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1. OBIIASL  XAPAKTEPUCTHUKA PABOYEIl  IIPOTPAMMBI  VYEBHOM
JTACIATITAHBI

1.1. O6aacTh NpUMEHEHHs] POTrPaMMBbI

Pabouast mporpamMmma y4eOHOM TUCIUIUIMHBI SBISICTCS YacThl0 OCHOBHOW 00pa3oBaTelbHOM
MPOrpaMMbl MOJATOTOBKM CIEHHAIMCTOB cpeaHero 3BeHa B cooTrBerctBuu ¢ PI'OC CIIO mo
cnenuanbHocTd 09.02.07 MHpOpMamoHHbIE CHCTEMBI U IPOTPaMMHUPOBAHHE.

1.2. MecTto aucuuiuinubl B ctpykrype OOII
JlucuuniamHa BXOJUT B MaTeMaTHYEeCKUW M oOmmid ecrectBeHHOHay4yHbIM 1ukia OOIl 1o

cnenuanbaocTd 09.02.07 MHpOpMaMOHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

1.3. ]_Ie.]'ll/l H 3a1a4i JUCHUIIJIUHBI — Tpeﬁonam/m K pe3yjabTaTaM OCBOCHUSA NUCHUITIJIUHDbI

Kogllg K, Ymenust 3nanus
OK 01. —  IIpumensats — OCHOBHBbIE IPUHIUIIBI MATEMATUYECKOM
OK 02. JIOTHYECKHE OTIEPaIlHH, JIOTHKH, TEOPUU MHOXKECTB U TEOPUH
OK 04. (b opMyJIbI JIOTHKHY, aJIFOPUTMOB.
OK 05. 3aKOHBI alnreOpsl — @opmyIbl anreOpbl BRICKa3bIBAHHUH.
OK 009. JIOTUKHU. — Meroapl MUHUMH3AIUH aIreOpandecKux
OK 10. —  ®opMynupoBath npeoOpa3oBaHU.
3aJ1a41 JJOTrM9CCKOro — OCHOBHI S3bIKa U aNTeOphl MPETUKATOB.
XapaKkrepa u — OCHOBHBIE TPUHIIUIIBI TEOPUH MHOMKECTB.
MPUMEHSTH CPENICTBA
MaTeMaTH4eCKOn
JIOTHKH JUI UX
pereHus.




2. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Bun yueOHo# padoThI

O0BeM yacoB

MaxkcumasbHasi yueOHasi HAarpy3Ka (Bcero) 58
O0s3aTesibHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero) 48
B TOM YHCIIE:
JIEKIIUA 34
MPAKTUYECKUE 3aHATUS 14
CcaMOCTOATEIIbHAsI paboTa 00yJaromerocs (BCero) 10

