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Mporpammy avcumnnuHbl paspabotan(a)(n) MapaaHos M.B. , MVMardanov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio nayyeHns gucumnnuHbl "AnckpeTHas matemaTuka" asnsetcs popMmpoBaHune
npodpeccrnoHanbHbIxX U 06weobpasoBaTeNbHbIX KOMAeTeHUM By aywmx cneunanncTos B obnacTu
NHPOPMATUKI, BLIYNCIIUTENBHON TEXHMUKUN 1 KOMMbIOTEPHOM 6e30MacHOCTN Yepes 03HAaKOMIIEHNE
cnywaTtenei ¢ obwuMmn npuHUMnamm obpaboTkm 1 aHanm3a ANCKPETHON nHpopMauum
TEOPETNKO-MHOXECTBEHHBIMW, FPACONYECKUMI 1 KOMOVMHATOPHBIMM METO4AMUN; HABBIKOB peannsauunm
anropunTMOB peLleHnsa NpakTUYeckux 3agay Mmetogammn OUCKPETHOW MaTeMaTtKy C NOMOLLbIO
COBPEMEHHbIX KOMMbIOTEPOB.

N3yyeHne OnckpeTHOM MaTteMaTky CTaBuT Cnepyowme 3anaym:

- 03HaKOMUTb CTYEHTOB C NPEAMETOM U3YYEHNSI ONCKPETHON MaTeMaTku, ee COCTaBHbIMM YacTsiMU
1 06NaCTblO NPUMEHEHUS;

- U3y4YMTb MEeTOAbl ANCKPETHOro onncaHns 06 beKTOB MCCNeA0BaHNA 1 aHann3a ANCKPETHbIX
MoJenel - TeOPeTUKO-MHOXECTBEHHbIE, KOMOMHATOPHbIE U FPadINYecKUE;

- NPVBECTM MOCTAHOBKM 3a4a4, NMOCNYXMBLIMX TONYKOM K Pa3BUTUIO 6a30BbIX MOHSATWIA ANCKPETHOM
MaTemaTuku;

- NPOAEMOHCTPUPOBATL aNrOPUTMbI PELIEHNS HEKOTOPbIX 3a4a4 AMCKPETHON MaTeMaTUKm, UMEIOLWMX
npuKnanHoe 3Ha4YeHue;

- 03HAKOMUTb C NPVHLMNAMK BbINOHEHNS apudomMeTyeckrx onepaumii B LIBM ¢ npumeHeHnem
MaLMWHHBIX KOAOB B ABOVYHOM 1 LBONYHO-OECATUYHON apndOMeTuKe;

- cthopMmpoBaTb TEPMUHONOMMYECKMIA 3anac, HeobxoAnMbIA ANs fanbHenwero obpa3oBaHms B
obnacTv MHPOPMATMKM U BbIYUCINTENbHON TEXHUKMN.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

[aHHas yyebHas oncumnnmnHa BkodeHa B pasgen " 62.1B.1 ObwenpodeccrmoHanbHblit" OCHOBHOW
obpasosaTtenbHol nporpammbl 080100.62 SKOHOMUKA 1 OTHOCUTCS K AUCLMNINHAM N0 BbIOOPY.
OcBavBaeTtcs Ha 2 Kypce, 4 cemecTp.

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen b2 "Marematnyeckuin u eCTeBEHHOHAY HbIN
umKn" OUCLUUNANH U OTHOCMTCS K AUCLUNANHAM MO BbIOOPY.
OcBavBaeTcs Ha 3 Kypce (6 ceMecTp).

N3yyeHunto ancumnavHbl NpeawecTsyeT 0CBOEHNe aucumnnuHbl Matematuka. JanHas gucumnnmHa
CnocobCTBYET OCBOEHUIO TaKUX AUCLMNIUH, Kak ABTOMaTn3MpOoBaHHblE MHGOPMAaUMOHHbIE
TEXHONornum B yyete, VMIHpopMaLMOHHbIE CUCTEMbI B 9KOHOMMKE, DKOHOMIKO-MaTeMaTnyeckume
Monenun, 9KOHOMUKO-MaTeMaTMYeCcKnin aHanma u op.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

PacwudpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-1 BnafeeT Ky/bTypoWi MblwneHns, cnocobeH Kk 06obwweHuto,
(0bLeKyNnbTypHbIE aHanuay, BOCNpUATMIO MHGOOpMaLUK, NOCTAaHOBKE Lenn 1
KoMMeTeHuunn) BbIOOpY NyTein ee 4OCTUXEHUS
OK-10 CcnocobeH KpUTUYECKM OLEHNBaTbL CBOM OOCTOMHCTBA U
(0bLweKynbTypHbIE HenocTatku. Hametntb NyTn 1 BoIbpaTh CpencTsa passnuTus
KOMMeTeHuunn) JOCTOMHCTB N YyCTPaHEeHNa HeOO0CTaTKOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-11 OCO3HAET couManbHyl0 3HAYUMOCTb CBOE Byayuiei
(0BLeKkynbTypHbIE npodpeccumn, obnanaeT BbICOKOA MOTMBALMEN K BbIMOHEHWNIO
KOMNeTeHLmm) npodpeccnoHanbHON AeaTenbHOCTH
OK-7
(0bLwekynbTypHbIE rOTOB K Koonepauuu ¢ konneramu, paboTe B KONNEKTUBE
KOMreTeHuunn)
OK-9 cnocobeH Kk caMopasBMTUIO, MOBLIWEHWIO CBOEN KBanudrkaumm
(0BLwekynbTypHbIE / MacTEDCTBA P ’
KOMMeTeHuunn) P

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- OcHoBHble 0606LEHHbIE U cucrtemMatTn3npoBaHHble NMOHATUA OCHOBHbIX pa3nenos ,D,VICerTHOVI
mMateMatukn

2. IONXeH yMeTb:

- Vicnonb3oBaTb OCHOBHbIE 6Aa30Bble MOHSATUS OMCKPETHOW MaTEMATUKN NS PELEHUS NPaKTUYECKUX
3apgad

3. 0ONXeH BnageTb:

- MeTtogamu ,D,I/ICerTHOIZ MateMatukm gns 06p&160TKI/I NHGpopmaLnm C UCNonb3oBaHUEM
KOMMbIKOTEPHbIX TEXHONOornm

- MpakTnyeckmmMn HaBblkamm pa3paboTky 1 aHann3a anropuTMoB Hal 06 bekTaMn OAUCKPETHON
MaTemaTuKu.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- MpnMeHsTb MeToabl ANCKPETHON MateMaTukn ans o6paboTkm MHGOPMaLIMK C UCNONb30BaHNEM
KOMMbIOTEPHbIX TEXHONOT WA

- OcyuwecTBnaTb pas3paboTky U aHanM3 anropuTMoB Hal 06 bekTaMn OUCKPETHON MaTeMaTuKu.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMNAUHBI 3a4€eT B 4 cemecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYecTBO ANs AoMycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayautopHow paborTbl,
Hepens X TPYA0EeMKOCTb Tekywme dhopMbi
N .D.MKAL:.)v;lr;;Ln;Hbl/ Cemecrpcemechoa (B yacax) KoHTponst
neKu““nPaKT"“eCKueﬂaﬁopaTopHue
3aHATUNA p3601b|

Tema 1. Tema 1.
1.|9nemMeHTbl TEOPUN
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MHOXECTB

4 2 2 0 YCTHbI OnpocC
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 2. Tema 2. YCTHbI ONPOC
2.|CBoiicTBa MHOXECTB U 4 2 2 0 ggg:ﬁ;: ©

onepauunn Hamg HUMK

Tema 3. Tema 3.

LekaptoBo ggz::JMH: ©
3.|npon3seneHne 4 2 2 0 CTHBIF OMDOC
MHOXecCTB. buHapHoe y P

COOTBETCTBUE
Tema 4. Tema 4. JomalHee
4 Jlornyeckmne anemeHThbl 4 5 5 0 3afaHue
‘|n nornyeckmne onepaumm YCTHbI ONpocC
Tema 5. Tema 5. KOHTPOJTbHAA
5.[MNpeoukarsbl. 4 2 2 0 Tg::im ONDOC
KeaHTOpHbIE ONepaunn y P
nomalHee
Tema 6. Tema 6. igﬂngﬁbHaﬂ
6./PopMysbl NOrmKm 4 4 4 0 Tqug
npenukaTos .
pen YCTHbI ONpocC
nomauwHee
Tema 7. Tema 7. ﬁigg;gﬁHaﬂ
7.|OCHOBHbIE NOHATUSA 4 2 2 0 pa6ota
Teopuu rpacos -

P pagpo YCTHbIA ONpocC
Tema 8. Tema 8. o
CeTeBoe nnaHupoBaHue igmb'gni?_lgzc
N ceTeBow rpagouk. a6oaa

8.|PacyeT BpeMeHHbIX 4 2 2 0 E.OMaLI.IHee
napameTpoB CETEBOro
rpadouka 3afaHue
Tema . Itoroeas 4 0 0 0 3a4et
" |dopma KoHTpOnNA
Ntoro 18 18 0
4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. Tema 1. dnemeHTbl TEOPUM MHOXECTB
NeKLunoHHoe 3aHsiTne (2 4aca(os)):
PervncrpaumnoHHbIi Homep 950115114 OAEKTPOHHEBEH
Bl VHHBEPCHTET

CTpaHV“J.a 6 13 14. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma ancumnnuubl "duckpetHas matematmka"; 080100.62 OkoHoMuka; MapaaHos M.B.

