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PABOYAA NPOrPAMMA YYEEHOW AUCLUNIIUHDI
B1.B.15 MaTtemaTuyeckas fiormka n Teopus anropuTtmon

1. Koa 1 HaumeHoOBaHMe HanpaBrieHUsA NOAroTOBKMU:

44.03.05 lMNeparornyeckoe obpasoBaHme (C ABYMSA NPOOUIsMN NOArOTOBKN)
2. NMpodcdunu noaroToBKMU:

MaTtemaTtuka. dusuka.

3. KBanudwmkaumsa BbINnyCKHUKA:

Bakanasp

4. ®opma obyyeHuUsn:

OuyHas

5. Kachepnpa, oTBeyarLwan 3a peanmsaumio AUCUUNIINHDbI:
€eCTeCTBEHHOHay4HbIX U 06LLeobpa3oBaTeNbHbIX AUCLUNIINH

6. CocTtaBuTENU NporpamMmbi:

J1.B. NoboauHa, kaHanaaT negarormyeckmx Hayk, OLEHT,

O.l. PomaguHa, kaHgmMaaT negarormyeckmx Hayk

7. PekomeHaoBaHa:

Hay4HO-meToamyeckum coetom dunuana (npotokon Ne 1 ot 31.08.2018 r.)
8. YuebHbin roa: 2019-2020 CemecTp: 5



9.llenb 1 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbro y4yebHOM AMCUMNNUHBLI SBnseTca (POpPMUPOBaHUE CUCTEMAaTU3NPOBAHHbIX
3HaHUM B 06nacTn matemaTU4eCKOM JIOTMKN U O TEOPUN anropuTMOB Kak O TeopeTude-
CKOM (pyHOAMEHTE COBPEMEHHOW BbIYUCITUTENBLHOW TEXHUKN, (DOPMUPOBaAHNE YMEHUN
NPUMEHSTb NOSy4YeHHble 3HaHNA B cdyepe CBOen NpodeCcCnoHaribHON AesTeNbHOCTM.
3apaum y4eO6HOM ANCLUUNIIUHDI:

— bopmupoBaTb NpeacTaBrieHne O Ponn mMaTeMaTU4eCcKoW JIOrMKu B CUCTEME CoBpe-
MeHHOro obpasoBaHus;

— dopmupoBaTb yMeHne paboTaTb C NOrMYECKOM CUMBOSIMKOMW, NOMMYECKMMN 3aKOHa-
MU, TEXHUKOW JTOrMYECKOro BbIBOAA;

— 3HAKOMCTBO C TEOpUEN N MeTo4aMU UCHUCIEHNSA BbICKa3blBaHUN U NpeankaTos, Oy-
nesbIX PYHKUNA 1 OCHOBaMM NOCTPOEHUS POpMarsibHbIX TEOPUN;

— bopmupoBaHMe NpencTaBneHnn O pasnnyHbIX Noaxonax K NOCTPOEeHUK MatemaTu-
4YecKoWn MoLenu anroputMa n nx paBHOCUINbLHOCTY;

— U3NOXWUTb MaTeMaTU4yeCcKne OCHOBbI TEOPUM CITOXXHOCTU BbIYUCIIEHUN;

— O3HaKOMWUTb C MaTeMaTMyeCcKuMM MeToAamMmn NOCTPOEHUSA N aHanm3a anropuTMoB.
Mpwn npoBeaeHUN y4ebHbIX 3aHATUI MO AncumninHe obecneymsaeTcs passutme y oby-
YaloLLMXCA HaBbIKOB KOMaHAHOW paboTbl, MEXIUYHOCTHOM KOMMYHUKALUKU, MPUHATUSA
peLleHnn, NMOepPCKUX KavyecTB.

10. MecTO y4yeOHOM AUCLUNIIUHbLI B CTPYKTYype obpa3oBaTesfibHOWN NporpamMmbi:

YyebHas aucumnnuHa «Mamemamuyeckasi 1oauka u meopusi asi20pummosy» BXOAUT B
6nok b1 «ducumnnuHel (Moaynn)» n siBnsieTca obsa3aTtenbHONn ANCUMNINHON BapuaTuBe-
HOW YacTu obpasoBaTenbHON NporpaMmmebl.

[na ocBoeHus ancumnnunHel «MatemaTndeckas normka u Teopus anropuTMoB» CTyAEH-
Tbl UICNOMb3YIOT 3HAHUS, YMEHNS, HaBblkM, COOPMUPOBAHHbIE B XOA4E MU3YYEeHUs ANCLU-
nnnH  «MHopmaTtuka», «MaTemaTtudecknin aHanms», «Anrebpa u Teopus 4uceny,
«MHOpMaLMOHHO-KOMMYHMKALMOHHBIE TEXHONOTMNNY.

M3y4yeHne gaHHOM OUCUMNNUHBI SiBNsSieTcs Heob6X0aAMMOnM OCHOBOW ANdA NocrneayloLwero
N3y4eHns AMCUMNINH « Teopusi BEpOATHOCTEN N MaTeMaTuyeckasa ctatuctukay, «Me-
Toauka obyveHna matematuke», «Metoguka obydeHuns nHdgopmaTukey, «lMporpammu-
poBaHMNEY.

Ycnosusa peanudaumm gucumnnuHbl gnsa nuy ¢ OB3 onpepensatwTca ocobeHHOoCTAMMU
BOCMpPUATMA y4ebHOM mMHopMaumm n C y4eToM MHAMBUAYANbHbLIX NCUXOGU3NYECKNX
ocobeHHocTeN.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUSA MO AUcCUUNIUHE/MOAYN (3HaHUA,
YMEeHUsl, HaBblKkW), COOTHECEHHble C MMIaHUPyeMbIMU pe3yfibTaTaMu OCBOEHUS
o6pa3oBaTenibHOM NporpaMmbi (KOMNETEHUUSAMU BbINYCKHUKOB):

KomneTteHuus

MnaHupyemble pesynbTaTbl 00y4YeHus
Kon HasBanue Py Pe3y. y

3HaeT (UMmeeT NpeacTaBneHune):

— CBS13b TEOPETUYECKUX OCHOB U TEXHONMOTMYECKMX NPUEMOB
yyebHon gucunnnuHel «MaTemaTtuyeckasi noruka u Teopus an-
ropuTMOB» C coepXXaHueM npenogaBaembix y4ebHbIx npeame-
TOB;

— cBA3b y4ebHOWM AMCUMMIUHBI C CoAepXXaHneM npenogasae-
MbIX y4ebHbIX NPeaMeTOoB;

ymeer:

— CTaBWTb NO3HaBaTesNbHbIE Lenn y4ebHon AeaTenbHOCTY;

— OCYLLECTBIATb CAMOKOHTPOMb Y CaMOOLEHKY CBOUX Y4EOHbIX
JOCTUKEHWU;

— NpUMeHATb HaBblkn BnageHuna VKT, npoekTHon 1 nccnegosa-
TENbCKON AESATENbHOCTBIO B MpoLecce n3yyeHus y4ebHon guc-

rOTOBHOCTb peann3oBbiBaTb
obpasoBarernbHble Nporpam-
Mbl MO y4e6HbBIM NpeaMeTam
B COOTBETCTBUU C TpeboBa-
HUAMKU 06pasoBaTenbHbIX
cTaHgapToB

MK-1




LMMANHBI;
MMeeT HaBbIKU:

— nccnepoBaTenbCKOM U MPOEKTHON AeATENbHOCTY;
— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTH.

MK-4

CcrnocobHoCcTb  MUcMosb3oBaTb
BO3MOXXHOCTH obpa3soBa-
TenbHOW cpeabl Ang OOCTu-
XXeHnd JNUYHOCTHbIX, mMeTa-
npegMeTHbIX U npeamMeTHbIX
pe3ynbTatoB  00Oy4YeHuss WU
obecneyeHus KayecTBa
y4yeBHO-BOCNUTATENBHOIO
npouecca cpegcteamu npe-
nogaBaeMblX y4yebOHbIX npea-
MeTOB

ymeerT:
— ucnonb3oBaTb 3HaHUe OCHOB y4ebHon aucuunnuHbl «MaTte-
MaTU4ecKas fiormka u Teopusa anropuTMOBy NS Nnepesoaa WH-
dopmMaLmMm C eCTECTBEHHOTO S3blKa Ha A3blK COOTBETCTBYIOLLEN
npeameTHon obnacTtu n obpartHo;
— NPUMEHSATb TEOPETMYECKME 3HAHWS NO y4ebHOM gucumnnmHe
«MaTemaTtunyeckas noruka u Teopus anropuTMOB» B ONMCaHUN
NPOLLEeCCOB U SABMEHUI B pa3fMyHbIX 06nacTsx 3HaHuS;
— UCNomb30BaTh NPeEMMYLLECTBA TEXHOMOMMYECKNX NPUEMOB
y4ebHoM gucumnnnmHel «MaTemaTtuyeckasi noruka u Teopusi an-
rOpMTMOBY» MPW peLleHnn 3agay npenogaBaemblx y4eOHbIX
npeaMeToB;
— OCYLLECTBIATb MOMCK U OTOOP MHOopMaLMu, HeobX0AMMON
ONsi peLeHnst KOHKPETHOW 3agayu;

Bnapeer:
— Martepuanom y4yebHon gucumnnuHel «Martemartmnyeckasa noru-
Ka 1 Teopusl anropuTMOB» Ha ypoBHe, No3BorsitoemM hopMy-
nMpoBaTh M pellaTb 3a4ayn, BO3HUKaLWMeE B xode y4ebHom
OEeATENbHOCTM NO NpenofaBaeMbIM NpeaMeTam, a TakKe B
NpaKkTUYECKON OEATENBHOCTU, TpebytoLlwme yrinyGneHHbIX Npo-
deccrmoHanbHbIX 3HaHUI;
— HaBblkamMu hopmManuaaLmm TeopPeTUYECKMX U NPUKINaaHbIX
NpakTU4YecKMx 3agay.

12. O6bem AMcuMNIIMHbI B 3a4eTHbIX eanHuuax/yacax —6/216.

dopma NPOMEXYTOYHOM aTTecTauumn: 3k3aMeH

13. Buabl y4ebHOM paboThbl

13.1. CopepxaHue gUCLUUNIIUHbI

TpygoemkocTb
. [lo cemecTtpam
Bug yuebHon pabotbl
Bcero
5 cemecTp
KoHTakTHasa pabota, B TOM yucrne: 90 90
nexumm 36 36
npakTuyeckne 3aHATUsS 54 54
CamocTosiTenbHasa pabota 90 90
dopma NpomMexXyTo4HONM aTTecTaumm 36 36
(ak3ameH — 36 yac.)
WToro: 216 216

Ne
n/n

HanmeHoBaHWe pasgena
ANCUMMIVHBI

CopepxaHve pasgena AUCLMNMUHBI

1. NNekuunn

1.1

Anrebpa BbiCKa3bIBaHWIA.

