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L Lenwv u 3a0auu uzyuenus OUCUUNIUHBL

Ilenp wu3y4eHHs] JUCUUIUIMHBI - O0OECNeYUTh CTyIAeHTaM HEOOXOOUMYIO0 TOATOTOBKY JUIs
YCHEIIHOTO OOy4YeHHs] U BOCMUTAHUS MIIAQIIINX IIKOJbHUKOB, a TaKKe JJs JalbHEWIIeil padoThl Mo
yIIIyONIEHHUIO U PaCHIMPEHUIO MaTeMaTHYeCKUX 3HAaHUN

3araun AMCUUILINHBL:

- PAcKpbIThb CTyAE€HTAaM MHPOBO33PEHUYECKOE 3HAY€HHWE MaTeMaTuKH, YIIyOUTb  UX
MIPEJICTABICHHUE O POJIU U MECTE€ MAaTEMAaTUKU B U3YUEHUU OKPY’KaIOILEro MUPa;

- JaTh CTyAEHTaM HeoOXOJMMblE MaTeMaTHUeCKHe 3HaHMs, Ha OCHOBE KOTOPBIX CTPOUTCS Kypc
MaTeMaTUKU B HadyaJlbHOMU IIKOJE, CHOPMUPOBATH YMEHHs, HEOOXOAUMBIE ISl TITyOOKOro OBJIaJICHUS €T0
COZepKaHHUEM;

- CHOCOOCTBOBAThH PA3BUTHIO MBIIICHUS;

- pa3BUBaThb YMEHMsI CaMOCTOSTEIIbHONM paboThl C y4eOHBIMH TOCOOMSIMHM U  JpYrou
MAaTeMaTHYECKOM JIUTEPATypOil.

2 Mecmo oucyunaunst 6 cmpykmype OIIOII BO

Huctmnmuuaa b1.B.09 «Marematuka» OTHOCHTCS K BapHaTUBHOM 4YacTH Y4eOHOTO IUIaHa.
HucunnnnnHa uzyyaercs Ha 1, 2 kypcee, B 1, 2, 3 cemecTtpax.

Jnst u3yueHus: AUCUMILIMHBI Tpedyercs: s ocBOeHUs AUCUMILIMHBI «MaTeMaThKkay CTyJIEHTbI
UCIIONB3YIOT 3HAHMS, YMEHMs, HaBbIKH, CQOpPMHpPOBaHHBIE B TPOIECCe M3YyYEHHUS MpeaMeTa
«Maremartuka» B 00111€00pa3oBaTeNbHOM 1IKOJIe

OcBoenne puctuminael b1.B.09 «Marematuka» SBISIETCI HEOOXOAMMOM OCHOBOH ISt
MOCJIEYIONIEr0 U3yUeHUS TUCUUIUIMH (IIPAKTHK):

b1.B.17 Meronuka npenopaBaHusi MaTeMaTHKU;

b1.B./IB.21.01 Pa3ButHe NpOCTPAaHCTBEHHBIX MPEJICTABICHUA MIAIIINX MIKOJIBHUKOB IIPU
00y4YeHHH MaTeMaTUKe BO BHEYPOUHOI J1€ATEIbHOCTH;

b1.B.JZIB.22.01 YcrHble BBIUMCIIEHNS B Kypce MaTeMaTUKH B Ha4aJIbHOW LIKOJIE;

b1.B./IB.22.02 Hcnons3oBaHue 00pa30BaTEeIbHBIX OSKCKYpCHH TpU OOyYeHHH MIIQIIIAX
IIKOJTbHUKOB MaTeMaTHKE;

b2.Y01 TlpakTuka mo moJydYeHUIO MEePBUYHBIX MPO(ECCHOHAIBHBIX YMEHHH W HABBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUHN M HABBIKOB HAyYHO-UCCIIE0BATEIHCKON IEATEIbHOCTH;

®T/1.04 [IpumeHeHre MaTeMaTUYECKOM CTaTUCTUKU B MEAArornyecKux ucciegaoBanusax. O0macTb
npodeccuoHaNbHON AeATeIbHOCTH, HAa KOTOPYIO OPUEHTHUPYET TUCIHUILTHHA

«MaremaTrkay, BKIIIOYaeT: 00pa3oBaHue, COLUAIBHYIO cepy, KYIbTypy.

OcBoeHHMe IUCHUIUIMHBI TOTOBHT K PaboTe €O CIEAYIOMUMH OOBEKTaMHU NpodeccHoHaIbHON
NEeSITENIbHOCTH:

- oOyueHwue;

- BOCHHUTaHMUE;

pa3BUTHE;

MIPOCBEIICHUE;

- o0pa3oBareibHbIE CUCTEMBI.

B nmpomecce wu3ydeHUs IUCHUIUIMHBI CTYJGHT TOTOBUTCS K BHIaM MNPO(eCCHOHAIBHOM
NESITEIBbHOCTH M PEIICHUI0 NpOPeCcCHOHANBHBIX 3aaa4, npeaycMorpeHHbix @T'OC BO u yueOHbIM
TUTAHOM:

nelaroruveckas AesTeIbHOCTb

- U3Y4YEHHE BO3MOXHOCTEH, TMOTPEOHOCTEH, MOCTKEHUH OOydJarmmxcs B  001acTH
oOpasoBaHus;

- oOyueHme u BocmuTaHWe B cdepe o00pa3oBaHUS B COOTBETCTBHUHM C TpPeOOBAHUSIMU
00pa3oBaTebHBIX CTAHIAPTOB;

- HUCTOJbh30BAHHE TEXHOJIOTHH, COOTBETCTBYIOIIMX  BO3PACTHBIM  OCOOEHHOCTSIM
00yJaroImXcsl ¥ OTPAXKAIOMINX CHCIHU(PUKY MTPEIMETHBIX 00JIaCTeH;



- (dopMupoBaHue 00Opa30BaTENBHON cpedbl ANl oOecreueHus KauecTBa oOpa3oBaHMs, B TOM
qrclie C MPUMEHEHHEM UH(DOPMALIMOHHBIX TEXHOIOTHIA.
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3 Tpebosanus k pe3yioman
[Ipouecc u3yueHUs IUCIUILI
HKIUHA  (IpO(eCCHOHANIBHBIA  C1
IIKOJIHHOTO, HAYaJIbHOTO OOIIETO, ¢
WTEJb), YTBEPK/IEH MpruKa3oM MuH
BrlmTyCKHHK 1ODKEH 001a1aTh

raHaapT Ilemaror

nam 0C60eHuUA 0ucuunﬂuubt

WHBl HamnpaBiIeH Ha (OPMUPOBAHHE KOMIICTEHIMA W TPYIOBb
(memarormyeckas —JeSTENLHOCT B cdep
CHOBHOTO 00IIIET0, CpEeAHETo 0011ero o0pa3oBaHus) (BOCIUTATENT
UCTEpPCTBA Tpy/a U conranbHou 3amuTel Ne544u ot 18.10.2013).

CJIEYIOIUMU O0IIEeKYIbTYpHBIMU KoMIteTeHIsIMU (OK):

OK>-3. cnocobnocmuro ucnoib306(
OPUEHMUPOBAHUS 8 COBPEMEHHOM

IMmb €CMECMEEHHOHAYUHbIE U MameMamu4ecKue 3Hanus onsa
{ und)opmauuonuom npocmpancmee

OK-3 ¢crmoco0HOCTRIO
HCIIOJIB30BaTh
€CTECTBEHHOHAYYHBIC U
MaTeMaTHYEeCKUE 3HAHUS IS
OpPUCHTHPOBAHHUSI B
COBPEMEHHOM
UHPOPMAITUOHHOM
MPOCTPAHCTBE

3HATh:
- ONPEIEIICHNS U CBOMCTBA TEOPETUKO-MHOKECTBEHHBIX
oTepalyii 1 OTHOIIECHUH, YCIOBHSI pa30HUEeHHS] MHOKECTBA
Ha KJIACChI;

- OIPENCIICHUSI COOTBETCTBUI U OTHOLIEHUH,

CBOMCTBA U CIIOCOOBI 33JJaHUsI OTHOILIIEHUW, OCHOBHBIE
OTHOIICHUS HA4YaJIbHOTO Kypca MaTeMaTHKH,

- ONPEAEIICHUS U CBOMCTBA OCHOBHBIX JIOTHYECKUX ONEPALUN;
- TpeOOBaHUS K ONPE/ICIICHUIO TOHATHI, OCHOBHBIE
CTIIOCOOBI OTIpeIeTICHUS TIOHSATHH;

- OCHOBHBIE CXEMBI MTPABUIBHBIX

YMO3aKIIFOUEHHI; YMETh:

- BBIIIOJIHATH TEOPETUKO-MHOKECTBEHHBIE ONEpaIiuu

HaJ KOHEYHBIMU U OECKOHEUHBIMU MHOKECTBAMU;

- YCTaHaABJIMBATh CIIOCOOBI 3aJaHUSI KOHKPETHOTO
OTHOIIIEHUS U (OPMYITHPOBATH €r0 CBOWCTBA,;

- BBITIOJTHATD JIOTUYECKHUE OTNEepPaIliy Hal

BBICKA3bIBAaHUSIMU U IIPEINKATaMU;

- BBLACJIATD JIOTUYECKYIO CTPYKTYPY ONPEICIICHHUI,

CTPOUTH ONpPEICTICHUE OHATUI Pa3IMUYHbBIMU

CIoco0amu;

- IPOBOAMTH AHAJIU3 MPABMIBHOCTH

YMO3aKJIFOUECHHI; BIAJETh:

- METOJJaMU MaTEMaTUYECKOr0 MOJIETTUPOBAHMS IPH
pEelIeHNN MaTeMaTUYeCKUX 3a/1a4;- aKCHOMATUYECKUM
METOJIOM U3JI0KEHUSI MAaTEMaTHYECKOTIO COJIEPIKAHMS;

- UCCJIeI0BATEIbCKUMU YMEHUSIMU;

- IpreMaMU JIOTUYECKOTO MBITIUICHHUS;

- OCHOBHBIMH NPUEMAMH JI0KA3aTeIbCTBA U ONIPOBEPIKEHUSI.

BoinmyckHuK g0mKeH o0naj
B COOTBETCTBHH C BUAAMU JICSTEIH

aTh cleayrommmu npodeccuonanbabiMu KommneTeHIusMA (I1K)
HOCTH:

X
IS

j°a

IIK-1. 2omoenocmuio peanu3oewis

amo 00pazosamesnvHble NPOZPAMMbBL HO YUEOHBIM

npedmemam 6 coomeemcmeuu ¢ mpeﬁoeauu;mu 06pa308ama/lbub1x cmauoapmoe

neoazozuyeckas 0esameabHoCHb

[IK-1 rotoBHOCTBIO
pean3oBbIBaTh
oOpa3oBaresbHbIe IPOrpaMMBbI 110
y4eOHBIM IpeIMETaM B
COOTBETCTBUH C TPEOOBAHUSIMU
o0Opa3oBaTeIbHbIX CTaHJAPTOB

3HATh:
- pa3JIMYHbBIE TTOIXO/ABI K TOCTPOCHUIO MHOXKECTBA IIEJIBIX
HEOTPHIIATETLHBIX YUCET U 000CHOBAHUE OTIEpAIIUA HaT

LEJIBIMH HEOTPHUIATSIIbHBIMUA YHCIIAMU;

- OCHOBBI IOCTPOCHUS MTO3UIIMOHHBIX U HETIO3UIIMOHHBIX
CUCTEM CUMCIICHHUS, aJITOPUTMbI JEHCTBUN B IECITUUHON
CHCTEME CUMCJICHHS;




- OIIPE/CIICHUE U CBOMCTBA

OTHOULIEHUS JEIUMOCTH,

OCHOBHBI€ NPU3HAKU

JETUMOCTH, aJITOPUTMBI

HaxO0XJICHUs] HAUMEHBIIIETO

00111ero KpaTHOTO U

HanOOJIbIIETO OOIIETO

JEIUTES;

- ONpEaeICHUS

palrMoHAIBHOTO,

JIEACTBUTEIBLHOTO YHCEIT U

onepauui HaJl HUMH, 3aKOHbI

apupMETHUIECKUX OTIEpAIIHii;

- OIIpe/ielIeHHEe U CIIOCOOBI 3aJaHus
YHCIOBBIX (PYHKIIHIA;

- ompeesieHre YPaBHEHHUM U

HEPaBEHCTB, CUCTEM U

COBOKYITHOCTEW YpaBHEHUH U

HEPaBEHCTB; OCHOBHBIE METO/IBI

pELIEeHHS YpaBHEHHI,

HEPaBEHCTB; CUCTEM YPaBHEHUI

Y CUCTEM HEPaBEHCTB;

- OCHOBHBIE BEJIIMYMHBI,

M3y4yaeMble B HAYaJIbHOM

Kypce MaTeMaTHKH,

€AVHUIIBI UX U3MEPEHU,

3aBUCUMOCTb MEKy HUMU;

- ompeaeseHus,

CBOKWCTBA U

MIPU3HAKU

IUIOCKHX U IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX

duryp;

- DTalbl PEIICHUs 3a/1a4 Ha MOCTPOCHUE (PUTYP C MIOMOIIBIO
LUPKYJIS U JIMHEUKY;

- BU/Ibl TEOMETPUUECKUX MTPE0OPa30BaHUI Ha MJIOCKOCTH;
YMETh:

- WUTIOCTPUPOBATH PA3JIMYHBIE MOAXO/IbI K TOHITHIO LIEJIOTO
HEOTPULIATEILHOTO YKCIIa IPUMEPAMH U3 Kypca MaTeMAaTUKHU
Ha4yaJIbHOM IIKOJIBL;

- 000CHOBBIBATh BHIOOP JEHUCTBUI NPU PEIICHUU TEKCTOBBIX
3a/1a4 ¢ TOUKH 3PEHUS KaXJO0T0 U3 TPEX MOX0/I0B K MOHATHUIO
1IEJIOr0 HEOTPULIATEJIbHOTO YUCIIA U Ha SI3bIKE IIKOIbHON
MaTeMaTHKU;

- IPUMEHSATh IPU3HAKYU JIETUMOCTH, HAXOJUTh HauOOIbIINUN
001l enuTens 1 HaMMEeHbIIee 001Iee KpaTHOEe HAaTypaIbHBIX
qHCen;

- BBITIOJIHATH BBIYUCIICHUS C PAllMOHATIBLHBIMH,
JIEACTBUTEIILHBIMU YUCIIAMH;

- CTPOUTD rpaUKH YUCIOBBIX QYHKITUN (TIPSIMOMA
MPOMOPLHUOHATIEHOCTH B 00paTHOM

MIPONOPLIMOHATIBHOCTH, JINHEMHON U KBaJAPATUYHOU
byHKIHIA);

- pemiath ¥ 00OCHOBBIBATH PEIICHUS YPAaBHEHUN, HEPABEHCTB,
CHUCTEM ypaBHEHHUH, CUCTEM HEPABEHCTB;

- pelath 3aJ1a41 JIaHUMETPUH;

- n300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH;

- U3MEPSATH BEJIMYUHBI, YCTAHABIUBATH 3aBUCUMOCTH MEXTY
HUMU;

BIIAJICTh:

- OCHOBHBIMM MOHATHUSIMU PA3/EJIOB AIEMEHTAPHON MaTEMaTUKH
(Teopus umcen, anredpa, reOMETpHsl);

- Pa3IMYHBIMU MOAXOAAMH K U3YUEHHUIO HATYpaIbHBIX YUCEN U
onepauuid HaJl HUMU;

- OCHOBHBIMH MPAaBWJIAMH U 3aKOHAMHM JIOTUKHU CYXKJICHUN U
YMO3aKIFOUEHHI
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5. Cooepircanue oucyuninunot
Ry A Cooepicanue mooyneil OUCUUnIUHDL

Mooyns 1. Muoscecmea u onepayuu Ha0 HUMU:

[TonsitTue MHOXecTBa. DneMeHT MHOxkecTBa. llyctoe mHOxkecTBO. Ilpumepbl KOHEUHBIX H
OeckoHeUHBIX MHOXeCTB. CrmocoObl 3agaHusi MHOXeCTB. PaBHble MHOXecTBa. [logmMHOXECTBO.
VYuuBepcanbHoe MHOXecTBO; [lepeceuenne m OOBEAMHEHHE MHOXECTB. Pa3HOCTh JIByX MHOXKECTB,
JIOTIOJIHEHUE 10 YHUBEPCAIBHOTO MHOXECTBA. UMCIO MOIMHOXKECTB KOHEUYHOTO MHOKECTBA. 3aKOHBI
omepainuii Haj MHOkecTBamu; [loHsiTHE pa30MEeHHsT MHOXKECTBA Ha TOMAPHO HEMEPECeKalomuecs
MOJMHOXeCTBa (Ki1acchl). Pa30oreHne MHOKECTBA Ha KJIACChI C MOMOIIBIO OAHOTO, JIBYyX U TPEX CBOMCTB.
JlexapToBO mpow3BeeHne MHOXKeCTB; COOTBETCTBUS MEXKIY dJIeMEHTaMU MHOXeCTB. CriocoObI 3a/1aHus
cootBeTcTBUil. ['pad m rpaduk coorBercTBHs. CooTBeTCTBHE, O0OpartHOe maHHOMY. COOTBETCTBHE,
MIPOTUBOIOJIIOKHOE JaHHOMY. B3aumMHO ofHO3Ha4HOE OTOOpaXKEHHWE MHOMKECTBA HA MHOMKECTBO.
PaBHomoIHBIe MHOXKECTBa; OTHOIIEHHUsT HA MHOKecTBe. CrocoObl 3a1aHus OTHoIeHu. OTHOLIeHHe,
oOpatHoe naHHOMY. OTHOIIEHUE, MPOTUBOMOIOKHOE AaHHOMY. CBOICTBa OTHOIIEHHN HAa MHOKECTBE.
OTHolIeHHe SKBUBAJICHTHOCTU. CBS3b OTHOIICHHWS SKBUBAJICHTHOCTH C pa30MEHHWEM MHOMKECTBA Ha
Kjaccel. OTHOLIEHHUE MOPSIIKA;

Mooyns 2. MamemamuuecKkue npeonoiHceHus, ux cCmpyKmypa:

[Tonsitue. O0beM u copepxkanue NMOHATHS. OTHOILICHUS MEXIy MOHATHsAMU. OnpenensieMble U
Heomnpezaensiemble NoHATUSA. CriocoObl onpeaeneHuss noHsTH. CTPyKTypa OIpeneieHHsl dyepe3 pox U
BUJ0BOE oTnuue. [IpruMepsl Takux ompeneneHnid U3 MKOJIBHOTO Kypca MaTeMaTHKU 10 TPaIUIIMOHHOM
U BapuaTUBHOM mnporpammam; [loHsTHhe BBICKa3bIBaHUS M TpeauKaTa (BBICKAa3bIBATENLHON (DOPMBI).
3HaueHHWEe UCTUHHOCTU BBICKa3bIBaHUA. MHOXECTBO UICTUHHOCTH Mpenukara. OTpullaHue BbICKa3bIBaHUN
u npeaukaroB. KOHBIOHKIMS W AW3BIOHKIMS BBICKAa3bIBaHUN u mpenukatoB. CocTaBieHue TabmHil
UCTUHHOCTU. VIMIIMKAnUs M SKBUBAJICHLHUS BBICKA3bIBAHMNW M NpEAUKATOB. TaOnWIlbl MCTUHHOCTH;
OTHOLIEHMsI CJIEJOBAHUS U PAaBHOCWJIBHOCTU MEXy BbICKa3zbIBaHUsIMHU. HeoOXoauMble U JOCTaTOYHbBIE
ycnoBusi. Ctpoenue Tteopembl. Buasl Tteopem. CrocoObl gokazaTenbcTBa. KBaHTOpHI OOIIHOCTH U



CYLIECTBOBaHMA. BpickaspiBaHusd ¢ KBaHTOpaMu. OTpulIlaHME BBICKa3blBaHMM C KBaHTOPAMU;
IIpaBuibHBIE W HENpaBWIbHbIE paccykAcHHUs. (CXeMbl NPAaBWIBHBIX YMO3aKIIOUEHUH. AHaiu3
IIPABUJIBHOCTH YMO3aKJIIOUEHUH C IIOMOIIBIO KpYroB Jilnepa;

Mooyne 3. Tpu nooxooa K nocmpoenuro MmHoxicecmea HamypaavHwvlx yucen. Cucmemvl
CUUCTICHUA:

[lonsiTue 00  akcMOMaTHYECKOM  MeTozne  mocTpoeHuss Teopuu. Axcuomel  [leaHo.
AKCHOMAaTHYECKOE OIpPENETICHUE LENOr0 HEOTPHULATEIBHOTO uucia. lloHATne oTpe3ka HaTypalbHOTO
psiZia YUCEN U CYETa DIIEMEHTOB KOHEYHOrO0 MHOXKeCTBa. [10psIKOBBIE M KOMMUYECTBEHHBIE HATYPAJIbHBIC
yucia. [loHaTne HaTypanpHOro ymMcia U HyJsl ¢ TOUKU 3peHUs Teopuu MHOXkecTB. HarypasibHoe uncio
Kak Mepa orpe3ka. OTHOWICHHS «pPaBHO», «MEHbIIE», «OOJbIIE» HAa MHOXKECTBE LENbIX
HEOTpULATEeNbHBIX uHcen; Ompenenenne apupMETHYECKUX ONEpaluii Ha MHOXKECTBE  IIEIBIX
HEOTPULATEIbHBIX YUCEN C TOYKHM 3PEHUS] aKCMOMAaTUKH, TEOPUH MHOXKECTB, U3MEPEHHUs BEIMYMH Ha
MHOXECTBE LIEJIbIX HEOTPULATENIbHBIX YUCeN (CI0KEHHE U BblunTaHue). Tabmuua cinoxenus . CBoiicTBa
apu(MeTUYECKUX ONepanuil ciokeHus M BblunMTaHus, OnpeneneHue apuMeTHUECKUX OIepauuil Ha
MHOKECTBE IIE€JIBIX HEOTPHULATEIbHBIX YUCEN C TOYKM 3PEHMsSI AKCHOMAaTUKHM, TEOPUU MHOXKECTB,
M3MEPEHUs BEIMYMH Ha MHOXKECTBE IIEJIBIX HEOTPHUIATENbHBIX YKces (YMHOKEHHE U aeneHue). Tabauna
ymMHO)KeHHA. CBOHCTBa apu(MeTHUECKHX OIepanuil YMHOXKEHHUS M JeleHus. JleleHue ¢ OCTaTKOM.
CBoiicTBa MHOXECTBA 1I€JIbIX HEOTpULATEIbHBIX yKcell; [IoHsATHE cUCTeMbl CUMCIIEHUS, HEMTO3UIIUOHHbIX
Y MO3ULMOHHBIX CUCTEM CUUCIICHHA. 3allMCh U HANMEHOBAHHUE YUCEN B IECATUYHON CUCTEME CUHUCIICHMS.
Anroputmsl apu(pMeTHUECKUX AEHCTBMM HajJ LENbIMH HEOTPHULATEIbHBIMU YHUCIAMU B JECSITUYHOMN
cucTeMe cuucieHusd. [[o3MIHOHHBIE CHCTEMBl CUMCIICHMS, OTIMYHBIE OT ACCATHUYHOM: 3allUCh YHUCIA,
nepexo]] OT 3aMUCH YHCET B OTHOW CHCTEME K 3aluCH B Jpyro, apupmMeTndeckue I1eicTBUS;

