MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
JIMCKpeTHass MaTeMaTHKa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiuoOHHbIE CUCTEMbI U TEXHO/IOTUH
HanpasnenHocts (ripo¢uns): IH(opMaLioHHbIe CHCTeMbI U TEXHOJIOTMH

dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: IMUC, Kadegpa 3xoHOMHUUECKON MaTeMaTUKH, HH()OPMAaTUKH U CTaTUCTUKH

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 54 54 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 8 8 4yacoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 OO6asi Tpy0eMKOCThb 108 108 4yacoB
3.0 3.0 3.E

3aueT: 3 cemecCTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 2 ot « 15 » 10 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 09.03.02 MHbOpMalMOHHBIE CHUCTEMbI U TEXHOJIOTWM, YyTBep)KieHHOro 2015-03-12

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

JoteHT Kad. SMUC [TensmuHa E. A.

3aBeayromumii obecreunBarolei Kad.
OMUC Bopogckoii 1. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

SOMUC Bopogckoii 1. T.
OKCIePThI:

npogeccop kad. SMUC Konecnukosa C. n.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
V3yueHre OCHOBHBIX [MCKPETHBIX MaTeMaTHUeCKHUX CTPYKTyp: MHOXXECTB, KOMOWHATOPHKH,
rpacdoB ¥ WIIIOCTPAaLYs UX TIPUMeHeHUs B 3a/lauax HayKu U MPaKTUKW yTpaBIeHuUs.

1.2. 3agauM JUCIHUILIMHBI

— pa3BUTHe Yy CTY/IeHTOB HABLIKOB CaMOOOyueHUsi (TOM UHMCJie, KOTHUTUBHBIX) U MPUMEHEeHUs
WH(POPMAI[MOHHO-aITODUTMUYECKUX ~ CTpaTervdid,  yBeJMUMBAIOIIMX  BEPOSITHOCTh  ITOJIyueHHUs
TIOJIOKUTE/ILHOTO pe3y/bTaTa MpU pelleHny NpaKTHueCKUX 3a/au;

—  PpasBUTHE Y CTY[EHTOB CIIOCOOHOCTH K U3YUYeHHIO 1 TIPOTHO3UPOBAHKIO TIPOLIECCOB U SIB/IEHUM
u3 obsacTu ux OyayIel 1esTelbHOCTH;

— ¢opMupoBaHHMe 3HaHUI U yMeHHM, 00pa3yroIIMx TeopeThuuecKuili GpyHjaMeHT, HeoOX0JUMBbIi
JUIsl TIOCTAHOBKM W pellieHus 3aJad B 00s1acT MHPOPMATUKU, KOPPEKTHOTO TIOHUMAaHUsI OTPaHUUeHUH,
BO3HUKAIOIUX TIPU CO3[aHUM BLIUMC/UTENbHBIX CTPYKTYp, aArOPUTMOB U TpoOrpamMM 00paboTKu
vHdOopMaIu.

2. MecTo pucomiuinHel B cTpyKrype OITIOII
HOuctyrvHa «JuckpeTHast MateMatuka» (B1.B.O/1.4) otHocuTcs K 610Ky 1 (BapuaTHBHasi YacTh).
[TpepiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HaudajbHble 3HAHUS, SIBISIOTCA
c/efyroLye JUCHUIIMHBL: VIHHOBaLlMOHHBIe TeXHOoJ0ruy, MIHpopmarrka, MaremaTuka.
ITocnepyrolMy JUCLITIIMHAMU SIBJISFOTCA: .

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHS AMCLUIUITUHBI

[Tporecc W3yueHns: JUCLMIUIMHBI HarIpaB/ieH Ha (Y OpMUPOBaHKe CeAYIOIMX KOMITeTeHL[HI:

— TIK-25 cnocoGHOCTBIO HCMO/Ib30BaTh MaTeMaTHUecKre MeTo[bpl 00paboTKH, aHaim3a |
CHUHTe3a pe3y/IbTaToB MPodeCcCHOHATBHBIX UCCIeI0BAHUH;

B pe3ynbrare u3yuyeHus JUCLUIUTMHBI CTYZEHT [JO/DKeH:

— 3HaTh OCHOBHbIE KPUTEPUM YPOBHs 00pa30BaHUs [|jis TPOBeJEHHs caM0oOoOpa30BaHUsI TIPH
W3yUeHUU JAWCKPETHOW MaTeMaTHKW; COBDEMEHHble KOMITbIOTEDHBIE TEXHOJIOTMM TOWCKA W aHajmu3a
uH(pOpMalLMK, a TakKe OCHOBHBbIE TIPUHIMIBI WH(POPMALIMOHHOW 0€30MacHOCTH TpU  CO3JaHUN
BBIUHMC/TUTE/TBHBIX CTPYKTYP, JITOPUTMOB M ITPOrpaMm 00paboTKH WHGOpMAaIvK.

— yMeThb TPUMEHSTh MeTOJbl OLeHKM U IJIAHUPOBAHUS PEeCypCOB JJjisi CaMOCTOSITENbHOTO
obpa3oBaHMsl TP H3y4YeHWH [WCKPETHOW MareMaTHKW; IPUMEHSITb MeTOZbl OLleHKHM Ba)KHOCTH U
HeoOXOAMMOCTH 3alUThl WHGOPMAIMM TP CO3AaHUM BBIUHC/UTENBHBIX CTPYKTYp, aJTOPUTMOB U
riporpaMmM 06paboTKH UHGOPMAaLUU.

— BJajeTh CriocobaMu caMOOpraHu3alid W CcamMoo0pa30BaHUs; TepPeJOBBIMU TEXHOJIOTUSIMU
KOMIUIEKCHOTO aHajM3a IOMCKOBOM HMH(GOpPMalMM TIPH TNPUHATHHA apryMeHTUDOBAaHHBIX pelleHud U
criocobamu obecrieueHrsi THPOPMALMOHHOW 0e30MacCHOCTH TIPH CO3/IaHUM BBIUMC/TUTETBHBIX CTPYKTYD,
aJITOPUTMOB U TporpamMm 00paboTKu MHGOPMAaLIKH.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 3.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /ieATeIbHOCTH Bcero uacos CemecTpsl

3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekiun 18 18
ITpakTryeckuve 3aHITHS 36 36
M3 HUX B MHTepaKTHUBHOU (popme 8 8
CamocrosiTenbHasi paboTa (Bcero) 54 54
[TpopaboTKa JIeKI[MOHHOTO MaTeprasa 20 20
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ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 34 34
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnipbl TpygoeMKoCTH 3.0 3.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JAUCHUILIHHLI K BU/IbI 3aHATHH

Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIZIMHBI M BU/IBI 3aHATUM

= =
= S
= &, = v
s = g 2 z 5
= © ‘r‘_’ o 9 GE.J =
S g : | 52 ¥
No Ha3zanusi pa3znenoB JUCLUTIUHBI 2 5 5 o 9 Sy
= g 2 g o =
= S 9 9 &2
2 g | Ag¢ & =
2| 2
= @)
1 | MHoOXecTBa U UX CIleliu(pUKaLiU. 6 16 12 34 [IK-25
PensitipoHHas anre6pa.
2 | Anrebpa orukH, 1oruyeckue QyHKIUH. 8 12 24 [TK-25
3 |OcHOBBI KOMOMHATOPUKH. 8 16 [TK-25
4 | OCHOBHBbI€ TIOHSITHSI TeOpUU rpacdoB. 22 34 ITK-25
Wroro 18 36 54 108

5.2. CogeprxaHue pa3/je/ioB ANCHUILUIAHBI (M0 J1eKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszenos

CopeprkaHue pas/iesioB JUCLATIIMHBI 10
JIEKI[ASIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[U1

3 cemecTp

PesnsiiinoHHas anre6pa.

