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 — «IlIpuxmamnas 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) kKypc «OCHOBBI KHOSPHETHKH» YHTACTCS B 6 cemecTpe B 00bEMe 48 YacoB JIEKIUH,
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 2015-2016 yu. roay, MeToauueckux marepuaiax, a B pasjenax 8
1 9 — 00 0COOCHHOCTSX OpraHu3aluyu yuyeOHOro mporecca, GopMax U CpoKax MPOBEACHUS KOHTPOIbHBIX
MEpOIPUATHIA.

B cooTBercTBUM C STUMH IUIaHAMH B TE€UYCHHE CEMecCTpa MpOBOIATCS 4 OCHOBHBIE (IO 2 daca)
KOHTPOJIbHBIE pabOThI U, BO3MOXHO, HECKOJIBKO MPOMEKYTOUYHBIX (10 1 yaca) TectoB. ITo pesynbraram
KOHTPOJIbHBIX M TECTOB C YYETOM MOCEIIAEMOCTH CTYJCHTOB, UX Pa0OTHI HA JIGKIUSAX U CEMHHApax, a
TAK)KE€ CaMOCTOSATENLHONH paboThl (CM. paszesn 8) BBICTABIACTCSA MpEABApPUTENbHAS OIEHKA, KOTOpas
UTpaeT CYHICCTBCHHYIO POJIb TIPU (POPMHUPOBAHMH OKOHUYATEIBHOW OLICHKH Ha SK3aMeHe (cM. pasnen 9).

Yrenune kypca obecneunBaercs Kadeapoil mareMaTHueckol kubepHeTuku, jsekrop 2015-2016 yu.
roga — npodeccop Jloxkuu C.A. (lozhkin@cs.msu.su).

2. AHHOoTauunA

Kypc «OcHoBbl kuGepHeTukn» (paHee «DJIE€MEHThl KHOEPHETHKH»), CO3/aTeleM U OCHOBHBIM
JeKTopoM KoTtoporo 6bu1 wi.-kopp. PAH C.B. Sl6noHckwmii, untaercs Ha gaxyiasrere BMK ¢ nepBbix siet
ero cymecrBoBanus. OH SBISETCS MPOJODKEHHEM Kypca «JlMCKpeTHas MaTeMaThKa» U TOCBSIIEH
U3JI0KEHUIO OCHOBHBIX MOJIelieil, MEeTOZIOB U pe3yJbTaTOB MaTeMaTUYecKol KHOEPHETHKH, CBA3aHHBIX C
TeopHuer MUCKpETHBIX ympamistomux cucrteM (YC), ¢ 3amaueil CXeMHON WM CTPYKTYPHOUM peayn3aiuu
JTUCKPETHBIX (DYHKIMH U aJrOpUTMOB.

B HéM paccmarpuBatoTcsi pasznnuHble kiacchl YC (kiacchl cxeM), IMpeAcTaBisIone coOoi
JUCKPETHBbIE MaTeMaTHYeCKHUE MOJENU PA3JIMYHBIX THUIIOB HJIEKTPOHHBIX CXEM, CHUCTeM O00paboTKu
uHbOpMallul M yIpaBieHUs, alropuTMoB U mnporpamm. Jlng 6azoBbix kiaccoB YC (cxeM wu3
(YHKLIMOHATIBHBIX DJIEMEHTOB, (POPMYJ, KOHTAKTHBIX CXEM, aBTOMATHBIX CXEM), a TaKKe HEKOTOPBIX
apyrux THnoB YC, CTaBATCSA M HM3y4arOTCs OCHOBHBbIE 3amaun Teopuu YC: 3a7aya MUHUMU3ALUHA
JTU3BIOHKTUBHBIX HOpMaJbHBIX (opM (IHD), 3amaua sKBUBaJICHTHBIX MPEOOpPa30BaHU U CTPYKTYPHOTO
MonenupoBanus YC, 3amaya cuHTe3a YC, 3amada TOBBIIECHHUS HAAEXHOCTH W KoHTposuss YC wu3
HEHa/IEKHBIX DJIEMEHTOB U Ap. PaccmaTpuBaroTcs Takke HEKOTOPBIE BOIPOCHI CII0KHOCTH aJITOPUTMOB. B
nporpaMmy Kypca BXoasT kiaccuueckue pesyiabtatsl K. lllennona, C.B. f6monckoro, FO.U. XXypasnesa
u O.b. JlynaHoBa, a Takke HEKOTOpbIE pE3yJbTaThl INocieqHux JeT. [loka3piBaeTcs BO3MOXKHOCTH
MIPaKTUYECKOI0 IMPUMEHEHUS 3THUX PEe3YyJIbTaTOB Ha mpumMepe 3agaun npoektuposanus CbUC, koropsie
COCTaBJISIIOT OCHOBY IIPOrpaMMHO-aNNapaTHONW pean3aluy alrOpuTMOB.



