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AHHOTaIMA
AHHOTaIMs K pabodeil mporpamme 1o Mmarematuke 5-9 kiacc Ha 2021-2022
y4eOHBIN roj
PaGouas nmporpamma no yueoHomy npeamery «MaremaTtuka» ass 5-9-x Ki1accoB

COCTaBJICHA Ha OCHOBE: OCHOBHOM 00pa3oBaTeIbHOM NporpaMMbl Ha 6asze
denepaibHOrO roCyAapCTBEHHOTO 00pa30BaTEIBHOTO CTaH1apTa OCHOBHOTO
obmiero oopaszoBanust; yueoHoro miiana MIIXII npu PAX, kanennapHoro
rpaduka padotsl Ha 2021-2022 yueOHBIN TOA.

Llenu u 3agauu:
- OBJIaJICHHE CUCTEMON MAaTeMaTUYECKUX 3HAHUW U YMEHUM, HEOOXOAUMBIX IS
MIPUMEHEHUS B MPAKTUYECKON JEATEIbHOCTH,

- U3Y4YE€HUS CMEXHBIX JUCHUIUIUH, MPOAOJIKEHUSI 00pa30BaHus; -
WHTEJUICKTYabHOE pa3BUTHE, (DOPMHUPOBAHNE KAYE€CTB JTUIHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJIsl TIOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX
MaTeMaTUYECKOU JIEATEIIbBHOCTH: SICHOCTU U TOYHOCTH MBICIIH, KPUTUYHOCTH
MBIIUIEHUS, UHTYULIUH, JOTHYECKOTO MBIIUIEHUS, 3JIEMEHTOB allTOPUTMUYECKON
KYJbTYPBI, IPOCTPAHCTBEHHBIX MPEICTABICHUHN, CIOCOOHOCTHU K MPEOI0TICHUIO
TPYAHOCTEN;

- (opMupoBaHue NpeIcTaBICHUN 00 UEIX U METOJIaX MaTeMaTHKU KaK
YHUBEPCAIBHOTO S3bIKa HAYKU U TEXHUKHU, CPEACTBA MOJCITUPOBAHUS SIBJICHUN U
MPOIIECCOB; - BOCIIUTAHUE KYIbTYpPbl JUYHOCTH, OTHOIIICHUS K MAaTEMAaTHKE KaK K
4acTU 00IIEYEIIOBEUECKON KYIbTYpbl, UTPaIOIIEi 0COOYIO pOJib B OOIIIECTBEHHOM
Pa3BUTHH.

[Iporpamma o maTeMaTUKe COCTaBJIeHa Ha 0CHOBe DyH1aMEHTaIBHOTO sIpa
coJiepkaHus o01ero oopazoBaHusi, TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
o0pazoBaTeILHON TPOTPpaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHusl, TPEACTaBIECHHbBIX
B (henepaibHOM roCyJJapCTBEHHOM CTaH/IapTE OCHOBHOTO 00IIIET0 00pa30oBaHus C
y4€TOM MIPEEMCTBEHHOCTH C [IpuMepHbIMU TporpaMMamu jist 001ero
oOpa3oBaHus 110 MaTeMaTUKe. B Hell Takke yUUTHIBAIOTCS JOMUHHUPYIOUTUE UACH U
nosioxkeHus [IporpamMmel pa3BUTHS U (POPMUPOBAHUST YHUBEPCAIBHBIX YUCOHBIX
JeWCTBUH IS OCHOBHOTO 00111eTr0 00pa3oBaHus, KOTOPbIE 00SCIICUNBAIOT
dhopMUpOBaHHUE POCCUNUCKON TPaKTaHCKOW HICHTUIHOCTH, KOMMYHHUKATHBHBIX
KaueCTB JTUYHOCTHU, U CIIOCOOCTBYIOT (hOPMHUPOBAHUIO KITFOUEBON KOMITETEHIIMH —
yMeHuo yuuthes. Kype MaremaTuku 5-6 kiiaccoB siBsieTcs GyHAaMEHTOM ISt
MaTeMaTU4YECKOro 00Opa3oBaHus U Pa3BUTHUS IIKOJIbHUKOB, TOMUHUPYIOIIEH
(dbyHKITUEH TIPU ero U3y4eHUH B 3TOM BO3PACTE SIBISCTCS UHTEIUICKTYaIbHOE
pazButue ydanuxcs. Kypc mocTpoeH Ha B3BEIIIEHHOM COOTHOIIIEHUH HOBBIX U
paHee YCBOCHHBIX 3HAHUM, 00513aTENIbHBIX U JOTIOJHUTEIIBHBIX TEM JJISl U3YUYEHUSI,
a TAaK)K€ YUYUTHIBACT BO3PACTHBIC M MHANBUIyaIbHbIE OCOOCHHOCTH YCBOCHUS
3HaHUM ydamumucs. [IpakTudyeckast 3Ha4MMOCTb IIKOJIBHOTO Kypca MaTeMaTUKH
5-6 KJIacCOB COCTOUT B TOM, YTO HPEAMETOM €€ U3YUEHUS SIBISIOTCS
MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMUECTBEHHBIC OTHOIIIEHUS PeaJIbHOTO Mupa. B
COBPEMEHHOM OOIIIECTBE MaTeMaTHIeCKasi TOIT0TOBKA HEOOX0IMMa KaXKIOMY
YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCEX chepax YeIOBEUeCKOn
JeaTellbHOCTH. MaTemMaTrKa SIBJIIETCSl OTHUM U3 OMOPHBIX MIKOJIbHBIX MPEIMETOB.



Marematuueckre 3HaHUS U YMEHUS, HEOOXOAUMBI 1711 U3y4eHUs areOpsl U
reoMeTpuu B 7-9 Kilaccax, a TakyKe U3y4eHUsl CMEKHBIX JucUUIUIMH. OTHOU U3
OCHOBHBIX LI€JIEW U3yYECHUSA MATEMATUKU SBIIECTCS PA3BUTUE MBILUICHHUS, IIPEKIEC
BCero, GopMUpOBaHKE a0CTPAKTHOrO MbIUIeHUs. C TOUKU 3pEHUS] BOCIIUTAHUS
TBOPYECKOH JIMYHOCTH, OCOOEHHO BaYKHO, YTOOBI B CTPYKTYPY MBIIIJICHUS
y4aluxcs, KpoMe aIroOpuTMUYECKUX YMEHUHN U HAaBBIKOB, KOTOpPbIE
c(opMyJIMPOBAHBI B CTAHJAPTHBIX IPaBUIaX, (OpMyIax U alrOPUTMAX JAEUCTBUMH,
BOIILJTM 3BPUCTHUYECKHE MPUEMBI KaK 00IIIEro, TaK ¥ KOHKPETHOTO XapakTepa. DTH
npUEMBI, B YaCTHOCTH, POPMHUPYIOTCS IIPU MOUCKE PEIICHUS 3a/1a4 BBICIINX
YPOBHEM CII0)KHOCTHU. B mpoliecce n3yyeHuss MaTeMaTUKHU Takxke (POpMHUPYETCS U
TaKHe KaueCTBA MBILIJIECHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTb U
KPUTHUYHOCTB. )1 ajantanuy B COBpeMEHHOM HH()OPMAIIMOHHOM OOIIIECTBE
BaXXHBIM (DaKTOPOM SIBIISIETCS] POPMUPOBAHUE MATEMATUUECKOTO CTUJIIS
MBILUIEHUS], BKJIIOYAKolIee B ce0s MHAYKLHUIO U JeNyKLHI0, 00001eHIE U
KOHKPETHU3ALUIO0, AHAJIU3 U CUHTE3, KJIAaCCU(UKALIUIO U CUCTEMATU3ALHIO,
abctparupoBaHue U aHajnoruto. O0ydeHre MaTeMaTHKHU 1a€T BO3MOKHOCTb
IIKOJIbHUKAM HAay4YUThCs IUNIAHUPOBATH CBOXO IEATEIIBHOCTD, KpUTUYECKU
OLICHUBATh CBOXO JIEATEIIBHOCTD, IPUHUMATh CAMOCTOSATENIbHBIE PEILICHHUS],
OTCTauBaTh CBOU B3IJIAbI M YOEKIeHUs. B nporecce n3ydeHus: MaTeMaTuku
IIKOJIbHUKU y4aTCsl U3J1araTh CBOM MBICIIU SICHO U UCUEPIBIBAIOILE, TPUOOPETAIOT
HAaBBIKM YETKOI'O ¥ TPAMOTHOTO BBIIIOJIHEHNSI MATEMAaTHUECKUX 3aIMCEN, IPU 3TOM
WCIIOJIb30BaHNE MATEMATUYECKOTO SI3bIKA MO3BOJISAET PA3BUBATH Y YUAIIMXCS
rPaMOTHYIO YCTHYIO U IHCBbMEHHYIO p€4b. 3HAKOMCTBO C UCTOPUEN Pa3BUTHUS
MaTE€MaTUKHU KaK HayKH (OPMUPYET y yUaIIUXCs MPEACTABICHUS O MATEMATHKE
KaK 4aCcTH 00I1I€YEeI0BEUYECKON KYJIbTypbl. 3HAYUTEIbHOE BHUMAHUE B U3JI0KEHUH
TEOPETUYECKOTO MaTepUaia Kypca yJIelsaeTcsl Ero MOTUBALMH, PACKPBITUIO CYTH
OCHOBHBIX MOHATHM, UjeH, MeTo10B. OOydeHHEe MOCTPOCHO Ha Oa3e Teopuun
pa3BUBaIOIIEro 00y4YeHHUs, YTO TOCTUTAETCsI OCOOCHHOCTSIMH M3JI0KEHHUS
TEOPETUYECKOr0 MaTepuasia U yIpa)KHEHUAMH Ha CPABHEHUE, aHAJIU3, BBIACIICHUE
TJIABHOTO, YCTAaHOBJICHUE CBA3CH, Kiaccuukamuio, 0000IIeHne 1
cucremarusanuo. Ocobo aKEHTHPYETCS COAEPKATETbHOE PACKPBITHE
MaTeMaTUYECKUX ITIOHATUH, TOJIKOBAHUE CYIIHOCTH MaTeMAaTUYECKUX METOJ0B U
o0acTu uX MPUMEHEHHUsI, JEMOHCTPALUs BOZMOKHOCTEN MPUMEHEHUS
TEOPETUYECKUX 3HAHUU JUJIS PELIEHUS 3a4a4 PUKIAJHOTO XapaKTepa, HallpuMep,
pelIeHre TEKCTOBBIX 3aa, ICHE)KHBIE U POLEHTHBIE PACYEThI, YMEHHE
MOJIb30BATHCS KOJIMYECTBEHHOW MH(pOpMaLIUEel, PEICTABICHHON B Pa3IUYHBIX
dbopmax, ymeHue «uutaThy» rpapuku. Oco3HaHue 001Iero, CyIIeCTBEHHOTO
ABJISIETCSI OCHOBHOM 0a30i1 JIJ1s1 pellieHus ynpakHeHnd. BaxxHo MpuBOAUTD
JI€TaJIbHBIE MTOSICHEHUS K PELICHUIO TUITOBBIX YIIPAXXHEHUN. DTUM PaCKPbIBAETCS
CyTh METOJA, MOJAXO0/A, PEJIAracTCs alrOPUTM WIIA IBPUCTUYECKAsI CXeMa
peleHns yIpaXxHeHUH ONPEAEICHHOTO TUIIA.



1.IlosicHuTeJIbHAS 3aNMUCKA

PabGouass mporpamma COCTaBJIEHAa HAa  OCHOBe  (helaepasbHOIO
roCyAapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa OCHOBHOT'O 00111er0o 00pa3oBaHus
(nmpuka3z MuHHcTepcTBa oOpa3oBaHus W Hayku Poccuiickoit ®enepanuu  oT
17 nexabpst 2010 r. Ne 1897, npuxa3 MunucrepcrBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®deneparun ot 29 nekabps 2014 1. No 1644 «O BHeceHuu
W3MEHEHHM B TIpuka3 MuHHCTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanuu ot 17 nexadps 2010 r. Ne 1897 «O06 yrBepx)aeHuu ¢eaeparbHOTO
rOCyJapCTBEHHOI0  00pa30BaTENbHOIO  CTaHAApTa  OCHOBHOrO  OOIIEro
oOpazoBanus», [Ipuka3z MunucrepcTa npocserieruns Poccuu ot 11 nexadps 2020
r. Ne 712 «O BHeceHUH U3MEHEHHI B HEKOTOpHIE (efiepanibHble TOCYAapCTBEHHBIC
oOpa3oBaTenbHBIC CTaHAAPTHI 00IMIEr0 O0pa30BaHUSA MO BOMPOCAM BOCITUTAHMS
O0EMIAIOIINXCS»), B COOTBETCTBUU ¢ yueOHbIM TutanHomM HOYY «IIpaBocnaBHbIit
IEHTP HEeNpephIBHOrO 0Opa3oBaHuss BO uMA TmpenojgooHoro Cepaduma
Caposckoro» Ha 2021-2022 yueGHBIN roja, coriiacHO (deaepaibHOMY TEPEUHIO
y4eOHUKOB, yTBepkieHHoMy IIpukazom MunuctepcrBa IIpocsemienuss PO or
23.12.2020 Ne 766 «O BHeceHMH HU3MEHEHMH B (QeaepalbHBI TepeUYeHb
y4eOHUKOB, JOIMYIICHHBIX K HCIOJB30BAHUIO TIPU peald3alliid  HUMEIOIINX
rOCyJIapCTBEHHYIO aKKpeauTaluio oOpaszoBaTenbHbix nporpamm HO, OO, CO
oOpa3oBaHuUs OpraHU3alUsSIMHU, OCYILIECTBIISIOIINMHI o0pa3oBaTenbHyI0
NEATENIbHOCTh, YTBEPKIACHHYIO INpukazoM Munucrepctsa Ilpocsemenus PO or
20.05.2020 r. Ne 254», c yueroMm TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0Opa3zoBaTeIbLHON MPOTpaMMbl OCHOBHOTO o001iero oo6pazoBanuss MIIXII npu
PAX, ¢ WCHOJB30BaHMEM NPUMEPHON MPOrpaMMbl OCHOBHOTO  OOMLIEro
o0Opa30oBaHus 10 MaTEMATUKE U aBTOPCKUX MPOrpaMm HcnoibzyeMbix Y MK.

B ocHOBy JgaHHOW mporpaMmbl TOJOXKEH CUCTEMHO-AEATEIIBHOCTHBIN
noAXoa K 0oO0pa3oBaHWIO, HAMPABJICHHBIH Ha BOCIUTAHUE W Pa3BUTHE KAveCTB
JUYHOCTH, OTBEYAIONINX TPEOOBAHUSM IMOCTPOCHUS COBPEMEHHOTO POCCHIICKOTO
oOmecTtBa  uepe3 GOPMHPOBAaHUSA IEJIOCTHOM KapTHHBI MHpa Ha OCHOBE
MPAaBOCIABHOTO MHUPOBO33PEHUSI W MHUPOBOCIPUSATHS, JHANOra KyJIbTYyp U
YBa)KE€HHS €r0 MHOTOHALIMOHAIIBHOTO COCTaBa

VYueOHbIi IJ1aH MKOIBl HA U3YYCHUE MaTEMaTHUKHU B 5-6 Kiaccax OTBOAUT 5
y4eOHBIX YaCOB B HEJICNIO B TEUCHUE KaX0T0 rojaa ooydeHus, Bcero 340 ypokos.
Ha uzydenue anrebpsl B 7-9 kiaccax oTBoAMTCS MO 3 yaca, a T€OMETPUU — 10 2
yaca B HEJICNII0 B TeYEHHUE KaXA0ro roja ooydeHus , Bcero 306 ypokoB 1o aiareope
u 204 ypoka 1o reoMeTpuu.



Pacnpenenenue y4eOHOTO BpPEMEHH MEXAYy OTHUMHU MNpeAMETaMu
IpeACTaBIECHO B Tabauue.

K1acCh I[Ipeamersl MaTeMaTudeckoro | KommyecTBO 4acoB Ha ypOBHE
IUKJIa OCHOBHOTO 00pa3oBaHUs
5-6 MaTeMaTHKa 340
7-9 Anrebpa 306
['eomeTpus 204
Bcero 850

[Ipenmer «MaremaTnka» B 5—6 KilaccaXx BKJIIOYaeT apu(METUUYECKUH Mate-
puan, B3JEMEHTHl aiareOpbl W TEOMETPUM, a TaKKe 3JIEMEHTbl BEPOATHOCTHO-
CTaTUCTUYECKOW JIMHUU.

[Ipenmer «Marematuka» B 7 — 9 kilaccax BKJIIOYAeT B ce€0s HEKOTOPbIE BOIIPOCHI
apu(MeTUKH, pa3BUBAIOIIME YUCIOBYIO JIMHUIO 5—6 KiaccoB, aiaredpanyeckui
MaTepuai, JIEMEHTapHble (PYHKIMH, DJIEMEHTbl BEPOSTHOCTHO-CTATUCTUYECKON
JVHHH, a TAK)KE TEOMETPUUECKUN MaTepHall, TPAJUIIMOHHO U3y4aloTCs, EBKINI0BA
TE€OMETPHSI, TIEMEHTHI BEKTOPHOM ajare0pbl, reOMETpHUIECKHE MPeoOpa3oBaHMs.

