MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
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«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
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PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
JIMCKpeTHass MaTeMaTHKa

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

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.01 MH(popMaTHKa U BEIYUC/IUTE/IbHAsA TeXHUKA
HanparsieHHOCTH (TTpo¢hu/ib): ABTOMaTU3MPOBAHHOE yNIpaB/ieHHe Ou3Hec-nponeccaM U (PMHAHCAMHU
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 2015 rozga

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 CamocTosiTesibHas paboTa 90 90 4yacoB
5 Bcero (6e3 3k3ameHa) 144 144 4acoB
6 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
7 OO6asi Tpy0eMKOCThb 180 180 4yacoB
5.0 5.0 3.E

JK3aMeH: 3 ceMecTp

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
(cnetmanbHocTH) 09.03.01 MHDoOpMaTKa M BBIUMCIWTENbHasi TeXHUKa, yTBep)KaeHHoro 2016-01-12

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
MucuurumiHa «/luckpetHast Matematrka» (51.B.O/1.5) oTHocuTCs K 610Ky 1 (BapuaTHBHAasI 4acTh).
[TpepiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HaudajbHble 3HAHUS, SIBISIOTCA
clefyrolye AUCLHUIUIMHBL: VIHHOBaLlMOHHBIe TeXHO/IOIMM, Maremaryka.
[TocnepyrolMy JUCLIMIIMHAMU SBJISIOTCA: BbluncnTenbHas MareMaryka.

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHS AMCLUIUITUHBI

[Tporiecc u3yueHWs JUCLIMIIIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIeYHOIAX KOMITEeTeHI[HI:

— OK-7 Cnoco6GHOCTh K CaMOOpraHH3aliii ¥ caMo00pa30BaHuIo. ;

— OIIK-5 CriocobHOCTE pelllaTh CTaHAApPTHbIE 3aJaud TMpodecCUOHATbHON AesaTe/lbHOCTH Ha
ocHOBe WH(MOpPMAIMOHHON # Oubmuorpadguueckodt Ky/lbTypbl C TpUMeHeHHeM HWH(MOPMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOIOTHH 1 C yUeTOM OCHOBHBIX TpeOOBaHMH MH(MOPMAIIMOHHOM 0€30MacHOCTH. ;

B pe3ysbraTe M3yueHUs JUCLIATUTUHBI CTY/IEHT J0/KEH:

— 3HaTh OCHOBHBbIe KPUTEPUM YPOBHsI 00pa30BaHUs [|jis MPOBeJEHHs] caM0o0Opa30BaHUs TIPU
W3yueHUH [WCKPETHOM MaTeMaTHK{; COBpPeMeHHble KOMITbIOTeDHble TEeXHOJIOTHH TOMCKa W aHaiu3a
uH(pOpMalLMK, a TaKKe OCHOBHBbIe TMPUHIMITBI WH(POPMALMOHHOW 0e30MacHOCTH TpU  CO3[aHUN
BBIUMC/IUTE/IBHBIX CTPYKTYD, aITOPUTMOB U TIporpaMm 00paboTKu nHGopMariyy.

— yMeThb TIPUMEHSTb MeTOJbl OLeHKM U IJIAHUPOBAHUS PeCypCoOB [/l CaMOCTOSITENbHOTO
oOpa3oBaHUsl TIPM U3YUeHUM [AUCKPETHON MaTeMaTWKU; TIPUMEHSITb MeTO[bl OLeHKHM BaKHOCTH U
HeoOXOAMMOCTH 3alUThl WHGOPMAIMK TP CO3AaHUM BLIUMC/IUTENBHBIX CTPYKTYp, aJTOPUTMOB U
riporpaMM 06paboTKu UHGOPMaLUU.

— BJajeTh criocobaMu caMOOpraHM3alid U caMooOpa30BaHUS; IepeJOBLIMU TeXHOJIOTHUSIMHU
KOMITJIEKCHOTO aHa/iM3a TOMCKOBOW HWH(GOpPMALUM TIPY TPUHSATHA apryMeHTUPOBAHHBIX pelLleHrud U
ciocobamu obecriedeHrsi MHGOPMALIMOHHOM 6e30MacHOCTU TPHU CO3[@HUU BBIYUCUTETBHBIX CTPYKTYD,
aJITOPUTMOB 1 TIPOrpaMM 00paboTKH MH(MOPMAIUH.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI COCTaB/sseT 5.0 3aueTHbIX eJWHMIILI U TIpe[CTaB/ieHa B
tabmumie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekuym 18 18
ITpakTryeckuve 3aHITHS 36 36
CamocrosiTenbHasi pabota (Bcero) 90 90
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ITpopaboTKa JIeKIMOHHOTO MaTepHasa 30 30
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 60 60
Bcero (6e3 sk3ameHa) 144 144
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpygoeMKoCTH 5.0 5.0

5. CopepxaHue AUCLHMI/IMHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zgenbl AUCIMIVIMHEBI U BUJbI 3aHATUN

x e
= 8
g 8 - T
m —
s § E S g % =
S | ¢ | | 85| &
Ne HasBanus pasziesioB JUCLIUIIIIMHBI g 5 = o 2 Sy
= & = g0 2
= S o 9 52
2 g a © g X
gz
O
1 | MHoXecTBa U UX CIleliu(pHKaLAU. 6 16 28 50 OK-7
PensironHas anrebpa.
2 | Anrebpa oruku, morudeckue QyHKIUH. 8 18 30 OK-7, OIIK-5
OcHOBBI KOMOMHATOPHKH. 4 4 18 26 OIIK-5
4 | OCHOBHBIE MTOHATHS TeOpUH rpados. 4 8 26 38 OK-7, OIIK-5
Nroro 18 36 90 144

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUSAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabsuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[UsIM)

v ¢ =
= 2 =
S | E%
Cojziep>kaHue pas/iesioB AUCLUTIIMHGI 110 & > o
Ha3Banus pa3zesnos AEp pasi Arct S 7 o
JIeKLIUSIM g § 2
S8 g =
=Y Q9

= S

3 cemecTp
1 MHoyKecCTBa 1 UX crielfudUKaI|u. OnpepeneHvie MHOXKeCTBA, 3/IeMeHTa 6 OK-7
PensitipoHHas anrebpa. MHO>KeCTBA, MIOZMHOKeCTBa, CITI0CO0bI

3a/ilaHys MHOXKecTBa. Onepanumn
o0beuHeHMs], TepeceueHusl, pa3HOCTH,
nomosiHeHus1. CBOMCTBa oriepalyii Hafj
MHOKeCTBaMH. [IrarpaMmbl
Benna.lIpsimMble nipousBeieHUs
MHOXecCTB. OripeZiesieHue MpsIMOro
npousBenenus. [Ipumepsl. Teopema o
MOIIIHOCTH MHO>KeCTBa, 00pa30BaHHOTO
JleKapTOBBIM IMPOM3Be/leHHeM N
MHOXXeCTB. OTHOLLIeHHs], CBOMCTBa
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otHotreHui. ObpaTHOe OTHOIIIEHHE.
O6pa3 u mpoobpa3 MHOXKecTBa A.
OO6sacThb onpeesieHyst ¥ 00/1aCTh
3HaueHus: OUHAPHOTO OTHOIIeHUS R.
Kommno3uijus otHolenuid. OripesiesieHye
byHKIUU 1 oToOpaxkeHus1. [ToHsTHE
obpaTHOl QyHKIUH.
B3aumMHOO/IHO3HAUHbIe COOTBETCTBUS U
MOILIHOCTH MHOXXeCTB. TeopeMbl 1
MOIIIHOCTH MHO>KECTB, MEX/1y KOTOPbIMU
CyLLeCTBYeT B3aMMHOOJHO3HaYHOe
COOTBETCTBHE, O KOTUUEeCTBe
MOJMHO)KeCTB KOHEUHOT0 MHO>KeCTBa.
[ToHsITUSI paBHOMOIIHBIX MHOYKECTB,
CUYeTHbIX MHOXeCTB. Teopema KanTtopa.
CrieryiasibHble OWHApHBIE OTHOIIIEHUS,
CBOMCTBAa OMHAPHBIX OTHOILIEHUH:
pedieKCHBHOCTh, aHTHPe()IeKCHBHOCT,
CUMMETPUYHOCTb, aHTUCUMMETPUYHOCTD,
TPaH3UTUBHOCTb, AaHTUTPAH3UTUBHOCTb.
OTHoLIeHWe SKBUBAJIEHTHOCTH.
OTHollleHHe Topsi/IKa: TIOHSITHe
MpeAnopsiika Ha MHOXXeCTBe A,
YaCTUYHOTO TIOPS/IKA, JIMHEeHHOTO
riopsizika. [ToHsITHSI HaubOoIBIIIEro U
HauMeHbIIIero 3jieMeHTa YaCTUIHO
yTOPSiI0UeHHOTO MHOXKeCTBa.
PensitjoHHast anrebpa v CBSI3b C
peJISIIMOHHBIMU 0a3aMu JJaHHBIX.

