IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

KombuHaTOpHBIM aHa/Mn3

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
02.03.02 - ®yHyameHTanbHast ”HGOpMaTrKa ¥ MTHPOPMaL[MOHHbIE TeXHOJIOTUU

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
CucreMHOe MpOrpaMMHApPOBaHUE

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunaa 51.B./1B.05.03 KomOuHaTOpHBINM aHAIM3 OTHOCKTCS K 4acTd, pOpMUPyeMOol 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)

NpoMbIULIEHHOCMU
u busHece, ¢ yuemom
803ModiCHOCMell
COBPEMEHHbIX
UHGOPMAYUOHHBIX
mexHosno2ull u
npo2pammupo8aHus u

KOMnblomepHoli
MexXHUKU

I1K-3.2: Ymeem onpedensimb
Ktouegble cgolicmea U

O2paHu4eHus cucmembl

cmandapmHbix (npasuna
paseHcmed, Cymmbl U
npou3seedeHus) u bosee
CNONHCHBIX Memooax
KOMOUHaMOpuKu
(npoussodswjue yHkyuu,
Mmemoo pewema, meopus Iotia)

IIK-3.2:

Ymemb nonb3oeambcs
6a3oebimu Memodamu
KombuHamopuku (npasuna
CyMMbl U npou3sgedeHusl, Memoo
BK/IIOUEHUSL U UCKIIOYeHUsl,
PAckpbimue AUHelHbIX
eKyppeHMHbIX COOMHOWeEeHULL).
Bnademb Haebikamu petueHus
NPUKAAOHbIX KOMOUHAMOPHbIX
3a0au, 8KA0UAsA 3a0ayu U3
anzebpwi (meopus epynn,
MHO20U/1eHbl, KOMN/IeKCHble
YuCaAa) u Mamemamuyecko2o
aHanu3za (pasnodceHue QpyHKyuli
8 cmeneHHble psobl,

2unepbonuueckue GyHKyuu)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-3: CnocobeH TIK-3.1: 3Haem mMemoObl TIK-3.1: Tecm
co30aeamo u aHanu3a u uccae008aHus 3Hamb OCHOBHble NOHAMUS U KonmponbHas 3quém:
uccnedosams HoBble | yamemamuueckux modeneii 6  |ymeepaicdenus ducyunauHbl paboma 3adauu
mamemamuueckue . .
obaacmu ¢pyHoamenmanvHoli | «KombuHamopHblii aHaaus»,
Mooenu 8
uH¢opmamuxu u onucaHue 0CHOBHbIX
ecmecmeeHHbIX
HayKax, UH(pOPMAYUOHHBIX KOMOUHAMOpHbIX 06eKMo8;
mexHonoeauil umemb npedcmassneHue o

3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI




3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

oyHasn

O011as TPY/J0EMKOCTD, 3.€. 3

Yacos 1o yue0HOMY IJIaHY 108

B TOM UuCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHA JIEKIJMOHHOI'0 THIIA 32

- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHUYeCcKue 3aHATHS / TabopaTopHbIe padoThbi) 0

- KCP 1

caMocTosATe/IbHasA padoTa 75

IIpoMe)xyTouHasi aTTecTamus 0
3auéTt

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUeM OMmMBeO0eHHO020 HA HUX KOo/auuecmeda

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HavmeHOBaHMe pa3[iesioB U TeM [JUCLUILIHBI Bcero B TOM UHC/Ie
(acer) 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

0 0 o) 0 o)

0 ¢ ¢ i) ¢

0 0 0 0 0
Tema 1. Knaccruueckre KOMOMHATOPHBIE 0OBEKTHI 8 2 2 6
Tema 2. "HoBble" KOMOUHATOPHBIE 0OBEKTHI 8 2 2 6
Tema 3. 3agauu o pa3byeHUn uurces 8 2 2 6
Tema 4. 3afiaun 0 pa3bleHUH MHOXKeCTB 8 2 2 6
Tema 5. @yHKLMOHA/IBHOE MPe/ICTaB/IeHHe KOMOMHATOPHBIX 06HEKTOB 8 2 2 6
Tewma 6. TIpousBogsye GyHKIMH 28 8 8 20
Tema 7. DKCIIOHeHI[Ma/IbHbIE TIPOU3BOASIIE QYHKLIN 18 6 6 12
Tema 8. PelieHne MMHeHHbIX PeKYPPEHTHBIX YpaBHEHUH 11 4 4 7
Tema 9. MeTog, pelueTa 10 4 4 6
Arrecrarus 0
KCP 1 1
Wtoro 108 32 0 33 75

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI




1. Knaccuueckrie KOMOMHATOPHBIE 00BEKTHI. [lepecTaHOBKM (TIO/ICTAaHOBKH), MOJMHOKeCTBAa. BHOMUabHast
dopmysia, cyMma OUHOMHANBHBIX KO3 QUIMEHTOB, CUMMETPUS U YHUMO/JA/IbHOCTh. PeKyppeHTHbIe
COOTHOILIeHUSs i1 OUHOMHUATBHBIX K03((ULIMEHTOB.