Mooyne 4. /lenumocmy namypanvhoix uucen. Pacuiupenue nonamua uucna:

OnpeneneHre OTHOLWIEHUS JEIMMOCTH HA MHOKECTBE LI€JIbIX HEOTPHIATEeNbHbIX uncen. CBolcTBa
OTHOUIEHUSl JAETUMOCTU. J[eMMMOCTh CyMMBI, Pa3HOCTH W NPOU3BEACHMS LEIbIX HEOTPULATEIbHBIX
yucen. I[lpusnaku genumoctu Ha 2, 3, 4, 5, 8, 9, 25, 125, ux nokaszarensctBo. IIpocThie U cocTaBHBIE
grcna. Pemero Oparocdena. beckoHeYHOCTh MHOXKECTBA MPOCTHIX uncen. HanMeHnklee od1iee KpaTHoe
Y HauOOJBIINI OOIIMIA JENIUTENh YHUCENl, X OCHOBHBIC CBOMCTBA. [IpM3HAK JEMMMOCTH Ha COCTaBHOE
gyucino. OCHOBHas Teopema apuMETUKH. AJTOPUTMBI HAXOXKIEHUS HAMOOBIIETO OOIIEro NeTuTeNs 1
HaMMEHBIIIETO OOIIEro KpaTHOro JAaHHBIX uucels: Ha ocHoBe ompeneneHus HOJl u HOK; ¢ momombio
KaHOHMYECKOro pasznokeHusi; amroput™ EBximpa; [lonstue apoOu. PanmonanbHOe —49HcHoO.
ApudmMeTndeckue omepanydyd HaJl paldOHAIBHBIMH YHUCIaMU. 3aKOHBI apu(pMETHUYECKHX OIepalluii.
CBolicTBAa MHOXKECTBa pallMOHANBHBIX uuced; JlecaTndynpie ApoOU. ANTOPUTMBI apHPMETHUSCKHX
nevictBuii Hax HUMH. [Ipouentsl. OCHOBHBIE 3a/ladyd Ha TPOLEHTHL. PalnMoHadbHBIE YHCIAa Kak
OCCKOHEUHBIE JCCATUYHBIC Tepuoandeckue npodu; [loHsTHE MppalnMOHAIBLHOTO YHCIA. beckoHedHbIe
JECATUYHbIE Hemepuoaudeckue ApoOu. MHOXKECTBO JEHCTBUTENBHBIX uuced. Apudmernyeckue
NeUCTBUSL HaJ JEHCTBUTEIBHBIMU YHUCIaMU. 3aKOHBI apudMeTudeckux omepanuii. ['eomerpuueckas
MHTEpIpEeTaIis MHOXKECTBA IEHCTBUTENbHBIX uncesl. CBOMCTBA MHOXKECTBA JICUCTBUTENBHBIX YUCEN;

Mooynb 6. Inemenmot anzeopol:

UuciioBoe BbIpakeHHWE U ero 3HaueHue. OnpeielieHHEe YKCIOBOTO PaBEHCTBA UM HEPABEHCTBA.
CBoiicTBa YHCIIOBBIX PaBEHCTB M HEPABEHCTB. BrIpakeHHE ¢ MEpeMEeHHOM, ero 00JacTh OMpeneICHUs.
ToxnecTBeHHbIE TTpeoOpazoBanus BeIpaxkeHUi. ToxmaecTBo. Pa3noxeHne MHOTOWIeHa Ha MHOXHUTEIH;
Omnpenenenne 4ucaoBoi (GyHKIMH, ee 001acTh onpeesieH!s] 1 MHOKeCTBO 3HaueHui. CriocoOsl 3a1aHus
¢byHk. MOHOTOHHOCTD YUCIOBOUM PyHKIMU. OmnpeneneHnue 4YeTHOM U HeYeTHOW (yHKILMHU, CBOWCTBO
ux rpapukoB. Ilepuomnueckue ¢yHkuuu. Bunel QyHkuii (mocrosHHas, mnpsMas M oOpaTHas
MPOMOPIIMOHAILHOCTH, JIMHEWHAs, KBaJapaTudHas), ux cBoicTBa W rpaduku. OOpaTHas QYHKIHS.
Komnosunuss QyHkunid; YpaBHeHuE ¢ OAHON NepeMeHHOH. PaBHOCWIIbHBIE ypaBHEHHS, TEOPEMBI O
PaBHOCHJILHOCTH YPaBHEHHMH W MX CIIeACTBUA. JInHeliHoe ypaBHeHHe. KBanpaTHoe ypaBHeHHE. [IpoOHO-
palMoOHANIbHOE ypaBHEHUE. MeToapl pelIeHUsT YpPaBHEHWI. YpaBHEHHE C JIByMSl IE€PEMEHHBIMH.
VYpaBHeHUE JIMHUH. YpaBHEHHE OKpYKHOCTH; HepaBeHcTBa ¢ OAHON INepeMEeHHOW. PaBHOCWIBbHBIE
HEpaBeHCTBA. TeopeMbl 0 PaBHOCUIBHOCTH HEPABEHCTB U UX CJIEACTBUS. MeTOo/bl pelieHusi HEpaBeHCTB.
Meroa UHTEPBAIOB.

KBagpatHoe HepaBeHcTBO. HepaBencTBa ¢ ABymst mepeMeHHBIMU. ['paduueckoe perieHue
HepaBeHCTB; CUCTEMBl ypaBHEHUH C JBYMS NEPEMEHHBIMH. MeETOIbl PEIEHUN CUCTEM YpaBHEHMI.
CoBOKynHOCTh ypaBHeHHMH. CHCTEMbl W COBOKYIHOCTH HEpaBEeHCTB. I'paduyeckoe pelieHue cucreM
HEPABCHCTB. YPABHECHMSI U HEPABEHCTBA C MOLYJIEM;



Mooyne 7. Inemenmut 2eomempuu. Beruuunwi:

Axcuombl ianumerpuu ['mibOepra. ['eomerpuueckue GuUrypsl Ha MIOCKOCTH, UX OINpPENEICHMUS,
CBONMCTBAa U MPU3HAKU, B3aUMHOE pacnoiiokeHue. Muororpanauku. [lpusma, Buasl npusMm. [lupamuna,
BUbI upaMul. [IpaBuiibHbIe MHOrOrpanHuku. Teopema Diliepa 0 MHOrorpaHHukax. Tena BpamieHus
(umunmuuap, xonyc, chepa u map). M3o0paxeHne MpPOCTPAHCTBEHHBIX (UTYp Ha IIOCKOCTH. DTAarlbl
BBITIOJIHEHUS] TEOMETPUUECKUX MOCTpoeHUu. OCHOBHBIE 3a7]aul Ha MOCTPOEHUE C TTOMOUIBI0 LIUPKYIIS U
nuHelku. [eomeTpuueckue mpeoOpa3zoBaHus Ha TIIockocTd. OceBas W IEHTpajdbHAs CHMMETPHH.
[ToBoport. [1apamnensHelii nepenoc. I'omoreTus u noxodue. J{BuxxeHus:, paBeHcTBO (uryp; Beanunna kak
CBOICTBO peajbHbIX OOBEKTOB, MPOIECCOB, sBICHHWHU. CKanspHas BEIWYWHA, OCHOBHBIE CBOWMCTBA
OJTHOPOAHBIX CKAAPHBbIX BenWYMH. [loHATHE W3MepeHMs BeauuMHbL. VICTOpUS pa3BUTHS CHUCTEMBI
€AMHMI] BEIWYMH. MexayHaponHas cucTeMa enuHul. JlImHa oTpe3ka Kak CKalspHas BeJIWYUHA,
cBoiicTBa JuMHbL. M3mepenue nnuHbl orpe3ka. CTaHIapTHBIE €AUHUIBI JTUHBI, OTHOIICHUS MEXIY
numy; [lnomans Gurypsl, ee oCHOBHBIE CBoiicTBa. CrocOObI M3MepeHus Iomaaei Guryp. EnuHuIs
wioniaay. PaBHOBenukue M paBHOCOCTaBieHHbIe GuUrypbl. Haxokaenue miomaan npsiMOyroibHHUKA U
Apyrux ¢uryp.

Ob6veM Tenma Kak CKajsipHas BeNUYMHA, CBOicTBa oObema. WM3mepenue oObema Tena.
CrangapTHble €IMHULIBI 00beMa, OTHOLIECHUS MeXTy HUMU. OObeM MHOTOTPAHHUKOB M TEJ BPAILCHUS;
Macca Tenma kak cKalspHas BeJIWYMHA, CBOMCTBAa Macchl. M3mepeHne Maccel Tena. CraHIapTHBIE
€IMHUIIBI MACChI, OTHOIICHHS MEX1y HUMHU.

[IpoMexyTOK BpeMEHU KakK CKallsipHas BEJIMYMHA, CBOMCTBA MPOMEXYTKOB BpeMeHH. 3MepeHue
MIPOMEKYTKOB BpEMEHU. ETMHUIIBI BpEMEHHN, OTHOLIEHUS MEXY HUMH.

[Ipsimo mpornopiroHanbHas ¥ 00paTHO MPOMOPLIMOHANIbHAS 3aBUCUMOCTh MEX/y BEJIMYMHAMH.

52 Cooepycanue oucyunaunst: Jlekyuu (52 u.)

Mooyns 1. Muooswcecmea u onepayuu nao numu (10 u.)

Tema 1. MHOX€ECTBO, OTHOILIEHUSI MEX]ly MHOKECTBaMU (2 4.)

[TonsaTne MHOXecTBa. OyeMeHT MHoxecTBa. Ilyctoe MHOXecTBO. Ilpumepsl KOHEUHBIX WU
OeckoHeuHbIX MHOecTB. CrocoObl 3ajaHusi MHOXecTB. PaBHble MHOXecTBa. I[loaMHOMXeECTBO.
YHUBEpCaIbHOE MHOXKECTBO

Tema 2. Onepanuu HaJ MHOKeCTBaMU (2 4.)

[lepeceuenne u 0ObEOUHEHHME MHOXKECTB. Pa3HOCTb JBYX MHOXECTB, JONOJHEHHUE [0
YHHMBEPCAJILHOTO MHOXeCTBa. YHCIIO NOAMHOMKECTB KOHEYHOIO MHOXECTBA. 3aKOHBI OIepanuil Hal
MHOKECTBaMH

Tema 3. Oneparuu Hag MHOXeCTBaMU (2 4.)

[TonsiTue pa3OueHuss MHOXKECTBAa Ha IONApPHO HENEpeceKarolIHecs: MOJMHOXECTBAa (KJIaccChl).
Paz06ueHne MHOXKeCTBA Ha KJIACChl C IOMOIIBIO OJHOTO, IBYX M TPEX CBOWCTB. J[eKkapTOBO MpOM3BEIEHUE
MHOXECTB

Tema 4. COOTBETCTBHUS MEXKTY dJIEMEHTAMH JIBYX MHOXKECTB (2 4.)

CooTBeTcTBUS MEXIY MeMeHTaMu MHOXecTB. Crioco0b! 3a1anus cooTBeTcTBUi. ['pad u rpaduk
cootBeTcTBUs. CooTBeTcTBHE, OOpaTHOe JaHHOMY. COOTBETCTBHE, HPOTHBOIOJIOKHOE JaHHOMY.
B3auMHO 0/1HO3HaYHOE O0TOOPAKEHHE MHOXKECTBA HA MHOKECTBO. PaBHOMOIITHBIE MHOKECTBA.

Tema 5. OTHOLIEHUE HA MHOXECTBE (2 4.)

OtHomennst Ha MHOecTBe. CriocoObl 3amanusi oTHomeHU. OTHOIIEHHE, 00paTHOE JaHHOMY.
OTHolIeHWe, NPOTUBOIOIOKHOE JaHHOMY. CBoiicTBa OTHOIIEHMH Ha MHOXkecTBe. OTHOIIEHHE
SKBUBAJIEHTHOCTU. CBS3b OTHOIICHHS OHKBUBAJEHTHOCTH C pPa30MEHMEM MHOXECTBAa Ha KIIACChI.
OTHOLIEHHE TOpSIKa

Mooyne 2. Mamemamuueckue npeonodxcenus, ux cmpykmypa (8 u.)

Tema 6. [Tonsitue. OTHOLIEHNS MEX Ty NOHATHAMH. OnpeeneHre moHATHH (2 4.)

[Tonstne. O6BeM U copepkaHue MOHATUSA. OTHOLIEHHs MeXAy NOHATHSAMU. OmnpenenseMble U
Heomnpenensiemble MoHATHSA. CrocoObl onpeneneHus moHATHA. CTPYKTypa OmpeieieHus 4epe3 poj |
BHJ0BOE omnuue. [IpruMepsl Takux ONMpeNeNeHni U3 IKOJIBHOIO Kypca MaTeMaTHKH 110 TPaJULIMOHHON
Y BapUaTUBHOM IpOrpaMmam

Tema 7. Boicka3bIBaHUS ¥ IPEAUKATHI, OTIEPAIIUHN HAJl HUMH (2 4.)



[TonsiTue BbICKa3bIBaHHWS U TpeauKaTa (BbICKa3bIBaTeldbHOW (OpMBI). 3HAUEHHUE HCTUHHOCTH
BbICKa3bIBaHUS. MHOXECTBO HUCTUHHOCTH mpeaukara. OTpullaHMe BBICKA3bIBAHUW M MPEIUKATOB.
KoHBIOHKIINS M JU3BIOHKIWS BBICKAa3bIBaHUN U mpeaukaroB. CocTaBieHHWE TaOMUI] MCTUHHOCTH.
Nmrikanuist 1 5KBUBAJICHIIUS BBICKa3bIBAHUN U TIpeIUKaToB. TaOauIbl HICTUHHOCTH

Tema 8. Teopembl. KBanTops! (2 4.)

OTHOIICHHST CENOBaHUSI W PABHOCHIBHOCTH MEXKIY BBICKa3bIBaHUSIMU. HeoOxomuMmbie u
noctatouynbie ycioBus. Ctpoenue Tteopembl. Buasl Teopem. CrocoObl poka3arenbcTBa. KBaHTOpHI
OOIITHOCTH U CyIiecTBOBaHMs. Bricka3zbiBanus ¢ kBaHTOpaMu. OTpHUIlaHUE BBICKAa3bIBAHUM C KBAHTOPAMHU

Tema 9. Ymo3zakimrouenus (2 4.)

[IpaBunbpHbIE U HeMpaBUJIbHBIE paccykaeHus. CXembl MpaBUIBHBIX YMO3aKIIOUEHHH. AHalu3
MPaBUILHOCTH YMO3AKIIOYEHHH C MOMOIIBbIO KPYroB Dijiepa

Mooyne 3. Tpu nooxooa Kk nocmpoenuro muodxcecmea nHamypaavhvix uucein. Cucmemvl
cuucienus (8 u.)

Tema 10. Onpenenenue HaTypanbHOro uncnia (2 4.)

[lonsiTue 00  akcMOMAaTHYECKOM  MeTone THocTpoeHuss Teopud. Axcuomel  [leano.
AKCHMOMAaTHYECKOE OIpEACNICHUE LEJIOr0 HeoTpuuaTelbHOro yucina. [loHsATne oTpe3ka HaTypajabHOTO
psilia 4KCeNl U CYETa 3JIEMEHTOB KOHEUHOTO MHOecTBa. [lopsaKoBbIE U KOMYECTBEHHbIE HATypalbHbIC
yucna. [loHaTre HaTypajdbHOTO YUCIA U HYJS C TOYKM 3pEHUS TE€OpUM MHOXecTB. HarypaiibHOe uucio
Kak Mepa otpe3ka. OTHOIIEGHUS «PAaBHO», «MEHBIE», «OOJNBIIE» HAa MHOXKECTBE IEJIBIX
HEOTPHIIATETLHBIX YUCET

Tema 11. ApudpmeTnueckue onepanuy Haja LeIbIMA HEOTPHUIATEIbHBIMU YUCTIaMHU (2 4.)

Omnpenenenve apupMeTHUECKUX OIEpalfii Ha MHOXKECTBE IIeNIbIX HEOTPULIATENbHBIX 4YHCel C
TOYKM 3PEHHUS AKCMOMATUKH, TEOPUM MHOXKECTB, HM3MEPEHHUS BEIMYMH HAa MHOXECTBE LEJbIX
HEOTPUIIATEIBHBIX YuceN (CIOKeHUEe W BbhlYMTaHue). Tabmuma cinoxxenus. CBOWCTBA apuPMETHUSCKHUX
ONepanni CI0KEHUS U BBIYUTaHUS

Tema 12. Apudmerndeckue onepanuu HaJl HEeJIbIMU HEOTPULATEIbHBIMU YK CIaMU (2 4.)

Omnpenenenre apupMETHUIESCKUX OIEpalii Ha MHOXKECTBE IIENbIX HEOTPUIATSILHBIX YHCEN C
TOYKM 3pEHHUS AKCMOMATUKH, TEOPUM MHOXKECTB, HM3MEPEHUS BEIMYMH HAa MHOXECTBE LIEJbIX
HEOTpUIIATEeIbHBIX YKceNl (YMHOXeHuEe U aeneHue). Tabmuia ymHoxeHusi. CBoiicTBa apupmeTnyeckux
omepanuid yMHOXeHMsT U jeneHus. Jlenenme ¢ ocratkoM. (CBOMCTBA MHOMXECTBA  IIEJIBIX
HEOTPHIIATETLHBIX YUCET

Tema 13. Cuctemsl cuncienus (2 4.)

[loHsiTHE cHCTEMBI CUMCIICHHS], HEO3ULIMOHHBIX U MO3UIMOHHBIX CUCTEM CYMCIICHHUS. 3alluCh U
HAUMEHOBAHUE YHCEN B JECATUYHON CHCTEME CUMCIIECHUS. ANTOPUTMBI apu(PMETHUECKHUX JTeUCTBUN HaJl
LEJIbIMH HEOTPULATEIIbHBIMA YHUCIAMU B JIECATHMYHOM cucTteMe cuuciieHus. [lo3unumoHHbIe CcHCTEMBbI
CUMCIICHHUSA, OTJIMYHbIC OT JACCATUYHOM: 3aIUCh YMCIIA, MEPEeX0i OT 3aliCH YMCeNl B OJHOM CHUCTEME K
3arucu B ApYyroi, apudmernyeckre AecTBUS

Mooyns 4. /lenumocmy namypanwvuslx uucen. Pacumupenue nonamusa uucna (8 u.)

Tema 14. OTHOIIEHHE JEIUMOCTH HATYypaIbHBIX yucen (2 4.)

OnpeneneHne OTHOLWIEHUS JEIMMOCTH HA MHOKECTBE LI€JIbIX HEOTPHIATENbHbIX unceln. CBolcTBa
OTHOUIEHUSI JAENUMOCTU. J[eMMMOCTh CyMMBI, Pa3HOCTH W TPOU3BEACHMS LEIbIX HEOTPULATEIbHBIX
yucen. [lpusnaku genumoctu Ha 2, 3, 4, 5, 8, 9, 25, 125, ux nokaszarensctBo. IIpocThie u cocTaBHBIE
grcna. Pemero Oparocdena. beckoHeYHOCTh MHOXKECTBA MPOCTHIX uncenn. HanMeHnklee ob1iee KpaTHoe
Y HauOOJBIINI OOIIMIA JAEIUTENh YHUCENl, X OCHOBHBIC CBOMCTBA. [IpuM3HAK NETMMOCTH Ha COCTABHOE
gyucyino. OCHOBHas Teopema apudMETUKH. AJTOPUTMBI HAXOXKIEHUS HAMOOBIIETO OOIIEro NeTuTeNs 1
HaWMEHBIIIETO OOIIEro KpaTHOro JAaHHBIX uuceldl: Ha ocHoBe ompeneneHus HOJl m HOK; ¢ momompro
KaHOHUYECKOT0 pa3iiokeHus; anroput™ EBknnna

Tema 15. ParmonasibHbIC YKCIIa U ONIEpAIiMy Hal HUMH (2 4.)

[Tonsitme npobu. PammonanbHOE 4wcio. ApUPMETHYESCKUE OINEpalrHd HaJ pPAlUOHATEHBIMHU
qrciiaMu. 3aKOHbI apupMeTndyeckux onepaunii. CBoiicTBa MHOXKECTBA PALIMOHAJIBHBIX YHCEI

Tema 16. Jlecstuunbie Apodu. beckoHeuHbIe AeCATUUHBIE TEPUOIHUECKIe IpooH (2 4.)

Hecsatuunbie 1pobu. AnroputMsl apupmeTnieckux aedctBuil Hag HUMU. [IpoueHTsl. OCHOBHbBIE
3aJlauu Ha MpOLEHTHI. PalioHabHbIE YnCiIa Kak OECKOHEUHbIE AECSITUUHBIE IEPUOANYECKHE IPOOU
Tema 17. [leiicTBuTeNnbHbIC yncia (2 4.)



[ToHsATHE WpPpPALMOHAIBHOIO 4YHCNIA. becKkoHeuHble [ecATHYHBIE HENepHoAnYecKre apolu.
MHOXeCTBO ACUCTBUTEIbHBIX 4MCeN. ApupMeTHYeCKUe NeHCTBUS HAJ JIEHCTBUTENBbHBIMU YUCIIAMHU.
3akoHbl apudmMeTHueckux omnepanuid. ['eomeTpuueckas MHTEpHpeTanus MHOXKECTBA NEHCTBUTEIBHBIX
gucelsl. CBoICTBa MHOXKECTBA ACHCTBUTEIbHBIX YHCET

Mooynw 6. Inemenmot anzeoput (10 u.)
Tema 18. HucnoBble 1 OyKBEHHBIE BBIpaXEHHUS (2 U.)

UucnoBoe BbIpakeHUE U €ro 3HaueHue. OnpelerneHue YHUCIOBOrO PaBEHCTBA UM HEPABEHCTBA.
CBoiicTBa YHCIIOBBIX PaBEHCTB W HEPABEHCTB. BhIpakeHHE C MEPEeMEHHOH, ero 00JacThb ONpeleIeHHs.
ToxaecTBeHHBIE TIPeoOpazoBaHus BeipakeHui. ToxmecTBo. Pa3noxkenne MHOTOWIeHA HA MHOKUTEIH

Tema 19. Yucnossie pyHkumn, ux rpaduxu (2 49.)

