Kypc «OcHoebl kubepHemuku»
ons1 6akanaepoe (UHmMe2pupoBaHHbLIX Ma2ucmpos)
HanpaeneHusi 01400 «lpuknadHass MamemMamuka u
uHgpopmamuka» npogpusnss «CucmemMHoe
rnpozpaMmMupoeaHue u KOMNbromMepHbIe HayKu»

1. O6wasa nHcpopmauumsa
(yyebHas Harpy3ka, dopMbl KOHTPONSA U Ap.)

Kypc sBnsiercss o0si3atenbHbIM 1171l BCeX 0OakajiaBpOB (MHTETPUPOBAHHBIX MAarucTPOB)
HarnpaBieHus 01400 — «[Ipuknagnas maremarnka u uHopmaTuka». [Ipu 3ToM 00BEM U, B
HEKOTOPOM CTENEHH, TPOrpaMMa Kypca BapbUPYIOTCS B 3aBHCUMOCTH OT TIPOUIIS.

s 6akanaBpoB 3 kypca npodmis «CHCTEMHOE MPOrpaMMHUPOBAHNE H KOMIIBIOTEPHBIC
Hayku» (320-328 rpymmbl) kypc «OCHOBBI KHOSPHETHKN» YUTAETCS B 6 ceMecTpe B 00bEME
48 yacoB JIEKIMH, conpoBoXKIaeMbIX 16 yacamu cemMuHapckux 3aHaTuid. Kypc 3aBepiaercs
HK3aMEHOM, Ha KOTOPBI BBIHOCATCS KaK TEOPETHUECKUE BOIPOCHI, N3JI0KEHHBIE HA JIEKLIUSAX,
TaK ¥ 3a/1a4M, PACCMOTPEHHBIC HA CEMHUHAPCKUX 3aHATHSIX.

B paznenax 2-7 naHHOTrO onucaHus IPUBOAUTCS MOAPOOHast HH(pOPMALUS O COJEPKAHUN
Kypca, mporpamMmax © IuiaHax ero u3ydenus B 2013-2014 y4. romy, METOIMYECKUX
Mmarepuaiax, a B pazienax 8 u9 — o0 0coOEHHOCTSX OpraHu3alUM y4eOHOro Ipolecca,
dopmax u cpokax MpPOBEIACHUS KOHTPOIBHBIX MEPOTIPUSTHIA.

B cooTBeTcTBMM C 3TMMHU IUVIaHAMU B TEUEHHUE CEMECTpa MPOBOAATCSA 3 OCHOBHBIX (110 2
Yaca) ¥, BO3MOYKHO, HECKOJIBKO MPOMEXKYTOUHBIX (10 1 yaca) TecToB (KOHTpOJIBHBIX). [0 X
pe3yibTaTtaM ¢ y4€TOM IOCEIIAeMOCTH CTYJEHTOB, UX pabOThl Ha JIEKLMAX U CEMMHApax, a
TAK)KE CaMOCTOSITEIBHOW PabOThI (CM. pa3zei 8) BBICTABISICTCS NpEABAPHUTENIbHAS OLCHKA,
KOTOpas WIpaeT CYIIECTBEHHYIO pOJIb NMpU (OPMHUPOBAHUM OKOHYATEIBHOM OILEHKH Ha
sK3ameHe (cM. paszen 9).

Yrenue kypca obecrnieunBaercs kadeapoit MaTemaTudeckoit KubepHeTuku, gextop 2013-
2014 y4. rona — npodeccop Jloxkuu C.A. (lozhkin@cs.msu.su).

2. AHHOoTauunA

Kypc «OcHoBbl kubOepHeTHKN» (paHee «DJIEMEHThl KUOEpHETUKW»), CO3JaTelieM U
OCHOBHBIM JIEKTOpOM KoToporo Obut ui.-kopp. PAH C.B. SI6noHckuii, uuTaercs Ha
¢akynprere BMK ¢ nepBbix JieT ero cymectBoBaHusl. OH SBJISETCS MPOJOJIKEHHEM Kypca
«/luckpeTHas MaTemMaTHKa» M IOCBSIIEH HU3JI0KEHUIO OCHOBHBIX MOJEJIEH, METOIOB U
pe3y/lbTaTOB  MaTeMaTH4YEeCKOW KHOEpHETHKH, CBSI3aHHBIX C TEOpUEH  JUCKPETHBIX
ynpasisonmx cucreM (YC), ¢ 3a1a4eil CXeMHOM MM CTPYKTYpPHOM peanu3aluu AUCKPETHBIX
(GYHKIUI U aNTOpUTMOB.

