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ITporpamma nepeytsepxaeHa Ha 202 /202 y4eOHBIN IO/l ¢ U3MEHEHUSIMH B COOTBETCTBUU C

CEeMECTPOBBIMU y4eOHBIMU TUIaHAMK akageMudeckux rpynn OTD, OUTD na 202 /202

y4eOHBIN TO/I.

3aeayromuii kadenpoit BUT, k.b-M.H., 1o11eHT B.C. Xonyuikun
[Iporpamma nepeyrBepxkaeHa Ha 202 /202 y4eOHBIN IO/l C U3MEHEHUSIMHA B COOTBETCTBHH C
CEMECTPOBBIMH YUYEOHBIMH IUIaHaMH akagemMudeckux rpymn OTD, OUTD na 202 /202

y4€OHBIN TO.

3apenyrommii kapeapoit BUT, k.¢-M.H., qomeHT B.C. Xonymkux
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CEMECTPOBBIMU Y4E€OHBIMU IUIaHAMU akajgemMuueckux rpynn OTO, GUTI na 202 /202

yueOHBIi TO/I.
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[Iporpamma nepeyrBepkaeHa Ha 202 /202 y4eOHBIN T0JI C U3MEHEHUSIMHA B COOTBETCTBHUH C
CEeMECTPOBBIMU y4eOHBIMU TIaHaMM akageMuueckux rpynn OTD, GUTD na 202 /202

yueOHBIN TO/I.

3aeayromuii kadenpoit BUT, k.¢p-M.H., 101IeHT B.C. Xonymxkux
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AHHOTANUA

Kypc mocBsiieH u3ydeHUI0 TCOPETUICCKUX U ITPAKTHUSCKUE OCHOB JIMCKPETHOW MaTEMAaTHKH.
N3y4aroTcst criocoObl M METOJBI JUIsSl PEUICHHS Pa3IMYHBIX MPUKIAIHBIX 3324 B 00JIACTH KOMIIBIO-
TEPHOH MaTEeMaTHKH, KOMIBIOTEPHBIX TEXHOJOTHWHA. [ J1aBHAsl 1eNb MPEenoaBaHus JUCHUTUITMHBI —
MOJITOTOBKA CIEIMAIIUCTA, BIaICIOMEro PyHIaMEeHTAbHBIMEA 3HAHUSAMU M TPAKTUYCCKIMH HABBIKA-
MU B 00JIaCTH TUCKPETHOW MAaTEMATHKH JJIsI PEIICHUS TPUKIIATHBIX 337129 B Pa3IMYHbIX MTPEIMETHBIX
o0nacTsx.

1. IEJIA ¥ 3AJTIAYM OCBOEHMS YUYEFHOM JIUCIUILINHBI

Kypc “JluckperHasi MaTeMaTHKAa” SBIISETCS COCTaBHOM 4YacThl0 IHKIA obuienpodeccuo-
HAJIBHOW TOATOTOBKH CTyAeHTOB 1o HampasieHuto 03.03.01 “IIpukiaaHbie MmaTeMaTuka u ¢u-
3uKa”.

Leabio JTaHHOTO Kypca sIBJIsIETCS:

- UW3Yy4YeHHE OCHOBHBIX MOHATHUM TECOPUH MHOXKECTB, KOMOMHATOPUKHU, UH(POPMAITMOHHBIX
OCHOB JIUICKPETHBIX YCTPOMCTB, TEOPUHU I'PadoB;

-~ pa3BUTHE HABBIKOB NMPUMEHEHHS METOJOB AUCKPETHOM MAaTeMaTUKU K PEIICHHI0 KOH-
KPETHBIX NPUKIAIHBIX 3a/1a4;

— TOATOTOBKA CTYJEHTOB K CAMOCTOSITENILHON MPO(ecCHOHATBbHON JIeSTEbHOCTH 10 pa3paboTke U
UCIOJIb30BAHUIO B MPAKTUYECKOM EATEIIbHOCTH OCHOBHBIX METO/I0B U MPUHIUIIOB PEILICHUs M H-

KCHCPHLBIX 3a/1a4 C UCIIOJIb30BAHUEM MATEMATUUYCCKOrI'O alrapara I[I/ICerTHOI\/JI MaTEMaTHKH.

2. MECTO YUYEBHOM JUCIUILIUHBI B CTPYKTYPE OOII BO

JluckpeTHas MaTeMaTHKa BXOJUT B COCTaB MaTEMaTH4YECKOTO U €CTECTBEHHOHAYYHOTO 1MKJIa,
BapUaTUBHON 4acTH 0Opa30BaTEJILHOIO CTaHJapTa BBICIIErO 00pa30BaHMs MO HAIPABICHHUIO MOJArO-
toBkH 03.03.01 «IIpukinanHsie MaTemaTuka U pusuka» (creneHs «bakamaBpy).

Ponb 1 MecTO TUCKPETHON MaTeMaTHKH ONPENeNioTCs CIeAYIOIIUMU OCHOBHBIMU (hakTopa-
MHU:

- JMCKpEeTHas MaTeMaTHKa pacCMaTpUBAETCsl KaK TEOPETUYECKHE OCHOBBI KOMIIBIOTEPHON MaTeMa-
THUKHY;

—  METOJbl, IPUHIMIIBI ¥ MOJENIN TUCKPETHON MAaTEMATUKH SIBJISIFOTCS CPEJCTBOM U A3BIKOM JUIS 110-
CTpOCHHS U aHaJiu3a MOJeNiel B pa3IMuHbIX O00JAacTAX 3HAHWN: MaTeMaTukH, GU3UKU, nHopma-
TUKH U Jp.;

— S3BIK JUCKPETHOM MaTEMAaTHKH HAa COBPEMEHHOM JTal€ HCIOIb30BaHUS KOMIIBIOTEPHBIX TEXHO-

JIOTHH cTan (I)aKTI/IquKI/I MCETasA3bIKOM COBpCMCHHOfI MaTCMaTHKU.



3HaHMS U HaBBIKU, IIOJyYEHHBIE IIPU U3YyYEHUM IUCUUIUIMHBI "JlUCKpeTHas MaTeMaTHKa'", siB-

JISIFOTCSL. OCHOBOM HU3YUCHUA 06H.[CHp0(1)CCCI/IOHaJIBHBIX U CHCHUAIBHBIX AWCHUILINH, CICHKYPCOB,

TakuX Kak: 0a3bl JaHHBIX W 3KCIEPTHBIC CHUCTEMBbI, COBPEMCHHBIC KOMIIBIOTCPHBIC TEXHOJIOTHH,

KOMIIbIOTEpHasl Tpaduka, KOMIIbIOTEpHAas ajredpa u reoMeTpusi, TeOpUs auropuTMoB U T.1. Creny-

€T OTMCTUTHL TCCHYIO CBA3b OTJACJBbHBIX PA3JCJIOB HHCerTHOﬁ MaT€éMaTuKu C Teopneﬁ BCPOATHO-

CT€I>'I, (I)YHKI_II/IOHaJIbHBIM AHAJIN30M, YUCIICHHBIMH MCTOJaMH, CUCTCMHBIM W MNPHUKIAAHBIM IIPO-

IPaMMHUPOBAHUEM.

HI/ICHI/IHHI/IHa OCHOBELIBACTCs HA 3HAHUAX, IOJTYUCHHBIX CTYACHTAMU IIPpHU U3YUCHUH AVCHUIIINH

"Jlunetinas anredpa", «Maremaruueckuii ananuzy, «MHabopmaTHKay.

