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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. NMpodnnb nogrotoBku/cneumanusaumua: Bece npocdpunu

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 Ne9 ot 23.05.2020

8. YuebHbIn roa: 2020/2021 CewmecTp(bl): 1,2



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

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

3adayu y4ebHolU OucyunnuHbl: OpMUPOBaAHME TepMUHONormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKMX OCHOBaX AWCKPETHOM MaTeMaTuKX; O3HaKOMMEHue C
BaXKHENLLMMM pa3genammn OUCKPETHONM MaTeMaTuKu U ee NPUMEeHEeHWeM Ans NpencTaBreHus
WHpopMaUUN 1 pelleHnsa 3agad TeopeTudyeckorm MHEPOPMAaTUKKN, O3HAKOMIIEHME CTyOEeHTOB C
MeTo4aMu OUCKPETHOW MaTemMaTuKu, KOTOpble WUCMONb3yKTCs ANS NOCTPOEHUS MoAenen u
KOHCTPYMPOBaHWSI anropMTMOB HEKOTOPLIX KITACCOB MPakTU4ECKMX 3aavy.

10. Mecto y4yeGHOM AucuunnuHbl B cTpykType OOIM: (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 HEMOCPEACTBEHHO CBA3aH C AucuunnuvHammn «Anrebpa», «MatemaTundeckun
aHanu3y, «HdopmaTuka M nporpaMmmupoBaHue» U sBrseTca 6asoBbIM KypCcOM MNporpamMmebl
nogrotoeku 6akanaepa.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koga(bt) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMEeTEHL MU
OrnK-1 OrlK-1.1 | demoHcTpupyeT 3HaTb:
Cnoco6eH NPUMEHSTb 3HaHuWsA, oTHocALmecs | - OCHOBHblE NOHATKSA " obwue
dyHOaMeHTanbHble K 6a30BbIM 3aKOHOMEPHOCTU, Ha KOTOpble OMNMpalrTCs
3HaHWSA, MNONYYEHHbIE B AvcumnimHam OCHOBHblE pasgensl ONCKPETHOM
obnactu MaTeMaTuKu, MaTeMaTuKu, CBSi3aHHble C  Teopuen
MaTemMaTU4eckmx u (1nwu) MHdOPMAaTUKK MHOXecCTB, anrebpon  noruku, Teopuen
€CTECTBEHHbIX HayK, W N €CTECTBEHHLIX HAYK. | anroputMoB, Teopuel rpadios;
ucnonb3oBatb  MX B - Knaccbl TUMOBbIX 33a4ady, peluaeMbixX
npogeccroHasnbHON MeTo4amMu ANCKPETHON MaTemMaTUKu.
OeATenbHOCTH
YMmeTb:
Mcnonb3oBaTtb 0asoBble 3HaHus
€CTECTBEHHbIX HaykK, MaTtemMaTuKu n
WMHOPMATUKM MPU U3Y4EHUN Kypca U YMETb
NPUMEHATb MnoryyYeHHble  3HaHUA Mo

OVCKPETHOW  MaTeMaTvke [Ons  pelleHuns
TEOPETUYECKUX W MPaKTUYeCKMX  3agad,
CBSI3aHHbIX C  MOCTPOEHMEM anropuTMOB,
n3yyeHneMm  npuHumMnos  pabotel  OBM,
JoKasatenbCTBaMn TEOpPeM, MPUMEHEHUEM
KOMOMHaTOPHbIX bopmyrn, nccneaoBaHMeM
anrebpanyecknx CTpykTyp.

BnapeTtb:

MEeTOANKOWN JokasaTenbcTBa aKkToB,
pelleHus npobnem pasgenoB  AOUCKPETHOW
MaTeMaTukM, 6asupylowencs Ha 3HaHUSAX
OCHOBHbIX (QaKTOB, KOHUEMNUWA, MOHATUN
MaTemMaTUKn U  UHGOPMATUKM, HaBblkaMu
NPUMEHEHNS OCHOBHbIX pes3ynbTatoB




OVCKPETHOM  MaTeMaTuMkM K pelleHuto
TEOPEeTUYECKMX U NPaKTUYEeCKMX 3a4au.

OIIK-1.3 | Ucnone3yer coBpeMeHHBIE | 3HATD:

MaTeMaTHIeCKue - CoBpeMeHHble MHCTPYMEHTalbHble
MHCTPYMCHTAJIBHBIC cpencTBa AUCKPETHOM MaTemaTuKW, BKMovas
CpeacTBA  JULL - PCMICHHA | \iatonn) KOMBMHATOPUKM M MaTeMaTU4ecKom
IIOCTaBJICHHOU 3aga4u,

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

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

YmeTb:

- NPUMEHSITb COBPEMEHHbIN MaTeMaTUYECKUIA
annapaT B pasnu4yHbIX pasgernax AUCKPEeTHOM
MaTeMaTmKu, COBEpPLUEHCTBOBATL
JoKasaTenbCTBa  OCHOBHbIX  (QaKTOB U
nogxodbl K peweHuto 3agavy  OUCKPETHON
MaTeMaTuKu;

- uCnonb3oBaTb COBPEMEHHbIM  annapart
ONCKPETHON MaTemMaTuku B Lensix o6paboTku
nuccnegyemblx SIBNEHUA B COOTBETCTBUWN C
NnocTaBfIeHHOW 3aJa4en;

- aHanuaupoBaTb W  WHTEPNPETMPOBATbL
pe3ynbTaThl NONYyYeHHbIX peLIEHWI;

Bnapgets:

- Hasbikamn wucnomnb3oBaHus w Bbibopa
WHCTPYMEHTanbHbIX  CPeacTB  AUCKPETHOWM
MaTemMaTtuku Ons peleHus 3agad B obnactu
MHopMaTrKu, 3KOHOMMUKM, Teopum
anropuTmoB U T.N.;

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

12. O6bem gucuMNNUHbI B 3a4€THbIX eauHULUax/yac.(e coomsemcmsuu ¢ y4ebHbIM naHoM) —
8/288.

dopma NPOMEXYTOYHOM aTTecTauMmu(zavem/sksameH) 3k3ameH (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 paboTta
CamocrosiTensHasa pabota 88 44 44
IMpomexyToyHas aTTecTaums 72 36 36
UToro: 288 144 144




13.1. CopepkaHne ANCLMNIIUHBI

n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNIIUHBI C
CopepxxaHve pasgena AUCLMNINHGI
AVCUMNITUHBI NMOMOLLBbIO
OHMawnH-Kypca,
OYMK *
1. Nlekuun
11 Mpegmet, mctopus u MoHdATne anckpeTHon maTemaTukn. OCHOBHbIE OwnckpeTHas
nepcneKkTMBbl Pa3BUTKSA pasgensbl. icTopus n nepcnekTnBbl pa3suTuUst mMaTtemaTtuka
ONCKPETHOM MaTeMaTuUKK ONCKPETHOW MaTeMaTUKMN. (MM, DUNT)
1.2 OnemeHTbl TeopUM 1.TMoHATMe mHoxecTBa. Onepaunn Hag MHoxecTBamu. | dnckpeTHas
KOHEYHbIX MHOXECTB U Ounarpammel Srinepa —BeHHa. mMaremaTuka
OTHOLUEHUN 2.CsoncTsa onepaunui Hag MHOXeCTBaMu. (MM, dUNT)
3.Mpamoe npousBegeHne MHoXecTB. MoLHOCTb
NPSAMOro NPou3BeAeHUs1 KOHEYHbIX MHOXECTB.
4.0T1HoweHusa. Cnocobbl 3aaHns OTHOLLEHUIA.
5.0nepaunn Hag OTHOLLEHUSIMW.
6.CBolicTBa GBUHAPHBLIX OTHOLLEHWIA.
7.0THOWEHNE  3KBUBANEHTHOCTY, pa3bveHne
MHOXeCTBa Ha Kknaccbl. CBsA3b Mexay HAMN.
8.0THoweHMe nopsigka. YacTMyHoO M NUHENHOo
ynopsiiodeHHble MHOXecCTBa. [inarpamma Xacce.
9.0OyHKUMOHAmNbHbIE  OTHOLIEHUSS U OTODpaxeHus
MHOXecTB. CBoWcTBa OTOBOpaXeHWM. MoLHocTb
MHOXeCTBa.
10.byneaH  koHe4yHoro  MHOXecTBa. MowwHoOCTb
OyneaHa.
11. lNpumeHeHne Teopum MHOXECTB W OTHOLUEHWMN K
pPensAUNOHHON MOAENN AaHHbIX.
1.3 1.0OcHoBHbIe NpaBuia KOMOMHaATOPUKK. OwnckpeTHas
2. MNepecTaHoOBKN, pa3mMeLLEHUS U COYETAHNUS. mMaTtemaTtuka
3. OCHOBHbIE TUMblI KOMOWHATOPHLIX 3a4ad. (MM, dNAT)
KomGuHaTopuka 4. CowicTBa coquaHle. BuHom HbIOTE)Ha.
5. ®opmMyna BKIMHYEHUIA 1 UCKITIOYEHUA.
6. PekyppeHTHble COOTHOLLEHUS, Yncna PruboHayum.
7. lNMoHaTne o npounsBoasamnX PYHKLUUAX.
14 Anrebpa BbickasblBaHUN. 1.MNMoHatne BbicKasbiBaHUA. Jlormdyeckme 3HadveHus | duckpeTHas
Bynesbl GyHKLUUK BbiCkasbiBaHMi. OnepauuMM Hag BbICKA3bIBAHUAMU | MaTemMaTuka
(oTpuuaHue, KOHBIOHKUUSA, OM3bIOHKLMSA, uMmnnukauus, | (MMVA, dUNT)

akBuBaneHuusa, ctpenka [lupca, wTpux LWeddepa,
CroXeHune no moaynio Aga).

