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JIner akryaamszanuu padodeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
yueOHOM rory Ha 3aceqanuu kageapsl HMupopmaruku 1 nHGOPMAIIMOHHON 0€301MacHOCTH

[Iporokom or 20 . Ne

3aB. kadenpoii N.N. BapankoBa

Pabouas mporpamma nepecMoTpeHa, 00CcyxkieHa u ogoOpena uist peanmsarmu B 2026 - 2027
yaeOHOM rojy Ha 3aceqaHuu kageapel MuapopMaruku u nHGOPMAITMOHHON OE30MTACHOCTH

[Iporokomor 20 1. Ne

3aB. kadenpoit n.n. fapaHKOBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2027 - 2028
yueOHOM roay Ha 3acenanuu kadeapsl Hudopmatuku u nHPopManoHHOM 0€30MacHOCTH

[IpoTokomor 20 . Ne

3aB. kadenpoit I/I.I/I.fapaHKOBa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2028 - 2029
y4aeOHOM roay Ha 3acenanuu kadenpelr Mudopmatuku u nHGOpMamOHHOW 6€30TTaCHOCTH

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I/I.I/I.fapaHKOBa

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o00pena s peanusaruu B 2029 - 2030
y4ueOHOM roay Ha 3aceqanuu kadenpsl MubopmaTrku u nHGOpMAIIMOHHON 6€30MacCHOCTH

[Ipotokom ot 20 r. Ne
3aB. xadenpoit N.N. bapankoBa

Paboyas nporpamma nepecMoTpeHa, 00CyXxieHa 1 oj00pena s peanusaruu B 2030 - 2031
y4eOHOM roay Ha 3aceqanuu kadeapsl HMuHpopMaTnku 1 HHGOPMAIIMOHHON 0€30TIaCHOCTH

IIpoTokomor 20 1. Ne

3aB. kadenpoii I/I.I/I.fapaHKOBa




1 ey ocBOEHUS AUCHUILTUHBI (MOYJ151)

1. Ilenu oCcBOEHUS JUCIUTUIMHBI

Henpto muctmmianebl «/IuckpeTHass mMaTeMaTHKa» SIBISIETCA YCBOCHHE CTYyICHTAMHU
0a30BbIX MOHATUH AMCKPETHON MaTEMaTHKH, MCIOJIb30BAHHE WX JUISL PEHICHUS MPUKIAJIHBIX
3a1a4, a TaKke (OpPMHUpPOBAHHE OOIIEKYIBTYPHBIX M NPO(ECCHOHATBHBIX KOMIETEHIMA B
cootBercTBUU ¢ TpeboBanusmMu PI'OC BO mo cnenmansHoctu 10.05.03 WudopmanmnonHas
0€301aCHOCTh aBTOMATH3HUPOBAHHBIX CHCTEM.

3anauu JUCUMILINHBIL:

- OCBOGHHE MAaTEMaTHUYECKOTO amrapara, SBISIOMIETOCS TEOPETHUYECKOW OCHOBOM
COBPEMEHHOTO IPOTPAMMHUPOBAHHUS ¥ €70 MPAKTUYESCKUX MPUIIOKCHUH;

- I3y4eHHE OCHOBHBIX UIel KOMOMHATOPHUKH;

- OCBOEHHE MMOHATHH anredpbl JJOTMKU U MPUOOPETEHNE HaBBIKOB pabOThI C HUMU;

- U3y4eHHE TEOPETHUECKIUX OCHOB TEOPUH I'pad)OB U €€ IPUMEHEHUSI.

2 MecTo TMCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuunnuza JluckpeTHas MaTeMaTuKa BXOJUT B 00s13aTENbHYIO YacTh yueOHOTo IUIaHa
o0pa3oBaTebHOM IPOrpaMMBI.

Jns  w3ydeHWsl  TUCHMIUIMHBI ~ HEOOXOMWUMBI  3HaHUWS  (YMEHHUS,  BIIAJCHHUSA),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS] JUCIUILINH/ IPAKTUK:

MareMaTryeckuil aHaIu3

Anrebpa u reomeTpus

Nudopmaruka

3HaHusA (YMEHUs, BIAJCHUs), IOJyYCHHbIE NTPH U3YYEHUH JTAaHHOW AUCLUIUIMHBI OyayT
HEOO0XOAUMBI 7151 U3yUCHUS] IUCLIUILINH/TIPAKTHK:

MoenupoBaHie CUCTEM 3alllUThl HHPOPMaLUU

Mertoab! u cpeacTBa KpunTorpaduyeckoi 3auTsl THPOpMALUU

OCHOBBI TEOPUU ONITUMU3ALUH

MaremaTnueckoe MOJEITUPOBaHUE PACTIPEIEIEHHBIX CUCTEM

Teopus undopmaryu

3 KomnereHuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare oOcCBOGHMS OUCHUIUIMHBI (Moayns) «JluckpeTHass MaTeMaTukay
oOyuarouuiics 1okeH 001a1aTh CASAYIONMMI KOMIIETCHITUSIMHU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-3 Crioco6eH MCIoIp30BaTh MaTEMAaTHUCCKHUE METO/IbI, HEOOXOAMMBIC IS PEIICHHS 3a/1a4
npoheCCHOHATBHOM IeSITEIbHOCTH;

OIIK-3.1 [Ipumenser  MaremMaThdyeckue  METOAbl  JJIs  pelleHus  3aj1ad
1po(hecCHOHATILHOMN NeSITEIbHOCTH

OIIK-3.2 Bnageer HaBbIKaMM THUIOBBIX PACUETOB PA3JIMYHBIX DPA3AEIOB BBICIIEH
MaTEMaTHKU

OIIK-3.3 CrpouT MaremMaTMyeckue MOJENH TMPOLECCOB B MPO(ecCHOHANBHOM

JACATCIIbHOCTH




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0miast TpyI0eMKOCTh AMCIUIUIMHBI COCTABIsIeT 6 3aueTHhIX eauHuil 216 akaa. 4acoB, B TOM

quCIe:
— KOHTakTHas pabora — 162,9 akan. gacos:
—ayautopHas — 157 akan. yacos;

— BHeayIuTOpHast — 5,9 akaj. 4acos;

— caMmocTosiTenpHas padota — 17,4 akan. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dbopMa aTTeCTaluu - 3a4€T, OK3aMCH

AynuropHast
KOHTaKTHast pabora

Paszen/ Tema (B akan. yacax)

JUCHUITITTHHBI

Cemectp

71a0.
3aH.

HPaKT.
3aH.

Jlek.

CamocTosTenpHast

pabota cryaeHTa

Bun
CaMOCTOSITEIIbHOM
paboThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLluU

Kon
KOMIICTCHIIUH

1. KomOuHaTopuka

11 Pasmenenus, 2
COYETaHUsI, IEPECTAHOBKH.

2/11

CaMoCTOsATEIRHOE
U3y4YCHUE YYeOHOM
JIUTEPATYpPbI
IToaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonnenue
JIOMAIITHUX
3aJaHui
IToaroroBka k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 1, IJ13 1

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

1.2 Pasmemenns,
COYETaHMs, TEPECTAHOBKU 2
C [TOBTOPCHHUSIMH

2/11

CaMOoCTOsATEIBHOE
U3y4YCHUE YUCOHOM
JIUTEPATYPbI
IToaroroBska x
MPAaKTUYCCKUM
3aHATHAM
Brimonnenue
JIOMAIITHUX
3aJaHnAi
IToaroroska x
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 1, )13 1

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

1.3 ®opmyna OuHOMa
HerotoHa u ciencrsue us 2
Hee.