Paznen «Anredpa» BKIIOYAET HEKOTOPBIE BOIPOCHI apU(PMETUKH, Pa3BUBAIOLIUE
YUCJIOBYI0 JIMHUI0O 5—6 KIJIaccoB, COOCTBEHHO alreOpanyeckuii Marepuan,
AIIeMEHTapHbIE (QYHKIUU.

B pamkax ydeOHoro pazmena «['eoMeTpusn» TpaguIlMOHHO H3y4alOTCS EBKIIHU-
JI0Ba T€OMETPHs, JIEMEHTbI BEKTOPHOM anredpbl, reoMeTpruyecKkue mpeodpas3opa-
HUSL.

N3ydyeHne MaTeMaTUKU B OCHOBHOM ILIKOJIE HAIPaBJIEHO Ha JOCTUKEHHE
CIEIYIOIIUX LETICH:

1) B HanpaBiIeHUH JMYHOCTHOTO PA3BUTHUS

* pa3BUTHUE JIOTHYECKOTO U KPUTHUECKOTO MBIIIJIEHHS, KYJIbTYPhI PeuH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;

* (hopMHpOBaHHE UHTEIUIEKTYAIbHON YeCTHOCTU U OOBEKTUBHOCTH,
CHOCOOHOCTH K MPEOJI0JIEHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3
OOBIZICHHOTO OIIBITA;

* BOCHHUTAHHUE KAYECTB JINYHOCTH, 00ECIIEUNBAIOIIUX COLIMAIbHYIO
MOOUIIBHOCTh, CIOCOOHOCTH MPUHUMATh CAMOCTOSATEIHHBIC PEIICHUS;

* (hopMHpOBaHHE KaueCTB MBIIUICHHS, HEOOXOJUMBIX JIJIS IalTaIl[uH B
COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE UHTEpECA K MATEMAaTUYECKOMY TBOPUYECTBY M MATEMATUYECKUX
CIIOCOOHOCTEI;

2) B MeTanmpeaMETHOM HampaBIeHUH

-popMuUpOBaHUE y yUaIIUXCs MPEICTABICHUN O MAaTEeMaTUKE KaK YacTH
OO0IIIeUeI0BEYECKOM KYIbTYPHI, O 3HAUMMOCTH MAaTEMATHKHU B Pa3BUTHH
[UBWIM3ALMA U COBPEMEHHOT'O OOIIIECTBA;




-pa3BHUTHE MPEJICTABICHUI O MaTeMaTUKe KaK (pOpMe OMUCAHUS U METOEC
MO3HAHUS JEHCTBUTEILHOCTH, CO3/IaHUE YCIOBUM JIJIs1 IPUOOPETEHHUS
MEePBOHAYAIILHOTO OMbITa MATEMAaTUYECKOTO MOJICITUPOBAHUS;

* (hopmupoBaHHe OOMIMX CITOCOOOB UHTEIIEKTYabHOMN JESITEIbHOCTH,
XapaKTEPHBIX JJI1 MATEMATUKH U SIBJISIIOIIUXCSI OCHOBOM MTO3HABATEILHON
KYJbTYpbI, 3HAUUMOM JIJIs1 pa3IMnYHbIX c(pep 4eTOBEUECKOM IeATeIbHOCTH;

3)B IpeAMETHOM HAIPABJICHUU:

* OBJIaJICHUE MATEMAaTUYCCKUMU 3HAHUSIMHU U YMEHUSIMHU, HEOOXOAUMBIMU
JUTSL IPOAOIIKEHUST 00pa30BaHUsl, U3YyUEHUSI CMEKHBIX TUCHUIUINH, IPUMEHEHUS B
MOBCEHEBHOM JKU3HU;

* co3anue pyHaaMeHTa JJisi MaTeMaTHYeCKOTo pa3BUTHs, GOPMHUPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX JIJI1 MATEMATUUYECKON EATEIbHOCTH.
[Iporpammoii npeaycMoTpeHbl (OPMbI KOHTPOJIS:

Texkymuii KOHTPOJIb YCIIEBAEMOCTH, KOTOPBIN BKJIKOYAET:

- CTapTOBBIM KOHTPOJIb - TPOBOJUTCS B Hayaje y4eOHOIro rojia v ONpeaesieT
YPOBEHb 3HAHUM y4dalIuXcs, HEOOXOIUMBIH JIs1 TPOJIOJKEHUS 00YUEHUS;

- TEMATHYECKHUI KOHTPOJIb — IPOBOJUTCS NEPUOJUUYECKHU C LETBIO TPOBEPKU
YCBOEHUS IPOrpaMMHOI0 MaTepuasa Mo Kaxaoi TeMme Kypca, 1Sl OUEHKH
JOCTHKEHHUS IUNTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM
POTrPaMMBI.

@opMBbI TEKYLIEr0 KOHTPOJISl yCIIEBAEMOCTH:

- YCTHBIN OIIPOC

- INCbMEHHAs CaMOCTOsITeNbHAs paboTa

- KOHTpOJIbHAas paboTa pa3inyHoro ¢popmara

- TBOpUecKas pabora

- IpaKkTH4Yeckas padboTa

- ToMaIHss padboTa

- TECTOBBIE 3aJ]aHUS

- KOMIUJIEKCHAsi paboTa Ha MEXIPEAMETHON OCHOBE U paboTe ¢ uH(popmaluen
- POEKTHO-KUCCIIeI0OBATENbCKAst padoTa

OcBoenne 00pa3oBaTEbHON MPOTPaMMBbI COTTPOBOXKIACTCS MPOMEKY TOUHOI
arrecramnueil 00yJarOnmxcs.

D®opMbI NPOMEKYTOYHOM aTTECTAIUN 00Y4aAIOIIUXCH:

- KOHTPOJIbHAs paboTa pa3nuyHoro ¢popmara.



2. Conep:xanmne y4eOHOI0 nmpeamera

Conep:xanue yueOHOro npeamera «MareMaTukKa

ConeprxkaHue KypcoB MaTeMaTUKH 5—6 KJIacCOB, alreopsl U reoMeTpuu 7-9
KJIACCOB OOBEIMHEHO KaK B HCTOPUYECKH CIIOKHUBIIMECS JIUHUM (YHUCIOBas,
anreOpanueckasi, reoMeTpuyeckas, (QyHKIHOHalNbHAsE W JIp.), TaKk U B
OTHOCUTEIBHO HOBBIE (CTOXACTHYECKas JIMHUS, «pealbHas MaTEMaTUKA).
OTaesbHO IPEICTABIICHBI JIMHUS CEOKETHBIX 33]1a4, UCTOpUYECKasl JIMHHUSL.

DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTH4YeCKOM JIOTHKH.

Januplii pasgen BBeAeH B Kypc Mmarematuku coriacHo DI'OC,
JONIOJIHUTENBHBIX 4YaCOB HA HW3yYECHHME JAHHOIO pasliella HE BBIIEIAETCH, OH
BCTPAWBAECTCA B IPYTHE TEMBI U UMEET CIEAYIOLIEE COAEPKAHUE:

e MHoKeCcTBAa H OTHOLIEHHUS MEK1Y HUMH

MHOXECTBO, Xapaxmepucmuieckoe C8OUCMEO MHOICECmEd, DIEMEHT
MHOJKECTBa, Hycmoe, KOHeuHoe, Oeckoneunoe MHoxcecmeo. [loAMHOXKECTBO.
OTHOLIEHHE NPUHAAJICKHOCTH, BKJIIOYEHUS, PABEHCTBA. JJIEMEHTHl MHOXECTBA,
CIOCOOBI 33/JIaHMSI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U 2JIeMEHMO8
HOOMHOIHCECME C UCNONIb308ANHUEM KPY208 Jiiepa.

Onepanuu Hax MHOKkecTBaMu. [lepeceuenne u 00beAMHEHUE MHOKECTB.

e JueMmeHThbl JIOTMKHU. OrnpeneneHne. YTBepkIeHHUS. AKCHOMBI U
TeopeMsl. [lokazarenbcTBo. JloKa3aTeNnbCTBO OT MPOTUBHOrO. Teopema, oOpaTHas
nanHou. [Tpumep u KoHTpHIpUMED.

BeickasbiBaHMsA. VICTUHHOCTD U JIOKHOCTB BBICKa3bIBaHUS.

Conep:xanue Kypca MaTeMaTuKu B 5—6 kiaccax (340 yacos)
e HartypajbHble YucjIa U HYJIb

HarypajabHblii psag 4Yucea U ero cBomMcrBa. HarypanbHoe wucio,
MHOKECTBO HAaTypajbHBIX YHCEI W €ro CBOMCTBA, M300pakeHHE HaTypajbHBIX
Yycesl TOYKaMH Ha YHUCIOBOM MNpsAMOW. Mcnonb3oBaHWE CBOWCTB HATypalbHBIX
YUCEJI IIPU PELICHUH 3a/1a4.

3anuch M 4YTeHHe HATYPAJbHBIX 4Mcel. Paznmuuue Mexay uupod u
guciaoMm. llo3unuonHas 3amuch HATypaJbHOIO 4YHUCJA, IIOMECTHOE 3HAyeHUe
mudpbl, pa3psiibl U KIacChl, COOTHOLICHUE MEXY ABYMSI COCETHUMU Pa3psiAHBIMU
€AVHUIIAMH, YTEHUE U 3aIHCh HATYPAJIBHBIX YHCEI.

Oxpyrienue HaTypajJbHbIX uMced. HeoOXoaUMOCTh  OKpyIJIEHUS.
[IpaBuiO OKpyriaeHus: HaTypaJbHbIX YUCEIL.

CpaBHeHHe HATYpPaJbHBIX 4Hce], cpaBHeHHe ¢ ymuciaoM 0. ITonstue o
CPaBHEHHMM YHCEJ, CPABHEHUE HATYpPAJIBbHBIX YHCENI JAPYT C JAPYIOM U C HYJIEM,
MaTeMaTU4yecKasl 3alUCh CPAaBHEHUH, CLIOCOOBI CPAaBHEHUS YU CE.

JeiictBusi ¢ HaTypaJdbHbIMM 4uciaaMu. CloXEHWE U BBIUYWTAHMUE,
KOMITOHEHTBI CJIOKEHUSI U BBIUUTAHUS, CBA3b MEXKIY HUMH, HAXOKICHUE CYMMBI U
pPa3HOCTH, W3MEHEHHWE CYMMbl M PA3HOCTH IPU HW3MEHEHHH KOMIIOHEHTOB
CJIO’KEHUS Y BBIYUTAHUS.



YMHOKEHHUE U JIeTICHNE, KOMITOHEHThI YMHOXXEHUS U JICICHHUS], CBA3b MEKITY
HUMHU, YMHOXXEHHE U CJOXXEHHE B CTOJIOMK, JI€JIEHUE YTOJIKOM, IpPOBEpKa
pe3ynbTaTa ¢ MOMONIbI0 TPUKUIKA U 0OPAaTHOTO ACHCTBUS.

[lepeMecTuTENbHBIM W COYETATEIBHBIN 3aKOHBI CIOKEHHUS U YMHOXKEHMS,
pacrnpeeuTeIbHbIN 3aKOH YMHOKEHUSI OTHOCUTENLHO CIIOKEHUS.

CreneHb ¢ HATypajJbHBIM MOKa3aTeJeM. 3alKCh YKUCIA B BUAEC CYMMBI
pa3psAHBIX ClIaraeMbIX, TOPSAJOK BBINOJHEHUS JCHCTBUH B  BBIPAKEHUSX,
COJIEpIKalllMX CTENEeHb, BRIUUCICHUE 3HAYCHUM BBIPAKEHUH, COJIEPKAIIUX CTEICHbD.

YmncsioBbie BbIpakeHHuss. YNCIOBOE BBIPAXKEHUE U €r0 3HAYEHUE, MOPSI0K
BBINIOJTHCHUS JICHCTBHM.

Jesienne ¢ ocraTkoM. /[eneHue ¢ OCTaTKOM Ha MHOXKECTBE HATypaJbHBIX
yucen, ceoucmea Oenenusi ¢ ocmamkom. lIpakThyeckue 3aiadyd Ha JIEJICHUE C
OCTaTKOM.

CBoiicTBa M mnpu3HAKH AeJMMOCTH. CBOWCTBO JEIMMOCTH CYMMBI
(pa3zHoctu) Ha uucno. [lpusznaku nenumoctu Ha 2, 3, 5, 9, 10. [llpusnaxu
oenumocmu Ha 4, 6, 8, 11. /lokazamenbcmeo npusnaxkos oenumocmu. Pelienue
MPaKTUYECKUX 3a]1a4 C MPUMEHEHHUEM MPU3HAKOB JCIMMOCTH.

Pa3jioxkeHne 4ucia HA NpPocThble MHOXUTeAH. [IpocThie M cocTaBHBIC
qucia.

Paznoxenue HaTypaJIbHOTO YKCIIa HA MHOKHUTENU, PA3JI0OKEHUE HA TIPOCTHIC
MHOXUTEIU. A120pumm pasiodxiceHus Yucia Ha npoCmole MHONCUMENU.

AuireOpanveckue BbIpaxkeHus. lcrnonb3oBaHue OYykKB s 00O3HA4YCHUS
Yyucell, BBIUMUCICHHE 3HAYEHUs alreOpanvyecKkoro BBIPAKECHUS, MPUMEHEHUE
anreOpanyecKuX BBIPAKEHUM JUIsl 3allMCH CBOWMCTB apU()METHUYECKUX ACHCTBUM,
npeoOpa3zoBaHue aAreOPaANUYeCKUX BhIPaKEHUH.

Jeaurtenn u kpaTHble. JlenuTens U ero CBOMCTBa, OOIINM AEIUTENb IBYX U
Oosee umcen, HAWOONBIIMK OOIMMI JEIUTENb, B3aMMHO IPOCTHIC YHCIIA,
HaxoXXJIeHUe HaumOousbinero oodmero aenurens. KpaTHoe u ero cBoiicTBa, oOlee
KpaTHOe JBYX U 0oJyiee 4YKcCell, HauMEHbIIee oOIee KpaTHoe, CIOCOoObI
HAXOXKJICHUSI HANMEHBIIIEro 00IIEer0 KPaTHOTO.

o JlpoOu

OO0ObikHOBeHHBIE apo0u. [[ons, yacth, ApoOHOE uuciio, apodb. JIpoOHoe
YHUCJIO KaK pe3ysbTat AesneHus. [IpaBunbHbIe U HEMpaBWIbHBIC APOOH, CMEIIaHHAas
JpoOb (CMEIIaHHOE YUCIIO).

3anuch HaTypajbHOTO YHCJIa B BUJIE ApOOU C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHUE CMENIaHHOM APOOH B HEMPABUIILHYIO 1poObh U HA0OOPOT.

[IpuBenenue apobeit k 0bmeMy 3HameHarent0. CpaBHEHHE OOBIKHOBEHHBIX
TpoOeii.

CrnoxeHre W BBIYMTAHHE OOBIKHOBEHHBIX NpOOei. YMHOXKECHHE U JICJICHUE
OOBIKHOBEHHBIX JPOOCH.

ApudmMernueckne TEHCTBHSI CO CMEITIAaHHBIMU IPOOSMH.

Apudmernueckre NeUCTBHSI C TPOOHBIMU YHUCIAMHU.

Cnocobbl payuonanuzayuu 8bIMUCIEHUL U UX NPUMEHEHUe NPpU 8bINOJIHEeHUU
Oeticmauii.



JecaTuunble aApodu. llemas w gpoOHas dYacTh JECATUYHON ApoOH.
[IpeoOpa3zoBanue aecITUUHBIX ApoOeil B 00bIKHOBEHHbIE. CpaBHEHHE JAECATUUHBIX
npobeit. CroxkeHre U BhIYUTAHHUE NECATUYHBIX ApoOeil. OKpyriieHre 1eCATUYHBIX
npoOeil. VYMHOXeHHE U JIeJIeHHe JACCATUYHBIX JpoOeil. [Ipeobpazosarue
00bIKHOBEHHBIX Opobell 8 DecsimuiHbvle OpooU.

OTHomenne aABYX 4ucea. MacmrTad Ha muaHe W kaprte. [Ipomopuuw.
CpoiicTBa MpOMOPIUH, MPUMEHEHHWE MNPONOPIMA U OTHONICHUH TpHU pEelICHUU
3a1ay.

Cpennee apudmerudeckoe uuces. Cpegaee apupMETHICCKOE ABYX YUCEN.
N3o0pakenne cpeaHero apuMeTHYECKOTO JBYX YHCET Ha YHCIOBOM MPSMOM.
Pemenne mnpakThueckwx 3adad ¢ NPUMEHEHHEM CPEIHETO apu(METHYECKOTO.
Cpeodnee apupmemuueckoe HeCKOIbKUX YUCEI.

IIpouenrtsl. [loHsATHE NpoLIeHTA. BhuncieHne NpoLeHTOB OT YHCIIA U YHACIIA
M0 W3BECTHOMY TMPOIEHTY, BBIpAKEHUE OTHOIICHUS B TMpOIIEHTax. PereHue
HECJIOKHBIX MPAKTUYECKHX 3aJ1ay C MPOIEHTaMHU.

