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: TeOpI/Iﬁ YUCCII U anrero—reOMeTquecxoe KOAUPOBAHUC
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: A.b. [laitasxk, kaug. ¢us.-mMat. HayK, TOIEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

B xypce Oyzmer M3nokeH LENbId psAA KaK KIACCHYECKHX, TAaK M COBPEMEHHBIX PE3yJIbTaTOB TEOPHH YHCEl,
CBSI3aHHBIX C ITMO(AHTOBHIMU NPUOIIKEHUSIMA U TPAHCLUEHACHTHBIMHU YHCIIaMU, PaclpeeeHUeM MPOCTHIX
quceN U HyIsIMU A3eTa-QyHKIuM PumMana, aHamm3om ®Pypbe Ha KOHEUHBIX abeneBbIx rpymnmax. Kpome Toro,
Kypc IMpegycMarpuBaeT pa30op M CaMOCTOSTEIbHOE pelIeHHEe HaumOosiee XapakTepHBIX 3a4ad 1o
MepeurCIeHHBIM paszenaM. [ 0cBOeHusl Kypca KeJlaTelIbHO 3HAaHHE OCHOB anreOpsl W Teopuu (pyHKUMIH
KOMIUIEKCHOTO TIEPEMEHHOTO, OJHAKO OOJbIIasi 4acTh HEOOXOAWMBIX CBEACHUH OyIeT laHa CIIyIaTessiM Mo

XOJy U3TIOKEHUSI.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHUE OCHOBHBIX COBPEMCHHBIX aner6panqec1<1/1x MCETOAOB B TCOPHHU YUCCIIL.

3agauu AU CHUILIHHBI

* OCBOGHHE CTyJIeHTaMH 0a30BbIX 3HAHWK (MOHSATHH, KOHIEIIHM, METOJOB U MOJEJei) B TeOpUn
anerOpanyecKrux METOAOB B TEOPUH YHCET;

. npUOOpETeHNE TEOPETUUYECKMX 3HAaHUM M NPAKTHUECKUX YMEHHM M HAaBBIKOB B TEOPHH
aJlerOpanyecKuxX METOAOB B TECOPHUU YHUCET;

® OKa3aHHe KOHCYJ'IBTaI_II/Iﬁ U TIOMOIIM CTYACHTaM B IPOBCIACHHUU COOCTBEHHBIX TCOPCTUICCKUX
HC-CJICOBAaHUM B TCOpUn aner6pa1/1qecm/1x MCTOA0B B TCOPUH YUCCII.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poeCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3MKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJUICKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




(byHIaMeHTalIbHbIC TIOHATHS, 3aKOHBI, TCOPUHU aJIerOpaNyeCcKX METONOB B TECOPUHU YUCET;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX PA3eNIOB TEOPHH ajJerOpandecKux METOJOB B TEOPHH
qucel;
MOHATHS, aKCUOMBI, METO/BI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszzeiax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA TEOPHH AJIErOpandecKuX METOI0B B TEOPHU YHCEI;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;
AQHAJIMTUYECKUE U UYUCIIEHHBIE IOAXOIbl U METOIbl JJIs PELICHUs THUIIOBBIX NPUKIAIHBIX 3a1ad
TEOPHUH AJIETOPanvdecKX METOJOB B TCOPHH YHCEIL.
YMETB:

MOHATH MOCTABIEHHYIO 3a4a4y;

UCTIONIb30BaTh CBOU 3HAHUS JUI pelIeHus (PyHIaMEHTaIbHBIX U MPUKIAIHBIX 3a/1a4;

OIIEHUBATh KOPPEKTHOCTH ITOCTAHOBOK 33a4;

CTPOI0 JOKa3blBaTh WIIM OIPOBEPIaTh YyTBEPKICHUE;

CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM YHCIE€ W HECTaHJApTHBIX, U
IIPOBOJUTH UX aHAIIN3;

CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTATOB;

TOYHO MPEACTaBUTh MaTEMaTH4YeCKNE 3HAHUS B TOMOJIOTUH B YCTHOM U MMCBMEHHON (opMme.
BJIaJIETh:

HaBBIKAMU OCBOEHUS 00JbIIOT0 00beMa HHPOPMALMU U PEeIeHH 3a1a4 ( B TOM YHUCIIE, CJIOXKHBIX);
HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
KYJABTYpOIl MIOCTAaHOBKH, aHAJIN3a U PEILICHUS] MaTeMaTUYeCKUX U MPHUKIAAHBIX 3a/1a4, TPeOyIOmux
IUIsL CBOETO PELICHHUS UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOJIX0JI0B U METO/IOB;
MIPEIMETHBIM SI3BIKOM TOIIOJIOTMM M HaBbIKAMH TPAMOTHOTO OIMCAaHUS PEIICHUs 3agad U
[IPEJCTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopar. padoTEI Camocr.
P pat-p pabora
1 Teopema 0 peKyppeHTHOM HEpaBEHCTBE 14 6

