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I. LEJIM ¥ 3AJIAUYM JUCLHUIITAHBI (MOY.JIST)

Heqb AUCHMIVIMHBI: OCBOCHHE 3JIEMEHTOB TEOPHH MHOXECTB M TEOpHH TrpadoB; OCBOCHHE
MOHATUI M METOJIOB TEOPHH JCTUMOCTH U TEOPHM CpaBHEHUH. JlucuuruimHa npeacrasiseT coOon
Ba)XHBIM 37IeMEeHT 0a30BOH MpodeccHoHaNbHONW MOATOTOBKHU. IIpeacTaBieHHbI B ee colaepKaHuu
TEOPETHUECKUH MaTepual MMEeT OOlIeMaTeMaTHYeCKOe 3HAueHHe, €ro 3HAaHHE HEeoOXOIUMO
nojydeHus (yHIAMEHTAIbHOIO MaTeMaTHYecKoro oOpa3oBaHUS U BEAEHUS IIearorn4eckoi
JEsITeIbHOCTH [0 MaTEMaTHUYECKOMY MPO(UITIO.

3agauyu TUCHMILINHBI:

e 3y4yecHHE 0a30BBIX MOHATUN U METOJOB OCHOB TEOPUU MHOXKECTB M TEOpUH TpadoB;
(hopMUpOBaHHE HABBIKOB pa0OTHI ¢ 00BEKTaMHU AUCKPETHON MaTEMaTHKHU.

e u3yueHHE 0A30BBIX MOHSATHI U METOJIOB TEOPUH JICIIMMOCTH M TEOPHH CPABHCHHUIA,

L4 q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ O CBA3HU paCCManI/IBaeMOﬁ TCOPHU C 3aJad4aMM HIKOJBbHOI'O
KypcCa MaTCMAaTHKU,

¢ (opMupOBaHHE TOHUMAHUS OOIIEH CTPYKTYpPhl MATEMATUIECKOTO 3HAHMUS;
® OBJIAJICHUE CUMBOJIBHBIM S3bIKOM MaTEMAaTHKHU Ha IIPUMEPE N3y4aEMBbIX TEOPHIL;

L4 (bOpMI/IpOBaHI/Ie MMPpEACTaBJICHHA O B3aUMOCBA3U MCKY pa3JIMUHBIMU pasgcjiaMu MaTCMAaTUKU U
CBA3U UX CO HIKOJIbHBIM KYPCOM MATCMATHUKU.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYyeOHas paucuumiiuHa (MOJYJb) OTHOCUTCS K 4YacTH, (QOpMHpyeMOH ydacTHHKaMHU
00pa3oBaTeIbHBIX OTHOILIECHHH.

2.2. JIns w3ydyeHUs AAHHON y4eOHOH NUCUUIUIMHBI (MOAYJsS) HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE IPEIIECTBYIOIIMMU AUCHUIUINHAMM

Anrebpa.

2.3. IlepeyeHp MOCIEAYIONIMX Y4EOHBIX JUCIUIUINH, IS KOTOPBIX HEOOXOANMBI 3HAHUS, YMEHUS U
HaBbIKU, (OpMUpPYEMbIE JaHHON y4EeOHON AUCHIUIIIMHOM:

Anrebpa, MaremaTnueckasi JIOTHKa ¥ TEOpPHUS  alNTOpPUTMOB, Teopusi  BEpOSTHOCTEH,
ConeprxatenbHble OCOOEHHOCTH YIiIyOJIeHHOro oOyueHus B oduieM oOpa3oBanuu, @opmupoBaHue
pe3yabTaTOB OCBOEHUS 00pa30BaTEIbHOM MPOrpaMMBbl.



I11. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAY JISI)

[lepeueHp TIaHUPYEMBIX PE3YyJIbTATOB O0YUYEHHUS MO TUCHUIUIUHE (MOYJIII0), COOTHECEHHBIX
C MHIUKATOPAMHU JOCTUKEHHS] KOMITETEHIIUI

KoMmnerenuus HNuauxaropsl Pe3yabTaTnl 00yyeHus1
KOMITeTeH M
IIK-1 Cnocoben NIK-nkl.1: 3HATh: OCHOBHBIC TTOHSTHSI,
UCII0JIb30BAaTh OCHOBHBIC peoOpa3oBbIBAET TEPMHUHOJIOTHIO U ITOJOXKCHUS
ITOJIOKEHUS CTaHJapTHbIC OCHOB TEOPUHU MHOXKECTB U

(byHIaMEHTAILHBIX H
MPUKIIAIHBIX Pa3/IeIIOB
MaTeMaTHKH JIJIsl PEIICHUSI
TEOPETUUYCCKHX U
MPAKTUYECKHX 3a/1a4
y4e0HOT0 XapakTepa,
dbopMuUpyeT 3Ty CHOCOOHOCTh
y 00y4aronuxcs B Imporecce
pealin3anuu OCHOBHBIX U
JOTIOJTHUTEIIBHBIX TIPOTPaMM
oOydeHus MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

MaTEeMaTHYECKUE BBIPAIKCHHSI
110 OCHOBHBIM IIpaBHJIaM B
paMKax 3aaad y4eOHOro
Kypca, popMupyert 3TH
YMEHUS Yy 00y4aroIuxcs B
mporecce pean3anuu
OCHOBHBIX U
JOTIOJTHUTEIIBHBIX MPOrPaMM
0o0y4eHHsI MaTEMaTUKE Ha
COOTBETCTBYIOILIEM YPOBHE

KOMOWHATOPHKHU;

OCHOBHBIC TOHSATUSA W TOJIOKEHUS
Teopur rpadoB;

ONPEAEIICHUS OCHOBHBIX ITOHATHH,
(hopMyJIHPOBKU OCHOBHBIX
pe3yabTaTOB, ONMUCAHUS METOJIOB U
IrOPUTMOB TEOPUU YHCEIl
YMmeThb: n1peodbpa3oBbIBACT
CTaHJapTHHIE MAaTEMaTUYECKHE
BBIPKEHUSI TEOPUU MHOXKECTB U
TEOPUH JIETUMOCTH, TEOPUHI
CpaBHEHHUI, TECOPUH rpadoB
Baanern:

METO/IAMH COOTBETCTBYIOIIUX
MPEAMETHBIX MAaTEMATUYECKUX
TEOpUi

NIK-nkl1.2: cTpour,
HCIIOJIb3YSl AaHAJIOTHIO,
UHTEepHpeTanuu
MaTeMaTHYECKUX
BBIPQ)XEHUH B pa3IMYHbIX
MPEIMETHBIX 00JIACTIX U
MIPAKTUKE B pPaMKax 3a/1a4
yaeOHOro Kypca, GopmMupyer
9TH YMEHUS y 00y4aroImuxcs
B IIPOLIECCE peann3aluu
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX TPOTPaMM
o0y4eHus: MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE
(TIC)

3HaTh: OCHOBHBIE IOHSTHSI,
TEPMHUHOJIOTHIO U TTOJOXKEHUS
OCHOB TEOPUHU MHOXECTB U
KOMOMHAaTOPUKH;

OCHOBHBIE IOHATHS U IIOJIOKEHUS
Teopuu rpados;

OIIpEEIIEHUSI OCHOBHBIX IMOHATHUH,
(hopMyTUPOBKH OCHOBHBIX
pE3yJIbTaTOB, OMMCAHUS METOJIOB U
JITOPUTMOB TEOPHUHU YHCET
YMerb: CTpOUT UHTEPIIpETALUN
MaTEMAaTUYECKUX BBIPAXKEHUN
TEOPUU MHOKECTB ¥ TEOPUU
JEIMMOCTH, TEOPUU CPAaBHEHUH,
Teopuu rpados

Baanern:

METOJIaMU COOTBETCTBYIOIINX
IIPEIMETHBIX MAaTEMaTUUECKUX
TEOPHIl




HNAK-nk1.3: ctpowur,
WCIIOJIB3YS aHAJIOTHIO,
MaTeMaTHYeCKHe MOJIETN
JUTSE KOHKPETU3UPOBAHHBIX
00BEKTOB JIPyTUX
MpeAMETHBIX 00JlacTel u
MIPaKTUKU B paMKax 3ajaau
yueOHoro Kypca, hopMupyer
9TH YMEHUS y 00y4aromuxcs
B TIpOLIECCE pean3aliu
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
oOyueHus MaTeMaTHKE Ha
COOTBETCTBYIOIIEM yPOBHE

