MUHUCTEPCTBO CEJbCKOI'O X035l CTBA POCCUNCKON ®EJAEPALINHN
®EJIEPAJILHOE rOCY IAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJILHOE YUPEX/EHWE
BBLICLLIETO OEPA30BAHNMA

«Kazancxkuii rocyaapCcTBeHHbII arpapHbId YHHBEPCHTED?
(®PIr'BOY BO KAZAHCKMI I'AY)

MHCTHTYTa MEXaHH3ALMH 1 TEXHHYECKOro CepBHCa
Kadenpa ¢pusuku u MaTeMaTHKH

_VTBEPK/IAIO
o HepBBiﬁﬂpopeKTop [POPEKTOP MO
HayuHoOi1 padoTe u LNpoBoii
tbOpann npodeccop
- 4b.I' 3uranwnH

®OOH/J{ OUEHOYH bIX CPEI[CTB
JJisi MPOBEAEHUA IPOM EKYTOUYHOU ATTECTAIIMA OBYYAKOIIUXCS
no JUCHOUIIMHE
«MeToabl 00pabOTKH TAHHBIX»
(Ouenounble CPEACTBA H METOIHYECKHE MATEPHABI)

npusoskeHue K paboueii nporpamMme AMCLHILTIHBL (K paboueii porpamMme MpaxKTHKH)
['pyrna Hay4HbIX CMELHAIbHOCTEH
4.3 ArpovH:KeHepHs U NHUIEBbIE TEXHOJI0THH
HayuHasi crneuHaJbHOCTh

4.3.1. TexHOJOrHH, MAITHHBI H 000PY/I0BAHHE ArPOTIPOMBILIJIEHHOI0 KOMILICKCA

YpoBeHb
IMoaAroToBKA HAYYHLIX H HAYYHO-II€JArOrHYEeCKHX Kaapos

dopma 00yueHust
Ounas
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Cocrasurens: 1.1.H., npodeccop 4 Hbstos P.1.

Ouenounbie cpencrsa obcy:kaeHbl M 0NOGpPEHbl HA 3aCeNaHUU Kad)eﬂpbl GU3HKH B MaTeMaTHKU
«25» anpens 2022 (nporokon Ne§) /]

3asenyromnuii kadenpoii Gusnukn )
1 MareMaTHuku, npodeccop, 1.T.H. ¥ ~  Hbsaros P.U.

Pacemotpenbl n onoGpeHb! Ha 3acenaHuy METOAMUECKON KOMHCCHH HuctutyTa Mexanusauum u
TEXHHHECKOro ceppuca «28» ampens 2022 r. (mpotokon Ne 9)

[Ipencenarens Meronnueckoii komuccun:
NOUEHT Kahenpbl QU3MKH U MATEMATHKH, K.T.H,

3uHHaTyHHA A H.

CornacosaHo: ,
Hupextop MHCTHTYTA MEXaHU3ALMH 1 TEXHHYECKOrO cepBHca, '

JOUEHT Ka(enpbl SKCIIyaTallui ¥ PEMOHTA MALIMH, K.T H. Mensenes B.M.

[Iporokon Yuenoro cosera UM u TC Ne 9 ot «11» mas 2022 r.

(]



1. IEPEYEHHh KOMIETEHIIUA C YKABAHUEM ITAIIOB X ®POPMHUPOBAHMUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrate OCBOEHMS NPOrpaMMbl MOATOTOBKM HAy4YHBIX M HAy4YHO-IENAarOrMYeCKHX
KaJpoB B aCUpaHType M0 Hay4yHOW crmeuuanbHocTd 4.3.1. TexHojoruu, MamumHbel U 000pyIOBaHHE
arpoIpoOMBILIIIEHHOTO KOMIUIEKCa, OOydaroluiics 1o aAucuuIuiuHe «MeToabl MaTeMaTH4ecKOro
MOJIETUPOBAHUA» JOJKEH OBJIA/IETh CIEIYIOIIUMHU PE3yIbTaTaMU:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIIMHBI

