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)

10 JMCHMILIMHE: Maremarnyeckasi JIOTUKa ¥ TEOPHsI alTOPUTMOB
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE

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'ogoBoii Kypc MareMaTHY€CKOM JIOTUKH M TEOPHH aJIrOPUTMOB IPECIENYET HECKOJIBKO Lieneil. Bo-nepBbIx,
CTyAE€HTaM Ha MHOTHMX IpUMepax MOKa3bIBAIOTCS MPUHLIUIBI (POPMATH3ALUN MATEMAaTUIECKUX PACCYKICHUM.
[lokaspiBaeTcsi, u4TO Takoe (hopmanbHOE ompeneneHre, (opManbHOe YTBEpKAeHHE U (GopMalbHOE
JI0Ka3aTeIbCTBO. BO-BTOPBIX, 11 HECKONBKUX OONacTeil MOKa3bIBAECTCS B3aMMOCBS3b MEXIY CHHTaKCHCOM
SI3pIKa, T.€. MIPaBUJIAMM MOCTPOEHUS KOPPEKTHBIX CIIOB U NMPENJIOKEHHM, U €r0 CEMAHTHKOM, T.€. 3HAYEHHUEM
9TUX LIENOYEK CUMBOJIOB. B-TpeTbux, HalOTCs OCHOBBI TEOPUM BBIUMCIMMOCTU M IOKa3blBaeTcs €€ CBsI3b C
norukoi u apudmernroil. Hakonen, otaensHas 4acTh Kypca MOCBSIIEHA TEOPUU MHOXECTB — OCHOBE BCel
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.

* HayunTbcs cTpouTh (opManbHbIe 3alMCH MAaTEMAaTHYEeCKUX YTBEP)KICHUH M HX JIOKa3aTeIbCTB U
paboTars C STUMH 3aITUCSIMH.

* HayunTbcs mMpoBOANTH MaTeMaTH4YeCKHUE PACCYKICHUS, HE OCHOBAHHBIC Ha KOHKPETHBIX CBOMCTBAaxX
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 CrnocobeH aHaIM3UPOBATh MMOCTABICHHYIO 337134y,
(dyHIaMeHTalbHbIE 3HAHUS, I0JTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK M UCTIONB30BaTh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbABUrarb  THIIOTE3bI, CTPOUTH
pelaTh 3a/1a4u, B TOM YHCIIC pa3padarbiBaTh U |MaTeMAaTHUYCCKUEe MOJCNM  JJIi  ONMUCAHUS  M3y4aeMbIX
MCCIIeI0BAaTh MaTeMaTHICCKHE MOJICIIN SIBJICHUI M MTPOIIECCOB, OIICHUBATH KAYECTBO pa3pabOTaHHOMN
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:
(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU YaACTH JUCKPETHONW MaTeMaTuKu;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIUX PA3AEiIOB JUCKPETHOW MaTeMaTHUKH;
MOHATHUS, aKCHOMBI, METOIBI JIOKAa3aTeNbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUYECKUX OOBEKTOB;
AQHAJIUTUYECKUE U UYUCIIEHHBIE IOAXOIbl U METOIbl JJIs PELICHUs THUIIOBBIX NPUKIAIHBIX 3a1ad
JTVCKPETHON MaTeMaTuKH.
YMETh!
MOHATH OCTABJICHHYIO 3a/1a4y;
UCTIONIb30BaTh CBOU 3HAHUS JUI pelIeHus (PyHAaMEHTaIbHBIX U NPUKIAIHBIX 3a/1a4;
OLICHUBATh KOPPEKTHOCTH MOCTAaHOBOK 3a]1ay;
CTPOI'0 JOKa3bIBaTh UIIM OIPOBEPIaTh yTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM 4YHCJIE U HECTaHOApTHBIX, U
IIPOBOJUTH UX aHAIIN3;
CaMOCTOSITEIbHO BUIETh CIIEICTBUS MMOJyYEHHBIX PE3YJIbTATOB;
TOYHO MPEACTaBUTh MaTeMaTH4YeCKHe 3HaHUS B 00JIACTH B YCTHOW M MUCbMEHHOI hopme.



