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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.14 [OuckpeTtHas maTemaTuKa

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBKU/cneynanbLHOCTH:
01.03.02 NMpuknagHaa MatemMaTvka U UHcopmaTuka

2. Mpodnnb nogrotoBku/cneymanmsaumna: Bece npounu

3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHMA: o4yHas

5. Kacheppa, oTBevalowan 3a peanusauumio AUCUUNIUHBI: Kadeapa MaTeMaTuyecknx
METOAOB UccnefoBaHnNs onepawmmn

6. CoctaButenu nporpammbl: boHgapeHko KO.B., 4.7.H., ooueHT, npodeccop kadeapsl
MaTtemaTu4Yeckux MeToA0B UCcnefoBaHus onepaunn

7. PekomeHpgoBaHa: HMC ¢akynbTeTa NpuknagHon matemMaTuku, MHOOPMATUKN U MEXaHUKM,
npoTtokon Ne8 ot 15.04.2022

8. YuebHbIn roa: 2022/2023 CewmecTp(bl): 1,2



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu oceoeHusi y4ebHOU OuCUUMNUHbI SBMSIOMCS: W3YYEeHUU W NPaKTU4ECKOM
OCBOEHUN OCHOBHbIX pPa3fdenoB OUCKPETHOW MaTteMaTuku — OUCUMNNAWHBI, KOTOpas sBnsieTcs
GasoBor Ans opMMpoBaHUA MaTeEMATUYECKOW KyrnbTypbl COBPEMEHHOrO creuuanucra B
obnactn mogenMpoBaHns N MHPOPMALMOHHBLIX TEXHOMOMNA.

3adayu y4ebHolU OucyunnuHbl: opMUpOBaHME TepmMuHonormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKMX OCHOBaX AWCKPETHOM MaTeMaTuKX; O3HaKOMMEHue C
BaXKHENLLMMM pa3genammn OUCKPETHONM MaTeMaTuKu U ee NPUMEeHEeHWeM Ans NpencTaBreHus
MHpopMaUUN 1 pelleHnsa 3afad TeopeTU4eckorn MHEMOPMAaTUKKN, O3HAKOMITEHWE CTYAEHTOB C
MeTo4aMW OUCKPETHOW MaTemaTWKW, KOTOpble WCMONb3YKTCS AN NOCTPOEeHMs MoAenen u
KOHCTPYMPOBaHWSI anropMTMOB HEKOTOPLIX KITACCOB MPakTU4ECKMX 3aavy.

10. Mecto y4yebHOW AucuMnnuHbl B cTpykTtype OOI: (umkn, K KOTOPOMY OTHOCUTCS
avcumnnuHa, TpeboBaHus K BXOOHBbIM 3HAaHWSAM, YMEHWSM W HaBblkaM, AMCUMMNIWHbLI, ANS
KOTOpPbIX AaHHasa AMCUUNIINHA ABNSETCH NpeiLlecTBYOLen)

OucumnnuHa «[uckpetHas maTemaTuka» OTHOCUTCs K obsasatenbHonm 4vactm 6Gnoka b1
AncumnnuH y4ebHoro nnaHa.

[aHHbIN KypC HEMOCPEACTBEHHO CBA3aH C gucuunnuvHamu «Anrebpay», «MatemaTtuyeckui
aHanu3y, «MHdopmaTuka M nporpaMmmupoBaHue» N sBrseTca 6as3oBbIM KypcOM MNporpamMmebl
nogrotoeku 6akanaepa.

11. NMnaHupyeMbie pe3ynbTaTbl OOy4YeHUA MO AUCLMUNIMHE/MOAYNIo (3HAaHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NMaHUpPyeMbIMU pe3ynbTaTaMuM OCBOeHUS o6pa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koga(bt) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 0Oy4eHns
KOMMEeTEHL MU
OrnK-1 OrlK-1.1 | demoHcTpupyeT 3HaTb:
CnocobeH NPUMEHSATb 3HaHuWsA, oTHocALmecs | - OCHOBHblE NOHATKSA " obwue
dyHOaMeHTanbHble K 6a30BbIM 3aKOHOMEPHOCTW, Ha KOTOpble onuparTcs
3HaHWSA, MNONYYEHHbIE B AvcumnimHam OCHOBHblE pasgensi ONCKPETHOM
obnactu MaTeMaTuKu, MaTeMaTuKu, CBSi3aHHble C  Teopuen
MaTemMaTU4eckux u (1nwu) MHdOPMATUKN MHOXecTB, anrebpon  noruku, Teopuen
€CTECTBEHHbIX HayK, W N €CTECTBEHHLIX HAYK. | anroputMoB, Teopuen rpados;
ucnonb3oBatb  MX B - Knaccbl TUMOBbIX 334ad, peluaeMbix
npogeccroHasnbHON MeTo4amMu ANCKPETHON MaTemaTuku.
OeATenbHOCTH
YMmeTb:
Mcnonb3oBaTtb 0asoBble 3HaHus
€CTECTBEHHbIX HaykK, MaTeMaTuKu "
WMHOPMATUKM MPU U3Y4EHUN Kypca U YMETb
NPUMEHATb MnoryyYeHHble  3HaHUA Mo

OVCKPETHOW  MaTeMaTvke [Ons  pelleHuns
TEOPETUYECKUX W MpPaKTUYeCKMX  3ajad,
CBSI3aHHbIX C  MOCTPOEHMEM anropuTMOB,
u3yyeHnem  npuHUmMnos  pabotel  OBM,
JoKasaTenbCTBaMn TEOPeM, MPUMEHEHUEM
KOMOMHaTOpPHbBIX hopmyn, wnccnegoBaHMeM
anrebpanyecknx CTpykTyp.

BnapeTtb:

MEeTOANKOWN JokasaTenbcTBa aKToB,
pelleHus npobnem pasgenoB  AMCKPETHOWN
MaTeMaTuky, 6Gasupylowencas Ha 3HaHUsAX
OCHOBHbIX (QaKTOB, KOHLENUWUA, MNOHATUN
MaTemMaTUKn W  UWHQOPMATUKM, HaBblkaMu
NPUMEHEHNS OCHOBHbIX pe3ynbTatoB




OVCKPETHOM  MaTeMaTuMkM K pelleHuto
TEOPETUYECKMX U NMPAKTUYECKMX 3akau.

OIIK-1.3 | Ucnone3yer coBpeMeHHBIE | 3HATD:

MaTeMaTHIeCKue - CoBpeMeHHble MHCTpYMEHTarbHble
MHCTPYMCHTAJIBHBIC cpencTsa AUCKPETHOM MaTemaTuKu, BKModas
CpeacTBA UL PCMICHHA | \iaTonn) KOMBMHATOPUKM M MaTeMaTU4ecKom
IIOCTaBJICHHOU 3aga4u,

FIOTUKKN, TEOPMWI0 anropuTMOB, MPUKNaOHYO
aHAJIU3UPYET 51 )
HHTEPIPETUPYET Teopuio rpachos;

pe3yIBTATH - OCHOBHble KIlacCbl TEOPEeTUYEeCKUX W
NPUKNagHbIX 3afad, peliaemMble MeTogamu
ONCKPETHOM MaTeMaTuKu

YmeTb:

- NPUMEHSITb COBPEMEHHbIN MaTeMaTU4ECKUN
annapaT B pasnu4yHbIX pasgernax AUCKPEeTHOM
MaTeMaTmKu, COBEpPLUEHCTBOBATL
JoKasaTenbCTBa  OCHOBHbIX  (QaKTOB U
nogxodbl K peweHuto 3agad  OUCKPETHOM
MaTeMaTuKu;

- uCnonb3oBaTb COBPEMEHHbIM  annapart
ONCKPETHON MaTemMaTuku B Lensix o6paboTku
nuccnegyemblx SIBMEHUA B COOTBETCTBUM C
NnocTaBfIeHHOW 3aJa4en;

- aHanuaupoBaTb W  WHTEPNPETMPOBATbL
pe3ynbTaThl NONYyYeHHbIX peLIEHWI;

Bnapgets:

- Hasbikamn wucnonb3oBaHuds w  Bbibopa
WHCTPYMEHTanbHbIX  CPeacTB  AUCKPETHOWM
MaTemMaTtuku Ons pelweHus 3agad B obnactu
MHopMaTrKu, 3KOHOMUKU, Teopun
anropuTmoB U T.M.;

- HaBblkamu 00paboTkKM U UMHTepnpeTauun
pe3ynbTaToB  PELeHUs  MpPakTUYeCKUX W
TEOPETMYECKNX ONCKPETHbIX 3adau.

12. O6bem gucuunuHbl B 3a4eTHbIX eauHULUax/yac.(e coomsemcmsuu ¢ y4ebHbIM AaHoM) —
8/288.

dopma NPOMEXYTOYHOM aTTecTauun(zavem/sksameH) 3Sk3ameH (1 cemecTp), 3k3ameH (2
cemecTp)

13. TpyaoeMmkocTb No Buaam yuyebHom paboTbl

TpyooemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
1 2
KoHTakTHasa pabota 128 64 64
nekuuu 64 32 32
npakTudeckue 64 32 32
B TOM YmChe:
nabopaTtopHble
KypcoBasi paboTa
CawmocrosiTenbHas pabota 88 44 44
IMpomexyToyHas aTTecTaums 72 36 36
UToro: 288 144 144




13.1. CopepkaHne AUCLMUNIIUHBI

n/n

HanmeHoBaHue pasgena
ONCUNNNNHBI

CopepxaHue pasaena aUCUUnuHb

1. NNlekuun

1.1

MpeameT, nuctopusa u
nepcneKkTMBbLl Pa3BUTUSA
AVCKPETHON MaTeMaTuku

MoHaTne guckpetHon matematumkn. OcHOBHbIE pasgensbl. ictopus
1 NepcrnekTUBbl Pa3BUTUS AUCKPETHOW MaTEMATUKW.

