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«21» anpens 2025 roxa (mpotokost Ne 8)
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1. IEPEYEHHh KOMIIETEHIIUA C YKABAHUEM ITAIIOB X ®OPMHUPOBAHMUA B
IMPOOECCE OCBOEHHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrate OCBOEHMS NpOrpaMMbl TOATOTOBKM HAYYHBIX M HayYHO-IEJAarorHYeCKHX
KaJpoB B acCUpaHType Mo HayyHOW crneuuanbHocTd 4.1.1 OOmiee 3emienenie U pacTEHHEBOICTBO,
00yJalomMKCs M0 AWCHHUIUIMHE «MeToabl MaTeMaTH4ecKOro MOAEIMPOBAHMA» JOJDKEH OBJIAJCTh
CIEAYIOIUMU PE3yJIbTaTaMU:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIIMHBI

Konx xoMriereHnnu PesynbpTaThl ocBOeHUS 00pa30BaTEIHLHON MPOTrPAMMBI
VYK-1 CnocobHocTs K | 3HATH:
KPUTUYECKOMY aHAJIN3Y U | OCOOEHHOCTH  HCIOJb30BAHMUSA  COBPEMEHHBIX  METO/0B
OLICHKE COBPEMEHHBIX | MAaTEMATUYECKOTO MOJIETTUPOBAHUS npu pelieHun
HAy4yHBIX  JOCTH)KECHHH, | UCCIIENOBATEIbCKUX U IIPaKTUYECKHUX 3az1a4y B
TEHEPUPOBAHUIO  HOBBIX | PO(eCcCHOHAIBHOMN 1eATENbHOCTH.
W€  TpH  PEUICHUU | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIIOJHATH pabOThl IO  HCIOJIb30BAHMIO  COBPEMEHHBIX
IIPAKTUYECKUX 3a7ad, B | METOJOB MAaT€MaTU4YECKOrO MOJCIUPOBAHUSA IIPU PELICHUH
TOM V(W) (S B | HCCJEI0BATENIbCKUX U MPaKTUYECKUX 3a1a4y B
MEXIUCLHUIIIIMHAPHBIX npodecCHOHATBLHOMN 1eATEIbHOCTH.
o0OJractax Baagern:
criocodamu MCIIOJIb30BaHUs COBPEMEHHBIX METOJI0B
MaTeMaTUYECKOI 0 MO/IETTUPOBaHUS npu pelieHun
HCCIIEI0BATEIBCKUX U IIPAKTUYECKUX 3aj1a4 B
po(hecCHOHATILHOM e TENIbHOCTH.




2. THUHOBBIE KOHTPOJIBHBIE 3AJAHUA WJIM HWHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJIsSI OIEHKHW 3HAHWUM, YMEHUI, HABBIKOB U (WJIN) OINBITA
JAEATEJIBHOCTU, XAPAKTEPU3YIOUX ITAIIbI O®OPMUPOBAHUSA
KOMIIETEHIIUM B TPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI
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Bonpochl K MHAMBUAYAJIBLHOMY cO0eceI0BAHUIO

Knaccudukanus MeTo10B MOJEIMPOBAHHUS.

Oranel NOCTPOEHUSI MATEMAaTUUYECKON MOJIEIIH.

[Ipsimble 1 0OpaTHbIE 3a/1a4M MATEMAaTUYECKOTO MOIETTUPOBAHUSI.

KoHnenryanpHass W MaremMaTHdecKas  IIOCTAHOBKM  3alad  MaTEMaTH4YECKOIo
MOJEIIUPOBAHUS.

TectupoBanue u uaeHTU(HUKALUS MATEMAaTHYECKUX MOJIEIICH.

BrruncnurenbHbii SKCIEPUMEHT.

[IporpaMMHbIE CpeacTBa KOMIBIOTEPHOIO MozeaupoBaHusd. Crnenuaau3upoBaHHbIE
MaKEThI IPOTrpaMM.

OnTUMU3aIMOHHBIC MOJICTTN B UX KiIaccu(uKanus.

[IpeacraBnenue  TUINOBBIX  IPOWU3BOACTBEHHO-’KOHOMHUYECKMX  337ad B BHJE
ONTUMH3ALMOHHBIX MOJIEIEH.

I'paduueckuit MeTos perieHus 3a1a4u JMHEHHOTO TPOrPaMMUPOBAHHSL.
CumMIekc-MeTo ] 1Sl pelieHusl 3a/1a4u JIMHEHHOTO TPOrpaMMUPOBAaHMUSL.

TpancnopTHas 3a1aya.

Meroa noTeHIHANO0B AJI PELICHNS TPAHCIIOPTHOM 3a4a4H.