BJIAJETh:
HaBBIKaMHU OCBOCHWsI OOJILIIIOTO 00beMa HHPOPMAIINH U PEIIeHUs 3ajad ( B TOM YHUCIIE, CI0XKHBIX );
HABBIKAMU CaMOCTOSITEIEHOM PabOThl U OCBOCHUS HOBBIX JTUCIIHILIHH;
KYJIETYpOU IOCTaHOBKH, aHAIIN3a U PEIICHNUS] MaTeMaTUYeCKUX U MPUKIAIHBIX 3a/1a4, TPEOYIOITHX
JUTSL CBOETO PEILEHUS UCTIOIh30BaHUS MaTeMaTHUECKUX MOIX0/I0B M METOMIOB;
MPEIMETHBIM SI3BIKOM JTUCKPETHOW MAaTEMaTHKH W HaBBIKAMU TPAMOTHOTO OIMUCAHUS 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 UCYUCIIEHUU 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 YCHENIHO COaBaTh KOHTPOJIbHBIC PabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTallMy IO MPCAMCTY JIYUIIC BCCrO IMOJB30BATLCA MaTCpUalaMn

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE
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
(dyHIaMeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,
HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUUecKUe MOJCTH U  ONHCAHUS — H3y4aeMbIX
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHaJM3UPOBATh HAYy4YHbIE POOIEMBbI, OITy4aTh
HOBBIE HAYYHBIE Pe3yIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHHs IUCLUIUIMHBI «MaremaTruueckasl JIOTMKa M TEOpHs aJIrOpPUTMOBY OOydarOIUHCS
JOJKEH:

3HATh:
(byHIaMeHTaJIbHBIC TIOHATHS, 3aKOHBI, TCOPUU YaCTH AUCKPETHON MaTeMaTHKH;
COBpEMEHHBIE TTPOOJIEMBI COOTBETCTBYIOIIUX PA3ACiIOB TUCKPETHOW MaTEeMaTHKH;
MOHATHSA, aKCHOMBI, METObI JI0Ka3aTeNbCTB M J0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYIO YaCTh IIMKJIA;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMaTHIECKUX OObEKTOB;
AQHAJMTUYECKNUE M YMCIICHHBIC TOAXOJbl M METOIBI JUIS PEIICHHS THIIOBBIX NMPUKIAIHBIX 3a1ad
JUCKPETHOW MaTeMaTUKHU.
yMeThb:
HOHATH NOCTABJICHHYIO 3a/1a4y;
UCIIONTb30BaTh CBOW 3HAHUS VIS pelIeHus (DyHIaMEHTaIbHBIX U PUKIAIHBIX 3a/1a4;
OLIEHMBATh KOPPEKTHOCTh IIOCTAHOBOK 33/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKICHHE;
CaMOCTOSITEIbHO HAaXOAWTh AJITOPUTMBI pEIIEHHs 3agad, B TOM YHCIE€ M HECTaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIbHO BUIETh CIIEACTBUS MOIYYEHHBIX PE3yJIbTaTOB;
TOYHO MPEACTaBUTh MaTeMaTHYeCKHE 3HAHUS B 00JIACTH B YCTHOW M MUCBMEHHOI hopme.
BJIA/IETh:
HaBBIKAMU OCBOEHUS OOIBIIOT0 00beMa HHPOPMAITUH U pelieHus 3a1a4 ( B TOM YHCIIE, CIOKHBIX ),
HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIUIUINH;
KyJbTypOW MOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTH4eCKUX M MPUKIIAIHBIX 3a]a4, TpeOyromux
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMaTHYECKHX ITOXO0/I0B X METO/IOB;
HPEAMETHBIM S3bIKOM JHCKPETHOW MaTeMaTHKH W HaBBIKAMH I'PDAMOTHOTO OITMCAHUS PEIICHHS
3aj1a4 ¥ MPECTaBICHHS MOTYYECHHBIX PE3yIIbTaTOB.

