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AHHOTANMA
«/IuckpeTHbIii aHamM3»» — 0a30BbI BBOMHBIA KYPC, pPACCMATPUBAIOIINE pa3iesbl TUCKPETHON MaTeMaTuKH:
anreOpa JOrukd, koMmOuHatopuka, Teopus rpadoB (AJIKTI) u mnpuBuBaromuil CTyaeHTaM asbl
MaTeMaTHYECKOH KyJIbTypbl, HEOOXOANMBIEC [UIS HOCIEAYIOIEro N3y4eHnsI Kak MaTeMaTHueCKuX AUCIUILIMH,
TaK M KOMITBIOTEPHBIX HayK. Kypc 3HaKOMHUT ¢ TakuMmH (yHAaMEHTaJIbHBIMU TOHSTHUSMH KaK MHOXECTBO,
(dyHKIMU U OTOOpakeHusi, OyieBbl (PyHKIMH, anreOpa JOTHKH, OTHOUICHHUS U Tpadbl. OHU BaXKHBI KakK JIIs
nanpHenero nzydenus Computer Science, Tak ¥ B Ka4€CTBE OCHOBBI «YHCTOI» MaTeMaTHKH.
C npyroii cropoHsl, s I0A0TBOpHOTO pa3sutust Computer Science TpeOyeTcs MOHUMAaHNE TOTO, YTO TaKoe
J0Ka3aTenbCTBO. JloKa3aTenbCcTBa KOPPEKTHOCTH MHOTHX aJTOPUTMOB SIBIISIFOTCS, TIO CYTH, JI0OKa3aTeIbCTBAMH
TEopeM, MI03TOMY B paMKax JaHHOTO Kypca 0co00e BHUMaHHE YIeNIAeTCs JOKa3aTelbCTBAM.
Kypc 3aBepriaercs wu3ydeHHEM MPOU3BOMSIIMX (YHKIMHA — BaXKHBIM MaTEMaTHYECKUM aInapaTroMm
COBPEMEHHOM KOMOWHATOPUKH. [ n3y4yeHus: 3TOH TeMbl CTYIACHTHI JOJDKHBI BIIaJeTh 0Aa30BBIMHM 3HAHUSIMU
U3 MaTeMaTUYeCKOr0O aHAJIN3a: YMETh MU PepeHINpPOBaTh, HHTETPUPOBATh U MPUMEHATH Gopmyiry Teitnopa.
JIOTIOJTHUTEBHBIX 3HAHWH MOMHMO IIKOJBHOW MPOrpaMMbl M CBOSBPEMEHHOTO OCBOCHHS MaTeMaTHYECKOTO
aHaJM3a AJIs U3y4eHUs Kypca He TpeOyeTcs.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

3HaKOMCTBO ¢ 0a30BBIMHM MOHATHAMHU JUCKPETHOTO aHajiH3a: aireOpbl JIOTMKH, KOMOMHATOPHKH,
teopun rpadoB (AJIKTI). Pa3Butne MareMaTudyeckoll KymbTypbl JOKa3aTeslbCTB. M3yueHue
(dyHIaMEeHTaNbHBIX pa3/iesioB, OTHOCAIUXCS K AuckpeTHoi matematrke - AJIKTI, HeoOxomumbIx st
YCHEMIHOTO MPOXOXKACHUS MOCIEAYIOIMINX KypCOB aITOPUTMUYECKOTO ITUKIIA.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOGHHE CTyAeHTaMu 0a30BBIX 3HaHWU (IMOHATHH, KOHLENUIWH, METOAOB U MoOjesei) B o0macTi
AJIKTT;

* TpuoOpeTeHre TEOPETHUECKUX 3HAHUH U IPAKTUIECKUX YMEHUI 1 HaBbIkoB B oOmactu AJIKTT;

® OKa3aHHueC KOHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B oOnacTtu ,I[I/ICKpCTHOI\/’I MAaTCMaTHUKH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2 Cnocob6en ucnonb3oBars coppemennble |OIIK-2.2  3Haer ©  yMmMeeT TNPUMEHSTb YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOJbl M NPHUKIATHOE IPOrpaMMHOE
MpPOrpaMMHBIE CPEJICTBA [P PEILICHUM 3aJa4  |oOeclieueHue Uil pelIeHWs]  Hay4YHbIX  3a7a4 B
npoeCCUOHANBHOM JIeITENLHOCTH, cOOMIonas  |npodeccuoHaIbHON 0bnacTu

TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

[IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
I1K-3 CniocobeH BbIOMpATh ¥ IPUMEHSATh CIO)KHOCTH  HCIONB3yeMbIX  allOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTHI M |TPEOYEMBIX BEIYHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIICIOBAHMN TS pemieHust 3ana4 B |[1IK-3.2 3Haer o0macTh M KPUTEPUH MPUMEHHMOCTH
U30paHHOM IpeIMETHON 001acTH UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

[J ¢yHaaMeHTaIbHbBIEC IOHATHS, 3aKOHBI, TeOpUH nuckpeTHor Maremaruku (AJIKTI);
[J coBpeMEHHbIE IPOOIEMBI COOTBETCTBYIOIINX pa3/ieioB AucKpeTHOH Matemaruku (AJIKTT);

[J  TOHATHS, aKCHOMBI, METOJbl JJOKAa3aTEJIbCTB M JOKa3aTelIbCTBA OCHOBHBIX TEOpEM B paszjeiax,
BXOIANIMX B 6a30Byto yacth nmukia AJIKTL;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTu4eCKUX 00ObEKTOB;
[J  aHaJUTHYECKHE U UYUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIOBBIX IPUKIAAHBIX 3aiad

muckpeTHort maremaruku (AJIKTT).

MOHATH NOCTABJICHHYIO 3a/1a4y,

I o A

IMPOBOAUTDH UX aHAJIU3,

[] caMOCTOSTEIbHO BUIETH CICACTBHUS IMMOJIYYCHHBIX PC3YyJIbTATOB;

WCIOJIBb30BaTh CBOM 3HAHUS JIJISl pElICHUs] GYHIaMEHTAIBHBIX U MPpUKIaIHbIX 3a0a4 AJIKTT;
OIICHUBATh KOPPEKTHOCTh NOCTAHOBOK 33/1a4;
CTPOTO JI0Ka3bIBaTh MJIM OTIPOBEPTATh YTBEPKICHUE;
CaMOCTOSTEIHFHO HaXOAUTh anropuTMbl pemenus 3anad AJIKTT, B Tom uuciie u HeCTaHAAPTHBIX, U

[J TouHO MpeJcTaBUTh MateMarnieckue 3HaHus B oonactu AJIKTI B ycTHO# 1 icbMeHHOU dopMme.
BJIAJIETh:

[J HaBBIKAMH OCBOEHHA OoJbpIIOro odbema uHpopmauuu u pewmwenus 3aaad AJIKTID (B Tom uucie,

CJIOXKHBIX);

[] HaBBEIKAMHU CaMOCTOSITEIILHON pa0OTHI M OCBOSHUS HOBBIX JIUCITUTUINH;
[J  KyJnbTypoH IMOCTaHOBKH, aHAIHM3a U PEIICHHUS] MaTeMaTHIeCKUX M NMPUKIIQJIHBIX 3a/1ad, TpeOyomx
JUISl CBOETO PEIICHUS UCIIOJIB30BAHUS MaTeMaTHYeCKUX moaxoa0B U MmetoaoB AJIKTT
[l mpeAMETHBIM A3BIKOM JHMCKPETHON MaTeMaTWKU M HaBbIKAMH T'PaMOTHOTO OMHCAHUS peIlleHUs
3a7a4 ¥ IPEJICTABICHUS TIOTyYCHHBIX PE3YJIbTaTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Anrebpa OTHKH. 2 2 4
2 MHoecTBa U JIOTHKA. 2 2 4
3 Maremarudeckue OTIpeieNIeHus, ) 4 4
YTBEPKACHUS U 10Ka3aTeIbCTBA.
4 I'padwr 4 4 4
5 JIBynonbHble rpadbl, MapoCOYETaHHUS U ) ’ 4
(GyHKUIMH.
6 Komb6unaropuka 6 6 5
7 bunapubie  ortHowmeHus.  OTHOIIEHUS ) 5 5
9KBUBAJICHTHOCTH.
3 OpuentupoBaHHble rpadbl ¥ OTHOIICHUS ) ’ 5
MopsiaKa.
9 Bynessl pyHkuuu. 2 2 5
10  |[IpomsBomsmume pyHKINN. 6 4 5
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. AnreGpa JOTHKH.

BbickaspiBaHUsI M JIOTMYECKHE CBS3KU. byneBbl (yHKIMM M CHOCOOBI HX 3aJaHMsA: TaOIHIBI
UCTUHHOCTH, (OPMYNbI, BEKTOp 3HAa4eHUH. 3aKOHbl KOMMYTAaTHBHOCTH, AacCOLMAaTHBHOCTH U
IUCTPpUOYTUBHOCTH, IPUOPHUTET onepannii. 3akoHbl noromeHus. PaBeHcTBO OyneBbIX (yHKIMHA (U
OyneBbix opmyin). CymiecTBeHHbIE U (UKTUBHBIC IIEPEMEHHBIE.

2. MHOXecTBa U JIOTHKA.

MHoxecTBa U omnepanuu Hajx HUMU. CBs3b anreOpbl JIOTMKM U anreOpbl MHOXECTB: HPEANKATHI,
IOHUBEPCYM W JIOTOJIHEHHUE, 3aKOHBI ¢ MopraHa, KBaHTOPBI, IKBUBAJIEHTHOCTb TOXAECTB ajreOpsbl
MHOXKECTB U alreOphl JIOTHKH, UMIUTMKAIMS U BKIIIOYEHHE MHOXKECTB, KOHTPAIIO3HIIHSL.

3. Maremarudeckue omnpeAeNieHus1, yTBepKASHUA U JOKa3aTeIbCTRA.

Onpenenenue, yTBEp)KICHHE, TEOpEMa, KpUTEpUil. 3aluch YTBEPXKACHUI B KBaHTOpax ((OpMyIibl
epBoro nmnopsaka). MeTonbl J0Ka3aTeNbCTB: KOHTPANO3ULMsS, WHAYKUUS, OT IPOTUBHOIO,
KOHCTPYKTHBHBIE (IIPUMEPBI M KOHTPIPUMEPHI), HEKOHCTPYKTHUBHBIE.

