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1. IEJU U 3AJAYA JUACITTATIINHBI

Mean

Coznarh ycnoBusi GOpMHUPOBAHUS y CTYJICHTOB IIAT(HOPMBI JIJIs1 OBJIAJACHHUS JUCKPETHBIMHU
MOJIENISIMU, KaK OCHOBOW COBPEMEHHOH MH()OPMATHUKH, HAYYUTh MOJOUPATH HY>KHBIE METOABI IS
pEIICHUS TTOCTaBJICHHBIX 3a/a4, HAy4YHTh NMPABUIBHO PACIPEICISITH BPEMsS C IIEJbIO BBITIOJHUTH
3a/1a4d B MMOCTABJICHHBIE CPOKH.

3agaun:

- pa3BUTHE METOJOB pabOThI C TUCKPETHBIMH MOJICISAMH MAaTEMAaTHKH, KOMOMHATOPHBIMH
METOJIaMU HCCIICIOBaHUMT;

- co3jaHue 0a3bl JUIsl OCBOEHMSI OCHOBHBIX KypcoB 1o nukiy UT;
- (opMHpOBaHUE Yy CTY/I€HTOB HAaBBIKOB CAMOOPTaHU3alIH;

- ¢dopMupoBanue MpodheccnoHaTbHOTO MBIIUICHUS.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas aucuuiuiiHa (MOJYJIb) OTHOCHTCS K OOSI3aTCIIbHOM YacTH MPOrpaMMbI U
U3y4aeTcs Ha BTOPOM Kypce.

2.2. JIns u3y4eHus: NaHHOW y4eOHON TUCIMITIMHBI (MOAYIIs) HEOOXOMMBI 3HAHUS, YMEHHS 1
HaBBbIKHM, C(OPMUPOBAHHBIE MpPU H3YYEHHMM MAaTEMaTHMYECKUX JUCHMIUIMH U HHGPOPMATUKU B
JTIOBY30BCKOM ITOJAITOTOBKE U Ha IIEPBOM KYpCe.

2.3. Ilepedenp mnocnenyromux y4eOHBIX AUCLMILUIMH, Ul KOTOPBIX HEOOXOJUMBI 3HAHUS,
YMEHHMSI U HaBbIKM, (OpPMUPYEMBbIE JAHHON y4eOHOM AMCUMIUIMHOW: J[MCKpETHBIE CTPYKTYpBHI,
CTpyKkTypsl nNaHHBIX, Teopusi BEpOSTHOCTEHM M MaTeMaTH4ecKas CTaTHUCTHKA, Maremarudeckas
JIOTHKa, IHTeIIIeKTyanpHbIi aHAJIA3 TAHHBIX.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUITVINHbI

[Iporiecc ocBOeHUS AUCLUITIIMHBI HApaBieH Ha (POPMHUPOBAHUE KOMIIETEHUUH (3JIEMEHTOB
cienyroumx komnereHuuii) B coorBerctBuu ¢ ®I'OC BO 1o cooTBeTCTBYIOIEMY HAlpaBlIEHUIO
MOJIFOTOBKHU.

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUYeHHS M0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTH/KCHUS KOMIIETCHIIUH

Komnerenums HHHHKaTOpbf Pe3ynbTathl 00yyeHus
KOMIeTeHIHii
OIIK-1. Cnocoben UK orixi.1 3HAaeT OCHOBHBIE TOHATHS TEOPUH
[IPUMEHSATH 3HaeT OCHOBBI MaTE€MaTHKU, MHOXECTB, KOMOHWHATOPHOTO
€CTECTBEHHOHAYYHbIE Y|pU3MKKM,  BBIUMCIUTENbHOM|aHaNM3a, TMpaBwia paboOThl C
OOIIeNH)XEHEPHbIE  3HAHUS,|TEXHUKU H|[CyMMaMH,  OCHOBHBIE  METOJbI
METOJbl  MaTEeMaTHUYECKOIO|IIPOrPaMMHUPOBAHUSA JIOKA3aTeIIbCTB  MaTeMaTUYECKUX
aHalM3a W MOJIECIUPOBAHUS, YTBEPXKICHUM.
TEOPETUYECKOTO 51 'YMeeT Ha InpuMepax pacKpbIBaTh
OKCIEPUMEHTAIBHOTO COJIepKAaHUE OCHOBHBIX IIOHATHU
UCCIIEIOBAHUSA B TEOpUHU MHOJKECTB,
npodeccuoHaIbHON KOMOHMHATOPHOTO aHalln3a, MPaBHII
JIEATEIIbHOCTH paboTel € CyMMaMH, OCHOBHBIX
METOJI0B JI0Ka3aTeIbCTB
MaTE€MAaTHYECKUX YTBEPKIACHUI.




Brnaneetr ocHOBHOM
TEPMHUHOJIOTUEN TEOPUHU
MHOXECTB, KOMOMHATOPHOTO
aHaJu3a.

MK orxi.2

Peraer cranmapTHbie
po(hecCHOHANTLHBIC 3a/1a4H
C MPUMEHEHUEM
€CTECTBCHHOHAYYHBIX U
OOIIEHHKCHEPHBIX 3HAHHH,
METO/I0B MAaTeMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS

3HAET METO/Ibl PELLICHUS
CTaHJApPTHBIX 3a]a4 TEOPUU
MHOXECTB, KOMOMHATOPHOTO
aHaM3a, CrocoObl 10Ka3aTeIbCTB.
'YMeer pemarb CTaHIapTHhIE
3aJ]a4u TEOPUU MHOXKECTB,
KOMOMHATOPHOTO aHAJIN3A.
Bnaneer MeTogamu perieHus
CTaHJApTHBIX 3a]a4 TEOPUU
MHO€ECTB, KOMOMHATOPHOT'O
aHaJIn3a, Croco0bl TOKA3aTeIIbCTB.