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

Ocennuii cemecTp




B ocennem cemectpe npemaycMmoTpeH auddepeHInpoBaHHbBIN 3a4ET, KOTOPBIH BHICTABIISIETCS TI0 UTOTaM
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
WIH HECKOJIBKMMH BEPHBIMU OTBETAMHU M OLEHMBAIOTCA IO OTBETY. MakcuMallbHOE Yuclio 0ajioB 3a
3agaday — 0.8, gacTuuHble OamIbl OOBIYHO HE CTaBATCS. B cuTyamuu mepexoja Ha OHJAiH-00yueHHe
HY’KHO HE TOJBKO JaThb BEpHBIH OTBET, HO U 000CHOBaTh €ro. 3a mojHoe pewmeHue gaércs 1 Oamm, B
cllyyae BEPHOTO OTBETa, HO HEBEPHOTO OOOCHOBAHUS MOXKHO MCIIPABUTH €TO M MOJYYUTh YaCTHUHbIC
6ambl. OOBIYHBIE 33a4K TPEOYIOT 3aMCAHHOTO PELICHHUS U OLICHUBAIOTCS MO CUCTEME 3a4ET/He3a4ET.
[lpu pemennu ¢ nepBoro paza naércs 1 Oamr, npu He3au€Te Ha CIEAYIONICH KOHTPOJBHOHN Hagrcs
Ipyrast moxoxas 3aiada Ha 0.8 Oanyia, eciu 1 OHa He pelleHa, TO MOX0Kasl 3aJa4a BeIIaéTcs Ha JOM Ha
0.5 6amna. Ecnu pemiensl Bce 3a/1a4u 110 HEKOTOPOH TeMe, TO BhIAAETCs JOTOTHUTENbHAS 3aqa4a Ha 1.5
Oamma. Ilocne mpoBepku mMocieAHENW KOHTPOJIBHOM OMNPEAEISIIOTCS MOPOrM Ha OLEHKH M Jal0TCs
UTOTOBBIE 3aU€THBIE 3a/1auU.

Becennuii cemectp

B BeceHHeM ceMecTpe MpexyCMOTPEH 3K3aMEH, HO KOHTPOJIBbHBIE TAK)Ke MPOBOASTCS, a JOMAIllHUE
3a7laHus BBIAAIOTCS, Oayulbl TMOJCYMTHIBAIOTCS IO TeM ke mpaBuiaM. llo wroram wuX pemeHus
BbIcTaBisieTcst oueHka ot 0 1o 3. OcranpHble 7 0ayIOB pacnpeAessiloTes Ha YCTHOM 3k3amene. U3 Hux
70 2 0ajuioB CTAaBUTCS 3@ ONPOC IO OMPEAETICHUSM M IPOCTHIM YTBEP)KACHUSAM, 10 3 OayuioB 3a
U3JIOKEHUE JI0KA3aTeIbCTB TEOPEM, MOJyUYEHHBIX B Omiere (M0 OAHON M3 KaKJOW TeMbl: MHOXKECTBA,
JIOTMKA ¥ BEIYMCIMMOCTB) U emé 10 2 6ajioB 3a pacckas JOIOIHUTEIBHBIX 00JIee CI0KHBIX BOIIPOCOB.

[IprmMepsbl TECTOBBIX 3a1a4

Ilycte P - muorounen Xeramkumua s ¢ynkumu 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 Kaxmoil U3 3TUX paBHOCHIBHOCTEH BHIOEpUTE OAMH M3 TPEX BapuaHTOB: (1) paBHOCHIBHOCTD
BEpHA, MOIy4aeTcs OJAHOKPATHBIM MPUMEHEHHEM JIEMMBI O JIeAyKIHH, (2) paBHOCHIBHOCTh BEpHA, HO
MoJIy4yaeTcs He 1O JieMMe O JACAYKLUHUW WM HEOAHOKPAaTHBIM e€ mpuMeHeHueM, (3) paBHOCHIBHOCTD
HEBEpHA XOTsI OBl B OJHY CTOPOHY.

