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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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

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 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTAIbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.1 3maer ®u cmoco0eH  HCHOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
Hay4YHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIMITEI U METOJBI
WCCIICZIOBAaHU B 00NacTH TPUKIAJHOW MaTeMaruku U
UH(POPMATUKU

OIIK-2 CriocobeH coBepIIEHCTBOBATh U
peann30BbIBaTh HOBBIC MaTEMaTHYECCKUE
METO/Ibl peIICHHS TPUKIIAIHbIX 321249

OIIK-2.2  Cnoco0eH  OUEHHTh  aAKTyalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOEH Mpo(eCcCHOHANBHOM 001acTn

OIIK-3 CriocobeH pa3pabaThiBaTh
MaTeMaTHYEeCKHE MOJICIH ¥ TPOBOAUTH UX

OIIK-3.2 Bnazmeer wuccieqoBaTeIbCKUMA METOAAMH U
CIIOCOOEH WCTONBh30BaTh WX MPH PENICHWH HOBBIX 3a/ad,

aHaJM3 MIPU PEIIeHUH 33/1a4 B 001aCTH NpUMEHsAs 3HaHMA U3 pa3IM4yHbIX oOjacTeil  Hayku
npodecCHOHAIBHON IS TeTbHOCTH (TEXHUKH)
OIIK-4.1 YMmeer NPUMEHSATh
OIIK-4 Criocoben kKoOMOMHUPOBATh U p
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL

aJanTHPOBATh CYLIECTBYIOIINE
nH()OPMaOHHO-KOMMYHUKAITMOHHBIE
TEXHOJIOTHH JIJIs pelIeH s 3a7a4 B 00IacTu
npoecCuoOHaTbHON e TEIHHOCTH

MOWCKa W aHaimm3a npodeccHoHaNFHONH HWH(pOpMAaIHy,
BBIZICJICHHST B  HEW  IVIAaBHOTO,  CTPYKTYPHUPOBaHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJE AHAIUTHYCCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUAMHU

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TETLHOCTH

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu MoaeneH
MpPOrpaMMHOTO OOECHeyeHuss B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUM C BEIOPAHHOW METOIUKOU

IIK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaIaMH, YCTHOTO, TUCbMEHHOTO U
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSIX) XapakTepa,
MPE/CTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIICAOBAaHUH, TPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, pepepupoBanus padoT

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HaTh:
(byHIaMeHTalIbHBIC TIOHATHS, 3aKOHBI, TEOPUHU aJIeTOpaNyeCcKUX METOAOB B TEOPUHU YUCET;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX Pa3esIOB TEOPHH ajJerOpandecKux METOJOB B TEOPHH
qucel;
MOHATHUS, aKCHOMBI, METOIBI JIOKAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,
BXOJSIIMX B 0a30BYIO YaCTh IIUKJIA TEOPHH AJIErOpandecKuX METOJ0B B TEOPHU YHCET;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;
AQHAJIUTUYECKUE U UYUCIIEHHBIE IOAXOIbl U METOIbl JJIs PELICHUs THUIIOBBIX NPUKIAIHBIX 3a1ad
TEOpHUH AJIETOPanvdecKX METOJOB B TCOPHH YHCEIL.
YMETB!
MOHATH OCTABJICHHYIO 3a/1a4y;
UCTIONIb30BaTh CBOU 3HAHUS JUI pelIeHus (PyHAaMEHTaIbHBIX U IPUKIAIHBIX 3a/1a4;
OLICHUBATh KOPPEKTHOCTH MOCTAaHOBOK 33]1ay;
CTPOI'0 JOKa3bIBaTh WIIM ONPOBEPIaTh YTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM 4YHCIE€ U HECTaHJAPTHBIX, U
[IPOBOJUTH UX aHAIIN3;
CaMOCTOSITEIbHO BUIETh CIIEICTBUS MMOJyYEHHBIX PE3YJIbTATOB;
TOYHO MPEACTaBUTh MaTEMaTH4YeCKNE 3HAHUS B TONOJIOTUH B YCTHOM U MMCBMEHHOU (opMme.
BJIAJIETh:
HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMALIMU U PeIeHHs 3a1a4 ( B TOM YHUCIIE, CJIOKHBIX);
HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;
KYJABTYpOI MIOCTAaHOBKH, aHAJIM3a U PEILICHUS] MaTeMaTUYeCKUX U MPHUKIAIHBIX 3a/1a4, TPeOyIOmux
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOJIX0JJ0B U METO/IOB;
MIPEIMETHBIM SI3BIKOM TOIIOJIOTUM M HaBbIKAMH TPAMOTHOTO OIMCAaHUS pEIICHUs 3agad U
[IPEJCTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

