Kypc «OcHoebl kubepHemuku»
ons1 6akanaepoe (UHmMe2pupoBaHHbIX Ma2ucmpos)
HanpaeneHusi 01400 «lpuknadHass MamemMamuka u
uHgopmamuka» npogunss «Mamemamuyvyeckue memoobl
obpabomku uHghopmayuu u NPUHIMUSI peweHul»
kaghedpbl Mamemamu4deckolu KubepHemuku.

1. O6wasn uHpopmauua (yuebHasa Harpy3ska, (popMbl KOHTpONs U Ap.)

Kypc sBisiercst 00s3aTenbHBIM Ui BCeX 0akalaBpOB (MHTETPUPOBAHHBIX MarucTPOB) HalpaBIICHUS
01400 — «IIpuxmamnas matemaTuka U uHPopMaruka». [Ipu 3ToM 00BEM W, B HEKOTOPOW CTEIICHH,
porpaMMa Kypca BapbUpYIOTCS B 3aBUCUMOCTH OT MPO(HUIISL.

Jns OakanaBpoB mnpoduns «Maremarnyeckue MeToAbl 00paboTKM HHPOpPMAMK U TPHHITUS
pemenuit» (11 moTok) kypc «OcHOBBI KHOEpHETHKH» 4yHMTaeTcss B 6 u 7 cemectpax B 00bEMe 2 4acoB
Jekiui u 1 yaca ceMUHApCKHUX 3aHATUN B Henemo. [Ipu 3TOM B COOTBETCTBHH € pabOYMMU ILTaHAMU
npodwisi B 6 ceMecTpe Mo JaHHOMY Kypcy cHa€rcsi (TeopeTHdecKuid) 3au€T, a B 7 ceMecTpe Kypc
3aBepuIaeTcs 5K3aMEHOM, Ha KOTOPBIA BBIHOCATCS KaK TEOPETUYECKHE BOIMPOCHI, HU3JIOKEHHBbIE Ha
JEKIHSIX, TaK U 33/1a49H, PACCMOTPEHHBIC HA CEMHUHAPCKHX 3aHATHSX.

Jns GakanaBpoB kadeApbl MaTeMaTHUYEeCKONW KHOEPHETHKM YMTAETCs OTAEIbHBIM BapHaHT Kypca
«OcHOBBI KnOepHeTHKN». B pazmenax 2-10 maHHOTO OMHMCAaHUS MPUBOJUTCS MOJIPOOHas MHGPOPMAIUS O
COJIep’)KaHWU YyKa3aHHOTO BapuaHTa Kypca, MporpaMmax M MiaHax ero usydenus B 2015 rony,
METOJIMYECKUX Marepuaiiax, a B pazaene 11 — o0 0cOOCHHOCTSIX OpraHW3aluu y4eOHOTO Tporecca H
MPOBEJICHNUU KOHTPOJIBHBIX MEPOIPUITUH.

B cooTBeTcTBHM C 3THMH IUTaHAMH B TE€YEHHE Ka)XIOTO CEMECTpa MPOBOAATCS 3 OCHOBHBIX (1O 2
Yaca) M, BO3MOXXHO, HECKOJBKO MPOMEXYTOUHBbIX (0 1 yaca) TecToB (KOHTpOJBHBIX pabor). Ilo ux
pe3yapTataM C Y4E€TOM IIOCEIIAeMOCTH CTYJICHTOB, MX pPa0OThl Ha JIEKIUSAX W CEMHHApax, a TaKxKe
CaMOCTOSITENIbHOM paboThl (CM. paszen 11) B KaKI0M ceMecTpe BBICTABIISCTCS IPeIBAPUTENIbHAS OIICHKA,
KOTOpasi UTPAET CYIIECTBEHHYIO POJIb MPU (OPMHUPOBAHNN OKOHYATEILHOW OIIEHKH Ha 3a4€Te M dK3aMeHe
(cm. pazmen 12).

Urenne kypca obecrneunBaercss Kadeapoid MaremMaTHuecKod KuOepHEeTUKHU. JlekTopsl U
npenogaBatean cemuHapckux 3aHstuit 2015 roga — mpodeccop Jloxkuu C.A. (lozhkin@cs.msu.su),
accucteHT Haropusiit A.C.

2. AHHOoTauunA

Kypc «OcHoBbl kubGepHeTukn» (paHee «DJIE€MEHThl KHOEPHETHKH»), CO3/1aTeleM U OCHOBHBIM
JeKTopoM KoTtoporo 6bu1 wi.-kopp. PAH C.B. Sl6noHckwmit, untaercs Ha gaxyiasrere BMK ¢ nepBbix jiet
ero cymecrtBoBaHus. OH SBISETCS MPOJOJDKEHHEM Kypca «JlUCKpeTHas MaTeMmaThkay M MOCBSIIEH
U3JI0KEHUIO0 OCHOBHBIX MOJIeNieil, METOZI0B U pe3yabTaTOB MaTeMaTUYeCKOH KUOEPHETUKHU, CBSI3aHHBIX C
Teopuel TUCKpeTHhIX ympasisoomux cucteMm (YC), ¢ 3aiayeil cXeMHON WM CTPYKTYPHOH peayin3aiuu
JUCKPETHBIX (DYHKIIMHA U aJTOPUTMOB.

B HéM paccmarpuBaroTcsi pasznuusble kiacchl YC (KJacchl CXeM), MpelCcTaBistonie coboit
JMCKPETHBIE MaTeMaTHYeCKUEe MOJENU pPAa3IMYHbIX TUIOB DJIEKTPOHHBIX CXEM, CHUCTeM O00paboTKu
uHbOpMallul M yIpaBieHUs, alropuTMoB U mnporpamm. Jlng 6azoBbix kiaccoB YC (cxeM wu3
(GYHKLIMOHATIBHBIX DJIEMEHTOB, (POPMYJ, KOHTAKTHBIX CXEM, aBTOMATHBIX CXEM), a TaKKe HEKOTOPBIX
apyrux THnoB YC, CTaBATCA M HM3y4arOTCsl OCHOBHBIE 3amadn Teopun YC: 3amadya MUHHMH3ALUU
JM3BIOHKTUBHBIX HOpMalbHBIX (popm (AHD), 3amaua SKBUBaICHTHBIX PEOOPA30BAHUI U CTPYKTYPHOTO
moaenupoBanus YC, 3amada cunTe3a YC, 3amada TOBBINICHHS HAAE&KHOCTH W KoHTpoiss YC wu3
HEHa/IEKHBIX DJIEMEHTOB U Ap. PaccmaTpuBaroTcs Takke HEKOTOPBIE BOIIPOCHI CJI0KHOCTH aIrOpUTMOB. B
nporpaMmy Kypca BXoasT kiaccuueckue pesyiabtarsl K. lllennona, C.B. f6monckoro, FO.U. XXypasnesa
n O.b. JIynanoBa, a Takyxe HEKOTOPBIE PE3YJIbTAThl IIOCIEIHUX JIET.
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3. Mporpamma

.  MuHuMU3anMA AU3bIOHKTHUBHBIX HOPMAJIbHBIX ()OPM U CBSI3aHHBIE ¢ Hell 3a1a4u (6 cemecTp)

Ennnnunenii ky0 u ¢ynkmun anredpst noruku (PAJD), npencrasnenne PAJI ¢ momompto THO.
Cokpaménnas JIH® wu tynukoeie JJH®, ux «reomerpudeckuii» cMmbici. CrocoObl TOCTPOCHUS
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 IMHBI TPAJIUEHTHOTO TMOKPBITUSA. AJTOPUTMUYECKUE TPYAHOCTHU
MuHuMu3zanuu JIH®, olleHKM MaKCUMaJIbHBIX M TUIIMYHBIX 3HAYEHUN HEKOTOpPbIX napameTpoB JJHD.