HToro

2 Anrebpa JIOTWKH, JTOTUYeCKHe
(YHKLMH.

Asrebpa JI0TUKY, JIorTUdecKkre GyHKIUN
(v nepeksItoUaTesibHble PYHKLUU U
crioco6bl ux 3amanusi). Cynepriosuruy v
¢dopmysbl. [IpeacraBnenye soruuecKux
GyHKLMI pa3snUuHbIMU (pOpMyIaMu.
OKBUBasleHTHbIe (DaBHOCHUIIbHEIE)
¢yHkuu. CylljecTBeHHble U (UKTUBHBIE
riepeMeHHbIe. [IBoficTBeHHbIe (DYHKLIWU.
Bynesa anrebpa dbyHKIuH U
9KBHBaJIeHTHbIE ITPeoOpa3oBaHusl B Hell.
Onpenenenye OyneBou anredpbl
¢yHKUM. OCHOBHBIE CBOWCTBA (aKCUOMBI
) Oy/1eBBIX OTIepariuii: aCCOIMAaTUBHOCTb,
KOMMYTaTUBHOCTb, IMCTPUOYTUBHOCTH,
rpasu/a fie Moprasa u T.z1. [IpaBuna
MO/CTaHOBKY U 3ameHbl. CrieljuanbHble
pas/io)KeHusl TiepeK/IrouaTebHbIX
¢byukuuii. CoBepliieHHbIe HOpMaJlbHbIe
¢dopmsbl. OripesesieHHs1 COBepILIeHHON
[IM3bIOHKTHBHOM HOPMaJIbHOW (POPMBI
(COH®) u coBepiiieHHOM
KOHBIOHKTUBHOW HOPMaJsIbHOM (pOPMBI
(CKH®). CocraBnenne CIH® u CKH®

OK-7,
OIIK-5
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o Tabimiiam ucTUHHOCTH. [IprBesieHre K
COH®. TloHsATHE qU3BIOHKTUBHOM
HopMasibHOU hopmbl (IHD).
[Toctpoenue IH® c romMo1ibro
9KBUBaJIEHTHBIX TIPe0Opa30BaHUiA.
[Tepexon OT KOHBFOHKTUBHOM
HopMasibHOU hopmbl (KH®D) k [THD.
[IpaBuso «paciijeryieHust» Ji/1s1 epexoja
ot IH® xk CAH®. ITpuBenenve kK CKH®.
ITonsatne KH®. IToctpoenve KH® c
MOMOILIbIO SKBHBa/IeHTHBIX
nipeoOpa3oBanwmii, mepexog ot JJH®D k
KH®. TIpaBuio «paciierieHus» Ajis
nepexoza or KH® k CKH®.
MuHMMU3aLys
noruyeckux(nepexioyarebHbIX)
¢byskmii. Teopema 0 BO3MOXKHOCTH U
OZJHO3HAUHOCTH Tpe/ICTaB/IeHUs
noruveckux QyHKIU B BUjle
COKpaIlleHHOW [JU3bIOHKTUBHOM
(KOHBIOHKTHBHOM) HOpMaIbHOUM (hOPMBI.
[MoHsiTHe UMIIIMKAHTHI. TYTIHKOBBIE
OH®. TTonsitne MmunuMasbHou JTHD
(MOH®). I'padmueckuii criocob
noctpoenne M/IH®. ITonHOTa cUCTEMBI
noruyeckux ¢GyHKUWi. [ToHsITHE TTOMHOM
CUCTeMbI JIornueckux GyHKLMii. Teopema
0 (PyHKI[MOHA/ILHOM TIOJ/THOTE.
Omnpenenenne 6a3uca. [Tpumepsl
(byHKL[MOHAMBHO-TI0/HBIX 6a3ucoB. CBsi3b
OyneBoii anreOpbl U TEOPUU MHOXECTB.
[MousiTrie OyneBoit anreObpbl MHOXKECTB.
Teopema 06 nzomopdHOCTH OyeBoi
anreOpbI JIoruueCKUx (QyHKIMH U
Oy/neBoi anreOpbl MHOXKECTB.
PaspelmMble ¥ Hepa3pellMbie
ripo6sieMbl. CXeMbl anropuTMoB. CXeMbl
MOTOKOB /JaHHBIX.

HToro

3 OcHOBBI KOMOMHATOPHKH.

OcHoBbl KOMOUHaTOpUKU. ObIHe
nipaBmia KoMOrHaTopuku. dopmysa
BK/TFOUEHUM U BbIK/ItOueHuH. [1paBuia
CYyMMBI U nIpou3BesieHust. [Ipumepsl
peleHus 3ajau. Kpyru Diiniepa. Turbl
paccTaHoBOK. Pa3mellienus ¢
MoBTOpeHUsIMU U 6e3 HuX. OCHOBHBIE
TIPU3HAKW PaCCTaHOBKU THUIIA
«pasMelLieHHs C [IOBTOPEHUSMU».
Teopema 0 KOMyeCTBe TaKUX
paccTaHOBOK. OCHOBHBIE IIPU3HAKU
«pa3MelrieHust 6e3 MTOBTOPEHUIN».
TeopeMa 0 rozcueTe yucia pacCTaHOBOK
yKasaHHOro tuna.llepectaHoBku €

OIIK-5
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noBTOpeHUssMU U 6e3 Hux. OCHOBHBIE
TIPH3HaKK MepecTaHoBOK 0Oe3
rnoBTopeHui. TeopeMa o mojcueTe urca
pacCTaHOBOK YKa3aHHOIO TUIIA.
[TepecTaHOBKM C MOBTOPEHUSIMHU.
Teopema 0 nozcueTe KOJMUECTBA TAKUX
repectaHoBOK.CoueTaHusi C
TIOBTOPeHUsIMU U 0e3 HuX. OCHOBHbIE
MPU3HAKK COUeTaHWM Oe3 TTIOBTOPEHUH.
Teopema 0 nozcueTe KOJMUECTBA TAKUX
coueTaHuii. OCHOBHbIE MIPHU3HAKU
CcouyeTaHW! C MOBTOpeHUsIMU. Teopema 0
roJicueTe KOJIMUeCcTBa CoOYeTaHUM C
noBTopeHUssMA. OCHOBHbIE CBOMCTBa
couetaHuid. [Tpon3Boasiiye QyHKLIUU.
TuroBble 3a/lauv U UX pelleHUs.

HToro

4 OCHOBHbIEe [TOHATUS TeOpUH rpagoB.

OnemeHThI Teopyu rpadoB. OCHOBHBIE
oripefiesieHus, TUMbI TPadoB.
Omnpenenenye rpada, BepivHbl, pedpa
(myru, netnu, 3BeHa), OTHOLLEHUE
VHIU/IEHTHOCTH, CTelleHb BepIINHEI.
OcHoBHble Turbl rpadoB (oprpad,
Heoprpad, yHurpad, Mmyasturpad,
NO/HbIN rpad). MapiupyThl, LjenH,
LuK/Ibl. CBa3HOCTh. ['pad Tuna «gepeBo»,
0CTOB, pa3pe3. [1naHapHble rpadsbi.
Crioco6sbI 3aianusi rpadoB. Matpuija
VHIU/IEHTHOCTHU [I/151 ODUEHTHPOBAHHOT'O
1 HeopreHTUpoBaHHOTO rpada. Criucok
pebep. Marpuria CMeXXHOCTH JiIsI
OpPUEeHTHUPOBAHHOTO U
HEOPUEeHTUPOBAHHOTO rpada.
Omnpegenenyve myTel U KpaTyanllmx
nyTel B rpadax. [luHamuueckoe
rporpaMMupoBaHue. PellieHue 3a/jau Ha
ero NMpUHLMMIAaXx.

