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HNuaexc 1M CUMILUIHHBI MO
Y4eOHOMY IJIAHY

HaumenoBanue AUCHUITINHBbI

b1.0.14 JUCKPETHAS MATEMATHUKA
Henp uzyyenus dopMupoBaHUE Y 00YYAIOMINUXCS MPEICTABICHUN U TPAKTUICCKUX
JIMCITUILIHHBI HABBIKOB TIO0 JUCKPETHOH MaTreMaTuke, HEOOXOIUMBIX IS

PEIICHNUA TOCTABJICHHBIX 3aJa4.

MecTo AUCHUILINHBL B
ctpykrype OITOIT

JucuumimHa OTHOCHUTCS K 00si3aTenbHOM wactu Onoka 1.
«ucunnunel (MOAYNIN)» MPOrpaMMbl OakaaBpuaTa

KomnereHium,
dhopmupyembie B
pe3ylbTaTe OCBOCHUS

VK-1

MUCIUAILINHBI
Coneprxanue Pazpnen 1. Teopust MHOXKECTB
JUACHUTLIUHBI Tema 1. OCHOBHBIE TOHATHS TEOPUH MHOMKECTB

Tema 2. OTHOIIIEHUS U UX CBOMCTBA.
Pa3nen 2. Marematrnueckas JIOTUKa
Tema 3. Dy1leMEeHTHI MaTEMAaTUYECKOU JIOTUKH.
Tema 4. byneBsl pyHkunu
Tema 5. Anrebpa XKerankuna
Paznen 3. KomOunaTopuka
Tema 6. Koneunbsle MHOKECTBAa 1 KOMOMHATOpUKA
Paznen 4. Teopus rpados
Tema 7. OCHOBHbIE OHATHUS U OIPEJEICHUS TEOPUU IpadoB.
Tema 8. [lenn u uKIIBI B Tpadax

OO61as TpyA0eMKOCTh
IUCIAILINHEBI

OOwiasi TPyIOEMKOCTh JHCLMIUIMHBI COCTAaBIsIET 3 3a4ETHBIX
enunuIbl (108 yacos)

dopma TPOMEKYTOUHOU
aTTecTalun

IK3aMeH




COJEPKAHHUE

1. Uenp u mepeueHb IUIAHUPYEMBIX pE3YyJIbTaTOB OOyYeHHS MO AMCLUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU Pe3yIbTaTaMH OCBOCHHUS MIPOTrpaMMbl OakaiaBpuaTa
2. Mecto aucuumiuussl B ctpykrype OIIOIT 6akanaBpuara

3. O0beM [JUCHUIUIMHBI B 3a4eTHBIX EAMHULIAX C YKa3aHUEM KOJIMYEeCTBa
aKaJeMUYECKUX YacOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy oOydarommxcsi c
npernogaBaresnieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSITENIbHYIO Pa00Ty 00 yUJarouXcst

4. Copeprkanue TUCHMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazfeniaM) ¢ yKa3aHHeM
OTBEJICHHOT0 HAa HUX KOJMYECTBA aKaJeMHUUECKHUX YacOB U BUI0B YUEOHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCLIUIIIIMHBI

6. YueGHO-MeToInYeckoe 00ecredeHre TUCIUILINHBI

7. llepedeHb OCHOBHOM ¥ JIOTIOJTHHUTEIHHOW y4eOHOU JIMTEPATYpPhl, HEOOXOIUMOU ISt
OCBOEHUS AUCIUITITUHBI

8. [lepeyenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «HTEepHETY,
HEOOXOUMBIX JJIS1 OCBOCHUS AUCHUTUTHHBL. . .....eueeneenne...

9. Meroanueckue ykazanust 111 00y4aronuxcsi 0 OCBOCHHUIO JUCIUTIIIUHBI

10. Ilepeyenr MHGOPMAIMOHHBIX TEXHOJOTUH, HCHOIB3YEMBIX MPU OCYLIECTBICHUU
00pa3oBaTeNbHOTO TpoIecca IO JUCHUIUIMHE, BKIIOYAs IEPEeYeHb MPOrPaMMHOTO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH )

11. Onucanue MarepHalbHO-TEXHUYECKOrO OOecnedyeHus, HeoOXoaumMoro  ajs
OCYIIIECTBIIEHUSI 00Pa30BaTEIBLHOTO Mpoliecca MO UCIUILTUHE

12. Ipunoxenue x PT1J]
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11
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12

13

13
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1. HEJIb U IIEPEYEHD IINTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHUS 11O
JAUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAM U
OCBOEHMSA TIPOT'PAMMBbI BAKAJIABPUATA

[enpro M3y4eHHs MUCHUIUIMHBI «/[MCKpeTHass MaTeMaTukay sBIseTCs (popMHUpOBaHUE Y
oOydaromuxcsi MPEJCTaBICHUNH W MPAKTHUYECKUX HABBIKOB 110 JMCKPETHOM MaTeMaTHuke,
HEOOXOIUMBIX JUIsl pELICHUS TOCTAaBJICHHBIX 3a/1a4.