Il. OcHoBHbBIE KJIACCHhI JUCKPETHBIX YIPABJISIIUX CUCTEM, CTPYKTYPHbIe NIPEACTABJIEHHUS CXeM U
OLleHKA uX ymciia (6 cemectp)

Paznuunsie kimaccel YC (Kimacchl €xeM) Kak CTPYKTYpHble MaTEeMaTHUECKHE MOJIEIH Pa3TIUYHBIX
TUTIOB AJICKTPOHHBIX CXEM, CUCTEM 00pabOTKH MH(POPMAIUU U YIPABICHUS, AITOPUTMOB U MPOTPAMM.
OcHoBHble Kinaccel YC — GopMynbl U cxeMbl U3 (PYHKIIMOHAIBHBIX 3JIeMeHTOB (C®DD), KOHTaKTHbBIC
cxembl (KC), — ux cTpyKTypa, Mepbl CIOXHOCTH, ()YHKIIMOHHPOBAHHE, SKBUBAJICHTHOCTH, TOJTHOTA.
OneHKa 4nciia CXeM pa3IMYHbIX TUIIOB.

[TonsiTie MOACXEMBI M TMPUHILMII SKBUBAJECHTHOM 3aMeHbl. Omneparusi CyNepro3UulMu CXeM U €&
KOPPEKTHOCTb, JJemma LllenHoHa.

I11. CuHTe3 M CJI0OKHOCTH YHPABJIASIOIIUX cucTeM (6 cemecTp)

3amava cunte3a YC, cnoxknocts @AJI u ¢pynknus lllernona. [Ipocreiinme METOIBI CHHTE3a CXEM,
peanuzanus HekoTophlx DAJI m omenka ux cinoxkHoctd. Meron kackanoB st KC u COD, meron
[llenHoHa. MoOIIHOCTHBIE METOAbl MOJYYEHUS HUKHUX OLIGHOK i ¢yHkuuil IllenHoHa.
AcCUMNTOTHYECKH Hamlydlne Metosl cunte3a gpopmyn, COO u KC.

IV. Cunre3 cxem 151 ®AJl U3 cnenuaibHbIX KJIACCOB H CJI0KHOCTh HEKOTOPBIX HHAUBHAYAJbHBIX
DAJI (7 cemecTp)

3amaga cuHTe3a cxeM ana PAJl w3 cnenManpHBIX  KJIAaccoB. VIHBapumaHTHBIE  KJacChl
C.B. SI0n0HCKOrO, UX CTPYKTYpPHbIE U METPUYECKHE CBOMCTBA. ACHMITOTHYECKH HAWIYyYLINE METObI
cureza cxeM a1 ®AJI w3 wuHBapuaHTHBIX KiaccoB. OOIliee ONMUCaHWE NPUHIMIA JIOKAIBHOTO
koaupoBanus O.b. JIynanoBa u npumepsl €ro NpuMEHEHHUs!.

Coepuueckne GAJI, cnoxkHOCTh peanu3aly JMHEHHBIX U HekoTopbIX apyrux MAJI B kiacce KC.
Teopema XparmueHko, CI0KHOCTh peasin3annu JuHeHHbIX ATl B Ki1acce m-cxem.

V. JkBHBaJeHTHbIE NPeo0pa3oBaHus YNPABIAIOMMX cucTeM (7 cemecTp)

ToxnecTBa M CBsA3aHHBIE ¢ HUMHU SKBHMBaJIeHTHbIe mnpeoOpa3zoBanus YC. IlocTpoeHue MoHBIX
cucteMm Toxzaects ans Gopmyn, COD u KC. OtcyTcTBHE KOHEUHOH MOJIHOM cucteMbl ToxkaecTs it KC.
[IpencraBieHne 00 SKBUBAJICHTHBIX MPEOOPa30BaHUSAX aBTOMATHBIX CXEM.

V1. HapéxHoCTh 1 KOHTPOJIb YHIpaBJsilOIUX cucteM (7 cemectp)

Camoxoppekrtupytomuecss KC u npocreiiniye MeTobl UX CUHTE3a. ACUMITOTHYECKH HaWIydIlne
MeTo el cuHTe3a KC, KOppEeKTHPYIOMUX OUH OOpPBIB HIIA OJTHO 3aMbIKaHHE.

Camoxoppektupyromuecss COD B HEKOTOpHIX 0a3zucax W3 HEHANEKHBIX U HAAEKHBIX DJIEMEHTOB,
NpOCTEUIlINe METOAbl MX CHHTe3a. ACUMITOTHYECKHM Hawilyyline MeToAsl cuHTe3a COD,
KOPPEKTUPYIONIUX OTPAHUYECHHOE YHCIIO HEUCITPABHOCTEH.

BepositHocTHbie Mogenu HanéxHocTh CDD u3 HEHaAESKHBIX 3JIEMEHTOB, TeopeMa HeilimaHa.
Mertonbl noBbIIeHUST HAAEKHOCTH CDD, aCUMITOTUYECKH HAWITYUYIIUE METOJbl CUHTE3a CKOJIb YTOJIHO
HaAEKHBIX CDD B HEKOTOPBIX Oa3ucax.

3amaua koHTpoJst YC, TecThl s TabIUIl. AJITOPUTM TTOCTPOEHUSI BCEX TYMUKOBBIX TECTOB, OIEHKH
MaKCHMAaJIbHOTO U THUIIMYHOI'0 3HAYCHUM JJIMHBI JHATHOCTUYECKOTO TecTa. TeCThl JjIs1 KOHTAKTHBIX CXEM
(na mpumepe nuHenHbIX KC, MOCTpOEHHBIX METO/I0M KaCKaJ0B).



4. CnUCOK BOMPOCOB K 3a4€Ty No Kypcy «OCHOBbI KNOEpPHEeTUKU»
(BeceHHun cemecTtp 2014-2015 yu. roga; 318 rpynna).

I. MuHHMH3AUMSA IU3HIOHKTHBHBIX HOPMAJIbHBIX (opM U cBsizanHble ¢ Heii 3agaun (09.11-06.111)

1.

N

[IpencraBnenune yukiuit anredpsr oruku (OAJI) MU3BIOHKTUBHBIMH HOPMAJIBHBIMU (hOpMaMH
(JAH®) wu ero «reomerpuueckas» wuHrepnperauusd. CosepumienHas JH® wu xpurepuit
enunactBennoctu JJH®. Cwm. [1:111.1,§§2,5].

Coxpamiénnas JJH® u crioco6sl e€ moctpoenwus [ 1:rm.1,§3].