3. Mporpamma

l. MunuMu3anuga AM3bIOHKTHBHBIX HOPpMaJIbHBIX q)OpM M CBsI3aHHbIE C Hel 3a1a4u

Enunnnunenii ky0 u ¢ynkmun anredpst noruku (PAJD), npencrasnenue ®AJl ¢ momouipio JJHD.
Cokpaménnas JIH® wu tynukoBeie JIH®, ux «reomerpuyeckuii» cMbici. CrnocoObl MOCTPOSHUS
0/1HO3Ha4HO nostydyaeMbix JJH® (cokpaiméHHol, nepeceueHns TYNUKOBbIX, KBaiiHa, CyMMBbI TYIIMKOBBIX ).
Ocob6ennoctu [IH® mns ®AJI u3 HEKOTOPHIX KiaaccoB. DYHKIMSA MOKPBHITUS U aJTOPUTM IMOCTPOCHUS
Bcex TynukoBbix JIH®, oneHka MJIUHBI TPAJUEHTHOTO TOKPBITUSA. AJTOPUTMUYECKHE TPYIAHOCTU
MuHuMu3zanuu JIH®, olleHKM MaKCUMaJIbHBIX M TUIIMYHBIX 3HAYEHUN HEKOTOpPbIX napameTpoB JJHD.

Il. OcHoBHBIE KJIACChl JUCKPETHBIX YIPABJISIIUAX CUCTEM, CTPYKTYPHbI€ NIPEJACTABJIECHHUS CXeM U
OlleHKA UX YHCJIA. JKBHBAJIEHTHbIE IPe00pa30BaHusl YIPABISIOMIMX 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 (PYHKIIMOHAIBHBIX 3JIeMeHTOB (C®DD), KOHTaKTHbBIC
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 MpeoOpazoBanus YC. [loctpoenue monueix cucreM ToxaectB st hopmyn, COD u KC.
OTtcyTcTBUE KOHEUHOM MONMHOM cucteMbl ToxaecTB st KC.

I11. CuHTe3 M CJIOKHOCTH YIPABJIASIOUINX CHCTEM

3anaua cunte3a YC, cnoxknoctb @AJI u ¢pyukuus lllennona. [Ipocreiinie MeTOIbI CUHTE3a 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 TTOJIYYCHUsI HYWKHHX OLEHOK s GyHKiui [lleHHOHA. ACHMITOTHYECKHA HAWITYUIIAE METOJIBI
cunte3a popmyin, CO®D u KC. Cunte3 cxem mist GAJl u3 cnennanbHBIX KIaCCOB M WHANBUAYAIbHBIX
DAIJL

IV. Hapé:xHocTh U KOHTPOJIb YIIPABJISIOIIUX CHCTEM

Camoxoppextupyromuecss KC u npocreiinime MeTonbl X CHHTE3a. ACUMITOTHYECKH HAWIy4dIlne
MeTo bl cuHTe3a KC, KOppeKTHpyIoMmMX 0JIMH OOPBIB WIIM OJHO 3aMbIKaHHE.

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

V. HexkoTopbie BONPOCHI CJIOKHOCTH AJTOPUTMOB U KJIACCHI CXeM, CBSI3aHHbIE ¢ UX MPOTrPaAMMHO-
annapaTHou peaju3anueit

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

Hexoropele MoIu(UKaMi OCHOBHBIX KJIaCCOB CXEM, CBSi3aHHBIE C NPOrpaMMHON peanu3anuei
®AJL. ABTomaTHble (PYHKIMU, UX peain3alus cXxeMaMHu U3 (PYHKIMOHAJIbHBIX 3JEMEHTOB U 3JIEMEHTOB
3aJIepPKKH, CXEMbl C «MTHOBEHHBIMU» 0OpaTHbIMU CBsi3siMU. Cxembl Ha KMOII-Tpan3ucTopax, 3amada
aorudeckoro u «pusmdeckoro» cunresa CbUC, ocHOBHBIE 3Tamnbl €€ perieHus.