2/11

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

6/3U

Hroro no pazzgeny 6

2. MHoXecTBa 1 OTHOIIECHUS




2.1 MuoxecrBa.OCHOBHBIE
TIOHSITHUS. Crioco0bl
3aJJaHUST MHOXKECTB.
Onepauyu Haj
MHOKECTBAMU.

421

11

CaMOoCTOsATEIBbHOE
U3ydeHHe yaeOHOH
JIUTEPATYPHI
IloaroroBka K
MPAKTHIECKUM
3aHATHAM
Breinonnenue
JIOMaIIHUX
3aJIaHui
IloaroroBka k
ayAUTOPHBIM
KOHTPOJIbHBIM
paboTtam

AKP 2, UJ13 2

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

2.2 Bynean.
OTHolIEHMS.
OIIPE/ETIEHHS.
CsolicTBa OUHAPHBIX
oTHowIeHn . Onepanuy Haj
OUMHApPHBIMU
OTHOLICHUSIMH.

3aMbIKaHHEe OTHOLICHHI

OCHOBHEIE

2/11

CaMoCTOATEILHOE
u3ydyeHue yueOHoi
JIUTEPATYpPbI
IloaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonaenue
JIOMAIITHUX
3alaHui
ITonroroska k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP2, MJ132

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

2.3 OTHoOIIEHHE
SKBUBAJIEHTHOCTH u
OTHOIIICHUE TIOPSIIKA.

2/11

CaMoCTOsATEIRHOE
U3y4YCHHE YYCOHOM
JIUTEPATYpPbI
TToaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonnenue
JIOMAIITHUX
3aJaHui
IToaroroBka k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP2, WJ13 2

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

2.4 Oynkuuu. Mubekuws,
CIOPBEKIIUS W  OWeKIus.
Omnepann Ha MHOXXECTBE.
Snpo dyHKIUH.
MoIrtHOCTh MHOXKECTBA

6/1,611

CaMoCTOsATEIBHOE
U3y4YCHUE YUCOHOM
JIUTEPATYPbI
IToaroroBska k
MPAaKTUICCKUM
3aHATHAM
Brimonnenue
JIOMAIITHUX
3aJaHAn
IToxaroroska x
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 2, WJ13 2

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

HUroro no pazneny

15

14/5,611

41

3. Aunrebpa
bynesa anredpa.

BBICKa3bIBaHUM.




3.1 Bricka3biBaHuysL.
Onepanuu HaJ
BBICKa3bIBAHUSIMHU.
DopmyIsl anreOpbl
BbICKa3bIBaHuil. OCHOBHEIE
IpoOJIEMBI ajredpbl
BBICKa3bIBaHUI.

411

CaMOoCTOsATEIBbHOE
U3ydeHHe yaeOHOH
JIUTEPATYPHI
IloaroroBka K
MPAKTHIECKUM
3aHATHAM
Breinonnenue
JIOMaIIHUX
3aJIaHui
IloaroroBka k
ayAUTOPHBIM
KOHTPOJIbHBIM
paboTtam

AKP 3, 1J13 3

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

3.2  Aunreopa
[Ipuaumn
JIBOMICTBEHHOCTH.
JIBOMICTBEHHOCTH.

JIOTUKH.

3axoH

4/11

CaMoCTOATEILHOE
u3ydyeHue yueOHoi
JIUTEPATYpPbI
IloaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonaenue
JIOMAIITHUX
3alaHui
ITonroroska k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 3, UJ13 3

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

3.3 Hopmanbhbie ¢opMmsl:
JH®, KH®, CIHO,
CKH®.

[TomHOTa M 3aMKHYTOCTH

4/11

CaMoCTOsATEIRHOE
U3y4YCHHE YYCOHOM
JIUTEPATYpPbI
TToaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonnenue
JIOMAIITHUX
3aJaHui
IToaroroBka k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 3, J13 3

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

3.4 byneBa anrebpa u
TEOPHsT MHOXKECTB.
Nzomopduzm
anreop.

OyJIeBBIX

4/11

CaMoCTOsATEIBHOE
U3y4YCHUE YUCOHOM
JIUTEPATYPbI
IToaroroBska k
MPAaKTUICCKUM
3aHATHAM
Brimonnenue
JIOMAIITHUX
3aJaHAn
IToxaroroska x
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 3, WJ13 3

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

HUroro no pazneny

15

16/41

HUroro 3a cemectp

36

36/12,611

16,1

3a4€T

4. Anrebpa mpeauKaToB
(hopMaIbHBIE UCUHCITCHHS

n




41 IIpenukartsl.
Jlormueckue onepanyu Hajg
NpeIuKaTaMu.

KsanTopsl. 1x cBoiicTBa u
MIPUMEHEHHE.

421

CaMOoCTOsATEIBbHOE
U3ydeHHe yaeOHOH
JIUTEPATYPHI
IloaroroBka K
MPAKTHIECKUM
3aHATHAM
Breinonnenue
JIOMaIIHUX
3aJIaHui
IloaroroBka k
ayAUTOPHBIM
KOHTPOJIbHBIM
paboTtam

AKP 4, UJ13 4

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

4.2 IIpenukatHbie
(hopMyIBL. OcHoBHBIE
PaBHOCHIILHOCTH,
coJiepKale  KBaHTOPHI.
TasTonorum.

6/21

CaMoCTOATEILHOE
u3ydyeHue yueOHoi
JIUTEPATYpPbI
IloaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonaenue
JIOMAIITHUX
3alaHui
ITonroroska k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 4, U113 4

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

4.3 Onpenenenue
(hopmanbHOI TEOpHH.
Wnrepnperauus. Mogens
TEOpHUHU. Ucuncnenne
BBICKa3bIBaHHH.
Hcuncnenue npeankaTos.

6/21

CaMoCTOsATEIRHOE
U3y4YCHHE YYCOHOM
JIUTEPATYpPbI
TToaroroBka k
MPaKTUIECKUM
3aHATHIM
Brimonnenue
JIOMAIITHUX
3aJaHui
IToaroroBka k
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 4, UJ13 4

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

HUroro no pazneny

12

16/611

5. 'padsl u cetn

5.1 Tpadsr
OIpe/IeIICHHS

OCHOBHEIE

6/21

1,3

CamocTosTeNnbHOE
U3y4YCHHE YUCOHOM
JIUTEPATYPBI
IToaroroBska k
MPAaKTUYCCKUM
3aHATHAM
Brimonaenue
JIOMAIITHUX
3aJaHnAi
IToaroroska x
ayJAUTOPHBIM
KOHTPOJIbHBIM
paboram

AKP 5 WJ13 5

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

5.2 DiinepoBsl rpadsr

421

OIIK-3.1,
OIIK-3.2,
OIIK-3.3

5.3 'aMUIBTOHOBEI IIUKIIBI

521

OIIK-3.1,
OIIK-3.2,
OIIK-3.3




OIIK-3.1,

U

3a4€T, DK3aMCH

5.4 Marpuns! rpadgoB 6 821 OIIK-3.2,
OI1K-3.3
OIIK-3.1,

5.5 Teopema Xomna 2 6/211 OIIK-3.2,
OI1K-3.3
OIIK-3.1,

5.6 IToToku B ceTsax 2 6/1,851 OIIK-3.2,
OIIK-3.3

Hroro 1o pasneny 22 35/11,854( 1,3

HUroro 3a cemectp 34 51/17,85U( 1,3 9K3aMeH

Wroro o puciuminHe 70 87/30,4 17,4




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

JUia  peanu3zauMM  NpPeAyCMOTPEHHBIX BUAOB ydyeOHOW pabOThl B  KauecTBe
00pa30oBaTeNbHBIX TEXHOJOTHH B TMPENoJaBaHUM AUCHUIUIMHBL «Teopus BEpOSTHOCTH H
MaTeMaTH4ecKas CTaTHUCTHUKA» MCIIOJIb3YIOTCS TPaJAWLMOHHAS U MOJAYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUHU.

