degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MaremaTruduecKkas JIOTHKA 1 TCOpUA aJITOPUTMOB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 225, Bcero 3a4. ef.: 5

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: J1.B. Mycaros, kaHJ. pu3.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA

T'ogoBo# Kypc MareMaTHYeCKON JIOTMKH W TEOPUH AJITOPUTMOB IpPECIEAYyeT HECKOIBKO Iiesield. Bo-nepBbIX,
CTyAE€HTaM Ha MHOTHMX IpUMepax MOKa3bIBAIOTCS MPUHIHMIIB (popMaTu3aliy MaTeMaTHYECKUX PACCyKICHUH.
[lokaspiBaeTcsi, uyTo Takoe (opmanbHOEe ompeneneHue, (opManbHOe YTBEp)KIAeHHE U (opMallbHOE
JI0Ka3aTeIbCTBO. BO-BTOPBIX, A HECKONBKHUX OONacTel MOKa3bIBaeTCs B3aUMOCBS3b MEXAYy CHHTAKCHCOM
SI3pIKa, T.€. MPaBUJIAMH MOCTPOEHHS KOPPEKTHBIX CIIOB U NPENJIOKEHHUH, U €r0 CEMAaHTHKOM, T.€. 3HAYCHUEM
9TUX LIENOYEK CUMBOJIOB. B-TpeTbux, JaroTcsi OCHOBBI TEOPUU BBIYMCIMMOCTH U IOKa3bIBaeTcsl €€ CBs3b C
norukoil u apudmerukoi. HakoHen, oTnenbHas yacTh Kypca MOCBALICHA TEOPUM MHOXECTB — OCHOBE BCEi
MaTEMaTHUKH.

1. lean u 3apa4n

Henp AucoMnInHBI
OCBOCHHE 00IIeMaTeMaTHueCKOi TEPMUHOIOTMN (MHOKECTBA, OTHOILCHHS, (PyHKIINH).

3agaun AUCHMIIHHBI
* BeipaGoTaTh HaBBIK CTPYKTYpHUPOBAHHOI'O JOTNYECKOTO MBIIIUICHHS.
* Hayuutbcs naBath (popMaibHbIe ONpeaeeHNs 1 IPUBOAUTE IPUMEPHI ONIpeaeieMbIX OOBEKTOB.

* Hayuntbes cTpouTh (opManbHbIE 3alMCH MAaTEeMaTHYEeCKUX YTBEP)KICHUH M MX JIOKA3aTEIbCTB U
paboTars C STUMH 3aITUCSIMH.

* HayunTbcs MpoBOANUTH MaTeMaTHYECKHE PACCY)KICHUS, HE OCHOBAaHHBIC Ha KOHKPETHBIX CBOMCTBAX
paccMaTpruBaeMbIX OOBEKTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIE 3HAHUS, I0JTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pelaTh 3a/1auu, B TOM YKCIE Pa3padaThiBaTh U |MATEMATHUCCKUE MOJCIH JJIA  ONMUCAHUS  M3y4aeMbIX
MCCIIeI0BAaTh MaTeMaTHICCKHE MOJICIIN SIBJICHUI M TIPOIIECCOB, OIICHUBATH KA4€CTBO pa3paboTaHHON
M3yYaeMbIX SBJICHHU U MPOLECCOB, CACTEMHO  |MOJICIN

aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOTyYaTh
HOBBIC HAYYHBIC PE3YyIbTATHI

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YEeHHS 110 AMCHUILINHE (MOXY.JII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI
3HaTh:
[0 ¢yHaaMeHTaIbHbIEC IOHATHUS, 3aKOHBI, TEOPUH YaCTH AUCKPETHON MaTeMAaTHKH;
[l coBpeMeHHbIE TPOOIEMbI COOTBETCTBYIOIINX PA3ENIOB JUCKPETHON MaTeMaTHKH;
[J  TOHATHS, aKCHOMBI, METOJbl JJOKAa3aTEeJIbCTB M JO0Ka3aTelIbCTBA OCHOBHBIX TEOpEM B paszjeiax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTn4eCKUX 0ObEKTOB;
[J  aHaJUTHYECKHE U UUCIICHHBIE IIOAXOIbl U METOXbl Ul PELICHMs] TUIIOBBIX IPUKIAAHBIX 3aiad
JTVCKPETHON MaTeMaTuKH.
YMETh!
[J TOHSTH MOCTABICHHYIO 3a]a4y;
[l MCHOJIB30BAaTh CBOM 3HAHUSA JUIA pelIeHus PyHIaMEHTaIbHbBIX U NPUKIAIHbIX 3a/1a4;
[J oueHUBaTh KOPPEKTHOCThH MOCTAHOBOK 3a7ay;
[J cTporo moKa3bIBaTh UM OIPOBEPraTh YTBEPKACHUE;
[J  caMOCTOSITENIbHO HaxXOOUTh alTOPUTMBbl PELICHHS 3a/ad, B TOM 4YHCJIE€ M HECTAHAAPTHBIX, U
IIPOBOJUTH UX aHAIIN3;
[J caMOCTOSITENIbHO BUJETh CIECACTBHS MTOJYYCHHBIX PE3YJbTaTOB;
[]  TOYHO MpPEACTaBUTh MaTeMaTUYECKHUE 3HAHUS B 00JIACTH B YCTHOM M MUCHbMEHHOH (opme.



