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1.IlosicHuTEeAbHAA 3AaNHCKA

PabGouass mporpamMma  cocTaBieHa Ha OCHOBE (helepaibHOr0 TIOCYIapCTBEHHOTO
00pa3oBaTEeNbHOIO CTaHJIapTa OCHOBHOIO oOmiero oOpasoBaHusi  (mpuka3 MuHHCTEpCTBa
obpaszoBanus u Hayku Poccuiickoit @enepannu ot 17 gexabps 2010 r. Ne 1897, mpukas
Munuctepcra oOpazoBanus U Hayku Poccuiickoit ®denepanuu ot 29 nekadpst 2014 r. Ne 1644
«O BHECEHWHM HW3MEHEHHWHW B TMpuKa3 MwuHHUCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoit
Oeneparuu ot 17 gexadpst 2010 1. Ne 1897 «O06 yrBepxkaeHn# (eaepaibHOr0 rocyIapcTBEHHOTO
00pa3oBaTeNpbHOIO CTaHJapTa OCHOBHOro oOmiero oOpa3oBaHus», [Ipukaz Munucrepcrsa
npocBemeHust Pocun ot 11 mekabpss 2020 r. Ne 712 «O BHeceHWH U3MEHEHHI B HEKOTOpHIE
denepanpHble TOCYIAPCTBEHHBIE OOpa3oBaTeNbHBIE CTaHIAAPTHI O00mEero oOpa3oBaHUS I10
BOIPOCAM BOCIHTaHUSl OOCHQAIOIMXCS»), B COOTBETCTBMHM C YydeOHbIM rmianom HOYY
«[IpaBocnaBHBIM LIEHTp HENpepbIBHOIO 00pa3oBaHMs BO uMsA mpenogodHoro Cepaduma
Caposckoro» Ha 2021-2022 y4ueOHBII TOX, commacHO (enepaqbHOMY MEpPEeYHI0 Y4eOHUKOB,
yrBepkaeHHoMy [Ipukasom MunucrtepcrBa IIpoceemenus P® or 23.12.2020 Ne 766 «O
BHECEHUU U3MEHEHHH B (eiepabHbIi NEepeYeHbh YICOHUKOB, JOMYIIEHHBIX K HCIIOJIh30BAHUIO
IpU peasin3al iy UMEIOLMX FOCYIapCTBEHHYIO aKKpeIuTalno oopa3oBarenbHbIX nporpamm HO,
00, CO oOpazoBaHusi OpraHU3ANMSIMHU, OCYIICCTBISIONMMH 00pPa30BaTEIBHYIO €T BHOCTD,
yIBepKIAeHHYI0 npukazom Munuctepcersa [Ipocsemenuss PO o1 20.05.2020 1. Ne 254y, ¢ yuetom
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTelbHOW MPOrpaMMbl OCHOBHOIO
obmero ooOpazoBanus HOYUY «lIpaBocnaBubiii LleHTp HempepbIBHOrO 00pa3oBaHUs BO UM
npenogooHoro Cepaduma CapoBCKOTOY», C HCIOIB30BAHUEM MTPUMEPHON MTPOTPaAMMBbI OCHOBHOTO
o01ero o0pazoBaHus 10 MAaTEMaTHKE M aBTOPCKUX MTPOrpaMM HCTonb3yeMbix YMK.

B ocHOBYy pmaHHOW mporpamMmbl TOJOKEH CHUCTEMHO-JAEITEIbHOCTHBIA MOAXOI K
0o0pa30BaHMI0, HAIlPaBJICHHBIN Ha BOCHUTAHHWE U Pa3BUTHE KA4YECTB JIMYHOCTH, OTBEYAIOLIMX
TpeOOBaHUSIM TOCTPOCHUS COBPEMEHHOTO POCCHICKOTO oOImecTBa  4depe3 (OopMUPOBAHUS
L[EJIOCTHOM KapTHMHBI MHpa Ha OCHOBE IPaBOCIABHOIO MHMPOBO33PEHUS U MHUPOBOCIPUATHS,