1. Ins hopMupoBaHHS HOBBIX TEOPETUUYECKUX M (PAKTHUECKUX 3HAHUN HCIOJIB3YIOTCS
JeKUuuu: 0030pHbBIE — Ul PACCMOTPEHMSI OOLIMX BOIIPOCOB MAaTEMAaTUYECKOM JIOTUKU U TEOPUU
QITOPUTMOB, JJIsl CUCTEMAaTH3allMMd U 3aKpeIIeHUS 3HAHWM; HHQOPMALMOHHbIE — JUIS
03HAaKOMJIEHHUSI C OCHOBHBIMU IIPUHIIMIIAMU MaTEMaTHUUECKOM JIOTUKH, (OpMaIu3aluu MOHSTUS
QITOPUTMA, OCHOBHBIMU IOHSATUSMHU TEOPHM CIIOKHOCTU AJITOPUTMOB; MHPOOJIEMHBIE - JUIS
Pa3BUTHUS UCCIIEOBATEIBCKUX HABBIKOB U U3YYEHHUSI CIOCOOOB pellIeH s 3a/1a4.

2. Jns upuoOpereHUs HOBBIX (DAKTHUECKHMX 3HAHUH W TNPAKTHUYECKUX yMEHHI
WCHOJIb3YIOTCS TPAaKTHUUECKUE 3aHATHSA: KOMIIBIOTEPHBIH MPAKTHKYM; pa300p pe3ylbTaToB
TEMaTU4YECKUX KOHTPOJBbHBIX paboT, aHaiu3 OMIMOOK, COBMECTHBIM IOMCK BapHaHTOB
PaIMOHAJIBHOTO PeLeHUs] yueOHOU MPOOIEMBI.

3. Jlst mproOpeTeHnst HOBBIX TEOPETHUYECKUX M (PaKTUYECKUX 3HAHUI, KOTHUTHUBHBIX U
MPaKTUYECKUX YMEHMH HCIIOJIb3YETCS CaMOCTOSATENbHAs paboTa: caMOCTOSATENbHOE H3ydeHHUe
yueOHOM IuTepaTypbl, KOHCIIEKTOB JIEKIIHI; OJATOTOBKA K ayAUTOPHBIM KOHTPOJIBHBIM paboTaM;
BBITIOJIHEHNE UHANBUAYAJIbHBIX IOMAIIHUX 33a/JaHUI; BHITTOJIHEHHE KYPCOBON pabOTHI.

MeToa0I0THYeCKO OCHOBOM 00pa30BaTEIbHOM TEXHOJIOTHUU SIBJISETCS KOHIICTIIIHS
Pa3BHBAIOIIECTO YUeOHOTO B3aUMO/ICHCTBHUS B coueTanuu ¢ kouieniuer Computational Thinking
(MpIneHne KOMIBIOTEPHOH IPHI).

B xozte npoBeieHNs TEKIMOHHBIX 3aHATUN IPE1yCMaTPUBACTCSA:

— PeryasipHbIA aHAIM3 CTYJEHYECKHX paboT, COMOCTaBICHUE BapUaHTOB, AUCKYCCHH O
BBIOOpPE BAPUAHTOB;

Texymmii, MPOMEXYTOYHBIN W PYOEKHBIH KOHTPOJIb TMPOBOAUTCS IIyTEM aHaau3a
BBITIOJIHEHHBIX CTYJIEHTaMH paloT.

B xone npoBeneHus Bcex 1a00paTOPHBIX 3aHATUN MpPeayCMaTpPUBAETCS MCIOJIb30BAHUE
CPEICTB BHIYMCIUTEIBHON TEXHUKH ITPU BBIMIOJIHEHUH KOHTPOJIbHBIX paOOT U TUIIOBBIX PACUETOB.

6 YueOHO-MeToquYecKOe o0ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYAKOIIHXCSI
[Ipencrasieno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/l MPOBEAeHUS MPOMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 00ecTieyeHHe TUCIUITUHBI (MOYJIs1)

a) OcHoBHas1 IUTEpaTYypa:

1. llleBenes, FO.I1. luckperHas maTematuka [ JIeKTpOHHBINA pecypc]: YuebHoe mocodue
/ YO.I1. 1lleBeneB. — CII6.: «JIauby, 2016. — Pesxxum moctyma: https://e.lanbook.com/book/71772
- 3arJ1. ¢ 9kpana (nara ooparienus: 26.04.2024).

2. benoycos, A.W. /luckpernast matematuka [ Texct] /A.W. benoycos, C.b. Tkaues. - M.:
Wzn-Bo MI'TY um. H. O. baymana, 2015. - 743 c.

0) lonostHUTEIBHAS IUTEPaTypa:

1. Ky3nenoB O.Il. [luckperHass maremaTHka JUIsl MHXKeHepa [DIeKTpoHHBIH pecypc]:
Vuebnoe nocobue. - CII6.: UsparenscTteo "Jlanp", 2008. - 611 c. / m3marenscrBo «JIaHb»
DNeKTpOHHO-0MOIMOTeUHas cucrema. — Pexum J0CTYyTa:
http://e.lanbook.com/books/element.php?pll_id=220. — 3arn. ¢ skpana (mata oOpaleHus:

26.04.2024).
2. babuueB, W.B. J[luckperHas wmarematuka. KoHTpommpymoome MaTepuaibl K



2009. — Pexxum nmocryma: http://e.lanbook.com/books/element.php?pll_id=30193.- 3aru.
¢ 3KkpaHa (nara obpaienus: 26.04.2024).

3. baBpun, N.U. Tuckpernas matematuka [ Texcr] / U.W. baBpun. — M.: Beicias mkodna,
2007. - 200 c.

4. Kynukos, B.B. Jluckpernas matematuka: Yu. nocooue [Texcr] / B.B. Kynukos. — M.:
PUOP, 2010.

B) MeroauyecKkue yKasaHus:
1. Mansres, M. A. JluckperHnas Matematuka: Y4ueOHoe mocodue [Dnekrponusiii pecypce] /

Hn.A. Masbies. - CIlo.: M3n-Bo  Jlamb, 2011. -  Pexum  Jjocryma:
http://e.lanbook.com/books/element.php?pll_id=638.- 3arn. ¢ oskpanHa (mata oOpaleHuUs:
26.04.2024).

2. HoBukoB, @.A. JluckpeTHas MareMaTWKa IS MPOTrPAMMHUCTOB: Y4eOHOe mocodue
[Tekct] / ®.A. HoBukos. - CII6.: ITutep, 2001-2005.

3. Cymomutaros, C.B. JluckpeTHast MaTeMaTuka JJis MPOTPAMMUCTOB: YUeOHOe mocodune
[Tekct] / C.B. Cynarutatos. - CII6.: M3patensctBo "ITutep", 2001.

4. Xarrapty, P. JluckperHas MaTemMaTHKa JijIsl IPOrpaMMUCTOB: YuebHoe nocooue [ TekcT]
/ P. Xarraptu. - M.: Texnocdepa, 2005.

r) IIlporpammuoe odecnneuenne u MHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenne

HaunmenoBanue .

10 Neo norosopa CpoK el CTBYS TULEH3UH
7Zip ¢cBOOOIHO 0EeCCPOUHO
Bpay36p Mozilla |cBoGoaHO SecopouHo
Firefox pacrtpoctpansemoe 10O
Bpaysep Yandex |cBo6omaHO 0EeCCPOUHO
Calculate Linux |cB06G01HO 5eCChOUIO
Desktop Xfce [pacmnpoctpansemoe ITO p

IIpodeccuonanbHblie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
ITouckoBas cucrtema Axamemusi Google
(Google Scholar)
DNeKTpOHHAs 0aza  MEPUOTUYCCKUX
u3nanmii East View Information Services,
DNEeKTPOHHBIE  pecypchbl  OMOTMOTEKH i .
MLTY i, 1. Hocosa https://host.megaprolib.net/MP0109/Web
ApxuB HAyYHBIX KYpHaJIOB
«HanuoHabHBII snektponHo-|https://arch.neicon.ru/xmlui/
nHGOPMAIMOHHBIH  KOHIopumyMy  (HIIT
MndopmanmonHas cuctema - bank JaHHbIX https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
yIrpo3 0€301aCHOCTH nHbopmalmu
9 MartepuajibHO-TEXHHUYECKOE o0ecriedeHne TUCHUTITHHBI (MOTYJIs1)

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUITIIIMHBI BKIIFOYACT:



- Y4eOHble ayqUTOPUU Uil TPOBEACHUS 3aHATUN JIEKIMOHHOTO THma. OcHalieHue:
MYJIbTUMEUIHbIE CPEACTBA XPAaHEHHUS, TIEpeIauu U MPeICTaBICHUS HHPOPMAILIHH.