B pesynbrare ocBoenus OIIOIl OGakamaBpuara o0O0y4YaroImMUCS JODKEH OBJIAJICTh
CIICYIOIIMMHU PE3yJIbTaTaMK 00yUICHUS 110 TUCIUILIHHE:

Koabl Pe3yabTaTsl IlepeyeHs MIAHNPYEMBIX Pe3yJIbTATOB 00yYeHH S
KOMIIeTeHIIUH ocsoenus OIIOII 0 JMCIHUILINHE
Cnoocoben VK-1.13HaeT OCHOBBI CHCTEMHOI'O IIOAXOIAa K

OCYIECTBIISITh TIOUCK, |OCYHIECTBICHUIO TOMCKA, KPUTHYECKOTO aHaan3a M
KPUTHYECKUI aHAIM3 U |CHHTe3a WH(OpMalUU AJii PEUIeHUS MOCTaBICHHBIX
CUHTE3 MHpOpMAIUK, [3ajad;

npuMeHsTh cucTeMHblld [YK-1.2.YMeeT npuMeHSATh CHCTEMHBIM MOAXOI HA|
MOJIXOJT ISl PEIICHUST  |OCHOBE ITOMCKA, KPUTHUYECKOTO aHall3a W CHHTE3a
MOCTaBIICHHBIX 3a7a4  [MHbOpMauu TUIS pelieHus 3a1au B
rpodeccnoHaTbHOM 00J1acTH;

VK-1.3.Bnageer HaBbIKaMU T[IOMCKa, CHHTE3a U
KpUTUYECKOrO0 aHalm3a WHPOpPMAIlMK B  CBOEH
podeccnoHanbHOM 00J1acTH; BJIaEeT CHUCTEMHBIM
[10JIX0JIOM ]ISl PEIIICHHSI TOCTABJICHHBIX 3a]1a4.

YK-1

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Huctunnuaa b51.0.14 «/luckperHas MaTeMaTHKa» OTHOCUTCA K 0OOS3aTeIhbHOM YacTH
6moka 1. «ucuumiaunel (Mogymnu)» yuebnoro miana OITOII GakanaBpuaTa Mo HampaBICHUIO
noarotoBku 38.03.05 busnec-undopmaruka. Jucumrummna «JlMCKpeTHas MaTeMaTHKa
u3yyaercsd oOydarouMMHcs O4HOM (QopMbl OO0ydeHHss B 2 cCeMecTpe, OYHO-3a0YHOU (HOpMBI
o0OyuyeHus — B 3 ceMecTpe.

IIpy n3ydeHUM NAaHHOW AMCUUIUIMHBI OOyYarOIIMHCS HUCHONb3YeT 3HAHUSA, YMEHUS U
HaBBIKM, KOTOpbIE C(OPMHUPOBAHBI B MpOIECCEe M3YUYEHUS NPEALISCTBYIOIINUX JUCIMITINH:
«BrIcmIasg maremaTuka.

3HaHUs, YMEHUS U HAaBBIKH, IOJIyYEHHbIE NMPU HM3YYEHUU IUCLMIUIMHBI «J{MCKpeTHas
MaTeMaTHKa», OyayT HeOOXOIWMBI il YIIyOJIEHHOTO W OCMBICIIEHHOTO BOCHPHSATHS
JTUCHUIUIMH: «BBIYMCINUTENbHBIE CUCTEMBI, CETH, TeJIeKOMMYHUKaiuny, «MoaenupoBaHue
om3Hec-TporieccoBy, «CUCTEMBI TOAJEPKKHA W METOIBI MPHHSITHS PEIICHU», «APXUTEKTYypa
OPEINPUATHS.

Ob6nacte  mpodecCHOHATBHOM  NEATENbHOCTH, HAa  KOTOPYIO  OpPUEHTUDPYET
mucuuiuinHa - JluckperHas maremaTtuka, Biitouyaer: 06  CBsizb, HH(MOpMAIlMOHHBIE H
KOMMYHHKAITHOHHBIE TEXHOJIOTHH.

Tumsl 3a7a4, K KOTOPBIM TOTOBUTCS OOYYaroOIIUICS, ONpeeeHbl y4eOHbIM IUIAHOM, a
UMEHHO: OCYIIECTBIISTh TOUCK, KPUTHYECKUH aHadW3 M CHHTE3 WHQPOPMAIUH, TPHUMEHSTH
CHUCTEMHBIN MOXO/ JJIS pEIIeHUs TOCTaBICHHBIX 3a1a4.



3.0BbEM JUCHUIIINHBI B 3AYETHBIX EAMHUIIAX C YKAZAHUEM
KOJIMYECTBA AKAJJEMUYECKHX YACOB, BIIEJTEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINXCS C IPENOJABATEJIEM (IIO BUIAM 3AHSITHI) 1
HA CAMOCTOSITEJBbHYIO PABOTY OBYUYAIOIUXCS

O6mmast TpyI0eMKOCTh (00beM) AMCHUIUIMHBI COCTABIIAET 3 3a4eTHBIX eauHub (3.¢.), 108
aKaJEeMUYECKIX YacoB.

3.1. O0béM TMCUMILUTHHBI 10 BUAAM YUeOHbIX 3aHATHI (B Yyacax)

st ounoii popmbl 00yueHust
OO6m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4€THBIX eauHuIbl 108 yacos

O0BEéM TUCHUTIINHBI Bcero uyacos

OO01ast TPYA0EMKOCTh TUCHUTUTHHBI 108
KonrtakTHas pabora 38
AynuropHas pabota(Bcero): 38
Jlexmun 18
CeMuHapbl, NPaKTUYECKUE 3aHATUS 20
CamocrosiTenbHast paboTa oOydaronmxcs (BCero) 34
KypcoBas pabota -

3auer -

DK3aMeH 36

Jl1st 04HO-3204HOM GopMbI 00yUeHUs!
O6mas TpyA0EMKOCTh AUCHHUTUIMHBI COCTaBIsIeT 3 3a4€THBIX enquHuIlbl 108 yacos

O0BEM M CUMITHHBI Bcero yacos

O01ast TPyA0€MKOCTh TUCHUTIIMHBI 108
KonTtakTHas paboTa 28
AynuropHas pabota(Bcero): 28
Ulexunn 10
CeMuHapbl, NPaKTUYECKUE 3aHATUS 18
CamocrosTenbHas paboTa 00ydarouuxcs (BCero) 44
Kypcoas pabora -

