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1. IIEJU ¥ 3AJAYH JUCIATIINHBI

Hean

Coznath ycnoBusi GOPMUPOBAHUS Yy CTYJACHTOB IIATGOPMBI ISl OBIAJACHUS JTUCKPETHBIMU
MOJICIISIMHM, KaK OCHOBOM COBPEMEHHOW MH(POPMATHKH, HAYYHTh MOAOUPATh HYKHBIE METOJIbI IS
pelIeHHs TTOCTABICHHBIX 3aJa4, HAYYUTh NPAaBUJIBHO PACHPENEIIATh BPEMS C LEIBIO BBITOJIHUTH
3a/1a4M B TIOCTABJICHHBIE CPOKH.

3agaun:

— Ppa3BUTHE METOJOB PabOTHhI C JUCKPETHBIMU MOCIISIMH MaTEMaTHKH, KOMOMHATOPHBIMU

METOIaMH HCCIICAOBAHMIA;

— cozaanue 0a3bl 11 OCBOCHHSI OCHOBHBIX KypcoB 110 1ukiny UT;

— (opmupoBaHue y CTYJICHTOB HAaBEIKOB CAMOOPTaHU3aAIUH;

— ¢opMupoBaHue MPOPECCUOHATBHOTO MBITTUICHHS.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasa aucuuiiuHa (MOIYJIb) OTHOCHTCA K 0OS3aTeNbHOM YacTh MPOrpaMMbl U
W3yYaeTcs Ha BTOPOM Kypce.

2.2. Ins u3y4yeHus: JaHHOW y4yeOHOW AMCUUIUIMHBI (MOAYJIsl) HEOOXO UMbl 3HAHUS, YMEHUS
U HaBBIKH, COPMHUPOBAHHBIC TPU H3YYCHHH MAaTEMaTHYCCKHX TUCIHUIUIMH W WH()OPMATUKH B
JIOBY30BCKOM MOJATOTOBKE U Ha MEPBOM KypcCe.

2.3. [lepedeHp moOCHEMyOMMX YYEOHBIX TUCIHIUIAH, IJII KOTOPBIX HEOOXOJMMBI 3HAHUS,
YMEHHS U HaBbIKU, (opmupyemble JaHHOW ydeOHOM aucuuruimHou: IlepedeHp mociemyronmx
y4eOHBIX IWCIMIUIAH, JJISi KOTOPHIX HEOOXOMUMBI 3HAHWS, YMEHHUS WM HAaBBIKH, (HOpMHpyEeMbIe
JaHHOW y4eOHON aucuumuHoW: JluckpeTHsle cTpykTyphl, CTpyKTypbl HaHHBIX, Teopus
BEPOATHOCTEM M MaTremMaThyecKas CTaTUCTHKA, Maremarudeckas Jioruka, VHTEIEKTyaabHbIN
aHaJIu3 JAaHHBIX.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

IIporiecc ocBoeHMs AMCLUUIUIMHBI HalpaBieH Ha (JOpMUpPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuii) B coorerctBur ¢ ®I'OC BO 1o cooTBeTCTBYIOLIEMY HANpaBiICHHUIO
MOJTOTOBKH.

Ilepedyens nuIaHNpyemMbIX pe3yJIbTATOB 00y4YCHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBbIX C HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIUH

Nuauxkaropsl
Komnerennus . Pe3yabTaTnl 00yyeHus
KOMIIeTCHI I
YK-1 Cnocoben MK vki.1 YMeer ompenenarb YCIOBHS B
OCYLIECTBIIATh IIOUCK, AHanusupyer 3a1ady, | 3ajadax.
KPUTHYECKHUM aHaIU3 U BbIIETISS ee 0a3oBbIe
CHHTE3 HHpOopMaluHy, COCTaBJISIOLINE
MPUMEHSTh CUCTEMHBIN
MOJAXOJ AJIs PELIEHUS
MIOCTaBJIEHHBIX 3aja4
MK vki2 YMeeT BBIIENATH TJIABHOE B
Omnpenensier U paHXHUPYET | yCIOBUAX 3a1ad. Bnageer
uHpopmanuo, TpeOyemyro | MeTolaMu TpuBeneHus (HopMy
JUIS. pELIEHUs TOCTaBJICHHOM | K aKCHOMaM.
3aJ1a4u
NAK yki3 3Haer CITOCOOBI MMOKCKA




OcymiecTBisieT MTOUCK
nHpoOpManuu ISl perieHUs
MIOCTaBJICHHOM 3aJadd 110
Pa3IMYHBIM TUIIAM 3aIIPOCOB

HUCTOYHUKOB HH(pOpManmuu 1O
Pa3IMYHBIM THITAM 3aIIPOCOB
VYMmeer HUCKaTh UCTOYHUKU

uH(poOpMallUd HA PYCCKOM U
WHOCTPAHHOM SI3bIKaX

Bnageer cmocobamu  moucka
HUCTOYHUKOB HWHPOpMAIUU  Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaX
NIK yxi.4 3HaeT CHoCOObI  HAXOXKICHUS
[Tpu 00paboTKe | CIENCTBHI M3 MOCHIJIOK
nHpopManuu OTIMYaeT | YMEET HaxXOIUTh CIEACTBHS W3
(bakTbI oT MHEHUH, | MOCBIIOK
WHTEPIpPETAUN, OLICHOK, | Bnageer TeXHUKOW  pemieHus
¢dbopMupyer  coOCTBEHHBIE | 3a/lay Ha HAXOXKJICHUE CIIEACTBUMA
MHEHUS " CYXKICHHUS, | U3 MOCBLIOK
apryMEeHTHUPYET CBOH
BBIBOJIBI, B TOM WYHCJIE C
MIPUMEHEHHEM
¢unocogckoro
MOHATHIHOTO anmnapara
OIlK-1 Cnocoben | UK onki.1 3HaeT OCHOBHBIE IOHATHSI TEOPHU
MPUMEHSITh 3HaeT OCHOBBI MaT€MAaTUKH | MHOXKECTB, KOMOHHATOPHOTO
dyHIaMEHTaIbHBIE 3HAHUS, | H BBIUMCIIMTENLHOW | aHanmmW3a, TMpaBwia pabdOTHl ¢
MOJly4eHHbIE B OOJIACTH | TEXHUKHU. CyMMaMH, OCHOBHBICE METObI
MaTeMaTHYeCKux W  (Win) JTIOKA3aTeIbCTB MAaTeMAaTHYECKUX
€CTeCTBEHHbIX  HAayK, U YTBEPKIACHHIA.
UCIIOJIb30BATh ux B YMeeT Ha mpuMepax pacKpbIBaTh
npodeccuoHanbHOM coJiep>KaHuEe OCHOBHBIX MOHSTUN
e TSIIbHOCTH TEeOpUn MHOKECTB,
KOMOHHATOPHOTO aHanm3a,
mpaBuil  paboOThl C CyMMaMmu,
OCHOBHBIX METOJIOB
JTIOKA3aTeIbCTB MaTeMAaTHYECKUX
YTBEPXKACHUM.
Bnaneer OCHOBHOU
TEPMUHOJIOTHUEN TEOpUH
MHO>KECTB, KOMOHHATOPHOTO
aHaJIn3a.
NIK onxi2 3HaeT METO/IbI PeIIeHUs
Pemaer CTaHJApPTHBIC | CTAHJAPTHBIX 33]1a4 TEOPUHU
npodeccuoHanbHbIe 3a/la4ll | MHOXECTB, KOMOMHATOPHOTO
c MPUMEHEHHUEM | aHaJINU3a, CIIOCOOBI

MaTeMaTUUYE€CKUX 3HAHUM

JI0Ka3aTeNbCTB.
YMeer pemars CTaH1apTHhIE
3aJla4l TEOPUU MHOKECTB,
KOMOMHATOPHOI'O aHAJIN3A.

