MNHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKUN FOCYHAPCTBI?HHbIVI YHUBEPCUTET»
BOPUCOITIEBCKUN ®UTTUATI
(BP ®IrboOY BO «Bl'Y»)

YTBEPXOAIO

3aBeaytowmi kacdegpomn
€CTECTBEHHOHAaYYHbIX U
obLieobpasoBaTenbHbIX ANCLMMINH

C.E. 3103uH
01.09.2018 .

PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
b1.B.03 AuckpeTHas maTemaTuka

1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHune (C ABYMS NPOPUNISMU NOLTOTOBKN)

2. Mpodnnu noaroToBKM:

MaTtemaTtuka. dunsuka.
3. KBanudcdumkauma BbinyckKHUKa: Gakanasp
4. dopma o6y4eHus: oyHas

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLMUNIIMHBI: €CTECTBEHHOHAYYHBIX U

obLeobpasoBaTenbHbIX ANCLUNINH
6. CoctaButenb nporpammsbi: J1.B. JloboanHa, kaHangat negarorndeckux Hayk, JOLUEHT

7. PekoMmeHaoBaHa: Hay4yHO-MeToauyeckum coetom dunmana (npotokon Ne 1 ot
31.08.2018r.)

8. YuebHbin rog: 2019-2020 CemecTp: 6



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbo y4yebHOM AucumnnuHbl «[MCKpeTHad MaTtemaTtuka» sBnseTcs opmupoBaHue Y

CTYOEHTOB 3HaHWI 3aKOHOB OUCKPETHON MaTeMaTUKM N YMEHUA NPUMEHEHUSA 3TUX 3aKOHOB Mpu

peleHnn 3agay, BO3HMKAKOLWMX B MPAKTUYECKON OeATENbHOCTN.

3agaum yuebHOM ANCLUUNIIUHDBI:

—chopmMupoBaTh Y CTYAEHTOB npeacTaBneHne 06 OCHOBHbLIX MOAENSAX U MeToAaxX AUCKPETHOM
MaTemMaTuKu;

—Hayy4uTb pelaTtb npakTU4eckne 3afayun, CBsI3aHHble C MNOCTPOEHUEM  KOHKPETHbLIX
KOMOBUHATOPHbIX KOHGUIypaLmi U ¢ NOACHETOM NX KONTMYECTBA;

—Hay4uTb pelaTb NPOCTENLLNE PEKYPPEHTHbIE COOTHOLLEHMUS;

—Hay4nTb MPUMEHSTb Ha MPaKTUKE OCHOBHbIE MOMOXEHUA Teopun rpadoB, TEOPUN BUHAPHBIX
OTHOLLEHUI, KOMOUHATOPUKK 1 Ap.

Mpn npoBedeHMn Yy4ebHbIX 3aHATUA MO AucumnnuHe obecnednBaeTcs pasBuTME Y

oby4aloLmxca HaBblkOB KOMaHAHON paboTbl, MEXINYHOCTHON KOMMYHUKALMN.

10. MecTO y4yeb6HOM ANCLUUNINUHBLI B CTPYKType ob6pa3oBaTenibHOW NporpamMmbi:
OucumnnuHa «duckpeTHas maTematuka» BxoguT B 6nok b1 «ducumnnuubl (mMogynu)» u
ABnsieTca o0bs3aTenbHOM OUCUUNIIMHOW BapuaTMBHOM 4YacTu obpasoBaTenibHOW NporpamMmbl.
[na ocBoeHua aucumnnuHbl «dnckpeTHas maTemaTuka» HeoOXOAWMbl 3HaHMWS, YMEHWs,
HaBblkM, CCOPMUPOBAHHbIE B XO4E W3Yy4YeHUs AUCUMNnH «Anrebpa wn Teopust 4umceny,
«MaTtemaTnyeckas nornka nm Teopus anroputMoBy. N3yyeHne gaHHOM OUCUMMIMHBI SBRsieTCs
HeobX0aMMON OCHOBOW ANSA WU3YyYeHUs OUCUUNIIMH « TeopeTnveckne OCHOBbI MHAOPMATUKNY,
«OCHOBbI MYKPO3NEKTPOHUKNY, « Teopnsa BEPOSATHOCTEN N MaTeMaTUYeCcKas cTaTUCTUKaY.
Ycnosus peanusaumm  gucumnnuHbl ana nmy ¢ OB3  onpegensitotca  0Ccob6eHHOCTAMM
BOCMpUATMS  yd4ebHOM umHoOpMauMm n C  Yy4eTOM MHAMBUAYANbHbIX MNCUXOU3NYECKNX
0ocobeHHocTeN.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUs no AucuunnuHe/moayno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHUUSAMU BbIMYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4eHus
Kop, HasBaHue Py pesy y

3HaerT:
CBSI3b TEOPETMNYECKMUX OCHOB U TEXHOMOMMYECKMX NPUEMOB ANCKPETHON
MaTeMaTuKu C CoaepXkaHueM npenogaBaemblx y4eOHbIX NpeamMeToB
(ocHOBHbIE MPUHUUILI TepeyucrieHuss 06beKmMOo8s, MoHSmMuUe
npou3ssodswel hyHKyuUU riocrnedosamernibHoCmMu; ¢hopmyny
BKITIOHYEHUSI-UCKITIOYEHUST; MemoObl PeueHUs] PeKYPPEHMHbIX
COOMHOWeHUU; OCHOBHbIE XapaKmepucmuku epagos; creyuasbHbie
uenu u Yukrbl 8 epaghe; MoHsImue 0CHO8HO20 Oepesa 8 epage;
MemoObI nodcyéma XxpomMamu4ecKo20 Yyucna epagha;
KOMOUHamopHbIe U meopemuKo-MHOXeCMBEHHbIe 1o0X00b! K
rnocmaHo8Ke U peweHuro 3aday; HasblKu Modesnupo8aHus
npuknadHeix 3adady Memodamu QucKpemHol MamemMamuKu);

rOTOBHOCTb pearin3oBbiBaTb
obpasoBaTeribHble NporpamMmbl
MK-1 no y4yebHbIM NpegMeTam B
COOTBETCTBUM C TpeboBaHUAMN | ymeeT:

obpaszoBaTenbHbIX CTaHAapToB — CTaBWUTb NO3HaBaTeNbHbIE Lenn y4ebHom AesaTenbHOCTY;

— OCYLLECTBIATb CAMOKOHTPOSIb Y CAMOOLIEHKY CBOMX Y4e€OHbIX
JOCTUKEHUN;

—NPUMEHATb HaBblkn BnageHus UKT, npoekTHon n
nccnenoBaTenbCKo AeATENBHOCTBIO B MPOLIECCE M3YYEHUsT
ONCKPETHOM MaTeMaTuKu;

MMeeT HaBbIKU:
—unccnenoBaTenbCKON N MPOEKTHON AeATENbHOCTY;
—obwenonb3oBaTenbekon MKT-KoMNEeTEHTHOCTH;
—obwenenarornyeckort MKT-koMNEeTEHTHOCTY;




npegMeTHo-negarorndyeckon MKT-koMneTeHTHOCTH.

BO3MOXXHOCTHU
mMeTanpeameTHbIX 1
MK-4

Ka4yecTtBa yqe6Ho-

y4ebHbIX NpeameToB

CNocobHOCTb MCMosib3oBaTb

obpasoBaTtenbHoOW cpeapbl And
OOCTUXKEHUS NINYHOCTHBIX,

npeaMeTHbIX pe3ynbTaToB
0by4eHus n obecneyeHust

BOCMUTaTENbHOro npotecca
cpeacTsamMu npenogasaembix

3HaeT:

TEXHOMOrMYeckne npuemMbl AUCKPETHON MaTeMaTUKK, Nexalume B
OCHOBE MOCTPOEHNSA PasNNYHbIX MOAENEN B 9KOHOMUKE, COLMONOTUN,
9KOHOMETPUKE U T.4. (MEMOObI peweHUs] PEKYPPEHMHbLIX
COOMHOWEHUU; KOMOUHaMOPHbIU U MeoPeMUKO-MHOXECMBEHHbIU
no0xo0bl K NocmaHo8Ke U peuweHuro 3adad; npuémbl MoOesuposaHusi
npuknadHbix 3adady Memodamu AUCKpemHoU MamemMamuku);

ymeerT:
—WUCMNOMnb30BaTb 3HAHWE OCHOB AVCKPETHOW MaTteMaTukX anis
nepesofa UHGOPMaLNM C eCTECTBEHHOIO A3blKa Ha A3bIK
COOTBETCTBYIOLLIEN NpeaMeTHon obnacTtu n obpaTHo (moHsmue
PEKYPPEHMHO20 COOMHOWEHUST; npou3eodsaweli hyHKUUU; OCHOBHbIE
MpUHYUNbl epeducneHus 06beKmos; saxxHelwue cucmeMbi YUcerl,
rosiensuUecss 8 KOMbUHamMopHbIX MOOCYEMaXx; OCHOBHbIE
Xapakmepucmuku epagos);

—NPUMEHATb TeopeTn4eckmne 3HaHnA no ,EI,I/ICerTHOI7I mMaTemMmaTuke B
OMMCaHNK NPOLIECCOB 1 ABIEHNI B Pa3nnUYHbIX 001acTax 3HaHUsS
(cmpoumb npoussodsujue yHKUUU KOHKPEMHbIX
nocnedogamesisHocmel u pewams 0bpamHyro 3adady; cmpoums
epagh no e2o Mmampuuyam CMEXHOCMU Unu UHYuGeHmHocmu u
pewamb obpamHyro 3adadvy; cmpoums UUKIbI crieyuasnbHo20 suda 8
epaghe; HaxoOumb XpPOMamu4YecKoe Hucs0 U XpoMamu4ecKul
MHO204rieH epaga);

—uncnonb3oBaTtb NpenmyllecTesa TeXHONOIrM4YeCcknx npuemon
OVCKPETHON MaTeMaTuKu Npu pelueHun 3agayqy obpasoBaTernbHON
obnactn «MaTtemaTuka n nHopmaTuka» (pewamse npocmedwiue
PEKYypPEeHMHbIe COOMHOWEHUST; pewams rnpakmudyeckue 3ada4u,
CB8513aHHbIE C MOCMPOEHUEM KOHKPEMHbIX KOMOUHaMOPHbIX
KOH@uaypauyuli u ¢ nodc4émom ux Konu4yecmsa);

— OCYLLLECTBNATb MOUCK U 0T6Op MHpopmauun, Heobxoaumown Ans
peLLeHNsa KOHKPETHOM 3a4auu;

Bnapgeer:
— KOHCTPYKTUBHbIMN YMEHUAMU KaK OOHUM U3 TMaBHbIX aCneKToB
npodeccuoHanbHONM KynbTypbl OyayLero yautens-npeaMeTHIKa;
—maTtepuanom AUCKPETHON MaTEMaTUKM Ha YPOBHE, NO3BONSAIOLLEM
opmMynMpoBaTh M pelaTtb 3agayum, BO3HMKaKLWme B Xoae y4ebHom
0eATenbHOCTU No npenogaBaemMblM npegmMmeTaMm, a Takxke B
NpaKkTU4YecKkon AesaTenbHOCTH, TpebytoLwwme yrnybneHHbIX
npodeccnoHasbHbIX 3HaHUM;

—HaBblKaMU (bopmanmau,mm TEeOpEeTUYEeCKMNX N npuknagHbix
NnpakTUYeckmx 3agad.

12. O6bemM AUCUUNNUHBbI B 3a4eTHbIX eanHuuax/vyac. — 2/72.

Popma NPOMEXYTOYHON aTTECTALMM 3a4ET C OLEHKOWN.