IIpome:kyTouHas arTecTanus — 1M depeHUpPOBAHHBIN 3a4eT




2.2. TemaTn4yecKkMii IJIAH U CoJepPKaHNE YUeOHOM TUCHUNIMHBI

Koapl komneTeHIuid,

O0bem ¢popmupoBanuio
HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHu3anuM AeATeIbHOCTH
B KOTOPBIX CIOCOOCTBYET
PAIACTOB H TEM o0yHaKommXxCs yacax | 3JieMeHT POrpaMmbl
Pa3zgen 1. OcHOBBI MaTeMATHYECKOM JJOTHKH
Tema 1.1. Anredopa | CoaepxxaHue y4eOHOI0 MaTepuaJia 10
BBICKA3bIBAHU I 1. ITonsatue Bricka3zpiBaHUsl. OCHOBHBIE JJOTUYECKUE ONIEPALINH. OK 01.
2. ®opMmyiibl Joruku. Tabauna MICTUHHOCTU U METOJMKA €€ IIOCTPOEHUSI. OK 02.
3. 3akoHsbl JIoTukH. PaBHOCHIIBHBIE TPpeoOpa3oBaHUsl. OK 04.
B ToM Ymnc/ie IpaKTHYeCKUX 3aHATHIH OK 05.
Tema 1.2. ByseBbl Coaep:xanue yue0HOro MaTepHaJia 8 OK 09.
pynkuuu 1. Ilonstue Oynesoit pynkuuu. Cioco6s! 3aganus JHD, KHO. OK 10.
2. Onepanysi ABOUYHOTO CI0KEHUS U €€ cBoMcTBa. MHorouseH JKerajnkuHa.
3. OcHosuble k1acchl pynkimii. [lonHnota muoxectBa. Teopema [locra.
B ToM Yuc/ie NpaKTHYeCKUX 3aHATHI
Pa3nen 2. JjieMeHTHI TEOPHH MHOKECTB
Tema 2.1. OcHoBbl | Coaep:xkaHnue yueOHOT0 MaTepHaJia 16
TEOPHH MHOKECTB 1. Obue noHATUs TeOpUU MHOXKECTB. Crioco0b! 3a1aHusi. OCHOBHBIE ONepaluy Hal OK 01.
MHOXECTBAaMHU U UX CBOICTBA. OK 02.
2. MomHocTh MHOXeCTB. [ padnueckoe n3o00pakeHue MHOKECTB Ha Juarpammax OK 04.
Olinepa-BeHHa. /lekapToBO IPOM3BEIEHNE MHOKECTB. OK 05.
3. OtHoweHus. buHapHbIe OTHOLIEHMSI U X CBOMCTBA. 85 ?g
4. Teopus oToOpa>keHMIA. '
5. Anrebpa noJICTaHOBOK.
B ToM unciie NPpaKTHYECKUX 3aHATHH
Pa3nen 3. Jlornka npeaukaron
Tema 3.1. Coaep:xkanue yueOHOIro MaTepuaJia 6 8§ 8;
Ipeaukarsi 1. Ilonsatue npenukara. Jlornueckue onepanuu HaJ NpeauKaTaMu. OK 04.
2. KBanTops! cymiectBoBaHus 1 001HOCTH. [locTpoenue oTpuiianuii K mpeaukaram, OK 05.
COJIEprKallliM KBaHTOPHBIE ONEpaLiy. 8}12 (1)?)

B ToM unciie NpakTHYeCKUX 3aHATHI




Pa3znea 4. JiemeHTHI TEOpUU rpados

Tema 4.1. OcHoBbl | Coaep:xkaHue yueOHOT0 MaTepHaJia
Teopum rpagos 1. OCHOBHBIE TTOHATHS TEOPHH rpadoB.

Bunsl rpadoB: oOpueHTHPOBAaHHBIE M HEOPHEHTUPOBAHHBIE IPaQBl.

2. Crioco6s!1 3a1anust rpad)oB. MaTpuIlsl CMEKHOCTH M MHIMIACHIMHN 17151 rpada.

3. DilIepoBbl M TaMUIILTOHOBBI T'padbl. JlepeBbsi.

B ToMm 4ncie MPAKTUYIECCKUX 3aHATHH

Pa3zneua S. JjieMeHTHI TEOPUH AJTOPUTMOB

Tema 5.1. Coaep:xanue yueOHOro MaTepHuaJia
JuiemeHThl Teopuu | 1. OcHoBHBIC onpenenenus. Mamuna TeropuHra.
AJITOPUTMOB. B ToM Yuc/ie NpaKTHYeCKUX 3aHATHI

OK 01.
OK 02.
OK 04.
OK 05.
OK 09.
OK 10.

IlepeyeHb NPAKTHYECKUX 3AHITHIA:

DopMyITbl JJOTHKU. YTIpoIieHue GopMyJl JIOTHKH C IIOMOIIBI0 PaBHOCHIIBHBIX TIPe0Opa3oOBaHUM.
[Tpusenenue dpopmyn noruku k JJTHO, KHD ¢ noMomipio paBHOCHIBHBIX ITpeoOpa3oBanuid. [IpencraBnenue
oynesoii pynknuu B Bugae CJIH® u CKH®, munumansroit JJHO u KHO.