Juajiora KyJibTyp H YBA)XCHHA €O MHOIOHAIIMOHAJIBHOI'O COCTaBa

VYueOHBIN MJIaH IIKOJBI Ha M3yd4eHHWE MaTeMaTWKd B 5-6 Kiaccax OTBOJHMT 5 y4eOHBIX
94acoB B HEJIEIIO B TEYCHHE KaXKI0TO To1a o0ydeHus, Bcero 340 ypokos. Ha u3yuenue anreOpsl B
7 wiacce oTBoAMUTCS 4 Waca , 2 yaca Ha reOMETpHUIo, B 8-9 Kkimaccax OTBOAMTCS 1Mo 3 yaca, a
TeOMETPUU — I10 2 Yaca B HEJENI0 B TEUEHUE KaKIoro rojaa odyueHus, Bcero 340 ypokoB o

anrebpe u 204 ypoka 10 TeOMETPUH.



PacnpeﬂeneHI/Ie yqe6H0r0 BpEMCHHU MCIKAY 3THUMH npeaMeTaMu

IpeACTaBJIEHO B Tabiuue.

KonnuecTBO 4acoB Ha ypoBHE

Knaccer | IIpeamMeTsl MaTeMaTU4yeCKOTO IMKIIA
OCHOBHOTO 00pa3oBaHHsI

5-6 MartemaTuka 340
7 Anrebpa 136
I'eomeTpus 68

8-9 Anrebpa 204
I'eomeTpus 136

Bcero 884

[Ipenmer «MatemaTuka» B 5—6 Kiaccax BKIOYaeT apr(METHYECKHI MaTepHuai, dJIEMEHTHI
anreOpbl ¥ TEOMETPHH, & TAKKE DJIEMEHTHI BEPOSATHOCTHO-CTATUCTUYECKON TUHUH.

[Mpenmer «MatemaTrkay B 7 — 9 Kinaccax BKIHOYACT B ce0sl HEKOTOPBIE BOIPOCHI apH(PMETHKH,
Pa3BUBAOIIME YHCIOBYIO IMHUIO 5—6 KI1acCOB, alreOpandeckuii MaTepual, 3JeMEeHTapHbIC YHK -
oOHuu, 3JEMCHTHI BepOfITHOCTHO'CTaTHCTH'—IeCKOﬁ JJUHUH, a TaKKeE FeOMeTpI/I‘ICCKI/Iﬁ Marcpuall,
TPAJAUIIHOHHO U3YJarOTCs, EBKIN0BA TEOMETPHS, IEMEHTBI BEKTOPHOMN aireOphl, TeOMETpHUYE -
CKHe mpeoOpa3oBaHUs.

Pa3men «Anrebpa» BKIIOYaeT HEKOTOPHIE BOMPOCH! apH(PMETHKH, pa3BUBAIOIIME YHCIOBYIO
JMHUIO 5—6 KIIacCOB, COOCTBEHHO aJIreOpanvecKiii MaTepual, 3JIeMeHTapHbIE (PYHKIIUH.

B pamkax ydeOHOro paszzmena «'‘eoMeTpus» TpaJuLIMOHHO U3YYalOTCsl EBKIHUI0BA FE€OMETPHUS,
3JIEMEHTHI BEKTOPHOMU anreOpsl, reOMeTpHUecKue mpeoOpa3oBaHusL.

N3yyenue maTeMaTUKUd B OCHOBHOM IIKOJIE HAIIPABJIEHO HA IOCTUKEHUE CIIETYIOLIMX
LeJen:

1) B HampaBJicHHMH JHYHOCTHOTO Pa3BUTHS

* pa3BHUTHE JOTUYECKOTO U KPUTHYECKOTO MBILUICHHS, KYIbTYPhl PEYU, ClIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (dopMHpPOBaHNE UHTEIUICKTYaTbHOW YECTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K
MPEOJIOTICHUIO MBICTUTENFHBIX CTEPEOTUIIOB, BEITEKAIOIMX U3 OOBIIEHHOTO OMBITA;