3HaTh: OCHOBHBIE MTOHSTHSI,
TEPMHHOJIOTHIO U TIOJOXKCHUS
OCHOB TEOPUHU MHOXECTB U
KOMOWHATOPHKH;

OCHOBHBIE TOHSTHS U TIOJOKEHUS
Teopuu rpados;

oTpezieNieHUs] OCHOBHBIX MOHATHUH,
(hopMyIIUPOBKH OCHOBHBIX
PE3yJIbTaTOB, OMUCAHUS METO/IOB U
QITOPUTMOB TEOPUU YHCETT

YMeTh: CTPOUT MaTEMaTHUECKHE
MOJIETIU JIJIs 33]71a9 TEOPUU
MHO>KECTB U TEOPHUH JEIUMOCTH,
TEOpUU CpaBHEHUH, Teopun rpados
Baagern: MmeTonaMu
COOTBETCTBYIOIIUX IMPEAMETHBIX
MaTeMaTUYECKUX TEOPHid

HNK-nk1.4 060CHOBBIBAET
npeoOpa3oBaHus U
IIPUMEHEHHUSI OIIPEACIICHUM,
YTBEPkKACHUI U TPABUII
(byHIaMEHTAIBHBIX U
MPUKJIAIHBIX Pa3/IeIoB
MaTeMaTHKHU B paMKax 3ajad
yuebHoro Kypca, GopMupyer
9TH YMEHUS y 00y4aroluxcs
B IIpolIecCce pean3alum
OCHOBHBIX U
JIOTIOJTHUTEBHBIX TPOTPaMM
o0y4eHust MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE

3HAaTh: OCHOBHEIC ITIOHATHS,
TEPMHHOJIOTHIO U TTOJOXKECHHS
OCHOB TEOPUHU MHOXECTB H
KOMOWHATOPHKH,

OCHOBHBIC TIOHSTHS W TIOJOKEHUS
Teopur rpados;

ONPEAEIICHUSI OCHOBHBIX ITOHATHH,
(hopMyJIHPOBKU OCHOBHBIX
PE3yJIbTaTOB, ONTUCAHKS METOJ/IOB U
QITOPUTMOB TEOPUU YHCETT
YMmernb: npeoOpa3oBbIBaTH
MaTeMaTUYeCKHUe MOJICIH U
O00BEKTHI, MPUMEHSITH OCHOBHBIE
YTBEPKACHUS TEOPUU MHOKECTB U
TEOPHUH JICTUMOCTH, TCOPHH
CpaBHEHHUI, TEOPUH rpadoB
Baapgers:

METOJJaMHU COOTBETCTBYIOIINX
MPEeIMETHBIX MAaTEeMaTHYECKUX
TEOPHI

IIK-2 CriocoOeH BBIABIATH
00ILyI0 CTPYKTYPY
MaTeMaTHYECKOTO 3HAHUS,
OIKCHIBATH B3aUMOCBSI3b
MEKY Pa3THIHBIMA
pasjenamMu MaTeMaTHKH,
dhopMHupyeT 3Ty CITOCOOHOCTH
y 00yJaronmxcs B mporecce
pealiM3anui OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX TIPOTPaMM
oOy4eHHsI MaTeMaTUKe Ha
COOTBETCTBYIOIIIEM YPOBHE

NAK-nk2.1: onpenenser
CTPYKTYpPY OCHOBHBIX
ONpENIEICHUM, YTBEPKICHUI
Y TIpaBwI (yHIaMEHTAIBHBIX
Y IPUKJIAJHBIX pa3JIeioB
MaTeMaTHKHU, GOpMUPYET 3TH
yMEHHUS Yy 00yJaronuxcs B
IIpoLEecce peanu3anuu
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX MPOTPaMM
o0y4eHus: MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE

3HATh: JIOTUYECKYIO CTPYKTYPY
M3Yy4aeMbIX MaTEMaTHYECKHUX
TEOPHIl

YMeThb: ONUCHIBaTh CTPYKTYPY
OCHOBHBIX OINPEJEICHUM,
YTBEPXKACHUM U IPABUII
COOTBETCTBYIOIIUX MPEAMETHBIX
MaTEMaTHYECKUX TEOPHUI
Baanerb: OCHOBHBIMU
JIOTUYECKUMHM MTOHATHAMM JUIS
OIMCAaHUSA JOTHYECKON CTPYKTYpPHI
TEOPUI




HNAK-nk2.2: onpeaensier
o01Ire MOHATHSI, IPaBUiIa U
YTBEPIKACHHS JUIS

3HaTh: O0IIME MOHSTHS, PABUJIA U
YTBEPKJIEHHUS] COOTBETCTBYIOIIUX
MPEAMETHBIX MAaTEMATHYECKUX

HNAK-nk4.3 ctpout
MaTeMaTHYeCKHUe MOACTH U
METO/IbI JIJIsl pEIICHHUS
TEOPETUYECKUX U
MPAKTUYECKHX 3a71a4
y4eOHOro 1
HCCIIEIOBATENECKOTO
xapaxrepa, popMupyer 3TH
yMEHUS y 00yJaromuxcs B
mporecce pean3ainuu
OCHOBHBIX U
JIOTIOJTHUTEIIHHBIX TTPOTPaMM
o0y4yeHHs MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE

3HATh: OCHOBHBIC ITOHSATHS,
TEPMHUHOJIOTHIO U TIOJIOKESHUS
OCHOB T€OPUH MHOKECTB U
KOMOMHATOPUKU;

OCHOBHBIC TOHATUS M TOJOXKEHUs
Teopuu rpados;

OIIpeJIeNIEHUs] OCHOBHBIX MOHATHH,
(hopMyIIUPOBKH OCHOBHBIX
pe3ysIbTaTOB, ONUCAHUS METOJIOB U
QITOPUTMOB TEOPUH YUCETT
YMeTh: CTPOUT MaTeMaTHYECKHUe
MOJIEJIA ¥ METOJIBI PELICHUS JJIsI
3aJa4 TEOPUU MHOXECTB U TEOPUHU
JIeTUMOCTH, TEOPHH CPABHEHU,
TeopHuH rpados

Baaaern: MeTonamMu
COOTBETCTBYIOLINX IMPEIMETHBIX
MaTE€MAaTHYECKUX TEOPUI

IIK-4 Cnocoben
UCTIOJIB30BATh
QITOPUTMHUYECKHI MTOAX 0T
MIPH IOCTPOCHUH
MaTeMaTHYECKUX MOJIENel 1
MCTOOOB JIs pCIHICHUSA
TEOPETUYECKHUX U
IMPAKTUYCCKUX 3aaa4d
y4eOHOro 1
HCCIIEIOBATEIHCKOTO
xapakrepa, popmupyer 3Ty
CHOCOOHOCTB Y
o0yyJaromuxcs B Ipolrecce
peaiM3anui OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX TIPOTPAMM
oOy4eHHsI MaTEMaTUKE Ha

NIK-nx4.1
peoOpa3oBBHIBAET OCHOBHBIE
BUJIBI MAaTEMaTHUYECKHUX
MOJIEJIEN U METOZIOB B
COOTBETCTBUH C
OTIpeICICHHBIMHA TIEIISIMH IS
pElIeHUs TEOPETUUECKUX U
MPAKTUIECKHX 3a71a4
yueOHOro 1
HCCIIEIOBATEIBCKOTO
xapakrepa, opMHUpYET ITH
yMEHHUS Y 00yJaronuxcs B
Mpoliecce peann3auu
OCHOBHBIX U
JIOTIOTHUTEIHHBIX MPOTPaMM
0o0yJeHHsT MaTEMaTHUKE Ha

3HATh: OCHOBHbBIE MaTEMAaTUYECKHE
MOJIEJIA ¥ METOJIbI OCHOB TEOPUH
MHOX€ECTB U KOMOMHATOPUKHY;
OCHOBHBIE TOHATHS W TOJOXCHHS
TeopHuu rpados;