MK orx1.3 3HAeT OCHOBHBIE MOHSTHUS TEOPUU
Crioco0OeH IpoBOIUTH MHOXECTB, KOMOWHATOPHOTO
TEOPETUYECKUE U aHanu3a, TmpaBuiga paboTel ¢
AKCIEPUMEHTAIbHBIE CyMMaMH, OCHOBHBIE  METOJbI
UCCIIEIOBaHMS OOBEKTOB JIOKA3aTeNIbCTB  MAaTEMaTUYECKUX
npodeccuoHanbHOM YTBEPKACHUM.
JIEATENIbHOCTH YMeeT  NpUMEHATb  OCHOBHBIE
MOHSTHUS TEOpUHU MHOKECTB,
KOMOMHATOPHOTO aHanusa B
TEOPETUYECKUX UCCIENOBAHUAX.
Brnageer MerogaMM NpPUMEHEHUS
OCHOBHBIX MOHSTUHI TEOpUHU
MHOJKECTB, KOMOHHATOPHOTO
aHanmsa B TEOPETUYECKUX
HCCIIEIOBAHUSX.
OIIK-7. NIK onk7.3 3HAeT OCHOBHBIE IOHATHS TEOPHUH
Crocoben pazpabarbiBaTh|ClI0CO0EH BBITIOJIHATH| TUCKPETHOU MaTeMaTUKHU
aCOPUTMBl U  TIPOTPAMMEL, 3aJa4du pa3pa60TKI/I HGO6XOI[I/IMI)IG JJI p33pa6OTKI/I
TIPUTOJTHBIE JUIsT|AITOPUTMOB, 3a71a4M|aJITOPUTMOB.
MIPaKTUYECKOI0 IPUMEHEHUS nporpaMmMHupoOBaHud, 'YMmeer IIPHUMCHSATH arrapar
OTJIIaAKU W TECTUPOBAHMSA|IUCKPETHOM  MATEMATUKH  JUIA

MPOTOTUIIOB  IIPOrPaMMHBIX
CPEACTB U HH(OPMAIIMOHHBIX
CUCTEM

pELICHHS TPUKIIAIHBIX 3a/1a4.
Brnageer MeromamMu JIHUCKPETHOM
MaTeMaTHUKUd Uil pa3paboTKu
aJIrOPUTMOB.




4. COAEPKAHUE U CTPYKTYPA JTUCIIUIIJIMHbI

O0beM OUCHMIUTMHBI COCTABIISET S 3aueTHBIX enuHull, 180 gacoB, B ToM uncie 44 yaca Ha SK3aMeH, MPaKTUIecKas MOArOTOBKa 78 4acoB.

dopma NpoMeKyTOUHOU aTTecTalluu: 3 ceMecTp — dK3aMeH.

4.1. COAEP)KAHUE JUCHUIIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM, C YKA3AHUEM BHUJIOB YYEBHbIX 3AHATHI 1 OTBEJEHHOI'O HA HUX

KOJIUYECTBA AKAJJEMHUYECKHUX YACOB

Buasbl yueOHo# paGoThbl, BKJIIOYAA
CaMOCTOSITEIbHYIO PadoTy 00y4arommxcsi u

TPYAOEMKOCTH (B Yacax)

Dopmbl
N Ce KOHTaKlea;lﬁp‘z;g(l)oTa :D[;;nonaBaTenﬂ Camoct TeKyero
w/n Pasjaen nucuMmuinHbL/ TeMbl Mec y I b OHT::["’H KOHTPOJIsI
P CeMuHapcku paGora yCneBaeMOCTH
Jletcumu (npaxinqecx KO *
He 3aHsITHs) KOHZPOH
1 |MaremaTu4ecKue OCHOBbI 3 2 2 1 7 TECT
Tema 1. CiocoObl 10Ka3aTeabCTBA MATEMATUYECKUX YTBEPKICHHM
2 |OcHOBBI TEOPUHM MHOKECTB 3 14 14 4 44 TECT
Tema 1. MHOXkeCTBa U Ollepaliiy HaJl MHOKECTBaAMMU. 4 4 10
Tewma 2. OTHOIIEHUSI. 6 6 20
Tema 3. @yHkuum. 2 2 5
Tema 4. OTHOWIEHNE TIOpsAAKA 2 2 5
3 |Cymmbl 3 2 2 1 7 TECT
Tewma 1. Koneunble CymMMBl. 0,5 0,5 1
Tewma 2. beckoHeUHbIE CyMMBI. 1,5 1,5 6
4 KomOMHATOpHKA 3 16 16 4 44 TECT
Hroro yacos 34 34 10 102 180




4.2. IIJTAH BHEAYIUTOPHOI CAMOCTOSITEJIbHOM PABOTHI OBYUYAIOIINXCS 1O JUCHUILINHE

CamocTosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeTOAHYEeCcKoe
Cemect Bun Cpoxu 3aTparsl OueHo4Hoe 8
HazBaunmue pa3aesna, TeMbl oGecneueHmne
P CAMOCTOSAATEJIBbHO | BBIIIOJIHECH BpPEeMEHHU cpeacrso CAMOCTOSITEILHO
i padoThbI usi (uac.) N
i padoThbI
L-a YMO
VUITHw froJIoBHHa PACIIOJI0kKEHO B
3 |MaTtemaTtuuecKkrue OCHOBBI Kypca + 7 TECT 1OC Ed
IIOATOTOBKA uca Ha
K 9K3. CTpaHHULe Kypca
1-a YMO
VUIITUn foJoBHHa PAacoNOKEHO B
3 OCHOBBI TEOPUU MHOXKECTB Kypca+ 44 TECT 11OC Ed
IIOATOTOBKA uca Ha
K DK3. CTpAaHULIC KypcCa
2-1 YMO
VUIITHn froJIoBHHa PACIIOJI0kKEHO B
3 CyMMmbl Kypca+ 7 TECT 1OC Ed
MOJrOTOBKA uca Ha
K 9K3. CTpaHHULE Kypca
25 YMO
VUIITHn froJoBHHa PACIIOI0kKEHO B
3 Komb6unaropuka Kypca+ 44 TeCT 1OC Ed
IIOATr0OTOBKA uca Ha
K 9K3. CTpaHHULE Kypca
O0611ast TPYAO0EMKOCTh CAMOCTOSTEIHHOM paboThl O JUCIHUILTHHE (Yac) 102
W3 HUX 00beM caMOCTOSATENBHON pabOThI C UCIIOJIB30BAHUEM DIIEKTPOHHOTO O0OyUEHUs U 20

JUCTAHIIMOHHBIX O6pa30BaTeJIBHBIX TEXHOJIOTHI (qac)

Buowvl camocmosmenvuoii pabomei:
P — nanucanue pegpepama, /] — noocomoska ooxknada, Y — evlnonnenue ynpaxcueruil,

O — nHanucanue scce, IIm — svinoanenue npoexma, K - ketic-3adanue, Ilghp — nopmeponuo,
U — unghopmayuonnsiii nouck, Ilp3 — npezenmayus, JI — uzyuenue 1umepamypot,
T (no orcenanuro) — 3anonnenue mabauyvl Jonunvr O2n «3nan, xomen y3uamo, y3HAI»




Hnu (no sicenanuio) — 3anonnenue mabauyvl, cooepaicaweis 4 cmonoya — «V» - yoce 3nan, «+» — Hogoe, «-» — Oyman unayve, «?» — He NOHSIL,
ecms ONPOCHL.