[TpoBepka OyneBoii GyHKIMK Ha puHAANIEKHOCTh K Kiaccam T0, T1, S, L, M. [TonnoTra MHOXKECTB.
MHoecTBa U OCHOBHBIC OTIepaIliy HaJl HUMH.

['padmyeckoe n300pakeHNEe MHOKECTB Ha AuarpaMmax Jinepa-Benna. MccnenoBanue cBOMCTB OMHAPHBIX
OTHOUIIEHHUM.

Teopus oroOpakeHuii u anredpa moacTaHOBOK. HaxoxxieHue o6iactu onpeneaeHus: 1 ICTHHHOCTH
npeIruKara.

[TocTpoeHue oTpuIlaHUil K MpearKaTam, Coep KaluM KBaHTOpHEIEe oniepaiinu. MccnenoBanue
O0TOOpaXe€HUI U CBOMCTB OMHAPHBIX OTHOUIEHHUH ¢ TOMOIIbIO rpadoB.

I'padsl. Pabora mammnsl TelopHHra.

CamocrosiTesibHast padoTa CTYJCHTOB
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IIpome:kyTouHas arrecTanus — 1M pepeHUPOBAHHBIN 324€T

Bcero:

58




3. YCJOBUS PEAJIN3ALIMA PABOYEN ITPOT'PAMMBI YYEFHOM JUCITATLIIAHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecnedeHHI0

J1Ji peanu3aiy mporpaMMbl yaeOHON TUCITUTUIMHBI IPETyCMOTPEH KAOMHET MAaTeMaTHICCKUX

JMCIMIUINH, OCHAILCHHBII 000pYJOBaHUEM M TEXHUYECKHMH CPEACTBAMH O0yYCHHUS:
KommekT yue6HON Mebenu.
TexHuueckue cpecTBa 00yUCHUSL:

— TEePEHOCHOH MPOEKTOP;

— TEPEHOCHOI dKpaH IS IPOSKTOPa;

— KOMIUIEKT FeOMETpUIECKUX puryp;

— HOYTOYK.

3.2. UupopmannoHHOe o0ecniedeHre peajn3anuu NporpaMmbl

1. Coupuna M.C., Cnupu [1.A. Iuckpernas matemaruka. — M.: OULl «Akanemusi». 2018. (CI1O)

2. Cnupuna M.C., Cnupun IL.A. JluckperHas marematuka. COOpHHMK 3aJay C alrOpUTMaMH
pemenuit. —M.: OUL] «Akanemusi», 2018. (CI1O)

3. lesenes, FO.I1. luckpeTHas MmaTemaTrka [ DIeKTpOHHBIN pecypc]: yuel. mocobue — DIEKTPOH.
nan. —  Cankr-llerepOypr:  Jlams, 2016. — 592 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/71772

4. IlleBenes, KO.I1. COopHUK 3amay MO TUCKPETHOW MaTeMaTHKe (ISl MPaKTHYECKUX 3aHATHH B
rpynnax). [Dnextponnsiii pecype] / FO.IL Illesenes, JI.A. ITucapenko, M.IO. IlleBeneB. —
Onektpon. jpan. —  CII6.: Jlams, 2013. — 528 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/5251

5. Mansnes, M. A. [luckperHas MaTemMaTHKa. [ DIEKTpOHHBINA pecypc] — DnekrpoH. man. — CII6.:
Jlanp, 2011. — 304 c. — Pexum nocryma: http://e.lanbook.com/book/638



https://e.lanbook.com/book/71772
http://e.lanbook.com/book/5251
http://e.lanbook.com/book/638

4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHHUSA YYEBHOMH

JUCIHUIIVIMHBI

PesyabTaThl 00yueHus

Kpurepun onenkn

@ opMBbI U METO/IbI
OLICHKH

Ilepeuenwv 3nanuil,
0CBAUBAEMBIX 8 PAMKAX

OUCYUNTUHDL:
OcHoBHbIE IPUHLINIIBI
MaTeMaTUYeCKOH  JIOTHKH,

TEOPUU MHOXKECTB H TEOPUU
AITOPUTMOB.
Dopmysl
BBICKA3bIBAaHUI.
MeTto bt MUHUMU3ALAN
anreOpanvecKux
npeoOpa3oBaHUM.