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

Meroa NOKOOPAMHATHOTO CITYCKa JUIsl PEIICHUs HEJIMHEWHBIX 3a7a4 ONTUMHU3ALMH.
I'paguieHTHBIE METOABI AJIS PELIEHUS HEIMHENHBIX 3a7a4 ONITUMU3ALINN.

MeTo HauCKOpEHIIIEro CITycKa sl pELICHUS HEJIMHENHBIX 3a7ja4 ONTUMH3ALNH.

Meron HeompeneneHHbIX Kod(pdunmentoB Jlarpamxka s pelIeHUS HETUHEHHBIX
YCIIOBHBIX 33/]1a4 ONTUMHU3AIUH.

[Tonydenune u 06paboTKa TaHHBIX JJI1 MOJIETMPOBAHUS

IlepBruunas 00paboTKa pe3ynbTaTOB HIKCIEPUMEHTAIBHBIX UCCIIETOBAaHUM.

CrangapTHOE OTKIOHEHUE U CTaHAApTHAs OLINOKA.

B3BemenHoe cpennee.

MeTo HaMEHbIINX KBaAPaTOB.

Perpeccronnslii ananus.

Koppenaunonssiii aHanus.

YucnenHas peanusanus MaTEMaTHYECKUX MOAeel. BeIuncInTenbHbIN SKCIIEPUMEHT.
HcTouHNKH MOTPenIHOCTH B YMCIIEHHBIX pacyeTax.

YucneHHble METOIb] PEILICHUS] HEIMHENHBIX YPAaBHEHUM.

UucneHHble METOABI PEIICHNS] CUCTEM HEJIMHENHBIX YPABHEHUI.

YucieHHoe HHTErpUpOoBaHue ()YHKIUHA.

Bonpocsl k Tecty
JdeMoHCTpaMOHHAS BEepCHs

1. Ontumu3zanus. B Bue KOMOPOMUCCHOTO BapUAHTA UILETCS PEIICHUE ...

1) HeMHEHHOM 3a1aun

2) uenovMrcaeHHON 3a/1auu

3) MHOTOKpHUTEpPHAJIHON 3a1auu
4) ycJI0BHOM 3a1a9u

5) KBaApaTUYHOM 3a7a4H.

2. Onrumuszanus. C moMonisio Metoaa AudepeHIIupoBaHusT HENb3s PEIINTH ...



1) HenuHeliHy1O 3a7auy
2) LEeTOYUCIICHHYIO 3a/1a9y
3) MHOTOKpUTEpHAIIbHYIO 3374y
4) TMHEWHYIO 3a/1a9y
5) KBaApaTUUHYIO 3a/1a4y.
3. TpancnopTHas 3a7jaua Ha3bIBaeTCs 3aKPHITON, €CIIU

D Ya, >3b,

i=l j=1

2) $a, <3b,
i-1 =
3) jZlal. =§bj

n n
4) YXa, #2Db;
i=1 j=
4. Ecnu 3a1a4a TMHEHHOTO IPOTPaMMHUPOBAHUS MIPHBE/ICHA K KAHOHMYECKOMY BHITY, TOTa
KOJINYECTBO YPAaBHEHH B €€ OTPAHUYCHHUAX OOBIYHO OBIBACT 1» 1~ KOJIMYECTBA HEU3BECTHBIX.
1) menb1IE
2) paBHO
3) 6onbIe

5. HpI/I PCUICHUN TpaHCHOpTHOﬁ 3aia4uu MCTOAOM IIOTCHIINAJTIOB YpPAaBHCHUA BU 1A l/li + Vj = Cij

3aMUCBIBAIOT TS
1) AYeek ¢ MUHMMaIBHBIMU CTOUMOCTSIMU
2) 3aHATBIX AYEEK
3) A4Yeek ¢ MaKCUMalIbHbIMU CTOUMOCTSIMU
4) He 3aHATHIX SYEEK
6. IIpu perieHnn TpaHCIIOPTHOM 3a1a4¥ METOJOM IIOTEHIIMAIOB HEPABEHCTBA BUIA

u,+v,—c; < 0 3amuceBaroOT IS

1) s;ueex ¢ MUHUMaJIbHBIMU CTOMMOCTSIMU
2) 3aHATHIX AYEEK
3) siueek ¢ MaKCUMaJIbHBIMUA CTOUMOCTSIMU
4) He 3aHATHIX SYEEK
7. Pemaercs TpaHcTIOpTHas 3a/1a4a ¢ /11 OCTaBIIMKaMu U /1 noTpedutensimu. B metone
MNOTEHIMAJIOB KOJIMYECTBA 3aHATHIX KJIETOK JOJKHA OBITH ...
H)m+n
2y m+n+1
HYym+n—1
4Hm—n+1
5 ) m—n-—1
8. Bekrop — rpaanent juist nenesoit pyukunn f (X, X,) = 5x, + 2x, 3amaercs B Buje

