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1. IEJU U 3AJAYA JUCITTATIINHBI

Mean

Co3natpe ycnoBus (POpMUPOBAHMS y CTYAEHTOB IUIAT(OPMBI Ul OBJIAACHUS JUCKPETHBIMU
MOJIENISIMU, KaK OCHOBOW COBPEMEHHOH MH(OPMATHKH, HAYYNUTh MOAOUPATH HY>KHBIE METOJBI IS
pELICHUs] MOCTABJICHHBIX 3a]a4, HAy4YWUTb MPABWJIBHO PACIPEAEIATh BPEMs C LIEJIBIO BBIIOJIHUTH
3a/1a4U B ITIOCTABJICHHBIE CPOKH.

3agaun:

— Pa3BUTUC MCTOOOB pa6OTBI C JUCKPCTHBIMU MOACIAMHU MAaTCMATUKU, KOM6HHaTOpHBIMI/I

METOJaMH MCCIIEI0OBAHNN;

— cozzanue 0a3bl 1711 OCBOCHUS OCHOBHBIX KypcoB 1o nukiy UT;

— (hopMUpPOBaHME Y CTYJCHTOB HaBBIKOB CAMOOPIaHU3ALIUY;

— (opmupoBanue NpoPecCHOHATHHOTO MBIIIIICHHUS.

2. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnasg aucuumuinHa (MOAYNb) OTHOCHUTCS K OOS3aTENbHOM YacTH MPOTPaMMBI H
U3y4aeTcs Ha BTOPOM Kypce.

2.2. JIns u3y4eHus: NaHHOW y4eOHOHN TUCIMITIMHBI (MOIYIIs) HEOOXOIMMBI 3HAHUS, YMEHHS U
HaBBbIKM, C(OPMUPOBAHHBIE NPU HM3YYCHMH MAaTEMaTUYeCKMX TUCUMIUIMH M WH(POPMATUKU B
JIOBY30BCKOMU ITOATOTOBKE U HA IIEPBOM KypCe.

2.3. Ilepedenpb mocienyromuX y4eOHBIX AUCLUIUIUH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHUS,
yMEHUS U HaBbIKH, (OpMHUpyeMble NaHHOW ydyeOHOM mucuumuinHou: llepeueHp mnociemyronmx
y4eOHBIX JUCUUIUIMH, JI1 KOTOPBIX HEOOXOAMMBI 3HAHUSL, yMEHHUS U HAaBBIKH, HOpMUpPYEMbIE TaHHON
yueOHOM AucuMmiauHon: JluckpeTHble CTpyKTypbl, CTpyKTypbl JaHHBIX, TeopHus BEpOSITHOCTEH U
MaTeMaTH4YeCcKasl CTaTUCTHKA, MaTemaThueckas Joruka, IHTeneKkTyanpHblii aHaJIn3 JaHHBIX.

3. TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUSA JUCLHHUITTINHbI

IIporiecc ocBoeHMs AMCLUIUIMHBI HampaBieH Ha (JOpMUPOBAHHE KOMIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuii) B coorBerctBur ¢ ®I'OC BO no cooTBeTCTBYIOLIEMY HAlpaBICHUIO
MOJATOTOBKH.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4YCHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHIAMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

Nuauxkaropsl
Komnerennus . PesyabTarhl 00y4eHust
KOMIIeTCHI I
VYK-1 Cnocoben WK yxi.1 YMmeer omnpenensaTe yCIOBUS B
OCYLIECTBIISATh IIOUCK, AHanusupyer 3ajady,|3asaqax.
KPUTHUYECKHUM aHaIN3 U CUHTE3 |BBIIEIISIS ee 0a3oBbIE
uHpOpMalLnH, TPUMEHSTh COCTaBJISIOLINE
CUCTEMHBIN MOJIXOM JUIs
pELIEeHUs] NOCTABJIEHHBIX 3a7a4
NIK vki2 VYMeeT BBUICIATHL IJIaBHOE B
Onpenensier U paHXHUPYET|yCIOBUSIX 3ajad. Brnageer
uHpopMaluio, TpedyeMyto JUII|MeToJaMu  IIpuBeIeHUsT GopMyT K
peuieHus ITOCTaBJIEHHOM |aKCHOMaM.
3a/1a4u
MK vyki3 3HaeT CIIOCOOBI MOuCKa
OcyiecTBiser MOUCK|UCTOYHUKOB ~ MHPOpPMALUU  TO
uHbopMalUK AN PEUIeHMs |pa3IMYHbIM TUIIaM 3allpOCOB
IIOCTAaBJIEHHOW  3aJauu IO
Pa3IMYHbBIM THUIIaM 3aIIPOCOB




Ywmeer HCKaTh
nHpopManuu  Ha
HHOCTPAaHHOM A3bIKax
Bnageer  cmocobamu  moucka
UCTOYHUKOB  HMH(pOpManMM  Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaX

NCTOYHHUKU
PYCCKOM  H

WK vki.4
[Ipu oGpaboTke mHpOpmMaIUu
orinnyaer (akThl OT MHEHHH,

MHTEpIIpETAInH, OIICHOK,
dbopmupyer COOCTBEHHBIC
MHEHUS u CY)KICHUS,

APTYMCHTUPYCT CBOU BLIBOJBI,
B TOM YHCJC C MPUMEHCHHUEM
¢uI0cOPCKOTO TOHATUHHOTO
anmapara

3HaeT  CImOCOOBI  HAXOXKICHUS
CJIEACTBUM U3 ITOCKIIOK

YMeeT HaxXoAuTh CICACTBUS U3
ITOCKIIIOK

Brnaneer TexHukon pemieHus 3aaad
Ha HaXOXJCHHE CICACTBHH U3
IMOCBLIOK

OIIK-1 Cnoco0eH npuMeHSTh
(dyHIaMEHTaJIbHbIC  3HAHMS,
MOJIyYCHHBIC B obnactu
MaTEeMaTHYECKHUX (vn)
€CTECTBEHHBIX u
UCTIOJIb30BaTh B
npodeCcCHOHAILHON
JeSITeIIbHOCTH

u
HayK,
ux

MK orxi.1
3HaeT OCHOBBI MaTEMAaTHUKH WU
BBIYMCIIUTEIHHOW TEXHUKH.

3HACT OCHOBHBIC IMOHSTHS TCOPHH
MHOYECTB, KOMOHMHATOPHOTO
aHaM3a, TmpaBWiaa  pabOTHl ¢
CyMMaMH,  OCHOBHBIC  METOJIbI
JIOKA3aTeIbCTB ~ MATeMAaTHYECKUX
YTBEPKICHUM.

'YMeeT Ha mpuMepax pacKpbIBaTh
COJICpKaHUE OCHOBHBIX TOHSTHIA
TeOpUn MHOKECTB,
KOMOWHATOPHOTO aHalIu3a, MPaBUII
paboThl C CyMMamH, OCHOBHBIX
METO/IOB JI0Ka3aTebCTB
MaTEMaTHYECKHUX YTBEPIKICHUH.

Biageer OCHOBHOM
TEPMHHOJIOTHEN TEOPUU MHOXKECTB,
KOMOMHATOPHOT'O aHAJIM3A.