B néM paccmarpuBaroTcs pasnuuHble kiacchl YC (Kiacchl C€XeM), MpPEICTaBISIOIINE
co00i1 JUCKpETHbIE MaTEMATHUYECKUE MOJIENIN PA3IIUYHBIX TUIIOB 3JIEKTPOHHBIX CXEM, CUCTEM
00paboTKK MHPOPMALIUHU U YIIPABJICHUS, AITOPUTMOB U TiporpaMM. J{ist 6a30BbIX KitaccoB YC
(cxeM n3 (YHKIUOHAJIBHBIX 3JEMEHTOB, (DOPMYJ, KOHTAKTHBIX CXEM, aBTOMATHBIX CXEM), a
TaK)K€ HEKOTOPBIX Apyrux tunoB YC, CTaBATCS U U3y4arOTCs OCHOBHBIE 3a1auu Teopuu YC:
3ajaya MuHuMu3anuu JIH®, 3agaua »KBHUBaJEHTHBIX NPEeOOpa3OBaHUN U CTPYKTYpPHOTO
MozenupoBanus YC, 3agaua cunre3a YC, 3a1aya MOBBIIEHUS HAAEKHOCTH U KOHTpois YC
U3 HEHaJIEXKHBIX JIEMEHTOB U Jip. PaccmaTrpuBaroTcs Takke HEKOTOPbIE BOIIPOCHI CII0)KHOCTH
anroputMoB. B mporpammy Kkypca BxomAT kiaccuueckue pesynbTarsl K. [lleHHOHa,
C.B. S6nounckoro, FO.U. Kypasnesa u O.b. JlynaHoBa, a TakXe HEKOTOpBIE pPe3yJbTaThl
nocneaHux JeT. [TokaszpiBaeTcs BO3MOXHOCTD IPAKTUYECKOIO IPUMEHEHHS 3TUX PE3YJIBTATOB
Ha npumepe 3anauu npoektupoBaHus CBUC, xoTopble COCTaBISAIOT OCHOBY NPOTPaMMHO-
anmnapaTHOM pean3aly alrOpUTMOB.



3. NMporpamma

|.  MuHumu3anusi JU3BIOHKTHUBHBIX HOpMaJbHbIX Gopm (JAH®P) u cBsizaHHBIE €
HeH 3a1a4u

Enuanunsiii ky0 u dysakoum anredper snoruku (DAJI), mpencraBienne DPAJl ¢
nomouipto JJH®. Coxpaménnas JH® u tynukossie JTH®D, ux «reomMeTpuyeckuii» CMBbICI.
CnocoObl  TIOCTpoeHuss OoaHO3Ha4yHO mnoiydaemblx JIH® (cokpaméHHoil, mnepecedeHus
TynukoBbIX, KBaiiHa, cyMMbl TynukoBbiX). Ocobennoctu JH® mins PAJI u3 HEKOTOPBIX
kjaccoB. DyHKIUS MOKPBHITUS U aNTOPUTM MOCTpPOEHUs Bcex TynukoBbiX JIH®D, omenka
JUIMHBl TPAaJUMEHTHOrO TOKPBITHS. AJTOpUTMUYECKHE TpYAHOCTH MuHMMM3auuu JIHO®,
OILICHKH MaKCUMAJIbHBIX U TUIHYHBIX 3HaYEHU HEeKOTOpbIX napamerpoB JHO.

Il. OcHoBHBIE KIaCChI AUCKPETHBIX YIPAaBJAAKIIMUX CHCTEM, CTPYKTYPHbIE
NpeacTaBjJacHud CX€M U OLCHKA UX YHUCJIA. HeKOTOPBIe MOJ€EJIM U KJIACChI CXEM,
CBfI3aAHHBIC C nporpaMMHO-annapaTnoifl peannsauneﬁ aJropurMmoB

Paznnunble kimacesl YC (Kiacchl cXeM) Kak CTPYKTYpHBIE MaTeMaTUYeCKHE MOJENU
pa3IMYHBIX THUIIOB AJIEKTPOHHBIX CXEM, cUCTeM 00paboTKu HHGMOpPMALMU U YIpaBIICHUS,
aIropuT™MoB U niporpamMM. OcHoBHBIE Kinacchl YC — GpopMyIibl ¥ cXeMbl U3 (YHKIMOHATBHBIX
anemeHTOB (C®D), koHtakTHBle cxembl (KC), — uX cTpykTypa, Mepbl CIOXKHOCTH,
(yHKIIMOHUPOBAHUE, YKBUBAJIEHTHOCTD, MOJAHOTA. OLIEHKa YMCIIa CXEM Pa3INYHbIX TUIIOB.

[TonsTre moAcxXxeMbl M TMPUHIUI SKBUBAJCHTHOM 3aMmeHbl. Omnepaius Cyneprno3uiiuu
CXEM U e€ KOPPEKTHOCTb, JieMMa lllenHoHa.

HekoTtopsie Monudukanuu OCHOBHBIX KIJIACCOB CXEM, CBSI3aHHBIE C MPOrPaMMHOM
peamuzanueir ®AJI. ABroMaTHbIE (YHKINHU, UX peaTH3alus cXeMaMHu U3 (QyHKIHOHAIBHBIX
9JIEMEHTOB M AJIEMEHTOB 33/IEPKKHU, CXEMbl C «K(MTHOBEHHBIMUY» OOpaTHBIMU CBS3IMHU. CXEMBI
Ha KMOII-tpan3ucropax, 3aaaya gorudeckoro u «pusndyeckoro» cunresa CbUC, ocHOBHbIE
JTarnbl €€ perIeHus.

I11. CunTe3 U CJIOKHOCTH YIPABJIAIOIIUX CUCTEM

3amaua cuHTe3a YC, cnoxnocte ®AJl u ¢ynkuums lllennona. Ipocreiimme meTos!
cUHTe3a cxeM, peanuzanus HeKoTopbix @AJI n oneHka ux cioxHOCTH. MeTos KackaloB s
KC u C®D, meron lllennona. MoOIIHOCTHBIE METOMABI TMOJTYyYEHUsS HIKHUX OILICHOK IS
¢ynkuunit [lleHHOHA. ACMMNTOTHYECKM HaWiydliue MeToabl cuHTe3a dopmyn, COD u KC.
Cunres cxem mia OAJI u3 criennanbHBIX KJIAaCCOB M MHAUBUAYaTbHBIX DAL

IV. DkBuBaJieHTHbIE NPeOOPA30BAHUSA YIIPABJISIIOLIUX CHCTEM
ToxaecTBa M CBSI3aHHBIE C HUMHU SKBUBAJIEHTHBIE mpeoOpazoBanus YC. Iloctpoenue
MOJIHBIX CUCTEM TOXIeCTB it hopmynn, COD u KC. OrcyTcTBHE KOHEUHOM MOJIHOM CUCTEMBI
toxkaectB s KC. TlpeacraBnenue 00 SKBUBAJICHTHBIX MpeoOpa30BaHUSAX aBTOMATHBIX CXEM
U CXEM MPOTPaMM.