HNToro

4

OK-7,
OTIK-5

Wroro 3a cemecTp

18

5.3. Pa3gensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTUTMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00eCcreunBaromyMu (MpeabIyLIUMU) 1
obecrieurBaeMbIMU (TTOC/IEIYFOIIMMU ) JUCLIATIMHAMM TIPeICTaB-/IeHbl B Tab/uiie 5.3.

Tabnuiia 5.3 - Pa3gensl AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

No HanmeHoBaHMe JUCLIUTIIAH

Ne pa3ziesioB JaHHOM JUCLUIUIMHBI, [/151 KOTOPBIX
HeoOXoAuMO u3yyeHue 00eCreurBarOLX 1
obecrieurBaeMbIX JUCLIUTIIMH

1 2

3

[IpeniecTByroOLLIEe JUCLUATITUHBI

1 |/IHHOBaIMOHHbIE TEXHOJIOTUHA

+ +
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2 MaremaTuka +

[Tocnepyroiye AUCLUITIMHBL

1 BriunicimrennbHasg MaTeMaTHKa +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabnurle 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (OPMHUPYyeMBIX TP W3yUeHWH
VICLIUTIJIVHBI

Bunp! 3aHATHI

DOopMBI KOHTPOJISA

KomneTeHiuu

Jlekiuu
+ | IIpakTuyeckure 3aHATHS
+ | CamocTosiTesibHas pabota

OK-7 + Otyet o UHAUBUYATIbBHOMY
3a/aHut0, KoHcrekT

CaMOTIOATOTOBKU

OIIK-5 + + + Otuer 110 VHAWBUAYalIbHOMY
3a/laHKI0, KOHCITeKT
CaMOITOArOTOBKU

6. IHTepaKTUBHBbIE MeTOABI U (hOPMBbI OPraHU3aIUU 00yYeHHs
He npegycmorpeno PYII

7. JTabopaTopHBINA NMPAKTUKYM
He mipegycmotpeno PYII

8. IlpakTHYecKue 3aHATHSA
CopeprkaHye MpaKTUUeCKUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHUYeCKUx paboT

Hassanus paszenos CopeprkaHye NpaKTUYeCKUX 3aHATUN

TpyzoeMKOCTb,
q
dopmupyeMmbie
KOMITeTeHLIUU

3 cemecCTp

—_
(@)

1 MHOXecTBa U uX crielfudpuKarum. OripejiesieHrie MHOKeCTBA Y OrepaLyu OK-7
PesnsitiuoHHas anre6pa. HaJl MHO)XecTBaMU. /lnarpammel BeHHa-
Ounepa. [IpsiMble npor3seseHUs
MHOKecCTB. TeopemMa 0 MOLL{HOCTH
MHOYXeCTBa, 00pa30BaHHOTO IEKaPTOBBIM
MpOKM3Be/IeHUEM N MHOXKECTB.
OTHOIIeHUs, CBOMCTBA OTHOIIIEHUH.
CrieriasibHble OMHapHBIe OTHOLIIEHUS,
CBOICTBA OMHAPHBIX OTHOIIEHUM.
PensitivonHast anrebpa. Cesizb
PeJISIIIUOHHOMN a/ireOphbl U PeSIIMOHHBIX
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0a3 maHHbIX. CBA3b peSIMOHHOM
anreOpbI U PeJIIMOHHBIX 0a3 JaHHbBIX.
Pemrenue TUnoBeix 3agau. @opmanusarys
MpaKkTUYeCKuX 3azjau.

Wroro 16
2 Anrebpa JIOTUKH, JTOTUYeCKue [IpencraBneHue noruueckux QyHKLMN 8 OK-7,
GbyHKLMM. pas3nuyHbIMU (hopMy/IaMHu. OIIK-5

OKBUBaJIeHTHbIe (PaBHOCHU/IbHbIE)
¢byHKUMU. [IBOMiCTBeHHbIe (DYHKLIWH.
CrieLiuasibHble pas/ioKeHusI
nepek/IrouaTeIbHbIX (YHKLIMH.
CogeplieHHble HOpMaJbHbIE (POPMBL.
MuHuMM3aLUsS
noruveckux(repekitoyarenbHbIX)
byHKUMH. MeTouKa npeiCcTaB/1eHus
byHKLMY B BU/je 1To/inHOMa JKeraikuHa.
Cas13b OysieBoii asreOpbI U TEOpUA
MHOJKeCTB.

Htoro

3 OCHOBBI KOMOMHATOPHKH. OO11re ipaBU/Ia KOMOMHATOPHKHU. THITBI 4 OITK-5
pacctaHoBOK. [Tpou3Bogsiiye hyHKIHH.
TUIOBBIE 33/IaU U UX PeIleHMUsI.

Nroro
4 OCHOBHbIe MOHATUS TeopuU rpadoB. | DeMeHThl Teopur rpadoB. OCHOBHbIE 8 OK-7,
orpesiesieHus:, TUTIBI rpadoB. Criocobbl OIIK-5

3aZlaHus TpadoB. AJITOPUTMBI
orpeiesieHus MyTel U KpaTJyaniimx
nyTeli B rpadax. [TpuHimn
JIMHaMM14eCKOro MporpaMMHUPOBaHUS U
ero rpUMeHeHue /IJIs1 pellieHust
MpakTUUeCKUX 3a/au.

Htoro 8

Nroro 3a cemecTp 36

9. CamocrosiTesibHast pabora
Buzpl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/CTaB/IeHbI B
tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb M (hOpMHUPYEMbIe KOMITETEHITHH

0 [<5)
= z =
o
S 2 =
Buzbl camocrosTensHOU = > O
Ha3BaHus paszenos g " =T @opMBbI KOHTPOJISA
paboThI o s g
=S a =
=¥ o 2
= S
3 cemecTp
1 MHO)XeCTBa 1 UX IToaroroBka K 18 |OK-7 KoHcmekT
crieliupUKaLim. MPaKTU4Ye CKUM 3aHATUSM, CaMoIIoAroToBku, OTuer
PesnisitiuoHHast anre6pa. ceMHHapam T10 UH/UBU/Ya/IbHOMY
ITpopaboTKa JIEKIJMIOHHOTO 10 3aAaHuIo
Marepuasa

CornacoBaHa Ha noprane Ne 4992 9




Utoro 28
2 Anrebpa /0THKH, [ToaroroBka K 14 |OK-7, Koncrekr
Joruyeckue QyHKIUU. MPaKTUYECKUM 3aHSATUSIM, OIIK-5 CaMOIIOAroToBKU, OTUeT
CceMUHapam 10 UHJVBUya/IbHOMY
[TpopaboTKa eKIIMOHHOTO 4 3a/laHMIO
Marepuasa
Ntoro 18
3 OCHOBBI IToaroroBka K 12 | OIIK-5 Koncnekr
KOMOWHATOPUKH. MpaKTU4Ye CKUM 3aHATUSIM, CaMorioAroToBku, OTuet
ceMHHapam 10 UH/UBUYaTbHOMY
HU
ITpopaboTKa JeKIIMOHHOTO 6 3a/laHMIo
Marepuasa
Utoro 18
4 OCHOBHBbIE TIOHATHS ITogroroBka K 16 |OK-7, KoHncriekT
Teopuu rpadoB. MpaKTUYe CKUM 3aHATUSIM, OIIK-5 CaMoIioAroToBku, OTuet
ceMHHapam 10 UHAWBUAYaTbHOMY
HU
ITpopaboTKa JIeKIMOHHOTO 10 3a/laHMIo
Marepuasa
Utoro 26
Wroro 3a cemecTp 90
[ToaroroBka K 3K3aMeHy 36 JK3aMeH
Ntoro 126

