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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

B1.0.14 OunckpeTHas MmaTemaTuka

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneuuanbHOCTU:
02.03.02 dyHaameHTanbHaa nHpopmaTuka U UHPOPMaLMOHHbIE TEXHOSTOMU

2. Mpodumnb nogrotoBku/cneunanmsaumna: UHxeHepusa nporpaMmmMHoro obecneyeHus

3. KBanudukauma BbinyckHuKa: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kachenpa, oTBevarowan 3a peanmsaumio AUCUUNNUHDbI: Kadeapa MaTteMaTUYecKmnx
METOLOB UccnefoBaHNs onepawmm

6. CoctaButenu nporpammbl: boHaapeHko KO.B., 4.7.H., goueHT, npodeccop kadepsl
MaTemMaTU4eCcKnX MeToA0B UCCIeAoBaHNs onepaumm

7. PekomeHpgoBaHa: HMC cakynbTeTa NprknagHon matemMaTtuki, MHOOPMATUKN U MEXAHWKM,
npoTtokon Ne9 ot 23.05.2020

8. YuebGHbIn roa: 2020/2021 CemecTp(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
OrnK-1 OrlK-1.1 | demoHcTpupyeT 3HaTb:
Cnoco6eH NPUMEHSATb 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, Teopuen rpadios;
ucnonb3oBatb  MX B - Knaccbl TUMOBbIX 33a4ady, peluaeMbixX
npogeccroHasnbHON MeTo4amMu ANCKPETHON MaTemaTuKu.
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,
AoKasaTenbCTBaMn TEOPEM, MPUMEHEHUEM
KOMOMHaTOPHbIX bopmyrn, nccneaoBaHMeM
anrebpanyecknx CTpykTyp.

BnapeTtb:

MEeTOANKOWN JokasaTenbcTBa aKkToB,
pelleHus npobnem pasgenoB  AOUCKPETHOW
MaTeMaTukM, 6asupylowencs Ha 3HaHUSAX
OCHOBHbIX (QaKTOB, KOHLUEMNUMA, 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,
TMPpUKIAJHBIX 3a1a4.

nosponsawLwme cdhopmManm3oBaTb NPUKIAgHYHO

3apavy.

YmeTb:

- ocyllecTensaTb dopmanmnsauunio peLlaeMblx

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 gucuMNNUHbI B 3a4€THbIX eaMHULUax/yac.(e coomeemcmesuu ¢ 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
KoHTakTHas paboTa 128 64 64
nexkumm 64 32 32
npakTuyeckune 64 32 32
B TOM 4ymcne:
nabopaTtopHble
KypcoBas pabota
CamocTtosiTensHas paborta 88 44 44
lMpomexyToyHas aTTecTauns 72 36 36
Wtoro: 288 144 144
13.1. CopepxaHue AUCUUNIIUHbI
n/n Peanusauus
pasgena
HanmeHoBaHue pa3gena c ONCUMMNNUHBI C
ofEepXxaHue pasgena aUCLMNInHbI
AUCLUNITUHBI NMOMOLLbHO
OHIamnH-kypca,
QYMK *
1. lekuum
1.1 MpegomeT, nctopus u MoHATMe auckpeTHon maTeMaTkn. OCHOBHblE [uvckpeTHas
nepcneKkTMBbLl Pa3BUTKSA pasgensbl. ictopus n nepcnekTuBbl pasBuTUst mMaTtemaTtuka
ONCKPETHOM MaTeMaTuhKK ONCKPETHOM MaTeMaTuKN. (MM, dUNT)
1.2 ONEMEHTbI TEOPUM 1.MoHsaTMe MHOXecTBa. Onepaunn Hag MHoxecTBaMu. | OnckpeTHas




KOHEYHbIX MHOXECTB U HOunarpammbl Jinepa —BeHHa. MatemaTuka
OTHOLLIEHUN 2.CBowicTBa onepauuin Hag MHOXeCTBaMM. (MMU, dUNT)
3.MMpamoe npousBegeHne MHoxXecTB. MoOLWHOCTb
NPSMOro Npou3BeaeHUs1 KOHEYHbIX MHOXECTB.
4.0T1HoweHusa. Cnocobbl 3aaHnsa OTHOLLEHWIA.
5.0nepaunn Hag OTHOLLEHUSIMN.
6.CeonctBa GUHAPHbBIX OTHOLLUEHWMA.
7.0THOLIEHME  3KBUBANEHTHOCTH, pasbueHne
MHOXeCTBa Ha kraccbl. CBs3b MexXay HUMMU.
8.0THoweHMe nopsgka. YacTMyHoO UM NMHENHO
yrnopsigodeHHble MHOXecTBa. [inarpamma Xacce.
9.0OyHKUMOHAmNbHbIE  OTHOLIEHUS U OTOBpaxeHus
MHOXecTB. CBoOWCTBa OTOBOpaXeHWN. MoluHocTb
MHOXecCTBa.
10.byneaH  koHe4yHoro  MHoxecTBa.  MowHoCTb
OyneaHa.
11. lNpumeHeHne Teopum MHOXECTB U OTHOLLUEHUN K
pPensAUNoOHHON MOAENN AaHHbIX.
1.3 1.0OcHoBHbIe NpaBuna KOMOMHATOPUKM. OunckpeTtHas
2. MepecTaHoBKM, pasMeLLeHns U CoYeTaHus. MaTemaTuka
3. OCHOBHblE TUMNblI KOMOMHATOPHBLIX 3a4ay. (MMU, dUNT)
KomGuHaTopuka 4. CBowicTBa coquaHle. BuHom HbIOTE)Ha.
5. dopmyna BKNIOYEHUI U UCKINIOYEHWIA.
6. PeKkyppeHTHble COOTHOLLEHUS, Yncna PruboHayum.
7. lNMoHaTue o npounsBoaamx PYHKUUAX.
1.4 Anrebpa BbICKa3biBaHUMN. 1.MoHATne BbiCcKasbiBaHUA. Jlornyeckne 3HayveHusa | duckpeTHas
Bynesbl dyHKUUN BbickasbiBaHui. OnepaumyM Hag BbICKa3blBaHUSMW | MaTeMaTuka
(oTpuuaHue, KOHBIOHKUNS, AU3BIOHKUMSA, uMmnnukaums, | (MM, PUNT)
akBuBaneHuusi, ctpenka [upca, wtpux Leddepa,
CroXeHne no moadynio Aga).
2.MponosuunoHansHasa  ¢opmyna. KoHkpeTunsaums
dopmynbl. Teopema O nOrM4ecKOM 3Ha4YeHuu
COCTaBHOrO BbICKa3bIBaHUS.
3.Knaccudpmkauma dopmyn anredpbl BbiCKasbiBaHWM
(BbINONHUMBIE, TaBTONoOMM, OonpoBepXnMble,
TOXOECTBEHHO fOXHble). TeopeMbl 06 OCHOBHbIX
TaBTONOMNSIX.
4.TNoHATMe  paBHOCUNbHBLIX  opmyn. Jlorndeckoe
cnencrsume.
5.MNMpasuna Norn4yecknx YMO3aKMioYeHNNn.
[okasaTenbctea. AkCMOMaTUYECKNE TEOPUU.
6.byneBbl yHKkuMnM. Cnocobbl 3agaHua 6GyneBbix
dyHKUMA. PaBHbIe PyHKLMW.
7.[1BONCTBEHHbIE dyHKUUK, MpuHumn
OBOWNCTBEHHOCTW.
8.OnemeHTapHas  OW3bIOHKUUS. On3bloHKTUBHaSA
HopmarnbHass ¢opma. Teopema o npeacTaBneHUn
dyHkuun B Buge COHO.
9. J3nemeHTapHas KOHBLIOHKUUA. KoHBIOHKTUBHaS
HopmanbHass c¢opma. Teopema O npeacraBneHUn
6ynesoi dyHkumu B Buage CKHO.
10. MuHumusaumsa 6ynesbix yHkumi B knacce OHO.
MeTon KeanHa HaxoxaeHus MOH®.
11. MonuHom XKerankuHa.
12.0npegeneHue 3ambikaHus. CBONCTBa 3aMbIKaHUS.
BamkHyTble knacebl (TO,T1, S,M,L).
13.MonHas cuctema OyneBbix YyHKUMIA. Teopema O
NONHOTE ABYX CUCTEM.
14.Teopema o (hyHKLMOHaNbHOW nonHoTe. basuc.
15..PenenHo-koHTakTHble cxembl (PKC). OcHoBHble
3agaym Teopun PKC.
1.5 Jlornka npegukaTos 1. MoHaTtne npegukaTta. Knaccudmkauma npegukatoB. | AuckpeTHas
2.KsaHTOpbI obLHocTn " CyLLIECTBOBaHNA | MaTteMaTuka




npeavkaTos.
3.PopmMynbl  NOTMKM  NpeauvkaToB  (onpepeneHue,
npumepsl, 3aMKHYTbIE, OTKpbITEIE  cbopMyrbl,

TaBTONOMMN, BbINONIHUMAS, TOXAECTBEHHO WMCTUHHAasi
(noxnas) dpopmyna).