Brnageer MeromamMu  perieHus
CTaH}IapTHBIX 3aga4 TeOpI/II/I
MHOJKECTB, KOMOHHATOPHOTO
aHaiau3a, CIIOCOOBI

JO0Ka3aTCJIbCTB.




NJK o1 3HAaeT OCHOBHBIE MTOHATHS TEOPUH
Cnocoben MIPOBOJIUTH | MHOXECTB, KOMOWHATOPHOTO
TEOPETUUECKHE U | aHanu3a, TMpaBwia pabOTHI C
JKCIIEPUMEHTAIIbHBIE CyMMaMH, OCHOBHBIE METObI
HCCIIEIOBaHUS OOBEKTOB | I0OKA3aTENbCTB MaTEMAaTUYECKHX
npodecCuoOHAITBHON YTBEPKICHUH.
JESTEIbHOCTH YMeeT [NpUMEHSTb OCHOBHBIE
MOHATUSI  TEOPUU  MHOXKECTB,
KOMOWHATOPHOTO  aHalu3a B
TEOPETUYECKHUX UCCIICJOBAHUSIX.
Biageer mMeromamu npuMeHEHUs
OCHOBHBIX  TOHATUH  TEOpUU
MHOKECTB, KOMOWHATOPHOTO
aHaim3a B TEOPETUYECKUX
HCCJIEIOBAHMSIX.
YK-6 Cnocoben ympapnsath | MK ve.1 Ymeer MCII0JIb30BaTh
CBOMM BpeMeHeM, | Mcnonb3yeT HHCTPYMEHTBI U | HHCTPYMEHTHI u METO/IbI
BBICTpauBaTh U | METOABI yIOpaBICHUS | YIIPABICHUS  BpPEMEHEM  IpHU
pean30BbIBaTh TPACKTOPHUIO | BDEMEHEM IIPHU BBIIOJHEHUH | BBIIIOJHEHUU KOHKPETHBIX 3a/1ad,
CaMOpa3BUTHUA HAa OCHOBE | KOHKPETHBIX 3a/1a4, | IPOGKTOB, TMPU  JOCTUKCHHUH
IPUHLUIIOB 00pa3oBaHUs B | IPOEKTOB, MPHU JOCTH)KEHUHU | IOCTABICHHBIX Ll
TE€4YEeHHE BCEH )KU3HU MOCTABIIEHHBIX IIeJIel Bnageer  uHCTpyMeHTamMu U
MeTOIaMHU yIpaBiIE€HUs
BPEMEHEM IPU  BBINOJIHEHUU
KOHKpPETHBIX 3aJay, IPOEKTOB,

MpU JTOCTHXKEHUHU TOCTABJICHHBIX
nejen

NJIK yke2
Ompenenser 3a/1auun
caMOpa3BUTHUSA u

npoeccnoHaIbHOTO  POCTa,
pacnpenenser ux Ha JIoJro-,
CpelHe- U KpPaTKOCPOUYHBIE C
000CHOBaHHEM
AKTYAaJIbHOCTHU n
OIIpEACICHUEM
HEO0OXOUMBIX PECYpPCOB IS
UX BBIMOJHEHUS

Ymeer KJaccuuIupoBaTh
3alayd B COOTBETCTBHUU  C
BpEMEHEM BBITTOJIHEHUS u
ONpEAEHATh HEO0OXONMBIE

PECYpPChI I UX BBIITOJIHCHUSA

NJIK vke.3 3Haer UH()OPMAIIMOHHBIE
Hcnonszyer OCHOBHBIE | PECYPCHI JUTSt peanuzanuu
BO3MOXHOCTH U | COOCTBEHHBIX TMOTPEOHOCTEH C
WHCTPYMEHTHI Y4ETOM JUYHOCTHBIX
HETIPEPBHIBHOTO 00pa30BaHUsI | BO3MOXKHOCTEH, BPEMEHHOU
(oOpa3oBaHusT B TEYEHHE | MEPCTIIEKTUBBI pa3BUTHUS
Bcel KU3HH ) IUISL | ACSITENPHOCTH W TpeOOBaHUU
pealM3aniii  COOCTBEHHBIX | phIHKA Tpy/ia
notpeObHOCTEH ¢ ydeTroMm | Ymeer MIPUMEHSATH
JTUYHOCTHBIX BO3MOXKHOCTEH, | HH(POPMAIIMOHHBIE PECypChl IS
BPEMEHHOW  TEPCTIEKTUBHI | peain3aIiuu COOCTBEHHBIX
pa3BUTUS JEATENBHOCTH U | MOTpeOHOCTEH c Y4ETOM
TpeOOBaHMI phIHKA TPY/Ia JIMYHOCTHBIX BO3MOKHOCTEH,
BPEMEHHOU MEePCIEKTHUBBI




Pa3BUTHA ACATCIIBHOCTHU u
TpeOOBaHMI PBIHKA TPY/Ia




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0beM TUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHull, 144 gaca, B TOM yuciie 35 4acoB Ha KOHTPOJIb, TPAKTUYECKAsl MOJrOTOBKA

®dopma NpOMEKYTOUHON aTTeCTallUU: 3 CEMECTP - IK3AMEH.

4.1. COJIEP)KAHUE JTUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM, C YKA3SAHUEM BHJIOB YUEBHBIX 3AHATUMA U OTBEJIEHHOT' O HA

HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buasbi yueOHoO# padoThl, BKJIOYAA
CaMOCTOSITEJIbHYIO PadoTy 00y4arommuxcs u

TPYA0EMKOCTbD (B yacax)

Dopmbl
KonrakTHas padoTa
Ce TeKYyIero
Ne NpenogaBaTeisi ¢ 00y4alIUMHUCH
/ Paznes aucuuniMHbL/ TeMbl Mec CamocTosi | KOHTpOJIA
w P Cemunapck creBaeMoOCTH
TejlbHass |Y
ne
Jlekuuu | (mpakTHyec Kontpoas | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHe
3aHATHSA)

1 |MaremaTuueckre OCHOBBI 3 2 2 1 4 TecT

Tema 1. Crioco0Obl 10Ka3aTeNBCTBA MATEMATUYECKUX YTBEPKICHUI 3
2 |OCHOBBI TEOPHH MHOYKECTB 14 14 28 TecT

Tema 1. MHOXeECTBa 1 Onepaliiy HAJl MHOKECTBAMU.

