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MHWHOBPHAYKHU POCCHUU
\,’} denepanbHOE TOCYIaPCTBEHHOE GHOKETHOE
@ 00pa30BATENLHOE YUPEKIEHHE BHICIIETO 00Pa30BaHuUs

«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH
«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

crp. 3

1. Ilacnmopt poHIa OLIEHOYHBIX CPEACTB

Hamnpasnenue nmoaroroku: 01.03.02 ITpuknagHas maTemaTuka U MHPOpMaTHKa.
Hanpasnennocts: [Ipukiiagnas MaTreMaTuka U UICKYCCTBEHHbBI HHTEJUICKT.
Jucuunnuna: JIuckpeTHas MaTeMaTHKa.

CemecTpsl: 3.

dopMa MpOMEKYTOUHON aTTECTALUU: FIK3aMEH.

Jl1st oLleHMBaHUSA PE3yIbTaTOB 00yUEHHs UCIIOB3YeTCsl OaTbHO-PEUTHHIOBAsE CUCTEMA.
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MUHOBPHAVYKHM POCCHUU

DenepabHOE TOCYJAPCTBEHHOE OIOIKETHOE
00pa3oBareNnbHOE YIPEKACHUE BHICIIEro 00pa3oBaHHs

«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH
«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

crp. 4

2. Ilepeyenb ¢popMHPyeMbIX KOMIETEHIHIT

W3yuyenne nucunmuimHel «/{CKpeTHas MaTeMaTHKay HalpaBiIeHO HAa (OPMUPOBAHUE KOMITETCHIIUH,
npuBeAEHHBIX B Tabnune 1.

Ta6auna 1. Pe3ynbraTel 00y4YeHUS 110 TUCHHILIMHE.

(WJIM) €CTECTBEHHBIX
HayK, U HCIIOJIb30BaTh
UX B
podeCCUOHATLHON
e TSITBHOCTH

MaTEeMATHYECKUX H
(WJIM) €CTECTBEHHBIX
HayK

OI1K-1.2.
JleMoHCTpHpYyET
YMEHHUE peliaTh
3agauu,
(hopMyIHpyeMbIC B
pamMKax
MaTeMaTHYECKUX U
(MJIM) €CTeCTBEHHBIX
HayK

OIIK-1.3. meer
HaBBIKH
MCTIOJTb30BaHUS
OCHOBHBIX TIOHSTHIA,
TEOpeM, 3aKOHOB
MaTEeMaTUKHU U (HJIN)
€CTECTBCHHBIX HAyK
TUIsT peIeHUs 33124
pohecCHOHATLHOM
NesITeIbHOCTH

Konawr
KOMITETEHIIHH Conepxanue Nuaukatopel
COLIIACHO KOMIIETECHITUH JIOCTYKEHMS [lepeyens muIaHUpyeMbIX pe3yIbTaTOB
drocC cornmacao ®I'OC KOMIIETEHITNHT 00yYeHUS IO TUCIIUTIIINHE
(OIIOII BO) (OITOIT BO) cornacHo OITOIT
OIIK-1 Cnoco6en mpumensts (OIIK-1.1. O6magaer [3HaTh:
(dyHIaMeHTaIbHBIE  |(pYHIAMCHTAILHBIMA |®  MPUHITUIBI TOCTPOCHUS, HA3HAUYCHHE,
3HAHUS, IOJyYCHHbIE BHAHUSMU, CTPYKTYpPY, QYHKIIUU U IBOJIOILUIO
B 001acTH MOJTy4YEHHBIMH B OTIEPAIIMOHHBIX CUCTEM; OCHOBHBIE
MaTeMaTUYECKUX U |00J1acTH MeTOoBI U cpeacTBa pazpadotku I10,

MIPUHIIMITEI TIPEJICTABJICHUE TAHHBIX B
MaMSTH KOMIIBIOTEPA, TOPSAOK
paboThI OTIEPATOPOB SA3bIKA
MIPOrpaMMHUPOBAHHS;
(dyHIaMEHTAIbHBIC TIOHSATHUS U 3aKOHBI
JTUCKPETHON MaTeMaTUKH; CHHTAKCHUC
S3bIKa 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanusi C++; ycTponucTBO
Y TIPUHIUTIBI TOCTPOCHHUS
00BEKTHOOPHEHTUPOBAHHBIX
OuOINOTEK; CTPYKTYPHI TaHHBIX,
MpUMEeHsieMble B 001acTH
MIPUKJIIAJHOTO MTPOTPAMMHOTO
o0ecrneueHus; MEeTO/Ibl U CPe/ICTBA
CO3JIaHMsI ¥ TIPOTPaMMUPOBaHHS 0a3
JAHHBIX; IPaBUJIA TOCTPOCHHUS
JIBYMEPHBIX M TPEXMEPHBIX
rpaguIecKux N300payKeHUIH;
MaTeMaTHYECKHUE OCHOBBI
(GYHKIIMOHATIBHOTO U JIOTHYECKOTO
IPOTPaMMUPOBAHUSI.

'YMeETh:

IIPOBOJIUTH MHCTAJUISLUIO,
KOH(UTYPUPOBAHUE U 3aTrPYy3Ky
ONEPALIMOHHBIX CUCTEM, B TOM YHUCIIE
CETEBBIX; BBIMOIHATH Pa3paboTKy U
OTJIAJIKy TIporpamMm Ha si3bike Cu;
KOppEJIUpOBaTh NPUKJIAAHbIC 3a/1a41
U KJIACCUYECKUE 3a7a4M TUCKPETHOU
MaTE€MAaTHUKH, UCIIOJIb30BaTh SI3bIK
MAaTE€MaTHYECKOU JIOTUKH JUIs
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MUHOBPHAVYKHM POCCHUU

DenepanbHOE TOCYJaPCTBEHHOE OI0IKETHOE
o0pa3oBaTeNIbHOE YIPEXKCHHE BBHICIIEro 00pa30BaHUs

«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

(DOHZ[ OLICHOYHBIX CPEACTB AJIA HpOMe)KyTO'{HOﬁ arrécraiuy 1o JUCHUILINHC (MOI[yIIIO) «,HI/ICerTHaH MaTCMaTHKa»

o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH cTp. 5

«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

Konpr
KOMIICTEHIIUN
COTJIaCHO
dIrocC
(OITOIT BO)

Conepxanue
KOMIICTEHITHI
corimacao GI'OC
(OITOIT BO)

Nuaukatopel
JIOCTYKEHMS
KOMIIETCHITUH
corsacao OITOIT

IIepedyeHs uIaHUPYEMBIX PE3YIbTATOB

00yYeHHS TI0 TUCIIUTIITNHE

AITOPUTMUYECKOTO PEIICHUS ITUX
3aJ1a4; a[alTHPOBAThH M HCIIOJIB30BATh
11a0JI0HBI 0OBEKTHO-
OPUEHTHPOBAHHOTO
MPOTPAMMHUPOBAHUS ISl PEILICHHSI
npoecCHOHANTLHBIX 3a]1a49; BEIOMPATh
CTPYKTYPBI IJaHHBIX, aJICKBATHBIC
KOHKPETHBIM TTPOOJIEMHBIM H
CHCTEMHBIM 3a/1a4aM
MIPOrPaMMHUPOBAHHUS, U OLICHUBAThH UX
3((PEKTUBHOCTD; MOIB30BATHCS
COBPEMEHHBIMH I'pauuecKuMu
penakropamu; pa3padaThIBaTh
MIPOTPaMMHBIC CUCTEMBI B CTPOTO
(GYHKIIMOHAJILHOM CTHIIC;
pas3pabarbIBaTh IPOrpaMMHEIE
CpeCTBa ISl CHCTEM
HCKYCCTBEHHOT'O MHTEJUICKTA.

