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: Teopust uncen u anredGpoO-reoMeTpUIecKoe KOTUPOBAHNE
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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
XOJly U3JIOXKEHUS.

1. lean u 3apa4n

].le.]'lb 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 cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAaHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITBI U METOJBI
WCCIICZIOBAHUM B 001aCTH MHPOPMATHKH U BEIYMCITUTEIBHON
TEXHUKHU

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npoOiemMax HayKH U TEXHUKH B 00macTi
MH(OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
crocoOeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
IPUMEHSS 3HAHUS ¥ HaBBIKK B 00J1aCTH
MaTeMaTHKH, €CTECTBCHHBIX HayK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

(byHIaMeHTalIbHbIC TIOHATHS, 3aKOHBI, TEOPUHU aJIeTOpaNyeCcKX METOAOB B TECOPUHU YUCET;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX PA3eNIOB TEOPHH ajJerOpandecKux METOJOB B TEOPHH

YHUCel;

MOHATHSI, aKCUOMBI, METOJbI JOKA3aTEIbCTB U JOKA3aTEIbCTBA OCHOBHBIX TEOPEM B pasjeiax,
BXOISNIMX B 0230BYIO 4aCTh IIMKJIA TEOPUH AJIErOpandecKux METOIOB B TEOPUH YUCEIT;
OCHOBHBIC CBOICTBAa COOTBETCTBYIOIINX MAaTEMAaTHISCKUX OOBEKTOB;
aHAJIUTUYECKHE W YUCJICHHbIE MOAXOABI M METOMABI AJSl PEIIEHUS THUIOBBIX MPUKIAIHBIX 3a7ad
TEOpHH aJerOpandecKuX METOJIOB B TEOPHH YUCEL.

YMETB:




IMOHATH MOCTABJICHHYIO 3a/1a4y;

HCIOJIb30BATh CBOU 3HAHUS JJIS PCIICHUSA @yHﬂaMeHTaHBHBIX " NPUKIIAAHBbIX 3a/1a4;

OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;

CTPOT0 JOKA3bIBATb UJIM OIIPOBCPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAUTH aJITOPUTMBbI PCUICHUA 3ada4d, B TOM HYHUCJIC W HECTAaHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATECIIbHO BUJACTD CJICACTBUS NMOJTYUCHHBIX PE3YJIbTATOB,
TOYHO IMPEACTAaBUTb MATCMATUYICCKUC 3HAHUSA B TOIIOJIOTUU B YCTHOﬁ W TUCHbMEHHOM (1)opMe.

BJIAJIETh:

HaBBIKAMM OCBOCHHS 00JBIIOr0 00beMa HH(POPMAIMK U PEeLIeHNUs 3a/1a4 ( B TOM YHUCIIE, CIIOKHBIX);
HaBBIKAMU CaMOCTOSITEIbHON pabOThl U OCBOEHUS HOBBIX ITUCIMILINH;
KyJBbTypO# TOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTH4eCKUX M MPUKIIAIHBIX 3a7a4, TPeOyromux
JUTSL CBOETO PEIIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METOMIOB;

MNPpECAMCTHBIM A3BIKOM TOIIOJIOTMM W HAaBbIKAMHW TPaMOTHOTO OIIMCAaHUs PCUHICHUSA

NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

3aJa4 H

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Teopema 0 peKyppEeHTHOM HEPaBEHCTBE 14 6
[lapamienbHoe BbIYMCICHUE NPEPUKCOB
2 (TPOM3BEACHUS» N JJIEMEHTOB IS 14 6
ACCOLIMaTUBHOM OTepanuu
Teopema
3 Jlunrona—/leMumno—IlIBapra—3unme 12 6
s
4 [lonsatne o 3amadue paHXUPOBaHHUA B 10 6
IIOMCKOBBIX CUCTEMAX
5 [TonsTHE KOMa, MCTIPABIISIONIETO OLIMOKH. 10 6
I'panuuer Xemmunra u [1noTkuna
Hroro yacos 60 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 3 (Ocennuii)

1. Teopema 0 peKyppEeHTHOM HEPaBEHCTBE

Pemienne pauckpeTHOW 3amauyd  Kak BbIYMCICHHE Habopa OyneBbix ¢yHKuuil. Cxembl u3
(GYHKIIMOHATIBHBIX JIEMEHTOB (aJTOPUTM — MOCIEIOBATEIBHOCTh CXeM). Mepbl CIO)KHOCTU CXEM:
pasmep M miyOMHA, CBSI3b IIyOMHBI M BPEMEHHM BBIYMCIICHUS OoTBeTa cxemoil. basucet BO u B2.
DKBUBAJICHTHOCTh 0a3MCOB C TOYKM 3pEHMs IMOpAAKAa pocTa pa3Mepa M DIyOMHBI cxeM. OueHkKu
IyOHMHBI CXEM, TIOCTPOCHHBIX N0 (hopmynam, yepes ux pasmep. Kimaccet NC u AC.