NIK onki2

Pemraer CTaH/IapTHbBIC
npodeccuoHanbHbIe 3a/1a4l C
MpUMEHEHUEM
MaTeMaTHYEeCKUX 3HaAHUMN

3HaeT MCTOAbI pCHICHUS
CTaHJAPTHBIX 3a1a4 TCOPUHU
MHOXKCECTB, KOM6I/IHaTOpHOl"O
aHajm3a, CIIOCOOBI J0Ka3aTcIbCTB.
YMmeer peliaTb CTaHAAPTHLIC
3aaa4u TCOPUU MHOXKCCTB,
KOM6I/IHaTOpHOFO aHaJIn3a.

Brmageer  meromamm  pemieHus
CTaHapTHBIX 3aJa4y  TEOpHH
MHOKECTB, KOMOWHATOPHOTO

aHaJm3a, CIIOCOOBI J0Ka3aTCJIbCTB.

NJK ornki 3
Cnocoben
TECOPETUYECKHE
IKCIIEPUMCHTAJIbHBIC
HCCIeN0BaHUS
npodeccroHanbHOI
JEATENLHOCTH

IMpOBOAUTDH
u

00BEKTOB

3HAST OCHOBHBIC ITOHSTHS TEOpHUn

MHOKECTB, KOMOHWHATOPHOTO
aHaiu3a, MmpaBuiga paboThl ¢
CyMMaMH, OCHOBHBIE  METOIbI
JIOKA3aTeNbCTB  MaTeMaTUYECKUX
YTBEPXKIACHUM.

YMeeT  NpUMEHSTb  OCHOBHBIE
NOHSTHSL  TEOPUU  MHOXKECTB,




KOMOMHATOPHOTO aHanusa
TEOPETUUYECKHUX HCCIIEIOBAHUSAX.
Biageer Meromamu npUMEHEHUs

B

OCHOBHBIX TTOHSITHIA Teopuu
MHOXECTB, KOMOMHATOPHOTO
aHanm3a B TEOPETUUYECKUX
MCCJIEIOBAHMSIX.
YK-6 Cnocoben ympaBisars MK vie.1 Ymeer HCIIOJIb30BATh
CBOUM BpeMeHeM, [MIcronb3yeT HHCTPYMEHThl H|UHCTPYMEHTHI u METO/IbI
BBICTPaUBaTh U PEAIN30BbIBATH|METOAbI yIOpaBlIeHUS | yIIPaBICHUS BpEMEHEM npu
TPACKTOPHUIO CaMOPA3BUTHUSI HA|BPEMEHEM TMPU BHIIIOJIHEHUH | BHIMOJIHEHUN KOHKPETHBIX 3aj1ad,
OCHOBE MIPUHIIMIIOB|KOHKPETHBIX 3a/1a4, MPOEKTOB,[TPOEKTOB,  MpPH  JOCTH)KEHUU
00pa3oBaHUsl B TEUEHUE BCEMU|MpHU JOCTHKEHHH | [TOCTABIICHHBIX LIeNei
KU3HU MOCTABIIEHHBIX IIesIel Brnageer WHCTPYMEHTaMH u
METO/JaMH YIIPaBJICHUS BpPEMEHEM
IOpU  BBHIMOJHEHUH KOHKPETHBIX

3aaa4, IMPOCKTOB, IMPHU AOCTHIKCHUU
MOCTaBJICHHBIX 1ieeH

NIK vke.2

Omnpenenser 3aJaun
CaMOpPa3BUTHUS u
npo)eCCHOHATILHOIO  POCTa,

pacmpenienser MX Ha JI0JIro-,
CpeAHe- U KpaTKOCPOYHBbIE C
000OCHOBAaHHUEM aKTYaJIbHOCTH
u oIpeJieIeHueM
HEOOXOJUMBIX PECYpCOB IS
UX BBIMOJHEHUS

YMeer kinaccupUIUpPOBaTh 33Ja4u
B COOTBETCTBUM C BpEMEHEM
BBIITOJIHCHU A n OIpCaACIIATh
HEOOXOAMMBIE PECYpChl JUIS HX
BBIITOJIHCHU A

NJIK vke.3

Hcnons3yer OCHOBHbIE
BO3MOYKHOCTH Y WHCTPYMEHTHI
HENpepbIBHOIO  00pa3oBaHus
(oOpa3oBaHusl B Te€UECHHUE BCei
KHU3HM)  JUId  peau3aluu
COOCTBEHHBIX MOTPEOHOCTEH C
y4eToM JUYHOCTHBIX
BO3MOYKHOCTEH,  BPEMEHHOMU
NEPCIEKTUBBI pa3BUTHS

NEeSATeIbHOCTH U TpeOOBaHU
pBIHKA TpyJa

3HaeT MH(OPMALMOHHBIE PECYPCHI

JUIs  pealM3allud  COOCTBEHHBIX
norpebHocTel c y4ETOM
JIMYHOCTHBIX BO3MOXHOCTEH,
BPEMEHHOM NEPCIIEKTUBBI Pa3BUTHUS
JeSITeIbHOCTH M TpeOOBaHMIA
pBIHKA Tpyla

YnMmeer IIPUMEHSATH
WH(POPMAIIMOHHBIE PECYPChl LIS
peanu3anuu COOCTBEHHBIX
norpebHocTel c Y4ETOM
JIMYHOCTHBIX BO3MOXHOCTEH,

BPEMEHHOM NEPCIIEKTUBBI Pa3BUTHUS
NEeSATeIbHOCTH M TpeOOBaHMA
pBIHKA TpyJa




4. COAEPKAHUE U CTPYKTYPA JTUCIIUIIJIMHbI

O0BbeM TUCIUIUTMHBI COCTABIISIET 4 3a4eTHBIX enuHull, 144 gaca, B TOM yucie 35 4acoB Ha KOHTPOJIb, TPAKTUUYECKasl MOJATOTOBKa 144.

dopma NpoOMEKyTOUHON aTTeCTalluu: 3 CEMECTP - IK3AMEH.