Muarpammpl. CronlOuaTeie W KpYroBble JguarpaMmmbl. VI3BrnedeHue
uHdopMaIuu U3 guarpaMm. HM3zobpasxiceHue ouazpamm no 4ucio8blmM OAHHbIM.

PanuonajabHbIe YHCIa

IlonoxxuTebHBIE M OTPULATENbHBbIE 4HcJaa. V300paxeHue yucen Ha
YuCIOBOM (KoopAuHATHOM) mpsmoil. CpaBHeHHe uyucel. Moaynb 4wHcia,
reoMeTpruYecKasi MHTEpIpeTaus MOAY/IS dncia. J[edCcTBUS ¢ MOI0KATETLHBIMHI U
OTPHUIIATEIHLHBIMY YHCIaMU. MHOKECTBO IENBIX YHACETT.

IlonsiTue o0 panuoHanabHOM uMce. [lepguunoe npeocmagieHue o
MHOHcecmee payuoHaibHblx yuce. JIeNCTBUS C pallMOHAIBHBIMU YHCIIAMHU.

PemnieHue TeKCTOBBIX 32/1a4

Enununbl u3MepeHuWii: UIMHBI, IUIOMIATM, OOBEMa, MacChl, BPEMEHHU,
CKOPOCTU. 3aBUCHUMOCTH MEXAY EIUHUIIAMUA W3MEPEHHUS KaKIO0W BEIHMYUHBI.
3aBUCMMOCTH  MEXJIYy  BEIUYMHAMHU:  CKOPOCTb,  BpEMs,  PaCCTOSHUE;
MPOU3BOIUTEIILHOCTD, BpeMsi, padoTa; 1ieHa, KOJIMYECTBO, CTOUMOCTD.

3agaum Ha Bce apudMeTnyecKue aeidcTBUsA. PerieHre TEKCTOBBIX 3aj1a4
apudmeTndeckuM crnocoboM. HMcmonp3oBaHue TaOIMUI], CXEM, YEPTEXKEH, IPYTrux
CPEIICTB MPEACTABICHUS JaHHBIX MPU PEIICHUN 33/1a4H.

3ajaumM HA ABM:KeHHMe, Pa0OTy UM MOKYINKH. PerieHne HECIOKHBIX 3a7au
Ha JBWKCHHUE B TIPOTHBOIIOJIOKHBIX HAINpPaBICHUSAX, B OJHOM HaIpaBJICHUH,
JIBIDKEHWE TI0O pPEeKe 10 TEUYCHWIO W TPOTHUB TedeHHs. PemeHune 3amady Ha
COBMECTHYIO paboty. [IpumeHenue npobeit mpu peiieHnu 3a1ay.

3amaunm Ha 4YacTH, /J0JIM, MPOUEHTHI. PericHue 3amad Ha HaXOXKICHHUC
JacTH 4YHCJIa M 4YKClIa 1O €ro 4acTu. PemieHue 3amad Ha TPOIEHTHI W JOJIH.
[IprmeHenue mponopuri Npyu pEeLICHUH 3a1a4.

Jlornueckue 3agauu. PemieHne HECIOXHBIX JIOTHUECKUX 3aaad. Peuwtenue
JI02UYECKUX 3a0ay ¢ NOMOwbIo 2paghos, maodauy.

OcHOBHBIE METO/bI pelleHHsl TEKCTOBBLIX 3aaa4: apupMEeTHUUECKH,
nepebop BapHaHTOB.

e Harusanas reomerpusi



durypsl B oOKpyxkaromeMm mupe. Harnsgasie npencraBieHus o purypax Ha
IJIOCKOCTHU: TIpsiMasi, OTPE30K, JIyY, YIroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. YeTbIpexyrojbHUK, MPSMOYTOJIbHUK, KBajpaT. TpeyroibHUK, 6uobl
mpeyzonbHukos.  llpasunvrvle  mHo2oyeonrvHuxku. W300pakeHHEe  OCHOBHBIX
reoMeTpudeckux Quryp. Bzaumuoe pacnonodxcerHue 08yX NPAMbIX, O08YX
OKDYJICHOCMEU, NPAMOU U OKpyxcHocmu. JMHa oTpe3ka, JoMaHOW. EauHMIIBI
u3MepeHust MHbL. [locTpoeHue oTpe3ka 3agaHHOM JIMHBL. Bungbl yrios.
I'panycHas wmepa yrima. M3mepeHne # DOCTPOCHHME YIJIOB C  IOMOIIBIO
TPaHCIIOPTHUPA.

[Tepumerp w™HOTOyrONMbHUKA. [loHATHE TUIOMAAM (QUTYPHI, CIUHUIIBI
u3Mepenus tiomanau. [lnomans npsMmoyronpHUKa, KBaapata. [IpuOmmkeHHOE
WU3MEpeHne momaau GUryp Ha Kiertdaton oymare. Pagnogenuxue gueypoi.

Harmsimaple  mpenctaBieHusT O  MPOCTPAHCTBEHHBIX — QUTypax: Kyo,
napajUielenunea, mOpu3Ma, nupamuaa, 1map, cdepa, KOHYC, IUIHHJIP.
N3o06pakenne mpocTpaHCTBEHHbIX Guryp. [IpumMepsl pazBepTok MHOTOTPAaHHHUKOB,
HUJIMHAPA U KOHYCA.

[lonsitue  obbema; emununbl o0bemMa. OOBEM  MPAMOYTOJIBHOTO
napajienenumneaa, Kyoa.

[lonsitue o paBeHctBe ¢Quryp. LleHTpasibHas, oceBas U 3epKaIbHAA
cumMeTpun. M300paxeHne CUMMETPUYHBIX QUTYD.

Pemenne mnpakTMyueckuMx 3aJad C MPUMEHCHUEM NPOCTEUIINX CBOWCTB
buryp.

e Hcropusi MaTeMaTHKHU

llossnenue yughp, 6yxs, uepoenughos 6 npoyecce cuema u pacnpeoeneHust
npooykmos na /[pesnem bnusicnem Bocmoke.

Poorcoenue  wecmuoecamepuynoti  cucmemvl  cuucienus. llosenenue
0ecAMUYHOU 3aNUCU Yucer.

Pooiwcoenue u pazsumue apugpmemuxu namypanvuvix uucen. HOK, HO/I,
npocmuie yuciuda.

llosenenue Hynia u ompuyamenvbHuix yucen 8 mamemamuxe opesHocmu. Ponw

Huopanma. Iouemy (—1)(—1) =+1?

Jlpoou 6 Basunone, FEeunme, Pume. Omkpvimue OecsimuuHvlx OpooOell.
Cmapunnvie cucmemsl mep. Jlecaimuynvle 0podU u Mempuueckas cucmema mep.
JI. Maznuykuu.



Coaep:xxanmne Kypca MaTeMaTHKHU B 7-9 Kjaccax
Auareopa (306 yacos)

1. Yucaa

PanuonajibHble 4ucaa. MHOXECTBO palMoHalbHbIX yucen. CpaBHEHHE
panoHaIbHBIX Yrcen. JlecTBHUsS C palMOHANBHBIMHU YHclIaMu. [Ipedcmasnenue
PAYUOHATILHO2O YUCIA 0eCAMUUHOU OPOObIO.

Hppamnonanbupie  ymciaa. [loHatne  uppanuoHAIBHOTO  YHCIA.
PacrosnaBanue wppanvoHanbHBIX uncell. [Ipumepsl ToKa3aTeNbcTB B airedpe.

HNppanmoHanbHOCTh  4HCIA \/E [Ipumenenue B reomerpun. CpasneHue
UppayuUoHaIbHulx yucen. MHuosxcecmeo oelicmeumenbHbix yucel.

2. ToxnecTBeHHbIE MPeOOpPa30OBAHUSA

YucioBble M OyKBEHHbIC BbIpa:KeHHMsl. BbpIpakeHHe ¢ IE€pEMEHHOM.
3HaueHue BoIpaxkeHus. [lo/1cTaHOBKA BBIPAKEHU BMECTO IEPEMEHHBIX.

Iesbie Boipamenus. CTEEHb ¢ HATYPaJIbHBIM ITOKA3aTEIIEM U €€ CBOMCTBA.
[IpeoOpa3oBanusi  BbIpaXXEHUM, COAEpXKAIMX CTENEHU C  HATypaJdbHBIM
MTOKA3aTEIIEM.

OpanousieH, MHoOrowieH. JIeHCTBUS C OJHOYWICHAMH U MHOIOYJICHAMU
(crmokeHue, BBIYMTAHHME, YMHOXEHUE). DOpMyIbl COKpPAIIEHHOTO YMHOXKCHHUS:
Pa3HOCTh KBAJpaTOB, KBAAPAT CYMMBI U Pa3HOCTU. Pa3nokeHue MHOrousjaeHa Ha
MHOXHUTEIIA: BBIHECEHHE OOIIEr0 MHOXUTENS 3a CKOOKH, 2pynnuposéxa,
npumMeHeHue @QOpMyn COKpaweHHo20 YMHoXMceHus. Keaopamuwviti mpexunen,
pasznodicerue Keaopamuo2o mpexuieHa Ha MHOXCUMEU.

/Ipo0Ho-panuoHanbHbIe BbIpa:keHWsl. CTENEHb C LEIbIM IOKAa3aTeJeM.
[IpeoOpazoBanne ApOOHO-IMHEHHBIX BBIPAXKEHUM: CJIOXKEHHE, YMHOXEHHUE,
neneHue. Aneeopauyeckas opoow. Jlonycmumvle 3HaueHUs NEPeMEHHbIX 8 OPOOHO-
payuoHanbhsix svipaxcenusx. Cokpawenue anreeopaudeckux opobeil. llpusedenue
aneebpauyeckux opobeti Kk oowemy 3Hamenamenio. /lelicmeus ¢ anreeopauyecKkumu
OpobAMU. CNIOdCEeHUe, 8BblUUMAHUE, YMHOXMCEHUe, OeleHUe, 8036e0eHUe 8 CINENeHb.

KBaagparuple  kopHu.  ApudMeThyeckwii  KBaJpaTHbIA  KOpPEHb.
[IpeoOpa3zoBaHue BBIpAXKEHUM, COAEPNAIIMX KBAJpaTHbIE KOPHHU: YMHOXEHUE,
JIeJIeHNE, BBIHECEHUE MHOXKUTENS U3-TI0/] 3HAKa KOPHS, 8HeceHue MHOMCUMEN NOO
3HAK KOPHAL.

3. YpaBHeHUS M HEPABEHCTBA

PaBencTrBa. YucinoBoe paBeHCTBO. (CBOICTBA YHCIOBBIX PaBEHCTB.
PaBeHCTBO ¢ mepeMeHHOM.

YpaBHenus. [lonatue ypaBHeHUsI U KOpHS ypaBHEeHHs. [Ipedcmasnenue o
pasHocunvHocmu  ypaguenui. (Obracme onpeoenenuss ypasHeHus (obnacmo
O0ONYCMUMbIX 3HAYEHUL NePEeMEHHOIL).

JIuHeilHOe ypaBHEeHHE U ero KOpHH. PerneHne JIMHENHbIX ypaBHEHUN.

KBagparHoe ypaBHeHume u ero KopHu. KBaaparHele ypaBHEHHS.
Henonnbie kBaapaTHbie ypaBHEHHS. JUCKPUMUHAHT KBaJAPATHOTO YpaBHEHUA.
dopmysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. Pemenue KBaJpaTHBIX YpPaBHEHUW: HCIOJIb30BAaHUE (POPMYIIbI



JUIS HAXOXKJEHUS KOpHEH, cpaguueckuti mMemoo peuwienus, pasiodiceHue Ha
MHOdMCUmMeNU, noobop KOpHell ¢ UCNOIb308anuem meopemovl Buema. Konuuecmeo
KOpHeli K8aOpAmHO20 YPAGHEeHUs 6 3A8UCUMOCIU OMm e20 OUCKPUMUHAHMA.
bukeaopamnvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHBIM U KEBAOPAMHBIM.

/lpoOHo-panuoHaNbHbIe ypaBHeHMsl. PemieHue mnpocTedmux ApoOHO-
JUHEWHBIX ypaBHEHUU. Pewenue OpobHO-payuoHanbHbiX YPasHeHUI.

Memoowvl pewienuss ypagHenuii: Memoovl PABHOCUILHBIX NPeoOpa308aHUl,
MemooO 3ameHbl NnepeMenHoU, epaguueckuii memoo. Hcnonvzoeanue ceoticma
@yHKYUL Npu peweHuly YpasHeHUl.

Vpasuenus suoa X" =a .Ypagnenus é yenvix uuciax.

Cucrembl ypaBHeHHWil. YpaBHEHHE C JAByMs IepeMEHHbIMU. JIuHelHOe
ypaBHEHUE C JIByMsl MEpeMEHHBIMU. [Ipamas kak epagpuueckas unmepnpemayus
JIUHELHO20 YPABHEHUS C 08Y ML NepPeMEHHbIMU.

[TonaTHe cucrteMsl ypaBHeHNU. Pemienne cucreMsl ypaBHEHHN.

Metoapl pemeHns CUCTEM JIMHEMHBIX YPABHEHHUU C ABYMS IEPEMEHHBIMMU:
epaghuueckuii Memoo, Memoo CJLOHCEeHUs], METO]T TIOJICTAHOBKH.

HepaBencrBa. UncnoBeie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.
[IpoBepka cipaBeJIMBOCTA HEPABEHCTB MPHU 33 IAHHBIX 3HAYCHUSX [IEPEMEHHBIX.

HepapenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Qoaacmo
onpeoenenusi Hepasencmaa (001acmv 00ONYCMUMbIX 3HAUEHULL NePEeMEeHHOlL).

Pemienune TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepagsencmeo u e2o peuwienus. Pewenue keaopammbvix
HepaseHCcma: UCNONb308AHUe CBOUCME U 2pa@uKka KeaopamuyHou @YHKYuu,
Memoo UHmMep8anos. 3anucs peueHus K8aopamHo20 HepaseHCcmada.

Pewenue yenvix u  OpoOHO-payUOHATILHLIX  HEPABEHCME  MEmOOOM
UHMEPBANO8.

Cucrembl HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJHOW NEPEMEHHOMU.
Pelienne cucteM HEpaBEHCTB C OJHOM MEepeMEHHOW: JUHEWHBIX. M300paxeHue
pEIICHUSI CUCTEMbI HEPABEHCTB HA YMCIIOBOW MPSIMOM. 3aMMUCh PEIICHUS CUCTEMBbI
HEPABEHCTB.

4. OyHKIUN

IHonsatue  ¢QyHkuum. JlekapToBbl  KOOpAMHATBI  HA  IUIOCKOCTH.
@opMHUpOBaHUE TMPEICTABICHUI O METANPEIMETHOM MOHATUH «KOOPJIWHATHI».
CrniocoObl 3a1anusi GyHKIMM: aHATUTHYECKUH, Tpaduueckuil, Tabmuynbiid. ['paduk
byakuuu. Ilpumepsl GyHKIMIA, TOTy4YaeMbIX B TMPOIECCE HUCCIECIOBAHUS
Pa3TUYHBIX peaJbHBIX MPOIECCOB M PEIICHUS 3a1a4. 3HaueHue QyHKIIUUA B TOUKE.
CpoiicTBa (QyHKIIMA: 00JIaCTh OMNpEAeNieHNs, MHOXECTBO 3HA4YCHUH, HYIH,
MPOMEXKYTKA 3HAKOMOCTOSHCTBA, TMPOMEXYTKA BO3pACTaHUsT U yOBIBaHUS,
HauOoJIbIIIee U HAUMEHbIIee 3HauUeHus. MccaenoBanue GyHKIMM MO ee rpaduky.

Henpepuvienocms pynxkyuu. Kycouno saoannvle gpyHxkyuu.

JIuneiinas pynkuus. CpoiictBa u rpaduk JUHEHHON (QyHKUIMH. YTIOBOM
kodhduiment npsamoin. Pacnonoxenue rpaduka UHEHMHOW ~(QYHKIMM B
3aBUCUMOCTH OT €€ yIJIOBOro kod3dduiimenta u cBo0oAHOro uieHa. Haxoowcoenue
Ko3huyuenmos nuHeluHou GYHKYuu no 3a0AHHLIM YCI0BUAM. NPOXOHCOEHUE



NpAMOU yepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOeHUE NPAMOU
yepe3 OaHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPSAMOLL.

KBaaparuunas ¢pynkuous. CpoiicTBa U Tpaduk KBagpaTUYHON (DYHKIIUU
(mapabona). [locmpoenue epaguxka KeaopamuuHou @YHKYUU nNO MOYKAM.
Haxoxnenue Hynmedl  KBaApaTMyHOW  (DYHKIUM, MHOJICecmeéa  3HAYeHull,
NPOMEHCYMKOB 3HAKONOCMOAHCMBA, NPOMEIHCYMKOE8 MOHOMOHHOCIU.

OOpatHass nponopuUOHAJBbHOCTH. CBoiicTBA (QyHKIUU y:fy = };C

X
['unepbomna.