4. I'padms
I'pader 1. Heopuentuposanusie rpadpmi.

OmpeneneHre HEOPHEHTHPOBAaHHBIX rpadoB CrermeHp BepmmHbL CyMMa CTENEHEH BEpIIMH —
YVABOGHHOE KoNM4uecTBO pebep. Uucio moneH, caenaBmmx HEYETHOE YUCIIO PYKOMOXKATHHA, YETHO.
TeopeTnko MHOXECTBEHHBIE orepanuu ¢ rpadamu. Onpenenenue noarpada OnpeneneHue myreil u
UKJI0B (depe3 moarpadsur). CsizHbie Tpadbl U KOMIIOHEHTHI CBA3HOCTH (depe3 noarpadsl).

I'pader I1. depesbs.

Ceszaocth. Teopema «#KoMmoHeHT cBA3HOCTH > |V|- |E| ». MapmpyTsl U 3aMKHYTbIE MapLIPyTHI.
Mexny AByMs BepIIMHAMU rpada ecTb IyTh, €CIH MEXKIY HUMH ecTh MapupyT. [lepesrs. Teopema
00 9KBHBaJECHTHOCTH YETHIPEX CBOMCTB. PaccrosiHue Mexay BeplinHamu, auameTp rpada. Juamerp

moboro cBs3HOTO Tpada He mpeBocxomut |V | — 1. JIBypackpamuBaemblii rpad. I[pad
JBypacKpalliBacMblii TOTJa W TOJBKO TOTNA, KOIZa HET IUKJIOB HEYETHOW JUIMHBI. DHICPOBBI
MapupyThl.

5. JIBynonbHbIe Tpadbl, TapocodeTaHust U QYHKIINH.

JBynonbHble Tpadsl u mapocoderanue. Teopema Xomna (6e3 gokaszarenbcTBa). OyHknmuu (obmacth
ompeseNieHns], MHOXXECTBO 3HAueHW, o0pa3, ToNHBIA mpoodpas). Orobpaxenus (BClOmy
onpenenéHHble  (QYHKIUM): HHBEKIUH, CIOPBEKIUH, Ouekiuu. OToOpakeHUS W 3ajgada o
HasHayeHMsX. Vizomopdusm rpados. /lokazarenbcTBO TeopeMbl Xomma®.

6. Kombunaropuka
Komb6unaropuxka 1. [IpaBuna cymMMbl ¥ TpOM3BEACHUS.

OtoGpaxenust u noacuérel. [IpaBuno cymmsl. [IpaBuno nponsBeneHus — OUEKIMSA C JEKAPTOBBIM
MIPOU3BENCHUEM MHOXKECTB. YHCIO JBOMYHBIX CJIOB JUIMHBI N. YHCIO MOIMHOMXKECTB N-3JEMEHTHOTO
MHoxecTBa. Pasmenienus. [lepectanoBku. [ToncuéT konuyecTBa coB JUIMHEI K ¢ pa3HBIMH OyKBaMH.
[Toncu€Tsl ¢ KPaTHOCTHIO: CKOJBKO Pa3IMYHBIX CIOB MOXKHO COCTaBHTH U3 clioBa «MareMaTuka?
Yucno coueranuii. KommuectBo Kk-21€MEHTHBIX TOIMHOKECTB N-3JIEMEHTHOTO MHOXECTBA.
JluckpeTHast BEPOSITHOCTb.



Kom6unatopuka II. bunoMuanbHbie k03(hOUITUEHTEI.

Konmuectro myTeit o y3nam kierok (Brpaso u BBepx) u3 (0,0) B (i,j) ecTh 4yuCIIO coueTaHuil u3 itj
no i. TpeyrompHuk Ilackanst W ero CBOWCTBa: CHMMETpHs, BO3pacTaHWe OMHOMHAIIBHBIX
k03D (DUITMEHTOB K cepeuHe, OIeHKa IeHTpanbHoro koddduienta. bunom HeioToHa U
OuHoMuanbHble  KOd(puuMeHTh.  PexyppentHoe  cooTtHomeHue. Cymma  OMHOMHAIBHBIX
kod(hduiueHToB W €€ KOMOMHATOPHBIM CMBICH. 3HAKONepeMeHHas CyMMma OWHOMHANBHBIX
kodppunmentoB. KomOMHaTOpHBIE T0Ka3aTebCTBA. PeKyppeHTHOE COOTHOIICHNE Ha OMHOMUAILHBIC
ko3 duuueHTsl B TpeyroabHuke Ilackamsa. 3amaua o KoMmaHaupe M coijarax. MeTox Touek M
neperoponok. @opmyina Myaspa. Yunciio monomoB crenienn d. Uucao codeTaHuii ¢ MOBTOPCHUSIMH.
Uucna Gubonayuun. Yncna Karanana (oka3arenbcTBO SBHOUM (hopMysbl).

Kombunaropuka I11. @opmyra BKIHOUEHUIH-UCKITFOYSHHN.

Xapakrepuctuieckue ¢GyHKUnH. JlokazarenabcTBO (opMyna BKIIOUEHUH-HCKIIOUueHUi. [Ipumepsr:
KojandecTBO uymcen or 1 go 1000 He npensmmxcs HM Ha 3, HA Ha S5, HM Ha 7; CBiI3b CO
3HAKOIIEPEMEHHOW CYyMMOW OMHOMHAIIBHBIX KO3 (HUIHEHTOB; MoacuéT cropbekuuil. [loacuér uncna
oToOpaXkeHUH (BCIOAY omnpeAen€HHbIX (QYHKINN), QYHKINH, HHHEKIMA, OUEKIINH U3 N-2JIEMEHTHOTO
MHOXECTBa B N-3JIEMEHTHOE MHOXeCcTBO MHOxecTBa U (GyHKuuH. CMmbIci o0o3HadeHHd 2"A nmist
MHOXECTBa BceX TOAMHOXKeCTB U Y X1t MHOXKecTBa otoOpaxenuid u3 X B Y. [puniun Jupuxie:
Mpu m > n HeT uHbeKuu u3 {1,...,m} B {1,...,n}.

7. BI/IHapHBIe otHouIcHNS. OTHOIIECHHS SKBUBAJICHTHOCTH.

dopmManbHOE ONpeielicHHe OTHONIGHWH W WX CBOWMCTB: pe(IeKCHBHOCTb, TPaH3UTHBHOCTD,
CUMMETPUYHOCTb, aHTHCUMMETPUYHOCTD. 3a/laHue OMHAPHOTO OTHOILICHHS TaOMUICH, ABYAOIbHBIM
rpadom, nepedncieHueM nap. IIpuMepbl OTHOIIEHMH SKBHUBAJCHTHOCTH: pAaIlOHAJIbHBIC YHUCIA,
paBHBIC U MOJOOHBIE TPEYTOJIBHUKH, HeompenenéHHble nHTerpaisl. @opmansHoe omnpenenexue. T.:
Knaccel 5KBHBaJ€HTHOCTH HE IIEpECEKAlOTCs WM COBMNAJalOT. TeOpeTHKO-MHOXKECTBEHHBIE
ornepauuu ¢ orHoumeHusaMU. Onepauusi oOpameHus. OnucaHue ¢ NOMOIIBIO OyJIEBBIX MaTpHL.
Kommo3suiust oTHOIICHHH (CBs3b ¢ 0a3aMM JaHHBIX ).

8. OpueHTupoBaHHbIE Tpadbl 1 OTHOIICHUS MTOPSIKA.

Omnpenenenne opueHTHpOBaHHOTO rpada. Mcxoasdmme u BXOASIMIME CTETIEHH — aHAIoOr (hopMysibl
CYMMBI CTeleHel JJsi HeOpUeHTHpoBaHHOTO Tpada. KOMIIOHEHTHI CHIBHOH cBs3HOCTH. T.:
Crenyromue ycIoBUs UIsl OpUEHTHPOBAHHOTO Tpada paBHOCUIBHBIL:

» Kaxxas koMIoHeHTa CUIIBHOHM CBA3HOCTH TPUBHAJIbHA (COCTOUT U3 OJHOM BEPILIHHBI).

* ['pad anuknnueckuii.

* Bepmunsl rpada MOXXKHO 3aHYMEpOBarh Tak, 4To péOpa HMAYT TOJIBKO OT BEPUIMH C MEHBIIUM
HOMEPOM K BEPIIMHAM C OOJIBIINM HOMEPOM.

[Tpumepsl OTHOWIEHHWH (YAaCTUYHOTO) TMOpsIKa, (GopmaiabHOE ompeneneHue. JIMHEHHBIA MOPSIOK.
OTHOINIEHUE HEMOCPEJCTBEHHOTO Cle/0BaHus U ero rpad (muarpamma Xacce). IlokoopauHaTHBIN
nopsioK. byneB Ky0 — IBOWYHBIE CIIOBA, YIIOPSI0UYECHHBIC TOKOOPANHATHO.

9. byneBbl QpyHKIHMH.

AnroputMm nioctpoenust JJH® (u KH®) no Tabmuiie wicruaHOCcTH Ompenenenue OyleBbIX CXEM,
peanmmsyromux OyneBbl (QyHKIMHM, Yepe3 IOCIIENOBATEIBbHOCTH IPHCBAaMBaHUK U TpadoB
(cranpaptablil 6asuc). 3amanue QyHKIMH OyneBOW cXeMoH (IOCIIe0BaTeIbHOCTRIO IPUCBAUBAHHMIA)
®opmyne—cxeMbl crienuansHoro Buaa OOmiee ompezerneHre cxeMm (JUIS MPOHM3BOJILHOTO Oaswmca).
Basuc — nonueli 6a3uc . MOHOTOHHBIE (YHKIMH: HEMOJIHOTa MOHOTOHHOTO Gasuca {/A,V }, cBasb ¢
MHO)KECTBaMHU (MOHOTOHHOCTb IO BKJIIFOYCHUIO), pacKpacka OyneBa KyOa, OLleHKa YHCIIa MOHOTOHHBIX
Oynesbix GyHknmid. Muorownens! XKerankuna. Knacesr [Tocta. @opmynuposka Teopems [locTa.