TynukoBas JH®, sapo u JH® nepeceuenue tynukoBbix. [JH® Kpaitna, kputepuil BXOKICHUS
MPOCTHIX UMILTUKAHT B TynukoBbie JJH® u ero mokansHocTs. CMm. [1:11.1,84].

Oco6ennoctu IH® nuneiiHbix 1 MOHOTOHHBIX PAJI. OyHKIMA nmokpeiThs, Tabnuma Keaitna u
moctpoeHue Beex TynukoBbix JJH®. Cm. [1:11.1,§§5,6].

['panueHTHBIN aNrOpUTM U OLIEHKA JUTMHBI TPAAUEHTHOTO MOKPBITUS, JIEMMA O IIPOTHIKAIOIIAX )
Habopax. Mcrnonp30BaHue rpafueHTHOro anropur™a ajis mocrpoenus JJHD. Cwm. [1:11.1,§6].
3amaua munnmmszanuu JTHO. TToenenue ¢pynkiyu llleHHOHA M OLIEHKM TUMMYHBIX 3HAUYCHHUH JUIS
panra u mmuael JJH® [1:r1.1,87].

AsrroputmMuyeckue TpyaHocTd MuHuUMu3auuu JIH® W OUEHKM MaKCUMAaJbHBIX 3HAYCHHI
HEKOTOPBIX CBSI3aHHBIX ¢ Hel mapametpos [1:11.1,§§1,3,7]. Teopema FO.U. Kypasnésa o JJHD
cyMMa MUHUMabHBIX [ 1:11.1,85].

Il. OcHoBHBIE KIacChl JUCKPETHBIX YIPABJISIOIUX CHCTEM, CTPYKTYPHBIE MPeICTABJIECHUS CXeM U
onenka nx yucaa (06.111-23.111)

8.

9.

10.

11.

12.

@opMyIbl U CIIOCOOBI MX 3a/1aHUs, SKBHBAJCHTHOCTh (GOPMYIT U (YHKIMOHAIBI MX CIOXKHOCTH
[1:rm.1,§1, r1.3,§81]. Ontumusanus mogo0HbIX GopMyI mo riayouse [1:r1.2,§2].

Cxembl u3 (ysknuoHanpHBIX 37eMeHTOB (CDD) m onepanuu ux npuBeneHus. OueHKa Yucia
dopmyn u COD B 6azuce bp={&,Y,7}. Cm. [1:111.2,§§2,3].

Konraktabie cxembr (KC) u m-cxemsl, MmoaenupoBanue Gopmyin u n-cxeM. Onenku gyucina KC u
YHCIIa T-CXeM, 0COOCHHOCTH (QyHKIIMOHUpOoBaHkst MHOTromoocHbix KC. Cwm. [1:171.2,§§5,6].
CrpykrypHoe MmojnenupoBanue ¢opmyn u CDPD B pasnuuHblx 0Oazucax. MojenupoBaHue u
CTPYKTypHBIe nipeodpa3zoBanus HeKOTOpbiX TUIIOB KC u CPD. Cwm. [1:111.3,§3].

Onepanys Cynepno3uiuy U €€ KOPPEeKTHOCTh ISl HEKOTOPBIX TUIIOB cxeM. Paznenurensubie KC
u nemma lllennona. Cwm. [1:171.2,§§6,7].

I11. CunTe3 u c10kHOCTH ynpasJsiomux cucrem (27.111-20.V)

13.

14.

15.

16.

17.

18.

19.

20.

21.

3anaya cuHTe3a. MeTtoapl cuHTe3a cxeM Ha ocHoBe /IH® u cBs3aHHBIE C HUMHU BEpXHHUE OLIEHKHU
cnoxroctu GpyHkiwmid. Cwm. [1:171.4,81].

Huxnane ouenku cinoxnoctu ®AJL, peanuzanus HekoTopbix @AJ] 1 MUHUMAIBHOCTh HEKOTOPBIX
cxem. Cwm. [L:rn.4,82], [7:§7].

Kackanupie KC u CO3D. Meton kackajoB M HpUMeEpbl ero mnpumMeHeHus, Mmeron llleHHoHa.
Cwm. [1:11.4,83].

Huxuane momHocTHble onieHkn pyHkuuid 1lleHHOHa, MX 00OCHOBaHHME Ha Cily4ail CHHTE3a CXeM
s @AJT u3 crienanbHbIX KiaccoB [ 1:1.4,84].

JIM3BIOHKTHBHO-YHUBEpCaNbHble MHOXkeCTBa (DPAJl. ACHUMNTOTHYECKHM HAWIY4IIMAd METOJ
O.b. JlymanoBa ans cunte3za COD B 6a3uce by. Cwm. [1:11.4,§5].

Perynspuble pa3Ouenuss eauHMYHOro Kyba u  MozaenupoBanue DOAJl mnepemMeHHBIMU.
AcCHMNTOTHYECKH HaWITy4dIIni MeTOA cuHTe3a popmyi B 6aszuce bo. Cwm. [1:171.4,§6].
Acnvnrornueckn Hawmydmud Mmeron cuHre3a KC. Cuares cxem st @AJl m3 HEKOTOpBIX
CrenUaNbHBIX KinaccoB. CM. [1:171.4,§§7,5].

CuHTe3 cxeMm Ui HEKOTOpbhIX JemudpaTopoB U MyabTUIUIEKcOpoB. IloBenenue ¢GyHKIUU
lennona mis rmyounst ®AJI [1:11.4,§6].

3amaya KOHTPOJS CXeM U TecThl Juisl Tabnui. [locTpoeHue Bcex TYMHKOBBIX TECTOB, OIEHKH
JUTMHBI AUarHoctuyeckoro Tecra. Cwm. [1:11.1,§8].



5. TunoBble 3a4aum K 3a4€Ty

I. 3apaum na JH®

1. Ilo 3amannoit ®AJI nocrpouts €€ cokpaménnyro JH®D, [THO Kgaitna, JJH® cymma TynuKoBBIX,
Bce TynukoBbie [JHD.

11-111. 3apaym Ha cTPyKTYpHOE MOJIeJIMPOBaHNE U CHHTE3 CXeM

2. Ilo 3amanHoil popmyie MOCTPOUTH MOAOOHYIO eif (hopMyTy MUHUMAIbHOM ITyOUHBI.

3. Ilo 3amanHO#l opmylie ¢ MOJHATHIMUA OTPULIAHUSMU MOCTPOUTH MOJCIHUPYIOIIYIO €€ TM-CXeMy U

obparHo.

[To nannoii kackagHoit KC moctpouts nHBepCcHYI0 Kackaanywo KC.

ITo 3amannoit @AJI ¢ mOMOLIBIO0 MPOCTEUIINX METOJOB, METOJA KackaloB win meroaa lllenHoHa

nocTpouTh peanusyronryto e€ COD i KC.

6. OieHuTh CBEpXy M CHHU3Y CIOKHOCTH KOHKpeTHOM DAJI mim cinoxHOCTh camoii cioxuo DAJT
13 32/IaHHOTO MHOECTBA B 3a/IaHHOM KJIACCE CXEM.