4.1. CONEPXKAHME JUCIHUATLINHBI, CTPYKTYPUPOBAHHOE I1O TEMAM, C YKA3AHUEM BHUJ0B YYEBHBIX 3AHATHUI 1 OTBEJIEHHOI'O HA HUX

KOJIMYECTBA AKAJJEMUYECKHUX YACOB

Buasbi yueOHoO# paGoThl, BKJIOYAA
CaMOCTOSITEJIbHYIO PadoTy 00y4Yarommuxcs u

TPYA0EMKOCTb (B Yacax)

Dopmbl
KounrakTHas padoTa
Ce TeKyLlero
Ne NpenoaaBaTeisi ¢ 00y4alIUMHUCH
/ Pa3est IUCHUIIMHBI/ TEMbI Mec Camoctosi | KOHTPOJIs
n p CeMuHApPCK
TeJIbHAsg | YCIIEBAEMOCTH
ue
Jlekuuu | (mpakTHuec Kontpoas | pabora +
1 P o0y4eHusi | KOHTPOJIb
Kue
3aHATHS)
1 [MareMaTtnyeckre OCHOBBI 3 2 2 4 TeCT
Tema 1. CriocoObI 10Ka3aTenbCTBA MATEMATUYECKUX YTBEPKICHHIA 3
2 |OCHOBBI TEOPUU MHOXKECTB 14 14 28 TecT
Tema 1. MHOXkeCTBa U Ollepaliiy HaJl MHOKECTBAMU.
Tewma 2. OTHOLIEHUS.
Tema 3. OyHKUIMH.
Tema 4. OTHomIEHNE TIOpSAAKA
3 |CymMmbl 4 4 2 6 TeCT
Tema 1. KoHeuHble CyMMBI.
Tema 2. beckoHEUHbIE CyMMBI.
4 |KomOunaropuka 14 14 4 28 TECT
HToro yacon 34 34 10 66




4.2. IIVIAH BHEAYJUTOPHOI CAMOCTOSITEJIbHOM PABOTBI OBYUYAIOIIUXCS MO JUCHUIIIAHE

CamocTosiTeIbHAast pa6oTa 00y4alomuXcs YuyebHo-
MeTOHYECKOe
Cemect Ha3Banue pa3ieia, TeMbl Bux Cpoxu 3arparei Ouenotroe oGecnieueHne
P i CAMOCTOSATEJIBbHO | BBIIIOJIHEH BpEMEHH CpeaACTBO CAMOCTOSTEILHO
il padoThI usi (uac.) N
i padoThI
1-a YMO
VUIITUn fToJIoBHHa PACIONIOKEHO B
MareMaTu4eckrue OCHOBEI Kypca + 4 TECT 1OC Ed
MOJArOTOBKA uca Ha
K 9K3. CTpaHUlIe Kypca
1-s YMO
VUIITHn froJIoBHHa PacIosI0kKeHO B
OCHOBBI TEOPHH MHOKECTB Kypea+ 26 TECT MOC Ed
MOJArOTOBKA uca Ha
K 9K3. CTpaHHIIEe Kypca
2-51 YMO
VUIITUn foJoBHHa PaCIONOKEHO B
CyMMBI Kypea® 4 reet MOC Ed
IOATr0OTOBKA uca Ha
K 9K3. CTpaHHIIE Kypca
2-51 YMO
VUIITHn HOTTOBHIA PacIoJIOKEHO B
KomOunaropuka Kypca+ 32 TeCT 1OC Ed
MHOJTOTOBKA uca Ha
K 9K3. CTpaHHILE Kypca
O611ast TpyA0EMKOCTh CAMOCTOSATEIbHOW paboThl IO JUCIMILIMHE (Yac) 66
W3 HUX 00beM caMOCTOSTENBHON pabOTHI C UCIIOJIB30BAHUEM DIIEKTPOHHOTO O0yUEHUS U 66

JIMCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac)

Buowvl camocmosmenvuoii pabomei:
P — nanucanue pegpepama, /| — noocomoska ooxknada, Y — evlnoninenue ynpaxcueruil,

O — nHanucanue scce, IIm — evinoanenue npoexma, K - ketic-3adanue, Il — nopmeponuo,
U — unghopmayuonnsiii nouck, Ilps — npezenmayus, JI — uzyuenue numepamypol,
T (no orcenanuro) — 3anonnenue mabauyvl Jonunvr O2n «3nan, xomen y3uamo, y3HAL»




Hn (no scenanuro) — 3anonnenue madauyvi, cooepascawjei 4 cmonoya — «Vy - yowce 3uan, «+» — Hosoe, «-» — Oyman unave, «?» — He NOHSI,
ecms ONPOChHL.

4.3. COIEPKAHUE YYEBHOI'O MATEPHAJIA

1. 1 MaremaTnyeckue OCHOBBI:
Tema 1. CriocoObI JOKa3aTenbCTBa MATEMAaTHUECKUX YTBEPIKICHHUM.
Pa30op ciywyae. MeTo oT mpoTUBHOTO. MeTo1 MaTeMaTUYeCKON HHTYKIIUU
2 OcCHOBBI TEOPHH MHOMKECTB:
Tema 1. MHOXecCTBa U onepaluy HaJl MHOKECTBaAMHU.
[TonsTne muoxectna. ITycroe u yHuBepcanpHoe MHOXKECTBO. CIIOCOOBI ONKUCAaHUSI MHOKECTBA. DJIeMeHT MHokecTBa. [logmuoxkecTBa. CoOCTBEHHBIE U
HecOOCTBEHHBIC MOJMHOXKeCTBa. Teopema 0 uncie MoAMHOKECTB KOHEUHOT0 MHOXKecTBa. Oniepaliny HajJ MHOKeCTBaMU (TiepecedeHne, o0beIUHEHHE,
pa3HOCTb, CHMMETPUYECKasi Pa3HOCTb, IOIOJIHEHHE, IeKapToBO npoussenaeHue). Kpyru Oinepa. MuttocTpanus onepanuil HaJy MHOKECTBaMU KpyraMu
Oitnepa. CBolicTBa onepamui.
Tema 2. OTHOIIEHUS.
OtHomenusi. O0nacTh onpesenenus, 001acTb 3HaYeHU oTHomeHus. OTHOIIeHHe, 00paTHoe K ucxoaHomy. Kommnosuius otHomeHuit. bunapusie
OTHOIIEHHs Ha MHOXKecTBe. CriocoObI 3a/1aHusl OMHAPHBIX OTHOIICHUH: IEPEYNCIICHUE FIIEMEHTOB, XapaKTePHUCTUIECKOE CBOMCTBO, rpaduK
OTHONICHHUS, MaTpHUlla OTHOIIEeHUA. PednexcuBHbie, aHTHpe(IEKCUBHBIE, CHMMETPUYHBIC, aHTHCUMMETPHYHBIC, TPAH3UTHUBHBIE OTHOIIICHHUS.
OTtHo1enune 3kBUBaieHTHOCTH. Kitaccel skBuBanieHTHOCTU. TeopeMa o kitaccax SKBUBaJIeHTHOCTU. Pa3buenne mHoxecTBa. Teopema o cBsi3u
pa3OueHus U OTHOLIEHHSI SKBUBAJIEHTHOCTH. N-MECTHOE OTHOLIIEHHE Ha MHOXecTBe. KBaHTOPHI 1 oTHOIIEHU. [Iepexoa oT KBaHTOPOB K
OECKBAaHTOPHOM 3aIHCH.
Tewma 3. @yHKIMH.
Oyukyy. UHbEKTUBHBIE, CIOPbEKTUBHBIE (QYHKIIMU. B3anMHO-0/1HO3HaUHOE COOTBETCTBUE. PaBHOMOIIIHBIE MHOXECTBA. PABHOMOIIIHOCTH MHOXKECTB
TOYEK MHTEpBaia U MpsAMOM, oTpe3ka u npsimoil. CueTHble MHOKecTBa. PaBHOMomHOCTh MHOKeCTB N 1 NxN. Hecuetnsle MHOkecTBa. HecueTHOCTH
MHOX€ECTBA JCUCTBUTEIBHBIX YUCEL.

