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BBEIEHHUE

1. Heab ¥ 32124l H3Y4YeHUS JTHCHHILTHHbI

Llensro W3y YCHUS TUCIUILIAHEL ABIISIETCA (popmupoBaHTE Habopa
oOmenpoeccHoOHAMBEHBIX, MOPO(PECCHOHAIBHEIX KOMOETEHIMN Oyaymiero Marucrpa mo
HanpasaeHuro 09.04.02 «MudopmarnoOHHEIE CHCTEMEI U TEXHOJIOTHI.

3amageil Kypca SBISETCA OCBOEHHME MATHCTPAHTOM MATEMATHUECKOTO ammapara it
pemeHus 3a0a4 MPOEKTUPOBAHUSA U PA3pad0TKN HHTEUIEKTYaJIbHBIX MH(POPMAIIMOHHEIX CHCTEM.
2. ObopynoBanHe W MAaTepPHAJIbI

Jlnsga mpoBeneHMs MNPAKTUYECKUX 3aHATHM HEOOXOOMMO CHEOVIONIEE MAaTEPHATLHO-
TEXHUUECKOE OOecmeueHue: MEePCOHAIBHEIM KOMITBIOTEP; HPOEKTOP; BO3MOKHOCTH BBEIXOIA B
cete IuTEpHET M moncka mo 00pa30BATENBHEIM CANTAM U TTOPTATIAM; UHTEPAKTUBHAA JOCKA.

3. HaumMeHOBaHHE NPAKTHYECKHX 3aHATHH

[Ipaktnueckoe 3amarue 1. Iloctpoenme u paBHOCUIBHOCTE (POPMYyd JIOTMKH IPEIUKATOB
MEPBOTO MOPAIKA.

[IpakTnueckoe 3ansatue 2. UHTepnperanusa B JIOTUKE MEPBOTO mOpAaKa. Jlormueckoe ciencraue.
[IpakTnueckoe 3anatue 3. MHOTOCOpPTHAA TOTHKA MEPBOTO MOPAIKA.

[Ipaktnueckoe 3anatue 4. [locrpoenne pyHKIMHA TpUHAIIEHKHOCTH.

[IpakTnueckoe 3ansatue 5. Onepanuu HAA HEUETKUMH MHOKECTBAMMU.

[IpakTnueckoe 3ansatue 6. Hederkuil mOTu4deCKUI BEIBO.
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COJIEP’KAHUE MPAKTUYECKUX 3AHATHNA

IIpakrnueckoe 3anarue Ne 1.

ITocTpoenue U paBHOCHIBHOCTE (POPMYJI JIOTHKH NPETHKATOR MIEPBOI0 MOPSIKA.

enn. [TozHakOMUTECS C OCHOBHBIMH MTOHATHUAME JTOTHKHA MPEIHKATOB IMEPBOTO MOPSIIKA.
dopma npoBeIeHAsI: PEMIEHUE THITOBEIX 3a7a4.

Bonpocsl nis o0cy:xaeHussi: DOopMysbl JIOTMKH MEPBOTO MOPAAKA. 3aKOHBI JIOTUKHU
MEPBOTO MOPAIKA.
Teopernueckue cBeeHHS.

NMpeamkaTsbl U oNepauumn Hag HUMM

Omnpenenenne. Ilycte M — nemycroe MHOKECTBO. Torma n-umecmHviM HpeouKamom,
3a0aHHbIM Ha M, HA3BIBAETCS BBIPAKEHUE, COAEPIKANIEE N MEPEMEHHBIX M OOpamiaromieecs B
BBEICKA3BIBAHUE MPH 3AMEHE 3THX MIEPEMEHHBIX 3JIEMEHTAMHM MHOKeCTBa M.

Paccmorpum mpumepsl. [Iycte M ectep mHOxkecTBO HarypansHeix umcen N. Torma
BEIPAKEHUS «X — IPOCTOE YUCIO», «X — HYETHOE YUCIO», «X — Oomeme 10» sBagroTCA
oOHOMecmHbIMU npeouxamamu. IIpn mOACTAHOBKE BMECTO X HATYPAIBHBIX YHCEN ITOJIyYAIOTCA
BEICKA3BIBAHUA: «2 — MPOCTOE YHCIO», «b6 — MPOCTOE TUCIO», «3 — UETHOE YUCIO», «S5 OompIIe
10» u T.1.

Bripaxenua «x Oompmie y», «X OEIWUT y HALEIO», «X IUIOC y paBHO 10» sABmsMroTCA
ogyxmecmuuiMu npeoukamaviu. (KoHETIHO, mOCIeqHEE BRIPAKEHNE MOKHO OBLUIO 3aIUCATh U TaK:

«x+ty=10»).

[Tpumepsr mpexmecmuvix npeduxamog, 3aJaHHBEIX HA MHOKECTBE HATYPATBHBIX YHCEI:
YHCITO Z JIEXKHUT MEKIY «X M Y», «X IUIOC Y PaBHO z», «|x-y|#lkz».

bynem cuurare, 4TO 6bICKA3bIGAHUE — HYIbMECHHbIU npeouxkam, TO €CThb NPEINKAarT, B
KOTOPOM HET MEPEMEHHBIX IJII 3aMEHEL.

Hanmo ormerurs, 4T0 MECTHOCTh HPENUKATOB HE BCETA PABHA YHCIY 6CEX IEPEMEHHBIX,
COIEPKAMXCA B BRIpAKEHUU. Hampumep, BEIPaKEHUE «CYIIECTBYET YMCIIO X TAKOE, 4TO y=2X»
HA MHOJKECTBE HATYPAIbHBIX YUCEI OINPENENAECT OJHOMECTHBIM npeaukar. [1o cmeicay s3Toro
BEIPAKEHNE B HEM MOKHO 3dMEHATH TONBKO NEpeMeHHyroo y. Hampumep, 3amena y Ha 6 gaer
UCTUHHOE BBICKA3BIBAHME: «CYMIECTBYET YUCIO X Takoe, 4ro 6=2x», a 3amMeHa y Ha / OaeT
10KHO€ (Ha MHOk€eCTBE N) BEICKA3bIBAHUE «CYIIECTBYET YUCIO X TAKOE, 4TO /=2X».

[Ipenukar ¢ 3amMeHAEMBIMHU TEPEMEHHBEIMU Xi,...,X, Oyzer o0O0biuHO 0003HAYATHCH
3arTaBHOM JATUHCKOW OyKBOHM, MHOCIE KOTOPOM B CKOOKax VyKa3aHel HATH MEPEMEHHBIE.
Hampumep, P(x1,x2), Q(x2,x3), R(x1). Cpenn nepemeHHBIX B CKOOKaX MOTYT OBITE M (DUKTUBHEIE.

Ha coBOKymHOCTH BCEX NMPEIMKATOB, 3aJaHHBIX HA MHOKECTBE M, BBOAATCA 3HAKOMBIE
JTOTHYECKHE ONEPALMU: KOHBIOHKYUA, OUSHIOHKYUA, OMPUYaHUE, UMNIUKAYUA N IKBUBATCHYUA.
OTH Omepanuyd BBOIATCA NOBOIBHO OYEBHUIHBIM OOpaszom. [IpuBenem B kadecTBe mpumepa
OTMIpENENEHNE KOHBIOHKIINN TPEIUKATOB.

O%ﬁﬂféﬁ‘?ﬂﬂﬁm&?‘ﬂmﬂm W(xy5....X,) HA3BIBAETCA KOHBIOHKYUeu npeduxamos U(X,,
. Xa ) 1 VRS POHERN oA ERPEIX Ha MHOXKecTBe M, ecnmy mda Jro0BIX ai,...,a, 13 M BBEICKA3BIBAHHUE
Ceptudikar: ZC0000043E9AB8BIS2205E7BA500060000043E .
Bnaﬂm;w’(auﬂﬂﬁﬂ €CTh, KQHBIOHKIMA BhICKaseiBaHund U(ay,...,a,) u V(ai,...,a,), T.6. W IpuHAMaer
3HAUECHUE «MCTUHA» TOrI4 U TOJLKO TOTOa, KOTIa UCTUHHEI 00a BEICKaspBanua U u V.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
4



Jlerko mo anamoruu OPUBECTH ONPENECIEHNA U IPYTUX YIIOMAHYTEIX BEILIE ONEPALH.

B noruke nmpeaukaTtoB MEPBOTO MOPAAKA BBOIATCS U IBE HOBBIE onepanun. HaseiBarores
OHU KBAHMOPOM OOWHOCMU W KBAHMOPOM CYWecmeo8aHusi. ITU ONEpPAlMH  PACCMOTPUM
BHAYAJIE HA MPUMEPAX.

[lycte maHo BeIpakeHne «CymiecTByeT X Takow, uro x+ty=10». Ha w»moxectse
HATYPAIBHBIX YHCEN 3TO IMPEATI0KEHHE ONMpeneser 0aHoMeCcTHeIM npenukar P(y), tak P(2) u
P(9) — nctunneie BrickaseiBanusd, P(11) — moxnoe. Ecou 0003naunTe npemukar «x+y=10» uepes
S(X,y) (a 5TO mpenuKar IByXMECTHEIN), TO P(y) MOKHO 3amMcaTrh Tak: «CYMIECTBYET X TAKOM, UTO
S(x,y)». B srom cmyuae roBopar, uro npemukar P(y) momyuen w3 npenukara  S(X.Y)
HABEIMIMBAHUEM KBAHTOPA CYIIECTBOBAHNA HA X U IMUIIYT P(y)=(X)S(X,y).

PaccmoTpum apyroit mpumep. Bripaxkenwe « s BCeX X CHOPAaBEIIHMBO, 94TO V& -X™»
OMPENENIeT HA MHOKECTBE LENBIX YMCEN OOHOMECTHRIN nipequkar Q(y). Ecnu mpemukar «y e -
X"» 0003HaunTE yepes T(X,y), To Q(y) MOKHO 3aIIMCATE TAK: «IIA BCEX X CIIPABEMMBO T(X,y)».
B takom cmyuae roBopar, uro npemukar Q(y) momydeH w3 mpeaukara 1(X,y) HaBEIMBAHUEM
KBAHTOpA 00mIHOCTH HA X ¥ mamyT Q(y)=(x)T(x,y).

MNocne 3TUX NPMMEpPOB HETPYAHO AaTb onpeaeneHue B obLliem BUAae.

Onpenenenne. Ilycrs P(x,....x.) — npemukar, 3agaHHblil HA MHOKECTBE M, vy —
NepeMEHHAaA. [0oraga BBIpAKEHUE «IId BCAKOTO y BeIOJHAETCA P(X1,...,X,)» — mIpemukar,
MOJIYUEHHBI W3 P Hagewusanuem keanmopa oOWHOCMU HA NEPEMEHHYIOY, a BBIPAKECHUE
«CYMIECTBYET y TakKOW, 9T0 BeINOJHAECTCA P(X),....X,)» — Opegukar, mOaydeHHeId u3 P
HaBeWUBAHUECM KBAHMOPA CYUeCMBOBAHUSL HA NEPEMEHHYIOY .

O0o3HaueHus oneparuil OBLTH BBEACHEI BHIIIIE.

3aMeTUM, 4TO B ONPEAENEHUH HE TpeOyercs, 4yToObl y ObUIa OAHA U3 MEPEMEHHBIX X,
..-,Xn, XOTSI B COAEPKATENBHBIX OPUMEPAX, KOTOPBIE OyayT HUMkKE, KBAHTOP HABEIIMBAECTCS HA
OOHY W3 MEPEMEHHBIX Xi,...,.Xs. YKAa3aHHOE TpeOOBAHME HE HAKIAIBIBAETCA, YTOOBRI M30€kKaThH
YCIOKHEHUA ONMpeneaeHus (PopMymsl JOTUKHA MPEAUKATOB. Eciu y — oHA U3 MEePEMEHHBIX X1,
...,Xn, TO ITOCJIE€ HABCIIMBAHWUA KBAHTOPA HA Y HOBBIM NPEIUKAT ABJLIETCA (Nn-1)-mecTHBIM, ecnu
y & {X1,...,Xn}, TO MECTHOCTH HOBOTO MPEAUKATA PABHA N.

Ecrm mpenukar W(xy,...,X,) momyduen u3 mnpegukaroB U(xi,....X,) #u V(X,....,X;) €
MOMOIIBIO CBSI30K, TO WCTUHHOCTH BBICKA3BIBAaHMA W(ai,...,4,) OMpeAenserca TadmiramMu
UCTUHHOCTH 3TUX CBA30K. [Iycte W(Xy,...,%n)=(y)U(Xy,....Xn,¥). Torma BeickazeiBanue W(ai,
...»dy) MCTUHHO TOTAA MU TOJBKO TOTAA, Korma miaa moOorobEBMuctunHo BeicKkasepiBanue U(ay,
...,anb). Ecom e W(Xy,...,Xn)=(y)U(Xy,...,Xn,¥), TO BeicKa3siBanue W(ai,...,a,) HCTHHHO B TOM H
TOJLKO B TOM Ciydae, korma HaiaercabBBM, nma koroporo BeicKazeiBanume U(ai,...,an,b)
MCTUHHO.

[Tonatne mpenukara — BECbMAa MIMPOKOE IMOHATHE. JTO BUIHO YK€ W3 NPUBEIECHHBIX
BBIILIE MPUMEPOB. €M HE MEHEEe, MBI ATO €mle pa3 MNOAUEPKHEM, MOKa3aB, 4TO N-MECTHaA
(QyHKIMSA MOKET paccMmarpuBarhbCsa kak (n+l)-mectHeid mpenukar. JlencrBUTensHO, ()YHKIAU
y=1{(Xi,...,Xs), 32TAHHON HA MHOKECTBE M, MOKHO MOCTABUTHE B COOTBETCTBUE BBIPAKEHUE (Y
paBHO f(Xi,...,X,)». OTO BEIpAXKEHUE €CTh HEKOTOPHIM npeaukar P(xi,....X,y). Ilpu sTtom ecmm
3JIEMEHT b €CTh 3HaueHue (PYHKIIMHM B TOUKE (&1,...,d.), TO BEICKa3bIBauue P(ay,...,a,,b) ncrummo,
u obparno. (ITomobnoe «mpeBpamieHne» (PYHKIMU B MPEAUKAT MBI YK€ OENAIM BBINIE A

CJIO H{E}H{HﬂQﬂﬁgﬁmmmﬁﬁﬂﬂ EJI.)
SNEKTPOHHOW NOANUCHIO
CepTudbmkar: Ecﬂﬁwﬂ@m@mmﬂwpﬂa u bonee (pOPpMATBEHO, MPUUEM C IBYX TOUEK 3PEHUAL.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Bo-nepBeIX, Opeaukar MOKHO IIPEACTABUTE OTHOMIEHUEM ciaeayrommm obOpazom. Ilycrs
npeaukat P(xi,....X,) 3agan Ha MHO)kecTBE M. PaccMOTpUM MpsAMyIo CTENMEHb 3TOT0 MHOKECTBA
M"™=MxMx...xM un noamuoxectBo D, muoxkecrtsa M", onpenensemoe paBeHCTBOM:

D,={(ai,...,a.)EBBM"3BeIcKa3siBanuc P(a,...,a,) HCTUHHO }.

Ornomenne D, MoxHO Ha3zBare o0macTer0 MCTHHHOCTU nOpenukarta P. Bo mHOrmx
ciaydasx npenukar P moxHO oTOxkIaecTBUTE ¢ oTHOmEHUEM D,. Ilpu 3TOM, nmpasaa, BOZHUKAIOT
HEKOTOPBIE TPYOHOCTH IMPH ONPENENEHUM OINEPAUMH HAJ OTHOMIEHWAMH, AHAJOTMYHBIMU
OIepanraM HaJ IPEIUKATAMMU.

Bo-Bropeix, npeaukar P(xi,...,Xs), 3amaHHeidi Ha M, MOXKHO OTOXIECTBUTE C
¢pyuakmmenf,:M"={0,1}, onpenemnieMol paBEHCTBOM

1, ecnK BeICKa3kBaHWe Pla,,....8,) MCTHHHD,
J B NPOTHMEHOM CNYydae.