BJIAJETh:
[J HaBBEIKAMHU OCBOCHHS OOJBIIOr0 00heMa HH(pOpMAaIHK 1 pemeHust 3a1a4 ( B TOM YHUCIIe, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSITEILHON paOOThl U OCBOCHHS HOBBIX JMCIIUTUIHH;
[] KyJIbTYpOW MOCTAaHOBKH, aHAIIN3a W PEIICHUSI MaTeMaTHYeCKUX W MPUKIATHBIX 33]1ad, TPEOYIOIIIX
JUTSL CBOETO PEILEHUS UCTIOIh30BaHUS MaTeMaTHUECKUX MOIX0/I0B M METOMIOB;
[0  mpeAMETHBIM S3BIKOM JHCKPETHON MAaTeMaTWKH M HaBBIKAMHU TPaMOTHOTO OINHUCAHUS PEIICHUS
3a/1a4 ¥ TPECTaBICHHS MOTYYSHHBIX PE3yIbTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 ApudmMeTHdHbIC TPETUKATHI 6 6
2 Bynesbl pyHKITUHN 8 8
3 Bripa3zumeble npeaukarbl 8 8
4 Hcuncnenue BbICKa3bIBaHUN 8 8 30
5 KomnakrHOCTB B UCUUCIICHUU 6 6
BBICKa3bIBaHUI
6 OnHo3HaYHOCTH pazbopa 8 8
7 [Ipono3uunonansHbIe HOPMYIIBI 8 8
8 ®opMyIsl IEPBOTO NOPSAKA 8 8 45
Hroro yacos 60 60 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 ygac., 5 3ad.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. ApudMeTHIHbIE TPETUKATHI

Teopema MaJnbieBa 0 KOMIAKTHOCTH.

2. Bynessl pyHKINHT

MOIIHOCTH MHOXECTB

3. Beipazumsbie peAnKaThl

Teopun u Mozenu. BrIMOIHAMOCTS.

4. Vlcuncnenne BbICKa3bIBaHUI

Dopmysbl IEpBOro MOpsAKa

Cemecrtp: 2 (Becennuit)



5. KoMIIakTHOCTh B UCUUCIIEHUHU BBICKa3bIBAaHUH
Bripa3zumocTs peanKaToB

6. OnHO3HAYHOCTH pazbopa

Omnepauuu HaJ MHOXKECTBAMHU

7. llpono3uiinoHanbHble POPMYITBI
OToOpakeHUsI U COOTBETCTBUS

8. @opmyIbl IepBOro MopsiaKa

ABTOMOP(hU3MBI HHTEPIPETALIUI

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

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Hagana Teopuu MHOKeCTB [ TeKCT] : JIeKITUH 110 Mar. Joruke u Teopun anropurmosn. U.1 / H. K.
Bepemarun, A. lllens .— 3-e uzn., crepeorun. — M. : MITHMO, 2008 .— 128 c.
2. BBonHbIii Kypc Maremarudeckoit jJoruku [ Tekct] : [y4ue6. mocobue s By3oB] / B. A. Yenenckwii, H.
K. Bepemarun, H. K. IInmucko .— 2-e uza. — M. : @usmarnurt, 2002, 2007 — 128 c.
2. S3biku u ucuncnenus [ Tekct] : nekunu mo mar. soruke u Teopun anroputmos / H. K. Bepemarus,
A. lllenp .— 3-e uza., non. — M. : MITHMO, 2008 .— 288 c. - Ha o011 aBT. He yKa3zaHbl .—
(CoBpemeHHbIE JTEKIIMOHHBIE KypCchl. MaTemMaTHuecKas JIOTHKa U TeOpusl allropuTMoB). - bubnuorp.: c.
272-275. - Tlpeam. ykaz.: c. 276-284. - Yka3. umen: c. 285-288. - 1000 sx3. - ISBN
978-5-94057-322-7) .— Ionusiii Texct (Joctyn u3 cetu MOTU / Ynanennslit nocryn).