2.MponosununoHansHaa dopmyna. KoHkpeTusauus
dopmynbl. Teopema O rnorM4yeckom 3HayeHUn
COCTaBHOrO BblCKa3blBaHUA.

3.Knaccudmkaumsi copmyn anrebpbl BbiCKa3biBaHUN
(BbINOMNHWUMBIE, TaBTONoOMMM, OonpoBepXnMble,

TOXOECTBEHHO JOXHble). Teopembl 00 OCHOBHbIX
TaBTOSOMMSX.

4.MoHaATe paBHOCUNbHBLIX  dopmyn. Jlorndyeckoe
cnencreume.

5.MNMpasuna Norn4yecknx YMO3aKMioYeHUN.
[okasaTenscrea. AKCMOMaTUYECKNE Teopuu.
6.byneBbl yHKkuMn. Cnocobbl 3agaHusa 6GyneBbix

dyHKUNA. PaBHble DyHKLMW.

7.[1BONCTBEHHbIE dyHKUUK. MpuHumn
JBOWCTBEHHOCTMU.
8.0nemeHTapHasi OU3bIOHKUUS. [N3bIOHKTUBHASA

HopManbHas dopma. TeopemMa O npeacTaBneHUn
dyHkuun B Buge COHO.

9. OnemeHTapHasi KOHBIHKLUUA. KoHBbIOHKTUBHaS
HopManbHaa dopma. Teopema O npeacTaBreHUU
6ynesou dyHkumu B Buge CKHO.




10. MuHumuzaumnsa 6yneBbix yHkUMIA B knacce OHO.
MeTopq Keanna HaxoxgeHna MOH®.

11. NonuHom XerankuHa.

12.0npepeneHune 3ambikaHus. CBOWCTBA 3aMblKaHUS.
3amkHyTble knaccbl (TO,T1, S,M,L).

13.NMonHas cuctema Gynesbix ¢yHKUMN. Teopema O
NONHOTE ABYX CUCTEM.

14.Teopema o0 hyHKLMOHaNbHOW nonHoTe. baswuc.
15..PenenHo-koHTakTHble cxembl (PKC). OcHoBHble
3agaun teopum PKC.

15 Jlornka npegukaTos 1. MoHatne npegukata. Knaccudpmkauma npegukatoB. | AuckpeTHas
2.KBaHTOpbI O6WHOCTM ¥ CywecTBOBaHMSA | MaTemaTtuvka
npeaukaTos. (MMN, dUNT)
3.®opmynbl  forMkM  npegukaToB  (onpegeneHue,
npumepl, 3aMKHYTblE, OTKpbITbIE dopmynbl,

TaBTONMOMMW, BbIMNONHUMAs, TOXOECTBEHHO WCTMHHAas
(noxHas) popmyna).

4.PaBHOCUNbHbIE dopmynbl. OcHoBHble
paBHOCUNBHOCTW POPMYI FTIOTMKN NPEeaNKaToB.
5.MpuBegeHHas ¢dopma anad  opMyn  foOrvku
NpeavKaToB. Teopema 0 CyLLeCTBOBaHMU
npusegeHHon opmsl.

6.lMpenBapeHHas HopmanbHas dopma. Teopema o
CyLLIEeCTBOBaHMM NpefBapeHHON HOpManbHOW opMbI

1.6 1.MoHaTne anroputma. TpeboBaHus, | AnckpeTHas
npeabaABsieMble K anroputMam. mMaTtemaTtuka
2. OnucaHue mawwuHbl TblopuHra. (MM, dNAT)
3. Bbluncnenus dyHkumin Ha mawwuHe TbropuHra.
ARNropuTMmnYecKkn HepaspeLunmble Npodrnemsl.

OnemeHTbI Teopun

arnropuTMOB 4. PekypcuBHble DyHKUMM. MpUMUTUBHO
PEKYPCUBHBIE W YACTMYHO PEKYPCUMBHbIE YHKLUMN.
Knacchbl pekypcuBHbIX (OYHKLNNA.
5. Teauckl TblopuHra n Teaunc Yepuya.
6. HopmanbHbIi anroputm MapkoBa.

1.7 Teopus rpachos 1.MoHsATHe rpadgpa. Cnocobbl 3agaHns rpados.. [uckpeTHas
2. Onepauuun Hag rpacamu. mMatemaTuka
3. epeBo. KpaTyaniee ocToBHOE AepeBo rpaga. (MMN, dUNT)
4. MeTpu4yeckne xapakTepucTukn rpada.

5. 3agauu o kpaTyanwem u kputuyeckom nytu. CeAsb
C 3agavamu CeTeBOro ynpasreHus.
6. OcHoBHble Yncna Teopum rpados.
7. Aunepossbl rpadsl.
8. MNoTokm B ceTax. Teopema Poppa-dankepcoHa O
MaKCMManbHOM MNOTOKE W MWHUMAanbHOM paspese.
OcHoBHble 06006LLeHus.
9. OcHoBHblE NpuknagHble 3agayn Teopuu rpacos
(O630p).
2. MNpakTnyeckue 3aHATUA
2.1 OnemeHTbl TEOpUM 1.MoHaTne MHoxecTBa. Onepaumn Hag MHoxecTBaMu. | dunckpeTHas
KOHEYHbIX MHOXeCTB U Onarpammel Sinepa —BeHHa. MaTemaTuka
OTHOLLIEHUN 2.CBovicTBa onepaumin Hag MHOXeCTBaMMm. (MM, dNNT)

3.MMpamoe npousBegeHne MHoOXecTB. MoOLWHOCTb
NPSMOro NPou3BeAeHNs1 KOHEYHbIX MHOXECTB.
4.0OTHoLwweHns. Cnocobbl 3a4aHnst OTHOLLEHUHA.
5.0nepauun Hag OTHOLLEHUSAMMN.

6.CBovicTBa OMHapPHbIX OTHOLLIEHWA.

7.0OTHOWIEHNE  SKBMBAIIEHTHOCTW, pa3bueHne
MHOXeCTBa Ha kraccbl. CBS3b MexXay HUMMW.
8.0THOWeEHNe nopsgka. YacTM4HO W JIMHEWHO
yrnopsigodeHHble MHOXecTBa. [Anarpamma Xacce.

