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BBenenue
1. Ieas 1 32024 H3Y4Ye HUS JUCIHILTHHbI

Llene mucimrmumner: (gopmupoBanne Habopa o00mienpo(ecCHOHATBHBIX KOMIIETEHIIUM
OakanmaBpa mo wHanpasiaeHuro mnoaroroBkun 09.03.02  «HMuapopmanmoHHeie CUCTEMEI H
TEXHOTIOTHH .

3amaud OCBOEHMA OUCHMIUIUHEL  (POPMUPOBAHME TMPEICTABICHUA O PO U MECTE
MATEMATUKN B COBPEMEHHOM MHpPE, HTamax pa3BUTHUA, YHUBEPCAIBHOCTH €€ MOHATHH U
OPEACTABICHUM; (OPMHUPOBAHUE YMEHUM KOHCTPYMPOBAHUSA W AHAIW3A MATEMaTHYECKUX
MOJEJIEH 00BEKTOB, CUCTEM U HNPOLECCOB IIPU PEIICHUM 3a7ad, CBA3AHHEIX CO cepou Oymymnien
mpo(PeCcCHOHATEHON IEATEIRHOCTH; OBIAIEHHUE HABBIKAMU TOUHOTO M CKATOTO BBIPAKEHUSA
MATEMATUIECKOM MBICIM B YCTHOM M IHMCBMEHHOM W3JI0KEHHHM, C MCIOJIL30BAHUEM
COOTBETCTBYIONIIEH CHUMBOJIHMKH, TEOPETHUYECKOTO0 M HSKCIEPUMEHTAIBHOTO MCCIEI0BAHUA B
npo()eCCUOHATIBHOU JEATETHHOCTH.

2. O0opynoRaHHe H MATEpPHAJIbI

[TpakTugeckne padoTel mo muciuIuMHE «J/lUCKpeTHAas MaTeMaruka» NPOBOAATCS B
yaeOHOM ayaIuTOpUM C MyJbTUMEOHA OOOpYyZOBAHUEM: NPOEKTOP, KOMIBIOTEDP, OKpaH
HACTEHHEIH.

3. HauMeHOBaHHE NMPAKTHYECKHX padoT

Ne HanMmeHoBaHHe TeM THCIHILINHLI, HX KPATKOE O0BeMm N3 aux
TeMbI collep:xaHue yacoB HPAKTHYEeCKAas
NMOJAIroTOBKA, 4YaCOB
3 ceMecTp
| CnocoObl  3amanms  MHOKECTB. Omneparuu  Han 0,75 1,5
MHOKECTBaAMH.
2 OTHOIIEH M. OTHOmMEHUA YKBUBAJIEHTHOCTH. 0,75 1.5
OrHomenue mnopsaaka. (CBOWCTBA  OTHOMIEHUH.
OroOpaxenusa. Wubekuusa, cropwekuua, OWekius.
[Toratue yHKIHN.
4 OCHOBHBIE aIreOpandeCcKue CTPYKTYPEL. 0,75 1.5
5 Onepany  HAA  BBICKA3BIBAHUAMMU. Tabmuiier 0,75 1.5
UCTHHHOCTH. Jlornueckue 3amaum.
5 Ncaucmnenue BBICKA3BIBAHHH. Anroputm 0,75 1.5
yau(ukauuu. [Ipasuna BeiBoga.
6 Hcaucnenue IPETUKATOB. ABTOMATHYECKOE 0,75 1.5
OOKA3aTEILCTBO TeOpeM. MeToa pe3omonmil.
7 CnocoObr 3amanusa  OyneBoul (pynkumu. Tabmuma 0,75 1.5
B HCTUHHOCTH OYI€BOM (DYHKIHH.
7 [IpuMeHeHnE 3aKOHOB aIreOpEl JTOTHKH. 0,75 1,5
3 JIN3BI0OHKTUBHEIE U KOHBIOHKTUBHEBEIE COBEPIICHHEIC 0,75 1,5
_ HOPMAIBHEIE (DOPMBEI.
3 AITOpUTMEI ITOCTPOECHUA NOAMHOMOB JKeraakuna. 0,75 1,5
9 Pasmenienus, NEPECTAHOBKH, COUeTAHUA B 0,75 1.5
KOMOMHATOPHKE.
9 hloueaarapikican bHHOMHMATEHEIE KO3 (UIUEHTEI. 0,75 1.5
PABKTROHKON (OANNCHIO
E:Z;:lneu: 1jiiemwmﬂﬂmmwﬁpuﬁum rpaoB. Marpursl 0,75 1.5
CMEXHOCTH W MHIMACHTHOCTH. Onepauuu Haxg
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rpadamm.
14 JunepoB rpad). Kpurepuii S1epoBOCTH. 0,75 1,5
14 I'avuasTOHOB Tpad. 0,75 1,5
15 Amroputm @opna — bennmana  HaxXO0XKIOCHUSA 0,75 1,5

MHUHHUMAaJIEHOTO Ty TH B HATrpy KCHHOM

OPUEHTHPOBAHHOM Trpade.
IS 3amada HaXOXKIEHUA KPUTHUECKOTO ITyTH B rpade. 0,75 1,5
16 [Toctrpoenne MMHUMATBEHOTO OCTOBHOTO JIEPEBA 0,75 1,5

HArpyKeHHOoro rpada.

HUroro 3a 3 cemecTp 13,5 27

JOKYMEHT MNMOANCcAH

3NEKTPOHHOW NOANMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023




4. Coaep:xxaHHe NpaKTHYECKHX padoT

IIpakrnueckass padora Nel. Choocodsl 3agaHus  MHOxkecTB. Onepanun  Hall
MHOKeCTBAMM.

Iens 3anamusn. IlpnoOpecTn HABBIKM 3a1aHWS MHOKECTB, BBIIIOJHEHUA ONMEPALMI HAX
MHOKECTBAMM.

3Hanua u ymeHus, npuoopemaemple CMYOeHMOM 6 pe3yjbmame O0C60EeHUS NeMbl,
gopmupyemoie KoMnemeHyuu. 3HACT W yMEET NPUMEHATH Oa30BBEIE ONEpAIMM HAJ
MHOKECTBAMM.

Teopemuueckaa uacmeo.

[TonsTue w™MHOXKECTBA HE ONPEAETAECTCHA, a4 Wb WLIIOCTPUPYETCA HOPUMEpPAMHU.
Hampumep, moxu0 roBoputs 0 MHOXkecTBe crate 'K PD, 0 MHOK)eCTBE ITOTMUECKUX BO3-
MOKHOCTEH U T.1. MuokecTBa Oyaem 0003HaA9aTs MPOMMCHBIMM JTATUHCKUMH OykBamu: A,B,...
Ecmm sneMeHT X NpUHAANEKUT MHOKECTBY A, mUmMYT X € A (UMTAIOT: «X NPWUHAIICKUT
MHOKECTBY A»), B HOPOTUBHOM NUIIYT X & A («x HE NOPUHALICKUT MHOKECTBY A»).
MHOK€eCTBO, HE COAEpIKANIEE HU OJHOTO SIEMEHTA, HA3BIBAIOT HYCMbLM, €r0 0003HAYAIOT
CHMBOJIOM ©.

Muoowceecmeo cuumaemcea 3ad0aHHbIM, €CoIM 0 TOOOM TAHHOM OOBEKTE MOKHO
OMHO3HAYHO CKAa3aTh MPUHAUIEKUT OH 5TOMY MHOKECTBY WM HET. Paccmorpum dea cnocoba
3aJaHUSI MHOJKECTBA:

* TAETCS MOJHBIN NMEPEYEHb YATEMEHTOB MHOKECTBA; HAIPUMEDP, MHOKECTBO PE3YIBTATOB
rOJIOCOBAHUSA MPUCIIKHOTO TAKOBO: {«3a», «IIPOTUBY, «BO3AEPKAICI» | ;

* VYKA43BIBAETCA MPABWIO ONPENEICHUSA MPUHAMIEKHOCTH mMO00T0 00BEeKTa K
paccMarpuBaeMOMY MHOKECTBY; HaOpuUMep, 3amich A = {x : [x| < 10} o3nagaer, uto A COCTOUT
U3 TAKMX YHMCEI X, MOAYIb KOTOpeIX MeHbwme 10 (mocne apoeroums 3amucaHo HOPaBUIIO,
KOTOPOMY JOMKHO YIOBIETBOPATH YMCIO X, YTOOBI €T0 MOKHO OBIIIO OTHECTH K MHOMKECTBY A).

JIBa MHOJKECTBA, COCTOANIME W3 OJHUX U TEX JKE SJIEMEHTOB, HA3BIBAIOTCA DAGHLIMU.
Ecm muoxecrBa A u B paBnsl, TO mumyt A = B.

Ecm Ka b1l SIEMEHT MHOKECTBA B ABIAETCA B TO K€ BPEMA IEMEHTOM MHOKECTBA A,
TO TOBOPAT, 4T0 B — nodmnoxcecmeo muoxecresa A. B stom cnygae mumyTt B © A (guraror «B
— IIOAMHOKECTBO MHOKECTBA A»).

B nocnenyroniem, UICXOOHOE MHOMKECTBO OYIEM HA3BIBATEH VHUGBECPCATbHBIM N 0003HAUATE
U. Cobcmeennvle noomuoncecmea MuoxkectBa U — 3T0 TE€ MOAMHOKECTBA, KOTOPEIE COIEPKAT
HEKOTOpEIE, HO HE BCce ameMeHTel U. Hapsany ¢ cCOOCTBEHHBIMM ITOIMHOKECTBAMH YCIOBUMCH
camo U 1 myCTO€ MHOKECTBO @ TAKKE CUMTATh IMOAMHO¥KECTBAaMU MHO)ecTBa U.

Paccmotpum mporecc 00pa3oBaHUA HOBBIX MHOKECTB U3 JAHHBIX MHOKECTB A U B, mpu
sToM Oyaem mpenmonarare, uTo U A, U B, u BHOBE 00pa30oBaHHOE MHOKECTBO SABIAIOTCA
MOIMHO KECTBAMH HEKOTOPOTO YHUBEPCAITBHOTO MHO)KeCTBa U.

Ob6vedunenuem MHOKECTB A m B (obosznauaercas 4 U B) HaseBaercs MHOKECTBO,
COCTOSAMIEE M3 BCEX TEX NIEMEHTOB, KOTOPEIE MPUHAIIEKAT XOTSA OBl OMHOMY M3 MHOKECTB A, B.
[lepeceuenuem vmoxects A u B (obo3nauaerca ANB) Ha3zsBaercs MHOKECTBO, COCTOAMIEE U3
BCEX TE€X M TOJIBKO TEX ANMEMEHTOB, KOTOPEIE NPUHANNEKAT U A, U B. PasHocmubio MHOKECTB A U
B (obo3nauaercsa A | B) Ha3pIBAETCS MHOKECTBO BCEX TEX M TOJBKO TEX SJIEMEHTOB A4, KOTOPBIE
He copepxarca B B. Ilycte U— yHugepcanvhoe mHoxcecmeo Takoe, 4TO BCE pacCMaTPUBAEMEIE
MHOKECTBA SABIAIOTCA €ro IIOJMHOKECTBAMH. JlonoiHeHuem MHOKECTBA A HA3BIBAETCH
MHOKECTBO BCEX DJIEMEHTOB, HE NMpUHAIeKANMX A (HO npuHagnexanmx U).

Ecmn paccMoTpers HEKOTOpBIE KOHEuHbIe MHOXKeCTBA N M M, y KOTOpBIX HUMEHOTCA
COOTBETCTBEHHO HEI{DTDELIE‘ qrciaa snemeHTtoB k(N), k(M), to mmeer mecrto cnemyromiee

OKYMEHT MOAMNWCA
CDDTHDH@%I‘%BHHDH MOANMUCHIO
Ceptucpukat:  2C0000043E9AB8B952205E7BA50006000k U M) =k (N) + k (M) — k(N N M).
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[Ippumep.  BerymurenbsHeIM 3K3aMeH IO (pu3nueckod nmoarotoBke B MOoCKOBCkuUit
yauepcuter MBJl Poccuu coaama 2500 aburypuenron, oneHky Huwke "'S" momyumnu 1800
UEJIOBEK, 4 BeIAEpkanu 3TOT sk3ameH 2100 aburypruenToB. CKOJIBKO 9EI0BEK MOTYyYUIH OLIEHKH
"3" u "4"?

Pemenue. [Ipenmonoxum, uro N — MHOKECTBO aOUTYPHUEHTOB, BBIAEPKABIINX HK3aMEH
n0 (pU3MYECKON NOArO0TOBKE, M — MHOXKECTBO a0OUTYPHEHTOB, MOJYUYUBIINX OLIEHKH HUKE "'S".
[To ycmoBmro 3amaun umeem k (N) = 2100, k(M) = 1800, k (NUM) = 2500. AOurypueHTsl,
nosyuuBmme oueHku "3" u "4", odpasyror muoxkectso NNM. [Ipumenssa npuBenennyio Beime
(popmyITy, HAXO U M:

k(NUM)=k(N)+k(M)-k(N N M).
kNNM)=k(N)+k(M)-k (N UM),
k(N N M) =2100+1800-2500 = 1400.
Otger: 1400 genmoBek MOTYIHIIN OLIEHKH «3» U «4».
KoHTpoJ/ibHBIE BONPOCHI H 3a/IaHUA

3amaua 1. Ha mepBom kypce cneacrBenHoro (paxyiasrera MOCKOBCKOTO yHUBEpPCHUTETA
MB/I Poccum 1500 xypcanroB, u3 kotopeix 1050 kypcanToB m3ydaroT aHTIHMUCKUM A3BIK, 675
KYPCAHTOB M3YUAIOT HEMELKUM SA3BIK U 345 KypcaHTOB N3y4daroT 00a A3b1Kkd. CKOIBKO KypCAHTOB
CIEOCTBEHHOTO (PAKyJILTETA HE U3YUAIOT HU AHTJINMCKHI, HU HEMEIIKUN A3BIK

3amaua 2. B omummuane nmo wH(OPMATHKE W MATEMATHKE NpUHUMATH ydactue 40
KypcantoB MockoBckoro yausepcurera MBJI Poccun, um ObLIIO MpEeAnokKeHO PEMIUTE OTHO
3amanne 1o MH(POPMATHKE, OAHO IO MNPABOBOM HH(MOPMATHKE W OOHO IO MATEMATHKE.
Pe3yneTaTel OpOBEPKH PEMICHUN 3a0aHUN IPEACTABJICHEL B TA0IMIIE:!

PenieHsr KomiuecTBO Pemiens! 3amanus KomaecTBO
3a1aHnA PEMINBIIINX PEINBIINX
[To 20 [To undopmatuke u  OpaBOBOU 7
MH(OpMATHKE MH(OpMATUKE
[To mpasoBon 18 [To mapopmaruke u maTemaTuke 8
nH(popmaTuke
[To 18 [To mpaBoBO# nHpOpMATHKE 1 9
MaTEMATHKE MAaTEMATHKE

M3BecTHO Takike, 4TO HA OJHOTO 3aJaHus HE pemian Tpoe. CKOMBKO KYPCAHTOB PENINIH
BCe 3 3amanna’ CKONBKO KypPCAHTOB PEMIWIN POBHO 2 3a1aHuA”
3amaua 3. B marazune KaHIEIAPCKUX OPUHAIEKHOCTEH MOCKOBCKOTO YHHBEPCHUTETA
MB/] Poccuu kypcanTsl 00BIYHO MOKYMAIOT TMO0 OHY PYUYKY, MO0 OOHY TeTpanb, TU00 OIHY
PYUKY B OHYy Terpans. B onqun n3 guen Ov110 mpomano 57 pyuek u 36 rerpagen. CkOMbKO OBLIO
MOKyHaTeIen, €Cu 12 KypCcaHTOB KYITWIN U PYUYKY, U TETPAb”?
3amaua 4. B ogHOM M3 TOpPOAOB YKpawHBEI 4acCTh JKUTEICH TOBOPUT TOJBKO IMO-PYCCKH,
JacTh - TOJIBKO ITO-YKPAWHCKH, 9aCTh TOBOPHUT U MO-PYCCKH, U MO-yYKpawmHCKU. M3BecTHO, 9TO
90% xurenen roBoput no-pyccku, a 80% - mo-ykpamHCku. KakoW mpOUEHT KWUTENEeH ropona
rOBOPUT HA 000UX A3BIKAX?
3amaua 5. Kaxnaeii 3 KypcantoB yueOHOM rpynnsl MockoBckoro ynusepcureta MB/]
Poccuu B 3uMHME KaHMKYJIBI POBHO JBA pasza Ovlin B Tearpe, mpu 5ToM crekrakma N, M u P
BUOETU COOTBETCTBEHHO 25, 12 m 23 kypcanta. CKOMBKO KypCAaHTOB B y4eOHOU rpymme?
CKOJIBKO @mmﬂmwemam NuM,NuPMuP?
Ceprucpuar: 2C00000 3Eaﬂaaﬂaﬁzﬁ?epﬁﬂmﬁﬂc}g&rﬂgﬁe 3 40 KypcanTos 30 yMEIOT IIaBATE, 2/ yMEIOT UIPATh B
BnanendaXMagbloM TEQABEQe Q2 HEHMEIOT HU TOr0 HHU Ipyroro. CKOJMBKO KypCaHTOB YMEIOT IIABATH W
WUTPATh B IIAXMATHI?
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3amaua 7. B TeueHne Hemenu B KUHOTEATPE OEMOHCTPUPOBAMCE (pumemel A, B u C. U3
40 MKOTBEHUKOB, KAXKIBIA U3 KOTOPEIX MPOCMOTPEN TU00 BCe TpU (punabma, MO0 OOUH U3 TPEX,
¢pmwmem A Bupenu 13, pmwiem B—16, pumem C—19 mkoneHukoB. HaltH, CKOJBKO yY4EHUKOB
IPOCMOTPEIN BCE TPH (PUIBMA.

3anaga 8. B cmopruBnom narepe 65% pedar ymerot urpars B (pyroomn, 70%—s Bonendon
n /5% —s Oacker0on. KakoBO HamMeHpIIEE UUCIO PelAT, yMEIONMX WUrpars U B (pyrdo0, 1 B
BOJIei00I, 1 B DackeTOom?

3amaua 9. Ha ypoke nureparypel YUMTENb PEMINI y3HATH, KTO U3 40 y4eHMKOB Kiacca
quran kHArd A, B u C. PesynbsraTer onpoca oka3aiuch TaKOBEL: KHUTY JI unrano 25 ywamuxcs,
kaury B-22, kaury C—raxxe 22. Knuru A wm B gutamm 33 yuenuka, A wim C—32, B wm C
—31; Bce Tpu kHuru npowtn 10 yuanmxcsa. CKOIBKO YYEHHMKOB MPOWIM TOIBKO MO OOHOU
kHUre? CKOIBKO YUANIUXCSA HE UATATIA HA OJHOU M3 ATUX TPEX KHUT?

3amaua 10. Cpegu aOUTYpUEHTOB, BEIAEPKABIINX MPUEMHBIE SK3AMEHBI B BY3, OIIEHKY
«OTIUYHO» ITOJYUWIN: MO mareMatuke—48 aduTtypueHroB, nmo (pusuke—37, Mo pPyCcCKOMY
I3BIKy—42, mo Marematuke Wwm (pu3nKe—75, M0 MATEMATHUKE WINM PYCCKOMY S3BIKY— /6, 1O
(pr3uKe wau PycckoMy A3BIKYy—66, mo BceM Tpem npeameramMm—4. CKOMBKO aOUTypPHEHTOB
MOJIYUMIN XOTS ObI 0HY mATEepKy? CKOMBKO CPEeAN HUX MOJIYUUBIINX TOJIBKO OOHY MATEPKY ?

Pexomenoyeman numepamypa:

OcHoBHad iTEpaTypAa:
3apunoBa, J. P. Jlekmmm mo auckperHou maremaruke. Marematnueckas mnoruka: ydeOHoOe
nocodue / 3. P. 3apunosa, M. I'. Kokotuukosa, JI. A. CeBacreanoB. — Mocksa : Poccuiickui
yHUBEpCUTET  OpyxO0wl  wHapomoB, 2014, — 120 c¢. — Pexum  pgocryma:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTEpaTypa:
Xarraptu, P. Jluckpernas maremaTtvka O IpOrpaMMuCTOB : yueOHoe mocobue / P. Xarrapru.

—  MockBa :  Texnocgepa, 2012. — 400 c¢. — Pexum  pocryna:
http://www.iprbookshop.ru/12723.html

IlpakTinueckas padora Ne2. OtHomeHHd. OTHOIIEHHS HSKBHBAJEHTHOCTH.
OtrHomenne mopsiika. CpolicTtBa oTHomeHHil. OToOpaxkenusi. VHbekIHSA, CHOPBLEKIH,
onexnus. IlonsaTie PpyHKINH.

Lenwv 3anamusn. [lpnoOpectn HABBIKA OmpeneneHua BUAA OWMHAPHOrO OTHOUIEHWSA, €T0
CBOMCTB M CIIoco0a 3amaHus.

3HaHUA U yMeHusa, npuodpemaemvie CMyOCHMOM 6 pe3yabmame 0CGOCHUS MeMbl,
gopmupyemoie KoMnemeHyuu. 3HA€T OCHOBHEIE OMHAPHBIE OTHOMIEHMS M X CBOMCTBA, YMEET
IPUMEHSATH CBOMCTBA OTHOILIEHHUH HA MPAKTHKE.

Teopemuueckan wacmeo.

bunapHel€ OTHOIIEHWA YCTAHABIUBAIOT COOTBETCTBUA JJIEMEHTOB OJHOIO0 MHOJKECTBA
SEMEHTAM JPYyroro MHokecrBa. Ecmm, nampumep, snemMeHT XEX COOTBETCTBYET SIEMEHTY
yEY, TO (pakT 5TOTO COOTBETCTBHUA MOKHO 34amMMCaTh B BUOAE YIOPATOUYEHHOM HApPHL (X.V).
[IpaBumno (mpeamucanue, MPUHIINIT), IO KOTOPOMY SJIEMEHTY X U3 X CTABUTCA B COOTBETCTBUE Y
u3 Y BBEIPAKAIOT JU00 B CIOBECHOU (opme, 1uOO0 B CUMBOIMYECKOH ((popMasibHOM M T.1.). B
OOJBIIMHCTBE CiIyuaeB cUMBonudeckas (opma mMmeer Bun xRy M 4guTaercsas CIeOyoniuM
o0pazoM «xX HaxoguTCAi B OTHOmEHMHM R k y». B npunHimmme, e€cam Mexay HEKOTOPBIMHU
SIEMEHTAMM MHO¥ECTB X W Y omnpeneneHo orHomenne R, TO 0HO Moxker OBITh
0XapaKTEpU30BAHO OJHO3HAYHBIM IIPOCTHIM HNEPEYUCIEHUEM BCEX Map (X,y), B KOTOPBIX X U Y

cBA3anbl cooTHOomeHneM R. B mocnennem cinydae otHOomenwe R MOKHO MpPUHUMATE KaK BCE

MHOKECHB %&%‘%@M YVIIOPSAAOYEHHEIX map BUaa (X,y) u mucarsh (x,y)ER, roe “R” yxe

Ceptnd BRICTYHACT KAKEOHMBOA MHOMKCTTBEE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



bunapnoe otHomenue K Ha3bIBACTCS pe(pIEKCUBHEIM, €M (X,X) € R mmg Bcex xEX. It0
ONIPEAECICHUE HA A3BIKE TEOPUH MHOKECTB MUIIETCA B cnemyroniem suae: EER, Vxe X, roe E =
{(xx)/x € X}c XXX

Otnomenne R nHazeBaercsa antupedeKCUBHEIM (Mppe(IeKCUBHEIM), ecmu (X,x) € R, V
xéX mm R NE=0.

buHapHO€ OTHOMIEHUE HA3BIBAECTCA CUMMETPUUYHBIM, €Cciu (x,V)ER => (y,x) €ER mm R
=R

Ortnomenue R Ha3pIBAETCS AHTUCUMMETPUUHBIM, €CIH (X,V) ER u (y,X) ER = x =y wm
RNR'cE.

Ornomenne R Ha3pIBAETCS ACUMMETPHYHEIM, €CIM M3 ABYX OTHOMIEHUM X;Rx; m  X;Rx;,-
BEIMIOJTHAETCA IO MEHBIIEH MEPE OOHO, T. €. RN R'=0. Cnenyer 3aMeTUTh, 9YTO U3 aCUMMETpHUH R
BEITEKAET €T0 AaHTUPE(PIEKCUBHOCTE.

bunapnoe orHomenue R Ha3eiBaercs TpaH3UTHUBHBIM , ecnu (X,V)ER u (y,z)ER =
(x,z)€ER mwmu R'RcR. Bonee mpocTo CBOMCTBO TPAH3UTHBHOCTH OTHOMIEHHA R MOKHO
chopmynupoBare ciaenyrommMm odOpazom: u3 xiRx; n x;Rxy Bcerma crmenyer xRxy. Ilpumepom
TPAH3UTUBHOTO OTHOILIEHUA MOJKET CIOyKUTh OTHOIIEHWE BKJIIOUEHHWSA HA MHOXKECTBax. B
gacTHOCTH AcBu BcC = AcC.

OTHOmEHNE  HSKBUBAJIEHTHOCTH  OIPENENAECTCA KAk  OTHOMIEHWE, o0mamaromiee
CIEAYIOMIMMHU CBOMCTBAMHU: |) pepIeKCUBHOCTE, 2) CUMMETPUYHOCTD, 3) TPAH3UTUBHOCTE. J[JId
0003HAYEHHUA ATOr0 OTHOINEHUI BBOOAT CHUMBOJ W ~ ". Ecau R oTHOmEeHHWe SKBHUBAJIEHTHOCTH,
TO 3amicCh X1RX> ¥ X1 ~ X» paBHO3HA4YHHI (R CX X X).

[Tpumepom OTHOMIEHUS SKBUBATEHTHOCTH B TEOMETPUH SBJIAETCA OTHOMIEHUE ''110100ma"
(KOHTPYSHTHOCTH).

KoHTpoJ/ibHBIE BONPOCHI H 3a/IaHUA

1. OrtrHomenme R: “<” Ha MHOKECTBE MIEHCTBUTEIbHEIX UYHCEJI ABJIAECTCA JIH
pe(IeKCUBHBIM?

2. Ornomenue R:
TPAH3UTHUBHBIM?

3. Kakum sBrsgercs orHomenue R: “<” ?

4. Omnpenennrhb, KAKUMH CBOMCTBAMM O0Jamaer oTHOmeEHUEe R: «IpuHAmIEKHOCTE K
OIHOM CTYJEHUYECKOU IPYNIIE» HA MHOKECTBE CTYACHTOB UHCTUTYTA?

5. TpaH3uTUBHO M OTHONIEHUE HEPABEHCTBA HA MHOKECTBE JCUCTBUTENBHBIX UMCENT?

6. TpaH3UTHBHO M OTHOUIEHUE PABEHCTBA TPEYTOIBHUKOB B TEOMETPUM !

7. na muoxkects A, B, u C cipaseqmiBo otnomenne A N B=0, B N C= 0. fBmaerca
JIM 5TO OTHOIIEHWE TPAH3UTHUBHEIM

8. Omnpenemre CBOHCTBA CIEOYIONINX OTHOIIEHHH;
l. «opAmas x nepecekaer npAMyro y» (Ha MHOKECTBE IMIPAMBIX );
2. «aucno x 0opie yucaa y Ha 2» (Ha MHOKECTBE HATYPATBLHBIX YHCEN);
3. «quCn0 X MOENUTCA HA 4YUCI0 y 0€3 ocrtaTtka» (HA MHOKECTBE HATYPAIBHBIX YHCEN);
4. «x - cecTpa y» (Ha MHOKECTBE JIFOJEN).

9. Jlng 3amanneiX HA MHOKECTBE A=1{1,2,3,4,5} OMHApHBLIX OTHOILEHWUM p U T:

g={(x,¥)|(x=20y-2) <1}, r={(x,y):2x 2= 3y)

a) 3amMcarb MaTPULEI U MOCTPOUTH TPpauKu;

0) HAWTH KOMITO3HMIIHIO P © T;

B) MCCIEI0BATH CBOMCTBA OTHOWIEHUN p, T U p © T (pe(PIeKCUBHOCTE, UPPEPIEKCUBHOCTS,
CUMMETPUIHOCTE, AHTUCUMMETPUIHOCTE, TPAH3UTUBHOCTS ).

Gl 2%

Hd MHOKCCTBC ,I[E‘ﬁﬂT’BHTEJTE:I—[EIK JUCCJI ABJIACTCA JIH

OOKYMEHT NoarmcCAH
Pexomernoyemas/ mymepam ypﬂ:

Cepbiniar 2COY O BAA T epaTYPEY

Elnx'x Ba TeAHa

3ﬂpHHﬂBﬂ 9. P. Jlekipm mo quckperHon maremaruke. Maremartnueckas 10oruka: yueobHoe
HDEUGHEF 2. P. 3apHHGBa M. T'. Kokorunkoga, JI. A. CeBacteanoB. — Mocksa : Poccuiickuit

0 - l- r i A2 I':"'.I||
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VHUBEPCUTET OpyxKObI HapoaoB, 2014. — 120 ¢. — Pexum gocrymna:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. JIluckpernasa maremaruka Ijis MporpaMMHCTOB @ yueOHoe mocodue / P. Xarrapru.

— Mocksa : Texnocdepa, 2012. — 400 c¢. — Pexwum mocryna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckast padora Ne3. OcHoBHBIE aliredpanyeckie CTPYKTYPhI.

Lenv 3auamuna. llpmoOpecTn HABBIKM ONpPENENEHHA OCHOBHBIX anreOpandecKux
CTPYKTYP U OIPENEICHU UX CBOHCTB.

3HaHuA U yMeHusa, npuodpemaemvie CMyOeHMOM 6 pe3yabmame 0CGOCHUSA MeMbl,
popmupyemoie KomnemeHyuu. 3HAaeT OCHOBHBEIE anreOpandyeckue CTPYKTYPEI U YMEET
OMPENEIATE UX CBOUCTBA.

Teopemuueckan wacmeo.

B wMmaremaruke W pazaMuHBIX €€ IPWIOKCHWAX BAKHYIO POJIb HWIPAIOT TAaKUE
MATEMATUUECKUE OOBEKTEI, KOTOPBIE HA3BIBAOTCA alreOpandecKuMu CTPyKTypamu. B mmpokom
CMBICIIE TIOZT AnreOpandecko CTPYKTYPOH MOHUMAIOT BCAKOE MHOJKECTBO, HA KOTOPOM 3aAHEI
HEKOTOPBIE OMEpAIu (T.€. 3aKOHEBI, CTABANINE B COOTBETCTBUE OJHOMY WIH IAPE AIEMEHTOB IO
OMpPENEIEHHOMY MMPABUIY APYTOH 3JIEMEHT ), 00Magaronme onpeaeaéHHbIMA CBOMCTBAMM.

bOJBEIIMHCTBO CBOMCTB M PE3YABTATOB 00 3THX MHOMKECTBAX MOIYYAIOT, OMUPAACH HA
KOHKPETHYIO OPUPOAY SIEMEHTOB STUX MHOKECTB M HA KOHKPETHBIN CMBICI ONEpanyil Haxg
HUMH. B TO k€ Bpems MHOTHE pe3ynbTaThl MOMKHO MOJYUYWTH HE3ABUCHUMO OT MPUPOIBI STHX
MHOKECTB M KOHKPETHOTO CMBIC/IA OMEPAIMid, & UCXOAA TOJIBKO U3 CBOMCTB 3THX OMEPAIHH.