Omnpenenenue 4nuciaoBoi QPyHKIMHU, ee 001acTh ONpeneiaeHus] U MHOXeCTBO 3HaueHUH. CriocoObl
3amaHus QyHKIUA. MOHOTOHHOCTH 4YHMcIoBOW ¢GyHkiuu. OnpeneneHue YeTHOW M HEUETHOW (YHKIINH,
cBoiicTBO ux rpadukos. [lepuognueckue pyHkiuu. Buasl GyHKImM (MOCTOSHHAS, TIpsiMast B 0OpaTHast
MPOMOPIIMOHAILHOCTH, JIMHEWHAs, KBaJapaTudHas), ux cBoicTBa W rpaduku. OOpaTHas QYHKIHS.
Komnosunus pyHkimii

Tema 20. YpaBHEHHS C OJHOU U JBYMsI IIEPEMEHHBIMU (2 4.)

VYpaBHEHHE C ONHOM INepeMeHHOU. PaBHOCUIIBHBIE ypaBHEHHS, TEOPEMBI O PaBHOCWIBHOCTH
ypaBHEHMH U ux cinenactBus. JluneiliHoe ypaBHeHue. KBaapatHoe ypaBHeHue. [poOHO-palimoHaIbHOE
ypaBHeHUE. MeToibl penieHrs YpaBHEHUW. YpPaBHEHUE C JIBYMs IMEPEMEHHBIMU. YPaBHEHUE JIMHHM.
VYpaBHEHHE OKPYKHOCTH

Tema 21. HepaBeHCTBa C OJJHOM U ABYMS TIEpEMEHHBIMH (2 4.)

HepaBeHnctBa ¢ oqHOM nepeMeHHON. PaBHOCHIIBHBIE HEpaBeHCTBA. TeopeMbl 0 PAaBHOCUIBHOCTH
HEPABEHCTB M MX CIEACTBHA. MeTonpl pelieHus HepaBeHCTB. Meron wuHTepBanoB. KsagpatHoe
HepaBeHCTBO. HepaBeHcTBa ¢ AByMs epeMeHHbIMU. ['paduueckoe pelieHne HepaBeHCTB

Tema 22. CucteMbl 1 COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB (2 4.)

Cucrembl ypaBHEHHUH C JBYMsl II€pEeMEHHbIMU. METONbl pEIIEHUH CHCTEM YpaBHEHUI.
CoBOKyNHOCTh ypaBHeHHMH. CHUCTEMbl M COBOKYIHOCTH HEpaBEeHCTB. I'paduyeckoe pelieHue cucreM
HEPABEHCTB. YPABHEHMS U HEPABEHCTBA C MOIYJIEM.

Mooynw 7. Inemenmot 2eomempuu. Beruuunot (8 u.)
Tema 23. Iliiockue 1 IpoCTpaHCTBEHHBIE TeoMeTprudeckue purypsl (2 4.)

AxkcuoMsl ianuMmerpun I'mnp6epra. I'eomerprudeckue Gurypbl Ha IIOCKOCTH, UX ONpENeNeHus,
CBOMCTBA M NPU3HAKH, B3aUMHOE pacroiiokeHue. MHororpanuuku. Ilpusma, Bunel npusm. IIupamuna,
BUAbl nupamuy. IIpaBuiibHble MHOrOrpanHukH. Teopema Diiniepa 0 MHOrorpaHHukax. Tena BpalleHus
(umnuHOp, KoHyC, cdepa u map). M3o0paskeHHe MPOCTPAHCTBEHHBIX (UTYyp Ha IJIOCKOCTH. DTarlbl
BBIIIOJIHEHHSI TEOMETPUYECKUX NOCTpoeHUH. OCHOBHBIE 33/1a4 HA TIOCTPOCHUE C MOMOILBIO LUPKYIS U
nuHelku. ['eomerpuueckue mnpeoOpa3zoBaHusi Ha IutockocTu. OceBasg M IEHTpajbHas CHUMMETPHH.
[ToBoport. [TapamnensHbiil mepeHoc. ['omoterns u mogodue. JIBmkeHus, paBeHCTBO GUTYP

Tema 24. Ilonsatue Benuuunbl. J[nuHa oTpeska (2 4.)

BennunHa kak CBOMCTBO peasbHBIX OOBEKTOB, IMPOLECCOB, sBIeHUNA. CKalspHas BeIUYMHA,
OCHOBHBIE CBOICTBa OJHOPOJHBIX CKaJIApPHBIX Beau4MH. [loHsATHME u3MepeHus BenuuuHbl. Mcropus
Pa3BUTHS CUCTEMBI €AUHUIL] BEIMYUH. MexayHapoaHas cucreMa eAuHUL. JJInHa OTpe3Ka KaK CKaJsipHas
BEJIMYMHA, CBOMCTBA JUIMHBI. M3MepeHue niuuHbl oTpe3ka. CTaHAapTHbIE €AMHULIBI JAJIUHBI, OTHOIICHUS
MEXy HUMH

Tema 25. Ilnomanp ¢purypsl, 00beM Tena, UxX u3Mepenue (2 4.)

[Tnomane gurypsl, ee ocHOoBHbIE cBoiicTBa. CriocoObl u3MepeHus miomazneil ¢puryp. Enunuis
wiomaayu. PaBHoBenukue u paBHOCOCTaBlIeHHbIe (Qurypsl. HaxoxkneHnue riomany npsMOyrojibHHUKA U
Apyrux ¢puryp.

OObeM Tenma Kak CKajspHas BeJNWYMHA, CBOiicTBa oObema. I3mepenue oObema Tena.
CrannapTHble eIMHHIIBI 00beMa, OTHOIICHUS MeKIy HUMUA. OOBEM MHOTOTPAaHHUKOB U TEJI BPAIICHUS

Tema 26. 3aBUCHMOCTb MEXy BeTUYMHAMU (2 4.)

Macca Tena Kak cKaJsipHas BeJIMYMHA, CBOWCTBA Macchl. M3mepenue maccol Tena. CraHgapTHbIe
€AVHUILIBI MACChI, OTHOILLICHHS MKy HUMU.

IIpoMexyTOK BPEMEHHU KakK CKaJlApHas BEIWYMHA, CBOMCTBA IIPOMEKYTKOB BpeMeHU. M3mepenue
IIPOMEKYTKOB BPEMEHU. EIMHUIIBI BpEMEHHU, OTHOLIECHUS MEXY HUMH.



[Tpsimo mpornopiiMoHanbHas U 00pPaTHO MPOMOPLMOHANIbHAS 3aBUCUMOCTh MEX]Ty BETMYMHAMHU
53 Cooeporcanue oucyunaunsvt: Illpakmuueckue (70 u.)

Mooyne 1. Muoswcecmea u onepayuu Hao Humu (8 u.)

Tema 1. MHOXeCTBO, OTHOILIEHUSI MEX]Ty MHOKECTBaMU (2 4.)

1. 3ajaHue MHOXKECTB MEPEUNCIICHUEM 3JIEMEHTOB U YKa3aHUEM XapaKTEPUCTHUECKOTrO0 CBOWCTBA
JJIEMEHTOB.

2. Onpenenenre NPUHAMIECKHOCTH JIEMEHTAa MHOKECTBY.
N300pakeHre 4ucI0BOro MHOKECTBA Ha KOOPAUHATHOM MPSIMOH.
VYcraHoBIEHHE OTHOIIEHUH MEX/1y MHOXKECTBAMH.
N300paxeHne OTHOMIEHUH MEX /1y MHOXKECTBAMHU € TIOMOILBIO Tuarpamm Oiiepa-BenHa.
Briaenenue nogAMHOXKECTB U3 JaHHBIX MHOXECTB.

AN

Tema 2. Tlepeceyenue u 00beIMHEHNE MHOXKECTB (2 4.)

1. HaxoxneHue nepecedeHus: U 00beTUHEHHSI HECKOIBKIMX MHOKECTB.

2. M3ob6paxeHue nepecevyeHusi 1 00beIMHEHNUS MHOXECTB Ha JuarpaMMax Diiepa-BeHHa.

3. N3obpaxenus nepecedyeHus: U 00bEIMHEHHS YUCIOBBIX MHOXKECTB Ha KOOPAUHATHON MPSIMOM.

4. YcraHoBJeHHE TNPUHAMIECKHOCTH DOJEMEHTa IEePECEYeHUI0 U OOBEIUHEHUIO JaHHBIX
MHOXECTB.

5. HaxoxpaeHue pasHOCTH IByX MHOXECTB U M300pak€HUE €€ Ha Kpyrax Jiiepa.

6. HaxoxneHue n0moiHeHHsI MOAMHOKECTBA O MHOXKECTBA

Tema 3. JlekapToBo yMHOXeHHE. Pazouenune Ha kiaccel (2 4.)

1. YcranomieHue MpaBMIIBHOCTH MPEACTABICHHOM KIIACCH(UKAIIMK TAHHOTO MHOXKECTBA.

2. Pa30ueHne MHOXKECTBA Ha KJIACCHI TI0 OJJHOMY, IBYM, TPEM CBOMCTBaM.

3. HaxoxnaeHnue nekaproBa MpOU3BEACHHUS HECKOIBKUX MHOMXECTB.

4. N3o0paxeHne Ha KOOPAMHATHOM IIJIOCKOCTH JIEKApTOBA NPOW3BEACHHUS JBYX YHCIIOBBIX
MHO>KECTB.

5. YcraHOBJIEHHE YHUCIIOBBIX MHOXKECTB, JIEKAPTOBO MPOU3BEICHUE KOTOPBIX IMPEICTABICHO Ha
pUCYHKE

Tema 4. COOTBETCTBHUS MEXKY dJIEMEHTAMU JIBYX MHOXECTB (2 4.)

Pasnnynsie criocoObl 3aaHusA COOTBETCTBUA MCKIY SJICMCHTAMHU IBYX MHOXXCCTB.
[Toctpoenue rpada u rpaduka JaHHOTO COOTBETCTBHSL.

Haxoxxnenre cooTBeTCTBUS, 0OPaTHOTO U MPOTHUBOIIOIOKHOTO TAHHOMY.

BaHaHI/Ie OTHOLICHUSA HAa MHOXXCCTBC pa3JINdYHbIMU crioco0oamu.

Haxoxxnenue oTHomeHus, 00paTHOTO U MPOTHUBOMOIOKHOTO TaHHOMY.
[Toctpoenue rpada u rpaduka JaHHOTO OTHOIICHHUS.

CBolicTBa OTHOILLIEHHSI HA MHOXKECTBE.

. OtHouenue nopsiaka. OTHOIIEHUE SKBUBATEHTHOCTH

00 N oL LN

Mooyns 2. Mamemamuueckue npeonoxcenus, ux cmpykmypa (10 u.)

Tema 5. [lonsitue. OTHOLIEHUS MEKTY NOHATHSAMU. OmpeneneHue NoHsITHi (2 4.)
CyniecTBeHHBIE M HECYIIIECTBEHHBIC CBOMCTBA 0OBEKTA.

[TonsTre kak popma MBIILICHUS.

O6beM u copeprkaHue MOHSITHS.

OTHOUIEHUS] MEXKIY MOHITHSIMH.

SIBHOE 1 HESIBHOE OIpe/ieIeHHE.

Omnpenenenne NOHATUS Yepe3 PO/ U BUJIOBOE OTIUYHE.

TpeboBaHus K ONPEICTICHUIO TOHATHI
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Tema 6. KoHbIOHKIIHS ¥ TU3BIOHKIINS BRICKA3bIBAHUN 1 TIPEIUKATOB (2 4.)
1. Bricka3biBaHUE, 3HAYEHUE UICTUHHOCTH BBICKA3bIBAHMSI.

2. Tlpenukar, MHOKE€CTBO UCTUHHOCTH MPEANKATA.

3. Orpunanue BbICKa3bIBaHUN U IPETUKATOB.

4. KOHBIOHKIIUA U OU3BIOHKIIHS

Tema 7. CtpoeHnue u Bubl TeOpeM (2 4.)

1. OTHOUIEHUS Cle0BaHUs U PABHOCUIBHOCTH.
2. HeoOxomuMble B TIOCTaTOYHBIEC YCIOBHS.
3. CTtpoeHune TeopeMbl, BUIBI TEOPEM.



4. 3aKOH KOHTPANO3UIUU

Tema 8. KBantopsr (2 4.)

1. Bpicka3bIBaHUS C KBAHTOPOM OOIIHOCTH.

2. Bricka3biBaHUS ¢ KBAHTOPOM CYIIECTBOBAHMUS.

3. OrpuLaHue BbICKa3bIBaHUM ¢ KBAHTOPaMU

Tema 9. Ymo3zakimroueHus (2 4.)

1. Cxembl IPaBUIBHBIX YMO3AKITIOUSHHH.

2. AHanu3 npaBWIbHOCTH YMO3aKJIOUEHUH ¢ MOMOIIBIO KPYTroB Dijepa

Mooyne 3. Tpu nooxooa Kk nocmpoeHuro MHoxcecmea HamypaabHvix uucen. Cucmemvl
cuucnenus (16 u.)

Tema 10. Onpenenenue HaTypaabHOTO YKcia (2 4.)

1. IlpaBusia mocTpoeHust akcuomaTuueckor Teopuu. IlocTpoeHue mojenei, yIoBIE€TBOPSIIOIIUX
cucreMe akcuoM IleaHno.

2. HOCTpOGHI/Ie MHOXXCCTBAa  HATypPaJIbHbIX  YHUCCI, Ha  KOTOpOM  3a1aHO OTHOLICHHUC
«CHCMOCPEACTBCHHO CJICAOBATDH 3a».

3. Otpe3ok HaTypalbHOIO psja U ero cBoiicrBa. HaTypanbHOe 4MCIO ¢ TOUKU 3pEHUS TEOPHU
MHOXECTB.

4. CMBICT OTHOLIEHUH «PaBHO», «MEHbIIE», «OOJbIIE» «MEHBIIE Ha», «OOJbIIe Ha» C TOYKH
3pEHUs AKCUOMATHKHU, TEOPUH MHOXECTB, U3MEPEHMSI BETMYUH HAa MHOXKECTBE LIEJIBIX HEOTPULIATENIbHBIX
qucell

Tema 11. Metoa MaTematuiyeckoi HHAYKUIUU (2 4.)

1. Teopema 0 MeTO/IE MATEMATUYECKON HHIYKIUH.

2. Jloka3aTenbCTBO YTBEPKACHUM METOJJOM MaTeMaTHUECKON MHTyKIIUU

Tema 12. Meron maremMaTHyecKol HHAYKIMH (2 4.)

1. Jloka3arenbCTBO METOAOM MaTeMaTHYECKOW NHAYKIIMH YTBEPKICHUM O HATypalbHbBIX YUCIIaX

Tema 13. ApudmMerndeckue orneparyu HaJl [eJTbIMA HEOTPUIATSILHBIMA YHCIIaMu (2 9.)

1. Cymma HaTypaJbHBIX YHCel. TeopeTHKO-MHOKECTBEHHOE 000CHOBAHHE CBOWCTB CIIOKEHHUS.

2. Pa3HOCTb HaTypasIbHBIX yucell. TeopeTuKo-MHO)KECTBEHHOE 0O0CHOBAHUE MPABHJI BEIYUUTAHUS.

3. [IpousBeneHue HaTypalbHBIX YHCEN. TeOpeTHKO-MHOKECTBEHHOE OOOCHOBAHHE CBOWCTB
YMHOXEHUS.

4. YactHOE HATypaJbHbIX 4YHCEN. TE€OpETHKO-MHOXKECTBEHHOE OOOCHOBaHME JIEJICHUS C
OCTaTKOM.

5. TeopeTnKo-MHOKECTBEHHOE 0OOCHOBAHHE MPABUIT ICTICHHUS
Tema 14. T'padnueckue WUTIOCTpALIUK NIPU PEIICHUN 3a1a4 (2 4.)
HatypanpHoe yucio kak Mepa BETUYHHBI, CMBICII CyMMBI U Pa3HOCTH.

1. Cmeich NPOU3BCACHUA MW YaCTHOI'O HATYPAJIbHBIX YHCCII, TIIOJYYCHHBIX B PC3YJILTATC
HU3MCPCHUS BCIIMYNH.

2. ObocHOBaHMe BHIOOpa OINEpanuii MpPH PELICHWH TEKCTOBOW 3a/laud, TJe HATypajbHOE YHUCIIO
paccMaTpuBaeTCsl Kak Mepa BEIHMUNHBI.

3. Penienue TEKCTOBBIX 3a/lady HAa4yaJIbHOTO Kypca MaTeMaTUKU C UCIOJIb30BaHHEM IpaduuecKux
WJUTIOCTPALTH

Tema 15. Jlecatuunas cucrema cuuciaeHus (2 4.)

1. ITo3uIIMOHHBIE U HETTO3UIIMOHHBIE CUCTEMbI CUMCIICHUSI.

2. JlecsaTUYHAS 3aMUCh HATYPaTbHOTO YKCIa. Pa3psaHbIil cocTaB yucia.

3. Anroputmbl apuMETHUECKHUX JACUCTBUN HAJ YUCIIAMU B JCCATUYHON CHCTEME CUUCIICHUS

Tema 16. Cucremsl cuncienus (2 4.)

1. 3anuch yrcen B HO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.

2. TlepeBoj uncen U3 NECATUIHON CUCTEMBI CUUCIICHUS B JIPYTYIO U 00paTHO.

3. TaOnuibl CIOKEHHSI U YMHOXKEHHUS TTO3UIIHOHHBIX CUCTEM CUUCIICHUSI.

4. ApudmeTrdecKre onepanuy HaJ YUCIaMU B TTO3UITMOHHBIX CUCTEMAaX CUUCICHHS

Tema 17. TectupoBanue (2 4.)

TectupoBanue mo Teme "Tpu mMoaxoaa K TOCTPOSHUIO MHOXKECTBA HaTypaJIbHBIX uncesl. CHCTeMbl
cunciaeaus"

Mooynwe 4. /lenumocmoy namypanwvhvix yucen. Pacuupenue nonamus yucna (16 u.)



Tema 18. Tlpuznaku neaumoctu (2 49.)
1. OTHOIIEHUE ASITUMOCTH U €0 CBOWCTBA.
2. Ilpu3Haku 1eIUMOCTH CYMMBI, pa3HOCTH U TIPOU3BEICHMUS.
3. [lpusnaku genumoctu Ha 2, 3,4, 5, 9, 25
Tema 19. IIpocTsie u cocTaBHbIe uncna (2 4.)
1. TIpocTeie 1 cOCTaBHBIC YUCIIA.
2. AJTopuTM pacno3HaBaHUsS MPOCTBIX YHCEIL.
3. Jloka3areabCTBO YTBEPKICHUHN O IEIMMOCTH HATypAJIbHBIX YMCEJI METOJOM MOJHON MHIYKIIUU
Tema 20. HanbGonbmmii o0muit nenutens. Hanmensiee obiiee kpatHoe (2 4.)
Haxoxaenre HanOOoIbIIero o0Iero JeIuTeNs.
2. Anroput™ EBkiuna.
3. HaxoxnaeHne HaMMEHBIIEro 00IIEro KpaTHOTO.
4. B3auMHO MPOCTHIE YUCTIA.
5. Ilpu3Hak AETMMOCTH Ha COCTaBHOE YHUCIIO.
Tema 21. ParmoHasibHBIC YKCIIA U ONIEpAIlMK HaJ HUMH (2 4.)
1. Boruvcnenue 3Ha4eHUH BBIPDAKEHUM, COJAEpP)KAIIMX OOBIKHOBEHHBIE JIpo0OM (CIIOXKEHUE,
BBIYMTaHUE, YMHOKCHHE, JICTICHHUE, BCE JICHCTBUA).
2. 3aja4d Ha BCE JICUCTBUS C OOBIKHOBCHHBIMU JIPOOSMHU.
3. 3amauu Ha paboTy, peuraemMbie apuPMETUYECKUM CIIOCOOOM.
4. Pemenue 3agau ¢ ApoOsSMH ¢ IOMOIIbIO YPaBHEHUH.
5. Pemienue ypaBHEHHII Ha OCHOBE 3aBUCUMOCTH MEXIy KOMIIOHEHTaMH U pe3ylibTaTaMu
JEUCTBUMN.
Tema 22. 3agauun Ha qpodu (2 4.)
3ajaun Ha HAXOXKIEHUE APOOH OT YHCIA.
3aaun Ha HAXOXKICHUE YHCIIA 10 3aJJaHHOMY 3HAYEHUIO IPOOH.
3ajaun Ha HAXOXKJICHUE OTHOIICHUS JABYX YHCEIL.
3ajaun Ha HAXOXKJEHUE MTPOLICHTOB OT YKCIIA.
3aauy Ha HAXOXJIEHUE YKCa 10 3aJJaHHOMY 3HAYSHHIO TPOIIEHTOB.
3ajaun Ha HAXOXKIECHUE TTPOLIEHTHOTO OTHOIICHUS ABYX YHCEIL.
Tema 23. beckoHEUYHbBIE AECITHYHBIC TEPHOANUECKHE Ipodu (2 4.)

SN kAE D=

1. HpeBpameHHe OOBLIKHOBEHHBIX Hp06eﬁ B JCCATHYHBIC U NCCATHYHBIX — B OOBIKHOBEHHEIE.

2. OnpeneneHrue BO3MOXKHOCTH TIPEICTABICHUS OOBIKHOBEHHOW JpoOM B BHJIE KOHEUHOM
JECATUYHOM (YUCTO MEPUOANUECKON, CMEIIAHHON ITePUOTUYECKON ).

3. [lpencraBineHre 4YHCTO TMEPUOJMYUECKOM M CMEIIAHHON MEepUOIUYecKoil JIpoOeil B BHIE
JECSATUYHBIX TPOOCH.

Tema 24. JletictButenbHbie yncia (2 4.)

3aaHus Ha OIpeieIeHHe PallMOHAIBHOCTH JAHHBIX YUCEIL.
Brruncnenme 3HaueHUH BbIpaKEHUN ¢ UPPALIMOHATBHOCTIMHU.
VYrpoliieHrue BbIpaXeHU, CoAepKalIuX UppauOHaIbHOCTH.

Cymma HaTypanbHbIX ynces. OO0CHOBaHUE CBOMCTB CIIOKEHHUS.
Pa3znocte HaTypanpHbIX yncen. OO0CHOBaHUE MPABHI BEIYUTAHUS.
[TpousBenenue HaTypanbHBIX Yrcesn. OO0CHOBAaHUE CBOMCTB YMHOKEHHUSI.
YactHoe HaTypanbHbIX yucesn. OO0CHOBaHUE MPABUIT ICTICHHUS.
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Tema 25. TectupoBanue (2 4.)

TectupoBanne 1o TeMe "JleTMMOCTh HaTypalibHBIX 4YHcell. PacmupeHune MHOXKeCTBa
HaTypaJIbHBIX Ynucen"

Mooynb 6. Inemenmot anzeopel (8 u.)

Tema 26. YucnoBble 1 OyKBEHHBIE BBIpaXEHHUS (2 U.)