IlocnenoBaTeqbHOCTM W Tporpeccuu. YucioBas MOCIEI0BATEILHOCTD.
[Tpumepsl YMCIOBBIX MOCIIEIOBATEILHOCTEH. beckoHeuHbIe TTOCIeI0BaTEIPHOCTH.
Apudmernueckas TpoOrpeccus W €€ CBOWMCTBA. [ eomeTpuueckas MpOTrpeccusl.
Dopmyna obwezo uieHa U CyMMbl N NEPEblX UNeHO8 apu@dmemuyeckou u
eeomempuyeckou npoepeccuti. Cxo0sauasncs 2eomempuieckas npoepeccus.

6. Pemienune TeKCTOBBIX 32124

3agaun Ha Bce apudMeTnYecKHe JeMCTBUA. PellleHME TEKCTOBBIX 3a/1a4
apumeTnyeckuM crnocodboM. Mcnonab3oBaHue TaOIMUI], CXEM, YEPTEXKEH, PYrux
CPEIICTB MPEACTABICHUS JaHHBIX MPU PEIICHUN 3a/1a4H.

3agaum HA ABHKeHHeE, PAa00Ty M MOKYNKH. AHAIN3 BO3MOXHBIX CUTYyaIIUH
B3aMMHOTO PAaCIOJIOKEHHUSI 0OBEKTOB MPHU UX JBUKEHUH, COOTHOIIEHUS 00BEMOB
BBITIOJIHAEMBIX paOOT MPU COBMECTHOM padore.

3ajauyM Ha 4YacTH, J0JIM, NMPOUEHThI. PelieHue 3amad Ha HAXOXKICHUE
YacTH 4YHCJIa M 4YKCla 1O €ro 4acTu. PemeHue 3ajady Ha MPOIEHTHI M JOJH.
[IpuMeHeHne MpoNnoOpUHN P PELICHNHN 3a7a4.

Jlormueckue 3amaum. Peuienue norudeckux 3anay. Peuwienue no2uyeckux
3a0a4 ¢ nomowbro 2paghos, maod.auy.

OcCHOBHBIE METO/AbI pelleHHs] TEKCTOBBIX 3a4a4: apuhMETHUSCKHMH,
anredpanueckuii, nepedop BapHAHTOB. [lepsuunvie npedcmaenenusi o Opyaux
Memooax peulenus 3a0au (ceomempuyeckue u epapuyeckue memoowl).

7. CTaTHCTHKA U TeOPUA BEPOSITHOCTEH

Crarucruka. TabmuyHoe u rpaduyeckoe TMPEACTaBICHUE JIaHHBIX,
CTOJIOYAThiE M KPYTOBBIC JUarpaMMmbl, rpaduku, MPUMEHEHUE auarpamMm M
rpa@uKoB 1T OMUCAHUA 3aBHCHUMOCTEH pEaNbHBIX BEJIMYHMH, W3BICUCHUE
uHdopmaruu u3 Tabmaui, nuarpamm u rpagukoB. OnucaTenbHbIE CTATUCTUYECKUE
MOKa3aTelid  4YHCIOBBIX  HAOOpOB: cpenHee  apudmeTudeckoe, Meouauda,
HanOoJIbIIIee U HAUMEHBIIIee 3HAYCHHs. Mephl paccenBaHus: pa3max, oucnepcus u
CMaHoapmuoe OmKJIOHeHUe.

CrnydaliHasi '3MEHYUBOCTh. MI3MEHUHNBOCTD TIPH H3MEPCHUSX.

Cayuaiinble  coObiTusi.  CiydaiiHble  ONBITBI  (PKCIIEPUMEHTHI),
AJIEMEHTApHbIE Cly4ailHble COOBITHS (MCXOAbI). BeposSTHOCTH 3JeMEHTapHBIX
coObIThil. COOBITHS B CIOy4yalHBIX OKCIIEPUMEHTAaX M OJAronpUsTCTBYIOIIHE
aJieMEeHTapHble CcoObITHUA. BeposTHOCTH  ciiydallHbIX  COOBITHI. OTBITEI €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU. Kitaccnueckue BepOSTHOCTHBIC
ONBITHl C HCIOJIb30BAHUEM MOHET, KyOUKOB. [lpedcmaenenue cobvimuii ¢
nomowvio ouazpamm unepa. IIpomueononodichvie cobvimus, 00veOuHeHue u



nepeceuenue coovimuii. Ilpasuno crogicenusi eeposmuocmeti. Ciyuatinwiil 86100p.
Hesasucumvbie coovimus. [lpeacraBieHne 0 HE3aBUCUMBIX COOBITUAX B AKU3HHU.

I'eomerpus (204 yaca)

1. T'eomeTpuueckue purypnl

durypbl B reoMeTpUM U B OKpYy:KawomeM mupe. ['eomerpuyeckas gurypa.
dopMupoBaHUE NPECTABIECHUN O METAPEIMETHOM MOHITHH «QUTYpPay.

Touka, nWHUA, OTPE30K, NpsiMasi, JdydY, JIOMaHas, IUIOCKOCTb, YIOJI,
OHCCeKTpHca yIiia v €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi TreoMeTpudeckux ¢uryp. lLleHTpanbHas cuMMeTpuUs
TeOMETPUUECKUX PUTYP.

MHOroyroJbHUKd. MHOTOYroJIbHUK, €ro 3JIEMEHTBI U €ro CBOWCTBA.
Pacrnio3HaBaHue HEKOTOPBIX MHOTOYTOJIbHUKOB. Bwinykivle U HeBbInyKIvle
MHo20y201bHUKY. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. BpicoTa, Menuana, OuccekTpuca, CpeIHssl JUHUSA
TpeyrojibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOWCTBA M MPU3HAKU.

PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpstMOYTOJIBHBIN, OCTPOYTOJIbHBIM,
TYIIOYTOJIbHBI TPEyroJIbHUKU. BHemHue yriel TpeyrojapHuka. HepaBeHCTBO
TPEYTrOJIbHUKA.

Yersipexyronpuuku. [lapamienorpamMmm, poM0, NpsSMOYTOJIbHUK, KBajapar,
Tpaneuusi, paBHoOeApeHHas: Tpamneuus. CBOMCTBAa M MPU3HAKHU MapajuiesorpaMmma,
pom0Oa, mpsIMOYTOJIbHUKA, KBaJ[paTa.

OxpyxHOCTb, KpYI. OKpYXHOCTb, KpyI, HX DJJIEMEHTBI WU CBOWCTBA;
LCHTpaJIbHBIC W BIHCAHHbIC yTIbl. KacarenmbHas u cekywjas K OKPYKHOCTH, UX
ceoticmea. BriicaHHble W ONUCAHHBIE OKPYXHOCTH I TPEYTrOJIbHHUKOB,
Uemuvlpexy20bHUKOS.

I'eomeTpuueckue ¢urypsl B mnpocTpaHcTBe (00beMHBbIE TeJa).
Mhnococpannuxk u e2o saremenmol. Hazeawus MHO20CDAHHUKOE C PA3HBIM
noJIodCceHuemM U Koaudecmeom 2pavell. IlepBuuHble TIPEACTABICHUS O MUPAMUIIE,
napajienenunene, npusme, chepe, mape, MWIMHAPE, KOHYCe, UX AJIEMEHTaxX M
MPOCTEUIIINX CBOMCTBAX.

2. OTHOIIEHUA

PaBencTtBo ¢uryp. CBoiicTBa paBHBIX TpEyrojabHUKOB. IIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

[MapamnenbHocTh nNpsMbIX. [IpU3HakKM W CBOWCTBA MApAJUICIBHBIX
npsaMbIX. Akcuoma napannenvrocmu Eexnuoa. Teopema @aneca.

Hepnenaukyasipusie npsameie. [Ipsamon yroi. [lepneHaukynsap K npsMon.
Haxknonnas, npoekuus. CepeauHHbIA NEPNEHIUKYISAp K oTpe3ky. Ceoticmea u
NPUSHAKU NEPREeHOUKYIAPHOCU.

Ilooobue. Ilponopyuonanvuvie ompesku, nooodue ¢ueyp. IlooobHbIE
mpeyzoabHuku. Ilpuznaxu noooous.

B3anmHoe pacnosioskeHne npsiMor U OKPY>KHOCTH.

3. U3mepeHns U BBIYUCJICHUSA

Beauunnsl. Ilonstue Bemuuunbl. JnuHa. M3mepenue miubbl. EauHULBI
u3MepeHus JuHbl. Bennuuna yria. ['pagycHas mepa yria.



[lonsTe o momaAn MiIOCKoW (GUIypsl U ee cBoMcTBax. M3mepeHue
riomaaen. EquHuibl n3MepeHus mIomaiau.

[IpencraBienne 06 oObeMe u ero cBoiicTBax. Msmepenue oobema. EquHuiibl
U3MEpEHUs 00bEMOB.

HN3mepenust U BbIYUCIeHUA. THCTPYMEHTHI ISl USMEPEHUM U IIOCTPOEHUM;
U3MEpEeHHEe W  BBIUKMCIEHHWE  YyIJOB, [JJUH  (paccTosiHUM),  IUIOIIAJEH.
Tpuronomerpruyeckre (QyHKIMU OCTPOTO yria B MPSMOYTOJILHOM TPEYTOJIbHUKE
Brruncnenue 3JIEMEHTOB TPEYTrOJIbHUKOB c HCMOJIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOWICHUU. @OpMynbl IUIOWEAAA  TPEYTrOJIbHUKA,
napajieiorpaMmMa W €ro YacTHBIX BHUIOB, (OPMYJIBI JUIMHBI OKPYKHOCTH U
wiomanu kpyra. CpaBHeHue W BbluncieHue miomaaeid. Teopema Iludaropa.
Teopema cunycos. Teopema kocunycos.

Paccrosinus. PaccrosHue mexnay Toukamu. PaccrosgHue OT TOYKM 110
IIPSIMOM.

I'eomerpuyeckue mnocrpoeHusi. l'eoMeTpuyecKHe TMOCTPOECHUS I
UILTIOCTPAIMU CBOUCTB Fr€OMETPUUYECKUX QUTYD.

NHCTpyMEHTBI 1711  TNOCTPOEHUM: UUPKYJIb, JIMHEWKA,  YTOJIbHUK.
Ilpocmetiwuue nocmpoenusi yupkyiem U JUHEUKOU: NOCMpoeHue OUCCEeKMPUCHL
yena, nepneHoOuKyIapa K npsamou, y2ia, pagHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 N0 mpem CMOpPOHAM, 08YM CMOPOHAM U Vely
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

lenenue ompesxa 6 0anHOM OMHOULEHUU.

4. T'eomeTpuyeckue nNpeodpa3oBaHus

IIpeoopa3zoBanus. Ilonsitue mnpeoOpaszoBanus. IlpeacraBieHue o
MeTanpeIMETHOM MOHATUU «IIpeoOpazoBanuey. [lodoobue.

JABmkenusi. OceBasi ¥ LUEHTPAJIbHAsI CUMMETPUS, HOBOPOM U NAPAJLIEbHbIU
neperoc. Komounayuu 0eudsixcenuti Ha n10CKOCmMu U ux c80UCmaa.

5. BeKTOpHI U KOOPAMHATHI HA IVIOCKOCTH

Bekropsl. IloHsaTHE BEKTOpa, NEMCTBUS HAJ BEKTOPAMH, HCIIOJIb30BAHUE
BEKTOPOB B (DU3UKE, pasiodiceHue GeKmopa Ha COCMAGNAwWUe, CKAIAPHOe
npouseeoenue.

Koopaunarbl. OCHOBHBIC TOHSATUS, KOOPOUHAMbBL BeKMOPA, PACCMOAHUE
medncoy mouxkamu. Koopounamoel cepedunsvt ompeska.

IIpumenenue 6exmopoé u Koopounam Ol peuleHus NpoCMeuux
2eomempuiecKux 3a0adu.

6. UcTtopusi MaTeMaTuKH

Bosznuknosenue mamemamuxu kaxk Hayku, smanvl ee pasgumus. OcHo8Hble
pasdenvl mamemamuru. Bwioarowuecs mamemamuxku u ux 6K1A0 6 pazsumue
HAayKu.

beckoneunocmv muooicecmea npocmuix uucen. Hucia u OnuHbl ompesKkos.
Payuonanvuvie uucna. Ilompedbnocmv 6 uppayuonanvuelx uwucinax. Ilkona
Tugpazopa

3apooicoenue aneebpul 8 HeOpax apu@dmemuxu.



llosignenue  memooa Koopounam, NO360I0UL€20 nepegoounb
eeomempuyieckue 00vekmsl Ha A3bIK aneedpul. llosenenue epaguxos ynkyuii. P.
Hexapm, I1. @epma. Ilpumepvi paznuunsvix cucmem KOOPOUHAM.

Om 3emnedenusi k eeomempuu. llugazop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npaguivbHbLIX MHO20Y201bHUKOS. Mcmopust
yucna m. 3onomoe cewenue. «Hauwana» Eexauoa. JI Diinep, H.HU.Jlobauesckuii.
Hcemopus namozo nocmynama.

T'eomempua  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYHcarowe2o mupa.



3. YueOHO-TEeMAaTHYCCKUH TIVIAH
MareMmaTuKka, 5-6 Kjacc

S knacc 6 KJ1acc Hroro
Conepxxanue
13 HUX 13 HUX
y4eOHOTO Koin-Bo Kou-Bo
MaTepuana qacop | KOHTPOIbH qacop  [KOHTPOJBHBI
BIX paboT X paboT

HatypanpHble uncna 48 3 48
OOBIKHOBCHHEIC 34 2 34
npodu
['eomerpuueckue 21 | 21
burypsl
Jecaruunbie qpodu 44 2 44
['eomeTpuueckue 9 | 9
Tela
BBenenue B 4 4
BEPOSTHOCTD
[Toso)kuTENBHBIE U 63 3 63
OTpUIIATEIIbHBIE
qucra.
[IpeoOpazoBanue 37 2 37
OYKBEHHBIX
BBIPAKEHUN
JlemuMocTh 32 2 32
HaTypaJbHBIX YHCEI
MaremaTtnka BOKpyT 25 1 25
Hac
MHuoxecTBa n 4 4
JICUCTBUS HaJ HUMHU
Htorosoe 23
MTOBTOPEHUE

HNTOI'O: 340




Auareopa, 7-9 kiaacc (408 yacos)

7 xJacc 8 Kiacc 9 knacc  |Htoro
13 HUX W3 HUX u3 HuxX| 7-9
Conepxanue
KOHTPOJIb KoHTpoJb | KoJ- |KoHTp | Ki1ace
y4eOHOTO Kon-Bo Kon-Bo
Marepuasa 4acoB HBIX 4acoB HpIX B0 |OTIBHbL
pabort paboT |dacoB| X
pabor
Uucna 27 2 20 2 21 1 68
ToxmecTBEeHHBIE 34 2 34
npeoOpa3oBaHUs
YpaBHeHUs 151 18 2 58 3 76
HEpPaBEHCTBA
DyHKIIUH 12 1 16 1 20 1 48
ITocnenoBarensrHOC 15 1 15
THU U IPOTPECCUU
Pemenne 6 8 14
TEKCTOBBIX 3aj1a4
Cratuctuka 151 S 24 3 29
TEOpHUs
BEPOSITHOCTEN
[ToBTOpEHUE, 22
noaroroska k OI'D
UTOTI'O: | 306
I'eomerpus, 7-9 kiaacc (204 yaca)
7 KJ1acc 8 Kiacc 9 kyacc Htoro
Conepxanue Ko | A3 HAX W3HEX | | M3
y4eOHOTO o | KOHTD. Kon-Bo| koHTp. s | HUX
Marepuala pabot | yacoB | pabor KOHTP.
4acoB 4acoB
pabor
['eomeTpuueckue 17 2 30 2 3 50 4
burypsl
OtHo1IeHus 27 2 12 1 1 40 3
N3mepenus u|l 12 20 14 1 46 3
BBIYUCIICHUS
I'eomeTpuueckue 2 8 1 10 1
npeoOpa3oBaHUs
Bekropsl 51 28 1 28 1
KOOPAUHATHI Ha
TIJIOCKOCTH
Hcropus 2 2
MaTeMaTHKH
3auér 4 4




Hrtorosoe 8 4 13 25
MIOBTOPEHHUE

HNTOI'O: | 204

4. Onucanue MaTepUAJIbHO-TEXHUYECKOI0 o0ecnevyeHusl peajn3aluu

JAHHOM padovel MPOrpaMmbl
Cnucox numepamypuol
Jna yuumena:

1. 3ybapesa L.M.. Matematuka. 5 kimacc. [Tekct]: yaeOHUK 11s
obmeoOpasosar. yupexaennii /| 1.1.3ybapesa, A.I'. MopakoBud - M..:
MuemMo3uHa

2. 3yoapepaLW.. Matematuka. 6 xiacc. [Tekcr]: yaeOHUK 1Jis
obmieoOpazosar. yupexaenuii / U.W. 3ybapesa, A.I'. MopakoBuy - M.
MHuemo3nHa

3. 3yb6apesa U.U. [Iporpammel. Matemartuka. 5 — 6 kiaccel. Anrebpa. 7 —9
KJ1acchl. Anrebpa u Havalla MaTeMatudeckoro ananusa. 10 — 11 kmaccel
[Tekcr]: U.U. 3ybapeBa, A.I'. MopakoBuy. — 3-€ u3jl., UCIp. u 101. — M.:
MHueMo3uHa

4. 3yoapea N.M. Maremartuka. 5—6 xnaccel [Tekcr]: Metoauueckoe
nocobue s yuurtens / W, 3ybapesa, A.I'. Mopakosud. M.: MHeMo31Ha,
2008.— 105 c.

