Kypc «Ocnosol kubepremuru»
0na 6axanaspos (UHMeZPUPOBAHHBIX MAUCMPOB) HANPABIEHUS.
01400 «Ilpuknadnaa mamemamuka u uHgopmamuxa»
npoguna « Mamemamuueckue memodot 06pabomku
uHpopmayuu u nPpUHAMUA peuleHuil»

1. O6masa uapopmanus (yueOHasi Harpy3ka, ¢)opMbl KOHTPOJIS U OP.)

Kypc siBasieTcs o6s3aTeIbHEIM A5 BceX GakasnaBpoB (MHTErPUPOBAHHBIX MarMCTPOB) HaMpaBJeHHUS
01400 — «[Ipuknannas matematuka ¥ HHopMmaTHKa». [Ipu 3TOM 00BEM H, B HEKOTOPOH CTEMeHH,
nporpaMma Kypca BapbUpYIOTCSl B 3aBUCHMOCTH OT NMPOdHUJIS.

Jns 6axkanaBpoB 3 Kypca npodusas «MaremaTuueckre MeTonbl 06paboTKH HHPOPMALUK U TPHHS-
tusi pemeHud» (311-319 rpynmner) kype «OcHOBBI KHOEPHETHKH» UHTAeTCs B O ceMecTpe B 00béMe 3
4acoB JIeKIMH U | yaca ceMHHapcKUX 3aHATHH B Hefesio. Kypc 3aBepiuaercss 3k3aMeHOM, Ha KOTOPBIH
BBIHOCATCSl KaK TeopeTUdYecKHe BOMPOCH], U3JI0OKEHHble Ha JIeKUHUSX, TaK W 3a[ayl, pacCMOTPEHHble Ha
CeMHUHApPCKUX 3aHATHUSX.

B pasmenax 2-6, 9 naHHOro omnucaHUs MPUBOAUTCH MOAPOOHAs MHQOPMALUS O COAEPKAHUU
Kypca, mporpamMMe W mjaHax ero udydenusi B 2025-2026 yu. romy, 0 MeTOIHYECKHX MaTepHasax
W TIPOBENEHUH KOHTPOJIbHBIX MEePONpPUATHH! a B pasgenax 7 U 8 — 06 0COOEHHOCTSAX OpPraHU3aluK
yueOHOro rnpotecca.

[To pesysbTataM KOHTPOJNBHBIX MEPONPUATHH C yUETOM MOCeLIaeMOCTH CTYIeHTOB, UX pPaboOThl Ha
JEKIUSX U CeMHHapaX, a TaKKe caMOCTOSITeNbHOH paboThl (CM. pasaes 7) BBICTABJSIETCS MpeiBapH-
TeJIbHasl OLleHKa, KOTopasl UrpaeT CYLIECTBEHHYIO POJb NPH (POPMHPOBAHHH OKOHUYATEJbHOH OLEHKH
Ha K3aMeHe (cM. pasgen 8).

Urenue Kypca obecrneynBaercs Kaenpol MaTeMaTHyeckoil kubepHeTHKH, aektop 2025-2026 yu.
roga — npodeccop Jloxxkun C. A. (lozhkin@cs.msu.ru).

2. AHHoTanug

Kypc «OcHoBbl kubGepHeTHKH» (paHee «DieMeHTbl KUOEPHETHKH»), CO3[aTejeM H OCHOBHBIM
JekTopoM KoToporo 6bla ua.-kopp. PAH C. B. d6moHckui, untaercs Ha dakyabrere BMK ¢ mepBbix
Jet ero cyulectBoBaHusl. OH sIBJIsleTCS NMPOAOJIKEHHEM Kypca «JluckpeTHass MaTeMaTHKa» U MOCBSAILEH
M3JI0’KEHUI0 OCHOBHBIX MOJIEJIEH, METOIOB U Pe3y/NbTaTOB MaTeMaTH4YeCKOH KHOepPHETHUKH, CBSI3aHHBIX C
Teopuell NUCKPETHHIX ympabjsoomux cucteM (YC), ¢ 3aiaueil cXeMHOH HJIH CTPYKTYPHOH peasin3aluu
OUCKPETHBIX (PYHKUHH U aJTOPUTMOB.

B Hém paccmaTpuBaioTcs pasaudHble Kaaceel Y C (Kaacchl cxeM), NpeacTaBJsiolnie co00i TUCKpeT-
Hble MaTeMaTHuecKHe MOJEeIH Pa3JUYHbIX TUIIOB 3/JE€KTPOHHBIX CXeM, CUCTeM 00paboTKH MH(OpMaLUu
¥ yTpaBJieHHs], aJropuTMoB U mporpamm. st 6a30Beix KjaaccoB YC (cxeM M3 (DyHKLHOHAJIBHBIX
3JIeMeHTOB, (DOPMYJ, KOHTAKTHBIX CX€M, aBTOMATHBIX CXeM), a TaKyKe HEKOTOPBIX APYTHX THIIOB
YC, cTaBATCS M M3y4yaloTCs OCHOBHble 3a1auM Teopud YC: 3amadya MUHHMH3ALUUH AU3BIOHKTUBHBIX
HopmanpHbIX opm (JAH®P), 3amaua skBHBaeHTHBIX Mpe0OpPa3oBaHUN U CTPYKTYPHOI'O MOJAENHPOBAHHUS
YC, 3anaua cuHtesa ¥YC, 3anaua noBbllleHNs] HAAEKHOCTH U KOHTPoJs ¥ C U3 HeHad€KHBIX dJeMeH-
TOoB U 1p. B mporpammy kypca BxoasT kjaccuueckue pesynbraThl K. Illennona, C. B. d6monckoro,
I0. U. XKypasnesa u O.b. JlynaHoBa, a Tak:ke HEKOTOpble pPe3y/abTaThl MocaeqHux JeT. [lokaseiBaercs
BO3MOXKHOCTb IPAKTHUYECKOTO NMPUMEHEHUS] 3TUX Pe3y/1bTaTOB Ha IpUMepe 3ala4d NNPOEeKTUPOBAHUS
CBHC, KoTopble COCTaBJ/SIOT OCHOBY NPOrPaMMHO-aNNapaTHON peasn3allu aJrOpHTMOB.