1. YucnoBoe BeIpaXEHHUE U €T0 3HAUCHHE.

2. BeipaxkeHue ¢ mepeMeHHOM, ero 00JacTh OMPEICTICHHUS.

3. ToxnecTBeHHBIC MPEe0Opa30BaHUS BbIpaKeHUN. TOXIECTBO.
4. Pa3nokeHre MHOTOYJIECHA Ha MHOKHUTEIN

Tema 27. Uucnossle pyHKIMH, X Tpaduxu (2 9.)

1. Omnpenenenue YrcioBol (HyHKITHH, €€ 00JIacTh ONPeIeTCHIS i MHOKECTBO 3HAUYCHUH.



2. Ilpsmas u oOpaTHasi IPONOPIHUOHAIBHOCTH, UX CBOMCTBA U TPapUKH.
3. JluneiiHas ¢pyHKLUS, ee CBOMCTBA U TpadUK.

4. KBagpatuynas (yHKIHs, €€ CBOWCTBA U TpaduK

Tema 28. YpaBHEHHS C OJHOU U JBYMsI IEPEMEHHBIMU (2 4.)

VYpaBHEHUE ¢ OAHOM NEPEMEHHON, MHOKECTBO €0 PEIICHUH.

PaBHOCHUIIBHBIE ypaBHEHUS, TEOPEMBI O PABHOCHUIILHOCTH YPAaBHEHUH U UX CIIEACTBUSI.
JInneliHOEe ypaBHEHHUE.

KBangpatHoe ypaBHeHue.

JlpoOHO-palmoHansHOe ypaBHeHHE. MeTOIbI pelieHNs YPAaBHCHUH.

YpaBHEHUE € IBYMS IEPEMEHHBIMU. YpaBHEHUE JIMHUM.

YpaBHEHHE OKPYKHOCTH

NonAREwD =

Tema 29. HepaBeHCTBa C OJJHOM U ABYMS TIEPEMEHHBIMH (2 4.)

1. HepaBeHcTBa ¢ OJHON NIEPEMEHHOI.

2. PaBHOCHIIBHBIE HEpABEHCTBA. TeOpeMbl O paBHOCHMIIBHOCTH HEPABEHCTB U UX CIIEICTBHUS.
3. Mertonpl penieHns HepaBeHCTB. MeToa HHTEPBAJIOB.

4. KBazpaTHOE HEpPABEHCTBO.

5. HepaBenctBa ¢ qByms nmepeMeHHbIMU. [ paduyeckoe pemeHne HepaBeHCTB.
Mooyne 7. Inemenmut 2eomempuu. Benuuunwt (10 u.)

Tema 30. Ilinockue u mpocTpaHCTBEHHBIE TeoMeTpruieckue Gurypsl (2 4.)
JIyd. Otpe3ok. OKpyHOCTb. YIUIBIL.

[TapanienbHble ¥ NEPIEHIUKYISPHBIE MPSMBIE.

TpeyronbHuKHU.

YeTbIpexXyTrobHUKH.

MHoOrorpaHHHKH.

. Tena BpaieHus.
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Tema 31. Tlonsarue Benmuuunsbl. J[muHa oTpeska (2 49.)
[ToHsITHE BETUYUHBI.

H3MCpCHI/IC BCJIIMYMHBI.

CBoiicTBa OJHOPOHBIX BEJIMYHH.

[TonsiTve UTMHBI OTpe3Ka U €€ u3MepeHus. EquHUIbI ATUHBL.

OcHOBHbIE CBOWCTBA JJIUH OTPE3KOB.

[TonsTHsi, cBSI3aHHBIE C NJIMHOW OTpe3Ka: MEPUMETP MHOTOYTOJIbHHUKA, AJTUHBI OKPYKHOCTH.
Tema 32. Ilnomane Gurypsl, ee usmepenue (2 4.)

[MonsiTre iomanu GUTYPHI U €¢ H3MEepPEHUs. ETUHUIIBI TDIOMIaIH.

OcHOBHBIE CBOMCTBA IUIOIMAAHN (PUTYPBEI.

Crioco0bl M3MepeHus TUIoImaeit Guryp.

Haxoxxnenwue miomaaeii miockux Guryp.

PaBHOBENHMKOCTH 1 PABHOCOCTABIEHHOCTh TEOMETPHUECKHUX QUTYD.
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Tema 33. O6weM u Macca Tena, ux usMepenue (2 4.)

1. Ionstue obvema Tena u ero u3Mepenus. Enunuiel oobema.
2. OcHOBHBIE CBOMCTBA 00BEMA TETIA.

3. HaxoxxaeHne 00eMOB MPOCTPAHCTBEHHBIX TETI.

4. Tlonatue mMacchl Tena U ee u3MepeHust. EquHuIbI Macchl.

5. OcHOBHBIEC CBOMCTBA MAacCHI TelIa

Tema 34. 3aBUCUMOCTb MEXAy BeTudrMHamu (2 4.)

1. IIpssMo MpONOPIMOHAIEHBIC BEIIMYHHBI.
2. O6paTHO MPOMOPIIMOHATHHBIC BEIIMUYNHBI

6. Ilepeuenv yuedHO-Memoouueckozo obecneuenus 04 CAMOCHOAMENbHOU pPAdomol
odyuarouguxca no oucyunaune (M0o0oyio)

6.1  Bonpocwet u 3a0anun ona camocmosamenvnoii pavomuwt Ilepewviit cemecmp (18 u.)
Mooynw 1. Muooswcecmea u onepayuu nad numu (10 u.)
Bun CPC: *[ToaroroBka K mpakTUYECKUM / JIaDOPATOPHBIM 3aHATHSIM



[TpuBecTH npuMepbl MHOXKECTB (KOHEYHBIX, OECKOHEUHBIX, TYCTHIX).
[TpousBecTu pazbueHne Kakux-1100 MHOKECTB Ha KJIACChl IO OJTHOMY, IByM, TPEM CBOICTBaM.

B y‘le6HI/IKaX MaT€MaTHUKU U I/IHCI)OpMaTI/IKI/I JIUIST Ha4adbHOM IIKOJIBI HAWTHU 3aJaHus, BBIIIOJIHCHHUEC
KOTOPBIX OCHOBAHO Ha MPUMCHCHUHN TCOPCTUKO-MHOKCCTBCHHBIX TIOHSTHUH.

HpI/IBeCTI/I MNPUMCEPLI U3 PA3JIUYHBIX ITPEAMCTOB HayaJlbHOM IIKOJIbI, B KOTOPBIX HCIIOJIB3YHOTCA
TCOPCTUKO-MHOKCCTBCHHBIC ITOHATHS.

BreimoaHuth CpaBHI/ITCJ'IbHHﬁ aHaJIM3 MaTCMaTH4YCCKHX onpe):[eneHI/Iﬁ HU3y4YaCMbIX MOHITHI C HX
TpaKTOBKOI\/'I, JIaHHOM B TOJIKOBBIX CJIOBaApAIX.

Brigenuts OCHOBHBIC COOTBCTCTBUA u OTHOIICHUA MCKOAY O6I>CKTaMI/I, KOTOpPBIC
paccMaTpruBarOTCAd B y‘-IC6HI/IKaX MaTeMAaTUKU A1 Ha9aIbHOM IIKOJBI.

BI)ISIBI/ITI) CHOCO6BI 3aaHUA COOTBCTCTBI/Iﬁ )41 OTHOHICHI/Iﬁ B yqe6Hm<ax MaT€MaTuKu Jist
HavaJabHOH IIKOJIEL.

HpOﬂHaJ'II/I?;I/IpOBaTb y‘-Ie6HI/IKI/I MAaTEMATUKN IJI51 HaLIaJ'IBHOI\/'I IIKOJIBI C OCJIBKO BBISIBJICHHSA SIBHOI'O U
HESIBHOTO U3yYEHHSI CBOMCTB OTHOILICHUH.

[IpuBecTn mpuMepbl 3aJaHWll U3 HAYaJbHOM WIKOJbI, B KOTOPBIX MCIOJB3YIOTCS OTHOILIECHHS
MOPsIIKa ¥ DKBUBAJIEHTHOCTHU.

CocTaBuTh II10CCapuil TEOPETUKO-MHOXKECTBEHHBIX TEPMHUHOB.
Mooyns 2. Mamemamuueckue npeonoixcenusn, ux cmpykmypa (8 u.)
Bun CPC: *[loaroroBka K MpakTUYECKUM / 1a00PATOPHBIM 3aHITHAM

Paccmotpers 00BEM u  comep)kKaHWE TOHATHM, HW3y4aeMbIX B HadaldbHOW mikone. Jlath
omnpenaeneHus 3—4 MOHATUMN, yKa3aTh B HUX POJIOBOE MOHSTHE U BUAOBOE OTIINYHE.

Jlokazate KOMMYTAaTUBHOCTh U aCCOLIMATUBHOCTh

JTU3BIOHKIIUU, TUCTPUOYTUBHOCTh KOHBIOHKIIUM OTHOCUTENBHO JU3BIOHKIIUHU, JUCTPUOYTUBHOCTh
TU3BIOHKIIMA OTHOCUTEIHbHO KOHBIOHKIIMH, CBOWCTBA OTPHUIIAHUS, UMIUIUKAIMM W SKBUBAJICHIIUH).
CdopmynupoBath pazTudHBIMU CIIOCOOAMU 33JaHHYIO TEOPEMY.

[IpuBenuTe MpUMephI 3aJJaHU C SBHBIM UM HESIBHBIM HCIIOJIH30BAHUEM JIOTUYECKHUX ONEeparfii u
KBaHTOPOB U3 YYEOHUKOB ISl HAYAIHbHOM IIKOJIBI.

[IpuBecT mpuMepsl yMO3aKIIIOUEHUN Pa3IUYHbIX BUIOB, MCIOJIb3YEMBIX B Kypc€ MaT€MAaTHUKH
HaYaJIbHOM LIKOJIBI.

HpoaHaJII/IBI/IpOBaTB y‘ICGHI/IKI/I MaTCMaTUKU OJIA HayaJIbHOM IIIKONBI C IOC-JIbKO BBIABICHUA
3a/IaHUM HA IOCTPOCHUE YMO3AKIFOYECHHMN.

CocTaBuTh TIIOCCApHiA JTOTUIECKUX TEPMUHOB
Bmopoui cemecmp (58 u.)

Mooyne 3. Tpu nooxoda Kk nocmpoenurd muoxycecmea HamypaavHvlx uucen. Cucmemvl
cuucnenusn (29 u.)

Bun CPC: *[loaroroBka K MpakTUYeCKUM / 1a00paTOPHBIM 3aHATUAM

[IpuBecTn npuMepsl MOZEIIEN, YIOBIETBOPSIOIINX cCUCTEME akcuoM [leano.

[TpuBecT mnpuMepbl 3aJaHUi K3 YYEOHHMKOB MaTeMaTHKH HayaJbHOW IIKOJIBI, B KOTOPBIX
PaCKpBIBAIOTCS MOPSIKOBAsE M KOIMUECTBEHHAs (DYHKIIMU HATYPaJIbHOIO YUCIIA.

IIporeMOHCTpUPOBATL HA NPUMEPE U3MEPEHMS BEIMYUH POJIb MOPSIAKOBOM U KOJIMYECTBEHHOMN
¢byHKIMI HaTypaJIbHOTO YHCTIa

ComocTaBUTh CIIOCOOBI PACCYXJIEHUM TPH CPaBHEHHUU IEJBIX HEOTPULATENbHBIX YHCE,
HCIIONIb3Ysl BY30BCKYIO U LIKOJIBHYIO TEPMUHOJIOTMH.

CocTaBUTh TaOIUIIBI CIIOKEHHUS U YMHOXKEHUS HATYPaJIbHBIX YHCEN, UCIIOIb3YS aKCHOMATUYECKH
MOJXOM.

[Ipoananu3upoBath 3aJaHUsl W3 YYEOHMKOB MAaTEMaTHKM Ha4yajJbHOM IIKONbBI, B KOTOPBIX
pacKpbIBaeTCsl CMBICT apu(METUYECKUX ONepalrii HaJl YUCIaMU C TOYKH 3PEHUS pa3IMYHbIX MTOJIXO0J0B K
MIOHATHUIO YUCIIa

BBISIBUTH TEOpeTHYECKHE OCHOBBI, COCTABIISIOUINE aJTOPUTMbI apUPMETHYECKUX ICHCTBUIL.
CcdhopmynupoBaTh aaropuT™Mbl apupMETHYECKUX JEHCTBUI Ui pa3IMYHbIX CIydaeB (C MepexoaoM u 6e3
Iepexofa 4yepe3 JECATOK IPU CIOKEHWM M BBIUMTAHUHM; YMHO)KEHUE W [JEJIICHHE Ha OJHO3HAYHBIE,
JBY3HAuHbIE U T.J. YACJIA; YMHOKEHUE U JICJIEHUE C «KPYIIIBIMI» YACIAMU U Jp.).



[Ipoananu3upoBaTh y4eOHHKHM MaTeMAaTUKU HA4YaJbHOM IIKONBI C IIETBI0 BBISABICHUS STaIoB
(dbopMupOBaHUs ANTOPUTMOB aPUPMETHUECKHUX JACHCTBUM.

CocTaBuTh TaOMMUIIBI CIOXKEHUS W YMHOXKEHHS OJIHO3HAUHBIX YHMCENl B CHUCTEMax CUMCIICHHUS,
OTIIMYHBIX OT JAECITHYHOM

CocTaBuThb II10CCapUil TEPMUHOB 10 IAHHOUW TeMe

Mooynwe 4. /lenumocmoy namypanwvhvix yucen. Pacuuupenue nonamusa uucna (29 u.)

Bunx CPC: *[ToaroroBka K mpakTHYECKHUM / TAOOPATOPHBIM 3aHATHIIM

Jloka3aTh CBOMCTBA OTHOIICHUS JCITUMOCTH

Jloka3are IPU3HAKYU JAECITUMOCTH.

Omnwucark aNrOpUTM BBISIBIICHUS TPOCTHIX Yncen (pemero DpaTocdena).

CdopMynupoBarth aJrOpUTMbl HAXOXKIACHHS HAWOOJBIIETO OOIIETO ACIUTENs, HAWUMEHBIIETO
00111ero KpaTHoro.

[ToAroTOBUTH BHICTYIUICHUS 00 UCTOPUU BOSHUKHOBEHUS MOJIOKHUTEIBHBIX PAIIMOHATIBLHBIX YHCET,
HYJIs, OTPULIATENIbHBIX YHCEI.

O6ocHOBaTh MpaBuja MepeBoja OECKOHEUHBIX NECATUYHBIX ApoOel B OOBIKHOBEHHYIO JIpoOb U
oOpaTHo.

[Ipoananm3upoBath y4eOHMKA MAT€MAaTHKH HAYaJbHOW IIKOJBI C IEJIhI0 BBISIBICHHUS 3a/ad Ha
Ipodu pa3INyYHbIX BUIOB.

[TonroToBUTH BRICTYTIEHUSI 00 UICTOPUH BOZHUKHOBEHUS UPPAITMOHATILHBIX YHCE.

PaccMoTpeTh aliropuT™Mbl TOCTPOEHUS OTPE3KOB, JTMHBI KOTOPBIX BBIPAXKEHBI HPPALMOHATILHBIMU
YHCIIaMHU.

CocTtaBuTh roccapuii TEPMUHOB IO JAHHON TeMe

Tpemuii cemecmp (20 u.)

Mooynw 6. Inemenmut anzeopwt (10 u.)
Bug CPC: *IloaroroBka K MpakTHYECKUM / 1a00OPAaTOPHBIM 3aHITHSM

[Ipoananmu3upoBarh y4eOHUKH MAaT€MaTHKU HAYaJbHOM IIKOJBI C IIETBI0 BBISBICHUS YHCIOBBIX
BBIPKEHH, OMpeIeIeHHBIX Ha MHOXKECTBE IEJIbIX HEOTPUIATEIbHBIX YHCEI.

[ToaroroButs pedepar mo teme «BripakeHne Kak MaTeMaTUdecKass MOJEIb OMUCAHUS 3a1aYHOM
CUTYaLHI.

CdopmMynupoBaTh alrOpUTM HAXOXKIICHUS OOJIACTH OMPEACIICHUS BBIPAKCHHUN C TIEPEMEHHBIMHU.
BrIsiBUTH TOXI€CTBEHHBIE TPEOOPa30BaHUS, PacCCMaTpPUBAEMbIE B Kypce MaTeMaTHUKU HAYaJIbHOM IIKOJIBI.

CdhopmynupoBaTh anroOpuT™M HAXOXKIEHHUS OOJNACTH OmpeneseHus (YHKIHH C YYETOM pa3HBIX
croco0oB €€ 3a1anHusl.

CocTaBUTh KaTaJorT AJIEMEHTapHbBIX (DYHKITUH.

CocTaBuTh KaTajlor YypaBHEHUH M HEPABEHCTB C OJHOW U JBYMsl [E€PEMEHHBIMU
[Ipoananu3upoBaTh Y4eOHMKN MaTeMaTHKU HAuyalbHOW HIKOJBI C IEbI0 BBISBICHUS BUIOB ypaBHEHUMN
(HEepaBEHCTB) U CITIOCOOOB MX PELICHUS.

CdhopmymupoBaTh aTOPUTMBI PEIIEHUS APOOHO-pAITMOHATBHBIX ypaBHeHUH. ChopMymupoBaTh
QJIITOPUTM PELICHU 3a/1aud alredpandeckuM crocooom.

PaccMoTpeTh OCHOBHBIE CITOCOOBI pEIIeHHs YPaBHEHHM W HEpPaBeHCTB ¢ MomayieM. CocTaBUTH
rJI0CCapyuil TEPMUHOB IO TAaHHOU TEME

Mooyns 7. Inemenmot 2eomempuu. Bearuyunwt (10 u.)

Bunx CPC: *[ToaroroBka kK mpakTUHYECKHUM / TAOOPATOPHBIM 3aHATHIIM

CocTaBUTh KaTaJIOT T€OMETPUIECKUX (PUTYp U UX CBOUCTB (yIJIbI, MHOTOYTOJIbHUKH, OKPYKHOCTh
1 KpyT, MHOTOTPAaHHUKH, TEJIa BPAIICHUS)

BEISIBUTE  OCOOCHHOCTH ~ HM300paKEHUS  MPOCTPAHCTBEHHBIX  (QUTYp HA  IJIOCKOCTH.
[Ipoananu3upoBarh y4eOHUKH MaTEMaTHKWA HAuyajdbHOM IIKOJBI C IIEJIbIO BBISBJICHUS COJACPKAHUS
r€OMETPUYECKOT0 MaTepuaia U CHCTEMAaTU3aIlui TEOMETPUIECKUX TTOHATUI

[Tpoananu3upoBaTh y4eOHWKM MaTeMAaTUKH HAYalbHOW WIKOJNBI C LEJIbI0 BBISIBICHUS BUJOB
npeoOpa3oBaHuil reoMeTpUIeCcKuX (GUryp

[ToaroToBUTH BRICTYIIEHUS! 00 UCTOPUH BOSHUKHOBEHUS U PAa3BUTHS T€OMETPHH



OnucaTh OCHOBHBIE JCWCTBUS C BEIMYMHAMU B XOAE pELIEHHs TEKCTOBBIX 3ajay Kypca
MaTeMaTUK{ HayaJbHOM ILKOJIbI

Onucath anropuT™M H3MEpPEHHs BEIWYMHBI, NPUMEHUTh €ro K H3MEpPEHMIO JIMHBI OTpe3Ka,
wiomaau Gurypsl, 00beMa U Macchl Teja, IPOMEKYTKa BPEMEHH U Jp.

[Tpoananu3upoBaTh Yy4eOHUKH MaTeMaTUKH HayaJlbHOW INIKOJBI C LENIBIO BBIABICHHUS MOAXOM0B K
OIIPENIETICHUIO CKAJIIPHBIX BEJIMUUH

[Tpoananu3upoBaTh yuyeOHHKHM MaTeMaTHKHM HAYaJIbHOM ILIKONbBI C LIEJbIO BBIABICHMS 3aJad Ha
OpAMYI0 1 00paTHYIO NPONOPLHUOHATIBHYIO 3aBUCUMOCTh

[ToaroroButh pedeparsl 0 BOBHUKHOBEHUH M Pa3BUTHH PA3JIMIHBIX €IWHUI] BEJTHYUH, O Pa3BUTHH
CUCTEMBI eIMHUL] BEJIUNYUH

CocTaBuTh I10CCapUil TEPMUHOB U KPOCCBOPJI IO JAHHOU TEMe

7. Temamuka Kypcoevix padom(npoexkmos)
KypcoBbie paGoTsl (IPOEKTHI) MO TUCIUILIMHE HE MPEAYCMOTPEHBI.

8. @ono ouenounvix cpeocme 011 NPOMENHCYMOYHOU ammecmayuu
8.1. Komnemenuyuu u smanwvt popmuposanusn

Konpr Orarbl
KOMITETEHIUI dbopmMupoBaHUs
Kype, ®dopma Monynu ( pazaesnbl) TUCHUIUINHB
CEMECT | KOHTPOI
p s

OK-3 1 xypc, Monyns 1:
[Ieps MHoxecTBa U Ollepaluy HaJ HUMHU.
13171
cemec
P

OK-3 1 xypc, Moy 2:
Ileps MaremaTnueckue NpeaioKeHus, UX CTPyKTypa.
1317}
cemec
P

ITK-1 1 xypc, Ox3ameH | Moaynb 3:
Brop Tpu noaxona K NOCTPOESHHUIO MHOKECTBA
oM HaTypaJbHbIX ynces. CUCTEMBI CUMCIICHHUS.
cemec
P

IK-1 1 xypc, Ok3ameH | Monynb 4:
Brop JlenuMocTs HaTypaibHbIX uncenl. Pacmmpenue
oM TIOHATHS YUCIIA.
ceMmec
P

OK-3 IIK-1 1 xypc, Ok3ameH | Momyib
Brop 5:
o OK3ameH
cemec
P

ITK-1 2 Kypc, Ok3ameH | Monaysb 6:
Tpern DNEMEHTHI
i anreopsl.
cemec
TP




IK-1 2 Kypc, Ok3ameH | Monayns 7:
Tpetn DJeMeHThl reoMeTpun. BennyuHel.
i
ceMmec
Tp
[IK-1 2 Kypc, Ok3ameH | Monayib
Tpetn 8:
17} DK3aMeH
ceMec
Tp

CeneHust 00 MHBIX AUCHMIUIMHAX, YYaCTBYIOIUX B (DOPMUPOBAHMU HAHHBIX KOMIIETEHITHUIL:
Komnerenmus OK-3 dhopmupyeTcs B mpoliecce n3ydeHUsl TUCIUIUIAH:

EctecTBeHHOHAy4YHass KapTMHa MHpa, 3eMieBeleHHe U KpaeBeneHue, MuHopmannoHHBIE
TEXHOJIOTMM B oOpa3oBanuu, Maremarnka, OCHOBBI MaTeMaTHUeCKOW 00paboTku HHQOpMAIUH,
[IpakTika MO NOJYYEHHUIO MNEPBUYHBIX NPOPECCHOHATBHBIX YMEHHM M HABBIKOB, B TOM 4YHCIIE
MEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-UCCIIEI0BATEIbCKON AESTEIbHOCTH.