4.PaBHOCUNbHbIE dopmynbl. OcHoBHble
pPaBHOCUNBHOCTM HOPMYN FNOMMKU NPeanKaToB.
5.NMpuBeneHHas ¢opma ana  opmyn  forvku
NpeavKaToB. Teopema 0 CyLLecTBOBaHMU
npusegeHHon opmsl.

6.lMpefBapeHHas HopmanbHas dopma. Teopema o
CYyLLIECTBOBaHMM NpefBapeHHO HoOpManbHOW hopMbl

(MU, OUUNT)

1.6

AnemeHTsl
anropuTmMoB

Teopuu

1.MoHaTtne anroputma. TpeboBaHus,
npeabaBsieMble K anroputMam.

2. OnucaHue mawwuHbl TblopuHra.

3. Bbluncnennsa dyHkuMrM Ha MawwuHe TblopuHra.
AnropytMmnyecku HepaspeLunmble Npodnemei.

4. PekypcusHbie dyHKUUK. MpumnTHBHO
PEKYPCUBHBIE W YACTMYHO pPEKYPCUBHbIE YHKLUN.
Knaccbl pekypcuBHbIX (QYHKLMNA.

5. Tesuckl TetopuHra n Teauc Yepua.

6. HopmanbHbii anroputm MapkoBa.

[OuckpeTHas
mMaTtemaTtuka
(MM, dNAT)

1.7

Teopus rpacos

1.MoHsATHe rpadgpa. Cnocobbl 3agaHns rpados.

2. Onepauun Hag rpagamu.

3. [epeBo. KpaTyaniee oCcToBHOE aepeBo rpada.

4. MeTpu4yeckne xapakTepucTukm rpada.

5. 3agaum o KpaTyanwem u kputmdeckom nytu. CBA3sb
C 3agavamu CeTeBOro ynpasreHus.

6. OcHoBHbIe Yncna Teopum rpados.

7. Aunepossbl rpadsl.

8. MNoTokm B ceTax. Teopema Poppa-dankepcoHa O
MaKCUManbHOM MOTOKE W MMHUMMarbHOM paspese.
OcHoBHble 0606LLeHus.

9. OcHoBHblE NpuknagHble 3agayn Teopum rpados
(O630p).

[uvckpeTHas
mMaTtemaTtuka
(MM, dNAT)

2. NpakTnyeckue 3aHATUA

2.1

OnemeHThI Teopumn

KOHEYHbIX MHOXECTB U

OTHOLLIEHUN

1.MoHaTtne mHoxecTBa. Onepaunn Hag MHOXeCTBaMM.
Ounarpammbl Jnnepa —BeHHa.

2.CBoWcTBa onepaumii Hag MHOXeCTBaMM.

3.Mpsamoe npousBegeHne MHoXecTB. MoLIHOCTb
NPSAMOro NPou3BeAeHNs1 KOHEYHbIX MHOXECTB.
4.0OTHoweHns. Cnocobbl 3a4aHnst OTHOLLEHUHA.
5.0nepauun Hag OTHOLLEHUSAMMN.
6.CBovicTBa BMHapPHbIX OTHOLLEHWUA.
7.0THOWIEHNE  SKBMBAIIEHTHOCTW,
MHOXecCTBa Ha krnaccbl. CBS3b MexXay HUMMW.
8.0THOWweHNe nopsgka. YacTM4HO W JIMHEWHO
yrnopsigodeHHble MHOXecTBa. [narpamma Xacce.

9. MOLHOCTb MHOXECTBA.

pasbueHne

[uckpeTHas
mMaTtemaTuka
(MM, dNNT)

2.2

KomburHaTopuka

1.0cHoBHble NpaBuna KOMBUHATOPUKM.

2. NepecTaHoBKM, pasMeLleHNst U coYeTaHus.

3. OCcHOBHbIE TWMbI KOMBUHATOPHLIX 3a4au.

4. dopmyna BKIIOYEHUI U NCKITHOYEHUN.

5. PekyppeHTHbIE COOTHOLLEHUS.

6. PeweHne KOMOMHATOPHbIX 3agavy C MOMOLLbHO
NPOoV3BOASALUMX PYHKLMN.

[uckpeTHas
MaTemaTuka
(MM, OUNNT)

2.3

Anrebpa BbicKasbiBaHUN.

Bynesbl GyHKUUN

1. MoHaTMe BbICKa3biBaHUA. Jlormyeckne 3HaveHUs
BbiCkasbiBaHMN. Onepauun Hag BbiCKasbiBAHUSMMU
(oTpuuaHue, KOHBIOHKUUSA, AU3BIOHKLMS, UMAMNUKaLmMs,
akBmBaneHuus, crtpenka [lupca, wTpux LWeddepa,
CnoXxeHwe rno Moaynto Asa).

OuckpeTHas
mMaTemaTuka
(MM, dNNT)




2. byneBbl QyHKuun. Cnocobbl 3agaHus 6GyneBbix
dyHKUMA. PaBHble yHKUUN.

3. J[1BONCTBEHHbIE OYHKLMNN. MpuHUmn
OBOWCTBEHHOCTM.
4.OnemeHTapHas  AN3bIOHKLNA. [n3bIOHKTUBHAsA

HopManbHasa dopma. Teopema O npeacTaBneHun
dyHkuun B Buge COAHO®.

5. 3OnemeHTapHasi KOHBLKOHKLUMS. KoHBbIOHKTUBHAsA
HopManbHasa dopma. Teopema O npeacTaBneHUU
6yneBon yHkumm B Buge CKH®.

6. MuHummsaumna Gyneebix dyHKUMA B knacce OHO.
MeTog KeanHa HaxoxgeHna MOHO®.

7. NonvHom XerankuHa.

8 3aMKHyTble Knacchl.

9. .lpoBepka nonHoTbl cuctembl. OnpegeneHve
6asunca NonHom cUcTeMbl.
10.PenenHo-koHTakTHble cxemMbl (PKC). OcHOBHble

3agayn teopum PKC.

24 Jlornka npeaukaToB 1. Jlornyeckne onepauun Hag npeavkaTamu. OunckpeTtHas
2.KBaHTOpbI O6WHOCTM ¥ CyWwecTBOBaHMS | MaTemaTtuka
NpeavKaToB. (MM, dNAT)
3.PaBHoCcuUnbHbIE dopmynebl. OcHoBHbIE
paBHOCUNBHOCTYN POPMYIT JTIOTVKN NPEeaUKaToB.
4.MNpuBegeHHas opma gns  popmMyn  NOMUKK
NpeayvKaToB.
2.5 1. MNMocTpoeHmne mMmalnHbl TblopuHra [uvckpeTHas
2. BbluucneHus yHKUMA Ha MalwuHe TblopuHra. | matemaTtumka
OnemeHTbI Teopuun | ANropuTMNYECKU HepaspeLLnmble Npodnemsl. (MM, dNNT)
anropuTmMoB 3. PekypcuBHble PYHKLMN. MpumMuTNBHO
PEKYPCUBHBIE W YACTMYHO PEKYPCUMBHbIE OYHKLUUMN.
Knacchbl pekypcuBHbIX (OYHKLNNA.
2.6 Teopus rpacos 1.MoHsaTue rpadpa. Cnocobbl 3agaHms rpados. OwnckpeTHas
2. Onepauun Hag rpadamu. MaTemaTuka
3. [epeBo. KpaTtyaniee ocToBHOE AepeBo rpaga. (MM, dNAT)
4. MeTpu4yeckne xapakrepucTukm rpada.
5. 3agaun o kpatyanwem n kputnyeckom nytu. CeAsb
¢ npobrnemamu ceTeBOro ynpaeneHusl.
6. OcHOBHbIe Yncna Teopun rpadpoB.
7. MoTokn B ceTax. OnpeaeneHne MakcMMarbHOMO
NnoToKa M MUHMManbHOro paspesa.
10. OcHoBHbIe NpuUknagHble 3agayn Teopum rpados.
13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA
Buapbl 3aHATUI (KONMYECTBO YacoB)
Ne HavmeHoBaHue TeMbl o Y ——————
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble paGoTa Bcero
MpegmeTt, nctopus u
1 | nepcnekTuBbl pa3BnUTUA 1 2 3
ONCKPETHOM MaTemMaTuKu
OnemeHTbl TeOpUM
2 | KOHEYHbIX MHOXEeCTB 1 9 10 10 29
OTHOLLEHUN
3 KombuHaTopuka 11 11 16 38
4 Anrebpa BbickasblBaHUN. 11 11 16 38
Bynesbl QyHKUUK
Jlornka npegukaTos 10 10 12 32
6 OnemeHTb! Teopum 11 11 16 38
anropuTMoB




