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Cocrasurens: 1.1.H., npodeccop 4 Hbstos P.1.

Ouenounbie cpencrsa obcy:kaeHbl M 0NOGpPEHbl HA 3aCeNaHUU Kad)eﬂpbl GU3HKH B MaTeMaTHKU
«25» anpens 2022 (nporokon Ne§) /]

3asenyromnuii kadenpoii Gusnukn )
1 MareMaTHuku, npodeccop, 1.T.H. ¥ ~  Hbsaros P.U.

Pacemotpenbl n onoGpeHb! Ha 3acenaHuy METOAMUECKON KOMHCCHH HuctutyTa Mexanusauum u
TEXHHHECKOro ceppuca «28» ampens 2022 r. (mpotokon Ne 9)

[Ipencenarens Meronnueckoii komuccun:
NOUEHT Kahenpbl QU3MKH U MATEMATHKH, K.T.H,

3uHHaTyHHA A H.

CornacosaHo: ,
Hupextop MHCTHTYTA MEXaHU3ALMH 1 TEXHHYECKOrO cepBHca, '

JOUEHT Ka(enpbl SKCIIyaTallui ¥ PEMOHTA MALIMH, K.T H. Mensenes B.M.

[Iporokon Yuenoro cosera UM u TC Ne 9 ot «11» mas 2022 r.
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1. IEPEYEHHh KOMIETEHIIUA C YKABAHUEM ITAIIOB X ®OPMHUPOBAHMUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbraTe OCBOCHMS MPOrpaMMBbl IMOJTOTOBKM HAyYHBIX M Hay4HO-IEJarorHYeCKHX
KaJpoB B aCUpaHType Mo Hay4yHOW crneuuanbHocTd 4.1.1 OOmiee 3emienenie U pacTEHUEBOICTBO,
00yJalomMKCs M0 AUCHHUIUIMHE «MeToabl MaTeMaTH4ecKOro MOAEIMPOBAHMA» JOJDKEH OBJAJCTh
CIEAYIOIUMU PE3yJIbTaTaMU:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIIMHBI

Konx xomriereHnnu PesynbpTaThl ocBO€HUS 00pa30BaTEIbLHON MPOTrPAMMBI
VYK-1 CnocobHocTs K | 3HATH:
KPUTUYECKOMY aHAJIN3Y U | OCOOEHHOCTH  HCIOJb30BAHUSA  COBPEMEHHBIX  METO/0B
OLICHKE COBPEMEHHBIX | MAaTEMaTUYECKOT O MOJIETTUPOBAHUS npu pelieHun
HAy4yHBIX  JOCTH)KCHHH, | UCCIIENOBATEIbCKUX U MIPaKTUYECKUX 3az1a4y B
FEHEPUPOBAHUIO  HOBBIX | PO(eCcCHOHAIBHOMN 1eATENbHOCTH.
W€  TOpU  PEUICHUU | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIIOJHATh pabOThl IO  HKCIOJIb30BAHHUIO  COBPEMEHHBIX
IIPAKTUYECKUX 3a7ad, B | METOJOB MAaT€MaTU4YECKOrO MOJCIUPOBAHUSA IIPU PELICHUH
TOM qucIe B | HCCJEI0BATEIbCKUX U MIPaKTUYECKUX 3a1a4y B
MEXIUCLHUIIIIMHAPHBIX npodeCcCHOHATILHOM 1eATEIbHOCTH.
oOJractax Baagern:
criocobamu MCIIOJIb30BaHUs COBPEMEHHBIX METOJI0B
MaTeMaTHUYECKOI 0 MO/IETTUPOBaHUS npu pelieHun
HCCJIEI0BATEIBCKUX U MIPaKTUYECKHUX 3az1a4y B
po(hecCHOHATILHON e TEIbHOCTH.




2. THUHOBBIE KOHTPOJIBHBIE 3AJAHUA WJIN HWHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJIsSI OIEHKHW 3HAHWUM, YMEHWI, HABBIKOB U (WJIH) OIBITA
JAEATEJIBHOCTMU, XAPAKTEPU3YIOIUX ITAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUM B IPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI

el o

ISANNG

o

10.