4.3. COIEP KAHUE YYEBHOI'O MATEPHUAJIA

1  MaremaTu4ecKue OCHOBBI:
Tema 1. CriocoObI JOKa3aTenbCTBA MATEMAaTHUECKUX YTBEPIKICHHUM.
Pa36op ciaydyaes. Meron ot npoTuBHOr0. MeToa MaTeMaTH4eCKON HHIYKIUN
2 OCHOBBI TEOPHH MHOMKECTB:
Tema 1. MHOXecTBa 1 onepanuy HaJl MHOKECTBaMHU.
[onsarue muOXecTBa. [Tycroe n yHuBepcanbHoe MHOKECTBO. CTIOCOOBI ONMCaHUS MHOXKECTBA. DIIeMeHT MHOKecTBa. [logmHOkecTBa. COOCTBEHHBIE U
HEcOOCTBEHHBIE MMOAMHOXKECTBA. TeopeMa 0 ynciie MoIMHOXKECTB KOHEUHOI0 MHOXecTBa. Onepaluu HaJl MHO)KECTBaMH (TiepeceyeHre, 00beJMHEHHE,
Pa3HOCTb, CHMMETPHUUECKasl pa3HOCTh, JOMOJHEHHUE, 1eKapToBO npousseaeHue). Kpyru Oinepa. MuttocTpanus onepanuii HaJy MHOXKECTBAaMH KpyraMu
Oiinepa. CBolicTBa onepanui.
Tema 2. OTHOIIEHUS.
OtHomenus. O6sacTb onpeaenaeHus, o0acTb 3HadyeHuit otHowmeHus. OTHoeHe, oOpaTHoe K ucxonHoMmy. Komno3unus otHomenuil. bunapusie
OTHOIIEHHS HA MHOXKecTBe. CriocoObI 3a1aHUsl OMHAPHBIX OTHOIICHHUI: IEPEUNCICHIE YIIEMEHTOB, XapaKTEPUCTHUECKOE CBOMCTBO, TpaduK
OTHOILIEHMSI, MaTpUIla OTHOLEHMs. PedekcuBHble, aHTUPE(IEKCUBHBIC, CHMMETPUUYHbIC, aHTUCUMMETPUYHbBIE, TPAH3UTUBHBIE OTHOLIECHHUS.
OTtHo1enune 3kBUBaeHTHOCTH. Kitaccsl skBuBaneHTHOCTU. TeopeMa o Kilaccax SKBHUBaJIEHTHOCTU. Pa3zOuenue MHoxecTBa. Teopema o CBs3U
pa3OueHus U OTHOLLIEHHS YKBUBAJIEHTHOCTH. N-MECTHOE OTHOIIEHNE Ha MHOXecTBe. KBaHTOpPBI 1 oTHOWIEHUs. [lepexoa oT KBaHTOPOB K
OECKBAaHTOPHOM 3aIHCH.
Tewma 3. @yHKIMH.
Oyukyu. UHbeKTUBHBIE, CIOPbEKTUBHBIE (QYHKIIMU. B3anMHO-01HO3HAUHOE COOTBETCTBUE. PaBHOMOIIIHBIE MHOXECTBA. PABHOMOIIIHOCTh MHOXKECTB
TOYEK MHTEpBaJIa ¥ NPAMOH, OTpe3Ka U npsaMoil. CueTHbsle MHOKecTBa. PaBHOMOIIHOCTE MHOKECTB N 1 NXN. HecueTHrle MHOKecTBa. HecueTHOCTB
MHO€ECTBA ACUCTBUTEIBHBIX YUCEL.

Tewma 4. OTHOLIEHUE TOPSAIKA.
OtHowenue nopsiaka. Hanbonpmmii 1 HaMeHbIINH 371eMeHThl. MakcuManbHble 1 MUHUMAaJIbHBIE 3JIeMEHTHI. JInHeNHHbIH nmopaaok. Juarpamma
Xacce. Lenu, antuuenu B YYM. Teopema 0 HauMEHbIIEM YUCIIE aHTULIETIEN.
3 Cymmbl

Tema 1. KoHeunsle CyMMBI.
Koneunsie cymmbl. Curma-o6o3Hauenre. CMeHa uHaekca cymmupoBanus. [IpeoOpazoBanus cymm. Curma-o6o3Hauenue. CMeHa UHIEKca
cymmupoBanus. [IpeoOpa3oBanus cymm.

Tema 2. beckOHEYHBIE CyMMBI.
beckoneunsie cymmMmbl. @opMasnbHble CTENEHHBIE psAabpl. Onepanny HajJ CTENEHHBIMU PsIIaMU: CII0OKEHHE U yMHOXeHHe. CBOMCTBA onepanuii.
Henenne. Iuddepennuposanne. UnterpupoBanne. Pa3noxkenne Ha cymmy 3J1eMEHTAPHBIX APOOEH.