4. NpenBapuTenbHbIN CMIUCOK BOMPOCOB K 3K3aMeHy no Kypcy «OCHOBbI
Kn6epHeTUKn» (BeceHHnm cemectp 2015-2016 yu. roga; 320-328 rpynnbl).

I. MuHHMH3AUMA TU3HIOHKTHBHBIX HOPMAJIbHBIX ()OPM U cBsi3aHHbIE ¢ Heill 3aaaun (8.11-29.11)

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, KpuTepuid BXOXKICHUS
MPOCTHIX UMILTUKAHT B TynukoBbie JJH® u ero mokansHocTs. CMm. [1:11.1,84].

Ocob6ennoctu JIH® nuneiHbix 1 MOHOTOHHBIX PAJI. OyHkius nokpeitusi, Tabnuua Keaitna u
moctpoeHue Beex TynukoBbix JJH®. Cm. [1:11.1,§§5,6].

['pagueHTHBIN alropuT™M M OLIEHKA JUIMHBI TPAJIUEHTHOIO MOKPBITHS, JIEMMa O «IIPOTHIKAOIINX)
Habopax. Mcrnonp30Banue rpaeHTHOro anroput™a ajis mocrpoenus JJHD. Cu. [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 KJIACCHI AUCKPETHBIX YIPABJSIOMIMX CUCTEM, CTPYKTYPHbIE NIPeJACTABJIEHHUS CXeM U

OIlEHKA WX YUCJIa. DKBUBaJEHTHBIE Npeodpa3oBanusi ynpasisiommx cucrem (04.111-28.111)

8. @opmyinbel U crOCOOBI UX 3aaHusl, SKBUBAICHTHOCTh (POpPMYN M (DYHKIIHOHAIBI UX CIIOKHOCTH
[1:r1.1,§1, r1.3,§81]. Ontumusanus mogo0HbIX GpopMy: mo riayouse [1:r1.2,§2].

9. Cxembl u3 (GyHKIHOHATHHBIX 37eMeHTOB (CDD) m omepanmu ux mpuseneHus. OmeHka yucia
dopmyn u COD B 6azuce bp={&,Y,7}. Cm. [1:111.2,§§2,3].

10. Konrakrasie cxemsl (KC) u m-cxemsl, moaenupoBanue ¢popmyn u n-cxeM. Ouenku uynciaa KC u
YHCIIa T-CXeM, 0COOCHHOCTH (QyHKIIMOHUpOoBaHks MHOTromotocHbXx KC. Cwm. [1:171.2,§§5,6].

11. DkBuBaneHTHbIE MpeoOpa3oBaHus (HOpPMyN ¢ TOMOIIbIO TOXAeCTB. [loTHOTAa CCTEMBI OCHOBHBIX
TOXIECTB JJIsl SKBUBAICHTHBIX TpeoOpa3zoBanuii popmyn 6aszuca bg. Cm. [1:171.3,§2].

12. DxBuBanenTHble mnpeoOpazoBanust CDOD w MomenMpoBaHWE C WX TOMOUIBIO (OPMYITBHBIX
npeoOpa3oBanuil. MojenupoBaHue SKBHUBAJCHTHBIX IpeoOpa3zoBaHuil (opMyn M cxeM B
pa3nuuHbIX 0a3ucax, Teopema nepexoaa. Cwm. [1:1:1.3,§§1,3].

13. DOxBuBanentHsle mnpeoOpa3zoBaHus KC. OCHOBHBIE TOXJECTBA, BBIBOJA BCIIOMOTATENBHBIX MU
000061éHHBIX ToKAeCTB. CM™. [1:171.3,84].

14. TlonHoTa cHcTeMBl OCHOBHBIX TOX/AeCTB. OTCYTCTBHE KOHEUHOW MOJHOM CHUCTEMBI TOXXKIECTB B

kiacce Bcex KC. Cm. [1:171.3,§5].

