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HNuaexc (M cuMinHbI M0
y4eOHOMY IJIAHY

HanmeHnoBanue JUCHUIIHHBI

b1.0.14 JAUCKPETHASI MATEMATHUKA
Lenb nzyueHus dopMupoBaHUE Y 00yUYAIOIINUXCS MPECTABICHUN U MPAKTUICCKUX
JTUCITUTUTUHBI HABBIKOB 10 JUCKPETHOM MareMaruke, HEOOXOIUMBIX IS

PEIICHNM A IMOCTABJICHHBIX 3a/1a4.

MecTo TUCHUIIINHEI B
ctpykrype OITOIT

JucnumniamHa OTHOCUTCS K oOsi3arenbHOM dactm Onoka 1.
«Iucummmab! (MOIYIH )» IPOTrpaMMBbl OakaiaBpuata

KoMnereniun,
dhopmupyembie B
pe3ylbTaTe OCBOCHUS

YK-1

JUCIIATIIMHBI
Coneprxanue Paznen 1. Teopust MHOXKECTB
JIVCITATIIIMHEBI Tema 1. OCHOBHBIE TOHATHS TEOPUH MHOMXECTB

Tema 2. OTHOIIEHUS U UX CBOMCTBA.
Pa3nen 2. Matemarnyeckas JIOTHKa
Tewma 3. Di1eMEeHTBl MATEMATUUECKOU JIOTUKH.
Tewma 4. byneBsl GyHKIIH
Tema 5. Anre6pa XKerankuna
Paznen 3. KomObunaTopuka
Tema 6. Koneunble MHOKECTBA U KOMOMHATOPUKA
Paznen 4. Teopus rpados
Tema 7. OCHOBHBIC TIOHATHS U OIIPEIEIICHUS TEOpUH rpadoB.
Tewma 8. Ilenn u uKIIBI B Tpadax

OO6m1ast Tpy10€MKOCTh
JTUCIUIIINHBI

OOmast TpyIOEeMKOCTh IUCIHIUTMHBI COCTAaBIISIET 3 3a4ETHBIX
enuaunb (108 gacoB)

®opMa IPOMEKYTOUHOU
aTTecTaluu

IK3aMeH




COJEP)KAHUE

1. Lenp u mepeyeHb IUIAHUPYEMBIX pPE3yJAbTATOB OOYYECHHS 110 IUCIUIUIHHE,
COOTHECEHHBIX C MJIAHUPYEMbIMHU pe3yIbTaTaMH OCBOCHHUS IPOTpaMMbl OakaliaBpuaTa

2. Mecro nucuuruinabl B cTpykType OITOII GakanaBpuara
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aKaJeMUYECKNX YacoB, BBIJICTICHHBIX Ha KOHTAaKTHYIO paboTy oOydJaromuxcs ¢
npenoaaBarenieM (10 BUAaM 3aHATHI ) U Ha CAMOCTOSITEIIBHYIO paboTy 00yJaromuxcs

4. CopeprkaHue TUCHMIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pasjiesiaM) ¢ yKa3aHHEeM
OTBEJICHHOT'O Ha HUX KOJMYECTBA aKaJIEMUYECKHX YacOB U BUAOB YU€OHBIX 3aHATUI

5. KoHTposb KauecTBa OCBOSHUS TUCIIUTIIHBI

6. YuyeOHO-MeToanYecKoe o0eceueHne JUCIUIUITNHEI
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10. ITepeyenr MHPOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJB3YEMBIX IPU OCYIIECTBICHUH
00pa3oBaTeNLHOrO Tpollecca IO JUCHMIUIMHE, BKIIOYAs IEepeueHb MPOrpaMMHOIO
obecrieueHust © ”HPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH )

11. Onucanme MarepuaTbHO-TEXHHYECKOTO OOecredeHus, HeoOX0IuMoro hilas: |
OCYIIIECTBIIEHUSI 00pa30BaTEIHLHOTO Mpoliecca Mo JUCIUILINHE
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1. HEJIb U IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMHU PE3YJIbTATAM U
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

Lenbto U3y4eHus: UCUMIUIMHBI «J{uCKpeTHas MaTeMaTHKay sBJsieTcs (GopMUpOBaHHE Y
oOydaromuxcsl MPEACTaBICHUH U NPAKTHUECKUX HABBIKOB 110 JMCKPETHOM MaTeMaTuke,
H€O6XOI[I/IMI>IX AT PpCIICHUS IMOCTABJICHHBIX 3aa4.

B pesymbrare ocBoenus OIIOIl OGakamaBpuara o0O0y4aromuics JODKEH OBJIAJIETh
CIIEITYIOIIMMH Pe3yJIbTaTaMH O0YUSHHUS M0 TUCIUIUIUHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
KOMIIETEHIINH ocsoenus OITIOII 10 TMCIUIIINHE
Cnoocobexn VK-1.13HdaeT OCHOBBI CHCTEMHOI'O HOAXOJAa K

OCYIIECTBIISITh MMOUCK, |OCYIIECTBICHUIO TOKMCKA, KPUTHYECKOTO aHalu3a |
KPUTUYECKUM aHAJIU3 M |[CMHTEe3a WH(OpMAIUU JUIsl PEIIeHUs] MOCTaBICHHBIX
CHHTE3 HHpOpMalMY, [3a/1ad;

npuMeHsATh cucTeMHbIi [YK-1.2.YMeeT npuMeHSTh CHUCTEMHBIM TOAXOJ Ha
MOAXOJ JIJISl PeIICHUs]  |OCHOBE IIOMCKA, KPUTUYECKOrO aHalIM3a W CHHTE3a
MOCTABJICHHBIX 33/1ad  [MHGOpMAITUH TUIS perieHus 3a7a4 B
podeccnoHanbHOM 00J1acTH;

VK-1.3.Bnageer HaBBIKAMH IIOMCKAa, CHHTE3a U
KpUTHYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpodeCCHOHAIBHONW 00JIaCTH; BJIAJEET CHUCTEMHBIM
[MOAXOJ0M JUJIsl PEIlICHUsI TOCTABJICHHBIX 3aau.