1 MHoXecTBa 1 ux crielfuukaipu. | OnpeziesieHue MHOXKECTBA, 31IeMeHTa
MHOKeCTBA, ITOJIMHOKECTBA, CIT0COObI
3aZiaHus MHOXKeCTBa. Oreparyu
o0beIHEHUS, TIepeCeueHus], pa3HOCTH,
noronHeHvst. CBOWCTBa orepariyii Haj
MHOXXeCTBaMH. [IarpaMmbl
Benna.lIpsimMbie nipousBeieHUs
MHOXecCTB. Ornpe/iesieHre MpPsIMOTo
nipousBezienus. [Tpumepsl. Teopema o
MOII[HOCTH MHOXKECTBA, 00pa30BaHHOTO
JIeKapTOBLIM MTPOU3BeZIeHHEM N
MHOXeCTB. OTHOIIIEHHS, CBOWCTBA
oTHomeHu. OOpaTHOe OTHOILIEHHUE.
O6pa3 1 mpoobpa3 MHOXecCTBa A.
O6nacThb omnpeesieHys U 00/1aCTh

()]
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3HaueHWs1 OMHapHOro oTHoIIeHUs R.
Komno3uis otHotenuid. OripefjesieHue
¢byHKIMY 1 oToOpaxkeHus1. [ToHsaTuHe
obpatHO¥ QyHKIMH.
B3anMHOO/IHO3HaYHble COOTBETCTBUS U
MOLIJHOCTH MHOKeCTB. TeopeMbl U
MOLIJHOCTH MHOKECTB, MeX/ly KOTOPbIMHU
CyLLleCTBYeT B3aMMHOOHO3HaYHOe
COOTBETCTBHE, O KOJIMUeCTBe
TOJIMHOKECTB KOHEYHOTO MHOYKeCTBa.
[ToHATHSI paBHOMOLIIHBIX MHOXECTB,
cueTHbIX MHOXKeCTB. Teopema KaHTopa.
CrenpasnbHble GMHapHbIE OTHOLLEHHS,
CBOMCTBa OMHAPHBIX OTHOLIEHHH:
pedneKCUBHOCTb, aHTUPedIeKCUBHOCTD,
CUMMEeTPUYHOCTb, aHTUCUMMETPHUYHOCTb,
TPaH3UTUBHOCTb, aHTUTPaH3UTUBHOCTb.
OTHoIlIeHHe SKBUBaIeHTHOCTH.
OTHo1IeHKe NTopsi/iKa: TOHATHe
NIpeAropsiika Ha MHOXeCTBe A,
YaCTUYHOIO TNOPSIZIKa, IMHEHOro
riopsigka. [ToHsiTvst HanbosIbILIero U
HauMeHBIIIero 5/eMeHTa YaCTUYHO
yTOPsiJOYeHHOTO MHO>KeCTBaA.
PensitionHast anrebpa u CBSI3b C
PeSILIMOHHBIMU 0a3aMU JJaHHBIX.

HToro

2 Anrebpa JIOTUKH, JTOTUYeCcKue
GbyHKLIY.

Anrebpa 0rukH, goruyeckue GyHKIMN
(v epeksIrOUaTesIbHble (PYHKLUU U
crnocobsl ux 3aganust). Cyrneprio3suLivy u
¢dopmyiel. [TpescTaBneHue 1oruueCcKux
(GYHKUMH pa3TMuHbIMU (POpPMYy/IaMHu.
OKBUBasleHTHbIe (PaBHOCU/IbHEIE)
¢yHkuuu. CylllecTBeHHbIe U (DUKTUBHbIE
nepeMeHHble. [IBOlicTBeHHbIe (DYHKLIMU.
Bynera anre6pa ¢yHKIU 1
5KBHBaJIeHTHbIE TIPe00pa30BaHMs B HeH.
Ompenenexrie OyneBoii anreOpsI
¢byHKUMI. OCHOBHBIE CBOWCTBA (AKCMOMBI
) OysieBbIX Omepalyii: acCOI[MaTUBHOCTD,
KOMMYTaTHUBHOCTb, TUCTPUOYTUBHOCTS,
npaswia ge Moprana u T.. IIpaBuia
TMO/ICTAaHOBKM U 3aMeHbl. CrieliyasbHble
pa3/oyKeHusI TlepeK/IoYaTeTbHbIX
¢byHkUui. CoBeplleHHble HOpMaJlbHble
dbopmbl. OripesiesieHus1 COBepPIlIeHHOM
[IM3bIOHKTHBHON HOPMaJIbHOU (POPMBI
(COH®) u coBepilieHHOM
KOHBIOHKTUBHOW HOpMaJibHOM (POpPMBbI
(CKH®). CocraBnenue CIH® u CKH®
o Tabsuriam uctrHHOCTH. [IpuBeeHre K
COH®. TToHsATHe [U3bIOHKTHBHOM
HopMasibHOM (opmbl (IHD).
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IToctpoenue [JH® ¢ nmoMolibsro
9KBHMBAJIEHTHBIX MPeobpa30oBaHui.
[Tepexos; OT KOHBFOHKTUBHOM
HopMasbHOM dopmbl (KH®) k THD.
[IpaBuo «paciiernieHus» /s iepexoza
or JH® x COAH®. ITpusenenue k CKH®.
ITousiTne KH®. IToctpoenre KH® ¢
TIOMOLL[bIO SKBUBA/IEHTHBIX
ripeoOpa3oBanuii, mepexof ot JH® K
KH®. TIpaBusno «pacuiernieHus» s
nepexosa oT KH® k CKH®.
MuHuMH3aLUs
noruyeckux(repeksroyaTe/IbHbIX )
¢byHkuii. TeopeMa 0 BO3MOKHOCTH U
OJJHO3HAYHOCTH TIpeJ|CTaBIeHHs
noruyeckux (GyHKUWHN B BUJe
COKpallleHHOW [TU3bIOHKTHUBHOMN
(KOHBIOHKTHBHOI) HOpMa/bHOU (hOPMBI.
[TouaTue UMIUIMKaHTLI. TyIHUKOBbIe
OHO®. ITonstne munrmansHor THD
(MOH®). I'paduueckwmii criocob
nocrpoenne MIH®. [TonHoTa crcTeMbl
noruveckux QyHkuuii. [ToHsiTHE MOMHON
cucTeMbl Tornyeckux ¢yHKLuil. Teopema
0 (pyHKI[MOHAJILHOM TOJ/THOTE.
Onpegenenne 6a3uca. IIpumepsr
(byHKLMOHATBHO-TIONHBIX 6a3ucoB. CBsi3b
Oy/neBoit anreOpbl U TEOPUU MHOKECTB.
[MousTHe OyneBoii anreOpbl MHOXKECTB.
Teopema 006 nzomopdHoCTH OyeBoi
anreOpbI JIoruueCKUx GyHKIMA U
OysieBo#i anreOpbl MHOXKECTB.
Pa3pemmimMebie 1 Hepaspelrmble
nipo6siembl. CxeMbl airOpUTMOB. CXeMbl
MOTOKOB JJaHHBIX.

HToro

3 OcHOBbI KOMOVMHATOPUKH.

OcHoBbl koMOuHaTopuku. Obmmye
ripaBu/Ia KOMOMHaTOpUKu. dopmyra
BKJ/IIOUEHUU U BbIK/IFOUeHun. [1paBuna
CyMMBI U TIpou3BeieHust. [Ipumepsl
perenus 3agad. Kpyru Diiniepa. Turbl
paccTaHoBOK. Pasmelrienus ¢
TIOBTOPeHUsIMH U 0e3 HiX. OCHOBHbIE
MPU3HAKW PAaCCTAHOBKU THUIIA
«pa3sMelLeHHs C TOBTOPEHUSIMU».
Teopema 0 KoJIMUeCTBe TaKHUX
paccTaHoBOK. OCHOBHBIe ITPU3HAKU
«pa3MeliieHust 6e3 MOBTOPEHUI».
Teopema 0 nozcueTe yucia pacCTaHOBOK
yKasaHHoro tuna.llepectaHoBKH €
TIOBTOPeHUsIMH U Oe3 HiX. OCHOBHbIE
TIpU3HAKU TlepecTaHOBOK 6e3
NoBTOpeHnH. Teopema 0 nojcueTe ynca
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PacCTaHOBOK yYKa3aHHOTO THMa.
[TepecTaHOBKM C MOBTOPEHHUSIMHU.
Teopema o nozcyeTe KOJMYeCTBA TAKUX
repecTaHoBOK.CoueTaHusl €
NoBTOpeHUsMU U 6e3 Hux. OCHOBHBIE
TIPH3HAKKU coyeTaHui 6e3 TOBTOpeHUH.
Teopema o nozcyeTe KOJMYeCTBA TAKUX
codyetaHuii. OCHOBHbIe TIPHU3HAKH
CcoYyeTaHWM € oBTOpeHusiMU. Teopema 0
roZicueTe KOJIMUeCTBa CoYeTaHU ¢
rnoBTopeHUsiIMU. OCHOBHbIE CBOWCTBA
couetanuil. [IpousBogsiye QyHKIUH.
TunoBble 3aa4u ¥ UX pelleHusl.