10. TTpousBoasye QyHKIHH.



Omnpenenenus u npumepsl. IlponsBonsmas ¢ynkuus 6unoma Hprorona CBoiCTBa, HYXKHBIE IS
MaTeMaTH4YecKoro aHamm3a (IKCIOHEeHTa pacTtér OblcTpee moiauHOMa M T.aI.). [Ipumenenue s
peleHus KOMOMHATOPHBIX 3ajad 3amada MyaBpa. 3amaua o cuacTimBbIX Ownerax. Haidtu umcio
LEJIOYMCIICHHBIX PEUICHUH CHUCTeMbl ypaBHEHHH Buaa X 1+x 2+ +x k=n c orpannyeHusMH Ha
3HAUCHUs TNEpPEeMEeHHBIX. UYucno pa30MeHuii n Ha pa3iIM4HbIC CllaraéMble COBIAJACT C YHCIOM
pa3Oouenuii n Ha Heu€THble ciaraemble. CBEpTku. llpumep wucmoONb30BaHMS 7Sl BBIUYMCICHUS
npousBosied  (GyHKnMM mocnenoBarenbHOCTH. Ywmcema Karamana.  *OOmmit  meron st
JMHEHHO-PEKYPPEHTHBIX mocienoBareabHocTeil. Uncna Crupnuara mepBoro pona (0e3 3Haka).
3anaua o yncne oecriopsakoB. Yucna Gubonauun. Yucna Ctupnunra Broporo poia. Uncna benna.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIbTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Tuckpetnblit ananu3. KomOunatopuka. Anreopa noruku. Teopus rpados [Teker] : yue6. mocodue
s By3oB / FO. U. Kypasnes, 0. A. ®nepos, O. C. @enpko ; M-Bo 0bpazoBanus u Hayku PO, Mock.
¢u3.-trexH. uH-T (roc. yH-T .— M. : MOTH, 2012 .— 248 c.
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeno.
9. MeTonuyeckne yKkazaHusl JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILIHHBI (MOXYJIs)

CryneHT, M3y4alOLMil Kypc IMCKPETHOrO aHalW3a, JOJDKEH C OIHOM CTOPOHBI, OBJIAAETH OOLINM
MOHATUHHBIM alIlapaToM, a ¢ APYrodl CTOPOHBI, JOJIKEH HAYYUTHCS IPUMEHSITh TEOPETUUECKHE 3HAHUS
HAa MPaKTHKE.

B pesynbrate u3ydeHWs IUCLHUIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE OIPENEIEHMs, MOHATHA,
aKCHOMBI, METO/IbI I0Ka3aTEIIbCTB.

VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPEIHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;



— peuleHue 3ajad, IpelylaraéMbIX CTYJIEHTaM Ha IPAaKTUYECKUX 3aHATUSIX U B KaueCTBE KypCOBOIO
3aaHMus;

— MOATOTOBKY K NPAKTHYECKUM 3aHATHAM, K3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

ITokazareneM BiIQAEHUS MaTepUaIoOM CIYXKHUT YMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS HAa MPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIIe
3amad. [Ipu pemenny 3a1a4u Kakaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUYECKHE CBEICHUS.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJIBTALUSMH K
JIEKTOPY WJIM NIPENOoiaBaTeiio, BEAyIeMy IPaKTUUECKUE 3aHATHSL.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIICHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON NpeMETHOM 00IacTH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzyueHus JUCHUILIMHBI «lHCKPETHBIN aHATN3» 00yYaIOUIHIiCs TOJIKEeH:

3HATb:

[0 ¢yHaaMeHTaIbHbIEC IOHATHS, 3aKOHBI, TeOpUH nuckpeTHor MareMaruku (AJIKTI);

[J coBpeMEHHbIEC IPOOIEMBI COOTBETCTBYIOIINX pa3/ieioB AucKpeTHOH Matemaruku (AJIKTT);

[J  TOHATHS, aKCHOMBI, METOJbl JJOKAa3aTEIbCTB M JO0Ka3aTelIbCTBA OCHOBHBIX TEOpEM B paszjeiax,
BXOIANIMX B 6a30Byro yacth nmukia AJIKTL;

[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIMX MareMaTn4eCKUX 00ObEKTOB;

[J  aHaJUTHYECKHE U UYHUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIOBBIX IPUKIAAHBIX 3aad

muckperHort Mmaremaruku (AJIKTI).
yMeThb:
MOHATH OCTABJICHHYIO 33/1a4y;

I o A

IIPOBOAUTDH UX aHAJIU3,

WCTIOJIB30BaTh CBOM 3HAHUS JIJISl pElICHUs] GYHIaMEHTAIBHBIX ¥ MPUKIaIHbIX 3a0a4 AJIKTT;
OIICHUBATh KOPPEKTHOCTh NOCTAHOBOK 33/1a4;

CTPOTO JI0Ka3bIBaTh MJIM OTIPOBEPTATh YTBEPKICHUE;

CaMOCTOSTEIHPHO HaXOAUTh anropuTMbl pemenus 3anad AJIKTT, B ToM uucie u HeCTaHAAPTHBIX, U

[]  caMOCTOSATENBbHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB,;
[J TouHO MpeAcTaBUTh MareMarnieckue 3HaHus B oonactu AJIKTI B ycTHO# 1 iicbMeHHOH dopme.

BJA€Th:

[J HaBBIKAMH OCBOEHHMA OoJbpIIOro oobema uHpopmauuu u pewenus 3agad AJIKTD (B Tom uucie,

CJIOXKHBIX);

[l HaBBIKAMHU CAaMOCTOSITEIILHON paOOTHI M OCBOSHUS HOBBIX JIUCITUTUINH;

[J  KyJnbTYpoH IMOCTaHOBKH, aHAIHM3a U PEIICHUSI MAaTeMaTHIeCKUX M NMPUKIIQJIHBIX 3a/1ad, TpeOyonmx
JUISl CBOETO PEIICHUS UCIIOJIB30BAHUS MaTeEMaTHYeCKUX moaxoa0B U MmetoaoB AJIKTT;

[l mpeAMETHBIM A3BIKOM JMCKPETHON MaTeMaTWKU M HaBbIKAMH T'PaMOTHOTO OMHCAHUS pelleHHUs
3a/7a4 ¥ IPEJICTABICHUS TIOTyYCHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marceprajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.



3. IlepevyeHb THMOBBIX KOHTPOJbHBIX 32IaHUI, MCIIOJIb3yEeMBbIX /IJIsl OLEHKH 3HAHUI,
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YMeHHUil , HABBIKOB

Anrebpa noruku. byneBbl pyHKIUHN U cIOCOOBI UX 3a7aHus: TaOIUILIBI HICTHHHOCTH,
(GopMyIIbl, BEKTOp 3HAYECHUH.

3aKOHbI KOMMYTaTUBHOCTH, aCCOLIUATUBHOCTH U AUCTPUOYTUBHOCTH, IPUOPUTET
onepanui.

3aKOHBI MOTJIOIECHHUS.

PaBeHcTBO OyneBbIx GyHKIMH (1 OyseBBIX GOPMYI).

CymiecTBeHHbIE U (PUKTHBHBIC IEPEMEHHBIE.

MHoxecTBa U JOTrHKa.

MHosxecTBa U onepalnyy HaJl HUMH.

CBs13b anreOpspl JJOTMKH U anreOpbl MHOKECTB: MIPEIUKAThl, OHUBEPCYM U JIONOJIHEHHE,
3aKOHBI Jie MopraHa, KBAaHTOPBI, SKBUBAIIEHTHOCTh TOKAECTB aJIr€Opbl MHOXKECTB H
ayreOpbl JIOTUKY, UMIUIMKALKS U BKJIIOUEHHE MHOXKECTB, KOHTPAIIO3ULIMSL.
MaremaTuueckue onpeaeeHus, yTBEpKICHUS U I0Ka3aTeIbCTBa.

Onpenenenue, yTBepxkaeHue, TeopeMa, KpuTepuid. 3anich yTBEp)KICHUH B KBaHTOpax
(opmyster IepBOTO TOPSAIKA).

Mertonbl 10Ka3aTeabCTB: KOHTPAIO3ULIUSA, UHAYKLUS, OT IPOTUBHOI'O, KOHCTPYKTHBHBIE
(mpuMepbl U KOHTPIPUMEPDI), HEKOHCTPYKTHUBHBIE.

I'padsr I. HeopuentupoBanHusie rpadml.

Omnpenenenne HeOpUEHTUPOBAaHHBIX rpadoB CteneHb BepnHbl. Cymma cTeneHeil BepluH
— YJIBOEHHOE KOJIMYECTBO pEdeEp.

Hucno nroaed, cenaBnx He4ETHOE YUCIIO PYKOIIOKATUH, YETHO.

TeopeTHko - MHOKECTBEHHBIE Ollepaluu ¢ rpadamu.

Onpenenenne noarpada. Onpenenenne nyTei u MUKIOB (depe3 noarpadsr). CBs3HbIE
rpadpl ¥ KOMIIOHEHTHI CBA3HOCTH (4Uepe3 moarpadmi).

I'pader I1. JIeperbst. CBsa3HocTh. Teopema «#KoMmoHeHT cBsisHocTh = V| — |E| ».
MapuipyTsl U 3aMKHYTbI€ MapILIPYTHI.

Mexny nByMms BeplinHaMu rpada ecTb MyTh, €CIIH MEKIY HUMHU €CTh MapIIpyT.

HepeBbs. Teopema 00 5KBUBJIEHTHOCTH YETHIPEX CBOMCTB. PaccTosHue mexay
BepILIMHAaMU, 1uaMeTp rpada. luamerp m000ro cBsizHOTO rpada He npeBocxoaurt |V | — 1.
JIBypackpammnBaemslii rpad. ['pad 1BypackpamBaeMblii TOTAa U TOJIBKO TOTa, KOT/1a HET
IIUKJIOB HEYETHON JUINHBI.

Oi1epoBbI MApLIPYTHI.

JIBynonbHble rpadsl, mapocoyetanus U GpyHkuuu. Teopema Xosuta (6€3 10Ka3aTeabCTBA).
OyHK1MY (007aCTh ONMpeaeeHHs], MHOXKECTBO 3HaUEHH, 00pas3, NOIHbII poolpas).
OTtoOpaskeHus (BCroAy onpeesnéHHble (PYHKINN): HTHBEKINH, CIOPBEKIIUHN, OUEKIINH.
OTto0paxkeHus M 3aj1aua 0 Ha3HAUYEHUSIX.

N3omopdusm rpados.

JlokazarenbcTBO TeopeMbl Xoa*.

Komb6unaropuxka 1. IIpaBuna cyMMbl ¥ TPOU3BEIEHUS.

OTtob6paxenus u noacu€rsl. [lpaBuno cymmsl. [IpaBuiio npousBeeHns — OUEKIUS C
JIEKapTOBBIM MPOU3BEEHIUEM MHOKECTB. YHCII0 ABOMUHBIX CJIOB JJIMHBI n. Yncio
MOJIMHO>KECTB N-3JIEMEHTHOI'O MHOKECTBA.

