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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.14 [OuckpeTtHas maTemaTuKa

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneuuarnbHOCTU:
02.03.02 dyHaameHTanbHas MHpopMaTuka n MH(popMaLMOHHbIE TEXHOSOrnn

2. Mpodunb nogrotoBku/cneunanumsaumna: UHxeHepusa nporpaMmmMHoro obecneyeHus

3. KBanudwmkauusa 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
MaTeMaTuyecknx MeToAoB UCCrefoBaHUA onepaumm

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 y4e6HON AUCLIMNIIUHDI

Llenamu oceoeHusi y4yebHOU OuCUUMNIUHbI S8/ISAIOMCS: W3YY4EeHUU W NPaKTU4ECKOM
OCBOEHUN OCHOBHbIX pPa3fdenoB OUCKPETHOW MaTteMaTuku — OUCUMNNAWHBI, KOTOpas sBnsieTcs
GasoBor Ans opMMpoBaHUA MaTeEMATUYECKOW KyrnbTypbl COBPEMEHHOrO creuuanucra B
obnactn mogenMpoBaHnsa N MHPOOPMALIMOHHBLIX TEXHOOMUN.

3adayu y4ebHolU OucyunnuHbl: OpMUPOBaAHME TepMUHONormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKMX OCHOBaX AWCKPETHOM MaTeMaTuKX; O3HaKOMMEHue C
BaXXHENLLMMN pa3genamu OUCKPETHOM MaTeMaTuKu U ee NpUMeHeHneM Ans npeacTaBneHus
WHpopMaUUN 1 pelleHnsa 3agad TeopeTnyeckon MHAOPMAaTUKKN; O3HAKOMISIEHME CTYAEHTOB C
MeTo4aMu OUCKPETHOW MaTemMaTuKu, KOTOpble WUCMONb3yKTCs ANS NOCTPOEHUS MoAenen u
KOHCTPYMPOBaHWSI anropMTMOB HEKOTOPLIX KITACCOB MPakTU4ECKMX 3aavy.

10. Mecto y4ye6HOM AucuunuHbl B CcTpykType OOIl: (unkn, K KOTOPOMY OTHOCUTCS
ancumnnuHa, TpeboBaHUs K BXOOHbIM 3HAHWAM, YMEHUSIM U HaBblkaM, AUCLMNIUHBI, A58
KOTOPbIX AaHHAa UCUMUNIIMHA SABNSETCA NpeaLlecTBYOLWEN)

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

[aHHbIN KypC HEMNOCPEACTBEHHO CBsA3aH C gucuunnuHammn «Anrebpa», «MaTtemaTudeckun
aHanu3y, «HdopmaTuka M nporpaMmmupoBaHue» U sBrseTca 6asoBbIM KypCcOM MNporpamMmebl
nogrotoeku 6akanaepa.

11. NMnaHupyeMblie pe3ynbTaTbl OOy4YeHUs MO AUCLMUNIMHE/MOAYNIO (3HAHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NIaHUPYEMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koga(bt) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMEeTEHL MU
OnkK-1 OlNK-1.1 | Pemaer tumnossie 3amauu ¢ 3HaTb:
Cnoco6eH NPUMEHSATb YH€TOM OCHOBHEIX - OCHOBHblE NOHATKSA " obwue
dyHOaMeHTanbHble TOHATHIH 1 OOIIHX 3aKOHOMEPHOCTWN, Ha KOTopble omnuparoTcs

3aKOHOMEpHOCTEH,
c(OpMyTHPOBaHHBIX B
pamkax 6a30BbIX
JUCLMIUTMH MaTeMaTHKH,

3HaHWUs, MNOfMyYeHHble B
obnactu
MaTemMaTU4eckmx u (1nwu)

OCHOBHblE pasgensi AVCKpEeTHOM
mMaTeMaTuKM,  CBsi3aHHble C  Teopueil
MHOXeCTB, anreGpoit  Noruku, Teopuei

€CTEeCTBEHHbIX HayK, W MH OPMATHKH 1 anropuTMoB, Teopuen rpados;
ncnonb3oBaTb nx B €CTECTBEHHBIX HAYK - KJlaccCbl TUNOBbIX 3ajau, pewaeMbix
npogeccroHasnbHON MeTo4amMu ANCKPETHON MaTemMaTUKu.
OeATenbHOCTH
YMmeTb:
Mcnonb3oBaTtb 0asoBble 3HaHus
€CTEeCTBEHHbIX Hayk, MaTematuku "
WHOPMATMKN NPU U3YYEHUN Kypca W YMETb
NPUMEHSTb Nnony4yeHHble  3HaHUA Mo

OVCKPETHOW  MaTeMaTvke [Ons  pelleHuns
TEOPETUYECKUX W MpPaKTUYeCKMX  3ajad,
CBSI3aHHbIX C  MOCTPOEHMEM anropuTMOB,
n3yyeHneMm  npuHumMnos  pabotel  OBM,
AoKasaTenbCTBaMn TEOPEM, MPUMEHEHUEM
KOMOMHaTOPHbIX bopmyrn, nccneaoBaHMeM
anrebpanyecknx CTpykTyp.

BnapeTtb:

MEeTOANKOWN JokasaTenbcTBa aKkToB,
pelleHns npobnem pasgenoB  AUCKPETHON
MaTeMaTukM, 6asupylowencs Ha 3HaHUSAX
OCHOBHbIX (QaKTOB, KOHUEMNUWA, MOHATUN
MaTemMaTUKM W UWHGOPMATUKK, HaBblkaMu
NPUMEHEHNS OCHOBHbIX pes3ynbTatoB




OVCKPETHOM  MaTeMaTuMkM K pelleHuto
TEOPEeTUYECKMX U NPaKTUYEeCKMX 3a4au.

OIIK-1.2 | [pumensier  cucteMHblil | 3HATbL:

TIOJIXO/1 U MAaTeMaTHYeCKUe | [pUHLMNbI CUCTEMHOro noaxona K
MCTOABL AL | MOAenMpOBaHUIO OUCKPETHOrO ob0bekta W
topmamusammt  pemenns |\ oron [AUCKPETHON mMaTeMaTuKu,
TMPpUKJIAJHBIX 3a1a4.

nosponsawLwme cdhopmManm3oBaTb NPUKIAgHYHO

3apavy.

YmeTb:

- ocyLlecTBnSaTb dopmanusaumio pellaemMbixX

3apav;

- BbI6VIpaTb afeKkBaTHble MeToObl D,VICerTHOVI
MaTeMaTuKn peLueHnAa NpuknagHbiX 3agad,

Bnagetb:

-HaBblkaMu NnpuMeHeHuna CUCTEMHOIo
nogxoga K paccmaTpuMBaemMon npobneme,
Bbl60pa KOMMNNeKkca ageKkBaTHbIX MeToaoB
peLLeHns OUCKPETHbIX 3adau

12. O6bem gucuuNUHbI B 3a4eTHbIX eauHULUax/yac.(e coomeemcmsuu ¢ y4ebHbIM AaHOM) —
8/288.

dopmMa nNPOMEXYTOUYHOM aTTecTauuu(zavem/sk3ameH) OK3amMeH (1 cemecTp), 3k3ameH (2
cemecTp)

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKocTb
Bupg y4ebHol paboTbl Bcero Mo cemecTpam
1 2
KoHTakTHasa pabota 128 64 64
nexkumm 64 32 32
npakTuyeckune 64 32 32
B TOM 4ymcne:
nabopaTtopHble
KypcoBas pabota
CawmocTosiTensHasa pabota 88 44 44
lMpomexyToyHas aTTecTauns 72 36 36
Wtoro: 288 144 144

13.1. CopepxaHue AUCLUUNIIUHbI

n/n HaumeHoBaHwue pasgena
CogaepxaHue pasgena aMcumninHbl
ONCUNNNNHBI
1. Nlekuun
1.1 MpegomeT, nctopus u MoHaTMe auckpeTHon maTemaTtumkn. OCHOBHble pa3gensl. ctopus
nepcrnekTUBbl Pa3BUTUSA W NepcrnekTUBbl Pa3BUTUS OUCKPETHOW MaTeMaTuKu.
ANCKPETHON MaTeMaTuKu
1.2 OnemMeHTbl Teopum 1.MoHaTe  MHoxecTBa. Onepauunm Hag  MHOXECTBaMM.
KOHEYHbIX MHOXECTB U Ovarpammbl Onnepa —BeHHa.
OTHOLUEHUIN 2.CBowicTBa onepauuin Hag MHOXeCTBaMM.
3.Mpsamoe npousBegeHne MHoOXecTB. MoOLWHOCTL  NPAMOro
npon3BefeHNs KOHEYHbIX MHOXECTB.
4.0OTHoLwweHns. Cnocobbl 3a4aHnst OTHOLLEHWIA.
5.0nepauun Hag OTHOLLUEHUSIMU.




6.CBolicTBa GUHAPHBIX OTHOLLEHWIA.

7.0THOLLIEHME 3KBUBANEHTHOCTWM, pa3bueHne MHOXecTBa Ha
knaccol. CBA3b Mexay HUMW.

8.0THoweHMe nopsgka. YacTUYHO M NMMHEWHO YNOPSAOYEHHbIE
MHOXecTBa. [Juarpamma Xacce.