7 | Teopwusa rpacoB 11 11 16 38

NToro: 64 64 88 216

14. MeToan4yeckue ykasaH1MAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0bydarouUMCs Mo 0C80EHUK QUCUUNIUHBIL: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma ¢
KOHcrekmamu nekyud, npe3eHmauyuoHHbLIM Mamepuasriom, pekoMmeHoayuu rno 8bIrofIHEeHUK Kypcosol pabomel, Mo
opaaHu3ayuu camocmosimernibHol pabomel o ducyurnuHe u 0p)

AyOuTOpHbIE 1 BHEAYAUTOPHbIE (CaMOCToATENbHbIE) OpPMbl Yy4ebHOM paboTbl CTyAeHTa
UMEKT CBOEN Uenbl npuobpeTeHne UM LUENOCTHOM CUCTEMbl 3HAHWA MO  AUCUUNINHE
«[OuckpeTHaa matemaTtukar». cnonb3ys NEKUMOHHbIN MaTepuan, y4eOHUKN, AOMNOMHUTENBbHYIO
nutepaTtypy, NposABNAs TBOPYECKUMM MNOAXOn, CTYAEHT rOTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccmaTpmBasi UX Kak [OMNosfiHeHue, yrnybneHue, cuctemaTmsaumio CBOUX TeOopeTUYeCcKUX
3HaHun. CTyaeHT [osmkeH npunitv B BY3 € noHMMaHMeM TOro, 4To CaMOCTOosITENbHOE
oBnageHue 3HaHNAMK ABNSETCH HEOTbEMITEMON YacTbio 06pa3oBaTenbHOro npowecca.

OcBoeHMe aMcunnnuHbl NpeanonaraeT cnegyowmne HanpasneHns paboThbi:

- N3y4eHune NOHATUMHOro annapata UCLUMNIVHGI,

- N3y4eHne TeM CamMoCTOATESNbHOM MOArOTOBKM MO Yy4€BHO-TEMATUYECKOMY NIIaHY;

- paboTy Hag OCHOBHOW 1 OOMOMAHUTESNIbLHON NUTEPAaTYyPOM;

- U3y4eHne BOMNPOCOB AN CAMOKOHTPOSIS (CaMOnNpoBEPKN);

- CaMONOAroTOBKa K NPaKTUYECKNUM U APYIMM BUAAM 3aHATUN;

- caMmocTosiTenbHast paboTa cTygeHTa npu NOAroTOBKE K 3K3aMeEHY.

lMpopaboTka nEKUMOHHOro Kypca 4BMAETCA OOHOM W3 BaXHbIX aKTUBHbIX hopm
camocCTodaTeNbHON paboThl. Jlekunsa npenogasaTenst He ABNAETCS 03BYYEHHbIM y4eOHMKOM, a
npegcrasnseT nnog ero nHauemayanbHoro teopdectBa. OH YnTaeT CBOW aBTOPCKUA KypC CO
CBOEN JIOrMKOW, CO CBOUMU TEOPETUYECKUMN U MeToanveckumu nogxogamu. CTyOeHTy BaXkHO
NOHATb, YTO NEKUMSA eCcTb cBoeobpasHasi TBopyeckass popMa camMoCcTosTenbHOM paboTbl.. Bo
BpeMsi NeKuMmM MOXHO 3afaTb NeKTopy Bornpoc. Bonpockl MOXHO 3agaTh M BO BpeMS nepepbisa
(MMCbMEHHO UnM YCTHO), a Takke Mocne nekumm unu nepeq Hayanom oyepenHon. Jlektop
HangeTt bopmMbl U CNOCODLI pearMpoBaHNSA Ha BOMPOCHI CTYAEHTOB.

Anga obnerdeHns npouecca yCBOEHWUSA NEKLUMOHHOrO MaTepmana B KOHLE KaXaon nekumm
cTygeHTaMm JaeTcs nepeyvyeHb TeOPETUYECKUX BOMPOCOB, KOTOPbIE AOMKHbI ObITb MOArOTOBMEHDI
K npakTtudeckomy 3aHAaTU0. Kpome TOro, npegnaraetcsd CaMOCTOATENbHO pewnTb psg
TeopeTnyecknx 3agau.

MeTogonornyeckme pekoMeHgaumMM Mo OpraHu3aumm  CaMoCTOSATEeNbHOW paboTbl
CTyOEeHTOB

MeTogonornyeckne pekoMeHZauum npu3BaHbl MNOMOYb CTyAeHTaM OpraHu3oBaTb
CaMOCTOATENbHYIO paboTy Npu M3y4eHUMM Kypca: C MaTepuanamum nekunin m CeMMHaPCKUX
3aHATMI, nuTepaTypbl MO oOWwMM M crneumanbHbiM BonpocaM. CamocTtosaTenbHas paboTta
CTygeHTa AOfMKHa onupaTtbCsl Ha COOPMUPOBAHHbLIE HABbIKM U YMEHUs, NpuobpeTeHHble BO
Bpemsi 0bydyeHus B cpegHenm wkone. B BY3e cTyoeHT [oOmkeH NOBLICUTH YPOBEHb
camocTodaTenbHOCTU. CocTaBnsowen KOMNOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTypon No TeMe 3aHATUMW, HYXHO OenaTb BbINUCKM TEKCTa, COAepKallero
XapaKTepPUCTUKY WM KOMMEHTapuUn yxe 3HakomMoro Bam wuctoyHuka. YMeHue paboTtatb C
nUTepaTypon O3HayaeT Hay4uTbCS OCMbICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNNTb K OCBOEHWUIO HAYYHOW NUTEpaTypbl, PEKOMEHOYETCA YTEeHNEe y4eBOHUKOB N y4eBHbIX
nocobun.

MeToaunyeckme pekoMmeHgaumnmn No NOAroTOBKE K 9K3aMeEHY

Mpn nogrotoBke K 3K3ameHy crieqyeT B MOMMHOW Mepe MCMNoNb30BaTh fEKUNOHHbIN
MaTtepuan n akageMuyeckui Kypc y4ebHuka, pekoMeHLOBaHHOro npenogasartesieM.