BbickasbiBaHuWs, NIOrM4eckmMe onepaumm Hag HAMN.
CoBepLueHHble HopMarbHble dopMbl. Jlormyeckoe crnencTeue.
Mpsimasi n obpaTHas TeopeMbl, NPOTMBOMNOJSIOXKHAA U obpaTHas
TEOpEeMbI; 3aKOH KOHTpano3vumu. MeTodbl MaTemaTUYeCKMX
JokasaTtenbcTtB. [puMeHeHne anrebpbl BbiCKa3biBaHWIA K Onuca-
HUIO PENerHO-KOHTaKTHbIX cxeM. McuncneHue BbiCKa3biBaHUN.
dopMynbl MCUMCNEHUs BbicKka3biBaHU. CBonctBa opmanuso-
BAHHOIO UCYUCITEHUS BbICKA3bIBAHWUNA.

1.2

Jlornka npegukaTtos.

MpeaukaT. Jlormyeckne onepaunn Hag npegukatamn. KeaHTop-




Hble onepaunn. PopMynbl NOrMKU NPeamMkaToB, UX Knaccuduka-
ums. UHTepnpetauusa ¢opmyn formku npegvkaToB. BbinonHu-
MOCTb M 00Le3Ha4YMMOCTb PopMyn NOMMKN NpeankaToB. Vcumc-
fieHne NpeaukaTos.

1.3

ByneBbl doyHKUMN.

byneBbl yHKUNN OT OQHOM U ABYX NEPEMEHHBbIX.

BbyneBbl YHKUNN OT N NEPEMEHHbIX.

Cuctembl 6yneBbix dpyHkumiA. Knaccol NMocTa.

lMpumeHeHne OyneBbIX YHKUMIA K OMUCAHUID  penenHo-
KOHTaKTHbIX CXEM.

1.4

OneMeHTbl Teopuu anroput-

MOB.

AnroputMmbl B matemaTtuke. VIHTyMTUBHOE MOHATME anroputMma.
HeobxoouMOCTb YTOYHEHUS MOHATUA anroputma. PasnuyHble
noaxodbl K onpeaeneHunto anroputma (MawwuHa TelopuHra, mMa-
wuHa [lMocTta, mMawwmHa NPOU3BONBLHOIO AOCTYyNa, HOpMaribHble
anroputMbl MapkoBa, YaCTUYHO-PEKYPCUBHBbIE DYHKLMM).
MoHsaTMe o6 adpdekTMBHOM Hymepauuu. Hymepauusa mawiunH
TetopuHra. Hymepauusa MIMNO-nporpamm.

AnropuTMmnyeckn Hepaspelmmble npobnemel (Teopema KnuHu.
HepetepmuHupoBaHHas MawwuHa TbiopuHra. OCHOBHble anro-
pUTMUYECKN HepaspewwvmMble npobnembl. AnroputTMuyeckas
CBOAMMOCTb).

OcHOBbI TEOPUW CMIOXHOCTU BbluncneHuni. Knaccel cnoxHoctu P
n NP.

OnTMMK3aUMOHHbIE 334241 TEOPUW anropuTMOB.

MpakTnyeckune 3aHATUA

2.1

Anrebpa BbiCKa3biBaHWIA.

BbickasbiBaHus 1 onepauun Hag HuMu. ®opmynbl anrebpbl Bbl-
CKasblBaHWIN: NOCTPOEHWe Tabnuy, NCTUHHOCTW, JOKa3aTeNbCTBO
BbINOMHMMOCTU (ONPOBEPXUMOCTHM), Knaccudmkauma dopmyn
anrebpbl BbICKa3blBaHWA, paBHOCWUIbHbIE MpeobpasoBaHus.
lMpoBepkKa BbINOMHEHUS NTOMMYECKOro crieacTems (No onpegene-
HWMIO, [0Ka3aTenbCTBOM METOAOM OT MpoTuBHOro). OTkickaHue
HopMarnbHbIX dopM. NpuMeHeHne HopmanbHbIX hopm. Haxox-
AeHne CneacTBUi U3 Nocbinok. HaxoxaeHne nocklnok Ana gaH-
HbIX criegcTBui. lNMpunoxeHus anrebpbl BbICKa3blBAHWMIM K NOMM-
KO-MaTeMaTU4eCKoW NpaKkTUKe.

MocTpoeHune hopManmn3oBaHHOrO UCYUCIIEHNS BbICKa3blBaHWI U
uccrnegoBaHue CUCTEMbl akCMOM Ha He3aBWCKMMOCTb: MOCTPoe-
HMe BbIBOOOB M3 aKCMOM, MOCTPOEHUE BbLIBOAOB W3 rMMoTes,
Teopema 0 AeLYyKUUN N ee NPUMEHEHUE, MPOU3BOAHbIE NpaBuna
BbIBOAA U UX MPUMEHEHME.

2.2

Jlornka npeagnkaTtos.

MoHATMe npedukaTa UM onepaumu Hapg npegvkatamu. MHoxe-
CTBO WCTUHHOCTW npeaukaTta. PaBHOCUNBLHOCTL U cnefosaHve
npeavkatos. Popmyribl NOrMKN NpPeankaToB, UX UHTeprpeTaums
n knaccudukauusa. TaBTonorum nornku npeaukatos. PaBHo-
cunbHble npeobpasoBaHusa dopmyn: npuBegeHHas opma,
npegsapeHHas HopmansHasa dopma. lNprmeHeHne noruku npe-
AMKaTOB K JIOrMKO-MaTeMaTu4eCcKon NpakTuKke.

2.3

Bynesbl yHKLMK.

MoHaTMe ©OyneBown yHKLMM M CBOWCTBA OyneBblX YHKLWUNA:
yncno Bynesbix PYHKLMIN, paBeHCTBO ByneBbiX OyHKLMIA, AOKa-
3aTenbCTBO M MpoBepka CBOWCTB OyneBbix ¢yHKkumn. Cneuu-
anbHble Kraccbl 6yneBbiX (OyHKUWIA: NMHEVHble ByneBbl OYyHK-
LMW, OBOWCTBEHHbIE M CaMOABOWCTBEHHblIE OyneBbl yHKUUK,
MOHOTOHHbIE DYHKLMU, DYHKLMM, COXPaHAOLWME HYMb N COXpa-
HAoWwmne eanHuly. MonHble cuctembl U PYHKUMOHAmbHO 3a-
MKHYTble Knaccbl 6yneBbix ¢yHkuui. [pumeHeHne GyneBbix
YHKUUIA K penerHO-KOHTaKTHbIM CXeMaM.

2.4

OnemeHThI Teopun anroput-
MOB.

MawwHbl TotopuHra. NpumMmeHeHne mawunH TblopyHra K CrioBam.
KoHcTpyupoBaHue mawwuH TeropuHra. MawwuHa lMocta. MNpumun-
TUBHO peKypcuBHblE (PyHKUMU. HopmanbHble anroputmbel Map-
koBa. MoHATMe 06 adpexkTMBHOM Hymepauun. Hymepaumsa ma-
WwuH TetopuHra. Hymepauma MMAO-nporpamm. ANroputMmyecku
HepaspeLnmble NPoLremsl.




13.2. Tembl (pa3genbl) AUCUMNIIUHBI U BUObI 3aHATUN

Ne HavmeHoBaHue Tembl Buab! sansTvi (1acos)

n/n (pasgena) gucumnnuHbl Jlekuun nga:;n:ﬁ;ﬂ SSS%F;%T(?TF; Camo;;%;;TTzanaﬂ Bcero

1. Anrebpa Bbicka3blBaHWUN. 10 14 0 20 44

2. Jlorvka npeamkaToB. 8 10 0 30 48

3. ByneBbl pyHKUMN. 6 10 0 10 26

4 OnemeHTbl Teopun anro- 12 0 0 30 62

pPUTMOB.

5. Ok3ameH 36

Wroro: 36 | 54 | 0 | 90 216

14. MeToanyeckue ykasaHusa Ans ooy4aroLWmxXcsa Nno 0OCBOEHUIO AUCLUMNIIUHDI
MpucTtynasa K udyyeHunto y4ebHON AMCUMNAUHBI, Npexae Bcero oby4varowmecsa OOMKHbI
03HaKOMUTLCA C y4ebHON NporpaMmon ANCLMMINHBI.

3HaHMe OCHOBHbIX MOMOXEHUI, OTPaXXeHHbIX B paboyen nporpamme AUCLMNIMHBI, NO-
MOXeT 00y4alLMMCH OpPUEHTMPOBATLCH B U3ydaeMOM Kypce, OCO3HaBaTb MeCTO U
posSib N3y4aeMon ANCUMNINHBI B NOArOTOBKe Byayuiero negarora, CTpouTb CBOKO pabo-
Ty B COOTBETCTBUUN C TPEOOBAHUAMM, 3aN0XKEHHBIMW B NporpamMme.

OCHOBHbIMM bOpMaMu KOHTaKTHOM paboTbl MO AUCUMMINHE ABNAIOTCS NEeKUUn 1 npak-
TUYECKUE 3aHATUS.

B xoge NEeKUMOHHbIX 3aHATUA HeOBXOOMMO KPUTUYECKM OCMbICIIMBATbL Mpeasiaraembin
MaTepuar, 3agaBaTb BOMPOCHI KaK YTOYHAILLEro xapakrepa, nomorawlime YsSCHUTb
OTAENbHbIE U3naraemMble MOSOXEHWs, Tak U BONPOCHI NPOAYKTUBHOIO TUNa, HarnpasneHx-
Hble Ha paclmpeHue n yrnybneHve ceefeHui no n3y4aemMon Teme, Ha BbiSIBNIEHNE He-
A0CTaTOYHO OCBELLEHHbBIX BOMPOCOB, Clabblx MECT B apryMeHTauum 1 T.10.

Ha npaktnyeckmx 3aHATUAX HEOBXOAMMO aKTMBHO y4acTBOBaTb B pelLeHMU npegnara-
eMbIX 3aZa4y, HauyMHas yXxe C aTtana aHanusa ycrnoBus U noucka nyten pewenus. Cty-
[AEHTY, BbI3BAHHOMY ANA pelleHns 3agadvm K Aocke, cnefyet nogpobHO KOMMEHTUPO-
BaTb XO4 peLUeHUs 3ajadvn, a cTanbHbiM CTyAeHTaM — BbINOSIHATbL OCHOBHbIE 3Tanbl
peLleHnsa NpeanoXeHHOW 3aayn CaMOCTOATENbHO, HO MPY 3TOM KOHTPONUPYS xopn pe-
LUEHNA Ha JOCKe.