1.2

OnemMeHTbl Teopum
KOHEYHbIX MHOXECTB U
OTHOLLIEHUN

1.MoHATMe  mHOxecTBa. Onepaumm  Hag  MHOXECTBaMMU.
Ounarpammbl Ainepa —BeHHa.

2.CeoncTBa onepauui Hag MHOXXeCTBaMu.

3.MNMpaAmoe npousBegeHve MHOXecTB. MoOLWHOCTL  MpsAMOro
Npon3BefeHNst KOHEYHbIX MHOXECTB.

4.0T1HoweHusa. Cnocobbl 3aaHns OTHOLLEHUIA.

5.0nepaunn Hag OTHOLLEHUSIMW.

6.CeonctBa GUHAPHBIX OTHOLLUEHWIA.

7.0THOWIEHE SKBMBANEHTHOCTN, pa3bueHne MHOXecTBa Ha
knaccol. CBA3b Mexay HUMM.

8.0THoweHne nopsagka. YacTM4HO M MMHENHO YNOpPSAOYEHHbIE
MHOXecTBa. [Juarpamma Xacce.

9.®OyHKUMOHAmNbHbIE OTHOLUEHMS W  OTODpaXKeHWs MHOXECTB.
CaolicTBa oTobpaxeHuin. MoLLHOCTb MHOXECTBa.

10.byneaH koHe4YHOro MHoXecTBa. MolHocTb OyneaHa.

11. MNMpumeHeHne TEOPUN MHOXKECTB N OTHOLLUEHWUI K PENALMOHHON
MoZenu AaHHbIX.

1.3

KombBuHaTopuka

1.0OcHOBHbIe NpaBuia KOMONHATOPUKN.

2. NepecTaHoBKN, pa3mMeLLEHNs U COMEeTaHNS.

3. OCHOBHblE TUMNblI KOMOWHATOPHBLIX 3a4ay.

4. CeoiicTBa codeTaHmin. buHom HetoToHa.

5. dopmyna BKNHOYEHMI U UCKITHOYEHWIA.

6. PekyppeHTHble COOTHOLLEHUs, Yucna PuboHayuu.
7. MNoHsTHe 0 Npom3BOAALLUMX (YHKLMSX.

1.4

Anrebpa BbickasbiBaHWN.
BbyneBbl GyHKLNN

1.MoHATHe BbickasbiBaHWA. Jlornyeckne saHavyeHns BbiCKasblBaHWIA.
Onepauun Hag BbICKasbiBaHUSIMU  (OTpULI@HNE, KOHBLIOHKLUUS,
ON3BIOHKUMS, UMMAMKauusa, 3keBuBaneHums, ctpenka [lupca,
wrpwux Weddepa, cnoxeHne no mogynio Aga).
2.MponosuuunoHansHaa ¢opmyna. KoHkpeTnsaums OopMyrbl.
Teopema 0 NOrMYeckom 3HaYeHUM COCTaBHOIO BbICKa3blBaHWS.
3.Knaccudumkaums dopmyn anrebpbl BbICKa3bIBaHUN
(BbINONHWMbIE, TaBTOMOrMK, OMNPOBEPXKUMbIE, TOXOECTBEHHO
noxHoie). Teopembl 06 OCHOBHbLIX TABTOMOIMSAX.

4.ToHsATMe paBHOCUIMbHLIX hopmyr. Jlornyeckoe cnencreue.
5.MNpaBuna noruvecknx ymosakroyveHun. [lokasatenbcrsa.
AkcromaTtunyeckune Teopum.

6.byneBbl  dyHkuun. Cnocobbl 3agaHusa  OyneBbiX  QYHKUWNA.
PaBHble yHKUNN.

7.0BocTBEHHbIE (PYHKLMMW. [TpUHUMN ABONCTBEHHOCTW.
8.0nemeHTapHas AU3BLIOHKUMA. [U3bIOHKTMBHAA HopManbHas
dopma. Teopema o npeactasneHnn oyHkumn B suae COH®.

9. OnemeHTapHas KOHbIOHKLUMSA. KOHBLIOHKTMBHAA HopMarnbHas
dopma. Teopema O npeacraBneHun OyneBon yHKUMM B BUAE
CKHo.

10. MuHummnzauma 6ynesbix dyHkumn B knacce OH®. Metog
KeanHa HaxoxaeHus MOHO.

11. MonuHom XKerankuHa.

12.0npepeneHne 3amMblkaHus. CBOMCTBaA 3aMblkaHUs. 3aMKHYTbIE
knaccel (TO,T1, S,M,L).

13.MonHas cuctema OyneBbix (yHKUMIA. Teopema O MNOMHOTE
OBYX CUCTEM.

14.Teopema o0 (pyHKLMOHaNbHOW NonHoTe. basuc.
15..PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3apaun
Teopum PKC.

15

Jlornka npegukaTos

1. NoHaTne npeamkata. Knaccndukauns npeamkaTos.




2.KBaHTOpbI OGLLHOCTY M CYLLIECTBOBAHNS MPeauKaToB.
3.®opmynbl  OrMKM  NpeavkaTtoB  (onpederneHve, npyvMepsl,
3aMKHYTble, OTKpbITble (pOopMynbl, TaBTOMOMMK, BbINONHUMAS,
TOXAECTBEHHO UCTUHHASA (NoxHas) doopmyna).

4.PaBHocunbHble  opmynbl.  OCHOBHble  PaBHOCUIBHOCTU
dopmyn NOrvkn NpeamnkaTos.

5.MpuBeneHHas copma ana ¢GopMyn NOrMkM NpeankaTos.
Teopema 0 cyLlecTBOBaHUU NpuBeAEHHON (POPMbI.
6.MpeaBapeHHas HopMmanbHas dopma. Teopema o]
CyLLIECTBOBaHMM NpeABapeHHO HopManbHOW opMbl

1.6

OnemMeHTbI Teopun
anropuTMOoB

1.MoHsTHne anroputma. TpeboBaHus, npegbsiBNsemMble K
anropuTMam.

2. OnucaHue mawwuHbl ThlOpUHra.

3. BblumcneHusa dyHKLUMIA Ha MalwnHe TelopuHra. ANroputMmnyeckn
HepaspeLnmble Npobremsl.

4. PekypcuBHble  dyHKUuW.  [IPUMUTUBHO pPEKYPCUBHbIE U
YaCTUYHO  peKypcuBHble  yHKUMK. Knaccbl  peKkypCUBHbIX
dyHKUURA.

5. Teauckl TbtopuHra n Teauc Yepua.

6. HopmanbHbin anroputm Mapkosa.

1.7

Teopus rpacos

1.MoHsaTue rpadpa. Cnocobbl 3agaHms rpados.

2. Onepauun Hag rpagamum.

3. epeBo. KpaTyaiiiee ocToBHOE AepeBo rpada.

4. MeTpu4yeckne xapakTepucTukn rpada.

5. 3apgau o kpaTyamwem un Kputudeckom nytn. CBA3b C
3agavyamu CEeTEBOTO yNnpaBeHusl.

6. OcHOBHble Yncna Teopun rpados.

7. Aunepossbl rpadsl.

8. [llotokm B ceTax. Teopema doppa-PankepcoHa o0
MaKCMMarnbHOM MOTOKE WM MUHMManbHOM paspe3e. OCHOBHblE
0606LLeHNs.

9. OcHoBHble nNpuknagHble 3agayn Teopum rpados (O630p).

2. NpaKkTuyeckue 3aHATUA

2.1

OnemMeHTbl Teopum
KOHEYHbIX MHOXECTB U
OTHOLLIEHUN

1.NoHaTne  MHoXecTBa. Onepauun  Hag  MHOXECTBaMMU.
HOunarpammbl dnnepa —BeHHa.

2.CBoicTBa onepauuii Hag MHOXeCTBaMU.

3.Mpamoe npousBegeHne MHOXeCTB. MoLWHOCTL MpPAMOro
nponssefeHUs KOHeYHbIX MHOXECTB.

4.0THoLweHuns. Crnocobbl 3a4aHNA OTHOLLIEHWUIA.

5.0nepauun Hag OTHOLLEHUSAMMN.

6.CBovicTBa BMHapPHbIX OTHOLLEHWUA.

7.0THOLIEHME 3KBUBANEHTHOCTW, pa3bueHne MHOXecTBa Ha
knaccbl. CBs3b Mexay HUMMW.

8.0THoweHMe nopsaka. YacTMyHO M MMHENHO YNopsOOYeHHble
MHOXecTBa. [Juarpamma Xacce.

9. MoLLHOCTb MHOXeCTBa.

2.2

KomburHaTopuka

1.0cHoBHble NpaBuna KOMBUHATOPUKM.

2. NepecTaHOBKM, pa3meLleHns N CoYeTaHus.

3. OCHOBHblEe TUMblI KOMOMHATOPHbIX 3a4au.

4. ®opMyna BKMHOYEHWUIA N UCKMTIOYEHUN.

5. PekyppeHTHbIe COOTHOLLIEHUS.

6. PelwieHne KOMOMHATOPHbBIX 3a4ady C MOMOLLLI0 MPOM3BOAALLMX

YHKUNN.

2.3

Anrebpa BbicKasbiBaHUN.
Bynesbl dyHKUUN

1. MNMonsATMe BblCKa3blBaHUSI. Jlornyeckune 3HayeHus
BbIiCKasbiBaHMi. Onepauun Hag BbICKa3biBAHUAMU (OTpuULaHME,
KOHBIOHKLMS, OU3BIOHKLMS, UMMNINKALMS, SKBMBaANEHUUS, cTperka
Mupca, wtpux Weddepa, cnoxeHne no moaynto Aga).