OcHOBBI 5i3bIKa U aIreOpsl
PEIUKATOB.

OcHOBHBIE TPUHITUIIBI TEOPUU
MHOKECTB.

anreOpbl

Ilepeuensv ymenuii,
0C8aUBAEMBIX 8 PAMKAX
OUCYUNTUHDL:

IIpuMeHnATH JIOTUYECKUE
ornepauuu, GopMyibl JOIHKH,
3aKOHBI AJIT€OPhI JTOTHKH.

®dopmynupoBaTh 3aJjauu
JOTMYECKOTO  XapakTepa H
IPUMEHSTh CpeIcTBa

MaTEeMaTHYEeCKON JIOTHUKHU JUIA
HX pCHICHUS.

«OTIUYHOY - TEOPETUUYECKOE
coJiep;KaHue Kypca OCBOEHO
MOJIHOCTBIO, 0e3 MpoOeoB,
yMeHHusl c(hopMHpOBaHbI, BCE
MIPETyCMOTPCHHBIE
MIpOrpaMMoil yueOHbIe 3a1aHUs
BBIINTOJIHCHBI, KAYECTBO UX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOpoI1I0» - TEOPETHIECKOE
CoJIep’KaHue Kypca OCBOCHO
MOJTHOCTBIO, €3 IPo0eIoB,
HEKOTOPBIC YMCHHUS
c(hopMHUPOBAaHBI HEOCTATOYHO,
BCE IIPEyCMOTPCHHBIE
MpOrpaMMoil yueOHbIe 3aJaHUS
BBITIOJTHEHBI, HEKOTOPHIC BUIBI
3aJaHUH BBIIIOJIHEHBI C
omuOKaMu.

«Y IOBIETBOPUTEIILHO) -
TEOPETUUECKOE COICPKAHUE
Kypca OCBOEHO YaCTUYHO, HO
MpOoOEIbl HE HOCST
CYLIECTBEHHOI'O XapakTepa,
HE00X0AMMBbIe YMEHUS paboThI
C OCBOCHHBIM MaTepUaioM B
OCHOBHOM C()OPMUPOBAHBI,
OO0JIBIIMHCTBO
IIPENYCMOTPEHHBIX
porpaMMoi 00y4eHHs
y4eOHBIX 331aHUH BBIIIOJIHEHO,
HEKOTOpPBIE U3 BBIIOJHEHHBIX
3aJJaHUN coJiepKaT OLIMOKH.

«HeynoBneTBOpUTEIHHO -
TEOPETUIECKOE CO/IePIKaHNE
Kypca He OCBOEHO,
He00X0IMMbIE YMEHHUS HE
c(OpMHPOBAHBI, BHITIOJIHEHHBIE
y4eOHbIC 3a/IaHUsI COZEPKAT
rpyOble OLTHOKH.

KommbrorepHoe
TECTUPOBAaHUE HA
3HAaHHUC TCPMUHOJIOTUU
110 TEME;
TectupoBanue....
KonTtposnbHas padora

CamocTosTenbHas
pabora.

3amura pedepara. ...
CemuHap

3amura KypcoBou
paboThI (IpoeKTa)
Brinonnenue npoexra;
Hab6monenue 3a
BBIMIOJTHEHHEM
MPaKTUYECKOTO
3a/1aHusl.
(1esITeNbHOCTHIO
CTYJEHTA)

OreHKa BBIMOJTHEHUS
MPAKTHIECKOTO
3agaHus(padoThI)
IloaroroBka n
BBICTYIUICHHE C
JOKJIa/I0M,
COOOIICHUEM,
IIPE3EHTALUEH. . .
Pemenue
CUTYaLMOHHOU
3a/1aud. ..