3. ®OPMUPYEMBIE KOMIIETEHIUU U INTAHUPYEMBIE PE3YJIbTATbI

OBYYEHUA

Oxwunaercs, 4To B PE3yJbTaTe OCBOCHMS IUCUUIUIMHBI CTYIEHT IPHOOpPETET CleAYIoLue

KOMIICTCHII MU

Ob6menpodeccnonanbubie komnereHumun (OIIK)

Koa m HamMeHOBaHHE KOMIIETEH-

1197071

Koa u HauMeHOBaHMe HHINKATOPA JOCTUKCHUHA KOMIIE-

TCHIHNH

OIIK-1 Cniocoben npuMeHaTh (QyH-
JaMEHTaJIbHbIC 3HAHUS, TTOTy4YEeHHbBIC
B 00y1acTu (PU3MKO-MaTeMaTUYECKUX
Y (WIHM) €CTeCTBEHHBIX HAYyK, U UC-
MOJIb30BaTh UX B MPOQECCUOHANb-
HOM JIeATEeNbHOCTH, B TOM YHUCIIE B
cdhepe neaarornueckou nesaTeabHo-

CTH.

3-OIIK-1 3nate ¢pyHIaMEHTaIbHBIE OCHOBBI, 10JIyYCHHBIC B
o0acTi HH(OPMAIIMOHHBIX TEXHOJOTH, €CTECTBEHHBIX
FYMaHUTapHbBIX HayK, 3HaTh METO/Ibl aHAJIN3a HH(OPMaLIUH.
¥Y-OIIK-1 YMeTp ucnonab30BaTh Ha IPAKTUKE YIIIyOJIEHHbIE
@dyHnaMeHTaIbHbIC 3HAHUS, OTY4YE€HHbIE B 00JIaCTH ecTe-
CTBEHHBIX U T'yMaHUTapHbIX HayK.

B-OIIK-1 Bnagers HaBbIKaMH 0000IIIEHNS, CHHTE3a U aHa-
nu3a (pyHIaMEHTaIbHBIX 3HAHUH, TIOJyYeHHbIE B 001aCcTH
MH(POPMAIMOHHBIX TEXHOJIOIUH, €CTECTBEHHBIX U T'YMaHH-

TAapHBIX HAYK, BJIAACTh HAYYHBIM MHUPOBO33PCHUCM




4. CTPYKTYPA U COJAEPKAHUE YUEBHOU JUCIHUILIAHBI*

Buabi yueOHoii padoThl
Ne Ne Herte- IIpakr. 3aH1- 6. pa-
n/n HanmenoBanue pa3iesia /TeMbl I CHUIITHHBI Jlexknuu THSA/ 60'“1:1 CPC Texymmii MakcnuMaJabHBIH
Jm CeMHHAPDI KOHTPOJIb 6asu
opma)* cM. 1. 5.3
16 16 a9 (boPMa) (em. 1. 5.3)
Cemectp 4
Paznea 1.
1.1, Tema 1. [TorsTre MHOXeCTBa. Onepanun HaJ MHOKecTBaMH. OT00- 1 2 2 6 YO 3
paxkerust. OTHOLICHUS Ha MHOJKECTBE
1.2 ;I"Te];\;[la 2. Koneunsle u OeckoHeUHBIE MHOXecTBa. HedeTkne MHOXKe- 2 2 2 6 KP 4
Pazpea 2.
2.1 Tema 1. Onpenenenue rpapa. Onepanuu B rpade. 3-4 2 2 6 YO 2
2.2  Tema 2. MaTpuuHsle IpeacTaBIeHus rpada. 5-6 2 2 6 YO 4
2.3  Tema 3. XapaxrepucTuku rpada 7-8 2 2 6 YO 4
2.4  Tema 4. OpueHTHpoBaHHblE rpadbl U AePEBbs 9-10 2 2 6 KP 4
Py6e:xxublii konTpoas 11 Cp 6
Pazgen 3.
3.1 Tema 1. KomGunaropusie cTpykTypsl. bunom HeloTona 12-13 2 2 6 YO 4
3.2 Tema 2. DieMeHTH KOMOUHATOPHOIO aHANM3A 14-15 2 2 7 KP 4
Py6e:xxublii koHTpOab 16 Cp 10
IIpome:xxyTounasi aTTecTanus ] - 50
ITocemaemocThb 5
Hroro: 16 16 49 - 100

*COKpameHne HaHUMEHOBAHMI (bOpM TEKyHliero, pyﬁexﬂmro U MPOMEKYTOYHOT0 KOHTPOJIA:
YO - yctHbI# o11poc
CP — camocrosTenpHas paboTa(peleHue 3a/1a4u Ha 3a/IaHHYI0 TEMY)
KP — xonTponbHas padota




4.2. Coagepxxanmne TUCUMIVIMHBI, CTPYKTYPHPOBAHHOE 110 pa3aesiaM (TeMaMm)

JIeKUMOHHBIN KYypC

HaumeHnoBaHue pa3jaesa
/TeMBbI JUCIUILINHDI

Conep:xkanue

1 cemecTp

Pazgea 1.

11

Tema 1. IlonsTre MHOXECTBA.
Ornepanuu HaJi MHOXKECTBAMHU.
OtoOpakenusi. OTHOILIGHUS HA

MHO>KECTBC

OcHoBHble omnpenenenus. CrnocoObl 3aJaHUsT MHOKECTB.
PaBencTBo MHO)kecTB. [loqMHOXKeCTBa.

OObenunenne MHOXKeCTB. llepeceueHne MHOXKECTB.
PasHocte MHOXecTB. CuUMMeTpUYecKas pa3sHOCTb.  YHHBEP-
caJlbHO€ MHOXkecTBO. JlonoaHeHue MHo)kecTBa. AsreOpa MHO-
»ecTB. [IpuHUMI TBOMCTBEHHOCTH B airedpe MHOXKeCTB. TOX-
JIECTBa anreOpsl MHOXKECTB. Pa30nenne MHOKeCTBA. YTOpsI0-
yeHHoe MHOXkecTBO. IIpsmoe mpoussenenue mMHoxects. IIpo-
EKLUA.

OtoOpaxkenue. CoorBercTBue. OOpaTHOE COOTBET-
ctBue. Kommnoszunus coorserctBuil. OToOpaxeHust 1 pyHKIMHU.
Cropbekuusa. Uabeknusi. bueknusa. OcHOBHbIE CBOMCTBA OTOO-
paxenuit. dynkuua. CnocoOvl 3amanus (yHkuuu. CyxeHue
¢ynkunu. O6patHast ¢yHkuus. OyHkuus BpeMeHH. Ilonsarue
¢yuknuoHana. [lonstue oneparopa.

OtHowmenus. 3anaHue OWHapHBIX OTHOWIEHWH. CBoOi-
CTBa OMHApHBIX OTHOIIEHUH (TeopeMmbl). DaKTOPMHOMKECTBO.
Komnosunus otHomenuii. ColicTBa oTHOWEHU. OTHOLIEHNE
TOXJIECTBa, pe(IIEKCUBHBIE OTHOIIEHUS, UPPEPIICKCUBHBIE OT-
HOILIEHUSI, CUMMETPHYHbIE OTHOIIEHMS, TPAaH3UTHUBHBIE OTHO-
LIEHHsI, aHTUCUMMETPHYHbIE OTHOIIEHNA. OTHOIIEHNE DKBUBA-
JeHTHocTH. Jlemma o pa3OueHnH MHOXKECTBa Ha Kiacchl. CBOM-

CTBa OTHOIICHHUS YKBUBAJICHTHOCTH. OTHOIIIEHHE mopAaKa.