HToro

4 OCHOBHbIe MOHATHUS TeOpyu rpados.

OneMeHThI TeopuH rpadoB. OCHOBHEBIE
orpe/ie/ieHus], TUIbI FpadoB.
Onpegenenye rpada, BepIivHbl, pedpa
(zyruy, meTny, 3B€Ha), OTHOLLIEHUE
VHLU/IEHTHOCTH, CTelleHb BepIlMHBI.
OcHoBHble Turbl rpagos (oprpad,
Heoprpad, yaurpad, Mmynsturpad,
MOJIHBIN rpad). MapiipyThl, Lieny,
LuK/bl. CBsi3HOCTB. ['pad Thna «zepeBo»,
0CTOB, pa3pes3. IlnaHapHble rpadsl.
Crioco6s1 3a1anmst rpadoB. Marpurja
WHIU/IEHTHOCTH [IJisi ODUEHTHPOBAaHHOTO
Y HeopreHTUpoBaHHOro rpada. Crimcok
pebep. MaTpuija CMeKHOCTH /ISt
OpPUEHTHPOBAHHOTO 1
HEOpHEeHTUPOBaHHOrO rpagda.
OrnipesiesieHyre My Tel U KpaTyauiimx
nyTeii B rpadax. /JuHamuueckoe
nporpaMMmupoBaHue. PelieHue 3a/iau Ha
ero MpUHLUIAX.

Htoro

4

Nroro 3a cemecTp

18

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMH
Pa3ziesibl JUCLIUTIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaroMu (MpeabIAyuMKi) 1
obecrieuriBaeMbIMH (T10C/IeAYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/ieHbl B Tabuiie 5.3.

Tabsmura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

No HanmeHoBaHMe IUCLUTIIVH

Ne pa3/enioB JaHHOMN AUCIUIUIAHBI, /1 KOTOPBIX
Heo0X0oIUMOo n3yueHre 00eCTIeunBaroIUX U
obecrieurBaeMbIX JUCLIUITIMH

1 2 3
[TpepecTByroIMe AUCLATUIUHBI
1 | VHHOBAlMOHHbIE TEXHOIOTHUU +
2 |Wudopmatuka + +
3 |Maremaruka +
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4
Tabmuja 5. 4 — CoOTBeTCTBUE KOMIETEHLMM U BHOB 3aHATUH, (hOpMUPYeMBIX MpU W3yueHUH
JNUCLUIIVHEI

Bupbl 3aHaTHM

CDOPMBI KOHTDOJIA

KommneTeniumn

Jlekiun
IIpakTnyeckre 3aHATUS
+ | CamocTosiTenibHast paboTa

ITK-25 OTuet 1o UHAWBUAYATTBHOMY
3a/laHnto, KoHCIiekT

CaMOITIOArOTOBKH

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIuu 00yYeHHs
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpPH pa3HbIX (opMax 3aHATUM B uvacaxX IpUBeJEeHbI B

tabmuie 6.1
Tabmia 6.1 — TeXHO/IOrMKM HHTePAKTMBHOIO 00yUeHHsI IPY PasHbIX (hopMax 3aHATHIA B yacax

WHTepakTHBHLIE MpaKTUUecKrue | UTHTepakTUBH
MeTombl Bcero
3aHATUS ble JIEKI[UU
3 cemecTp

Pabota B KoMaH/ie 4 4

Nroro 3a cemectp: 4

Ntoro 4

7. JIabopaTopHbIi MPAKTHKYM
He npenycmotpeno PYII
8. IlpakTHueckue 3aHATUA
Cogiep>kaHuye MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MpaKTUUECKUX paboT
3 <]
= Z =
3 = o
Z s 8
Ha3Banusi pa3zenoB CopeprkaHue rpaKTUYeCKUX 3aHSITUN z v =
S -
= EE
- g X
3 cemecTp
1 MHoecTBa U Ux crielfurKaL|u. OrnpefeneHrie MHOKeCTBa Y OMepaLyiu 16

PesnsitiionHast anre6pa. HaJ, MHOXXecTBaMu. [luarpammel BeHHa-
Ounepa. [IpsiMble por3BeieHUs
MHOXeCTB. TeopeMa 0 MOLJHOCTH
MHO>XeCTBa, 00pa30BaHHOTO IeKapTOBbIM
MpPOK3Be/leHHeM N MHOKEeCTB.
OTHOLLIeHUS, CBOMCTBA OTHOLIIEHUH.
CreriasibHble OWHApHBIE OTHOIIIEHUS,
CBOMCTBa OMHAPHBIX OTHOLLIEHHH.
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PensimponHast anredpa. Ces3b
PeJISIITUOHHON a/ireOphbl U PeSIIMOHHBIX
0a3 maHHbIX. CBA3b peSIMOHHOM
anreOpbl U PeJIIIMOHHBIX 0a3 JaHHbBIX.
Pemrenne TUnoBeix 3agau. @opmanusarys
MpaKkTUYeCKuX 3azau.

Wroro 16
2 Anrebpa JIOTUKH, JTOTUYeCKue [IpencraBneHue noruueckux QyHKLMM 8
GbyHKLMY. pas3/nyHbIMU (hopMy/IaMHu.

OKBUBaJIeHTHbIe (PaBHOCHUIbHBIE)
¢byHKLMu. [IBOMiCTBeHHbIe (DYHKLIWH.
CrieiuanibHble pas/ioKeHusI
nepek/IrouaTeIbHbIX (YHKLIMH.
CoBeplieHHble HOpMaJbHbIE (POPMBI.
MuHuMM3aLUsS
noruveckux(repexsitoyarenbHbIX)
byHKUMH. MeTouKa npeicTaB/ieHus
byHKLMY B BU/je 1To/iiHOMa JKerasikuHa.
Cas13b OysieBoii areOpbI U TEOpUA
MHOJKeCTB.

Htoro

3 OCHOBBI KOMOMHATOPHKH. OO11re ipaBU/Ia KOMOMHATOPHKHU. THITBI
pacctaHoBOK. [Tpou3Bogsiiye hyHKINH.
TUIOBBIE 33/IaU U UX PeIleHMUsI.

HToro

4 OCHOBHbIe MOHATUS TeoprU rpadoB. | DeMeHThl Teopur rpadoB. OCHOBHbIE
oripeiesieHus, TUIbI rpadoB. CriocoObI
3aZlaHus TpadoB. AJITOPUTMBI
orpe/iesieHus MyTel U KpaTJyaniimx
nyTeli B rpadax. [TpuHimn
JIMHaMM14eCKOro MporpaMMUPOBAaHUS U
ero NpuMeHeHue 7151 pelleHuns
MpakTUUeCKUX 3a/au.

