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1. IEPEYEHh KOMIETEHIIUA C YKABAHUEM DTAIIOB UX ®OPMHUPOBAHNSA B
MPOIIECCE OCBOEHHUS OBPA3OBATEJIBLHOM ITPOT'PAMMBbBI

B PE3yiIbTaTC OCBOCHHUA IIPOrpaMMbl NMOATOTOBKHM HAYYHBIX MW HAYYHO-TICAArOrM4YCCKHUX
KaJpoB B acMHUpaHType MO Hay4dHou crenuanbHoctu 4.1.1 OOmiee 3emienenyiec U pacTEHHEBOICTBO,
O6y‘-IElIOHIHI71C?[ II0 AUCHUITIIMHC «MGTOI[I)I MaTeMaTU4YCCKOro MOACIUPOBAHUA» HOJLKCH OBJIAACTH
CIICAYIOIIMMH PE3yJIbTaTaAMU:

Tab6mumna 1.1 — TpeboBanust K pe3yiabTaTaM OCBOCHUS JUCIUTIIINHBI

Konx komnerenumu PesynbTaThl 0cBOCHUS 00pa30BaTEIBLHON MPOTPAMMBI
VK-1 CnocobGHocTe K | 3HATH:
KPUTHYECKOMY aHaJM3y U | OCOOEHHOCTM  HCIIOJIb30BAHHUS  COBPEMEHHBIX  METOJIOB
OILICHKE COBPEMEHHBIX | MATEMAaTHYECKOTO MOJEIIMPOBAHUS pH pelieHnn
Hay4HbIX  JOCTHKECHMH, | HCCIIEOBATEIbCKUX u MIPAKTUYECKUX 3a1a4 B
T€HEPUPOBAHUIO  HOBBIX | MPO(PECCHOHAIBHOM 1€ATENbHOCTH.
Wl  TpPHU  PELICHUH | YMeETh:
HCCIIEN0BATEIBCKUX U | BBIMIOJIHATE  pabOThl 1O  KCMOJb30BAaHUIO COBPEMEHHBIX
MIPAaKTHUYECKUX 3a/a4, B | METOJOB MAaTE€MAaTHYE€CKOTO0 MOJEIUPOBAHUSA IPU PELICHUH
TOM quCIe B | HCCIIEIOBATEIbCKHUX u MIPAKTUYECKUX 3a1a4 B
MEK M CHUTIIIMHAPHBIX poQeccuoHaIbHOM 1eATENbHOCTH.
oOiactax Baagern:
crocobamu WCIIOJIB30BAHUS COBPEMEHHBIX METOJIOB
MaTEMaTH4ECKOT O MOJICTTUPOBAHUS npu pelIeHnn
HCCIIEJOBATEIILCKUX u IIPaKTUYECKUX 3a1a4 B
1po(eCCHOHATILHOMN I TEILHOCTH.




2. THUHOBBIE KOHTPOJIBHBIE 3AJIAHUSA WJIUW HWHBIE MATEPHAJIBI,
HEOBXOJIMMBIE 1151 OIEHKU 3HAHUM, YMEHU, HABBIKOB U (MJI) OIIBITA
JAEATEJIBHOCTHU, XAPAKTEPU3YIOIUX ITAIIbI ®OPMUPOBAHMUA
KOMIIETEHIIUM B ITIPOIIECCE OCBOEHMS OBPA3OBATEJBbHOM ITPOTPAMMBI

PobhRE

o o

© o

10.
11.

12

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Bonpocs! k HHIMBHAYATbHOMY cO0eceJ0BAHUIO

Knaccugukanus MeTo10B MOACTHPOBAHHUS.

Dranel NOCTPOEHUSI MATEMAaTUYECKOW MOJIEIH.

[Ipsimbie 1 0OpaTHBIE 33141 MAaTEMATUHIECKOTO MOACITHPOBAHUS.

KonuenrtyanbHass ©  MareMaruyeckass IIOCTAaHOBKM  3aJad  MaTEMaTHYECKOI'o
MOJEIUPOBAHUS.

TectupoBanue u uaeHTU(PUKALMSI MATEMAaTUYECKUX MOJIEIEH.

