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1. IEPEYEHb KOMIIETEHIIUHA C YKA3AHUEM ITAIIOB X ®OPMUPOBAHUS B
IMPOOECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrate OCBOEHMA MNPOrpaMMbl MOATOTOBKM HAy4YHBIX M Hay4yHO-IEJAarorm4eckux
KaJpOB B acHUpaHType IO Hay4yHOW cneuuanbHoctu 4.1.6 JlecoBeneHue, JECOBOACTBO, JIECHBIE
KYJBTYpBI, arpojecoMeIuopants, O3€JICHEHHE, JIeCHas MUPOJIOTHs M Takcalus, oOydarouiuiica o
muciumuinie  «MeToapl  MaTeMaTUYeCKOro MOJEIMPOBAHUS» JOJDKEH OBJAAETh CIEAYIOLIUMU
pe3yibTaTaMu:

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS TUCITUTIIUHBI

Kon komnerenimum Pe3ynbTaThl 0cBOCHMsI 00pa30BaTEIBLHON MPOTPAMMBbI
YK-1 CnocobHocth K | 3HaTHh:
KPUTHYECKOMY aHAIM3y U | OCOOCHHOCTH  HUCIONB30BAaHUS  COBPEMEHHBIX  METOJIOB
OLICHKE COBPEMEHHBIX | MaTEMAaTUYECKOTO MO/IETTUPOBAHUS npu pelieHnn
Hay4HbIX  JOCTHXKEHHH, | HCCIIEOBATEIBCKUX u MPaKTUYECKUX 3a1a4 B
TeHEPUPOBAHUIO  HOBBIX | MPO(ecCHOHATBHON 1eATeNbHOCTH.
UIed  NpU  pELICHHH | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIMOJHATH paboOThl MO  HCIIOJI30BAHHUIO  COBPEMEHHBIX
MpaKTUYECKUX 3a/ad, B | METOJOB MAaTEMaTUYECKOrO0 MOJECIMPOBAHUS MPU PEUICHUU
TOM quclie B | HCCJEIOBATEIbCKUX U MPAKTUYECKUX 3a1aqy B
MEXAUCIUTUTMHAPHBIX po(hecCHOHATTLHOU e TEILHOCTH.
o0JacTax Baagern:
crocobamu UCIIOJIb30BaHUS COBPEMEHHBIX METO/IOB
MaTeMaTHU4eCKOTo MO/IETTUPOBAHUS npu pelieHnun
HCCIIEI0BATENbCKUX u MPaKTUYECKUX 3amaq B
pohecCHOHATILHOM e TENIbHOCTH.




2. THUIHIOBBIE KOHTPOJIBHBIE 3AJIAHUSA WJINX HWHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJIsSI OIEHKHW 3HAHWUM, YMEHWI, HABBIKOB U (WJIN) OIBITA
JAEATEJBHOCTHU, XAPAKTEPU3YIOIIUX ITAIIbI O®OPMUPOBAHUSA
KOMIIETEHIIUM B TPOIIECCE OCBOEHMS OBPA3OBATEJIbHOI ITPOI'PAMMBI

el s

SN

>

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

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

Bonpochl K MHHAMBHAYAJIBLHOMY CO0eceI0BAHUIO

Krnaccudukanus MeTo10B MOJEINPOBAHHUS.

DTanbl IOCTPOEHUSI MATEMATUYECKOU MOJIEIH.

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

KonuenryanbHass u  maTemMaTuHyeckas IIOCTAaHOBKM  3aJad  MaTEMaTUYECKOIO
MOJEIIMPOBAHUSI.

TectupoBanue u uACHTU()UKAINST MATEMAaTUIECKUX MOEIICH.

BrrancnutenbHbIi SKCIEPUMEHT.

[IporpamMHbIEe cpeACTBa KOMIBIOTEPHOIO MoJenupoBanus. Crenuain3upoBaHHbIC
[TaKEeThI TPOTPaMM.

