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CocraBuTenb:

I.T.H., Ipodeccop HosToB PaBuis MOparnMoBuy
JIo/KHOCTD, ydeHast CTeeHb, y4EHOE 3BaHHe O.1.0.

OrneHounble cpeacTBa OOCYXKAECHBI U OJOOPEHBI Ha 3acelaHuM Kadenpbl GU3UKH U MaTEeMaTUKU
«21» anpens 2025 roxa (mpotokost Ne 8)

3aBeayromuii kadeapoi:

I.T.H., Ipodeccop HosToB Pasmis MOoparnMoBuy
JIo/mKHOCTD, ydeHast CTeleHb, y4EHOE 3BaHHe O.1.0.

PaccMoTpeHbl U 0/I0OpEeHBI HA 3aceIaHUU METOAMYECKOW KOMHCCHU WHCTUTYTAa MEXaHU3alUH W
TEXHUYECKOTO cepBuca «24» anpens 2025 roxa (rmpotokoi Ne §)

[Ipencenarens METOAUYECKONH KOMUCCHUHU:

K.T.H., JOIICHT Sunnarynianda Ancy Hannesna
JIoIKHOCTB, yueHast CTereHb, yUeHOe 3BaHne ®.1.0.
CoriacoBaHo:
Jlupektop Mensenes Brnagumup MuxainnoBua
®.U.0.

ITporoxosn yuenoro cosera uacturyra Ne 10 ot «30» anpens 2025 rona



1. IEPEYEHHh KOMIIETEHIIUA C YKABAHUEM ITAIIOB X ®OPMHUPOBAHMUA B
IMPOOECCE OCBOEHHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrate OCBOEHMS NPOrpaMMbl MOATOTOBKM HAy4yHBIX M HAy4HO-IENAarOrMYECKHX
KaJpoB B aclHUpaHType Mo Hay4yHOW crenuanbHocTd 1.5.19 IlouBoBenenue, oOydaromuiics o

aucuurmHe  «MeToapl  MAaTeMaTHYeCKOro MOJEIMPOBAHMS» JOJDKEH OBJIAJETh CIEAYIOIINMHU
pe3yJibTaTaMu:
Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIIMHBI
Konx xoMriereHnnu PesynbpTaThl ocBOeHUS 00pa30BaTEIHLHON MPOTrPAMMBI
YK-1 CnocoOHocth K | 3HATH:
KPUTHYECKOMY aHAJM3y U | OCOOCHHOCTH  HUCIOJb30BAaHUS  COBPEMEHHBIX  METO/IOB
OLICHKE COBPEMEHHBIX | MAaTEMATUYECKOTO MOJIETTUPOBAHUS npu pelieHun
Hay4HbIX  JOCTH)KEHUMH, | HCCIIEOBATEIBCKUX u MPAaKTUYECKUX 3a/1a4 B
TEHEPUPOBAHUIO  HOBBIX | PO(eCcCHOHAIBHOMN 1eATENbHOCTH.
W€  TpH  PEUICHUU | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIIOJHATH pabOThl IO  HKCIOJIb30BAHHUIO  COBPEMEHHBIX
MPaKTUYECKUX 3a/1ad, B | METOJOB MaTEMaTUYECKOrO0 MOJIECIMPOBAHUS NPU PELICHUU
TOM qucie B | HCCJEI0BATENIbCKUX U MPaKTUYECKUX 3a1a4y B
MEXAUCIUIUTMHAPHBIX npodhecCuoHaNbHOM NeSTENbHOCTH.
o0OJractax Baagern:
crocobamu HCII0JIb30BaHUS COBPEMEHHBIX METO/IOB
MaTeMaTUYECKOI 0 MO/IETTUPOBaHUS npu pelieHun
HCCJIE0BATEIbCKUX u MPaKTUYECKUX 3a/1a4 B
po(hecCHOHATILHOM e TENIHOCTH.




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

e
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

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

Bonpochl K MHAMBUAYAJIBLHOMY cO0eceI0BAHUIO

Knaccudukanus MeTo10B MOJEIMPOBAHHUS.

Oranel NOCTPOEHUSI MATEMAaTUUYECKON MOJIEIIH.