2. byneBbl dyHkuun. Cnocobbl 3agaHusa OyneBbiX YHKUNNA.
PaBHble pyHKUNN.

3. BocTBEHHbIE (PYHKLMW. [TpUHLMN ABONCTBEHHOCTN.
4.OnemeHTapHas OM3blOHKUMSA. [M3bIOHKTMBHAA HOpMarbHas




¢opma. Teopema o npeacrasnennn pyHkumin B Buge COH®.

5. OnemeHTapHas KOHBbIOHKUMS. KOHBIOHKTMBHAA HopMarbHas
dopma. Teopema O npeactaBneHun GyneBon yHKUUKM B BUOE
CKHo.

6. MuHummsauma ©OyneBbix yHKUMM B knacce OH®. Metog
KeainHa HaxoxaeHust MOHO.

7. NonnHom XerankuHa.

8 3aMKHyTble Knacchbl.

9. .MNMpoBepka nonHoTbl cuctembl. OnpenenerHne 6asmnca NONHON
CUCTEMBI.

10.PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3agaun
Teopumn PKC.
2.4 Jloruka npegukaTtoB 1. Nornyeckue onepaunv Hag npegukaTamu.
2.KBaHTOpbI OBLIHOCTM U CYLLLECTBOBaHUSA NPeEANKaTOB.
3.PaBHocunbHble  popmynbl. OCHOBHble ~ PaBHOCUBHOCTU
dopmMyn NOrnk1M NpeankaTos.
4.MNpunBegeHHasa popma ang oopMyn NOrmkvM NpeaukaTos.
25 1. NMocTpoeHue malnHbl TelopuHra
2. BeluncneHus dyHkUmMn Ha MmalumHe TolopuHra. ANropuTMmnYecku
OnemeHTbI Teopuu | HepaspelumMMble Npobnemel.
anropuTmMoB 3. PekypcuBHble  dyHKuMM.  TIPUMUTUBHO pEKYPCUBHbIE W
YaCTUYHO  peKypcuBHble  byHKUMKM. Knaccbl  peKypCUBHBIX
YHKUNA.
2.6 Teopus rpacos 1.MoHsATHe rpadga. Cnocobbl 3agaHns rpadoB.

2. Onepauun Hag rpagamu.

3. epeBo. KpaTtyaniwee ocToBHOE gepeBo rpada.

4. MeTpu4yeckune xapakrepucTukm rpada.

5. 3apgaum o0 KpaTyamwem u KPUTUYHECKOM MyTW.
npobrnemMamm ceTeBoro ynpasneHus.

6. OcHoBHbIe Yncna Teopum rpados.

7. Motokm B ceTtax. OnpegeneHve MakCcMManbHOIO MOTOKa M
MWHMManbHOro paspesa.

10. OcHoBHbIe NpuUKnagHble 3agayun Teopun rpados.

Csssb C

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATWIA (KONIMYECTBO YacoB)

Ne HanmeHoBaHue TemMbl CaMoCToRTenLHas

n/n (pasgena) gucumnnuHel | Jlekumu MpakTuueckme | JlabopatopHblie paGoTa Bcero
MpeameT, uctopua u

1 | nepcnekTuBbl pa3BuUTUA 1 2 3
ONCKPETHON MaTeMaTuKu
OnemMeHTbl Teopum

2 | KOHEYHbIX MHOXEeCTB U 9 10 10 29
OTHOLLEHUN

3 KomburHaTopuka 11 11 16 38

4 Anrebpa BbICKa3biBaHUN. 11 11 16 38
Bynesbl dyHKUUK

5 | Jloruka npegukaTtoB 10 10 12 32

6 OnemeHTbI Teopum 11 11 16 38
anropuTMoB

7 | Teopus rpacpos 11 11 16 38
UToro: 64 64 88 216

14. MeToan4yeckue ykasaHMA Ans ody4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu obydatouUMCcs o 0C80EHUK BUCUUNIUHBIL: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma c

KOHcrekmamu feKyud, rnpe3eHmayuoHHbLIM MamepuasrioM, pekoMmeHoayuu o 8bIrnofIHEHUI Kypcosoul pabomel, Mo
opeaHu3ayuu camocmosimesibHol pabomael 1o ducyuruHe u 0p)




AyOuTopHblE U BHEAyaANTOPHbIE (CamocToaTeNbHble) opMbl y4ebHOM paboThl CTyAeHTa
UMEKT CBOEN LUEeNnbi npuobpeTeHne MM LEenoCTHOM CUCTEMbl 3HAHUKW MO AUCUUNINHE
«dunckpeTHas matematukar». Mcnonb3ys NEKUMOHHbIN MaTepuan, Y4eOHUKN, OONOSTHUTENbHYIO
nutepatypy, NposiBNAsS TBOPYECKMN MNOAXO0L, CTYAEHT rOTOBUTCH K NPaKTUY4ECKUM 3aHATUSM,
paccmaTpmBasi UX Kak [OMonHeHue, yrnybneHwe, cuctemaTu3aumio CBOUX TeopeTUYeCcKMx
3HaHun. CTyaeHT AofmkeH npunitm B BY3 € noHuMmMaHMem TOro, 4YTo caMoOCTosTENlbHOEe
oBnageHne 3HaHNAMK ABNASETCS HEOTHEMITEMON YacTbio 06pa3oBaTenbHOro npoLecca.

OcBoeHVe aMcunnnuHbl NpeanonaraeT cnegyowme HanpasneHns paboThbl:

- U3ydeHne NOHATUMHOro annaparta QUCUUNIIUHGI,

- U3y4yeHne TeM CaMOoCTOATENbHOW NOArOTOBKN MO y4eBbHO-TeMaTUYECKOMY NIiaHy;

- paboTy Hag OCHOBHOW M AOMNONHUTENBHOW NUTEPaTYPOWN;

- N3y4YeHne BOMNPOCOB A1 CAMOKOHTPOSSI (CaMOnNpoOBEPKN);

- caMonoroToBka K NpakTU4eCKUM 1 ApyruM Buaam 3aHATUN;

- camocTosTenbHasa paboTta cTygeHTa Nnpu NoAroToBKeE K 9K3aMeHy.

MpopaboTka nNEKUMOHHOIrO Kypca SBMSieTCA OAHOW U3 BaXHbIX aKTUBHbIX QOpPM
camocToATenbHOM paboTbl. Jlekunsa npenogasatensa He SABMSETCS 03BYYEHHbIM y4ebHUKOM, a
npegcraBnseT nnog ero uHameuayansHoro teopyectBa. OH yMTaeT CBOW aBTOPCKUW KypcC CO
CBOEWN JIOrMKON, CO CBOMMM TEOPETMYECKMMU U MeToaudeckummn nogxogamun. CTyoeHTy BaxHO
NOHATb, YTO NEeKUMs eCcTb CBOeobpasHasi TBopyeckas hopmMa camoCcToATesNlbHOW paboThl.. Bo
BpeMS NeKuumn MOXHO 3afaTb JIeKTopy BoONpoc. Bonpockl MOXHO 3afaTh M BO BpeMs nepepbiBa
(MMCbMEHHO MM YCTHO), a Takke nocne nekuMM unu nepen Hadvanom odepegHown. Jlektop
HangeT PopMbl 1 CNOCoBbI pearnpoBaHUs Ha BONPOCHI CTYAEHTOB.

[Ana obnerdeHnsa npouecca YCBOEHUS NEKLUMOHHOMO MaTepuana B KOHLUE KaXgomn nexkuum
CTyAeHTaM JaeTcHa nepeyeHb TEOPETUYECKMX BONPOCOB, KOTOPbIE AOSMKHbI OblTb MOArOTOBIEHDI
K npaktudeckoMy 3aHaTuio. Kpome TOro, npegnaraetcs CamMOCTOATESNbHO peLwuTb psf
TeopeTU4eckmx 3agau.

MeTogonornyeckMe pekoMeHgaumm MO OpraHu3auumn  CcamMoCToATENbHOW  paboThl
CTyOEeHTOB

MeTogonornyeckne pekoMeHAauun npu3BaHbl MOMOYb CTyAEHTaM OpraHn3oBaTb
CaMOCTOATENbHYIO paboTy Npu U3y4eHUMM Kypca: C MaTepuanamum nekunmn n CeMMHapPCKUX
3aHATUMIA, nuTepaTypbl MO oOwMM M crneumanbHbiM Bornpocam. CamocTtositTenbHast paboTa
CcTygeHTa AOSMKHa onupaTtbCs Ha COOPMUPOBAHHbLIE HAaBbIKM U YMEHUs, NpuobpeTeHHble BO
Bpemsi o0byyeHuss B cpegHenm wkone. B BY3e cTyoeHT [OOMKEH MNOBbICUTb YPOBEHb
camocTodaTenbHOCTU. CocTaBnsowen KOMNOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepatypon No TeMe 3aHATUW, HYXXHO AenaTb BbIMUCKM TEKCTa, CoaepiKallero
XapaKTepPUCTUKY WM KOMMEHTapum Yyxe 3Hakomoro Bam ucTovHuka. YMmeHue pabotatb C
nUTepaTypon O3HayaeT Hay4yuTbCA OCMbICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNNTb K OCBOEHWNIO HAy4YHOW NUTEpaTypbl, PEKOMEHOYETCSA YTEHNE Y4EeOHMKOB U Yy4eOHbIX
nocobun.

