MHUHHUCTEPCTBO CEJbCKOI'O XO351MCTBA POCCUMCKOM ®EJEPAIIUA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHNE
BBICHIET'O OBPA30OBAHMA
«Ka3aHcKkui rocyfapcTBeHHbIN arpapHbIi YHUBEPCUTET»

(®I'BOY BO KA3AHCKHU 'AY)

MHucTuTyTa MEXaHU3aIMK U TEXHUIECKOTO CepBUCa
Kadenpa pusuku u maTemaTuku

N
[OKYMEHT NOAMVCAH YTBEPAJIAIO
SNEKTPOHHOW MOAMUCHIO ITpopeKTop 110 Hay4HOH paboTe

¥ MHHOBAIUSM, TIpodeccop

CepTtudmkar: 75A526385135E686C80BODF18B510A12
Bnapeneu: Kanumynnui Mapat Hasunosuy MH KaJ‘[HMy_HJH/IH

OenictButeneH: ¢ 16.07.2025 go 09.10.2026
L ) «22» mas 2025 r.

®OHJA OHEHOYHBIX CPEJACTB
JIJISA TIPOBEJAEHUSI TIPOMEKYTOYHOM ATTECTAIIUU OBYYAIOIIIUXCS
o JANCIUIIJIMHE
«MeToabl MATEMAaTHY€CKOT0 MOIETHPOBAHUSD)
(OueHo4YHBbIE CPEACTBA U METOAUYECKHE MATEPHAJIBI)

MpUJIOKEHHE K paboueil mporpaMMme IUCHHUILUINHBI (K paboyeil mporpaMme MpakTUKH)
I'pynna Hay4HBIX CIIELIMAIIBHOCTEN
1.5 Buosornyeckune HayKu

Hayunas cnenuanbHOCTh
1.5.4 buoxumus

YpoBeHb
IMoaroroBka HaAy4YHbIX M HAYYHO-NEJATOTHYECKUX KAJPOB

dopma o0yueHHs
Ounas

Kazaup — 2025 1.



CocraBuTenb:

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

OrneHouHble CpeacTBa OOCYXKACHBI U OJOOPEHBI Ha 3acelaHuM Kadenpbl PU3UKH U MaTEeMAaTUKU
«21» ampens 2025 roga (mpotokost Ne 8)

3aBeayromuii kadenpoi:

I.T.H., Ipodeccop HosToB PaBmis MoparnMoBuy
JIo/mKHOCTD, ydeHast CTeleHb, y4EHOE 3BaHHE O.1.0.

PaccMoTpeHbl U 0/100pEeHBI Ha 3aCEIaHUU METOAWYECKOH KOMHCCHUU HHCTUTYTa MEXaHHW3allMH U
TEXHHYECKOTO cepBuca «24» anpens 2025 roma (mpotokoi Ne 8)

[Ipencenarens METOAUYECKONH KOMUCCHUMU:

K.T.H., JOIICHT Sunnaryniania Ancy Hannesna
JIoIKHOCTB, yueHast CTereHb, yUeHOe 3BaHNe d.1.0.
CoriacoBaHo:
Jlupektop Mensenes Brnagumup MuxaininoBua
®.U.0.

[TpoTtokoun yuenoro coBeta uncturyra Ne 10 ot «30» anpens 2025 roga



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

B pesynbraTe OCBOEHHs NpOrpaMMbl MOArOTOBKM HAYYHBIX M HAYYHO-IEIArOTMYECKHUX
KaJ[pOB B aCIIUpPaHType MO HaydHOU crenuaabHocTh 1.5.4 bruoxmmusi, 0Oydaromuiics mo JUCIUTLINHE
«MeTopl MaTEMaTUYECKOTO MOJIETMPOBAHUS IOJDKEH OBJIAJIETh CIEAYIOIUMH pe3yibTaTaMu:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Koz xommerenmu Pe3ynbTaThl 0cBOCHUS 00pa30BaTEIHHOM MPOTPaMMBbI
VYK-1 CnocoOHOCTE K | 3HATEB:
KPUTHYECKOMY aHAIU3y U | OCOOCHHOCTH  HUCIOJB30BAaHUS  COBPEMEHHBIX  METOJIOB
OLIEHKE COBPEMEHHBIX | MAaTEMAaTHYECKOTO MOJICITMPOBAHUS npu peIeHun
HAyYHBIX  JIOCTM)KCHHH, | UCCIICIOBATEIBCKUX u MIPAKTUIECKHIX 3a71a4 B
TEHEPUPOBAHUIO  HOBBIX | MPO(ECCHOHATBLHOMN IESITEILHOCTH.
UJIed  NpU  PELICHHUH | YMeTh:
HCCIIEN0BATENLCKUX U | BBIIOJHATHL PabOThl IO  HKCIOJB30BAHUIO COBPEMEHHBIX
MPAKTUYECKUX 3a7ad, B | METOJOB MAaTeMaTHYCCKOTO MOJCIUPOBAHUS IPH PEIICHUH
TOM YHCIIe B | HCCIEI0BATEIbLCKHUX u MPaKTHYECKUX 3a1a4 B
MEXKTACITUTUTHTHAPHBIX po(hecCHOHATTLHOM e TSIILHOCTH.
o0JacTax Baagern:
criocobaMu HCIIOJIb30BaHUS COBPEMEHHBIX METO/IOB
MaTEMaTHYECKOIO MOJICITMPOBAHUS npu peIIeCHUN
HCCJIEI0OBATEbCKUX u MIPAKTUICCKHIX 3a71a4 B
PoeCCHOHAIBHON JCATEIHHOCTH.