9.0OyHKUMOHaNbHbIE OTHOLUEHMST U OTODPaXKeHWsi MHOXECTB.
CeowictBa oToOpakeHnn. MoLWHOCTb MHOXECTBaA.

10.byneaH koHe4YHOro MHoXecTBa. MoLHocTb ByneaHa.

11. NpumMeHeHne TeOpM MHOXECTB M OTHOLLEHWUI K pENSLMOHHON
MoAenu AaHHbIX.

1.3 1.0cHoBHbIe NpaBuina KOMOMHATOPUKM.
2. lNepecTaHOBKMW, pasMeLLeHns U coveTaHus.
3. OCHOBHblE TUMblI KOMOWHATOPHLIX 3a4ad.

Kom6uHaTOpMKa 4. CBowicTtBa coquaHle. BuHom Hb}OTE)Ha.

5. dopmyna BKNIOYEHMI U UCKNIOYEHWIA.
6. PekyppeHTHble COOTHOLLEHUS, Yncna duboHavum.
7. MoHaTne o npon3BoasaLmMX PYHKLUAX.

1.4 Anrebpa Bbicka3blBaHWN. 1.MoHATHe BbickasbiBaHWs. JlIormyeckne 3HayeHusi BbiCKa3blBaHWN.

Bynesbl GyHKUUK Onepauun Hag BbicKasbiBaHUSMU  (OTpULIAHNE, KOHBIOHKLUA,

ON3BIOHKUNS, UMMMAMKauus, akBuBaneHumsi, ctpenka [lupca,
wrpwux Weddepa, cnoxeHne no moaynio Asa).
2.MponosuunoHansHaa dopmyna.  KoHkpeTusaumsa ¢opmynbl.
Teopema 0 NOrMYecKoM 3HaAYEeHUM COCTaABHOrO BblCKa3blBaHMS.
3.Knaccudpumkauus dopmyn anrebpsbl BblCKa3blBaHUI
(BbIMONHUMBIE, TaBTOMNOMMKW, OMPOBEPXUMbBIE, TOXOECTBEHHO
noxHble). TeopeMbl 00 OCHOBHbIX TaBTOMNOIUSAX.
4.TloHATMe paBHOCUMbHLIX hopmyn. Jlornyeckoe cneacreve.
5.MpaBuna noru4eckux ymosaknoyeHun. [lokasaTenbcTsa.
AkcnomaTtumyeckme Teopun.
6.byneBbl  dyHkuun. Cnocobbl 3agaHua  ByneBbiX  PYHKUWNA.
PaBHble dyHKuuN.
7.0BoncTBeHHble PyHKuUK. MNPUHLMN ABONCTBEHHOCTMW.
8.0nemeHTapHas AM3bIOHKUMS. [M3bIOHKTMBHAA HopManbHas
dopma. Teopema o npeactaeneHnn dyHkumn B suae COHO.
9. OnemeHTapHasi KOHBLIOHKUMA. KOHBIOHKTMBHas HopManbHas
dopma. Teopema 0 npeacTaBneHuMn byneBon yHKLUUKM B BUAE
CKHo.
10. MuHummuzauma 6yneBbix cyHkumin B knacce OH®. Meton
KBaiHa HaxoxaeHuss MOHO.
11. MonuHom XKerankuHa.
12.0npepeneHne 3amblkaHus. CBOMCTBA 3aMblkaHUSA. 3aMKHYTbIE
knaccel (TO,T1, S,M,L).
13.MonHasa cuctema ©OyneBbix (yHKUMWA. Teopema O MNOMHOTE
OBYX CUCTEM.
14.Teopema o0 pyHKLUMOHarbHOW nosnHoTe. basuc.
15..PenenHo-koHTakTHble cxemMbl (PKC). OcHoBHble 3agaun
Teopun PKC.

15 Jloruka npegukaToB 1. NonaTHe npeaukarta. Knaccudpukaums npegukaTos.
2.KBaHTOpbI OBLIHOCTM U CYLLLECTBOBaHUS NPEANKATOB.
3.®opMynbl  NorvkM  npegukatoB  (onpegeneHuve, MNpuMepsl,
3aMKHYTble, OTKpbITble ¢OpMynbl, TaBTOMOMMW, BbINONHUMAS,
TOXOECTBEHHO UCTUHHAA (NoxHasi) doopmyna).
4.PaBHocunbHble  ¢opmynbl.  OCHOBHblE  PaBHOCUITBHOCTHU
dopmyn Norvkn NpeankaTos.
5.NpuBeneHHaa dopma Ana  opMyn  JOrMKA  NpeaukaTos.
Teopema o cyLlecTBOBaHUU NpnBefeHHON PopMbl.
6.MNpenBapeHHas HopManbHasi dopma. Teopema o]
CyLLIeCTBOBaHWUW NpefBapeHHON HoOpManbHOW (POpMbl

1.6 1.MoHaTne anroputma. TpeboBaHusa, npegbsBNseMble K
anropuTmam.

OnemeHTbl Teopun
2. OnncaHue MmalwmnHbl TblopuHra.
anropuTmMoB

3. BbiumcneHns yHKUun Ha malumHe TelopuHra. ANroputMmnyecku
HepaspeLwnmble Npobrembl.




4. PeKypcuBHble  QYHKUUWN. MPUMUTUBHO pPEKYpPCUBHbIE W
YaCTUYHO  peKypcuBHble  yHKUMM. Knaccbl  peKypCMBHbIX
YHKUNRA.

5. Tesuckl TelopuHra un Tesuc Yepua.

6. HopmanbHbin anroputm Mapkoga.

1.7

Teopus rpacdoB

1.MoHaTne rpada. Cnocobbl 3agaHns rpados.

2. Onepauuun Hag rpadamu.

3. [epeBo. KpaTyaiiiee ocToBHOE AepeBO rpada.

4. MeTpuyeckme xapaktepucTuku rpacda.

5. 3agaum o KpaTyanmwem u Kputudeckom nytn. CBA3b C
3agavamu CeTeBOrO ynpaBreHusl.

6. OcHOBHble Yncna Teopun rpados.

7. QrinepoBbl rpadbl.

8. T[loTokm B ceTax. Teopema ®oppa-PankepcoHa o
MaKkCUManbHOM MOTOKE U MuHMMansHOM paspe3e. OCHOBHble
0606LLeHNs.

9. OcHoBHbIe nNpuknagHble 3agayun teopum rpagos (O630p).

2. MpaKkTnyeckmne 3aHATUA

21

OnemeHTbl TeopUM
KOHEYHbIX MHOXECTB U
OTHOLUEHMWN

1.MoHatne  mHoxectBa. Onepaumm Hag  MHOXECTBaAMM.
Ovarpammbl Onnepa —BeHHa.

2.CeoncTtBa onepaumim Hag MHOXECTBaMMU.

3.MpaAmoe npousBegeHve MHOXecTB. MoLWHOCTL  NpsAMOro
Npoun3BefeHNst KOHEYHbIX MHOXECTB.

4.0THoLweHuns. Crnocobbl 3a4aHNSA OTHOLLEHWUNA.

5.0nepauun Hag OTHOLLUEHUSAMMN.

6.CBoicTBa GUHAPHBLIX OTHOLLEHWIA.

7.0THOWEHNE 3KBMBArNEHTHOCTM,  pa3bMeHne MHOXecTBa Ha
knaccol. CBA3b Mexay HUMN.

8.0THoWweHMe nopsgka. YacTM4HO M NMMHEWHO YNOpPSAOYEHHbIEe
MHoXecTBa. [lnarpamma Xacce.

9. MoLHOCTb MHOXECTBA.

2.2

KomburHaTopuka

1.0OcHoBHbIe NpaBuia KOMOMHaATOPUKK.

2. [NepecTaHOBKM, pa3meLleHns N CoYeTaHus.

3. OCHOBHblEe TUMbl KOMOMHATOPHbLIX 3a4au.

4. ®opMyna BKITHOYEHNA U UCKITIOYEHNIA.

5. PeKyppeHTHble COOTHOLLEHUS.

6. PelweHne koMOMHATOPHbIX 3a4ay C MOMOLLbIO NPOM3BOASALLMX

DYHKUNRA.

2.3

Anrebpa BbickasbiBaHUN.
Bynesbl dyHKUUN

1. NoHatue BbICKa3blBaHUS. Ilornyeckne 3HayeHus
BbiCka3biBaHU. OnepaumMm Hag BbICKa3blBaHWUAMU (OTpuLaHMeE,
KOHBIOHKUNSA, AU3BIOHKLNS, UMMIMKALMS, SKBMBaNeHUmMs, cTperka
Mupca, wtpnx Weddepa, cnoxeHne no moaynio ABea).

2. bynesbl dyHkuun. Cnocobbl 3agaHusa GyneBbiX yHKUNNA.
PaBHble yHKUNN.

3. [iBoricTBEHHbIE (PyHKUMKU. [TpUHLUMN ABOUCTBEHHOCTMU.
4.9nemMeHTapHas OM3bIOHKUMSA. [U3BLIOHKTMBHAA HopManbHas
dopma. Teopema o npeacrasneHnn pyHkumn B suge COHO.

5. OnemeHTapHas KOHBLIOHKUMS. KOHBIOHKTMBHas HopMarbHas
dopma. Teopema o npefcTtaBneHnn byneBon yHKUMN B BUAE
CKHo.

6. MuHumumsaums OyneBbix yHkUMn B knacce OH®. Metopa
KeanHa HaxoxaeHus MOHO.

7. MonuHom >KerankuHa.

8 3aMKHyTble Knacchl.

