Kypc «OcHoebl kubepHemuku»
ons1 6akanaepoe (UHmMe2pupoBaHHbIX Ma2ucmpos)
HanpaeneHusi 01400 «lpuknadHass MamemMamuka u
uHgpopmamuka» npogpusnss «CucmemHoe
rnpozpaMmMupoeaHue u KOMNboMepHbIe HayKu»

1. O6wasn uHpopmauua (yuebHasa Harpy3ska, (popmMbl KOHTpoONs U Ap.)

Kypc siBisiercst 00g3aTenbHBIM Ui BceX 0akalaBpoB (MHTETPUPOBAHHBIX MarucTPOB) HANpaBIICHUS
01400 — «IIpuxmamnas matemaTuka U uHPopMaruka». [Ipu 3ToM 00BEM W, B HEKOTOPOW CTEIICHH,
porpaMMa Kypca BapbUpYIOTCS B 3aBUCUMOCTH OT MPO(UIISL.

Jns GakamaBpoB 3 kKypca mpoduisi «CHCTEMHOE MPOTrpaMMHPOBAHUE M KOMITBIOTEPHBIC HAYKH»
(320-328 rpymmbsl) kypc «OCHOBBI KHOSPHETHKH» YHTAETCS B 6 cemecTpe B 00bEMe 48 4acoB JICKIIHH,
COIIPOBOXKIAeMbIX 16 4Yacamu ceMHHAapCcKuX 3aHsaTuid. Kypc 3aBepimaercss 5K3aMEHOM, Ha KOTOPBIH
BBIHOCSITCSI KaK TEOPETUYECKHE BOMPOCHI, M3JI0KEHHBIC HA JICKIHAX, TaK M 33Ja4H, pACCMOTPEHHBIE Ha
CEMHHAPCKHX 3aHSITHSX.

B pazpenax 2-7 maHHOTO OMHMCAaHUS MPUBOIUTCA MOAPOOHAas MH(POPMAIUS O COACpPKAHWUU Kypca,
nporpaMmax u miaaHax ero uzydenus B 2014-2015 yu. roay, MeToauueckux marepuaiax, a B pasjenax 8
1 9 — 00 0COOCHHOCTSX OpraHu3aluyu yuyeOHOro mporecca, GopMax U CpoKax MPOBEACHUS KOHTPOIbHBIX
MEpOIPUATHIA.

B cooTBercTBHM C 3THMHM IITaHAMH B TE€YEHUE CEMeCTpa MPOBOIATCS 4 OCHOBHBIX (IO 2 4Yaca) U,
BO3MOJKHO, HECKOJBKO MPOMEKYTOUHBIX (10 1 waca) TecToB (KOHTpOJbHBIX). 10 MX pe3yabratam c
y4€TOM TIOCEIAEMOCTH CTYIEHTOB, MX Pa0OTHI Ha JIEKIUSAX W CEMUHApPAX, a TAKKE CAMOCTOSTEILHOU
paboThl (CM. paszen 8) BBICTABISICTCS MpEABapUTEIbHAs OICHKA, KOTOpas UIPAeT CYHIECTBEHHYIO POJIb
npu GOPMUPOBAHUK OKOHUYATEIBHOM OLICHKH Ha dK3aMeHe (cM. pasnen 9).

Yrenune kypca obecneunBaeTcs Kadeapoil mareMaTuueckol kubepHeTuku, jsekrop 2014-2015 yu.
roga — npodeccop Jloxkuu C.A. (lozhkin@cs.msu.su).

2. AHHOoTauunA

Kypc «OcHoBbl kubGepHeTukn» (paHee «DJIE€MEHThl KHUOEPHETHKH»), CO3/1aTeleM U OCHOBHBIM
JeKTopoM KoToporo 6su1 wi.-kopp. PAH C.B. Sl6moHckwmii, untaercs Ha gaxyiasrere BMK ¢ nepBbix jiet
ero cymecrBoBanus. OH SBISETCS MPOJODKEHHEM Kypca «JlMCKpeTHas MaTeMaThKa» U TOCBSIIEH
U3JI0KEHUIO OCHOBHBIX MOJIeNieil, METOZ0B U pe3yabTaTOB MaTeMaTHUYecKOl KUOEPHETUKHU, CBSI3aHHBIX C
TeopHer MUCKpeTHBIX ympapistomux cucteM (YC), ¢ 3amaueit CXeMHON WM CTPYKTYPHOM peain3aiuu
JTUCKPETHBIX (DYHKIMH U aJrOpUTMOB.

B HéM paccmarpuBatoTcsi pasznnuHble kiacchl YC (kiacchl cxeM), IMpeAcTaBisIone coOoi
JUCKPETHBbIE MaTeMaTHYeCKUEe MOJENU pPAa3JIMYHbIX THUIIOB D3JEKTPOHHBIX CXEM, CHCTEM OO0paboTKU
uHbOpMallul M yIpaBieHUs, alropuTMoB U mnporpamm. Jlng 6azoBbix kiaccoB YC (cxeM wu3
(YHKLIMOHATIBHBIX DJIEMEHTOB, (POPMYJ, KOHTAKTHBIX CXEM, aBTOMATHBIX CXEM), a TaKKe HEKOTOPBIX
apyrux TunoB YC, CTaBATCSA M HM3y4arOTCs OCHOBHBIE 3aaaun Teopun YC: 3amaya MUHUMU3ALUHA
JTU3BIOHKTUBHBIX HOpMaJbHBIX (opM (IHD), 3amaua sKBUBaJICHTHBIX MPEOOpPa30BaHU U CTPYKTYPHOTO
MonenupoBanus YC, 3amaya cuHTe3a YC, 3amada TOBBIIECHHUS HAAEXHOCTH W KoHTposuss YC wu3
HEHaIEKHBIX DJIEMEHTOB U Ap. PaccmaTrpuBaroTcs Takke HEKOTOPBIE BOIPOCHI CII0KHOCTH alrOPUTMOB. B
nporpaMmy Kypca BXoasaT kiaccuueckue pesyiabtatsl K. lllennona, C.B. fl6monckoro, FO.U. XXypasnesa
u O.b. JlynaHoBa, a Takke HEKOTOpbIE pE3yJbTaThl INocieqHux JeT. [loka3piBaeTcs BO3MOXKHOCTH
MIPaKTUYECKOI0 IPUMEHEHUS 3THUX PE3YNbTaTOB Ha mpumepe 3anaun npoektuposanus CbUC, koropsie
COCTaBJISIIOT OCHOBY IIPOrpaMMHO-aNNapaTHONW pean3aluy alrOpuTMOB.