[Ana [OCTMXEHMS NNaHUPYyeMbIX pe3ynbTaToB 00yYeHMA UCMONb3YTCHA MHTEPAKTUBHbIE
nekuuu, rpynnoBble ANCKYCCUMN.

[nsa ycnewHoro 0CBOEHUS ANCLMNIIMHBI XXenaTenbHO BbINOMHATL UHAMBUAYamNbHbIE 3a-
AaHUs, caaBaTb KOMMOKBUYMbI, FOTOBUTL AOKNagbl U pedepartsbl.

Mpwn NOAroToBKE K MPOMEXYTOYHOM aTTecTtaununm HeobxoanMmMo NOBTOPUTL NMPOMAEHHLIN
mMaTtepuan B COOTBETCTBMU C y4ebHOW NporpaMmon, NPUMEPHbLIM NepeyHeM BOMPOCOB,
BbIHOCSLLUXCH Ha 9Kk3aMeH. PekomeHayeTcst MICNonb3oBaTb KOHCNEKTbI NEKLMIA N UCTOY-
HWKWN, NepevncrieHHble B CiMcKe nutepaTypbl B paboyen nporpamme OUCUMMAWHBI, a
TaKKe pecypcCbl 3NEKTPOHHO-OMBNMOTEYHbIX cucTteM. Heobxogmmo obpatutb ocoboe
BHUMaHME Ha TeMbl Y4eOHbIX 3aHATUNA, NPOMYyLUEHHbIX MO pas3HbIM npudnHam. [pu
HeobXo4MMOCTN MOXHO 0BpPaTUTBCH 3a KOHCYMbTauMen U MeToau4eCcKOW NOMOLLBIO K
npenoaasaTento.

15. NepeyeHb OCHOBHOM U [ONOJIHUTENbHON NUTEPATYPbl, PECYPCOB UHTEPHET,
HeobXxoauMbIX ANsi OCBOEHUS AUCLUNIUHDI

a) OCHOBHas nuTepartypa:

Ne n/n NcToYHMK

1 UrowwuH, B.N. MaTemaTtundeckast normka n Teopust anroputMoB: y4eb. noc. ons By3oB [TekcT] /
B.U. UrowmH — M.: Akagemus, 2010.

UrowwH, B.N. 3agauun n ynpaxHeHusi No MaTemMaTU4ECKOMN NOrMKe 1 Teopun anroputmoB [TekcT]

2 / B.. NrowwmH.— M.: Akagemusi, 2005 .— 304c.




CyponnaTos, C.B. Matematnyeckas norvka u Teopusi anroputmMoB: y4ebHUK [SNeKTPOHHbIN pe-
3 cypc] / C.B. Cygonnatos, E.B. OBunHHMKOBaA. - 3-€ n3g. - HoBocnbupck: HITY, 2012. — URL:
http://biblioclub.ru/index.php?page=book&id=135676 (11.07.2018)

6) gononHUTENbHasa nuTeparypa:

Ne n/n NcTouyHuK

BospuHuesa, T.E. MatemaTtnuyeckas norvka u Teopusi anroputmos: MeToamyeckne ykasaHus K
BbINOSTHEHMIO TUMOBOrO pacyeTa [AnekTpoHHbIn pecypc)/ T.E. bospuHuea, H.B. 3onoTosa,

4 UN.P. Ncmarmnos: MocKoBCKUI rocyAapCTBEHHbIN TEXHUYECKUI yHUBepcuTeT umeHn H.3. bay-
mMaHa. — M.: NspatensctBo MI'TY um. H.3. baymaHna, 2011. —

URL :http://biblioclub.ru/index.php?page=book&id=257607 (11.07.2018)

5 JlaBposB, . A. MaTemaTn4yeckas noruka : yuebHoe nocobue ansa cTygeHToB By30B [TekcT] /
W.A.JlaBpos; nog pea. J1.J1.Makcumoson.— M. : Akagemus, 2006 .— 240 c.

B) MHPOPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTeNlbHbIE PECYPCHI:

Ne n/n MCTOYHMK
Arapesa, O.KO. MaTemaTudeckasa noruka u Teopust anroputMoB: y4ebHoe nocobue [ONekTpoH-
6 Hbn pecypc] / O.KO. Arapesa, 0.B. CenusanoB. — M.: MATW, 2011. - URL:

http://window.edu.ru/resource/893/76893 (11.07.2018)

Magkmx, O.b. Matematmnyeckasa noruka: ydyebHO-meToamnyeckoe nocobue [ONEeKTPOHHbIN pe-
v cypc]/ O.B. magkux, O.H. benbix; MuHuctepctBo obpa3soBaHus Poccuiickon Pepepauuu,
Eneuknin rocypapctBeHHbin yHuBepcuteT. — Eneu: EIY um. W.A. ByHuHa, 2011. -
URL: http://biblioclub.ru/index.php?page=book&id=272140 (11.07.2018)

MepemutnHa, T.O. MaTemaTunyeckasi formka u Teopust anroputMmoB: yvyebHoe nocobue [dnek-
8 TpoHHbI pecypc]/ T.O. [lepemntmHa. — Tomck : TYCYP, 2016. - 132 c. URL:
http://biblioclub.ru/index.php?page=book&id=480886 (11.07.2018).

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO obecne4vyeHUs ANs caMOCTOATEeNbHOW pa-
60ThI

Ne n/n McTouHUnK
1 MeTtoguyeckne matepwmansl N0 AUCLUUNINHE.
NoboawuHa, J1. B. MatemaTtuyeckas noruka : y4eb-metod. nocob.ans opraHusaumm camocTos-
2 TenbHoW paboTbl ctyaeHToB [Tekct] / J1.B. Jloboguna, O.I'. PomaguHa .— Bopucornebek : OO0
«KpuctmHa n K», 2015 .— 54 c.

17. UHdpopmaLMOHHbIE TEXHONMOrMU, UCNonb3yeMble ANA peanusaumum y4eOGHOU
OUCUMNIIUHBLI, BKIIOYas  nporpaMmmHoe obecne4vyeHune, UHGPOPMaALUOHHO-
cnpaBoO4Hble CUCTEMBI U NpodpecCuoHanbHble 6a3bl AaHHbIX
Mpwn peanusauun ANCUUNINHBI npuMeHsaeTcH CMeLlaHHoe obyyeHue
C MCNONb30BaHNEM:
- QYK «MaTtematumyeckasa noruka» https://edu.vsu.ru/course/view.php?id=3054,
- OHNaWH-KOHCYNbTaLUuni/.
nporpammHoe ob6ecne4vyeHue:
-Win10, OfficeProPlus 2010
—bpay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—-STDU Viewer version 1.6.2.0
-7-Zip
—GIMP GNU Image Manipulation Program
—Paint.NET
—Tux Paint
—Adobe Flash Player
MHchOPMaLMOHHO-CNpPaBO4YHbIe CUCTEMbI U NpocheccnoHanbHble 6a3bl AAHHbIX:
—Hay4Has anektpoHHasa 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/
—®depneparnbHbin LeHTp NMHOpMaLNOHHO-06pa3oBaTesbHbIX pecypcos -
http://fcior.edu.ru
—EgnHaa konnekumss Ludposbix Ob6pasosaTtenbHbix PecypcoB — http://school-
collection.edu.ru/
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—Jlekumn Beagywmx npenogasatenen By3oB Poccunm B cBobogHoM goctyne —
https://www.lektorium.tv/

—OneKTpoHHO-6MbnNnoTeyHasa cucrtema

http://biblioclub.ru/

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne QUCLUUNNUHbI:

«YHuBepcuteTckaas ©ubnuoteka online» —

MynbTumeguiiHoe obopyaoBaHue (MPOEKTOpP, HOYTOYK Unn CTauMOHapPHbBIA KOMMNbIOTEP,

3KpaH).

19. PoHA OLleHOUYHbIX CPEeACTB:

19.1 NepeyeHb KOMNETEHUMIA C yKazaHUeM 3TanoB (pOpMMPOBaHUA U NNaHUPYeMbIX pe-
3ynbTaToB 00y4eHuUs

Koa n copepxa-
HUe KoMNeTeHLUMn
(vnn ee yacTu)

MnaHnpyemble pesynbTaTtbl 06y4eHus (no-
KasaTenu JOCTUXKEHUS 3a4aHHOro YPOBHS
OCBOEHUSA KOMMNEeTEHLUN NOCPEACTBOM
opMUPOBaAHMS 3HAHWUIA, YMEHWUIA, HABLIKOB)

OT1anbl hopmupoBa-
HWUSt KOMMETEHL MK
(pasgensbl (Tembl)
ONCUMMINHBI UK

MoAyns 1 nx
HanMeHoBaHue)

OueHo4Hble maTe-
puanbl Ans npose-
OeHns TekyLlero
KOHTpOns ycnesa-
€MOCTU, NPOMEXY-
TOYHOW aTTecTauuu

MK-1: rotoBHOCTb
peanv3oBbIBaTb
obpasoBarernbHble
nporpamMmbl no
y4ebHbIM npea-
MeTaM B COOTBET-
cTBUU C TpeboBa-
HusiMKn obpasoBa-

obyyvaroLmxcs
3HaTb:
— CBSI3b TEOPETUYECKMX OCHOB U TEXHOIO-
4 N Anre6Gpa BbicKa3sbl-
rMYeckux NPUEMOB Y4yebBHOW OUCUUNIIUHBI nHaMBUAOYanbHoe

«MaTtemaTtunyeckasa fnoruka u Teopus anro-
pUTMOB» C coepXaHueMm npenogaBaembiX
y4ebHbIX NpeamMeToB;

— CBS3b y4eBHOW OUCUUNAMHBI C coaepKa-
Huem npenogaBaemblx Y4ebHbIX npeame-
TOB;

BaHWUN.
Jlorvka npeankaTos.
Bynesbl yHKUMN.
SnemeHTbI Teopum
anropuTtMoB.