9. .lNMpoBepka NonHoOTbl cuctembl. OnpegeneHne H6asuca MONHOW
CUCTEMBI.

10.PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3apaun
Teopun PKC.

2.4

Jlornka npeguKkaTtoB

1. Jlormyeckue onepauumn Hag npeaMkaTamu.
2.KBaHTOpbl OGLIHOCTU M CYLLECTBOBAHMSA NpeankaTos.




3.PaBHocunbHble  ¢opmynbl.  OCHOBHblE
dopmMyn Norvkun npeankaTos.

4.MpuBegeHHas oopma Anga opmyn SIOrMKU NnpeavkaTos.

PaBHOCUITBHOCTU

2.5 1. MNMocTpoeHne malumHbl TblopUHra
2. BeluncneHusa dyHkumn Ha maumHe ThlopuHra. ANropuTMUYECKn
OnemeHTbl Teopuu | HepaspeluMMble Npobnemsbl.
anroputmoB 3. PekypcuBHble  dyHKUuMW.  [IpUMUTMBHO PEKYPCUBHbIE WU
YaCTUYHO  peKypcuBHble  YyHKUMKW. Knaccbl  peKkypCUMBHbIX
dyHKUUR.
2.6 Teopus rpacos 1.MoHaTne rpada. Cnocobbl 3agaHua rpados.

2. Onepauuun Hag rpagamu.

3. [epeBo. KpaTyaniee oCcToBHOE AepeBo rpaga.

4. MeTpu4yeckne xapaktepucTukm rpaca.

5. 3apgaunm o0 KpaTyaMwem u KPUTUYECKOM MyTW.
npobrnemMamm ceTeBoro yrnpasneHusl.

6. OcHOBHble Yncna Teopun rpados.

7. MNotokm B cetax. OnpegeneHve MakCMManbHOro MOToKa W
MUHUMAarnbHOro paspesa.

10. OcHoBHblE NpUKNaaHble 3agavm Teopun rpados.

Cessb C

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONIMYECTBO YacoB)

Ne HavnmeHoBaHue Tembl CaMocTosTenanas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopatopHbie paGoTa Bcero
MpeomeT, mctopus u
1 | nepcnekTuBbl pa3BnUTUA 1 2 3
ONCKPETHON MaTeMaTuKu
SnemeHTbl TeopUM
2 | KOHEYHbIX MHOXEeCTB U 9 10 10 29
OTHOLLEHUN
3 KombuHaTopmka 11 1 16 38
4 Anre6bpa BbIiCKa3biBaHUMN. 11 11 16 38
Bynesbl QyHKUMK
5 | Jloruka npegukaToB 10 10 12 32
6 OnemeHTbI Teopun 11 11 16 38
anropuTMoB
7 | Teopus rpacpos 11 11 16 38
UToro: 64 64 88 216

14. MeToau4eckue yKkasaH1MA Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0byHaroUUMCS MO 0C80EHUK QUCUUNIUHBI: yKa3aHue Haubosiee CrioxHbIx pa3denos, paboma ¢

KOHCriekmamu fieKkyudl, npe3eHmauyuoHHbIM MamepuasioMm, pekomeHAayuu o 8bINofIHEHUIO Kypcoeol pabomei, no
opaaHu3ayuu camocmosimesibHol pabomael o ducyurnuHe u op)

AyOuUTOpHbIE U BHEAyAUTOPHbIE (CaMoCTosITeNbHbIE) POPMbI y4ebHON paboThl cTyaeHTa
UMEKT CBOEN UEnbl NPUOOpPETEHME MM LENOCTHOM CUCTEMblI 3HAHUKW NO  AUCUUNIIMHE
«[unckpeTHaa maTemaTtuka». Mcnonb3ysa NEKUMOHHbIN MaTepuan, Y4eOHUKN, OONONHUTENbHYIO
nutepaTypy, NPOsABNSAs TBOPYECKUM NOAXOA, CTYAEHT rOTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccMatpmBas WX Kak AOMONHeHue, yrnybrneHwe, cuctemaTm3aumio CBOUX TeopeTUYecKux
3HaHun. CTygeHT pgormkeH npuitv B BY3 € noHumaHuem TOro, 4to CaMOCTOSITENIbHOE
OBrlafieHne 3HaHUSMN ABNAETCS HEOTbEMIIEMOWN YacTbio 0OpasoBaTenbHOro npouecca.
OcBoeHMe ancunnnuHbl NpeanonaraeT cnegyowme HanpasneHns paboThbi:

- N3y4deHne NOHATUMHOro annaparta AUCLUUNIUHLI,

- U3y4eHne TeM CamMOoCTOATESNbHOM MOArOTOBKM MO Yy4eOHO-TEMATUYECKOMY NIIaHY;
- paboTy Hag OCHOBHOW N OOMOMAHUTESNbHON NUTEpaTypoMu;




- N3y4YeHne BOMNpOCOB AN CAMOKOHTPOIIS (CaMOnpoBepKN);

- CaMOnNoAroToBKa K NPaKTUYECKNUM U APYIMM BUAAM 3aHATUN;

- camocTosiTenbHada paboTta cTygeHTa Npyv NOArOTOBKE K 3K3aMEHYy.

lMpopaboTka nNEKUMOHHOro Kypca 4BMAETCA OOHOM W3 BaXHbIX aKTUBHbIX hopm
camocToATenbHOM paboTbl. Jlekunsa npenogaBatens He SABMSETCS 03BYYEHHbIM ydebHUKOM, a
npegcrasnseT nnog ero nHanemayanbHoro TeopdectBa. OH 4YnTaeT CBOW aBTOPCKUMM KypC CO
CBOEN JI0rMKOW, CO CBOUMU TEOPETUYECKUMN U MeToanveckumu nogxogamu. CTyOeHTy BaXkHO
NMOHATb, YTO NEKUMsA eCcTb CBoeobpasHasi TBopyeckass popMa camMocTosTenbHOM paboTbl.. Bo
BpeMs NeKkuum MOXHO 3afaTb NeKTopy BOMpoc. Bonpockl MOXHO 3adaTb U BO BpeMs nNepepbiBa
(MMCbMEHHO UnM YCTHO), a Takke Mocne nekuum MNu nepeq Hayanom odepenHon. Jlektop
HangeT popmbl 1 CNOCOBLI pearnpoBaHUs Ha BONPOChI CTYAEHTOB.

Anga obnerdeHns npouecca YCBOEHWUSA NIEKUMOHHOIO MaTepuara B KOHUE KaXaon nekumm
CTyAeHTaMm JaeTcs nepeyeHb TEOPETMYECKMX BONPOCOB, KOTOPbIE AOSMKHbI ObITb NOATOTOBMNEHDI
K npakTtudeckomy 3aHAaTuo. Kpome TOro, npeanaraetcd CaMOCTOATENbHO pewnTb psag
TeopeTnyecknx 3agau.

MeTogonornyeckMe pekoMeHgaumMM MO OpraHu3auun  CcaMoCTOATeNbHOW  paboTbl
CTyOEeHTOB

MeTogonornyeckne pekoMeHaauun Mpu3BaHbl MOMOYb CTyAEHTaM OpraHn3oBaTb
CaMOCTOATENbHYIO paboTy npu M3y4eHMM Kypca: C MaTepuanamu nekunmn n CeMMHapPCKUX
3aHATUMI, nuTepaTypbl MO obwuMm M crneumanbHbiM Bornpocam. CamocTtosTenbHass paboTa
CcTygeHTa AOSbPKHa onupaTtbCs Ha COOPMUPOBAHHbLIE HABbIKM M YMEHUs, NpuobpeTeHHble BO
Bpemsi 0bydyeHus B cpegHenm wkone. B BY3e cTyoeHT [OMKEH NOBLICUTHL YPOBEHb
camocTodaTenbHOCTU. CocTaBnsowen KOMMNOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTypon No TemMe 3aHATUIA, HY)XKHO AenaTb BbIMUCKM TEKCTa, COoAepKallero
XapaKTepPUCTUKY WSIM KOMMEHTapuUn Yyxe 3Hakomoro Bam wuctovHuka. YMmeHue pabotatb C
nUTepaTypon O3HayaeT Hay4uTbCS OCMBICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNUTb K OCBOEHWUIO HAay4YHOW NUTepaTypbl, PEKOMEHOYETCs YTeHne Y4eOHUKOB U Y4eOBHbIX
nocobun.

MeToanyeckme pekoMeHaaumm rno NoAroToBKE K ak3aMeHy

Mpn nogrotoBke K 3K3ameHy criegyeT B MOMIHOM Mepe MCMNofb30oBaTh NEKUWNOHHbIN
MaTepuan n akageMmyecknin Kypc ydyebHuka, pekoMeHA40BaHHOro npenoaBsaTenem.