ONpEAEIICHUs OCHOBHBIX MTOHATHH,
(OpMyYIMPOBKU OCHOBHBIX
pe3yabTaTOB, OTIMCAHUS METOJIOB U
QJITOPUTMOB TEOPUH YUCET

YMeThb: mpeoOpa3oBbIBATh
OCHOBHBIE MAaTEMaTUYECKUE MOJIETTU
Y METOJIbI peIIeHHs TS 331249
TEOPUH MHOXECTB U TEOPUHU
JeTUMOCTH, TEOPHH CPABHEHUI,
TeopHuu rpagos

Baanerb: MeTomaMu




COOTBETCTBYIOIIEM YPOBHE

COOTBETCTBYIOIIEM YPOBHE

COOTBETCTBYIOIIUX NPEAMETHBIX
MaTeMaTHYECKUX TEOPUI

NAK-nk4.2
WHTEPIPETUPYET OCHOBHBIE
BUJIbl MATEMATHYECKIX
MOZEJIEH U METOJIOB B
3aJJaHHOM KOHTEKCTEC B
COOTBETCTBUH C
OIIpEICIICHHBIMU TIEIISIMU
MIPH pEIICHUN
TEOPETUYCCKUX U
MPAKTUYECKHX 337249 U
HCCIIEI0BATEIIBLCKOTO
Pa3IUYHBIX PA3/IEIoB
MaTeMaTHKH, GOPMHUPYET ATH
YMEHHS Y 00yJaronuxcs B
porecce pean3alnuu
OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX TPOTPaMM
0o0y4eHHsI MaTeMaTUKE Ha
COOTBETCTBYIOILIEM YPOBHE
xapakrepa, popMupyer 3TH
YMEHUS y 00y4aroIuXxcs B
mporecce pean3anuu
OCHOBHBIX U
JIOTIOTHUTEIIBHBIX MPOTPAMM
oOyueHus MaTeMaTHKE Ha
COOTBETCTBYIOIIIEM YPOBHE

3HaTh: OCHOBHBIE MAaTEMaTUYECKUE
MOZEJIA U METO/bI OCHOB TEOPUU
MHO>KECTB M KOMOMHATOPUKY;
OCHOBHBIE IOHATHS U IIOJIOKEHUS
Teopur rpadoB;

ONPEAEIICHUS OCHOBHBIX ITOHATHH,
(hopMyJIHPOBKU OCHOBHBIX
pe3yabTaToB, ONIMCAHUS METOJIOB U
aIrOPUTMOB TEOPUU YHCEIl

YMerh: HHTEPIPETUPOBATh
OCHOBHbBIE MATEMATHYECKUE MOJIENN
Y METOJIbI PELICHHUs JUIA 3a/1a4
TEOPHUH MHOKECTB U TEOPUU
JEITMMOCTH, TEOPUM CPABHEHUH,
Teopur rpadoB

Baanerb: meTonamu
COOTBETCTBYIOIIMX MPEAMETHBIX
MaTEeMaTUYECKUX TEOPUU

IIK-5 Cnocoben
WJUTIOCTPUPOBATH
XapakTepHbIe YePTHI
MaTEMaTHKH Pe3yJIbTaTaMH,
OTHOCSIIIIUMHUCS K
Pa3IMYIHBIM HCTOPHUYECKUM
JTarnam ee pa3BUTHS,
OMHCHIBATH OOIIEKYIBTYPHOE
3HaYEHUE U MECTO
MaTEMaTHKHU B CHCTEME HayK,
B TOM YHCIIE B TIPOIIECCE
pealin3anui OCHOBHBIX U
JIOTIOTHUTEIHHBIX MPOTPAMM
0oOy4eHHST MaTEMaTUKE

NIK-nkS.1 nepeuncuser
OCHOBHBI€ 3Talbl pa3BUTHUS
MaTeMaTHKH 1 OCHOBHbBIE
JOCTUKEHUSI 3TUX ATAIOB, B
TOM YHCJIE B IIPOLIECCE
peain3ali OCHOBHBIX U
JIOTIOJTHUTEIBHBIX IPOTPaMM
0o0y4eHHsI MaTEMaTUKE

3HaTh: UMETh MIPEICTaBICHIE 00
OCHOBHBIX dTanax pa3BUTHS
paccMaTpUBaEMBbIX TEOPHil, 3HATh
H3BECTHBIE MAaTEMAaTHYECKUE 3aJaun
COOTBETCTBYIOIINX TEOPHIl
YMeTh: COOTHOCHTH HOBBIE
CBEJICHUS C HAIlpaBJICHUEM
Pa3BUTHUS MaTEMAaTUKU U
(hopMynupoBaTh HOBBIE 33/1a4H B
COOTBETCTBUH C dTUMH
HaIpaBJICHUSIMHU

Baaaern: MeTonamMu
COOTBETCTBYIOIIMX MPEAMETHBIX
MaTeMaTHYECKUX TEOPUI




HNAK-nkS.2 vtoctpupyet
XapaKTepHbIC YEPTHI
MaTeMaTHKH,
OIIpEACISIOIUE €€
O0LIEKyIbTYpHOE 3HAUCHUE
Y MECTO B CUCTEME HayK,
pe3ynbTaramu,
OTHOCSIIIIUMHUCS K
Pa3IUYHBIM HCTOPUYECKUM
JTarnaM ee pa3BUTHs, B TOM
YHCclie B Ipolecce
pean3any OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
o0ydeHUs MaTEMAaTHKE

3HaTh: UMETh TpEICTaBIeHNE 00
XapaKTEePHBIX YepTax
paccMaTpuBaEeMbIX TEOPUIA, 3HATH
HM3BECTHBIC MaTEeMaTHUYSCKHE 3a1a9u
COOTBETCTBYIOLIUX TEOPUH
YMeTh: COOTHOCUTH HOBBIE
CBEJICHUS C HaNPABJICHUEM
pa3BUTHUS MaTEMaTUKHU U
(hopmyaupoBaTh HOBBIC 33/1a4U B
COOTBETCTBUH C STUMH
HaIpaBJICHUSIMHU

Baaaern: MmeTonamu
COOTBETCTBYIOIIUX MPEIMETHBIX
MaTeMaTHYECKUX TEOPUI

NAK-nk5.3 npencrasiser
(parMeHThl coepKaHus
LIKOJIBHOTO Kypca
MaTeMaTHKU B
HUCTOPUYECKOM KOHTEKCTE, B
TOM 4YHCJI€ B IIpoliecce
peain3alii OCHOBHBIX U
JIOMOJTHUTEBHBIX IPOTPaMM
00y4eHHsI MaTEMaTUKE

3HATh: UMETh NPECTABICHUE 00
XapaKTEepHBIX YepTax
paccMaTpUBAEMBbIX TEOPUI, 3HATH
U3BECTHBIE MAaTEMaTUYECKHUE 3a1a4U
COOTBETCTBYIOIIUX TEOPUI

YMeTh: npeacTaBiIsATh HparMeHThI
CoJIepKaHusl MIKOJIBHOTO Kypca
MaTEMAaTUKH B HICTOPHUUYECKOM
KOHTEKCTE, B TOM YHUCIIE B IIpOLIecce
peanu3alnuy OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX IIPOTrpaMM
o0y4yeHHs MaTeMaTHKe

Baaaern: MeTonamMu
COOTBETCTBYIOIUX MPEAMETHBIX
MaTE€MaTHYECKUX TEOPUI

ITIK-7 Cnocoben
aHAJIN3UPOBATh JIOTUKY
pa3BUTHS LIKOJIBHOTO Kypca
MaTE€MAaTHUKU C TOYKH 3PEHUS
COBPEMEHHOTI'O COCTOSTHUSA
3JIEMEHTApPHOU U BBICLICH
MaTE€MaTHKHU U UCI0JIb30BaTh
pe3yJIbTaThl aHAIN3a B
IIPOLIECCE peann3aluu
OCHOBHBIX U
JOTIOJTHUTENBHBIX TPOTPAMM
o0y4eHHs MaTeMaTHKe