VK-1

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Hucuummuaa B1.0.14 «JluckpeTHas mMaTeMaThKay OTHOCUTCS K OOsI3aTEIIbHON YacTH
omoka 1. «/luctummuabel (Moaynu)» ydaeOnoro mimana OITOIT GakamaBpuara 1Mo HampaBJICHHUIO
noarotoBku  38.03.05 busnec-undopmaruka. JucuurummHa «/lUckpeTHas MaTeMaTHKa»
H3ydaeTcsi O0yJaromuMHCsS OYHOU (OpMBI OOy4YeHHs B 2 CEMEeCTpe, OYHO-3a09HOM (HOPMBI
o0yueHus — B 3 cemectpe.

[Ipy m3yueHun NaHHOW TUCIHUIUIMHBI OOYYaIOUIUIICS HUCHOJb3YeT 3HAHUS, YMEHUSI U
HaBBIKH, KOTOpbIe CPOPMHUPOBAHBI B IMPOLIECCE HM3YUEHHUS MPEIIIECTBYIOUUX TUCIUIUINH:
«BpIcIIasg MaTeMaTHKay.

3HaHMs, YMEHMS M HaBBIKM, MOJyYEHHBbIE MPH HM3YyYECHUH IUCUUIUIMHBI «JlucKkpeTHas
MaTeMaThKay, OyAyT HEOOXOAMMBI Il YIIyOJEHHOTO M OCMBICIEHHOTO BOCHPHUSATHS
JUCHUIUINH: «BbIUUCIUTENbHBIE CUCTEMBI, CETH, TEJIEKOMMYHHKAIuu», «MojaenupoBaHue
Ou3Hec-mporeccoB», «CUCTEMBI MOAIEPKKH U METOJbl MPHUHSITHS PEUICHUI», «ApPXUTEKTypa
PEITPUITHSI.

Obnacte  mpodeccHOHaTbHOM  JEATENIbHOCTH, Ha  KOTOPYO  OpPHEHTHUDPYET
nucuurinHa  JluckperHas wMaremartuka, Bkiodaer: 06  CBsa3p, HWHGOPMAIMOHHBIE W
KOMMYHHUKAITHOHHBIE TEXHOJIOTHH.

Tunel 3a7a4, K KOTOPHIM TOTOBUTCSA OOYYaIOLIUICS, ONpPEIETIeHbl YUeOHbIM IJIaHOM, a
UMEHHO: OCYIIECTBIISITh TOWUCK, KPUTUYECKUN aHAIW3 M CHUHTE3 WHQPOpMAIUU, TPUMEHSTH
CUCTEMHBIN TOJXO/] ISl pEIIeHHsI TIOCTABICHHBIX 3a]1a4.



3.0BbEM JUCHUIIINHBI B 3AYETHBIX EJMHULIAX C YKA3AHUEM
KOJIMYECTBA AKAJJEMUYECKHUX YACOB, BbIIEJTEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINXCS C IPENOJABATEJIEM (IIO BUJIAM 3AHSTHIN) 1
HA CAMOCTOSITEJbHYIO PABOTY OBYYAIOIUXCS

OO6mas Tpyn0eMKOCTh (00hEM) MTUCHUTUIMHBI COCTABIIACT 3 3a4eTHBIX eIuHHIEI (3.€.), 108
aKaJeMUYECKIX YacoB.

3.1. O0béM TMCUMITUHBI 0 BUAAM YUeOHBbIX 3aHATHH (B Yacax)

st ouHoi popmbl 00yueHust
OO6mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABIISIET 3 3a4€THRIX eanHuIlBI 108 qacoB

O0BEM TUCHUIIINHBI Bcero uacos

OO611ast TPyA0EMKOCTh TUCITUTUTHHBI 108
KonrtakTHas pabora 38
AynautopHas pabora(Bcero): 38
Jlekiuu 18
CeMuHapbl, NPaKTUYECKUE 3aHATUS 20
CamocrosTenbHas pabota o0ydaronmxcs (BCero) 34
KypcoBas pabota -

3auer -

DK3aMeH 36

st 04HO-3204HOI opMBI 00yYeHHUS
OO6mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABIISIET 3 3a4€THRIX eauHUIlBI 108 qacoB

O0BbéM IMCHMIIIMHBI Bcero yacos

OO01ast TPYA0EMKOCTh TUCIUTUTHHBI 108
KonrakTHas pabora 28
AynuTtopHas padora(Bcero): 28
Jlexun 10
CeMuHapbl, NPaKTUYECKUE 3aHATUS 18
CamocrosiTenpHas paboTa o0yJaronuxcs (BCero) 44
Kypcosast pabota -