Tewma 4. OTHOLIEHUE TOPSAKA.
OtHomenue nopsiaka. HanOGonpmmii 1 HAMMEHbBINM 3JIeMeHThl. MakcuMaibHble U MUHUMAJIbHBIC AJIeMEeHTHI. JIMHeHHbIM mopsaok. Juarpamma
Xacce. Lenu, antuuenu B YYM. Teopema 0 HAaMMEHbILIEM YUCIIE AHTULICTIEN.
3 Cymmbl

Tema 1. KoHeunslie CyMMBI.
Koneunsie cymmbl. Curma-o0o3nauenue. CMeHa uHaekca cymmupoBanus. [IpeodpazoBanus cymMm. Curma-o6o3Hauenue. CMeHa UHIEKca
cymmupoBanus. [IpeoOpa3oBanus cymm.

Tema 2. beckoHEUHBIE CyMMBI.
beckoneunsie cymmMbl. @opMarnbHble CTENEHHBIE pAbl. Onepaluy HaJ CTENEHHBIMU PSIAMHU: CII0XKEHHE U yMHOXeHHe. CBONCTBa olepanui.
Henenwne. Iuddepennuposanne. UnterpupoBanne. Pa3noxkenne Ha cymMmmy 3J1eMEHTAPHBIX APOOEH.



4 KomOunatopuka
Tema 1. [IpaBuna cymmbl 1 IPOU3BEICHHUSL.
ITpaBuiia cyMMBI ¥ Ipou3BeACHUs. YHCI0 JBOMYHBIX IIOCIEN0BATEIBHOCTEN UTMHBI N. YUCIIO BCEX MOAMHOKECTB MHOXKECTBA U3 N-3JIEMEHTOB.
Tema 2. BeiOopku 6€3 MoBTOpEHUSI.
Bri0opku 6e3 noBTopeHus. YnopsaoueHHsle BbIOopku. Pasmenienus. IlepecranoBku. Yncno ynopsaodeHHbIX BIOOPOK. UKcno pa3MelieHui,
nepecranoBok. CBoiicTBa pa3menienuil. Heynopsinouennsie Beioopku. Coueranus 6e3 moropenuid. [lepebop coueranmid.
Tema 3. BeIOOpKH ¢ TOBTOPEHUSMH.
Br16opku ¢ moBTOpeHUsAMHU. YTIopsiAodeHHbIe BEIOOpKHU. Pasmemenns. Yucno pasmeniennid. Heynopsinouenusie Beroopku. Couetanus ¢
HOBTOPEHUAMHU. YUCII0 COUeTaHUi ¢ MOBTOPEHUAMH. YNCIIO LIEJ0YUCICHHBIX pelleHUH JTMHEHHBIX YPaBHEHUH ¢ LeJIbIMU K03 puunenTamMmu
Tema 4. bBunoMuanbHbie K03 PHUIUEHTHI.
bunomuanbubie koahdunmenTsl. CBolicTBa OMHOMUANBHBIX K03 duimentoB. bunomuansHas Teopema. [lonuHoMuansHas popmyna. TpeyronbHUK
[Mackans. Teopema o pa3ioxeHUH APOOH B OECKOHEUHYIO CYMMY .
Tema 5. [IpyHIMI BKIIOYEHHUS-UCKITFOUEHUS.
[Tpunnun BritoueHus-uckioueHus. Gynkmus Dinepa.
Tema 6. [IpousBopsiue GyHKIUH.
[MpousBosmue Gpyukuu. [TocnenoBarenpHocTs @rboHaTYN. DopMyITa n-ro wieHa nocieaoBareabHocTd OrboHauyn. Pemenne muHeHHBIX
PEKYPPEHTHBIX YPaBHEHHUM.
Tema 7. KomOuHaTOpHBIC YHCIIA.
Kombunatopusie uncna. Yucna Karanana. Yucna benna.

TEMBL.
4.3.1. IlepeyeHb CeMHHAPCKHX, NPAKTHYECCKUX 3aHATHI 1 J1a00PaTOPHBIX PadoT
Ne | Ne paszgeniam| HaumeHoBanme ceMHHAPOB, MPAKTHYECKUX U Ja00PATOPHBIX TpynoemkocTh Ouenounsbie dopmupyemble
n/H TeMbI padort (uac.) cpeacrsa KOMIIETEHIIUH
Bceero N3 Hux (MHaIMKATOPBI)*
YacoB |NMpaKTHYeC
Kasi
NMOJATr0TOBK
a
1 2 3 4 5 6 7
Pazbop cinyuaes 0,5 0,5  |ycrHbrii ompoc,| OTTK-1
IIMCbMCHHBIC 3alaHUs (HI[KOHKI 1
A
N JIKorki 2




NJKormxk1 3),

OIIK-7 MAK
OI1K7.3)

Metoz OT TPOTUBHOTO 0,5 0,5 YCTHBIH omnpoc,|OITK-1

IIMCBbMCHHBIC 3aJaHUA (I/IILKOHKI. 1

NKorxi 2 ;
NKonk1.3),
OIIK-7 (MAK
OI1K7.3)

Mertox MareMaTUYeCKOM UHIYKIIUU 1 1 YCTHBIH onpoc,|OITK-1

INNUCBbMCHHBIC 3a1aHUs (I/IHKOHKI.I,

N/IKorik1 .2 ;
NKork1.3),
OIIK-7 MAK
OI1K7.3)

ITonsatue mHOXecTBa. Ilycroe M yHUBEpPCAIbHOE MHOXKECTBO. 4 4 YCTHBIH onpoc, OITK-1

CrnocoObl  OomucaHHs  MHOXECTBA. DJEMEHT  MHOJKECTBA. TTHCEMCHHDIC 3a1aHHA (MOKomxki.1,

[TonmuoxecTBa. CoOCTBEHHBIE U HECOOCTBEHHBIE TTOJIMHOKECTBA. N IKormki1.2 ,

Teopema 0 u4nciae MOAMHOXKECTB KOHEYHOTO MHOXKECTBA. NKonk1.3),

Onepanuu HaJg MHOXKeCTBaMHU (MlepeceueHue, OoO0beIUHEHHE, OIIK-7 (1OK

Pa3HOCTb, CUMMETpPUYECKasi Pa3HOCTb, JOIMOJHEHUE, JIEKapTOBO OITK7.3)

npousBeneHue). Kpyru Oinepa. Mimoctpanus onepaunii Haj

MHOKeCTBaMu Kpyramu Jisepa. CBoiicTBa onepanui.