I1l. Cunre3 u ciioxknocTh ynpapisiiomux cucrem (31.111-25.1V)

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].

Hwxuaue onenku cinoxuoctu @AJL, peanuzaius HekoTopbix @AJl 1 MHUHUMATBHOCTH HEKOTOPBIX
cxem. Cwm. [1:rn.4,82], [7:§7].

Paznoxenne ®AJI u omepauus cynepno3uuuud cxeMm. KOppeKTHOCTb CyHepHoO3MLIMU  JUIS
HEKOTOPBIX THUMOB cxeM, pazaenutenbabsie KC u nemma lllennona. Cm. [1:171.2,§§6,7].

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

Hwxuue momrHocTHBIE onleHkH QyHKIuil [lleHHOHa, MX 000CHOBaHHME Ha Cly4ail CUHTE3a CXeM
s ®AJT u3 crienpanbHbIX KiaccoB [ 1:11.4,84].

JM3BIOHKTUBHO-YHUBEpCAIbHBIE MHOXecTBa DAJl. ACHMITOTHYECKM HAWIYUIIUH METOJ
O.b. JIynanoBa st cuateza CO3 B 6a3uce bo. Cwm. [1:171.4,§5].

Perynspuple pa3OueHuss eauHWMYHOTO Kyba u MonenupoBanue @DAJl mepeMeHHBIMHU.
ACHMITOTHYECKHM HAMITYUIIHHA 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].

Cunte3 cxeM ans AemU(pPaTOpoB, MYIbTHILICKCOPOB U HEKOTOphIX Apyrux PAJL, BcTpeua-
OIIMXCS B MMPHIIOKEHUSIX, OLICHKH UX CIOKHOCTH. [ 1:171.4,§6].

IV. HagéxHocTh M KOHTPOJIB ynpaBiasioumx cucreM (25.1V-6.V)

24.

25.

3amaya KOHTPOJIS CXeM W TecThl Juisi Tabmwmil. [locTpoeHue BCeX TYNMUKOBBIX TECTOB, OIEHKH
JUTHHBI AuarHoctuyeckoro 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. HekoTopbie BONPOCHI CJI0KHOCTH AJITOPUTMOB H KJIACCHI CXeM, CBSI3aHHbIE ¢ HX MPOrPAMMHO-
annapatnoii peasusanueii (10.111 u 25.111; 13.V u 16.V)

26.

217.

28.

29.

30.

[TommHOMMaNTbHAST 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 0CHOBHBIX kiaccoB cxeM (BDD, Berumcnstonue nporpaMmsbl, CXEMbI
Ha KMOIl-tpan3uctopax u 1Op.), CBsI3aHHbIE C MporpaMMHOil peanuzanuenn DAJL
Cwm. [1:171.2,§§4,6,7].

Peanuzanusi aBTOMaTHBIX (YHKIUI cxemMamMH U3 (PYHKIMOHAIBHBIX JJIEMEHTOB M AJIEMEHTOB
3aJICPKKHU, 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 JH®

1.

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

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

2.
3.

4.

[To 3ananHO# popMysie MOCTPOUTH MOAOOHYIO €l (OPMYITy MUHHUMATIBHOMN TITyOUHBI.

ITo 3amanHOl QopMyne ¢ NOTHATHIMU OTPULIAHUSMHU MOCTPOUTH MOJEIHPYIOIIYIO €€ 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 MHOYKECTBA B 3aJJaHHOM KJIACCE CXEM.

IV. 3agaun Ha camokoppekuuIo U TecThl. 3agayu Ha NP-moJsHOTY

8.
9.

ITo 3apnanno# KC noctponuts s5KBUBaJIEHTHYIO €l camokoppekTupyromyrocs KC.
[To 3amannoit tabmuue win KC u cnucky e€ HEMCHpaBHOCTEH IMOCTPOUTH BCE TYIHUKOBBHIE
IIPOBEPSIOLINE (JUATHOCTUUECKUE) TECTHI.