OnTUMHU3aIMOHHBIE MOJIENIN U UX KIIACCU(UKALIUS.

[IpeacraBnenne  TUINOBBIX  NPOW3BOJACTBEHHO-3KOHOMHYECKMX  337Ja4 B BHJE
ONTUMU3ALMOHHBIX MOJIENCH.

I'paduaeckuii MeToa perieHus 3a1a4u JTUHEHHOTO TPOTPAMMHUPOBAHHS.
CumIuiekc-MeTo 1 JUIsl peleHus 3a/1a4d JUHEHHOTO TPOrpaMMHUPOBAHMUS.

TpancniopTHas 3a1aya.

Meroa NOTEeHIHAIIOB )1 PELICHUS TPAHCIIOPTHOM 3aa4H.

Meroa ckaHUpOBaHUS Il pELIEHUS] HEJTMHENHBIX 3a/1a4 ONTUMHU3ALIHNH.

Metoa MOKOOPAMHATHOTO CITYCKa JIJISl PEeILICHHs] HEIMHEMHBIX 3a]1a4 ONTUMU3AIUH.
I'panueHTHBIE METOMBI AJI PELICHUS HEIMHENHBIX 3a/1a4 ONTUMHU3ALIAH.

Meto HauCKOpENIIEro CycKa JjIsl peIIeHUs] HEJTMHEUHBIX 3a/1a4 ONTHUMU3AIUH.

Meton HeonpeneneHHbIX Kod(p¢duiuentoB Jlarpamka s peUIeHUs HETMHEHHBIX
YCJIOBHBIX 33]1a4 ONTHUMH3ALUU.

[Tony4yenue n 06paboTKa JaHHBIX I MOJCTUPOBAHUS

[lepBuunas 006paboTKa pe3yabTaTOB SKCIIEPUMEHTAILHBIX UCCIIEOBAHUM.

CrangapTHOE OTKIOHEHUE U CTaHAApTHAsS OLINOKA.

B3BemenHoe cpennee.

Meroa HaMEHBIIUX KBAPaTOB.

Perpeccronnsiil aHanms.

KoppensinonHslii aHanus.

Uucnennas peanusanus MaTEMaTUHIECKUX MOJENIEH. BBIYMCIUTENbHBINA SKCIIEPUMEHT.
HcToyHnKH MOrpeiHoCTy B YUCIEHHBIX pacyeTax.

YucneHHble METO/IbI PEIICHUS HEIMHEHHBIX YPAaBHEHUM.

HucneHHble METO/IBI PEIIEHUS CUCTEM HEJIMHENHBIX YPABHEHUN.

UucnenHoe HHTETpUpOBaHKUE (PYHKITUH.

Bomnpocs! k TecTy
JdeMoHCTpalMOHHAA BepCHs

1. OnTumu3zanus. B Buje KOMIpOMHUCCHOTO BapUaHTa UILETCS PELICHHUE ...

1) HeTMHEWHOM 3a1aun

2) LEIOYMCIICHHOM 3a/1auu

3) MHOTOKPHUTEpPUATILHON 3a1a4K
4) ycinoBHOM 3aaun

5) KBaApaTUYHOM 3a7a4H.

2. Ontumuzanusi. C moMoIpio MeToa JudGepeHIMpPOBaHUs HENb3s PEIIUTh ...



1) HenuHelinytO 3a7a9y
2) LEeTOYUCIICHHYIO 3a/1a9y
3) MHOTOKpUTEpHAIIbHYIO 3a7a4y
4) MTUHEWHYIO 337129y
5) KBagpaTUYHYIO 3a/1a4y.
3. TpancnopTHas 3a1a4ya Ha3bIBAETCS 3AKPBITOM, €CIIN

n m
4 Ya, #Y bj.
i=1 j=l
4. Ecnu 3a/1a4a JTMHEHHOTO IPOTPaMMHUPOBAHUS MPUBEIcHA K KAHOHMYECKOMY BHTY, TOTIa
KOJINYECTBO YPABHEHH B €€ OTPAHUYCHHUSX OOBIYHO OBIBACT 1~ 1 KOJUYECTBA HEU3BECTHBIX.
1) MeHbl1IE
2) paBHO
3) GonbIe