Tewma 2. OTHOLIEHUS.

Tema 3. @yHKIMH.

Tema 4. OTHOLIEHNE TTOPSAKA
3 |CymmbI 4 4 2 6 TECT

Tema 1. Koneunsle cymMMmBl.

Tema 2. beckoHEUHBIE CyMMBI.
4 |KombunHaropuka 14 14 4 28 TeCT

HToro yacos 34 34 10 66




4.2.

IIUIAH BHEAYJIUTOPHOM CAMOCTOSITEJIBHOM PABOTBI OBYYAIOIUXCS MO JUCHUILIUHE

CamocTosiTeIbHAast pa6oTa 00y4alomuXCcs YuyebHo-
MeTOHYECKOe
Cemecr Ha3Banue pa3jesia, TeMbl Bux Cpoxu 3arparsi Ouenotroe obecrnieyeHue
P i CaAMOCTOATE/IBHO | BBINIOJIHCH BpEeMEHHU CpeaACTBO CAMOCTOSTEILHO
i pa6oThI us (uac.) N
i padoThI
1-1 YMO
VUIITUn fOJIOBHHaA PACIONIOKEHO B
MareMaTu4eckrue OCHOBEI Kypca + 4 TECT
NOC Ed
MMOJATOTOBKA uca Ha
K 9K3. CTpaHULIe Kypca
1-s YMO
VUIITHn frooBHHa PacIoJI0kKeHO B
OCHOBBI TEOPHH MHOKECTB Kypca+ 26 TECT
HOATOTOBKA NOC Educa na
K DK3. CTpaHUIIC KypcCa
2-s1 YMO
VUJITUn foJIoBHHa PACIIONOKEHO B
CyMMmbl Kypca+ 4 TeCT
S — NOC Educa na
K 9K3. CTpaHHILE Kypca
2-1 YMO
VUJITUn foJIoBHHa PACIIONOKEHO B
KomOunaropuka Kypca+ 32 TeCT
HOATOTOBKA NOC Educa na
K JK3. CTpaHHILE Kypca
OO611ast TpyA0EMKOCTh CAMOCTOSATEIbHOM paboThl IO JUCIHMILIMHE (4ac) 66
W3 HUX 00beM CaMOCTOSTENBHON pabOTHI C UCIIOJIL30BAHUEM DIIEKTPOHHOTO OOyUEHUS U 66

JIMCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac)

Buowvl camocmosmenvuoii pabomei:
P — nanucanue pegpepama, /] — noocomoska ooxnada, ¥ — evinonnenue ynpaxcuenuil,

O — nanucanue scce, IIm — evinoanenue npoexma, K - ketic-3adanue, Ilgp — nopmeonuo,
U — unghopmayuonnsiii nouck, Ilps — npesenmayus, JI — usyuenue numepamypol,
T (no orcenanuro) — 3anonnenue mabauyvl Jonnvr O2n «3nan, xomen y3uamo, YIHAL»




Hn (no scenanuro) — 3anonmnenue madauyvi, cooeposcaweit 4 cmonoya — «Vy - yoce 3uan, «+» — Hosoe, «-» — Oyman unave, «?» — He NOHSI,
ecmy 60NpoChHl.

4.3. COJEPXAHUE YYEBHOI'O MATEPUAJIA

1. 1 MaremaTn4yecKHe OCHOBBI:
Tema 1. CriocoObI JOKa3aTenbCTBa MATEMAaTHUECKUX YTBEPIKICHUH.
Paz6op cirygaeB. MeTo oT mpoTuBHOTO. METOI MAaTEMaTHYECKON HHIYKIIMH
2 OCHOBBI TeOpHHU MHOKECTB:
Tema 1. MHOXecTBa 1 onepanuy HaJl MHOKECTBaAMHU.
[onsarue muoxecTBa. [Tycroe n ynuBepcanbHoe MHOKECTBO. CTIOCOOBI ONMCaHUS MHOXKECTBA. DlIeMeHT MHOKecTBa. [logmHokecTBa. COOCTBEHHBIE U
HECOOCTBEHHbIE MOJAMHOXKECTBA. TeopeMa o yuce MOJAMHOKECTB KOHEUHOro MHOXKecTBa. Onepanun HaJl MHOXKECTBaMU (IiepeceueHne, 00beIMHEHHE,
Pa3HOCTb, CHMMETPHUUECKasi pa3HOCTb, JOMOJHEHHUE, NeKapToBO npousseaeHue). Kpyru Oinepa. MinttocTpanus onepanuil HaJy MHOXECTBAaMH KpyraMu
Oitnepa. CBolicTBa onepanui.
Tema 2. OTHOIIEHUS.
OtHomenus. O6sacTb onpeaenaeHus, 00J1acTb 3HadeHni oTHomeHus. OTHoleHue, oopaTHoe K ucxoqHoMy. Komnosunus oTHomenui. bunapheie
OTHOIIEHHs HA MHOXKecTBe. CrocoObI 3a/1aHusl OMHAPHBIX OTHOIICHUH: TIEPEYUCIICHIE YIIEMEHTOB, XapaKTEPUCTUIECKOE CBOMCTBO, rpaduk
OTHOILIEHMSI, MaTpUIla OTHOIEHMs. PedekcuBHble, aHTUPE(ICKCUBHBIE, CHMMETPHUUYHbIE, aHTUCUMMETPUYHbIE, TPAH3UTUBHBIC OTHOIICHUS.
OTtHo1enune 3kBUBaieHTHOCTH. Kiaccsl skBuBaneHTHOCTU. TeopeMa o kilaccax SKBHUBaJIEHTHOCTU. Pa3zOuenue MHoxecTBa. Teopema o CBA3H
pa30ueHus 1 OTHOILIEHHSI SKBUBAJIEHTHOCTH. N-MECTHOE OTHOLIIEHHE Ha MHOXKecTBe. KBaHTOPHI M oTHOIIEHU. [lepexoa oT KBaHTOPOB K
OECKBAaHTOPHOM 3aIHCH.
Tema 3. @yHKIMH.
Oyukyn. UHbeKTUBHBIE, CIOPbEKTUBHBIE (QyHKIIMU. B3anMHO-01HO3HaUHOE COOTBETCTBUE. PaBHOMOIIIHBIE MHOXKECTBA. PABHOMOIIIHOCTH MHOXKECTB
TOYEK MHTEpBaJIa U NPAMOH, OTpe3Ka U npsMoil. CueTHele MHOKecTBA. PaBHOMONIHOCTE MHOKeCTB N 11 NxN. Hecuetnsle MHOKecTBa. HecueTHoCTh
MHO€ECTBA JCUCTBUTEIbHBIX YUCEL.