Pasmemnienus. [lepecranoBku. [ToncuéT konmvecTBa ClIOB JTHHBI K ¢ pa3HbIMU OyKBaMHU.
[Tocy€Thl € KPaTHOCTBIO: CKOJIBKO PA3JIMYHBIX CJIOB MOYKHO COCTaBUTbh U3 CIOBA
«MaremaTtuka»?

Yucno coueranuii. KonmuuecTBo k-351€MEHTHBIX OJJMHOKECTB N-3JIEMEHTHOTO MHOKECTBA.
JuckpeTHas BEpOSTHOCTD.

KomoOunaropuxka II. bunomuansnsie ko3¢ duunents. KonuuecTBo myTeit 1o y3mnam KIeTok
(BmpaBo u BBepx) u3 (0,0) B (i,j) ecTh umcio coueTanuit u3 i+j mo i.
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Tpeyronbuuk [Tackans u ero cBoiicTBa: CUMMETpPHS, BO3pAacTaHHE OMHOMHATBHBIX
KO3(PUITMEHTOB K CepeIMHE, OIlEHKA IIEHTPaIbHOT0 KO3 dHIneHTa.

Bbunom Heiorona n GuHomuansHbie K03 GumenTsl. PekyppeHTHOE COOTHOLICHHE.
CymMa GMHOMMATIBHBIX KOY(QPHUIIMEHTOB U €€ KOMOMHATOPHBIN CMBICI. 3HAKOIEpEMEHHAas
cyMMa OMHOMHUAIBHBIX KO3 (OUITUEHTOB.

KomOuHnaTtopHble foka3arenbeTBa. PekyppeHTHOE COOTHOLIEHNE Ha OMHOMUATIbHbIE

k03 uumeHTs! B Tpeyronbuuke Iackans. 3ajgaya 0 KOMaHAMPE U CONIATaXx.

Merton Touek u neperoposiok. @opmyna Myaspa.

Yuciio monomoB crernieHu d. Yucno coueTanuii ¢ MOBTOPEHUSIMU.

Yucna Gubonauyu.

Uwucna Kartanana (10ka3aTensCTBO SBHOU (DOPMYIIBI).

Komb6unaropuka II1. @opmyia BKIOUEHUNH-UCKITFOYCHH.

Xapakrepuctuueckue GyHkuuu. JlokazarenbcTBo pOpPMYIIbI BKIIOUCHHH-UCKITIOUECHUH.
[Tpumepsi: konumdecTBO yncen ot 1 1o 1000 He aensimuxcs HA Ha 3, HUA HA 5, HU Ha 7;
CBSI3b CO 3HAKONIEPEMEHHOM CyMMOW OMHOMHAIBHBIX KOA(PPHUIIMEHTOB; MOACUET
CIOPBEKIIH.

[Toacuér uncna oToOpaxkeHuit (BCIOLy ONpeneNEHHBIX QYHKINH), GYHKINH, THBEKIHA,
OMEeKIMH U3 N-3JIEMEHTHOTO MHOXECTBA B N-3JIEMEHTHOE MHOKECTBO.

MuoxkecTtBa U GpyHknuu. CMbIc 0603HaYeHHi 24 171 MHOKeCTBa BCeX MOJAMHOKECTB U
Y X nns MHOKecTBa oTOOpaxeHuii u3 X B Y.

[Mpunuun Jupuxie: mpu M > n HeT uabekuuu u3 {1,...m} B {1,...,n}.

bunapubie oTHOmEHHs. OTHOIIEHUS SKBUBAJICHTHOCTH.

dopmanabHOE ONpeeNICHHE OTHOIIECHHUA U MX CBOMCTB: Pe(IIEKCHBHOCTh, TPAH3UTUBHOCTb,
CUMMETPUYHOCTh, aHTUCUMMETPUYHOCTb. 3a7aHne OMHAPHOTO OTHOILIEHUS TaOIULIeH,
JBYIOJBHBIM rpadom, nepedrciernneM nap. [IpaMepsl OTHOIEHUH SKBUBAJICHTHOCTH:
palMOHATIbHbBIC YUCIIA, PABHBIE U IOJJOOHBIE TPEYTOIbHUKH, HEOIIPEACIEHHbIE HHTETPAIbI.
®opmanbHoe onpeneneHue. T.: Kitacchl 5KBUBaIE€HTHOCTH HE NIEPECEKAXOTCS WU
COBIIA/IAIOT.

TeopeTnko-MHOKECTBEHHBIE OTlepayy Hall OTHOmeHusAMHU. Ornepanus oOparieHusl.
Onwucanue ¢ noMoIkko OyneBbIx MaTpull. Kommnosuius oTHomeHui (CBsA3b ¢ 0azaMu
JTAaHHBIX ).

OpueHTrpoBaHHbIE Tpadbl U OTHOIIECHUS MOPSIKA.

Omnpenenenue opueHTUPOBAHHOTO rpada. Mcxoasimue 1 BXoAIIKe CTeNeHH — aHaJIoT
(bopMyJIbl CyMMBI CTENIEHEH JJIsl HEOPUEHTHPOBAHHOTO rpada.

KOMIIOHEHTHI CUIIBHOM CBSI3HOCTH.

T.: Cnenyromue ycaoBHs 1151 OpUEHTUPOBAHHOTO Tpad)a paBHOCUIIbHBI:

* Kaxxnast KOMIOHEHTa CHIIbHON CBSI3HOCTH TPUBHAJIbHA (COCTOUT U3 OAHOM BEPILUHBI).
* I'pad anmknmyeckuil.

* Bepmunsl rpadga MOKHO 3aHYMEpOBATh TaK, YTO pEOpa YT TOJIBKO OT BEPIIMH C
MEHBIIMM HOMEPOM K BEpIIMHAM C OOJIITUM HOMEPOM.

[Tpumepsl oTHOIIEHUH (YaCTUYHOTO0) TOPsiIKa, hopMaibHOE ompeaeneHue. JInnenHbIi
nopsiiok. OTHOIIIEHUE HEMOCPECTBEHHOTO CleI0BaHus U ero rpad (quarpamma Xacce).
IToxoOpAMHATHBIN MOPAIOK.

byneB ky6 — BOMYHBIE CIIOBA, YHIOPSAAOYEHHbIE TOKOOPAUHATHO.

Bynesbl pyHKIMH.

Anroputm noctpoenust JIH® (u KH®) no tabauue ncrunnoctu Onpenenenre 0yiaeBbIx
CXEeM, peaTu3yoImux 0yiIeBbl PYHKIUH, Yepe3 MOCIeJ0BATEIIbHOCTU PUCBAUBAHUN
rpadoB (cranmapTHbIN 0a3uc). 3aganue GyHKIUHA OyJIeBOU CXEMOI
(mocnenoBaTeIbHOCTHIO MPUCBAMBAHU).

DopMyIbI-CXeMbl CIelMaIbHOro BUaa. Ob1iee onpeneaeHue cxem (Uit IPOU3BOJILHOTO
Oasuca).

ba3uc — nosnHeIit 6azuc.
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MonoToHHbIE GYHKIIUN: HETIOJTHOTAa MOHOTOHHOTO 0a3uca {A,V}, CBsA3b C MHOKECTBAMH
(MOHOTOHHOCTH TIO BKJIFOUEHHUIO), pacKpacka OyneBa Ky0a, OlleHKa YHCIIa MOHOTOHHBIX
OyJieBbIX (YHKITUH.

Muorowiensl JKerajikuHa.

Kiacce ITocta. @opmynupoBka Teopemsi [locra.

[TpousBoasmue Gpyakuuu. Onpenenenus u npuMepsl. [IponsBoasimas GyHKIUsS OHHOMA
Hrrotona CBoiicTBa, Hy>KHBIE JIJIsl MATEMaTHYECKOTO aHaIN3a (IKCIIOHEHTA PacTET
ObIcTpee moaMHOMA U T.11.). [[puMeHeHue s perieHnsi KOMOMHATOPHBIX 3a/1a4.

3agaya Myaspa.

3agaua 0 CUACTIMBBIX OueTax.

Haittu yncno nenoYrciieHHbIX PENIEHN CUCTEMBI YPaBHEHUM BUJA X1 + Xy + -+ X = N
C OTpaHUYCHUSIMU HA 3HAYCHUSI IEPEMEHHBIX.

Yucno pazdueHuii n Ha pa3IHyHbIe claraeMble COBIAAAET C YUUCIOM pa3OUeHUi n Ha
HEYETHBIE C1aracMale.

Caéptku. [Ipumep ucnoab30BaHus 17151 BEIYUCICHUS TPOU3BOIAIICH YyHKIUN
110CJIEI0BATEIbHOCTH.

UYucna Karanana.

*O01muii MeTo1 4715 TMHEHHO-PEKYPPEHTHBIX I1OCIIE0BATEIbHOCTEH.

Yucna Ctupnunra neporo poja (6e3 3Haka).

3amava o gncie oecnopsakoB. Yuciia GudoHaqym.

Yucna Ctupaunra BToporo poja. Yucna bemna.

Ha ka:xaoM ceMuHape CTyIeHTaM NpPeIJIaralTcs J0MalIHue 32IaHHs, HATPUMep, TaKoe:
IIpumep noMalIHero 3aaaHusi

Jomamnsisi padora

1.

BepHo JIK, 4YTO OJIA JIFOOBIX MHOKECTB A 1 B BBINOIHAETCSA PaBCHCTBO

(A\B) N ((A U B)\(A4 N B)) = A\B?

2.

3.

Bepno 11, yto 115t m006bIX MHOXECTB A, B 1 C BBINIOJHSAETCS paBEHCTBO
((A\B) U (A\C)) n (A\(B N C)) = A\(BU ()?

Bepno 11, yto 1u1st m006bIX MHOXECTB A, B 1 C BBIOJHSAETCS] paBEHCTBO

(AN B\C = (A\C) n (B\C)?

4.

BepHno nu, uTo 17151 TH0OBIX MHOKECTB A U B BBINOTHSAETCS BKIIFOUCHUE

(AU B)\(A\B) < B?

5.

[Tycts P = [10,40]; Q = [20,30]; u3BecTHO, YTO OTPE30K A YIOBIETBOPSET
COOTHOIICHUIO

(x€ed) > (xeP)A((x€Q)— (x€A)).
Haiinure oTpe3ok A MakCUMaibHO BO3MOXKHOU JITUHBI.
Haiinure oTpe3ok A MUHUMAIbHO BO3MOXHOM JTUHBI.