OtHomenus. OOnacte ompeaeneHus, o0IacTp 3HaueHW| 6 6 YCTHBIH onpoc, OITK-1

otHomieHust. OTHOIIEHHE, 00paTHOE K MCXOAHOMY. KoMrmosuist TTHCBMCHHBIC 3alaHIA (M Kornxk1.1,

oTHOLIEHUHA. buHapHble OTHOIIEHUS Ha MHOXecTBe. CrocoOsbl N Korki 2 )

3alaHsi OMHApHBIX OTHOIIEHUHN: MEPEYUCICHUE JIIEMEHTOB, NJIKonx13),

XapaKTepUCTUYECKOE CBOMCTBO, I'padMK OTHOIIEHHUS, MaTpulla OIIK-7 WMAK

OTHOIIIEHUS. PednexcusHrie, aHTUpeIICKCUBHBIC, OI1K7.3)

CUMMETPUYHBIE, aHTHCUMMETPHYHBIE, TpaH3UTUBHbBIC

OTHOIIIEHHS. OTtHoleHue SKBHUBAJIEHTHOCTH. Knaccst

SKBMBAJIEHTHOCTU. TeopemMa O KiaccaXx HKBUBAJIEHTHOCTH.

Pa3Ouenne wmHoOxecTBa. Teopema o cBA3M pa3OueHuss u

OTHOIIECHHS OKBUBJICHTHOCTH. N-MECTHOE OTHOIIEHHE Ha




MHOXkecTBe. KBaHTOpBI 1 oTHOWIEHHU. [Iepexox OT KBaHTOPOB K
0ECKBAHTOPHOM 3aIHCH.

@Oynkuun. VIHbeKTUBHBIE, CIOPBEKTHBHBIE (yHKIHMH. B3ammuo-| 2 2 YCTHBIH onpoc, OITK-1
OIIHO3HAYHOE  COOTBETCTBHE. PaBHOMOIIHBIE  MHOYKECTBA. TMCEMCHHBIC 3aJaHNA (MOKonk1.1,
PaBHOMOIIIHOCTH MHOXECTB TOUYEK MHTEPBAJIA U MPSMOMA, OTpe3Ka NKorxki 2 )
U npsmoil. CueTHble MHOKECTBA. PaBHOMOIITHOCTH MHOXKECTB N 1 N Korx1 3),
NxN. Hecuernpie MHOXkecTBa. HecueTHOCTP  MHOXKeECTBa OIIK-7 UAK
JCHCTBUTEIILHBIX YUCEIL. OIIK7.3)
OtHomenue nopsiaka. HanOGonpmuii 1 HaMMEHBIINHI AJIEMEHTHL.| 2 2 YCTHBIH onpoc, OITK-1
MakcumaabHbIle  MUHHMAJIbHBIE 2J1eMEHTHI. JINHEHHBIN TOPSIIOK. TINCHMEHHBIC 3a/aHns (UIKorx1.1,
Juarpamma Xacce. llernu, antumenn B YYM. Teopema o NKorxki 2 ,
HAaMMEHBIIIEM YHCJI€ AHTHIICIICH. NKork1.3),
OIK-7 (WK
OI1K7.3)
Koneunbie cymmbl. Curma-o0oznauenue. Cwmena wuHaekca| 0,5 0,5 YCTHBIi onpoc, OITK-1
cymmupoBanus. [IpeoOpa3oBaHus CyMM. THCHMEHHEIC 38 /1aHUA (MAKorki.1,
NKormk1 .2 ,
NKork1.3),
OIK-7 (UK
OI1K7.3)
Bbeckoneunsie cymMMbl. @opmanbHble cTeneHHbIe paabl. Onepanuu| 1,5 1,5 YCTHbIH onpoc, OITK-1
HaJ/I CTCTICHHBIMU PsIIaMU: CIIOKeHHEe W yMHOXeHue. CBOWCTBa MMCbMEHHBIC 3a/1aHMs (MOKonk1.1,
omeparuii. [lenenne. uddepenunpoanne. HHTETpUpOBaHUE. NKorki 2 )
Pa3znoxeHue Ha CyMMY 3JIeMEHTAPHBIX IpOOEii. NKonk1.3),
OIK-7 (UK
OI1K7.3)
[IpaBuna cymMmsl W npousBeAcHMs. UHMCIO  IBOMYHBIX 1 1 YCTHBIH onpoc, OITK-1
[MOCJIEAOBATENIBHOCTEN WIMHEI Nn. YHCIo BceX IOIMHOMXKECTB HACHMEHHBIC 33 laHNA (MKormx1.1,
MHOECTBA U3 N-AJIEMEHTOB. NKonk1 .2 ,
NKonk1.3),
OIK-7 (WK
OI1K7.3)
Boibopku  6e3  moBTOpeHUs.  YNOPSAOYEHHbIE  BBIOOPKH. 1 1 YCTHbIH onpoc, OITK-1
Pasmemnienus. IlepectanoBkU. YHCIIO YITOPSIOYCHHBIX BBIOOPOK. [THCHMCHHBIC 3a1aHHA (MIKorxk1.1,




Uucno pasmeleHuii, nepectaHoBok. CBolcTBa pa3MELICHUM. NKorki 2 ,
Heynopsnouennsie BbiOOpku. Coueranust 0€3 MNOBTOPEHUI. N/IKork1 3),
[Tepebop coueTaHwmii. OIIK-7 (MOK
OIIK7.3)
Breibopkn ¢ TOBTOpeHHAMH.  YTOPSAOYEHHBIE  BBIOOPKH. YCTHBIH onpoc, OITK-1
Pasmemenus. Yucio pasmemennii. HeynopsmoueHHbIe BEIOOPKH. TTHCEMCHHBIC 3a/1aH1A (MAKorxki.1,
Coueranus ¢ mOBTOpEeHUsIMH. YHCII0 COYETaHUH C TOBTOPEHUSIMH. NJIKorki 2 ,
Uucno 1ENOYUCICHHBIX PEIICHUN JMHEUHBIX YpPaBHEHUM C NKork1.3),
[ETBIMU KO3 P PUITCHTAMU OIIK-7 (MAK
OIIK7.3)
bunomuaneubie k03 dunmenter. CBoiicTBa OMHOMHAIBHBIX YCTHBIH onpoc, OITK-1
ko3 durenToB. buHomuanbHas Teopema. IloaMHOMHUANBHAS TTHCHMCHHBIC 3a1aHIA MIKormk1.1,
dopmyna. Tpeyronsuuk [lackans. Teopema o paznoxeHun apooH NKorki 2 ,
B OECKOHEUHYIO CYMMY. NJKork1 3),
OIIK-7 (MAK
OI1K7.3)
[Ipunnun BraroueHus-uckmoueHus. yukuus Dimepa. YCTHBIH ompoc,| OITK-1
IIMCBbMCHHBIC 3a1aHUA (HHKOHKI.I’
NKonk1 .2 ,
N/IKorik1.3),
OIIK-7 (MAK
OI1K7.3)
[MpouzBogsimue ¢ynkuu. IlocnegoBatenbHocTh PuOOHAUYH. YCTHBIH ompoc,| OITK-1
dopmyna n-ro wieHa nocienoBaTensHocTH  PuOOHAUYM. [IMCbMEHHBIC 3afaid (M TKonk1.1,
JIuHeliHbIe peKyppPEHTHBIC YPAaBHEHUSI. NJKorki 2 )
N/IKorik1.3),
OIIK-7 (MAK
OI1K7.3)
KomOunaropusie uucna. Yucna Karanana. Yucna benna. YCTHBIH onpoc, OTIK-1
IIMCbMCHHBIC 3alaHUs (HHKOHKI.I,
NKormk1 .2 ,
W/IKorik1.3),