NAK-nk7.1: ycraHaBiuBaeT
COOTBETCTBUE MEXKIY
OCHOBHBIMHM ITOHATHSIMHU
Pa3JIMYHBIX Pa3JEeI0B
COBPEMEHHON MaTeMaTUKH U
UX aHAJIOraMU B IIKOJIBHOM
Kypce MaTEMaTUKH B
MIPOLIECCE peann3aluu
JOTIOJTHUTEIBHBIX TPOTrpamMM
00y4yeHHs MaTeMaTHKe

3HATh: JIOTUYECKYIO CTPYKTYPY
M3Yy4aeMbIX MaTeMaTUYECKUX
TEOPHI

YMeTh: yCTaHABIUBAET
COOTBETCTBUE MEXY OCHOBHBIMH
MOHSATUSMH COOTBETCTBYIOIIUX
MPEAMETHBIX MaTEMAaTHUUECKUX
TEOPHI M UX aHAJIOTaMU B
IIKOJIFHOM KypCe MaTeMaTHKH!
Biaajgern: MeTomaMu
COOTBETCTBYIOIIHNX MPEAMETHBIX
MaTeMaTUYECKUX TEOPHUIl

NAK-nk7.2: ananusupyer
JIOTUKY Pa3BUTHS
COZIEPKATEIIbHBIX JIMHUI
LIKOJIBHOTO Kypca
MAaTEeMAaTHUKHU C TOUYKH 3PCHUS
COBPEMEHHOT'0 COCTOSHUSA
3JIEMEHTAPHOM U BhICIIEH

3HaTh: JIOTUYECKYIO CTPYKTYPY
M3Y4aeMbIX MaTEMaTHYECKUX
TEOPHIl

YMeTb: ycTaHaBIUBAET
COOTBETCTBHE MEXIY OCHOBHBIMHU
MOHATHSIMH COOTBETCTBYIOLIUX
IIPEIMETHBIX MAaTEMATHYECKUX




MaTeMaTHKH B MPOIIECCEe
peanu3aru
JIOTIOJTHUTEIBHBIX MPOrPaMM
o0ydeHUs MaTEMAaTHKE

TEOpUH U UX aHAJIOTaMU B
LIKOJIBHOM KypCe MaTeMaTUKU
Baaners: MeTomamMu
COOTBETCTBYIOIIMX MPEAMETHBIX
MaTEeMaTUYECKUX TCOPHUM

K-8 Cnocoben
OCYIIECTBIISAITH O0y4YEeHHE
MaTeMaTHKe B IPOIECCe
peaM3anuu OCHOBHBIX U
JOTIOJTHUTEIBHBIX MPOTrPaMM
Ha OCHOBE MCIIOJIb30BaHUS
MPEIMETHBIX METOJIUK U
COBPEMEHHBIX
00pa3oBaTeIbHBIX
TEXHOJIOTUH

HNAK-nk8.1 npumensier
KOHIIENTya IbHbIC
MOJIOXKEHUS U TpeOOBaHUS
®I'OC ob1iero u cpeAHETroO
npodeccrnoHalIbHOTO
o0pa3oBaHus K
IJIAHUPOBAHMUIO,
MIPOSKTHPOBAHHIO U
OpraHu3aliii OCHOBHOTO U
JOTIOJTHUTEITBHOTO
00pa3oBaTenpHOro mpoiecca
10 MaTeMaTHKE B
00pa3oBaTeNbHBIX
YUPESIKICHUSIX

3HaTh: KOHIENTYaJIbHbIE
nonoxkeHust u TpedoBanus GPI'OC
00111ero U CpeTHETo
npodeccnoHaTbHOTO 00pa30BaHUS
YMersb: IpUMEHSATh
KOHIIENTYAIbHBIC TIOJIOKEHUS U
tpeboBanuss OI'OC obmero u
cpenHero mpodeCcCUOHATBLHOTO
oOpaszoBaHHs

Baaners: meTonamu penieHus
3a/1a4 COOTBETCTBYIOUINX Pa3AesioB
IIKOJILHOTO Kypca MaTeMaTHKH
0a30BOT0 ¥ MOBBIIICHHOTO YPOBHS
CJIO)KHOCTH

NIK-nk8.2 npumensier
COBpPEMEHHBIE TEXHOJIOTHU
00y4eHHS U OLICHKHU
y4eOHBIX TOCTHKEHUH,
METOIMYECKHUE
3aKOHOMEPHOCTH UX BbIOOpa
C y4€TOM 0COOEHHOCTEH
YaCTHBIX METOJIUK 00Y4YEeHHUS
MaTeMaTHKe C
WCIIOJIb30BaHUEM PA3IUYHBIX
OpTraHHU3AIMOHHBIX YPOUHBIX
Y BHEYpPOUHBIX (hopM
OCHOBHOTO H
JIOTIOTHUTEIHHOTO
oOpazoBaHms

3HaThb: COBPCMCHHBIC TCXHOJIOI'MH
00y4YeHHs U OLEHKH YYEeOHbBIX
JOCTH>KEHUI

YMeThb: IPUMEHATh COBPEMEHHBIE
TEXHOJIOTUHU O6y‘I€HI/I$I 1 OIICHKHU
y4EOHBIX JOCTHKEHUN

Baaners: meTonamMu penieHus
3a/1a4 COOTBETCTBYIOLIUX Pa3AeiioB
IIKOJBHOI'O0 KypCa MaTCMAaTHKHU
0a30BOr0 U MOBBIIIEHHOTO YPOBHS
CII0KHOCTH

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM TUCHUILTHHBI (MOIYJIs1) U BUABI Y4eOHO# padoThl

Bua yueonoii padoThbl

Bcero
YyacoB /
3a4YeTHBIX
eMHHUIL

Cemectp (-b1)

Ounoe
3
o0OyJeHme




AyauTOpHbIe 3aHATHUS (BCEro) 122 32 58 32
B ToMm umcne: - - - - -
Jlexunu (Jlek)/(Dnextp) 52 16 20 16
[IpakTnueckue  3aHATHS (ITp)/ 70 16 38 16
(DrexTp)
JlaGopaTtopHbie paboTs (JIab)
KouncyabTanuu (Konc) 3 1 1 1
CamocrositesbHas padora (CP) 73 11 41 21
Bung npomMexyTodHOW —arrecTanuu 08 54 sauer 44
(3aueT, sk3ameH), yacel (KoHTpob) JK3aMEeH JK3aMEeH
Kontpoms (KO) 28 10 8 10
KOHTaKTHa*SI padora, BCEro 153 43 67 43
(KonT.pad)
O6mas TPYIOEMKOCTb: 9 3 3 3
3a4eTHBIC €IUHUILIBI

324 108 108 108

9achl

4.2. Conepxanue y4eOHOTr0 MaTepHaJia JUCUMIIMHBI (MOLYJI51)

1 DeMeHTHI JUCKPETHOI MaTeMaTUKH

1.1 MuoxecrBa. ®ynknuu. OTHOIIEHUS

MHoxecTBa, onepanuu HaJ HUMU. J[ekapTOBO MPOU3BEICHUE

MomHOCT KOHEYHBIX MHOXECTB. PaBHOMOIIHBIE MHOXECTBa. B3amMHO  OJHO3HAYHBIC
COOTBETCTBUS. T€opeMbI 0 Unciie MOIMHOKECTB. CBOMCTBA COYETaHMI

Otobpaxenuss u GyHKIMH, WX BUAbL. buHapHbIe OTHOIMIEHUS. YacTUYHBIA TOPSIOK,
SKBUBAJIEHTHOCTh

1.2 I'pa¢sl

OcCHOBHBIE TIOHATHS TEOPUU TPadOB.

HepeBbs. [TmanapHoCTh U packpacka rpados.

2 Teopus yuces

2.1 OtHomenne neaumoct. HO/Jl u HOK

JlenuMocThb B KOJbLIE 1eblx yrcen. CBOMCTBA J€TUMOCTH

HO/I u HOK. B3zanmno npocTtsie uncia. Anroput™ EBximmna.

[Ipocteie uncna. Pemero Ipatocdena u ero Bapuarnuu. OcHOBHas TeopemMa apuPpMeTHKH.



2.2 HenpepbiBHBIE IPOOH

HenpepsiBabie 1pobu. Csi3b ¢ anroputMoM EBkimuaa.