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

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

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | 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 ONEPALUU

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 (Ocennuii)
1. Teopema 0 peKyppeHTHOM HEPABCHCTBE

Pentenne JuickpeTHOW 3alauu  Kak BBIYHMCICHHE HaOopa OyneBbIX 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, IOCTPOSHHBIX 10 (hopMmynaM, uepe3 ux pazmep. Kimaceet NC u AC.

2. IlapamnensHOe BBIYUCICHHE INMPE(UKCOB «IPOU3BEACHUS» N IEMEHTOB Ul aCCOLMATHBHOM
olrepanuu

CIOXXHOCTB «CaMbIX CIOXKHBIX (PyHKIHMIDY OT n arpyMeHTOB. BepXHsis OlleHKa YHCiIa CXeM C IaHHBIM
YHCIIOM BXOJIOB M JIAaHHOHM CIIOKHOCTBIO. HIDKHSS acMMITOTHYEcKas OleHKa 2n/n (MOIIHOCTHOM
METOJI — €CJIH CIOKHOCTh MaJlleHbKasi, TO cxeM He XBaTHT). D¢ dekr llleHHOHa: modTH Bce PyHKIIMU
CIIOXKHBI. 3aMEYaHHWE O THIaHTCKOM pa3HMIE MEXKIY H3BECTHBIMH OIICGHKAMH JUIsl TIOYTH BCEX
(GyHKIMH 1 HIDKHUMH OLIEHKaMHM JUI KOHKPETHBIX (PyHKINH. ACUMITOTHYECKH ONTHMaJIbHAsI CXeMa
JUTsE iermugparopa (MHIYKIUS — TPIOK meet-in-the-middle).

3. Teopema Jluntona—/IeMwmmmo—IIIBapma—3urmens
Brruncnienne onpenenutens u obpamnienne marpuil B kiacce NC: anropurm YaHckoro.
4. IlonsTue o 3aa4e paH>XUPOBAHUS B TIOMCKOBBIX CUCTEMAX

AHanornyHoe NPUMEHEHUE MOAXOAA «pasfeiisaiii W BIACTBYI» B YMHOXXEHUM MATpHI] aJITOPUTM
[ITpaccena.

5. llonsiTue Kona, ctpasisiromero ommoku. ['pannipl Xemmunra u [notkuna

[IprMeneHue JTMHEWHOrO IPOrpaMMUPOBaHUs B 3aJade O NOKphITUM. IIpocToe okpymieHue B 3axade
0 B3BELICHHOM BEPIIMHHOM MOKPHITHU rpada. BeposTHOCTHOE OKpyIieHHEe B 3a7adye O MOKPBITUH
MHOXeCTB. OCHOBaHHBIN Ha JBOMCTBEHHOCTH KOMOMHATOPHBIM adTrOPUTM JUIA 33ja4i O B3BELICHHOM
BEPIIMHHOM MOKPBITHH.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrannapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas nuTeparypa

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. Kynukosa ; mog pea. A. llens .— M. : MITHMO, 2014 .— 320 c.

3. BBesieHHE B TEOpHUIO aBTOMATOB, S3bIKOB | Bbuucienui [ Tekcr] //1. Xonkpodt, P. MotBanu, /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 uza.] — M : MIUHMO, 2011 .— 80 c.

JomnonHurensHas aureparypa

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



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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIIOYask IEMOHCTPALIHIO
MIpE3EHTalNH.

B nporiecce camMocTosSTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u np.