MgsI, B OCHOBHOM, Gyﬂem [MOHUMATh TEPMHH «IOPEeOUKAT» B CMBICIC HCXOIHOIO
OIIPEOECICHHUs, T.€. KAK A3LIKOBOC BRIPAKCHHC. CBA3aHO ATO C TEM, YTO OOTHOW W3 TJIABHBIX IIEJIEH,
KdK }’}KE OTMCYHAJIOCE BO BBCOCHHHM, ABIIACTCA H?.}“IE.‘H'HE BLIpﬂ?.HTEJTE:I—[E:I}{ BO3MOKHOCTEH JIOTHKH
OEPBOTO TOPAIKA, BO3MOYKHOCTH TMPENCTABICHUS CPEACTBAMHM HSTOM JIOTUKA WH(OpPMAINH,

BEIPAYKEHHOU HA €CTECTBEHHOM (CKaXkKEM, PYCCKOM) SA3BIKE.

@®opMyJibl JIOTHKH MEPBOro MOPS/IKA

Jlnsg BBenmenus mMOHATUA (POPMYNBI JTOTHMKM MEPBOTO MOpAOKa OyaeM HCXOOUTH W3
cnegyronx Tpex MHoxkectB: F.R,V. DOnementer mmoxkecrea F — cumBOmBl (MM MMmeHA)
(pyHKIMI, SI€MEHTEl R — CMMBOIBI (MM MMEHA) OPEAMKATOB, SJIEMEHTEI MHOKECTBA V —
MEPEMEHHEIE. bynemM CcuMTare, 4TO KakaAOMy CHUMBOJIY (DYHKIIMA WU IPEAUKATa ITOCTABJICHO B
COOTBETCTBHE HATYPAIBLHOE YHUCIO WJIM HOIb — MECTHOCTH (T.€. YHMCIO APryMEHTOB) 3TOTO
cuMBONa. JlomyckaroTCAa  HYIBMECTHBIE  CHUMBONEI  (DYHKIMM, KOTOPBIE  HA3BIBAIOTCA
KOHCMAaHmMamu, W HYJIbMECTHEIE CHMBOJBI IPENUKATOB (mocieanue OyayT uWrpare poJb
atTOMapHeIX (QopMya JOTUKM BeICKazeiBaHwil). OOwemmuenne F uw R Oymem nHaswBarh
cueHamypou. CurHarypy 3apaHee (ukcupoBaTe HE Oyaem, oHa OyIOerT OmpeneraTsCs
comepxanueM pemaemon 3amaun. MmuoxkectBo V mpenmomaraercs OECKOHEUHBIM, LA
0003HAUEHHUA €r0 HIEMEHTOB OyIyT MCIOIL30BATHCA, KAK MOPABWIO, OYKBH X,V,Z,ILY,W C
MHIEKCaMH 1 0e3 HUX.

B npumepax, NOpUBENEHHBIX BEBILE, MBI BHUACIW, 4YTO I 34alMCH  OPEIUKATOB
MCIIOIE30BAMMCE ApU(METUUECKHE BEIPAKEHUA: 2X, X1y, —X’. AHAm0rom apu)METHUECKOTO
BBIPAKEHU A B JIOTHKE CITyKUT ITOHATHE TEPMA.

Onpenenenne. 7epyom Ha3BIBAETCA
1) mepemenHas U KOHCTAHTA,;

2) Beipaxenue Buaa f(ti,....t.), roe ti,...,tn — TeépMBI, @ f — N-MECTHRIN () YHKIIMOHATLHBII
CHMBOJI.

M%%E%%E%AHTD TEPM — BBIPAXKEHHE, MOIYYEHHOE M3 MEPEMEHHEIX W KOHCTAHT C
TOMOILERY PR 0GB Rt

Cepucmkar: 2C0000043E9ABBBI52205E 7BAS00060000043E
Bnapenew:  WeGQ)qppéaeniemeadmomapHou opmynou HA3BIBAETCA BRIpakeHue Bupa r(ti,....t,), roe ti,

“ua .,tn_ — Tephf[E:I, I' — CHMBOJI N-MECTHOTO HPEI[HI{HTH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Ipumepamm aroMapHEIX (OPMyN ABIAIOTCA BEIpaxeHus x¥by +1, |[x-y|<z, x nemr

HAIENo y-3.

Onpenenenune. Dopuyaou 1o2uku nep8o2o NOPAOKa HA3BIBACTCS
1) atomapuas popmyna,

2) Berpaskenus Buaa (F)&(G), (Fi(G), «(F), (FE(G),(F)S(G), (v)(F), (v)(F),rne Fu G
— (hOpMYIIBI TOTUKUA OPEIUKATOB, V — IEPEMEHHAS.

Gopmysna F B AByX MOCHEOHUX BBIPAKEHUAX HA3BIBAECTCA 00OIACMbIO O0CUCHBUSA
K8aHmMopa no HEpﬂ-HEHHGﬂJ%L.

K cormamenusm 0 MPUOPUTETE ONEPALUI, IPUHATOM B JIOTUKE BBICKA3BIBAHWUM, 100ABUM

CIIEAYIONIEE: KBAHTOPEI UMEIOT OOMHAKOBBEIM IPUOPUTET, KOTOPEIM OOJBIIE HPUOPUTETA BCEX
CBA30K.

Onpenenenne. Bxoxnenme mepeMeHHON B (POPMYIY HA3BIBAETCS CBA3AHHbIM, ECIH
MEPEMEHHAA CTOUT HEMOCPEACTBEHHO 34 KBAHTOPOM WJIM BXOAUT B 00NACTh IEHCTBUA KBAHTOPA
MO TOU MEPEMEHHON. B mpOTUBHOM CITydae BXOKICHUE HA3BIBACTCI C800OO0OHBIM.

Hampumep, B popmyiie
F=t(x)&(y)[s(x,y)=(x) (r(x,y»t(y))]

[lepBoe u BTOpOE BXOXKIAEHHE MTEPEMEHHON X CBOOOIHEI, TPETHE U YETBEPTOE CBA3AHEL.
Bce BXOKOEHNA MEPEMEHHOM y CBA3AHEI.

Omnpenenenne. [lepemennas Ha3eIBAeTCA C80000HOU 6 (popmyiae, €CIIN CYIIECTBYET XOTH
ObI 0THO CBOOODHOE BXOKIEHUE NEPEMEHHOU B (DOPMYTY.

dopmyia F 3 npeapiaymniero npumepa UMeEET OIHY CBOOOIHYIO MMEPEMEHHYIO X.

Ecrm xy,....X, — Bce cBoOomneie mepemenusie (Gopmynsr F, To 5Ty (hopmyry Oymem
obo3nauars uepes F(xy,...,Xx,). 310 0003HaueHNE OyneM ONPUMEHATH U B TOM CIIydae, KOrga He
BCE IIEPEMEHHEBIE U3 X,...,X, ABJIIOTCA CBOOOHEIMU B F.

3agaHus
3ananue | Kakoifi W3 KBaHTOPOB oOIpeJeligercd CleJVIOIHUMA  BepakeHUIMH? I[IpejcraBbre
BEIp@KEeHUS B BHJIE (DOPMYIL

- JIJIST BCAKOTO X HCTHHHO F(X)»,
- «Hailnercq X, Takoil aro F(X)».

3ajanue 2 ByJIyT 1M paBHOCHJIBHEI CIIe/IVIONIUe Mapsl (OopMyIT U IToueMy?
- () (F(X)=G(X)) n (X)F(X)E(X)G(x);
- (XF(X)=.(X)G(x) 1 (X)(Y)(F(X)=G(Y)).

Saanme 3 [Tycth M — MHOXKECTBO BCeX TOYEK, NPIMBIX W IUIOCKOCTEH TpeXMepHOro

nmpocTpadncTBa. PaccMorpuM anreOpandeckyro cucreMy <M; X€y, p(x), l(x),
pl(x)>, r1e € — oTHOIIEHUE MPUHAIEKHOCTH, P(X) O3HAYAET, UTO X €CTh TOYKA,
[(x) — X ects mpaMmas, pl(X) — X ecThb IUIOCKOCTh. BEIpasuTh cCleVIOIIHe
nmpeaukarsl  (pOpMYJIaMH  YKa3aHHOW CHTHAtypel (B (opMynax MOXKHO

HCITOIB30BATE OI'PAHHYCHHEBIC KBAHTOPEI ).’

AOKYMEHT MNOANMCAH _
SNEKTPOHHOW MOgNMIBIM CKOCTH X H ¥V HMCHOT ODIIYH TOUYKY»,

Ceptudmkar: EEDGGGG-#E-EBABBEBEEEUEETW%QEy HMET Dﬁ]].[}’lﬂ TOUKY»,

Bnaneneu: llleGayxoea TaTeAHa .fl.ne:u: EIH,'Jﬁ

eCHH IIOCKOCTH X B Y HMEIOT OOIIIYIO TOUKY, TO OHH HMEIOT OOIIYIO IPIMYIO»,
- «IIpgMBle X U Y TTapajuieIbHBD.

Nencteutened: ¢ 19.08.2022 no 19.08.2023

7/



KoHTpo/IbHBIE BONPOCHI K NMPAKTHYECKOMY 3aHATHIO Nel
ba3oBEIN YPOBEHE

1. IlpemukaTtel u onepanyy HAQ HAMU.
2. CuHTaKCHC U CEMAHTHKA JIOTUKU MPEAUKATOB MEPBOTO MOPAIKA.
3. @opmyJsl IOTUKU NEPBOTO MOPAIKA.

[ToBEITLIEHHEIN YPOBEHB

4. JloCTOMHCTBA W HEOOCTATKHU JIOTUKH MIPEIUKATOB MEPBOTO MOPAIKA.
CpecTBa H TEXHOJIOTHH OL[EHKH: KOJUIOKBUYM

PaboTa c inTepaTypoii:

Pexomengyemeie ucTOUHHKHA HHpopMmarmu(Ne HcTouHnKa)

OcHoBHAaA JlonmomHuTeapHAS Meroanueckas Hurepuer-
pPECYPCEI
1-2 1 1-3 1-5

IIpakrnueckoe 3ansaTHeNe 2,

HHTEPHPETH[[HH B JIO'HKE IIepBOI'o nNopsiaka. Jlornueckoe cjie/JcTBHE.

Heab. HayauTsCcsa 10Ka3p1BaTh JOTUYHOCTE MJIA HEJIOTHYHOCTH IEITOYKHA BBICKA3BIBAHWUM
C UCITOJIb30BAHUEM UHTEPIPETALHH.

dopma npoBeIeHUSI: PENMICHUE TUITOBEIX 3a7a4.

Bonpocsl 11s o0cyxaeHusa: Murepnperauua B moruke nepporo mopsaaka. Jlormueckoe
cnencreue.J{0Ka3aTensCTBO UCTUHHOCTH WIH JIOKHOCTH BRICKA3EIBAHU.

TEIJPETH‘IEERHE CBe/IcHH .

NHTepnpeTaumMa B NOrMKe nepsoro nopsaaka

HeobxoamMMo COOTHeCTUM ¢OopMybl NOMMKWM MNpeauMKaTOB MNepBOro nopsgka w
npeaukaTtbl. Kak WM B JNorMKke BbiCKa3biBaHMW, MNoAobHoe COOTHeCeHWe oOcyllecTBnsaeT
dYHKLUWMSA, HAa3blBaeMasa MHTepripeTalmen.

OnpepeneHue./HTepnpeTaymnens Ha HenycToM MHOXecTBe M Ha3biBaeTca QyHKUMUS,
3af]aHHasa Ha curHatype FEBR, KoTopas

1) KOHCTaHTe CTaBUT B COOTBETCTBME 3/IEMEHT U3 M;

2) CMMBONY N-MeCTHOM (QYHKUWM CTaBUT B COOTBETCTBME HEKOTOPYK N-MecCTHYIO
dyHKUMIO, onpefeneHHyo Ha MHOXecTBe M;

3) CcMMBONY N-MecTHOro npeguvkKara CcTaBUT B COOTBETCTBME N-MeCTHblKM MNpeaukar,
3a4aHHbIA Ha M.

B pesynbtate nwbaa dopmyna F nonyyaer B COOTBETCTBME NpeamkaT, MeCTHOCTb
KOTOpPOro paBHa YMciy cBO6OAHbIX NepeMeHHbIX popmynbl F.

MNpuBeaeM npuMmepsl. [lyCTb cuUrHatTypa CcoCTOMT W3 CUMBONA OAHOMECTHOIO

npenmua&iﬁ;gﬁﬁgmﬁﬁgm npeamkaTta D, M={2,3,6,9,12,15} u

Ceptudumkatr: 2 Cﬂm Eﬁ%%gﬁ&ﬁ}ﬁ@gﬁﬂﬁ%E

Bnaneneu:

LM EET BTN VB LO5T8eTcTBUe  (MpouHTepnpeTupyem) P(x) npeamkaT «X - MNpOCToe
yucno», D(x,y) - npeauvkar «xX MeHblle WNWU paBHO Yy». Toraa dgopmyna F MonydyuT B

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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COOTBETCTBME Npeankar «x=2». Ha 3TOM e MHOXeCTBe MOXHO pacCMOTpeTb W ApPYrylo
WHTeprnpeTauuio: P(X) CTaBUTCA B COOTBETCTBME «X — HeyeTHoe uucno», D(X,y) — npeaukar
«X genuvt y». B TakoMm cnydae, gopmyna F nony4yaeTr B COOTBETCTBME NpeaukaTt «x=3». Ecnu
© - vHTepnpeTaumsa, TO NpeavkKaT, COOTBEeTCTBYKWOLWMIA popmyne F, byaem obo3HavyaTb 4Yepes

O(F).

OOHMM M3 OCHOBHbLIX TWMNOB 33a4ad 3TOW TeMbl ABNAKTCA 330da4yUv, CBA3aHHble C
MCMNONb30BAaHWMEM Bblpa3nTesibHbIX BO3MOXHOCTEM fA3blKa NIOTMKWM MNpedaukaToB. B kKayecTBe
npuMepa paccMoOTpuUM 3adayy nNepeBofla Ha A3blK JIOTMKKM MpeauvKaToB clieaylollero
paccyxaeHus. «Kawablh NepBOKYPCHWMK 3HAKOM € KeM-nmbo K3 crnopTcMeHOB. HWKakown
NepBOKYpPCHWK He 3HAaKOM HWM C oaHUM NtobuTenem nogneaHoro noea. CnegoBaTeNlbHO, HUKTO
M3 CMOpPTCMEHOB He saABnsdeTcd nwobwutenem nognengHoro noea». Ana yaobcTBa CCbINMOK 3TO
paccyXgeHue YyCNOBMMCS  Ha3biBaTb paccyXiaeHuem O NepBOKYpPCHUKaxX. BbibepeM
cneayoLwy CUrHaTypy:

[M(x): «X — NepBOKYPCHUK>»,

C(X): «X — cnopTCMeH>,

N1(X): «x — nobuTenb NoanegHoro noBa»,

3(X,¥): «X 3HAKOM C y>».

Torga paccyxaeHue 3anuileTcsa B Buae cienytowen nocnegoBateNbHOCTHU QopMy .

Hy=(x)[M(x)=(y)(C(y)&3(x,y))],
Ha=(x)(y)LN(x)&J1(y )=a3(x,y) ],
Hi=(x)(C(x)=al(X))

Mbl yCTaHOBWNW, 4UYTO BbIpa3uTENbHbIX CPeACTB JIOMMKKM MpeaMKaToB [OCTATO4YHO,
yTo6bl 3anMMcaTb paccy)XXaeHue O MepBOKYypcHUKaxX. ECTecTBEHHO Aanee MNocTaBuTb BOMpPOC,
NOFMYHO NN OHO? ByaeT Nu TpeTbe NpeanoxXeHwe cneacTBMeM NepBbix ABYX? Ha 3ToT Bonpoc
Mbl OTBETUM B pasgene 5.

PaBHOCU/ILHOCTb. 3aKOHbI JIOFMKU NEPBOro nopsaaka

OnpepenenHune. ®opmynbl F(Xi,...,X.) W G(Xy,...,,Xn) Ha3bIBAOTCA pPaBHOCHIbHbLIMU,
ecnu ang nwobon nHtepnpetaumm @ c obnactoto M BbickasbiBaHusa (@F)(ay,...,a.) v (0G)(a;,
...,@n) OpW NobbIX ay,...,a, 3 M ogHOBpPEMEHHO UMCTUHHbI MM OOQHOBPEMEHHO JIOXKHbI.