13. Buabl yue6HoM paboThbl

TpynoemMKocTb (Yachl)
" Mo cemecTpam
Bug yuebHon paboTbl Bcero p
6 cem.
KoHTakTHas paboTa, B TOM 4ucre: 40 40
nekumm 20 20
npakTUyecKkne 3aHATUsS 20 20
CamocTosTenbHas pabota 32 32
dopma NpomexyTodHONM aTTecTaumm 0 0
(3a4ém c oyeHkol — 0 4ac.)
UToro: 72 72




13.1. CopepxaHue AUCLUUNIUHbDI

Ne n/n

HavnmeHoBaHue pasgena
OVCLMNIUHBI

CopepxaHve pasgena OucuuninHbl

1. Nlekumn

1.1

BeepeHue

Pasnuume mexay OUCKPETHOW U HENpPEpPLIBHOM MaTtemMaTukon. CueT
1 nepebop Kak OCHOBHbIE METOAbI AUCKPETHON MaTeEMaTMKN.
OdpekT «kOMOBUHATOPHOrO B3pbIBa», NPUMEPHI.

1.2

PekyppeHTHbIE COOTHOLLEHUS

[MoHATME pekyppeEHTHOrO COOTHOLLEHUS. 3aaauun, NpMBoAsLLME K
BO3HUKHOBEHWIO PEKYPPEHTHBIX COOTHOLLEHUIA. Yncna PrboHauum.
HekoTopble cnocobbl peLleHnsi peKYPPEeHTHbIX COOTHOLLIEHUI.

1.3

CyMMbIl M PEKYPPEHTHOCTU

Cnocobbl 3anucy KoHeYHbIX cyMM. KpaTHble CyMMbl.
Mpeo6pasoBaHus cymMm. HekoTopble METOAbl CyMMUPOBAHWSI.
CB$13b KOHEYHbIX CYMM 1 PEKYPPEHTHBIX COOTHOLLEHMIA.

1.4

LlenouncnenHsie dyHkumm [ xJ,
[ x|, mod. BuHom HbloToHa

BuHoMmanbHble koadurumeHTsl. OCHOBHbIE TOXAECTBA C
BrHOMManbHbIMK ko3 duumneHTamu. MNonMHoMmansHasa opmMyna.
[MonvHoMmaneHble ko3 duLmMeHThl. [loNnuHoMuansHas Teopema.

1.5

BBeneHue B acumnToTudeckue
MeToabl

ACUMMTOTUYECKME PELUEHNS PEKYPPEHTHBIX COOTHOLUEHUN.
CumBonbl ~, 0, O 1 OCHOBHbIE NpaBuna Nx NCrnonb30BaHUs.
ACYMNTOTUYECKME PELUEHNS PEKYPPEHTHBIX COOTHOLLEHUNA.
dopMyna cymmmpoBaHus dnnepa.

1.6

OCHOBHble KOMOMHATOPHbIE
KOH(Urypaumm

CaolicTBa KOM6MHaTOprIX yucen. MeTopq BKIOMEHUSA-UCKITIOYEHMS
N ero npuMmeHeHn4.

1.7

OCHOBHbIe NOHATUSI TEOPUU
rpachoB

0O606weHne noHATUA rpadga. Cnocobbl NpeacTaBneHns rpados..
MapLwpyTbl, NyTH, LUenu u uuknbl. CesasHble rpadbl. Msomopduam
rpadoB. OMnepoBbl U raMUNbTOHOBLI rpadbl. [depesbs.
[MapocoyeTaHus, He3aBUCUMbIE MHOXECTBA W KIUKK. [TnaHapHble un
nnockue rpadbl. Teopema nnepa n eé cneacTeus.

HennanapHocTb rpacos K, u K33. Packpacka BepLUNH U
pebep rpada. XpomaTnyeckoe 4mcno. [iBygoneHble rpadsbl.

Teopema KeHura. PackpalumBaeMocCTb BEPLUUH NaHapHoro rpada
NATLIO KpackaMmu. 'MnoTesa YeTbipex Kpacok.

1.8

OnemeHThI TeopUn He4vYeTKnx
MHOXEeCTB

MoHATne HeyeTkoro MHoXxecTBa. OCHOBHbIE CBOMCTBA HEYETKMX
MHoxecTB. Onepaumm Hag HeYeTKUMU MHOXeCTBaMu. HeueTkne
OTHOLLIEHMS U X CBONCTBA. JIMHIBUCTUYECKME NEPEMEHHBIE U
Tepmbl. [ledassndmkaums He4eTKoro MHOXeCTBa.

2. MpakTtnyeckue 3aHATUSA

2.2

PeKyppeHTHble COOTHOLWEHNA

MoHsATVE PEKYPPEHTHOMO COOTHOLLEeHUS. 3adaun, NpUBoAsLLMeE K
BO3HWUKHOBEHUIO PEKYPPEHTHBIX COOTHOLLIEHUIA. HekoTopble crocobbi
peLleHV st PEKYPPEHTHBIX COOTHOLLEHWA.

2.3

CyMMbI U PEKYPPEHTHOCTU

KpaTtHble cymmebl. [MpeobpasoBaHusa cymm. HekoTopble meToapl
cymmupoBaHus. CBsI3b KOHEYHBIX CYMM U PEKYPPEHTHBIX
COOTHOLLIEHUI.

2.4

BuHom HbloToHa

OcHoBHble TOXAecTBa C BUHOMUANbHLIMU KO3 PULIMEHTAMM.
TpeyronbHuk MNackang. BUHoM HbOTOHA U ero NpUMeEHeEHNS.

2.6

OcHOBHbIe KOMBUHATOPHbLIE
KOHUMrypaumm

CBowicTBa KOMOMHATOPHbIX Yncen. MeToa BKIOYEHUS-UCKITHOYEHNS
N ero NpMMeHeHNs.

2.7

OCHOBHbIE MOHATUS TEOPUN
rpachoB

Cnocobbl npeactaenexus rpados. MapLupyThbl, NyTu, Lenu un
uuknbl. CBa3Hble rpadbl. NNepoBbl U FAMUbTOHOBLI rpadbl.
Hepesbs. NapocoveTaHus, He3aBUCUMbIE MHOXECTBA U KIUKW.
MnaHapHble n nnockue rpadbl. Packpacka BepunH 1 pedep rpada.
XpomaTuyeckoe yucno. [1syaonsHele rpadbl. Teopema KeHnura.
PackpalumBaemMocTb BepLUVH NnaHapHOro rpada naTbio Kpackamu.
'MnoTesa YeTblpex Kpacok.

2.8

OnemeHTbI TEOPUN HEYEeTKNX
MHOXECTB

MoHsATME HeYeTKoro MHoXecTBa. OCHOBHbIE CBOMCTBA HEYETKMX
MHOXecTB. Onepaunm Hag HeYeTKMMN MHOXecTBaMuK. HeveTkne
OTHOLLUEHMS N UX CBOWCTBA. JIMHIBUCTMYECKNE NEPEMEHHbIE U
Tepmbl. [ledassndmkaums He4eTKOro MHOXecCTBa.




13.2. Tembl (pa3agensl) AUCUUNNUHBI U BUAbI 3aHATUN

Ne HaumeHoBaHve TeMmbl Buae! sansT (1acos)
-~ CamocroaTensHas
n/n (pasgena) gucumnnuvHel Jlekumn | Mpaktudeckue | JlabopaTopHbie pabora Bcero
6 cemecTp

1. BeeneHve 1 0 0 2 3

2. PekyppeHTHbIE COOTHOLLEHNS 4 4 0 6 14

3. | CyMmbl 1 pekyppeHTHOCTH 2 2 0 4 8

4. LlenouncnenHbie cyHkumm [ xJ, 2 2 0 4 8
[ x|, mod. BuHom HbtoToHa

5 BeeneHve B acMMnToTMYeCKne > > 0 4 8
MeToabl

6. OcHOBHble KOMOUHATOPHbIE 1 > 0 4 -
KOHQMrypauum

e OCHOBHble NOHATUSI TEOPUU 6 6 0 4 16
rpachoB

8. OnemMeHTbl TEOPUM HEYETKMX 5 5 0 4
MHOXeCTB
3a4éT C oLEeHKoN 0

Wtoro: 20 | 20 | 0 | 32 72

14. MeToan4yeckune ykasaHMA Ans ody4aroWmnxXca No 0OCBOEHUIO AUCLUMNIIUHDI

Mpuctynas K mM3yvyeHuio y4yebHOW OUCUMMIMHBI, LernecoobpasHo O3HAKOMUTLCHA C y4ebHOoW
nporpaMmmoun AUCUUMNINHbLI, 3NTIEKTPOHHbLIM BapuaHT KOTOPOU pasMeLLEH Ha cante bd BIY.

OTO NO3BOSMIUT OBy4valoLMMCS NOSYyYUTb YeTKoe npencTaBeHmne o:

—nepeyvHe 1 cogep’kaHum KoMneTeHuun, Ha (oopMUpPOBaHME KOTOPbLIX HanpaBneHa AUCUMNInNHA;
—OCHOBHbIX LieNsaX U 3agadax AUCUMNINHBI;

—nNnaHupyembiX pesynbTaTtax, NpeacTaBfeHHbIX B BUAE 3HaHUA, YMEHUN N HaBbIKOB, KOTOpbIe
AOSTKHbI 6bITb ChOpMMPOBaHBI B NpoLiecce U3yvYeHnsa QUCLUNIINHLI;

—KONu4yecTBe 4acoB, NPeayCMOTPEHHbIX Y4eOHbIM NIIaHOM Ha U3yyvyeHue OUCUUNIIvHBI, opMy
NPOMEXYTOYHOWN aTTecTauuu;

—KONMYeCcTBe 4YacoB, OTBEEHHbIX HA KOHTaKTHYIO N HA CaMOCTOATENbHYO paboTy;

—hopmMax KOHTaAKTHOW N CaMOCTOATENbHOW paboThl;

—CTPYKTYype OMCLUNINHBI, OCHOBHbIX pa3genax n temax;

—CUCTEME OLEHUBAHUS YY4EOHbIX JOCTUXKEHWUM;

—y4ebHO-MeToaNYECKOM N MHPOPMALIMOHHOM obecrneyeHnn ANCUNNINHGI.

3HaHMe OCHOBHbIX MOJIOXEHUN, OTPaXeHHbIX B paboyen nporpamme AUCLMUNIIUHBI, NOMOXET
o0y4alLWmnMca OpUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO M pofib U3ydaemMom
ANCUMNIMHBI B NOAroTOBKE 6yayLlero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHNAMM, 3aN0XKEHHLIMU B MporpamMme.

OCHOBHbIMK (hOpMamMM KOHTaKTHOM paboTbl NO ANCUMUNIIMHE SABMAIOTCA NIEKUUN U NpaKTUYecKkne
3aHATUSA, MNOCeLleHne KOTopbix 06s3aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyOeHTOB,
oby4aroLmxca No NHAMBMAYanLHOMY NnaHy).

MogroToBKa K MPakTUYECKMM 3aHATUAM BeOeTCA Ha OCHOBE MfIaHOB MPaKTUYECKUX 3aHATUR,
KOTOpble pa3MelleHbl Ha canTe dunvana. B xoge noarotoBkM K NPaKTUYECKUM 3aHATUAM
HeobXoaMMO M3yYnTb B COOTBETCTBMM C BOMpOCaMu AN MOBTOPEHUSA KOHCMEKTbl JIEKLMWN,
OCHOBHYIO NMTepaTtypy, O3HaKOMUTLCA C AOMNOMHUTENbHOU nuTepaTtypoun. Kpome Toro, cnegyet
NOBTOPUTL MaTepuan nekumn, OTBETUTb Ha KOHTPOSIbHbIE BOMPOCHI, M3y4nUTb 00pasLbl peLleHns
3agad, BbIMOMHUTb YNPaXKHEHUS (eCnn Takme NpeayCMOTPEHbI).

Mpyn nogrotoBke K MPOMEXYTOYHOW aTTecTauum HeobxoguMmMo NOBTOPUTbL MNPONOEHHLIN
mMaTtepuan B COOTBETCTBUM C y4yebHOW nporpammMon, NPUMEPHbIM MEepeYyHeM BOMPOCOB,
BbIHOCSALIMXCA Ha 3ayeT C oueHkon. PekomeHayeTcsi MCNonb3oBaTb KOHCMEKTbl JeKuMi Wn
WUCTOYHMKM, NEepeyvnCrieHHble B CMNMCKe nuTepaTtypbl B paboden nporpamMmme OUCLMMMMHBI, a
TaKkKe pecypcCbl ANEeKTPOHHO-BUBNINOTEYHBIX CUCTEM.