4 KomOunatopuka
Tema 1. [IpaBuna cymmbl 1 IPOU3BEICHHUS.
ITpaBuiia cyMMBI ¥ Ipou3BeACHUs. YHCI0 JBOMYHBIX IOCIEN0BATEIBHOCTEN UTMHBI N. YUCIIO BCEX MOAMHOKECTB MHOXKECTBA U3 N-3JIEMEHTOB.
Tema 2. BeiOopku 6€3 MoBTOpEHUsI.
Bri0opku 6e3 noBTopeHus. YnopsaoueHHsle BbIOopku. Pasmenienus. IlepecranoBku. Yncno ynopsaodeHHbIX BBIOOPOK. UKcno pa3MelieHui,
nepectanoBok. CBoiicTBa pa3menienuil. Heynopsinouennsie Beioopku. Coueranus 6e3 noBropenuit. [lepebop coueranmid.
Tema 3. BeIOOpKH ¢ TOBTOPEHUSMH.
Br16opku ¢ moBTOpeHUsAMHU. YTIopsAoYeHHbIe BEIOOpKHU. Pasmenenns. Yucno pasmeniennid. Heynopsinouennsie Beroopku. Couetanus ¢
HOBTOPEHUAMHU. YUCII0 cOUeTaHUi ¢ MOBTOPEHUAMH. YNCIIO LET0YUCIEHHBIX PeIleHUH JIMHEHHBIX YpaBHEHUH ¢ 1ienbIMu K03 punmenraMu
Tema 4. BunOMUaNbHBIE KOA(PPHUIUEHTHI.
bunomuanbuble koahdunmenTsl. CBolicTBa OMHOMUANBHBIX K03 duimentoB. bunomuansHas Teopema. [lonuHoMuansHas popmyna. TpeyronbHUK
[Mackans. Teopema o pa3ioxKeHUH APOOH B OECKOHEUHYIO CYMMY.
Tema 5. [IpyHIMI BKIIOYEHHUS-UCKIIFOUEHUS.
[Tpunnun BritoueHus-uckioueHus. Oynkius Diinepa.
Tema 6. [IpousBopsiire GyHKIUH.
[MpousBosmue Gyukmu. [TocnenoBarenpHocTs @HbOHaATYN. DOpMyITa n-ro WwieHa nocieaoBareabHocTd OrboHauyn. Pemenne mTuHeHHBIX
PEKYPPEHTHBIX YPaBHEHUM.
Tema 7. KomOuHATOpHBIC YHCIIA.
Kombunatopusle uncna. Yucna Karanana. Yucna benna.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

TpyaoemkocTb
Ne (uac.) ®dopmupyembie
Ne HauMeHoBaHMe CeMUHAPOB, MPAKTHYECKHUX N3 Hux | OueHouHbIe
pa3neia KOMTIETeHIINHT
n/H U JIaDOPaTOPHLIX padoT Bcero mpaktuveck| cpeacrsa .
M TeMbI (MHIMKATOPHbI)
4acoB asi
NOJAr0TOBKA
1 2 3 4 5 6 7
1 1.1 |Pa3bop ciryuaeB 0,5 0,5 yerneii onpoc, OTTK-1 (UKo 1,
TMCBMEHHBIC 1] TKonk1.2 , UAKork1.3),
3a7aHus OIIK-7 (UJIK ork7.3)
2 1.1 |Mertoa OT MPOTUBHOTO 0,5 0,5 yerusiit onpoc, OITK-1 (MAKomnki.1,
MUCbMEHHBIC I/UIKOHKIQ , I/IHKOHKIJ),
3aJJaHus OIIK-7 (I/II[K OHK7.3)




1.1 |Meroa MmaTeMaTHYECKON MHIYKIIUN 1 1 yerusiit onpoc, OITK-1 (MAKomxi 1,
IIMCbMCHHBIC I/IHKOHKI.Z , I/IHKOHKIS),
3a7aHus OTIK-7 (WJIK orir3)

2.1 |Ilonsitue MHOxecTBa. [lycroe u yHHBepcaabHOE MHOKECTBO. CIoCOObI 4 4 yernsiii onpoc, OIK-1 (MAKonk1.1,
OMMCAHUS MHOXKECTBA. DJIEMEHT MHOKecTBa. [[0IMHOKECTBA. THCEMEHHBIC 11T 1TK onk1.2 , UKomki 3),
CoOcTBeHHbBIE M HECOOCTBEHHBIC MTOAMHOXKECTBA. Teopema o yucie Janamt OIIK-7 (MK orik7.3)
MOAMHOKECTB KOHEUHOT0 MHOXeCTBa. Orepanuu HajJl MHOKECTBaMHU
(nepecedenue, 00beIMHEHUE, PA3HOCTh, CHMMETPHUYECKask Pa3HOCTb,

JOTIONIHEHHUE, AeKapToBo npoussenenue). Kpyru Ditnepa. Mmmoctpanms
orepalii HaJ MHOXKeCTBaMH Kpyramu Ditnepa. CBoiicTBa omneparuii.

2.2 |OtHomenusa. O6nacTh onpeaeieHus, 00J1acTb 3HAYCHU OTHOIICHHUS. 6 6 yerusiit onpoc, OITK-1 (MAKorxi 1,
OTHoureHue, 00paTHOE K UCXOAHOMY. KOMIO3HIINS OTHOIICHHH. THCBMEHHEIC [ TTKomnk1 2 , UAKornki1.3),
bunapusie oTHOEHNs HA MHOKeCTBE. CrTOCOOBI 3ajaHnsT OMHAPHBIX Satamt OIIK-7 (MAK onk7.3)
OTHOIICHUI: MEPEUUCIICHNE IIEMEHTOB, XapaKTePUCTHUECKOE CBOMCTRO,
rpaduK OTHOILLIEHUS, MaTpHIla OTHoLEeHUs. PeduekcuBHble,
aHTHpe(dICKCUBHbBIC, CHMMETPUYHBIEC, aHTUCUMMETPHUYHEIE,

TPaH3UTUBHBIC OTHOIICHHS. OTHOIIEHUE SKBUBAICHTHOCTH. Kitacchl
SKBHUBAJIEHTHOCTHU. Teopema o Kitaccax SKBUBaJICHTHOCTH. Pa3Ouenue
MHOKecTBa. Teopema o cBsI3U pa30MEeHHs U OTHOIICHHUS
SKBHBAJIEHTHOCTU. N-MECTHOE OTHOIIEHHE HAa MHOXecTBe. KBaHTOPHI U
otHomeHus. [lepexos oT KBaHTOPOB K OECKBAHTOPHOM 3aIyCH.