MeToaunyeckme pekomeHgaumnmn no NoAroToBKE K 9K3aMeHyY

Mpn nogrotoBke K 9K3aMeHy criegyeT B MOSIHOW Mepe WUCMONb30BaTh JEKLMOHHbLIN
Martepuan n akageMuyeckui Kypc y4ebHuka, pekoMeH4OBaHHOro npenogasaTenem.

MeToanyeckme pekomengaumm npu Mcnonb3oBaHUU ANCTaHLUMOHHbIX 06pa3oBaTesbHbIX
TEXHONOornm

Mpn Mcnonb3oBaHUM ANCTAHUMOHHBIX OOpa3oBaTeribHbIX TEXHOMOMMA U 3NEKTPOHHOrO
obyyeHNsa BbINOMHATL BCE YyKasaHus npenogasaTtenen no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO MOAKMYaTbes K online-3aHATNAM, cobnogath pekoMeHaaunmn No opraHnsaunm
camocToATeNbHOM paboThbl

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHET,

Heob6XoAUMbBIX ONA OCBOEHUS AUCLMNIIUHBI (Crucok numepamypbl 0GhopMISIEMCS 8 COOM8emcmauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obwiasi CK8o3Hasi Hymepauyusi 05151 ecex U008 UCMOYHUKOS)
a) ocHoBHasi nuTepartypa:



Ne n/n McToYHUK

1 MonukaHoea, W. B. [OuckpeTHas matematumka : y4yebGHoe nocobue / W. B. lNonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 c. — ISBN 978-5-88210-968-3. — TeKCT : aNeKTpPOHHLIN // JlaHb
: ANEKTPOHHO-6nbnnoteyHas cuctema. — URL.: https://e.lanbook.com/book/176480

2 LWeenes, tO. . OuckpetHaa mateMaTuka : y4ebHoe nocobue / HO. I1. LLleBenes. — 4-e u3g.,
ctep. — Cankr-lMNeTepbypr : JaHb, 2019. — 592 ¢c. — ISBN 978-5-8114-4284-3. — TekcT :
3IEKTPOHHbIN // JlaHb : 3MEKTPOHHO-6MbNnoTevHas cucrtema. — URL:
https://e.lanbook.com/book/118616

3 Cyponnatos, C. B. [luckpetHas maTematuka : y4ebHuk / C. B. Cygonnatos, E. B. OBunHHMKOBA.
— 5-e n3g. — Hoesocubupck : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
AINEKTPOHHbLIN // JlaHb : aneKkTpoHHO-6nbnmnoTeyHasn cuctema. — URL:
https://e.lanbook.com/book/118335

4 MukoHu, C. B. InckpetHan maTemaTuka ansa 6akanaBpa: MHOXeCTBa, OTHOLIEHUS, YHKLNN,
rpadbl : ydebHoe nocobue / C. B. MukoHn. — CaHkr-INetepbypr : JlaHb, 2021. — 192 ¢c. — ISBN
978-5-8114-1386-7. — TeKCT : aNeKTPOHHLIN // JlaHb : 3NeKkTpoHHO-6MGMoTeYHas cucrema. —
URL.: https://e.lanbook.com/book/168465
Epycanumckuin, A. M. [uckpeTHaa matematvka. Teopust U MNpakTUKym : y4ebHuk / A. M.

5 Epycanumckuin. — CaHkt-INeTepbypr : JlaHb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TeKkcT: 9NneKkTpoHHbI// JlaHb :  3NeKTpPOHHO-OMGNMoTevHass cuctema. —  URL:
https://e.lanbook.com/book/169172

6) gononHuUTEnNbHasa nuTepaTypa:

Ne n/n McTOoYHUK

6 AcaHoB, M. O. [luckpeTHasa matemaTuka: rpadpbl, MaTpouabl, anroputmel : y4ebHoe nocobue /
M. O. AcaHos, B. A. bapaHckuin, B. B. PacuH. — 3-e n3a., ctrep. — Cankt-leTepbypr : JlaHb,
2020. — 364 c. — ISBN 978-5-8114-4998-9. — TeKCT : 9neKTpoHHbIN // JlaHb : aneKTPOHHO-
ounbnnotedHas cuctema. — URL: https://e.lanbook.com/book/130477

7 Kysanckosa, KO. E. AnropuTmbl AMCKpeTHOW MaTemaTuku : ydyebHoe nocobue / 1O. E.
KyBawnckoBa. — YnbsiHOBCK : YnlTY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHBIN // Jlanb : 3NEKTPOHHO-6nbNuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165014

8 LWesenes, 0. M. MNpuknagHble BONPOCHI AUCKPETHOW MaTemaTtuky : yyebHoe nocobue / HO. T.

Lesenes. — CaHkT-lNeTepbypr : JlaHb, 2021. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEeKTPOHHO-6nbNnoTeyHas cucTema. — URL:
https://e.lanbook.com/book/169034

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie peCypcbl UHTEPHET)*:

Ne n/n Pecypc

9 OBC YHuBepcuteTckasn 6ubnmoteka on-line Pexwum goctyna: https://biblioclub.ru/

10 OBC JlaHb. Pexum goctyna:. http://www.e.lanbook.com

11 OneKTpoHHO-6MbnunoTeyHas cuctema «YHuBepcuteTckasa bubnuoteka online (goctyn
ocyLecTBRseTca no agpecy: https://biblioclub.ru/);

12 OnekTpoHHas bubnuoteka BIY https://www.lib.vsu.ru/

13 MaTtemaTtuyeckas norvka / MOTUN — HMNOO.— Pexunm goctyna:
https://openedu.ru/course/spbstu/MATLOG/

14 MaTemaTtunyeckas noruka. NonutexHnyeckui Barnag / Cr6IMY — Coursera — Pexum goctyna:
Matematunyeckas norvka. MonutexHunyeckun B3rmag | Coursera

15 MeToabl n anroputmbl Teopuu rpacos / YHusepcuteT UTMO 3.— HIMOO.- Pexum goctyna:
https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToabl n cpeactea
OnckpeTHaa matemaTuka (MMU, DUNT)/ 1O.B. BoHgapeHko.— — O6pasoBaTenbHbIV nopTan

16 «INeKTPOHHbIN YyHuBepcuTeT BI'Y». — Pexum goctyna: Kype: Juckpernas maremaruka (ITIMU,

DUUT) (vsu.ru)



https://biblioclub.ru/);
https://www.coursera.org/learn/matematicheskaya-logika-politekhnicheskiy-vzglyad
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795

16. MepeyeHb y4eOHO-meTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKu, MemoOuYeCKUe yKa3aHusi MO BbIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

CamocToaTenbHas pa60Ta o6yqa+ou.|,eroc;| AOOJPKHa BKINKO4YaTb noaroToBKy K
npakTn4eCKnm 3aHATUAM, noAaroToBKY K npomemyTquon atTectauumn. ,D,J'Iﬂ aToOro
pekoMmeHayeTcAaA OCBOUTb TeOpeTI/I‘-IeCKI/IIZ MaTepuarsn, COOTBETCTBYWOLWNX TeM, MO KOHCMNEeKTam
NeKUnn n npeseHTaumoHHOMY mMartepuany, pasmeueHHomy Ha 30 pecypcax, nutepaTtypy 13
npeacrtaBrieHHOro HMxxe repeyHd, maTtepuarbl C TEMaTUHECKNUX PeCypCcoB CETU MHTepHeT.

Ne n/n McTOYHUK
BenbmecoBa, C. C. [NpakTnkym No ANCKPETHON MaTeMaTuKe : y4ebHo-meToauveckoe nocobue /
1 C. C. benbmecoBa. — HwxHun Hoeropog, : HHI'Y um. H. W. NNo6ayesckoro, 2018. — 34 ¢c. —
TeKcT : aneKTPoHHbIN // JlaHb : 3anekTpoHHO-bnbnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. COopHUK 3agay no AMCKpeTHoM maTtemaTtuke : ydebHoe nocobue / C. O.
> Koxyxos, . N. CoBepTkoB. — 2-e u3pa., ctep. — CaHkT-leTepbypr : JlaHb, 2021. — 324 ¢c. —
ISBN 978-5-8114-2588-4. — TeKCT: 9nNeKTpPOHHbIN // JlaHb : 3nekTpoHHO-6uMbnunoTedHas
cuctema. — URL: https://e.lanbook.com/book/169071
MowuceeHkoBa, T. B. [luckpeTHas matemaTuka B npumepax v 3agadax : ydebHoe nocobuve / T. B.
3 MounceeHkoBa. — KpacHosipck : COY, 2018. — 132 ¢. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHBIN // JNanb : 3NEKTPOHHO-6MbnunoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157583
Babuyesa, V. B. [duckpeTHasa matemaTunka. KoHTponupylowme maTtepuansl K TECTUPOBAHUIO :
4 y4yebHoe nocobue / U. B. babuueBa. — 2-e usg. — Cankr-lNeTtepbypr : NlaHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT : 9NeKTPOHHbI // JlaHb : 3NeKTPOHHO-OMONMoTeYHasi
cuctema. — URL: https://e.lanbook.com/book/168563

17. WHdopMaLMOHHbIE TEeXHONOrMMU, UCNoNb3yeMble pANs peanu3auum y4eb6HoWm
ANCLUMNIINHBLI, BKNKOYas nporpaMmmMmHoe obecneyeHue UM MHGPOPMaALMOHHO-CNpPaBOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

OucumnnuHa peanuadyetcd C MNPUMEHEHUEM 3fEKTPOHHOrO0 ObyyYeHust U AUCTAHUMOHHBLIX
obpasoBaTtenbHbIX TexHonormn. [ns opraHMsauum camocTosiTeNbHOW paboTbl 0byyaroLmxcs
ncnonb3yeTcss OHNamH-kypc «[uckpetHaa matematuka (MM, OUNT)», pasmelleHHbIn Ha
nnatgopme INeKkTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WHTepHeT-pecypcsl,
npueefeHHble B N.158B.