3auer -

DK3aMeH 36




4. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATUI

4.1. Pa3mennbl AMCUMILVIMHBI M TPYAOEMKOCTh IO BHJAM Y4YeOHBIX 3aHATHH (B
aKaJeMHU4YeCcKHX Yyacax)

HaumeHoBaHue TeMbl Bceero KoaunuyecTBO yacoB
KonrakTHas paGora Bueayaur.
= padora
5 =) Jexkuun | Mpakruyec | Camocr.
é g g KHe pabdora
o o o Qe o o o o
AR
S|l o | @ | o | |0
Paszgea 1. Teopust MHOKeCTB 12 12 4 2 4 4 4 6
1. |OcHOBHbIE TOHSTHUS TEOPUU 6 6 D) D) P ) 4
MHOKECTB
2. |OTHOIICHHUS B MX CBOMCTBA 6 6 2 2 2 2 2 2
Pa3zgen 2. MaremaTnueckas JIOTHKA 30 30 8 6 8 6 14 18
3. |DiemMeHThl MaTeMaTHYECKOM JTOTUKHU 8 8 2 2 2 2 4 4
Bynesbl Gpynxuuu 16 16 4 2 4 2 8 12
5. |Anre6pa XKerankuHa 6 6 2 2 2 2 2 2
Paznen 3. KomOunaropuka 10 10 2 0 2 2 6 8
6. |KoneuHble MHOKECTBA U 10 10 2 D) 2 6 8
KOMOMHATOPHKA
Paznen 4. Teopusi rpagos 20 20 4 2 6 6 10 12
7. |OCHOBHBIE MTOHSATHUS U ONIPEACICHUS ] 3 2 2 D) 2 4 4
Teopuu rpadoB
8. |llenu u kbl B Tpadax 12 12 2 4 4 6 8
Bcero no aucuuminae 72 72 18 10 20 18 34 44
KonTtpoins 36 36
Hroro 108 | 108 | 18 | 10 | 20 | 18 | 34 | 44

4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aesiam)

Pasznea 1. Teopust MHOKeCTB

Tema 1. OcHOBHBIC MOHATHS TEOPUH MHOKECTB

enu u 3amaun gucuumiiuHel. [lonarue mHoxectBa. OCHOBHBIE MOHATHS (IIOJIMHOKECTBO,
paBHbIE U SKBUBAJICHTHBIE MHO)KECTBA, YHHMBEPCAIbHOE, CUETHOE M HECUYETHOE MHOXECTBO).
Onepanuu HajJ MHOXECTBaMH: O00beIMHEHHUE, MIepeceueHre, Pa3HOCTh, AOMOJHEeHUE. J{uarpaMmel
Oiinepa-Benna. IlpsiMmoe (ZekapToBO) TMPOU3BEACHUE MHOMKECTB. [lonsTue Koprexa.
CooTBeTCTBHSI MEXAYy MHOXecTBaMu. Bunbl coorBeTcTBUil. Kommnosuims COOTBETCTBHIA
OTtoOpaskeHne MHOXKECTB.

Tema 2. OTHOLICHUS U X CBOICTBA.

BunapHoe oTHoOmIeHHE (OmpeneneHue), ero obIacTb OMpeAeseHUs W 00JIACTh 3HAYCHHIA,
cBoiicTBa (pedIeKCUBHOCTb, CHMMETPUYHOCTh, TPAH3UTUBHOCTE). OTHOIIEHUS SKBUBAJIEHTHOCTH
u nopsaka. [lonypemerku u pemeTku. bynesbl anreopsi.

Onpenenenne GyHKIMU Kak OMHAPHOTO OTHOIIEHUSA. DYHKIUS KaK OTOOpaKEHHUE OJHOTO
MHOXecTBa Ha Jpyroe. O6iacTu onpeneneHus 1 3Ha4eHui GyHKINH.



Anrebpanueckue cTpykTypsl. I'omomopdusm u uzomopdusm. Homyrpymmst. ['pymmst. [Tomns
U Konbla. Pemérku.

Bynesb1 anreOpel.

Pa3znen 2. MaremaTudeckasi JIOTUKA

Tema 3. J1eMeHTbI MATEMATHYECKOM JIOTUKH.

[lonarue BbickazpiBaHua. OCHOBHBIC JIOTHYECKHE OMNEpanud (CBSA3KHM): OTpULIAHHE,
KOHBIOHKIINS, AU3BIOHKIUSA. WX TaOnMIbl HMCTUHHOCTH M B3aMMOCBA3b C OINEpalusIMH Hal
MHO’KECTBaMHU.

OcHOBHBIE JIOTUYECKUE ONEpalru (CBSI3KM): UMIUTMKALIKS, SKBUBAJICHTHOCTh. VX TaOmuIbl
HMCTUHHOCTH U 3alIUCh C MIOMOILIBIO JAU3BIOHKIWNA, KOHBIOHKIUA U OTPULIAHUH.

[TonsiTHe O MPOM3BOJHBIX JIOTHYECKUX omepamusax (cBs3kax): mTpux llleddepa, crpenka
[Mupca, cymma o motyito aBa. Tabnuiia HCTUHHOCTH 3THX OTEpaIuil.

OcHOBHBIE CBOWCTBAa JIOTMYECKHX OIEpaluil: HIEMIOTEHTHOCTb, KOMMYTaTUBHOCTbD,
aCCOIIMATUBHOCTD, TUCTPUOYTHUBHOCTD.

Anrebpa BBICKa3bIBaHMM KaK HWHTEpHpeTamnus OyneBod anreOpbl. DopMynbl anreOpbl
JOTUKA M WX BHJBL: TOXKIECTBEHHO MCTHHHBIE, TOXAECTBEHHO JIOKHBIE M BBIIIOJIHUMBIE.
PaBHOCHIIBEHOCTE (hopMyIT

[lonatue mnpeaukara (BBICKA3bIBaTeIbHOM (opmbl). IIpenMeTHble TepeMEeHHBIE.
KBantopsl. OpHOMecTHBIE U N-MECTHbIE MpEeIUKaThl. TOXIECTBEHHO WCTUHHBIE H
TOKJIECTBEHHO JIOXKHBIE BbICKa3bIBaHUs. J[0ka3aTenbCcTBa B JIOTUKE MIPEIUKATOB.