Cpemn  Takmx  CBOMCTB  OI€pallMid  PAcCMATPUBAIOTCA:  ACCOIMATHBHOCTE,
KOMMYTATUBHOCTb, JIUCTPUOYTHUBHOCTh, HAJIWYNAE CIECHUAIBHBEIX JJIEMEHTOB, O00Iagar0mIINX
OMpeneaéHHBIMI CBOMCTBAMM (HYIE€BOM, €OUHWYHBIN (HEUTPATIbHEBIN), OOpPATHBEIM SIEMEHT K
OAHHOMY H T.II.).

B 3aBUCMMOCTM OT KOJIMYECTBA ONEpAlMA M CBONCTB, KOTOPHIMA OHH O0JIAmaroT,
pPa3M4aroT CIEAYIONME AreOpandeCcKue CTPYKTYPHL.

llonyepynnou Ha3BIBAETCA MHOKECTBO (, HAa KOTOPOM 3amaHa OuMHAapHAs omnepanusa x
(gacto €€ Ha3BpIBAIOT YMHOXKEHHMEM M 0003HAUaroT * ), AJMA KOTOPOW BBIMTOJHAETCA CBOMCTBO
ACCOIMATUBHOCTH, T.€. A JIOOBIX a,b,c € G (axb) *c = ax(bxc) . Ecim B monyrpymnre
UMEETCA HEUTPAIBHBIN SJIEMEHT € (HYJIE€BOW, €IMHUYHBIN), T.€. TAKOM, UTO @ke=exa=a I
mo0oro a€G, To nonyrpynna G Ha3BIBAECTCA YHUMAPHOU (ITOIYTPYINION C HYJIEM; HOJYTPyHIION
c enpuHune). Ecmn B moayrpynme BBIMNOJHACTCA KOMMYTATUBHBIM 3aKOH, T.€. €CIIA I
moOBIX a,bEG a*xb = bka, TO MONyrpynna Ha3eIBAETCA KOMMYmamueHou (NI abenesou).

YHUTapHas MOJYrpynna HA3BIBAETCA epynnou, ecnu mig mo0oro a€G CymiecTByer
oOparueii  smement b € (G, T.6. Takou, uto @b = bka = e. Ecnm momomHUTENBHO
BEIMTOJTHAECTCS CBOMCTBO KOMMYTATHMBHOCTH, TO TpyNna HA3BIBACTCA KOMMYMamugHou (WM
abenegou), 1 B TOM CIyuae OOBIYHO NMPUMEHAETCA AOAWUTHBHAA CHUMBOJIMKA, T.€. OHEpaluA
o003HaAuaercs +, HEUTPATBHEIN  HneMeHnT (), OOpaTHBIN HSIEMEHT K ¢ Ha3BBAOT
MPOTUBOMOJIOKHEIM U 0003Hauaercs: -a.

Ecmn B abeneBou rpymnme (K , +) Hapagy C omepanuen CIOKEHUA + 3agaHa emi€ oaHa
Olmepauus: MPOU3BEAEHUE * (WIM ° ), KOTOpas CBi3daHa C + OUCTPUOYTHUBHEIMHU 3aKOHAMU:
(at+bykc=(a*c)+(bxc) ax (b+c)=(axb)+(axc) ana moOeix abec € K u
Oxa=ax0=0 nna moboro a € K, to K HaswBaerca xoirvyom. Ecmi B xonene (K |, +, %)
DOTIOJHUTERHO IS POU3BEIEHUSA * BEIMOIHACTCA ACCOIMATUBHEIN 3aKOH, T.€. €CIH

(ak b) xc=ax(bxc) nna moOwix a,b,c € K,

TONNA A FAIPIRASECS ACCOYUAMUEHBIM. A €CIM KPOME TOTO CYIIECTBYET CIMHITIHEIN

Ceprucbnge MERT (D4 E e BiEROIEITobkg=y¥ ]l =g nma1 mo0oro a€ K, TO KOJIBIIO HA3BIBAETCA VHUMAPHLIM
e Y kofterom ¢ 1Y BEMT' e kombe BEITONTHSIETCS KOMMYTATHBHBIH 3aKOH I %, TO KOJBIIO

HA3BIBACTCA K {1-11,-11)/‘??1 AdMUGHBIM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



ACCOLIMAaTUBHOE YHUTAPHOE KOJBIO, B KOTOPOM KaKABIM HEHYIEBOM SJIE€MEHT d MUMEET
oOparHelii @', T.e. TakoM, 40 aka' = a*a = | HaswiBaercs merom. KoMMmyTaTuBHOE TEIO
HA3BIBAETCA HOACM.

KﬂHTpﬂﬂthlE BOIPOCHI H 3a/ITaHHHA

SBngerca Jm  CIEnyomIEe MHOKECTBO TPYHIOH, KOJBIOM, IIOJIEM OTHOCHTEIBEHO
CJIOKEHWA YUCENT M YMHOKEHUA YU CEIL:

Bapuanm I. - MHOXKECTBO OEUCTBUTEILHBEIX YHUCET,

Bapuaum 2. - MHOXKECTBO pallMOHAILHBEIX YUCET,

Bapuanm 3. -MHOKECTBO IEIBIX YHUCEN;

Bapuanm 4. -MHOKECTBO HEOTPHUIATENBHBIX PAIMOHAIBEHBIX YU CET,

Bapuarnm 5. -MHOKECTBO HATYPAJIBHBIX YHCEI,

Bapuanum 6. -MHOKECTBO HEOTPULIATENLHBIX JEHUCTBUTEILHBIX YU CEN,;

Bapuanm 7. -MHOXKECTBO YETHBIX IIEJIBIX YUCEN,

Bapuanm 8. -MHOKECTBO HEOTPUIIATENBHBIX IENEIX YHUCEN;

Bapuanm 9. -MHOKECTBO MPOCTHIX YUCEI;

Bapuarm 1(). -MHOXKECTBO KOMITJIEKCHBIX YU CEN?!

OtBer oOocHyUTE.

Pexomenoyeman numepamypa:

OcHoBHad IHTEpaTypAa:
3apumnoBa, J. P. Jleki mo quckpernoit maremaruke. Maremarnueckas moruka: yueOnoe
nocobue / J. P. 3apunosa, M. I'. Kokorunkosa, JI. A. CeBactesanoB. — Mocksa : Poccuiickuit
VHUBEPCUTET OpyxKObI HapoaoB, 2014. — 120 ¢. — Pexum gocrymna:
http://www.iprbookshop.ru/22190.html

Jlomo/IHNTe/IbHAA JTHTepaTypa:
Xarraptu, P. JIluckpernasa maremaruka Ijis MporpaMMHCTOB @ yueOHoe mocodue / P. Xarrapru.

— Mocksa : Texnocdepa, 2012. — 400 c¢. — Pexwum mocryna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckass padora Ned. Onepanuu HAJA BbICKa3bIBAHHAMH. Ta0aHnbI
HCTHHHOCTH. Jlornueckue 3ajJaun.
Ilenv s3anamusa. IlpuoOpecTn HABBIKM — BBEINOJHEHWS JIOTMYECKMX ONEpauMil Hax

BEICKA3BEIBAHHAMH.
3Hanua u ymeHus, npuoopemaemple CMYOeHMOM 6 pe3yjbmame O0C60EeHUS NeMbl,
opmupyemple KomnemeHyuu. 3HAET OCHOBHBIEC MOHATHS TEOPUH BBICKA3BIBAHWI M YMEET

BBIMTOJIHATh OMEPAI[UA HAJ BBICKA3BIBAHUAMH, CTPOUTH TAOJIMUIY MCTMHHOCTH BBICKA3BIBAHUS,
MPUMEHATE ITOJIyUYEHHBIE 3HAHUS K PEIICHUIO JOTHYECKUX 3a7ad.
Teopemuueckan uacms.

OCHOBHBIM TOHATHEM MATEMATHYECKOH JIOTHKHW ABJIAETCS TMOHATHE 6blcKd3bleaHus. 1o
BBICKA3BIBAHUEM OOBIYHO MOHUMAIOT BCAKOE MOBECTBOBATEILHOE ONPEAI0KEHNE, 00 ICTUHHOCTH
WM JIOKHOCTH KOTOPOTO HMMEET CMBICI TOBOPUTH. BCAKOE BBICKA3BIBAHUE ABIAETCA JIHMOO
UCTUHHBIM, JHOO JIOKHBIM, HO HE MOXKET OBITh OJHOBPEMEHHO HCTUHHEIM W JIOKHBEIM.
Pazmigaror mOpoCThEIE UM COCTABHBIE BBICKA3BIBAHMA. BEBICKa3pIBaAHWE, MOPEICTABIISIONIEE
CBA3BIBAHUE MPOCTHIX BBICKA3BIBAHUI B COCTABHBIE OCYMIECTBIIAETCSH MOCPEOCTBOM JIOTHIECKUX
OTepanuii, HA3pIBAEMBIX CBA3KAMHU.

Ompuyaruem BBICKA3bIBAHUS X HA3BIBAETCA HOBOE BBICKA3BIBAHHME, KOTOPOE ABIAECTCA
WCTUHHBIM, €CJIM BBICKA3LIBAHME X JIOKHO, M JIOKHBIM, €CJIHM BBEICKA3BIBAHNE X WCTHHHO.

Otpurianue BEICKAa3bIBaHuA X 0003HAYAETCS X Y UUTAETCS «HE X» WIN «HEBEPHO, 94TO X».
@mﬁﬁ%ﬁ% BBICKA3BIBAHUM X, V HA3BIBAETCSA HOBOE BEICKA3BIBAHHUE, KOTOPOE
Ceprut IRIITAEHES MCTHIHEIE- SR Q0aoBEECKA3pIBAHNS X, Y UCTUHHEI, U JIOKHBIM, €CJIM XOTS OBl OTHO

Branengyy  pSCY*910 IR0 ARRORBIOHKIIA BBICKA3BIBAHMIT o0003Hauaerca cumBomoM X Y mwm X&Y

(unTaercs: «X 1 Y»).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Lu3vronkyueu NByX BBICKA3BIBAHMM X U Y HA3BIBACTCS HOBOE BBICKA3BIBAHUE, KOTOPOE
CUMTACTCA UCTHHHBIM, €CIIM XOTSA OBl OJHO M3 BBICKA3BIBAHMI X, Y MCTHHHO, U JOMKHEIM, €CIH
OHM 004 JI03KHBI. JIN3BIOHKIMA BBICKA3bIBAHMM 0003Hauaercsa X' Y (uuraerca: « X um Y»).

Hunaukayueu IBYX BBICKA3BIBAHUM X, Y HA3BIBAETCSA HOBOE BBICKA3BIBAHHME, KOTOPOE
CUMTAETCA JIOKHEIM, €CJIM X UCTUHHO, 4 Y — JIO)KHO, © UCTUHHBEIM BO BCEX OCTANBHBIX CIydasX.
MMmmkaiiis BEICKa3bIBaAHHHM 0003HAYACTCS CUMBOJIOM X—Y (UuTaercs: «eciau X, TO Y»).

JKeueaieHyueu NBYX BBICKA3BIBAHMI X, Y HA3BIBAETCS HOBOE BBICKA3BIBAHME, KOTOPOE
CUMTAETCA MCTUHHBIM, KOTZa 00a BBICKA3BIBAHMA X U Y NUO0 OTHOBPEMEHHO MCTHUHHEI, THOO
OMHOBPEMEHHO JIO¥KHBL, 1 JIOKHBIM BO BCEX OCTAIBHBIX CIyUasx. JKBUBAICHIMA BHICKA3BIBAHUN
0003Hagaerca CUMBOJIOM X <Y (uuraercsa: «X TOraa U TOJLKO TOTA, KOrma Y »).

Bcesakoe cioxHOE BBICKA3BIBAHME, KOTOPOE MOMKET OBITH IMOJIYIEHO W3 HIEMEHTAPHBIX
BBEICKA3BIBAHUM MOCPEACTBOM MPUMEHEHUS MEPEUNCICHHBIX JOTUYECKUX OMEPaluil, Ha3bIBACTC
gopmyrou anrceopor aocuku. Jlse (Qopmyner amreOper morukm A u B HasemaroTcd
PABHOCUTbHbIMU, €CIIM OHU NPUHUMAIOT OJMHAKOBBIE JIOTUUECKUE 3HAUEHUA HA 0OOM HaAbope
3HAYEHUN BXOIANIMX B (POPMYJIBI SJIEMEHTAPHBIX BEICKA3BIBAHMI. PaBHOCHIBLHOCTE (POpPMYI
0003HAYArOT 3HAKOM = , a 3armuck A = B 03Hagaer, uro (popmynsl 4 U B paBHOCUIILHEL.

Baueiimme paBHOCWIBHOCTH anreOphl IOTUKA MOKHO pa3OUTs HA TPHU TPYIIITEL:

1. OcEOBHEICe PARHOCHIALHOCTH:

L x&x=x

2 ryur=x — @AKOHEI AZEeMIIOTEHTHOUITH.,
3-& I&u =5 .

4, *»vu=U

5 x&r =21

IH

6. xva==x |
on -~ X& X =7 — BAKOH DPOTHBOpeYHA.
B. v X =u — BAKOH HCRIIY¢HHOTO TDPETHLETO.
9.
c

X = x — 3AKOH CHATWA ABONEHOIro OTpANAHUA.
= oA T H — oA W y

Ter——

3. x&y=xv

=

4, xvy=x&y

b, x&y=xvy

3. PABHOCHILHOCTH, BMDAEAIIHEE OCHOBHEIC JAKOHET
ANTe0pEl JOFHKM!

l. x&y=py&kx — HOMMYTATHBHOLT: KONLIOCHKITHN,
2, Xvy=yvXxX — KOMMYTATEBEOCTh HUILIGHRKIOHH,

3. x& (y& z} = {:l:& y)& 2 — ACCOOMMATHBHOCTL KOHDBIOHK-
IXFH.

4, xv{yva)=(¥vy)vz - acconmaTEBROCTD AMFHIOHK-
ndA, |

5. x&(y v 2) = (x& y) v (x& 2) — pucTpEbyTHEROCTL KORS-
IOEKIOAA OTHOCATENBHED JEIROHKONEA, |

6. x v(y&:) = (x vy}&{x 'v"z) — ARCTPHOYTHBHOCTh EAIL-
IOEKIIEN OTHOCHTEAALHEO HOSBLIOHKIAN. |

KYMEHT NOOMNUCAH . .
@ﬁwﬁdﬁﬁgﬁm.ﬁ MOoHCOeCMBEHHO UCMUHHOU (Mmaemoioauell), €CiIiM OHA MPUHUMAET

CeptdBHAYCHH O MHOTHHAN TP/ BUERBHAICHUAX BXOOANINX B HCC MCPEMCHHBIX. (I)DpM}’I[ﬂ HA3BIBACTCA

B . le6 T An
S mooicdecméenHo " TONCHOU, " ectm  OHA TTPUHUMACT 3HAYCHHE <(JIOKBY» NPH BCEX 3HAYCHHAX

BXOIOAMNIHNX B HEC HEPEMEHHI:IK.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Ipumep: lokasars, uto popmyna A = X — (y — X) TOKIECTBEHHO UCTUHHAS.
Pemenue: [Togsepruem popmyny A paBHOCHILHBIM NPEOOPA30BAHM AM:

A=x—(y—x)= xV(yVvx)=xVv(xVvy)=(xvx)Vy=1vy=1
BLIBDQ;Z q)DpM}’I[H TONICCTBCHHO HMCTHHHA, TAK KdK BCCrd HMCCT 3HAUCHHMC «MCTHHA»

wm «1».  Jlokazars TOXKIECTBEHHYK UCTUHHOCTE (POPMYIBI MOKHO M C MMOMOMIBIO TAOIHIIBI
UCTUHHOCTH. Hanmpumep, misa paceMoTpenHou (popmynsl A Tabmuiia MCTUHHOCTH UMEET BU:

x X (y = x)

— X

=== =
=== = <
~ ||~ ~ <
===

Jlns Toro, 4T0ORI pemMTE 33049y C TOMOIIBI0 AITEOPEI TOTHKH, HEOOXOAMMO:
- BBECTH KpaTkue 0003HaueHusA 1A CPOPMYIMPOBAHHBIX YCIOBUM M COCTABUTH JIOTHUECKYIO
(opMy Ty, BEIPAKAIOIIYIO YCIOBHE 334149l B CUMBOJMYECKON (hOpPME;
- I TIOJIy4EHHOU (POPMYJIBI HAWTH C MOMOIMIBI0 PABHOCHIBHBEIX IMTPE0Opa30BaHUIT BO3ZMOKHO
0oJie€ IPOCTYIO0 PABHOCWIBHYIO (DOPMYITY;
- MOJB3YACH HAMAEHHOW 0oJyee mpoCTOr (POPMYIION, mepeuas K CIOBECHOU €€ (pOpPMYyITHMPOBKE,
OMPENEIUTE PEMIEHNE 3aTaUH.

[Tpumep:
[Tocne oOcyxknmeHus cocTaBa Y4YaCTHHKOB, OTHPABIMIEMBIX Ha KOH(epeHuuro, OBLIO

PEMIEHO, YTO JOJIKHEI BRIITOTHATECS JBA YCIOBUA: a) €CiIu moeaeT ApOy30B, TO JOJKHEL TOEXATh
enie bprokBun wm Bummesckuit; 0) ecm moexyt ApOy30B m BumiHeBckuil, TO MOEOET U
bprokeun. Hantu Oonee npocTyro CIoBeCHYIO (POPMYTHUPOBKY HPHUHATOTO PEMIEHHA O COCTABE
YUYaCTHUKOB KOH(epEHINN.

Pemenne: Hasnauenme na koH(pepenmpro ApOy3oBa, bprokBuna u BumneBCckoro
0003naunm OykBamu A,b,B coorBercrBenHno. Torma ycmoBue a) MOKHO 3amucaTths B BUAE A —
B'B. a ycnoBue ©0) B BUOE A"B — B. Tak xak o00a YCIOBUA MOJLKHBI BBEITOITHATHCS
OOHOBPEMEHHO, TO WX COEAUHUM JIOTMYECKOH CBA3KOM «w». [losroMy mpunHsATOoe pemeHue
MOJKHO 3aIIMCATh B BHJE CAEAyromel cumsomueckoin popmymsr: (A — B'B) " (A"B — B). C
MOMOILBIO PABHOCHIIBLHBIX IIPE0OPA30BAHUI YIPOCTUM COCTABICHHYIO (DOPMYIIY:

(A BVB)A(AAB2E)=(AVEVBIA(AVBVE)=(AVE)V(BAB)=A-F

CumBomueckas (popmyna o3Hagaet: «Ecimm moener ApOy30B, TO moener u bprokBun». 310 U
€CTh HamOomee mpocTas CIoBeCHas (POPMYyIHMPOBKA MPUHATOTO PEIIEHUS O COCTABE TPYIIIIEI
COTPYIHUKOB, OTIIPABIAEMBIX HA KOH() EPEHIIMIO.

KﬂHTpﬂﬂthlE BOIIPOCHLI H 3a/TaHHUH .

3amaga 1. Jlokazare TOXKIOECTBEHHYI0O MCTHUHHOCTh WM TOKIECTBEHHYIO JIOKHOCTH
(popMyJI C TOMONILIO ) PABHOCUIIBLHBIX MPE00Opa30BanHuil; 0) TaOIUIEI HCTUHHOCTH (POPMYIIBI:

. (x2y)2(y2%)

2 (y=2Xx)2(x2>y)
5 3v)9% .

] ﬂﬂg()y( HXU&H i:anH ] X '

NEKFERIiHEN m@@-a Dy[)
Ceptudmkatr: 2C0000043ESABBBO952205E7BAS0006000 E|43E
Bnapeneu; LUEEEIDBEI(T%H}I{W@%D}F@ ( ( X =2 y ) - ( X=27 ) )

¥

r
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x=>(xVy)
XANY=?X

¥

XVy+EV& ;
(z—)x)—)((zéy)—)(z—)xf\y))

1. (x3y)3((y=>z)3(xvy=2z))
3agaua 2. IlelTasgce BCOHOMHUTE MOOEOUTENEH NPONUIOrOJHUX COPEBHOBAHUM IO
CTpens0e, ATk OBIBIINX 3PUTENEH 3aSBUIIN:
A) Axton ObLT BTOPBEIM, a4 bopuc — maTeIMm,
b) Buktop Ob11 BTOpEIM, @ JleHUC — TPETBUM,
B) I'puropuii 0511 mepBEIM, 2 bopuc — Tpersum,
I') AnTon OvLn TpeTeuM, a EBrenuit — mecrtsim,
J1) Bukrop Ovu1 Tpetpum, a EBreHmii — ueTBeproIMm.
BrniocnencTBuu BBIACHWUIOCH, YTO KAXKIBIH 3PUTETs OMMUOCA B OJHOM W3 IOBYX CBOMX
BBICKA3BIBAHNN. KaKOBO OBLIIO HCTUHHOE PACIIPENEIEHUE MECT HA COPEBHOBAHMAX /
3amaua 3. bpayny, [Ixoncy um Cmury mnpenbsaBieHO OOBUHEHHME B COYYACTUHU B
orpabimenun Oanka. [loxururenu CkpelmMCE HA NMOMXMAABIIEM MX aBromoOwie. Ha ciencrBum
bpayn mokazan, 4to mpecTymHUKH Oblmi HA cuHEM «brrowkey; [[xOHC ckazam, 4Tro 3TO OBLI
uepHeiid «Kpaitcaep», a Cvut yrBepxkgan, 9ro 510 0b1n «Dopa Mycranr» U HU B KOEM CiTydae
He cuHuH. CTaio U3BECTHO, 4TO, K EJIas 3anyTarTh CIEACTBUE, KA U3 HUX YKA3aJ MPABUILHO
00 TOJIBKO MAPKY MAalMHEL, MO0 €€ 1BeT. Kakoro neera Obla aBTOMOOMIE M KAKOW MAPKH?
3amada 4. BepuyBumice nomoit, Merps mo3sonun Ha Hadepexnyo Opdesp.
- T'oBopur Merpn. Ects HOBOCTH?
- Ha, med. IToctymm cooOmieHus 0T UHCIIEKTOPOB. ToppaHc yCTaHOBUI, uTO eciu DpaHcya
Obl1 mesH, TO MO0 OTheH yOmimna, nudoo @Opancya mxer. JKyccpe cuuTaer, 4TO0 WIHM IThEH
youmia, nin @pancya He OblT MbsAH W YOMMCTBO HMPOM30OLUIO IMOCHe moyHouu. Mucmekrop
Jlroka mpocun nepenars Bam, uro ecim yOMUCTBO MPOU30NLIO MOCIE NOTYHOUYH, TO 1100 ITEEH
yomiia, muoo dpancya mxer. 3aTeM 3BOHWIA. ..
- Bce. Cmacu0o. Ororo mocrarouno. — Kommccap monoxun TpyOky. OH 3HAN, 94TO TPE3BBIU
Opancya HUKOrga He JKeT. leneps OH 3HANT BCeE.
Kaxou BeiBoz caenan komuccap Merpa? Kro copepun yOuictso?
3amaua 5. CrymeHram OOBABUIM, 4YTO B IMOHEAEIRHUK OyIOeT OAHO 3aHATHE TIO
KPUMHUHATMCTUKE U OJHO IO MATEMATUKE, MPUYEM, €CIIM HA MEPBOM ITape MATEMATUKH HE Oy IeT,
TO KPUMHUHAIUCTUKA OyeT Ha BTOPOM Mmape; €CIu TPEThA Mapa HE MATEMATHKA, TO YETBEPTAS —
KPUMHUHATMCTHAKA; €CIM MAaTEMAaTHKa OyAeT Ha MEPBOM MMAPE, TO KPUMUHAIUCTHKA — HA TIATOM.
Onpenemmre, HA KAKOU nape OyoeT KpUMAHAINCTHKA, 4 HA KAKOU MATEMATHKA.
3anaua 6. Yersipe crynentku A, E, C, P noceniaror yHUBEPCUTET MO OUYEPEAN U BEAYT
oOupmi koHcmekT Jekiuil. HeoOxomumo coctaBuTh rpauk TOCEMIEHUMA HA OmMDKANIIYIO
HEJIEITI0, YUYUTHIBASA, YTO:
A) IlonenenbHUK — I€HB CAMOCTOATENBHOU PaOOTEI HA KypPCE, U B YHUBEPCUTET HE XOIUT

HUKTO, 4 B Cy0OOTY HE00X0anuMO OBITE BCEM.
b) C u P He cMOryT MOHTH HA 3aHATHA BO BTOPHHK B CBA3H ¢ OOJILIION 3aIPY)KEHHOCTEIO B IIOHE/IEIEHHK.

B) Ecom C Brniiger B cpeny wmi P — B uerBepr, To E cornacurcsa noOBIBATE HA 3AHATUAX B
MATHUILY .

I') Ecrm A ne nmouner B BY3 B uerBepr, To E nmo3somr cede cxoquTs Tyaa B Cpemny.

J1) Ecnu A wnm P OynyT B uHCTHTYTE B Cpeny, TO C CMOKET MOUTH B IIATHUILY.

E) Ecmu P B maTHuny BMECTO MHCTUTYTA HOMIET HA CBAAbOy mOApyrH, TO A ImpUAETCA

CXOIIUTH ﬁm%%m}mm a C — B ueTBepr.

Copmudukar  2C0DAMAERphpoLETHIPE M EQERPYAHNKAM YTOIOBHOTO pO3bIicKa — AHTOHOBY, BexoBy, ComoBy,
Bragencl e By REFON OHMOCOTHPABUTECA 10 CIyKEOHOM HEOOXOIMMOCTH B UETBIPE PA3JIMYHEIX TOpoaa

© % N
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— Mocksy, Ogeccy, Kues u Cragponoss. Onpenenure, B KAKON rOPOJ JOIKEH NOEXATh KaK IbIN
W3 HUX, €CIIM UMEIOTCS CIEAYIONIME OTPAHNY CHUA :
A) Eca A ne ener B Mocksy, To C ue ener B Onmeccy.
b) Ecnu B ve ener nu B Mocksy, vu B CtaBpomnoins, To A exer B Mockay.
B) Ecrma C ne enger B CraBponons, To B ener B Kues.
I') Ecnu /] ve ener 8 Mocksy, To B He ener B MocCkBy.
J1) Ecmu ] ue exer B Onmeccy, To B He ener B8 Mockay.
3amaua 8. Corpymaukam ['MBJI/I AmnppeeBy, Kocruny, CaBenseBy u JlaBeInoBYy
MOPYYEHO AEKYPCTBO HA 7-0M, 8-0M, 9-om m 10-om ygacTkax tpaccel. Ilpu mposepke mocine
OeKYpCTBA OKaszanoce, 49ro HA 10-0oM ywyacTke mNpOM30MIIO OOPOKHO-TPAHCIIOPTHOE
OPOUCHIECTBUE, HNOAPOOHOCTH KOTOPOTO HM3BECTHHI AekypuBmieMy corpyaHuky ['MBJ/IJI. He
VHIEAUINE JOMON COTPYIHHUKH MOCIE OEKYPCTBA COOOMIMIN O CIEAYIOMIEM:
Annpeesn: «4 nexypun Ha 9-om yuactke, a CaBenseB - HA 7-OM».
Koctun: «J1 nexypun Ha 9-om ygactke ,a AHOPEEB — HA 3-0M».
CasenreB: « S pexypwt Ha 8-0M ydactke, a Koctun — na 10-om».
JlaBpiioB  yxe ymen aoMou. B mamsHEWmeEM BBIACHWIOChH, 4YTO KAaMXKIbIN
MIJIAITAOHEP B OJHOM M3 ABYX BBICKA3BEIBAHUWI TOBOPWI MPABAY, 4 BO BTOPOM €€ CKpPhIBAI. KTO
W3 COTPYIHHUKOB HA KAKOM YYaCTKE OEKYPHI?!
3amaga 9. Ompenenure, KTO U3 YETBIPEX CTYAEHTOB CAAT SK3aMEH IO MATEMATHKE, €CIIH
W3BECTHO:
A) Ecnu nmepBeIi ¢jjai, TO H BTOPOH ¢Jiad.
b) Ecnu BTOpOUM Coan, TO TPETHUN €Al WIM NEPBEIA HE CHAI.
B) Ecmu ueTBepTEIi HE COat, TO NEPBBIN COAJ, 4 TPETUI HE CHAI.
[') Ecni weTBepTHIN oA, TO M MEPBBIN COA.
3amaua 10. Ha Bompoc: «KT0O u3 Tpex CTyIEHTOB M3ydal MATEMATHUYECKYIO JIOTUKY?»
MOJIYUEH BEPHBIN OTBET — «ECaM m3ydan nepBelil, TO U3y4al U TPETUN, HO HEBEPHO, UTO €CIIH
M3y4ai BTOPOH, TO U3YYaAJI U TPEeTUi». KTO 3 CTYIEHTOB M3ydal MATEMATHIECKYIO JTOTUKY

Pexomenoyeman numepamypa:

OcHoBHas JIUTepaTypa:

3apumoBa, 2. P. Jlekumm no mguckperHon wmaremaruke. Marematnueckas JOTHKA:
yueOHoe mocodbue / 3. P. 3apunosa, M. I'. Kokoruukosa, JI. A. CeBactesinoB. — Mocksa :
Poccwitckmit  yauBepcurer apyxOer nHapomos, 2014, — 120 ¢. — Pewum pocryma:
http://www.iprbookshop.ru/22190.html

Jlono/IHUTe ILHAS JINTepaTypa:

Xarrapru, P. Jluckpernas maremaruka Ajas OpOrpaMMHUCTOB : yuebHoe mocodme / P.

Xarraptu. — Mocksa : Texmocdepa, 2012. — 400 c. — Pexum pocrtymna:
http://www.iprbookshop.ru/12723 .html

IIpakrHueckast padora NeS. Ucunc/ieHNe BoICKA3LIBAHUNA. AJTOPHTM YHH(H KA IIAH.
IIpaBuia BbIBO/A.
Ilenv 3anamua. IlpnoOpecTH HABBIKM NPUMEHEHMWA IIpaBWIA BBIBOAA, AJITOPUTMA

YHU(DUKATHH.

3Hanus u ymeHusn, npuoopemaemple CMYOCHMOM 6 pe3yjibmame O0C60€HUS NieMbl,
dopmupyemuie komnemeHyuu. 3HAET aNrOPUTM YHU(PHKATIMHM U YMEET TPUMEHSTE MMPABHIIO
BBIBOIA.