Ons poctmxkeHna nnaHnpyembiX pe3ynbTaToB o6yquM9| MCNoNb3ylOTCA WHTEPaKTUBHbIE
nekuunn, rpynnosbie ANCKyCCUn, aHanm3 MMUTaUuNOHHbIX Moaenen.

15. lNepeyeHb OCHOBHOM U [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oCHOBHas nuTepartypa:

Ne n/n McTOoYHUK
1 ManywkuHa KO.U. n gp. KoHcnekT nekummn no gUCKpeTHOM MaTeMaTtuke: C YpaxKHEHNAMN U
KOHTpOnbHbIMK pabotamu.- 2-e n3g.- M.: Anpuc-lpecc, 2008
> CyponnaTtos C.B., OBunHHuKoBa E.B. [luckpeTHas matemartuka: y4eb.- M.- HoBocnbupck:

NHOPA-M, N3a-so HITY, 2007

6) gononHuTenbHaA nuTeparypa:

Ne n/n McToYHMK
3 Maspunos I".I1., CanoxeHko A.A. 3agaun 1 ynpaxHeHus no ANCKPeTHON maTemaTuke: yyeb.
noc.- M.: dusmarnut, 2006
4 HosukoB ®.A. [luckpeTHaa matemaTuka Ansi nporpaMmmucTos: y4eb. noc. ans By3o0s.- Cl16.:
Mutep, 2004

Cob6onesa T.C. [lnckpeTHas matemaTuka: y4eb. ans By3oB.- M.: Akagemus, 2006

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbi:

Ne n/n McTOoYHUK

CyponnaTos, C.B. [luckpeTHasa maTtemaTuka : y4ebHuk / C.B. CygonnaTtos, E.B. OBYMHHMKOBA. -
6 4-e n3g. - HoBocmbupck : HI'TY, 2012. - 278 c. - (Y4yeGHukm HI'TY). - ISBN 978-5-7782-1815-4 ;
To xe [OnekTpoHHbIn pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=135675

(11.01.2018).
TiopuH, C.®. [iuckpeTHas maTeMaTuka: [MpakTuyeckas AMckpeTHas MaTeMaTuka u
7 MaTemMaTu4deckas noruka: yuedHoe nocobue / C.®. TiopuH, FO.A. AnseB. - M.: ®rHaHCbI 1

ctatucTuka, 2010. - 385 c. : Tabn., cxem. - ISBN 978-5-279-03463-5; To xe [OneKTpOoHHbIN
pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=63603 (21.08.2014).

OYK «uckpeTtHas maTematuka» https://edu.vsu.ru/course/view.php?id=3042

9 OnnawH-kypc HaumnoHansHon nnatgopMbl OTKpbITOro obpasosaxmns (HMNOO)

«MeTogpl 1 anropuTtmbl Teopum rpacpos» https://openedu.ru/course/I TMOUniversity/ AGRAPH/

16. MepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHnsa ANns CaMOCTOATENNbHOU PaboThbl

Ne n/n McTouHnK
1 Wanopee C.0. OuckpeTHaa matemMaTtuka: Kypc NeKUUn 1 npakTu4ecknx 3aHatun.- Cre: bXB-
MeTepbypr, 2007.
2 BaepwuH V.N. OuckpeTHaa matematuka: y4ed. onsa ned. By3oB.- M.: Beicluast matematumka, 2007

17. WHdOpMaLMOHHbIE TEXHOMOrMu, MUucCnosfb3yemMble AN peanusauum y4yebHoOWM
AUCLUUNSINHBLI, BKIIOYas nporpamMMmHoe obecnevyeHne, MHGPOPMaLMOHHO-CNpPaBOYHbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX
Microsoft Office 2007 (Word, Excel, PowerPoint).
Mpn peanusaumm ANCUUNINHBI NPUMEHSETCA CMeLlaHHoe 00yYeHne C NCNOoNb30BaHNEM
- QYK «[dunckpeTtHas matemaTuka» https://edu.vsu.ru/course/view.php?id=3042;
- OHNanH-Kypca HaunoHaneHoM nnaTgopmbl OTKpbITOro oépasosaHus (HIMNOO)
«MeToapbl n anropuTMbl Teopuu rpacdoB»
https://openedu.ru/course/ITMOUniversity/ AGRAPH/;
- OHNaNH-KOHCYbTaLNM;
- 9JTIEKTPOHHOM NOYThI.
- ONEKTPOHHOWN MOYThI.
MporpammHoe o6ecneyeHue:
—Win10 (unn Win7), OfficeProPlus 2010
—6paysepsl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—-STDU Viewer version 1.6.2.0
—7-Zip
—GIMP GNU Image Manipulation Program


http://biblioclub.ru/index.php?page=book_red&id=135675
http://biblioclub.ru/index.php?page=book&id=63603
https://openedu.ru/course/ITMOUniversity/AGRAPH/
https://openedu.ru/course/ITMOUniversity/AGRAPH/

—Paint.NET

—Tux Paint

—Adobe Flash Player

MHcopmaumoHHO-cnpaBo4YHble CUCTEMbI U NpodeccuoHanbHble 6a3bl AaHHbIX

—HayyHas anektpoHHasa 6ubnuoTeka — http://www.scholar.ru/;

—®epepansHbl nopTtan Poccuinckoe obpasosaHue — http://www.edu.ru/;

—MNHdopmaumoHHas cucrtema «EgnHoe  okHO  pgocTtyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®depneparnbHbli LEHTP MHOPMaLMOHHO-06pa3oBaTerbHbIX pecypcoB — http://fcior.edu.ru;
—Jlekuun  Begywmx npenogasaTenen By3oB Poccum B cBobogHOM  goctyne —
https://www.lektorium.tv/;

—3OneKTpoHHO-6nbnuoTeyHaa  cuctema  «YHuBepcuteTckas  6ubnmoteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeEXHUYECKOEe obecneyeHme QUCLUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (MPOeKTop, HOYTOYK UM CTauMOHaPHbIN KOMMNbIOTEP, SKPaH).

19. ®oHA OLEHOYHbIX CPEeACTB:

19.1. lMepeyeHb KOMNeTEHUMW C yKa3aHueM 3TanoB (POPMMPOBAHMUA U NINAaHUPYEMbIX
pe3ynbTaToB 00y4eHus

Koa v cogepxanne | lNnaHupyemble pesynbTaTbl 00yyYeHus OTanbl hopMUpoBaHNs
koMmnetTeHuun (unu | (NokasaTenu AOCTMKEHUS 3aA4aHHOro KoMneTeHumn (pasgensl $0C*
ee yacTu) YPOBHSA OCBOEHUSA KOMMNETEHL UM (Tembl) gUCUUNAWHLI (cpeacTtBa
nocpeacTsoM HOPMUPOBAHNSA 3HAHUI, nnu Moaynsa n nx OLEeHMBaHWS)
YMEHWI, HaBbIKOB) HaMMeHoBaHwue)
3HaTb:
— CB$13b TEOPETUYECKNX OCHOB U
TEXHOMOrMYeCKNX NPUEMOB ANCKPETHON
MaTemaTtuK1 C cogepXxaHuem 1. PekyppeHTHble
npenogaBaeMbIx y4ebHbIX NpegMeToB | COOTHOLLEHUA
(oCHOBHbIE MPUHYUIBI epeyucieHusi 2. CyMmMblI 1
o0bbekmos; noHsmue rpouseodsuwel PEKYPPEHTHOCTH
¢yHKUuu nocrnedogameribHOCMU; 3. buHom HbiloToHa.
opMyIy 8KITIOYEHUS-UCKITIOYEHUS; OcHoBHble K
OHTpOSbHas
MemoObi PeWeHUSs PEKYPPEHMHbIX KOMOWHAaTOpPHbIE 6
COOMHOWeEHUU; OCHOBHbIE KOHurypaumm pabora
MK-1 Xapakmepucmuku epaghos; 4. BeegeHue B Tect
FOTOBHOCTb crieyuarsnbHbie Yernu u YuKrbl 8 egpaghe; | acUMNTOTUYECKNE
peanu3oBbiBaTb roHsIMuUe OCHOB8HO20 Oepesa 8 epaghe; | MeToabl
obpasoBartenbHble | Memodb! nodc4yéma xpomamuvecko2o | 5. OCHOBHbIE NOHATUSA
nporpaMmel no yucna epagha; KOMbUHamopHbie U Teopum rpadoB
y4ebHbIM meopemuKo-MHOXECMBEHHbIE 6. AnemeHTbl Teopum
npegMeTam B M00X00b! K MOCMaHO8Ke U peweHur HeYeTKNX MHOXECTB
COOTBETCTBMM C 3aday,; HasblKu MoOesiupo8aHusi
TpeboBaHUs MU rpuknadHbix 3ada4y Memodamu
obpa3oBaTtenbHbiX | QUCKpemHoU MameMamuku).
cTaHAapToB 1. PekyppeHTHble
YMmeTb: COOTHOLLEHUS! Tect
— CTaBWTb NO3HaBaTemNbHbIE Lenu 2. Cymmbl 1
y4ebHoW aesaTenbHOCTY; PEKYPPEHTHOCTH KomnnekTbl
— OCYLLIECTBNSATb CAMOKOHTPOSb U 3. BuHom HbtoToHa. NMHAMBUAYanNbHbIX
CaMOOLIEHKY CBOMX y4eBHbIX OcHoBHble 3afaHun ons
OOCTWDKEHNI; KOMOUHaTOpPHbIE NpaKkTU4eCKNX
— MpUMeHATb HaBsblkn BnageHns UKT, KOHpUrypaumm paboT
NPOEKTHOW 1 nccneaoBaTenbCKoON 4. BeegeHue B
AeATEeNbHOCTbLIO B NpoLecce U3yveHns | acumnroTuyeckune [Hoknapgl,
OVCKPETHON MaTeMaTuku. MeToAbl coobLeHns
5. OCHOBHbIE NOHATUS



