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L Ienv u 3a0auu uzyuenus OuCyUNIUHbG

Ilenp u3ydeHHUd AMCUUIUIMHBI - OOECHEYUTh CTYACHTaM HEOOXOAMMYIO MOJTOTOBKY JUIS
yCHemHoro oOy4eHuss U BOCMUTAHMS MIIAIIMX IIKOJbHUKOB, a TakXKe Ui JaibHeWIeil padoThl Mo
yIIyOJICHUIO U PACIIMPEHUIO MAaTEeMaTHIECKUX 3HAHUN

3ajaun JUCIUTUTHHBL:

- PacKpeITh CTYJIGHTaM MHPOBO33PEHYECKOE 3HAUEHHWE MaTeMaTHKW, YIIyOUTh WX
MIPEJICTaBJICHHUE O POJIM U MECTE MATEMATUKH B U3yUYE€HUH OKPY’KaIOIIEro MUPa;

- JIaTh CTyJeHTaM HEOoOXOJUMbIe MAaTEMAaTHYCCKHE 3HAHMSI, HA OCHOBE KOTOPBIX CTPOHTCS KypC
MaTeMaTHKHU B HauaJIbHOU IIKOJIE, CPOPMUPOBATH YMEHHUS, HEOOXOUMBIE I INTyOOKOTO OBJIAJICHHSI €TO
COJZIEp>KaHUEM;

- CHocoOCTBOBAThH PA3BUTHIO MBILUICHUS;

- pa3BUBaTh YMEHUS CAMOCTOSATEIBHOW pabOThl ¢ YYEOHBIMH TIOCOOMSIMH U JIPYrou
MaTeMaTUYECKOU JIUTEPATYpPOH.

2 Mecmo oucyunaunwt 6 cmpyxkmype OINOII BO

Huctunmuaa B1.B.09 «Marematuka» OTHOCHUTCS K BapHaTUBHOM YacTH Y4eOHOro IUIaHa.
Jucumminnza uzydaercs Ha 1, 2 kypcee, B 1, 2, 3 cemecTpax.

Jlist m3yueHus] TUCUUTUTHHBI TpeOyercs: [[si ocBOSHUS TUCIUIUTHHBI «MareMaTHKa CTYACHTHI
WCTIONB3YIOT 3HAHHS, YMEHHS, HaBBIKM, CHOPMHUPOBAHHBIE B TMPOIECCe M3YYCHHS TpeIMeTa
«MaremaTHKa» B 00111€00pa30BaTENIbHOM IIKOJIE

OcBoenne mucnuiummuael b1.B.09 «Marematuka» SBIsieTCI HEOOXOOUMOH OCHOBOM s
MOCTIEAYIOLIEr0 U3YUYeHUs JUCIMILIUH (IPAKTHK):

b1.B.17 Metoauka npenojaBaHusi MaTeMaTUKH;

b1.B./IB.21.01 Pa3Butue mNpOCTPaHCTBEHHBIX IPEACTABICHUM MIIQJIINX IIKOJbHUKOB IIPH
00y4eHNH MaTEMaTHUKE BO BHEYPOUHOU JCSATEIBHOCTH;

b1.B./IB.22.01 YcTHbIe BHIYMCIEHUS B Kypce MaTEMATUKK B HAYaJIbHOH ILIKOJIE;

b1.B./IB.22.02 Ucnonbs3oBanue oOpa30BaTEIbHBIX JKCKYPCHUM NpU OO0y4YEeHMHM MJIIAIIINX
IIKOJIbHUKOB MaT€MAaTHKE;

B2.Y.01 IIpakTuka 1mo moJiy4eHHIO MEePBUYHBIX MPO(EeCCHOHATBHBIX YMEHUN U HABBIKOB, B TOM
YHCJIe IEPBUYHBIX YMEHUN U HaBBIKOB HAYYHO-UCCIIEOBATENbCKOM AESITENbHOCTH;

OTJ.04 IlpuMeHeHHEe MATEeMAaTHMUYECKOM CTAaTUCTUKUM B TIEAArOTMUYECKUX HCCIEIOBaHUSX.
Ob6nacTh npodeccHoHaANbHON AESITETbHOCTH, HA KOTOPYIO OPUEHTHPYET TUCIUILINHA

«MaremaTHKay, BKIIOUaeT: 00pa3oBaHue, COUATBHYIO cepy, KyIbTYpYy.

OcBoeHHE AWCHUILIMHBI TOTOBUT K paboTe cO CIeAyromuMu OOBeKTaMH MpodecCHOHAITBHON
NEeSITENbHOCTH:

- oOyueHue;

BOCIINTaHUE;

pa3BUTHE;

MIPOCBEICHHE;

- 00pazoBaTeIbHBIC CUCTEMBI.

B mpomecce wu3ydeHHs JAUCHUIUIMHBI CTYJCHT TOTOBUTCS K BHIaM TNPOQecCHOHATBHOM
NESTENbHOCTH W PEIICHHI0 TMPO(ECcCHOHANBHBIX 3amad, npeaycMorpeHHbix ®I'OC BO u yueOHBIM
TUTAHOM:

nelaroruyeckast IesiTeIbHOCTb

- W3y4YeHHE BO3MOXKHOCTEH, TOTPEOHOCTEH, MOCTMKEHWH O0Oydarommxcsi B OOJIaCTH
oOpa3oBaHus;

- oOydenne u BocnuTaHue B cdepe o00pa3oBaHUS B COOTBETCTBHH C TpPeOOBaHUSIMU
00pa3zoBaTeIbHBIX CTAHAPTOB;

- HUCTIOJb30BaHUE TEXHOJIOTHH,  COOTBETCTBYIOIIUX  BO3PACTHBIM  OCOOEHHOCTAM
00yJarommXxcs U OTPAKAOIINX CIICU(UKY MTPEIMETHBIX 001acTel;



- (dopMupoBaHue 0Opa30BaTEIbLHONW Cpenbl AJisd OOecreueHus KauecTBa OoOpa3oBaHMs, B TOM
qrclie C MpUMEHEHHEM UH()OPMAIIMOHHBIX TEXHOJIOTHH.
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[Tpouecc m3ydeHus aucCUUIL]
'HKIUH  (podeccHOHaNbHBIN  C1
[IKOJBHOTO, HAYaJIbHOTO  OOIIIE
DCIIUTATENh, YUUTEIh), YTBEPKICH
.10.2013).

BrlimmyckHHK g0KeH 00aaTh

3 Tpebosanusn k pezyromamam 0c60eHUA OUCHUUNTUHDL

UHBl HampaBieH Ha (popMUpOBaHME KOMIETEHUIMI U TPYJOBb
rannapt Ilemaror (memarormyeckas —JesATeNBHOCTH B cdey
ro, OCHOBHOTO 0OIero, cpemHero oOmero o0pa3oBaHuU]
npruka3oM MuHHCTEpCTBA TPy/la U colnaabHOU 3amuThl NeS44H

» CIICAYIOIIMMHE OOIIEKYIbTYpHBIMH KommeTeHIussMu (OK):

OK-3. cnocobrocmuio ucnonb3oe

opuenmupoeanus 6 COBPEMEHHOM und)opmauuonnom npocmpancmee

(IMmb eCMEeCMEECHHOHAYUHbIE U MamemMamuiecKue 3Hanus onsa

OK-3 cnocoOHOCTBIO
HCITONIB30BAaTh
eCTeCTBeHHOHay‘-IHI)IG n
MATECMATUYCCKUEC 3HAHUS IJI51
OPHEHTHUPOBAHHUS B
COBPEMEHHOM
UHPOPMAIIMOHHOM
POCTPAHCTBE

3HATh:
- OIIPECIICHUS U CBOMCTBA TEOPETUKO-MHOKECTBEHHBIX
ofepalyii U OTHOIICHUHN, YCTIOBHsSI pa30UEHHS] MHOXKECTBA
Ha KJIACCHI;

- ONPEAEIICHUSI COOTBETCTBUI U OTHOLIEHUM,

CBOICTBA U CIOCOOBI 3aJJaHUs OTHOIIICHHM, OCHOBHBIC
OTHOIIIEHUSI HAYAJIbHOTO Kypca MaTeMaTUKHU;

- ONpEENICHUS U CBOMCTBA OCHOBHBIX JIOTHYECKUX OIEpallHii;
- TpeOOBaHUS K OTIPEJICIICHHUIO MTOHSATUH, OCHOBHbBIE
CIIOCOOBI OTIPEICIICHUS TIOHATHIA,

- OCHOBHBIE CXEMBbI MTPABUIIHHBIX

YMO3aKIIOYCHUN; YMETh:

- BBINIOJIHATh TEOPETUKO-MHOKECTBEHHbIE ONIEPALINU

HaJl KOHEYHBIMH U OCCKOHEUYHBIMH MHOKECTBAMU,

- YCTaHABJIMBATh CIIOCOOBI 3aaHUsI KOHKPETHOTO
OTHOIIEHUS U (HOPMYJIUPOBAThH €TI0 CBOMCTBA;

- BBITIOJIHATH JIOTUYECKHUE OTIEpalluy HaJl

BBICKA3bIBAaHUSAMU U TIpEUKATaAMU;

- BBIICJIATD JIOTUYECKYIO CTPYKTYpPY ONpE/IeTICHUH,

CTPOUTH ONpeIeTICHUE OHATHI pPa3IMUHBIMU

crocobamu;

- IPOBOJIUTH AHATHM3 MTPABUILHOCTH

YMO3aKIIOYeHUH; BIaJACTh:

- METOJJaMH MaTEMAaTHYE€CKOT'0 MOJICTIMPOBAHUS TIPH
pelIeHNN MaTEMaTUYECKUX 33]1a4;- aKCHOMATUYECKUM
METOJIOM H3JIOKEHUSI MAaTEMAaTUYECKOTO COACPKaHNUS;

- UCCJIEIOBATEIILCKUMHU YMEHUSIMU;

- IpHEeMaMU JIOTHYECKOTO MBIIIJICHUS;

- OCHOBHBIMH MPHEMAMH J1I0KA3aTeJIbCTBA U ONPOBEPIKECHHUSI.

Brimmyckauk gommxeH o01al
B COOTBETCTBHUU C BUJAMU JIEATENH

aTh cleayomumMu npodeccruonanbHbiMu komnetenuusamu (I1K)
HOCTH:

X

T

IIK-1. 2zo0moenocmuio peanu3oevid

amp 00pazoeamenvHvle NPOZPAMMbL RO YUEOHBIM

npedmemaM 6 coomeemcmeuu ¢ mpeﬁoetmuﬂmu 06pa303ameﬂbnblx cman&apmoe

neoazozuueckasn 0eameabHoCmy

[IK-1 roTroBHOCTBIO
peann30BHIBATH
o0pa3oBaTeIbHbIE MPOTPAMMBI
1o y4eOHBIM MpeIMeTaM B
COOTBETCTBHUH C TPeOOBAaHUSIMHU
00pa3oBaTeNbHBIX CTAaHIAPTOB

3HATh:

- PA3JIMYHBIC MOAXOAbI K TIOCTPOCHUIO MHOKCCTBA
LEJIBIX HCOTPUIATEIIBHBIX YUCEI U 000CHOBaHHUE
OHGp&L{HI’I Haa OCJIBIMU HCOTPULIATCIIbHBIMA YHUCIIaMU;




- OCHOBBI TIOCTPOCHHUS
MO3UIIUOHHBIX U
HETMO3UIIMOHHBIX CUCTEM
CUHCIICHHUS], AITOPUTMBI
JICUCTBUHN B 1ECATUIHOMN
CHUCTEME CUHCIICHHSI;
- OIpEAEIICHUE U CBOMCTBA
OTHOIIICHUS JICIIUMOCTH,
OCHOBHbI€ MTPU3HAKHU
JEIUMOCTHU, aITOPUTMbI
HAaXO0/ICHUsI HAUMEHBIIIETO
00111ero KpaTHOTO U
HanOOJIBIIIETO OOIIETO
JeINTENS;
- onpeaeneHus
palMoHaNIBHOTO,
JNEUCTBUTEIILHOI'O YHUCEI U
onepauuii HaJl HUMH,
3aKOHBI apU(PMETHIECKUX
onepanui;
- OIIpeNieTICHHE U CIIOCOOBI 3aJaHus
YHCIOBBIX (PYyHKUUH;
- ONpEeJEICHUE YPAaBHEHUN U
HEPaBEHCTB, CUCTEM U
COBOKYITHOCTEW YpaBHEHUN U
HEPaBEHCTB; OCHOBHbBIE METO/IbI
pelleHns ypaBHEHUH,
HEPaBEHCTB; CUCTEM YpPaBHEHUI
Y CUCTEM HEPaBEHCTB;
- OCHOBHBIE BEJIMYUHBI,
M3y4aeMble B HAYAJIbHOM
Kypce MaTeMaTHKH,
€IMHULIBI UX U3MEPEHUS,
3aBUCUMOCTh MEXIY HUMU;
- ompeeeHus,
CBOICTBA U
MIPU3HAKU
IJIOCKHUX U
MIPOCTPAHCTBEHH
BIX
F€OMETPUUYECKUX
uryp;
- JTambl PEIICHHS 3374 Ha
nocTpoenue puryp ¢
MTOMOIUIBIO IIUPKYJIS U
JIMHEHKU;
- BUJIbI TEOMETPUUECKHUX
npeoOpa3oBaHuii Ha
TJIOCKOCTH; YMETh:
- WITIOCTPUPOBATD
pa3IuyYHbIe MOAXOABI K
MOHSTHUIO LIEJIOTO

HEOTPUIATEILHOTO YKCIIa IPUMEpPaMu U3 Kypca

MaTeMaTUKH HauyalbHOMN IIKOJIBI;

- 000CHOBBIBaTh BHIOOP JACUCTBUIN MPU PEIICHUU TEKCTOBBIX
3a]1a4 ¢ TOYKH 3PEHUS KaXI0Tr0 U3 TPEX MOJIXO0A0B K
MOHSATHIO IIEJI0T0 HEOTPUIATEIHHOTO YUCIIA U Ha SI3bIKE
IIKOJBbHON MaTeMAaTHKH;

- IPUMEHSATh IPU3HAKH JI€TUMOCTH, HAXOIUTh HAaHOOJIbIINIT
o0mHii enuTens U HaMMEeHbIIee 0011ee KpaTHOe
HATypaJIbHBIX YUCEIL;

- BBITIOJTHATH BEIYHCIICHUS C PAIlHOHATBHBIMH,
JIEHCTBUTEILHBIMH YUCIIAMU;

- CTpOUTH I'paUKH YUCIOBBIX QYHKIUH (TIPAMOiL
MPOMOPIUOHATFHOCTH U OOPATHOM MPONOPLMOHAIBHOCTH,
JUHEHHOHN M KBaIpaTUIHOU (PYHKITH);

- pemiath U 0OOCHOBBIBATH PEILICHUS YPaBHEHHI, HEPABEHCTB,
CUCTEM YPaBHEHUM, CHCTEM HEPABCHCTB;

- pemaTh 3a/1a41 TUIAHUMETPHH;

- M300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA IIIOCKOCTH;

- U3MEPSITh BEIMYMHBI, YCTAHABIUBATH 3aBUCUMOCTH

MEX1y HUMH,

BJIQ/IETh!

- OCHOBHBIMHU TOHSTHSIMU PA3/IeJIOB JIEMEHTAPHOW MaTeMaTHK!
(Teopwust ymcen, anredpa, reoMeTpusl);

- Pa3IUYHBIMU OJIXO0JaMH K U3yUYEHUIO HATYpaJIbHbIX YHCEN U
orepanuii HaJl HUMU;

- OCHOBHBIMH TMPaBUJIaMU U 3aKOHAMHU JIOTUKH CYKIECHUHN U
YMO3aKJIIOUeHU N
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5. Cooepircanue oucyunaunol
5L Cooeporcanue mooynei OucCyunIuUHbl

Mooyne 1. Muoscecmea u onepayuu Ha0 HUMU:

[lonsiTne MHOXecTBa. DneMeHT MHoOxecTBa. llycroe MHoOxkecTBO. IlprMepbl KOHEUHBIX M
OeckoHeuHbIX MHOXecTB. CrnocoObl 3anaHus MHOXecTB. PaBHble MHOXkecTBa. IlonmMHOXecTBO.
VYHuBepcabHOE MHOXKECTBO; IlepeceueHne M oObeqMHEHHE MHOXECTB. Pa3HOCTH JBYX MHOXKECTB,
JIOTIOJIHEHUE [0 YHHUBEPCAJIBHOTO MHOKECTBA. UMCIO MOAMHOMXECTB KOHEYHOI'O MHO)KECTBA. 3aKOHBI
omepauuii Haj MHOXecTBamu; lloHsTHEe pa3OMeHHs MHOXKECTBa Ha MOMAPHO HEMEepPeceKaromuecs
MOJIMHOKECTBA (KJ1acchl). Pa3OueHne MHOKECTBA Ha KIIACChl C MIOMOILBIO OJJHOTO, IBYX U TPEX CBOWCTB.
JlexapToBO npou3BeieHNe MHOKECTB; COOTBETCTBHS MEXy dJIeMEHTaMH MHOKecTB. CriocoObI 3a1aHUs
coorBercTBUi. I'pad m rpadux coorBerctBus. CoorBercTBHE, OOpaTHOe naHHOMY. COOTBETCTBUE,
IPOTUBONOJIOKHOE JTaHHOMY. B3auMHO oOaHO3HauHOE OTOOpaKEHHE MHOXKECTBA HA MHOXECTBO.
PaBHOMOIIIHBIE MHOXeCTBa; OTHOIIEHUsT Ha MHOXecTBe. CriocoObl 3a1anust oTHOIEHUH. OTHOIIeHuE,
obpatHoe nanHoMy. OTHOIIEHHUE, MPOTUBOIOJIOKHOE JaHHOMY. CBOHCTBA OTHOIICHHWH HAa MHOXECTBE.
OTtHouleHne 3KBUBaJEHTHOCTH. CBA3b OTHOIIEHHS 3KBUBAJIEHTHOCTH C pa30MEHHMEM MHOXKECTBAa Ha
Kiaccel. OTHOIIEHUE MOPSAIKA;

Mooyne 2. MamemamuuecKkue npeodiodcenus, ux CmpyKmypa:

[Tousitne. O6vemM u cozpep:kanue MoHATUSA. OTHOLICHUS MEXIY MOHATHAMHU. OrpenenseMble U
Heomnpeaensemble NoHATUSA. CriocoOwl omnpeneneHuss NoHATUH. CTpyKTypa OIpeneseHHs] 4epe3 pol U
BUJ0BOE oTiinuue. [Iprumepsl Takux onpeaeneHuil U3 MKOJIbHOTO Kypca MaTeMAaTUKH MO TPAIUIIMOHHOM
U BapuaTHBHOM nporpamMmam; [loHsTHe BbICKa3blBaHMs M IpeUKaTa (BbICKAa3bIBATEIbHOW (DOPMBI).
3HayeHne UCTUHHOCTH BBICKa3bIBaHUSA. MHOKECTBO UCTUHHOCTH NpenukaTta. OTpullaHie BbICKa3bIBaHUI
U npeaukatoB. KOHBIOHKIMS M TU3BIOHKIMS BbICKa3bIBaHMH M mnpenukaToB. CocTaBiieHHE TaOIuUIY
UCTUHHOCTH. VIMIIMKanMs M SKBUBAJICHLUS BBICKAa3bIBAHUM M INpenuKaToB. TaOiuibl MCTUHHOCTH;



OTHoOIIEHMs CleI0BaHUs U PABHOCUIBHOCTH MEXAY BbICKa3bIBaHMAMU. HeoOXonumble M 1OCTaTOUYHbIE
ycnoBus. Ctpoenue Tteopembl. Bunmbl Teopem. CrocoObl foka3arenbcTBa. KBaHTOphl 0OOLIHOCTH U
CYLIECTBOBaHMs. Bpicka3piBanust ¢ kBaHTOpamMH. OTpHUIlaHME BBICKAa3blBaHMM C KBAHTOPAaMU;
[IpaBuiibHBIE W HeNpaBUibHBIE paccyXkaeHus. CXeMbl MNpaBWIbHBIX YMO3AKIIOUEHUH. AHamu3
MIPABWJIBHOCTH YMO3aK/IIOUEHUI ¢ TOMOIIbIO KpYroB Dilnepa;

Moodyns 3. Tpu nooxooa Kk nocmpoenurw muodxcecmea nHamypanvuvlx yucea. Cucmemovt
CUUCIeHUA:

[lonsiTue 00 akCMOMAaTHYECKOM MeToJe TMocTpoeHuss Tteopud. Axcuombl [leano.
AKCHOMaTHYECKOE OIpe/eNiCHUE IIeJIOr0 HEeOoTpuUaTenbHOro uucia. [loHsTue orpe3ka HaTypajlbHOTIO
psilia YMcen M cyYeTa 3JIEMEHTOB KOHEYHOro MHOXeCTBa. [lopsikoBble M KOJIMYECTBEHHbBIE HATYpaJIbHbIE
yucia. [loHsTHe HaTypalbHOTO YUCIIA U HYJS C TOYKU 3pEHUS TE€OpUH MHOKecTB. HarypasibHoe yucio
Kak Mepa orpe3ka. OTHONIICHHS «pPaBHO», «MEHBIIE», «OONBIIE» HAa MHOXECTBE IEJBIX
HEOTpHUIaTeNbHBIX uyHcen; OmnpeneneHue apupMeTHUYECKUX OIepaluii Ha MHOMXECTBE IENbIX
HEOTPULIATENIbHBIX YUCEN C TOYKH 3PEHUS] aKCMOMATHKH, TEOPUU MHOXKECTB, UBMEPEHHUs BEIIMYMH Ha
MHO>KECTBE LIETIbIX HEOTPUIATEIbHBIX YUCEN (CTIOKEeHUE U BhluMTaHue). Tabnuna cinoxenus . CBolicTBa
apuMeTHdecKuxX oreparuii CiokeHus U BbrumTaHus; OmpeneneHue apupMETHUECKUX ONEepaluil Ha
MHOECTBE II€JIbIX HEOTPUIATEIBHBIX YHCEJ C TOYKH 3pPEHUS AKCMOMAaTHUKH, TEOPUU MHOMKECTB,
M3MEPEHHs BETUYMH HA MHOXECTBE II€JIbIX HEOTPUIATEIBHBIX YuceN (YMHOXEHHUE U neneHue). Tabmuma
yMHOeHHs. CBOMCTBa apr(PMETHUSCKUX ONEpAlMid YMHOXXEHUsS W JeleHus. JleneHne ¢ OCTaTKOM.
CBoiicTBa MHOKECTBA LEJIBIX HEOTPULIATENbHBIX uncen; [loHsATHEe cucTeMbl CUMCIICHHS], HEMO3UIMOHHBIX
Y MO3ULIMOHHBIX CUCTEM CUMCIICHHUS. 3aliCh U HAMMEHOBAHUE YUCEI B AECATUYHONW CUCTEME CUUCIICHUSI.
Anroput™mbl apuMeTUYecKuX NEUCTBUN HaA IMEIbIMH HEOTPULIATEIBHBIMU YHCIAMH B JECITHYHOU
cucteme cuucieHusi. [[03UIIMOHHBIE CUCTEMBbI CUMCIEHUS, OTIUYHBIC OT JIECATUYHOM: 3alUCh YHMCIA,
Mepexo/l OT 3alHCH YUCEN B OJJTHOM CUCTEME K 3allCH B Ipyroi, apudMeTnyeckue AeiCTBUS;