Bnaners:

WCIIOJIb30BAaHUEM CETEBBIX
TEXHOJIOTHI ISl peleHHs
MPUKIAIHBIX 3a7a4;
MIPOEKTUPOBAHUEM, KOAUPOBAHUEM U
OTJAJKOH pa3padaTbIBaeMOTO
MPOrpPaMMHOT0 oOecreueHus,
paboToii ¢ pa3IMIHBIMUA CUCTEMAMHU
MIPOrPaMMHUPOBAHHUS, C PA3TINIHBIMU
cpenaMu MporpaMMHUPOBAHUS,
UCIOJIb30BaHUEM KJIACCHUYECKUX
3aKOHOB JINCKPETHON MAaTEMAaTUKHU
MIPU aITOPUTMUYECKOM PEIICHUH
MPUKJIAAHBIX 3aa4; IPUMCHCHHUEM
OOBEKTHBIX TEXHOJIOTUN Pa3pabOTKU
MpOorpaMMHBIX CUCTCM;
MIPOEKTUPOBAHHUEM, Pa3pabOTKON U
MPOrpaMMHUpPOBaHUEM 0a3 TaHHBIX;
COCTaBJICHUEM U OTJIAJKOM
rpadUYECcCKuX MPOrpaMm; MOUCKOM
pEIIeHUs B CUCTEMaX UCKYCCTBEHHOTO
HMHTCJJICKTA.
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MUHOBPHAVYKHM POCCHUU

@” DenepabHOE TOCYJAPCTBEHHOE OIOIKETHOE

o0pa3oBaTeNIbHOE YIPEXKCHHE BBHICIIEro 00pa30BaHUs
«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH cTp. 6
«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

3. CoaepxaHne OLEHOYHBIX CPEICTB IO JUCIHUIINHE

3.1.Bubl OLIEHOYHBIX CPEACTB

Tabnunua 2. Buibl OIICHOUYHBIX CPE/ICTB.
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MHWHOBPHAYKHU POCCHUU
\,’} denepanbHOE TOCYIaPCTBEHHOE GHOKETHOE
@ 00pa30BATENLHOE YUPEKIEHHE BHICIIETO 00Pa30BaHuUs

«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

(DOHZ[ OLICHOYHBIX CPEACTB AJIA HpOMe)KyTO'{HOﬁ arrécraiuy 1o JUCHUILINHC (MOI[yIIIO) «,HI/ICKPCTHS.H MaTCMaTHKa»

o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH cTp. 7
«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»
Haumenopanme | HauMeHOBaHuUE
K / K OLIEHOYHOTO OLICHOYHOI'O
0 KOMIICTCHIUH / IINIAHUPYCMBIC OHTPOJIHMPYECMBIC
Ne i/ . Py p ) Py cpeJicTBa s Cpe/icTBa Ha
pe3yJIbTaThl 00y4eHUs TEMBI / pa3fensl TEKYIEro [POMEIKYTOUHOI

KOHTPOJISL aTTecTaluu
OI1K-1
3HaTh:

®  [IPUHIMITEI TOCTPOCHHS,
Ha3zHAuYEHUe, CTPYKTYPY,
(GYHKIIUU 1 SBOJTIOLUIO
OIIEpPaLIMOHHBIX CUCTEM;
OCHOBHBIE METO/IbI U
cpeacta pazpabotku 10,
TIPUHITUIIBI TIPE/ICTABICHUE
JIAHHBIX B MTaMSATH
KOMIIBIOTEPA, OPSJIOK
paboThbI ONIEPaTOPOB SA3bIKA
MIPOTPaMMHUPOBAHUS;
(byHIaMeHTalbHbIE TOHATHUS
Y 3aKOHBI JUCKPETHON
MaTeMaTUKU; CHHTAKCHUC
sI3bIKa 0OBEKTHO-
OpPUEHTUPOBAHHOTO
nporpamMmmupoBanust C++; -~
YCTPOMCTBO ¥ MPUHLIUIIBI
1 MIOCTPOCHHUS
00BEKTHOOPHEHTUPOBAHHBIX
O1OIMOTEK; CTPYKTYPBI
JAHHBIX, IPUMEHsIEMbIE B
00J1aCTH TIPUKIIATHOTO
IPOrpaMMHOTO 00ecTIeUeHus;
METO/Ibl U CPEJICTBA CO3/1aHUS
U IpOrpaMMUpoBaHus 6a3
JAaHHBIX; IpaBUIIA
MOCTPOCHUS IBYMEPHBIX U
TPEXMEPHBIX IpadUIeCKUX
HM300paKCHUH;
MaTeMaTH4eCKUE OCHOBBI
(YHKIIMOHATIBHOTO U
JIOTUYECKOTO
IPOrpaMMHUPOBAHUS.

Kombunatopuka n
teopusi rpadoB  [KoHTposibHAs
Anrebpa noruku  pabota

YMeTh:

® TIPOBOJUTH UHCTAIIALIMIO,
KOH(UTYPUPOBAHUE U
3arpy3Ky oneparmoOHHbBIX

Bompocs! 11
DK3aMeHa
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MUHOBPHAVYKHM POCCHUU

@\,’} DenepanbHOE rocyJapCTBEHHOE OI0KETHO®

o0pa3oBaTeNIbHOE YIPEXKCHHE BBHICIIEro 00pa30BaHUs
«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH
«IIpuxyagHas MaTeMaTuKa U UCKyccTBeHHBIN uHTEIeKT ®I'BOY BO «Uenl'VY»

cTp. 8

CHUCTEM, B TOM 4YHCJIC
CC€TCBBIX, BBITIOJIHATH
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MUHOBPHAVYKHM POCCHUU

@” DenepabHOE TOCYJAPCTBEHHOE OIOIKETHOE

o0pa3oBaTeNIbHOE YIPEXKCHHE BBHICIIEro 00pa30BaHUs
«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH
«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

cTp. 9

pa3paboTKy u OTIAKY
nporpamm Ha si3bike Cu;
KOppEIUpOBaTh MPHUKIIAIHbIC
3a]]aui ¥ KJIIACCHUYECKHUE
3aJ]auu IUCKPETHOM
MaTEMaTHKH, HCIIOJIb30BATh
SI3BIK MATEMAaTHYCCKOM
JIOTUKH JUIS
AITOPUTMUYECKOTO PEIICHUS
ITHUX 33]1a49; aJalTHPOBATh U
UCIIOJIB30BATh IAOJIOHBI
00BEKTHO-
OPUCHTUPOBAHHOTO
MIPOrPaMMHUPOBAHHUS TSI
pereHusI
npodecCHOHABHBIX 33]1a9;
BBIOUPATH CTPYKTYPHI
JIAHHBIX, aJICKBATHBIC
KOHKPETHBIM TPOOJIEMHBIM U
CUCTEMHBIM 3aa4aM
MPOrPaMMHPOBAHUS, U
OIICHUBAThH UX

3¢ PeKTUBHOCTS;
MOJIb30BATHCS
COBPEMCHHBIMHU
rpaduuecKuMu
penakropamu;
pa3pabarbiBaTh
MPOTPaMMHEBIC CUCTEMBI B
CTpOTO (PYHKIIMOHATHHOM
CTHJIC; pa3padaThIBaTh
MPOrPaMMHBIC CPEICTBA JUIS
CHCTEM HCKYCCTBEHHOTO
MHTEJUICKTA.