MNycTb F(x)=a(y)P(X,y), G(x)=(y)aP(Xx,y), roe P - cmMmBON ABYXMeCTHOro npegukara.
Nokaxem, yto popmynbl F(X) n G(x) paBHOCWUNbHbI. Bo3bMeM uHTepnpeTauuio @ ¢ obnactbio
M. lycTb Bbicka3biBaHue (@F)(a) wvctmHHO ansa alEEM. VMCTUMHHOCTb 3TOro0 BbICKa3bIBaHWA
O3Ha4yaeT, YTo He ANnA Bcakoro yEEM BbickasbiBaHve (@P)(a,y) wucTtuHHO. CnepoBaTenbHO,
Hanpgetca bEEM, ona koToporo BbickasbiBaHue (@P)(a,b) noxHo. Ecnu BbickasbiBaHue (@P)
(a,b), noxHo, TO BbiCcKa3biBaHMe (@P)(a,b) wnctnHHO. OTCloaa cnegyeT, 4TO HanaeTcs
yEEMTakoi, Ona KOToporo BbiCcKa3biBaHue a(@P)(a,y) WCTWMHHO. 2TO O3HadYaeT WMCTUHHOCTb
BbiCcKa3biBaHusa (@G)(a). NTak, Mbl AoKa3anwu, YTO ecnun BbiCcKa3biBaHue (@F)(a) MCTUMHHO, TO
BbicKka3biBaHne (@G)(a) Toxe mcTuHHO. ObpaTHaa MMNAMKaumsa OOKa3blBaeTCd aHalormnyHo.
3Ha4YyeHnd MUCTUMHHOCTKM Bbicka3biBaHun (OF)(a) n (@G)(a) npu nwbom aEEM coBnapatoT.
CnepoBaTtenibHo, dopmynbl F(x) n G(xX) paBHOCU/IbHbI.

OnpepeneHune. Gopmyna F(Xy,...,Xn) HAa3bIBACTCA TOXJECTBEHHO MCTUHHOM, eCnn ANS
nwobon nHtepnpetauvm @ ¢ obnactoio M BbickasbiBaHue (@F)(ay,...,a,) Npu Nobbix ai,...,a, U3
M apnaeTca MCTUHHBLIM.

[MpuBeaeM CMNUCOK OCHOBHbLIX PaBHOCW/IbHOCTEM — 3aKOHOB JIOFMKWM MNpeankKaToB.
3akoHbl 1-21 coBnagatoT C COOTBETCTBY IOWMMKU 3aKOHaMKM JIOTMKW BblCKa3blBaH M.

MycTtb F,G 1 H — HeKoTopble hopMy/ibl NOTMKU NpeankaToB. Toraa cnegywuwme gopMmynbl

PaBHOCWJIbHbI.
LhE&d-¥rbanican 2) FF1n F;
3 UHHMGIQ,EII'IHEEI‘U 4} FVD n F-
Ceptvdmkar: 2C00000 3E9ABBB952205E7BAS00060000043E !
Bnaneneu: LUEﬁJ‘;.-'IEB}i -E&!;EP-IW.EE}CEEHQPDEHEI 6} FVF 1 F;
7) F&G u G&F; 8) FG un G'F;
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9) F&(G&H) 1 (F&G)&H: 10) F (G'H) u (F'G) ‘H;

11) F&(G'H) n (F&G) " (F&H); 12) F" (G&H) n (F'G)&(F'H);
13) F&(F'G) n F; 14) F' (F&G) u F;

15) F&-F n 0; 16) F'-F n 1;

17) —1 (F&G) 1N —|FV—|G; 18) 1 (FVG) 4 —IF&—IG;

19) --Fun F; 20) F-G n -F'G;

21) FOG n (F-G)&(G—F).
[JononHMM NonyyYeHHbIN CNMCOK 3aKOHaMKM, crneunPuuHbIMM ANa NOrMKKM NpeanKaToB
22) (xX)(F(x)&G(x) paBHocunbHa (X)(F(x)&(x)G(x),
23) (X)(F(x)»G(x) paBHocunbHa (X)F(x ) (x)G(x),
24) (x)(y)F(x,y) paBHocunbHa (y)(x)F(x,y),

25) (x)(y)F(x,y) paBHocunbHa (y)(x)F(X,y),

26) a(x)F(x) paBHOCKNbHa (X)aF(X),

27) a(xX)F(x) paBHocKUNbHa (X)aF(X).

3aKoHbl 22,23 yTBepXAakT, 4YTO KBAHTOP OOLWHOCTM MOXHO MepeHoCUTb 4epes
KOHBbIOHKLUMIO, @ KBAHTOp CyLlecCTBOBaHMA 4yepe3 — AM3bIOHKUWMIO. ECTeCTBEHHO MOCTaBUTb

BOMPOC, MOXHO NXM KBAHTOP CYLUECTBOBAHMA MEPEHOCUTb Yepe3 KOHbIOHKLMIO, a8 KBaHTOP
OBLWHOCTKN — Yyepe3 AM3bIoHKUMIO. ApyruMmn cnosBamm, 6yayT NM PaBHOCWUIIbHbI Cneaytolime

napbl popmyn

(X)(F(xPG(x)) v (x)(F(x(x)G(x)

(x)(F(x)&G(x)) n (X)F(x)&(x)G(x) ?

Oka3bliBaeTca HeT. [okaxem 3To Ana cnydasa, korga F(x) m G(x) - aToMapHble
dopmynbl. [lyCTb OCHOBHOE MHOXECTBO - MHOXeCTBO HaTypanbHbiXx uucen N, F(x) -
npeankKaT «x — yeTHoe yucno» , G(x) - npeamkat «X — He4dyeTHoe 4yucno». Obo3Hayum 3Ty
nHTepnpeTauunio 6ykBon @. Toraa @€ (xX)(F(x)»G(x))]=1, HOo O[(X)F(x)»(x)G(x)]=0.

AHanormnyHo, @ (X)(F(x)&G(x))]=0 n @ (x)F(x)&(x)G(x)]=1.

PaccMoTpuM 3aKkoHbl 24 n 25. OHK yTBepXKAakoT, YTO OAHOMMEHHbIe KBAHTOPbl MOXHO

MEHATb MecTaMu. MOXHO KU MepecTaBnNsaTb MeCTamMu pPasHOMMEHHble KBAaHTOPbl, COXPaHAS
PABHOCUBLHOCTb. pyrMMn cloBammn, paBHOCUNbHbI 11 OpMY bl

(X)Y)F(x,y) v (y)(X)F(X,y)?

Oka3blBaeTcs, ToXe HeT. B KayecTBe OCHOBHOMO MHOXeCTBa BO3bMeM OMSATb
MHOXXEeCTBO HaTypalnbHbIX Yncen, F(x,y) ébygem cyuTaTb aToMapHON pOpMysion 1M NOCTaBMM en
B COOTBETCTBME MpeamKaT «X MeHblle y». Toraa nesas cpopmyna éyaetr UCTUHHOW, MpaBas -
NOXXHOWN.

BepHeMcqa K 3akoHaM 22 v 23. Mbl oTMe4yanu, YTO KBaHTOp CyLleCTBOBAHMA HenNb3s
NepeHoCUTb 4Yepe3 KOHbIOHKUMID. TeM He MeHee, ecln oAHa W3 dopmyn F umnm G He
coAepXXUT NepeMeHHoOn X, TO 3TO AenaTb MOXHO. 3anvlieM COOTBETCTBYIOLWME 3aKOHbI:

28) (X)(F(x)»G) paBHocunbHa (X)F(x )G,

29) (X)(F(x)&G) paBHocunbHa (X)F(x)&G, roe G He coaepXuT X.

3aKoHbl 22, 23, 28, 29 MOXHO 3anucaTb B obllem Buae:

30) (Qx)(Q.z)(F(x)»G(z)) paBHocunbHa (QX)F(x)(Q2z)G(z)
31) (Qx)(Q2u)(F(x)&G(U)) paBHocunbHa (Qx)F(X)&(Q2u)G(u),
roe Q:, Q. - KBaHTOpPbIL UK , U He BxodAuT B F(x), a x He BxoauT B G(U).

[na pokasaTenbCTBa PaBHOCUMNBHOCTM ABYX GOpPMyn MOryT OKa3aTbCA MOSe3HbIMU
cneayollme 3aKoHbl:

PM&Q@E@%@IMW F(x)=(y)P(x,y)=P(x,c), roe P - cuMMBON [ABYXMECTHOIO

Ceprup RTHOMBHHAIS: S pra KOHGTA KB dARKakeM, YTo dopmyna F(x) ToXAeCcTBEHHO UCTUHHA. Bo3bmeM
BnagenddHTeplApetatinio @ c.o0bnacTeio M 1 3neMeHT a n3 M. BbickasbiBaHue (OF)(a) pasHo (y)(OP)
(a,y)=(OP)(a,®(c)). Ecnn nocbinka (y)(OP)(a,y) noxHa, To Bca wumnnukaumsa (@F)(a)

UCTVHHA, , [IPeAnonoxmMM, 4To MNOCbIIKA (y)(OP)(a,y) uCTMHHA. 3TO O3HadyaeT, 4TOo AN4
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Bcakoro yEBM Bbicka3biBaHve (@P)(a,y) NCTUHHO, B TOM YMUC/1Ie MCTUHHO 3TO BbiCKa3biBaHWe U
ona y=0(c). ChepgosaTtenbHo, MCTUHHO 3aknwdveHune (O@P)(a,@(c)) v Bca mmnnukauma (OF)
(a). Mbl gokasanu, 4To Bbicka3biBaHue (O@F)(a) nctuHHO gns nwboro aEM. 3To o3Ha4aer,
4yTo popmyna F(x) aBnaeTca TOXOECTBEHHO MCTMUHHOMWN.

[TOHATMUA PaBHOCWIBHOCTU M TOXOECTBEHHOW UCTMHHOCTWM B NIOTMKe MepBOro nopsaka
CBf3aHbl TOYHO TaK Xe, KakK U B NOTMKe BbICKa3blBaHUN.

Teopemal. Qopmynbl F(Xy,...,Xn) U G(Xy,...,Xn) PABHOCWUIIbHbI TOrAa U TONbKO TOraa,
korga copmynbl F(X1,...,Xn)QG(X1,...,Xn) TOXKAECTBEHHO UCTUHHDI.

32) (X)F(x) paBHocunbHa (z)F(z),
33) (x)F(x) paBHOcuNbHa (Z)F(2Z).

B 3akoHax 32 n 33 nepemeHHad z He BXoauT B F(x), a nepemMeHHada X He BXoAWT B
F(z).

B normke BbICKa3blBaHWUW NpUMeHSeTCA ABa crnocoba AoKa3aTeNlbCTBa PaBHOCUIbHOCTHU
dopMyn: MoOCTpoeHWe COoBMeCTHOW Tabnuubl MCTUHHOCTM WM MNepexod OT oAHoOWn opMynbl K
OpyroiM € MOMOLLbID 3aKOHOB. B cnyyae NorMkyM nepBoro nopsgka ocTaeTcsa TOMbKO BTOPOW
cnocob.

MponnnocTpyupyemM ero Ha npuMmepe cnefyrollen 3agadum: AoKa3aTb PaBHOCWUNbHOCTb
cdopmyn:

F=a(x)(y)[S(X)&P(x,y)=(z)(T(z)&P(x,2))]

G=(x)(y)[S(X)&P(x,y)&(z)(T(z)=aP(x,2))].

MpumeHnMm K dopMmyne F nocnegoBaTenbHO 3akoHbl 26, 27 wn 20, nonydyuMm, 4To
dopmyna F paBHOCWU/IbHA popMye

Fi=(x)(y)a[«(S(x)&P(x,y))(2)(T(z)&P(x,z))].
[anee, ncnonb3ys 3akoHbl 18,19 1 27 u3 F,, nonyuymum dopmyny

Fo=(X)(Y)[S(X)&P(X,y)8&(z)a(T(z)&P(x,2))].
Octanocb 3aMeTUTb, HTO B cuay 3akoHoB 17 w20 B  dopmyne
F.noacdopmynya(T(z)&P(x,z)) MOXHO 3aMeHUTb Ha T(z)=aP(Xx,z).

[MogyepkHeM, 4TO JoKa3aTeNbCTBO paBHOCWMIbHOCTM ABYX hopmyn 6yaem NpoBoAuTb C
MOMOLLbKO 3aKOHOB NOMMKM nNepBoro nopsaaka. [lokasaTenbCTBO TOro, 4TO ¢QopMybl
HepaBHOCK/bHbLI, ByaemM OCYLWeCcTBNATb MOCTpPOeHMeM WHTepnpeTauuu, Npu KOTOPOM oOHa
dopMmyna wCTUHHA, Apyrad noxHa. Hanpwumep, Tak, Kak 3To 6bl10 cAenaHo Bbllle ANd
AokasartenbcTBa HepaBHocu/ibHOCTKU opmyn (X)(F(xPG(x)) n (X)F(x)»(x)G(x). PazymeeTcHq,
OO MOCTpoeHus wuHTepnpeTaummn ¢opMynbl MOXHO NpeaBapuTenibHO MNpeobpa3oBbiBaTb C
MOMOLLbHO 3aKOHOB.

Jlornueckoe cneacreune

OnpepeneHune. Gopmyna G(Xi,...,Xn) Ha3blBaeTCA JOrM4yeckum crefcreumemM popmyn
Fi(X1,..00%n),...,Fu(Xy,...,Xn), ecnn ana nwbon umHTepnpetaumn @ ¢ obnacteto M m nwobbix ai,
...,a M M3 UCTUHHOCTK BbiCKa3biBaHun (@F.)(ay,...,am),...,(OF)(ay,...,.a,) cneayeT UCTUHHOCTb
BbicKa3biBaHWsA (@G)(ay,...,a.).

Mpueegem npuMmepsbl. MNycTb Fi=(X)(P(X)=Q(X)&R(X)), F.=P(c), G=Q(c). lNokaxem,
yTo ¢opmyna G 4aBnsgeTca normdeckuMm cneacrsmeMm  dgopmyn Fi m F.. Bo3bmeM
WHTepnpeTauuio @ c obnacTteio M Takylo, UTO BbiCKa3sbiBaHWA @F; U @F: UCTUHHbI. 2N1eMeHT
©O(c) obo3Haumm bykBon b. cTHHOCTL @F, 03Ha4vaeT, 4To BbicKa3sbiBaHue (@P)(b) MCTWHHO.
A WCTWHHOCTb BbiCKa3biBaHMa @F; o3HavaeT, 4TOo AOna nwboro anemeHta XEBM MCTWMHHO
Bbicka3biBaHe (OP)(xX)=(0Q)(X)&(O@R)(x). lNocKoNbKy 3TO BbiCKa3biBaHWEe WCTUHHO AON4
noboro x, To, B YaCTHOCTHU, UCTUHHO OANA X=b. Mbl BUOUM, UTO UCTUHHA uMNNuKauumsa (OP)
(b)=(0Q)(b)&(O@R)(b) n ee noceinka (OP)(b). W3 Tabnmubl WMCTUHHOCTU WMMMIMKALWUU
cneanyet MCTUHHOCTL  3aKJ/1lo4MeHus (0Q)(b)&(OR)(b). CnepgoBaTencHo, WCTUHHO
BI:-ICKESI:-IEI@WE%%E HA 3TO M ecTb @G. Mbl goKa3anun, 4YTO ecsin NCTUHHbI BbICKa3blBaHWA

7

CEETWQEE; glc&ﬁgfi f iﬁ%‘&@dﬁkﬁ?&"”e OG, T.e. yTo G —norndeckoe cneacrteme F; 1 Fs.