Mooyns 4. /lenumocmy namypanvHubix uucen. Pacuuupenue nonamusa uucna:

OrnpenenieHre OTHOLLIEHUS IETUMOCTH Ha MHOYKECTBE LI€TIbIX HEOTPUIIATENbHbBIX uncen. CBoKcTBa
OTHOUIEHUSI JCIUMOCTH. JeTUMOCTh CyMMBI, Pa3HOCTHM M MPOU3BEICHUS LEIbIX HEOTPUIATEIBHBIX
yucen. [Ipusnaku aenumoctu Ha 2, 3, 4, 5, 8, 9, 25, 125, ux nokazareiabcTBO. [IpocThie U cocTaBHbBIE
yucna. Pentero Oparocdena. beckoHeuHOCTh MHOXKECTBa MPOCTHIX uncen. HanMenblee ob1iee kpaTHOE
1 HauOOJbIINKM OOLIUI enuTenb Yucell, UX OCHOBHBbIE CBOWCTBA. [IpuM3HAaK NENMMOCTH Ha COCTaBHOE
yrcno. OcHOBHasi TeopeMa apu(PMETHKH. AJITOPUTMBI HaXOXKIACHUS HAHOONBIIEr0 OOLIero ACTUTENs U
HAUMEHBIIIET0 OOIIeT0 KPaTHOTO JaHHBIX yucen: Ha ocHoBe ompenenenus HOJl m HOK; ¢ momorisio
KaHOHMYECKOTO pasnoxkeHus; anroput™ EBkmuma; Ilomstue apoOu. PammonanbHOE —YHCIO.
ApudmMeTndeckre oOrepanuy HaJ PalMOHATBHBIMA YHCIAMHU. 3aKOHBI apu(METUUYCCKHX OIICpaIlHiA.
CBoiicTBa MHOXECTBa palMOHANbHBIX 4YHceln; JlecaTuuHble IpoOU. AJTOPUTMBI apUPMETHUECKUX
nerictBuid Hajg HuUMH. [lponeHTtbl. OCHOBHBIE 3aJayd Ha NPOLCHTHI. PalMoHalbHBIE 4YHCIA Kak
OeckoHeYHbIe JecsITHUYHbIe nepuoauueckue npodu; [lonsarue mppanmonanpHOro umcia. beckoHeuHble
JECSITUYHBIC HENepuoanYecKkue ApoOu. MHOXKECTBO JCUCTBUTENBHBIX 4YHCeNl. ApudMeTudeckue
NCUCTBHSI HAJ JCHCTBUTENBHBIMH YHCIAMH. 3aKOHBI apu(pMETHUECKHX omnepanuid. [ eoMmerpuueckas
HWHTEPIpPETAILHs MHOXKECTBA IEUCTBUTENbHBIX uncesl. CBOWCTBAa MHOXKECTBA JIEUCTBUTEILHBIX YHCEIT;

Mooynw 6. dnemenmul anzedpol:

UYucnoBoe BbIpakeHHWE M ero 3HayeHue. OmnpeneneHrue YMCIOBOTO PaBEHCTBA U HEPABEHCTBA.
CBoiicTBa 4YKMCIIOBBIX PaBEHCTB U HEPABEHCTB. BhIpaskeHHe ¢ MEpEeMEHHOM, ero o0yacTh ONpeesICHUs.
ToxnecTBeHHbIe MpeoOpazoBaHus BhIpakeHUH. ToxnecTBo. PaznoxkeHne MHOrowieHa Ha MHOXKUTEIH;
Omnpenenenue 4MCIOBOM (QyHKIMH, ee O00JacTh OIpeaesieHHs] M MHOXXeCTBO 3HadeHHd. CrocoOsl
3afanus PyHKIUH. MOHOTOHHOCTh YHCIOBOH (yHKumu. OnpeneneHne YeTHOM M HeueTHOH (yHKIMH,
CBOWCTBO uX rpadukos. [lepnonnueckne ¢pyHkumu. Bunsr GyHkmii (mocTosiHHAas, mpsiMasi U oOpaTHas
MIPOMOPLMOHATILHOCTH, JUHEHHAas, KBaJpaTu4Has), WX cBoiictBa M rpaduku. OOpaTHas QYHKIHS.
Kommosumus yskiuii; YpaBHeHHe C OJHOW INEepeMEHHOH. PaBHOCWIIbHBIE ypaBHEHHUS, TEOPEMBI O
PaBHOCWJILHOCTH ypaBHEHMH M MX cieacTBus. JIunelinoe ypaBHenue. KBagpatHoe ypaBHeHue. [IpoOHO-
paloHalIbHOE ypaBHEHHE. MeETOolbl pEUIeHMs] ypaBHEHUI. YpaBHEHUE C JByMs IEPEMEHHBIMH.
VYpaBHeHUE JIMHMM. YpaBHEHHE OKpYKHOCTH; HepaBeHcTBa ¢ 0aHOM nepeMeHHOW. PaBHOCHIIbHBIE
HEpaBEHCTBA. TeopeMbl O PaBHOCUIBLHOCTU HEPABEHCTB M MX CJEACTBUSA. METO/Ibl pelIeHNs HEPABEHCTB.
Merto HHTEpBAJIOB.



KBanmpatHoe HepaBeHcTBO. HepaBenctBa ¢ nBymsi mepeMeHHbIMH. [paduueckoe pemieHue
HepaBeHCTB; CHUCTEMbl ypaBHEHUH C ABYyMsI NMEPEMEHHBIMU. METONbl pEelIeHUd CHCTEM YPaBHEHUA.
CoBOKYMHOCTh ypaBHeHHi. CHCTEMBI U COBOKYIHOCTH HepaBeHCTB. [ paduueckoe pemieHue cucteM
HEpaBEHCTB. Y PaBHEHUS U HEPABEHCTBA C MOJIYJIEM;

Mooyns 7. Inemenmot ceomempuu. Beauuunoi:

Axkcuomsbl ranumerpun I mnp0epra. 'eomerprudeckre GUrypsl Ha IIOCKOCTH, UX ONPEACICHNUS,
CBOMCTBA M NPU3HAKH, B3aUMHOE pacnojiokeHre. MHororpannuku. IIpusma, Buael npusMm. [Inpamuna,
BBl nupamu. [IpaBunpHble MHOTOrpaHHMKU. Teopema Diliepa 0 MHOrOrpaHHUKax. Tena BpamieHus
(umnuHAp, KoHyc, cdepa u wmap). M3o00paxeHue NpPOCTPAHCTBEHHBIX (UIYp Ha IUIOCKOCTH. OTallbl
BBITNIOJTHEHHSI TEOMETPUUECKUX MOCTpoeHUl. OCHOBHBIE 3aJa4l Ha IOCTPOEHHUE C IIOMOIIBIO LIUPKYJIA U
nuHelku. ['eomerpuueckue mpeoOpa3oBaHUs Ha IUIOCKOCTH. OceBas W LEHTpaJlbHAs CUMMETPHH.
[ToBoport. IlapamnensHblii epenoc. 'omoTeTust u nmogobue. /[Bmkenusi, paBeHcTBO ¢Guryp; Bemnunna
KaK CBOWCTBO pealbHbIX OOBEKTOB, MPOIECCOB, siBIeHMH. CkajiipHas BeJIMYMHA, OCHOBHBIE CBOWCTBA
OTHOPOJHBIX CKaJsApHBIX BeaW4yuH. [loHsATME W3MepeHus BennuyuHbl. VcTopus pas3BUTHS CHCTEMBI
€IMHULl BEJIWYMH. MexayHapoiHas cucTeMa eaumHul. JlImHa OTpe3Ka Kak CKaJsipHas BEJIMYMHA,
cBOiicTBa JUIMHBI. M3mepeHue nnuHbl oTpe3ka. CTaHIApTHBIE €IUHULBI [UIMHBI, OTHOLICHMS MEXKIY
Humy; [lnomane Gurypsl, ee ocHOBHbIE cBoiicTBa. CriocoObl u3mMepeHus ruiomaneid guryp. EnuHuie!
wiomaau. PaBHoOBennkre U paBHOCOCTaBJICHHBIE (GUryphl. HaxoxkeHue miomany npsMoyrojibHUKa U
apyrux Quryp.

Ob6beM Tenma Kak CKajsipHas BeJNWYMHA, CcBoiicTBa oObema. WM3mepeHue oObema Tena.
CranapTHble eIMHUIBI 00beMa, OTHOLEHHU MeXy HUMH. OObeM MHOIOIPaHHUKOB U TE€J BpallleHMUs;
Macca Tena Kak CKalspHas BEJIWYMHA, CBOMCTBAa Macchl. M3mepeHnme maccwl Tena. CraHmapTHbIE
€AVHULBI MACCHI, OTHOLLICHUS MEXIy HUMH.

IIpoMexKyTOK BpeMEHU KaK CKaJsIpHas BEJIMYMHA, CBOMCTBA IIPOMEKYTKOB BpeMeHU. M3mepenue
IIPOMEKYTKOB BPEMEHU. EMHUIIBI BpEMEHH, OTHOIICHUS MEX1Y HUMU.

[Ipsimo mpornopLmoHanbHas ¥ 00paTHO MPONOPLHUOHAIbHAS 3aBUCUMOCTh MEXKTy BETMYMHAMHU.

52 Cooepircanue oucyunaunwt: Jlexyuu (30 u.)

Mooyns 1. Muoscecmea u onepayuu nao numu (6 u.)

Tema 1. MHOXeCTBO, OTHOIIICHUSI MEX Ty MHOKecTBamH (1 4.)

[lonsiTne MHOXecTBa. DneMeHT MHoOxecTBa. llycroe MHoOxkecTBO. IIprMepbl KOHEYHBIX M
O0eckoHeyHbIX MHOXecTB. (CmocoObl 3ajaHusi MHOXecTB. PaBHble MHOXecTBa. [loamHOMXeCTBO.
YHUBEpcaaIbHOE MHOXKECTBO

Tema 2. Onepanuu Hajg MHOKecTBamu (1 4.)

Ilepeceuenne u oObeauHEHHE MHOXKECTB. Pa3HOCTP JBYX MHOMECTB, JONOJHEHHE 10
YHUBEPCAJIBbHOTO MHOXeCTBa. UMCIO MOAMHOXECTB KOHEYHOTO MHOXECTBAa. 3aKOHBI ONepanuil Haj
MHO>KECTBaMHU

Tema 3. Onepanun HaJl MHOKecTBamu (1 4.)

[TonsiTne pa3OMEeHHsT MHOXKECTBA HA IOMAPHO HENEepPECceKarolIuecs: MOJMHOXKECTBA (KJIacchl).
Pa30Ouenue MHOeECTBa Ha KJIACChI C IIOMOIIBIO OJHOTO, IBYX M TPEX CBOMCTB. JleKkapTOBO Mpou3BeieHNE
MHOECTB

Tema 4. CoOTBETCTBUS MEXy 3JIEMEHTaMU ABYX MHOXkecTB (1 4.)

CooTBeTCTBHUS MEXKAY JIeMEHTaMU MHOKeCTB. CriocoOsI 3a1anust cooTBeTCTBUH. ['pad u rpaduk
coorBercTBus. CooTBercTBHE, OOpaTtHOe AaHHOMY. COOTBETCTBHE, IPOTHBOIOJIOXKHOE JaHHOMY.
B3aumHO o1HO3HaYHOE 0TOOpaKEHNE MHOKECTBA HA MHOKECTBO. PABHOMOITHBIE MHOYKECTBA.

Tema 5. OTHOIIEHUE HA MHOKECTBE (2 4.)

OtHomennst Ha MHOXecTBe. CrocoObl 3amanusi oTHomieHud. OTHOIIEHHE, 00paTHOE JaHHOMY.
OTHoIlIeHHe, TPOTHUBOIOIOXKHOE JaHHOMY. CBOIICTBA OTHOIICHHM Ha MHOXecTBe. OTHOIIEHUE
SKBUBAJIEHTHOCTU. CBS3b OTHOIIEHHS OHKBHUBAJECHTHOCTH C pa30MEHUMEM MHOXKECTBA HA KIIACCHI.
OTHoleHue nopsiika

Mooyns 2. Mamemamuueckue npeoioxcenus, ux cmpykmypa (4 u.)

Tema 6. [Toustue. OTHOMICHUS Mexay HoHATUsIMU. Onpenenenue nouatuit (1 4.)



[Tonsitue. O6beM U cogepxaHue MOHATHS. OTHOLIEHUS MEXIY MOHATUAMU. OmnpenenseMble U
Heomnpezaensemble NoHATUSA. CriocoOwl omnpeneneHust NoHATUH. CTpyKTypa OIpeneseHHsl 4epe3 pol U
BHJI0BOE oTiinuue. [Iprumephl Takux onpeneneHuil U3 MKOJIBHOTO Kypca MaTEMaTUKH 0 TPaJAUIIMOHHON
Y BapHaTUBHOM IIporpammam

Tema 7. Bricka3pIBaHusI ¥ IPEIUKATHI, ONepauny Haa HUMU (1 4.)

[lonsiTue BbICKa3bIBaHMUSI W TpeAHMKaTa (BbICKa3bIBaTEeIbHOW (OpMbI). 3HAUEHHE HCTUHHOCTU
BBICKA3bIBaHUsA. MHOXECTBO HCTUHHOCTH Inpenukarta. OTpullaHME BBICKA3bIBAHUN U IPEIUKATOB.
KoHblOHKIIMS M JU3BIOHKIMA BbICKa3bIBaHMM U mnpenukatoB. CocraBieHue TaOMUL] HWCTHUHHOCTH.
VIMnuiukanust 1 5KBUBAJICHIUS BBICKA3bIBAaHUN U MPeIUKaTOB. TaONuIlbl HCTUHHOCTH

Tema 8. Teopembl. KBanTtopsl (1 4.)

OTHOILEHUS CJIEZIOBAaHUSI W PABHOCWIBHOCTH MEXIYy BbICKa3blBaHUAMU. HeoOxoaumele u
noctarounsle ycioBusi. Crpoenue Teopembl. Buasl Teopem. CrocoObl okazaTenbcTBa. KBaHTOPHI
OOIIHOCTH M CyIIeCTBOBaHMs. Bricka3piBanus ¢ kBaHTopamu. OTpuIlaHHe BBICKa3bIBAaHUH ¢ KBAHTOPAMHU

Tema 9. Ymozakmouenus (1 4.)

[IpaBunpHble U HenmpaBWIbHBIE pacCcykAeHUs. CxemMbl MPaBUIBHBIX YMO3AaKIOUEHUH. AHaIN3
IIPaBWJIBHOCTH YMO3aK/IOYEHUH ¢ IOMOIIbIO KPYroB Jiliiepa

Mooyns 3. Tpu nooxooa Kk nocmpoenurwr muodxcecmea nHamypanvuvlx yucea. Cucmemovt
cuucnenusn (4 u.)

Tema 10. Onpenenenue HaTypaibHOTO yncia (1 4.)

[lonsitue 00 akcMoMaTMyecKoM MeToje mocTpoeHuss Tteopud. Axcuombl  [leano.
AKCHOMaTHUYECKOE ONpENETICHUE LEeJIOr0 HEOTpUUATENbHOro uyucna. IloHsTue oTpe3ka HaTypalbHOIO
psila 4ncen U cyeTa 3JEMEHTOB KOHEYHOr0 MHOXECTBA. [lopsIKoBbIE M KOJIMYECTBEHHBIE HATYpaJIbHbIC
yucia. [lonaTue HaTypanbHOro yuciia U HyJs ¢ TOUYKH 3pEHHUs TEOpUM MHOXecTB. HaTypanbHoe uncio
Kak Mepa otrpe3ka. OTHOLICHHA «pPaBHO», «MEHbIIE», «OONbIIe» HAa MHOXECTBE LEINbIX
HEOTPUIATEIbHBIX YHUCEN

Tema 11. Apudmerndeckre onepanuy Haj HeTbIMI HEOTPHLIATEIbHBIMU YnciamMu (1 4.)

Onpenenenne apupMeTHUYECKUX OIEepaluii Ha MHOXKECTBE IIeJIbIX HEOTPULIATENbHBIX YHCEN C
TOYKM 3pEHHMS AKCHUOMAaTHKH, TEOPUM MHOXKECTB, M3MEPEHHUS BEIWYMH HAa MHOXKECTBE LEJBIX
HEOTPULIATEIbHBIX YHceN (CIoXeHue W BeluMTaHue). Tabmuma cioxxkeHus. CBoiicTBa apupMeTHYECKUX
oreparuii cI0)KeHUs U BBIYUTAHUS

Tema 12. ApudmeTrueckue onepauu HaJl eIBIMI HEOTPUIIATEIbHBIMU unciamu (1 4.)

Omnpenenenve apupMeTHUECKHX OIEpaluii Ha MHOXKECTBE IIeNIbIX HEOTPULIATENbHBIX YHCEN C
TOYKM 3pEHUS AKCUOMATUKH, TEOPUHM MHOXKECTB, HW3MEPEHMS BEJIMYMH Ha MHOXKECTBE IIEJIBIX
HEOTpUIATENbHBIX yKces (YMHOXeHHe U naeieHue). Tabmuia ymHoxeHus. CBoiicTBa apu(pMETHUECKUX
omepanuii yMHOXeHus u gAenenus. Jlemenume ¢ ocrarkoMm. CBOWCTBA MHOXECTBA  IEJBIX
HEOTPULIATEIBHBIX YUCET

Tema 13. Cuctemsl cuucienus (1 4.)

[TonsiTne cucTeMBbl CUMCIICHHSI, HETO3UIIMOHHBIX U MO3UIIMOHHBIX CHUCTEM CYHCIICHHS. 3aluch U
HAaWMEHOBAHHME YUCEN B JIECATUYHON CHCTEME CUUCIICHHS. AJITOPUTMBI apU(PMETHISCKUX TCUCTBUIN HAJl
LEJIbIMH HEOTPULATEIbHBIMM YHUCIAMU B JIECATUYHON cucTteMe cuucieHus. l[lo3unmoHHble cHCTEMBI
CUMCIICHHUSI, OTJIMYHBIE OT JNECATUYHOM: 3aIUCh YMCIA, EPEXO0J]l OT 3alHMCH YUCENI B OJHOW CUCTEME K
3aIlUCH B JPYTOM, apupMeTHIeCKre IeHCTBUS

Mooyns 4. /lenumocmo namypanovusix yucen. Pacuupenue nonamusn yucna (6 4.)

Tema 14. OTHOIICHHE TETUMOCTH HATYPaTbHBIX Yrcel (2 4.)

OmpeseneHre OTHOIICHUS ISTUMOCTH Ha MHOYKECTBE IIE€JTbIX HEOTPHIIATEeNIbHBIX uncen. CBoWCcTBa
OTHOUIEHUSI JEIMMOCTH. J[eTMMOCTh CyMMBI, Pa3HOCTHM M MPOM3BEIEHHUS LEIbIX HEOTPULATEIbHBIX
yucen. [Ipusnaku nenumoctu Ha 2, 3, 4, 5, 8, 9, 25, 125, ux nokazarenbcTtBo. [IpocThie U cocTaBHBIE
yrcna. Pemrero Oparocdena. beckoHeUHOCTh MHOXKECTBA MPOCTHIX uncen. HanMenslnee ob1iee kpaTHOE
1 HauOOJBIINI OOLIUI NeNnuTeNnh YUCell, MX OCHOBHBIE CBOWCTBA. [IpH3HAK NETMMOCTH Ha COCTABHOE
grcio. OCHOBHasI TeopeMa apu(PpMETHKH. AJITOPUTMBI HAXOXKACHUS HAHOOJBIIETO OOMIETO JACITUTEINS U
HaUMEHbILIEro OOIIEro KpaTHOrO JaHHBIX yucen: Ha ocHoBe ompenenenus HOJl m HOK; ¢ momouisio
KaHOHWYECKOIO pa3yIoKeHUs; aroputM EBkinuaa



Tema 15. PanimonaapHbIC YnciIa U ONepanuy Haj HUMU (2 49.)

[Tonsitue npobu. PamuonanbHoe 4yucino. ApudMeTudyeckue onepaluuyd HaJ paluoOHAIbHBIMHU
YUCJIaMH. 3aKOHBI apuPMeTHIeCKUX onepanuid. CBOMCTBAa MHOXKECTBA PAllUOHATBHBIX YHCEI

Tema 16. [lecsatuunblie qpodu. beckoHeuHsle JecaTHUHbIe Nepuoandeckue apoou (1 4.)

Hecsatuunbie ApoOu. AnropuT™bl apupMeTHueckux neicTBuil Hag HUMU. [IpouienTsl. OCHOBHBIE
3aJa4M Ha IpOLEHTHI. PalioHanbHble yncia Kak 0ECKOHEUHbIE JECSITUYHBIE TEPUOANUECKHUE JPOooH

Tema 17. [leiictBuTenbHbIe uncia (1 4.)

HOHfITI/IG I/IppaIlI/IOHaJ'H)HOFO qucia. BCCKOHGLIHI)IG JOCCATUYHBIC Hel'IepI/IOI[I/ILICCKI/Ie I[pO6I/I.
MHOXECTBO NEUCTBUTENbHBIX uYncesl. ApudMeTHdecKue IEHCTBUS HAI JIEHCTBUTEIHLHBIMU YHCIIAMH.
3akoHBI apu(pMeTHUECKHX ormepanuid. ['eoMeTpudeckas WHTEPIpPETAHs MHOXKECTBA JEHCTBUTEIbHBIX
ypcesl. CBOMCTBa MHOKECTBA JCHCTBUTEIBLHBIX YHCET

Mooynw 6. dnemenmut anzeopot (6 u.)