® BOCIIMTAHHUC Ka4YCCTB JINMYHOCTH, O6€CH€‘~IHB310HII/IX COH AJIbHYIO MO6I/IJ'ILHOCTI),
CIoCcOOHOCTh MPUHUMATH CAMOCTOSITEIIBHBIE PEIICHUS;

* (opMupOBaHKE KAUECTB MBIIUICHHS, HEOOXOAMMBIX JIJIsl 31l TAI[UU B COBPEMEHHOM
MH(QOpMaIlMOHHOM OOIIIECTBE;

* pa3BUTHE UHTEpECa K MAaTEMAaTHYECKOMY TBOPYECTBY M MaTEMAaTHICCKHX
CIIOCOOHOCTEI];

2) B MeTanpeaIMETHOM HarpaBJIeHUU
-(hopMUpOBaHUE y YUallMXCsl MPEICTaBICHUN O MaTeMAaTHKe KaK YacTH

00IIIeUeIIOBEUECKON KYIIBTYPhI, O 3HAYMMOCTH MaTeMaTHKN B Pa3BUTUU IUBHIU3AINH U
COBPEMEHHOTI0 O0IIECTBA;




-pa3BUTHE NPEACTABICHUM 0 MaTEMaTHKe KaKk (JopMe OMMCaHUs U METO/IE IIO3HAHUS
JeWCTBUTEIBHOCTH, CO3JaHNE YCIOBHUH ISl TPHOOPETEHH S IEPBOHAYAIBHOTO OIbITA
MaTEMaTU4YECKOr0 MOJEIMPOBAHUS;

* (popmupoBanue 0OIMX CIIOCOOOB MHTEIEKTYAIbHOM IS TENbHOCTH, XapaKTePHBIX IS
MaTEMaTUKU U SBJISIONMXCS OCHOBOW ITO3HABATEIBHOM KyJIbTYpPbI, 3HAUUMOW JJIs Pa3InYHbIX
cdep 4enoBeuecKoil 1esTeIbHOCTH;

3) B peIMETHOM HarpaBJICHUU:

* OBJIQJICHME MAaTEMAaTUYECKUMH 3HAHUSMHU U YMEHUSIMU, HEOOXOUMBIMHU IS
IPOAOIKEHUS 00pa30BaHUs, U3y4EHUsI CMEXHBIX JUCLUMIUINH, IPUMEHEHU S B TOBCEITHEBHOM

JKU3HH;

* co3nanue GpyHIaMeHTa JUIsl MAaTEMaTUUeCKOro pa3BUTHSL, POPMUPOBAHUSI MEXAHU3MOB
MBIIUICHUS, XapaKTePHBIX JJIs MATEMaTUYECKOU JIEATEIbHOCTH.

[TporpamMmoii npeaycMoTpeHbl GOPMBbI KOHTPOJIS:
Texkyumii KOHTPOJIb YCIIEBAEMOCTH, KOTOPBIM BKIIOYAECT:

- CTApTOBBII KOHTPOJIb - IPOBOJUTCS B HaYaJle y4eOHOTO rojia ¥ ONpeneNsieT ypOBEHb 3HaHUM
ydanmpxcs, HeoOXOIUMBIN 11 IPOIOJIKEHU S OOy4EHHUS;

- TEMaTHYECKI I KOHTPOJIb — TIPOBOAUTCS IIEPUOTUIUECCKH C LIEITBIO TPOBEPKH  YCBOCHHUSI
IPOTPAaMMHOTO MaTepraa 1o KaKI0H TeMe Kypca, JUIs OLIEHKU JOCTHIKEHUS INITAaHUPYEMBIX
pEe3yJabTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBI.