BrnangeTs:

®  UCHOJB30BAaHUEM CETEBBIX
TEXHOJIOTHH JIs pelIeHUs
MIPUKJIAIHBIX 33]1a4;
MIPOEKTUPOBAHUEM,
KOJIMPOBAHUEM U OTJIATKOU
pa3pabaThIBA€MOTO
MIPOrPaMMHOTO
obecrieuenusi, paboTom ¢
Pa3IUYHBIMHU CUCTEMaMU
MIPOrpaMMUPOBAHHUS, C
pa3NMYHBIMH CpEeIaMU
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MHWHOBPHAYKHU POCCHUU
\,’} denepanbHOE TOCYIaPCTBEHHOE GHOKETHOE
@ 00pa30BATENLHOE YUPEKIEHHE BHICIIETO 00Pa30BaHuUs

«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH
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crp. 10

MIPOrpaMMHUPOBAHUS;
HCIIOJIb30BaHUEM
KJIACCUYECKHUX 3aKOHOB
JMCKPETHON MaTeMaTUKHU
MIPU AITOPUTMHYECKOM
pelIeHUN TPUKIATHBIX
3a/1a4; MPUMEHEHUEM
OOBEKTHBIX TEXHOJIOTUN
pa3paboTKu MPOrpaMMHBIX
CHUCTEM;
MIPOEKTUPOBAHUEM,
pa3paboTKoil u

MporpaMMHUpOBaHueM 0a3
JTAaHHBIX; COCTaBJICHUEM U
OTIaAKON rpaduuecKux
IIPOrpaMM; MOMCKOM
pelIeHus B CUCTEMax
HCKYCCTBEHHOTO
MHTEJJIEKTA.
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MHWHOBPHAYKHU POCCHUU
\,’} denepanbHOE TOCYIaPCTBEHHOE GHOKETHOE
@ 00pa30BATENLHOE YUPEKIEHHE BHICIIETO 00Pa30BaHuUs

«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

(DOHZ[ OLICHOYHBIX CPEACTB AJIA HpOMe)KyTO‘{HOﬁ arrécraiuy 1o JUCHUILINHC (MOI{yIIIO) <<,Z[I/ICerTHaH MaTCMaTHKa»

o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH crp. 11

«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

TunoBble 3aaHus, KpPUTEPUM M I[IOKA3aTelIM OLEHUBAHUS B paMKax TEKYLIEro KOHTPOJIS
npesicTaBjIeHbl B paboueil mporpaMme AUCUUILIIUHBL (MOAysi). [ToHbIE KOMITIEKThI OLIEHOUYHBIX CPEACTB
Y KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepPHAJIOB XpaHATCS Ha Kadepe.

3.2.Conep:kaHue OlEHOYHBIX CPEACTB

[IpomexyTouHas aTTecTanys IPOBOJUTCS B BUJIE DK3aMEHA B 3 CEMECTE.
Bomnpocs! 115 5K3aMeHa:

*®

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

20.
21.

22.

23.

24.

25.

Onepauuu Hag MHOXKeCTBaMU. Teopema 00 OCHOBHBIX ONEpaLIUsAX HAJl MHOKECTBAMHU.
Xapakrepuctuueckas GyHKIMsS MHOXKecTBa. CBOWCTBA XapaKTEPUCTUUECKOHN (PyHKIMH.
Bynean muoxxectBa. [TokpeiTue u pazdbuenue Mmuoxxectna. [lpaBuno cymmsl. Teopema o uucne
BCEX IOJAMHOXKECTB.

IIpsimoe npousBeneHue MHOKeECTB. [IpaBuilo npousBeaeHusl.

Yucno coueranuii. Teopema 0 peKyppeHTHOM COOTHOLLICHHUH JJIsSl YUCJIAa COYETAHU.
[IpaBunbHasa ckobouHas cTpykrypa. Uucno Karanana. Teopema o peKyppeHTHOM COOTHOLIEHUH
g yncia Karamana.

UYucno Ctupnunra 2-ro poga. Teopema o peKyppeHTHOM COOTHOLIEHUH uid uncsia CtupiuHra 2-
ro poga. Teopema o umnciax S%.

Yucno benna. Teopema 0 peKyppeHTHOM COOTHOLLIEHUU U1 yncia beina.

Uucno pazmemenuid. Teopema o uncie pazmenienuid. Teopema o unciie ouekuuii. Teopema o
YHCIIE COUETAHUM.

bunomuanbraas Gopmya.

CaolicTBa yncIa COYETAHUN.

Teopema o uncie Karanana.

MynpTUMHOKECTBO. Teopema 0 yuciie MyJIbTUMHOMXKECTB.

[Nomuuomuaneueiii K03 Punment. Teopema o Uncie ynopsg04eHHBIX MYJIbTUMHOXKECTB.
TeopeMa 0 NOIMHOMHATIBHBIX KOAPPHUIIHEHTAX.

Teopema o cymme nosmmHOMHUANBHBIX K03 duimento. [lommHoMuansHas popmyoia.
dopmyiia BKIOYEHHUS-UCKIIIOUEHUS.

Teopema o uncie OecriopsiIKOB.

Yucno Crupnunra 1-ro pona. Teopema o uncne Ctupaunra 1-ro poga. Teopema o uucie
Crupnunra 2-ro poja.

JInHeHOe peKyppEeHTHOE COOTHOIIEHUE. Pelenne IMHEHHOro peKyppeHTHOIO COOTHOILEHUS.
TeopeMa 0 JIMHEWHOCTH PELICHUH JIMHEWHBIX PEKYPPEHTHBIX COOTHOLICHUH.
XapakTepUCTUYECKUI MHOTOWIEH I TMHEWHOTO PEKYPPEHTHOIO COOTHOIIEHHA. Teopema o
MPOCTEUIINX PEIICHUSX JTUHENHBIX PEKYPPEHTHBIX COOTHOIICHHM.

Teopema o pemeHUSX TMHEWHBIX PEKYPPEHTHBIX COOTHOLLIEHUH.

Teopema 06 ornpeaenurene Bannepmonaa. Teopema 06 oO1ieM Bujie pelIeHHUN JTMHEWHBIX
PEKYPPEHTHBIX COOTHOIICHHH.

[pousBonsmas ¢pynknus. Cymma u mpousBeeHre Npou3Boasammx GyHkuuii. Teopema 06
o0OpaTHON Npou3BOAAIIEH (PYHKLINH JUIsl TPOU3BECHHUS.