JomnonHutensHas auTeparypa

1. 3ajaun 110 TEOPUHM MHOXKECTB, MaTeMAaTUIECKON JIOTHUKE U Teopun anroputMoB [ Tekct] : [yueo.
nocobwue st By3oB] / U. A. JlaBpos, JI. JI. MakcumoBa .— 5-¢ uzf., ucnp. — M. : @usmanimt, 2004,
2006 .— 256 c. - bubmuorp.: c. 248-249. - [Ipenm. yka3s.: c. 250-255.- ISBN 5-9221-0026-2 .—
[omnsrit Texer (Joctym uz cetn MOTHU / YnaneHHslii ocTy1).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTallvy IO MPCAMCTY JIy4dlIC BCCTO IOJB30BATHCA MAaTCpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: J.B. Mycaros, kauj. pu3.-mMat. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHHs IUCLHUIUIMHBI «Maremarudeckas JIOTMKA W TEOpHs aJrOPUTMOBY» OOYyYaroUIMHCs

JIOJDKEH

3HAThb:

[l ¢yHnaMeHTaIbHbIC HOHATHS, 3aKOHBI, TEOPUH YaCTH JUCKPETHON MaTeMaTHKH;
[J CcOBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIMX PA3/lEiIOB JUCKPETHON MAaTeMaTHKH;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKa3aTEJIbCTB U J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,

BXOJAIINX B 63,30ByIO 4aCTh IMKIJIA,

[l ocHOBHBIE CBOMCTBaA COOTBETCTBYIOIIUX MATECMATHICCKUX 06’beKTOB;
[ AHAJIMTUYCCKUC U YHUCJICHHBIC IMOAXOAbI U MCTOAbI JJIs1 PCHICHUA THUIIOBBIX NPHUKIIAAHBIX 3adaq

JUCKPETHOW MaTeMaTUKHU.
YMeThb:
[IOHATH IIOCTABJICHHYIO 3a/1a4y;

HCIIOJIb30BATbh CBOU 3HAHUS JIA PCIICHUS (bYHI[aMeHTaHBHBIX " NPUKIIAAHBIX 3a1a4,

CTPOro AOKAa3bIBATh UJIN OIMPOBCPIaTh YTBCPIKICHHUC,

U
g
[J ouLeHHMBATh KOPPEKTHOCTH ITIOCTAHOBOK 3aa4;
g
U

CaMOCTOATEJIIbHO HAaXOAWUTH aJTrOPUTMbl PCEIICHUA 3aJad, B TOM YHUCJIC W HECTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENBHO BUAETH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[] TO4YHO npeaACTaBUTb MATCMATHUYCCKUC 3HAHUSA B 00acTu B YCTHOﬁ Y TUCHbMECHHOM (I)OpMC.

BJIaJeTh:

[l HaBBIKAMH OCBOEHHMS OOJIBIIOro 0ObeMa HH(OPMALIUK U peIeHHs 3a]ad ( B TOM YHUCIIE, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSITEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;

[l KynbTypo# IOCTaHOBKH, aHAJIM3a U PELICHUs] MaTeMaTH4eCKUX M NMPHUKIAJHBIX 3a/1a4, TPeOyIOmux
JUTSL CBOETO PELIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METOMIOB;

[J  npeaMeTHBIM sI3bIKOM JUCKPETHOW MaTeMaTHKU M HaBbIKAMU I'DAaMOTHOIO ONKCAHUS PELIeHUs
3a/1a4 ¥ IPEICTaBICHMS MOJyYEHHBIX PE3YIbTAaTOB.

