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AHHOTAIUA

Wupiekc TUCHUITIIMHEL TTO
yaeOHOMY IIIaHy

HanmenoBanne QUCHUITIHHE

b1.0.14 JuckperHass MaTeMaTHKA
Lenp u3ydyenus ®opmupoBaHHe y OOYYAIOMIMXCS TMPEACTAaBICHUH M TPaKTHYECKUX
TUCIUTITAHBI HaBBIKOB TI0 JMCKPETHOW MATEMATHKE, HEOOXOMUMBIX JUIS PEIICHUS

ITOCTABJICHHBIX 3a1a4.

MecTo TUCHUILIIMHEI B
ctpykrype OITOIT

JucoumirHa OTHOCUTCS K 00s13aTelIbHOM YacTH 010Ka 1. «IuCIUILIHHE
(Momyn®)» mporpaMMEbI 6aKaaBpHuaTa

KommeTenmun,
(hopMupyeMbIe B pe3ysbTaTe
OCBOCHUS TUCIHUILIUHE

VK-1

ConeprkaHue TUCITUTUTHHBI

Pasznen 1. Teopust MHOXeECTB
Tema 1. OCHOBHBIC TIOHATHS TEOPUHA MHOKECTB
Tema 2. OTHOIICHUS U UX CBOWUCTBA.
Pazgen 2. MaremaTndeckas JIOTHKA
Tewma 3. DneMeHTH MAaTeMaTHYECKOH JIOTHKH.
Tema 4. ByneBsl QyHKITIH
Tema 5. Anredpa Xerankuna
Paznen 3. KomOunaTopuka
Tema 6. KoneuHble MHOKECTBa U KOMOMHATOPUKA
Paznen 4. Teopus rpagos
Tema 7. OcHOBHBIE IOHSTHA U ONPEACICHUS TEOPUH IpadoB.
Tewma 8. Ilenu u nukis! B rpadax

OO6mrast Tpy10EMKOCTh OO01mas TPyI0eMKOCTh JUCIHUIUIMHBI COCTABISCT 3 3aYCTHBIX €IMHUIIBI
JTUCTIMTLITAHBI (108 yacon)
®dopma npoMeKyTOUHON Dx3ameH

aTTCCTallun




Conepxanue

1. Ilenp u mnepedyeHb IIAHUPYEMBIX pE3yIbTaTOB OOyYEHHUS MO JUCIUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMHU pe3yIbTaTaMH OCBOCHHUS IIPOTPAMMEBI OakaliaBpuaTa

2. Mecrto auctumnHbl B cTpykType OITOIT 6akanaBpuara

3. O0beM [UCHUIUIMHBI B 3aU€THBIX EAWHHUIIAX C YyKa3aHUEM KOJIMYECTBa
aKaJeMHUYECKHX YacoB, BBIICJICHHBIX Ha KOHTAaKTHYIO paboTy oOydaromuxcs ¢
npernoaaBaresnieM (1o BUAAM 3aHITHI) U Ha CaMOCTOSATENbHYIO PaboTy 00yJaroImuxcs

4. ConeprkaHue IUCUUIIIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3zesiaM) ¢ yKa3aHHeM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMUIECKIX YacOB U BUJOB YUCOHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCIUIIITUHBI

6. YaeOHO-MeToIn4YecKoe 00ecredeHNe TUCIUTUTMHBI

7. IlepedeHb OCHOBHOM U JIOMIOJIHUTEIILHON y4eOHOM JUTepaTyphl, HEOOXOIUMOM ISt
OCBOCHMS AUCITUTUIHBI

8. Ilepeuenp pecypcoB nH(PpOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTn «HTEpHETY,
HEOOXOUMBIX JIJIS OCBOCHUS TUCHUTITHHBL. . ... .vvveennennn.n.

9. Metoauyeckue yka3aHus sl 00y4Jaronuxcs Mo OCBOCHUIO TUCIUTIIHHBI

10. Ilepeuerr WHGOPMAIMOHHBIX TEXHOJOTHUH, MCTIOIB3YEMBIX MPU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpollecca MO IUCHUIUIMHE, BKIIOYas IMepedeHb MPOrpaMMHOIO
oOecrieyeHNs U MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

11. Omnmcanwe MaTepHAIBHO-TEXHUYECKOTO OOecreueHus, HEo0X0IUMOTo I
OCYIIECTBIIEHUSI 00Pa30BaTEIBLHOTO MPOIIecca MO JUCITUILTNHE

[Tpunoxenue x PITJ]
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1.Ilens ¥ nepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 AN CHMILIMHE, COOTHECEHHBIX
¢ IVIAHNPYEeMBbIMH Pe3yJIbTaTaM H OCBOCHHUsI IPOrpaMMbl fakajaBpuarta

[enbro M3ydeHus: QUCLUIUIMHBI «J/{UCKpeTHas MaTeMaTHKa» sBseTcad (popMUpOBaHHUE Y
o0yJaromuxcsi MpeICTaBICHU W TNPAKTUYECKUX HABBIKOB [0 JTUCKPETHOW MaTeMaTHKe,
HEOOXOAUMBIX JUIsl PELLICHHs TOCTAaBIEHHBIX 3a/1a4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouIuiics IOJDKEH OBIANETb
CIIETYIOLIMMHU Pe3yIbTaTaMH OOYUeHHUS 110 JUCLUILIMHE:

Koanl Pe3yabTaThl IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00y4YeHUS
KOMIIETEHIINH ocsoenus OIIOII 10 JUCIHUILIIUHE
YK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYILIECTBJISATh MOKUCK, [|OCYIIECTBICHUIO MOMCKA, KPUTHYECKOrO0 aHAIW3a U
KPUTHYCCKHI aHATN3 U |CHHTe3a WH(OpMAIMK I PEIICHUs] TOCTaBICHHBIX]
cuHTe3 HHpOpMAIINK,  [3aj]1ad,

npUMEHSTh cucTeMHbI [YK-1.2.YMeeT NpUMEHATh CHCTEMHBIM TOIXOA HA|
MOJXOJI ISl pEUIEHUsI  |OCHOBE IOMCKA, KPUTHYECKOIO aHallu3a W CHUHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU INIE: perieHus 3ama4 B
podeccCuoHaIbHOM 00J1aCTH;

VK-1.3.Biaageer HaBbIKaMH IIOMCKAa, CHHTE3a W
KpUTUYECKOTO aHaiu3a WHPOpPMAIMK B  CBOEH
mpodeccnoHambHOM 00JIaCTH; BJIA/EeT CHUCTEMHBIM|
[10IXO/IOM JIJIsI PEIIEHUS TOCTaBJIECHHBIX 3a/1a4.

2. Mecto nucuuniudbl B cTpykType OINOII 6akanaBpuara

Hucrunmmaa b1.0.14 «/luckpeTHas MaTeMaTHKa» OTHOCHUTCS K 00s3aTeIbHOM YacTH
6moka 1. «Qucuunnunsl (Moxgynu)» yuebnoro mana OITOII GakanaBpuaTa 1Mo HampaBICHUIO
noarotoBku 38.03.05 busHec-mHpopmaruka. Jucumrumna «JlMCKpeTHas MaTeMaTHKa»
u3ydaercs oOydarouMMHcs O4HOW (opMbl OOydeHHss B 2 cCeMecTpe, OYHO-3a0YHOU (HOpMBI
o0ydeHust — B 3 ceMecTpe.

[lpy w3ydeHUW AaHHOW AMCUMUIUIMHBI OOYYaIONIMICS HCHOJb3yeT 3HAHUS, YMEHUS WU
HaBBIKHM, KOTOpble C(HOPMHUPOBAHBI B TMPOLECCE M3YYEHHUS MNPEALIECTBYIOIINX TUCLUILUIMH:
«BpIcmIasg MaTeMaTHKa».

3HaHMs, YMECHMsS M HAaBBIKH, IIOJyYEHHBIC IIPH M3YyYCHUM IHUCHUIUIMHBL «/IUCKpeTHas
MaTeMaTHKay, OyayT HEOOXOOUMBI Ui YIIyOJIEHHOTO ¥ OCMBICICHHOTO BOCIPHUSATHA
JUCLUIUINH: «BBIYUCINATENBHBIE CHUCTEMBI, CETH, TEJICKOMMYyHHMKauuu», «MozaemupoBaHue
ousHec-npoueccoBy, «CHCTEMBI MOIAEPKKA U METOJbl MPUHATHS PELICHUN», «APXUTEKTYpa
IIPEIITPUATHSIY.

3.00beM AUCHMILIMHBI B 324€THBIX eIMHHUIAX € YKA3aHMEM KOJMYecTBA aKaJeMHYecKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4YalIIHUXCs ¢ mpenojaBaresieM (10 BUIAM
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00TY 00y4aroIUXCs

O61mmast TpyI0eMKOCTh (00bEM) AMCIUIUIMHBI COCTABIISAET 3 3a4eTHBIX exuHuIb (3.€.), 108
aKaJeMUYECKIX YacoB.



3.1. O0béM TMCHUILUIMHBI 110 BUAAM Y4eOHbIX 3aHATHH (B Yacax)

st ounoii popmbl 00yueHHs1
OO6mast TpyA0EMKOCTh AUCIUTIINHBI COCTaBISAET 3 3a4€THRIX enquHuIlbl 108 yacos

O0BEM TUCHUIIINHBI Bcero yacos

OO611ast TPYA0EMKOCTh TUCITUTUTHHBI 108
KonrtakTHas pabora 38
AynautopHas paboTa(Bcero): 38
Jlexmuun 18
CeMuHapbI, TPAKTUYECKUEC 3aHATHUS 20
CamocTosiTenbHast paboTta o0yyaronmxcs (BCero) 34
Kypcoas pabora -

3ayeT -

DK3aMeH 36

J1st 04HO-3204HOM (opMBI 00yYeHHS
OO6mmas TpyA0EMKOCTh AUCITUIUIMHBI COCTABIISET 3 3a4€THRIX eauHuIlBl 108 qacoB

O0BbEéM TUCUUTIJIMHBI Bcero yacosn
OO611ast TPyA0EMKOCTh TUCITUTLTHHBI 108
KonrtakTHas pabora 28
AynautopHas paboTta(Bcero): 28
JIexmuun 10
CeMuHapbl, NPaKTUYECKUE 3aHATUS 18
CamocrosiTenpHas paboTa oOyqaronuxcs (BCero) 44
Kypcoas pabora -
3ayeT -
DK3aMeH 36
4. Conep:xkanue TUCHUIJIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3jaesiam) ¢
yKa3aHHeEM OTBEIEHHOT0 HA HUX KOJMYeCTBA aKaJeMHYeCKUX YacoB U BHI0B
Y4eOHbIX 3aHATHI
4.1. Pa3nenbl JMCUUILIMHBI ¥ TPYA0E€MKOCTH 10 BUIaM Y4eOHbIX 3aHATHI (B
aKaJeMHYeCKHUX Yacax)
HaumeHoBaHue TeMbI Bceero KoaunuyecTBO yacoB
KonTakTHas paéora Bueayaur.