I'=AV B)— C&ST U {(—A}F(B— C)

' (AV B)— CeT'U{~C}-(AV B)

' (AV B)-» CeTU{AV B}-C

T'U{(AV B)— C}- DI+ ((AV B)-»C)—D

T'U{(AV B)—» C}-D®TU{AV B}-C—D

Ckonbko aBTOMOPGU3MOB y AaHHBIX MHTepnperanuii? (Bce crMBOIIBI MOHMMAIOTCS CTaHAApPTHO,

BAapUAHTBI OTBETA: YKA3aHHOC BaMHM KOHCYHOC YHCIIO, CuéTHOE MHOXCECTBO, KOHTHHYAJIbHOC
MHOXCCTBO, Ooiree uem KOHTUHYAJIbBHOC MHO)KeCTBO)

(Z,<=)

Q<=

(Z,+=7)

Q.+

([,adj) ([ - BepmuMHBI NMPaBUIBLHOTO IIECTHYrONbHUKA, adj(X,y) O3HAYaeT, YTO BEPUIMHBI X U Y
COEJIMHEHBI PeOpoMm).

BriGepute BepHbIE yTBEPKACHHS:

B nro60it naTepniperanum mobdast GopMyiia SKBUBAJICHTHA HEKOTOPOU OECKBAHTOPHON

Ecin B kaxmoil W3 NBYX HWHTEpHpeTanuii BepHa Teopema 00 SIUMHHALMK KBaHTOPOB, TO 3TH
MHTEPIPETALUHU JIEMEHTAPHO SKBUBAJICHTHBI

Ecim B wmHTepnperanuu BepHa TeopemMa OO0 3IMMUHAIMM KBAaHTOPOB, TO BBIPA3UMBI TOJBKO
[IPEUKAThl, BXOJAIINE B CUTHATYPY

Eciu B maTepnperanuu 1r000# BhIpa3UMBIN MpEAUKaT BbIpa3uM OeCKBaHTOPHOH (popMysoH, To B
9TOM MHTEPIIPETAIMK BepHA TeopeMa 00 ITMMUHALUN KBaHTOPOB

Bce OpCAbIAYIINC YTBCPIKICHUA HCBCPHBI



[IprMepbl OCHOBHBIX 3a/1a4

[Tpusenute ¢opmyny k Haubonee KOPOTKMM KOHBIOHKTHBHOM M AM3BIOHKTHBHONW HOPMaJIbHBIM
dbopmam.

He ommpasice Ha TeopeMy O IIOJHOTE HCYUCICHHS BBICKA3bIBAHUH, JOKAKUTE BBIBOAUMOCTH
(hopMyIIbI.

ITonenute ¢ ocratkoM ©"3+®"22+w - 4+2 Ha ©+3.

[Mycts f: N—N - nHeyObBaromas ¢(yHKous, cTpemsmascs K OeCKOHeYHOCTH. Jlokaxwure, d9TO
CYIIECTBYEeT HEpa3pelimMoe MHOXKECTBO A, Takoe uTo i Jioboro k mHOkectBo 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 mmmubl O(logN) mpenukar «y X ecTb poBHO N PpasiIMUYHBIX MPOCTBIX
nenutenei» B uHTepnperanuu (N, - ,=).

Hokaxute, uyro mrobas ¢opmyna B wuHTepnperauun (N,0,S,=) OSKBHBaJeHTHa HEKOTOPOH
OeckBaHTOpHOU. JloKakuTe, YTO TPEAMKAT «X W y pa3HoW YETHOCTH» HEBBIPa3UM B OTOU

HUHTEPIPETALUH.
BriBenuTe B MCUMCIIEHHHM MpPEOUKaToB ¢ paBeHCTBOM (opmyny VxVy (x=f(y)— y=g(x))—Vx
g(fx))=x.
ITycts 3amana HekoTopas TIJIaBHAas YyHHMBEpCaJbHAs HyMepalus BBIYUCIUMBIX  (QYHKIHH.
Knaccuduuumpyiite ~ MHOXKECTBO ~ HOMEpOB  MamuH  ThlOpWHra,  KOTOpbIE  BBIYMCISIOT

nocienoBarenbHocTh PuOoHaYuN B apu(hMETHIECKON HepapXyH, J0Ka3aB B TOM YHCIIE OLICHKY CHHU3Y,
U JOKKUTE WIA OMPOBEPTHUTE €T0 M-TIOJTHOTY HA COOTBETCTBYIOIEM YPOBHE.