[MapamienpHOe BBIYHCICHUE NPEHUKCOB
2 CIOPOM3BEACHUS» N DIEMEHTOB A 14 6
aCCOLMAaTUBHOM OIEpALUU

Teopema

3 JIunrona—/leMunno—IlIBapra—3urre 12 6
st

4 [lonsatue o 3amaue paHKUpOBaHUSA B 10 6
MOMCKOBBIX CUCTEMaX

5 [lonsaTue xona, UCIPABISAIONIETO OUTHOKH. 10 6
I'panuubr Xemmunra u [1norkuna

Hroro wacos 60 30

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (Ocennwii)



1. Teopema 0 peKyppeHTHOM HEPaBEHCTBE

Pentenne JuickpeTHOW 3ajauu  Kak BBIYHCICHHE HaOopa OyneBbiXx QyHKIUH. Cxembl u3
(YHKIMOHATBHBIX 3JIEMEHTOB (AJTOPUTM — IOCIENOBATEIBHOCTh CXeM). Mephl CIIOKHOCTH CXEM:
pasmep u TIyOWHA, CBSI3b IIYOMHBI M BPEMEHHW BBIYHCIICHHS OTBeTa cxemoil. basucet BO u B2.
OKBHUBAJICHTHOCTh 0a3MCOB C TOYKH 3pPEHHs NOpSIKa pocTa pasMepa U DIyOuHbl cxeM. OIeHKH
[IyOHMHBI CXEM, IOCTPOCHHBIX N0 (hopMmynaM, depe3 ux pazmep. Kimaccet NC u AC.

2. IlapamnensHOe BBIYUCICHHE INMPE(UKCOB «IPOMU3BEACHUS» N IEMEHTOB Ul aCCOLMATHBHOM
orepanuu

CIOXKHOCTB «CaMbIX CIOXKHBIX (PyHKIHMID» OT n arpyMeHTOB. BepXHsis OlleHKa YHCiIa CXeM C IaHHBIM
YHCIIOM BXOJOB M JIAaHHOHM CIIOKHOCTBIO. HIDKHSS acMMITOTHYECKas OleHKa 2n/n (MOIIHOCTHOM
METOJI — €CJIH CIOKHOCTh MalieHbKasi, TO cxeM He XBaTHT). Dddekr llleHHOHa: modTH BCe GyHKIIMU
CIIOKHBI. 3aMEYaHHWE O THIaHTCKOM pa3HMIE MEXKIY H3BECTHBIMH OLIGHKAMH JUIsl TOYTH BCEX
(GyHKIMH 1 HIDKHUMH OLIEHKaMHM JUIs KOHKPETHBIX (yHKINH. ACUMITOTHYECKH ONTHMAJIbHASI CXeMa
JUTsL iermugparopa (MHIYKIUS — TPIOK meet-in-the-middle).

3. Teopema Jluntona—/IeMwmmnmo—IIIBapma—3urmens
Brruncnienue onpenenutens u obpamnienne Marpuil B kiacce NC: anroputrm YaHckoro.
4. IlonsTue o 3agaye paH>XUPOBAHMS B TIOMCKOBBIX CUCTEMAX

AHanornyHoe NPUMEHEHUE MOAXOAA «pasfeiisiii W BIACTBYI» B YMHOXEHUM MATpUI] aJITOPUTM
[ITpaccena.

5. llonsiTne ko2, uctpassitomero ommoku. ['pannipl Xemmunra u [notkunaa

[IprMeneHue JTMHEWHOrO IPOrpaMMUPOBaHUs B 3aJadue O NOKphITUM. IIpocToe okpymieHue B 3axadye
0 B3BELICHHOM BEPIIMHHOM MOKPHITHU rpada. BeposTHOCTHOE OKpyIieHHEe B 3ahadye O MOKPBITHH
MHO)XeCTB. OCHOBaHHBIN Ha JBONCTBEHHOCTH KOMOMHATOPHBIM adTrOPUTM JUIA 334l O B3BELICHHOM
BEPIIMHHOM MOKPBITHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. SI3b1ku u ucuncienus [TekcT] : TeKIuu 1Mo Mar. loruke u Teopun anroputMoB / H. K. Bepemarus,
A. lllens .— 3-¢ u3a., mon. — M. : MITHMO, 2008 .— 288 c.