Tewma 4. OTHOLIEHUE TOPSAKA.
OtHowenue nopsiaka. Hanbonpmmii 1 HauMeHbIINN 351eMeHThl. MakcuManbHble 1 MUHMMAaJIbHBIE JIeMeHTHI. JInHelHbI nopsiiok. JuarpaMmma
Xacce. lenu, antuuenu B YYM. Teopema 0 HAaMMEHbILIEM YUCIIE AHTULIECTIEN.
3  Cymmbl

Tema 1. KoHeuHble CyMMBI.
Koneunsle cymmbl. Curma-o6o3nauenre. CMeHa uHekca cymmupoBanus. [IpeoOpazoBanus cymm. Curma-o6o3Hauenue. CMeHa UHIEKca
cymmupoBanus. [IpeoOpa3oBanus cymm.

Tema 2. beckOHEYHBIE CyMMBI.
beckoneunsie cymMbl. @opMasbHble CTENEHHBIE pAabl. Onepaluy HaJ CTENEHHBIMU PSIIAMU: CIIOKEHUE U yMHOKeHue. CBOWCTBaA onepanui.
Henenwne. uddepennuposanne. UnterpupoBanne. Pa3noxkenne Ha cymmy 3J1eMEHTAPHBIX APOOEH.



4  KomOuHaTopuka
Tema 1. [IpaBuna cymmbl 1 IPOU3BEICHHUSL.
ITpaBuiia CcyMMBI ¥ IpoU3BeACHUS. YHCI0 JBOMYHBIX IIOCIEN0BATEIBHOCTEN UITMHBI N. YHUCI0 BCEX MOAMHOXKECTB MHOXKECTBA U3 N-3JIEMEHTOB.
Tema 2. BeiOopku 6€3 MoBTOpEHUSI.
Bri0opku 6e3 noBTopenus. YnopsaoueHHsle BbIOopku. Pasmenenus. IlepecranoBku. Yncno ynopsaodeHHbIX BBIOOPOK. UKco pa3MenieHui,
nepectanoBok. CBoiicTBa pa3menienuil. Heynopsinouennsie Beioopku. Coueranus 6e3 noropenuit. [lepebop coueranuid.
Tema 3. BeIOOpKH ¢ TOBTOPEHUSMH.
Br16opku ¢ moBTOpeHHsMHU. YTIopsiAodeHHbIe BEIOOpKHU. Pasmemenns. Yucno pasmenienuid. Heynopsinouenunsie Beroopku. Couetanus ¢
HOBTOPEHUAMHU. YUCIIO0 cOUeTaHUH C MOBTOPEHUAMH. YNCIIO LIETOYMCICHHBIX PELICHNH JIMHEHHBIX YPAaBHEHUH C LEJIbIMU KO3 PULIHEHTaMU
Tema 4. bBunoMuanbHbie K03 PHUIUEHTHI.
bunomuanbubie koahdunmenTsl. CBolicTBa OMHOMUANBHBIX K03 duimentoB. bunomuansHas Teopema. [lonuHoMuansHas popmyna. TpeyronbHUK
[Mackans. Teopema o paznoxeHun APoOH B OECKOHEYHYIO CyMMY.
Tema 5. [IpyHIMI BKIIOYEHUS-UCKIIFOUEHUS.
[Ipunnun BrtoueHus-uckioueHus. Oynkius Dinepa.
Tema 6. [IpousBopsiue GyHKIUH.
[MpousBosmue Gpyukmmu. [TocnenoBarenpHocTs @rb0HATYN. DOpMyITa n-ro wieHa nocieaoBareabHocTd OuboHauyn. Pemenne muHeHHBIX
PEKYPPEHTHBIX YPaBHEHHUM.
Tema 7. KomOuHaTOpHBIC YHCIIA.
KomOunaropusie uncna. Yucna Karanana. Yucna benna.

TEMBL.
4.3.1. IlepeyeHb CeMHHAPCKHX, MPAKTHYECCKUX 3aHATHI U J1a00PaTOPHBIX PadoT
Ne | Ne pazagenan| HaumeHoBanme ceMHHAPOB, MPAKTHYECKUX U J1a00PaTOPHBIX TpynoemkocTh Ouenounbie dopmupyemble
n/H TeMbI padort (uac.) cpeacrsa KOMIIeTEeHIIUHU
Bceero N3 Hux (MHIMKATOPBI)*
YacoB |NMpaKTHYeC
Kasi
NMOJATr0TOBK
a
1 2 3 4 5 6 7
Pa36op cinyuaes 0,5 0,5  |ycrHbri ompoc, OITK-1
IIMCBbMCHHBIC 3alaHUsA (HHKOHKI 1
-1y
NJKorki1 2 :




N IKormxk1.3),

OIIK-7 (MAK
OI1K7.3)
Metoz1 OT IPOTUBHOTO 0,5 0,5 YCTHBIH onpoc, OITK-1
IIMCBbMCHHBIC 3a1aHUA (HHKOHKI.I,
WN/IKork1 2 ,
NIKorxk1.3),
OIIK-7 (MAK
OTK7.3)
Meroa mareMaTU4eCKON MHAYKIIUU 1 1 YCTHBIH onpoc, OITK-1
IIHUCBbMCHHBIC 3a1aHUs (HILKOHKI.I ,
NI Korki 2 :
NIKorxk1.3),
OIIK-7 MOK
OIK7.3)
[lonatue muoxectBa. Ilycroe M yHHBepcalibHOE MHOXeCTBO.| 4 4 YCTHBIH onpoc, OI1K-1
CrocoObl  OmMHMCaHUIg  MHOMXKECTBA. OJEMEHT MHOXKECTBA. TIMCbMEHHBIC 3a/1aHNA (MOKomxk1.1,
IlogMmHOXecTBa. CoOcTBEHHBIE " HECOOCTBEHHLBIE WKomki 2 ,
MOAMHOkKecTBa. Teopema O 4HCIIE MNOJAMHOXKECTB KOHEYHOTO NIKorxk1.3),
MHOkecTBa. Omepanuu Haag MHOXeCTBaMu  (TepecevueHue, OIIK-7 (1K
o0BeTMHEHNE, pPa3HOCTb, CUMMETpUYECKast pa3HOCTb, OI1K7.3)
JIOTIONIHEHUE, JIeKapToBO mpowusBedeHue). Kpyru Diinepa.
Nnnroctpamnust onepanuid Haj, MHOKECTBAMH Kpyramu Ouiepa.
CBoiicTBa onepanui.
OtHomenusi. OOmacte ompeneicHus, o00JacTh 3HAYeHWH| 6 6 YCTHBIH onpoc, OIMTK-1
oTHomeHus. OTHolIeHue, oOpaTHOE K HcxoaHoMy. Kommozurus HACBMEHHBIC 3alaHNA (MIKormx1.1,
oTHomIeHUH. buHapHble OTHOLIEHUS Ha MHOXecTBe. CrocoObl NKonk1.2 ,
3alaHusl OWHAPHBIX OTHOIICHUN: MEPEUUCIICHHE DJIEMEHTOB, N/1Kork1.3),
XapaKTEPUCTUYECKOE CBOWCTBO, TpaduWK OTHOIICHHUS, MaTpUIla OIIK-7 (MK
OTHOIIICHUS. Pednexcupnsle, aHTHpe(IECKCUBHEIE, OIK7.3)
CUMMETPUYHBIEC, AHTHUCHMMETPUYHEIE, TPaH3UTHUBHBIC
OTHOIIICHUS. OTtHoteHue SKBHBAJIEHTHOCTH. Knaccst
SKBHBAJICHTHOCTH. TeopeMa O KiaccaX dKBHBAJICHTHOCTH.