1.2

Tema 2. Koneunsie m 0Oecko-
HEYHBIC MHO>XXECCTBA. He‘IeTKI/Ie

MHOX>KECTBA.

CueTHble M HecueTHble MHOKecTBa. (CBOICTBa CYETHBIX
MHOKECTB. OKBHUBAJEHTHOCTh MHOXECTB. | 'HIIOTe3a KOHTHU-
Hyyma. Teopema I'. Kantopa. Tpancpunutusie yncna. Teope-
Ma Kanropa-bepHiireiina. BepXHss 1 HUKHSASI TpaHULBI MHO-
*KecTBa. Teopema 0 BEpPXHHMX M HWKHUX FPaHUIAX IMOJMHOXKeE-
ctBa. [lonstue MomHocTu MHOXecTBa. Akcuomaruka Llep-
Mesuto-Openkens. HeueTkne MHOXecTBa. 3alaHNe HEUYETKHUX

MHOXKECTB.




Pazgea 2.

2.1

Tema 1. Onpenenenue rpada.

Omneparuu B rpade.

I'pad. OpuenTHpPOBAaHHBIN, HEOPUSHTUPOBAHHBIN TPadBbI.
Perynsapubie rpadsl. Hynb-rpad. [lomnsni rpad. [ImaToHOBBI
rpadel. JIBynonsHbe Tpadbel. M3omopdusm rpados. [Hoarpad.
Yactuunslii rpad.

Onepauus ynanenust pedpa. Onepauus ynajieHusl BEepIIH-
Hbl. Onepauus BBeneHus pedpa. Onepaiiysi BBEACHUS BEPIIU-
Hbl. Onepanus ooveauHenus rpados. [Ipoussenenue rpados.
Cnusaue BepmnH. Onepanust craruBaHus pedpa. Omepanus
pacumierienus BepmiuHbl. Omepanusi coeauHeHus rpados.
Onepanus pononHeHus: rpada. Teopema o cymme cTemneHei

BepIIuH rpada.

2.2

Tema 2. MarpuuHble mpen-

cTaBieHus rpada.

Matpuna cmexnoctu rpada. Teopema o0 m3omopduszme
rpadoB. Teopema o uucie mapripyToB mmHbl K. Marpuna
uHIMaeHud. JloctmwkuMocts.  Matpuiia  JOCTHIKUMOCTEH
rpada. MaTpuna KOHTPIOCTHKMMOCTEH rpada. Marpuima

Kupxroda.

2.3

Tema 3. XapakTepucTUKU

rpada

MapipyTsl, LMKIbI, CBA3HOCTb. (CBOWCTBAa pETYJSIPHBIX
rpagoB. CpoiicTBa IBYA0JBHBIX TIpadoB. CBONHCTBAa CBS3HBIX
rpadoB. Merpuueckue XapaKTEPUCTUKH CBSA3HBIX TIpados.
CgoiictBa »ditsiepoBeix TpadoB. CBOMCTBA TaMHIBTOHOBBIX
rpagoB. MHOXecTBa BHYTPEHHEH M BHEIIHEH yCTOWYMBOCTH
rpaga. Packpacka rpagos. Xpomaruueckoe uucio. [IpaBuib-
Has packpacka. IIpakTuueckue 3amadn, CBOAAIIMECS K 3a/1a4e

pacKpacku.

2.4

Tema 4. OpueHTHpPOBaHHBIE

rpadsl U IEpPEBbSA

OpuentupoBanHnblii rpad. CreneHb BXxojaa (BbIX0Aa) op-
rpaga. I'pad-cers. IlyTh, KOHTYp B oprpade. BipemieHnslii op-
rpad. Paccrosuus B rpadax. [uamerp, paauyc, nieHtp rpada.
Ornpenenenne myTel SKCTpeMaTbHOM IITUHBI B oprpade.

Omnpenenenue aepea. CBolicTBa JiepeBbeB. Teopema o

npejcTaBieHuu rpada kak nepesa. Teopema Kann.

Pa3nea 3.

3.1

Tema 1. KomOunaTopHbie

cTpykTyphl. bunom HeroTona

ITpaBmiio cymmel. [lpaBuio mpsiMOro MHpOU3BENEHHUS.
Pa3zmemienust ¢ mosropeHusiMu. Pazmerienusi 0e3 MOBTOPEHH.

ITepecranoBku. Coueranusa. Coueranus ¢ nopropeHusiMu. Ilo-

8




JMHOMHHAJIbHASA (hopMyIIa.
bunom Heiorona. CBolicTBa OMHOMHHAIBHBIX K03(Pu-

[IUEHTOB.

Cyb6daxropuansl. MeToJ BKIIOYCHHA W HCKIIOUYCHUH.

Tema 2. DnemeHTs KOMOMHA- |MeToJ peKyppeHTHBIX COOTHOIIEHHUH. JIMHeiiHble peKyppeHT-

32 TOPHOT'O aHa/Iu3a HBI€ COOTHOIIEHHUS C MOCTOSHHBIMH Ko3(duinuentamu. [lons-
THE TPOU3BOAIIEH HYHKIIUH.
IIpakTuyeckue 3aHATHS
Ne IIpumepHbIe TeMbI IPAKTHYECKUX 3aAHATHI
Onepanuu Haa MHOkecTBaMu. [loctpoenue quarpamm Benna. BekTopsl, npsMble OpOU3BEICHUS, TPOEK-
L IIUHA BEKTOPOB.
bunapnrie otHOmeHns. CBoiicTBa OMHAPHBIX OTHOMIEHUHA. Omepaiu Hajl OTHOIICHUSMU.
2. CuyeTHbIe, HECUETHBIE MHOXKECTBA
3. |Teopus muoxecTB. KoHTposbHas paboTa.
Kom6unaropuka. [lepectanoBku. Pazmemenus. Coderanus. CBoiicTBa OMHOMUHAIBHBIX KOA(-
4.
(ULIUEHTOB.
Cy0dakTopuansl. MeToa BKIIIOUSHUH U UCKITIOUEHU. PekyppeHTHBIE COOTHOIIICHUS.
5. Pazoop 13
6. |KombGunaroprka. KonTposbHas pabora
7. |IIpencraBnenus rpada. Onepanuu B rpadax. Marpudssie npeicTapieHus rpada.
B3pemennslii oprpag. Paccrosnus B rpadax.
8 Omnpenenenue myTen SKCTpeMaIbHOM UTMHBI B oprpade.
Teopus rpados.
9. Kontponbhas pabora
Hpe[ICTaBJ'IeHI/Ie I/IH(l)OpMaHI/II/I B INCKPECTHBIX yCTpOﬁCTBaX. q)OpMaTI)I. Onpenene}me HHq)OpMaHHOHHBIX
10 XapaKTePUCTUK AUCKPETHBIX YCTPOMCTB
11.|Yiepopmanronnbie mepbl. Konmuecto, 00bem nnpopmarmu. MeTossl 5GpeKTHBHOTO KOMMPOBaHUs
WNudopmaninoHHbie OCHOBBI TUCKPETHBIX YCTPOHCTB
12.
Kontponbhas pabora
13.|CoBpemenHbIe NPOOIEMBI IUCKPETHON MATEMATUKH.

