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

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

Kypc siBrisiercst 003aTenbHBIM 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 OakanmaBpoB 3 kypca mnpoduns «MaremaTHdeckue MeToAbl 00paboTKu HHGpOpMAIUU U
npuHsTUs peennii» (311-319 rpynmsr) kypc «OCHOBBI KHOCPHETUKI» YUTACTCS B 5 cemecTpe B 00bEMe
3 yacoB JICKIIUK U 2 4aCOB CEMHHAPCKHX 3aHATHI B Hezeno. Kypc 3aBepiaercsi 3k3aMeHOM, Ha KOTOPBIH
BBIHOCSITCSI KaK TEOPETUYECKHE BOMPOCHI, U3JI0)KEHHBIC HA JICKIHAX, TaK M 337a4H, pACCMOTPEHHbBIE Ha
CEMHHAPCKHX 3aHSITHSX.

B pa3nenax 2-6, 9 maHHOTO ONMCaHUs MPUBOAUTCS NOAPOOHAs HHDOPMANHS O COACPKAHUH Kypca,
nporpamMme u miaHax ero uzydenust B 2017-2018 yu. roay, MeTogudyeckux Marepuanax, a B pazaenax /
1 8 — 00 0COOEHHOCTSIX OpraHu3alMy Y4eOHOTo mpouecca, popMax U CpoKax MPOBEACHUS KOHTPOJIbHBIX
MEpOIPUATHIA.

B cooTBercTBUMU C ATHMH IIaHAMH B TEYCHHE CEMeCcTpa IMPOBOASATCS 3 OCHOBHBIC (MO 2 Haca)
KOHTPOJIbHBIE pabOThI U, BO3MOXHO, HECKOJIBKO MPOMEKYTOUHBIX (10 1 yaca) TectoB. ITo pesymbraram
KOHTPOJIbHBIX M TECTOB C YYETOM IOCEIIAEMOCTH CTYJCHTOB, UX Pa0OTHI HA JIGKIUSAX U CEMHHApax, a
TaK)Ke CaMOCTOSTEIBbHONH paboThl (CM. paszieln 7) BBICTABISACTCS IMpEIBAPUTENbHAS OIICHKA, KOTOpas
UTpaeT CYIIECTBEHHYIO POJIb TIPU (POPMHUPOBAHNH OKOHUYATEIBHOW OLIEHKH Ha dK3aMeHe (cM. pasnen 8).

Yrenune kypca obecneunBaeTcs Kadeapoil mareMaTHueckol kubepHeTuku, jekrop 2017-2018 yu.
roga — npodeccop Jloxkuu C.A. (lozhkin@cs.msu.ru).

2. AHHOoTauunA

Kypc «OcHoBbl kuGepHeTukn» (paHee «DJIE€MEHThl KHOEPHETUKH»), CO3JaTelieM M 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 MOJIeNieil, METOZIOB U pe3yJbTaTOB MaTeMaTHUECKOW KHMOEpHETHKH, CBS3aHHBIX C
TeopHuer MUCKpETHBIX ympamistomux cucrteM (YC), ¢ 3amaueil CXeMHON WM CTPYKTYPHOUM peayn3aiuu
JTUCKPETHBIX (DYHKIIMH U aJrOpUTMOB.

B HéM paccmarpuBaroTcsi paznuusble kiacchl YC (KJacchl CXeM), MpelcTaBistonire coboit
JMCKPETHBIE MaTeMaTHYeCKUe MOJENN Pa3IUYHBIX TUIIOB 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, CTaBATCS M HM3Yy4arOTCS OCHOBHBIE 3adadun Teopun YC: 3agada MUHUMU3ALUHA
JTU3BIOHKTUBHBIX HOpMaJbHBIX (opM (IHD), 3amaua sKBUBaJICHTHBIX MPEOOpPa30BaHU U CTPYKTYPHOTO
MonenupoBanus YC, 3amaya cuHTe3a YC, 3amada TOBBIIECHHUS HAAEXHOCTH W KoHTposuss YC wu3
HEHaJEKHBIX IEMEHTOB U Ap. B mporpammy kypca Bxoaat knaccuueckue pesynapraTsl K. IllenHoHa,
C.B. s6nounckoro, 0.1. Kypasnesa u O.b. JlynanoBa, a Take HEKOTOpbIE pe3yIbTaThl MOCIEAHUX JIET.
[Toka3biBaeTCsi BO3MOXKHOCTb IPAKTUYECKOTO NPHUMEHEHUS OSTUX pEe3yJlbTaTOB Ha IpUMEpE 3aJadu
npoektupoBanusi CBHC, KOTOpele COCTABISIOT OCHOBY IPOTPAMMHO-AIIIAPAaTHON peann3alnnu
AJITOPUTMOB.

