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1. IEPEYEHHh KOMIETEHIIUA C YKA3BAHUEM ITAIIOB X ®OPMHUPOBAHMUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrare ocBOeHHs NpOrpaMMbl MOATOTOBKM HAYYHBIX M HAYYHO-IIEIarOrMYeCKHX
KaJ[pOB B aclUpaHType Mo HaydyHOU cneruanbHocTH 4.3.1 TexHomoruu, MammHbl 1 000pyAOBaHUE IS
arpoNpoOMBIIUIEHHOTO KOMIUIEKCa, OOydarolmuiicss mo aucuuiuinHe «MeTolbl MaTeMaTHu4ecKoro
MOJIETIMPOBAHUS IOJKEH OBJIAJIETh CICAYIOIUMU PE3YJIbTATAMU:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIIMHBI

Kox xomriereHnnu PesynbpTaThl ocBOeHUS! 00pa30BaTEIbLHON MPOTrPAMMBI
VYK-1 CnocobHocTs K | 3HATH:
KPUTUYECKOMY aHAJIN3Y U | OCOOEHHOCTH  HCIOJb30BAHUSA  COBPEMEHHBIX  METO/0B
OLICHKE COBPEMEHHBIX | MaTEMaTUYECKOT O MO/IETTUPOBAHUS npu pelieHun
Hay4yHBIX  JOCTH)KECHHH, | UCCIIENOBATEIbCKUX U IIPaKTUYECKHUX 3az1a4y B
TEHEPUPOBAHUIO  HOBBIX | PO(eCcCHOHAIBHOMN 1eATENbHOCTH.
W€  TpH  PEUICHUHU | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIIOJHATH pabOThl 110 HCIIOJIB30BAHUIO  COBPEMEHHBIX
IIPAKTUYECKUX 3a7ad, B | METOJOB MAaT€MaTU4YECKOrO MOJCIUPOBAHUSA IIPU PELICHUH
TOM V(W) (S B | HCCJIEI0BATENIbCKUX U MPaKTUYECKUX 3a1a4y B
MEXIUCLHUIIIIMHAPHBIX npodecCHOHATBLHOMN 1eATEIbHOCTH.
o0OJractax Baagern:
criocodamu MCIIOJIb30BaHUs COBPEMEHHBIX METO/I0B
MaTEMaTHUYECKOT 0 MO/IETTUPOBAHUS npu pelieHun
HCCJIE0BATEIBCKUX U IIPAKTUYECKUX 3az1a4y B
pohecCHOHATILHON e TENbHOCTH.




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

el o

AN

o

10.

11

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

Bonpochl K HHAMBUAYAJIBLHOMY CO0ece0BAHNIO

Knaccugukanus MeTo10B MOAEIMPOBAHUS.

Oranel NOCTPOEHUSI MATEMaTUUYECKON MOJIEIIH.

IIpsiMble 1 0OpaTHBIE 3a1a4d MATEMAaTHYECKOT0 MOJIEITUPOBAHUS.

KonuenrtyanbHass W = MareMaTH4ecKass IIOCTAaHOBKM  3aJad  MaTEMAaTUYECKOIrO
MOJICJINPOBAHMUSL.

TectupoBanue u uaeHTU(HUKALUS MaTEMaTHYECKUX MOJIEIICH.

BbruuciutenbHpli S3KCIEPUMEHT.

[IporpaMMHbIE CpeAcTBa KOMIBIOTEPHOIO MozenupoBaHusd. Crnenuaau3upoBaHHbIE
[aKeThl IPOrPaMM.

OnTUMU3aIMOHHBIE MOJIENTH B UX KiIaccu(uKanus.

[IpencraBneHre  THUNOBBIX  MPOM3BOACTBEHHO-3KOHOMHMYECKMX  3ajJad B BHUJE
ONTUMH3ALMOHHBIX MOJEIEH.

I'paduueckuii MeTo]1 perieHus 3a1a4u JMHEHHOTO IPOrpaMMHUPOBAHMUSL.