2 pabota

§ o Qo Jexkuun IIpakTuyec | Camocr.
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Pasnen 1. Teopusi MHOKeCTB 12 12 4 2 4 4 4 6

1. |OcHoOBHBIE OHATHS TEOPUU 6 6 2 2 2 2 4
MHOYECTB

2. |OTHOIICHHS M MX CBOKCTBA 6 6 2 2 2 2 2 2

Pasznea 2. MaTteMaTnuecKas JJOTHKa 30 30 8 3] 8 6 14 18

3. |DneMeHTh MaTeMaTUYCCKOM JIOTUKH | 8 8 2 2 2 2 4 4

4. |byneBbl QyHKINM 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. |KoHeuHblc MHOXKECTBA U 10 10 5 5 2 6 8
KOMOWHATOPHKA

Pasgen 4. Teopus rpados 20 20 4 2 6 6 10 | 12

7. | OCHOBHBIE OHSTHS U ONPEICICHUS 8 8 5 2 5 ) 4 4
Teopuu rpadoB

8. |llenu u mukibI B Tpadax 12 12 2 4 4 6 8
Bcero mo qucrummne 72 72 18 10 20 18 34 44
KonTpons 36 36
Hroro 108 | 108 | 18 10 20 18 34 44

4.2. Coaepxxanue TUCHMIIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aesiam)

Pa3nes 1. Teopust MHOKeCTB

Tema 1. OcHOBHbIE NOHATHS TEOPUU MHOKECTB

Henu u 3agaun aucuuruinsbl. [lonstue MHoxecTBa. OCHOBHBIE MOHATUSA (TIOJMHOXKECTBO,
paBHbIE U SKBHBAJICHTHBIE MHOXKECTBA, YHHMBEpPCAJIbHOE, CUETHOE M HECUYETHOE MHOMXECTBO).
Omnepanuu HaJ MHOXKECTBaMHU: 0ObeIMHEHHE, IEpECeUeHHEe, Pa3HOCTb, JOMOJHEeHUE. J(uarpaMmel
Oiinepa-Benna. IlpsmMoe (mekapToBO) MPOM3BEACHHUE MHOXKECTB. ITonsiTue Koprexa.
CootBeTcTBHsSI MEXAy MHOXecTBaMHU. Buabel coorBerctBuil. Kommosuius coOTBETCTBUI
OTobOpakeHne MHOXKECTB.

Tema 2. OTHOLIEHUS U UX CBOICTBA.

bunapHoe oTHomieHue (ompenenieHue), ero 00JacTh OmMpeAesieHus W 00JacTh 3HAYCHHH,
CBOICTBa (pehICKCUBHOCTh, CAMMETPUYHOCTD, TPAH3UTUBHOCTE). OTHOIICHHS YKBUBAJICHTHOCTH
u nopsiaka. [lomypemerku u pemeTku. bynessr anreOpsl.

Onpenenenue GyHKINMU KaKk OWHapHOTO OTHOWIEHHS. DYHKIUSA KaKk OTOOpakeHUE OJHOTO
MHO’KecTBa Ha Jipyroe. O65acTu onpeneaeHus 1 3HaYeHUN QyHKIIIH.

Anrebpanueckue cTpyKTypsl. 'omomopdusm u nzomopdusm. [omyrpynmst. I'pymmsr. [Toss n
KoJnbla. Pemérku.

Bynesb1 anreOpel.

Pasznen 2. MaTemaTndeckas JOruKa

Tema 3. Dj1eMeHTBI MATEMATHYECKOM JJOTHKH.

[Tonsitue Bbicka3zbiBaHusa. OCHOBHBIC JIOTMUECKHE OIepanud (CBSI3KH): OTPHUIIAHUE,
KOHBIOHKIMA, JU3BIOHKIHA. Nx T216.HI/II_H>I HNCTHUHHOCTH U B3aHMMOCBSI3b C OHepaI_[I/IHMI/I Hanqg
MHO’KECTBaMH.

OcCHOBHBIE JIOTUYECKUE OMEpPAlU (CBSI3KH): UMILTAKALNS, SKBUBAJICHTHOCTh. VX TaOIUIIBI
HMCTHUHHOCTH U 3alIUCh C MOMOIIBIO JAU3bIOHKINNA, KOHBIOHKIIUA W OTPULIAHUH.
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[lonaTrne o0 MPOM3BOJHBIX JIOTHYECKUX omepanusax (cBs3kax): mrpux llleddepa, crpenka
[Tupca, cymma mo Moaysato Ba. Tabyiniia ICTHHHOCTH 3TUX OIEpaIui.

OCHOBHBIE CBOMCTBAa JIOTMYECKHX OIEpalUii: HIAEMIIOTEHTHOCTh, KOMMYTaTHBHOCTb,
aCCOLMAaTUBHOCTb, TUCTPUOYTUBHOCTb.