BrrarcnuTenbHbINA SKCIEPUMEHT.

[IporpamMmMHbIe CcpelCcTBa KOMIIBIOTEPHOrO MozenupoBaHus. Crnenuanu3upoBaHHbIE
MAaKEThI POTPaMM.

OnTUMHU3alMOHHbBIE MOJIENIN U X KJIAaCCU(PUKAIUS.

[IpencraBieHre  THUMOBBIX  IPOW3BOJACTBEHHO-’KOHOMHUYECKHMX  3a7ad B  BHJE
OIITUMHU3AIIHOHHBIX MOJIEIEH.

I'padmueckuii MmeTo perieHus 3a1a4u JHHEHHOTO TPOrPaMMUPOBAHHUSL.
CuMIekc-MeTo 1 171 peieH s 3a1a4M JIMHEHHOTO MPOrpaMMHUPOBAHHS.

. TpancnoptHas 3aaaya.
13.
14.
15.
16.
17.
18.

MeTo1 NOTEHIMANIOB ISl PEIICHUSI TPAHCTIOPTHOM 3a7a4H.

Meron ckaHUpOBaHUS Ui PEUICHUS] HETMHEHMHBIX 3a1a4 ONTUMH3ALUH.

MeToa NOKOOPAMHATHOTO CITYCKa JUIsl PEIICHUs] HETMHEWHBIX 3a7a4 ONTUMU3AIUH.
['panueHTHBIE METOABI AJI PELICHUS HEMHENHBIX 3a71a4 ONITUMH3ALUH.

Meto1 HAaMCKOpEUIIEro CycKa Jisl PEIIeHUs] HEJTMHEWHBIX 3a/1a4 ONTUMHU3AIUH.
Meron HeomnpeaeneHHbIX Kod(duuentoB Jlarpamka s pemieHdAs HETUHEHHBIX
YCIIOBHBIX 3aJ1a4 ONTHMU3ALUH.

[Tonyuenue u 00pabOTKa JaHHBIX JJIS1 MOJCIUPOBAHUS

[lepBuunas 06paboTKa pe3yabTaTOB SKCIIEPUMEHTAIBHBIX UCCIEAOBAHUIA.
CrangapTHOE OTKJIOHEHHE U CTaHJapTHAas OLINOKa.

B3Bewennoe cpennee.

Meroa HaMMEHbIINX KBAJPATOB.

Perpeccronnsliii ananus.

Koppensimonnslii aHanus.

UucnenHas peanu3anus MaTEMaTUYECKUX MoJelield. BeluncanTenbHbIA SKCIIEPUMEHT.
HcToyHuKH NOTPEeNIHOCTH B YUCIEHHBIX pacyeTax.

UucneHHble METObI PEIICHUS] HETMHEHHBIX YPAaBHEHUIA.

UucneHHble METObI PEIICHUS] CUCTEM HEJIMHEWHBIX YpaBHEHUM.

UucneHHoe UHTErpupoBaHue QYHKIIUMA.

Bonpocsl k Tecty
JdeMoHcTpanMOHHAsA Bepcus

1. OHTI/IMI/IBaI_II/IH. B Buze KOMITPOMHUCCHOT'O BaApHAaHTa UIICTCA PCIICHUC ...

1) HenuHelHOM 3aaaun

2) 1eT0YHCIICHHOH 3a/1auu

3) MHOTOKpHUTEpPUAILHOM 3a1auu
4) ycnoBHOM 3a7auu

5) KBaApaTUYHOU 3a7a4H.