3anuncb Yynucen B ABOMYHON cucteme cymcneHns. MHoXecTBo 1 NogMHOXEeCTBO. PaBeHCTBO
MHOXecCTB. [lycToe MHOXeCTBO. YHMBepcanbHOe MHOXeCTBO. MHOXeCTBO BCEX MOOMHOXECTB
YHUBEPCaNbHOro MHoXecTBa. H1Mcno Bcex NoagMHOXECTB N-MHoxecTBa. Onepauun 06beanHeHns,
nepeceyvyeHmns, Bbl4MTaHNS, CAMMETPUYECKON pa3HOCTM MHOXeCTB. [lmarpammbl Sitnepa - BeHHa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

3anncb Yncen B ABOMYHOWM cucTtemMe cumcneHns. MHoxXecTBo 1 noaMHoxecTeo. Onepaunmn
06 beaMHeHNs, NepeceyeHms, BblYMTaHUS, CUMMETPUYECKO Pa3HOCTM MHOXECTB. [unarpammel
Oinnepa - BeHHa.

Tema 2. Tema 2. CBOCTBa MHOXECTB U onepaLuum Hag, HUMKU
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Onepauun Hag Ynucnamm n ux ceomcrea. [ pynna, konbuo, none. Ceonctea onepauni Hag
MHoXxecTBamun. bynesa anrebpa

npakTnyeckoe 3aHsitne (2 4aca(os)):

Onepauun Hag Yucnamm n ux ceomcrtea. [ pynna, konbuo, none. Ceoinctea onepauni Hag
MHoXecTBamu. bynesa anrebpa

Tema 3. Tema 3. [LekapTOoBO Npou3BeaeHUe MHOXecTB. BuHapHoe cooTBeTCcTBME
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

JlekapToBO Npon3BeneHne MHOXeCTB. bMHapHOe COOTBETCTBME Kak NMOAMHOXECTBO AekapToBa
npounaseneHus. 'pac buHapHoro cootBeTCcTBUSA. Buabl GuHapHbix cootBeTcTBUiA. OTOBpaxXeHms.
B3anMHO-00HO3Ha4Hoe cooTBeTcTBME. MOWHOCTL MHOXeCTBa. buHapHoe oTHoweHwue. ['pady
6uHapHoro oTHoweHns. CBoMCTBa U BUAbI BUHAPHBIX OTHOLEHWIA

npakTnyeckoe 3aHsitne (2 4aca(os)):

[ekapToBo NpomnsseaeHne MHoXecTB. bHapHoe cooTBeTCTBME Kak MOAMHOXECTBO AeKapToBa
npounssenenHus. Mpadp bMHapHoro cootBeTcTBUS. Buabl 6BUHapHbLIX COOTBETCTBUIA. BrHapHoe
oTHowweHwue. Mpagp GHapHOro oTHoweHusi. CBONCTBA U BULObI BUHAPHBLIX OTHOLEHWIA

Tema 4. Tema 4. llornyeckue 3neMeHTbl U IorMyeckue onepauum
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

ByneBbl nepeMeHHble. BekTopHOe npocTpaHcTBo Haa nonem B. Onepaunn Hag ABONYHBIMY
BeKTopaMu. Jlorndyeckne anemMeHTbl 1 nornyeckune onepauunn. MNpunoxeHust anredbpbl NOrMKK:
peneiHo-KOHTaKTHble CxeMbl MicuncneHne BbicKasblBaHWIA.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Onepaumnun Han OBOMYHBLIMU BEKTOPAMMU. Jlornyeckne aneMeHTbl 1 Normyeckne onepauun.
MpunoxeHns anrebpbl NOrMKK: peneHo-KOHTakTHble cxeMbl cuncneHne BbickasbiBaHuiA. PelleHune
NIOrMYeckmx 3aaa.

Tema 5. Tema 5. Npepukarbl. KBaHTOpHbIE onepauuu
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MoHsATne npeagukara. OOHOMECTHbIN, MHOFOMECTHbIA, TOXAECTBEHHO UCTUHHbIN ()'IO)KHbII7I).
Jlornyeckne onepaunn Han npegnkatamin. KB&HTOprIe onepauunn: cyuwecteBoBaHuA n BCEOOLWHOCTW.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MoHsaTne npeaukara. OOHOMECTHbIN, MHOFOMECTHbINA, TOXAECTBEHHO UCTUHHbIN ()'IO)KHbII7I).
JTornyeckune onepaunn Han npegnkatamin. KB&HTOprIe onepauunn: cyuwectBoBaHuA n BCEOOLWHOCTN.