Brnageneu:  letByxosagiy@eT@ecatagFoOPoOro npuMmepa AOOKaXeM  HeNlorM4yHOCTb  paccyXaeHumda o
NepBOKYypCHWUKax. Mbl 3anuMcanm 3TO paccyxieHue B Buae MnocnenoBaTeNlbHOCTU ¢ opMyn

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Hi:,H2, n Hs. na gokasaTenbCTBa HENOrMYHOCTKM paccyXaeHMsa Haao HaWuTW UHTeprnpeTauuio
O, npun kotopon opmynbl H; 1 Hx UCTUHHLI, @ dopmyna Hs noxHa. NycTe MHOXecTBO M
COCTOUT K3 Tpex 3anemeHToB 2,3,4. CumBonbl C, J1 n Il npouHTepnpeTupyemMm cleayroLwmm
obpa3om:

H:=0)[MO)=(y)(C(y)&3(X,y)) ],
Hz=(x)(y)[N(x)&J1(y)=a3(x,y) ],
Hs=(x)(C(x)=aJ1(x))
(@C)(X)=«X — NpocToe 4Yncno»,
(@J1)(X)=«X — YeTHOe YUC/TO»,
(@) (x)= «x>4»,

T.e. 1 nHTepnpeTnpyeTcs Kak TOXAeCTBEHHO NOXHbiM NpeaukaT. Toraa dopmynbl H;
M Ha UCTUHHDbI, NOCKONbKY MOCbUTKW MMMNNMKaUMMA 3TUX PopMyn NOXHbl Npu nwbom x. A
dopmyna Hs; noxHa. YT1obbl ybeamTbCAa B 3TOM AOCTATOMHO B3ATb X=2. ChnepoBaTenbHO,
paccyXaeHwe o NepBOKYpPCHMKax HeNormyHo.

OnpepeneHune. MHOXeCTBO popMyn

K={Fi(X1,...,%), ... Fm(X1,...,X1) }

Ha3bIBAeTCSH BbIMNOJIHUMbBIM, €CNU CyLllecTByeT MHTeprnpeTauma @ ¢ obnacteto M M 31eMeHThl
ai,...,aE8M Takme, 4YTo BCe BbicKka3sbiBaHua (OF.)(ay,...,a1),...,(@F.)(ay,...,a)) UICTUHHBLI.

MHoxectBo opmyn K = {Fi=(X)(y)(P(y)&Q(X,y)), F2=(y)Q(c,y), F3=aP(c) }
BbINOMHMMO. Bo3bMeM B KadecTBe obnacTm mMHTeprnpeTaumMm MHOXeCTBO HaTypalbHbIX YWUCe
N. CumBonbl P,Q n C nponHTepnpeTupyem cneayrowmm obpasom:

(OP)(u)=«u - NpocToe Yncno»,
(OQ)(u,v)=«U MeHblle UK paBHO V»,
(O(C)=1.

Toraa BbickasbiBaHve @F: o3HavaeT, 4yTo And Moboro HaTypanbHOrO 4ymcna X
HanOeTcsa MpPoOCTOe YMUCNO Y, KOTOPOoe He MeHblue X, BblcKasbiBaHue @F. o3HauvaeT, yTo 1 -
HaMMeHbllee HaTypalbHOE 4YUCNOo, a BbiCKasbiBaHMe @Fs o3HauyaeT, uTo 1 - HenpocToe
ynmcno. $SACHO, 4YTO BCE 3TU BbICKA3bIBAHWA WUCTMHHbLI, W MO3TOMYy MHOXecTBo dopmyn K
BbIMNOAHMUMO.

[TOHATMA NnornyecKkoro cneacTtBmMa M BbINOJIHMMOCTKM B JIOTMKE MepBOro nopsaaka
CBA3aHbl TOYHO TaK e, KakK W B JIOTr'MKe BbICKa3blBaHWN.

Teopema 2. Popmyna G(Xy,...,X,) ABNAeTCA Nnormdyecknmm cnencremem gopmyn Fi(X,

oo Xn )y F(Xy,...,Xn) TOMAA M TONbKO Toraa, kornoa mHoxectso dopmyn {Fi(Xi,...,X%n),...,Fe(X1,
o Xn),~G(X1,...,Xn) } HEBbLINOJTHUMO.

[laHo yTBEpKAEeHME: «HeKoTopble U3 NEPBOKYPCHMKOB 3HAaKOMbI C KeM-NMbo M3 cnoprcMeHoB. Ho HK

OAWH W3 MNEPBOKYPCHWMKOB HE 3HAaKOM HW € oAHMM nobutenem noanenHoro noea». Kakue wu3

cnepyoLmx yTBepKaeHu 6yayt ciecTBUEM 3TOTO U MOYEMY:
a) «<HWU O4MH CNOPTCMEH He ABNAeTcA NobutensamMmn nogneaHoro noea,
6) «HeKoTopble U3 CMNOPTCMEHOB He ABAATCA N06UTENSIMM NoANe4HOro /I0Ba»,
B) «HaWAEeTCcA CNOPTCMEH, KOTOPbI N6 UT NogneaHbIi oB»?
3aanue
Iano yrBepxknenue: «HekoTopeie W3 NEPBOKYPCHUKOB 3HAKOMBEI C KeM-1MbO  u3

cCnoprcMeHoB. Ho HM OOWH W3 MNEPBOKYPCHUKOB HE 3HAKOM HU C OJHUM JTHOOWUTENEM
MO UIETHOTO M0Ba». Kakue u3 Creayronmx yTBEPKIEHUNH Oy IyT CIEACTBUEM STOT0 U MOUEMY:

a) «HU QEHHSHOPHGMEH HE ABIIACTCA 0 OUTEAMH 110 JJIETHOT O JIOBAY,
ANEKTPOHHOW NOAMUCHIO
CeprucnkarO b CHEKOFOPEIR M2 CHOPTEMEHOBAC ABILIIOTCA TH0OUTEMIMHA MOAJIETHOTO TOBAY,

Bnageneuy; lleGayxgea TaTeAHa AnexkcaHgpoBHa

B) «HAUJETCSA CHOPTCMEH, KOTOPBIN JIFOOUT NOAIETHBIN JIOBY» 7

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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KoHTpoO/IbHBIE BONPOCHI K MPAKTHYECKOMY 3aHATHIO Ne 2
bazoBEIlT ypOBEHD

1. Hurepnperanus B JIOTHKE MEPBOTO MO PAIKA.
2. PaBnocmieHOCTE (POPMYyII. 3aKOHEI JOTHKHU IIEPBOTO MOPAIKA.
3. Jlornueckoe ciencTBHUeE.

[ToBBIIIEHHEIN YPOBEHE

4. JlokazarensCTBO JOTHUYHOCTH M HEJIOTHYHOCTH LIEMOYKH BEICKA3BIBAHUH.
Cpeacrea ¥ TeXHOJIOTHH OLIEHKH: KOJUIOKBUYM

Pabora c inTepaTypoii:

Pexomen gyemeie nctouHuKHA HHpopMmarmu(Ne HcTouHnKa)

OcHoBHAaA JlonmomHuTeapHAS Meroanueckas Hurepuer-
pPECYPCEI
1-2 1 1-3 1-5

IIpakTHueckoe 3anATHE No 3.

MHorocopTHasi JIOrMKa MepBOro Mopsyika.

Heab. Hayunteca mpencraBmate 3ampockl K MH(OPMAIMOHHOM cHUCTEME (POPMYJIaMU
JTOTUKH OPEIUKATOB 3aJaHHONH CUTHATYPHI.

dopma npoBeeHUsI: TPYIITIOBO CPEMIEHUE 3a1aM.

Bonpocsl aas odcyxaenusi: OrpaHndeHHBIE KBAHTOPEL. [loHATHE MHOrOCOPTHOM
noruky. IlepeBon BEICKa3BIBAHWN HA A3BIK MHOTOCOPTHOM JIOTMKHU NpeaukaroB. IIpencraBnenne
3anpoCOB K HH(POPMAIMOHHOU CUCTEME (pOpPMyIaMH JIOTUKH MPEIUKATOB 338 1aHHON CUTHATYPEIL.

TEﬂpETH‘IEERHE CBe/IcHH .

MHOrocopTHas NormkKa nepsoro nopsaka

PacWwmpmMm nNOHATMA opMynbl, BBeAd TaK Ha3biBaeMble OrpaHM4yeHHble KBaHTOPbI.
[JonycTuMm, 4YTO HAM HaOo 3anucaTb Ha A3blKe JIOTMKKM NpeauKaToB clefylollee yTBepXaeHwue
«ANa BcAKoro x>5 cywecteyeT y>0 Takoe, yTo Xxy=1». OTMeTMM, 4YTO 3A0eCb HAMMCaHO He
«OQNSA BCAKOro X» W «CyLWeCcTByeT y», a «AJ11 BCAKOro x>5 « n «cywecteyeT y>0 «. Ecqim Ha
3TO He 0bpaTuTb BHMMaHUA, To nony4vyaeTtca dopmyna (x)(y)(xy=1) nMerowasa Apyrom cMmbicn,
HexXenn wucxogHoe yTBepXXAeHwe. N9 npaBWNbHOMO nepeBoAa HaOoO HEMHOro M3MEeHWTb
ncxogHoe npegnoxeHuwe no dopme (He MeHAA, pa3yMeeTcd, CMbICNa): «ONA BCAKOMo X
CnpaBeosinBo, ecnin x>5, To cylwecTByeT y Takon, uto y>0 mn xy=1». NpaBunbHbIN NepeBoA
nmeeT Bua (X)[x>5—=(y)(y>0&(xy=1)].

Ecnmn paccmaTpuBaTbh 6onee ASIMHHbIE NCXOAOHbIE NPpeasioXXeHus, TO COOTBETCTBYOLWME MM
dopMynbl NorMkn npeavkaTtoB 6yayT, Booblle roBops, AOBO/bHO rpoMo3gkummmn. ONsa Toro
YTObObl YHAacTUYHO M36aBUTLCHA OT YC/IOXKHEHWMS MpPW NepeBode Ha A3blK JIOMTMKKM MpeaunKaToB,
BBOAATCH orpaHmMyeHHble KBaHTOpbI. [MycTb B(X) — ¢dopmyna ¢ ogHon cBoboaHOWM NnepeMeHHON
X. Toroa BbipaxeHue  B(X) Ha3biBaeTcsa oOrpaHuM4eHHbIM KBaHTOpoM o06wHoCcTH, B(x) -
OrpaHUY e HBbIMEHTIKBAMEAROM  CyLLecTBOBaHMA. C  MNOMOLLbIO  OrpaHUYEeHHbIX KBaHTOPOB
MCXOOQHOEE é’ﬂb‘%’h@é‘mbﬁgyﬁ%ﬁﬁﬂﬁmem ab3ala MOXHO 3anucaTb AOBOMbHO NpocTo: (Xx>5)

CeptH at: 00004 ABBB952205E7/BAS00
S oY=

Bnanen oBa TdaTbsAHa AnekcaHapoBHa

Bonee hopManbHO OrpaHWYeHHble KBaHTOPbI BBOASTCS chedylolmm o6pasom: dopmyna
ﬂeﬁmamgesngﬁgEg.%(a)gnz%ﬂ?a_gﬂﬁ%aMEH”E cdopmynbl ((x)B(x)—F(x)), popmyna (B(x)F(x)) — cokpalleHune
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dopmynbl (B(X)&F(x)). Ana orpaHnyeHHbIX KBAHTOPOB cnpaBed/IMBbl aHANOMM 3aKOHOB 22-
33.

OrpaHun4yeHHble KBAHTOPbl 4acTo BBOAATCHA HesdABHO. [And MepemMeHHbIX, npoberatolmx
MHOX>XeCTBO WMCTUHHOCTKM dopMynbl B(x), BBOAAT cneunanbHoe obo3HadyeHwe. Hanpwumep, B
reoMeTpuMn [OOBONLHO 4acTo MpUMMeHseTca chneaywwee cornawenwe: A, B, C, D,..
obo3sHaualwTca Toukn, bykBamm a, b, ¢, d,... Nnpsamble, a 6ykBamu a, b, g,... — NNockocTwu, T.e.
C HalWewn TOMKK 3peHKns NepBble NpoberatoT MHOXeCTBO MCTUHHOCTKM popMynbl T(X), BTOpble —
Mp(x), TpeTbn — Mn(x).

[MlocnenoBatenbHoe odgopMaeHMe 3TON wWaen NpuBOAUT K TMOHATUIO MHOMOCOPTHOM
(MHOFOOCHOBHOW) NOrnMkm npegunkatoB. CTpormx onpeneneHvWn gaBaTb He byaeMm, yKaxem
TONbKO oOT/iMdMe oT obcyxaaBwenca paHee (OOHOOCHOBHOWM WNW OAHOCOPTHOW) JIOTMKWK
npeankKaTtoB. [locTpoeHMe opMyfbl TakKXKe mcxoOauT M3 MHoxXecTB F, R, V. Tonbko B 3TOM
cfiydae nepemMeHHble pa3buTbl No copTaM. B npumepe c reomeTpmenm TakKux COPTOB TpW:
NnepemMeHHble, MPpUHMMAlOLLMEe B KayecTBe 3Ha4YeHW ToOMKK, NpsaMble M NNoCKOoCTU. [anee, Ans
KayJoro cMMmBona m3 F yKa3aHo, KakKoW COpT MMeeT MepBbl apryMeHT, Kakom — BTOPOM U
T.0., KAKOW COpPT MMeeT 3HavyeHue PyHKUMM. AHanormyHasa wmHdpopmauma vMeeTcd v AN
KaxQoro cMMBoJia npeguvkara. Ana mHtepnpetaymm 6epeTcqd He OOQHO MHOXeCTBO, a CTOJIbKO,
CKONbKO COPTOB MepeMeHHbIX (3TW MHOXeCTBa Ha3blBalOTCA OCHOBamMu). [Ana reomeTpum
TaKmMX OCHOB TPW: MHOXeECTBO TOYEK, MHOXeCTBO MPAMbIX, MHOXeCTBO MNOCKOCTeMN.

NpuBeaemMm npuMep nNpMMeHeHMs MHOFOOCHOBHOW NIOMMKK NMpeanKaToB.

PaccMOTpUM MHPOPMALMOHHYIO CUCTEeMy Mnoa YyCNOBHbIM HazBaHweM «Caenku». CucTema
CoOepKUT CBefeHMsA O caenkax Kynaum-npogaxxwu, Mpom3BedeHHbIX HeKOoTopon ¢upMon.
[MpegMeToM CcOeNoK CcnyXaTrT napTuM TOBapoB, onpejenseMble HOMEpPoOM NapTUw,
HaMMeHOBaHWEM TOBapa, eAVHWLUEWn U3MepeHUs U KonudecTBoMm. Mcnonb3yloTcs cneaytolme
atpmbyTtbl: HOM - HoMep napTuwm ToBapa, HAWUM - HauMeHOBaHwWe ToBapa, E - eauHuua
namepeHus, KOJ1 - konuyectso eaunHul, ToBapa B napTtuvu, JATA - gata coenku, AFeHT -
nokynatene wnm npopasel, CEK - Homep cekuwmnm cknapga, CPOK - cpok roagHocTw.
NHdopmauma xpaHmuTcd B Buae otHoweHun: MNMAP (HOM, HAMM, EA, KOJ), NMOK (HOM, AOATA,
AFedT), nNrPoa (HOM, OATA, AreHT), CKNAA (CEK, HOM, CPOK). lNepBoe OTHOWIEHMe
cCoOepXXuUT cBefeHMa O NapTuax ToBapa, KoTopble 6binn MpeaMeToM CcAeNnokK, BTopoe -
CBeleHWs O MNOKyMnKax, TpeTbe — O MNpodakax NapTui ToBapa. B yeTBepToOM yKa3blBaeTcs, B
Kakou CeKUWMW CKMlaaa XpaHUTCA KynneHHasa (HO elle He nMpoaaHHas) MapTud ToBapa U CPoK
roAHOCTWM ToBapa B napTtum. Cuctema MOXeT BbIMUCNATbL OTHoweHue PAH(X,y)=«X paHblle
y», onpegeneHHoe Ha gomeHax atpmbytoB JATA v CPOK.

