MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPAZOBAHIS POCCUMCKON ®EJEPALINN
OEJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEXJIEHWE BBICIIIEI'O OBPA3OBAHU A
«HanuoHanbHBIN UCCaeq0BaTENbCKUN saepHbId YHUBEpcUTEeT «MUDI»

CapoBckuii pU3NKO-TEXHUYECKUIT HHCTUTYT -
dbunuan ¢peaeparbHOro rocyAapCcTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBLHOTO YUPEKICHUSI BBICIIIETO

oOpazoBanus «HanmoHanbHbBIN UCCIeNOBaTEILCKUN SAepHbI yHHUBEpcUTET «MU DU
(Cap®TH HUSAAY MUDUN)

®AKYJBTET HHOOPMAIIMOHHBIX TEXHOJIOTUA 1 SJIEKTPOHUKHA
Kadenpa «Bbrayucante sbHON 1 HHPOPMAITMOHHOM TEXHUKH»

YTBEPKIAIO

HMexan ®UTI, k.p-M.H., 1OLEHT
B.C. XoaymkuH
« _» 2023 r.

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI

JUCKPETHAA MATEMATHKA

HAaWMMCHOBAHHUEC O CLHUIINHBI

Hamnpasnenue noaroToBku (CenuaibHOCTD) 09.03.02 MuadopmaimoHHbIe CUCTEMBI U TEXHOJIOTHH

. WNudopmaninoHHble CUCTEMBI U TEXHOJIOTUHU B HAYKE U
HaumenoBanue 06pazoBaTebHON IPOrpaMMBbI

MPUOOPOCTPOCHUH
KBanudukarus (CTeneHs) BITYCKHUKA OakanaBp
dopma 00yueHus ouHas
[Iporpamma omo6peHa Ha 3aceaHuU Kadeapbl 3aB. kadenpoit BUT

K.(p.-M.H., TOLIEHT
npoTokoa Ne ot 2023 . B.C. Xonymxkun
« » 2023 r.

r. Capos, 2023 r.



[Iporpamma nepeyrBepxaeHa Ha 202 /202 Y4eOHBIN TO/1 ¢ U3MEHEHUSIMH B COOTBETCTBUU C

CEeMECTPOBBIMU y4eOHBIMU IUIaHAMM akagemuyeckux rpynn OTO, OUTD wa 202 /202

y4eOHBIN TO/I.

3aseayrommii kadenpoit BUT, k.d-M.H., 1o11eHT B.C. Xonymkux
[Iporpamma nepeyrBepxkaeHa Ha 202 /202 y4eOHBIN 0/l C U3MEHEHUSIMH B COOTBETCTBHUH C
CEMECTPOBBIMH Y4YEOHBIMH TUIaHaMH akagemMudeckux rpynn OTD, GUTD na 202 /202

y4eOHBIH rofI.

3asenytomwmii kageapoit BUT, k.¢-M.H., qo1IeHT B.C. Xonymkun
[Iporpamma nepeyrBepxaeHa Ha 202 /202 Y4eOHBIN TO/1 ¢ U3MEHEHUSIMH B COOTBETCTBUU C
CEeMECTPOBBIMU y4eOHBIMU IUIaHAMM akazemuyeckux rpynn OTO, OUTD wa 202 /202

y4eOHBIN TO/I.

3aseayromuii kadenpoit BUT, k.d-M.H., no1ieHT B.C. Xonymkux
[Iporpamma nepeyrBepxaeHa Ha 202 /202 Y4eOHBIN TO/1 ¢ U3MEHEHUSIMH B COOTBETCTBUU C
CEMECTPOBBIMH Y4YEOHBIMH TUIaHaMH akazemMudeckux rpynn OTD, GUTD na 202 /202

y4eOHBIN TO/I.

3asenytrommii kageapoit BUT, k.¢-M.H., qo1IeHT B.C. Xonymkun
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AHHOTALMS
Kypc nocBsiieH u3y4eHn0 TEOPETUYSCKUX U MPAKTHUCCKUE OCHOB TUCKPETHOW MATEMAaTHKH.
M3y4arorcst crmocoObl U METOMBI ISl PEIIEHUsT Pa3IUYHbIX MPUKIAIHBIX 3a1a4 B 00JaCTH KOMITBIO-
TEPHOW MaTeMaTHKH, KOMITBIOTEPHBIX TEXHOJOTHM. ['TaBHAs IE/b MPEMoJaBaHUs AMCIUIUINHBI —
MOJITOTOBKA CICUAINCTA, BIAACIONMIETO (DYHIaMEHTAIbHBIMU 3HAHUSIMH M TPAKTUYCCKUMU HaBbIKa-
MU B 00JIACTH JTUCKPETHOW MaTeMaTHKH JUJIsl PEIICHUS MPUKITATHBIX 33/1a4 B PA3JIMYHBIX TPEIMETHBIX
o01acTsX.

1. IEJIN U 3AJIAYA OCBOEHHMS YYEFHOU JUCHUILJINHBI

Kypc “JluckperHasi MaTeMaTHKA” SBISETCS COCTAaBHOM YacThIO IMHKJIA oOmenpodeccuo-
HAJIbHOM TMOJATOTOBKH CTyA€HTOB mo HampaiieHuio 09.03.02 “HudopmManuoHHbIe CHCTEMbI U
TeXHOJI0rumn”.

Heabio 1aHHOTO Kypca sIBJISIETCH:

- W3y4YeHHE OCHOBHBIX MOHATHH TEOPHH MHOXECTB, KOMOWHATOPHKU, WH(GOPMAITMOHHBIX
OCHOB JIMCKPETHBIX YCTPOUCTB, TEOpUU TpadoB;

— pa3BUTHE HABBIKOB IPUMEHEHUS METOJOB AUCKPETHOM MAaT€MaTUKU K PEIICHUIO KOH-
KPETHBIX NPUKIAIHBIX 3a/1a4;

- TOATOTOBKA CTYACHTOB K CAMOCTOSATEIHHON MPOPECCHOHATHHON AEATEILHOCTH M0 pa3paboTke u
UCIOJIb30BAHUIO B MPAKTUYECKON NEATEILHOCTH OCHOBHBIX METOJOB U MPHUHIIUIIOB PEIICHUS HH-

KCHCPHEBIX 3a4a4 C UCIIOJIB30BAHUECM MaTEMAaTUUYCCKOI'O arlrapara I[HCKpCTHOﬁ MaTEMaTHKU.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JluckpeTHas MaTeMaTHKa BXOJUT B COCTaB MaTEMaTHYECKOTO U €CTECTBEHHOHAYYHOTO IIUKIIA,
BapHaTHBHOW YacTh 00pa30oBaTEeNbHOTO CTAHApTa BhICIIEr0 00pa30BaHUS MO HANPABICHUIO MOJTO-
toBkH 09.03.02 «H(DOpMAIMOHHBIE CUCTEMBI U TEXHOJIOTUN) (CTeNeHb «bakanaBpy).

Ponb 1 MecTo IUCKpPETHOM MaTeMaTUKH ONPEAEISIOTCs CIeAYIOIMMU OCHOBHBIMU (hakTopa-

MHU:

- JIMCKpETHas MaTeMaTHKa pacCMaTpPUBAETCA KaK TEOPETUUECKHUE OCHOBBI KOMITBIOTEPHOM MaTeMa-
TUKH;

—  METO/Ibl, MPUHIIUIIBI U MOJIETH AUCKPETHOW MaTeMaTHKHU ABIISIOTCA CPEICTBOM U SI3BIKOM IS TTO-
CTPOCHHMS U aHallu3a MOJIeNIel B pa3jIMYHbIX 00JacTAX 3HAHWM: MaTeMaTUKH, (pU3NKU, nHOpMa-
THUKH U JIp.;

—  SI3bIK IUCKPETHOW MAaTEMAaTHKW HAa COBPEMEHHOM JTalle MCIOJIb30BaHUSI KOMIBIOTEPHBIX TEXHO-
Joru#t ctan GakTUYECKH METasI3bIKOM COBPEMEHHON MaTeMaTUKH.