Kommnerenmus [1K-1 popmupyercst B mpouecce n3ydeHus: AUCHUTUINH:

AKTyallbHbI€ BONPOCHI Pa3BUTHUS JIOMIKOILHOTO 00pa3oBaHMs B YCIOBUSIX CTaHAApPTH3AIUH,
Jletckass ~ nuTepaTypa M TEXHOJIOTMM  JIUTEPATypHOrOo  OOpa3oBaHUs  JIONIKOIBLHUKOB,
3nopoBbecOeperaroniye TeXHOJIOTHH B oOpa3oBaHuu, MrpoBas AeATENbHOCTh B HKOJIOTHYECKOM
o0pa30oBaHUU JOUIKOIbHUKOB, Koppekuus MaTeMaTH4eCKOro pas3BUTHUSL JETeH JOLIKOIBLHOIO U
MJIQJIIIer0 IIKOJBHOTO BO3pacTa MOCPEeACTBOM HrpoBoro komruiekra «lleprpa», Marematuka,
Metoauka o0OyueHUsI PYCCKOMY SI3bIKY M JHUTEpaTypHOMY 4YTeHHMIO, MeToaMka MpenoJaBaHus
MaremMaThKu, MeTtoauka npenogaBanus npeameta "Oxpyxatomuil mup", HayuHno-ucciienoBarenbckas
pabora, Opranuzanus 370poBbecOeperaronieil u 6e3omnacHoil 00pa3oBaTeIbHON CpeAbl B HA4YaIbHOU
mkonie, OpraHu3zanus TO3HABATEIHLHOM MaTeMaTUYeCKOW [EeATEIbHOCTH B JOILIKOJIBHBIN IEPHO],
Opranu3zanusi NpUPOJOOXPAHUTEILHON JEeSATeIbHOCTH B JIETCKOM cany, llemarornyeckas npakTuka,
[legarornueckue 0COOEHHOCTH MPEIIIKOIBHOTO 0Opa3oBaHus, [loAroToBka negarora K OpraHu3anuu
UCCIIeIOBATENNbCKOM AesTenbHoCTH, [IpakTuka mo moixy4eHuro npodecCHOHANbHBIX YMEHHA U OMBITA
npodeccHoOHaIBHON JesTenbHOCTH, [lpennuniuoMuas npaktuka, Pa3BuTue NETCKOM OZapeHHOCTH B
HETPAIUIIMOHHBIX XYHI0KECTBEHHO-TpahUueCKNX TeXHUKAX U300pakeHwsl, Pa3BuTHEe MOMIKOILHUKOB B
rpynmnax  KpaTKOBPEMEHHOro  npeObiBaHMsA, Pa3BuUTHE  MHTEIUIEKTyallbHbIX  CIIOCOOHOCTEM
JOLIKOJBHUKOB B Pa3BUBAIOIIMX  MaTeMaTMUeCKHX urpax, Pa3sBuTue NpoOCTPaHCTBEHHBIX
MPEJICTAaBICHUNA MJIAAIIUX IIKOJHHUKOB MPH OOYYEHMH MaTeMaTUKe BO BHEYPOUHOH AESITEIbHOCTH,
CoBpeMeHHbIE TeAaroruyeckiue TEXHOJOTHUHU JOIIKOIBHOrO o0pazoBaHus, COBpPEMEHHBIE CUCTEMBI
JOHIKOJILHOTO 00pa3oBaHMs 3a pyOexoM, TeopeTHueckue OCHOBBI HPOTrpaMM IO JIUTEPAaTypPHOMY
YTEHHUIO IS HayaJbHOM ILIKOJBI, TEOpEeTHYECKHE OCHOBBI COBPEMEHHBIX IPOrpaMM IO PYCCKOMY
A3bIKy B HadaJbHOHM 1Ikoie, Teopuss M MeTOAMKa MpernogaBaHus M300pa3sHTEIBHOTO HMCKYCCTBa B
HayaJlbHOW IKosie, Teopuss U METOAMKAa NpPErojaBaHUsl TEXHOJOTHMH C MPAKTUKyMOM, Teopus u
METOJMKA Pa3BUTHsS MaTeMaTU4YeCKUX MPEACTaBICHUN JaeTell JOIIKOIBHOro Bo3pacra, Teopus u
METOJMKa (U3UYECKOr0 BOCIMTAHUSA JETe JOUIKOJIBHOTO Bo3pacTa, Teopus U MeTOIUKa
HKOJIOTUYECKOr0 00pa3oBaHUsl JeTel JOLIKOJIBHOTO BO3pacTa, TeXHONOTMYECKHUH MPAKTUKYM II0
pemeHnio Mpo(peCCHOHANBHBIX TMEAArOrMYecKuX 3aaad, TexHoJorus pa3paboTKH IMPEeMCTBEHHBIX
00pa3oBaTeIbHBIX NMPOrPaMM JOUIKOJIFHOTO, HAYAJIBHOTO M OCHOBHOTO 00IIIeT0 00pa3oBaHus, YCTHbIE
BBIUHUCIICHUSI B Kypce MaTeMaTWKU B HayajbHOW 1Koie, OOpMUPOBaHUE STHOKYIBTYPHOMN
OCBEIOMJIEHHOCTH JIETe TOIIKOIBLHOTO BO3pacTa.

8.2. Illokazamenu u Kpumepuu OueHUBAHUA Komnemenum”t, WKaibl oueHusanus

B pamkax wu3y4aemMoW JUCHUIUIMHBI CTYAGHT JIEMOHCTPUPYET YpPOBHH  OBJQJICHUS
KOMITETEHIUSIMU:

[ToBbIlICHHBIN YPOBEHB:

3HAET ¥ TOHUMAET TEOPETUYECKOE CONEPKAHUE JUCIUIUIMHBL, TBOPYECKH UCIIOIB3YET PECYPCHI
(TEeXHOJOrUM, CpEICTBA) JUId pelieHus NpoPeCcCHOHANBHBIX 3ajay; BIIAJEET HABbIKAMH pEIICHUS
IIPAKTUYECKUX 3a]ad.

ba30BbIi1 ypOBEHB:



3HaeT U TIOHMMAaeT TEOPETHUECKOEe COJIep>KaHue; B JOCTATOYHON CTeneHH Cc(HOPMUPOBAHBI
YMEHUS IPUMEHSTh Ha MPAKTUKE U IEPEHOCUTDh U3 OIHOW HAy4YHOU 007aCTH B APYTYIO TEOPETUYECKHUE
3HAHUS; YMEHUS U HABBIKH JEMOHCTPHUPYIOTCS B YYEOHOW M NPAKTHUECKOH IESTEIbHOCTH;, MMEET
HaBBIKM OICHMBAHUS COOCTBEHHBIX JOCTM)KEHHUI;, YMEET ONpenensTh NMpoOieMbl M MOTPEOHOCTH B
KOHKPETHOM 00s1acTé TpoeCcCHOHATBHOM IeATeTbHOCTH.

[Toporoselii ypoBEHB:

MOHUMAET TEOPETHUYECKOE COJEp’KaHWe; MMEeT MpEICTaBICHHe O MpolieMax, Mpoleccax,
SIBJICHUSIX; 3HAKOM C TEPMHUHOJOTHEH, CYIIHOCTBIO, XapaKTEPUCTHKAMU M3yYaeMbIX SIBJICHUH;
JNEMOHCTPUPYET TMPAKTHUYECKHE YMEHHS TPUMEHEHHS 3HAaHMA B KOHKPETHBIX CHUTYyaIUsIX
npodeccuoHaNbHOMN AESITETbHOCTH.

YpoBeHb HIKE TOPOTOBOTO:

JEMOHCTPUPYET CTYAEHT, OOHApYKMUBIIMH TpoOenbl B 3HAHUAX OCHOBHOTO Yy4eOHO-
IPOrpaMMHOIO0  MaTepuaja, JOMyCKAloIIMH  NPUHUUIMAIbHBIE OWMOKM B BBIIOJIHEHUU
IPEIYCMOTPEHHBIX MPOrpaMMOi 3aaHui, HE CLIOCOOHBIA MPOJOKUTH O0yUYeHHE WM MPUCTYIUTh K
npoeCCHOHAIBHOW  JeSITEIbHOCTH 10 OKOHYaHMM By3a 0e€3 JONMOJHHUTENbHBIX 3aHATHH 10
COOTBETCTBYIOILECH JUCUUILIAHE.

YpoBeHb [IIkana oneHuBaHuA IS [xama
c(OpMHUPOBAHHOC IIPOMEKYTOYHOM OLIEHUBaHU
TH KOMIIETCHIIUN aTTecTaluu s o bPC

OK3ameH 3au
(muddepenmpoBanH erT
BII
3a4e
T)
[ToBpIIEHHBIN 5 (OTIIMYHO) 3aYTEHO 90 — 100%
bazoBb1it 4 (xopo11o) 3aYTEHO 76 —89%
[Toporosbiii 3 (YOOBJIETBOPUTEIHHO) 3a4TE€HO 60 — 75%
Huxe noporosoro 2 (HeyJIOBJIETBOPUTENHHO) | HE3aYTEHO Huxe 60%

Kpurepun onieHKM 3HaHUI CTYIEHTOB IO JUCLMILIMHE

Orenka IToxazare
hiisi
OTIn4HO — CaMOCTOSITENBHO, 0€3 HaBOJSIINX BOIIPOCOB MpEToAaBaTess

TIOJTHO PACcKpPBUT COJICpPIKaHNEe MaTepraiia B 00beme,
PElyCMOTPEHHOM MPOTPAaMMOM JUCIUILINHBL,

— W3JI0KUJT MaTeprajl rPaMOTHBIM S3BIKOM B ONPEICICHHON JIOTHUSCKOM
MOCIIEZIOBATEILHOCTH, TOUHO UCIIOJNB3YSI MATEMATUYECKYIO
TepMI/IHOJIOFI/IIO nu CI/IMBOJII/IKy;

— TPaBWJIBHO BBITIOJIHUI PUCYHKH, YEPTEKH, rpaduku, HEOOXOMMbIe
JUTsl OTBETA Ha BOIIPOC OMiieTa;

— MOKa3ajl YMEHHUE HWIUTFOCTPUPOBATH TEOPETHUCCKHE TTOJIOKCHUS
KOHKPETHBI-MHU TIPUMEpaMH, PUMEHSITh HX B HOBOM CUTYaIlHH

MIPU BBITIOTHEHUH MPAKTHYECKOTO 33/1aHUS;

— HpO,Z[GMOHCTpI/IpOBaJI B3anMOCBA3b I/I3y‘-IeHHOI‘O

TEOPETUIECKOr0 MaTepralia ¢ KypcoM MaTeMaTHKH HadaJIbHON
MIKOJBI.




Xopor1o OTBET yJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUIM Ha OIICHKY
«OTJIIMYHO», HO TIPU 3TOM UMEET OJMH U3 HEJOCTATKOB:

— B M3JI0KEHUU JIOMYIICHBI TPOOEIIbI, HE NCKA3UBIINE

CYTh MaTeMaTH4ECKOI'0 CO/IEPKaHUS OTBETA,

— JIOTIYIIEHbI OIUH-BA HEJJOYETAa MPH OCBEUIEHUH OCHOBHOTO
COJIEpKaHUs OTBETA, UCIIPABJICHHBIE 110 3aMEYaHUIO MpernoaaBares (K
HEJI0YeTaM OTHOCSTCS] HEPALIMOHAIBLHOE PEIlIeHUE, HEJOCTATOYHOCTD
WM OTCYTCTBHUE MOSICHEHUH, 000OCHOBAHUHN B PEIICHUSX );

— HEZ0CTAaTOYHO MOJHO MPOAEMOHCTPUPOBAI B3aUMOCBS3b
M3YyYEHHOTO TEOPETUUECKOro MaTrepuasa ¢ KypcoM MaTeMaTHKU
HAYaJIbHOMN IIKOJIBI.

VY IOBIIETBOPUTENBHO | — HEMOJHO WJIM HENOCIIE0BATENbHO PACKPBITO COACPKAHHE
MaTepuaia, Ho 001ee MIOHUMaHUe BOIIPOCa MPOAEMOHCTPUPOBAHO
IPUMEPOM;

— 03BYUYEHO TOJIKO TEOPETUUECKOE COJIepKaHKIe BOIPOca,

HE TOATBEPKACHHOE MPAKTUIECKON MILTIOCTpAIlUei;

— UMEJHCh 3aTPYAHEHUS WIH JIOMYIICHBI OIIHOKH B OMPEeICHUN
MOHSATUH, UCTIOJIB30BAHUH MATEMAaTUYECKON TEPMUHOJIOTHH,
YepTekKax, BRIKIAAKaX, UCIIPABICHHBIC MOCIE HECKOIBKUX
HaBOJISIIIIUX BOMIPOCOB MPEIOIaBaTEs;

— HE IPOIEMOHCTPUPOBAJ B3aUMOCBS3b U3YYEHHOTO
TEOPETUUECKOr0 MaTe-praja ¢ KypcoM MaTeMaTUKH HadaabHOM

IIKOJIBI
HeynosnerBopurenb | — HE pacKpbITO OCHOBHOE COJEp KaHHE yueOHOro MaTepuaa;
HO — JONYLIEHbI OIINOKYU B ONPEAETICHUN OHATHH, IPU HCIIOJIb30BAaHUN

MaTeMaTUYeCKON TEPMUHOJIOTUH, B PUCYHKAX, YEPTEKaX WIH
rpadukax, B BBIKJIaKaX, KOTOPbIE HE UCIPABIEHBI MTOCIIE HECKOIbKUX
HaBOJALLKX BOIIPOCOB MPENOJABATES;

— HE IPOJIEMOHCTPUPOBAII B3aUMOCBSI3b H3yUEHHOTO

TEOPETUYECKOr0 MaTe-pralia C KypcoM MareMaTHUKH HadyaJbHOU
IIKOJBI

8.3.  Bonpocul, 3a0anusn mexkyuye2co KOHmpons
Monynb 1: MHOXecTBa U oniepaliuy HaJl HUMU

OK-3 cmocoOHOCTh HCIIONIb30BaTh €CTECTBEHHOHAYYHBIE M MaTeMaTHYeCKHUEe 3HAHUS s
OPHEHTUPOBAHMS B COBPEMEHHOM MH(POPMAITMOHHOM IPOCTPAHCTBE

1. A — w™HOXecTBO pomMOOB, B — MHOXECTBO mATHYroibHHKOB, C — MHOXECTBO
MHOTOYTOJILHUKOB, uMetonux yroia 600. YcraHOBUTE OTHOIICHHS MEXAY MHOXECTBAMH U MOCTPOITe
Ul HUX KpyTu Duepa.

2. U3BecTHO, uTo X€ A. Cnenyer nu oTcrona, uto: 1) xe ANB, 2) xe AUB?

3. A — MHOXXECTBO YETHBIX HaTypajbHBIX YUCEIN, B — MHOXECTBO HaTypaJIbHBIX YUCEIN, KPATHBIX
4, C — MHOXECTBO HaTypaJIbHBIX uKcel, KpatHbix 10. [TocTpoiite kpyru Ditnepa Jyisi TaHHBIX MHOKECTB
U OTMeTbTe MTPUXOoBKOM MHOkecTBO A\(BMC). Vkaxkure xapakTepuUCTHUYECKOE CBOMCTBO AJIEMEHTOB
3TOr0 MHOXECTBA.

4. TlocTpoiiTe PAMOYTOIBHUK ¢ BepiuHaMu B Toukax (-3;4), (-3;-3), (1; -3), (1;4). lexapToBo
MPOM3BE/ICHUE KAKHX JIByX MHOXKECTB MU300pak€HO Ha PUCYHKe?

5. Bepna nu knaccudukaiys: HaTypaJibHble YMcCa JENATCS Ha OJHO3HAYHbIE, JBY3HAYHBIE U
Tpex3HauHble? [louemy?

Hz  mmoowcecmea M mHO20y201bHUKOS — 6bIOenunu  08a  NOOMHOdcecmea: A —
napannenocpammos, B — npamoyeonvnukos. Ilocmovme kpyeu Dunepa ona muoxcecmé M, A u B,
ycmaHnosume, Ha Kakue NONApHo Henepecekarowuecs oonacmu pasounocs MHodxicecmso P.

6. Haner mHOxkectBa A = {1, 3}, B = {2, 4, 5}. Bemumure noaMHOXeCTBa JIeKapTOBa
npousBenieHusT AXB, KoTOpble 3a/al0T OTHOIICHUS: a) «MEHblIe»; 0) «OoIbIIe»; B) «OOJbIE HIU
PaBHOY; T) «OBITh IETUTEIEM.

7. Pemmte 3aauy, UCTIOB3Ys Tpad OMHAPHOTO OTHOIICHUS:



Anopeu, bopuc, Buxmop, I'puwa u [uma yuacmeosaiu 6 COpe8HOBAHUAX NO NAABAHUIO.
Buxmop nponnvin 6vicmpee Jumobl, Ho meonennee bopuca, [uma nponnvin dvicmpee I puwiu, a I puwia
ovicmpee Anopest Kaxkoe mecmo 3ausin Kaxcowlil Maibdux?

Monyns 2: MareMatudyeckue npeuiokKeH s, UX CTPYKTypa

OK-3 cnocoOHOCTh HCIONB30BaTh E€CTECTBEHHOHAYYHbIE W MaTeMaTHMYECKUE 3HAHUS s
OPHEHTUPOBAHHS B COBPEMEHHOM MH(POPMAITMOHHOM IPOCTPAHCTBE

1. Cpeau cneayrolmux MNpPeAIOKEHUN YKaKUTE BbICKA3bIBAaHUS M MpeIuKaThl: a) rpadux
(GYHKIMU Yy = X CHMMETPUYEH OTHOCUTEIILHO OCH OpMHAT; 0) Xx+2=5.

2. a) MOXXHO ]I yCTaHOBUTH 3HAYCHUE UCTUHHOCTH BhICKa3biBaHus B, eciim AvB — «1»?

6) copmynupoBaTh OTpullaHUE TpemnoxkeHus: «Yemuipexyeonmvuux ABCD ne sgnaemcs nu
NPAMOY20JIbHUKOM, HU POMOOMY.

3.Bepna mm cnenyromas teopema: «Ecim umcno genurcs Ha 4, TO OHO 4eTHOE»?
Chopmymupyiite Teopemy oOpaTHyIo gaHHOU. BepHa im ona?

4. Ob6pa3yiiTe OTpHUIIAHUE CIIETYIOIEr0 BbICKa3bIBaHU. YTO UCTUHHO: JJaHHOE BBICKA3bIBAHUE
WJTU €T0 OTpHUIlaHue?

«Hekxomopuie 2nazonvl omeeuarom Ha 60NPOC «UmMo 0enamsv?»

5. IlpoBepbTe MpaBUIBLHOCTH JAHHOIO YMO3aKJIIOYEeHHUs. Beinenute ero jioruyeckyro ¢opmy.
Ilo xakoMy IpaBUIJIy OHO IIOCTPOEHO?

B nobom  npamoyzonvbhuke  npoOmMuONONOdiCHble  CMOPOHbI  NONAPHO  paeHvl. B
uemvipexyzonoHuke ABCD npomugononodicnvie cmoponst He pasHul. Cnedosamenvro, ABCD He
NPAMOY20TIbHUK.

Monyns 3: Tpu moaxoaa K MOCTPOCHUIO MHOXKECTBA HATypaJIbHBIX uncesl. CHUCTEMBbI CUUCTICHUS

I1K-1 roTOBHOCTH peasin30BBIBaTh OOpa3oBaTeNbHBIE MPOrpaMMbl MO Y4eOHBIM IpeaMeTaM B
COOTBETCTBHUH C TPEOOBAaHUSAMHU 00Pa30BaTEIbHBIX CTAHIAPTOB

1. Ucnionp3yst 3aKkoHbl apu(METUUYECKUX JEHCTBUM, BBIYUCINUTE PALMOHAIBHBIM CIOCOOOM.
Kaxziplii cimydail MCcTiosib30BaHNs 3aKOHOB OOBSICHUTE:!

a) 76 + 124 + 11 + 89; 6) 300 -97 - 3;

B)4-9-25-8; r) 864 : 8.

2. Pemmute 3amady apudmermueckum crocobom. JladTe 1emecooOpasHyr0 TrpaduUecKyro
WLTIOCTPALHIO.

Koeoa uz eapasica sviexanu 18 mawun, 6 Hem ocmanoce ux 6 3 paza meHbule, yem ObLIO.
Ckonvko mawun 6wi10 6 2apadice?

3. JIBy3HayHO€e 4uciI0 OKaHuMBaeTca uudppoir 5. Ecam x 3Tomy uymciny npubaButh 18, TO
MOJYYUTCS YHCIIO, 3allMCaHHOE TeMHU ke IMdpamu, HO B oOpaTtHOM mopsiake. Haiitu nByzHauHoe
YHCIIO.

4. 3anuInTe B JECATUIHON CUCTEME CUHCIIEHUS YHUCI0 5326

Monyns 4: JlenuMocTh HaTypaJIbHBIX uucell. Paciipenue NoHATUS Yyucia
IIK-1 roroBHOCTh peasin30BbIBaTh 00pa3oBaTeIbHbIE IPOrpaMMbl M0 Y4eOHBIM IpEIMETaM B
COOTBETCTBHH C TPEOOBAaHUSIMU 00Pa30BaTEIbHBIX CTAHIAPTOB

1. Kakyto uu¢py Hy>KHO MOCTaBUTh BMECTO 3BE30UKH, YTOOBI MOTYYUTh YUCIO, ACTSAIICECs

a) Ha 5: 483%, 34x0, 5+31; 0) Ha 9: 179%, 547, 5%24? CchopmynupyiiTe NMpU3HAK JECTUMOCTH,
KOTOPBIH 371€ch ncnoiab3yercs. I[lepeuncinure Bce BO3MOXKHBIE CITydau.

2. YCTaHOBUTb, SABJSIFOTCS JIM YHUCIA @ U b MPOCTHIMU WM COCTaBHBIMU. HailTu paznuuHbiMu

MeTOJJaMH HauOOMBIIN OOITHI IeTUTeNnh U HAaUMEHbIIIee 0011Iee KpaTHoe uncen a u b: a =2356 u b =
652.

3. B mepBbIli A€Hh YYEHUK MPOYUTAT 2/5 KHWUTH, BO BTOPOH — 4 OCTaTKa, a B TPETUH —
octaBiuecs 18 crpanui. CKOJIBKO CTpaHUI] B KHUTE?