9. MoLWHOCTb MHOXECTBA.




2.2 1.0cHoBHbIe NpaBuina KOMOMHATOPUKM. OunckpeTHas
2. [NepecTaHOBKW, pasMeLLEHNA N cCoYeTaHus. MatemaTuka
3. OCHOBHble TuUMNbl KOMOMHATOPHbLIX 3aaau. (MMN, dUNT)
Kom6uHaTOpMKa 4. dopmyna BKIMIOYEHUI U UCKITHOYEHUNA.
5. PekyppeHTHblE COOTHOLLEHUS.
6. PeleHne KOMOMHATOPHbLIX 3ada4 C MOMOLLbIO
Npon3BOAALUNX (PYHKLMINA.
2.3 Anrebpa BbiCKasblBaHUN. 1. MoHsaTne BbicKkasbiBaHUA. Jlornveckne 3HaveHus | duckpeTHas
Bynesbl GyHKUUK BbiCkasbiBaHM. OnepauuMm Haa BbICKa3bIBAHUAMU | MaTemMaTuka
(oTpuuaHue, KOHBIOHKUUA, AM3bIOHKLMSA, uMmnnukauus, | (MMA, PUNT)
aKkBuBaneHuus, crtpenka [lupca, wTpux LWeddepa,
CroXeHue no moaynio ABa).
2. byneBbl gyHKkuun. Cnocobbl 3agaHus GyneBbix
dyHKUMA. PaBHble pyHKUMN.
3. [1BONCTBEHHbIE OYHKLMN. MpuHUMN
[BONCTBEHHOCTM.
4.OnemeHTapHas  AN3bIOHKLUA. [n3bIOHKTUBHAsA
HopManbHasa dopma. Teopema O npeacTaBneHUn
dyHkuun B Buge COAHO®.
5. OnemeHTapHasi KOHBIOHKLUUA. KoHbloHKTMBHASA
HopmanbHast d¢opma. Teopema O npeacTaBneHUn
6yneBon pyHkumn B Buge CKH®.
6. MuHummsaumna GyneBbix dyHKUMA B knacce OHO.
MeTog Keanna HaxoxageHna MOHO®.
7. MonuHom >XerankuHa.
8 3amkHyTble Knacchl.
9. .lpoBepka nonHoTbl cucteMbl. OnpegeneHue
6a3nca NonHom cucTeMmsl.
10.PenenHo-koHTakTHble cxembl (PKC). OcHoBHble
3agaum Teopun PKC.
2.4 Jloruka npegvkatos 1. Norvnyeckue onepaunv Hag npegukaTamm. OwnckpeTHas
2.KBaHTOpbI O6WHOCTM ¥ CyWwecTBOBaHMS | MaTemaTtumka
NpeavKaToB. (MM, dNAT)
3.PaBHoCUnbHbIE dopmynebl. OcHoBHbIE
paBHOCUNBHOCTU POPMYIT JTOTUKN NPEeaUKaTOB.
4.MNpuBeneHHaa dopma ana  opmyn  fOrMKK
NpeavKaToB.
2.5 1. MocTpoeHmne MmalmHbl TblopuHra [uckpeTHas
2. BbluuMcneHus QyHKUMIN Ha MawwmHe TblOpuUHra. | matemaTuka
OnemeHTbI Teopuun | ANropuTMUYECKU HepaspeLLnmble Npobnemsl. (MM, dNAT)
anroputmos 3.  PekypcusHble dyHKUUN. MpumnTBHO
PEKYPCUBHBIE U YACTUYHO PEKYPCUMBHbIE DYHKLUMN.
Knaccbl pekypCcuBHbIX (PYHKLWNA.
2.6 Teopus rpadpos 1.MoHsaTue rpadpa. Cnocobbl 3agaHms rpados. [unckpeTtHasn
2. Onepauun Hag rpadamu. mMaTemaTuka
3. OepeBo. KpaTuanwee octoBHOE AepeBo rpada. (MM, dNAT)
4. MeTpu4yeckne xapakrepucTukn rpada.
5. 3agaun o kpatyanwem n kputnyeckom nytn. CeAsb
¢ npobrnemamu ceTeBOro ynpaerneHusl.
6. OcHOBHbIe Yncna Teopun rpadpos.
7. MoTokn B ceTax. OnpeaeneHne MakcMMarbHOMO
NnoToKa U MMHUMAITbHOrO paspesa.
10. OcHoBHbIe NpUKnagHble 3agayn Teopun rpados.
13.2. Tembl (pa3genbl) AUCUUNINHBI U BUAbI 3aHATUN
Buapbl 3aHATUI (KONMYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopatopHble pa6ota Bcero
1 | NMpeamet, muctopusa wn 1 2 3




NnepcrnekTUBbl Pa3BUTUS
ONCKPETHOM MaTeMaTuMKK

OrnemMeHTbl Teopum

2 | KOHEYHbIX MHOXEeCTB " 9 10 10 29
OTHOLLIEHUI

3 KombGuHaTopuka 11 11 16 38

4 Anrebpa BbickasbiBaHUN. 11 11 16 38
byneBbl GyHKLNN

5 | loruka npegukaTtoB 10 10 12 32

6 OnemeHThI Teopun 11 11 16 38
anroputTmMoB

7 | Teopwusa rpacoB 11 11 16 38
UTtoro: 64 64 88 216

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0bydarouUMCs Mo 0C80EHUK BUCUUNIUHBIL: yKa3aHue Haubosiee CrioxHbIx pa3denos, paboma ¢
KOHcrekmamu nekyud, npe3eHmauyuoHHbLIM MamepuasrioM, pekoMmeHoayuu rno 8bIrnofIHEHUK Kypcosol pabomel, rMo
opaaHu3ayuu camocmosimernibHol pabomael o ducyurnuHe u 0p)

AyOuTOpHbIE 1 BHEAYAUTOPHbLIE (CaMOCToATENbHbIE) OPMbl y4ebHOM paboTbl CTyAEeHTa
UMEKT CBOEW Uuenblo npuobpeTeHne MM UerioCTHOM CUCTEeMbl 3HaHUMKW MO  AUCUMUMINHE
«duckpeTHaa matemaTtukar». cnonb3ys NEKUMOHHbIN MaTepuan, y4eOHUKN, AOMNOMHUTENBHYHO
nutepaTypy, NposABNAAs TBOPYECKMM NOOXOA, CTYAEHT roTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccmaTpmBasi UX Kak [OMNosfiHeHwe, yrnybneHue, cuctemaTmsaumio CBOUX TeOopeTUYeCKUX
3HaHun. CTyaeHT [osfmkeH npuitv B BY3 € nNOHMMaHMeM TOro, 4YTOo CaMOCTOsITESlbHOE
oBnageHue 3HaHNAMU ABNSETCH HEOTbEMITEMOW YacTbio 06pa3oBaTenbHOro npowecca.

OcBoeHne ancumnnnHbl NpegnonaraeT creayroume HanpasneHns padoThbl:

- N3y4eHune NOHATUMHOro annapata AUCLUMNIVHGI;

- U3y4YeHne TeM CaMOCTOATENBHOM NOAroTOBKM MO y4eOHO-TeMaTUYECKOMY MaHy;

- paboTy Hag OCHOBHOW 1 OOMOMHUTESNIbHON NUTEPATYPOM;

- N3y4eHne BOMNpPOCOB AN CAMOKOHTPOSIS (CaMOnNpoBEPKN);

- CaMONOAroTOBKa K NPaKTUYECKNUM U APYIMM BUAAM 3aHATUN;

- camocTosiTenbHas paboTa cTygeHTa npuy NOAroTOBKE K 3K3aMeEHY.

lMpopaboTka nNEKUMOHHOro Kypca $BMSAETCA OOHOM W3 BaXHbIX aKTUBHbIX hopm
camMoCTodATEeNbHON paboThl. Jlekuns npenogaBaTenst He ABNAETCS 03BYYEHHbIM Yy4eOHMKOM, a
npeacTasnseT nnoA ero nHanemayanbHoro teopdectBa. OH YnTaeT CBOWM aBTOPCKUA KypC CO
CBOEN JIOrMKOW, CO CBOUMU TEOPETUYECKUMN U MeToanveckumu nogxogamu. CTyOeHTy BaXkHO
NOHATb, YTO NEKUMSA ecTb CcBoeobpasHasi TBopyeckass popMa camMoCToATeNnbHOM paboTbl.. Bo
BpeMs NeKuMM MOXHO 3afaTh NIeKTopy Bonpoc. Bonpockl MOXHO 3agaTh M BO BpeMS nepepbiBa
(MMCbMEHHO UnM YCTHO), a Takke Mocne nekumm Unu nepeq Hayanom odepenHon. Jlektop
HangeTt bopmbl U CNOCOOLI pearnpoBaHNS Ha BOMPOCHI CTYAEHTOB.

[Ansa obnerdeHns npouecca yCBOEHWUSA NEKLUMOHHOrO MaTepmana B KOHLE Kaaon nekumm
cTygeHTaMm JaeTcs nepeyvyeHb TeOPETUYECKUX BOMPOCOB, KOTOPbIE AOMKHbI ObITb NOArOTOBMEHDI
K npaktudeckomy 3aHAaTuo. Kpome TOro, npeagnaraetca CaMOCTOATENbHO pewnTb psg
TeopeTnyecknx 3agau.

MeTogonornyeckme pekoMeHgaumMM Mo OpraHu3aumm CaMOCTOATENbHOW paboTbl
CTyOEHTOB

MeTogonorndyeckue pekoMeHZaumm npu3BaHbl MNOMOYb CTyAEeHTaM OpraHu3oBaTb
CaMOCTOATENbHYIO paboTy npu M3y4eHMM Kypca: C MaTepuanamum nekunmn n CEeMMHaPCKUX
3aHATUI, nuTepaTypbl Mo obwmm u cneumanbHbiM Bornpocam. CamocTtosiTenbHaa paboTa
CTygeHTa OOSMKHa onupaTtbCsl Ha COOPMUPOBAHHbLIE HABbIKM U YMEHUS, NPUobpeTeHHbIE BO
Bpemsa obydyeHnss B cpegHen wkone. B BY3e cTyaeHT [Oo/mkeH NOBBICUTH  YPOBEHb
camocTodaTenbHOCcTU. CocTaBnsowen KOMMNOHEHTON ero paboTbl OOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTypon No TEME 3aHATUMW, HY)XHO OenaTb BbINUCKM TEKCTa, COAepKallero
XapaKTepPUCTUKY WUIIM KOMMEHTapuUnM Yxe 3Hakomoro Bam wuctovHuka. YMeHue pabotatb C
nuTepaTypon O3HavaeT Hay4uTbCs OCMbICIIEHHO MOSMb30BaTbCA WUCTOYMHUKaMU. [pexae 4vem




NPUCTYNUTb K OCBOEHWUIO HAy4YHOW NMTEpaTypbl, PEKOMEHOYETCS YTEHNE YYEOHMKOB U Y4eOHbIX
nocobun.