NHopMaLUMOHHbIE TEXHONOMMN AN peanu3aumm y4ebHon ANCLUMMINHBI:

- TEXHONOMMN CUHXPOHHOIO M aCMHXPOHHOIO B3aUMOAENCTBMS CTYAEHTOB 1 NpenogaBaTtens
nocpeacTBoM cry>k06 (CepBMCOB) MO NEPECHISTKE U MOMYYEHUIO ANIEKTPOHHbLIX COOOLLEHNIA, B TOM
4yucne, no cetn IHTepHeT;

- CepPBUC ANEKTPOHHOWN NOYThI A4S onepaTMBHOM CBSA3M NpenogasaTesis U CTYAEHTOB.

MporpammHoe obecneveHue:

OC Windows 8 (10), nHtepHeT-6pay3ep (Chrome, Angekc.bpaysep, Mozilla Firefox), MO Adobe
Reader, nakeT cTaHgapTHbIX OPUCHBIX NPUNOXEHUA Anst paboTbl C AOKYyMeHTamu, Tabnuuamm
(MS Office, MonOdwmc, LibreOffice), Free Pascal (cBob6ogHoe n/unu 6ecnnatHoe MO), Microsoft
Visual Studio Community Edition (cBo6oaHoe n/unu 6ecnnatHoe MO).

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne ANCLUUNIINHDI:

AyaunTtopua AomKHa OblTb  obopygoBaHa: y4vebHas Mebenb, komnbioTep (HOYTOYK),
MynbTUMeannHoe obopyaoBaHue (MPOEKTOpP, 9KpaH, Cpeactsa  3BYKOBOCMPOM3BELEHUS),
ponyckaeTcs nepeHocHoe obopyaoBaHue.



Ans camocTosiTenbHON paboTbl HEobOXOoAUMbl  KOMMbIOTEPHbIE
OCHaLLEeHHble KOMMbOTEPAMM C JOCTYMNOM K ceTu MIHTepHeT.

KIiaccbl, nNoMeLleHnd,

19. OueHO4HbIe CpeAcTBa ANA NPOBeAEHUs TeKYLIEeNn U NPOMEXYTOYHOW aTTecTauumn
MopsiaoK OLEeHKM 0CBOEHMS obyvatowmmmncs y4ebHoro matepuana onpegensieTcs

cofepxaHmem cnegyrlmnx pasgenos gUCUUMITUHBILL

HanmeHoBaHve UHamnkaTtop(bl)
,.’,\;9,., pasfena AMCLMNINHbI Ko“ﬁ';?;?“ [OCTVKEHMS OueHorble cpencTsa
(mopyns) 4 KoMneTeHummn
MpeameT, uctopusi u
nepcrneKkTMBbI Pa3BUTKS
1 AVCKPETHOVA OrK-1 OriK-1.3 Onpoc
MaTeMaTuKu
OneMeHTbl Teopumn
2. | KOHEYHbIX MHOXECTB U OlnK-1 OI'IK-ll.lé OnK- KoHTponbHasa paboTa 1
OTHOLLEHUN :
3 KomGuHaTopuKka OnkK-1 OI'IK-ll..lé OnK- KoHTponbHas pabota 1
Anrebpa
4 | BbickasbiBaHuiA. Bynesbl OlMK-1 OHK'll'lé OnK- KoHTponbHas pabota 2
dyHKUNN '
5 Tloruka npeaukaros OlMK-1 OnK'll'lé OnK- KoHTponbHas pabota 3
6 2;;“;3':328 Teopum OlnK-1 OnK'll'lé OnK- KoHTponbHas pabota 3
7 Teopus rpacos OnK-1 OlK-1.1, OMNK- KoHTponbHas pabota 4,
1.3 MpaKTMKO-OPUEHTUPOBAHHbIE 3a4aHNs.
MpomexyTouHas aTTecTaums MepeyeHb Bonpocosl, MNepeyeHb BONPOCOB 2
dopma KOHTpornsa — 3ak3ameH (1 cem), ak3ameH (2 cem) npaKTquCKmeg’:g::;':gnpaKT”quK”e

20 TwnoBble OLEHO4YHbIe cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensiowue
npoueaypbl OLeHUBaHUSA

20.1 TeKyLUWN KOHTPOJb yCNeBaeMoCcTu

KoHTponb ycneBaeMocTu No ANCLMMNIMHE OCYLLECTBSETCSA C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPeCTB:

- lomawHme 3agaHus;

- MpakTnKo-OopUeHTUPOBaHHbIE 3aaHNS;
- KoHTponbHble paboThi;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl

KoHTponbHas paboTta Ne 1 (TunoBon BapuaHT)

Ne1. [Jokaxute: AcBUK < A\BcK

Ne2. Kakumun cBonictBamn (pednekCcMBHOCTb, CUMMETPUYHOCTb, TPaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obrnagaeT OMHapHOe OTHOWeEHue p (OOBACHUTL), a KakKMMKU He

obnagaet (npuBecTn KOHTprpumepbl)?. MOXHO nn p OTHECTU K cneumnanbHbiM GUHAPHBIM
OTHOLLEHMAM (OTHOLLIEHMAM 3KBMBANEHTHOCTU, Nnopsaka)?

p={(x,y)eRxR:(x-y)eZ}.



Ne3. B otaene HAWM paboTatoT HECKOMNBbKO YENOBEK, MPUYEM KaXKObIA U3 HUX 3HAET XOTS
Obl OOVH VH. A3bIK.
6 3HaKT aHIMUNUCKNN, 6 — HeMeuKnin, 7 — opaHLLy3CKUW. 4 3HAOT aHITMUACKUA N HEMELKUK, 3 —
HeMeUKUn 1 paHuy3ckuin, 2 — dpaHuy3ckui u adrnnnckmin. OQnH YernoBeK 3HaeT BCe Tpwu
Aa3blka. CKoNbKo Yenosek paboTtaeT B otaene? CKOMNbKO 3HAKOT TOSbKO HEMELKUIN?

Ned4. Ckonbkumu cnocobamm MoxHo pa3dutbe 30 paboumx Ha 3 6Gpuragbl no 10 yenosek?
Ha 10 rpynn no 3 yenoBeka B Kaxgon? (NOpSAOK BHYTPWU rpynn M NOpAOOK caMux rpynn He
BaXEH).

Ne5. Y mambl m s6nok un i rpyw. Kaxagbih geHb B TeveHne (m-+r) gHen noapsia oHa
BblAaeT cbiHy No 1 ppykTy. CKONbKMMK cnocobamm 3To MOXKeT ObiTb caenaHo? (PpyKTbl OAHOMO
BMAA CYNTAIOTCHA OQNHAKOBBLIMM)

Ne6. Ckornbko KOMBUHALUIN MOXHO COCTaBUTb U3 DYKB CnoBa «KapukaTypay, eCriv rnacHbole
OyKBbl HE AOMKHbI ATU NoApaa?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMnyeckux vyaca.

[ns oueHuBaHusa pesynbTaToB paboTbl uMcnonb3dyetca 4-6annbHasd wana: «OTSIMYHOY,
«XOPOLUOY», KyAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.
CooTHoLeHMe nokasaTenemn, KpUTEPUEB W LIKanbl OLEHMBAHUS Pe3ynbTaToB 0byYeHus.

Kputepun oueHnsaHns Lkana oueHok
O6yyarowmmncsa BepHO pelunn He MeHee 5 3agaHun. Omnu4Ho
BepHo pelieHo 4 3agaHus. Xopowo
BepHo pelleHo 3 3agaHus. Ydoenemeopu-
mesbHO
BepHo pelueHo meHee 3 3agaHun Heydoenemesopu-
mesbHO

KoHTponbHas paboTta Ne 2 (TunoBou BapuaHT)

fi=(xvy)>(yz®&x), f,=xyvz, z=X->12)->(y—>X).

Nel. [Ons fll'IOCTpOI/ITb COH®, CKH®, MK aByms cnocobamn (C nomoLlubko Tabnuupl
WUCTUHHOCTM M C MOMOLLbIO PaBHOCUIbHBLIX Mpeobpa3oBaHui).

Ne2. Onpegenntb, Kakum krnaccam OyneBbiX (OYHKUUI MpUHAONexuT fl, a Kakmm He
npuHagnexuT (oTBeTbl 060CHOBAThL).

Ne3. [MpoBepuTb, ABMAETCA N MOMHON cuctemMa yHKumMn F = {fl, f2, f3}. Ecrm pa, 1O
HanNTK ee basuc.

Ne 4. [lo nogo3peHM0 B COBeEpLUEHHOM npecTynneHun 3agepxanu bpayHa, [xoHa u
Cmuta. OamH 13 Hux Obin yBaxkaemblM B ropode CTapuKoM, ApYyron Oblsl ManowusBeCTHbIM
YUMHOBHWKOM, TPETUA — WM3BECTHLIM MOLUEHHMKOM. B npouecce cneactsBmsa cTapuk roBOpPUIS
npasay, MOLIEHHUK firan, a TpeTun 3aep>kaHHbIN B OAHOM Ciyyae roBopun npasgy, a B Apyrom
— NoXb. BOT, 4TO OHM yTBEpPXKAANMN:

BpayH: «A cosepwun 3710, [J)KOH HE BUHOBATY.

[xoH: «bpayH He BuHoBaT. NpectynneHue cosepumn CMuUT».

CmuT: «S He BnHOBaT. BuHoBeH BpayH».