2. Anroputmsl [Tekcr] : [yue6. mocobue ms By3oB] / C. Hacrynta, X. [lanagumutpuy, Y. Bazupanu ;
niep. ¢ ann. A. A. Kynukosa ; mog pea. A. llens .— M. : MITHMO, 2014 .— 320 c.

3. BBesieHHE B TEOpHIO aBTOMATOB, SA3bIKOB | Bbuucienui [ Tekcer] //1. Xonkpodt, P. MotBanu, /1.
VYnemas ; niep. ¢ aunt. O. W. Bacwuisik [u ap.], [y4e0. mocobue st By30B]. -M, Bunbsamc, 2018

4. 3ameTku nio Teopuu kopuposanus [Tekcr] / A. E. Pomamenko, A. FO. Pymsnnes, A. [llen .—
[YueOnoe uza.] — M : MIUHMO, 2011 .— 80 c.

JomnonHurensHas aureparypa

1. Jleknuu o anredpandeckomy KoaupoBauuio [Tekcr] : yue6. mocodue aist By30B / O. M. ['abumynvH ;
M-Bo o6pa3oBanus u Hayku P®, Mock. ¢pus.-texH. un-t (roc. yu-t) .— M. : MOTH, 2015 .— 107 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIITMOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIWMH, BKIIIOYad JEMOHCTpAlUIO

MpEe3EHTALUN.
B npouecce camocTosATENbHOM PabOThI 00YHaIONIUXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX

cpeacts, kak Mathcad, MATLAB, Maple u np.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC pa6OTI:I, TaK KaK 3TO YHNpOIIACT HUTOTOBYIO

aTTeCTalHIO 110 IPEIMETY.
2. JInst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuagaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxmnagnas MareMaTnka U HTHQOPMAMOHHBIE TEXHOIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.b. [laitasxk, kaug. ¢us.-mMart. HayK, JTOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

OIIK-4 Crioco6eH ycrenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3THUIUS

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHMUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynabrare wu3ydeHHs JUCHUILTHHBI
00yJarouiCs JTOIKEH:

3HAThb:

«Teopust umcen u anreOPO-reOMETPUUECKOE KOTUPOBAHHE»

(dbyHIaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUH allerOpandecKuX METOIOB B TEOPUH YHUCEIT;
COBpEMEHHbIE IPOOJIEMBI COOTBETCTBYIOIIUX PA3AEiIOB TEOPHUHU aJerOpanyecKix METOOB B TEOPUH

YHUCEIT;

HOHATHUS, aKCUOMBI, METOJbl J10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszzenax,
BXOIAIIMX B 0A30BYIO YaCTh LIMKJIA TEOPUH aJIErOpandecKuX METOIOB B TEOPUH YUCEIT;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTEMaTHIECKUX OObEKTOB;
AHAINTUYECKUE U YUCIICHHBIC TIOAXOIBl W METOIBI IJISl PELICHHS THUIOBBIX MPUKIATHBIX 3a/1ad
TEOPHH aleroOpanyecKix METOIOB B TEOPUH YHCEIN.

yMeThb:
HOHATH MOCTABJICHHYIO 3a/1a4dy;

HCIOJIb30BATh CBOU 3HAHUS JJIS PCIICHUSA @yHﬂaMeHTaHBHBIX " NPUKIIaAHBIX 3a/1a4;
OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOTO0 JOKA3bIBATb UJIM OIIPOBCPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAUTH aJITOPUTMbI PCUICHUA 3adad, B TOM HYHUCJIC W HECTAaHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATECIIbHO BUJACTH CJICACTBUS NMOJTYUCHHBIX PE3YJILTATOB,
TOYHO IMPEACTAaBUTb MATCMATUYICCKUC 3HAHUSA B TOIIOJIOTUH B YCTHOﬁ Y TUCHbMEHHOM (’popMe.

BJIaJeTh:

HaBBIKAMM OCBOCHHS 00JbIIOr0 00beMa HH(GOPMAIMK U PEeLIeHNUs 3a/1a4 ( B TOM YHUCIIE, CIIOKHBIX);

HaBBIKAMU CaAMOCTOSITEIbHOM pabOThl U OCBOEHUS HOBBIX TUCIMILINH;

KyJbTypOW MOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTH4eCKUX M MPUKIIAIHBIX 3a]a4, TpeOyromux
JUTSL CBOETO PELIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METOMIOB;

IMPpECAMCTHBIM A3BIKOM TOIIOJIOTUM W HAaBbIKAMHW TPAaMOTHOTO OIIMCAaHUsl PCUHICHUSA

3aJa4 H

NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

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




. Permmuts B menbix yrcnax ypaBHeHue x2+1=3y.