HppaunoHanbHble ynciia

2.3 TeopeTuko-4ncI0BbIe PyHKIMHU

OyHknuu 1enoi U apoOHON YacTu yucia. Pasnmokenue (akropuwana HaTypaJbHOTO 4YMciaa N Ha
MIPOCTHIE MHOKUTEIIH.

MynbTHIUIMKATUBHBIE (YHKIIMH, WX CBOMCTBA. Uucio aenurenedt u cymma nenutenceii. OyHKIUS
Mébunyca. dynkmnus Dinepa

2.4 CpaBHeHus

OcHoBHble noHATUSA. CBOMCTBA CpaBHEHUI.

[TonHass W mpuBeACHHAas CHUCTeMa BbIUETOB. Teopembl Jiinepa u Depma. Apudmernyeckue
IIPUIIOKEHU cpaBHEeHMM. [Ipu3Haku nenumoctu

CpaBHeHUS C OIHUM Heu3BeCTHBIM. JIuHeliHble cpaBHeHMs. CucTeMa CpaBHEHUN MEPBOI CTENEHHU.
CpaBHenus J11000i1 cTerneHu no NPoCcToMYy / COCTAaBHOMY MOYJIIO.

4.3. Pa3enbl M TeMbl JUCHUILINH (MOAYJIeil) M BUIbI 3aHATHIA

Buabl yueOHoii padborsl, OneHoYHbIe Bcero
BKJIIOYAsi CAMOCTOSITE/ILHYI0 padoTy
HauMenoBanme 00yuaromuxcs, NPAKTHIECKYIO CheACTEA ®opmupyembie B
Ne n/nt pa3iena/Tembl MOAroTOBKY (IIPH HAJMYHH) U peacts KOMHIETCHIMHI | y4cax)
TPY/10eMKOCTh (B 4acax) (MHAMKATOPEI)
IIpakr. JIa6.
Jlexknuu CPC
3anaTus | 3aHATUA
MHoxecTBa.
11 DyHKIHY. 6 6 - 4 KonTponbHas IIK1, TIK2, 16
OTHomeHus pabora K5
1.2 I'padsr 10 10 - 7 27
OTtHoteHHe
2.1 JETTUMOCTH. 10 24 - 24 58
HOJI m HOK.
HenpepsiBHble IIK1. [IK4
2.2 6 6 - 10 ’ ’ 22
apobu KourpossHast 1K, TIK7,
paborta K8
Teoperuko-
2.3 YHCIIOBBIC 4 8 - 7 19
byHKIIUN
2.4 CpaBHeHus 16 16 - 21 53
UTOro @ | 5, 70 0 73 195
yacax)

4.4. MeToanyeckne yKa3aHus 10 OPraHU3alHN CAMOCTOSITeIbHON PadoThl CTYIEHTOB

CamocrosiTenbHass paboTa CTyJIE€HTOB OpPHEHTHpOBaHAa Ha JajbHeilllee COBEPUICHCTBOBAHUE HX
YMEHHH TI0 CaMOCTOSITEIbHOMY OBJQJCHHUIO 3HAHUAMH TEOPETHUECKOTO M IMPaKTUYECKOIO
XapakTepa 1 BKJIIOYaeT:

® UCMOJb30BAHUE PA3TMYHBIX HH(POPMAIIMOHHBIX PECYPCOB;



®  CaMOCTOSITENIFHOE M3yYeHHE TeM y4eOHOW MpOrpaMMbl, KOTOPBIE C COJAEPKATEIbHON TOUKU
3peHusi MOTYT OBbITh OCBOEHBI CTYJIEHTOM CaMOCTOSITEJIbHO M KOTOpbIE MMEIOT BBICOKHI
YPOBEHb y4eOHO-METOJMUECKOT0 OCHAIICHUS;

® COCTaBJICHHE KOHCIIEKTOB II0 TEeMaM, BBIHECEHHBIM Ha CaMOCTOSITEIbHOE H3yueHHUe
MIOJIHOCTHIO WJIM YaCTUYHO;

® [IOATOTOBKY K IIPAKTUYECKHUM 3aHITHUSIM 110 BCEM TEMaM Kypca;

® BBHINOJIHEHUE B TEYCHHE CEMECTPa KOHTPOJBHBIX pabOT MO TeMaM MPAKTHYECKUX 3aHATHMH,
KOTOpbIE B COBOKYITHOCTH 00O€CHEYMBAIOT CHCTEMATHUYHOCTb IPOMEXYTOUYHOH aTTeCTaluu
CTYJCHTOB U OPTraHU3YIOT UX CAMOCTOATEIbHYIO PaboTy.

4.5. IIpumepHasi TeMaTHKA KYPCOBBIX padoT (npu nHanuuuu) OTCYTCTBYIOT

V. YHEBHO-METOIUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHHUE
JUCHUIIVIMHBI (MO Y JISA)
a) OCHOBHAsl JINTEpaTypa:

1.

BbyxmTab A. A. Teopust uucen [DnekTpoHHBIN pecypc] : y4ed. mocobue / A. A. Byxmrab. -
Mocksa : Jlanp", 2008. - 384 c. : ui. ; 21 cM. - Pexxum nocryna: 9bC "U3znarenscrBo "Jlanp". -
Heorpanwu. noctym. - bubmuorp. B Texcre. - ISBN 978-5-8114-0847-4.

Mansues, U. A. JluckperHas matematuka [Tekct] / M. A. Manbnes. - Mocksa: Jlans, 2011. -
304 c. - Pexxum pocryma: ObC "UsnmarensctBo "Jlanw". - Heorpanu4. moctym. - ISBN 978-5-
8114-1010-1

Muxonu, C. B.  JluckperHast MaTeMaTuKa Jjsi OaKkaiaBpa: MHOKECTBA, OTHOIIEHHSI, ()yHKIINH,
rpadsl [Dnekrponnsiit pecypc]| / C. B. Mukonu. - Mocksa : Jlans, 2012. - 192 c. - Pexxum
nocryna: ObC "UznarensctBo "Jlanp". - Heorpanuu. gocry.

I'aBpunos, I'. I1. 3amaun u ynpakxHeHUus MO TUCKPEeTHON MaTemaTHke [TekcT] : yuebd. mocobue /
I'. I1. 'aBpuiioB, A. A. CamoxeHko. - 3-¢ 3., nepepad. - M. : ®usmariut, 2005. - 416 c. : wi. ;
22 cm. - bubauorp.: c. 412-413. - TIpenm. ykas.: c. 414-416. - ISBN 5-9221-0477-2 (18 UT'Y +
25 BCT'AO= 33 5k3.)

0) 10nOJIHUTE/IbLHAS JINTEpPaTypa:

1.

babuueBa, 1. B. JluckpetHas matemaruka. KoHTpomupyromiye marepuaibl K TeCTUPOBAHUIO
[DnexTponnsiit pecypc] / U. B. babuuesa. - Mocksa : Jlanp, 2013. - Pexum mocryma: 3bC
"N3narenbctBo "Jlanw". - Heorpanuy. qocrym. - ISBN 978-5-8114-1456-7

Bunorpaznos, . M. OcHoBbl Teopun uucen [Tekct] / M. M. Bunorpanos. — Mocksa : Jlans, 2009. - 176
c. - Pexxum noctyna: 3bC "Uznatensctro "Jlanw". - Heorpanuu. mocrym. - ISBN 978-5-8114-0535-0
Kompinos, Buktop MBanoBuu. Kypc nuckpeTHoit MaTeMaTuku [DIIEKTPOHHBIN pecypc]: yueo.
nocobue / B. M. Konbuios. - Mocksa: Jlans, 2011. - 206 c.: uin., Tabmn. - (Y4eOHUKHU 7SI BY30B.
CnenmnanpHas nuteparypa). - Pexum pocryna: ObBC "UznatensctBo "Jlaws". - Heorpanud.
nocrym. - ISBN 978-5-8114-1218-1

AcanoB, M. O. [luckpetHas maremaTuka: rpadsl, mMatpouabl, airoputMmel [Tekct] / M. O.
AcaHos, B. A. bapanckuii, B. B. Pacun. - Mocksa : Jlaub, 2010. - 368 c. - Pexxum nocrymna:
OBC "UznarensctBo "Jlane". - Heorpanwd. noctym. - ISBN 978-5-8114-1068-2

SAbnonckuii, Cepreit BeceBonogosuu. BBenenue B auckpeTHyro matematuky [Tekcr] : yueOl.
nocobue / C. B. Sl6monckuii. - U3na. 5-e, crep. - M. : Beicm. mik., 2008. — 384 ¢. — ISBN 978-5-
06-005943-4 (10 5k3.)