[TponomxenneM KypcoB «/luckperHas MaTematuka» U «OCHOBbI KHOEPHETHKH» SIBJISETCS
YUTaeMbIi 1151 OaKalaBpOB JaHHOTO Mpoduis B 7 ceMecTpe Kypc «/lomomHuTenbHbIE TIaBbl JUCKPETHOH
MaTeMaTHKU U KUOEPHETHKN.
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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 IPe00pa30BaHusl YIPABISIOMIMX CHCTEM

Paznuunble kiaccsl YC (Kj1acchbl €XeM) Kak CTPYKTYpPHbIE MaTeMaTHYECKHE MOJEIM Pa3IMYHBIX
TUIIOB 3JICKTPOHHBIX CXEM, CHCTeM 00paboTKu MH(OPMAIUN U YIPABICHHS, aJTOPUTMOB M IPOTPAMM.
OcHoBHble Kiaccsl YC — ¢GopMynbl U cxeMbl U3 (YHKUMOHAIbHBIX 37eMeHTOB (CdDD), KOHTAKTHbIE
cxembl (KC), — ux cTpykTypa, Mephl CIIO)KHOCTH, (YHKIIMOHHPOBAHHE, SKBUBAJICHTHOCTH, MOJHOTA.
Onenka yucia CXeM pa3JIMYHbIX TUIIOB.

[TonsiTue moAacxeMbl M HPUHLMII SKBUBAJIEHTHON 3aMeHbl. ToxaecTBa M CBsA3aHHbIE C HUMU
9KBUBaJIeHTHBIE npeoOpazoBanus YC. [loctpoenue noiaHbIx cuctem ToxaecTs A 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,
peammzanusi HekoTOpbix DPAJI m omenka ux cioxHOcTH. Ornepanus Cyneprno3vMiud cxem U eé
KOppeKTHOCTh, JeMMa Illennona. Meron kackaaoB misi KC u CD3, meron IllenHnona. MoiHOCTHBIE
METOJIbI TTOJIYYCHUS HYWKHHUX OLECHOK i (yHKiui [lleHHOHA. ACHMITOTHYECKH HAWIYYIIUE METOIBI
cunte3a popmyn, CO®D u KC. Cunte3 cxem mist @AJl u3 cnenuanbHBIX KIacCOB M WHANBUAYAIbHBIX
DAJIL

IV. Hapé:xxHocTh U KOHTPOJIb YNIPABJISIOIIUX CHCTEM

Camoxoppextupyromuecss KC u npocreiinime MeTonbl X CHHTE3a. ACUMITOTHYECKH HAWIy4dIlne
MmeTo bl cuHTe3a KC, KOppeKTUpYIOMKX OJJUH OOpbIB MJIM OJITHO 3aMbIKaHHE.

3anaua koHTpoJs YC, TecTsl Ui TaOIUL. ANTOPUTM IOCTPOEHUS BCEX TYMUKOBBIX TECTOB, OLIEHKU
MaKCUMaJIbHOTO Y TUIIMYHOI'O 3HAYEHHUM JUTMHBI TMarHOCTHYECKOTO TECTA.

V. HexoTopble BONPOCHI M KJIAcCChl €XeM, CBSI3aHHbIe ¢ MPOrPaAMMHO-ANNAPATHON peajm3anueii
AJITOPUTMOB

Hekoropeie Moau@uKkalmu OCHOBHBIX KJIACCOB CXE€M, CBSI3aHHBIE C MPOTPaMMHON peanu3alueit
®AJL. ABTomaTHble (PYHKIIMH, UX peau3alis cXeMaMu U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB M 3JIEMEHTOB
3a/IepP’KKH, CXEMBbl C «MTHOBEHHBIMU» 00paTHbIMU cBs3siMu. Cxembl Ha KMOII-Tpan3ucropax, 3amaya
agoruyeckoro u «pusznyeckoro» cuHtesa CBUC, ocHoBHbIe dTanbl €€ pemieHus. HekoTopbie BOIPOCH!
«anmapaTHoW» HHHOPMAITMOHHON O€30MaCHOCTH.



4. NpenBapuTenbHbIN CMIUCOK BOMPOCOB K 3K3aMeHy no Kypcy «OCHOBbI
KnéepHeTUKn» (oceHHUn cemectp 2017-2018 yu. roaa; 311-319 rpynnbl),

OPUEHTUPOBOYHbLIN rpachuK NX PacCMOTPEHUSI Ha NEKLUAX

I.  MuHMMH3AUHSA AU3HIOHKTHBHBIX HOPMAJIbHBIX ()OPM U cBsi3aHHbIE ¢ Heil 3agaun (1.1X-22.1X)

1.