Onpe,u,enMTe MMA CTapuka, MOLLEeHHUKa 1 YNHOBHUKA U KTO U3 HUX BUHOBAT, €CIlin U3BECTHO,
YTO MNMPecTynHUK oauH.
Vkazanue: b — BunoBat bpays, /| — BunoBat /[xoH, C — BuHoBat CMHT.

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMudeckux yaca.

[ns oueHnBaHMA pe3ynbTaToB paboTbl McNonb3yeTca 4-6annbHasa wana: «OTIMYHO», «XOPOLLO»,
«yOOBNETBOPUTENBHOY, «HEYA0BNETBOPUTENBHOY.
CooTHoLeHMe nokasaTenemn, KpUTEPMEB U LUKasbl OLEHMBaHUSA pe3ynbTaToB O0yYeHus.

Kputepun oueHmBaHus LLkana oueHok

BepHo pelueHbl 4 3agaHusa unu gonylleHa apupmeTmdeckas ownbka B Omnu4Ho
OLHOM 13 3aJaHuUi Npy BEPHOM peLLEHUN OCTarbHbIX

BepHo pelweHo 3 3agaHus. Xopouwio
BepHo pelueHo 2 3agaHus. Ydoenemeopu-
mesibHO
PeweHve He yOoBneTBOpPSIeT HU OAHOMY W3 MepeyncneHHbix | Heydosnemeopu-
KpUTEPUEB. meJsibHO

KoHTponbHas pabota Ne 3 (TunoBon BapmaHT)
Ha R?sapaH npeavkat Px,y)=(y|[>2) —>(y= X2).
Nel. M306pa3nTb Ha AeKapTOBOW NIIOCKOCTM 06nacTtb MCTUHHOCTM NpeaukaTa.
Ne2. PaccmoTpetsb npegukatbl VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpegenuTb, OT Kaknx NepeMeHHbIX OHN 3aBUCAT;
2) BblYMCNUTb 3HAYEHNA 3TUX NpeauKaToB Ans 2-3 pasfUyHbIX 3HAYEHUN
nepeMeHHbIX;
3) K KakMM Knaccam npeaukaToB UX MOXHO OTHECTU?
Ne3. Bblunciutb 3HadeHus VX Ay P(X,y), Vy Ix P(x,y), Ix vy P(x,y),

dy VX P(X,y), VX VY P(X,y). OTBeTbl 06BbSACHUTD.
Ne4. Kakas pyHkums nonyydaetcs u3 g(x)u h(x,y,z) ¢ NOMOLLbIO CXeMbl MPUMUTUBHOM
pekypcum, ecrim g(x)= x, h(x,y,z)=z% ?
Ne 5.3anucaTtb nporpammy (C KOMMEHTapusiMn) MalunHbl ThiopuHra B andasute A={x, vy,
z, A}, KOTOpas B ICXOAHOM CIIOBE BTOPOE BXOXOEHUE «XZ» 3aMEHSET Ha «yX»

KoHTponbHas pabota Ne 3 paccuntaHa Ha 2 akageMmndeckmx Yaca.

[ns oueHuBaHus pesynbTaToB paboTbl uMcnonb3dyetca 4-6annbHasd wana: «OTNIMYHOY,
«XOPOLLOY», «yO0OBMNETBOPUTESIbHOY, KHEYAOBIETBOPUTENBHOY.
CooTHoLeHME nokasaTenemn, KpUTEPUEB U LLKanbl OLEHMBAHUSA pe3ynbTaToB 00yyYeHus.

KpMTepI/II/I oueHnBaHunAa LLikana oueHok

OOyyvatoLmnincs BepHO pelunrn He MeHee 4 3agaHuii, a B OOHOM U3 Ominuy4Ho
3afaHui gonyuieHa apudpmeTtuyeckas ombka.

BepHo pelleHo 4 3agaHus. Xopouwo

BepHo pelueHo 3 3agaHu4. Ydoenemsopu-
mesibHO

BepHo pelieHo meHee 3 3agaHui Heydosnemeopu-

meJibHO




KoHTponbHas pabota Ne 4 (TunoBown BapuaHT)

1 2 1
4 3 3 2
G G

1 2
Xl X2 X6 X7

X

2

X, t

%V N

7 6 6 4 12 12
—

1 X

5

‘48 »Za 5 AI
X X X

3 5 6

.y

S

1. faHbl rpadbl Gy 1 G,. Hangute G, UG,, G; NGy, G xG,.

2. OnpegenuTb XpoMaTU4eCKOE YNCIO, YNCTO BHELLUHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Ons rpadpa G; onpegenuTb KpaT4yanLiMim NyTb OT NEPBOW A0 NOcrneAHen BEPLUNHDI
4. Ha rpacbe G, onpeaenntb MakcMmarbHbIA NOTOK

KoHTponbHasa pabota Ne 4 paccunmTaHa Ha 2 akagemMuyeckmx vaca.

[ns oueHnBaHuA pesynbTaTtoB paboThl Mcnonb3yeTca 4-6annbHas wana: «OTIIMYHOY», «KXOPOLUOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTenemn, KpUTepUeB M LLKanbl OLLEHMBAHUSA pe3ynbTaToB 0byyYeHns.

KpMTepI/II/I oueHnBaHunAa LLikana oueHok

OGyyatoLmiica BepHO peLunn He MeHee 4 3aaaHuiA, Npu 3TOM B OAHOM Omnuy4Ho
13 3aQaHuii JonyleHa apudpmeTuydeckas olwmnbka.

BepHo pelweHo 3 3agaHus. Xopouwo

BepHo pelueHo 2 3agaHus. Ydoenemsopu-
meJibHO

BepHo pellieHo MeHee 2 3agaHui Heydosnemeopu-
meJsibHO

MpakTuKo-opueHTUpOoBaHHbIe 3a4aHuA



1. MNocTpouTb ceTeBou rpaduik.
2. Hantn npogomKknuTenbHOCTb BbINOMHEHNSA KOMMSiekca paboT.
3. Hantn BpemeHHble XxapaKTepucTukn codbiTmin n pabor.

YcnoBue 3agaun.

Cpenatb AepeBsHHbIN AWUK (paboTy BbINOMHAET OAnH Yenosek). PaamectuTb 4OCKU B
COOTBETCTBUM C pa3mepamu smka (15 MuH.), pa3pesatb 4OCKK (12 MUH.), CKNenTb YacTu
awmka (40 MUH.), NpMBUTb K KpbILWKE sLwmKa neTnm (8 MuH.), nogoXaaTb, NoKa ALWMK BbICOXHET,
1 BbiTepeTb ero (15 MWH.), NeTNn C KPbILLKOW NPUBUTL K ALWUKY (8 MUH.)

Pabota paccuumtaHa Ha 1 akagemuyeckuid  4Yac. [Ansi OuUEHVBaHUSI pes3ynbTaToB 0Oy4YeHus
ncnonbayeTtcs 2-6annbHas Wwana: «3a4TeHoy, «He 3a4TEHO.

CooTHoOLLEHMe nokasaTenen, KpUTEPUEB U LLKasbl OLLEHUBAHUS PE3yNbTaToB 00yYeHus.

Kputepumn oueHmnBaHus LLikana oueHok
BepHO BbINOMNHEHDbI 2 3agaHus. 3a4meHo
BepHO BbINONHEHO MeEHee 2 3aaHuUMN. He 3aumeHo

20.2 NMpomexyTo4yHaa aTrectauus

MpomexyTouHas aTTecTauus no AUCUMUNnHe (3k3aMeH) OCyLLECTBNSIETCS C MOMOLLbIO
crieaytoLWwmnx OLEHOYHbIX CPEACTB:

TeopeTnyeckune BONpoChl, NpakTU4eckme 3agaHus.

KoHTporbHO-U3MepUuTenbHble MaTepuarnbl 3Kk3ameHa BKNoYaloT B cebsi TeopeTuyeckne
BOMPOCHI, NO3BOSISIOLLME OLEHUTb YPOBEHb MOSYYEHHbIX 3HaHWIA WU MpakTUYEeckue) 3apaHus,
NO3BOMSAOLMNE OLEHUTb CTeNneHb COOPMUPOBAHHOCTM YMEHUIA U HABbLIKOB.

[na oueHnBaHMA pe3ynbTaToB OOYYEeHUA Ha 3K3aMeHe  UCMOoNb3ylTCca cregyolme
nokasarenu:
1) 3HaHne y4yebHOro matepuana u BrageHue NOHATUNHBLIM annapaToM TEOPUM aHANUTUYECKON
reoMeTpun n IMHeNHoOM anredpobl;
2) ymeHue pellatb CTaHAapTHbIE 3a4a4y aHanNUTUYEeCKON reoMeTpPUn 1 IMHENHON anrebpsl;
3) BrageHWe HaBblkaMW CUCTEMHOrO aHanmsa npobnembl U MNPUMEHEHUA  MeToLOB
aHanNUTU4YEeCKON reomMeTpum W JNUHENHOM anrebpbl Npu peweHun 3agad B pPasfUYHbIX
npuknagHbix obnacTax;
5) BnageHne HaBbikaMy UCMONb30BaHNUS MHCTPYMEHTOB aHaNUTUYECKON reOMeTpUn 1 NMIMHENHOMN
anrebpbl AN peleHnst NPakTUKO-OPUEHTUPOBAHHbIX 3a4au.

lNMepeyeHb BONPOCOB K 3K3aMeHy 1

l.  3OnemeHTbl TeOpUN MHOXECTB

1. OnwucaHue MHoxectBa no KaHTopy. OTHOWEHME NPUHAANEXHOCTU, BKITHOYEHUS.
PaBeHCTBO MHOXeECTB.

2. Cnocobbl 3agaHnsa MHOXECTB.

3. Onepaumm Hapg wmHoxecTBamu. Kpyrn Ownnepa. Cponctsa onepauumm Hag
MHOXecTBaMu. (O4HO U3 HUX YMEeTb JoKa3blBaTb).

4. Tpsmoe npousBeneHne MHOXecTB. MOLHOCTb NPsIMOro NPOU3BEeAEHUST KOHEYHbIX
MHOXECTB.

5. OtHoweHuna. Cnocobbl 3agaHusa oTHoWweHUR. Mpumepsl.

6. Onepauuun Hag OTHOLLUEHUSIMMW.

7. CBonctBa OWHApPHbIX OTHOWEHUA. (YMETb CTPOUTb OTHOLUEHUS C 3adaHHbIMU



CBOWCTBaMM).