5. Yuebnuk: Anredpa. 7 kiacc : yueO, 115 obieoopazosar. yupexaenuit/ [FO.
M. Konsarun, M. B. Tkauésa, H. E. ®&noposa, M. U. llabynun]. — M. :
[IpocBenieHue

6. Anrebpa. 8 kiacc : yue0, s oomieodpaszopat. yupexaenuii / [1L. A.
Anumos, F0. M. Konsrun, 1O. B. Cunopos u ap.] — M.: IIpocsemienue

7. Anrebpa. 9 knacc : yue0. mig obmieodpaszopart. yupexaenui / [1. A.
Anumos, 0. M. Konsrun, 0. B. Cunopos u ap.]. — 16-e uza. — M. :
[IpocBenienue

8. AranacsH, JI.C.I'eometpus 7-9[Tekct]: yueOHUK aist
oO1ieo0pazoBarenbHbix yupexaenuii / JI.C.Atanacss, B.®. byty3oB u np. -
M.: IIpocBeuieHue

Jlna odoyuarwwuxca:

1. 3ybapera L.W.. Matematuka. 5 kinacc. [Tekct]: yueOHUK s
obmieoOpazosar. yupexaennii / 1.1.3ybapesa, A.I'. MopakoBud - M..:
Muemo3nHa

2. 3ybapeBa LU.. Matematuka. 6 knacc. [Tekct]: yueOHUK 1is
obmeoOpazosar. yupexaennii / U.U. 3ybapesa, A.I'. Mopakosud - M.
Muemo3nHa

3. Yuebnuk: Anrebpa. 7 kiacc : yueO, 1y1s obmeoopazosar. yupexaenuit/ [FO.
M. Konsarun, M. B. Tkauésa, H. E. ®&noposa, M. U. lllabynun]. — M. :
IIpocsemienne




. Anre6pa. 8 kmacc : yue0, ns obmeodpasosar. yupexaenuii / [LL. A.
Anumos, 0. M. Konsrun, 1O. B. Cunopos u ap.] — M.: IIpocserienune

. Anrebpa. 9 knacc : yue6. ais obmeo0Opasonart. yupexaeHui / [11. A.
Amumos, 0. M. Komnsrun, 0. B. Cunopos u ap.]. — 16-e uza. — M. :
[Ipocsemienne

. Aranacss, JI.C.I'eomerpus 7-9[Tekct]: yaeOHUK 115
oOmieoOpazoBarenbHbIX yupexaeHuit / JI.C.Aranacsn, B.®. byty3oB u ap. -
M.: IIpocBeuieHue

. AtanacsH, JI.C.I'eometpus 7-9[ TekcT]: yueOHUK aJis
obmreoOpasoBarenbHbIX yapexacHuii / JI.C.AranacsH, B.®. byty30B u ap. -
M.: IIpocBeuieHue



5. TpeGoBaHMsi K YPOBHIO OATOTOBKH 00Y4aOIIMXCS
5-6 kiacce

Pasznes 1. DiieMeHTHI TEOPUH MHOKECTB 1 MATEMATHY€CKOH JIOTHKH.

BbinmyckHMK HayuuTcsi B 5-6 Kiaccax:

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHU: MHOXECTBO, JJIEMEHT
MHOECTBA, OJIMHOKECTBO, PUHAIJIEKHOCTD;

® 33/]1aBaTh MHO>XECTBA MEPEUMCICHUEM UX 3JIEMEHTOB,;

® HaxOIWUTh TIEpeceueHre, OOBCIUHEHHE, TOIMHOKECTBO B MPOCTEHIIIX
CUTyalUsX.
B moBceaqHeBHOI KU3HU M NIPU U3YYEHUH APYTUX NMPEAMETOB:

® pacroO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSI.

Yuenuk nonyuum eozmosicnocmo nayuumaoca:

e OmnepupoBarh MOHATUSAMH: MHOXECTBO, XapaKTEPUCTHUKHA MHOXKECTBA,
AJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOe U OECKOHEYHOE MHOXKECTBO,
MOAMHOKECTBO, TPUHAJIEKHOCTD.

B moBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

® pacIO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMS;

® CTPOUTH IIEMOYKH YMO3aKJIIOYEHUU Ha OCHOBE MCIOJIb30BAHUSI TMPABUI
JIOTHKHU.

Paznen 2. Yncaa

BorinyckHuk Hay4yuTces B 5-6 kiaccax:

e OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATHSAMHU: HATypaJdbHOE YHCIIO,
[IeJI0€ YHUCI0, OOBIKHOBEHHAs ApoOb, JeCSITUYHAs JIpoOb, CMEIIAHHOE YHCIIO,
palMOHATIBHOE YUCIIO;

® JCIOJIb30BAaTh CBOMCTBA YMCEN WM NMPAaBWIA JECUCTBUM C PALMOHAIBHBIMHU
YHCJIAMU TIPU BBITIOJIHEHUH BBIYMCIICHUIM;

® KCIIOJB30BaTh MPU3HAKUA JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJHEHUH
BBIYMCJICHUN W PEIICHUN HECTIOKHBIX 3a]1a4;

® BBINOJHATh OKPYIVIEHHE PALUOHAIBHBIX YHCEI B COOTBETCTBUU C
MpaBUJIaMU;

® CpPaBHUBATH PALMOHAIBHBIE YUCIA.

B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:
® OLICHMBAThH PE3YJbTAThl BHIYUCICHUN MIPU PEIICHUU MTPAKTHUYECKUX 3a/1a4;
® BBINOJHATH CPABHEHHUE YHCEI B PEAJIbHBIX CUTYalUsX;
® COCTAaBJISATh YUCJIOBBIC BBIPAKECHUS MPU PEUICHUM MPAKTUYECKUX 3a7ad U
3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB.

Yuenux nojiyuum 603MONCHOCHIb HAYUUMDBCA:
L OHepI/IpOBaTB IIOHATHUAMM: HaTypaJIbHOC qucCiIo, MHOXXCCTBO
HaTypaJIbHbIX YHCCJI, MECJI0C YHCJI0, MHOXCCTBO ICJbIX YHCCII, OOBIKHOBEHHAS



Ipo0b, AecITUYHAS IP00b, CMEIMIAHHOE YHCIIO, PAlMOHATBHOE YUCIIO, MHOYXKECTBO
palMOHAIbHBIX YHCEIT,

® [IOHUMATh M OOBSACHATH CMBICI TO3WIIMOHHOW 3alUCH HATypPaJIbHOTO
YHCIIa;

® BBINOJHATH BBIUMCIIECHUS, B TOM YHCJIE€ C HCHOJIb30BAaHWEM MPUEMOB
paIMOHAIBHBIX BBIUYMCIICHUH, 000OCHOBBIBATH AJITOPUTMBI BBITTOTHCHUS ICHCTBUI;

® UCIOJB30BaTh NMPU3HAKK JAEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymmsl
W TPOU3BEJACHMS YHUCEN IIPU BBINIOJHECHWM BBIYMCICHUM W PEIICHUU 3a]ady,
000CHOBBIBaTh MIPU3HAKU JECTUMOCTH;

®  BBINOJHATH OKPYTJICHUE PAIMOHATBHBIX YUCEN C 3aJaHHOW TOYHOCTHIO;

® VYIOOPSAOYMBATH YHCJA, 3alUCaHHbIE B BHUAC OOBIKHOBCHHBIX U
JECATUYIHBIX APOOCH;

e nHaxoauth HOJl m HOK uncen u ucnonb30Baths UX Mpy pPEUICHUU 3a4a4.

® OIEPUPOBATH MOHATUEM MOJYJIb YUCTIA.
B noBceaHeBHOI KU3HU M MIPHU U3YYEHUH JPYTUX NMPeAMeTOB:

® [IPUMEHATH TIpaBWIa NPHUOMKCHHBIX BBIUYMCICHUM TIPU PEIICHUN
MPAKTUYECKUX 3a/1a4 U PEIICHUH 3a/1a4 JIPYTUX yUEOHBIX IPEAMETOB;

® BBINOJHATh CPABHEHHUE PE3YJbTATOB BBIYUCICHUM MpPU PEIICHUU
MPaKTHYECKUX 3aJ1a4, B TOM YHUCJIe TPUOIMKEHHBIX BBIYMCIICHUH;

® COCTaBJIATh YMCJIOBBIE BBIPAXXCHUS M OIICHHWBATh WX 3HAYCHUS MPHU
peIIeHUH MPAKTUUYECKUX 3a7ad U 3aJ]1a4d U3 IPYTHX YICOHBIX MPEIMETOB.

Pazgea 3. CtaTucTuKa M TEOPHUsi BEPOATHOCTEH
BrinyckHMK Hay4yuTces B 5-6 kiiaccax:
e [IpencraBisaTh JaHHBIC B BUJIE TAOJHII, JUATPAMM,
e yyTaTh UH(GOPMALIHIO, MIPEICTABIECHHYIO B BUJI€ TA0IHIIbI, IHATPAMMBI.

Yuenux nonyuum eozmoosicnocmo nayuumocsa:

e OmnepupoBaTh TMOHATUSAMH: CTOJOYATHIE W KPYTrOBBIE JTUATPAMMBI,
Ta0JIMIIbI JAaHHBIX, CpEeIHEE apU(PMETHIECKOE,

® U3BJIEKaTh, HWH(OpPMALMIO, TPEACTABICHHYIO B  TaOiMIax, Ha
JarpaMMax;

® COCTaBJISITH TAOJUIIBI, CTPOUTH IMArPAMMBI HA OCHOBE JIaHHBIX.
B noBceaqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

® WU3BJICKaTh, HWHTEPIPETUPOBATH W TPEOOpa3oBbIBATh HWH(MOpMAIHIO,
NPEACTABICHHYI0O B Ta0nMIax M Ha AUarpaMMax, OTpPa)Kalollyl0 CBOWMCTBa U
XapaKTEPUCTUKHU PEAIbHBIX MPOIIECCOB U SBJICHUM.

Pa3nen 4. TexcToBbI€e 3a71a4n
BeinyckHMK HayuynTCcH B 5-6 Kiaccax:

e Pemate HECIOXKHBIE CIOKETHBIE 3a/ladyd  pa3HbIX THUIIOB Ha BCE
apupMeTHIECKUE ICHUCTBUS;



® CTPOHUTH MOJENb YCIOBUA 334aud (B BUJAE TaOIMIbI, CXEMbI, PUCYHKA), B
KOTOpPOW JaHbl 3HAUEHUS JABYX M3 TPEX B3aWMOCBS3AHHBIX BEJIUYMH, C LEJIBIO
IOMCKa pelIeHUs 3a/1auH;

® OCYIIECTBJISATh CIIOCOO MOUCKA PEIICHUS 33Ja4l, B KOTOPOM PacCyKIeHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 3aa4H;

® BBIIEIATH 3TAIlbl PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh BHIYMCIUTENIBHBIE PE3YJIBTAThl B 33/a4€, UCCIIEI0BaATh
MOJIYYEHHOE PEIICHHE 3a/1a4K;

® 3HATh PA3JIMYUE CKOPOCTEH OOBEKTA B CTOAYEH BOJAE, MPOTUB TCUCHUS U
10 TEYEHUIO PEKH;

e pemiarh 337a4M Ha HaXOKJEHUE YacTH YMCia U YMCIa 0 €ro YacTH;

e pelaTh 3a/a4l pa3HbIX TUIOB (Ha pa0doTy, Ha MOKYIIKH, Ha JBH)KEHUE),
CBA3BIBAIOLIMX TPU BEJIIMYMHBI, BBIJACIATh 3TU BEIMYMHBI U OTHOUIEHUS MEXIY
HUMU;

® HaxOJIWUTh NPOLEHT OT YMCJA, YUCJIO MO NPOLEHTY OT HEro, HaXOIUTh
IPOLICHTHOE OTHOILIEHHUE JIBYX YHCEN, HAXOJHUTh MPOLEHTHOE CHUXEHUE WIIU
IIPOLICHTHOE NOBBIIICHNE BEJTNYNHBL;

® pelaTh HECIOXKHBIE JJOTHYECKUE 33]1a4U METOJIOM PACCYKIACHHM.

B noBceqHeBHOM KM3HU M NIPH U3YyYE€HHUHU APYTHUX NPEIMETOB:

® BBIJBUraTh TMIIOTE3bl O BO3MOJKHBIX IPEACIIBHBIX 3HAYECHUSIX HCKOMBIX

BEJIMYMH B 3aJa4e (Ie1aTh NPUKUIKY)

Yuenuk nonyuum eozmooricnocmo nayuumaocsa:

e PemaTh NpoCThI€ U CIOKHBIE 33]]a4H PA3HBIX THUIIOB;

® JCIOJIb30BaTh Pa3HbIC KPAaTKHE 3alMCH KaK MOJEIIN TEKCTOB CIIOXHBIX
3aJ1a4 IS TOCTPOEHUS TIOMCKOBOM CXEMBI M PEILIECHUS 3a/1ay;

e 3HAaThb U MPUMEHATH 00a crnocoda TMoucka pemeHuss 3agad  (oT
TpeOOBAHUSI K YCJIOBUIO U OT YCJIOBUS K TPEOOBAHUIO);

®  BBIICIATH ATaAIlbl PEUICHUS 33]1a4u U COJAEP)KaHUE KaXI0Tr0 ITana;

® UHTEPNPETUPOBATh  BBIUMCIUTENBHBICE  PE3yJNbTaThl B 3ajade,
WCCJIEIOBATH MTOJIYYEHHOE PELICHUE 3a/1a4H;

® AHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMH B3aWMHOIO PaCIOJIOKEHUS
JIBYX OOBEKTOB M M3MEHEHHE WX XapaKTEePUCTUK IMPU COBMECTHOM JBHKEHUU
(CKOpPOCTh, BpeMs, pacCTOSTHUE) MIPHU PEIICHUH 33]]a4 Ha JIBXKEHHE JIBYX 0OBEKTOB
KaK B OJIHOM, TaK ¥ B IPOTUBOIOJIOKHBIX HANPABICHUSX;

® 1CCIIeIOBaTh BCEBO3MOXHBIE CHUTyallUM TMpU pEUIEHUU 3a4ad Ha
JBUYKEHUE IO PEKE;

e pemiath pa3HOOOpa3HbIE 337aUu «HA YaCTH»,

e pemarth U OOOCHOBBIBAaTH CBOE€  pEIICHHE 3a1ay  (BBLACISTH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOXKJEHUE YaCTH YMCIIa U YUCIIA TIO0 €ro YacTH Ha
OCHOBE KOHKPETHOI'O CMbICHa IpOOu;



® OCO3HaBaTh U OOBICHATH MACHTUYHOCTh 3aJa4 pa3HbIX THIIOB,
CBSI3BIBAIOLIMX TPHU BEJIIMYUHBI (HA pabOTy, HA MOKYIKH, HA JIBH)KEHHE); BBIACIATD
OTU BEJIMYUHBI U OTHOLIEHUS MEXKIYy HHMH, IPUMEHATHh UX MPU PELUICHUM 3a7ady,
KOHCTPYHUPOBATh COOCTBEHHbBIE 3a/1a4l YKA3aHHBIX TUIIOB.
B moBceaqHeBHOI KU3HU M NIPU U3YYEHUH APYTUX NMPEAMETOB:

® pelarh U KOHCTPYHPOBATh 33J1a4M HA OCHOBE PACCMOTPEHUS PEAIbHBIX
CUTYyaIui, B KOTOPBIX HE TpeOyeTCsl TOUHBIA BEIUUCIUTENbHBIN PE3yIIbTaT;

® peIIaTh 3a/1a4 Ha JIBH>KEHHE I10 PEKe.

Pa3pgen S. HarasigHast reomerpust
I'eomeTpuyeckue purypbl
BobinyckHUK HayunTCs B 5-6 Kiaccax:

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHAMU: (PUrypa, TOUKA, OTPE3OK,
npsiMasi, 1yd, JIoMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,
NpSIMOYTOJIBHUK W KBajpaT, OKPYKHOCTb M  KpYyr, MPSMOYTOJbHBIN
napaenenunen, kyo, map. M3o0paxare u3ydaemble (UTYpbl OT PYKH U C
MTOMOIIIBIO IMHEUKHU U UPKYJISL.

B noBceqHeBHOI »KM3HU U NPU M3Yy4YE€HUH IPYTHUX NMPEAMETOB:

® pelarh MPAKTUYECKHUE 3aJaud C MPUMEHEHHEM MPOCTEUIINX CBOWCTB
duryp.

Yuenux nonyuum eozmoosrcnocmo nayuumoca:

e lI3BnekaTh, MHTEPHNPETUPOBATH U MPEOOPa30BbIBATH MH(OOPMALIMIO O
reoMeTpudecKkux purypax, npe/ICTaBICHHYIO Ha YepTexkKax;

e uy3o0Opaxkath u3ydaeMmble (UTYpbl OT PYKH M C TOMOIIBI YEPTEKHBIX
UHCTPYMEHTOB.