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

3. Pazbuenue umcen. YnopsioueHHbIe pa30ueHus Ha 3aZlaHHOe YHCJIO C/laraeMbIX.

4. Pa30uenue uncesl. YnopsoueHHbIe pa3bueHus Ha 000e YHCIIo ClaraeMbiX.

5. Pa36uenue uncen. HeyropsijoueHHble pa30ueHyst Ha 3aJaHHOE UKCIIO C/IaraeMbiX.

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

7. Pa3buenue MHOKecTB. HeyropsijoueHHble pa30ueHyst Ha 3aZlaHHOe UKCIo OI0KOB.

8. Pazbuenne mHOXecTB. HeyropsijoueHHbIe pa30ueHus Ha Jiroboe uucsio 610K0B.

9. Pa3bueHre MHOXeCTB. YTIOpsijoUeHHbIe pa30reHusl.

10. Pa36ureHws MOICTaHOBOK Ha LIUKJIBI.

11. dyHKIMOHALHOE Mpe/iCTaB/IeHre KOMOMHATOPHBIX 00beKTOB. THITbI QYHKIMH U pa3TMYUMOCTh
37eMeHTOB. Tabmija KOMOMHATOPHBIX OOBHEKTOB.

12. TIpousBoasamiue GpyHKiur. OO6ITIas Teopus TUHEHHBIX O[HOPOHBIX PEKYPPEHTHBIX COOTHOIIIEHHH.
13. [TpousBopsiie GyHKUKN. CUCTeMbl TUHEMHBIX OJHOPOJHBIX PEKYPPEHTHBIX COOTHOIIEHUH.
14. ITpousBopsiiue yHKUMU. HeonHOpoAHbBIE peKypPeHTHbIE COOTHOLIEHHSI.

15. TIpou3Bopsiue ¢yHKIuN. IIpuMepb! TUHEHHBIX PEKYPPEHTHBIX COOTHOLLIEHUH C TTepeMeHHBIMU
Ko3ddurreHTaMu.

16. [TpousBopsiiue GyHKUWU. [Ipumep pellieHUst HeTMHeHHOTO PEKYPPEHTHOT'0 COOTHOIIIeH s (Urca
Karanana).

17. IlpownsBogsmue ¢pyHKUMU. [TofcueT urca crieljiau3upoBaHHbIX MY/IbTHMHOECTB.
18. TIpou3Bosiias GyHKUUS [y pa30HUeHri urcer.

19. BKCHOHEHHHaﬂbele npousBojsdigre be'HK]_[I/II/I. Wx ucrnonb3oBaHue [JI1 HaXOXXAEeHW IepeCTaHOBOK
Criefia/In3MPpOBAHHBIX MYJ/IbTUMHOXECTB.

20. ITpousBogsmue dhyHKImM urcesn CTUPAMHTa 2-T0 poja u umces bera.
21. ITpousBogsmue ¢hyHkImu urcen CTupauHra 1-ro poja.

22. MeTtop petera. [TogcueT urcia 6ecriopsgKoB.



23. Metop petera. [Togcuer urcna OyneBbix QyHKUWH 6e3 GUKTUBHBIX ITepeMeHHBIX.
24. Metoy, peweta. [TogcueTr Ko/iMuecTBa NPOCTBIX UKCE/ U3 3aJaHHOT0 Jharna3oHa.

25. Metoy perieta. Haxosxxaerue dhyHKIMM Ditiepa (KOJHUUeCTBa UYKCesT, He TIPEeBOCXOAIINX 3aJaHHOTO Yrc/ia
Y B3aMIMHO TPOCTHIX C HUM).