Teopemuueckan wacms.
PaccmoTpum apeBHEeMIIMM 00paszel] JIOTUYECKOTO BeIBOAA — cuurorusm: «Bce monu
CMEpT}mgﬂmﬁ%ﬁ%%. CnegoBarensHO, COKpar CMEPTEHY.
Cepruchukar:  2COARSEIDOPMAITBBAPROTPAKAT YMO3AKIIOUCHAS: HAYUWTHE KOMITBIOTEpP TIPOBEPAThE HX
e A BISTBHOCTD 1. ABTOMATIUEeCKH TeHepupoBaTh momoOubie? Ham mpuMep cOCTOMT M3 ABYX

[TOCEINIOK «BCC JHOIH CME‘pTHLI}}, {{CDI{pHT - UCIHOBCK» H 3dKJHOUYCHHMA {{CDI{pﬂT CME‘pTE‘H}},
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UCTUHHOCTE KOTOpPOTO CIEAYET W3 HMCTHUHHOCTU IOCBUIOK. 3JamUIIEM IIEPBYIO ITOCBUIKY HAa
«ITPETUKATHOM) S3BIKE: « VX €CITM X - YEJIOBEeK, TO X cMepreH». Ha ocHOBaHMM 00MIE3HAUMMOM

popmyner  Vx P(x) — P(a) norugso, OMyCTHUB B BEICKA3BIBAHUY KBAHTOP V, MOJICTABUTH BMECTO
x Coxkpara: «ecnu Cokpar - genoBek, T0 Cokpar cmepreny». IloctaBum pagom ¢ MOITydEHHBIM
BBICKA3BIBAHUEM BTOPYIO MOCBUIKY CHJUTOTU3MA U HOJIYUYUM PE3YIALTAT, KOTOPEIA 0(DOPMIIAETCA B
CJIEIYIOMIEM BHUIE!
Ecm Cokpar genoBek, T0 Cokpar cmepreH.  CokKpar - 4eI0BEK.
Coxkpar cMepTeH.
B o0mem cimyuae Ham 4eprodl MOMENIAIOTCA JOTHYECKUE (DOPMYIBI-MOCBIIKU A.B,
MCTUHHOCTE KOTOPBIX FAPAHTUPYET UCTUHHOCTE 3akmodyeHus C:
A.B
C
CroBecHas 3amucCh MPABWI JOTMYECKOr0 BEIBOAA 3BY4YWT Tak: «M3 manueix (opmyn-
mocsIoKk A,B  cnenyer ¢opmyma-zaxmouenue C.»  (coxpamenno: 4B — C). Ilpu srom
CUMTAETCA, 4TO (POPMyIa-3aKIFOYCHUE UCTUHHA IT0 KPAUHEW MEpPE IMPH BCEX TAKUX 3HAUYCHMAX
MPEeINKATHBIX, IPEAMETHBIX U BBEICKA3BIBATENRHBIX MEPEMEHHEBIX, IIPH KOTOPBIX 00pamniaroTcs B
UCTUHY BCE (POPMYIBI-MOCBUIKM. Meron mareMarndecko WHAYKIWWA, O(POPMIEHHBIM Kak
MPAaBHJIO BRIBOA, IPUMET BU:
P(), P(k) — P(k+1)

Vn P(n)
[IpuBemem HEKOTOPEIE TPABHIIA BEIBOJA, paboTaroniue B 0a3ax 3HAHMIA:
A=>B,A
B - mpaBuIIo 3akmoueHud (modus ponens),

A=>B,B->C

A=>C - IPABHJIO CHJLTOTH3MA,

w\ ! ] ~ - CIICIH AJTH3a1[U,

AUB - BBEJIEHNE KOHBIOHKI[IH.

Paccmotpum cnemyronii mpuMep. B 0aze maHHBIX XpaHATCS CBEACHUA O COTPYIHHKAX
yupexknenus [lerpose, Banose, Ky3nenose, flkosnese (B mampuenmem 0003Hauum nx kKak ll,
W, K, A). JlomxHOCTHAA nepapxus OMACBIBAETCA C MOMOMIBIO IBYXMECTHBIX ITPEIUKATOB:

PYK(II,1) o3nauaer, uto [lerpoB pykoBogut MiBaHOBEIM,

OTY(Y.X) o3nauaer, uto Y orunreiBacTcs nepex X.

B 0a3e mannbx xpansarcs Tpu (akra:

1: PYK(ILWN),

2: PYK(H.K),

3: PYK(K, ).

Jlamee omMCHIBAIOTCA OBA MPABWIA BEIBOAA, KOTOPBIE UMEIOT MECTO B PACCMATPUBAEMOI
OpPEIMETHOM 00acTu:

1: VXY PVK(X)Y)— OTY(Y,X) - ecmu X pykooaur Y, To ¥ OTYHUTEIBAeTCA mepen
X,

2: VXY,T PYK(X,V)'OTU(T,Y) -OTY(T,X) - ecorm X pykosoaut Y u T OTUMTEIBAETCA
nepen Y, To T otaureiBaercsa nepen X.

TpeOyerca mpoBepUTE 3anpoC MOJB30BATENA: JOKEH JTH fKOBJIEB OTUMTHIBATHCA MEPEN

Upanosriyt (10)€CTE, CAEHaTE 3akmouenne OTU(S,H)).

Ceprunar B0a3€: FAHHBRC FAKOTO(PAKTAsHET, OTHAKO IPEIUKAT, OMUCHIBAIONINI HHTEPECYIONIYI0 HAC
Bnage; T3k, BETPEUACTES B ipaBiiax 1 u 2.

HpHME:HHH npaBuio | k ¢paxry 3, moayunum popmyy:

uTeneH: c 19.08.202
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PYK(K,1)—OTY(51,K).
[Tpumensem k HeH 1 paxTy 3 mpaBuiIo BEIBOAA modus ponens:

PYK(K.S)->OTU(SLK)., PYK(K.S)
OTU(SL,K)

Tax kak ucxogHeie BEIpakeHNA ObLT UCTUHHEL, TO 3akmouenne OTY(S,K) - noBeii (pakt
- TAKIKE ABJIACTCS UCTHHHEIM.
[Tpumenssa k OTY(SLK) u paxry 2: PYK(M,K) npasuno 2, noxyunm popmyiry:
PYK(UK)'OTY(SLK) — OTU(SLN),
ykaseiBaronlyto Ha orBer OTYU(S, M), koTopeni ogHako, HAno enie npoBepurs. J{as 3Toro
cea3eBaeM (pakrt 2 u O TY(S,K) mpaBiiom «BBEIEHUS KOHBIOHKITUI:

PYK(AK), OTY(SLK)
PYK(MK)'OTU(SLK)

M HAKOHeIl, mpuMeHsas modus ponens, 000CHOBEIBAEM PE3YIILTAT

PYK(MLK)Y'OTU(LK) - OTU(SLN), PYKML.K)'OTU(SLK)
OTU(SL W)

DAONIMN YTBEPAWUTENEHEIT OTBET HA 3alpOC, NEUCTBUTEILHO M SIKOBJIEB OTUUTEIBACTCS

nepen iBaHOBEIM.
KoHTpo/IbHbIE BONIPOCHI H 3a{aHHS:

Jlokazate cnengyromniye TOKAECTBA BHAUAJIE HA A3BIKE TEOPUM MHOKECTB, 4 3aTEM —
Ha A3BIKE TEOPUH TO0KA3ATENbCTB:

) AN(AUBJ=A
0) AU[AﬂB):A :
sy AU(BNC)=(AUB)N(AUC)
ry AN(BUC)=(ANBJU(ANC)
¥ <. I <

1

3

b

1)

Pexomenoyeman numepamypa:

OcHoBHas JIUTEpaTypa:
3apumnosa, J. P. Jlekim mo nuckperHoun maremaruke. Maremarngeckas noruka: yueobHoe
nocobue / 3. P. 3apunosa, M. I'. Kokorunkogra, JI. A. CeBactesaunoB. — Mocksa : Poccuiickuii
yHUBEpPCUTET OpyxKObl HapoaoB, 2014. — 120 ¢. — Pexum gocrymna:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTEpaTypa:
Xarraptu, P. Jluckpernas maremaTrka qis MporpaMMHUCTOB : yueOnoe nocodbue / P. Xarrapru.

— Mocksa : Texnocdepa, 2012. — 400 c¢. — Pexum goctymna:
http://www.iprbookshop.ru/12723.html

IIpakTHueckass pabora Ne6. Mcunc/ieHHe npeIdKaToB. ABTOMATHYECKOEe J0OKA3ATeILCTBO

TeopeM. MeTo] pe30./II0LIHIi.
Ilens 3auamus. IlpnoOpecTH HABBIKM MATEMATHMYECKH AHAMW3UPOBATH CYKIEHUA C

MOMOTIBIO MMPEANKATOB, IPUMEHATE METO PE30IFOLMH I JOKA3aTEILCTBA TEOPEM.

SHaHUA  HoMerltsy cHpruoopemaemple CMmyoeHmomM 6 pe3yibmame O0C60CHUA MmeMbl,
_ ¢ﬂm_upﬁ$ﬁﬁ%*%ﬁﬁﬁ%ﬂ%ﬁﬁ;uu. 3HaeT OCHOBEI MCUMCICHHS NPEIUKATOB M yMEET NMPHMCHIATE
Cepruchkart 2C0D00043E9ABBRBI52205E 7BAS00060000043

Bnanen TPV AHATMBE, CYKICHU] o
Teopemuueckan wacmo.
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N PaccMOTpUM MCTUHHOE BEICKA3BIBAHME «S5 - LIEJI0€ YUCJIO0» U JIOKHOE BBICKA3BIBAHUE
«egrenoe gucioy». OOyl 4acTh MX MOKHO BBIJEIUTE KaK ITPEIJI0KEeHHE-IA0I0H « - remoe
CIIO», TMPH TOJCTAHOBKE B KOTOPBIM KOHKPETHOTO YHCJA IOIyYaeTcsi KOHKPETHOE
BEICKa3eIBaHKe. Beema o0o3mauenue: P(x) = «x - memoe aucao», moayuanm P(5)=1; P( %) =0 .
Tenmeps mycts P(x) = «x - oBom». 3aMmenias X HAa KOHKPETHBIE IUIOABI, MOJIYyYaeM HUCTHHHOE
BeiCKazeiBanne P(JIYK)=1, mwmt noxuoe: P(CJIMBA) =0
HazoBem mpeduxamom P(x) npenmokeHue, 3aBUCANIEE OT MEPEMEHHOM X,
OPUHAAIEKANIEN HEKOTOPOH MpeaMeTHou obmactu - muoxkectsy U: xB8U. B nepBom mnpumepe
HHR, B0 BTopoM U - 5T0 MHOKECTBO mionoB. [Ipu moacranoBke (PUKCUPOBAHHOTO SJIEMEHTA
BU npenukar P(x) npespamaercsa B Beickaseisanne P(a)EB{0,1}. Takum 0Opaszom, mpemukar
MOKHO CYMTATH JIOTMYECKOM (DYHKIMEH, OIPEHEIECHHOM HA JJIEMEHTaX MHOKECTBA U
OPON3BOIBHOU MTPUPOJHL.
U pazbuBaerca npeaukaroM F(x) Ha TBA HENEPECEKAOIMUXCS IMTOIMHOKECTBA: HA MEPBOM
U3 HHUX, KOTOPO€ HA30BEM MHOMCECMEOM UCMUHHOCMU , TIPEOUKAT MPUHUMAET HUCTHHHEIE
3HAYEHUA, HA BTOPOM - JIOkHBIE. O003HaunB ux yepe3 P u PZ:L, COOTBETCTBEHHO, moryunm: U
=P@PL.
K mpeamkaramM mpuMEHUMEI BCE JIOTUYECKHUE OTIEPATIHH.
[Ipennoxenne, onpeneneHnoe Ha MHOXKECTBE X)X XoX...XJX,, Ha3wBaOT n-MecmHbIM
RPEeOUKAMOM:

P(xy, x2,... x0), x1€X1, ... x,€X, .

Haitmem o0macTe MCTUHHOCTHM TpPEXMECTHOTO mnpemukara P(xy.z) =  (xy < z),
ONPENENEHHOro Ha TPOiKax (x, v, z) € AXAXA =A4°, tne A= {1,2,3,5}.

Yucno BCeX yHOPAJOUEHHBIX TPOEK W3 YETBIPEXAIEMEHTHOIO MHOXKECTBA A PABHO
4-3-(4-3+1) = 24. Hdna cokpamenusa nepedopa HCHONB3YEM CHMMETPUYHOCTH IPEIUKATA
OTHOCHUTENLHO MEPBBIX IBYX MEPEMEHHEIX: P(x,),z) = (xy <z) = (x <z) = P(y.x,2).

Jlasee, 1A BBEIMOTHEHWsA HEPABEHCTBA HEOOXOOMMO, 4YrOoOBI MpaBas dYacTe z
OPEBOCXOIMIIA KAXKABIA 13 COMHOKUTENEH X,y. C yIETOM CKA3aHHOTO, UMEEM 3 OIarompuATHBIX
coyuas: 1-2<3,1-2<5,1-3<5, matommue 6 snemenToB obdmactu ucruHuoctu P: P(1.2,3) =
(2<3)=P(2,1.3), P(1.2,5)=(2<5)=P(2.1,5), P(1,3,5)=(3<5)=P(3,1.5).

Hrak, obmacte uctunnocrtu P oOpasyer muoxkecrso tpoek: {(1,2,3), (1,2,5), (1,3.5),
(2,1,3), (2,1,5), (3,1.5)}.

JIns 3amucu  OpeguwKkaToB  MOMKHO HCHONMB30BATH KBAHTOP CYMIIECTBOBAHMS  d,
COOTBETCTBYIONINM CIOBAM «CYIIECTBYET», KHAUIETCS», «XOTS OBl OOUH», U KBAHTOP OONIHOCTH
V, COOTBETCTBYIONIMH CJIOBAM «IUTA JTFOOOTO», «BCE», «KAKIBI». TakuM 00pa3om, KBAHTOPHI
CBA3BIBAIOT MPEAWUKATHEIE IEPEMEHHBIE X, Zz, IpeBpamias npemukarel P(x) u (x) B
BEICKA3BIBAHHA .

dx P(x); Vz O(2).

B o0mem cnyuae, cBa3piBags moOyi0 W3 MPEAMETHBIX IMEPEMEHHBIX KBAHTOPOM, WJIH
3aMEHsA €€ MPEIMETHOM MOCTOAHHOW, MBI CHHKAEM UMCIO MECT B MPEAUKATE HA E€OMHUILY.
Hampumep, u3 aByxmecTtHOro mnpegukara £F(x,y) € TOMONIBI0 ABYX KBAHTOPOB MOKHO
00pa30BaTh 8 BHICKA3BIBAHUU:

Vx Vy P(x,y) «<— Vy Vx P(x)),
dx dy Plxy) <= dy dx Plxy),
dx Vy P(x,y) «— Vy dx P(x,p),
Vx Jv P(x,y) «— vy Vx P(xpy),
TOJIBKO IBA MEPBBIX U3 KOTOPHIX PABHOCHUIBLHEL, TAK KAK PA3HOUMEHHBIE KBAHTOPHI MEPECTABIIATE
HEJTh34.
TOKYMERT TTOTWCAH KoHTpo/IbHBIE BONIPOCHI H 32 JaHUS

3 SNEKTPOHHOW OLNTMCBH)
THds ﬂﬂaﬁﬂl ..... IE9ABBSB952205E7BAS00060000043E

Braper Q) Ha-mmaﬂTBe..M.FL.{:i-“BU} 3amanel npesukarel: A(X): «x — u€tHoe yucno»; B(x): «x e
nenurcs Ha 3». Haiitu mHOKecTBO nctuHHocTH npeaukara A(X) ¢ B(X).

Nencteutenex: ¢ 19.08.2022 no 19.08.2023
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E|1|

0) Ha mmoxecrse M = {1..30} 3amansr mpemukater: C(x):"x kpatno 57; D(x):”x - u€rnoe ”

Hanutu MHOKECTBO HCTUHHOCTH MPEANKATA D [ A )AC[ )
B) Ha mmoxecrse M = {1..30} 3aganer opemukarer: A(x):"x — uérnoe umcno’’; C(x):”x kparHo

5”. HailTh MHOX€CTBO MCTHUHHOCTH MPEANKATA A( MC( )
r) Ha mmoxkecrse M = {1.20} 3amansr npequkarer: A(x):"x — gu€rnoe uncno’’; B(x):"x nmenurcs

Ha 3”; C(x):”x kpatHO 5. Hautn MHOXK€CTBO UCTUHHOCTH MPEANKATA f WA[ ) ( )

n) Ha mmoxecrse M = {1.30} szamansr mpemmkarer: C(x):"X — HE KparHO 57 D(x) X -
HenpocToe”; HallTh MHOKECTBO MCTHUHHOCTH MPEINKATa C( X .)_} D ( X )

3amaga 2.

a) Ha muoxecrse M 3amanel npenukartel: A(x) u B(x). M300pasute Ha nuarpamMmme MHOKECTBO
uctuHHocTH npeaukara A(X) ¢ B(X).

0) Ha muoxecre M 3anansl npemukatel: A(x) u C(x). U300pasute Ha nuarpaMmme MHOKECTBO

MCTHHHOCTH TPEIUKATA Clx)é(x)
B) Ha muoxkecre M 3amanel npenukatel: A(x) n C(x). M300pa3ute Ha nuarpamMme MHOKECTBO

A(x)AC(x)

HCTHHHOCTH IMPEOHUKATA

3amaua 3. |

a) [l mpegukara P ( A ) \(x+0=x) , XE R , OMPEIENNTh 3HAYCHUE VxP ( )

0) [lss1 mpenukara P (XJ }i cdot 0=0 \) , XE€ R , OTMPENEIUTh 3HAYEHNE VxP ( )

B) [l mpenukara P (X) \‘( 2X= 4\) , XE R , ONPEAEINTE 3HAUCHUE 3xP ( ) .

r) ma nmpenukara P ( X) \‘( x+10=x+5 \) , XE R , OIPENEIUTEL 3HAUECHUE 3xP ( X)

n) Jlna mpenukara P m \(HSHP{SHE B{z}} zﬁl\) :0 , XE R , OIpEeAcINTh 3HAYCHHUE
IxP|( x|

o I mpommaros Px: \(xiSip sueB - >0) 0(x]: \(x:Sup {size 82} } 4540 . 5-01)
X€ R onpenenurs snaverme x| ) ))

R E—— Plal {Duip { H]+ ) {idelne D} 'l] Q0 oo { se B2} 485 e {101 |
X€ER  onpenenurs snauenme 3x(P(x)AQ(x))

3) [Tpu XE R ONPENETUTh 3HAUCHUE BBICKA3BIBAHUS
3x((x2—5 x+6LU)A(X2—2x+1}0))

1) [Tpu X€ R OMPENEINTH 3HAYEHUE BBICKA3BIBAHU A

Ix((x €[2,5])7(x-6x+8=0))

Pexomenoyeman numepamypa:

OcHoBHaf JiUTEpaTypAa:
3apumnoBa, J. P. Jlekipm no quckpernon maremaruke. Maremarnueckas moruka: yueOnoe
nocobue / 3. P. 3apunosa, M. I'. Kokorunkosa, JI. A. CepacteanoB. — Mockga : Poccuiickuit
VHUBEPCUTET OpyKObI HapoaoB, 2014. — 120 ¢. — Pexum gocryma:
http:;’z’ww&}_{gim]%ﬂ%gm 1w/22190.html

l{ﬂﬂuﬂﬁﬂwﬂmmﬂlmepawpa
“Xarrgpri, PLnckper
— Mockea : TEKHGCq)Epa 2012. — 400 ¢. — Pesxum ,zmcwna
__ http://www.iprbookshop.ru/12723 html
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IIpakTHueckas pabdora Ne7. Crnocodsl 3a1anus 0y1eBoH (pyHxIHH. Tadanna HCTHHHOCTH
OyJieBOH (pyHKIIHH.

Ilenv 3auamua. IlpnoOpecTn HABBIKM MOCTPOEHUA TaOMHMIBI MCTUHHOCTH (PYHKIMH,
OMpENENeHUs] TOXKIECTBEHHOM MCTHUHHOCTHM WAH  JIONKHOCTHM  (POPMYJBI.  BBIITOJHEHMS
PaBHOCHIIBHBIX MTPE0OPA30BAHUN C MPUMEHEHHUEM 3aAKOHOB AJITe€OpPHI JIOTHKHU.

3HaHua u ymMeHus, npuoopemaemvie CHYOCHMOM 8 pe3yabmame O0CE0CHUA MeMbl,
popmupyemoie KomnemeHyuu. 3HaeT OCHOBHBIE CHOCOOERI 3amaHus OyneBoM (pyHKINH,
yMEET CTPOUTH TAOIMIlY UCTUHHOCTH (POPMYJIEL.

Teopemuueckana uacmeo.

Bynesoii  gynknueii y—f[Xl,Xz,...,Xn) OT N TEePEMEHHBIX ApApeenky
HAa3bIBAECTCA mM00as (PyHKIMA, B KOTOPOU APTyMEHTEI M (DYHKIMA MOTYT OPUHHUMATE 3HAUEHHE
moo 0, maoo 1.

bynery (yHKIMIO OT N OEPEMEHHBIX MOKHO 3a4aTh TAOIUIIEN UCTUHHOCTH, B KOTOPOU
HAOOPEI 3HAYEHUM APTYMEHTOB PACIIOJIOKEHBI B MOPAIOKE BO3PACTAHUA WX HOMEPOB: CHAYAIA
uaeT Ha0Op, MPEACTABIAIONINH CO00M aBonuHOE pasznoxeHue 0 (3totr Habop umeer nomep 0);
3areM uaeT Habop, ABIAIONIMMICA JBOMYHBIM pa3iokeHuem 1, motom 2, 3 u t.1.

OTpunanue - OyneBa PyHKIMSA OJHOU MEPEMEHHOM, KOTOPAS ONPEIEIAETCA CIETYIOTIEN

TAOJTUIEH HCTHHHOCTH

X 0 | 0O0o03HaueHNd

f(x) 1 0 X

_IK1

HekoTtopeie snemeHTapHeie OyIeBEl (PYHKIIUM OBYX MEPEMEHHBIX TPUBEACHBI HUKE.

xy | x&y xVy x@By X~y X =y x|v xly
00 0 0 0 1 1 1 1
01 0 1 1 0 1 1 0
10 0 1 1 0 0 1 0
11 1 1 0 1 1 0 0

C mOMOMIBI0 CYNMEPMO3UIINN INMEMEHTAPHBIX OYyIEBBIX () YHKIIMM MOKHO ITOCTPOUTE Oomee
CIIOKHBIE (PYHKIIMHM, KOTOPEIE MOTYT 3aBHUCETh OT JH0O0r0 UMCia NEPEMEHHEIX. 3anuCh OYIEBRIX
(pyHKIMI 9epe3 3neMEHTapHeIe OyiaeBwl (PyHKIMHM OyaeM HA3bBAThH (POPMYJIOH peanTu3yromnien
TAHHYIO () YHKIHIO.

Jlns Gonee KOMITAKTHOU 3aIHUCH CIIOKHBIX (DYHKITUH BBEIEM CAEAYIONINE COTJIATIICHUA

1) BHEIIHME CKOOKHM Oy CKAIOTCH;

2) cHawama npou3BOIATCA OIEPALNH g CKOOKax;

3) cuuTaerca, 4TO MPUOPHUTET CBA30K yOBIBAET B CIEAYIOMIEM mopsaake: ( & ., v ),
(2,8 -

Jl1s1 paBHOCHIBHEBIX CBA30K (B CKOOKAX) MPHOPUTET OMPENEIIACTCA CIAEBA HA MIPABO.
[Tpumep. PaccraBurs ckoOku B (popmyiax:

o

2. NOKYMEHT NOAMNWCAH
Pantmpt:JHHch MChiO B
1j uEB 0 Myne x &y < z Y X CckOOKM pacCTaBIAOTCA CIENYFOMIAM

'.l. |.'l1" ........... “t T |-."\-|'l.-_ "'a.-

Bnaper xﬂﬁpﬂﬂﬁmw )8a TaTeAHA /

ey - “ ®
NeilicTeuTeneH: c 1 3.2022 no 19.08.2023 19



v

2) T.K. omepanus V' Ccumsmee onmeparuu = ¢
¢ 2);

COrJIaCHO 3aMedaHuio umeem ((x

y)

3) B popmyne (x D y) = z 2 X ¢ y & TZ HCHOJB3yS BBEIEHHOE CTAPIIMHCTBO
CBA30K; IMOJIy4aeM, 4TO NaHHaA (popmyna paBHOCWIBHA ((X O y) = (z ? ((x ¢ y) ¢

(7z))))-

[Tpumep. CocrapuTs TAOMMIIEL HCTHHHOCTH U (pOpMYIT:
) x o J 2y®x) o) XyVz)J¥(xAz)

Pemenue:

b

4) HMCHOJB3YysA BBEICHHOE CTAPIIMHCTBO CBA30K, IIOJY4Y4WUM, 4YTO JaHHAA (opmyiia

paBHOCWIBHA X < y _}(.}' D x ) ), @ TadJIMIIA UICTUHHOCTH IIPUMET BUI:

x |y J (y®x) y x = (J
>(y® x| S(y®x)
0 0 ] 0 0 ]
0 ] 0 ] ] 0
1 0 1 1 1 1
1 ] 0 0 1 ]
0) cocTaBuM TAOMMIy UCTUHHOCTH IS (POPMYJIBL XHU_/VEN[XAEJ
Xy |z |y | 7y x| XAz| PV F(x,y)
. z
= \lf(Xf‘kE )
0] 01| O ] ] 1 0 ] 0 ]
0] 0 ] 1 0 1 0 1 0 ]
0] 1 0 0 ] 1 0 ] 0 ]
0] 1 ] 0 0 0 0 ] 0 ]
11 01| 0 ] ] 1 0 ] 0 ]
110 ] ] 0 1 ] 0 0 ]
1| 1 0 0 ] 1 0 ] 0 ]
1| 1 ] 0 0 0 1 0 1 0

dopmysia HA3BIBAETCA TOKIECTBEHHO HCTHHHOH (JI0XKHOM), €CIM OHA NPUHUMAET
3nauenue 1 (0) mpu Bcex 3HAYCHUAX BXOOANINX B HEE IEPEMEHHEIX.

[Tpumep. Asmaerca, m popmyma (x 2 y) 6y )-) X TO%IeCTBEHHO HCTHHHOIL?

" v - > >
nokYMEHT|NoMNnEARX 1 X (x V) ((x V)
SNEKTPOHHOM NMOAMMCHIO L
Ceptvdomkatr: 2C0000043EYABBBESS2205E1BAS000&0000048E y Y] ) oy
Bnapeneuy llleGayxoea ThTeAHa fAnekcaHfipoBHa 6 y G y = X
0 O 1 1 1 0 1

p—— S . A0 A0 SNTT - 40 (0 ANaT
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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0
1
1

1
0
1

1
0
0

0
1
0

0
1
1

0 1
1 1
1

@opmyia paBHa | mpu BCexX 3HAYEHMAX BXOIAMIMX B HEE NEPEMEHHBIX, CIE€IOBATEILHO,
OHA TOKIECCTBEHHO MCTUHHAA (TABTOJIOTH ).

KﬂHTpﬂ.]]thlE BOIIPOCHLI H 3a/1aHHS.

1. ITopsanok BEIMOMHEHUA TOTUUECKUX OIEPALIMU.
2. Kak onpenenurs 4uciao CTPOK B TAOMMIIE HCTUHHOCTH.
3. CocraButh TA0OIHUIY UCTUHHOCTH JAHHOW OyJIEBOM (PYHKIIMH:

. (x®yz)>xVz 6. X-(y®zvy)
> (x]y)(zy ®x) 17. XVy10y

3. (x2Y)®(zvx) 18. (x®y)zvx

s (xVy)®(zoy) 9. (x27)®(zvy]
5. (xvy=2z)®y ho. X|y)zvx

6. XVy?zy o1, ((x2y)@z) -
7. (x¥y)vx=az 2. (x¥y)e(z8y)
3. (xy=z)vx®y 23, ((xvy)®z)>y
9. (x|y)z2yvx] oy (X ®z)X
0. (x->yz)$§: 55 x®(ydz)Dy
11. XVYZ?Xy 2. XPyV(yvz)

12. (x®y)(zvX) 7. (x\y)$[y+zi)

13, (xVy|®(z2y] g X2y(xV(y®z))
14. (x¥y|®zVX 29 (x®z)o(zxVy)
1s. (XVy=2Z)@y 30 X(y2z)-(y®z]

Pexomenoyeman numepamypa:

OcHoBHad IHTEpaTypAa:
3apumnoBa, J. P. Jleki mo quckpernoit maremaruke. Maremarnueckas moruka: yueOnoe
nocobue / J. P. 3apunosa, M. I'. Kokorunkosa, JI. A. CeBactesanoB. — Mocksa : Poccuiickuit
VHUBEPCUTET OpyxKObI HapoaoB, 2014. — 120 ¢. — Pexum gocrymna:
http://www.iprbookshop.ru/22190.html

Jlomo/IHNTe/IbHAA JTHTepaTypa:
Xarraptu, P. JIluckpernasa maremaruka Ijis MporpaMMHCTOB @ yueOHoe mocodue / P. Xarrapru.

— Mocksa : Texnocdepa, 2012. — 400 c¢. — Pexwum mocryna:
http://www.iprbookshop.ru/12723 .html

HpﬂmTHHﬂﬂMtgﬂmP@@s. ITpuMeHeHHE 3aKOHOB a/Ire0pbI JIOTHKH.
NEKTPOHHOM Noanu

10 .
Cepradbukar:  2C0 &ﬁ%%‘mﬁ&%&ﬁ&%@‘ HABBIKW BBIITOJIHEHWA PABHOCWIBHBIX HNPE00OpPa30BaHUN C
BnanendIPU MEEGHEECN 3AKOHOB@MTeOPEI JIOTUKH.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3Hanua u ymMeHus, npuoopemaemvle CHIYOCHMOM 6 pe3yabmame O0CE0CHUSA MmeMbl,
popmupyemoie KomnemeHyuu. 3HAET OCHOBHBIE 34KOHBI AITEOPBI JIOTUKU MW YMEET
OPUMEHSATH UX I npeoOpa3zoBanus OyIeBBIX (PYHKIIMIM.

Teopemuueckan wacms.

byness! (pyakimu i v f; HA3EIBAIOTCA SKBUBAJIEHTHBIMH, €CJIM HA BCAKOM HAaboOpe

ﬂ ﬂ" 'R ﬂ el el
( "PTrUTn ) gynmeM W eAWMHUIl 3HAadeHUA (QyHKuMM coBmagaroT. (O0o3HayeHme

SKBUBAJIEHTHHIX (PABHOCHIBHBIX) (DYHKI[MII CIEAYIONMIEE: f1=f2 ym [1=f2

OcHoBHbIe 3xkBHBAJIeHTHOCTH (H-H | , H 2 | H ! ... 03HauaroT HEKOTOpEIE OYIIEBEHI
(yHKIpm): B
1. 3akoH IBOMHOTO OTPUIIAHUS: H - H
2. Unemnorenrtnocts: HH=H | HVH=H
3. KoMMyTaTUBHOCTE: Hl*HE:HE*Hl , TII€ CHMBOI ¢ O3HAYAET OJHY W3 CBA30K
&V, 0~ | ¥

H*(Hy*H;)=(H *H,)*H,

4. AcCCOIMATUBHOCTE: , Toe CAMBOJI ¢ O3HA4aer

OIHY W3 CBSI30K &V, 0,

5.JIucTpuOyTHBHOCTE: H,A(H,VH,)=(H,AH,)V(H,AH,)
H,V(H,AH;)=(H,VH,)A(H,AH;) _
H,ANH,=H,AH, , H VH,=H AH, .,
H,V(H,AH,)=H H,A(H,VH,)=H,
H,AH,VH,AH,= H (H,VH,)A(H,VH,)=H,

)

3

6. 3akon ne Moprana:

7. IlpaBuia nmormomeHus:

8. 3aK0HBI CKIICMBAHMUA:

9. 3aKOHBI UHBEPCHIA: HVH=1 HAH=0

2

10. Tlpaeuna omeparmii ¢ komcramramu: HV1=1 ~— HAI=H = HVO=H |
HAO0=0

Bce MPHBCICHHBIC COOTHOMICHUA JICTKO ITPOBCPAIOTCA ITO THGHHT_[HM HCTHHHOCTH.