MeToanyeckme pekoMmeHaaunn npu Mcnonb3oBaHUN ANCTAHLUMOHHBIX 06pa3oBaTebHbIX
TEXHONOrnm

Mpn mcnonb3oBaHUM AUCTAHUMOHHBLIX 0OpasoBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
obyyeHnsa BbINOMHATL BCe YyKasaHus npenogasaTtenen no pabote Ha LMS-nnatdgopwme,




CBOEBPEMEHHO nogknyaTthes K online-3aHaTnam, cobniogatbe pekoMeHgaumMm no opraHmM3aumm
CaMOCTOATENIbHOM paboThbl

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,

Heob6XoaUMbIX ONA OCBOEHUS AUCLUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmeemcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)
a) oOCHOBHas nuTeparypa:
Ne n/n MCTOYHMK

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

2 Lesenes, tO. . OuckpetHaa matematuka : yyebHoe nocobue / HO. I1. Lllesenes. — 4-e u3g.,
ctep. — Cankr-lMeTepbypr : JaHb, 2019. — 592 ¢c. — ISBN 978-5-8114-4284-3. — TekcT :
AIEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6MbnNnoTeyvHas cucrtema. — URL:
https://e.lanbook.com/book/118616

3 CygonnaTos, C. B. [JuckpeTHass matematuka : yuebHuk / C. B. Cynonnatog, E. B. OBuUMHHUKOBA.

— 5-e n3g. — Hoeocmbupcek : HITY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-bubnmoTeyvHas 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 : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/135218 (

Epycanumcknii, A. M. [OdwuckpeTHas matemaTuka. Teopus M NpakTUKym : yd4ebHuk / A. M.
Epycanumcknin. — Cankr-letepbypr : Jlanb, 2018. — 476 c. — ISBN 978-5-8114-2908-0. —
TekcT: onekTpoHHbIM /[ JlaHb @  anekTpoHHO-6ubnuoTteuHas  cuctema. —  URL:
https://e.lanbook.com/book/106869

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOYHUK

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

7 Kysanckosa, 1O. E. Anroputmbl guckpeTHouW MaTematukm : ydebHoe nocobue / 0. E.
KyBawnckoBa. — YnbsiHOBCK : YnlTY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbLIN // JlaHb : 3NEeKTPOHHO-bnbNMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165014

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

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

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

9 OBC YHuBepcutetckas 6ubnmoreka on-line Pexum goctyna: https://biblioclub.ru/

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

11 | OBC IOPAINT. Pexum gocTyna: https:/biblio-online.ru /
OneKkTpoHHO-6nbnuoTeyHasa cuctema «YHuBepcuteTckaa bubnmnorteka online (goctyn
ocyuwiecTBnseTca no agpecy: https://biblioclub.ru/);

13 OnekTpoHHas bubnuoteka BI'Y https://www.lib.vsu.ru/
MaTemaTtunyeckas noruka / MOTU — HIMOO.— Pexum goctyna:

12

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

15 MaTtemaTtunyeckas norvka. lNMonutexHunyeckun Barnag / Crory — Coursera — Pexum goctyna:
MaTtematunyeckas norvka. MonutexHuyeckun Barnaa | Coursera

16 MeToabl n anroputmbl Teopum rpacos / YHusepcutet UTMO 3.— HIMOO.- Pexxum goctyna:

https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToabl 1 cpeacTtea
OnckpeTHasa matemaTuka (MMU, PUNT)/ KO.B. BoHaoapeHko.— — ObpasoBaTenbHbI NopTan
17 «ONEKTPOHHbIN yHMBepcuTeT BIY». — Pexum goctyna: Kype: Jluckpernas marematuka (IIMU,
DOUNT) (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-mMeTOAMYECKOro obecneyvyeHUss ANMA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rnocobusi, 3adaqyHuKu, MemoOuYeCKUe yKa3aHusi MO BbIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

CamocToaTenbHas pa60Ta o6yqa+ou.|,eroc;| AOOJPKHa BKJ1HO4aTb noaroToBKY K
npakTn4eCKnm 3aHATUAM, noaroToBKy K npomemyTquon atTectauumn. ,D,J'Iﬂ 3TOro
pekomeHayeTCcA OCBOUTb TeOpeTquCKMVI mMaTtepuars, COOTBETCTBYWLINX TeM, MO KOHCMEeKTaM
NeKunn 1 npeseHTaunmoHHOMY martepuany, pasmelieHHomy Ha 30 pecypcax, nutepaTypy w3
npeacrtaBrieHHOro HMxe nepevHq, Mmatepuarbl C TeMaTu4eCKmnx pecypcoB CeTu |/|HTepHeT.

Ne n/n McTOYHUK
BenbmecoBa, C. C. [NpakTukyMm No ANCKPETHON MaTeMaTuKe : y4ebHo-meToauveckoe nocobue /
1 C. C. benbmecoBa. — HwxHun Hoeropog, : HHI'Y um. H. L. Nlobayesckoro, 2018. — 34 ¢c. —
TeKcT : aneKTPOoHHbIN // JlaHb : anekTpoHHO-bubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. COopHUK 3agay no AMCKpeTHoM maTtemaTtuke : ydebHoe nocobue / C. O.
> Koxyxos, . N. CoBepTkoB. — 2-e u3pg., ctep. — CaHkT-leTepbypr : JlaHb, 2018. — 324 ¢c. —
ISBN 978-5-8114-2588-4. — TeKCT: 9nNeKTPOHHbIN // JlaHb : 3nekTpoHHO-6ubnuoTedHas
cuctema. — URL: https://e.lanbook.com/book/102606
MouceeHkoBa, T. B. [luckpeTHas matemaTtuvka B npyMepax 1 3agadax : y4ebHoe nocobue / T. B.
3 MouceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHBIN // JNanb : 3NEKTPOHHO-6MbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157583

17. WHdOpMaLMOHHbIE TEXHOMOrM1, MUCNOoNb3yeMble AN peanusauum y4ebHOWM
AUCLUUNSINHBLI, BKNKOYass nporpaMmmMmHoe obGecneyeHne U MHEPOPMaLMOHHO-CMNpPaBO4HbIe
cuctemsbl (NMpu Heo6xXOAMMOCTH)

OucumnnuHa peanuayetcd C MPUMEHEHMEM SNIEKTPOHHOIO 00y4YyeHMst M AUCTAHLMOHHbIX
obpasoBaTtenbHbIX TexHonornn. [ns opraHuM3aumm camocTosTenbHouM paboTbl oby4varowmxcs
ncnonb3yeTcss OHNamH-kypc «[uckpetHaa matematuka (MMA, OUNT)», pasMelLeHHbIn Ha
nnatgopme InNeKkTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WHTepHeT-pecypcsl,
npueefeHHble B N.158B.

NHopMaLMOHHbIE TEXHONOMMN AN peanu3aumm y4ebHon ANCUMNINHBI:

- TEXHOMOMMN CUHXPOHHOIO M aCUHXPOHHOIO B3aMMOAENCTBUSA CTYAEHTOB M NpenogasaTtens
nocpeacTBoM cry>0 (CepBMCOB) MO NEPECHISTKE U MOMYYEHUIO ANIEKTPOHHbLIX COOOLLEHMIA, B TOM
4yucne, no cetn IHTepHerT;

- CEpPBUC ANEKTPOHHON NOYTLI A4S onepaTMBHOM CBA3M NpenogaBaTernisi U CTYAEHTOB.

MporpammHoe obecneveHune:

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, MonOduc, LibreOffice), Free Pascal (cBo6ogHoe n/vnun 6ecnnaTtHoe 0), Microsoft
Visual Studio Community Edition (cBo6ogHoe n/vnun 6ecnnatHoe M10).

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNSINHDI:

Ayantopus AOMKHa ObiITb  obopypoBaHa: y4vebHas Mebenb, komnbioTep (HOYTOYK),
MynbTUMeannHoe obopyaoBaHue (NPOEKTop, 3KpaH, CpencTBa 3BYKOBOCMPOU3BEAEHUS),
AonyckaeTcs nepeHoCHoe obopyaoBaHMe.

[Ona camocTtosiTenbHoOM paboTbl HeobXoOAuMMbl KOMMbIOTEPHbIE  KMacCbl, MOMELLEHUS,
OCHaLLeHHble KOMMbloTepamun ¢ OCTYNOM K ceTn MIHTepHeT.