[Ipo muoxectBa A, B, X, Y uzBectHo, uto AN X =B NX,AUY = BUY. BepHo nu, uto
toraa BeimouHseTcst paBeHcTBO A U (Y\X) = B U (Y\X)?

Ilycts A1 2 A, 2 A3 2 -+ 2 A, 2 - — HeBoO3pacTarouas NocieJ0BaTEIbHOCTD
MHOXecTB. M3BecTHO, uT0 A1\A, = Ag\Aq. Hokaxure, uto A,\A4,; = A3\As.



8. Ilycts A, B, C, D — takue otpe3ku npsimout, uto A A B = C A D (cumMMeTpu4ecKue
pa3HOCTH paBHBI). BepHo 1, uTo BBINMOTHSETCS BKitoueHne A N B € C?

IIprmep KOHTPOJIbLHOI PadOTHI
1. In Kakoro cJ0Ba JOXKHO BBICKa3bIBAHUE

«[lepBas OykBa cioBa riacHas — ( Bropas OykBa cnosa rnacuas V [locnennsis OykBa cioBa
riacHas)»?

1) xapa; 2) opaa; 3) oropoj; 4) mapa.
2. JIOKaXUTe, yTo X >y =X VY, XAy =XVYyXx >y =X A Y.

3. Haiigure anst popmyinsl (x Az) V (x A =z) V = (=x = —Y) paBHOCWIbHYIO GopMyILy (cpenu
dbopmy HIDKE), TpeoOpa30BaB MEPBYIO.

a)l; 6)x A(zVYy); B)xVYy; ).
4. Jlokaxute IMCTPHUOYTUBHOCTD AU3BIOHKIIMN OTHOCHTEIIFHO SKBHUBAJIEHTHOCTH:
xVyez)=xVy) o (xVz).

5. byneBa ¢pynkuus MAJ (x4, x5, X3) Bo3Bpamiaer 1 Toraa v TOJIBKO TOT1a, KOTJa XOTs ObI 1BE
nepeMeHHble U3 Tpéx paBHbL. Beipasutre MAJ (x4, x5, x3) yepe3 OyneBy Gpopmyimy.

6. Hokaxute cnepyrouue Gpopmynsl pazioxenuil (LLlennona u Puna):
fOen,xg, e xn) = (L A0, %0, 0, x)) V(1 A (L, x5, .0, X)),

[ %2, 00, %) = (LD x1) A f(0, %2, .00, X)) D (1 A f(L, X2, .., X))
7. byneBa hyHKIHS 3a1aHa BEKTOPOM 3HadeHul: f(xq, x5, x3) = 10100101.
a. OmumuTe f depe3 TaOIUILy UCTHHHOCTH.

b. Kakue nmepeMenHbIe [ SBIAIOTCS CYIIECTBEHHBIMH; (DUKTHBHBIMU?

C. OnumuTe f yepe3 OyneBy hopmyy.

8. bynesa ¢ynkuus f 3anana gopmynoii. Beipasute f yepe3 Tabnuily HCTUHHOCTH U (GOpMYITy €
onepanusimMu AV, — (B cTaHZapTHOM 0asuce):

f(x1,x3) = %1 D x, D (%1 Ax2);
f(x1,%2,%3) = %1 D x2 D x3 D (X1 Axz) D (%1 Ax3) D (xz Axg) D (x1 Axy Axg).

9. Jlokaxxute, 4TO HE cyllecTByeT OyneBoi pyHKuuu f (x,y), CyleCTBEHHO 3aBUCSIIEH OT
00enx NnepeMeHHbIX, TaKOH YTo

fxy) =f&x ).

10*. Jlokaxkute, 9To Jr000€ TOXACCTBO Buaa A = B, rie A u B — OyneBbl GOpMYIIBI CO
CBsI3KaMu AV, —1, OCTaHETCA BEPHBIM, €CJIN B HEM Bce KOHBIOHKIINU 3aMCHUTH HA
JU3BIOHKIWHU, a TU3BIOHKINMHW 3aMCHUTh HA KOHBIOHKIIUH.

11*. IlocTpoiiTe Takyro JIOTHUECKYIO CBA3KY (0ys1eBy (QYHKLHIO OT IBYX [IEPEMEHHBIX ), UTO
nro6ast OyneBa GyHKIHMS BbIpazuMa B BUzie (GOPMYIIBI € 3TOM CBA3KOM.



IIpumep cemecTpoBOii KOHTPOJIBbHOI padoThl Nel

IIpuBenute oTBeT (000CHOBAHME HE TPedyeTcsl).

3anummTe 0TBET cpa3y nocje ycjaosus 3agaun! He o0s13aTenbHO IPUBOANTE B OTBETE YHUCIIO B
JIECATUYHOM 3aIKCH, €CIIM B YCIOBUH HE TpeOyeTcs YMCICHHBIN 0TBeT. B cnenyromux
paszenax I0cje YCIOBUA 3a1a4y 3alUIINTE €€ PEILICHHUE.

1. Haiinnre 4icio ceMUdJIEMEHTHBIX ITOAMHOKECTB AEBITUIIEMEHTHOIO MHOXKECTBA.
OTBETOM JOJIKHO OBITH YMCIIO B JECATUYHON 3aITUCH.

OTtBer:

2. Haiinure puxTuBHBIC IepeMeHHbIe Y OyaeBor (yHKINH, 3aJaHHON BEKTOPOM 3HAUCHHI
11001100. OTBeTOM HOKHO OBITH YHCJIO B IECATUYHON 3alKCH.

OtBer:

3. Jlecom Ha3bIBaeTcs rpad, KOMIIOHEHTAMH CBSI3HOCTU KOTOPOTO SIBIIIOTCS JepeBbsi. HaiiTu
KouecTBO pEdep B siecy, coaepxkaiieM 2019 pepmna u 100 KOMIIOHEHT CBSI3HOCTH.
OTBeTOM JOJIKHO OBITH YHCIIO B JECATUYHOM 3aIUCH.

OtBer:
4, Haiiaure grciio npaBuiIbHBIX pacKpacok rpada-3Be3apl Ha 11 BeplinHaX B TPH LIBETA.
OtBer:

5. CxompKuMH cTIOCOOaMHU U3 TIOITHOM KOJ0AB! (36 KapT) MOXKHO BBIOpATh 7 KapT Tak, 4YTOOBI
BCE 4 MacTH B 3TOM HabOpe OKa3aJuCh MPEACTABICHBI XOTS OBl 110 pazy?

OTtBer:

HpnBe}mTe OompeacjaceHmue u 000CHOBAHHO OTBETLTE HA BOIIpoOC.

6.  Jepeso. BepHo 5u, uTo eciu B rpade 4ncio BEpIIMH HA €IUHHILY OOJIbIIE, YEM YHCIIO
pebep, To rpad — nepeso?

7. WNubekuus. Halinure uncno nabekuil n3 Maoxkectsa {1,2,3, ...,2019} B MHOKECTBO
{1,2,3,...,2007}. OTBeTOM JOIKHO OBITH YMCIIO B IECATUYHOH 3aITHCH.

8.  3axomsl ge Moprana. Jlokaxure, uto ecti AN (BUC) =AUD, 10 AU(BNC)=AN
D.

IIpuBennTe 000CHOBaHHBbIE pellICHUS

9.  CKOIBKHMH CIIOCOOAMH MOXHO BBIJIOXKHTD B PSJT 25 KPaCHBIX, 25 CHHUX U 25 3eJEHBIX
IIapOB, TaK YTOOBI HUKAKHE JIBa CHHUX II1apa He JIeKaIH psiiom?

10. Ha okpyxxHoctu otMeueHbl 2020 pa3nuuHbIX Touek. OHa U3 3TUX TOYEK CHHETO 11BETa, a
ocTajbHble — KpacHOro. Kakux Ayr oKpy>KHOCTH ¢ KOHIIAMH B JIBYX Pa3IMYHBIX U3 ATHX
2020 Touek OombIIIe: T€X, HA KOTOPBIX JICXKHUT CHUHSS TOUKa (B TOM YHCIIE, BO3SMOXHO, B
KayeCcTBE OJHOI0 U3 KOHIIOB), WM OCTAJIbHBIX?



11. HaiiauTre KOJTUYECTBO BCEBO3MOXKHBIX Tpoek MHOXecTB A, B, C € {1,2,3, ...,8}, s
KOTOPBIX BBIMOJHSIOTCS yeioBus |A| = |B| = |C|=4u|ANB|=|AnC|=|BnC(C|=
2.

12.  CymectByert 1 Takoe otoopaxenue f: N; — Ny, uto u3 1000ro cBA3HOTO (IIPOCTOTO
HEOPHEHTUPOBAHHOTO) Tpada, B KOTOPOM CTEIeHb KaX 1011 BepInHbl He MeHbIe f (k),
P yJIAJICHUH JIFOOBIX K BepIIuH (CO BCEMH CMEXHBIMH PEOPAMM ) TTOTYUAETCsI CBSI3HBII

rpad?

13. B cTpane U3 KaxxJ0ro ropo/ia HCXOIUT HE MEHbIIE M > 2 IByCTOPOHHUX aBTOMOOMIIBHBIX
JIOpOT ¥ J1r00bIe 1Ba TOPOAa CBsI3aHbI He Oosiee ueM o1HOH 1oporoil. Jlokaxkure, 4To
HEKOTOPBI TOPOJ JICKUT HA KOJBIIEBOM MApIIPYTE JUIMHBI HE MEHbIIE M + 1, B KOTOpOoM
BCE ropoJia pa3Hsle, T. €. U3 TOPOa MOXKHO BbI€XaTh B IPYIoi, U3 JPyroro B TPETUH U TaK
Janee, Kax /bl pa3 OTHpaBisisICh B HOBBIM rOpOJI, U BEPHYTHCS B KOHLIE MapIIpyTa U3 m +
1-ro ropoa B epBBIii.

IIpumep cemecTpoOBOii KOHTPOJIBLHOM padoThI Ne2

IIpuBennre oTBeT (000CHOBaHME He TPedyeTcs).

Ha BpinosiHeHne Tecra qaérest moJaropa yaca! 3anuiure 0TBeT cpa3y nocjie yCJa0BHsA
3agaum! He 00s13aTenbHO TPUBOAUTH B OTBETE YMCIIO B IECATUYHOM 3alUCH, €CITH B
YCIIOBUU HE TPeOyeTCsl YUCIICHHBIN OTBET.