[Tpumep: Yopocturs (pOpMyAbl, HCTOAB3Ys 0CHOBHBIE 3AKOHBI YKBUBATIEHTHOCTH:
h XIVRVXZIVYZ=IVyz=IVJIVXVJZ=IVyVX
2)

b

XPYy=XxVy (6) X3y=xXVy,(6]

(x>y)ayrx = xdy)ay)va=(=(x2y)voy)vx =
(3) (2) X y=XVy
LXATYyVAay ) Vx=(yVayAx)Vx=-yVx =  y=x;
3)
XYZVxyVayzVXZVxz=xe|JVy)VxyVXZVxz=xzVayVxzVx =
:(szxZ]V(sziz]ny:x[ZVZ]VZ(xVi]ny:x\/zvxy:x[1Vy]\/z:x\/z;

4) il || LA 4
fiTalaY, EHL{;::.[LH

.;:;k,.;,-..-.-.t.-ﬂ;;?‘ﬁf33353'?‘ T ?&ﬂbﬂxs (XIXZJX?, (X1VX2X3Jv[mvx3)=?fl(xzvx3)=
e uxL\fx 5::'1"{.«’“'5::""5\?::::3 XIVXEVXEJ

A 40 A0 TN00 ' L]
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Tpumep: C momMonipio paBHOCHIBHEIX MPE0OpPa30BaHUI YIPOCTUTE (POPMYITY
xy3xVy)z

* “ | H | “ |I H| | MN W :N MV M M H‘ [‘ | ﬂ “MH M Ji | ﬁ N ” v H X V ;[L H “M | ﬂ; [t I E MMW Ii | [‘ [‘

JIroOyro 3amuce a) - 1) MOJKHO CUATATH OTBETOM.

[Tpumep:. [TposeprTe, OyayT I SKBUBAJIEHTHEI CJICTYIONIHE (DYHKIUHA:
(x2z)(y=2z); (xVy)=z.

C mOMOTIEI0 PABHOCWIBHBIX ITPE0OPa30BAHNN MOTyUIAEM, YTO
(x2z)y=2z)=(xVz)(yVz)=xyVIyVXzVz=xyVz=xVyVz=(xVy|dz,

T.€. (DYHKIIMM SKBUBAJICHTHHEL.

(xVy)f\(xv_Tz)Ex.

]

EGHTPG.]ILHI:IE BOMNPOCHI H 3aTaHHA

[Ipumep:. JlokazaTs paBHOCUIBHOCTD

G e

EXfﬂtwyfﬂt W [ WM I2) th U,hWX.h Bl W Uw 7l m

)1 / /A A I I R

1. JlokazaTte crenyronie paBHO CHIIBHOCTH:

. XVY=XAY o XVYEXVY 5
(XVy)ARVY)A(XVZ)=X

). XAY=X[Y 9. Xly=xvy 16.
(XVyJ¥(YVz)=(xvy)v(yVz)

3. XVY=XAY 0. (XVYJAXVY)EX 17 x®(y®z)=(xDy) B2

4 X|yEXVY 1 XV(XAY)=xVy 8. xy-)(ivﬂifw?z

5. XPYEY2IX 2. XYPZEXVYVZI 19 x(ydz)=xAy-z

6. XFYEXVy 13. XOYEXAYVXAY 5y XIY=10y D

7. xV(yAx)=x 1. (xVy)(xvy)=x 21, Xe y=(xVy)(xvy)

2. Ilokazars, 9TO (POopMyIIEL bva , anb->a , anbb UMEIOT Ty JK€ Talmuiy

ng RO G v mmcann AD
Cepmukar: JcoolIpoBepyTe; 20y Iy T T OKBIBAICHTHEI CIEAYIONHIE () VHKI[HN:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutenexd: ¢ 19.08.2022 no 19.08.2023
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1. x?(y®z),

f i f i

(X Y)VIXVZ)
2. xAly@z),
(x®y)V(xD z)

(x>y)®D(x>2z)

(XAy)D(xAz)

o 0NN s W

XAy o z),

xV(ylz),
x@(y=z),

x|(y=z),
xAly=1z),
xV(y=z),
x@®(y=z),
10. x¥lyez),

(xAy) (xAz)
(xVyll(xvz)

(X2 y)o(xdz)
(x]y)=>(x|z)

xyzV x|y
(xVy)>(xVvz)

(xy) o (xD2z)

(x¥y)e(xdz)

13 xDy,yOx
14 XV, Xe)
15. XV, XYy
16. XAV, XY
17. x(yvx),x
18. XAYAXX

19 Xy¥z,z9Xxy
20. xVyz,[xvy)(xvz)

4. IlpeoOpasyure (pOpMyIBI, UCIIOIB3Y OCHOBHBIE 3AKOHEI SKBUBAJICHTHOCTH:

1.

e —
—

A S B A S

XYV yVxy
XVYVXyVxy
XVXYVXJVX
XVYVXyVyVxy

XyZVXyVXyIVyz1
XYIVXVYVIVYIVXYI

xyZVyzVxyVxVy

XIVXYZIVXVYVIVXYIVYI
XyZVxyVXVIVXz
XYINXVINXV YVIVXYI

Pexomenoyeman numepamypa:

OcHoBHafl TIHTEpaTypa:
3apumnoBa, J. P. Jlekiu mo quckpernoit maremaruke. Maremarnueckas moruka: yueOHoe
nocobue / J. P. 3apunosa, M. I'. Kokorunkosa, JI. A. CeBactesanoB. — Mocksa : Poccuiickuit
VHUBEPCUTET OpyxKObI HapoaoB, 2014. — 120 ¢. — Pexum gocrymna:
http://www.iprbookshop.ru/22190.html

Jlomo/IHHTe/IbHAA JTHTepaTypa:
Xarraptu, P. JIluckpernasa maremaruka Ijis MporpaMMHCTOB @ yueOHoe mocodue / P. Xarrapru.
— Mocksa : Texnocdepa, 2012. — 400 c¢. — Pexwum mocryna:

http:ﬁwwwﬁéi]grbm kshop.ru/12723.html

MEHT MoAan
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

11.

12.
13.

4
d
16.
7
8
9

20.

XYVXyVXyVyVxy

(xyzVz)V(xyzVZ)

XYZVXYZVXY

XYIVXYZV XyZ
XYZVXVYVIVXYVX I
XyzVyVIvVxyzVxVyVi
XYZVYyINXVxVyVi
XyzVxzVyzVyvi
XVyVxz)(yVy)(yve)

XyVxyzVxVxyit
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IIpakrnueckas padora Ne9. IN3LIOHKTHBHbIE H KOHBIOHKTHBHLIE COBepLI¢HHLIE
HOpMAJIbHbIE (POPMBI.

Ienv s3anamusa. IlpuoOpectn wHaBeiku mnocrpoeHus CKHO®O (CAH®) ¢ nomomnisro
Pa3IMYHBEIX AJITOPUTMOB.

3Hanua u ymMenus, npuoopemaemvlie CHYOCHMOM 6 pe3yabmame O0CE0CHUSA MmeMbl,
gopmupyemole KoMnemeHyuu. 3HAET OCHOBHBIE 3aKOHBI aareOpel JIOTUKU W YMEET
npuMeHITh anropuTMel noctpoenus CKHO® (C/IH®) OyaeBsix (yHKITHIA.

Teopemuueckas vacme.

MmuoxkecTBO Bcex OyneBbIX B Dazuce S=66 oOpasyrot OyJiieBy ajreopy. Eciu x

a=g € 0,1
- JIOTMYECKaA IePEeMEHHAM, *»* TO BEIpAKCHHE

0_+ ey 0 ] EY

S =il e x=e

, N bbb
Ha3pIBAeTCS murepout. Jlureper ¥ m X Ha3eBalOTCAI KOHTPAPHEIMH. KOHBIOHKTOM

HA3BIBAETCA  KOHBIOHKIUA JuTep. JIH3BIOHKTOM  HA3BIBAETCA  OU3BIOHKLIUA  JIUTEP.

JAH3bIOHKTHBHONH HOpMa/ibHOH (opMmoli (IH®) naseiBaerca IM3BIOHKINA KOHEYHOTO YHCIIA

KOHBIOHKTOB. KOHBIOHKTHBHOH HopMaabHOH ¢opmoii (KH®) Ha3zpiBaeTCI KOHBIOHKIIMA

KOHCYHOTO YHCJId JU3BHOHKTOB.

[Tycres Qynkima f 3amican B 6azuce 51 Jlannas (yHKIMS TPUBOAUTCSA K HOPMATEHOM
(popMe CIEIYIONMM ITYTEM:

1. ncrmone3yem 3akousl e Moprana, aro0s1 npeoOpazoBars GOpMyITy K BUIY, B KOTOPOM
3HAKHU OTPULIAHUA OTHOCATCS TOJLKO K OTAECILHBEIM IEPEMEHHEIM;

2. IpUMEHAEM OPABUIIO CHATHA ABOMHOTO OTPUIAHUA: X=X ;

3. manmee cnegyeT MCMOIL30BATH 3aKOHBI JUCTPUOYTUBHOCTH, MPUUEM MEPBBIH 3aKOH
mictpuOyruBHocTH ana npusenenua Kk JH®, u Bropon 3akoH OUCTPUOYTHMBHOCTH A
npuBeaeHua k KHO.

Ecm B kaxa0oM wieHe HOPMATLHOM (JOPMEI TPEACTABIEHEI BCE MEPEMEHHEBIE (JTMOO camMu,
b0 MX OTPULIAHMA), MPUUYEM B KAKIOM OTACILHOM KOHBIOHKTE WIM AWU3BIOHKTE Jr00as
NEPEMEHHAA BXOJUT POBHO OAuH pa3 (mbo cama mbo ee orpunianue), 10 31a (Popma
HA3EIBAETCA COBeplieHHOH HopMaabHOH (opMmol (CAH® nin CKHO).

[Tpumep: ITo mannoi Tabnune ncruaHoCcTH mocrpouts CJIHO.

Penienue pacCMOTPHUM HA TPUMEPE (PyHKITUM flx,y ,z) , 34JJAaHHOMN TA0IUIHO:

X Y z KoncruryeHrsr | Kouncturyentsr 0 f (__xj y,z)

0 0 0 XYz xVyVz 0

0 0 1 X'y:Z XV yVZ 1

0 1 0 X'yZ XVYV1Z 1

0 1 1 XyZ XVyVZ 0

1 0 0 XyZ XV yViz 0

1 0 1 Xy-z XVyVZ 1

SEKTHORHOA OGS0 Xyz XVYyVI !
Sl o e o e e T v 1
NeiicTeuTenes: ¢ 19.08.2022 o 19.08.2023
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Konecruryenrsl 1 (MM OCHOBHBIE KOHBIOHKIIMM ), BKJIIOUEHHBIE B Tadmimy,
COOTBETCTBVIOT KOHKPETHOMY HAOOPY HYIEH M EIWHUI], KOTOPHIC MPUHUMAIOT MEPEMEHHEIE

X,¥,Z . CrposArcsi KOHCTUTYEHTHI 1 T0 crhemyromiemy MpaBWwIy: NEPEMEHHAA BXOIUT B
NPOU3BEACHUE CaMa, €CIIA HA JAHHOM HA0OpE OHA NPUHUMAET 3HAUCHUE |, B MPOTUBHOM CIIydae
B IIPOU3BEICHNUE BXOIUT €€ OTPUIAHHE.

IIpapuno misa mocrpoennss CAH®: cnemyer BeIOpATe CTPOKH, B KOTOPBIX (PYyHKIIMSA
paBHa 1, a 3arem B3ATh IU3BIOHKINIO COOTBETCTBYIONIMX KOHCTUTYEHT 1. Tak mma nHamero
npuMepa, UMEEM

f(x,y,z):?(-j/-zvi-y-i\/x-j/-zvx-y-i\/x-y-z.

[Tpumep: [To gannoit Tabnune ncrnanoct nocrpouts CKHO.

Pemenune: Koneruryenrsl 0 mma nabopa Hyned u eguHun (KOTOPBIE OPUHUMAIOT

nepemMeHHele X, Y,Z ) CTPOMTCA CAEAYIOMIMM 00pa3oM: MEPEMEHHAA BXOAUT B IU3IBIOHKIHIO
caMma, €CIM HAa [OaHHOM HaObope oHa npuHUMAaer 3HadeHue (O, B TPOTUBHOM CIy4ae B
OU3BIOHKIWIO BXOIUT €€ OTPULIAHHUE.

Ipauno pisa mocrpoennss CKH®: cienyer BrIOpaTh CTPOKHU, B KOTOPBIX (DYHKIMSA
paBHa 0, a 3aTeéM B3ATh KOHBIOHKIMIO COOTBETCTBYIOMUX KOHCTUTyeHT (. B pesymprare
nosryantcsa uckomas CKH®. Tak nns mamero npumepa, nMeem

flx,y,z)=(xvyvz){xVyVi)(xVyVvz).
Onucanneii cnoco0 Haxoxaenusa C/JIH® (CKH®) mo tabmiile UCTMHHOCTH OBIBAET
qacTo 0oJee TPy IOEMKUM, YEM CIEAYIONIAN AITOPUTM.
1.Ins maxoxaennn CAH® nannyro popmyny npusoanm cHagana k [JHO.

2. Ecnmu B HEKOTOPBEINM KOHBIOHKT K we sxomur craxem nepeMeHHas Y , TO 3TOT

KOHBIOHKT 3aMEHAEM Ha SKBUBAJICHTHYIO (popMymy KAlyVy ) W, OpumeHas |- 3akoH
IUCTPUOYTUBHOCTH, NOpPHUBOAUM mnonydeHHyrw ¢Gopmynry k JHO. Ecmm wemocrarommx
MEPEMEHHBIX HECKOJIBKO, TO I KaXIO0M U3 HUX K KOHBIOHKTY HO0ABIIIEM COOTBETCTBYIOMIYIO

dopmyiry BUga {ywy]
3. Ecmu B momyuenHon [JIH® umeerca HECKOIBKO OOMHAKOBBIX KOHCTUTYEHT €IUHMIIEL
TO OCTABJISIEM TOJLKO OOHY W3 HUX. B pesymerare nmonyuaercs CJITHOD.

3ameuanue: [[ma nocrpoenna CKH® nu3BIOHKT HE COOEpKAMINM CKAXKEM MEPEMEHHYIO

Y 3aMeHdaeM Ha OSKBHBAJECHTHYIO (opmyiy D Vyy U, OpUMEHSIEM 2-U 3aKOH
TUCTPUOYTUBHOCTH.

[Ipumep: Ilocrpoute CKH® nmna ¢yskmmm F nopu momonu  SKBUBaJIEHTHEIX
npeoOpazoBanmit

=x|(y®z)=xVv(y®z)=xV(yzVyZ)=xVyz-yz=xV|
LXVyVvz){xvyVvz)-CKH®
[Ipumep: C moMonipio SKBUBANEHTHBIX ITpeoOpazoBanuil nmpuseaure (popmyny k JIHO, KHO,

e, ckaa, F=((x4y)37) e y.

Pemenue: [IpuBenem pynkuuro F k 0azucy S

F=(i-?+)ﬂy=(ﬁvf)Hy=(wwi')+> y=(xVyVivy)(xVyViVvy)=
EET\R{ﬁmdﬁly A y [XV_YVE)?‘KH(D

HI:HT HHOW G,U,HI-"'I
58 E{pgﬂﬁ;gﬂlﬂgﬂc LK LHOD, ApruMeHnM TepBEIA 3aKOH JUCTPUOYTUBHOCTH.

arage F"'xy*b‘yyvz V=xyVZ-y=xyVvz-y-JHD

Hp}me;[em q)yHHT_I;H}D F k CJIHOD:
NeldcTBUTENEH: C .2022 no

HH

vz)(yvz)=xv(yVvz)J{yvz)=

"“-f::II

—— PN
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F=xyVZy=xy|zVI|VZIy|xVX]=xyzVXyZIVIZLxVZIyX)=XyZVXyIVX1.

prme;[em q)}’HKT_I;HID F x CKHO:

AT \\ G e o

¥

HpHMep. [TpuBectn q)}’HI{T_[HPD K ,[[Hdl, UCTONB3YA 1 -BI1 3aKOH ;[HCTpHGyTHBHGCm.
X-Vx-yZ-(yvz)=x-y(xVyVZ)}{yVz)=(xJ-XVXx-J-yVXx-y-Z)-(yVz)=—35moKHD
=(0vVx-yVvx-y-z)-(yVz)=(x-yVx-y-z){yVz)=—3modpyeas KH®
=Xy yVx-y-z:yvVx-y-zVx-y-z.z=0VOVx-y-zZVx-y-z=xy-zVx-y-Zz—smo JHD

[Ipumep: [Ipusectu ¢pyukinmo k KHO®, nucnons3ys BTOpoit 3aK0H TUCTPUOYTUBHOCTH.
XVy-Xx-yVZ=xVy(Xy-z)=xVy(XVy)z=xVy-z:(XVy)=(xVy-z):(x VXVY |=
=(xVy)(xvz)(1vy)=(xVy)(xvz)]—- smo KH®

[Tpumep: [To gannoit Tabnune ncrtnanoct nocrpouts CJAHO:

X y z OCHOBHEIE f(x,y,2)
KOHBIOHKIINT
0 0 0 Xy 0
0 0 1 Xy :
0 1 0 X'yZ 1
0 1 I Xyz 0
1 0 0 X'yZ 0
1 0 1 X'VZ :
1 1 0 Xy 1
1 | " X-y-z 1

[Tocrpoum CKH® nng namero nmpumepa Ha OCHOBAHUH 3aMEYAHUS.

1. Crpoum CJTH® mst orpumanms XY IVXYZVX YL
2. Ucnons3yem 3akoHsel 1e Moprana, momyuaem

(= f =RV IR AT A= 0V Vz XV VEHRV Ly vz |
KOHTpO/IbHbIe BOIPOCHI H 321aHH

1. Yro nasmBaerca KHO® (JIHD)?
2. Agropurmsel nocrpoenusa C/JITH® u CKHO.

3. Kakwue u3 cnenyrommx (pyHKIHM 3aMMCAHBI B HOPMAITBHOU (POPME, 4 KAKUE HET?
,EI,DI-WME‘XT ASHRMCAR 2. LX‘yVX)'(ZVX); 3.
( X NTT? ks fi”?‘?ﬂm

Enu yBa TateAHa Ane
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4 X'}’V?'y'(xvy);
(xVyvyvz)z{zvx);
X YVXIVYZ-XVI,

5.

o (xvyvz)lyvxyvi);

XV Z:XXVZI'yVX,

o. NIVRYVATL;

15.

18.

21.

12.

Iy TEM

10.

7.

10. XIVXYIVXI; 11, (EVovz)xVyviz); 1, XIVXYVXYL;

13 XYVIVX VIV, 4. (xvyvzve)(xvy)e;
xVyVZv(xVyz);

16. XyzVXVZV yz(xVz); 7. XVYVIVXyVyz,
LV (xvyl(yvz); -

lo.  lxvyvz)(xvyvz)(xvy); 0. XyIVXyVIEVXYIt;
(xVyvz)x({zvx).

5. [IpuBectu cnepyronwme popmyiel Kk JJHO® 1 KHO® 1 mo BO3MOKHOCTH yOPOCTUTE.

1. XVyz; 2. Xo 3. Xe yz;

4, X o yoz; 5. XY eXy, 6. x> y>z);

7. WV(xIy); 3. XyVyVi; 9. XVYIVXVZ;

0. XVyvVzxvxy; . (xeyvz){yvez);
XyzVX ) XVyVZVaz|Vy;

13 XYXYVRIVI); 0 xyd2Vy; 5. 2P yVXZ);

6. (x8Y)2z8x); 7 (xby)@zx; 15, (xVz)2(ydz);

o (X[¥)2xyVZ; 5 XVyex®i; 51 XJVXLVI.

6 HpHBECTH ¢yakmu Kk coBepmieHHbIM  (opmam  (CAHO® u CKHO)
5KBUBAJIEHTHEIX MPE00pa30BaHUI.

R AR IATH o, lavz)(xvy); 3. XVYVIX,

4. [XV}’VE)'J"[J_/VE); 5 X' yZ; 6. yVE'(yZVfJJ

7. (xyvz)xixzvy); g xVydxz; 0. (yV2)®xy7;

13. XVYy; 14, Xylx2y); 15. (x2y)2xVy;

16, Xx>yz; 17. (x2y)2x; 18. Xy y2x);

19. XVy=(x=2z); 20. Xyt o1, (yvz)@xy.

7. Iocrpours C/IH® nu CKH® mra (pyHKnuil 3aqaHHBIX BEKTOPOM 3HAYEHUM OyJIEBOU
(pyHKIIHL. |
( (oo11); 5 (0101); 5 (1110); 4 (1000); 5 (0011 1010);
¢ (1100 0101); - (1000 1111); g (1110 1100); ¢ {1000 0011);
(1100 0000 );

1. (110L,,0000, 001}, 0110);

Ceptudukar; (chﬁfﬁm Mﬁimg@ﬁma&al
- 000T° 1100 00111110 )

Nencteutened: ¢ 19.08.2022 no 19.08.2023

Bnaﬂeneu

16.

(0000 1111 0101 1100 );

(0101 0110 0010 O111);

(1101 1111 0011 0001 );
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(7 (1111 0000
19 (1000 0110

1111 0110); ;¢ (0101 0110 0101 0110);
1011 1111); 5o (1010 1111 0111 0000 ).

8. Jlokasate paBHocunsHOCTH ITyTeM npuBeaeHus kK CATH®O nmt CKHO:

1. XY=xVy; 3. XPYEYIX; 15. (x?y)>y=xvy;
2. x(xvy)=x 9. XYVXY=X; l6. X>(y=2z)=xAy>z;
3. XVXXY=XVY; 10.  XVxy=x;
(x2z)(y=2z)=(xvy)>
4. XVYEXY; (1. XVXy=xvVy, 18. x(yvz)=(xAy)Vv(xAz);
5. XFY=xy; 12, X(XVy)=xy; 19. Xo y=(x2y)Aly=2z);
6. (XVy)(xVy)=x 13. (xVy)Alxvy)=x; 0. X?YEYIX;
7 Xo V=Y o X; 14. XV(E!\y)EXVy.
9. C nomomipio SKBUBANEHTHHIX IpeoOpazoBanuil npusenure (popmyny k JJHD, KHO,
C/IH®, CKH®.
- xly; 3. Z?x - (X|y); 15. X¥yIxVyoxly;
r. XDy 9. ([xly)2z)®y; l6. (XVy)¥z®x);
3. Xy 0. (xVy)*(z®%); 17. (z2x) < (ylx);
4 XYY (X\y) 29%); 15, ((x¥y)2z)@y;
5. X3y; (z9x)®(Ay); 19, X¥y=x|y®x;
6. X>yz; (xvy)az@®X); 2. (XVY)A(zX).
7. ML, 14. ((“}’)@3)"}’3;

10. ITpoBepeTe nByMA crrocobamu, OyayT M SKBUBAIECHTHBI CIEAYIONINE (PYHKIMH.
1) cocranennem tabnun uctuHHoCTH; 2)npuBeaennemM k CJAHO® nwm CKHO ¢

MOMOIIBIO YKBUBAJIEHTHBIX MMPE0OPA30BAHUI.

1. XVy,xdy; 11. XAy «z),(xAy) o (xAz);
2. XDy, Xy 12. xViylz),(xvy)l(xvz);

3 va!X$y; 13. x@[yéz),(x%y)H[x¢z);
4 xyVz,x(yvz); 14 x2(y®z),(x2y)®(x>z);
5. (x2y)z,x9yz; 15. X|(y=2z),(x|y)=>(x]z);

6 X o X, xoy)z; 16. xAly=2z),(xAy)=2(xAz);
7. [XVy)xAy; 17. xV{y=z),(xVvy)>(xVvz);

g, X?Y,xVy, 13. X®(y=2>z),(xy) o (x®z);

0. xV(y=2z),(xvy)a(xvz); g x¥lyez)(xby)e(xdz);

10. XAly=z),(xAy)>(xAz); o9 xAly®z),(xAy)®(xAz).
Pexomenoyeman numepamypa:
Oﬂmummn TNPEPATY pa:

v NoAnick

Ceptu qm%gpl’%g%ﬂoﬁs?:aﬁ

EKLUAIL 110 TUCKNETHON MaTemaTuke. Maremarnueckas JIoruka: yueOHoe

17.

Branendl0CO0#I@ o TRusBapmmosas. I'. Kokorunkosa, JI. A. CesactesanoB. — Mocksa : Poccunickui

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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VHUBEPCUTET OpyxKObI HapoaoB, 2014. — 120 ¢. — Pexum gocrymna:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. JIluckpernasa maremaruka Ijis MporpaMMHCTOB @ yueOHoe mocodue / P. Xarrapru.

— Mocksa : Texnocdepa, 2012. — 400 c¢. — Pexwum mocryna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckast padora Nel(). ANropuTMbl HOCTPpOCHUA MOJTHHOMORB ZKerajikiuHa.

Ienv 3anamusa. 3akpenuTh HABBIKM MOCTPOEHUS MHOTOusMeHA JKerajikuHa MeTomgaMu
PaBHOCWIBHBIX ITPE0OPA30BAHNN U HEOMIPENETEHHBIX KOA(D(PUIIUEHTOB.

3Hanua u ymMeHus, npuoopemaemvle CHIYOCHMOM 6 pe3yabmame O0CE0CHUSA MmeMbl,
gopmupyemole KoMnemeHyuu. 3HAET AJTOPUTMBI MOCTPOEHUA MHOrouneHa sKerajnkuHa U
YMEET UX TPUMEHSTE.

Teopemuueckan wacms.

5=1®,A,1

MmuoxectBo OyneBeix (pyHkimii, 3amanHeix B Oasuce JKeramkuna
Ha3BIBAETCA anreOpou JKerankuHa.

OCHOBHBIE CBOHMCTBA

H ®H,=H,®H,, H,AH,=H,AH, |
H,®(H,®H,)=(H,®H, ®H,,

l. KOMMYTAaTUBHOCTE

2. ACCOIMATUBHOCTE
H,AH,AH;)=(H,AH,)AH,

3. MCTpHﬁ}IT}{BHQCTL Hlﬂ[H2$H3):{HlﬂH2)$[HlﬂH3)

4. coiictsa xoncranr HA1=H, HA0=0, H®0=H

5 H®H=0, HAH=H

YTRepxaenue. Uepez onepamuu anreOpsl JKeranknHa MOKHO BBIPA3UTh BCE IPYTHE
OyJIeBEI (DYHKIIMH:

3

x=10x, xVy=x®y®xy, x~y=1® xD y,
x2y=1® xD xy, xyy=10xD y Dy, x|y=1@ xy.
Onpenenenne. [Tommomom JKerankuna (moJIMHOMOM DO MOAYIIO 2) OT N HEPEMEHHBIX

X]- 3 XE! LN ] 3 X -
T HA3BIBACTCA BBIPAKCHHEC BHIdA

P(X,Xp,..0,x )=C, @ c;x, B, %,D...0cx Bcpx,x,D...0c;,  X%...X,,

rA€ TOCTOSHHBIE I MOTYT TpUHUMATh 3HadeHus O wn 1.

Ecrm mommuom JKerankuHa HE COOEPKUAT OPOU3BENCHUU OTIENBHBIX IEPEMEHHEIX,
TO OH HA3BIBAETCSH JTUHEWHBIM (JTMHEWHAA () YHKIHA ).

Teopema. Kaxnmas OyneBa (QyHKOMA NOPEOCTABIAETCA E€OUHCTBEHHBIM 00pa3zoM B
BUIe monmrmHoma JKeraakiHa.

OCHOBHBIE METOABI MTOCTPOEHMA MOMMHOMOB JKerankuHa:

1. MeToa, ocHOBaHHBLIN Ha npeodOpa3oBanuu gpopmy.a. [Ipusomum popmyry k Bumy,
comepxkameMmy CBa3ku w3 Oasuca S={®.&,l}; packpeiBaem CkOOKHM HCIOIB3YysS 3aKOH
IUCTPUOYTUBHOCTH (CM. CBOMCTBO 3); a 3aT€M IMPUMEHIEM CBOMCTBA 4 1 5.

2. MeTon HeonpeaeleHHbIX kO3pduinueHToB. [Tomnom JKerankuna, peammsyroniu

3a1aHHYI0 (PyHKIHIO f(xl’xl’""xﬁ) HIIIEM B BHUIE
Ploymtrsr romnaat D e X @ e, @ .. ®c x ®cpx x,D... Dy XXX,

3NEKTPOHHOW NOANMCHIO
. C
Jeprmar = OHAACAr " K0 eHTEr- k. Jlmg  9STOTO  MOCIEOOBATENhbHO  MPUAATAM

Bnaneneu: llleGayxoea TaTeAHa AnekcaAgpoBHa

XiyXgyeey X o
MEPEMEHHBIM P72 3gayeHdsa W3 KakOOM CTPOKM TaOmuiel MCTUHHOCTH. B wrore

Nencteutened: ¢ 19.08.2022 no 19.08.2023

30



n o n
[MOJIYIUM CHCTCMY H3 2 YPdABHCHHH C 2 HCH3BCCTHBIMH, HWMCHOIINYHO CIHHCTBCHHOC

pemenue. Pemms ee, Haxoaum kKO3(PUIMEHTH TOIMHOMA P (Xlu’fz,mu’in)*

[Ipumep: [TocTrpoute monuuoMm Keranknna ) yHKIIAH

o f(xy)=x2y, g [lx,p,z)=((x2y)37) - y.
PEIJ_IEHHE: a) | CImocoo. JamuiieM = MCKOMBIM  MOJMHOM B BHIE
P(x,y)=c,®c;x®c,y®dc,,xy

[Tomp3ysace Tabmiie HICTUHHOCTH

X 0 0 ]
y 0 ] 0
X2y 1 1 0 1

HUJI}“IHEM., qTO
f(0,0)=P(0,0)=c,=1,
f(0,1)=P(0,1)=c,®c,=1,
0)=P(1,0)=c, D c,=0,
1)=P(1,1)=c,®c,®c,D cp,=1.

Otkyna IO CJIENOBATEIILHO HAXOIUM, Co=1, c,=1,  ¢,=0, c,=1.

CJIE;[GB&TE;[EHU,
P(x,y)=1D x® xy.
2 cnoco0 (merox mpeoOpasosanit popmyi.) Mmeem

x?y=xVy=xy=(x(y®1))®1=18xD xy.