2. THUHOBBIE KOHTPOJIBHBIE 3AJIAHUSI WJIM HWHBIE MATEPHAJIBI,
HEOBXO/IUMBIE JIJIsSI OIEHKHW 3HAHWUM, YMEHWI, HABBIKOB U (WJIN) ONBITA
JAEATEJIBHOCTMU, XAPAKTEPU3YIOIUX ITAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUM B TPOIIECCE OCBOEHMSI OBPA3OBATEJIbHOI ITPOI'PAMMBI

PobdE

oo
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24,
25.
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28.
29.
30.

Bonpochl K MHAMBUAYAJIBLHOMY CO0eceI0BAHUIO

Knaccudukanus MeTo10B MOAEIMPOBAHUS.

Oranel NOCTPOEHUSI MATEMAaTUUYECKON MOJIEIIH.

IIpsiMble u 0OpaTHBIE 3a1a4d MATEMAaTHYECKOT0 MOJIEITUPOBAHUS.

KonuenrtyanpHass ©  MareMaTudeckass IIOCTAaHOBKM  3aJad  MaTeMaTUYECKOIro
MOJIETIMPOBAHUS.

TectupoBanue u uaCHTU(UKALUS MATEMATUIECKUX MOJIEIICH.

BrruucnurenbHbll SKCIEPUMEHT.

[IporpaMMHbIE CpeAcTBa KOMIBIOTEPHOIO MozenupoBaHusd. Crenuaau3upoBaHHbIE
IIAKETHI IPOTrPAMM.

OnTUMHU3aIMOHHBIE MOJIENTN B UX KiIaccu(uKanus.

[IpencraBieHre  TUNOBBIX  IPOM3BOJCTBEHHO-DKOHOMHUYECKMX  3aJad B BHJE
ONTUMU3ALMOHHBIX MOJEIEH.

I'paduueckuii MeTo]1 perieHus 3a1a4u JMHEHHOTO IPOrpaMMHUPOBAHHUSL.
CumMIekc-MeTo ] IS pelieHusl 3a/1a4u JIMHEHHOTO TPOrpaMMUPOBAHMUS.

TpancnoprHas 3anauva.

MeTo NOTEHIMANOB I PELLIEHUS] TPAaHCIOPTHOM 3a/1auH.

MeTto ckaHUpOBaHUs I PELLICHUS HEJIMHENHBIX 3a7a4 ONITUMHU3ALUH.

MeTo TOKOOPIMHATHOTO CITycKa JUIsl pelIeHUs] HEJTMHEMHBIX 3a/1a4 ONTUMHU3ALIH.
I'pagueHTHBIE METOABI AJIS PELLEHUS HEIMHENHBIX 3a7a4 ONITUMU3ALINH.

MeTto HauCKOpEHIIEro CIIycKa /ISl peLICHNs HEJIMHENHBIX 3a/1a4 ONITUMU3ALIUN.

Meron HeompeneneHHbIX Kod(pduinmentoB Jlarpamka s pelieHUs HETUHEHHBIX
YCIIOBHBIX 3a7ja4 ONTUMHU3ALNH.

[Tonydyenune u 06paboTKa TaHHBIX AJI1 MOJIETUPOBAHUS

[lepBuunas 00paboTKa pe3ynbTaTOB HIKCIEPUMEHTAIBHBIX UCCIIETOBAHUM.

CrangapTHOE OTKIOHEHHUE U CTaHAAapTHAas OLIHOKa.

B3BemenHoe cpennee.