5. Ilpu pentenry TPaHCIIOPTHOM 3aJa4 METOAOM IIOTEHIMAIIOB YPaBHEHHS BUIA U; + V =

3alChIBAIOT OJIA
1) AYCCK C MUHUMAJIbHBIMU CTOMMOCTSIMHU

2) 3aHATHIX AYEEK

3) siueek ¢ MaKCUMaJIbHBIMU CTOMMOCTSIMU

4) He 3aHATHIX SYEEK
6. Ilpu penieHnn TpaHCIIOPTHOM 3a/1a4d METOJIOM IMOTEHI[MAJIOB HEPABEHCTBA BUA
u+v,—c; < 0 3anuceIBaroT A

1) ssyeek ¢ MUHUMAaJIbHBIMUA CTOUMOCTSIMU
2) 3aHATHIX AYEEK
3) siueeKk ¢ MaKCUMaJIbHBIMU CTOUMOCTSIMU
4) He 3aHATHIX AYEEK
7. Pemaercs TpaHCIIOpTHAS 33/a4a ¢ /1 MOCTAaBUIMKAaMU U /1 moTpedutensmu. B metone
MOTEHIINAJIOB KOJNYECTBA 3aHATHIX KJIETOK JI0JKHA OBITh ...
) m+n
Qym+n+1
HYm+n-—1
4HYm-n+1
S5ym—-n—1
8. Bexrop — rpaauent st uenesoit gpyuximu f (X, X, ) = 5x, + 2Xx, 3agaercs B Buze

1) grad f = f(5,2)
2) grad [ =(5;2)

0
3) orad =
) grad f 0 2
— 1 0Y2
ra =
& 0 1)\3

5) HEeT NpaBUIIBLHOTO OTBETA



9. I'enepasibHast COBOKYIHOCTb — 3TO ...

1) Bcst uccnemyemasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTB CITy4aifHO OTOOpaHHBIX OOBEKTOB
3) COBOKYITHOCTh OOBEKTOB, BRIOPAHHBIX Yepe3 OIMPEIeICHHBIN HHTEPBAT
4) COBOKYITHOCTb U3 HEMEPECEKAIOLIUXCSI TPYIIIT
10. ... — 310 HamboJEee YacTo BCTPEUAIOIIeeCs 3HaUeHNE BapUAHTHI.
1) menuana
2) Moga
3) pa3max BapbUpOBaHUs
4) cpenHee 3HaUCHUE
11. Cratuctruueckue rumnoTe3bl

1) BBIIBUTAIOTCS O BHIOOPOYHBIX COBOKYITHOCTSIX, @ TPOBEPSIOTCS MO FeHEpaTbHBIM
COBOKYITHOCTSIM

2) BBIIBUTAIOTCS O BHIOOPOYHBIX COBOKYITHOCTSIX, a TPOBEPSIOTCS TOXKE IO
BBIOOPOYHBIM COBOKYITHOCTSIM

3) BBIIBUTAIOTCS O T€HEPATbHBIX COBOKYITHOCTSIX, & IPOBEPSIIOTCS MO BEIOOPOYHBIM
COBOKYITHOCTSIM

4) BBLABUTAIOTCS O T€HEPATBHBIX COBOKYITHOCTSX, a IPOBEPSIOTCS TOXKE IO
reHepaJIbHbIM COBOKYITHOCTSIM

12. KoaddurmeHT Koppensiuy IpuHUMaeT 3HauYeHUS
I)or 0 mo 1
2) oT -0 J10 +o0
3) ot 0 10 +0

4)or-1 o1
13. VcnipaBienHast BRIOOpOYHAs IUCTIEPCHSI HAXOIUTCS TI0 hopmyrie
s:=_"_.p,
1) n—1
2 2
o Znx —(znx )
2) n—1
s:=—1_.p,
3) n—1
g1 D,
4) n
14. Moaa BapralimOHHOTO pssia
X; 0 |1 (2
; 14116 |10
paBHa...
1)1
2) 16
3)2
4)10
15. Meaunana Bapuanuonsoro psanga 0,1,1,1,2,2,3,4,4 paBHa...
1)2
2)1
3)4
4)3