4.3. IlepeyeHb y4eOHO-METOANYECKOr0 00ecedeHHus AJIsl CAMOCTOATEIbHOH padoThl CTYy1eHTOB

1. ®.A. HoBukoB. JluckperHas maTematuka Jiis mporpammuctoB; C-t [lerepOypr, ITutep, 2009 r.

2. C.JI. Hlamopes. /luckpetHas Matrematuka. YdyeOHoe mocodue. C-1 IlerepOypr, «bXB-IletepOypry,
2007 r.;




FO.IT. [leBeneB. uckperHas marematuka. C-T [lerepOypr, «Jlanby, 2008 T.;

4. FO.II. lllesenes, JI.A. IMucaperko, M.1O. IlleBeneB. COOpHUK 3313y MO IUCKPETHOW MaTeMaTHKE. .

C-t ITerepOypr, «Jlanby, 2013 .

5. JI.A. llonomoB. OCHOBBI TEOPUU AUCKPETHBIX JIOTHUYECKUX BBIYMCIUTEIBHBIX yCTPOUCTB., C-T Ile-

TepOypr, Jlanb, 2011 r.

6. B.B. AnekceeB. DneMeHTHI TEOPUM MHOXKECTB. MeTouueckoe mocodue mno Kypey «/luckpernas ma-

temarukay, Cap®TU HUAY MUDU, Capos, 2022 r.

OINEHOYHBIE CPEACTBA JIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMO-
CTH, MPOMEXXYTOYHOM ATTECTAILIAU 110 U'TOI'AM OCBOEHUSA JJUCIIUILIAHBI

DoHA OLEHOYHBIX CpCACTB 11O JUCHUIIJIMHE obecrieunBaeT IMPOBEPKY OCBOCHUA INIAHUPYCMBIX

pe3ysbTaToB 00ydeHMs (KOMIETEHIIMI U UX UHAUKATOPOB) MOCPEICTBOM MEPOIPUSATUI TEKYIIETo, Py-

0CKHOTO U IMPOMEIKYTOUYHOI'O KOHTPOJIA MO ANCHUILINHE.

5.1. HacnopT (poHIa OLIEHOYHBIX CPEACTB MO AUCHUIIIHHE

CBs13b MCKIY (I)OpMI/IpyeMBIMI/I KOMIICTCHIIUAMHU U Q)OpMaMI/I KOHTPOJIAI X OCBOCHUS IIPCIACTAB-

JieHa B CJIEAYIOIIEH TalmuIe:

Texkymmi
Pasznen Tembl 3aHATHI KoMnerennus HNupukaropsl 0OCBOCHUS KOHTPOJIb,
HeaeIs
Cemectp 2
Tema 1. TloHsiTHE MHOXECTBA.
Onepauuy  HaJ  MHOXXECTBAMH. 3-0OI1K-1; Y-OIIK-1; B-OIIK-1 VO 1
Paznen OtoOpaxkenus. OTHOIICHUS Ha
OIIK-1
1 MHOECTBE
Tema 2. Koneunsle ¥ G€CKOHEUHBIC 3-0OI1K-1; Y-OIIK-1; B-OIIK-1
Y02, KP2
MHOKecTBa. HedeTkrie MHOXeECTBA.
Tema 1. Onpenenenne rpada. Orme- 3-OIIK-1; Y-OIIK-1: B-OIIK-1 vO4
parmu B Tpade.
Pasien Tema 2. MaTpuuHble TpejacTaBie- 3-OIIK-1; Y-OIIK-1: B-OIIK-1 vO6
) HUs rpada. OIIK-1
Tema 3. Xapakrepuctuku rpaga 3-OIlK-1; V-OIIK-1; B-OIIK-1 YO8
Tema 4. OpueHTHpOBaHHBIC Tpadbl 3-OT1K-1; Y-OIIK-1: B-OIIK-1 VOI10.KP10
U I€PEBbS
Py6exxubiii KOHTpPOIb OIIK-1 3-OI1K-1; V-OIIK-1; B-OIIK-1 CP 8
Tema 1. KomOrHaTOpHBIE CTPYKTY-
P 3-OI1K-1; V-OIIK-1; B-OIIK-1 YO13
a3aeil | pol. bunom HerotoHa OIK-1
3 Tema 2. DneMeHTH KOMOMHATOPHO- 3-OITK-1; Y-OITK-1: B-OIIK-1 VOI5.KP15
T'0 aHaJM3a
Py0exxublii KOHTpOIb OIIK-1 3-OI1K-1; YV-OIIK-1; B-OIIK-1 CP 16
IIpome:xxyTounas arrecramus OIIK-1 3-OIIK-1; V-OIIK-1; B-OIIK-1 JK3aMeH
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5.2. TunoBbIe KOHTPOJIbHBIE 32 JaHUS WJIM HHbIE MATEPHAJIbI, HEOOX0AUMBbIE /151 OIIEHKH 3HAHUIA,
YMeHM, HABBIKOB M (MJIH) ONBITA AeSITeJIbHOCTH, XapPaKTePU3y0LIie dTANbI
5.2.1. OueHo4YHbI€e CpeaCTBA AJIA TEKYLIEr0 KOHTPOJIsI
5.2.1.1. IlpumepHbie BONPOCHI A1 YCTHOrO onpoca (YO)
1. [TapagoKChl TEOPUH MHOKECTB;
2. JINCKpeTHOE U HEeMPEPBIBHOE;
3. IIpobGaeMbl KOMOMHATOPHKH;

4. TIpoGiemsl Teopuu rpados;

5.2.1.2. llpumepHbie TeMbl KOHTPOJIBHBIX padoT (KP) u camocTosiTeabHbIX padot (C3)
- Kontponbnas pabora Ne 1. 4 Bapuanrta. Teopust MHOXKECTB.

- Kontponbnas pabota Ne 2. 4 Bapuanta. Kombunaropuxa.

- Kontponbnas pabota Ne 3. 4 Bapuanrta. Teopus rpados.

NunuBuayansHoe 3ananue 1. 1 Pazgen 1. Teopust mHOkecTB. Tema: Onepaiiuu Haji MHOXKECTBaAMHU.

25 BapuaHTOB, 6 3a1aHUI;

NnnusuayansHoe 3aganue 2. 1 Paznen 1. Teopus mHokecTB. Tema: DneMeHTHI TEOPUH MHOMKECTB.
CootBerctBust. OTHOLIEHUS. 25 BapuaHTOB, 6 3a/1aHUI;

Nunneuayaneaoe 3amanue 3. Paznen 3. KomOunartopuka. Tema: DireMeHThI KOMOWHATOPHOTO aHA-
nu3a. KomOuHaTOpHBIE CTPYKTYpHI. 25 BapUAHTOB, 5 3a/1aHUN;

WNunuBunyansHoe 3aaanue 3. Pa3zgen 3 PekyppeHTHbIE COOTHOIIEHUS. 25 BapuaHTOB, 4 3a/1aHMUS.