N3mepeHusi 1 BbIYMCJICHUS
BrinyckHMK Hay4YuTcs B 5-6 Ki1accax:

® BBINOJHATh U3MEPEHUE JJIMH, PACCTOSIHUN, BEJIUYUH YIJIOB, C MOMOILBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUMN JIJIUH U YTJIOB;

® BBLIUUCIIATH TUIOMIAN IPSIMOYTOJILHUKOB.

B noBceaHeBHOI KU3HU M NPU U3YYEHHH IPYTUX NMPEAMETOB:

® BBIUKCIATH PACCTOSIHUS HA MECTHOCTM B CTAHAAPTHBIX CUTYyalUsX,
IJIOIIA/IA IPSIMOYTOJIbHUKOB;

® BBINOJHATh MPOCTEUIINE TOCTPOEHUS U HU3MEPEHHUS Ha MECTHOCTH,
HEO0OXOIMMbIC B peaJIbHON KU3HHU.

Yuenux nonyuum eozmosrcnocmo nayuumoca:

® BBINOJHATH U3MEPEHUE JJIMH, PACCTOSIHUM, BEIMYUH YTJIOB, C MOMOIIBIO
WHCTPYMEHTOB JIJIsl U3BMEPEHUN JIJIUH U YTJIOB;

® BBUKUCIATH IUIOMAAM  MPSMOYTOJIBHUKOB,  KBaJIpaToB, 0OBEMBI
MPSIMOYTOJIBHBIX MapajuIeNenuIe 0B, KyOoB.

B noBceaHeBHOI KU3HU M IPU U3YYE€HUH APYTUX NMPEIMETOB:

® BBIYUCIATH PACCTOSHUS HAa MECTHOCTHM B CTaHJAPTHBIX CHUTYaIUsX,

IJIOIIA/IA YYaCTKOB MPSIMOYTOJILHOM (hOpPMBI, 00BEMBI KOMHAT;



o BBITIOJIHATh TIPOCTEUIITNE TMOCTPOCHHUS HA MECTHOCTH, HEOOXOIMMBIC B
peanbHOM KU3HU;
® OIICHUBATh Pa3Mephl peabHBIX OOBEKTOB OKPYKAIOIIETO MUPA.

Pasznen 6. UcTopust MaTeMaTUKH
BeinycKHMK Hay4YuTcs B S-6 kJiaccax:

® OIKCHIBATh OTAEJBHBIE BBIJAIOIIMECS PE3YJIbTATHI, MOJYyYEHHBIE B XOJIE
pa3BUTHS MATEMATHUKU KaK HAyKH;

® 3HATh IMPUMEPHl MATEMATHUYECKUX OTKPBITUA W UX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH.
Yuenux nonyuum eozmosrcnocmo nayuumocs:

o XapakTepu3oBaTh BKJIaJ BBLIAIOIIMXCA MATEMAaTUKOB B Pa3BUTHE
MaTeMaTUKHU U UHBIX HayYHBIX 001acTei.

7- 9 kaace
Auredpa
Paszgea 1. JjieMeHTHI TEOPHH MHOKECTB U MATEMATHYECKOM JIOTUKH

BorinyckHuk Hay4yuTes B 7-9 kiaccax:

e OmnepupoBatb Ha 0a30BOM YPOBHE MOHSTHSIMHU: MHOXECTBO, DJIEMEHT
MHOKECTBA, MOJMHOXKECTBO, IPUHAIJICKHOCTD;

® 33]1aBaTh MHOXECTBA MEPECUNUCICHUEM UX JJIEMEHTOB;

® HAaXOJUTh TepecedeHue, OObEIUHEHHUE, MOJAMHOKECTBO B MPOCTEHIINX
CUTyaLUsIX;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMHU: OMpEIEICHUE, aKCHOMA,
Teopema, J0Ka3aTelIbCTBO;

® NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI sl TMOITBEPKIACHUS CBOMX
BBICKA3bIBAHU M.

B noBceHeBHO KU3HU U NP U3YYEHUH JPYTUX MPeAMETOB:

® HCIOJIb30BaTh rpaduyecKkoe MPEeCTaBICHUE MHOXECTB JUIsl ONMUCAHUS
peaNbHBIX TIPOILIECCOB M SIBJICHUM, TpPH PEIICHWH 3aJad JPYTruxX Yy4eOHBIX
IIPEIMETOB.

Yuenux nonyuum eozmoosicnocmo nayuumocsa:

e OmnepupoBaTh TMOHATUSIMHU:  ONpPEACIEHUE, TEOpeMa, aKCHOMA,
MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, JIEMEHT MHOXECTBA, ITyCTOE, KOHEUYHOE
U OECKOHEYHOE€ MHOXXECTBO, IOJAMHOXXECTBO, MPUHAJICKHOCTh, BKIIOYEHUE,
PaBEHCTBO MHOKECTB;

® U300pakaTh MHOKECTBA M OTHOIIICHHME MHOXKECTB C MOMOIIBIO KPYTrOB
Diinepa;

® OMNpeneNsITh MPUHAIICKHOCTh DJIEMEHTA MHOXECTBY, OOBETUHEHUIO U
MEePECEYEHNIO MHOKECTB;

® 33JaBaTh MHOXECTBO C IIOMOIIBI MEPEUYHUCICHUS  DJIEMEHTOB,
CJIOBECHOTO OIMCAHUS;



¢ OIcpupoBaTb IOHATHUAMMU. BBICKA3bIBAHUC, HCTUHHOCTL MW JIOKHOCTb
BbICKA3bIBAHUSA, OTPULIAHUC BBICKaSBIBaHI/Iﬁ, OIICpalM HAaAd BBICKA3bIBAHUAMU: H,
HJIK, HC, YCIIOBHBIC BBICKA3bIBAHUA (I/IMHJIHKaHI/II/I);

® CTPOUTH BBICKA3BIBAHUA, OTPULIAHUA BBICKA3bIBaHUI.
B HOBCCI{HCBHOﬁ JKU3HA A IIPH U3YICHHUH IPYIrUX NpeaMeEToB:

¢ CTPOUTH LCIIOYKH YMOSaKJIIO‘-IeHI/Iﬁ Ha OCHOBC HCIIOJIb30BaHUWA ITPpABUJI
JIOTUKH,

® JHCIIOJB30BATb MHOKCCTBA, OIICPpAllMU C MHOXKCCTBaAMHU, UX l“pa(bH‘{eCKOG
NpEaACTAaBJICHUC IJIA OITMCAHUA PCAJIBHBIX IIPOLICCCOB U SIBJICHUMU.

Pa3znen 2. Uncaa

BeinyckHMK Hay4yuTes B 7-9 kiaccax:

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMHU: HATypaJbHOE YHUCIIO,
1EeJI0€ YHUCI0, OOBIKHOBEHHAsl JpoOb, AeCATUYHAs ApoOb, CMeElIaHHas JpoOb,
palMOHAJIBHOE YUCII0, apu(PMETHUSCKUN KBaAPATHBIN KOPCHb;

® CIIOJIB30BaTh CBOMCTBA YMCEI W MpaBWUia JCUCTBUM MPU BBHIMOJIHEHUU
BBIUMCIICHUH;

® HCIOJIB30BaTh MPU3HAKMU JACIMMOCTU Ha 2, 5, 3, 9, 10 nipy BHINOJIHEHUH
BBIYUCJICHUN U PEIICHUU HECIIOKHBIX 3a7a4;

® BBINOJHATh OKPYIJICHHWE pAlMOHAIBHBIX 4YHCE B COOTBETCTBUM C
MIpaBUJIaMU;

® OIICHMBaTh 3HAYCHHE KBAJPATHOTO KOPHS W3 IMOJOKUTEIBHOTO I1I€JIOr0
YyHCia;

® pACNO3HaBaTh pallMOHAJILHBIC U UPPALIMOHAIBHBIC YHCIIA;

® CpaBHMBAThH UHKCIIA.

B noBceaHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEIMETOB:

® OIICHUBAaTh peE3yJIbTAaThl BBIUUCICHUNA TMPH PEHICHUH MNPAKTUYECKUX
3aj1a4;

®  BBINOJHATH CPABHEHUE YHCEN B PEATIbHBIX CUTYAIUsIX;

® COCTaBJISITh YUCJIOBBIC BBHIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB.

Yuenuk nonyuum eo3zmosrcnocmo nayyumuca:

e OmnepupoBaTh MOHATHUSIMHU: MHOKECTBO HATypaIbHBIX YHCEJI, MHOXKECTBO
LEJIBIX YMCEJ, MHOXXECTBO palMOHAIBHBIX YMCEJ], HPPAMOHAIBLHOE YHUCIIO,
KBaJIpaTHBI KOPEHb, MHOXECTBO JACHCTBUTENIBHBIX YMCEI, T€OMETpUUYecKas
WHTEpIIpeTalys HaTypaJIbHbBIX, IEJbIX, PAIIHOHATBHBIX, JEHCTBUTEIBHBIX YHUCEIT;

® [IOHUMATh M OOBSICHATH CMBICI TO3WIMOHHOW 3alUCH HaATypaJIbHOTO
4yHCia;

® BBINOJHATh BBIYUCICHHUS, B TOM YHCJI€ C MCIOJIH30BAHHUEM MPUEMOB
palMOHAIBLHBIX BHIUUCIICHU;

®  BBINOJHATH OKPYIJICHUE PAlMOHATBHBIX YKCEII C 3aIaHHON TOYHOCTBIO;

® CpaBHMBAThH pallUOHAJIBLHBIC U UPPAIlMOHATIBHBIC YHCIIA;

® IPEJCTaBIAThH PAIIMOHAIBHOE YHUCIIO B BUJIEC IECATUYHOM IpoOHU



® VYNOPSAOYMBATH YHCJIA, 3alMCAHHBIC B BHUJE OOBIKHOBEHHOW U
JEeCATUIHOU IpoOH;

e Haxoauth HOJ] u HOK uucen u ucnoiap30BaTh UX MpU PEIICHUH 3a71a4.
B noBce1HeBHOM KMU3HU M NIPH U3yYE€HHUH APYTUX NMPeAMETOB:

® TPUMCHATh TIPaBWIA TNPUONMKCHHBIX BBIUMCICHUN TIPH pEIICHUU
MPAKTUYECKUX 3a71a4 U PEIICHUH 3a7a9 IPYTUX YICOHBIX TPEIMETOB;

® BBHINOJHATH CPAaBHCHHWE PE3YIbTAaTOB BBIUMCIACHUH TIpH  pEHICHUHU
MPAKTUYCCKUX 3aJ1a4, B TOM YHCJIC TPUOJIMKEHHBIX BBIYUCIICHHIA,

® COCTAaBISITh M OIICHUBATh YHCIIOBBIC BBIPAKEHUS IIPH PEHICHUU
MPAKTUYECKUX 3aJ1ad U 331249 U3 IPYTUX YICOHBIX PEIMETOB;

® 3aMHCHIBATh W OKPYIJIATh YHUCIOBBIC 3HAYEHUS PEaTbHBIX BEIUYUH C
WCITOJIb30BAHUEM PA3HBIX CUCTEM U3MEPCHHSI.

Pa3znea 3. To:xknecTBeHHbIE NIPe0Opa3oBaHus

BorinyckHuk Hay4yuTces B 7-9 kiaccax:

e BhINONHATh HECNOXKHBIE TPEOOpa3oBaHUsl ISl BBIYUCICHHUS 3HAYCHUUN
YHCIIOBBIX BBIPAXKECHUM, COJIEPKAIIMX CTENEHU C HATYPAJIbHBIM IOKA3aTEIlIEM,
CTEIICHU C LEJIBIM OTPULIATEIIbHBIM MTOKA3ATEIIEM;

® BBINOJHATH  HECIOXHBIE  MPeoOpa3oBaHUs  LEJbIX  BBIPAKCHUI:
pacKpbIBaTh CKOOKH, TPUBOAUTH MOJOOHBIE ClIaraeMbI€;

® 1CIOJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CyMMBbI,
KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJPAaTOB) JIsl YIPOIICHUS BBIYMCICHUN 3HAYECHUMN
BBIPAKCHU,

®  BBINOJHSATH HECJIOKHBIC npeoOpa3oBaHuUs JTPOOHO-TTUHEUHBIX
BBIPAKECHUN U BBIPAKEHUM C KBAAPATHBIMU KOPHSIMHU.

B noBceHeBHO KU3HU M NPHU U3YYEHUH JPYTUX MPeAMETOB:

® [OHMMATh CMBICII 3AIIUCH YUCJIA B CTAHJAPTHOM BU/IE;

e omepupoBaTh Ha 0a30BOM YpOBHE TIOHSITHEM «CTaHIapTHAs 3aluCh
qucia.

Yuenuk nonyuum eo3zmosicnocms nayuumoca:

e OmnepupoBaTh TOHATUSIMM CTEIEHUM C HATypajbHBIM TOKA3aTEIIEM,
CTEIICHU C LEJIIM OTPULIATEIIbHBIM MTOKA3ATEIIEM;

® BBINOJHATH MNPEOOPA30BaHUS  IIEIBIX  BBIPAXXEHUW: JEHUCTBUS  C
OJIHOYJIEHAMHU (CJIOKEHUE, BHIUUTAHUE, YMHOXKEHHE), AEHCTBHUS C MHOTOWICHAMU
(ciio’)eHue, BBIYUTAaHHE, YMHOKEHHE);

® BBINOJHATH PA3JIOKECHUE MHOIOWICHOB HA MHOXUTEIA OJHUM U3
criocoOOB: BBIHECEHHE 3a CKOOKY, TpYNIUPOBKA, HCIOJAb30BaHuE (HOpMYyIl
COKpAIIICHHOTO YMHOKEHHS;

® BBIACIATH KBaJAPAT CyMMBbI U Pa3HOCTU OJTHOYJICHOB;

® PaCKJIaJIbIBAaTh HA MHOKUTEIN KBaJAPATHBIA TPEXUJICH;

® BBINOJHATH MPEOOPa30BaHUS BBIPAKECHUN, COJEPXKAIIUX CTEIEHH C
LEJIBIMA OTPULIATEILHBIMU TTOKA3aTENSIMM, MEPEXOIUTH OT 3aMUCU B BUJE CTEIICHU
C 1IEJIBIM OTPHULIATENIBHBIM MMOKA3aTeJIeM K 3alIUCH B BUJE APOOH;



® BBHINOJHATH MPeoOpa3oBaHUS JAPOOHO-PANMOHATBHBIX  BBIPAKEHUN:
COKpaleHue JApoOei, mnpuBeaeHue anredbpanyueckux Jpodberl k  obiieMy
3HaMEHATENI0, CJOXKEHUE, YMHOXXEHHWE, JeJIeHHe anredbpandeckux apoOeH,
BO3BEJICHUE anTreOpandyecKoil OpoOuW B HATYpATbHYIO H IEIYI0 OTPHUIATEIbHYIO
CTCTICHb,

® BBHINOJHATH TPEOOPA30BAHUS BBIPAKEHUN, COJEPIKAINIUX KBaJApPaTHHIC
KOPHU;

® BBUICIATH KBAJApaT CYMMBI WM Pa3HOCTU JBY4YICHAa B BBIPAKCHHSIX,
COJIEpIKaIIiX KBaIpaTHBIE KOPHHU;

®  BBINIOJHATH TPEOOPa30BaHUs BEIPAKEHUH, COIECPIKAIINX MOTYITb.
B noBce1HeBHOM KMU3HU M NIPH U3YYE€HUH APYTUX NMPeIMETOB:

® BBHINOJHATH MPEOOpPa3OBaHUSA W JCHCTBUSA C YHCIAMH, 3alFCAaHHBIMHA B
CTaHJIapTHOM BUJIE;

® BBHINOJNHATH MpeoOpa3oBaHMsl  aNTeOpandeCKUX  BBIPAKCHUHA  TPHU
pelIeHUN 3aa4 IPYruX YIYeOHBIX MPEIMETOB.

Pa3nen 4. YpaBHeHUS 1 HEPABEHCTBA

BorinyckHuk Hay4yuTes B 7-9 kiaccax:

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTUSIMU: PABEHCTBO, YUCIOBOE
PaBEHCTBO, YPaBHEHHUE, KOPEHb YpPABHEHUS, PEIICHUE YPABHEHUS, YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABECHCTBA,

® MPOBEPATH CIPABENIMBOCTh YHCIOBBIX PABCHCTB U HEPABEHCTB;

e pewiare JIMHEMHBIE HEPAaBEHCTBA W  HECJIOXHbIE HEPABEHCTBA,
CBOJISIIIIMECS K JUHECHHBIM;

® pelIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPABHECHUM, HEPABEHCTB;

® MpPOBEPATH, SABISETCS JIM JAHHOE YHUCIO PEIICHUEM YpPaBHEHUS
(HepaBeHCTBA);

® pemiath KBaJpaTHBIE YpaBHEHHsS MO (opmysie KOpHEW KBaJpaTHOTO
YPaBHEHUS;

® U300paXkaTh PEIICHHs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceHeBHO KU3HU M NP U3YYEHUH JPYTUX MPeAMETOB:

® COCTaBJIAITh W pENIaTh JMHEHUHBIC ypaBHEHUs MPHU PEIICHUU 3a]ad,
BO3ZHMKAIOIIUX B IPYTUX y4E€OHBIX MPEAMETAaX.