- YueOHbIE ayAWTOPUHU JUIS TPOBEICHUS JIA0OPATOPHBIX 3aHATUH, TPYNIOBBIX H
WHAWBUIYAIBHBIX KOHCYJIbTALMH, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOW AaTTECTallWH.
OcHanienue: MyabTHMEIUIHbBIE CPEACTBA XpaHEHHs], TIEpeIauy U MPEICTaBICHUS HH(OPMAIHH.

- Ilomemenus pans  caMocToATENBbHOM  paboThl  oOydwaromuxcs. OcHallleHue:
NEPCOHANBHBIE KOMITBIOTEPHl C BBIXOJOM B MHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pPa30BaTEIbHYIO CPEly YHUBEPCUTETA

- Tlomemenust miast XpaHeHHsT W TNPO(UIAKTHYECKOTO OOCTY)KHBaHUS Y4eOHOTO
obopynoBanus. OcHamieHue: mKadbl I XpaHEHUS y4eOHO-METOAMYECKOW JOKYMEHTAIIHH,
yae0HOTO 000PYIOBaHUS M yICeOHO-HATIISTHBIX TTOCOOUH.



IIpuioxenue 1
6 YueOHO-MeTOIMYECKOe 0OfecTieYeHHe CAMOCTOSATEIbHOM padoThl 00yUarouxcst

I[Io pmucnmmumHe  «JlMCKpeTHas  MaTeMaTHKa» IIPEAYyCMOTpPEHa  ayJuTOpHas U
BHEayIMTOPHAsl CaMOCTOsTENbHAs paboTa 00y4aromuxcsl.

AYI[I/ITOpHafl CaMOCTOSTCIIbHAsA pa60Ta CTYACHTOB npeamnoJaract BBITIOJTHEHUEC
CaMOCTOATCIIbHBIX 1 KOHTPOJIBHBIX pa60T Ha MPAKTUYCCKUX 3aHATHIX.

Ilpumepur 3a0anuit ayoumopHuslx KOHMPOIbHBIX padom
AKP Nel «Teopust MHOKECTB)»

Nel. Haiinure amemenTsl MHOKectBa P =ANCUANBUBNC ,
ecru A =9{0,2,3,7,8};B={1,3,6,7,9}; C={0,1,4,7,89}1=1{0,1,2,...,9}.

Ne2. YTIpocTHB ¥ IPOMHBEPTHPOBaB BEIpakenne P = ANBUANBUANCUBNC,
HaWJUTEe AJIEMEHThl MHOXKECTBA P, BEIpa)KEHHOTO Yepe3 MHOKECTBA

A4=40,3,49;C={0,1,24,7,8 9 B={1,34,7%1={0,1,2,3,4,5,6,7, 8 9}.

Ne3. Ynpocrure Beipasxkeaue ANCNDUBNCNDUANB ¢ yderom Toro,
yro AcBcCcDclI, A+0Q.

AKP Ne2 «BbyJieBa aiaredopa»
Nel. Ucnonb3ys TeopemMy NOTJIOLIEHHS, YIIPOCTUTE CIIEIYIOIINEe OyIeBbl BbIPAKEHUS:
AB + ABC + ABCD
No2. He meHss mociie1oBaTeIbHOCTH BXOKICHU apryMEHTOB, HAIUTE NHBEPCHBIE
BBLIPAKEHHS C UCIONB30BAHUEM TeopeMbl e Moprana: AB + BC + AC
No3. He meHss mociie1oBaTeIbHOCTH BXOKICHNU apryMEHTOB, HAIUTE NHBEPCHBIE
BBLIPA’KEHHs C UCNONIb30BaHUeM TeopeMsbl ge Moprana: (A + B)(C + D)(B + C)
AKP Ne3 «Teopusi KOHEeUHBIX AaBTOMATOB»

Nel. TlocTpoiiTe KOHTAaKTHYI CTPYKTYpPY, YIPABISIONIYI0 HHIUKATOPOM (RJIEKTPUUECKOM
JaMIioukor) mpu momomiu detwvipex pene A, B, C, D. Cocrosnusa 7, 8, 9, 10, 11, 12 ne
ucnoJib3ytoTes. CTpyKTypy HpEACTaBbTE B KJIACCE MapajuieIbHO-TIOCIIEIOBATEIbHBIX CXEM JUIS
JH® u KH®. Ykaxure MHHUMAIBHO HeoOxoaumoe uuciao KoHTakToB it JJH® m KHO.
WNHukaTop TOpUT TOJBKO MPH CIEIYIOMINX YCIOBHIX:

Brnroueno pene A, a B sviknouerno, aubo sxaoueno pene C, a D sviknouero.

No2. Tloctpoiite komMOuHaMOHHYIO cxemy Ha snemeHTax M u WJIM nna munumanshHoit JJTHO
GbyHKIMY, 3a1aHHON HA0OPOM MUHTEPMOB YEThIpeX MEPEeMEHHbIX. J[JI1 CAMOKOHTPOJIS YKaXKHUTE
YUCIIO JBYXBXOJIOBBIX, YUCJIO TPEXBXOJOBBIX U YHCIIO YETHIPEXBXOJOBBIX 2JIEMEHTOB .

f = (0,3,7,11,13,14,15).

Ne3. Tloctpoiite koMOMHAIMOHHYIO cxeMy Ha aneMmentax WM m WJIN nna munumansnoit KHO
GbyHKIMKM, 33JaHHONM HA0OpPOM MHUHTEPMOB YETHIPEX TMEPEMEHHBIX. YKAKUTE YHCIIO
JIBYXBXOHOBBbIX 3neMeHTOoB WMJIM, uncino tpexBxomoBbix dneMeHTOB MJIM u uwncimo BX010B
anemMenTa U.

f = (0,45,6,89,10,11).
AKP Ne4 «KomOnnaTopuka»

Nel. Ckonbko CYIIECTBYET N-pa3psAHBIX ACCATUYHBIX YHCECII, B KaXXJAO0OM H3 KOTOPBIX I_[I/I(l)pa a
BCTPCHACTCA k pas (qncna MOT'YT HAYUHATLCA C Hy.]'I}I), Ipu CIACAYIOMIUX 3HAYCHUAX YUCCIT:



n=5, a=3, k=2?

Ne2. CkonbKO CIIOB JJIMHBI 3 MOXKHO COCTaBUTh M3 OYKB ci0Ba «audy3us», eciu B KaXKI0M H3
CJIOB Bce OYKBHI pa3Hble?

AKP NeS «Teopust rpagos»

Nel. Tloctpoiite Tpad, MBOWCTBEHHBIH IO OTHOIICHUIO K 33JaHHOMY, MPEICTaBICHHOMY
MHOKECTBOM (Habopom) pebep. B ¢urypHbix ckoOkax yka3aHbl Hapel 4uceld. JTO HOMepa
BEpIINH, COEAMHEHHBIX pebpamu. [l nBoiicTBEHHOTrO Tpada ompenenure 4ucio pedep, Yucio
BEPILIMH U YHUCIIO TPAHEH.

