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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

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 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 CamocTosiTesibHas paboTa 90 90 4yacoB
5 Bcero (6e3 3k3ameHa) 144 144 4acoB
6 OO0111ast TPyZI0EMKOCTh 144 144 4yacoB
4.0 4.0 3.E

3auet: 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 JUCLIMIUTMHBI cocTaBisieT 4.0 3aueTHbIX eJUHMIIBI W 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
OO611ast TPy10eMKOCTh Yac 144 144
3aueTtHble Eavnnibl TpygoeMKoCTH 4.0 4.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= &
= 8
: L | 2| ws
m e
= § 2 S & % 5
S - A Y
Ne Ha3zBaHusi pa3zienoB AUCLUTUIMHbI 2 5 5 o 0 S
= g = | 50 s £
< 8 28 s 2
2 2 € & =
N
1 | MHoxecTBa U UX crielu(UKaL1K. 6 16 28 50 OK-7
PensitiionHast anrebpa.
2 | Asirebpa NIOTHKY, JIOTUYeCcKre (QyHKIHH. 8 18 30 OK-7, OIIK-5
OcCHOBBI KOMOMHATOPHKH. 4 4 18 26 OITK-5
4 | OCHOBHBI€ TIOHSITHSI TeOpUU rpadoB. 4 8 26 38 OK-7, OIIK-5
Wtoro 18 36 90 144

5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
CojiepskaHue pa3/enoB AUCLUIUIKH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuije 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)

v\ SR~
B hH <
s | E%
CopeprkaHue pasziesioB JUCLIAILIMHBI 110 = > T
Ha3BaHnus pa3zenos AeP pasA et z = o E
JIEKLIUAM ) g g
S =

S8 =9
=Y o g

= S

3 cemecCTp
1 MHoecTBa 1 ux cnefudukaiuu. | OrpezesieHre MHOXeCTBa, 3/IeMeHTa 6 OK-7
PesisitinonHas anre6pa. MHOXXeCTBa, ITOMHO>KeCTBA, CITI0COObI

3a/laHus MHOKecTBa. Ornepaiyu
o0befuHeHus], TiepeceyeHusi, Pa3HOCTH,
nonosiHeHust. CBOMCTBA orepaljyii Haf,
MHOJKeCTBaMu. /JuarpaMmel
Benna.[Ipsimble npousBefeHUst
MHOKecTB. OnpeziesieHne MpsIMOTo
nipou3BefieHus1. [Ipumepsl. Teopema o
MOIITHOCTH MHOYKeCTBa, 00pa30BaHHOTO
JleKapTOBBIM [POW3BE/IeHHEM N
MHOKeCTB. OTHOLIeHHs], CBOMCTBA
oTHomeHui. ObpaTHOEe OTHOILIEHHME.
O6pa3 u npoobpa3 MHOXKecTBa A.
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OO6sacThb onpeesieHst ¥ 00/1aCTh
3HaueHusi OMHAPHOTO OTHOIIEeHUS R.
Kommno3suijus otHolenuid. OripesiesieHye
byHKUU 1 oToOpaXkeHus1. [ToHsTHE
obpaTHOl QyHKIUH.
B3anmMHOOHO3HaUHbIe COOTBETCTBUS U
MOILIHOCTH MHOXeCTB. Teopemsl U
MOIIJHOCTU MHOKECTB, MeXXJy KOTOPbIMU
CyLLleCTBYeT B3aMMHOO/HO3HAUHOe
COOTBETCTBHE, O KOJIMYeCTBe
MOIMHOKeCTB KOHEUHOI'O MHOJKeCTBa.
[ToHsATHS paBHOMOILIHBIX MHOXECTB,
CUYeTHbIX MHOXeCTB. Teopema KaHTtopa.
CrieryiasibHble OMHApHBIE OTHOIIIEHUS,
CBOMCTBAa OMHAPHBIX OTHOILIEHUH:
pedieKCHBHOCTh, aHTHPe()IeKCUBHOCT,
CUMMEeTPUYHOCThb, aHTUCUMMETPUYHOCTb,
TPaH3UTUBHOCThb, aHTUTPAH3UTHUBHOCTb.
OTHoOl1LIeHN e 5KBHBa/IeHTHOCTH.
OTHo11IeHWe MopsiZiKa: TIOHSITHe
MpeAnopsiika Ha MHOXXeCTBe A,
YaCTUYHOTIO TMOPsi/IKa, IMHEHHOTO
riopsizika. [ToHsITHSI HaubOoIBIIIEro U
HavMeHbLIIero 3jeMeHTa Y4aCTUYHO
YIOPsJ0UeHHOT0 MHOKe CTBa.
PensitjuoHHas anrebpa v CBSI3b C
peJISIIMOHHBIMU 0a3aMu JJaHHBIX.

HToro

2 Anrebpa JIOTWKH, JTOTUYeCKHe
(YHKLMH.

Asrebpa JI0TUKY, JIorUdecKkre GyHKIUN
(vnu nepeksrouaresbHble QYHKLWU U
crioco6bl ux 3amanusi). Cynepriosuruy v
¢dopmysnbl. [IpeacTaBnenye 1oruueCcKux
GyHKLMI pa3snUuHbIMU (POpMyIaMu.
OKBUBaJIeHTHbIe (PaBHOCHUIbHbIE)
¢yHkuu. CylljecTBeHHble U (UKTUBHBIE
repeMeHHble. [IBOMCTBEHHbIE (PYHKLIWH.
Bynesa anrebpa dbyHKIuW U
9KBHBaJIeHTHbIE ITPeoOpa30oBaHusl B Hell.
Onpenenenue OyneBo anredpbl
¢yHKUM. OCHOBHbIE CBOWCTBA (aKCUOMBI
) Oy/1eBBIX OTIepariuii: aCCOIMAaTUBHOCTb,
KOMMYTaTUBHOCTb, IUCTPUOYTUBHOCTH,
npasu/a ge MopraHza u T.z1. [IpaBuna
MO/CTAaHOBKY U 3ameHbl. CrieljuanbHble
pasioKeHus TiepeK/IrouaTebHbIX
¢yHkumii. CoBepllieHHbIe HOpMasbHbIe
¢dopmsbl. OripesesieHHs1 COBepILIeHHON
[IM3bIOHKTHBHOM HOPMaJIbHOW (POPMBI
(COH®) u coBepiiieHHOM
KOHBIOHKTUBHOW HOPMaJsIbHOM (pOPMBI
(CKH®). CocraBnenne CAIH® u CKH®
o Tabnmiiam uctTuHHOCTH. [IpUBefeHMe K
COH®. IToHATHe AU3BIOHKTUBHOU

OK-7,
OIIK-5
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HopMasibHOU hopmbl (IHD).
[Toctpoenue IH® c romMo1ibro
9KBUBAJIEHTHBIX TIPe0Opa30BaHUiA.
[Tepexon OT KOHBFOHKTUBHOM
HopMasibHOU hopmbl (KH®D) k [THD.
[IpaBusio «paciiiernieHus» AJisi iepexo/ia

ot IH® xk CAH®. ITpuBenenve kK CKH®.