V. HaaéxHoCcTh U KOHTPOJIb YIIPABJISIOIMX CHCTEM

Camoxoppektupyrommecss KC u mpocreiimme MeToapl MX CHHTE3a. ACHUMITOTHYECKH
Hawty4iue Metoasl cuHTe3a KC, KoppeKkTupyromux oauH 00pbIB UM OJJHO 3aMbIKaHUE.

3agaua koHTpons YC, TecTbl sl TaOMUI. AJTOPUTM MOCTPOCHMS BCEX TYMHKOBBIX
TECTOB, OLICHKA MaKCUMaJIbHOTO U TUIIMYHOI'O 3HAYEHHUI JIMHBI THarHOCTUYECKOrO TECTA.

V1. HexoTopsblie BONPOCHI CI05KHOCTH AJITOPUTMOB
[TonmnHOMMAaNBHAST CBOAUMOCTS SI3bIKOB, Kiaccel P 1 NP, Teopema Kyxka.



4. NMpepBapuTenbHbIA CMUCOK BONPOCOB K 3K3aMeHY No Kypcy

«OcHOBbI KNO6epHeTUKN» (BeceHHUN cemecTp 2013-2014 yu. roaa;

no

10.

11.

12.

13.

14.

15.

16.

320-328 rpynnbl), OPUEHTUPOBOYHLIU rpachPmK NX N3y4yeHus1 Ha
neKumsx.

I.  Munumu3auusi JM3bIOHKTHBHBIX HOPMAJBHBIX (OpM U CBsiI3aHHbIE ¢ Heil
3amauu (07.11-03.111)

[IpencraBnenue Qynkuuii anredpsr soruku (PAJI) TUIBIOHKTUBHBIME HOPMaJbHBIMU
dbopmamu (JIH®) u ero «reomerpuueckas» uurepnpetanus. Cosepmennas JH®D u
kputepuii eauacTBeHHoctr JJTH®. Cwm. [1:11.1,§§2,5].

Coxkpamiénnas JJH® u crioco6sr e€ mocrpoenus [1:r1.1,§3].

TymukoBas [JH®, agpo u JAH® nepeceuenue tynukosbix. JJH® KsaiiHa, kpurepuit
BXOXJIEHHSI TNPOCTBIX HMIUIMKAaHT B TynukoBble JIH® u ero JoKaabHOCTH.
Cwm. [1:11.1,84].

Ocob6ennoctn JIH® nuueiHbIx 1 MOHOTOHHBIX (DAJI. DyHKIUSA MOKPBITHS, TaOIHIA
KBaiina u mocrpoeHue Bcex TynukoBbix JJH®. Cwm. [1:171.1,§§5,6].

['pagueHTHBII anropuT™M M OLEHKA JJIMHBI TPAJUCHTHOIO MOKPBITHS, JEMMa O
«IIpOTHIKAOIMX» Habopax. Vcnosib30BaHne rpaJueHTHOrO aaropuTMa JUisl OCTPOEHUS
JH®. Cwm. [1:r1.1,§6].

3agaua mMuHummzanmu JIH®. IloBenenue ¢ynknum IlleHHOHa W OLEHKM THUIHYHBIX
3Ha4YeHui s panra u amuael JJHO [1:r1.1,87].

AnroputMuyeckue TpyaHocTH MuHuMu3anuu JJH® u onieHkr MakCUMaIbHBIX 3HAYCHUI
HEKOTOPBIX CBsI3aHHBIX ¢ Hell mapametpos [1:11.1,§§1,3,7]. Teopema FO.U. XKypasnéra o
JTH® cymma munumanbsabix [ 1:r1.1,85].

Il. OcHoBHbIe KJacChl [IMCKPETHBLIX YNPABJAIOIIMX CHCTEM, CTPYKTYpHbIe
NpeacTaBJIeHusl cXeM U OlleHKa ux 4yuciaa. HekoTropbie Mogen u KJaacchbl cxeM,

CBSI3aHHbIE c NMPOrpaMMHO-aNNAPATHOMI peanuzanmei AJIrOPUTOB
(07.111-17.111, 05.V-12.V)

@opmynel U crocoObl WX 3aJaHus, SKBHBAJCHTHOCTH (GOPMYNI M (YHKIIMOHAIBI HX
cnoxkunoctr [lirm.1,§1, r11.3,§1]. Ontumusauus noAo0HBIX (GOpMynT MO TIyOuHe
[1:r1.2,§2].

Cxembl 3 QyHKUMOHAIBHBIX 31eMeHToB (CDD) u onepaunu ux npuseneHus. OueHka
grcia Gopmyn u COD B 6asuce bp={&,V,7}. Cm. [1:171.2,§§2,3].

Konraktheie cxemsl (KC) u m-cxemsl, MosienupoBanue Gopmyil u n-cxem. OILeHKH Yucia
KC wu uymcna m-cxeMm, 0COOEHHOCTH (YHKIIMOHHpOBaHUS MHoromnomocHbix KC.
Cwm. [1:11.2,§85,6].

