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01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MareMaThueCcKoe Mo/ie/IiPOBaHe U UCKYCCTBEHHBIM UHTeJIeKT

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.B./1B.09.02 KomOuHaTOpHBINM aHAaIM3 OTHOCKTCS K YacTH, pOpMUpPyeMOl YYaCTHUKaMH
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH

(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

HAYKax u mexHuke

mexHuke
IIK-13.2: 3Haem
Mamemamuueckue mMemoobil
obpabomku uH¢opmayuu,
nosyueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHuil

IIK-13.3: Ymeem KoppeKmHO
UCNO/Mb308aMb MEmMoObl
C030aHUsA, aHanu3da u
uccneo0o8aHus
Mamemamuyeckux mooenell,
YyMeem npumeHsimb
YuC/NeHHble U aHaAUumuyecKue
MemoOb! pelueHust 6a308bIX
Mamemamuueckux 3a0ay u
KAdccuueckux 3aoau
ecmecmeo3HaHus 8
npakmuueckol destmeabHoCMuU
IIK-13.4: Bnadeem Hagbikamu
UCNo/b308aHUSA
Mamemamuyeckux mMemoooe
obpabomku uHgopmayuu,
noayueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHutl

KOMOUHAMOPHbIX 06eKmMos;
umemb npedcmasneHue o
cmandapmHbix (npasuna
paseHcmed, Cymmbl U
npou3seedeHus) u bosee
CNONHCHBIX Memooax
KOMOUHaMOpuKu
(npoussodswjue yHkyuu,
Mmemoo pewema, meopus Iotia)

IIK-13.2:

3Haem mamemamuyeckue
MemoOobl obpabomku
uHpopmayuu, noayueHHoli 8
pe3yabmame
IKCNepUMEeHMANbHbIX

uccnedosaHuil

ITIK-13.3:

Ymemb nonb3oeambcs
6a3oebimu Memodamu
KombuHamopuku (npasuna
CyMMbl U npou3sgedeHusl, Memoo
BK/IIOUEHUSL U UCKIIOYeHUsl,
packpbimue AUHeUHbIX
DeKyppeHmMHbIX COOMHOWeHUL).
Bnademb Haebikamu petueHus
NPUKAAOHbIX KOMOUHAMOPHbIX
3a0au, eK/aUas 3a0avu u3
anzebpbi (meopus epynn,
MHO20U/1eHbl, KOMNIEKCHble

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-13: CnocobeH TIK-13.1: 3Haem memoObl IIK-13.1: Tecm
ydacmeoeamb 6 €030aHusl, aHanu3da u 3Hamb 0CHOBHble NOHAMUS U KoumponbHas 3quém:
uccaedosanuu uccnedosanus ymeepacOeHus OUCYUNAUHDBI paboma 3adauu
mamemamuyeckux - .
- mamemamuyeckux mMooesneli 8 | «KomMbUHamMoOpHbIil aHanu3»,
MoOesneli 8
ecmecmeeHHbIX HAyKax u onucaHue 0CHOBHbIX
ecmeCcmeeHHbIX




uucAa) u Mamemamu4ecko2o
ananusa (paznodicerue yHkyuli
8 cmeneHHble psobl,

2unepbonuueckue hyHKyuu)

IIK-13.4:

Bnadeem Hasbikamu
UCNONb308aHUS
MamemamuyecKux memooos
obpabomku uH¢opmayuu,
no/yueHHol 8 pesyabmame
3KCNepuMeHmManbHbIX

uccnedosaHull

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/TUHBI

oyHasn

OG61yasi TPy/[0€MKOCTB, 3.€. 2

Yacos 1o yue0HOMY IJIaHY 72

B TOM 4HUCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHA JIEKIJMOHHOI'0 THIIA 16

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIe padoThI) 16

- KCP 1

caMocTosATe/IbHasA padoTa 39

IIpoMe)xyTouHasi aTTecTamis 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMBeO0eHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HavmeHOBaHMe pa3[iesioB U TeM [JUCLUILIHBI Bcero B TOM UHC/Ie
Yachl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C Iperno/iaBaresiem),
Yachkl U3 HUX
3aHSITHS CamocTosTenbHas
CEeMHHApCKOro pabora
3aHaTHA THNa o6yuarowerocs,
JIEKLJUOHHOTO | (MpakThHueckue | Bcero qacel
THIa 3aHsATHs/abopa
TOpHbBIE
paboThI), Uacel
b o b b ¢
0 0 0 0 0
Tema 1. Knaccruueckre KOMOHHATOPHBIE 0OBEKThI 4 1 1 2 2
Tema 2. "HoBble" KOMOUHATOPHbIE 00BEKTHI 4 1 1 2 2
Tema 3. 3agauu o pa3byeHun umcesn 4 1 1 2 2