19. OueHoO4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U1 NPOMEXYTOYHOMN aTTecTauum




coAepXXaHneM crieQyrLlmnx pasaenos AUCLMNINHDIL

MopanoK OLEeHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpenenseTcs

HanmeHoBaHue WHankaTop(bl)
rll\ﬁ, pasgena aucumninHbl Ko“cl';?;;a"' AOCTMXEHUA OueHouHele cpeacTBa
(mogyns) 5 KOMMeTeHUnn
MpeaomeT, uctopusa u
nepcneKkTMBbLl Pa3BUTKSA
1 VCKDETHOM OlK-1 OllK-1.2 Onpoc
MaTeEMaTUKN
OnemMeHTbl Teopum
2. | KOHEYHbIX MHOXECTB U OlMK-1 OI'IK-11.12, OfK- KoHTponbHasa paboTa 1
OTHOLLEHUN )
3 KoMGuHaTOpuKa OnkK-1 OI'IK-11.112, OfK- KoHTponbHasa pa6ota 1
Anrebpa
4 | BbicKka3sbiBaHWiA. Bynessbl OnK-1 OI'IK-11.12, OfK- KoHTpornbHas pabota 2
YyHKUMUN )
5 | floka npeawkaros OnKk-1 OI'IK-11.12, OTK- KoHTponbHas pabota 3
6 Z:r%“:)i:;%a Teopum OrlK-1 OI'IK-11.12, OrIK- KoHTponbHasi paboTa 3
7 Teopus rpacos OnK-1 OlK-1.1, OMK- KoHTponbHas paborta 4,
1.2 [MpaKTMKO-OpUEHTUPOBAHHbIE 3a4aHus.
MpomexyTouHas aTTecTaums MepeyeHb Bonpocosl, NepeyeHb BONPOCoB 2
dopma KOHTponsi — 3k3aMeH (1 cem), ak3ameH (2 cem) npaKT”quKmeggg'::xggnpaKT”quK”e

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwime
npoueaypbl OueHUBaHUSA

20.1 TeKywWwMn KOHTPOSb yCneBaemMocTu

KoHTporb ycneBaemocTu no AUCLUUMIMHE OCYLLECTBNSAETCS C NOMOLLBIO CrieayHLLmMX
OLIEHOYHbIX CPEeaCTB:

- JomaluHne 3apaHus;

- [MpaKTnKo-opnueHTMPOBaHHbIE 3a4aHNS;
- KoHTponbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl

KoHTponbHas paboTta Ne 1 (TunoBon BapumaHT)

Ne1. [Hokaxute: AcBUK < A\BcK

Ne2. Kakumun cBonictBamu (pedniekCMBHOCTb, CUMMETPUYHOCTb, TPaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obrnagaeT OMHaApHOe OTHOWEHWE p (OOBACHUTL), a KakMMWU He

obnapgaeT (NpuBECTM KOHTprpumepbl)?. MOXHO N p OTHECTM K cneumanbHbiM GUHaPHbLIM
OTHOLLEHUSIM (OTHOLLEHUSIM 3KBUBANEHTHOCTU, Nopsiaka)?

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

Ne3. B otaene HAWN paboTatoT HECKOSbKO YErioBEK, MPUYEM KaXKAbIN U3 HUX 3HAET XOTS
Obl OAWH UH. A3bIK.
6 3HaAKOT aHIMUNUCKNN, 6 — HeMeuKnin, 7 — opaHLy3CKUW. 4 3HAIOT aHITMUACKUA N HEMELKUK, 3 —



HeMeLuKnin 1 ppaHuy3cknn, 2 — dopaHuy3ckui n adrnmnckun. OOnH YenoBek 3HaeT BCce Tpu
a3blka. CKonbKo YenoBek paboTaeT B otaene? CKOMbKO 3HAKT TOSNTIbKO HEMELIKNN?

Ne4. Ckonbknmu cnocobamm mMoxHo pas3bute 30 paboumx Ha 3 Gpuragel no 10 Yyenosek?
Ha 10 rpynn no 3 yenoBeka B Kaxgon? (NOps4oK BHYTPU rpynn U NOPsSiAOK caMux rpynn He
BaXEH).

Ne5. Y mambl m a6nok v n rpyw. Kaxgbii OeHb B TeyeHwe (m-+ri) AHen noapsa oHa
BblgaeT cbiHy no 1 ppykTy. CkonbkMMmun cnocobamm 3To MoXeT BbiTb caenaHo? (PpyKTbl 0OOHOrO
BMAA CYNTAKOTCA OQUHAKOBLIMM)

Ne6. CkonbKO KOMBMHALMA MOXHO COCTaBUTb U3 BYKB CnoBa «kapukaTypa», eCnu rnacHble
OYKBbI HE AOSMKHbI UATU NoapPsA?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMnyeckux vyaca.

[na oueHuBaHus pes3ynbtatoB paboTbl umcnonb3yetca 4-6annbHas Lwana: «OTANYHOY,
«XOPOLUOY», «yAOBNETBOPUTENBHOY, «HEYOOBNETBOPUTENBHOY.
CooTHoOLLEHWe NokasaTeneun, KpUTEPUEB U LIKarbl OLLE€HMBAHNA pe3ynbTaToB 06y4YeHus.

KpnTepun oueHmBaHus LLikana oueHok
O6y4atowmmncsa BepHO peLluns He MeHee 5 3agaHun. OmisuyHo
BepHo pelieHo 4 3agaHus. Xopouwio
BepHo peweHo 3 3agaHus. Ydoenemeopu-
mersbHO
BepHo pelueHo meHee 3 3agaHun Heydoenemesopu-
mersbHO

KoHTponbHas pabota Ne 2 (TunoBon Bap1aHT)

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

Ne1. [ns fl noctpoute COH®, CKH®, MK gBymsa cnocobamu (C nomouibio Tabnuubl
WUCTUHHOCTM M C NOMOLLbKO PaBHOCUITbHBIX NPeobpas3oBaHni).

Ne2. Onpepenutb, kakuMm knaccam 6yneBbix (yHKUM npuHagnexut f;, a kakum He
npuHagnexuT (oTBeTbl 06oCcHOBATL).

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

Ne 4. [lo nogo3peHM0 B COBEpPLUEHHOM MpecTynneHun 3agepxanu bpayHa, [koHa u
Cmuta. OanH 13 HuX Obin yBaxaembliM B ropode CTapuKoMm, ApYyron Obls1 ManowusBeCTHbIM
YNHOBHUKOM, TPETUN — W3BECTHbIM MOLLEHHUKOM. B npouecce cneactens CTapuk roBopur
npaesay, MOLUEHHUK fran, a TpeTun 3agep>KaHHbIN B O4HOM Crnyyae rosopun npasay, a B ApYyromMm
— noxb. BoT, 4TO OHM yTBEpPXAANU:

BpayH: «A cosepLunn ato, [PKOH HE BUHOBATY.

IxoH: «bpayH He BuHOBaT. [NpecTynneHne cosepunn CMuT».

CmuT: «5 He BuHOBaT. BuHoBEH BpayH».

Onpegenute UMs cTapuka, MOLLEHHUKA U YNHOBHMKA U KTO U3 HUX BUHOBAT, €CIN U3BECTHO,
YTO NPECTYNHWK OAVH.

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



KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMudecknx yaca.

[nsa oueHvBaHns pe3ynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OT/IMYHOY», «XOPOLLOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHVe nokasaTenemn, KPUTEPMEB W LLKAsbl OLLEHNBAHWSA pe3ynbTaToB 00y4YeHus.

KpVITepI/II/I oueHunBaHudA LLikana oueHok

BepHo pelueHbl 4 3agaHus unv gonyleHa apudgpmeTmyeckas owmbka B OmnuyHo
OHOM M3 3a[aHuii Npu BEPHOM pPeLUEHUM OCTarbHbIX

BepHo pelleHo 3 3agaHus. Xopowo
BepHo pelleHo 2 3agaHus. Yooenemeopu-
meJsibHO
PelweHve He yaoBneTBOpPsSieT HU OOHOMY W3 MepeyncneHHbix | Heydosnemeopu-
KpUTEPUEB. meJsibHO

KoHTponbHas paboTta Ne 3 (TunoBow BapuaHT)
Ha R?sana+ npeankat P(X,y) = (| y|>2) — (y = x?).
Ne1. N306pa3nTb Ha gekapTOBOW NSIOCKOCTM 06nacTb MCTUHHOCTU NpeaukaTa.
Ne2. PaccmoTpetb npegukatbl VX P(X,y), Vy P(X,y), 3x P(X,y), 3y P(x,y).
1) onpeaenuTb, OT KakKNX NEPEMEHHbIX OHU 3aBUCAT;
2) BblMMCNUTb 3HAYEHNA 3TUX NpeauKaToB AN 2-3 pasfNyHbIX 3HAaYEeHUN
nepeMeHHbIX;
3) K KakMM Knaccam rnpeaukaToB MX MOXHO OTHECTUN?
Ne3. Bblumcnutb 3Hadenus VX 3y P(X,y), Vy Ix P(X,y), Ix vy P(X,y),

dy VX P(X,y), VX ¥y P(X,y). OTBeTbl 06BSACHNTD.
Ne4. Kakas dpyHKums nonyyaetcs n3 g(x)u h(x,y,z) ¢ NOMOLLbIO CXeMbl MPUMUTUBHOM
pekypcum, ecrim g(x)= x, h(x,y,z)=z2 ?
Ne 5.3anucaTtb nporpammy (C KOMMEHTapMsiMn) MawnHbl TelopuHra B andasute A={x, vy,
z, 1}, KOTOpas B MICXOAHOM CIIOBE BTOPOE BXOXOEHUE «XZ» 3aMEHSAET Ha «yX»

KoHTponbHas pabota Ne 3 paccuntaHa Ha 2 akageMnyeckux vaca.