[Ipumeps! IPOCTHIX YTBEPAKACHUN U3 MTPOrPAMMBI DK3aMEHa
BriBog npaBmiia 00001I€HUS B HCYMCIICHUN TPEAUKATOB.

Cymma u mpousBeneHUEe (DyHIUPOBAHHBIX MHOXKECTB (DYHAMPOBAHBI, BIIOJIHE YHOPSAOUYEHHBIX —
BIIOJIHE YIIOPSIIOYCHBI.

BaMKHYTOCTB KJIaCCOB PAa3pCIIMMBbIX W HNEPCYHUCIUMBIX MHOXCCTB OTHOCHUTCIIbBHO IEPECCUYCHUSA U
06’L€,Z[I/IHCHI/I$I, KJIacCa paspClIMMbIX OTHOCHUTCIIBHO JOIMOJIHCHU.

[TocTpoeHrne KOMOMHATOPOB CIOKEHHS M YMHOKEHHS Uil HymepaioB Uépua (c 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 I'yacrefiHa O CXOOMMOCTH K HYIIO IOCIENOBATENBHOCTH YHCEN, IOJIYYEHHBIX
Yyepel0BaHUEM BBIYMTAHUS €AMHULBI U 3aMEHBI OCHOBAaHUS B I1OJIHOM Pa3jIOKEHUHU B CyMMY CTEIIEHEH
¢ ko3 punreHTamMH.

Jio6oe cuérHOe BMOJIHE YMOPAJOYCHHOE MHOMXKECTBO HM30MOP(PHO HEKOTOPOMY IOJMHOXKECTBY
JNEUCTBUTEIIBHBIX YUCEIL.

[TocTpoeHure HerNaBHON YHUBEPCATbHON BEIYUCIUMON (BYHKIIUU

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

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS CAAYH SK3aMEHa:

1. DnemeHTapHast TEOPUSI MHOKECTB.

2. [lonaTtuss MHOXKEcCTBA M MOAMHOXKECTBA, MPOCTEHIINE ONEpaldy HajJ MHOXECTBAMHU.
VYnopsiioueHHbIe apbl U KOPTEKU, IEKAPTOBO POU3BECHHUE.

3. OroOpaxenus u cooTBeTcTBUA. [loHATHS 00pa3a u mpoobpaza. HbeKuu, CIOPBEKIIUN 1 OUEKIINH.
Kommozunus 1 o0paTtHoe 0ToOpakeHHe.



4. CpaBHeHHe MOIIHOCTEH M MOHATHE paBHoMoInHOCTU. Teopema Kanropa-bepumireiina. Cuétnoie u
Hecu€THbIE MHOXKECTBA, X CBOMCTBA.

5. Teopema Kanropa. OTHomeHuss Ha MHOKecTBax. CBOMCTBa OMHAPHBIX OTHOMIEHUH. OTHOIICHUS
SKBUBAJICHTHOCTH, TEOPEMa O KJIacCaX IKBUBAJIEHTHOCTH.

6. OTHOIIEHUST YacCTUYHOTO MW JUHEHHOro TopsAaka. MWHHMaTbHBIE/MAKCUMAIBHBIE 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 neaykuuu. IlonHoTa ucuuciaeHus BbIcKaszbiBaHW. HempoTHBOpEUHBBIE U COBMECTHBIE
cemeiicTBa GopmyI.
13. TeopeMa 0 KOMIAKTHOCTH TSI TPOMIO3UIIMOHAIBHBIX (PopMyII.