{1, 2}, {1, 6}, {1, 7} {2, 3}, {2, 6}, {3, 4}, {3, 5}, {3, 6}, {4, 5}, {5, 6}, {6, 7}

No2. Haitnure Bce mpoCThI€ 1IETH, COSMHSAIONINE BepIiuHbl 1 1 6 Tpada. B durypusix ckobkax
yKa3aHbl MMapbl YUCeNl. ITO HOMEpa BEPIIMH, COSIUHEHHBIX peOpamMu. YKaKUTE YUCIIO MPOCTHIX
LeTiei, coJeprKaux 18a pedpa; Tpu pedpa; 4eTbipe pedpa; msaTh pedep.

1, 23, {1, 4}, {2, 3}, {2, 4}, {2, 5}, {3, 4}, {3, 5}, {3, 6}, {4, 5}, {5, 6}}.

Ne3. Tlo 3agaHHOMY KOy JepeBa MOCTpoiTe ero rpaduueckoe nzobpaxenue meroaom [pydepa.
Haiimure mpocTyro nens, BEAyIIyHO OT BEPIIMHBI 3 K BEpIIMHE 4. YKaXUTe€ HOMEpPA BEPIIVH
MIPOCTON LENH, COeAUHSONEN BepmnHbl 3 U 4. BepmmHy 3 cuuTaTh HayajioM IPOCTOM LIETH,
BepmnHy 4 — ee KOHIOM. [lepeuncnure Bce BEpIIMHBI MPOCTON LIENH, HAYMHAsA ¢ HOMEpa 3 U
KoH4as HomepoM 4. Kpome Toro, ykaxkute 4uciio pedep, COeUHSIOMMNX BEPIIUHBL 1 1 9.

(10,10,9,9,9,7,7,8).
Ilpumeput 3a0anuit uHOUBUOYATILHBIX OOMAUHUX 3A0AHULL

N3 Nel «Teopusi MHOKECTB)»

No 1. Haiitu snemenTsl MHOKeCTBa P. YHUBEpCaIbHBIM CYUTATh MHOYKECTBO JACCSITHYHBIX ITUD.
DneMeHTbl MHOKECTBa P ymopsa0uuTh o BO3pacTaHUIo.

a) p=BNCUANBNDUANCNDUANBNC;
6) P=BNCUANBNDUANCNDUANBNG;
B) P=BNCUANBNDUANCNDUANBNC.

A={0,1,24,528}; B={1,2,3,4,7,9};
C={2,3,456,9};,D={0,1,3,4,5,6, 7}.
Ne 2. Vkakute HOMepa MHOXKECTB, KOTOPBIE SIBIISIOTCS TIOJJMHOXKECTBAMH MHO>KECTBA

Q=AUBNCUBND.

1) P=ANBUBNCUBND; 2) P=A|UBND;
3) P =ANBUBNCUBN D; 4) P=AUBNC;
5) P=A|JBNCUBND; 6) P=AUBNCUBND;

TYP=ANCUBNCUBND; 8) P=AUUBNCUBND.

Ne 3. TToctpouts nuarpammy BeHnHa a5t MHOXKECTB BHIa
A={0,1,24,528} B={1,2,3,4,7,9};
C={2,3,456,9}1=4{0,1,2,3,4,5,6,7,8, 9}.

[Tpu nmomomu NMoTy4yeHHOU AuarpaMMbl HalUTe JIEMEeHThl MHOXKecTBa P.

a) P=ANBNCUANBNCUANBNCUANBNC;

6) P=ANBNCUANBNCUANBNCUANBNC.
Ne 4. VYnpoctuth HUKeNpHBeIEHHbIE (OPMYIBI MPH YCIOBHH, 4To MHOXkectBa A, B, C u D
cBazanbl otHomeHusamy Buga AcBcCoDal rpe | — YHHBEPCAILHOE MHOKECTBO.



a) P=ANBNDUANBNCUANBNCUANBNC;
6) P=ANBNDUANBNCUANBNCUANBNC.

N3 Ne2 «byaesa aaredpa»

Ne 1. TlpencraBpre cnenyromue OyneBbl ¢yHkuuu B C/IH®. Haiimute HOMEpa MHHTEPMOB,
BXOJAUIMX B OyneBbl (PYHKLUMH, 3aBUCALIME OT 4YETbIpeX aprymeHtoB. Ilpu HaxoxneHuu
MUHTEPMOB MOYKHO TOJIB30BAaThCS TEOPEMOM pas3iiokeHHs b0 KapToi Beiiua anst derbipex
nepemennrsix: f = ABC + ACD

Ne 2. Vkaxure HOMEpa MUHTEPMOB, K KOTOPHIM MOKHO NMPUMEHUTh TEOPEMY CKIIEUBAHUA, U
IIPUBEINTE KOHBIOHKINIO, ITOIYYMBUIYIOCS B PE3Y/IbTATE IPUMEHEHUS ITOU TEOPEMBL:

(1,3, 6, 10, 12, 15).

Ne 3. Haiingute cokpamennsle JIH® ¢yHkuuii, 3agaHHBIX HaOOpaMU MHUHTEPMOB YETHIPEX
aprymMeHToB. JJ11 CAMOKOHTPOJISI YKa)KUTE YUCIIO MPOCTHIX UMILIMKAHT U 00IIee YUCII0 OYKB:

f=1(0,1,2,3,57,12,13,15).

Ne 4. Haiimute MUHMMallbHbIE AW3BIOHKTHUBHBIE HOPMalibHble (QopMbl OyieBBIX (QYHKIUH,
npencraBieHHbx B CJIH® B Buge HaOopoB HOMEPOB MUHTEPMOB YETHIPEX MEPEMEHHBIX:

f=(0,1,3,4,5,7,8,10,11,12,14, 15).

No5. Haiinute MUHUMAalIbHBIE JAW3BIOHKTUBHBIE HOPMalibHble (QOpPMBI OyneBbIX (YHKIUH,
npencraBieHHbx B CJITH® B Buge HaOopoB HOMEPOB MUHTEPMOB YETHIPEX MEPEMEHHBIX:

f= (0,1,3,4,5,7,8,10,11,12,14,15).

No6. Haiimute Munmmanbable JIH® wHBepcuit OyneBbIX (YHKIUH, 3aJaHHBIX HabOpaMu
MUHTEPMOB YEThIPEX apryMEHTOB:

f= (1,3,7,11,13,15).

No7. Haiigute MHUHUMAaJIbHBbIE KOHBIOHKTHBHBIC HOPMaJIbHBIE (OPMBI OYyIeBBIX (YHKIIUH,
3aJlaHHBIX HA0OpPaMU MUHTEPMOB YEThIPEX API'YMEHTOB:

f = (0,1,2,8910,12,14).
N3 Ne3 «byaesa anareopa»

No 1. Haiigure mMunumanbhble JIH® OyneBwix (yHKIMH, 3a7aHHBIX HaOOpaMH MHHTEPMOB
YeThIpeX apryMeHTOB. B kBapaTHBIX CKOOKax yka3aHbl HeONpeAeIeHHbIe COCTOSIHUS. Pe3ynbTat
MIPEJICTaBbTE B BUJIE IECATUYHBIX HOMEPOB HA0OPOB, HA KOTOPBIX HY)KHO JIOONIPEAETUTh (DYHKIIUIO
€AMHULAMU, U YKa3aTh YUCIIO BXOXKACHUI apryMeHTOB MUHUMaIbHOU JJH®D:

f = (7,9,11,14,15),[0,3,4,5].