Htoro 8

Nroro 3a cemecTp 36

9. CamocrosiTesibHast paboTa
Buzbl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTeHLIUH TIPeJiCTaB/IeHbl B
tabmuie 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH

0 [<5)
= z =
o
S 55
Buzpl camocTrosiTenbHOM = > T
Ha3BaHus paszenos g " =T @opMBbI KOHTPOJISA
paboTsI S s g
=S a =
o o 2
= S/
3 cemecTp
1 MHOXXeCTBa U UX IToaroroBka K 8 IK-25 KoHcmekT
crieliupUKaIUm. MPaKTUYe CKUM 3aHATUSIM, CaMoMnoAroToBky, OTyeT
PensiiiioHHas asnrebpa. CceMUHapam 0 VHJVBUAYa/JbHOMY
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ITpopaboTKa JIeKIMOHHOTO 4 3a/JaHUI0
Marepuasa
Utoro 12
2 Anrebpa NOTHKH, [Togroroeka K 8 [TK-25 Koncriekt
noruveckue QyHKLUH. MpaKTUYeCKUM 3aHATUSM, CaMonoAroToBky, Otyet
ceMHHapam 110 UHAUBUAYATbHOMY
[TpopaboTKa eKIIMOHHOTO 4 3a/aHuio
Marepuasa
Nroro 12
3 OCHOBBI IToaroroBka K 6 IIK-25 KoHcrnekT
KOMOWHATOPUKH. MpaKTAYe CKUM 3aHATUSIM, CaMoMnoAroToBky, OTyeT
ceMHHapam T10 UH/UBUYa/IbHOMY
HU
[TpopaboTKa JIeKIIHOHHOTO 2 3a/iaHuo
Marepuasna
HToro 8
4 OCHOBHbIe IOHATHUSA [ToaroroBka K 12 |TIK-25 Koncriekr
Teopuu rpados. MpaKTUYe CKUM 3aHATUSM, CaMonoAroToBky, Otuet
ceMHHapam 10 UH/AUBUAYaTbHOMY
ITpopaboTKa JIeKIOHHOTO 10 3a/laHHI0
Marepuasa
Ntoro 22
Wroro 3a cemectp 54
Ntoro 54

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/sbHbBIE OLeHKH /JIS1 3/IeMEeHTOB KOHTPOJIs

Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1s1 371eMEeHTOB KOHTPOJIsI

o . MakcumasbHbIN
o MakcumasnbHbIN MakcumasnbHbIN
DeMeHTHI yueOHOM Oasut 3a iepuop Bcero 3a
6am1 Ha 1-yro KT ¢ | 6an 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT u Ha ceMecCTp
Havasia cemectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
3 cemeCTp
Koncriekr 10 16 10 36
CaMOITO/rOTOBKU
Otuet no 22 20 22 64
WH/JVBUlyaJTbHOMY
3a/laHUIo0
WToro Mmakcumym 3a 32 36 32 100
TIepro/,
Hapacraroym utorom 32 68 100 100
11.2. ITepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannbl Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
10
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> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OasioB Ha gaty KT

Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT

N W | &~ Ul

< 60% oT MakcUMasnbHOI cymMMbl 6anoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY IpeCTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKIYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeAcTaernio)
2 (HeyOB/IETBODUTEILHO) (e Hioke 60 6anmos F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYEeCcKOe M HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHbBI

12.1. OcHoBHas 1uTeparypa
1. ManbueB A.W. [luckpeTHasi MaTeMaTHKa: yue0. mocobue. — 3. 2-e, ucrp. — CI16.: JIAHB,
2011. — 304 c. [DnekTpoHHbIH pecypc]. - http://e.Janbook.com/view/book/638/
2. Mukonu C.B. [ITuckpeTHass MaTeMaTHKa [ijisi OakasiaBpa: MHOXKECTBA, OTHOILIEHHUs, (DyHKIIUH,
rpadel:  yueb. mocobue. — CII6.: JIAHB, 2012. - 192 c. [DnekTpoHHBIM pecypc]. -
http://e.lanbook.com/view/book/4316/

12.2. lono/iHMTE/IbHAA JIMTepaTypa
1. KombeinoB B.U. Kypc auckpetHoii Matemaruku: yue6. mocobue. — CII6.: JTAHB, 2011. — 208
c. [DnekTponHbIi pecypc]. - http://e.lanbook.com/view/book/1798/

12.3. YueOHoO-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme
1. [IuckperHas MmareMaruka: MeToguueckde yKasaHWs K IIPDAKTUYeCKUM  3aHATHUAM  /
Konechukoea C. WM. - 2012, 31 c. [OnekrpoHHeii pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/937, cBo6OAHBIH.
2. JlucKpeTHasi MaremaruKa: MeToAWYeCcKHWe YyKasaHMs K CaMOCTOSTellbHOM pabore /
KonechukoBa C. WM. - 2012, 18 c. [OnektpoHHeli pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/933, cBoOOHBIIA.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTeMbI
1. TlouckoBas cucTtema google.ru

13. MarepuanbHO-TeXHUYECKOe ofecrneueHne JUCHHUITHHBI
ITpy BbINO/IHEHUS NPaKTUYeCKUX 3a[,aHul 0 JAWUCLUILIMHE UCIO/Ib3YIOTCs NepcoHambHble OBM ¢
niporieccopamu Pentium 4 u Bblllle, onepaijoHHas cuctema MS Windows XP/7.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DoH/| OLIeHOYHBIX CPe/iCTB [IpYBe/ieH B MPUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHUu3aliuy U3yYeHHUs JUCLUILINHbI
be3 pekoMeHa11H.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

HCCiieJOBaHUM

IIK-25 CrI0COOHOCTBIO UCIIO/IL30BaTh MaTeMaTuye CKue
MeTo/ibl 00pabOTKM, aHa/IM3a U CUHTe3a

[o/mKeH 3HaTh OCHOBHbIE KPUTEPUU
YPOBHSI 00pa30BaHus [i7sl IPOBE/IEHUS

pe3y/bTaToB MpogeCcCUOHATbHBIX

camoo0pa30BaHUsI TIPU U3yUeHUU
JVICKDETHOW MaTeMaTHKH; COBPeMeHHbIe
KOMITbIOTePHBIE TeXHOJIOTHU TTOUCKA U
aHa/mM3a UH(OpPMaLUH, a TAaK)Ke OCHOBHbBIE
TIPUHLUITEI THPOPMALIMOHHOM
0e30MacHOCTH TIPY CO3/IaHUU
BBIUNCJ/IUTE/IbHBIX CTPYKTYD, aIlTOPUTMOB U
nporpamm 00paboTKu HHOpPMaLIUK.;
[omkeH yMeTb PUMEHSITb MeTO/Ibl
OLIeHKU U TJTAHUPOBAHUSI PeCYPCOB [IIsI
CaMOCTOSITe/IbHOTO 00pa30BaHusI TIPU
M3y4YeHUH VCKPeTHON MaTeMaTHKY;
TIPUMEHSITh MeTO/IbI OLIeHKU BaXKHOCTH U
HeoOXOAMMOCTH 3aIUThl HHG)OPMALK TIPU
CO3[JaHUY BBIUMC/IUTENTBHBIX CTPYKTYD,
aJITOPUTMOB U MPOTrpaMM 00paboTKH
vHdopMaluu.;

IomkeH BafieTh Criocobamu
camMoOpraHu3alu U caMmoo0Opa3oBaHus;
Triepe/JOBLIMU TEXHOJIOTUSIMHU
KOMTUIEKCHOTO aHasi3a MOUCKOBOM
WH(OPMAILUK TTPY TTPUHATHH
apryMeHTHPOBaHHbBIX pelleHn 1
criocobamu obecrieyeHust
HHGbOpPMaI[MOHHOM 6e30T11acHOCTH TIPH
CO3/IaHUU BBIYUC/TUTENTBHBIX CTPYKTYP,
aJIrOPUTMOB U TIpOorpaMM 06paboTKH
MH(pOpMaLH. ;

O6H_u/1e XdPAKTE€PUCTUKHU roKasarejie u KpUTepUeB OLI€HHWBAHUA KOMHeTEH]_II/II\/JI Ha BCeX 3TdIlaX

TIpUBe/IeHbI B TaO/HIe 2.

Tabnuiia 2 — O61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HaHUSIMU B TIpeZiesiax TpeOyeMbIX /ISl Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHNH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHus
MIPUMEHUMOCTH
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
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YPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBepllieHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /JIs pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6aiaeT OCHOBHBIMH PaboraeT npu nipsiMomM

0 (oporoBbIit 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

3azau

pe3y/bTaToB MpodeCcCHOHATBHBIX UCC/IeJOBaHHM.