3HaHMS W HABBIKH, MOJYYEHHBIE MIPYU U3YYCHUU TUCHUIUIUHBI "J[MCKpeTHas MaremaTuka', siB-

JISIFOTCSL. OCHOBOM N3YUCHUSA OGH.ICHpO(bGCCI/IOHa.HBHBIX " CIICHHUAIBHBIX AUCHUIIIIUMH, CIICLHKYPCOB,



TaKMX Kak: 0a3bl JaHHBIX W 3KCHCPTHBIC CUCTCMbI, COBPCMCHHBIC KOMIIBIOTCPHBIC TCXHOJIOTUMU,

KOMITbIOTEpHAs rpadrka, KOMIbIOTEpHAast anredpa u reoMeTpHsi, TEOpUs AITOPUTMOB | T.11. Creny-

€T OTMETUTh TECHYIO CBSI3b OTAENBHBIX Pa3fesioB AUCKPETHON MaTeMaTUKU C TEOpHel BEpOsSTHO-

CTCI>'I, (byHKHI/IOHaJ'II)HBIM AHAJIN30M, YHUCJICHHBIMH MCETOJaMH, CUCTCMHBIM W IIPHUKIAAHBIM IIPO-

TpaMMHUPOBAHUCM. I[I/ICL[I/IHJII/IHa OCHOBBIBACTCA HA 3HAHUAX, IMOJTYUCHHBIX CTYACHTAMU IIPU U3YUC-

HuM qucuuiuiv "JluaeliHas anredpa', «Martematuueckuil ananusy, «MHpopmaTukay.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

Oomenpogeccuonanbubie komnerenuuu (OIIK)

KOI{ U HAUMCHOBAHHE€ KOMIICTCH-

187071

KO):[ N HAMMCHOBAHME€ MHANKATOPA JOCTUKCHUA KOMIIE-

TCHIUHU

OIIK-1 CnocoGeH nMpuMeHsTh ecTe-
CTBCHHOHAYYHBIC ¥ OOIICHHXCHEP-
HBIC 3HaHHA, MCTOAblI MaTCMaTH4C-
CKOTO aHajn3a W MOJCIUPOBAHHSI,
TEOPETHYECKOTO U IKCIIEPUMEHTAIIb-
HOTO HCCIIeZIOBaHUS B Mpodeccro-

HaJIbHOU JI€ITEIbHOCTH

3-OIIK-1 3HaTh: OCHOBBI €CTECTBEHHOHAYYHBIX U OOIICHH-
KEHEPHBIX JUCUUIUIMH, METOJI0B MAaTeMaTHYEeCKOro aHallu3a
Y MOJCIIUPOBAHUS
V-OIlIK-1 ¥YMerb: NpUMEHATH OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYUYHBIX U OOUIEHMH)KEHEPHBIX TUCIUILINH
B-OIIK-1 Buagerb: MaTeMaTHYECKUM ammnapaToM; METOJa-
MU TEOPETUYECKOrO0 M HKCIEPUMEHTAIBLHOTO HCCIIEIOBAHUS

00BEKTOB PO ECCHOHATHHON ACSITETFHOCTH

IIpodeccnoHaJLHBIE KOMIIETEHIIMN B COOTBETCTBUM C 3aaYaMH U o0bLeKkTaMu (00-

JACTSAMHU 3HAHMIT) TPodecCHOHATLHON AeATEJbHOCTH:

3agauga po- OO0BEKT
deccuoHanbHOM  JAesi- | 00JacTh 3HAHUS
tenpHOCTH (3I1]1)

Kon u Hauwme- Kon u Hauwme-
npodeccuo-

HaJILHOU KOMIIETCHIINU

nin

HOBaHUE HOBaHUE HHAMKATOPA
JOCTIKEHUsT  mpodec-
CUOHAIBHOH KOMIIE-

TEHIIUU

Tunbl 3ax1a4 npogeccHOHAIBHOM 1eATeILHOCTH: HAYYHO-UCCIeA0BATENbCKUM

Cbop, ananmms
HAay4YHO-TEXHUYECKOMN

uHpOpMalMK, OTede-
CTBEHHOTO U 3apyOex-
HOTO OTBITA IO TEeMa-

THUKE UCCIICAOBaHUA

nH(pOpMaIMOHHBIE
TIPOIIECCHI,
TEXHOJIOTHUH, CUCTEMBI
U CE€TH, UX
WHCTPYMEHTAIILHOE
(mporpamMmHoOE,
TEXHHYECKOE,

OpraHU3alMOHHOE)

IIK-3 Cnocoben
HCIIOJb30BaTh
MaTeMaTU4YeCKue Me-
TOAbI aHAJIN3a U CUHTC-
3a JUISI TPOBEPKH
BBIOPAHHOW MOJICIIH U
000CHOBaHHUS PE3YIIb-

TaTOB

3-11K-3 38aTh: BUABI
MOJIEJICH U TPUHITUTIBI
MaTEMaTHYECKOIO
MOJICTTUPOBAHUS
Y-IIK-3 Ymeth:
MIPOBOJIUTH TIPOBEPKY
aJIeKBaTHOCTH MaTeMa-

THYECKOU MOJACIIN




obecrneueHue,
CIIOCOOBI M METOBI
MIPOEKTUPOBAHMUS, OT-
JaJIKH, IPOU3BOJICTBA U
IKCILTyaTaI[uu
MH(POPMALIMOHHBIX
TEXHOJIOTHUI U CUCTEM
B Pa3IMYHBIX 00J1aCTAX
u chepax nedaTesnbHO-

CTH.

Ocnosanue:
[Ipodeccronanbubrit
CTaHapT
«40.011Cnennanuct
10 HAay4HO-
HCCIICIOBATEIILCKUM U
OIIBITHO-
KOHCTPYKTOPCKHM pa3-

paboTkam»

B-IIK-3 Brnagets:
METOJaMM ITOCTAHOBKH
LeJaeH BEIUMCIUTEIBHO-
r'o SKCTIIEPUMEHTA;
METOJ[aMH TECTHPOBa-
HUS MOJICIIH U
HACCICTOBAHUS

UX pE3yJbTaTOB




4. CTPYKTYPA U COJEPKAHUE YUYEBHOU JACIUILIAHBI*

Bunsl yueOHOM paboThI
No Noe He- [Ipakrt. 3ans- T146. pa-
/1 HaumenoBanwue pa3ena /TeMbl JUCITUTLIAHBI Jlekuuu THst/ 6 P CPC Texymmii koH-| MaKkcuManbHBIHA
AcIn CEMMHAPEI OTH! TPOJIb Oasn
%
16 1 i 24 (dpopma) (em. 1. 5.3)
Cemectp 3
Pazgen 1.
Tema 1. Ilonsitue MHOkecTBa. Onepaliuv HaJi MHOKECTBAMHU.
1.1. 1 2 4 - 3 YO 1
OTtoOpaxkenusi. OTHOIICHHUS] HA MHOKECTBE
12 Tema 2. Koneunble u OeckoHeuHble MHOXKecTBa. Hederkue ) ) 4 i 3 KP )
MHOJKECTBA.
Paszoen 2.
2.1 iTema 1. Onpenenenue rpacda. Onepaiuu B rpade. 3-4 2 4 - 3 YO 2
2.2 Tema 2. MaTtpuuHsle npeacTaBieHus rpada. 5-6 2 4 - 3 YO 4
2.3 Tewma 3. Xapakrepuctuku rpada 7-8 2 4 - 3 YO 4
2.4 Tewma 4. OpueHTUpOBaHHBIE TPadbI U JEPEBbS 9-10 2 4 - 3 KP 4
PyGexubiif kouTpons;, 11 CP 10
Paznen 3.
3.1 Tema 1. KomOunaropusie cTpykTypsl. bunom Herotona 12-13 2 4 - 3 YO 4
3.2 Tema 2. DneMeHTb KOMOMHATOPHOTO aHAJIM3a 14-15 2 4 - 3 KP 4
Py6exnbiii KoHTpONIB;, 16 CP 10
ITpoMekyTOuHas aTTeCTaLUs 5 . 50
ITocemaemocTh 5
Uroro:; 16 32 - 24 - 100

*CokpaleHue HAMMeHOBaHU (opM TeKyIIero, pyoe;kHOro U MPOMeKYTOYHOTO KOHTPOJISA:

YO - yctHbI# o11poc
CP — camocrosTenpHas paboTa(peieHne 3a1aun Ha 3aIaHHYI0 TEMY)
KP — xonTposnbHas paboTa




4.2. Conep:kanue JTUCUUILINHBI, CTPYKTYPUPOBAHHOE 110 pa3jaejiam (TeMaM)

JIeKUMOHHBIN KypC

HaumenoBaHue pasjaesa
/TeMbl AMCUMIIINHBI

Conep:xkanue

1 cemecTp

Pazgean 1.