[ns oueHuBaHusa pesynbTaToB paboTbl  uMcnonb3dyeTca 4-6annbHad wana: «OTSIMYHOY,
«XOPOLLOY», «yAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTenemn, KpUTepues U LWKanbl OLEeHMBaHUS pe3ynbTaToB 0byyYeHus.

Kputepuun oueHmsaHus LLikana oueHoK

O6yyaowmnca BepHO pelimn He MeHee 4 3agaHuiA, a B OOHOM U3 OminuyHo
3afaHun gonylleHa apudmeTnyeckas oLmodka.

BepHo pelleHo 4 3agaHus. Xopouwio

BepHo pelueHo 3 3agaHus. Ydoesnemeopu-
meJsibHO

BepHo peleHo meHee 3 3agaHuin Heydoenemsopu-
meJsibHO

KoHTponbHas pab6oTta Ne 4 (TunoBon BapuaHT)



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

2. OnpegenuTb XpoMaTU4eCcKoe YNCHO, YACHO BHELLHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Ons rpada G; onpegenuTb KpaTyanLiMim NyTb OT NEPBOW A0 NOcrneAHen BEPLUNHDI
4. Ha rpacbe G, onpeaenntb MakcMmarnbHbIW NOTOK

KoHTponbHas pabota Ne 4 paccunmTaHa Ha 2 akagemMuyeckmx vaca.

[ns oueHnBaHuA pesynbTaTtoB paboThl Mcnonb3yetca 4-6annbHas wana: «OTIIMYHOY», «KXOPOLUOY,
«yOOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CooTHoLlleHVe nokasaTenemn, KpUTEPUEB W LLKanbl OLLEHNBAHMSA pe3ynbTaToB 00yYeHns.

KpMTepI/II/I oueHnBaHuAa LLikana oueHok

OGyyatoLmiica BEpHO peLunn He MeHee 4 3aaaHuiA, Npu 3ToM B OAHOM Omnuy4Ho
13 3aaaHuii gonyleHa apudgmeTuydeckas olmnbka.

BepHo pelweHo 3 3agaHus. Xopouwio

BepHo pelueHo 2 3agaHus. Ydoenemsopu-
mesibHO

BepHo pelleHo meHee 2 3agaHui Heydosnemeopu-
mesibHO

n PaKTUKO-OpUeHTUpoBaHHbIE 3agaHUA

1. locTpouTb ceTeBou rpaduk.
2. Hantn npogomKkuTenbHOCTb BbINOMHEHNSA KOMMSieKkca paboT.
3. HanTtu BpemMeHHble xapakTepucTnkm codbiTun 1 pabor.



YcnoBue 3agaun.

Cpenatb AepeBsiHHbIN AWuK (paboTy BbINOMHAET OAMH YenoBek). PasmecTntb JOCKM B
COOTBETCTBUM C pa3mepamu swmka (15 MyH.), pa3spesatb JOckM (12 MUH.), CKNenTb YacTu
awmka (40 MyH.), NpMBUTb K KPbILKE sWwmMKa neTnm (8 MuH.), nogoXxaaTb, Noka ALWMK BbICOXHET,
N BbiTepeTb ero (15 MUH.), NeTnu ¢ KpbILKOW NPUBUTL K ALKKY (8 MUH.)

Pabota paccuutaHa Ha 1 akagemudeckuin 4ac. [na oueHuBaHWs pesynbTatoB 06y4yeHus
ncnonb3yeTcad 2-bannbHas wana: «3a4YTeHO», «HE 3a4YTEHO».

CooTHoLLEHME NoKa3aTenen, KPUTEPUEB M LLKATbl OLEHUBAHUS pe3ynbTaToB 00y4eHus.

Kputepun oueHmBaHus LLikana oueHok
BepHO BbINOMNHEHbI 2 3agaHus. 3a4meHo
BepHo BbINONHEHO MEHee 2 3afaHu. He 3aumeHo

20.2 NMpomexyTo4yHas aTrectauus

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

TeopeTnyeckune BONpoChI, NpakTU4eckme 3agaHus.

KoHTporbHO-U3MepUuTenbHble MaTepuanbl 3k3ameHa BKNoYaloT B cebsi TeopeTuyeckne
BOMPOCHI, NO3BOSISIOLLME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWIA WM MpaKTUYeckue) 3agaHus,
NO3BOMSAOLME OLEHUTb CTeNneHb COOPMUPOBAHHOCTM YMEHUIA U HaBbIKOB.

[na oueHnBaHMA pe3ynbTaToB OOYYEHUA Ha 3K3aMeHe  UCMOoMb3ylTCca crnepyolime
nokasaTtesnu:
1) 3HaHue y4ebHOro matepuana v BnageHue NOHATUNHBLIM annapaToM TEOPUM aHaANUTUYECKON
reoMeTpun n IMHenHon anredpobl;
2) yMeHue pellaTb CTaHAapTHbIE 3a4a4n aHanMTUYECKON reoMeTpun n NMHENHoON anrebpsl;
3) BrageHWe HaBblkaMW CUCTEMHOrO aHanuMsa npobrnembl M MNpUMEHEHUA  MeToLOB
aHanNUTU4YEeCKON reomMeTpum W JUHENHOM anrebpbl Npu peweHunM 3agad B pPasfnUYHbIX
npuknagHbix obnacTax;
5) BnageHne HaBblkaMn UCMONb30BaHMUS MHCTPYMEHTOB aHaNUTUYECKON reOMETPUN U NIMHENHOWN
anrebpbl 4N peleHnst NPakTUKO-OPUEHTUPOBAHHbIX 3a4au.

lNMepevyeHb BONPOCOB K 3K3aMeHy 1

I. OnemeHTbl TEOPUN MHOXECTB

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

2. Cnocobbl 3agaHnsa MHOXECTB.

3. Onepaumn Hag wMHoxecTBamu. Kpyrm Onnepa. CponcrtBa onepauun Hag
MHOXecTBaMu. (O4HO M3 HUX YMeTb A0oKa3blBaTh).

4. T[lpsmoe npousBegeHMe MHOXeCTB. MOLHOCTb NPSAMOro NPOM3BEAEHNSA KOHEYHbIX
MHO>ECTB.

5. OtHoweHuns. Cnocobbl 3agaHnsa oTHoLWWeEHUI. Mprumepbl.

6. Onepauun Hag OTHOLUEHUSMM.

7. ConctBa OGUHApHbIX OTHOWEHWA. (YMEeTb CTPOUTb OTHOLWIEHWS C 3afaHHbIMU
CBOWCTBaMM).

8. OTHOLWeEHNe 3KBMBANEHTHOCTM, pa3bneHne MHOXeCTBa Ha Knaccbl. CBA3b mexay
HUMMW.



9. OTHoweHne nopsgka. YacTMYHO W NIMHEWHO YNOpSAOYEeHHble  MHOXEeCTBa.
Hunarpamma Xacce.

10. ®yHKUMOHaNbHbIE OTHOLLIEHUS U OTOBPaXeHns MHOXeCTB. CBOMCTBA OTOBpaXeHW.
MoLLHOCTb MHOXeCTBa.

11. ByneaH KoHe4YyHOro MHOXecTBa. MowHOCTb ByneaHa.

12. PenaunoHHasa moaenb AaHHbIX.

II. 3nemeHTbl KOMOGMHATOPUKM

1. OcHoBHble npaBuna KOMOUHATOPWUKK: MpaBwuna Cymbl U MpaBuna NpousBeadeHus
AN ABYX M NPOU3BOSBHOIO Yncrna OObekToB.

2. TloHaTue r-BbibopkM (ynopsgoyeHHas, HeynopsagodeHHas, ¢ noBTopeHnammn n 6es
NMOBTOPEHUN).

3. PasmelueHune C noBTOpeHusiMn un 6Ge3 noBTOpeHun. [lepecTaHOBKM.
[lokaszaTenbCTBO COOTBETCTBYHOLLMX POPMYII.

4. CoyeTaHus C NOBTOPEHUAMM 1 6e3 NOBTOPEHUN (C AOKA3aTENLCTBOM).

5. [llepecTaHOBKM C NOBTOPEHUSIMUA.