3. Mporpamma

l. MunuMu3anuga AN3bIOHKTHBHBIX HOPpMAJBbHBIX (l)OpM M CBsI3aHHbIE C Hel 3a1a4u

Ennnnunenii ky0 u ¢ynkmun anredpst noruku (PAJD), npencrasnenne PAJI ¢ momompto THO.
Cokpaménnas JIH® wu tynukoBeie JIH®, ux «reomerpuyeckuii» cMbici. CrnocoObl MOCTPOSHUS
0/1HO3Ha4HO nostydyaeMbix JJH® (cokpaiméHHol, nepeceueHns TYNUKOBbIX, KBaiiHa, CyMMBbI TYIIMKOBBIX ).
Ocob6ennoctu [IH® mna ®AJI u3 HekoTOphIx KiaaccoB. DYHKIMS MOKPBITUS M aJTOPUTM OCTPOCHUS
Bcex TynukoBbix JIH®, oneHka MJIUHBI TPAJUEHTHOTO TOKPBITUSA. AJTOPUTMUYECKHE TPYIAHOCTU
MuHuMu3zanuu JIH®, olleHKM MaKCUMaJIbHBIX M TUIIMYHBIX 3HAYEHUN HEKOTOpPbIX napameTpoB JJHD.

Il. OcHoBHbBIE KJIACCHhI JUCKPETHBIX YIPABJISIIUX CUCTEM, CTPYKTYPHbIe NIPEACTABJIEHHUS CXeM U
OlleHKA UX YHCJIA. JKBHBAJIEHTHbIE IPe00pa30BaHus YIPABISIONIMX CHCTEM

Paznuunsie kimaccel YC (Kimacchl €xeM) Kak CTPYKTYpHble MaTEeMaTHUECKHE MOJIEIH Pa3TIUYHBIX
TUIIOB 3JICKTPOHHBIX CXEM, CHCTeM 00paboTKu MH(OPMAIUN U YIPABICHHS, aJTOPUTMOB M IPOTPAMM.
OcHoBHble Knaccel YC — (GopMynbl U cxeMbl U3 (YHKIIMOHAIBHBIX 3JIeMeHTOB (C®DD), KOHTaKTHBIC
cxembl (KC), — ux cTpykTypa, Mephl CIOKHOCTH, (PYHKIIMOHHPOBAHHE, SKBUBAJICHTHOCTH, MOJHOTA.
OneHKa 4nciia CXeM pa3IMYHbIX TUIIOB.

[TonsiTue moAacxeMbl M HPUHLMII SKBUBAJIEHTHON 3aMeHbl. ToxaecTBa M CBsA3aHHbIE C HUMU
SKBHUBaJIEHTHBIE MpeobpazoBanust YC. [loctpoenue monHbix cucteM ToxaectB s Gopmyn, COD u KC.
OTtcyTcTBUE KOHEUHOM MONMHOM cucteMbl ToxaecTB st KC.

I11. CuHTe3 M CJIOKHOCTH YNPABJSIOUINX CHCTEM

3anaua cuntesa YC, cnoxknoctb @AJl u ¢pyukuus lllennona. [Ipocreiinme MEeTOIbI CHHTE3a CXEM,
peanmzanusi HekoTOpbix DAJl m omeHka ux cioxHOCTH. Orniepanusi Cynepro3uiud cxeM Hu eé
KOppeKTHOCTh, JeMMa Illennona. Meron kackaaoB misi KC u CD3, meron IllenHnona. MoiHOCTHBIE
METOJIbI TTOJIYYCHUS HYWKHHUX OLECHOK i (yHKiui [lleHHOHA. ACHMITOTHYECKH HAWIYYIIUE METOIBI
cunte3a Gopmyn, COD u KC. Cunre3 cxem s OAJl u3 cnennanbHbIX KJIacCOB M WHANBUAYAIbHBIX
DAIJL

IV. Hapé:xxHocTh U KOHTPOJIb YNIPABJISIOIIUX CHCTEM

Camoxoppextupyromuecss KC u npocreiinime MeTonbl X CHHTE3a. ACUMITOTHYECKH HAWIy4dIlne
MmeTo bl cuHTe3a KC, KOppeKTHpYIOmUX OJUH OOpbIB WJIK OJTHO 3aMbIKaHHE.

3anaua koHTpoJsis YC, TecTsl Ui TaONUL. AJNTOPUTM MOCTPOEHUS BCEX TYMUKOBBIX TECTOB, OLIEHKU
MaKCUMaJIbHOTO Y TUIIMYHOI'O 3HAYEHHUM JUTMHBI TMarHOCTHYECKOTO TECTA.