http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

Teopuun rpacos
6. OnemeHTbl TEOPUK
HEYETKNX MHOXECTB

1. PekyppeHTHble

COOTHOLLEHUS
2. Cymmbi v KomMnnekTbl
MmeTb HaBbIKK: PEKYPPEHTHOCTK
— MccnenoBaTenbCkon U NPOEKTHON 3. buHom HbtloToHa. VIHANBARYATIEHBIX
OeAaTenbHOCTH; OCHOBHbIe sapanv Ans
—obwenonb3oBatenbckon UKT- KOMBUHaTOpHbIE MpaKTAHEeCKIX
KOMMETEHTHOCTY; KOHdUrypaumm paGor
—06u.lene/1arorw.4e0|<om NKT- 4. BeegeHue B PasHoypoBHeBbIE
KOMMETEHTHOCTY; acumMnToTuyeckme 33aHAR
— npeameTHo-negarormyeckon UKT- MeToAbl
KOMMNETEHTHOCTMW. 5. OCHOBHbIE NOHATUS -
Teopuu rpacos
6. OnemeHTbl TEOPUU
HEYETKUX MHOXECTB
1. PekyppeHTHbIe
3HaTb: COOTHOLLEHUS
— TEXHOITOrMYeckMe nNpuembl 2. CymMbl 1 [oknaaw!
ONCKPETHOM MaTeMaTuKu, nexawume B PEKYPPEHTHOCTH coo6u.|,e|-|m,;|
OCHOBE MOCTPOEHUS PasNNYHbIX 3. BuHom HbtoToHa.
Mozenen B SKOHOMUKE, COLIMONOrnK, OcCHoBHble
Pa3HoypoBHeBble
9KOHOMETpUKe n T.4. (Memoodsbi KOMOUWHATOpPHbIE 3anaHMR
PEeWeHUs PEKYPPEHMHbIX KOHdpUrypaumm
COOMHOWEHUU,; KOMOUHamMOPHLIU U 4. BeegeHue B TecTsl
meopemuKo-MHOXXEeCMEEHHbIU acuMnTOoTMYECKNE
1o00xo00bI K MOCMaHOBKe U peueHUr MeToabl K
) . OHTpOSbHas
3a0ay; npuémbl modesniuposaHusi 5. OCHOBHbIE NOHATUSA 6
rnpuknadHbix 3adady Memodamu Teopuwn rpacos pabota
MK-4 OuckpemHoU MameMamuku). 6. OnemeHTbI TEOPUU
CMocobHOCTb HEYETKMX MHOXECTB
NCnonb30BaThb YMeTb:
BO3MOXXHOCTU —uncnonb3oBaTb 3HAHNE OCHOB
obpasoBaTenbHON | AUCKPETHOW MaTemMaTuKu Ang
cpeabl Ans nepeeoga UHgopmauunm c
OOCTUXKEHUS €CTEeCTBEHHOIO A3blka Ha A3blK
NNYHOCTHBIX, COOTBETCTBYIOLLEN NPpeaMETHON
MeTanpeameTHbIX | obnactu n obpaTHo (noHsmue
N NpeAMeTHbIX PEKYPPEHMHO20 COOMHOWEHUS;
pe3ynbTaToB rpou3godsueli hyHKUUU; OCHOBHbIE 1. PekyppeHTHble
obyyeHus n MPUHUUbI epeyucrieHus 06bekmos; COOTHOLLIEHNS Hoknagbl,
obecneyeHus gaxkHelilue cucmemsbl Yucerl, 2. CymMmbl 1 coo0LLeHUs
KayecTBa y4ebHo- | rnosernsowuecs 8 KOMOUHamMOPHbIX PEKYPPEHTHOCTU
BocnuTaTenbHOro | nodcyémax; OCHOBHbIE 3. BuHom HetoToHa. KomnnekTbl
npouecca xapakmepucmuku epagos); OcHoBHble MHAMBMAYANbHbIX
cpeacteamu —NPUMEHATbL TEOpPEeTUYECKUE 3HaHUSA KOMOUHATOpPHbIE 3agaHnn ons
npenogaBaeMblix no AUCKPETHON MaTemMaTuke B KoHdurypawmm NpaKkTU4eCKMX
y4ebHbIX ONUCaHMKN NPOLIECCOB U SIBIIEHUN B 4. BeBepeHue B pabot
npeameToB pasnuyHbIX 06N1acTaAX 3HaHUSA acuMnTOTUYECKNE
(cmpoums npoussodswue hyHKUUU MeToabl Pa3HoypoBHeBbIe
KOHKpemHbIx rnocredogamesisHocmeli | 5. OCHOBHblE MOHATUS 3agaHuns
u pewamsp obpamHyto 3adady; Teopuwu rpacos
cmpoums 2pach rno e2o Mampuuam 6. DnemeHTbl TEOPUK TecTbl

CMEXHOCMU unnu UHYUGeHmHocmu u
pewamb obpamHyro 3adady; cmpouma
UUKIIbI crieyuanbHoe2o guda 8 epaghe;
Haxodump XpoMamu4ecKoe Yucso u
XpomMamu4yecKull MHO204reH epagha);
—UnCnonb30oBaTh NPenmyLecTsa
TEXHOMNOMMYECKNX NPUEMOB ANCKPETHON
MaTeMaTuKM Npu peLleHnn 3agad
obpasoBartenbHon obnacTtu

He4YeTKNX MHOXXeCTB




«Matematuka n nHpopmaTuka»
(pewamsb npocmediwue
PEKYPPEHMHbLIE COOMHOWEHUST;
pewams rpakmuyeckue 3adayu,
ces13aHHbIe C MOCMPOEeHUEM
KOHKPEMHbIX KOMOUHamMOPHbIX
KOHGbuaypauul u ¢ nodc4émom ux
Konu4yecmea);

— OCYLLECTBMATb NOUCK U 0T6Op
nMHpopmaumm, Heobxoanmon ans
peLLEeHNs KOHKPETHOM 3agaun.

BnapeTtb:

— KOHCTPYKTUBHBIMW YMEHMSAMW KaK
OOHWM U3 rMaBHbIX acrneKkToB
npodeccnoHanbHON KynbTypbl
OyayLwero yuntens-npegmeTHuKa;
—mMaTepuanom AUCKpeTHON
MaTeMaTuK/ Ha ypOBHE, NO3BONAOLLEM
dhopMynmnpoBaTh M pelatb 3agadu,
BO3HMKaloLLMe B Xxoae y4ebHon
AeAaTenbHOCTY No NpenogaBaeMbim
npegMeTam, a Takke B NPaKTU4eCcKon
aearenbHocTu, TpebytoLne
yrnybneHHbIX NpodeccnoHanbHbIX
3HaHWUI;

— HaBblkamy hopmanusaumm
TEOPETUYECKNX N NPUKITAOHBIX
npakTU4Yecknx 3agad.

1. PekyppeHTHble
COOTHOLLIEHNS

2. CymMMbl 1
PEKYPPEHTHOCTU

3. buHom HbtoToHa.
OcHoBHble
KOMOMHaTOpHbIE
KOHMrypawmm

4. BeepeHue B
acuMnToTHUYeckme
MeToabl

5. OCHOBHbIE MNOHATUSA
Teopuun rpacos

6. DnemeHTbl TEOPUK
HEYEeTKUX MHOXECTB

PasHoypoBHeBble
3agaHus

TecThl

MpomexyTo4yHas aTrecTauus — 3a4€T C OLLleHKOMN

Bonpochbl k 3a4éTy
C OL|eHKOWM

19.2 OnucaHne KpuTepueB M LWIKalbl OLEHUBAHUA KOMNETeHUUN (pe3ynbTaToB OOy4YeHusA) npu

n pOMe)KYTO‘-IHOVI aTrecTauumn

,D,J'IFI oueHnBaHNUA pe3ynbTaToB o6yqu|/|9| Ha 3a4yeTe C OLEHKOMN MCcnosnb3yrwTCA crenywune

nokasatenu (3YHbl n3 19.1):

1) 3HaHMEe OCHOB 1 3aKOHOMEPHOCTEN OUCKPETHON MaTeEMaTUKK;

2) yMeHMe CBsA3biBaTb TEOPUIO C MPAKTUKOMN;

3) BnageHne HaBblkaMn pelleHndA TUMNoBbIX paC‘-IéTHbIX 3ajau LI,I/ICerTHOIZ MaTeMaTUukn.

[ns oueHuBaHWs pe3ynbTaToB OOy4YeHMs1 Ha 3a4eTe C OLEHKOW ucnonb3yeTtcs 4-6annbHas

WKana: «OTIINMYHO», «XOPOoLOo», «yAOBJ1IETBOPUTEIIbHO», K HEYONOBNIETBOPUTESIBHO».

CooTHOLWEeHME NokasaTeneun, KpuUtepmeB 1 LLKasbl OueHNBaHUA Pe3yrbTaToB 06yqu|/|$|.

KpuTepuu oueHnBaHna KomneTeHunm

YpoBeHb
ccpopmumposaH
HOCTU
KOMMeTeHUun

LLikana oueHokK

Obyuyarowuticss 8 nonHoU mepe erradeem meopemu4yecKuMu ocHogamu
U mexHosoau4eckumu npuémamu OUCKpemHol MamemMamuku,
crocobeH uncmpuposams omeem fnpumepamu, hakmamu,

lNosbiweHHbIl

peweHuu 3aday OUCKpemHoU MmamemMamuku.

N OmnuyHo
0aHHbIMU Hay4HbIX ucciiedosaHul, NPUMEHsIMb meopemu4yecKue ypo8eHb
3HaHus 0ns peweHusi 3aday OUCKpemHoOU MamemMamuKku u
rpuknadHbix 3a0ay Memodamu OUCKpemHoU MameMamuku.
Obyuyarowutics enadeem meopemu4yecKUMU OCHO8aMu U
mexHo02u4ecKuUMU rpuémamu OUCKpemHol MamemMamuku, crnocobeH Ea308b/i
unocmpuposame omeem fpumepamu, hakmamu, MPUMeHsIMb Xopowo
meopemuyeckue 3HaHuUs 0ns peweHus 3aday ducKpemHou yposeHe
Mamemamuku.
Obyyarowuticss enadeem yacmu4yHo meopemuyecKkuMu ocHogamu U
mexHo102u4eCcKUMU npuémamu OUCKpPemHoU MameMamuku, 8 pside lNopoeosnili Ydoenemeopu-
criydaes 3ampyOHsemcsi MPUMEHsIMb meopemuyecKue 3HaHUs rnpu YPOBEHb mersibHO




Omeem Ha KOHMPOJIbHO-U3MEPUMESbHbLIU Mamepuar He
coomeemcmayem ntobbiM MpeM U3 rnepeyuc/ieHHbIX nokasamersned.
Obyyarowuticsa deMoHcmpupyem ompbi8OYHbIe, hpacMeHmapHbIe -
3HaHus1, dorlyckaem 2pybbie owubKu npu peweHuu murosbix 3ada4y
nubo He umeem npedcmasieHuUs 0 crnocobe Ux peueHusl.

Heydosnemsopu-
mersibHO

19.3 TunoBble KOHTPOSbHble 3aAaHUMA WU UHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHWW, YMEeHUW, HaBbIKOB U (UNK) onbiTa AOeATeNbLHOCTU, XapaKTepusyllue I3Tanbl
¢hopMupoBaHuAa KOMNETEHLUN B NpoLecce 0CBOEHMA obpa3oBaTefibHOW NporpaMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4€TY C OLIeHKOM:
1. Pasnuune mexgy OVUCKPETHOM W HenpepbiBHOM MaTemaTtukon. OCHOBHble MeToAbl AUCKPETHOW
MaTemMaTukn. OPeKkT «kkKoOMOBUHATOPHOIO B3pbIBaY.
2. [loHATMEe peKyppeHTHOro COOTHOLWEHUSA. 3adayn, NpuUBOAsLME K BO3HUKHOBEHUIO PEKYPPEHTHbIX
COOTHOLLEHUMN.
3. HenponopuunoHanbHble peLleHnst peKyppeHTHOro COOTHOLEHNA. ba3snc cooTHOLLEHUS.
4. Yucna dmboHayuu.
5. O6bLee pelleHne peKyppeHTHOrO COOTHOLLEHMS.
6. PelweHne pekyppeHTHbIX COOTHOLIEHU MeTogom noabopa 6asuca.
7. PelleHne pekyppeHTHbIX COOTHOLLEHUN METOAOM reOMeTPUYECKMX MPOrpeccun.
8. Cnocobbl 3an1cy KOHeYHbIX cyMM. KpaTHble CyMMbI.
9. [lpeobpasoBaHus CymMm.
10. HekoTopble MeToAbl CYMMUPOBAHMS.
11. CBefgeHue pelleHns KOHEYHON CYMMbI K PeLLEHNI0 PEKYPPEHTHOMO COOTHOLLEHUS.
12. CBefgeHue pelleHns peKyppPEHTHOrO COOTHOLLIEHUS K PELLEHNIO KOHEYHON CYMMBI.
13. BrvHOMManbHble koapuuneHTbl. TpeyroneHuk Mackans. NMonuHomMuaneHble KO3MULMEHTDI.
14. OcHOBHble TOXAECTBa C GUHOMMANbHBIMKU KO3 PULNEHTAMMN.
15. lNMpeobpasoBaHusa cymm, cogepkalimx GuHoMmnanbHble KOIPPULNEHTDI.
16. MeToa BKNIOYEHMA-UCKITIOYEHNSI U €70 MPUMEHEHWS.
17. CumBon O 1 OCHOBHbIE NpaBuUIia ero UCMosb30BaHUS.
18. lMoHaTue rpada. Cnocobbl NpeacTaBneHns rpados.
19. MapuwpyThbl, NyTy, Luenu v unknel. Moarpadbl.
20. CsssHble rpadbl. KOMNoOHeHTbI CBA3HOCTM rpadpa. Misomopdmam rpadoos.
21. DnnepoBbl U raMuibTOHOBbI rpadobl. [pumepsit.
22. [epesbs. [naHapHble 1 nnockue rpadbl. Yknaaka rpadya Ha ninoCcKOCTU.
23. Packpacka BepLuuH n pebep rpadpa. Xpomatuyeckoe 41cno.
24. [BygonbHble rpadbl. Teopema Kenura.
25. PackpalumBaeMOCTb BEPLUMH NiaHapHOro rpada nATbio Kpackamu. Teopema 0 YeTbipex Kpackax.
26. lNoHATne HeyeTKoro MHoxecTBa. OCHOBHblE CBOMCTBA He4vyeTkMx MHOXecTB. Onepaumm Hag
HEeYeTKMMN MHOXXEeCTBaMMU.
27. He4eTkme OTHOLLEHNSA N NX CBONCTBA.
28. JIHrBucTmyeckue nepemMeHHble u Tepmbl. [edassndunkaumnsa He4eTKoro MHOXeCTBA.