N

IIpencraBnenne ¢pynknuii anreops! oruku (PAJI) TU3bIOHKTUBHBIMA HOPMAaJbHBIMU (hopMaMu
(JAH®) wu ero «reomerpuueckas» wuHrepnperauus. CosepmenHas JH® wu xpurepuit
enunctBennoctu JJH®. Cm. [1:111.1,882,5]. (1.1X)

Coxkpamiénnas JJH® u crioco6sr e€ moctpoenus [1:11.1,83]. (4.1X)

TynukoBas JH®, sapo u JIHD nepeceuenne TynukoBbix. JJH® KBaiina, Kputepuid BXOXKICHUS
MPOCTHIX UMILTUKAHT B TynukoBbie JJH® u ero mokansHocTs. CMm. [1:11.1,84]. (8.1X)
Ocob6ennoctn JIH® nuHelHbIX 1 MOHOTOHHBIX DAJI. dyHKIMA MOKphITHS, Tabnuma Kealina u
noctpoeHue Becex TynukoBbix JJH®. Cwm. [1:1:1.1,885,6]. (11.1X)

['pagvieHTHBIN aNrOpUTM U OLEHKA JJIMHBI TPAJMEHTHOTO MOKPBITUS, JIEMMa O <IIPOTHIKAIOIINX)
HaOopax. Mcmonp3oBaHue rpagueHTHOr0 ainroputMma mis nocrpoeHus JJH®D. Cwm. [1:171.1,86].
(15.1X, 18.1X)

3anaua muanmmsanuu JJHO. TToenenne ¢pynkuuu lleHHOHA ¥ OIEHKH TUITUYHBIX 3HAYEHUH /IS
panra u amuasl JJHO [1:r1.1,87]. (22.1X)

Anroput™muueckue TpyAaHocTH MuHUMM3anuu JIH® W OleHKM MaKCUMalbHBIX 3HAYCHHM
HEKOTOPBIX CBSI3aHHBIX ¢ Hel mapametpos [1:11.1,881,3,7]. Teopema FO.U. Kypasnésa o JJHD
cymMma MUHUMaIbHBIX [1:11.1,85]. (25.1X)

Il. OcHoBHBIE KJIACCHI IMCKPETHBIX YINPABJISIOIHUX CHCTEM, CTPYKTYPHBbIE NPEACTABJIEHHS CXeM H
OIlEHKA WX YUCJIa. DKBUBaJEHTHBIE MPeodpa3oBaHusi ynpaBiasiiommx cucreM (29.1X-23.X)

8.

10.

11.

12.

13.

14.

@opmyinbl  anreOpbsl JOTHKH, WX OSKBHBAJCHTHBIE NPe0oOpa3oBaHUS C IMOMOIIBIO TOXKIECTB.
ITomHOTa cHCTEMBl OCHOBHBIX TOXKIECTB Il SKBUBAJEHTHBIX IpeoOpa3oBaHuil Gopmyn Oasuca
bo={&,V,7}. Cm. [1:121.3,§2]. (29.1X)

3aganue (GopMys ¢ MOMOIIBIO JI€PEBbEB, (DYHKIIMOHAIBI UX CIIOKHOCTH M COOTHOILEHHS MEXIY
HIMHU. OnTiMuU3anus nogo0HbIX Gopmyn mo rayoune. Cm. [1:171.2,82]. (2.X)

Cxembpl U3 (QyHKIMOHAIBHBIX 3jeMeHTOB (CD3D). M3oMopdu3sM U HSKBUBAJIEHTHOCTb CXEM,
(YHKIMOHAJIBI UX CJIOXKHOCTH, Omepaluy npuseaeHus. Bepxuue onenku uncna gpopmyn u COD B
0asuce byg. Cm. [1:11.2,83]. (16.X, 20.X)

Konraktheie cxemsl (KC) u m-cxemsl, UX u30MOp(hu3M, SKBUBAJICHTHOCTD, CIIOKHOCTD, ONlepaluu
npuBeaeHusd. CTpyKTypHOE MOJEINPOBaHUE HEKOTOPBIX Gopmyrn u m-cxeM. Ouenku uncina KC u
yucia n-cxeM. OcobeHHOCTH (yHKIIMOHUpOoBaHus MHOTOMOMIOCHBIX KC. CwM. [1:11.2,885,6]. (6.X)
OKBUBaJIeHTHbIE TpeoOpazoBaHuss CDOD u MojenupoBaHHE C HMX MOMOUIBIO (POPMYIBHBIX
npeoOpa3oBanuii. MojenupoBaHue SKBHBAJCHTHBIX IpeoOpa3zoBaHuil (opMynr M cxeM B
pa3nuuHbIX Oa3ucax, Teopema nepexoaa. Cwm. [1:1:1.3,881,3]. (20.X, 23.X)

OkBuBanieHTHbIe MpeoOpasoBanusi KC. OCHOBHBIE TOXIECTBA, BBIBOJ BCIOMOTATENbHBIX U
0000mEnHbIX ToXIecTB. CMm. [1:171.3,84]. (10.X)

[TonHOTa CHUCTEMBI OCHOBHBIX TOXJECTB. OTCYyTCTBHE KOHEUYHOH IOJIHOW CHCTEMBI TOXJIECTB B
knacce Bcex KC. Cwm. [1:131.3,85]. (13.X, 16.X)

I11. CunTe3 H ci10KHOCTH ynpaBiasilomux cucreMm (27.X-27.X1)

15.