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



6. MnaHbl cCeMMHAPCKNX 3aHATUM U AaTbl UX NPOBeAEHUA

[IpuBenéunpiii Hmwke rpaduUK CEMHUHAPCKUX 3aHATHH CONCPXKUT 8 3aHATHUH, 7 U3 KOTOPHIX
IPOBOAATCS B KaXA0H rIpymnmne o ocHoBHOMY pacnucanuto (OP), a — 1 mo pomosHUTENbHOMY
pacniucanuto (JIP). ITpu stom 3anstue no AP s rpynm 327-328 u rpynmsl 321 oTiMyaeTcs OT 3aHATHHA
10 OP TOnbKO YETHOCTHIO HEAENH, a JJIS OCTAIbHBIX I'PYII, KPOME TOr0, €r0 MEPEHOCOM Ha IEPBYIO
napy. [lo J0roBOpEHHOCTH CTYAEHTOB U IpEnoAaBaTeseil TOMyCKalTCsl U UHbIE BapHAHTHI MPOBEACHUS
3aHatuil o JIP.

Cemunap 1 (rp. | mex.! —12.11 OP, rp. Il wen.! — 19.11 OP)

[IpencraBnenne @AJI ¢ nomoupro JH®, nmnnukanTel ¥ npoctele UMIUIMKaHTHI PAJL. Cokpaménnas
JAH® u meToapbl €€ mocTpoeHus.

Teoperuueckuii marepuain [1: ¢. 27-35], [5: c. 47, 296-298].

B knacce. U3 [5]: ro. 1 - 2.3 (3); 1. 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]: . 1 -2.3 (4); . 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. | men. — 26.11 OP, rp. |l nex. — 4.111 OP)

Snpo n IH® Ksaitna, [ITH® cymma Tynukossix. IToctpoenune Beex Tynukosbix JHO.

Teopernueckuii marepuan [1: ¢. 38-43, 51-55], [5: ¢. 301-302].

B knacce. U3 [5, rn. IX]: 3.1 (1, 5), 3.3 (1, 2 — mocrpouts simpo, JH® Kgaitna u JJH® cymma
TynukoBbIx), 3.4 (3), 3.6 (1,4, 7).

Ha oom. U3 [5, ta. 1X]: 3.1 (4, 6), 3.3 (3, 4 — noctpouTs sapo, JJH® Kpaiina u JITH® cymma TynmukoBbIX),
3.4(4),3.6 (3,6, 8).

Cemunap 3 (rp. | vex. — 11.111 OP, rp. Il nex. — 18.111 OP)

Ontumuzanusi mono0HBIX (OpMyT TO TIIyOMHE, MOJEIUpOBaHHE (OPMYNT M T-CXeM. DKBHUBAJICHTHBIC
npeodpazoBanus (HOPMYIL

Teoperndeckuit matepuan [1: c. 86-90, 115-117, 146-161], [4: c. 19].

B knacce. 3 [4]: 3.1 (1), 3.3 (1, 4), 3.8 (1-3), 3.9 (1). IToctpouts popmMyny MHHUMATLHON TITyOHHBI
noJo0Hy0 Qopmyne X, X, X3 V X; X3 V X, X, Xo V X, X5 X5; O 3aJaHHOH QopMmysie C MOJHATBIMU
OTPULAHUSAMH MTOCTPOUTH MOJICTUPYIOUIYIO T-CXEMY U 00paTHO.

Ha oom. U3 [4]: 3.1 (2), 3.3 (3, 6), 3.8 (5-9), 3.9 (2). [locTpouts GopMylly MUHHUMAIBHOWH TITyOHHBI
nofo0Hy0 dopmyne X, v X, X3 X, Xg V X, X3 X, V X, Xg V X5 X5, TPOMOJEIUPOBATh M-CXEMOW (hopMyIry
(X1()_(2 Vv )_(3) v )_(4)()(5)_(6 V XsXg XS()_(l VX, ))

Cemunap 4 (rp. | nea. — 25.111 OP, rp. Il nen. — 25.111 AP)

OkBHBaJIeHTHbIE TpeoOpa3oBanus KC.
Teoperuueckuii marepuai [1: ¢. 169-185].
B knacce. U3 [4]: 4.1 (2, 4, 6-8), 4.3 (1).
Ha oom. 13 [4]: 4.1 (9-12), 4.3 (3).

Cemunap 5 (rp. |l ven. — 01.1V OP, rp. | Hen. — 08.1VV OP)

Cnoxuocts DAJI u MeTOaBI cHHTE3a cxeM Ha ocHoBe JJTHD.