1. [IpuBenuTe MpuUMeEp OJHOBPEMEHHO HEpe(hIECKCUBHOTO U HE aHTHPE(ICKCUBHOTO
OMHApHOTO OTHOIICHUs Ha MHOXecTBe {1,2,3}.

OrtBer:

2. Tlocrpoiite JJH®-paznoxxenue g GpyHKmH, 3aanHoi Bekropom 10110010.

Ortser:

3. Haiigute unciao MHbEKLIUH U3 5-3JIeMEHTHOT'O MHOKECTBA B §-3JIEMEHTHOE MHOXKECTBO.
Ortser:

4.  Ckonbko noarpados rpada Ks sSBIAIOTCS HUKIAMH JUIUHBL 47

Ortser:

5. Kaxxnprit n3 4eThIpEX 9K3aMEHOB B CeCCHIO Ha <<oTiau4yHO 10>> cnanu no 42 cryaeHTa,
MIPU STOM KXKYIO Mapy SK3aMEHOB Ha <<OoTn4yHO 10>> canu 1o 5 CTyAeHTOB, Kaxable
TpH DK3aMEHa CAaJIu Ha OTJIMYHO I10 3 CTYACHTOB, a BCE€ 9K3aMEHbI Ha <<OTJIMYHO 10>>
cAanyu ToJbKO 2 yenoBeka. CKONBKO CTYACHTOB MOMYyUMIH <<OTAU4HO 10>> X0Ts OBl 3a
OJIH dK3aMeH?

OTtBer:

IIpuBennre onpenenenune

6. HawnOonpurmii dneMenr.

7.  CamopBoiicTBeHHas (DYHKITHSI.



8.

N3omopdubie rpadsl.

O00cHOBAHHO OTBETHTE HA BOIIPOC, ONMUPASICh HA ONIPEACICHUEC

6.

[IpuBenuTe MpUMEpP OTHOIICHHS TIOPsIKa HA OECKOHEYHOM MHOKECTBE, B KOTOPOM €CTh
HanOOIBIIINN DJIEMEHT.

[TocuuTaiite KonuuecTBO OyJIEeBbIX PYHKIUN OT 1 IEPEMEHHBIX, KOTOPBIE SIBIISIFOTCS
OJIHOBPEMEHHO JINHEHHBIMU U CAMOJIBOMCTBEHHBIMHU.

9999
CkoybK0 HEM30MOP(PHBIX HEOPUEHTUPOBAHHBIX I'padoB Ha 9999 BepmMHAX ¢ ( 5 ) -2
p&bpamu?

HpI/IBe}IHTe 000CHOBAHHDIE peuICcHUs

9.

10.

11.

12.

13.

CKoJbKMMHU crIOCOOaMH MOXKHO pacceNuThb 25 roctel (3To pa3Hble Jou!) B TOCTUHOM,
criaJibHe, KyXHe M Ha uepJake, eciiy TpeOyeTcs 4ToObl HU 0JIHA U3 KOMHAT He OCTajach
yCTOi?

33.(1)1/IKCI/IpyCM MHOkecTBO U. OnummuTe Bce OTHOIICHUSA SKBUBAJICHTHOCTH Ha U, KOTOPBIC
SABJIAIOTCA YaCTUYHBIMU IMOPAJKAaMH Ha U.

Mesxty mo0bIMU JBYMsI BEPUIMHAMH X U Y IPOCTOTO OPUEHTHPOBAHHOTO rpada G
CYIIECTBYET POBHO OJIMH ITyTh: KOO IyTh U3 X B Y, TNOO MyTh U3 Y B X.
HeopuentupoBanusiii rpad G' nonyden u3 rpada G yaaieHueM opueHTaIun péoep.
Jlokaxkute, 9T0 B G €CTh OCTOBHOE JIEPEBO, SBJISAIONICECS IPaPoOM-TIyTEM.

Paccmotpum otobpaxkenus f:{1,2,3,...,13} — {1,2,3, ...,13}. Haiiaure yncio Takux
otobpaxenuii, uto f13(1) = 1; nox f13 nonumaerca xomnosuuus: f(f(f(... f(x)))).

13
[Mycts A = {1,2, ..., n}. HaiiquTe KOJIMYECTBO HEYMOPAIOYCHHBIX TPOeK MHOXKeCTB X, Y, Z
(MHOXeCTBa He 00s3aTeNbHO Pa3IN4YHbI), Takux uto X UY U Z = A.

4. [lepeyeHb THNOBBIX (IPUMEPHBIX) BONPOCOB M TeM /IJIsl IPOBe/leHUsI IPOMEKYTOYHOM

arrecTauMu 00y4aroMXCH M0 UTOraM o0y4eHust

IIpoMexyTouHas aTTecTanys o JUCUUIUIMHE «/{HCKpETHBIN aHaIN3» OCYLIECTBIIAETCS B
¢bopMe rK3aMeHa. DK3aMeH NMPOBOIUTCS popMe TecTa + YCTHBIHM Ompoc.

Ha sx3amene npejuiaraetcst TECT, BOIIPOCHI KOTOPOTO OJIM3KH MO AyXY K IPUBEIEHHBIM HIXKE.



[IpumepbI TeCTOBBIX BONIPOCOB

OTBeTbTE HA BOIIPOCHI. O0ocHOBaHHE He TpeﬁyeTcﬂ. He o0s13aTeabHO NPUBOJIUTDL B OTBETE

© © N o

11.

YHCJI0 B AeCITHYHOM 3alUCH, €CJIH B YCJOBHH 3TOT0 He TpedyeTcsi.
Haiinute cummerpuueckyro paznocts muoxects {0,1,2,3} u {1,3,5,7}.
Uemy paBro msitoe ynciio Gubonauun (Fs)?

W3BecTHO, yTO BEeKTOp 3HaueHH OyneBoit pynkuuu f umeer Bux 07 10?71?71, roe 7 "—
910 0 nnm 1. Haiiaure 4nciao BCeBO3MOXKHBIX GyHKIUH f. OTBETOM JOIKHO OBITH YUCIIO B
JIECATUYHOM 3aIlUCH.

CKOJBKO CymCCTBYCT IIOAMHOKCCTB U3 5-371€MeHTOB y 10-31eMeHTHOrO MHOKECTBa?
OTtBeToM JOJI2KHO OBITH YHCIIO B HCCHTHHHOﬁ 3aI1ucu.

CKOJIbKO HE 00513aTEIbHO OCMBICIICHHBIX CJIOB MOYKHO ITOJTYYHTh ITEPECTaBIIsAST OYKBBI B
cinose <<["OJIOCJIOBHBbBIV>>?

Haiinure yncno nabeknuid u3 maoxectna {1,2, ...,7} 8 {1,2, ...,10}.
HaiijuTe uKcI0 pasaMYHbIX MPABUILHBIX PACKPACOK Ipada-myTH UIMHEL 5 B TPU LBETA.
Haiigure xo3pdunuent npu unene x2y3z* s pasnoxenun (3x — 2y + z)°.

[IpencraBeTe OyneBy GyHKIUIO f, 3anaHHy0 BekTopoM 3HaueHuit 00101001, B Buze
JHO.

Haiinute BepoaTHOCTh COOBITUSL <<IIpH OPOCAaHUU JABYX KOCTEU BBHIMAIO 9 OUKOB>>.

CkobpKo oarpagoB-TpeyroabHUKOB y Tpada Ks?

Cnucok onpeneseHui

1.

o g > w D

~

10.
11.
12.
13.

Jlormueckue onepanuu: KOHbIOHKIUS, TU3bIOHKIUS U OTPUIIAHNE

Jlornueckue onepanuu: ummuiukanus, XOR (uckioyaromiee nin) U 3KBUBaJICHTHOCTh
Bbynessl pynkiuu. 3ananne Ta0auIe HICTHHHOCTH U BEKTOPOM 3HAYECHHI
CymiecTBeHHbIE U GUKTHBHBIE ITEpeMEHHbIE OyneBON (PyHKIIMU

MHO0kecTBO, TOJIMHOKECTBO, PABEHCTBO MHOXKECTB

Orneparuu ¢ MHOXKECTBaMU: 00bETHUHEHUE, TIEPECEUCHNE, PA3HOCTh, CHMMETPUYECKast
paszHocTb. [luarpammel Diinepa-Benna

3akoHbl Moprana (c 060011eHreM Ha TPOU3BOJIBHOE CEMEUCTBO MHOXKECTB)
3aKOH KOHTPANO3ULIUN

Merton MaTreMaTUYECKON MHIYKIIUU

['padsl. OcHOBHBIE OnpeaeneHns: pedpa, BepIIUHbI, CTETIEH! BEPILIUH.
bazoBble rpadsl: rpad-myTh, rpad-1uK, MOIHBIN rpad, rpad-3Be3aa
[Tonrpader. IlyTs, 1MKI, KIUKa U HE3aBUCUMOE MHOKECTBO

KowmmoneHnTa cBsizHocTH. MHaympoBaHHbIi moarpad



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.