ITonsitue KH®. IToctpoenve KH® c
MOMOILIbI0 SKBHBa/IeHTHBIX
nipeoOpa3oBanwmii, mepexoz ot JJH®D k
KH®. IIpaBuio «paciierieHus» Ajis
nepexozga or KH® k CKH®.
MuHMMU3aLys
noruyeckux(nepexioyarebHbIX)
¢dbyskmii. Teopema 0 BO3MOXKHOCTH U
OZJHO3HAUHOCTH Tpe/ICTaB/IeHUs
noruveckux QyHKIUI B BUjle
COKpalIlleHHOW [JU3bIOHKTUBHOMW
(KOHBIOHKTHBHOM) HOpMaTbHOUM (hOPMBI.
[ToHsiTHe UMIIIMKAHTHI. TYTIHKOBBIE
OH®. TTonsitne MmuHuMasbHou JTHD
(MOH®). I'paduueckuii criocob
noctpoenne MIH®. ITonHOTa cUCcTEMBI
noruyeckux ¢GyHKUui. [ToHsITHE TTOMHOM
CUCTeMbI JIornueckux GyHKLM. Teopema
0 (PyHKI[MOHA/ILHOM TIOJ/THOTE.
Omnpenenenye 6a3uca. [Tpumepsl
(byHKLMOHAMBHO-TIONHBIX 6a3ucoB. CBsi3b
OyneBoii anreOpbl U TEOPUU MHOXECTB.
[MousiTrie OyneBoit anreObpbl MHOXKECTB.
Teopema 06 nzomopdHOCTH OyeBoi
anreOpbl JIOTHUeCKUX QYHKLIWHN U
Oy/neBoi anreOpbl MHOXKECTB.
PaspelmMble ¥ Hepa3pelliumbie
ripo6sieMbl. CXeMbl anropuTMoB. CXeMbl
MOTOKOB /JaHHBIX.

HToro

3 OCcHOBBI KOMOMHATOPHKH.

OcHoBbl KOMOUHaTOpUKU. ObIHe
nipaBmia KoMOrHaTopuku. dopmysa
BK/TFOUEHUM U BbIK/ItOueHuH. [1paBuia
CyMMBI U Npou3BeZieHys1. [Ipumepsl
peleHus 3ajau. Kpyru Diinepa. Turbl
paccTaHoBOK. Pa3mellieHus c
MoBTOpeHUsIMU U 6e3 HuX. OCHOBHBbIE
NpU3HAaKU PAaCCTaHOBKU THUMA
«pa3MelleHusl C TIOBTOPEHUSIMU».
Teopema 0 KOMyeCTBe TaKUX
pacctaHoBOK. OCHOBHBbIe TPU3HAKU
«pa3MelrieHust 6e3 MTOBTOPEHUIN».
Teopema 0 nozcyeTe ync/ia pacCTaHOBOK
yKa3aHHoro tuna.llepectaHoBKM C
MoBTOpeHUsIMU U 6e3 HuX. OCHOBHBIE
TIPU3HAKU TIepeCcTaHOBOK 6e3

OIIK-5
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rnoBTopeHui. TeopeMa o mojcueTe urca
pPacCTaHOBOK YKa3aHHOIO THIaA.
[TepecTaHOBKM C MOBTOPEHUSIMHU.
Teopema 0 nozcyeTe KOJM4YeCTBa TAKUX
repecTaHoBOK.CoueTaHust C
TIOBTOPeHUsIMU U 0e3 HuX. OCHOBHbIE
MPU3HAKW COYeTaHWM Oe3 TTIOBTOPEHUH.
Teopema 0 nozcyeTe KOJM4YeCTBa TAKUX
coueTaHuii. OCHOBHbIE MIPHU3HAKKU
CcouyeTaHW! € MOBTOpeHUsIMU. Teopema 0
roJicueTe KOJIMUecTBa COYeTaHUM C
noBTopeHUsiMA. OCHOBHbIE CBOMCTBa
couetaHuid. [Tpon3Boasiiye QyHKLINU.
TuroBble 3a/lauv U UX pelleHUs.

HToro

4 OCHOBHbI€e MTOHATUS TeOpUH rpagoB.

OnemeHThI Teopyu rpadoB. OCHOBHBIE
oripeJiesieHus, TUMbI IpadoB.
Omnpenenenue rpada, BepIivHbl, pedpa
(myru, netnu, 3BeHa), OTHOLLEHUE
VHIU/IEHTHOCTH, CTelleHb BepIIMHEI.
OcHoBHble Turbl rpadoB (oprpad,
Heoprpad, yHurpad, Mmyasturpad,
NO/HbIN rpad). MapiupyThl, Ljenw,
LuK/Ibl. CBa3HOCTh. ['pad Tuna «gepeBo»,
0CTOB, pa3pe3. [1naHapHble rpadsbi.
Crioco6sb1 3a1anust rpadoB. Matpuija
VHIU/IEHTHOCTHU [I/151 ODUEHTHPOBAHHOT'O
1 HeopreHTUpoBaHHOTO rpada. Criucok
pebep. Marpuria CMeXXHOCTH JiIsI
OPUEeHTHUPOBAHHOTO U
HEOPUEeHTUPOBAHHOTO rpada.
Omnpegenenyve myTel U KpaTyaullmx
nyTel B rpadax. [InHamuueckoe
rporpaMMupoBaHue. PellieHue 3a/jau Ha
ero NMpUHLMMAaXx.

HNToro

4

OK-7,
OTIK-5

Wroro 3a cemecTp

18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEeXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.

Tabnuiia 5.3 - Pa3gens! AUCLHATIIMHBI M MEXKUCIUIUIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCLUIUIMHBI, [/151 KOTOPbIX
Heo0XoAuMO u3yyeHue 00eCreurBarOLX 1

Ne Hanmenosanne JCLAIIIMH obecreynBaeMbIX JUCLUTLIMH
1 2 3 4
[TpeaiecTByOIIME AUCLUATUIAHBI
1 |/IHHOBaIMOHHbIE TEXHOJIOTUHA + +
2 |Maremaruka +

[Tocnepyroiye AUCLUTIIMHBL
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1 BrlunicivtenbHass MaTeMaTHKa +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCcTBME KOMITeTeHLMM, (OPMHUPYyeMbIX MPHW WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/ieHo B Tabsure 5.4
Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI

Bunpl 3aHATHI

DOopMbI KOHTPOJIA

KomneTeHniuu

Jlekiun
+ | TIpakTryeckrie 3aHATUS
+ | CamocTosiTenibHast pabota

OK-7 + Otuer 1o VHAWBUYalIbHOMY
3a/laHuto, KoHcIekT

CaMOITIOrOTOBKH

OIIK-5 + + + OTuet 1o UHAWBUAYATTBHOMY
3a/laHnto, KoHCIekT
CaMOIIO/ATOTOBKY

6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotrpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
He npegycmotpeno PYII

8. IlpakTHueckue 3aHATUA
CojieprkaHye TpakTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tab6sura 8. 1 — CozeprkaHue MpakKTUUECKUX paboT

Ha3BaHus pa3zenos Copepr>kaHre IPaKTUUECKUX 3aHATUI

Tpyn0eMKOCTb,
q
dopmMupyemMbie
KOMITeTeHLIUU

3 cemecTp

—
(@)]