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

B knacce. U3 [5:tn. X]: 1.1 (2, 3, 4, ®PAJT y — xax B knacce CDD, tak u B knacce KC, a taxxe OAJI
(Xl \ XZ) X3 V ()_(l \ Xz) X, — B kimacce KC); 2.4 (1); mokazaTb MHMHHUMAQJIBbHOCTh HEKOTOPBIX W3

MIOCTPOCHHBIX B MPEABIIYIINX 33]a4aX CXEM.
Ha oom. 13 [5: ta. X]: 1.1 (5-7), 2.4 (2); noka3aTh MUHUMAJIbHOCTh HEKOTOPBIX U3 MMOCTPOCHHBIX B
OPEBIAYIINX 3a/1a9aX CXCM.

! Ppynmet | menenn — 320, 324, 327-328, Bce ocTanbHbe FpyIIsl — rpymms! | Hexen.

5



Cemumnap 6 (rp. Il menx. — 15.1V OP, rp. I nen. — 22.1V OP)

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

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

B knacce. U3 [5: 1. X]: 2.13(1,7), 2.14 (1), 2.14 (5- xak KC, tak u C®PD) u T.m. g 3aqaHHOM
kackagHo KC noctpouts nuBepcHyto Kk Hedl 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 3agannoit kackagHoi KC
noctpouth uHBepcHyto kK Heil KC. Pazmaras ®AJI or 3 unu 4 BII no Bcem BII, kxpome mocneanei,
noctpouTts st He€ KC no metony lllenHoHa.

Cemunap 7 (rp. Il mex. — 29.1V OP, rp. | Hen. — 6.V OP)

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

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

B knacce. YcranoButb acuMntotuky ¢yakiuu llleHHona mis cioxHoctr kiacca Bcex @AJI paBHbix 1
npu X1=1 (KC), kmacca Bcex camoaBoicTBeHHbIX DAJI (CDD), kmacca Bcex PAJI 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 koTopsix nr06as moaQyHKIHUS OT MEPBHIX
tpéx BII nuueiina, xiacca oneparopoB u3 Tpé€x crporo oproroHanbHeix OAJlL (CDI). U3z [4]: 7.9 (B),
7.10 (2), 7.11 (a) (o xuure [4] 2002 roxa: 7.7 (B), 7.8 (2), 7.9 (a)).

Cemumnap 8 (rp. I nen. — 13.V JIP, rp. Il nea. — 13.VV 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 TymuKOBBIC OUArHOCTUYECKHE TecThl), 5.1 (3 — Bce TYHmUKOBBIE
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 MPOBEPSIOIINE
TeCTHI), 6.3, 6.5, 6.14.

7. llntepatypa

OcHoBHas:
1. Jloxkun C.A. Jlekuuu 1o ocHoBaMm kubepHetuku. — M.: MI'Y, 2004. (DneKTpoHHBIE BEpCHUH
JIEKIMI MOCJIETHUX neT MO>KHO HalTH o aapecy

http://mk.cs.msu.ru/index.php/OcHoBbl_kuOepHETUKU _(3-#_TOTOK) )

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. 3afaun U yHpakKHEHUS IO JUCKPETHOHM MaTematuke. — 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, cxeMm u apromaroB. — M.: MI'VY, 2000.
8. JluckpeTHas MaTeMaTHKa U MaTeMaTHYECKUE BOMPOCH knOepHeTnku. — M.: Hayka, 1974.
9. Jloxkuu C.A., Mapuenko A.M. Marematnueckue wmozaenu u Meronasl cuHte3a CBUC.
(http://mk.cs.msu.ru/images/8/87/Lozhkin-Marchenko-VSLI-models.pdf)
10. JlymanoB O.b. AcuMnToTHYECKHE OIIEHKH CIIOKHOCTH yIpaBistonmx cuctem. — 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
CaMOCTOSAATENTIbHOU PaboTbl CTYAEHTOB.