Anrebpa BBICKA3bIBaHMH KaK HMHTEpIperanusi OyneBoil anreOpel. PopMmyibl anreOpsl
JIOTUKA M WX BHJBI: TOXKIECTBEHHO MCTHUHHBIE, TOXJECTBEHHO JIOKHbIE U BBIIIOJIHUMBIE.
PaBHOCHIBHOCTH (hopMyIT

[Tonstue mnpenukata (BbICKa3bIBaTeNbHOW (opmbl). [IpenMeTHble TMEepeMEHHBIE.
KBanropel. OpHOMecTHBIE U N-MeCTHBIE TpeauKaTbl. TOXIECTBEHHO WCTHHHBIE U
TOKJIECTBEHHO JIOHbIE BbICKa3bIBaHUS. J[oKkazaTenbCcTBa B IOTUKE MTPEIUKATOB.

Tema 4. ByJsieBbl pyHKIMHI

Bynesor (mornueckue) Gpynkiuu. PaBencTBo pyHkiuii. byneBsl GyHKIIMN OHON U ABYX
nepeMeHHbIX. JIBolicTBeHHOCTh. Pa3znoxkenue ¢(yHKIMIA TO mepeMeHHBIM. JIM3bIOHKTHBHAS
HopmasibHast ¢opma (JIHD) u coepmennas JJH® (CAH®) anreOpbl JTOTMKA U MX CBOWCTBA.
Konsronkrusnas HopmanbHast popma (KH®D) u coepiennass KH® (CKH®) anreGpbl JOTHKH 1
ux cpoictBa. [loctpoerne CAH® u CKH® OyneBoii pynkimu. MuHMMaNbHBIE HOPMaJIbHBIC
dopmsr (MAHD, MKHOD).

Tema 5. Aareopa Kerajakuna

Anrebpa Xerankuna. [IpencraBnenue OyneBbix (GyHKIMH monumHomamu JKerajakuHa.
[Tomrora ¢ynkmuit. Baxueilmme 3aMKHyTBIe Kiacchl OyneBbiX ¢yHKIuid. Teopema o
(GyHKIMOHATIBHOH MOJIHOTE.

Paznen 3. KomOnnaTopuka

Tema 6. KoneuHnble MHOKeCTBA 1 KOMOMHATOPUKA

[IpaBuno cymMMbl U npaBwiIoO NpousBeAcHUs. Pasmenienus u nepecraHoBku. CodeTaHus.
CgoiicTBa OMHOMHAIBHBIX KOA(D(HUIIHMEHTOB

PexyppeHTHBIE  TOCIIEOBAaTENBHOCTH.  PexkyppeHTHble  coOTHoweHusd. JIuHelHble
peKyppeHTHBIC cOOoTHOIIeHUs. Yncna duboHaudn

Pa3nen 4. Teopusi rpagos
Tema 7. OcHOBHBIC NOHATHS U ONPe/ieJIeHUsI TeOpHH rpagos.
OcHoBHbIe OHATHUSA U ompeneneHus. CrocoObl onucaHus rpagos.
HeopuentupoBanusle rpagpl. Marpuia CMEXHOCTH W MaTpHla HWHIMICHTHOCTH
HEOPHEHTHUPOBAHHOTO Ipada
OpuenTtupoBanHbie rpadbl. MaTpuiia CMEXKHOCTH U HHIIMACHTHOCTH oprpada.
N3omopdusm rpadoB. bunapabie oTHomeHHss u rpadbl: MpeACTaBICHUE OWHAPHOTO
OTHOILIEHHS oprpadoM, CBOWCTBA OMHAPHOT'O OTHOILICHUS U COOTBETCTBYIOLIETO Tpada.
Tema 8. Llenu u nukiabl B rpagax
MapmipyTel, IUKIB, menu B rpadax. CBa3HOCTH rpada. AJNTOPUTMBI BBIACICHUS
KOMITOHEHT CBSI3HOCTH. OiiepoBbl Tpadbl. Teopema Diinmepa. ANTOPUTM IOMCKA SUIIEpPOBa
nukia. 'aMuibToHOBBI Tpadpl. AJITOPUTM MOMCKA FAMUIJIBTOHOBA IIUKJIA.
HepeBbss u ux cBoiictBa. HampaBieHusle aepeBbs. OCTOBHOE [epeBO. AITOPUTM
Kpackaia Haxo)k1eHHs KpaTdaliiero ocToa B rpade
[Touck Ha rpadax: mouck B rNyOMHY U MOUCK B IIUPUHY.
Haxoxxnenne kparuaiimiero nmyta B rpade. Anroputm JeikeTps

4.3.ConeprxaHue NpakTUYeCKUX 3aHATHI (ouHasi popma o0yueHus )

Pa3ned 1. Teopust MHOKeCTB

IlpakTuyeckoe 3ausaTue 1. MHOkecTBa M onepanuu HaJ HUMHU (2 yaca)




1. OcHoBHBIE MOHATHS TeOpUM MHOXKecTB. Omnepaunu Hajg MHokecTBaMu. IIpsimoe
(exapTOBO) MPOU3BECHNE MHOKECTB.
2. Pemenue 3anau:
e BrmonHenue omnepauMii Hax MHOXECTBAaMH; IOCTPOEHHUSI CHUCTEM MHOXECTB;
IPUMEHEHHs] 3aKOHOB alnreOpbl MHOXKECTB.