1 MHoyKecTBa 1 UX crielfudUKaI|u. OnpeneneHvie MHOXKeCTBA U OmepaLiuu OK-7
PensitiuoHHas anrebpa. HaJli MHO>KeCcTBaMU. /luarpamMmel BeHHa-
Otinepa. [IpsiMble TIpoU3BeieHUS
MHOXXeCTB. Teopema 0 MOIIIHOCTU
MHO>XeCTBa, 00pa30BaHHOTO IeKapTOBBIM
TIPOM3Be/[eHHeM N MHOKEeCTB.
OTHOLLIeHUS, CBOMCTBA OTHOLLIEHUI.
CrieryiasibHble OWHApHBIE OTHOIIIEHUS],
CBOMCTBAa OMHAPHBIX OTHOLIIEHHH.
PensitnonHas anreopa. Cesizb
PeJISIIUOHHOMN a/ireOpbl U PeSILIMOHHBIX
0a3 gaHHbIX. CBSI3b PeISILIMOHHOM
anreOpbI U PeJISIUOHHBIX 0a3 JaHHBIX.
Perienne Tunosbix 3agau. dopmasnvsanys
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MpakKTU4YeCKHX 3a/iay.

Nroro 16
2 Anrebpa JIOTWKH, JTOTUYeCKHe [TpencraBieHye oruuecKux GyHKLUMA 8 OK-7,
(YHKLIMH. pa3nUuUHBIMU (hOpMysIaMHu. OIIK-5

OKBUBasleHTHbIe (PaBHOCU/IbHEIE)
¢yHKUMH. [IBOVICTBEHHBIE (DYHKLMU.
CrierjuasibHble pa3ioyKeHus
NepeK/IIoYaTe/TbHbIX (PYHKLIUH.
CoBepllieHHble HOPMasbHbIe (YOPMBI.
MuHrmuM3aLus
JoruyecKux(repeksiroyare/bHbIX )
¢byHkumi. MeToMKa rnpeicTaBieHust
¢byHKLMY B BU/je TosiMHOMa JKeraskuHa.
Cas13b OyseBoii asreGpbl U TeOpUA
MHOJKeCTB.

HNToro

3 OCHOBbI KOMOWHATOPUKH. OO61mue npaBuIa KOMOMHATOPUKY. THITBI 4 OIIK-5
paccraHoBOK. [Ipon3Bogsiye GyHKLMY.
Tumnosele 3a7,aUu U UX pelleHus.

Ntoro
4 OCHOBHbIe MTOHATUS Teopyur rpadoB. | AneMeHThI Teopyy rpadoB. OCHOBHBIE 8 OK-7,
oripezieneHus, TUITbI TpadoB. CriocoOsI OIIK-5

3a/iaHus rpaoB. ANTOPUTMBbI
onpejeneHus MyTel U KpaTyauIimx
nyTteii B rpadax. [IpuHiun
JMHaMH4eCKOro porpaMMHUpPOBaHUS U
ero NMpuMeHeHue /1S pelleHust
TIpaKTUYe CKUX 3a7au.

HNToro 8

Wroro 3a cemecTp 36

9. CamocTosiTe/ibHas1 padora
Busibl caMocTosiTe/TbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B
Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosITebHOM paboThl, TPY0eMKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH

A z
5 z S
o QE_, E’
Buzbl CaMOCTOSITENBHOM | £ >
Haspanust pa3nenoB g " =y DOopMBI KOHTPOJIS
paboTel S s g
=S a =
=¥ S 2
= S
3 cemecCTp
1 MHOXecTBa U UX [ToaroroBka K 18 |OK-7 Koncrekr
crieLfupUKaLK. TpakTUYye CKUM 3aHATUSM, CaMonoAroToBky, Otuet
PensitiionHast anre6pa. ceMHHapam 0 UHVBUAYaTbHOMY
[TpopaboTKa eKIIMOHHOTO 10 3a/aHHio
Marepuasna
Utoro 28
2 Anrebpa JIOTHKH, IToaroroBka K 14 |OK-7, KoHcriekT
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foruveckue (QyHKLWH. MPaKTUYECKUM 3aHSATUSIM, OIIK-5 CaMOoToAroToBKY, OTUeT
CceMUHapam 10 UHJVBUya/IbHOMY
ITpopaboTKa JIeKIOHHOTO 4 3a/laHHIo
Marepuasa
Ntoro 18
3 OCHOBBI IToaroroBka K 12 |OIIK-5 Koncnekr
KOMOWHAaTOPUKH. MpaKTUYe CKUM 3aHATUSIM, CaMonoAroToBky, Otuet
CceMUHapam 10 UHJVBUAYa/IbHOMY
3a/IaHUI0
[TpopaboTKa JIeKLIMOHHOTO 6 A
Marepuasa
Ntoro 18
4 OCHOBHBbI€ TIOHATHS ITogroroBka K 16 |OK-7, KoHncrmiekT
Teopuu rpados. MpaKTUUYe CKUM 3aHATUSIM, OIIK-5 CaMoIoAroToBku, OTuet
ceMHHapam 110 UH/UBUAYaTbHOMY
HU
ITpopaboTKa JeKIJMOHHOTO 10 3a/laHHIo
Marepuasa
Ntoro 26
Wroro 3a cemecTp 90
Ntoro 90

10. KypcoBas pabora

He npenycmotpeno PYII

11. PeiiTUHrOBasi cucTeMa /i/Is1 OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/ibHbIe OLleHKH /11 3/IeMeHTOB KOHTPOJIsl
Tabsuria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumasnbHbIN
. MakcumasibHbIN MakcumasbHbIN
OneMeHTHI yueOHOM Oasut 3a lepuog Bcero 3a
6amn Ha 1-yto KT ¢ |  6aut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
3 cemecTp
Koncriekr 10 16 10 36
CaMOIIO/IrOTOBKH!
Ortuert 1o 22 20 22 64
WH/JVBU/lyaJIbHOMY
3a/jaHUI0
Wtoro Makcumym 3a 32 36 32 100
Tepuoz,
Hapacraroym utorom 32 68 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnura 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 1o 89% oT MakcMManbHOW CyMMBbI 6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
10
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< 60% oT MaKCMMasnbHOM cyMMbI OasinoB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie
11.3.

Tabmuiia 11. 3 — ITepecueT cymMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol110)

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

3 (yA0oB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMALMOHHOE 00ecreyeHHe AUCIUILITMHbBI

12.1. OcHoBHas /MTEparypa
1. ManbueB A.W. [luckpeTHass MaTemMaTvKa: yue0. mocobue. — W3g. 2-e, ucnp. — CI16.: JIAHB,
2011. — 304 c. [OnekTpoHHBbIN pecypc]. - http://e.Janbook.com/view/book/638/
2. Muxkonu C.B. [luckpeTHasi MaTeMaTUKa /i OakasaBpa: MHOXKeCTBA, OTHOLIEHUs, (QyHKIUH,
rpader:  yueb. mocobue. — CII6.: JIAHB, 2012. - 192 «c¢. [OnekTpoHHBIi pecypc]. -
http://e.lanbook.com/view/book/4316/

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

12.3. YueOHo-MeTOjUUECKOE MTOCOOHe ¥ MporpaMMHoe obecreyeHue
1. [IuckperHas wmareMarvka: MeToguueckre yKasaHUs K IIPAKTUUECKUM 3aHATHUAM  /
Konechmkoa C. WM. - 2012, 31 c. [DneKkTpoHHBIM pecypc] - Pexum  jocTynmna:
http://edu.tusur.ru/publications/937, cBoOOAHBIIA.
2. JIucKpeTHasi MaremaruKa: MeToAduyeckrue yKasaHMs K CaMOCTosTellbHOM pabore /
Konechukoea C. WM. - 2012, 18 c. [OnekrpoHHeii pecypc] - Pexum pgocrtymna:
http://edu.tusur.ru/publications/933, cBo60AHBIM.