Tema 6. Tema 6. DopMynbI IOrMKU NpeanKaToB
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

dopMynbl NOrMKK NpeankaToB. 3HavyeHre PopMynbl NPeanKaToB, PaBHOCUIbHOCTb hopMyn.
MNpenBapeHHas HopmanbHas goopma. OB6We3HAYNMOCTb 1 BbINOMHUMOCTb CPOPMYII.

npaktnyeckoe 3aHsitne (4 4aca(os)):

dopMynbl NOrMKK NpeankaToB. 3HaveHre PopMynbl NPeanKaToB, PaBHOCUIbHOCTb hopMyn.
MNpenBapeHHas HopmanbHas goopma. OB6We3HAYUMOCTb 1 BbINOMHUMOCTb CPOPMYII.

Tema 7. Tema 7. OCHOBHbIe NMOHATUS Teopuu rpacos

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
CeTtb. 'pacp cetn.
npakTudeckoe 3aHsitne (2 yaca(os)):

O630p 3a4a4, pelwaembix C MOMOLLbIO CeTel, ONTMMM3ALIMOHHbIE 3aa4n (3aaaya o kpaTyanwem
nyTW, 3a4a4a 0 MakC/MasnbHOM NOTOKE U MUHMMAsIbHOM paspese), 3a4a4M O COBEPLIEHHOM U
MaKCUManbHOM MapoCoYeTaHNN.

Tema 8. Tema 8. CeteBOe nnaHupoBaHue n ceteBon rpachumk. Pacyet BpeMeHHbIX NapaMeTpoB
ceTeBoro rpadouka

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CeteBoe nnaHnpoBaHne. CeTeBoit rpaduk 1 ero MawrHHOe npeacTaeneHune. Kpatyanwmin nytb B
ceTeBoM rpadouke. Pesepsbl BpeMeHun. [lepeBo nyten ceteBoro rpadouka. Anroputm HaxoXeHus
KPWUTMYECKOro NyTU N pe3epBOB BPEMEHN B CETEBOM rpaduke.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Jepeso nyTei ceteBoro rpadovka. ANropnt™ HaxoX4eHNs KPUTUYECKOro NyTu U pe3epBOB BPEMEHN
B CETEBOM rpadouke.

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Pasnen Cemect Henens | camoctositensHon [TpPymoeMKoCTh g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. Tema 1.
1.|9nemeHTbl TEOPUM 4 ”gfgg;OBoKr? Iéc 2 YCTHbI ONpocC
MHOXECTB y y onpocy
NnoAroToBKa
omauwHee
Tema 2. Tema 2. AomallHero 2 3ﬂa,uaH|/|e
2./CsoiicTBa MHOXECTB U 4 3apaHus
onepauunn Hag HUMKn MoaroTtoBka K o
2 THbI on
YCTHOMY onpocy ye onpoc
noaroToBk
Tema 3. Tema 3. OAroToeka noMmallHee
IlekapToBo [loMallHero 4 3anaHme
3.|npon3BeneHne 4 3ajaHus
MHOXeCTB. buHapHoe NOAroTOBKa K .
cooTBETCTBMNE YCTHOMY Onpocy 2 yCTHBIV ONpoc
noaroToBKa
Tema 4. Tema 4. uoﬂamHero 5 nomMallHee
Jlornyeckne anemeHTbl 3apaHve
4. 4 3ajaHusA
1 normvyeckune onepaumm HOLrOTOBKA K
2 THbIN on
YCTHOMY onpocy ye onpoc
NoAroToBka K
o KOHTpONbHas
Tema 5. Tema 5. KOHTPOMbHOW 2 OHTPONbHA
TO4YKa
5.|MNpepuvkartsbl. 4 TOouKe
KBaHTOpHbIE ONepaunmn noaroToBka K
2 THbIX On
YCTHOMY onpocy ye onpoc
noaroToBKa
noﬂamHero 1 fomalliHee
. - . 3anaHus 3apjaHue
ema 6. Tema 6.
6./PopMy”bl NOrnKm 4 Egﬂg;ﬁiﬁ%; o KOHTpONbHas
npenukaTos
peaukaTo TouKe TOo4Ka
NoAroToBka K -
1 THbIA on
YCTHOMY Onpocy ye onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 950115114 5AE
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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
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CTYLEHTOB P
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5. Obpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

OcBoeHVe OncunnIvHbl npeanonaraeT NCNofb3oBaHNe Kak TPaaMLUMOHHbIX (MpakTU4eckne 3aHAaTuS
C MCNONb30BaAHMEM METOANYECKMX MATEPMANIOB), Tak U MHHOBALUMOHHBLIX 0O6pa3oBaTe/bHbIX
TEXHONOMN C NCNONb30BaHNEM B y4EeOHOM NpoLIeCCe aKTUBHBIX U MHTEPAKTUBHbLIX (OOPM NPOBELEHNS
3aHATWIA, B TOM YKCNEe UCMONb30BaHME UHTEPAKTUBHON cucTeMbl onpoca Turning Point.