3ajaHune, KOH-

TponbHas paboTa,

pecepat, Konno-
KBUYM

YMeTb:

— CTaBWTb NO3HaBaTenbHble Uenu ydyebHomn
AeATENbHOCTY;

— OCYLLIECTBMATbL CaMOKOHTPOSMb M Camo-
OLEHKY CBOUX Y4EOBHbIX AOCTMKEHWI;

— NpumeHATb Hasblkn BnageHusa UKT, npo-

Anrebpa BbICKasbl-
BaHWUN.
Jlorvka npegukaTtos.
Bynesbl dyHKUMK.
OnemeHTbl Teopum

nHaMBUAyanbHoe
3afaHve, KOH-

TponbHasa paboTa,

pedepat, Konno-

TeNbHbIX CTaH- €KTHOM 1 uccrnegoBaTeNibCKOM OesATernbHOo- anropuTMOB KBUYM
AapTtos CTblO B Mpouecce usyyeHus y4ebHon auc-
LMNINHbI;
Bnapets: Anrebpa Bbickasbl-
. . . uwHavBMayarnbHoe
— uccrnenoBaTtesibCKkOM U MPOEKTHOMN fesi- BaHUW. 337aHMe, KOH-
TEeNbHOCTY; § Jlornka npegukaTtos. TponbHast paboTa,
obLienonb3oBaTeNbCKOM NKT- ByneBbl oyHKLUN.
KOMMETEHTHOCTHU. OnemMeHTbl Teopumn pecpepar, konno-
anropuTmos. KBAYM
MK-4: cnoco6- YMmeTb:
HOCTb UCMOSb30- — MCMOMNb30BaTb 3HaHWE OCHOB Yy4debHOM
BaTb BO3MOXHO- avcumnnuHel «Martematudeckas normka wu
cTn obpasoBa- Teopusi anroputMoB» AONS nepeeBoga WH-
TenbHoW cpeabl dopmauunm ¢ eCTECTBEHHOIO A3blka Ha A3bIK
aAnsa OoCTUXeHns COOTBETCTBYIOLLEN NpegMeTHoM obnactu u | AnreGpa BbiCKasbl-
uwHavBMayarnbHoe

NINYHOCTHBIX, Me-
TanpegMEeTHbIX U
npegmeTHbIX pe-
3ynbTaToB 00yye-
HusA 1 obecneye-
HUA Ka4vecTBa
y4yebHo-
BOCMUTaATESIbHOIO
npovecca cpeg-
cTBaMu npenoja-

obpaTHo;

— MPUMEHATb TEeopeTUYecKMe 3HaHus no
yyebHonm paucuunnunHe «Martemartmnyeckas
noruka n Teopus anroputTMoB» B ONMCaAHUK
NPOLIECCOB U SIBMEHWU B pasfnyHbIX obna-
CTAX 3HAHUS;

— MCMOMnb30BaTb MpeuMyLlecTBa TeXHOIo-
rMYECKMX NPUEMOB Y4eOHOM OMCLMMIVHDI
«MaTemaTtnyeckas noruka M Teopus anro-
pUTMOB» MpU pelleHun 3agad npenogasa-

BaHWUN.
Jlorvka npegukaToB.
ByneBsbl dyHKUMU.
OnemeHTbI Teopum
anroputMoB

3ajaHue, KOH-

TponbHasa paboTa,

pedepat, Konno-
KBUYM
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BaeMblX y4ebHbIX
npeameToB

eMblX y4eBHbIX NpeaMeTOoB;

OCYLLECTBNATbL NOUCK M oTBop WHopma-
umKn, HeobxooMMON ANsl pPeLUeHnst KOHKPeT-
HOW 3aJau4u;

Bnapets:

— mMaTepuanom y4yebHon amcumnnuHel «Ma-
TemaTuyeckas norvka u Teopus anropuT-
MOB» Ha YpOBHEe, MO3BONSAOLEM HOPMY-
nvpoBaTb M pellaTb 3agayun, Bo3HMKaloLWwme
B Xxode yd4ebHom geaTenbHOCTV NO npeno-
AaBaeMblM nNpegmeTaM, a Takke B NpakTu-
YecKkon aedatenbHoCcTU, Tpebyioline yrny6-

Anrebpa BbicKkasbl-
BaHUWMN.
Jlorvka npegmkaTtos.
BbyneBbl oyHKLNN.
OnemeHTbl Teopum
anropuTMOoB

JIEHHbIX I'IpOCpeCCVIOHaﬂbeIX 3HaHWN;
HaBblKaMiu cpopmanmsau,mm TEOPETUYECKUX
N NPUKNagHbIX NPpakTU4eCKnx 3agas.

nHaMBUAyanbHoe
3afaHve, KOH-
TponbHasa paboTa,
pedepaT, Konno-
KBUYM

I'Ipome)KyTqua;I aTTecTauusa — 3K3amMeH

KM (Bonpochl k
3K3aMeHY)

19.2 OnucaHne KpUTepueB 1 WKarnbl OLLeHUBAHUA KOMNeTeHUM (pe3ynbTaToB 00yuYeHus)

NpY NPOMEeXyTOYHOM aTTecTauum

[na oueHnBaHUs pe3ynbTaToB 0By4YeHUs Ha ak3aMeHe ucnonbayetcs 4-6annbHas wana: «oT-
NMYHOY», «XOPOLLOY», «YA0BNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

CooTHoLEeHMe nokasaTenen, Kputepues U LKarbl OLUEeHNBaHUA pe3ynbTaTtoB 06yquM;|.

YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHunn CpopMHpo- LLikana oueHokK
BaHHOCTM
KOMMeTeHUunn
CmydeHm c80600HO opueHmupyemcs 8 meopemudyeckom mMamepua- | [108bileHHbIl OmnuyHo
Jie; ymeem U3oXume U KOPPEKMHO OUEHUMb pasfiuyHble nooxodb! K ypO8eHb
usnazaemMomy mamepuarny, cnocobeH cghopmynupogams u dokazame
cobcmeeHHY0 MOYKY 3PpeHusi; obHapyxusaem ceobodHoe eriadeHue
MOHAMUUHBLIM annapamom,; OeMOHCmpPUpyem 20mMo8HOCMb puMe-
HAMb meopemu4ecKue 3HaHUs 8 pakmu4eckol OesimesibHOCmu.
CmydeHm xopowo opueHmupyemcsi 8 meopemudyeckom Mmamepuarne; | basoesbil ypo- Xopouwio
umeem ripedcmasrieHue 06 OCHOBHbIX MoOxo0ax K usfazaeMomy ma- 8EHb
mepuarly; 3Haem orpedesieHUsI OCHOBHbIX MeopPemuYeCcKUX MOHAMuUU
u3naeaemoli membl, 8 OCHOBHOM OeMOHCMpUpyem 20mo8HOCMb Mpu-
MEHSIMb meopemu4yecKue 3HaHUs1 8 Mpakmu4yeckol dessmesibHOCmuU.
CmydeHm Moxxem opueHmMupos8ambeCsi 8 meopemu4YecKkoM mMamepua- lMopozoeniti Yoosnemeopu-
nie; 8 yesom umeem rnpedcmasrieHue 06 OCHOBHbIX MOHAMUSIX u3fa- ypOoBeHb meJsibHO
e2aemoll meMbl, Yacmu4yHo OeMOHCmpUpyem 20mMOo8HOCMb MpuMe-
HsIMb meopemuYeckue 3HaHUs 8 npakmu4eckol 0esmenibHoCmu.
CmydeHm He opueHmupyemcsi 8 meopemu4yecKkoM Mamepuarne; He - Heydosnemsopu-
cgpopmupogaHo npedcmasnieHue 06 OCHOBHbIX MOHAMUSX U3fazae- meJsibHO

Mol membl, He OeMOHcmpupyem 20MO8HOCMb TMpuUMeHAmMb meope-
mu4yecKue 3HaHus 8 I'IpaKmU'-leCKOl:I oessmernibHoCMU.

19.3. TunoBble KOHTPONbHbIE 3aAaHUA UMW UHbIe MaTepuanbl, HeobxoauMble ANs OUEH-
KM 3HaHWW, YMEHWUW, HaBbIKOB U (UNK) OnbiTa AEATENbLHOCTU, XapaKTepusyrowme aTanbl
chopMupoBaHMsa KOMNETEHLMIA B NpoLiecce 0OCBOeHNUA o6pa3oBaTesibHOW NporpamMmmbli

19.3.1 MNMepeyeHb BONPOCOB K 3K3aMeHY:
Bbicka3sbiBaHUA 1 nIorMyeckme onepaumm Hag HUMM.
ConcTtBa Nnornyecknx onepauun.

COH® 1 CKH® chopmyn ncumcneHnsi BbiCKasbiBaHUN.

oA wND~

Onpepgenexne 1 knaccngukaumss opmyn MCYUCIEHUS BblCKa3biBaHUN.
Jlornyeckoe cnegoBaHue N paBHOCUNBHOCTL. PaBHOCUITbHBIE NpeobpasoBaHns PopMyI.

lNocTpoeHne dopmanmn3oBaHHOrO MCHUCIIEHUS BblCKa3bliBaHUN.




7. Teopema genykumu.

8. [MpumeHeHune TeopeMbl AeayKunu.

9. CaoWcTBa CUCTEMbI aKCMOM UCHUCIEHNS BbICKa3biBaHUI. [MonHOTa, HENPOTUBOPEYNBOCTL U
paspeLnmocCTb.

10. CBoKncTBa CUCTEMbI aKCMOM UCHUCTIEHUS BblCKa3biBaHUA. He3aBUCUMOCTb.

11. OnpegeneHne npegukata. Obnactb onpegeneHns, MHOXeECTBA 3HAYEHUA U UCTUHHOCTM
npegukarta. Knaccudukauma npeamnkaTos.

12. Jlornyeckue onepauuun Hag npegukatamn. MHOXeCTBO MCTUHHOCTM CMOXHOIo npeankaTa.
13. KBaHTOpbI OOLLHOCTM 1 CyLLECTBOBAHMUSI.

14. ®opmynbl NOrMKM NpeankaTos, Ux kKnaccudukauusa. HTepnpetaums oopmyr.

15. Mpobnema o6LiE3HAYMMOCTM U BbINOMHMMOCTM (POPMYM, €€ HepaspeLlnmMocTb B 0bLem
BMAE B JIOMMKe NpeaukaTos.

16. PeweHne npobnembl 06LE3HAYMMOCTU U BbIMNOMHUMOCTM ANA CriyyYasi 3aMKHYTon hopmy-
nbl, cogepxallen TonbKo KBaHTOpbI CyLlecTBOBaHus. PelweHne npobnembl o6Le3HaumMmocTu
BbINOMIHUMOCTU AN Criydas 3aMKHYTON hopMynbl, cogepKallern TONbKO KBaHTOPbl OBLLHOCTMW.
17. TaBTonormm NOrvkn npeaukaToB. 3akoHbl NPOHECEHUS KBAHTOPOB Yepe3 KOHBIOHKLMIO U
ON3BIOHKLMIO.