. Cumiekc-MeTo 1 A1 peleHUs 3aa4u JIMHEHHOTO IPOrpaMMHPOBAHUS.
12.
13.
14.
15.
16.
17.
18.

TpancnopTHas 3a1aya.

MeTo1 NOTEHIMANIOB JJIsl PELICHHS] TPAHCIIOPTHOM 3a/1a4H.

Meroa ckaHUpOBaHUS Ui PELICHUS] HETMHEHHBIX 33/1a4 ONTUMH3ALUU.

Metoa MOKOOPAMHATHOTO CITYCKa JJIsl PEeIIeHUsI HETMHEWHBIX 3a7a4 ONTUMHU3AIIIH.
['panueHTHBIE METOIBI AJI PELICHUS] HEMMHEMHBIX 3a/1a4 ONTUMM3ALUH.

Meroa HarCKOpEHILIero Crycka Jijisl pelieHHs] HeIMHEHMHBIX 3a/1a4 ONTUMH3ALUH.
Meton HeompeneneHHbIX KodpuiueHToB Jlarpamxka JUisi pelIeHUs HEITUHEHHBIX
YCIJIOBHBIX 33]1a4 ONTUMHU3AIUH.

[Tonyuyenue u 00paboTKa JaHHBIX JJII MOJCIUPOBAHUS

[TepBuunas 006paboTKa pe3yabTaTOB HIKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM.
CraHgapTHOE OTKIOHEHUE M CTaHAapTHAs ONTHOKA.

B3Beuiennoe cpennee.

Metoa HaMMEHBIITUX KBAPATOB.

Perpeccuonnsiii aHamus.

KoppenaunonHsiii aHanus.

Uucnennas peanuzaius MaTeMaTUHYECKUX MOJieNiel. BhIYMCIUTENbHBIN AKCIIEPUMEHT.
HcToyHrKky MOTpentHoCTH B YUCIEHHBIX pacyeTax.

UucnenHble METOAbI PEIICHUS HETMHEHHBIX YPaBHEHUI.

YucneHHble METOJIBI PEMIEHUS CUCTEM HEJIMHENHBIX YPABHEHU.

UucneHHOe HHTETPUPOBAaHUE (PYHKITHIA.

Bonpocsl k Tecty
JdeMoHCTpaMOHHASA BEepCHs

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

1) HeTMHEHHOM 3a1a4n

2) LeTOYUCIICHHON 3a/1auu

3) MHOTOKpUTEpPHAJIBHOM 3a1auu
4) yCJI0BHOM 3a7a4H

5) KBaApaTUYHOM 3a7a4H.

2. Onrumuszanusi. C moMonisio Metoaa AudGepeHIInpoBaHusT HENNb3s PEIINTH ...



1) HenuHeliHytO 3a7a4y
2) uenovHCcIeHHYIO 3a/1auy
3) MHOTOKpUTEpPHAIIbHYIO 3374y
4) TMHEWHYIO 3a/1a9y
5) KBaApaTUYHYIO 3a/1auy.
3. TpancnopTHas 3a7aua 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=1
4. Ecnu 3a1a4a TMHEHHOTO IPOTPAaMMHUPOBAHUS MPHUBEICHA K KAHOHMYECKOMY BHIY, TOTIa
KOJIMYECTBO YPAaBHEHHH B €€ OTPAHUYCHUAX OOBIYHO OBIBAET 1» 1~ KOJIMYECTBA HEU3BECTHBIX.
1) menb1IE
2) paBHO
3) 6onbIe

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

3aMUCBIBAIOT IS
1) Asueek ¢ MUHMMAIBHBIMU CTOUMOCTSIMU
2) 3aHATHIX AYEEK
3) A4Yeek ¢ MaKCUMaJIbHbIMU CTOUMOCTSIMU
4) He 3aHATHIX SYEEK
6. IIpu pemieHuy TpaHCIIOPTHOM 3a1a4X METOAOM ITOTEHLIMAIOB HEPABEHCTBA BHJIA