MeToaunyeckme pekomeHaaumnmn No NOAroTOBKE K SK3aMeEHY

lMpn nogrotoBke K 9K3aMeHy criegyeT B MOSIHOW Mepe WUCMOSNb30BaTb JEKLMOHHLIN
MaTepuan n akageMumyecknin Kypc y4ebHuka, pekoMeHa0BaHHOro npenogaBaTenem.

MeToanyeckme pekomMmeHgaunn npu Mcnonb30BaHUN ANCTAHUMOHHbBIX 06pa3oBaTenbHbIX
TEXHONOornm

Mpn mcnonb3oBaHMM AUCTAHUMOHHBIX OBpasoBaTefibHbIX TEXHOMOrMA U 3NEKTPOHHOMO
o0y4yeHnss BbINONHATbL BCEe YKasaHua npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaTbCA K online-3aHATnsaM, cobniogatb pekoMeHaaumm no opraHnsaumm
CaMOCTOATENIbHON paboThl

15. lMepeyeHb OCHOBHOM W [AOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,

HeOSXOAMMbIX Ansa oCBOEHUA OAUCLUNIINHbI (criucok numepamypbl 0ghopMIIsemcs 8 coomeemcemeuu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 05151 ecex 8ud08 UCIMOYHUKOS)
a) 0OCHOBHas nuTeparypa:
Ne n/n NcTouHUMK

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

2 LWesenes, 0. IN. OuckpeTHasa maTematumka : yyebHoe nocobue / 1O. I1. lesenes. — 4-e u3g.,
ctep. — CankT-leTepbypr : Jlanb, 2019. — 592 c¢. — ISBN 978-5-8114-4284-3. — TekcT :
ANEKTPOHHBbIN // JlaHb : ANEKTPOHHO-6UbNMoTeyHasn cuctema. — URL:
https://e.lanbook.com/book/118616

3 CygonnaTos, C. B. [JuckpeTHass matematuka : y4ebHuk / C. B. Cynonnatog, E. B. OBuMHHUKOBA.

— 5-e n3g. — Hoeocmbupcek : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/118335

4 lNytoBa, C. I'. AnckpeTHas maTemaTuka U MateMaTtmyeckas foruka : ydebHoe nocodue / C. T
lN'ytoBa, E. C. KaraH. — Kemepogo : Keml'Y, 2019. — 285 c. — ISBN 978-5-8353-2550-4. —
TekcT : aneKkTpoHHbIN // IlaHb : aneKkTpoHHO-6nbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/135218 (

Epycanumcknii, A. M. OdwuckpeTHas matemaTuka. Teopus M nNpakTUKym : yy4ebHuk / A. M.
Epycanumcknini. — Cankr-letepbypr : Jlanb, 2018. — 476 c. — ISBN 978-5-8114-2908-0. —
TekcT: 9nekTpoHHbIM /[  JlaHb @  3anekTpoHHO-6mbnuoTteuHas  cuctema. —  URL:
https://e.lanbook.com/book/106869

6) gononHuTenbHasa nuTeparypa:

Ne n/n MICTOYHMK

6 Manbues, . A. uckpeTHaa matematuka / V. A. ManbueB. — 2-e n3g. — CaHkr-lNeTepbypr :
JlaHb, 2011. — 304 c. — ISBN 978-5-8114-1010-1. — TekcT: 3neKkTpoHHbIn // JlaHb :
3MNeKkTpoHHO-6ubnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/638

7 Kysanckosa, 1O. E. Anroputmbl guckpeTHow MaTematukm : yd4ebHoe nocobue / HO. E.
KyBaickoBa. — YnbsiHOBCK : Ynl'TY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbLIN // JlaHb : 3NEeKTPOHHO-bUbNMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165014

8 Lesenes, tO. IM. MNpuknagHble BONPOCHI AUCKPETHOW MaTteMaTukun : y4ebHoe nocobue / HO. T1.
LLeBeneB. — CaHkT-lNeTepbypr : NaHb, 2018. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbLIN // JlaHb : 3NEKTPOHHO-bnbNMoTeyHas cuctema. — URL:

https://e.lanbook.com/book/101846

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

9 OBC YHuBepcutetckas bubnmoreka on-line Pexum goctyna: https://biblioclub.ru/

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

11 | 3BC OPAWT. Pexum goctyna: hitps://biblio-online.ru /

OneKkTpoHHO-6MbnuoTeyHasa cuctema «YHuBepcuTeTckasa oubnmnorteka online (goctyn
OCyLLIeCTBNsieTCA No agpecy: https://biblioclub.ru/);
13 OnekTpoHHas 6ubnuoteka BIY https://www.lib.vsu.ru/

12



https://biblioclub.ru/);

14 MaTtemaTtuyeckas norvka / MOTU — HINOO.— Pexnm goctyna:
https://openedu.ru/course/spbstu/MATLOG/

15 MaTtemaTtunyeckas norvka. lNMonutexHunyeckun Barnag / Crery — Coursera — Pexum goctyna:
MatemaTtuyeckas noruka. [NonurexHnyeckni B3rmag | Coursera

16 MeToabl n anroputmbl Teopun rpacos / YHueepcutet UTMO 3.— HIMOO.- Pexum gocTyna:
https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToabl n cpeacTtea
OunckpeTtHaa matemaTuka (MMA, PUNT)/ KO.B. BoHaapeHko.— — OBpasoBaTenbHbIv nopTan

17 «NeKTPOHHbIN YyHMBepcuteT BI'Y». — Pexum goctyna: Kypc: Jluckpernas matematuka (IIMU,
DOUUNT) (vsu.ru)

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuku, Memodou4dyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

CamocToaTenbHas pa60Ta o6yqa+ou.|,eroc;| AOOJPKHa BKJ1HO4aTb noaroToBKYy K
NnpakTn4eCKnm 3aHATUAM, noaroToBKy K npomemyTquoﬂ atTectauumn. ,D,J'Iﬂ 3TOro
pekomeHayeTCA OCBOUTb TeOpeTquCKMVI mMaTtepuars, COOTBETCTBYWOLINX TeM, MO KOHCMNEeKTaM
NeKUnn 1 npeseHTaumoHHOMY mMartepuany, pasmeweHHomy Ha 30 pecypcax, nutepartypy us
npeacrtaBrieHHOro HMxe nepevHq, Mmatepuarbl C TeMaTu4eCKmnx pecypcoB CeTu |/|HTepHeT.

Ne n/n McTOoYHUK
BenbmecoBa, C. C. NpakTukyMm No ANCKPETHON MaTeMaTuke : y4ebHo-meToauveckoe nocobue /
1 C. C. benbmecoBa. — HwxHun Hoeropog : HHI'Y um. H. L. NNobayesckoro, 2018. — 34 ¢. —
TeKcT : aneKTPOoHHbIN // JlaHb : anekTpoHHO-bubnmoTevHas 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, 2018. — 324 c. —
ISBN 978-5-8114-2588-4. — TekcT: 9OneKTPOHHbIN // JlaHb : 3NEeKTPOHHO-6MBnMoTeyHas
cuctema. — URL: https://e.lanbook.com/book/102606
MouceeHkoBa, T. B. [luckpeTHas matemaTtvka B npyMmepax 1 3agadax : y4ebHoe nocobue / T. B.
3 MowuceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6MbnunoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157583

17. WHdopMaLMOHHbIE TEXHOJNOrMMU, WCMNoNb3yeMble ANA peanu3auum y4eOGHOWM
ANCLUMNIINHBLI, BKNKOYas nporpaMmmMmHoe obecneyeHne U MHEPOPMaLMOHHO-CMpPaBO4HbIe
cuctembl (Npu HeO6XO0AMMOCTH)

OucumnnuHa peanuayetcd C MNPUMEHEHUEM 3fEKTPOHHOrO ObyyYeHust UM AUCTAHUMOHHBLIX
obpasoBaTtenbHbIX TeXHoMormn. [na opraHusaumm camocTtosTenbHonM paboTbl oby4varowmxca
ncnonb3yeTcss OHNamH-kypc «[uckpetHaa matematuka (MMA, OUNT)», pasmelLeHHbIn Ha
nnatgopme InNeKkTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WHTepHeT-pecypcsl,
npueeeHHble B N.158B.

NHpopMaLMOHHbIE TEXHONOMMN NS peanu3aumm y4ebHon ANCUMNINHBI:

- TEXHOMNOMMN CUHXPOHHOIO M aCUHXPOHHOIO B3aMMOAENCTBUSA CTYAEHTOB M NpenogaBaTens
nocpeacTBoM cry>06 (CepBMCOB) MO NEPECHISTKE U MOMYYEHUIO ANIEKTPOHHbLIX COOOLLEHMI, B TOM
4yucne, no cetn IHTepHeT;

- CEPBUC ANEKTPOHHON NOYTLI A4S onepaTMBHOM CBA3M NpenogaBaTensi U CTYAEHTOB.