19.3.2 KomnnekTbl 3agaHuin Ans NpakTM4ecKknx (KOHTPOINbHLIX) paboT

MpakTnyeckas paéota Ne1
Tema OCHOBHbIe NOHATUA Teopuu rpacos
3apganue. [Inga gaHHoro rapda G:
a) HaUTKU METPUYECKMNE XapaKTEPUCTUKM;
0) NOCTPOUTb MaTPULIbl CMEXHOCTU U MHUNOEHTHOCTY;
B) HAaWTN OCTOB MMHMMAIbHOIO Beca no anroputmy Kpackana u anroputmy MNMpuma;
r) BINOMHWTL YHapHble onepauumn Hag rpacom G.

BapuaHT 1.



BapwuaHT 2.

405 i
15 g
1 4 T 3 il
1 5
4 12 i
BapwuaHT 3.
2 I 3
15 16
1 3
]
BapuaHT 4.
2 3 3
1 1 3
1 L >ﬁ
4 (1
4 3 5
BapwuaHT 5.
4 4

MpakTnyeckas padéota Ne2
Tema 3nemMeHTbl TEOPUU HEHYETKMX MHOXECTB

3apaHue 1. MNpeacrtaBuTb B BUAE HEYETKOTO MHOXECTBA CreayoLme NOHATUS U BbINOMHUTD
nedas3ngukaumno 3Toro MHOXeCTBa.

BapuaHnT 1. “Henosek cpegHero Bo3pacTta’.
BapuaHTt 2. «Monoaown 4enosek».
BapuaHT 3. «[loxunom yenosek».
BapuaHT 4. «KomHaTHas Temnepatypay.
BapuaHT 5. «BbbicTpas xoapba».

BapuaHT 6. «XonogHas Bogay.

3apaHue 2. OnpegenuTb NIMHIBUCTUYECKYIO NEPEMEHHYIO U TEPMbI, COCTaBMSOLNE TEPM-MHOXECTBO.
BapwuaHT 1.

CtonmocTb aBTOMOOMNSA OLEHUBAETCS MO WKane “Hu3kas", "cpeaHss”, "Bbicokast” U “o4eHb BbiCOKas".
BapuaHT 2.

Temnepatypa Tena 4YenoBeka OLeHNMBAETCS MO LUKane «MOHWKEHHas», «KHOpMarnbHasa», «NOBbILLIEHHAsA,
«BbICOKasi», «0YeHb BbICOKas».

BapwuaHT 3.

Pa3smep 3apaboTHOI NnaThbl OLlEHMBAETCS NO LKane «MUHUManbHas», «ManeHbKas», «CPeaHss»,
«BbICOKasA», «04eHb BbICOKas».

BapuaHT 4.

YcneBaeMocCTb LUKOMbHMKA OLEHMBAETCA MO LUKane «HU3Kasy, «CPeaHsIst», «XOopoLLasny, «OTNMYHasy.
BapwuaHT 5.

Moroga oueHMBaeTCs MO LKane «oTBpaTUTENbHasy, «Mnoxasy, «Tak cebey», «xopoluasy», «04eHb
XopoLuasi», «npekpacHas».

3apaHue 3. Hanity Bce xapaKkTepucTukm (HocuTenb, A4p0, BbICOTY) HEYETKOro MHOXECTBa A .
BapwuaHT 1.



04 01 0 08 1 06
A=—t—+—+—+—+—;

X Xy Xy X X X
BapuaHT 2.

02 05 01 0 1 05
A=—+—+—+—+—+—;

X X X X X
BapwuaHT 3.

02 05 1 02 1 05 09
A=—+—+—F—+—+—+—;

XX, X X, X5 Xg X,
BapwuaHT 4.

04 1 03 08 1
A= +—+—+ +—

A X X Xy X
BapwuaHT 5.

0 04 1 08 1 05 06
A=—+—+—+—+—+—+—;

XX, Xy X, X5 Xy X

3apanue 4. 3anaHbl HeveTkme MHoxecTBa A n B . Haiitn ux obbeamHeHne, nepeceyerme, AONONHEHNE 1
Pas3HOCTW.

04 1 03 08 1
S

il

A=
X X, Xy X, X

05 0 07 08 04
=4 —+ 2+
xl x2 x3 )C4 X5
BapuaHT 2.
05 0 07 08 04
A=—"4—+—"—4+ 4"
XX, X3 X, X
05 1 03 02 06
=" —+ =+
XXy, Xy Xy X
BapwuaHT 3.
1 06 0 02 0 05 04
—t

B

B

A:
X Xy X Xy X X X
02 05 1 02 1 05 09
B=—+—+—+—+—+—+—;
X Xy Xy Xy X Xgo Xy
BapwuaHT 4.

,4 0,8
A=—+—+—+—+—
XX, X X, X5 X, X

0 O 1 1 05 06
+ =+

02 05 1 02 1 05 09
B= +—+—+ —F—+—
XX X X X5 Xy X
BapwuaHT 5.
1 08 03 0 1 05
A=—+—+—+—+—+—;
XX, X X, X5 X
02 05 01 O 1 05
B=—+—F—+—+—+—;
X, X, X3 Xy, X5 Xg
19.3.3 KomnneKT TecToBbIX 3ag4aHUN
TecTt Ne1
Ne n/n | Bonpoc BapwuaHTbl 0TBETOB

a) HekoTopast hYHKUMA OT NPeablayLLMX YTEHOB;
6) HekoTopast PYHKLMS OT NOCNeAYOLMX YNEHOB;
B) HEKOTOpAas YNCNOBasi KOHCTAHTa,;

r) NPOn3BOsbHLIM 06Gpa3oMm.

PekyppeHTHOI Ha3biBaeTcs
1. | nocnepoBaTenbHOCTb, Y KOTOPOW
KakObli YNeH onpeaensieTcs Kak:

a) HanTu CYMMY N NepBbIX YNEHOB peKyppeHTHOM
PelwunTb pekyppeHTHOe COOTHOLLEeHNe nocriegoBaTenbHOCTY;

«B 3aMKHYTOW (hOpME» - 3TO 3HAYUMT: 6) NoNy4YnTb aHaNUTUYECKOE BbIPaXEHNE N- o
YrneHa nocneaoBaTenbHOCTU Yepes HoMep N;

B) MONYYUTb aHaNMTUYECKOE BblpaXeHue N- ro




yrieHa, He 3aBucqdllee oT HomMmepa n;
I') BbIYMCIINUTb N- 1 YfeH NocrneaoBaTenbHOCTMU.

Uy=Uy,+Uy,,

U =U,=1.
5 Uy=Uy,+Uy,+Uy;,
MocnepoBaTenbHOCTL Yncen : _ _ _
3. . U=U,=U, =1
®rnboHayum 3agaeTca COOTHOLLEHNEM:
.U, =Uy ,+U,_,;
Uyir =Uy,y+Uy,
U,=U, =1
PaBEHCTRO: a) COOTHOLUEHNE CUMMETPUW;
B . i 0) hopmyny cnoxeHunst GUHOMMAanNbHbIX
4. Cn =(-D"- Ck—n—l K03(PDULNEHTOB;
) B) NpaBunio obpalleHns BEpXHEro MHOEKCa;
BblpaxkaeT:
r) NpaBuNO BHECEHMSI.
a) BbIABWXEHMU TMNoTe3bl 0 BUAae obLuero 4neHa
CyMMbI, KOTOpasi 3aTeM nposepsieTcs No
NHOYKUWK;
6) 3aMeHe CyMMbl Ha BblYMCIIEHNE NIOLaAM
MeToa 3amMeHbl CyMM UHTErpanamu _ )
5. ) HEeKoTopon courypbl;
3aKnoyvaeTcs B:
B) BblAeNeHnn NepBoro v NocrnegHero YneHoB
CYMMBb;
r) 3aMeHe CyMMbl COOTBETCTBYHOLLMM
PEKYPPEHTHBIM COOTHOLLIEHNEM
a) HeobxoaMMOo NPoBEpPATb
HenponopLMOHAaNbHOCTb BCEX COOTBETCTBYHOLLMX
Y1066l NpOBEPUTL ponopu " yotd
. | YNeHoB 3TMX NocregoBaTeNbHOCTEN;
6. | HenponopuMOoHanNbHOCTb ABYX peLleHnn
i ©) JocTaToOYHO NPOBEPUTH
PEKYPPEHTHOrO COOTHOLLEHUS: .
HeNpPOMNOpPLMOHANbLHOCTb NEPBbLIX ABYX YIEHOB,;
PaBeHcTBO: a) COOTHOLLEHME CUMMETPUN;
n 0) hopmyny cnoxeHnst BUHOMUANbHbBIX
7. | Cr==.C"] K03 PULIMEHTOB;
' n n—1 !
k B) NpaBuno obpalleHns BepxXHero MHOEKCa;
BblpaxaerT: r) NpaBuO BHECEHMSI.
a) Bcerga MMeeT poBHO K pelueHun;
0) Bceraa nveet 6€CKOHEYHOE MHOXECTBO
8 PekyppeHTHOe COOTHOLLEHME nopsaaka peLueHuni;
' : B) MOXET He MMETb HU OOHOrO peELUEeHUs;
r) umeeT nM60 6eCKOHEYHOE MHOXECTBO
peLueHniA, Nnbo eanHCTBEHHOE.
Ba3uc pekyppeHTHOro cooTHoweHus k-
ro nopsigka:
1) MOXeT ObITb BbIOpaH OAHO3HAYHO; a) 1) n 3);
9. - ;
2) cocTtouT n3 k pelueHnis; 0) 2) n 4);
3) coctout 13 (k + 1)- ro peLueHus; B) 3) n 4);
4) MOXeT ObITb BbIOpaH HeogHO3Ha4yHo. | 1) 1) n 4).
Cnepyiolee paBeHCTBO
. a) CBOWCTBO NepenmMeHOBaHMs NHAEKCOB CYMMbl;
10 ZC a, =c¢ Zak 6) coyeTaTenbHbI 3aKOH CYMMUPOBaHUS;
"| keK kek B) pacnpenenuTenbHbIi 3aKoH;
BblpaXkaeT: ) nepemMecTuTeNbHbINA 3aKOH.
MeToa cyMMMpoOBaHUS, KOTOpPbIN a) meToa nNpuBeaeHUs;
COCTOMT B peLLeHUM BMeCTO JaHHOMN 6) MeToA YCNOXHEHNS 1 YNPOLLEHNS;
11. | cymMMbl COOTBETCTBYIOLLLETO €1 B) MeTOZ rmnoTesbl C NoATBEPXKAEHNEM MO
PEKYPPEHTHOrO COOTHOLLEHUS B WHOYKUWK;
3aMKHYTON hopMe, Ha3bIBAETCA: r) metog nogbopa penepryapa.
12 Cymma Bcex BUHOMUAnNbHbIX a) 2n;

KO3 PULMEHTOB paBHa:

6)2";




B)nz;
r)2n+l'

13.

OppekT «koMONHATOPHOrO B3pbIBaY,
KOTOPbI BO3HWKAET NPU peLLeHnn
HEKOTOpbIX 3afau, 3aknoyaeTcs:

a) B 3KCMOHEHUWansLHOM poCcTe Ynucna peLleHuni
3afiayu nNpu NMHENHOM YBENUYEHUN €€ Pa3MepOoB;
0) B HeorpaHM4YeHHOM BO3pacTaHUN YUCINEHHbIX
pelleHnin 3agauu;

B) B TOM, UTO pelleHne 3aaquv BblpaxaeTcs
4YKCIOM, KOTOPOE PAaBHO HEKOTOPOMY
OMHOMMAaNbHOMY KO3(ULINMEHTY.

14.