®opmMmannsyem 3Ty MHPOPMALMOHHYKD CUCTEMY B MHOMOOCHOBHOW NOrMkKke npeavkKaToB
cneaytolwmm obpasom. BBeaem BoceMb COPTOB NepemMeHHbIX (Mo KonnyecTBy aTpubyToB), Ond
Kaxaoro aTtpmbyta — cBown copT. [llepeMeHHble 6yayT NpMHMMATb 3HA4YeHWs B OOMeHaXx
COOTBETCTBYOLMX aTpubyToB. [pyrMMm cnoBamun, obnactm vHteprnpeTaumm (OCHOBbI) 6yayT
COCTOATbL M3 OOMeHOB aTpubyToB. [lepeMeHHble MO COpTaM CUMHTAKCUMYECKW pas3finmdaTb He
Oyaem. A ong Toro, 4tobbl yKasaTb, YTO NMepeMeHHasa X, HanpuMmep, M3MeHseTCcs Mo AOMEeHy
atpnmbyta HAMM, a y — no aomeHy atpmbyta ENl, 6yaem nucatb: xeHAWUM, yeE[l. Kaxxgomy
OTHOLUEeHWID MOCTaBMM B COOTBETCTBME MNpeauMKaT TOM Xe MeCTHOCTW, YTO U OTHOLUEeHUS, C
COOTBETCTBYIOWMMKA TWUMAMKU NepeMeHHbIX. [lpeauMkaT W OTHolWeHwWe 6yanem o0603HavYaTb
oAuvHakoBo. Hanpwumep, oTHoweHwuw [NAP(HOM, HAWM, EO, KOJ1) 6yaneTr cooTBeTCTBOBATbL
npeankat MAP(x, y, u, v), roe xeHOM, yeHAWUM, uekl, veKOJ1. CurHatypa ¢, Takum
obpazom, byneT cogepXatb 5 CMMBOJIOB NpeaMKaTOB:

O={NAP(x, y, u, v), NOK(x, y, z), MPOA(X, y, z), CKNAL(X, y, Z), PAH(X,y) }.

B curHatypy ¢© MOXHO A06aBNATb KOHCTAHTbI, MHTepnpeTUpyeMble KakK 3/1eMeHTbl JOMEeHOB
aTpmbyToB.

JTa dopMmanmsauma MNo3BoOJSISeT 3anpocbl K MHPOPMALMOHHOW CUCTeMe MpeAcTaBnATb

O pMy N a MRS 1900 KaTOB YKa3aHHOM CUIrHaTypbl. PaccMoTpuMm cnenyioLwmia 3anpoc:
cb PMY EHEH.TFDHHE:II.IEF?ID NACEIO Y yP P Aytolll P

Ceprudukar QueostKaKQBisloHOMERAS MR FOBAPOB, KYNNEeHHbIX Y (PUPMbI b, 1 KAaKOBO HanMMeHoBaHMe
Bnanenepo B AP ep-B T Vex-mia PR Pesqa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3anpawmnBaemMmasa vMHpopMaLuna cogepxuTtca B OAByX oTHoweHusax MNMAP(HOM, HAUM, E[,
KONn) n NMOK(HOM, AOATA, ATEHT), KoTopble CBA3aHbl HOMepoM MapTuu ToBapa, AFEHT - b.

Ecnn B349Tb KOHBLIOHKLUMIO NMpeanKaToB
MNAP(X, vy, u, v)&MNOK(x, z, dnpma b),

TO  3Ta cdopmMmyna bynet  3apaBaTb NATUMECTHbIN Npeaukar, B KOTOpOM,
KpoMe3sanpalwneaeMmon, byaet cogepxartbCa MHPOpMaUMAa O eaMHMLaxX, KonndecTee eauHUL
n gate cpenok. Cyaa no 3anpocy, 3Ta AonoNHuTeNbHad uHdopMauusa Nofib3oBaTens He
WHTepecyeT, TMO3TOMY Ha  COOTBeTCTBYKOLWME  MepeMeHHble HaBeCMM  KBaHTOPbI
cylwlecTtBoBaHuA. Nonyvyum cpopmyny:

Fi(X, y)=xeHOM&yeHANM&(ueEN)(ze AATA)[MNMAP(X, vy ,u, v)&MOK(x, z, dwnpma b)]

Gopmyna Fi(x,y) npeancrasndetr cobown nepepon 3anpoca Qi HAa A3blKk MHOMOOCHOBHOM
NOrMKM NpeavKkaToB.

PaccMoTpuMm elle psaa NpyMepoB NepeBoda 3anpocoB Ha A3bIK JIOTMKKM NpeanKaToB.

Q2. «KakoBbl HavMMeHOBaHMSA TOBApoOB, eAWHWLbl M3MepeHUss WM KONMMYeCcTBO eOuHWL B
napTudax ToBapa, CPOK rogHoCcTK KoToporo nctekaet 20.03.167»

Qs. «[Ana Kakmx GuUpM CpoK rogHOCTM ToBapa, KyNJieHHOoro y 3Tux (upM, ucTeKaeT
20.03.167»

Q.. «Kakon ToBap XxpaHMTCA Ha ckiiage 6bonee 4yeMm B ABYX NApPTUAX?»

Qs. «Kakume 13 3aKynieHHbIX NapTuin TOBApOB BNocneACTBMW NPOOAHbl?»

2TK 3aMpochbl Ha A3bIK NOMMKK NpeaukaToB 6yayT nepeBedeHbl dopmynamum F» — Fs:
F2(x,y,z)=xeHAMM&ycE1&zc KO N&(ueCEK)(veHOM)(weCPOK)
[NAP(v,x,y,z)&CKNAA(u,v,w)&PAH(w,20.03.16)],
F:(x)=xeAlEHT&("yeHOM)("ze AATA) ("ueCEK)
("veCPOK)[MNOK(y,z,x)&CKNAA(u,y,v)—PAH(v,20.03.16)],
Fa(x)=xeHAUM&(y,,y.eHOM)(z,,z.€EN)(u;,u-eKOJT)(v:,v.eCEK)
(Wi, W2eCPOK)[y1Y&MAP(y1,X,Z:,U )J&CKTAA(V, X, W1 )&
MAP(y2,%,2Z2, Uz ) &CKJTAO( V2, X,W2),
Fs(x)=xeHOM&(yeHAUM)(zeEQ)(ueKON)(v,:,v.e AATA(W,W.€AlEHT)
MNAP(X,y,z,U)&MNOK(x,v,w)&MPOAO(X,v2,W2) &PAH(V,V2)].

PaccMoTpuM BTOPOW BapuaHT Bbibopa curHaTypbl Ana dopmanusaumm 3anpocoB Q; — Qs.
[nqa 3Toro BHa4vane K MMerlmMmMcs BOCbMM OCHOBaM (loMeHaM BOCbMWM MCXOAHbIX aTpuByToB)
nobaBmMm [OeBATYHO OCHOBY: MHoxecTBo cpaenok CAEJT. [danee, BMecTo MNpeauKaToB
MAP(x,y,u,v), NMOK(x,y,z), MPOA(x,y,z), CKITAA(x,y,z) BBeaeM pyHKLWNA:

HavMm : HOM—-HAWUM,

ead : HOM—E/N,

kon : HOM—=KO/,

coen : CAE/1-HOM,

TN : CAEJ1-{nok, npoAa},
nata : CAET-AATA,
arent : CAEJT-AIEHT,
cek : HOM—CEK,

cpok : HOM—CPOK,

a npegmkat PAH(x,y) octaBuM. PyHKLMMN MMEIOT eCTeCTBeHHbIM CMbICA: Hanpumep, pyHKUMSA
HauMm H%%ﬁgﬁm%%pa CTaBUT B COOTBETCTBME HAMMEHOBaHWe ToBapa B 3TOW NapTuu,
Ceprnb Y H Kt 04 GaRIb s CTRABUEAsB0CROTBETCTBME CAeNKe HOoMep MnapTMM TOBapa, OTHOCKTESIbHO
BranendOT OPOFOoaTATGAeNMKa:-Dba 3aKnoyeHa. HoByo curHatypy bygem obosHavaTb 6ykBon D. K
curHatype D, Kak v K¢, MOXHO AO06aBnATb KOHCTAHTbl. Torga 3anpocbl Q; - Qs 6yayT

ﬂEﬁCTEHQﬁQI%qg%HH n‘éq?&’ﬁéﬁ%y-lﬂﬂ DGDEBDM: -



Q.. «KakoBbl HOMepa NapTuin TOBApPOB, KYMNMNeHHbIX Y pupMbl b, 1 KAKOBO HaMMeHOBaHue
ToBapa B 3TUX NapTUAX ?»

Gi(X,y)=xeHOM&yceHANM&yY=Hanm(x)&((zeCAEN)
[x=cpnen(z) &rvn(z)=nok&areHTt(z)=punpma b,

Q.. «KakoBbl HavMeHOBaHWsS TOBApPOB, eAWHWLbl M3MEepeHUd W KONn4yecTBO eduHWL B
napTudax ToBapa, CPOK rogHoCcTK KoToporo nctekaet 20.03.167»

Ga(X,y,z) =xeHANM&yeEN&zcKOJ1&
(ueHOM)[x=Hamm(u)&y=en(u)&z=kon(u)&PAH(cpok(u),20.03.16)],
Ga(X)=xeHANM&($U,U,eHOM)[ v, v2eCEK)[ U =U-&cek(u;)=v&cek(Uz)=Vv2],
Gs(x)=xeHOM&(v;,u.eCAEN)[x=caen(u;)&x=caen(u,)&tTun(u,)=
nok&tmn(uz;)=npoa&PAH(gaTa(u,), aata(uz))].

CurHatypy ¢ MOXHO Ha3BaTb <«pefdUuMoHHON» (MNKU <«npeaukaTHon»), a D -
«(PyHKUWMOHaNbHOW». Pa3yMeeTCcH, BO3MOXHbl U APYyrMe BapmMaHTbl Bbibopa CHUIrHATY pbl.

Jananus
PaccMOTPUM WMHGOPMaLMOHHYIO CUCTEMY MOJ, YC/0BHbIM HasBaHMeM «Kaapbl», KoTopas

COAEPXUT CBEAEHUA O COTPYAHUKAX HEKOTOPOM opraHm3auuu. [na npepcraBneHus MHbopMaumu
ncnonb3ytorca arpubytel: PAM - bamunma cotpyaHuka, MNOJ1 - non cotpygHuka, BO3P - Bo3pacr,
JOMK - pomkHoctb, HOM - HomMmep otaena (noppasneneHus) 3To opraHusaumu. CeBegeHus
XpaHATCA B BUAE ABYX oTHowweHuin COTP(PAM, HOM, OOJ/DK), AHK(®AM, MO, BO3P). Mepeoe
OTHOLWUEHWE copepXnT GaMUAMKN COTPYAHUKOB, MX AO0/DKHOCTL M HOMepa OTAeNoB, rae pabortatot
3TU COTPYAHUKW. BTOpoe OTHOWEeHWe XPaHWUT aHKETHble AaHHble: GamMWauio, Noa U BO3pacT
coTpygHuKa. Kpome Toro, cuctemMa MOXET BbIYMCAATL OTHOLUEHMA MeH(X,y)=«X MEeHbLIE Y»,
onpeaeneHHoe Ha MHOXKECTBE HaTypanbHbIX YMCEN, TOYHEE, Ha AoMeHe aTpubyta BO3P.

dopmanusyemMm cuctemy «Kaapbl» B MHOMOOCHOBHOM JIOTMKe MpeaukatoB. Beeaem nAaAtb
COPTOB MEpeMeHHbIX (No KosuMyecTBy artpubyToB), AN Kaxporo arpubyra - CcBOM copTa.
[MepeMeHHble 6yayT NPUHUMATL 3Ha4YEeHUA B JOMeHax COOTBETCTBY O MX aTPUBYTOB. 3TU J0MEHbI U
6yayr ABNATbCA OCHOBaMW. [lepeMeHHble CHMHTaKCMYeCcKM MOMXHO He pasnuyatb. A obnacTb
M3MEHEHMSA NepeMeHHOM YKasblBaTb C MOMOLLbLIO MPUHAANEXHOCTU AOMEHY COOTBETCTBYIOLLLETO
aTpubyTta. KaxxgomMy M3 OTHOLLEHWK NOCTaBUM B COOTBETCTBME NMpeaMuKaT TOM e MEeCTHOCTH, YTO M
OTHOLWLEHME, C COOTBETCTBYKLWMMKW TWUNaAMKU NepemMeHHblX. CUrHatypasobyaer coaep»aTb TPM
CMMBOa NpeauKara:

oO={COTP(x,y,2), AHK(X,y,z), MEH(X,y)}.
KEOMOXKHO 1,06aBNATE KOHCTaHTbI, MHTEPIPETUPYEMbIE KaK 3/1EMEHTbI JOMEHOB.
[epeBecTu cnepytowMe 3anpockl Ha A3bIK JIOTMKW NEPBOro nopsagKka CMrHaTypbi¢):

1. Kr0o U3 coTpyaHMKOB-MY»4KH cTapuie 40 net?

2. B Kakux otpenax paboTtatoT neHCHMoHepbI?

3. Kro 13 nporpammucToB ctaplue 40 neT U B KakoM otaene paboraer?

4. B Kakux otaenax Bce nporpaMmMucTbl — NeEHCMOHEPDI ?
KoHTpoO/IbHBIE BONPOCHI K MPAKTHYECKOMY 3aHATHIO Ne 3

ba30BEIl ypOBEHD

1. OrpannueHHBIE KBAHTOPHL.

2. TloHarue MHOrOCOPTHOM JIOTHKH.
AOKYMEHT NOONNCA

3. llepeBOAHBUICHABKIBAHITIA HA S3BIK MHOTOCOPTHOM JTOTUKH MPEINUKATOB.
CEpmdJT%:BM%%?Wﬁ%TBASGGﬂEﬂﬂGﬂﬂdEE
=]

Bnaneneu: llebayxoea Tar AnekcaHgpoBHa -
23 ffpe;[cmﬂﬂem{e 3ampocoB K MH(POPMAIMOHHOW CUCTEME (popmynaMu  JIOTHKH

[IPETHKATOB .3Hﬂﬂm{ﬂﬁ CH’[’HHT}’pLI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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CPEHETEH H TEXHOJIOI'HH OIICHKH. KOJUIOKBHYM

PaboTa c iMTepaTypoii:

Pexomenayembie nCTOUHMKHA HH(popMarmu(Ne HCTOUHMKA)

OcHoOBHAaA JlonmomHuTepHAS Mertonnueckas Hureprer-
PECYPCEI
1-2 | 1-3 1-5

IIpakTHueckoe 3aHsATHE N 4,

ITocTpoenne pyHKIMH NPUHALIEKHOCTH.

Heab. Hayuursca cTpouTs (PyHKIMM DpUHAIIEHKHOCTH.

dopma npoBeIeHUsI: PEIICHNE TUITOBEIX 3a/1a4.

Bomnpocel ns obcyxaenusi: OnpeneneHue M OCHOBHBIE XAPAKTEPUCTHUKU HEYETKOTO
MHOKECTBA. Buabl pyHKIMIT MPUHAIIEKHOCTH.

TEﬂpETH‘I €CKHe CBeJIcHHA.

Teopus HeueTkoOM MATEMATUKH MO3BOJAET ONMUCHIBATH KAUECTBEHHBIE, HETOUHEIE MMOHATHA
U HAIW 3HAHWA 00 OKPYXKAIIEM MHPE, 4 TAKKE ONEPHUPOBATH STUMHU 3HAHWAMHU C LEIBIO
MOJIY4EHUS HOBOM wH(popmanmm. Hederkas moruka OKaspIBA€TCA 0COOEHHO IOJIE3HOM, KOTa B
OMACAHUM TEXHUYECKUX CHUCTEM MW OM3HEC-TPOIIECCOB MPUCYTCTBYET HEOMPEAECIEHHOCTS,
KOTOpAas 3aTPyOHIET WIM JAKE UCKIIOYAET NPUMEHEHUE TOYHBIX KOTWYECTBEHHBIX METONOB U
TOIXOO0B.

[lycte X-yHugepcaivrhoe muodcecmgo (yHUBEPCYM), TO €CTb MHOMKECTBO, U3 SJIEMEHTOB
KOTOPOro 00pa30BaHEI BCE OCTALHBIE MHOKECTBA, PACCMATPUBAEMBIE B TAHHOM KiIacce 3a1ad, A4
— moaMHOKeCTBO MHOKecTBa X (4 =X).