1.1

Tema 1. IlonsgTne MHOXKeECTBA.
Orneparnuy HaJi MHOKECTBAMH.
OtoOpaxkenusi. OTHOIICHUST HA

MHOXKCECTBC

OcHoBHble omnpenenenusi. CriocoObl 3a1aHUsI MHOKECTB.
PasenctBo MHOkecTB. [TogMHOMXECTBa.

OObennHeHNE MHOXECTB. [lepeceueHne MHOMXKECTB.
Pa3nocte MHOkecTB. CuMMeTpuueckass pa3HOCTb.  YHHUBEp-
CaIbHOE MHOXeECTBO. JlomoiHeHne MHOXkecTBa. Anredpa MHO-
kecTB. [IpyHIMI ABOMCTBEHHOCTH B airedbpe MHOXKeCTB. Tox-
JiecTBa ainreOpsl MHOXeCTB. Pa3OoueHne MHOKecTBa. YTOpAIO-
yeHHOe MHOXecTBO. [Ipsmoe mpousBeneHue MHoxecTB. [Ipo-
eKIIHSL.

Otobpaxenue. CoorBerctBue. OOpaTHOE COOTBET-
crteue. Kommosurmus coorBeTcTBuil. OTOOpakeHUS U (YHKIIUH.
Croopwekuus. Uabekuus. bueknus. OCHOBHBIE CBOMCTBa 0TO0-
paxennii. Oynakiusa. CrnocoObl 3aganust GyHKIUU. CyXeHHE
byakuun. OOpatHas (yHkmus. OyHkius Bpemenu. [lonsatue
dbyakunonana. [lonstue oneparopa.

OtHomenus. 3agaHue OWHApHBIX OTHOUICHUH. CBOH-
CTBa OWHApPHBIX OTHONICHUU (Teopembl). DaKTOPMHOKECTBO.
Kommosunusa otHomenuii. CBo¥cTBa oTHOIEHU. OTHOIIEHUE
TOXKJIECTBA, pe(ICKCUBHbIE OTHOILIEHUS, UPPEIEKCUBHBIE OT-
HOIIICHUS], CUMMETPUYHBIE OTHOIICHUS, TPAaH3UTUBHBIE OTHO-
HICHUSI, AHTUCUMMETPUYHbIE OTHOIIEHUs1. OTHOLIEHUE >KBUBa-
neHTHOCTH. JlemMma o pa30MeHnn MHOXECTBa Ha Kiacchl. CBO-

CTBa OTHOIICHHS YKBUBAJICHTHOCTH. OTHOIIICHNE ImopsaKa.

1.2

Tema 2. Koneunsle u Oecko-
HEeYHble MHOXeCTBa. HeueTkue

MHOXKECTBA.

CuerHble U HecyeTHblE MHOXecTBa. (CBOMCTBa CUETHBIX
MHOXECTB. DKBUBAJCHTHOCTh MHOXECTB. ['HIOTE3a KOHTH-
Hyyma. Teopema I'. KanTopa. TpancunutHsie uncna. Teope-
Ma Kanrtopa-bepHireiina. BepxHsisi 1 HUKHSIS TPaHUII MHO-
ecTBa. TeopeMa 0 BEpXHUX U HIKHHUX TPAHULAX MMOAMHOXeE-
ctBa. [loHsatne MomHocTH MHOXecTBa. Akcuomaruka Llep-

Memno-Openkend. Heuerkue mMHOXkecTBa. 3ajjaHUE HEYETKHUX




MHOXCCTB.

Pa3pen 2.

2.1

Tewma 1. Onpenenenue rpada.

Omnepanuu B rpade.

I'pad. OpuenTHpOBaHHBIN, HEOPUEHTUPOBAHHBIN TpadBbl.
Perynsapusie rpadsl. Hynb-rpad. Ilomnsni rpag. IlmaToHOBBI
rpadsl. JIBynonsubie rpadel. M3zomopdusm rpados. [oarpad.
Yactuunelii rpad.

Omnepanus ynanenus pebpa. Onepanus ygajaeHUs BEPIIH-
Hbl. Onepauus BBeneHus pedpa. Onepanus BBEJCHHs BEpILU-
Hbl. Onepanus oobenuHenus rpados. [Ipoussenenue rpados.
Crnustaue BepuinH. Omnepanmsi ctaruBanus pedpa. Omeparus
paciieryieHus: BepwiuHbl. Onepauusi coeAuHEeHUs rpados.

Omnepanust pononHeHus: rpada. Teopema o cymme creneHei

BEpILINH rpada.

2.2

Tema 2. Marpuunbsle mnpen-

cTaBieHHs rpaga.

Martpuna cmexxrHoctu rpada. Teopema 00 mzomopdusme
rpadoB. Teopema o umciae mapuipyroB JuHBI k. Marpuma
uHIuaeHuud. Jloctwxkumocts. Marpuma JOCTHKUMOCTEN
rpada. Matpuna KOHTPAOCTHXHMOCTEH Trpada. Matpuna

Kupxroda.

23

Tema 3. XapakTepUCTHUKH

rpada

MapuipyTel, LMKIBI, CBA3HOCTb. (CBOWMCTBAa PpEryJsPHBIX
rpa¢oB. CBoiicTBa ABYAOJIbHBIX rpadoB. CBoMCTBA CBSA3HBIX
rpadgoB. MeTpuyeckue XapakTEPUCTHUKUA CBS3HBIX Tpados.
CgoiictBa siiiepoBeix TpadoB. CBOWCTBA TaMHJIBTOHOBBIX
rpa¢oB. MHOXecTBa BHYTPEHHEH U BHEIIHEH yCTOHYMBOCTH
rpada. Packpacka rpados. Xpomaruueckoe uucio. [IpaBuiib-
Has packpacka. lIpakTuueckue 3amauu, CBOASILUECS K 3a7a4e

pacKpackm.

24

Tema 4. OpueHTHUPOBAHHBIE

rpadsl U IEPEBbSA

OpuentupoBannsiii rpag. Ctenens Bxoaa (BeIxoza) op-
rpaga. I'pad-cers. IlyTh, KOHTYp B oprpade. B3pemeHnslil op-
rpad. Paccrosuus B rpadax. Juamerp, paamyc, neHTp rpada.
Onpenenenne myTel dIKCTpeMaIbHOM IITUHBI B oprpade.

Onpenenenne nepesa. CpoiicTBa JepeBbeB. Teopema o

npezcTaBieHud rpada kak nepesa. Teopema Kamu.

Pa3pea 3.

3.1

Tema 1. KomOuHaTopHbie

cTpyKTyphl. bunom HerotoHa

IIpaBuno cymmsl. IIpaBuiio mpsiMOro IpOU3BENCHUS.

Pasmeriennst ¢ moBTopeHusiMu. Pasmernienusi 6e3 MOBTOPEHUIA.