26. Metog, pewera. Ero npumeHeHre K BEIYMCIEHUIO TEPMaHEHTOB.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

1. Ilynby Muxann Muxaiinoru. KombrHaTopuKa : crielikypc : yue0. mocobue / Hrwkeropoackui
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. bubmoreka Eqworld
http://eqworld.ipmnet.ru/

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPOJ/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOH
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (oneHouYHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTHU
kKomnerennuu ITK-3:

1. YTo 13 nepeuncieHHOr 0 HKe siB/isieTcsi CMHHOHMMOM cyioBa COYETAHUE ?

1) mogmMHOXecTBO ~ 2) KOpTeXk  3) pa3dueHue 4) He3aBHUCHUMBbIH 1[UKJT

2. YeMy paBHO uuC/I0 pa3mellieHni us 6 ro 37?

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

3. UeMy paBHO UMC/I0 COYETAaHUU C TTOBTOPEHUSMHU U3 3 10 57

DO 2)1 310 421



4. T'pad umeet n BepimiH U1 m pebep. CKOBKO Y HEro pa3/iMuHbIX OCTOBHBIX MOArpacdoB?

n2t 2 2Mm  3HIm+n 4)mn

5. Kakuvie KOpHM UMeeT XapaKTepruCTHUYeCcKoe ypaBHeHHe JIMHEWMHOT0 peKyPPEeHTHOI'0 COOTHOIIeHUs
an+2 = 5an+1 - 4an”

1) 1 kpatHOCTH 2 2)1ud 3)1lu -4 4H-1u4d

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

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

7. CKOJIBKO CYLLIeCTBYET HaTypa/bHbIX UKCesI, He MpeBocxoaux 30 U B3auMHO TMPOCThIX € 307?

)5 2)7 3)8 4)10

8. CKOMBKO flesiiTesnien CylecTByeT y uucia 647

1)5 2)6 3)7 4)8

9. CKOJIbKO CYII[eCTBYeT OeCITOpsiIKOB M3 TPeX 3JIEMEHTOB?
nH1 2)2 3)3 4)4

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 3ajaHus (oueHOuYHOoe cpeAcTBO - KoOHTpo/ibHass padora) I OLEHKH
copmupoBanHocTu KommnereHuu ITK-3:

1. CKO/bKO CyllleCTBYeT pellleHni ypaBHeHus1 X1 + ...+ xn =k TIpu 3aflaHHBIX n U Kk, eciv Bce Xj
paBHbI O U 1? (Koukpetssiii mpumep: n = 10, k =5).



2. CKOJIbKO CYIIIeCTBYeT pellleHUl ypaBHeHUs x1 + ... + xn = k 1pu 3afjaHHbIX n U k, ecyiv Bce Xj —
Liesible HeoTpULlaTenbHble yncaa? (KonkpeTHsiii npumep: n =6, k= 5).

3. CKOJIbKO CYIIIeCTBYeT pellleHUl ypaBHeHUs x1 + ... + xn = k Tpu 3aZlaHHbIX N U K, ecyiv Bce Xi—
HaTypanbHble urcna? (KonkpetHsiii npumep: n =5, k= 10).

4. CKO/BbKO CYIIIeCTBYyeT MaTpPHI] U3 M CTPOK, N CTOJIOLIOB C 37ieMeHTaMy U3 MHOXKecTBa {0, 1}, y
KOTOPBIX BCe CTPOKU pas3IuyHbI?

5. CKOJIBKO CYIIIeCTBYET YIIOPSZIOUeHHBIX Pa30MeHUI HaTypPaJbHOTO UMC/Ia N Ha K HaTypasbHbIX

caraeMbix? KakoBO UMC/I0 aHa/IOTUYHBIX HEYTIOPSIJOUeHHBIX pa3ouenuii? (KOHKpeTHbIHM puMep: n
=8,k=4).

6. CKOJIbKO CyIIleCTBYeT HeyropsiloueHHbIX pa30reHnii MHOYKeCTBa MOIITHOCTU N Ha K HeMyCThIX
6/10k0B? (KoHkpeTHbIN ipumMep: n =7, k =5).

7. CKOJIbKO CYIIIeCTBYEeT HeyropsiJoUeHHbIX pa30HueHnii MHOXXeCTBa MOIIIHOCTA N Ha Jitoboe Yncio
HenycTbIX 0/10KoB? (KoHKpeTHbIH nipumep: n = 6).