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

1. PexoMenayercs yCHENmIHO cJaBaTh KOHTPOJIbHBIE pabOTHI, TaK KaK OSTO YMPOIIAET HTOTOBYIO
aTTECTALUIO IO MPEIMETY.

2. 111 MOATOTOBKM K UTOTOBOM aTTeCTallMM MO MPEAMETY JIyYIlle BCETO MOJb30BAaThCs MaTepuaiaMu
JICKITMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEHTaNbHOMN U PUKIIAJTHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nH(POPMATUKN

OIIK-2 CriocoOeH coBepIIeHCTBOBATh U
peann30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIAIHBIX 33/1a4

OIIK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
MPAaKTHYECKYIO0 3HAYMMOCTh TPUKIAIHBIX MaTeMaTHYeCKUX
WCCIIeZIOBAHU B CBOCH MPOo(eCCHOHANBHOM 001acTn

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJICIH 1 IPOBOAUTH UX

OIIK-3.2 Bnazmeer wucciieqoBarejbCKUMU METONAMH U
CHocOoOEH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,

aHaJIM3 MPU PEIICHUH 33/1a9 B 001aCTH NpUMEHsIsT 3HAaHHWA W3 PasIu4yHbIX oOnacTteil  Hayku
npodeCcCUOHATBHOM JIeITENLHOCTH (TexHuKn)
OIIK-4.1 Ymeer MIPUMEHSTh
OIIK-4 CriocobeH KOMOMHUPOBATh U p
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS

aJanTHpOBATh CYLIECTBYIOIINE
MH()OPMaNOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH ISl PeILieHHs 3a/1a4 B 00J1acTh
npodeccuoHaIBHON 1S TeIbHOCTH

MOWCKa W aHamu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
ohopMIIeHHST M TPEACTAaBICHHS B BUJE AHAIUTHYCCKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJITAMH ¥ PEKOMEHTIAIIHSIMHU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIEMOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JISATEILHOCTH

[IK-1.2 YMmeer pemars Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHedeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAaHHOW METOAUKOU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJaMH1, YCTHOTO, TUCBMEHHOTO U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynabrare wu3y4eHHs IUCHUTUTAHBI
00yJaromuiics JOKeH:

3HATb:

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

(byHIaMeHTalIbHBIC TIOHATHS, 3aKOHBI, TEOPUHU aJIeTrOpayecKUX METOAOB B TECOPHUHU YUCET;
COBpPEMEHHBIE MMPOOJIEMBI COOTBETCTBYIOLINX Pa3esIOB TEOPHH ajJerOpandecKux METOJOB B TEOPHH

YHUCel;

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

yMeTh:




IIOHATH IIOCTABJICHHYIO 3a/1a4y;
WCIOJIBb30BaTh CBOM 3HAHUS JJIS pelieHus! (yHAaMEHTAIbHBIX U MIPUKJIAIHBIX 33]1a4;
OLICHUBAaTh KOPPEKTHOCTH IOCTAaHOBOK 33/1ay;
CTPOTO JOKA3bIBATH WIIM OIIPOBEPraTh YTBEPKICHNUE;
CaMOCTOSITEIbHO HaXOAWUTh AJITOPUTMbl pEIIEHUs 3ajad, B TOM YHUCJIE U HECTAHJApTHBIX, U
MPOBOJUTH UX aHAIIN3;
CaMOCTOSITEIbHO BUIETh CIEICTBUS [10JIyYEHHBIX PE3YJIbTATOB;
TOYHO NPEACTABUTh MaTeMaTHUECKHUE 3HAHUS B TOTIOJIOTUH B YCTHON M MUCHbMEHHOU (hopme.
BJIaJeTh:
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;
IPEIMETHBIM $3bIKOM TOIIOJIOTUM U HaBbIKAMH IPaMOTHOIO OIMCAHMs peLIeHUs 3aiad U
MIPENCTABIEHUS OITYYEHHBIX PE3YJIbTaTOB.

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

1. PemmuTs B nenbIxX ynciaax ypaBHeHue X 2+1=3y.

2. Haiitu nBe nocnemaane nudpst gyucia 2°100.

3. BeiBectu Teopemy Jitnepa u3 Teopembl Depma

4. HaliTu KOJIMYECTBO BEILIECTBEHHBIX XapaKTEepOB MO MOAYIIO 12.

5. Haiitu Bce mepBooOpa3Hbie KOPHU IO MOZYIIIO 25.

6. Joxazare ¢opmyny oOpamenus ansi npeoOpazoBanus Dypbe Ha KOHEUHOW abeneBoil rpymre

7. Hokazars paBenctBo I[lapceBanst ans mpeoOpasoBanuss Dypre Ha KOHEUHOW abelieBOW TpyrIe

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Teopema o pexyppenTHOM HepaBeHCTBe. [Cormen, §4.5]