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

Ocennuii cemecTp



B ocennem cemecTpe npeaycMoTpeH auddepeHIMpoBaHHbINA 3a4€T, KOTOPBIA BBICTABISETCS 10 HTOTaM
6-7 KOHTPOJBHBIX Pa0OT M JOMAIIHUX 3aJaHuil. 3aga4un IeniaTcs Ha 3 TPYIIbL: TECTOBbIE, OCHOBHBIC U
JIOIIOJIHUTENbHBIE. TecTOBbIE 3a/1a4u MPEICTABISIOT cO00H BHIOOP M3 HECKOJIBKMX BapUAHTOB C OAHUM
WM HECKOJIbKUMH BEPHBIMUA OTBETAMHU M OLIEHUBAIOTCA 1O OTBETY. MaKCMMallbHOE Yucio 0ajuioB 3a
3agaday — 0.8, yacTuuHble OayuIbl OOBIYHO HE cTaBiATCA. B cuTyammum nepexospa Ha OHJaWH-0Oy4deHHe
HY’KHO HE TOJBKO JaTh BEPHBIM OTBET, HO U 0OOCHOBAaTh €ro. 3a mojHoe pemeHue paércs 1 Oamn, B
cllyyae BEpPHOTO OTBETa, HO HEBEPHOTO OOOCHOBAHUS MOYKHO HCIPABUTH €TO U MOJNYYUTh YaCTHYHbBIC
Oambl. OObIYHBIC 3a/1a4U TPEOYIOT 3aIMCAHHOTO PELICHHUS U OLICHUBAIOTCS MO CHCTeME 3a4ET/He3a4ET.
[Ipu pemennu ¢ mepBoro paza maércs 1 Oamr, npu He3zauéTe Ha CIEAYIONICH KOHTPOIBHON JagTcs
Ipyras noxoxas 3aaa4a Ha 0.8 Oaia, eclii ¥ OHa HE pelIeHa, TO TOX0Xasl 3a/1a4a BbIIAaETCs Ha IOM Ha
0.5 6anna. Ecnm pemrens! Bece 3aj1a4u M0 HEKOTOPOH TeMe, TO BBIAAETCS JOMOMHUTEIbHAS 3a/1a4a Ha 1.5
Oamma. [locne mpoBepku MOCHEAHEW KOHTPOJBHOW ONPEAEINSIOTCS MOPOTH HA OLECHKH U JAroTCS
UTOTOBBIE 3aU€THBIE 3a/1auU.

Becennuii cemectp

B BeceHHeM ceMmecTpe NMpenycMOTPEH HK3aMEH, HO KOHTPOJBHBIE TaKXKe IMPOBOIATCA, a JTOMAIIHUE
3a7laHus BBLAAIOTCS, Oayulbl MOJCYMTHIBAIOTCS IO TeM ke mpaBwiaM. Ilo uroram wux pemeHus
BbIcTaBisieTcst oueHka ot 0 1o 3. OcTanbHble 7 6aUIOB paclpelensoTcs Ha YCTHOM dK3aMeHe. M3 Hux
70 2 0ajuioB CTAaBUTCS 3a OMPOC IO ONPEIENCHUSAM U IPOCTHIM YTBEPXKICHUAM, A0 3 0OaioB 3a
U3JIOKEHHUE JI0KA3aTeIbCTB TEOPEM, IOIYUYECHHBIX B Ouiere (110 OJHON M3 KaXIOW TEMbl: MHOXKECTBA,
JIOTMKA ¥ BEIYMCIMMOCTB) U emé 10 2 6ajioB 3a pacckas JOIOIHUTEIBHBIX 00JIee CI0KHBIX BOIIPOCOB.

[IprmMepsbl TECTOBBIX 3a1a4

Ilycte P - muorounen XXerankumna mis ¢yHkuuu f or n>1 mepemeHHbIX. BriOepute BepHBIC
YTBEPKICHUS:

P conepxut cnaraemoe 1 Toraa u Tonsko Torna, koraa f(0,0,...,0)=1;

P comepsxut cnaraemoe p_1 p_2... p_n Torna u ToiabKo Toraa, koraa f(1,1,...,1)=1;

P conepxwut cnaraemoe 1 Toraa u Tonsko Torna, koraa f(0,0,...,0)=0;

P comepsxut cnaraemoe p_1 p_2... p_n Torna u ToiabKo Toraa, koraa f(1,1,...,1)=0;

Bce npenpiaymiye yTBep:KIeHUS HEBEPHBI.

Jis Kaxaoi U3 3TUX paBHOCWIIBHOCTEH BblOepuTe ofuH M3 TPEX BapuaHToB: (1) paBHOCHIBLHOCTH
BEpHA, MOIy4aeTcs OJAHOKPATHBIM MPUMEHEHHEM JIEMMBI O JIeAyKIHH, (2) paBHOCHIBHOCTh BEpHA, HO
MOJIy4yaeTcs He 1O JIeMMe O ACAYKLUHU WM HEOAHOKpAaTHBIM e€ mpuMeHeHueM, (3) paBHOCHIBHOCTD
HEBEpHA XOTsI OBl B OJHY CTOPOHY.