MporpammHoe obecneveHue:

OC Windows 8 (10), nHtepHeT-6paysep (Chrome, AHgekc.Bpaysep, Mozilla Firefox), MO Adobe
Reader, nakeT cTaHAapTHbIX OOUCHBIX NPUMOXEHUI AN paboTbl C AOKYMeHTaMu, Tabnuuamm
(MS Office, MonOdwmc, LibreOffice), Free Pascal (cBo6ogHoe n/unu 6ecnnatHoe 0), Microsoft
Visual Studio Community Edition (cBo6ogHoe n/vnun 6ecnnatHoe M0).

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:


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

Ayantopus AomkHa ObiTb  obopygoBaHa: yvyebHaa wmebenb, komnbkoTep  (HOYTOYK),

MynbTMeauiiHoe obopyaoBaHue (MPOEKTop, 9KpaH, CPeAcTBa 3BYKOBOCMPOMU3BEAEHWS),
[lonyckaeTcs nepeHocHoe obopyaoBaHue.
Ana camocTtosiTenbHOM paboTbl HEOOXOAMMbI  KOMMbIOTEPHbIE  KMacchbl, MOMELLEHUS,

OCHaLLEeHHble KOMMbOTEPAMM C JOCTYNOM K ceTu MIHTepHer.

19. OueHO4YHbIe CpeAcTBa ANs NPOBeAEHUs TEKYLUEN U NPOMEXYTOYHON aTTecTauumn
MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmncst y4ebHoro MaTepuana onpeaensieTcs

coepxaHmem cneagyrwmx pasgenos gUCUUMITUHBILL

HanmeHoBaHve UHamnkaTtop(bl)
,.’,\;9,., pasfena AMCLMNINHbI Ko“ﬁ';?;?“ [OCTVKEHMS OueHovrble cpencTsa
(mogyns) 4 KoMMeTeHUmn
MpegmeT, mctopus u
|| MepeneVE pRRTAR | oy | onKk-L3 Onpoc
MaTeMaTuKu
OnemeHTbl TEOPUM
2. | KOHEYHbIX MHOXEeCTB U OrnK-1 OHK'll'lé OfK- KoHTponbHas paboTa 1
OTHOLLEHUN :
3 KomGuHaTopuka OnkK-1 OI'IK-ll..lé OnK- KoHTponbHas paboTa 1
Anrebpa
4 | BbickasbiBaHuiA. Bynesbl OlMK-1 OI'IK-11.13, OnK- KoHTponbHas pabota 2
dyHKUNN '
5 Tloruka npeaukaros OlMK-1 OI'IK-ll.lé OnK- KoHTponbHas pabota 3
6 2;;“;3':328 Teopun OnkK-1 OI'IK-ll.lé OrK- KoHTponbHas pabota 3
7 Teopus rpacos OnK-1 OlK-1.1, OMNK- KoHTponbHas paborta 4,
1.3 [MpaKTUKO-OPMEHTMPOBAHHbIE 3a4aHus.
MpomeskyTouHas aTTecTauns MepeyeHb Bonpocoel, MNepeyeHb BONPOCOB 2
cdopma KOHTpons — ak3aMeH (1 cem), ak3ameH (2 cem) npaKT”quKMe;?ﬁl:m:gnpaKT”qec'(”e

20 TwnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowue
npoueaypbl OUeHUBaHUsA

20.1 TeKywMn KOHTPOJb yCNeBaemMocTu

KoHTponb ycneBaeMocTu No ANCLMMNIMHE OCYLLECTBSETCS C MOMOLLbIO CrieayroLLmnx
OLIEHOYHbIX CPEeaCTB:

- lomawHne 3aganHus;

- [paKTMKO-OpNEHTUPOBAHHbIE 3aJaHWs;
- KoHTponbHble paboThi;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl
KoHTponbHas paboTta Ne 1 (TunoBoun BapuaHT)

Ne1. [Jokaxute: AcBUK < A\BcK



Ne2. Kakumu cBonictBamu (pedriekCMBHOCTb, CUMMETPUYHOCTb, TPaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTb) obnagaeT 6uHapHoe OTHOWweHne p (0OBACHUTBL), a KakuMu He

obnapaet (npuBectn KOHTpnpumepbl)?. MOXHO NM p OTHECTU K cneumanbHbiM OMHAPHbBIM
OTHOLLEHMAM (OTHOLLEHMSAM 3KBMBANIEHTHOCTU, Nopsaaka)?

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

Ne3. B otaene HAWM paGoTatoT HECKOSbKO YEroBEK, MPUYEM KaXKAbIN M3 HUX 3HAET XOTH
Obl OOVH VH. A3bIK.
6 3HaAKT aHIMUNUCKNN, 6 — HeMeuKnin, 7 — dopaHLy3CKUW. 4 3HAOT aHITMUACKUA N HEMELKUA, 3 —
HeMeLUKUn 1 ppaHuy3cknin, 2 — dpaHuy3ckui n adrnmnckun. OanH YenoBek 3HaeT Bce Tpu
Aa3blka. CKoNbKo Yenosek paboTtaeT B otaene? CKOMbKO 3HAKT TONbKO HEMELKNIA?

Ned4. Ckonbkumu cnocobamm MoxHo pasdutb 30 paboumx Ha 3 6Gpuragbl no 10 yenosek?
Ha 10 rpynn no 3 yenoBeka B Kaxgon? (NOpSOAOK BHYTPW rpynn U MOPsSAoK caMux rpynn He
BaXeH).

Ne5. Y mambl m s6nok un i rpyw. Kaxagbi geHb B TevyeHne (m-+ri) gHen noapsia oHa
BblAaeT cbiHy No 1 ppykTy. CKONbKMMK cnocobamm 3To MOXeT ObiTb caenaHo? (PPyKTbl OAHOMO
BMOa CYMTaloTCA OANHAKOBbLIMIN)

Ne6. Ckornbko KOMBUHALUIN MOXHO COCTaBUTb U3 BYKB CroBa «kKapukaTypay», eCcnu rnacHble
OYKBbl HE AOSMKHbI UATU NoapPsA?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMuyeckux Jyaca.

[na oueHuBaHus pesynbtatoB paboTbl umcnonb3yetca 4-6annbHas Lwwana: «OTANYHOY,
«XOPOLLOY, «yOOBNETBOPUTESTbHOY, KHEYAOBIIETBOPUTENBHOY.
CooTHoLLEeHWe nokasaTeneun, KpUTepmeB 1 LIKarbl OLEHMBAHNA pe3ynbTaToB 00y4YeHus.

Kputepun oueHnBaHus LLikana oueHok
O6yyarowmmncsa BepHO pelunn He MeHee 5 3agaHun. Omnu4Ho
BepHo pelleHo 4 3agaHus. Xopouwio
BepHo pelleHo 3 3agaHus. Ydoesnemeopu-
meJsibHO
BepHo peleHo meHee 3 3agaHumn Heydoenemesopu-
meJsibHO

KoHTponbHas pabota Ne 2 (TunoBon Bap1aHT)

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

Ne1. [ns fl noctponte COAH®, CKH®, MK pgBymsa cnocobamu (C nomouibio Tabnuubl
WUCTUHHOCTM M C MOMOLLbIO PaBHOCUIbHBLIX Npeobpa3oBaHnin).

Ne2. Onpepenutb, kakuMm knaccam OyneBbix yHKuM npuHagnexut f;, a kakum He
npuHagnexuT (oTeeTbl 06ocHOBATL).

Ne3. [MpoBepuTb, ABMAAETCA N MOMHON cucteMa pyHkumn F = {fl, fs, f3}. Ecnu ga, To
HanTH ee 6asuc.



Ne 4. Mo nogospeHuio B COBEpPLUEHHOM MpecTynneHun 3agepxanun bpayHa, [xoHa wn
Cmuta. OgmH 13 Hux 6bin yBaaembiM B ropoge CTapukom, Apyron 6bin Manou3BecTHbIM
YMHOBHMKOM, TPETUN — M3BECTHbIM MOLLUEHHUKOM. B npouecce cneactBusa CTapuk roBopun
npasay, MOLUEHHVK fran, a TpeTuU 3afepXKaHHbIn B OAHOM Criydyae roBopun npasay, a B Apyrom
— noxb. BoT, 4TO OHM yTBEPXOANMU:

BpayH: «A cosepLunn aTto, [PKOH He BUHOBATY.

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

CmuT: «A He BuHOBaT. BuHoBEH BpayH».

Onpepennte nmsa ctapuka, MOLIEHHUKA M YAHOBHMKA M KTO U3 HUX BUHOBAT, €CNN N3BECTHO,
YTO MPECTYMNHWK OAVH.

Vka3zanue: b — Bunosat bpayn, /[ — Bunosar [[xon, C — BuHoBat CMUT.

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMudeckux yaca.

[nsa oueHnBaHus pe3ynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OTIIMYHOY», «XOPOLLOY,
«yOOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CooTHoLeHMe nokasaTenemn, KpUTEPMEB U LLKasbl OLEHMBaHUSA pe3ynbTaToB O0yYeHus.