Pemienne guckpeTHOM 3amauM  Kak BblYMCIeHHE Habopa OyneBbix (yHkumid. Cxembl U3
(YHKIIMOHATIGHBIX JIIEMEHTOB (ITOPUTM — TOCJEA0BarelbHOCTh cxeM). bazucer BO u B2.
OKBHUBAJICHTHOCTh 0a3MCOB C TOYKM 3pEHHS MOpsAIKAa pOCTa pa3Mepa M DIyOuHBI cxeM. Mepbl
CIIOKHOCTH CXEeM: pa3Mep U NIyOrHa, CBA3b ITyOWHBI M BpEMEHH BBIUYMCIICHHS OTBeTa cxeMoi. OLeHKH
[IyOMHBI CXEeM, TOCTPOCHHBIX Mo Gopmynam, yepes ux pasmep. Kimaccet NC u AC. [Bepemarunlllens,
§1.3, Teopemsr 7 u 16]

CIIO)KHOCTh «CaMbIX CIOKHBIX (DyHKLHMID» OT n arpyMeHTOB. BepXHssl olleHKa Yucia CXeM C JaHHBIM
YHCIIOM BXOJOB M JAHHOM CIIOKHOCTHI0. HIDKHSAS acuMITOTHYECKas OLeHKa 2n/n (MOIIHOCTHON METO.
— €CJIM CJIOKHOCTh MaJleHbKast, To cxeM He XBatuT). ekt [lleHHoHa: mouTH Bce (PyHKIMH CIOXKHBI.
3aMeyaHne O THraHTCKOM Ppa3HUIE MEXIY H3BECTHBIMH OLEHKAMHU I MOYTH BCeX (PYyHKIUHA H
HIDKHUMH OLIGHKaMM JUI KOHKPETHBIX (YHKIMH. ACHMIOTOTHYECKM ONTHMAalbHas cxeMma st
nemudparopa (MHIyKOUsT — TPrOK meet-in-the-middle). OnTumaneHas cxema ajsl YHUBEPCAIbHOTO
MHOTOIOJIIOCHUKA  (TIPOM3BOJIbHAS CXe€Ma —>  TOINOJOTMYEecKas COPTHPOBKA —  yCTpaHCHHE
nyonmupoBanusi). @opmyna pasnoxenus OyiieBo (YHKUMH MO HECKOJIBKHM IEpPEeMEHHBIM. Bepxnss
OIIEHKA CIIOKHOCTH caMoll cnoxxHol QyHkmu 10%2n/n. [Wegener, §4.1, §4.2]

[TapannenbHOe BHIYUCICHNE PEPUKCOB «IIPOU3BEACHHS» N 3JIEMEHTOB Ul aCCOLMATUBHON OIepalyu.
[Kozen, §28.3] IlpumMeHeHHs: MOCTPOCHHE CXEM JOTrapu(MUUYECKON IIyOMHBI Ui CPaBHEHUS H
CIIOKEHHs 4yucell. BelunTanue (IOMOTHHUTENBHBIN KOI), YMHOKeHHe (3-2 TpIOK), JeneHue (MEeToj
Hrrorona). [Kozen, §30] (Ecmu Her Bo3MoxkHOCTH uyHuTarh Kozen, MOXHO o00paTuThCsS K
[Bepemarunlllens, §1.3].)

Beruncnenune onpeaenutens u oopamenue Marpul] B kiacce NC: anroputm Yanckoro. [Kozen, §31]
CxemMa cyOKBaZpaTM4HOTO pasMmepa sl YMHOXKEHHs uucesn: anroputMm KapamyOs—Odmana
[Bepemarunlllens, §1.3, Teopema 13]. AHanornyHoe nmpuMeHEHUE MOIXO0/A «Pa3/eisiil U BIaCTBY» B
yMHO)KeHUH MaTtpull: anroputm Ll tpaccena. [AxoXonkpodtYieman, §6.2]