9




[lepecranoBku. Coueranus. Couertanus ¢ noropeHusimu. Ilo-
TMHOMHHAIbHAs (opmyna. bunom Heiotona. CpoiicTBa OHHO-

MUHAJIBHBIX KO3(PPHUITUEHTOB.

Cyb6daxropuansl. MeTo BKIIOYCHHH W HCKIIOYCHUH.

Tema 2. DnemeHTs KOMOUHA- |MeToJ peKyppeHTHBIX COOTHOIIeHUH. JIMHelHbIe peKyppeHT-

3.2
TOPHOTO aHAJIN3a HbI€ COOTHOILEHUS C MOCTOSHHBIMH Kod(pdunuentamu. [lons-
THUE NPOU3BOASIIEH QYHKIIUH.
IIpakTHYeckue 3aHATHSA
Noe IIpuMepHBIe TeMbI NPAKTHYECKUX 3aHATHH

Onepanmu Hax MHOXKecTBaMu. [loctpoenne auarpamm Benna. BexkTopsl, mpsMble TPOU3BENSHIS, TPOEK-

U BEKTOPOB.

bunapnsie otHomenns. CBoiicTBa OMHAPHBIX OTHOMIEHUH. Onepariiv HajJ OTHOIICHUSIMHU.

2. CueTHbIE, HECUCTHBIC MHOXKECTBA
3. |Teopus muoxecTB. KonTponsnas pabora.
Kom6unaropuka. [lepectanoBku. Pazmenienns. Coueranus. CBolicTBa OMHOMUHAIBHBIX KOI(-
4.
(UIMEHTOB.
Cy0daxTopuansl. MeToa BKIIIOUCHHH U UCKITIOUEHUH. PekyppeHTHBIC COOTHOILICHHUS.
5.
Paz6op 13
6. |KomOuHaroprka. KoHTposbHas pabora
7. [TpencraBnenus rpada. Oneparuu B rpadax. Marpuunsie npencraBieHus rpada.
B3Bemennsiit oprpad. Paccrosuus B rpadax. OnpeneneHue myreid 3KCTpeMaIbHON JJTH-
8.
HBI B oprpade.
Teopus rpados.
9.
KoHnTtponbsHas pabota
IpencraBnenne nHGOpMAIMK B JUCKPETHBIX ycTpoiictBax. @opmatsl. Omnpernenenre HHOOPMAITOHHBIX
10. .
XapaKTEePUCTUK JUCKPETHBIX YCTPOHCTB
11.|Mabopmanmnonnsie mepbl. Konnuectso, 00bem nndopmanmu. Metozst 5 GeKTHBHOr0 KOAUPOBaHHS
HudopmMainoHHbIe OCHOBBI AUCKPETHBIX YCTPOUCTB
12.
KoHnTtponbsHas pabota
13.|CoBpemenHbIe MPOGIEMbI IUCKPETHOH MATEMATHKH.

4.3. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHHs JJI CAMOCTOSTEIbHOIH PadoThI

CTYJE€HTOB

1.

®.A. HoBukos. JluckpeTHas MmaTeMatuka ajist mporpammuctoB; C-t [lerepOypr, [Turep, 2009 r.

10




2. C.J. Ulamopes. [uckperHas matemaruka. Yuebnoe nocoodue. C-t IlerepOypr, «bXB-IlerepOypr»,
2007 r.;

3. IO.IL Illesenes. Jluckpernas matematuka. C-t [lerepOypr, «Jlanby», 2008 T.;

4. IO.IL. Ilerenes, JI.A. ITucapenko, M.IO. IllereneB. COopHUK 3a7a4d 1O TUCKPETHONH MaTEeMaTHKe. .
C-1 [letepOypr, «Jlaupy», 2013 .

5. JILA. lllonomoB. OCHOBBI TEOPUH NUCKPETHBIX JIOTUYECKUX BBIUMCIUTEIBHBIX yCTpOUCTB., C-T Ile-
TepOypr, Jlans, 2011 1.

6. B.B. AnekceeB. DneMeHTHI TEOPUH MHOXKECTB. MeToandeckoe mocodue 1o Kypcy «Jluckpernas ma-

tematukay, Cap®TU HUAY MUDU, Capos, 2022 T.

5. OIEHOYHBIE CPEJACTBA IS TEKYHIEI'O KOHTPOJIA YCIIEBAEMO-

CTH, TIPOMEXXYTOYHOMN ATTECTALIUU 11O UTOI'AM OCBOEHMUS JTUCIUILIUHBI
@OH/ OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE 00ECIeUMBACT MPOBEPKY OCBOCHHS IUIAHUPYEMbIX
pe3ynbTaToB 00y4YeHHs (KOMIETEHIMN U UX UHAUKATOPOB) MOCPEACTBOM MEPONPUATUI TEKYLIETo, py-

0EKHOTO U MPOMEKYTOYHOT'O KOHTPOJIS [0 IUCHUTUIHHE.

5.1. ITacopTt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

CBs3p MeXy GOpMHPYEMBIMU KOMIETEHIUAMU U (POPMaMH KOHTPOJIS UX OCBOCHHUS MPEICTaB-

JIeHa B clieAylomIel Tadnuue:

Texymui
Paznen Temsbl 3agaTHI Kommerenims Nuaukatopel ocBOeHUS KOHTPOJIb,
HeaeIs
Cemectp 3

Tema 1. Ilomsatue MHOXKe- 3-0OIIK-1; Y-OIIK-1; B-

ctBa. Onepauuu HajJ MHOXe- OIIK-1 VO 1

ctBamu. OtobOpaxenus. OT- 3-11K-3; V-IIK-3; B-11K-3
Pa3zgen | HomeHHWs Ha MHOXKECTBE OIK-1.TTK-3

3-0OI1K-1; Y-OIIK-1; B-
Tema 2. Koneunsie u OGecKo- OIIK-1

HEuYHble MHOXKecTBa. Heuer- 3-TTK-3: V-ITK-3: B-TTK-3 Y02, KP2
KHE MHOKECTBa.

3-OI1K-1; Y-OIIK-1; B-
OIIK-1 vVO4
3-T1K-3; V-TIK-3; B-ITK-3

Tema 1. Onpenenenue rpada.
Oneparnuu B rpade.

3-0OIIK-1; Y-OIIK-1; B-
OIIK-1 YOo6
3-T11K-3; V-IIK-3; B-TIK-3

Tema 2. Matpuunsle mnpen-

cTtaBieHUs rpada.
Paznen padp

2 Tema 3. XapakTepucCTUKH OHICLIES 3-OIIK-1; V-OIIK-1; B-
rpada OIIK-1 vVO8
3-IIK-3; V-IIK-3; B-TIK-3
Tema 4. OpueHTHPOBaHHEIE 3-OIIK-1; ¥V-OlK-1; B-
OIIK-1 YO10,KP10

rpadsl U AEPEeBhS

3-1IK-3; V-IIK-3; B-IIK-3
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3-0OIIK-1; Y-OIIK-1; B-

3-11K-3; V-IIK-3; B-I1K-3

Py6exnsiii kontposs OITK-1,ITK-3 OIIK-1 CP 8
3-11K-3; V-IIK-3; B-I1K-3
3-OIIK-1; V-OIIK-1; B-
Tema 1. KomGunaropHsie OIK-1 vO13
cTpykTypsl. bunom Herotona 3TIK-3: V-IIK-3: B-ITK-3
Paznen _ _’ V- ’ -1- B-
3 Tema 2. Dnementol komouua- | OTK-1IK-3 ?)1%1;[_ Ii I; V-OlK-1 B VOI15.KP15
TOPHOT'O aHaJIn3a 3IIK-3; V-TTK-3; B-ITK-3
3-OIIK-1; V-OIIK-1; B-
PyGexnsiit koutpony OITK-1,ITK-3 OIIK-1 CP 16
3-I1K-3; V-IIK-3; B-I1K-3
3-0OIIK-1; Y-OIIK-1; B-
ITpomexxyrounas arrecranust OIIK-1,ITK-3 OIIK-1 DK3aMeH

5.2. TunoBbie KOHTPOJIbHBIC 3aJaHUA WJIH HHBIC MaTE€pHAJbI, He00X0aUMble AJIAA

OlIeHKHU 3HAHWIA, yMEHUi1, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XaPAKTEePU3YI0-

mue 3Tanbl

5.2.1. OneHo4YHbIE CPEACTBA JJISl TEKYIIEr0 KOHTPOJISI

5.2.1.1. IlpumepHBbIe BONPOCHI AJs1 YCTHOTO onpoca (YO)

1. ITapagokchl TEOPUM MHOXECTB;

2. JIuCKpeTHOE U HEMPEPHIBHOE;

3. IIpoGiieMbl KOMOMHATOPUKH;

4. IlpoGnemsl Teopuu rpados;

5.2.1.2. IlpumepHbIe TeMbl KOHTPOJBHBIX padoT (KP) u camocTosiTeJIbHBIX padoT

(C3)

- KontponsHas padora Ne 1.
- Konrponbnas padora Ne 2. 4 Bapuanta. KomOunaropuka.