S

6. MnaHbl ceMUHaPCKNX 3aHATUN U OPUEHTUPOBOUHBLIN rpaduk ux
npoBeaeHus (BeceHHUn cemectp 2014-2015 yu. roaa)

Cemunap 1 (11.11)

KombunaTopuka rpaneit N-mepHoro OyneBoro Kyda u ux nomyctuMocts st GAJL.
Teopernueckuii marepuai [1: ¢. 19-28], [5: ¢. 290-292].

B knacce. U3 [5]: tn. IX-1.1, 1.2 (1-6).

Ha oom. U3 [5]: ron. IX — 1.2 (7-9).

Cemunap 2 (18.11)

[IpencraBnenne @AJI ¢ nomoupro JH®, nmmnukanTel 1 npoctele UMIIIMKaHTBI PAJL. Cokpaiénnas
JH® 1 meTonsl €€ nocTpoeHust

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

B knacce. N3 [5]: . 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]: tn. 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 3 (4.111)

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

Teopernyeckuit matepuan [1: c. 38-43, 51-55], [5: ¢. 301-302].

B knacce. U3 [5, tn. 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 — moctpouTs sapo, JJH® Kpaiina u JIH® cymma TynmukoBbIX),
3.4 (4),3.6 (3,6,8).

Cemumnap 4 (20.111)

Ontummsanus ToJ00HBIX (GopMysl To TIIyOMHE, MojenupoBaHue GoOpMyn U T-CXeM. becrnmoBTOpHOE
MoienrpoBanue Gopmyn B paznuuHbix 6azucax. CtpykrypHoe monaenupoBanue KC u COD, nnaHapHbie
KC u C®3 ¢ noaHATHIMU OTPULIAHHUSIMU.

Teoperuueckuii marepuain [1: ¢. 86-90, 115-117, 163-167].

B knacce. ITocTponts bopmyny MHUHHMMaJIBHOU TITyOUHBI o100HYI0 dbopmyne
X Xo X3 VX Xy VX, X, Xg v Xy Xs Xg; 1O 3alaHHOM (hopMyJie C TOJHATBIMM OTPULAHHUSMU IOCTPOUTH
MOJICTIMPYIOIIYI0O T-CXeMy M 00paTHO. becnoBTOpHO mpomMoJenupoBaTh 3aJaHHYIO (HopMyity
craHgapTHOro Oasuca B O0asuce {X®y,X-Yy,X}. [IpomoaenupoBars 3aaannyto anukiandeckyro (1,m)-KC

U3 OPUEHTUPOBAHHBIX KOHTAKTOB c momomipio COD, mepeiit ot 3amanHoi muianapHou (1,1)-KC k
neorictBeHHOU KC u ot 3amannoit COD — k skBuBaieHTHOU et CDD ¢ MOAHITHIMUA OTPULIAHUSMHU.

4



Ha oom. [TocTpouts bopmyny MUHHUMaJIbHON TTYOWHBI MO00HYIO bopmyne
X,V Xy Xg Xy X V Xy X3 X, V Xy Xs V X Xg; 1O 3aJaHHOM  (opMyse ¢ HOTHATBIMH  OTPHUIIAHUAMHU
MOCTPOUTH MOJAETUPYIOILIYIO T-CXeMy U 00paTHO. becmoBTopHO mpomonenupoBaTh 3aJaHHYI0 QOpMyITy
cranmapTHoro Oasmca B Oasuce {Xxyvxzvyz,0,X}. IlpoMomenupoBarh 3aJaHHYIO AIUKIUYECCKYIO
(1,m)-KC u3 OpHEHTHPOBAaHHBIX KOHTAKTOB ¢ moMmolpio CDD, mepeldTH OT 3aJaHHOM ILIaHAPHOM
(1,1)-KC x nBoiictBennoir KC u or 3agannoii COD — k skBuBayieHTHOH eii CDD ¢ MOAHATHIMH
OTPULIAHUSIMHU.

Cemunap 5 (1.1V)

Cnoxunocts DAJI 1 MmeToabl cuATe3a cxeMm Ha ocHoBe JJHD.

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

B knacce. U3 [5: . X]: 1.1 (2, 3, 4, DAJT g — xak B kinacce CPD, tak u B xiacce KC, a takxe OAJI

(Xl \% XZ) X3 V ()_(l v Xz) X, — B kmacce KC); 2.4 (1); nmokasaTb MHMHUMAJIbHOCTH HEKOTOPBIX U3

MIOCTPOCHHBIX B MPEIBLAYIIMX 3a/1a4aX CXEM.
Ha oom. N3 [5: tn. X]: 1.1 (5-7), 2.4 (2); noka3ath MUHUMAJIBHOCTh HEKOTOPBIX M3 MMOCTPOCHHBIX B
HPEABIIYIINX 33a4aX CXCM.

Cemunap 6 (15.1V)

Kackannbsie KC n unBepcusie KC; meron kackanoB st KC u CO3. Meroa LllenHona.

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

B knacce. W13 [5: . X]: 2.13 (1, 7), 2.14 (1), 2.14 (5 — xak KC u C®D) u 1.1u1. [y 3a1aHHON KacKaJHON
KC nocrpouts unBepcuyto k Heit KC. Paznaras ®AJI ot 3 unu 4 BII nmo Bcem BII, kpome mocnennei,
noctpouts st He€ KC mo metony IlleHHoHa.

Ha oom. U3 [5: t1. X]: 2.13 (2, 6), 2.14 (2), 2.14 (6 — xak KC, Tak u CDD). [y 3amannoit kackaanoit KC
noctpouth uHBepcHyto kK Heil KC. Paznmaras ®AJI or 3 wim 4 BII mo Bcem BII, kxpome mocnennei,
noctpouts st He€ KC mo metony IlleHHoHa.

Cemunap 7 (22.1V)

ACUMNTOTHYECKH HaWIydlllie METO/bl CHHTE3a, HEKOTOpble mIpumepbl cuHTe3a cxeMm it DAJl u3
CHELUAIBHBIX KIACCOB.

Teoperndeckuii matepuan [1, c. 215-216, 222-224].

B knacce. YcranoButh acuMntoTuky QyHkuuu Illennona s cnoxxnoctu kiacca Bcex @AJI paBHbix 1
npu X;=1 (KC), xnacca Bcex camonaBoiicTBeHHBIX DAJI (CPDI), kiacca Bcex PAJl CUMMETPUYHBIX IO
nepBbiM TpeM BIT (KC), knacca oneparopos u3 Tpéx oproroHaabHbix QAJI (CDDI).

Ha 0om. YcranoButh acuMntoTuky GyHkuuu llenHona mist cnoxxknoctu kiacca Bcex PAJL, paBHbix 0
npu X1=X2=0 (KC), xnacca, cocrosiiero u3 Bcex tex ®AJl, y koTopsIx it00asd nmoaQyHKIHS OT MEPBBIX
Tpéx BII nunelina, kiacca oneparopoB U3 TpEX cTporo oproroHanbHbIX PAJI (CDD).