Konx xomriereHnnu PesynbpTaThl ocBO€HUS 00pa30BaTEIbLHON MPOTrPAMMBI
VYK-1 CnocobHocTs K | 3HATH:
KPUTUYECKOMY aHAJIN3Y U | OCOOEHHOCTH  HCIOJb30BAHUSA  COBPEMEHHBIX  METO/0B
OLICHKE COBPEMEHHBIX | MAaTEMaTUYECKOTO MOJIETTUPOBAHUS npu pelieHun
HAy4yHBIX  JOCTH)KECHHH, | UCCIIENOBATEIbCKUX U IIPAKTUYECKUX 3a1a4y B
TEHEPUPOBAHUIO  HOBBIX | PO(eCcCHOHAIBHON 1eATENbHOCTH.
W€  TOpH  PEUICHUHU | YMeTh:
HCCJIEIOBATEIbCKUX U | BBIIOJHATh pabOThl IO  HKCIOJIb30BAHHUIO  COBPEMEHHBIX
IIPAKTUYECKUX 3a7ad, B | METOJOB MAaT€MaTU4YECKOrO MOJCIUPOBAHUSA IIPU PELICHUH
TOM qucIe B | HCCJEI0BATEIbCKUX U MIPaKTUYECKUX 3a1a4y B
MEXIUCLHUIIIIMHAPHBIX npodeCcCHOHATILHOM 1eATEIbHOCTH.
oOJractax Baagern:
criocobamu MCII0JIb30BaHUs COBPEMEHHBIX METO/I0B
MaTEeMaTHUYECKOI 0 MO/IETTUPOBAHUS npu pelieHun
HCCIIE0BATEIBCKUX U IIPaKTUYECKUX 3az1a4y B
pohecCHOHATIbHON e TEIbHOCTH.




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

Bonpocsl kK HHAUBUIYAJIBLHOMY cO0eceI0BAHNIO

1. Knaccudukanus METo10B MOJCIIUPOBAHHUS.

2. OTanbl NOCTPOEHUSI MATEMATUYECKONU MOJEIIH.

3. [IpsimMblie 1 0OpaTHBIE 3a/1a4 MATEMAaTUYECKOTO0 MOJICITUPOBAHMUSL.

4. KoHuenryanbHass M MaTeMaTH4yecKass IOCTAaHOBKM 3aJad  MaTe€MaTHYeCKOro
MOJCIIUPOBAHUS.

5. TectupoBanue U uAeHTU(GUKAIMST MATEMAaTUIECKUX MOJEIEH.

6. BrruncnuTenbHbId SKCIIEPUMEHT.

7. [IporpammHBbIe cpencTBa KOMIIBIOTEPHOTrO MozenupoBaHusa. Crenuanau3upoBaHHbIE
MaKeThl IPOrpamM.

8. [Toryuenue u 00paboTKa TAHHBIX AJIST MOJEITUPOBAHUS

9. AKTHUBHBIN U TaCCUBHbBIN 3KCIIEPUMEHT.

10.  IlepBuuHas 06pabOTKa pe3ynbTaTOB IKCIEPUMEHTAIbHBIX UCCIIEIOBAHUM.

11.  CrangapTHOE OTKJIOHEHHE.

12. CranmapTHas ommoKa.

13. B3BemenHoe cpennee.

14. 3amaun anmpoKCUMauy QyHKIUIMU.

15. MeTo1 HAaMMEHBIIINX KBAJIPATOB.

16.  PerpeccuOHHBII aHAIM3.

17. KoppenaunoHHbii aHanus.

18. OnTuMHu3aIMOHHBIE MOJIETH M MX KJIacCU(DUKaIIUS.

19. JIuneliHOE U HEIIMHEWHOE TPOrPAMMUPOBAHUE.

20.  TIlpencraBieHue THUIIOBBIX TPOW3BOJCTBEHHO-)KOHOMUYECKUX 3a1ad B BHJIC
ONTUMHU3ALMOHHBIX MOJIENEH.

21. ['padmyeckuit MeTo pelieHns 3a1a4u JUHEHHOTo POrpaMMUPOBAHHUS.