[Tponosxenuem kKypcoB «JlnckpeTHass MmateMatuka» U «OCHOBBI KHOEPHETHKU» SIBJISIETCS YUTae-
MbIi /151 6aKaaaBpoB AaHHOro npoduns B 7 cemMecTpe Kypc «JlonosHUTeNbHBIE [J1aBbl AUCKPETHON
MaTeMaTHKH U KUOEPHETHUKH.

Tpaduk 1 hopma MpoBesieHUsI KOHTPOJILHBIX MEPONPUATHH MOTYT YTOUHATBCS M0 XOAY CEMecTpa.



3. IIporpamma

I. MuHuMu3anus IU3bIOHKTUBHBIX HOPMAJbHBIX (DOPM M CBSI3aHHbIE C Hell 3ajauu

Envnnunbit Ky6 v dyHkuuu anre6pst goruku (PAJI), npencraBienne PAJI ¢ nomormbio JHD.
Cokpauénnas JJH® wu tynukosble JIH®, ux «reomerpuyeckuii» cmbicj. Crnoco6bl MOCTPOEHHUS
onHo3HauHO nosydaemMbix JJH® (cokpainéHHol, nepeceyeHus TyNHKOBBIX, KBaliHa, CyMMBI TYMHKOBBIX).
Ocobennocty JJTH®D nnsg @AJI u3 HekoTOpbIX KaaccoB. DyHKIUS MOKPHITHS ¥ aJTOPUTM MOCTPOEHHUS
Bcex TynukoBbiX [IH®, oueHka AJHHBI IpaJHEHTHOrO MOKPHITHS. AJNTOPUTMHUECKHE TPYAHOCTH
mMuHuMu3anud JJH®, oueHKH MakCHMasbHBIX U THIMYHBIX 3HAUEHWH HEKOTOpbIX mapamerpos JJHD.

II. OcHoBHBIE KJIACChl JUCKPETHBIX YNPaBJISAIOIUX CUCTEM, CTPYKTYpHbIe NIPEACTaBJIeHUsS CXeM
U OlleHKa UX YHCa. JKBUBAJEHTHbIE MPeoOpa3oBaHNs YHPABJISIONUX CUCTEM

Pasnnunble kmacesl YC (Kaacchl cxeM) Kak CTPyKTypHble MaTeMaTH4YeCKHe MOIENH Pa3JHuHBIX
THUIIOB 3JE€KTPOHHBIX CXeM, CHCTeM 00paboTKH HH(OPMALUKU U YIpPaBJEHHSs, aJrOPUTMOB U MPOTPAMM.
OcnoBHble kaaccol Y C — opMynbl U cXeMbl U3 (PYHKIHOHANbHBIX 371eMeHTOB (CPI), KOHTAKTHBIE
cxeMbl (KC), — ux cTpyKTYypa, Mepsl CJ0XKHOCTH, (PYHKLIHOHUPOBAHHE, SKBUBANEHTHOCTD, TOJHOTA.
OLeHKa 4uc/Ia CXeM Pa3JHUHBIX THIIOB.

[TonsiTve moacxembl U MPUHLMI 3KBHUBAJEHTHOH 3aMeHbl. ToXIeCTBa U CBSI3aHHbIE C HUMH 3KBHU-
BaJieHTHBIe NpeoOpasoBaHust ¥ C. [locTpoenue mosmHelx cucteM ToxaecTs Lis (popmya, CPI u KC.
OTcyTcTBHE KOHEYHOH MOJMHOH cucTeMbl ToxkaecTB ans KC.

III. CuHTE3 M CJIOKHOCTH YNPABJASAIOMUX CUCTEM

3anaua cuntesa YC, cnoxHocts PAJI u ¢ynkuus lennona. IlpocTtefinine meTonbl CHHTe3a
cxeM, peanusauns HekoTopbiX PAJI u oueHka ux cjaoxkHocTH. Onepauusi Cyneprno3uidi cXeM U eé
KOppeKTHOCTb, JeMMa lllennona. Meton kackanoB st KC u CPI, meton IllenHona. MoiHoCTHbIe
METOMIbl MOJIyUeHUs] HUXKHUX OlleHOK sl GyHKIUE [IleHHOHA. ACUMITOTHUECKU HAWJyYllHe MEeTOJb
cunresa popmys, COI u KC.