- Konrponbnas pabora Ne 3. 4 papuanra. Teopus rpados.

4 BapuanTa. Teopust MHOKECTB.

NunuBunyansHoe 3aganue 1. 1 Paznen 1. Teopusa muoxects. Tema: Onepanuy HaJl MHOKECTBAMM.

25 BapuaHTOB, 6 3a1aHUI;

NunuBunyansHoe 3aganue 2. 1 Paznen 1. Teopust MHOkecTB. Tema: Di1eMEHTHI TEOPUH MHOMKECTB.

CootBerctBust. OTHOLIEHUs. 25 BapuaHTOB, 6 3a/1aHMUI;

Nunusuayaneaoe 3ananue 3. Pazgen 3. KomOunaropuka. Tema: DieMeHTH KOMOMHATOPHOTO aHa-

nu3a. KomOuHaTOpHBIE CTPYKTYpHI. 25 BapHaHTOB, 5 3a/IaHUI;
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NunuBuayansHoe 3aganue 3. Pasaen 3 PekyppeHTHbIE COOTHOLIEHUS. 25 BApUAHTOB, 4 3a/1aHus.

5.2.2. OueHo4HbIe CPeACTBA IJIs1 Py0eKHOT0 KOHTPOJIS

5.2.2.1. lIpumepHbIe 3a1aHNs JAJIM PelIeHUs 327124 10 32IaHHOI TeMe

Paszneal. Teopusi mHoxkecTB. Tema: MHoxkecTBa. Onepanun Hax MHOkecTBaMU. CUeTHbIe,
HeCYeTHLIE MHOKeCTBA

Bapuant No2
3aganue 1. Jlnsa 3amanaeix MHOXKecTB A, B, C < I maiinute A/B, B®C, A/C , €cau
A={ab,c,d},
B={b,c,e}, C={a,c,d}, 1={a,b,c,d,e,f}.
3ananue 2. CKOIBKO 3JIEMEHTOB CONEPKUT MHOKECTBO X = {J,{0}}?
3ananue 3. [IpuBenuTe Bce COOCTBEHHBIE TIOJJMHOKECTBA MHOXKECTBA A={X,y,Z}.
3amanne 4. Bo CKOJIBKO pa3 MOITHOCTh OysieaHa MHOKecTBa A={a,b,c}, Oonbiie (MeHbIIIE)
MoIHocTH Oyneana MHoxkecTBa C={a,c,d,e,f}?

3ananue 5. Ilpu ycnosun, uto B € A ynpoctute Bolpakenne: ANBNCUA NB.

3ananue 6. Ynpocture Boipaxenue: A U[(ANA)N(AUA)]

3aganue 7. YIPOCTUTE BbIpaXeHue A M (K NB)yu AN (Av E) .

3ananue 8. PapHoMomub! 1 MHOkecTBa X U Y, ecmu X = {x” [x e R} u Y =B(N) - Oynean

MHOECTBa HATYPAIbHBIX YHCEI?
3ananue 9. SBnseTcs MM cueTHBIM MHOkecTBO A N B, ecmn A={x|x=+n",neN} u
B={x|x=4n,neN}?

3aganue 10. Ykaxute sneMeHTE MHOKecTBa A N B M C, ecnu muoxkecTBa A, B, C aBisgiorcs

CYCTHBIMH U UMEIOT BUI: A={1,2,34,...... }; B={5,6,7,8,....}; C={10,11,12,13,...}.

Pa3nea 1. Teopust muoxkecTB. Tema: OToOpaskennss MHOkecTB. OTHOLICHUSI HA MHOKeCTBe.

Bapuant No 1

3ananue 1. [IpuBegure npsimoe npousBeneHre MHOXKeCTB A x B, rae A ={X,y,z}; B={12}.
3ananue 2. Onpenenure cBoiicTBa oToOpaxkenus F: A — B, ecmun A ={x,y,z,v}; B={1,2,3};
F={(x,2),(y,3),(v.D,(z3)}.
3aganue 3. Jlns 3apanHbix oroopaxenuit F, : A —- B u F, : A —> B onpenenure F, \F,, eciu
A={x,y.2,v}, B={23}, F = {(x,2),(y:3), (v, (z.3)}
F, = {(%,1),(x.3),(v:2), (v,2), (z.])} .
3amanwue 4. J{ns 3amanabix oroopakenuidt @ : A — B u ¥ : B — C HailiuTe KOMITIO3HUITHIO

otobpaxenuit @ *¥, ecnu uzBectHo, uto ® = {(a,2),(b,3),(c,2),(c,3)} u
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Ha

HHE,

HHA:

¥ ={(1,x),(2,y).(2,2),(3,x)} .
Baganme 5. Jlana ¢pynxuus f(x) = x’. Haittu npoo6pas »nemenTa 2, T.e. Haiitu f ' (2)

3amanue 6. Jlana ¢pynxuus f(x) = x°. Haitnqure 06pas muOxecTBa {2,4}.

3aganue 7. Ha MHOeCTBE pallMOHAJIbHBIX YMCEN 33J1aHO OTHOEHHe R, Takoe, 4To

xRy < x kpatHo y. IIpuBenure CBOICTBAa JAHHOTO OTHOLIEHUSI.

3ananue 8. SIBnseTcs IM OTHOILIEHUE, 33JaHHOE Ha MHOXKecTBe cTyaeHToB Cap®TU «yuntbes

OAHOM KYpPCE>» OTHOLICHUEM SKBUBAJICHTHOCTH ?

3amanne 9. Ha maoxkecTBe A 3amano otHomenue R. KakuM cBOMCTBOM 00/1a1aeT 2TO OTHOIIIE-

ecimi RcR™'?
3ananue 10. Ha mHoxectBe A 3agansl otHowmenus: F ={(a,b),(b,d)(c,k)} n

P={(bb) (d,a)(cd)}. Yro npencraiser KOMIO3ULUs OTHOIIEHUNA F x P ?

Pa3znea 2. Teopusi rpagos. Tema: Onepanuu B rpadpe. MaTpuuHblie npeacraBjieHus rpada.

