U CBOOOHOI'O pe3epBOB BPEMEHHU.

B BeIBOmax mo pabore cienyer naTb OOOCHOBAHHBIE PEKOMEHIALMM IO IE€PEBOAY HCIOIHHUTEIS,
00J1aJal011ero MaKCUMaJIbHBIM CBOOOIHBIM PE3EPBOM BPEMEHH HA «PYUYHBIE» ONEpALUU KPUTUUECKOTO MYTH.

TunoBble 3aJaHus K pacyeTHO-Tpaduyeckoi padore
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
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HAns  «py4dHBIX» omepanmuii  (HE  MEXaHW3WPOBAaHHBIX WM  ABTOMAaTH3UPOBAHHBIX) 3HAYCHHE
MPOJOIDKUTEILHOCTH paboT MozienupyeTcs o Meroxy MonTe-Kap:io 115t HopMallbHOT0 3aKOHA pacIpe/ieIeHUs
CITyJaifHOM BEIMYHMHBI, IPUYEM, CPEIHEKBAIPATUYHOE OTKIOHCHHE MPUHUMAETCS paBHBIM 25% oOT cpemHei
MIPOAOIDKUTENBHOCTH padoThl. Pemenue Benercs B cpeae Just BASIC v2.0.

KoHTpoJibHBIE BONPOCHI K 3alIiTe pacuyeTHO-Tpadguuecko padoThl



1. Tloka3arb B mporpaMme: Kak BBOJMUTCS BpeMsi BBIMOJHEHUSI TEXHOJOTUYECKHUX OIEpanuil J1eOBCKOTO
PEMOHTA MOJIBUYKHOTO COCTABA.

2.  Tlokasarp B mporpaMme: Kak OMpenestoTCsl TEXHOIOTUYECKUE TIPOCTON U KPUTUUYECKUHN TYTh.

3. CocraBuTh B BHJIE OJIOK-CXEMbI aJIFOPUTM MOCTPOEHUSI CETEBOro rpaduka TEXHOJIOTMYECKOTO Ipolecca
JIETIOBCKOI'0 PEMOHTA IOJIBUKHOTO 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? IlokazaTte B mporpamme
QJITOPUTM 3TUX METOOB.

6. Jlatb onpeneneHne «KpUTUYECKOTO ITyTH, TIOKa3aTh B MPOTrpaMMe aJrOpPUTM €r0 HaXOXKIACHHUS.

Kpurepun ¢popmMupoBaHusi OLIEHOK 10 BHINOJHEHUIO PpacyeTHO-TpaduiecKoi padoThl

«OTJIMYHO/32a4TEHO» — CTABUTCS 3a pabOTy, BHIIOJIHEHHYIO IOJHOCTBbIO 0€3 OIMOOK M HEIO0YeTOB B
COOTBETCTBHH C 33JaHUEM, BBIJAHHBIM JJIS BBIMOJHEHUS pacyeTHO-rpaduueckoil padorel. OOydaromuiics
MIOJTHOCTBIO BIIaZiceT MH(pOpMaIMel, MpeAcTaBIeHHOW B pacdeTHoO-Tpaduueckoil pabore, TEPMUHOJIOTHEH,
HOPMAaTUBHBIMH JOKyMeHTaMu. CHOCOOEH MpPOBECTH aHAIM3 IOJIYYEHHBIX PE3YJIbTaTOB IPU BbIIOJIHEHUU
pacdyeTHO-rpaguIecKoit 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/32UTEHO» — CTaBUTCA 3a pabOTy, BHINOJIHEHHYIO B COOTBETCTBUU C 33aJaHHEM,
BBIAHHBIM JUUISl BBIIIOJIHEHUS pacyeTHO-rpadpuueckoil paboThl, € CYIIECTBEHHbIMU OLIMOKAaMHU, HO HE
IPUBEIIMMU K HENpaBWIbHBIM BbiBojgaM. OOydaromuiics Biajgeer Oosbluedl yacTbio MH(pOpMAaLUH,
NPEJCTAaBICHHON B pacdeTHO-TpapuuecKoil padoTe, TEPMHUHOIOTHEH, HOPMATUBHBIMH JOKyMeHTamu. [Ipu
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.