Heuemkum mHoxcecmeomA HA3BIBAETCA COBOKYHMHOCTH YHOPAZOYEHHBIX ITAp BHOA: <X,
ta(x) >, toe x€X, usx) - yukyua npunaoinedxncHocmu, KOTOpas CTABUT B COOTBETCTBUE
KaxaoMy siaeMeHTy xSX HekoTopoe aeucrBurenpHOe uuciao w3 orpeska [0,1/. Ilpu stom
3HAYEHUE U 4(Xx) = [ nma HekoToporo x€.X 03Havaer, 9TO NIEMEHT X ONPEAEIEHHO ITPUHAICKAT
HEUETKOMY MHOKECTBY A, 4 3HAUEHHE LU4(Xx) = () O3HAYAET, UTO DJIEMEHT X OMPENEIEHHO HE
MPUHAIEKNAT HEYETKOMY MHOKECTBY 4. OcranmbHble 3HAUEHUsA (PDYHKIMU [,4(X) U3 UHTEpPBAIA
(0, 1) 03HAUAIOT, YTO BIEMEHT X MPUHAAIEKUT MHOKECTBYA B TOW WJIH UHOU CTEIMEHH.

Buabl pyHKIHH NPHHALIEKHOCTH
Ipeyeonvbnaa pyHkyusa NTPUHALICKHOCTH B 00mEeM ciyuae MOXKeT ObITh 3amaHa
AHATMTHUYECKUM BBIPAKEHHUEM:

0,ecnux <a
X—d
b ,ecnua<x<b
flx;a,b,c/=(°74 _J
C—X
,ecnub<x<c
AOKYMEHT NOANUCAHC — b
3NEKTPOHHOW MOANUAbIO COUC< X

Ceptuidmkar: 2C0000043E9ABBB952205E7BAB00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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rae a, b, c — HEKOTOPBIE YUCIOBEIE MAPAMETPEI, IPUHUMAIONINE MPOU3BOJIEHEIE JEHCTBUTEIILHBIE
3HAUCHWS W YIOOpAAOdYeHHBEIe OTHOmEHWeMm: d<b<c. [lapamerpel ¢ W ¢ XapakTepHU3yIOT
OCHOBAHUE TPEYTOJIBHUKA, & mapaMeTp b — ero BepuInHy.

Ipaneyuesuonaa @yukyua npunaoiexcHocmu B 00mMIEM Ccioydae MOKET OBITH 3amaHa
CIEAYIONIMM AHAJIUTHYECKUM BEIPAKEHUEM:

0,eciux <a
X—a
,ecnua<x<b
- | b—a
flx;a,b,c,d|={ 1,eciub<x<c |,
,ecnuc<x<d
d—c
0,ecnud< x
rne a, b, ¢, d — HEKOTOPBIE YHUCIOBHIE TMMApPaMETPhl, TPUHUMAIONINE IPOU3BOJILHEIE

NEHCTBUTEIBHEIC 3HAYCHUS W YIOPAI0YEHBl OTHOmeHnem: d<b<c<d. Ilapamerpsr a u d

XAPAKTEPU3YIOT HIKHEE OCHOBAHHME TPAICIMH, a MapaMeTpel bu ¢ BEPXHEE OCHOBAHUE
Tpamnenuu.

b

= # c d

Pucynoxk 1 - I'padukn QpyHKUMI npuHAIIEKHOCTH TPEYTOIEHOM (),
TpanenueBuIHOH (b)

OTH (QYHKOMM UCHOOMAB3YIOTCSA IS 3a0aHUA TAKMX CBOMCTB MHOJKECTB, KOTOPEIE
XAPAKTEPU3YIOTCS HEONPEAEAEHHOCTEI0 TUHA: «IIPUOIM3UTEIEHO PABHO», «CPENHEE 3HAYCHUE,
«pAacHoJIOKEH B MHTEPBAJIE», KIIOI00EH 00BEKTY», «ITOX0K HA MPEAMET» U JP.

Z-obpasHvle u S-obpazuvie GyHKYyuy TPUHATIEKHOCTH TAKKE MOTYIUIN CBOE HA3BAHUE TI0
BUIY KPUBBIX, KOTOPBIE MPENCTABIAIOT UX Ipa(pUKH (PUCYHOK 2).

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

N e ACANNNNAIEGABRDGEATINEETE A EACOENONMA 2
Ceprwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

Neii

CTBW

. . s ek L L A i [a] 1
ened: c 19.08. 202 1908 2023
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bj

3 b
Pucynok 2 - I'pauku nunerinon Z-00pasHoii (a) u
S-00paznoii (b) GpyHKIMI TpUHAIIEKHOCTH

[TepBas 3 (pyHKIMM 3TOM TPYIIIEI HA3BIBACTCA Z-00pa3HoU KPUBOU WIHN CHIAUH-DVHKYUEU
U B 00IIEM CIydae aHATUTHIECKHU MOKET OBITEH 33/1aHa CIEOYIOIIUM BEIPAKEHUEM:
f

l,ecnux<a
o n—Ib—Xx
le,ﬂ,bJ—*b ,ecnua<x<b,
—d
0,x=b

rae a u b — HEKOTOPBIE YUCIOBBIE NAPAMETPBI, IPUHUMAIONINAE IMPOU3BOJIbHEIE JEHCTBUTEIBHBIE
3HAYCHUSA U YIIOPATOYEHHBIE OTHOEHHEM aé b.

Jluneunvle Z-obpasuvle @QyHKyuu WCHONB3YIOTCA OIS NPEICTABICHUS TAKMX HEYETKUX
MHOKECTB, KOTOPBIE XApPAKTEPU3VIOTCA HEONMPEOeNEHHOCTRI0O THUIIA «HHU3KOE KAaueCTBOY,
«HE3HAUUTENbHAA BEIMYMHA», «HU3KUM YPOBEHb OOXOOOB WM IIEH», «HWU3KaA IMPOLEHTHASA
CTABKa».

S-obpasnasa @yHKyua B O0MIEM CIydae€ MOKET OBITH 3aJaHa AHAJTUTHYECKH CIENYIOIUM
BBIPAKEHH EM:

0,ecnux<a

x:a,bl={%X
flx;a,bj=|X=2,

1,ecnux=b

ecnua<x<b ,

b

rae a u b — HEKOTOPBIE YUCIOBBIE NAPAMETPEL, IPUHUMAIONINHE IMPOU3BOJIbHEIE JEHCTBUTEIBHBIE
3HAYCHUA U YIOPATOYEHHBIE OTHOMEHHEM: aéb.

Jluneunvle S-oOpazuble QyHKyuu WNCIOIB3YIOTCS Ui OPEACTABICHUSA TAKMX HEUETKIX
MHOKECTB, KOTOPBIE XapaKTEPU3YIOTCA HEONPENeNEéHHOCTRI0 THUMA «OTIMYHOE KAueCTBOY,
«3HAYUTEIbHAA BEIMIUHA», «BBICOKUN YPOBEHb JOXOJI0B M LIEH», «BBEICOKAL HOPMA HPUOBLIIN,
«BBICOKO€ KA4€CTBO yCIyI».

3aaHusl.
3agaHue %Dwm%gw&lg)wmmﬂ NpUHagNeXHOCTU NepeMeHHon «3aprniama nporpamMmMucma

5’”&“%5@9{29?”}1% py6.» K HEYEeTKOMY MHOXECTBY «3aprniama rnporpamMmmucma -
I_i'lllllllElI,_,lE,Hﬁl-.l_i'l_i'l-.E AS00060000043E

ranenen Wefaons ToHU3KASY.  ICTIONb30BaTb OAWH M3 TUMNOB GYHKUWMIA MPUHAANEKHOCTH, HaWIYYLLIWUM

Neinct

BATE

obpasoM onUcbiBalwWMA JdaHHylo cutyaumio. [MopobpaTb COOTBETCTBYIOWLME

o 1 '| '|'| - (=] y
fned: c 19.08. 20 19.08. 2023
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KoapdpuumneHTol.MonyyeHHble  GYHKLUWMKM  NPUHAANEXHOCTM  MNPEeAcCTaBUTL B

; ) aHa/IMTUYECKOM U rpadpM4ecKkoM Bue ¢ nomMollbio cpeacTB MicrosoftExcel.
aflaHue

Npuaymatb GYHKLUUIO NMPUHaAANEXHOCTU nepeMeHHon «Temnepamypa BoAdsl [0;100]
°C» K HeyeTKoMy MHOXecTBY «TeMnepamypa BoAbl - rops4as». Mcnonb3oBartb OAWH
M3 TUNOB QYHKLWIA NMPUHAANEXHOCTH, Hauay4lWwM obpa3oM onucbiBatoWMA AaHHY O
cutyaumto. [opobpatk coorBercTBYOWME Ko3dduuKMeHTbl.[ToayYyeHHbie ¢GYHKL WK
NPUHaANIEXHOCTHU NPEeACcTaBUTL B aHA/IMTUYECKOM M rpadu4yeckoM BUAe C NOMOLL L
cpeacTB MicrosoftExcel.

KoHTpo/IbHBIE BONPOCHI K IPAKTHYECKOMY 3aHATHIO Nt 4

ba30BEIlT ypOBEHE

1. Onpenenenne HEUETKOT O MHOKECTBA.
2. OCHOBHBIE XaPAKTEPUCTUKNA HEUETKOTO MHOKECTBA.
3. Buasl GpyHKUIMI OPUHAAIEKHO CTH.

[ToBBIIIIEHHEBIN YPOBEHE

4. Meroasr mocTpoeHusa (PYHKIIUU TPUHATIEKHO CTH.
CpeacTea ¥ TeXHOJIOTHH OLIEHKH: KOJUTOKBUYM

Pabora ¢ iaTepaTypoit:

Pexomennyembie HCTOUHHMKHA UH(PopMarmu (Ne nCTouHmKa)

OcHoOBHAaA JlomomHuTEeIEHAS MeTtonnueckas Hurepuer-
pecypeel
1-2 | 1-3 1-5

IIpakrHueckoe 3ansaTme Ne S,

OHEPH[[HH Hald HEYHeTKHMH MHOXKeCTBaAaMH

ens. Hayuurscsa BEIMOTHATE OMEpaliiy HAJT HEYETKUMH MHOJKECTBAMMU.
dopma npoBeIeHAsI: PEMIEHUE THITOBEIX 3a7a4.

Bonpocsl aist  obdcyxaenusi: (CpaBHEHHME HEUETKHX MHOXKECTB. Omnepamuu  Hax
HCUCTKHM M MHOKCCTBAMI. HE?IIE.'TI{HE‘ BCIIMUYHMHEI. HELIE'TI{HE OTHOIIICHI A.

TEGpETI—I‘IECRI—IE CBe/IcHH .
OHEPHHHH Hald HeYeTKHMH MHOXKeCTBaAMH

['oBOpAT, 4TO HEUETKOE MHOKECTBO 4 COINEPIKUTCA B HEUETKOM MHOKECTBE B, €CIIN LA

Hox) =i, x]
BCEX 21eMEHTOB x & X BRImonHaeTcs ycnosue: © “'7 Obosznauenne: A < B.

CmeneHb groveHUs MHodcecmeaAe mHoxcecmeo BpaBHa

HmAg)=I- n.m};f_ TR BT Y]

Cmenenb 6K1t0YeHUsE MHOMCecmBaB 8 MHoxcecmeo ApaBHa
EEAY =1 - max (g, (x)- g (x)

[IOKYMEHT NOAMWCAH =
[orepsrHommmpHeserKe MHOKECTBA 4 U Bpasubl, eCmu  Oid BCEX SJIEMEHTOB xS X

Ceptudmkar: EE[I'[I'[I'[IIMSEEABBBQEEEDEETBAiiﬂﬂEEEG?EﬂE‘ ( )
BnanenyLI IOLTPBEPTIe yeaome p X)=HB\X)  OGosnauenne: 4 = B.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B cayuae, ecnu 3HaueHua (PyHKUMM OPUHAOIEKHOCTH ~ *° ° U~ °" ' mOYTU PaBHEI

MEXK Iy COO0M, TOBOPAT O CTEMEHN PABEHCTBA HEUETKUX MHOKECTBA U B.
CmeneHnvro pageHcmea Heuemkux MHoxcecmeA 1 B HAa3bIBAETCA BEMUIHMHA

PA =B) =1- max |, (x)- w0 (x)

ObveouneHuem Heuemrkux Muoxcecme A n B HaspiBaercs Heuétkoe Muo)ecrso AUB
, () yHKIA MPUHAJIEKHOCTH KOTOPOTO UMEET BHI:

HAuB(X):maX{I-’A(X):IJB(x )}

[Iepeceuenuem neuémrux mHoxcecmeA n B HaspiBaerca HeuéTkoe MHOXkecTBO AN B
(pyHKOIAA PUHAIIIEKHOCTH KOTOPOTr0 MeEeT BU:

Hanp( X )=min {IJA(X):IJB(X)}

MHOKEeCTBO A ABIAETCA OONONHEHUeM (ompuyarnuem) MHOKECTBAA, €CIM IJA BCEX
palx)=1=ps(x)
Onepanus A" 6036e0€HUA 6 cmeneHb &  HEYEeTKOro MHOKecrBa 4, rme O -

Mo X)=p"(x)

31eMeHTOB X € X BBITIOJHACTCS YCIOBHUE:

MOJIOKUTENEHOE YUCIO0, ONPEAEIAETCS (PYHKIINEN TPUHAIEHKHOCTH

Onepanuio BO3BENEHUA MHOKECTBAA B CTENEHL (=. HA3BIBAIOT KOHYECHMPUPOBAHUEM.

1
OHEpﬂT.[HI—D BO3BCICHHA MHOKECTBAA B CTENEHL ¢{= HA3BIBAIOT PACMANCEHUECM .

2

[Ipumenenne omepanuy KOHUEHTPUPOBAHMA K HEYETKOMY MHOKECTBY 03HAYACT
VMEHbWEHUEe HEeUeMKOCMU Wil HEeONnpeoeléHHOCMU B 3aJAHUU ATOTO MHOKECTBA. JTO MOKET
OBITE CIEACTBUEM MOCTYIUIEHUA AOMOJTHUTEIEHON MH(POPMALIMHM, KOTOPAsA YTOUYHAET HEKOTOPHIE
ACIIEKTBHI COOTBETCTBYIOMIEM mpeameTrHon obOmactu. HanpoTuB, npumMeHeHwe omnepanuu
pPaCTSKEHMA O3HAYAET YCUleHUe HEeONnpeoeNeéHHOCmU B 3aJaHUA HEYETKOTO MHOKECTBA, UTO
MOKET OBITE CiIencTBHEM MO0 moTepu uH(poOpmamm, MO0 MOCTYmIeHHA HH(OPMALIMH O
OOIIOJIHUTENBHEIX (PAKTOPAX, HE YUIUTEIBAEMEIX B UCXOQHOM HEYETKOU MOIEH.

Onepanmus BO3BENEHHA B CTEIEHbh HEUYETKOTO MHOKECTBA MOMOKET 3amarh (DyHKIIAH
MPUHAUIEKHOCTH  UIA  HEYETKMX  MHOKECTB, B OIMMCAHMM KOTOPBIX  HCHOJB3YIOTCA
MO U (PUKATOPEI TUITA «OUEHBY, «CIIETKA» M T.1.

Pe3ynibmam onepayuu Ceoucmea HeYemKUx MHONCECME, HOIVHCHHBIX 6 pe3Vibmame
onepayuu
A'.tnené 1 JneMeHThl HEeYEeTKOTO MHOXKecTBa A"o0mamaror CBOWCTBAMM

YIEMEHTOB HEUYETKOr0 MHOKecTBA A B MEHBIIEH CTENeHH
(«cnerka», «yMEpEeHHO» T.1.)
A", roe 0in<1 DneMeHTsEl  HEYETKOoro wMHoOxkectBa A"o0Omamaror CBOMCTBAMM

HIEMEHTOB HEYETKOTO MHOKECTBA A B INMPEBOCXOTHOM CTEMEHU
(«OUECHBY, «CIUIMIKOM» U T.1.).

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

CepTuch ey a4 IHR0043E9ABBBI52205E7BA500060000043E

E.’IH,’ 1Erey

Neinct

.
LUleD3ayxoBa |aTeAHa ANeKkcaHapoBHa

Jlano yHuBepcansHO€ MHO¥)eCTBO U={co0aku} u 1Ba HEYETKNX MHOKECTBA:

- - - . A N 51 L L - s ] y
BUATENEeH. C 19.U8. 202, 1908 2023
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A croxamrag cobaran— | -2 0.7 021 0.1 05 08 0.2

i
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| 1 i ) . s T - T T

— :“'n.‘ —
B=«ymmas cobaxan= | 0.1 0.7 1 0 0504 03 0.