MeToaomyeckme pekoMeHgaumm npu Mcnonb30BaHUM ANCTAHUMOHHBLIX 06pa3oBaTefibHbIX
TEXHONOrnm

Mpn ncnonb3oBaHMM ONCTAHUMOHHBIX OBpasoBaTerlbHbIX TEXHOMOMMA U 3NIEKTPOHHOIO
oOy4yeHnss BbINONHATL BCe YKasaHud npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO noknyaTthes K online-3aHaTnam, cobniogate pekoMeHgaumMm no opraHmM3aumm
CaMOCTOATESNIbHON paboThl

15. lepeyeHb OCHOBHOM WU [AOMNONHUTENLHOW §NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
HeoOGXxoAnMbIX ANA OCBOEHUA AUCLUUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 COOmeemcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi CK8o3Hasi Hymepauyusi 0515 ecex audo8 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n McTouHMK

1 MonunkaHoBa, W. B. [OuckpeTHas matematuka : y4yebGHoe nocobue / W. B. lNonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 ¢. — ISBN 978-5-88210-968-3. — TeKCT : aneKTpOHHbIN // JlaHb
: ANEeKTPOHHO-6MbnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/176480

2 Lesenes, KO. . OuckpetHaa matemaTuka : ydebHoe nocobue / HO. I1. LLleBenes. — 4-e u3g.,
ctep. — CankT-lNeTepbypr : Nanub, 2019. — 592 c. — ISBN 978-5-8114-4284-3. — TekcT :
3MEKTPOHHBIN // JlaHb : 3NEeKTPOHHO-bNbNMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/118616

3 Cyponnatos, C. B. [luckpeTHast MaTematuka : y4ebHuk / C. B. Cygonnatos, E. B. OBYnHHUKOBA.

— 5-e n3g. — Hoeocmbupcek : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-bubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118335

4 MukoHnu, C. B. OuckpeTHasi MaTemaTtuvka Ansi 6akanaBpa: MHOXXECTBA, OTHOLIEHWS, (DYHKLINK,




rpadebl : ydebHoe nocobue / C. B. Mukonn. — CaHkt-INeTepbypr : JlaHb, 2021. — 192 ¢. — ISBN
978-5-8114-1386-7. — TeKCT : aNeKTPOHHLIN // JlaHb : 3nNeKkTpoHHO-6MGMoTeYHas cncrema. —
URL.: https://e.lanbook.com/book/168465

Epycanumckuin, A. M. [uckpeTHaa matemaTtvka. Teopusi U MNpakTUKym : y4ebHuk / A. M.
Epycanumckuin. — CaHkT-lNeTepbypr : JlaHb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TekcT: 9NeKkTpoHHbIi //  JlaHb :  SNEeKTPOHHO-OuGnMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/169172

6) gononHuTenbHasa nuTeparypa:
Ne n/n McToYHUK

6 AcaHoB, M. O. [luckpeTHas matematuka: rpadbl, MaTpomabl, anroputmel : y4ebHoe nocobue /
M. O. AcaHos, B. A. bapaHckuin, B. B. PacuH. — 3-e n3a., ctep. — CaHkt-lleTepbypr : JlaHb,
2020. — 364 c. — ISBN 978-5-8114-4998-9. — TeKCT : 9neKTpOHHbIN // JlaHb : 3NEeKTPOHHO-
onbnunotedHas cuctema. — URL: https://e.lanbook.com/book/130477

7 KysawnckoBa, 0. E. Anroputmbl OuCKpeTHOM Martematuku : ydebHoe nocobue / 1O. E.
KyBanckoBa. — YnbsiHoBCK : Ynl'TY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6nbNnoTeyHas cucTtema. — URL:
https://e.lanbook.com/book/165014

8 LWesenes, HO. IN. MNpuknagHble BoNpockbl ANCKPETHON MateMaTtuku : ydebHoe nocobue / HO. T1.
Leenes. — CaHkT-lNeTepbypr : JlaHb, 2021. — 356 c¢. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6nbNMoTeyHas cucrtema. — URL:

https://e.lanbook.com/book/169034

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnaneHble pecypcbl MIHTEPHET) :
Ne n/n Pecypc

9 OBC YHuBepcutetckas 6ubnmoteka on-line Pexum goctyna: hitps://biblioclub.ru/

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

11 OneKkTpoHHO-6nbnuoTeyHasa cuctema «YHuBepcuteTckaa bubnuoteka online (goctyn
ocyuwiecTBnsieTca no agpecy: https://biblioclub.ru/);
12 OnekTpoHHas bubnuoteka BI'Y https://www.lib.vsu.ru/
MaTtemaTtunyeckas norvka / MOTU — HMNOO.— Pexnm goctyna:

13 https://openedu.ru/course/spbstu/MATLOG/

14 MaTemaTtunyeckas noruka. NonutexHnyeckui Barnag / Cr6lry — Coursera — Pexxum goctyna:
Matematunyeckas norvka. Monurexumnyeckun B3rnag | Coursera

15 MeToabl n anroputmbl Teopuu rpacos / YHuepcutetr UTMO 3.— HIMOO.- Pexum goctyna:

https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToabl 1 cpeacTtea
OnckpeTHaa matemaTuka (MMU, DUNT)/ 1O.B. BoHgapeHko.— — ObpasoBaTenbHbIV nopTan
16 «INeKTPOHHbIN YyHUBepcuteT BI'Y». — Pexum goctyna: Kype: JuckperHas maremaruka (ITIMU,
DOUNT) (vsu.ru)

16. MNepeyeHb y4eOHO-MeTOOUYECKOro obecrnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemoOou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rnpakmuyeckux (KOHMpPOoIbHbIX), Kypcoabix pabom u dp.)

CamoctoaTenbHaa pabota obyyatowerocsa [OOfMKHA  BKMAYaTb  MOATOTOBKY K
NPaKTUYECKUM  3aHATMAM, MNOATOTOBKY K  MPOMEXYTOYHOW aTtectaumui. [Ons  atoro
peKOMeHOyeTCs OCBOUTb TEOPETMYECKUI MaTepuarn, COOTBETCTBYHLUMX TEM, MO KOHCMNeKTam
NeKuMn 1M npeseHTaumoHHOMY mMaTtepuany, pasmelleHHomy Ha QO pecypcax, nutepaTypy u3
npeacTaBneHHOro HXKe NepeyHs, maTepuarnbl C TeMaTUYEeCKUX pecypcoB ceT HTepHerT.

Ne n/n MICTOYHMK
Benbmecosa, C. C. NpakTukym no gUCKpeTHon MaTemaTtuke : y4ebHO-meToamyeckoe nocobue /
C. C. benbmecoBa. — HwxHun Hoeropog, : HHIY um. H. WN. NNo6ayesckoro, 2018. — 34 ¢. —

1 TeKCT : anNeKTPOoHHbIN // JlaHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. COOpHUK 3agay no AMCKpeTHoW maTtemaTtuke : ydebHoe nocobue / C. O.
> Koxyxos, . . CoBepTkoB. — 2-e n3g., ctep. — Cankr-lNeTepbypr : JlaHb, 2021. — 324 c. —

ISBN 978-5-8114-2588-4. — TeKCT: 9NeKTPOHHbIA // JlaHb : 3NeKTPOHHO-OMONMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/169071

MowuceeHkoBa, T. B. [luckpeTHas MaTemaTtuvka B npyMepax 1 3agadax : yiuebHoe nocobue / T. B.
3 MowuceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
ANEKTPOHHbLIN // J1aHb : 3NEKTPOHHO-6nbnnoTeyHas cucrema. — URL:



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

https://e.lanbook.com/book/157583

Babunuesa, WN. B. [nuckpetHaa maTtemaTuka. KoHTponupyowme matepuarnbl K TECTUPOBaHUIO :
y4yebHoe nocobue / V. B. babuueBa. — 2-e n3g. — CaHkr-INeTepbypr : JlaHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT: SneKTpPOHHbIN // JlaHb 3NEKTPOHHO-6MbnNnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/168563

17. WHdoOpmMaUNOHHbIE TEexXHONOruM, ucnonb3yemble ANA peanu3auum y4ebHOWM
AUCLUUNSINHBI, BKMKOYas nporpaMmmHoe obGecneyeHne U MHEPOPMaLMOHHO-CMpPaBO4HbIe
cucteMbl (NMpyn Heo6Xxo0AUMOCTH)

AucumnnuHa peanu3yeTcss C MPUMEHEHMEM JNEKTPOHHOrO O00y4YyeHus WM AUCTAHUMOHHbBIX
obpasoBaTenbHbIX TEXHOMOMMN. [na opraHMsauMmM camocTosTeNbHOM paboTbl obydatowmxca
nucnosnb3dyeTca oHManH-kypc «[uckpetHas maTtematuka (MMMU, ®UNT)», pasmelneHHbIn Ha
nnatgopme 3nekTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WHTepHeT-pecypchl,
npvBeaeHHble B N.158.

NHopMaLMOHHbIE TEXHONOMMN ANs peanua3aumm y4ebHon ANCLUMNINHDI:

- TEXHONOMMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U NpenogaBaTtens
nocpeacTBoM cry>0 (CepBMCOB) MO NEPECHISIKE U MOMYYEHNIO SNEKTPOHHbIX COOBLLEHWIA, B TOM
Jyucne, no cetn NIHTepHeT;

- CePBUC 3NEKTPOHHON NOYTLI A5 onepaTMBHOM CBA3U NpenogaBaTterns U CTy4eHTOB.

NMporpammHoe obecneveHune:

OC Windows 8 (10), nHtepHeT-6paysep (Chrome, Angekc.bpaysep, Mozilla Firefox), O Adobe
Reader, nakeT ctaHgapTHbIX OPUCHBIX NPUNOXEHUA Anst paboTbl C AOKYyMEeHTamu, Tabnuuamm
(MS Office, MonOduc, LibreOffice), Free Pascal (cBo6ogHoe n/vnun 6ecnnaTtHoe 10), Microsoft
Visual Studio Community Edition (cBo6ogHoe n/unu 6ecnnatHoe IM0O).