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-25
ITK-25: crocobHOCTBIO MCIO/Mb30BaTh MaTeMaTHuecKre MeTo[bl 00paboTKH, aHa/lM3a U CHHTe3a

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

CUHTe3a pe3y/bTaToB
rpodeccroHanbHBIX
HCCJie[JOBaHUM;

00paboTKH, aHanmu3a Jjist
W3yUeHuUs pa3fesioB
JMCKPETHOW MaTeMaTHKH;

CocraB 3HaTb Y™meTb Bnagets
CopgepyxaHue MaTeMaThyeCKHe MeTO/IbI | IPUMEHSITh MaTeMaThue CKUMU
3TaroB 06paboTKu, aHamM3a u MareMaTH4eCKHe MeTOIbl | METOZAMM M CIIoCo0aMu

CUHTe3a pe3y/bTaToB
rpodecCcrOHaMbHBIX
VICC/Ie;,0BaHUH TIpU
pelleHny 3azau

,E[I/ICKPETHOI‘/JI MaTeMaTHKH;

Bunpl 3aHATHI

* llHTepakTUBHBIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuu;

* CamocTrosTe/bHas
pabora;

* NHTepakTvBHbIE
NIpaKTUYeCKHe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLIUY;

* [IlpakTuueckue
3aHATUS;

* Jlekuuu;

* CamocTosiTe/ibHas
pabora;

* VIHTepaKTUBHbIE
TpaKTAYe CKUe 3aHATHS;
* CamocTosTenbHas
paborta;

Hcronb3yembre * Otuet 1o * Ortuer 1o * Ortuet 1o
CpeACTBa UHAVBUyaJIbHOMY UHIUBUyaJIbHOMY UHIVBUYyaJTbHOMY
OL|eHMBaHUsA 3a/1aHUIO; 3a/1aHUIO; 3a/1aHUIO;
* Koncnekr * KoHcriekt * 3aueT;
CaMOIO/TOTOBKY; CaMOMO/TOTOBKY;
* 3auer; * 3auer;
dopMyIMpoOBKa TMoKa3aTesell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Taburie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
O1inuHo * MareMaTuyecKue * MareMaTu4eCKUMU

(BBICOKMI YPOBEHb)

MeTo/ibl 06paboTKH,
aHa/IM3a v CUHTe3a
pe3y/bTaToB
ripocecCcroHaNIbHbIX

* TPUMEHSThb
MareMaTh4yeCKHe MeTObI
00paboTKy, aHanu3a fyist
M3yueHHs pa3esioB
JIVICKPeTHOM

MeTOo/IJaMU 1 CriocobaMu

CUHTe3a pe3y/bTaToB
rpodeCcCUOHaTbHBIX
WCCJIeJl0OBaHUM NPU
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HCCeIOBaHUM MpHU
V3yueHU! JAUCKPETHOU
MaTeMaTHKU;;

* CrocoOkl 3alaHUs
MHO>XeCTB, OCHOBHbIE
oriepalyy Hajl HUMH,
OTHOLIIEHHUsI MEXY
3/IeMeHTaM1 MHOKECTB,
MX CBOWCTBA U BUbI
OTHOILLIEHUH, HeUeTKHE
MHO>XeCTBa;;

* OCHOBHBIE TIOHSTHUS
KOMOMHATOPUKU;;

* OynieBbl QyHKLWU U
OCHOBHBIE JIOTHYe CKHe
oriepaLuu;;

* OCHOBHBIE TIOHSTHUS
Teopuu rpadoB, CBsI3HbIE
rpacdbl, u3omopdurzm
rpa¢os;;

* MEeTO/[bl pelleHust
9KCTpeMasTbHbBIX
(oNITUMU3ALOHHBIX)
3a/jau Ha rpadax,
aJIrOPUTMbI PAaCKpPacKu
BepIIuH U pedep rpada;;
* TIPUHIUI

JUHAMUYe CKOTO
MIPOTrpaMMHPOBaHMS;;

MaTeMaTHKU;;
* pellaTh psifi TUTIOBBIX
3a/1a4 (JIOTUYeCKUX,
KOMOWHATOPHBIX,
PEeKYPCHUBHBIX);;

* (dhopMynMpoBaTh U
JI0Ka3bIBaTb OCHOBHbIE
pe3y/IbTaThl U3y4aeMbIX
pasziesioB JUCKPETHOM
MaTeMaTHKU;;

* TpeACTaB/AThL OysieBbie
(YHKLMH C TIOMOILBIO
CXeM U irarpam;;

* Tpe/CTaB/sATh
OWHapHbIe OTHOLIIEHUS B
Buzie Tabmuil, rpacdos;;

* yMeTb I10JIb30BaThCs
aJIrOPUTMaMH TIOHMCKa
OTTUMaJIbHBIX TTyTel B
rpacdax, peliarb
OTNITUMU3ALIMOHHBIE
3a/lauui: TPAHCIIOPTHbBIE
3a/laui, 3a7lauu CeTeBOTo
TJTaHUPOBAHUS;;

* HCII0/Tb30BaTh
TIOJIOXKEHUST U METO/IbI
JMCKPeTHON MaTeMaTHuK!
JUISL PeIeHust
NPaKTUYeCKUX 3a/iad;;

peleHun 3aa4
JIICKPETHOU
MaTeMaTHKU;;

* MeTO/laMH pelleHust
KOMOMHATOPHBIX 3a71a4;;
* OCylIlecTBIeHHEM
OCHOBHBIX Oreparuii Haj
MHOKeCTBaMH,
pellieHreM CUCTeM
ypaBHEHUH,
HCCIieloBaHUEM
OWHApHBIX OTHOIIIEHHUH, B
TOM UHCJIe
CrieL{uasbHbIX;;

* TIOCTPOEHWeM TabJHi]
WCTUHHOCTH JIOTHYe CKUX
GbyHKLMM,
9KBHBaJIEHTHBIX
nipeobpa3oBaHui,
nocrpoenneM CKH® u
COH®, MuHuMHU3aLiuu
OyneBBIX (DYHKIIWIA;;