IV. HapéxHoCTh M KOHTPOJb YNPaBJASIONUX CUCTEM

Camoxkoppekrtupytommuecss KC 1 npocreiiiine MeToabl X CHHTe3a. ACUMIITOTHUECKH HAaHWJyullne
Metonsl cuHTe3a KC, KOppeKTHUPYIOLIUX OOUH OOPBHIB UJIKM ONHO 3aMbIKaHHE.

3anaua KoHTposst ¥ C, TecTsl AJsi TabuL. AJTOPUTM MOCTPOEHHUS] BCeX TYNHKOBBIX TE€CTOB, OLEHKH
MaKCUMaJ/JIbHOTO U TUIUYHOTO 3HAYEHHUH NJIMHBI IHUaTHOCTUYECKOTO TeCTa.

V. HeKOTOpre KJaCCbI CX€M, CBf3aHHBbIE€ C r[porpaMMHo-armapaTHoﬁ peannsauneﬁ aJIrOPUTMOB,
N 3aJaya UX CHUHTe3a

HexkoTopele MopH(drKaLMU OCHOBHBIX KJAacCOB CXeM, CBSI3aHHble C NMPOrpaMMHOH peaju3aluel
®AJI. ABroMaTHBIe (PYHKLHH, X peaNH3alns cXeMaMU U3 (YHKIHOHAJbHBIX 3/1EMEHTOB H 3J1€MEHTOB
3allep>KKH, CXeMbl C «MFHOBEHHbIMU» oOpaTHbIMHU cBsizaMH. Cxembl Ha KMOII-Tpan3ucropax, 3anaua
Jornyeckoro u «pusudeckoro» cuHteda CBHC, ocHoBHble aTansl eé peleHus. HekoTopble Bonpockl
«amnmnapaTHoW» UH(POPMALHUOHHOH 6e30MaCHOCTH.



4.

IlpenBapuTe bHbIA CIIUCOK BOMPOCOB K 3K3aMeHY Mo Kypcy «OcCHOBBI KH-
OepHeTukn» (oceHumii cemectp 2025-2026 yu. roga; 311-319/2 rpynmnsi),
OPUEHTHPOBOUYHBIN I'Ppa(PpUK UX PACCMOTPEHUS HA JIEKLMIX

. MuHMMH3aUMsl TU3BIOHKTUBHBIX HOPMAJBHBIX (popM U cBs3aHHbIe ¢ Hel 3agauu (1.1X-22.IX)
l.

[TpencraBnenue (yHkuui anre6pel goruku (PAJI) n1M3BIOHKTHBHEIMM HOPMaJbHBIMH (hpOpMaMu
(AH®D) u ero «reomerpuyeckas» uurepnperauus. CosepiienHas JH® u kpurepuii eAMHCTBEHHOCTH
JIH®. Cwm. [1:ra. 1, §§2,5]. (1.IX)

Cokpauiénnas JJH® u crnoco6sl eé nmoctpoenus. Cu. [1: . 1, §3]. (3.1X)

Tynukosas [IH®, snpo u JH® nepeceuenne tynukoseix. JJH® KsallHa, kpuTepuil BXoXaeHUS
MPOCTHIX UMIIMKAHT B TynukoBele JJTH® u ero mokanbHocts . CMm. [1: 1i1. 1, §4]. (10.IX, 15.XI)

Oco6ennoctu JIH® nuneiinbix 1 MoHOTOHHBIX PAJI. PyHKUMS MOKpbITHS, Tabauua KpaiiHa u
noctpoenre Bcex TynukoBeix JJH® . Cwm. [1: ra. 1, §§5,6]. (15.1X, 17.1X)

['pasveHTHBIH aITOPUTM M OLEHKA AJHHBI IPAJHEHTHOrO MOKPBITHS, JeMMa O «IPOTHIKAIOIIHX»
Habopax. Mcnonb3oBaHue TpajveHTHOTo ajnroputma ans noctpoeHuss JH®. Cwm. [1: ra. 1, §6].
(22.1X)

Anroputmudeckue TpyaHoctd MuHumusaiun JJH® u oueHKU MakcHMa/bHbIX 3HAUEHHH HEKOTOPBIX
cBsi3aHHbIX ¢ Hed mapametpoB [l:ri. 1, §§1,3,7]. Teopema 0. . XKypasaésa o JHP cymma
MUHHMabHBIX [1: 1. 1, §5]. (24.1X)

II. OcHoOBHbIE KJIaCChl AMCKPETHBIX YIPABJISIOMMX CHCTEM, CTPYKTYPHbIE MpPEICTABICHUS CXeM U

7.

10.

11.

12.

13.

III.

14.

15.