11

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Bonpochl K HHAMBUAYAJIBLHOMY CO0ece10BAHNIO

Knaccudukanmst METO10B MOICTUPOBAHUSI.

Oranel NOCTPOEHUSI MATEMAaTUUYECKON MOJIEIIH.

[IpsiMbie 1 0OpaTHBIC 3a/1a4d MATEMAaTUYECKOTO MOJICTTUPOBAHHMS.

KonuenryaneHass W MaremaTuyeckass IIOCTAaHOBKM — 33Ja4  MaTeMaTHYECKOrO
MOJICTTUPOBAHUS.

TectupoBanue u uACHTU(DUKAINS MATEMAaTHICCKUX MOJICIICH.

BeruncnurenbHbIN 3KCIEPUMEHT.

[IporpamMHbIe CcpeACTBa KOMIIBIOTEPHOTO MojenupoBanus. Crnenuain3upoBaHHbIC
MaKEeThl IPOTPaMM.

OnTUMHU3aIMOHHBIE MOJICIIN U X KJIACCU(UKALINS.

[IpencraBieHue  TUIOBBIX  MPOU3BOJCTBEHHO-DKOHOMHMYECKHUX  3aJad B  BHUJE
ONTHUMM3AIIMOHHBIX MOJICIICH.

I'paduueckuii MeToa perieHUs 3a/1a4u JIMHEHHOTO MPOTPaMMHUPOBAHUS.

. Cummnekc-MeTo | 1S peleHUs 3a4a4u JIMHEHHOTO IPOrpaMMHPOBaHUS.
12.
13.
14.
15.
16.
17.
18.

TpancnopTHas 3a1aya.

MeTo/1 NOTEHIMANIOB JJIsl PELICHHS TPAHCIIOPTHOM 3a/1a4H.

Meroa ckaHUpOBaHUS Ui PEUICHUS] HETMHENHBIX 33/1a4 ONTUMH3ALUU.

MeToa MOKOOPAMHATHOTO CITYCKa JIJIsl PEeIICHUs] HETMHEWHBIX 3a7a4 ONTUMHU3AIIIH.
I'panueHTHBIE METOIBI AJI PELICHUS HEIMHEHMHBIX 3a/1a4 ONTUMH3ALUU.

Meroa HarCKOpeuIlero ciycka Jijisl pelieHHs] HEIMHEMHBIX 3a]1a4 ONTHUMH3AI1H.
Meron HeompeneneHHbIX Kod(pdunmentoB Jlarpamxka s pelIeHUS HETUHEHHBIX
YCIIOBHBIX 33]1a4 ONTUMHU3AIUH.

[Tonyuenue u 00paboTKa JaHHBIX I MOJCIUPOBAHUS

[TepBuunas 06paboTKa pe3yabTaTOB IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUMA.
CranmapTHOE OTKJIIOHEHUE U CTaHAapTHas OIIHOKa.

B3Beuiennoe cpennee.

Metoa HaMMEHBIITUX KBAPATOB.

Perpeccuonnsliii ananus.

Koppenaunonsslii aHanus.

Uucnennas peanuzaius MaTeEMaTUHYECKUX MojieNiel. BhIYnCIUTeNbHBIN SKCIIEPUMEHT.
HcTouHrKy MOTpentHoCTH B YUCIEHHBIX pacyeTax.

UucneHnHble METOAbI PEIICHUS HETMHEMHBIX YPAaBHEHUIA.

YucneHHble METO/IBI PEIIEHUS CUCTEM HEJIMHENHBIX YPABHEHUN.

UrcneHHOe HHTETPUPOBaHUE (PYHKITHIA.

Bonpocsl k Tecty
JdeMoOHCTpaMOHHAS BEpCHs

1. OnTumu3zanus. B Buge KOMIpOMHCCHOTO BapHaHTa UIIETCS PEIICHHUE . ..

1) HeTMHEHHOM 3a1aun

2) LeTOYUCIICHHON 3a1aui

3) MHOTOKpUTEpPHAIILHON 3a1auu
4) yCJIOBHOM 3a7a4H

5) KBaApaTUYHOM 3a7a4H.