[MoncranoBka npousBosamux GyHkwid. Teopema 06 0OpaTHOM MPoU3BOAAICH (HYHKIIMA IS
MIOJICTAaHOBKH.

[IpousBonHas u HHTErpaj npousBoasei GpyHkun. Teopema o mpousBoasAIIeH GYHKINHU IS
yrcen OuboHauyH.

Parmonanbhas mpousBosmas GyHkuus. Teopema o Mpou3BOAAIINX (PYHKIUAX IS TMHEHHBIX
PEKYPPEHTHBIX COOTHOIICHHH.
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26.
27.

28.
29.
30.
31.
32.
33.
34.

35.

36.

37.
38.
39.
40.
41.

42.
43.
44,

45.
46.

47.
48.

49.

50.

51.

52.
53.
54.
55.
56.
57.

58.
59.
60.

Teopema o npousBoasmeit pyHnkuuu st yncen Karanana.

Teopema o uncne pazoueHuii Ha He 6onee, yueM k cmaraembix. Teopema o mpou3BoAsILEH
¢bynkuun P (s). Teopema o npousBogsmeit pyskimn P(s).

Teopema o npoussogsameit Gynkuun P(s). Teopema o yncnax py, u pfl.

[TenraronanpHas Teopema Ditniepa. Teopema o pekyppeHTHOU hopmyIie UTst uncia pa3oueHui.
PaBHOMOIIIHBIE MHOKECTBA. CUETHOE MHOKECTBO. TeopeMa 0 CYETHBIX TOJMHOKECTBAX.
Teopema 0 paBHOMOIIIHOCTH OECKOHEUHBIX MHOXECTB. TeopeMa 0 paBHOMOIIHOCTH OTPE3Ka.
Teopema Kanrtopa -- bepnmreiina.

Teopema Kantopa. KontunyansHoe MHOkecTBO. OO011ast reopema Kanropa.

OcHoBHbIe OHATHS TeopuH rpado. zomopdHOCTh rpados. JleMMa 0 pykomnoxatusx. MaTpuiisl
MHIUACHTHOCTH U CMEXHOCTH.

[Tnanapusie rpadsl. opmyna Ditnepa. Teopema o Hermanapaoctu Ks u K 3. Kpurepuii
[TonTpsiruna — KypaTtoBckoro.

Paznenstoniee muoxecTBO rpada. Kpurepuii mocta. TeopeMa o cBsI3u uncia BepiinH, pédep u
KOMITOHEHT CBSI3HOCTH Tpada.

Oinepos rpad. Kputepuii DitnepoBocTH.

I'amMuneToHOB Tpad. JlocTaTtouHoe yCcIoBHE TaMUIIBTOHOBOCTH.

DOKBUBAJICHTHBIE ONPEJICIICHUS AepeBa.

Konx Iproddepa. Teopema o grcie MOMEYSHHBIX IEPEBBEB.

Xpomarudeckoe yncio rpada. Teopema o aABynBeTHBIX rpadax. Uucno HezaBucumoctu rpada.
Teopema o cBSI3U XpOMATHUECKOIO YHUCIIa U YUCIIa HE3aBUCUMOCTH.

Teopema o xpomatuyeckom yucie rpada u ero 1onoaHeHus. TeopeMa o MATH KpacKax.
XpoMaTH4ECKUI ITOJIMHOM.

OyHKkuMs 2-3Ha4HOM JIoTukH. Teopema o uucne ¢pyHkiuii B P,. @opmyna Han cuctemont
¢bysakuuid. CyniecTBeHHast 1 GUKTUBHAS IEpEMEHHAs.

PaBubie pyHKIMH. DKBUBaJICHTHBIE (GOpMYIbL. Teopema 00 OCHOBHBIX SKBUBAJICHTHOCTSIX.
Teopema o npeacrasiennu B Bune CJH®. Teopema o mpeacraBieHnu B Buae GopMyIIbl HaJ
KOHBIOHKLIMEH, TU3BIOHKLIUEW U OTPULIAHUEM.

Teopema o npencrasnenuu B Bujge CKH®. [Tonunom XKerankuna.

3ambikanue kiaacca Gpynkuuii B Py, [Tonnbli knace pyHKunid. 3aMKHYThIN KI1acC (QYHKITHIMA.
CBoiicTBa 3aMbIKaHUS.

Teopema o0 cBeZIeHUH K 3aBEJOMO IMOJIHOW cucTteMe. TeopeMa o mosiHbIX cucremax B P,. Teopema o
CYILLIECTBOBaHUM U €AMHCTBEHHOCTH IOJIMHOMA JKerankuHa.

Omnpenenenne kmaccoB Ty, Ty. JIBoiicTBenHas Gpynkius. Onpenenenue kinacca S. Teopema o
3amMKHyTOCTH KiaccoB Ty, Ty, S.

[IpemmectByromnue Habopsl. Onpeaenenne knaccoB M, L. Teopema o 3aMKHYTOCTH Ki1accoB M, L.
Teopema o paznuunoctu kiaccoB Ty, T, S, M, L.

Teopema 0 HeCaMOIBOMCTBEHHOUW (PYHKITHH.

Teopema 0 HEMOHOTOHHOM (DYHKIIHH.

Teopema o HeNMMHEHHON (DYHKITHH.

Kpurepnii nonHotel. Teopema 0 3aMKHYTBIX Ki1accax B Po.

[Ipennonueiii kiacc B P,. Teopema o mpeAnoHbIX Kilaccax.

Oyuknwms k-3naunol toruku. Teopema o uncne ¢pyHknuii B Py. Teopema 06 aHanore mpasuia zie
Moprana B Py.

TeopeMmsl 0 IepBOit ¥ BTOPOii HOpMATBHBIX (popmax B Py.

[TomuHoM B Py. Teopema o He cyliecTBOBaHUHM MOJMHOMA IS jo B Py.

Mamnas reopema @epma. Teopema o mpeACTaBICHUHU B BUE MOJIMHOMOB (pyHKIMIA U3 Py
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61

63

67.
68.
69.

70.

. Teopema o nosiHbIX cucremax B Py. Teopema o0 He cymecTBoBaHUM nojauHoMa i X V y B Py.
62.

Oyukuus, coxpanstomnias MHOxkecTBO E C Ey. Knace Tg. Teopema o 3amkHyTOCTH Kiacca Tg.

. Teopema o noctpoenun Mmuoxecta [F]y y. Teopema 00 anrropurme pacro3HaBaHus MOJTHOTHI B Py.
64.
65.
66.

Knacc Mg. Teopema o 3aMkHyTOCTH Kiacca M. Teopema o coBnanennu knaccoB [Mg]y y 1 R.
Teopema Ky3nemnosa.

[onmHast cuctema ¢yHKIMK B 3aMKHYTOM Kiacce. basuc 3amkHyToro kinacca. Teopema 06
OTCYTCTBHUH 0Oazuca.

Teopema o cymecTBoBaHUU CUETHOTO Oazuca.