IIpakTuyeckoe 3ansaTue 2. [loctpoenne OMHAPHBIX OTHOLIEHUI (2 yaca)
1. BbunapHoe oTHOIIEHHE, CBOWCTBAa (PeIECKCHBHOCTh, CUMMETPUYHOCTh, TPAH3UTUBHOCTD )
OTHoOIIEHUS SKBUBAJICHTHOCTH U MOPSIJIKA.
2. @OyHKIMU Kak OmHapHOE oTHOIIeHHE. DYHKIMA KaKk OTOOpaKeHHE OJHOTO0 MHOXKECTBA B
JpyToe.
3. Pemrenne 3agau:
e IlocTpoeHune OMHAPHBIX OTHOIICHHA.
e lccnenoBanue OMHAPHBIX OTHOIICHHH HA 3a/1aHHBIC CBOICTBA.

Pasznen 2. MaTemaTnyecKas JOruKa

IMpakTuueckoe 3ansaTue 3. Tadauubl HCTHHHOCTH (OPMYJ aaredGpbl BhICKa3bIBaHMIl (2

yaca)

1. Tlonstue BbICKa3zpiBaHUs. OCHOBHBIC JIOTMUYECKHE onepanuu (cBsi3ku). WX TaOmuIbl
UCTUHHOCTU. (OCHOBHBIE CBOMCTBa JIOTMUYECKHX  OMEpaluid:  UIAEMIIOTEHTHOCTD,
KOMMYTaTUBHOCTbH, aCCOIIMATUBHOCTD, TUCTPHOYTHBHOCTS.

2. Pemenue 3amau:

e IlocTpoenue Tabmuipl UCTUHHOCTH 1O (Qopmyne. [IpuMeHss TaOMHIBI UCTUHHOCTH,
JTIOKa3aTh TOKICCTBEHHYIO HCTUHHOCTH (DOPMYIL.

IIpakTuyeckoe 3anstue 4-5. IlpencraBienue jgornyeckux ¢pyHkuuid B Buge CIAHD u

CKH® (4 gaca)

1. JluzpronkTtuBHas HopMmaibHas (opma (JJHD) u coepmennas JHD (CIHD) anrebpsr
JOTHKH U uX cBoiicTtBa. KonblonkruBHas HopManbHas gopma (KH®) u coBeprienHas
KH® (CKH®) anreGpsI TOTUKU ¥ UX CBOWCTBA.

2. Pemenue 3amau:

e [locrpoenune C/JIH® u CKH® 6yneBoii pyHKIMH MO TaOIHIIE HCTHHHOCTH.

e [locrpoenne CIIH® u CKH® OyneBoli (QyHKIIMH C TOMOIIBIO PaBHOCHIBHBIX
npeoOpa3oBaHuil PyHKITUH.

e Ilocrpoenne JTH® u KH® OyneBoii pyHKIHH.

IIpakTuyeckoe 3ansitue 6. IlpeacraBijieHue OyJieBbIX (PYHKIMI B BHIEe MHOro4YJeHa
Keraakuna (2 yaca)
1. Aure6pa XKerankuna. [Ipeacranenue OyneBsix GyHKINI noarnHOMaMu JKeraikuHa.
2. Tlomnora @ynkiuii. Teopema o (HyHKIIMOHATBHON TOJTHOTE.
3. Pemrenne 3agau:
e [IpencraBnenus OyneBbIX (GYHKUUH, 3a1aHHBIX TaOnuued uiu GpopMmynoi, B Buie
MHorouwieHa JKerajgkusa.

Paznen 3. KomOunaropuka

IIpakTnyeckoe 3anaTue /. CocraBjeHHe [BOWCTBEHHOW 3aJayM  JIMHEHHOIO

nporpaMMupoBanus (2 yaca)

1. IlpaBuno cyMMBbl U mpaBuUiIO Ipou3BeneHUd. PazMenienus u nepectaHoBku. CoueTaHMs.
CgoiicTBa OMHOMHAIBHBIX KOA(DHUIIHMEHTOB

2. Pemienne KOMOMHATOPHBIX 3a7a4

Paznen 4. Teopusi rpacos

IpakTnuyeckoe 3anHsaTHe 8. IlocTpoeHHe MATpPHIl CMEKHOCTEl M MHUMIAEHTHOCTH. (2
yaca)
1. HeopuentupoBanHble rpadsl. Marpuiia CMEXHOCTM W MaTpulla HWHIUACHTHOCTH
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HEOPHEHTUPOBAHHOTO rpada.
2. OpuenTtupoBaHHbIe Tpadbl. MaTpuIiia CMEXXHOCTH U MHIIMJIEHTHOCTH oprpada
3. Pemenue 3amau:
e [locTpoeHre MaTpuIl CMEXHOCTEH M MHIMICHTHOCTH JJIi HEOPHCHTUPOBAHHBIX U
OPUEHTHPOBAHHBIX rpadoB

IIpakTyeckoe 3anaTHe 9. Haxoxnenue 3iijiepoBa 1 raMHJIbTOHOBA LMKJIOB. (2 yaca)
1. Mapmpytel, mukiael, menu B Tpadax. Ces3HOCcTh rpada. AJTOPUTMBI  BBIICICHUS
KOMITOHEHT CBSI3HOCTH.
2. DuinmepoBbl rpadbl. AJTOPUTM TIOUCKA OdHJIepoBa IUKIA. [aMUIBTOHOBBI Tpadbl.
AJII‘OpI/ITM IIONCKa raMuJIbTOHOBA ITUKJIa
3. Pemrenne 3agau:
o HpI/IMeHeHI/Ie AJITOPUTMOB BBIACIICHUA KOMIIOHCHT CBA3HOCTU U MOCTPOCHUA
SUJIEpOBa LHKJIA.
e [louck raMMJIbTOHOBA ITUKJIA

IMpakTuueckoe 3ansitue 10. Haxoxxaenne kpaTyaiimero ocroBa rpada. (2 yaca)
1. JepeBbss m wux cBoiictBa. OctoBHOE 1nepeBo. AunroputMm Kpackanma HaxoXIeHUS
KpaT4aliiero octTona B rpade
2. Pemenue 3amau:
e [Ilouck kparuaiitero octopa rpada.