Cnegayiollee paBeHCTBO
Z(ak +b,) = Zak +Zbk
k k k

BblpaXaerT:

a) CBOWCTBO NepenMEHOBaHUSA NHAEKCOB CYMMbI;
©) codeTaTernbHbIA 3aKOH CyMMUPOBaHNS;

B) pacnpenenuTenbHbliiA 3aKOH;

r) NnepeMecTUTENbHBIN 3aKOH.

15.

PelweHne kombuHaTopHON 3agaum ¢
MOMOLLIbIO PEKYPPEHTHOIO COOTHOLLEHUS
03HayvaerT, 4To:

a) peLLeHne CBOANUTCS K PELLEHUIO TON Xe 3agaym
NPV MEHbLUMX 3HAYEHUAX N;

0) pelLeHne BblpaXkaeTcs NOMNOXUTENbHbIM
4yucrnom;

B) peLLeHne HaxoauTcs B NPpMONMXeHHOM BUAE;
r) Npu pelweHnn Bo3HUKaeT achdekT
«KOMOWHATOPHOro B3pbIiBay.

16.

PaBeHcTBO:
k ok k-1
Cn - Cn—l + Cn—l

BblpaXaerT:

a) COOTHOLUEHME CUMMETPUN;

6) dbopmyny cnoxeHnst GUHOMUANbHbLIX
KO3hPULMEHTOB;

B) NpaBuno obpalleHns BEPXHEro MHOEKCa;
r) NpaBunno BHECEHUs.

17.

MeTon npvBeAeHUs 3aknoyaeTcs B:

a) BblABWKEHMM TMNOTE3bl O BUAe 06LLEero YneHa
CYMMbI, KOTOpasi 3aTeM NpoBepsieTcs Mo
NHAYKLMWK;

0) 3ameHe CyMMbl Ha BblYUCIIEHUE NnoLaan
HeKoTopon (urypsl;

B) BblAENEHMN NEPBOro U NOCNeAHEro YrieHoB
CYMMBbI;

r) 3ameHe CyMMbl COOTBETCTBYIOLLUM
PEKYPPEHTHBIM COOTHOLLEHNEM

18.

CyMMUPYIOLLMIA MHOXUTENb NO3BOSSET:

a) yNpoCTWTb BblpaXeHue, cTosLee nof 3Hakom
CYMMBbI;

6) HaWTV pelleHne peKyppeHTHOro COOTHOLLEHUS
B «3aMKHYTOM BUAE» METOAOM reoMeTpU4eCcKnx
nporpeccun;

B) CBECTM peLLEHNE PEKYPPEHTHOIO COOTHOLLEHNS
K peLLeHno COOTBETCTBYIOLLEN CyMMbI B
«3aMKHYTOM BUAe»;

r) n36aBuTbCSA OT CYyMMbI U NEPENTU K PELLEHMIO
COOTBETCTBYHOLLEIO PEKYPPEHTHOro
COOTHOLLEHMUS.

19.

FGOMeTpI/I‘-IeCKaFI nporpeccua AsndaeTca:

a) peKyppeHTHbIM COOTHOLLEHMEM 1-r0 NopAaKa;
6) BTOpOro nopsiaxa;

B) BOOOLLE He SIBNAETCA PEKYPPEHTHbLIM
COOTHOLLEHUEM.

20.

Cnegaytolee paBeHCTBO

Zak = Z%(k)
k P
BblpaXaerT:

a) CBOWCTBO NEpPENMEHOBAHUSA NHAEKCOB CYMMbI;
6) coyeTaTenbHbI 3aKOH CYMMUPOBaHUS;

B) pacnpeenuTernbHbi 3aKOH;

) nepemMecTuTeNbHbINA 3aKOH.

21.

MeTopg runoTesbl C NOATBEPXKAEHNEM NO
WHAYKL MW 3aKnioYaeTcs B:

a) BbIABWXEHUM rMNOTE3bl O Bae obLiero uneHa
CYMMbI, KOTOpPas 3aTeM NPOBEPSETCH MO
WHAYKLMWK;

0) 3amMeHe CyMMbl Ha BblMUCIIEHUE NoLaan
HeKoTopoWn hurypsl;

B) BblA€NEHUN NEPBOrO U NOCMNEeaHEro YNIEHOB
CYMMb;




r) 3amMeHe CyMMbl COOTBETCTBYIOLLM
PEKYPPEHTHLIM COOTHOLLEHMEM

22.

MpaBuno, No KOTOPOMY BbIYMCHSIOTCS
3Ha4YeHns1 GUHOMUANbHbIX
KO3 PULMEHTOB Ha3bIBAETCA:

a) chopMyna cymMmMupoBaHusa Qunepa;
0) anroputm Kpackana;

B) TpeyronbHuk Mackans;

r) 6mHom HeloToHa.

23.

ApundmeTuryeckas nporpeccus
ABNAETCA:

a) peKyppeHTHbIM COOTHOLLEHNEM 1-r0 NopsaaKa;
©) BTOpOro nopsaka;

B) BOOOLLE He ABMNSETCS PEKYPPEHTHbLIM
COOTHOLLIEHMEM.

24.

MeTopn reoMeTpUYeckmX Nporpeccuii
NpY PELLEHNN PEKYPPEHTHOIO
COOTHOLLEHUSA UCMONb3YETCs, CIU;

a) ero xapakTepucTU4ecKoe ypaBHEHNE CTENEHN
N MMEET KpaTHblE KOPHW;

0) BOOOLLE HE NMEET KOPHEW;

B) MMEET N pasnn4HbIX KOPHEN;

r) UMEET TOJMIbKO Lenble KOPHW.

25.

MeTtoa nogbopa peneptyapa
3aKrnoyaeTcs B:

a) BbIABWXKEHUM rMnoTesbl 0 Buae obLiero uneHa
CYMMbI, KOTOPas 3aTeM NpoBepseTcs no
NHAYKUWK;

6) 3aMeHe CyMMbI Ha BblYMCIEHUE NoLaam
HeKoTopon (urypsl;

B) BblAENEeHMN NepPBOro 1 NOCNeAHero YreHos
CYMMb;

r) 3ameHe CyMMbl COOTBETCTBYHOLLUM
PEKYPPEHTHBIM COOTHOLLEHNEM

26.

PaBeHcTBO:
k _ ,n—k
Cn - Cn

BblpaXaerT:

a) COOTHOLUEHME CUMMETPUN;

6) dbopmyny cnoxeHnst GUHOMUANbHbLIX
KO3hPULMEHTOB;

B) NpaBuno obpalleHns BEpXHEro MHOEKCa;
r) NpaBuNO BHECEHUS.

Kaxgoe npaBuribHO BbINOJIHEHHOE 3aJaHNe — 10.

KpuTepum oueHku pesynbTaTa

«b5» — 24-26 6annos, «4» — 18-25 6annos,

«3» — 12-17 6annos,

Bonpoc 1.

«2» — 0-11 6annos

TecTt Ne2
BapuaHT 1

PekyppeHTHOW Ha3blBaeTCH nocneoBaTerlbHOCTb, Y KOTOPOW Kaxabl YreH ornpeaensdeTcs Kak:
+HekoTopasa (PyHKUNA OT NpeablayLmnX YreHOoB
-HeKkoTopas PyHKUMS OT NOCNenyoLwmx YreHoB
-HeKoTopasi Y1CcnoBas KOHCTaHTa
-Npon3BOJIbHLIM 0Opa3om

Bonpoc 2

PelwnTb pekyppeHTHOE COOTHOLLEHNE «B 3aMKHYTOM (DOPME» - 3TO 3HAYMT:

-HanWTK CYyMMY N NepPBbIX YIEHOB PEKYPPEHTHOW NOCNeA0BaTENbHOCTM

+MNONy4YnUTb aHaNMTMYECKOE BblpaXeHne N-ro YneHa nocrnenoBaTenbHOCTN Yepes HOMep N
-NONYYUTb aHANUTUYECKOE BbIpaXKeHWe N-ro YrieHa, He 3aBucsLlee oT Homepa n
-BbIYMCNNTL N-1 YNEH NOCneaoBaTeNbHOCTH

Bonpoc 3

"pach HasbiBaeTCA NnaHapHbIM, ECINN OH:
-He COAEPXUT LMKIOB

+aonyckaeT yKnaaky Ha rnrnockocTu

-HEe UMEET KOHLEBbIX BEPLUMH

-COOEPXNUT NPOCTYIO Lienb

Bonpoc 4

NocnepoBaTenbHOCTb Yncen PrdoHavY4YM 3a4aeTCA COOTHOLLEHUNEM:




Up = Upr + Uy,

Uy =Uy=1,

Uy =Upa+ Upa + Ups,
U Uy=Ty=1,

3. Up=Uyy+Ugxa,

Uiz = Uppr + Un

ta

Ui tlp=1:
+1

-2

-3

+4

Bonpoc 5

[laHHOe paBeHCTBO BblpaXkaerT:
k & s
Cn = (_ 1) v Ck—n—l
-COOTHOLLEHNE CUMMETPUN
-cpopmyny cnoxeHust GUHOMManbHbIX KO3 HOULMEHTOB
+npaBuno obpalleHnsa BepxHero nHaekca
-NpaBuno BHeCEHUA
Bonpoc 6
Y n3oMopHbIX rpacoB MaTpuLbl CMEXHOCTU
+nony4aroTcs Apyr U3 Apyra oagMHaKOBbIMW NepecTaHOBKaMM CTPOK M CTONOLIOB
-ABNATCA TPAHCNOHUPOBAHHBIMU
-SBMAIOTCA B3aUMHOOBpaTHLIMM
-coBrnagarT
Bonpoc 7
MeTog 3aMeHbl CyMM MHTErpanamMmu 3aknoyaeTcs B:
-BbIABWXEHMM TMNOTE3bl O BUAE 06LLEro YneHa CyMmMbl, KOTopas 3aTeM NpPoBepseTcs N0 UHOYKUUN
+3aMeHe CyMMbI Ha BblMUCIEHME NoLaan HeKoTopor ourypbl
-BblAeneHnn Nepeoro 1 nocnegHero YeHoB CyMmbI
-3aMeHe CyMMbl COOTBETCTBYHOLLUNM PEKYPPEHTHBIM COOTHOLLEHWEM
Bonpoc 8
YT06bI NPOBEPUTL HENPOMOPLIMOHANBHOCTL ABYX PELLUEHNN PEKYPPEHTHOrO COOTHOLLEHUS:
-Heobxoanmo NPoBEPSATbL HENPOMOPLMOHANBHOCTL BCEX COOTBETCTBYHOLLUNX YEHOB 3TUX
nocnegoBaTeribHOCTEN
+40CTaTO4YHO NPOBEPUTL HEMPONOPLIMOHANBHOCTL NEPBbLIX ABYX YNEHOB
Bonpoc 9
[laHHO€e paBeHCTBO BblpaXaer:
cr=2-cx
-COOTHOLLEHNE CUMMETPUN
-cbopmyny crnoxeHms GUHOMMANbHbIX KO3AhPMUNEHTOB
-npaBuno obpaleHnsa BepxXHero nHaekca
+NpaBuUoO BHECEHMS
Bonpoc 10
PekyppeHTHOe cooTHoLeHne nopsaaka k:
-BCerga uMmeeT poBHO k peLueHun
+Bcerga nmeeT 6eCKOHEYHOE MHOXECTBO peLLEeHNi
-MOXeT HE UMETb HU OLHOMO peLleHnst
-UMeeT NNbo 6eCKOHEYHOE MHOXECTBO peLLUEHNA, N0 eOMHCTBEHHOE
Bonpoc 11
OAavH 13 acMMNTOTUYECKNX MPUEMOB HOCUT Ha3BaHue
-MeTo[ 3aMeHbl NEPEMEHHON
-MeToA «noabopa peneptyapa»
-meToA obpalleHnst MHOEKCOB
+MeTo «CMEHbl XBOCTOB»
Bonpoc 12



basunc pekyppeHTHOro COOTHoLEeHMs K-ro nopsgka:
1) moxeT 6bITb BbiGpaH OAHO3HAYHO

2) coctouT 13 k pelueHun

3) coctont 13 (k + 1)-ro pewueHus

4) moxeT 6bITb BbiGpaH HEOQHO3HAYHO
-1)mn 3)

+2)n 4)

-3)n4)

-1)n4)

Bonpoc 13

Anroputm lNpuma peluaet 3agady:
+HaXOX4EHUA OCTOBaA MUHUMAaIbHOro Beca
-yKnagku rpadpa Ha nnockocTu

-packpacku rpada

-NoCcTpoeHus B rpade anneposa Lukna
Bonpoc 14

Cnepylowee paBeHCTBO BblpaxaerT:

DB SN

keX keEK
-CBOWICTBO NepevMeHOBaHWUs UHOEKCOB CyMMbI

+coyeTaTenbHbIn 3aKOH CyMMUPOBaAHNS
-pacnpenennTenbHblA 3aKoH
-NepeMecTUTESNbHbIN 3aKoH

Bonpoc 15

MeTog cyMMnpoBaHusi, KOTOPbIN COCTOUT B peLleHNN BMECTO A4aHHOW CyMMbl COOTBETCTBYHOLLEIO en
PEKYPPEHTHOrO COOTHOLLEHMS B 3aMKHYTOW (pbopMe, Ha3biBaeTCs:
-mMeTo4 NpuBeAeHUs

-METOA YCMOXHEHNS N yNPOLLLEHNS

-MEeTOA rMnoTe3bl C NOATBEPKAEHNEM NO UHOYKLMN

+mMeToq nogbopa penepTyapa

BapuaHT 2
Bonpoc 1
Kakum 13 cnefyLumx COOTHOLIEHWU onpeaensatoTes yucna bepHynnu:

J
-0
s)zﬁzf'Bé'xm_k.