Yuenux nonyuum eozmoosicnocmo nayuumoca:

e OmnepupoBarb MOHATUSMH: YpPaBHEHUE, HEPABEHCTBO, KOPEHb
yYpaBHEHMS, PEIICHUE HEPaBEHCTBA, pPABHOCWUJIBHBIE ypaBHEHWs, O0JacTh
onpeesieHus] ypaBHEeHUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUHN WJIM HEPABEHCTR);

® pellaTh JUHEHHbIC YPABHECHUSI U YPABHEHUS, CBOJIUMBIE K JIUHEUHBIM C
MTOMOIIIBIO TOXJECTBEHHBIX MTPEOOPa30BaAHUI;

e pelIaTh KBAIPATHBIE YPABHEHUS U YPABHEHUSI, CBOJIUMBIE K KBaJAPATHBIM
C TIOMOIIIBIO TOXKJIECTBEHHBIX MPEOOPa30BaHUIA;

e pemath APOOHO-TMHEHHBIE YPaBHECHUS,



e pelarhk NPOCTEHINNE UPPAUMOHATbHBIE YPaBHEHUS BHIA ./f(x)=a,
JF (%) =\e(x);

e pemaTh ypaBHEHHS BUAA X =4

e pemiarb ypaBHEHHUS CIIOCOOOM PpAa3yIOKEHHS Ha MHOMKUTEIU M 3aMEHBI
TIEPEMEHHOM;

® JCIOJIb30BaTh METOJ WHTEPBAJIOB JUIsl PEIICHHUS UEIbIX U JPOOHO-
palMOHAJIbHBIX HEPABEHCTB;

® pemaTh HECIIOKHBIE YPABHEHUS B LIENIBIX YU CIIAX.
B noBceqHeBHOM KM3HU M IIPH U3YyYEHHHU APYTUX NPEIMETOB:

® COCTaBJLITH U PEIIATh JIMHEWHBIEC U KBaJPATHBIC YPABHEHUS, YPaBHEHUS,
K HUM CBOJSIIMECS, CUCTEMBI JIMHEHHBIX YPAaBHEHUM, HEPABEHCTB IIPU PELICHUN
3aJlay IPyTrux y4eOHbIX IPEIMETOB;

® BBINOJHATH OLEHKY IMPaBIONOJ00HS pe3yJbTaTOB, MOJIYYaeMbIX MPHU
pPELIEHNHN JIMHENHBIX U KBAaJIPATHBIX YPABHEHNUN U CUCTEM JIMHEWHBIX YPABHCHUUN U
HEPaBEHCTB P PELLIEHUH 3a/1a4 APYTUX yUYEOHBIX MTPEIMETOB;

e BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA UM UX CHUCTEMBI
JUIL COCTABJICHUS MAaTEMAaTHYECKOM MOJEIH 3aJaHHOW pEeajbHOM CUTYalluu WIIU
IIPUKJIATHOM 3a/1a4H;

® yMETh HHTEPHPETUPOBATH IIOJYYEHHBIH IIPU PELICHUU YpaBHEHMH,
HEPABEHCTBA WJIM CUCTEMBI PE3YyJIbTAT B KOHTEKCTE 3aJaHHOM PEajJbHOM CUTyaluu
WJIY TIPUKJIATHOW 334 H.

Paznen S. ®yHkuuu

BrinyckHuk Hay4yuTces B 7-9 kiaccax:

e HaxoauTe 3HaueHue QYHKIIMH MO 3aITaHHOMY 3HAYEHUIO apTyMEHTa;

® HAXOJUTh 3HAYCHHE ApPTyYMEHTA IO 3aJaHHOMY 3HAa4YeHUI0 (YHKIUUA B
HECJIOKHBIX CUTYaITUsX;

® ONpenessaTh MOJIOKEHNE TOUKH MO €€ KOOpAUHATAM, KOOPAMHATHI TOUKH
10 €€ MOJIOKEHUIO Ha KOOPIMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTH OMpEEICHUS, MHOKECTBO 3HAUYCHUI,
HYJIU (YHKIIUU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKHA BO3PACTAHHS U
yObIBaHMs1, HAMOOJIbIIIEEe U HAUMEHbIIIEE 3HAUCHUS (PYHKITUY;

® CTpOUTh rpauiK TUHEHHON DYHKIINH;

® TIPOBEPSATH, SIBISETCS JU JaHHBIA Tpaduk rpa@ukoM 3a1aHHON QYHKIIUU
(TMHEWHOM, KBaIpaTUYHON, 0OpaTHOM MPOTIOPITMOHATHHOCTH);

® ompenensITh NPUOIMKCHHBIE 3HAYEHUs KOOPJIWHAT TOUYKH IMEepPECeUCHUS
rpadukoB HyHKIHIA;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSAMHU: MOCIEIOBATEIBHOCTD,
apudmeTryecKas mporpeccusi, reOMeTpruIecKasi MPOTPECCHUS;

e pemiath 3aJa4d Ha MPOTPECCUH, B KOTOPHIX OTBET MOXET OBIThH MOIYYCH
HEIMOCPEICTBEHHBIM MO/ICUEeTOM 0€3 puMeHEeHUS (OpMYI.
B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHUHU APYTUX NMPeAMETOB:



® WCIOJIb30BaTh TPaQUKHA PEaTbHBIX MPOIECCOB W 3aBUCHUMOCTEU st
OTpEJIEICHUs] UX CBOMCTB (HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, MPOMEXYTKH
BO3pACTaHUs U YOBbIBaHUS, 00JIACTU MOJIOKUTENIbHBIX U OTPUIIATEIBHBIX 3HAYECHUN
U T.I1L.);

® 1CIOJIb30BaTh CBOMCTBA JIMHEHHON (DYHKIMM U ee rpaduK Npu pelieHuu
3a/1a4y U3 ApYyruX y4eOHbIX MPEIMETOB.

Yuenuk nonyuum eozmoorrcnocms nayuumacsa:

e OmnepupoBarth TOHATHSAMHU: (YHKIHOHATBHAS 3aBUCHUMOCTb, (DYHKITHSA,
rpaduk QyHKIIMHU, COCOOBI 3aaHus (QYHKIMH, apTyMEHT W 3HaueHue (yHKIIUH,
00JacTh OMNpeAeNeHUs] W MHOXECTBO 3HauyeHUM GYHKIMM, HYId (QYHKIUH,
MIPOMEKYTKU 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKIIHH;

® CTpOoUTh TpaduKH JMHEHWHOMW, KBajgpaTUyHOW GyHKIUH, oOpaTHOMI
IPONOPLMOHAIBHOCTH, QYHKIMU BUMA: = /x 5, y =3

® Ha mpuMepe KBaJpaTUYHON (PYHKIIMH, MCIOJIB30BATh MPeoOpa3oBaHUs
rpaduka QyHkuum y=f(x) 111 noctpoenns rpaGuKoB QYHKUUHA 5 = af (kx +b)+c ;

® COCTaBJSITh YPAaBHEHUS MPSIMOU 1O 33JlaHHBIM YCJIOBHSAM: TPOXOISIIEH
yepe3 JABE TOUKH C 3aJaHHBIMU KOOPJMHATAMU, IPOXOIAIIEH Yepe3 TaHHYIO TOUKY
Y [MAPAJUICIIBHOMN JaHHOU MPSIMOM;

® ucclenoBaTh PYHKIIUIO MO ee rpaduKy;

® HAXOIUTh MHOKECTBO 3HAYCHUH, HYJIH, MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH KBaJIpaTUIHON (DYHKIIHH,

® OmepupoBaTh TMOHATUSAMH: TIOCIEAOBATEILHOCTh, apudMeTHIecKas
porpeccusi, reoMeTpuuecKasi Iporpeccus;

® pelaTth 3a/1a4u Ha apUPMETHIECKYIO M TEOMETPUUECKYIO TIPOTPECCHIO.
B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHUHU APYTUX NMPeIMETOB:

® JUTIOCTPUPOBATh C TOMOIIBIO T'paduka peaqbHyH 3aBUCHMOCTH HWITH
MIPOIIECC 10 UX XapaAKTEPUCTHKAM;

® JCIOJIb30BaTh CBOWCTBA M TpauK KBaApPaTUYHOW (YHKUMH MpHU
pEIIeHUH 3a7a4 U3 IPYTUX YYCOHBIX TIPEIMETOB.

Pa3znea 6. TexcroBble 3a1aun

BorinyckHuk Hay4yuTes B 7-9 kiaccax:

e Pemath HECIOXKHBIE CIOKETHBIE 33Ja4M pa3HbIX THUIIOB Ha BCE
apupMeTUIYECKUE ICUCTBUS,

® CTPOUTH MOJICNIb YCIOBUS 3aJaud (B BHUIEC TaOJUIIBI, CXEMbI, PUCYHKA
WU ypaBHEHHUSI), B KOTOPOW JaHbl 3HAYEHUS JBYX M3 TPEX B3aUMOCBS3aHHBIX
BEJIMYMH, C LIEJIbIO TIOMCKA PELICHUS 331a4H;

® OCYHICCTBJISATH CHOCOO TIOMCKA pEIIeHUs 3aJadyd, B KOTOPOM
paccyXJeHue CTPOUTCS OT YCIOBUS K TpeOOBaHMIO WJIM OT TpeOOBaHUS K
YCJIOBHIO;

® COCTaBJISITH TUIAH PEILICHUS 3a/1auu;

®  BBIJICIISATH dTAIbl PEIICHUS 3a1a4H;



® UHTEPNPETUPOBATh  BBIUMCIUTENBHBIE  pE3yJbTaTbl B  3ajaue,
UCCJIEIOBATh [TOJIyYEHHOE PEIICHNE 33]1auH;

® 3HaTh pa3jMyue CKOPOCTEH 0OBEKTa B CTOSUEH BOJE, IPOTUB TECUECHHUS U
110 TEYEHUIO PEKH;

® pelIaTh 33/1a4¥ HAa HAXO0XKJICHHE YaCTH YKCIIAa U YKCIIA IO €ro YacTu;

e pelaTh 33/1a4¥ pa3HbIX TUNOB (Ha pabOTy, HAa MOKYNKHU, HA JIBHXKCHHE),
CBSI3BIBAIOLIUX TPU BEJIMYMHBI, BBIICIATH 3TH BEJIUYMHBI U OTHOIICHUS MEXIY
HUMU;

® HAXOJUTh MIPOLEHT OT YUCIA, YUCIO IO MPOLEHTY OT HET0, HaXOAUTh
MPOLIEHTHOE CHUYKEHUE WIIN MTPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI,

® peIIaTh HECJOKHBIE JIOTHYECKUE 33Ja4l METOJOM PACCyKICHUM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX NMPeAMeTOB:

®  BBIIBUIATh THIIOTE3BI O BO3MOXKHBIX MPEACIIBHBIX 3HAUYECHUSAX UCKOMBIX B
3aJja4u€ BEJIMUMH (1eNaTh PUKUJIKY).

Yuenux nonyuum ¢osmodrcnocmo nayuumaoca:

e PemaTh IpOCThIE M CIIOXKHBIE 337a4M PA3HBIX THUIIOB, a TAaKXKE€ 3aJadu
MTOBBIIEHHOM TPYIHOCTH;

® JCIOJIb30BaTh pa3HbIe KPATKHE 3alHCH KaK MOJEIN TEKCTOB CIIOMKHBIX
3aJ1a4 I TOCTPOEHUS TIOMCKOBOM CXEMBI M PEILICHUS 3a/1ay;

® pa3IMyYaTh MOJEINb TEKCTA U MOJEIb PEIICHUs 3a1a4i, KOHCTPYUPOBAaTh
K OJHOW MOJEJIM PELICHUS HECIIOKHOM 3aa4/ Pa3HbIE MOJIEIHU TEKCTA 331a4H;

e 3HAaThb W MPUMEHATH 00a crnocoba TMoucka pemeHus 3agad  (OT
TpeOOBaHUSI K YCJIOBUIO U OT YCJIOBUS K TPEOOBAHHUIO);

®  BBIICIATH ATAIlbl PEUICHUS 33]1a4U U COJAEPKaHUE KaXI0Tr0 ITana;

® yMeTh BHIOMpPATh ONTUMAJIbHBIA METOJ PEIICHHUs 3a7aud U OCO3HABaTh
BBIOOP METOJa, pacCMaTpUBaTh Pa3jIMYHbIE METO/bl, HAXOJIUThH Pa3HbIe PEIICHUs
3aJ1ayu, €CJIA BO3MOXKHO;

® aHAIM3UPOBATh 3aTPYJHEHUS MIPU PELICHUN 33]1a4;

® BBINOJHATH pa3lu4Hble MpeoOpa3oBaHUs MPEIIOKEHHON 3adauu,
KOHCTPYHPOBATh HOBBIE 33J1a4d U3 JAHHOH, B TOM UHMCie 0OpaTHBIE;

® UHTEPIPETUPOBATh  BBIUMCIUTENBHBIE  pE3yJbTaTbl B 3ajade,
WCCJIEIOBATH MTOJIYYEHHOE PELICHUE 3a/1a4H;

® AHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMH B3aWMHOIO PaCIOJIOKEHUS
JIBYX OOBEKTOB M M3MEHEHHE WX XapaKTEePUCTUK IMPU COBMECTHOM JBHKEHUU
(cKOpOCTh, BpeMs, pacCTOSTHUE) MIPU PEIICHUH 33]]a4 Ha JBUXKEHUE JIByX OOBEKTOB
KaK B OJIHOM, TaK ¥ B IPOTUBOIOJIOKHBIX HANPABICHUSX;

® 1CCIIeIOBaTh BCEBO3MOXHBIE CHUTyallUM TMpU pEUIEHUU 3a4ad Ha
JBUYKEHUE T10 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpa3HbIE 337aUu «HA YaCTH»,

e pemarb U OOOCHOBBIBATH CBOE peuieHue 3a7ad  (BBLIETATH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOKJEHUE YaCTH YMCJIa M YUCIIa IO €ro YacTH Ha
OCHOBE KOHKPETHOI'O CMbICHa IpOOu;



® OCO3HaBaTh U OOBICHATH MACHTUYHOCTh 3aJa4 pa3HbIX THIIOB,
CBS3BIBAIOLIMX TPU BEJIMUYMHBI (Ha paOOTy, HA MOKYIKHU, HA IBUKEHUE), BBIJIETSATh
9TU BEJIMYMHBI U OTHOILIECHUS MEXIY HUMH, IPUMEHSTh UX MPU pEUICHUH 3ajad,
KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4 YKA3aHHBIX TUIIOB;

e pemiath 337a4d Ha MPOLICHTHI, B TOM YHUCJE, CJIOXHBIE MPOLEHTHI C
000CHOBaHHUEM, HCTIONB3YS Pa3HbIe CIIOCOOBL;

e pemarh 33/1a4d IO KOMOMHATOPHKE U TEOPHH BEPOSITHOCTEH Ha OCHOBE
UCITIOJIb30BAHUS U3YYEHHBIX METO/IOB U 00OCHOBBIBATH PEILICHUE;

® pellaTh HECJOXKHBIE 33]]Ja4M 10 MAaTEMAaTUYECKON CTATUCTHUKE.
B noBceHeBHOM KM3HU M NIPU U3yYeHHHU APYTHUX NMPeIMETOB:

e pelaTh 33/1a4M Ha JBUKEHUE IO PEKE, pacCMATPUBasl Pa3HbIE CHCTEMbI
oTCYeTa.

Pazgea 7. CtaTucTUKa M TEOPUsI BEPOATHOCTEH

BrinyckHuk Hay4yuTes B 7-9 kiaccax:

e liMers mpencraBieHHE O  CTATUCTUYECKHX  XapaKTEPUCTUKAX,
BEPOSITHOCTU CITy4aHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4yax;

® Dpeliarh MNPOCTEHIINEe KOMOWHATOPHBIE 3a/ladyd METOJIOM IMPSIMOTO U
OpraHW30BaHHOIO Mepedopa;

® MPEACTaBIATH JAHHBIC B BUE TAOIUII, TUarpaMm, rpauKoB;

e uyuTaTh WHGOPMAIINIO, NMPEJACTABICHHYIO B BUJE TAOIHIIbI, TUATrPAMMBI,
rpaduka;

® OMNpeeNsITh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTHKU YHUCIOBBIX
HabOopOB;

® OIIEHUBATH BEPOSTHOCTH COOBITHSI B MPOCTEHIIINX CITydasiX;

® UMETh MPEACTABICHHUE O POJM 3aKOHA OOJBIIMX YHCE B MAacCCOBBIX
SIBJICHUSIX.

B noBce1HeBHOM KNU3HU M NIPH U3YYE€HHH APYTUX NMPeIMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM TIepedopa;

® UMETh TPEACTABICHWE O POJU TMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH;

® CpaBHUBATb OCHOBHBIE CTATHCTHUYECKHE XAPAKTEPUCTUKH, MTOTYyUYECHHBIC B
poliecce perieHus MPUKIaIHON 3a/1a4u, U3yUYeHUs pPeaJbHOTO SBJICHUS;

® OIICHMBATh BEPOATHOCTH PEATBHBIX COOBITHI U SBICHUW B HECIOKHBIX
CUTYaIHsIX.