5. ®OHJIbI OUEHOYHBIX CPEJICTB

®opma kKOHTPOJIS — «IuddepeHninpoBaHHDBII 3a4eT)

Bompocsr qist mposenenus qudGepeHIIMPOBAHHOTO 3a4eTa:

1.
2.

How

o

~

10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Bricka3piBaHus, ONEpALMM HAJl BBICKA3bIBAHUSAMH.

@opmynel B u Tabmuiel MCTUHHOCTH. Jlormueckoe CieACTBHE M PaBHOCHIBHOCTD
dbopmyn MB.

MuoxectBa. CriocoOsI 3ajanus MHOXecTB. [logmMHOKecTBa.
TeopeTnKko-MHOXKECTBEHHbBIE ONIEPALIMH U UX CBOMCTBA.
HexaproBo mpousBeneHue MHOXKeCTB. COOTBETCTBUSI.
cooTBeTcTBUl. OTOOpaXKeHUs U UX BUJBIL.

Kommo3urusi COOTBETCTBHIA U OTOOpaKeHHA. ANredpandecKue oneparuu.
bunapHble OTHOLIEHUS U UX cBolicTBa. OTHOLIEHUE NOpsiiKa. Buapl mopsaxkos.
OtHowieHne H3KBUBAJEHTHOCTH. (CBOMCTBAa KJIACCOB  AKBHBAJIEHTHOCTH.
MHO€ECTBO.

[Tpenmer komOunatopuku. [IpaBuna ymHOXeHUS M cioxeHus. Jlekcuko-rpaduueckuii
MOPSTIOK U 1epedop.

OcHoBHbIE KOMOMHATOPHBIE coeAMHEHUs. POpMyYJIbl JUIsl MTOJCUETa YKcia pa3MeLeHH,
MIEPECTAaHOBOK, pa3MEIICHUI C MOBTOPEHUAMH U COUETAHUM.

[logcuer konamM4ecTBa COOTBETCTBHM, OTOOpa)KEHWU, WHBEKTUBHBIX OTOOPAKEHUM,
OUEKIIMA.

I'pa¢el. Ilycthie u monsble rpagbl. MHIMAEHTHOCTh, CMEXHOCTh, CTEIEHH BEpILIUH.
Jlemma o pykonoxatusx. JBynonsHsie rpadsl. [loarpadsr.

N3omopdusm rpados.

MapupyTsl, IyTH, IPOCTHIE MTYTH, LIUKJIIbL, IPOCTHIC IIUKIIBI.

CBs3HOCTb. KOMITIOHEHTBI CBSI3HOCTH.

CooTHoIIeHHE MEXTy KOJIMYECTBOM pedep, BEPIIUH U KOMIOHEHT CBSA3HOCTH rpada.
Paccrostaue B cBsi3HBIX Tpadax. Auamerp u paamyc rpada.

O606mmenue nousitus rpada. Oprpadsr. CriocoOs! 3aganus rpados

[TonsiTust kak (opMa MBILUIEHHUS.

Jlornueckue ornepamnuy HaJl HTOHATUSAMH: 0000IIeHNEe 1 OTpaHUYEHNE TTOHATHH.
OTHoOLIEHUS MEX]Ty TOHATHSIMHU.

Cyxnenue kak ¢popma MblieHus. [IpocTeie BEICKa3bIBaHUS.

bynesbl pyHKIINH.

Heo6xonnMoe u 10cTaTOYHOE YCIIOBUE UMIUIUKALIUH.

DopMyIbl anreOpsl JOTUKU

MunnMmu3zanus OyneBbix GyHKIuH. Paznoxkenne GyHKINU O IEPEMEHHBIM.
Munumuizanus 0yneBsix pyHkuuil. Hopmanbabie GopMBI.

Jlornueckue cxemsl. Kaptsl KapHo.

ITonmnaoMm JKeranknHa. @yHKIIMOHAIBHO 3aMKHYThIE KJIACCHI.