B) NEPUOAHYECCKUEC U3TAHUA HET

I) CHHCOK aBTOPCKUX METOAMYECKUX Pa3padoTok:

1.

Kyssmuna, H.J| DneMeHTHl Teopun dncen B mKoJie U By3e: yueOHoe nmocoodue / H.JI. Ky3pmuna,
AMN. Kossipuna, E.C. Jlanmuna — Upkyrck:M31-Bo «Actpunt», 2017. — 132¢. ISBN 978-5-



4340-0159-5 (meuataercs MO peEIICHUIO YUeOHO-METOIUYECKOTO COBETa IEIarornyeckoro
uacruryra ®I'BOY BO «UT'V»)

2. Jlanmmmaa, E.C. DiIeMeHTB TeOpHH MHOXECTB U KOMOMHATOPUKH B IIKOJIE M BY3e: yueOHOe
nocobue / E.C. Jlanmmuna. — Upkyrck, U3n-Bo «Acnpunty, 2016. — 152c¢. - ISBN 978-5-4340-
0088-8 (meuaraercs 1Mo pemeHuto Yu4eOHO-MEeTOIMYECKOTO COBETA MMEeAarornieckoro MHCTUTYTa
OI'bOY BO «UT'Yy)

1) 6a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMBI

1. http://ibooks.ru/ DnexrporHo-6nbmmoreunas cucrema (3bC) iBooks.Ru. YueOnuku n yueOHbIe
nocoOust A1l YHUBEPCUTETOB

2. 000 «bubmuorex» Aapec mocryma: https://isu.bibliotech.ru/

3. http://e.lanbook.com DnexTporno-6ubnuoreunas cuctema (ObC) Ha mnaTgopme M3aaTENbLCTBA
«Jlanp»

4. http://www.biblioclub.ru DnextporHo-OubnuoTeunas cucrema (ObC) VYHuBepcuterckas
O6ubaroTeKa-oHIalH

5. http://standart.msu.ru/node/88 [ DnekTpoHHBIH pecypc].

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIUHBI

6.1. Ilomemienus: u o0opyI0BaHHME

[Tomemenust — ydeOHbIC ayJAUTOPHUH IS IPOBEACHUS YUCOHBIX 3aHSATHH, MPETYCMOTPEHHBIX
yuebHsiM 1uianoM OIIOII BO 0OakanaBpuara, OcCHaIeHbl OOOpPYAOBaHHEM M TEXHHUYECKUMHU
CpeaCTBaMH O0yUYEHHUS.

[Tomemienuss uis  caMOCTOSATENbHOW pabOThl OOydYalOIIUXCSl OCHAIICHBI KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXHOCTBHIO TOAKIIOYEHHS K ceTu «MHTepHeT» M obOecrnedeHneM [0CTyna B
ANEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbhyto cpeny @I'BOY BO «UT'Y .

OobopynoBanne

Kononku axkruBHble MicroLab 3KII] 3 nepeBo ¢ BHemHUM ycunuteneM, kommnbtorep Celeron J 352,
komnbroTepHbIN ctoi (1400*700%800) onbxa, mpoektop XGA BenQ PB.

WurepaktuBHas cucrema Smart Board 680i2 co BcTpoeHHbIM mpoektopoM Unifi45, HoyTOyk ASUS
X51 RL, mutox 31neKTpoMOHTaXHBIN 17135
Texnnuyeckue cpeacTBa 00yueHuUst

[IpesenTanuu, GpuabMbl
6.2. JIulleH3MOHHOE M MPOTrPaMMHoOeE o0ecrevyeHne

Windows XP (Homep Jlurienzuu Microsoft 19683056)

AnTuBupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14H0s0ps2016r KES Cuer NePCII3-
000147 nu AKT o123H056ps 20161 JIn.Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JTunensuun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrutaTHast 17151 HEKOMMEPYECKOTO M/HiIi 00pa30BaTeIbHOTO HCIOTb30BaHMS)
Acrobat Reader DC (YcnoBust mpaBooOagatens

VY cnoBus UCMONIB30BAaHUS MO CCBHUIKE:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-

terms/pdf/PlatformClients_ PC_WWEULA-en_US-20150407_1357.pdf)

windows 7 ([Jorosop Ne03-015-16

[Togmucka Ne1204045827)

AntuBupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14n0s0ps2016r KES Cuer NePCILI3-
000147 u AKT o123H0516ps 20161 JInn.Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)


https://isu.bibliotech.ru/

PeaZip (GNU GPL, GNU LGPL)

MSOffice2007 (Homep JTuriensun Microsoft 43364238)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (6ecriaTHas 111 HEKOMMEPYECKOTO H/HITH 00pa30BaTeIbHOIO MCITOIb30BaHHMS)
Acrobat Reader DC (YcnoBust npaBoo0OsiagaTens

VY cnoBUs UCMONIB30BAHUS MO CCBLIKE:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_WWEULA-en_US-20150407_1357.pdf)

SMART NoteBook (Hanuune MHTEpaKTHBHOW JOCKH aBTOMATHYECKH MPEIOCTABIISCT JUIICH3UIO
Ha poaykt SMART NoteBook SMART Notebook Software license)

VI1.OBPA3OBATEJIBHBIE TEXHOJIOT'MU

B oOpa3oBartenbHOM Ipoliecce MCIOJIb3YIOTCS aKTUBHbIE W MHTEPAKTUBHBIE (DOPMBI IIPOBEACHUS
3aHATUHN (IBpHCTHYECKHE Oecelbl, TEXHOJIOIMHM Pa3BUTHS KPUTUUECKOTO MBIIIJICHHUS, CEMHHApBHI,
IPYIIOBBIE JUCKYCCUM; U AKTUBHBIE METOJbl OOYYEHHUs: NPOOJIEMHBIN, YaCTUUYHO-TIOMCKOBBIH,
MOMCKOBBIN), pa3BUBAIONIME y OOYYAIOMIMXCS HAaBBIKOB KOMAaHIHOW paOOThI, MEXKIMUYHOCTHOU
KOMMYHUKAIIH, TPUHATHS PEIICHHUH, JIUICPCKUX Ka4eCTB U (POPMUPYIOIIHE KOMITETECHITHH.

VIILLOOEHOYHBIE MATEPHAJIBI /UISA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU
U IIPOMEXXYTOUYHOM ATTECTAIIAN

8.1. OueHouHbIe cpeAcTBA AJsl POBEIEHUs TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH
KoHTponbHana paboTa no teme «IMHO}KecTBa U GMHapHble OTHOLIEHUA»

1. [daHbl MHOXecTBa

A=1{,2,34} B=1{2,34,6},C ={1,2,6}, U = {1,2,3,4,5,6,7} (yuusepcam noe mrosicecmso)

(AUB)NC, B\(A\C), (BUA) AC, A\(BUC)

HainTn mHOXecTBa

) o weomecrsa  (AUBJ\C, CAB 1 A=[25)U(56) B=(47),C = {3}

U=R - YHUBEPCAJIb HOE MHOIUCECM B0 OelicmeUmenbHbIX Yuceil

3. Myctb U=27_ YHMBEPCaNbHOE MHOXECTBO BCEX LLe/IbIX Yncen, Z, . MHOYECTBO BCEX YETHbIX LesblX

A= {x|x <10}

yucen, . OnnwnTte MHOKecTBa:
Z, A Z,nA Z,UAZ,\A A\Z,, Z,nA Z,0A Z,\A A\Z,

4. W3 20 cnoptcmeHoB 5 Knacca — 10 nbIXKHWKOB, 9 rMMHacToB U 11 nerkoat/ieToB. 6 3aHUMAIOTCA J1IerKoM
aTNEeTUKON U TMMHACTUKOMN, 7 — NbI)KaMU W NIerKOM aTAeTUKOM, 6 - /ibXKaMMU U TMMHACTUKOW. Bcemm
Tpemsa Bnagamu cnopTta 3aHMMatoTca 5 cnopTcmeHoB. CKONbKO yYalMXCA 3aHMMAIOTCA TOJIbKO /ibIXKamu,
TOJIbKO aT/IETUKOM N TONbKO MTMMHACTUKOM? CKOMIbKO YYaLLMXCA 3aHMMAIOTCS APYrMMM BUAamm cnopTta?