Monynb 5: Dk3aMeH
[IK-1 roToBHOCTH pealn30BbIBaTh 0Opa3zoBaTeibHbIE MPOrpaMMBI MO Y4eOHBIM IMpeaMeTaM B
COOTBETCTBHUH C TPeOOBaHUSIMH 00pa30BaTeNbHBIX CTAaHAAPTOB
1. [TocTpouts rpadux ynkmuu: 1) y = kx + b, 2) y = k/x, ecmu: a) x € R, 0) x e [1;4],
x € {1, 2, 3, 4}, rne k — mocnennsis mudpa, OTIMIHAS OT HYJIS, B HOMEpE CTyIeHYeCcKoro omnera, b —

npeanocie s uugpa, ONIMYHAs OT HyJIs, B HOMEpE CTyICHUECKOro Ouera.
2. Pemnte 3aauy AByMs apupMETHUECKHUMHU CIOco0amMu:



Paccmosnue meoxncoy 06ymsa nynkmamu newexo0 npoxooum 3a 4 u 40 mumu, osueasco co
ckopocmuio 4,5 km/u. C Kakoil cKOpocmuvio 00NAHCEH 08USAMbCSL 8eIOCUNEOUCT, YIOObl NPeodoienmb
amo paccmosnue 3a 1,5 u?

OK=3 cnocobnocms ucnonv3oeames ecmecmeeHHOHAYUHble U MamemMamuieckue 3HaHus O07s
OpUEHMUPOBAHUSL 8 COBPEMEHHOM UHPDOPMAYUOHHOM NPOCMPAHCIIEE

1. Permuth ypaBHEHHE, HCIONB3YS 3aBHUCHMOCTh MEXIY KOMIIOHEHTAMH U pe3yIbTaTaMH
JEeHUCTBUIA:

E: x:21E —1125E

16 5 8 8
1-x 1+x_ 8
x+1 1-x x2—1

2. Pemure ypaBHeHue:
3. Pemnre HepaBeHCTBO: 2X” + 9 > X* + 6X

Monynb 6. DiieMeHThl reoMeTpun. BennuuHel, uX U3MepeHne

OK=3 cnocobnocms ucnonv3oeams ecmecmeeHHOHAYUHble U MamemMamuieckue 3HaHus O07s
OpPUEHMUPOBAHUSL 8 COBPEMEHHOM UHPDOPMAYUOHHOM NPOCMPAHCHIEE

1. Pemure 3anauy:

B npamoyzonvnuxe oona cmopona paena 9 cm. Hauimu e2o ouazonans, eciu ouma 6Oonvuie
8MOPOI CMOPOHBI NPAMOY20IbHUKA 8 2 pasa

2. Pemute 3agauy

ITnowaows npamoyzonvruxa 84 cvm’. Hatioume cmoponsl npamoy2oibHuKa, eciu 00Ha CmopoHa
MeHbute Opyeol Ha 5 cM.

3. Pemnre 3amauy nBymsi apuMeTHYECKUMHU CIIOCOOAMHU, YCTAHOBHB MPEIBAPUTEIHLHO BUJ
3aBUCUMOCTH MEXY JaHHBIMU B HEW BEIUYMHAMMU:

Cmanvnoii 6pycox oovemom 60 cm® umeem maccy 468 2. Yemy pasna macca cmanoho2o b6pycka
obvemom 25 cm’?

1IK-1 2omoenocmb peanuzogvieams 06pazosamelbiblie NPOSPAMMbL HO Y4EOHOMY npeomemy 6
CcOOmeemcmsuu ¢ mpebosanHusMuU 00pPa308amMenIbHbIX CMAHOAPMO8
1. PemuTe 3amauy:

Kaxk nasvieaemcs mnozoepannuk, y komopozo 0ge epanu (0CHO8aHUS) — pAHble MHO20V20IbHUKU
€ COOMBEMCMBEHHO NAPAIENbHBIMU CIMOPOHAMU, 4 OCMANbHbIE 2PAHU — NAPALLENI02PAMMbL, ) KAHCO020
U3 KOmopwix 08e CNOPOHbL ABIAIOMCSL COOMBEMCMBEHHBIMU CIMOPOHAMU OCHOBAHUN?

2. BeinonaHuTe 1€MCTBUS:

a)15m32cm +327cm=__ M cMm;
0)23 kM 542m 13 cm - 4 = KM M __ CM;
B) 26 kr 150r—193kr=__ kr__ T

r)2xkr370r: 1 kr580r= .

8.4 Bonpocwl npomescymounoit ammecmayuu

Bmopou cemecmp (Ix3amen, OK-3, IIK-1)

1. PackpbITh CyTh NOHATHN MHOXECTBA M AJIEMEHTa MHOXecTBa. [IpuBeCTH mpuUMepsl MyCTOro
MHOKECTBA, KOHEYHBIX 1 OECKOHEYHBIX MHOXKECTB

2. OxapakTepu3oBaTh pa3UYHBIE CHOCOOBI 3aJaHusi MHOXECTB. [IpwBecTH mnpumepsl u3
HAYaJbHOTO Kypca MaTeMaTHKH, T/ ydalluecs HMEIOT JeNI0 C Pa3IMYHBIMH CIIOCOOAMU 3aaHHS
MHOECTB

3. OxapakTepus3oBarb CYILIECTBYIOIIHE OTHOUIEHUS MEXITY MHOXECTBaMHU.
[IpommocTpupoBaTh OTHOIICHUS MEXKTy MHOYKECTBAMH C ITOMOIIBIO Ararpamm Ditiepa-Benna

4. Jlath ompejenieHUe omeparuii HaJ MHOKECTBaMH (0ObEeTUHEHHE, TIepe-CeUeHIe, BEIYUTAHUE,
JEKapTOBO yYMHOXkeHHE). OO0CHOBaTh 3aKOHBI ATUX ornepainuii. COmoCTaBUTh 3aKOHBI OMNEpAIMil HaJl
MHO>KECTBAMH U 3aKOHBI OTepalluii Ha/l YhClIaMu

5. [Tlepeuncnuth ycinoBusi pa3OMEHHs] MHOXECTBA Ha TIOTIAPHO HEMepece-Karouuecs
noaMHoxecTBa. [IpuBectu npumeps! pa3dreHns] MHOXKECTBA Ha KJIAcChl ¢ MOMOIIBIO OJHOTO, IBYX, TPEX
CBOMCTB, UCIIOJIB3YsI MaTepual y4eOHUKOB MaTeMAaTUKH ISl Ha4aJIbHBIX KJIacCOB

6. Jlatb ompeneneHre COOTBETCTBUS MEXKAY 3JIEMEHTaMH MHOXeCTB. ONH-caTh BO3MOXHOCTH
nocTpoeHus: rpada u rpaduka COOTBETCTBHS, HCIIONB3YS MaTepuan y4eOHHKOB MAaTEeMAaTUKH s
HavyaJIbHBIX KJIACCOB



7. Jatb ompeneneHue oOpaTHOTO M MPOTHUBOMOJOXKHOTO COOTBETCTBHUS. OXapakTepu3oBaTh
ocobeHHOCTH MX TpadoB U rpadukoB. IIpousmmocTpupoBaTh NMpUMEpPaMU HCHOJIb30BAaHHE OTHOIICHHS
00paTHOTO JAaHHOMY TIPH PEIIEHUH 33]a4 B Kypce MaTeMaTuKy B HaYaJIbHOH ILIKOJIe

8. [latp ompeneneHue MOHATUN B3aMMHO-OJHO3HAYHOIO COOTBETCTBHUS, PABHOMOIIHBIX
MHOeCTB. COIOCTaBUTh BY30BCKYIO U UIIKOJbHYIO TEPMHUHOJOTHIO IIPH HCIOJIb30BAaHUM MOHSTHSA
PaBHOMOIIIHBIX MHOKECTB

9. Jlatb ompeneneHue TMOHATHS «OTHOLIEHHME HA MHOXecTBe». Onucatb BO3MOKHOCTH
nocTpoeHus: rpadga u rpaduka COOTBETCTBUS, HCIIOJB3YS MaTepuan y4yeOHHKOB MaTeMaTUKH st
Ha4yaJIbHbIX KJIACCOB

10. OxapakTepu3oBarh CBOMCTBa OTHOIICHHH. [IpomiuTtocTpupoBaTh MpU-MEpamMu U3 YICOHHKOB
MaTeMaTHUKH Ha4aJIbHOM IIKOJIbI

11. Jlatb ompeneneHUEe OTHOLIEHHUS SKBUBAJEHTHOCTU. PacKpbIThb CBSI3b  OT-HOILIECHMS
HKBHUBAJICHTHOCTH C Pa30MEHHEM MHOXKECTBAa Ha KIJIACChl, MPOWJUIIOCTPUPOBATH 3TOT MPUMEpPaAMHU U3
Kypca MaTeMaTUKU HauyaJabHOM IIKOJbI

12. Jlatb ompeneneHue OTHOIICHHS mnopsaka. lIpuBecTn mnpuMepbl OTHOLIEHHM MOPSAKa,
paccMaTpUBaEMBbIX B Kypce MaTeMaTUKU HauyaJIbHOM IIKOJbI

13. Jlatb ompeneneHue MOHATUS Kak (OpMbl MbliuieHUs. COMOCTaBbTE CY-IIECTBEHHBIE U
HECYIIECTBEHHbIE CBOMCTBA MOHATUA. [IpuBecTH npumepbl MOHA-TUH M YKaKUTE MX CYIIECTBEHHBIE U
HECYILIECTBEHHbBIE CBOMCTBA

14. Jlatb onpenenenue popMbl MBILUICHUS «ITOHATHE». OXapaKTepu30BaTh 00bEM U COJECpKAHUE
MTOHATHUSA

15. Hdate onpenenenue (GopMbl MBIIUICHUST «HIOHATHE». OXapaKTepu30BaTh OTHOIICHUS MEXIY
MOHSATUSMHU

16. Hdate ompenenenue ¢GopMbl MBIIUICHUS «HOHATHE». CONMOCTaBUTh ONpeAessieMble |
HeomnpeaenseMble NOHATH. [lepeunciinTe criocoObl onpeaeneHus NOHATUN

17. Hate ompenenenue ¢GOpMbl MBIIUICHUS «HOHATHE». CONMOCTaBUTh ONpeAessieMble |
HeonpezaenseMble NoHATUS. [IpoaHanu3upoBaTh CTPYKTYpY OIPEIEIICHUS TOHATHI Yepe3 poJl U BUJIOBOE
OTIINYHUE

18. Jlatb ompeneneHue (OPMBI MBIIUICHUS «MOHATHE». CONMOCTaBUTH OMNpeAeTsieMble H
HeomnpeaenseMble MOHATHsL. OXapakTepu30BaTh TPEOOBaHUS K ONIPEIEICHUIO TIOHATUI

19. Jlatp ompeneneHue (GOPMBI MBIIUICHUS «BBICKa3bIBaHHE». (OXapaKTepH30BaTh 3HAYCHHUS
VMCTUHHOCTH BBICKa3bIBaHUM. [IprBeCTH puMephl BEICKA3bIBAHUI

20. [ate ompeneneHue (GOpMbI MBIIUICHUS «Ipeaukar (BbICKa3biBaTeNlbHas ¢opma)». Jlath
OIIpEe/ICTICHUE MHOXKECTBA MCTUHHOCTU Hpeaukara. [IpuBecTu mpumepsbl NMPEAMKATOB, ONPEAEIUTE HX
MHO’KECTBA UICTUHHOCTH

21. Jlatb ompeeneHUE KOHBIOHKIMM BbICKA3bIBaHUM, MOCTPOUTH TaOIMIly MCTUHHOCTH
KOHBIOHKIMH. [lOKa3aTh, YTO KOHBIOHKIUS BBICKa3bIBAHUM KOMMYTaTHBHA

22. Jlate omnpeneneHrne KOHBIOHKIMU BbICKA3bIBAaHUM, MOCTPOUTH TaOJIMIy HCTHHHOCTHU
KOHBIOHKIMH. [[0Ka3aTh, YTO KOHBIOHKIMS BbICKA3bIBAHMI acCOI[MaTUBHA

23. Jlate ompeneneHNe TUIBIOHKIIMHM BBICKA3bIBAaHHUM, MOCTPOUTH TaONUIy HCTUHHOCTH
JTU3BIOHKIMU. JlOKa3aTh, UTO U3bIOHKIIMS BHICKA3bIBAHUNA KOMMYTAaTUBHA

24, Jlatb ompeneneHue MU3BIOHKIIMHM BBICKA3bIBAHUM, MOCTPOUTH TaOIUIy HCTHUHHOCTH
TU3BIOHKIMHU. JloKa3aTh, 9TO JU3BIOHKITUS BBICKA3bIBAHUN acCOIIMAaTHBHA

25. Jlatb  ompezeneHHe  KOHBIOHKUMM W JIU3BIOHKIMM  BBbICKa3biBaHUU. [lokazath
JUCTPUOYTUBHOCTD AU3BIOHKIIUU OTHOCUTEIHLHO KOHBIOHKIIUU

26. Jlatb  ompezeneHHe  KOHBIOHKUMM W JIU3BIOHKIMM  BBbICKa3biBaHUU. [lokazath
JUCTPUOYTUBHOCTh KOHBIOHKIIMM OTHOCUTENIBHO JTU3bIOHKIIUU

27. Jate omnpenerieHMe KOHBIOHKIMU MpeaukaroB. [IpeacTtaBuTh MHOXKECTBO HMCTUHHOCTHU
KOHBIOHKIIMM TTPEANKATOB

28. Jate omnpeneneHne AUZBIOHKIIMK TpeauKaTtoB. [IpeacTaBuTh MHOXECTBO HCTUHHOCTHU
JTU3BIOHKIIMY TPEIUKATOB

29. JlaTh ompezeneHne OTpHUIIAHUS BBICKa3bIBaHUN W TpenaukaroB. CdopMymupoBaTth H

JOKa3aThb 3aKOH I[BOﬁHOl"O OTpULAHUA



30. HaTB OIIpCACIICHUC OTPHULAHHA BBICKA3bIBaHUH U MIpCaANKaTOB. HpeI[CTaBI/ITL MHOXCCTBO
HUCTUHHOCTH OTPpUIAHUA NMPCAUKATA

31. JlaTe ompezeneHue OTpUIIAHUS BBICKa3bIBaHUN U mpeaukaToB. ChopmynupoBaTh 3aKOHBI
ne Moprana, oluH U3 3aKOHOB JI0Ka3aTh

32. JlaTh ompeneneHre UMILTUKAIMU BBICKA3bIBAaHU, ONPENETUTh €€ CTPYKTYpY, MOCTPOUTH
Ta0IUIly UICTUHHOCTH WMIUTHKAINH

33. OmnpenenuTs MMIDTUKAIMIO OOpaTHYIO ITaHHOW, MPOTHBOIOJIOKHYIO TaHHOM, oOpaTHas
MPOTUBONONOKHON. ChopMyIHpPOBaTh 3aKOH KOHTPATIO3ULIUU

34. OmpenenuTs UMIUTMKALIMIO — TPEIUKATOB.  YCTAaHOBUTh MHOXKECTBO  HCTUHHOCTH
UMIUTHKAIAH TTPEIUKATOB

35. OnpenemrTh YKBUBAJICHITNIO BRICKA3bIBAHUN U TIPEANKATOB. [I[puBeCTH IpUMEpHI

36. [Ipoananu3upoBaTh JOTMYECKYIO CTPYKTYPY BBICKAa3bIBaHUsSI C KBaHTOpaMmu. [IpuBecTn
MIPUMEPHI

37.  llepeuncnuTh KBaHTOpHL. [IPOKOMMEHTHpOBATH YCTAaHOBJIEHHE 3HAYEHUH HCTUHHOCTH
BBICKA3bIBAaHU, COJIEPKAINX KBAHTOPHI

38. Pacckazarp, kKak OCylIECTBIISIETCS OTPHUIIAHME BbICKa3bIBaHWM ¢ KBaHTopamu. [IpuBectu
MPUMEPBI

39. OnpenenuTs OTHOMICHUS CIIEAOBAaHUS W paBHOCHIbHOCTH. Ommcarh HEOOXOAMMEBIE H
JOCTaTOYHBIE YCIOBUS

40. OxapakTtepu3oBarh CTpO€HHE TeopeMbl. [lepeunciauTh BHUABI TEOpEeM, YyKa3zaTh HX
CTPYKTYpPY

41. Hate ompeneneHue (GOpPMBI MBIIIIEHUS «YMO3AKIIIOUEHHE», IMPOAHAIN3UPOBATH €TI0
JIOTUYECKYIO CTPYKTYpPY

42, OxapakTepr30BaTh JACIyKTUBHBIC YMO3AKIIOYCHHUS, OMHCATh WX CTPYKTYpPY, OIEHUTH
CTENEeHb JOCTOBEPHOCTHU BBIBOJIA, CACIAHHOTO B IEAYKTUBHOM YMO3aKIIOUEHUU

43. OxapakTepu30BaTh HHAYKTUBHBIC YMO3aKJIIOYEHHUS, OMHCATh UX CTPYKTYpPY, OLIEHUTH

CTENEHb JOCTOBEPHOCTHU BBIBOJIA, CACIAHHOTO B UHIYKTUBHOM YMO3aKJIFOUEHUHU

44. OxapakTepu30oBaTh YMO3aKJIIOUEHHUSI [0 aHAJIOTUHU, OIEHUTh CTENEHb JOCTOBEPHOCTHU
BBIBOJIA, CJICJIAHHOTO B MHIYKTUBHOM YMO3aKJIIOUEHUHU

45. CormnocTaBbTe NpPaBWIbHBIE M HENPABUIBHBIE YMO3AKIIOUEHHUS. 3allUIIUTE OCHOBHBIC
CXEMBI JICTyKTUBHBIX YMO3AKITIOUCHUA

46. CohopmymupyiiTe anroputM aHajlnW3a MPAaBUIBHOCTH YMO3AKIIOYEHHH C IOMOIIBIO
nuarpamm Ditiepa-Benna

47. IIpencTaBuTh OCHOBHBIE CBEACHUS U3 MCTOPUM pa3BUTHs 4uCla. BbIAEINTH OCHOBHBIE
9Tarbl Pa3BUTUS MOHATUA Yucia. [lepeuncanTh pa3aruyHble MOIXOAbl K MOCTPOCHUIO MHOXKECTBA IIEITBIX
HEOTPULATEIbHBIX YHCEN U JaTh ONPEAEICHUE YNCIa B KAKIOM U3 MTOJIX0/I0B

48. Omnucarh aKCHOMAaTUYECKUI METOJI TOCTPOEHUS TEOPUH

49. [IpencTaBuTh aKCMOMaTHUYECKOE MOCTPOEHUE TEOPUHU IIEJION0 HEOTPULATEIBHOIO YHCIIA.
CdopmymupoBats akcuomsl [leano

50. PackppITh CyTh aKCHMOMAaTMYECKOrO IOJX0/a K OINPEACICHUIO CIOKEHMSI, BBIYUTAHMUS,
YMHOXEHHUS U JI€JICHUS 1IeJIbIX HEOTPUIATEIbHBIX YKCEl. YKa3aTh 3aKOHbI ATUX onepaunid. ConocTaBUTh
3amuch U GOPMYJIMPOBKY 3aKOHOB B By3€ M HAUaJIbHOM HIKOJIE

S1. PackppITh CyTh aKCHMOMAaTHYECKOrO IOJAXO/a K OMNPEIENICHUI0 OTHOLIEHUH «OoiblIey,
«MEHBIIIE», «PAaBHO» HAa MHOYKECTBE LIEJIbIX HEOTPHULIATENbHBIX uncell. [10SCHUTD, Kak ONpenenstoTcs ITH
MOHATHUS B Kypce MaTeMaTuKy HayaJbHOM IIKOJIBI

52. Omnucarh anropuTM jaeneHus ¢ octaTkoM. CpaBHUTH 3amuch U (GOPMYIHPOBKU B By3€ U
HaYyaJIbHOM LIKOJIE
53. PackppITh CyThb MeTOIAa MaTeMaTH4YeCKOWM WHIYKIWU, CHOPMYIUPOBATH TEOPEMY O

MaTeMaTH4eCKOW MHIyKIMHA. OnucaTh, KaKue BUJIbI YTBEPKACHUN MOYKHO JIOKa3bIBaTh C MIOMOIIBIO ATOTO
MeToIa

54. Ha3Batp 1 0xapakTepu30BaTh CBOMCTBA MHOKECTBA LIEJIBIX HEOTPULIATEIBHBIX YACEI

55. PackpbITh CyThp MOHATHSA OTpe3Ka HATYpPAJIBHOIO psAa YUCEI W CYeTa DIIEMEHTOB
KOHEYHOTI0 MHOXkeCTBa. CONOCTABUTH IMOHATHS MOPSAKOBOIO U KOJTMYECTBEHHOIO HaTyPAJILHOTO YHCiIa



56. PackpbITh CyTh TEOPETUKO-MHOKECTBEHHOI'O MOJAX0/1a K MOHATHIO HATYPaJbHOTO YuCia U
HYJIS

57. PackpbITh TEOPETUKO-MHOKECTBEHHBIN CMBICI OTHOLIEHUH «OONbIIe», «MEHBIIEY,
«pPaBHO» Ha MHOXECTBE LIE€JIbIX HEOTPULIATENBHBIX YHCEI

58. PackppITh TEOPETHUKO-MHOXKECTBEHHBI CMBICH CIIOXKEHUS, BBIYUTAHUS, YMHOXEHUS U
JIEJIEHNUS LEJIbIX HEOTPULATEIbHBIX YHCET

59. JlaTb TEOPETUKO-MHOXKECTBEHHOE OOOCHOBAHHME CYLIECTBOBAHHUS U €JUHCTBEHHOCTH
CYMMBI, Pa3HOCTH, IIPOU3BEACHMS, YACTHOTO LEJIBIX HEOTPULIATEIIbHBIX YU CEI

60. JlaTh TEOPETUKO-MHOKECTBEHHOEC OOOCHOBAaHWE 3aKOHOB OIEpaluid Haja IEIbIMUA
HEOTPULIATEIbHBIMU YHCIIAMU

61. PackppITh CyTh HaTypaJbHOTO YHCIIa KaK pe3ysibTaTa M3MEpPEHUs BEIWYHH (KaK Mephbl
oTpeska). JlaTh ornpeenenre OTHOIICHUS OPSIKA, paCCMaTPUBasi YUCII0, KaK MEPY BETUYHMHBI

62. Hate omnpenenenue apuMeTHUECKUX OINepanuil HajJ 4YuciIaMH, pPacCMaTpPUBAEMBIMHU Kak
Mepbl OTPE3KOB. YKa3aTh 3aKOHBI apU(PMETHUUECKHUX OTepanuil

63. PackppITh CyTh NOHSATHSA CUCTEMBI cuncieHns. OxapakTepru30BaTh OCHOBHBIE CBOWCTBA U
OTJIMYUS TO3ULIMOHHBIX Y HETIO3ULIMOHHBIX CUCTEM CUUCIICHUS

64. Omnucarh JECATUYHYIO CUCTEMY cuucieHud. IIpeactaBuTh 3amuch 4uces B AECATHYHOMN
CUCTEME CUMCIICHUS

65. Cdopmymposars AJITOPUTMBI apuQMeTHIECKIX JNEUCTBUI Hax LEJIBIMU
HEOTPULATEIbHBIMU YHCIIAMU B IECITUYHON CUCTEME CUUCIICHUS