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

CIOXXHOCTB «CaMbIX CIOKHBIX (PyHKIHMIDY OT n arpyMeHTOB. BepXHsisl OlleHKa YHCiIa CXeM C IaHHBIM
YHCIIOM BXOJOB M JIAaHHOHM CIIOKHOCTBIO. HIDKHSS acMMITOTHYECKas OLeHKa 2n/n (MOIIHOCTHOM
METOJI — €CJIH CIOKHOCTh MalleHbKasi, TO cxeM He XBaTHT). Dddekr llleHHOHa: modTH BCe PyHKIIMU
CIIOXKHBI. 3aMEYaHHWE O THIaHTCKOM pa3HMIE MEXKIY H3BECTHBIMH OLIGHKAMH JUIsl TIOYTH BCEX
(GyHKIMH 1 HIDKHUMH OLIEHKaMHM JUI KOHKPETHBIX (yHKINH. ACUMITOTHYECKH ONTHMAJIbHAsI CXeMa
JUTsL lermugparopa (MHIYKIUS — TPIOK meet-in-the-middle).

3. Teopema Jluntona—/IeMwumnmo—IIIBapma—3urmens
Brrunciienne onpenenutens u obpamienne Matpuil B kitacce NC: anroputm YaHCKoTO.
4. IlonsTue o 3aa4e paH>XUPOBAHUS B TIOMCKOBBIX CUCTEMAX

AHamornyHoe NPUMEHEHUE MOAXOAA «pasfeiisiii M BIACTBYI» B YMHOXEHUM MATpUI] aJITOPUTM
[ITpaccena.

5. llonsiTue kona, ctpassitomero ommoku. ['pannipl Xemmunra u [notkinaa

[IprMeneHue JTMHEWHOrO IPOrpaMMUPOBaHUs B 3a7ade O NOKphITUM. IIpocToe okpymieHue B 3axade
0 B3BELICHHOM BEPIIMHHOM MOKPHITHU rpada. BeposTHOCTHOE OKpyIieHHEe B 3a7adye O MOKPBITHH
MHO)KeCTB. OCHOBaHHBIN Ha JBOHCTBEHHOCTH KOMOMHATOPHBIM adTrOPUTM JUIA 33ja4i O B3BELICHHOM
BEPIIMHHOM MOKPBITHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. SI3b1ku u ucuncienus [Tekct] : TeKIuu 1mo Mar. joruke u Teopun anroputMoB / H. K. Bepemarun,
A. lllens .— 3-¢ m3a., mon. — M. : MITHMO, 2008 .— 288 c.

2. Anroputmsl [Tekcr] : [yue6. mocobue ms By3oB] / C. Hacrynta, X. [lanagumutpuy, Y. Bazupanu ;
niep. ¢ anm. A. A. Kynuxkosa ; mog pea. A. lens .— M. : MIITHMO, 2014 .— 320 c.

3. BBesieHHE B TEOpHUIO aBTOMATOB, S3bIKOB 1 Bbuncienui [ Tekcer] //1. Xonkpodt, P. Moteanu, /1.
VYnemas ; niep. ¢ aunt. O. W. Bacwuisik [u ap.], [y4e0. mocobue st By30B]. -M, Bunbsamc, 2018

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

JomnonHurensHas aureparypa

1. Jleknuu 1o 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 HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nexuuoHHBIX 3aHATHAIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/II\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO

Npe3eHTAlUMN.
B mporiecce camocTosTenbHOM padOThl 00YYArOIIUXCSI BO3MOXXHO UCTIOJIB30BAaHUE TAKUX ITPOTPAMMHBIX

cpenacts, kak Mathcad, MATLAB, Maple u ap.
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

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

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

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
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 cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH(H)OPMATUKU U
BBIYMCIIUTEIBHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4ecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynabrare wu3y4eHUs IUCHUTUTAHBI
00yJaromuiics JOKeH:

3HATb:

((TeOpI/ISI YUCCII H anrero—reOMeTquecxoe KOAUPOBAHUC»

(byHIaMeHTaIbHbIC TIOHATHS, 3aKOHBI, TCOPUHU aJIeTOpayeCcKX METOAOB B TECOPUHU YHUCET;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX Pa3esIOB TEOPHH ajJerOpandecKux METOJOB B TEOPHH

YHUCel;

MOHATHSI, aKCHOMBI, METOJbI JOKA3aTEIbCTB U JOKA3aTEIbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOISNIMX B 0230BYIO 4aCTh IMKJIA TEOPUH AJIerOpandecKux METOIOB B TEOPUH YUCEIT;
OCHOBHBIC CBOICTBAa COOTBETCTBYIOIINX MAaTEMAaTHIECKUX OOBEKTOB;
aHAJIUTUYECKHE W YUCJICHHbIE MOAXOABI M METOMABI JJSl PEIIEHUS THUIOBBIX MPUKIAIHBIX 3a7ad
TEOpHH aJerOpandecKuX METOJIOB B TEOPHH YUCEL.