[Mpy M3yyYeHnn O0aHHON OUCLMMANHBI MPUMEHSIIOTCS KakK TPpaAMLMOHHbIE TEXHONOMMK, Tak n
WHHOBaLMOHHbIE. [Mpy 3TOM Kaxaas nekuus pasneneHa Ha pasgenbl no Temam, nocsne NPoYTeHns
KaXx[oro pasgena nektop npegnaraeT CTyAeHTaM NpoBecTn 06CyXAeHNe N OCMbICNIEHNE MaTepuana
B napax unm Tporkax ¢ konneramu (5-6 MH.) 1 3agatb BO3HUKLLIME BOMPOCH! NEKTOPY. Taknm
06pasom, 15-20 MUH. KaX A0 TPAAVLNOHHOW NeKUMM OTBEAEHO MOA UHTEPAKTMBHbIE (POPMbI
0by4eHuns.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauuu Nno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Tema 1. dnemeHTbl TEOPUM MHOXECTB
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

1. MHoxecTBa 1 cnocobbl nx 3aaaHus. 2. NoaMHoXecTBa AAHHOIo MHOXeCTBa, 6yneaH. 3.
MOLWHOCTb KOHEYHOrO MHOXECTBA, Mepbl MOLWWHOCTH 6EeCKOHEYHbIX MHOXECTB. TeopeMa KaHTa.

Tema 2. Tema 2. CBOMCTBa MHOXECTB U onepauuvm Hag HUMKU
JoMallHee 3anaHune , NpuMepHble BONpPOCHI:

[1] MpoceeTos .. lnckpeTHasa matematuka: 3agaqm u peweHus. Y4yebHo-npaktnieckoe nocobue.
rni1. 3apgaun 1-7
YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

4. 'pynna, KonbLo, none, nx ceonctea. 5. Onepauunn Hag MHOXeCTBaMK 1 UX CBOMCTBA. 6.
IOunarpammbl ditnepa-BeHHa n nx npumeHeHne. 7. OTobpaxeHue. BaanMHO-04HO3HAYHbIE
cooTBeTymke. 8. HYucno aneMeHToB B 06 beANHEHNN KOHEYHbIX MHOXECTB. 9. OTHOWEHUS Ha
MHOXecTBax. OnpegneneHune, NnpMmepbl.

Tema 3. Tema 3. [ ekapToBO Npon3sseneHne MHoXxecTB. BMHapHoe cooTBeTCTBUE
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

[1] MpoceeTos .. nckpeTHaa matematuka: 3agaym u peweHmns. Y4ebHo-npaktnieckoe nocobue.
rn.2 3apayv 8-20

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

10. BuHapHble OTHOWEHNS 1 cnocobbl nx 3adaHns. 11. CeoicTBa BMHAPHBIX OTHOWEHWA. 12.
CneumanbHble BUabl GHAPHbLIX OTHOLWEHWIA (3KBMBANEHTHOCTb 1 Nopsi?aok) 13. 3anaum
KOMOMHATOPHOro TMna, OCHOBHbIE Npasuna kombuHatopukun. 14. MpocTenwmne KOMOMHATOPHbIE
00beKTbI - NEPECTAHOBKY, pa3MeLLeHNs, codeTaHus. OnpenenexHve, pacyeTHble (OOPMybl, MPUMEPDI.
15. NepectaHoBKM ¢ noBTOopeHusMU. 16. CoveTaHust ¢ noBTopeHusimu. 17. PasbueHns MHoxecTs. 18.
CsolcTBa ymcna coveTaHuin.

Tema 4. Tema 4. Jlornueckme aneMeHTbl U lorMyeckue onepauum
ooMallHee 3agaHue , MpUMepHble BOMPOCHI:

[1]MpoceeToB I".U. [lnckpetHas matemartuka: 3afayv n peleHuns. Y4ebHo-npaktmyeckoe nocobue.
rn.4 3agayv 43-47

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOChI:

19. Jlornyeckne anemeHTbl U noruyeckue onepauunn. 20. VicumcneHne BbickasblBaHUIN.
Tema 5. Tema 5. Npepukarbl. KBaHTOpHbIE onepauuu

KOHTPOSIbHAs To4Ka , NPUMEPHbIE BOMPOCHI:

TecToBble 3aaHUs U3 MeToanYeckoin paspaboTtke "[nckpeTHas matemaTmka"
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

21. lNoHsATME npeankara: 0OGHOMECTHbIA, MHOrOMECTHbIN, TOXOECTBEHHO-UCTUHHbIA (NOXHbIN). 22.
Ilornyeckne onepaunn Hag npeovkaramu.