Kputepun oueHnBaHus Lkana oueHok

BepHo pelueHbl 4 3agaHusa unu gonyuleHa apupmeTmyeckas ownbka B Omnu4Ho
OZHOM 13 3aJaHUI NPy BEPHOM PeLLEHNN OCTarbHbIX

BepHo peweHo 3 3agaHus. Xopouwio
BepHo pelueHo 2 3agaHus. Ydoenemesopu-
meJsibHO
PelweHne He yOoBneTBOpsSieT HW OOHOMY W3 MNepeyuncnieHHblx | Heydosnemeopu-
KpUTEPUEB. meJsbHO

KoHTponbHas pabota Ne 3 (TunoBon BapmaHT)

Ha R?sapaH npeavkat Px,y)=(y|[>2) —>(y= X2).
Ne1. M3o06pasntb Ha gekapToBOM NIIOCKOCTM 06nacTb UCTUHHOCTU Npeaukara.
Ne2. PaccmoTpetsb npegukatbl VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpegenuTb, OT KaKNX NEPEMEHHbBIX OHW 3aBUCAT;
2) BbIYMCNUTb 3HAYEHNA 3TUX NpeauKaToB Ans 2-3 pasNnUYHbIX 3HAYEHUN
NnepeMeHHbIX;
3) K KakMM Knaccam npeamnkaToB MX MOXXHO 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 nonyyvaetcs n3 g(x)u h(x,y,z) ¢ NOMOLLbIO CXeMbl NPUMUTUBHOM
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 MICXOAHOM CIIOBE BTOPOE BXOXAEHUE «XZ» 3aMEHSET Ha «yX»

KoHTponbHasa paboTa Ne 3 paccumTaHa Ha 2 akageMn4eckmx yaca.

[ns oueHuBaHUS pe3ynbTaToB paboTbl Mcnonb3yetcs 4-6annbHas wana: «OTINYHOY,
«XOpPOLLO», «yA0BNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CoOTHOLLUEHWE NoKasaTenewn, KpUTepmeB 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00y4YeHus.

KpMTepI/II/I oueHnBaHunAa LLkana oueHok




O6yyaowmnca BepHO pelunrn He MeHee 4 3agaHuiA, a B OOHOM U3 Omnuy4Ho
3afaHun gonylleHa apudmeTnyeckas oLmoka.

BepHo pelleHo 4 3agaHus. Xopowo

BepHo peweHo 3 3agaHus. Ydosenemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHun Heydoenemeopu-
meJsibHO

KoHTponbHas pabota Ne 4 (TunoBon BapuaHT)

1. laHbl rpadpbl G; 1 G,. Hangute G, UG,, G NGy, G xG,.
2. OnpegenuTb XpoOMaTUYECKOE YNCI0, YNCO BHELLHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Onsa rpadpa G; onpegenvTtb KpaTyaulimim NyTb OT NEPBOW A0 NocrneaHen BepLUNHbI

4. Ha rpacbe G, onpeaenuTb MakcMMarbHbIN NOTOK

KoHTponbHas paboTta Ne 4 paccuvTaHa Ha 2 akageMu4eckmx yaca.

[nsa oueHvBaHuns pe3ynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OTIIMYHO», «XOPOLLOY,
«y0OBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHME NokasaTenen, KpUTEPUEB U LLKarbl OLEHUBAHUSA pe3ynbTaToB 06ydeHus.

Kputepuun oueHmsaHus LLikana oueHok

O6y4arowmmncsa BepHO peLumnr He MeHee 4 3agaHuin, Npy 3TOM B OOHOM Omnuy4Ho
13 3agaHni gonylieHa apudpmetnyeckasa owmnbka.




BepHo pelweHo 3 3agaHus. Xopouwio

BepHo pelueHo 2 3agaHus. Ydoenemeopu-
mersbHO

BepHo pelueHo meHee 2 3ajaHun Heydoenemeopu-
mersbHO

MpaKkTUKO-OpMeHTUPOBaHHbIe 3aAaHus

1. lMNMocTpouTb ceTeBOM rpadouk.
2. Hantu npogosmkMTenbHOCTb BbINONHEHNSA KOMMMeKca pabor.
3. HanTtn BpeMeHHble xapakTepuUCTUkmM cobbiTun 1 paborT.

Ycnosue 3agaun.

Cpoenatb gepeBsAHHbIV ALWMK (paboTy BbINOMNHAET O4MH YenoBek). PaamecTuTb 4OCKN B
COOTBETCTBUM C pasmepamm smka (15 MuH.), paspesaTtb 4OCKM (12 MUH.), CKNENTb YacTn
awmka (40 MyH.), NpUBUTL K KpblLKe Awuka netnuv (8 MyH.), nogoxaaTh, NoKa ALWNK BLICOXHET,
N BbITEPETb €ro (15 MUH.), NETNN C KPbILLKON NPUOUTL K ALWKKY (8 MUH.)

PaGota paccuntaHa Ha 1 akagemuyeckum dac. [Ona oueHuBaHWA pe3ynbTaToB 00y4eHus
ncnonb3yeTcad 2-6annbHas“ wana: «3a4YTeHO», «He 3a4YTEeHO».

CooTHOLLIEHNE n0KasaTenel7|, KputepueB U LLKasbl OLueHNBaHNA pe3ynbTaTtoB O6y‘-IeHI/IFI.

Kputepumn oueHmBaHusi Llkana oueHok
BepHO BbINOMNHEHDbI 2 3aaHus. 3a4meHo
BepHO BbINOMHEHO MeHee 2 3aJaHnn. He 3aumeHo

20.2 MpomexyTo4yHaa aTrectauusa

MpomexxyToyHas aTTecTauus no AUCUUNNnHE (3K3aMeH) OCYLLLECTBNSIETCS C MOMOLLbIO
CreayroLmnx OLEHOYHbIX CpeacTB:

TeopeTuyeckue BONpoChl, NpakTUYEeCKe 3adaHus.

KoHTpornbHO-n3MeputenbHble MaTepuanbl 3k3ameHa BKIo4YaloT B cebsi TeopeTuyeckune
BOMPOCHI, NO3BOMSIOLLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWIA U MpaKTUYEecKue) 3agaHus,
No3BOMSOLLME OLEHUTb CTeneHb COOPMUPOBAHHOCTM YMEHUIA U HaBbLIKOB.

[Ona oueHMBaHMA pe3ynbTaToB OOYYEeHUA Ha 3K3aMeHe  UCMONb3YyTCA crnegyolime
nokasarernu:
1) 3HaHne y4ebHOro matepuana u BnageHve NOHATUNHBLIM annapaToM TEOPUM aHaNUTUYECKON
reoMeTpun n IMHENHoOM anredpobl;
2) ymMeHue pellatb CTaHAapTHbIE 3a4a4v aHanNUTUYEeCKON reoMeTpun n NMHenHon anrebpsol;
3) BrageHue HaBblkaMW CUCTEMHOrO aHanusa npobrnembl M MNPUMEHEHUA  MeTOLOB
aHanuMTU4YecKon reomeTpum u nuHenHoW anrebpbl NpUM peleHun 3adady B PasfiMyHbIX
npuknagHbix obnacTax;
5) BnageHne HaBblkaMn NCNOSb30BaHUSA NHCTPYMEHTOB aHaNMTUYECKON reoMeTpUn N NIMHENHOW
anrebpbl 4Ns peleHnst NPakTUKO-OPUEHTUPOBAHHbIX 3a4au.

MepeyeHb BONPOCOB K 3K3aMeHy 1



l.  3OnemeHTbl TeEOpUN MHOXECTB

1. OnwucaHue MHOXecTBa no KaHTopy. OTHOWEHWE NPUHAANEXHOCTU, BKITHOYEHUS.
PaBeHCTBO MHOXeECTB.

2. Cnocobbl 3agaHnUsa MHOXECTB.

3. Onepaumn Hap wMHoxecTBamu. Kpyrn Ownnepa. CsoucTtBa onepauun Hag
MHOXecTBamu. (OQHO M3 HUX YMETb JOKa3biBaTb).

4. Tpsamoe npousBeneHne MHoXecTB. MOLHOCTb NPsIMOro NPOU3BEeAEHUST KOHEYHbIX
MHOXECTB.

5. OtHoweHuns. Cnocobbl 3agaHnsa oTHOLWEHUI. Mprumepbl.

6. Onepauuun Hag OTHOLLUEHUSMMW.

7. ConctBa OWHaApHbIX OTHOWEHWA. (YMeTb CTPOUTb OTHOLWIEHWS C 3af4aHHbIMU
CBOMCTBaMM).

8. OTHOWeEHNe 3KBMBANEHTHOCTW, pas3bueHne MHoXecTBa Ha knaccbl. CBA3b Mexay
HUMMN.

9. OTHoweHne nopsigka. YacTMY4HO W NMHEWHO YNOPSL4OYEHHbIE MHOXeCTBa.
Hvarpamma Xacce.

10. ®yHKUMOHaNbHbIE OTHOLLIEHUSI U OTOBpaXeHns MHOXeCTB. CBOMCTBa OTOBpaXeHW.
MoLLHOCTb MHOXeCTBa.