3auer -

DK3aMeH 36




4. COAEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATHIA

4.1. Paznenbl QUCUMIUIMHBI M TPYA0EeMKOCTh MO BHIAM Y4eOHBIX 3aHATHH (B
aKaJeMHU4YeCKHX Yyacax)

HanmeHnoBaHMe TeMbl Bcero KosmuecTBo yacos
KonrakTHas paGora Bueayaur.
oo pabora
= o =} Jlekuun | Ilpaktuyec | Camocr.
é =4 C'e',, KHe pabora
C o o =) o
=) o =)
& | 2 & 2| & | &
Cloc |9 |c|° 0o
Paznea 1. Teopusi MHOKeCTB 12 12 4 2 4 4 4 3]
1. |OcHOBHBIEC IOHATHS TEOPUHU 6 5 5 5 2 4
MHO>KECTB
2. |OTHOIICHHS M UX CBOMCTBA 6 6 2 2 2 2 2 2
Pa3pen 2. MaTemaTnueckas JIOTHKA 30 30 8 6 8 6 14 18
3. |DmeMeHThl MaTeMaTHYCCKOM JIOTUKH | 8 8 2 2 2 2 4 4
4. |bynesbl Qynkumn 16 16 4 2 4 2 8 12
5. |Anre6pa XerankuHa 6 6 2 2 2 2 2 2
Paznen 3. KomOunaropuka 10 10 2 0 2 2 6 8
6. |Koneunsie MHOXKECTBA U 10 10 5 5 5 6 8
KOMOWHATOPHKA
Pasznen 4. Teopus rpagos 20 20 4 2 6 6 10 12
7. |OCHOBHBIE MOHATHUS U ONIPEIEICHUS 8 8 5 5 5 5 4 4
teopun rpadoB
8. |Llenu u ksl B rpadax 12 12 2 4 4 6 8
Bcero no qucuuminHe 72 72 18 10 20 18 34 | 44
Konrposn 36 36
Hroro 108 | 108 | 18 | 10 | 20 | 18 | 34 | 44

4.2. Conep:kanue TUCHHUIJIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3aeiam)

Paznes 1. Teopust MHOKeCTB

Tema 1. OcHOBHBIC IOHATHS TEOPUH MHOKECTB

Lenu u 3amaun aucuuminHbl. [Tonarue MHOXkecTBa. OCHOBHBIE MOHATHS (TIOJAMHOKECTBO,
paBHBIE W HKBHUBAJIEHTHbIE MHOKECTBA, YHUBEPCAJIbHOE, CYETHOE M HECUYETHOE MHOXKECTBO).
Omnepanuu HajJ MHOXKECTBaMU: 00bEeTUHEHUE, ITepeceUeHre, pa3HOCTh, JOMOIHEeHUe. JluarpaMmbl
DOiinepa-Benna. Ilpsmoe (mekapToBO) TMPOM3BENCHHE MHOMXECTB. [TonsiTue KoOpTEXKA.
CootBeTcTBHsSI MEXIy MHOXecTBaMHU. Bunbel coorBercTBuidl. KoMmosunus coOTBETCTBUI
OTobpakeHrne MHOXKECTB.

Tema 2. OTHOLIEHUS M UX CBOMiCTBA.

bunapHoe oTHomeHue (ompeneneHue), ero o0JacTh OMpeneNeHrus W 00JacTh 3HAYCHUH,
cBoiicTBa (pedIeKCUBHOCTb, CHMMETPHUYHOCTh, TPAH3UTUBHOCTH). OTHOIIEHUS YKBUBAIEHTHOCTH
u nopsiaka. [lonypemeTku u pemetku. byiaessl anreOpsl.

Onpenenenue GyHKIMU Kak OMHApHOTO OTHOUICHUs. DyHKIMA KaK 0TOOpaXeHUEe OJJHOTO
MHO’KeCTBa Ha Jipyroe. O61acTu onpeneiaeH s 1 3HaYeHUH QYHKINH.



Anrebpanueckue cTpykTypsl. I'omomopdusm u uzomopusM. IMomyrpymmsl. ['pymmst. [Tomns
U KosbLa. PeméTku.

Bynesb1 anreOpsl.

Pa3znen 2. MaremMaTn4yeckasi JJOrHKA

Tema 3. Dj1eMeHTBI MATEMATHYECKOM JIOTHKH.

[lonsitue Bbicka3zbiBaHuA. (OCHOBHBIE JIOTUUECKHE oOIepaluud (CBSI3KH): OTpHULIAHUE,
KOHBIOHKIIMSA, IU3BIOHKIMA. VX TaOmuIbl MCTMHHOCTM M B3aUMOCBS3b C OIEpalUsMH Haj
MHO’KECTBaMHU.

OCHOBHBIE JIOTHUECKUE ONepaluy (CBA3KH): UMILIMKALMS, SKBUBAJICHTHOCTb. VX TaOiaMLbl
WUCTUHHOCTH U 3aIIMCh C TOMOIUBIO JIU3BIOHKIUN, KOHBIOHKIUI U OTPULIAHUM.

[TonsATHE O MPOM3BOAHBIX JOrvyeckux omepauuax (cesskax): mrpux Lleddepa, crpenka
[Tupca, cymma o Moy:ro 1Ba. Tabmuia HCTHHHOCTH 3TUX OTEpAIIHA.

OcHOBHBIE CBOWCTBAa JIOTMYECKHMX OIEpalMii: HIAEMIIOTEHTHOCTb, KOMMYTaTUBHOCTD,
aCCOLIMAaTUBHOCTb, TUCTPUOYTUBHOCTb.