yMeTh:
MOHATH MOCTABIEHHYIO 3a4a4y;

UCTIONIB30BaTh CBOU 3HAHUS JUIA pelIeHus (PyHAaMEHTaIbHBIX U IPUKIAIHBIX 3a/1a4;
OIIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 3aa4;
CTPOI'0 JOKa3bIBaTh WIIM ONPOBEPIaTh YyTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM 4YHCIE€ U HECTaHJAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTaTOB;
TOYHO MPEACTaBUTh MaTEMaTH4YeCKNE 3HAHUS B TOMOJIOTUH B YCTHON U MMCBMEHHOU (opMme.

BJA€Th:

HaBEIKAMU OCBOEHUS OOJILIIOr0 00beMa I/IH(I)OpMaLII/II/I " pCUICHHUA 3a1a4 ( B TOM 4YHCIJIC, CJ'IO)KHBIX);

HaBBIKAMH CaMOCTOSITEJIbHON pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH;

KyanypOf/'I IMOCTAaHOBKH, aHaJin3a U pCHICHUA MATCMATUYCCKUX U MPUKIIAAHBIX 3a1a4, TpC6YIOH_II/IX
JJIA CBOCTO PCIICHU UCIIOJIBb30BAHUA MATECMATUICCKUX MTOAXO0A0B U MECTOAOB,

OpCAMCTHBIM SA3BIKOM TOIIOJIOTMM W HABBIKAMU TI'PAMOTHOIO OIMMCAHUSA PCIICHUA

3amad u

[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. Pemuts B menbix yrcnax ypaBHeHue X 2+1=3y.

2. Haiitu ne nmocneanue mudpsr yrcna 2°100.

3. BriBectu Teopemy Ditnepa u3 Teopemsl Pepma

4. HaiiT KOMTU4ECTBO BEUIECTBEHHBIX XapaKTEPOB MO MOAYIO 12.




5. Haiitu Bce mepBoOOpa3Hbie KOPHU IO MOJYITIO 25.
6. Jlokazare ¢opmyny oOpamenus aiasi npeoOpazoBanus @Dypbe Ha KOHEUHOW abeneBoil rpyrmre

7. Hoxazare paBenctBo IlapceBanst ans mpeoOpazoBanusi Pypre Ha KOHEUHOW abesieBOM Tpyrmie

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaroumuxcst

Teopema o pekyppentHoM HepaBeHcTBe. [Cormen, §4.5]

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

CHOXXHOCTB «CaMBIX CIIOXHBIX (DYHKIMI» OT N arpyMEHTOB. BepxHsisi onjeHKa yuciia cXeM C JaHHBIM
YHCIIOM BXOJOB U JIaHHOH CIOKHOCTBIO. HIKHAS acuMnToTHyeckas oleHka 2n/n (MOIHOCTHON METOA
— €CJIH CJIOKHOCTb MaJIeHbKas, TO cxeM He XBaTuT). ekt LleHHoHa: mouTH Bce (PyHKIMH CIOXKHBI.
3aMeuaHMe O TUTAHTCKOW DPAa3HUIE MEXIy H3BECTHBIMH OLCHKAMHU MAJIsl TMOYTH BceX (QYHKIMH U
HWKHAMH OLCHKAMM JJIsl KOHKPETHBIX (YHKUMHA. ACHUMITOTHYECKH ONTHMAlbHAs CXema s
nemudparopa (MHIYKIUS — TPrOK meet-in-the-middle). OnTumansHas cxema JIjsl YHUBEPCAIBHOTO
MHOTOIONIIOCHUKA (MIPOM3BOJIbBHAS CXeMa —> TOIOJOIMYECKass COPTUPOBKA —>  YCTpaHEHHE
nyonupoBanus). PopMyna pasznoxeHus: OyneBol (DyHKIMHM IO HECKOJIBKHM I€pEeMEHHbIM. BepxHsis
OIICHKA CIIOKHOCTH caMou ciioxkHOl pyHkmmm 10x2n/n. [Wegener, §4.1, §4.2]

[lapamienbHoe BeIYUCICHHE TPEPHUKCOB «IIPOU3BEACHUS» N DJIEMEHTOB ISl aCCOLMATUBHOM ONepari.
[Kozen, §28.3] IlpumMeHeHUs: MOCTpOCHHE CXEM JOrapu(MUYECKOW TIIyOMHBI IS CpPaBHEHUS H
CIIOKEHHs 4ucesl. Bplumtanue (DONMOJHUTENBHBIN KOI), yMHOKeHHe (3-2 TpIOK), JeneHue (MEeTon
Heiotona). [Kozen, §30] (Ecnmu Her Bo3MokHOCTH uwuTarh Kozen, MOXHO OOpaTHThCA K
[Bepemarunlllens, §1.3].)