Tema 4. byaeBbl GyHKIUM

Bynessl (Jiornueckue) pynkiun. PaBeHcTBo GpyHkuuii. ByneBbl GyHKIIMM OHONW U IBYX
nepeMeHHbIX. JIBoWCTBEHHOCTh. PaznmokeHwe (yHKIUN 1O mepeMeHHBIM. J[M3BbIOHKTHBHAS
HopMmanbHas ¢opma (AH®D) u cosepmennas JJHO (CAH®D) anreOpsl JOTUKM M UX CBOWCTBA.
Konswronkrusaas HopMmanbsHas popma (KH®D) u copepmiennas KH® (CKH®) anreOpsi 1oruku u
ux cBoiictBa. [Toctpoerne CAH® u CKH® OyneBoii ¢yHkunu. MuHHUMaIbHbIE HOPMaJIbHBIC
¢opmel (MIHD, MKHO®).

Tema 5. Aareopa Kerankuna

Anrebpa XKerankuna. [IpeacraBnenune OyneBbIX (GYHKIMKA ToJnHOMaMHu JKerajikuHa.
[Momnora @Qynkuuii. Baxuelmme 3amMKHyThle Kiacchl OyneBbiX ¢yHKuuid. Teopema o
(G YHKIIMOHATIBLHOM TOJTHOTE.

Pa3nea 3. KomOunaropuka

Tema 6. KoHeuHble MHOKECTBA 1 KOMOMHATOPHUKA

[IpaBuio cymMMbl U npaBWiIoO NpousBeAcHUs. Pasmemenus u nepectraHoBkH. CoderaHusl.
CgoiicTBa OMHOMHAIBHBIX KOA(D(HUITHMEHTOB

PexyppeHTHBIE  TOCIIEOBAaTENBHOCTH.  PexkyppeHTHble  cOoOTHOoweHusd. JIuHelHble
peKyppeHTHBIC cooTHOIIeHUs. Yncna OuboHaudn

Pa3nen 4. Teopus rpagos

Tema 7. OcHOBHbIE IOHATHS U oNpeeeHUus1 Teopuu rpagos.

OcHoBHbIE TOHATHS U orpeneneHuss. CriocoOsl onucanus rpagos.

HeopuentupoBanubsie rpadpl. Marpuiia CMEXHOCTM W MaTpulla WHUUACHTHOCTH
HEOPHEHTUPOBAHHOTO rpada

OpueHntupoBaHHbIle rpadbl. MaTpuiia CMEXXHOCTH U MHIIMIEHTHOCTH oprpada.

N3omopdusm rpadoB. bunapabie oTHOmeHHss u rpadbl: MpeaCTaBIeHUEe OWHAPHOTO
OTHOILIEHHS oprpadoM, CBOMCTBA OMHAPHOTO OTHOILICHUS U COOTBETCTBYIOLIETO rpada.

Tema 8. Llenu u uukiabl B rpagax

MapuipyTel, nukibl, nenu B Tpadax. CBs3HOCTh Tpada. ANTOPUTMBI  BBIICICHHUS
KOMITOHEHT CBSI3HOCTH. OiiepoBbl Tpadbl. Teopema Diinmepa. AJNTOPUTM ITOMCKA SHJIEpOBa
ukia. [ aMuIbTOHOBBI Tpadbl. AJITOPUTM MOMCKA TAMHIJIBTOHOBA ITUKJIA.

HepeBbss u ux cBoiicTBa. HampaBinenHbsle nepeBbsi. OCTOBHOE AEpeBO. AJTOPUTM
Kpackana HaxoXaeHust KpaT4aiIiero octoBa B rpage

[Touck Ha rpadax: MOUCK B TJIYOMHY U TTOMCK B IIUPHUHY.



Haxoxxnenue kparyaiiero nytu B rpade. Anroputm JlefKkcTpsl

4.3.ConepxaHue NPAaKTHYECKUX 3aHATHH (04HasA ¢opMa 00ydeHHUs1)

Pasnen 1. Teopusi MHOKeCTB

IIpakTnyeckoe 3ansitue 1. MHOkecTBa U ONepaluy HAJX HUMH (2 yaca)
1. OcHOBHbIE TNOHATHUA TEOpUHM MHOXecTB. Omnepanuu Hax MHOXecTBaMmH. [Ipsmoe
(exapTOBO) MPOU3BECHNE MHOKECTB.
2. Pemenue 3anau:
e BrimonHeHue omepanuii Hal MHOXECTBAaMH; IIOCTPOEHHUS CHUCTEM MHOXKECTB;
MPUMEHEHHUS 3aKOHOB alreOpbl MHOXKECTB.

IIpakTuyeckoe 3ansaTue 2. [loctpoeHne OMHAPHBIX OTHOLIEHUI (2 4aca)
1. bunapHoe oTHOIIEHHWE, CBOWCTBA (pe(IEeKCUBHOCTh, CHMMETPUYHOCTh, TPAH3UTHBHOCTH)
OTHOLIEHUS SKBUBAJICHTHOCTHU U TIOPSIJIKA.
2. OyHKIMM Kak OmHapHOE oTHOmIeHHEe. DYHKIUS KaK OTOOpaXe€HUE OJHOTO MHOXKECTBA B
Jpyroe.
3. Pemenue 3amau:
e IlocTpoeHune OMHAPHBIX OTHOIICHHUIA.
e lccnenoBanne OMHAPHBIX OTHOIICHH Ha 3a/1aHHBIC CBOICTBA.