6. Caounctea coyeTaHunin. BuiHom HbtoToHa.

7. dopmyna BKITHOYEHUN N UCKITHOYEHUIA.

8. PekyppeHTHble cooTHOLWweHUS. [TopaaoK COOTHOWEHUSA. JIMHENHbIE PEKYPPEHTHLIE
cooTHoweHusA |l nopsaaka.

9. CgouctBa peweHun JIPC(Il) (nMHenHaa komOMHaumMsa OBYX pELUEHUA ABNSAETCS
peLLeHneM).

10. O6wee peweHne JIPC (lI). Teopema 06 obuwem pewenun JIPC (lI) B cny4ae
NPOCTbIX KOPHEN XapaKTePUCTUYECKOrO YpaBHEHNS.

11. Teopema 06 ob6bwem peweHun JIPC (ll) B crnyvyae KpaTHbIX KOPHEWN
XapakTepucTU4eCcKoro ypaBHeHus:.

12. YpaBHeHne ®nboHa4um 1 ero peLLeHme.

lll. OnemeHTbl MaTtemMaTU4eckomn FIOrmKku

1. TloHATue BbiCcKasbiBaHWUA. Jlormyeckme 3HayeHusi BbiCKasblBaHuW. Onepauuu Hag
BbICKa3blBaHUSIMU (OTPULAHUE, KOHBIOHKUUA, OU3BIOHKLMS, UMMMAMKaLMS, SKBUBaNeHUMS,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaysnto Aga).

2. [lponosuunoHanbHas opmyna. KoHkpeTusauusa dopmynsbl. Teopema o
NOrM4YecKkoM 3Ha4YeHUN COCTaBHOIO BbICKa3blBaHMSI.

3. Knaccudukaumss dopmyn anredpbl BbiCKasbiBaHUA (BbIMOMHUMbIE, TaBTOJSIOMMM,
OMpoOBEPXUMbIE, TOXAECTBEHHO JIOXHble). TeopeMbl 00 OCHOBHbIX TaBTOSOMMSAX
(mokasaTenbLCTBO OAHOWN U3 OPMYIT KaXXO0N TEOPEMBI).

4. TloHATMEe paBHOCWUIIbHBIX (OpMyn. Teopembl O HeoBXOOUMbIX W AOCTaTOYHbIX
YCIOBUSIX PAaBHOCUIBHOCTU 2 doopMyn (C AOoKa3aTeNbCTBOM).

5. OCHOBHble pPaBHOCUIILHOCTM anrebpbl BbICKa3blBAHUW (OOKa3-BO OOHOM U3
dopmyn).

6. Jlornyeckoe cnencrtene dopmyn. Teopema O HeobxogMMOM U OOCTaTOYHOM
yCnoBun norn4eckoro cnencteus. MNpasuna normyecknx yMo3aknioveHun.

7. bynesbl dyHkuun. Cnocobbl 3agaHua ©OyneBbix yHKUUKA. [lpumepbl. Yucno
ByneBbIX QYHKUNA OT N NEPEMEHHbIX. PaBHble QyHKUMN.

8. [BoncTBeHHble yHKUMN. [TpUHUMN 4BONCTBEHHOCTM.

9. OnemeHTapHas OM3blOHKUMA. [An3bIOHKTMBHAA HopmarnbHast popma. Teopema o
npencrasneHnn gyHkumn B suage COH®. Mpumepsl.

10. OnemeHTapHas KOHbIOHKUMA. KOHBLIOHKTMBHaA HopmarnbHast dopma. Teopema o
npencrasneHuun dyneson gyHkumn B Buae CKH®. MNpumepsl.

11. OnpegeneHune 3ambikaHnsa. CBoncTBa 3aMblkaHnA.3aMkHYTble knaccbel. Knaccel T1
nTO.

12. Knacc S camMogBOWCTBEHHbIX yHKUMA. MowHOCTb MHOXecTBa S, nemma o
3aMKHYTOCTWU. Teopema O HecaMmO4BOWUCTBEHHOM (PYyHKLMN.

13. Knacc M MOHOTOHHbIX (PyHKUMI. 3aMKHYTOCTb Knacca. TeopemMa 0 HEMOHOTOHHON



dyHKUMN.
14. Knacc L nuHenHbIX ¢yHKUMW. MoWHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HEeNIMHENHOWN (PYHKLUMN.
15. MNonHasa cuctema 6ynesbix PyHKUMI. [Mpumepbl. Teopema 0 NoSTHOTE ABYX CUCTEM.
16. Teopema o (pyHKUMOHaNbLHOM NonHoTe (Teopema llocTa).
17. MNpumeHeHne 6ynesblX PYHKLMIA K pENENHO-KOHTAKTHBIM CXEMaM.

MpumepHbIN NepeyYeHb NPaKTU4YeCKNX 3agaHun-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  YACTMYHOTO nopsgka?
JlnHenHoro nopsgka? B crnydyae nonoxuTenbHOro oTBeTa MNOCTOMTE Auarpammy
Xacce. [locTponTte maTpuLy CMEXHOCTU OTHOLLUEHUS.

2. [nsa cnepytoweit 6ynesoit coyHkumm Haiigute CKH® cbopmy: f(x,y,z) =(>_< - Z)/\ y.

a. MocTonte Tabnuuy MCTUHHOCTY ABOMCTBEHHOM K T doyHKUMM.
3. [OaHbl koHe4yHble MHoxectBa A u C, rge W =7, ‘C‘ =6. Hangute MoLLHOCTb

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

nornyecknx ceasok. lpuBeante ee nobyo KoHKpeTudauumo. [locTponte Tabnuuy
NUCTUHHOCTK Ansa dpopmynbl. Onpegenute NorM4yeckon 3HavyeHmne KoOHKpeTmM3aumn.

KM BkntoyaeT B ceba 2 TeopeTUdecknx Bornpoca u 2 npaktmyeckmx sagaHus. OguH
13 BONPOCOB COAEPXKNUT TEOPEMY C AOKa3aTeNbCTBOM
Ana oueHnBaHMA pe3ynbTaToB ODy4YeHWs Ha 3K3ameHe ucnonb3yeTcs 4-6annbHas
Wwana: «OTANYHOY», «XOPOLUOY», «yOOBNETBOPUTENBHOY, KHEYAOBETBOPUTENBHOY.
CooTHOLEeHWe nokasaTenen, KpUTEPUEB U LLKanbl OLLEHMBAHUS pe3ynbTaToB 0byyYeHus.

KpMTepl/Il/I oueHunBaHuaA LLikana oueHok

OTNMYHOE BradeHue Teopuei U pelleHne 3aaad He HUKEe XOpoLlero OmsuyHo
YPOBHS; UM OTNINYHOE peLleHre 3aaad v BrageHue Teopueit He Huke
XOPOLLEro YPOBHS

BrafileHVe Teopueln He HUXKE XOPOLLEro YPOBHSI U pelleHue 3agay He Xopowo
HWXXe YOOBNETBOPUTENBHOIO YPOBHS; UMW BNageHne Teopuein He Huxe
YOOBNETBOPUTENBHOTO YPOBHS U pelleHne 3afay He Huke XOpOoLlero

YPOBHS

yOOBNeTBOpUTENIbHOE BrafeHWe Teopueil W yoOBMEeTBOpUTENbHOE Ydoenemsopu-
pelleHve 3agay mernbHo
HeyZoBMeTBOpUTENbHOE BnageHve Teopven; uwnn | Heydoenemeopu-
HeyL4oBMeTBOpUTENbHOE pelleHre 3agay mesnbHo

B cnyvae cnopHbIX OLLEHOK OLleHKa OKpyrnsieTcst B GOMbLUY CTOPOHY, eCrnv cpeaHuin 6ann no
KOHTPOMbHbIM paboTam BbiLLE CMOPHON OLEHKU U B MEHbLLYIO, ECIN HUXKE.

lNMepeyeHb BONPOCOB K 3K3aMeHY 2
Jlornka npeaukaros



1.
2.

3.
4.

5.
6.

7.

1.
2.