2. Ontumuzanus. C nmomoInpo Metoaa qudQepeHIMpoBaHus HEJb3s PeIuTh ...



1) HenuHElHYO 3a0a4y
2) 1EJIOYUCIICHHYIO 3a/1auy
3) MHOTOKpPUTEPHUAIbHYIO 337a4y
4) nuHeWHyo 3a1auy
5) KBaJpaTUUHYIO 3a/1a4y.
3. TpancnopTHas 3a/1a4a Ha3bIBACTCS 3aKPBITOMH, €CITU

1) iai 2§bj
i=1 j=1

2) >a <3b,
i=1

=

3) iai :_m b,

i=1 j=
n m
4) Ya; #xb;
i=1 j=1
4. Ecnu 3a1aya TMHEHHOTO TPOrpaMMUPOBaHUS ITPUBEIEHA K KAHOHUYECKOMY BHJLY, TOT 1A
KOJIMYECTBO YPaBHEHHH B €€ OrpaHUYEHUSX OOBIYHO OBIBAET ...... KOJIMYECTBA HEU3BECTHBIX.
1) MeHbLIE
2) paBHO
3) GosbIie
5. IIpn permreHny TPaHCTIOPTHO} 3a1a41 METOOM MOTEHINANOB ypaBHeHws Biaa U; +V; = Cj

3allMChIBAIOT IJIA
1) AYECK C MUHUMAJIBHBIMH CTOUMOCTSIMU

2) 3aHATHIX STYEEK
3) sYeeK ¢ MaKCUMaJIbHBIMH CTOUMOCTSIMHU
4) He 3aHATHIX TUECK
6. [1pu pereHnu TPaHCTIOPTHOH 3a/1a4K METOJIOM ITOTEHIINAIOB HEPABEHCTBA BU/IA

U; +V; —C; <0 sanucesaror 1s
1) sl9eek ¢ MUHMMAIIBHBIME CTOMMOCTSIMH

2) 3aHSTBIX YECK
3) sueeKk ¢ MaKCUMaJIbHBIMH CTOMMOCTSIMU

4) He 3aHATHIX STYEEK
7. Pemraetcs TpancnopTHas 3afada ¢ M noctaBuukamu 1 N notpedburensmu. B merone
MOTEHIMAJIOB KOJIUYECTBA 3aHATHIX KJIETOK JOJIKHA OBITH ...
1) m+n
2y m+n+1
3ym+n-1
Hm-n+1
5 m—n-1
8. Bexrop — rpaauenT i 1ieneBoi GyHKIUU f (Xl, X2) = 5Xl + 2X2 3aJ1a€TCd B BUJE
1) grad f = (5;2)
2) grad f =(5;2)

30
3)grad f =
) 9 0 2
1 0Y2
4) grad f =
)9 0 1/X3

5) HECT IIPABUJIBHOT'O OTBCTA



9. I'enepanbHas COBOKYITHOCTh — 3TO ...
1) Bcs niccnemyemMasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTb CIIy4aifHO 0TOOpaHHBIX 0OBEKTOB
3) COBOKYITHOCTh OOBEKTOB, BEIOPAHHBIX Yepe3 ONPEICICHHbIN HHTEPBa
4) COBOKYITHOCTb M3 HETIEPECEKAIOIINXCS TPy
10. ... — oT0 HamboJiee YacTO BCTpEUaroIieecs 3HAaYeHHE BapUaHTHI.
1) meauana
2) mojnia
3) pa3max BapbUpOBaHUs
4) cpenHee 3HAUYCHUE
11. CratucTuueckue TunoTesbl

1) BBLABUTAIOTCS O BBIOOPOUHBIX COBOKYTHOCTSIX, & TPOBEPSAIOTCS 110 T'€HEPATIbHBIM
COBOKYITHOCTSIM

2) BBIABUTAIOTCS O BBIOOPOUYHBIX COBOKYITHOCTSIX, & TPOBEPSIIOTCS TOXKE 110
BBIOOPOYHBIM COBOKYITHOCTSIM

3) BBIABUTalOTCS O T€HEPATIbHBIX COBOKYITHOCTSIX, @ IIPOBEPSIFOTCS MO BEIOOPOYHBIM
COBOKYITHOCTSIM

4) BBIABUTAIOTCS O T€HEPAIbHBIX COBOKYITHOCTSIX, a IPOBEPSIOTCS TOXKE IO
reHepaibHbIM COBOKYITHOCTSM
12. KoaddunueHT Koppensannu mpuHIMaeT 3HAYCHHS
1)or0 mo 1
2) OT -00 10 +00
3) ot 0 10 +o0