V. HexoTopbie BONPOCHI CJI0KHOCTH ajJaropurMoB. Mojaeam M KJjacchbl €XeM, CBfI3aHHbIe ¢
NPOrpaMMHO-aANNAPATHON peajn3anueil aJIropuTMoB

[TonmrmHOMMANIbHASI CBOIUMOCTS s13BIKOB, Kiacchl P u NP, reopema Kyxka.

Hexoropele MoIu(UKaMi OCHOBHBIX KJIaCCOB CXEM, CBSi3aHHBIE C NPOrpaMMHON peanu3anuei
®AJL. ABTomaTHble (PYHKIMU, UX peain3alus cXxeMaMHu U3 (PYHKIMOHAJIbHBIX 3JE€MEHTOB U 3JIEMEHTOB
3aJIepPKKH, CXEMbl C «MTHOBEHHBIMU» OOpaTHbIMU cBs3iMHU. Cxembl Ha KMOII-Tpan3ucTopax, 3anada
aorudeckoro u «pusmdeckoro» cunresa CbUC, ocHOBHBIE 3Tamnbl €€ perieHus.



4. CNUCOK BONPOCOB K 3K3aMeHY Nno Kypcy «OCHOBbl KWOE€PHETUKN»
(BeceHHun cemecTp 2013-2014 yu. roaa; 320-328 rpynnbil).

|. MuHuMuU3anus IN3bIOHKTHBHBIX HOPMAJIbHBIX (JOPM U CBSAI3aHHbBIE ¢ Hell 3aJa4u

1.

N

IIpencraBnenne ¢pynaknuii anreopsl Joruku (PAJI) TU3bIOHKTUBHBIMA HOPMaJbHBIMU (popMaMu
(JAH®) wu ero «reomerpuueckas» wuHrepnperauus. CosepmenHas JH® wu xpurepuit
enunactBennoctu JJH®. Cm. [1:111.1,§§2,5].

Coxkpamiénnas JJH® u criocoOsr e€ moctpoenus [1:ri1.1,§3].

TynukoBas JH®, sapo u JIHD nepeceuenne TynukoBbix. JJH® KBaiina, KpuTtepuil BXOXKICHUS
MPOCTHIX UMILTUKAHT B TynukoBbie JJH® u ero mokansHocTs. CMm. [1:11.1,84].

Ocob6ennoctu JIH® nuneiHbix 1 MOHOTOHHBIX PAJI. OyHKIus nokpeitusi, Tabnuua KeaitHa n
moctpoeHue Beex TynukoBbix JJH®. Cm. [1:11.1,§§5,6].

['pagueHTHBIN alropuT™M M OLIEHKA JUIMHBI TPAJIUEHTHOIO MOKPBITHS, JIEMMa O «IIPOTHIKAOIINX)
Habopax. Mcrnonp30BaHue rpagieHTHOro anroputMa ajis mocrpoenus JJH®. Cw. [1:11.1,§6].
3anaua muanmusanuu JJH®. TToenenue ¢pynkuuu [lleHHOHA ¥ OIEHKH TUITUYHBIX 3HAYEHUH 171
panra u mmuael JJH® [1:r1.1,87].

Anroput™muueckue TpyAaHocTH MuHUMM3anuu JIH® W OleHKM MaKCUMalbHBIX 3HAYCHHM
HEKOTOPBIX CBSI3aHHBIX ¢ Hel mapametpos [1:11.1,§§1,3,7]. Teopema FO.U. Kypasnésa o JJHD
cyMMa MUHUMabHBIX [ 1:11.1,85].

1. OcHoBHBIE KJIAaCChI AUCKPETHBIX YIPABJSIONIMX CHCTEM, CTPYKTYPHbIE NIPeACTABJIEHHUS CXeM U
OLIEHKA UX YHMCJIa. DKBUBAJEHTHbIE IPeo0pa3oBaHusl yIPABJSIOMIMX CHCTEM

8.

9.

10.

11.

12.

13.

14.

@opMyIibl U CIIOCOOBI MX 33/1aHUs, SKBUBAJCHTHOCTh (OPMYN M (PYHKIHMOHAIBI UX CIOXHOCTH
[1:rm.1,§1, r1.3,§81]. Ontumusanus mogo0HbIX GopMyI mo riayouse [1:r1.2,§2].

Cxewmbl u3 (yHxmoHanbHBIX 37eMeHTOB (CDD) m onepanun ux npuBencHus. OLEHKa YHCIa
dopmyn u COD B 6azuce bp={&,Y,7}. Cm. [1:111.2,§§2,3].

Konraktueie cxembl (KC) u m-cxemsl, MonenupoBanue Gopmyn u n-cxeMm. Onenku yucina KC u
YHCIIa T-CXeM, 0COOCHHOCTH (QyHKIIMOHUpOoBaHkst MHOTromoocHbix KC. Cwm. [1:171.2,§§5,6].
DKBHUBaJICHTHBIE TIpe0oOpa3oBaHusi GOPMYII C MOMOIIBIO TOXKAECTB. [IoTHOTa CHCTEMBI OCHOBHBIX
TOXIECTB JJIsl SKBUBAICHTHBIX TpeoOpa3zoBanuii popmyn 6aszuca bg. Cm. [1:171.3,§2].
OKBUBaJIeHTHbIE NpeoOpa3zoBaHuss CDD u MojenupoBaHHE C HMX MOMOUIbIO (POPMYIBHBIX
npeoOpa3oBanuil. MojenupoBaHue SKBHUBAJCHTHBIX IpeoOpa3zoBaHuil (opMyn M cxeM B
pa3nuuHbIX Oa3ucax, Teopema nepexoaa. Cwm. [1:11.3,§§1,3].