16.

17.

18.

3anaua cunTe3a. Metozabl cuHTe3a cxeM Ha ocHoBe JIH® u cBsi3aHHBIE ¢ HUIMM BEpPXHHE OLIEHKU
cnoxHoctu QyHkimid. Cwm. [1:171.4,81]. (27.X)

Hwxnaue onenku cnoxxnoctu ®AJ], peanuzarms HekoTopsix @AJ] 1 MUHUMAIIBHOCTh HEKOTOPBIX
cxem. Cwm. [1:11.4,82], [6:87]. (30.X)

Paznoxenne ®AJI u omepauus cynepno3uuuud cxeMm. KOppeKTHOCTh CyHepHo3MLMU JUIS
HEKOTOPBIX THITOB cxeM, pasaenurenbubie KC u temma Illennona. Cwm. [1:11.2,§§6,7]. (3.XI)
Kackanupie KC u C®D. Merox KackagoB U INpPUMEPHI €ro NnpuMeHeHus, meron llleHHoHa.
Cwm. [1:r.4,83]. (10.X1)



19.

20.

21.

22.
23.

Hwxuaue momrHocTHEIE onleHkn GyHknwii [llerHoHa, nx 0000IIeHNe Ha clTydail CHHTE3a CXeM s
®AJI u3 crienmanbHBIX Kiaccos [1:11.4,84]. (13.X1)

JIM3bI0OHKTUBHO-yHUBEpCcaIbHbIE MHOXecTBa DAJl. AcCHMNTOTMYECKM HaWIydlIMil MeETO.X
O.b. JlymanoBa misi cuntresa CDPD B Oasuce by, Cunres cxem mns DPAJI u3 HEKOTOPHIX
crenuanbHbIX KinaccoB. Cu. [1:11.4,§5]. (17.X1)

Perynsipaple pa3OueHus equHHUYHOrO KyO0a wu  MoxenupoBanue @OAJl  mepeMEHHBIMHU.
AcHMOTOTHYECKH HaWITydIIni MeToa cuHTe3a popmyi B 6aszuce by Cwm. [1:11.4,86]. (20.XI)
AcumnroTrnyecku Hanmnyuimnii metoz cuatesa KC. Cwm. [1:1n.4, 87]. (24.X1)

CuHTe3 cxeM s ACmU(ppaTopoB, MYJIbTHILICKCOPOB U HEKOTOpbIX apyrux PAJI, BcTpeda-
OIIMXCS B MMPHIIOKEHHSX, OLCHKH UX CI0XKHOCTH. [1:171.4,86]. (27.XI1)

IV. HagéxHocTh 1 KoHTpoab ynpapisioumx cucrem (1.XI11-8.XI1)

24.

25.

Camoxoppekrupyromuecss KC ¥ MeTOIbI UX MOCTPOCHUS. ACHMIITOTHYECKH HAMIYYIIHHA METOJ
cunre3a KC, koppekrupyromux 1 o6psiB (1 3ambikanue). Cm. [4:87], [2: q. III, p. 2, §81]. (8.XII)
3aaya KOHTPOJS CXEM M TECThl Juis Tabmuil. IlocTpoeHHE BCEX TYMHUKOBBIX TECTOB, OICHKH
JUTMHBL AuarHoctuyeckoro tecra. Cwm. [1:1r.1,88]. (1.XI1)

V. HekoTopbie BONMPOCHI M KJIACCHI CX€M, CBA3aHHbIE ¢ MPOrPAMMHO-AaNNAPATHON peaju3anueit
aaropurmos (11.X11-18.XI11)

26.

27.

28.

HekoTtopbie MoaudHKaIiK OCHOBHBIX Ki1accoB cxeMm (BDD, BBIYHCISIONINE TPOTPAMMBI, CXEMBI
Ha KMOII-Tpan3ucropax u 1p.), CBS3aHHbBIE C IIpOrpaMMHO-anmnapatHoi peanuzauuend DAJL
Cwm. [1:1:1.2,884,6,7]. (11.XI1)

Peanu3amusi aBTOMAaTHBIX (QYHKIUA cXeMaMH #3 (DYHKIHMOHAIBHBIX DJIEMCHTOB U 3JIEMECHTOB
3aJIePIKKH, CXEMbI C KMTHOBCHHBIMU» 00OpaTHbIMU cBsizsimu. Cwm. [6:88], [2: u. I, p. I, r1. 3, 882-3].
(12.X11)

3agayn Joruueckoro u Tomosoruueckoro cuute3a CBUC, OCHOBHBbIE 3Tambl W METOABI HX
pemenus. Cwm. [1:11.2,87], [8]. (18.XI1)

5. TunoBble 3a4a4M K 3K3aMeHy

I. 3apaum na JH®

1.

ITo 3anannoi ®AJI nocrpouts €€ cokpaménnyro JHD, TH® Ksaiina, IHO cymMMa TynuKoBBIX,
Bce Tynukosbsie JJHO.