OLIeHKAa MX YucJa. JKBUBaJIeHTHbIE NpeoOpa3oBaHusa ynpaBiasmomux cucrem (29.1X-29.X)

3ananve (GopMyJs C MOMOIIBIO 1€PeBbEB, SKBUBAJIEHTHOCTb (OPMYJ U (PYHKIMOHAMBl UX CJOKHOCTH
¥ cooTHoleHUs1 Mexay HUMHU. [1: ra. 1, §1; ro. 3, §1]. Ontumusauus nono6HbIX GopMyJ Mo TayOuHe

[1:ro 2, §2]. (20.X, 22.X)

DKBHUBaJIEHTHBIE TIPE0OPa30BaHUst POPMYJI C MOMOIIbLI0 TOXKAeCTB. [ToJIHOTA CHCTEMBI OCHOBHBIX
TOXJECTB /151 SKBUBaJEHTHBIX MpeoOpasoBaHuil dopmyna 6asuca bg. Cm. [1: . 3, §2]. (29.1X,
1.X)

KontakrtHele cxembl (KC) u m-cxembl, MmomesipoBanue gopmyn U m-cxeM. Oco6eHHOCTH (HYHKIHO-
HupoBaHus MHoronosocHbXx KC. Cm. [1: ra. 2, §§5,6]. (1.X)

DkBuBajieHTHble Tpeobpa3oBanust KC. OcHOBHbIE TOXIECTBA, BBIBOI BCIOMOTaTe bHbBIX U 0000-
méHHbIX Toxaects. Cwm. [1: . 3, §4]. (6.X, 8.X)

[TosHOTa CHCTEMBI OCHOBHBIX TOXAeCTB. OTCYTCTBHE KOHEUHOH MOJHOH CHCTEMBI TOXIECTB B
knaacce Bcex KC. Cwm. [1: . 3, §5]. (8.X, 13.X)

CxeMbl U3 PyHKIHOHANBHBIX 37eMeHTOB (CPI) u onepauuu ux nprubenenus. OueHka yucsaa GopmyJ
u CPI B basuce by = {&, V, —}, ouenku uncaa KC u yucna w-cxem. Cwm. [1: r. 2, §§2,3,5]. (22.X,
27.X)

DKBUBaJeHTHBIe NpeobpasoBanusi CPD U MomesvpoBaHHe C UX MOMOIIbI0 (POPMYJNBHBEIX MPeobpaso-

BaHu#. [ToJiHOTAa CHCTEMBI OCHOBHBIX TOXAECTB /sl SKBHBaJEHTHBIX mpeobpasoBanuit CPI Gasuca
By. Teopema nepexona. Cm. [1: . 3, §§1, 3]. (29.X, 1.XI)

CuHTe3 U CJI0KHOCTH ynpaBiastomux cucrem (27.X-3.XII)

3agaua cHHTe3a W MPOCTeHIlne HUXKHHUe oLeHKH cjaokHocTH DPAJI. MeTonbl cuHTe3a cxeM Ha
ocHoBe JIH® u cBsizaHHBle ¢ HUMHU BepXHHE OLIEHKH cjoXHocTH (pyHKumit. Cwm. [1: 1. 4, §1,2].
(27.X, 29.X)

Paznoxenue ®AJI u onepauus cynepnosriuu cxeM. KoppeKTHOCTb CyMeprno3UIMU JJIsi HEKOTOPBIX
TUTOB cxeM, pasnenutenbHele KC u semma Hlennona. Cu. [1: ra. 2, §§6, 7]. (10.XI)



16.

17.
18.

19.

20.
21.

Kackanusie KC u CP3I. Meton KackaloB W TMpUMepbl ero mnpuMeHeHHss, meton llleHHoHa.
Cwm. [1: ra. 4, §3]. (5.XI)

HuxxHue mourHocTHbe olieHKH GyHKIHE [llennona. Cwm. [1: ra. 4, §4]. (24.X1)

Ju3brOHKTHBHO-YHUBepcasbHble MHOKecTBa PAJI. AcumnroTndecku Hauayumnil Meton O.B. Jly-
naHoBa a5 cuHTesa CPI B 6asuce By. Cm. [1: ro. 4, §5]. (24.XI)

Perynsipuble pa3buenust ennHUYHOrO Ky6a u monesaupoBanne PAJI nepeMeHHbIMH. ACHMITOTHYECKH
HauJaydIInui MeTon cuHTesa opmysa B 6asuce By. Cwm. [1: ra. 4, §6]. (26.XI)

Acumnroruuecku Hauayuinid meron cunrtesa KC. Cwm. [1: .4, §7]. (1.XII)

Cunres cxem ajs PAJI U3 crenuasbHbIX KJIacCOB ¥ HEKOTOPbIX MHAMBUAYyaabHbIX DAJI, BcTpeua-
IOLIMXCST B MPUJIOKEHHUSAX, OlLIEHKU UX cjoxkHocTH. Cm. [1: 1.4, §5,7]. (3.XII)

IV. HagéxHocTh U KOHTpoab ynpasBasiromux cuctem (12.XI, 1.XII, 3.1I)

22,

23.

3ajmaya KOHTPOJISI CXeM W TecCThl aJjsi Tabauil. [locTpoeHHe BCeX TYMHKOBBIX TECTOB, OLEHKH IJHMHBI
nuarHoctuueckoro tecta. Cwm. [1: . 1, §8]. (12.XI)

Camokoppektupytouirecss KC v MeTomsl UX MocTpoeHHsi. ACHMITOTHYECKH HaWNYdIIHHA METO.
cunresa KC, koppekrtupytomux 1 o6peiB (1 3ambikanue). Cum. [4:§7], [2: 4. 11, p. 2, 1]. (1.XII,
3.X1I)

V. HekoTtopblie Kjaacchl CXeM, CBSI3aHHbIE C MPOrpaMMHO-aNapaTHOW peaju3aleil aJropuTMos,
u 3agaua ux cuHresa (8.XII, 10.XII)

24,

25.