Tema 4. 3agaun 0 pa3breHNH MHOXKECTB 4 1 1 2 2
Tema 5. @yHKIMOHAIBHOE TIPe/ICTaBIeHHe KOMOHMHATOPHBIX 0OBEKTOR 4 1 1 2 2
Tema 6. ITpousBogsiue GyHKIMH 20 4 4 8 12
Tema 7. DKCIIOHeHLMaIbHbIe POU3BOAsIIMe (HYHKLN 14 3 3 6 8
Tema 8. PelieHnie MMHelMHbIX PeKYPPEHTHBIX YpaBHEHUH 9 2 2 4 5
Tema 9. Metop, peleta 8 2 2 4 4
ATTectarust 0

KCP 1 1

Nroro 72 16 16 33 39

CojepikaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

1. Knaccuyeckrie KOMOWHATOPHBIE 00BEKTHI. [lepecTaHOBKM (TO/ICTAHOBKH), TOJMHOKeCTBAa. BHOMUabHast
dopmysa, cymMmMa GMHOMHAIBLHBIX KOG GULIEHTOB, CUIMMETpPHUS U YHUMO/JA/IbHOCTh. PeKyppeHTHbIe
COOTHOILIeHUs 11 OMHOMHUATBHBIX K03(ULMEHTOB.

2. HoBble KoOMOMHATOPHBIE 00BEKTHL. [lepecTaHOBKH 3alaHHOTO MYJIbTUMHO>KECTBA.

3. Pa36uenue umcen. YnopsioueHHbIe pa30ueHus Ha 3aZlaHHOe YHCIIO C/laraeMbIX.

4. Pa30uenue ynces. YopsoueHHbIe pa3bueHys Ha 000e YHCIIo ClaraeMbiX.

5. Pasbuenue uncen. HeynopsiioueHHble pa301eHust Ha 3alaHHOe UKC/Io CJlaraeMblX.

6. Pa3buenue uncen. HeynopsizoueHHble pa3brieHust Ha Jir0b0e YnCIIo CiaraeMbix.

7. Pa3bueHne MHOKecTB. HeyropsijoueHHble pa30ueHyst Ha 3aZlaHHOe UKCIo OI0KOB.

8. Pazbuenne mHOXecTB. HeyropsijoueHHbIe pa3bueHus Ha Jiroboe uncsio 610K0B.

9. Pa3bueHnie MHOXeCTB. YTIOpsijoUeHHbIe pa30reHysl.

10. Pa36ureHws MOICTaHOBOK Ha LIUKJIBI.

11. dyHKIMOHABHOE Mpe/iCTaB/IeHre KOMOMHATOPHBIX 00beKTOB. THITbI QYHKIMH U Pa3TMYUMOCTh
37eMeHTOB. Tabmija KOMOMHATOPHBIX OOBHEKTOB.

12. TIpousBoasamiue GpyHkiur. OO6I1as Teopus TUHEHHBIX 0[HOPOHBIX PEKYPPEHTHBIX COOTHOIIIEHHH.
13. [TpousBopsiiue GyHKUKN. CUCTeMbI TMHEMHBIX OJHOPOJHBIX PEKYPPEHTHBIX COOTHOIIEHUH.
14. ITpousBopsiue yHKUMU. HeonHOpOAHbBIE peKypPeHTHbIe COOTHOIIEHHSI.

15. TIpou3Bopsiue ¢yHKUUN. [IpuMepb! TUHEHHBIX PeKYPPEHTHBIX COOTHOLLEHUH C TTepeMeHHBIMU
Ko3dduieHTaMu.

16. [TpousBopsiue GyHKUWU. [Ipumep pellieHNst HeTMHEeHHOTO0 PEKYPPEHTHOTO0 COOTHOIIeH s (Urca
Karanana).




17. IlpownsBogsmue ¢pyHKUMU. [TofcueT urca crieljuaau3upoBaHHbIX MY/IbTHMHOYKECTB.
18. TIpou3Bosiias GyHKUUS [y pa30HUeHni urcer.

19. BKCHOHEHHHaHbele npousBosdigre be'HK]_lI/II/I. Wx ucrnonb3oBaHue [JI HaXOXXAEeHW IepeCTaHOBOK
Crieffia/IM3uPpOBAHHBIX MYJIbTUMHO>XXECTB.