2. Onrumuszanus. C moMonisio Metoaa AudGepeHIIupoBaHusT HENb3s PEIINTS ...



1) HenuHeliHytO 3a7a4y
2) uenovHCcIeHHYIO 3a/1auy
3) MHOTOKpUTEpPHAIIbHYIO 3a7a4y
4) TMHEWHYIO 33729y
5) KBaApaTUUHYIO 3a/1a4y.
3. TpancnopTHas 3a7jaua Ha3bIBaeTCs 3aKPHITON, €CIIU

) Sa, >3b,

i=1 j=1

2) i a;, < %bj
i-1 =1
3)§q=§@

n n
4) Xa, #2Db,
i=1 j=l
4. Ecnu 3a1a4a TMHEHHOTO IPOTPaMMHUPOBAHHSI TPUBEICHA K KAHOHUYECKOMY BHTY, TOTIA
KOJINYECTBO YPAaBHEHHH B €€ OTPAHUYCHUAX OOBIYHO OBIBACT 1» 1~ KOJIMYECTBA HEU3BECTHBIX.
1) menb1IE
2) paBHO
3) 6onbIe

5. HpI/I PCIICHUN TpaHCHOPTHOﬁ 3aa4uu MCTOAOM IIOTCHIINAJTIOB YpPAaBHCHUA BU 1A l/li + Vj = Cij

3aMUCBIBAIOT JUJIS
1) Ayeek ¢ MUHMMaIBHBIMU CTOUMOCTSIMU
2) 3aHATHIX AYEEK
3) A4yeek ¢ MaKCUMalIbHBIMU CTOUMOCTSIMU
4) He 3aHATHIX SYEEK
6. IIpu pemeHun TpaHCIIOPTHOM 3a/1a4X METOAOM ITOTEHLIMAIOB HEPABEHCTBA BHUJIA

u+v,—c; < 0 3amuceBarOT IS

1) s;ueex ¢ MUHUMAJIbHBIMU CTOMMOCTSIMU
2) 3aHATHIX AYEEK
3) siueek ¢ MaKCUMaJIbHBIMU CTOMMOCTSIMH
4) He 3aHATHIX SYEEK
7. Pemaercs TpaHCIIOpTHAs 3aja4a ¢ /1 MOCTaBUIMKAaMHU U 1 1oTpeduTensMu. B metone
NOTEHIMAJIOB KOJIMYECTBA 3aHATHIX KJIETOK JOJKHA OBITH ...
1) m+n
2Qym+n+l1
3ym+n—1
4y m—n+1
5 m—n—1
8. Bektop — rpaauent s nenesoit dpyuxkunn f (X, X, ) = 5x, +2x, 3agaercs B Buze

1) grad f = f(5;2)
2) grad f =(52)

0
3) erad f =
ygrad =
o orad £ O
ra =
& 0 113

5) HeT MPaBUIILHOTO OTBETA



9. I'enepasibHasi COBOKYITHOCTb — 3TO ...
1) Bcs uccnenyeMas COBOKYIHOCTh OObEKTOB
2) COBOKYITHOCTH CITy4aifHO 0TOOpaHHBIX OOBEKTOB
3) COBOKYITHOCTh 00BEKTOB, BRIOPAHHBIX YEPe3 ONPEICICHHBIN HHTEPBAI
4) COBOKYITHOCTb U3 HENEPECEKAIOLIUXCSI TPYIIIT
10. ... — 5T0 HanboJee YacTo BCTpeyaroleecs 3Ha4YeHUe BapUAHTBHI.
1) Menuana
2) Moa
3) pa3max BapbUpOBaHUS
4) cpenHee 3HaUEHUE
11. Cratuctuueckue rurnoTe3bl
1) BBIIBUTAIOTCS O BHIOOPOYHBIX COBOKYITHOCTSIX, & IPOBEPSIOTCS MO FeHEepaTbHBIM
COBOKYITHOCTSIM
2) BBIIBUTAIOTCSL O BHIOOPOYHBIX COBOKYITHOCTSIX, & TPOBEPSIIOTCS TOXKE 1O
BBIOOPOYHBIM COBOKYITHOCTSIM
3) BBIIBUTAIOTCS O TEHEPAIBHBIX COBOKYITHOCTSIX, a MPOBEPSIFOTCS 11O BEIOOPOUYHBIM
COBOKYITHOCTSIM
4) BBIABUTAIOTCS O T€HEPATBHBIX COBOKYITHOCTSIX, a IPOBEPSIOTCS TOXKE IO
reHepaibHbIM COBOKYITHOCTSIM
12. KoaddurueHnT koppeasiuyu NIpuHIMaeT 3HaYCHUS