22.  CuMIUIEKC-METOJ JAJI PEUICHUs 3a]1a4yl JIMHEMHOTO MPOTPaMMUPOBAHUS.

23.  TpancnoprHas 3ajaya.

24.  Metoa NOTEHIMAJIOB ISl pEeLIEHUs TPAHCIOPTHOM 3a1a4H.

25. MeTton ckaHUPOBAHUS JJISl PEIIEHUS HEJIMHEHHBIX 3a/1a4 ONTUMH3ALUH.

26.  MeToa NOKOOPAUHATHOTO CIyCKa JJIs pEUICHUsI HETMHEHHBIX 3a/1a4 ONTUMHU3ALINH.

217. I'panrieHTHBIE METOIBI AJISI PEIICHUST HETMHEMHBIX 3a7]a4 ONTUMHU3AIMH.

28.  Mertoa HaucKOpeHlero cnycka AJjis peluieHus: HeTMHENHBIX 3a/1a4 ONTUMU3ALINH.

29. Meron HeompeneneHHbIX KodhdummeHToB Jlarpamka nas pelmieHus HETMHEHHBIX
YCIIOBHBIX 33]1a4 ONTUMH3AIUH.

30. Meron mrpadHbIX (QyHKOUE 71 peIIeHUS HEIWHEWHBIX YCIOBHBIX —3a/a4
ONTUMU3ALIH.

31. UucnenHas peann3anus MaTEMaTHYECKUX MoieNield. BeraucinurenbHbIin
HKCIIEPUMEHT.

32. M cTOYHMKY TOTPENTHOCTH B YACIEHHBIX PacyeTax.

33.  UwucneHHble METO/BI PEIICHUS HETMHEUHBIX YPAaBHEHUH.

34. UuciieHHbIe METO/Ibl PEIICHHS CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHUM.

35. YuciieHHbIE METOIbI PELICHUS CUCTEM HEJIIMHEWHBIX YPAaBHEHUI.

36. YuciieHHOe HHTErpUpOBaHUEe (DYHKITHI.

37.  Meroas! Ditnepa u Pyrre-KyTTsl a5 perienust 0ObIKHOBEHHBIX

nuddepeHIaIbHBIX YPAaBHEHHI ITEPBOTO MOPSAKA.



38.  Buzsl KpaeBbIX yCIOBUI NPU MOAETHUPOBAHUN OOBEKTOB C TOMOILBIO
nuddepeHIAIbHBIX YPaBHCHUM.

39.  Metoa KOHEUHBIX pa3HOCTEH I pereHus OOBIKHOBEHHBIX JU(epeHIIaTbHBIX
YpPaBHEHMI BTOPOIO NOPSIIKA.

40.  CyTb CeTOYHBIX METOIOB peuieHus Au(PpepeHInanbHbIX YPAaBHEHNH B YaCTHBIX
IPOU3BOJIHBIX.

Bonpocsl k Tecty
JdemMoHCcTpauMOHHAS Bepcus

1. OnTumu3zanus. B Buje KOMIPOMHCCHOTO BapUaHTa UILETCS PELICHHE ...
1) HenuHelHOM 3a1aun
2) LeTOYUCIICHHON 3a1aui
3) MHOTOKpUTEpPHAJIbHOM 3a1auu
4) ycloBHOM 3a/1a4u
5) KBaApaTUYHOM 3aa4H.
2. Ontumuzanus. C nomotibio Metoaa quddepeHIMpoBaHUS HEJIb3s PEIIUTD ...
1) HeMHEeHHYIO 3a/1auy
2) uenovrCcIeHHYIO 3a/1auy
3) MHOTOKpHUTEPHUATLHYIO 3a/1a4y
4) nuHeiHyIo 3a1a4y
5) KBaApaTUUHYIO 3a/1a4y.
3. TpancnopTHas 3a7jaua Ha3bIBaeTCs 3aKPHITON, €CIIU