I'“(AV B)— CeTU{-A}+ (B— ()

' (AV B)— CLTU{—~C}F(AV B)

I'- (AV B)— CSTU{AV B}+C

rU{(AV B)— C}-D®TI+((AV B)» C)— D

FU{(AV B)-» C}FrD®TU{AV B} C—D

CkonbKo aBTOMOPGU3MOB y JAaHHBIX WHTepnperanuii? (Bce cMMBONBI MOHMMAIOTCS CTaHIAPTHO,

BapUaHTbBl OTBETA: YKa3aHHOE€ BaMM KOHEYHOC HYHUCIIO, CU€THOE MHOXCCTBO, KOHTHHYAJIbHOC
MHOXCCTBO, Ooiree uem KOHTUHYAJIbBHOC MHO)KeCTBO)

(Z:<7)

Q<)

(Z:+7)

Q.+

(C»adj) ([ - Bepmmubl mpaBumBEHOrO MmecTHyronbHuKa, adj(X,y) O3HAYAET, YTO BEPIIMHBI X H Y
COEJIMHEHBI PeOpoMm).

BriGepute BepHbIE yTBEPKACHHS:

B nro60it naTepniperanum mobdast GopMyiia SKBUBAJICHTHA HEKOTOPOU OECKBAHTOPHON

Ecim B kaxmoil W3 AByX WHTepHpeTalii BepHa TeopeMa 00 JIUMHHAIMU KBAaHTOPOB, TO 3TH
MHTEPIPETALUHU JIEMEHTAPHO SKBUBAJICHTHBI

Eciim B wuHTepmperanuu BepHa TeopeMa 00 JIMMUHALMKA KBAaHTOPOB, TO BBIPA3UMBI TOJIBKO
[IPEUKAThl, BXOJAIINE B CUTHATYPY

Eciu B mHTepnperanuu i1r000# BBIpAa3UMBbIA TPEAUKAT BBIpa3MM OESCKBAHTOPHOW (QOpMYIoH, TO B
9TOM MHTEPIIPETAIMK BepHA TeopeMa 00 ITMMUHALUN KBaHTOPOB

Bce OpCAbIAYIINC YTBCPIKICHUA HCBCPHBI



[IprMepbl OCHOBHBIX 3a/1a4

[TpuBenute ¢opmyny k Haubonee KOPOTKMM KOHBIOHKTHBHOM M JM3BIOHKTHBHOW HOPMaJIbHBIM
dbopmam.

He ommpasch Ha TeopeMy O IOJHOTE HCYUCICHHS BBICKA3bIBAHUH, JOKAKUTE BBHIBOAUMOCTH
(hopMyIIbI.

ITonenute ¢ ocratkoM ©"3+®"2 2+® - 4+2 Ha ©+3.

[Mycts f: N—N - HeyOwBatomas QyHKOus, cTpeMmsimascs K OecKOHeYHOCTH. Jlokakute, dYTO
CYIIECTBYeT Hepa3pelImMoe MHOXECTBO A, Takoe 4ro aius moboro k mHoxkectso AN{0,1,...k}
conepxkut He Oonee f(k) amemMeHToB.

BLIpa31/ITe B apI/I(i)MGTI/IKC NPUHAJIC)KHOCTD K MHOKCCTBY UMUCCII BUA n™n.

[IpuMepbl TOTONMHUTENBHBIX 33134

Bripazure ¢opmynoit bl O(logN) npenukar «y X ecTb poBHO N Pa3iMYHBIX MPOCTBHIX
JenuTenciy B uHTepnperauu (N, - ,=).

Hoxaxure, urto mw0bas ¢opmyna B wuHTepnperanun (N,0,S,=) OKBUBAaJE€HTHA HEKOTOPOM
OeckBaHTOpHOU. JlOKakuTe, YTO TPEAMKAT «X WM Yy Ppa3HOW YETHOCTH» HEBBIPa3UM B OITOU

HUHTEPIPETALUH.
BeiBeuTe B MCYHCICHUHM NpPEAUMKATOB ¢ paBeHCTBOM ¢opmyny VxVy (x=f(y)— y=g(x))—Vx
g(fx))=x.
ITyctp 3amana HekoTopass IJIaBHas YHHUBEpCalbHAas HyMEpalus BBIYHCIMMBIX  (YHKIHH.
Knaccudpuuumpyiite ~ MHOXXKECTBO ~ HOMEpOB ~ MAalIWH  TbIOPUHra,  KOTOPBIE  BBIYMCIISIOT

nocienoBarenbHocTs PuOoHaYUN B apu(METHUECKOM HepapXuH, 10Ka3aB B TOM YHCIIE OLIEHKY CHU3Y,
U JOKKUTE WIA OMPOBEPTHUTE €T0 M-TIOJTHOTY HA COOTBETCTBYIOIEM YPOBHE.