[ToHsTHE TOACXEMBI ¥ TIPUHIIAIT SKBUBAJICHTHOW 3aMEHBI, OTIEPALIUs CYTIEPIIO3UIIIH CXEM
u e xoppektHocTb. Kackaguele u paszgenutensHble KC, nemma IllenHona.
Cwm. [1:11.2,§86,7].

Hexotopsie Mmonudukammy ocHOBHBIX kiaccoB cxeM (BDD, Brrumcnstonine mporpaMmMsl
U JIp.), CBSI3aHHBIE ¢ MporpaMmmHoi peanusanueii ®AJL. Cm. [1:171.2,§§4,6,7].

Peanuzanuss aBTOMAaTHBIX (GYHKIUA cxemMamMu W3 (PYHKIHOHAIBHBIX JJIEMEHTOB U
AJIEMEHTOB 3aJIEP)KKH, CXEMbl C «MTHOBEHHBIMH» OOpaTHBIMU CBs3siMu. Cwm. [7:§8],
[2: wacts I, pa3n. I, ro. 3, §§2-3].

Cxempl Ha KMOII-Tpan3uctopax u peanuzauus UMH OpocTedmux (QyHkuui. 3agayu
jgoruyeckoro u Ttomnojioruyeckoro cuHreza CBUC, ocHOBHbIE 3Tambl M METOABI HX
pemenus. Cwm. [1:1m1.2,§7], [9].

1. Cunte3 u cinoxHOCTH ynpasasiiomux cucrem (21.111-11.1V)

3anada cuHTe3a. Meronbl cuHTe3a cxeM Ha ocHoBe /IH® u cBs3aHHbBIE ¢ HUMH BEpXHHE
OLICHKH cIoKHOCTH QyHKIwiA. Cm. [1:171.4,81].

Huxuane ounenku cnoxnoctn PAJI, peanuszanus HekoTopblx PAJl M MUHUMAIBHOCTH
HekoTopbix cxem. Cwm. [1:11.4,82], [7:§7].
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Meton xackanoB mns KC u CDDO, nmpumepsl ero npumenenus. Merton IlleHHoHa.
Cwm. [1:11.4,83].

Hwxuue morHocTHBIC otieHku ¢ynkuui [llennona [1:11.4,84].
JIM3BbIOHKTUBHO-YHUBEpCalbHble MHOXKecTBa DAJL. ACHUMOTOTHYECKH HAWIY4IIWN
meton O.b. JIymanosa ans cunateza COD B 6a3uce bg. Cwm. [1:11.4,§5].

Perynsapueie pa3oueHuss eguHudHOro Kyba m MojenupoBanue DAJI mepeMeHHBIMHU.
Acumnrorruecku Hamnyummid metoxa cuatesa KC. Cwm. [1:11.4,§§6,7].

ACHUMNTOTHYECKH HAWIYYIIUA METOJI cHHTEe3a popMyit B 6a3uce by, moBenenue GpyHkimm
[lennona mist riryounsr ®AJI [1:11.4,§6].

3amaua cuHTe3a cxem mia DAJl U3 chnemuaibHBIX KIJIACCOB. ACHMIITOTUYECKU

ontumanbHbie MeTofbl cuHTe3a CDPD u KC gns DAJl u3 HEKOTOpBIX KJIACCOB.
Cwm. [1:11.4,§84,5], [10:1.5].

IVV. DkBuBajieHTHBbIE MpeoGpa3oBanus ynpapiasoumx cucrem (14.1V-25.1V)

DKBUBAJICHTHBIE TIPeoOpa3oBaHus (OpMyT C MOMOIIBI0 TOXAecTB. [loHOTA CHUCTEMBI
OCHOBHBIX TOXJECTB JJisi SKBUBAJICHTHBIX mHpeoOpa3oBanuii Qopmyn O6asuca bo.
Cwm. [1:11.3,§2].

DOkBuBajeHTHbIE TpeoOpazoBanus CDD U MOAETUPOBAHUE C UX MTOMOIIBI0 (POPMYIBHBIX
npeoOpa3oBanuii. MoenupoBaHue SKBUBAJICHTHBIX MPeoOpa3oBaHUil POpMyIT U CXeM B
pa3nuuHbIX O0a3ucax, Teopema nepexoaa. Cm. [1:171.3,§§1,3].

OxBuBasieHTHBIE TIpeoOpazoBanus KC. OCHOBHBIE TOXAECTBA, BHIBOJI BCIIOMOTATEIbHBIX
1 0000mEHHBIX TOXKAEeCTB. CM. [1:111.3,§4].

[TomHoTa cHCTEMBI OCHOBHBIX TOXAECTB. OTCYTCTBME€ KOHEUHOW TOJHOW CHCTEMBI
ToxecTB B kiacce Bcex KC. Cm. [1:r1.3,§5].

V. HanéxHocTbh 1 KOHTPOIb ynpapiasioumx cucrem (07.1V, 04.111)

Camoxoppektupyromuecss KC u MeToapl UX MOCTpoeHUs. ACUMIITOTUYECKA HAWITYYIIHA
meron cunte3a KC, koppektupyromnux 1 o6peiB (1 3ambikanue). Cwm. [4:§7], [2: gacTs I,
pazn. 2, §1].
3amaua KOHTPOJII CXEM M TecThl Jis Tabaui. [locTpoeHue BceX TYNMUKOBBIX TECTOB,
OLICHKH JUTMHBI THarnoctudeckoro tecta. Cu. [1:111.1,§8].
V1. HekoTtopsie Bonpocs! cio:xkHocTH aaroputvos (12.111, 19.111)

. IonunomuansHas cBoguMocTb s3bikoB. Kimaccel P u NP, NP-nmonHoTa, dhopmynupoBka
teopembl Kyka. [Tpumepsr NP-niostabix mpooaem. Cu. [6:§§4.1,4.5-4.8].