18. MaTepuanbHoO-TeXHU4YecKoe obecneyeHme AUCLUUNIINHDI:

Ayantopus AomkHa OblTb  obopygoBaHa: y4vebHas Mebenb, komnbioTep (HOYTOYK),
MynbTUMeannHoe obopyaoBaHue (NPOEKTop, 3KpaH, CpencTBa 3BYKOBOCMPOU3BEAEHUS),
AonyckaeTcs nepeHoCHoe obopyaoBaHMe.

Ona camoctosiTenbHOM paboTbl  HEOOXOAMMbl  KOMMbIOTEPHbIE
OCHaLLIEHHbIE KOMMNbOTEPAMUM C AOCTYNOM K ceTu VHTepHeT.

Knaccbl, noMeLwieHuns,

19. OueHO4Hble cpeacTtBa Ans nposeneHus TeKymeﬁ n HpOMe)KyTO‘-IHOﬁ aTtrecrtauum

MopsiAoK OLIeHK OCBOEHMS 0ByYatoLmmMmmcs y4ebHOro matepuana onpeaensiercs
cofepXaHveM criedyroLwmnx pasgenos ANCUUMIUHGI:

HavmeHoBaHue WHankaTop(bl)
r’,\;gn pasfena aAvcumnivHbl KO“&';?;?H AOCTVXEHUA OuerouHbie cpeacTsa
(mogyns) H KOMneTeHummn
MpegmeT, nctopus u
nepcneKkTMBbl Pa3BUTKA
1 AVCKPETHON OriK-1 OrliK-1.2 Onpoc
MaTemMaTuKm
OnemMeHTbl Teopun
2. | KOHEYHbIX MHOXECTB U OmnK-1 OI'IK-11.12, OrK- KoHTponbHas paboTa 1
OTHOLLEHUN )
OllK-1.1, OlK-
3 KomBuHaTopuka OrK-1 12 KoHTponbHasa paboTa 1
Anrebpa OrK-1.1, OlK-
4 BbICKa3biBaHUW. bynessbl Onk-1 1.2 KonTponkHas pabota 2




HanmeHoBaHue WHankaTop(bl)
rll\ﬁ pasgena OucuMnivHbl KO“&';?;?” OOCTUXEHNSI OueHo4Hble cpeacTBa
(mopgyns) 4 KoMMeTeHUun
dYyHKUMUK
5 Tloruka npeavkatos OlK-1 OI'IK-11.12, OFK- KoHTponbHasa pabota 3
6 2;;“33:;%3 Teopum OnK-1 OI'IK-11.12, OfK- KoHTponbHasa pabota 3
Teopus rpacos ONK-1.1. ONK- KoHTponbHas paborta 4,
7 OlK-1 J
1.2 [MpaKTMKO-OpUEHTUPOBAHHbIE 3a4aHus.
MpoMmesxyTouHas aTTectaums ﬂenpequb BONpOCOB1, I'IeEI)e?]eHb BOMpOCOB 2
dropma KOHTpOIs — 3k3ameH (1 ceMm), ak3ameH (2 cem) paKT”quK“e;SE':::';' 5 pakTuieckne

20 TunoBble OLEHOYHbIE cCpeAcTBa U MeToAMYECKMEe MaTepuanbl, onpeaensroLline
npoueaypbl oLueHUBaHUs

20.1 TeKywWMN KOHTPOJSb yCNeBaeMocTu

KoHTporb ycneeaemocTu no AUCLUUMIIMHE OCYLLECTBMSAETCS C MOMOLLBIO CrieayHoLLmMX
OLIEHOYHbIX CPEeACTB:

- JomaluHne 3agaHus;

- NMpakTUKo-OpNEHTUPOBAHHbIE 3a4aHus;
- KoHTpornbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl

KoHTponbHas pabota Ne 1 (TunoBon BapnaHT)

Ne1. [Hokaxute: AcBUK < A\BcK

Ne2. Kakumn cBorictBamn (pednekcMBHOCTb, CUMMETPUYHOCTb, TPAH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obrnagaeT OMHaApHOE OTHOWEHWE p (OOBACHUTL), a KakMMWU He

obnapaet (npuBectn KOHTpnpumepbl)?. MOXHO NM p OTHECTU K cneuuanbHbiM OMHAPHbBIM
OTHOLLEHMAM (OTHOLLEHMSIM 3KBUBANEHTHOCTU, Nopsaka)?

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

Ne3. B otaene HUAWM paboTatoT HECKOMBbKO YENOBEK, MPUYEM KaXObll U3 HUX 3HAET XOTHA
Obl OAWH UH. A3bIK.
6 3HaT aHIMUNCKUNA, 6 — HEMEUKNI, 7 — ppaHLy3CKMW. 4 3HAKOT aHIMUUCKUN U HEMELKUI, 3 —
HeMeLuKnin 1 ppaHuy3ckuin, 2 — dpaHuy3ckui n adrnminckun. OOnH YenoBek 3HaeT Bce Tpu
a3blka. Ckonbko yenoBek paboTaeT B otaene? CKONbKO 3HAKOT TONTbKO HEMELIKUIA?

Ne4. Ckonbkummn cnocobamm MoxHO pas3butb 30 paboumx Ha 3 Gpuragbl no 10 yenosek?
Ha 10 rpynn no 3 yenoBeka B Kaxgon? (NOps4oK BHYTPWU Fpynn M NOPSOOK CaMuX rpynn He
BaXEH).

Ne5. Y mambl m s6nok u n rpyw. Kaxagbli geHb B TevyeHune (m-+r) gHen nogapsia oHa
BblAaeT cbiHy No 1 ppykTy. CKONbKMMK cnocobammn aTo MOXKeT BbITb caenaHo? (ppyKTbl O4HOro
BMAA CYNTAIOTCHA OQUHAKOBbLIMM)

Ne6. Ckonbko KOMBGUHaLMI MOXHO COCTaBUTb U3 ByKB CroBa «KapukaTypa», eCinu rinacHble
OyKBbI HE OOIMKHbI UATU Noapsa?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMmnyeckux yaca.
[ns oueHuBaHusa pesynbTaToB paboTbl uMcnonb3dyeTca 4-6annbHasd wana: «OTSIMYHOY,
«XOPOLLO», «yOOBNETBOPUTENBHOY, KHEYAOBETBOPUTENBHOY.



CooTHoLweHWe nokasaTeneun, Kputepues u LWKarbl OUeHBaHNA Pe3yrnbTaToB o6yqu|/|;|.

KpuTepun oueHmBaHus Llikana oueHok
O6y4arowmmncsa BepHO peLluns He MeHee 5 3agaHun. OmisuyHo
BepHo pelleHo 4 3agaHus. Xopowo
BepHo peweHo 3 3agaHus. Ydosnemeopu-
mersbHO
BepHo pelueHo meHee 3 3agaHun Heydoenemeopu-
mersbHO

KoHTponbHas paboTta Ne 2 (TunoBou BapuaHT)

fi=(xvy)>(yz&x), fh,=xyvz, fz=KX->12)->(y—>X).

Ne1. [Ons fl noctponte COAH®, CKH®, MK agByma cnocobamu (C nomouibio Tabnuubl
WUCTUHHOCTM M C NOMOLLbKO PaBHOCUITbHBIX NPeobpa3oBaHni).

Ne2. Onpepenutb, kakuMm knaccam 6yneBbix yHKUM npuHapnexut f, a kakum He
npuHagnexuT (oTeeTbl 0bocHOBaTL).

Ne3. [MpoBepuTb, ABMAETCA NW MOMHON cuctema pyHKkunn F = {fl, f5, f3}. Ecnu ga, o
HanTK ee 6asuc.

Ne 4. [lo nogo3peHM0 B COBEpPLUEHHOM NpecTynneHun 3agepxanu bpayHa, [koHa u
Cmuta. OgnH 13 Hux 6biN yBaxXaembiM B ropoge CTapukom, Apyron Obin Manon3sBecTHbIM
YUHOBHWKOM, TPETUA — WM3BECTHbIM MOLUEHHUKOM. B npouecce cneactBua cTtapuk roBOpUI
npasay, MOLIEHHWUK firan, a TpeTun 3agep>KaHHbIN B O4HOM Ciyyae roBopun npasay, a B Apyrom
— Noxb. BOT, 4TO OHM yTBEpPXKOANMN:

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

[xoH: «bpayH He BuHoBaT. Npectynnenue cosepumn CmMuT».

CmuT: «5 He BMHOBaT. BuHoBeH BpayH».

Onpepennte nmsa ctapmka, MOLIEHHUKA M YAHOBHMKA U KTO U3 HUX BUHOBAT, €CN N3BECTHO,
YTO NPECTYNHUK OOMH.

Vka3anue: b — BunoBart bpays, /| — BunoBat /[xoH, C — BuHOBaT CMHT.

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMuUdeckux yaca.

[ns oueHnBaHuA pesynbTaTtoB paboThl Mcnonb3yetca 4-6annbHas wana: «OTIIMYHOY», «KXOPOLLOY,
«y[0BNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHVe nokasaTenemn, KpUTEPMEB W LLKanbl OLLEHNBaHWSA pe3ynbTaToB 00yYeHns.