[Ipumeps! IPOCTHIX YTBEPAKACHUN U3 MTPOrPAMMBI DK3aMEHa

BriBog npaBmiia 00001I€HUS B HCYMCIICHUN TPEAUKATOB.

CymMMa u mpou3BeseHHE (QYHIMPOBAHHBIX MHOXKECTB (YHIMPOBAHBI, BIIOJHE YIOPSIOYCHHBIX —
BIIOJIHE YIIOPSIIOYCHBI.

BaMKHYTOCTB KJIACCOB PA3pCHIMMbIX U IMNCPCUUCIUMBIX MHOXECTB OTHOCHUTCIIBHO IICPECCUCHUSA U
06’L€,Z[I/IHCHI/I$I, KJIacCa paspClIMMbIX OTHOCHUTCIIBHO JOIMOJIHCHU.

[TocTpoeHrne KOMOMHATOPOB CIOKEHHS M YMHOXKEHHsI JUIsi HyMepainoB UYépua (¢ 10Ka3aTenbCTBOM
KOPPEKTHOCTH).

[Tpumeps! TeOpeM U3 IPOrpaMMbl IK3aMeHa
TeopeMa 0 nelyKIMU J1JIs1 ICYUCIICHUS BBICKAa3bIBAHU.
Teopema Tapckoro o HeapuMETHUYHOCTH MHOXKECTBA HCTUHHBIX apuMeTndeckux Gopmyi.
Teopema o 1es1leHHM C OCTATKOM BIOJIHE YHOPSJOYEHHBIX MHOXECTB.
HenepeuncimmocTh ¥ HEKOIIEPEUUCIUMOCTh MHOXKECTBA BCIOZY ONPEIEIEHHBIX IPOTPaMM.

[IpuMeps! NONOIHUTENBHBIX BOIIPOCOB U3 IPOIPaMMBbI IK3aMeHa
Teopema Uépua 0 HepazpemmMoCcTd MHOXKECTBA O0IIE3HAYNMBIX (POPMYIL.

Teopema ['yacreiiHa O CXODUMOCTH K HYIIO IIOCIEAOBATEIILHOCTH YHCEN, ITONyYEHHBIX
YepeI0BaHHEM BBIYUTAHUS CMHHIBI ¥ 3aMEHBI OCHOBAHHS B TIOJTHOM Pa3JIOKCHUH B CYMMY CTeTIeHEH
¢ ko3 punreHTamMH.

Jio6oe cuérHOe BHOJIHE YMOPAJOYCHHOE MHOXKECTBO H30MOPGHO HEKOTOPOMY IOIMHOXKECTBY
JNEUCTBUTEIIBHBIX YUCEIL.

[TocTpoeHure HerNaBHON YHUBEPCATbHON BEIYUCIUMON (BYHKIIUU

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB [UIS CIAYH HK3aMEHa!

1. DnemeHTapHasi TEOPUS MHOXKECTB.

2. [TonsiTHS MHOXKECTBAa M TOAMHOXKECTBA, IPOCTEHIIME ONEepalMd HaJg MHOKECTBAMHU.
VIopsiioueHHBIE TTapbl ¥ KOPTEKH, IeKapTOBO IPOU3BEICHUE.

3. Orobpaxenus u cooTBeTcTBHA. [loHATHS 00pa3a u npoodpaza. MHbekuu, CIOPhEKIIUU U OUEKIINH.
Kommozunus 1 o0paTtHoe 0ToOpakeHHe.



4. CpaBHeHHE MOIIHOCTEN U MOHATHE paBromouiHocTu. Teopema Kanrtopa-bepumreitna. CuétHbie u
Hecu€THbIE MHOXKECTBA, X CBOMCTBA.

5. Teopema Kanropa. OtHommenuss Ha MHOXecTBaxX. CBOMCTBa OMHAPHBIX OTHOMICHWH. OTHOIICHUS
SKBUBAJICHTHOCTH, TEOPEMa O KJIacCaX IKBUBAJIEHTHOCTH.