0) 1 coco®. Ilycrs mommHoM JKerankiuna uMeer BU:
P(x,y,2)=c,® c,xDc,y®c,z®cpyxy O cpaxz® 0 vz © €05 Xy2.
P_U,U,U):c[}:l, k. [1000)=1

£(0,0,1)=0 ) =1 c,=0=>c,=1.

210001010 0D1B 1D ,,=0=21D ¢;=0=¢y,=1.

Hrak, momygaem nommaom JKerankuua 3-11 CTENEHMN.
Plx,y,z)=1DyDz®xy D yz Dxyz.
[Ipumep: Ilocrpours mominom JKeranknHa mua (yHKIUA f=(1011} METOI0M

HEOMPENENEeHHBIX KO3 (PUIIMEHTOB. fBnsgerca nu [ meitoin?

Pemrenme. WMmem mommHoM JKeraxuua (X:y | B BHIIE:

P(x,y)=c,®c,®c,y®csxy.

AOKYMEHT MOAQVCAH
enenbaya JoUCTHHHOCTH TS E , UIMEEM

Ceptudmkar: EE[I'[I'[I'[I'JPl Bﬁﬂﬁi %?ZEDSEI%SEDG@TEEJSE

Bnaneneu: LlleGayxo BE TatbsHa Angr;a HOPOBH

P(0,1)=¢c,® c,=0=1®D ¢,=0=c,=1.
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P(1,0)=c,® ¢,=1=1®c,=1=¢,=0.
P(1,1)=c,®¢,®c,D,=1=21B0D 1D c,=1>c,=1.

Hraxk, f:1 D y D XY  _ we nuueiina.
KoHTpo.ibHbIEe BONPOCHI H 3a/IaHUS

1. Hro nazeBaercs muorouneHom JKerankuna?
2. Meron nHeonpeneneHHBIX KO3(P(UIINEHTOB.
3. Ilocrpours monmmuoMm JKeraikuHa, UCIONb3ysA SKBUBAIEHTHBIE TTPe0OpazoBaHus.

1. X<V, g. (x2y)(y=>z), 15. Xy2?xVy < X,

2. x2y, 0. (XY@, 16. (X®y)«(ZX),

3. XYV, 10. XV¥Jz, 7. (zny)®(yvxz),
4. (xvylz, 11, (x2y)(y2x), 15, (xVy)21z]y,

5. Xz, 2. xVyvz, lo. (Xey¥(Xx®x7),
6. Xy(x®y), 13, X@ydz, 20. (Xzo xy2)V(Xy27).
7 XyIVXy, 14 XVYIVXVZ,

4. Ilocrpoure mommHoM JKerajiknHa METOI0M HEOMPENEICHHBIX KOA(DPUIIUEHTOB.
1. (xey)ez, g. XyVyzVitviz, 15, (22x)@(x]y),
2. x2(y=z), o. X¥yIxVyoxly, 14 (xvy)]2(20X),
3. (x[y ¥z, 0. XxVy>x|y®x, 7. (xVy)2(28x),
4. w[(x®y), 1. Z¥x (X[y), 18, (22x) o (ylx),
5. XyzVXyrVxyz, 2. ((x]y)»z)®y, 9. ((x¥y)2z)®y,
6. (x2y)(yvz), 3. (xVy)¥ (28X, 20. (XVY)HZX).
7. (x2y)vz)lx, 14, (XY)®(29%),

5. Ilocrpoitre mommuom JKerankuHa, ecam (PyHKIMHA

3aIAHHBI BEKTOPOM CBOMX 3HAUECHHM:

1) (1010 0101);

2)(0011 1101);

3)(0011 1100);

4) (0101 0011);

5) (0010 0011);

6) (0101 1001);

7)(1111 0101);

8)(0111 I111);

9)(1101 1011);

10) (0010 0011);

11) (1111 1100 1011 1001);
12) (1101 0011 1101 0011);
13) (1100 1011 1111 1011);
14) (0101 0101 1110 0011);

| eI AR iEQL 1100);
Ceptudmkar: EEDM@%%%&S&ﬂ&E%&@ﬂ&dﬂ&@;;E

Bnagenew: WS p( T4 12 MOGHOTE 1011);
18) (0101 1111 1101 0011);
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19) (0000 1011 1011 1010);
20) (0001 1101 1010 111T1).

Pexomenoyeman numepamypa:

OcHoBHad JIATEpaTypa:
3apumnoBa, J. P. Jleki mo quckpernoit maremaruke. Maremarnueckas moruka: yueOnoe
nocodue / J. P. 3apunosa, M. I'. Kokorunkoga, JI. A. CeBactesanoB. — Mocksa : Poccuiickui
yHUBEpCUTET APYxK OBl HapooB, 2014. — 120 c¢. — Pexmm gocrymna:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. /luckpernas maremarvka oJjig IporpaMMucTOB : yueOHoe mocodue / P. Xarrapru.
—  MockBa :  Texmocgepa, 2012. — 400 c¢. — Pexum  pocrymna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckass padora Nell. PasMmemeHusi, NepecTaAaHOBKH, COYeTAHHHA B
KOMOHHATOpPHKE.

Llenvs 3auamusa. V3yaurs OCHOBHBEIE KOMOWHATOPHEIE OOBEKTEI M 00JaCTH UX
BO3MOIKHOTO MMPUMEHEHHS.

3Hanun u ymenus, npuoopemaemvie CHyOeHmMoOM 6 pe3yibmame 0C60CHUs MmeMbl,
gopmupyemovie KomnemeHyUu. 3HAET PA3MENIEHUA, NEPECTAHOBKH, COYETAHWUA U YMEET MX
MPUMEHATH ITPU PEMIEHUH 331a4.

Teopemuueckan uacmbo.

KomOnHaTopuka - 5TO pa3men MaTreMaTHKH, B KOTOPOM HM3yYaloTCA BOHPOCHI O TOM,
CKOJIBKO Pa3IM4YHBIX KOMOMHAIIAH, TOMYUHEHHBIX TEM WJIN UHBIM YCIOBUAM, MOKHO COCTABUTE
U3 3a0aHHBIX 00BEeKTOB. OCHOBBI KOMOMHATOPHKH OYEHBL BAKHEI IJIA OIEHKH BEPOATHOCTEH
CIIy4aMHBIX COOBITHMH, T.K. HMMEHHO OHH IMO3BOJIIOT MOJCYWATATH MPUHIIUIMMAIBEHO BO3MOKHOE
KOMUYECTBO PA3TUYHBIX BAPUAHTOB Pa3BUTHA COOBITHH.

OcunoBHas (popmMys1a KOMOMHATOPUKHA

[Tycte mmeercs k rpynm snemMeHTOB, mpUYeEM 1- TPyIIa COCTOUT W3 N AIEMEHTOB.
Beibepem mo OmHOMY OSIE€MEHTY M3 KaxOod rpynmel. lorma oOmiee umeno N cmocoOoB,
KOTOPEIMA MOKHO ITPOU3BECTH TAKOHU BRIOOP, onpenemnsercs coorHomenneM N=n, *n,*n;*...*ny.

[Tpumep. [loscaum 510 mpaBuno Ha mpocroM npumepe. IlycTts mmeerca e rpymnmsl
SIEMEHTOB, MPUUEM IEPBASA TPyHma COCTOUT W3 N BIEMEHTOB, 4 BTOPASA - M3 Ny AIEMEHTOB.
CKOJBKO pPa3IMUHBIX IMAP JIEMEHTOB MOKHO COCTABUTH W3 STHUX ABYX T'PYIII, TAKUM 00pazom,
gyTOOBI B Mape OBLJIO MO OJHOMY 3JIEMEHTY OT KaIOH TPYIIIIEI !

JlomycTuM, MBI B35JIM HEPBBEINA 3JIEMEHT M3 HNEPBOM TPYIIEI U, HE MEHASA €r0, nepedpam
BCE BO3MOJKHBIE MAPBI, MEHAS TOJBKO HSIEMEHTHI M3 BTOPOM TPYIIEI. Takux map Ijs 3TOTO
57IEMEHTA MOYKHO COCTABUTH Ny. 3aTE€M MBI O€pEM BTOPOI SJIEMEHT U3 MEPBOM TPYIILI U TAKKE
COCTABIIEM [JI1 HETO BCE BO3MOKHBIE MApel. lakux map Toxke Oymer n,. Tak kak B mepBOU
IPyHOne BCETO Ny AIEMEHT, BCETO BO3MOKHBIX BAPUAHTOB Oyaer ny*ns.

[Ipumep. CKOMBKO TPEX3HAYHBIX YETHBIX YHCENI MOKHO cocraBuTh u3 nudp 0, 1, 2, 3, 4,
5, 6, ecr (P PBI MOTYT MOBTOPATECA?

Pemenue: n,=6 (T.K. B KQYECTBE NEPBON NU(PEI MOKHO B3ATH moOyro mudpy us 1, 2, 3,
4,5, 6), no=7 (T.K. B KQUECTBE BTOPON IU(PPHI MOKHO B3AThH MoOyro muppy u3 0, 1, 2, 3, 4, 5, 6),
;=4 (T.K. B KAYECTBE TPETLEN U PBI MOKHO B3ATE T100y10 mppy u3 0, 2, 4, 6).

Hrax, N=n;*n,*n;=6*7*4=168.

B toMm ciyuae, kOrga BCE TPYIIIBI COCTOAT W3 OOWHAKOBOTO YHCIA SIEMEHTOB, T.€.
N1 =15=.. NiyToRyMOVKHENGHAIATE, YTO KaKIBIH BEIOOP IMPOM3BOIUTCA U3 OTHOW U TOU K€ TPYIIIIEL,
IPUYEM W%DHBW%%H, CHOBA BO3BPAIIAETCS B TPYyIITy. 10orma 4uciao BCeX CrocoOoB

Ceprudpumrar: . 2C0000043E9ABEB952205E 7BAS00060000043E
BnanenBBIOOPE; PABHE A - LAKQHGHAC00 BEIOOPA HOCUT HA3BAHUE BEIOOPKHU C BO3BPAIIEHUEM.

[Tpumep. CKONBKO BCEX UETHIPEX3HAYHBIX YU CENI MOKHO cOCTaBuTh U3 nudp 1,5, 6,7, 87
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Pemenwne. Jlng kaxaoro paspsana 4€TEIPEX3HAYHOTO YHCIA UMEETCA IATh BO3MOKHOCTEH,
sHAunUT N=5%*5%5%5=54=625.

PaccMoTpyM MHOKECTBO, COCTOSILIME W3 N SJIEMEHTOB. JTO MHOKECTBO OyaeM HA3BIBATH
T€HEPAILHON COBOKYMHOCTEIO.

PazmenienueM u3 n SI€MEHTOB MO M HA3BIBAETCA MOOOU YIIOPAOOYEHHBIM HAOOp M3 m
Pa3IMYHBEIX AJIEMEHTOB, BLIOPAHHBIX W3 TEHEPATEHON COBOKYITHOCTH B N YJIEMEHTOB.

[Ipumep. PazmuuueiMu pazmenieHusMd U3 Tpex smementoB {1, 2, 3} mo aBa Oymyt
nabopst (1, 2), (2, 1), (1, 3), (3, 1), (2, 3),(3, 2). Pazmenmienua MOTyT OTJIMYATHCA APYT OT ApPyra

KaK 3JIEMEHTAMH, TAK U UX [MOPAIKOM.

il

Yucno pazmemennit 0003Ha9aECTCA " M BREIUMCIIACTCS MO (popMyIIe:

!

* =i T)(n —2) (n-m+T) =

I

(n—m)l

[Tpumep. CkOMBKO CymIECTBYET ABY3HAYHEIX YHMCEIN, B KOTOPBIX [U(pa AecATKOB 1 nudpa
€IMHUL] PA3TUYHBIE U HEUETHBIE?
Pemenue: T.K. HeEUETHRIX (P mATL, @ umeHHo 1, 3, 5, 7, 9, To oTa 3agaya CBOAUTCA K

BEIOOPY M pa3MENICHUI0O HA ABE pPA3HBIE MHO3UIMU [ABYX M3 IMATH pPa3IWdHBIX LU(p, T.€.
VKA3aHHEBIX 4uCen Oyaer:

A2 =5.4=20

Couerannem M3 N 3IEMEHTOB MO M HA3BIBAETCA MH000M HEYyHNOPAIOYEHHEIM HA0OP M3 m
p , BLIOPAHHBIX W3 TEHEPATEHON COBOKYITHOCTH B N AJIEMEHTOB.

[Ipumep. /lna muoxkecrsa {1, 2, 3} coueranmamu seasarorcesa {1, 2}, {1, 3}, {2, 3}.

nt

Yucno coueranuil 0003HAYaETCA C" 1 BEIUUCIACTCA O (popmyne:

o nl
m!{n —m)l
[Tpumep. CkompkuMMM CIOCOOAMM UWTATENIh MOKET BBHIOPATH BE KHUKKH M3 IMIECTH
AMEIOTTHXCH ]
Pemenne: Yucno cnocoOOB paBHO 4YHCIy COYETAHWUM W3 MIECTH KHWKEK IO 1IBE, T.€.
pPaBHO:
o = ol o0k 5
2L T
[lepecTanoBkol M3 n SJIEMEHTOB HA3BIBACTCA MOOOM YHOPAJOYEHHBIM HAOOp OSTHX
SJIEMEHTOB.

[Ipumep. BCEBO3MOKHBIMM TEPECTAHOBKAMU MHOKECTBA, COCTOSMIETO W3 TpPeEX
snemeHToB {1, 2, 3} apmmores: (1, 2, 3),(1,3,2),(2,3,1), (2, 1, 3), (3,2, 1), (3,1, 2).

Yucno pazmiuHbIX MEPECTAaHOBOK M3 N ANEMEHTOB oOo3Hauaerca P, m Beruuciasgerca mo
dpopmyne P,=n!.

[Tpumep. CkompKkMMM CmOCO0aMiI CEMBb KHWT PA3HBIX ABTOPOB MOMKHO PACCTABHUTHL HA
MOJIKE B OJIUH P’

Pemenne: sra 3amada O 4YMCIIE TMEPECTAHOBOK CemH pasHeix kHur. Umeercas P=7!
=] #2*3*4*5%6%*7=5040 crroco0OB 0CYNIECTBUTE PACCTAHOBKY KHMUT.

KoHTpo/IbHLIE BONPOCHI H 32/ 1aHHSA

Pacrmicanue omHOrO mHA COOEPKUT S5 YypOokOB. Ompenenurs KOIWYECTBO TAKHX

pacm{camnﬂ w3 11 mucurmine.
SNEKTP ¥ nog(Ivch
Coprubmar:  2C0000043E0AE O, 6%3&?69&3%5”3 OpEeacenarens, ero 3aMeCTUTENS U EMIe TMATH YETOBEK.

Bnanend KO NMEEKMHA CROCOGAMIEEEHE] KOMUCCHUH MOTYT PACIPEAEIUTE MEXAY C000M 00a3aHHOCTH?
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3. CkonpkuMMH COoCO0aMM MOJKHO BBEIOpaTe TPEX OEKYPHBIX u3 rpynnel B 20

4EI0BEK”

- CKOIBKO pa3IMYHBIX 3BYKOCOYETAHWH MOKHO B3ATh HA JECATH BBIOPAHHBIX
KJIABUIIAX PO, €CJIM KAKI0€ 3BYKOCOUETAHNE MOMKET CONEPHKATh OT TPEX A0 AECATH 3BYKOB?

5. B Base croar 10 kpacHbIX U 5 pO30BEIX IBO3IUK. CKOJIBKMMH CITOCO0AMI MOKHO
BEIOPATh U3 Ba3kl MATH TBO3JUK OJHOTO IBETA?

6. Homepa TpamMBalHBIX MApHIPpyTOB HMHOTAA 0003HAYAIOTCS ABYMSA IIBETHBIMH

(ponapamm. Kakoe KOMUECTBO PA3IUUHBEIX MAPLIPYTOB MOKHO 0003HAYUTE, €CIIM UCHOIb30BATE
(poHapu BOCEMH IIBETOB?

7. Yemmumonar, B KOTOPOM y4acTBYIOT 16 KOomManza, mpoBOOUTCA B ABA Kpyra (T. e.
Kakgas KOMaHJa ABAXKIBI BCTpedaeTcs ¢ mobOou apyroi). Ompenenurs, KaKOE€ KOJIMYECTBO
BCTpEY CIEAYET MPOBECTH.

8. 3aMOK OTKPBIBAETCSA TOJBKO B TOM Ciydae, ecim Ha0paHn OmnmpeneeHHBIN
Tpex3HauHeid HOMEp. [lomerTka cocTouTt B TOM, UTO HAOMpAIOT HAYTaA TPU HU(PEI U3 3aJaHHBIX
maTti uugp. Yragate HOMEP yAAnO0Ch TONBKO HA MOCIEIHEH M3 BCEX BO3MOKHBIX IOIBITOK.
CKOJIEKO MOMBITOK MPEAMIECTBOBAIIO YIAUHOM?

9. N3 rpymmer B 15 demoBek BBIOMPAIOT UETHIPEX YUYACTHUKOB ACTA(ETHI
800+400+200+100. Ckompkumm crmocodamMum MOKHO pPACCTABUTH CIOPTCMEHOB MO HSTANAM
scradersr?

10. Komanna w3 maTu 4YEIOBEK BEICTYIIAET HA COPEBHOBAHWAX II0 IJIABAHUIO, B

KOTOpPEIX yuacTByioT emie 20 cmoprcMeHOB. CKOMBKMMH CIIOCO0AMHU MOTYT pPacHpeneInThCsA
MECTa, 3aHAThIE WIEHAMH YTOH KOMAHIBI?

11. CKOIBKMMH CIIOCO0AMH MOYKHO PACIOJIOKWUTh HA MIAXMATHOM JTOCKE IBE IAIbH
Tak, 4TOOBl OnHA HE MOTIAa B3aATh Apyryroo? (OmHa nages MOMKET B3ATh AOPYTYIO0, €CIHU OHA
HAXOIUTCS C HEU HA OOHOM TOPU30HTAIN WX HA OTHON BEPTHKAIN MAXMATHON TOCKH.)

12. JlBe magpu pazmMYHOTO IIBETA PACIOJOKEHBI HA IMIAXMATHOM OOCKE TAaK, 4YTO
KaK1asd MOJKET B3ATh APYTy0. CKONBKO CYNIECTBYET TAKUX PACIIOIOKEHUN !

13. Tlopsamok BBICTYIUIEHMS BOCBMH YYACTHUKOB KOHKYpPCA OMNPENENSIETCS KpeOmem.
CKONBKO PA3JIMYHBIX UCXOIOB KEPEOLEBKH MTPU 3TOM BO3MOKHO *

14.  Tpunnare uemoBek pa3OWTEI HA TPU TPYNOEI MO JECATH UYEIOBEK B KaKIOM.
CKOIMBKO MOKET OBITH PA3AMUHBIX COCTABOB TPYIIIT?

15. CKONBKO YETBHIPEX3HAYHBIX YHUCEN, NEIANIMXCSI HA S5, MOKHO COCTAaBUTH U3 LU
0, 1, 3, 5, 7, ecmm kaxknoe 4nuCI0 HE OOKHO COOEPkKaTh OMUHAKOBEIX U(p?

16. CKONBKO pPAa3MMYHBIX CBETANMXCSA KOJIEI MOMKHO CIEIaTh, PACIHOJIOKHUB II0

OKpy#HOCTH 10 pa3HOUBETHBIX JIAMITOUEK (KOJIBIA CHUTAIOTCSA OJWHAKOBEIMU IIPU OJMHAKOBOM
HOPAOKE CIEOOBAHUA IIBETOB)?

17. Ha xamxa0oi monke momemniaerca 30 tomoB. CKOMBKUMH CIIOCO0AMH MX MOKHO
paccTaBuTh, YTOOBI MPH 3TOM MEPBBIM U BTOPOU TOMA HE CTOSIU PAAOM?

18. Yerpipe cCTpenka AODKHEL MOPA3UTh BOCEMB MHIIEHEH (KaXOBIM MO IBE).
CKOJIBKUMU CIToc00aMu OHU MOTYT PACIPENEIUTE MUIIEHU MEKIY CO00M?

19. W3 rpynmer B 12 gwenoBek e€xEmHEBHO B TEUEHHE 6 OHEH BEIOMPAOT IBYX
neKypHBIX. ONpenenuTs KOIWYECTBO PA3IMUHBIX CIIMCKOB AEKYPHBIX, €CIM KAXKIObIH YEITOBEK

OEKYPUT OUH pas.

20. CKONBKO UETBIPEX3HAUHBIX YUCEN, cocTraBiaeHHBIX u3 mudp 0, 1, 2, 3, 4, 5,
copepxar mu(py 3 (@psl B UUCIAX HE TOBTOPAIOTCA )?
21.  Jlecars rpynm 3aHMMAIOTCS B JOECATH PACHOIOKEHHBIX HOAPAL AyIUTOPUAX.

CKOIBKO CYyNIECTBYET BAPUAHTOB pacCmucaHusd, mpu KOTOPeIX rpynmnsl Nel u No2 maxoanmice Obl

B COCETHUX ayAUTOPUAX?
2&%%{:@%@%%1QHHCTB}’TDT 16 maxmaructoB. Onpenenurs KOMMYECTBO PA3IMIHBIX
Ceptvh PACTIRECAMPIHEAREPHOTG /BAPYPAco(patmicaHd  CUATAIOTCSA  PA3TUYHBIMHA, €CIH  OTJIUYAOTCA

B TING T 9
TeAST A CTIKANIT XOT4 OBl OXHOM MapTHIL; LBET (PUTYP M HOMEP JOCKU HE YUUTHIBAIOTCS).
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23.  lllecTp ANMKOB pa3MMYHEIX MATECPUATIOB JOCTABIISIOTCS HA IATH ATAXKEH CTPOMKHU.
CKOMBKMMH CITOCO0AMHM MOYKHO PACTIPENETUThE MATEPUAIBI IO ATaxkam? B CKOJBKNX BapuaHTAax
HA MATHIN ATAXK TOCTABJIEH KAKON-THO0 OIMH Marepuat’

24, Jlea mourameona momxkuel pasHectn 10 mucem mo 10 ampecam. CKOmbKMMH
crmoco0aMy OHU MOTYT PACIPENEnUTs padoTy?

Pexomenoyeman numepamypa:

OcHoBHad JIATEpaTypa:
3apumnoBa, J. P. Jlekmmm mo puckperHon maremaruke. Maremartnueckas noruka: ydeOHoe
nocodue / J. P. 3apunopa, M. I'. Kokoruukosa, JI. A. CeacreanoB. — Mocksa : Poccuiickui
yHUBEpCUTET  OpyxOel  Hapomos, 2014, — 120 e¢. — Pexum  gocryma:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. /luckpernas maremarvka oJjig IporpaMMucTOB : yueOHoe mocodue / P. Xarrapru.
—  MockBa :  Texmocgepa, 2012. — 400 c¢. — Pexum  pocrymna:
http://www.iprbookshop.ru/12723 .html

IIpakTinueckas padora Nel2. IloncraHoBkH. bHHOMHANBHBIE KOI(PPHUIIHEHTHI.
Pazounenus.

Ilens 3auamua. PaccMOoTpeTs BO3MOKHOCTE HOpuMmeHeHus Ownnoma HeroToHa K
YIOPOMIEHNUIO BEIYUCIUTEIEHBIX JEUCTBUM.

3Hanua u ymeHusn, npuodopemaemple CMyOeHMOM 6 pe3yibmame O0CGOCHUS MeMbl,
popmupyemoie KomnemeHyuu. 3HATP W YMETh MNPUMEHATH AJTOPUTM MCIIOJIE30BaHUA
Ounoma HeroTOHA M mepecTaHOBOK A PENIEHUS MPAKTHIECKUX 3a0a4.

Teopemuueckan wacms.

[TogcTtanoBKOM (N-OM CTENEHM) M3 N 3JIEMEHTOB HA3BIBACTCA B3aMMHO OJHO3HAUHOE
O0TOOpaKEHME MHOKECTBA M3 N CUMBOIOB HA Ce€0sa. OOBIUHO SJIEMEHTHI STOTO MHOMKECTBA
HYMEPYIOTCA M OTONKIECTBILIIOTCA C N UMCIAMU HATYPAITBHOTO PAIA YUCE.

[Tpumep. BMecTo moacTaHoBKH - OTOOpakeHUs 3JIEMEHTOB MHOJKECTBA X={a, b, ¢, g}, -
roBopar 00 oroOpaxenun MHoxkectBa {1, 2, 3, 4} u 0003HaUarOT 5Ty MOACTAHOBKY KaK

1 2 3 4
2 4 1 3

YMHOKEHUE MOACTAHOBOK - ONEPANA, KOTOPas CTABUT B COOTBETCTBUE YHOPATOYEHHON
mape moACTAHOBOK N-0M creneHu A u B Tpersio moacrtanoBky C TOM K€ CTENEHH IO NPABUILY:

1 2 3 ... n
A=1[7 |
1]_ E.E 1o En
B — 3_1 1_2 1_3 . E_n !
1 Jdz Jz e In
1 2 3 ... n
= | . . ] .
J. Jz2 Jz -« In

PaccmoTpum n3BeCTHEIE (DOPMYJIBI:
(a+h) T = ath ,
2+l ® = a +zab+b”,
(a+b)® = a+3a’b+3ab +h?.
AWHEFH]I—T@HBHEHH—ID BEIYHCIATE OCTAJIBHEIC CTCIICHH, HO MEI BMCCTO HpD,I[DJIH{EHHH

cepru FIROILFOLIRARBATCARRICIIE dhopatyn copuympyen 0Bmyro Teopeny o .
Bnageney:  Wech@0peMa. CapapeammiBa (Gopmyna (ounoma HeroTona):
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a4 b)m = a4 Bgn—lp g 2l gn—2p2
( i

_ 2
A “(“_lJ(R_E;l---E‘R_'El'+1J ﬂn—j"bk _|__”_|_IE|111F
l=1.2.3....-(k—1)k, Kl=(k-1)lk, O0l'=1.

m

Hcnone3ysa uucna C" MOJKHO 3amicath OmHoM HproToHA:

(@ +0)" =Ca™ + Cla™th+ ...+ CEam 5k + ... 4 Cmb™,
Kos(pdummenTt HazeiBaercsa OMHOMHUATEHBIM KO3 PUITUEHTOM.
Teopema. CopasenmiBel (pOpMYIEI 418 OMHOMHAIBHBEIX KO3 (PUIIMEHTOB:

1, 27 = EJE 4 Ci + ...+ C" - ceOACTEOD CyMMEl GMHOMWANEHBIX KOSHEMUHEHTOE;
NI o T — IR - .
2, 'i’n =L - CEOACTEO CHMMETRMM;

= = 1 _ o~ m+1 -
5 OOt = JR_I_Jrl - CEOACTEO CNOXAHKWA,

KﬂHTpﬂﬂthlE BOIPOCHI H 3a/ITaHHHA

1. Pa3n0xuTh, BEIIUCIUB OMHOMHANEHEIE KO uuumentsr: (a +b)’; (a +b)'".

1 (12
a+=
2. B paznoxennn A} maitrn koadpdumment mpu @
10
1
20——
3 3a HalTH KO3(pQuumenT npu a’.

. B paznoxenun
. [loctpoure tpeyronsnuk [lackama mpu n=12.
. Beruucmre uncima @epma u Mepcenna npu n=4.

(x—2)"+(x—4)" =64

3= 16
(Vx+—)
7. Haittu Homep wieHa pa3noxeHus OuHoma X , HE COIEPIKAIIETO X.

(Va

1 \n
a+——)
8.HalTu nATEIN 4I€H pa3noKeHus OMHOMA V3a
9.Haittn cymmy OMHOMHATBHBIX KOA(P(PUIMEHTOB 4YIEHOB, CTOAMIMX HA HEUYETHBIX MECTAX B

n -

6. Pemuute ypaBHEeHUME

(x+y)
pa3noxkeHnn OmHOMma XTY) , ecom GunoMmanbHbL KO3(p(pumeHT Tpersero uneHa Ha 9
00Jb 1€ OMHOMUATEHOTO KO3 (PUIIMEHTA BTOPOTO WIEHA.

(&d&%)”

10.Haittn cempmou umeH pasmoxeHus OmHOMma , ecin OMHOMHAJILHBIHA

KO3((PULIUEHT TPETHETO WieHa paBeH 36.

24 3736
11.CkoMBKO WIEHOB pa3moKeHUs OMHOMA ( V3+V/ ) ABISIOTCS E€TBIMA YUCITAMU !
0 1 2 ~2 3 ~3 4 ~4 5 -5
12 .BEIUMCIUTE CYMMY Cs+2C+ 2 Co+27Cs+2 Cs+2°Cs

13.Haittm  amreOpanueckyro CcymMMmy  KO3(P(PMUMEHTOB  MHOTOYJIEHA OTHOCHTEIBHO X,

17
IOJT ' 0 ( 3x—4 )
Y4aeMOro B PA3JI0KEHUN OMHOMA
_ y n
AOKYMEHT MOAMMCAH ax+ x 4

14 .CymvidFFERETRL BP0 - MraTbHBIX  KOB(P(PUITMEHTOB Pa3I0KEHUA paBHa
Ceprubigsqrsy 2G0000043E9ABBB952205E 7BAS00060000043E
Bna,u,emﬁ. 2 @3% %M%@%Hmﬁﬂﬂepmamee X
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(5+2x)"

15.11pn kakux 3HAYEHUAX X YETBEPTOE CIATAEMOE PA3T0KEHUA
COCEeMHUX C HUM ClIaraeMpIX 7

OosbILIE OBYX

3

[ {2X_]_+ fz_}i)m

16. Ilpu kakom 3HAUEHMM X YETBEPTOE CIAraeMO€ pa3I0KEHHA N v | B
oBaauare pas3 Oompme m, e€cam OMHOMHANBHBIN KOA(P(UIMEHT YETBEPTOTO CIATA€MOrO
OTHOCHUTCA K OMHOMUAITEHOMY KOA()(PUIIMEHTY BTOPOTO CIaraemMoro kak 5 : 17

L+3

V2

UETBEPTOTO CIATAEMOTO PA3I0KEHUS K TPETHEMY OBIIIO PABHO 3v2 ?

17. B kakyro HanOONBIIYIO CTENEHE CIEAYET BO3BECTH OMHOM 4TOOBI OTHOLLIEHUE

Pexomenoyeman numepamypa:

OcHoBHad JIATEpaTypa:
3apumnoBa, J. P. Jlekmmm mo puckperHon maremaruke. Maremartndeckas noruka: ydeOHoe
nocodue / J. P. 3apunopa, M. I'. Kokoruukosa, JI. A. CeacreanoB. — Mocksa : Poccuiickui
yHUBEpCUTET  OpyxOel  Hapomos, 2014, — 120 e¢. — Pexum  gocryma:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. /luckpernas maremarvka oJjig IporpaMMucTOB : yueOHoe mocodue / P. Xarrapru.
—  MockBa :  Texmocgepa, 2012. — 400 c¢. — Pexum  pocrymna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckast padora Nel3. OcHoBHbIe XapakTepucTHkH rpadoB. MarTpuibl
CMEKHOCTH M HHIHeHTHOCTH. Onepanuu HaJ rpadamu.