Kputepuu oueHmsaHus LLikana oueHoK

BepHo pelueHbl 4 3agaHus unu gonylleHa apupmeTmyeckas owmnbka B OminuyHo
OOHOM M3 3ajaHWI NPU BEPHOM pELLEHUUN OCTanbHbIX

BepHo pelleHo 3 3agaHus. Xopouwo
BepHo pelueHo 2 3agaHus. Ydoenemsopu-
mesibHO

PeweHne He yOoBINETBOPAET HWM  OOHOMY U3  NEepedUCrieHHbIX Heydoenemeopu-




| kpuTepues. | menbHO

KoHTponbHas pabota Ne 3 (TunoBow BapuaHT)

Ha R?sapaH npeavkat Px,yY)=(y|[>2) —>(y= X2).
Ne1. M306pasnTb Ha gekapToBOM NSIOCKOCTM 06nacTb UCTUHHOCTU NpeankaTa.
Ne2. PaccmoTpetb npegukatbl VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpegenuTb, OT KaKNX NepPeEMEHHbIX OHW 3aBUCHT;
2) BbIMMCNUTb 3HAYEHNA 3TUX NpeauKaToB AN 2-3 pasfMYHbIX 3HAaYEHUN
NnepeMeHHbIX;
3) K KakMM Knaccam npeamnkaToB MX MOXXHO OTHECTUN?
Ne3. Bblunciutb 3HadeHua VX Ay P(X,y), Vy Ix P(x,y), Ix vy P(x,y),

Ay VX P(x,y), VX Vy P(X,y). OTBeTbl 06BbACHUTS.
Ne4. Kakasa pyHKums nonyyvaetca u3 g(x)u h(x,y,z) ¢ MOMOLLbIO CXeMbl NPUMUTUBHOM
pekypcum, ecrim g(x)= x, h(x,y,z)=z% ?

Ne 5.3anucaTtb nporpammy (C KOMMEHTapUsiMn) MaLLvHbl ThiopuHra B andasute A={x, vy,
z, 1}, KOTOpasi B UICXOAHOM CIIOBE BTOPOE BXOXAEHUE «XZ» 3aMEHSET Ha «yX»

KoHTponbHas pabota Ne 3 paccuntaHa Ha 2 akageMuyeckux Jyaca.

Ana oueHuBaHus pesynbtatoB paboTbl ucnonb3yetca 4-6annbHas Lwwana: «OTANYHOY,
«XOPOLLOY», «yO0OBMNETBOPUTESIbHOY, HEYAOBIIETBOPUTENBHOY.
CooTHoLLEHWe NokasaTeneun, KpUTepmMeB 1 LIKarbl OLEHMBAHNA pe3ynbTaToB 00y4YeHus.

KpVITepI/II/I oueHnBaHuda LLikana oueHok

OGyyaoLuiica BEpHO pelinn He MeHee 4 3afaHWii, a B OOHOM U3 Omnuy4Ho
3adaHuiA gonylleHa apudmeTmyeckas oLImbKa.

BepHo pelleHo 4 3agaHus. Xopouwio

BepHo pelleHo 3 3agaHu4. Ydoenemsopu-
meJsibHO

BepHo peleHo meHee 3 3agaHumn Heydoenemesopu-
meJsibHO

KoHTponbHas pabota Ne 4 (TunoBon BapuaHT)

1 2 1
4 3 3 2
G G

1 2
Xl X2 X6 X7




1. laHbl rpadpbl G; 1 G,. Hangute G, uUG,, G NGy, G xG,.

2. OnpegenuTb XpoMaTU4ECKOE YNCI0, YNCO BHELLHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Onsa rpadpa G; onpenenvTtb KpaTyaulimim NyTb OT NEPBOW A0 nocrnenHen BepLUnHbI
4. Ha rpacbe G, onpeaenuTb MakCcMMarbHbIN NOTOK

KoHTponbHasa pabota Ne 4 paccumtaHa Ha 2 akageMudecknx yaca.

[ns oueHmBaHusA pe3ynbTaToB paboThl Mcnonb3yetcsa 4-6annbHas wana: «OTIIMYHOY», KXOPOLUOY,
«y[0BNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenemn, KPUTEPUEB W LLKAsbl OLLEHNBAHWSA Pe3ynbTaToB 00y4YeHUs.

KpVITepI/II/I oueHnBaHuda LLikana oueHok

O6yyaowmmnca BepHo peLumnn He MeHee 4 3agaHuin, Npy 3TOM B OOQHOM Omnu4Ho
n3 3agaHni gonyuieHa apudmetmnyeckasa owmbka.

BepHo pelweHo 3 3agaHus. Xopouwio

BepHo pelueHo 2 3agaHus. Ydoenemeopu-
meJsibHO

BepHo pelueHo meHee 2 3agaHumn Heydoenemesopu-
meJsibHO

MpakTuKo-opMeHTUpPOBaHHbIE 3afaHuUsA

1. MocTpouTb ceTeBou rpaduk.
2. Hantu npogomKkmMTenbHOCTb BbINOMIHEHNA KOMMeKkca pabor.
3. HanTtu BpemMeHHble xapakTepuCTnkmM cobbiTun 1 paboT.

YcnoBue 3agaun.

Coenatb gepeBsAHHbIV ALWKMK (paboTy BbINOMHAET O4MH YenoBek). PaamecTuTb 4OCKN B
COOTBETCTBUM C pasmepamum siwuka (15 muH.), paspesatb OCKM (12 MUH.), CKNENTb YacTun
awmka (40 MUH.), NpUBUTL K KpbILKe Awmka neTnum (8 MuH.), nogoxaaTh, NokKa AWKK BbICOXHET,
N BbITepeTb ero (15 MUH.), NeTnu ¢ KpbILWKOW NPUBUTL K ALKKY (8 MUH.)

Pabota paccuutaHa Ha 1 akagemudeckuin yac. [na oueHuBaHWs pesynbTatoB 06y4yeHus
ncnonbayeTcs 2-6annbHas Wwana: «3a4TeHoy, «He 3a4TEHO.

CooTHoLeHWe nokasaTenemn, KpUTepmeB M LLKasbl OLLEHUBAHUSA pe3ynbTaToB 00yYeHus.

KpMTepI/II/I oueHnBaHunAa LLkana oueHok

BepHo BbINOMHeHbI 2 3agaHns. 3a4ymeHo




| BepHo BLINOMHEHO MeHee 2 3aAaHuiA. | He 3aumero

20.2 NMpomexyTo4yHaa aTrectauus

MpomexyToyHas aTTecTaums No AUCUUNNMHE (3K3aMeH) OCYLLECTBMNSETCS C NOMOLLbIO
creayoLwmx OLEHOYHbIX CPEACTB:

TeopeTnyeckme BoNpocCkl, NpakTU4eckne 3aaaHus.

KoHTporbHO-U3MepuTenbHble MaTepuarnbl 3k3ameHa BKNoYaloT B cebsi TeopeTuyeckne
BOMPOCHI, MO3BOMISIOLLME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWA M MpaKTUYeckue) 3agaHus,
NO3BOMSAOLMNE OLEHUTb CTeneHb COOPMUPOBAHHOCTM YMEHUIA U HABbLIKOB.

[na oueHMBaHMA pe3ynbTaToB OOYYEHUA Ha 3K3aMeHe  MUCMONb3ylTCA crnegyowme
nokasarenu:
1) 3HaHue y4ebHOro matepuana u BnageHue NOHATUNHBIM annapaTom TEOPUU aHANUTUYECKOM
reoMeTpun n IMHENHON anredpbl;
2) ymMeHue pelwaTtb CTaHAapTHblE 3a4a4n aHanUTUYEeCKON reoMeTpun n NMHenHon anrebpsol;
3) BnageHwe HaBblkaMM CUCTEMHOrO aHanu3a npobrnemMbl M MNPUMEHEHUS  MeToOOB
aHanUTU4ecCKon reomMeTpum W JUHENHOW anrebpbl Npu peweHun 3agad B PasfUYHbIX
npuKnagHblx obnacrax;
5) BnageHne HaBblkaMy UCMONb30BaHWUS MHCTPYMEHTOB aHanMTU4eCKON reoMeTpumn 1 JIMHENHON
anrebpbl 4ns peLleHnst NPaKTUKO-OPUEHTUPOBAHHbIX 3aavy.

MepeyeHb BONPOCOB K 3K3aMeHy 1

l.  3OnemeHTbl TeOpUN MHOXECTB

1. OnucaHue MHoxectBa no KaHTopy. OTHOLWEHME MNPUHAANEXHOCTU, BKITHOYEHUS.
PaBeHCTBO MHOXECTB.

2. Cnocobbl 3agaHnUsa MHOXECTB.

3. Onepaumn Hag MHoxecTBamu. Kpyrm Onnepa. CponcrtBa onepauun Hag
MHOXecTBaMu. (O4HO U3 HUX YMeTb AoKa3blBaTb).

4. Tpsmoe npousBeneHne MHoXecTB. MOLLHOCTb NPSMOro Npou3BeAeHUs] KOHEYHbIX
MHOXECTB.

5. OTHoweHus. Cnocobbl 3agaHnsa oTHOWEHUN. [prumepsl.

6. Onepauuun Hag OTHOLLUEHUSMM.

7. CsonctBa OMHapHbIX OTHOWEHUN. (YMETb CTPOMTb OTHOLIEHWA C 3afaHHbIMU
CBOWCTBaMM).

8. OTHOWeHne 3KBMBANEHTHOCTW, pa3dbneHne MHOXecTBa Ha knaccbl. CBsA3b Mexay
HUMMN.

9. OTHoweHne nopsigka. YaCcTMY4HO W NMHEWMHO YNOPSL4OYEHHbIE MHOXeCTBa.
Hwnarpamma Xacce.

10. dyHKUMOHANbHbIE OTHOLLEHUS U OTOBpaKeHns MHOXecTB. CBOMCTBA OTOBPaXKEHUI.
MoLHOCTb MHOXeECTBA.