3aganme 2. J{ng 3amanHOro rpada BBIIOTHHUTE 3aa-

G

2.1 IlpuBenure matpuity Kupxroda;

2.2 IlpuBenuTe MaTpUIly CMEXHOCTH; e

2.3 [Ipusenute noarpad 3axaHHoro rpada;
2.4 IlpuBenuTe YacTHYHBIN Tpad;

2.5 Omnpenenure XpoOMaTHYECKOE YHCIO 3aJaHHOTO

rpada G;

Pa3nea 3. KomOunaropuka. Tema: KomOuMHATOPHBIE CTPYKTYPBI. DJIeMeHTbI KOMONHATOP-

HOI'o a”Ha/im3a

Bapuant No 1

1. CkonbKO Tpexpa3psIHbIX JECATHUYHBIX YUCEN MOXHO 3aIMCaTh UCIOJb3Ys TOJBKO CUMBOJBI 3, 4, 5,

6 IpH YCJIOBUH, YTO CUMBOJIbI B HUCJIC HC HOBTOpHIOTCSI?

2. CKOJBKO YETHBIX MATU3HAYHBIX HU(PP MOXKHO 3aMUCATh, HCIIOJIB3YsI CHMBOJIBL 5, 6, 87

3. CKOJIBKO HEYETHBIX PA3JIMYHBIX YHCEJI MOXKHO TOJYIUTh IEPECTAHOBKOM ITU(DPOBBIX CUMBOJIOB 4, 5,

6,7, 8?

CKOJIBKO CYIIIECTBYET MATU3HAYHBIX YKCEN, B KOTOPBIX HET cuMBOJIoB 0, 1, 2, 3, 4 u HET noOBTOPSI-

FOIIIUXCS CUMBOJIOB?
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5. CKoJbKO CyHIECTBYET 12-pa3psiAHBIX ABOMYHBIX CIIOB, COJIEpKAIIUX 4 €IUHUIIBI KaK10€?

6. Omnpenenure 3HAYEHUE CYMMBI: ZCII; + Z( —1)"i-Cl=?

i=l1 i=0

n-2
7. Onpenenurte 3HAYEHUE N, ECITHU ZkCﬁ =5028
k=2

8. CKoJIbKO HaTypalibHBIX uncen B Auanazone ot 1 1o 100 ve gensitcest uu Ha 3, HU HA 77
9. Hmeercs ynopsiiou€HHOE MHOXECTBO, cocToAlIee U3 6 31eMEHTOB. CKOJIBKO CyHIECTBYET BapHaH-
TOB, KOTJIa 3 3JIEMEHTa OCTAIOTCS Ha CBOMX MECTaX, a OCTaJbHEIC 3 HE Ha CBOUX?

10. PekyppeHTHOE COOTHOILEHHE A HEKOTOPOH mocienosarensHocTd umeeT Bug: £ =2f  +3f .

OmnpenenuTe 4eTBEPTHIH HIEMEHT MOCIEI0BATENBHOCTH, ecu f, =1; f, =2.

5.2.3. OneHo4YHbIE CPeACTBA IJIS1 IPOMEKYTOYHOM ATTECTALMH

5.2.3.2. IlpumepHbIe BONPOCHI K IK3aAMEHY

1. TTonsitne MHOkecTBAa. OCHOBHBIE OMPEICIICHUS.

2. Cioco0sbI 3agalust MHOKeCTB. PaBeHCcTBO MHOKeCTB. [10AMHOKECTBO.

3. Onepauun Hajg MHOXecTBamH. OObennHeHne MHOXecTB. [lepeceuenre MHOXecTB. PazHocTh
MHOECTB.

4. CuMMeTprYeCcKasi pa3HOCTh. YHHUBEPCAITBHOE MHOXKECTBO. IOMOJIHEHHE MHOYKECTBA.

5. I[IpuHIIUIT TBOMCTBEHHOCTH B alreOpe MHOKECTB. TOXIeCTBa alireOpbl MHOYKECTB.

6. PazOuenue MHOXeCTBa. YTNOPSAJOUYEHHOE MHOXKECTBO. [IpsiMmoe mpou3BeAeHHE MHOMKECTB.
IIpoexnuus.

7. CootBerctBusi. OOpaTHOE COOTBETCTBHUE. KOMITO3HITNS COOTBETCTBHIA.

8. Orobpaxenus u Gpyakuuu. Croprekuus. Mabeknus. buekius.

9. OcHoBuble cBoiicTBa oroOpaxkeHuil. dynkmus. CrocoObl 3amanus ¢yHkuuu. CyxeHue
byHKIMU.

10. O6parnas pynkius. Oynknus Bpemenn. [lousatue Gynkuonana. [Tonstue oneparopa.

11. OtHomienus. 3amaHue OMHAPHBIX OTHOIICHUH.

12. CgolicTBa OMHApHBIX OTHOIIEHUH (Teopemsbl). IIpuMepsl OTHOIIEHUI: OTHOIIEHUE TOX[e-
CTBa, peICKCHBHBIC OTHOIICHUS, HPPEPIICKCUBHBIE OTHOIICHUS, CHAMMETPHYHBIC OTHOIICHUS, TPAH3U-
TUBHBIC OTHOIICHUSI, AHTUCUMMETPHUYHBIE OTHOIIICHUSI.

13. OTHOomIeHHE YKBUBAJICHTHOCTH. JlemMma o pa3OreHur MHOXKeCcTBa Ha Kiacchl. CBOMCTBA OT-
HOIIEHUS SKBUBAJIEHTHOCTU. OTHOIIEHUE MOPSIKA.

14. Koneunblie 1 OECKOHEUHBIE MHOKECTBA.

15. CyerHble ¥ HecUeTHBIE MHOKeCTBA. CBONMCTBA CUETHBIX MHOYKECTB.

16. DOxBuBameHTHOCTH MHOXECTB. Teopema I'. Kantopa. Teopema Kantopa-bepuireiina.
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17. BepxHss ¥ HWXKHSASA I'PaHULBI MHOXECTBA. TeopeMa 0 BEPXHUX M HWKHUX TPaHHILAX IOJ-

MHOKECTBA.

18. ITousiTue MoutHOCTH MHOKECTBA. Akcuomatuka Llepmemno-Openkens

19. Onpenenenue rpada. I'pad. OprueHTUPOBAHHBIN, HEOPUCHTHPOBAHHBIN TpadBbl.
20. Perynspusie rpadsl. Hynb-rpad.

21. lonusrii rpad. [TnaronoBsl rpadsl. JBynonsHbIe Tpadbl.

22. Uzomopdusm rpados. [loarpad. Yactuunsrii rpad.

23. Oneparnuu B rpade. Onepanus ynaneHus: pedpa. Onepamnus yaaaeHus BEpITHHBI.
24. Omneparus BBeneHus pedpa. Onepanusi BBEJACHUS BEPITUHBI.

25. Onepanus oobeaunenus rpados. [Ipoussenenue rpados. CausHIE BEPIIUH.

26. Omneparus crsaruBanus pedpa. Oneparus paciierieHus BEpIIUHBL

27. Omnepanus coequnenus rpados. Oneparus gqonoidHeHus rpada. Teopema o cymme creneHen

BepIIuH rpada.

¢doB.

28. CoiicTBa rpad)oB. MapuipyThl, IUKIbI, CBI3HOCTb.

29. CsoiicTBa peryisipHbsix rpagoB. CBoiicTBa nByn0nbHBIX IpadoB. CBoOWCTBA CBA3HBIX I'pa-

30. Merpuueckue XapaKTepUCTUKH CBSI3HBIX TpadoB.

31. CaoiictBa 3iinepoBbix rpadoB. CBOHCTBa raMUIBTOHOBBIX TPadoB.

32. MHoxecTBa BHYTpEHHEH U BHEIIHEH ycTOMYUBOCTH rpada.

33. MarpwuuHnble ipencTaBiieHus rpada. MaTtpuiia cMeXHOCTH rpada.

34. Teopema 00 nzomopdusme rpadon. Teopema o drciie MapIIPyTOB JJIUHBI K.

35. Marpuna uHuaeHmn. JJoctukuMocts. Marpuiia J0CTHKUMOCTeH rpada.

36. Marpuiia KOHTpAOCTHXKUMOCTeH rpada. Matpuna Kupxroda.

37. Xapakrepuctuku rpagoB. Packpacka rpador. XpoMaTuueckoe Yrclio.

38. IlpaBuibHag packpacka. [IpakTuueckue 3agauu, CBOIAIIMECS K 3a7a4€ PACKPACKHU.
39. lepeBbs. Onpenenenue nepesa. CBONUCTBA 1E€PEBLEB.