MeTo HaMEHbIINX KBAAPaTOB.

Perpeccuonnsiii aHamus.

Koppenaunonssiii aHanus.

UucnenHas peanusanus MaTEMaTUYECKUX MOAeel. BeIuncInTenbHbIi SKCIIEPUMEHT.
HcTouyHMKY MOTPEeIHOCTH B YMCIEHHBIX pacyeTax.

YucneHHble METOB] PEILICHUS] HEIMHENHBIX ypaBHEHUM.

UucrneHHble METOABI PEIICHNS CUCTEM HEJIMHEHMHBIX YPAaBHEHU.

YucieHHoe HHTErpupoBaHue ()YHKIUH.

Bonpocsl k Tecty
JdeMOHCTpaLMOHHAS BEepCHs

1. Ontummzanus. B BujIe KOMIpOMHUCCHOTO BapuaHTa UIIETCS PEIICHHUE . . .

1) HeTMHEHHOM 3a1aun

2) nenovMrcIeHHON 3a/1auu

3) MHOTOKpHUTEpPHAJIHON 3a1auu
4) ycJI0BHOM 3a1a9u

5) KBaApaTUYHOM 3aa4H.

2. Onrumusarus. C ToMoIbio MeToaa TudGepeHIIMPOBAHUS HEJIb3s PEIIUTD ...



1) HenuHeliHy1O 3a7a4y
2) LEeTOYUCIICHHYIO 3a/1a9y
3) MHOTOKpUTEpPHAIIbHYIO 3a7a4y
4) MTMHEWHYIO 3a/1a9y
5) KBaApaTUUYHYIO 3a/1a4y.
3. TpaHcriopTHas 3aJja4ua Ha3bIBAETCsl 3aKPBITOM, eCiu
n m
1) Ya >>b j
i=1 j=1
n m
2) Ya <¥b i
i=1 j=1

3) iai :gbj

i=1 j=
n m
4) > a; 2D,
i=1 j=1
4. Ecnu 3a1a4a TMHEWHOTO IPOrpaMMHUPOBAHUS MIPUBEICHA K KAHOHMYECKOMY BHJTY, TOTJa
KOJIMYECTBO YPABHCHUI B €€ OTrpaHUICHHUSIX OOBIYHO OBIBACT .. .... KOJIMYECTBA HEU3BECTHBIX.
1) menb1IE
2) paBHO
3) 6onbIe
5. lpu pereHnn TpaHCIIOPTHO# 381841 METOJIOM TOTCHIMAIOB ypaBHeHus Buaa U; +V; =C;

3aMUCBIBAIOT IS
1) s;lueex ¢ MUHUMAaJIbHBIMU CTOMMOCTSIMU
2) 3aHATHIX AYEEK
3) siueek ¢ MaKCUMaJIbHBIMU CTOMMOCTSIMU
4) He 3aHATHIX SYEEK
6. Ilpu pemeHun TpaHCIIOPTHOM 3a/1a4i METOAOM MOTEHLIMAIOB HEPABEHCTBA BHUJIA
U +V; —C; < O sanuceIBaroT st

1) s;ueex ¢ MUHUMAJIbHBIMU CTOMMOCTSIMU
2) 3aHATHIX AYEEK
3) siueek ¢ MaKCUMaJIbHBIMU CTOMMOCTSIMH
4) He 3aHATHIX SYEEK
7. Pemaercs TpancnopTHas 3a1a4a ¢ M mocraBmomkamu U N motpedurtensmu. B metone
MOTEHIMAJIOB KOJIMYECTBA 3aHATHIX KJIETOK JOJKHA OBITH ...
1) m+n
2)ym+n+1
3ym+n-1
4AHm-n+1
5 m—n-1
8. Bexrop — rpaauent mist nenesoit dyuximn f (X, X,) = 5X, + 2X, 3amaercs B Buzne
1) grad f =1(5;2)
2) grad f =(5;2)

3 0
3)grad f =
) 9 0 2
1 0Y2
4) grad f =
)9 0 1.3

5) HeT MPaBUIILHOTO OTBETA



9. 'eHepasibHasi COBOKYITHOCTB — 3TO ...
1) Bcst uiccnemyemasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTH CITy4aifHO 0TOOpaHHBIX OOBEKTOB
3) COBOKYITHOCTb 00BEKTOB, BBIOPAHHBIX Yepe3 ONpeIeICHHbIN HHTepBal
4) COBOKYITHOCTb U3 HENEPECEKAIOLIUXCSI TPYIIIT
10. ... — »TO0 Hambosee YacTo BCTpeyarouieecsi 3HaUeHUe BapHUaHTHI.
1) Menuana
2) Moga
3) pa3max BapbHUpOBaHUS
4) cpenHee 3HaUEHUE
11. CraTtuctuyeckue runoTe3bl