27.

HekoTopble MopudHUKalMid 0CHOBHBIX KJaccoB cxeM (BDD, Beluucasitoliyde nporpaMMbl, CXeMbl
Ha KMOII-tpaH3ucTopax uU nap.), CBsI3aHHble C MporpaMMHo-anmnapatHod peaausaunueid DPAJI.
Cwm. [1:rn. 2, §§4,6,7]. (8.XII)

Peanusaiusi aBTOMaTHBIX (QYHKIUE cXeMaMM U3 (BYHKIHOHAJbHBIX 3JIeMEHTOB H 3JIEMEHTOB 3a-
NEePXKKH, CXeMbl C «MTHOBEHHBIMH» 00paTHbIMH cBsizimu. Cwm. [6: §8], [2: 4.1, p. [, r1. 3, §§2-3].
(10.X11)

3ajauu Joruueckoro U tornosoruueckoro cunresa CBHMC, ocHOBHBIE 3Talbl K METObl HX PEILEeHHSI.
Cwm. [1:rn.2,§7], [8]. (10.XII)



5.

I.
l.

II.

TunoBble 3ajauu K 3K3aMeHY

Sagaun Ha JJTHP

[To 3amanHoit PAJI noctpouts eé cokpaménnyo JHP, THD Kpaitna, JTHD cymMmma TynHKOBBIX,
Bce TynukoBble JJTHD.

3agauu Ha CTPYKTypHOe MoJe/jMpOBaHNe U IKBUBAaJEHTHbIE NpeoOpa3oBaHus
[lo 3anaHHOl opMmysie MOCTPOUTH MOAOOHYIO el popMysy MUHUMAJbHOH IJ1yOUHbI.

[lo 3apanHO# (popmyJ/ie ¢ MOAHATHIMU OTPULLAHUSIMH TOCTPOUTH MOIAENHUPYIOLLYIO €€ 7m-CXeMy U
obpaTHo.

[lo 3anaHHBIM 3KBHUBasNeHTHBIM (opmysaM UM KC nocTpouTh 9KBHBaJIeHTHOE NpeoOpa3oBaHue,
nepeBojsllee UX APYT B Jpyra ¢ MOMOLIbIO OCHOBHBIX TOXAECTB.

III. 3agaum Ha cuHTE3 cxeM

5.
6.

[To nanHo¥t kackamHoi KC mocTtpouth uHBepcHyt KackanHywo KC.

[To sananHoit PAJI ¢ momoIIbIO MPOCTEHIINX METONOB, MeTOIa KacKaaoB uau Metona lllenHona
NOCTPOUTh peasnusymomyto eé CPI nau KC.

OueHUTb CBepXYy M CHH3Y cl0KHOCTb KOHKpeTHOH DPAJI unu cucremsl PAJI B 3amaHHOM KJjacce
CXeM.

IV. 3agaun Ha caMOKOpPpPEKUHIO U TeCThI

8.

[To 3amannoit KC nocTponTh 3KBUBa/eHTHYIO el camokoppekTupytoiytocs KC.

9. Tlo 3ananHoii Tabauue nian KC u cnincky eé HeHcrpaBHOCTEH MOCTPOUTb BCE TYMHKOBbBIE NTPOBEPSIIO-
mye (IMarHOCTUYECKHE) TECTHI.
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http://mk.cs.msu.ru/images/8/87/Lozhkin-Marchenko-VSLI-models.pdf

7. Oco0eHHOCTH OpraHU3alMU U KOHTPOJS AyTUTOPHOH M CAMOCTOSATETbHOU
pabdoThI CTYIEHTOB

Jlanubiit BapuaHT kypca «OCHOBBI KUOEPHETUKH» ABJSIETCS NOCTATOUHO CJIOXKHBIM U 0ObEMHBIM
MaTeMaTUYeCKUM KypCOM, YCBOEHHEe KOTOpPOro TpebyeT OT CTYNEHTOB IMOJHOLEHHOU U PEryJaspHON Kak
ay[MUTOPHOM, TaK U CAMOCTOSITeJIbHOU pabOThl, UTO HEBO3MOXKHO 0e3 UETKOH OpraHU3aLUHu 3aHATHH,
CTPOroH AMCLUMIJIMHB U CHUCTEMATHYECKOro KOHTpoJsi. [Ipu 3Tom Heobxomumo, uToObBl B paMKax
CaMOCTOSITe/IbHOM paboThl? CTYAEHThl NpopabaThiBaii MaTepuas, NPOiAeHHbIH Ha MpellecTByoleH
JIEKIIMK (CeMHUHape), U KeJlaTeJbHO, YTOObl OHU 3HAKOMUAUCL C MAMepuaiom npedcmosuieti LeKyuu
(cemunapa).