Lens 3anamusn. VI3yanTs BO3MOKHEBIE CITOCOOEI 3a0aHusA rpa()oB, AT OPUTM BBIITOTHEHHA
orepauui Haa rpadamu.

3HaHuA U yMeHusa, npuodpemaemvie CMyOeHMOM 6 pe3yabmame 0CGOCHUSA MeMbl,
gopmupyemole Komnemenyuu. 3HATH W YMETh pPEATM30BBIBATH HA IPAKTUKE OCHOBHEIE
crtocoOsl mpencrasaenus rpadoB U onepanuu Hag rpadamu.

Teopemuueckan wacms.

I'pagpom G(V, E) HazeiBaeTcsa COBOKYNHOCTE ABYX MHOKECTB — HEIYCTOTO MHOKECTBA V
(MHOKECTBA BEPHIMH) W MHOKECTBA [ HEymOpAOOYEHHBIX MMAP PA3IUUHBIX SJIEMEHTOB
vaoxkectBa V (E — MuoxecTBO pedep umm ayr).

G(V,E=«V;E), V#o, EcVxV, E=E".

[Tpu sTOoM myra (a,b) Ha3BBAETCA UCXOAATIIEH U3 BEPIIMHEI A M 3aX0 IANIEH B BEPIIUHY b.

JIEMEHTEI MHOKECTBA V HAa3BIBAIOTCA BEPIIMHAMHU (WJIM y3JI1AMH, WIM TOYKamu) rpada
G, a snemenTs U3 E — ero pedpamut (MM TUHUAMM).

’_.___.-",H
P
cl Y,
— &,
'H}Egﬁﬂ?ﬁzfﬂ il A}IEII H3 HE‘I{GTﬂpﬂﬁ BCPIIHMHBEI W 3aX0JAIIYHO B TY KC BCPIINHY, 6}’,I[E‘M

HA3EIBATBHCMEGIONAIAY VG, BEIX0 AINE U3 OTHOW U TOH K€ BEPIIUHEI M 3aX0JANINE B OOHY U TY
CepTuduyas: Biufg‘ﬁmfﬁﬁﬁ MO HASBIBATE Rydmnbivu. Tak, yru €s U €5 ABIAIOTCS KPATHBIMH, a4 IyTa € —
3y Bd |dTeEHHA

Bnaneneu: AnekcaHgpoBHa

[eTIeH. ﬁepmm{y, W3 KOTOPOW HE BBIXOAWT U B KOTOPYIO HE 3aXOJUT HU OOHA Oyra, Oymem

HA3BIBATE U30aUposarHou. Hampumep, 1 — 130mMpoBaHHASA BEPIINHA.
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Bepmmna v uHuuneHTHa pedpy €, €Cau vEe; Toraa enie roBOpsT, 4TO € €CTh pedpo npu
v. JlB€ BEpHIMHBI, WHIIUIEHTHBRIE pEOpPy, CYTh €r0 KOHIIEBBIE BEPIIMHBI WIM KOHIIBI; pPeldpo
COEIUHAET CBOU KOHIIEBEIE BEPIINHEL.

Mapuipyrom B rpade Ha3pIBAETCS MOCIENOBATEIBHOCTE BEPIINH U PedEpP Vo, €1, Vi, €2,
V2, ...y €k Vi, B KOTOPOU JIFOOBIE JBA COCEIHUX BJIEMEHTA COENUHEHBI PEOPOM. 3aMKHyTas LMD
(Vo=Vi) HA3BIBACTCA IIMKIOM.

['pa HazeiBaeTCs CBA3HBIM, €CITH MOOBIE IBE €T0 HECOBHAOAIONINE BEPIIUHEI COETMHEHEI
MAPILIPYTOM.

Jlna MHOrMX 3amad HECYNIECTBEHHO, ABIAIOTCA U pedpa OTpe3KaMu MPAMEIX HIIH
KPHUBOJIMHEWHBIMA OYTAMHA; BAYKHO JIMIIE TO, KAKAE BEPIIMHEBI COEOUHAET KaxKI10€e peodpo.

Ecm peOpam rpada npyugaHsl HANIPABIEHUA OT OJHOW BEPHIMHEI K APYTOW, TO TAKOU rpad
HA3BIBACTCA opueHmupoganHvlM. Pebpa oOpueHTHpOBAaHHOTO Trpada HA3BIBAIOTCI Jdyeamu.
COOTBETCTBYHOMINE BEPHIMHEI OPUEHTUPOBAHHOTO Tpada HA3BBAOT HauaroM U KoHyom. Ecim
HAmpaBJI€HUs peOEP HE YKA3BIBAIOTCA, TO Tpa() HA3BIBAETCI HEopueHmupo8aHHbiM (I TIPOCTO
rpagom).

Ha pucynke n3o0paxen HeopueHtupoBanHeii rpad G =( X, A4).

X= {I1, X2, X3, Iq},

A= {ﬂ'1: (Il, Ig), {?j:(Ig, Ig), i :(Il, Ig), dag— (I3, Iq)}.

X1 &
“xle
™
ar ~0 O
,-"'f Xz g Y4
-~
.___,.-"-.- f-IE
X2 O/

Ha cnenyromiem pucynke nzo0paxen opueHTUpoBaHHEIN rpad G = (X, 4).
X: {I11x31 x%xd-}a
A= {m :(Ilaxz), ar — (Il-,Iﬂﬁ a3 :(I3-,I4)-, 4 :(I3-,Iz)}-

Yo i~

= . Gl -

O ()
. A7)

~
] P . E

ff \

O s

X1 X4

I'pad, nmeronii kKak OPUEHTUPOBAHHBIE, TAK U HEOPUEHTUPOBAHHEIE pelOpa, HA3BIBAETC
CMeUlAHHbIM .

Pa3znuuaneie pebpa MOTYT COEIMHATE OOHY U Ty JK€ Hmapy BepmuH. lakue pedpa HA3BIBAIOT
kpamubmu. I'pad, cogepxanmii KpaTHeie peOpa, Ha3EIBAETCA M) IbMUCpapom.

HeopuentupoBannoe  peOpo  rpada  SKBUBAJIEHTHO  JIBYM  IIPOTHBOIIOJIOKHO
HAITPABJIEHHBIM IyTdM, COEIUHIIONINM TE K€ CAMBIE BEPIIVHEL.

PeOpo moxker coemmuATe BepmuHy camy C coboi. Takoe peOpo Ha3pIBAeTCA neniiel.
I'pad ¢ kparaEIMU pedpamMu 1 METIAMH HA3BIBAETCA HCE8O02paAPOoM.

MmnowxectBo pedep rpada moxker ObITh mycThiM. MHOKECTBO BEpIIMH rpada HE MOKET
OvITh mycTEIM. Hanmpumep, Hike n300paxeH opueHTUpoBaHHBIU rpad G = (X, 4).

X: {I1.,I3,I3,I4 },

A="
OJOKYMEHT UDﬂHHCHH
SNEKTPOHHOW NMOoANHUCBEIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ie)

QZ
O

QO O
x) X4

Kak B ciayduae OpUEHTHUPOBAHHOTO, TAK U B CJIyuae HEOPUEHTUPOBAHHOTO pedpa TrOBOPAT,
4TO BEPIIMHEL X U y UHYUOEeHmMHbl PEOPY a, €CIIA 5TH BEPIIMHEI COEIUHEHE! d.

Cmenenvro BEPIIMHEL rpa)a HA3BIBAECTCA YUCIO pedep, MHIMOECHTHBIX 3TOW BEPIIMHE.
Bepnmina, nmeronias crenens 0, HA3BEIBAETCA U3OIUPOBAHHOU, 4 CTENICHD | — gucauel.

Jlna opueHTHPOBAHHOTO Tpada MHOKECTBO BEPIINH, B KOTOPEIE BEAYT AYTH, UCXOIANINE
U3 BEpIIMHE X, 0003HauaroT G(x), 10 ectb G(x) = { y: (x y )= G}. Muoxecteo G(x) HA3LIBAIOT
oopazom sepumnsl x. CoorBercrBeHHO G'(Y) — MHOMKECTBO BEPIIMH, M3 KOTOPLIX MCXOIAT
nyru, Bemymme B Bepmuny y, G'(y) = {x: ( x , v ) £G}. Muoxecrso G'(y) Ha3sBBarOT
npoobpazom BEPUIVHEI ).

CrocoOr1 3amanus rpados
1. I'eomerpuueckuit

d

(t b

2. Marpumia CMEXHOCTH - KBaapaTHas MAaTpUIld, Pa3MEpPHOCTH, PABHOU KOJIMUYECTBY
BepmmH. [Ipu sToM 4 1, J |-menoe 4nucno, paBHOE KOIMYECTBY PEOEP, CBA3BIBAIMINX 1-10, J-IO
BepumHy. Ecm B rpae Her merens, TO auaroHamesHEIE 3neMeHTH paBHel 0 . Ecim péOpa ne
HOBTOPSITOTCS, TO BCe smaemeHTel 0 wma 1. Ecau rpad HeopueHTHPOBAHHEBIN, TO MATPHIIA

CUMMETPHYHA.
3. Marpuna MHOUIEHTHOCTH — MATPUIA PAa3MEPHOCTH mMXn , TAE€ M — KOJUYECTBO

BEPILMH, N — KOJTHIECTBO pedep wnn ayr.

1, ecau dyea e; ucxodum u3 eepwiuHbl v,
—1, ecau dyea e; 3axo0um @ eepuwiuHbl V,
Y112, ecau e; nemas npu eepuiliHe v,

06 npomueHom ciayuae
n

4. COMCOK CMENKHOCTH (MIM COUCOK WHIMICHTHOCTH) — COUCOK KAQMKIBIM DJIEMEHT
KOTOPOTr0 COCTOWT W3 BEPIIUHEI Tpad)a ¥ CMHCKA CMEKHBIX C HEM BEPILIH.

[Ipumep. 1o rpaduueckomy 3amanuio rpad)a COCTABUTE MATPHUILY CMEKHOCTH, MATPHUILLY
WHIHUEHTHO CTH

O

=
4

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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0 -1 -1 1

Pemenne: Martpumna CMeKHOCTH Marpuna WHOUIEHTHOCTH

o o o
—_ O =
R

Onepanuu Han rpadaMu

V.E)

HEOPUEHTHUPOBAHHOTO (OopuentupoBannoro) rpadpa G(V, E), rme - E _ romomenne
MHO)KECTBA E 10 MHO¥KECTBA BCEX HEYIMOPANOYEHHBIX (YIOPATOUEHHBIX ) ITap HA V.

2. O0semuuenuem rpagos G (Vi, Ei) u Gz (Va, Ey) (0003nauenue Gi(Vi,E1)UG:(Va, Es),
npu ycnosuu V,NV,=0, E\NE,=@) nazeiBaerca rpadp G(V, E), roe

VZ:V1 UV}& EZ:E1 UE;

3. Coegunenuem rpagos G; (Vi, E1) u G (Va, E») (0003nauenne Gi(Vi,E)+ Go(Va, E»),

npu ycnosuun ViNV,=0, EiNE,=0) nazeiBaercsa rpad G(V, E), roe
V::Vl UV;& E::ElL_.JEgU {E:(V1,V2)|V1EV1& VEEVE}

4. Ynmanenne BepmmHel v u3 rpagpa G (Vi, Ei) (oboznawenne G; (Vi, Ei) — v, opu

ycnoBuu vE V) maer rpad Gz (Va, E»), toe
Va=Vilvii& EEZ:Eﬁ{EZ(WNzMW:v Y Vo=V |

5. ¥Ynanenue pebpa e u3z rpada G, (V,, E,) (o0oznauenue G, (V,, E,) — e, npu ycnosuu

e€kl) maer rpad G> (Va, Ez), roe

1. HeopuentupoBaHHsM (0 pUEHTUPOBAHHEIN) Tpad G HA3BIBAIOT JOIOJHEHUEM

VEZ:V1& EQZZEﬁ{E}
6. [lobanenue Bepmmuel v B rpad G (Vi, Ei) (obozmauenmne G; (Vi, Ei) + v, mpu
ycnoBuu v V) naer rpad G, (Va, E,), roe
V=V, U {V}& E»:=E,
7. lobaBnenue pedpa e B rpada Gy (Vi, Ei) (06o3nauenue G, (Vi, Ei) + e, npu ycanosunu
eZLE ) maer rpad Gz (Va, Ez), rne
Vg:zvl& Eg::Elu {E}

KﬂHTpﬂﬂthlE BOIPOCHI H 3a/ITaHHHA

1. U300pasurs rpadel, 3a1aHHBIe MATPUTIAMU:
| | | '|

o 0 1 -1 0 -1 -1 0 1 01 10

-1 0 0 0 -1 1 0 -1 0 0 1 0 1

1 -1 0 0 0 0 1 0 1 00 10

o 1 -1 0 0 0 0 1 1 10 |

| o 1 1 0 0 0 0 0 0 |

a} ! | -,.ﬁ} I |
01000000
00010000
00 0O0O0O0O0 0
1 00 0O0O0O0O0
01 000010
snexrrothobiopncdio 0 0 0 1
Ceptwdoukatr: 2C0000043E9A EB%EDEBTBF'@]EIE@]EG{PE&S% 1

Bnaneneu: llleGayxoea TaTkaAHa AnexkcaHgpoBHa

1 01 00000

| |
E} ' '
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2. CocraBuTh MATPUIy CMEKHOCTH U1 rpad oOB:

C

F : F
3. IToctpouts rpadsl 111 pemieHus 3a1au:
1) IlepeBo3uuky (II) HyxkHO mepenmpaBute uepe3 peky Boika (B), ko3y (K) u memok c
kanyctou (M). Jlogka Tak mamna, 9T0 KpOME MEPEBO3UYMKA MOKET B3ATh TOJBKO OJWH W3 OTHUX
00BekTOB. Kpome TOro, KamycTty HEIb3sS OCTABIATE C KO30M, a KO3y — C BOJIKOM. Kak
OCYIIECTBUTE MEPEMPABY ?
2) /lpa uenoBeKa UMEIOT MOMHEIM KYBIIWH BOJBI B § JI, & TAKKE IBA MMYCTHIX KYBIIWHA B 5 JI
u 3 n. Kak um paznenuts Boay MOpOBHY?
4. IToTokM MOKYMEHTOB LUPKYIHPYIOT Mexay ropomavu Al, A2, A3 u ropomamu Bl,
B2, B3. MoxHO 11 POI0KUTE HEMEPECEKAOMINECS MAPIIPYTEI, COCOUHAIONINE KAXKIBIN TOPOL
Al ¢ kaxnaeiM ropogom Bj?
5. Omnpenenure, kakue rpadnl, HW300paKEHHBIE HA PHUCYHKE HHUKE, ABIAIOTCS

VHUKYPCATbEHBIMU
R 8 B
A /\ c A C
E 1 E n A
a) ) D
i)
A 8 B
E F 4 C
T .
i) k D

) i) K]
6. B odpuce 15 kommerorepoB. MOKHO TU COEIUMHUTE UX APYT C OPYTOM TaK, 4TOOEBI

Ka7K 1B ﬁﬁ%%ﬁ%lﬁﬂﬁﬁcﬁﬂmm C TpeMs OPYTUMHA !

3NEKTPOHHOW NOANMCLIO

Ceptucomkatr: 2C0 .
Bnaneneu: L em%ﬁégﬂgﬁgﬁ 3%‘]'

6EH{}BHHH JATepaTtypa.

Nencteutened: ¢ 19.08.2022 no 19.08.2023

42



3apumnoBa, J. P. Jlekmpm nmo puckperHou maremaruke. Maremarndeckas noruka: ydeOHoOe
nocobue / 3. P. 3apunosa, M. I'. Kokorunkosa, JI. A. CeBacteanoB. — Mocksa : Poccuiickuia
yHUBEpCUTET  OpyxO0el  wHapomos, 2014. — 120 c¢. — Pexum  pgocryma:
http://www.iprbookshop.ru/22190.html

JlomoJIHNTe/IbHAA JIUTEepaTypa:
Xarraptu, P. Jluckpernas mareMmarnka O MpOrpaMMHCTOB : yueOHOoe nmocobue / P. Xarrapru.

—  Mocksa :  Texmocgepa, 2012. — 400 c¢. — Pexum  pocrtymna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckast padora Nel4. DiltepoB rpadg. Kpurepui il/iepoBOCTH.

Ilenv 3auamusn. W3yunte anropurM DOCTPOCHUSA SHIEPOBA IHMKIA B SUIEPOBOM
MyJIbTUTpa( € 1 €T0 MPIWIOKEHNU HA MPAKTHKE.

3HaHuA U yMeHus, npuodpemaemvie CMyOeHMOM 8 pe3yibmame O0CE80CHUA MeMbl,
gopmupyemoie Komnemenuyuu. 3HATH W YMETh PEATU3OBEIBATE HA IIPAKTHKE AJTOPUTM
MOCTPOEHUS SWJIEPOBA LIUKJIA B SUIEPOBOM MYyJIETUTPA]E.

Teopemuueckan uacms.

[TepBeie 3amaun Teopum rpadoB OBUIM CBA3aHBI € PEMIEHHUEM MATEMATHIECKHUX
pa3BIEKATENBHBIX 3a0ad W TOJOBOJIOMOK (3amaua o KenurcOeprckux wmocrax, 3amada o
paccraHoBKke (ep3eil Ha MmaxMaTHOM MOCKE, 3aJaud O TMEPEBO3KaX, 3aJada O KPYrOCBETHOM
MyTEMECTBUU U Apyrue). OQHUM U3 MEPBEIX PE3yALTATOB B TEOPUHU I'Pa(OB ABWICH KPUTEPHI
CyLIECTBOBaHUA 00xoma Bcex pedep rpada Oe3 moTopenwuii, moayueHHsn JI. Ditnepom mpu
pemenuu 3anadn 0 KenurcOeprckux Mocrax.

[IpaBuio Jinepas:

1. B rpage, He uMmeronieEM BEPIIMH HEYETHBIX CTEMEHEM, CYMIECTBYET 00XOI BCEX
pEdep (mpuueM kaxaoe peOpo MpOXOaUTCA B TOYHOCTH OQUH Pa3) C HAYAJIOM B 000N BEPIINHE
rpada.

2. B rpade, umeronieM OBE M TONBKO [BE BEPHIMHBI C HEUETHBIMHU CTEMEHAMHU,
CYILIECTBYET 00X0[ C HAYAJIOM B OJHOM BEPIINHE C HEUETHOMU CTEMEHBIO U KOHIIOM B JPYTOH.

3.B rpage, nmeromiem Oonee IByX BEPHIMH C HEUETHOM CTEMEHBIO, TAKOrO 00X0oma HE
CYIIECTBYET.

Teopema Cegasnbiu HeopueHMUPOBAHHBIU MYAbIMUSPAP Mmoz0a U MoabKo mo2da AGIACMCA
UTEPOBLIM, KO2OA CIMENEHb KANCOOU U3 €20 BEPULUH — HYCMHOEe YUCTO.

OmimieM anropurM IOCTPOEHUS HWIEPOBA I[MKIA B OIJIEPOBOM MyJbTHTpade. 3TOT
AITOPUTM 3a1A€TCS CACTYIOMIMMY ITPABUIIAMMU.

1. BriOpars npOM3BOIEHO HEKOTOPYIO BEPILHMHY d.

2. BriOpaTs mpOU3BONIBEHO HEKOTOPOE PEOPO U, MHIMAEHTHOE @, U MIPUCBOUTE €My HOMED
1 (HazoBemM 3TO pedpo npotdeHHbIM).

3. Kaxnoe mponaeHHoe peOpo BBUEPKHYTH W MPUCBOWUTH €MY HOMEP, HA EIWHUILY
OO0JIE I HOMEPA NPEABITYIIETO BEIYEPKHYTOrO pedpa.

4. Haxopniace B BEpHIMHE X, HE BHIOUpATe peOpoO, COEAUHAIONIEE X C @, €CIIM MMEETCA
BO3MOKHOCTE MHOTO BEIOOPA.

5. Haxopmsace B BepumHe X, HE BRIOMpATe peOpo, KOTOPOE ABIAETCA Hepeuwieukom (T.e.
pedpom, mnOpum yaaaeHUH KOTOpOTO Tpad, o0Opa30BAHHBINN HEBBIUEPKHYTBIMHA peOpamu,
pacranaerca Ha OBE KOMIIOHEHTHI CBA3ZHOCTH, KAXKAAS U3 KOTOPEIX UMEET XOTSA OBl MO OTHOMY
pedpy).

6. [Tocne Toro kak B rpagde OynayT 3anmymepoBaHbl BCce pedpa, 00pa3yercsa SHIepOB HHKII,
MPUYEM MTOPAA0K HyMEpaluuu COOTBETCTBYET MOCIEN0BATENLHOCTH 00X0aa, pedep.

KoHTpo/IbHBIE BONIPOCHI H 32 JaHUS

OOKYMEHT UDﬂHHCHH
IW@WJ}%@%E afm&émﬂm TTAKJIBI ]
Ceptvdmkatr: 2C0000043E9ABBBO952205E7BAS00860000043
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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& 1

2. Nmeror 1M OATUYTONBHUK M IMATUTPAHHUK-IAPAMUIA C METIAMH B HEKOTOPBIX
BEPIINHAX SUIIEPOB UK (1E€TE)?

3. SBnAtoTca 1U SHIEPOBEIMU rpadamii: OpAMOYTOIEHUK C TIABHOW OUATOHAIEIO0, Ky0?

Pexomenoyeman numepamypa:

OcHoBHas JIATEpaTypa:
3apumnoBa, J. P. Jlekmpm nmo puckperHou maremaruke. Maremarndeckas noruka: ydeOHoOe
nocobue / 3. P. 3apunora, M. I'. Kokotunkoga, JI. A. CeracteanoB. — Mockga : Poccuiickuit
VHUBEpCUTET  OpyxkOel  wapomos, 2014. — 120 c¢. — Pexmm  gocryma:
http://www.iprbookshop.ru/22190.html

JlomoTHHTeILHAS JINTepaTypa:
Xarraptu, P. luckpernas maremaruka O IpOrpaMMHCTOB : yueOHoe mocobue / P. Xarrapru.

—  MockBa :  Texmocgepa, 2012. — 400 c¢. —  Pexum  pocrtyna:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckast padbora NelS. I'aMmu/isTOHOB rpad.

Lenv 3auamua. V3yante anropurM mocTpOeHUA TaMIUIBTOHOBA IIMKId MUHUMAIBEHOTO
BECA M €r0 NPHJIOKEHHUS HA MPAKTHKE.

3HaHuA U yMeHus, npuodpemaemvie CMyOeHMOM 8 pe3yibmame O0CE80CHUA MeMbl,
gopmupyemole Komnemenyuu. 3HATH W YMETh PEATU30BHIBATE HA MOPAKTHUKE AJITOPHUTM
MOCTPOEHUS TAMWJIBTOHOBA IIUKIIA.

Teopemuueckan uacms.

I'pad naszeiBaerca camuibmoHo6blM, €CIN B HEM HUMEETCS MPOCTOM UK, COACPKAIIIMI
KaKOyo BepmuHy 5T10or0o rpada. Cam TakOM MK TAakKXK€ HAa3bIBAETCA 2aMUWIbIMOHOBBIM.
I'amunbmonosou HA3BIBAETCA U OMPOCTAA 1IEMb, COAEpk amas BCe BEpmMHEI rpada. OueBugHO,
uT0 mo0ou rpad, pedpa KOTOpOro 00pazyroT TPOCTOM LUK, ABIAECTCA TAMWIBTOHOBEIM, a Tpad,
MOKA3aHHBIM HA PUCYHKE — HETAMMWILTOHOBEIM.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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HecmoTps HA CXOKECTH 3a7a4 O HAXOXKICHUU SWICPOBBIX U FAMUJILTOHOBEBIX ILIMKIIOB,
pENIEHUE MOCIETHEN 3HAUYUTEIBLHO CIOkKHEe. M3BeCTHBI cremyromnine MOCTATOUHBIE VYCIOBUSA
CYILIECTBOBAHMA TAMIUIbTOHOBEIX IIMKIIOB B CBA3HOM Heoprpade G 0e3 merenb, UMEnieM 1= 3
BEPILINH:

Teopema Eciu ona nobObix 06yX pasiuyHblx HecmexCcHvlx eepuwiun a u b epaga G
gotnonHaemes yceioeue deg a + deg b = n, mo cywyecmeyem camuivmonos yuki, 2oe deg(a)-
cmeneHs (6aleHmMHOCHb) GePUILHDL.

CunencrBue Eciu ons awobou eepuiunvl a epaga G evinonnerno yciosue deg a= n/2, mo
cyujecmayem camuibImoHO8 YUK

C 3amauen HaXOKIECHUA TAMUJIBTOHOBA LIMKJIA CBA3AHA 3d0a4a KOMMUBOAMCEDA.

PaiioH, KOTOpPEIM OOJKEH MOCETUTH OpOasdMii TOPrOBEL, COAEPKUT HEKOTOPOE
KOTUYECTBO TOPOJOB, PACCTOAHUS MEKAY KOTOPBIMH M3BECTHBI. |peOyeTrcs HAUTH MApPUIPYT,
IPOXOAANINKN 4€PEe3 BCE MYHKTHI IT0 OAHOMY pPa3y M BO3BPAMIAIONIANCI B UCXOTHEIN ropon. Ecou
TAKUX MAPIIPYTOB MHOTO, TPEOYETCA HAWTH Kpardaummy u3 HuX. Maremarnueckas moCTaHOBKA
3a71a4¥ BEITJIAINT TaK: TPeOyeTcsa HauTH TaMIJIbTOHOB IIUKJI MUHUMAILHOT O BECA.

KoHTpo/ILHEIE BONIPOCH] H 32 JaHUS

1. UmeroTcs mm B rpadye raMHUIETOHOBEL IIMKJIBL

2. IlpumeHHB anropuT™M € BO3BpaTaMH, HOCTPOUTE BCE TAMUIILTOHOBEI IIUKJIIEL 11 rpada,
00pa30BaAHHOTO KBAPATOM C MEPECEKAIOIIMMHCS JUATOHAILIMHU.

3. Ykaxure 3ana4n, MHTEPHOPETALAA KOTOPBIX COCTOUT B HEOOXOIUMOCTH NOCTPOECHHUA

raMHJILTOHOBBIX ITUKJIOB.

Pexomenoyeman numepamypa:

OcHoBHad JIATEpaTypa:
3apumnoBa, J. P. Jlekmmm mo puckperHon maremaruke. Maremartnueckas noruka: ydeOHoe
nocobue / D. P. 3apunosa, M. I'. Kokoruukosa, JI. A. CeBacteanoB. — Mocksa : Poccuiickui
yHUBEpCUTET  OpyxOel  Hapomos, 2014, — 120 e¢. — Pexum  gocryma:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. /Iluckpernas marematvka oJjig TporpaMMucToB : yueOHoe mocodue / P. Xarrapru.
—  Mocksa: Texnocepa, 2012. — 400 c¢. —  Pexmm = pgocrtyma:
http://www.iprbookshop.ru/12723 .html

JOKYMEHT NMOAINMMCAH
paxroneowasinvpadora Nel6. Anropurm @opaa - beiiMana HaXoxIeHHS

Cepvdvig FHHAMATBHOTO TV IR B HATPVRCAHOM opHeHTHPOBAHHOM I'pade.

Bnaneneu: llebayxoea TateAHa AnexkcaHn

poEHa
elb 3aHAmMUA. VI3yuuTh aJrOpuTM HAXOXKIEHMS MUHUMATBEHOTO MyTH B oprpade u

BOSMOKHOCTH €10 MPAKTHUYCCKOT O HpHME‘HEH’HH.
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3Hanua u ymeHusn, npuodopemaemple CMyOeHMOM 6 pe3yibmame O0CGOCHUS MeMbl,
gpopmupyemole komnemenyuu. 3HaTb N YMETh PEATU30BEIBATE HA MpakTHKe anropurm Dopaa —
bemnmana.

Teopemuueckan wacms.

[Ipenmonaraercsa, 4r0 OPUEHTHUPOBAHHBIA Tpad HE COAEPKUT KOHTYPOB OTPUILATEILHOMN
TJTVHEL.

Ancopumm Dopoa — benimana.

OCHOBHBEIMH BEIYHC/ISIEMBIMU BETUYUHAMH TOTO AITOPUTMA SBJISAIOTCSA BETUIUHEL (K),
rnei=1,2,...,n (n—uucno sepmmH rpada); k=1,2, ... , n — 1. Jlna pukcupoBanHeIX i u k
BEJIMYHMHA Q,—(k) paBHA OIMHE MHUHUMAILHOTO IIYTH, BEAYIIET0 M3 3aJaHHOW HAYaJIbHOU
BEPIIMHEI X| B BEPIIMHY X; U COOEPKANIEro He donee Kk ayr.

[llae 1. YcTanoBka HAYATBHBEIX YCIOBHIL.

Beectu uncno Bepuinn rpada n u matpuity BecoB C = (¢y).

Hlae 2. [Tonoxure & = 0. [Tomoxurs 5!-(0) = 00 IJIs1 BCEX BEPIINH, KPOME X|; MOJIOKHUTE
@,(0)=0.

[laz 3. B nukne no k, k= 1,..., n — 1, kaxaou BepmMHE X; HA k-OM IIAre MPUONCATEH
uHaekc @,(k) mo cremyromeMy mpaBuiy:

min
@ (k)= 1< {@k—1) +ci
IJIs1 BCEX BEPILUNH, KPOME X, HOJIOKHTH ﬂl(k) = ().

B pesymprare paGoter anropurma popmupyercs rabnuna uaaekcos @(k),i=1,2, ..., n,
k=0,1,2, ..., n—1. IIpu stom @ (k) OMpeaemeT JIMHY MUHUMAIBHOTO MyTH U3 MEPBOU
BEPIINHEI B [-Y10, COAEPIKANIETO HE Domee k myT.

Illaz 5. BoccTaHOBIIEHNE MUHUMAJIBEHOTO MIYTH.

Jma o001 BEPHIMHEI X, OPEIIIECTBYIONIAS €M BEpPIIMHA X,  ONPENEIAECTCS U3
COOTHOMIEHHUS:

ﬂ,{n -2t = ﬂ_.,-(n -1), x€ G'l(x,,-),

e G'l(x,,-) - mpo0o0Opa3s BEPIINHEI X,.

Jlma HaANOeHHOM BEPHMIMHEI X, MPEOMIECTBYIONIAA €M BEPHIMHA X, ONPEACIACTCA W3
COOTHOTIEHHUS:

@Pn-3)+c,=@n-2), x,.GCG'(x),

e G'l(x,.) - mpoo0Opa3s BEPIINHEI X,, U T. [I.

[TocnemoBarensHO MpUMEHAS 5TO COOTHOUICHUE, HAYMHAA OT IMOCIEOHEW BEPHIMHEL X; ,
HAWJIEM MUHUMAILHBINA ITYTh.