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

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
[Ipu BBITIO/IHEHUS TIPAKTUYECKUX 3a[jaHUM M0 JUCLIUIIMHE UCTO/b3YHTCA NepcoHaibHble DBM c
ripotieccopamu Pentium 4 u Bbillle, onepaljuoHHasi cuctemMa MS Windows XP/7.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPUJIOKeHUH 1.

15. MeToanueckye peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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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

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 — O61iMe 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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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

Tabuia 3 — Jrarbl

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 KOMITeTEHLIUM 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
3aHSATUS;

* Jlekuuu;

* CamocTrodTesbHas
paborta;

 IlpakTuueckue
3aHSATHUS;

* Jlekuuu;

* (CamocrosiTe/ibHast
pabora;

* (CamocTosTenbHas
paborta;

Hcronb3yemble * Otuet 1o * Ortuer 1o * Ortuet 1o
Cpe/CTBa VIHUBU/1yaIbHOMY VIHVBU/1ya/IbHOMY VH/VBUYaTbHOMY
OLleHMBaHNs 3a/laHUIO; 3a/laHUIO; 3a/laHUIO;
¢ KoHCcIekT * KoHcriekT * 3auert;
CaMOIIO/ITOTOBKY; CaMOIIO/IrOTOBKY;
* 3auerT; * 3auer;
dopMyIMpOBKa TMoOKa3aTesel U KPUTepHeB OL|eHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabnuie 4.
Tabnuiia 4 — IToka3aTeu U KpUTEPUU OLleHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnanets
OTMMuHO * crocobamu

(BBICOKMI YPOBEHb)

* pa3/IMuHbIe KPUTEPUU
YPOBHsI 00pa30BaHus MPH
CaMOCTOSITE/TBHOM
W3yUYeHUH Pa3/esioB
JVICKDETHOM
MaTeMaTHKu;;

* MEeTO/VKH
CaMOCTOSITe/TEHOTO
W3yUeHuUsI TIPUHLIUTIOBR
PeJISIIIMOHHON a/reOphl,

* TPUMEHSITH OCHOBHBIE
TIOHSITUS IUCKPETHOM
MaTeMaTHKHU TPy
CaMOCTOSITE/TBHOM
PeIleHHH MPaKTHUe CKUX
3a/1a4;;

* TMPUMEHSTb METOAUKH
CaMOCTOSITE/TBHOTO
W3y4eHUs! IPUHLIUIIOB
PeJISIIIMOHHON anreOphl,

camMoOpraH13aLuu u
camoobpa3oBaHus MPH
CaMOCTOSATEe/IbHOM
M3y4YeHUH Pa3/iesioB
JICKPETHOU
MaTeMaTHKU;;
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anreOpbI JIOTHKH,
KOMOWHATOPWKHU, TEOPUH

rpacos;;

anreOpbI JIOTHKH,
KOMOWHATOPHKHU, TEOPUHU

rpacos;;

Xopotiio (6a30BbIii

* KpPUTEpPUU yPOBHS

¢ TIpUMEHATb OCHOBHbLIE

e criocobamu

YPOBEHb) oOpa3oBaHus TIpU TIOHSITHS IUCKPETHOM caMoOpraHusaliyu 1
CaMOCTOATETbHOM MaTreMaTUKU [pU camoobpa30BaHus MPH
M3y4YeHUU pas/esioB CaMOCTOAITe/IbHOM paboTe B KOMaH/ie Tipu
[IVCKPETHOM pelLlleHUH MIPaKTUYeCKUX | U3YUYeHUM pasfesioB
MareMaTyKy;; 3aj,a4;; JIACKPETHOU
* MEeTOAVKU * MPHUMEHATb METOAUKN | MaTeMaTHKU;;
CaMOCTOATE/IbHOTO CaMOCTOAITEe/IbHOI'O
H3y4eHUs IIPUHLIUIIOB W3y4eHUs TIPUHLUIIOB
PEeJISIIIMOHHON a/reOpbl M | PesILiMOHHOM anredphl U
anreOpbI JIOTHKU;; anreOpbI JIOTHKU;;

YIOB/IETBOPUTE/IBH | * KPUTEPUM YPOBHS * TPUMEHSATb OCHOBHBIE | * Criocobamu

0 (TIOpOroBEIi oOpa3oBaHus IIpU TIOHATHS UCKPETHOM CaMOOpra"m3alyi u

ypOBEHb) CaMOCTOATE/IbHOM MaTeMaTHKH IpH caM006pa30BaHI/IH npu
M3y4YeHUU pas/esioB CaMOCTOAITE/IbHOM paboTe B KOMaH/ie U 10[
[IVCKPETHOM pelLlleHUH TIPaKTUYeCKUX | PYKOBOZLCTBOM IIpU
MareMaTyKy;; 3aj,a4;; HW3y4yeHNU pasfiesioB

JIICKPeTHOU
MareMaTyvKU;;

2.2 Komnerennua OITK-5

OIIK-5: CrniocoOHOCTh peliaTh CTaHJAPTHBIE 3aJaud TIPOdeCCHOHA/TLHOW [1esTe/IbHOCTA Ha
ocHOBe WH(MOpPMALIMOHHON U Oubnuorpadguueckoil Ky/lbTypbl C TpUMeHeHHeM HWH(OPMaLMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTM U C yU€TOM OCHOBHBIX TPeOOBaHMI MHPOPMAI[MOHHON 6€30TIaCHOCTH..