2.3 |®yHkuuu. VIHBEKTHBHBIE, CIOPbEKTUBHBIE (yHKIuH. B3aumuo-| 2 2 yernprit onpoc, OITK-1 (MAKonki.1,
OJIHO3HAYHOE COOTBETCTBHE. PABHOMOIIIHEIE MHOKECTBA. PABHOMOIITHOCTE THCEMEHHBIC 1] [TKonk1.2 , U IKork1.3),
MHOKECTB TOYEK HMHTEpBaja U NpPSIMOMH, OTpe3ka U npsMoil. CueTHble S OIIK-7 (MK ornk7.3)
MHO)kecTBa. PaBHOMomHOcTh MHOXkeCTB N U NxN. Hecuernsie
MHOKecTBa. HecueTHOCTh MHOXKECTBA JCHCTBUTEIbHBIX YHCE.

24 |OtHowmenue mopsaka. Hambonpmmii W HaUMEHBIIMNH  AJIEMEHTHL| 2 2 yernpri onpoc, OITK-1 (MAKonki.1,
MakcumanbHble M MHHHMAJbHBIE JJIEMEHTHl. JIMHEHHBIH MOPSIOK. THCBMEHHBIC [ TTKomk1 2 , UAKornki1.3),
Huarpamma Xacce. Ilenu, antunenun B YYM. Teopema 0 HauMeHbIIEM SAmI OIIK-7 (MK ork7.3)
YHCIIC aHTHIICTICH.

3.1 |Koneunsle cymmbl. Curma-o6o3nauenue. CMeHa unjekca cymmupoBanus.| 0,5 0,5 yerusiii onpoc, OITK-1 (MKonk1.1,

[IpeoOpa3oBanusi cymm.

IIHNCBMCHHBIC
3alaHuA

NKornxk1.2 , MAKork1.3),
OIIK-7 (MAK orik7.3)




9 3.2 |beckoneunble cymmbl. DopmanbHble creneHHble psiabl. Onepauuu Haza| 1,5 1,5 yernerit onpoc, OITK-1 (MAKonki.1,
CTENEHHBIMU PSJIaMH: CIOKEHHE M yMHOKeHHe. CBOMCTBA oOmepanuii. THCEMCHHBIC 11T TTKomk1 2 , UKok 3),
Henenne. HuddepenumpoBanue. MurerpupoBanue. Pasnoxxenue Ha Salai OIIK-7 (MAK onk7.3)
CYMMY 3JIEMEHTapHBIX JPOOEH.

10 4.1 |IIpaBuia CYMMBI u IIPOU3BEICHHUS. Yucno NBOMYHBIX| | 1 yernprit onpoc, OITK-1 (MAKonki.1,
MOCIEa0BaTENbHOCTEN UTMHBI n. YHCII0 BCeX MOAMHOKECTB MHOKECTBA U3 THCEMCHHBIC 1T TTKomk1 2 , UKok 3),
N-2JIEMEHTOB. 3a7aHus OIIK-7 (UK ork73)

11 4.2 |Boibopku 0e3 moBTOpeHMs. YTOpsaoueHHble BbIOOpKU. Pasmemenwus.| 1 1 yerusii onpoc, OIMK-1 (MAKonk1.1,
[MepecranoBku. Yuciio ymnopsaodeHHBIX BBIOOPOK. YHMCIO pa3MelleHHH, CEMCHHBIC 1] [TK orik1.2 , UKork1.3),

o o 3aJaHus
nepectaHoBok. CBolicTBa pasMerneHuii. HeynopsioueHHbIE BBIOOPKH. OIIK-7 (MAK onk7.3)
Coueranus 6e3 noBTopenuii. [lepedop coueTanuil.

12 4.3 |BbiOOpKM C MOBTOpEHUSMH. YIOpsAAOYEHHBIE BbIOOpKH. Pasmemenus. 2 2 yernprit onpoc, OITK-1 (MAKonki.1,

Yucno pasmemennit. Heynopsmouenubie BoiOOpku. CoueraHus ¢ MCEMCHHBIC ] [TK orik1.2 , U1Kork1.3),
o 3aJaHus

MOBTOPEHUAMHU.  YHCIO  COYETaHMH C  TMOBTOPEHHSAMHU.  YHCIo OIIK-7 (MK orik7.3)

LEJIOYNCICHHBIX  PEIICHUW JIMHEMHBIX  YPaBHEHUH C  LEJIbIMU

kodpurmentamu

13 4.4 |buHomuanbHbIE K03 (ppHUIIIEHTHI. CaoiicTBa OuMHOMUANbHBIX| 4 4 yernpri onpoc, OITK-1 (MAKonxi.1,
KOO PUITHEHTOB. buHoMuanpHas ~— Teopema. [MonuHOMHUATBHAS EEMEHHBIC 1] J[TK ok 2 , MIKonk1 .3),
dopmyna. Tpeyronpauk Ilackans. Teopema o pasznokeHHH Jpodu B satamt OIIK-7 (MK onx7.3)
OECKOHEUHYIO CYMMY.

14 4.5 |[Ipunainun BItOUYeHUS-UCKITIOYeHUs1. DyHKIUs Ditnepa. 2 2 yerusiii onpoc, OITK-1 (MAKonk1.1,
TMCBMERHEIE 1 [TKonk1 2 , UKok 3),
3aJdaHus OHK-7 (HI[K OHK7.3)

15 4.6 |[IpousBomsauime ynkuuu. [locnenoBatensHocTs @ubonayun. Gopmyna| 4 4 yerusiit onpoc, OITK-1 (MAKomnki.1,
N-ro 4wieHa nocieaoBarebHocT PuboHauun. JInHEHHbBIE PEeKyPPEHTHBIC MHCBMCHHBIC 1] TTK orix1.2 , U IKomk1.3),
ypaBHEHHSL. S OIIK-7 (MJIK ornk7.3)

16 4.7 |Kombunaropusle uncna. Yucna Kartanana. Uucna bemna. 2 2 yerusiii onpoc, OITK-1 (MAKonk1.1,
IIMCbMCHHBIC I/IHKOHKI 2, I/IHKOHKI .3)’
3a7aHus OTIK-7 (UJIK omk7.3)

Bcero 34 34

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBbIX HA CAMOCTOSITE/IbHOE M3YUeHHe CTYJeHTAMHU B paMKax caMocTosTebHOoil padoTsl (CP)
He npenycmorpeno