Pa3gen 2. MaremaTnueckas JJOTHKA

IIpakTyeckoe 3ansTue 3. Tabauubl HCTHHHOCTH (OpMYJI aaredpbl BhICKa3bIBaHUM (2

yaca)

1. Tlonstue BbIcKa3biBaHusA. OCHOBHBIC JIOTHYECKHE oreparuu (CBs3ku). KX Tabmuisl
UCTUHHOCTU. OCHOBHBIE CBOMCTBAa JIOTMYECKUX  ONEpalMil: HAEMIOTEHTHOCTb,
KOMMYTaTUBHOCTbH, aCCOIIMATUBHOCTD, TUCTPHOYTHBHOCTb.

2. Pemenune 3amau:

e IlocTpoeHue Tabmuipl UCTUHHOCTH 1O (Qopmyne. [IpuMeHss TaOnMHIBI UCTUHHOCTH,
JTIOKa3aTh TOKICCTBEHHYIO HCTUHHOCTH (DOPMYIL.

IIpakTnueckoe 3ansatue 4-5. IlpencraBiaenue jgornyeckux pynkuuii B Buge CAHD u

CKH® (4 yaca)

1. Jlu3wtonktuBHas HopMmasbHass ¢opma (JJH®D) u cosepmennas JJHD (CAHD) anreOps
JOTHKH U uX cBoiictBa. KonblonkrtuBHas HopManbHas gopma (KH®) u coBeprienHas
KH® (CKH®) anreGpsI TOTUKU ¥ UX CBOWCTBA.

2. Pemenue 3anau:

e T[locrpoenune CJIH® u CKH® 6yneBoii (pyHKIMH MO TaOIHIIE HCTHHHOCTH.

e [locrpoenne CIIH® u CKH® OyneBoli (QyHKIIMH C TOMOIIBIO PaBHOCHIIBHBIX
npeoOpa3oBaHuil GyHKITUH.

e Tlocrpoernne JIH® u KH® OyneBoii GpyHKIHH.

IIpakTnueckoe 3ansitue 6. IlpeacraBienHue OyJjieBbIX (QYHKIUI B BHJIE MHOIOYJIEeHA
Keraakuna (2 yaca)
1. Anre6pa XKerankuna. [IpencraBnenue OyneBbix GpyHKIUN motmHOMaMHu JKerajakuHa.
2. Tonnora ¢pynkuuit. Teopema o pyHKIIMOHATBHOM MTOTHOTE.
3. Pemenue 3amau:
e [IpencraBnenus OyneBbIX (GYHKUMH, 3aJaHHBIX TaOnIuLed uiu GopMynoi, B Buie
MHorouwieHa JKerajgkusa.

Paznen 3. KomOunaropuka

IIpakTnyeckoe 3anmaTue 7. CocraBjeHne [BOWCTBEHHOW 3aJayM  JIMHEHHOIO

nporpaMMupoBanus (2 yaca)

1. IlpaBuno cymMMmbl U IpaBwiIO NpousBeAcHUs. Pasmenienus u nepecraHoBku. CoueraHusl.
CgoiicTBa OMHOMHAIBHBIX KOA(P(HUIIMEHTOB

2. PemieHne KOMOMHATOPHBIX 337a4

Paznen 4. Teopusi rpagos




IIpakTnyeckoe 3ansaTue 8. IlocTpoeHnme MATpPHUIl CMEKHOCTeH W WHUUACHTHOCTH. (2
yaca)
1. HeopuentupoBanuble Tpadsl. Marpuiia CMEKHOCTH U MaTpHUIla WHIUJIECHTHOCTH
HEOPHEHTUPOBAHHOTO rpada.
2. OpwuentupoBaHHbIe rpadsl. MaTpuiia CMEXHOCTH M HHITUICHTHOCTH oprpada
3. Pemenue 3anau:
e [TlocTpoeHune maTpull CMEXHOCTEH W WHUUIACHTHOCTH JJIS HEOPUEHTHUPOBAHHBIX U
OPUEHTHPOBAHHBIX rpadoB

IIpakTnyeckoe 3ansaTHe 9. Haxoxknenue 3iijiepoBa 1 raMHJIbTOHOBA LMKJIOB. (2 yaca)
1. Mapmpytsl, 1uKiIbl, Ienu B rpadax. CBa3HOCTH Tpada. AJTOPUTMBI  BBIICICHUS
KOMIIOHEHT CBSI3HOCTH.
2. DiinepoBel Tpadbl. ANTOPUTM TOWCKA »JWJepoBa IUKIA. [aMUIBTOHOBBI Tpadbl.
A.HI‘OpI/ITM IIONCKa raMuJIbTOHOBA ITUKJIa
3. Pemenue 3amau:
o HpI/IMeHGHI/IG AJITOPUTMOB BBIACIICHUA KOMIIOHCHT CBA3HOCTU U MOCTPOCHUA
SUJIEpOBa LHKJIA.
e Jlonck raMMIbTOHOBA LIUKJIA

IpakTnyeckoe 3ansaTue 10. Haxoxnenne kparyaiimero ocroa rpaga. (2 yaca)
1. JepeBbss m ux cBoiictBa. OcTtoBHOE nepeBo. Anroput™m Kpackana HaxoXIeHUS
KpaT4aiIinero ocrosa B rpade
2. Pemenue 3anau:
e Jlonck kpatyaiiiiero ocroBa rpada.