JI71s1 KOHTPOJIST 32 OCBOEHHEM TPOrpPaMMbl Kypca B TeueHHe ceMecTpa OyaeT MPOBeNeHO HEeCKOJbKO
KOHTPOJIbHBIX PaboT (TECTOB) HA 3HAaHWE W TIOHUMaHHWe OMNpeaeseHHuH, (OPMYJHPOBOK YTBEePKIEHUN
M T.T., a TaKXKe Ha yMeHHe pellaTh 3ajadyd. [lnaHupyeTcss OCYLIECTBJASATh CHCTeMaTHYECKUH (Bbl-
GOpPOUHBIH) KOHTPOJb 32 pabOTOH CTYNEHTOB KakK Ha CeMHHapaX, TakK M Ha JIEKIHsX, a TaKxke 3a
BBITIOJIHEHUEM JOMALIHUX 3afaHui. Bce KOHTpOJibHbIE MEPOINpPUSATHS MPOBOASATCS B paMKaX pacIu-
caHusi, a popMa U CPOKMU HUX MpoBeleHHUs OyAyT yTOUHSITbCS MO Xony cemectpa. [lepen kaxkmoi
KOHTPOJIbHOH (TECTOM) MpearnoJaraeTcsi MPoBeaeHne KOHCYJ/IbTALMH.

OnHo#t u3 opM caMOCTOsITeNIbHONH paboThl SIBJASETCS pelleHHe MpejaraeMbiX Ha JEKUUAX «TPY-
HBIX» 3a7au’, CBA3aHHBLIX B PsAJie CJAyYaeB ¢ HalHUCAHHEM NPOrpaMM, KOTOPOe MO3BOJSeT CTyAeHTaM
riy6xe yCBOUTb MaTepuas Kypca U HabpaTb NOMOJHUTEJbHbIE K Pe3ylbTaTaM KOHTPOJbHBIX 0aJibl,
MOBBICHB, TEM CaMbIM, CBOIO TPeABAPUTENbHYIO OLEHKY (cM. pasaed 8).

NudopmanimonHble 06bsIBJEHUS, NaHHbIE O M0OCEIIAEMOCTH U TeKylleHd ycrneBaeMOCTH CTYIeHTOB
pa3mentatoTes Ha niardopme Google Classroom, ccblika Ha MOAKJOUEHHE K KOTOPOH HAXOMUTCS Ha
TJIABHOW CTpaHHULe Kypca.
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8. O nmpoBeneHum 3k3ameHa 1o Kypcy «OCHOBbI KHOepHETUKU»

Kak y»xe roBopuJ/IOCh, O pe3ysbTaTaM KOHTPOJbHBIX Pab0T ¢ YYETOM MOCELIaeMOCTH CTYAEHTOB, UX
paboThl Ha JeKUUAX U ceMHHapax, a TY9aKxKe cCaMOCTOSITeIbHON paboThl KaXKJ0MYy M3 HUX BbICTaBJ/ISAETCS
npefBapUTesbHas oleHKa. [ljisi CTYIEeHTOB, HMEWLIUX MNpPeABapUTEIbHYIO OLEHKY «D», 3K3aMeH
NPOBOAUTCS B (popMe obliero cobecenoBaHus Mo NporpaMMme Kypca Ha onpefesneHusi, popMyJaHupOBKH
YTBEPXKJAEHUH M HJeH HX J0Ka3aTeJbCTBa, MeTONbl pelleHUs 3anad. /s CTyneHTOB, UMEIOIIUX
NpefBapUTENbHYIO OLEHKY «2», 9K3aMeH MpeacTaBJ/sieT co00H MUCbMEHHbIH TeCT-KOHTPOJIbHYIO.

Bce ocTasnbHble CTYHeHTH (C MpeaBapUTENbHOH OLIEHKOH «3-», «3» U «4») TosydaioT OUJIeT ¢
IBYMsl BOIIPOCAMH U OIHOH 3anadedl u nocse 15-20 MHHYTHOH MOATOTOBKH OTBEYAIOT HA HEro cHauasa
Ha yPOBHe ompeneseHud, (OpMYyJHUPOBOK YTBEPKIEHUNA U UIEH UX NOKAa3aTe/bCTBa, a TAKXKe MeTONOB
pelleHHs 3ana4. 3aTeM CTYIEeHT, 0 YCMOTPEHHMI0 dK3aMeHaTopa, AOJKEeH PACKPbIThb Te WJH HHble
JeTau 0Ka3aTeNbCTBA yTBEPKIAEHUH M3 BONPOCOB OHseTa M0 KOHCHEKTaM MJIM UHBIM HCTOYHHKAM,
a Tak»Ke MOJIHOCTBIO MJIM YaCTHUHO peliuTIb 3agauy OuseTa B TeUeHHEe BbIAEJEHHOr0 CIelHalbHO
nasi 3Toro BpeMeHnu. CtyneHTbl, HabpaBiine He MeHee 80% OT cymMMbl 6aJlIoB MO 3afayaM TECTOB U
KOHTPOJIbHBIX COOTBETCTBYIOLIETO pasiesa, TO €CTh IMOJyUYUBLIHe M0 HUM OLEHKY «D», OT pelleHHs
O6useTHOM 3afauu AaHHOTO Tuna ocBoboxkpaatoTes. [locsenHuil sTan sK3ameHa npeacTaBsaseT cO60U
OMHUCaHHOe BbIllle 00llee cobeceqoBaHMe MO JPYTUM BOMPOCAM HJIM 33aadaM MPOrpaMMbl.