OlK-7 (MK
OI1K7.3)
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4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE H3YUYeHHe CTYJIeHTAMHM B PAMKaX caMoCTosITeJIbHOH padoTsl (CP)
He npenycmorpeno

4.4. METOJUYECKUE YKA3AHUS 11O OPTAHU3ALIMM CAMOCTOSTEJIBHOM PABOThI CTYJIEHTOB

MeTtoanueckue yKa3zaHHs [0 OpraHU3aluy CaMOCTOsTebHOU paboTel pacnonoxensl B MOC Educa Ha ctpanune kypca

4.5. [IPUMEPHASI TEMATUKA KYPCOBBIX PABOT (IIPOEKTOB)

HC IPpEAyCMOTPCHO



5. YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILINHBL (MOJLY.JI5T)

a) nepevyeHb JUTEPATYPbI

1. I'aBpunos I'.U., Canoxxenko A.A. 3agauu 1 ynpaKHEHUs 110 JUCKPETHON MaTemMaTuke. M.,
2004.

2. Manbues, 1. A. luckpernas matematnka [Tekct] / M. A. MainbueB. - Mocksa : Jlanb,
2011. - 304 c. -Pexxum goctyna: ObC "N3naTenwctBo "Jlanp". - Heorpanuy. goctyn. - ISBN 978-
5-8114-1010-1

3. Illesenes, 0. I1. JIuckpeTHas maTemaTuka : yaueoOHoe nocodue mis cro / 0. I1. IlleBenes.
_ Camnkr-IlerepOypr : Jlanp, 2021. 592 c.  ISBN 978-5-8114-7504-9. TekcT : 2JIEKTPOHHBIH //
Jlans : anexTpoHHO-OMOMMoTeyHas cuctema.  URL: https://e.lanbook.com/book/161638 ~ Pexum
JocTyna: sl aBTOPU3. 10JIb30BaTeNeH.

4. 3unuenko A.C., [TanteneeB B.M., CemuueBa H.JI. Jluckpernas maremMaTtuka B 3ajavyax u
ynpaxHeHusx. Yacts 1 : yueb. mocodue. — Mpkyrck : Pempouientp Al, 2019. — 100 c.

5. KnekoBkun, I'. A. BBeneHue B nepeuncanTeNbHy0 KOMOMHATOPHKY : yuyeOHoe mocobue /
I'. A. KnekoBkuH. _3-e u3n., crep.  Cankt-IletepOypr : Jlans, 2019. 228 c. TekcT : 31eKTPOHHBIN
// JIanb : aneKTpoHHO-OnbMuoTeunas cucrema.  URL: https://e.lanbook.com/book/119290 Pexum
JocTymna: JUisl aBTOPU3. N0JIb30BaTeNeH.

6. I'amkos, C. b. [luckpeTHas mareMaTHKa. Y 4eOHUK JUIs By30B : yueOHUK /Ui By30B / C. b.
lamkoB.  Cankt-IlerepOypr : Jlanp, 2022. 456 c. _ ISBN 978-5-8114-8691-5.  Tekcr :
anekTpoHHbI // Jlanb : anekTpoHHO-OMOmuoreuyHas cuctema.  URL: https://e.lanbook.com/
book/193306. Pexum moctyna: ajisi aBTOPU3. TOJIB30BATEIICH.

7. BopoHeHko, A. A. JluckpeTHas MaTreMaTuka. 3aa4uu U yIpaKHEHUsI C peleHusiMu [ Tekcr|
: yue0.-MeTo/1. mocooue : yuel. mocobdue s CTy. By3oB, 00y4. o Hamp. BITO 01.03.02 (010400)
"[lpukn. marematuka u uHpopmaruka" u 02.03.02 (010300) "dynmament. undopmartuka u
uHpopm. Texnonoruu" / A. A. Boponenko, B. C. ®enoposa. - M. : Uadpa-M, 2015. - 104 c. : ui. ;
21 cm. - (Briciiee oOpa3oBanue. bakanaBpuar). - bubmuorp.: c. 102. - ISBN 978-5-16-006601-1. -
ISBN 978-5-16-101745-6 : 150.00 p.

8. Hosukos, ®enop Anekcanaposud. [JuckpeTHas MmaTemMaTrka AJis mporpaMmMiucToB [ Tekcr]
: yueb. mocobue aJis CTy. By30B, 00y4. IO HaIp. MOATrOTOBKHU AuIuiomup. cnel. "Muadopmarnka u
BbiuncnuTenpHas Texuuka' / @. A. HoBukos. - 2-e uza. - CII6. : ITutep, 2005. - 363 c. : uin. ; 24 cm.
- (Yuebnuk s By3oB). - bubmmorp.: ¢. 349-350. - Vkas.: ¢.246-348, 351-363. - ISBN 5-94723-
741-5:112.50 p., 157.50 p. YAK 519.1(075.8)

0) CIUCOK ABTOPCKUX METOAUYECKHX Pa3padoToK
JIEKIMU MO0 TUCKPETHOW MaTeMaTHKe, BUACO-JIeKIuH, pacnonoxkenHusie B MOC Educa u Ha
caiire http://cloud.isu.ru/

B) 0a3bl IaHHBIX, HH(POPMALMOHHO-CIIPABOYHbBIE H MTOMCKOBbIE CHCTEMbI

1. http://www.window.edu.ru — EauHOe OKHO AOCTyna K oOpa3oBaTelbHBIM PECYpCaM.
[TonHOTEKCTOBass 3JEKTpOHHAs OubOIMOTEeKa Y4eOHBIX M Yy4eOHO-METOAMYECKHX MaTepuanoB
(benepanpHBbIi pecypc).

2. http:// www.exponenta.ru — OOpa3oBaTenbHbIi MaTeMaTUUYECKUN CalT

3.  http://www.mccme.ru/free-books ~ —  MOCKOBCKMII ~ LIEHTp  HEHIPEPHIBHOTO
MaTeMaTHYecKoro oopasoBanusi. Matepuaiibl (IOJIHBIE TEKCThI) CBOOOAHO PAaCIPOCTPAHIEMBIX KHHUT
110 MaTeMaTHKe.