6. OTHOIIGHUST YAaCTUYHOTO W JIMHEWHOTO TOpsaka. MUHUMalbHBIE/MAaKCUMAIbHBIE U
HaUMCEHBINE/HanOoNbIue 37JeMeHThl. CBOWCTBA YHOPS/IOUEHHBIX MHOXecTB. Omeparuu  Haj
YIOPSAI0YEHHBIMA MHOKECTBaMU. M30MOpPGhU3MEI YITOPSTIOUEHHBIX MHOXKECTB.

7. Jlormka Bbicka3zbiBaHud. ByneBel mepemeHHble u (yHknuu. IlocTpoeHne mpomno3uuOHANbHBIX
dhopmyiL.

8. Beruncnenue 3HaueHus GopMyIIbl HA HAOOpe 3HAYCHUH MepeMeHHbIX. TabnuIbl HCTUHHOCTH.

9. Tarronoruu u npotuopeuwns. [Ipusenenne popmyn k KH® u THD. Muorounens XKerankuHa.

10. TTomHbIe cucTemsbl CBA30K, TeopeMa [locTa.

11. HWcuucnenuwe BbICKa3bIBaHUM. AKCHOMBI W TIpaBWJIa BBIBOJA HCUWCICHHS BbICKa3bIBAaHUIL.
KoppekTHOCTh ncuuCiieHus: BEICKa3bIBAHUH.

12. Jlemma o nenykuuu. IloaHOTa McUMCIEHUS BbICKa3biBaHUMU. HempoTHBOPEUUBLIE U COBMECTHBIC
cemeiicTBa GopmyI.
13. TeopeMa 0 KOMIAKTHOCTH TSI TPOMIO3UIIMOHAIBHBIX (PopMyII.

14. S3b1ku niepBoro nopsiaka. [lonsitre curnarypsl. [loctpoenne GpopMys epBoro mopsjika: TeOpeMBbI,
aroMapHble POPMYJIbI, TIOTHYECKHUE CBA3KH U KBAHTOPBI.

Hepequb BOIIPOCOB I CAa4un ,E[I/I(bepeHHI/IpOBaHHOFO 3a4€Ta.

1. Tapamerpsl ¢popmyisl. [lonstue 3amMmkayTOl opmynsl. UHTepnperanusi curHatypsl. ICTHHHOCTD
(hopMyIIbl B JAaHHOM MHTEPIIPETALIMU HA JAHHOU OIICHKE.

2. BHIMOIHUMOCTD U 00IIE3HAYUMOCTh (YOPMYIT TIEPBOTO MOPs/IKA. 3aMeHa CBSI3aHHOM MTepeMEeHHOM.

3. IlpemBapénnass HopManbHas ¢opma. BelpaxkeHHe MpeaUKaToB B JaHHON HWHTEpHpETaIUH
(hopMyiaMu epBOTO MOPSIIKA.

4. N3zomopdusmel u aBToMOpdu3Mbl nHTEpIipeTanuii. [IpuMeps HeBBIPa3UMBIX MPEIUKATOB.

5. Meroag 5»aMMHMHAIUMM KBAaHTOPOB. OJEMEHTapHas SKBUBAJCHTHOCTb HHTeprnperanuid. Wrpsl
Opendoiixra.

6. Ucuucnenue mnpeaukaroB U Teopus Mojesiell. AKCHOMBl U IIpaBUIa BbIBOAA HCUUCIICHUS
MIPENKATOB.

7. IlpaBmuno o06o6meHus. Jlemma o gemykouu [Uisi MCYMCICHHSI NpeaukaToB. KoppekTHOCTh
HCUUCIICHUS NIPEIUKATOB.

8. HemportuBopeuuBble U COBMECTHBIE TEOPUH.

9. Teopuu u monenu. IlonHble W SK3UCTEHIMATBLHO TOJHBIE Teopuu. Teopema ['éxens o momHOTE
UCYUCIEeHUs npeankaToB. CeMaHTUYECKOE CIieI0OBaHuUE.

10. Teopema ManblieBa 0 KOMIIAKTHOCTH.

11. Heknaccuueckue J0TUKU. THTYUIIMOHUCTCKOE HMCUYUCICHUE BHICKA3bIBAHUI.

12. KoHCTpYKTUBHOE TOHUMAaHUE JTOruueckux cBsi3ok. Moaenu Kpunke. MoganbHas 10ruka.

13. Cucrembl akcuoM J1J1st MOJATBHBIX JToTUK. CemanTrka Kpurike.

14. ®opmanbHble S3bIKU. S3b1KH U TpaMMaTHKH. Mepapxus XoMcKoro.