+a)

-6)

Bonpoc 2

COBOPAT, YTO NPU PELLEHNN PEKYPPEHTHOINO COOTHOLLEHNSI UMEET MECTO annpoKCMMaL s, eCrnu:
-pEKYPPEHTHOE COOTHOLLEHNE HE UMEET peLLeHUs

-peLleHne pekyppeHTHOr0 COOTHOLLEHWS BbIpaXXaeTCs He TOSbKO LenbiMy Yucnamm

+peLleHne He HaxoamTCst B TOMHOM Buae

Bonpoc 3

Cymma Bcex BMHOMMarnbHbIX KOIMULIMEHTOB paBHa:

aj) 2n,;
6)27;
Bin;
) 2r8

» .
a) Ec;;d‘a: 0,.m=0;

_a)

+0)

'B)

_r)
Bonpoc 4



OAavH 13 acMMNTOTUYECKUX MPUEMOB HOCUT Ha3BaHUeE:

-MeTo[ 3aMeHbl NEPEMEHHOMN

+MeTOo[, «CMEHbl XBOCTOB»

-meToA obpalleHnst MHAEKCOB

-MeTo[ YCNOXHEHUSA U YNPOLLEHNS

Bonpoc 5

Ecnu B rpadhe gonyckaeTtcs Hanu4yme KpaTHbIX pebep, TO OH Ha3blBaeTCH

-ncesgorpadgom

+MynbTUrpacgom

-oprpadom

-CBSI3HbIM rpadyom

Bonpoc 6

Mpad, y KOTOPOro CMEXHbI T€ M TONbKO T€ BEPLUMHbI, KOTOPbIE HE CMEXHbI B rpade G, HasbiBaeTcs

-oTpuuaHuem rpaca G

-cTeneHbto rpacda G

+aononHeHnem rpadga G

Bonpoc 7

Cnepytowiee paBeHCTBO BblpaxaerT:

Z(ak +b)= Zak + Zbk
& & &

-CBOWCTBO NepeMMeHOoBaHNs UHOEKCOB CyMMbI

-coveTaTeNbHbIN 3aKOH CYMMUPOBAHNSA

+pacnpeaenuTenbHbIA 3aKoH

-NepemMecTuTErNbHbIA 3aKOH

Bonpoc 8

PelwweHne kombGrHaTOPHOM 3a4a4m C MOMOLLbIO PEKYPPEHTHOrO COOTHOLLEHNSA O3HAYaeT, YTo:

+peLLeHne CBOANTCA K PELLEHUNIO TOW Xe 3a4a4m NPU MeHbLUNX 3HAYEHUSX N

-peLleHne BblpaxXaeTcs NONoXUTENbHBIM YNCITOM

-peLleHne HaxoauTcs B NpUMONKEHHOM BUae

-NpuW peLleHnn Bo3HUKaeT 3apdeKT «KKOMOUMHATOPHOro B3pbiBay

Bonpoc 9

b ~k k-1
PaBeHCTBO G =Gt Ga BblpaXkaeT:

-COOTHOLLEHNE CUMMETPUN

+dhopmMyny crioxkeHnss GBuHoMmnarnbHbIX KO3PULNEHTOB

-npaBuno obpaleHnsa BepxHero nHaekca

-NpaBuno BHECEHUSA

Bonpoc 10

MeTon npuBeaeHWs 3aknoyaeTcs B:

-BblABWXEHMM TMNOTE3bl O BUAE 06LLEero YneHa CyMmmbl, KOTOpas 3aTeM NpoBepseTcs N0 UHOYKUUN
-3aMeHe CyMMbl Ha BblYUCIIEHME NOWaAN HEKOTOPON uUrypbl

+BblAeneHnn NepBoro 1 NOCNeaHero YrieHoB CyMMbl

-3aMeHe CyMMbl COOTBETCTBYHOLLUNM PEKYPPEHTHBIM COOTHOLLEHWNEM

Bonpoc 11

Ecnn B rpadhe nobble ABe pasnnyHbie BePLUMHbI MOTYT BbITb COEAUHEHBI MapPLLPYTOM, TO OH
Ha3blBaeTCA

-ncesgorpadom

-MynbTUrpadom

-oprpadgom

+CBA3HbLIM rpadoomM

Bonpoc 12

CyMMUPYIOLLMIA MHOXMWTESNb NO3BONAET:

-yNPOCTUTb BblpaXeHue, cTosLee NoJ 3HaKoOM CyMMb!

-HaNTK peLleHne PeKYpPPEeHTHOro COOTHOLLEHUS B «3aMKHYTOM BMAE» METOAOM reoOMeTpUYecKmnx
nporpeccui

+CBECTU peLLeHNe PeEKYPPEHTHOrO COOTHOLLEHNS K PELLEHNIO COOTBETCTBYIOLLEN CYMMbl B «3aMKHYTOM
BUae»

-n36aBUTHCHA OT CYMMbI U MEPENTU K PELLEHNIO COOTBETCTBYIOLLIENO PEKYPPEHTHOIO COOTHOLLEHMS



Bonpoc 13

"eomeTpuyeckasn nporpeccus ABMseTcs:

+peKyppeHTHLIM COOTHOLLEHMEM 1-ro nopsaka

-BTOPOro nopsiaka

-BoO6LLE He ABNAETCHA PEKYPPEHTHBIM COOTHOLLEHMEM

Bonpoc 14

Ecnu B rpade gonyckaeTtcs Hanu4yme neTenb, TO OH Ha3blBaeTcs

+ncesgorpagpom

-MyrnbTUrpadom

-oprpadom

-CBSI3HbIM rpadyom

Bonpoc 15

OhhekT «koMBGMHATOPHOrO B3pbiBa», KOTOPbIN BO3HUKAET NpY PeLleH HEKOTOPbIX 3aady,
3akntovaeTcs:

+B 3KCMOHEHLManbLHOM pPOCTe YUCra peLleHnin 3aayn nNpu fIMHENHOM YBENUYEHUN ee pa3MepoB
-B HEOrpaHMYEHHOM BO3pacTaHMM YUCMEHHbIX peLleHni 3a4a4n

-B TOM, 4YTO peLleHne 3a4a4m BblpaxkaeTcs YMCIIOM, KOTOPOEe paBHO HEKOTOPOMY BUHOMMANbEHOMY

KoahpuumeHTy

BapuaHT 3
Bonpoc 1
MeTog runoTesbl ¢ NoATBEPXKAEHMEM MO NHAYKUUKN 3aKNoYaeTcs B:
+BbIABWKXEHUN TMNoTe3bl O BUAE OOLEro YneHa CyMMbl, KOTopasi 3aTeM NPOBEPSIETCS NO MHAYKLMM
-3aMeHe CyMMbI Ha Bbl4MCMEHME NNOLaan HEKOTOPON hurypbl
-BblAENeHNN NepBoro 1 NocnegHero YreHoB CyMMbl
-3aMeHe CyMMbl COOTBETCTBYIOLLUM PEKYPPEHTHLIM COOTHOLLEHWEM
Bonpoc 2
MpaBuno, N0 KOTOPOMY BbIYMCASKOTCA 3HAYEHUS BMHOMMANbHbBIX KOIPPULMEHTOB Ha3bIBaETCS:
-hopmyna cymmupoBaHusa dunepa
-anroput™ Kpackana
+TpeyronbHuK NMackans
-6uHoMm HbtoToHa
Bonpoc 3
ApudmeTnyeckas nporpeccus aBnsieTcs:
-pEKYPPEHTHBIM COOTHOLLEHMEM 1-ro nopsaka
+pEeKypPPEHTHLIM COOTHOLLEHMEM BTOPOro nopsigka
-BOOOLLE He ABNAETCH PEKYPPEHTHBIM COOTHOLLEHNEM
Bonpoc 4
MeTog reoMeTpmyeckmMx Nporpeccui Npu peLleHnn pekyppeHTHOro COOTHOLLEHNST UCMONb3YeTCsl, ECNu:
-ero xapakTepuctTuyeckoe ypaBHeHNE CTENEHN N UMEET KpaTHbIE KOPHU
-BOOOLLIE HE NMEET KOPHEN
+MMeeT N pasnUYHbIX KOpHEN
-UMEET TONbKO Liefible KOpHU
Bonpoc 5
Jlecom HasbiBalOT
-CBA3HbIN oprpad
+aumknnyeckuin rpad
-nfiaHapHbIn rpad
Bonpoc 6

Ecnun ans HekoTopbIX (PyHKUMIA OT HaTyparnbHOro apryMeHTa n BbiNOMHAETCH COOTHOLIEHNE ) <&@,
TO rOBOpPAT, YTO

+g(n) umeeT Bonee BbICOKYID «aCMMMNTOTUYECKYKO CKOPOCTb pocTax, Yem f(n)

-6onee HM3Ky «aCMMNTOTUYECKYI0 CKOPOCTb pocTay, Yyem f(n)

-g(n) n f(n) MeT «acUMNTOTMUYECKYIO CKOPOCTb POCTa» OAHOro nopsiaka

-CKOPOCTM pocTa 3TUX (PYHKUUA HE CPaBHUMBbI

Bonpoc 7

MeTop nogbopa penepTyapa 3aknoyaeTcs B:

-BbIABWKEHMMN TMNOTE3bl O BUAE 06LLEero YneHa CyMmMbl, KOTOpasi 3aTemM NpoBepsSeTCsi N0 MHAYKUMM



-3aMeHe CyMMbl Ha BblYUCIIEHME NIOLWaanN HEKOTOPOW Urypbl

-BblAENeHN NepPBOro 1 NOCregHero YrieHoB CyMMbl

+3aMeHe CyMMbl COOTBETCTBYIOLLMM PEKYPPEHTHBIM COOTHOLLEHNEM

Bonpoc 8

Ecnu B rpadpe kaxxgoe pebpo opneHTMpPOBaHHO (MMEET Havarno 1 KoHel,), TO OH Ha3biBaeTcs
-ncesgorpadom

-MyrnbTUrpacgpom

+oprpadgom

-CBSI3HbIM rpacom

Bonpoc 9

Cfc A~ cn—k
PaBeHcTBO “* »  BblpaXaeT:

+COOTHOLLEHNE CUMMETPUN

-chbopmyny cnoxeHusi GUHOMManbHbIX KO3 MOULNEHTOB
-nNpaBuno obpaleHnsa BepxHEro nHaekca
-npaBuno BHeCeHUs