4.4. Conep:xaHne caMOCTOSITEIbHON padoThI

Pa3ned 1. Teopust MHOKeCTB

Tema 1. OcHOBHbIE NOHATHS TEOPUU MHOKECTB
1. Omnepauuu HaJ MHOXECTBAMH: 00bEIUHEHUE, TIEPECEUEHUE, PA3HOCTh, TOTIOJTHEHHUE.
2. BrImosHeHWE TUIIOBBIX 3aaHUI IO TEME

Tema 2. OTHOIIIEHHUS U UX CBOICTBA

1. Aunrebpanueckue CTpykTyphl. ['omoMopdusm u uzomopdusm. IMomyrpymmsr. I'pymmbt. [Tosst
U KoJibla. PeméTku.

2. bynessl anreOpsl.

3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME

Pasznen 2. MaremaTndeckas JOrMKa

Tema 3. D1eMeHTHI MATEMATHYECKO JTOTUKH

1. AureOpa BbICKa3bIBaHUM Kak WHTepHpeTanus OyneBoil anreOpel. @opMmynbl anreOpsl
JIOTUKUA M WX BUJBIL: TOXKIECTBEHHO MCTHUHHBIE, TOXKIECTBEHHO JIOKHBIE U BBIIIOJIHUMEIE.
PaBHOCHIBHOCTH (hOopMyIT

2. TlonsTue mpenukata (BeICKa3biBaTebHON (hopmbl). [IpenmerHbie mepemennbie. KBaHTOPHI.
OpHOMECTHBIE U N-MECTHBIE MPEANKAThl. TOXIECTBEHHO HMCTUHHBIE U TOXKICCTBEHHO
JIO’)KHBIE BBICKa3bIBaHUs. Jl0Ka3aTenbCTBa B JIOTUKE MPEAUKATOB.

3. BhInonHeHne TUTIOBBIX 3aIaHUN IO TeMe

Tema 4. byaeBbl QyHKIUM
1. Munumansubie HopMmanbHble popmbl (MIHD, MKHO®).
2. BrInmosHeHUE TUIIOBBIX 3aaHUI IO TEME

Tema 5. Aaredpa Kerajiknna

1. Baxneimme 3aMKHYTBIE Kiacchl OyneBbIX (yHkiui. Teopema o (QyHKIIMOHAIBHON
IIOJIHOTE.

2. BrImosHeHWE TUIIOBBIX 3aaHUI IO TEME

Pasznea 3. KomOunaropuka
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Tema 6. KoHeuHble MHOKECTBAa 1 KOMOMHATOPHKA

1. PexyppeHTHble TIOCIIEIOBATEILHOCTH. PeKyppeHTHble  COOTHOIICHHS. JIMHEWHbIe
PEKYppPEHTHBIE COOTHOLIEHHUS.

2. Yucna ®uboHauyu

3. BhInonHeHNe TUTIOBBIX 3aIaHUN IO TeMe

Pasznen 4. Teopusi rpadgos

Tema 7. OcHOBHBIC NOHATHS U ONPe/ieJIeHUsI TeOpHHu rpados

1. Hzomopdusm rpados.

2. bunapHble OTHOIIEHUS M rpadbl: MPEACTaBICHHE OMHAPHOTO OTHOLICHHUS Oprpadom,
CBOMCTBAa OMHAPHOTO OTHOIIICHHUS U COOTBETCTBYIOIIETO rpada.

3. BhInonHeHNe TUTIOBBIX 3aIaHUN IO TeMe

Tema 8. Llenu u muKJbI B rpadax

AJNTOPUTMBI BBIIETICHUSI KOMIIOHEHT CBSI3HOCTHU

AJITOpUTM TOKCKA SUJIEPOBa IIUKIIA.

AJNTOPUTM MOUCKA raMUJILTOHOBA LIUKIIA.

[Touck Ha rpadax: MOUCK B TIyOMHY U TTOUCK B IIUPUHY.

Haxoxnenne kparyaiimero mytu B rpade. Anroputm JledkeTpbl

BelltoiHEHME TUNOBBIX 33JaHUH IO TEME

ourwbdE

5 KOHTpOJIb KadeCcTBa 0CBOCHUA NUCHUIIIMHBI

Texymuil KOHTPOJIb U IIPOMEKYTOUHAsL aTTECTALMS OCYLIECTBIISIIOTCA B COOTBETCTBUU C
«[lonoxeHneM O TEKyIIeM KOHTpOJIE YCIEBAEMOCTH M TMPOMEXKYTOYHOM aTTecTaluu
oOy4Jaronuxcsi B ABTOHOMHOW HeKoMMepueckor opranu3anuu «OOpa3oBaTeibHasi OpraHu3aIus
BBICIIIET0 00pa30BaHUM» «Y HUBEPCUTET SKOHOMUKHU U YIIPABICHUS.

Bung npomexyrouHod arrectaniud — 3k3amMeH. @opma MpOBEACHUS MPOMEKYTOUHOMU
arTTecraluu — NUCbMEHHBIN SK3aMEH.