Il. 3agaum Ha cTPYKTYpHOE MO/IeJIMPOBAHUE U IKBHBAJIEHTHBIE IPe00pa30BaHUA

2.
3.

4.

[To 3ananHO# popMysie MOCTPOUTH TOAOOHYIO € (hOpMYyTy MUHHUMATBHOHN TITyOUHBI.

ITo 3amanHON popmyne ¢ NOJHATHIMH OTPULIAHUSMHU MOCTPOUTH MOJETUPYIOUIYIO €€ T-CXeMy U
oOparHo.

[To 3amanHbIM 3KkBUBaNEHTHBIM (popmynam uinu KC moctpouTh SKBHBaJIEGHTHOE ITPeoOpa3oBaHue,
MEePEeBOJIAIICE UX JAPYT B IPYTa ¢ MOMOIIbIO OCHOBHBIX TOXIIECTB.

111. 3agaun Ha cuHTE3 CXEM

S.
6.

7.

ITo nannou kackagHoit KC mocTtponTs nHBEpCHYIO Kackaanyroo KC.

ITo 3agannoit @AJI ¢ mOMOLIBI0 MPOCTEUILINX METOJOB, METOAA KackaaoB winu Meronaa lllenHoHa
nocTpouTh peanusyronryto e€ COD mim KC.

OLEHUTh CBEPXY M CHU3Y CIOKHOCTh KOHKpeTHOM DAJI mnu cioxHOCTh camoi cioxkHor DAJT
W3 33IAHHOTO MHOYKECTBA B 3aJJaHHOM KJIACCE CXEM.

V. 3agaumn Ha CAaMOKOPPEKIMIO U TECTHI.

8.
9.

ITo 3apnanno# KC noctponuts s5KBUBaJIEHTHYIO €l camokoppekTupyromyrocs KC.
[To 3amannoit tabmuue win KC u cnucky €€ HEMCHpaBHOCTEH IMOCTPOMTH BCE TYIHKOBHIE
IIPOBEPSIOLINE (JUATHOCTUUECKUE) TECTHI.
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7. OCcCobeHHOCTU opraH13auumn N KOHTPOSIS ayAUTOPHOU U
CaMOCTOSAITeNIbHOWN PaboTbl CTYAEHTOB.

JlaHHBI BapHaHT Kypca «OCHOBBI KHOEPHETUKW» SIBISETCS JOCTATOYHO CIOXKHBIM M OOBEMHBIM
MaTeMaTHYECKUM KypCOM, YCBOGHHE KOTOPOTO TPEOYET OT CTYAEHTOB IMOJHOLEHHON M PETyJspHON Kak
ayJIUTOPHOM, TaK W CAMOCTOSTEIBbHOW pabOThl, YTO HEBO3MOXHO Oe3 U&TKOW OpraHH3aluy 3aHITHH,
CTPOTOW AMCUMWIUIMHBI W CHCTEMATHYeCKOTo KOHTpois. [Ipm 3TOM HEoOXomumo, 9ToOBI B paMKax
CAMOCTOATENBHOM PabOThl. CTYNCHTH MPOPAOATHIBATH MaTepHall, MPOHICHHBIH Ha MPEIIIEeCTBYIOMIC
JeKInu (CeMHHape), W JKeNaTelbHO, YTOObI OHH 3HAKOMUNUCH C MAMEPUANIoM Npeocmosuen NeKyuu
(cemunapa).

Jlisi KOHTpOJIE 32 OCBOCHHMEM IPOTpaMMBl Kypca, Kak YK€ TOBOPWJIOCh, B TEYCHHE CeMecTpa
IPOBOJATCS 3 OCHOBHBIE (IO 2 yaca) KOHTPOJbHbIE pabOTHI M, BO3MOXKHO, HECKOJIBKO MPOMEXKYTOUHBIX
(1o 1 yaca) TecTOB Ha 3HaHUE U MOHMMAHUE ONPEEICHNUHN, (POPMYINPOBOK YTBEPXKJIEHUH U T.II., @ TAKKE
Ha yMeHHe pemiath 3aj1aun. [Inanupyercs, KpoMe TOro, OCYyIIECTBISATh CUCTEMATUYECKUN (BBIOOPOUYHBIN)
KOHTPOJIb 32 pabOTOl CTYIACHTOB Kak Ha CEMHUHapaxX, Tak M Ha JIEKIUIX. Bce OCHOBHBIE KOHTPOJHHBIE
IPOBOJATCS B PAMKAaX JIEKLIHOHHOTO PACIIMCaHUs TI0 CIIEAYIOIIEMY IrpaduKy.