5. Kakumu CBOMCTBAMM (pednekcmeHOCTH, aHTUpPedNEeKCMBHOCTH, CUMMETPUYHOCTH,
AHTUCMMMETPUYHOCTM, TPAH3UTUBHOCTM, CBA3HOCTM) 0651agaloT cieayollMe oTHoweHua?  [Ons
OTHOLUEHU 3KBMBANEHTHOCTM YKa3aTb K/1acCbl 3KBUBAZIEHTHOCTW.

A— mHOdMICECMBO CMYOeHmo8 obwedcumus

P = {(X, y)|X u'y srcusym 6 0OHOU KOMHame}



Py = {(X, y)|x JHCUBEM DMAIICOM Gblille y}

nOCTPOMTb 6VIHapH0€ OTHOWeEHME, 3a4aHHOE Ha MHOXeCTBe A:{L2'3’4’5’6’7’8’9’10}
CBOMCTBaMMU peq)HEKCVIBHOCTM, AHTUCMMMETPUYHOCTU, TPAH3UTUBHOCTU, HECBA3HOCTMU.

Halitn obnactb onpeaenenus, obnactb 3HaYEHUN OTHOLLIEHUA = {(X’ y)| y=4 X}Ha MHoXecTBe R.
ABnAeTcA M 3TO  OTHOLWEHWE MHbEKTUBHbLIM, (YHKUMOHANbHbIM, CHOPBEKTUBHBLIM, BClOAY
onpeneneHHbIM, BUEKTUBHBIM?

[ OKaXKnte CHETHOCTb MHOXKECTBA CTeNeHen 2 C Le/ibIMU NOoKasaTeNaMu.

, obnapatouiee

LoKaxnte PaBHOMOLWHOCTb MHOXECTBA AEﬁCTBMTEﬂbeIX 4Yynucen nHTepsana [3,+OO) N MHOXEeCTBa R .

[JeMoHcTpauMoHHana KOHTponbHaA paboTta no Teme «OCHOBHbIE NOHATUA Teopumn rpadoB»

MN306pa3nTe Bce nonapHoO HemsomopdHble 4-BeplumHHble rpadbl 6e3 neTenb N KpaTHbIX pebep.
MocTpoiTte ans AByx rpacdos U3 pelleHna 3agaum Nel maTpuLbl CMEXHOCTU U MaTpuLbl
WUHUMAOEHTHOCTU.
CyuiecTsyeT M 6-BepLlUMHHbIV rpad 6e3 neTtenb U KpaTHbIX pebep co cneayrolmMm Habopom cteneHel
BepwwuH:a) 2,2,3,3,3,5;6) 2,3, 3, 4,4,4? OteeT 0boCHYylTE.

(n-1)

[oKa)knTe, 4yto rpad c n BepLUIMHAMM, CTEMEHb KaXKA0MN U3 KOTOPbIX HE MeHee ————— ABJIAETCA

CBA3HbIM.
JoKaxuTte, uto B Nt0H6OM CBA3HOM rpad)e MOXHO yAa/1MTb BEPLWKNHY CO BCEMU BbIXOAALWLMNMUN U3 HEE
pe6paMM Tak, YTOObI OH OCTaNCA CBA3HbIM.

MOoXHO /11 U3 NoJIHOTO rpada ¢ 17 BepnMHaMKU yAaINTb HEKOTOpble pebpa TaK, YTobbl CTEMNEHb KaxK a0
BEPLUMHbI paBHANacb 5?

JoKaxuTe, 4To NOAHbLIN rpad ¢ 5 BepLIMHAMK He ABAAETCA NAOCKMM.

[JeMOoHCTpauMOoHHaa KOHTPO/IbHaA paboTa no teme «padbl B LUKONbHbLIX OIMMNMALHbIX 3aga4ax»

B KOH}epeHuUMn yyacTBoBano 211 yyeHblix. [Mocne KoHbEPEHUMM KaxKabli U3 HUX OTNPaBMA 2 Uan
4 NnnUCcbMa Y4aCTHUKAM 3TON KoHbepeHUMnU. MOrno v CAy4YnTbCA TaK, YTO KaXKablA YH4aCTHUK
noay4mn poBHo no 3 nucbma? (Muncbma Ha nouTte He TepstoT!)

MoryT nn cteneHn BepluunH B rpade 6e3 netenb 6bITb paBHbl: a) 8, 6,5,4,4,3,2,2b)7,7,6,5,4, 2,
2,1¢)6,6,6,5,5,3,2,2?

Cpeam 100 y4acTHUKOB KOHbEpPEHLNM Y KaxKaoro poBHO 4 3HakoMbIx. MoKeT 1 Takoe 6biTb?

Y Koposna 19 6apoHoB-BaccanoB. MoKeT /in OKa3aTbCA TaK, YTO Y Kaxaoro 6apoHctea 1, 5 nnamn 9
cocegHux 6apoHCTB?

B copeBHOBaHMAX MO KPYroBOM CUCTEME C MATHIO Y4ACTHMKaMM TONbKO BaHA u Jlewa cbirpanu
04MHaKOBOE YMCNO BCTPEY, a OCTaJibHble — pa3Hoe. CKOMbKO BCTpeY cbirpanu BaHa u flewa?

B Tpex BepLlUIMHax NPaBUAbHOIO NATUYTONbHUKA PACNONOXKUAN N0 duULIKe. PaspellaeTca ABuraTb UX
no AmMaroHanan Ha ceob6oHoe MecTo. MOXKHO M TaKUMKU AeUCTBUAMKN A0OUTbCA, YTODbI OfHA U3
duLweK BepHyNacb Ha NepBOHAYabHOE MECTO, a ABe ApYrne NOMEHAIUCb MEeCTaMm?

B HeKoTOpOW CTpaHe 13 CToANLbI BbixoanT 89 aopor, 13 ropoaa JanbHuii — 1 gopora, ns
ocTanbHbix 1988 ropogos — no 20 gopor. JJokasaTb, YTO U3 CTONIMLbI MOMKHO NpoexaTtb B JanbHuiA.
a) Kaxkagple ase 13 6 9BM coeamHeHbl nposogom. MoXKHO /I BCe 3TU NPOBOAA PacKpacuTb B NATb
L,BETOB TaK, YTOObI U3 KaxKaon DBM BbIXogMAM NATbL NPOBOA0B PA3HOrO LBETA?

6) Kaxkgble 15 3BM coeauHeHbl npoBoaom. MoXHO 1M BCe 3TU NPOBOAa packpacuTb B oAnH 13 14
L,BETOB TaK, 4TOObI U3 Kaxkgon IBM Bbixogmno 14 npoBoAoB pa3HOro LBeTa’?



KoHTponbHana paboTa no teme «Jenmmoctb uenbix umcen. HOA.»

1. '.'-J.E}KH.HCP{'['('.‘, T JIIH .'[H.lﬁh].‘{ Hﬂ'l}"P«'L:]hHh]K THCE d |1 E' BREINMIOJIHASTCH
HO/I(a, b) = HOJI(5a + 3b, 13a + 8b).

: " -
2. Jlokascure, wro npa mobom saTypamsaoM nouncaa n° 4 4n + 3n u nt + 3n? 4 1 ssanusEo npocTh.