Tema 6. Tema 6. DopMynbl TOrMKU NpeauKaTos
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

[1]MpoceeToB I".U. [lnckpetHas matematumka: 3agaqv v peweHms. Y4ebHo-npakTnyeckoe nocobue
rnasad. 3agayn 56-63

KOHTPO/NbHAs TOYKa , NPUMEPHbLIE BOMPOCHI:

MucbmeHHas paboTta €1 cornacHo BpuaHTa no MeToamyeckoin paspabotke "uckpeTHas
matemaTtumka"

YCTHbI ONPOC , NPMMEPHbIE BOMPOCHI:

23. ®opMynbl TOrMKN NPEeANKTOB. 3Ha4YeHne OopMy bl NPeanKaTtoB, PaBHOCUIBHOCTL COOpMy.
Tema 7. Tema 7. OCHOBHbIe NMOHATUA Teopun rpachos

JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

[1]MpoceeToB I".. OuckpetHas matematuka: 3agayv u peweHuns. Y4ebHo-npaktuieckoe nocobue.
pasgen 4. rn.3. 3aga4yn 129-142

nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

lMucbMeHHas paboTa €2 cornacHo BpuaHTta no MeToamnyeckon paspabotke "IuckpeTHas
matemartumka"

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

24. ['pacpbl 1 cnocobbl Mx 3aaaHns, OCHOBHbIE onpeaeneHns Teopun rpa?gos. 25. MapwpyTsl, uenm
M UMKNbl B rpadpax. 26. 'padobl n GuHapHble oTHoweHWs. 27. CBOMCTBA CTENEHEN BepWwIH rpada. 28.
OinepoBbl LMKIbI (Lenu), yCnoBms CyLeCcTBOBaHUS 1 MPUMEpPBI 3a4a4 Ha UX NOCTpoeHue. 29.
ramMnnbTOHOBBI LKMKAbI (Lenu), onpenenexme n npumepsl. 30. 3anadya o kommmeosxepe. 31. 3anaya
0 nabvpuHTe n 0bxoapl rpada. 32. Cuctematuyeckuin obxon rpada B rnybuHy. 33. PaHr BepwuHbl
obxopn rpadpa B WMPUHY.

Tema 8. Tema 8. CeTeBoe nnaHMpoBaHue U ceteBor rpacpuk. Pacuet BpemeHHbIX NapameTpoB
ceTeBoro rpadouka

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

[1]MpoceeToB .. OuckpeTHas matemartuka: 3agayv u peweHms. Y4ebHo-npaktuieckoe nocobue.
pasgen 4.rn 4-6. 3apayn 224, 256, 345

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:
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MucbMeHHas paboTta €2 cornacHo BpuaHTta no Mmetoamyke "IuckpeTHas matemaTmka"
YCTHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:

34. PaccTosiHue B rpadax, 3agada o kparyariwem rnytu B rpadgoe. Anroputm dopaa - bennmaHa.
37.HaxoxeHve kpaTyanwero nytu B rpadgoe, anropntm JeinkcTpbl. 38. BepwuHHas n pebepHas
CBA3HOCTb B rpadpax. Teopema MeHrepa, Teo?pema Xonna. 39. 3agaya 0 MakcumanbHOM notoke. 40.
MokpbiTna. Anroputm Nprma NOCTPOEHNS MUHMMANbHOMO NOKpPbIBa?Wero agepesa. 41.
HeopureHTnpoBaHHble nepesbs. OnpeneneHune, ceoictea. 42. Teopema 06 aKBMBaNEHTHbIX
npun3Hakax gepesa. 43. Kapkac B rpage. 3agadya 0 MUHUMANbHOM COeANHEHUUN. ANrOPUTM
Kpackana. 44. OpueHTMpoBaHHble fepeBbsi, onpeneneHne. brHapHble nepeBbs 1 cnocobbl nx
npeacTtaeneHus. 45. Hymepaums BepwuH 6uHapHoOro aepesa B NPsiMOM, 06paTHOM U BHY ?TPEHHEM
nopsiakax. 46. MoaenvpoBaHue apnudoMeTNYeckmx BblpaxeHmin BMHapHbIMU AepeBbsMU 1 CNOCOObI
NX BblYMCneHuns. 47. 'padobl C MOMEYEHHbIMU BEPLWMHAMWU. ANrOPUTM NPaBUIbHON packpac?ku
rpadoa. 48. [BynonbHble rpadobl U NPM3HaKn ABYA0NbHOCTU. 49. 3afaya 0 COBEPLEHHbIX
napoco4yetaHuax. 50. Meton BeTBen u rpaHul,.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

Bonpocsbl k 3a4eTy

. MHoxecTBa 1 cnocobbl Ux 3anaHuns.

. MoomMHoXecTBa [aHHOIrO MHOXeCTBa, byneaH.

. MOWHOCTb KOHEYHOIO MHOXECTBA, MePbl MOWHOCTN BeCKOHEeYHbIX MHOXeCTB. Teopema KaHTa.
. 'pynna, konbuo, none, nx CBOMCTBA.

. Onepaumm Hag MHOXeCcTBaMn N X CBONCTBA.

. dunarpammbl dinepa-BeHHa v nx npuMeHeHwue.

. OT0bpaxeHne. BaanMHO-04HO3HAYHbIE COOTBETYMKE.