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

KoHnenryanpHass W MaremaTudeckas  IIOCTAHOBKM — 3aJad  MaTeMaTU4EeCKOro
MOJEIIUPOBAHUS.

TectupoBanue u uaeHTU(HUKALUS MATEMATHYECKUX MOJICIICH.

BrruncnurenbHbii SKCIEPUMEHT.

[IporpaMMHbIE CpeacTBa KOMIBIOTEPHOIO MozeaupoBaHusd. Crnenuaau3upoBaHHbIE
MaKEThI IPOTrpaMM.

OnTUMU3aIMOHHBIC MOJICTTN B UX KiIaccu(uKanus.

[IpeacraBnenue  TUINOBBIX  NPOU3BOJCTBEHHO-PKOHOMHUYECKMX  337ad B BHJE
ONTUMH3ALMOHHBIX MOJIEIIEH.

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

TpancnopTHas 3a1aya.

Meroa nOTeHIHAIIOB )1 PELICHUS TPAHCIIOPTHOM 3aauH.

Meroa ckaHUpOBaHUS I PEUICHUS] HEJTMHENHBIX 33/1a4 ONTUMHU3ALIUH.

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

MeTo HauCKOpEHIIETo CITyCKa ISl peLICHUS HEIMHENHBIX 3a7a4 ONITHMHU3ALIHH.

Meron HeompeneneHHbIX Kod(pdunmentoB Jlarpanxka nais pemieHUs HETWHEWHBIX
YCIIOBHBIX 33/]1a4 ONTUMHU3AIUH.

[Tonydenune u 06paboTKa TaHHBIX JJI1 MOJIETMPOBAHUS

IlepBruunas 00paboTKa pe3ynbTaTOB HIKCIEPUMEHTAIBHBIX UCCIIETOBAaHUM.

CrangapTHOE OTKIOHEHHUE U CTaHAAapTHAas OLIHOKa.

B3BemenHoe cpennee.

MeTto HaUMEHbIINX KBAJAPaTOB.

Perpeccronnslii ananus.

Koppenaunonssiii aHanus.

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

YucneHHble METOIb] PEILIEHUS] HETMHENHBIX ypaBHEHUI.

UucneHHble METO/IBI PELICHHS CUCTEM HEIMHEWHBIX 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) KBaApaTUUHOM 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 €€ OTPAHUYCHUAX OOBIYHO OBIBACT 1x 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 ¢ MaKCUMaJIbHBIMU CTOMMOCTSIMH
4) He 3aHATHIX SYEEK
7. Pemaercs TpaHciOpTHas 3a/1a4a ¢ /11 OCTaBIIMKaMu U 11 noTpedutensimu. B merone
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'enepasibHasg COBOKYITHOCTb — 3TO ...

1) Bcst uiccnemyemasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTH CITy4aifHO 0TOOpaHHBIX OOBEKTOB
3) COBOKYIHOCTh 00BEKTOB, BBIOPAHHBIX Yepe3 ONpeIeICHHbIN HHTepBall
4) COBOKYITHOCTb U3 HENEPECEKAIOLIUXCSI TPYIIIT
10. ... — 970 HauboJIee YacTO BCTPEUAIOIeecsl 3HaYCHIE 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, & IIPOBEPSAIOTCS TOXKE 1O
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 koppensuuu NpuHAMaeT 3HAaYCHHS
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 BaprualimoHHOI O pszia
;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 BEIMYUH U3MEPEHBI C TOTPELIHOCTSIMH.
[Tpy BEIUMTAHNU TaKUX YUCE UX



1) OTHOCUTENBHBIE TOIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIabIBAIOTCS
4) MOrpemHOCTH BHIYUTAIOTCS
17. HeckonpKO BEIMYUH U3MEPEHBI C ITOTPEILIHOCTSIMH.
[Tpu neneHuu TakuX YUCEI UX
1) OTHOCUTENBHBIE OIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpemHOCTH BHIYUTAIOTCS
18. HeckonpKO BEIMYUH U3MEPEHBI C ITOTPEILIHOCTSIMH.
[Tpu yMHOKEHUU TaKUX YHCEI X
1) OTHOCUTENBHBIE OTPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEJIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOTrpeuTHOCTH 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 OTKJIOHEHHEM
3) BapHallMOHHBIM KO3 (HULIUEHTOM