7. CNNCOK BONPOCOB K 3K3aMeHY Nno Kypcy «OCHOBbI KWOEePHEeTUKN»
(oceHHnn cemecTp 2015-2016 yu. roga; 418 rpynna)

IV. Cunre3 cxem qiisa @AJl u3 cnenuaJbHbIX KJIACCOB U CI0KHOCTH HEKOTOPBIX HHAUBHIYAIbHBIX
DA

1. 3amaua cunTe3a cxeM mist PAJ] U3 cnennaabHBIX KJIACCOB, CBA3aHHBIE C HEW MOHATHUSI U HUKHHUE
MOIITHOCTHBIE ~ OIEHKH. IIpumepbl pemeHuss STOW 3aayd  Ha OCHOBE MOJU(UKAIUH
ACHMITTOTHYECKH HAMITy4IInX MeTo10B cuHTe3a. Cm. [11: r.1 §8].

2. VHBapuaHTHBIE KJIACChl, MX CTPYKTYpHblE U METPHUYECKHE CBOMCTBa, TeOpeMa O 4YHCIe

WHBApHAHTHBIX KiaccoB. CM. [2: wacts |, pasn. 2, §§2-3], [11: r.1 §8].

[TpuHIMD JTOKaTBHOTO KOIUPOBAHUS U IPUMEpHI ero npuMeHenus. Cu. [11: rin.1 §9].

CunTes cxeMm Juis He Beroay onpenenéuusix ®AJL Cum. [11: 1.1 §10].

Coepuueckne PAJL. CroxxHOCTh pean3aluu JUHEHHOW M HeKoTopbix Apyrux ®AJl B kmacce

KC. Cwm. [2: wacts I, pa3z. 3, §1], [11: .2 §4].

6. Teopema XpamyeHko. CIOXKHOCTh peanu3aluu JUHEHHOW W HeKoTopbix apyrux ®AJl B kiacce
n-cxeM. Cwm. [2: gacts |, pasn. 2, §1; pasn. 3, §2], [11: r.2 §5].
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V. DJKBHBaJIeHTHbIE IPe0OPa30BaHUs YIIPABJISIIONINAX CHCTEM

7.

8.

10.

DKBHBaJICHTHBIE TIpeoOpa3oBaHus GOpMyI C MOMOIIBIO TOXKAECTB. [loHOTa cHCTEMBI OCHOBHBIX
TOKIECTB ISl SKBUBAJIICHTHBIX IIpeoOpa3oBanuii popmyn 6asuca bo. Cwm. [1:111.3,§2].
OkBHUBaJIeHTHbIE MpeoOpa3oBanuss CDPD M MonmenupoBaHHE C HMX TOMOILIBIO (HOPMYIBHBIX
npeoOpa3oBaHuii. MojenupoBaHue SKBHBAJICHTHBIX IpeoOpa3oBaHuii (GopMylnr ©u CXeM B
pa3nuuHbIX 0a3ucax, reopema nepexoaa. Cwm. [1:11.3,§§1,3].

OkBuBajieHTHbIE TpeoOpa3oBanusi KC. OCHOBHBIC TOXIECTBA, BBIBOJ BCIIOMOTATEIBHBIX U
00001éHHBIX TOKAeCTB. CM™. [1:11.3,84].

[TomHOTa CHCTEMBI OCHOBHBIX TOXIECTB. OTCYTCTBHE KOHEYHOW TIOJHON CHUCTEMBI TOXKICCTB B
kiacce Bcex KC. Cm. [1:171.3,§5].

VI. HaaéXHoCTh M KOHTPOJIb YIPABJISIOIIHAX CHCTEM

11.

12.

13.

14.

15.

16.

3amaya KOHTPOJS cXeM M TecTbl ansi Tabnui. IlocTpoeHue BceX TYNMHMKOBBIX TECTOB, OLICHKH
JUTMHBI AuarHoctuyeckoro Tecra. Cm. [1:11.1,§8].

IToctpoenue tectroB miuss KC ¢ yuérom ux cTpykTyphl. TecT jorapupMuUYecKOr JIUHBI IS
eIMHUYHOTO pa3Mbikanus cxeMbl Kapno. Cwm. [2: wacts 1V, §7].

Camoxoppekrupytouecss KC 1 MeToapl X NOCTpOeHUs. ACUMOTOTHYECKH HAWIYYIIHH METOJ
cunre3a KC, koppekrupyromux 1 oOpsiB (1 3ambikanue). HekoTopble caMOKOpPPEKTHPYIOIIHUECS
KC mns nuneitapix ®AJL. Cwm. [1: gexkuuu 320-328 rp. 2014r. 1.5 §2] u [4:§7], [2: gacts IlI,
pa3m. 2, §1], [11: .2 §4].

Cxembl U3 HEHAAESKHBIX M HAIEKHBIX (PYHKIIMOHAIBHBIX 3J1eMEHTOB. CaMOKOPPEKTHPYIOIIUECs
COD B Oasucax w3 HEHAAGKHBIX AeMeHTOB {&,Vv,—} H aOCOIOTHO HAAEKHOTO dJIEMEHTA
rOJIOCOBAHUS, ACKMMIITOTHUYCCKH HAWJIyUIIne METO bl X cuHTe3a. Cwm. [2: wacts I, pasmen 2 §2].
BepositHocTHbie Momenu HaaéxkHocTH CDD u3 HeHaASKHBIX (DYHKIIMOHAIBHBIX JJIEMEHTOB.
Teopema Heiimana. Cu. [2: gacts 11, pazmen 1 §§1-2].

[Toctpoenue ckonb yrogHo Haaéxubpix CDD B 06a3ucax u3 HEHAAEKHBIX TeMeHTOB {&,v,—} u
abCONIOTHO HAAE&KHOTO DJIEMEHTAa TOJOCOBaHUS, ACUMIOTOTUYECKOE TMOBEJACHHE (PYHKIIHH
[IlenHoHa JUIsi WX CJIOXHOCTH B Ciydac CIMHUYHOTO «BECa» BCEX OJIJIEMEHTOB 0aswmca.
[2: gacTs I, pasmen 1 §4].

8. TunoBble 3agaym K 3K3aMeHy

1V. 3agaun Ha cuHTe3 cXeM Mg DAJI U3 cHeHHAIBHBIX KJIACCOB M OLEHKH CJI0KHOCTH
HHAUBUAYAJBHBIX DAJI

1.

[TomyynTh HMXKHIOIO MOIIHOCTHYIO oOleHKY ¢yHkunu Illennona g cinoxHoctn DAJl u3
3aIaHHOTO CHEHUAIBHOIO KJIACCa U MPEUIOKUTH U1l HEr0 ACUMITOTHYECKH ONTHUMAJIBHBIA METO
CUHTE3a CXEM.

OueHuTh CHU3Y CIIOKHOCTh KOHKpeTHOM MHIuBuAyanbHOW (DAJl B 3a7aHHOM Kilacce CXeM H,
BO3MOJKHO, IOJIyYUTh COOTBETCTBYIOLIYIO BEPXHIOIO OLIEHKY €€ CI0KHOCTH.

V. 3agauu Ha IKBHBaJIEHTHbIE IPe0OpPa30BaHUA

3.