IIpenBapurenbHblii rpadgpuk NpoBeAeHN OCHOBHBIX KOHTPOJIBHBIX padoT

Paznen I KOHTpoJbHAsA Nel — 9 okTa0ps
Paznen II: KOHTpoJbHast Ne2 — 7 HosiOps
Paznen IlI: KOHTpoJbHast Ne3 — 8 nexadps

Kpome toro, mo Bompocam pasnena |V 18 nexalpsi miaHupyeTcsl MPOBEACHUE MPOMEKYTOYHOTO
tecta. [lepen yka3aHHBIM TECTOM, a TakKe Mepe]l KaKJOW KOHTPOJIBHOW MpEeAIoJaraercsl MpoBeAeHue
KOHCYJIbTAIINH.

Opnoit u3 (GopM caMOCTOSITENIBHOM pabOThl SBISETCS pEIIEHUE Mpe/laraéMblXx Ha JIEKIHIX
«TPYIHBIX» 3a/1a4”, CBSI3aHHBIX B PAJE CIy4aeB C HAIIMCAHWEM IIPOTrPaMM, KOTOPOE MO3BOJISIET CTYAEHTaM
Iy0XKe yCBOWTH Marepuan Kypca W HaOpaTh JOTOJHUTEIBHBIE K Pe3yJibTaTaM KOHTPOJBHBIX OauIbl,
NIOBBICUB, TEM CaMbIM, CBOIO NPEIBAPUTEIBHYIO OLIEHKY (CM. pasnen 8).

11 wac camocrosTenbHOM paboTel Ha | Yac ayAMTOPHBIX 3aHATHH.

? Tocrte 06BsIBICHNS Ha TEKITHH (OPMYTHPOBKH THX 337144 BBIBEIIMBAIOTCS B MHTEPHETE, 4 HX pelIeHHe, 0OPMICHHOE B
suge pdf daitna, Heob6xomumo npucnats mo agpecy 10zhKin@cs.msu.ru (mpuHUMaeTCs HepBOE U MOTHOE IPABUIBHOS
peuieHue).
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WNudopmanronubie 0OBSBICHUS, JaHHBIE O MOCEMIAEMOCTH M TEKYIIEH YyCneBaeMOCTH CTYACHTOB
BBIBEIINBAIOTCS HA caiiTe Mo azapecy: http://mk.cs.msu.ru/index.php/OcHoBbl_KuOepHETUKH (2-i_TOTOK,
_3 Kypc)

8. O npoBeaeHNMN 3Kk3aMmeHa No Kypcy «OCHOBbI KUOepPHETUKN»

Kak yxe ToBoprIoCh, IO pe3yibTaTaM KOHTPOJIBHBIX pabOT ¢ YUYETOM IMOCEIAEMOCTH CTYICHTOB, HX
paboThl HA JIEKIUAX U CEMHHApax, a TaKXKe CaMOCTOSITEIbHON PabOThl KaKIOMY M3 HHMX BBICTABISAETCA
npeaBapuTeNbHas OICHKA.

Jl1sl CTyIeHTOB, UMEIOLIMX MPEABAPUTEIbHYIO OLIEHKY «5», 9K3aMeH MpoBOAUTCA B (popme oO1iero
cobeceloBaHUsl 1O TMpOrpaMMe Kypca Ha oOmpeaeieHus, (OPMYIMPOBKH YTBEP)KICHHH W HICH HX
JI0Ka3aTeIbCTBa, METObl pelleHus 3aaad. s CTyIeHTOB, UMEIOUIMX MPEIBAPUTENbHYIO OLEHKY <2,
HK3aMEH MPEICTABIISIET COOOM MUCHbMEHHBIN TECT-KOHTPOJIbHYIO.

Bce ocranbHbIe CTYIEHTHI (C IPEABAPUTEIBHONM OIIEHKON «3-», «3» U «4») MOIydaroT OUJIET C IByMS
BOIIpOCaMM M OJHOM 3amauedl u mocie 15-20 MUHYTHOW NMOATOTOBKM OTBEYAIOT HA HEro CHayaja Ha
YPOBHE olpesieneHuii, GopMyIupoBOK YTBEpKIEHUM M HMAEH MX J10Ka3aTelbCTBA, a TAKXKE METO/I0B
perieHus 3a1a4. 3aTeM CTYJIEHT, [0 YCMOTPEHHUIO 9K3aMEHATOPa, JOJDKEH PACKPBITh T€ UM HHBIC IeTalll
JI0Ka3aTeIbCTBAa YTBEPXKAECHUH M3 BONPOCOB OMiieTa MO KOHCIEKTaM MM MHBIM MCTOYHHMKAM, a TaKxkKe
MOJTHOCTBIO WMJIM YaCTHYHO PEIINTh 3a7ady Ouiera B TEYEHHE BBIIEICHHOTO CHENUATBHO ISl 3TOTO
BpeMeHu. CTyneHTsl, HaOpaBiiue He MeHee 80% 0T cyMMbl OAJUIOB 10 3a/lauaM TECTOB U KOHTPOJIBHBIX
COOTBETCTBYIOIIETO pa3zeiia, TO €CTh MOJYYUBIINE IO HUM OIICHKY «5%», OT perieHusi OUiIeTHO 3a1adu
JAHHOTO TUma ocBoboxnaroTcsa. Ilociaennuil stanm sk3ameHa npeicTaBiseT coOOl OMMCAaHHOE BBIIIE
o0rmiee cobeceoBaHUE 10 IPYTUM BOIIPOCAM HIIH 3a]1a4aM IPOTPAMMBI.