. Haittu nBe mocnenanue mudpsr yncna 2°100.

. BeiBectu Teopemy Ditnepa u3 Teopemsr Pepma

. HaiiTu xonmuecTBO BeIIeCTBEHHBIX XapakTepoB MO MOIy o 12.
. Haiitu Bce mepBoOOpa3Hbie KOPHU IO MOJYITIO 25.

AN D bW N =

. Jloxazarb ¢opmyny oOpameHus aisi npeoOpazoBanus Dypbe Ha KOHEUHOW abeneBoil rpyrme

3

. Joxazare paBenctBo IlapceBans ans mpeobOpasoBanusi Pypre Ha KOHEUHOW abeseBOM Tpyrmie

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Teopema o pekyppenTHoM HepaBeHcTBe. [Cormen, §4.5]

Pentenne gauckpeTHOH 3amauM  Kak BBIYMCICHHWE Habopa OyneBbix (yHKmud. CxeMmbl U3
(YHKIMOHATIBHBIX DJIEMEHTOB (ITOPUTM — TOCJIEAOBareabHOCT cxeM). basucer BO u B2.
DOKBUBAJICHTHOCTh 0a3MCOB C TOYKM 3pEHMs MOpsIKa pocTa pasMepa M IIyOMHBI cxeM. Mepsl
CJIOKHOCTHU CXEM: pa3Mep M IIyOHHa, CBsI3b IyOUHBI U BPEMEHHU BBIUUCICHUS 0TBeTa cxeMoi. OLeHKn
IyOHMHBI CXeM, TOCTPOCHHBIX 10 Gopmynam, yepe3 ux pazmep. Kimaccet NC u AC. [Bepemarunlllens,
§1.3, Teopemsr 7 u 16]

CHOXXHOCTB «CaMBIX CIIOXHBIX (DYHKIMI» OT N arpyMEHTOB. BepxHsisi onjeHKa yuciia CXeM C JaHHbIM
YHCIIOM BXOJIOB U JIaHHOH CIOKHOCTBIO. HIKHAS acuMnToTHdeckas oleHka 2n/n (MOIHOCTHON METOA
— €CJIH CJIOKHOCTb MaJIeHbKas, TO cxeM He XBaTuT). ekt LleHHoHa: mouTH Bce (PyHKIMH CIOXKHBI.
3aMeuaHMe O TUTAHTCKOW DPA3HUIE MEXIy H3BECTHBIMH OLCHKaMHU AJIsl TMOYTH BceX (QYHKIMH U
HWKHAMH OLCHKAMH JJISl KOHKPETHBIX (YHKUMHA. ACHUMITOTHYECKH ONTHMAlbHas CXema s
nemudparopa (MHIyKIUs — TPOK meet-in-the-middle). OnTumaneHas cxema JIjsl YHHBEPCAIBHOTO
MHOTOIOJNIOCHUKA  (MPOM3BOJIbHAS CXeMa —> TOMOJOIMYECKass COPTUPOBKA —>  YCTpaHEHHUE
nyonupoBanus). PopMyna pasznoxeHus: OyneBol (DYHKIMHM IO HECKOJIbKUM I€pEeMEHHbIM. BepxHsis
OIICHKA CIIOKHOCTH caMou ciioxkHOM GyHkmmm 10x2n/n. [Wegener, §4.1, §4.2]

[lapamienbHoe BEIYUCICHHE TPEPHUKCOB «IIPOU3BEACHUS» N DJIEMEHTOB ISl aCCOLMATUBHOMN ONeparum.
[Kozen, §28.3] IlpumMeHeHUs: MOCTpPOCHHE CXEM JOrapu(MUYECKOW IIyOMHBI JUIS CpPaBHEHUS H
CIIOKEHHsI 4ucesl. Bplumtanue (DONMOJHUTENBHBIN KOI), YMHOXeHHe (3-2 TpIOK), JeneHue (MeTosn
Heiotona). [Kozen, §30] (Ecnmu Her Bo3MokHOCTH uwuTarh Kozen, MOXHO OOpaTHTBCA K
[Bepemarunlllens, §1.3].)