4.4. METOJIUMYECKHE YKA3AHUS IO OPTAHU3AIIMA CAMOCTOSTEJIbHOM PABOTHI CTYJIEHTOB




Meroandeckue yKa3aHus 0 OpraHu3aiii caMocTosATebHON paboThl pacnonoxensl B MOC Educa Ha ctpanuiie kypca
4.5, [IPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (IIPOEKTOB)

HE TIPEeyCMOTPEHO



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

a) qurepatrypa

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

2. Manbues, U. A. luckpernas matematnka [Tekct] / M. A. MainbueB. - Mocksa : Jlanb,
2011. - 304 c. -Pexxum goctyna: ObC "U3naTensctBo "Jlanp". - Heorpanuy. goctyn. - ISBN 978-
5-8114-1010-1

3. Illesenes, O. I1. JIuckpeTHas maTemaTuka : yaueOHoe nocodue ais cro / 0. I1. IlleBenes.
_ Camnkr-IlerepOypr : Jlanp, 2021. 592 c.  ISBN 978-5-8114-7504-9. TekcrT : 2JIEeKTPOHHBIH //
Jlans : anektpoHHO-OMOMHMoTeuHas cuctema.  URL: https://e.lanbook.com/book/161638.  Pexum
JocTyna: sl aBTOPU3. NOJIb30BaTeNeH.

4. 3unuenko A.C., [TanteneeB B.M., CemuueBa H.JI. Jluckpernas maremMaTuka B 3aadyax u
ynpaxHeHusx. Yacts 1 : yued. mocodue. — Mpkyrck : Permporientp Al, 2019. — 100 c.

5. KnekoBkun, I'. A. BBeneHue B nepedncianTeNbHyr0 KOMOMHATOPUKY : yueOHOe mocodue /
I'. A. KniekoBkuH. _3-e u3n., crep.  Cankr-IletepOypr : Jlanw, 2019. 228 c. TekcT : 31€KTPOHHBIN
// Jlanb : snekTpoHHO-OMONMoTeuyHast cuctema.  URL: https://e.lanbook.com/book/119290. _
Pexxum noctyna: ajis aBTOpuU3. MOJIb30BATENEH.

6. I'amkos, C. b. [luckperHas mareMaTika. ¥ 4eOHUK JUIs By30B : yueOHUK /Ui By3oB / C. b.
lamkoB.  Cankt-IlerepOypr : Jlanp, 2022. 456 c. _ ISBN 978-5-8114-8691-5.  Tekcr :
anekTpoHHbI // Jlanp : anekTpoHHO-OMOMuoreuyHas cuctema.  URL: https://e.lanbook.com/
book/193306. Pexum moctyna: ajisi aBTOPHU3. TOIh30BATEIICH.

7. BopoHeHko, A. A. JluckpeTHas MaTreMaTuka. 3aa4uu U yIpaKHEHUsI C peleHusiMu [ Tekcr|
: yue0.-MeTo/1. mocodue : yuel. mocodue aiis CTy. By3oB, 00y4. o Harp. 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. - (Beiciiee obpazoBanue. bakanaspuar). - bubnuorp.: c. 102. - ISBN 978-5-16-006601-1. -
ISBN 978-5-16-101745-6 : 150.00 p.

8. Hosukos, ®enop Anekcanaposud. [JuckpeTHas MmaTemMaTrka AJis mporpaMmMucToB [Tekcr]
: yueb. mocobue aJisi CTy . By30B, 00y4. IO HaIp. TOATOTOBKU AuIioMup. creil. "MudopmaTuka u
BbiuncnuTensHas 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 ABTOPCKHUX METOAUYECKHX Pa3padoToK
JIEKIMU MO0 TUCKPETHOW MaTeMaTHKe, BUAEO-JIeKIuH, pacnonoxkenHusie B MOC Educa u Ha
caiire http://cloud.isu.ru/

B) 0a3bl IaHHBIX, HH(POPMALHOHHO-CIIPABOYHbBIE H MOMCKOBbIE CHCTEMbI

1. http://www.window.edu.ru — EauHOe OKHO AOCTyna K 0Opa30BaTeIbHBIM PECYpPCaM.
[TonHOTEKCTOBasE 3JEKTpOHHAs OuOIMOTEeKa Y4eOHBIX M Yy4eOHO-METOAMYECKHX MaTepuasoB
(benepanpHBI pecypc).

2. http:// www.exponenta.ru — O6pa3oBaTeNbHbII MaTeMaTUYECKUN CalT

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

4. https://www.biblio-online.ru/ — DneKTpOHHO-OMONIHMOTEYHAs CUCTEMa W3/1aTelbCTBA
«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 BEAYLIMX By30B U KOMIIAHUH CTPaHbI

9. https://openedu.ru/ — OTKpBITOE OOpa30BaHUE



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 OBECIIEYEHMUE JUCIUIIJINHbI

6.1.YUEBHO-TABOPATOPHOE OBOPYJIOBAHMUE:

J51g mpoBeieHHsI TEKIIMOHHBIX 3aHATUN HE00X0IMMa ayAUTOPHS C PE3EHTAIMOHHBIM
o0opyoBaHUEM, JUISI TPOBEACHHS MTPAKTUYCCKHUX 3aHATHI HE00X0uMa ayIuTopus Ha 25-
30 pabounx MecT (B 3aBUCHMOCTH OT YHCJICHHOCTH Y4Y€OHOW TPyMIbI), 000PYyIOBaHHAS
JIOCKOM, MPE3EHTALIMOHHON TEXHUKOM.