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 11 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 dyuxkumn f (X, X, ) = 5x, +2x, 3agaercs B Buze

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

0
3) erad f =
) grad f 0 2
o orad £ O
ra =
& 0 113

5) HeT MpaBUIILHOTO OTBETA



9. I'enepasibHasi COBOKYITHOCTb — 3TO ...
1) Bcs uccnenyeMas COBOKYIHOCTh OObEKTOB
2) COBOKYITHOCTH CITy4aifHO 0TOOpaHHBIX 0OBEKTOB
3) COBOKYITHOCTh 00BEKTOB, BRIOPAHHBIX YEPEe3 ONMPEICICHHBIN HHTEPBaI
4) COBOKYITHOCTb U3 HENEPECEKAIOLIUXCSI TPYIIIT
10. ... — 5T0 HauboJee YacTo BCTpeyaroleecs 3Ha4YeHUe BapUAHTBHI.
1) Menuana
2) Moza
3) pa3max BapbUpOBaHUS
4) cpenHee 3HaUEHUE
11. Cratuctuueckue rurnoTe3bl
1) BBIIBUTAIOTCS O BHIOOPOYHBIX COBOKYITHOCTSIX, & IPOBEPSIOTCS MO FeHEepaIbHBIM
COBOKYITHOCTSIM
2) BBIIBUTAIOTCSL O BHIOOPOYHBIX COBOKYITHOCTSIX, & TPOBEPSIOTCS TOXKE 1O
BBIOOPOYHBIM COBOKYITHOCTSIM
3) BBIIBUTAIOTCS O TEHEPATBHBIX COBOKYITHOCTSIX, @ MPOBEPSIFOTCS 11O BEIOOPOUYHBIM
COBOKYITHOCTSIM
4) BBIABUTAIOTCS O T€HEPATBLHBIX COBOKYITHOCTSIX, a IPOBEPSIOTCS TOXKE TIO
reHepalbHbIM COBOKYITHOCTSIM
12. KoaddurueHt koppeasiuyu NpuHIMaeT 3HaYeHUS

1)or 010 1
2) oT -0 J10 +o0
3) ot 0 1o +o0
4)or-1 o1
13. VcnipaBieHHast BRIOOpOYHAs UCIIEPCHSI HAXOIUTCS TI0 (hopMyIie
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
; 14 ({16 | 10
paBHa...
1)1
2) 16
3)2
4) 10
15. Menunana Bapuanmonsnoro psaa 0,1,1,1,2,2,3,4,4 paBHa...
1)2
2)1
3)4
4)3

16. HeckonpKo BEIMYUH U3MEPEHBI C TOTPEILIHOCTSIMH.
[Tpy BEIUMTAHUYU TAaKUX YUCEN UX



1) OTHOCHUTENBHBIE OTPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOTrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpeHOCTH BBIYUTAIOTCS
17. HeckonpKO BEIMYUH U3MEPEHBI C TOTPEIIHOCTIMH.
[Tpu neneHuu TakuX YUCEI UX
1) oTHOCUTENBHBIE OIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOTrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpemHOCTH BHIYUTAIOTCS
18. HeckonpKo BEIMYUH U3MEPEHBI C ITOTPEILIHOCTSIMH.
[Tpu yMHOXKEHUU TaKUX YHCEI X
1) OTHOCUTEINBHBIE OIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MMOTPEIIHOCTH BHIYUTAIOTCS
3) MOTrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOTpPEeIHOCTH 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 00O3HAUEHa Yepe3 CUMBOI Dy .