10. KypcoBas pabora

He npegycmorpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/jbHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIEHKH /IJIsT 3JIEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| 6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
3 cemecTp
Koncnekr 10 16 10 36
CaMOIIOZIrOTOBKH!
Ortuer 1o 12 10 12 34
WH/VBUlyaJIbHOMY
3a/JaHUI0
VToro MakCumyM 3a 22 26 22 70
Tepuo/,
JK3aMeH 30
Hapacraroym utorom 22 48 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
10
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. ManbueB A.W. [TuckpeTHas MaTemMarvKka: yue0. mocobue. — W3z, 2-e, ucnp. — CI16.: JIAHB,
2011. — 304 c. [OnekTpoHHBI! pecypc]. - http://e.Janbook.com/view/book/638/
2. Muxkonu C.B. [luckpeTHasi MaTeMaTHKa /i OakasaBpa: MHOXKeCTBA, OTHOLIEeHUs, (QyHKIUH,
rpader:  yueb. mocobue. — CII6.: JIAHb, 2012. - 192 «c¢. [OnekTpoHHBIi pecypc]. -
http://e.lanbook.com/view/book/4316/

12.2. lonosiHMTE/ILHAA JIUTEpaTypa
1. KombinoB B.M. Kypc auckpeTHoli MaTeMaTvku: yueb. mocobue. — CI16.: JIAHB, 2011. — 208
c. [DnexkTpoHHbIi pecypc]. - http://e.lanbook.com/view/book/1798/

12.3. YueOHo-MeTOJUUECKOE MTOCOOHEe ¥ MPporpaMMHoe obecreyeHune
1. [IuckperHas wmareMaruka: MeToguueckre yKasaHUs K IIPAKTUUECKUM 3aHATHUAM  /
Konechmkoa C. WM. - 2012, 31 c. [DneKkTpoHHBIM pecypc] - Pexum  jocTynma:
http://edu.tusur.ru/publications/937, cBoOOAHBIIA.
2. JIuckpeTHasi MaremaruKa: MeToAduyeckKrue yKasaHMsi K CaMOCTOsTelbHOM pabore /
Konecuukoea C. WM. - 2012, 18 c. [OnekrpoHHeii pecypc] - Pexum gocrtyna:
http://edu.tusur.ru/publications/933, cBoO60AHBIM.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. TlouckoBas cucTtema google.ru

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
[Ipu BBITIO/IHEHNS TIPAKTUYECKUX 3a[jaHUM 10 JUCLIUIIMHE UCTO/b3YITCA NepcoHanbHble DBM c
nipotieccopamu Pentium 4 u Bbillle, onepaljioHHasi cuctemMa MS Windows XP/7.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPUJIOKeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHa11H.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
JlucKpeTHasi MaTeMaTuKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT
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PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

Kadenpa: IMUC, Kadegpa 3xkoHOMHUECKON MaTeMaTHKH, HH()OPMAaTUKH U CTaTUCTHUKH

Kypc: 2
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Pa3paboTumku:
— gporeHT Kad. DMUC IllensmuHa E. A.

JK3aMeH: 3 ceMecTp

Tomck 2016
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

camoo0pa30BaHUIo.

OK-7 Crioco6HOCTh K CaMOOpPraHU3alid U

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

0e30I1acHOCTH.

OIIK-5 CriocoOHOCTE pelraTh CTaHAApTHBIE 3a7jaur
npodeCcCUOHa/IBHOMU JleATeNIbHOCTU Ha OCHOBE
rHGMOpPMaI[MOHHOM 1 61bMorpaduueckoit
KYJIBTYPBI C IpUMeHeHreM UH(OPMalMOHHO-
KOMMYHUKAL[MOHHBIX TEXHOJIOTUH U C YYeTOM
OCHOBHBIX TpeOoBaHMI MH(OPMALIOHHOM

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 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KpPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
yPOBeHb) Y TeopeTHue CKUMH NpPaKTUUeCKUX YMEHUM, | IPOBOAUT OLIEHKY,
3HaHUSIMM B TIpe/ieiax TpeOyeMbIX /ISl Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHNH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
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YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/ieiax
r3yuaemoii obsactu

MpaKTUueCKUX yMeHHWH,
TpeOyeMbIX /JIs pelleHust
orpeie/ieHHBIX MpobieM B
obs1acTv UccieOBaHuUs

3aBepIllleHue 3a4d4 B
HnccieqoBaHUH,

TIPHUCITOCab/IBaeT CBOe

MOBe/IeHue K
00CTOATe/IECTBAM B
pereHUH TIpo6siemM

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6nagaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
IS BBITIOJTHEHHS TTPOCThIX
3ajay

PaboraeT npu nipsiMomM
HaOJ/TFOIeHUH

Tabuia 3 — Orarbl

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OK-7
OK-7: CiocoOHOCTb K CaMOOpTraHM3aliy ¥ CaM000pa30BaHHUIo. .
Iyt bopMUpOBaHUS KOMITETEHIIUM HEOOXO[UMO OCYIIIeCTBUTh Psifl 3TANOB. DTarbl (HOPMUPOBAHKS
KOMTIETeHI[UM, TIpUMeHsieMble [/l 3TOr0 BW/bl 3aHSATHUM U UCIO/b3yeMble CpeJCTBa OLIeHUBaHMUS
npe/icTaB/ieHbl B Tabsurie 3.
OpPMMPOBaHUs KOMITeTEHLIUY M UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUsI

camMo00pa30BaHusl TIPH
W3yueHUH AUCKPETHOU
MaTeMaTHKY;

CaMOCTOSITeJIbHOTO
obpa3oBaHus TIpH
W3y4YeHUU JUCKPETHOU
MaTeMaTHKU;

CocraB 3HaThb YmeTb Bnanets
CopepxaHue OCHOBHbIE KDUTEPUU MPUMEHSITh METO/bI criocobamu
3TaroB yPOBHsI 00pa30BaHus /IS | OLIEHKHU Y TJITAHUPOBaHMS | CAMOOPTaHU3aIuu U
MpOBeJeHUs pecypcoB Ajist camoo0pa3oBaHus;

Buapbl 3aHaTHI

* [IlpakTnueckue

 IlpakTuueckue

¢ CamocTosTe/bHaa

3aHSATUS; 3aHSATHUS; paborta;
* Jlekuuu; * Jlekuuu;
* CamocTrodTesbHas * (CamocrosiTe/ibHast
paborta; pabora;
* [loaroroBka K * TloaroroBka K
JK3aMeHy; JK3aMeHy;
Wcnons3yemblie * OtueT o * OtyeT no * Oruert no
CpefCTBa VHJVBUlyaJIbHOMY VHJVBU/lyaJIbHOMY WH/MBU/1ya/IbHOMY
OlL|eHHBaHUs 3a/IaHUI0; 3a/IaHUI0; 3a/IaHUIO;
* Koncnekr * KoHcriekt * DK3aMeH;
CaMOITOATOTOBKY; CaMOITOATOTOBKY;
e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWUS [aHHOM KOMITeTeHLIMM T[pHBeJleHa B
Tabmmie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OTMMuHO * criocobamu

(BBICOKMI YPOBEHb)

* pa3/iMuHble KpUTEPUU
YPOBHSI 00pa30BaHusI MPU
CaMOCTOSITE/IBHOM
M3y4YeHUH Pa3/iesioB
JVMCKPETHOM
MaTeMaTHKW;;

* MEeTO[UKHU
CaMOCTOSTE/TEHOTO

* TIPUMEHSITb OCHOBHbIE
TOHSITUS JUCKPETHOMN
MaTeMaTHKH NPy
CaMOCTOSITeJTbHOM
pelleHUH NpaKThYeCKUX
3a7au;;