* pacrio3HaBaHWEM THIIA
KOMOMHATOPHBIX
PaCcCTaHOBOK,
rpyMeHeHreM
W3BeCTHBIX (opMy
ro/icyeTa UX KOJIMUeCTBa,
(dhopMyn BKIHOUEHUS U
WCK/TFOUeHUsl, KPyToB
Jusepa; Xopouio
OCHOBHbI€ TIOHSITUS
Teopuu rpadoB, CBS3HbIE
rpagsl, n3oMophusm
rpacdoB; pa3nuuHbie
KOMITbIOTepHbIe
TEXHOJIOTHU TIOMCKA U
aHaiu3a uHpopmaLuu
[J1s1 U3yUeHUsl pasziesioB
JIACKPETHOU
MaTeMaTUK{; OCHOBHbI®
TIPUHLIUATIBI
rH(bOpMaLMOHHOM
Ge3ormacHOCTH TIpU
CO3,aHUH
BBIUMC/IATE/TEHBIX
CTPYKTYP, aJITOPUTMOB 1
rporpamMmm 06paboTKu
“HbOPMaLIH; CII0CO0bI
3a/laH1s] MHOXKeCTB,
OCHOBHBI€ OTlepariiy Haf
HUMM, OTHOLIEHHSI
MeJX/ly J1leMeHTaMy
MHOXKeCTB, UX CBOMCTBa
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Y BU/IbI OTHOIIIEHUI;
OCHOBHBIE TIOHSITHSI
KOMOWHATOPUKU; Oy/eBbl
(YHKIIMY ¥ OCHOBHbIE
JIOTUUYeCKHe oTiepaliuy;
OCYILIeCTB/ATh TIOWUCK U
aHam3 uH(opMalu s
W3yueHUs pa3/iesioB
JIMCKpeTHOM
MaTeMaTHKH; IPUMEHSITh
MEeTO/[bI OLIEHKH
Ba)KHOCTU U
He0OX0JUMOCTH 3alI[UThI
vHopMaLMu Npu
CO3JaHUU
BbIUHC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB 1
nporpamm 06paboTKu
vH(opMal[1y; peliaTh
Psi/l TUMOBBIX 3a/1au
(Jloruueckux u
KOMOWHATOPHBIX);
(hopMynupoBaTh
OCHOBHbIE pe3y/bTaThbl
M3yuaeMbIX pa3enoB
JIICKPETHOU
MaTeMaTHKH,;
TIPe/ICTaB/ISTh OysieBbie
(YHKIMM C TTOMOLIbIO
CXeM U Jharpamw;
WCTIO/b30BaTh
TI0JIO’KEHUST U MEeTO/[bI
JIMCKPeTHON MaTeMaTUK!
JU1s1 peLLeHust
MPAaKTUYeCKHUX 3a/1ad;
B/ajieeT
KOMITBFOTePHBIMHU
TeXHOJIOTUSIMU TIOMCKa U
aHasM3a uHdopmaluu
TIpU U3yUeHUU
JICKpeTHOM
MareMaTHKH; BiazieeT
repesoBbIMU
TeXHOJIOTUSIMU
KOMIUIEKCHOTO aHajin3a
TOMCKOBOM UH(OpMaLn
TIPU TIPUHSITAU
apryMeHTUPOBaHHbIX
pelleHri U criocobamu
obecrieueHUst
“H(pOopMaIMOHHOU
Ge3omacHOCTH TIpU
CO3JaHUU
BbIUHC/TATE/TbHBIX
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CTPYKTYP, aJITOPUTMOB 1
nporpamm 06paboTKu
vH(opMali1; MeTolaMU
peleHust
KOMOWHATOPHBIX 3a/]au;
OCyI1leCTB/IEHUEM
OCHOBHBIX OTeparuii Hajl
MHOKeCTBaMH,
pellieHreM CUCTeM
yPpaBHEHUH,
HCCIIeIoBaHUEM
OVMHaApHBIX OTHOIIIEHUH;
MOCTPOEHHEM Tab/IuI]
HWCTUHHOCTHU JIOTUYE CKUX
GbyHKLIMM,
9KBUBAJIEHTHBIX
rpeoOpa3oBaHui,
nocrpoenneM CKH® u
COH;
Y0B/IeTBOPUTE/IBHO
pa3/inyHbIe
KOMITbIOTEPHbBIE
TeXHOJIOTUHY TIOWCKa U
aHasM3a UHGopMaLu
JUTST U3yUeHUsl pa3zienioB
JIICKPETHOU
MaTeMaTHKH; OCHOBHbIE
TIPUHIUTIBI
“H(pOopMaIMOHHOU
Ge3ormacHOCTH TIpU
CO3JaHUU
BbIUMC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB 1
nporpamm 06paboTKu
rH(MOpPMaI[HH; CII0COObI
3a/laHUsI MHOXKECTB,
OCHOBHBI€ OTepal[iy Hafl
HUMH, OTHOIIIEHUS
MEX[Y d/IeMeHTaMH1
MHOKEeCTB, X CBOMCTBA
Y BU/IbI OTHOIIIEHHI;
OCHOBHBIE TIOHSTHS
KOMOWHATOPUKH;
OCHOBHBIE JIOTHUEeCKHe
orepaiuy;
OCYILeCTBISATh TIOMCK U
aHaM3 uH(opMalu s
W3y4eHUst pa3/iesioB
JIUCKpeTHOM
MaTeMaTHUKH; IPUMEHSITh
MEeTO/IbI OLIEHKH
Ba)KHOCTH U
He0oOX0JUMOCTH 3alI[UThI
vH(opMaLMu Npu
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CO3[aHUU
BbIUHC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB U
nporpamm 06paboTKu
vH(opMal[1H; peliaTh
Psi/l TUMOBBIX 3a/1au
(Jloruueckux u
KOMOWHATOPHBIX);
(hopMynupoBaTh
OCHOBHbIE pe3y/bTaThbl
M3yuaeMbIX pa3enoB
JIICKPETHOU
MaTeMaTHKH,;
WCTO/b30BaTh
TIOJIOXKEHUST U METO/IbI
JIMCKPeTHOW MaTeMaTHUK!
JUTST peLleHust
MpaKTUYeCKUX 3a/ay;
BrajieeT
KOMITbFOTEPHBIMHU
TeXHOJIOTUSIMU TIOWCKA U
aHasM3a UHGopMaLu
TIpU U3yUeHUU
JIICKPETHOU
MaTeMaTHKH; BazieeT
repeioBbIMU
TeXHOJIOTUSIMU
KOMIIEKCHOTO aHa/in3a
TIOMCKOBOW MH(OpMaIUr
TIPU TIPUHSITUH
apryMeHTHPOBaHHbIX
pelleHni U Criocobamu
obecrnieueHust
VMH(OPMaLMOHHOM
0e3011aCHOCTH TTPH
CO3[,aHUU
BBIUHC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB 1
rporpaMMm 06paboTKH
vH(OpMaLMKi; MeToAaMu
pelLeHuUs
KOMOWHATOPHBIX 3aay;
OCyIIleCTBIEHUEM
OCHOBHBIX OrepaLui Haj
MHO>Ke CTBaMU;;

Xopotiio (6a30BbIii
YPOBEHb)

* Maremaruyeckue
MeTozibl 00paboTKH U
aHa/M3a pe3y/bTaToB
ripoeccroHaTbHBIX
VICC/Ie[J0BaHNH TIPU
W3yueHUH AUCKPETHOU
MaTeMaTHKU;;

* OCHOBHbIE TIOHATHS

* TpeACTaB/sAThH Oy/ieBble
(YHKLMHY C TIOMOIIBIO
CXeM U Jiuarpamm;;

* TPUMEHSThb
MaTreMaTHh4eCcKre MeTO/IbI
00paboTKu, aHanu3a Aist
W3yueHUs pa3/eioB
JUCKPETHON

* MaTeMaTH4yeCKUMU
MeTOJIJaMU U CIIocobamMu
CUHTe3a pe3y/bTaToB
rpodeccroHanbHbIX
WCCe,0BaHUN NTPU
pelLleHnH 3aad
JIICKPeTHOU
MaTeMaTHKU;;
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Teopuu rpadoB, CBsI3HbIE
rpadbl, U3oMoppu3mM
rpacos;;

* CrocoOkl 3alaHUs
MHOXXECTB, OCHOBHBIE
oriepalyy Hajl HUMH,
OTHOIIIEHUST MEXY
3/IeMeHTaM1 MHOKECTB,
WX CBOWMCTBA U BUIbI
OTHOIIIEHUIL;;

* OCHOBHBIE TIOHATHUS
KOMOWHATOPHKH;;

* OCHOBHBIE TIOHSTHUS
KOMOWHATOPUKU;;

MaTeMaTHKU;;
* pellaTh psifi TUTIOBBIX
3a/1a4 (JIOTUYeCKUX U
KOMOWHATOPHBIX);;

* pellaTh Psifi TUTIOBBIX
3a/1a4 (JIOTUYeCKUX U
KOMOWHATOPHBIX);;

* HCII0/Tb30BaTh
TIOJIOXKEHUST K METO/IbI
JMUCKPETHON MaTeMaTUKH
JUISL PeLeHust
MIpaKTUUeCKUX 3a7iay;;

* METO/|JaMH PelIeHUs
KOMOWHATOPHBIX 3a/1a4;;
* OCYIIeCTBIeHHEM
OCHOBHBIX OTeparyii Hajl
MHO>Ke CTBaMH,
pelleHreM CUCTEM
yPaBHEHUH,
HCCieJOBaHUEM
OVMHApPHBIX OTHOIIIEHU;;
* TIOCTpOeHHeM Tabui]
HMCTUHHOCTHU JIOTHYEe CKUX
yHKL{M,
5KBUBAJIEHTHBIX
ripeoOpa3oBaHui,
nocrpoenueM CKH® u
COH®D;;

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

* MaremaruyeckKue
MeTo/ibl 00paboTKH
pe3y/ibTaToB
ripodeccroHaTbHbIX
HcCieIoBaHUM MpuU
W3yUeHUH AUCKPETHOU
MaTeMaTHKU;;

* croco0bl 3a/jaHus
MHOXXeCTB, OCHOBHBIE
orepal[iu Hajl HUMH,
OTHOIIIEHUST MEXY
3/IeMeHTaMH MHOXKECTB,
HX CBOMCTBA W BU/IbI
OTHOIIIeHMIL;;

* OCHOBHBIE TIOHATHUS
KOMOWHATOPUKU;;

* OCHOBHBIE JIOTHUECKHE
oreparuy;;

* TIPUMEHSThb
MareMaTHhyecKre MeTO/Ibl
00paboTKu, aHaM3a st
M3yueHUsl pa3/enioB
JTMCKPeTHOM
MaTeMaTHKU;;