B cooTBeTcTBHU € yCTAaHOBICHHBIMM HOPMaMH MTOIOBas 3K3aMEHALIMOHHAs OLIEHKA, KaK MpaBHIIO,
HE MOXET OTJIMYAThCs OT MPEABAPUTEIHHON OLIEHKH Oojblle, 4YeM Ha oauH Oayur. CTyneHTy, KOTOPBIi
UMEET MPEIBAPUTENbHYIO OLIEHKY «3» WIH «4» U He IpeTeHIyeT Ha 0ojiee BBICOKYIO UTOTOBYIO OLIEHKY,
IIPEIOCTABIISAETCS BOSMOXHOCTD C/IaBaTh 3K3aMEH 110 YNPOIIEHHOM npouenype (B popme codeceqoBaHus
10 mporpamMme 6e3 MpeBapUTEeIbHOM MOITOTOBKH) C LIENbIO MOATBEPKACHUS 3TOH OLIEHKH.

9. MNnaHbl cCeMUHAPCKUX 3aHATUM Ha oceHHun cemecTp 2017-2018 yy. ropga n
OPUEHTUPOBOYHbLIN rpacpuk nx nposeaeHUsA

Cemunap 1 (4.1X-8.1X)

Komb6unaropuka rpaneit eguauuHoro OyneBa kyOa. Ilpencrasnenne ®AJI ¢ momoursto JIH® u ero
«reomerpuueckas» uHTepnperanus, cosepumeHHas JH®. Coxpaménnas JHD u «reomerpudeckue»
MeToibl e€ ocTpoeHus, kapta Kapuo. Teoperndeckuit matepuai [1: c. 19-32], [5: ¢. 290-292, 296-298].
B knacce. U3 [5]: . IX — 1.2 (1-6); ror. | — 2.3 (3). Haiitu gucio tex ®AJI ot n, n>2, BII, coBepiieHHast
JTH® xotopeix sBasiercs ux eauHctBeHHoW JJH® u umeer mmuny 2 (K1); mokasarh, 4TO IjIMHA
coepuienHor JIH® ot BII Xy, ..., X,, sBusromeiics enuncrBeHHOM JJH® peanusyemoii ero OAIJL, He
Gombme, uem 2" (K2). U3 [5]: ror. IX — 2.1 (1,2), 2.5 (1,5), 2.6 (1,5).

Ha oom. N3 [5]: t. IX — 1.2 (7,9); tn. | — 2.3 (4). Haittu uucno tex ®AJl ot BIT Xy, ..., Xn, N>2,
cosepiieHHast JJH® kotopeix saBisiercss ux ennHcrBeHHOW JJH® mymvHbI oMt (A1) u puner 3 (A2). U3 [5]:
. IX-2.1(3), 2.5 (2,6), 2.6 (2,6).

Cemunap 2 (11.1X-15.1X)

Anrebpanyeckue MeToabl moctpoenus cokpamiéHHor JIH®. Tymmkoseie [H®, sapo u JHD
nepeceueHe TyMMKOBBIX. Teoperndeckuii matepuan [1: c. 32-36,38-41], [5: ¢. 296-298, 301-303].

B knacce. N3 [5]: tn. IX - 2.3 (1,2), 2.2 (1,2), 2.9 (3), 2.14 (1,2), 3.3 (1,2) — noctpouTs siapo u JJHD NT,
2.12 (3).

Ha oom. 13 [5]: tn. IX — 2.3 (3,4), 2.2 (3,4), 2.9 (5), 3.3 (3,4) — moctpouts siapo u JJTHD® NT, 2.12 (6),
2.13.

Cemunap 3 (18.1X-23.1X)

JH® Kgaitna u IH® cymma TynukoBbix. Tabnuma KBaitHa, MeTOIBI MOCTPOCHHUS BCEX TYMUKOBBIX
(MUHUMaNBHBIX, KpaTyaiimux) JJHD. Teopernuecknii marepuan [1: ¢. 41-44,51-55], [5: ¢. 301-303].
B knacce. N3 [5]: tn. IX—3.1 (1,5), 3.3 (1,2) — moctpouts JIH® Kpaiina u JTH® YT, 3.4 (3), 3.6 (1,4,7).
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Ha oom. U3 [5]: tn. IX—3.1 (4,6), 3.3 (3,4) — moctpouts JJH® Kpaiina u TH® Y'T, 3.4 (4), 3.6 (3,6,8).

Cemunap 4 (25.1X-29.1X)

Ocob6ennoctu JIH® mns nHexotopeix TumnoB MAJI, orneHkW 4ymciia TYNUKOBBIX (MUHUMaIbHBIX) JTHD.
Pa36op 3amau k kouTposbHOU Nel. Teopernueckuii marepuai [1: ¢. 44-50,59-65], [5: ¢. 301-303].