) Sa,>3b,

i=1 =

j=1

2) iai <>bh
i=l

3)§q=§@

n n
4) Xa, #2Db,
i=1 j=
4. Ecnu 3a1a4a TMHEHHOTO IPOTPaMMHUPOBAHUS MPHUBEIeHA K KAHOHMYECKOMY BHITY, TOT/A
KOJINYECTBO YPAaBHEHHH B €€ OTPAHUYCHUSAX OOBIYHO OBIBAET 1» 1~ KOJIMYECTBA HEU3BECTHBIX.
1) meHb1IE
2) paBHO
3) 6ombIie

5. HpI/I peIICHUN TpaHCHOpTHOﬁ 3ala4v MCTOAOM IMOTCHIINAJIOB YpPAaBHCHUA BU A l/li + Vj = Cij

3aIlUCBIBAIOT JIJIS
1) stueex ¢ MMHUMAIbHBIMU CTOUMOCTSIMU
2) 3aHATBHIX AYEEK
3) siueeKk ¢ MAaKCUMAJIbHBIMUA CTOMMOCTSIMH
4) He 3aHATHIX SYEEK
6. IIpu pemieHun TpaHCIIOPTHOH 3a1a4X METOAOM IIOTEHLIMAIOB HEPABEHCTBA BHUJIA

u+v,—c; < 0 3anwuceBaroT 1

1) s;ueek ¢ MUHUMAJIbHBIMH CTOMMOCTSIMU

2) 3aHATBHIX AYEEK

3) siUeeK ¢ MaKCUMAJIbHBIMU CTOMMOCTSIMU

4) HE 3aHATHIX SYECK
7. Pemaercs TpaHCTIOpTHAS 3a7a4a ¢ /71 TIOCTaBIUIMKAMH B 11 TIoTpeOuTesiMu. B metoe
MOTCHITMAIOB KOJIMYECTBA 3aHATHIX KJIETOK JOJIKHA OBITH ...



1) m+n
2ym+n+1
Y m+n—1
4y m—n+1
5 m—n-—1
8. Bexrop — rpaauent s nenesoit dyukunn f (X, X, ) = 5x, +2x, 3agaercs B Buze

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

3)gradf=3 0
0 2

4)gradf=1 02
0 1)A3

5) HeT NpaBUIILHOTO OTBETA
9. I'enepasibHasi COBOKYITHOCTb — 3TO ...
1) Bcst uccnenyemasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTb CIy4ailHO OTOOpaHHBIX O0BHEKTOB
3) cCOBOKYIHOCTb 00BEKTOB, BBIOPAHHBIX YEPE3 ONPEACIICHHbIN HHTEpBaJl
4) COBOKYIHOCTb U3 HEMEPECEKAIOIUXCS TPYIIT
10. ... — 310 HanboJee YacTo BCTPEYaroIeecsl 3HaYCHUE BAPUAHTHI.
1) Mequana
2) Mmoga
3) pa3max BapbUpOBaHUs
4) cpenHee 3HaUEHUE
11. CraTucTuueckue TuIoTe3sl
1) BBIABUTAIOTCS O BBIOOPOYHBIX COBOKYITHOCTSIX, & TIPOBEPSIOTCS 110 TeHEPATbHBIM
COBOKYITHOCTSIM
2) BBIIBUTAIOTCS O BHIOOPOYHBIX COBOKYITHOCTSIX, @ IPOBEPSIIOTCS TOXKE IO
BbIOOPOYHBIM COBOKYITHOCTSIM
3) BBIABHUTAIOTCS O T€HEPAITBHBIX COBOKYITHOCTSIX, @ IIPOBEPSIFOTCS MO BEIOOPOYHBIM
COBOKYITHOCTSIM
4) BBIIBUTAIOTCS O TEHEPATHHBIX COBOKYITHOCTSX, a TIPOBEPSIOTCS TOXKE TI0
reHepaIbHBIM COBOKYITHOCTSIM
12. KoapdunueHt koppensiiuy NpuHIMaeT 3Ha4eHus
I)or0mo 1
2) oT -0 J10 +o0
3) ot 0 g0 +0
4)or-1mo1
13. UcnpaBneHnHas BBIOOpOYHAs AUCTIEPCUs HAXOIUTCS 10 (popmyre




n—1

2 :—'DB
4) n
14. Mona BaprualiuOHHOTO psifia
; 0 |1 |2
; 14|16 | 10
paBHa...