Tema 18. Yucnosbie u OykBeHHbIE BbIpaskeHus (1 4.)

UYucnoBoe BbIpakeHHE M ero 3HayeHue. OmnpeneneHrue YMCIOBOTO PaBEHCTBA U HEPABEHCTBA.
CBoiicTBa 4YMCIOBBIX PaBEHCTB U HEPABEHCTB. BhIpaskeHHe ¢ MEepeMEHHOM, ero o0yacTh ONpeesICHUs.
ToxnecTBeHHbIE TpeoOpa3oBaHus BelpakeHU. ToxnecTBo. Pa3noxeHne MHOrouseHa Ha MHOXKHUTEIH

Tema 19. YUucnossie ¢pynkuuu, ux rpaduxu (1 4.)

Omnpenenenne YMCiIOBON (PyHKIMH, €€ 001acTh ONMpeAeTieHUs U MHOXKECTBO 3HadeHHH. CrocoOb
3agaHus QyHKIMH. MOHOTOHHOCTH YMCIIOBOM ¢GyHKIMH. OnpenerneHne YeTHOW U HEYETHOW (YHKIIMH,
CBOHCTBO ux rpadukos. Ilepuonnueckue ¢pyHkunu. Bunsl GpyHkimii (moctosiHHast, npsiMas U oOpaTHas
NPONOPLHUOHATIBHOCTH, JUHEWHas, KBaJpaTU4yHas), UX cBoiictBa W rpaduku. OOpatHas (yHKIMS.
Komnozummst GpyHKIuit

Tema 20. YpaBHenus ¢ oHOH u 1ByMs nepemMeHHbIMU (1 4.)

VYpaBHeHHE C OJHOW INepeMeHHOW. PaBHOCWIIBHBIE ypaBHEHHs, TEOPEMbl O PaBHOCHIBHOCTH
ypaBHeHMI U ux cienctsus. JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHue. [[poOHo-pannoHasbHOE
ypaBHEeHHEe. MeTolpl pelleHUs] ypaBHEHUN. YpaBHEHHE C JBYMsI NIEPEMEHHBIMH. YPAaBHEHUE JIMHHM.
YpaBHEHUE OKPYKHOCTH

Tema 21. HepaBeHctBa ¢ 0HOH 1 1ByMs niepeMeHHbIMU (1 4.)

HepaseHnctBa ¢ oiHOM nepemMeHHON. PaBHOCUIIBHBIE HEpaBeHCTBA. TeopeMbl O paBHOCUIIBHOCTH
HEpPAaBEHCTB M HX CIEACTBUS. Meroabl pelieHus HepaBeHCTB. Meton uHTepBaioB. KsaapaTHoe
HepaBeHcTBO. HepaBeHcTBa ¢ 1ByMs nepeMeHHbIMU. ['paduueckoe perieHrne HepaBeHCTB

Tema 22. CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB (2 4.)

Cucrempl ypaBHEHMHl ¢ [ByMs IEpEeMEHHBIMU. MeETOIbl pELIEHUI CHUCTEM YpPaBHEHUH.
CoBokynHOCTh ypaBHeHMH. CHCTEMBI M COBOKYNHOCTH HepaBeHCTB. | paduueckoe pelieHHe CHUCTEM
HEPAaBEHCTB. Y PaBHEHUS U HEPABEHCTBA C MOJYJIEM.

Mooyne 7. dnemenmut ceomempuu. Beruuunwi (4 4.)

Tema 23. [In0ckue u mpocTpaHCTBEHHBIE TeoMeTpudeckue purypsl (1 4.)

Axcuomsl ianuMerpun ['ninsbepra. ['eomerpuyeckue GUrypsl Ha MIOCKOCTH, UX ONpeeseHus,
CBOICTBA U MPHU3HAKH, B3aUMHOE pacroyiokeHue. MHororpanauku. [Ipusma, Bunsl npusm. [upamuna,
BUIbI upamu. [IpaBunbHble MHOTOTpaHHUKU. Teopema Diiepa 0 MHOTOTpaHHHKaxX. Tena BpalieHus
(umnuHAp, KoHyC, cdepa U map). M3o0pakeHue NPOCTPAHCTBEHHBIX (UIYyp Ha IUIOCKOCTH. OTallbl
BBINIOJTHEHUSI TEOMETPUUECKUX NOCTpoeHUil. OCHOBHBIE 3aJ]a4l Ha IOCTPOEHHUE C IIOMOIIBIO LIUPKYJIA U
nuHerku. ['eomeTpuyeckue mnpeoOpa3oBaHus Ha TIUIOCKOCTH. OceBas W IICHTpaJIbHAs CHUMMETPUH.
[ToBopor. [TapannensHslii nepenoc. 'omoteTus u nopodue. JIBM>KeHUs, paBEHCTBO (HUTYpP

Tema 24. [Tonsitue BenmuuuHbl. [|mrHa otpeska (1 4.)

BenuunHa Kak CBOMCTBO pealbHbIX OOBEKTOB, MPOIECCOB, sBICHUN. CKalspHas BeIUYUHA,
OCHOBHBIE CBOMCTBA OJHOPOJHBIX CKaJIAPHBIX BeauW4MH. lloHATHME M3MepeHus BennuuHbl. Vcropus
Pa3BUTHUS CUCTEMBI €IUHUI] BeJIMYMH. MexayHapoaHas cucteMa eauHuIl. [lJinHa oTpe3ka Kak CKaJsipHast
BEJIMYMHA, CBOWCTBA JJIMHBI. M3MepeHue MuHbI oTpe3ka. CTaHJapTHBIE €AWHUIIBI ATUHBI, OTHOIICHUS
MEXTy HUMH

Tema 25. [Tnomans Gurypsl, oobem Tena, ux uzmepenue (1 4.)



[Tnomane ¢urypsl, ee ocHOBHbIE cBoiicTBa. CriocoObl u3MepeHus miomaaei ¢uryp. EnuHuis
wiomaayu. PaBHoBenukue U paBHOCOCTaBiIeHHbIe GUryphl. HaxoxkeHue miomanu npsMoyrojbHUKa U
Apyrux Guryp.

OOvemM Tema Kak CKajspHas BeNUYMHA, CBOWcTBA oOBema. l3mepenme oObema Tena.
CranmapTHbIC €IMHULIBI 00bEeMa, OTHOIIEHUST MKy HUMH. OObeM MHOTOTPAHHUKOB U TEJ BPAILICHHUS

Tema 26. 3aBucumocTs Mex 1y BennauHamu (1 4.)

Macca Tena kak ckajsipHasl BEIM4MHA, CBOWCTBA Macchl. M3mepenue maccehl Tena. CtaHaapTHbIE
€IMHHULIBI MAcChl, OTHOLICHHSI MEKy HUMHU.

[IpoMexyTOK BpeMEHHU KaK CKaJIipHas BeJMYMHA, CBOWCTBA MPOMEKYTKOB BpeMeHH. M3Mepenue
MIPOMEKYTKOB BpeMEHH. EMHUIIBI BpeMEHH, OTHOIICHUS MEX1Yy HUMU.

[Tpsamo npomnopiroHanbHast 1 00paTHO MPONOPLHUOHATIBHAS 3aBUCUMOCTh MEXKAY BEIMUUHAMU

53 Cooeporcanue oucyunaunwt: Ilpakmuueckue (54 u.)

Mooyne 1. Muoscecmea u onepayuu Hao Humu (8 4.)

Tema 1. MHOXeCTBO, OTHOILIEHUS] MEXly MHOXKeCTBaMH (2 4.)

1. 3ajaHue MHOECTB MIEPEUUCIICHUEM IJIEMEHTOB U YKa3aHUEM XapaKTEpUCTUYECKOr0 CBOMCTBA
JJIEMEHTOB.

2. OnpeneneHre NPUHAMICKHOCTH 3JIEMEHTAa MHOKECTBY.
N300pakeHre YMCI0BOTO MHOKECTBA HA KOOPAUHATHON MPSIMOIA.
Y cTaHOBIEHNE OTHOLIEHUHM MEXKIY MHOKECTBAMHU.
N300paxeHre OTHOUIEHUI MEX Iy MHOKECTBAMU C IMIOMOIIBIO Juarpamm Diiepa-Benna.
Briaenenue nogMHOXKECTB U3 JaHHBIX MHOKECTB.

AN

Tema 2. Ilepeceuenne u o0beIMHEHNE MHOXKECTB (2 4.)

1. HaxoxneHnue nepecedeHust 1 00beAMHEHNUS HECKOIBKUX MHOKECTB.

2. M3obpaxxeHune nepecedyeHusi 1 00beAMHEHUS MHOXKECTB Ha uarpammax Dijepa-Benna.

3. N3ob6paxenus nepeceueHus: U 00beINHEHUS YUCIOBBIX MHOKECTB Ha KOOPAMHATHOM MPAMOI.

4. YcTaHOBNIEHUE TPUHAJICKHOCTH JJIEMEHTAa IMEPEeCceYeHHI0 U OOBEIWHEHHUIO0 JaHHBIX
MHOECTB.

5. HaxoxaeHune pa3HOCTH ABYX MHOXECTB U NU300pa)Ke€HHE €€ Ha Kpyrax Jisepa.

6. HaxoxeHue 10moHeHUs IOJMHOKECTBA /10 MHOYKECTBA

Tema 3. JlekapToBo ymMHOXeHue. Pazouenne Ha kimaccsl (2 4.)

1. YcraHoBneHNE MPaBUIHHOCTH TMPEACTABICHHON KIIACCU(PUKAIINY JAHHOTO MHOXKECTBA.
2. Pa30ueHne MHOXKECTBA Ha KJIACCHI IO OJTHOMY, IBYM, TPEM CBOHCTBAM.
3. Haxoxxnenue nekaproBa MpoU3BEICHUS HECKOJIBKIUX MHOXKECTB.
4. V300paxxeHne Ha KOOPAWHATHOM IUIOCKOCTH JEKapTOBa IPOM3BEICHUS IBYX YHCIOBBIX
MHOXECTB.
5. YcraHOBIEHUE YHUCIOBBIX MHOYKECTB, JE€KAPTOBO MPOU3BEACHUE KOTOPBIX MPEACTABICHO Ha
pUCYHKE
Tema 4. CoOTBETCTBUS MEXKIY JIEMEHTaMH JIBYX MHOXECTB (2 4.)
Paznuunbie criocoOwI 3a1aHMsI COOTBETCTBHS MEXKIY MJIEMEHTAMH JIBYX MHOXECTB.
[TocTpoenue rpada u rpaduka TaHHOTO COOTBETCTBHUS.
HaxoxaeHue cooTBETCTBUS, 0OpPAaTHOTO U MPOTUBOMOJIOKHOTO TaHHOMY.
3ajaHrie OTHONICHHS HA MHOKECTBE Pa3INYHBIMHU CITIOCOOAMHU.
Haxoxpaenue oTHoIIeHHS, 00PaTHOTO U MPOTUBOIIOJIOKHOTO JAaHHOMY.
[Toctpoenue rpada u rpapuka JaHHOTO OTHOIIEHUS.
CBoiicTBa OTHOIIEHUS] HA MHO>KECTBE.
. OrHomenue nopsaka. OTHOLIEHNE SKBUBAJICHTHOCTH

0 N oL LN

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

Tema 5. Ilonstue. OTHOMmIEHNS MeX 1y NOHATUAMU. Onpesiesienne NoHATuH (2 4.)
Cy1iecTBeHHBIE ¥ HECYIIIECTBEHHBIE CBONCTBA OOBEKTA.

1. Tlonsatue kak opma MBIIITICHUSI.

2. O06beM U coliep:KaHne TTOHSATHUS.

3. OTHOWIEHUS MEXTY MOHITHUSIMH.

4. SIBHOE M HEsIBHOE ONpE/IeIICHNE.



5. OnpezaeneHue MOHATHS Yepe3 PO U BUIOBOE OTIIMYHE.

6. TpeOoBaHUs K ONIPEICTCHUIO TIOHATUI

Tema 6. KOHBIOHKINS ¥ TU3BIOHKIIHS BBICKa3bIBAHUN U TIPETUKATOB (2 4.)

1. Bricka3biBaHM€, 3HAUEHHE HCTUHHOCTH BBICKA3bIBAHUS.

2. Ilpeaukat, MHO)KECTBO HICTUHHOCTH IIpEAUKAaTa.

3. OTpunianue BbICKa3bIBAHUI U MIPEIUKATOB.

4. KOHBIOHKIHS U TU3BIOHKITUS

Tema 7. Ctpoenue u BUabI Teopem (2 49.)

1. OTHOUIEHUS CleI0BAHMS U PABHOCUIIBHOCTH.

2. Heobxonumble U JOCTATOYHBIE YCIOBUSI.

3. CTtpoeHue TeopeMbl, BUbI TEOPEM.

4. 3aKoH KOHTpPANo3uLuu

Tema 8. KBanTtopsi (2 4.)

1. Beicka3piBaHMsI C KBAHTOPOM OOIIHOCTH.

2. BpIcKa3bIBaHUsI C KBAHTOPOM CYIIECTBOBAHUSI.

3. Otpunianue BbICKa3bIBaHUH C KBAHTOpaAMU

Tema 9. YMozakmroueHus (2 4.)

1. Cxembl IpaBUIIBbHBIX YMO3aKIFOUEHHM.

2. AHanu3 npaBWIbHOCTH YMO3AaKIIFOUEHUI C MOMOIIBIO KpyroB Jiliepa

Moodyns 3. Tpu nooxooa Kk nocmpoenurw muodxcecmea nHamypanvuvlx yucea. Cucmemovt
cuucnenus (8 u.)

Tema 10. Onpenenenue HaTypanbHoro uucia (1 4.)

1. IlpaBusia mocTpoeHusi akcuoMatuuecko teopuu. [locTpoeHue mojenei, ya0BIETBOPSIOMINX
cucreme akcuom IleaHo.

2. ITocTpoeHne MHOXECTBa HATypaJbHBIX YHCEI, HAa KOTOPOM 3aJlaHO  OTHOIIEHHUE
«HETOCPEACTBEHHO CJIEI0BATH 3a).

3. OTpe30oK HaTypaJIbHOTO psifa U ero cpoicTBa. HaTypanbHOe YMCIIO ¢ TOYKHU 3pEHUs] TeOpUu
MHOKECTB.

4. CMBIC]T OTHOIIICHUHA «PaBHO», «MEHBIIE», «OOJBIIE)» «MEHbBIIIEC Ha», «OOJBIIEC Ha» C TOUYKH
3pEHUs aKCHOMATUKH, TEOPUHU MHOKECTB, U3MEPEHUSI BEJIMUYMH HA MHOXKECTBE 1LI€JIbIX HEOTPULIATEIbHBIX
quce

Tema 11. Meton matematudeckoit uHaykImu (1 4.)

1. Teopema 0 MeTo e MAaTEMaTUUYECKON MHIYKITUH.

2. Jloka3zaTenbCTBO YTBEPKACHUN METOIOM MaTEMaTHYECKON WHIYKIIUU

Tema 12. MeTton MmaTeMaTudecko HHIYKIMH (2 4.)

1. Jloxa3aTenbCTBO METOJOM MAaTeMaTHUYE€CKON MHAYKIIMH YTBEPKICHUN O HATYPaAJIbHBIX YUCTIAX

Tema 13. ApudMeTnueckue orepauy Haj IeJIBIMA HEOTPUIIATSIbHBIMU YUCIIaMHu (2 9.)

1. Cymma HaTypanbHBIX YHCEIl. TeopeTHKO-MHOXECTBEHHOE 000CHOBAHUE CBOMCTB CIIOKCHHS.

2. Pa3HOCTP HATypaJIbHBIX 4YHCEN. [€0pEeTHMKO-MHOKECTBEHHOE€ OOOCHOBaHHE  IPaBUII
BBIUYUTAHMUS.

3. [IpousBeneHne HaATypadbHBIX YHCEN. TE0PETHMKO-MHOKECTBEHHOE OOOCHOBAaHHE CBOWCTB
YMHOKEHHUSI.

4. YacTHOe HATypaJbHBIX 4HCEN. TEOpEeTHMKO-MHOXECTBEHHOE OOOCHOBAHHE JCIICHUS C
OCTaTKOM.

5. TeopeTnko-MHOKECTBEHHOE 000OCHOBAHUE MPABUJI JCIICHHS

Tema 14. I'padmueckne WUTIOCTpALIMU NP peIIeHUH 3a1a4 (2 4.)

HarypanbHoe uncno kak Mepa BeJIMYUHbBI, CMBICII CYMMbI U Pa3HOCTH.

1. CMBICT TIPOW3BEACHHSI W YACTHOTO HATypaJbHBIX YHCEN, IOJIYyYEeHHBIX B pE3yjibTaTe
W3MEPEHUSI BEJTUYHH.

2. ObocHOBaHME BHIOOpA OMEpalMii IPH PEIICHUH TEKCTOBOHM 3a7add, TJe HATypPaIbHOE YHCIIO
paccMaTpuBaeTcs Kak Mepa BEJTUYUHBL.



3. Pemenne TEeKCTOBBIX 3a/lay HA4aJIbHOTO Kypca MaTeMaTHKHU C MCHOJB30BaHUEM TpapUuecKux
WJUTIOCTPALIAIA

Mooyns 4. /lenumocmp namypanvuvix uucen. Pacuuupenue nonamus uucna (10 u.)

Tema 15. [Ipuznaku genumoctu (2 4.)

1. OTHoOLIEHUE NETUMOCTH U €TO CBONCTBA.

2. Tlpu3Haku JeIMMOCTH CYMMBI, pa3HOCTH U NMPOU3BEICHUS.

3. IlpusHnaku nenuMoctd Ha 2, 3,4, 5,9, 25

Tema 16. [IpocTthie u cocTaBHbIC yncia (2 4.)

1. IIpocTbie U COCTaBHBIE YHUCIIA.

2. AJTOpUTM pacloO3HABAHUS MPOCTHIX YHCET.

3. Jloka3arenbCTBO YTBEPXKACHUM O JEIUMOCTH HATypalbHBIX YHCEI METOJIOM TOJHOMN
WHAYKINH

Tema 17. Haubonbmmii oOumii nenurens. Haumensinee obmee kpatHoe (1 4.)

Haxoxnenre HanOoJIbIIEro 00LEero ASIUTES.

2. AnroputMm EBkiuaa.

3. HaxoxneHre HauMeHbIero o0ero KpaTHoro.

4. B3auMHO MPOCTHIEC YHUCIIA.

5. Ilpu3Hak genrMMoCTH Ha COCTaBHOE YMCIIO.

Tema 18. PannonaneHble yncna u onepanuu Hajg HUMH (1 4.)

1. Boruncnenve 3HaYeHUH BBIPAKEHUHM, COJEp’KAlIMX OOBIKHOBEHHBbIE JpoOH (CIOXKEeHue,
BBIUUTAHUE, YMHOXKEHUE, JIeJICHHE, BCE ACHCTBUA).

2. 3amauym Ha Bce ACHCTBHSI ¢ OOBIKHOBEHHBIMU JPOOSIMH.

3. 3agauu Ha paboTy, peniaeMbie apuPMETHIECKUM CITOCOOOM.

4. Pemenue 3a1a4 ¢ IpoOSIMU C TOMOIIBIO YpaBHEHUH.

5. Pemenne ypaBHEHMII Ha OCHOBE 3aBHCUMOCTH MEXIy KOMIIOHEHTaMH W pe3yJbTaTaMu
JEUCTBUMH.

Tema 19. 3amgaun Ha apodu (1 49.)
3aaun Ha HaXOXJACHUE APOOU OT YHUCIA.
3aaun Ha HAXO0XJICHHE YKCIia 0 3aJaHHOMY 3HAYEHUIO IPOOH.
3a/aun Ha HAXO0XICHUE OTHOIICHUS JBYX YHCET.
3ajaur Ha HAXOXK/IEHUE MPOLIEHTOB OT YKCJIA.
3aaun Ha HAXO0XICHUE YHCTIa 110 3aJJaHHOMY 3HAYEHHUIO MPOIIEHTOB.
. 3a7auM Ha HaX0KJICHUE MPOLIECHTHOTO OTHOIICHUS ABYX YUCEI.

SRV

Tema 20. beckoHeuHble AecATHUHBIEC TIepuoudeckue apoou (1 4.)
1. IlpeBpareHre 0ObIKHOBEHHBIX JApo0Oei B AECATUYHBIE U IECATUYHBIX — B OOBIKHOBEHHBIE.

2. OmpeneneHre BO3MOXKHOCTH TIPEJCTAaBICHUS OOBIKHOBEHHON OpoOM B BHAE KOHEYHOM
JNECATUYHOU (YUCTO MEPUOANYECKOM, CMEIIAHHON MEPUOIUYECKON).

3. IlpencraBineHne 4YMCTO IMEPUOJUYECKONM M CMEIIAHHOM IEepUOJUYecKOol apoOell B BHIE
JECSITHYHBIX APOOCH.

Tema 21. JleiicTBuTenpHBIC uncia (2 4.)

3agaHus Ha ONpeeNIeHNE PALMOHATBHOCTH JAHHBIX YHCEIL

Brruncnenue 3HaueHNN BBIPaXEHUH ¢ HPPALMOHAIBHOCTSAMH.
VYipolieHre BeIpakeHU, COAEPKAUX UPPALUOHAIBHOCTH.

Cymma HatypasbHbIX uncen. OO0CHOBaHNE CBOMCTB CIIOXKEHHUSL.
PazHocth HatypanbHbIX unces. OO0CHOBaHNE NPABUI BHIYUTAHHUS.
[TpousBenenue HaTypanbHbIX yucen. OO0CHOBaHNE CBOMCTB YMHOKEHHUSI.
YacTtHoe HaTypasibHbIX unces. OO0CHOBAaHUE NPaBUII JACICHHUS.

Ao e

Mooynsb 6. Inemenmot anzeopol (8 u.)
Tema 22. YnucnoBsie 1 OyKBEHHBIC BBIpaKCHHS (2 4.)

1. YucioBoe BBIpaKEHHUE U €T0 3HAYCHUE.
2. BeipaxxeHue ¢ mepeMeHHOM, ero 001acTh ONPEICICHHS.
3. ToxnecTBeHHBIE TPe0oOpa30BaHMs BhIpaKeHUN. T0X1€CTBO.



4.

Paznoxxenue MHOrodieHa Ha MHOKHTEIIH

Tema 23. Yucnosbie GyHKIMH, UX rpaduxu (2 4.)