4.4. Conep:kaHue cCaMOCTOSATEIbLHON padoThI

Pa3nea 1. Teopust MHOKeCTB

Tema 1. OcHOBHbIE NOHATHS TEOPUU MHOKECTB
1. Omeparuu HaJl MHOKECTBAMU: 00BEIUHEHUE, IEPECCUCHUE, PA3HOCTD, IOTIOJTHEHHE.
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema 2. OTHOIIEHNS ¥ UX CBOMCTBA

1. AnreOpamdeckue CTpyKTypbl. 'omomopdusm u nzomopdusm. Iomyrpymnmer. I'pymrst. Tons
U KoJibla. PeméTku.

2. bynessl anreOpsl.

3. BrInojHeHUE TUIIOBBIX 3aJaHUI 10 TEME

Pa3zgen 2. MaremMaTnueckas JIOTHKA

Tema 3. JieMeHTbI MATEMATHYECKOM JIOTHKH

1. Anrebpa BbICKa3bIBaHMH KakK MHTeprperanus OyieBoil anreOpbl. Dopmyssl anreOpbl
JIOTUKU U UX BUJBL: TOXKIECTBEHHO HCTHUHHBIE, TOKJIECTBEHHO JIOKHBIE U BBIIIOJIHUMBIE.
PaBHOCHIBHOCTH (hopMyTT

2. TlonsTue mpeaukara (BbIcKa3siBaTeibHOU popMmbl). [IpeameTHbie mepeMennbie. KBaHTOpPEI.
OnHOMECTHBIE U N-MECTHBIE MPEAUKATHL. TOXIAECTBEHHO HCTUHHBIE U TOXJICCTBEHHO
JIO’KHBIE BbICKa3bIBaHUs. Jl0Ka3aTenbCTBA B JOTUKE MPEIUKATOB.

3. BrbInosiHeHNE TUTIOBBIX 3aJJaHUM 1O TEME

Tema 4. byaeBbl QyHKIUM
1. MunumanbHable HopManbHbie popmbl (MAHD, MKH®).
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema 5. Aaredpa Kerajiknna

1. Baxuelmue 3aMKHYThIE€ KJacchl OyieBbIX (yHKIUNA. Teopema o GyHKIHOHATBLHON
IIOJIHOTE.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Pa3nea 3. KomOuHaTopuka

Tema 6. KoHeuHble MHOKECTBA 1 KOMOMHATOPUKA
1. PexyppeHTHbIE IOCIENOBATENbHOCTH. PekyppeHTHble COOTHOHIEHMs. JIMHENHBbIe
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PEKyppEHTHBIE COOTHOLICHHUSI.
2. Yucna OGuboHauun
3. BrInojHeHue TUIIOBLIX 3aaHUN 10 TEME
Pa3nea 4. Teopus rpagos
Tema 7. OcHOBHbIE IOHATHS U ONpeeeHUus Teopun rpagos
1. Uzomopdusm rpados.
2. bunapHple OoTHOWmICHUS W Tpadbpl: MpeACTaBICHUE OWHAPHOTO OTHOIICHUS oprpadom,
CBOMcTBa OMHAPHOTO OTHOIIEHHS ¥ COOTBETCTBYIOLIETO rpada.
3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME
Tema 8. llenu n nuKJbI B rpagax
AJNTOPUTMBI BBIJIEIIEHNS KOMITIOHEHT CBA3HOCTHU
AJNTOPUTM MOUCKA SUJIEPOBA LIUKIIA.
AJTOpPUTM MOKMCKA TaMUJIbTOHOBA IIUKIIA.
[Touck Ha rpadax: MoucK B rIyOWHY U TIOUCK B IIUPUHY.
Haxosxnenue kparuaiinero nyta B rpade. Anroputm JerkcTps
BrinosiHEHME TUIIOBBIX 3aJaHUN 110 TEME

S

5 KOHTPOJIb KAYECTBA OCBOEHUSA JUCHUIIJIMHBI

Texkymuil KOHTPOJIb U IIPOMEKYTOUHAs aTTECTALMS OCYIIECTBIISIIOTCA B COOTBETCTBUU C
«lIonoxkeHneM O TeKylmleM KOHTPOJIE YCIIEBAEMOCTH UM IPOMEXYTOYHOM arrecTaluu
oOyuyaromuxcss B ABTOHOMHOM HeKOMMep4eckoi opranuzanuu «O0pa3zoBaTenbHasi OpraHU3aIus
BBICLIET0 00pa30BaHUA» «Y HUBEPCUTET SKOHOMUKHU M YIIPABICHUS».

Bun mpomexxyrouHol arrecranuu — 3k3amMeH. Dopma MpoBEACHUS NPOMEKYTOYHOMU
aTTeCTalluy — MUCbMEHHBIN JK3aMEH.

@oHJ1 OLIEHOYHBIX CPEICTB 10 AUCLUIUIMHE IPUBEIEH B NpuioxeHuu k PII/I.

6. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

1. [[IrapeBa I'.B. luckpernas maremaruka: ONOpHBIA KOHCHEKT jekiuid. / I'.B.
HIxapea, — Cumpeponons: AHO «OOBO» «YHUBEpCUTET S5KOHOMUKH U yripaBieHus», 2020.-
94 c. — TekcT : 3JIIeKTPOHHBIN

2. HInapesa I'.B. luckpernas matemaruka: [lnanbl npaktuueckux 3aHstuid, / ['.B.
[[TrapeBa, — Cumdpepononb: AHO «OOBO» «YHUBEPCUTET SJKOHOMUKHU | yripaBieHus», 2020.-
94 c. — TekcT : 3eKTPOHHBII

3. [[Inapesa I'.B., [luckpeTHass MaTeMaTHKa:. METOJMYECKHE PEKOMEHAAIMU IO
OpraHu3aIlMu CaMOCTOATENbHON paboThl oOy4daronuxcs / I'.B. [lInapesa. — Cumdepomnons: AHO
«OOBO» «YHUBEpCUTET IKOHOMUKH U yripaBieHus», 2021. — 23 ¢. — TeKcT : 37eKTpOHHBIH

4. [[IrapeBa, I'. B. Jluckpernas wMaremaruka. MeTrogudeckoe ImocoOue 1o
HanpasieHuto noarotoBku 38.03.05 «busHec-uHpopmaruka» st OakagaBpoB Bcex (opm
obydenusi. B 2 gactax. Y.1 : meromuueckoe mocodbue / I'. B. IllnapeBa. — Cumdbepomnons :
YHUBEpCUTET SKOHOMUKHU U ynpasienus, 2021. — 84 c. — Tekcer : anextponHsIi // LHudposoii
0o0pazoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/119452.html (nara oGpamenus: 16.01.2024). — Pexxum nocryna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

5. [[TrapeBa, I'.B. JluckpetHas matematuka. Yacth 2. : Y4eOHO-METOAMYECKOE

nocobue s camoctosarenbHor moarotoBku / I.B.IlImapeBa. — U3mx-eo AHO «OOBO»
«YHUBEpPCUTET SKOHOMUKH U ynpasieHus», 2021. — 98 ¢. — TekcrT : aneKTpoHHBIN
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7. MIEPEYEHb OCHOBHOM N rI;[OHO.JIHI/ITE.JII)HOI‘/'I YUYEBHOU JIMTEPATYPBI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JTUCHUITJINHBI

@) OCHOGHaA Tumepamypa:

1. INonukanosa, 1. B. Jluckpernas matematuka : yueOnoe nocoodue / 1. B. [lonukanosa.
— bapHayn : Anraiickuii TOCyJapCTBEHHBIN negarornyeckuii yausepeuret, 2020. — 168 ¢. —
ISBN 978-5-88210-968-3. — Tekcr : anextponHslii / Lndpooii o6pazoBarensublil pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/108878.html (mata oOpamenus:
16.01.2024). — Pexwum noctyna: ajs aBTOPU3HP. OIb30BaTENEH

2. Topromkun, A. I1. MaTemaTuveckas JIOTUKA U TEOPHUST airTOPUTMOB : yueOHuk / A. I1.
I'opromkun. — Capatos : By3oBckoe obpazoBanue, 2022. — 499 c¢. — ISBN 978-5-4487-0808-
4. — Texkct : snextponnsiid // I{udposoit obpazosarensubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/117296.html (mara oOpamenus: 16.01.2024). — Pexum
JOCTYTIA: JJIsl aBTOpU3Up. mosib3oBarenei. - DOI: https://doi.org/10.23682/117296

0) OononnumenvHaa Kumepamypa:

1. Hextaps, M. 1. [luckpernas Mmaremartuka : yuebnoe mocodue / M. U. JlexTsaps. —
4-e uzn. — Mocksa : HUnrepner-Yuuepcuter Mupopmarmonnsix Texunonoruit (MHTYUT), Al
I[lu Ap Menua, 2022. — 181 c¢. — ISBN 978-5-4497-1641-5. — Tekct : 2JIEKTPOHHBIN //
Hudposoit  obpazoBarensHBIi  pecypc  [PR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/120477.html (mara o6pamenus: 16.01.2024). — Pexxum gocryna: mis
aBTOPU3HUP. M0JIb30BATEIICH.

2. XycanHoB, A. A. JluckperHas maremaTuka : yuyeOHoe mocooue / A. A. XycanHOB.
— 2-e n3a. — Komcomonsck-Ha-AMype, CaparoB : AMypcKuUil T'yMaHMTAapHO-IIEAArOrn4ecKuil
rocynapctBeHHbld yauBepcutet, A [lu Ap Menua, 2019. — 77 c. — ISBN 978-5-85094-384-4,
978-5-4497-0057-5. — Texkct : snextpoHHbI // Lludposoit obOpasoBarenbHblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/85811.html (nata o6pamenus: 16.01.2024).
— PexxuMm poctymna: mis aBropusup. nons3zoBateneid. - DOI: https://doi.org/10.23682/85811.

3. Munesckuit, A. C. JluckpeTHas MaTematuka : yueobnoe nocooue / A. C. MusieBcKuil.
— MockBa : Poccuiickuii ynusepcuter Tpancnopra (MUUT), 2021. — 93 c¢. — Teker :
anekTpoHHbI // Lludposoii obpazoBatensHbi pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/122096.html (nara obpamenus: 16.01.2024). — Pexxum goctyna: mis
AaBTOPU3HUP. M0JIb30BATEIICH.

4. Kypeitunk, B. M. YuebHoe mocobue mo kypcy «JuckperHas matematuka». Pazmen
«Teopust rpadoB» : yueOHOe mocobue / B. M. Kypeituuk, B. B. Kypeituuk, E. P. MyHTIH. —
Pocror-na-/lony, Taranpor : M3natensctBo KOxHOTO (henmepanpHOro yHHBEpCcuTeTa, 2022, — 164
c. — ISBN 978-5-9275-4257-4. — Texkcr : anextponHbiii // Lludposoii oOpa3oBaTenbHbI pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/129093.html. — Pexxum gocryna: mist
AaBTOPU3HUP. M0JIb30BATEIICH.