11

2) 16

3)2

4)10

16. HeckonpKO BETMYMH U3MEPEHBI C MIOIPEIIHOCTIMHU.
[Tpy yMHOKEHHH TaKUX YHCEN UX
1) OTHOCUTENBHBIE MOTPEIIHOCTH CKIIABIBAIOTCS
2) OTHOCUTEJIHHBIC MTOTPEUTHOCTH BBIYUTAIOTCS
3) HOrpelIHOCTH CKIIAAbIBAIOTCS
4) NOrpemHOCTH BBIYUTAIOTCS
17. Hanb! nBa uncia ¢ norpemHocTsamu x=8 + 0,3; y=51 0,2. PazHocTh (X-y) AaeT pe3ysibTaT
1)3%0,5
2)3u0,1
3)3%0,1
4)3,1
18. KpaeByto 3anauy mist qudGepeHIHaIbHOTO YPABHCHHSI MOXKHO PEITUTh
1) meTogom Diinepa
2) METOJIOM KOHEUYHBIX pa3HOCTEN
3) meronom Pynre-KyrTh
4) metosiom CumIicoHa
19. O61ee pemenne qudepeHaIbHOro ypaBHeHus " '+a ' +ay=f(x) conepxur
1) aBe MpOU3BOJIbHBIE TOCTOSIHHbBIE
2) Tpu IPOU3BOJIBHBIC TOCTOSIHHbIE
3) oHY TPOU3BOJIBLHYIO TTOCTOSIHHYIO
4) yeTpIpe MPOU3BOJIbHBIE TIOCTOSIHHBIE
20. HauanbHoe ycnoBue nuddepeHanbHOro ypaBHEeHH
y'=f(x,y) Oyner 3a7aHo, eciii B ypaBHEHUU
1) u3BECTHO OJJHO U3 pelIeHU
2) U3BECTHO 00I1Iee pelieHne
3) u3BecTHO 3HaUeHUE (PYHKIUH Y TIPU X=X
4) mpaBasi 4acTh IOCTOSTHHA

3. METOJUYECKHE MATEPHUAJIBI, OITPEJIEJISIFOIIUE ITPOLIE/YPbI
OILIEHUBAHMS 3HAHUM, YMEHWUM, HABBIKOB U (MJIN) ONIBITA
JESITEJJBHOCTH, XAPAKTEPU3YIONINUX 3TAINIBI ®OPMUPOBAHUSI
KOMIIETEHIIMI

JlexnuM OLEHHMBAKOTCA M0 ITOCEIIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIICINTH TJIaBHYIO
MBICJIb.

IIpakTHyeckue 3aHATHS OLIGHUBAIOTCS IO CaMOCTOSATEIBHOCTU BBIIOJHEHUS pPabOTHI,
IPaMOTHOCTH B 0()OPMIICHUH, TPABUIBHOCTH BBITTOJIHEHHS.

CamocrodarenbHass paboTa OLEHUBAETCA IO KAYeCTBY M KOJHMYECTBY BBINOJIHEHHBIX
JIOMAIIIHUX padoT, TPaMOTHOCTH B O(POPMIICHUH, TPABHIIBHOCTH BBITTOTHEHUS.



[TpomesxyTouHas aTTecTanus NPOBOIUTCA B (hOpME 3a4eTa C OLCHKOM.