* TIPUMEHSITb METOAUKH
CaMOCTOSITeJTbHOTO

CaMOOpraHu3alu 1

camoobpa3oBaHusi 1pU

CaMOCTOSITe/IbHOM
V3y4eHUU pasfesioB
JVCKPEeTHOU
MaTeMaTHKWU;;
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V3yueHus IPUHLIMIIOB V3yueHusl IPUHLIMIIOB
PEeJISIIIMOHHON a/redphl, PEeJISIIIMOHHON anredphl,
anreOpbI JIOTHKH, anreOpbI JIOTHKH,
KOMOMHATOPYKH, TEOPUU | KOMOWHATOPHKH, TEOPUH
rpacos;; rpaos;;
Xoporo (6a30Bbli | * KpUTepHUH yPOBHS * TPUMEHSITh OCHOBHBIE | * criocobamu
YPOBEHb) oOpa3oBaHus TIPU TIOHSITUS IUCKPETHOM caMoOpraHusalyu 1
CaMOCTOSITe/IbBHOM MaTeMaTUKH! TpU camoobpa30BaHus MPH
V3yUeHWH pa3esioB CaMOCTOSITE/IbHOM pabote B KOMaH/ie Tipu
[IVCKPETHOM pelLlleHUH MPaKTUUeCKUX | HU3YUYeHUU pasZiesioB
MaTeMaTHKH;; 3ajau;; JICKPETHOU
* MEeTOAVKU * MPHUMEHATb METOAUKN | MaTeMaTHKH;;
CaMOCTOSITe/IbHOTO CaMOCTOSTE/IbHOTO
V3yueHusi IPUHLIMIIOB V3yueHusl IPUHLIMIIOB
PEeJISIIIMOHHON a/reOpbl M | PesILiMOHHOM anredphl U
anreOpwI JIOTHKU;; anreOpbI JIOTHKU;;
YIOB/IETBOPUTE/IBH | * KPUTEPUM YPOBHS * TPUMEHSATb OCHOBHBIE | * CrlocobaMu
0 (TTOpOroBkIi oOpa3oBaHus 1Py TIOHATHS AUCKPETHOM CaMOOpra"m3aLyi u
ypOBEHb) CaMOCTOATe/IbHOM MaTeMaTHKH IpH caM006pa30BaHI/IH npu
V3yUeHHH pa3esioB CaMOCTOSITE/IbHOM paboTe B KOMaH/ie U 10[
[IVCKPETHOM pellleHUH MPaKTUUeCKUX | PYKOBOACTBOM IpHU
MaTeMaTHKH;; 3ajau;; M3y4YeHUH pasesioB
JIICKPeTHOU
MaTeMaTHKU;;
2.2 Komnerennua OITK-5
OIIK-5: CrnocoOHOCTh peliaTh CTaHJAPTHBIE 3aJaud TIPOGeCCHOHA/LHOW [1esTe/IbHOCTA Ha

ocHOBe WH(MOpPMALIMOHHON U Oubnuorpadguueckoil Ky/lbTypbl C TpUMeHeHHeM HWHGOPMaLMOHHO-
KOMMYHUKAL[IOHHBIX TeXHOIOTHI 1 C yUeTOM OCHOBHBIX TpeOoBaHU MH(MOPMAIIOHHOM 6e30T1acHOCTH. .

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMITeTEHL[UH, TIPUMEHsieMble [JIsi 9TOTO0 BBl 3aHSATHH U MCIIONb3yeMble CpefCTBa OL|eHWBaHUS

TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

TeXHOJIOTUU TIOWCKA U
aHasm3a UH(opMauy, a
TaK)Xe OCHOBHbI®
TIPUHITUTIBI
H“H(OpMaI[MOHHOU
Ge3oracHOCTH TIpU
CO3JaHUU
BBIUMC/TUTE/TEHBIX
CTPYKTYp, aJITOPUTMOB 1
nporpamMm 06paboTKu
vH(opmMaluy;

HeoOXOMMOCTH 3all[UThI
VH(OpMaLu Npu
CO3JaHU1
BbIUNC/TATE/TEHBIX
CTPYKTYp, aJITOPUTMOB U
nporpamMm 06paboTKu
vHdopmaluy;

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue COBpEMeHHbIe MIPUMEHSTb METO/bl nepesjoBbIMU
3TaroB KOMIbIOTEPHbIE OLIeHKH Ba)KHOCTH U TeXHOIOTUSIMU

KOMIUIEKCHOTO aHa/in3a
TOWCKOBOM MH(bOpMaLir
TIpY TIPUHATUN
apryMeHTUPOBaHHBIX
pellieHUH U criocobamu
obecrieueHust
H“H(OpMaI[MOHHOU
Ge30rMmacHOCTH TIpU
CO3[aHUU
BBIUNC/IUTE/TEHBIX
CTPYKTYp, aJITOPUTMOB U
nporpamMm 06paboTKu
rvHpopmaluy;

Bunbl 3aHATHI

* IlpakTnueckue
3aHATUS;
* Jlekuuy;

 IlpakTuueckue
3aHATUSA;

* Jlekuuy;

* CamocTosTenbHas
paborta;
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¢ CamocTodTe/NbHasd

e (CamocrosiTennbHag

pabora; pabora;
* [loaroroBka K * TlogroroBka K
JK3aMeHy; 9K3aMeHy;
Hcronb3yemble * Otyet no * Otyer no * Otyet no
CpeacTBa UHAWBHya/IbHOMY UHAVBUYya/IbHOMY UHJUBUya/IbHOMY
OLIeHMBaHUSA 3a/laHHUIO; 3a/laHHUIO; 3a/laHHUIO;
* Koncnekr * KoHcriekT * DK3aMeH;
CaMOMO/TOTOBKY; CaMOMO/TOTOBKY;
* DK3aMeH; e 3JK3aMeH;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OL[eHMBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OTryHO * CBOOOZIHO BafIe€T

(BbICOKMI YPOBEHB)

* pasnuYHbIe
KOMTIbIOTepHbIe
TEXHOJIOTMU TIOUCKA U
aHasiM3a UHGoOpMaIuu
JUIST U3yUeHUsT Pa3/iesioB
JIMCKPeTHOMN
MaTeMaTHKU;;

* OCHOBHBIE TIPUHIIUTIBI
rH(OpMaI[MOHHOU
Ge3omacHOCTH TIpH
CO3JaHUU
BBIUNC/TATE/TEHBIX
CTPYKTYp, aJiTOPUTMOB U
nporpamMm 06paboTKu
vHdopmaluy;;

* crnocoObl 3ajaHus
MHO>XeCTB, OCHOBHbIE
orepaliy Hajl HUMH,
OTHOIIIEHUsI MEXY
3/IeMeHTaMH MHOXKECTB,
1X CBOMCTBA W BU/IbI
OTHOIIIeHMI, HeUeTKHE
MHOXXeCTBa; ;

* OCHOBHBIE TIOHSITHUS
KOMOWHATOPUKY; ;

* OyneBbl PyHKIMU U
OCHOBHBIE JIOTHYE CKHe
orepaLuy; ;

* OCHOBHBIE TIOHSTHUS
TeopuH rpadoB, CBSI3HbIE
rpadsl, ©30MoppuM
rpagos; ;

* MEeTO/Ibl PellleHusT
9KCTpeMasIbHbIX
(onTUMM3AL[OHHBIX)
3a/jau Ha rpadax,
aJITOPUTMBI PaCKpPacKH
BepIIWH U pedep rpada;;

* OCYLLeCTB/ATh MOMCK
Y aHanm3 uHdopMaLu
JJ1s1 U3yueHUs pa3[iesioB
JIMCKPeTHOM
MaTeMaTUKU;;

* TIPUMEHSTb MEeTO/IbI
OLIeHKHU Ba)KHOCTH U
HEeoOXOAMMOCTH 3alUThI
vH(dOopMalu npu
CO3[aHUU
BBIUMC/IUTE/TEHBIX
CTPYKTYP, aJATOPUTMOB U
rporpamMm 06paboTKu
VMH(pOopMaLuy;;

* pellaTh psifi TUTIOBBIX
3a/iau (JIoruveCcKux,
KOMOWHATOPHBIX,
PEeKYPCHUBHBIX);;

* (dopMyaMpoBaTh U
JIOKa3bIBaTb OCHOBHbIE
pe3y/ibTaThl U3y4aeMbIX
pas/iesioB JUCKPeTHOM
MaTeMaTUKU;;

* TpefCTaB/AThL OyseBbie
(GYHKLMM C TIOMOLL[bIO
CXeM U irarpamm;;

* TIpe/CTaBJIsATh
OVHapHbIe OTHOIIEHUS B
BU/e Tabmuil, TpadoB;;

* yYMeTb I10JIb30BaThCs
aJrOpUTMaMHU TIOMCKa
ONTUMaJILHBIX Ty Tel B
rpadax, peliarb
ONTUMU3AIIMOHHBIE
3a/lauu: TPAHCTIOPTHEIE
3a/laui, 3alauy CeTeBOro
TJTaHUPOBAHUS;