B cOOTBETCTBHHU C YCTAHOBJEHHBIMH HOPMaMH UTOroBasi 5K3aMeHalMOHHAsl OlleHKa, KakK MPaBuJIo,
He MOXKeT OTJIMYaTbCsl OT MpeBapUTe/IbHON OLEHKH OoJiblle, yeM Ha ofuH 0ass. CTyneHTy, KOTOpbli
MMeeT TPeIBAPUTENbHYI0 OLEHKY «3» UJU «4» U He MpeTeHAyeT Ha GoJjiee BBICOKYIO UTOTOBYIO OLEHKY,
TMPeLOCTaBIsETCS BOSMOXKHOCTD CIaBaTh 9K3aMeH M0 YIPOILEHHOH npouenype (B Gopme cobecenoBanus
no mporpamme 6e3 MpeaBapUTENbHON MOATOTOBKH) C LEJbI0 MOATBEPKIEHHS 3TOH OLEHKH.

21 yac camocTosTeNIbHOl paBoThl Ha | yac ayaMTOPHBIX 3aHATHH.

3Tloc/ie 06bsABEHNS Ha JeKIMH (hOPMYJTHPOBKH 3THX 33724 BEIBEUIMBAIOTCA B HHTEPHeTe, a UX pelleHHe, oopMaeHIHOe
B Buje pdl daiina, Heo6xonuMo npucaath 1o aapecy lozhkin@ecs.msu.ru (mprHMMaeTcs nepBoe, NOJHOE M NPaBUJIbHOE
pelieHue).

4 lanubiii BapMaHT He pacyMTaH Ha NpoOBeleHHe 5K3aMeHa B AMCTAHLMOHHOM (hOpMaTe W He SBJSeTCS OKOHYATE/bHbIM.



9. Ilnanbl ceMMHAPCKUX 3aHATHN HA oceHHUH cemectp 2025-2026 yu. roga, yrou-
HEéHHbIUA (aasa pasgenaos II-V) rpacduk npoBegeHns ceMUHAPOB, KOHTPOJIbHBIX
padoT ¥ KOHCYJbTALM

OO6wwuil njaH comepXUT 8 CeMHHAPCKUX 3aHATHUH, 7 U3 KOTOPBIX MPOUAET MO OCHOBHOMY paclHCaHMIO,
a 3aHATHe 8 — M0 COBMELIEHHOMY IpaduKy A/ HEKOTOPHIX Ipynn | u 2 Hemesn®.

Cemunap 1

[IpencraBienne PAJI ¢ nomombio JH®D, umnankantsl v npoctele umniankautel PAJI. Coxpaiiénnas
JIH® u metonsl eé moctpoenusi. Teopetuueckuit matepuan [1: c.27-35], [5: c.47, 296-298].

B knacce. U3 [5]: .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 dom. V3 [5]: rn.1 — 2.3 (4); rn. 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

Anpo u JH®D Kgaiina, JTH® cymma tynuxosbix. [loctpoeHue Bcex TynukoBeix JTHD.
Teopernueckuit marepuan [1: c.38-43, 51-55], [5: ¢. 301-302].

B kaacce. U3 [5, rn. IX]: 3.1(1,5), 3.3(1,2 — nocrpouts sinpo, AHD Ksatina u JHD > 7)), 3.4 (3),
3.6 (1,4,7).

Ha domn. U3 [5, rn.1X]: 3.1 (4,6), 3.3 (3,4 — nocrpouts siapo, AH® Kpaitna u JHD > T, 3.4 (4),
3.6(3,6,8).

KoutpoabHnas pa6ora 1 (15.X)

KouTtposbHas padora no I pasmeny kypca npoBonutcst BMecTo Jekunu 15.X. KoHcynbrauus kK Heil
npoinér 13.X B paMKax JIEKIIHOHHOTO paClUCaHHUS.

Cemunap 3 (rpynnbl HeuéTHO# Hemeau 29.IX; rpynnsl yuétHoi Hegean 6.X)
DKBHBaJleHTHbIe TPeobpa3oBaHusi (HOPMY.I.

Teopernueckuit Mmatepuan [1: c. 146-148, 156-161], [4: c. 19].

B knacce. V3 [4]: 3.1(1), 3.3(1,4), 3.8(1-3), 3.9(1).

Ha dom. U3 [4]: 3.1(2), 3.3(3,6), 3.8(5-9), 3.9(2).

Cemunap 4 (13.X; 20.X)

MonennpoBaHue GopMys U T-cxeM. DKBUBaJeHTHble npeodpasoBanus KC.

Teopernueckuit marepuan [1: c. 169-185].

B kaacce. IlpomonenpoBaTh m-CXeMOH KaKyo-HUOYAb (OpMYJy € MOAHATBIMU oTpHUaHUsIMU. [Tpomo-
IeJUpoBaTh GopMyJsol KaKyrw-HHOynb m-cxemy. M3 [4]: 4.1(2,4,6-8), 4.3 (1).

Ha dom. TlpomonenupoBath 7-CXeMOH KaKy-HUOYIb (GOPMYJY C MOAHATHIMU OTpULAHUsIMH. [Ipomo-
NeNUpoBaTh GOpMYJIoH Kaky-HUOynb w-cxemy. M3 [4]: 4.1 (9-12), 4.3 (3).