Kputepuu oneHku 3aueta MOTYT OBITH MOJIyYE€HBI B TECTOBOM (hopMe: KOJTUYECTBO OaioB
WIH YAOBJIETBOPUTEIIBHO, XOPOLIO, OTIMYHO. /{151 OJIy4eHUs] COOTBETCTBYIOIIEH OLIEHKH Ha 3a4eTe
[0 KypCy HCHOJB3YEeTCsl HAKONUTENbHAas cHUCTeMa OallNIbHO-PEHTHHIOBOM pabOThl CTYIEHTOB.
HToroBasi OLeHKa CKJIAIBIBACTCA U3 CYyMMBI OQJIJIOB MJIM OLIEHOK, MOJYYEHHBIX IO BCEM paszzeiiam
Kypca u CyMMBbI OajlJIOB IOJy4YEeHHOW Ha 3a4eTe.

Kpurepun oueHKH ypoBHS 3HAHUI CTYJEHTOB C HCIIOJIb30BAHMEM TECTa Ha 3a4eTe II0
yueOHOM TUCIUIIINHE

Onenka XapakTepUCTUKH OTBETA CTY/IEHTA
OTiinyHO 86-100 % mpaBUILHBIX OTBETOB
Xopomio 71-85 %
Y 10BI€TBOPUTETHEHO 51-70%
HeynosnerBopurenbHo Menee 51 %

OHGHKa «3a4YTCHO» COOTBCTCTBYCT KpUTCpUsAM OLCHOK oT «OTJIIUYHO» a0
«YHAOBJICTBOPHUTCIIBHOY.
OI_IGHKa «HC 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLCHKHU «HCYAOBJICTBOPUTCIILHO.

KonuuecTBo 0aioB U OlLIEHKA HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOLIO, OTIUYHO
OTPENIETISIOTCS] MPOTPAMMHBIMHU CPEJICTBAMH T10 KOJIMYECTBY NMPABHIIBHBIX OTBETOB K KOJIMYECTBY
CIIy4aifHO BRIOPaHHBIX BOIIPOCOB.

Kpureprnn onieHuBaHMsI KOMIETEHIIUH CIIETYIOIIHE:

1. OtBersl HMEIOT TMOJHBIE pemeHuss (C TpaBWIBHBIM OTBeTOM). HWX coxaepkaHue
CBHJICTEIILCTBYET 00 YBEPEHHBIX 3HAHHMAX OOYYalOMIerocs M O €ro YMEHUH pelarh
npodeCcCHOHAIBHBIC 3/1a4H, OIICHUBACTCS B 5 OAJIJIOB (OTIMYHO);

2. bonee 75 % 0TBETOB MMEIOT MOJIHBIE peLICHUs (C MpaBUWIbHBIM OTBeTOM). VX comepxaHue
CBHUJIETENILCTBYET O JOCTAaTOYHBIX 3HAHUAX OOydaroUmlerocs W €ro YyMEHHUU pelaThb
npodeccuoHabHbIC 3a/1a4u — 4 Gayuia (Xopoiio);

3. He menee 50 % OTBETOB UMEIOT MOJIHBIE PELIeHUs (C MPaBUIBHBIM OTBETOM). VX conep:kaHue
CBHUJIETENILCTBYET 00 YJOBIETBOPHUTENBHBIX 3HAHHUSIX O0YYArOIIErocss M O €ro OrpaHuYeHHOM
YMEHUHM pemarbh NpodeccHOHalbHbIE  3aJjauyd, COOTBETCTBYIOLIME ero  Oyaymei
kBanuukau — 3 6aia (yJI0BJIETBOPUTEIHHO);

4. Menee 50 % OTBETOB HMEIOT pEIICHUS C TMPaBHIBHBIM OTBeTOM. WX coaepxaHue
CBHJICTEIILCTBYET O CJIA0BIX 3HAaHUSAX OOy4aromerocss © €ero HEYMEHHWH pemarh
npodeccuoHaIbHbIe 3a/1a4l— 2 6asuia (HeyJOBJIETBOPUTEIBHO).