5.2.2. OnleHOYHBIE CPeCTBA AJIsl Py0eKHOT0 KOHTPOJIsI
5.2.2.1. llpuMepHbIe 3aJaHusl VISl pelIeHUs 3a/1a4 10 3aJaHHOI Teme

Pa3nenl. Teopusi MHOxkecTB. Tema: MHo:xkecTBa. Onepauun Hax MHoxkecTBaMH. CueTHbIe,
HeCYETHbIC MHOKECTBA

Bapuant No2
Bamanue 1. g 3amanaeix MuHoxkects A, B, C < | nmaiinure A/B, B®C, A/C , ecim
A={a,b,c,d},
B={b,c,e}, C={a,c,d}, 1={a,b,c,d,ef}.
3ananue 2. CKOJIBKO 3JIeMEHTOB coepkuT MHOKecTBO X ={J,{0}}?
3aganue 3. [IpuBeaurte Bce COOCTBEHHBIE MOAMHOXKECTBa MHOXKeCTBa A={X,y,Z}.
3amanue 4. Bo ckoibko pa3 MOIIHOCTH Oysieana MHOkecTBa A={a,b,C}, Gosbie (MEHbIIIE)
morHocTH Oysieana muokectea C={a,c,d,e,f}?

3amanwme 5. [Ipu ycnosuu, uro B < A ynpoctute Beipaxenue: ANBNCUANB.
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3anmanue 6. Ynpocture Beipaxenue: A U[(ANA)N(AUA)]

3anmanue 7. YIpoCTHTE BhIpaxeHHe A M (Z\ NB)uU AN (Au E) :

3ananue 8. Papaomomnb i MHOokecTBa X n Y, ecmn X ={X* |[x € R} u Y =B(N) - 6ynean

MHOJKECTBA HAaTypaIbHBIX YUCEN?
3amanue 9. SIBnsercs m cueTHbIM MHOXKeCTBO ANB, ecin A={Xx|x=+n’,ne N} u
B={x|x=+/n,neN}?

3aganue 10. YkaxwuTte a5mementsl MHOKecTBa A NB N C, ecti muoxkectBa A, B, C sBisrorcs

CUETHBIMHU 1 UMEIOT BuI: A={1,2,3,4,...... };, B={5,6,7.8,....}; C={10,11,12,13,...}.
Pa3nen 1. Teopusi Muo:kectB. Tema: OTo0paskeHnusi MHOKkecTB. OTHOIIEHHUS HA MHOKeCTBe.

Bapuant Ne 1
3ananue 1. [Ipuseaure npsmoe npousseaeHue muokects Ax B, roe A ={X,y,z}; B={12}.

3ananue 2. Onpenenurte cBoiicTBa oToOpakenust F: A — B, ecim A={X,y,z,v}; B={,2,3};
F={(x,2),(y.3),(v.),(z,3)}.

3amanme 3. [lyns 3aganHbix otobpaxennid F A —->B u F, : A — B onpenemure F \F,, ecim

A={X,y,Z,V}, B ={1s2!3}’ Fl :{(X,Z),(y,3),(V,1),(Z,3)},

F, ={(x1),(x,3),(,2),(v,2),(z.1)}.

Ha

HHE,

3ananue 4. J{ns 3agannbix otoopaxkenuit ®: A —> B u ¥:B — C HailiuTe KOMIO3UIINIO

oroOpaxkenuit @ *¥, eciu u3BectHo, uro O ={(a,2),(b,3),(c,2),(c,3)} u
¥ ={x),(2,y).(2.2),(3x)}.
Bamanue 5. Jlana dpynxmus f(x) = x®. Haiitu mpooGpas snemenra 2, T.e. Haittu T 1(2)
3ananwe 6. Jlana ¢pynxmms f(X) = x°. Haiimure o6pa3 MHOXkecTBa {2,4}.

3a;[aHHe 7. Ha MHOK€ECTBE pallMOHAJIBHBIX YMUCCII 3a1aHO OTHOIICHUEC R, TaKo€, 4TO

XRy < X kparHo Y. IlpuBeaure cBoiicTBa JaHHOTO OTHOLIEHMUS.

3amanue 8. SIBisercsd nu OTHOILIEHHWE, 3aJJaHHOE Ha MHOXecTBe cTyAeHTOB Cap®@TU «yuuthcs

OIHOM KYpPCC» OTHOIICHUCM SKBUBAJICHTHOCTHU?

3a;[aHHe 9. Ha muOXecTBEe A 3a4aHO OTHOIICHUEC R. Kakum cBoiicTBoM 06J1a;1aeT 9TO OTHOIIEC-

ecn RcR™?
3ananue 10. Ha muoxxectBe A 3ananbl otHotenus: F ={(a,b),(b,d)(c,k)} u
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P={(b,b),(d,a)(c,d)}. Uro npencraBiser KOMIO3MIIHs OTHOIICHUNH F x P ?

Paszgea 2. Teopusi rpagos. Tema: Onepanuu B rpadpe. MaTrpuuHblie npeacraBjieHus rpadga.

3ananme 2. Jlna 3amanHoro rpada BBITIOJHUTE 3aj1a-

G

HUSL; a b

2.1 IIpuBenure maTpuity Kupxroda;

2.2 llpuBeauTe MaTpUILy CMEXHOCTH; e

2.3 IlpuBenute moarpad 3agaHHoro rpada;
2.4 TlpuBenuTe YaCTUYHEIN rpad; d

2.5 Omnpenenure XpOMATHUYECKOE YHCIO 3aJaHHOTO

rpada G;

Pa3nen 3. KomOunaropuka. Tema: KomOuHaTOpHBIE CTPYKTYPBI. DJIeMEHTbI KOMOMHATOP-

HOI'0O aHaJ/JIu3a

10.

Bapuant No |

CKOJIBKO TpeXpa3psIHbIX NECATHUYHBIX YHCEJI MOXKHO 3aIUCcaTh UCTIOJIb3Ys TOJIBKO CUMBOJBI 3, 4, 5,
6 Mpu yCIOBUHU, YTO CUMBOJIBI B UKCJIE HE OBTOPSIOTCS?

CKONBKO YETHBIX MATH3HAYHBIX (P MOXKHO 3aMMKcaTh, UCTIOIB3YsI CHMBOJIBI 5, 6, 87

CKOJIBKO HEUETHBIX PA3JTUYHBIX YHCEJI MOXKHO TOJYUYUTh MEPECTaHOBKOU ITU(POBBIX CUMBOJIOB 4, 5,
6,7, 8?

CKOJIBKO CYILIECTBYET MATU3HAUYHBIX YMCEN, B KOTOPbIX HET cuMBoioB 0, 1, 2, 3, 4 u HeT noBTOpS-
FOIIMXCSI CHMBOJIOB?

CkomnpKo cymiecTByeT 12-pa3psaHbIX IBOMYHBIX CIOB, COJIEPKAIINX 4 €TUHUIBI KaXKa0e?

Onpenenure 3HAYCHUE CYMMBI: ZCr'] + Z( —l)i /I -Cri] =?
i=1 i=0

n-2
OrmpenenuTe 3HaYeHUE N, €CITH ZkCﬁ =5028
k=2
CxoapKO HaTypaidbHbBIX yKcen B guamna3one ot 1 1o 100 ve nenstcs Hu Ha 3, HU Ha 77
Nmeetcs ynopsimoueHHOE MHOXKECTBO, cocTosmiee u3 6 3eMeHToB. CKOJIBKO CYIIECTBYET BapUaH-
TOB, KOT'/Ia 3 3JIEMEHTA OCTAIOTCA Ha CBOMX MECTaX, a OCTaJbHbIE 3 HE HA CBOMX?