Pazbuenne wmHOoxectBa. Teopema o0 cBs3M  pa30OHeHus H




OTHOLICHU S OKBHUBAJICHTHOCTH. N-MECTHOE OTHOILIECHUE Ha
MHOXecTBe. KBaHTOpBI M OTHOWICHHUs. [lepexo OT KBaHTOPOB K
0OECKBAaHTOPHOM 3aIHCH.

Oyukiuu. VMIHbeKTUBHBIE, CIOPbEKTHUBHBIE (QyHKIMU. B3aumuo-| 2 2 YCTHBIH onpoc, OITK-1
OJHO3HAYHOE  COOTBETCTBHE. PaBHOMOIIHBIE  MHOKECTBA. TMCbMCHHBIC 3a/1aHus (MOKomnxk1.1,
PaBHOMOIIIHOCTH MHOYKECTB TOUEK MHTEPBaja U MPSIMOH, OTpe3Ka WN/IKork1 2 ,
u nipsimoit. CueTHbIe MHOXECTBA. PaBHOMOIITHOCTH MHOKECTB N U N IKormx1.3),
NXN. Hecuernsie MHOXecTBa. HecdyeTHOCTP MHOXKECTBa OIIK-7  (MIOK
JEHCTBUTEIBLHBIX YUCEL. OI1K7.3)
OtHomenne nopsaaka. HanOonbmmii 1 HAMMEHBIIUN 3JIEMEHTHI. 2 2 YCTHBIH onpoc, OITK-1
MakcuMmanbHble HM ~ MHHUMAJIBHBIE 3JIEMEHTHI.  JIMHEHHBIN TTMCBMCEHHBIC 3a1aHIs (MOKomxk1.1,
nopsanok. Iuarpamma Xacce. Llenu, antuuenu B YYM. Teopema NI Korki 2 ,
0 HAaUMEHbBIIEM YUCJIE AHTULIETICH. NIKorxk1.3),
OIIK-7 (MAK
OI1K7.3)
Koneunble cymmbl. Curma-o6oznadenne. Cmena wunaekca| 0,5 0,5 YCTHBIH onpoc, OITK-1
cymmupoBanus. [IpeoOpa3oBaHus CyMM. TIHCEMCHHBIC 3a11aHHA (M Korki.1,
NI Korki 2 :
NIKorxk1.3),
OIIK-7 (MOK
OI1K7.3)
beckoneunsie cymmbl. @DopmanbHble  cTeneHHbie  psaAbl.| 1,5 15 YCTHBIH onpoc, OITK-1
Omepaiuy HaJi CTCTICHHBIMU PSIIAMH: CJIOKEHUE M YMHOXCHUE. TIHCEMCHHBIC 3/ 1aHHA MAKorx1.1,
CaoiicTBa onepauuu. [enenne. Huddepenunuponanue. UKok .2 ,
WNHurerpupoBanue. Pa3noxkeHne Ha CyMMy DJIEMEHTAPHBIX U Kork1 3),
IpoOeii. OIIK-7 (MOK
OI1K7.3)
[IpaBuna cymmbl W npousBeaeHus. Yucno  gBouuHsix| 1 1 YCTHBIH onpoc, OITK-1
[OCIEN0BATENbHOCTEN [MIMHBI n. YHCIO BceX MOIMHOXKECTB TIMCEMCHHBIC 3a/1aHus (UKork1.1,
MHOYECTBA U3 N-3JIEMCHTOB. N/IKoriki1 .2 :
NIKork1.3),
OIIK-7 (MOK
OI1K7.3)
Boibopku  6e3  moBTOpeHMs.  YTNOpSJOYEHHbIE  BBIOOPKH. 1 1 YCTHBIH onpoc, OITK-1




Pasmemenus. [lepecranoBku. Unciio ynopsimoueHHBIX BBEIOOPOK. HChMEHHBIC 3a1aHHS (M AKomnxk1.1,
Uucno pasmenieHuid, mnepectaHoBOK. (CBOHCTBa pa3MENICHUM. NKork1 2 )
Heynopsinouennsie BbiOOpku. Coueranuss 0€3 MOBTOPEHUH. W J1Korx1 3),
[TepeGop coueranmii. OIIK-7  (MIOK
OI1K7.3)
Boibopkn ¢ MOBTOpeHHMSIMH.  YIOPSJIOUYEHHBIE  BBIOOPKHU. YCTHBIH onpoc, OITK-1
Pasmemenus. Yucino pasmeniennii. HeymopsgoueHHbIE BEIOOPKH. TTHCBMCHHEIC 32 1aHIA (MAKorx1.1,
Coueranuss ¢  TOBTOpeHUAMH.  YuCIO  coueTaHUU  C NKork1 2 )
MOBTOPECHUSAMHU. YUHMCIO UETOYHMCIECHHBIX PEIICHUH JMHEWMHBIX N IKormx1.3),
ypaBHEHUH C 1eNbIMH KO3 ULIMeHTaMI OIIK-7 MAK
OI1K7.3)
bunomuanbubie  kodpdunuentel. CBoHCTBA OMHOMMAIBHBIX YCTHBIH onpoc, OITK-1
ko3 dunenToB. bunommanbHas Tteopema. [lommHOMMANBHAS TIHCEMCHHBIC 3a11aHHA (M Korki.1,
dopmyna. Tpeyronsuuk [lackans. Teopema o paznoxxeHun ApooH NI Korki 2 :
B OECKOHEYHYIO CYMMY. W 1Korx1 3),
OIIK-7 MOK
OI1K7.3)
[IpuHuun BxiaroyeHus-uckioueHus. ynkuus imepa. YCTHBIH onpoc, OITK-1
IIMUCBbMCHHBIC 3a1aHUs (HHKOHK].I ,
N Korki 2 :
NIKorxk1.3),
OIIK-7 MOK
OI1K7.3)
[MpousBonsume ¢ynkmuu. IlocnenoBarenbHocTs PubOHAYUH. YCTHBIH onpoc, OITK-1
dopmyna n-ro 4YieHa MOCIeIOBaTeNbHOCTH DuOOHAYYH. TIHCEMCHHBIC 3/ 1aHHA (MKorki.1,
JIuHelHble peKyppeHTHBIC ypaBHEHUSI. N Korki 2 :
NIKorxk1.3),
OIIK-7 (MAOK
OI1K7.3)
KomoOunatopusie uncna. Yucna Katanana. Yucna benna. YCTHBIH onpoc, OITK-1
IIMCBMCHHBIC 3a1aHU (HHKOHKI.I ,
N Korki 2 :
NIKork1.3),

OIK-7 (MK




OTK7.3)

Bcero
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4.3.2. Ilepedyenb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE M3YyUeHHe CTYJeHTAMHU B paMKax caMocTosTeqbHoil padoTsl (CP)
He npenycmotpeno

4.4, METOJIMYECKHUE YKA3AHUS 11O OPTAHU3AIIMA CAMOCTOSTEJILHOM PABOTHI CTYJIEHTOB

MeTtoauueckue yka3aHusi 10 OpraHu3aliy caMoCTOsATENbHON paboThl pacnonokeHsl B MOC Educa Ha cTpanune kypca

4.5.