13+ 1.-:2—2|:—Q‘F.-
3

3 Ilﬁﬂ..'[,i'['['('.‘ BCE HEeJIRIEe g, IIPH KOTOPRX ZHAYEHHA IO obn
¥ ¥ a—

ABJISHOTCA TETEME THCIAMH.
4. Tpexanaunoe uncno abe genwres ma 37, Jokasorre, uro cymma ancen bea n cab taxse menwres sa 37,
5. Hafimere nocnemsion mqudpy wmncna 1234575
6. Cymma narn nentax aucen passa 200, Joxasaire, 9ro ux nponssenesne BHe MOMeT oKaHUINEATRCH Ha 2013,
7. Moser au uncno genuthed Ha 8, a npu genesnn Ha 12 gasate octaTox 107
8. Croaeko uenouncaeHHERX Todek nprHamiesur npayvoll 3lr — 14y = 2 sa npomesgytre —40 < o < 157
9. Hallmure Bee naphl ABYSHATHRIX MHCeN a B b, 1151 KOTOPHX NponsseieHne ab ABIMeTCH HOIOM, SATTHCAHHRIM
OIMHAKOBEMHA Irdhpanm’
KoHTponbHasa paboTta no Teme «CpaBHeHusA. CBOWCTBa CpaBHEHMII»
BapuanT 1.
1. Pemnre ypasserne 115x = 853(mod 355).

2 II]ZJI:!I EAKHN HEJBIX N BRIDAaXeHHS m.ﬂ—] PA/EHD HEJOMY THCITY, KOTOPOS NPpH IETeHHE Ha B_.'Lc"if‘.']' octaror 1.

2r = Ymod 15)
4{mod T)

3(mod 9)

3. Penmre cucremy cpassennfl { 5T
o~
T

4. Hangwre ocratok or genesns ancen 13152 ga 1000,
5. Pasnomwre npobe % HA CYMMY HJIH DASHOCTH JBYX Ipobell COOTRETCTBEHHO CO SHAMeHaTensMu 3 u 7.

5z = 3(mod 4)
6. Ilpn wakom smauenun a cucrema coemectHa § 7 = 1{mod 12)

T = almod 5)

8.2. OneHo4YHbBIE CPeACTBA A5 MPOMEKYTOUHOI aTTecTannu (B popMe IK3aMeHA WJIH 3a4eTa).

o u

Bonpocsl u 3a1aHu K Ik3ameny (cemectp 3)

OTHoOIIEHUST BKJIIOUEHUS W PaBEHCTBA MEXJIy MHoOkecTBaMu. Omnepanuy HaJl MHOXKECTBAMHU.
CaolicTBa onepanuii HaJy MHOKECTBAMH.

MomHOCTh KOHEYHOro MHOXecTBa. @opMyna BKIYEHHMHM W HCKIOYeHHH. Ywucno
IIOAMHOKECTB KOHEYHOI'O MHOXKECTBA.

PaBHOMOIIHBIE MHOXKECTBA. CUeTHBIE MHOXECTBA. T€OpeMbl O CBOMCTBAX CUETHBIX MHOKECTB.
JIOKa3aTenbCTBO  CYETHOCTH MHOXKECTBA UYETHBIX HATYpPajbHBIX 4YHMCEJN, LEJIbIX YHUCE,
panMoHaNBHBIX 4Hcen. [[oKa3aTelbCcTBO HECYETHOCTH MHOXKECTBA JIEHCTBUTENIBHBIX YHUCEN
unTepBana (0,1), MHOXXeCTBa JEHCTBUTENBHBIX YHCET, MHOXECTBA MPPALMOHAIBHBIX YHCEI.
MHOkecTBa MOIIIHOCTH KOHTHHYYyMa.

JlexapToBO NPOU3BEACHUE MHOKECTB, F€OMETpUUYECKass WLIIOCTpanus. MOIHOCTh JeKapTOBa
MIPOU3BEICHNS KOHEUHBIX MHOKECTB.

MeTton MaTeMaTH4ecKO HHIYKINH (B 3a/1a4ax).

OtoOpaxxeHus U UX BUJIBL.

bunapHble  OTHOLIGHMs, BHUIAbl OWMHAPHBIX  OTHOWICHWHA. YacTHUHBIA  TMOPAIOK U
9KBUBAJIEHTHOCTh. TeopeMa 0 pa30ueHNH Ha KJ1acChl SKBUBAJIEHTHOCTH.



10.

oL E

CoNoUA~WNE

OcHoBuble TioHsITUS Teopun rpados. Crocodsl 3ananus. M3omopdusie rpadel. Knaccuueckue
3a/1a4u Teopuu rpados.

DiinepoBsl rpadbl. ['aMUIBTOHOBEI TpadBbl.

[Tnockue u rutaHapHbie TpadBbl.

Bonpocs k 3auery (cemectp 4)
OtHomenue nenuMocTi. CBONCTBA JEITMMOCTH.
Teopema 0 1eneHnn ¢ OCTaTKOM.
HaubGonpmmii obuuit nenurens. Anroputm EBximpa.
Cgoiictea HO/l. JIunetinas ¢popma HOJ[. HOJI HECKONMBKHUX YHCEIL.
B3aumno npocteie yncia. CBONCTBA B3aUMHO IPOCTHIX YUCEI.
Haumensmee o6miee kpatHoe. CpoiictBa HOK. Haummenswinee oOmiee KpaTHOE HECKOJIbKHX
YHUCEL.
[Ipocteie yncna. CBOMCTBA MPOCTHIX YUCEN.
Pemero Dparocdena. beCkOHEYHOCTh MHOKECTBA MTPOCTHIX YHCEN.
OcHoBHast TeopeMa apupMeTUKH.

. TeopeTHKo-4nCIIOBBIC (DYHKIINU.
. HenpepeiBHbIE 1po0H.
. lMogxomsme qpodu. CBOKCTBA MOAXOIAMINX Jpo0eit.

Bomnpocsl k 3x3ameny (cemectp 5)
CpaBuenusi. CBolicTBa CpaBHEHUII.
[TonHas cucrteMa BbIUETOB.
[IpuBeneHHas cuctemMa BHIYETOB.
Oynkuus ditnepa.
Teopewms! Diinepa u epma.
CpaBHeHUS TIEpBOM CTETIEHHU.
CpaBHEHMS BBICIIUX CTENEHEH.
Pemenue HeonpeeIeHHBIX ypaBHEHUH.
[Ipu3Haku AenUMOCTH.

JIeMOHCTPALIMOHHBII BAPHAHT K3aMEHAIIMOHHOTO OuieTa

BEHUJIET 13
1. IMonuas cHCTEMA BLIMETOR [0 MO0 . CooficTRa.
13z = 156(mod 18)
2. Ilpu KakoM auadeHHH 4 cHcTema conMecTHa + 9r = 5(mod 14) Penmre cHCTEMY IDPH BOGMOMHOM
4r = a(mod 15)
HANMEHLITEM OJIOHHTETLHOM JHATCHHHE 4.
3. Pemmre cpapnenne =5 — St — 5x% 4+ 2522 + 42 — 20 = ((mod 147).
4. Harypanirpwie tuena a 1 b takoprn, uto 31a = 545, Joxkamure, oo tMoio 4 + b cocrannos.

JlokyMeHT cocTaBieH B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC no nampasienuro 44.03.05
«ITemaroruueckoe oOpazoBaHue» (C AByMsI MPOQMISIMHU MOATOTOBKH), YTBEPIKICHHOTO MPHUKA30M
MunuctepctBa obpa3zoBanusi u Hayku P® ot 22 ¢espans 2018 r. N125 «O0 yrBepkaeHUU
(benepambHOrO TOCYAApCTBEHHOTO 00pa30oBaTeIbHOIO CTaHIAapTa BBICIIETO OOpa3oBaHHUA —
OakanaBpuaT no HampanieHuio noarotoBku 44.03.05 Ilemarornueckoe oOpasoBaHHE (C IBYMS
npodMIIMHU OATOTOBKN )»
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ABTopbl mporpammbl. Koseipmmnaa A.U., x.d.-M.H., mgoueHt kadeapsl marematuku u MOM,;
Jlanmmna E.C., k.¢.-M.H., goueHT kadenpsl matematuku 1 MOM.

Hacrtosmass mnporpamma He MOXeT ObITh BOCHpOM3BeleHA HHM B Kakoil ¢Qopme 6e3
MIpeIBApUTENILHOTO MUCHbMEHHOTO pa3pelieHus kadeapbl-pa3paboTurKa NporpaMMsl.