4)or-1 1o 1
13. cnipaBneHHasi BEIOOPOYHAS TUCTIEPCHUST HAXOIUTCS 110 hopMyIie
n
s:=__.p,
1) n-1
2 2
52— 2NiX; (znixi j
2) n-1
s_ 1 .p
3) n-1
L_n-lg
4) n
14. Mojia BapualiMOHHOTO psiaa
Xi 0 |1 |2
n; 14|16 | 10
paBHa...
11
2) 16
3)2
4) 10
15. Menuana Bapuarmonsoro psna 0,1,1,1,2,2,3,4,4 paBHa...
1)2
2)1
3)4
4)3

16. HeckolIbKO BEIUYHH HU3MCPCHELI C IIOTPCIIHOCTAMU.
HpI/I BBIYMTAHHMH TaKHUX YHUCCII UX



1) oTHOCUTENBbHBIE IOTPEITHOCTH CKJIAIBIBAIOTCS
2) OTHOCHUTENbHBIC MOTPEITHOCTH BBIUUTAIOTCS
3) MOrpeIIHOCTH CKJIaAbIBAKOTCS
4) NOrpenHOCTH BBIYUTAIOTCA
17. HeckoJIbKO BETMYHH U3MEPEHBI C MOI'PELIHOCTAMHU.
[Ipu nenenuu Takux yucen Ux
1) oTHOCUTENBHBIE IOTPEIIHOCTH CKJIAbIBAOTCS
2) OTHOCHUTEJbHBIC MMOTPEITHOCTH BBIUUTAIOTCS
3) MOTPEIIHOCTH CKJIaAbIBAKOTCS
4) NOrpemHOCTH BBIYUTAIOTCA
18. HeckoibKkO BETMYMH H3MEPEHBI C MOTPEUTHOCTSIMH.
[Ipn yMHOKEHUHU TaKUX YHCET UX
1) oTHOCUTENBHBIE TOTPEIIHOCTH CKJIAJbIBAIOTCS
2) OTHOCUTENBHBIC MTOTPEITHOCTH BBIUUTAIOTCS
3) MOTPEITHOCTH CKJIaIBIBAFOTCS
4) MOTrpenIHOCTH BBIYUTAIOTCS
19. lans! n1Ba yucna ¢ norpemHoctsmu x=8 £ 0,3; y=5=+ 0,2. Pa3HocTh (X-Y) JaeT pe3yabTar
1)3£0,5
2)3+0,1
3)3%+0,1
4) 3,1
20. JIns Be1Oopku n: X1, X2, ..., Xn BBIOOpOYHAs Aucrepcust 0003HaueHa yepes3 cuMBoa Dj.

Bemnuuna o, =,/D, / Jn HaswBaercs

1) craHmapTHOM OIIMOKOM
2) CTaHIApPTHBIM OTKJIIOHEHHEM
3) BapHaIHOHHBIM KO3()(DUITHECHTOM

3. METOJUYECKHUE MATEPUAJIbI, ONPEJAEJISIIOIIUE ITPOIETY PbI
OLIEHMBAHWS 3HAHUM, YMEHHU, HABBIKOB U (UJIN) OIIBITA
JNESITEJIBHOCTH, XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHMUSI
KOMIIETEHLIU

JIeKIMM OIIEHMBAIOTCSL MO TIOCEHIAEMOCTH, AKTUBHOCTH, YMEHHUIO BBIICIUTH TIJIABHYIO
MBICTb.

[MpakTHyeckre 3aHATHS OIEHMBAIOTCS IO CaMOCTOSTEIbHOCTH BBIOJHEHUS PabOTHI,
PaMOTHOCTH B OpOPMIICHHUH, PABUIBHOCTH BBITOJIHEHHUS.

CamocTosiTesbHass paboTa OICHUBACTCA [0 KAYECTBY M KOJMYECTBY BBIMOJHEHHBIX
JOMAIITHUX PaboT, IPAMOTHOCTH B O(pOPMIICHHH, TIPABUIBHOCTH BBIMTOJIHCHHUS.

ITpomexyTouHas aTTeCTalus MPOBOJUTCS B (popMe 3adeTa ¢ OLEHKOM.