B knacce. Tloctpouts coBepuieHHYIO U cokpaménnyo JTHD DAJT f(X1,X2,X3), €Clid H3BECTHO, YTO OHA
muneino 3asucur or BIT X; u Ngo{(000),(101)}, Ny={(110),(011)} (K1). M3 [5]: rm. IX — 2.9 (2).
[Toctpouts cokpaménnyio JJHD® monorornnoit ®AJI usz Py(4), HIOKHUMH €THHUIIAMHA KOTOPOU SIBIIIOTCS
Habopsr (0101), (1011), (1100), (0110) (K2). U3 [5]: ron. IX—2.12 (2), 3.7 (2).

Ha oom. Tloctpouts coBepiieHHyio u cokpaméanyo JJHD DAJT f(X1,X2,X3,X4), €CiIM U3BECTHO, YTO OHA
nmuHeino 3aBucut or BII X;,X2 u  Ny>{(0100),(1001)}, N={(1010),(1111)} (I1). Iloctpouts
cokpaménnyo JTH® monoronHoit ®AJI u3 Po(4), HIKHUMH €IHHHIIAMH KOTOPOM SIBISIOTCS HAaOOPHI
(1010), (0100), (0011), (1001) (JA2). U3 [5]: . IX—2.9 (8), 2.12 (8), 3.7 (4).

Cemunap 5 (2.X-6.X)

DKBUBAJICHTHBIE TPEOOpa3oBaHust HOPMYyIL.
Teoperuueckuii marepuai [1: ¢. 86-90, 146-161], [4: c. 19].
B knacce. U3 [4]: 3.1 (1), 3.3 (1, 4), 3.8 (1-3), 3.9 (2).

Ha dom. Vi3 [4]: 3.1 (2), 3.3 (3, 6), 3.8 (5-9), 3.9 (2).

Cemunap 6 (9.X-13.X)

3aganne QopMyn IEpeBbSIMH, ONTHMHU3ALUS MOMOOHBIX (hopMyn mo riayomHe. KOHTakTHBIE CXEMBI H
T-CXEMBbI, MOJICIUPOBAaHUE (POPMYIT U TT-CXEM.

Teopernyeckuit matepuain [1: 1.2, §82,5].

B knacce.

1. IToctpouts 1o 3ananHoit Gopmyne F, F =((X Vv X,) Vv X)(X (X3 Vv X)) v (% (%%,) v (X, VX,)(X vV X,)),
COOTBETCTBYIOLIEE €l IepeBO, a 3aTEM MEPEUTH OT HETO K AepeBy (popMyie) MUHUMAJIbHON CI0KHOCTH C
UCTIOJIb30BaHUEM MHOTOBXOJOBBIX DD &,Y, KoTOpasi coOTBETCTBYeT Kiaccy Bcex (opmyn Oasuca b,
NOJOOHBIX HCXOAHOM; HAlTH YMCII0 BCeX TakUX (OpPMYIIL.

2. Iloctpoute B by  ¢dopmyny  MuHUManpHOW  TIyOWHBI, TMOAOOHYIO  (opmyre F,
F=XX% VXX VXXX VX, X5 Xg , (MUHUMaJIbHOCTb OOOCHOBATB).

3. C noMoIbI0 pa3InYHbIX TPUEMOB (IIPOCMOTP BCeX HAOOPOB, HAXOXKAECHUE BCEX MPOCTHIX MPOBOSAIINX
Henei, a Takke BCeX TYNUKOBBIX HEEIMHUYHBIX CEUEHUN) MOCTPOUTH Tabmuiy UCTHHHOCTH DAIJL,
peanusyembix KC, mokasanusivu Ha puc. 10 u 12 u3 [4].

4. Tloctpouth m-cxembl, mMonenupytomue: a) koHkperHole JIH® u KH®; 6) cokpaménnyro JHD
mynbTumiekcopaoir ®AJI p, (va 6ase KJI); B) coBepiiennyio JTHD DAJT f(X1,X2,X3), cTosnben 3HaueHni
koTopoii umeer Bua o, = (01101100) (na 6aze KJI).

Ha 0om. B cooTBeTCTBUY C IPUBEAEHHBIMY BBIIIE MyHKTaMu 1-4:
1 F=(XX VX)X VX VX))V X(X VX)X VX,).

2. F =X VXXX, X5 V Xy XX, V X X5 V X X

3. Puc. 13, 14, 17 u3 [4].

4.8) a, =(1101100101111001).

Cemunap 7 (16.X-20.X)

OxBuBajieHTHbIE npeoOpazoanus KC.
Teopernueckuii marepuan [1: ¢. 169-185].
B knacce. U3 [4]: 4.1 (2, 4, 6-8), 4.3 (1).
Ha oom. U3 [4]: 4.1 (9-12), 4.3 (3).
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