3. METOJUYECKHE MATEPHUAJIBI, OITPEJIEJISTFOIIUE ITPOIIEYPhI
OILIEHUBAHMSA 3HAHUM, YMEHUM, HABBIKOB U (UJIN) ONBITA
JESITEJbHOCTH, XAPAKTEPU3YIONINX 3TAINIBI ®OPMUPOBAHUSI
KOMIIETEHIIUI

Jlexuyy OLIEHHMBAIOTCA 110 IOCEINAEMOCTH, AKTUBHOCTH, YMEHHIO BBIICIUTH TIJIABHYIO
MBICJIb.

[IpakTHyeckre 3aHATHS OLIGHUBAIOTCS 10 CAMOCTOSATENBHOCTH BBIIOJHEHUS PaOOTHI,
IPaMOTHOCTH B O(POPMIIEHUH, PABUIIBHOCTHU BBIMIOJTHEHHUS.

CamocrosarenbHass paboTa OLIEHUBAETCS IO KAayecTBY M KOJHYECTBY BBINOJIHEHHBIX
JIOMAIIHUX paboT, TPaMOTHOCTH B O(OPMIICHUH, TPABHUIIBHOCTH BBITTOTHEHHUS.

[IpomexyTouHas aTTecTanus MPOBOIUTCS B pOpMe 3aUeTa C OLEHKOM.

Kputepun oreHku 3aueTa MOTyT OBITh MOJYYEHBI B TECTOBOH (opMe: KOJIMUECTBO OAIIOB
WJIN yJIOBJIETBOPUTEIBHO, XOPOIIO, OTINYHO. (715 OIy4eHNsI COOTBETCTBYIOIIEH OLICHKN Ha 3a4eTe
0 KypCcy HCHOJNb3yeTCcsl HAaKOMUTeNbHass CcHCTeMa OallIbHO-PEeUTHHIOBOM pabOThI CTYIEHTOB.
HTorosas olLeHKa CKJIaJbIBACTCA U3 CyMMbl OaJIJIOB MJIM OLIEHOK, ITOJYYEHHBIX IO BCEM paszjenam
Kypca 1 CyMMBbI 0aJIOB IOJTYYEHHOM Ha 3aueTe.

Kpurepnun ouneHkn ypoBHsA 3HaHMM CTYJEHTOB C HMCIOJIB30BAaHWEM TECTa HA 3a4eTe IO
y4eOHOI TUCIUITIIMHE

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




OI_IGHKa «3a4YTCHO» COOTBCTCTBYCT KpUTCPpUsAM OIICHOK oT «OTJIHUYHO» a0
«KYOOBJICTBOPHUTCIBHO.
OHGHKa «HE€ 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLICHKU «HCYAOBJIICTBOPUTEIIBHO).

KonuuectBo 0ayioB U OlLIEHKa HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOLIO, OTIUYHO
ONPEIETSAIOTCS IPOTPAMMHBIMU CPEJCTBAMU IO KOJMYECTBY MPABUIIbHBIX OTBETOB K KOJIMYECTBY
CIIy4aifHO BRIOpaHHBIX BOIIPOCOB.

Kpurepru onieHuBaHMs KOMIETEHIIUH CIIETYyIOIIHE:

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 pELIEHUS (C MpaBUIbHBIM OTBeTOM). VX comepxaHue
CBUJCTEIBCTBYET O JOCTAaTOYHBIX 3HAHUSAX OOydYaromerocs M €ro YMEHUH pellarh
npodeccnoHabHbIC 3a1a49u — 4 6ayiia (XOopoIo);

3. He menee 50 % OTBETOB UMEIOT MOJHBIE pEUICHHUS (C MPaBUIbHBIM 0TBETOM). VX coneprkanue
CBHJIETEIILCTBYET 00 YJOBIETBOPHUTENBHBIX 3HAHHUIX O0YYArOIIErocss M O €ro OrpaHuYeHHOM
YMEHMHM peuiatb NpodecCHOHaIbHBIE  33Jayd, COOTBETCTBYIOIIME ero Oymymiei
kB pukarym — 3 6ayia (yI0BICTBOPUTEILHO);

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