HEC

ITPUMEPHASI TEMATUKA KYPCOBBIX PABOT (HPOEKTOB)

IIPEyCMOTPEHO



5. YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUILIUHBL (MOJLY.JI5T)

a) nepevyeHb JUTEPATYPbI

1. I'aBpunos I'.U., Canoxxenko A.A. 3aiauu ¥ ynpakKHEHUs IO TUCKPETHONW MaTeMaTHKE.
M., 2004.

2. Manbues, 1. A. luckpernas matematnka [Tekct] / M. A. MainbueB. - Mocksa : Jlanb,
2011. - 304 c. -Pexxum pocryna: ObC "UznatensctBo "Jlanp". - Heorpanuu. nocrym. - ISBN 978-
5-8114-1010-1

3. lllesenen, FO. II. JluckpeTHass maTemaTuka : ydeObHoe mocobue s crmo / FO. IL
HleeneB.  Canxt-IletepOypr : Jlanb, 2021. 592 c¢.  ISBN 978-5-8114-7504-9.  TekcrT :
AJICKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOIMOTEeYHAs cucrema. _ URL:
https://e.lanbook.com/book/161638 (mara oOpamenus: 13.01.2022).  Pexum pgocryna: s
aBTOPH3. MOJIb30BATEIICH.

4. 3unuenko A.C., IlanteneeB B.W., CemuueBa H.JI. luckpernas maTeMaTuka B 3a/iayax u
ynpaxHeHusx. Yacts 1 : yueb. mocobue. — Mpkyrck : Pempouentp Al, 2019. — 100 c.

5. KnekoBkuH, I'. A. BBeieHHe B TepeUHCIUTEIIbEHYI0 KOMOMHATOPHKY : yaeOHOe mocobue /
I'. A. KnexoBkuH.  3-e u3a., crep.  Cankr-IlerepOypr : Jlanwp, 2019. 228 c. Tekcr :
ANEKTPOHHBIN // Jlann : AEKTPOHHO-OMOIMOTeUHAS CUCTEeMA. _ URL:
https://e.lanbook.com/book/119290 (nara oOpamenusi: 13.01.2022).  Pexxum poctyna: s
aBTOPH3. IIOJI30BATEIICH.

6. l'amkos, C. b. [luckpernas matematuka. Y4eOHUK IS BY30B : yueOHUK 11 By30B / C.
b. l'amkos. _ Cankt-IlerepOypr : Jlanp, 2022. 456 c. _ ISBN 978-5-8114-8691-5.  Tekcrt :
IeKTpOHHBIN // Jlaub : anmexkTpoHHO-OMONMoTeuHas cuctema.  URL: https://e.lanbook.com/
book/193306 (mata oopamenus: 13.01.2022). Pexum mocTyma: i aBTOPHU3. MOJIb30BATEIICH.

7. Boponenko, A. A. JIMCKpeTHas MaTeMaTWKa. 3aJaud W YINPaKHEHHsS C PEIICHUSIMH
[Tekcr] : yae6.-meroa. mocobue : y4ed. mocodue i cTya. By3oB, 00y4. o Hamp. BITO 01.03.02
(010400) "Ilpuxn. wmatematuka u uHpopmaruka" wu 02.03.02 (010300) "dyHpameHrt.
nHpopmaruka u uHPopM. TexHomoruu" / A. A. Boponenko, B. C. ®enoposa. - M. : Uuadpa-M,
2015. - 104 c. : un. ; 21 cm. - (Beiciee obpa3oBanue. bakanaBpuar). - bubnuorp.: ¢. 102. - ISBN
978-5-16-006601-1. - ISBN 978-5-16-101745-6 : 150.00 p.

8. HoBukoB, ®emop AnekcanapoBud. JluckpeTHas MaTeMaTHKa [JIs MPOTPAMMUCTOB
[Tekcr] : yde0. mocobue misg CTyA. By30B, OOy4. MO Hamp. MOJATOTOBKH JUILUIOMHUP. CIIEII.
"Undopmarrka u BeruucnutensHas Texuuka" / @. A. HoBukos. - 2-e u3a. - CII0. : ITurep, 2005. -
363 c. : wi. ; 24 cm. - (YueOHUK aiist By30B). - bubmmorp.: c. 349-350. - Vkas.: ¢.246-348, 351-
363. - ISBN 5-94723-741-5 : 112.50 p., 157.50 p. YIK 519.1(075.8)

0) CIUCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK
JIEKIWU M0 TUCKPETHOW MaTeMaTHKe, BUAEO-IeKIuH, pacrnonoxkenusie B MOC Educa u Ha
camite http://cloud.isu.ru/

B) 0a3bl IaHHBIX, HH()OPMAINOHHO-CIIPABOYHBIE  TOMCKOBBIE CHCTEMbI

1. http://www.window.edu.ru — ExuHoe OKHO q0CTyma K 00pa30BaTebHBIM pPECypcaMm.
[TomHOTEKCTOBasE 3JCKTPOHHAs OWOMMOTEKa YYEOHBIX W YYEOHO-METOJAMYECKHX MAaTepUaioB
(benepanpHBI pecypc).

2. http:// www.exponenta.ru — O0Opa3oBaTebHbI MATEMAaTHYCCKUAN CAUT

3. http://www.mccme.ru/free-books ~ —  MoCKOBCKHE ~ HIEHTp  HEMPEPHIBHOTO
MaTeMaTHYeCKOro o0pa3oBaHus. MaTepualibl (TIOJTHBIE TEKCThI) CBOOOHO PACIIPOCTPAHAEMBIX KHHUT
10 MaTeEMaTHKE.

4. https://www.biblio-online.ru/ — 3aekTpoHHO-OMOIMOTEUHAS CHUCTEMa W3/1aTeIbCTBA
«FOPAWT»

6. https://e.lanbook.com/ — DnekTpoHHO-0MOIMOTEYHAS CUCTEMa M31aTeNIbCTBa «JIaHb
7. 1OC UT'Y EDuca



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

8. https://welcome.stepik.org/ru — OmaiiH-KypChI OT BEIYIIUX BYy30B U KOMITAHUI CTPAHBI
9. https://openedu.ru/ — OtkpsiToe 00pa3oBaHuUE

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJINHbI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/IOBAHMUE :

Jis  mpoBeneHUs — JEKIMOHHBIX — 3aHATHH  HeoOXoiuma  ayauTopus  C
MIPEe3EHTAIIMOHHBIM 000PYOBaHHUEM, JJIsl IPOBEJCHUS MPAKTUYECKUX 3aHATHI HeoOXo1uMa
ayautopus Ha 25-30 pabounx mecT (B 3aBUCHMOCTH OT YHCJICHHOCTH Y4€OHOH TpYIIIbI),
o0opyI0BaHHAs TOCKOH, MPE3EHTAIIMOHHOW TEXHUKOM.