Yuenuk nonyuum eozmosrcnocms nayuumaoca:

e OmnepupoBaTh MOHATHSAMH: CTOJIOYATBIE W KpPYTOBBIC JHArpaMMBbl,
TaONMuIbBl JaHHBIX, CcpenHee apudMeThyeckoe, MeauaHa, HauOoubllIee U
HAaWMEHbIIIeEe 3HAYCHUSI BBIOOPKH, pa3Max BBIOOPKH, TUCIEPCUS W CTaHIAAPTHOE
OTKJIOHEHHUE, CITy4dailHasi N3MEHUYUBOCTb;

e wu3BIeKaTh UWHGMOpMAIMIO, TPEACTABICHHYIO B  Tabnumax, Ha
quarpaMmmax, rpadukax;

® COCTaBJATh TaOJMUIBI, CTPOUTH JUArpaMMbl W TpaduKH Ha OCHOBE
JAHHBIX;



® TPUMEHSTh TMPABWIO TMPOU3BEICHUS TPH PEHICHUU KOMOMHATOPHBIX
3aj1ay;

® TIPENCTaBIATh MH(POPMAIKIO C TOMOIIBIO KPYroB Diiiepa;

e pelaTh 33/1a4M Ha BBIYMCIIEHHE BEPOSATHOCTH C MOJCYETOM KOJMYECTBA
BApUAHTOB C OMOIIbI0 KOMOMHATOPHKH.
B noBceaHeBHOI KU3HU U NIPU U3YYEHNH IPYTUX NMPEIMETOB:

® U3BJIEKaTh, MHTEPIPETUPOBATh HHPOPMALIMIO, TPEACTABICHHYIO B
TabNMIlax, Ha [MarpaMmax, rpadukax, OTpa)Karollylo CBOMCTBA U XapaKTEPUCTUKU
peabHBIX MPOLIECCOB U SIBJICHUI;

® OMNpeNeNsITh CTATUCTUYECKHE XapPaKTEPUCTHUKU BBIOOPOK MO TabiauIaM,
auarpaMmam, rpadukam, BEITIOJNHATh CPAaBHEHHE B 3aBUCHMOCTH OT IIEJIH PEIICHUS
3aJ1auu;

® OICHUBATh BEPOSTHOCTH PEANIbHBIX COOBITUN U SBICHUM.

I'eomerpus

Paszgea 1. I'eomeTpuueckue purypol
BrinyckHMK Hay4yuTcs B 7-9 kiaccax:

e OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU F€OMETPUUYECKUX DUTYD;

® U3BJIEKaTh MH(OPMALMIO O TEOMETPUUECKUX (PUTYpaX, IPEICTABICHHYIO
Ha yepTekax B IBHOM BUJIE;

® TIPUMEHSTH IS PEIICHUs 3a7a4 reoMeTpuueckre (PaKThl, €CIu YCIOBUS
UX MPUMEHEHUs 3a/1aHbl B ABHOU (popme;

® pelaTth 337a4Md Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH M0 00pasiam
WM QJITCOPUTMAM.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPEIMETOB:

® JCIOJI30BaTh CBOMCTBA T€OMETPUUECKUX (QUTYP ISl PELICHUS] TUITOBBIX
3a/1a4, BO3HUKAIONIMX B CUTyallMsIX MOBCEAHEBHOW >KU3HM, 3a/1a4 MPAKTUYECKOTO
COJIEp KaHMS.
Yuenuk nonyuum eozmoosrcnocms nayuumacs:

e OmnepupoBarh MOHATUIMHA T€OMETPUUECKHUX DUTYD;

® U3BJIEKaTh, MHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh MH(GOPMALMIO O
reOMETPUYECKUX (UTrypax, MPeACTaBICHHYIO Ha YepTexax;

® [PHUMEHSATh F€OMETPUYECKHUE (PAKThI JUIsl pEIICHUs 3a7a4, B TOM YHCIIE,
MPEANOJIAraloInX HECKOJIBKO 1IaroB PEIICHUS;

e (GopMyIMPOBATH B MPOCTEHIIMX CIy4Yasx CBOMCTBA M MpU3HAKU (DUTYD;

® JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPKIICHHUS;

® BIAJETH CTaHJApPTHOMN KkJaccupukanuen TIJIOCKHX buryp
(TpeyroJIbHUKOB M YETHIPEXYTOJILHUKOB).
B noBcegHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEAMETOB:

® HCIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTYp HJis PEIICHUs 3a7ad
MPAKTUYECKOTO XapakTepa U 3a7a4 U3 CMEKHbBIX JUCIUILINH.

Pazgea 2. OTHOIICHHUS
BeinyckHMK Hay4yuTcs B 7-9 kiaccax:



e OmnepupoBath Ha 0a30BOM YypOBHE MOHSTHUSAMU: PaBEHCTBO (GUTYD,
paBHble (UTYpBI, PABEHCTBO TPEYTOJbHUKOB, MapaJUICIbHOCTh  MPSMBIX,
NEPHEHANKYIAPHOCTh MPSAMBIX, YIJIBI MEXAYy MNpSIMbIMU, TEPHEHAUKYJIIAP,
HAKJIOHHAS, TIPOEKIIMSL.

B noBceHeBHOM KM3HU M NIPU U3yYeHHHU APYTHUX NPeIMETOB:

® CNONb30BaTh OTHOIICHHUS JJIi  pEHIeHHs MpOCTEHIIMX  3ajaad,
BO3HUKAIOIIUX B PEATbHOM JKU3HH.

Yuenuk nonyuum eozmosrrcnocms nayuumacsa:

e OmnepupoBaTh TMOHATHUSMH: PABEHCTBO (uryp, paBHbIE (QUTYPHI,
PAaBEHCTBO TPEYTrOJIbHUKOB, MapaJICIbHOCTh TMPSMBIX, MEPIECHIUKYISIPHOCTD
OPSMBIX, YIJIBl MEXKAY TNPSIMbIMH, TEPHEHAUKYJSAP, HAKIOHHAS, MPOEKIUS,
nogobue guryp, nogo0HbIe GUTYPHI, TOJOOHBIC TPEYTOJIBHUKH;

e npuMeHsTH TeopeMy Daiieca U TeOpeMy O MPOMOPLHUOHATBHBIX OTPE3Kax
IIPU PEIICHUH 3a]1a4;

®  XapaKTepU30BaTh B3AaMMHOE PACIIOIIOKEHHUE TIPSIMON U OKPY>KHOCTH.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHH APYTUX NMPeIMETOB:

® JCIOJIb30BaTh OTHOIIEHUS [UJIsl pEIICHHUs] 3a]ad, BO3HUKAIOUIUX B

p€aIbHOM KU3HH.

Paznen 3. U3mepeHust U BBIYUCTCHUS
BeinyckHMK Hay4yuTcs B 7-9 kiaccax:

e BEINOJHATh U3MEPEHUE JIUTMH, PACCTOSIHUMN, BEJIMYUH YTJIOB, C TOMOIIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® [puMEHATh (GOpMyJbl MEpPUMETpa, IUIOMEAAM U 00beMa, IUIOMAIH
IIOBEPXHOCTH OTAEJIBHBIX MHOIOTPAaHHUKOB IIPH BBIYMCIICHUSIX, KOTJ1a BCE JIaHHBIE
UMEIOTCS B YCJIOBUUY;

e qnpumeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUUYECKUE
COOTHOILIEHHUS ISl BBIYMCICHHS JJIMH, PACCTOSHHM, IUIOIIAAEH B IPOCTEUIINX
CIIyvasx.

B noBceHeBHOM KU3HH M NIPH U3YYE€HUHU APYIHX NMPeIMETOB:

® BBIUHCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYaLHsX,
WIOHIaM B NPOCTEHIIMX clydasx, MOPUMEHSITb (OpPMYJbl B MPOCTEHUIINX
CUTYalUsIX B IOBCEIHEBHOM KU3HU.

Yuenuk nonyuum eozmosrcnocmo nayuumaoca:

e OmnepupoBaTh MPEACTABICHUSIMH O JJIMHE, IUIOMIAAH, OOBEME Kak
BenuunuHamu. [Ipumensars teopemy Iludaropa, Gpopmyinsl miomanu, odobema npu
pEeLIeHNN MHOTOIIArOBbIX 3a/1a4, B KOTOPBIX HE BCE JAHHBIE MPEJCTABICHBI SIBHO, a
TpeOyIOT BBIYHMCIICHHM, ONEepUpoBaTh 00Jie€ HIMPOKUM KOJUYECTBOM (opMmyl
JUIMHBI, TUIOIIA1, 00beMa, MPOBOJIUThH BHIYMCICHUSI HA OCHOBE PAaBHOBEIMKOCTU U
PaBHOCOCTABJIEHHOCTH;

® [POBOJUTH MPOCTHIC BBIYUCICHUS HA OOBEMHBIX TeJax;

e (QopmynupoBaTh 3aJa4l Ha BBIYMCIIEHUE JUIMH, TUIOHIaield 1 00bEMOB U
peuarh ux.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HUH APYTHX NMpPeIMETOB:



® [IPOBOAUTH BBIYMCIIEHUS HA MECTHOCTH;
® [puUMEHATh (OpPMyJbl NPU BBIUUCIECHUAX B CMEXHBIX YUYEOHBIX
IIpeAMETax, B OKPYKaroIen TeUCTBUTEIBHOCTH.

Pasnen 4. 'eomeTpryeckue nocTpoeHust
BeinycKHMK Hay4yuTces B 7-9 kiaccax:

e 1I300pakaTh TUIOBBIC IIOCKUE (UTYPHI U (PUTYPHI B MPOCTPAHCTBE OT
PYKH ¥ C IOMOLIBIO HHCTPYMEHTOB.
B noBceqHeBHOM KU3HH M IIPH U3YYEHHH APYIHX NPEAMETOB:

® BBINOJIHATH MPOCTEUIINE MOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIC B
pEAbHOM KU3HMU.
Yuenuk nonyuum eozmosrcnocmo nayuumaoca:

e 300paxkaTb reomMeTpUyECKHe (PUTYpHI 10 TEKCTOBOMY M CHMBOJIBHOMY
ONMCAaHUIO;

e CBOOOJHO ONEPUPOBATh YEPTEKHBIMU HMHCTPYMEHTAMHU B HECIIOKHBIX
ciryJasx,

® BBINOJHATH IOCTPOCHUS TPEYTOJBHUKOB, IPUMEHATH OTHEIbHBIC
METOAbl TOCTPOCHUM LUPKYJIEM W JMHEUKOM W TPOBOJWUTH IPOCTEUILINE
VCCIICIOBAHUSI YHACIIA PELICHUN;

® U300pa)kaTh TUIIOBBIE IJIOCKUE (DUTYpPHI U OOBEMHBIE TEJA C MOMOIIbIO
IPOCTEUIINX F€OMETPUUECKUX HHCTPYMEHTOB.
B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYIHX MPEAMETOB:

® BBINOJHATH NMPOCTEUIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOAMMBIC B
pEATBHOM )KU3HU,

® OLICHMBATh Pa3MeEpPhl PEATbHBIX OOBEKTOB OKPYKAIOIIET0 MUPA.

Pazgea 4. I'eomeTpuyeckue npeodpa3soBaHus
BeinyckHMK Hay4yuTcs B 7-9 kiaccax:

e Ctpouth Hurypy, CHMMETPHUYHYIO JaHHOW (PUTYpe OTHOCUTEIBHO OCH U

TOYKH.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

® pacno3HaBaTh JIBUKEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;

® PpAacro3HaBaTh CAMMETPUYHBIE (DUTYPHI B OKPYKAIOLEM MHUPE.
Yuenuk nonyuum eosmosrrcnocmo nayuumaoca:

e OmepupoBaTh MOHITHEM JBWXKEHHS M MpeoOpa3oBaHHs IMOJ00us,
BJaJE€Th MpPHEMaMHU [OCTPOCHHUSI (QUIYp C UCHOJIb30BAaHUEM JBIKEHUH U
npeobpazoBaHuil 0100, IPUMEHATH MOJyUYEHHBIE 3HAHUS U OTBIT IOCTPOSHUH B
CMEXHBIX IPEIMETAX U B PEATBHBIX CUTYalUsIX OKPYKAIOLIEro MUPA;

® CTpouTh (QUrypy, MNOJOOHYIO [1aHHOW, I[0OJb30BAThCA CBOMCTBAMHU
noa00us AJi1 000CHOBAaHUSI CBOMCTB (QUTYD;

® I[IPUMEHATH CBOMCTBA [JBWXXEHHUM Ui TMPOBEACHUS IPOCTEUIINX
000CHOBaHUH CBOMCTB GUTYP.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:



® TIPUMEHSTH CBOMCTBA ABMKEHUHN U MPUMEHSTH TI0I00ME 711 TOCTPOSHU M
Y BBIYUCIICHUH.

Pa3pgen S. BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH
BpinyckHuk HayuuTcs B 7-9 Kiaccax:

e OmnepupoBath Ha 0230BOM ypOBHE MOHATUSMHU BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJECHUE BEKTOPA Ha YMCII0, KOOPIUHATHI Ha MIIOCKOCTH;

® OMpenesaTh MPUOIMKEHHO KOOPAUHATHI TOYKU MO €€ M300paKeHHUI0 Ha
KOOPJMHATHOM TIOCKOCTH.

B noBceHEeBHOM KU3HM M NIPH M3YYECHUHU APYTUX NPeIMETOB:

® CNONB30BaThb BEKTOPbl I pPEIIEHUs MPOCTEHIIMX 3ajJad  Ha
OINPEJEICHHE CKOPOCTH OTHOCUTENBHOTO JIBHIKEHHUS.

Yuenux nonyuum ¢ozmorcnocmo nayuumauca:

e OnepupoBaTb MNOHATUSIMH BEKTOp, CyMMa, pPa3HOCTb BEKTOPOB,
IIPOU3BEJCHUE BEKTOpAa HA YHUCJIO, Yol MEXAY BEKTOPAaMH, CKaJSIPHOE
IIPOU3BEJCHUE BEKTOPOB, KOOPAUHATHI HA INIOCKOCTH, KOOPINHATHI BEKTOPA;

e BBINOJHATH JCWCTBUSA HaX BEKTOpaMu (CIOKEHHE, BBIUUTAHHUE,
YMHOXEHHE Ha YHUCIO), BBIYUCIATH CKAJISPHOE IPOU3BENEHUE, ONPEACNsATh B
MPOCTEUIINX CIy4asX yroy MeXAy BEKTOPAMH, BBINOJHATH Pa3IoKEHUE BEKTOpa
Ha COCTaBJIOIINE, MPUMEHSTh IOJIYYEHHbIE 3HAHUS B (PU3UKE, IOJb30BAThCS
(GopMyOii  BBIYMCIECHHMS pPACCTOSHUS MEXAY TOYKaMU IO  H3BECTHBIM
KOOpPJIMHATAM;

® [PHUMEHSATh BEKTOPbl M KOOPAMHATBHI Uil PEIICHHS] T€OMETPHUYECKHUX
3aJ1a4y Ha BBIYMCIICHUE JUIVH, YTJIOB.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX MPEAMETOB:

® JCIOJIB30BaTh MOHATUS BEKTOPOB M KOOPAMHAT JJIA PEIUEHUs 3ahad I10

bu3uke, reorpa@uu U IpyruM yueOHbIM NpeIMETaM.

Paznen 6. UcTopust MaTeMaTUKHU
BeinyckHMK Hay4yuTcs B 7-9 kiaccax:

e OnuceiBaTh OTJEIbHBIE BBIJAIOIIMECS PE3YJIBTATHI, OJYUYEHHBIE B X0/
pPa3BUTHS MAaTEMATUKHU KaK HAyKH;

® 3HATh MPUMEPHl MATEMATHUYECKUX OTKPBITUH W HUX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHMMAaTh POJIb MaTEMAaTUKU B pa3BUTUHU Poccuu.
Yuenux nonyuum eozmosrcnocmo nayuumoca:

e XapakTepu3oBaTh BKJaJ BBbIJIAIOMIMXCA MaTeMaTUKOB B pa3BUTHE
MaTEeMaTHUKHU ¥ UHBIX HAYYHBIX 00JIaCTeH;

® [IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccuu.

Pa3znea 7. Meroabnl MaTeMaTHKH
BeinyckHMK Hay4yuTcs B 7-9 kiaccax:

e BpiOuparh NOAXOIAIIMN M3YyYEHHBIH METOJ ISl PEIICHUS M3YYEHHBIX
THTIOB MAaTEMAaTHYECKUX 33]1a4;



e [lpuBoauTh  mHpuUMEpPBl  MAaTEMATHUYECKUX  3aKOHOMEPHOCTEM B
OKpY’KaroLen JEeHCTBUTEIIbHOCTU U IIPOU3BEICHUAX UCKYCCTBA.
Yuenuk nonyuum eozmosrrcnocms nayuumaoca:

e lcnonb3ys  M3ydeHHBIE  METOABI, IMPOBOJUTH  JOKA3aTeJIbCTBO,
BBIIIOJIHATH OITPOBEPKEHUE;

e BBHIOMPATh H3YYCHHBIE METOABl W UX KOMOHMHAIMH [JIsl PEHICHUS
MaTeMaTUYECKUX 3a/ady;

® CIOJIB30BAThH MaTeMaTUYECKUE 3HaHUSA JUIs OIMCaHUs
3aKOHOMEPHOCTEH B  OKPYXKAIOIIEH JEHCTBUTEIBHOCTH U  IPOU3BEACHUAX
HCKYCCTBa
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