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITaroB. DTarbl GOPMUPOBAHKS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS

TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTarel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

TeXHOJIOTUU TIOWCKA U
aHasm3a UH(opMaluy, a
TaK)Xe OCHOBHbI®
TIPUHITUTIBI
H“H(OpMaI[MOHHOU
Ge3ormacHOCTH TIpU
CO3JaHUU
BBIUMC/TUTE/TEHBIX
CTPYKTYp, aJITOPUTMOB U
nporpamMm 06paboTKu
vH(opmMaluy;

HeoOXOMMOCTH 3all[UThI
VH(pOpMaLu Mpu
CO3JaHU1
BbIUNC/TATE/TEHBIX
CTPYKTYP, aJlTOPUTMOB U
nporpamMm 06paboTKu
vHdopmaluuy;

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue COBpEMeHHbIe MIPUMEHSTb METO/bl nepesjoBbIMU
3TaroB KOMIbIOTEPHbIE OLIeHKH Ba)KHOCTH U TeXHOJIOTUSIMU

KOMIUIEKCHOTO aHa/in3a
TIOWCKOBOM MH(bOpMaLir
TIpY TIPUHATUN
apryMeHTUPOBaHHBIX
pellieHUH U criocobamu
obecrieueHust
H“H(OpMaI[MOHHOU
Ge30MmacHOCTH TIpU
CO3[aHUU
BBIUNC/TUTE/TEHBIX
CTPYKTYp, aJITOPUTMOB U
nporpamMm 06paboTKu
rvHpopmaluuy;

Bunpl 3aHATHI

* IlpakTnueckue
3aHATUS;

* Jlekuuy;

* CamocTrosTe/bHas
pabora;

 IlpakTuueckue
3aHATUS;

* Jlekuuy;

* CamocTrosiTe/ibHas
pabora;

* CamocTosTenbHas
paborta;
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Hcrionb3yemble * Otyet no * Otyer no * Oruer 1o
CpeACTBa VIHJVBUlya/JIbHOMY VIHIUBU/lya/JIbHOMY WH/MBU/lya/IbHOMY
OL|eHHBaHUS 3a/JaHHUIO; 3a/1aHMUIO; 3a/1aHUIO;
* KoHCIIeKT * KoHcrekT * 3auerT;
CaMOIIO/ITOTOBKY; CaMOTIOAITOTOBKY;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBAaHUS [laHHOM KOMITeTeHIIMM TpUBe/leHa B
Tabsure 6.
Tabnuiia 6 — IToka3aTesiM M KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OT1nnyHO * CBODOOMHO B/IaJEeT

(BBICOKMY YPOBEHb)

* pasjiMuHbIe
KOMTIbIOTePHbIe
TeXHOJIOTHH TIOMCKA U
aHa/M3a uHQopmaluu
IJ1s1 U3yueHus pasziesioB
JIMCKpeTHOMN
MaTeMaTHKU;;

* OCHOBHbIE TIPUHLIUTIBI
MH(POPMaL[MOHHON
0e30I1aCHOCTH MPH
CO37IaHUU
BBIUNC/IATE/TEHBIX
CTPYKTYP, aJITOPUTMOB H
riporpaMm o6paboTKu
MH(pOopMaLuy;;

* cnocoObl 3ajaHus
MHOXXeCTB, OCHOBHbIE
orepaliy Hajl HUMH,
OTHOIIIEHUST MEXY
3/IeMeHTaM1 MHOXXEeCTB,
MX CBOMCTBA W BU/IbI
OTHOILIEHWH, HeUeTKHe
MHOXXeCTBa; ;

* OCHOBHbIE TTOHSATHUS
KOMOWHATOPUKY; ;

* OyneBbl QyHKIMU U
OCHOBHbIE JIOTHUeCKHe
orepaiuy; ;

* OCHOBHBIE TIOHSATHUS
Teopuu rpadoB, CBsI3HbIE
rpadbl, U3oMophu3M
rpacos; ;

* MEeTO/[bl PellleHusT
JKCTpPeMaJIbHBIX
(oNITUMM3AL[OHHBIX)
3a/la4 Ha rpadax,
aJITOPUTMBI PaCKpPaCcKH
BepIIWH U pedep rpada;;
* TIPUHIUII

JMHaMHUYe CKOTO
MIPOTPAaMMHPOBaHHS;;

* OCYLLeCTB/ATh MOUCK
Y aHanu3 UH(opMaluu
JJ1s1 U3yueHuUsl pa3ziesioB
JIMCKPeTHOM
MaTeMaTHKU;;

* TIPUMEHSITb MeTO/bl
OLIeHKHU Ba’KHOCTH U
HeoOXOAMMOCTH 3al[UThI
MH(pOpMaL1K M1pU
CO3JaHUU
BBIUNC/TATE/TEHBIX
CTPYKTYp, aJTOPUTMOB U
nporpamMm 00paboTKu
vHdopmMaluy;;

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

* (dopMynMpoBaTh U
JI0Ka3bIBaTb OCHOBHbIE
pe3yJibTaThl NU3y4aeMbIX
pasziesioB JUCKPETHOM
MaTeMaTHKU;;

* Tpe/CTaB/AThL OysieBbie
(GYHKLMM C TTIOMOLI[BIO
CXeM U idarpamm;;

* Tpe/CTaB/sATh
OWHapHbBIe OTHOIIIEHHS B
Buzie Tabmuil, rpacdos;;

* yMeTb I10JIb30BaThCsI
aJIrOPUTMaMH TIOMCKa
OTTUMaJIbHBIX MyTeH B
rpacdax, peliarb
OTTUMH3aLIMOHHbIE
3alauu: TPAHCIIOPTHEIE
3a/lau, 3a7lauu CeTeBOro
TJTaHUPOBAHUS;;

* HCII0/Tb30BaTh
TIOJIOXKEHUST K METO/IbI
JMUCKPETHON MaTeMaTUKH
JUISL PeLeHust
MpaKTUYeCKUX 3a/iad;;

KOMITBFOTePHBIMHU
TEXHOJIOTHSIMU TIOVUCKA U
aHa/M3a uH(opmalu
TIpU U3yUeHUU
JIWCKpeTHOM
MaTeMaTHKU;;

* cBOOOJHO B/IajieeT
nepeioBbIMU
TeXHOJIOTUSIMU
KOMIUIEKCHOTO aHa/in3a
TIOMCKOBOW MH(OpMaLir
TIPU TIPUHSITHH
apryMeHTHPOBaHHbIX
pelleHui U Criocobamu
obecrieueHust
MH(OPMaLMOHHOM
6e3011aCHOCTH TTPH
CO3JaHUU
BBIUMC/IATE/TbHBIX
CTPYKTYP, aJITOPUTMOB U
rporpaMm 06paboTKH
vHpopMaLy;;

* METO/|JaMH PelLIeHHUs
KOMOWHATOPHBIX 3a/1a4;;
* OCylL|eCTB/IeHUEM
OCHOBHBIX OTeparuii Hajl
MHO>Ke CTBaMH,
pellieHreM CUCTeM
yPpaBHEHUH,
HCCIIeIoBaHUEM
OWHApHBLIX OTHOIIIEHUH, B
TOM UHCJIe
CrelUabHbIX;;