DopMBbI TEKYIIET0 KOHTPOJISI yCIIeBaeMOCTH:

- YCTHBIN OIIPOC

- TUCBhMEHHAs CaMOCTOsITeNNbHas padoTa

- KOHTpOJIbHAs padoTa pa3nuyHoro (gopmara

- TBOpUECKas pabora

- IpaKTUyeckas pabora

- ToMarttHss padoTa

- TECTOBBIE 3a/IaHUS

- KOMILJIEKCHasi paboTa Ha MEKIIPEAMETHON OCHOBE U paboTe ¢ nHpopMaruen

- IPOCKTHO-UCCIICAOBATCIIbCKaA pa60Ta

OcBoeHue 00pa3oBaTENbHON MPOTPAMMBI COMTPOBOXKIACTCS MPOMEKYTOUYHOI aTTecTanuei
00yJaroIMXCsl.



@D opMbI POMEKYTOYHOM aTTEeCTANUM 00YYAOIIMXCS :
- KOHTPOJIbHAs paboTa pa3muyHOro opmara.

2. Conep:xanue yuyeOHOro npeameTa

Conep:xanue yuyeOHoro npeamera «Maremaruka»

CopnepxaHue KypcoB MaTeMaTUKd 5—6 KiIaccoB, anreOpbl W reoMmeTpuu 7-9 KiaccoB
OOBEMHEHO KAaK B MCTOPUYECKH CIIOKHUBIIMECS JIMHUM (YUCTIOBas, anredpandeckas,
reoMeTpuyeckas, (QyHKIIMOHAIbHAS U JIP.), TAK U B OTHOCUTEIBHO HOBBIE (CTOXaCTHUYE CKasl JIMHUS,
«peanibHasi MaTemaTukay). OTAeNbHO TPEACTABJICHBI JIMHUS CIOKETHBIX 3aJ]1ad, MCTOPHUYECKAst
JIMHUSL.

JJIeMeHTbI TeOPMU MHOKECTB U MaTeMaTH4e CKOM JIOTUKH.

JlanHblii pa3aen BBesieH B Kypc MaTeMaTuku cornacHo @I'OC, 1onoiHUTEIbHBIX YaCOB Ha
M3YYCHHE JAaHHOTO pa3jiesia He BBIACISACTCS, OH BCTPAUBACTCS B IPYIUE TEMbI U HMEET CIICIYIOIIE e
COZIEpIKaHUE:

e MHoOXKeCcTBAa ¥ OTHOIIE HUSI MeKIy HUMH

MHOXECTBO, Xapakmepucmuyeckoe C80UCME0 MHONCeCmeda, dSIEMEHT MHOXKECTBa,
nycmoe, KoHeuHoe, beckoneunoe mHodcecmeo. IlogmHokecTBO. OTHOIICHHUE TTPUHAICKHOCTH,
BKIIFOUEHUS, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3a/laHUsl MHOXXECTB, pACNnO3HABAHUE
HOOMHOICECME U INEMEHM 08 NOOMHONCECE C UCNOIb308AHUEM KPY208 Diiiepd.

Onepanun Hag MHO:KecTBaMu. [lepeceuenrie 1 00bEIMHEHNE MHOMXKECTB.

e JjeMeHThl Joruku. OrnpeneneHue. YTBEpKICHUS. AKCHOMBI M TEOPEMBI.
JoxazaTtenbcTBO. JlokazaTenbcTBO OT MpOoTHBHOTO. Teopema, obOpatHas nanHou. [Ipumep u
KOHTPIPUMED.

Boicka3biBanus. VICTHHHOCTE M JIO’KHOCTH BBICKA3BIBAHMS.

Coaep:xkanue Kypca mateMaTuku B 5—6 kiaccax (340 yacos)

e HarypanbHbie 4ucia 1 HyJIb
HarypanbHblii psin 4yucesl M ero cpoiicrBa. HarypaibHOE 4MCIIO, MHOECTBO
HaTypaJIbHBIX YHMCENl U €ro CBOMCTBA, N300pakeHUE HATYypaJIbHBIX YMCENl TOUKAMHM Ha YUCIOBON
npsMoil. Mcrosnp30BaHue CBOMCTB HATYPAIBHBIX YU CEN IIPU PEILICHUN 3a/1a4.
3anuch M 4YTEHHe HATYPAJIbHBIX 4YHceJ. Paznuume Mexnay uudpoil um duciaom.
[To3unmonHas 3anuch HaATYpaJIbHOIO YHMCia, TOMECTHOE 3HaYeHUEe HUQPbI, pa3psabl U KIAcChl,
COOTHOLICHHUE MEXKIY [JBYMS COCEIHMMHU pa3psAHBIMM €AWHUIIAMHU, YTEHHE U 3allUCh

HaTypaJIbHBIX YHUCCII.