Anrebpa BbICKa3bIBaHMM Kak HMHTepriperanus OyneBoi anredpbl. Dopmyiibl anredpsl
JOTUKA M UX BUJIBL: TOXKIECTBEHHO WCTUHHBIC, TOXJIECTBEHHO JIOKHBIE U BBIIOJIHUMBIE.
PaBHOCHIBHOCTD (hopMyIT

[lonatne mnpeaumkara (BBICKA3bIBaTeNbHOH opmbl). [IpenmerHble mepeMeHHBIE.
KBantopsl. OpHOMecCTHBIE U N-MECTHbIE NpeauKarbl. TOXIECTBEHHO WCTUHHBIE W
TOKJIECTBEHHO JIOXKHbBIE BbICKa3bIBaHUs. Jl0Kka3aTenbCcTBa B JIOTUKE MIPEIUKATOB.

Tema 4. ByJieBbl pyHKIHH

Byneswr (siornueckue) pynknun. PaBenctBo ¢yHkiuii. ByneBsl GyHKIMM OJHON U ABYX
nepeMeHHbIX. J[BolcTBeHHOCTh. Paznoxenue ¢yHKiui 1mo nepeMeHHBIM. J[M3BIOHKTHUBHAsS
HopmanbHas ¢opma (AH®D) u cosepmennas JJH® (CAH®) anreOpbl JOTHKH U MX CBOMCTBA.
Konbronkruenas HopmainbHas popma (KH®D) u coepmiennas KH® (CKH®) anreOpsl 10rUKy U
ux cBoiictBa. [loctpoenne CIH® u CKH® OyneBoil pyHkunu. MuHUMaabHble HOPMaJIbHbBIE
dopmsl (MIAHD, MKHO®).

Tema 5. Aareopa Kerankuna

Anrebpa XKerankuna. IlpeacraBienune OyseBbix (yHKUMH noauHomMamu JKeraikuHa.
[Tomrora ¢ynkmuit. Baxueilmume 3aMKHyThIe Kiacchl OyneBbix ¢yHkiui. Teopema o
(GYyHKLINOHATIBHOH MOJIHOTE.

Paznen 3. KomounaTtopuka

Tema 6. KoneuHnble MHOKeCTBAa 1 KOMOMHATOPHKA

[TpaBmiio cymMMBl U HpaBuUiio MpousBeneHus. Pasmemnienus u nepecraHoBku. CoderaHus.
CBoiicTBa OMHOMHAIBLHBIX KOA(PPHUIIMEHTOB

PexyppenTHble  mOCIEnOBaTENBHOCTH.  PexkyppeHTHble  coOTHOmeHUs. JIuHelHble
peKyppeHTHbIe cooTHouIeHus. Yucna dubonauyn

Pa3nen 4. Teopus rpagos

Tema 7. OcHOBHbIE IOHATHSA U ONpe/ieJIeHUs] TeOPUH rpagdos.

OcHoBHbIe NOHATHUSA U onpeneneHus. CrnocoObl onucaHus rpagos.

HeopuentupoBanuble rpadpl. Marpuia CMEXHOCTH W MaTpHlla HHIUICHTHOCTH
HEOpPUEHTHPOBAHHOTO rpada

OpuentupoBanHble Tpadbl. MaTpuiia CMEXXHOCTH M MHIIUIEHTHOCTH oprpada.

N3omopdusm rpadoB. bunapHbie oTHOmIEHHS W Tpadbl: MpeacTaBIeHHE OMHAPHOTO
OTHOLIEHUS OprpadoM, CBOMCTBa OMHAPHOTO OTHOILLEHUS M COOTBETCTBYIOIIETO rpada.

Tema 8. Ilenu u nuKJbl B rpagax

MapuipyTel, UUKIBI, Lenu B rpadax. CBs3HOCTH Tpada. ANTOPUTMBI BBIJICIECHUS
KOMITIOHEHT CBSI3HOCTH. OMiepoBbl rpagsl. Teopema Diinepa. ANropuT™ MOUCKa 3iliepoBa
1ukia. 'aMuibTOHOBBI Tpadbl. AJITOPUTM MOMCKA TAMUIIBTOHOBA IIUKJIA.

HepeBbs u ux cBoiictBa. HampaBiennsle aepeBbsd. OCTOBHOE [€peBO. AITOPUTM
Kpackaia Haxok1eHHsI KpaTyaniiero octToBa B rpade

[Touck Ha rpadax: Mouck B rIyOWHY U MIOUCK B IIUPUHY.



Haxoxxnenue kparyaiiimero nytu B rpade. Anroputm JleldKkcTpsl

4.3.ConepxaHue NPAaKTHYECKUX 3aHATHI (04HasA popMa 00ydeHHUs1)

Pa3nea 1. Teopust MHO:KeCTB

IIpakTuyeckoe 3ausiTue 1. MHOKecTBa M oNepalMu HaJ HUMH (2 Yaca)
1. OcHoBHBIE MOHATHS TEOpUM MHOXecTB. Omnepauuu Haj MHoecTBamu. IIpsmoe
(1lexapToBO) MPOU3BEICHHE MHOXKECTB.
2. Pemenue 3anmau:
e BrmonHenue omnepanuii Hax MHOXECTBAMH; IOCTPOEHHUS CHUCTEM MHOXECTB;
IPUMEHEHHs 3aKOHOB alreOpbl MHOXKECTB.

IIpakTnyeckoe 3ansaTHe 2. [locTpoeHne OMHAPHBIX OTHOLIEHMH (2 yaca)

1. bunapHoe oTHOLIEHHE, CBOICTBA (peduIeKCUBHOCTb, CUMMETPUYHOCTb, TPAaH3UTHBHOCTb
OTHoOLIEHUS S5KBUBAJIEHTHOCTH U MOPAIKA.