CymectBenHas ¢ynkuus B Py. Teopema o Tpéx 3HaUeHUIX CyIIECTBEHHOW (DyHKIINU.
Teopema o kyOe st cymecTBeHHOM PyHKImu. TeopeMa o KBajipaTe s CyIIECTBEHHOM
dhyHKIIH.

Kpurepuii Ciyneuxoro.

Bompocsr k komtokBuymy Nel mo Teme «KomOuHaTopuka u Teopusi rpadoBy»:

Omnepanuu HaJl MHOXKECTBaMHU

Teopema 00 OCHOBHBIX OTEpaIHIX HAJl MHOKECTBAMH
Xapakrepuctuueckas GyHKINs MHOXKECTBA
CBoiicTBa XapakTepUCTUIECKON (PYHKIIUU

bynean MHOXecTBa

[oxpeiTHe U pa3dueHne MHOXKECTBA

[IpaBuno cymmsbl

Teopema 0 uncie Bcex MOAMHOKECTB

[Ipsimoe npou3BeieHHE MHOXKECTB

. IIpaBuio npousseneHus

. Hucno coueranuii

. Teopema 0 peKyppeHTHOM COOTHOIIEHUH AJIs1 YMCIIa COYETAaHUN
. [IpaBunibHas ckoOOYHAs CTPYKTYpa

. Uucino Karanana

. Teopema 0 peKyppeHTHOM COOTHOIIEHUH 1151 uncna Katanana
. Yucno Crupnunra 2-ro pona

. TeopeMa o peKyppeHTHOM COOTHOIIEHUHU 711 yncia CTupiuHra 2-ro poja
. Teopema o uncmax S%

. Uucno bemna

. Teopema 0 peKyppe€HTHOM COOTHOIIEHUH 1Jis1 yncna bemnna

. Uucno pa3memeHuit

. Teopema o unciie pa3menieHnin

. Teopema o umciie OueKIHii

. TeopeMa 0 yucne coyeTaHuu

. buromuanenas Gopmymna

. CBoiicTBa 4KCIlIa COUETAHUI

. Teopema o uucie Kartanana

. MyJIbTUMHOK€ECTBO

. Teopema 0 4uciie MyJIbTUMHOKECTB

. [TommHOMMANTBHBIN KOA(DPHUITUEHT

. Teopema 0 yucIie ynopsI04eHHBIX MYJIbTUMHOKECTB

. Teopema 0 mOTUHOMHUATIBHBIX KO3(PPHUITHEHTAaX

. Teopema 0 cymme MoIMHOMHUANBHBIX K03 (PUIIneHTOB
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34.
. ®opmyna BKIIOYEHHUSI-UCKITIOUEHUS
36.
37.
38.
39.
40.
. Perienrie TMHEMHOTO PEKYpPPEHTHOTO COOTHOIICHHUS
42.
43.
44.
45.
46.
. Teopema 006 oO11emM BUIE PEIICHU TUHEHHBIX PEKYPPEHTHBIX COOTHOIICHUM
48.
49.
50.
51.
52.
. [Ipon3BogHAs ¥ UHTErPATl TPOU3BOISIICH PYHKITUN
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

35

41

47

53

[MonmuoMmuaneHas hopmyna

Teopema o uncie GeciopsaKoB

Yucno Crupaunra 1-ro pona

Teopema o uncne Crupaunra 1-ro poga
Teopema o uncine Ctupaunra 2-ro poaa
JIuHeliHOE peKypPEHTHOE COOTHOILIEHHE

TeopeMa 0 JIMHEMHOCTH PEIICHUM JIMHEWHBIX PEKYPPEHTHBIX COOTHOLICHUI
XapakTepUCTUYECKUI MHOTOWIEH I TMHEUHOTO PEKYPPEHTHOI'O COOTHOILICHHUS
TeopeMa 0 IpOCTENIINX PELICHUAX JIMHEUHBIX PEKYPPEHTHBIX COOTHOLICHUI
Teopema 0 pelIeHusX TMHEHHBIX PEKYPPEHTHBIX COOTHOIIECHUI

Teopema 06 onpenenurene Bangepmona

[IpousBonsmias GyHKIHS

CyMMa 1 Ipou3BeICHUE MMPOU3BOIANTUX (PYHKITUN

Teopema 06 0O6paTHOI Mpon3BoOAAIIEeH QYHKIIMH Il TPOU3BEACHUS
[ToncTanoBka Mpou3BOAAIINX (PYHKITUIH

Teopema 06 0OpaTHOI MPOU3BOIAIICH (PYHKIIMU IS TTOICTAHOBKU

Teopema o pousBopsimel GyHKIUYU 171 yncen Oudonaqdn
PannonanpHas npousBoasmias GyHKIUs

Teopema o mpou3BOAAIINX QYHKIUSX A5 TUHEHHBIX PEKYPPEHTHBIX COOTHOIICHUH
Teopema o npousBoasmen Gynkuu as yucen Karanana
Teopema o uncie pa3oueHuil Ha He Ooee, 4yeM k craraeMbIx
Teopema o npousBoasimei pyHkuu P—i(s)

Teopema o npousBozsmel GyHKIUU Py(s)

Teopema o npousBoasmei GyHkuu P(s)

Teopema o uncnax pg upy

[TenTaronanbpHas Teopema Dusepa

Teopema o pekyppeHTHOU hopmyrie s ynucia pa3oueHHIA
I'pad

CreneHp BepLINHBI

Jlemma 0 pyKOTIOXKaTHSIX

N3omopdubie rpadsl

Martpuiia cCMEXHOCTH

Marpuiia HHIUIEHTHOCTH

CaoiicTBa MaTpUIl CMEKHOCTH U HHIUACHTHOCTH
[TnanapHsrii rpad

®dopmyina Diepa

Teopema o nemnanapaoct Ks u K3 3

Kputepuii [lontpsaruna — KyparoBckoro

Paznensroniee MHOKECTBO Tpada

Kpurepuit mocta

Teopema o cBsi3u uncia BepuInH, péoep 1 KOMIOHEHT CBS3HOCTH Tpada
DiinepoB rpad

Kpurepuii DiinepoBoctu rpada
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81. l'amumibTOHOB Tpad

82. ®opmyna Dinepa

83. Teopema o nemnanapuoctu K5 u K3, 3

84. Kputepuii [lonTpsiruna — KypaTtoBckoro

85. Pazpenstomee MHOXKECTBO Tpada

86. Kputepuit mocta

87. TeopeMa 0 CBSI3U UMCIIa BepIIHH, pOep U KOMIIOHEHT CBSA3HOCTH Tpada
88. Diinepos rpad

89. Kpurepwii DitnepoBocTtH rpada

90. I'ammIbTOHOB Tpad

91. JlocTaro4Hoe yCI0BHE TaMIJIBTOHOBOCTH rpada

92. epeBo

93. Teopema 00 3KBHBAJICHTHBIX OIPEICICHUSIX AepeBa

94. TeopeMa 0 yucie MOMEUEHHBIX JEPEBbEB

95. Xpomaruueckoe gucio rpada

96. Teopema o0 IBYIBETHBIX Tpadax

97. Uucno He3aBUCUMOCTH Tpada

98. TeopeMa 0 CBsI3M XpOMATHUYECKOIO YHCIIAa U YHCIIa HE3aBUCUMOCTH
99. Teopema 0 XpoOMaTH4ECKOM YHCIie rpada U ero JONOTHEHUS
100. Teopema o nsAiTH Kpackax