66. Onucarh MO3ULMOHHBIE CUCTEMBI CUMCIIEHHS, OTIMYHBIE OT AecATH4yHOU. IIpencraButh
3aliCh YHUCIIA, YKa3aTh OCOOEHHOCTH BBINOJHEHMs apHU(PMETHUECKHUX JCHCTBHMA, OMHUCATh aJTOPUTM
nepexosa OT 3alMCH YUCEN B OJHOM CUCTEME CUMCIICHHMSI K 3aIIMCH B IpYroi

67. Jlatb ompeneneHrue OTHOUIEHUS AETUMOCTH HAa MHOMECTBE IENBIX HEOTPHIIATEIbHBIX
guces. ChopMynupoBaTh CBONCTBA OTHOLICHUSI 1€IUMOCTH

68. CdhopmymupoBaTh TEOpeMbl O JETUMOCTH CyMMBI, Pa3HOCTH W TPOU3BEICHUS IIENIBIX
HEOTpHIIATETbHBIX yuce. [IpuBecTr mpuMephbl UCTIOIB30BAHMS HAa MPAKTHKE JAHHBIX TEOPEM

69. CdopmynupoBats 1 J0oKa3aTh MPU3HAKK JEIUMOCTH Ha 2, 3,4, 5, 8, 9, 10, 25, 125

70. OcymecTBUTh pa30MEHNE MHOXKECTBA IEIBIX HEOTPUIIATEIHHBIX YHCENI Ha KIACCHI IO

yucay aenuteneil. JlaTb onpeneneHus NpoCThIX U COCTABHBIX YMCIA, YKa3aTh UX CBOMCTBa. PackpbITh
CyTh pemera DpaTtocheHa

71. CdopmynupoBath 1 JoKa3aTh TEOpeMy O OECKOHEUHOCTH MHOKECTBA MPOCTHIX YHUCET

72. PackpeITh CyTh MOHSTHI OOIIETO IEMHWTENs, HAUOOJBIIEro OOIMIETO JCTUTENs, yKa3aTh
ceorictBa HO/J

73. PackppITh cyTh TOHATHI 00IIETO KPATHOTO, HAMMEHBIIIETO OOIIEeTo KPaTHOTO, YKa3aTh €ro
CBOMCTBA

74. CdopmynupoBare anroputmbl Haxoxnaenus HOJ[ m HOK. Omnumcare ycnoBusi, mpu
KOTOPBIX I1esiecoo0pa3Hee UCIONIb30BaHUE TOTO WIIK HHOTO ajIropuTMa

75. PackppITh CyTh OCHOBHOM TE€OpEMBI apUPMETUKU

76. CdopmynmupoBath MpU3HAK JAETUMOCTH Ha COCTaBHOE 4ucio. Ha ero ocHOBe MOCTPOUTH

IIPU3HAKU AETMMOCTH Ha COCTaBHBIE YHCIIa BTOPOT'O JIECATKA, TPETHETO JECATKA

77. Onucath pa3ivyHble Clyyad, BO3HUKAIOIIME B IPOLIECCE U3MEPEHUs JUIMHBI OTPE3KOB.
[TpomtrocTpupoBaTh NpUMEPAMU CUTYaIUH, KOT/Ia BO3HUKAET HEOOXOAMMOCTh PAaCIIMPEHUsI MHOXKECTBA
HaTypaJIbHBIX YUCEl

78. Jlatb onpenenenue NOoHATHS Apobu. Omnucark, B 4eM 3aKJIIOUAeTCs OC-HOBHOE CBOWMCTBO
IpoOU U KaKOBO €ro NMpakTUYecKoe MpUMeHeHne?

79. JlaTe omnpeneneHue MOHITHS MOJIOKUTEIBHOTO pallioHaIbHOTO uynciaa. CpaBHUTh TaHHOE
OTIpe/IeTICHUE C OMPEACIEHUEM ILIKOJIBHOTO Kypca MaTeMaTUKU

80. MHOXeCTBO MOJOKUTENBHBIX PAallMOHATIBHBIX 4YMced. JlaTh ompeneneHue OTHOLICHHS
MOpsI/IKa HA MHOYKECTBE MOJIOKUTENBbHBIX PAIIMOHAIBHBIX YUCEI U OIHILIUTE €ro CBOHCTBA

81. CdopmynupoBaTh  aqroOpuTMbl  BBIMOJHEHUS  apU(METHUECKHUX  ONepauui  Haj
MOJIOKUTEIIbHBIMU PAallMOHATBHBIMU YciaaMu. OO0CHOBATh 3aKOHBI ATHX OINEpaLuit

82. PackpbITh cBOIICTBa MHOXKECTBA MOJIOKHUTEIBHBIX PALMOHATIBHBIX YHCE



83. OxapaKTepnaoBaTL OCHOBHBIC BHMbI 3a1a4 Ha ,Z[pO6I/I M OIHMCATH CIIOCOOBI UX PCUICHUA

84. Hate ompexneneHue TMOHATHS JecaTUyHOW Apodu. CdopmynupoBaTh aJrOpPUTMBbI
BBINOJIHEHHSI apU(PMETUUECKUX IeHCTBUIA HaJl HUMU

85. Onucarp nepeBoy; OOBIKHOBEHHBIX JIpoOEl B JECATUYHbIE M JECATUYHBIX — B
OOBIKHOBEHHbIE

86. CdhopmymupoBath U J10Ka3aTh TEOPEMY O BO3MOKHOCTH TPEICTABICHUS OOBIKHOBEHHOM
IpoOu B BUJIE KOHEUHOM JAECATUIHOM

87. OxapakTepu30BaTh OCHOBHBIC BHJBI 3a/lad Ha TPOICHTHI M OMHUCATh CIOCOOBI HX
pemeHust. COMOCTaBUTh 3aaul HA TIPOLIEHTHI M 33]1a4M Ha APOOH

88. Onwucath crnoco0 momydeHus: OECKOHEUHBIX JECATHUYHBIX TEePUOAUYECKUX IpoOei.

CdhopmynmupoBaTh anroOpuTM TPEACTABICHUS OECKOHEYHOUW NECATUYHOW TMEPHOANYECKON IpoOH B BUIC
OOBIKHOBEHHOH po0u

&9. JlaTb onpezaeneHne U oNKucaTh MyTH BOZHUKHOBEHUS UPPALMOHAIbHBIX YHCET

90. Jlate omnpezneneHUe TMOHATUS TOJIOXKHUTEIBHOTO JEHCTBUTENBHOIO 4YHciIa. MHOXECTBO
IIOJIOKUTENIbHBIX JEUCTBUTEIbHBIX 4HUCEN. JlaTh ONpeleNeHHe OTHOILIEHUS MOpsiiKa Ha MHOXECTBE
MOJIO’KUTENIbHBIX JEMCTBUTEIBHBIX YUCET.

91. CdhopmymupoBaTh anropuTMbl apUPMETHUSCKUX OINEpaluii HaJ IOJOKUTEIBHBIMHU
NencTBUTENbHBIMU YnciiaMu. O00CHOBATh 3aKOHBI ATUX OIEpaIni.

92. JlaTh ornpeznesieHne OTpULIATEIbHBIX Yucel. Moaylb yucia, ero CBOMCTBA.

93. leomeTpuueckas MHTEpPOpETAllds MHOXKECTBAa JCUCTBUTENBHBIX YHCeN. YHCIOBBIE
MHOECTBA.

94. PackppbITh CBOMCTBA MHOXKECTBA JICHCTBUTEIHHBIX YUCEII.

Tpemuii cemecmp (Ik3amen, I1K-1)

1. JlaTh ompeneneHre 4YMCIOBOTO BhIpaXEHHS U ero 3HadeHus. COMOCTaBUTh pPa3IUYHbBIE
IIyTH HAXOXKIEHUs YUCIOBOrO BbIpaxkeHMs. IIpuBeCTH KOHKpETHBIE NPUMEpPHI U3 HAYAJIBHOIO Kypca
MaTeMaTuKu.

2. JlaTe ompezneneHUe YMCIOBOTO paBEHCTBAa U HepaBeHCTBA. OXapaKTepu30BaTh CBOMCTBA
YHCJIOBBIX PAaBEHCTB U HEPABEHCTB. [IprBecTH KOHKPETHBIE IPUMEPHI U3 HAYAJILHOTO Kypca MaTeMaTHKH.

3. Jlatb ompeneneHue BBIpaXEHUS ¢ IepeMeHHoW. OxapakTepu3oBaTh €ro o0IacTb
omnpeaeneHus. [IpuBecTy KOHKpETHbIE IPUMEPBI U3 HA4YaIbHOIO Kypca MaTEMATUKU.

4. [Tpoananu3upoBaTh BHIBI TOXAECTBEHHBIX IpeoOpa3oBaHMi  BbIpaxeHui. JlaTb
OIIpe/ieTICHUE TOKIECTBA.

3. Jlatb ompeneneHue 4uciaoBoi QyHKIMH. OXapakTepr30BaTh ee 00JIACTb ONpPEICTCHHS U
MHO’KECTBO 3HauUeHHUH. [IpMBECTH KOHKpPETHBIE IPUMEPHI U3 HAYAIbHOT'O Kypca MaTEMATUKH.

6. PaccmoTtpeth cnocoObl 3amanus QyHkuu. [IponmmocTpupoBaTh MOCTpoeHHE IrpaduKoB
pa3NUYHbIX (QYHKIUH.

7. Oxapakrepu3oBaTb MOHOTOHHOCTh UHUCIIOBOM (yHKUuHU. IIpuBecTH KOHKpETHBIC
IIPUMEPBHI.

8. Jlate ompeneneHre 4eTHOM W HedeTHOW (yHKUIMH. COMOCTaBUTH YETHYIO M HEYETHYIO
(GYHKIMH, CPABHUTH UX TPapUKU.

0. Jlatb ompeneneHre OpsIMOM TPONOPIHHOHATBHOCTA. OXapakTepu3oBaTh €€ CBOWCTBA.
[TocTpouTts rpadux.

10. Jlate ompeneneHue oOpaTHOW mpomopiHoHaTbHOCTH. OXapakTepu3oBaTh €€ CBOWCTBA.
[TocTpouTts rpadux.

11. Jlate omnpenenenue nuHeHOW (yHkumu. OxapakTepu3oBaTh ee CBOHCTBA. llocTpouTsh
rpaduxk.

12. Jlatb onpeneneHue kpaapatuyHoi ¢pyHkuuu. OxapakTepu3oBath ee cBoiicTBa. [locTpoutsb
rpaduk.

13. Hate onpeneneHue ypaBHeHHs. OXapakTepU30BaTh YPABHEHUE C OHOM MEPEMEHHOM.

14. JlaTe omnpeneneHue paBHOCWIBHBIX ypaBHEHMU. [loka3aTh TeopeMbl O PaBHOCHIIbHBIX

ypaBHEHUSX. [[pOMIITIOCTpUPOBATH CIEICTBUSI KOHKPETHBIMU MTPUMEPAMHU.
15. Paccmotpets crocoObl  pemieHus: ypaBHeHM#. [lokazate 0OCOOEHHOCTH —pelleHUs
YpPaBHEHN B HAYAJIBHOW IIIKOJIE.



16. JlaTh ompeneneHue JUHEHHOTO ypaBHEHUsI ¢ OJIHOM mepemeHHou. [IpoaeMoHcTprpoBaTh
rpaduyeckoe pelieHue JIMHEHHOTO YPaBHEHUS C OJJHOW MIEPEMEHHOI.

17. Jlate ompezneneHue KBaApaTHOTO ypaBHeHHs. OxapaKTepH30BaTh HEMOJHOE KBaJpaTHOE
ypaBHeHue. [IpomeMOHCTpUpOBaTh KCIONB30BaHUE (POPMYNBI KOpHEH KBaJpaTHOro ypaBHeHHs. [laTh
ornpe/eieHre TPUBEACHHOTO KBaApaTHOTro ypaBHeHus. [1oka3aTh CBSA3b MEXIY KBAaIpPATHBIM TPEXUWICHOM
Y KBa/IpaTHBIM YPaBHEHUEM.

18. Jlate onpeneneHue OMKBaIpaTHOTO ypaBHEHU. [IprBecTH KOHKpPETHbBIE TPUMEPBI.
19. JlaTe onpezneneHue palMoHaIbHOTO ypaBHEHUs. IIpuBecT KOHKpETHBIE IPUMEDPBI.
20. Jlath ompenesieHue ypaBHEHHUs C JIBYMs NepeMeHHbIMU. OXxapakTepu30BaTh ypaBHEHUE

nvHuM. [IpuBecTH KOHKPETHBIN MPUMEP JTUHEUHOTO YpaBHEHUS C IByMs nepeMeHHbIMU. [locTpouTh ero
rpaduk. OxapakTepr30BaTh ypaBHEHUE OKPY>KHOCTH.

21. Jlatb ompezneneHue HepaBeHCTBA ¢ OAHOM nepemeHHou. IIpomemoHcTpupoBaTh
MHOKECTBO PELICHU HEPaBEHCTBA.

22. JlaTe ompezaeneHue paBHOCWIBHBIX HEpaBEHCTB. Jloka3aTh TEOpPEMBI O PABHOCHUIIBHBIX
HepaBeHCTBax. [IporIroCTpUpOBaTh CIEACTBUS KOHKPETHBIMU MTPUMEPAMHU.

23. Jlate ompezneneHue JUHEMHOTO HEpPABEHCTBA C OOHOM TmepeMmeHHOW. [lpuBecTun
KOHKPETHBIE TPUMEPHI

24. JlaTe ompenesnieHHE KBaApaTHOrO HepaBeHCTBA. [IpoBecTm wuccienoBaHUE 3HAKA
KBaJIpaTHOTO TpEXUIeHa.

25. [IponemMoHCTpUpOBaTh PEIIEHNE HEPABEHCTB METOJIOM MHTEPBAJIOB.

26. Jlate ompeneneHue HeEpaBeHCTBA C JAByMsi mepeMeHHbIMH. [locTpouTs rpaduk

HCpaBCHCTBA. OX&paKTepI/ISOBaTB JIMHEMHOE HCPaBCHCTBO C IABYMs INECPECMCHHBIMU. HOCTpOI/ITB T pa(bI/IK
HCPaBCHCTBA C ABYMs IICPEMCHHBIMMU.

27. JlaTe ompeneneHne CUCTEMbl YPAaBHEHHN ¢ OHOM nepeMeHHOW. [loka3are MHOXKECTBO €€
pELICHHIA.

28. JlaTb ompeneneHnue CUCTEMbl YpaBHEHUU C ABYMs nepeMeHHbIMH. [loka3aTh MHOXECTBO
ee pernenuid. [IpommttocTpupoBath rpadguueckoe pereHne CUCTEM YPAaBHEHH C IBYMS TIEPEMEHHBIMHU.

29. [IponeMOHCTpUpPOBAaTE METONBI PEIICHUS CHUCTEMbl JIMHEWHBIX YPAaBHCHHH C JBYyMS
TepeMEHHBIMU (TIOJICTAHOBKA, CIIOXKEHHE, TPAQUUIECKH ).

30. JaTe onpeesieHne COBOKYITHOCTH ypaBHEHUN. [Ioka3aTh MHOXKECTBO €€ PELICHHUI.

31. JlaThb omnpeneneHre CUCTEMbl HEPABEHCTB € OJIHOM nepeMeHHo. [lokazarh MHOXKECTBO ee
pELIEHUI.

32. JlaTh ompezeneHue CUCTEMbl HEPABEHCTB C JBYMs MepeMeHHbIMU. [loka3ate MHOKECTBO
ee perienuii. [IpogeMoHCTpUpOBaTH rpaduuecKoe perieHre CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.
33. JlaTh onpesiesieHue COBOKYITHOCTH HEPaBEHCTB. [I0ka3aTh MHOKECTBO €€ PEIICHUM.

34, Jlath ompeneneHUe TEOMETpHUYECKOW (UTYphl KaKk MHOXECTBO TodeK. ComocTaBUTH
orpesieNisieMble U HeolpeaesieMble MOHATUS reoMeTpun. OXapakTepru30BaTh AKCHOMBI TEOMETPHUH.

35. JlaTh ompeneneHue IUIOCKHMM TEOMETPHUYECKUM (urypaMm, ¢ KOTOPBIMH YyYalluecs
3HAKOMSITCS B HAYalbHBIX Kiaccax. COMOCTaBUTh WX YUCIIOBbIE XapaKTEPUCTHKHU.

36. Hate omnpeneneHuss OTpe3Ka, JIOMaHOM JMHUHK, ymia. ConocTaBUTh BUABI  YIJIOB.
[IpousmttocTpupoBaTh U3MEPEHUE YTIIOB.

37. Hatp OIpEeACIICHUE TPEyTOJIbHUKA. CormnocTaBuTh BUJIbI TPEYTrOJIbHUKOB.

OxapakTepu3oBaTh HaXOXJIEHUE MEepUMETpa U TUIomaau TpeyronbHuka. [lokazate Teopemy [ludaropa.
[TocTpouTh TPEYTOIBHUK IO TPEM CTOPOHAM.

38. Jlate ompeneneHue yeThlpexyroibHUKa. COMOCTaBUTH BUABI YETHIPEXYTOJIBHUKOB.
OxapakTepu30BaTh HaXOXKICHHUE MIEPUMETPA U TUIOLIAAN PA3IMYHBIX YEThIPEXYTOJIbHUKOB.
39. Jlate ompeneneHuss OKpPY>KHOCTH, Kpyra. ComocTtaBuTh paauyc u auamerp. Jlate

omnpeneneHue cexropa. OxapakTepru3oBaTh BIIMCAHHBbIE M ONHKCaHHBIE QUTYpbl. PaccMoTpeTh B3anMHOE
II0JIOKEHUE OKPY>KHOCTEN Ha IJIOCKOCTH.

40. Jlath onpezeneHue NpOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYp, ¢ KOTOPBIMH ydalliuecs
3HAKOMSTCS B HAYaJIbHBIX Kiaccax. COMOCTaBUTh UX YUCIIOBBIE XapaKTEPUCTHUKHU.



41. Jlate  ompeneneHue  Benu4uHBI.  [IpomeMOHCTpupoBaTh  CBOWCTBA  BEJIMYMH.
OxapakTepu3oBarh MPOLECC U3MEPEHUs BeIHMUUHbI. COMOCTABUTh CKAISIPHBIE U BEKTOPHBIE BEIUYUHBI.
[TokazaTh HAXOXKACHUE YUCICHHOTO 3HAYCHUS BETMYHUHBI.

42. PaccmoTpeTs uCTOpHIO pa3BUTHA CHCTEMBI €IUHUIl BenuyuH. (OXapaKkTepu3oBarh
MeTpHUECKyIo cuctemy mep. [IpogeMoHCTpupoBaTh MEXTyHAPOIHYIO CUCTEMY €IMHUILI.

43. Jlatb ompeneneHre JUIMHBI OTpe3Ka Kak CKalsgpHOW BenuduHbl. [IpommmtoctpupoBaTh
CBOMCTBA JUIMHBI OTpe3ka. Jlokazare ogHO M3 CBOMCTB. IIpomeMOHCTpHpOBaTH MpOLECC H3MEPEHUS
JUTHHBI 0Tpe3Ka. ComnocTaBUTh €AMHULBI JUTHHBI. [IoKa3aTh X B3aUMOCBS3b.

44. Hate ompenenenne twiomaan ¢urypsl. [IpousmrocTpupoBaTth €€ OCHOBHBIE CBOMCTBA.
[IpogemoHCTpUpOBaTh pa3IUYHbIE CHOCOOBI M3MepeHus Iom@aau ¢uryp. PaccMoTpers eauHUIIBI
TUTOIA/IH.

45. ConocTaBUTh paBHOBEIHMKHE M PaBHOCOCTaBJIeHHbIE (GUTypbl. JlaTh onpesesieHne paBHbIX
dburyp.

46. PaccmoTtpeTh 11eHy, KOTHYECTBO, CTOMMOCTh ToBapa. [IpogemMoHCcTpupoBaTh 3aBUCUMOCTh
Mexay HUMH. [IpUBECTH KOHKpPETHBIE MPUMEPHI U3 HAYAIBHOTO Kypca MaTeMaTHKU.

47. JlaTe omnpeneneHue BpPEMEHU KaK CKASIPHOM BEJIUYMHBL. PaccMOTpeTh MPOMEXKYTKU

BpPEMEHH, €IUHMLBI BpeMeHU. [loka3aTh 3aBUCMMOCTh MEXAY CKOPOCTbIO, BPEMEHEM U IPOHIECHHBIM
IIyTEM IIPY PAaBHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH. PaccMOTpeTh pelieHne 3a/1a4 Ha ABHKEHUE.

48.  Jlate onpe/eneHne MacChl Kak CKaIAPHOM BeMMIUHbL. [[pOMILTFOCTPUPOBATH €€ OCHOBHBIE
cBolicTBa. [IpogeMoHcTpupoBaTh Cr1ocOOB! 3MepeHus: Macchl. COOCTaBUTh €AMHUIBI Macchl. [1okazaTh
3aBUCUMOCTb MEXKIY MacCoi, IIeHOI U CTOUMOCThI0. PaccMoTpeTs peleHue 3aaay.

8.4. Memoouueckue mamepuannl, onpeoensalouiue npoueoypvl OUEHUBAHUA 3HAHUIL,
YMeHuil, Haevlkoé u (unu) onvima OeameabHOCHMU, XAPAKMEPUIYIOWUX IMANbl HOPMUPOCAHUA
KomnemeHyuil

[TpomexxyTouHast aTTecTalys MPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JUCHUIUIMHE WM €€ 4YacTH HMEEeT LeNb OLEHUTh CHOPMHPOBAHHOCTH
OOIIEKYIbTYPHBIX, MPOGECCHOHAIBHBIX W CICHUATBHBIX KOMICTCHIIUH, TEOPETHUYECKYIO TMOATOTOBKY
CTYZIEHTa, €T0 CIIOCOOHOCTh K TBOPYECKOMY MBIIIUICHUIO, TPHOOPETEHHBIE UM HABBIKA CAMOCTOSATEIHHON
paboThl, YMEHUE CHHTE3UPOBATh IMOJyYCHHBIC 3HAHWS W MPUMEHSTh WX MPU PEHICHUH MPAKTUICCKUX
3ajad.

[Tpr GaTbHO-PEHTHHIOBOM KOHTPOJIC 3HAHHWA HWTOrOBas OIICHKA BBICTABISCTCS C YYETOM
HaOpaHHOW CyMMBI 0aJlIOB.