* ToCTpOeHueM Tab/ui]
WCTUHHOCTH JIOTHYe CKUX
yHKIHH,
9KBUBAJIEHTHBIX
ripeoOpa3oBaHui,
noctpoenrneM CKH® u
COH®, MuHMMM3aLIvU
Oy/ieBbIX YyHKI[HI;;
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* pacrio3HaBaHWeM TUIla
KOMOWHATOPHBIX
pacCTaHOBOK,
TIpUMeHeHHeM
W3BECTHBIX (POpMYy
Mo/iCYeTa UX KOJIMUeCTBa,
dhopMyn BKIHOUEHUS U
WCKJIFOUeHHs1, KPyTrOB
Ouinepa;;
Xopowio (6a30Bblil | ¢ pasnTUuHBIe * OCYLIeCTB/ATh [IOUCK | * Bajeer
YPOBEHb) KOMIIbIOTEPHbIe Y aHanu3 uHpopmalm KOMITbIOTEPHBIMU
TEeXHOJIOTHUH TTIOMCKa U J/1s1 U3yUeHUs pa3/ie/ioB | TeXHOJIOTUSIMU TTOUCKA U
aHasnM3a MH(GOpMaLu JVCKPETHON aHasM3a UHGopMaLu
JJ/1s1 U3yUeHUs pa3fie/ioB | MaTeMaTHKW;; TPU U3yYeHUU
AMCKPETHON * MPUMEHSATb METObI JIMCKPETHOM
MaTeMdaTUuKUu;, OLIEHKH BaXKHOCTHU U MaTeMaTUuKu;,
* OCHOBHbBIE TIPUHLUIMBLI | HEOOXOJUMOCTH 3alUTHI | * BJa/ieeT MepeOBLIMU
vH(MOpMaI[MOHHOU vHdOopMalu npu TEeXHOJIOTHUSMU
Ge3omacHOCTH TIpH CO3/l1aHUU KOMIUIEKCHOI'O aHa/v3a
CO3/1aHUH BBIUYMCJIUTEJIbHBIX TOUCKOBOM MH(OpMaLn
BBIUHC/IUTE/IbHBIX CTPYKTYP, aJ/TOPUTMOB U | TIpU NPUHSITUU
CTPYKTYp, a/ilTOPUTMOB U | Tporpamm o6paboTku apryMeHTHMPOBaHHbBIX
nporpamMm 00paboTKH MH(pOopMaLuy;; pelieHuii ¥ criocobamu
MH(OPMALIVIL;; * pellaTh psifj THMOBBIX | O0ecreyeHus
* crnocobbl 3ajaHYS 3ajau (JIOTUYeCKUX U MH(POPMAaLMOHHOM
MHO)XeCTB, OCHOBHbI€ KOMOWHATOPHBIX);; 6e3omacHOCTH TIpU
ornepanyu HaJ HUMU, * (dhopMynMpoBaTh CO3.aHnu"
OTHOLIEHUSA MeXOYy OCHOBHEIE pe3yJIbTaThkl BbBIUKMC/IMTE/IBHBIX
3/IEeMEHTaMHU MHO>XeCTB, y3yuyaeMbIX pas/esioB CTPYKTYD, a/lTOPUTMOB U
MX CBOIMCTBA U BU/IbI JVCKPeTHO rporpaMMm 06paboTKH
OTHOILIeHH]; ; MaTeMaTHKH;; MH(pOpMaLK;;
¢ OCHOBHGIE ITOHATUA * Tpe/CTaB/ATH OyneBble | * METOAAMH DelIeHHs
KOM6I/IHaTOpI/IKI/I; 5 q)yHK]_U/H/I C [IOMOILIbIO KOM6I/IHaTOprIX 3a/ad4;,
* OyneBbl PyHKIMU U CXeM U Auarpamu;; * 0CyllleCTBIeHUeM
OCHOBHBbBIe /IoThuuYecKue * HCIIO/IL30BaTh OCHOBHBIX onepaunﬁ Hazg
oriepanuu; ; MOJIOYKeHUS Y MeTO/bI MHOXeCTBaMy,
* OCHOBHbBIE ITIOHATUSA JVCKDETHOM MareMaTvku | PeLIeHUEM CUCTEM
Teopuu rpadoB, CBSI3HbIE | /IS pellleHust ypaBHeHHil,
rpagpl, u3oMophr3M MpakTUYeCKuX 3ajad;; ucciefosaHemM
rpacoB; ; OWHAPHBIX OTHOLLIEHNUH;;
* ToCcTpoeHueM Tabmui]
WCTUHHOCTH JIOTHYE CKUX
yHKL{MH,
5KBUBAIeHTHBIX
ripeoOpa3oBaHui,
nocrpoenueM CKH® u
COH®D;;
YI0BNIETBOPUTE/IBH | * pa3/HyYHbIe * OCYLIeCTB/IAThb IOUCK | * BajeeT
0 (TIOpOroBkIi KOMIIbIOTEPHBIE Y aHanu3 uHpopmalm KOMITbIOTEPHBIMH
YPOBeHb) TEeXHOJIOTHUH TTOMCKA U J/1s1 U3yUeHUs pa3/ie/ioB | TeXHOJIOTUSIMU TTOUCKA U
aHasM3a UHGOpMaL U JVCKPETHON aHasm3a UH(GopMau
JJ/1s1 U3yUeHUs pa3fie/ioB | MaTeMaTHKW;; TPU U3yYeHUU
JIMCKPeTHOM JIMCKPeTHOM
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MaTeMaTHKU;;
* OCHOBHBIE TIPUHIIUTIBI
MH(pOPMaL[MOHHON
0e30I1acCHOCTH MPH
CO3[,aHUU
BBIUNC/TATE/TEHBIX
CTPYKTYP, aJITOPUTMOB H
rporpaMm o6paboTKu
MH(pOopMaLuy;;

* CrocoOkl 3alaHUs
MHO>KECTB, OCHOBHbBI®
oriepalyy Hajl HUMH,
OTHOILIEHUST MKy
3/IeMeHTaMH MHOKECTB,
WX CBOMCTBA U BU/IBI
OTHOLLIEHUI; ;

* OCHOBHBIE TIOHSTHUS
KOMOWHATOPHKY; ;

* OCHOBHBIE JIOTHYEeCKHe
oreparyu;;

* TMPUMEHSITH METO/bI
OL|eHKU Ba’KHOCTH U
HeoOXOAMMOCTH 3alUThI
vHdOopMaIuu npu
CO3[aHUU
BBIYMC/TATETBHBIX
CTPYKTYP, aJITOPUTMOB H
rporpaMm o6paboTKu
MH(opMaLuy;;

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

* (dhopMynMpoBaTh
OCHOBHBIE pe3y/IbTaThl
M3y4yaeMbIX pas/iesioB
JVCKPETHON
MaTeMaTHKU;;

* HCII0/Tb30BaTh
TIOJI0)KEeHUSI U MEeTO/IbI
JVICKPETHOW MaTeMaTHK!
JJ1s1 peleHust
TpaKTUYeCKHX 3a/]ay;;

MaTeMaTUKU;;
* BJIa/IeeT NepeOBbIMU
TeXHOJIOTHSIMU
KOMILJIEKCHOTO aHa/In3a
MOMCKOBOM MH(MOpMaruu
TIPY TIPUHATHH
apryMeHTUPOBaHHbIX
pelleHri U criocobamu
obecrnieueHust
“H(pOopMaIMOHHOM
Ge3ormacHOCTH TIpU
CO3/IaHUM
BbIUHC/TATE/TEHBIX
CTPYKTYP, a/ITOPUTMOB 1
nporpamMmm 06paboTKu
nHpopMaluu;;

* METO/|JaMH PelIeHUs
KOMOWHATOPHBIX 3a/1a4;;
* OCYIIeCTB/IEHHEM
OCHOBHBIX OTleparivii Haj
MHOXKEeCTBaMH;;

AedaTe/JIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TunoBble KOHTPO/IbHBIE 3a/JAHUSA
[list peav3alivy BBILLIETIEPEUNC/IEHHBIX 3a/lad 00yUeHWs] UCITOJ/Ib3YIOTCSI TUITOBbIE KOHTPOJIbHBIE
3aJlaHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBbIKOB W (W/IH) OIIbITA

oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CIEAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— AureGpanyeckue ¥ KapZMHasbHbIe oriepaliuy HaJi MHO)Ke CTBaMH.
— 3akoHbI anreOpbl MHOXKECTB. YPaBHEHUSI M CUCTEMBI YPaBHEHUH.
— BroinosHeHWe onepaliyiy Hajl BbICKa3bIBaHUSIMMU.