18. TaeTonorum norvku npegukaToB. 3akoHbl ge MopraHa ans KBaHTOpOB.

19. TasTonornu norvkn NnpeamkaToB. 3akOHbl NPOHECEHWSI KBaHTOPOB Yepe3 UMMNNKaUMIO.

20. lNpepgBapeHHasa HopmarnbHasa opma hopMyn NOrMKU NpeanKaToB.

21. TocTtpoeHne dopmanu3oBaHHON TEOPUN NCHUCTIEHNS NPEeaMKaTOB.

22. byneBbl OyHKUMN OT OOHOW N OBYX NEPEMEHHBIX.

23. bByneBbl QyHKUMM OT N NepeMeHHbIX. Yncno 6yneBbix PyHKLMIA OT N NEepPeMEHHbIX.

24. Cynepno3uuusa 6ynesbix yHKUMI. Pa3noxeHne 6yneBon yHKUMM OT N NepeMeHHbIX No
k-Tol nepemeHHoit. MonHoTa cuctemsl Bynesbix pyHKUMA {1, A, v }.

25. TonHble cuctemMbl ByneBbiX YHKUMNA.

26. Knaccbl 6yneBbix pyHkumin. Teopema lNocTa.

27. PenenHo-koHTakTHble cxeMbl. 3agadun aHanmsa n cuHtesa PKC.

28. lMocTpoeHne dopmanbHON akCMOMaTMYEeCKON Teopun NepBoro nopsaka u ee nHTepnpera-
Lms.

29. Anroputmbl B MaTteMaTuke. MHTyMTUBHOE NoHsTUe anroputMma. HeobxogmMmMocTb YyTOYHEHUS
NMOHATUS anropuTma.

30. MawwuHa TelopuHra Kak MmaTtemMaTtmyeckas mogerns anroputma. [1sa tuna 3agay, CBA3aHHbIX
C MaLLMHON TblopUHra.

31. MawwuHa NMocTa Kak maTemaTudeckaa mogens anroputma. MNpumepsbl.

32. MawwuHa Nnpons3BOfbHOro 40CTyNa Kak MmatemMaTtudeckasd Mogenb anropytma.

33. HopmanbHble anroputmbl MapkoBa Kak MaTemMaTuyeckas MoAenb anroputma.

34. YacTuyHo-pekypcmBHble YHKLMM Kak MaTeMaTmyeckas MOAenb anropntma.

35. lMoHATne 06 acpdekTnBHON HyMmepaunm anropuTMoB.

36. Anroputmmnyeckn Hepaspelwmmble npobnemsl. MNMoHATe maccoBon npobnembl. MeTtoa cBo-
ANMOCTW.

37. XapakTepuUCTUKM CHOXHOCTU BblYUCHIEHWA. [TOHATME NONIMHOMMANBHOW U 3KCMNOHEHUManb-
HOW CMOXXHOCTU BbIMMCINEHUNA.

38. Knaccbl cnoxHoct P n NP 1 nx B3anmMocBs3b.

39. lMonaTtne NP-nonHomn 3agayv. HegetepmnHupoBaHHasa mawumHa ThiopuHra.

40. OcHosHble NP-nonHble 3agayu. Teopema Kyka.

19.3.2 NMpumepHbIN NepeyYeHb NHANBUAYaNbLHbIX 3a8aHUi

Tema «Anre6pa BbiCKa3biBaHUN»

1. Kakve u3 cnegyowmx npeanoxkeHnn siBRsOTCA BbiCKasbiBaHNAMM? Kakne u3 BbicKasbiBa-
HUI UCTUHHbIE, a KaKne — NOXHbIe?

- CornHye ecmb criymHuk 3emru.

- 2+3>4.

- CeeodHs omnuyHas noeoda.

- B pomane J1.H. Toncmoeo «BoulHa u mup» 3 432 536 cros.

2. [puBegute npumep BbICKA3bIBaHUSA, B KOTOPOM COAEpPXKATCS NIOrMYeckme onepaunm KoHb-
FOHKLMS 1 UMMAnKaLus.



3. [Hokaxute, 4yTo cneayowasi dopmyna BbINOMHUMA HE COCTaBnAsA Ans Heé Tabnuu, UCTUH-
HOCTM, yKa3aB Kakume-HMOyOb 3HAYeHUs! BXOASLIMX B HEE NpOno3vLMOHanbHbIX NEPEMEHHbIX,
Npu KOTOPLIX 3Ta chopmyna obpallalTcs B UCTUHHOE BbiCKa3blBaHME.

(0> (PAR))A=((PVR)—>Q)-

4. TlpumeHsas paBHOCUMbHblE MNpeobpasoBaHus, npuseguTe opmyny K BO3MOXHO 6Gornee
nNpocTon hopme:

—~(=PvQ)—>((PvQ)—>P)

5. C nomoLlybto paBHOCUIbHBIX NPeobpasoBaHUn YCTaHOBUTE, BbINOMHAETCA N paBHOCUIb-
HOCTb:

P—>(QVvR)=(P—>Q)v(P—>R).

6. YnpocTute CUCTeMY UCTUHHBIX BbICKa3blBaHUI, T.€. HAWAMTE NOrMYeCcKn IKBMBANEHTHYIO €N
CUCTEMY, COCTOSILLYIO N3 MEHbLLEro Yncrna He 6onee CroXHbIX BbICKa3biBAHWUN:

C—>(AvB), (B/\C)—)A, (A/\B)—)C-

7. TpoBepbTe, crnpaBeAnvMBO M creaylollee rorMyeckoe crieqoBaHue, PYKOBOACTBYSICh
onpeneneHnemM 3Toro NoHATUS:

P—Q,—-RAP|=Pv(Q—>R).

8. Pacnonoxwnte CbOpMyJ'IbI TakK, YTOObI U3 KaXXO0W NOrMYeckn cnegoBany Bce CTosiLMe nocne
Hee:

(=Q > —P)v—P, P> Q, (P —>Q)v—P, —-P<>—0, PAQ.

9. MeToooM OT NPOTUBHOIO BbIACHUTE, BEPHO N CriedyoLee Norm4yeckoe cnegoBaHue:
F—>G, K—>—-H, Hv—-G|=F >—K .

10. AHgpen nnun oyeHb nepeytomunca (A), unm 6onex (B). Ecnn oH oyeHb nepeytomuncs, To
OH pasgpaxaetcs (C). OH He pasgpaxaeTtcd. CnegyeT nu oTcloAa, YTo OH He 6oneH?

11. MpuBeguTe paBHOCUITbHBEIMM NpeobpasoBaHnsiMM POPMYNY K AN3BIOHKTUBHOM HOPMabHON
dopme, KOHBLHHKTMBHOM HOpMarbHOW ¢OpMe, COBEPLUEHHON AM3BIOHKTUBHOW HOPMAarbHOWM
dopme, coBepLLUEHHOW KOHBIOHKTUBHOW HOpManbHon opme ((X —Y)>(Z —>ﬁX))—>(X ——Z).

12. [Ona dopmynbl anrebpbl BbickadbiBaHui 3 3agaHusa 11 Hangnte COH-dbopmy, CKH-opmy
C NOMOLLIbIO TabnuLbl UCTUHHOCTW.

13. Hangnte HamnpocTenwy n3 paBHOCUIIbHBLIX (POPMYNY OT TpexX nepeMeHHbIX, KoTopas
NPUHNUMAET 3Ha4YeHne 1 Torga v TONbKO TOorAa, Korga TOYHO ABa €€ aprymMeHTa NpUHUMAaloT 3Ha-
yeHue 0.

14. Hangnte Bce cneactBusa M3 nocbinok: «Ecnn uenoe ymucno genutcd Ha 2 n Ha 5, To OHO
aenutca Ha 10»; «Llenoe yucno genutca Ha 2 n He genutcs Ha 5». Bblpasute nonyyeHHble
CcneacTeus B cogepaTernbHom hopme.

15. Hangnte BCe HepaBHOCUNbHbIE MeXay cOBON M HEe TOXAECTBEHHO NOXHblE hopMynbl an-
rebpbl BbiCKasblBaHUIM (NOCHINIKK), 3aBUCALLME OT NPONO3ULMOHANbHbIX NepeMeHHblx X, Y, Z, 13
KOTOPbIX NOrnMyeckun criegyet oopmyna:

(X oY)A—Y

16. YetBepo apysen — AHagpen, bopuc, Cepren n AMntpuin — peumnnu nouTn Ha pbibanky. Ho
AMUTpriA B nocnegHnin MOMEHT OTKasarcs 1 Bbickasan cnegyrloLmne npeanonoXeHus:

— AHapen He nonaeT Ha pblbanky, Ho bopuc ob6a3aTensHO nonger.

— He BepHoO, 4To nongyT AHgpewn n Cepren.

— Bopuc nonget Ha peibanky nnun He nongeT Cepren.

— Ecnn nonget Bopuc, To nonget Ha poibanky n Cepren.

Ecnu npegnonoxumTtb, YTO BCE BbiCKasblBaHWA OMUTPUS OKas3anmncb UCTUHHBIMW, KTO MOLWen Ha
pbibanky?

17. CocTaBbTe fnoOrMyeckyto 3agady, KOTopyl MOXHO pelumnTb cpeactBamu anrebpbl BbiCKasbl-
BaHUN (4N pelleHns 3agavm BBOOMTCA HE MEHee Tpex NepeMeHHbIX). PelwmnTte cocTtaBneHHyo
3agady.

Tema «Jloruka npegukaToB»

1. Kakue ns crnegyowmx BolpaXeHUn aBnaTca npegukaTamu:
- «x genutcsa Ha 5» (XEN);

- «x2+2x+4» (x€R).



2. WN3o6pasuTte Ha KOOPAWHATHOM MPAMON MU KOOPAUHATHOW MSIOCKOCTU MHOXECTBO UCTUH-
HOCTW criefyowmnx ABYXMECTHbIX NpeankaToB, 3afaHHbIX Ha MHOXEeCTBE AeWCTBUTENbHbIX YK-
cen R:

()c2+y2 <16)—>(xy<—4)

3. OnpepenuTtb, ABASKOTCA N NpeanKaTbl PABHOCUITbHBIMU, UMW OAMH U3 HUX eCTb CreACTBue
APYroro, U oHN He CBA3aHbl OTHOLLEHWEM FIOrMYECKOro cneaoBaHus.