20. ITpousBogsmue dhyHKImM urcesn CTUPAMHTa 2-T0 poja u umces bera.

21. ITpousBogsmue ¢hyHkImu urcen CTupauHra 1-ro poja.

22. MeTtop petera. [TogcueT urcia 6ecriopsKoB.

23. Metop pemueta. [Toacyet uricia Oy/eBbix GyHKIMI 63 GUKTUBHBIX IepeMeHHBIX.
24. Metog, peweta. [logcueTr KoyiMuecTBa NPOCTBIX UKACET U3 3aJaHHOT0 Jharna3oHa.

25. Metoq peiuera. HaxoxzaeHue ¢hyHKUuM Diiiepa (KOJMUeCTBa Urcesl, He IPeBOCXOASAIIMX 3aJaHHOr0 YncIa
Y B3aMIMHO TPOCTBIX C HUM).

26. Metog pewera. Ero npumeHeHrie K BEIYMCIEHUIO TEPMaHEHTOB.

4. YueOHO-MeTOoaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta 0oOyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3a/laHUSIM /1S TEKYIlero KOHTPOJISi M TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJIeHHBIM B II. 5.

1. Ilynb Muxann Muxaiinoru. KomOruHaTopuKa : crielikypc : yue0. mocobue / Hrkeropoackui
rocyzapctBeHHbIl yHuBepcuteT um. H. U. JlobaueBckoro. - H. Horopog : 3a-8o HHI'Y, 20009. -
167 c. - ISBN 978-5-91326-130-4 : 168.75.

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=455898&idb=0

2. bubnmoreka Eqworld
http://eqworld.ipmnet.ru/

5. @®OoHJA OLEHOYHBIX CPEJCTB //Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalMy Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00X0JUMBbIE [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUS:

5.1.1 TunoBble 3ajaHus (oneHO4YHOe cpeAcTBO - TecT) A OLeHKH C(HOPMHPOBAHHOCTH
komnerenyu I1K-13:

1. YTo 13 mepeuncieHHOro Huxe siyisgeTcs CAHoHUMoM cioBa COUETAHUE ?



1) nmogMHOXKecTBO ~ 2) KopTexxk  3) pa3bueHue 4) He3aBUCHUMBIH LUK

2. YeMy paBHO 4uMCJI0 pasmelleHuy us 6 o 37?

1)10 2)20 3)60 4)120

3. UeMy paBHO UMC/I0 COYETAHUM C TOBTOPEHUSIMU U3 3 1O 57

DO 2)1 3)10 421

4.T'pad nmeer n BepumH U m pebep. CKOMBKO Y HETO pa3/IMUHbIX OCTOBHBIX MOATpacdoB?

1) 2n 2) 2m  3)m+n 4)mn

5. Kakuve KOpHU UMeeT XapaKTepruCThYeCcKoe ypaBHeHUe JIMHEWMHOT0 PeKyPPeHTHOI'0 COOTHOLLIeHUS
an+2 = 5an+1 - 4an?

1) 1 kxpaTHOCTH 2 2)1ud 3)1lu -4 4)-1u4

6. CKO/IBKO CyILL[eCTBYeT HeUeTHbIX MPOCTBIX UMCesl, He IpeBocxodamx 207

1)5 2)7 3)8 4)10

7. CKOJIBKO CyLL|eCTBYeT HaTypa/bHbIX UuCesI, He TipeBocxoAamx 30 1 B3auMHO npocThix ¢ 307

1)5 2)7 3)8 4)10

8. CKOJIbKO flesmUTesiel CylecTByeT y uuciaa 647

)5 2)6 3)7 4)8

9. CKOJIBKO CyIIIeCTByeT 6eCTriopsiIKOB U3 TPeX 37IEMEHTOB?
D1 22 3)3 44

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

Ouenka Kpurepun oniennBanus

3a4TeHO BepHo periieHo He MeHee 60% TeCTOBBIX 3aJjaHU

He 3auTeHO  PereHO HernpaBW/ILHO WM He pelieHO Oosiee 40% TeCTOBBIX 3aflaHUN




5.1.2 TumnoBble 3ajaHusA (omeHO4YHoe cpeAcTBO - KoHTposbHass pabora) /JaA OLeHKH
copmupoBanHocTu KomnereHyuu ITK-13:

1. CKOMIbKO CyIlleCTBYeT pellleHui ypaBHeHUsT X1 + ...+ Xn =k TIpu 3afjlaHHBIX N U K, eC/v Bce Xj
paBHbl 0 wiu 1? (KonkpetHsiii mpumep: n = 10, k = 5).