OxpyriieHne HATYpaJbHbIX uncetl. HeoOxomumocts okpyrienus. [IpaBuno okpyrineHu s
HaTypaJIbHBIX YU CE.

CpaBHeHHe HaTypajbHbIX 4YuceJ, cpaBHeHHe ¢ uuciaoM (. [lonstue o cpaBHEHUH
YUCeJl, CpaBHEHHME HATYpaJbHBIX YHCEN APYr C IPYrOM U C HyJeM, MaTeMaThudecKas 3aruch
CpaBHEHU, CIOCOOBI CPABHEHU S YU CEIL.

JeiicTBUsI ¢ HATypajdbHbIMHU 4HcJIaMU. CI0OXEHHWE W BBIYUTAHHUE, KOMITOHCHTBI
CJIOKE€HUSI U BBIYMTAHUS, CBS3b MEXKIYy HUMH, HAXOKJIECHHUE CYMMbl U Pa3HOCTH, U3MEHEHHE
CYMMBI Y Pa3HOCTH MPU U3MEHEHUHU KOMIIOHEHTOB CJIOKEHHS U BBIYUTAHUSL.

YMHOXEHHE U JAeNIEHHE, KOMIOHEHThl YMHOXEHUS U JIEJICHUS, CBSA3b MEXIy HHMH,
YMHOXKEHHE W CJIOKEHHE B CTOJIOMK, JIEJICHWUE YTOJIKOM, IMPOBEPKA Pe3ylbTara C MOMOIIBIO
NPUKUJIKA U OOPaTHOTO JEHCTBHSL.

[lepemecTUTENBHBIH UM COYETATENBHBIA  3aKOHBI  CJIOKEHUS W YMHOXEHHS,
pacrnpeaenuTeNbHbld 3aKOH YMHOKEHHSI OTHOCUTEIBHO CIIOKEHUSL.

CreneHb ¢ HATYPAJbHBIM MOKAa3aTeJeM. 3alllCh YKCIa B BUJEC CYMMBI pa3psIHBIX
cJlaraeMbIX, TOPSIIOK BHITIOJIHEHUSI ACUCTBU B BBIPAKEHUSIX, COJEPKALMX CTEIIEHb, BHIYUCIICHHE
3HAYEHU U BBIPAXKEHUH, COJIEPKAIMX CTCIICHb.

YucsioBblie BbIpazkeHUsl. UnCI0BOE BBIpAXKEHUE U €r0 3HAYCHUE, MOPSIOK BHITIOTHEHUS
IEUCTBUMN.

[esenune ¢ ocratkom. JleleHME C OCTaTKOM Ha MHOXECTBE HATYPAJIBHBIX YHCEI,
ceoticmea Oenenus ¢ ocmamxom. [IpakTuyeckue 3aa4ul Ha ICJICHUE C OCTATKOM.

CBoiicTBa ¥ npu3HaKku AeJauMocTH. CBOMCTBO IETMMOCTH CyMMBI (Pa3HOCTH) HA YUCJIO.
[Mpusnaku nenumoctH Ha 2, 3, 5, 9, 10. Ilpusnaku denumocmu na 4, 6, 8, 11. /lokazamenvcmeo
npusHaxkos deaumocmu. Pemenne npakTHueckux 3a/1a4d ¢ MPUMEHEHHUEM MTPU3HAKOB JCTUMOCTH.

Pa3znoxkeHnue ynciia Ha MpocTblie MHOKUTEJM. [IpocThie U cOCTaBHBIE UKCIIA.

PaznoxxeHne HaTypabHOTO YKCIIa HA MHOXKUTEIH, PA3JI0KEHHE Ha MPOCThIE MHOKHUTEIIH.
Aneopumm paznostcenus Hucia Ha nPoOcmvle MHONCUMENU.