&C<y», «y>0»

4. 3apanTte MHOXecTBO M npeamMeTHON NepeMEHHON Tak, YTOObl HA 3TOM MHOXECTBE BTOPOW
npeavkaT 6bin cneacTBMEM NEPBOro: «X KPaTHO 3», «X YETHOY.

5. 3anucaTb cMmBONMYECKN Ha A3blKe NOMMKM NpeauKaToB criedylollee npennoxeHue: Bee
3Meun A00BUTHI.

6. [Mpupgante cnegyowmum opmynam ykasaHHble MHTEpnpeTaumMm n onpeaenute NCTUHHOCT-
Hbl€ 3HAYEeHUSA MONy4aloLLMXCA BblCKa3blBaHUN:

(@x)NP())A(BFNQ(x), M =N, P(x)"x<5", Q(x)"x>6".

7. OnpegenuTte, aBnseTcs nu hopmMyna BbIMOHUMOWN U TOXAECTBEHHO NTOXKHON

(V) A(P() A =P(3))-

8. [okaxuTe, 4TO crneayowme opmynbl ABASOTCS TABTONOrMAMM JTOTMKWA NPEaNKaToB:
(3x)(P(0) A Q) = ((3x) (P(0)) A(Fx)(Q())) 5

(Vx)(P(x)) —)(EIx)(P(x) Y Q(x)) ;

- (V) (VY)(P(x, y)) = (Vx)(P(x,x)) -

9. [lpumeHsasa paBHOCWIbHblE Npeobpa3oBaHus, npuseanTe GopMyny K npeaBapeHHOn Hop-
ManbHon hopme

(3x)(P@) v (Vx) Q) A(S(3) = (Vx)(R(X))) -

Tema «byneBbl oyHKLNNY»

1. TllocTpomB COOTBETCTBYHOLLYIO TAabnuuy 3HaA4YEHWI, BbISICHUTE, paBHbl NM crneaytowue byne-
Bbl OYHKLMN:

fx,y,2)= ((xv y)/ J z/)v xz' v(z(yv z’)) gx,y,2)=xVvz

2. BbisicHuTe, NnuHenHa nu cnegyowas ynesa yHKUMSA:

x’(y+z)v((xv yvz)—)x’yz)

3. BbiscHuTe, camoaBoncTBEHHA NK crieaytowasn bynesa pyHKUMSA:

Xz +(x+ z)(y+1)

4. BblACHUTE, MOHOTOHHA N creaylowasa dynesa pyHKUNS:

xyz+x' +yz’

5. TlocTpoiTe penenHo-KOHTaKTHYI0 CXeMy C 3ajaHHON (OYHKLMEN NMpoBOAMMOCTH:
(xy — x/yXxv zy)

6. YnpocTtuTte penemnHoO-KOHTaKTHYI CXeMy:

F.
R e

R e

7. TlocTpoKTe penenHo-KOHTaKTHY CXEMY C YeTbIpbMs nepekrnovaTensamMmm, kotopasa npoBo-
AWUT TOK, TOr4a 1 TONbKO TOrAa, Koraa 3aMKHYThl ABa UK TPU U3 ee nepeknoyaTenen.
8. Wcnonb3ysa Teopemy MocTta, nccnegynte Ha NonHOTY cucteMy BynesbixX YHKUUIA

. 0

Tema «3nemeHTbI TEOPUM aNropuTMOBY»
1. MpumMeHnTb MaLvHy ThlopUHra ¢ JaHHOW NPorpaMmon:

A
Q a, 1 *




q, q,a,n q,a,n q,a,
a, q,a,n q,a,n q,a,n
d, q,a,n q,1 q, n
a, q,an q,1n q, n

K crnoBy a =1111*1, BOCNpUHMMaeMoMy B Ha4yasrlbHOM CTaHAAPTHOM MOSOXEHUMN.

2. CKoHCTpyupoBaTb MalMHy TblOpUHra, KoTopas BblumMcnsana 6bl yHKLMIO f(x)=3x ans yu-
cen B eCATUYHON CUCTEME CHUCTIEHUS.
3. Bbluncnnte HoMep MalUnHbl TbopUHra, 3agaHHoOn NporpamMmmMon:

T: q a,—>qaR

q,a, = 4,4,
4. 3anncaTtb nporpammy u noctpoutb Grok-cxemy ML, koTopas BbluMcrana Obl OYHKUMIO

f(x):7x_

5. [okasaTb, 4TO hyHKLMA f(x)=T7x

ABnAeTCcd 4aCTn4HoO peKprI/IBHOIZ.

19.3.3 MNepeyeHb 3aaaHMi ANA KOHTPOSbHbIX paboT

B TeueHne cemecTtpa npoBoANTCHA ABE KOHTPOSbHbLIX paboTbl.

3agaHnsa KOHTPOMbHbIX PpaboT POPMMPYOTCA HA OCHOBE 3adaHui, pa3obpaHHbIX Ha NpakTuye-
CKNX 3aHATUSAX M BKIIOYEHHbIX B NepeyeHb MHANBMAYaNbHbIX 3agaHuni (CM. NyHKT 19.3.2).

19.3.4 MpumepHbIN BapuaHT UTOrOBOro Tecta
3apaHue #1

YcTraHoBuWTE CBsI3aHbl 1M NpeaukaThl (x>3) n (‘
Bbibepume 00uH u3 4 eapuaHmos omeema:
1) n3 BTOpOro npeaunkaTa crnegyet nepsbi NpeankaT

2) npegukaTbl paBHOCUIbHbI

3) npegukaTtbl He CBsi3aHbl OTHOLLEHNEM JTOrMYECKOro CrneacTBus

4) n3 nepBoro npeaukaTta criegyeTt BTOpOW npeaukaT

3apaHue #2

Ecnn dpopmyna ncuncrneHus BbicKkasbiBaHUM SBNSAETCA TOXAECTBEHHO UCTUHHOW, TO OIS Hee...
Bbibepume 0duH u3s 4 eapuaHmos omeema:

1) He cywecTtByeT CKH®

2) He cywectByeT COH®

3) cywecTtByeT Heckosnbko COAHD

4) cywectByeT Heckorbko CKH®

3apaHue #3

YcTaHoB/TE COOTBETCTBUE MEXAY YTBEPXKOEHUAMN N NX 3aMUChI0 Ha A3bIKe JTOTUKM NPeauKaToB
Ykaxume coomeemcmeue 0ns ecex 4 eapuaHmos omeema

x> 3) OTHOLLEHMEM NOTMYECKOro CNeaAcCTBUS

1) (VxS (x) = P(x)) ___HekoTopble peku He BnaaatoT B MOps
___Bce cobakn obnagatoT XxopoLumm 060oHAHK-

2) (VNS (x) = =P(x) —

3) (Fx)S(x) A =P(x)) ___Hu oguH kBagpaT He siBNAieTCA Tpeyrosb-

4) (Fx XS (x) A P(x)) HVKOM

___HekoTopble amen 540BUTHI

3apaHue #4
3arnonHume nponyck.

Ecrn popmyna £7 (X, - X...... X)) ofpaliaeTcs B UCTUHHOE BbICKA3blBaHUE HA BCSIKOM

Habope 3Ha4YeHUI NPOMNO3NLIMOHANBHBIX NEepPeMeHHbIX X > X-----> X, ‘43 KOTOPOM B MCTUHHBLIE

BbICKa3blBaHMsA obpallaeTcs 1 kaxaasa 13 opmyrn
F(X X X)) FU(X XX ) F(X L X X)) 10 hopmynia



H(X,.X,..... X ) gpngetcs .... popmyn

F(X,X,,....X), F.(X,X,,....X ),.... F(X,,X,,.... X))

3anuwume omeem:

3apaHue #5

Mpepukat, KOTOPbIA O6paLLaeTcs B NOXXHOE BbiCKa3biBaHMe TOraa v TONbKo Toraa korga oba
npeavkaTa, U3 KOTOpbIX OH NOMyYeH TOXOECTBEHHO NTOXHble

Bbibepume oduH u3 5 sapuaHmos omeema:

1) MnNnkaums npeankaTos

2) oTpuuaHue npegukaToB

3) skBMBaneHUns NpeankaToB

4) KOHBIOHKUMS NpeavKkaToB

5) AN3BLIOHKUMS NpeankaToB

3apnaHue #6

Bynesa cyHKUUSA, KOTOpas ABNAETCS OTPULLAHMEM AN3BIOHKUMW, HAa3biBaETCA...

Bbibepume 00uH u3 4 eapuaHmos omeema:

1) aHTUOM3BHOHKUKNSA

2) cymma >KerankumHa

3) wrpux Weddepa

4) ctpenka MNMupca

3apnaHue #7

Kakne n3 cnegyowmx BblpaXeHun aBnaoTcsa hopmMynamm Normkn npeamkaTton

Bbibepume HecKornbKo u3 4 eapuaHmos omeema:

1) (3Ix)(P(x))

2) (3x) (y)(P(x, x))
3) (%) (AY)(P(x, y))
4) (P(x, y)) (3x) (Fy)

3apaHue #8
Kakoe 13 nprBeaeHHbIX MMEH yAO0BNETBOPSIET NlormyeckomMy ycnosuto (nepeas Gykea cornac-

Hasi — BTOpasa OykBa cornacHas) A (npeonocnenHsas Oykea rmacHas — nocnegHas 6ykea
rnacHas)

Bbibepume oduH u3 4 sapuaHmos omeema:.

1) CtenaH

2) KpuctnHa

3) Mapusa

4) Makcum

3apaHue #9

YcTaHoBUTE COOTBETCTBME MEXAY PaBHOCUIbHBIMU hOpMYyramMm

Ykaxxume coomeemcmaeue 0515 ecex 5 eapuaHmos omeema

1) QvPp _(Q/\P)VR
2) HQ~P) _ —Qv—P
3) Qv P)A(Qv—P) __Qgof

4) (QAR)v(PAR) e Znd
5) (QVR)A(PVR) __ovP)aR

3apaHue #10
O6nacTbto uctnHHocTn npeaunkata P(X): X - 2 = 1, 3agaHHOro Ha MHOXeCTBe OEeNCTBUTENbHbIX

yucen, ABnsieTcs ...
Bbibepume 00uH u3 4 eapuaHmos omeema:
1) {-3}

2) {3, -3}

3) {3}

4) {-3,0, 3}

3apaHue #11
Ecnu cbopmyna norvkm npeankaToB TOXAECTBEHHO JTOXHA HA HEKOTOPOM MHOXECTBE, TO...