16. HeckoapKO BETMYMH U3MEPEHBI C TOTPEIIHOCTSIMHU.
HpI/I BBIYUTAHUU TAKUX YHUCCII UX



1) oTHOCHUTENIbHBIE TOTPEITHOCTH CKJIA/IBIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BIYUTAIOTCS
3) NOrpeUIHOCTH CKJIaAbIBAIOTCS
4) MOTrpenHOCTH BHIYUTAIOTCS
17. HeckonpKO BEIMUYMH U3MEPEHBI C IOTPEIIHOCTIMH.
[Tpu neneHuu TakuxX YUCEI UX
1) oTHOCHUTEINIbHBIE TOTPEITHOCTH CKJIA/IBIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BRIYUTAIOTCS
3) MOrpeUIHOCTH CKJIaAbIBAIOTCS
4) MOTrpenHOCTH BHIYUTAIOTCS
18. HeckonpKo BEIMUYMH U3MEPEHBI C IOTPEIIHOCTIMM.
[Tpu yMHOXKEHUU TaKUX YUCEI UX
1) oTHOCHUTEINIbHBIE TOTPEITHOCTH CKJIA/IBIBAIOTCS
2) OTHOCUTEIIbHBIE MOTPEIIHOCTH BIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOrpenHOCTH BHIYUTAIOTCS
19. lansbl n1Ba yucna ¢ norpemHoctsiMu Xx=8 & 0,3; y=51 0,2. Pa3zHocTb (X-y) AaeT pe3ynbrar
1)3£0,5
2)3u0,1
3)3%0,1
4)3,1
20. [lna BeIOOpKH n: X1, X2, ..., Xn BBIOOpOYHAs Aucnepcusi 0003HaYeHa yepe3 CuMBOI Dy .

Bemvuuna o, =4/ D, / \'n Ha3bIBaETCSA

1) crangapTHO# OMIMOKOM
2) cTaHIApPTHBIM OTKJIOHEHHEM
3) BapHaniMOHHBIM KO3 (UIIEHTOM

3. METOJAUYECKHUE MATEPHUAJIBI, OITPEJIEJISIIOLIUE TPOLIEAYPbI
OLIEHUBAHWS 3HAHWUI, YMEHUIA, HABBIKOB U (UJIN) OIIbITA
NESITEJIBHOCTH, XAPAKTEPU3YIOIIUX ITAIBI ®OPMUPOBAHUSI
KOMIIETEHLIUIA

JleknM OIIGHWBAIOTCS IO IOCENIAeMOCTH, AKTHMBHOCTH, YMEHHIO BBIICIHTH TJABHYIO
MBICJIb.

[IpakTHyeckre 3aHATHS OIICHUBAIOTCS IO CAMOCTOSATENBHOCTH BBIIOJHEHHS PaOOTHI,
IPaMOTHOCTH B 0()OPMIICHUH, TPABUIBHOCTH BBITIOJIHEHHUSL.

CamocrosTenbpHass padoTa OIGHUBACTCS [0 KAueCTBY W KOJIMYECTBY BBITIOJHEHHBIX
JOMAIIHUX paboT, TPAaMOTHOCTH B O)OPMIICHHH, TIPABMIIBHOCTH BBITTOJTHEHHUSL.

[TpomMexyTodHas aTTecTamus MPOBOIUTCS B PopMe 3a4eTa C OIEHKOM.