. Yneno anemMeHToB B 06 bEANHEHNN KOHEYHbIX MHOXECTB.

9. OTHowWweHNs Ha MHoXecTBax. OnpeaeneHue, NpuMepsl.

10. BrHapHbIe OTHOWEHMS 1 CNOCcobbI UX 3aAaHus.

11. CBolicTBa BUHAPHbLIX OTHOLEHWIA.

12. CneunanbHble BUAbl OBMHAPHbBIX OTHOWEHWIA (3KBMBANEHTHOCTb U MOPS?A0K)
13. 3agaym KOMOBMHATOPHOrO TMA, OCHOBHbIE NMpPaBuia KOMOUHATOPUKN.

0O NO O~ N =

14. MNpocTeliwmne KOMOMHATOPHbIE OO BEKTHI - MEPECTAHOBKM, PAa3MELLEHNS, COYETAHNS.
OnpegneneHune, pacyeTHble POpMysbl, MPUMEPHI.

15. lNepecTtaHOBKM C MOBTOPEHNSMUA.

16. CoyeTaHns C NOBTOPEHNSAMMU.

17. Pa3 6ueHnsi MHOXeCTB.

18. CBoNCTBa YnCna coveTaHuii.

19. Jlornyeckne aneMeHTbl U NorM4yeckme onepaumm.

20. VicuncneHwne BbickasblBaHWIA.

21. lNoHsATMe npeankara: 0OHOMECTHbIN, MHOrOMECTHbIN, TOXOECTBEHHO-UCTUHHbIA (NOXHbIN).
22. Jlornyeckure onepaumu Hag npegvkaTamu.

23. dopMy”bl NOrMKM NPEONKTOB. 3HAYEHE OOPMYNbl NPEeAMKATOB, PABHOCUIbBHOCTL OOPMYI.
24. 'padobl 1 cNOCOObI MX 3aA4aHUS, OCHOBHblE ONPeaeneHns Teopun rpa?q¢oos.

25. MapuwpyTbl, uenu v LMkbl B rpadax.

26. 'padobl M BMHAPHbBIE OTHOLWEHUS.

27. CBolicTBa CTeneHen BepwmH rpagoa.

28. dnnepoBbl UKUKNbI (Lenn), yCnoBus CyLeCTBOBaHNS U NPUMEpPbI 3a4a4 Ha NX NMOCTPOEHue.
29. [[aMUIbTOHOBbI LMKJIbI (Lenu), onpeaeneHne 1 npuMepsbl.

30. 3agaya 0 KOMMUBOSIXEpPE.
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31. 3apaya o nabupuHTte n obxoapl rpada.

32. Cuctematuyeckunii obxon rpadpa B rnyouHy.

33. PaHr BeplumHbl 1 06x04 rpada B WNPUHY.

34. PacctosiHue B rpachax, 3aada o kpaTtyanwem nytn B rpadpe. Anroputm Popaa - bennmana.
37.HaxoxpeHwe kpartyanwero nytn B rpade, anroputm JenkcTpbl.

38. BepwuHHas n pebepHast cBA3HOCTb B rpadiax. Teopema MeHrepa, Teo?pema Xonna.

39. 3apgaya 0 MakCMManbHOM NoTOKe.

40. MokpbiTna. Anroputm Npuma NOCTPOEHNS MUHMMASTbHOrO MOKPbIBa ?71Wero agepesa.

41. HeopueHTtmpoBaHHble aepesbs. OnpeneneHne, CBOMCTBA.

42. Teopema 06 aKBUBaANEHTHbIX MPM3HaKax OepeBa.

43. Kapkac B rpacpe. 3agadya o MUHUManbHOM coeanHeHnn. Anroputm Kpackana.

44. OpueHTMpOBaHHble fepeBbsi, onpeaeneHne. brHapHble oepeBbs 1 cnocobbl UX NPEACTaBNEHNS.

45. Hymepaums BepwmnH 6uHapHoro aepesa B NpsiMoM, 06paTHOM 1 BHY ?TPEHHEM MOPSiaKaX.

46. MonenmpoBaHue apngMeTNHECKUX BbipaXeHUin BUHAPHBIMU OepeBbSMU U CNOCObbI NX
BbIYMCNIEHNS.

47. ['padobl C NOMEYEHHbIMU BepMHaMK. ANropuTM NpasuibHOM packpac?ku rpada.
48. [1eynonbHble rpadobl 1 NpU3HaKy OBy A0NbHOCTHU.

49. 3agaya 0 CoBepLEHHbIX MapocoYeTaHUsX.

50. MeTopg BeTBel 1 rpaHuLL.

7.1. OcHOoBHas nuTteparypa:
Teopus rpagoos, Xapapu, ®paHk, 2009r.

Teopusa rpadooB B 3agadax v ynpaxHeHunsx, Emennyes, Bnagumup Anekceesnd;3seposud, Viropb
SamyHaosuy;MenbHukos, Oner Vicnooposuy, 2013r.