40. Teopema o mpencTaBieHUN rpada Kak gepesna.

41. Teopema o cymme creneneit rpada. Cesaznocts rpada. Jlepeso.

42. Nzomopdusm rpados. OTHOIICHHE MOPSAIKA U OTHOIICHHWE YKBUBAJICHTHOCTH Ha rpade.
43. OpuentupoBanHbie rpadsl u gepeBbs. Oprpad. XapakrepucTiuku oprpada.

44. Teopema 0 cymMMe CTerneHel BepIirH oprpada.

45. OpuentupoBanHoe aepeBo. OnpeneneHne myTel SKCTpeMaIbHOW JUTHHBI B oprpade.
46. DnemeHTHl KOMOMHATOpHUKHU. [IpaBuino cymmel. [IpaBuiio mpsiMmoro mpou3BeACHUS
47. Pa3menieHus ¢ moBTOpeHUsIMU. Pa3menienus 6e3 moBTOPEHUH.

48. IlepecranoBku. Couetanus. CodyeTaHus ¢ IOBTOPEHUSIMH.
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49. ITonunomuHanbHas Gpopmyna. CyOdakTopHasl.

50. bunom Herorona. CoiicTBa OMHOMUHAIBHBIX KO (UITUEHTOB.

51. Mertoa peKyppeHTHBIX COOTHOILICHUH.

52. PelieHne TMHEUHBIX PEKYPPEHTHBIX COOTHOIICHHIA.

53. JluneiitHbie PEeKYPPEHTHBIE COOTHONICHUS C TIOCTOSIHHBIMU KOA(PMUITUESHTAMH.

54. Ilonarue npousBozsmei GyHkuu. MeToa BKIIOYEHUH U UCKITIOUEHUH.

5.3. IlIkaJibl OLlEHKH 00pa30BaTeJIbHbIX JOCTHKECHHU I

PeliTuHrOBas OllEHKA 3HAHWI SABJSICTCS HHTETPATBHBIM IMOKa3aTelleM KaueCcTBA TEOPETHUCCKHUX U
MPAKTHYECKUX 3HAHUN U HABBIKOB CTYJEHTOB IO JUCIUIUIMHE U CKJIQIBIBACTCS M3 OIICHOK, MOJYICHHBIX
B XOJIe TEKYIIEro KOHTPOJS U MPOMEKYTOYHOW aTTecTanuu. Pe3ynbTraTel TEKyIero KOHTPOJS U TPO-
MEXKYTOUHOM aTTeCTally MOABOISATCS 110 IIKajie 0aTbHO-PEUTHHTOBOW CUCTEMBI.

[Ikana kKaxa0ro KOHTPOJILHOTO MEPOIMPUSTHUS JICKHUT B mpenenax ot 0 70 yCTaHOBIEHHOTO Mak-
CUMaJIbHOTO Oajula BKJIIOYHATENILHO. MToromass arrecranus II0 OUCHUAIUIMHE oleHuBaercs 1o 100-
OaJITLHOM IIKaJe W TPEJCTaBIsAeT coOO00M CymMMy OamioB, 3apaOOTaHHBIX CTYJACHTOM IPH BBIMOJHEHUU
3aJlaHuil B paMKax TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIsl. MITOroBas orieHKa BBICTABISIETCS B COOTBET-

CTBUH CO CJICIYIOLIEH IIKAJION:

CymmMma 6amtoB | Onenka mo 4-ex 6amipHOW OreHka TpeOoBaHMs K YPOBHIO OCBOCHHUIO YUEOHOMH
HIKaJIe ECTS JACLIUTIIUHBI

OneHka «OTJIMYHOY» BBICTABISETCS CTY IEHA
Ty, €CIId OH [IYOOKO W TPOYHO YCBOWII
MPOrpaMMHBIN MaTepHall, UCUEPIBIBAIOIILIE,
MOCIIEIOBATEIPHO, YETKO U JIOTUYECKH

90-100 5 — «omnuunoy A N
CTPOWHO €ro H3IJlaraeT, yMeeT TECHO YBS-
3bIBaTh TEOPUIO C MPAKTUKOM, MCIIONIB3YeT
B OTBETE Marepuais MOHOTpadUIeCKOH U
TEPaTypHI.
85-89 B O1eHKa «XOpOIIO» BBICTABJISETCS CTYJICHA
75-84 C Ty, €CJIH OH TBEPJO 3HAET Marepual, rpa-
4 — «xopouio» MOTHO W TIO CYIIECTBY H3JIaraeT ero, He
70-74 JIOTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B
D OTBETE Ha BOIPOC.
65-69 OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISA

€TCA CTYACHTY, €CJIM OH HMCECT 3HaHU:
TOJILKO OCHOBHOTO Marcpuajla, HO HC

3 _ «dosnemeopumension YCBOWJI €ro JCTaJIel, JAOMYyCKaeT HETOYHOA

60-64 E CTH, HEJOCTaTOYHO MPaBUIIBHBIE (POPMY-
JUPOBKH, HAPYIICHUS JIOTUYCCKOU ITOCIIC
JOBATENIbHOCTH B W3JIOKEHUU MPOTPAMM-
HOT'0 Marepuala.
2 — «HeyooesnemeopumeJib OueHka «HEVIOBIETBOPUTEIHHOY» BBICTABA
Hwuxe 60 4 P F 1 ya P

HO» JSIETCSI CTY/ACHTY, KOTOPbI HE 3HAeT 3Ha-
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YUTEIBHOW YaCTU NPOTPAMMHOIO MaTepH-
aja, JIOIMYCKaeT CYIIECCTBEHHBIEC OIIMOKH,
Kak mnpaBuno, omeHka «HEYJOBIECTBOPH-
TEJTHHO» CTABHUTCS CTYJEHTaM, KOTOpPbhIE HE
MOTYT MPOJOJKUTH 00ydeHue 0e3 J0moJ-
HUTEJIbHBIX 3aHSATUM 1O COOTBETCTBYIOUIEH
JUCLIAIIIIMHE.

6. YYEBHO-METOJNYECKOE I UTHO®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI TUCHUATIIMHBI

OcHoBHas JuTEpaTypa

1. ®.A. HoBukos. [luckpeTHas matremMaTka st nporpammucto; C-t IlerepOypr, Ilurep, 2009 r.

2. CA. HlamopeB. JluckpetHas wmarematruka. YueOHoe mocodue. C-t IletepOypr, «bXB-
[TerepOypr», 2007 r.;

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

4. FO.II. Ulesenes, JI.A. Ilucapenko, M.1O. llleBeneB. COOpHUK 3a/1a4 MO TUCKPETHOW MaTeMaTH-
ke. . C-t [TerepOypr, «Jlanby, 2013 .

5. JILA. IlloioMoB. OCHOBBI TEOPUU NTUCKPETHBIX JTOTMYECKUX BBIYMCIUTEIBHBIX YCTPOMCTB., C-T
[TetepOypr, Jlanp, 2011 r.

6. B.B. AnekceeB. D1eMeHTHI TEOPUU MHOXKECTB. MeToauueckoe nmocodue no kypey «/luckpernas

marematuka», Cap®TU HUAY MUDU, Capos, 2015 r.

JonosiHUTeILHAS JINTEPaTypa

7. C.H. Ilo3anskos, C.B. Peibun. {uckpernas maremaruka. M., «Akagemus», 2008 r.;

8. I'mamkos JI.A., Kypeiiuuk B.B., Kypeunk B.M. /luckpernas matemaruka. M., ®usmaraur, 2014
I.

9. O.E. AkumoB. [luckpernas matematuka. Jloruka, rpymmsl, rpadsl. Mocksa, JlabopaTopus 6a3o-
BBIX 3HaHUM, 2001 T.;

10.I'.I1. T'aBpunoB, A.A. CanokeHKo. 3ajayd ¥ YOpPaXHEHUsS IO AMCKPETHOM MmaTematuke. M.,
®usmaraur, 2004 .;

11. C.B. Cynonnaros, E.B. OBunnnukoBa. /uckpernas matemarnka. UHOPA-M-HI'TVY, 2009r.

12. B.B. AnekceeB. DnemeHTHl Teopuu rpadoB. Meroaumdeckoe mocobue mo Kypcy «JluckperHas
Maremarukay, Cap®TU HUAY MUDU, Capos, 2015 .