D grad f = f(5:2)
2) grad f =(5;2)

3)gmdf=3 0
0 2

4)gmdf=1 012
0O 173

5) HeT MPaBUIILHOTO OTBETA



9. I'enepasibHas COBOKYITHOCTb — 3TO ...

1) Bcst uiccnemyemasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTH CITy4aifHO 0TOOpaHHBIX OOBEKTOB
3) COBOKYIHOCTh 00BEKTOB, BBIOPAHHBIX Yepe3 ONpeIeICHHbIN HHTepBall
4) COBOKYITHOCTb U3 HENEPECEKAIOIIUXCS TPYIIT
10. ... — 910 HauboJiee YacTO BCTpEUArOIeecs: 3HaYeHIE BapUAHTHI.
1) Menuana
2) Moga
3) pa3max BapbHUpOBaHUS
4) cpenHee 3HaUEHUE
11. CratucTuueckue rurnoTe3bl

1) BbIIBUTAIOTCS O BHIOOPOYHBIX COBOKYIHOCTSIX, & IPOBEPSIFOTCS O T€HEPAIbHBIM
COBOKYITHOCTSIM

2) BBIABUTAIOTCS O BBIOOPOYHBIX COBOKYITHOCTSX, & IIPOBEPSIOTCS TOXE IO
BbIOOPOYHBIM COBOKYITHOCTSAM

3) BBIIIBUTAIOTCS O TEHEPAIBHBIX COBOKYITHOCTSIX, a MPOBEPSIFOTCS 11O BEIOOPOUYHBIM
COBOKYITHOCTSIM

4) BBIABUTAIOTCS O T€HEPATbHBIX COBOKYITHOCTSAX, a IPOBEPSIOTCS TOXKE IO
reHepaIbHBIM COBOKYITHOCTSIM
12. KoadurmeHnt koppensiuy NpuHIMaeT 3HaYCHUS
1)or 010 1
2) oT -0 J10 +o0
3) ot 0 10 +o0

4)or-1 o1
13. UcnpaBnenHas BBIOOpOYHAS AUCTIEPCHs HAXOIUTCS 10 (popmyre
s:=_"_.p,
1 n—1
) 2
g _ T —(Znx )
2) n—1
ss=_1 .p
3) n—1
g2=n=l, D,
4) h
14. Moja BapralinoHHOTO psiia
;10 1|2
;| 1411610
paBHa...
1
2) 16
3)2
4) 10
15. Meaunana Bapuanumonsoro paaa 0,1,1,1,2,2,3,4,4 paBHa...
1)2
2)1
3)4
4)3

16. HeckonpKo BEIMUYMH U3MEPEHBI C IOIPEIIHOCTIMH.
[Tpy BEIUMTAHNU TaKUX YUCE UX



1) OTHOCHUTENBHBIE TOTPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIabIBAIOTCS
4) MOrpemHOCTH BHIYUTAIOTCS
17. HeckonpKO BEIMYUH U3MEPEHBI C ITOTPEILIHOCTSIMH.
[Tpu neneHuu TakuxX YUCEN UX
1) OTHOCUTENBHBIE OIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEJIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpemHOCTH BHIYUTAIOTCS
18. HeckonpKO BEIMYUH U3MEPEHBI C ITOTPEILIHOCTSIMH.
[Tpu yMHOKEHUU TaKUX YHCEI X
1) oTHOCHUTENBHBIE TOTPEIIHOCTH CKJIAJbIBAIOTCS
2) OTHOCHUTEJIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOTrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOTPEIIHOCTH BBIYUTAIOTCS
19. Manbl qBa uncia ¢ norpemHocTsamu x=8 + 0,3; y=51 0,2. Paznocts (X-y) AaeT pe3ysibTaT
1)31+0,5
2)3u0,1
3)31+0,1
4) 3,1
20. ns BeIOOpKH n: X1, X2, ..., Xn BBIOOpOYHAs AUCIEpCHUs 0003HAUYEHa Yepe3 CUMBOI Dy .

Benvuuna o, =,/D, / Jn naswBaercs

1) crannapTHOM OIMOKON
2) cTaHIapTHBIM OTKJIOHEHUEM
3) BapHallMOHHBIM KO3 (HULIUEHTOM

3. METOJUYECKHE MATEPHAJIBI, OITPEJIEJISTFOIIUE ITPOIIE/LYPbI
OILIEHUBAHMSA 3HAHUM, YMEHUM, HABBIKOB U (UJIN) ONBITA
JESITEJbHOCTH, XAPAKTEPU3YIONINX 3TAINIBI ®OPMUPOBAHUSI
KOMIIETEHIIUI

Jlexuuy OLEHHMBAIOTCA II0 IIOCEIIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIICIHUTH TJIABHYIO
MBICJIb.