11. byneaH KOHeYHOro MHoXecTtBa. MowHoCTb byneaHa.

12. PensunoHHas moaenb AaHHbIX.

Il. 3nemeHTbl KOMOMHATOPUKK

1. OcHoBHble npaBuna KOMOMHATOPWUKW: MpaBuna Cymbl M NpaBuna npou3BeneHus
AN ABYX U NPOU3BOSBHOIO Yncrna OObekToB.

2. [oHsiTne r-BblbOpKM (ynopsgoyeHHasi, HeynopsiAioYeHHas, ¢ NoBTopeHusamMu n 6es
MOBTOPEHUN).

3. PasmelueHune C nosBTopeHuMsMn U 6e3 nNoBTOpeHun. [lepecTaHOBKM.
[loka3aTenbCTBO COOTBETCTBYOLLMX (hOPMYII.

4. Co4eTaHus c NOBTOPEHMsIMU N 6e3 NOBTOPEHUI (C AOKa3aTENbCTBOM).



[MepecTaHOBKM C MOBTOPEHNAMM.

CeowictBa coyeTaHun. buuHom HbtoToHa.

dopmyna BKMIOYEHUN U UCKITIOYEHNN.

. PekyppeHTHble cooTHOLEeHUSA. [TopagoKk COOTHOLWEHUS. JIMHENHbIE PEKYPPEHTHbIE
cooTHoweHwua Il nopagka.

9. CgouctBa peweHun JIPC(Il) (nMHenHaa komOMHaumMsa [OBYX peELUEHUn ABNSAETCS
peLLeHnEM).

10. O6wee peweHne JIPC (lI). Teopema o6 obuwem pewenun JIPC (lI) B cnydae
NPOCTbIX KOPHEN XapaKTePUCTUYECKOrO YpPaBHEHMUS.

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

12. YpaBHeHne ®nboHa4um 1 ero peLLeHme.

[ll. OnemMeHTbl MaTeMaTU4eCKOW NOrnKu

1. TlloHATue BbiCKka3biBaHus. Jlormdyeckne 3HayeHWs BbicKasbiBaHMW. Onepauuun Hapg
BbIiCKa3blBaHNAMU (OTpUL@HME, KOHBIOHKUNA, OU3BIOHKUMS, UMMIMKaAUWS, 3KBUBANEHUMS,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaynto Aga).

2. [lponosuumoHansHaa dopmyna. KoHkpeTusauma dopmynbl. Teopema o
NOrMYecKkoM 3HaYeHUM COCTaBHOIO BbiCKa3blBaHUS.

3. Knaccudukaumss dopmyn anredpbl BbiCKasbiBaHUA (BbIMNOMHUMbIE, TaBTOSOMMU,
ONPOBEPXUMbIE, TOXOECTBEHHO JOXHble). TeopeMbl 06 OCHOBHbIX TaBTOMOMMAX
(OokasaTenbCTBO OAHON U3 POPMYIT KaXXO0N TeOpeEMBI).

4. TloHaTMe paBHOCUIbHBIX opMyn. Teopembl O HeoBXOOUMbIX W AOCTATOYHbIX
YCNOBUSAX PaBHOCUNBHOCTN 2 popmMynn (C AoKa3aTerbCTBOM).

5. OCHOBHblE pPaBHOCUIIBHOCTM anrebpbl BbICKa3blBAHUM (OOKa3-BO OOHOWM M3
dopmyn).

6. Jlornyeckoe cnencteue dopmyn. Teopema 0 HeobxooMMOM UM OOCTATOYHOM
yCnoBun norn4eckoro cnencteus. MNpasuna normyecknx yMo3aknioveHun.

7. bynesbl dyHkumn. Criocobbl 3agaHua ©Oynesbix dyHKUuK. [pumepbl. Yucno
ByneBbIX QYHKUMA OT N NepeMEHHbIX. PaBHble GyHKUMN.

8. [BoncTBeHHble yHKUMW. [MpUHUMN ABOMCTBEHHOCTM.

9. OnemeHTapHas OM3bloHKUMA. [AN3bIOHKTMBHAA HopmarnbHast popma. Teopema o
npegcrasneHun gyHkumn B suge COH®. Mpumepsl.

10. OnemeHTapHasa KOHbOHKUMA. KOHBIOHKTMBHAA HopmanbHast dopma. Teopema o
npencrasneHuun dyneson gyHkumn B Buge CKH®. MNpumepsi.

11. OnpegeneHne 3ambikaHus. CBOMCTBA 3aMblkaHMsA.3aMKHYTble Knaccbl. Knaccel T1
nTO.

12. Knacc S camMogBOUCTBEHHbIX YHKUMA. MOLHOCTL MHOXecTBa S, nemma o
3aMKHyTOCTU. Teopema 0 HeCcaMO4BOWNCTBEHHON (DYHKLINN.

13. Knacc M MOHOTOHHbIX OYHKUMA. 3aMKHYTOCTb Knacca. Teopema 0 HEMOHOTOHHOM
dyHKLUMN.

14. Knacc L nuHenHbIX ¢yHKUMn. MoWHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HENUHENHOWN (PYHKLMW.

15. MNonHasa cuctema 6ynesbix PyHKUMNA. [Mpumepbl. Teopema 0 NONHOTE ABYX CUCTEM.

16. Teopema 0 (pyHKUMOHaNbLHOM NonHoTe (Teopema llocTta).

17. MpumeHeHne ByneBbix PYHKLUMI K perenHO-KOHTaKTHbIM CXeEMamM.

© N oo

MpumMepHbIN NepeYeHb NpPaKTUYECKUX 3agaHnn-1

1. [JaHo MHOX€ECTBO A= {1,2,3,4,5,6,7,8,9}. AsngeTca n OTHOLLEHMEe
p={(x,y)e Ax A|X derumcsina'y} ~ OTHOLIEGHMEM  YACTUUHOTO nopsaka?

JlvHenHoro nopsagka? B cnydae nonoXuTenbHOro OTBeTa MNOCTOMTE Awuarpammy
Xacce. NocTponTte maTpuLy CMEXHOCTU OTHOLLUEHUS.



2. [nsa cnepytowet 6ynesoit chyHkumm Haiiaute CKH® cbopmy: f(x,y,z) =(>_< - Z)/\ y.
a. MocTonte Tabnuuy MCTMHHOCTY ABOMCTBEHHOM K T doyHKUmM.
3. [OaHbl koHeuyHble MHOxectBa A u C, rge W =7, ‘C‘ =6. Hagute MoOLLHOCTb

MHOXecCTBa B(A)x B(C), roe B(A), B(C) - OyneaHbl COOTBETCTBYHOLLIMX MHOXECTB.
a. Moctpoiite B(A)x B(C), ecrm A= {1, 2},C = {*®}.
4. Hawntu pelueHne NMHENHOro peKyppeHTHOro COOTHOLLEHNA BTOPOro nopsaka:
f(n+2)=4f(n+1)-3f(n), rne f(1)=2, f(2)=3.
5. TlpuBeante npumep opmyrbl, coaepXalen He MeHee Tpex NEePEMEHHbIX U Tpex

nornyecknx ceasok. lNpuBeanTte ee nwbyto KOHKpeTusaumto. lMocTponTte Tabnuuy
WUCTUHHOCTU aAnsa dpopmynbl. Onpegenute NorMyeckon 3HavyeHmue KoHKpeTm3aumn.

KWM BknitoyaeT B cebs 2 TeopeTnyecknx Bonpoca un 2 npaktudeckmnx saganmna. OguH
13 BOMPOCOB COAEPXNUT TEOPEMY C IoKa3aTeNbLCTBOM
Ana oueHnBaHMs pes3ynbTaToB OOy4YeHWs Ha 3K3ameHe ucnonb3yeTtcs 4-6annbHas
lwana: «OTANYHOY», «XOPOLLO», «yOOBIIETBOPUTENBHOY», «HEYAOBNETBOPUTESTBHOY.
CooTHoLLeHne nokasaTernen, KpUTepmes U LWKanbl OLeHUBaHNSA pe3yrnbTaToB 06ydeHus.