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

2) BBIABUTAIOTCS O BBIOOPOYHBIX COBOKYITHOCTSX, & IIPOBEPSAIOTCS TOXKE MO
BbIOOPOYHBIM COBOKYITHOCTSAM

3) BBIIBUTAIOTCS O TEHEPATBbHBIX COBOKYIMHOCTSIX, @ MPOBEPSIIOTCS 1O BEIOOPOUYHBIM
COBOKYITHOCTSIM

4) BBIIBUTAKOTCS O TEHEPATIBHBIX COBOKYITHOCTSIX, & TIPOBEPSIOTCS TOXKE 110
TreHEePaTbHBIM COBOKYITHOCTSIM
12. KoapdunueHT Koppelsainuy MpUHUMAET 3HAYCHUS
1)or 010 1
2) oT -0 J10 +o0
3) ot 0 1o +o0

4)or-1 o1
13. McnipaBienHasi BHIOOpOYHAs AUCTIEPCUST HAXOIUTCS TI0 (hopmyIie
se=_ N p,
1) n-1
2 2
Sz:znixi (znlxl)
2) n-1
s_ 1 .p
3) n-1
Nl p
4) n
14. Mopa BapHallmOHHOTO psijia
X; 0 |1 |2
n; | 1416 |10
paBHa...
11
2) 16
3)2
4) 10
15. Menuana Bapuanuonnoro psga 0,1,1,1,2,2,3,4,4 pasHa...
1)2
2) 1
3)4
4)3

16. Heckoabko BenmMYuH HU3MCPCHBLI C IMOIPCITHOCTAMMU.
HpI/I BBIYMTAHWHN TaKUX YUCECIT UX



1) oTHOCHUTEINIbHBIE TOTPEITHOCTH CKJIA/IBIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOTrpemHOCTH BBIYUTAIOTCS
17. HeckonpKO BEIMYUH U3MEPEHBI C ITOTPEILIHOCTSIMH.
[Tpu neneHuy TakUX YUCEI UX
1) OTHOCUTEINIBHBIE OTPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIEC MOTPEIIHOCTH BRIYUTAIOTCS
3) MOrpeuIHOCTH CKJIaAbIBAIOTCS
4) MOTrpemnHOCTH BBIYUTAIOTCS
18. HeckoabpK0 BETMYUH U3MEPEHBI C TIOTPEIIHOCTSMHU.
[Tpu yMHOKEHUU TaKUX YHCEI X
1) OTHOCHUTEINIBHBIE OIPEIIHOCTH CKJIAIbIBAIOTCS
2) OTHOCHUTEIIbHBIE MOTPEIIHOCTH BHIYUTAIOTCS
3) MOrpeurHOCTH CKJIaAbIBAIOTCS
4) MOTpPEeIHOCTH BBIYUTAIOTCS
19. JTanb! nBa yucna ¢ norpemmHocTsiMu x=8 + 0,3; y=5 £ 0,2. Pa3Hocts (X-Y) naet pe3yiabTar
1)3+0,5
2)3+0,1
3)310,1
4)3,1
20. dns BeIOOpKH n: X1, X2, ..., Xn BbIOOpOUHAs aucnepcust o6o3HaueHa uepes cumsoa D, .

Bemnuuna o, = /D, / Jn HasbiBaetcs

1) crannapTHO# OMIMOKON
2) CTaHIapTHBIM OTKJIOHEHHEM
3) BapralMoHHBIM K03 duIreHToM

3. METOJIUYECKHWE MATEPHAJIBI, OIPEJEJSIOIIUE ITPOIIETYPhI
OILIEHUBAHMSA 3HAHUM, YMEHUM, HABBIKOB 1 (UJIN) ONBITA
JESITEJJBHOCTH, XAPAKTEPU3YIONIUX 3TAINIBI ®OPMUPOBAHUSI
KOMIIETEHIIUI

Jlekuuy OLEHUBAIOTCA IO IOCEIIAEMOCTH, AKTUBHOCTH, YMEHHMIO BBIIEIUTH IJIABHYIO
MBICIIb.

[IpakTHyeckre 3aHATHS OLIGHUBAIOTCS 110 CAMOCTOSATENBHOCTH BBIIIOJHEHUS pPaOOTHI,
rPaMOTHOCTH B O(POPMIIEHUH, TPABUIIBHOCTHU BBIMIOJTHEHHUS.