2. CKOJIbKO CYLIeCTBYeT pelleHui ypaBHeHUs: x1 + ... + xn = k TIpu 3a/jlaHHBIX N U Kk, ec/id Bce Xj —
Liesible HeoTpULiaTenbHble yncaa? (KoHkpeTHblM ipumep: n =6, k =5).

3. CKOJ/IBKO CyI1leCTBYeT pellleHUi ypaBHeHUsl X1 + ... + Xn = k TIpU 3aJjaHHbIX N U K, ec/iv Bce Xj —
HaTypasbHble uncna? (KonkpetHsiii npumep: n =5, k = 10).

4. CKOJIBKO CYIIIeCTBYeT MaTpUL] U3 M CTPOK, N CTOJOILOB C 37ieMeHTaMy U3 MHOXecTBa {0, 1}, y
KOTOPBIX BCe CTPOKU pas3/InuHbI?

5. CKOJIbKO CYI[eCTBY€T YIOPSJOUeHHBIX Pa30MeHui HaTypaJibHOTO UKC/ia N Ha k HaTypasbHbBIX
ciaraeMbix? KakOBO UMC/IO0 aHAJIOTUYHBIX HEYTIOPSIJOUeHHbBIX pa3ouenuii? (KoHKpeTHbIM TipuMep:
n=_8,k=4).

6. CKOJIbKO CyII[eCTBYeT HeyTOpsiJ0ueHHbIX pa30reHni i MHOKeCTBa MOIJHOCTA N Ha K HEeMyCThIX
6nokoB? (KonkpeTHsblii mpumep: n = 7, k = 5).

7. CKONIBKO CYIIIeCTBYeT HeyIopsijoueHHbIX pa30reHnii MHOXKeCTBa MOIITHOCTH N Ha it060e uncio
HemycTbiX 0/10k0B? (KoHKpeTHBIN ripuMep: n = 6).

KpuTepuu oneHuBanus (onieHoUHoe cpecTBO - KoHTpo/IbHast padoTa)

Ouenka Kpurepuu oLieHMBaHUs

TPEBOCXOAHO BepHo perieHo He MeHee 95% 3azau

OTJINYHO BepHo pemieHo He MeHee 85%, HO He Gomee 95% 3azau
OYeHb XOpOLIO BepHo pertieHo He meHee 80%, HO He O6omee 85% 3azau
XOpOIIO BepHo peirieHo He MeHee 70%, HO He 6osiee 80% 3a/au
YZOBJIETBOPUTEBHO BepHo peliieHo He MeHee 55%, HO He 6osiee 70% 3aau
HEeyZI0B/IETBOPUTE/ILHO BepHo peiiieHo He MeHee 35%, HO He Oosiee 55% 3a/au
TJI0XO0 BepHo peliieHo He 6osee 35% 3amau




5.2. OnncaHue MIKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCI{UIIMHE ITPH MPOMEe)XyTOYHOMN

aTTecTaluu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
ocTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHK He 3aYTeHO 3auTeHO
eHus
KoMIeT
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYeCcKoro o obneme, ’ 3HaHWUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 10111eM 3HaHUH B
HeBo3MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMa/bHBIX . rporpamme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. MO/IrOTOBKU TIpeBBIIIAOLIe
3HaHUI JonyleHo MOATOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemonc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE yYMeHHsI. IIpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMpOBaHkbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MHHUMAa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/lapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PeliteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lau He THUIOBbIE OCHOBHbIe
HeBo3M0OXXHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJIEMOHCTPUP | 3afaul C 3ajlauu C
OLIeHUTb Ha/Iuuue 3aJau. OT[ie/IbHBIM | OCHOBHbBIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemonHeHs! | U 3ajlaun.
OCHOBHbIE olmMOKaMH. | OLIMOKaMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHuf, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuarolierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
oIMoKH 3a[laHus], HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH He/l0ueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme C
3a/,aHus B
He/loueTaMu
TOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
6a30BbIX [pu pewenuu o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBbIKOB 0a3oBbIe HMpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP pelieHUn perieHnn
HaBbiku perIeHust pelLeHnH TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI peLIeHNI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 3374 Oe3 HeCcTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OmUOKH u OIMOOK U
u He/|0YeToB
oTBeTa HefloueTaMu He/l0ueToB
He/0ueTaMHu

IIxana OLl€eHUBAHUA ITPH HpOME)KyTOqHOﬁ aTTeCTaluu




OneHka YpoBeHb NOJrOTOBKH

NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi

OT/INYHO Bce xkomrmeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HA YPOBHE He HIXKe «OT/IUYHO».