Ne 2. Haiinure MUHUMAaNbHbIE KOHBIOHKTHBHBIE HOpMasbHbE (OpMBI OyleBOW (QYyHKIIUH,
3aBHUCSIIEH OT YEThIpEX apryMEHTOB U 33/1aHHOI HabopaMu MUHTEPMOB. B kBajpaTHBIX cKOOKax
yYKa3aHbl HEOINPEAEICHHbIE COCTOSIHUA. B OTBETE YKAXKUTE YUCIO BXOXKICHUW apTyMEHTOB
muHUMabHOH KH® 1 uncno 3HakoB U3 BLIOHKIVH:

f = (0,8,9,10,11,12,13,14),[1,2,7,15].

Ne 3. @yHKIHA OT NATH ApTYMEHTOB HE SBJISETCSI CAMMETPUYECKOM, HO COIEPKUT UMILJIUKAHTY,
MPEJCTABIAIONIYI0 COO0M CHUMMETPUYECKYI0 (DYHKIUIO. YKaXHUTe IEeCATHYHbIE HOMEpa Tex
MUHTEPMOB, TOCJIE yIAJIEHUS KOTOPBIX OCTAHETCs CUMMeETpudecKas (YHKIHUS ¢ OJUHOYHBIM -
YHCIIOM.

f = (2,3,56,910,12,14,17,18, 20, 24, 26).

Ne 4. Cucremsl Tpex pyHkuuii ot Tpex nepemennsix fi, f2, f3 mpencrasnens! B Buge -HabopoB.
Haiinute Munnmansabie JIH® stux tpex GyHkiuii. B oTBeTe 11 Kax 101 U3 HUX YKaXUTE YUCIIO
BXOX/JICHUM apryMEHTOB.
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Ne 5. Haiinmute Munumanbsasie JJH® HensBecTHBIX QyHKIMHA X, 3aBUCSAIINX OT apryMeHToB A, B,
C B 3agaHHBIX OyJIeBBIX YpaBHEHUSX:

X+BC+AC=B+C

Ne 6. IloporoByro (QyHKIMIO, 33JaHHYIO BE€CaMU U IOpPOrOM, IPEACTaBbTE B MHUHUMAaJIbHOMN
JTU3BIOHKTUBHON HOpMalIbHOU (hopMe. B oTBeTe yKaXuTe YMCiio BXOKICHUM apryMEHTOB U YUCIIO
KOHBIOHKIIMH, COJIEpKalMX 1O JBE OYKBBHI.

[1,2,4,3; 5]

Ne 7. ®yHkuum mnpenctaBieHbl HaOOpaMHd HOMEPOB MHUHTEPMOB, 3aBUCAIIUX OT YETBIPEX
nepemenasix A, B, C, D. Haiinute mpousBoaHbeie OT 3TUX (QyHKUIWH, TuddepeHnupys ux 1o
nepemeHHodt D. HaiinenHble Npou3BOJHBIE MHUHUMU3HUPYHTE B KJacce JAU3IbIOHKTHUBHBIX
HOpMaJIbHBIX QopM. B oTBeTe ykaxkute o0Iiee 4uciao BXOKJICHUI apryMEHTOB U YHCJIO 3HAKOB
JU3BIOHKIIUM JIsl MUHUMaTbHBIX JJHO.

f = (45,6,7,10,11,13,15).
N3 Ned «Teopust KOHEYHBIX ABTOMATOB

No 1. KomOuHammoHHas cxema UMeeT YEThIPe BXOJIa U OJIMH BbIX0 . Ha BX0/1 cXeMbI MPOU3BOIHHO
MOCTYIAIOT ABOUYHBIC YMCIA. YKa3aHBI JCCATHYHBIE SKBUBAJICHTHI BXOJHBIX JTBOWYHBIX YHUCEN,
KOTOPBIM Ha BBIXOJIE COOTBETCTBYET BBICOKHH (€IWHWUYHBIN) ypoBeHb. [Ipm Bcex OCTaIbHBIX
BXOJHBIX JIBOMYHBIX YHCIaX Ha BBIXOJIE MMEETCS HU3KWU ypoBeHb. [locTpoiite cxemy Ha
anemenTax U u NI nns muaumansHoi JIH® OyneBoii GyHKIIMH, OTIMCHIBAIOIICH PaOOTy CXEMBI.
VYKaXuTe 4nciio ABYXBXOI0BBIX AIEMEHTOB M 1 4MCiI0 TPEXBXOAOBBIX 3JIeMEHTOB U.

(1,3,4,5,6,7,8,10,12,13,15)

No 2. Tlocrpoiite mpeoOpa3oBaTeib YETHIPEX3HAYHOTO JBOMYHOTO KOJAa N B TMSATH3HAYHBIN
JTBOWYHBIA Ko N + N mpu yCJIOBUH, YTO HA BXOJ MOTYT IMOJIaBaThCs TOJbKO unciaa N =0, 1, 2, 3,
4,5, 6, 7, 8 aunucma 9, 10, 11, 12, 13, 14, 15 nonaBarbcs He OymyT. byneBbl QyHKIMH,
OIKCHIBAIOIIUE COCTOSIHHS BBIXOIOB, IPEACTaBbTe B MUHUMAIbHBIX JITH®. Ykaxure unciaa a u b,
rje a — 9ucio snementoB U, b — gucmo snementos MJIN Bo Beeit cxeme mpeobpaszoBatens. Boixo
KakJ0ro aiemMeHnTa M noakiroyaidte TOJIbKO K oqHOMY 3ieMeHTy MJIN.

N=1
Neo 3. M3o0pa3ute cxeMy cuHXpoHHOro aBromara Ha mectu JK-tpurrepax. KomOunannonnas
cXeMa, yIpaBJISolas BX0JaMU TPUTTEPOB, peann3yeT cucTeMy (pyHKIMIA BUA:

JA=B

Ne 4, HyCTB ABTOMAT HAXOAUTCSA B HCKOTOPOM COCTOSHUHU, IPUHUMACMOM 3a HCXOOHOC. Ecnm na
€r0 CHHXpPOBXOJ 1IOAAaTh OJUH UMITYJIbC, TO aBTOMAT HepefmeT B coctosiHue a. Ecnm nmojarts eie
OJIMH UMITYJIbC, TO ABTOMAT nepefmeT B cocTOstHUE b. HaﬁﬂHTe JCCATUYHBIC 5KBUBAJICHTHI YHCCJI
au b, €CJIM UCXOOHBIM SBJICTCA COCTOSIHUEC PABHOC 12.

Ne 5. TloctpoiiTe cuHXpoHHBIM aBTomMaT Ha JK-Tpurrepax ajis 3aJaHHOM MOCIEI0BaTENIbHOCTH
cMeHbI ero coctostHui. Haiinure munumanshbie JIH® OyneBbix GyHKIMH, ONMUCHIBAIONINX paboTy
KOMOMHAIIMOHHON CXeMbl, KOTOpasl YHpaBiseT BXOJaMM BCeX TPUITEpoB aBToMaTa. Haiiaurte
uncna a, b, ¢, d, rae a — 4nucno 0JHOOYKBEHHBIX BBIPKCHUI CPE/IU IIECTH HAWICHHBIX OYyIICBBIX
byHkuuit; b — grcno 1ByXOyKBEHHBIX BBIPaXKEHHI; C — YHCIIO YeThIPEXOYKBEHHBIX BhIpakeHui; d
— yucno sneMeHToB MJIN B cxeme aBromara. [Ipu mogade Ha BXOJ CXEMbI TAKTOBBIX UMITYJILCOB
MIOCIIEIOBATEIBLHOCTh CMEHBI COCTOSIHUNA MMEET CIEIYIOLUil BU (HYJEBOE COCTOSHUE SBISETCS
HayvaJbHbIM Ul BCEX HIXKETIPUBEJCHHBIX MOCIIEI0BATEILHOCTEH ):

0,3,7,4,25,6, 1
N3 NeS «KomOnnaTopuka



Ne 1. Mosnety nonopaceiBatoT 10 pa3. Haiitu BepoITHOCTH TOTO, YTO repO BBINIAAET TOUHO 3 pasa.