OkBuBanieHTHbIe MpeoOpa3oBanusi KC. OcCHOBHbIE TOXKIECTBA, BBIBOJI BCIOMOTAaTEIbHBIX U
000061éHHBIX ToKAeCTB. CM™. [1:171.3,84].

[TonHOTa cUCTEMBI OCHOBHBIX TOXJECTB. OTCYyTCTBHE KOHEYHOH IOJIHOW CHCTEMBI TOXJIECTB B
kiacce Bcex KC. Cm. [1:171.3,§5].

I11. CuHTe3 H CJI0KHOCTH YNPABJSIIOIIMX CHCTEM

15.

16.

17.

18.

19.

20.

21.

3anaua cuHTe3a. Metoabl cuHTe3a cxeM Ha ocHoBe /JIH® u cBsi3aHHBIE ¢ HUIMM BEpXHHE OLIEHKU
crnoskHoctd Gyukmui. Cwm. [1:1m.4,§1].

Hwuxnue onenku cnoxkHocty @AJL, peanuzanus HekoTopbix PAJl 1 MUHUMAIBHOCTh HEKOTOPBIX
cxem. Cwm. [1:rn.4,82], [7:§7].

Paznoxenne ®AJI u omepauus cynepno3uuuud cxeMm. KOppeKTHOCTh CyHepHo3MLIMU JUIS
HEKOTOPBIX THUMOB cxeM, pazaenutenbabsie KC u nemma lllennona. Cm. [1:171.2,§§6,7].

Kackanupie KC u C®D. Meroa kackaJoB U INpPUMEPHI €ro NpuMeHeHus, meron llleHHoHa.
Cwm. [1:11.4,§3].

Hwuxnue moutHocTHbIE olleHKH ¢yHkuui [lleHHOHa, nX 00001IeHne Ha cily4yail CMHTe3a CXeM s
®AJI u3 crienmanbHBIX KiaccoB [1:11.4,84].

JIM3bIOHKTUBHO-YHHBepcalbHble MHOXecTBa @DAJl. AcUMNTOTHYECKM HAWIy4lIMH METox
O.b. Jlynanosa mjst cuate3a CDD B 6azuce byg. Cwm. [1:11.4,85].

Perynspusle pa3OueHust enuHuUYHOro Kyb6a u  MozenupoBanue @OAJl mepeMEeHHBIMHU.
ACHMITOTHYECKHM HAMITYUIIHKA METOI cuHTe3a hopmyi B 6asuce by Cm. [1:171.4,§6].
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22.

23.

Acumnrornueckn Hawrydymuii meton cuHre3a KC. Cunrte3 cxem mns PAJl u3 HeKOTOphIX
crienuanbHbIX KimaccoB. Cu. [1:11.4, §§7,5].

CuHTe3 cxeM Ui HEKOTOpBIX JemupaTopoB U MynbTUIUIEKCOpoB. IloBenenune ¢yHKuUM
lennona mis rnyousasr ®AJI [1:r1.4,86].

V. Hané:KHoCTh M KOHTPOJIb YIIPABJISIOIINX CHCTEM

24.

25.

3amaya KOHTPOJIS CXeM U TecThl Juisi Tabmuil. [locTpoeHWe BceX TYMHKOBBIX TECTOB, OICHKU
JUTMHBI AuarHoctryeckoro Tecra. Cwm. [1:11.1,§8].

Camoxoppektupyromecss KC U MeToibl UX NOCTPOSHUSI. ACUMOTOTUYECKH HAWITYUYIIUNA METO]
cuntesa KC, koppektupyromux 1 o6psiB (1 3ambikanue). Cwm. [4:§7], [2: 4. I, p. 2, §1].

V. Hexotopble BONPOCHI CJOKHOCTH ajaroputmMoB. Hekoropble Moaenum M KJIacchbl cXeM,
CBSI3aHHbIE C MPOTPAMMHO-ANNAPATHON peaju3anueil aJropuTMoB

26.

217.

28.

29.

30.

[TommHOMMaNbHAST cBOAMMOCTD s13bIKOB. Kitaccel P u NP, NP-moiHoTa, hopmynupoBka TeopemMsl
Kyka. [Tpumepst NP-mostHbix mpobiem. Cwm. [6:§§4.1,4.5-4.8].

JlokasarenbcTBO Teopembl Kyka [6:§4.6].

HekoTtopsie Moaudukaimu 0oCHOBHBIX kiaccoB cxeM (BDD, Berumcnstonue nporpaMmsbl, CXEMbI
Ha KMOII-Tpan3ucropax u J1p.), CBS3aHHBIE C MpOrpaMMHO-anmapatHoi peanuzanuendn OAJL
Cwm. [1:171.2,§§4,6,7].

Peanuzanus aBTOMaTHBIX (QYHKIUI cxeMaMHd M3 (DYHKIHMOHAIBHBIX 3JE€MEHTOB M DJIEMEHTOB
3aJICPHKKHU, CXEMbI C «MTHOBEHHBIMUY» 00paTHBIMU CBsi3siMu. CM. [7:§8], [2: u. I, p. I, r1. 3, §§2-3].
3amaun jorumyeckoro u Tomosnorudeckoro cuHresa CBUC, ocHOBHbBIE 3Talbl U METOIBI HUX
pemenus. Cum. [1:11.2,§7], [9].

5. TunoBble 3agaum K JK3aMeHy

I. 3amaum na [H®

1.

1o 3apannoit @AJI noctpouts e€ coxkpauiénnyo JHD, JIHO Kgaitna, [[H® cymma TynukoBbIX,
Bce Tynukosbsie JJHO.