Kpurtepuu oneHnBaHus (oneHOUYHoe cpeicTBO - KoHTpo/IbHas padoTa)

OreHka Kputepuu orjeHuBaHus

MPeBOCXOJHO BepHo perieHo He MeHee 95% 3az1au

OT/IMYHO BepHo peltieHo He MeHee 85%, HO He 6ojiee 95% 3aau
OUYeHb XOpOLLIO BepHo peiiieHo He MeHee 80%, HO He Gosiee 85% 3a/au
XOPOLLO BepHo periieHo He MmeHee 70%, HO He 6osiee 80% 3amau
YZ0BJIETBOPUTEJILHO BepHo peiiieHo He MeHee 55%, HO He 6osiee 70% 3amau
HeyZIOBJIETBOPUTETbHO BepHo peliieHo He MeHee 35%, HO He bosiee 55% 3aau
TJI0XO BepHo petiieHo He 6oj1ee 35% 3aau




OueHka Kputepuu orieHuBaHUs

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHbIE omMOKaMH. | OLIMOKAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme c
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB

He/loueTaMu




Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH
TMPEBOCX0/JHO Bce xkomrmeTeHIMM (YaCTd KOMIIETEHIMH), Ha (OPMHUpPOBaHHWE KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHE He HIDKe «IIPeBOCXOJHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJaJIeHHUs1 [0 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbIlle
TpeyCMOTPEHHOTO TIPOrPaMMOit
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
[IUCLIMIUIMHA, C(OPMUPOBaHbl HA YPOBHE HE HIDKE «OTIUYHO».
3AUTeHO O4YeHb XOPOIlIo Bce KommeTeHIMM (YaCTM KOMIIETeHLMH), Ha ()OPMHpDOBaHHe KOTOPLIX HarpaBieHa
UCLUTUTMHA, CPOPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JIUCLIMIUIMHA, C()OPMHUPOBaHbl HA YDOBHE He HIDKE «XOPOLIO».
yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETEHIMH), Ha (OpMHUpOBaHHWe KOTODLIX HarlpaBjeHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
0/THa KOMITETEHIHsI CHOPMHUPOBaHA Ha YPOBHE «Y/IOB/IETBOPUTETHHO»
HeyaoBierBopuTe | XO0Ts ObI OffHA KOMITETeHIMsi CHOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIHO
He 3aUTeHO
IJI0X0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pe3y/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
Kovmnerenuu 11K-3

1. [TocTpoiiTe Mpou3BOJALIYI0 (DYHKLIMIO [7151 MyJIbTUMHOXXeCTB B yHUBepce {0, 1, 2}, B KOTOpBIX
3/IeMeHT i BXOJUT moboe uucsio pa3 k, cpaBHUMOe C i 1o MozyJiro 3. HalijuTe KoMuecTBO TaKUX
MYJIbTUMHOKeCTB MOLIHOCTU 0, 3 ¥ 9, BBIMUIIINTE BCe COOTBETCTBYIOLLIIE MYJIbTUMHOKECTBA.

2. Kakas umcioBasi 1oc/iefioBaTe/TlbHOCTh TIOPOsKAaeTcs pou3Bosiieit pyHkuueit f(z) = -1In(1-z) ?

3. PackpoliTe MMHEMHYI0 PeKyppPeHTHOCTb an+2 = 4an+1—3an, ecm a0 = 10, a1 = 16.

4. CKOMbKO CyIIeCTByeT eBK/IMJ0BO Hen3oMOpGhHBIX 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 yeoBeK KaXK/bIi 3HAaeT XOTsl ObI OZIMH U3 TPEX S3bIKOB —
aHITMHACKWH, HeMeLKui, ¢paHLy3ckuil. [Ipyu sTom

aHIJIMMCKUY S13bIK 3HAOT 10 nepeBog4HKOB,

HeMeLKWH S3bIK 3Hal0T 7 MepeBO/IUMKOB,

(paHLy3CKUM A3bIK 3HAOT 6 IepeBOJUYHKOB,
aHTJIMMCKUN Y HEMeL[KUM 3HalOT 5 MepeBO/ITUMKOB,
aHTJIMMCKUN U paHLy3CKUM 3HAIOT 4 MlepeBOIUMKa,
HeMeLIKUI U (paHLy3CKUM 3HAIOT 3 MepeBO/urKa.
CKOJIbKO MepeBO/IUMKOB 3HAIOT BCe TPU f3bIKa ?
CKO/IBKO NepeBOJUYMKOB 3HAKOT B TOUHOCTH JiBa sI3bIKa?

B TouHOCTM OZYIH SI3BIK?

7. CKOJIBKO CYI1leCTBYeT HaTypajIbHbIX UKCesl, He MPeBOCXOAAIIMX N Y B3aMMHO NPOCTHIX C Nn?
(Konkpetnsiii npumep: n = 100).

8. CKoJbKO flenmuTenieli CylecTByeT y HaTypanbHoro yucia n? (KoHkpetHslii pumep: n = 100).

9. Kakue nepecTaHOBKH Ha3biBatoTCs Oecriopsigkamu? CKOJBKO CyIIeCTByeT OeCropsiiKoB U3 N
sneMeHTOB? (KoHKpeTHbIV nipuMep: n = 6).