3aUTeHO 04YeHb Xopouio Bce KOMITeTeHLINHU (qacm KOMHETEHL{I/Iﬁ), Ha ClJOpMI/IpOBaHI/IE KOTOpbIX HallpaB/ieHa

JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIOo»

XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHBI HA YPOBHE HE HIDKE «XOPOLLO».

y/oB/IeTBOpUTeNb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
O/iHa KoMIleTeHIMs1 COPMHUPOBaHa Ha YPOBHE «YOB/I€TBOPUTEILHO»

HeyaoBierBopuTe | XO0Ts ObI OffHA KOMITETEHIMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIHO

He 3a4YTeHO

TJI0XO0 Xots 66 0[jHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA W/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
kKovmnerenuu 11K-13

1. TTocTpoiiTe NpOU3BOAALIYIO PYHKLIUIO [/1s1 MyJIbTUMHOXeCTB B yHUBepce {0, 1, 2}, B KOTOpBIX
3/IeMeHT i BXOJUT moboe uucsio pa3 k, cpaBHUMOe C i 10 Mozysiro 3. HalijuTe KoMuecTBO TaKUX
MYJIbTUMHOKeCTB MOLLIHOCTU 0, 3 1 9, BBIMUIIINTE BCe COOTBETCTBYIOLLIE MYJIbTUMHOKECTBA.

2. Kakas umcioBas 1oc/iefiloBaTe/TlbHOCTb TIOPOKAAeTCsl Mpou3Bosiieit pyHkiuei f(z) = -In(1 -z) ?

3.PackpoiiTe MuHeNHY0 peKyppeHTHOCTb an+2 = 4an+1 —3an, eciu a( = 10, a1 = 16.

4. CKOMBbKO CyIIeCTByeT eBK/IU/[0BO Hen3oMopdhHbIX JepeBbeB ¢ m pebpamu? (KoHKpeTHbIe
rnpumepbl: m =3, m =5).

5. CKO/bKO pa3/MyHBIX “C/I0B” MOXKHO TIOJTYUUTh, TiepecTaBsisisi OykBel cioBa TAPAKAH ?

6. B rpyrre rnepeBoAuMKOB U3 13 yesoBeK KaXK/AbI 3HaeT XOTsl Obl OZIUH U3 TPeX $13bIKOB —
aHTJIMMCKWH, HeMeLIKU, (paHLy3ckuii. [Ipu sTom



aHTJIMUCKUHT s13bIK 3HAIOT 10 TIepeBoJUUKOB,

HeMeI[KHM S3bIK 3HAIOT 7 TIepeBO/IUHKOB,

(paHLy3CKHU A3bIK 3HAOT 6 NIepeBOJUYHKOB,
aHTJIMMCKUIN ¥ HEMEL[KUM 3HalOT 5 MepeBOIUMKOB,
aHTJIMMCKUHN U (paHIy3CKUM 3HatOT 4 TiepeBo/IurKa,
HeMeLIKUH ¥ (hpaHIy3CKUM 3HalOT 3 MepeBo[urKa.
CKO/BbKO MepeBOUMKOB 3HAIOT BCE TPH $I3bIKa ?
CKOJIBKO TepeBOJUMKOB 3HAKOT B TOYHOCTH /iBa SI3bIKa?

B TouHOCTM OAYH S3BIK?

7. CKOIBKO CYI1leCTBYeT HaTypajIbHbIX UMCesl, He MPeBOCXOAAIIMX N Y B3aUMHO NPOCTHIX C Nn?
(Konkpetnsiii npumep: n = 100).

8. CKoJIbKO flenmuTesieli CylecTByeT y HaTypanbHoro unciaa n? (KonkpetHsiii mpumep: n = 100).

9. Kakue nepecTaHOBKH Ha3bIBatOTCs 6ecriopsiikamu? CKOJIBKO CYIL{eCTBYeT OeCriopsifKoB U3 n
sneMeHTOB? (KoHKpeTHbIV npyuMep: n = 6).

10. BbiurcuTe nepMaHeHT MaTpPULIbI UeTBEPTOTO MOPsi/Ka, Y KOTOPOW BCe 3/1eMeHThI I7IaBHOM U
noboyHoM raroHasel paBHbl 0, a BCe OCTa/bHbIe 3/IeMeHThI PaBHHI 1.