Il. 3agaum Ha cTPYKTYpHOE MO/IeJIMPOBAHUE U IKBHBAJIEHTHBIE Pe00pa30BaHUA

2.
3.

4.

[To 3ananHO# popMysie MOCTPOUTH OAOOHYIO € (HOPMYyTy MUHHUMATBHOMN TITyOUHBI.

ITo 3amanHOl Qopmyne ¢ NOTHATHIMU OTPULIAHUSAMU MOCTPOUTH MOJIEIUPYIOMIYIO €€ T-CXeMy U
oOparHo.

ITo 3amanHbIM KkBUBaNEHTHBIM (popmynam uinu KC moctpouth SKBHBaJIEHTHOE ITPeoOpa3oBaHue,
MePEeBOJIAIICE UX JAPYT B IPYTa ¢ MOMOIIbI0 OCHOBHBIX TOXIIECTB.

111. 3agaun Ha cuHTE3 CXEM

S.
6

7.

ITo mannoi kackaguoit KC moctpouts nHBEpCcHYIO Kackaanyo KC.

ITo 3apanHoit P®AJI ¢ MOMOLIBI0 MPOCTEUIINX METOJOB, METOAA KackaaoB wiu metonaa llleHHoHa
noctpouth peanm3yroniyro e€ COD unu KC.

OLEeHUTh CBEPXY M CHU3Y CIOKHOCTh KOHKpeTHOM DPAJI mnu cioxHOCTh camoi cinoxkHor DAJI
W3 33IAHHOTO MHOKECTBA B 33JJaHHOM KJIACCE CXEM.

IV. 3agaun Ha camokoppeKkuuIo U TecThl. 3agayn Ha NP-moJsHOTY

8.
9.

ITo 3apnanno# KC noctponuts s5KBUBaJIEHTHYIO €l camokoppekTupyromyrocs KC.
[To 3amannoit tabmuue win KC u cnucky €€ HEMCHpaBHOCTEH IMOCTPOUTH BCE TYIHKOBBIE
poBepAroe (AMArHOCTUYECKUE) TECTHI.

10. [Joxazatrbe NP-moHOTY si3bIKa, CBSI3aHHOTO C JAHHOM MPOOIIEMOH.



6. MnaHbl cCeMMHAPCKNX 3aHATUN U AaTbl UX NPOBeAeHUA

[IpuBenéuupiii HIKE TpadUK CEMHUHAPCKUX 3aHATHUH COIACPKUT 8 3aHATHMN, MPOBOAMMBIX JINOO IO
ocHOBHOMY pacniucanuto (OP), mu6o no pononHuTenbHOMY pacnucanuio ([IP), otnmmuaromemycs ot OP,
KaK MpaBUJIO, TOJILKO 4€THOCThIO Henenu. [Ipu 3ToM B rpynmax 1 Hepenu™ OyaeT mMpoBEACHO 2, a B
rpymnmnax 2 "eaenu — 1 3anstue no JP. [1o 1oroBop€HHOCTH CTYAEHTOB U MpernofaBaTeiei JOMyCKatTCs
Y MHbIC BAPUAHTHI POBEICHUS JOMOIHUTENbHBIX 3aHSITHHA.

Cemunap 1 (rp. Il mex. — 11.11 OP, rp. | nex. — 18.11 OP)

IIpencraBienne @AJl ¢ nomompto JJHD, ummmukantel v npocteie uMiuiukanTel @AJI. Cokpaménnas
JAH® u meToasl €€ mocTpoeHus.

Teopernueckuii marepuan [1: ¢. 27-35], [5: c. 47, 296-298].

B knacce. 3 [5]: tn. 1 —2.3 (3); rn. IX-2.1(1,2), 2.5 (1,5), 2.6 (1,5), 2.3 (1,2), 2.2 (1,2), 2.9 (1,2).

Ha oom. N3 [5]: ron. | — 2.3 (4); rin. IX - 2.1 (3), 2.5 (2,6), 2.6 (2,6), 2.2 (3,4), 2.3 (3,4), 2.9 (6).

Cemunap 2 (rp. Il meg. — 25.11 OP, rp. | vex. — 4.111 OP)

SAnpo u IH® Kgaiina, [JTH® cymma TynukoBsix. [Toctpoenue Bcex TynukoBbix [JHO.

Teopernueckuit marepuain [1: ¢. 38-43, 51-55], [5: ¢. 301-302].

B knacce. U3 [5, . I1X]: 3.1 (1, 5), 3.3 (1, 2 — nocrpouts sapo, JH® Kgaitna u JJHO cymma
TynukoBbix), 3.4 (3), 3.6 (1,4, 7).

Ha oom. 13 [5, rin. 1X]: 3.1 (4, 6), 3.3 (3, 4 — moctpouts siapo, JH®D Keaiina u JJH® cymma TYymHKOBBIX ),
3.4(4),3.6(3,6,8).

Cemunap 3 (rp. |l mven. — 11.111 OP, rp. | nex. — 18.111 OP)

Ontumuzanus moJo0HBIX (opMysT IO IIIyOHMHE, MOoJeNupoBaHHEe (OpPMYJIT U T-CXeM. DKBUBAJIECHTHbIC
npeoOpa3zoBaHusi POPMYII.

Teopernueckuii marepuan [1: ¢. 86-90, 115-117, 146-161], [4: c. 19].

B knacce. U3 [4]: 3.1 (1), 3.3 (1, 4), 3.8 (1-3), 3.9 (1). IToctpouts popMyi1y MHHUMAIBHON TITyOUHBI
nofo0Hy0 dopmyne X, X, X; V X; X3 vV X, X, X5 V X, Xs Xg; 1O 3amaHHOH (opMmyne ¢ MOAHATBIMU
OTPHIIAHUSMH ITOCTPOUTH MOJIETUPYIOLIYIO T-CXeMY M 00paTHO.