Kputepuu oIeHKH 3a4eTa MOTYT OBITh IOJIY4EHBI B TECTOBOW (hOopMe: KOJUUYECTBO OAllIOB
WJIH YIOBJIETBOPUTEIHHO, XOPOIIO, OTIMYHO. J[JIs1 OJTy4eHUsI COOTBETCTBYIOIIEH OIEHKU Ha 3a4eTe
M0 KypCy HCHOJb3yeTCs HAKOMUTENbHAs CHCTeMa OallIbHO-PEHTUHTOBOW pabOThI CTYIEHTOB.
HToroBast omeHKa CKJIaJpIBACTCsI U3 CYMMBbI OAJJIOB MJIM OIICHOK, MOJIYYCHHBIX TI0 BCEM pasjiesiamM
Kypca ¥ CyMMBbI OaJIJIOB TIOJTYYEHHOM Ha 3a4eTe.

Kputepuu olneHKH YpOBHSI 3HaHUH CTYIEHTOB C HCIOJb30BAaHHMEM TECTa Ha 3aueTe 0
y4eOHOM TUCITUILITNHE

OneHka XapaKTepUCTUKU OTBETA CTYJIeHTa
OtinuHO 86-100 % npaBHJILHBIX OTBETOB
Xopo1io 71-85 %

Y 10BAETBOPUTENEHO 51- 70%
HeynosneTBopuTensHo Menee 51 %




OneHka  «3auT€HO»  COOTBETCTBYET  KPUTEPHUSIM  OLEHOK OT  «OTIMYHO» 10
«yI0BJIETBOPUTEIIBHO.
OneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKU «HEYIOBJIETBOPUTEIHHOY.

KosmuecTBo 0ayioB M OLEHKA HEYAOBIETBOPUTEIBHO, YIOBICTBOPUTEIBHO, XOPOIIO, OTIHMYHO
OIIPENENAIOTCS NMPOTPAMMHBIMU CPENCTBAMU II0 KOJIMYECTBY IPABUIIBHBIX OTBETOB K KOJIUYECTBY
ClIydaiiHO BbIOpaHHBIX BOIIPOCOB.

Kpurepun orieHHBaHUS KOMIIETEHIIUH CIIEIyIOLIHE:

1. OtBersl HMEOT MOJHbIE pelmeHuss (C MpaBWIbHBIM OTBeTOM). HX coxaepikaHue
CBHUJICTEIILCTBYET OO0 YBEPEHHBIX 3HAHHMSIX OOYdYalOUmIerocs M O €ro YMEHUH pelaTh
npodeccroHalIbHbIE 3a/1a4H, OLIEHUBAETCS B 5 6a/UI0B (OTIMYHO);

2. bonee 75 % OTBETOB MMEIOT TOJIHBIC peHICHUS (C MPaBWIBHBIM OTBETOM). VX coaepxkaHue
CBUJETEIBCTBYET O JOCTAaTOYHBIX 3HAHUAX OOydYarolmlerocss M €ro YMEHUH pelarh
npodeccuoHanbHbIe 3a/1a4u — 4 Gaia (XopoIo);

3. He menee 50 % oTBETOB HMEIOT TOJHBIE PEIIECHHS (C IPaBUIIBHBIM OTBETOM). X conepxanme
CBUJETEIBCTBYET 00 YJIOBJIETBOPUTEIBHBIX 3HAHUSIX O0YYaIOIIErocss U O €ro OrpaHU4YeHHOM
YMEHUHM  pemaTh MpoQecCHOHANbHbIE  3aJaud, COOTBETCTBYIOLIME €ro  Oyayliei
kBanuukanuu — 3 6aa (yI0BJIETBOPUTEIHHO);

4. Menee 50 % OTBETOB HMEIOT pelHIEHHWS C MpaBWIbHBIM OTBeTOM. WX conepxkanue
CBUJETENbCTBYET O Cla0bIX 3HAaHUAX OOy4alomerocs W €ero HEyYMEHUH pellarh
npodeccuoHanbHbIC 3a1aun— 2 0asuia (HeyI0BJIETBOPUTEIIBHO ).
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