[To 3amanHbIM 3kBUBaNeHTHBIM Gopmynam win KC nocTtpouThs 3KBUBaJIeHTHOE MpeoOpa3zoBaHUE,
MIEPEBOAAIIIECE UX APYT B IPYra ¢ MOMOILBI OCHOBHBIX TOXKIECTB.

V1. 3agauu Ha caMOKOPPEKIHIO U TECThI

4,

ITo 3amanHoit Tabmuue wiu KC u crnucky e€ HeucrnpaBHOCTEH MOCTPOUTH BCE TYIMHKOBBIE
MIPOBEPSAIOIIUE (OUArHOCTHUYECKNE) TECThl WM OLEHUTh JUIMHY MHHHUMAJIbHOTO TECTa
COOTBETCTBYIOIIETO TUIIA.

ITo 3amanHOi KC mocTpouTh SKBUBAJIEHTHYIO €l caMokoppekTupyrouryrocss KC win oneHuTh
CIIOKHOCTH peanu3anuu 3aganHoi ®AJI camokoppektupyromumucs KC.



9. NMnaHbl cCeMUHAPCKUX 3aHATUN (0CeHHUn cemecTp 2015-2016 yu4. ropa)

Cemunap 1

3amaua cunrte3a cxem it @AJl U3 crnenMalbHBIX KIACCOB W Pa3JIMYHbIE BUIBI HEBBIPOXKICHHOCTH
kiaccoB MAJI, HUKHUE MOIIHOCTHBIE OIICHKH CBsI3aHHBIX ¢ HUMH GyHKIUK [llennona. MlHBapuaHTHBIC
KJIACChI, UX CTPYKTYPHBIE U METPUUYECKHE CBOMCTBA.

Teoperuueckuit marepuai [11: . I, §8].

B knacce. Ananu3 KJaccoB CamMoOJIBOMCTBEHHBIX, MOHOTOHHBIX, JTUHEHHBIX, COXPAHSIONIMX KOHCTAHTHI
OAJI Ha HEBBIPOKACHHOCTh U MOJYUYCHHE JJI1 HUX HUKHUX MOIIHOCTHBIX OIICHOK. AHAIN3 YKa3aHHBIX
KJIACCOB HAa MHBAPUAHTHOCTh, TOCTPOCHHUE MOPOKIAIOIIEI0 MHOXKECTBA I Kjacca MOHOTOHHBIX DAJL.
[TocTpoenne HHBapUAHTHOI'O KJlacca ¢ MOLIHOCTHON KOHCTAHTOM 2.

Ha oom. ViccnenoBaTh Ha HEBBIPOXKJIEHHOCTh Kiacc, cocrosimmid u3 tex PAJI or n BII, koropsie
obpamrarores B 0 Ha t Habopax mpu pasnuyHbix GyHknusx t=t(n). [IpuBecTd mpuMEp HEBBIPOKIACHHOTO
kjacca @AJL, KOTOpBIN HE SABISAETCS CTPOrO HEBBIPOXKJIEHHBIM. HaiiTu nmposxaaroliee MHOXKECTBO Kilacca
MOHOTOHHBIX 3JIEMEHTAPHBIX KOHBIOHKIIMM M KOHCTAHT, Kjacca JuHerHbIXx PAJIl, noka3aTh CUETHOCTH
MOPO’KJAIOLIET0 MHOXKECTBA Kiacca kBazucummerpuueckux PAJL. IloctponuTs MHBapUaHTHBIA Kiacc ¢
MOIIIHOCTHOM KOHCTAHTOH Y4.

Cemmunap 2

Cunre3 cxem g OAJl u3 crienuanbHBIX KJIACCOB HAa OCHOBE MPHUHIUIIA JIOKAIBHOTO KOJAUPOBAHUA U
(unm) UCToNb30BaHMs He BCloly onpenenéHHbix DAL

Teoperuueckuii marepuan [11: . 1, §§9,10].

B knacce. YcranoButh acuMntoTuky (pynkiuu [lleHHOHA [Tl CII0KHOCTH peau3aiuu ¢ momoiso COD
kiacca DAJI, obpamarommxcs B 1 Ha Bcex Habopax ¢ He4€THBIM unciaoM 1, kimacca @AJI paBubix 0 Ha
Tex Habopax, rie yucio 0 menbie yucna 1, kmacca ®AJI, npuHumaronux 3HadeHue 1 XoTst 661 0JUH pa3
Ha JI'000i1 Mape MPOTUBOIIOJIOKHBIX HAOOPOB.

Ha 0om. YcraHoBUTh acuMNTOTUKY (pyHkuuu [IeHHOHA 1715 CIOKHOCTU peanu3anuu ¢ noMoibio COD
kiacca ®AJI monoronnsix no nepssiM ABYM BII, kiacca ®AJL, ornuunbix ot 0 Ha HabOpax C 3a/laHHBIM
yucioMm 1, kmacca @AJI, cronben 3HAYCHUI KOTOPBIX MPECTABISAET COO0M KOIOBOE CIOBO, TOCTPOCHHOE
u3 snemeHTapubix komos {0,10,11}.

Cemunap 3

Huxnane ounenku cnoxnoctu peanuzanun @AJI B knacce KC u kiacce n-cxem.

Teopernueckuit matepuan [11: ro. 11, §§4,5].

B knacce. JloxazaTh, 4TO CIOKHOCTh peaju3aluy d1eMeHTapHoi cumMerpudeckoit @AJI ot n, n>=4, BII
¢ pabounm umucioMm u3 orpeska [2,n-2] B kimacce KC He MmeHbine uem 4n-4, CIOKHOCTD pealu3aiuy B
Kiacce m-cxeM KOHBIOHKIMU JuHENMHbIX DAJI or K mn-k BII He MeHblne yem n2/2, a aHaJloru4Has
cinoxkHocth cumMerpudeckoit AJIL ot 6 BII ¢ pabounmu uncinamu 2 u 4 He MeHbIne 34.

Ha oom. Jloxazats, yTo clI0KHOCTH peanusanuu B kiacce KC cummerpudeckoit ®AJI ot n, n>=4, BII ¢
pabounmu unciamu 1 u (N-1) He MeHbiie yem 4N-4, CIOXHOCTH pealu3allid B Kjacce T-CXeM
MOHOTOHHOUM cummerpuueckoir MAJI or n BIT ¢ moporom K, 1<=k<n, me menbme yem K(n-k+1), a
AQHAJIOTUYHAS CIIOKHOCTh 3jeMeHTapHoi cummerpudeckoilr @AJl ot 8 BII ¢ pabouum uuciom 4 He
MenbIe 40.

Cemunap 4

DKBHUBAJICHTHBIC TTpeoOpa3oBaHusi GOPMYII.
Teoperuueckuit marepuan [1: ¢. 146-161], [4: c. 19].
B knacce. 3 [4]: 3.1 (1), 3.3 (1, 4), 3.8 (1-3), 3.9 (2).
Ha oom. U3 [4]: 3.1 (2), 3.3 (3, 6), 3.8 (5-9), 3.9 (2).



Cemunapwbi 5-6

DOKBHUBaJICHTHBIE TIpeoOpa3zoBanus KC.
Teoperuueckuii marepuai [1: ¢. 169-185].
B knacce. 113 [4]: 4.1 (2, 4, 6-8), 4.3 (1).
Ha oom. U3 [4]: 4.1 (9-12), 4.3 (3).