Ha oom. U3 [4]: 3.1 (2), 3.3 (3, 6), 3.8 (5-9), 3.9 (2). [TocTpouth hopMysly MHHUMAIBLHON TITyOHHBI
nofo0Hy0 dopmyne X, V X, X3 X, Xs V X, X3 X, V X, Xg V Xg X5, IPOMOJEITHPOBATh M-CXEMOU (hopMyiy
(Xl()_(z Vv )_(3) v )_(4)()(5)_(6 V XsXs v XS()_(l V X ))

Cemunap 4 (rp. Il nen. — 25.111 OP, rp. | ven. — 25.111 P)

OxBuBaieHTHbIE peoOpazoanus KC.
Teopernueckuii marepuan [1: ¢. 169-185].
B knacce. 113 [4]: 4.1 (2, 4, 6-8), 4.3 (1).
Ha oom. 13 [4]: 4.1 (9-12), 4.3 (3).

Cemunap 5 (rp. | nex. — 01.1V OP, rp. |l nex. — 08.1V OP)

Cnoxunocts ®AJI 1 MmeToabl cuATe3a cxem Ha ocHoBe JIHD.

Teoperuueckuii marepuan [1: ¢. 186-210].

B knacce. 13 [5: tn. X]: 1.1 (2, 3, 4, DAJT u, — xak B kinacce CDDO, tak u B knacce KC, a taxxe OAJI

(% VX)X V(% VX)X, — B Kmacce KC); 2.4 (l); A0Ka3aTh MHHHMAILHOCTh HEKOTOPHIX M3

MTOCTPOCHHBIX B MPEIBIIYIINX 3a/1a9aX CXEM.
Ha oom. N3 [5: tn. X]: 1.1 (5-7), 2.4 (2); noka3ath MUHUMAJIBHOCTh HEKOTOPBIX M3 MMOCTPOCHHBIX B
MPEIBIIYINNAX 337a9aX CXEM.

! Ppynmet | menenn — 321, 323, 327, Bee ocTanbHble rpymsl — rpyimst | Hegemnn.
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Cemumnap 6 (rp. | nex. — 15.1V OP, rp. Il nen. — 15.1V IP)

Kackanubsie KC u unBepcusie KC; meron kackanos st KC u COI. Merog lllennona.

Teoperuueckuii marepuan [1: ¢. 186-210].

B knacce. U3 [5: 1. X]: 2.13(1,7), 2.14 (1), 2.14 (5- xak KC, tak u C®D) u T.m. i 3agaHHOM
kackagHot KC noctpouts nuBepcHyto Kk Hed KC. Paznaras ®AJI ot 3 unu 4 BII o Bcem BII, kpome
nocneanen, nocrpouts A He€ KC o merony IllenHoHa.

Ha oom. U3 [5: . X]: 2.13 (2, 6), 2.14 (2), 2.14 (6 — xak KC, Tak u C®PD). [y 3agannoi kackagHoi KC
noctpouth uHBepcHyto k Heil KC. Paznaras ®AJI or 3 wiu 4 BII mo Bcem BII, kxpome mocnennen,
noctpouTts st He€ KC no metony lllenHoHa.

Cemunap 7 (rp. Il Hex. — 22.1V OP, rp. | nen. — 22.1V 1P)

ACHUMIITOTUYECKH HAWIy4dIllIUe METOJbl CUHTe3a, cuHTe3 cxeM st DAJl u3 cnenualbHbIX KIIAcCOB.
Cunres camokoppektupyroumxcs KC.

Teoperuueckuii marepuan [1, c. 215-216, 222-224], [4: c. 49-50].

B knacce. YcranoButb acuMntotuky ¢yakiuu lllenHona s cnoxHocty kiaacca Bcex @AJI paBubix 1
npu X;=1 (KC), kmacca Bcex camoaBoicTBeHHbIX DAJI (CDD), kmacca Bcex PAJl cHMMETPUYHBIX IO
nepssiM TpeMm BII (KC), knacca omeparopoB u3 Tpéx oproroHaibHbix ®AJl (CPDI). U3z [4]: 7.9 (0),
7.10 (1), 7.13 (o kumre [4] 2002 roga: 7.7 (6), 7.8 (1), 7.11 (1)).

Ha 0om. YcranoButh acuMnToTUKy GyHKIMU [llenHona mis cinoxHocTH Kiacca Bcex MAJI, paBubix 0
npu X;=X2=0 (KC), xnacca, cocrosimero u3 Bcex Tex @AJL, y KoTophix nr06as moaQyHKIHUS OT MEPBIX
tpéx BII nuueiina, xiacca oneparopoB u3 Tpé€x crporo oproroHanbHbIXx DAJI (CDI). U3 [4]: 7.9 (B),
7.10 (2), 7.11 (a) (o xuure [4] 2002 roxa: 7.7 (B), 7.8 (2), 7.9 (a)).

Cemunap 8 (rp. I vea. — 29.1V OP, rp. Il Hea. — 6.V OP)

Tectbl st TAOIHI, TECTHI TSI KOHTAKTHBIX CXEM.

Teoperuueckuii marepuai: [1: ¢. 65-72, 51-55], [4: ¢.32-34, 37-38].

B knacce. U3 [4]: 5.1 (1, 2 — Bce TynuKOBBIC AUArHOCTUYECKHE TecThl), 5.1 (3 — Bce TyHmUKOBBIC
MIPOBEPSIONTUE TECTHI), 6.2, 6.4, 6.11 (eciiu XBaTUT BpEMEHH).