* WCII0/Tb30BaTh

KOMITbIOTePHBIMU
TEXHOJIOTHSIMU TIOUCKA U
aHasm3a UHGopMaru
TIpU U3yUeHUU
JIWCKpeTHOM
MaTeMaTHKU;;

* CBOOOZIHO BIafIe€T
repesioBbIMU
TeXHOJIOTHSIMU
KOMIIIEKCHOTO aHaim3a
MOKWCKOBOM UH(pOpMaLK
TIPU TIPUHSTUU
apryMeHTUPOBaHHbIX
pelilieHri U criocobamu
obecrieueHUs
“H(OopMaIMOHHOM
Ge3omacHOCTH TIpU
CO3JaHUU
BbIUHC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB U
rporpamm 06paboTKu
vH(opMaluu;;

* MEeTO/|JaMH PelIeHHUs
KOMOWHATOPHBIX 3a/1a4;;
* OCyILeCTB/IEHHUEM
OCHOBHBIX OTlepariuii Haj
MHO>Ke CTBaMH,
pelleHreM CUCTEM
ypaBHEHUH,
HCCIIeJOBaHUEM
OWHApHBIX OTHOIIIEHHUH, B
TOM UHCJIe
CrielivabHbIX;;

* TMOCTpOeHWeM Tabsvi]
HMCTUHHOCTH JIOTHYe CKUX
yHKLHH,
9KBUBaJIEHTHBIX
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* TPUHLUI TOJIOYKEHHUS U METO/[bI rpeoOpa3oBaHui,
IUHaMHU4e CKOTrOo JIMCKpeTHOM MaTemMaTuku | noctpoeHreM CKH® u
TpOrpaMMHUPOBaHNS;; JJIsL pelleHus COH®, MuHAMM3aLIMA
MpaKTUYeCKUX 3a/1ay;; Oy/ieBbIX DYHKI[HUI;;
* pacrno3HaBaHUEM TUIa
KOMOWHATOPHBIX
pacCTaHOBOK,
MpYMeHeHHeM
W3BECTHBIX (opMyIi
rozicyeTa UX KOJM4YeCTBa,
dhopMyn BKIHOUEHUS U
WCKJIFOUeHHs1, KPyTrOB
Juinepa;;
Xopow1o (6a30BbIil | ¢ OCHOBHBIE TOHATHS * OCYILECTB/IATh TOUCK | * BajieeT
YPOBEHb) Teopuu rpadoB, CBsI3HbIe | W aHa/IU3 UH(OPMaLIUK KOMIbIOTePHBIMU
rpadsl, ©30MopPusM J/1s1 U3y4eHUs paszesioB TEXHOJIOTUSIMU TIOMCKa U
rpacos; ; JIMCKPeTHOM aHaiu3a uHpopmaru
* pa3jIuyHble MaTeMaTUuKu;; Mpyu U3yuyeHnun
KOMIbIOTEPHbIE * TIPUMEHSITb METO/IbI JMCKPETHOM
TEeXHOJIOTUM TOUCKA U OLIeHKU Ba)KHOCTHU U MaTe€MaTHKH;;
aHaim3a uHpopmaum HEOOXO[UMOCTH 3alllUThl | * BJIAZieeT MepejOBbIMU
JJ/1s1 U3yUeHUs paszeoB vHdOopMalu npu TEXHOJIOTHUSIMU
JMCKPETHOM CO3/jaHHHU KOMILJIEKCHOTO aHa/m3a
MaTeMaTUKU;; BbIUMC/TUTE/IbHBIX TIOMCKOBOW MH(OpMaIUn
* OCHOBHbIE MPUHIUILI | CTPYKTYP, aATOPUTMOB M | TIPU NPUHATHA
MH(OPMaL[MOHHON nporpamm 00paboTku apryMeHTHPOBaHHbIX
6e30MacHOCTH TIpU vHbopMaluy;; pelleHni U Criocobamu
CO3/jlaHHU * pelIaThb psifi TUIIOBBIX | ObecrieyeHus
BbIUHC/TUTE/IbHBIX 3a/1a4 (JTIOTUYeCKUX U MH(OPMALIMOHHOM
CTPYKTYD, alTOPUTMOB U | KOMOMHATOPHBIX);; 6e3011aCHOCTH TTPH
rporpaMm 06paboTKu * (OpMyIUpOBATH CO37IaHUM
I/IH(i)OpMaL[I/II/I;; OCHOBHBIE pe3y/IbTaThl BBIUNCJ/INTE/TBHBIX
* crocoObl 3a/jaHuUs v3yuyaeMbIX pas/esioB CTPYKTYp, a/I'OPUTMOB 1
MHO)XeCTB, OCHOBHbI€ JVCKPETHON nporpamm o6paboTKH
onepalyy HaJl HUMH, MaTeMaTHKW;; MH(pOpMaLK;;
OTHOLIEHUSA MeXOYy * MpeJCTaB/IATh 6y]]eB]:,1e ¢ MeTOJaMH pelleHHs
3/IeMEeHTaMU MHOXXKECTB, (YHKLMH C TIOMOLLBIO KOMOMHATOPHBIX 3a/ja4;;
HNX CBOUCTBA U BUbI CXeM U guarpamMm;; ¢ OCyljecCTB/IeHrueM
OTHOLLIEHUH; ; e LICIIO/JB30BaTh OCHOBHBIX OTepaLyi Haf
¢ OCHOBHbIE TTOHATUSA MOJIOYKeHUS Y MeTO/bI MHO’KeCTBaMH,
KOM6I/IHaTOpI/IKI/I; 5 AHCKPETHOﬁ MaTreMaTuky | PelIeHHeM CHUCTeEM
* OyneBbl PyHKIMU U [UIS1 pelleHus yPaBHeHHH,
OCHOBHBIE JIOTUUECKHEe MpaKTAUYeCKUX 3a7au;; uccieoBaHrieM
oreparnuy; ; OVMHApPHBIX OTHOIIIEHU;;
* TIOCTpOeHHeM Tabui]
WCTUHHOCTU JIOTUYe CKUX
yHKL{MH,
9KBHBaJ/IEHTHBIX
ripeoOpa3oBaHui,
nocrpoenueM CKH® u
COH®D;;
YI0BNIETBOPUTE/IBH | * pa3/THyYHbIe * OCYLeCTB/IATH IIOMCK * Bajeetr
0 (TTOpOroBEIi KOMIbIOTEPHbIE Y aHa/iu3 uHdopMaLu KOMIbIOTePHBIMU
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YPOBEHb)

TEXHOJIOTHU TIOMCKa U
aHasM3a MH(GOpMaL U
JJ1s1 U3yueHus paszienioB
JVCKPETHOM
MaTreMaTHKY;;

* OCHOBHbIE TPUHLIUIIBI
MH(OPMaL[MOHHON
0e30I1acCHOCTH MPH
CO3[,aHUU
BBIYMC/TUTE/TBHBIX
CTPYKTYp, aJiTOPUTMOB U
rporpaMm 06paboTKu
MH(popMaLuy;;

* CrocoOkl 3alaHUS
MHO>XeCTB, OCHOBHbIE
oreparvy Hajl HUMHY,
OTHOLIIEHHUsI MEXY
3/IeMeHTaM1 MHOXKeCTB,
WX CBOMCTBA U BU/IbI
OTHOLLIEHUI; ;

* OCHOBHbIE TTOHATHS
KOMOWHATOPHKY; ;

* OCHOBHBIE JIOTHYeCKHe
oriepaLuu;;

JJ1s1 U3yueHus pasziesioB
JVCKPETHON
MaTreMaTHKU;;

* TPUMEHSTb MeTO/bI
OLIeHKHU Ba)KHOCTH U
He0OXOMMOCTH 3alI[UThI
MH(pOpMaL1K MpU
CO37laHUU
BBIUMC/IUTE/TbHBIX
CTPYKTYP, aJITOPUTMOB U
nporpamMM 06paboTKu
vHdopMaluy;;

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

* (opMynMpoBaTh
OCHOBHbBIE Pe3yJ/IbTaThl
M3yuaeMbIX pa3/esioB
JIVICKPeTHOM
MaTeMaTHKU;;

* HCTOJIb30BaTh
TIOJIOXKEeHUST U METO/IbI
[VICKPeTHOM MaTeMaTHUK1
JUIs1 peLleHust
NpaKTUYeCKHX 3a/ay;;