3.
4.

lMoHaTne npegukaTa. Knaccudukauusa npeamkaTos.
lMoHATHe KBaHTOPOB OBLLHOCTU U CyLLeCTBOBaHUA ANs OAHOMECTHoro npegukara. Cesonctea

onepau,vuh B3ATUA KBAHTOPOB OAHOMECTHbLIX NPpeanKaTOB.

KBaHTOpPbI N-MECTHbIX NPEeAMKaTOB.
dopmynbl NOrMKN NpeankaToB (onpeaeneHve, npumepbl, 3aMKHYTblE, OTKPbITble (DOPMYIbl,

TaBTONOMMK, BbINONTHUMAsA, TOXAECTBEHHO UCTMHHAs (NOXHasA) doopmyna).

PaBHocunbHble popmyrnbl. OCHOBHbIE PABHOCUITbHOCTU (POPMYI FTIOMMKK NpeankaToB.
lMpuBegeHHas dopma ana dopmyn norMku npeaukaTtoB. Teopema O CyLeCcTBOBaHUU

npuBegeHHon opMbI.

lMpeoBapeHHass HopmarnbHas ¢opma. Teopema O CywlecTBOBaHUW MpeaBapeHHOW

HOpManbHOW hOpMbl.

dnemeHTbI TeOpUM aNropuTMoOB
MawwwuHa TetopuHra. MNMoHaTue, npuHumMn paboTbl, NpUMepsb!.
Bbluncnumble no  TblOpUHTY  QYHKUMK. BblunMcnmMmocTs Mo ThlopUHIY  HOJSMb-PYHKLNUMK,

cnegoBaHnsA, NPoOEKTNpPoBaHUA (Bbl60pa I'IepeMeHHbIX).

Komnosnuunsa mawvH TeropuHra.
PekypcuBHble dyHKUMK. Onepatopbl NOCTPOEHUS PEKYPCUBHBIX (PYHKUMA (Cynepno3nuus,

NPMMUTMBHas peKkypcusi, B3ATMA  J-onepaTtopa). [lpuMUMTMBHO, 4YacTM4HO w obuwe-
peKkypcuBHble pyHKUMN. Teopema 0 paBHOCUITbHOCTU KIAcCOB BbIMUCAMMBIX NO TbIOPUHIY 1
YaCTUYHO PEKYPCUBHbIX OYHKUMI (6e3 QOK-Ba).

5. AnroputMMUYeckn HepaspelLmble NpoGrembl.

©CoNo~wNE

AnemMeHTbI Teopum rpacon
OCHOBHbIE MOHATUA U onpeaeneHus.
Cnocobbl 3agaHus rpados.
Moarpadbl. Onepaunn Hag rpadamum.
lMoHATMe B3BeLLeHHoro rpadpa. MNpumepsl.
lMoHaTue maplipyTa, uenwu, umkna.
KomnoHeHTa cBsa3HocTU. CBA3HLIN rpadd.
MeTpuyeckue xapakrepucTnkm rpada.
3apava o kpaTyanwem nytu. Anroputm JenkcTpbl (06LWmin cmbici)
Xpomatumyeckoe yumcno rpada. Heobxoammble 1 4OCTATOYHbIE YCITOBUS DMXPOMATUYHOCTH.

10.4umcna BHYTPEHHEN U BHELUHEN YCTONYMBOCTU. AQpo rpada.
11.TpaHcnopTHas ceTb. 3agada O MakcumarbHOM noToke. Paspes, MUHMManbHbIN paspeas.

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

NMpuMepHbIN NepevYeHb NPaKTUYECKUX 3agaHUn-2
1. W3 cnegywowux npeavkatoB C MOMOLLbIO KBaHTOPOB MOCTPOMTE BCEBO3MOXHbIE
BbICKa3blBaHWNA 1 oNpeaennTe, Kakne n3 HUX UCTUHHBDI, a Kakne NoxHbl (x € R):
2 2 .
1) x' = y »>x=y;
2 2
2) X +y =16.

2. Hantn MHOoXecTBa UCTUHHOCTHU cnegywowmx npegukatos, 3aaHHbIX HaO YKa3aHHbIMU
MHOXeCTBaMW:

2 2 .
1) x,+*X,=0, M,=M.,=R;
2) 1x,1+x,>12, M, =1248}; M, =10.7.9.11}.

3. Kakum ycroBusiM yaoBNEeTBOPSIOT MHOXECTBA WCTUHHOCTW OAHOMECTHBIX MPEAMKaTOB
P(x) n Q(x), 3apaHHbIX Ha MHOXecTBe M, ecru:



1) KOHBIOHKUMNSA UX TOXOECTBEHHO UCTUHHA;
2) KOHBIOHKLNA X TOXOECTBEHHO NOXHA;
3) KOHBIOHKUMA NpeBpallaeTcss B UCTUHHOE BbiCKa3blBaHME Mpu NogcTtaHoBke noboro u3s

3J1IEMEHTOB MHOXeCTBa EP MCTUHHOCTU NpeauKkaTta P(X) N TOJTbKO TaKNX 3J1IEMEHTOB.

4. KakuMm ycrioBusIM y[OBNETBOPSIOT MHOXECTBA WCTUHHOCTU OAHOMECTHBLIX NPeauKaToB
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecnu:

1) AN3BIOHKLMSA X TOXXAECTBEHHO UCTUHHA;
2) AN3BIOHKLMS MX TOXKOECTBEHHO FOXHa;
3) AM3BLIOHKUMA npeBpallaeTcsl B JIOXKHOE BbICKa3blBaHWE MpW MOACTaHOBKE Mboro us

3r1eMeHTOB MHOXeCTBa |5, UCTMHHOCTM Npeaukarta P(x) N TOSNbKO TaKnX 351IEMEHTOB.
5. PeanunsoBatb Ha MalwumMHe TblopuHra anropnTM BblYUCIEHUS OYHKLMN (p(n): n+4.

6. PeanusoBaTb Ha MawwnHe TbOpUHra anropuTM BbIYUCAEHNSA (PYHKLUK
7. MNocTponTb MaLUMHy ThOpUHra Ans BblYUCNEHUS PYHKLMN

( ) 0,ecimx =0,
sgn(x )=
& l,ecimx # 0.

KM BkntovaeT B cebs 2 TeopeTUdecKkux Bonpoca u 2 npaktnydeckux sagaHus. OguH 3

BOMPOCOB COAOEPXKUT TeopeMy C NOKa3aTesibCTBOM

[ns oueHMBaHUS pe3ynbTaToB 0By4YeHus1 Ha ak3ameHe Ucnonb3yeTcs 4-6annbHas wana:

«OTIIMYHO», «XOPOLUO», «yOOBIETBOPUTESIBHO», «KHEYOOBJIETBOPUTESIbHO».

CoOTHOLLIEHNE NokasaTenewn, KpUTePUEB U LLKarbl OLLEHUBaHWUS pe3ynbTaToB 00y4eHus.

Kputepun oueHmBaHusi Lkana oueHok
OTNIMYHOE BriafieHue Teopuen U peLleHne 3aday He HMKE XOpoLuero Omnu4Ho
YPOBHS; UMK OTNNYHOE peLleHne 3aday 1 BnageHne Teopnen He HMxe
XOpOLLEro ypoBHs
BNageHne TeOpueEn He HMXKE XOPOLLEro YPOBHA U pelleHne 3ajay He Xopouwo
HWXe yOOBNETBOPUTENBHOIO YPOBHS; UMW BriageHne TEOPUEN He HIKe
YAOBMETBOPUTENBHOIO YPOBHSA U pEeLUeHNe 3adad He HMKE XOPOLLEro
YPOBHS
yOOBMETBOPUTENBHOE BNadeHWe Teopuenm W YyOooBNETBOPUTENBHOE Ydosnemeopu-
pelleHve 3agad mersibHO
HeyaoBneTBoOpuUTENbHOE BnageHue Teopuen; wnn | Heydoenemeopu-
HeyOoBNEeTBOPUTENBHOE peLleHre 3adad mersibHO

B Crny4dae CnopHbIX OLUEHOK OUEeHKa OKpyrndaeTcs B 6OJ'IbLIJyI'O CTOPOHY, ecnun CpG,EI,HI/IVI 6ann no

KOHTPOJIbHbIM pa60TaM BblLLle CI'IOpHOVI OUEHKN W B MEHbLUYIO, ECITN HUXKE.