KontpoabHasa patdora 2 (19.XI)

KonTtposbHas paborta mo I pasmeny kypca npoBomutest BMecto Jekuuu 19.XI. Koncynbranus K Helt
npoipér 17.XI B pamkax JIeKLIMOHHOTO paclHCaHUsI.

Cemunap 5 (27.X; 1.XI)

Caoxnoctb PAJI u MeTonsl cuHTe3a cxeM Ha ocHoBe JJTH®P. Ontumuzauus nogo6HBIX (opMys IO
rny6uHe. Teopetnueckuii Mmatepuan [1: c. 186-210].

B knacce. U3 [b: . X]: 1.1(2,3,4, ®PAJI — kak B kmnacce CPI, tak u B Kjaacce KC, a Takxke
DAJL (21 V x9)x3 V (T1 V x9)xy — B Kaacce KC); 2.4 (1); nokazaTb MHHMMA/JIbHOCTb HEKOTOPBIX
M3 TMOCTPOEHHBIX B MpPeNblAylIUX 3agauyax cxeM. ONTUMH3UpPOBaTh MO TiybuHe dopmyny F =
5(715253 V 13 V 525455 V T4T5T¢.

STpynnsl uéTHo# Hepenu: 311, 312, 313, 314, 315, 319/1, 319/2. I'pynnsl HeuéTHOl Hemeau: 316, 317, 318.
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Ha dom. V3 [5: rn. X]: 1.1(5-7), 2.4 (2); nokazaTb MUHUMaJbHOCTb HEKOTOPBIX H3 MOCTPOEHHBIX B
npenbAyIIUX 3afadyax cxeM. ONTUMU3UPOBATh MO ryOuHe popmyny F = x1 V ToZ3Tyxs V XoT3x4 V
L5 V T5$6.

Cemunap 6 (10.XI; 17.XI)

Kackanneie KC n CD3, meron kackanos aist KC n COI. Meropn Ilennona. Teopernueckuil marepuai
[1: ¢.186-210].

B knacce. U3 [5: rn. X]: 2.13(1,7), 2.14 (1), 2.14 (5 — kak KC, tak u CD3) u . n. Paznaras OAJI
ot 3 uau 4 BIl no Bcem BII, kpome nocnennedt, noctpouts ans Heé KC mo mertony Ilennona.

Ha dom. U3 [5: ron. X]: 2.13(2,6), 2.14 (2), 2.14 (6 — xak KC, tak u CP3J). Paznaras PAJI or 3
uau 4 BII mo Bcem BII, xpome nocnennedt, noctpoutsb ajs Heé KC no metony [lleHHOHA.

Cemunap 7 (24.XI; 1.XII)
TecThbl a5 TaGMUL, TECTHI AJsI KOHTAKTHBIX CXEM.
Teopernueckuit marepuan [1: c.65-72, 51-55], [4: c. 32-34, 37-38].

B knacce. 13 [4]: 5.1 (1,2 — Bce TynuKOBble THATHOCTHUECKHE TeCThl), 5.1 (3 — Bce TYMHKOBBIE
npoBepsifolie TecThl), 6.2, 6.4, 6.11 (ecsu XBaTUT BpeMeHH).

Ha dom. V3 [4]: 5.1 (5 — Bce TYNHUKOBbIE IMAarHOCTHUECKHE TECTHI, 6 — BCe TYMUKOBbIE TPOBEPSIOIIHE
TecThl), 6.3, 6.5, 6.14.

Cemunap 8 (8.XII; 15.XII c BO3MOKHBIM COBMELIEHUEM )

Cunres cxeMm anasg PAJI u3 crnenuanbHbix KaaccoB. CHHTe3 camokoppekTupytomuxces KC.
Teopernueckuit Mmatepuan [1: c.215-216, 222-224], [4: c.49-50].

B knacce. YcranoButh acuMntoTuKy ¢yHkuud lllenHona nasst cinoxHocTH Kiacca Bcex PAJI paBHbIX 1
npu x1 = 1 (KC), knacca Bcex camonpoiictBeHHBIX PAJI (CDI), kaacca Bcex PAJI cuMMeTPUUHBIX
no nepsbiM TpeM BIT (KC). U3 [4]: 7.9 (6), 7.19(1), 7.13.

Ha dom. YcranoButh acuMnToTHKy (GyHKuHH [HleHHOHa A5t caokHOCTH Kaacca Bcex PAJI, paBHbIX 0

npu z; = x2 = 0 (KC), knacca, cocrosiero u3 Bcex tex PAJI, y kotopeix nobas nogdyHKIHUsS OT
nepBbiXx Tpéx BII nuneitna (CPI). Uz [4]: 7.9 (), 7.10(2), 7.11 (a).

KontpoasHasa pa6ora 3 (17.XII)

KoutpoasbHas pa6ota no III u IV paspenam kypca npoinér Bmecto aekuuu 17.XII. Koncynbrauus k
3TOH KOHTpOJbHOH paboTte coctoutcst 15.XII B pamMkax JIeKIIMOHHOTO pacrUCaHHUs.
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