2. OyHKUUHU Kak OuHapHOe oTHolleHHe. DyHKIMA Kak OTOOpa’keHHe OJHOI0 MHOXECTBA B
apyroe.

3. Peurenune 3agau:
e [locTpoeHne OMHAPHBIX OTHOLICHHN.
e liccnenoBanne OMHAPHBIX OTHOIIICHUN HA 3aJIaHHBIE CBOMCTBA.

Pasznea 2. MaremaTndecKas JOruKa

IpakTuueckoe 3ausaTue 3. Tadanubl HCTHHHOCTH (OPMYJI aJAredGpbl BhICKa3bIBaHUIl (2

yaca)

1. Ilonstue Bbicka3zbiBaHUS. OCHOBHBIE JIorMyeckue onepauuu (cBa3ku). Mx Tabmuisl
UCTUHHOCTH. OCHOBHBIE CBOWCTBA JIOTMYECKUX  ONEpalMid:  HIAEMIOTEHTHOCTb,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTD, TUCTPUOYTUBHOCTD.

2. Pemenue 3amay:

e Iloctpoenue Tabauipl UCTUHHOCTU 1O (popmyne. Ilpumenss Tabnuubl UCTUHHOCTH,
JI0Ka3aTh TOXKAECTBEHHYIO HCTUHHOCTH (JOPMYIL.

IIpakTnyeckoe 3ansitne 4-5. IlpeacraBienue jgormvyeckux ¢pynkumii B Buge CAH®D n

CKH® (4 yaca)

1. Jlu3btonktuBHas HopMmanbHas ¢opma (JHD) u coepmennas JH® (CAH®D) anredps
Joruku M ux cBoictBa. KonbronkTuBHas HopMmanbHas ¢opma (KH®D) u cosepiieHHas
KH® (CKH®) anreOps! JOTHKU U UX CBOICTBA.

2. Pemenue 3amau:

e Tlocrpoenne CIH® u CKH® GyneBoit pyHKINY 110 TaOINIE UCTUHHOCTH.

e TIloctpoenne CAH® u CKH® OyneBoil QpyHKIMH C MOMOIIBIO PaBHOCHIIBHBIX
npeoOpa3oBaHuil PYHKIUH.

e [locrpoenue IH® u KH® 6ynesoit hyHKIINN.

IIpakTnyeckoe 3ansaitue 6. IlpeacraBiienne Oy.eBbIX (PYHKIMHA B BHIEe MHOIOYJEHA
KerajakuHna (2 yaca)
1. Aurebpa XKerankuna. [lpeacrasienue OyneBbIx QpyHKIUI nonmnHoMamu JKerajakuHa.
2. TlomHora pynkimii. Teopema o GyHKIIMOHATBFHOH ITOJHOTE.
3. Pemenue 3amau:
e [lpencraBnenus OyneBbIX (PyHKUMH, 3aJaHHBIX TaOMUUEH Ui GopMysoi, B BHUIE
MHorouwieHa JKerajgkusa.

Pa3nea 3. KomOunaTopuka

IIpakTuyeckoe 3ansatue 7. CocraBjieHue JIBOWCTBEHHON 3aga4yd  JIMHEHHOIO

NporpaMMHupoBaHu (2 yaca)

1. [lpaBuio cymMMBbl U mpaBuUio mpousBeneHus. PazMenienust u nepectaHoBku. CouyeTaHMs.
CBoiicTBa OMHOMHATIBLHBIX KOAPPHUIIMEHTOB

2. Pemenue KOMOMHATOPHBIX 33724

Pa3nea 4. Teopus rpagos




IpakTuyeckoe 3aHsaTHe 8. IlocTpoeHHe MATpPHIl CMEKHOCTEH M MHUMAEHTHOCTH. (2
yaca)
1. HeopuentupoBanubie rpadpl. Marpuima CMeXHOCTH UM MaTpulla HHIUJIECHTHOCTH
HEOPHEHTUPOBAHHOTO rpada.
2. OpuentupoBanHbie rpadbl. MaTpuiia CMEXHOCTH U UHIUJECHTHOCTH oprpada
3. Pemienue 3amau:
e [IlocTpoeHune matpul; CMEXHOCTEH U MHIUACHTHOCTU ISl HEOPUEHTUPOBAHHBIX U
OpPUEHTUPOBAHHBIX TpadoB

IIpakTuyeckoe 3ansaTue 9. Haxoxnenue 3iijiepoBa 1 raMmJIbTOHOBA IUKJIOB. (2 4aca)
1. Mapupytel, 1ukiel, nend B rpadax. CsizHOCTh Trpada. AJTOPUTMBI BbIIEICHUS
KOMITOHEHT CBSI3HOCTH.
2. DiimepoBbl rpadbl. AJTOPUTM IOMCKA OdHiepoBa MHKIA. [ aMHIBTOHOBBI Tpadbl.
AJTOPUTM MOUCKA FaMUJIBTOHOBA LUK
3. Peurenune 3agau:
e [lpumeHeHUE anTOPUTMOB BBIJEICHUS KOMIIOHEHT CBA3HOCTH U MOCTPOCHHS
SMJIEpOBa LUKIIA.
e [louck raMuIBbTOHOBA IIUKJIA

IIpakruyeckoe 3ausaTue 10. Haxoxxaenue kpaTuaiimero ocrosa rpaga. (2 yaca)
1. HdepeBbss u wux cBoictBa. OctoBHOE JnepeBo. AuroputM Kpackaia HaxoxaeHuUs
KpaT4alIero ocToBa B rpade
2. Pemenue 3anmau:
e Jlomck kparyaiiiero ocrosa rpada.

4.4. Conepxanue caMOCTOATEIbHOM PadoThI

Pasnen 1. Teopusi MHOKeCTB

Tema 1. OcHOBHBIC MOHATHS TEOPHH MHOMKECTB
1. Onepauuu HaJg MHOXKXECTBAMHU: 00BEIMHEHHUE, IEPECEUEHUE, PA3HOCTh, IOMIOJIHEHHE.
2. BrInmonHeHHE TUIIOBBIX 33JIaHUH 110 TEME

Tema 2. OTHOIIIEHUS U UX CBOICTBA

1. AnreGpaunueckue CTpyKTyphl. ['oMomopdusm u nzomopdusm. Iomyrpymmsr. ['pymimst. [omnst
U KoJibLa. PeméTku.

2. byneBsl anreOpsl.