1.
2.
3.
4.

Omnpenenenne YnuCcIOBON (YHKIINH, €€ 00JIaCTh ONpPECIICHUS 1 MHOKECTBO 3HAYCHHA.
[Ipsimast u oOpaTHast IPOMOPLHUOHATIBHOCTH, X CBOWCTBA U TpadUKH.

Jluneiinas gyHkuus, ee cBoicTBa U rpaduK.

KBagparnunas gyHkims, ee cBocTBa U rpaduk

Tema 24. YpaBHeHUs ¢ OIHOM U JBYMsI IepeMeHHbIMU (2 4.)

NN AELD =

YpaBHEHUE € OJHOM NIEPEMEHHOM, MHOKECTBO €r0 PEIICHUM.

PaBHOCUIBHBIE ypaBHEHUS, TEOPEMBI O PABHOCUJIBHOCTH YPABHEHUH U UX CIEICTBHUSL.
JIuHeliHOe ypaBHEHUE.

KBagparHoe ypaBHeHHUe.

JlpoGHO-parmoHanbHOE ypaBHEHUE. METO b pellieHUsT YpaBHEHUH.

YpaBHEHUE € IBYMS IEPEMEHHBIMU. Y PABHEHUE JIMHUU.

YpaBHEHHE OKPYKHOCTHU

Tema 25. HepaBeHcTBa ¢ 01HOM U IByMs IEpeMEHHBIMU (2 4.)

1. HepaBeHncTBa ¢ 0JJHOM EPEMEHHOMN.

2. PaBHOCWIBHBIE HEpAaBEHCTBA. TeopeMbl 0 PaBHOCHIIBHOCTH HEPABEHCTB M UX CIIEJICTBHSL.
3.
4
5

Mertoas! peleHnst HepaBeHCTB. MeTo 1 HHTEpPBaoB.

. KBagpaTtHoe HepaBeHCTBO.
. HepaBeHnctsa ¢ nByms nepemeHHbIMU. ['paduueckoe perieHre HepaBeHCTB.

Mooyns 7. Inemenmot ceomempuu. Bearuuunw (10 4.)

Tema 26. [110cKue 1 MpoCcTpaHCTBEHHBIE TeoMeTpudeckue Gurypsl (2 4.)

. JIya. Otpe3ok. OKpy>KHOCTb. YTJIBI.

1
2. IlapamnenbHble M NEPIEHIUKYJISAPHBIC MPSIMBIE.
3.
4
5

TpeyronbHuKH.

. UeTsIpeXyroJbHUKH.
. MHororpaHHuku.

6. Tena BpamieHus.

Tema 27. [lonsitue BenuuuHbl. [{nrHa otpeska (2 4.)

A

Tema 28

TlousaTre BETUYUHEIL.
N3MepeHne BETUYUHBI.

CBolicTBa OJJTHOPOJIHBIX BEJIHYHUH.

[TonsiTve IMHBI OTpE3Ka U €€ U3MepeHus. ENUHUIbI JUIMHBIL.

OcCHOBHBIE CBOWCTBA JJINH OTPE3KOB.

[lonsiTus, cBA3aHHBIE C JUIMHOM OTpe3Ka: MEpUMETP MHOTOYIOJbHUKA, JJIUHBI OKPYKHOCTH.

. Ilnomans ¢urypsl, ee usmepenue (2 4.)
. IlonsTHe miomaay GUrypsl 1 ee u3mMepeHus. EnuHub miomanu.

1
2. OCHOBHBIEC CBOWCTBA IUTONIAINA (PUTYPHI.
3.
4
5

Crioco6b1 u3MepeHwus momaziei Guryp.

. Haxoxnenwne miomianeii miockux Guryp.
. PaBHOBEIMKOCTh U PABHOCOCTABIEHHOCTh T€OMETPUUYECKUX PUTYD.

Tema 29. O6beM u Macca Tena, ux u3mepenue (2 4.)

. Ilonarue o6bema Tena u ero usmepenus. Equnuibr oobema.

1
2. OCcHOBHBIE CBOMCTBa 00bEMa Tea.
3.
4
5

Haxoxnenne 005eMOB IPOCTPAHCTBEHHBIX TEI.

. Ilonsitue maccel Tenna u ee u3MepeHusl. EquHuIbl Macchl.
. OcHOBHBIE CBOMCTBA MAacCEHI TeJa

Tema 34. 3aBUCUMOCTH MEX]ly BeIMYMHAMH (2 4.)

1.
2.

[IpssMO IPONIOPLIMOHAIBHBIE BEJTUYMHBI.
OO0paTHO MPONOPLMOHATIBHBIE BEJINYUHBI



6. Ilepeuenv yueono-memoouueckozo obecneuenus 011 CAMOCMOAMENbHOU pPadOmMbl
odyuarowuxca no oucyuniune (Mooynio)
6.1  Bonpocwl u 3a0anusa ona camocmoamenvrout paoomot Ilepewviit cemecmp (80 u.)
Mooyne 1. Muosxcecmea u onepayuu nao numu (44 u.)
Bun CPC: *[loarotoBka K npakTU4ecKuM / TaOOPATOPHBIM 3aHATUSM

ITpuBecTH npuMepsl MHOXKECTB (KOHEUHBIX, OECKOHEUHBIX, TyCThIX).
ITpousBecTu pa3dueHne KakUxX-Iu00 MHOXKECTB Ha KJIAcChl 110 OJIHOMY, JIByM, TPEM CBONCTBAM.

B y‘le6HI/IKaX MAaTCMAaTUKH U HH(bOpMaTI/IKI/I JJIA HavyaJbHOM IIKOJIBI HAUTH 3aJaHus, BBIIIOJIHCHHUEC
KOTOPBIX OCHOBAaHO HAa MPUMCHCHUHN TCOPCTUKO-MHOKCCTBCHHBIX MOHSTHH.

HpI/IBCCTI/I MMPUMCPLLI U3 PA3JIMYHBIX MPCIMCETOB HadaJabHOM IIKOJIbI, B KOTOPBIX HCIIOJB3YHOTCA
TCOPCTUKO-MHOKCCTBCHHBIC ITOHATHA.

BbINOJHUTE CPaBHUTENBHBINA AHAIU3 MAaTEMATHYECKUX ONPEACIICHUN M3y4aeMbIX MOHATHU C UX
TPAaKTOBKOM, TaHHOM B TOJIKOBBIX CJIOBapsX.

Bbienute  OCHOBHBIE  COOTBETCTBMSI M OTHOIIGHHS MEXIY OOBEKTaMM, KOTOpbIE
paccMaTpUBAIOTCS B YUeOHMKAaX MaTeMaTHKH JUI HAUYaIbHOM LIKOJIBI.

BEIIBUTE CITOCOOBI 3a1aHuA COOTBETCTBHM M OTHOIICHWI B y‘-Ie6HI/IKaX MaTEMaTUKU 1JId
HaYaJIbHOM IITKOJIBI.

HpoaHaanpOBaTL yqe6Hm<H MaTEMAaTHKU 1JId HaYaJIbHOM IIKOJIBI C HOCJIBIO BBIABJICHUS ABHOT'O
N HECABHOI'O U3YUCHUA CBOMCTB OTHOIICHHIA.

[IpuBecTn mpumepsl 3aJlaHUM U3 HAYAJIBbHOM IIKOJIBI, B KOTOPBIX HCIIOJIB3YIOTCS OTHOIICHUS
MOPsIIKa ¥ SKBUBAJICHTHOCTHU.

CocTaBUTh Ii10cCapuil TEOPETUKO-MHOKECTBEHHBIX TEPMUHOB.
Mooyns 2. Mamemamuueckue npeonoxicenus, ux cmpykmypa (44 u.)
Bun CPC: *[loaroroBka K npakTU4ecKuM / 1JaOOpaTOPHBIM 3aHATUSAM

Paccmotperr 00BEM U coaep)kaHUE TMOHSATHM, HM3y4yaeMbIX B HadalbHOM mmikone. JlaThb
onpeaeneHus 3—4 MOHATHIA, yKa3aTh B HUX POJOBOE MOHITHE U BUAOBOE OTIHUHE.

Jloka3zaTb KOMMYTAaTUBHOCTb U aCCOLIMATUBHOCTh

JTU3BIOHKIAH, TUCTPUOYTUBHOCTDh KOHBIOHKIIMA OTHOCUTEIIEHO TU3BIOHKITNH, TUCTPUOYTUBHOCTH
TU3BIOHKIIMA OTHOCHUTEIBHO KOHBIOHKIIMM, CBOWCTBA OTPHIAHHS, HWMIUIMKAIUM W DKBUBAJICHIINH).
CdopmynupoBath pa3TuIHBIMHA CIIOCOOAMH 33JJaHHYIO TEOPEMY.

[IpuBeauTe MpuMephl 3a1aHUI C IBHBIM WM HESBHBIM MCIIOJIb30BAaHUEM JIOTUYECKUX ONEpALNil U
KBAaHTOPOB M3 YUYCOHUKOB ISl HAYAIbHOM IIKOJIBI.

[IpuBecTr mpuMepbl YMO3aKIIFOUEHUN PA3JIMYHBIX BHUJIOB, MUCIIOJIB3YEMBIX B Kypce€ MaTEMAaTHKH
HavaJbHOM IITKOJIBI.

HpoaHaJII/ISI/IPOBaTB y‘-I€6HI/IKI/I MaTEeMaTuKN JIsd Ha‘IaHBHOf/'I IIKOJIBI C LC-JIBKO BBIABICHHUA
3aJIaHU HA MOCTPOECHHUE YMO3AKIIFOUEHHUM.

CocTaBUTH IIIOCCAPHHA JTOTHYECKUX TEPMUHOB
Bmopoii cemecmp (62 u.)
Mooynw 3. Tpu nooxooa Kk nocmpoenuio MHoycecmea HamypaavHvlx yucen. Cucmemul
cuuciaenus (32 u.)
Bun CPC: *[loaroroBka K MpakTUYeCKUM / 1aOOPaTOPHBIM 3aHATHIM

[IpuBecTu npumMepsl MOJIETEN, YAOBIETBOPSIOMMX cucTeMe akcuoM [leano.

[IpuBectn npumepsl 3aJaHuil U3 Y4eOHHKOB MAaT€MaTHUKW HA4yallbHOM WIKOJBI, B KOTOPBIX
PacKpBIBAIOTCA MOPSIKOBAsI U KOIMYECTBEHHAS (PYHKIIMY HATYPAILHOTO YHCA.

[IponeMoOHCTpUPOBATh HA MPUMEPE M3MEPEHHSI BEJIMYUH POJIb MOPSIKOBOM M KOJUYECTBEHHOM
(yHKIMI HATYypaJILHOTO YHCIIa

ComnocTaBuTh CIOCOOBI PACCYKICHHM TIPU CpPaBHEHUHM IENBIX HEOTPUIIATEIbHBIX YHCET,
KCIIOJIb3YS BY30BCKYIO U IIKOJIbHYIO TEPMUHOJIOTHH.

CocTaBUTh  TaOMUIBI  CIOXKEHUS WM  YMHOXKEHHS  HATypalbHBIX  YHCEN, HCIOJb3YS
AKCMOMATUYECKUU MMOJIXOI.



[Ipoananu3upoBaTh 3aJaHus W3 YYEOHMKOB MaTeMaTHKH HAyaJlbHOM IIKOJBI, B KOTOPBIX
pacKpbIBaeTCsl CMBICT apU(PMETHUECKUX ONEepaluii HaJ YUCIaMU C TOUKH 3PEHMS Pa3IUUHBIX MOJIX00B
K MTOHATHUIO YHCIIa

BBISIBUTE TEOpETHYECKHE OCHOBBI, COCTaBISIONIAE AITOPUTMBI apU(PMETHYECKHX ICHCTBUIL.
CdhopmynupoBath anropuT™Mbl apuPMETUIECKUX ACHCTBHUMA I Pa3InYHbIX CIIydaeB (C mepexoaoM u 6e3
nepexoia 4epe3 AECATOK NPH CIOKEHUHM W BBIYMTAHUM;, YMHOXEHHE U JICJIEHHE Ha OJIHO3HAYHBIE,
ABY3HAUHBIC U T.JI. YACJIA; YMHOXKEHHE U JITICHUE C «KPYTIIBIMI» YUCIAMH U Ip.).

[Ipoananu3upoBaTh y4eOHMKM MaTEeMAaTUKW HAYaJIbHOM IIKOJIBI C IENbIO BBISBICHUS ATAIlOB
(GbopMHpPOBaHUS AITOPUTMOB apu(PMETUUECKUX JEHCTBUIMA.

CocTaBuTh Ta6JH/IIlI>I CJIOKCHUA M YMHOXCHUA OJHO3HAYHBIX YHCCI B CHUCTCMAX CUHCIICHUA,
OTJINYHBIX OT HGCHTH‘IHOﬁ

CocTaBuTb rioccapuil TEPMHUHOB IO JaHHON TEMe
Mooyne 4. /lenumocmes namypanouvix yucen. Pacuwupenue nonamus uucaa (30 u.)
Bupg CPC: *[loaroroBka K MpakTUYECKUM / TaOOPaTOPHBIM 3aHSATHIM

JlokazaTh CBOMCTBA OTHOIICHUS ASIUMOCTH
Jlokazath mpuU3HAKH JIETUMOCTH.
Ornucatp aaropuTM BBISBIEHUS MTPOCTHIX uncen (pemieTo Dparochena).

CdopMyupoBaTh alrOPUTMBbl HAXOXKACHHS HAWOOJBIIErO OOLIErO JENUTENs], HaUuMEHBILIETO
00I1Iero KpaTHoro.

HOI[FOTOBI/ITL BBICTYIIJICHUS 00 HUCTOPUHU BO3HUKHOBCHUSA MOJIOKHUTCIBHBIX PAUOHAJIBHBIX
YUCCJI, HYJIA, OTPHULATCIBbHBIX YHUCCII.

OO0ocHOBaTh MpaBWiia MEPeBo/ia OECKOHEYHBIX JCCATUYHBIX Ap00eii B OOBIKHOBEHHYIO JIPOOb W
oOpatHo.

[Ipoananu3upoBaTh y4eOHMKM MAaT€MaTUKH HAYalbHOM IIKOJBI C IENBI0 BHISBICHHS 33734 Ha
IpoOu pa3IMYHBIX BUOB.

HO}IFOTOBI/ITB BBICTYIIJICHUSA 00 HUCTOPHUH BO3HUKHOBCHUA UPPALNOHAIIBHBIX YHUCEII.

PaccMOTpeTs anropuTMsl IOCTPOEHUS OTPE3KOB, JUIMHBI KOTOPBIX BBIPA’KEHBI UPPALMOHAIbHBIMU
YHUCIIAMH.

CocTaBuTh rioccapuii TEPMHUHOB 10 JaHHON TEME
Tpemuii cemecmp (20 u.)
Mooynw 6. Inemenmut anzeopwt (10 u.)
Bux CPC: *IloaroroBka K IpakTHIECKIM / TAOOPATOPHBIM 3aHATHIM

HpoaHaJII/IBI/IPOBaTL y‘l€6HI/IKI/I MaTEeMaTUKHU HavyadbHOM IIKOJBI C OCJIBKO BBISABJICHHUA YHCIIOBBIX
BprEl)KCHPIfI, OIPCACIICHHBIX HA MHOKCCTBC LCJIbIX HCOTPULATCIIbHLIX YUCCII.

[ToarotoButh pedepar no reme «BbIpakeHHe Kak MareMaTudecKas MOJIeNIb ONMCAHUS 3a/JauHOM
CUTYaLIU».

CdhopmynrpoBaTh aaropuT™M HAXOXIAEHHUS OOJIACTH ONpEENCHUS BBIPAKEHUN C MEePEeMEHHBIMHU.
BbISBUTD TOXKIECTBEHHBIE NpPEOOpa3oBaHMs, paccMaTpUBacMble B Kypce MaTeMaTWKH HadaibHOMN
LIKOJIBI.

CdhopmynupoBaTh alropuT™M HaXOXACHUS O00JIacTU omperesieHus (PYHKIHUU C YYETOM pa3HbIX
croco0oB e€ 3a1aHus.

CocTaBHTH KaTaJIOT 3JIEMEHTAPHBIX (DYHKITHIA.

CocTaBUTh KaTaJOT YpaBHEHWH W HEPABEHCTB C OAHOM W JBYMS TI€PEMEHHBIMU
[Tpoananu3upoBaTh y4eOHUKH MaTEeMaTHKH HAYaJIbHOW HIKOJIBI C LIETBIO BBISBJICHUS BUIOB YPaBHEHUI
(HEepaBEHCTB) M CIIOCOOOB MX PEIICHHUS.

CdhopmynupoBaTh aarOpUTMbI pelieHus: APOOHO-paIlOHANbHBIX ypaBHeHUH. ChopMynnpoBaTh
AJITOPUTM PEIICHUS 331a4H aIredpanuecKuM crocoooMm.

PaccMoTpeTh OCHOBHBIE CIOCOOBI pElIEHUS] YpaBHEHUN U HEepaBeHCTB ¢ MojuysieM. COCTaBUTH
IJI0CCapHUil TEPMUHOB 110 JAHHOW TEME

Mooyne 7. dnemenmut ceomempuu. Benuuunwt (10 u.)

Bupn CPC: *[loaroroBka K MpakTUYECKUM / TaOOPaTOPHBIM 3aHSATHIM



CocTaBUTH KaTaJlOT TEOMETPUUYECKUX (PUTYDP U UX CBOUCTB (YIJIbI, MHOTOYTOJILHUKH, OKPYKHOCTh
U KpYT, MHOTOTPaHHUKH, Tella BPAIllCHHU)

BbIsiBUTE  OCOOCHHOCTH ~ M300pa)K€HHsl  MPOCTPAHCTBEHHBIX  (UIYp HA  TUIOCKOCTH.
[Ipoananu3upoBaTh y4eOHMKHM MATEMATHKH HAYaJbHOW IIKOJBI C IENbI0 BBISIBICHUS COJAEPIKAHUA
reOMETPUYECKOTO MaTepualla U CUCTEMAaTU3allUY TEOMETPUUECKUX TIOHATUI

HpoaHaanpOBaTL y‘-I€6HI/IKI/I MaTeMaTUKH HaYaJIbHOW IIKOIBI C OCJIbIO BBIABICHHSI BHIO0OB
peoOpa3oBaHuil TeOMETpUYECKUX QUryp

HOI[FOTOBI/ITI) BBICTYIIJICHUSA 00 HCTOPHUH BO3HUKHOBCHUA U PA3BUTUA TCOMECTPUN

Onucarb OCHOBHBIE JEHCTBUS C BEJIMYMHAMHM B XOJ€ pELIEHHA TEKCTOBBIX 3a7ad Kypca
MaTeMaTUKH HaYaJIbHOM IITKOJIBI

Onucars anropuTM HM3MEPEHHUS BEIMYMHBL, NPUMEHUTh €r0 K H3MEPEHHUIO JJIUHBI OTPE3Ka,
wiomany Gurypsl, o0beMa U MacChl TeIa, MPOMEKYTKA BPEMEHH | JIp.

[Ipoananu3upoBaTh y4ueOHUKHA MaTeMaTUKH HayalbHOM LIKOJIBI C LIEIbIO BBISBICHUS MOAXO0O0B K
OTIPEICTICHUIO CKAISIPHBIX BETUYUH

[Ipoananu3upoBaTh y4eOHMKM MaT€MaTUKHU HAa4aJbHOM IIKOJBI C LIETBIO BBISBICHMS 3a/7a4y Ha
IPSIMYI0 U 0OpaTHYIO MPOMOPLHUOHATEHYIO 3aBUCHMOCTD

[ToaroroBuTth pedepaTsl O BO3HUKHOBEHHWH W Pa3BUTHM PA3IMYHBIX EIUHMI] BEJIUYHMH, O
Pa3BUTHUU CUCTEMBI €IMHUIL BEJTMUNH

CocTaBuTh riaoccapuii TEPMUHOB M KPOCCBOPJ MO TAHHOUN TeEMe

7. Temamuka Kypcoswvix padom(npoekmos)
KypcoBbie paboThl (IPOEKTHI) MO TUCIUILIMHE HE MPEAYCMOTPEHBI.

8. Dono oyenounvix cpedcme 011 NPOMEHCYMOYHOI ammecmayuu
8.1. Komnemenyuu u smanwt ghopmuposanus

Konrr OTansl
KOMITETEHIIUH (dhopMupoBaHus
Kypc, ®dopma Mopynu ( pa3iesnsl) TUCIUTITHHBI
CEMECT | KOHTpO
p sl

OK-3 1 xype, Mopyns 1:
[leps MHoxecTBa U onepaluy HaJl HUMU.
13171
cemec
Y

OK-3 1 xypc, Monyns 2:
[leps Marematnueckue NpeyioKeHUs, UX CTPYKTypa.
1317}
cemec
LY

I1K-1 1 kypc, Ok3ameH | Monyunsb 3:
Brop Tpu moaxoaa K MOCTPOEHUIO MHOKECTBA
ot HaTypajabHbIX yrced. CUCTEMBbI CUHCIICHUSI.
cemec
™

ITK-1 1 xypc, Ox3ameH | Monyns 4:
Brop JenumocTs HaTypaJlbHBIX YHcell. Pacmupenue
ou IIOHATHSA YUCITIA.
cemec
™




OK-3 IIK-1 1 kype, Ok3ameH | Monynb
Brop S:
oi DK3aMeH
cemec
™

ITK-1 2 Kypc, Ok3ameH | Monyns 6:
Tperu DNIeMEHThI
i anreOpsbl.
cemec
™

ITK-1 2 xypc, Ox3ameH | Moayns 7:
Tpetn DneMeHThl reoMeTpuu. Bennuunsl.
41
cemec
Y

IK-1 2 xypc, Ok3ameH | Monynb
Tpetn 8:
i DK3aMeH
cemec
Y

CeeneHusi 00 MHBIX JAUCHUILTMHAX, YYACTBYIOUIMX B (DOPMUPOBAHHMU JAHHBIX KOMITETEHIIUNA:
Komnerenuus OK-3 hopmupyercs B mporuecce M3y4eHus: AUCHUTUINH:

EctecTBeHHOHayuyHas KkapThHa MHpa, 3emieBeleHHe U KpaeBeneHue, MHpopmannoHHble
TEXHOJIOTHH B oOpa3oBaHuu, Maremarnka, OCHOBBI MaTeMaTHUeCKol oO0paboTKu WHMOpMaIuHy,
[IpakTka MO TOJYYEHUIO TEPBUYHBIX MPOPECCHOHATBHBIX YMEHHH W HABBIKOB, B TOM YHCIIC
MEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-MCCIIEAOBATEIHCKON e TEIHHOCTH.