8. OTHOWeHNne aKBMBANEHTHOCTW, pasbueHne MHoXecTBa Ha knaccbl. CBA3b Mexay
HUMMN.

9. OTHoweHne nopsaka. YacTM4HO W NMHEMHO YMNOPSL4OYEHHbIE MHOXeCTBa.
Hnarpamma Xacce.

10. ®yHKUMOHANbHbIE OTHOLLEHUS U OTOBpakeHns MHOXeCTB. CBOMCTBA OTOOpaXKeHUN.
MoLHOCTb MHOXECTBA.

11. byneaH KOHeYHOro MHOXecTBa. MowHocTb byneaHa.

12. PenaunoHHas mogernb OaHHbIX.

[I. OnemeHTbl KOMBMHATOPUKK

1. OcHoBHble npaBuna KOMOMHATOPWKK: MpaBuna Cymbl M NpaBuna nNpou3BeneHns
AN ABYX M NPOU3BOSIBHOIO Yncrna o6bekToB.

2. [MoHsTre r-BblbOpkM (ynopsgodeHHasi, HeynopsiAoYeHHas, ¢ NoBTopeHusMu n 6es
NOBTOPEHNN).

3. PasmelyeHuve C noBTOpeHusMM wn 6e3 noBTopeHun. [lepecTaHOBKW.
[lokasaTenibCTBO COOTBETCTBYHOLLMX (POPMYIT.

4. CoyeTaHus c NoBTOpeHMsMU 1 6e3 NOBTOPEHUI (C 4oKa3aTeNnbCTBOM).

5. TlepecTaHOBKM C MOBTOPEHUSMWN.

6. Csonctea codeTaHnn. bBuHom HeoTOHa.

7. ®dopmyna BKITHOYEHUN N UCKIIOYEHUN.

8. PekyppeHTHble COOTHOLEHUS. [opagok COOTHOWEHUS. JIMHENHbIe pekyppeHTHbIE
cooTHoweHus || nopsaka.

9. CsouctBa pewenun JIPC(ll) (nMHenHaa koMbuHaumsa [OBYX pellueHur aBnseTcs
peLleHnem).

10. O6wee peweHne JIPC (lI). Teopema o6 obwem peweHun JIPC (lI) B cny4dae
NPOCTbIX KOPHEN XapaKTePUCTUYECKOTO YPaBHEHWS.

11. Teopema 06 ob6bwem peweHun JIPC (ll) B crnydyae KpaTHbIX KOPHEWN
XapakTepucTU4eCKoro ypaBHeHus:.

12. YpaBHeHne ®nboHa4um 1 ero peLueHue.

[ll. OnemMeHTbl MaTeMaTU4EeCKOW NOrMKK

1. TlloHATue BbICKa3biBaHus. Jlormyeckne 3HayeHus BbicKadbiBaHui. Onepauuv Hag
BbICKa3blBaHUSIMU (OTPULAHNE, KOHBIOHKUUSA, OUIBIOHKLMSA, UMMNAMKALMS, SKBUBaANEHUMs,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaynto Aga).

2. [lponosuumoHansHas dopmyna. KoHkpeTusauma dopmynbl. Teopema o
NIOrMYeCcKOM 3HaYeHUN COCTABHOIO BbICKa3blBaHUS.

3. Knaccudgukaumss dopmyn anredpbl BbiCKasbiBaHWA (BbIMOMIHUMbIE, TaBTOJSIOMMM,
ONPOBEPXUMbIE, TOXOECTBEHHO JIOXHble). TeopeMbl 06 OCHOBHbIX TaBTONOMMAX
(DokasaTenbCTBO OAHOM 13 POPMYIT KaXO0N TeopeMbl).

4. TloHaTMe paBHOCUIbHBIX opmyn. Teopembl O HEeobXoOMMbIX W OOCTaTOYHbIX
YCNOBUSAX PaBHOCUNBHOCTN 2 popmMyrn (C AOKa3aTeNnbCTBOM).

5. OCHOBHblE paBHOCUIIBHOCTM anrebpbl BbICKa3blBaHUM (OOKa3-BO OOHOM M3
dopmyn).

6. Jlornyeckoe cnepcrteue dopmyn. Teopema 0O HeobxoAMMOM M OOCTATOYHOM
yCroBuu noruyeckoro cneactsus. lNpasuna normvyecknx yMo3aknioveHun.

7. bynesbl QyHkumn. Cnocobbl 3agaHua ©OyneBbix QyHKUuR. [Mpumepbl. Yucno
BynesbIX YHKUMA OT N NepeMeHHbIX. PaBHble GyHKUNN.

8. [lBoncTteeHHble yHKUUK. [MpUHLMN 4BONCTBEHHOCTW.

9. OnemeHTapHas OM3blOHKUMA. [QU3BIOHKTUMBHAA HopManbHasa dopma. Teopema o
npeacTtasneHnn pyHkumn B Buge COH®. MNpumeps!.

10. OnemeHTapHas KOHbIOHKUMA. KOHBLIOHKTMBHasS HopmanbHast ¢opma. Teopema o
npeacTtasneHunn 6yneson pyHkummn B Buge CKH®. Mpumeps!.

11. OnpegeneHve 3ambikaHus. CBoOMCTBA 3aMblkaHus.3aMKHYTble Knaccbl. Knaccol T1
nTO.



12. Knacc S camoOBOWCTBEHHbIX QYHKUMA. MoLWHOCTL MHOXecTBa S, nemma o
3aMKHYTOCTWU. Teopema O HecaMO4BOUCTBEHHOM (PYHKLINN.

13. Knacc M MOHOTOHHbIX OYHKUMA. 3aMKHYTOCTb Knacca. TeopemMa 0 HEMOHOTOHHOW
YHKUMN.

14. Knacc L nuHenHbIX ¢yHKUuMn. MowHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HEeNMMHEeNHOWN OYHKLNMN.

15. MonHas cuctema 6yneBbix QyHKUMI. [Mpumepbl. Teopema 0 NofHoTE ABYX CUCTEM.

16. Teopema 0 (hyHKUMOHANbLHOM NONHoTe (Teopema llocTa).

17. MNMpumeHeHne ByneBbix PYHKUMIA K penenHO-KOHTaKTHbIM CXeMam.

MpumepHbIN NepeyYeHb NPakTUYeCKUX 3agaHumn-1

1. [JaHo  MHOXecTBO A= {1,2,3,4,5,6,7,8,9}. AeBnsetcA  nM OTHOLIEHWe
p={(x,y)e Ax A]X derumcana'y}  OTHOWEHMEM  YACTUYHOTO nopsiaka?
JlnHenHoro nopsgka? B cnyvyae nonoXuTenbHOro oOTBeTa MNOCTOWTE Aumarpammy
Xacce. [NocTponTe maTpuLy CMEXHOCTN OTHOLLEHUS.

2. Ons cnepytollen 6ynesoii yHKUunK Hanante CKH® dopmy: f(x,y,2) :(>_( - z)/\ y.

a. MocTtonTe TabnuLy UCTUHHOCTU ABONCTBEHHON K T doyHKumK.
3. [OaHbl koHeuyHble MHOxectBa A un C, roe W =7, ‘C‘ =6. Hangute MoLLHOCTb

mHoxectsa B(A)x B(C), rae B(A), B(C) - 6yneaHbl COOTBETCTBYIOLIMX MHOXECTB.
a. Moctpoitte B(A)x B(C), ecrn A= {1, 2},C = {*®}.
4. Hantu pelueHne NMHENHOro PeKyppeHTHOro COOTHOLLEHNS BTOPOro nopsaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.
5. TllpuBegute npumep opmyrnbl, COAEpXKaLLen HEe MeHee Tpex NepPeMeHHbIX N Tpex

nornyecknx ceasok. lpuBeanTte ee nwbyo KOHKpeTusaumto. [MocTpouTte Tabnuuy
NCTUHHOCTK Ang doopMynbl. Onpegenure NorMyeckon 3Ha4yeHne KOHKpeTm3saumu.

KM BkntoyaeT B cebsa 2 TeopeTUYeCkmx Bonpoca 1 2 npaktmyeckmx sagaHms. OguH
13 BONPOCOB COAEPXNUT TEOPEMY C AioKa3aTeNbCTBOM
Ana oueHnBaHMs pe3ynbTaToB OOy4YeHWsS Ha 3K3ameHe ucnonb3yeTtcs 4-6annbHas
lwana: «OTANYHO», «XOPOLLUOY», «yOOBNETBOPUTENBHOY, KHEYAOBIETBOPUTENBLHOY.
CooTHoLLEeHWe nokasaTernen, KpUTepmeB 1 LIKanbl OLLEHUBAHUSA pe3yNbTaToB 00yYeHUs.