14. S3p1ku nepBoro nopsiaka. [lorsitue curnatypel. [loctpoenue Ghopmyll mepBoro Nopsijika: TeOpEMBI,
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. IlpenmBapéHnass HopMmanbHas ¢opma. BelpaxkeHHe MpeaUKaToB B JaHHOW WHTEPHpPETAINH
(hopMyiaMu epBOTO MOPSIIKA.

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

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

6. Hcuucnenue npeaukaToB U Teopusi Moneled. AKCHOMBI M IIpaBHUja BbIBOAA HCUUCIICHUS
MIPENKATOB.

7. llpaBunmo o606menus. Jlemma 0 ngeAyKuuMu A UCYUCIEHUS TNpeankatoB. KoppekTHoCTh
HCUUCIICHUS NIPEIUKATOB.

8. HemportuBopeuuBble U COBMECTHBIE TEOPUH.

9. Teopuu u momenu. IlonHple W PK3UCTEHUMATIBHO MONHBIE Teopuu. Teopema ['€mens 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 Bbicka3biBaHWi. byneBbl mepemeHHbie W (yHKIuU. [locTpoeHHME NPOMO3UITMOHATBHBIX
¢dbopmyi.

buier 2:
1. DnemeHTapHas TEOPUS MHOXKECTB;

2. [MonsTHS MHOXECTBAa M TIOIMHOXKECTBA, IPOCTEHIINE ONEpalul HaJl MHOXECTBaMH.
VYnopsaoueHHbIe apbl M KOPTEXKHU, IEKapTOBO IPON3BEICHHE.

Kpurepun onennBanus



OIIEHKa «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

OLICHKA «OTIMYHO (9)» BBICTABIIAETCS CTYJCHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTH3UPOBAHHbIC,
DIyOOKHe 3HAaHMS Y4eOHOW MPOrpaMMBbl AUCHUUIUIMHBL M yMEHHE NPUMEHSITh MX Ha NPAKTUKE IPH
pelLIeHnN KOHKPETHBIX 3aJ1a4, CBOOOHOE U PaBIIIbHOE 000CHOBAHNE MIPUHATHIX PEIICHUH

OLIEHKa «OTJIMYHO (8)» BBICTABISETCS CTYACHTY, OKa3aBLIEMy BCECTOPOHHUE CHCTEMAaTU3UPOBAaHHbIC,
n1yOokue 3HaHUS y4eOHOH HporpaMMbl JUCHUIUIMHBI M YMEHHE NPUMEHATh UX Ha NPAKTUKE IPU
pEIIeHUH KOHKPETHBIX 3a]1a4, U IPaBUIbHOE 00OCHOBAHHUE MPUHSTHIX PEILICHUHA

OLIEHKa «XOpoIo (7)» BBICTABIAETCS CTYJICHTY, €CJIM OH TBEpPIO 3HAET MaTepHaj, IPaMOTHO H IO
CYILLECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPbIE HETOUHOCTH;

OIICHKa «XOpOIIOo (6))) BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpHaJl, TPaMOTHO U IO CYLICCTBY
n3JjaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOIMYCKACT B OTBCTC HJIN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

OLIEHKa «XOpomIO (5)» BBICTAaBISAECTCS CTYIACHTY, €CIIM OH 3HAeT MaTepHaj, W MO CYIIECTBY H3JIaraeT
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIC 3HAHUS Ha MPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

OLIEHKAa «YyHOBICTBOPUTEIbHO (4)» BBICTABIAETCS CTYACHTY, IIOKa3aBIIeMy (parMeHTapHbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSATHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJICET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs M MOXET IPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

OLICHKa «yHOBJIETBOpUTENHbHO (3)» BBICTABISIETCS CTYICHTY, IIOKa3aBlIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOI0 MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

OLICHKA «HEYJOBJIETBOPUTENIBHO (2)» BBICTABISIETCSA CTYACHTY, KOTOPHIM He 3HaeT Oojbliel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOorpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 3a1a4

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeneHus 3x3aMeHa U AUQGEPEHIIMPOBAHHOTO 3a4eTa 00yJaromnecss MOTYT TIOJTb30BaThCs
MPOTPaMMON JUCIUILTAHBI.