Kommnerenmus [1K-1 hopmupyercst B mporiecce M3y4eHUs UCIUTLTHH:

AKTyaJbHblE BOIIPOCHI Pa3BUTHs JOLIKOJIBHOIO OOpa30BaHUsl B YCIIOBUSIX CTaHIapTHU3AIMH,
Jletckast ~ nuTepatypa M TEXHOJOTMH  JIUTEpaTypHOro  OOpa3oBaHHS  JOLIKOJIbHHUKOB,
3nopoBbecOeperarome TEXHOIOTUM B oOpa3oBaHuu, WrpoBas AedTeIbHOCTH B IKOJIOTHYECKOM
00pa3oBaHUM JIOLIKOJBHUKOB, KOppekiuss MareMaTH4ecKoro pas3BUTHUA JeTel JOUIKOJIBHOIO U
MJIQIIEr0 IIKOJIBHOTO BO3pacTa IOCPEACTBOM wurposoro komiuiekra «Ileptpa», Maremaruka,
Metonrka oOydeHHUs PYCCKOMY SI3bIKY U JIMTEPAaTYpHOMY 4YTEHHIO, MeEToAMKa TMpero aBaHus
MaTemMaTuk, Metoauka npenogaBanus npeamera "Oxpyxatommii mup", HayuHo-uccienoBarenbckas
paborta, Opranuzarus 370poBbecOeperarmiel u 6e3omacHol 00pa3oBaTeNbHON Cpeabl B HAYaJIbHON
mkone, OpraHuzanys MO3HABAaTEIbHON MaTEMaTHYECKOM JAESITeIbHOCTH B JOLIKOJBHBIA NEPHO/,
Opranuzanus IpUPOJIOOXPAHUTENBHON ACSITEIBHOCTH B JIETCKOM cany, [lemarornueckas npakTuka,
[Tenarornyeckre 0COOEHHOCTH MPEAUIKOIBLHOrO 00pa3zoBanus, [loAroroBka negarora K OpraHu3anuu
UCCIJIEIOBATENbCKON AesITeNbHOCTH, [IpakTHKa MO MoJy4eHHI0 NMPOPECCUOHANBHBIX YMEHUI U OIbITa
po)eCCHOHATIBHON nieaTenbHOCTH, [IpenaumioMmuas npaktuka, Pa3BuTHe IETCKON OJapeHHOCTH B
HETPaJUIMOHHBIX XY0’KECTBEHHO-TpaUIecKuX TEXHUKAX U300paxkeHus1, Pa3BuTue JOMIKOJFHUKOB B
rpynmax  KpaTKOBpEMEHHOro  mpeObiBaHus, Pa3BuTue  MHTEIUIEKTYalbHBIX  CIIOCOOHOCTEH
JOLIKOJIBHUKOB B  Pa3BUBAIOIIMX  MAaTeMaTU4YeCKUX uUrpax, Pa3BuThe INpocTpaHCTBEHHBIX
IIPEJCTaBICHUA MJIQJIINX IIKOJIBHUKOB IPU OOYYEHHM MaTEMaTHKE BO BHEYPOUHOM JEATENBHOCTH,
CoBpeMeHHbIE Mearoruueckie TEXHOJIOTHHM JOMIKOJIBHOrOo 00pa3oBaHus, COBpEMEHHbBIE CHUCTEMBbI
JIOLIKOJIBHOTO oOpa3oBaHMs 3a pyOexoM, Teopernueckue OCHOBBI IPOrpaMM IO JIMTEPATYPHOMY
YTEHUIO JUIsl HAYaJbHOM IIKOJIBI, TE€opeTM4YeCKue OCHOBBI COBPEMEHHBIX MPOrpaMM IO PYyCCKOMY
S3bIKYy B HaudajgbHOW IIKojie, Teopus U MeTOoAMKa MpenojaBaHus W300pa3UTENHHOTO HCKYCCTBAa B
HavyaJgpHOW IIKoje, Teopus M MeTOAMKA NPENOJABAHUA TEXHOJOTMU C IPAKTUKyMOM, Teopus u
METOAMKA DPAa3BUTHUs MATEMATUYECKUX IPEACTABICHUN JIETEeH IOLIKOJIBHOIO BoO3pacra, Teopus u
METOAMKAa (PU3UYECKOTO BOCIUTAHUS JIETe JIOIIKOJBHOTO BO3pacTa, Teopus H METOJIUKA
HKOJIOTMYECKOTO O00pa30BaHMs JEeTeH MOIIKOJIBHOIO BO3pacTa, TEeXHOJIOIMYECKUH MPaKTHUKYyM I10
pelieHno npodecCHOoHaIbHBIX TMEeJarorMyeckux 3aaad, TexHONorus pa3paboTKH MPEeMCTBEHHBIX
00pa30BaTeIbHBIX MPOrPaMM JOIIKOIBHOTO, HAYaJIbHOTO ¥ OCHOBHOT'O 00IIero 00pa3oBaHusi, Y CTHbIE



BBIYHUCIICHHUA B KypC€ MATCMATUKHU B HadaJabHOH MIKOJIC, CDOpMI/IpOBaHI/Ie 3THOKy.]'IBTypHOI71
OCBEJIOMJICHHOCTH J€TeH JOIIKOJIbHOIO BO3pacTa.

8.2. Ilokazamenu u Kpumepuu ouenueanui Komnemeuuuﬁ, WIKAJj1bl OUCHUGAHUA

B pamkax wu3ydyaeMOW JAMCUMIUIMHBI CTYJEHT JIEMOHCTPUPYET YPOBHU  OBJIAJICHUSA
KOMITETEHIIMSIMU:

IToBbIIIEHHBIN YPOBEHB:

3HAET U NIOHUMAET TEOPETHYECKOE COJAEP/KAHUE AUCLIUIIINHBI; TBOPYECKH UCIIOJIB3YET PECYPCHI
(TeXHOJIOTUH, CpPEACTBA) Ul pelIeHUs NMpOo(eCcCHOHANBHBIX 3ajlay; BIIAJAEET HABbIKAMM PEIICHUS
IIPaKTUYECKUX 3a]1a4.

ba30BbIi1 ypOBEHB:

3HAeT W TOHHMAaeT TEOPETHYECKOE COAEp)KaHWe, B IOCTATOYHOW CTENEHH C(HOPMHUPOBAHBI
YMEHHUs IPUMEHSATh Ha IPAKTUKE U IIEPEHOCUTh U3 OJHOM HayuyHO! 001acTH B APYTYIO TEOPETUUYECKHE
3HAHWs; YMEHUS U HaBBIKM JEMOHCTPUPYIOTCS B Y4eOHOM M NpPaKTUYECKOW NEeSATETbHOCTH; MMEET
HaBBIKM OLICHMBAHUS COOCTBEHHBIX IOCTIIKEHHM; yMEeT OnpelensiTh MpoOjeMbl U MOTPeOHOCTH B
KOHKPETHOU 00J1acTH Mpo(hecCHOHATBHON 1eATEIbHOCTH.

IToporoBslii ypoBeHb:

MIOHUMAeT TEOPETHUUECKOE COJepXKaHue; MMEeeT MpeJCTaBlIeHHe O MmpolieMax, Mpoleccax,
SBJICHUAX; 3HAKOM C TEPMHHOJIOTHEH, CYIIHOCTBIO, XapaKTEpUCTUKAMU H3y4aeMbIX SIBJICHUM;
JIEMOHCTPUPYET MpAaKTUYECKHE YMEHHMS TPUMEHEHHUS 3HAaHUM B  KOHKPETHBIX CHUTYalHsx
pohecCuOHATBHOM 1eATENbHOCTH.

YpoBeHb HUKE OPOTrOBOTO:

JEMOHCTPUPYET CTYIEHT, OOHApYXHUBIIMH mpoOenasl B 3HAHUAX OCHOBHOTO Y4eOHO-
MpPOrpaMMHOTO  MaTepuala, JOMyCKAIOIMMA  MPUHIUNHUAIBHBIE  OMMOKKM B BBIIOJHEHUH
MIPElyCMOTPEHHBIX MPOrpaMMOI 3aaHUN, HE CTIOCOOHBIN MPOJOKUTh 00y4YeHHE WM MPUCTYIUTh K
npoecCHOHANBPHOM NIEATENbHOCTH MO0 OKOHYaHWM By3a 0€3 JONOJHUTENBHBIX 3aHATUH 10
COOTBETCTBYIOLIEN TUCLIUIUIMHE.

YpoBeHb [IIxana oueHUBaHUSA IS [xana
chopMHpPOBAHHOC MIPOMEXYTOYHOMN OIICHUBAHH
TH KOMIIETEHITNH aTTecTanuu s 1o bPC

DK3aMeH 3au
(muddepennmpoBanH eT
bIN
3aye
T)
[ToBpIIEHHBIN 5 (OTIM4YHO) 3a4TE€HO 90 — 100%
bazoBbrit 4 (xoporo) 3a4TE€HO 76 —89%
[Toporossiii 3 (YZ1OBIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Hwxe noporosoro 2 (HeyIOBJIETBOPUTEIHHO) | HE3aYTEHO Hwuxe 60%

KpI/ITCpI/II/I OLICHKH 3HAHUM CTYACHTOB 11O AUCHUIIIINHE

OrneHka Tlokazarte
I
OTau4HO — CaMOCTOSITENIbHO, 0€3 HaBOASIINX BOIIPOCOB MPEIoaaBaTes

MIOJTHO PACKpPBLI COIEpKAHNE MaTepuaia B 00beMe,

PEyCMOTPEHHOM MPOTPaAMMON TUCIIUILTUHBL;

— W3JI0KWJI MaTepHall TPAaMOTHBIM SI36IKOM B OIIPEJICIICHHOM JIOTHYECKOM
MOCJIEI0BATEIBHOCTH, TOYHO MCITOJIb3YsI MATEMAaTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIHKY

— MPaBWJIBHO BBITIOJIHUJ PUCYHKH, YEPTEKH, rpaduKku, HEOOX0IUMBbIE
JUTSL OTBETA Ha BOIIPOC OUTIETa;

— MOKa3aj YMEHHE WILTIOCTPUPOBATH TEOPETUICCKHE TTOIOKCHHSI




KOHKPETHBI-MH IPUMEPAMHU, IPUMEHATH UX B HOBOI CUTyalluH

IIPU BBITIOJTHEHUH NMPAKTUYECKOTO 3a/1aHuUs;

— MIPOJIEMOHCTPUPOBAJ B3aUMOCBSI3b N3yUEHHOTO

TEOPETUYECKOTr0 MaTepuaia ¢ KypcoM MaTeMaTHKH Ha4aJbHON
IIKOJIBI.

Xopomo OTBET y/IOBJIETBOPSET B OCHOBHOM TPEOOBaHMSIM Ha OLICHKY
«OTJIMYHOY», HO IPU ITOM UMEET OJNH U3 HEJOCTATKOB:

— B U3JI0’KEHUU JIONYIIEHBI TPOOEIIbl, HE NCKA3UBILINE

CYTh MaTeMaTHYECKOI'O COJEPKaHUs OTBETA;

— JONYUIEHbI OAUH-/IBAa HEl0UeTa MPH OCBEIIEHUH OCHOBHOTO
CoJIepKaHusl OTBETA, UCIPABJICHHBIE IO 3aMEYaHUI0 IpenoaaBarens (K
HEJ04YeTaM OTHOCSTCS] HEPALlMOHAJIbHOE PEIIEHUE, HEIOCTATOYHOCTh
WM OTCYTCTBHUE MOSCHEHUI, 000CHOBaHUM B PEIICHUSX );

— HEeI0CTaTOYHO TOJIHO MPOJEMOHCTPUPOBAII B3aUMOCBS3b
U3yYEHHOI'0 TEOPETHUYECKOro MaTepHrala ¢ KypcoM MaTeMaTUKU
HAYaJIbHOM LIKOJIBL.

VY I0BJIIETBOPUTENBH | — HEMOJHO WM HEMOCIEI0BATEIbHO PACKPBITO COAEPIKaHUE
0 MmaTepHaia, Ho o0liee MOHUMaHKUe BONPOCca MPOIEMOHCTPUPOBAHO
IPUMEPOM;

— 03BYHYEHO TOJIBKO TEOPETUYECKOE CO/IEP KaHNE BOIIpOCa,

HE MOJTBEPKICHHOE MPAKTUYECKON UILTFOCTPALIUEH;

— AMEJIUCH 3aTPYAHEHUS WU JIOMYIICHBI OIIMOKHN B OTIPEICTICHIHN
MOHSATUMN, UCTIOJIB30BAaHUN MAaTEMAaTUYECKONW TEPMUHOJIOTUH,
yepTexkax, BBIKJIAKaxX, UCIIPABICHHbIE TIOCIEe HECKOIbKUX
HABOJSIIIMX BOIPOCOB MPENoAaBaTes;

— HE MMPOJIEMOHCTPUPOBAJI B3aUMOCBSI3b U3YUCHHOTO
TEOPETUUECKOr0 MaTe-praja ¢ KypcoM MaTeMaTUKU Ha4aJIbHON

IIKOJIBI
HeynosnerBopurenb | — HE pacKpbITO OCHOBHOE COJep KaHie yueOHOro MaTepuaa;
HO — JONYUIEHbI OIINOKH B ONPEAETICHUN OHATHH, IPU MCII0JIb30BaHUH

MaTeMaTHYEeCKOM TECPMUHOJIOTUH, B pUCYHKAX, YEPTCIKAX NN

r pa(blxncax, B BBIKJIaZIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIbKUX
HaBOAIIUX BOIIPOCOB MPCIIOAaBaTCIIA;

— HC MPOACMOHCTPHUPOBAI B3AUMOCBA3b U3YUCHHOT'O

TCOPECTUUCCKOro MaTc-puajia ¢ KypCoM MaTEMAaTUKN HaJaJIbHOU
IIKOJIBI

8.3.  Bonpocwl, 3a0anusn mexkyuwieco KOHmMpoJia

Monynb 1: MHOXECTBA U Onepalivii HaJl HUMHU

OK-3 cnocoOHOCTh HCHOJB30BaTh €CTECTBEHHOHAYYHBIE W MaTeMaTHYECKHWE 3HAHUS IS
OPUEHTHUPOBAHUS B COBPEMEHHOM WH()OPMAITMOHHOM MPOCTPAHCTBE

1. A — wmHOXecTBO poMOOB, B — MHOXecTBO mATHyrojbHUKOB, C — MHOXECTBO
MHOTOYTOJBHUKOB, UMEOIMUX yroj 600. YcTaHOBUTE OTHOIICHHUS] MEXKJIY MHOXXECTBAMU M IOCTPOUTE
JUIsl HUX KpyTH Diliiepa.

2. U3BecTHO, uTo x€A. Cnenyer i1u oTciofa, uro: 1) xe AnB, 2) xe AUB?

3. A — MHOXXECTBO YETHBIX HATypaJbHBIX YKcell, B — MHOXECTBO HaTypaJIbHBIX YHCEII, KPATHBIX
4, C — MHOKECTBO HaTypalibHbIX yucen, kpaTHeIX 10. [TocTpoiite kpyru Diisiepa Juisi JaHHBIX MHOYKECTB
U OTMeThTe MTPUXOoBKOH MHOXeCTBO A\(BMC). YkaxuTe XapaKTepUCTHUECKOE CBOWCTBO DJIIEMEHTOB
9TOr0 MHOKECTBA.

4. Tloctpoiite MpAMOYTOJIBHUK C BepiinHaMu B Toukax (-3:;4), (-3;-3), (1; -3), (1;4). HdexapTroBo
MPOM3BEICHNE KAKUX JIBYX MHOXKECTB M300paKeHO Ha PUCYHKE?

5. Bepna nu xnmaccuukanus: HaTypalbHBIC YMCIA JNEISATCS Ha OJHO3HAYHBIC, JBY3HAYHBIC W
Tpex3HauHbie? [louemy?



U3 mmooicecmea M MHO20V201bHUKO8 — 8blOenunU  08a  NOOMHOdNcecmea: A —
napannenoepammos, B — npamoyzonvnukos. Ilocmoiime xkpyeu Oiinepa ons muoxcecme M, A u B;
ycmanogume, Ha Kakue NONapHo Henepecexaruuecs ooaacmu pa3ounocs Mmuodcecmeso P.

6. Jlansl mHoxkectBa A = {1, 3}, B = {2, 4, 5}. Bomummure noJMHOXECTBa JI€KapTOBa
npousBeneHuss AxB, KOTOpble 3a7al0T OTHOLIEHUS: a) «MEHbIIE»; 0) «Oonblue»; B) «OoJblIE WU
pPaBHOY; T) «OBITH JIETUTETIEM.

7. Pemute 3amady, UCHONB3ys rpad OMHAPHOTO OTHOIICHHS:

Amnopeti, bopuc, Buxmop, [puwa u /Juma yuacmeosanu 8 cOpeeHO8AHUAX NO NIABAHUIO.
Buxmop nponnvin 6vicmpee [Jumvl, Ho mednennee bopuca; /[uma nponavin Ovicmpee [ puwiu, a
I'puwa 6vicmpee Anopes Kaxoe mecmo 3ausn kaxcowlil Maibyux?

Monynb 2: MaTemaTuueckue NpeasiokeHns, UX CTPYKTypa

OK-3 cnocoOHOCTh MCHOJIB30BaTh E€CTECTBEHHOHAYYHbIE W MaTeMaTHYEeCKHWE 3HaHUS i
OpPUEHTHPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE

1. Cpeau cnepyrolux MpeaaoKEHUN YKakKUT€ BbICKA3bIBAaHUS M MpeAuKaThl: a) Tpaduk
(GYHKIMU Y = X CHMMETPUYEH OTHOCUTEIIBHO OCH OpAHMHAT; 0) X+2=5.

2. a) M0HO 71 YCTaHOBUTDH 3HAYCHHE UCTUHHOCTHU BbICKa3biBaHus B, ecniu AvB — «»?

0) chopmynupoBaTh OTPHIIAHKUE MpeIoKeHUs: «Yemvipexyeonrvhux ABCD e sensemcs Hu
NPAMOY20IbHUKOM, HU POMOOMY.

3.Bepna nu cnepyromas Tteopema: «Eciam uumcno nenutcs Ha 4, TO OHO 4YeTHOe»?
Chopmynupyiite TeopeMy oOpaTHyrO naHHOW. BepHa nmu ona?

4. O6pazyiiTe OTpHIIaHHE CIEAYIONIEr0 BhICKa3bIBaHUA. UTO UCTHUHHO: IaHHOE BbICKA3bIBaHUE
WJTU €Tr0 OTpullaHue?

«Hexomopule enazonbt omeeuaom Ha 60npoc «4mo 0enams?»

5. IIpoBepbTe MPaBWIBHOCTh JAHHOTO YMO3AKJIIOUEHHUs. BhinenuTe ero jgorudeckyro Gopmy.
[To kakoMy MpaBMITy OHO MOCTPOECHO?

B mwobom  npamoyeonbHuke — npOMUBONONONCHbIE  CMOPOHbLI  NONAPHO  pagHvl. B
yemvipexyeoavruxe ABCD npomueononoxcuvie cmoponvt He pasuvl. Crnedosamenvio, ABCD ne
NPAMOY20IbHUK.

Monyns 3: Tpu moaxoaa K MOCTPOCHUIO MHOKECTBA HATYpaJIbHBIX yuced. CUCTEMBI CUUCIIEHUS

[IK-1 roToBHOCTH peamu30BBIBATh OOpA30BATENbHBIE MPOTPAMMBI MO Y4YEOHBIM MpeAMeTaM B
COOTBETCTBHH C TPeOOBAaHUAMH 00pa30BaTEIbHBIX CTAHIAPTOB

1. Ucnionb3yst 3akOHBI apu(METHYECKHX ACHCTBHIA, BBIYHUCIUTE PAIMOHAIBHBIM CIIOCOOOM.
Kaxxplii citydaii HCrosib30BaHus 3aKOHOB OOBSICHUTE:

a) 76 + 124 + 11 + &9; 6) 300 -97 - 3;

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

2. Pemmute 3amauy apupmermdeckum crocobom. Jlaiite menecooOpasHyr TpaduvecKyro
WTIOCTPALIHIO.

Koeoa u3z eapasca eviexanu 18 mawun, 6 nem ocmanocy ux 6 3 paza MmeHvuie, yem ObLIO.
Ckonbko mauwiut 6vlL10 6 eapadice?

3. JIBy3HauHoe 4mcio okaHumBaercss nuppor 5. Ecnmm x stomy umciy npubaButh 18, TO
MOJIyYUTCSl YHUCIIO, 3aIIMCAaHHOE TeMU e IHudpaMu, HO B oOpaTHOM mopsiake. HaliTu nBysnauHoe
YHCIIO.

4. 3anuiuuTe B JECATUYHON CUCTEME CUMCIIECHHUS YUCIIO 5326

Monyinsb 4: JlenuMocTh HaTypaidbHBIX 4yncenl. Pacimpenne noHATHs 4ucia

[IK-1 roTOBHOCTh peamu30BBIBATh OOpPA30BATENbHBIE MPOTPAMMBI MO Y4YEOHBIM MpeAMeTaM B
COOTBETCTBUM C TpeOOBaHUAMH 00pa30BaATEIbHBIX CTAHIAPTOB
1. Kakyro mudpy Hy»KHO TOCTaBUTh BMECTO 3BE3/J0OYKH, YTOOBI TIOJIYUUTh YHCIIO, JACISAIICeCs
a) Ha 5: 483*, 34%0, 5%31; 6) Ha 9: 179%, 54%7, 5%24? ChopmynupyiTe MpU3HAK TSTUMOCTH,
KOTOPBIU 3/1eCh UCTIOb3yeTcs. [lepeunciure Bce BO3MOXKHBIE CITydau.
2. YCTaHOBHTD, SBISIIOTCS JIM YKCIIA @ U b IPOCTBIMU WM COCTaBHBIMH. HaiiTh pasnmuaHbIMEU

METOJIaM{ HauOOJBIIHIA OOIIMIA NEeTUTEeNh U HaUMEHbIIee ollee KpaTHoe uucen a u b: a = 2356 u b
=652.