101. XpoMaTH4ECKUI ITOJIMHOM

Bomnpocs! k komutokBuyMy Ne2 1o Teme «Anredpa JIOTUKN:

OyHKIMS 2-3HAYHOU JIOTUKH
Teopema o uncne ¢pyHkumii B P,
dopmyna Hax cucTeMoi (yHKITHMA
CymiecTBeHHas U (GUKTUBHAS MTEPEMECHHAS
PaBubIe QpyHKITNN
DOKBUBAJICHTHBIE (JOPMYITBI
Teopema 06 OCHOBHBIX SKBUBAJIEHTHOCTSIX
Teopema o npencrasinenun B Buae CAHO
Teopema o npencraBienuu B Buje GopMyJiibl HaJ KOHBIOHKIMEH, JU3BIOHKIIMEN U OTPUIIAHUEM
. Teopema o npeacrasnennu B Buge CKHO
. [lonmunom JKerankuna
. 3aMbIKaHue Ki1acca GyHKuui B P,
. [onneIii kiace PyHKIUH
. 3aMKHYTBIH KJ1acc QyHKIHIA
. CBOICTBA 3aMBbIKaHUs
. Teopema o cBeJIeHUH K 3aBE€JOMO MOJTHOU CUCTEME
. Teopema o monHbIX cuctemMax B P,
. Teopema o cyI1eCTBOBaHUU U €IMHCTBEHHOCTH MoJuHOMA JKerajikuHa
. Onpenenenne kiaccos Ty, Ty, S, M, L
. Teopema o 3amknyTocTH kinaccos Ty, Tj, S, M, L
. JIBolicTBeHHas (QyHKIUS
. [IpenmectByromme HabOPbI
. Teopema o pazmuanoctu kiaccoB Ty, Ty, S, M, L
. Teopema 0 HecaM0/1BOIICTBEHHOW (yHKIIUU
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25. Teopema 0 HEMOHOTOHHOHN (PYHKIIUU

26. Teopema 0 HENMMHEHHOW PYHKITUN

27. Kputepuil NOJIHOTHI

28. Teopema 0 3aMKHYTBIX Kj1accax B P,

29. Ilpennonuslii knacc B P,

30. TeopeMa o peaNONIHBIX KJ1accax

31. ®ynkuus k-3HauHOM TOTUKH

32. Teopema o uncine GpyHKIui B Py

33. Teopema 06 ananore npaswia ae Moprana B Py

34. Teopema o TIepBOit HOpMaTbHOU popme

35. Teopema o BTOpoi HOpMaIbHOU hopMme

36. IlommaoM B Py

37. Manas teopema @epma

38. Teopema 0 mpe/ICTaBICHUH B BUC MOJTUHOMOB (YHKIIUN U3 Py
39. Teopema 0 HE CyIIECTBOBAHUH IMOJTHMHOMA /IS jo B Py
40. Teopema o mosHbBIX cucTemax B Pk

41. Teopema 0 He CyLIECTBOBAHUH MOJTMHOMA JUIA X V I B Py
42. dyskuus, coxpaHsomas MHOxecTBO E C Ey

43. Knacc Tg

44. Teopema 0 3aMKHYTOCTH Kiacca Tg

45. Teopema 0 moctpoenuu MHoxkecTBa [Fy ¢

46. Teopema 00 anropuT™Me pacro3HaBaHUS MOJHOTHI B Py
47. Knacc My

48. Teopema o 3aMKHyTOCTHU KJacca Mg

49. Teopema o coBnaseHnu KinaccoB [Mg]y y u R

50. Teopema Ky3Henosa

51. IlonHas cuctema QyHKIIMH B 3aMKHYTOM KJlacce

52. ba3uc 3aMKHYTOro KJjlacca

53. Teopema 06 oTcyTcTBUH Oa3uca

54. TeopeMma o cyIIecCTBOBaHUU CUETHOTO Oazuca

55. CymectBeHHast pyHkuus B Py

56. Teopema 0 TpEX 3HAYCHUSAX CYIIECTBEHHON (QyHKIMH
57. Teopema o KyOe JiJ1sl CYIIECTBEHHON (PYHKIINH

58. Teopema o0 KBajpaTe JUIs CyIECTBEHHON (DYyHKIIUU
59. Kputepuit Citynienkoro

ITpumMepbl KOHTPOJIBHBIX paboT:
KonTponbnas pabora Nel no reme «KomOunaropuka»
o 6
C HCronb30BaHMEM PEKYPPEHTHON (OPMyYIIbI BBIYUCIUTE 3HAYCHHE Sg.

Haiiti ko3¢ duument npu x° B pasnoxennu muorowiena (1 + x + x2)10,

b -

HeINepeceKaroUMUCS JyraMi BHYTPH OKPY>KHOCTH.

5. Haiitu 4MciO CIOPBEKTHBHBIX OTOOpa)K€HHHM W3 MHOXECTBa MOIIHOCTH 6 B JBYX3JEMEHTHOE

MHOKECTBO
Kontponbnas padota Ne2 mo reme «KomOunaropuka u Teopus rpadoB»

© ®I'bOY BO «Ueal ' Y»

Haiitu uncio cnoco6oB pas3nokuTh 6 OJMHAKOBBIX IIAPOB MO 4 OJUHAKOBBIM ALIHKAM.

Ha OKPYKHOCTU OTMCHYCHO 2n Toyek. HaiTu umcio crmoco0oB COCIMHUTE HX 71 IIOIIApHO-
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1. Haiitu ¢dopmyny olmero wieHa IMOCIEIOBAaTEIbLHOCTH, 33JaHHOW JIMHEHHBIM DPEKYPpPEHTHBIM
cooTHoueHueM 44, ., — 3a,,, ay =10, a; = 16.

2. Haiitu npousBoasiryto GyHKIHIO I mocaeaoBareasroctn {1,2,3,1,2,3,...}.

3. Haiitu npom3BosAlyr0 (YHKIUIO JUIS YUCIOBOM TOCIEIOBATEIHHOCTH, 3aJaHHON JTMHEWHBIM
PEKYPPEHTHBIM COOTHOLIECHUEM 4,5 =441, —44,,a; =a; =1.