@oH/ OLIEHOYHBIX CPEJCTB MO TUCIUILIMHE MPUBEACH B puiioxkeHuu K PITJI.

6. YueOHO-MeTOOAMYECKOE 00eceYeHne TUCIUILTHHbBI

1. HInapesa I'.B. [duckperHas martemartuka: OmopHblii KOHcreKT Jyekuuid. / I'.B.
[[TrapeBa, — Cumdpepomnonb: AHO «OOBO» «YHUBEPCUTET SKOHOMUKH | yripaBiieHus», 2020.-
94 c¢. — TeKcT : ANEeKTPOHHBIN

2. [[Trapea I'.B. JluckperHas maremaruka: [lmanel npaktudeckux 3anstuid, / ['.B.
HIxapesa, — Cumdeponons: AHO «OOBO» «YHuBepcUTET 3KOHOMUKHU U yripaBiieHus», 2020.-
94 c. — TekcT : 3JIIeKTPOHHBIN

3. [ITnapesa I'.B., /[luckpeTHas MaTeMaTHKa. METOJMYECKHE PEKOMEHIALUUU I10
OpraHu3alui caMOCTOATENbHOM paboTsl oOyuaromuxcs / I'.B. [llnapesa. — Cumdpeponons: AHO
«OOBO» «YHuBEpPCUTET SKOHOMUKH U yripaBieHus», 2021. — 23 ¢. — TeKCT : 31eKTpOHHbIN

4. HInapesa, I'. B. JluckperHas wmaremaTuka. MeToaudeckoe IMOCOOHE TI0
HampaBieHuto moarotoBku 38.03.05 «busnec-undopmatukay» s OakamaBpoB Bcex (opm
oOydenus. B 2 gactsax. U.1 : meromuueckoe mocobue / I'. B. InapeBa. — Cumdeponons :
YHuBEpCHUTET SKOHOMUKH U ynpasieHus, 2021. — 84 ¢. — Texkcr : anextponHsii // [ludposoit
o0Opa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/119452 . html (mara o6pamienus: 16.01.2024). — Pexxum mocryma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

S. HInapesa, I'.B. Jluckpernas maremaruka. Yacte 2. : YueOHO-mMeTOnHMYECKOE

nocobue st camoctoaTenbHoi moxaroroBku / I'.B.IInapeBa. — M3p-Bo AHO «OOBO»
«YHUBEPCUTET SKOHOMUKH U ynpasieHusn», 2021. — 98 ¢c. — TekcrT : aneKTpoHHBIN
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7. IlepeyeHb OCHOBHOI M JONOJHUTEJIbHOH y4eOHOM JUTEPATYypPbl, HEO0X0AMMOM A
OCBOCHMS JHCIHIIIMHBI

@) OCHOGHAA TUmMepamypa.

1. Ilonukanosa, U. B. Jluckpernas marematuka : yuebHoe nocodue / M. B. Ilonukanosa.
— Bbapnayn : AnTalickuii rocyJapcTBEHHBIN Menarorndeckuii yausepcurer, 2020. — 168 ¢. —
ISBN 978-5-88210-968-3. — Tekcr : anextponHslit // Llndposoit o6pazoBatenbHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/108878.html (mata oOpamenus:
16.01.2024). — Pexxum nocTyna: aiisi aBTOPH3HP. NOJIb30BaTeIeh

2. Topromkun, A. I1. Maremarndeckasi IOTHKa ¥ TEOPHs alrOPUTMOB : yueOHuK / A. I1.
I'opromkun. — Capatos : By3oBckoe obpazoBanue, 2022. — 499 ¢. — ISBN 978-5-4487-0808-
4, — Texkct : anextponnbiid // [udposoit obpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/117296.html (mata oO6pamenus: 16.01.2024). — Pexum
JOCTYyIIA: JIJIsl aBTOpU3up. nojb3oBareseit. - DOI: https://doi.org/10.23682/117296

0) OononnumenvHaa 1umepamypa.

1. Hextaps, M. W. [luckperHas Mmarematuka : yueoHoe mocodue / M. U. Jlextsaps. —
4-e uzn. — Mocksa : Unarepaer-Yuuepcuter Mudopmanmonnsix Texnonoruit (MHTYUT), Al
I[Ilu Ap Menua, 2022. — 181 c. — ISBN 978-5-4497-1641-5. — TekcT : ANEKTPOHHBINA //
Hudposoit  obpazoBarensHBIi  pecypc  [PR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/120477 . html (mara obpamienuns: 16.01.2024). — Pesxxum gocTyma: s
aBTOPU3HUP. M10JIb30BATEIICH.

2. XycanHoB, A. A. JluckperHas maTemaTuka : yuyeOHoe mocobue / A. A. XycanHOB.
— 2-¢ ma. — Komcomonbck-Ha-AMype, CapatoB : AMypCKUil T'yMaHUTapHO-TIEJaroru4ecKui
rocyaapcTBeHHbIN yHuBepcutet, At [1lu Ap Meaua, 2019. — 77 ¢. — ISBN 978-5-85094-384-4,
978-5-4497-0057-5. — Texkcr : snextpoHHbI // Lludposoii obOpasoBatenbHbli pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/85811.html (mata oopamenwus: 16.01.2024).
— Pexum noctyna: st aBropusup. nosib3osareneit. - DOI: https://doi.org/10.23682/85811.