Bbibepume oduH u3s 4 eapuaHmos omeema:

1) U3 Hee norn4eckn He cnegyeT HU ogHa hopmyna, 3afaHHasa Ha 3TOM MHOXeCTBe

2) n3 Hee nornyecku crnegyet nobas opmyna, 3agaHHas Ha 3TOM MHOXECTBE

3) OHa He aBnseTcd Normvyeckum crnegyeT HU ogHon oopMyrbl, 3a4aHHOM Ha 3TOM MHOXeCTBe

4) oHa nornyecku cnegyeT m3 nbon popmynbl, 3a4aHHON HA 3TOM MHOXECTBE

3apaHue #12

Kakas normyeckas onepauus 3agaetcs crneaytouien Tabnmuen NCTUHHOCTK:

A B ?
1 1 1

1 0 0
0 1 0
0 0 1

Bbibepume 00uH u3 4 eapuaHmos omeema:

1) umnnnkaums

2) sKBMBaneHums

3) OU3BIOHKUNS

4) KOHBIOHKLMSA

3apaHue #13

YKaxunte, kakoe normyeckoe BblpaKeHne paBHOCUINBHO BbIPaXKEHWNIO
Bbibepume oduH u3 4 sapuaHmos omeema:.

1) -Av EBvV Al

2) -AvEBv_(C
3) AV(BAC)
4) -AABAC

3apnaHue #14
OTmMeTbTe Ha pUcyHke obnacTb MCTUHHOCTU NpeaukaTa xy>0

Ykaxxume mecmo Ha u3obpaxeHuu:

AV ~(=B V =0)

¥

3apaHue #15
Kakne 13 cnegyowmx npeanoxeHnn SBnaTca npegmkatammn?

Bbibepume HecKorbko u3 4 eapuaHmos omeema:

1) Kaxgpi ctygeHT BITIN - oTnnyHmuk

2) OencTtBuTtensHoe Yncno X Gonblue 4eNCTBUTENbHOro Ynucna y

3) OH BenuKn pycckui noat

4) INloboe pencrTBuTeNbHOE YMUCNOo X Bonblue Nboro AeNCTBUTENBHOrO Yucna y
3apaHue #16

Kaxxgas penerHo-KOHTaKTHasa cxema peanusyer...

Bbibepume 0duH u3s 4 eapuaHmos omeema:

1) HekoTOpbIN NpeankaT

2) HekoTOpbIN KonebaTterbHbIA KOHTYP

3) HekoTOpyto ByneBy (PyHKLNIO

4) 3akoH Oma gns yyacTka uenu

3apaHue #17

Kakas 13 crnegyowmx Lenovek opmyn aBnseTcs BbiBogoM popmMyrnbl B —= A n3 popmynsl A
Bbibepume 00uH u3 4 eapuaHmos omeema:

1)A,A —=(B—=A),B—A

2) A;B;B—>A

3y B— A —=(C;C->B;B>A

4)B vA;A;B>A

3apnaHue #18



Cpeawn cdopmyn Bbibepute akcuombl (hopManmM3oBaHHOMO NCYUCNEHNS BbICKa3blBaHUN
Bbibepume HeckobKO U3 4 eapuaHmMos omeema:

1) (-4 —>—B) —>(~4—>B)—>4)

2) A—(B—> A

3) (-4 —>B)—> 4

4) 4> B—>C)—>(4—>B) > (A—>0)

3apaHue #19
fAsnsatoTcs nu crnegyrowme cuctembl 6ynesbiX PYHKUUA NONHBIMW?

Ykaxxume ucmuHHOCMb UruU f10KHOCMb geapuaHmoe omeema:
—)

e
~ v
v ol

e 0

3apgaHue #20
Ecnu dopmyna mcumcneHnsa BbiCKasbiBaHUA SIBMSIETCA TaBTOSIOMMEN, TO ee Nnormyeckoe cnej-

CTBUE ABnseTCs...
Bbibepume oduH u3 4 sapuaHmos omeema:.
1) TaBTONOIrNEN

2) npoTuBOpeYnem

3) BbINOSTHMMOW (hopMyFioNn

4) onpoBepXuMor opMyIion

19.3.5 Tembl pedhepaToB

1. Ponb maTemaTn4eckon normkn B o0y4eHnn nHgopmaTmke unm matemaTuke.
2. Jlornyeckue oCHOBbI TEOPUN apryMeHTaLNN.

3. MpumeHeHue MK ang pelweHns normyecknx 3agay.

4. MNonuHowmbl XKerankuHa.

5. BasucHble cuctembl 6yneBbIX PyHKLUNNA.

6. MpunoxeHne Teopun GynesbIX PYHKLMNA.

7. dopmMann3oBaHHOE UCYMCIEHMNE NPeanKaTOoB.

8. Teopema geaykuumn B Nornke NpeankaTos.

9. AKcMomaTuyecknn MeToq B MaTteMaTUKe N akCMoMaTUYEeCKNEe TEOPUN.

10. MaTtemaTtuyeckas nornka n nporpammHoe obecneyeHne KOMMNbLITEPOB.

11. OnemeHTbl MaTeMaTUYECKON NOTMKK B SNEKTPOHHbLIX Tabnuuax n 6asax AaHHbIX.
12. MatemaTtunyeckasi normka n CUCTeMbl UCKYCCTBEHHOMO MHTENMEKTa.

13. KOHCTpyKTMBUCTCKAsA, UM MHTYULVMOHUCTCKAs, FIOrmKa.

14. MHoro3Ha4Has noruka.

15. OnucaHue 1 npuHUMnbl paboTbl HopMarbHbIX anroputMoB Mapkosa (HAM).
16. KoHe4yHble aBTOMaTbl 1 aBTOMAThbl pacno3HaBaHus.

17. ToHaTHe yHuBepcanbHOW OyHKLUN.

18. MaTpounabl. OCHOBHbIE CBOWCTBA.

19. ACMMNTOTMYECKME OLIEHKN CITOXHOCTU BbldncneHnn. Cumson «O bonbLuoe».
20. AcMMnTOTUYECKUE OLEHKN CNOXHOCTU Bbl4ncrieHnn. CUMBOM «0 Manoey.
21. PekypcuBHble npeankathbl.

22. dopmarnbHble rpaMmMaTUki.

23. O6Lwasa meTogonormst OLEHKM CNOXHOCTM anropuTMoB.

19.3.6 Tembl goknagos

Jlornka B [peBHen NHguu.

Jlornka OpeBHero Kutas.

Jlornka B [pesHen Mpeuuun.

Jloruka B cpeaHue Beka (VI-XV B.B.).
Passutune noruku B XVI-XVIII B.B.
Jlornka B Poccum.

R N N



7. CTaHOBneHVe MaTemMaTU4eCKON NOrmKu.

8. Bknag IN.JlenbHuua B passmutme mateMaTM4YeCKON NIOrMKu.

9. Bknapg x. byna B pasBuTrue MatemaTU4eckom Noruku.

10. AnaH TbelopuHr. Nictopus cos3gaHna mawunHbel TelopuHra.

11. OnucaHue 1 npuHUMnbl paboTbl MawwwnHbl [ocTa.

12. OunaroHanbHasa koHCTpyKunsa KaHTopa.

13. BbicTpoe npeobpazoBaHne Pypbe C MCNoNb30BaHNEM BUTOBLIX ONepauui.
14. PerynsipHble A3bIKu.

19.3.7 Bonpockl AnA NnoAroToBKU K KONJIOKBMYMam

Tema «Anre6pa BbiCKa3biBaHUN»

dopmynbl anrebpbl BbickasbiBaHWA. Knaccudmkaumnsa oopmyn anrebpbl BblCKa3biBaHWUIA.
Mpumep. Ykaxute, asnsetca nu dopmyna BbINOSTHAMOW, ONpoBEPXUMON, TOXOECTBEHHO MUC-
TMHHOW (TaBTOMOrMen), TOXXOECTBEHHO JTOXXHON (NPOTUBOPEYMEM).

(X oY)v((Z2>—X)>-Y)

Jlornuyeckoe cnepgoBaHne opmyn anrebpbl BbiCKa3blBAHWUA.

Mpumep. MNpoBepbTe cnpaBeAnMBO CrieayoLLme NIormyeckme criejoBaHns

1) P—>Q.—RAP|=PV(Q—>R)
2) F->G, -K—>—-L, §S—>H,
~F >-K,H—>L|=5S->G

CoBepLueHHble HopMarbHble hopMbl opMyn anredpbl BbiCKa3biBaHWN.

Mpumep. Hangnte CKH® n COH® ona dpopmynbl anredpbl BblckadbiBaHWA

(X >Y)v—Z)> (X v(X ©2Z))

PaBHocunbHOCTb hopmyn anrebpbl BbickasdbiBaHWi. [1paBuna nonyyeHuns Tagronormn. OcHoB-
Hble paBHOCUIIbHOCTH.

Mpumep. T[puBeaute cnegyowme dopMynbl K BO3MOXHO ©Oonee npocton copme:
(P>Q)A(R—>—Q)A(PVR))>R

INpuMeHeHne coBepLUEHHbLIX HOPMasibHbIX (OOPM.

Mpumep.

1. Hangute Bce He paBHOCUIbHbIE MEXAY COBOM U HEe TOXOECTBEHHO FIOXHble PopMynbl arn-
rebpbl BbICKa3blBaHWUN, ABMASAOLWLMECS NOTMYECKNM CrieacTBMEM criegyowwmx dopmMyn (MOCbINok):
X>Yvo N zosy

2. Hangnte BCce HepaBHOCUIbHbIE MeXay COBOM U He TOXAECTBEHHO NOXHbIE hopMynbl anred-
Pbl BbICKa3blBaHUM (NOCLINKK), 3aBUCALLUME OT NPONO3ULMOHANbHbIX nNepemMeHHbix X, Y, Z, u3
KOTOPbIX NOrnMyeckun criegyet oopmyna:

(X oY)A=Y

CnocoOlbl peLleHnst Nornm4yeckmx 3agad.

Mpumep. OamH n3 3HaTokOB anrebpbl NorvkK, nNpurnawas Kk cebe B rocTn NpuaTens, peluvn
NpOBEPUTb €ro CNOCOBHOCTU B peLleHnn normdeckmx 3agad. OH Tak oxapakTepmusoBasn NPUHLAN
AENCTBUA CBOEro YEThIPEXKHOMOYHOrO KOLOBOMO 3amMKa: «3aMOK OTKPbIBAETCH, €Cri BbIMOSMHSA-
l0TCA cnegyloLmne YyeTbipe YCnoBus:

— €CINU He HaxxaTa KHOMKa 3, TO HYXKHO HaXkaTb KHOMKY 1 1 HEe HaXnmaTtb KHOMKY 4;

— eCnn HaxkaTb KHOMKY 4, TO HY>XHO HaXXaTb KHOMKY 3 1 HE HaXXnmaTb KHOMKY 2;

— He BEPHO, YTO HYXXHO HaXkaTb KHOMKY 2 UM He HaXXnMaTb KHOMKY 3, 1 BCe 3TO NMpu TOM, YTO He
Ha)kaTa KHonka 4;

— He HaXumasi KHOMKY 4, HaXaTb KHOMNKY 1 1 KHOMKY 3».