11. byneaH KOHe4YHOro MHOXecTBa. MowHoCTb ByneaHa.

12. PenaunoHHasa moaenb JaHHbIX.

[I. OnemeHTbl KOMBMHATOPUKK

1. OcHoBHble npaBuna KOMOUHATOPWUKK: NpaBwuna Cymbl U MpaBunia NpousBeaeHUs
ANS ABYX M NPOU3BOSIBLHOIO Yncna OObeKkToB.

2. TloHaTue r-BbibOpkM (ynopsigoyeHHas, HeynopsagodeHHas, ¢ NnoBTopeHnamu n 6es
NMOBTOPEHUN).

3. PasmelueHne C noBTOpeHusiMn un 6e3 noBTOpeHun. [lepecTaHOBKM.
[lokasaTenibCTBO COOTBETCTBYHOLLMX (DOPMYII.

4. Co4eTaHus C NOBTOPeHUsMU 1 6e3 NOBTOPEHUI (C AOKa3aTerbCTBOM).

5. TlepecTaHOBKM C MOBTOPEHUSIMW.

6. Csonctea codeTaHnn. buHom HeoTOHA.

7. ®dopmyna BKIIHOYEHUN U UCKITIOYEHUN.

8. PekyppeHTHble COOTHOLWEHUS. MopsiaoK COOTHOWEHUSA. JIMHENHbIE PeKyppPEeHTHbIE
cooTHoweHusA || nopsaka.

9. CsouctBa pewenunn JIPC(ll) (nMHenHaa komMbuHauusa OBYX pelueHun sBnseTcs
peLleHnem).

10. O6wee peweHne JIPC (lI). Teopema o6 obwem pewenun JIPC (lI) B cnydae
NPOCTbIX KOPHEN XapaKTEPUCTUYECKOTO YPaBHEHWS.

11. Teopema 06 obwem peweHun JIPC (lI) B crnydae KpaTHbIX KOPHEWN
XapaKTEPUCTUYECKOrO YpaBHEHUSI.

12. YpaBHeHue ®nboHa4um 1 ero peLLeHme.

lll. OnemeHTbl MaTtemMaTU4eckomn NOrmKu

1. TlloHATHe BbiCKasbiBaHus. Jlormdeckne 3HayeHus BbiCKasbiBaHuW. Onepauuun Hapg
BbICKa3blBaHUSIMU (OTPULAHUE, KOHBIOHKUUSA, OU3BIOHKLMS, UMMMAMKaLMS, SKBUBaNEeHUMS,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaysnto Aga).

2. [lponosuumoHanbHaa dopmyna. KoHkpeTusauma dopmyrbl. Teopema o
NOrMYeCcKoM 3Ha4YEeHUMN COCTABHOIO BbICKa3blBaHMSI.

3. Knaccudukauma dopmyn anrebpbl BbiCKasblBaHW (BbINOSIHUMbIE, TaBTOMOMMN,
OMpOBEPXUMbIE, TOXAECTBEHHO JIOXHbIE). TeopemMbl 00 OCHOBHbIX TaBTOMOMMAX
(mokasaTenbCTBO OAHOM N3 (POPMYI KaXXO0N TEOPEMBDI).

4. TloHATME paBHOCUNbHBLIX opmyn. Teopembl O HEeoBXOAWMbBbIX WM [OCTaTOYHbIX
YCNOBUAX PAaBHOCUINBHOCTN 2 hopmyn (C AOKa3aTENbCTBOM).

5. OCHOBHble pPaBHOCUIILHOCTM anrebpbl BbICKa3blBAHUW (OOKa3-BO OOHOM M3

dopmyn).



6. Jlormyeckoe cnepcteue copmyn. Teopema O HeoOBGXOAMMOM W LOCTATOYHOM
yCnoBun norn4eckoro cnencteus. MNpasuna normyecknx yMo3aknioveHun.

7. byneBbl dyHkumMn. Cnocobbl 3agaHus ©Oynesbix QyHKuuA. [Mpumepbl. Yucno
ByneBbIX YHKUMA OT N NepeMeEHHbIX. PaBHble GyHKUMN.

8. [BoncTBeHHble PyHKUMN. [TpUHUMN 4BOMCTBEHHOCTM.

9. OnemeHTapHas OM3blOHKUMA. [AU3bIOHKTMBHAA HopmarnbHast popma. Teopema o
npegcrasneHun gyHkumn B suge COH®. NMpumepsl.

10. OnemeHTapHas KOHbOHKUMA. KOHBLIOHKTMBHaA HopmarnbHast dopma. Teopema o
npeacTtasnenunn 6yneson pyHkumm B Buge CKH®. Mpumepsl.

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

12. Knacc S camMoOBOUCTBEHHbIX YHKUMA. MOLWHOCTL MHOXecTBa S, nemma o
3aMKHyTOCTU. Teopema 0 HecCaMO4BONCTBEHHOM (DYHKLINN.

13. Knacc M MOHOTOHHbIX GOYHKUMA. 3aMKHYTOCTb Knacca. TeopemMa 0 HEMOHOTOHHOM
dyHKUMN.

14. Knacc L nuHenHbIX ¢yHKUMK. MoLWHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HEeSIMHENHOWN (PYHKLUMN.

15. MNonHasa cuctema 6ynesbix pyHKUMI. [Mpumepbl. Teopema 0 NOSHOTE ABYX CUCTEM.

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

17. MNpumeHeHne 6yneBblX PYHKLMIA K pENENHO-KOHTAKTHBIM CXEMaM.

MpuMepHbIN NepevYeHb NPAKTUYECKMX 3a8aHnn-1

1. [JaHo  MHOXecTBO A= {1,2,3,4,5,6,7,8,9}. ABnAetca M OTHOLWIEHWe
p={(x,y)e Ax A|X derumcsina'y} ~ OTHOLIEHMEM  YACTUYHOTO nopsgka?

JlnHenHoro nopsgka? B crnydyae nonoXxuTenbHOro oTeBeTa MNOCTOMTE Auarpammy
Xacce. NocTponTte maTpuLy CMEXHOCTU OTHOLLEHUS.

2. [nsa cnepytoweit 6yneBoit coyHkumm Haiigute CKH® cbopmy: f(x,y,z) =(>_< - Z)/\ y.
a. MocTonte Tabnuuy MCTUHHOCTY ABOMCTBEHHOM K T doyHKUMM.
3. [HaHbl koHe4yHble MHOxectBa A u C, rge W =7, ‘C‘ =6. Hangute MoLHOCTb

MHOXecCTBa B(A)x B(C), roe B(A), B(C) - OyneaHbl COOTBETCTBYHOLLIMX MHOXECTB.
a. MocTtpoiTe B(A)x B(C), ecnm A= {l, 2}, C= {*(—B}
4. HainTu pelueHne NUHENHOro PEKYPPEHTHOrO COOTHOLLEHMS BTOPOro nopsaaka:
f(n+2)=4f(n+1)-3f(n), rne f(1)=2, f(2)=3.
5. [MMpuBeauTte npumep OpMynbl, cogepkallen He MeHee TpeX MepeMeHHbIX U Tpex

nornyecknx ceasok. lpuBeante ee nobyo KoHkpeTudaumto. [loctponte Tabnuuy
WUCTUHHOCTK Ansa dpopmynbl. Onpegenute NormMyeckon 3HavyeHme KoOHKpeTM3aumn.

KM BkntovaeT B cebsi 2 TeopeTndecknx Bonpoca n 2 npaktudeckux sagaHus. OguH
13 BONPOCOB COAEPXNUT TEOPEMY C AloKa3aTeNbLCTBOM
[Ana oueHnBaHMs pe3ynbTaToB OOy4YeHWs Ha 3Kk3ameHe ucnonb3yeTtcs 4-6annbHas
Wwana: «OTANYHO», «XOPOLUOY», «yOOBNETBOPUTENBHOY», KHEYA0BETBOPUTENBHOY.
CooTHOLLEeHWe nokasaTenen, KpUTepmeB 1 LIKanbl OLLEHUBAHUSA pe3yNbTaToB 00yYeHUs.

KpI/ITepl/Il/I oueHunBaHuA LLikana oueHok

OTNNYHOE BRafeHune Teopuel U pelleHne 3adad He HUKe XOpoLlero OmrnuyHo
YPOBHS; UNMU OTNMYHOE peLLeHVe 3afay 1 BrnageHne Teopuen He Huxe
XOpPOLUEro ypoBHs




BriafleHVe Teopuei He HUXKE XOPOLLEro YPOBHSI U pelleHue 3agay He
HWKe YAOBNETBOPUTENBHOIO YPOBHS; UM BNafeHNe Teopueit He Huxke
YOOBNETBOPUTENBHOTO YPOBHS U pelleHne 3afay He Hbke XOpoLlero
YPOBHS

Xopouwio

yOooBneTBOpuTENnbHOE BnageHue Teopuein W yOOBMNeTBOPUTENbHOE Ydoenemeopu-
pelleHve 3agay meJsibHO
HeyOoBrneTBopUTENbHOE BnageHve Teopueit; unu | Heydoenemeopu-
HeyOoBMNeTBOpPUTENLHOE peLleHne 3aay meJsibHO

B cnyyae cnopHbIX OLieHOK OLeHKa OKpYrnsieTcst B G0MbLUYH CTOPOHY, eCrnv cpeaHuin 6ann no

KOHTPOJIbHbIM pa60TaM Bbille CI'IOpHOIZ OLUEHKN N B MEHbLUYHO, €CITN HUXKE.