3
3. B mepBbIii IeHp VUEHHUK IIpOUHTal 2/5 KHATH, BO BTOPOH — 4 OCTaTKa, a B TPETUU —
y s s

octapmuecs 18 ctpanuil. CKOJIbKO CTpaHUIL] B KHUTE?
Monyns 5: Dk3aMeH
[IK-1 roTOBHOCTH pEaTM30BBIBATH OOpPA30BATEIIBHBIC MPOTPAMMBI 1O YYEOHBIM IMpeAMETaM B
COOTBETCTBHUH C TpeOOBaHUAMH 00pa30BaTEIbHBIX CTAHIAPTOB

1. [Moctpouts rpaduk ¢yHkiuu: 1) y = kx + b, 2) y = k/x, ecnmu: a) x € R, 6) x € [1;4],
x € {1, 2, 3, 4}, rne k — mociequss nudpa, OTIIMYHAS OT HYJISI, B HOMEpE CTyJIeHYecKoro Omiera, b —
MpeanocIeHss udpa, OTIUIHAS OT HYJIS, B HOMEPE CTYJACHYECKOTO OUeTa.

2. Pemute 3amauy n1Byms apuMETHIECKHUMHU CIIOCOOaMHU:

Paccmosnue meancoy 0symsa nynkmamu newexod npoxooum 3a 4 u 40 mun, ogueascv co
ckopocmuio 4,5 km/u. C Kakoul cKopocmvlo 00JIHCEH 08USAMbCS 8ElOCUNEOUCTT, YUMOObl NPeoooiemb
amo paccmosnue 3a 1,5 y?

OK=3 cnocobrnocms ucnonv3osams ecmecmeeHHOHAYYHblE U MameMamuyecKue 3HAHus 0
OPUEHMUPOBAHUSL 8 COBPEMEHHOM UHDOPMAYUOHHOM NPOCMPAHCMEe

1. Pemmuth ypaBHEHHE, HUCMOJB3yS 3aBUCUMOCTh MEXKAY KOMIIOHEHTaMU U pe3yjbTaTaMu
JIEUCTBUM:

E: x:21§ —1l:5é

16 5 8 8
1-x 1+x_ 8
x+1 1-x x2—1

2. Pemute ypaBHEeHue:
3. Pemre HepaBeHCTBO: 2X> + 9 > x* + 6X
Moaynb 6. Di1eMeHTbl TeOMETpUU. BennunHbl, UX U3MepeHue

OK=3 cnocobrnocms ucnonv3osams ecmecmeeHHOHAYYHbIE U MameMamuyecKue 3HAHUs 0
OPUEHMUPOBAHUSL 8 COBPEMEHHOM UHDOPMAYUOHHOM NPOCMPAHCMEE

1. Pemute 3amauy:

B npamoyeonvnuke oona cmopona pasna 9 cm. Hatimu e2o Oouaconans, eciu ouma 6onvuie
8MOPOU CMOPOHbI NPAMOY20JIbHUKA 8 2 pa3a

2. Pemure 3apauy

ITnowaow npsamoyzonvnuxa 84 cm’. Hatioume cmoponvl npsamoy2oibHuKd, eciu 00Ha CMopoHa
MeHbue Opy2oll Ha 5 cM.

3. Pemure 3amady nByMsi apuMETHYECKUMH CIOCOOAMHU, YCTAaHOBHB IPEIABAPUTEIHHO BU]I
3aBUCHMOCTH MEXKIy JaHHBIMU B HEMl BEIMYMHAMH:

Cmanvhoii 6pycox obvemom 60 cm’ umeem maccy 468 2. Yemy pasna macca cmanvhoz2o 6pycka
obvemom 25 cm’?

IIK-1 comoenocmb peanusosvieams 00pazosamenvbhbie NPOSPAMMbL NO Y4eOHOMY npeomemy 8
coomeemcmeaul ¢ mpebo8anHusMu 0o6pazoeamenbHbvlX CMaHoapmos
1. Pemure 3anauy:

Kax nasvieaemcs mHoeoepanHuk, y Komopozo 06e epanu (0CHO8AHUS) — PAGHble MHO20Y20NbHUKU
€ COOMBEmMCmMBEHHO NAPaNIeIbHbIMU CIOPOHAMU, A OCMATIbHbLE SPAHU — NAPATNEN0SPAMMbL, Y KAHCO020
U3 KOMOpwvIX 08€ CMOPOHbBL ABNAIOMCA COOMBEMCMBEHHLIMU CIMOPOHAMU OCHOBAHULL?

2. Beimonuure aeicTBU:

a)15mM32cm +327cm=__ M ___ cMm;
06)23 km 542m 13 cm - 4 = KM M __ CM;
B)26kr 150r—193kr=___ kr___ T;

r)2xkr370r: 1 kr580r= .

8.4 Bonpocwl npomesrcymounoii ammecmayuu
Bmopou cemecmp (Ixzamen, OK-3, IIK-1)

1. PackpbITh CyTh MOHATHI MHOXECTBA W 3JIEMEHTAa MHOKECTBA. [IpuBECTH IpUMeEpBI IyCTOroO
MHO’KECTBa, KOHEUHBIX 1 OECKOHEUYHBIX MHOYKECTB



2. OxapakTepu3oBaTh pa3duyYHble CHocoObl 3afaHuss MHOXeCTB. l[lpuBecTH mnpuMepsl U3
HAYaJFHOTO Kypca MaTeMaTHKH, TJ€ ydallhuecs HUMEIOT JeN0 C Pa3IuYHbIMH CIOcO0aMH 3a/aHus
MHOECTB

3. OxapakTepu3oBaTh CYIIIECTBYIOIINE OTHOIIIEHUS MEXIY MHOECTBaMHU.
[IponmntocTpupoBaTh OTHOLICHHS MEK]Ty MHOXKECTBaAMU € MMOMOIIBIO AUarpamm Jisepa-Benna

4. JlaTe ompejeneHue onepanuil HaJ MHOXKeCTBaMH (00beIMHEHHE, TIepe-CeueHue, BEIUNTaHHE,
JeKapToBO yMHOXkeHHe). OO0CHOBATh 3aKOHBI ATUX omepanuii. COMmoCTaBUTh 3aKOHBI OMEpaIfii Ha
MHOKECTBAMU U 3aKOHBI ONIEpAIINi HA/l YUCIaMU

5. TlepeuncnuTh ycloOBUsS pa30MEHUST MHOXKECTBA HA TOMAPHO  HEIepece-KaroIIHecs
noaMHoxecTBa. [IpuBecTu npumepsl pa3dreHNs MHOKECTBA HA KJIACCHI C TIOMOIIBIO OJTHOTO, IBYX, TPEX
CBOMCTB, UCIOJIB3YS MaTepual y4eOHUKOB MaTEMATUKH ISl HAYAIbHBIX KJIaCCOB

6. Jlatb ompeneneHUuEe COOTBETCTBUS MEXAY 3JIEMEHTAMH MHOXECTB. ONM-caTh BO3MOMXHOCTH
noctpoeHus rpadga u rpaduka COOTBETCTBUSA, MCIIONB3YS Marephal Y4eOHHKOB MaTEeMaTHKH s
HayaJIbHBIX KJIACCOB

7. Jlatb ompeneneHue oOpaTHOTO M MPOTHUBOIOIONKHOTO COOTBETCTBHs. OxapakTepu30BaTh
0cobeHHOCTH X TpadoB U rpagukoB. [IpowsuirocTpupoBaTh NpUMepaMu UCHOJIb30BAaHUE OTHOILIECHUS
00paTHOr0 JaHHOMY IIPH PEIICHUH 3ajad B Kypce MaTeMAaTUKU B HAYAJIbHOW IIKOJIE

8. Jlatp ompeneneHHe TMOHATHM B3aMMHO-OJHO3HAYHOIO COOTBETCTBHS, PAaBHOMOIIHBIX
MHOK€eCTB. (COIOCTaBUTh BY30BCKYIO M IIKOJIBHYIO TEPMHUHOJOTHIO IIPU HCIOJIb30BAHUU IOHATHSA
PaBHOMOUIHBIX MHOXECTB

9. Jlatep omnpeneineHue MOHATHA «OTHOIIEHME HAa MHOXecTBe». Omnmcare BO3MOXKHOCTU
noctpoeHus rpaga M rpaguka COOTBETCTBMS, HCIOJb3ys MaTepuayl y4YeOHMKOB MaTEMaTHKH JJIs
HAYaJIbHBIX KJIACCOB

10. OxapakTepu3oBaTh CBOMCTBA OTHOIICHUH. [IponsutiocTpupoBaTh Npu-MepamMu U3 y4eOHUKOB
MaTeMaTUKH HayaabHOMN IIKOJIBI

11. Jlatp omnpenesneHue OTHOUIEHMsS] HKBUBAJEHTHOCTH. PackppITh CBSI3b  OT-HOLIEHUS
SKBMBAJIEHTHOCTU C pa3OMEHHEM MHOXECTBa Ha KJIAcChl, MPOMIIIOCTPUPOBATH 3TOT IMpPHUMEpPaMU M3
Kypca MaTeMaTHKU HauyalbHON HIKOJIBI

12. Jlatp omnpeneneHue OTHOLIEHUS mopsaaka. [lpuBecT mpuMepbl OTHOIIEHUN MOpsIKa,
paccMaTpuBaeMBbIX B Kypce MaTeMaTUKH Ha4aJlbHOM IIKOJIBI

13. Harp ompeneneHue MOHATHS Kak (opmbl MbuieHHs. CONOCTaBbTE CY-IIECTBEHHBIE H
HECYIIIECTBEHHbIE CBOWMCTBA MOHATHUSA. [IpuBecTH mMpuMepbl MOHSA-TUH M YKAXKHUTE UX CYLIECTBEHHbIE U
HECYILECTBEHHBIE CBOMCTBA

14. lats omnpeneneHue (GoOpMbI MBIIUICHUS «moHATHE». OxapakTepu3oBath 00BeM U
COJIEp’KaHUE TIOHATHUS

15. Jlate onpenenenue (Gopmbl MBIIIICHUS «MOHATHE». OXapaKTepu30BaTh OTHOLICHUS MEXY
MOHATHAMHA

16. latp ompeneneHue ¢GOpMBI MBINUICHHUS «TOHATHE». (COMOCTaBUTH OMpeAeIseMble |
Heonpeensemble NoHATH. [lepeuncnute ciocoOsl onpeesieHus MOHATHH

17. date ompeneneHue (HOpMBI MBIIUICHUS «MOHATHEY». COMOCTaBUTh ONpeAesieMble U
HeonpenensieMble MoHATHsA. [IpoaHanM3upoBaTh CTPYKTYPY ONPEACIICHHs TOHATUHI Yepe3 PO U BUAOBOE
OTJINYNE

18. Mare omnpexneneHue (OpMbl MBIIUIEHUS «MOHATHEY». CONOCTaBUTh ONpeAesieMble U
HeonpeaensemMble NoHATHs. OXapakTepr30BaTh TPEOOBAHMS K ONPEACICHUIO MTOHITUI

19. Hatp ompenenenue (GOpMBI MBIIUICHUS «BBICKa3biBaHue». OXapaKTepu30BaTh 3HAUCHUS
VMCTUHHOCTH BbICKa3bIBaHMWi. [IpuBecTH npuMepbl BEICKa3bIBAHUI

20. Hate ompeneneHue (GOpMBI MBINIICHUS «TpenukaT (BbICKaszbiBaTenbHas (opma)y. JlaTth
orpesiefiecHNe MHOKECTBAa MCTUHHOCTH Ipeaukara. [IpuBecTu mpuMmepsbl NPeIUKaTOB, ONPEAETUTE HX
MHO>K€CTBa UCTHHHOCTH

21. Jlatp ompeneneHHe KOHBIOHKIIMM BbICKa3bIBaHUM, MOCTPOUTH TaOJUIy HCTUHHOCTH
KOHBIOHKINU. J[0Ka3aTh, YTO KOHBIOHKIUS BbICKa3bIBAHUM KOMMYTaTHBHA



22. Z[aTB OIIPEACIICHUC KOHBIOHKIIWKU BBICKaBLIBaHHﬁ, IOCTPOUTDH Ta6J'II/II_Iy HCTHHHOCTH
KOHBIOHKIIMH. I[OKSB&TL, YTO KOHBIOHKIIMS BEICKA3bIBAaHUM acCOlMaTHBHA

23. Jlatb ompeneneHne AU3BIOHKIUU BBICKA3bIBAHHUM, MOCTPOUTH TAOJIUIy HCTHHHOCTH
OU3BbIOHKIMHU. J[0Ka3aTh, YTO AU3IBIOHKLUS BBICKA3bIBAHUI KOMMYTAaTUBHA

24. Jatb ompeneneHue AUIBIOHKIMU BBICKA3bIBAHUN, MOCTPOUTH TAOIMIy HCTUHHOCTHU
OU3BbIOHKINU. J[0Ka3aTh, YTO AU3BIOHKIMS BbICKa3bIBaHUM accolMaTUBHA

25. Jlate  omnpeneneHWe  KOHBIOHKIMM W JU3BIOHKUIMAM  BbICKa3blBaHUU.  JlokaszaThb
JUCTPUOYTUBHOCTD TU3BIOHKIIMH OTHOCUTEIBHO KOHBIOHKIIUU

26. Jlate  omnpeneneHWe  KOHBIOHKIMM W JU3BIOHKUIMAM  BbICKa3blBaHUM. JlokaszaTh
JTUCTPUOYTUBHOCTHh KOHBIOHKIIMM OTHOCUTENIBHO AU3IBIOHKIIUU

27.  Jlatb ompeneneHHE KOHBIOHKIMM NpeaukaToB. lIpencTaBUTb MHOXKECTBO HCTHMHHOCTH
KOHBIOHKIIUU MIPEINKATOB

28.  Jlatp ompeneneHHe AU3BIOHKIUU IpeaukartoB. [IpeacTaBUTh MHOMXKECTBO HCTHUHHOCTH
IU3BIOHKINN MIPEIUKAaTOB

29. Jlate onpezneneHue OTPULIAHMS BBICKa3bIBaHMW M mpeaukaroB. ChopmynaupoBatb U
J0Ka3aTh 3aKOH JIBOMHOTO OTPULIAHUS

30. Jlatb onpeneneHne OTpULIAHUS BbICKa3bIBaHUI M npeaukaTos. [IpencraBuTh MHOXKECTBO
VCTUHHOCTH OTPUIIAHHUS NIPENUKATa

31. Jlate onpezeneHre OTpULaHKsI BbICKa3blBaHUH U npenukaToB. ChopMyIHpOBaTh 3aKOHBI
ne MopraHna, OAMH U3 3aKOHOB JJOKa3aTh

32. JlaTtb omnpeneneHue UMIUIMKALUU BBICKa3bIBaHU, ONPENEIUTh €€ CTPYKTYpPY, IIOCTPOUTh
TaOJIUIy HICTUHHOCTH HMIUTUKAIIH

33. Onpenenuts UMIUIMKALMIO OOpaTHYIO JaHHOM, NMPOTHBOIOJOXKHYIO JaHHOM, oOpaTHas
POTUBONON0XKHOU. CHopMyIHpoBaTh 3aKOH KOHTPATIO3UINH

34. Onpenenuth HUMIUTMKALMIO  MPEAUKATOB. YCTAHOBUTh MHOXKECTBO  HCTHUHHOCTH
HMMILIMKALMY IPEIUKATOB

35. OnpenennTe SKBUBAJICHIIMIO BBICKA3bIBAHUN U NpeAUKaToB. [[puBecTr npumepsl

36. [Ipoananu3upoBaTh JIOTMUECKYIO CTPYKTYPY BbICKa3blBaHUsA ¢ KBaHTOopamHu. [lpuBectn
IIPUMEPBI

37.  llepeunciauth KBaHTOpBI. [IpOKOMMEHTHMPOBATH YCTAaHOBJIEHME 3HAYEHUH HCTUHHOCTH
BBICKA3bIBaHUI, COAEpPKAILUX KBAHTOPBI

38. Paccka3arh, Kak OCyHIECTBIIIETCS OTPHUIIAHUE BbICKa3bIBaHWM ¢ KBaHTOopamu. [IpuBectu
IIPUMEPBI

39. OmpenenuTh OTHOIICHUSI CJICIOBAHUA W PAaBHOCHIBHOCTH. Ommcath HEOOXOAWMBIC U
JIOCTATOYHBIE YCIOBHS

40. OxapakTepu3oBaTb CTpOCHHE TeopeMbl. llepeuncnuTe BUABI TEOpeM, YyKa3aTb HX
CTPYKTYpPY

41. Hatb omnpenenenue (OpMbl MBILIUICHUS «YMO3aKIIOUEHUE», MPOaHAIU3UPOBATH €ro
JIOTUYECKYIO CTPYKTYPY

42. OxapakTepu3oBaTh ACAYKTHBHBIE YMO3AKIKOYEHHS, ONUCATh WX CTPYKTYPY, OLEHUTh
CTENEHb JOCTOBEPHOCTH BBIBOJIA, CACIAHHOIO B IEyKTUBHOM YMO3AKIIOYEHUU

43. OxapakTepu30BaTb MHAYKTHBHBIE YMO3AKIIOYEHMS, ONUCATh HMX CTPYKTYpY, OLEHUTH

CTEIICHb JJOCTOBEPHOCTH BBIBOJIA, CJICIAHHOTO B HHTyKTUBHOM YMO3aKIIOUCHHUH

44. OxapaxkTepu30BaTh yMO3AKJIIOUCHUS T10 AHAJIOTUHU, OLIEHUTHh CTENEHb JIOCTOBEPHOCTHU
BBIBOJIA, CJICTIAHHOTO B MHAYKTHBHOM YMO3aKJIFOUCHUN

45. ConocraBbTe TMpaBWIBHBIE W HEMPABHIBHBIC YMO3aKIIOUCHUS. 3alHIIUTe OCHOBHBIC
CXEMBI JICYKTHBHBIX YMO3aKITIOUCHHH

46. ChopmynupyiiTe anroputM aHaiuM3a TMPABUILHOCTH YMO3AKIIOUEHUH C TIOMOIIBIO
nuarpamm Ditiepa-Benna

47. [IpencraBUTh OCHOBHBIE CBEACHUS M3 UCTOPHH PA3BUTHS 4YWCIA. BBIOEIUTH OCHOBHBIE
ATambl PA3BUTUS TIOHATHUS YuCia. [lepedrciuTh pa3IudHbIe TOIX0/bI K IIOCTPOSCHUIO MHOXKECTBA IIEITBIX
HEOTPUIIATESIHHBIX YHCEI M JaTh OMPEICICHUE YUCIIa B KaXKI0OM U3 ITOJIX0JI0B



48. OnucaTh aKCHOMATUYECKUN METO]T MOCTPOEHHUS TEOPUH

49. IIpencraBuTh aKCMOMAaTUYECKOE MOCTPOEHUE TEOPUU LIEJIOT0 HEOTPHULATEIBHOTO YHCIA.
Cdhopmynuposath akcuomsl [leaHo

50. PackppITh CyTh aKCMOMAaTHYECKOIO MOAXOAA K OIPENEICHMIO CIIOKEHMS, BBIYMTAHUS,
YMHOJKEHUS U JIEJICHUS LIEJIbIX HEOTPULIATEIbHBIX YHCEN. YKa3aTh 3aKOHbBI ATHX ornepanuil. ConocTaBUTh
3anuch U GOPMYJIMPOBKY 3aKOHOB B By3€ U HaualbHOM IIKOJIE

51. PackpbITh CyThb aKCHOMATHYECKOTO IMOAXOJa K OIpPEEeNICHHIO OTHOIIEHUH «Ooibliey,
«MEHBIIE», «PAaBHO» Ha MHOXKECTBE LIEJIbIX HEOTPULIATENBHBIX Uncell. [10SCHUTD, KaKk ONpeAenstoTcs 3T
MOHSTHA B KypCe MaTeMaTUKU HA4aJIbHOW IIKOJIbI

52. Onucarb anropuT™ jAejeHus: ¢ octatkoM. CpaBHUTH 3aluch U (GOPMYJIUPOBKH B BY3€ U
HAYaJIbHOW IIKOJIE

53. PackppiTh cyTh MeTOJa MaTeMaTH4YeCKOM WHIYKIHUH, CPOPMYJIUPOBATH TEOPEMY O
MaTeMaTH4eCKON MHIYKUUU. OnucaTh, Kakue BHUABI YTBEPKICHHUM MOXKHO IOKa3bIBaTh C ITIOMOILBIO
3TOro METOJa

54. HasBath 1 oxapakTepu3oBaTh CBOMCTBA MHOKECTBA LIEJIBIX HEOTPUILIATEIBHBIX YUCEN

55. PackpbITh CyTh NOHATHS OTPE3KAa HATYPAIBHOIO psia YUCEI W CYETa DIIEMEHTOB
KOHEYHOTO MHOKeCTBa. COMOCTaBUTH MOHATHS MOPSIKOBOTO M KOJIMYECTBEHHOT'O HATYPAJIILHOTO YKCIa

56. PackpbITh CyTh TEOPETUKO-MHOXKECTBEHHOTO TI0JIX0/1a K TOHATHIO HATYPAJILHOTO YHCIA U
HYJIS

57. PackpbIThb TEOPETHKO-MHOKECTBEHHBIM CMBICT OTHOIICHHH «OOJBIIE», «MEHBIIIEY,
«pPaBHO» Ha MHOKECTBE 1I€JIbIX HEOTPHUIIATEIIbHBIX YHCEI

58. PackpbITh TEOPETUKO-MHOKECTBEHHBIM CMBICH CJIOKEHHUS, BBIYMTAHUS, YMHOKEHUS W
JICJICHUS 1IeJIBIX HEOTPUIATEIbHBIX YUCEI

59. JlaThb TEOPETUKO-MHOKECTBEHHOEC OOOCHOBAaHUE CYIIECTBOBAHHUS W EIUHCTBEHHOCTH
CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YACTHOTO LIETBIX HEOTPUILIATEIbHBIX YHCEI

60. JlaTb TEOPEeTUKO-MHOXKECTBEHHOE OOOCHOBAaHHWE 3aKOHOB OIEpalfii HaJl IEIbIMU
HEOTPULIATEIHBIMU YUCIIAMH

61. PackppITh CyTh HaTypalbHOIO YHCIIa KaK pe3ysibTaTa W3MEPEHHUs] BEIUYMH (KaK Mepbl
oTpe3ka). JlaTh onpeaeneHne OTHOLIEHUS OPSAKA, pacCMaTpUBas YUCIIO, KaK MEPY BEIHUUHBI

62. Jlate ompeneneHrne apuPpMETHISCKUX OMEpAIMii HaJl YMCIaMHU, pacCMaTPUBAEMbIMU KakK
Mepbl OTPE3KOB. YKa3aTh 3aKOHBI apu(METHUECKUX OmNepanuit