Teopema Jluntona—JeMumno—IlBapua—3unnens (nemma IBapua—3unmens). [Kozen, §40]
Jlemma 00 u3onupoBanuu (Teopema Manmann—Basupanu—Bazupann). [Jukna, §11.3]



Kimaccet RP, co-RP u ZPP. PaBernctBo RP N co-RP = ZPP. [Cai, §5.4] [lpumeHeHue neMMBbI
[lIBapia—3unmenss B 3ajai€ O CYLIIECTBOBAHMM COBEPIIEHHOIO MapoCcO4YeTaHus (BBIYMCIICHHE
OTIPEACITUTEINSI MaTPHUIIBI CMEXHOCTH ABYNOJIEHOTO rpada). [Kozen, §40.1]

BeposiTHOCTHBIN MapajuiedbHbBII aITOPUTM HaXOXKIEHHUsI COBEPIICHHOTO MapOCOYETaHHsI B ABYAOIbHOM
rpade [MotwaniRaghavan, §12.4.2]

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

HuckperHoe mpeoOpazoBanne Dypre. CBs3b C 3ajadeidl YMHOKEHUSI MHOTOYJICHOB. 3aMe4aHHE O
MpPUMEHEHHH B 00paboTKe CUTHAJIOB. AnropuTM ObicTporo npeobpazosanusi Oypee. [HacrynTa, §2.6]
Anroputm [Iéaxare—IlTpaccena. [AxoXonkpodtYnbmaH, . 7]

[lonatue o 3amaue paHXMpPOBaHUS B MOUCKOBBIX cucTemax. CiyudaiiHoe OnmyxnaHue mo BeO-rpady:
PageRank. Cucrema nMHEHHBIX ypaBHEHUH JUIs €rO BbIYMCICHHUs. EIE ofHO MpUMEHEHUE CHCTEM
JMHEHWHBIX YPaBHEHUH: BU3yaIu3anus rpad)oB ¢ IOMOIIBIO TEOPEMBI TarTa O «IpY>KUHHON YKIIAJKe».
[IpumeHeHne NTMHEHHOTO MPOrpaMMHUPOBAHUs B 3a1a4de 0 NOKpwITUH. [IpocToe okpyrieHue B 3ajgade o
B3BELICHHOM BEPUIMHHOM MOKPBHITHH Tpada. BeposTHOCTHOE OKpyIlieHHE B 3afadye O IMOKPBITHUH
MHOXeCTB. OCHOBaHHBIA Ha ABOMCTBEHHOCTH KOMOMHATOPHBIMA aJITOPUTM JIS 33[Ja4dl O B3BEILICHHOM
BEPIIMHHOM MOKpbITHH. [ Trevisan, §7]

[onsarue koxa, ucnpasistomero omuoku. [panunel Xemmunra u [TnotkuHa. Marpunsl Agamapa (+
HaOpOCOK [I0Ka3arenbCcTBa TeopeMmbl Anamapa). Mcmonp3oBanue Marpul Axamapa Ui MOCTPOCHHS
KOZIOB, Ha KOTOpbIX focturaercs rpanuua IlmorkmHa. Kompl XemMuHra (Ha KOTOPBIX IOCTHTaeTCs
rpanuna XemmuHra). [PomamenkoPymsaneslllens] [MeToquika]

[Ipumenenune Teopuu rpynmn B uHpopmatuke. Teopema bappunrrona o noctpoeann BDD koHcTanTHOM
HIMPUHBI IO OyieBoi GpopMysie ¢ TONMHOMUATBHBIM pocToM ciokHocTh. [Wikipedia]

Kpurepun onennBanus
- omenka «ormuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNU KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI
- omeHka  «oramuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOM MporpaMMbl AUCIUIIIIMHBL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin
- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PELICHUH KOHKPETHBIX 3ajia4, U IPaBUIIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- OILIEHKa «xopoluo (7)» BbICTaBISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuaj, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYAEHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraetr
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHWS Ha MPAKTUKE, HO JOIYCKAE€T B OTBETE WM B PEIICHUH
3aJ1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJCET OCHOBHBIMU pa3lelaMyd Y4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;



- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HAeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpomenenus auddepeHIMPOBAHHOTO 3a4yeTa OO0ydaromuecs MOTYT —I0JIb30BaThCS
MPOTrPaMMON JUCIIUILTAHBI.