Brruncnenue onpenenutens u oopamenue Marpul B kiacce NC: anroputm Yanckoro. [Kozen, §31]
CxemMa CyOKBaJpaTU4YHOTO pa3Mepa JJisl YMHOXKEHHS uucen: anroputMm Kapamyoe—Odmana
[Bepemarunlllens, §1.3, Teopema 13]. AHanmornyHoe MpuMEHEHUE TTOXO/A «pa3/eisili U BIaCTBYH» B
yMHOXKeHUH Matpull: anroputMm llltpaccena. [AxoXonkpodrYieman, §6.2]

Teopema Jlunrtona—JleMunno—IlIBapiia—3unmens (iemma [IBapua—3umnmens). [Kozen, §40]
Jlemma 00 n3onupoBanuu (Teopema Manmann—DBasupanu—Bazupann). [Jukna, §11.3]

Knaccet RP, co-RP u ZPP. PaBenctBo RP N co-RP = ZPP. [Cai, §5.4] [lpumeneHue jeMMbl
[IBapua—3wumnmenss B 3aJadye O CYLIECTBOBAHWU COBEPIIEHHOTO MapocoyYeTaHus (BBIYHCICHHE
OTIPEJICITUTEIIS MAaTPHUIIBI CMEKHOCTH JIBYIOJIbHOTO Tpada). [Kozen, §40.1]

BeposiTHOCTHBII MapasuieNbHbIN aITOPUTM HaXOXKICHUS COBEPIIEHHOTO MapOCOYETaHUs B ABYAOJIEHOM
rpage [MotwaniRaghavan, §12.4.2]

Teopema BurmepcoHa o MomenMpOBaHWM KOHTAKTHBIX cxeM cxemMamu 4étHocTH. [Jukna 1st edition,
Theorem 12.6]

HuckperHoe mnpeoOpazoBanue Dypre. CBa3b C 3amadeil YMHOXCHUS MHOTOWICHOB. 3aMe4aHUE O
MPUMEHEHNH B 00pa0OTKe CUTHAJIOB. ANTOpUTM ObIcTporo nmpeobpazosanusi dypwe. [acrynra, §2.6]
Anroputm Lllénxare—Iltpaccena. [ AxoXomnkpodtVYnemaH, . 7]

[MonsTne o 3amaue paHXKHPOBaHUS B MOUCKOBBIX cucTemax. CiyuaiiHoe OnmyxaaHue 1mo BeO-rpady:
PageRank. Cucrema JNHHEHHBIX ypaBHEHHH Ui €ro BblYMCIeHHSA. EIE OJHO NMpHMEHEHHE CHCTEM
JTUHEHHBIX YPaBHEHUH: BU3yaIu3amus rpad)oB ¢ IOMOIIBIO TEOpEeMbl TarTa 0 «IPYyKUHHOU YKIIAJKE.
[IprMeneHue JIMHEMHOrO IPOrpaMMHUpPOBAHUs B 3a/1a4€ O MOKpPBITUU. IIpocToe okpymieHue B 3axadye o
B3BCIICHHOM BEPUIMHHOM MOKpBITHH Tpada. BeposTHOCTHOE OKpyIlieHHEe B 3afadye O IOKPHITUH
MHOKeCTB. OCHOBaHHBIN Ha JBOWCTBEHHOCTH KOMOWMHATOPHBIM aJTrOPUTM JUIS 3aJa4H O B3BEILICHHOM
BEPIIMHHOM MOKpbITHH. [ Trevisan, §7]



[onsarue koxa, ucnpasistomero omuoku. [panunel Xemmunra u [TnotkuHa. Marpunsl Agamapa (+
HaOpOCOK [I0Ka3arenbCcTBa TeopeMbl Anamapa). Mcmonp3oBanue Marpul Axamapa Uil MOCTPOCHHS
KOZIOB, Ha KOTOpbIX focturaercs rpanuua IlmorkmHa. Kogpl XeMmMuHra (Ha KOTOPBIX IOCTHTaeTCs
rpanuna XemmuHra). [PomamenkoPymsianeslllens] [MeToquika]

[Ipumenenne Teopuu rpynmn B uHpopmatuke. Teopema bappunrrona o noctpoennn BDD koHcTanTHOM
HIMPUHBI IO OyieBo# GpopMysie ¢ TOMMHOMUATBHBIM pocToM ciiokHocTh. [Wikipedia]

Kpurepun onennBanus

- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHON MpOrpaMMbl AUCIUIIIMHBEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTABISAETCSA CTYISHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIKN B
peIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XopowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WIH B PELICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU NIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIAJCET OCHOBHBIMU pa3lelaMd Y4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3lly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIO0Ib30BaTh OTYYEeHHBIC 3HAHUS ITPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpomenenus auddepeHIIMPOBAHHOTO 3a4yeTa OOydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIUILTAHBI.