Bonpoc 10

'pach HasbIBaeTCsA NOSHLIM, €CNU:
-HEeKOTOpble ABE ero BepLUMHbI CMEXHbI
+nto6ble ABe ero BepLUMHbl CMEXHbI
-HVKaKvne ABe BepLUNHbI HE CMEXHbI

-BCE BEPLUMHbI UMEIOT YETHbIE CTEMNEHN
Bonpoc 11

3anucb [ = X] O3HayaeT, YTo 3TO BblpaXeHne paBHO
-k, ecnn n=k 1 0 -B NPOTUBHOM cfly4ae

-0, ecnn n=k n 1 -B NpoTMBHOM Criy4ae

+ 1, ecnu n=k 1 0 -B NPOTMBHOM criy4yae

-k, ecnu n He paBHO K U 1 — a NPOTUBHOM cry4ae
Bonpoc 12

CTeneHblo BepLUMHbI rpad)a HasbiBaeTCs:

+4MCNO MHUMAEHTHbIX en pebep

-4NCO COCeHNX C HEW BEPLUMH

+4NCNO CMEXHbIX C HEN BEPLUMH

+4MCMO BEPLUUH B €€ OKPYXXEHUN

Bonpoc 13

OTHOLWEHMEe NHUMOEHTOHOCTU 3a4aeTCa Ha MHOXECTBE:
+BCEX 3M1eMEHTOB rpacda

-BCeX BepLUnH rpacpa

-Bcex pebep rpada

Bonpoc 14

MHoOrouneH Tom e cTeneHun, KakoB NOPAL0K PEKYPPEHTHOIO COOTHOLLIEHUS U C TEMU XKE
KoadhpuymeHTamm, HasblBaeTCs

-NPUMUTUBHbBIM

-HenpuBOANMbIM

+XapakTepucTn4eCKUm

-MUHUManbHbIM

Bonpoc 15

BeplumHa rpacdha HasblBaeTCst U30SIMPOBAHHON, €CNU:
-ee cTeneHb paBHa 1

+ee cTeneHb paBHa 0

-ee CTerneHb paBHa YnCIy BepLUWH rpada

-ee CTeneHb paBHa Yncny pebep rpada

BapuaHT 4
Bonpoc 1
OTHOLIEHNE CMEXHOCTM 3a4aeTCa Ha MHOXECTBE:
-BCeX aNeMeHTOoB rpada
+BCEX BEPLUMH rpadha



+Bcex pebep rpada
Bonpoc 2
DI I

PaBeHcTBO * »(®) BblpaxkaeT:
-CBOWCTBO NepevMeHOBaHUs UHOEKCOB CyMMbI
-coveTaTenNbHbIN 3aKOH CYMMUPOBAHNSA
-pacnpegenuTenbHbii 3aKoH
+rnepemMecTUTENbHbIN 3aKOH
Bonpoc 3
Npad H HasbiBaeTcsa ocToBOoM rpadpa G, ecnu BbINOMNHAETCSA:

Q) VpcVs Eg=Eg

6) Vg Ve Eg=Eg;

B) Vp=Vs By c E;.
_a)
-6)
+B)
Bonpoc 4
CrarnBaHnem pebpa Ha3blBaeTCH:
+0TOXOECTBMNEHNE ABYX CMEXHbIX BEPLUMH
-OTOXAECTBMEHNE ABYX HECMEXHbIX BEPLUNH
-OTOXAECTBEHNe BepLUMHbI 1 pebpa
Bonpoc 5
Llensb - 31O
-NPOCTON MapLUpyT
+MapLpyT, y KOTOPOro Bce pebpa pasnuyHbl
-MapLUpYT, Y KOTOPOro BCE BEPLUMHbI Pa3NNYHbI
-MapLUpyT, Y KOTOPOro nepeas u NOCNeaHssi BEPLUNHBI COBNaaatoT
Bonpoc 6
O6xBaTtom rpacha HasblBaeTcs:
-MUHUManbHasa U3 AnuH ero uenemn
-MakcumanbHas u3 4fIMH ero MapLupyToB
+MUHUMarnbHas U3 OJIMH ero LMKIoB
-MaKkcumanbHas u3 AnuH ero LUKnoB
Bonpoc 7
"padb Ha3bIBaeTCHA CBA3HbLIM, ECIN:
-ntobble ABa ero pebpa MMetoT O6LLYH0 BEPLLNHY
-nobble ABe BepLIMHbI UMeloT obLee pebpo
-ntobble ABe BepLUMHbI COeAMHEHbI Lienbto
+nto6ble ABe BEPLUMHbI COeANHEHbI MaPLLPYTOM
Bonpoc 8
Matpuua cmexHocTn (n,m) -rpada nmeer:
+NOpsiAoK N
-pa3MepHOCTb M X N
-nopsaokK m
-pa3MepHOCTb N X M
Bonpoc 9
MaTtpuua nHumMaeHTHoCcTH (n,m) -rpaca nveer:
-nopsgok n
-pa3MepHOCTb M X N
-nopsaoK m
+pa3mMepHOCTb N X M
Bonpoc 10
Haunbonbluee n3 paccTosiHMn OT AaHHOW BepLUKNHBI rpadha Ao nobon Apyron ero BepLUrHbl Ha3biBaeTCs
-CTeneHb AaHHOW BEPLUMHbI
-anameTpom rpada
-obxBaTom rpada
+3KCLLEHTPUCUTETOM JaHHOW BEPLUMNHDI



Bonpoc 11

MuHMManNbHbIA N3 3KCLUEHTPUCUTETOB rpada HasbiBaeTcs ero

+pagnycom rpacpa

-auameTpom rpacda

-obxBaToM rpada

Bonpoc 12

HwnameTp rpada

-paBeH OBYM pagunycam

-MeHbLLUEe ABYX paanycoB

+He MeHbLle paguyca

-MeHbLLEe paguyca

Bonpoc 13

Y ueHTpanbHOM BepLUNHBLI rpadda SKCLEHTPUCUTET COBMaaaeT C:

-OnameTpom

-0b6xBaToM

-NopsiAKOM

+pagnycom

Bonpoc 14

Y nepudpepuriiHon BepLUNHbLI rpadda 3KCLEHTPUCUTET COBMNagaeT C:

+anameTpom

-o6xBaToM

-NopsiAKOM

-pagnycom

Bonpoc 15

(n,m) -rpacp G Ha3bIBaeTCA AepeBOM, ECMK:

+0H He COAEePXKUT LIMKITOB

+G cBA3HbIV rpad 1 m=n-1

-G cBs3HbIN rpad 1 m=n

+nobble ABe pa3nuyHble BepLUMHbI rpada G coeauHsieT eauHCTBEHHas nNpocTas Lenb
Kputepun oueHku pesynbTrara

Kaxxgoe npaBunbHO BbINOMHEHHOE 3adaHne — 1 6.

«5» — 14-15 6annoB., «4» — 11-13 6annos,

«3» — 8-10 6annoB, «2» — 0-7 6annos

19.3.4 MNepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt
3apaHue 1. PelwunTb peKyppeHTHOE COOTHOLLEHME METOA0OM r€OMETPUYECKUX MPOrPECCUN.
BapwuaHT 1.

Uy,,=2Uy,+3-U, +(—1)N,...N22;
U,=0,U,=2.

BapwuaHT 2.
{_ Uyis = 6- Uyia + 11 Uya + 6- Uy N2 0,

U, =1U, =2,U, =3.

BapuaHT 3.
Uy, =-Uy,,+6-Uy,....N =0,
UU = _2,U1 = 1.

BapuaHT 4.

Uy ;=Uy,, +2-Uy,,—2-Uy,..N20;

1 1
Uy=.U,=0.U, =

BapwuaHT 5.



Uy,=-3U,,+4-U,,..N=0;

1 1
UO :E,Ul :O,U2 :—E.

3apaHue 2. PelunTb pekyppeHTHbIE COOTHOLLEHUSA 13 3a4aHusa 1 MeTo4OM NPOU3BOAALLMUX (PYHKLNIA.

19.3.5 Tembl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl gOKNaaoB, COOOLEHNN
Yucna CtupnuHra 1-ro n 2-ro poga.
BbiBog chopmynel CTupnuHra.
PasnnyHble gocTaTtoyHble YCnoBUSA raMmnnbTOHOBOCTM rpada.
[okasatenbcTBo Teopembl XKopaaHa.
Mpadbl B MaTemaTuke. [Nprmepbl pelueHms pasnuyHblX 3agay cpeactesamm Teopum rpados.
3aHumaTenbHble 3aga4n Teopun rpados.
MprmeHeHne popmynbl Arnepa K peLeHno HEKOTOPbIX NPUKNadHbIX 3agau.
NcTopusa cosganns u pa3BUTUSA HEYETKOM JTOTUKM.

XNk wN

19.3.7 KomnnekT pa3HOypoOBHEBbIX 3afjaHUM
1 CocTtaBneHue rnoccapusi 1 Knactepa OCHOBHbIX TEPMUHOB pa3fgena (HECKOMbKUX pa3genos)
ANCUNNANHBI (PEKOHCTPYKTUBHBIA YPOBEHD)
2 CocTtaBrieHne CpaBHUTENbHbIX, KOHLENTYarnbHbIX Tabnuy, No 3agaHHon TeMe (TBOPYECKMIA YPOBEHD)
3 CocTaBrneHune, KoppeKkuusi CUHKBEWHOB M AEHOTATHbIX rpadOB C OCHOBHLIMU MOHATUAMU (TBOPYECKUIA
YPOBEHb)
4 CocTaBreHme aHHOTMPOBAHHOMO NePeYHs CTOYHMKOB CeTU VMIHTEpPHET (PEKOHCTPYKTUBHbIN YPOBEHD)
5 HanncaHue peueHsnin Ha rotoBble pedepaTbl No pasgenam UCUMNMNHDBI, CKavyaHHbIe C pasfinyHbIX
canToB (TBOPYECKNI YPOBEHD)
6 CoctaBneHue Tabnuubl TONCTLIX M TOHKMX BOMPOCOB NO pa3genam ANCunninHbl (PEKOHCTPYKTUBHbIV
YPOBEHb)
7 CocTaBrieHne BONPOCOB K pomallke bnyma (TakcoHoMust Lenen) Kk pasgenam UCUUNIVHLI
(TBOpYECKUI YPOBEHB)

19.4. MeToau4yeckme martepuanbl, onpegenswowme npoueaypbl OLUEHMBAHUA 3HaAHUNA, YMEHUW,
HaBbIKOB U (UNX) ONbITa AEATENIbHOCTU, XapaKTepu3yroLux 3Tanbl hopMUpoBaHNA KOMNETEeHLUN

OueHka 3HaHWI, YMEHNN U HABbLIKOB, XapakTepuayrLas aTansl POPMNMPOBAHNA KOMMNETEHLINA B
pamKax W3y4YeHus OUCUMNAMHBI OCYLLEeCTBMSIETCS B XO4E€ TeKywen W NpoMeXyTOYHOM
aTTecTauun.

TeKyLWnin KOHTPONb YCNeBaeMOCTW NPOBOANTCA B COOTBETCTBUM C [lonoxeHnem o TekyLien
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHusi BopoHexckoro
rocygapCTBEHHOrO yHMBEpcUTETA. TeKyL M KOHTPOSb YCNeBaeMOCTN NpoBoanTCcs B oopmax:
ppoHMarsbHbIX 0OrMpPOCo8, KOHMPOJsbHbIX pabom, coobuweHul (Ooknados), mecmupoB8aHUs.
Kputepun oueHnBaHusa NnpuBeaeHb! Bbille.

MpomexyTouHasa atTecTaumsi NPOBOAMTCA B COOTBETCTBUMM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTtayumn oby4varoLwmxca no nporpaMmmam BbicLLero obpasoBaHus.
KOHTpOMbHO-M3MepuTenbHbleE MaTtepuanbl NPOMEXYTOYHOW aTTecTauun BKNOYawT B cebs
TeopeTudeckne BOMPOCHI, MO3BOMAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA W
npakTuyeckoe 3agdaHve, Mno3BONAKLWEe OUEHUTb CTeneHb CMOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHWM UCMONb3YITCA KONMMYECTBEHHbIe LWKanbl OueHOK. KpuTepun oueHnBaHus
npuBeaeHb! BbiLLe.