4. HaiiTh 4yncI0 pa3auyHbIX CBA3HBIX JEPEBHEB C MIECTHIO BEPIINHAMH.

Ha muoxectse {1,...,8} 3agano otHomenue cmexuoctu: (a,b) < a + b neuérno. Omnpenenutp,

SIBJIICTCS JIU OH SUJICPOBBIM, TAMHIIBTOHOBBIM, IJIAHAPHBIM.

e

KontponbHas padota Ne3 o Teme «2-3HayHast JIOTHKA»

1. Tloctpouts CIIH® n CKH® mst dyrkumm, 3anansoi hopmymoii (x +y) — (v Az).

2. IlpoBepuTh NMpUHAJICKHOCTh BCEM ISITH Kiaccam Ty, 11, S, M w L dbyHKOMH, npuHaIIeKAITIX
mHOKecTBY {x — y,x = {y Az}}.

3. Haiitu Bce MOHOTOHHBIE _(QYyHKIMH f(x, , z, f), ynoBieTrBopstoue yciaoBusM f(1, 0, 0, 0) =1 u
f0,1,1,1)=0.

4. Haiiti yncno GyHKIMIA 7 HEeU3BECTHBIX B Kiacce Ty N 1.

5. Haiitu Bce GyHKIIMM IByX HEU3BECTHBIX, B OIMHOUKY 00pa3yIoIIUX MOJIHYIO CUCTEMY.

KonTponbhas padora Ne4 no teme «k-3HauHas JJIOrHKa»
3anucarb (QyHKIMIO f{X) = ~Xx IpH kK = 5 B TIepBOii U BTOPOI HOPMANbHBIX (OpMaXx.
[Hoctpouts nonuuom aust GyHkuu flx) = 4J,(x) + 3J5(x) npu k= 5.
OmnpenenuTs, CyIIECTBYET JIM NOIUMHOM [T GYHKIMH j1(x) + jo(x) npu k= 4.
Jlokazatb nonsoty cuctemsl { (X A y) +z,(x~y) + z} cBeeHHeM K 3aBeOMO HOIHOM CHCTEME B
P.
5. TlpoBeputs, mpuHAIISKHT U GyHKIUSA f{x, ¥) = x + y 3aMbIKaHuIo Kiacca F'= {x — y} B P,.

b

© ®I'bOY BO «Ueal ' Y»
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4. 5. TIpoBepuTth, NPUHAMIEKUT JU yHKIUHA f{x, y) =X + y 3aMmbIkaHui0 Kiaacca F = {x — y} B P.
IHopsiiok npoBeaeHNsI U KPUTEPUH OLIEHUBAHUA NIPOMEKYTOYHOM aTTeCTAUMHU

4.1.H0pﬂ}IOK NMpoBEACHUSA HpOMe)l(yTO‘{HOﬁ aTTeCTallun

OneHka 3a AUCHUIUIMHY (OpPMUpPYETCS Ha OCHOBE IIOJIYYEHHBIX OLIEHOK 3a KOHTPOJIBHO-
PEUTUHIOBBIE MEPONPUATHS TEKYLIEro KOHTpoJsA. CTyIEHT MOKET IOBBICUTH CBOM PEUTHUHI, NpPOHAsL
KOHTPOJIbHOE MEpOIPUATHE NPOMEXKYTOUHOM arrecTauuud — orBeT mo Ownery. CTyneHT BblOupaer
colepXallluii JBa TEOPETHYECKMX Bompoca U oOaHy 3azady. CryneHry
npegocrasisgercss He Oonee 60 MUHYT Ha MOATOTOBKY oTBeTa. Ilo McTedeHHMH 3TOro BpeMEHM CTYAEHT
OTBEYAET K3aMEHATOPY BOMPOCHI OMieTa U OOBACHSET, KaK pemraercss 3agada. Oukcanust pe3yabTaToB
y4eOHOI JeATeNbHOCTH IO JUCLUIUIMHE IMPOBOAUTCS B JIEHb SK3aMEHa IPHU JIMYHOM IPUCYTCTBUU

CllydaiiHbIi ~ OWIIeT,

CTYJEHTA.

4.2.Kputepuu olleHUBAHUS MPOMEKYTOYHOM aTTECTAIMU M0 BUAAM OLEHOYHBIX CPeACTB

DK3aMEHAIIMOHHBIA OWJIET COJAEPXKHUT J[Ba TEOPETHUECKUX BOMpoca M OAHY 3aaady. Kakmasiid

TEOpEeTHUECKHUI Bompoc orieHuBaercs oT 0 10 3 6ayios:
®  J1aH MOJIHBIA U MpaBWIbHBINA OTBET — 3 Oaia,

® JI0Ka3aTeNbCTBA YTBEPXKICHUM COJIEpP’KAaT OMIMOKH (YacTh IIaroB JUOO MpOIyIIeHa, JHO0

00BSICHEHBI HEBEPHO), OHAKO BCE OCTATIbHBIC (HOPMYITHMPOBKHU U3JI0KEHBI BEPHO — 2 Oasa,

®  JI0Ka3aTeNIbCTBA TOJHOCTHIO HEBEPHBIC, OJJHAKO BCE (POPMYIMPOBKH HM3IIOKEHBI BEpHO — |
0ami, 4acTh (POPMYITUPOBOK JTHOO OTCYTCTBYIOT, IMOO HEBEPHBI, OJHAKO JOKa3aTeIhCTBA

MpUBEECHBI BEpHO — | Oas,

® BO BCEX OCTAJIbHBIX ciaydasx — 0 6amios.
3agauda — ot 0 1o 2 6aywIoB:

® 33Jaya penieHa BepHo — 2 6asa,

® TIOATOTOBJICHHOC pEUICHHUE

OBLJIO  HEBEPHO,

OIHAKO B

CaMOCTOSITENIbHO HaliIeHbl U UCIIPABIEHBI OIIMOKU — 1 Ga,
® B0 BCEX OCTAJBHBIX ciaydasx — 0 6amios.

O1eHBaHKE OTBETA HA DK3aMCHE.

Xoze

[IponBUHYTHIN yPOBEHD

ba30BbIi1 ypoBeHb

IToporosslii ypoBeHb

Hwuskuii ypoBeHb

OCBOEHUS OCBOEHUS IPOBEPSIEMBIX OCBOEHUS OCBOEHUS IPOBEPSIEMBIX
MIPOBEPSEMBIX KOMIIETEHITHA MIPOBEPSAEMBIX KOMIIETEHITHA
KOMIIETEHIINH KOMIETEHINH

7-8 GannoB 5-6 GamnoB 3-4 6ainoB 0 - 2 6amioB

OOyuarommiics OO6yuatromuiicst rpamMoTHO | O0yuaromuiicst umeeT | OOyJaroniuiicss He 3HaeT

MOCIIEI0BATENBHO, Y TIO CYIIIECTBY M3JIaraeT |3HaHUS TOJIBKO OCHOBOTIOJIAr alOIINX

IPaMOTHO U JIOTUYECKU |MaTepHal; BiaieeT OCHOBHOT'O MaTepuajia, |BOIPOCOB U3y4aeMoOro

CTPOIHO M3Naraer OCHOBHBIMH HO HE yMEeT JeNaTh Kypca Ui

MaTepual; BlIajaeeT MaTeMaTH4YEeCKUMHU BBIBOJIOB U 3HAYUTEJILHOMN YacTh

OCHOBHBIMH METOJIaMU; HE JIOMYCKAeT | 0Ka3aTelbCTB; MPOrPaMMHOTO

MaTeMaTH4YeCKUMHU CYILLECTBEHHBIX OMIMOOK, |/IOMYyCKAaeT OINOKH, MaTepua’a; I0IyCcKaeT

METOJIaMU H HO HCIIBITHIBAET MIPUBOJIUT OIIMOKHU, OOHApPYKUBAET

IrOPUTMaMU PEUIeHUs! |3aTPyIHEHUS B BBIBOJAX |HEAOCTATOYHO HEYMEHHUE UX

© ®I'bOY BO «Ueal ' Y»