Brruncnenue onpenenutens u oopamenue Marpul B kiacce NC: anroputm Yanckoro. [Kozen, §31]
CxemMa CyOKBaJpaTU4YHOTO pa3Mepa JUisl YMHOXKEHHS uucen: anroputMm Kapamyoei—Odmana
[Bepemarunlllens, §1.3, Teopema 13]. AHanornyHoe MpUMEHEHUE TIOXO/A «pa3/Ieisil U BIaCTBYH» B
yMHOXKeHUH Matpull: anroputMm llltpaccena. [AxoXonkpodtYieman, §6.2]

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

Knaccet RP, co-RP u ZPP. PaBenctBo RP N co-RP = ZPP. [Cai, §5.4] [lpumeneHue jeMMbI
[IBapua—3wumnmenss B 3aJadye O CYLIECTBOBAHWU COBEPIIEHHOTO MapocoyYeTaHus (BBIYMCICHHE
OTIPEJICIIUTEIISI MAaTPHUIIBI CMEKHOCTH JIBY/IOJIbHOTO Tpada). [Kozen, §40.1]

BeposiTHOCTHBIN NapayuieabHbII aJITOPUTM HaXOXKIEHUSI COBEPILEHHOI'O IIapOCOYETaHus B ABYJOIbHOM
rpage [MotwaniRaghavan, §12.4.2]

Teopema BurnepcoHa o MomenMpoBaHUM KOHTAKTHBIX cxeM cxemMamu 4€tHocTH. [Jukna 1st edition,
Theorem 12.6]

HuckperHoe mnpeobpazoBanne Pypre. CBs3b C 3amadeid YMHOKEHHS MHOTOYJICHOB. 3aME4aHUE O
MPUMEHEHNH B 00pa0OTKe CUTHAJIOB. ANTOpUTM ObIcTporo nmpeobpazosanusi dypwe. [acrynTa, §2.6]
Anroputm Lllénxare—Iltpaccena. [ AxoXonkpodtVYnemaH, 1. 7]

[Monstne o 3amaue paHXKHPOBaHUS B MOUCKOBBIX cucTemax. CiyuaiiHoe OnmyxaaHue 1mo BeO-rpady:
PageRank. Cucrema nMHEHHBIX ypaBHEHHMH Ui €rO BbIYMCICHHUSA. EImE omHO MpUMEHEHHE CHCTEM
JTUHEHHBIX YPaBHEHUH: BU3yaIu3amus rpad)oB ¢ IOMOIIBIO TEOpEeMbl TarTa 0 «IPYyKUHHOU YKIIAJKE.
[IprMeneHne JIMHEMHOrO IPOrpaMMHUpPOBAHUs B 3a/1a4e O MOKpPBITUU. IIpocToe okpymieHue B 3axadye o
B3BEILIEHHOM BEPIIMHHOM IMOKPBHITUH rpada. BeposTHOCTHOE OKpyIlieHHE B 3ajgade O IOKPBITHH
MHO)XeCTB. OCHOBaHHBIN Ha JBOWCTBEHHOCTH KOMOMHATOPHBIM aJTrOPUTM JUIS 33aJa4H O B3BEILICHHOM
BEPIIMHHOM MOKpbITHH. [ Trevisan, §7]

[lonarue xoxa, ucnpasistomero omnoOku. [panunel Xemmunra u [Inotkuna. Marpunst Anamapa (+
HaOpOCOK J0KazaTelabcTBA TeopeMbl Anamapa). Mcrnonb3oBanue MaTpul Anamapa Al TMOCTPOCHUS
KOJZIOB, Ha KOTOpHIX Jocturaercsi rpanuna lliorkuna. Kogsl XemMmuHra (Ha KOTOPBIX JOCTHUTAETCs
rpanuna Xemmunra). [PomamenkoPymsaneslllens] [MeToquykal

[Mpumenenue Teopuu rpymi B uHGopmatrke. Teopema bappunrrona o mocrpoeanu BDD xoHcTaHTHOM
LIMPHUHBI IO OyneBoil popMysie ¢ HOMMHOMUATBHBIM pocToM ciokHocTh. [Wikipedial]



Kpurepun onennBanus

- omenka «ormuuHo  (10)»  BeIcTaBisieTCs  CTYACGHTY, IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnn

- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHUKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLIeHKa «xopouio (7)» BBICTAaBISETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

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

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MNPAKTHKE, HO JONMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJICET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOI0 MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBHIH HE 3HaeT Oouiblleill 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)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

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