[Ipumep: C nomomipio anropurma @opna — bemnmana HAUTH MUHUMATBHBIN OYTh W3
BEPILMHEL X| B BEPIINHY X3 B Tpade, n300pakeHHOM HA PUCYHKE:

Xz 3 Xy
ST < ?:|x

1 .7 . ;__,f . '-1\1I

.-"I H‘\._h_. .-""-. 'rl IllI

¥ 10\ l ;":l.ﬂ_x 2( |1

.-""l-
- i _5 _K'-\. ll‘- A

kﬂgj ’ Lo %’?

X35 4 X4

Paccmorpum moapobuo pabory amropurma ®opna — bemnmana mis 3TOro mpumepa.
3unaueHus uaaekcon @(k) OyIeM 3aHOCUTE B TAOIMIlY MHIEKCOB.
Illaz 1. Beepem uncio BepmmH rpada n =5. Marpuiia BeCoB 3T0r0 rpaja mMeeT BHUI:
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i I ]
| i |
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AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOANUCHIO
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Llaz 2. ITonoxum k = 0, @,(0) = 0, @,(0) = @5(0) = @40) = @5(0) = 0. DTU 3HAUCHUS
3aHECEM B MIEPBHIM CTOJIOEI] TAOTHIIBI.

llaz 3.
k=1.

@, (1)=0.
Hma k= 1:

min

@(1)= =i (@(0)+ ¢}

gg(l) = MIHN {gl(O) + C174 gg(ﬂ) + Ca2, gj(ﬂ) + C37, .64(0) + Ca2, gj(ﬂ) + ng;} — H’IIH{U +
l; 00+ 00; 00+ 00,00+ 00, 00+oo} =1.

ﬂg(l) = min {ﬂ1(0) + C13, ﬂ:"(ﬂ) + C23, ﬂg(ﬂ) + C33, ﬂq(ﬁ) + C43, ﬂﬁ(O) + 653;} — I’HIH{O +
0 ;00 +8;0+w;0+2;0+w0}=0w.

gq(l) = MIN {ﬂl(ﬂ) + C144 g:‘-(ﬂ) + C244 gg(ﬂ) + C344 ﬂq((}) + C44. ﬂg(ﬂ) + qu,} — mm{ﬂ +
;00 + 7,0+ 1;0+0w0;0+4} =

ﬂﬁ(l) = mMIn {ﬂ1(0) + C15, ﬂ:"(ﬂ) + C25, 63(0) + Cis, ﬂ4(0) + C45, Hg(ﬂ) + 655,} — I’HIH{O +
3;0+1;00 —5;00+00; 00+too} =3,

HDJT}”IEHHLIE 3HAUYCHUA ﬂ!-(l) 3aHECEM BO BTOpPOU crondern Tadmuiel. Y 0exmaaemMcs, 9ro
BTOPOU CTOJOEI], HAYUHAA CO BTOPOTO 3JIEMEHTA, COBIMAMAET C MEPBOHU CTPOKON MATPHIIBI BECOB,
4TO JIETKO OOBACHAETCS CMBICIOM BearmauH & 1), KOTOPEIE PABHEI [UIMHE MUHUMAILHOTO ITYTH
13 NEPBOH BEPIINUHEI B [-yI0, COIEPKAMIETO HE DOIEE OTHOU AYTH.

k=2.
@,(2)=0.
N k=2:

min

@)= =i {(BD(1)+c).

@,2)= min{0+1; 1 +00; 00+00;00+00; 3+ =1.

@:2)=min{0+ow;1+8;00+mw;0+2;3+w}=9.

@D2)=min{0+ow;1+7,0+1;0+mw;3+4}=7.

@D 2)=min{0+3; 1+1;0-5;0+00;3+w}=2.

[Tonyuennsie sHauenus @@(2) sameceMm B Tperwii cronber; TaOmuupl. Benwmauner @@(2)
PaBHEI JIMHE MUHUMAJIBHOTO MYTH U3 OEPBOM BEPHIMHEBL B [-YI0, COAEPIKANLIETO HE Oomee aByx

ayT.
k=3.
@ ,(3)=0.
s k= 3:

min

P(3)= =i {(B2)+ ).

@,3)= min{0+1; 1 +o0;9+00; 7+00;2+0} =1.

@:3)=min{0 +0;1+8;9+w;7+2;:2+x0}=9.

D3 =min{0+w;1+7;9+1;7+w0;2+4} =6.

@3)=min{0+3; 1+1;9-5;7+00;2 +o0} =2,

[Tonyuennsie sHaucHus @(3) 3anecem B ueTBepTEHIN cron0en Tabmsl. Bemnmuunsr @(3)
PABHBI IIMHE MUHUMAIBRHOTO OYTH W3 MEPBOM BEPIIUHEL B i-YIO, COAEPKAMIETO HE Domee Tpex

IyT.
k=4.
@ (4)=0.
s k= 4:

min
@P(4) =15 {9(3) + Cif -
A o btin A abaol + 005 9 + 00y 64 00; 2 + 0} =1.
CepTudMKar: Eﬂmﬂﬁfﬁﬁﬁﬁﬁ}?{@wa@ﬁﬂﬂpﬁﬂﬂ@ﬂ@& o0, 6 + 2 2+ D‘:}} =8 .
Bnapeneu; |.|.|E KEE)TETEHHB %cag;&gaﬁﬁ + ? 9 + 1 6 4 Cﬂ 2 1 4} 6
@(4)=min{0+3: 1+1:9—-5:6+00:2 +00} =2.
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[Tonyuennsre 3nauenus @@(4) samecem B mareni cronben tabmmuner. Benmumuer @@(4)
pPaBHEI JIMHE MUHHUMAJIBHOTO IMYyTH W3 TMEPBOM BEPIIMHEI B [-YI0, COIEpikamiero He Ooiee
YETBIPEX TYT.

[ (Homep @0 P() @(2) @3 @4
BEPILMHEI)
1 0 0 0 0 0
2 o0 1 1 1 1
3 o0 o0 9 9 8
4 o0 o0 7 6 6
5 0 3 2 2 2

Illae 5. BoccTaHOBIIEHHE MUHUMAIBHOTO MYTH.

Jlna mocnegHew BEPIIMHEBEL X3 NPEAMIECTBYIOMIAA €M BEPIIMHA X, ONPEAEIACTCS U3
COOTHOUIEHUSA, HOTYIEHHOTO MPH § =3:

@.3)+cy=@@(4), x€GCG'(x3),

rne G''(x3) - mpooOpas BEPIIUHEI X,

Gl(xg) — {Iz, Iq} .

[ToncraBum B mocrnenHee paBeHCTBO MOCAEOOBATENBHO » = 2 U ¥ = 4, 4TOOBI ONpPENEenuTs,
IJISI KAKOTO ¥ 5TO PABEHCTBO BBIMOTHIETCS:

ﬂg(?;) + 3 = ] +8 # 93(4) — 8,

g4(3) + Cq3 — 6 + 2 — 93(4) — 8

Takum 00pa3zom, BEPIIMHON, MPEANIECTBYIONIEH BEPIINHE X3, ABJLACTCA BEPIIMHA X 4.

A BepmuHBL X4 DPEOIIECTBYIONIAA €M BEPHIMHA X, ONPEAEHICTCS W3 COOTHOIIEHMUS,
MOTYIEHHOTO TIPH § =4:

P.2)+ ca=@@:(3), xEGCG'(xs),

rae G'(x4) - mpooOpas BEPIIMHEL Xy,

Gl(xq) — {Iz, X3, X35 } .

[ToncraBum nocnenoBarensHo ¥ = 2, ¥ = 3 U r = 5, 4TOOBI ONIPEAEINUTH, IJIA KAKOTO 1 3TO
PABEHCTBO BBIMOIHAETCA:

gg(Z) + Carg — 1 +7 # g4(3) — 6,

gg(Z) + Ci4 — 1 + 1 # gq(?)) — 6._,

gj(Z) +esa=2+4= gq(?)) =6

Taxkum 00pazom, BEpPIIMHON, TPEANIECTBYIONIEN BEPIIMHE X4, ABIAECTCI BEPIIMHA Xs.

Jlma BepmuHBEL X5 MPENIIECTBYIONIAA €H BEPHIMHA X, OMNPENEHIeTCS W3 COOTHOIIEHHUS,
MOJIYYEHHOTO ITPH § =5:

@(1)+cs=@5(2), xEG'(xs)

rae G'(xs) - mpooOpas BEPILMHEI Xs.

Gl(Ij) — {Il._, Ig} .

[TogcraBum mocnemoBarenmsHO » = | U r = 2, 4TOOBI ONPENENUTH, IJIA KAKOTO F 3TO
PABEHCTBO BBIMOIHAETCA:

@ (1)+cs=0+3# @(2)=2,

gg(l) T Cy5 = 1 +1 :gg(Z) :2,

Taxum 00pa3zom, BEPIIMHON, MPEANIECTBYIONIEN BEPIIUHE X5, ABIAETCSA BEPIIMHA X2.

Jlna BepmuHBEL x> MPENIIECTBYIONIAA €M BEPHIMHA X, ONPENEHIeTCS W3 COOTHOIIEHHUS,
HDJI}“IEH’HDFU IpH § =2

‘ééﬁ{“ Eﬁnﬂun xS G (0x2),
aHG pﬂa BEPILUHEI Xo.
CepTudpmkar: zc:-@an iaaaigg 205E7BA500060000043E

Bnaneneu: LLlebayx aTks eKC aH,.':l,pDE Ha

D,I[CTHBHM V= lE[’['Iil'lt-)I:I OMMPEOCINTE, BRITTIOTHACTCA JIM 5TO PABCHCTBO.

@,(0 Fen=0+1=@1)=1.
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Takum 00pazom, BEPIIMHON, MPEANIECTBYIONIEH BEPIINHE X2, ABJLACTCA BEPIIMHA X|.
Wtak, HaiinieH MUHUMANBHBIN OYTh — Xj, X3, X5, X4, X3, €70 JJIMHA PABHA 8.

KﬂHTpﬂﬂthlE BOMPOCHI H 3a/ITaHHHA

OaH cnucok [yr ¢ ykasaHumem ux anumH. CocTaBbTe MO HeEMY PUCYHOK
opuneHTupoBaHHoro rpada. Hanagnte aonga atoro rpada HaMMeHbLIWW NYTb OT
BEPLUMHbI-BXO4a 40 BepPLMHbI C MaKCMMallbHbIM HOMEPOM.

L (L) & (62} -9 (L2} 3, 9 (1)-2,{0:2)-- T (1)1,
(2:4)—1,(1:3) -8, (2:3)-2, (2:5) -6, (1;5)— 12, (5:4) -
(3;5)-4,(43)-6. (3:3)-5.(3;4)-4,(4,6) - 2,

2, (0:1)—4,(0:2)—5,(1:2)—8, (3:6)—7.

(2:4) - 3.(1;3)— 11, (2:3)—5, 10.(0;1)— 4, (0;2)—2, (2;1) -1,
(3.5} 3, (43) -6 (2;5)-7,(1;3)—- 5, (54) -4,

3 (0.1)-3, (0:2)-9.(1;2)— 12, (5:3)—1,(3:4)—4, (4.6) - 3.
(2:4)— 1.¢1:3) —2.(2:3)- 3. (3:6)-17.

(3:5)- 10, (4:5)-5. 11, (0:2) - 2, (0:1)= 7. (2:1) -4,

4. (0.1)-6,(0:2)-2,(2:1)-3, (2:4)-9.(1:3)-3, (34 -1,
(2:8)— 6, (1:3)—1,(23)—3, (4:6)—-2,(3,5)—8,(6:5) -4,
(3:5)—8, (4:5)-17. (6:7)—10, (5:7)—5.

5. (0:1)-6, (0:2)=5,(1:2)— 1, 12.(0:2) - 10, (0:1) - 5, (2:1) -1,
(2:2) -6, (123} 7, (23)- 6 (2:4)-4,(1;3)-3,(3;:4) -5,
(3:5)— 8, (4:5)-7. (4:6)—3, (3:5)— 10, (6:5)— 10,

6. (0,1)-3,.(0:2)-2,(2:1)-1, (6:7)-5.(57)—- 1.

(2.3}~ E3) -8, ( :4)—4, 13. (0:2) - 4,(0;1) -6, (2;1) - 4,
(2.3)—3,(34) — 3, (4:06)— 2, (2:4)-6.(1.3)-3,.(34) -2,
(3.6)-4. (4,6)—4,(3,5)-7,(6;3) -3,

7, (:1)—10, (0:2)-5, (2:1)—4, (6:7)—8,(5:D—5.

(20— &.(15) 3. (5:4)—-4. 14.(0:2)=3.(0:1) = 1, (2:1) -4,
(3;,3)-2,(3;4)-1, (4;6) -5, (2:4)—2.(1,3)-6,(34) -4,
(3.6)-7. (4:6)—3.(3:5) -6, (6:5)— 4,

8. (0;1)-3,(0:2)-2,(2:1)-2, (6:7)—12, (5. -17.
(2:5)—12,(1:5)— 8. (5:4) -2, 15.(0:2)— 8, (0;1) - 12, (2:1) -3,
(5:3)—6,(3:4)—1,(4:6)— &, (2:4)—-6,(1;3)-5,(3:4) -4,
(3:6)-3. (4:6)— 10, (3.5)— 4, (6:5)—6,

(6:7)— 10, (5:7)— 6.

Pexomenoyeman numepamypa:

OcHoBHa JIATEpaTypa:
3apumnoBa, J. P. Jlekmmm no muckperHou maremaruke. Maremarnueckas noruka: ydeOHoe
nocobue / D. P. 3apunosa, M. I'. Kokoruukosa, JI. A. CeBacteanoB. — Mocksa : Poccuiickui
VHUBEPCUTET  Opyx0el  wapomos, 2014, — 120 c¢. — Pexmum  pgocryma:
http://www.iprbookshop.ru/22190.html

JlonmoTHATeILHAS JINTepaTypa:
Xarraptu, P. /Iluckpernas marematvka oJjig TporpaMMucToB : yueOHoe mocodue / P. Xarrapru.
—  Mocksa: Texnocdepa, 2012. — 400 c¢. —  Pexum = pgocrtyma:
http://www.iprbookshop.ru/12723.html

AOKYMEHT MNOANMCAH
J'IEI"-'.TF‘DHHDH 10,

IIpaxkimueckas paoora Nel7. 3aaua HaXoxIe HASI KPHTHY €CKOr0 My TH B rpade.

apenctg; Lo l_hwsb sanstmuAn 3yauTs aropruT™M HAXO0KIEHUS KPUTHUUECKOTO ITYTH M BO3MOKHOCTH

Cro IMPAKTHYCCKOTO MPHMCHCHHA.

. - 40 A8 3N ¢ 40 A0 N0
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3Hanua u ymeHusn, npuodopemaemple CMyOeHMOM 6 pe3yibmame O0CGOCHUS MeMbl,
gopmupyemoie KomMnemenyuu. 3HATH W YMETh PEATH30BBIBATE HA MPAKTUKE AJITOPUTM
HAXO0KIEHUSA KPUTUUECKOTO MYTH.

Teopemuueckan uacme.

3amada HaxOKOEHUA KPUTHYECKOTO, (T. €. JIMHHEUIIETO) MyTH B rpade — 5TO 3amaqa,
CBA3AaHHAA C 3arPy3KOU CTAHOYHOTO 000pynoBaHu:A, COOPKHM MHOTO3BEHHBIX U3JAEIAN U T. 1.

CereBoil rpauk — HEOOXOOUMBIN SIEMEHT CIO0KHOTO MPOM3BOACTBA, COCTOAMIETO W3
HECKOJIBKUX CBSA3dHHBIX M 3aBUCANIMX OPYT OT APYTa 3TAnoB. BEIABIEHNE KPUTHUECKOTO IMyTH U
BPEMEHHBIX PE3€pPBOB MPOU3BOIACTBA — OCHOBHAA 3a7a4a, pemaemMas MOCTPOEHUEM CETEBOTO
rpauka. Takue 3amaun MOTyT OBITE IPENCTABIEHEI B BUAE rpada u B BUAE OTOOPAKAIOMIEN €T
TaOmunpel. 14 HAXOKOEHWA KPUTHUECKOTO IyTH (IMOCIEOOBATENBRHOCTH HSTamoB paboOTEHI,
OMPENENAONINX IIMTENBHOCTh BCETO MPOEKTA W HE MMEIONIMX pE3epBa IO BPEMEHH)
MPUMEHAIOTCA BBIUMCIWTENBHBIE METOABI. OOHUM W3 TAKUX METOIOB SABJISAETCSA TaOMMUHBIN
METO U IPUMEHAETCS IJIA TAHHBIX, IPEACTABICHHEIX B BUIE TAOIHIIEL.

[Tpobnema aBToMaru3zau pacu€ra CETeBOro rpapuka ABISAETCS TOCTATOYHO AKTYAITbHOM
M BAXKHOU. BrIuMCieHMEe KPUTHYECKOTO MyTH ¢ moMompbr DBM mOMOKET B HECKOIBKO pa3s
YCKOPHUTE STOT MOPOIECC, 4 Mpu Oompmmx rpadukax — B0 MHOTO pa3. [TosTomy aBTOMaTm3amus
pacuéra CeTeBOro rpauka MOKET UMETh OOJBITYIO MPAKTUYECKYIO MOIbB3Y.

ANTOPATM HAXOKIOECHUA NIWHHEHIIErO IyTH B Tpade MoxX0x) HA AITrOPUTM HAXOKIEHHA
Kparuaumero mnyru B rpade. Bmecrto kpargaimmx pedep B aIrOpUTME HAXOKICHUS
KpaT4aumiero ImyTH BEIOMPArOTCA IJIMHHEHIINE.

[Tycts TpeOyercsa HalTh TakoU IyTh HA rpade, KOTOPBIN OBl UMENI MAKCUMATEHYIO JINHY
M0 CPAaBHEHUIO CO BCEMHU BO3MOXKHEIMU IIyTAMHM I JaHHOro rpaga. Ilycrs cymectByer
OpUEHTHUPOBAHHBIN rpad 0e3 nukioB G.

PéOpa rpada — Bemonnenue paborel. PEOpa wumeror mauny, 0003HAYAIONIYIO
NPOAOJDKUTENLHOCTE  pabdOTBI W HAmpaBieHHe, 0003HAUaroniee MOCIEN0BATENBRHOCTE
BEIMTOTHEHUE PabOTEL. Bepmmnuel — 310 (pakT Havaia U OKOHYaHUA padoT.

[Tycts nana cers.
, L (3)_s
e
s
(4)

Jna xaxnoro coOeitus I ompenemim HanOonee panHui Ccpok ero Hacryrmienus 1P(I) mo
CIEAYIONIEMY HPABUIIY:

1) TP(0)=0;

2) nna I =0 TP(I) paBao npopomkurensHOCTH caMoro JmuHHOTOo (0, 1)-myTh.

3nauenua I'p(l) ompenensror mocnemnoBarensHO, MEPEXOOI OT UCTOYHUKA K CTOKY. |ak,
UL PACCMATPUBAEMOTO IPUMEPA HAXOTUM:

TP(0) =0, TP(1)=1,TP(2) =5, TP(3) =11, TP (4) = 11, TP(5) = 16.

OTH 3HaueHMA Haxomaarca u3 cootHomenua: TP(I) =max{ TP(K) + Tk; } ,

T. e. mma Bcex ayr (K,I), mia xkoropseix I aBmgercs KOHIIOM, HEOOXOIMMO
BeruncuTh 1P(K) + Tk; u Be1OpaTe HanOoIbIIEE 3HAUEHHUE.

HMrak, B Hamem npumepe BpeMs BBIITOJHEHHA Hpoekra paBHO 16. UTOOBI momyuuTh
KPUTHICCKIHI, I1Y Fh, Oy ACM MEePeIBUTATECS B 0OPATHOM HAMPABICHUH, OT CTOKA K MCTOYHHUKY, IO
_TeM peﬁfﬂ%}"ﬂﬁﬂ PEKH‘I@ ;' ®OT6pBIe OMPENEILIIN 3HAUCHUA TP(I), T. e. 118 KOTOPBIX BBIMOJHAETCSA

. PABEHCTBO, TP(D) -, Tk/= TP(K)".'B ipumepe sto pedpa: (3, 5); (2, 3); (2,1) . Taxum o6pazonm, (1,
2, 3, 5) - KPUTHYECKUN TYTh.

iTened: ¢ 19.08.2022 no 19.08.2023
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KﬂHTpﬂﬂthlE BOIIPOCHI H 3a/IaHHH

1.Ilpu cocraBnennu npoekra pabor Beraeneno § coOsrrmii: (0,1,2,3,4,5,6,7), koropsie
cBA3aHel paboramu (1 — ) ), toe 1) 0,1,2,3....7 u 1 # ], Hanpumep, coOeiTne | CBA3aHO C
coOrrTHIEM 2 padoToii (1-2).

M cxomHpIe JaHHBIE IO ITPOI0IKUTEIHEHOCTH padoT:
Padota | 0-1 | 0-2 | 03 | 1-2 | 1-3 | 1-4 | 2-3 | 24| 25|34 | 35|45| 46 | 56 | 57 | 6-7

Amar. e | o 10| 8 |10 4 |10 6| 8|12 5| 8| 6] 6] 7] s
THH

TpeOyerca onpenennuts KPUTHIECKUI OYTh U BPEMS BEIITOTHEHUA MTPOEKTA.
2. OnpenenuTs KPUTUYECKUH MYTh B rpade:

Pexomenoyeman numepamypa:

OcHoBHasl iMTEpaTypa:
3apumnoBa, J. P. Jlekmpm nmo puckperHou maremaruke. Maremarndeckas noruka: ydeOHoOe
nocobue / 3. P. 3apunosa, M. I'. Kokorunkosa, JI. A. CeBacteanoB. — Mocksa : Poccuiickuia
yHUBEpCUTET  OpyxO0el  wHapomos, 2014. — 120 c¢. — Pexum  pgocryma:
http://www.iprbookshop.ru/22190.html

JlomoJIHNTe/IbHAA JIUTEepaTypa:
Xarraptu, P. Jluckpernas mareMmarnka O MpOrpaMMHCTOB : yueOHOoe nmocobue / P. Xarrapru.

—  Mocksa: Texuocdepa, 2012.  — 400 c¢. —  Pexum = pgocrtyma:
http://www.iprbookshop.ru/12723 .html

IIpakrnueckass padora Nel8. IlocTpoenne MHHHMAJIBLHOIO OCTOBHOIO /IepeBa
HATrpY:KeHHOoro rpaga
Henv 3auamua. Vzyuenue anropurma MmocCTpPOEHUS MUHHUMAIBEHOTO OCTOBHOTO JEpeBa
HArpyKEHHOTO rpada.
3Hanua u ymeHus, npuodopemaemple CMyoOeHmMOM 6 pe3yjibmame O0C60CHUS MeMbl,
gopmupyemple KomnemeHuyuu. 3HACT W YMEET TMPUMEHATH AJITOPUTMA IIOCTPOEHHUA
MUHUMAJIEHOTO OCTOBHOTO J€pEBa HATPYIKEHHOTO Tpada.
Teopemuueckaa uacmeo.
I'pap G = (X, A) HA3BIBACTCA HacpyHceHHbIM, €CIA I Kax)a0ro peodpa (x;x;) onpeneneHa
€ro IIuHA (WIN BEC) Cj.
[lycrte G - CBA3HBIN HATPYKEHHBIA rpad. 3amada MOCTPOSCHUA MUHUMATbHO2O OCHOBHO2O
oepesa 3AKIIOYAETCS B TOM, 4TOOBI M3 MHOJKECTBA OCTOBHBIX AEPEBLEB HAUTH JOEPEBO, Y
KOTOPOT0 CyMMa IJIMH pedep MUHUMAILHA.

IT MWT NG eIe CAOVYAH., KOroa BO2HHMKAST HEe0OXO0IMMOCTE IIOCTPOECHHI
EJ]I:HT HHOW OLNTMCBH) y ? 'D; 'D; p

Cenrudy MTHEMATILHOFO, 0CTOBHOLO AepeBa;rpada.

Bnapeneu Lilel 1AV X0Bd iITbHAHA AJIeKCaHOpoBHA
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Bnapneneu

NelcTeUTe

a) HyxHO coenuHuTE n TOPOAOB KEIE3HOJOPOKHBIMUA JHHUAMH (aBTOMOOMIEHEIMU
OOPOTAMH, JTMHUAMH SJIEKTpPONEpenad, CEThi0 TPyOOmpPOBOAOB M T.O.) TAK, YTOOBI CymMMapHas
IJIMHA JIMHUH WIH CTOMMOCTE OBLIIa OB MUHUMAILHOM.

0)Tpebyercs mOCTPOUTH CXEMY SIEKTPUUECKOH CETH, B KOTOPOHW KIEMMEBI JOMKHBI OBITh
COEMHEHBI C TOMOTILIO MMPOBOI0B HAMMEHBIIEN 00IIEN IJTHHEL.

3amaqy MOCTPOCHUA MHUHUMAIBEHOTO OCTOBHOTO AEPEBA MOKHO PEHNINTE € MOMOIIBHO
CIEQYIOMIETO AJITOPUTMA.

Anzopumm Kpackana.

[llae 1. YcranoBka HAYATBHBIX 3HAUEHUH.

Beoaurca marpuna nnun pedep C rpaga G.

[llaz 2. BriOpate B rpajpe G pedOpo mmHuMansHOM MmHEL [loctpoute rpad G,
COCTOANIAN U3 JAHHOTO pedpa M MHIMAEHTHRIX eMy BepiuH. [Tomoxute 1 = 2.

lllaz 3. Ecrm i = n, toe n - yucao pedep rpada, To 3akoHIuTh padoTy (3amayga pemeHa),
B NPOTHUBHOM CIIy4ae MEPENTH K mary 4.

gz 4. IToctpouts rpad G; 1, nodasmaa k rpady G; HOBoe peOdpo MUHUMAIBEHON JUTHHEL,
BEIOpaHHOE cpemu Bcex pebep rpada G, kaxa0€ U3 KOTOPBIX MHIMACHTHO KAaKOW-HUOYIb
BepmmHe Tpadga G; U1 OOHOBPEMEHHO WHIMAEHTHO KakoW-HMOyaes BepmmHe rpada G, He
conepxkamieiica B (;. Bmecre ¢ stum pebpom BknrouaeM B (; o) U HTHIUIEHTHYIO €My BEPIINHY,
He conmepxaniyroca B G,. [IpucBauBaem i:=i +1 u nepexoanm k mary 3.

Hanpumep, Haiizgem MUHUMAaIBEHOE OCTOBHOE OE€PEBO A rpada, n300pameHHOr0 HIXKeE.

X
2 TN 4
..-___.-" "'H.L
. o o
X o 1 KA. . |
) —
. -
.\.-\\"\. -
_-'
1 HH‘.K.’H 3
l .- -~ x"‘-mmﬂ?j.
- ™
G - O
1 = A=

Ilge 1. YceraHoBKa HAYAJILHEIX 3HAYEHHUH.
Beenem marpuny mpnun pedep C:

LB

C=|

llaz 2. Beibepem peOpo mmHuMManesHOM IuHBL. MuHumanenas mHa peOpa paBHa
equaune. lakux pedep Tpu: (x, x2), (X1, X4), (X2, X4). B 5TOM ciyuae MOKHO B3ATH mo0oe.
Bosemem (xi, x2). Ilocrpoum rpad G, cocrosmmit u3 maHHOTO pedpa M WHIMUIOCHTHBEIX €MY
BEPILMH X| U X». [Tomoxum 1 = 2.

gz 3. Tak kak n =5, TO [ # n, MOATOMY MEPEXOIUM K mary 4.

llaz 4. Ctpoum rpad G; npodasmaa k rpady G, HOBOE pedpPO MUHUMAILHOW JIUHEL,
BEIOpaHHOE cpenu Bcex pedep rpada G, Kaxa0e U3 KOTOPBIX MHITMIEHTHO OJHOW M3 BEPIIUH X1,
X> 1 ODTHOBPEMEHHO MHIMIEHTHO KaKOU-HUOYyap BepmmHe rpada G, ve coaepxamencsa B G T. €.
OTHOM U3 BEPHIMH X3, X4, X5. | AKUM 00pazom, HYKHO BEIOpaTs peOpO MUHUMAIEHON AJIWHBI U3
pedep (x1, x4), (X1, Xs), (X2, X3), (X2, X4), (X2, X5). Takux pedep pmiHel enuHMIA aBaA: (X1, X4) U (X2,
X4). Mﬂmmymﬁgﬁmdgpﬁﬂe Bossmem  (x1, x4). Bmecre ¢ stum pebpom Brmouaem B (3
EEpI.IlIﬂ—If,”%T Pﬁé%ﬂé}ﬁi&mﬂ‘?}o Cst B___G:-. [Tomaraem i = 3 u mepexonum K mary 3.

Mﬁg&lfﬁﬁ KaK 1 # 11, TOOTOMY IEPEXOHuM K mary 4.

ned: c 19.08. 2022 no 19.08. 2023
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CepTUduk
Bnapneneu

Aeict

llaz 4. Crpoum rpad G4 ngodapmag k rpady Gz HOBOE peOpPO MUHMMAJIBHOWU JIAHBEI U3
pedep (xi, xs), (x2, X3), (x2, Xs5), (x4, X5). Takoe pedpo mmuHEI ABAa OOHO: (X2, X3). BmecTe ¢ sTiM
pebpoMm BrmouaeMm B (G4 BEPIIMHY X3, HE comepxaniyrocsa B (. [Tomaraem i = 4 u mepexogum K
mary 3.

lllae 3. Tak kak i # n, MO3TOMY MEPEXOIUM K mary 4.

lllaz 4. Crpoum rpad Gs nobarmaa k rpay G; HOBOE peOpPO MUHMUMAIBHON IJIIMAHEI U3
pedep (x1, xs), (x2, Xx5), (x4, Xs5). Takux pedep MIUHBL TpU OBA: (X2, Xs5) U (X4, Xs5). Bo3pMeM (x2, Xs).
Bwmecre ¢ satuMm peOpom Bkmouaem B (Gs BEPHIMHY X5, HE comepxaniyrocs B (4. [lomaraem i =5 u
MEPEXOIUM K mary 3.

llgz 3. Tak kak [ = n, TO rpap Gs —
Cymmapnas nmmHa pedep pagaa 1 +1 +2+3 =7,

[Iponiecc mocTpoeHMss MUHMMAIEHOTO OCTOBHOTO AepeBa M300pakeH HA PUCYHKE.

HCKOMOC MHHHMAJILHOC OCTOBHOC OCPCBO.

Xz X3
5 R 5 R
Xz X2 T Xo Xa AE, Xa
LA 0 L A
If,-f ’ -Ij.#!fi _I A - #;"f
1 1 p | “}{
- o | ENE
o o d .-"""- x‘x\_
O ] O 0
b X1 X1 1 X

KﬂHTpﬂﬂthlE BOIPOCHI H 3a/ITaHHHA

[Tonp3ysace amropurmom Kpackana, HaUTH MUHUMAIBHOE OCTOBHOE IEpeBO mia rpada,
3a0aHHOTO MATPULIEHN TJIMH pedep.
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Pexomenoyeman numepamypa:

OcHoBHas JIATEpaTypa:
3apumnoBa, J. P. Jlekmmm mo puckperHon maremaruke. Maremartndeckas noruka: ydeOHoe
nocodue / J. P. 3apunopa, M. I'. Kokoruukosa, JI. A. CeacreanoB. — Mocksa : Poccuiickui
yHUBEpCUTET  OpyxOel  Hapomos, 2014, — 120 e¢. — Pexum  gocryma:
http://www.iprbookshop.ru/22190.html

JlonmoTHHTeILHAS JINTepaTypa:
Xarraptu, P. /luckpernas maremarvka oJjig IporpaMMucTOB : yueOHoe mocodue / P. Xarrapru.