MpusaTtenb 3HaToKa pewnn 3agady. Yemy paBHO 3TO pelueHune?

Buabl matematmyecknx teopem

Mpumep. [na cneaytowen TeopeMbl HanaMTe obpaTHble, NPOTUBOMOSIOXHbIE U NPOTUBOMONOX-
Hble 0bpaTHoit: ecnv a=0 u b=0, To &+b°=0 (a,b — neiicTBUTENbHbIE YMCNa)

MpyHLMN NONHOWM AN3BIOHKLNN.

MocTpoeHne opmanmM3oBaHHOIO MCYUCIIEHUS BbiCKa3biBaHU. CBOMCTBA BbIBOAMMOCTU. [Joka-
3aTenbCTBO TOro, YTO hopmyna F — F Teopema.

MpruMeHeHne TeopeMbl 0 AeayKuum (eMmma 1 Aoka3aTenbCTBO TEOPEM)



—F = (F=- G);
(=G = =F) = (F= G);
(F—= G) = (-G — =F);

Teopema o0 geaykuum 1 CNeacTBUs U3 Hee.
CBolicTBa CUCTEMbI aKCMOM UCHUCNEHUS BblCKa3blBaHMI. He3aBMCUMOCTb CUCTEMbI aKCUOM.
MpvMeHeHne TeopeMbl 0 AeayKuun (NeMmMa 1 foKa3aTenbCTBO YacTh TEOPEMbI)

F~‘>—|HF;

(=G = = = (F- G),
(F= G) - (-G - =F);

F = (=G> =(F- G));
(F= G) = (wF—= G) = G).

CsoncrBa CUCTEMBI akCMOM UCYUCNEHMUS BbiCKasbiBaHUW. Teopema: Bcsikaa Teopema OPUB saB-
nseTcsa TaBTonornen anrebpsbl BoiCKasbiBaHNI. HeNpoTMBOPEUYNBOCTb 1 PaspeLllMMOCTb.
CsowcTBa CUCTEMbI aKCMOM UCYNCIIEHMS BbiCKa3biBaHM. Teopema (+nemma): 4To BCsKasl TaB-
Tonorusa anrebpbl BbiCkadbiBaHU siBnsieTca Teopemon ®VB.

lNpousBoaHble Npasuna BbiBOAA.

Tema «byneBbl hyHKUMN»

bynesbl YHKUNN OT OAHOW U ABYX NEPEMEHHBbIX.

ByneBbl yHKUMM OT N nepemeHHbIX. Yucno 6yneBbiX PYyHKUUA OT N NEepeMEHHbIX.
Cynepnosunuusa 6ynesbix pyHKUnn. PasnoxeHne OyneBon yHKUUM OT N NepeMeHHbIX no k-
TOW NepeMeHHOMN.

MonHoTa cucTembl 6ynesbix dyHkumin {I, A, v }.

MonHble cuctembl 6yneBbiX YHKLUMWNA.

Knaccel 6yneBbix dyHkumn. Teopema lMocTa.

Tema «Jloruka npegukaToB»

MoHsiTne npeankata. O6nactb onpegeneHnst npegukaTa, obnacTtb 3Ha4eHnn, 0b6racTb NCTUH-
HOCTW NpegukaTta

[okasaTtb, 4TO hopmyna NOrMkn NpeamKaToB ABNSETCA TaBTONOrMen

(Vo)(P(x) v Q) &> (YX)(P(x)) v O;

Q — HynbMecTHas npeankaTHasi NnepeMeHHas.

Knaccudmkaums npegukato. PaBHOCUMIBHOCTE U NOrMyeckoe criegoBaHve npeankaTos.
[okasaTtb, 4TO hopmyna NOrMk1 NpeamKaToB ABNSETCA TaBTONOrMen

@Ex0)(P(x) > Q) > (VX)(P(x) = Q)

MpeavkaTtHas nepemeHHas Q MoxeT BbITb B 3TUX hopMynax fitobon N-MecTHOM NepeMeHHOMN,
HO BaXKHO, YTOObI B HEE HE BXOAMa NnpeamMeTHasi nepemMeHHas X

MpenBapeHHan HopmanbHasa bopma opmyn NorMkmn npegukatos. [pobnema paspelmmocT
ANns o6Le3Ha4YMMOCTM 1 BbINOSTHUMOCTU hOPMYI NTIOTMKM NpeauKkaTos

HokaszaTtb, 4To (phopmyna Nornkn NpeanKaTos ABNAETCA TaBTONOrnen

EAE)(P(x; ) & @NEN(Px; )

®dopmynbl Nornku npeaukaTos. VIHTepnpeTaums v krnaccudukaunsa opmyn norukn npeaunka-
TOB.

[okasaTtb, YTO hopmyna NOrMKM NpeanKkaToB ABMSAETCA TaBTONOrnemn

(V0)(Q = P(x)) > (Q = (Vx)(P(x)));

MpeaukaTHas nepemeHHas Q MoxeT BbITb B 3TUX hopMynax fitobon N-MecTHOM NepeMEHHOMN,
HO Ba)KHO, YTOObI B HEE HE BXOAMIa NpeaMeTHasi nepemMeHHas X

Jlornyeckme onepaumm Hag npeankatamu. KBaHTOpHbIE onepaumu.

HokaszaTtb, 4To hopmyna Nornkn NpeankaTos ABNAETCA TaBTONOrnemn

@0(Q = P(x)) > (@ — @x)(P(x))).

MpeaukaTtHas nepemeHHas Q MoxeT BbITb B 3TUX hopMynax fitobon N-MecTHOM NepPEMEHHOMN,
HO Ba)KHO, YTOObI B HEE HE BXOAUNa NpeaMeTHasi NnepeMeHHas X

Tema «3nemeHTbI TEOPUM aNropuTMOB»

AnroputMmbl B MaTematuke. UHTynTMBHOE noHATUe anropntma. HeobxoaMMOCTb YTOYHEHUS MO-
HATMSA anropuTMa.

MawwnHa TblopuHra Kak matematumdeckas mogens anroputma. [1Ba Tuna 3agad, CBs3aHHbIX C
MaLUMHOW TbOpUHra.

MawwuHa MNocTa Kak MaTemaTnyeckaa mogens anroputma. MNMpumepsi.

MawmnHa npon3BonbHOro A0CTyNa Kak MmatemMatuyeckas Mogernb anroputma.



HopmanbeHble anroputmel MapkoBa Kak MaTeMaTtudeckas Mogerb anroputMa.
YacTu4Ho-pekypcrBHbIe YHKUUN Kak MaTemaTnyeckas Mogenb anroputma.

MoHaTne 06 achdeKkTBHOM HyMmepaLum anropuTMOB.

AnroputMmMyecKkn Hepaspelwunmble npobnembl. [NoHsTMe maccoson npobnembl. MeTtoa csoau-
MOCTH.

XapakTepUCTUKN CIOXHOCTU BblYUCHIEHUIW. OHATME NONMMHOMMANbLHOW U AKCMOHEHLUManbLHON
CNOXHOCTW BbI4MCNEHUN.

Knaccbl cnoxHoctu P 1 NP 1 nx B3aMMocBA3b.

MNoHaTre NP-nonHon 3agayvn. HegetepmMmHnpoBaHHas MawinHa ToelopuHra.

OcHoBHble NP-nonHble 3agayn. Teopema Kyka.

AnropuTtm BbicTporo npeobpasoBanunsa dPypee. MNMpamoe n obpaTtHoe npeobpasoBaHusa Pypoe.
CnoxHoCTb anroputmoB Bbl6opa Ha YaCTUYHO-YNOPSAA04YEHHOM MHOXECTBE.

19.4. MeToanyeckue matepuansbl, onpegensivowme npoueaypbl oueHUBaHUA 3Ha-
HUX, YMEHUN, HaBbIKOB U (UNK) onbiTa AEATENbHOCTU, XapaKTepuU3yrLKUX 3Tanbl
copmupoBaHna KOMNEeTEeHLUN

OueHKa 3HaHW, YMEHUN N HaBbIKOB, XapakTepuaytowas atanbl popMMpoBaHNA KoMrie-
TEHUMI B paMKax U3y4YeHuUs AUCUUNINHBI OCYLLLECTBSETCS B XO4e TeKyLllen u npome-
XYTOYHOM aTTecTaumm.

TeKkyLMn KOHTPOMb YyCneBaemMoCTU NPOBOAUTCA B COOTBETCTBMU C [lonoXeHnem o Te-
Kylien atrectaumm obydarowmxcsa rno nporpammam Bbicliero obpasoBaHus BopoHex-
CKOro rocyAapCTBEHHOIO yHMBEpCcUTETa. TeKyLLMIA KOHTPOSb yCcrneBaemMoCTy NpoBOaMUT-
ca B (popmax: yCTHOro onpoca (MHauBMayarbHbIA onpoc, dpoHTansHas becena, Oo-
Knagpl, pedepatbl); MMCbMEHHbIX PaboT (BbINOMHEHME NHANBUAYAlbHbIX 3a4aHWUI, KOH-
TPONbHbIX PpaboT); TecTupoBaHus. Kputepum oueHMBaHus NpuBeaeHbl Bbille.
lMpomexyToyHas aTTecTauusa NpoBOAMTCS B COOTBETCTBUM C [MONOXeHMeM O NpoMeXy-
TOYHOW aTTecTaumm oby4darLwmxca no nporpammam Bbiclwero obpasoBaHus. KOHTponb-
HO-M3MepuTernbHblE MaTepuarbl MPOMEXYTOYHOM aTTecTaunn BKYaloT B cebsa Teope-
TUYECKMEe BOMPOCHI, NO3BOSMSAKOLME OLEHNTb YPOBEHb NOSTYYEHHbLIX 3HAHUA N MPaKTUye-
ckoe 3afaHue, No3BonsLLlee OUeHUTb cTeneHb CPOPMUPOBAHHOCTM YMEHUIN U HaBbl-
KoB. [1pn oueHMBaHMM NUCMONb3YIOTCA KONMMYECTBEHHbIE LWKanbl oueHoK. Kputepum oue-
HUBaHMA NpUBEAEHbI BbILLE.