6.2. IPOTPAMMHOE OBECIIEYEHUE:

LaTeX — ¢ ucnons3oBanuem coopku TeXLive (Mm BO3MOXKHOCTh BBIXOJ/1a Ha OHJIAWH-PECYPC
Overleafe), pdf-view’ep.

6.3. TEXHHYECKHME M SJIEKTPOHHBIE CPEJCTBA .

NOC EDUCA, DOMIC, mnpe3eHTanmoHHoe 00OOpYyIOBaHUE, IEPCOHATBHBIN
KOMITBIOTEP C BOBMOKHOCTBIO JIEMOHCTpAlUU Ipe3eHTanuii B popmare pdf.

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MHX

HpI/I peam3aniui  JaHHOI'0  KypCa  HCIIOJB3YIOTCA  CICAYIOIIHC O6paSOBaTeHBHBIC
TCXHOJIOTHU: TCXHOJIOTMKW TpaJulIMOHHOTO o6yquI/m, HUI'POBBIC TCXHOJIOTMH, TEXHOJOTHU
HpO6HCMHOFO O6y‘leHI/I${, TCXHOJIOI'MH o6yquH${ B COTPYAHUYCCTBC, TCXHOJIOTMU KOHTCKCTHOI'O
06yquI/m, HHTCPAKTUBHBIC TCXHOJIOTHHU, TCXHOJOIMM AUCTAHIIMOHHOI'O 06yquI/m, AKTUBHBIC
neaarornt4ycCKuc TCXHOJIOT .

8. OHEHOYHBIE MATEPHUAJIBL VLA TEKYHIEI'O KOHTPOJISA U
INPOMEXYTOYHOU ATTECTAIIUHN

8.1. OUEHOYHBIE MATEPHAJIBI JIJIA BXOJHOI'O KOHTPOJIS
Tect na crpanune xkypca 8 MOC Educa.
8.2. OIEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPOJIS
Tectsl Ha cTpanune kypca B MOC Educa B cootBercTBuu ¢ 11. 4.1,
8.3. IIOPSIIOK MMPOBEJIEHUS DK3AMEHA

1 typ. (kBamuduxanus, MOC Educa)

HeoOxonumo mpoiitu Tect (obmee Bpems tecta — 90 muu.) Tect mpoBoauTcs B JAHU
MOJTOTOBKHU K DK3aMEHY.

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

2 typ. [enn sk3amena. byner mpemnoxen O6uner ¢ 3 BompocaMu: 2 TEOPETUYECKHUX M 1
npaxktuaeckuid. [Ipu oTtBeTe Ha 1 TeopeTnueckuii Bompoc Hajio OyAeT JaTh OCHOBHBIE ONPEEIICHNUS,
NPUBECTH TMPHUMEpPHI, yKa3aTh CBOICTBa (Kak mpaBwiio Oe3 joka3zarenbcTBa). I[Ipum oTBere Ha 2
TEOPETUYECKHUI BOIIPOC HAJI0 OYJET J0Ka3aTh HEKOTOPOE YTBEPKICHHUE.

3 typ. Byner npoBesneHo cobeceoBaHMe MO UTOTaM 3aHATUH B CEMECTpE M OTBETE BO 2-M
Type.

Ot BTOpPOro Typa 0CBOOOKIAIOTCSA CTYJCHTHI, HAOpaBIlIMEe B TEYCHHUE CEMECTpPa 3a Ka)JIbIi
TecT He MeHee 80 OayuIOB, HE MMEIOLIUE MPOMYCKOB 0€3 YBaXXUTENbHBIX MPUYMH W aKTUBHO
paboTaBiIre Ha CEMUHAPCKUX U MPAKTUUYECKUX 3aHATHUSX.

Ha sk3ameHe He0OX0IMMBI: pydKa ¢ CHHEH macToil (2 mr), 1McThl B KIETKY (popmat A4, 12
JIMCTOB) WJIM TETPaJib C JIUCTaMH B KJIETKY, 00beMOM He MeHee 12 TUCTOB.


https://welcome.stepik.org/ru
https://openedu.ru/

IIpumepHBIe BOPOCHI IS IK3aMeHa.

1. MaTemaTtuyeckue OCHOBBI

1.1. Meton MaremMaTH4ECKON MHIYKIIUH.

1.2. MeTo1 OT MPOTUBHOTO.

1.3. Pazbop ciydaes.

2. OCHOBBI TEOPUHU MHOXKECTB

2.1. Ilonsatue muoxectBa. [Ipumepsnl. Ilycroe m yHuBepcanbHOe MHOXECTBO. CHOCOOBI
ONKCAHMsI MHOXECTBa. DieMeHT MHoxecTBa. llogmuoxxkecTBa. CoOCTBEHHBIE M HECOOCTBEHHBIE
MIOJIMHOKECTBA. Teopema 0 yuciie MOAMHOKECTB KOHEUHOI'O MHOXKECTBA.

2.2. Omnepanmu Hax  MHOXKECTBaMH  (TiepeceueHHe, OObEIMHEHUE, Pa3HOCTb,
CUMMETpUYecKasi pa3HOCTh, JONOJIHEHHE, JeKapToBo mpousBeneHue). [lpumepsr. Kpyru Oiinepa.
NnmrocTpanus onepanuii HaJy MHOXKECTBaMU Kpyramu Ditiepa.

2.3. TeopeMsbl 0 CBOMCTBaX ONepalvi HaJl MHOYKECTBaAMU.

2.3.1. KoMMyTaTHBHOCTb IepecedeHusi, 00beAMHEHHS.

2.3.2. AcconMaTuBHOCTD MepeceYeHus, O0bETUHEHUS.

2.3.3. IuctpuOyTUBHOCTD MEPECEYCHUSI OTHOCUTEIEHO O0BEIMHEHUSI.

2.3.4. luctpuOyTUBHOCTH O0BEAMHEHUS OTHOCUTENLHO ITePECeUCHUSI.

2.3.5. JIuctpruOyTHBHOCTH ACKApTOBA MPOU3BEICHUSI OTHOCUTEIHLHO O0BEIMHCHHMS.

2.4. Ortnomenusa. OOnacTb ompeneneHus, o0nacTb 3HaYeHW oTHomeHus. [Ipumepsl.
OtHomrenue, oOpatHoe k ucxonnomy. Kommnosunus ornomenunii. Onpenenenue. [Tpumepsr.