Ha oom. 13 [4]: 5.1 (5 — Bce TyNUKOBbIE AMATHOCTUYECKUE TECTHI, 6 — BCE TYMHKOBBIE IIPOBEPSIOILINE
TeCTHI), 6.3, 6.5, 6.14.
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S16nouckuit C.B. DnemeHTsl MaTeMaTHUeCKOW kubepHeTukH. — M.: Boicias mkomna, 2007.

SAbnonckuit C.B. BBenenue B nuckpeTHyro MatemaTuky. — M.: Hayka, 1986.

Anekcees B.b., Boponenko A.A., Jloxkun C.A., Pomanos J1.C., Camoxenko A.A.,

Cenesnéna C.H. 3amgauu o kypcy «OcHOBBI kubepHeTukuny. — M.: MI'Y, 2011.

5. TaBpunos I'.Il., Canoxenko A.A. 3afgaun U yHpakKHEHUS IO JUCKPETHOHM Maremaruke. — M.:
OU3MATIIUT, 2004.

6. AunekceeB B.b. BBenenue B Teopuio cloKHOCTH anroputmoB. — M.: Uzn-so MI'Y, 2002.

Mo

JdonmoaHuTEIbHASN:
7. AnekceeB B.b., Jloxkun C.A. DnemeHTsl Teopuu rpados, cxem u apromaros. — M.: MI'VY, 2000.
8. JluckpeTHas MaTeMaTHKa U MaTeMaTHYECKUE BOMPOCH knOepHeTnku. — M.: Hayka, 1974.
9. Jloxkuu C.A., Mapuenko A.M. Marematnueckue wmozaenun u Metonsl cuHTe3a CBUC.
(http://mk.cs.msu.ru/images/8/87/Lozhkin-Marchenko-VSLI-models.pdf)
10. JlymanoB O.b. AcuMnToTH4ecKHEe OLEHKU CIOKHOCTH yIpaBisiomux cucreM. — M.: MI'Y, 1984.
11. Hurmarynus P.I'. Cnoxxnocts OyneBbix pyHkuuit. — M.: Hayka, 1991.



http://mk.cs.msu.ru/index.php/Основы_кибернетики_(3-й_поток)
http://mk.cs.msu.ru/images/8/87/Lozhkin-Marchenko-VSLI-models.pdf

8. OcobeHHOCTUN OpraHM3aLuu U KOHTPOSIA ayAUTOPHOU U
CaMOCTOSAITENIbHOU PaboTbl CTYAEHTOB.

JlaHHBIi BapHaHT Kypca «OCHOBBI KMOECPHETUKW» SIBISAETCS JOCTATOYHO CIOXKHBIM M OOBEMHBIM
MaTeMaTUYECKUM KypPCOM, YCBOEHHE KOTOPOro TpeOyeT OT CTYAECHTOB IMOJHOLIEHHON U PEerylspHOM Kak
ayJUTOPHOM, TaK U CAMOCTOSITEILHOW PaOOTHI, YTO HEBO3MOXHO 0€3 YETKOW OpraHu3allud 3aHATHH,
CTPOroll JHCLUUIUIMHBI M CHCTEMAaTH4eCKOro KoHTpois. IIpu srom mpenmnonaraercs, 4ro B paMKax
CaMOCTOATEIILHOU pa60T1,12 CTYACHTHl HE TOJBKO IpPOpadaTHIBAIOT MPOWACHHBIM Marepual, HO U
3HAKOMAMCSA C MAMEPUAIOM npedcmoauell 1eKyuu Uil ceMuHapa.

Jlist KOHTpOJISL 3a OCBOGHHEM IIPOTrpaMMBbl Kypca, Kak YK€ TOBOPUIIOCh, B TEUEHUE CEMECTpa
npoBoAsTcs 4 OCHOBHBIX (MO 2 yaca) U, BO3MOKHO, HECKOJIBKO MPOMEXYTOUYHBIX (10 1 waca) TecToB
(KOHTPOJIFHBIX ) Ha 3HAHUE M TIOHWMaHUeE onpezeNeHui, GOpMyITUPOBOK YTBEPKICHHH U T.II., a TAK)KE Ha
YMEHHE pemniath 3aaauu. llmaHupyercsi, KpoMe TOTO, OCYIIECTBISATh CUCTEMATUYECKUHN (BBIOOPOUHBIN)
KOHTPOJIb 32 pabOTON CTYJIEHTOB KaKk Ha CeMHUHAapax, Tak U Ha JIEKIUIX. Bce KOHTpOIbHbIE TPOBOISTCS B
paMKax JICKIIMOHHOTO PaCcIUCaHUs 110 CIeIYIOIEMY TpauKy.

IIpenBapurenbHblii rpaduK NPoBeIeHUsI OCHOBHBIX TeCTOB (KOHTPOJIbHBIX PadoT)

Pazgen I TecT-KOHTpoJibHast Nel — 17 mapra (koncynbramus 16.111, 14%, ayn. I1-13)
Pazpen II: TecT-KOHTpoJibHAs Ne2 — 6 anpenst  (koHCybTamwms 3.1V, 9% ayn. I1-13)
Pazgen IlI: TecT-KoHTpoJbHas Ne3 — 27 anpensi (koHcynbTranus 24.1V, 9@, ayn. I1-13)

Pazgenst IV,V: Tect-konTponbHas Ne4 — 15 man (xorcynbranus 13.V, 18@, ayn. I1-13)

OnHoOit W3 (GOpM CaMOCTOATENBHON pPabOTHI SBISICTCS PEIICHUE «TPYIHBIX» 3a/ad, KOTOpOe
MO3BOJIIET CTYJEHTaM TJy0Xe yCBOMTh MaTepual Kypca W HaOpaTh JOMOJHHUTEIBHBIC K pe3yiabTaTaMm
KOHTPOJIbHBIX OaJlIbl, TOBBICUB, TEM CaMbIM, CBOIO IIPEIBAPUTEIILHYIO OIICHKY (CM. pasaen 9).