PexyppeHTHOE COOTHOIICHME Ul HEKOTOpoi mocienosarensHoctH nmeer Bun: f =2f , +3f .
Omnpenenute 4eTBEPTHIN IeMEHT IocnenoBaTensHocty, ecmu fy =1; f, =2.
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5.2.3. OueHo4HbIe cpeacTBa A NPOMEKYTOYHOH ATTeCTAMHI
5.2.3.2. IlpumepHbIe BONMPOCHI K IK3aMeHY

1. Ilouarue mHO)kecTBa. OCHOBHBIEC ONPE/ICIICHUS.

2. CnocoOsI 3aanust MHOXKeECTB. PaBeHCTBO MHOXeCTB. [10IMHOKECTBO.

3. Onepannu Hax MHOXecTBaMu. O0beauHeHne MHOXKECTB. [lepeceuenne MHOecTB. PasHOCTE MHO-
HKECTB.

4. CummeTtpudeckasi pa3HOCTh. YHHBEpPCaIbHOE MHOKECTBO. JTOTIOTHEHHE MHOKECTBA.

5. [IpunHnmn 1BOMCTBEHHOCTH B alnredpe MHOXKECTB. ToxKaecTBa anreOpbl MHOKECTB.

6. PazOuenne MHOXKeCTBa. YTOPSIOYEHHOE MHOXKECTBO. lIpsimoe mpowusBeneHne MHOXKECTB. [Ipoek-
IS

7. CootserctBusi. ObpaTHOE cooTBeTCTBUE. KOMITO3UIMS COOTBETCTBHIA.

8. Orobpaxenus u ¢pynkiuu. Cropbekuus. Uabekus. buekuus.

9. OcHoBHeble cBoiicTBa oToOpakeHnid. dynkimst. CrnocoOsl 3ananus GyHknuu. Cyxenne GyHKINU.

10. OGparnas @ynkius. Oynkuus Bpemenu. [lonsarue pynkunonana. [lonstue oneparopa.

11. OtHomeHnus. 3amaHue OMHAPHBIX OTHOIIICHUM.

12. CgolicTBa OMHApHBIX OTHOLICHHI (Teopembl). [IprMepsl OTHOIICHUI: OTHOIIIEHHE TOXIECTBA, pe-
(iIeKCUBHBIE OTHOIICHHUS, UPPE(IICKCUBHBIE OTHOUICHUS, CHMMETPHUYHBIC OTHOIICHHUS, TPAH3UTHBHBIC
OTHOIIEHHUS, aHTUCUMMETPUYHbIE OTHOILLIECHUSI.

13. OTHomeHne >KBUBaJIEHTHOCTH. Jlemma o pa30ueHuH MHOXecTBa Ha Kjacchl. CBoicTBa OoTHOIIe-
HUS SKBUBaJICHTHOCTU. OTHOILIEHHE MOPSIKA.

14. Koneunsie 1 OECKOHEYHBIE MHOXKECTBA.

15. CueTHbie 1 HecueTHBIE MHOXECTBA. (CBOMCTBA CUETHBIX MHOXKECTB.

16. DOxBuBaneHTHOCTh MHOXECTB. Teopema I'. Kantopa. Teopema Kantopa-bepuireiina.

17. BepxHsAA W HIKHSA TPAHUIBI MHOXKECTBA. TeopeMa O BEPXHUX U HIKHHUX TPAHMIIAX MOIMHOXKE-
CTBa.

18. [ToHsATHE MOIITHOCTH MHOXeCTBa. AkcroMaTuka [{epmemno-dpenkens

19. Onpenenenue rpada. I'pad. OpueHTHPOBAHHBINH, HEOPUEHTHUPOBAHHBINA TpadBbl.

20. Perynspusie rpadsl. Hynb-rpad.

21. Tomusrii Tpad. [TnatonoBs! Tpadsl. JIBymonsHbIE TpadHbl.

22. Uzomopdusm rpados. [loarpad. Yactuunsiii rpad.

23. Onepanuu B rpade. Onepanus yaanenus pedpa. Onepanus yJaaaeHus! BEpIIUHBL.

24. Omnepauus BBegeHus pedpa. Onepanrs BBeICHNS BEPIINHBI.

25. Oneparnus oobenuHenus rpados. [Ipousseacaue rpados. CausHUE BEPIIHH.

26. Omnepanus cTaruBanus pedpa. Oneparius paciieryieHus BEPITHHEI.
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27

. Onepanus coequnenus rpados. Onepauus nononHeHus rpada. Teopema o cymMMme cTerneHei Bep-

IIMH Tpada.

28. CpoiictBa rpadoB. MapmipyThl, IIUKJIBI, CBI3HOCTD.

29
30
31
32
33
34
35
36
37
38

. CpoiicTBa peryisapHbix rpadoB. CBolicTBa IBYA0JbHBIX TpadoB. CBOMCTBA CBA3HBIX TPadoB.
. Merpudeckne XapakTepUCTUKU CBS3HBIX TpadoB.

. CoiicTBa 3iinepoBbix rpagoB. CBoiiCTBa TaMUIIBTOHOBBIX TpadoB.

. MHoecTBa BHyTpEHHEN 1 BHEIIHEH YCTOHYMBOCTH rpada.

. Marpuunsle npencrasienus rpada. Marpuna cMexxHocTu rpada.

. Teopema 00 u3omopdusme rpados. Teopema o dnciie MAPUIPYTOB JITHHBI K.

. Marpuna nanmnenuii. Jlocrrmxumocts. Matpuiia TOCTHKUMOCTEH rpada.

. Marpwuria koHTpHocTHRIMOcTel rpada. Marpuma Kupxroda.

. Xapakrepuctuku rpagoB. Packpacka rpados. XpomaTuueckoe 4ucio.

. HpaBI/IHBHaH pacKpacka. HpaKTI/I‘IeCKI/Ie 3ala4r, CBOIAIIUCCA K 3a1a4€C paCKPACKH.

39. JlepeBns. Onpenenenue aepeBa. CBOMCTBA IEPEBBEB.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54.

5.3.

Teopema o npexncTaBnennu rpaga Kak gepesa.

Teopema o cymme creneneit rpaga. CesisHoCTh rpada. Jlepeso.
N3omopdusm rpado. OTHOILIEHUE MOPSAIKA U OTHOILIEHHE SKBUBAJIEHTHOCTH Ha rpade.
OpuenTtupoBanHbie Tpadsl 1 aepeBbsi. Oprpad. Xapakrepuctuku oprpada.
Teopema 0 cymme cTeneHeit BepiuH oprpada.

OpuenTtrpoBaHHoe JepeBo. Onpenenenne myTei SKCTpeManbHOM JUIMHBL B oprpade.
OnemeHTsl KOMOMHaTopuku. [IpaBmiio cymmsl. [IpaBuio npsMoro npousBeaeHUs
Pa3menienus ¢ nopropeHusiMu. Pazmenienust 6€3 moBTOPEHUH.
IlepecranoBku. Coueranus. CoueTaHus C TOBTOPEHUSIMHU.

[TonmnuomunanbsHas popmyna. Cyddakropuansl.

bunom Herotona. ColicTBa OMHOMUHAIBHBIX KO PHUIIUEHTOB.
Meroa peKyppeHTHBIX COOTHOIIECHMIA.
Pemrenne nuHENHBIX PEKYPPEHTHBIX COOTHOIIEHUH.