. JlokazarensctBO TeopeMbl Kyka [6:§4.6].



5. TunoBble 3apay4un K 3K3aMeHy

I. 3agaum na JH®

ITo 3agannoit ®AJI nocrpouts e€ cokpaménnyro JH®, IH® Kgsaiina, IHO cymma
TYIHUKOBBIX, BCc€ TynukoBbie JTHD.

=

11-111. 3agauym Ha cTPYKTypHOE MOJeTUPOBAHME U CHHTE3 CXeM

1. Tlo 3aganHoil popmyse MOCTPOUTH MOAOOHYIO €if (hopMyTy MUHUMAIHHOMN IITyOUHBI.

2. Ilo 3amanHOi (hopMmylie ¢ MOJHATHIMU OTPULAHHUSAMH IOCTPOUTH MOICIUPYIOUIYIO €€

T-cxeMy U 00paTHo.

ITo nannoi kackagHoit KC nmoctpouTs nHBEpCcHYIO Kackaanyoo KC.

ITo 3anannoi ®AJI ¢ momMouIbI0 IPOCTENIINX METOJOB, METOJA KAaCKal0B UM METO/a

[llennona nocrpouts peanusyronryro e€¢ COD unu KC.

5. OueHUTb CBEPXY U CHU3Y CI0KHOCTh KOHKpETHONH DAJI minu c10KHOCTb CaMOM CII0KHOU
DAJI u3 3a1aHHOrO0 MHOXECTBA B 3a/IaHHOM KJIACCE CXEM.

How

IV. 3apaum Ha 3KBHUBaJIeHTHbIE IPe00pPa30BaHUsA

1. Ilo 3aganHbIM »KBUBaJEHTHBIM (¢opMynramM win KC nocTpouts »KBHUBaJIEHTHOE
npeoOpa3oBaHue, NEPEBOAALIEE UX JAPYT B Ipyra ¢ IOMOIIBIO OCHOBHBIX TOX/IECTB.

V. 3agaym Ha caMOKOPPEKLMIO U TeCThI

=

1o 3amannoit KC mocTpouTh S5KBUBAJICHTHYIO €l caMOKoppekTupyrotrytocs KC.
[To 3amannoit Tabmuie win KC u cnucky e€ HeMCpaBHOCTEH MOCTPOUTH BCE TYIHUKOBBIE
IIPOBEPSIOUINE (IUAarHOCTUYECKUE) TECTHI.

no

6. MnaHbI CeéMUNHapPCKUX 3aHATUM N AaTbl UX npopeneHunA

[IpuBen€HHBIN HIKE rpapK CEMUHAPCKUX 3aHATUN CONEPXKUT / 3aHSTHUH, IPOBOJUMBIX
no ocHoBHOMY pacnucanuio (OP), u 1 3ansaTHe, koTopoe MPOHUAET B Kaxa0HM rpymnme o
nonojHuTebHOMY pacnucanuio (IIP), ornuuatomemycss ot OP uérHOCThIO Hemenu u
BO3MO>KHBIM M3MEHEHHMEM BPEMEHH, ayAUTOPUM U IHA ero nposeneHus. Kak mpasuio, atn
JIOTIOJTHUTEJIbHBIE 3aHATHS OYAYT MPOXOJIUTH MO0 BO BTOPHUK Ha COOTBETCTBYIOLIEH Hezelne
B 12% (Bmecto nexumn C.A. AbpamoBa), 1100 B cpeny.

Cemunap 1 (rp.! 11 mex. — 12.11 OP, rp. | nex. — 19.11 OP)

[Tpencrasnenne ®AJI ¢ momompio JJTHD. Coxpaménnas JJTHD u metoss! €€ mocTpoeHus
Teopernyeckuit matepuai [1: c. 27-35], [5: ¢. 47, 296-298].

B knacce. 3 [5]: ro. | — 2.3 (3); . 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. U3 [5]: tn. | — 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. Il ven. — 26.11 OP, rp. | ven. — 5.111 OP)

Snpo n IH® Kgaitna, [ITH® cymma tynukossix. [loctpoenue Becex Tynukossix JJHO.
Teopernueckuit marepuain [1: ¢. 38-43, 51-55], [5: c. 301-302].

B knacce. 13 [5, tn. IX]: 3.1 (1, 5), 3.3 (1, 2 — noctpouts siapo, JJHD Ksaitna u JJHD® cymma
TYnuKOBbIX), 3.4 (3), 3.6 (1, 4, 7).

Ha oom. U3 [5, rn. 1X]: 3.1 (4, 6), 3.3 (3, 4 — nocrpouts siapo, JJH® Kpaitna u TH® cymma
TYNUKOBBIX), 3.4 (4), 3.6 (3, 6, 8).

Cemunap 3 (rp. I nex. — 11111, 12.111 AP, rp. IT vex. — 12.111 OP)

Tectbl amnst TaOIUII, TECTHI U1 KOHTAKTHBIX CXEM.

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

B knacce. 3 [4]: 5.1 (1, 2 — Bce TynuKOBBIC AUarHoctuueckue Ttecthl), 5.1 (3 — Bce
TYNHUKOBBIE MPOBEPSIIOIINE TECTHI), 6.2, 6.4, 6.11 (ecau XBaTUT BPEMEHH).