63. PackpbITh CyTh MOHATHA CHUCTEMBI cuHciieHusl. OxapakTepu30BaTh OCHOBHBIE CBOMCTBA U
OTJINYUS MO3ULUOHHBIX U HEMTO3UIIMOHHBIX CUCTEM CUMCIICHUS

64. Onucath JECATUYHYIO CUCTEMY cuuciieHHs. [IpeacTtaBuTh 3amuch 4ucenl B JIECSITUYHOM

CHCTEME CUHCIICHUS
65. ChopmynupoBaTh  anropuT™Mbl  apuPMETHYECKUX  JEHCTBHUH  HAI  IEIBIMHU
HEOTPUIIATEIILHBIMU YUCJIAMH B IECITUYHON CUCTEME CUUCIICHUS
66. Onucath MO3UIIMOHHBIE CUCTEMBbI CUMCIICHUS, OTJIWYHBIE OT AeciaTU4HOU. [IpeacraButh
3aMuCh YHUCJA, YKa3aThb OCOOCHHOCTU BBITIOJHEHUS apU(PMETHUYECKUX ICHCTBUN, OMUCATH aJTOPUTM
repexoja OT 3alKUCH YHUCEN B OJTHOM CUCTEME CUMCIICHUS K 3alUCH B IPYTron

67. Jlatb ompenerceHre OTHOIICHUS ICITMMOCTH Ha MHOXXECTBE IEJBIX HEOTPHUIATEIHHBIX
grces. ChopMyTHpoBaTh CBOMCTBA OTHOIIICHUS JCIIMMOCTH

68. CdhopmynupoBaTh TEOPEMBI O JEIMMOCTH CYMMBI, PA3HOCTH W TIPOU3BEICHUS LEIBIX
HEOTPUIIATESILHBIX Yrcel. [I[pUBECTH MPUMEpPHI HCIIOTB30BAHMS HA TTPAKTHKE JAHHBIX TEOPEeM

69. CdhopmynupoBaTh 1 J0Ka3aTh NPU3HAKH ISTUMOCTH Ha 2, 3, 4, 5, 8, 9, 10, 25, 125

70. OcyiecTBUTh pa30MEHHEe MHOXKECTBA IIENIbIX HEOTPHIIATEIbHBIX YHUCENl Ha KIIACCHI IO

gyucny aenuteneid. JlaTh ompepeneHus MPOCThIX U COCTaBHBIX YHCIA, YKa3aTh MX CBONCTBAa. PackpwiTh
CyTh pemieta JpaTocdeHa
71. CdhopmynmpoBaTh 1 J0Ka3aTh TEOPEMY O OECKOHEUHOCTH MHOYKECTBA MTPOCTHIX YHCET

72. PackppITh cyTh MOHATUN OOIIEro JENUTENs, HanOOBIIET0 OOIIETO NEIUTENs, yKa3aTh
cBoiictBa HOJJ



73. PackppITh CyTh MOHATHH 00IIEr0 KpaTHOTO, HAMMEHBIIIETO OOIIEero KpaTHOTO, yKasaTb
€r0 CBOIICTBa

74. CdhopmynupoBats anroputmbel HaxoxnaeHus HOJ[ u HOK. Omnucate ycnoBus, mpu
KOTOPBIX I1esiecoo0pa3Hee UCTIONb30BaHUe TOTO WIM HHOTO aJITOPUTMA

75. PackpbITh CyTh OCHOBHOM TeOpeMbl apu(hMETHKH

76. CdhopmynupoBarh MpHU3HAK JIEIMMOCTH Ha COCTaBHOE 4Kcio. Ha ero ocHOBe mMOCTpOUTH

MIPU3HAKY JEJIMMOCTH HA COCTABHBIE YNCIIA BTOPOIO JECATKA, TPETHETO JEeCATKA

77. Onucarh pa3auyHbIE CIyyau, BOSHUKAIOLIME B MPOIECCE M3MEPEHUS JJIMHBI OTPE3KOB.
[IponmttocTpupoBaTh NpUMEPAMU  CUTyallMd, KOIJla BO3HUKAeT HEOOXOJWMOCTbh pacIIMpEHUs
MHOYECTBA HATypPaJIbHbIX YHCE

78. laTte ompeneneHue moHATUS ApoOu. Onucath, B 4eM 3aKJIFOYAECTCSI OC-HOBHOE CBOWCTBO
IpoOU U KaKOBO €r0 MPaKTUYECKOe MpUMEHEHHEe?

79. JlaTb ompezeneHue MOHATHS MOJIOKUTEIBHOIO PallMOHAIBHOTO yucia. CpaBHUTH JaHHOE
ONpEJEIEHUE C ONPEAEIIEHUEM IIKOJIBHOIO Kypca MaTEMaTUKHU

80. MHOK€ECTBO MOJIOKUTEIbHBIX PALMOHAIBHBIX 4Hncel. JlaTh ompenesieHue OTHOLICHHS
MOPsIIKa HA MHOKECTBE MOJIOKUTEIBHBIX PAlMOHAIBHBIX YHCEI U OMUILNUTE €T0 CBOMCTBA

81. ChopmynupoBaTh  aaroOpuTMbl  BBIIOJHEHHMS  apUPMETHUYECKUX  Omepanuil  Haj
MOJIOKUTEIBHBIMU PALIMOHAIBHBIMY yuciaMi. OO0CHOBATh 3aKOHBI ATUX ONepauil

82. PackppITh cBOMCTBA MHOXKECTBA MOJIOKHUTEIBHBIX PALlMOHAIBHBIX YUCEI

83. OxapakTepu30BaTh OCHOBHbIE BUbI 3314 Ha APOOU U OMHUCATh CIIOCOOBI UX PELICHUS

84. Hatb ompezneneHue TMOHATHS JecATHUHOM 1pobu. CdopmyaupoBaTh aarOpUTMBbI
BBITIOJTHEHUS apu(METHUECKUX AeMCTBUI HaJl HUMH

85. Onucath mnepeBoj OOBIKHOBEHHBIX JApoOe B JeCATUYHBIE U JECATHUYHBIX — B
OOBIKHOBCHHBIC

86. CdhopmynmpoBaTh U A0Ka3aTh TEOPEMY O BO3MOXKHOCTH TPEJCTABICHUS OOBIKHOBEHHOM
Ipo0u B BUJI€ KOHEYHOU NECITUUHON

87. OxapakTepu30BaTh OCHOBHBIE BHUJbI 33aJad Ha NPOLEHTHl M OMUCATh CHOCOOBI HX
pemeHus. ConocTaBUTh 3aJ]a4ui Ha IPOLIEHTHI U 33a4 Ha IpoOu

88. Onucarh crnoco0 TMONyuyeHUs: OECKOHEUYHBIX MAECATUYHBIX MEPUOJUYECKUX JpoOeit.

CdhopmynunpoBaTh alrOPUTM MPEACTABICHUS OECKOHEYHOM NECATUYHON MEpUOAUYECKO ApoOu B BHUIE
OOBIKHOBEHHOH Jpo0u

89. JlaTh onpeneneHe 1 OnucaTh MyTH BOZHUKHOBEHUSI HPPALIMOHATBLHBIX YHCET

90. JlaTe ompeneneHue MOHATHS TOJIOKUTEIBHOTO JACHCTBUTEIBHOTO 4YHucia. MHOXKECTBO
MOJIOKUTENBHBIX JCHCTBUTENbHBIX YHceNl. JlaTh ompeneneHrne OTHOLIEHHUS MOpsIKa Ha MHOXXECTBE
MOJIOKUTENBHBIX IEHCTBUTENBHBIX YHCET.

91. CdhopmynupoBaTh anropuTMbl apuYMETHUECKUX ONepanuii HaJ MOJOXKHUTEIbHBIMU
NEeNUCTBUTENbHBIMU rciiaMu. OO0CHOBATh 3aKOHBI ATUX OIEpaIuil.

92. JlaTh onpeneneHre OTpULAaTeNbHbIX Yucesl. Moaynb 4ncia, €ro CBOMCTBA.

93. 'eomeTpuueckass HHTEpHIpeTansi MHOXKECTBAa JEHCTBUTENBHBIX uyHcel. YwuciaoBble
MHOJKECTBA.

94. PackppbITh cBOMCTBa MHOKECTBA JEHCTBUTEIBHBIX YUCEN.

Tpemuii cemecmp (Ixzamen, IIK-1)

1. JlaTh ompeneneHue YMCIOBOTO BBIPAKEHHSI W ero 3HaueHus. COMOCTaBUTH pa3IuvHbIC
MyTH HAXO0XJEHUS YHMCIOBOrO BbIpaxkeHHs. [IpuBecTH KOHKpETHBbIE MpUMEpbl M3 HAuyalbHOTO Kypca
MaTEeMaTHKH.

2. JlaTe ompezeneHue YMCIOBOTO PaBEHCTBA M HepaBeHCTBA. OxapakTepu3oBaTh CBOMCTBA
YHCIOBBIX PABEHCTB M HeEpaBeHCTB. llpuBecTH KOHKpETHbIE MpHUMEpPhl W3 HAYaJbHOTO Kypca
MaTe€MaTUKH.

3. Jlate ompenenieHde BbIpaKEeHUS C mnepeMeHHoW. (OxapakTepus3oBaThb €ro 00JacTh
omnpenaeneHus. [IpuBecTu KOHKPETHBIE MPUMEPHI U3 HAUAIbHOI'O Kypca MaTEMaTHKH.

4. [Tpoananu3upoBaTh BHIBI TOXAECCTBEHHBIX IpeoOpa3oBaHMi  BbIpakeHui. JlaTb
OTIpe/IeTICHUE TOXK/IECTBA.



5. Jlatb ompenenenue yucioBoil ¢pyHkiuu. OxapakTepru3oBaTh ee 00JacTh ONpeneTeHHs U
MHOXECTBO 3HaueHUH. [[prBecTH KOHKpETHbIE MPUMEPHI U3 HAYAIBHOTO Kypca MaTeMaTHKU.

6. PaccmoTpeTs cnocoOsl 3aianus GyHKIMU. [IpomimrocTpupoBaTh MOCTpOeHUE TpaduKoB
Pa3NUYHBIX (YHKIHHA.

7. Oxapakrepu3oBaTh MOHOTOHHOCTh 4HCIOBOW (yHKuuu. IlpuBecTH KOHKpETHBIE
IIPUMEPBL.

8. Jlate ompeneneHue YeTHON M HedeTHOW (yHKIH. COMOCTaBUTH YETHYIO M HEYETHYIO
GyHKIIUH, CPAaBHUTH UX TPadUKU.

0. JlaTe ompeneneHue TPsIMOM MpOMOpHHOHATLHOCTH. OXapakTepus3oBaTh €€ CBOWCTBA.
[Toctpouts rpaduxk.

10. Jlate ompezaeneHue oOpaTHOM HpomoOpLUOHANBHOCTH. OXapaKkTepu3oBaTh €€ CBONCTBA.
[Toctpouts rpadux.

11. Hate onpeneneHue JmHeHON ¢(yHkimuu. OxapaktepusoBaTh ee cBoiictBa. [locTpouTsb
rpaduk.

12. Jlate ompeneneHue KBaapaTuyHOH (yHKimMu. OxapakTepu3oBaTb €€ CBOWCTBA.
[TocTpouts rpadux.

13. Jatb onpenenenne ypaBHeHus. OXapakTepru30BaTh ypaBHEHNE C OJHOW NIEPEMEHHOM.

14. Jlatb ompeneneHre paBHOCWIBHBIX ypaBHEHHMU. [loka3zaThb TEOpeMbl O PaBHOCHUIBHBIX
ypaBHEHUAX. [[porIIIOCTpUpOBAaTh CIEICTBUSA KOHKPETHBIMU MTPUMEPAMHU.

15. Paccmotpers cmocoObl  pemienusi ypaBHeHMi. [loka3ath OCOOEHHOCTH pEIICHUS
YpaBHEHUI B HAYaJIbHOW LIKOJIE.

16. JlaTh onpeneneHue JIMHEMHOIO YpaBHEHHUs C OJHOW mepeMeHHou. [IponeMoHCcTprpoBaTh
rpaduyeckoe pelieHre JMHEHHOT0 YpaBHEHHsI ¢ OIHOM IepeMEeHHOM.

17. Jlatb onpexneneHue KBaJpaTHOro ypaBHeHHMs. OxapaKkTepu30BaTh HEIOJHOE KBAJIpaTHOE

ypaBHeHue. [IpogeMoHCTpUpOBaTh MCHOIb30BaHUE (OPMYJIBI KOpHEH KBaapaTHOTO ypaBHeHHus. JlaTh
ONpENEICHUE IPUBEACHHOIO KBaApaTHOro YypaBHeHMs. Iloka3are CBA3b MEXIy KBaJpPaTHBIM
TPEXUJICHOM M KBAJIPaTHbIM YPAaBHEHHEM.

18. Jlate ornpenenenue OMKBAAPaTHOTO ypaBHEeHUs. [IprBecT KOHKPETHBIE TPUMEPHI.
19. JlaTh onpeneneHre panuoHaIbHOrO ypaBHEeHUs. [IpuBeCT KOHKpETHBIE IPUMEDHI.
20. Jlatb omnpeneneHne ypaBHEHHUS C JAByMs NepeMeHHbIMH. OXapaKTepu30BaThb ypaBHEHUE

nuHuu. [IpuBecTH KOHKPETHBIN NIPUMEpP JTUHEHHOTO YPaBHEHUs C ABYyMs IlepeMeHHbIMU. [locTpouts ero
rpaduk. OxapakTepu3oBaTh ypaBHEHHE OKPY>KHOCTH.

21. Jlate ompezneneHUE HEPABEHCTBA € OAHOM IepeMeHHOH. IIpoaeMoHCTpUpOBaTh
MHOECTBO PEIIEHUI HEPAaBEHCTBA.

22. JlaTe omnpeneneHue paBHOCHIIBHBIX HEPAaBEHCTB. J[OKa3aThb TEOpPEMBI O PAaBHOCHUIIBHBIX
HepaBeHCTBaX. [[poMIIroCTpUpOBATH CIEACTBUS KOHKPETHBIMU IIPUMEPAMU.

23. Jlate omnpeneneHue JIMHEHHOIO HEpPaBEHCTBA ¢ OJHOM nepemeHHoW. [IpuBectn
KOHKPETHBIE IIPUMEPHI

24. Hate ompeneneHue KBaApaTHOro HepaBeHCTBAa. lIpoBecTw wuccinenoBaHume 3HaKa
KBaJIpaTHOI'O TPEXWJICHA.

25. IIponemMoHCTpUpPOBaTh PELIEHHE HEPABEHCTB METOIOM UHTEPBAJIOB.

26. Jlatb ompeneneHue HepaBeHCTBa C JByMs nepeMeHHbIMHU. [loctpouth rpadux

HepaBeHcTBAa. OxapakTepu30oBaTh JIMHEITHOE HEPaBEHCTBO C ABYMs mepeMeHHbIMU. [locTpouts rpaduk
HEPaBEHCTBA C ABYMsI IEPEMEHHBIMHU.

27. JlaTh ompeneneHue CUCTEMbl YpaBHEHHUI ¢ 0JHOM nepeMeHHou. [Toka3aTh MHOXKECTBO €€
pelLIeHUM.

28. JlaTh ompeneneHre CUCTEMbl YPaBHEHUM C IByMs nepeMeHHbIMU. [lokazaTh MHOKECTBO
ee perienuid. [IpoummocTpupoBaTh rpaduueckoe peieHrue CUCTEM YPaBHEHUH C IByMS TIEpEMEHHBIMU.

20. [IponeMoHCTpUpOBaTh METOABI PEIICHHS CHUCTEMbI JIMHEHHBIX YpPAaBHEHUW C JBYMS

MEPEeMEHHBIMHU (ITO/ICTAHOBKA, CIIOKEHUE, TPapUIECKH).
30. JlaTb onpeneneHre COBOKYITHOCTH ypaBHeHUH. [loka3aTh MHOKECTBO €€ peIlICHHI.



31. JlaTb omnpeneneHre CUCTEMbI HEPABEHCTB C OJHOM nepeMeHHoM. [lokazaTh MHOKECTBO €€
peLieHui.

32. JlaTh ompeneneHne CUCTEeMbl HEPABEHCTB C JIByMs IepeMeHHbIMU. [Toka3aTh MHOXKECTBO
ee pemenuid. [IpogemMoHcTprupoBath rpaduueckoe pelieHre CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.
33. JlaTb onpeneneHrne COBOKYIHOCTH HepaBeHCTB. [loka3aTh MHOYKECTBO €€ PEIICHUH.

34. JlaTe ompeneneHne TEOMETPUYECKOW (HUrypbl Kak MHOXECTBO ToueK. (COIoCTaBUTH
oTpesiensieMble U HeonpeAensieMble MOHATHs reoMeTpun. OXapaKkTepru30BaTh aKCHOMBI T€OMETPHUH.

35. JlaTh ompeneneHWe IUIOCKMM TE€OMETPHYECKHUM (UrypaM, € KOTOPBIMH Yydalluecs
3HAKOMSATCS B HAYANBHBIX Kaccax. COMOCTaBUTh X YHCIOBBIE XapaKTEPUCTUKH.

36. Hate omnpeneneHus OTpe3Ka, JOMaHOM JMHUHM, yria. ConocTaBUTh BHJbBI  YIJIOB.

[IpousmttocTpupoBaTh U3MEPEHHUE YIIIOB.

37. Jatp ONpPEACIICHUE  TPEYTOJbHHKA. CormocTaBuTh BUIBl  TPEYTrOJbHUKOB.
OxapakTepu30BaTh HAXOXKJICHUE MEpUMETpa U IUIONIaau TpeyroiabHuka. [{okazars Teopemy Iludaropa.
[TocTpouTh TPEyroiabHUK MO TPEM CTOPOHAM.

38. Jlate ompeneneHue 4eTbIpexyrojbHuKa. CONOCTaBUTh BUIbl UYETHIPEXYTOJIbHUKOB.
OxapakTepu30BaTh HAXOXKECHUE NTEPUMETPA U IUIOIIAIN PA3TUYHBIX YETHIPEXYTOJIbHUKOB.
39. Hlate ompenenenus OKpyXHOCTH, Kpyra. ComocTaBuTh paauyc W auamerp. Jlate

ompezeneHue cexkropa. Oxapakrepu3oBaTh BIUCAHHbIE U ONMUCaHHbIE (UTyphl. PaccMoTpeTh B3anMHOE
MOJIO’KEHUE OKPYKHOCTEH Ha MIOCKOCTH.

40. Jlatb ompeneneHrne MpOCTPAHCTBEHHBIX T@OMETPUUECKUX (DUTYP, ¢ KOTOPBIMH yUaIHecs
3HAKOMSATCS B HaYaJIbHBIX KjaccaX. COmoCTaBUTh UX YHCJIOBBIE XapaKTCPUCTHKH.
41. Jate  ompenenenue — BenwuuwHBL.  [IpogeMOHCTpUpOBATH  CBOWCTBA  BEJIWYMH.

OxapakTepu30BaTh Mpoiecc u3MepeHus: BeMnuuHbl. CONOCTaBUTh CKAJSPHBIE M BEKTOPHBIC BETUYMHBI.
[TokazaTh HaXOXKJEHUE YUCIEHHOTO 3HAYEHUS BETUYHHBI.

42. PaccmoTpeTh UCTOpHIO pa3BUTUSL CUCTEMbl €AMHMI] BelMWYMH. (OXapakTepu30BaTh
METpUYECKYI0 cucTeMy Mep. [IpogeMoHCTprupoBaTh MEXAYHAPOIHYIO CUCTEMY €IMHUILL.

43. Jatb ompeneneHue JUIMHBI OTpe3Ka Kak CKasIpHOW BennuuHbl. [IpommmtoctpupoBaTh
CBOMCTBA JJIMHBI OTpe3ka. JlokazaTb OJHO M3 CBOMCTB. IIpoIeMOHCTpPHpPOBATH IPOLECC H3MEPEHUS
JUTHHBI 0Tpe3ka. ComnocTaBUTh eMHUIBI JUTHHBL. [loka3aTh X B3aUMOCBS3b.

44. Hate ompenenenne rmiomaan (urypsl. [IpormyutrocTpupoBaTh €€ OCHOBHBIE CBOWCTBA.
[IponemMoHCTpUpPOBAaTh pa3IUYHBIE CMOCOOBI W3MepeHus tiomanu ¢uryp. PaccMorpeTs eauHUITBI
TUIOLIA/IH.

45. ConocTaBUTh paBHOBEIIMKHE M paBHOCOCTaBJIEHHbIE (pUryphl. [laTh onpeseneHue paBHbIX
¢uryp.

46. PaccmotpeTs 1ieHy, KOIMYeCTBO, CTOMMOCTB TOBapa. IIpogeMoHCcTprpoBaTh 3aBUCUMOCTD
MeXy HUMU. [IpuBecTH KOHKpETHbIE IPUMEPHI U3 HA4YaIbHOIO Kypca MaTEMaTHKU.

47. JlaTe ompeneneHue BpPEMEHHM KaK CKaJspHOW BEIMYHMHBL. PaccMOTpEeTh MPOMEXKYTKH

BPEMEHM, €IUHMIIBI BpeMeHH. [Ioka3aTrh 3aBUCMMOCTb MEXAY CKOPOCTBbIO, BPEMEHEM M IPOWJICHHBIM
IIyTEM [P PABHOMEPHOM IPSAMOJIMHENHOM JBMKEHUH. PaccMOTpeTh penieHue 3a1a4 Ha JBUKCHHUE.

48. JlaTb ompeneneHrue Macchl KaK CKaIIpHOM Beau4MHbL. [IpormiutocTpupoBaTh €€ OCHOBHBIE
cBoiicTBa. [IpogeMoHCTpUpPOBaTh CIOCOOBI M3MepeHus: Macchl. COMOCTaBUTh €IMHMIIBI MacChl. [lokazaTh
3aBHCHMOCTb MEXKy MacCOH, IEHOW U CTOMMOCTBIO. PaccMoTpeTs pelenue 3anau.

8.4. Memoouueckue mamepuanvl, onpeoenarwuiue nPoueodypbl OUEHUBAHUA 3HAHUIL,
YMeHuill, HAGbIKOE U (unu) onvima OeamelbHOCHMU, XAPAKMEPUIYIOUWUX Imansvl GHopmuposanus
KomnemeHuyui

[TpomexyTouHas aTTecTanus MPOBOAUTCS B popMe dK3aMeHa.