4. https://www.biblio-online.ru/ — DneKTpOHHO-OMONIHMOTEYHAs CUCTEMa W3/1aTeIbCTBA
«IOPAUT»

6. https://e.lanbook.com/ — DneKTpOHHO-OMOIMOTEYHAs cUCTeMa U3IaTeNIbCTBA «JIaHbY

7. 1OC UT'Y EDuca

8. https://welcome.stepik.org/ru — OHIaliH-Kypchbl OT BEAYLINX By30B U KOMIIAHUH CTPaHbI

9. https://openedu.ru/ — OTKpbITOE 00pa3oBaHUE



https://e.lanbook.com/
http://www.window.edu.ru/
http://www.exponenta.ru/
http://www.mccme.ru/free-books
https://www.biblio-online.ru/%D0%AD
https://e.lanbook.com/%D0%AD
https://welcome.stepik.org/ru
https://openedu.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIIUITJIMHBbI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/IOBAHHUE:
Jis ipoBeiCHMSI JICKITMOHHBIX 3aHATUH HEOOX0IMMa ayIUTOPHS C TPE3CHTAITMOHHBIM
o0opy0BaHuEM, JUIsl TPOBEACHHS MTPAKTHUYECKUX 3aHATHI HeoOXoauMa ayiuTopus Ha 25-
30 pabounx mecT (B 3aBUCMMOCTH OT YHCIIEHHOCTH Y4e€OHOH TpYIIbI), 000pyAOBaHHAS
JIOCKOM, MPE3EHTALIMOHHON TEXHUKOM.
6.2. IIPOTPAMMHOE OBECIIEYEHHUE:
LaTeX — ¢ ucnonszoBanrem coopku TeXLive (M BO3MOKHOCTh BBIXOJIa HA OHJIAH-pECypC
Overleafe), pdf-view’ep.
6.3. TEXHUYECKHWE U DJIEKTPOHHBIE CPEJICTBA:
NOC EDUCA, DOMIC, mnpe3eHTanmonHoe oOOpyIOBaHUE, IE€PCOHATBHBIN
KOMITBIOTEP C BO3MOKHOCTBIO IEMOHCTpALUU Mpe3eHTauuii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MHU

HpI/I peaj3an JaHHOTI'0 Kypca UCITOJIB3YIOTCSA CJICAYIOIMINC 06pa3OBaTCHBHHC TCXHOJIOI'HH:
TCXHOJIOTHUU TpagUuIHXOHHOI'O O6y‘-ICHI/I$I, HUI'POBBIC TCXHOJIOTMHU, TEXHOJOI'MU HpO6J’IeMHOFO
O6y‘lCHI/I$[, TCXHOJIOI'MH O6y‘leHI/I$I B COTPYAHHUYCCTBE, TCXHOJIOTMU KOHTCKCTHOI'O O6y‘leHI/I$I,
HHTCPAKTUBHBIC TCXHOJOIMH, TCXHOJIOTHU JUCTAHIITUOHHOI'O 06yquI/m, AKTUBHBIC II€JarorudcCKue
TCXHOJIOI'H.

8. OHEHOYHBIE MATEPUAJIBL VTSI TEKYIIEI'O KOHTPOJISI 1
INPOMEXYTOYHOU ATTECTAIIUN

8.1. OIEHOYHBIE MATEPHAJIBI JUISI BXOAHOT O KOHTPO.IS
Tect na crpanune kypca B8 MOC Educa.
8.2. OUEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
Tectsl Ha cTpanune kypca B MOC Educa B coorBercTBHH ¢ 1. 4.1.
8.3. T1oPSIIOK MPOBEAEHMSI DK3AMEHA

1 typ. (kBamuduxanus, MOC Educa)

Heo6xomumo mpoiitu Tect (obmee Bpems tecta — 90 muH.) TecT mpoBOAUTCA B JTHU
MIOATOTOBKH K DK3aMEHY.

KBanuduxarnus cuutaercs npoiieHHO!, eciin HabpaHo He MeHee 60 G6aios u3 100.

2 typ. [enp sk3ameHa. byner mpeanoxen Ouiner ¢ 3 Bompocamu: 2 TeOpeTHYecKux u 1
npaxktuaeckuil. [Ipu oTBeTe Ha 1 TeopeTnueckuil Bonpoc Hajio OyAeT JaTh OCHOBHBIE ONPEEIICHNUS,
NPUBECTH TMPHUMEpPHI, yKa3aTh CBOICTBa (Kak mpaBwiio Oe3 jaoka3zarenbcTBa). I[Ipum oTBere Ha 2
TEOPETUYECKHI BOIIPOC Ha0 OyAET JoKa3aTh HEKOTOPOE YTBEPKICHHUE.

3 typ. byzner npoBesneHo cobeceoBaHMe MO UTOTaM 3aHATUH B CEMECTpEe M OTBETE BO 2-M
Type.

Ot BTOpPOro Typa 0CBOOOKIAIOTCA CTYAEHTHI, HaOpaBIllue B TEYEHHUE CEMECTpa 3a KaXKJIbli
TecT He MeHee 80 Oa/uIOB, HE HMMEIOLIUE MPONYCKOB 0€3 YBAKUTENBHBIX NPUUYMH U AKTHUBHO
paboTaBiIre Ha CEMUHAPCKUX U MPAKTUUYECKUX 3aHATHUSX.

Ha sk3ameHne He0OX0IMMBI: pydKa ¢ CHHEH mactoil (2 mr), 1McThl B KIeTKy (popmar A4, 12
JIMCTOB) WJIM TETPa/ib C JIUCTaMH B KJIETKY, 00beMOM He MeHee 12 TUCTOoB.



IIpuMepHbIe BONPOCHI LISl IK3aMEHa.

1. MaremaTtnueckue OCHOBBI

1.1. MeTon MaTeMaTH4ecKOW UHTyKIIUH.

1.2. Metoa OT IpOTUBHOTO.

1.3. Pa36op cinyuaes.

2. OCHOBBI TEOPUH MHOYKECTB

2.1. Ilonarue MmHoxectBa. Ilpumepsl. Ilycroe u yHuBepcaibHOe MHOXkeECTBO. CrnocoObl
OMKCAaHUS MHOXKECTBA. JJeMEeHT MHokecTBa. [logmHoxkecTBa. COOCTBEHHBIE U HECOOCTBEHHBIE
OJIMHOXKeCTBa. Teopema 0 uncie MoAMHOKECTB KOHEUHOTO MHOYKECTBA.

2.2. Onepauuu HaJ MHOXKECTBaMU (TiepeceueHune, 00beIuHEHNE, Pa3HOCTh, CHMMETPHYECKast
pa3HOCTb, JAOIOJIHEHUE, AeKapToBO mpousBeacHue). llpumepsl. Kpyru Oiinepa. Wnmoctpanus
onepanuii HaJ MHOKECTBAMM Kpyramu Jiiiepa.

2.3. TeopeMsl 0 CBOMCTBAX Olepalii HaJl MHOXKECTBAMH.

2.3.1. KommyTaTuBHOCTH MepecedeHus, 00beTNHCHUS.

2.3.2. AccouuaTuBHOCTb NepeceueHusi, 00beTMHEHHUS.

2.3.3. IuctpuOyTUBHOCTD NIEPECEUCHUSI OTHOCUTEIHHO 00BEAMHEHNUS.

2.3.4. IuctpuOyTUBHOCTb OObETUHEHHS] OTHOCUTEIHHO MEPECECUCHUSI.

2.3.5. IuctpuOyTUBHOCTh AEKAapPTOBA MPOU3BEICHUSI OTHOCUTEIHHO O0bEIMHEHHUSL.

2.4. OrtHoweHusa. OOnacTb ompeneneHus, o0OjacTb 3HAUEHUN OTHoweHus. llpumepsl.
OtHouenue, oopatHoe kK ucxogHomy. Kommnosunus otaomenuit. Onpenenenue. [Ipumepsi.