3. BrlnosiiHeHNEe THIIOBBIX 3aIaHUH 10 TEME

Pasznea 2. MaremaTudeckasi JJOrMKa

Tema 3. D1eMeHTHI MATEMATHYECKOI JIOTHKH

1. AnrebGpa BbICKa3bIBaHMH Kak HHTeprperauus OyineBoil anredpbl. dopmyssl anredpbl
JIOTUKU U WX BHUJBI: TOXKIECTBEHHO MCTHUHHBIE, TOKJIECTBEHHO JIO)KHBIE U BBINOJHUMBIE.
PaBHOCHIIBHOCTE (hOopMyIT

2. TlousTue nmpenukata (BricKka3biBaTebHON (hopMmbl). [IpenmeTHbie epemMenHbie. KBaHTOpHI.
OmHOMECTHBIE MU N-MECTHBIE MPEAUKATHL. TOXXIECTBEHHO HCTHHHBIE M TOXICCTBEHHO
JIO’KHbIE BbICKa3bIBaHUs. Jl0Ka3aTenbCTBA B IOTUKE MPEIUKATOB.

3. BrInoHeHne THIIOBBIX 3aJaHUH 10 TEME

Tema 4. ByJjieBbl pyHKIHHT
1. Munumansubsie HopmanbHbie popmbl (MIHD, MKHO).
2. BpinmonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema 5. Auredopa XKerajakuna

1. Baxueiimue 3aMKHyTble Kiacchl OyneBbIXx (QyHKIui. Teopema 0 (QyHKIHMOHAIBHOM
IIOJIHOTE.

2. BpinmonHeHue TUNOBBIX 331aHUH 110 TeMe

Pa3znea 3. KomOunaropuka

Tema 6. KoHeuHble MHOKeCTBA 1 KOMOMHATOPHKA
1. PexyppeHTHbIE TIOCIICIOBATEIHLHOCTH. PeKyppeHTHbIe cooTHoOmeHus. JIluHelHbie
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PEKYPPEHTHBIE COOTHOIICHHS.
2. Yucna ®uboHayuu
3. BblnosjHeHue TUIIOBBIX 33JJaHUH IO TEME

Pa3nea 4. Teopus rpagos

Tema 7. OcHOBHbIE OHSITHS U ONpeaeieHusl Teopuu rpados
1. M3zomopdusm rpados.
2. bunapHble OTHOIIEHUS M rpadpl: MpPEICTaBICHUE OMHAPHOIO OTHOUIEHUs oprpadom,

CBOICTBA OMHAPHOTO OTHOLICHHS U COOTBETCTBYIOLIETO Tpada.
3. BblnosjHeHue TUIIOBBIX 33JJaHUH IO TEME
Tema 8. Llenu u nuKJbI B rpagax
ANTOPUTMBI BBIICIICHUSI KOMIIOHEHT CBA3HOCTH
ANropuTM IOMCKA 3MIEpOoBa IUKJIA.
ANTOpPUTM ITOMCKA FraMUJIBTOHOBA LIUKJIA.
[Touck Ha rpadax: MOKMCK B IIIyOMHY ¥ MIOUCK B IIUPUHY.
Haxoxnenue kparyaiimero nytu B rpade. Aaroputm JlekcTps
BrInonHenne THNOBBIX 33JaHUH 110 TEME

ok wdE

5 KOHTPOJIb KAYECTBA OCBOEHUA JUCHUIIJINHBI

Texkymuil KOHTPOJIb U IPOMEKYTOUHAsL aTTECTAlUsl OCYLIECTBIISIOTCS B COOTBETCTBUU C
«llTonoxkeHneM O TeEKylleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTECTaluH
oOyyaromuxcs B ABTOHOMHOW HEKOMMep4ecKoil opranuzanuu «O0pa3oBarenbHas OpraHU3anus
BbICLIEr0 00pa30BaHUsM» «Y HUBEPCUTET SKOHOMUKH U YIIPABICHUS.

Bun mpomexxyrouHoil arrecranuu — 3k3ameH. dopma NpOBEACHUS IPOMEKYTOUYHOHN
aTTeCcTalluy — MUCbMEHHBIN YK3aMEH.

@OH/1 OLIECHOYHBIX CPEJCTB 10 IUCUMIUINHE IIPUBEJEH B ITpuiioxkeHnn Kk PIT/L.

6. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCIHUITJINHbBI

1. [InapeBa I'.B. [uckperHas martemaTtuka: OnopHbId KOHCHEKT jekuuil. / I'.B.
[Ixapesa, — Cumdepomnons: AHO «OOBO» «YHuBepCcUTET S5KOHOMUKH U yripaBieHus», 2020.-
94 c. — TeKcCT : INEeKTPOHHBIN

2. [uapesa I'.B. [{uckpernas maremaruka: [lnanel npakruueckux 3ansatuil, / I'.B.
[TxapeBa, — Cumpeponons: AHO «OOBO» «YHuBepcUTET 3KOHOMUKH U yripasieHus», 2020.-
94 c. — TeKcT : 2IeKTPOHHBIH

3. [HapeBa I'.B., JluckpeTHas MaTeMaTHMKa. METOIUYECKHE DPEKOMEHJAIMHU II0
OpraHu3aly caMocToATeNbHOM paboTsl oOydaromuxcs / I'.B. IlInapeBa. — Cum¢peponons: AHO
«OOBO» «YHuBEPCUTET SKOHOMUKH U yripaBieHus», 2021. — 23 ¢. — TeKCT : 31eKTpOHHbIN