'r pynnsl | Henenu — 321, 327, Bce ocranbHble Tpynisl — rpynnsl | Henenn.
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Ha oom. N3 [4]: 5.1 (5 — Bce TYNHUKOBBIE AMArHOCTUYECKHE TECThl, 6 — BCE TYMHUKOBBIC
MIPOBEPSIIOIITNE TECTHI), 6.3, 6.5, 6.14.

Cemunap 4 (rp. | nex. — 19.111 OP, rp. Il Hen. — 26.111 OP)

Ontumuzanusi MoA0OHBIX (GOpMyNT MO TIiIyOMHE, MOAETHpPOBaHHE (QOPMYI H  T-CXEM.
Cnoxunocts ®AJI 1 MeToabl cuHTE3a cxeMm Ha ocHoBe [J[HD.

Teoperuueckuii marepuai [1: ¢. 86-90, 115-117, 186-210].

B knacce. Tloctpouts (opmyny MUHUMaIbHOW TJIyOMHBI TOJ00HYIO  (dopmyre
X X, X3 VX X3 vV X, X, Xg V Xy Xg Xg; IO 3aJaHHON (popMyiie ¢ MOTHATHIMH OTPULIAHUSIMHU
MOCTPOUTH MOJICJIUPYIOIYIO TT-CXEMY U 00paTHO.

U3 [5: . X]: 1.1 (2, 3, 4, DAJT p, — xak B kinacce CDD, tak u B kiacce KC, a taxke OAJI

(X, v X,) %5 Vv (X, v X, ) X, — B kimacce KC); 2.4 (1); m0ka3aTh MHHUMATBHOCTh HEKOTOPBIX H3

MOCTPOCHHBIX B MPEIBLAYIIMX 3a1a4aX CXEM.

Ha oom. N3 [5:rn. X]: 1.1 (5-7), 2.4 (2); noka3aTh MHUHMMAJIbHOCTb HEKOTOPBIX U3
MOCTPOCHHBIX B MPEIBLIYIIMX 337a4ax CXeM; MOCTPOUTHh (POPMYIy MUHUMAIBHON TyOWHBI
1o00HYI0 hopMyIie X; Vv X, X3 X, Xg V X, X3 X4 V X4 X5 V Xg Xg.

Cemunap 5 (rp. Il mex. — 01.1V, 02.1V AP, rp. | nea. — 02.1V OP)

Kackannsie KC u unBepcusie KC; meton kackanoB miia KC u CD3. Meron lllennona.
Teoperuueckuii marepuai [1: ¢. 186-210].

B knacce. 113 [5: tn. X]: 2.13 (1, 7), 2.14 (1), 2.14 (5 — xak KC u CDD) u T.11. s 3a1aHHO#
kackagHoit KC noctpouts nuBepcHyio k Heit KC. Pasznaras ®AJI ot 3 unu 4 BII o Bcem BI,
Kpome mnocieaHeit, nocrpouts st He€ KC mo metony lllennona.

Ha oom. U3 [5: . X]: 2.13 (2, 6), 2.14 (2), 2.14 (6 — xak KC, tak u CDD). [l 3amanHON
kackagHoil KC noctpouts naBepcHyto k Heit KC. Paznaras ®AJI ot 3 unu 4 BII no Bcem BI,
Kpome rnocieaneit, nocrpouts st He€ KC no metony lllenHona.

Cemunap 6 (rp. Il vex. — 09.1V OP, rp. I Hen. — 16.1VV OP)

ACHUMIITOTHYECKN HaWIy4dlllne€ METOIbl CHHTe3a, cuHTe3 cxeM it PAJI m3 cnenmanbHbIX
kjaccoB. Cunres camokoppekrupyroumxces KC.

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

B knacce. YcranoButh acuMnTtoTuky ¢yakuuu [llennona mis cnoxxHoctu kiacca Bcex OAJI
paBHbIx 1 pu X3=1 (KC), xnmacca Bcex camoaBoiicTBeHHBIX DAJI (CDD), kiacca Bcex DAJI
cummetpuuHbix 1o nepBbiM TpeM BII (KC), kmacca omepaTopoB U3 TpEX OPTOTOHAIBHBIX
DAJI (CDD). U3z [4]: 7.9(6), 7.10 (1), 7.13 (mo xuure [4] 2002 roma: 7.7 (6), 7.8 (1),
7.11 (1)).

Ha 0om. YcraHoBUTh acUMOTOTHKY QyHKuuu IlleHHOHa 11 cnoxkHOCTH Kiacca Bcex DAJL,
paBHbIX 0 mpu X;=Xp=0 (KC), knacca, coctosmero u3 Bcex tex DPAJl, y KOTOpbIX nr00as
noadyHkuus ot mnepBelx Tpéx bBIl nuHeliHa, kiacca omepatopoB U3 TpEX CTPOro
oproroHanbHeix OAJl (CDD). U3 [4]: 7.9 (B), 7.10 (2), 7.11 (a) (mo xuure [4] 2002 roxa:
7.7 (8), 7.8 (2), 7.9 (a)).

Cemumnap 7 (rp. Il mex. — 23.1V OP, rp. | nea. — 30.1V OP)

DKBHBAJICHTHBIE IPEOOpPa30BaHus (HOPMYIL.
Teopernyeckuit matepuan [1: c. 146-161], [4: c. 19].
B knacce. U3 [4]: 3.1 (1), 3.3 (1, 4), 3.8 (1-3), 3.9 (2).
Ha oom. 13 [4]: 3.1 (2), 3.3 (3, 6), 3.8 (5-9), 3.9 (2).

Cemumnap 8 (rp. Il nen. — 07.VV OP, rp. | Hen. — 14.V OP)

OkBHBaJIeHTHbIE TpeoOpa3oBanus KC.
Teoperndeckuit maTepuain [1: c. 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).