8. MIEPEYEHb PECYPCOB HUH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJIHUMBIX I OCBOEHUSA JUCHUITVINHBI

1. Nudopmanmonno-npaBoBori moptan «['apant»: odunmanbueii caidt. — URL:
http://www.garant.ru — TeKCT: 3JI€KTPOHHBIH.
2. [Hudposoii ob6pazoBaTenbHBIA pecypc «IPRsmarty: odurmansabii caitt. — URL:

http:// www.iprbookshop.ru/ — TekcT: 37eKTPOHHBIA.

9. METOAUYECKHUE YKA3ZAHUSA JJIA OBYYAIOIIIUXCA
IO OCBOEHUIO JTUCHUITJIMHbI

[Ipu mpoBeneHmid KM, CEeMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
paboTe 00ydaromMXCs MPUMEHSIOTCS MHTEPAaKTUBHBIC (DOPMBI MPOBEACHUS 3aHATHH C LENbIO
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HOTPYKEHUsSI 00y4aloIUXCs B pealbHyI0 aTMoc(epy NpodecCHOHANBHOTO COTPYIHUYECTBA IO
paspemeHnio IpodiieM, ONTHMAIBHON BBHIPAOOTKM HABBIKOB M KauyeCcTB OyIyIIEro CICHHAINCTA.
WnuTepakTuBHBIE (POPMBI IPOBEICHUS 3aHATHI MPENONIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY4aCTHUKHA 00pa3oBaTeIbHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ apyrom, oOMeHHBaIOTCS MHpOpManuel, COBMECTHO PELIAIOT MPOOJEeMbl, MOACIHPYIOT
CHUTYaIHIO.

B yueOHOM mporecce UCONb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:

- TBOpYECKOe 3a7aHue. BhImoiHeHNe TBOPYECKHX 3adaHuil TpeOyeT oT o0ydaromierocs
BOCIIPOM3BEICHHE TIOJIYYEHHOW paHee uH(opMaIu B ¢popme, ONpeaessieMoil IpernoiaBaTesiem,
1 TpeOyroIeil TBOPYECKOTO MOAX0AA;

- TpymnmoBoe obcyxeHue. I'pynnoBoe obcykaeHne Koro-i1udo Bompoca HampaBIeHO Ha
JOCTHIKCHUH JIY4IIET0 B3aMMOIIOHMMAHHS M CHOCOOCTBYET JIydYIIEMYy YCBOCHHIO H3Y4aeMOTIO
MarepHaa.

B xone ocBoeHMS AMCHMITUIMHBI MPH MPOBEACHUHM KOHTAKTHBIX 3aHSATHH HCIIONB3YIOTCS
cienytomme (HopMel 00yueHHs, crocoOcTByOmUE (OPMHUPOBAHUIO KOMIIETEHIUH: JICKITH-
TMCKYCCUH;, KeWC-MeTOM; pellIeHue 3ajad; CUTyallMOHHBIN aHanmu3; oOcyxkaeHue pedepatoB u
JIOKJIA/IOB; pa3pabOTKa IPYyMIOBBIX MPOEKTOB; BCTPEUH C IMPEACTABUTENISIMU TOCYJAPCTBEHHBIX U
OOIIECTBEHHBIX OpPTraHNU3aIHH.

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOI' Ui, UCIIOJb3YEMBIX ITPA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA 110 JUCHUIIJINHE,
BKJUIIOYAS IIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMAILNIMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOJAUMOCTHN)

B mpomecce JNEKIMOHHBIX UM MPAKTHUECKUX 3aHATHH HCIIONB3YETCs CIEeAyrolee
pOrpaMMHOE 0OecIieueHHe:

*mporpamMMel, —oOecrmeuuBaromue jgoctyn B cetb  «MHTepHer»  (Hampumep,
«Googlechromey);

*IporpaMMel, AEMOHCTPAIMK BUEO MaTepUajIoB (Harpumep, npourpsiBaresb « Windows
MediaPlayery);

*mporpaMMbl Uil AEMOHCTpAallMd M CO3JaHUs Npe3eHTanui (Hampumep, «Microsoft
PowerPoint).

11. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOT'O OBECIIEYHEHUA,
HEOBXOJIMMOTI'O JJISA OCYINECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
O AMCIUITIJIMHE

Jlns  mpenonaBaHus JIUCHUIUIMHBL HE TpeOyeTrcs CHenualbHBIX MaTepHabHO-
TEXHUYECKUX CPENICTB (J1a00paTOPHOTO 000PYI0BaHMSI, KOMIIBIOTEPHBIX KJIACCOB U T.11.). OJTHAaKO
BO BpeMs JIEKLIMOHHBIX 3aHATHH, KOTOPHIC MPOBOJATCS B OOJIBIION ayTUTOPHH, UCIOIB30BAThH
MPOCKTOP ISl IEMOHCTPAIMH CIIAiIOB, CXeM, TaOJIHIl M TIPOYETO MaTepHralia, MyITbTUMEIUIHBIC
npoekTopsl Epson, BenqViewSonic; skpanbl 11 mpoekTopoB; HOyTOyku Asus, Lenovo,
MHUKPO(]OHEI.

[lepeyeHp  TUIEH3MOHHOTO M CBOOOJHO  PacHpOCTPAHIEMOro  MPOrPaMMHOTO
obecrieueHrsi, B TOM YHCJI€ OTEYECTBEHHOTo mpou3BojcTBa: Microsoft, Windows, Microsoft
Office, LibreOffice, Apxuartop 7-zip, Adobe Reader, Koncynsrantllotoc, Kaspersky Security,
VLC, Media Player, ITpomereii.
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