6.2. IIPOTPAMMHOE OBECIIEYEHHUE:
LaTeX — ¢ ucnonb3oBaanem coopku TeXLive (Mau BO3MOKHOCTh BBIXOJIa HA OHJIAHH-pECypc
Overleafe), pdf-view’ep.
6.3. TEXHUYECKHUE U DJIEKTPOHHBIE CPEJICTBA:

HNOC EDUCA, DOMIC, npe3eHTallmOHHOE OOOpyJOBaHUE, IEPCOHAIBHBIN

KOMITBIOTEP C BO3MOKHOCTBIO JIEMOHCTpAIHH Ipe3eHTanwii B popmare pdf.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

IIpu peanu3anuu JaHHOTO Kypca UCIIONB3YIOTCS CIeAyomue 00pa3oBaTeIbHbIE TEXHOIOTUU!
TEXHOJIOTUM TPAaJUIMOHHOIO OOY4YeHMs, HUIPOBbIE TEXHOJIOTUH, TEXHOJIOTUU MPOOIEMHOTrO
Oo0y4YeHHsI, TEXHOJOTMH OOyYeHHUS B COTPYAHUYECTBE, TEXHOJOTHH KOHTEKCTHOTO OOYyYeHHs,
MHTEPAKTUBHbBIC TEXHOJOIMH, TEXHOJIIOTUN AUCTAHIMOHHOTO O0yUY€HMsl, aKTUBHBIE I1€JarOrH4ecKue
TEXHOJIOTHH.

8. OHEHOYHBIE MATEPHUAJIBI IUIA TEKYIIEI'O KOHTPOJISA 1
IMPOMEXYTOYHOM ATTECTAIIUA

Ouenounnle cpeacraa (0OC)
8.1. OIIEHOYHBIE CPEJICTBA JJIsI BXOJAHOI'O KOHTPOJISA
Tect Ha crpanune kypca B MOC Educa.
8.2. OIEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPO.IS
Tectol Ha cTpanune kypca B MOC Educa B cooTBercTBUU C 1. 4.1.
8.3. IOPSIIOK ITPOBEJIEHUSA YK3AMEHA

1 typ. (xBamudukanus, MOC Educa)

Heo6xonumo mpoiitu Tect (oOmee Bpems Tecta — 90 muH.) TecT mpoBOAUTCA B JTHU
MOJITOTOBKU K 9K3aMEHY.

KBanuduxkarus cuuraercs npoiiieHHoH, ecian HabpaHo He MeHee 60 Oamo u3 100.

2 1yp. Jlens s3k3ameHa. byaer mpennoxken Oumner ¢ 3 Bompocamu: 2 TEOpeTUYecKux u 1
npaktudeckuid. [Ipu orBeTe Ha 1 TeopeTnueckuii Bonpoc Hajo OyIeT 1aTh OCHOBHBIE ONpe/ieeHus,
IPUBECTU MPHUMEPHI, yKazaTh CBOICTBa (Kak mpaBuio 0e3 jaokasartenbcTBa). [Ipm orBere Ha 2
TEOPETUYECKH BOMPOC HA/l0 OYJET J0Ka3aTh HEKOTOPOE YTBEP)KICHHUE.

3 typ. byzaer mpoBeneHo cobecenoBaHue MO UTOTaM 3aHSATUN B CEMECTPE U OTBETE BO 2-M
Type.

Ot BTOpOrO Typa OCBOOOXKJIAIOTCS CTYJEHTHI, HAOpaBIINe B TEUEHUE CEMECTpa 3a KaxIbli
tecT He MeHee 80 OayuioB, HE MMEIOIIME MPOMYCKOB 0€3 YBaKUTENbHBIX NPUYMH M AKTHUBHO
paboTaBIIMe Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHITHSIX.

Ha sx3ameHne HeoOXOAUMBI: pyyKa ¢ CMHEH nacToif (2 mT), TMCThI B KIETKY (hopmar A4, 12
JIMCTOB) WJIN TETPaJb C JIUCTAMH B KJIIETKY, 00beMOM He MeHee 12 JIHCTOoB.



IIpumMepHbIe BONPOCHI ISl IK3aMeHa.

1. MaremaTtuueckue OCHOBBI

1.1. MeTon MaTeMaTH4eCKOM UHTYKIIUH.

1.2. Metoa OT mpOTUBHOTO.

1.3. Pa3bop cinyuaes.

2. OCHOBBI TEOPUH MHOYKECTB

2.1. Ilonarue MmHoxectBa. Ilpumepsl. Ilycroe u yHuBepcaibHOe MHOXkeECTBO. CrocoObl
OMMCAHUS MHOXKECTBA. JJIeMEHT MHokecTBa. [logmHoxkecTBa. COOCTBEHHBIE U HECOOCTBEHHBIE
OJIMHOXKECTBa. Teopema 0 unciie MoAMHOKECTB KOHEUHOTO MHOYKECTBA.

2.2. Onepauuu HaJ MHOXKECTBaMU (TiepeceueHune, 00beIuHEHNE, Pa3HOCTh, CHMMETpHYECKast
pa3HOCTb, JAOIOJIHEHUE, AekapToBo mpousBeacHue). [lpumepsl. Kpyru Oiinepa. Mmmroctpanus
onepanuii HaJ MHOXKECTBAMM Kpyramu Jiiiepa.

2.3. TeopeMsl 0 CBOMCTBAX Olepalvii HaJl MHOXKECTBAMH.

2.3.1. KommyTaTuBHOCTH MepecedeHus, 00beTNHCHUS.

2.3.2. AccounaTuBHOCTb NepeceyeHusi, 00beIMHEHUS.

2.3.3. IuctpuOyTUBHOCTD NIEPECEYCHUSI OTHOCUTEIHHO O0BEAMHEHNS.

2.3.4. JIuctpruOyTHBHOCTH OOBEAMHEHUSI OTHOCUTEIILHO ITEPECCUCHUSI.

2.3.5. IuctpuOyTUBHOCTD AEKApPTOBA IIPOU3BEICHUSI OTHOCUTEIHHO O0bEIMHEHHUSL.

2.4. OrtHowenusa. OOnacTh ompeneneHus, o0jacTb 3HAUEHUN OTHOIIEeHUs. lIpumepsl.
OtHouenue, oopatHoe kK ucxogHomy. Kommnosunus otHomenuit. Onpenenenue. [Ipumeps.

2.5. bunapHple OTHOUIEHHS Ha MHOXecTBe. PedekcuBHble, aHTHpPE(IEKCUBHEIC,
CUMMETPUYHbBIE, AHTUCUMMETPUYHBIE, TPAH3UTUBHBIE OTHOIIEHUS. OTnpeielIeHue U IPUMEPHI.