7. lutepatypa

OcHoBHas:
1. Jloxkun C.A. Jlekiuu no ocHoBam kubepHetuku. — M.: MI'Y, 2004. (OnekTpoHHBIE
BEpCHUH JIEKIIUH OCJIETHUX JIeT MO>KHO HalTH o aapecy

http://mKk.cs.msu.ru/index.php/OcHoBbl_kubepuernkau (3-ii_MoToK) )
2. Slononckuit C.B. DnemMeHTH MaTeMaTHYeCKON KHOepHEeTHKU. — M.: Briciias mikona,
2007.
A6nonckuit C.B. Beaenue B quckpernyro mateMatuky. — M.: Hayka, 1986.
AnekceeB B.b., Boponenko A.A., Jloxkun C.A., Pomanos JI.C., Canoxenko A.A.,
Cenesnéna C.H. 3amgaun o xypcy «OcHOBBI kKuOepHeTukn». — M.: MI'Y, 2011.
5. TaspunoB I'.Il., Canoxenko A.A. 3agaud U yOPaXHEHUS 10 JUCKPETHOU
matematuke. — M.: DUSMATIINUT, 2004.
6. AunekceeB B.b. BBenenue B TEOpHIO CIOKHOCTH airoputMoB. — M.: M3a-Bo MI'Y,

How

2002.
JlomostHUTEIbHAS
7. Anexcees B.b., Jloxkun C.A. DnemeHTBl Teopuu rpadoB, CXeM MU aBTOMATOB. —
M.: MI'V, 2000.
8. JluckpeTHass mMareMaTHKa U MaTeMAaTUYECKUE BOMPOCH KnOepHeTwku. — M.: Hayka,
1974.

9. Jloxkun C.A., Mapuyenko A.M. Matematudeckue moaenu u meronsl cuareza CBUC.
(http://mk.cs.msu.ru/images/8/87/Lozhkin-Marchenko-VSLI-models.pdf)

10. JlymanoB O.b. AcuMNTOTHYECKHE OLEHKH CIOXXHOCTH YIPABIAIONUX CHCTEM. —
M.: MI'V, 1984.

11. Hurmarymusu P.I'. CiioxxHOCTh OyneBbix pyHkiumid. — M.: Hayka, 1991.

8. OCo6eHHOCTM OpraHu3auumn N KOHTPONS ayaUTOPHOMN U
CaMOCTOAITeNIbHOW PaboThbl CTYAEeHTOB.

Jlanubiii BapuanT Kypca «OCHOBBI KHUOCPHETHUKHUY» SIBISIETCS JOCTATOYHO CIIOKHBIM U
O00BEMHBIM MaTEMaTHUYECKUM KYpPCOM, YCBOEHHE KOTOpPOro TpeOyeT OT CTYACHTOB
MOJIHOIIEHHON M PEryaspHON Kak ayJAuTOPHOM, TaK MU CaMOCTOSITENIbHOW paboOThI, YTO
HEBO3MOXKHO 0e3 4ETKOW OpraHu3alliy 3aHSATUH, CTPOTON AUCHUILIIMHBI M CHCTEMATHYECKOTO
KOoHTpoJsA. [Ipu 3TOM mpeamosiaraercsi, YT0 B paMKax CaMOCTOATEIbHOMN pa60TI,12 CTYAECHTBI
HE TOJIBKO MPOpabaThIBAIOT MPOWIEHHBIM MaTepuan, HO U 3HAKOMAMCA C MAmepuaiom
npeocmoswell 1eKyuu Ui cemMuHapa.

JUis KOHTpOJIS 32 OCBOEHHMEM IpOrpamMMbl Kypca, Kak YK€ TOBOPHJIOCh, B TEUEHHE
ceMecTpa MpOBOAATCA 3 OCHOBHBIX (1O 2 yaca) M, BO3MOXKHO, HECKOJIBKO MPOMEXYTOUYHBIX
(o 1 yaca) TecTOB (KOHTPOJIbHBIX) Ha 3HAHUE M MOHHMaHUE ONpeAeseHul, GOopMyIUPOBOK
YTBEPXKACHUM M T.I., @ TAaKK€ Ha yMEHHUE pemarb 3afaud. [lnmaHupyercsd, kpome TOro,
OCYIIECTBIISATh CUCTEMATHUYECKUH (BHIOOPOYHBINM) KOHTPOJb 32 pabOTON CTyIEHTOB KaK Ha
CEMHHapax, TaK MW Ha JIEKUUAX. Bce KOHTPOJIbHBIE NMPOBOJATCS B paMKax JEKIHMOHHOTO
pacrucanusi 1Mo cieayromeMy rpaduky.

IIpeaBapurebHblil rpaguK NpoBeJeHUs1 OCHOBHBIX TECTOB
(KOHTPOJILHBIX PadoT)

Paznen | u Bomp. 28:

TecT-KoHTpoJbHast Nel — 24 mapra (koncynsrarus 21.111, 12%, ayn. I1-13)
Paznensr H1-111 u Bomp. 27:

TecT-KoHTpobHas No2 — 28 anpessi (koHcynbTanus 25.1V, 9@, ayn. [1-13)
Pasmen IV:  tecr-konTposibHas Ne3 — 19 mas (koHCybTamms 16.V, 143, ayn. [1-13)

OnHoit u3 ¢GopM caMoCTOSTENbHON paboThl SBISETCA pELICHHE «TPYAHBIX» 3ajad,
KOTOpPOE€ IMO3BOJISIET CTyJEHTaM INIyOke€ YCBOUTh Marepuan Kypca M HaOpatb

2 o o
1 yac caMOCTOSTENbHOMI pa6OTBI Ha 1 gac AyAUTOPHBIX 3aHATHH.
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JOMOJIHUTCIIBHBIC K PE3yJibTaTaM KOHTPOJIbHBIX 63..]1.]'[131, IIOBBICMB, TE€M CaMbIM, CBOIO
npeIBapUTEIILHYIO OLIEHKY (CM. pa3zaen 9).