, TOC
x; — 0070HKA, X, — BOJ0JIA3, X3 — OBUAPKA, Xy — Ty €I,
X5 — nodbepma, x; — TEPLEP, X; — HOPKUINP, X3 — POTBEUIIED.

Hairtu: muoxkectBo C = «menoxmaras codaka»; MHOkeCTBO D= «wtoxmaras u ymHas codaka»;
MHOKECTBO E = «ouens moxmaras cobaka»; MHOKECTBO F= «bonee-menee ymHas codbakar.

KOHTpo./IbHBbIE BONIPOCHI K MPAKTHYECKOMY 3aHATHIO Ne 5

ba30BEIll yPOBEHE
1. CpaBHEHHE HEUETKNX MHOKECTB.

2. Omnepanmy HaJQ HEUETKUMH MHOKECTBAMHU.
3. Heuerkue BeTMYUHEL.

[ToBBIIIIEHHEBIN YPOBEHE
4. Hederkue OTHOLIEHHS.

CPEHETEH H TEXHOJIOI'HH OIICHKH. KOJUIOKBHYM

Pabora ¢ imTeparypoi:

PekomenyemMbie UCTOUHUKH UH(popmarmm (No ncTounmka)

OcHoBHAaA JlomomHUTE b HAS Meroauueckas Hwreprer-
pPECYPCHI
1-2 1 1-3 1-5

IIpakTHuyeckoe 3ansaTHe Ne 6.

HeveTknii JJornyecKHid BLIBO/I.

HEJ'[I:-. Hﬂ}’lII«*ITECH CTPOUTE COCTABHBIC HCUCTKHEC BBICKA3BIBAHHA H OIIPEOCIIATE CTCIICHD UX
HCTHHHOCTH.

@opMa npoBeJIeHHs: PENICHUE MTPOOIEMHBIX 3a0a4.

Bonpocsl st 00cyxkaeHHss: Hederkne BBEICKA3bIBAHUA W JIOTHYECKHE OIEPALIMH.
Heuerkne nornueckue (popmMyIiel U UX CBOMCTBA. HeueTkue mpennKaTsl 1 KBAHTOPHL.

TEﬂpETH‘IEERHE CBe/IcHHA.
HeuyérkHe BhICKA3LIBAHHUS H JIOTHYEeCKHE onepaimnun

Heuemkum gblckasvigaHuem A HA3BIBACTCA M000€ YTBEPKIEHUE, O KOTOPOM UMEET CMBICIT
CYyIUTh MCTMHHO OHO WM JOXKHO B TOM WIM WHOM creneHd. KaxmoMy HEUETKOMY
BBICKA3BIBAHMIO A MHOCTABUM B COOTBETCTBHE (DVHKYUO ucmuHHocmu IMA), TPUHUMAIONIYIO

mo0Ob1e 3HaueHud Ha oTrpe3ke [0; 1]. 3nauenne (PyHKIMM UCTUHHOCTA HEUETKOTO BBICKA3EIBAHUA

OKYMEHT NOAMNWCAH N
A Gyﬂem%mﬁﬂ%mmﬂﬁ, CHMENEHbIO UCHUHHOCHU HEYETKOr0 BhICKa3bBanug. 0 mw 1 —

EEPT“dJﬁﬁiEz%%‘?%%%%%TW%TMDCTH, COBITAAIONIUE CO 3HAYCHUAMHM JIOKb M HUCTHHA
. e BHA

Bnaneneu Iz bDayxosa TaTeAHa AnekcaHg H

I HETKHMX BBICKA3BIBAHHH.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Heuérkoe BeICKA3BIBaHUE, IIPUHUMAONIEE 3HAaueHHe wucruHHOCcTH (.5, Ha3pIBaeTcs
UHOUG hepeHmHOCMbIO, TOCKOJIIBKY OHO HCTUHHO B TOM K€ MEPE, UTO U JIOKHO.

Onpenenum HEUETKUE JIOTUYECKHUE OMTEPALIMN HA MHOKECTBE HEYETKUX BBICKA3BIBAHUM.

[Iycte A u B — neuérkue BeIiCKaszweiBanud, MA) u MB) — cooTBeTCTBYIOMME 3HAUYEHUS
CTeMEHU UCTUHHOCTH.

Ompuyanuem HEYETKOTO BBEICKA3EIBAHUSA A HA3EIBAETCA HEUETKOE BEICKA3EIBAHME A,
CTENEHL UCTUHHOCTH KOTOPOTo onpenenerca Bepakennem: M A) =1-A(A).

Konvronkyuen Hed€TKUX BEICKA3bIBaHMN A 1 B Ha3sIiBaeTCsa HEUETKOE BHEICKA3BIBAHME A A
B, creneHp MCTUHHOCTH KOTOPOTO COBMANAET CO CTEMEHBI0 MCTUHHOCTH HAWUMEHEE MCTUHHOTO
BEICKA3EIBaHUA: A(A A B)=min{A(A); M(B)}.

Juszvronkyut HEUETKUX BEICKA3BIBAHMN A U B HazpiBaerca HeuéTko€ BeICKA3sIBaHuE A V B,
CTENMEHb MCTUHHOCTH KOTOPOTO COBMAJAET CO CTENEHBI0 HCTUHHOCTH HAUOOJIEe HCTUHHOTO
BEICKa3bIBaHua: A(A V B)=max {MA); MB)}.

Hmnmukayuen nedéTkxX BEICKa3piBaHMA A U B HaspiBaercsa HEUETKOE BBRICKA3BIBAHUE A —
B, cremens MCTUHHOCTH KOTOPOTO ompenensercsa BeipaxkeHuem: MA — B)=max{1-AMA); MB)}.
CreneHs HUCTUHHOCTM MMIUIMKAIIMM HE MEHBIIE 49€M CTEIMEHb JIOKHOCTH €€ ITOCBEUIKH WU
CTeMEHb UCTUHHOCTH €€ CICICTBUA.

IKeuBaleHyeHeUETKUX BEICKA3pIBAHNM A 1 B HazpiBaeTCsa HEUETKOE BEICKA3BIBAHUE A «
B, cremeHp MCTHUHHOCTH KOTOPOTO OIpeaersercs BeIpaxeHueMm: AMA < B)=min{max{l-A(A);
AMB)}; max{l-AMB); MA)}}. CremeHhr MCTMHHOCTH SKBHUBAJCHIMM COBHAJAECT CO CTEIEHBIO
HUCTHHHOCTH MEHEee UCTHHHOH 13 uMIutukaimid A - B u B - A.

M crionp3yroTcsa 1 Apyrue HHTEPIIPETALIUA OMEPAIMN UMILUTUKAIIUA HEYETKUX MHOKECTB.

Larsen g5 (. 3) = g1, (x) 115 ()

Lukasiewicz | u, o (x,v)=mmn{ll— g, (x)+ 1;(3)}

Mamdani My e (x, ) = muin{ i, (x). tig ()}

Standard Strict 1. ecru i, (%)< 12, (V)
; a\A) = Hp
(Godel) | 1, ,5(x.2) =
0. & npomusHoM cmyae
Gaines 1. ecau i, (x) = ()
Hye(X.3) =19 1, (3)

& FPOMLUGHOM CTVHAE

=

4 (x)
Kleene-Dienes | y, . (x,v)=max{l— &, (x), 12 (3)}

Kleene-Dienes- | g, (x, 1) =1—u, (x)+ g, (x) itz (v)
Lu

M3 HewéTKNX BBICKA3BIBAHUM IPU MNOMOINIM JOTHYECKUX ONEpalil MOKHO CTPOUTH
COCTABHBIE HEUETKHE BBICKA3BIBAHWUA, CTEMEHb MCTUHHOCTH KOTOPEIX OIPENE/IIETCS B
COOTBETCTBHU C BBEAEHHBIMHM OMPEAECACHUIMH JTOTHUECKUX omepaimid. [lopamok BeimomneHus
omepari HaJ HeYETKUMH BBICKA3BIBAHUAMM CIAEAYIONIMA: CKOOKHM, OTPHIIAHUE, KOHBIOHKIINA,
OU3BIOHKINA, 3aT€M UMITIMKALMA U SKBUBAICHIMA B ITOPAIKE CICTOBAHUA.

ITpumep

Hycaesi)rietnncadB)=0.7,  A(C)=0.5. Hanném crenens WCTHHHOCTH HEYETKOTO

CEFTHdJHHETCIg%%%ﬁ% @EE@BAS 060000043E

Bnageneuy; x(:ﬁh’FETB}) “I@}Eﬁﬁma[mﬂ:{{l MA) MB)} )\.(C)}:mHX{mHX{I-Od-, 0?},05}:

=max {0.?,0.5 }=0.7.
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3aganue

[lycte cymiecTtByer HEKOTOpas CUCTEMA, OIMMCBIBAEMAS TPEMA MapaMeTpaMu: TEMIIEPATypa,
DaBJIEHUE U pacxon pabouero BeniecTsa. Bee mokazarem m3MEPUMBI, 1 MHOKECTBO BO3MOKHBIX
3HAUEHUM U3BECTHO. 3a1aHbl rpa(uKu (PyHKIMH NPUHAAIEKHOCTH JAHHEIX BEIMYWH HEUETKUM
MHO)KECTBaM. M3 omelTa padOTEI € CHCTEMOM W3BECTHBI HEKOTOPEBIE IPABUIA, CBA3LIBAIOMINE
3HAYEHUA STHUX [MAPAMETPOB:

- €CJIM TEMITEpATypPa HU3KAA U PACXOI MAJIBIH, TO TABJICHUE HU3KOE;
- €CJIM TEMIIEpaTypa CPpenHAsA, TO JABJICHUE CPEIHEE; )
- €CJIM TEMITEpATypa BEICOKASA WM PAcXoa OOIbIION, TO JaBJIEHUE BEICOKOE.

Haittu 3HaueHue mapaMeTpa «JaBICHUE», €CJIM 3HAUCHUSA TEMIIEPATYPHl U paCX0a PABHEI
coorBercreeHHo 60 u 5.

KoHTpo/IbHBIE BONPOCHI K MPAKTHYECKOMY 3aHATHIO Ne 6
ba30BEIll yPOBEHE

1. Heuerkue BBICKA3BIBAHUSA U JOTHYECKHUE OMEPAIIHH.
2. Heuerkue nornueckue (POPMyJIIBI U MX CBOMCTBA.
3. Heuerkune npeankaTsl 1 KBAHTOPEHI.

[ToBEITLIEHHEIN YPOBEHB
4. AJNTOpPUTMEI HEUETKOTO KOHTPOJIA U YIIPABJICHUA.

KPUTEPUU OLIEHUBAHUS KOMIIETEHIIN

Onenka «OTIMYHO» BBICTABAETCSA CTYIEHTY, €CIIM OH AEeMOHCTPHpPYET TIy0oKoe
YCBOEHHE MMPOTPAMMHOTO MATEpHajia MO0 BCEM pa3aeiaM Kypca, W3JI0KEHHE €ro Ha BBICOKOM
HAYTHO-TEXHUIECKOM YPOBHE; 03HAKOMIEHNE C JOMOTHUTEIRHON JIUTEPATYPOH U MEPETOBEIMA
HAYYHO-TEXHUYECKUMH JOOCTHKEHUAMU; YMEHHME TBOPUYECKHM MOATBEPAUTH TEOPETHUECKUE
MOJOXKEHNA MPOIECCOB M pacyeTa ammaparoB COOTBETCTBYIONIMMH — OPHUMEPAMH, YMEIOE
MPUMEHEHUE TEOPETUUECKUX 3HAHUN NPU PEIICHUH MPAKTUYECKUX 3a71ad.

O1eHKa «XOpOTIIO» BEICTABIAECTCA CTYAEHTY, €CIM OH IEMOHCTPUPYET MOTHOE YCBOEHUE
OPOrPaMMHOTO MATEpHATIA B 00BeME 0043aTENBPHOM IMTEPATYPHl IO KypCy; BIIAJIEHUE
TEPMHUHOJIOTUEN M CUMBOJHMKOM M3y4aeMOM AMCHWIUIMHEI OPH M3JI0KEHUN MATepuana; yMeHue
VBA3BIBATH TEOPETHYECKHUE 3HAHUA C PEIIEHUEM IMPAKTHUECKUX 3aa4; HATMINE HE UCKAKAFOTIINX
CYILIECTBA OTBETA MOTPEIIHOCTEN U OpOOETOB MIPHU M3M0KEHUN MaTEPHUAA.

Ouenka «yIOBIECTBOPUTEILHO» BBICTABIAETCA CTYAEHTY, €CJIM OH JAEMOHCTPUPYET
3HAHNE OCHOBHBIX TEOPETMUYECKUX W MPAKTHUYECKUX BOMNPOCOB IPOTPAMMHOTO MATEPHUANA;
OOTMYIMIEHWE  HE3HAUUTENBHBIX  OMMOOK W HETOYHOCTEH, HAPYUIEHUE  JIOTHUECKOU
MOCIIEAOBATEIBHOCTA M3MTO0KEHUS MaTepuana, HETJOCTATOUHYIO APTYMEHTAIUI0 TEOPETHIECKHUX
MOJIOKCHUM.

Onenka «HEyZOBIAECTBOPUTENHHOY» BEICTABIIAETCS CTYIEHTY, €CIH OH AEMOHCTPHUPYET
CYHIECTBEHHEIE TPOOENBI B 3HAHUAX OCHOBHOTO MPOTPAMMHOTO MATE€pHand; HETOCTATOYHBIN

00BEM 3HAFTHMEOr AWCIHEEHTITHE 171 JATbHEH e yIeObL.
NIEEKTPOHHOW MOANUCHIO

Ceptuukar: 2C0 %%Bé@%@ﬂ%ﬁﬂﬂ%@@ﬂﬂ(:ﬂ CT}IEEHT‘}I* ecimm CT}’,I[EHT 3HACT MATCMATHYCCKHE
SnafensgieTOABREY FPEHYCMUTPRHESIE nporpaMMOil TUCHMILIMHEL, ¥ YMEET UX OPUMEHATh I PEIIEHUA

cnenu(puueckux 3amad B 00acT HH(POPMAIMOHHEIX CUCTEM M TEXHOIOTHI.
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OneHka «HE 3a4TEHO» BEICTABIISETCA CTYIEHTY, €CIU Yy CTYAEHTA OTCYTCTBYIOT 3HAHUS
MATEMATUUECKUX METOAOB, 4 TAKKE MPAKTUUYECKUE HABBIKM MX OPUMEHEHMWS JIS PENICHUsA
cnenupuueckux 3amad B 00macT nH(POPMAIMOHHEIX CUCTEM U TEXHOIOTUI.

METOIUYECKHUE MATEPHAIbBI, OIIPEJIEJISSIOHIUE MMPOLNEAYPBI
OLIEHUBAHUSI 3HAHWH, VYMEHUNW, HABBIKOB M (MWIHW) OIBITA
HNEATEJIBHOCTMH, XAPAKTEPU3YHOILIUX JTAIIbI OOPMUPOBAHUA
KOMIETEHLIUN

[Iponiemypa npoBeneHNs TaHHOTO OLEHOYHOTO MEPOIPUATHS BKIIIOUAET B CE€0S MICEMEHHOE
pelLeHNE CTyAEHTAMU 3a/1a4.

[lpenmaraemele  CrymeHTy  3amaHus  MHO3BOJIIIOT — MPOBEPUTH  YPOBEHb  BIANCHUA
kommereHuusaMu OIIK-1. [Tpu Beimomenny 3aganuii CTyIEHTY OPEAOCTABIIAECTCA MPABO MOJIB30BaAHUA
JEKIMAMM, METOIMIECKUMU MATEPHATIAMHI K CAMOCTOSTEIEHON Pa00TE N MPAKTUUECKAM 3AHATHM.

[Tpu mpoBepke 3amanmsa OIIEHUBAIOTCS MOCIEA0BATENBHOCTD, PALIMOHATEHOCTE BEIMOTHEHHS U
MPaBWIBHOCTE PACUETOB.

YUYEBHO-METO/JNYECKOE n NHOOPMAINNOHHOE OBECIIEYEHMUE
JUCHUIIINHBI

1. PexoMenayemasi JinTepatrypa

1.1. OcHoBHAas JIUTepaTypa:

1. Monem 1 MeToasl UCKYCCTBEHHOTO UHTEILIEKTA. [Ipumenenne B skoHOMUKE: yueOHOE
nocooue / M.I'."Margees, A.C. CBupunos. — M.: ®unancer u craructuku; MHOPA — M:,
2015.-448 c.