OTB€Ta CTYIACHTOM




MUHOBPHAVYKHM POCCHUU

@\,’} DenepabHOE TOCYJAPCTBEHHOE OIOIKETHOE

o0pa3oBaTeNIbHOE YIPEXKCHHE BBHICIIEro 00pa30BaHUs
«Yensbunckuii rocynapcreeHHbiid yausepeuret» (PI'BOY BO «Uenl'Vy»)

®DOHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAI[UH 110 AUCIUILIHHE (MOYI0) «INCKpeTHas MaTeMaTHKa»
o Hanpasienuto noarorosku 01.03.02 «IIpuknagnas MaremMaTHka 1 HHOPMATHKa» HANIPaBICHHOCTH ctp. 19
«IIpuknanHas MmaTemaTuka 1 UCKyccTBeHHbIH untemiekm ®I'bOY BO «Henl'V»

3a/1a4; YMEET CTPOUTH | M J0Ka3aTeNbCTBAX; IIPAaBUJIbHBIE VCIIPABJISITE; HE MOKET
MaTeMaTU4YeCKue yYMEET NPUMEHATH (hOpMYITHPOBKH; C YBSI3aTh TEOPHUIO C
MOJIETIH, YBA3bIBATH OCHOBHBIE TIOJIOKEHUS U | TPYZOM YBS3BIBAET MPaKTUKOM.

TEOPHIO C IPAKTHKOM, | (POPMYIIBI JUIS PEIICHUsI | OCHOBHBIE ITOJOXKEHHUS

IIOKa3bIBAECT YMEHHUE 3a7ad4. C IIPAKTUKOM.

MIPUMEHSTh 3HAHUS.

4.3.Pe3yabTaThl NPOMEKYTOYHOMH ATTECTALIMUA M YPOBHU C()OPMUPOBAHHOCTH KOMIIETEHIIUI

Hrorosas oreHKa BBICTABISIETCS 1O 8-0a/UTBHOM IIKaJIe, HCXOIS U3 MOJIyIeHHON CYMMBI OaJIJIOB:

0 - 2 6amI0B — HEYIOBIETBOPUTEIIBHO;

3 - 4 6annoB — y/IOBIETBOPUTEIILHO;

5 - 6 6ayIOB — XOPOIIIO;

7 - 8 6aJIJI0B — OTJIIMYHO.

OcoOeHHOCTH TPOBEACHUH MPOLEAYPhl OLIEHWBAHUS PE3YJIbTATOB OOyUEHHs WHBAIMIOB W JIHIl C
OTpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsl 0003HAUEHBI B paboyeil MporpaMMe JUCIHILTAHBI (MO JIs).

YpoBHH c(HOPMUPOBAHHOCTH KOMIIETEHIIHIA OTPEeNIeTCs CISAYIOMNUM 00pa3oMm:

1. npoABUHYTHIA ypOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIMI COOTBETCTBYET OLIEHKE «OTIIMYHON:

o0yyaromuiicsl BIaieeT 3HaHUSMH IPEAMETa B OJTHOM 00bEME yueOHOM MPOrpaMMBl, TOCTATOYHO
INIyOOKO OCMBICTMBAET JUCHUIUIMHY; CaMOCTOATEIbHO, B JIOTUYECKOM TMOCIEAOBATEIbHOCTH H
HCYEPIBIBAIOIIE OTBEYAET Ha BCE BOIPOCHI, MOAYEPKMBAET IMPU ITOM CaMOE CYILIECTBEHHOE, YMEET
aHAJIM3UPOBaTh, CPAaBHUBATH, KiIacCU(ULIMPOBATH, 00001IaTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBAThH
I/I3y‘IeHHbII>’I MaTcpHall, BBIACIIATL B HEM I'NTABHOC! YCTAHABJIMBATh NMPUYNHHO-CJIICACTBCHHBIC CBA3H, 9ETKO
(hopMUpYET OTBETHI;

2. 0a30BBIH YPOBEHb COOTBETCTBYET OIICHKE «XOPOILIO»:

oOyJaromuiicsi BlajieeT 3HaHUSAMU JUCIHUIUIMHBI TOYTH B MOJHOM 00BEME MporpaMmbl (MMEIOTCS
pOoOEITbl 3HAHUI TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX pa3Jienax); CaMOCTOSATEIbHO H OTYACTH MPH
HABOJSIIMX BOIpocax [MaéT TMOJHOIEHHBbIE OTBETHl Ha BOMNPOCHI;, HE BCErga BBIACISIET Haubosee
CYLLIECTBEHHOE, HE JIOIYCKAET BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX;

3. TOpOroBbIH YPOBEHb COOTBETCTBYET OLIEHKE «YOBIETBOPUTEIHHOY:

o0yyaromuiicsl BiaJeeT OCHOBHBIM O0OBEMOM 3HAHMI MO AMCLUUIUIMHE, MPOSBISET 3aTPyAHEHUS B
CaMOCTOSITENIbHBIX OTBETaX, ONMEPUPYET HETOYHBIMU (HOPMYIMPOBKAMU; B MPOIIECCE OTBETOB JIOMYCKAET
OLIMOKHM MO CYIIIECTBY BOIIPOCOB;

4. HM3KHHA YypOBEHb XapakTepU3yeTcss HeC(HOPMHUPOBAHHOCTHIO KOMIIETEHIIMH Ha HadvajIbHOM
YPOBHC 110 3aBCPUICHUHN U3YUCHUA JUCHUIIIIMHBI, COOTBETCTBYCT OLICHKE «HCYIOBJIICTBOPUTCIIBHO»

oOyJaromuiicss He 0OCBOMII 0053aTeIbHOI0 MUHUMYMa 3HaHUM MpeaMeTa, He CIOCOOEH OTBETUTH Ha
BOIIPOCHI JAKE IMPU JOTTOJIHUTCIBHBIX HABOJAIINUX BOIIPOCAX 3K3aMCHATOPA.

© ®I'bOY BO «Ueal ' Y»



01.03.02 IIpuxknagnasa maremaruka 1 nHpopmarTuka, IlpukiagHass MATEeMATHKA U HCKYCCTBEHHbI
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@oHJ OLIEHOYHBIX CPe/JICTB AUCHHUIJIMHBI (MOYJIs1) 0100pPeH U PeKOMEHI0BAH:

ITpopektop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamatoB
Y4eHBIM COBETOM MaTeMaTHYECKOTO (PaKyIbTeTa

ITporokon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MaTeMaTH4eCKoro (akyIpTeTa COITIaCOBAaHO A. C. CKopbIHMH
3acenanuem kadeapbl KOMIbIOTEPHOI TONMOJIOTHHU U AJITe0pbl

[Tporoxon 3aceqanust Ne 5 ot 30.01.2026

3aBenyromui kapenpoi COIIacoOBaHO O. B. Mutuna

ABTOD (COCTaBUTEIIH) O. B. Mutuna

CtpykTypa (poHI0B OLIEHOYHBIX CPEACTB COOTBEeTCTBYeT npuka3y pexropa ®I'BOY BO «Yeal 'Y»
oT «27» cenTadps 2022 r. Ne 573-1