JIuHeliHbIEe peKypPEHTHBIE COOTHOIIEHHSI C TOCTOSHHBIMU KO3 (DUIIMEHTAMH.
[TousTue npousBoasei GyHkiru. MeToa BKIIOYEHNUH U UCKITIOUEHUH.

IIxaabl OeHKH 00pa30BaTeIbHbBIX JOCTHKEHHU

PeiitnaroBas OII€HKa 3HAHWH SIBIISICTCS HHTCIrpaJIbHBIM IMOKA3aTCJIEM KauC€CTBa TCOPETHUICCKUX U

MPaKTUYCCKUX 3HAHUI 1 HaBHIKOB CTYACHTOB 10 JUCHUIINIMHC U CKIIAAbIBACTCA U3 OLCHOK, ITOJTYUCHHBIX

B X0I€ TCKYLICT'O KOHTPOJIA U HpOMC)KYTOQHOﬁ aTTeCTalu.

Pe3ynbTarhl TeKyIero KOHTPOJS U MPOMEXKYTOUHOM aTTeCTallK MOABOJATCS IO MIKaje 0amib-

HO-PEUTHUHIOBOM CHCTEMBI.
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[IIkana Ka)X10ro KOHTPOJBHOIO MEPOIPUATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO Mak-
CHUMaJbHOrO Oajula BKIIOYMTENbHO. MTOroBas arrectanus Mo AUCHUIUIMHE olleHuBaercss mo 100-
OaJUTHbHOM IIKaJle W MpelCTaBiIsieT co0oil cymmy OaiioB, 3apabOTaHHBIX CTYJAEHTOM IMPHU BBINOJIHEHUU
3aJlaHui B paMKax TEKYIEro ¥ MpoOMeKyTOYHOI'0 KOHTPOJIS.

Ntorosas oLieHKa BBICTABISETCS B COOTBETCTBUU CO CIEAYIOLIEH [IKAJION:

Cymma OamtoB | Onenka mo 4-ex OamibHOM OueHka TpeGoBaHus K ypOBHIO OCBOCHUIO Y4EOHOMH
[IKaJIe ECTS TUCIIAIINHEBI

O1leHKa «OTIUYHOY» BBICTABIISETCS CTYICHA
Ty, €CIId OH IIYOOKO W TIPOYHO YCBOMJI
NPOTPaMMHBIH MaTepHuall, HCYEPIBIBAIOIIIE,
MOCIIEAOBATEIHHO, YETKO U JIOTUYECKH

90-100 5 — «omauunoy A o
CTPOHHO €ro W3j1aracT, yMeeT TECHO YBS-
3BIBATh TCOPUIO C MPAKTUKOH, UCIOJIB3YeT
B OTBETE MarepHal MOHOIPa(HUUSCKOM JIH-
TepaTyphl.
85-89 B OueHKa «XOpOIL0» BBICTABISAETCA CTY/IECHA
75-84 C Ty, €CJIH OH TBEPJO 3HAET Marepual, rpa
4 — «xopouwio» MOTHO U TIO CYIIECTBY H3JIaraeT €ro, He
70-74 JIOTIyCKasi CYIIECTBEHHBIX HETOYHOCTEU B
D OTBETE Ha BOIPOC.
65-69 OueHka «yAOBJIETBOPUTEIbHO» BBICTABIISA

eTcsi CTYACHTY, €CIM OH HMMECT 3HaHUS
TOJBKO OCHOBHOTO MaTepHuaja, HO H
YCBOMJI €ro JICTaJiel, JOMYCKAeT HETOYHO
E CTH, HEJOCTAaTOYHO MpaBUIIbHBIE (OpPMY-
JHUPOBKH, HAPYIIEHHUS JIOTHYECKOH ITOCcie
JIOBAaTEJIBHOCTH B U3JIOKEHHU MPOTPaMM-
HOTO MaTepHaJa.

OreHKa «HEYIOBIETBOPUTEIHHOY BBICTAB-
JS€TCA CTYACHTY, KOTOPBIA HE 3HAET 3HAa-
YUTENFHON YacTH MPOTPaMMHOTO MaTepH-
aja, JIOMYCKAeT CYIIECTBEHHBIC OIINOKH,
F Kak mnpaBuio, oueHKa «HEYIOBIECTBOPH-
TENBHO» CTABUTCS CTYJIEHTaM, KOTOpPbIC HE
MOTYT MPOJIOJKUTE O00ydeHue 0e3 J0moJi-
HUTENLHBIX 3aHATHH 110 COOTBCTCTBYI-OHICﬁ
JMCIUTLINHE.

3 — «y0osremeopumenbHo»

60-64

2 — «Hey00sIemeopumenb-
HO»

Huxe 60

6.YYEBHO-METOJINYECKOE 1 UH®OPMAIIMOHHOE OBECHEYEHUE YYEB-
HOI TUCLUATIJINHBI

OcHoBHas JuTEparypa

1. ®.A. HoBukos. JluckperHas marematuka Juis nporpammuctos; C-t IlerepOypr, Ilutep, 2009 r.
2. CJI. Ulamopes. [luckperHas wmaremaTnka. YueOHoe mocobue. C-t IlerepOypr, «bXB-

[TerepOypr», 2007 r.;
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3. IO.IL Olesenes. Juckpernas maremaruka. C-t [letepOypr, «JIaub», 2008 r.;

4. FO.II. Ulesenes, JI.A. Ilucapenko, M.1O. llleBeneB. COOpHUK 3a1a4d MO JTUCKPETHOW MaTeMaTH-
ke. . C-t [lerepOypr, «Jlauby, 2013 .

5. JLA. lllomomoB. OCHOBBI TEOPHH JUCKPETHBIX JIOTHUYECKUX BBIYMCIUTEIBHBIX YCTPOUCTB., C-T
[etepOypr, Jlanb, 2011 r.

6. B.B. AnekceeB. DIeMEHTHI TEOPUU MHOXKECTB. MeToanueckoe mocodue mo Kypey «Jluckpernas
marematukay, Cap®TU HUAY MUDU, Capos, 2015 .

JlonoTHUTE IbHAS JIMTEepaTypa

7. C.H. Ilo3nnskos, C.B. Peioun. [uckpernas matemaruka. M., «Akagemus», 2008 T.;

8. TI'mamkoB JI.A., Kypeituuk B.B., Kypeunk B.M. JluckpeTnas maremaruka. M., ®usmariaut, 2014
r.

9. O.E. Akumos. /luckpernas matematuka. Jloruka, rpymisl, rpadsl. Mocksa, Jlaboparopus 6a3o-
BbIX 3HaHui, 2001 T.;

10.T.I1. I'aBpunoB, A.A. CanoxeHko. 3aqaud W YNPaXHEHUS 1O JTUCKPETHOW MaremaTuke. M.,
duzmariur, 2004 1.;

11. C.B. Cynonnaros, E.B. OBunnnukoBa. J{uckpernas maremaruka. UHOPA-M-HI'TVY, 2009r.

12. B.B. AnekceeB. DieMeHTsl Teopuu TrpadoB. Meroamueckoe mocodue mo Kypey «Juckpernas
marematukay, Cap®TU HUAY MUDU, Capos, 2015 r.

13. 10.1. Kyaunos, @.®. ITamenko. OcHoBbl coBpeMeHHON uHpopmaTuku. C-t [letepOypr, Jlans,
20111r.