Baxknass 0coOGHHOCTh YTEHHsI JAHHOTO Kypca CBsi3aHA C YCKOPEHHBIM XapaKTepOM
npoxokaeHus: marepuana B mapte 2014 1. 3a cu€T HEKOTOPBIX JEKIHH 110 KypCy
C.A. AbpamoBa (BTOpHUK 1220 ayn. I1-13 u nsaTHuna 1220 ayn. I1-13). Yacel aTux nekiuit
OyIyT UCHOJIb30BATHCS ISl YTEHHS JEKUUH M0 Kypcy «OCHOBBI KHOCPHETUKWY, TPOBEICHUS
HEKOTOPBIX CEMUHAPCKUX 3aHSITUH BHE OCHOBHOTO pacmucaHus (CM. paszen 6), a Takxke Jyis
KOHCYJIbTAIINH.

Wudopmanronnbie OOBABICHHS, a TaKXKe JJaHHBIE O IIOCEIIAEMOCTH M TeKyIIen
yCIIEBa€MOCTH CTYJI€HTOB BBIBELIMBAIOTCS Ha CalTe 10 ajpecy:

http://mk.cs.msu.ru/index.php/OcHoBbl kubepHeTHKan (3-i1 TOTOK)

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

Kak yxe roBopmioch, 0 pe3yibTaTaM KOHTPOJIBHBIX PabOT C yd4ETOM IOCEIaeMOCTH
CTYACHTOB, MX paOOThl Ha JIEKLUAX W CEMUHApax, a TaKKe CaMOCTOSTEIbHOM pabOThI
BBICTABJISIETCS IIPEBAPUTEIbHAS OLICHKA.

JInst CTYyEeHTOB, MMEIOUIMX IPEIBAPUTEIBbHYI0 OLEHKY «5», 3K3aME€H IpPOBOJIUTCA B
dopme cobeceoBaHMs IO TPOrpaMMe Kypca Ha OmpeeieHus, GopMyIupOBKU YTBEPKICHHUMA
U uJeM MX JO0Ka3aTelbCTBa, METOAbl pelIeHus 3agad. /J[as CTyIeHTOB, HUMEILINX
IPEIBAPUTENbHYIO OLIEHKY «2», DJK3aME€H NpPEJCTaBiseT CcO0OMl IUCBbMEHHBIH TecCT-
KOHTPOJIbHYIO.

Bce ocranbHble CTYAEHTHI (C MpeABapUTENbHOM OLUEHKOH «3-», «3» U «4») nomydaroT
OuIIeT ¢ IByMs BOIIPOCAMH U OJHOM 3aiaueit u nocie 15-20 MUHYTHO# MOATOTOBKU OTBEYAIOT
Ha HEro CHayaja Ha YpOBHE ONPENEJICHUN, (POPMYIMPOBOK YTBEPKACHUM M HAEH HX
JI0OKa3aTellbcTBa, a TaK)KE€ METOJOB pEelIeHUsl 3aJad. 3aTeM CTYAEHT, MO YCMOTPEHHIO
HK3aMEHATOPa, JODKEH PACKPBITh T€ WM HMHBIC JIETald JI0Ka3aTebCTBA YTBEPXKICHUM U3
BOIIPOCOB OwJIeTa 1O KOHCIIEKTaM WJIM HMHBIM HCTOYHHMKAM, a TakKKe IIOJIHOCTHIO WU
YAaCTUYHO PEIINThH 33/7a4y OWJieTa B TEUCHHUE BBIJCICHHOTO CIECIHAIBHO YISl 3TOrO BPEMEHHU.
Crynentsl, HaOpaBmine He MeHee 80% OT CyMMBbl OallJIOB MO 33Ja4aM T€CTOB-KOHTPOIBHBIX
COOTBETCTBYIOIIETO pa3jielia, OT PEHIeHUs] OMJIETHOM 3aa4u TAaHHOTO THIIa OCBOOOXKIAt0TCS.
[Tocmeanuii 3Tam SK3aMeHa NPEACTaBIsieT CcO0OW OMUCAaHHOE BBIIE COOECeTOBaHUE II0
JPYTUM BOIIPOCAM MJIM 33JladyaM ITPOTrPaMMBI.

B cooTBercTBUUM ¢ 0OIIUMM NpaBHJIAMH UTOTOBas SK3aMEHAI[MOHHAsI OIIEHKA HE MOXeT
MIPEBOCXOUTH MPEABAPUTENBHYIO OLIEHKY Ooubllie, yeM Ha oauH Oaml. CTylneHT, KOTOpbIi
UMeeT TNpEeABAPUTEIbHYIO OLEHKY «3» Wi «4» M He MNpeTeHIyeT Ha 0oJiee BBICOKYIO
UTOTOBYIO OIIEHKY, CIaéT 3K3aMeH, Kak MpaBWUJIO, MO YHpouléHHOW mpoueaype (B gopme
cobecejoBaHusl MO OwieTy M mporpamme 0e3 MpeaBapUTEbHOW MOJATOTOBKH) C IEJIbIO
MOJITBEPK/IEHUS ATON OLIEHKH.
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