Benvuuna o, =,/ D, / Jn nassiBaercs

1) crangapTHO# OMIMOKOM
2) craHAapTHBIM OTKJIOHEHHEM
3) BapHallMOHHBIM KO3 (HULIUEHTOM

3. METOJUYECKHE MATEPHUAJIBI, OITPEJIEJISTFOIIUE ITPOLIE/LYPbI
OILIEHUBAHMSA 3HAHUM, YMEHUM, HABBIKOB U (UJIN) ONBITA
JESITEJbHOCTH, XAPAKTEPU3YIONINX 3TAINIBI ®OPMUPOBAHUSI
KOMIIETEHIIUIA

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

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

CamocrosaTrenbHass paboTa OLEHUBAETCS IO KAyecTBY M KOJHMYECTBY BBIMOJIHEHHBIX
JIOMAIIHUX padoT, TPaMOTHOCTH B O(POPMIICHUH, TPABUIIBHOCTHU BBIITOJTHEHHUS.

[IpomexyTouHas aTTecTanus MPOBOIUTCS B popMe 3aUeTa C OLEHKOM.

Kputepun oreHku 3aueTa MOTyT OBITh MOJYYEHBI B TECTOBOH (popMe: KOJIMUECTBO OAIIOB
WU yJIOBJIETBOPUTEIBHO, XOPOIIO, OTINYHO. [[J151 Moy4eHus: COOTBETCTBYIOLIEH OLICHKN Ha 3a4eTe
0 KypCcy HCHOJNb3yeTcsl HAaKONMUTENbHas CHCTeMa OallsIbHO-PEUTHHIOBOM palbOThI CTYIEHTOB.
HTorosas oLeHKa CKJIaJbIBACTCA U3 CyMMbl OQJIJIOB WJIM OLIEHOK, ITOJyYEHHBIX IO BCEM paszfenam
Kypca 1 CyMMBbI 0aJllIOB IOJTYYEHHOM Ha 3aydeTe.

Kpurepnun ouneHkn ypoBHsA 3HaHMM CTYJEHTOB C HMCIOJIb30BAaHWMEM TECTa HA 3a4yeTe IO
y4eOHOH TUCIMITIIMHE

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




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

KonuuecTBo 0aioB U OlLIEHKa HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOLIO, OTIUYHO
ONPENIETSAIOTCS MPOTPAMMHBIMU CPEJICTBAMH IO KOJIMYECTBY NMPABHIIBHBIX OTBETOB K KOJIMYECTBY
CIIy4aifHO BRIOpaHHBIX BOIIPOCOB.

Kputepun orieHnBaHUS KOMIIETCHIUH CIIEIyIOIIHUE:

1. OtBersl HMEIOT TMOJHBbIE pemeHuss (C TpaBWIBHBIM OTBeTOM). HWX coaepkaHue
CBHJICTEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOYYalOMIerocs M O €ro YMEHUHM pelarh
npodecCuoHAIBHBIC 33/1a4H, OIICHUBACTCS B 5 OAJIJIOB (OTIMYHO);

2.  bonee 75 % OTBETOB MMEIOT IOJIHBIE pELICHUS (C MpaBUIbHBIM OTBeTOM). VX comepxaHue
CBUJCTEIBCTBYET O JOCTAaTOYHBIX 3HAHUSAX OOydYaromerocs M €ro YMEHUH pellaTrh
npodeccnoHanbHbIC 3a1a49u — 4 Oayia (XopoIo);

3. He menee 50 % oTBETOB UMEIOT MOJHBIE PEUICHHUS (C MPaBUIBHBIM 0TBETOM). VX coneprkanue
CBHJIETEIILCTBYET 00 YJOBIETBOPHUTEIBHBIX 3HAHHUIX O0YYArOIIErocss M O €ro OrpaHu4YeHHOM
YyMEHMHM pemiatb npodeccHoHanbHbIe  3a7aud, COOTBETCTBYIOLIME e€ro  Oynyien
kB ukamnyu — 3 6aiia (yIOBICTBOPUTEILHO);

4. Menee 50 % OTBETOB HMEIOT pEIICHUS C MPaBHIBHBIM OTBeTOM. WX copepxaHue
CBHJICTEIILCTBYET O CJIA0BIX 3HAaHUSAX OOy4aromerocss © €ero HEYMEHHWH pelarh
npodeccuonanbHble 3a1a4n— 2 0asia (HeyA0BIECTBOPUTEIHHO).