I)or0 1o 1
2) oT -0 J10 +o0
3) ot 0 10 +o0
4)or-1 o1
13. UcnipaBieHHasi BHIOOpOYHAS TUCTIEPCUS HAXOAUTCS 110 popmyrie
s:=_"_.p,
1) n—1
) 2
o T —(2nx )
2) n—1
ss=_1 .p
3) n—1
g1, D,
4) n
14. Mona BaprualluOHHOTO psiia
; 0|1 |2
; 1416 | 10
paBHa...
1)1
2) 16
3)2
4) 10
15. Menunana Bapuanmonsnoro psga 0,1,1,1,2,2,3,4,4 paBHa...
1)2
2) 1
3)4
4)3

16. HeckonpKo BEIMYUH U3MEPEHBI C TOTPEMIHOCTSIMH.
[Tpy BEIUMTAHUU TAaKUX YUCEN UX



1) oTHOCUTENIBHBIE TOTPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpemHOCTH BHIYUTAIOTCS
17. HeckonpKO BEIMYUH U3MEPEHBI C TOTPEIIHOCTIMH.
[Tpu neneHuu TakuxX YUCeI UX
1) oTHOCUTENBHBIE OTPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpemHOCTH BBIYUTAIOTCS
18. HeckonpKO BEIMYUH U3MEPEHBI C ITOTPELIHOCTSIMH.
[Tpu yMHOXKEHUU TaKUX YHCEI X
1) OTHOCUTEINBHBIE OIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MTOTPEIIHOCTH BHIYUTAIOTCS
3) MOTrpeuTHOCTH CKJIaAbIBAIOTCS
4) MOTpPEeIIHOCTH BBIYUTAIOTCS
19. Manbl qBa uncia ¢ norpemHocTsamu x=8 + 0,3; y=51 0,2. PazHocTs (X-y) AaeT pe3ysbTaT
1)3+0,5
2)3u0,1
3)3%0,1
4) 3,1
20. Ins Be1OOpKH n: X1, X2, ..., Xn BBIOOpOYHAs AUCIEpCHs 0003HAUEHa Yepe3 CUMBOI Dy .

Benvuuna o, =./D, / Jn nassiBaercs

1) crangapTHO# OMIMOKOM
2) craHAapTHHIM OTKJIOHEHHEM
3) BapuallMOHHBIM KO3 (ULIUEHTOM

3. METOJUYECKHE MATEPHAJIBI, OITPEJIEJISTFOIIUE ITPOLIE/LYPbI
OILIEHUBAHMSA 3HAHU, YMEHUM, HABBIKOB 1 (UJIN) ONIBITA
JESITEJBHOCTH, XAPAKTEPU3YIONIUX 3TAIIBI ®OPMUPOBAHUSI
KOMIIETEHIIUI

Jlexuuy OLEHHMBAIOTCA II0 ITOCEIIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIACIUTH IJIABHYIO
MBICJIb.

[IpakTHyeckre 3aHATHS OLIGHUBAIOTCS IO CAMOCTOSATENBHOCTU BBIOJHEHUS pPabOTHI,
rPaMOTHOCTH B O(pOPMIIEHUH, TPABUIILHOCTHU BBITIOJTHEHHUS.

CamocrosarenbHass paboTa OLEHUBAETCS IO KAYeCTBY M KOJHMYECTBY BBIMOJIHEHHBIX
JIOMAIIHUX paboT, TPaMOTHOCTH B O(POPMIICHUH, TPABHUIIBHOCTH BBITTOTHEHUSI.