Baxknast 0COOCHHOCTh YTCHHSI JAHHOTO Kypca CBS3aHA C YCKOPEHHBIM XapaKTePOM IMPOXOXKICHUS
JeKIMOHHOTO Martepuaia B MapTe 2015 1. 3a cuét nekuuit mo kypcy C.A. AbpamoBa (BTOPHUK 120 ayn.
I1-13 u nsgranna 1220 ayn. I1-13). C 31oif 0COOECHHOCTBHIO CBsI3aHA HEOOXOIUMOCTH IPOBEIACHUS
HEKOTOPBIX CEMUHAPCKUX 3aHATHI BHE OCHOBHOI'O paciucaHus (cM. paszen 6).

Nudopmannonasie 00BSBICHUS, TaHHBIC O TOCENIAEMOCTH M TEKYIICH yCIIeBaGMOCTH CTYACHTOB
BBIBELIMBAIOTCS Ha caiiTe 1o aapecy: http://mk.cs.msu.ru/index.php/OcHoBbl_kubepHeTrku_(3-#_OTOK)

9. O npoBegeHUU 3K3aMeHa No Kypcy «OCHOBbI KNUOEPHETUKN»

Kak yxe roBopuiock, o pe3yiabraTaM KOHTPOJIBHBIX PadOT ¢ yUETOM MOCEIAaeMOCTH CTYIEHTOB, UX
paboThl HA JIGKIUAX U CEMHHApaX, a TAKXKE CAaMOCTOSTEIHLHOM PabOThl KKIOMY M3 HUX BBICTaBIISETCS
MpeBapUTENIbHAS OLIEHKA.

JIJ1st CTYZ€HTOB, UMEIOIIUX MPEABAPUTENBHYIO OIEHKY «5», 9K3aMEH MPOBOIUTCS B (opMe 0OIIero
co0eceoBaHUs MO MpOrpaMMe Kypca Ha ompeeneHusi, (GOpMYIUPOBKH YTBEPXKIECHUH M HIEU UX
JIOKa3aTelIbCTBA, METOJBI PEIICHUS 3amad. (s CTyIeHTOB, UMEIONUX MPEIBAPUTEIBHYIO OLIEHKY «2»,
9K3aMeH MPeACTaBIseT cCOO0N MUChMEHHBIN TECT-KOHTPOIBHYIO.

Bce ocranbHbIie CTYIEHTHI (C IPEABAPUTEIBHON OIEHKON «3-», «3» U «4») MoIydaroT OUJIET C IByMS
BOIIPOCAMHM M OJHOW 3amadeil M mocie 15-20 MUHYTHOW MOATOTOBKM OTBEYAIOT HAa HEr0 CHayajga Ha
YpOBHE OIpeAeiCHU, (POPMYIUPOBOK YTBEPKACHHN M HAEH MX JOKa3aTelbCTBa, a TaK)Ke METOOB
pelieHus 3aaad. 3aTeM CTYACHT, 0 YCMOTPEHHIO SK3aMEHATOPA, J0JHKEH PACKPBITh T€ WM UHBIE IE€TAlN
JTIOKa3aTelIbCTBA YTBEPKACHUN M3 BOMPOCOB OWJIETa MO KOHCIEKTaM WM MHBIM MCTOYHUKAM, a TakKKe
MOJTHOCTHIO MJIM YACTHYHO PEIINTh 3a]ady Oujiera B TEUYEHHE BBIJEICHHOTO CIEIHUAIBHO IS JTOTO
Bpemenu. CtyaeHTsl, HaOpaBmue He MeHee 80% OT CcyMMBI Oa/sIOB O 3ajJadaM TECTOB-KOHTPOJIBHBIX
COOTBETCTBYIOILIETO pa3felia, TO €CTh MOJTYYHBIINE [0 HUM OIEHKY «5», OT pelleHus: OWIETHOW 3a1aun
JAHHOTO TUIA OCBOOOXmaroTcs. [locmemuuii sTam 5K3aMeHa TPEACTABISIET COOOM OMHUCAaHHOE BHIIIIE
obmiee cobecenoBaHue MO IPYrUM BOIIPOCAM WITH 3a/1adaM MPOTPAMMBI.

B cooTBercTBMM ¢ TNPUHATHIMH TIpaBWJIAMH HWTOTOBas DJK3aMEHAIMOHHAs OIEHKA HE MOXKET
MPEBOCXOUTH TPEABAPUTENBHYIO OILIGHKY Oonbiie, yeM Ha oauH Oami. CTyneHT, KOTOPHIH HMeeT
MIPEABAPUTEIbHYIO OIEHKY «3» WIN «4» W HE TIpeTeHAyeT Ha 00jee BRICOKYIO UTOTOBYIO OIICHKY, CAAET
9K3aMeH, KaK MPaBUJIo, IO YIPOMEHHOH mpouenype (B popme cobecenoBaHus MO OUIETY U MpOTrpamMme
0e3 npeABapUTEIILHON MTOATOTOBKH) C TIETBIO TOATBEPKIACHUS STOM OLICHKH.

2 o o
1 yac caMOCTOSTENbHOMI pa6OTLI Ha 1 gac AyAUTOPHBIX 3aHATHU.
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