2. Cogeros, b. 5. UnTennektyansHeie cucteMsl 1 TexHomoruu: yaeonuk / b.51. Coseros,
B.B. llexanosckuii, B.Jl. Ueprosckoit. - M.: Akanemus, 2013. - 320 c.

1.2. JonoiHHTe/ILHAS JTHTEPATYpA:

1. ®enorora, E. JI. UnpopmanonHeie TEXHOTOTUH U cUCTEMBL: yueO.mmocodue / E. JI.
@®enorosa. — M.: @opym: UHOPA-M, 2011. - 352 c.

1.3. UnTepHeT-pecypcesbl:

1. http://www.Intuit.ru — caitT IUCTAHIIMOHHOTO 00pa3z0oBaHuA B 001aCTH MH(OPMAITMOHHBIX
TEXHOJIOTUH

2. http://www.biblioclub.ru - snexrponnas OubmmoTednas cucrema «YHHUBEPCHUTETCKAS

OnbOmmorexka — online»: crmenmamm3upyercs Ha yd4eOHBIX marepuanax naa BY3o0B mo

HAYUYHO-TYMAaHUTAPHOM TEMATHKE, & TaK K€ COOEPKUT MATEPHAIBI MO TOYHBIM H

€CTECTBEHHEIM HAYKAM.

http://www.iprbookshop.ru— snexrponno-0nbmoreunas cuctema [IPRbooks.

http://www.exponenta.ru - 00pa3oBaTENbHEIIT MATEMATHIECKUM CANT

5. http://window.edu.ru — oOpazoBaressHEIE PECYPCH BEAYIIUX BY30B

nallihe

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHUCTEPCTBO HAYKHU U BbICHIET'O OBPA3OBAHUA PO
OEJIEPAJIBHOE N'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHHWUE BBICHIEI'O OBPA30OBAHMWS
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBINM VHUBEPCUTET»

[Taruropckuii HHCTUTYT (Qunuan) CKOY

MeToanuyeckue yKasaHU s

1Sl 00y4YaroIMXCs IO OpraHu3aluy U MPOBEICHUI CAMOCTOSTEIEHON paOOThI
mo gucuumnianHe «I1IPUKJIA/ITHAA MATEMATHKA» 01 CTy/ICHTOB HallpaBJICHUA
nororoBku 09.04.02 UapopManuoOHHBbIE CHCTEMbI H TEXHOJIOTHH
HamnpaBIeHHOCTE (mpoduias) TeXHoJJ0oruu padoThl ¢ JaHHLIMA M 3HAHUSIMH,
aHAJIN3 HH(pOpMAIIHH

IIaTuropck
2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. HE.]II:. H 3a14a49H OCBO¢HHH TJHCIHHILITHHBI

Llensro U3y YCHUS TUCIUILIAHBI ABJISIETCS (popmupoBaHTE Habopa
oOmienpo(eCcCHOHAMBEHBIX, MOPO(PECCHOHATBHEIX KOMOETEHIIMI OyAymiero Marucrtpa mo
HanpasaeHuro 09.04.02 «MudopmarnoOHHEIE CHCTEMEI U TEXHOJIOTHI.

3agaded Kypca ABISACTCA OCBOCHME MArMCTPAHTOM MATEMATHMYECKOrO ammapara it

pemeHus cnennupuIecKux 3a1ad B 001acTi MH(POPMATTMOHHBIX CHCTEM M TEXHOJIOTHH.

2. TexnoJiormyeckasi KApTa CaMOCTOATE/ILHOH padOTHI CTYACHTA

Kon CpencrBa u O0OBeM 4acoB, B TOM YHCIIE
peaimsye TEXHOJIOTHH OLIEHKH CPC KonrakrHas Bcero
ot Buno negsrenmsHOCTH paboTa c
CTYAEHTOB
KOMIIETE OPEMOaaBaATE
HI[UH JIeM
OIIK-1 IToaroToBka k CobecenoBanue 0,27 0,03 0,3
JIEKTHAM
Camocroarensaoe | Cobecemosanue 72.14 8.01 80,15
U3yuEeHHUE
JUTEPATYPEHL
OIlIK-1 [TooroToBka K OTuer MUCEMEHHEBIH 1,62 0.18 1.8
MPAKTUI ECKUM
3AHATHAM
Brimonuenue Kontpossnasa padbora 9 1,0 10
KOHTPOJIBHOU
paOdOTEI
Hroro 83,03 9,22 092,25
IOKYMEHT MNOANVCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3. COJEP)KAHUE CAMOCTOSITEJIbHOH PABOTBI

Tema camocrosTe/ibHOrO H3y4YeHud Ne 1. Jlornka nmpeankaroB nepBOTO MOPAIKA.
Bu/1 1eSITe/ILHOCTH CTYJI€HTOB: CAMOCTOSTEIEHOE U3YIEHNUE JTUTEPATYPHI.
HUTOoroBbii NpoJyKT CAMOCTOATE/ILHOM padOThI: KOHCIIEKT.

CpeacrBa U TeXHOJIOIHH OL[EHKH: COOECETOBAHUE

ILnaH koHCIIEeKTA:
Omnpenenenne npegukara. Keanroper BceoOmmoctu. Oneparuu Han npeaukaramMu. Dopmy sl
JTOTUKH OePBOro nopaaka. Uarepnperanns B TOTUKE OEPBOTO MOPAIKA.

Pabora ¢ JiuTepartypoii:

Pekomenyempie UCTOUHUKU MH(popmarmm (No nctounmka)

OcHoOBHAaA JlonmomHuTepHAS Meroanueckas Wrrepuer-
pecypChl
1-2 1 1-3 1-5

Tema caMocToATe/ILHOTO H3YUeHHA Ne 2. OCHOBHBIE TOHATHA TEOPUH HEUETKUX MHOMKECTB.
Buja 1eTe/IbHOCTH CTYI€HTOB: CAMOCTOATENBHOE U3YUEHHUE JINTEPATY PHI.

HUTOoroBuii NpoIyKT CAMOCTOATE/ILHOM padOThI: KOHCIIEKT.

CpeacTBa U TeXHOJIOTHH OL[EHKH: coDeceqoBaHNE

Il1an koHCIIEeKTA:
Heuerkmne muoOx)ecrBa. Heuerkme ormomenmsa. Mx cBormicrea. Kiaccel HEUETKHMX OTHOILECHHH.

Heuerkne meper u uHrepBansl. Hewerkas nepemennas. Onepanu OTpULIAHWAA, KOHBIOHKIUU U
TU3BIOHKIIWH.

Pabota ¢ iHTepaTypoii:

Pexomenayemele HCTOUHMKH MH(popmarmu (Ne mcTouHMKa)

OcHoOBHAaA JlomomHuTEeIEHAS MeTtonnueckas Hurepuer-
pPECYPCEHI
1-2 | 1-3 1-5

Tema camocrosTe/ibHOrO H3y4YeHnd Ne 3. Hegerkas nornka. Heuerkue anropuTmel.

Bu/1 1eAITeIbHOCTH CTYA€HTOB: CAMOCTOATENBHOE U3Y4EHUE JIMTEPATY PHI.
HUTOroBmIii NPpOAYKT CAMOCTOATE/ILHOM pAd0ThI: KOHCIIEKT.

CpE,[[ETEﬂ H TeXHOJIOI'HH OLleHKH: cobecenoBaHue

Ilnan KoHCIIeKTA:
@opmanuzaiyisa TOHATUA HEUYETKOTO AamropurMa. AJNTOPUTMBEI  HEUETKOTO KOHTPOJIA U

yopaBaceHuA. [IpuMepsr HEUeTKX arOpUTMOB
AOKYMEHT MOANUCAH

Pagora @ ITepPIYeH oo

Cepmudiukatr:. ZCUUDUDAIETABEBY0Z200E FBEASUUUEUDUNU4SE
Bnapneneu: llleGayxoea TaTeAHa AnekcaHgpoBHa

NencTe

Pexomenayemele HCTOUHMKH MH(popmarmu (Ne mcTouHMKa)

OcHOBHAsA lw JlonmomHuTeLHAS Meroanueckas HUurepHer-
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pPeCYpPCEI

1-2 1 1-3 1-5

4. KPUTEPUHU OLIEHUBAHUS KOMIIETEHIIUH

Onenka «OTJIMYHO» BBICTABIAETCSA CTYIEHTY, €CIIM OH JEeMOHCTpPHUpyeT Triry0okoe
YCBOCHHE MTPOTPAMMHOIO MATe€pHaja II0 BCEM pa3aeiaM Kypca, WU3JI0KEHHUE €ro Ha BBICOKOM
HAYYHO-TEXHUUECKOM YPOBHE; 03HAKOMIEHUE C JOMOJHUTEIBHON JIMTEPATY PO U MEPEI0BEIMU
HAYYHO-TEXHUYECKUMM JOCTHIKCHUAMU YMEHHME TBOPUECKH MOATBEPANTE TEOPETUUECKUE
MOJIOKEHUA MPOLECCOB M pacuera amnmaparoB COOTBETCTBYHONMIMMHU HOPUMEPAMH, YMEI0e
MPUMEHEHHUE TEOPETUYECKUX 3HAHUN HPU PEIIEHUH MPAKTUIECKUX 3a1a4.

OneHka «XOpOmIO» BEICTABIAETCA CTYAEHTY, €CIM OH IEMOHCTPUPYET MOTHOE YCBOEHHE
OPOrPaMMHOIO MATepUaa B O00BeMe 0013aTEIBbHOM JMTEPATYpPBEl IO  KypCy; BIIAJCHUE
TEPMUHOJIOTHEN U CUMBOJIMKON M3y4aeMOM AUCHUIUIMHEL IPU U3JI0KEHUM Marepuana; yMEHUE
VBA3BIBATE TEOPETMYECKHUE 3HAHUA C PEIICHUEM ITPAKTHUECKUX 3aa4; HAIMINE HE NCKAKAOIINX
CYILIECTBA OTBETA MOTPEMIHOCTEN U NpO0EIOB TP W3M0KEHUH MaTEPHUAana.

OueHka «yIOBIECTBOPUTEILHO» BBICTABIACTCA CTYACHTY, €CJIA OH JAEMOHCTPHUPYET
3HAHUE OCHOBHBIX TEOPETHUECKUX M MPAKTUYECKUX BOIMPOCOB MPOTPAMMHOTO MATEPHUANIA;
OOMYIICHUE  HE3HAUUTENBHBIX  OMMOOK MW HETOYHOCTEH, HAPYLIEHUE  JIOTUUECKOU
MOCJIEOOBATEILHOCTA W3I0KEHUA MaTepruand, HEJOCTATOUHYIO APTYMEHTAIMI0 TEOPETHIECKUX
MOJIOK CHUI.

Onenka «HEyZOBIETBOPUTENHHO)» BBEICTABIIAETCS CTYIEHTY, €CIIM OH OAEMOHCTPHUPYET
CYILIECTBEHHBIE OPOOENEI B 3HAHMAX OCHOBHOTO MPOTPAMMHOIO MATEPUAIA; HEOOCTATOYHBIN
00BEM 3HAHUUN N0 OUCIUIIINHE IS JATbHEHIIEH yIeOHbL.

OneHka «3a4T€HO» BBICTABIAECTCA CTYIOEHTY, €CIM CTYIEHT 3HACT MAaTe€MAaTH4YECKHUE
METOMBI, MPETYCMOTPEHHBIE OPOTPAMMON JUCIUIUIMHEL, U YMEET UX NPUMEHATEH AJIS PEMIEHUA
cnenu(pruueckux 3amad B 001acT HH(POPMAIMOHHEBIX CUCTEM M TEXHOIOTHI.

O1eHka «He 3a4TEHO)» BBICTABIAETCS CTYAEHTY, €CIU Y CTYAEHTA OTCYTCTBYIOT 3HAHWSA
MATEMATUIECKUX METONOB, a TAKKE€ MPAKTUUECKHE HABBIKM MX HOPUMEHEHUS I PEMIECHUS
cmenupruaeckux 3amad B 001acT MH(POPMAIMOHHEIX CUCTEM M TEXHOIOTHIA.

5. METOIUUECKUE MATEPHAJIbI, ONPEJEJSIIOUIUE ITPOLEJIYPHI
OLIEHUBAHUSI 3HAHWH, VYMEHHH, HABBIKOB UM (WIN) OIBITA
NESTEJBHOCTH, XAPAKTEPM3YIOIIUX  DTANBI ®OPMWPOBAHWSI
KOMIETEHIIUHA

Texkymias  arrecranuss  CTYZEHTOB  IPOBOAMUTCA  IIPENOAABATEIIAMH, BEOYIIUMH
MPAKTUYECKUE 3aHATHA [0 JUCHUIUIMHE, B ciaeqyronmx (opmax: codecenoBaHUEH H
KOHTPOJIBHAS padora.

Jlomyck K 3ammre KOHTPONBHOM padOTBl MPOUCXOAWUT NPH HAIUYMM Y CTYAEHTOB
MEYATHOTO BAPHMAHTA KOHTPOJILHOM padOTHI. 3aniTa KOHTPOABHOU padOTHEI mMpoxoauT B (hopme
OTBETOB CTYAECHTA HA BOMPOCH! MIPEMOJABATENS.

OneHKy «3a4TE€HO» CTYACHT IOJIYYdeT, €CIM COACPIKAHUE U O(POPMIEHHE KOHTPOJBHOM

paborer ¢oitEETCEY R YETaHOBICHHBIM TPEOOBAHISIM.

Ceprudukar:  2COKOMEPOTIBHAD PADGTOMOKEE OBITE OTIPABIEHA HA TOPAOOTKY B CIECAYIONMINX CITydasx:

B . lWe6 T An
napeney TUTOHOCTEIO HE COOTBETCTBYET YCTAHOBICHHEIM TPeOOBAHHAM;

- BBIITOJTHEHEI HE BCE .?.H,,I[H,HHH;
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- JOMyNIEHBI TPy ObIe OMMOKH NPy PemIeHNN 3a1ad.

6. YUEBHO-METOJNYECKOE n NHO®OPMAIINOHHOE OBECIIEYEHMUE
JUCHHUIIJINHbBI

6.1. PexoMeHnayeMasi IHTepaTypa

6.1.1. OcHoBHad THTepaTypa:
3. Mopem 1 METOABI UCKYCCTBEHHOTO UHTEIUIEKTA. [Ipumenenne B skoHOMUKE: yaeOHOE

nocooue / M.I".Margees, A.C. CBupunos. — M.: ®unancer u craructuku; MHOPA — M:,
2015. - 448 c.

4. Coseros, b. /1. UntennexktyansHeie cCUCTEMEL U TeXHOMOTHU: yueOnuk / b.S1. CoBeros,
B.B. llexanosckuii, B.J[. Ueprosckoii. - M.: Akamemus, 2013. - 320 c.

6.1.2. [lomoiHATe/ILHAA JIATEpaTypAa:

3. ®enorora, E. JI. Uugopmanmonnsie TeEXHOTOTrMHU U cucTeMEL: yued. mocodue / E. JI.
@®enortoBa. — M.: ®opym: HHOPA-M, 2011. — 352 c.

6.1.3. UHTepHeT-pecypesl:

6. http://www.intuit.ru — caiiT IMCTAHIIMOHHOTO 00pa30BaHMA B 001aCTH MH(OPMAITMOHHBIX
TEXHOJIOTHU

7. http://www.biblioclub.ru - smexkrponnas oubmoTednas cucrema « Y HUBEPCUTETCKAs
oubmmoTeka — online»: crenmanm3upyercs Ha yaeOHsIX Matepuanax ast BY308 mo HayaHo-
T'YMAaHUTAPHOUW TEMATHKE, 4 TaK K€ COAEPKUT MATEPUAIEI IO TOUHBIM M €CTECTBEHHBIM HAYKAM.
8. http://www .iprbookshop.ru— snexrporno-oubnunoreunas cucrema [IPRbooks.

9. http://www .exponenta.ru - 00pa3oBaTeIbHEIH MATEMATHIECKAH CAUT.

10. http://window.edu.ru — o6pazoBaTensHEIE PECYPCHI BEAYIINX BY30B.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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