No 2. Hekro 3agyman aBy3HauHOE AecsaTHUHOE unciao N (¢ HyJs yuciia He HauuHatotes ). Haittu
BEPOSTHOCTH TOTO, YTO N — YETHOE YHUCIIO.

Ne 3. I'panm kyOuMKa TpPOHYMEpPOBaHBI cieayomum obpazom: —3, —2, —1, 1, 2, 3. KyOuk
noa0paceBalOT JBa paza. HalTh BepoATHOCTH TOTO, YTO CyMMa BBINABIIMX YHUCET —
HEOTPHILIATEILHOE YHCIIO.

Ne 4. 13 OykB cioBa «UMBUIM3ALMS CIy4aiHO BbIOpanu 4 OyKBBI M PACIOJIOKHWIM UX B PS.
Haiitn BEpOATHOCTB TOTO, YTO IOJTYYUTCS CIOBO «BU3a.

Ne 5. B ypue 4 kpacubix mapa, 3 cuHux u 3 3eneHbix. Hayrag BerHuMmarotr 3 mapa. Haiitu
BEpPOSTHOCTH TOTO, YTO BCE OHU OYyT OJHOTO IBETA (T. €. BCE TPHU KPaCHBIE, THOO BCE TPU CUHHUE,
00 BCE TPHU 3€IICHBIE).

Ne 6. B mauke 4 TeTpanu ¢ cuHen 0070kKo#, 8 — ¢ xentolt u 2 — ¢ 3enenoi. Hayran 6epyrt 5
Terpajedi. HailTu BEpOSITHOCTH TOTO, UYTO CpeAM BbIOpAaHHBIX HE OyJeT TeTpajiell HU C CHUHEU
00JI0KKOH, HU C 3€JICHOM.

N3 Ne6 «Teopust rpagos»
Ne 1. Ilo 3amaHHO# MaTpHIle CMEXHOCTU OCTPONTE rpad U 1aifTe OTBETHI Ha BOIPOCHI.

a) YKOKHUTE CTETICHH BepIvH 3 1 6; 12345678
1 1

0) yKakuTe BEpIIMHBI, CTENIEHb KOTOPBIX paBHa 3;

B) CKOJIBKO YETHBIX BEpIINH B rpade? YKaxuTe ux HOMepa;

I') YKQKHUTE BUCSYUE BEPLUINHBL;

1) CKOJIBKO peOep COMEPKUT JoToHeHne rpada?

€) YKa)XUTe BEepUINHbBI, CMEKHbIE OTHOCUTEIHHO BEPIIUHEI 4;

o= 3 L e L —
o

) U3 3a1laHHoTO Tpada ynammuau BepmuHy 1. CKOJIbKO B
noy4yuBIeMcs rnoarpade pedep?

Ne 2. VkaxuTe cHayasia HoMepa BCeX IIepoBbIX rpadoB B MOPsIIKE BO3PACTAHMUS, @ 3aTEM —
HOMepa BCeX MOy HIIEpOBhIX I'padoB (Takke B MOPSAIKE BOSPACTAHMUS).

4 3 %
o KA

Ne 3. Tloctpoiite rpad, ABONCTBEHHBIN MO OTHOLIEHHUIO K 3aJaHHOMY Ipady, MpeICTaBICHHOMY
MHO>eCTBOM (HabopoM) pebep. B ¢purypHbix ckoOkax ykazaHbl mapbl yuces. DTO HOMEpPa
BEpILIUH, COETMHEHHBIX peOpamu. J{is 1BoMCTBEHHOTO rpada onpenenute yucio pedep, Yucio
BEPILIUH U YHCIIO TpaHel.

1. {{1, 2}, {1, 3}, {1, 5}, {1, 6}, {1, 7}, {2, 3}, {3, 4}, {3, 5}, {4, 5}, {4, 7}, {5, 6}, {6, 7}}.

Ne 4. Haiinure Bce MpOCTHIE LENH, COSUHSIONINE BepIInHbI 1 1 6 Tpada. Ykaxure yucia a, b, C,
d, rae a— mpocThIX Lenei, coaepKaumx mo 2 pedpa, h—4nciio mpocTeIX LeneH, coaepKaIux no
TpH pedpa, C—1o yeTbipe pedpa, u d—11o ATk pedep.

a) G={{1, 2}, {1, 4}, {2, 3}, {2, 4}, {2, 5}, {3, 4}, {3, 5}, {3, 6}, {4, 5}, {5 6}};




6) G = {{1, 2}, {1, 3}, {1, 5}, {2, 4}, {2, 5}, {2, 6}, {3, 4}, {3, 5}, {4, 6}, {5, 6} .

Ne 5. Haiinure Bce mpocThie IIeTH, COSANHSIONNE BepIIHHbI 1 1 6 3a1anHor0 Tpada, cuuras, 4To
rpad sBISETCS OPHUEHTHPOBAHHBIM. B HIDKENPUBENIEHHOM CIUCKE Tpadbl IMPeICTaBICHBI
MHO>KECTBAMH YIOPSI0UEHHBIX Map BEPLINH, TJe Kaxxaas napa sisisgercs nyroid. [lepsas uugpa B
3amucu JIyrd o0o3HayaeT ee Hadano. J|jist KOHTpoJisd ykaxkute uucia a, b, ¢ u d, rae a—aucio

MPOCTBIX IIETICH, COCTOSIIUX U3 JBYX YT, D—4HCIIO0 MPOCTHIX Enei, COCTOSIINX U3 TPEX JAyr, C—
U3 4eThIpeX U 0—u3 msiTu.

a) G={(1,2), (1,4), (2, 3),(2,4),(2,5),(2,6),(3,4)., (3, 6), (4, 5), (5, 6)};
0)G=1{(1,2),(1,4),(1,5),(2,3),(2,4),(2,6),(3,4),(3,6),(4,5), (5, 6)}.
Ne 6. Haiinure kon nepeBa metoqom Ilpydepa:

1

3]
Led



Ipunoxenue 2

7 OIIeHO‘leIe cpeacrea AJisi NIpOBEACHUA l'[pOMe)KyTO‘IHOﬁ arrecranmmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA

l'lpOMe)KyTO‘lHOﬁ arrecranmmn.:

Komnerenmus/MIHIUKAaTOp TOCTHKEHUS
KOMIIETCHIINU

OneHouHbIE CpeICTBA

NnpogecCUuOHATBbHOM esiITeILHOCTH

OIIK-3 Cnoco0eH HCIOAbL30BATH MAaTeMAaTHYECKHE METOAbI,

HeoOXoauMble IS pemieHus  3aaaq

OIIK-3.1 TIpumensier maremMaTHyeckue MeToAbl il 1.  AHanuTHYECKOE MpeACTaBiICHUE OYICBBIX ()YHKITHIA.
pellenns 3a1a4 IpodecCHOHANBHOM 1eSTeNbHOCTH CAH® u THOD.
2.  AHanUTHYeCKOE MPEICTaBIICHUE OYIICBBIX (hYHKITUIA.
CKH® u KH®.
3. Cummerpuueckue O0yaeBbl pyHKIUH
4. UYucnoBoe npezacTaBieHue OyleBbIX QyHKIMIA
5. Tumnsl OyneBbIX ypaBHEHUI
6.  Iloporossie pyHKINN
7.  Axcuomsl anreopsl XKerankuna. [Ipumenenune kapT
Beiiua
8.  IlonsaTne npou3BOAHOH OT OyNeBOil (QyHKINH.
[Tpon3BoaHast IEPBOro mopsaKa
9. CMemaHHbIe TPOM3BOAHBIE. TEOpEMbI O pa3IoKEHUH
OyneBbIX (QyHKIHN
10. HurerpupoBanue OyneBbIX QyHKIMIA
11. JInomaHO-pe3UCTOpHBIEC CXEMBI.
12. KoOHTaKTHbBIE CTPYKTYpBI: dJIEMEHTHI, onepanuu U,
WJIN, HE.
13. MOCTHKOBBIE U CUMMETPUYECKUE CTPYKTYPBL.
[Ipumepsn!
14. Crpykrypa «uer-Heuer». [Ipumepsl
15. KoHTaKTHBIE CTPYKTYPHI C II€MEHTaMU aMATH
16. Jloruueckue anementsl W, NJIU. MuBeprop u cxema
N-HE
OIIK-3.2 Bnageer HaBblkamu THUNOBBIX pacueToB| 1. CrocoObl 3a1aHKsT MHOXKECTB.
Ppa3sIuMYHBIX Pa3LEIIOB BBICILICH MAaTEMATUKHU 2. Onepauml HaJ MHO)XKecTBaMHU. X cBoiicTBa.
3. OrtHolIeHHs HAa MHO)KECTBaX. bUHapHBIE OTHOIICHUS U
CIOCOOBI UX 3aJaHU.
4. CneuuanbHbIC BUAB OMHAPHBIX OTHOIICHHH.
5. MomHOoCTh KOHEUHOT0 MHOKEcTBA. Dopmyna
BKIIIOYECHUH U UCKITIOYEHHH.
6. MomHocTh 0ecKOHEUHOro MHOKecTBa. CueTHbIe
MHOX€ECTBA M X CBOUCTBA.
7. Teopema KanTOpa 0 HECUETHOCTH YHCEIN OTPE3KA.
KonTHHYya pHBIE MHOXKECTBA
8. Omepaiyu Ha MHOXKecTBaX. AnreOpbl. [IpuMepsr.
9. bunapssie onepanui. Buisl OMHAPHBIX OMEPALIHiA.
10. Tlonyrpymmsl. [Tpumepsr.
11. Tpymmsl. [Ipumepsr.
12. Bpoicka3biBaHUS U ONEpAIMU HA/l HUMU. TaOnuipt
WUCTUHHOCTH
13. ByneBsl GyHKIHMK U CIIOCOOBI UX 3aIaHMUS.
14. ByneBsl QpyHKIMK OTHOHN M BYX ITEPEMEHHBIX.




OIIK-3.3 Crpour  maTeMaTH4yeCcKHe MOZEHN IIpeoOpaszoBatenu, nemmppaTopsl, MYITBTHIUICKCOP.

Kopapl XsmmMuHra

Kongi I'pest

OHOTaKTHBIC 1 MHOTOTAKTHBIC aBTOMATHI. T pHUITEpHI

CuHTe3 aBTOMATOB

Astomatel Munu u Mypa

OcHoBHBIE OPMYITBI KOMOMHATOPUKH: (aKTOpHAL,

npaBuiia CyMMBI ¥ ipou3Besenus. JJuarpammer Benna

8. OcHoBHbIE (OPMYJIBI KOMOWHATOPUKU: IEPECTAHOBKH,
pa3MelIeH s, COYeTaHMs.

9. Ompenenenue rpada. Yactu rpada. Iloarpadsl, oCTOBBL

10.3agaHne HEOPHEHTHPOBAHHOTO Tpada ¢ MOMOIIBI0
MaTpHII.

11.3agaHue OpUEHTUPOBAHHOTO rpada ¢ MOMOIIBI0 MATPHIIL.

12.3omopduzm rpacos.

13.MapupyTsl, LienH, IUKIBI CBsi3HOTO rpada. PaccrosHus
B rpade.

14 Tuametp u paguyc rpada. Lentp rpada u
JaMeTpalibHast 11elb.

MIPOIIECCOB B TPO(ECCHOHATBHOM NIEATETPHOCTH

NOoO R WNE

15.Kparyaiiimii myTh Ha HEHarpy>KeHHOM rpade.

16.Kparuaiimmii myTh Ha Harpy>xeHHoM rpade. ANropuT™
JeikcTpsl.

17.3tinepoBsl rpadsl. Kpurepwii siinepoBocTy.

18.I'amunbToHOBHI rpadbl. Teopema Jupaka.

19.JIec u nepeBbsi.

20.11ukmoMaTHUeCKOe YUCIIO rpada.

21.JlepeBbsi C MPOHYMEPOBaHHBIMU BepiinHaMu. CHMBOJ
Jepesa.

22.CraniapTHOE U300paKeHUE IEPEeBa C KOPHEM.

23.KaHoHn4eckoe n300pakeHne nepeBsa.
ITocienoBaTeabHOCTb BECOB.

24 3ama4a 0 MUHUMAIILHOM COETMHEHUH. AJITOPUTM
Kpackaina

0) Ilopsinoxk mnpoBedeHUS TPOMEKYTOYHOH AaTTeCcTallUU, IMOKa3aTeJM M KPUTEPHH
OlleHMBAHMUS:

[IpakTnueckue 3amaHusi U1 MOArOTOBKM K 3K3aMEHY BKIIIOYAIOT 3a/laHusl 10 TeMaw,
BBIHOCHMBIM Ha BBITIOJTHEHUE UHIUBUIYAIbHBIX JOMAIIHUX 3a/1aHUM.

KpuTtepuu onenku (B COOTBETCTBUY ¢ (POPMUPYEMBIMHI KOMIIETCHIUSAMH U TUIAHUPYEMBIMU
pe3ynbTaTaMu OOy4YeHHS):

— Ha OICHKY OTJIMYHO» — CTYICHT JI0JDKCH MOKa3aTh BBICOKHH YPOBEHb 3HAHUH, yMEHHUI
U HaBBIKOB B COOTBETCTBUH C (OPMHUPYEMBIMH KOMIICTEHIMSIMHU; T.€. BCECTOPOHHHE,
CHCTEeMaTH3UPOBAaHHbIE, TIIyOOKHWE 3HAHMUSA Y4eOHOH WPOrpaMMbl IUCHUIUIMHBI M YMEHHE
YBEPEHHO MPUMEHSTh UX HAa MPAKTUKE MPU PEIIEeHUH KOHKPETHBIX 3a/1a4, CBOOOTHO U ITPABUIIBLHO
000CHOBBIBATh NMPUHSTHIE PELICHNUS;

— Ha OIIEHKY «XOPOII0» — CTYJEHT JIOJDKEH MOKa3aTh CPEAHUN YPOBEHb 3HAHUM, yMEHUH U
HaBBIKOB B COOTBETCTBUU C (POPMUPYEMBIMH KOMIIETEHIMSIMHU; T.€. TBEPJAO 3HAET Marepua,
I'PaMOTHO U T10 CYILECTBY M3J1araeT ero, yMeeT PUMEHSTh NOJy4eHHbIEe 3HaHUs Ha PAKTHKE;

— Ha OIICHKY «Y/I0BJIeTBOPHUTEJIBLHO» — CTYJIEHT JIOJDKEH IOKa3aTh MOPOTOBBIA YpOBEHb
3HaHUH, YMEHUI M HABBIKOB B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIIETEHIIMSMU; T.€. BIAJEET
OCHOBHBIMH pa3ziellaMu y4eOHOM mporpaMMel, HEOOXOAUMBIMU JUIS JajbHEUIIEro oOydeHHus U
MOJKET MPUMEHATH MOTy4YeHHbIE 3HaHUS N0 00pa3ily B CTaHAAPTHOM CUTYallUH;

— Ha OLCHKY «HEYIOBJETBOPUTEIHLHO» — CTYJICHT HE MOJKET I0Ka3aTh 3HaHUs Ha YPOBHE
BOCIPOU3BEICHUS 1 00bSICHEHUSI UHPOPMALIMH, HE YMEET UCII0JIb30BaTh MOIyUYEHHbIE 3HAHUS IPU
pelIeHNH TUIOBBIX MPAKTHUECKUX 3aa4.
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