DK3aMeH TO0 [UCHUIUIMHE WM €€ YacTH HMEET IeJb OIEHUTh C(HOPMUPOBAHHOCTH
OOIIEKYJIBTYPHBIX, MPOPECCHOHANBHBIX M CHEHUAIBHBIX KOMIIETEHIIMHM, TEOPETUYECKYI0 MOATOTOBKY
CTYJI€HTa, €r0 CIIOCOOHOCTh K TBOPUECKOMY MBIIIJICHHUIO, TPUOOPETEHHBIE UM HABBIKH CAMOCTOSATEIHHON
paboThl, yMEHHUE CHUHTE3UPOBATH MOTYUYEHHBIC 3HAHUS U TMPUMEHSTh UX MPH PEIICHUU MPAKTUUECKUX
3ajad.



[lpn OamIbHO-pEHTUHIOBOM KOHTpOJE 3HAHWI HWTOTOBAas OICHKA BBICTABISETCS C YYETOM
HaOpaHHOM CyMMBbI OaJIJIOB.

VY CTHBIN OTBET Ha DK3aMEHE

ITpu onpeneneHnn ypoBHS JOCTHKEHUH CTYJICHTOB Ha K3aMeHe HeoOX0IuMo obpaiaTh ocoboe
BHMMAaHHE Ha CJIEyIOLIEe:

—J1aH IIOJIHBINA, Pa3BEPHYTHIA OTBET HA ITOCTABJICHHBINA BOIIPOC;

— MOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAaHUM 00 0OBEKTe, MPOSBIAIOIIASACT B CBOOOTHOM
OIICPUPOBAHUU IOHATUSAMHU, YMEHWM BBIJEIUTH CYLIECTBEHHBIE M HECYLICCTBEHHBIC €r0 IPU3HAKH,
[IPUYMHHO-CIIEACTBEHHBIE CBS3H;

—3HaHHe 00 OOBEKTE JAEMOHCTpHUpYETCs Ha (DOHE TOHMMAHHUS €r0 B CUCTEME NAaHHOW HAyKH U
MEXKIUCIUIUIMHAPHBIX CBA3EH;

— oTBeT (opMysupyeTcs B TEPMHMHAX HAyKH, H3JI0KEH JMTEPaTypHBIM S3bIKOM, JIOI'MYEH,
JIOKa3aTelIeH, IEMOHCTPUPYET aBTOPCKYIO NO3ULIMIO CTYICHTA;

—TE€OPETUYECKUE TOCTYJIAThI TOATBEPKIAIOTCS IPUMEPAMH U3 TIPAKTHKH.

Tectnr

[Ipu ompenelleHUH YPOBHS JTOCTHXKCHHWHA CTYJIEHTOB C TIOMOIIBIO TECTOBOTO KOHTPOJIS
HeoOXxoauMo oOpamatk 0co00e BHUMaHKE Ha CIIEAYoIIee:

— OLIGHUBAETCS TIOJHOCTHIO MPABUIIBHBIN OTBET;

— Ipero/aBaTeseM JOJKHA OBITh OIpeleieHa MaKCUMaibHas OIIeHKAa 32 TECT, BKIIFOUAIOIIUI
OTIpEIeTIEHHOE KOJIMYECTBO BOIIPOCOB;

—Mpeno/iaBaTeieM MOXKET ObITh ONpeeNieHa MaKCUMAalIbHasl OIICHKA 3a OJIUH BOIPOC TECTa;

—TI0 BOIIPOCaM, TPeTyCMaTPUBAIONIMM MHOXCCTBCHHBINH BBIOOpP MPABWIBHBIX OTBETOB, OIICHKA
OTIPEIEISACTCS UCXO/Is U3 MAKCUMAJILHOM OIICHKH 33 OJMH BOMPOC TECTA.

[TucemenHast KOHTpoOJBHAsS paboTa

Bunel  KOHTpPOJBHBIX  paboT: ayAMTOpPHBIE, JIOMAlllHWE, TeKyIue, HK3aMEHAI[OHHBIE,
MUChbMEHHBIE, TpaduvecKue, MpaKTUIecKue, (ppoHTaIbHbIC, UHAUBHIyAIbHBIC.

Cucrema 3a1aHUN TUCHMEHHBIX KOHTPOJIBHBIX pa0OT JOMHKHA:

— BBISIBJISITH 3HAHUS CTYACHTOB 10 ONPEICICHHON JUCIUIUINHE (pa3aeny TUCIUIIINHEI);

— BBISIBJISITh HOHMMAHHUE CYIIHOCTH U3y4a€MbIX IIPEIMETOB U SBJIICHUW, UX 3aKOHOMEPHOCTEH;

—BBISBIIATE YMEHHE CAMOCTOSITEIILHO JIeIaTh BHIBOIBI M O0O0IICHHS,

—TBOPYECKH MCTIOIB30BaTh 3HAHUS U HaBBIKH.

TpeGoBaHusI K KOHTPOJIBHOM paboTe MO TEMATHUYECKOMY COAEPKAHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Takxe KOHTpOJIbHBIE Pa0OTHl MOTYT BKIIIOUATh MepEeYeHb MPAKTUYECKUX 3aJaHUH.
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UepnoycoBa; MunuctepcTBo o00pa3oBanus u Hayku Poccuiickoit @enepammu, Enenxuit
rocyJaapcTBeHHbI yHuBepcutrer uM. WM. A. bynuna, Kadenapa marematnku W METOOUKH €€
npenogasanus. — Enen : Eneuxuii rocynapctBennslil ynusepcurer uM. 1. A. bynuna, 2016. — Y. 1. —
198 c. : rpad., un. — ISBN 978-5-94809-817-3. — ISBN 978-5-94809-816-6 ( u. 1) ; To xe
[Dnextponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=498149.



4. Enenkux, . A. Maremaruka : yueoHoe nocooue / M. A. Enenxux, T. M. Cadponosa, H. B.
UepnoycoBa ; MuHHCTepcTBO 0Opa3oBaHusi u Hayku Poccuiickoit ®Denepaunu, Enernkwmii
rocynapcTBeHHbI yHuUBepcuteT uM. W. A. bynuna, Kadempa marematuku u meTomuku eé
npenogasBanus. — Enen : Eneuxuii rocynapcrBennslil ynusepcuretr uM. U. A. bynuna, 2016. — Y. 2. —
144 c. : rpad., mr. — ISBN 978-5-94809-817-3. — ISBN 978-5-94809-896-8 (u. 2); To xe
[Dnextponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=498148

5. KonmoropoB, A. H. Dnementsl Teopun (QYHKIUMH U (QYHKIIMOHAIBHOTO aHaJIM3a
[Dnexrponnsiii pecypc] / A. H. Kommoropos, C. B. ®omun. — M. : ®usmatiur, 2012. — Pexum
nocryma: http://biblioclub.ru/index.php?page=book red&id=82563&sr=1

Jlonoanumenshasn numepamypa

1. I'pec, II. B. Marematuka 1 OakajdaBpoB: YHHUBEPCAIbHBIA KypC IS CTYJICHTOB
TrYMaHHUTapHBIX HampaBieHuil: yueOHoe mocodue / I1.B. I'pec. - 2-e u3z., nepepab. u gom. — Mocksa :
Jloroc, 2013. — 288 c. — ISBN 978-5-98704-751-4 ; To xe [Dnexrponnsiii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=233778

2. I'pec, I1. B. Maremaruka ansa rymanutapuen: OOt kypce : yuebnoe mocodue / I1. B. I'pec. —
2-e u3n., nepepad. u gon. — Mockaa : Jloroc, 2009. — 288 c. — (HoBas yauBepcurerckas Oubiamorexa). —
ISBN 978-5-98699-113-9; To xe [Dnextponusiii pecypc]. — UR http://biblioclub.ru/index.php?
page=book&id=89783

3. Maremaruka. CoopHuk 3amau [Tekct] : yueb. mocoOue aJis CTYICHTOB YUPEKICHHUMA BBICII.
npod. obpazosanwust / JI. I1. Croiinosa, E. A. KonoGeesa, T. A. KonoOeeBa u 1p. — M. : Axanemus, 2012.
—238c.

Matemaruka. COOpHHK 3a/1a4 [TeKCT] : yueb. mocoOue Tl CTyICHTOB YUPEKIACHHIA BBICIIL. TIPOQ.
obpazoBanms / JI. I1. Croiinosa, E. A. Konobeepa, T. A. KonobeeBa u nip. - 2-¢ u3z., crepeoturn. — M. :
Axanemus, 2013. — 238 c.

10. Ilepeuens pecypcos ungopmayuonno-meneKomMmyHuKkayuonnou cemu «Mnumepnemy

1. http://dic.academic.ru/contents.nsf/enc_mathematics/ - MaTematuueckas SHIUKIONEIS

2. http://school-collection.edu.ru/catalog/rubr/637182ba-dacb-8e36-95ad-763207381e44/ -
CrnoBapb-CrpaBOYHUK MOHATUH U (PAKTOB SJIE€MEHTAPHON MaTEeMaTHKU

3. https://www .krugosvet.ru/enc/matematika - Duruxionenus «Kpyrocser» (Martemaruka)

4.  www.mathnet.ru - O0mepoccuiickuii MaTeMaTH4eCKui opTal

5. http://mat-game.narod.ru/ - MaTemaruueckasi THMHAacTHKa (MaTeMaTHYECKHUE 3a7aul pa3HbIX
THUIOB (JIOTUYECKHE, TEOMETPHUYECKHE, aareOpandeckue, Ha MPOLEHTHI, C LEIbIMU YHUCIIaMH))

11 Memoouueckue yKazanusa 00y4arouyumcsa no 0C80EHUI0 OUCUUNIUHBL (M0OOY1)

[Ipu ocBoeHMM MaTepuasa AUCUUIUIMHBI HEOOXO0AUMO:

— CHJIaHI/IpOBaTb 158 pacnpeﬂeJme BpeMSI, HGO6XOI[I/IM06 JUIA I/I3y‘-IeHI/I$I JUCHUITIINHBI,

— KOHKpCTI/ISI/IpOBaTI) JJIA C€6$[ IIJI1aH I/I3y‘-ICHI/I$I MaTepI/IaJ'Ia;

— O3HAaKOMHUTBHCSI C OOBEMOM U XapaKTepOM BHEAYJUTOPHOM CaMOCTOATENbHOM paboThl A
ITOJTHOIICHHOI'O OCBOCHUA Ka)KHOfI 13 TCM OUCHUIIIINHBI.

AnropuTM pabOThI HAJT KaXKIOW TEMOM:

— I/I3y‘-II/ITe COI[Cp)KaHI/Ie TEMblI BHaA4YaJIC IIO HGKI_II/IOHHOMy MaTepI/IaJIy, a 3areM I10 I[pyrI/IM
HCTOYHHUKaM,

— TPOYUTANTE JAOMOITHUTEIBbHYIO JIUTEPATYPy U3 CIUCKA, MPEIIOKEHHOTO MIPETI0IaBaTeIeM;

— BBIIIUIIUTEC B TeTpaZ[I) OCHOBHBIC KaTeFOpI/II/I 158 HCpCOHaHI/II/I 10 TEME, I/ICHOJII)3y51 HGKHHOHHBIﬁ
MaTepI/IaJ'I i CJ'IOBapI/I, YgTO IIOMOXKET 6BICTp0 HOBTOpI/ITI) MaTepHan HpI/I IIOATOTOBKEC K 3aquy;

— COCTaBbTE KPAaTKW{ TUIAaH OTBETAa IO KaXJIOMY BOIIPOCY, BRIHOCUMOMY Ha OOCYXJICHHE Ha
J1a00paTOPHOM 3aHSITHH;

—BBIYYHUTE ONPECICHHUS TEPMHUHOB, OTHOCSIIIUXCS K TEME;

— TpoayMaiiTe MpUMEPhI  UJUTIOCTPAIIMH K OTBETY 110 U3y4aeMoil TeMe;

— moadepuTe LUTAThl yUEHBIX, OOIIECTBEHHBIX JAeATesIeH, MyOIUIMCTOB, YMECTHBIE C TOYKHU
3peHus 00CyKIaeMOi IPOOIIEMBI;

— HpOI[yMI:IBEIfITC BBICKAa3bIBaHUA II0 TEMaM, HpeI[J'IO)KeHHI)IM K na60paT0pHOMy 3aHATHUIO.
Pexomenmanmu mo pabote ¢ TuTepaTypoi:


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

— O3HAaKOMbBTECh C AHHOTAIUSIMU K PEKOMEHJIOBAHHOHM JIMTEpAaType U OMNPENEIUTE OCHOBHOM
METO/]I U3JI0’KEHUS MaTepuala TOro UM MHOIO HCTOYHUKA;

— CcOCTaBbTe COOCTBEHHbIE aHHOTALMHU K APYTUM MCTOYHMKAM Ha KapTOYKaX, YTO MOMOXKET MpPHU
MOJTOTOBKE pedepaToB, TEKCTOB peueil, MpHu MOArOTOBKE K 3a4eTy;

— BbIOEpUTE T€ UCTOUHUKH, KOTOpPBIE HanboJee MOAXOAT A1 U3YUEeHHUS KOHKPETHON TEMBI.

Bo Bpems mMOAroTOBKM K MPAaKTHYECKUM 3aHATUSAM CTYIEHTY CIeAyeT oOpaTuThCcs K
c(OpPMYITMPOBAHHBIM K KaXKJIOMY MOJYJIIO / TEME COOTBETCTBYIOLIMM BOIIPOCAM U 3aJaHUsAM. 3Hasl TeMY
MPAaKTUYECKOTO 3aHATHsI, HEOOXOAMMO TOTOBUThCS K HeMmy 3a0maroBpeMeHHO. st >¢dexTHBHOMN
MOJITOTOBKU CTYJIEHTY HEOOXOJMMO UMETh METOAMYECKOE PYKOBOJCTBO K MPAKTUUYECKOMY 3aHATHIO. B
mpeiaraeMblX IUIaHAX [POBEIEHUS 3aHATHIM 3aJaHus JJi1 CaMOCTOSITENbHOM paboThl CTYIEHTOB
BBICTYIAIOT B KAYECTBE JIOMAIIIHETO 3aJJaHusl, 0053aTEIBHOTO AJIsl BBITIOTHEHMS.

12. Ilepeuensv ungpopmayuonnvix mexnono2uii

Peanuzamus ydeOGHOW mporpamMmbl oOecrieduBaeTcsi JOCTYNIOM KaXKIOro CTyAEHTa K
MH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOW Oubimoreke M ceTeBbIM pecypcam Murepuer. s
ucnionb3zoBanus KT B yueOHOM mporiecce UCIoNb3yeTcs TporpaMMHOe o0ecrieueHne, Mo3BOJISIONIee
OCYILECTBIISATh TIOUCK, XpaHEHHE, CUCTEMAaTHU3allMI0, aHAJIU3 U MPE3CHTAI0 MWHPOPMALIUHU, SKCIIOPT
nHpopManuu Ha HU(pPOBbIE HOCUTENHU, OPTaHU3AIMIO B3aUMOJICHCTBUS B pealbHON W BUPTYaJbHOM
o0pa3oBaTenpHOM cpejie.

WnnuBuayanbHble pe3yibTaThl OCBOCHHS AMCLUUIUIMHBI CTyJ€HTaMU (UKCUPYIOTCS B
AJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTENILHON Cpefie YHUBEPCHUTETA.

11.1 IlepeyeHb MPpOrpaMMHOIO od0ecrevYeHu st
(o0OHOBJIEHHE NIPOU3BOAUTCS 110 Mepe NMOSIBJIeHNS HOBBIX BEPCHH NPOrpaMmbl)

1. Microsoft Windows 7 Pro
2. Microsoft Office Professional Plus 2010
3. 1C: Yuusepcurer [IPOD

11.2  IlepevyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
(oOHOBJIEHHE BBINOJIHAETCS eKeHeleIbHO)

1. TapanTt Dkcnept (ceTeBas)
2. CnpaBouHas npaBoBast cucrema «Koncynsrantl Imroc»
113 Ilepeuenb coBpeMeHHBIX NPO(deccHOHATBHBIX 023 JAHHBIX

1. IIpodeccnonansHas 6a3a qaHHBIX «OTKpBITEIE JaHHBIE MUHKCTEpPCTBA 00pa30BaHUS U HAYKU
P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. IlpodeccuonansHast 6a3a maHHBIX «llopTam OTKPBITHIX NaHHBIX MUHHCTEPCTBA KYJIBTYPHI
Poccutickoii ®eneparuny» (http://opendata.mkrf.ru/)

13. Mamepuanvno-mexuuueckoe obecneuenue OuCyUnIunsl (Mo0yns)

Jiis  mpoBeieHUs — ayQUTOPHBIX  3aHATHMM  HEOOXOAMM  CTaHJApTHBIM  Habop
CTHEeMAIN3UPOBaHHONW y4eOHOW Mebenu M y4eOHOro oOOpyAOBaHHS, a TaKKe MYJIbTUMEIUHHOe
o0opyJOBaHUE JJs JEMOHCTpAlMM Mpe3eHTauuil Ha Jekuusx. s mpoBeleHHs MPAaKTUYECKUX
3aHATHH, a TaKXKe OPraHU3alUN CaMOCTOATENBHOM pabOThl CTYJICHTOB HEOOXOAMM KOMITBIOTEPHBIH
KJ1acc ¢ paboyuMu MecTaMH, 00ecrieuBaroIUMU BbIX0 B VIHTepHeT.

WuavBuayanbHble  pe3yslbTaThl OCBOCHHUS JUCHUIUIMHBI (UKCUPYIOTCS B  OJIEKTPOHHON
MH(POPMALMOHHO-00pa30BaTENbHOM Cpe/ie yHUBEpCUTETA.

Peanuzanus yueOHOM mporpamMmbl  00eCHeuMBaeTCs JIOCTYIIOM KaXJOTO CTYyAEHTa K
MH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHON Oubimorexke M ceTeBbIM pecypcam Murepner. s
ucnonb3oBanuss KT B yyeOHOM mporecce HEOOXOAMMO HaJIMYUe MPOrpPaMMHOTO OOecTeyeHHs,
MIO3BOJISIOIIET0 OCYLIECTBIATh NOUCK MH(opManuu B cetu VMHTepHET, cucTeMaTU3aluio, aHalu3 U
MIPE3CHTAINI0 HH(OPMAIHH, SKCTIOPT HHPOPMALIUN HA U(PPOBBIC HOCUTEINH.

Yuebnas ayoumopus ona npogedenus 3aHAmMull 1eKYUOHHO20 MUNA, 3AHAMULN CEMUHAPCKO20
muna, 2pynnoevix U UHOUBUOYATIbHBIX KOHCYIbMAYUL, MeKyuje2o0 KOHMPOs U HPOME’CYMOYHOU
ammecmayuu.


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

[TomemnieHue yKOMITJIEKTOBAHO CHEIHMATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEICTBAMU
oOy4eHus.
OcHoOBHOE 060pyI0BaHUE:
Habops! geMoHCTpanioHHOTO0 000pYyAOBaHUSA: aBTOMAaTH3MPOBaHHOE pabodee MECTO B cocTaBe (KOMIIBIOTED,

MPOEKTOp, MHTEPAKTUBHAS I0CKA), aBTOMAaTH3UPOBAHHOE paboyee MECTo 00YJarONINXCsl B COCTaBe (KOMITBIOTED —
10 mt.).

YyeOHO-HarISIIHBIE TOCOOUS:
IIpe3zenranuu.

Tomewenue ona camocmosamenvHol pabomei.

[ToMenieHne YKOMIUIEKTOBAHO CIICIHATM3UPOBAHHON MEOENbI0 U TEXHHYECKHUMH CPEICTBAMU
o0ydeHusl.

OcHoBHOE 000pyIOBaHUE:!

ABTOMaTH3UpOBaHHOE paboyee MeCTO B COCTaBe (MEPCOHATBHBIA KOMIBIOTED C
BO3MOJKHOCTBIO TOAKIIOUCHHS K ceTH «VIHTepHeT» W 00eCleYeHHEeM JIOCTyNa B JIIEKTPOHHYIO
nH(pOPMaIIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA — 3 IIT.)

YyeOHO-HarIsIIHBIE TOCOOHUS:

IIpe3zenranuu.

Tomewenue ona camocmosamenvHol pabomeoi.

UuTanbHbIN 3aI1.

[TomernieHne YKOMIUIEKTOBAHO CIICIMATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEICTBAMU
oOydJeHwus.

OcHOBHOE 000pyIOBaHUE:

KommbioTepHas TeXHUKa C BO3MOXHOCTBIO TMOAKIIOUEHHA K ceTh «MHTepHeT» U
o0ecreyeHneM JI0CTylla B 3JIEKTPOHHYI0 MH(OPMAIMOHHO-00pa30BaTEeNbHYIO Cpelly YHUBEPCUTETa
(kommproTep 10 mT., TPOEKTOp € SKpaHOM | MT., MHOTO(PYHKIIMOHAIBHOE YCTPOWCTBO 1 mmIT.,
npuHTep 1 mr.)

YyeOHO-HarIsIIHBIE TOCOOHUS:

Y4eOHUKM M y4eOHO-METOJUYeCKHe MOocoOus, NEePUOAMUYECKUE H3/IaHusl, CIIpaBOYHAs
JauTepaTypa.

CreHapl C TeMATUYECKUMU BBICTABKAMH.

Tomewenue ona camocmosamenvHol pabomeoi.

UuTanpHbIN 3211 3JIEKTPOHHBIX PECYPCOB.

HOMCIJ_[CHI/IG YKOMILJICKTOBAHO CHCHH&HH?»HPOB&HHOﬁ MG6€HBIO U TCXHUYCCKUMU CpCACTBAMU
oOydJeHwus.

OcHoBHOE 000pyTOBaHUE:

KommbioTepHasi TeXHUKa C BO3MOXHOCTBIO TMOAKIIOUEHHA K ceTh «MHTepHeT» U
o0ecrieueHreM JIOCTyna B 3JEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTENbHYIO CpElly YHHBEPCUTETA
(kommproTep 12 MIT., MYJIBTUMEIUUHBI MPOEKTOP | 1MIT., MHOTOQYHKIIMOHAIBHOE yCTPONUCTBO 1 IIT.,
npuHTep 1 mr.)

YyeOHO-HarISIIHBIE TOCOOUS:

[IpesenTaunu

DNEeKTPOHHBIC TUCKH C YICOHBIMU U YI€OHO-METOINYECKUMH TTOCOOUSMU.
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