10. Beruuciure MMepMdHEHT MaTPULbI UETBEPTOI'O MMOPAAKa, Y KOTOpOﬁ BCe 3/IeMEeHTHI IJIaBHOM U
MOOOYHOM ﬂHaFOHaHEﬁ PdBHEI 0, d BCe OCTaJ/IbHbIE 3J7IEMEHTBI DABHBI 1.

11. TToacuuTaiiTe KOJMUECTBO OY/IeBbIX (MYHKIIMH OT UeThIPEX ITePEMEHHBIX, Y KOTOPBIX BCE
TiepeMeHHbIe SIB/ISTIOTCS CYLeCTBeHHBIMHU.

Kpurepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

Orenka KpuTtepuu orjeHuBaHUS

3a4TeHO BepHo perieHo He MeHee 60% TeCTOBBIX 3aJjaHUI

He 3a4UTeHOo Pertieno HeIpaBUJ/IbHO WJIK HE PEIIeHO 6osee 40% TecTOBBIX 3a,[[aHPIﬁ




6. YueGHO-MeTOfMUeCKOe M HH(OPMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHoBHasi TUTeparypa:

1. Illyner Muxaun Muxaiiiosuu. KombuHaTopyKa : Crierikypc : yueb. mocobue / Hukeropozckui
rocyapcTBeHHbIN yHuBepcuTeT uM. H. U. JlobaueBckoro. - H. Hoeropog : 3a-8o HHI'Y, 2009. - 167 c.
- ISBN 978-5-91326-130-4 : 168.75., 72 3K3.

2. sl6nonckuii Cepreit BceBosiofioBuu. BBesieHre B JUCKPETHYIO MaTeMaTHKY : yueb. mocobue fyis
CTYZIeHTOB BY30B, 00yuaroIuxcs 1o crieraabHocTH "TIpuKiagHas Matematuka'. - V3. 5-e, ctep. - M. :
Bricias nikoma, 2008. - 384 c. : un. - ISBN 978-5-06-005943-4 : 574.00., 2 5K3.

3. Puoppan [IxoH. BeesieHre B KomOvHaTopHbIH aHanu3 / 1. Puopaas. - M. : 3a-Bo nHocTp. mt., 1963.
- 287 c. : un., cxeMmsl. - 1.27., 5 9K3.

4. Xonn Mapmann. KombunaTtopuka / riep. ¢ anri. C. A. IIupokoBot#i ; mog pes. A. O. I'ensdonsa, B. E.
TapakaHoBa. - M. : Mup, 1970. - 424 c. : un., uepr. - 1.59., 10 3k3.

[JononHuTtenbHas 1uTeparypa:

1. Bunenkun Haym fIkoBneeuu. ITorynsipHasi kombuHaroprka / AH CCCP. - M. : Hayka, 1975. - 208 c. -
(HayuHo-nornynsipHasi cepusi). - 0.35., 2 3K3.

2. Bunenkun Haywm fIkoBnieBuu. KombuHatopuka. - M. : Hayka, 19609. - 328 c. : un. - 32.00., 3 3K3.

3. Xonn Mapmasut. KomOrHaTopHbIHM aHamm3 / niep. ¢ aHri. K. A. PeiOHMKOBA. - M. : VI31-BO MHOCTP.
mrt., 1963. - 97 c. : ui., cxeMsl. - (bubmmoreka cbopHuka "MaremaTrka"). - 0.32., 2 9K3.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM IHCLUITUHBI):

1. llynery Muxawn Muxaiiiosuu. KombuHaTopyKa : Crierikypc : yueb. mocobue / Hukeropozckuit
rocyapcTBeHHbIN yHuBepcuteT uM. H. U. JlobaueBckoro. - H. Hoeropog : 3a-8o HHI'Y, 2009. - 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. MaTepHua/IbHO-TeXHHYECKoe ofecreueHUe JUCHUIIMHBI (MOY /1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHON
MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpe/icTBaMH 00yueHHsI, KOMITbIOTePaMH.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaILIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofrotoBku/crietanbHocT  02.03.02 - ®yHAaMmeHTasnbHas WHPOpPMaTHKa W HMHGOpPMAlMOHHbIE
TeXHOJIOTUH.



ABTop(b1): CopouaH Cepreii BnagjumupoBuy, KaHaAugaT PU3NKO-MaTeMaTHUecKuX HaykK.
3aBenyroumii kKadeapoii: 3onotbix Hukonait FOppeBud, JOKTOp (PU3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMmMa oob6peHa Ha 3ace/jlaHUM MeTOANUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO
Neb6.
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