@opMaJIbHBIE CUCTEMBI U YMO3AKIFOUECHHUS.

Jloruka npenukaros.

Buael uaaykumu. Meton MareMaTu4eCKON MHIYKIIUH.

S3pik  cTpenok.  Bupel

daxrop-

OI_ICHKa HUHAWBUIYAJIBbHBIX O6p3.30BaTeJ'ILHLIX JOCTHKEHHI Io pe3yibTaTaM

IIPOMEKYTOUYHOM aTTECTAllMU IPOU3BOAMUTCS B COOTBETCTBUM C YHUBEPCAIBHOM IIKAJION:

pe3yJIbTATHBHOCTH

KauecTBeHHasi 01leHKA HHAMBUIYAJIbHBIX
00pa3oBaTe/IbHBIX JOCTHKEHHI

IpouenT

(mpaBHJIbHBIX OTBETOB)

0as1J1 (0TMETKA)

Bep0aJIbHBIN aHAJIOT

90 =+ 100

5

OTJIMYHO

80 +~ 89

4

XOpOILIO




70 =79 3 yJIOBJIETBOPUTEIHHO

Menee 70 2 HEYJIOBJIETBOPUTEIIHHO

Kputepuu onenku:

90 + 100% (5 6amioB) nmpucBauBaeTcsi 00y4YarOUIEMYCsl, €CJIM OH MOJHOCTHIO BBITOIHUII
3a/iaHue OusieTa: 1aj MpaBUIbHBIE OTBETHI HA BCE BOTIPOCHI M PEMIMII BCE 3a1a4H;

80 + 89% (4 Gamna) mprcBanBaeTCs 00YJArOIIEMYCs, €CITU OH MOJIHOCTHIO BBIMIOJHII TPU
MPAKTUYECKUX 3a/1aHus OusieTa U Jall MpaBUIbHBIA OTBET HA OAMH U3 IBYX TEOPETUUECKUX
BOTIPOCOB, JIMOO BBITIONHWII JBA MPAKTUYCCKUX 33aJaHUS U CMOT MPAaBUIBLHO OTBETHUTH Ha
JIBa TEOPETUUYECKUX BOIIPOCA;

70 + 79 % (3 6amna) npucBanBaeTcs 00y4arOIIEeMycsl, €CIH OH IMOJTHOCTBIO BBIMOJIHIII ABa
MPAKTUYECKUX 3aJaHusl OWiIeTa W Jaj MPaBUIbHBIA OTBET HA OJUH M3 TEOPETUUYECKUX
BOIIPOCOB, TUOO BBHIMOIHIII OJHO MPAKTHUECKOE 3aJJaHie U CMOT IPaBUIBHO OTBETUTH Ha
JIBA TECOPETHUUYECKUX BOIIPOCA;

meHee 70% (2 Gaia) mprcBanBaeTcs 00YJarOIIEeMYyCsi, €CIM OH HEe CMOT BBITIOJIHUTh HH
OJTHOTO PAKTUYECKOTO 3a/laHusl OMIIeTa.
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6. AIATITAIIAA PABOYEM ITPOTPAMMBI JJ151 JIUI C OTPAHUUYEHHBIMH
BO3MOXHOCTAMM 310POBbS (OB3)

AnanTtupoBaHHas mporpamma paspadarbIBaeTcsl MPU HAIWYMM 3asBJICHUS CO CTOPOHBI
oOyuvatomierocs (poAauTeNei, 3aKOHHBIX MPEACTaBUTENCH) U MEIUIMHCKUX I[OKa3aHUU
(pekoOMEeHJaUAMHA  TICUXOJIOT0-MEIUKO-TIeJaroruueckoil  komuccuu). Jns  MHBanIMIOB
aJanTUpPOBaHHAss OOpa3oBaTeNbHAS MporpamMma pa3pabaThiBacTCs B COOTBETCTBHH C
MHAUBUAYaAIbHOIN MpOrpaMMoin peaduiIuTaluu.
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