Pecypcbt UuTepHer:

14. www.sarfti.ru YuyeOHO-METOAUYECKHE TTOCOOHS. ;
15. http://window.edu.ru/resource/ Poccuiickoe obpasoBanue. Ennnoe okHO 1ocTyma kK 00pas3o-
BaTeJIbHBIM pecypcam;
16. http://www.i-exam.ru. ®eaepanbHbIii HHTEPHET-9K3aMeH B chepe mpodhecCHoHanbHOro 00-

pasoBaHUA.

7.MATEPHAJIBHO-TEXHUYECKOE OBECITIEYEHUE YYEBHOM JUCITATLTAHBI

YueOHas cTaHAapTHAS ayAUTOPHUS C MYJIBTUMEININHBIM OCHAIIEHHEM (HOYTOYK, IPOEKTOP,
9KpaH), MO3BOJIAIOIIAs PEATN30BaTh IPYIIIOBOM METOl ayTUTOPHOT0 00yueHus. KomnbroTepHslii kitacc
C BBIXOJIOM B ceTh Internet it opranu3anuy caMoCTOATENbHOM paboThI ¢ UCTIOJIb30BAaHMEM HHTEPHET-

pPECypCOB. YUuTanbHBIN 3201 A1 OopraHu3anun CaMOCTOSTEIbHOMN pa60TBI CTYJACHTOB C J'IHTCpB.TypOfI;

8.0BPA30OBATEJIBHBIE TEXHOJIOI'MA
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Nsyuenne kypca «JluckperHas MaTeMaTHKa IMPEAINOJaracT MCIOJIb30BaHUE 00pa30BaTEIbHBIX
TEXHOJIOTUHU:

— I'pYIIOBOH METOJ ayJIMTOPHOTO O6V‘I€HI/I${, 4TO CO34aCT AJId CTYACHTA IIPUBBIYHBIC METOBI, a

TaKXE I/IHTepaKTI/IBHO-O6p&30BaTeJ'IBHOG IIPOCTPAHCTBO,

— KEHC-METOJl M €ro Pa3HOBHJIHOCTU (MOJECIMPOBAHUE, CUCTEMHBIN aHaNU3, MPOOJIEMHBII METO/,

METO]T KJTacCU(UKAITH, UTPOBOK METOJ, «MO3TOBOM IITYpM», TUCKYCCHS), TMO3BOJISIONINA pa3-
BUTh y CTY/JICHTOB YMCHHE aHAIM3UPOBATH MOCTABICHHYIO 33/1ayy, OIICHUBATh U BBHIOMPATH OTI-
TUMaJbHBIA BapHaHT €€ PelleHUs, COCTABJIATh IUIaH €€ PelleHus, BbIpadaThIBaTh yCTONYMBbHIE
HABBIKU PEUICHMS MPAKTUYECKUX 3aJa4y. OTOT MOAXOJ Lelecoo0pa3HO MCIOIB30BaTh MPU MPO-
BEJICHUM TMPAKTUYCCKUX (CEMUHAPCKUX) 3aHSATUH MO pa3jeliaM Kypca YTo MO3BOJIUT mpuodpe-
TaTh CTYJICHTaM CJIEAYIOIINE KOMITCTCHIUU:

d. — YMEHHE OLEHUTH CIOKHOCTh IOCTaBICHHOW 3a/1a4u;

b. — ymenue onpenenuth TpeOyeMyro IS €€ peIIeH s HHPOPMAIIHIO;

C. — YMEHHE NPABUIILHO ONPEACIUTH BO3MOKHBIE BAPUAHTHI €€ PELICHUS;

d. — ymenue onpenenaTs IpoOIeMbl MOKCKA JOMOJHUTEILHON HH(OPMAIIHH;

€. — YMEHHE NIPOTHO3UPOBATH IIYTH Pa3BUTHS HCCIEIyEMOro BOIPOCa,

- DJJICKTpOHHOE oOyueHue (e-learning) pexkomeHayeTcsi CTyleHTaM MpPHU OPraHU3alUU CaMOCTOS-

TENIBLHOM paboThI HAJ| pa3/ieiaMu Kypca;

- TEKYIIU{A MOHUTOPHUHT, TTO3BOJISIIONTUI TPOBECTH aHAJIW3 MPUOOPETAEMbIX KOMIIETEHIUH (3Ha-

HUIA, YMEHU, HABBIKOB) IO PE3yJIbTaTam
d. aKTHBHOCTH HA ayJUTOPHBIX 3aHATHUSX;
b. Tekymiero (py0exHOTr0) KOHTPOJIS;
C. BBITIOJIHCHHS WHIMBHIYAIbHBIX 3a1aHUIA;
d. TpoMeXyTOYHOTrO KOHTPOJI,

a TaK)Ke OI[CHUTH:
a. CTemneHb MPOpPabdOTKU TEOPETHUECKOTO MaTepraia (M3ydeHHe TEOPHH);
b. npenBapuTeIbHBIN YPOBEHD MOJTYUYSHHBIX 3HAHUI (CAMOKOHTPOJIb);
C. CHCTEMaTHYHOCTh M JOOPOCOBECTHOCTh MPUOOPETEHNUS MPAKTUUECKUX HABBIKOB (paboTa
Ha IPaKTUYECKHX 3aHATHIX, CBOCBPEMEHHAs caya WHAWBUAYaIbHBIX pador);

d. crenens TBOPYECKOT'O MOAXO0/Ja K U3YUCHUIO MaTepuala.

O.METOANYECKHUE PEKOMEHIAIIUU CTYAEHTAM 1O OPTAHU3ALIUU U3Y-
YEHUA JTNCHUITJIMHBI
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— CaMOCTOSITEeNIbHO MpopadaThIBaTh JIEKIIMOHHBIA MaTepuan AJjisg 0ojee MOJHOTO YCBOSHHUS MaTe-
puana;

— B yueGHOM mporiecce mpu BBIMOJHEHUN J1a00pPaTOPHOTO MPaKTUKyMa 3((PEKTUBHO HCIONIB30-
BaTh METOJUYECKUE MTOCOOUSI K METOUYCCKUI MaTepHal 1o TeMaM J1abopaTOpHBIX padoT;

— AKTHBHO UCIOJb30BaTh HTEpHET-pECYPChI IS OJIYYEHUS aKTyalbHOTO MaTepuala mo u3yda-
€MOM JHUCIUTIINHE;

— AKTHUBHO HCTOJIb30BaTh VIHTEpHET-PECYPCHI 1JIs1 OOHOBJICHUS HHCTPYMEHTAIBHOU 0a3bl (CHCTEM

[IPOrpaMMHUPOBAHUSI, UHCTPYMEHTAIBHBIX CPEJ U T.J.) IPU BBIIOJHEHUH JIA0OPATOPHBIX padoT.

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanussmu OC BO HUAY MUDU k obsi3aTesbHOMY
MUHUMYMY COJEpXaHUs OCHOBHOW 0OOpa3oBaTeIbHOW NPOrpaMMbl [0 HAIPABJICHUIO MOJITOTOBKU

03.03.01 «ITpuknagHbie MaTeMaTHKa U (pU3HKa»

ABTOD B.B. AnekceeB
Penensent A.B. I'opogauues
CornacoBaHo:
3aB. kadempoii B.C. Xonymxkux
PyxoBonurens Ol ®.A. Crapukos
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