Cemunap 7

Tecthl st TaOIUI, TECTHI I KOHTAKTHBIX CXEM.

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

B knacce. U3 [4]: 5.1 (1, 2 — Bce TYNUKOBBIE AUarHoctuueckue tectol), 5.1 (3 — Bce TYNUKOBBIC
IIPOBEPSIOLINE TECTHI), 6.2, 6.4, 6.11 (ecau XBaTUT BpEMEHN).

Ha oom. 13 [4]: 5.1 (5 — Bce TYNHUKOBBIC TUATHOCTUYECKHE TECTHI, 6 — BCE TYMHUKOBBIE MPOBEPSIONINE
TeCThl), 6.3, 6.5, 6.14.

Cemunap 8

Cunre3 camokoppextupyroumxcs KC.

Teoperuueckuii marepuai [4: ¢. 49-50], [3: c. 149-153].

B knacce. U3 [4]: 7.9 (0), 7.10 (1), 7.13 (o kuure [4] 2002 rona: 7.7 (6), 7.8 (1), 7.11 (1)).
Ha oom. U3 [4]: 7.9 (B), 7.10 (2), 7.11 (a) (o xuure [4] 2002 roga: 7.7 (B), 7.8 (2), 7.9 (a)).

10. INlutepaTypa

OcHoBHAA:

1. Jloxkun C.A. Jlekuun 1o ocHoBam kubepHetuku. — M.: MI'Y, 2004. (DnekTpoHHBIE BEpCUH

JeKUMH  TOoCHeqHMX JIeT MOXHO HalWTM 1O  CIEAYIOIUMM  3JIEKTPOHHBIM  aJpecam:

http://mk.cs.msu.ru/index.php/OcHoBbl_kubepHetnku (318, 418 rpymmbl) u

http://mKk.cs.msu.ru/index.php/OcuoBbl_kubepHeTrku (3-i_MOTOK) )

Abnonckuit C.B. DneMeHTh MaTeMaTH4ecKol kuOepHeTuku. — M.: Beicmas mkona, 2007.

S6nouckuit C.B. Benenue B auckpeTHyto maremaTuky. — M.: Hayka, 1986.

4. Anexcees B.b., Boponenko A.A., Jloxkuu C.A., Pomanos JI.C., Canoxenko A.A.,
Cenesnéra C.H. 3anaun no kypcy «OcHOBBI KubepHeTukn». — M.: MI'Y, 2011.

5. TaBpmioB I'.Il., Canoxenko A.A. 3agaud U YOpakKHEHUS MO JAMCKPETHOM MaTemaTuke. — M.:
OU3SMATIINT, 2004.

6. Aunekcees B.b. BBeseHnue B TEOpHUIO CIIOKHOCTH anropuTMoB. — M.: Uzn-Bo MI'Y, 2002.

wn

JdomonHuTeabHasn:

7. Anexcees B.b., Jloxkun C.A. DnemenTs Teopuu rpados, cxem u aBTomatoB. — M.: MI'Y, 2000.

8. JluckpeTrHas MaTeMaTHKa M MaTeMaTHYeCKUe BOIPOockl knbepHeTuku. — M.: Hayka, 1974.

9. JlymanoB O.b. AcHMITOTHYECKHE OIICHKHU CIIOKHOCTH YIpaBIsitomux cucrteM. — M.: MI'Y, 1984,

10. Hurmatynun P.I". CnoxxHocTs OyneBbix QpyHkiuil. — M.: Hayxka, 1991.

11. Jloxkun C.A. [lonosHUTEIbHBIE TJIaBbl KUOCPHETUKH (DJIEKTPOHHBIE BEPCUH JIEKIIMM MOCIEIHUX
JeT MOXXHO HaiTM mo azapecy  http://mk.cs.msu.ru/index.php/JlonOMHUTENbHBIE TIaBbI
_KUOCpHETHKU M_TEOPHHU_YIPABISIOIIUX CHUCTEM)

11. OcobeHHOCTH opraHM3aummn U KOHTPOJSISAA ayAUTOPHOU U
cCamMoCTOSITeNIbHOU paboTbl CTYAEHTOB.

JlanHbIid BapHaHT Kypca «OCHOBBI KMOEPHETUKW» SBISETCS JOCTATOYHO CIOXKHBIM M OOBEMHBIM
MaTeMaTUYeCKUM KYpPCOM, YCBOEHHE KOTOPOro TpeOyeT OT CTYJEHTOB IMOJIHOIEHHON U PEryJsipHON Kak
ayJUTOPHOM, TaK M CaMOCTOSATEIbHOM pabOThl, YTO HEBO3MOXHO 0€3 UY€TKOW OpraHu3aluy 3aHATHH,
CTPOrOM JHCLHIUIMHBI M CHCTEMAaTHYeCKOro KOHTpois. IIpu srom mpenmonaraercs, 4ro B pamMKax
CaMOCTOSATEIILHOU pa60TLIl CTYAEHTHl HE TOJBKO MpOpaldaThIBAIOT MPONACHHBIH Marepuai, HO U
3HAKOMAMCSA C MAMEPUAIOM NPeocmosujel 1eKYuu Uiy CeMuHapa.

1 o o
1 yac caMOCTOSTENbHOMI pa6OTLI Ha 1 gac AyAUTOPHBIX 3aHATHU.
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http://mk.cs.msu.ru/index.php/Основы_кибернетики_(318,_418_группы)
http://mk.cs.msu.ru/index.php/Основы_кибернетики_(3-й_поток)
http://mk.cs.msu.ru/index.php/Дополнительные_главы_кибернетики_и_теории_управляющих_систем
http://mk.cs.msu.ru/index.php/Дополнительные_главы_кибернетики_и_теории_управляющих_систем

Jlis KOHTpOJS 3a OCBOCHHEM IPOTPAMMBI Kypca, KaK YK€ TOBOPUIIOCH, B TEUYEHHE KaXKIOTO
ceMecTpa IPOBOJATCA 3 OCHOBHBIX (IO 2 Yaca) M, BOBMOXKHO, HECKOJIBKO MPOMEKYTOUHBIX (10 1 "aca)
TECTOB (KOHTPOJBHBIX) Ha 3HAHUE U MOHMMAaHHUE OMpeelieHni, (POPMYIUPOBOK YTBEPKIECHUN U T.II., a
TaK)kKe Ha yMEHHE pemiaTh 3amaun. B 7 cemectpe mpoBoasTcs 3 OCHOBHBIX (IO 2 Yaca) KOHTPOJIBHBIX
pabotel. Ilmanupyercs, KpoMe TOTrO, OCYIIECTBISTh CHCTEMATHYCCKUU (BBIOOPOYHBINA) KOHTPOIhL 3a
paboTOl CTyIEHTOB KaKk Ha CEMUHapax, TaKk M Ha Jekuusx. KoHTpoibHble 6 cemecTpa MPOBOASTCS B
paMKax JICKIIMOHHOTO PaCcIUCaHUs 110 CIeIYIOIEMY TpaduKy.