* pellaTh psifi TUTIOBBIX
3a/1a4 (JIOTUYeCKUX U
KOMOWHATOPHBIX);;

* (dhopMyMpoBaTh
OCHOBHBIE pe3y/bTaThl
M3yuyaeMbIX Pa3/esioB
JVCKPETHON
MaTeMaTHKU;;

* HCII0/Tb30BaTh
TIOJIOXKEHUST K METO/IbI
JUCKPeTHON MaTeMaTUK1
JUISL PeLeHust
MpaKTUYeCKUX 3a/iad;;

* MaremaTu4eCKUMU
MeTOo/IJaMU 1 CIIoCcobamMu
CUHTe3a pe3y/bTaToB
ripoeccroHambHBIX
HCC/IeloBaHUM NpU
pellieHrH 3a7iau
JICKpeTHOM
MaTeMaTHKU;;

* MeTO/|JaMH pelLleHUs
KOMOWHATOPHBIX 3a/1ay;;
* OCyllleCTB/IeHUEeM
OCHOBHBIX OMeparui Hajj
MHOKeCTBaMH;;

AedaTe/JIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TunoBble KOHTPO/IbHBIE 3a/JAHUSA
[l1st peav3alivy BBILLIETIEPEUNC/IEHHBIX 3a/lad 00yUeHWs] UCITOJ/Ib3YIOTCS TUITOBbIE KOHTPOJIbHBIE
3a[laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBbIKOB W (W/IH) OIIbITA

oOpa3oBaTe/IbHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— AureGpanyeckue ¥ KapZMHasbHbIe orlepaliuy HaJi MHO)Ke CTBaMH.
— 3akoHbI anrebpbl MHOXKECTB. YPaBHEHUSI M CUCTEMBI YPaBHEHUH.
— BroinosHeHWe onepalivy Hajl BbICKa3bIBaHUSIMMU.

— YmnpotjeHue 6yneBbix (hopmyil.
— TIpoBepka MOHOTBI CUCTEM (QYHKIIAMA anreOphl TOTHKU.
— Kputunyeckue nyTy B ceTeBbIX rpaduKax.

— [exomrmo3utiys rpagos.
— Tloctpoenue ocToBa rpacda u KojepeBa rpada.

3.2 Tembl HHAUBUYa/IbHbBIX 3a/JaHUI
— MHoxecTBa ¥ oniepaliy HaJ MHOXKeCTBamu. Jlrarpammel BeHHa-Jiinepa.
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— IlpsiMble mipou3BefieHUs MHOXKeCTB. TeopemMa O MOLJHOCTM MHOXKECTBa, 0Opa30BaHHOTO
JleKapTOBLIM TIPOM3BeIeHUEM N MHOXKECTB.

— OrTHOIIeHHs, CBOMCTBA OTHOILIEHUH.

— CreruanbHble 6MHApHBIE OTHOLIEHHS], CBOWCTBAa OMHAPHBIX OTHOILIEHUH.

— CBs3b peJISILIMOHHON a/reOphl ¥ PeSILIMOHHBIX 0a3 aHHBIX.

— TIlpeacraBneHwie  JjlorMUeCKWX  (QYHKLUA  pa3MuyHbIMH  (HOpMyIaMu.  OKBUBa/IEeHTHBIE
(paBHOCH/IBbHBIE) PYHKLMU. [|BOMICTBEHHbIE (DYHKLIUU.

— CrenMasnbHble pa3/ioyKeHUs! epeK/rodaTe/IbHbIX (QyHKIUA.

— CoBeplleHHbIe HOPMa/bHbIe (DOPMBI.

— Mertoguka nipesicTaBneHus PyHKLUMH B BUle TIOTMHOMA JKerasikyHa.

— Cgss3b OyneBoii anreOpsl ¥ TEOPUK MHOKECTB.

— TlpaBuia KOMOMHATOPUKH. THUITBI PACCTaHOBOK.

— TIlpousBogsiiye GyHKLIUK.

— Bribop c Bo3BpaleHreM 1 6e3 BO3BpaIlleHHS.

— JlokasaTenbCTBa CBOWCTB COUYeTaHUI Ha Oa3e MPOM3BOAAIIMX (DYHKIIA.

— OnemeHTbI Teopuu rpadoB. OCHOBHBIE OTpefiesieHusl, TUIIbI TpadoB.

— Cnoco0sbl 3aziaaust rpadoB.

— AnTopuTMBI OTIpe/iesieHHs Ty Teld M KpaTyalimx myTeid B rpadax.

— TIpuHIMN AUHAMUYECKOTO MPOTPaMMHUPOBAHHUSL.

3.3 3auét

— JluHamMuecKoe porpaMMUpoBaHMe. PellleHre 3a/la4y Ha ero NpUHLMIIAX.

— Onpezenenye nyTeil U KpaTuailuyx nyTei B rpagdax.

— Ilnanapueie rpadel. CrnocoObl  3asaHus TpadoB. Marpuija MHOUIEHTHOCTH ISt
OpPUEHTHPOBAaHHOTO U HeopueHTHpoBaHHOro rpacda. Crmcok pebep. Marpuija CMeXHOCTH ISt
OPUEeHTHUPOBAHHOTO Y HEOPHeHTUPOBaHHOTO rpada.

— OnemeHThl Teopuu rpadoB. OCHOBHbIe ompejeneHusi, TUNbl rpados. OmnpezneneHve rpada,
BepIIMHBI, peOpa (Ayru, MeTiv, 3BeHa), OTHOIIEHWe WHI[UeHTHOCTH, CTeleHb BepIUIUHbI. OCHOBHBbIE
Tunel rpados (oprpad, Heoprpad, yHurpad, myabrurpad, rnosHeli rpad). MapuipyTsl, LNy, LWK/IbL.
Casi3HoCTh. ['pad THMa «ZiepeBo», 0CTOB, pa3pes.

— CoueTaHusi c IOBTOpeHUsIMH U Ge3 HUX. OCHOBHBIE TPU3HAKK COUETaHW 0e3 TIOBTOpEHUH.
Teopema 0 mozcyeTe KoM4yecTBa TakKuX coyeTaHuil. OCHOBHbIe NPU3HAKU COUETAaHUM C MIOBTOPEHUSIMMU.
Teopema 0 rozicyeTe KOJIMUECTBA COYETAHUN C TTOBTOPeHUsIMUA. OCHOBHBIE CBOWMCTBA COYETaHUH.

— IlepecraHoBku c TmOoBTOpPeHUsIMA U 0e3 HHMX. OCHOBHblE TPU3HAaK{ TIepecTaHOBOK 0e3
noBropeHuii. Teopema O TmoOAcCYeTe UYKMCAa PacCTAaHOBOK YyKa3aHHOTO Tura. IlepecTaHOBKM C
NOBTOpeHUsIMU. TeopeMa O NoZicueTe KOJIMYeCTBa TakKMX NepecTaHOBOK.

— Pa3mvemenuss ¢ moBropeHusiMM U 0Oe3 HuX. OCHOBHBIe TIPM3HAKM DPACCTAaHOBKMU THIIA
«pa3MellleHUsi C TOBTOpeHUsiMU». TeopeMa O KO/M4ecTBe TaKMX pacCTaHOBOK. OCHOBHbIE TMPU3HAKU
«pa3MeltieHust 6e3 oBTOpeHMii». TeopeMa o rofcyeTe YMCIa PACCTAHOBOK YKa3aHHOTO THIIA.

— OcHoBbl kOoMOuHatopuku. OOmuye mpaBuaa KkKoMOuHatopuku. @Dopmysa BK/IIOUEHWH U
BbIK/IFOUeHuM. IlpaBuna cymmel U npousBefeHus. [Ipumeps! pemenus 3amad. Kpyru Ounepa. Turibl
pacCTaHOBOK.

— PaspemmmMeble ¥ HepaspeluMble poosiemMbl. Cxembl arOpuTMOB. CXeMbl TIOTOKOB JIAHHBIX.

— Orpezpenenue 6asuca. [Ipumeps! GyHKIIMOHANTBEHO-TIONHBIX 0a3ucoB. CBsi3b OysieBoi anreOpb
U Teopud MHOXKecCTB. [loHsitue OyseBoil anrebpel MHOKecTB. Teopema 06 u3oMopdHOcTH OyrieBoit
anreOpeI Toruueckux GyHKIUK 1 OyneBoii anreOpbl MHOXKECTB.