13. 10.1. Kynunos, ®@.®. [Tamenko. OcHoBbI coBpeMeHHO uHpopmatuku. C-1 IlerepOypr, Jlanb,
2011r.
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Pecypcol UnTepHer:
14. www.sarfti.ru YdyeOHO-MeTOIUYECKHUE TTOCOOHS.;

15. http://window.edu.ru/resource/ Poccuiickoe o6pa3oBanue. EquHoe okHO gocTymna Kk 00pa3o-
BaTEJILHBIM pecypcam;
16. http://www.i-exam.ru. denepanbHbI HHTEPHET-3K3aMEH B cdepe mpodeccnoHaIbHOTO 00-

pa3oBaHUsI.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM JUCIIH-
IIJIMHbI

Y4eOHasi cTaHAapTHAS AYAUTOPUS C MYJIbTUMEANITHBIM OCHAIIICHHEM (HOYTOYK, TPOEKTOD,
9KpaH), MO3BOJIAIOIIAs PEaTU30BaTh TPYIIIOBOM METO1 ayIMTOpHOTo 00y4yeHus. KomnbroTepHbIii kitacc
C BBIXOJIOM B ceTh Internet 1yist opraHu3anyy caMoCTOSITENbHOM pabOThI ¢ UCTIOIB30BAHUEM HHTEPHET-

pecypcoB. UUTanmbHBIN 3aJ1 111 OPTaHU3aIliH CAMOCTOSTEIILHON PabOThI CTYJECHTOB C JINTEPATypOil;

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

N3yuenune kypca «JluckperHas maTeMaTHKa MpEAToNiaracT HCIOJIb30BaHHWE 00pa30oBaTEIbHBIX
TEXHOJOTHUH:

- FDVHHOBOfI MCTOA ayAUTOPHOI'O OGV‘IGHI/IH, 4TO CO34acCT AJId CTYACHTA IIPUBBIYHBIC MCTObI, a

TaKXKC I/IHTepaKTI/IBHO-O6p3.30BaTeJII>HO€ MMPOCTPAHCTBO,

- KEHC-METOJ M €r0 PasHOBUAHOCTH (MOJIEIMPOBAHKUE, CHCTEMHBIN aHaJIN3, MPOOJIEMHBIA METOI,

METOJ Kiaccu(UKaluu, UTPOBOM METOJ, «MO3TOBOM INTYPM», TUCKYCCHS), TO3BOJISIONINHA pa3-
BUThH Y CTYJICHTOB YMEHHE aHAIM3UPOBATh MMOCTABICHHYIO 3a/7a4y, OICHUBATh M BBIOMPATH OI-
TUMaJbHBIA BapUAHT €€ PEIICHUs, COCTABIAThH IUIAH €€ PEIIeHUs, BhIpadaThIBATh yCTONYMBHIE
HaBBIKH PEUICHUS MPAKTUYECKUX 33ad. IJTOT MOAXOJ IIeJIeCO00pa3HO UCIOIh30BATh MPH MPO-
BEJICHUM TPAKTHUUECKUX (CEMHUHAPCKWX) 3aHATHUN MO pasjiejaM Kypca 4TO TMO3BOJHUT MPHOOpe-
TaTh CTYJCHTAM CIICAYIONIHE KOMITCTCHITHH:

a. — YMEHHME OLEHHTb CJIOKHOCTbH IIOCTaBJIEHHOH 33/1a4H;

b. — yMeHHe onpeaenauTh TpeOyeMylo Jis ee peleHHs HH(OPMAIIHIO;

C. — YMCHHE IPaBUIBHO ONPEACITUTh BOZMOKHBIC BAPUAHTHI €€ PEIICHUS;

d. — yMeHue onpeaensaTh mpoodJeMbl TOUCKA AOTOTHUTEIHFHOM HHPOPMAIINH;

€. — YMEHHE IPOTHO3UPOBATH yTH PA3BUTHUS HCCIIETyEMOT0 BOIIPOCA;

- DJIEeKTpoHHOe oOydeHue (e-learning) pekOMEeHIyeTCsl CTyACHTaM MpPH OPraHU3aldd CaMOCTOS-

TeIbHOU paboThl HA/I pa3zesiaMu Kypca;
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- TEKYIIHUY MOHUTOPHHT, TO3BOJISIONIMNA IPOBECTH aHATIN3 MPHOOpPETaeMbIX KOMIIETCHIUHN (3Ha-

HUM, YMEHUH, HABBIKOB) IO pe3yJibTaTam

a. aKTUBHOCTU Ha ayJUTOPHBIX 3aHATHSIX;

b. Tekymero (py0exHOTO) KOHTPOJIS;

C.  BBINOJIHEHUS UHIMBHUYaJIbHBIX 3aJJaHUI;

d. TPOMEXYTOYHOTO KOHTPOJIS,

a TaK)Ke OLICHUTD:

CTeNeHb MPOPabOTKU TEOPETUUECKOro MaTepuania (M3y4eHue TEOPUN);

b. mpeaBapUTENbHBIN ypOBEHb MOJYYEHHBIX 3HAHUH (CAMOKOHTPOJIB);

C. CHUCTEMaTHYHOCTb U I0OPOCOBECTHOCTH MPHOOPETEHUS MPAKTUYECKUX HABBIKOB (paboTa
Ha MPaKTUYECKUX 3aHATHUIX, CBOEBPEMEHHAs C/laya MHAWBHUIYyaJIbHBIX PaldoT);

d. creneHb TBOPYCCKOI'O IMMOoJAX0/Ja K U3YyYCHHUIO MaTCpHrajia.

9. METOANUYECKUE PEKOMEHJAIIMU CTYAEHTAM 110 OPI'AHU3AIIHU
N3YYEHUA JUCHUITVINHBI

— CamocrodaTenbHO TpopadaThIBaTh JEKIIMOHHBIN MaTepuan Juist 0oJjiee MOJTHOTO YCBOCHUSI MaTe-
puana;

— B y4eOHOM mporiecce MpH BHIIOIHEHUH JTAOOPAaTOPHOTO MpakTHKyMa 3(PQPEeKTHBHO HMCIOIB30-
BaTh METOJIMYECKHE TTOCOOUS U METOAMUYECKUI MaTeprall 0 TeMaM JIabOpaTOpHBIX paboT;

— AKTHBHO HUCIIONIB30BaTh MIHTEpHET-peCcypehl A MOMYyYeHHS aKTYaJIbHOTO MaTepuaia 1o u3yda-
€MOM JUCIUTIINHE;

— AKTHUBHO HUCHOIB30BaTh VIHTEpHET-pecypchl Isl OOHOBJIEHUSI HHCTPYMEHTAIbHON 0a3bl (CUCTEM

POrpaMMUPOBAHUS, UHCTPYMEHTAIBHBIX Cpell ¥ T.J1.) IPH BBITIOJIHEHUH JTa00paTOPHBIX padoT.

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusiMu OC BO HUAY MUDU k obs3aTensHOMY
MUHHUMYMY COJEp)KaHUSI OCHOBHOW 0OO0pa3oBaTeIbHOM MPOrpaMMbl IO HAMNPABICHUIO IOATOTOBKH

09.03.02 MuadopmMaimoHHbIE CUCTEMBI U TEXHOJIOTHH

ABTOP(BI) B.B. Anekcees

Penien3enTsl 1O.H.leprorun

CornacoBaHo:

3ag. kadenpoit BUT B.C.Xonymkun
PykxoBonurens OI1 B.C.Xonymkux
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