11. TToacuuTaiiTe KOJMUECTBO Oy/IeBbIX (MYHKIIUH OT UEThIPEX ITePEMEHHBIX, Y KOTOPBIX BCE
riepeMeHHbIe SIB/ISIFOTCS CYLeCTBeHHbIMHU.

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OueHka Kpurepuu orjeHrBaHUs

3a4TeHO BepHo perieHo He MeHee 60% TeCTOBBIX 3aJjaHUI

He 3aUTeHO PeliieHO HelpaBU/ILHO UM He peliieHo 6osiee 40% TeCTOBBIX 3a/laHUI

6. YueOHO-MeTOfMUeCcKOe U HH(pOopMaoHHOe o0ecrieyeHne JUCHHUIIIHHBI (MO/y/151)

OcHOBHasi uTeparypa:

1. Mynb Muxann Muxaiinosuu. KombuHaTopuka : crienikypc : yue6. mocobue / Hukeropockuii
rocyzapctBeHHbIl yHuBepcuteT um. H. U. JlobaueBckoro. - H. Hosropog : 3a-eo HHI'Y, 20009. - 167 c.



- ISBN 978-5-91326-130-4 : 168.75., 72 3K3.

2. sI6nouckuii Cepreii BceBonogouu. BeejeHue B IUCKPETHYIO MaTeMaTHKY : yued. mocobue ais
CTYJ€HTOB BY30B, 00yUaloIuXcs 10 crieljdanbHoCTH "TIpuKiagHas MaTematuka'. - M3a. 5-e, crep. - M. :
Beicias nikosa, 2008. - 384 c. : un. - ISBN 978-5-06-005943-4 : 574.00., 2 3K3.

3. Puopgan /I)xoH. BBefjeHre B KoMOWHATOPHBIN aHanmu3 / [I. PuopaaH. - M. : MI3a-Bo uHOCTP. /UT., 1963.
- 287 c.: un., cxemsl. - 1.27., 5 3K3.

4. Xonn Mapimann. KombuHaropuka / riep. ¢ anri. C. A. [Ilupokosoii ; mog pex. A. O. T'enbdonza, B. E.
TapakaHnoga. - M. : Mup, 1970. - 424 c. : un., uept. - 1.59., 10 3K3.

[ononHuTebHAs TUTEpaTypa:

1. Bunenkud Haym fkoBnesuu. [TonynsipHast kom6unaTopuka / AH CCCP. - M. : Hayka, 1975. - 208 c. -
(Hayuno-nonynsipHas cepusi). - 0.35., 2 3K3.

2. Bunenkun Haywm SIkopsieBuu. KombuHaTopuka. - M. : Hayka, 1969. - 328 c. : ui. - 32.00., 3 3K3.

3. Xonn Mapmasut. KomObuHaTopHbIi aHanu3 / niep. ¢ aHri. K. A. PeioHMKOBa. - M. : V31-BO UHOCTP.
mrt., 1963. - 97 c. : un., cxemsl. - (bubsmoreka cbopHrka "Maremaruka"). - 0.32., 2 9K3.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM ICIUTUIAHBI):

1. Ilynb Muxann Muxaiinoru. KomOrHaTopuKa : crielikypc : yue0. mocobue / Hrwkeropoackui
rocyzapctBeHHsIl yHuBepcureT um. H. 1. JlobaueBckoro. - H. Horopog : 3a-eo HHI'Y, 20009. - 167 c.
- ISBN 978-5-91326-130-4 : 168.75.

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=455898&idb=0

2. bubmoreka Eqworld
http://eqworld.ipmnet.ru/

7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUILIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOU
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbIOTepaMH.

[TomerieHusi A1 CAaMOCTOSITeNTbHON paboThl 00YYarOIMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetd "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMaLIMOHHO-00pa3oBaTebHYI0 Cpely.

[lporpamMa coctaBieHa B cooTBeTcTBHUM C TpeboBanusmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBky/crieraabHOCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpPMAaTHKa.

Agtop(b1): Copouan Cepreii BnagumupoBuu, KaHuaat GU3MKO-MaTeMaTHUeCKHUX HayK.
3aBeayroumii Kadeapoii: 3onoteix Hukonaii FOppeBuy, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oo0peHa Ha 3ace/jJaHUM MeTOAMUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne TIpOTOKOJ
Neb6.
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