IOuckpeTHas matematvka, NosnHskos, Cepreii Hukonaesny;PoibuH, Cepein Butanbesmny, 2008r.

HunckpetHas matematunka, AcaHos, Maras Opasknmosuny;bapaHckuin, Butanuii AHatonbesuny;PacuH,
BeHnnamuH Bonbgposuy, 2010r.

HuckpetHasa matematunka, Hosukos, depop AnekcaHaposmd, 2013r.

7.2. JlononHuTenbHasa nuteparypa:

LOvckpeTHas matemaTtvka: Y4ebHoe nocobue / C.A. KaHueanan. - M.: 0 ®OPYM: HALL NHdopa-M,
2013. - 224 ¢.: 60x90 1/16. - (MpodeccmnoHanbHoe obpasosaHue). (nepennet) ISBN
978-5-8199-0304-9

IOuckpeTHas matemartuvka: YyebHoe nocobue / B.B. Kynukos. - M.: POP, 2007. - 174 c.: 60x90
1/16. - (Bbicwee obpasoBaHue). (nepennet) ISBN 978-5-369-00205-6

Nekumm no guckpeTHo Mmatematuke: YyebHoe nocobue / B.b. Anekcees. - M.: H/Ll UH®PA-M,
2013. - 90 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspwuar). (obnoxka) ISBN
978-5-16-005559-6

MatemaTtuvka ons rymaHuTapmeB [OneKTpoHHbIn pecypc] : YuebHuk / Mog obw. ped. 4. 3. H., npod.,
K. B. bBanguHa. - 3-e n3g. - M.: Jawkos n K, 2012. - 512 c. - ISBN 978-5-394-01910-4.

MaTematuka B npumepax v 3agadax: Yueb. nocobue / J1.H. XypbeHko, I".A. HnkoHosa, H.B.
HukoHoBa, O.M. [ertapesa. - M.: UHO®PA-M, 2009. - 373 c.: 60x90 1/16. - (Bbicwee obpa3oBaHue).
(nepenner) ISBN 978-5-16-003449-2

7.3. UHTepHeT-pecypcChbl:

Bupeokypc - http://www.intuit.ru/studies/courses/1049/317/info

JvckpeTHas matemMaTtvika, anroputMbl U CTPYKTYPbl JaHHbIX -
http://neerc.ifmo.ru/wiki/index.php?title=%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82
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XypHan OuckpeTtHas matemarmka -
http://www.mathnet.ru/php/journal.phtmli?jrnid=dm&option_lang=rus

XypHan lNprknagHasa guckpetHas matemaruka - http://journals.tsu.ru/pdm/

YepenHukosa A.B. lnckpeTtHas matemaTuka. Teopusa n npaktuka / A.B. YepenHukosa, O.b.
Caposckas, J1.A. KamnHckas. - http://www.kstu.edu.ru/misc/Cherednikova_Posobie DM.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "duckpeTHas matemaTuka" npegnonaraet NCNoNb30BaHME Creayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayautopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenayn dNeKTPOHHbIX JOKYMEHTOB. TnoBas koMnaekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMAaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CMCTEMBI, a TAKXe MHTEPAKTMBHOW TpMByHbI MpenonaBaTens,
BK/IOYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sSBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOpaTMBHON KOMMboTepHON ceTn KDY n
HaxoO4sTCS B €4MHOM OOMEHe.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOI NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHNs KpYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMMPOBAH C y4ETOM BCEX
N3MeHEeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aK0oHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnuoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doenepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanust (PrOC BIMO) HOBOro NoKoneHums.

MaTtepuanbHo-TEXHUYECKOE 0becneyeHne ONCLUMMNINHDBI

1. KOMMbIOTEPHbIE KNACChl C BbIXOOOM B VIHTEpHET;

2. ayautopuun, 060pyLoBaHHbIE MyNbTUMEANAHBIMU CPELACTBAMMN OOYyHEHUS;

3. CMCTEMbl KOMIMbIOTEPHOIO TECTUPOBAHMS.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO un yyebHbIM NnaHom no

HanpasneHnto 080100.62 "9koHomumKa" 1 NPOUII0 NOArOTOBKU DKOHOMUKA NPeanpusaTui n
opraHmsauum .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 950115114 5AE
Ctpanunua 13 n3 14. il YHI:I

S OEALIK G



Mporpamma ancumnnuubl "duckpetHas matematmka"; 080100.62 OkoHoMuka; MapaaHos M.B.

ABTOpP(bI):

MappnaHos M.B.

" 201 __r.
PeueH3eHT(bl):
MapngaHos P.LL.

" 201 __r.

PeructpaumnoHHbii Homep 950115114 5AE
Ctpanunua 14 n3 14. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