Hannbpiii Bapuadt kypca «OCHOBBI KHUOEPHETUKH» SIBIISIETCS JOCTATOYHO CIIOKHBIM U OOBEMHBIM
MaTeMaTUYECKUM KYpPCOM, YCBOEHHE KOTOPOro TpeOyeT OT CTYACHTOB MOJIHOIICHHON M PEryisipHOM Kak
ayJUTOPHOM, TaK U CAMOCTOSITEILHOW PaOOTHI, YTO HEBO3MOXHO 0€3 YE€TKOW OpraHW3aluyl 3aHATHH,
CTPOroll JHCLUUIUIMHBI M CHCTEMAaTH4eCKOro KOHTpois. IIpu srom mpenmonaraercs, 4ro B paMKax
CaMOCTOATEIILHOU paGOTbl2 CTYACHTHl HE TOJBKO IpPOpadaTHIBAIOT MPOWACHHBIM Marepual, HO U
3HAKOMAMCSA C MAMEPUAIOM npedcmoauell 1eKyuu Uil ceMuHapa.

BaxkHas 0cOOEHHOCTb UTEHMsI JAHHOI'O Kypca CBSI3aHA C YCKOPEHHBIM XapaKTEPOM IPOXO0KIEHUS
JEKIMOHHOTO Marepuasia B Mapte 2016 r. 3a cuét neknuii mo kypcy C.A. AbpamoBa (BTOPHHUK 1220 ayn.
[1-13 u 4erBepr 14% ayn. I1-13). C 31Ol 0OCOOEHHOCTBIO CBsi3aHa HEOOXOJMMOCTH IPOBEACHHS
HEKOTOPBIX CEMUHAPCKHX 3aHSATHI BHE OCHOBHOI'O pacrucanus (CM. pasjen 6).

JInst KOHTpOJISL 3a OCBOEGHHMEM IIpOrpaMMbl Kypca, Kak y»Ke€ TOBOPUIIOCh, B TEUEHUE CEMECTpa
IpOBOJATCS 4 OCHOBHBIX (IO 2 yaca) KOHTPOJIBHBIX paOOThl M, BO3MOKHO, HECKOJIBKO TPOMEXYTOUHBIX
(o 1 yaca) TecTOB Ha 3HaHWE U MOHUMAHUE ONpPEEICHUN, (HOPMYIUPOBOK YTBEPXKIICHUH U T.II., @ TAKKE
Ha YMEHHUE pelath 3anaun. [Inanupyercs, KpoMe TOTro, OCYIIECTBISATh CUCTEMATHYECKUN (BHIOOPOYHBII)
KOHTPOJIb 32 pabOTOM CTYJEHTOB Kak Ha CEMHUHapax, TaK M Ha JIEKIUSIX. Bce OCHOBHBIE KOHTPOJBHBIC
IPOBOJIATCS B PaMKax JIEKIIMOHHOTO PACIIMCAHMUS TI0 CIIEAYIOMIEMY rpaduKy.

IpeaBapuTenbHblii rpaduK NMpPoBeIeHUsI OCHOBHBIX TECTOB (KOHTPOJILHBIX padoT)

Paznen I koHTpoibHast Nel — 14 mapra (xoncympramms 11111, 9%, ayn. I1-13)
Pazgen Il: KoHTpoJsibHas Ne2 — 11 anpeJisi (xoncynbranus 8.1V, 9@, ayn. I1-13)
Pazgen IlI: KoHTposbHast Ne3 — 29 anpenst (xoncynpranus 28.1V, 162, ayn. I1-13)
Paznensl IV,V: kontponbHas Ne4 — 20 mast (xoncynpranusa 19.V, 16E, ayn. I11-13)

OnHoit u3 (GOpM CaMOCTOSATEIBHOW pa0OTHI SBISCTCS PEIICHUE MPEAIaracMbIX Ha JICKIHSX
«TPYIHBIX» 3a/1a4, CBSA3aHHBIX B PsJIC CIIy4acB C HAMCAHUEM MPOTPaMM, KOTOPOE MO3BOJISET CTYCHTAM
riay0xe yCBOUTH Marepual Kypca W HaOpaTh JOMOJHUTEIbHBIC K pe3y/bTaraM KOHTPOJBHBIX Oalibl,
HIOBBICUB, TEM CaMbIM, CBOIO IPEIBAPUTEIBHYIO OLICHKY (cM. pa3nen 9).