TeXHOJIOTUSIMU TIOWCKA U
aHasm3a UH(opMaLu
TIpU U3yUeHUH
JIICKPETHOU
MaTeMaTHKu;;

* BajieeT TiepelOBbIMU
TeXHOJIOTHSIMU
KOMIIIEKCHOTO aHajin3a
MOMCKOBOM MH(MOpMaruu
TIPU TIPUHSITHN
apryMeHTUPOBaHHbIX
pelleHni U criocobamu
obecrnieueHust
“H(pOopMaI[MOHHOM
Ge3ormacHOCTH TIpU
CO3JaHUU
BbIUHC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB U
nporpamm 06paboTKu
uHpopMaluu;;

* MeTO/IaMH pellleHust
KOMOWHATOPHBIX 3a/1a4;;
* OCyILeCTB/IEHHUEM
OCHOBHBIX OTIepaLyi Haj
MHO>Ke CTBaMU;;

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
Il peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iad 00yUYeHHsl MCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHUsl WK WHbIe MaTepHhasibl, HeoOXoAUMbIe /1Jisi OLIeHKA 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa

oOpa3oBare/ibHOM MPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY

(opMUpoBaHHsl KOMITeTEHI[MM B TIPOL[eCCe OCBOEHUS

Anrebpanueckye v KapJUHa/IbHbIE OTepPal[iy Hajl MHOYKeCTBaMH.
3aKoHbI anredbpbl MHOXKECTB. YPaBHEHHSI U CUCTEMbI YPaBHEHUM.
BeinosiHeHWe orepaliyy Ha/Jl BbICKa3bIBAHUSIMHU.

Yrpomenue OyseBbix GopMyL.

[TpoBepKa MOMHOTHI CUCTeM (DYHKIIWH areOphl IOTHKH.
Kputrueckue ryTH B ceTeBbIX rpadukax.

Hexommno3uiiys rpagog.

[Toctpoenue octoBa rpada u Kozepea rpada.

3.2 Tembl HHAUBUYa/TbHBIX 3a/lAHUH
MHoO)XeCTBa U oriepaljuu HaJi MHOKecTBaMU. [IluarpamMmmMbl BeHHa-Oiinepa.
[IpsiMble TIpoM3Be/leHHsT MHOXKeCTB. TeopemMa O MOIIHOCTH MHOKECTBa, 00Opa30BaHHOTO

JeKapTOBBIM IIPOM3BeAeHHEM 1 MHO>KECTB.

OTHoOLLIeHUs, CBOMCTBA OTHOILIEHUIA.
CrierjianbHble OMHAPHBIE OTHOILIEHUS, CBOMCTBA OMHAPHBIX OTHOIIEHHUH.
CBs13b peJISIIIMOHHON anreOphl U pesliMOHHBIX 0a3 JJaHHBIX.
[IpencraBneHre  joruueckux  (GYHKIUM  pa3TUUHBIMU

dbopmynamMu.  DKBUBaJIeHTHbIE

(paBHOCH/IBbHBIE) PYHKLMU. [|BOMICTBEHHbIE (DYHKLIUU.

CrierjasibHble pa3/ioyKeHUs MepeK/irouaTe/TbHbIX QYHKLWHN.
CogepleHHble HOpMaJ/lbHbIE (POPMBL.
MetoauKa rpefcras/eHyst (GYHKLMHU B BU/e Mo/IMHOMA JKerankuvHa.
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— Cgs3b Oy/1eBoi anreOpbl M TEOPUH MHOKECTB.

— TlpaBuia koMmOMHATOPUKH. THUITBI PACCTaHOBOK.

— TlpousBogsiiue QyHKIMH.

— BrI00p c Bo3BpairieHreM 1 0e3 BO3Bpall[eHHS.

— Jloka3zaTenbCTBa CBOMCTB COUeTaHUM Ha Oa3e MpPOU3BOASAIINX QYHKIUM.
— OnemeHTbI Teopuu rpadoB. OCHOBHBIe OMpe/ieNieHus], TUTIbI TpadoB.

— Croco6sI 3as1aHust rpadoB.

— AJITOpYTMBI OTIpeiesieHus MyTel U KpaTuaillux myTei B rpagax.

— TlpuHIMN AMHaMUYeCKOro NporpaMMHPOBaHMUS.

3.3 DKk3aMeHaLOHHbIEe BOIIPOCHI

— OripeneneHe MHOXeCTBa, 3/eMeHTa MHOXeCTBa, TIOAMHOXKECTBA, CHOCOOBI 3aJjaHus
MHO)KecTBa. Ormepaijuv 00beJMIHEeHUSs], TlepecedyeHus, pa3HOCTH, AoroaHeHusi. CBONCTBA orepailyii Haf
MHOXXeCTBaMu. /Ilnarpammel BeHHa.

— Ilpsmbie mnpousBefeHusi MHOXeCTB. OripezeneHde MPSIMOTO TIpou3BefieHus. lIpumMepsl.
Teopema 0 MOILIHOCTHA MHOXKeCTBa, 00pa30BaHHOI0 /1eKapTOBLIM IPOM3Be/ieHreM N MHOXKeCTB.

— OTHoIlIeHus, CBONCTBa oTHoIIeHnH. ObpatHoe oTHoIeHHe. O6pa3 1 rpoobpa3 MHOKecTBa A.
Ob6nacte oripeneneHdss ¥ 00/1acTh 3HaueHUsT OWMHAPHOTO OTHOIIeHWS R. KOMITO3WIMSI OTHOIIEHUA.
Onpenenenve QyHKIMHA U 0TOOpakeHus1. [ToHsATHe 0OpaTHOM (DYHKIHH.

— BsaumHOO#HO3HAuUHbIE COOTBETCTBUSI U MOIIHOCTM MHOXKeCTB. TeopeMbl W MOILHOCTU
MHOXKECTB, MeXJy KOTOPbIMU CYIeCTByeT B3aMMHOOZHO3HAYHOe COOTBETCTBUE, O KOJIWYECTBE
TIOJMHOKeCTB KOHEYHOT0 MHOKeCTBa. [IOHSATHSI paBHOMOLLIHBIX MHOKECTB, CUeTHBIX MHOKeCTB. TeopemMa
Kanropa.

— CnenuanbHble OWHapHBIE OTHOLIEHMs], CBOWCTBA OWHApPHBIX OTHOILEHUM: pedieKCUBHOCTH,
aHTUpe(IeKCUBHOCTb, CHMMETPUUHOCTh, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb, aHTUTPAH3UTHUBHOCTb.

— OrHoleHue 3KBUBa/eHTHOCTU. OTHOIIeHHe MOpsiiKa: MOHATHe TNpeAropsiZika Ha MHOXXeCTBe
A, 4YacTMUHOTO TIOpSIKA, JIMHEMHOTo Topsifka. [TOHATHUST HaWOOMbIIETr0 W HAWMEHBIIETO 3/ieMeHTa
YaCTUYHO yTOPSJ0YEHHOTO MHOXKeCTBa.

— PensitiuoHHas anrebpa U CBsi3b C peJILMOHHBIMU 06a3aMu JIaHHbIX.

— Anrebpa noruky, norudeckve (QyHKOWW (WM TiepeksTouaresibHble (PyHKLIMH U CIOCO0BI WX
3aganus). Cynepno3unuu u ¢popmysbl. [IpefcraBieHure noruueckux (PyHKLUN pa3mUUHbIMUA (OPMYIaMHU.
OKBUBajieHTHbIe (paBHOCU/IbHBIE) (PyHKIMU. CylllecTBeHHble U (PMKTUBHbIE lepeMeHHble. [|BOICTBeHHbIe
OyHKLIUU.

— byneBa anrebpa GyHKUME ¥ SKBHBaJeHTHbIe TIpeoOpa3oBaHusi B Hell. OmpezesieHre Oy/eBOM
anrebpbl  pyHKMiL. OCHOBHBIE CBOWCTBA (aKCHMOMBI) Oy/JeBBbIX OIepaldi: acCOLMaTUBHOCTD,
KOMMYTaTUBHOCTb, AUCTPUOYTUBHOCTH, NpaBU/a e MopraHa u T.[. [IpaBuia oACTaHOBKY U 3aMeHBbI.