—  Mocksa: Texnocepa, 2012. — 400 c¢. —  Pexmm = pgocrtyma:
http://www.iprbookshop.ru/12723 .html

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANWUCHIO

Ceprwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E

Bnapgeneuy;: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MHWHUCTEPCTBO HAYKHW U BbICHIEI'O OBPA3OBAHWS PO

OEJIEPAJIBHOE I'OCY/JTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YUPEX/IEHHWE BBICHIET'O OBPA3OBAHHW A
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBIM YHUBEPCUTET»

[Taruropckuii HHCTUTYT (prman) CKOY

MeToanuyeckue YyKazaHu s

711 00y4YaroIIUXCs II0 OpraHU3alluy U MPOBEICHUIO CAMOCTOSTEILHOMN
pPadOTHI
o JUCLUIUINHE «MaTeMaTuueCcKui aHaIM3
IS CTYICHTOB HarpabiieHUS moarotoBku 09.03.02 UndgopmannuoHHbIE
CHCTEeMbI H TEXHOJIOTHH HampaBicHHOCTE (mpoduns) MHpopManuoHHbIe
CHCTEMbI H TEXHOJIOTHH 00padoTKH MH(PPOBOro KOHTEHTA
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SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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1. O0mme mojoxkeHUd

CamocrosTensHas pabora - 1wiaHupyemas yueOHas, yd4eOHO-UCCIEnOBATEILCKAS,
HAayYHO-UCCIEN0BATENECKAA padoTa CTyIEHTOB, BEITOJHAEMAS BO BHEAYAUTOPHOE (ayIUTOPHOE)
BpeMA IO 33JaHUI0 M IIPH METOIMYECKOM pPyKOBOJACTBE IIpEmogaBarenst, HO 0e€3 ero
HEMMOCPEACTBEHHOI0 y4JacTHs (IIPHM 4YaCTHYHOM HEIMOCPEICTBEHHOM YUYaCTHH NPENONaBaTels,
OCTABJIAIONIEM BEAYIIYIO POJIH 32 PadOTOI CTYAEHTOB).

CamocroarenpHas padora crynenros (CPC) B BY 3e ABnAerca BaxHBIM BUIOM Y4EOHOU
U HAYYHOM JedarenpHOCTH  cryaeHra. (CamocrosrensHas padoTra CTYOEHTOB — UIPAET
3HAYUTENBHYIO POIb B PEUTUHTOBOM TEXHOJIOTUHM 00ydeHUA.

CamocroarensHas pabora sABIAETCA BaxkHEeHmen (GopMod ycBOoeHusA 3HaHud. B xone
CAMOCTOATEIEHON padOThl CTYOEHTHI VACHSAIOT 3HAHUA MO KOHKPETHOM Teme y4eOHOro
MATEpUATA, 3aKPEIUIIIOT W VTOUHSAIOT VYK€ M3BECTHHIE W OCBAWMBAIOT HOBBIE KATETOPUMU.
CrasKuBasCh ¢ HEAOCTATOYHO MOHATHBIMH SJEMEHTAMH TE€MBI, CTYACHTEl CTPEMATCA HAXOIUTEH
OTBETHl WA (PUKCHPOBATH BOMPOCHI I ITOCTAHOBKM M YACHEHMA WX HA KOHCYJIbTAUUA C
MPENONABATENEM WIH BO BPEMA ITPAKTUUECKOTO 3AHATHA.

3amaun caMOCTOATENBEHON padOTEI COCTOAT B CIEAYIOMIEM:

1. Pa3BUTE TOTHUECKOE U AT OPUTMAYECKOE MBINILIEHHE.

2. Brpaborare NEPBUUHBEIE HABBIKM MATEMATHUECKOrO WCCIEIOBAHUA IMPHUKIIATHEIX
BOIIPOCOB.

3. BripaOorares HaBBIKM AOBEAECHUS PEIIEHUA 3a7a4d A0 MPUEMIEMOTO MPAKTUYECKOTO
pe3yiabrara — 4Mucia, rpajuka, TOUHOTO Ka4EeCTBEHHOTO BBIBOJA C IMPUMEHEHHEM AIEKBATHBIX
BBEIYUCIMTENBHEIX CPEACTB, TAOMI, CIPABOUYHUKOB.

4. BreipaboTare yMEHHME CAMOCTOATEIBHO pPa3OMpaTeCsa B MATEMATUYECKOM ammapare,
MPUMEHAEMOM B JINTEPATYPE, CBA3ZAHHOH CO CHENHATBLHOCTBIO CTYIEHTA.

5. Hayuute onepupoBare aOCTpakKTHBIMM OOBEKTAMH M aAEKBATHO YIOTPEOIATH
MATEMATHUYECKUE MOHATHUA W CHMBOJBI JJIA BBIPAKEHUA KOJWYECTBEHHBIX W KAYE€CTBEHHBIX
OTHOUIEHUM.

CamocrosarensHas pabora crygenta mo ydeOHoit muciummine «Marematuueckuit
aHATM3» BKJIIOYAET TMOATOTOBKY K MPAKTHUECKHM 3aHSATUSIM M BBINIOJHEHUE TPAKTUIECKUX

3a1aHUI, CAMOCTOSATEIBHOE U3YIEHUE TEM YUEOHOTO MATEpUaIa M0 PEKOMEHIYEMOU IUTEPATYPE

M C HCTIOTTRR0RAHHCN HH(OPMAIIHOHHEIX PECYPCOB.

ANEKTPOHHOW MOAMUCHIO N
Ceprudmkar: 20 @MQETOATCALHAR PANOTRE0 muciMIumMHe «Maremarnueckuii aHanus» HalpasiieHa Ha

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

(pOpMUPOBAHUE CIEAYIONIMX KOMITeTe HITHH:
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[Inanupyemeie PE3YIBTATEI
Kom, Kon, hopymposxa 00y4eHMa MO IUCHUIUIUHE (MOIYJIIIO),
(popmMymIpOBKa M TVKATOPA XApPaKTEPU3YIOIIHE STAIILI
KOMIETEHI[UH (popMHpOBAHUA KOMITETEHITHH,
WHINKATOPOB
OIIK-1: U/1-1onk.y 3HAKOM C [Tpumenser
CnocoOen OCHOBAMH MATEMAaTHKH, | ECTECTBEHHOHAYUYHEIE 15}
MPUMEHATE (pM3UKKM,  BEIUMCIWUTENBHOM | OOMIEHHKEHEPHBIE 3HAHWUA, METOIBI
€CTECTBEHHOHAYUYHBIE | TEXHUKHI M | MATEMATUYECKOTO MOIEIUPOBAHUA B
U OOMIEMHKEHEPHEIE | MPOrPaAMMHUPOBAHUA. Opo()eCCHOHATBEHOU OEATENBHOCTH.
3HAHWA, METO ITBI HN/1-20nk-1 Pemiaer
MATEMATHIECKOTO CTAHIAPTHEIE
aHaym3a U | IpO()ECCHOHAIBHEIE 3a0auu
MO IETMPOBAHMA, C MPUMEHEHUEM
TEOPETHYECKOTO M | €CTECTBEHHOHAYYHBIX 1%}
SKCMEPUMEHTAIBHOTO | OOMIENHKEHEPHBIX  3HAHUM,
UCCJIEN0BAHUA B | METOOOB MATE€MAaTHYECKOTO
npo()eCCUOHATBPHON | AHATW3a U MOJETUPOBAHUSL.
IeATEILPHOCTH N/1-3 OIIK-1 IlIposogur
TEOPETHIECKOE 15}
SKCHEPUMEHTAEHOE
UCCIeT0BaAHUE 00BEKTOB
opo(p eCCHOHATEHOM
DeATEIBHOCTH

2. Hens u3a1a4H CAMOCTOATE/ILHOM padOThI

Begymasa nens oprammzanmum u ocymiectBaeHus CPC coBmamaer ¢ nenpro 00ydeHMSA
cryaeHra — (opmupoBanue Habopa oOmeHaydHbIX, NOpPO(PECCHOHANBHBIX MW CIEIUATLHBIX
KOMIETEHIIMH Oyaymniero 0akamappa mo COOTBETCTBYIOMIEMY HAMTPABICHUIO MOATOTOBKH

[Tpu opranm3anym CPC BaHBIM 1 HEOOXOAMMBIM YCIIOBUEM CTAHOBATCA (POpMUPOBAHKE
YMEHUA CAMOCTOSTENBHOM pPadOTBI O OPUOOPETEHMSA 3HAHWI, HABEIKOB M BO3MOKHOCTHU
OpraHu3anuy yaeOHOM M HAYYHOM IE€ATENRHOCTH. Llenpro camocToATEnbHOU pabOTEI CTYAEHTOB
ABISAETCA OBJAACHHE (PYHIAMEHTATEHBIMU 3HAHUAMH, OPO(ECCHOHATLHBIMU YMEHUAMH H
HABBIKAMHM  JEATENBHOCTH IO OpOo(UI0, ONBITOM TBOPYECKOH, HCCIEAOBATENBCKON
OEATEITLHOCTH. CamocrostensHags  pabora  CTYIEHTOB COCOOCTBYET  pPa3BUTHIO
CaMOCTOATENBFHOCTH, OTBETCTBEHHOCTH M OPTAHN30BAHHOCTH, TBOPUECKOTO MOAX0A K PEIIEHUIO
npo0aem yueOHOT0 1 Mpo(PECCHOHATEHOTO YPOBHSL.

3amauamu CPC asagrorcA:

- CHCTCEMATH3AIlHA H 3dKPCIUICHHUC MOJIYUCHHBIX TCOPCTHUCCKHUX 3HAHUH H

mpakTH g VMG CAY nenToB;

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E o
Bnapeney; LUEEJ}#?.DH'E}L QHH%%FB@E"IHP CHHC TEDp CTHUYCCKHX .?pHﬂH'HH,
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- (opMHPOBAHME YMEHHMM HCIOIb30BATE HOPMATHUBHYIO, IIPABOBYIO, CIPABOYHYIO

OOKYMEHTALUIO U CIIEHHAIIBHYIO JIATEPATYPY;

- pa3BUTHE MMO3HABATENBHBIX CHOCOOHOCTEM M AKTHUBHOCTH CTYAEHTOB: TBOPYECKOU

HHHUITHATHBEL, CAMOCTOATCIIBHOCTH, OTBECTCTBCHHOCTH H OPrdHH30BAHHOCTH,

- (popMHIpPOBAHME CAMOCTOSATENHHOCTH MBINUIEHUS, CHOCOOHOCTEN K CaMOpPa3BUTHIO,

CAMOCOBCPHICHCTBOBAHUIO W CAMOPCATHU3 AN,

- Pa3BHTHC HCCIICOOBATCIIECKHX }’MEI—H*Iﬁ,

- HCITOJIB30BdAHHEC MATCPHAJIA, CDﬁpﬂHHDFD H MOJYYCHHOTO B X0AC CAMOCTOATCIIBHBIX

3aHATHMI HA CEMUHAPAX, HA HNPAKTUUECKUX M JIA0OpATOPHBIX 3aHATHAX, HPH HANUCAHUU

KYPCOBEIX M BEITYCKHOM KBamMM(pUKAIMOHHOU padoT, mast 3P (PEKTUBHOM MOATOTOBKH K

HTOTOBBIM 3d4CTaM H 3K3dMCHAM.

3. Texnonornyeckass Kapra cCaMoOCTOATEeILHOH padoOThI CTYAEHTA

O0BeM 4acoB, B TOM 4HCJIE
Bun (actp.)

Konger MEeATEILHOCTH Cpenc K
peATU3yEMBIX CTyAEHTOB TBA U OHTAKTHA
KOMITETEHIMH TEXHOJIOTUA CPC a1 pabora Bc

OLIEHKH C ero
Mpemnoaa
BaTeIeM
3 ceMecTp
OIIK-1 [TonroToBKa K Komm | 27 3 30
(MO-1,2.3) | nexkumam JIEKT 3aJaHui
1 BOIIPOCOB
10 TeMaM
MUCIUIIIAHEI
OIIK-1 [TonroToBKAa K Kowr
(U1-1,2,3) | mpakTnueckum padoTam | IE€KT 3aTaHUH
U BOIpOCOB | 24,75 2,75 27,5
10 TeMaM
TUCIUITIAHEI
OIIK-1 CaMOCTOSTEILEHO Kowmm
(U-1,2,3) | e u3ydeHne IUTEPATYPHI | IEKT 3aTaHUH
o Temam 1-5 U BOIPOCOB | 9 ] 10
1o TeMaM
MUCIIUIIIAHEI
Hroro 3a 3 cemectp | 60,75 6,75 67.5
HUroro | 60,75 6,75 67.5

4.11opsA10K BLINOJTHEHHA CAMOCTOATE/ILHOH padoThI CTYIeHTOM

OQKYMEHF NOAMYCAH ~ . L
snedTdo HiGGKUC PEKOM eHOayuu no pabome ¢ y4eOHou Jumepamypou

2C0000043E9ABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

CepTudukar:
Bnaneneu:
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[Tpu pabore ¢ kuuron HEOOXOOAMMO MONOOPATE JIMTEPATYPY, HAYUUTHECA MPABUIBHO €€
qATaTh, BECTHU 3anmucu. [ mogbopa nureparypel B OMOMHMOTEKE MCITOIB3YIOTCA AI(PpaBUTHEINA U
CUCTEMATHYECKUHN KaTaJIOTH.

BaHO MOMHUTE, 4TO PAlIMOHAJIBHBIE HABBIKK PA0OTHI C KHUTOU - 5TO BCerga OoJbmias
SKOHOMM S BPEMEHH U CHIL.

[Ipapuneneii  moabOp yueOHMKOB PEKOMEHAYETCA HOPENOAABATENEM, UWTAIONIAM
AEKIMOHHEIN Kypc. HeoOxomumas mureparypa MOKET OBITH TAKKE YKa3aHa B METOIMUYECKUX
pa3padoTKax mo JaHHOMY KYPCY.

M3yuas marepuan mo yueOHUKY, CIEAyET MEPEXOAUTH K CIEIYIONIEMY BOIPOCY TOIBKO
MOCJIE NPABWIBRHOTO VYACHEHMA TMPEABIAYNIIErO0, OMMCHEIBAA HA Oymare BCE BBIKIAIKU U
BEIYUCACHUA (B TOM YHUCIE T€, KOTOPHIE B YUCOHMKE OMNMYMIEHBI WJIM HA JEKUUU JaHBI JJIA
CaMOCTOATEILHOTO BEIBOJA).

[Tpu m3yuennn mo0O0N TUCHUILTMHEL OONBIIYIO U BAKHYIO POJIb UTPAET CAMOCTOATEIbHAS
WHINBUAYATbHAA padoTa.

Ocoboe BHMMAaHuE crnenyer OoOparuTe HA ONMPENENEHUE OCHOBHBIX ITOHATHHM Kypca.
CrynenT momkKeH moapoOHO pazdupare MpPUMEPHI, KOTOPEIE MOSACHAIOT TAKWUE OMPEIEACHUA, U
VMETh CTPOWUTH AHAJIOTMYHEIE NPUMEPEl CaMOCTOATENBbHO. HykHO mo0uBaTeCcsa TOYHOrO
MPENCTAaBJICHUs O TOM, 49TO u3yuaenib. [lonme3no cocraBaaTe OmopHBIE KOHCHEKTH. [Ipu
W3YUEHUM MATEPHAIA MO0 YYEOHMKY IMOJIE3HO B TETPAAu (HA CIEIUANBHO OTBENECHHEIX MOJIAX)
OOTIONHATE KOHCIIEKT JIEKIMHM. |am e CIeayer OTMEUaTh BOIPOCHI, BBIAEICHHBIE CTYIEHTOM
IUISL KOHCYJIBTAMH C TIPETTOTABATEIEM.

BEIBOAEI, MOTyUEeHHBIE B PE3YILTATE U3YUEHUS, PEKOMEHIYETCA B KOHCIEKTE BEIIEIATH,
gTOOBI OHU OPU MEPEUUTEIBAHNH 3aMUCEH Ty Ullle 3aTOMUHAINCh.

OneIT MOKA3BIBAET, YTO MHOTMM CTYAEHTAM IIOMOTAET COCTABJIEHUE JUCTA OMOPHBIX
CUTHAJIOB, COZIEPKANIEr0 BAKHENIIINE U HANOOIEe 9yacTo ynoTpedisemsie (pOPMYIIEI U TOHATHSL.
Takoi muct momoraer 3amOMHUTE (POPMYIIBI, OCHOBHBIE MOJIOKEHMSA JIEKIUHM, 4 TAKKE MOMKET
CJIyKUTh MOCTOAHHEIM CIIPABOYHUKOM JJIS CTYIEHTA.

Urenue HAyuHOrO TEKCTA SIBJSIETCA 4ACTHIO MO3HABATEILHOU AesaTeasHOCTH. Ee nenp —
W3BIEUEHUE U3 TEKCTA HEOOXonumMou nH(popmanuu. OT TOTO HA CKOJBKO OCO3HAHHA YUTAIONINM
coOCTBEHHAA BHYTPEHHAA YCTAHOBKA MPU O00pamieHNMM K MEYaTHOMY CJIOBY (HAWTH HYKHBIE
CBEIEHUsA, YCBOUTH MH(POPMAIMIO MOJHOCTBI0 WM YACTUYHO, KPUTHYECKH ITPOAHAIN3UPOBATE

MATEPHUAI U T.I1.) BO MHOTOM 3aBUCHT (P(PEKTUBHOCTE OCYNIECTBIAEMOTO OEHCTBUS.

OKYMEHT NMMCAH
Bﬁ%ﬁ%@;ﬁﬂ@%wmﬂmme YCHAHOGKU 6 YMeHUU HAVYHOZ0 MeKCcma:

Ceptuchukar:  2C0000043E9ABBBI52205E7BA500060000043E, .
Bnagenew:  WeGROPMARRQHEQsEMICKOBEIN (3a0a9a — HAMTH, BBLIEIUTE HCKOMYI0 HH(DOPMALHIO)
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yCBauBamomas (yCUIMs UYUTATEISA HANPABICHBI HA TO, YTOORI KAk MOJKHO IIOJIHEE
0CO3HATh U 3AMOMHUTH KAK CAMU CBEICHUA HW3JaraeMel€ aBTOPOM, TAK WU BCIO JIOTHKY €ro
paccyKaeHu )

AHATUTUKO-KPUTUUECKAA (UWUTATENh CTPEMUTCA KPUTHYECKH OCMBICIUTHE MAaTepua,
MPOAHATU3UPOBAB €r0, ONMPEAEITNB CBOE OTHONIEHHE K HEMY)

TBOpUECKAs (CO3IACT y UMTATEIS TOTOBHOCTH B TOM WIM WHOM BHUIE — KAK OTIIPABHOM
MYHKT JJIS CBOUX PAacCyKOCHWI, Kak 00pa3 mid OEUCTBUA MO aHAJIOTHMU U T.II. — UCIIOJIB30BATE
CY/KIEHHUS aBTOpa, XOI €ro MBICIEH, pe3yiasTar HabmomeHusa, pa3paboTaHHYI METOIMKY,

OOTIOJIHUTE WX, MOABEPTHYTH HOBOU MPOBEPKE).

4.2. Memoouueckue pekomendayuu no nOO20MoeKe K NPaAKMUUeCKUM 3aHAMUAM

Jlna Toro d9TOOBl TPAKTHMUECKHUE 3aHATUSA NOPHHOCHUIM MAaKCHUMAaIbHYIO TOIB3Y,
HEOOXOOUMO TOMHUTH, YTO VIIPAKHEHUE M PEIICHUE 3a1ad MPOBOAATCA MO BEIYUTAHHOMY HA
NEKIUAX MATEPHAIY U CBA3aHBI, KaK MPABWIO, C NETAIBHBEIM Pa3z00pOM OTHOEIBHBIX BOIPOCOB
NEKIMOHHOT0 Kypca. (Cienyer mOM4EepKHYThb, UYTO TOJBKO ITOCIHE YCBOECHUA JEKIHMOHHOTO
Marepuaga C ONMPEAECNEeHHOW TOUKH 3PEHHS (4 MMEHHO C TOM, ¢ KOTOPOHM OH M3JIaraercs Ha
AEKIMAX ) OH OyIEeT 3aKPEerIATHCSI HA MPAKTUIECKUX 3aHATUAX KAK B Pe3yJbTare 00CyKIeHus U
aHaIM3a JIEKIMOHHOTO MAaTE€pHUaina, TAK U C IMTOMONIBI0 PEeHIeHN MPOOIEeMHBIX CUTyalluil, 3a1ad.
[Ipu 5THX yCIOBUAX CTYOEHT HE TOJBKO XOPOIIO YCBOWT MATEPHAN, HO M HAYYUTCA HNPUMEHATH
€r0 HA NPAKTUKE, 4 TAKKE MHOIYYUT OOMOJHUTENBHBIM CTUMYI (M 5TO OYEHb BAXKHO) A
AKTUBHOM NPOPAOOTKH JIEKIMH.

Cienyer mMOMHMTB, YTO PEMIEHHUE KaKOOM ydeOHOM 3amadu OOJDKHO NOBOJWUTBECSA 10
OKOHYATEIFHOTO JIOTMYECKOr0 OTBETA, KOTOPOTO TpeOyeT yCAOBHE, M MO BO3MOKHOCTH C
BEIBOAOM. [lomydeHHEIM OTBET CaeayeT MPOBEPUTH CIOCOOAMM, BEITEKAIONIMMH W3 CYIIECTBA
nannou 3amauu. llome3no Takke (eCiM BO3MOKHO) pEmATh HECKOJBKHMMH Crocodamu u
CPAaBHUTH IOJYUCHHBIE pE3yIbTAaThl. PemieHue 3agad JAaHHOTO THIA HYKHO MPOIOIKATE IO

MPUOOPETEHNA TBEPABIX HABEIKOB B UX PEIIEHHM.

4.3. Memoouueckue pekomeHoayuu o camonpoeepKe SHaHuu

[Tocne m3yuenus ompeneneHHON TEMBI MO 3aMACAM B KOHCHEKTE M yUEeOHMKY, a TakkKe
pPEMIEHUS TOCTATOYHOIO KOTWYECTBA COOTBETCTBYIONIMX 344au HA MPAKTHUECKUX 3aHATUAX M
CAMOCTOATENRHO CTYOEHTY PEKOMEHAYETCSA, IPOBECTH CAMOIPOBEPKY YCBOCHHBIX 3HAHUI,
OTBETHUB HA KOHTPOIBHBIE BOIIPOCH IO N3YUEHHOH TEME.
]3El DD TE QOKOAFIMOCTH HyKHO ST Pa3s BHIMATEIBHO Paso Oparescs B MaTepuarne.
Jeprpmar = OVHOT AP HENO CrATOHHOLTE “YCBOCHILT TOTO HIIM MHOTO BOIPOCA BELICHACTCS TOJBKO IPH

Bnaneneu: llleGayxoea TaTeAHa AnekcaHgpoBHa
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YCBOCHHBIM Marepuan. BakHBI KpUTEpUN YCBOECHHMSA TEOPETUYECKOrO MATEpHAna - YMCHHE

pelmaTe 3aJadyd WM OPOUTH TECTUPOBAHME IO HNPOUAEHHOMY Marepuany. OOHAKO Cienyer

[IOMHHTB, 4YTO IMPABHUJIBEHOC PCHICHHUC 3add49H MOKCET IIOJIYYHUTHBCA B PC3VIILTATC IMPHUMCHCHHA

MEXAHNYECKU 3ayYUYEHHBIX (POpMYJI 0€3 MOHUMAHWA CYITHOCTH TEOPETHIECKHUX MOIO0KEHUH.

S5.KoHTpoOJIb CAMOCTOATEILHOH padOTLI CTYICHTOB

B pamkax peMTHHTOBOM CHCTEMEI YCIEBAEMOCTE CTYAEHTOB IO KAXOOU JUCIUTIUINHE

OLIEHUBAETCA B XOJI€ TEKYIIETO KOHTPOJIA U NPOMEKYTOYHON aTTECTAIINH.

Texymuii KOHTPOJIB

PeliTHHrOBas OlleHKA 3HAHHH CTY/IeHTA

Ne Bug nesarensHOCTH CTYJEHTOB Cpoxu Kot
/1 BBEITOTHEHU S MYECTBO
OaL10B
1. [TpakTnueckoe 3angarue 5 5 15
HEJIEIIA
2. [Tpaktnueckoe 3ansarue 10 10 2()
HEJIEIL
3. [Tpaktuueckoe 3angrue 15 15 20
HEIIEA
Hroro 3a 1 cemectp 55
1 [TpakTueckoe 3anarue 5 5 15
HEJIEIIA
2 [TpakTnueckoe 3angarue 10 9 20)
HEJIEIIA
3 [Tpaktnueckoe 3angrue 15 13 2()
HEJIEIL
HUroro 3a 2 ceMecTp 55

MakcuMaTBEHO BO3MOKHBIM Oa/UT 34 BECH TEKYIIUM KOHTPOJIb YCTAHABIMBACTCA PABHEIM S55.
Tekyniee KOHTPOTBEHOE MEPOTIPUATHE CUUTAETCA COAHHBIM, €CIHM CTYAEHT MOJIYYHWJI 34 HETO HE
meHnee 60% OT yCTAHOBIEHHOIO IJIA STOr0 KOHTPOIA MAKCUMAJIBHOTO Oaymna. PelTuHroBeid
0ay1, BEICTABIIEMEIN CTYAEHTY 3d TEKYIIEEC KOHTPOJIBHOE MEPOIIPUATHE, CTAHHOE CTYIEHTOM B
YCTAHOBJIEHHBIE TPa(UKOM KOHTPOJIBHEIX MEPONPHUATHH CPOKH, OIPENENACTCA CIEIYIOIINM

obpazom:

Ypoeensv gvinonnenusn
KOHMPOIAbHOZ0 3A0AHUA

Peimunczoewtit oann (e % om
MAKCUM@IbHO20 0a11a 3a KOHMPOJIbHOE

3a0aHue)
Omiauurli 100
X{}PDM L 80
SHEKTPORLERABEHIGABLIM €Tk Hb1LL 60
CepTmdukpT: 2 EDGGDMSEEPPP 5%1;%% ?{9 W% %EH bl ﬂ 0
Bnanen Eu.mﬂmmmdi
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HpﬂMEEYI‘ﬂ‘I Hafl aTrecralny

[Tpomexxyrounas arrecranusa B (opme IK3aMeHa MOPEIyCMATPUBAET MPOBEICHHUE
00s3aTETBEHON HK3AMEHAIMOHHON mponeaypel U oneHuBaerca 40 Oammamu u3 100. B cayuae
€CIIM PEUTHMHTOBBIM Oa/ul CTyAaeHTa MmO AWUCHMIUIMHE IO WUTOTaM cemectpa paBeH 60, To
OpPOTPAMMON ABTOMATUYECKH N00aBiAeTca 32 mMpEeMHUATBHBIX Oa/uta M BBICTABIAETCA OIEHKA
«oTmMIHO». [lONOKUTENBEHEIN OTBET CTYAEHTA HA SK3dMEHE OLIEHUBACTCA PEUTHHT OBBEIMH
Oamnmamun B guamazoHe or 20 mo 40, omenka MeHslne 20 ©OamnmoB cuuTaercs
HEY IOBJIETBOPUTEIILHOM.

[IIkanma COOTBETCTBUA PEUTUHTOBOTO DaIa S5k3aMeHa S5-0anmpHON CUCTEME

PeliTHHI OBLIN 04171 TTO Onenka no 5-0a11LHOM CHCTEMe
NTHCHHILIAHE
35-40 OTauaHo
28 - 34 Xopomo
20-27 Y IOBIETBOPUTEIBHO

HUroromas oleHKa MO IUCIHUILUIMHE, M3YYAEMOH B OJHOM CEMECTPE, ONMPENEIAECTCA MO
cymMMe 0annoB, HAOpaHHEIX 34 padOTy B TEUEHUE CEMECTPA, U 0AIIOB, MOTYUYEHHEBIX MMPHU CAAUYE

IK3dMCHdA:

lkana nepecuema peumurzo6020 aIa NO OUCYURIUHE
6 OYEHKY No 3-Dal1bHOU cucmeme

Peitmuncoewtit oann no Ouenka no S-oannvHoll cucmeme
OUCHUNIUHE
88-100 Omauyno
72-87 X{}PDMG
53-71 Vooeremeopumenvro
<53 HEy@D&-TEmS;?pHm&-Tb HO

6. CriHcoK IHTepaTyphI

6.1. IlepeyeHn OCHOBHOH JIHTEPATYPHI:

['ycak, A. A. Marematnuecknii anamz 1 aupepentmanbpaeie ypaBaeHusa. [Ipumepsr u
3amagn: yueOnoe mocoodue / A. A. I'ycak. — Munck: TerpaCucremc, 2011. — 415 c. - Pexuwm
nocryma: http://www.iprbookshop.ru/28122 html

6.2. IlepeyeHs TOMOJTHUTEILHON JIHTEPATYPBI:

| . MupuBuayaneHeie 3ananusa no Beicmen maremaruke. Hacte 1. Jluneitnas u BekropHas
anreOpa. Anamutuueckas reomerpus. JluddepenumansHoe wucuucnenue QyHKuu OOHOU
nepemenHomn: yuebnoe mocodue / A. Il. PaOymko, B. B. bapxaros, B. B. Jlepxasen, H. E.
HOpyte; mon pemakumen A. Il. PaOymko. — Munck: Beimsimas mkona, 2013, — 304 ¢. —

PesknM B9EFbana dbr oL - iprbookshop.ru/20266 html.

Cepruchukar: 2o lFETABIAIY ANE HBECOGANAMAZ 110 BRICHIEH Maremaruke. Yacte 2. KoMmIuiekCHeie dmcia.
Sreneneonpeneiteitibie H Bitenenennrie  unTerpamel. @DYHKIMM HECKOIBKMX — IIEPEMEHHEBIX.

OOrikHoBeHHBEIE mu(pepeHnnansHeIe ypaBHEHU: yueOHnoe mocodbue / A. Il. Padymko, B. B.
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bapxaros, B. B. Jlepxaseu, U. E. lOpyre; mox pemakumen A. II. PaOymko. — Munck:
Bermimas [IKOJIA, 2014. — 397 C. — Pexum DOCTyTIA:
http://www.iprbookshop.ru/35481 .html.

3.MupuBuayaneHeie 3amaHus 1o BeICmien maremaruke. Yacte 3. Pagel. Kparaeie n
KPUBOJMHEWHEIE UHTETPAIBI. JAEMEHTHI TEOpUN Mo : yueOHoe mocobue / A. II. Pabymko, B.
B. bapxaror, B. B. [epxasen, . E. IOpyts ; nox pemakumen A. Il. Pabymko. — Munck:
Bermmimas mxoma, 2013. — 367 ¢. — Pesxum moctyma: http://www.iprbookshop.ru/20211 .html.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
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