4. [Inapesa, I'. B. JluckperHas wmaremaTHka. MeToauueckoe Iocodue 1o
HarnpaBiaeHuto moarotoBku 38.03.05 «busnec-undopmatukay s OakanmaBpoB Bcex (opm
oOyuenus. B 2 gactax. U.1 : meroguueckoe mocobue / I'. B. [IInapeBa. — Cumdepornons :
YHUBEpCUTET SKOHOMUKH U yrpasienus, 2021. — 84 ¢. — Tekcr : anexTponHsIi // Lndposoit
o0pa3oBaTeNnbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/119452.html (nara o6pamienus: 16.01.2026). — Pexxum mocryma:
JUIsL aBTOPU3UP. NI0JIb30BaTENEH

5. [Ixapesa, I'.B. Jluckpernas marematruka. Yacte 2. : YueOHO-MeTOAWYECKOE

nocobue s camoctosaTenbHOM moarotoBku / I.B.IllmapeBa. — M3n-Bo AHO «OOBO»
«YHUBEPCUTET SJKOHOMHUKH U yIpaBiIeHUs», 2021. — 98 ¢. — TeKCT : 37eKTPOHHBII
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7. MIEPEYEHb OCHOBHOM U g[Ol'[O.JIHPITEJIBHOfI YYEBHOU JIUTEPATYPBI,
HEOBXOJIMUMOMU JJIA OCBOEHUA JUCHUITJINHBI

@) OCHOGHAA TUmMepamypa.

1. Tonukanosa, 1. B. JluckperHast maremaruka : yueoHoe mocobue / M. B. ITonukanosa.
— bapnayn : AnTalickuii rocyJapCTBEHHBIN Menarornyeckuii yausepcuret, 2020. — 168 ¢. —
ISBN 978-5-88210-968-3. — Tekcr : anekrponssii // [ludpoBoit oOpazoBarensHbiil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/108878.html (mata oOpamenus:
16.01.2026). — Pexwum qocTyma: Jjsi aBTOPU3UP. TOJIb30BaTeICh

2. TopromkuH, A. I1. Maremarudeckasi JIOTHKa ¥ TEOPHs arOPUTMOB : yueOHuK / A. I1.
['opromkun. — CapatoB : By3zoBckoe oOpazoBanue, 2022. — 499 c. — ISBN 978-5-4487-0808-
4, — Texkct : anextponnbiii // Iudposoit odpazoBarensubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/117296.html (mata o6pamenus: 16.01.2026). — Pexum
JOCTYyIIA: JIJIsl aBTOpU3Up. Hojb3oBareneit. - DOI: https://doi.org/10.23682/117296

0) OonoanumenvHaa 1umepamypa:

1. Hextaps, M. U. JluckperHas maremaTtuka : yueOHoe nocodue / M. U. [extaps. —
4-¢ w3n. — Mocksa : MaTepuer-Yuusepcuter Unpopmannonnsix Texnomoruit (MHTYUT), Ai
Ilu Ap Menua, 2022. — 181 c. — ISBN 978-5-4497-1641-5. — TekcT : 2IEKTPOHHBINA //
[udppoBoii  o0Opa3oBaTeNbHBIA  pecypc IPR  SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/120477.html (zara obpamenus: 16.01.2026). — Pexum moctyma: ajst
aBTOPHU3UP. MOJIb30BATEIICH.

2. XycannoB, A. A. JluckpeTHas maremaruka : yueOHoe mocodue / A. A. XycanHOB.
— 2-e ma. — Komcomonbck-Ha-Amype, CapaTtoB : AMYpPCKHIl TYMaHHTapHO-TIEIAroruaecKuit
rocynapcTBeHHbI yHuBepcutet, Ail [Iu Ap Meaua, 2019. — 77 ¢. — ISBN 978-5-85094-384-4,
978-5-4497-0057-5. — Texkcr : snextponsbiii // Lludposoit obOpazoBatenpHBIE pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/85811.html (nara oopamienus: 16.01.2026).
— Pexxum gocrymna: st aBTopusup. nons3oBarenei. - DOI: https://doi.org/10.23682/85811.

3. Munesckuit, A. C. luckperHas matemaTuka : yueoHoe nmocooue / A. C. MusieBckui.
— Mocksa : Poccuiickuii yHuBepcuter tpancrnopra (MUUT), 2021. — 93 ¢. — Teker :
anektponHsld // LudpoBoit obpazoBarenbubiii pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/122096.html (nata obpamenus: 16.01.2026). — Pexxum nocryma: s
aBTOPHU3UP. MOJIb30BATEIICH.

4. Kypeituuk, B. M. Yue6Hoe nocobue no kypcy «JluckperHas maremaTtuka». Pasnen
«Teopus rpagos» : yuebHoe mocobue / B. M. Kypeituuk, B. B. Kypeituuk, E. P. MyHtan. —
PocroB-na-Jlony, Taranpor : M3narensctBo FOxHOTO (henepanpHoro ynusepcurera, 2022. — 164
c. — ISBN 978-5-9275-4257-4. — Texkcr : anextponHsiii // [ludpoBoit 0Opa3zoBaTenbHbIH pecype
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/129093.html. — Pexwum moctymna: ajist
AaBTOPHU3UP. MOJIb30BATEIICH.

8. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOINUMBIX /IUIs1 OCBOEHUSA JUCHUITVINHBI

1. HNudopmannonHo-npaBoBoil nopran «['apant»: oduumaneueii caiir. — URL:
http://www.garant.ru — TekcT: 3JIeKTPOHHBIHA.
2. [udposoii obpazoBarenbHblii pecype «IPRsmart»: opunmanensiii caifr. — URL:

http:// www.iprbookshop.ru/ — Tekct: 3eKTpOHHBIA.