Hepess. [Tonasie 6unapHsbie nepeBbs (cMm. 13 7)

[TpaBuiibHEBIE packpacku rpadoB. DopMyIHpPOBKa KPUTEPHs 2-paCKPAIINBAEMOCTH
JBynonbHbie rpadsl. JByAoIbHBIC U ABYpacKpalIuBaeMbie Tpadbl

OWepoBbl 3aMKHYTHIE MapUIPYThI

Oynaknun. O61acTh ONPEACIICHUS] © MHOYKECTBO 3HaUYECHUN

O06pa3 MHOKECTBA M TIOJHBII TIPooOpa3

Orobpaxkenus (Bcroay onpenenéHubie GyHKIUN). MHBEKINN, CIOPBEKIIMN U OUEKITUN
IIpaBuno cymMMsbl

[IpaBuio npousBeneHus

KomOunatopubie yncna. Yuciio nepecTaHoBOK, YUCIIO MOJMHOXKECTB pa3mepa k y -
AJIEMEHTHOTO MHOKECTBA

XapaKTepI/ICTI/I‘ICCKaH (bYHKI_II/IH U €€ UCII0JIb30BaHUE IIpu MOJCYETE YHCIa DJIEMEHTOB
MHOXXCCTBA

®opmya BKIOUECHUN U UCKITFOYEHUI
bunomuanbHble KOAQPHUIUEHTH, OCHOBHBIE CBOWcTBa. bunom HeioToHa

Tpeyronpauk Ilackaia. PekyppeHTHOE COOTHOILIEHHE
1 ron
®opmyna nis -ro uucna Karanana: — ( n )

bunaphsie oTHOIIEHU. TPaH3UTHBHOCTh, CHMMETPUYHOCTb, PEPIIEKCUBHOCTh
TeopeTnko-MHOKECTBEHHBIE ONlEepalliu ¢ OTHOIIEHUsIMH. Oneparys oOpaleHus
Kommno3zuius OuHapHBIX OTHOIIEHUI

OTHoOLIEHUS YKBUBAJIEHTHOCTH

OpuentupoBaHHbie rpadbl, OCHOBHBIE ONPEACIICHUS

KoMITOHEHTHI CHITBHON CBSI3HOCTH OPUEHTUPOBAHHOTO Tpada

OTHo1eHus (YaCTUYHOTO0) MOPAIKa (CTPOTUE U HECTPOTHE), TMHEWHBIE MOPSIIKH
OTHoLIEHNE HETOCPEACTBEHHOTO CIIEI0BaHUS

MunnMmaabHBIE B MaKCUMaJIbHBIC, HAUMCHBIINEC 1 HaMOOJIBbIIIHE JIEMEHTEI B YaCTHYHO-
YIHOPAAOUYCHHBIX MHOXKCECTBAX

N3omopdusm rpadoB U (4aCTUYHBIX ) TOPSIKOB
JIM3bIOHKTUBHAS U KOHBIOHKTHBHAS HOpMaJIbHbIE (POPMBI
bynesbl cxemsl

MHuorounens! Xeranknna

MouHoToHHbIe OyeBbl HYHKIUN



43. JluneitHbie OyneBbl GYHKIIUN

44, CamoaBoWicTBEHHBIE OyJeBbl (PYHKINN

45. ByneBsl QYHKIIUU, COXPAHSIONINE HOJb U SIUHUILY

46. TIpousBonsmiasi GyHKIIHS MOCIEIOBATEIEHOCTH

47. Yucna Gubonayun u yncna Karanana

48. Yucna CtupauHra rnepBoro u BToporo poja. Yucna benna
IIpumepsl 3a1a4 Ha onpeaeieHUs

1.  MonotonHas OyneBa ¢pyHKIs. Fi3BecTHO, 4TO BEKTOp 3HAUCHHH OyiieBoi pyHKIUH f
umeet Bua 07 107 1?1, rae ? "— 5710 0 mumm 1. HaiinuTe yrcio MOHOTOHHBIX (DYHKIHHA f .

2.  TpanmsutuBnoCTh. SABmsrorces nm otHomenus P = {(1,2),(3,4),(5,6),(7,0)}u Q =
{(1,2),(2,1),(1,1)} na maoxectse {0,1, ...,7} TpaH3UTHBHBIMU?

3. dopmyna BKIIOYCHUH-HCKItoueHuit. Haliqure uucio ouexkmwii f: {0,1, ...,9} — {0,1, ...,9},
takux uro f(0) > 1,a f(9) < 8.

4.  CamopBoiicTBeHHas OyneBa ¢pyHKuMs. MI3BeCcTHO, YTO BEKTOp 3HaUeHUM OyneBoil pyHKIMM
f umeer Bun 07 17707 1, rae ? "— 510 0 wiu 1. Haiinure 4nciao caMoIBONCTBEHHBIX

byHKIH f.

5. Jluneitnas OyneBa ¢yHkius. Haiiiute uncio TMHEWHBIX OyIeBBbIX (GYHKIUHI OT MATH
NIEPEMEHHBIX.

6. [MonnbIit mpoodpa3. dyukuus f w3 MHOXecTBa {1,2, ...,8} B MHOXecTBO {a, b, ¢, d, e}
orpe/ieicHa CIAeIyIOIMM 00pa3oM

filsa, 2v»a 3¢ 4+-d, 5+-c¢ 7v-d
7. Haiigure momHbIil mpooOpa3 MHOXKecTBa {a, b, ¢}

8.  HesaBucumoe MHOXkecTBO. JlokaxuTe, 4To OyneB KyO pa3MEpHOCTH N COAECPIKUT
HE3aBUCHMOE MHOKECTBO paszMepa 2™ 1,

9. [TpousBoasmas pyHkuus. Beipa3ure aHanuTHYECKH TPOU3BOAILYIO () YHKIIUIO
nociieqoBareiapHocTH 1,2,3,4, ....

Cnmcok BONPOCOB HA 10KA3aTEJIbCTBO
1.  OOGo6ménnbIi 3aKk0H Moprana

2. VppaumoHansHOCTb uncia V2. CymecTBYIOT Takue HppPalMOHAIbHbIE YHCia @ U b, uto
gmcio a’ parmonansHo.

3. Hmxuss olleHKa YUCIia CBI3HBIX KOMITOHEHT B HEOPUEHTHUPOBAHHOM Trpade

4.  Ecmu G "— MUHUMAaJIbHO CBSI3HBIN rpad (ynanaeHue ao0oro pedpa NpUBOAUT K
HECBSI3HOCTH), TO G HE COJIEPIKUT LIUKIIOB

5. Ecnu G "— cBsa3HbIN anukinyeckuit rpag, To MEXIy JH0O0BIMU ABYMS BepIIMHAMU G
CYILIECTBYET €AMHCTBEHHBIN TyTh



10.
11.

12.

13.

14.
15.

16.
17.

18.

19.
20.

21.

22.

23.

Ecnu mexy mro0siMu IByMst BepiiuHaMu G CYIIIECTBYET €AMHCTBEHHBIN MyTh, TO G —
cBs3HbIN Tpad ¢ |[V| — 1 pebpom

Kpurepuii 2-packpaimBaeMocT HEOPUEHTUPOBAHHOTO rpada

Kpurtepwii cyniecTBOBaHHs 3aMKHYTOT'O 31JIepOBa MaplIpyTa B HEOPUESHTHPOBAHHOM
rpade

v n
SIBHas popMya JUIs YUCia COUYeTaHUH ( k): YuCJla -3JIEMEHTHBIX [TOJAMHOXKECTB -
3JIEMEHTHOTO MHO>KECTBA

bunom Hetotona. PekyppenTHoe cooTHOMIEHUE 17151 OMHOMHUAIBHBIX KOA(h(UIINEHTOB

OcHoOBHbIE CBOICTBa TpeyrojibHuKa [lackais: CHMMETPUYHOCTh CTPOK, BO3PACTAHUE YUCET

B [IEPBOM II0JIOBUHE CTPOKHU

OcHoBHBIE CBOWCTBa TpeyroybHuKa [lackans: ¢popmyna it CyMMBbI YHCEIN B CTPOKE,
HIDKHSISL OLIEHKA Ha HEHTPATbHBINA K03 (DUITHEHT:

2n 22n
e
n 2n+1
Yucno penieHuit ypaBHeHUS X, + X, + +++ + X; = N B HEOTPHUIIATEIBHBIX I[EIBIX YUCIIAX
(3amaua MyaBpa)

®opmya BKIOUECHUN U UCKITFOYEHUI

Yucno otobpaxkeHui, PyHKINNA, THBEKINHI, OMEKIIUHN U3 -2IEMEHTHOTO MHOKECTBA B M-
2JIEMEHTHOE MHOKECTBO

®opmyna 171 yncia CIopbeKUui

OcHoBHast TeopeMa 00 OTHOIIEHUSIX 3KBUBAJICHTHOCTH (KJIACChl SKBUBAJIEGHTHOCTH Ha
MHOecTBe A "— B TOUHOCTH pa30ueHHsI MHOXeCTBa A Ha OJIMHOXKECTBA)

PaBHOCHIIBHOCTH CBOMCTB OPHEHTUPOBAHHBIX I'padoB: (1) Kakaast KOMIOHEHTa CHIIbHOM
CBSI3HOCTH COCTOMT U3 OJIHOM BEPIINHBL; (2) BepIIMHBI rpada BOZMOKHO 3aHyMEpPOBATh

TakK, YTOOBI KaxXXja0¢€ pe6po BCJIO U3 BEPHIMHBI ¢ MCHBIIIMM HOMEPOM B BEPUINHY C OOJIBIIINM

HOMepoM; (3) B rpade HeT UMKIIOB JUIMHBI Oonbie 1
Paznoxenne B IH® u KH® 6yneBoii pynkuun

HwoxHsis olleHKa Ha 9MCI0 MOHOTOHHBIX OYJIEeBbIX ()YHKIMI: MOHOTOHHBIX OyJIEBBIX
2n
(GYHKIMHI OT 21 IEPEMEHHBIX HE MEHbIIIE 22n+1

[TonnnoTa MHOTOUNEHOB XKerankuHa. Kaxxnoi OyneBoil GyHKIIMU OT n mepeMeHHBIX
COOTBETCTBYET €AMHCTBEHHbIN MHOTOWIeH JKerajgkuHa oT n nepeMeHHbIX (B CTaHAAPTHOM
BH/JIC)

[TpousBoasias pynkuus 1ist yucesn @udoHavyuu (aHamuTHUeckas popmyna). SBHas
dopmyna ans uncen Gubonauun (Popmyna bune)

Yucio pa3bueHnit Yrciia n Ha pa3IMdHbIE CJIaraeMbI€ COBMAIAET C YUCIOM pa3OMeHUA
YHClia N Ha HEYETHBIE claraeMble



5. Meroauveckue MaTepuaJibl, ONpeaeaaoiue Npoueaypbl OlleHNBAHUSA 3HAHUNA, YMEHUI,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

DK3aMeH COCTOUT U3 MUCbMEHHOM U yCTHOM yacTu. [luceMennas yacte coctout u3 10 TeCTOBBIX
BONPOCOB U uiutcs 60 MuHyT. B ciiydae, eciii CTyZ€HT OTBETHII BEpHO He Oosiee, 4ueM Ha 5
BOITPOCOB, 32 9K3aMEH BBICTABIIACTCS HEYOBJIETBOPUTEIbHAS OlleHKa: 0-2 paBUIIbHBIX
OTBETa HeyAoBJIeTBOpHUTENbHO(1), 3-5 MpaBUIBLHBIX OTBETOB HEYA0BJIETBOPUTEILHO(2).