Aareopauyeckue BbIpa:xkeHusi. lcnonp3oBanue OykB isi O0O3HAYCHUS YHCEN,
BBIYHMCIICHHUE 3HAYCHU S AITeOPanuecKoro BhIpaKCHUS, TPUMEHEHHUE alIreOpandecKuX BhIpaskeHUN
JUIS 3alICH CBOMCTB apu(METHUECKUX JIeHCTBUI, TpeoOpazoBaHue anredpandeckux BbIPaKeHHIL.

JeanTeJiu M KpaTHbIe. [[enuTens u ero cBoWcTBa, OO JeMUTeNb IBYX U O0Jiee Jrced,
HauOONBIIMK OOIIMI JENUTENb, B3aMMHO IIPOCTHIC YMCIIA, HAaX0KICHHE HauOOJIBIIEro OO0IIeTo
nenutens. KpatHoe u ero cBolicTBa, o0Iee KpaTHOE BYX W Oojiee yucel, HauMeHbIee ooiiee

KpaTHO€, CITOCOOBI HaX0XJICHHS HAaUMCHBIICTO 061uer0 KpaTHOTIO.

e Jlpo0u



O0bikHOBeHHBbIe podu. Jlons, yacth, ApoOHOE uucio, apodb. JpoOHoe Ymcio Kak
pe3ynbrat jgencHus. [IpaBuibHBICE M HEMpPAaBWIBHBIC IPOOH, CMEMIAHHAS ApoOb (CMEImAaHHOE
YU CIIO).

3anuch HaTypaJIbHOTO YKciia B BUJIE JPOOU € 3a/laHHBIM 3HaMEHaTeleM, peodpa3oBaHue
CMEIIAHHOW JpoOu B HEMPABUIIBHYIO APOOb M HA00OPOT.

[IpuBenenue npodeit k 0dmeMy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.

Cro)xeHue 1 BBIYMTaHHE OOBIKHOBEHHBIX IPO0Ei. YMHOXKEHUE U JIelIeHHE OOBIKHOBEHHBIX
Tpo0eii.

ApudmeTrueckue IEHCTBUSA CO CMEIIAHHBIMU TPOOSIMH.

Apudmernueckue NeMCTBUS C IPOOHBIMH YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUN U UX NPUMEHEHUE NPU 8bINOTHEHUU OeliCTi UL

HMecaTuunbie apoou. llemas w apoOHas yactu aecsatuaHo npodu. IlpeoOpazoBanue
JECATHYHBIX JIpoOeil B OObIKHOBeHHBbIe. CpaBHEHHME JEeCATHYHBIX JpoOeil. Croxenune u
BBIUMTAHUE JIECATHYHBIX JpoOei. OKpyriaeHrue NECATHYHBIX ApoOeii. YMHOKEHUE U JIeICHUE
NECSITUYHBIX qpobeit. [Ipeobpazosanie 00bIKHOBEHHBIX Opobell 8 Decsmuulblie OPOOU.

OrtHomleHne aBYX umces. Macurrad Ha mnaHe u kapte. [Ipomopuuu. CoiicTBa
IPONOPLUI, IPUMEHEHHUE IPONOPLMH U OTHOIICHU M IIPU PEILICHUH 3a/1a4.

Cpennee apudpmernueckoe uymces. CpeaHee apuPMETHUYECKOE JIBYX  YHCE.
M3obpaxenue cpenHero apu(mMeTHdecKoro JABYX YHCEN Ha YHCIOBOM mpsimoil. Pemenue
MPaKTUYECKUX 3a/1a4d C MIPUMEHEHUEM cpenHero apudmerndeckoro. Cpedree apughmemuyeckoe
HeCKOJIbKUX Yucel.

IIpouentsl. ITloHsTHE mnporeHTa. BbluncieHne MPOLEHTOB OT YWCIa U YUCIA MO
M3BECTHOMY TIIPOIICHTY, BBIPAKEHUE OTHOIICHUS B TIPOIEHTaxX. PereHne HEeCIOKHBIX
MPaKTUYECKUX 337a4 C MPOIICHTaMH.