9. METOAUYECKHUE YKA3ZAHUSA JJ51 OBYYAIOIIIUXCA
ITO OCBOEHUMIO JNCHUITJIMHBI

IIpn nmpoBeneHuil JNEeKUMM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHSTHUH, CaMOCTOSITEIBLHOM
paboTe 00yyaromMXCsl MPUMEHSIOTCS WHTEPaKTUBHBbIE (OPMBI IPOBEAECHUS 3aHATHUI C LIENbIO

12


https://doi.org/10.23682/85811
http://www.garant.ru/
http://www.iprbookshop.ru/

HOTPYKEHUsI 00yJaloIUXcs B pealbHYI0 atMocdepy NpodhecCHOHAIBHOTO COTPYIHUYECTBA 110
pa3pemeHnio mpoodIeM, ONTUMAIBHON BEIPAOOTKH HaBBIKOB M KadeCcTB OYy/yIIEro CHenualnucTa.
WurepakTuBHBIC (GOPMBI IIPOBEACHUS 3aHATHI PeANoIaraloT 00y4eHue B coTpyiHUYecTBe. Bee
YYaCTHHKH 00pa3oBaTeIbHOTO Ipolecca (IpernojaBaTeilb H 00ydaroIuecs) B3auMOJICHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHBAIOTCS MH(OpPManuel, COBMECTHO PEUIAOT MPOOJIEMBbl, MOACIHPYIOT
CHUTYaIHIO.

B yueOHOM mporiecce UCIONIb3yIOTCSI HHTEPAKTUBHBIE (DOPMBI 3aHSATHIA:

- TBOpYECKOE 3aJaHue. BhIMoJHEHHE TBOPYECKUX 3alaHuil TpeOyeT OT 00ydaromerocs
BOCIIPOM3BEICHUE TOJIYYEHHOW paHee nHpopManuu B Gpopme, onpeaensieMol MpernoaaBaTeieM,
U TpeOyIoIei TBOPUYECKOTO TOAX0a;

- TpymnmoBoe o0cyxaeHue. I'pynnoBoe oOcykaeHne KOro-mudo BOIpoca HalpaBiIeHO Ha
JOCTHIKCHUH JIy4IIET0 B3aMMOIIOHMMAHMS MU CHOCOOCTBYET JIydIIEMYy YCBOCHHIO HM3Y4aeMOTO
MarepHaa.

B xone ocBoeHMS AMCIMIUIMHBI NIPHU MPOBEACHUHM KOHTAKTHBIX 3aHATUH HCIOJB3YIOTCS
cnenyromue (Gopmbl 00ydeHHUs, CHMOCOOCTBYIOIMNE (HOPMHUPOBAHWIO KOMICTCHIIMNA: JICKIIUH-
JIMCKYCCUH; KeWC-MeTOM; pelIeHue 3ajad; CUTYallMOHHBIH aHalu3; oOcyxkaeHue pedepaToB U
JIOKJIA/IOB; pa3pabOTKa IPYyMIIOBBIX MPOEKTOB; BCTPEUH C MPEACTABUTENSIMHI TOCYAAPCTBEHHBIX U
OOIIECTBEHHBIX OpTraHU3aIHH.

10. TIEPEYEHb HH®OPMALIMOHHBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O MTPOIECCA 11O JUCHUIIJINHE,
BKJUIIOYAS IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U
NHOOPMALMOHHBIX CITPABOYHbIX CUCTEM (ITPU HEOBXOJINMOCTH)

B mpouecce NEKUMOHHBIX M MPaKTUYECKUX 3aHATUI HCIOJB3YeTCS  CleAyrolee
porpaMMHOe 0OecreyeHHe:

*mporpammsbl, obecreunBaronue Jgoctyn B ceTh  «MHTepHeT»  (Hampumep,
«Googlechromey);

*HIporpaMMbl, IEMOHCTpALMK BHIEO MaTepHalioB (HampuMmep, npourpsiaTesb « Windows
MediaPlayer»);

*mporpaMMbl U1l IEMOHCTpPAllMM M CO3JaHusl Ipe3eHTauui (Hampumep, «Microsoft
PowerPoint).

11. OMUCAHUE MATEPHAJBHO-TEXHUYECKOT'O OBECITEYEHMS,
HEOBXOJUMOTI'O /151 OCYIECTBJIEHUSI OBPA30BATEJILHOI'O MPOLIECCA
MO JUCHUIIJIMHE

JUis  mpenoiaBaHWs JUCHUIUIMHBI He TpeOyeTcs CIeNHaIbHBIX MaTepHUaIbHO-
TEXHUUYECKUX CPEACTB (71a00paTOpHOTO 000PYIOBAHUS, KOMIBIOTEPHBIX KJIACCOB U T.1.). OIHaKO
BO BpeMs JICKIIMOHHBIX 3aHATHA, KOTOPBIC MPOBOJATCS B OOJBINON ayAWTOPHH, HCIIOIH30BAThH
MPOEKTOP AJIsL IEMOHCTPAIUH CIAiIOB, CXeM, TaOJIHI] U MPOUYEro MaTrepuaia, MylbTUMEINITHbIC
npoektopsl Epson, BenqViewSonic; skpanbl 1isi mpoekTopoB; HOyTOyku Asus, Lenovo,
MHUKPO(OHBI.

[lepeyeHp  JUIEH3UMOHHOTO W CBOOOJHO  PacHpOCTPAHSIEMOTO  MPOrPAMMHOTO
o0ecrieueHns, B TOM YHCIE OTCUECTBEHHOTo mpousBojcTBa: Microsoft, Windows, Microsoft
Office, LibreOffice, Apxusatop 7-zip, Adobe Reader, Koucynsrantllmoc, Kaspersky Security,
VLC, Media Player, TTpomereii.
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