— CrenuanbHble pas3fioXkKeHHsl TepekstodaTesibHbiX  (QyHKLU. CoBeplleHHble HOpPMajbHbIe
dopmel. OripesiesieHUs] COBepILIEHHON AW3BIOHKTUBHOM HOpMasibHOM ¢dopmbl (CAH®P) u coBepiiieHHOM
KOHBIOHKTUBHOW HopMasibHOW (opmbl  (CKH®). CocraBnenne CAH® u CKH® mno Tabmuam
vuctuHHOCTU. [lpuBegenne kK C/JH®. [loHATHe [OU3bIOHKTHBHOM HOpMasibHOM (opmbl  (JHD).
[Toctpoenne [JH® c momouipi0 SKBUBaJIeHTHBIX Mpeobpa3oBanHuii. [lepexos OT KOHBIOHKTUBHOMW
HopMasibHOM (opmel (KH®) k [JH®. IlpaBuno «paciiervienusi» s riepexoga or JH® k CAHO®.
IIpuBenenue kK CKHO.

— Tlonsitue KH®. [MToctpoenne KH® c nmoMoriibio 3KBUBa/IEHTHBIX TIpe00pa30BaHMii, TIepexo/ OT
OH® k KH®. IIpaBuno «paciieruienus» s nepexona or KH® k CKH®.

— MuHuMu3aMs  JloruuecKux(repeksitouaTtesibHbix) (yHKUMiA. Teopema O BO3MOXKHOCTH M
O[HO3HAYHOCTH TIpe/ICTaB/AeHUs] JIOTUUeCKUX (YHKLUMHA B BHUJE COKpAlleHHOW [U3bIHOHKTHBHOM
(KOHBIOHKTUBHOW) HOpMasibHOW ¢opmbl. [loHaTve wuMIMKaHTel. TynukoBele [H®. T[lonsthe
muHuManbHol [TH® (MIH®). I'padmueckuii criocob moctpoenrie MIH®.

— IlonHota cucremsl nornyeckux ¢GyHKUMNA. [ToHSITUe MOMHOM CUCTeMbl JIOTMUeCKUX (QyHKI[HI.
Teopema 0 QyHKIMOHa/ILHOM TIOTHOTE.

— Onpenenenve 6a3uca. [Tpumeps! GyHKIIMOHATBEHO-TIONMHBIX 0a3ucoB. CBsi3b OyneBol anreOphbI
U Teopud MHOKecTB. [loHsitue OyneBoii anrebpel MHOKecTB. Teopema 06 u3oMopdHOcCTH OysieBoit
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anreOpbl IOTHYeCKUX QYHKIUHN 1 Oy/eBOM anreOpbl MHOXECTB.

— Pa3pemmmMble u Hepa3sperMbie PoOeMbl. CxeMbl aropuTMOB. CXeMbl TIOTOKOB JJaHHBIX.

— OcHOBBI KOMOMHaTOpuKd. OOmue mpaBula KOMOWHATOpHUKH. PdopMysa BK/IIOUEHHH |
BbIK/IFOUeHuM. IlpaBuna cymmel ¥ npousBefeHus. [Ipumeps! perenus 3amay. Kpyru Obinepa. Turibl
PacCcTaHOBOK.

— Pasmemjenuss c TmioBTOpeHMssMA W 0e3 HuX. OCHOBHBbIe TIPU3HAKM pACCTAHOBKHM THIIA
«pa3MellleHUsi C TOBTOpeHUsiMU». TeopeMa O KO/M4eCcTBe TaKMX pacCTaHOBOK. OCHOBHbIE MPU3HAKU
«pa3mellieHust Oe3 MOBTOpeHUi». TeopeMa 0 TIOfiCYeTe Unc/ia PaCCTAHOBOK YKa3aHHOTO THTIA.

— TIlepectaHoBku c TmioBTOpPeHUsIMA U 0e3 HMX. OCHOBHblE TPHU3HAKKA TIepeCTaHOBOK 0Oe3
noBropeHrid. Teopema 0 TiofCUeTe uUWC/IAa PACCTaHOBOK yKa3aHHOro Tuma. IlepecTaHOBKU C
NOBTOpeHUsIMU. TeopeMa 0 TIoficyeTe KOJIMyeCcTBa TakKMX MepecTaHOBOK.

— CoueTaHusi c IOBTOpeHUsIMU U Oe3 HUX. OCHOBHBIE TPU3HAKK COUETaHWM 0e3 TIOBTOpeHUH.
Teopema 0 mofcueTe KO/IMUeCTBa TaKWX coueTaHri. OCHOBHbIE TIPHU3HAKU COYETAHUMN C TOBTOPEHHUSIMHU.
Teopema 0 rozicyeTe KOJIMUECTBa COYETAHUN C TTOBTOPeHUSIMUA. OCHOBHBIE CBOMCTBA COYETaHHUH.

— OnemeHThl Teopuu rpadoB. OCHOBHbIe ompejeneHusi, TMNbl rpados. OmnpeneneHue rpada,
BepIIVHBI, peOpa (Ayru, TeTid, 3BeHa), OTHOIIEHWe WHI[UJEeHTHOCTH, CTelleHb BepIUUHbI. OCHOBHBbIE
tunel rpados (oprpad, Heoprpad, yHurpad, myasrurpad, rnosHeli rpad). MapiipyTsl, 1LjelH, LWKIIbL.
Casi3HOCTb. ['pad THma «JepeBo», 0CTOB, pa3pes.

— Ilnanapueie rpadbl. Criocobsl 3afaHus rpadoB. Marpulla MHLUAEHTHOCTH /ISt
OPMEHTHUPOBAaHHOTO W HeopueHTHpoBaHHOro rpada. Crmcok pebep. Marpuiia CMeXHOCTH ISt
OpPUEeHTHMPOBAHHOTO Y HeOPHeHTUPOBaHHOTO rpada.

— Onpezenenye nmyTel ¥ KpaTualiuyx myTei B rpagax.

— [unHamuueckoe rnporpaMMupoBaHue. PeltieHue 3a/jau Ha ero NMpUHLIUIAX.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsT UCTIONb3YIOTCS CIeAYIOIIHe
MarepHuaJIbl:
— MeTouYeCKre MaTepuasbl, ONpejesollye TpoLeJypbl OLIeHMBaHUS 3HaHWM, YMeHWH,
HAaBBIKOB U (WM) ONbITa [eATeSbHOCTH, XapaKTepU3yIOIIUX 3Tamnbl (Op-MUPOBaHWS KOMITETEHLHH,
corsacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas UTEeparypa
1. ManbueB A.W. [luckpeTHasi MaTeMaTHKa: yue0. mocobue. — 3. 2-e, ucrp. — CI16.: JIAHB,
2011. — 304 c. [DnekTpoHHBIM pecypc]. - http://e.Janbook.com/view/book/638/
2. Mukonu C.B. [luckpeTHasi MaTeMaTHKa Jjisi 6akajaBpa: MHOXeCTBA, OTHOIIIeHUs], PYHKIIWH,
rpapel:  yueb. mocobue. — CII6.: JIAHB, 2012. — 192 c. [OnekrpoHHbIli pecypc]. -
http://e.lanbook.com/view/book/4316/

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. KombutoB B.U. Kypc guckpeTHol MareMaTtuku: yueb. nmocobue. — CIT6.: JIAHB, 2011. — 208
c. [DnexkTpoHHbIi pecypc]. - http://e.lanbook.com/view/book/1798/

4.3. YueOHO-MeTOANYeCKOe M0Co0ue U MPOrpaMMHOe odecrieueHne
1. [JuckperHasg MaTemaTvka: Mertoauueckue yKasaHUsg K IIPAaKTUYECKUM 3aHATHAM  /
Konechmkoa C. WM. - 2012, 31 c. [DneKkTpoHHBIM pecypc] - Pexum  goctymna:
http://edu.tusur.ru/publications/937, cBob6oHbII.
2. JluckpeTHasi MaremaruKa: MeToAduyeckKue yKasaHMsi K CaMOCTOsITellbHOM pabore /
Konechnkoea C. W. - 2012, 18 c. [OnexktponHbii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/933, cBOOOHBIIA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEeMbI
1. TlowuckoBasi cucteMa google.ru
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