JMuarpammbl. Cron0uaTele U KpyroBble JuarpaMmsbl. V3BieueHue uH@opmanuu us3
muarpamm. M3oopasicenue ouaspamm no 4ucio8blmM OAHHbIM.

PanuonanbHbie yncia

[Mono:xkuTe/IbHBIE W OTPUIATE/IbHBIE 4YHCJIA. [300pakeHuwe dHcenl Ha YUCIOBOH
(koopauHaTHOW) mpsimoii. CpaBHeHHE yuced. Moyib 4rcia, TeoMeTpuUeckass HHTEepPIpeTaIus
MoTynst urcia. JIefCcTBUS ¢ TOTOXKUTEIBHBIMU U OTPHUIATEIbHBIMU UM CIIaMU. MHOKECTBO IETBIX
YHCEJL.

IlonsAiTHe © PpanMOHAJBLHOM uMcie. [lepguunoe npedcmasienue o0 MHONCECmEe
payuonanvrulx yucen. JIefcTBUs ¢ palliOHAIbHBIMU YU CIIAMU.

PemieHue TeKCTOBBIX 3aa4



EnuHunsl u3MepeHMii: IIMHBI, IJIOH@AM, O0beMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJy €IMHMIAMU H3MEPEHMS KaXI0M BEIMYMHBL. 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, pacCTOSHUE; IMPOU3BOJUTEIBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3agaun Ha Bce apudpmernmueckme aeiictBusA. PelleHne TEKCTOBBIX — 3ala4
apudmerndeckuMm crocodom. Mcmonp3oBaHue TaOMUIl, CXeM, YEPTEXKEH, IPYrUX CPEICTB
IIPE/ICTaBICHUS JAaHHBIX [IPU PEIICHUH 3a/1a4H.

3agaum Ha IBH:KEeHHe, padoTy M MOKYNKH. PenieHne HECT0KHBIX 33/1a4 Ha JBUKEHHE B
IIPOTHBOIIOJIOKHBIX HAIIPABIEHUSX, B OJIHOM HallpaBJIECHUU, ABUKEHUE IO PEKE 110 TEYEHUIO U
npoTuB TeueHus. Pemenue 3anad Ha coBMecTHYIO padoTy. [Ipumenenue npobeii mpu pereHnu
3a/1a4.

3agauyu Ha 4YacTH, 10J1M, NMPOLEHTHI. Pemenue 3a1au Ha HAX0XKICHUE YacTH 4HCiIa U
yycnaa 1o ero 4yacrtu. PemeHue 3agad Ha HNPOUEHTH! U aoud. [IpuMeHeHue nmpomopuui mpu
peueHny 3aaa4.

Jlornueckue 3anaun. PereHue HECIOXKHBIX JIOTMUYECKUX 3ajad. Peulenue 102udecKkux
3a0ay ¢ nomowvio epagos, maobauy.

OcHOBHbIe MeTOABbI pelleHUs] TEeKCTOBBIX 3aaay: apudmerndeckuii, mnepedop

BapHaHTOB.

e Harasianasi reomeTpus

Qurypsl B OKpyxaroieMm Mupe. Harnmsanele mpeactaBieHus o (urypax Ha MIOCKOCTH :
npsiMasi, OTPE30K, JIyd, YroJI, JOMaHas, MHOTOYTOJbHHK, OKPY)KHOCTB, KPYr. UeThIpeXyroibHUK,
NPSIMOYTOJIBHUK, KBapaT. TpeyronbHUK, udvl mpey2onvHuxos. Ilpasunvhvie MHO20OY2ONbHUKU.
N300paxxeHne OCHOBHBIX TEOMETPUUYECKUX (PUTYp. B3aumHoe pacnonoxcenue 08yx npsamuix, 08)x
OKpYJHCHOCM ll, NPAMOUL U OKpy#cHocmu. JImHa oTpe3ka, ToMaHOo!. EqMHUIBI U3MEpeHU s [UTUHBL.
IlocTtpoenue oTpe3ka 3amaHHOW MMHBL. Buasl yrmoB. ['pamycHas mepa yra. M3mepenue u
MOCTPOEHUE YIIIOB ¢ TOMOIIBIO TPAHCIOPTHUPA.