2.5. bunapHple OTHOUICHHS Ha MHOXecTBe. PeduekcuBHble, aHTHpPE(ICKCUBHEIC,
CUMMETPUYHbBIE, aHTUCUMMETPUYHBIE, TPAH3UTUBHBIE OTHOIIECHUS. OTnpeieIeHue U IPUMEPHI.

2.6. OtHouienue skBHBaJieHTHOCTU. Kiaccel skBuBaneHTHOcTH. [Ipumepsl. Teopema o
KJIacCax 3KBUBAJIEHTHOCTH.

2.7. PazOuenne MHOKecTBa. Teopema o CBA3H pa30MEHUsI U OTHOIICHHS SKBUBAJICHTHOCTH.

2.8. $n$-MecTHOE OTHOIIEHHWE Ha MHOXecTBe. OmpejeneHue W mnpuMepbl. KBaHTOpBI U
otHoueHus. [lepexos oT KBaHTOPOB K OECKBAHTOPHOM 3aITUCH.

2.9. ®ynkuuu. lHbekTHBHBIE, CIOpBEKTUBHBIE QPyHKIMH. Onpenenenue. [Ipumeps.

2.10. B3aumMHO-0/1HO3HAYHOE COOTBETCTBHE. PaBHOMOIIHbIE MHOXECTBA. PaBHOMOIIHOCTH
MHOECTB TOUEK UHTEpBaJIa U MPSAMOM, OTpE3Ka U MPSIMOM.

2.11. Cyernsie MHOXecTBa. PaBHOMOIITHOCTH MHOKECTB N 1 NxN.

2.12. HecuetHble MHOXKeCTBa. HecueTHOCTh MHOXKECTBA AEMCTBUTEIbHBIX YUCEN.

2.13. OtHomenue mnopsiaka. HanOonpmmii 1 HaMMEHBIINNA AJIEMEHTHl. MakcuMasabHbIE U
MHUHUMAaJIbHBIE 2JIEMEHTBI. JIMHEWHBIN TOPSIOK.

2.14. duarpamma Xacce.

2.15. lenwu, antunienu B YYM. Teopema 0 HaMMEHBIIEM YHCII€ aHTULIETIEH.

2.16. CnocoObl 3amaHusi OuHaApHbIX  OTHOouIeHWH. [lepeuncneHue  3IEMEHTOB,
XapaKTepUCTUUECKOE CBOWCTBO, Ipa)MiK OTHOIIIEHUS, MATPHUIIA OTHOILICHUSI.

3. CymmbI

3.1. Koneunsie cymmbl. Curma-o6o3nHaueHue. CMeHa UWHIEKCA CYMMHPOBAHHS.
[IpeobpazoBanus cymm. [Ipumepsr.

3.2. beckoneunble cymMmbl. DopManbHble CTENEHHBbIE psAnbl. Onepanuu Haj CTENEHHBIMU
psnamu: cioxeHue u ymHokeHue. CBoiictBa omepamuii. enenme. JIuddepennupoBanue.
WNHurerpuposanue.

3.3. Pa3noxenue Ha CyMMy 3JIEMEHTApHBIX APOOEH.

4. KombunaTopuka

4.1. ITpaBuna cyMMbI U IPOU3BEICHHUS.

4.2. Yucno NBOMYHBIX MOCIIEA0BATEIbHOCTEH JIMHBL $n$.

4.3. Yucno Bcex

TIOJIMHOKECTB MHOKeCTBa 13 $n$-amemeHToB.

4.4. Beibopku 0e3 moBTOpeHHUs. YTopsimodeHHbIe BbIOOpkH. Pasmemenus. [lepectanoBku.



Ywuciio ynopsiioueHHBIX BBIOOPOK. YKCiio pa3MenieHui, nepectanoBok. CBOMCTBA pa3MelIeHUH.

4.5. Beibopku 6e3 moBTopenus. Heymopsmouennsie BeiOOpku. CoueTaHusi 0€3 MOBTOPECHUM.
ITepeGop coueraHuid.

4.6. BpiOopku C TOBTOpPEHUSIMH. YTOpsIOueHHbIE BbIOOpKH. Pasmemenus. Ywucno
pa3MenieHun.

4.7. Boibopku ¢ moBroperusMu. Heynopsinouennsie BbiOopku. CoueTaHus C MOBTOPEHUSMH.
Yucio codeTaHwili ¢ MOBTOPEHUSAMHU. YHCIIO LEIOYMCICHHBIX PEHICHUM JUHEHHBIX YPaBHEHHUH C
HensiMu ko3 uumenramu.

4.8. buHOoMManbHas TeopeMa.

4.9. CpoiicTBa OMHOMHUAIBHBIX KO3 urrenTos. Tpeyroasauk Ilackas.

4.10. Teopema 0 pasnokKeHUU APOOH B OECKOHEUHYIO CyMMY.

4.11. llonmuuomuansHas popmyna (6e3 nokazarenscTsa). [Ipumepst (3-4).

4.12. IIpuHIUTT BKITIOYECHUS-UCKITIOYEHUS.

4.13. @yukuus Ounepa.

4.14. ITpousBoasmue QPyHKIUH.

4.15. TlocnenoBatenbHocTh ®Dubonauyn. dopmyna $n$-ro wieHa mociaea0BaTSILHOCTH
OuboHauym.

4.16. Pemienne nuHENHBIX pEKYPPEHTHBIX YPaBHEHUI.

4.17. KomObunaropusle uncia. Yucna Karanana. Teopembl. Uucna benna.

Pa3pa6oTunkm:
T 3aB. kapenpoit AuiC UMUT UT'Y Iantences B.1.
(IO IHCE) (3aHMMaemast TOJIKHOCTB) (®.1.0.)

“Tlporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeOoBanusiMu ®PI'OC BO no nampaBieHHIO
noaroroBku 02.03.02 «®DynnameHTanbHas HHPOpMaTHKa U WHOOPMALMOHHBIE TEXHOJIOTHID)
(ypoBeHb OakanaBpuaTa), YTBEPXKICHHBIM TMpPUKa30oM MHUHHUCTEpCTBA O0pa3oBaHUS W HAyKHU
Poccuiickoit @enepaunn ot 23 aBrycra 2017 r. N 808, 3apeructpupoBannslii B Muntocte Poccun
«14» cents0ps 2017 r. Ne 48185 ¢ u3BMEHEHHUSIMU U IONOJIHEHUSIMU C U3MEHEHUSIMU U JIOTIOTHEHUSIMU
oT: 26 Hos0ps 2020 r., 8 deBpans 2021 r.

HporpaMMa paccMOTpCHa Ha 3aCCAaHUUN Ka(bez[pm AHFe6paI/I‘-ICCKI/IX n I/IH(I)OpMaI_[I/IOHHBIX

cucteM UMUT UT'Y «4» anpens 2023 r.

A
ITpoTtokon Ne 9 3aB. kadenpoii WE = ITanrenees B.A.

Hacmosuwas npoecpamma, He mooicem Ovimb 80cnpouzgedeHa Hu 8 Kakou ¢hopme bOe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomyuka npocpammsi.