[IpakTHyeckre 3aHATHS OLIGHUBAIOTCS IO CAMOCTOSATENBHOCTU BBIOJHEHUS pPabOTHI,
IPaMOTHOCTH B O(POPMIIEHUH, PABUIIBHOCTHU BBIMIOJTHEHHUS.

CamocrosarenbHass paboTa OLIEHUBAETCS IO KAayecTBY M KOJHYECTBY BBINOJIHEHHBIX
JIOMAIIHUX padoT, TPaMOTHOCTH B O(OPMIICHUH, PAaBUIIBHOCTH BBIITOJTHEHHUS.

[IpomexyTouHas aTTecTanus MPoOBOIUTCS B popMe 3aUeTa C OLEHKOM.

Kputepun oreHku 3aueTa MOTyT OBITh MOJYYEHBI B TECTOBOH (opMe: KOJIMUECTBO OAIIOB
WU yJIOBJIETBOPUTEIBHO, XOPOILIO, OTINYHO. /[ mOJIydeHNsl COOTBETCTBYIOIIEH OLIEHKH Ha 3a4eTe
[0 KypCcy HCHOJNb3yeTCcsl HAaKONMUTeNbHas CHCTeMa OallsIbHO-PEUTHHIOBOM pabOThl CTYIEHTOB.
HTorosas oLeHKa CKJIaJbIBACTCA U3 CyMMbl OQJIJIOB WJIM OLIEHOK, ITOJyYEHHBIX IO BCEM paszfenam
Kypca 1 CyMMBbI 0aJUIOB IOJTYYEHHOM Ha 3aueTe.

Kpurepnun ouneHkn ypoBHsA 3HaHMM CTYJEHTOB C HMCIIOJIb30BAaHWEM TECTa Ha 3a4eTe IO
y4eOHOH TUCIMIIIINHE

OneHka XapaKkTepUCTUKU OTBETA CTYJCHTA
OTinyHO 86-100 % npaBHIIbHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTETHLHO 51- 70%
HeynoBneTBopuTenbHoO Menee 51 %




OI_IGHKa «3a4YTCHO» COOTBCTCTBYCT KpUTCPpUsAM OLICHOK oT «OTJIIUYHO» A0
«KYOOBJICTBOPHUTCIBHO.
OHGHKa «HE€ 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLUCHKHU «HCYAOBJICTBOPUTCIIHHO.

KonuuectBo 0ayioB U OlLIEHKa HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOLIO, OTIUYHO
ONPEIETSAIOTCS MPOTPAMMHBIMU CPEJICTBAMH T10 KOJIMYECTBY NMPABUIIBHBIX OTBETOB K KOJHUYECTBY
CIIy4aifHO BRIOpaHHBIX BOIIPOCOB.

Kpurepru onieHuBaHMsI KOMIETEHIIUH CIIETyIOLIHE:

1. OrtBeTsl HMEIOT TMOJHBIE pemieHuss (C MNpaBWIBHBIM OTBEeTOM). HMX coaepkaHue
CBHJICTEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOYYalOMIerocs M O €ro YMEHHH pelaTh
npodeCcCuOHAIBHBIC 33/1a4H, OIICHUBACTCSA B 5 OAJIJIOB (OTIMYHO);

2.  bonee 75 % OTBETOB MMEIOT IOJIHBIE pELICHUS (C MpaBUWIbHBIM OTBeTOM). VX comepxaHue
CBUJCTEIBCTBYET O JOCTAaTOYHBIX 3HAHUSAX OOydYaromerocs M €ro YMEHUH pellarh
npodeccnoHabHbIC 3a1a49u — 4 6ayiia (XOopoIo);

3. He menee 50 % oTBETOB UMEIOT MOJHBIE PELICHUS (C MPaBUIBHBIM 0TBETOM). VX conepskanue
CBHJIETEIILCTBYET 00 YJOBIETBOPHUTENBHBIX 3HAHHUSIX O0YYArOIIErocss M O €ro OrpaHu4YeHHOM
YyMEHMHM pemiatb NpodecCHOHaIbHBIE  33Jayd, COOTBETCTBYIOIIME ero Oymymiei
kB ukarym — 3 6ayia (yI0BICTBOPUTEILHO);

4. Menee 50 % OTBETOB HMEIOT pEIICHHUS C MPaBHIbHBIM OTBeTOM. WX coaepxaHue
CBHJICTEIILCTBYET O CJIA0BIX 3HAaHUSX OOy4aromerocss © €ro HEYMEHHWH pelaTh
npodeccronanbHble 3a1a4n— 2 0asia (HeyA0BIECTBOPUTEIHHO).
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