KpMTepVIVI oueHunBaHuaA LLikana oueHok

OTNUYHOE BrafieHUe TEOPWEN W PELLEHWE 3a4ad He HIDKE XOPOLLIEro OmnuyHo
YPOBHSI; NN OTNINYHOE peELLeHVe 3aaad U BNageHue Teopuen He Huke
XOPOLLErO YPOBHS

BrafleHne Teopuein He HUXKE XOPOLLEro YPOBHSI U pelleHue 3agay He Xopouwio
HWXe YOOBNETBOPUTENBHOIO YPOBHS; UMW BNageHne Teopuen He Huxe
YOOBNETBOPUTENBHOINO YPOBHS U peLleHUe 3afay He HUXe XOpoLuero

YPOBHS

yOOBNEeTBOPUTENIbHOE BrafeHWe Teopueil W yOOBMEeTBOpUTENbHOE Ydoenemsopu-
pelleHue 3agad meJsbHo
HeyOoBrneTBoOpUTENbHOE BrnageHve Teopweit; unu | Heydosnemeopu-
HeyOoBNeTBOpUTENLHOE peLleHne 3agay meJsbHo

B crny4ae CrnopHbIX OLEHOK OLEeHKa OKpYrnaeTca B 6OJ'IbLLIyI'O CTOPOHY, ecnun Cpe/J,HI/IIZ 6ann no
KOHTPOJIbHbIM pa60TaM BblLle CI'IOpHOl7| OUEHKN U B MEHbLLYHO, €CITN HUXE.

lNMepeyeHb BONPOCOB K 3K3aMeHY 2
Jloruka NMpEeAuKaToB
1. ToHatne npegukata. Knaccudumkaumnsa npegmkaTos.
2. TloHsATMEe KBaHTOPOB OBLLHOCTM M CyLEeCcTBOBaHUS A4S OAHOMECTHOro npeankata. CeoncTea
ornepaumin B3aTUS KBAHTOPOB OAHOMECTHbIX NPeanKaToB.
3. KBaHTOpbI N-MeCTHbIX NpeauKaToB.
4. dopmynbl NOrMKN NpeaukaToB (onpeaeneHune, NnpuMepbl, 3aMKHYTbIe, OTKPbITbIe (OOPMYIbl,
TaBTONOMMK, BbINOSTHUMAZA, TOXAECTBEHHO UCTUHHAA (NoXHas) hopmyna).
5. PaBHocunbHble hopMynbl. OCHOBHbIE PaBHOCUIBHOCTM (DOPMYI JIOMMKN NPeanKaToB.
6. lNpuBeoeHHas dopma ana dopmyn Jormkn npegukatos. Teopema O CyLleCTBOBaHUU
npuBegeHHon opMbI.
7. lNpegBapeHHaa HopmanbHass dopma. TeopemMa O CylweCcTBOBaHMM MpeaBapeHHON
HOpMansHOW opMbl.
AnemMeHThI Teopuun anropuTtmoB
1. MawwuHa TetopuHra. MoHsTre, npuHunn paboTbl, NpUMepbI.



2.

3.
4.

5.

CoNoO~WNE

Boluncnumblie no  TolopuHry  dyHKUUKW. BblMMCriMMOCTE MO ThIOPUHTY  HOMb-COYHKLMW,

cnefoBaHus, NPOEKTMPOBaHMUs (Bbibopa NnepeMeHHbIX).

Komnosnuunsa mawunH TelopuHra.
PekypcuBHble dyHKUMKU. OnepaTtopbl NOCTPOEHUS PEKYPCUBHBIX OYHKUMIA (Cynepno3nuus,

NPUMUTUBHas pekypcus, B3ATMS d-onepaTtopa). [lpuMuMTMBHO, YacTMyHO w© obuwie-
peKypcuBHble DYHKUMWN. Teopema O paBHOCUITbHOCTU KNacCoB BbIYUCIUMBIX MO ThIOPUHTY U
YaCTUYHO peKypCUBHBbIX yHKUMI (6e3 aok-Ba).

ARropuTMMYECKN HepaspeLLMble NpoGremsbl.

AnemeHTbI Teopum rpacos
OCHOBHbIE NOHATMA U onpeaeneHus.
Cnocobbl 3agaHus rpados.
Moagrpadbl. Onepauun Hag rpacamu.
lMoHATMe B3BeLeHHoro rpadpa. Npumepsl.
MoHATHe maplpyTa, uenu, umkna.
KomnoHeHTa cBasHocTh. CBA3HbIN rpad.
MeTpudeckue xapakTrepuctuku rpada.
3apava o kpaTyanwem nytu. Anroputm [enkcTpbl (06Lwmin cmbicn)
XpomaTtuyeckoe ymcno rpaca. Heobxoammble U 4OCTaTOYHbIE YCNOBUA BUXPOMATUYHOCTN.

10.Yucna BHYTPEHHEN M BHELLHEN YCTOMYMBOCTU. AQpo rpada.
11.TpaHcrnopTHas ceTb. 3agada O MakcumarnbHOM noToke. Paspes, MUHMMarbHbIN paspes.

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

MpumepHbIN NepeyeHb NPakTUYeCKNX 3agaHnn-2

1. W3 cnegywlmx npeavkaTtoB C MOMOLLbO KBAHTOPOB MOCTPOMTE BCEBO3MOXHbIE
BbICKa3blBaHWSA 1 ONpeaennTe, Kakne U3 HUX UCTUHHbI, a Kakne NoxHbl (x € R):

2 2 .
1) X =Y 2x=Y;

2) X2+y2=16.

2. Hawntn mMHOXecTBa MCTMHHOCTHU cnegywownx npegukaTtos, 3aaHHbIX HaO YKa3aHHbIMU
MHOXeCTBaMu:

2 2 .
1) X1+X2=0’ MIZMZZR,
2) [ x,1+x,>12, M, ={-248}; M, =10.7.9.11}.

3. Kakum ycrnoBusiM yOBMeTBOPSIOT MHOXECTBA WCTUHHOCTA OfHOMECTHbIX NPeauKaToB
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) KOHBIOHKLMS UX TOXAECTBEHHO UCTUHHA;

2) KOHBIOHKLMS UX TOXKAECTBEHHO NOXKHA;

3) KOHBIOHKLMA MPEeBPaLLAeTCs B UCTUHHOE BbiCKa3biBaHME NPK MOACTaHOBKe Mo6oro n3

3J1IEMEHTOB MHOXeCTBa EP MCTUHHOCTU NpeaunKkaTta P(X) N TOJTbKO TAaKNX 3J1IEMEHTOB.

4. Kakvm ycrnoBusiM yooBNeTBOPSOT MHOXECTBa MCTUHHOCTU OAHOMECTHbIX MpeankaToB
P(x) n Q(x), 3a@aHHbIX Ha MHOXecTBe M, ecnu:

1) OU3BIOHKLUMS UX TOXAECTBEHHO UCTUHHA;

2) OU3BIOHKLMS UX TOXAECTBEHHO FTOXKHa;

3) OM3bIOHKUMA NpeBpallaeTcsl B JNTOXHOE BbiCKa3blBaHWE NpU MOACTaHOBKE nboro um3
3/1EMEHTOB MHOXeCTBa [, UCTMHHOCTU NpeaukaTa P(x) N TONbKO TaKNX 3NIEMEHTOB.

5. PeanusoBaTb Ha MawwnHe TbiopuUHra anroputMm BblYUCIEHNSA (PYHKLUM (p(n): n+4.



6. PeanusoBaTb Ha MawwnHe TbOpUHra anropuTM BbIYUCIEHNSA (PYHKUUN
7. MNocTponTb MaLUMHy ThHOpUHra Ans BblYUCNEHUS PYHKLMN

< (X)_ 0,ecimx =0,
sm)= l,ecimx # 0.

KM BkntoyaeT B cebs 2 TeopeTUYeCcKnx Bonpoca u 2 npaktnydeckux sagaHus. OguH s
BOMPOCOB COAEPXKUT TEOPEMY C AOKa3aTelbCTBOM
[na oueHuBaHns pesynbTaToB 00y4eHUS Ha dk3ameHe ucnonb3yetcsa 4-6annbHas wana:
«OTIIMYHO», «XOPOLLUO», «YAOBNETBOPUTENBHOY», «HEYLOBNETBOPUTENBHOY.
CooTHoOLLEHWe NokasaTeneun, KpUTEPUEB U LIKasbl OLLEHMBaHNA pe3ynbTaToB 06y4YeHus.

Kputepun oueHmBaHus LLkana oueHok

OTNUYHOE BradeHvne Teopuei U pelleHne 3a4ad He HUXKE XOpOoLLero OmnuyHo
YPOBHSI; UM OTNIMYHOE pPELLEHVe 3aaay U BnageHue Teopuen He Himke
XOPOLLEro YPOBHS

BriafeHve Teopuei He HUKE XOPOLLEro YPOBHSI U pelleHue 3agjay He Xopowo
HWKE YOOBNETBOPUTENBHOIO YPOBHS; UMK BriaieHne Teopuei He Huxe
YOOBNETBOPUTENBHOIO YPOBHSI U pelleHne 3aday He HWXKe XOpoLlero

YPOBHS

yOOBNETBOPUTENbHOE BrafeHue Teopueil M yOOoBNeTBOpPUTENbHOE Ydosnemeopu-
pelleHve 3agay mesibHO
HeyOoBrneTBopUTENbHOE BrnageHve Teopuei; unn | Heydoenemeopu-
HeyOoBMNeTBOpPUTENbHOE peLleHVe 3aaay mesibHO

B crnyyae cnopHbix OLEHOK OLeHKa OKpyrnsieTcs B 60nbluUyo CTOPOHY, ecnu cpeaHuin 6ann no
KOHTPOSbHLIM paboTam Bbillie CMIOPHON OLEHKN U B MEHbLUYIO, ECITN HUXKE.