CamocrosaTrenbHass paboTa OLIEHMBAETCA IO KAayecTBY M KOJHYECTBY BBIMOJHEHHBIX
JIOMAIIHUX padoT, TPaMOTHOCTH B O(OPMIICHUH, TPABUIIBHOCTHU BBIITOJHEHUS.

[TpomexxyTouHas arTecTaiusi IpoBOIUTCSA B (popMe 3aueTa C OLIEHKOM.

Kputepun oreHku 3aueTa MOTyT OBITh MOJYYEHBI B TECTOBOH (opMe: KOJIMUECTBO OAIIOB
WIH YAOBJIETBOPUTENIBHO, XOPOIIO, OTINYHO. [[J1s MOoTy4eHHsl COOTBETCTBYIOLIEH OLIEHKH Ha 3aueTe
0 KypCcy HCHONb3yeTCcsl HAaKONMUTENbHas CcHCTeMa OasIbHO-PEUTHHIOBOM pabOThI CTYIEHTOB.
HToroBas olieHKa CKJIAIbIBAETCS U3 CYMMbl OAJlJIOB UM OLIEHOK, MOJYYEHHBIX 110 BCEM pa3jeiam
Kypca 1 CyMMBbI 0aJllIOB IOJTYYEHHOM Ha 3aueTe.

Kpurepnn ouneHkn ypoBHsA 3HaHMM CTYJEHTOB C HMCIOJIB30BAaHMEM TECTa HA 3a4eTe IO
yueOHOM TUCITUIUINHE

OneHka XapaKTepUCTUKU OTBETA CTYJCHTA
OTnu4HO 86-100 % mpaBHIBHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIIETBOPUTEIIHEHO 51- 70%
HeynoBneTBopurenbHo Menee 51 %




OI_IGHKa «3adYTCHO» COOTBCTCTBYCT KpUTCPpUsAM OIICHOK oT «OTJIHUYHO» a0
«KYOOBJICTBOPHUTCIBHO.
OHGHKa «HE€ 3a4YTEHO» COOTBCTCTBYCT KPUTCPUIO OLICHKU «HCYAOBJIICTBOPUTECIILHO).

KonuuectBo 0ayioB U OlLIEHKa HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOLIO, OTIUYHO
ONPENIETSAIOTCS MPOTPAMMHBIMHU CPEJICTBAMU IO KOJIMYECTBY MPABUIIbHBIX OTBETOB K KOJIHYECTBY
CIIy4aifHO BRIOpaHHBIX BOIIPOCOB.

Kputepun onieHUBaHHSI KOMITETEHITUH CIIEAYIOIIUE:

1. OrtBersl uMEIOT IMOJIHbIE pemieHuss (C MpaBUIbHBIM  OTBeToM). Mx conepkanue
CBUJCTEIBCTBYET OO0 YBEPEHHBIX 3HAHUSX OOYYAIOIIErocs W O €ro yMEHHUU peliaTh
npodeCcCuOHAIBHBIC 33/1a4H, OIICHUBACTCS B 5 OAJIJIOB (OTIMYHO);

2. bomee 75 % OTBETOB MMEIOT TOJHBIC pelieHHs (C MPaBWIBHBEIM OTBeTOM). X comepkaHue
CBUJCTEIBCTBYET O JOCTAaTOYHBIX 3HAHUSAX OOydYaromerocs M €ro YMEHUH pellarh
npodeccnonanbHbIe 3a1a49u — 4 6aya (XopoIo);

3. He menee 50 % oTBETOB MMEIOT MOJHBIC pPellIeHUs (C MpaBUILHBIM OTBETOM). VX comeprkaHue
CBUICTEILCTBYET 00 YJOBIICTBOPUTEIBHBIX 3HAHUSAX OOYYAIOIIETOCS M O €r0 OrpaHUYCHHOM
YyMEHMH peuiatb npodecCHOoHaIbHBIE  3aJaud, COOTBETCTBYIOIIME ero Oymymiei
kB pukamym — 3 6ayia (yI0BICTBOPUTEILHO);

4. Menee 50 % OTBETOB HMEIOT peIIEHUS C NPaBUIBHBIM OTBeTOM. WX coxpepxkanue
CBUJCTEIBCTBYET O CJIA0BIX 3HAHUAX OOy4YaloOmerocss W €ro HEYMEHUW peliarh
npodeccruoHanbHble 3a1a4i— 2 0asia (HeyA0BIECTBOPUTEIHHO).
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