15. leTepMUHUPOBaHHBIE U HEIETEPMUHUPOBAHHBIEC KOHEUHbIE aBTOMAThI. JIeMMa 0 pazpacTaHuu.
16. Perynspasie BeipaxeHus. KOHTEKCTHO-CBOOOIHBIE TPAMMATHKH.

buier 1:

1. CpaBHeHHME MOIITHOCTEH M MOHATHE paBnoMouIHOcTH. Teopema Kantopa-bepumreiina. CuétHbie u
HEeCUETHBRIC MHOXKECTBA, UX CBOMCTBA.;

2. Jloruka BbIcKa3biBaHWH. ByseBbl mepemeHHble M (yHKIMH. [locTpoeHHE TPOMO3UITMOHATBHBIX
¢dbopmyi.

buier 2:
1. DnemeHTapHas TEOPUS MHOXKECTB;

2. [TonsTHS MHOXECTBAa H TOAMHOXKECTBA, IPOCTEHIIME ONEepalMd HaJ MHOXECTBAMHU.
VYnopsaoueHHbIe apbl M KOPTEXKHU, IEKapTOBO IPON3BEICHHE.

Kpurepun onennBanus



OIIEHKa «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

OLICHKA «OTINYHO (9)» BBICTABIIAETCS CTY/IEHTY, T0Ka3aBLUIEMYy BCECTOPOHHHE, CHCTEMAaTU3UPOBAHHBIE,
m1yOOKre 3HaHMs y4eOHOW NpOorpaMMbl AUCLUUIUIMHBI U YMEHHE NMPUMEHATh MX Ha MPaKTHKE NpU
pelLIeHnN KOHKPETHBIX 3aJ1a4, CBOOOHOE U PaBIIIbHOE 000CHOBAHNE MIPUHATHIX PEIICHUH

OLIEHKa «OTJIMYHO (8)» BBICTABISAETCS CTYACHTY, MOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTU3UPOBAaHHbIC,
nryOoKkHe 3HaHUS y4yeOHOH IMPOrpaMMbl TUCHUIUIMHBI M yMEHHE NPHMEHSATh MX Ha HpPaKTHKE INPH
pEIIeHUH KOHKPETHBIX 3a]1a4, U IPaBUIbHOE 00OCHOBAHHUE MPUHSTHIX PEILICHUHA

OLIEHKa «XOpoIo (7)» BBICTABIAETCS CTYJICHTY, €CJIM OH TBEpPIO 3HAET MaTepHaj, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

OLIEHKa «XOpowIo (6)» BBICTABISETCS CTYACHTY, €CIM OH 3HAeT MaTepual, IPaMOTHO U IO CYIIECTBY
U3J1araeT ero, yMeeT HMPUMEHATh NOJY4YECHHBbIC 3HAHUS Ha MPAKTUKE, HO JOMYCKAeT B OTBETEC WU B
pEIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;

OLIEHKa «XOpomIo (5)» BBICTaBISAETCA CTYIEHTY, €CIM OH 3HAeT MaTepual, U IO CYIIECTBY H3JIaraeT
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUHU
3aj1a4 HEKOTOPbIE HETOYHOCTH;

OLIEHKAa «YyHOBICTBOPUTEIbHO (4)» BBICTABIAETCS CTYACHTY, IIOKa3aBIIeMy (parMeHTapHbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs M MOXET IPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

OLICHKa «yHOBJIETBOpUTENHbHO (3)» BBICTABISIETCS CTYICHTY, IIOKa3aBlIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIe 3HaHWA 1O 00pasly B CTaHAAPTHOM
CHUTYaIHH;

OLICHKA «HEYJOBJIETBOPUTEIBHO (2)» BBICTABISACTCSA CTYIEHTY, KOTOPBI HEe 3HaeT Ooiblneil 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

OLICHKa «HEYHOBJIETBOpUTENHHO (1)» BBICTABISIETCA CTYAEHTY, KOTOPBIH HE 3HAET (OPMYIHUPOBOK
OCHOBHBIX NOHATUH JUCIUIIIHBI

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBenenus sx3amMena u nudpepeHImpoBaHHOTO 3aueTa 00yJaronuecs MOTYT MOJIb30BaThCs
MPOTPaMMON JUCIUILTAHBI.