CopneprkaHue yCTHOM 4acTH 3K3aMEHa 3aBUCHUT OT PE3yJIbTaTOB TecTa. Eciu cTyaeHT oTBeTHI
BEPHO Ha 6-7 BOIPOCOB TECTA, TO YCTHAS YAaCTh COCTOMUT U3 Oece/Ibl ¢ IK3aMEHATOPOM I10
pe3yibTaTaM TecTa (KOTopas MOXET BKIII0YaTh U IONOJIHUTENIbHBIE BOIIPOCHI);
MakcHUMasbHas OLEHKa [0 pe3yJibTaTaM Oecesibl '— YAOBJIETBOPUTENbHO(4)
(Hey10BJIETBOPUTEIbHAS OLIEHKA TAK)XKE BO3MOXHA, HO HE MOYKET OBbITh HIKE
HEY/J0BJIETBOPUTEIbHO(2)).

Ecnu ctyneHT oTBeTHII BEpHO Ha 8 BOIIPOCOB U 00JI€€, TO YCTHAsI YaCTh COCTOUT M3 OTBETA HA
BOITPOCHI OMJIETa U JIOTI. BOIIPOCHL. BUJIET COCTOUT U3 3a7a4u Ha ONpeIeTICHUE U BOIIpOca
Ha JIOKa3aTeIbCTBO. PellieHne 3a/1auu Hy>)KHO HadaTh ¢ (POPMYIIUPOBKH OIPEICTICHHUS.
OrneHka 3a sK3aMeH (eciii 3a TecT HabpaHo He MEHbIIe 8 U Oeceia He BBISIBHIIA
HETIOHWMAaHUS HAITMCAHHOTO B TECTE) HE MOXKET OBITh HUXKE YAOBJIeTBPUTEIbHO(3); B
clly4ae, €Clid CTYACHT BEPHO PEIIMII 3a/1a4y U MPUBET BEPHOE 10KA3aTEIbCTBO, OLIEHKA HE
MOJKET OBITh HIDKE XOPOoI10(6); eciu, IPU 3TOM, TECT BBIIOJHEH Ha TIOJTHBIA 01, TO
OIICHKAa HE MOXKET ObITh HIDKE Xopomio(7). /st monydeHus: OTIIMYHON OIIEHKH MOCIIe
BEPHOTO OTBETa Ha 00a BOIpoca OuieTa CTyACHTY HYKHO OTBETUTH Ha JIOT. BOIIPOC,
COCTOSIIINIA U3 PEIICHHUs 3a]]a4 0 KypCy (B Cllydae MOJIy4eHHUs OLICHOK OTJIMYHO(9) 1
otam4HO0(10) 3a1a4 MOXKET OBITH HECKOJIBKO). DK3aMEHATOP MOKET IIOCTABUTh OTIUYHYIO
OLICHKY 0€3 JIOMOJHUTENbHBIX 33]1a4, €CJIU B X0/1e Oecebl 0 OMIIETY yKe 3a/1al
JIOCTaTOYHO JIOTOJHUTEIIBHBIX BOIPOCOB.

Htorosas ouenka 3a kypc st cryaentoB @PTK coBnanaer ¢ onieHKoM 3a S3K3aMeH (eciu paHee
He ObljIa MOJTyYyeHa OLIEHKa aBTOMAaTOM).

Ha sk3ameHe cTyzneHTaM 3arpelaercs Moiab30BaThCsl KAKUMHU-TMO0 MaTepuanaMu 1 pudopamu,
4yeM-JTM00 KpoMe YMCTON OyMaru v NUCbMEHHBIX NpUHaANIeKHOCTel. B ciyyae
oOHapy>keHHs (paKkTa CIHMChIBaHUS, 32 3K3aMeH BbIcTaBsieTcs oleHka O (BHE 3aBUCUMOCTH
OT Pe3yNbTaTOB TeCTa U Oece/lbl 0 YCTHOM 4acTH).

Kpurepun onenuBanus

Onenka «otnnyHo (10 6am1oB)» - BBICTABISETCS CTYACHTY, I0Ka3aBIIEMY BCECTOPOHHUE,
CUCTEMATHU3UPOBaHHBIE, TTTyOOKHE 3HAHUS YU€OHOU MPOrpaMMbl TUCIUIUINHBI,
MPOSBIISIONIEMY HHTEPEC K JAaHHOW MPeIMETHOM 00J1aCTH, TPOJIEMOHCTPUPOBABIIEMY
YMEHHE YBEPEHHO M TBOPUECKU MPUMEHSTH UX Ha MPaKTUKE MIPHU PEIIEHUN KOHKPETHBIX
3aja4, CBOOOHOE U MPABUILHOE 0OOCHOBAHUE MPUHATHIX PEIICHUH.

Onenka «omINYHO (9 0aIoB)» - BHICTABIAETCS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, TTTyOOKHE 3HAaHUS yUeOHOI MporpaMMbl AUCIUILUTUHBI M YMEHUE
YBEPEHHO MPUMEHSTh UX Ha MMPAKTHKE MPH PeIIEeHMH KOHKPETHBIX 3a]1a4, CBOOOHOE U
paBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHUH.



OneHka «oTau4HO (8 OaJIOB)» - BBICTABISETCA CTYAEHTY, IOKa3aBIlIeMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TTTyOOKHE 3HAHUS YUeOHOM MpOorpaMMbl AUCIUILUTUHBI M YMEHUE
YBEPEHHO NPUMEHATh UX Ha IIPAKTHUKE IIPU PELICHUU KOHKPETHBIX 3a/1a4, IIPABUIIBHOE
000CHOBAaHHE NPUHSTHIX PELLIEHUH, C HEKOTOPBIMU HEJOUETaMH.

Onenka «xopoio (7 6a1oB)» - BEICTABIAETCS CTYIEHTY, €CIM OH TBEP/IO 3HAET MaTepuall,
TpaMOTHO U IO CYHICCTBY MU3JIaract €ro, yMeCT NIpUMCHSATDH ITOJYUCHHBIC 3HAHUA Ha
IMMPAKTHUKE, HO HEAOCTATOYHO I'PaMOTHO 00OCHOBBIBAET MOJIYYCHHBIC PC3YyJIbTATHI.

Onenka «xopoio (6 6a1I0B)» - BEICTABIAETCS CTYIEHTY, €CIM OH TBEP/O 3HAET MaTepuall,
T'paMOTHO U IO CYHICCTBY MU3JIaract €ro, yMeCT NIpUMCHSATH ITOJYUCHHBIC 3HAHUA Ha
IMMPAKTHUKE, HO JOIMYCKACT B OTBCTC WJIM B PCHICHUH 3ala4 HCKOTOPBIC HCTOYHOCTH.

Omnenka «xopomo (5 6aIoB)» - BEICTABIAETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAEeT MaTepHall,
T'paMOTHO U IO CYHICCTBY HU3JIaracTt €ro, ymeCT NpUMCHATH MMOJTYYCHHBIC 3HAHUA Ha
NPaKTUKE, HO JIOIYCKAeT B OTBETE WJIM B PEIICHUH 33]a4 JIOCTaTOYHO OOJIBIIOE
KOJIMYECTBO HETOYHOCTEH.

OrieHKa «yIO0BJIETBOPUTEIBHO (4 6aiiia)» - BBICTABIISIETCS CTYJIEHTY, MOKAa3aBIIEMY
(dbparMeHTapHbIN, pa3pO3HEHHBIN XapaKkTep 3HaHUN, HEJOCTATOYHO MPABHIIbHBIC
dbopMynupoBKH 0a30BBIX MOHATHI, HAPYIICHUS JOTHYECKON MOCIEA0BATEIHLHOCTH B
W3JI0KEHUHU IPOrPAMMHOr0 MaTepuasa, HO PU TOM OH OCBOMJI OCHOBHBIE pa3/ieiibl
yueOHOI MPOrpaMMbl, HEOOXOIUMBIE JUIS JAIbHEHUIIEro 00y4eHus, U MOXKET IPUMEHSTh
MOJIy4YE€HHBIC 3HAHUS 110 00pa3ily B CTAHIAPTHOMN CUTYaIHH.

OneHka «ya0BIeTBOPUTENBHO (3 6asuia)» - BHICTABISAETCA CTYACHTY, IIOKAa3aBILIEMy
(bparMeHTapHbIi, pa3pO3HEHHBINA XapaKTep 3HAHUH, TOMYCKAIOIIEMY OILNOKH B
(bopmynupoBKax 0a30BbIX MOHATHHA, HAPYIIEHUS JIOTHYECKOH 1OCIIe0BATENFHOCTH B
U3JI0’KEHUU IPOrpaMMHOI0 MaTepuaa, ci1ado BiiajieeT OCHOBHBIMU pa3jesaMu y4eOHOM
POrpaMMbl, HEOOXOIMMBIMHU JUIsl JAIbHEUIIEro 00y4eHus U ¢ TPYAOM IPUMEHSET
MOJIy4YE€HHBIE 3HAHUSI Ja)KE€ B CTAHAAPTHOU CUTYaLIUU.

OrieHKa «HEYAOBJIETBOPUTEIHHO (2 Oaliia)y - BEICTABISETCS CTYICHTY, KOTOPBII HE 3HAET
0oJIbIIIEeH YaCTH OCHOBHOT'O COJIEpaHUsl YUeOHON TPOrpaMMBbl TUCIUTUTAHBI, TIOMTyCKAeT
rpyObie OIMOKY B (POPMYITUPOBKAX OCHOBHBIX TPUHITUIIOB M HE YMEET UCIOJIb30BATh
MOJTYYCHHBIC 3HAHUS TIPH PEUICHUN TUITOBBIX 3a/1a4.

OreHka «HeyI0BIETBOPUTENLHO (1 6asT)» - BRICTABIISIETCS CTY/IEHTY, KOTOPBIM HE 3HAET
OCHOBHOTO COJIEp>KaHUS Y4eOHOUM MpOrpaMMbl AUCITUTUIMHBI, JOMMYCKAET rpyOenIme
omuOKHU B (OPMYIUPOBKAX 0a30BBIX MOHATHHN JUCIUIUIMHBI U BOOOIIIE HE UMEET HAaBBIKOB
pEeIIeHHUs TUTIOBBIX MPAKTUYECKUX 33]1a4.

3HaHUs, yMEHVSI U HABBIKH CTYJICHTOB T0 IPEAMETY GUKCUPYIOTCS B 0AJUTBHO-PEHTHHIOBOM CHCTEME
(BPC) onenku 3HaHMi, yMEeHUH, HaBbIKOB cTyJieHTOB. BPC 10 peMeTy pa3meliiena Ha caiite kadenpbl
WWW.mou.mipt.ru.



http://www.mou.mipt.ru/