1.
2. TNoHATME KBaHTOPOB OOLLHOCTM U CyLLEeCTBOBaHNA AN O4HOMECTHOro npeankarta. CeoncTtea
onepauun B3siTUS KBAHTOPOB OQHOMECTHbIX NpeaMKaToB.
3.
4. dopmyrnbl NOrMKK NpeaukaToB (onpeaeneHune, NnpuMepsbl, 3aMKHYTble, OTKPbITble (dOpPMYIbl,
TaBTONOMMK, BbINONTHUMAZ, TOXAECTBEHHO UCTUHHAS (NOXHasA) oopmyna).
5. PaBHocunbHble hopMynbl. OCHOBHbIE PpaBHOCUIBHOCTM OOPMYI JIOMMKN NPeanKaToB.
6. lNpuBegeHHaa dopma Ansa dgopmMysn NOorMkM npeguvkaTtoB. Teopema O CyweCcTBOBaHWU
npueeeHHon hopMbl.
7.

1.
2.

3.
4. PekypcuBHble dyHKUMKU. OnepaTtopbl NOCTPOEHUS PEKYPCUBHBIX (PYHKUMA (Cynepno3nuus,
NPUMUTUBHAsS peKypcusa, B3ATUS  p-onepatopa). [lpumMuTUBHO,
pekypcuBHble yHKLMN. TeopeMa O paBHOCUIIbHOCTW KIacCOB BbIMUCAUMBIX MO ThHOPUHIY U
YaCTUYHO PEKYPCUBHbIX YHKUMIA (6e3 OOK-BA).
5.

©CoNokrwNE
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Jloruka MNpeanuKaToB

lMoHATMe nNpegukata. Knaccudukaums npegmkaTos.

KBaHTOpr N-MeCTHbIX NpeanKaToB.

lMpepBapeHHass HopmanbHaa ¢opma. Teopema O CywecTBOBaHUMU

HOpMarbHON POPMBbI.

AnemeHTbI Teopuu anropuTmMoB

MawwHa TetopuHra. MNoHaTue, NpuHUMN padoTbl, NPUMEPHI.

Bbluncnumble no  TblOpUHIY  (QYHKUMK. BbluMCMMOCTb MO ThOPUHIY  HOMb-PYHKLNUMK,
cnefoBaHus, NPOEKTUPOBaHUs (Bblbopa NnepeMeHHbIX).

Komnosnuunsa mawvH TelopuHra.

AJ'IFOpI/ITMVI‘-IeCKI/I Hepa3pelnmblie I'Ip061'leMbI.

AnemMeHTbI Teopum rpacos
OCHOBHbIE NOHATUA N oNpeaeneHus.
Cnocobbl 3agaHus rpados.
Moagrpadbl. Onepaunn Hag rpadamum.
lMoHATMe B3BeLLeHHoro rpadpa. Mpumepsl.
[MoHATMe mapwpyTa, uenu, umkna.
KomnoHeHTa cBsa3HoCcTU. CBA3HLIN rpadd.
MeTpuyeckne xapakTepucTnkm rpada.

3apava o kpaTyanwem nytu. Anroputm JenkcTpbl (06Lwmin cmbicn)

XpomaTtumyeckoe yumcno rpada. Heobxoammble 1 4OCTAaTOYHbIE YCITOBUS DMXPOMATUYHOCTH.
10.Yuncna BHYTpPEHHEN U BHELLHEN YCTOMYMBOCTU. AQpo rpada.

11.TpaHcnopTHaa ceTb. 3agada O MakcumManbHOM NOTOKe. Paspes, MMHMManbHbIA pas3pes.
Teopema 0 CBA3M MakCUMarnbHOro NoToka U MMHUManbHoro paspesa (Poppa-dankepcoHa).

MpumepHbLIN NepevyeHb NPaKTUYECKUX 3adaHMN-2

npegBapeHHon

4YaCcTnU4HO



1. W3 cnegywowmux npeavkatoB C MNOMOLLbIO KBAHTOPOB MOCTPOWTE BCEBO3MOXHbIE
BblCKa3blBaHUS U onpeaenuTe, Kakne U3 HUX UCTUHHbI, a Kakue NoXHbl (x € R):

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

2) X' +y =16.

2. Haitn MHoXecTBa MUCTMHHOCTM crneayroLlumx NpeaukaTtoB, 3adaHHbIX Hag yKasaHHbIMU
MHOXEeCTBaMu:

2 2 .
1) X +x.=0, M,=M, =R
2) I, 1+x,>12, M, ={-248}; M, =10.7.9.11}.

3. KaknM yCroBMSIM Y[OBMETBOPSIOT MHOXECTBA UCTUHHOCTW OJHOMECTHbIX NPeauKaToB
P(x) 1 Q(x), 3amaHHbIX Ha MHOXecTBe M, ecnu:

1) KOHBIOHKLMS UX TOXAECTBEHHO UCTUHHA;

2) KOHBIOHKLISA UX TOXOECTBEHHO JIOXHA;

3) KOHbBIOHKLMS MpeBpaLLaeTCsl B UCTUHHOE BbICKa3blBaHWe MpU MOACTaHOBKe Mo6Goro us

3J1IEMEHTOB MHOXeCTBa EP UCTUHHOCTU MNnpeankKaTta P(X) N TOJ1bKO TaKNX 3J1EMEHTOB.

4. Kak/uM ycroBMsSIM yAOBNETBOPSIOT MHOXECTBA MCTMHHOCTM OAHOMECTHbIX NpeankaTos
P(x) u Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) AM3BIOHKLMS UX TOXOECTBEHHO UCTUHHA;

2) AN3BIOHKLMSA NX TOXOECTBEHHO NOXHA;

3) AM3bBIOHKUMSA MpeBpallaeTcss B FOXHOE BblCKasblBaHME MpW noacTaHoBke noboro u3
9NIEMEHTOB MHOXeCTBa |, MCTUHHOCTU NpeaukaTa P(x) N TONBbKO TaKNX SNEMEHTOB.

5. Peann3oBaTh Ha MaLuvHe ThIOpUHra anropuTM BbluMcReHns dyHKumM ¢(n)=n+ 4.

6. PeanusosaTb Ha MalumHe TblopuHra anropnuTM BblYUCEHUS OYHKLMN
7. MNocTpontb MawmnHy TelOpUHra AN Bbl4UCIEHUS OYHKLMN

( ) 0,ecmx =0,
sgn(x)=
& l,ecux # 0.

KM BkntovaeT B cebs 2 TeopeTUdeckmx Bonpoca n 2 npaktmyeckux sagaHna. OguH mns

BOMPOCOB COAEPXUT TEOPEMy C 4OoKa3aTeNbCTBOM

[ns oueHVBaHWA pe3ynbTaToB 0Oy4YeHUs HA 3K3aMeHe ucnonb3yeTcs 4-6annbHas wana:

«OTJIMYHO», «XOpPOLLUO», «yOOBJIETBOPUTESIbHO», «KHEYOAOBNETBOPUTEJIbHOY.
CooTHoLweHne nokasaTenen, KputepueB 1 WKasrbl oueHNBaHUA pe3yrbTaTtoB 06yLIeHI/IFI.

KpMTepI/II/I oueHnBaHuAa LLikana oueHok

OTJINYHOE BlaaeHune TeoleeVl N pelwleHne 3agad He HUXe Xopolwlero OmiuyHo

YPOBHSI; UMU OTIIMYHOE peLLEHUe 3a4ay U BrageHne TEOPUE He HIKe
XOPOLLIEro ypoBHs

BNnageHne Teopuei He HUXKE XOPOLLEro YPOBHSA U pelueHue 3ajay He Xopouwo
HUXEe YOOBNETBOPUTENBHOMO YPOBHS; UM BNageHne Teopuei He Huxe
YOOBNETBOPUTENILHOMO YPOBHS U pelleHne 3adad He HUKEe XOopoLlero

YPOBHS

yOOBNeTBOpUTENbHOE BriafeHWe Teopuein W yOoBReTBOpUTENbHOE Ydoenemeopu-
pelieHue 3agay menbHO
HeyOoBrneTBOpUTENIbHOE BnageHve Teopue; unn | Heydoenemeopu-
HeyOoBMNeTBOPUTESIbHOE peLleHre 3aday mersbHO

B cnyyae cnopHbIX OLEHOK OLiEHKa OKpYrisieTcsl B G0MbLUY0 CTOPOHY, ecnu cpeaHuin 6ann no

KOHTPOJTbHbIM pa60TaM Bbille CI'IOpHOI7I OUEHKN U B MEHbLLYIO, €CITin HMNXe.