2.5. buHapHble OTHOLIEHHS Ha MHOXecTBe. PeduekcuBHble, aHTUpE]IIEKCUBHbIEC,
CUMMETpPUYHbIE, aHTUCUMMETPHUYHBIE, TPAH3UTUBHBIE OTHOIIEHUS. ONpeeneHne U IPUMEpBHI.

2.6. OtHomenue sKkBHBaJIeHTHOCTU. Kitaccel skBuBaneHTHOcTU. [lpumepsi. Teopema o
KJ1accax IKBUBAJICHTHOCTH.

2.7. Pa3buenue MHOecTBa. Teopema o cBsI3U pa30MEHUS U OTHOIICHUS YKBUBAJICHTHOCTH.

2.8. $n$-mectHOE OTHOIICHHE HAa MHOXecTBe. OmpeneneHue ¥ npuMmepbl. KBaHTOPBI H
otHouieHus. [lepexos1 oT KBAHTOPOB K OECKBAHTOPHOI 3aIHCH.

2.9. ®ynkuuu. lnbekTuBHBIE, CIOpBEKTUBHBIE PyHKIMU. Onpenenenue. [Ipumeps.

2.10. B3auMHO-0lHO3HAYHOE COOTBETCTBHE. PaBHOMOIIHBIE MHOXECTBA. PaBHOMOIIIHOCTH
MHO>KECTB TOYEK MHTEPBAJIA U IIPSMOM, OTpE3Ka U MPSIMOM.

2.11. Cuernble MHOXecTBa. PaBHOMOIIHOCTE MHOXKECTB N 1 NXN.

2.12. HecuetHble MHOXeCTBa. HecueTHOCTh MHOKECTBA JEHCTBUTENbHBIX YHCET.

2.13. OtHomenue nopsinka. HanbOonpmmii 1 HauMeHbIIUI 37eMeHThl. MakcuMalbHble U
MHUHUMAJIbHBIC 3JIEMEHTBI. JIMHEMHBIN TOPSIOK.

2.14. Inarpamma Xacce.

2.15. lenwu, antunenu B YYM. Teopema 0 HAaMMEHBIIIEM YHCII€ aHTULICTICH.

2.16. CnocoGbl  3amaHusi OuHapHBIX  oTHomeHWil. Ilepeuncnenue  37eMEHTOB,
XapaKTepUCTHUECKOE CBOMCTBO, rpa)MK OTHOIIEHHUS, MaTpUlla OTHOIIECHHUS.

3. Cymmbl

3.1. Koneunsle cymmbl. Curma-o6o3HaueHue. CMeHa UHIEKCA CYMMHPOBAHMSL.
ITpeoOpaszoBanus cymm. [Tpumepsr.

3.2. beckoneunsle cymmbl. DopManbHbIe CTENEHHBIE pAnbl. Onepanuu Haj CTENEHHBIMHU
psnamMu: ciokeHue M ymMHoxkeHue. CBoiictBa omepaumii. Jlenenue. uddepenuuponanue.
WNHuTterpupoanue.

3.3. Pa3noxeHue Ha CyMMY 3JIEMEHTApHBIX Jpo0eit.

4. KomOunaTopuka

4.1. IlpaBuna cyMMBbI U TPOU3BEACHHUS.

4.2. Yucno ABOMYHBIX I1OCIEN0BATEIbHOCTEN LIMHEL $nS.

4.3. Yucno Bcex

IIOIMHOYECTB MHOeCTBa U3 $n$-smeMeHTOoB.



4.4. Beibopku 0e3 mOBTOpeHHUs. YTopsimodeHHbIe BbIOOpkH. Pasmemienus. [lepectanoBku.
Yucino ynopsgoueHHbIX BEIOOPOK. Uncio pa3MerieHui, nepectaHoBok. CBOWCTBA pa3MeIeHU.

4.5. Beibopku 6e3 nopropeHus. Heynopsigouennsie BeiOopku. CoueTanust 6€3 MOBTOPCHHIA.
[Tepebop coueranuii.

4.6. BpiOOpkun ¢ TIOBTOpEHUSAMH. YTOpsSAOYEHHbIE BbIOOpKH. Paszmemenus. Ywcio
pa3sMElIEHUMN.

4.7. BpiOopku ¢ moBTOpeHHsMU. Heymopsgouenneie BbiOOpkH. CoueraHus
MOBTOPEHUSAMU. UHUCIO COYETaHHI C TOBTOPEHUAMHU. YHCIIO LETOYUCIEHHBIX PEUICHUN JTUHEUHBIX
YpaBHEHUH ¢ 1eNbIMH K03 pulimeHTamu.

4.8. buHOMHaNIbHAS TEOpPEMA.

4.9. CpoiicTBa OMHOMHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackais.

4.10. Teopema 0 pa3iaokKeHUU APOOH B OECKOHEUHYIO CYMMY.

4.11. TlonuaomuansHas popmyia (6e3 mokazarenscrsa). [Ipumepst (3-4).

4.12. IlpuHIMI BKIIIOUYEHUS-UCKITIOYCHUSI.

4.13. ®yukuus Junepa.

4.14. IlpousBosiue QyHKIIHH.

4.15. TlocnenoBatenbHocTh DuboHauun. dopmyna $n$-ro wieHa mociuenoBaTEILHOCTH
duboHauyw.

4.16. Pemienue JIMHEMHBIX pEKYPPEHTHBIX YpPaBHEHUH.

4.17. Kombunaropusie uncna. Yucna Karanana. Teopemsl. Uncna benna.

Pa3paborunkmn:

3aB. kadenpoit AuMlC UMUT UT'Y Ilantenees B.U.
(moamuchk) (3aHMMaemMast JOJKHOCTD ) (®.1.0.)

[IporpamMma coctaBiena B coorBercTBUU ¢ TpeboBanusamu OI'OC BO mo HampaBieHUIO
noarotoBku  02.03.02 «@DynpameHTanbHass uHGOpMATHKa W HMH()OPMAIMOHHBIE TEXHOJIOTHM
(ypoBeHb OakamaBpuaTa), YTBEp)KIEHHBIM MpHKa3oM MuHucTepcTBa 00pa3oBaHUS U HAYKHU
Poccuiickoit @eneparuu ot 23 aBrycra 2017 r. N 808, 3apeructpupoBanusiii B Muntocte Poccun
«14» centsabps 2017 r. Ne 48185 ¢ wu3MEHEHHSIMH U JONOJHEHUSMH C HW3MEHEHUSIMU U
JIOTIONTHEHUAMH OT: 26 Hos10ps 2020 1., 8 dheBpans 2021 r.

[Iporpamma paccmoTpeHna Ha 3acemanuu Kadenpsl Anredpanyeckux U WH(POPMAIMOHHBIX
cuctem UMUT UI'Y «24» mapra 2022 1.

[Iporokoin Ne 9 3aB. kadenpoit [TanTenees B.U.

Hacmosuwyas npozcpamma, ne moocem 6vimb 6ocnpoussedeHa Hu 6 Kakou popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuuxa npozpammol.