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

— [exomno3utius rpagos.
— Tloctpoenue ocToBa rpacda v KojepeBa rpada.

3.2 TemMbl HHAUBUYa/TbHbBIX 3a/JaHUA
— MHoxecTBa ¥ oniepaliy HaJ, MHOXKeCTBamu. Jlrarpammel BeHHa-Jiinepa.
— IlpsiMble TIpOM3BeZieHUsI MHOXKeCTB. TeopemMa O MOIITHOCTH MHOXeCTBa, 00pa30BaHHOIO
JleKapTOBbIM MPOW3BeJeHUEM N MHOXKECTB.
— OrTHoIIeHHSs, CBOMCTBA OTHOIIIEHUH.
— CnenuasnbHble OUHApHBIE OTHOIIIEHHS, CBOMCTBA OMHAPHBIX OTHOIIIEHUH.

JIOTHU4YeCKHX

byHK1MI

CBs13b pesISILIMOHHOM anreOphl U pesLiMOHHbIX 6a3 JaHHBIX.
— [IlpencraBnenue

Pa3/TMYHbIMU

(paBHOCH/BbHBIE) (DYHKLMU. [IBOViCTBEeHHbIE (DYHKLIUU.
— CrenMasnbHble pasioyKeHUs IepeK/rodaTe/IbHbIX (PyHKLMM.
— CoBeplilieHHble HOPMa/bHbIe (POPMBI.

- MeTO,E[I/IKa rnpeacTaB/JIeHUA (l)YHKL[I/II/I B BH/ie ITOJIMHOMA KerankuHa.

— Cas3b OyneBoii asnreOpbl ¥ TEOPUK MHOXKECTB.
— TIlpaBua komOMHATOPWKH. THUITBI PAaCCTaHOBOK.
— IlpousBogsiiue QyHKIMH.
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— BrI0op c Bo3BpaiiieHreM 1 0e3 BO3Bpall[eHHS.

— Jloka3aTe/nbCTBa CBOWCTB COUYeTaHUI Ha Oa3e MPOM3BOASAIIMX (DYHKIWIA.
— OnemenTbl Teopuu rpadoB. OCHOBHBIe OTpe/ieNieHus], TUTIbI TpadoB.

— Cnoco0sbl 3aziaaust rpadoB.

— AnropuTMBbI OnipeZiesieHus1 MyTel M KpaTyaMllux myTei B rpadax.

— TpuHIMN JUHaAMUUeCKOTO IPOrpaMMUPOBAHUS.

3.3 3auér

— [unamuueckoe nporpaMMupoBaHue. PerieHre 3a/jau Ha ero NpUHLIAIAX.

— OrmnpefieneHre NyTel U KpaTyaillivx MyTei B rpadax.

— Ilnanapueie rpadel. CrnocoObl  3asaHus TpadoB. Marpuija MHOWIEHTHOCTH ISt
OPMEeHTHUPOBAaHHOTO W HeopueHTHpoBaHHOro rpada. Crmcok pebep. Marpuila CMeXHOCTH ISt
OPUEeHTHUPOBAHHOTO ¥ HEOPHeHTUPOBaHHOTO rpada.

— OnemenTbl Teopuu rpadoB. OCHOBHbIe ompefeneHus, TUIbl rpadoB. OrpeneneHue rpada,
BepIIWHbI, pebpa (Jyru, TeTau, 3BeHa), OTHOIEeHWe WHIWJeHTHOCTH, CTerleHb BepLIWHbI. OCHOBHBIE
Tunbl TpadoB (oprpad, Heoprpad, yHurpad, myasturpad, nonaHsii rpad). MapuipyTsl, Lenu, LUKIbI.
CesizHoCTb. ['pad THMNa «JjepeBo», 0CTOB, pa3pe3.

— CoueTaHusi c IOBTOpeHUsIMU U Ge3 HUX. OCHOBHBIE TPU3HAKK COUETaHWM 0e3 TIOBTOpEHUH.
Teopema 0 moficueTe KO/IMUeCTBa TaKWX coueTaHri. OCHOBHbIE MPHU3HAKU COUYETAHUM C TOBTOPEHHUSIMHU.
Teopema 0 rozicyeTe KOJIMUECTBA COYETAHUN C TTOBTOPeHUsIMA. OCHOBHBIE CBOWMCTBA COYETaHUH.

— IlepectaHoBKM C TmioBTOpeHUssMA U 0e3 HHMX. OCHOBHble TIpM3HAKW IlepecTaHOBOK 0e3
noBropeHrii. Teopema 0 Tio[CUeTe uUHWC/IA PACCTAaHOBOK yKa3aHHOTO TuMa. IlepecTaHOBKU C
NoBTOpeHUsIMU. TeopeMa O TIoficyeTe KOJIMUeCTBa TakKMX MepecTaHOBOK.

— Pasmemjenuss ¢ mioBTopeHMssMA U 0e3 HuX. OCHOBHbIe TIPU3HAKU PACCTAHOBKM THUIIA
«pa3MellleHUsi C TOBTOpeHUsiMU». TeopeMa O KO/MUeCcTBe TaKMX pacCTaHOBOK. OCHOBHbIE TMPU3HAKU
«pa3MmellieHust Oe3 MOBTOpeHUi». TeopeMa 0 TIOZICYeTe UKC/ia PACCTAHOBOK YKa3aHHOTO THTIA.

— OcHoBel koMOuHatopuku. OOmpye mpaBuaa kKoMOuHaTtopuku. opmysa BK/IOUEHWH U
BeIK/IFOUeHui. [IpaBusia cymmbl UM Tipou3BefeHusi. [Ipumepnl peleHusi 3aau. Kpyru Oinepa. Turbl
PacCTaHOBOK.

— PaspemmmMeble ¥ HepaspeluMble poosiemMbl. Cxembl arOpUTMOB. CXeMbl TIOTOKOB JIJAHHBIX.

— Onpenenenve 6a3uca. [Ipumeps! GyHKIIMOHAIBHO-TIONMHBIX 0a3ucoB. CBsizb OyneBoit anreOpsI
U Teopud MHOXecTB. [loHsTHe OyneBoii anrebpel MHOXecTB. Teopema 006 u3omopdHOCTU OyneBoi
anreOpbl IoruueckKux QyHKIMM 1 OyneBoi anre6pbl MHOXECTB.

— IlonHoTta cucTeMbl loruueckux QyHKLui. [IoHATHe MOMHOM CUCTeMbl JIOTHYeCKUX (YHKLIMH.
Teopema 0 yHKLIMOHA/IbHOM MOHOTE.