— IlonHoTta cucTeMbl loruueckux QyHKLui. [IoHATHe MOMHOM CUCTeMbl JIOTUYeCKUX (YHKLIMH.
Teopema 0 (PyHKIMOHA/ILHOW TIOTHOTE.

— MuHuMu3aMs  JoruuecKux(repeksitodaTesbHbix) (yHKUMMA. Teopema O BO3MOXKHOCTH M
OZJHO3HAUHOCTH TIPe/ICTaBIeHUsl JIOTUYeCKUX (YHKIMA B BHJe COKpAllleHHOW [JU3bIOHKTHBHOU
(KOHBIOHKTUBHOM) HOpMasibHOW ¢opmbl. [loHaTve wuMIMKaHTel. TynukoBele [H®. [lonstue
MuHuManbHoi [JITH® (MIH®). I'paduueckuii criocob moctpoervie MIAH®.
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— Tlonstre KH®. IToctpoerre KH® c moMoIipio 3KBHUBa/IeHTHLIX Mpeo0pa30oBaHUi, ITepexos OT
JH® x KH®. IIpaBuno «paciyennenus» a1 nepexoga or KH® k CKH®.

— CrneuyasnbHble pa3/ioKeHUs] Tepek/Iouare/bHblX (yHKUuN. CoBeplleHHble HOpMaJbHbIe
tdopmel. OripesiesieHUs] COBEpPILIEHHOM [W3BIOHKTUBHON HopMasbHOU ¢dopmbl (CAH®D) u coBepiiieHHOM
KOHBIOHKTUBHOM HopManbHOi dopmbl (CKH®). CocraBnenne CIOH® u CKH® mno Tabmuijam
uctuHHoctu. [lpuBegenne k CIH®. TloHsiTe [AW3BIOHKTUBHOW HOpMaibHOU ¢opmbl  (AHD).
[Toctpoenne [IH® c momoIlpi0 3KBUBAJIEHTHBIX IipeoOpa3oBaHuii. Ilepexos OT KOHBIOHKTHBHOM
HopMmanbHOU ¢dopmel (KH®) k [JH®. TlpaBuno «paciierieHusi» s nepexoga or JH® k COH®.
[TpuBenenue k CKH®.

— Bynesa anrebpa ¢yHKIMI U KBUBa/sieHTHbIe TipeoOpa3oBaHus B Hell. OrpesesieHue OyneBoi
anreOpel  pyHKuME. OCHOBHBIE CBOWCTBAa (aKCMOMBI) Oy/JeBbIX —OIepalyii: aCcCOL[MAaTUBHOCTD,
KOMMYTaTUBHOCTb, AUCTPUOYTUBHOCTH, TpaBU/a e MopraHa u T.[. [IpaBuia oACTaHOBKY U 3aMeHBbI.

— Anrebpa noruky, norudyeckve (QyHKIUU (MM Tiepek/TouaresibHble (PyHKLUWUH U CIOCOOBI WX
3aganus). Cynepno3unuu u ¢hopmybl. [IpescraBneHue noruueckux (PyHKLUN pa3nUUHbIMU (HOPMYIaMHU.
OKBUBajeHTHbIe (paBHOCU/IbHBIE) PyHKIMU. CylllecTBeHHbIe U (DMKTUBHbIE TlepeMeHHbIe. [|BOiICTBeHHbIe
dyHKIMH.

— PensitiuoHHas anrebpa U CBSI3b C PeJIALMOHHBIMU 0a3aMU JIaHHBIX.

— OrHoleHne 3KBUBaeHTHOCTU. OTHOIIeHNe MOpsiKa: MOHATHe NpeArnopsiZika Ha MHOXXeCTBe
A, yYacTMYHOTO TIOpSIKa, JIMHEMHOro TmopsiAka. [ToHATHST HaWOOMbIIEr0o W HAWMMEHBIIEro 3/ieMeHTa
YaCTUYHO yTOPSJ0UeHHOTO MHOXKeCTBa.

— CrnenuanbHble OWHapHbIe OTHOLIEHMsl, CBOWCTBA OWHApPHBIX OTHOILIEHW: pedieKCUBHOCTH,
aHTUpedIeKCUBHOCTb, CHMMETPUUHOCTh, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb, aHTUTPAH3UTHUBHOCTb.

— Bs3aumMHOOZHO3HAuUHbBIE COOTBETCTBUSI U MOIIHOCTM MHOXeCTB. TeopeMbl W MOILHOCTH
MHOKECTB, MEXJy KOTOPbIMU CYIleCTByeT B3aMMHOOZHO3HAYHOe COOTBETCTBUE, O KOJIAYECTBE
MOJMHOKECTB KOHEYHOTO MHOKeCTBa. [IOHATHSI paBHOMOLL{HBIX MHOKECTB, CUeTHBIX MHOXKeCTB. Teopema
Kanropa.

— OrHoenus, cBoiicTBa oTHOLIeHn. ObpaTHoe oTHOLIeHre. O6pa3 1 Mpoobpa3 MHOXKeCTBa A.
Ob6nacte oripefeneHuss U 00macTh 3HaueHWsi OMHApPHOTO OTHOIIeHUs: R. KoOMITO3UIMSI OTHOILIEHUIA.
Omnpenenenve QyHKIMH U oToOpakeHus1. [ToHsATHE 0OpaTHOM (HyHKIHH.

— Ilpsamble npousBefeHWss MHoXecTB. OripefiesieHWe TNPsSMOro IMpou3BefeHusi. [Ipumepsl.
Teopema 0 MOIIIHOCTA MHO>KeCTBa, 00Pa30BaHHOTO /1€KapPTOBBIM IMPOM3BeJIeHeM N MHOYKECTB.

— OripeseneHe MHOXECTBA, 3/eMEHTa MHOXKeCTBa, TIOAMHOXKECTBA, CHOCOOBI 3aJjaHus
MHO)KecTBa. Ormepaiiuu 00beHeHUs], TiepecedyeHusi, pa3HOCTH, AoroaHeHus. CBONCTBa orepalyii Haf
MHOXXeCTBaMu. /[luarpammel BeHHa.

4 MeTtognueckye MaTepHaJibl
Ins obecrieuenust mpoiiecca oOyueHUst W peIieHus 3a/jau 00yUyeHUsT UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasbl, OMNpEAeSAIOIIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HABBIKOB M (WIM) OINbITA [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. ManbueB A.W. [luckpeTHasi MaTeMaTHKa: yue0. mocobue. — M3a. 2-e, ucrp. — CII6.: JIAHB,
2011. — 304 c. [OnekTpoHHBbIY pecypc]. - http://e.Janbook.com/view/book/638/
2. Muxkonu C.B. [luckpeTHasi MaTeMaTUKa /i OakasaBpa: MHOXKeCTBa, OTHOLIEHUs], (QyHKIUH,
rpadpr:  yueb. mocobume. — CII6.: JIAHb, 2012. - 192 «c¢. [OnekTpoHHBIIi pecypc]. -
http://e.lanbook.com/view/book/4316/

4.2. lonoHUTe/IbHAA IMTepaTypa
1. KombinoB B.M. Kypc auckpeTtHoii MaTeMaTvku: yueb. mocobue. — CI16.: JIAHB, 2011. — 208
c. [DnexkTpoHHbI pecypc]. - http://e.lanbook.com/view/book/1798/

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieueHHe
1. [JuckperHasg MaTemaTvka: MeToauueckue yKasaHUsg K IIPAaKTUYECKUM 3aHATHAM /
Konechmkoa C. WM. - 2012, 31 c. [DneKkTpoHHBIM pecypc] - Pexum  joctymna:
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http://edu.tusur.ru/publications/937, cBoOOAHBIIA.

2. JIucKpeTHasi MaremaruKa: MeToAduyeckrue yKasaHMsi K CaMOCTOsTellbHOM pabore /
Konecnukoea C. WM. - 2012, 18 c. [OnekrpoHHeii pecypc] - Pexum gocrtymna:
http://edu.tusur.ru/publications/933, cBo60AHBIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. TlouckoBas cucTtema google.ru
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