3. Munesckuii, A. C. JluckpeTHas Matematuka : yueonoe nocodue / A. C. MusueBckuii.
— MockBa : Poccuiickuii ynusepcurer Tpancnopra (MUUT), 2021. — 93 c¢. — Teker :
anektponuHslt // Lludposoit obOpazoBarenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/122096.html (nata obparuenus: 16.01.2024). — Pexum mocryma: st
ABTOPU3HUP. M0JIb30BATEIICH.

4, Kypeitunk, B. M. Yue6Hoe mocobue mo kypcy «JIluckperHas matematuka». Pazmen
«Teopust rpago» : yueOHoe nocobue / B. M. Kypeituuk, B. B. Kypeituuk, E. P. MyHTaH. —
Pocror-na-/lony, Taranpor : M3natensctBo KOxHOTO (henepanpHOrO yHUBEpCcuTeTa, 2022, — 164
c. — ISBN 978-5-9275-4257-4. — Texkcr : snektpouHsii // LludpoBoit 00pa3zoBaTensHbIN pecype
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/129093.html. — Peskum mocryma: mist
aBTOPU3HUP. M0JIb30BATEIICH.

8. [lepeyeHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «UHTEepHeT»,
HEO0XO0AUMBIX [IJIS OCBOCHUSI JUCIUIJIMHBI

1. WNndpopmanmonno-npaBoBoii mopran «[apant»: oduuuanbbiii caiit. — URL:
http://www.garant.ru — TekcT: 3J1eKTPOHHBIHA.
2. Hudposoii obpazoBarenbHblil pecypc «IPRsmart»y: opunmansusii cait. — URL:

http:// www.iprbookshop.ru/ — Tekcr: 3eKTPOHHBIA.
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9. MeToauyeckue yKkazaHus 1Jisl 00y4arommxcst
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid KK, CEeMHUHAPCKUX (MPAKTHUYECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
pabore 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIONIUXCsl B peasibHyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3pemieHrto mpooieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KA4€CTB OYYIIEro CHEIHAUCTA.
WnuTepaktrBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpernoaaraloT o0ydeHue B coTpyaHuuectse. Bee
Y4aCTHUKH 00pa3oBaTeNbHOTO Mpolecca (MpernoaaBareib U 00ydyaronirecs) B3auMOACHCTBYIOT
JIpyr C ApyroM, oOMEHHBAIOTCS MHGOpMAIMEH, COBMECTHO PEIIAIOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yde6HOM mpoliecce UCTIONB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOTHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIPOM3BEICHUE MOTYYCHHON paHee nHPopmaluu B opme, onpeaensieMoil mpernoaBaTeliemM,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 06Cyx)aeHNE KOro-I1M00 BOIIpOCa HAMpaBiIeHO Ha
JOCTVIKEHUH JTYYIIEer0 B3aWMMOMOHWMAHUS W CIHOCOOCTBYET JyYIIEeMY YCBOCHHIO H3y4aeMOrO
MaTepuana.

B xone ocBOCHHSI TUCHHMIUIMHBI TIPU MPOBEICHUN KOHTAKTHBIX 3aHSATUH HCIIONB3YIOTCS
ciaenyromue (GopMbl 00ydeHUs, CIOCOOCTBYIOIIHE (HOPMUPOBAHUIO KOMIICTCHITUIN: JIEKIIMH-
TUCKYCCUM;, KEHC-METOM; peIIeHHe 3a/iady; CUTYallMOHHBIA aHAIMU3; OoOCyXKAcHHe pedeparoB U
JOKJIaJI0B; pa3paboTKa rpyHIOBbIX MPOEKTOB; BCTPEUU C MPEICTABUTENIIMU IOCYIapCTBEHHBIX U
OOIIECTBEHHBIX OpPTraHU3aIUN.

10. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHI, HCTIOIb3yeMbIX NPH OCYIIECTBIECHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCUUILINHE, BKJIYas epevyeHb NPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mpomecce JNEKIMOHHBIX W TMPAKTHUECKUX 3aHATHHA HCIOJIB3YeTCsS Cleayloliee
HpOrpaMMHOE 0OecIIeueHHe:

*mporpamMMel, oOecrmeuuBaromue JAocTyn B ceTb  «MHTepHer»  (Hampumep,
«Googlechrome»);

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

*mporpaMMbl Uil AEMOHCTpAallMd M CO3JaHus Npe3eHTanui (Hampumep, «Microsoft
PowerPoint»).

11. Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecneYeHusl, He0OX0AMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEIbLHOIO NMPoIecca Mo TUCIHIINHE

Jis  mpenojaBaHMs UCHMIUIMHBI He TpeOyercss CHelMalbHbIX MaTepHallbHO-
TEXHUYECKHUX CPENCTB (Ja00paTOPHOTro 000PYAOBaHUS, KOMIIBIOTEPHBIX KJIACCOB M T.11.). OTHAKO
BO BpEMs JIEKLIMOHHBIX 3aHSTUH, KOTOPbIE MPOBOJATCS B OOJIBLION ayIUTOPHH, UCIOIB30BAThH
IPOEKTOP JJIsi IEMOHCTPAIMK CIAiI0B, CXeM, TaOJIMIl U MPOYEro MaTepraia, MyIbTUMEAUNHBIC
npoekTopbl Epson, BenqViewSonic; skpaHbl ms NpOeKTOpoB; HOyTOykm Asus, Lenovo,
MHUKPO(OHBI.
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