NudopmaronHbie 00bsBICHHS, JaHHBIC O MOCEIIACMOCTH U TEKYIIEeH yCIEeBaeMOCTH CTYICHTOB
BBIBEIIMBAIOTCS Ha caiiTe 1o ajapecy: http://mk.cs.msu.ru/index.php/OcHoBbl_kubepueTrky_(3-i_MOTOK)

9. O npoBeaeHNM 3Kk3aMmeHa No Kypcy «OCHOBbI KWOEPHETUKN»

Kak yxe roBopuioce, o pe3yjibraTaM KOHTPOJIbHBIX padOT ¢ yU€TOM MOCEIIAeMOCTH CTYAEHTOB, UX
paboThl Ha JIEKIUAX U CEMHHApax, a TaKKe CaMOCTOATENbHOM paboThl KaKIOMY M3 HHMX BBICTABISAETCS
npe/BapuTeNibHas OLICHKA.

JUist CTyZIeHTOB, UMEIOIINX MPEABAPUTENBHYIO OLIEHKY «5», 9K3aMeH NMpoBOAMUTCA B (popme oO1iero
co0eceioBaHUs IO TMpOrpaMMe Kypca Ha omnpezeseHus, (GOpMYyJIUPOBKH YTBEPXKIEHUH M HJEU UX
JI0Ka3aTelbCTBA, METObl pelIeHus 3aaad. s CTyleHTOB, UMEIOUIMX MPEIBAPUTENbHYIO OLIEHKY <«2»,
9K3aMEH NpeACTaBIseT cOO0N MUCbMEHHBIN TECT-KOHTPOIbHYIO.

Bce ocranbHble CTYAEHTHI (C IPeABAPUTEIBHOM OLIEHKOH «3-», «3» U «4») MoixydaroT OUJIeT ¢ ABYMs
BOIpOCaMH M OJHOM 3amauedt u mocie 15-20 MHUHYTHOW NMOATOTOBKM OTBEYAIOT HAa HEro CHayajla Ha
YPOBHE oIlpenieneHuii, (GopMyTupoBOK YTBEpKJIEHUH M HMJIEH MX J10Ka3aTeIbCTBa, a TAaKKe METO/0B
pelieHus 3a1a4. 3aTeM CTYAEHT, 10 YCMOTPEHUIO dK3aMEeHATOpa, IOJKEH PacKpbITh T€ WIM HUHbIE JETaIu
JI0Ka3aTelbCcTBAa YTBEPXKACHUH M3 BONPOCOB OMJIeTa MO KOHCIEKTAaM MM MHBIM MCTOYHHMKAM, a TaKxkKe
MOJIHOCTBHIO MJIM YAaCTHUYHO PEIIMTh 3ajady Oujera B TEUEHUE BBIJEICHHOIO CHELMAIbHO JUIS 3TOrO
BpemeHu. CTyneHTsl, HabpaBiue He MeHee 80% OT CyMMBI OAJUIOB IO 3a/lauaM TECTOB M KOHTPOJIbHBIX
COOTBETCTBYIOILIETO pa3fiesia, TO €CTh MOJIYYHUBIIME [0 HUM OIEHKY «9», OT pelleHusi OMJIETHOW 3a/auu
JAHHOTO TUIa ocBoOoxnaroTcsa. Ilociaenuuili stam sk3amMeHa NpeAcTaBisieT coOOW OMMCAaHHOE BHIIIE
obmee cobeceroBaHne MO APYTHM BOTIPOCAM WJTH 3a]1a4aM MPOTPaMMBl.

B cooTBeTcTBUM C NPUHATHIMH TpaBWIAMH MTOTOBas SK3aMEHAIMOHHAs OLEHKAa HE MOXKET
MIPEBOCXOUTH TPEABAPUTENbHYIO OILIEHKY Oounbllle, yeM Ha oauH Oami. CTyneHT, KOTOpHIH HMeeT
IpeBapUTENbHYIO OLEHKY «3» WIN «4» U He MpeTeHAyeT Ha 0ojee BBICOKYI0 UTOTOBYIO OLEHKY, CIA&T
9K3aMeH, KaK TPaBUIIO, IO YIPOIEHHON Tpoueaype (B hpopme codecemoBaHus 1Mo OWIIETY W MpOoTrpaMMe
6e3 npenBapuTEIbHOM MOJTOTOBKH) C LIEbIO MTOATBEPKACHUS 3TOM OIICHKH.

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