[IpomexyTouHas aTTecTanus MPOBOIUTCS B pOpMe 3aUeTa C OLEHKOM.

Kputepun oreHku 3auera MOTyT OBITh MOJYYEHBI B TECTOBOH (opMe: KOJIMUECTBO OAIIOB
WJIN yJIOBJIETBOPUTEIBHO, XOPOIIO, OTINYHO. /[ mMoy4eHus: COOTBETCTBYIOLIEH OLICHKN Ha 3a4eTe
0 KypCcy HCHOJNb3yeTCsl HAaKONMUTeNbHass CHCTeMa OallsIbHO-PEUTHHIOBOM pabOThl CTYIEHTOB.
HTorosas olLeHKa CKJIaJbIBACTCA U3 CyMMbl OaJIJIOB MJIM OLIEHOK, ITOJYYEHHBIX IO BCEM paszfenam
Kypca 1 CyMMBbI 0aJUIOB IOJTYYEHHOM Ha 3ayeTe.

Kpurepnn ouneHkn ypoBHA 3HaHMM CTYJEHTOB C HMCIOJIb30BAaHWMEM TECTa HA 3a4eTe IO
y4eOHOH TUCIMITIIMHE

Ouenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BIIE€TBOPUTEIIHHO 51-70%
HeynoBneTBopuTenbHO Menee 51 %




OI_IGHKa «3a4YTCHO» COOTBCTCTBYCT KpUTCpUsAM OICHOK oT «OTIHUYHO» A0
«KYOOBJICTBOPHUTCIBHO.
OHGHKa «HE€ 3a4YTCHO» COOTBECTCTBYCT KPUTCPUIO OLICHKHU «HCYAOBJICTBOPUTCIIHHO.

KonuuecTBo 0ayioB U OlLIEHKa HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOLIO, OTIUYHO
ONPEIETSAIOTCS MPOTPAMMHBIMU CPEJICTBAMH IO KOJIMYECTBY NMPABHIIBHBIX OTBETOB K KOJIMYECTBY
CIIy4aifHO BRIOPaHHBIX BOIIPOCOB.

Kputepun onieHUBaHHSI KOMITETEHITUH CIIEAYIOIHUE:

1. OtBersl HMEIOT TMOJHBbIE pelmeHuss (C MpaBWIBHBIM OTBeTOM). HWX coxaepkaHue
CBUJCTEIBCTBYET OO0 YBEPEHHBIX 3HAHUSX OOYYAMOIIErocs W O €ro yMEHHWH pellaTh
npodeCcCuOHAIBHBIC 33/1a4H, OIICHUBACTCS B 5 OAJIJIOB (OTIMYHO);

2.  bonee 75 % OTBETOB UMEIOT MOJIHBIE pelieHus (C MpaBUIbHBIM OTBETOM). MX conepikaHue
CBUJCTEIBCTBYET O JOCTAaTOYHBIX 3HAHUSAX OOydYaromerocs M €ro YMEHUH pellaTh
npodeccuoHanbHbIC 3a1a49u — 4 Oayia (XopoIo);

3. He menee 50 % oTBETOB UMEIOT MOJHBIE PEUICHUS (C MPaBUIBHBIM 0TBETOM). VX coneprkanue
CBUICTEILCTBYET 00 YJOBIICTBOPUTEIBHBIX 3HAHUSAX OOYYAIOIIETOCS M O €r0 OrpaHUYCHHOM
YyMEHMH pemarb npodeccHoHanbHbIe  3a7aud, COOTBETCTBYIOLIME e€ro  Oynyien
kB ukayu — 3 6aiia (yI0BICTBOPUTEILHO);

4. Menee 50 % OTBETOB HMEIOT pEIICHUS C MPaBHIBHBIM OTBeTOM. WX coaepxaHue
CBUJCTEIBCTBYET O CJIA0BIX 3HAHUAX OOy4AIOmerocss ¥ €ro HEYMEHUW peliaTh
npodeccuonanbHble 3a1a4n— 2 0asia (HeYyA0BIECTBOPUTEIHHO).