IIpenBapurebHbIii rpaduK NpPoBeIeHNsI OCHOBHBIX TeCTOB (KOHTPOJIbHBIX PadoT)

Pazpgen I TecT-KOHTpoJibHast Nel — 17 mapra (koncynbramus 16.111, 14%, ayn. I1-13)
Pazpnen Il: TecT-KOHTpoabHas No2 — 6 anpessi  (koHcynbranus 3.1V, 9% ayn. [1-13)
Pazgen IlI: TecT-KOHTpoJibHAst Ne3 — 27 anpedsi (koHcynbranus 24.1V, 9% ayn. I1-13)

OnHoit u3 ¢GopM CcaMOCTOATENBbHON padOThI SABISETCS PELICHHWE «TPYAHBIX» 33/1a4d, KOTOpOe
MO3BOJISIET CTYJCHTaM TIy0)ke YCBOUTH Marepuan Kypca W HaOpaTh JTONOJHUTEIbHBIE K PE3yJIbTaTam
KOHTPOJIBHBIX OaJIJIbI, TOBBICUB, TEM CaMbIM, CBOIO MTPEIBAPUTEIILHYIO OLICHKY K 3a4€Ty (3K3aMeHy).

NudopmanroHHbie OOBSABICHUS, a TAaKXKE JIaHHBIE O IMOCEHIAeMOCTH W TEKYIIeW YCIIeBaeMOCTH
CTYJICHTOB BBIBEIIMBAIOTCS Ha caiite 1o aapecy: http://mk.cs.msu.ru/index.php/OcHOBBI_KHOEPHETHKH
(318, 418 rpynrbl).

12. O npoBeAeHMU 3a4eTa U IK3aMeHa No Kypcy «OCHOBbI KUOepPHETUKN»

ITo pe3ynbraTaM KOHTPOJIBHBIX paboT ¢ y4ETOM MOCELUIAeMOCTH CTYIEHTOB, UX Pa0OThI Ha JIEKIMAX
U CEMHUHApax, a TaKKe CaMOCTOSITENIbHON padOThl KaKJOMY CTYJIEHTY 3@ Ka)KJblii CEMECTpP BBICTABIISAETCS
npenBapuTenbHas oueHka. [IpenBapurenbHas ouleHKa 3a 6 CeMECTp y4YUTBHIBACTCA NPU INPOBEACHUU
3aueTa, a TAK)KE€ BMECTE C aHAJIOIMUYHOM OLIEHKOM 3a 7 ceMecTp ompenenseT (0011yr0) npeaBapuTenbHYIO
OLICHKY.

JUig CTyIEeHTOB, UMEIOLIMX IEPBYIO IPEIBAPUTENIbHYIO OLICHKY «4» uimu «5», 3a4€r 6 cemecTpa
npoBoauTcs B Gopme obuiero codeceoBaHus MO MporpaMMme Kypca Ha omnpeneneHus, GopMyIupoBKU
YTBEPXKACHUM W HAEU UX J0Ka3aTeJbCTBA, a TAKXKE METOJbl pelleHus 3anad. OcTalbHblEe CTYAECHTHI
HOJIY4aloT Ha 3a4€Te psii KOHKPETHBIX BOIPOCOB Ha OIpeesieHus], (OpMYJINPOBKU YTBEPKJICHUH U U1en
UX JI0Ka3aTeNIbCTBA, METObI PEIICHMS 3a1a4, HA KOTOPbIE OHU OTBEYAIOT MMCbMEHHO MM YCTHO. Yucio
9TUX BOIIPOCOB M MX TEMATHKA ONPEAEIAIOTCS, KaK MPABUIIO, MPEIBAPUTEIBHON OLICHKOM, MOJy4eHHOU
CTYJIEHTOM 110 TEOPHUH U IO 331a4aM Ka)KJI0T0O pa3jierna NporpaMMsl.

Jlis  CTyAEHTOB, HMeEIOIUX (0OILIyI0) NpeABapUTENbHYI0 OLIEHKY «5», 3K3aMeH 7 ceMmecTpa
IPOBOAMTCA B (pOpME ONMMCAHHOTO BhIIIE 00IIEro codece0BaHus 1Mo nporpaMme Kypcea. st cTy1eHTos,
uMeromux (o0I1yr0) MpeIBapUTENIbHYIO OLIEHKY «2», 3K3aMEH MpeJCTaBIIseT co00i MUChMEHHBIM WM
YCTHBIN T€CT-KOHTPOJIbHYIO.

Bce ocranbHble CTyAEHTHI (€ 0011el npeaBapUTeIbHON OLEHKOH «3-», «3» U «4») moiaydaroT Ouier
C IByMsI BOIIpOCaMM M OJIHOM 3amauelt u nocie 15-20 MUHYTHOW MOJArOTOBKM OTBEYAlOT HAa HETO CHAavaa
Ha ypOBHE omnpejeieHui, (opMyIHMPOBOK YTBEPKACHUN M WA MX J0Ka3aTelbCTBa, a TAaKXkKe METO/I0B
pelieHus 3a1a4. 3aTeM CTYEHT, 10 YCMOTPEHUIO SK3aMeHaTopa, JOJIKEH PACKPBITh T€ WM UHBIE I€TalN
JI0Ka3aTelbCTBAa YTBEPXKACHUN W3 BONPOCOB OMJIeTa MO KOHCIEKTAaM MM MHBIM MCTOYHHMKAM, a TaKxkKe
MOJIHOCTBHIO MJIM YaCTHMYHO PEIIMTh 3aJady Oujera B TE€YEHHE BBIIEICHHOIO CHEIHabHO ISl 3TOTO
BpeMeHu. [locnequuii aTan sK3aMeHa npecTaBiseT coboil onucaHHOE BhIlIe coOeceI0BaHNE M0 APYTHM
BOIIPOCAM HJIM 3a/1adyaM IIPOrpamMMBl.

CryneHTsl, UMEIOIME OLIEHKY «5» MO 3aJadaM TECTOB-KOHTPOJBHBIX COOTBETCTBYIOILEIO pa3fela,
OT peleHusl OMJIETHOM 3ajaul JAHHOTO THUIIa OCBOOOXKIAIOTCA. YKa3aHHOE OCBOOOKIEHUE MTPUMEHSIETCS
KAK Ha DK3aMeHe, TaK U Ha 3a4€Te.

B coorBercTBUM ¢ OOmMMH TpaBWJIaMH UTOrOBas SK3aMEHAIOHHAs OILIEHKa HE MOXKET
IPEBOCXOJIUTH MPEABAPUTEIBHYIO OILIEHKY «2» MU «3-» Ooblie, yeM Ha ofuH Oamt. CTyaeHT, KOTOPBIi
UMEET MPEeBAPUTENbHYIO OLEHKY «3» U «4» U He MPEeTeHIyeT Ha 0oJiee BHICOKYIO UTOTOBYIO OIIEHKY,
claéT SK3aMEH, Kak MpaBWIo, MO YHPOLIEHHOH mpouenype (B ¢gopme cobecenoBaHus MO OHIIETY H
nporpamme 6e3 npeaBapUTeIbHON MOATOTOBKH) C LIETIBIO MOATBEPKIEHUS 3TON OLIEHKH.
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