— MuHuMU3aLMs  orudyeckux(repekatodyare/bHbiX) (QyHKIUMM. TeopemMa O BO3MOXXHOCTU U
OZJHO3HAUHOCTU TIPe/CTaBleHUsl JIOTUYeCKUX (YHKIMA B BHJe COKpAllleHHOW [JU3bIOHKTHBHOU
(KOHBIOHKTUBHOM) HOpMasbHOM (dopmbl. [loHsiThe wWMIUIMKaHThL. TyrnukoBele [JIH®. TloHsTue
muHuManeHOM [TH® (MIH®). I'paduyeckuii criocod nocrpoenne MIHD.

— Tlonstne KH®. IToctpoerre KH® c moMoIipi0 3KBHBaZIeHTHLIX Mpeo0pa30oBaHuid, Iepexo OT
JH® x KH®. ITpaBuno «paciyennenus» a1 nepexoga or KH® k CKH®.

— CrenuanbHble pas3fioXkKeHWsl TepekstouaTe/ibHbiX  (QyHKLuMl. CoBeplleHHble HOpPMasbHbIe
dopmel. OripesiesieHUs] COBepILIeHHON AW3BIOHKTUBHOM HOpMasbHOUM ¢dopmbl (CAH®) u coBepiiieHHOM
KOHBIOHKTUBHOM HopMasibHOW (opmbl  (CKH®). Cocrapnenne CAH® u CKH® mno Tabnuiam
vuctuHHOCTU. [lpuBenenne kK C/JH®. [loHATHe [U3bIOHKTHBHOMW HOpMasibHOM (opmbl  (JHD).
[Toctpoenue /TH® c mMoMoOIIbI0 SKBUBAJEHTHBIX TpeoOpa3oBaHMid. Ilepexofi OT KOHBIOHKTHBHOM
HopMasibHOM (opmel (KH®) k [JH®. IlpaBuno «paciiervienusi» jas riepexoga or JH® k CAHO®.
IIpuBenenue kK CKHO.

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

— Aurebpa nOTUMKH, JorUyeckue (QYHKIUM (WM TiepeK/rouaTesbHble (GYHKIMU U CIOCOOBI UX
3aganust). Cyrnepriosuuu U Gpopmysbl. [IpeacraBneHye noruueckux QyHKLUM pa3mMuHbIMU (HopMy/iaMu.
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OKBUBa/IeHTHbIe (paBHOCUIbHBIE) (hyHKI[MU. CylljecTBeHHbIe U (DUKTHUBHLIE TlepeMeHHbIe. [IBOMCTBeHHbIe
DyHKLUU.

— PensitiuoHHas anrebpa U CBSI3b C peJILMOHHBIMU 06a3aMu IaHHBIX.

— OTHolleHne 3KBUBa/eHTHOCTU. OTHOLLIEHWe MOpsJKa: MOHATHE TpeAriopsiika Ha MHOXKeCTBe
A, yYacTMYHOTO TIOpSIJKa, JIMHeMHOro Tmopsifka. [ToHATHST HauOOMblLIEr0 W HAWMMEHBIIero 3jeMeHTa
YaCTUYHO YIOPSIZI0UeHHOTO MHOKEeCTBa.

— CneruanbHble OMHApHBIE OTHOLLIEHWSI, CBOMCTBA OWHApPHBIX OTHOIIEHWH: pedIeKCUBHOCTD,
aHTUPe(IeKCUBHOCTh, CHMMETPHUUHOCTb, aHTUCUMMETPUUHOCTh, TDAH3UTUBHOCTh, aHTUTPAH3UTHUBHOCTb.

— DB3auMHOO/HO3HauUHble COOTBETCTBUSI M MOILHOCTA MHOXeCTB. TeopemMbl U MOIIHOCTH
MHOXXECTB, MEXJy KOTOPbIMU CYyIIeCTBYeT B3aUMHOOJHO3HAauHOe COOTBETCTBHE, O KOJMUYEeCTBe
TIOJMHOYKEeCTB KOHEUHOTO MHOKeCTBa. [IOHSATHSI paBHOMOII[HBIX MHOKECTB, CUeTHBIX MHOKeCTB. TeopeMa
Kanropa.

— OrTHoIIeHus], CBOMCTBA oTHOIIeHHH. O6paTHoe oTHoieHHe. OOpa3 1 rMpoobpa3 MHOXKeCTBa A.
Ob6nacte oripefeneHuss U 00nacTh 3HaueHWsi OMHApHOrO OTHOIIeHUs: R. Komrosuiusi OTHOILIeHUiA.
Omnpenenenve GyHKIMK U oToOpakeHusi. [ToHsATHE 0OpaTHOM HyHKIH.

— Ilpsimble TmipoW3BefieHHsi MHOXKecTB. OripefiesieHMe TIPSMOrO Tpou3BefieHus. [IpuMepsl.
Teopema 0 MOIIIHOCTA MHO>KeCTBa, 00pPa30BaHHOTO /1€KapTOBLIM IMPOM3BeieHreM N MHOXKe CTB.

— OmnpezeneHre MHOXeCTBa, 37eMEeHTa MHOXECTBa, IIOJMHOXECTBa, CIIOCOObI 3a/laHUs
MHOKecTBa. Omepauyu 00beiMHEHUs], TlepeceyeHusi, Pa3HOCTH, A0moyHeHusi. CBOWCTBA orepanyii Haj
MHOXXeCTBaMu. /luarpammel BeHHa.

4 MeToanyecKne MaTepua’ibl
Inst obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIe
MarepHuaJIbl:
— MeTOAWYeCKHe MaTepuasibl, OMNpeeSIoe TPOLeAypbl OLIEHWBAHUS 3HAaHWN, YMEHWH,
HAaBBIKOB W (W/IM) OMbITa AEATEeTbHOCTH, XapaKTepPHU3YIIIUX 3Tarbl (OP-MUPOBAHHS KOMITETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas iMTEeparypa
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. [IuckpeTHass MaTeMaTHKa [ijisi OakasiaBpa: MHOXKECTBA, OTHOILIEHHUs, (DyHKIIUH,
rpapei:  yueb. mnocobue. — CII6.: JIAHB, 2012. — 192 c. [OnekrpoHHbli pecypc]. -
http://e.lanbook.com/view/book/4316/

4.2. lonosHUTe/IbHAA IMTeparypa
1. KombutoB B.U. Kypc guckpeTHol MareMaTtuku: yueb. nmocobue. — CI16.: JIAHB, 2011. — 208
c. [DnexkTpoHHbIi pecypc]. - http://e.lanbook.com/view/book/1798/

4.3. YueOHO-MeToANYeCKOe M0cofHe U MPOrpaMMHOe odecrieueHne
1. [IuckperHas MareMaTuka: MeToguueckre yKasaHUs K IIPDAaKTUUYeCKUM  3aHATHUAM  /
Konecumkoea C. WM. - 2012, 31 c. [OnektpoHHbii pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/937, cBOO6OAHBIMH.
2. [uckpeTHass MaremaThKa: MeToAuueckrue VyKa3aHUS K CaMOCTOSTe/NbHOM pabore /
Konechukoea C. WM. - 2012, 18 c. [OnekTpoHHeli pecypc] - Pexum pocrtyna:
http://edu.tusur.ru/publications/933, cBOOOAHBIIA.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. TlouckoBasi cucreMa google.ru

CornacoeaHa Ha noprtane N2 4994 20
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