Kpurepun orenkn 3aueta MOTYT OBITh TOJYYCHBI B TECTOBOU (popMe: KOJIMYECTBO 0aioB
HJIN YOAOBJICTBOPUTCIIBHO, XOPOIIO, OTIIMYHO. I[J'ISI MOJIYy4YCHH A COOTBCTCTByIOH_IGI\/'I OLCHKH Ha 3a4€TC
0 KypCy HCIONB3yeTCsl HAKOMUTENbHAsl CHCTeMa OaTbHO-PEHTHHIOBOM palbOTHI CTYIEHTOB.
Hrtorosas OIICHKA CKJIAAbIBACTCA U3 CYMMbI GaJIJ'IOB HJIM OLICHOK, IMOJIYYCHHBIX IO BCEM pas3aciiaM
Kypca ¥ CyMMBbI 0aJlJIOB TIOJTYYCHHOM Ha 3a4eTe.

Kpurepun ouEHKM ypOBHS 3HAHUM CTYJEHTOB C MCIOJIb30BAaHUEM TECTa Ha 3adeTe II0
y4eOHON JUCITUTIIHE

Ouenka XapakTepUCTUKUA OTBETA CTYJICHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIETBOPUTENHEHO 51-70%
HeynosnerBopurenbHo Menee 51 %




OI.[GHKa «3adYTCHO» COOTBCTCTBYCT KpUTCPUSAM OIICHOK oT «OTIHUYHO» A0
«KYOOBJICTBOPHUTCIBLHOM.
OHCHKa «HE€ 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLICHKU «HCYIOBJICTBOPUTCIIBHO)).

KonuuecTBo 0amioB U OlLIEHKa HEYAOBIETBOPUTENHHO, YJOBIETBOPUTEIHHO, XOPOIIO, OTIUYHO
ONPENIETSAI0TCS MPOTPAMMHBIMU CPEJICTBAMH IO KOJIMYECTBY MPABHIIBHBIX OTBETOB K KOJUYECTBY
CIIy4aifHO BRIOpaHHBIX BOIIPOCOB.

Kputepun orieHnBaHUS KOMIETEHLUH CIIeTyIOIIHE:

1. OtBeTsl HMEIOT TOJHBIE pemeHus (C TNpaBWIbHBIM OTBeTOM). MX coxepkaHue
CBHJIETEIILCTBYET 00 YBEPEHHBIX 3HAHHUAX OOYYaIOLIErocss M O €ro yMEHUH pemaTh
npodecCuOHANBHBIC 33/1a4H, OIICHUBACTCS B 5 OAJIIIOB (OTIMYHO);

2.  bonee 75 % OTBETOB MMEIOT IOJIHBIE PELIEHUS (C MpaBUIbHBIM OTBeTOM). VX comepxkaHue
CBUJETEIbCTBYET O JOCTAaTOYHBIX 3HAHUAX OOYyYAIOUIErocss M €ro yMEHHM pellaTh
npodeccruoHambHbIE 33/1a41 — 4 Oania (XopoIo);

3. He menee 50 % oTBETOB UMEIOT MOJIHBIE PELIECHUS (C MPaBMWIbHBIM 0TBETOM). VX coneprkaHue
CBHJIETEIILCTBYET 00 YJOBJICTBOPUTEIBHBIX 3HAHUAX OOYUYaIOMIErocs U O €ro OrpaHuYeHHOM
YMEHHHM  pewmaTh MpodeccHuoHalbHblE  3aJaud, COOTBETCTBYIOLIUE €ro  Oyayriei
KBaJMpuKayuu — 3 6aia (yI0BIETBOPUTEIBHO);

4. Menee 50 % OTBETOB HMEIOT pELICHHS C MPAaBWIbHBIM OTBETOM. MX conepxaHue
CBHJIETEIILCTBYET O CJIa0bIX 3HAHUAX OOydaromerocs W €ro HEYMEHHH pemaTh
npodeccuoHabHBIC 3a/1aun— 2 Oaia (HeyI0BJIETBOPUTEIHHO).