2.6. OtHomienue skBHBasieHTHOocTU. Kiaccel skBuBaneHTHOcTH. IIpumepsl. Teopema o
KJIacCax 3KBUBAJIEHTHOCTHU.

2.7. PazOuenne MHOKecTBa. Teopema o CBA3H pa30MEHUs] U OTHOILICHHS SKBUBAJICHTHOCTH.

2.8. $n$-mecTHOE OTHOIIEHHWE Ha MHOXecTBe. OmpejeneHue W mnpumepbl. KBaHTOpBI U
oTtHomeHus. [Tepexos1 OT KBaHTOPOB K OECKBAHTOPHOM 3aIUCH.

2.9. ®ynkuuu. lHbeKTHBHBIE, CIOpBEKTUBHBIE PyHKIMH. Onpenenenue. [Ipumeps.

2.10. B3aumHO-0/1HO3HAYHOE COOTBETCTBHE. PaBHOMOIIIHbIE MHOXeCTBa. PaBHOMOIIIHOCTH
MHOECTB TOUEK MHTEpBaJIa U MPSMOM, OTPE3Ka U MPSIMOM.

2.11. Cuernsie MHOXecTBa. PaBHOMOIITHOCTH MHOKECTB N 1 NxN.

2.12. HecuetHble MHOXXeCTBa. HecueTHOCTh MHOXKECTBA JEHCTBUTEIBHBIX YUCET.

2.13. OtHomenue nopsaka. HanOonpmmii 1 HaUMEHBIIMKA 3JIEMEHTHl. MakcuMasbHbIE U
MHUHUMAJIbHBIE 2JIEMEHTBI. JIMHEWHBIN TOPSIOK.

2.14. duarpamma Xacce.

2.15. lenwu, antunenu B YYM. TeopeMa 0 HaUMEHBIIEM YHCII€ aHTULIETIEH.

2.16. CnocoObl 3amaHuss OuHApHBIX OTHOUIeHMH. IlepeuncieHne  AIEMEHTOB,
XapaKTepUCTUUECKOE CBONWCTBO, IpapvK OTHOIIEHUS, MATPHUIA OTHOIIICHUSI.

3. CymmbI

3.1. Koneunsle cymmbl. Curma-o6ozHadenue. CMmeHa HMHIEKCa CYMMHPOBaHUS.
[TpeobpazoBanus cymm. [Ipumepsr.

3.2. beckoneunble cyMMbl. @opMasbHble CTENEHHbIE psiabl. Onepanuu Haja CTEIEHHBIMU
psinamu: cioxeHue u ymHOKeHue. CBoictBa omepaumii. Jlemenue. JuddepermupoBanmue.
WNHuTterpuposanue.

3.3. Pa3noxenue Ha CyMMy 3JIeMEHTapHBIX APOOEH.

4. KomOuHaTopuka

4.1. ITpaBuna cyMMbI U IPOU3BEICHMUS.

4.2. Yucno ABOMYHBIX MOCIEI0BATEILHOCTEN THHBI $n$.

4.3. Yucino Bcex

MIOJIMHOKECTB MHOKeCTBa 13 $n$-amemeHToB.

4.4. Beibopku 0e3 mOBTOpeHHUs. YTopsimodeHHbIe BbIOOpKH. Pasmemenus. [lepectanoBku.



Yucnio ynopsiioueHHBIX BBIOOPOK. YKCiio pa3MenieHui, nepectanoBok. CBOMCTBA pa3MeleHUH.

4.5. Beibopku 6e3 moBTopenus. Heymopsmouennsie BeiOOpku. CodeTanusi 6€3 MOBTOPESHUH.
ITepeGop coueranuid.

4.6. BpiOopku C TOBTOpPEHUSIMH. YTOpsIOueHHbIe BbIOOpKH. Pasmemienus. Ywucno
pa3MenieHun.

4.7. Beibopku ¢ moBroperusmMu. HeynopsinoueHnsie BbiOopku. CoueTaHus C MOBTOPEHUSMH.
Yucio codyeTaHwil ¢ MOBTOPEHHUSAMHU. UMCIIO LEIOUYMCICHHBIX PEUICHUM JUHEHWHBIX YPaBHEHHUM C
HensMu K03 uumenramu.

4.8. buHOMManbHas TeOpeMa.

4.9. CpoiicTBa OMHOMHUAIBHBIX KO3 uirenTos. Tpeyronsauk [lackans.

4.10. Teopema 0 pasoXeHUH APOOH B OECKOHEUHYIO CyMMY.

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

4.12. IIpuHIUIT BKIIOYECHUS-UCKITIOYEHUS.

4.13. @ynkuus Ounepa.

4.14. ITpousBoasiue GPyHKIUH.

4.15. TlocnenoBatenbHocTh Dubonauyn. dopmyna $n$-ro wieHa mociaea0BaTEILHOCTH
dubonauym.

4.16. Pemienune nuHENHBIX pEKYPPEHTHBIX YPABHEHUM.

4.17. KomObunaropusle uncia. Yncna Karanana. Teopemsl. Uucna bemna.

Paspaﬁorlfiﬁuku:
A s 3aB. kadenpoit AuMMIC UMUT UT'Y Ilantenees B.U.
(mofrck) (3aHMMaeMast TOJKHOCT ) (MHUIAAIBL, (haMUITHs)

[IporpamMma coctaBieHa B coorBercTBuu ¢ TpedoBanusmMu OI'OC BO mno HampaBiieHUIO
noarotoBku 09.03.03 «[Ipuknannas undopmatuka» (ypoBeHb OakanaBpuara), yTBEPXKICHHBIN
npukazoM MunucrepcTBa odpasoBanus u Hayku Poccuiickoit @enepanuu ot «19» centsiops 2017 r.
Ne 922, 3apeructpupoBanubslii B Muntocte Poccunt «12» oktsi6ps 2017 r. Ne 48531 ¢ uaMeHeHUAMHU
U JonoJiHeHusaMHu ot 26.11.2020 r., 8.02.2021 1.

[Iporpamma paccmoTpeHa Ha 3acemanuu kadenpsl AnreOpandeckux W WHOOPMAITMOHHBIX
cuctem UMUT UI'Y «4» anpens 2023 r. ;

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

Hacmoswas npocpamma, He Mmodcem Oblmb GOCNPOU36E0EHA HU 6 Kakou ¢opme 0Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopwl-paspadbomyuxa npozpammol.