Kputepum oueHneaHus LLikana oueHok

OoTNnn4yHoe BnageHve Teopmeﬁ N pelwieHne 3agad He Huxe xopollero OmnuyHo
YPOBHA; Unn oTrnnM4yHoe pelleHne 3agad n snageHune Teopme|7| He HUnxe
Xopowiero ypoBH4A

BnageHune TeopmeVl HEe HWXe Xopowlero ypoBHA U pelleHune 3agad He XOpOLUO
HUXXe yoOBNEeTBOPUTESIbHOIO YPOBHA; U BlageHune Teopmeﬁ HEe HMXe
yOOBNETBOPUTESIBHOIO YPOBHA N pelleHne 3aad He HUXe Xopowlero

YPOBHS

yOooBneTBopuTenbHOE BnageHue Teopueil W yOooBMeTBOpUTENbHOE Ydoenemeopu-
pelleHue 3agay meJsibHo
HeyOoBrneTBoOpUTENbHOE BnageHve Teopueit; unu | Heydoenemeopu-
HeyL4oBMeTBOpUTENbHOE pelleHre 3aaay menbHO

B crny4ae CnopHbIX OLLEHOK OLEeHKa OKpYrnaeTcsa B 60]'IbLLIyl0 CTOpPOHY, ecnun CpGﬂHMVI 6ann no
KOHTPOJIbHbIM pa60TaM BblLLIE CMTOPHOW OLEHKMN U B MEHbLUYI0, ECITN HUXE.
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lNMepeyeHb BONPOCOB K 3K3aMeHy 2
Jloruka npeauxkaTroB
MoHATMe NpeaukaTta. Knaccudukaums npeamkaTos.
lMoHATME KBAHTOPOB OBLLHOCTM U CyLLeCTBOBaHMS A1 OAHOMECTHOro npeaunkara. CBoncrea

onepau,vuh B3ATUA KBAHTOPOB OAHOMECTHbIX NpeanKkaToB.

KBaHTOpPbI N-MECTHbIX NPEeANKaTOB.
dopmynbl NOrMKN NpeaukaToB (onpeaenexHve, npuMepbl, 3aMKHYTble, OTKpbITble hopmynbl,

TaBTONOMMK, BbINOSTHUMAZA, TOXAECTBEHHO UCTUHHAA (N0oXHas) hopmyna).

PaBHocunbHble hopmynbl. OCHOBHbIE paBHOCUITBHOCTU hOPMYIT NIOTUKN NpeauKaToB.
lMpuBeneHHas dopma ansa dopmyn norMku npeaukatoB. TeopemMa O CylLlecTBOBaHWUU

npuBegeHHon opMbiI.

lNpeoBapeHHass HopmarnbHas @Qopma. TeopemMa O CywlecTBOBaHUM NpeaBapeHHOou

HOpMansHOW hOpMbl.

AnemMeHTbl Teopnu anropuTMoB
MawwwnHa TetopuHra. lNoHsTMe, NpuHUUn padoTbl, NpUMeEpHbI.
Bbluncnumble no  TolOpuHTy  YHKUUKW. BblYMCIIMMOCTL MO ThIOPUHTY  HOJSb-CPYHKLMW,

cnenoBaHusl, NPOEKTMPOBaHMUS (Bbibopa NepeMEHHBbIX).

Komnosnuyusa mawwmvH TelopuHra.
PekypcuBHble dyHKUMK. OnepaTopbl NOCTPOEHUSI PEKYPCUBHBLIX PYHKLUMIA (Cyneprno3nums,

NPUMUTUBHAS pekypcus, B3ATMA J-onepatopa). [lpuMUTMBHO, YacTu4HO W©  obLie-
peKypcuBHble OYHKUMW. Teopema O PaBHOCUITbHOCTU KMacCoB BbIMUCIMMBIX MO ThOPUHTY U
YaCTUYHO PEKYPCUBHBLIX PYHKUMIN (6e3 OoK-Ba).

ANropuTMMYECKN HepaspeLLMble NpoGrembl.

AnemeHTbI Teopum rpacos
OCHOBHbIE NOHATUA U onpeaeneHus.
Cnocobbl 3agaHus rpados.
Mogrpadbl. Onepaunn Hag rpacdamu.
lMoHATMe B3BeLLeHHoro rpadpa. MNpumepsl.
[MoHaTMe mapwpyTa, uenu, umkna.
KomnoHeHTa cBasHocTh. CBA3HbIN rpad.
MeTpudeckue xapakTepuctukm rpada.
3apava o kpaTyanwem nytu. Anroputm [enkcTpbl (06Lwmin cmbicn)
XpomaTtuyeckoe yumcro rpacda. Heobxoanmble M 4OCTAaTOYHbIE YCIIOBUS DMXPOMATUYHOCTH.

10.Yuncna BHYTPEHHEN U BHELLUHEWN YCTOMYMBOCTU. AQpo rpada.
11.TpaHcrnopTHas ceTb. 3agada O MakCumarnbHOM noToke. Paspes, MUHMMarbHbIN paspes.

Teopema 0 CBA3M MaKCMMarnbHOro NoToka U MMHUManbHoOro paspesa (Popaa-dankepcoHa).

MpumepHbIN NepeyYeHb NPaKTU4ECKNX 3agaHNmn-2
1. W3 cnegywowmux npegukatoB C MOMOLLbIO KBAHTOPOB MOCTPOMTE BCEBO3MOXHbIE
BbICKa3blBaHWs U ONpeaenuTe, Kakme U3 HUX UCTUHHbBI, a Kakne fNoXHbl (x € R):
2 2 .
1) x' = y 2x=y;
2 2
2) x +y =16,

2. Hanmtn MHOoXecTBa UCTUHHOCTHU cnegywowmx npegukatos, 3aaHHbIX Had yKa3aHHbIMU
MHOXeCTBaMW:

2 2 .
Dx+x,=0, Mi=M.,=R;
2) Ix,1+x,>12, M,={-248}; M,={0.7.9.11}.



3. Kakum ycrioBusiM y[OBNETBOPSIOT MHOXECTBA WCTMHHOCTM OAHOMECTHbIX MpeanKaTos
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) KOHBIOHKLMS UX TOXKAECTBEHHO UCTUHHA;

2) KOHBIOHKLMS MX TOKAECTBEHHO NOXKHA;

3) KOHBIOHKLMA MPEeBpalLaeTCs B UCTUHHOE BbICKA3biBaHME MpU MOACTaHOBKe Mo6oro n3
aMeMeHTOB MHOXeCTBa F, UCTMHHOCTY NpeaukaTa P(x) v TONbKO Takux aneMeHTOB.

4. KaKkuM ycroBusSIM yAOBNETBOPSIOT MHOXECTBA MCTUHHOCTV OAHOMECTHbIX MPeaNKaToB
P(x) n Q(x), 3aAaHHbIX Ha MHOXecTBe M, ecru:

1) AVSBIOHKLNSA NX TOKAECTBEHHO UCTUHHA;

2) AM3BIOHKUMS UX TOXKAECTBEHHO FIOXKHA;

3) AM3BLIOHKUMA MpeBpalLaeTcs B JIOXHOE BbiCKa3biBaHMe MpW NOACTaHOBKe NGOro 13
AIIEMEHTOB MHOXeCTBa |, UCTUHHOCTY Npeaukata P(x) v TOMbKO Takmx SMeMeHTOB.

5. PeanusoBatb Ha MalumMHe TblopuHra anropuTM BbIYUCIEHUS (PYHKLMN (p(n): n+4.

6. PeanusoBaTb Ha MalnHe TbOPUHra anropuTM BblYUCIEHNSA PYHKUUK
7. MNMocTponTb MaLMHYy ThIOPUHra Ans BblYNUCEHNA PYHKLNN

< ( ) 0,ecux =0,
X )=
& l,ecrmx # 0.

KM BkntovaeT B cebs 2 TeopeTU4eCcKnx Bonpoca n 2 npaktuyeckux sagaHus. OguH na
BOMPOCOB COAEPXKUT TEOPEMY C AOKa3aTerbCTBOM
[na oueHuBaHWs pesynbTaToB 00y4YeHUSA Ha dk3amMeHe ucnonb3yetcsa 4-6annbHas wana:
KOTIIMYHO», «XOPOLLUOY», «YAOBNETBOPUTENBHOY», KHEY40BNETBOPUTESTbHOY.
CooTHoLLEHWe nokasaTernen, KpUTepmeB 1 LIKanbl OLLEeHMBaHUS pe3ynbTaToB 00yYeHus.

Kputepun oueHnBaHus Lkana oueHok

OTNIM4HOE BnaaeHwue Teopme|7| N pelwieHne 3agady He HuMxXe xopolwlero Ominu4Ho
YPOBHA; Unn OTIM4HOE pelleHne 3agad n BrnageHune Teopmeﬁ He Hunxe
Xopowiero ypoBHA

BnageHune TeOpVIeVI HEe HWXe Xopowlero ypoBHA U pelleHne 3agay He XOpOLUO
HUXe yOOoBNeTBOPUTESIbHOIO YPOBHA; UK BllaaeHune Teopmeﬁ HE HUXe
YOOBINETBOPUTENIBHOIO YPOBHA U pelleHune 3adady He HUXe XopoLllero

YPOBHS
yOOBETBOPUTENbHOE BrafleHWe Teopuei W yOoBneTBOpuTesbHoe Ydoenemeopu-
pelueHWe 3agay meJsbHO
HeyOoBrneTBOpUTENIbHOE BrageHve Teopueit; unu | Heydoenemeopu-
HeyOoBNeTBOpPUTENIbHOE peLleHVe 3aday meJsibHo

B Crny4dae CnopHbIX OLUEHOK OueHKa OKpyrndeTcd B 6OJ'IbLLIyI'O CTOpPOHY, ecrnun Cpe,EI,HVIIZ 6ann no
KOHTPOJIbHbIM p860TaM BblLLe CﬂOpHOVI OUEHKMN U B MEHbLUYIO, €CIN HWXe.