YCTHBIN OTBET Ha DK3aMEHE

[Tpu onpeneneHun ypoBHS JOCTH)KEHUN CTYJIEHTOB Ha HK3aMeHE HeoOXoauMo oOpariats ocoboe
BHHUMAaHUE Ha CJeIyoIIee:

—JaH TOJIHBIN, pa3BEPHYTHIN OTBET HA MTOCTABJIECHHBIN BOIPOC;

— MOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHUNH 00 OO0BEKTEe, MPOSBIAIOMIASACS B CBOOOTHOM
OINICPHUPOBAHUUN TIOHATUAMHU, YMCHHU BBIACIHNTL CYHMICCTBCHHBLIC M HCCYHICCTBCHHBLIC CI0 IIPU3HAKH,
MMPUYIUHHO-CJICACTBEHHBIC CBA3H,

—3HaHue 00 O0beKTe JEeMOHCTpUpyeTcs Ha (hOHE MOHMUMAHUS €r0 B CUCTEME JAaHHOW HAyKd U
MEXIUCUUTUTMHAPHBIX CBSI3EH;

— OoTBET (OPMYyIHpPYETCs B TEPMHHAX HAyKH, W3JIOXKEH JUTEPaTypHBIM S3BIKOM, JIOTMYEH,
Jl0Ka3aTesieH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYJIEHTA;

—TCOPECTUYCCKHUC MMOCTYJIAThI TOATBEPKAAIOTCA IPUMEPAMU U3 IMMPAKTUKH.

TecTnl

[Ipu omnpeneneHUM ypOBHA JOCTHIXKEHUW CTYJACHTOB C TIOMOIIBIO TECTOBOTO KOHTPOJIS
HeoOxoaMo obOpalath 0c000e BHUMaHUE Ha CIeIyoIIee:

— OIICHUBAETCS MOJTHOCTHIO TIPABUIIHHBIA OTBET;

— MpenoJiaBaTesieM JIOJKHA OBITh OINpEJCiCHa MaKCUMajbHasi OIEHKAa 3a TECT, BKIIIOYAIOLIUN
OTPEJICTICHHOE KOJIMYECTBO BOIIPOCOB;

—TIperoaaBaTesieM MOXKET OBbITh OIpejiesieHa MaKCUMaJIbHAsI OIIEHKA 3a OJIMH BOIPOC TECTA;



—II0 BOIIpOCaM, IIpEAyCMaTpUBaArOIIUM MHOKE€CTBECHHBIN BBI60p IMpaBUJIbHBIX OTBCTOB, OLICHKA
OIIPEACIIACTCA UCXOOA U3 MaKCHMaJbHOM OIICHKH 3a OOUH BOIIPOC TCCTA.

[TucbmMeHHast KOHTpoJIbHAsA paboTa

Busl KOHTpONIBHBIX paboT: ayUTOPHBIE, JOMAIIHUE, TEKYIIHE, YK3aMEHAIMOHHbIE, TMCbMEHHBIE,
rpaduueckue, npaKTHIeckue, ppoHTaNbHbIC, HHANBUIYAJIbHBIE.

Cucrema 3a1aHUH MMCbMEHHBIX KOHTPOJIBHBIX PadOoT JOIDKHA:

— BBISBJIATH 3HAHUS CTYJIEHTOB I10 ONPEAEICHHON qUCHUIUINHE (pa3/ieny AUCLIUILIUHBI);

— BBISBIIATH [IOHUMaHHUE CYIIIHOCTH U3y4YaeMbIX NPEAMETOB U SBJICHUH, UX 3aKOHOMEPHOCTEN;

—BBISBJIATE YMEHHE CAMOCTOATENILHO JIENIaTh BBIBOABI U 0000IIEHNS;

—TBOPYECKH HUCIIOJIb30BaTh 3HAHWSI U HABBIKU.

TpeOoBaHUsI K KOHTPOJIBHOM paboTe MO TEMaTUYECKOMY COJIEP)KaHUIO0 COOTBETCTBYIOT YCTHOMY
OTBETY.

Takoxe KOHTPOJIbHbIE pabOThI MOTYT BKIIIOUATh MEPEUEHb MPAKTHUECKUX 3aJaHHH.

9. Ilepeuenv 0cHOGHOI U OONOTHUMENLHOU YUEOH O TUMEPANYPbl
Ocnognaa numepamypa

1. Bunorpanosa, E. I1. Matemaruka : yueOHoe nmocobue / E. I1. Bunorpaznosa ; nayu. pea. T.
VYT1kuna. — 2-e¢ m3a., crep. — Mocksa : UznarensctBo «®mmaTay, 2014, — Y. 1. — 199 c. : wun
bubmorp. B kH. — ISBN 978-5-9765-1937-4; To xe [Onexrponssiii pecypc]. — URL
http://biblioclub.ru/index.php?page=book&i1d=363458.

2. Bunorpagnosa, E.Il. Maremaruka / E.Il. BunorpagoBa. — 2-e u3n., crep. — Mocksa :
M3narensctBO «@munTtan, 2014. — Y. III. — 212 c¢. — Pexxum pmoctyma: mo moamucke. — URL
http://biblioclub.ru/index.php?page=book&id=439527. — bubmuorp. B ku. — ISBN 978-5-9765-1939-
8.

3. Eneukux, U. A. Matemaruka: yue6Hoe nocodue / . A. Eneuxux, T. M. Cadponosa, H. B.
UepnoycoBa; MuHuctepcTBOo o0pa3oBanusi W Hayku Poccuiickoit ®enepanuu, Enerkwmii
rocynapcTBeHHblli yHuBepcurer uM. MW. A. bynuna, Kadenpa wmarematuku u MeTOIUKH €€
npenoaasanus. — Enen : Eneuxuit rocynapctBeHHbsii yHuBepcuteT um. M. A. bynuna, 2016. — Y. 1. —
198 c. : rpad., mi. — ISBN 978-5-94809-817-3. — ISBN 978-5-94809-816-6 ( 4. 1) ; To xe
[DnexTponnsrtit pecypc]. — URL: http://biblioclub.ru/index.php?page=book&i1d=498149.

4. Eneuxux, U. A. Maremaruka : yaeOnoe nocodue / 1. A. Eneuxux, T. M. Cadponosa, H. B.
UepnoycoBa ; MunucrepctBo o0OpazoBaHusi U Hayku Poccuiickoit ®enepanun, Eneuxuit
rocyiapcTBeHHblil yHuBepcuter uMm. M. A. bynuna, Kadenpa marematukum u Meromuku eé
npenoaasanus. — Enen : Eneuxuit rocynapctBeHHbsii yHuBepcuteT um. M. A. bynuna, 2016. — Y. 2. —
144 c. : rpad., mn. — ISBN 978-5-94809-817-3. — ISBN 978-5-94809-896-8 (u.2); To xe
[DnexTponnsrtit pecypc]. — URL: http://biblioclub.ru/index.php?page=book&i1d=498148

5. Konmoropo, A. H. Onementsl Teopun ¢GyHKUMH U (YHKUMOHAJIBHOTO aHAIM3a
[Dnextponnsiii pecypc] / A. H. Kommoropos, C. B. ®omun. — M. : ®usmariur, 2012. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book red&id=82563&sr=1

Jlononnumenvuaa n1umepamypa

1. I'pec, II. B. Marematuka pans OakanaBpoB: YHHUBEpPCAJbHBIM Kypc M CTYICHTOB
rYMaHUTapHBIX HampasiieHui: yuebHoe nocodue / [1.B. I'pec. - 2-e u3a., nepepad. u nomn. — Mocksa :
Jloroc, 2013. — 288 c. — ISBN 978-5-98704-751-4 ; To xe [Onextponnbsii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&i1d=233778

2. I'pec, I1. B. Matemaruka juis rymanutapuen: O6muii kypce : yueobnoe nocobue / I1. B. I'pec. —
2-e u3n., nepepad. u pon. — Mockaa : Jloroc, 2009. — 288 ¢. — (HoBast yauBepcurerckas OubImoTexa). —
ISBN 978-5-98699-113-9; To xe [DnextponHsiii pecypc]. — UR http://biblioclub.ru/index.php?
page=book&id=89783

3. Maremaruka. CoopHuk 3amau [Tekct] : yuel. mocobue A CTYACHTOB YUPEXKJICHHH BBICHI.
mpod. odpazosanus / JI. I1. Croiinosa, E. A. Konobeea, T. A. KonobeeBa u np. — M. : Axanemus, 2012.
—238c.

Marematuka. COOpHHK 3a71a4 [TEKCT] : yuel. mocodue A CTyICHTOB YUPEKICHUN BBICII. POdQ.
obpazosanus / JI. I1. Croiinosa, E. A. Konobeesa, T. A. KonoGeeBa u ap. - 2-¢ u3., crepeotun. — M. :
Axanemus, 2013. — 238 c.

10. Ilepeuens pecypcosé unghopmayuonno-meneKoMmyHuKayuonnoi cemu «Mnmepnemy



1. http://dic.academic.ru/contents.nsf/enc_mathematics/ - MatemaTudeckas SHIIUKIOTICAMS

2. http://school-collection.edu.ru/catalog/rubr/637182ba-dacb-8e36-95ad-763207381e44/ -
CrnoBapb-CrIpaBOYHHUK MOHATHH U ()AKTOB AIEMEHTAPHONW MaTEMaTHKH
3. https://www.krugosvet.ru/enc/matematika - Sunuknonenus «Kpyrocser» (Marematuka)

4. www.mathnet.ru - O6mmepoccuiickuii MaTeMaTUYECKUI TTOPTa

5. http://mat-game.narod.ru/ - Maremarnyeckas THMHAacTUKa (MaTeMaTHYECKHUE 3aJjaudl pa3HbIX
TUIIOB (JIOTUYECKUE, TEOMETPUUECKHE, alredpandeckre, Ha MPOLEHTHI, C IeJILIMU YHUCIaMH))

1L Memoouueckue ykazanus 00yuarOuuMcsa no 0C60CHUI0 OUCYUNIUHBL (M00)15)

[Tpu ocBOeHNM MaTepHaja TUCIUIUTMHBI HEOOXOAUMO:

— CIUIAaHUPOBATh U PACTIPEACTUTH BpeMs, HEOOXOMMOE I U3YUEHUS TUCIUILTNHBL,

— KOHKPETH3UPOBATH JUIsl ce0sl TUTaH U3yUCHUsI MaTepuaa;

— O3HAaKOMHTBCA C OOBEMOM M XapaKTepOM BHEAyAUTOPHOH CaMOCTOATENBbHOW paboThl JUis
MOJTHOLICHHOTO OCBOCHUS KaXKION M3 TeM AUCLUIUINHBL.

Anroput™m paboThl HaJ K101 TEMOI:

— W3y4uTe cojepKaHWE TEMbl BHa4alleé MO JEKIMOHHOMY MaTepuany, a 3aTeM [0 JAPYTUM
HUCTOYHHKAM;

— TPOYHTANTE JOMOTHUTENBHYIO JIUTEPATypy U3 CIHCKA, MPEIIOKEHHOTO TPETIoIaBaTelIeM;

— BBINUIIUTE B TETPATh OCHOBHBIC KaTETOPUHU U MEPCOHATHH MO TEME, HCIIONb3Ys JIEKIIMOHHBIN
MaTepHaj UK CI0BapH, YTO IOMOXKET ObICTPO OBTOPUTH MaTepual MpH MOArOTOBKE K 3a4eTy;

— COCTaBbTE KpAaTKHii IUIAaH OTBETa IO KaXKIIOMYy BOIPOCY, BEIHOCHMOMY Ha OOCYXICHHE Ha
7a00paTOPHOM 3aHATHH;

—BBIyYHTE OTNPEIEIICHUS] TEPMUHOB, OTHOCSIITIXCS K TEME;

— TpoJyMaiTe IpUMephl U WILTIOCTPALUU K OTBETY 10 U3y4aeMoi TeMe;

— moalepuTe IUTAThl YUYEHBIX, OOIIECTBEHHBIX HAesTeNel, MyOIUIMCTOB, YMECTHBIE C TOYKHU
3peHus 00cyx1aeMoit MpoOIeMbl;

— MPOAYMBIBAiiTe BBICKA3bIBAHMS 1O TEMaM, NPEIJIOKCHHBIM K JIAOOPATOPHOMY 3aHSTHIO.
Pexomenmanmm o paboTe ¢ IUTEpaTypoOil:

— O03HAaKOMBTECh C AaHHOTAIMSIMH K PEKOMEHIOBAaHHOW IJIUTepaType M ONpEAeIHTe OCHOBHON
METOJ] U3JIOXKEHUSI MaTepralia TOro WM HHOTO UCTOYHHKA,

— COCTaBbTE COOCTBEHHbBIE AaHHOTAIMH K JPYTMM HCTOYHHKAM Ha KapTOUKaX, YTO MOMOXKET MPHU
MOJrOTOBKE pedeparoB, TEKCTOB peueii, Mpu MOATOTOBKE K 3aUeTy;

— BBIOEpUTE T€ UCTOYHUKH, KOTOPbIE Hanboee MOaXOIAT ISl U3yYSHHs] KOHKPETHON TEMBI.

Bo BpeMss TNOATOTOBKM K TPAKTHYECKUM 3aHATHAM CTYACHTY CIEIyeT OOpaTHTbCA K
Cc(OPMYIMPOBAHHBIM K KOKIOMY MOJYJIIO / TEME COOTBETCTBYIOIIMM BOIIPOCAM M 33/IaHUSM. 3Hasl TEMY
MPAKTUYECKOTO 3aHATHSA, HEOOXOAMMO TOTOBHTHCS K HeMy 3a0maroBpemeHHo. s sddexruBHON
MOJITOTOBKH CTY/AEGHTY HEOOXOAMMO MMETh METOAMYECKOE PYKOBOACTBO K MPAKTUYECKOMY 3aHATHIO. B
mpeiaraeMbIX TUIaHAX TMPOBEIEHUS 3aHATUN 3aJaHusl ISl CAaMOCTOSTENbHOW pPabOTHI CTYIECHTOB
BBICTYIAIOT B KQUECTBE JOMAIITHETO 3aaHusl, 003aTEIHHOTO /ISl BHIMIOJTHECHUS.

12. Ilepeuenv unghopmayuoHnbIX MmexHo102UlL

Peanmmzanust yueOHOM TporpaMMbl  OO€CIEUMBAETCS JOCTYIOM KaXIOTo CTyAEHTa K
MH(OPMAIMOHHBIM pecypcaM — JJIEKTPOHHOW OmOmmoTreke U ceTeBbIM pecypcam MutepHert. [[ns
ucnonp3oBanus KT B yueOHOM mporiecce UCIoIb3yeTcsl MPOrpaMMHOE 00eCTICUeHUE, TIO3BOJISIONICE
OCYIIECTBIIATH MOUCK, XPaHEHHE, CUCTEMATU3alINI0, aHANIU3 U TPE3eHTALNI0 WHPOPMAINH, SKCIIOPT
nH(popMauu Ha HU(POBBIE HOCUTENIN, OPraHU3aLUI0 B3aUMOJICHCTBUS B peajbHOW M BUPTYaJbHOU
o0Opa3oBaTeIbHOM cpefie.

WupuBuayanbHble  pe3yiabTaThl OCBOCHUS TUCHMIUIMHBI —CTYyICHTaMu (DUKCHUPYIOTCS B
ANIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIBLHOM Cpelie YHUBEPCUTETA.

12.1 Ilepe4eHb MPOrpamMMHOIO o0ecreYeHunst
(oO0HOBJICHME IPOM3BOAMTCS 10 Mepe MOSABJICHHSI HOBBIX BEPCHil IPOrPaMMBbI)

1. Microsoft Windows 7 Pro
2. Microsoft Office Professional Plus 2010
3. 1C: Ynusepcuret [TPOD


http://dic.academic.ru/contents.nsf/enc_mathematics/
http://mat-game.narod.ru/
http://www.mathnet.ru/
http://www.krugosvet.ru/enc/matematika
http://school-collection.edu.ru/catalog/rubr/637182ba-dacb-8e36-95ad-763207381e44/

12.2  IlepeyeHb MH(OPMANUOHHO-CIIPABOYHBIX CHCTEM
(oOHOBJIeHHE BBINOJIHIETCS eKeHeAeIbHO)

1. I'apant Dxcnept (ceTeBas)
2. CmpaBounas npasoBas cuctema «Koncynsrantllmocy
12.3  IlepeyeHb COBpeMEeHHBIX MPO(ecCHOHATBHBIX 023 JTaHHBIX

1. IlpodeccuonanpHast 6a3a gaHHBIX «OTKpBITHIE JaHHBIE MUHHCTEPCTBA 00pa30BAHUS U HAYKU
P®» (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. IlpodeccuonanpHas 0aza maHHbIX «[lopTan OTKPBITHIX JaHHBIX MUHHCTEPCTBA KYIBTYPHI
Poccutickoit @eneparnun» (http://opendata.mkrf.ru/)

13. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNTUHBL (MOOY/IA)

Jl1is mpoBeeHHs ayIUTOPHBIX 3aHATUN HEOOXOJMM CTaHJAPTHBIM Ha0Op CHeMaTu3UPOBAHHOMN
ydeOHOI MeOenmn W y4eOHOro OO0OpYNOBaHHS, a TakKkKe MYJIbTUMEIUHHOE O00OpyIOBaHUE IS
JEMOHCTpAllMM Tpe3eHTaluid Ha Jeknusx. [lnsg mpoBeieHHs NPAKTUYECKUX 3aHATHUH, a Takke
OpraHU3aIMi CAMOCTOSTEIHHOM PabOThl CTYIEHTOB HEOOXOIUM KOMITBIOTEPHBIN KJacC C pabouyuMu
MecTaMu, 00eCTIeUnBaIOLIMMU BBIX0O/ B IHTEpHET.

WunuBuayanbHble  pe3ylbTaThl OCBOCHHMSA JMCUUIUIMHBI (UKCHPYIOTCS B 3JIEKTPOHHOU
nH(pOPMaIMOHHO-00Pa30BaTEILHON Cpejie YHUBEPCUTETA.

Peanmuzanust ydeOHON mporpamMmbl oOecrieuyMBaeTcsi JOCTYIIOM KaKJIOTO CTyAeHTa K
MH(OPMAIMOHHBIM pecypcaM — JJIEKTPOHHOW OmbOmmoreke u ceTeBbIM pecypcam Mutepnuert. [J[ns
ucnons3oBanuss KT B yuyeOHOM mpouecce HEOOXOAMMO HaIM4ME MNPOTrPaMMHOIO OOecTIeUeHMs,
MO3BOJIAIOIIETO OCYIIECTBISATh MOUCK MH(pOpMalMu B ceTH MHTepHET, CUCTeMaTU3allkio, aHAIu3 U
Mpe3eHTaINI0 HH(pOpMaIHH, SKCITOPT HH(POpMAUK Ha U(PPOBBIE HOCUTEIH.

OcHaluenue ayquropui

Y4yeOHass ayquTopusi JJsl  NPOBEJEHUS 3aHATHN JIEKHMOHHOT0 THIA, 3aHATHH
CEeMHUHAPCKOr0 TUMA, IPYNNOBBIX U MHAUBUAYAJIbHBIX KOHCYJbTAIUIA, TEKYIIEr0o KOHTPOJISA U
NMPOMEKYTOYHOM aTTeCTAlMH, KYPCOBOI0 NPOEKTUPOBAHUSA (BHINOJHEHUS KYPCOBBIX PadoT).

[Tomerenre yKOMITJIEKTOBAHO CIEIHUATU3UPOBAHHON MEOEIbI0 U TEXHUYECKUMHU CPEJCTBAMU
oOydeHus.

OcHoBHOE 000pYJIOBAHUE:!

Habops! neMoHCcTparimoHHOro 000py/I0BaHNMs: aBTOMAaTU3UPOBAHHOE pabouee MecTO B COCTaBe
(KoMITbIOTEP, POEKTOP, HHTEPAKTUBHAS JOCKA), aBTOMATU3UPOBAHHOE padouee MECTO 00yJarOIINXCs
B cocTaBe (kommbioTep — 10 1mT.).

Y4eOHO-HAIISAHBIC TIOCOOUS:

[Ipe3enrarum.

Tlomewenue ons camocmosmenvHol pabomai.

[TomerieHNe YKOMIUIEKTOBAHO CIIEIUATM3UPOBAHHON MEOEIbI0 U TEXHUYECKUMHU CPEICTBAMU
oOydeHus.

OcHoBHOE 000py/IOBaHUE:!

ABTOMaTH3UpOBaHHOE pabodyee MecTO B COCTaBe (MEPCOHAJbHBIM  KOMIIBIOTEp C
BO3MOXKHOCTBIO TIOAKITIOUEHUS K cetu «VHTepHeT» M obecrnedeHneM J0CTyna B JJICKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTENIbLHYIO CPEy YHUBEpCUTETA — 3 IIT.)

VY4eOHO-HaIS AHBIE TOCOOUS:

[Ipe3enrarum.

Ilomewenue ona camocmosmenvrou pabomul.

UuranbHbIi 3ai1.

IToMerieHne yKOMIUIEKTOBAHO CIELUAIN3UPOBAHHON MEOEIbI0 U TEXHUYECKUMH CpPEeACTBAMU
oOy4deHus.

OcHoBHOE 000py/IOBaHUE:!

KommnbloTepHass TeXHHKa C BO3MOXKHOCTBbIO MOJAKIIOYEHHA K ceth «MHTepHer» u
o0ecrieyeHneM JI0CTyla B 3JEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEpCUTETa
(xommbrotep 10 mIT., MPOEKTOp € 3KpaHoM | mT., MHOTOGYHKIIMOHAIBHOE YCTPOUCTBO | MIT., MPUHTEP
1 mT.)

VY4eOHOo-Hars AHbIE TTOCOOUS:


http://opendata.mkrf.ru/
http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--p1ai/opendata/

VueOHUKN U y‘le6HO—MeTOI[I/I‘I€CKI/Ie HOCO6I/I${, NEpUOIUIYCCKUC HU3OaHUs, CIIpaBOYHAA

JHUTEepartypa.
CTeH/IbI ¢ TEeMAaTUYECKUMH BBICTaBKAMHU.

Ilomewenue ons camocmosmenvrol pabomai.

UuTanbHbIN 3271 JJIEKTPOHHBIX PECYPCOB.

[TomenieHne yKOMIUIEKTOBAHO CIIEUATH3UPOBAHHON MeOeNnbl0 U TeXHUYECKUMHU CPEICTBAMU
0oOy4deHus.

OcHoBHOE 000pyIOBaHUE:

KommnbloTepHass TeXHHKa C BO3MOXKHOCTBbIO MOJAKIIOYEHHA K ceth «MHTepHer» u
o0ecrevyeHrneM JIOCTyIa B AJIEKTPOHHYI0 HH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpelly YHHBEPCUTETa
(xommbroTep 12 MWIT., MyJIBTUMEIUHHBI TPOEKTOp | IIT., MHOTO(YHKIIMOHATBFHOE yCTPOHCTBO | miT.,
npuHTep 1 1mT.)

VY4eOHOo-Hars AHbIE TTOCOOUS:

[Ipe3enrtaruu

DNEeKTPOHHBIE IUCKU C YIEOHBIMHU U y4€OHO-METOANIECKUMH MTOCOOUSIMHU.
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