[Tepumerp MHOTOYrONEHUKA. [lOHSTHE MITOMAN QUTYPHI; €TUHUIIBI U3MEPEHHU S ILTOIA/IN.
[Inomane mnpsmMoyronbHWKA, KBajpata. l[IpuOmvkeHHOE HW3MEpeHWe IUlom@au ¢Quryp Ha
KieTdaToil oOymare. Pasnogenukue gueypoi.

Harmsimabie  mpencTaBiIeHUsT O IMPOCTPAHCTBEHHBIX (UTypax: KyO, Mapajuieenumnes,
npu3Ma, nTupaMua, map, chepa, KOHyc, HUIHHAP. M300pakeHrne mpoCTpaHCTBEHHBIX (QUTYD.
[Ipumeps! pa3BepTOK MHOTOTPAHHUKOB, ITMIIMHIPA H KOHYCA.

[Tonsitue oO6bvema; enuHUIBI 00beMa. OObEM MPSAMOYIONIBHOTO MapaluieNnenunesna, Kyoa.

[lonsitue o paBeHcTBe ¢uryp. LleHTpanbHas, oceBass W 3epKAlbHAsL CUMMETPHHL.

N306pakeHne CUMMETPUYHBIX UTYD.



Pemienne nmpakTuueckux 3a/1a4 ¢ MPUMEHEHHUEM MPOCTEHIIIMX CBOUCTB (UTYp.
e Hcropusi MaTeMaTHKH
Tosenenue yugp, 6yxe, uepoanughos 8 npoyecce cuema u pacnpeoeieHus NpoOyKmo8 Ha
llpeenem Bnusicnem Bocmoke.
Pooicoenue wecmuoecsmepuunoii cucmemvt cuucienust. Ilosierenue decsmuyHou 3anucu
yuce.
Pooicoenue u passumue apugpmemuxu namypanvnvix uucer. HOK, HO/J, npocmuie uucna.

Ilossnenue nyns u ompuyamenvHulx yucen 6 mamemamuxe opegnocmu. Ponv [Juoganma.
Ilouemy (—1)(—1) =+1?

Ipobu 6 Basunone, Eeunme, Pume. Omxpvimue Oecsmuunvix Opobet. CmapumnHvle

cucmemvl mep. Jecasmuunvle Opodbu u mempuueckas cucmema mep. JI. Maenuyxuii.

Conep:xanue Kypca MaTeMaTHKH B 7-9 Ki1accax
Anreopa (340 uyacos)

1. Ywucna

PanmonanbHbie ynciaa. MHOXECTBO pallMOHANBHBIX uncen. CpaBHEHHE palldOHATBHBIX
yucen. JleHcTBUS C palMOHANBHBIMH YHCIaMU. [Ipedcmasienue payuoHaibHO20 YUCLA
decamuutol OpoobIo.

Hppaumonanbubie 4yuciaa. [lonstue wuppamnuonansHoro uwucia. Pacno3HaBaHue

UPpalHOHATBHBIX uncel. [IpuMepbl goka3aTensCTB B anreOpe. MppalmoHaIBHOCTh YUCiTa \/E :
[Ipumenenue B reomerpuu. CpasHenue uppayuoHatbHulx yucen. MHodcecmeo OeticmeumenbHbIx
yucei.

2. ToxpaecTBeHHbIE MPe0Opa3oBaHuUsI

YucnoBble U OyKBeHHble BbIpa:keHHMsi. BbipakeHMe C TepeMEHHOW. 3HAuYCHHE
BbIpaxkeHus. [logcTaHOBKa BBIPAKEHUN BMECTO IEPEMEHHBIX.

Heable BbIpamenusi. CTeneHb C HATypalbHBIM IIOKa3aTeieM W €€ CBOMWCTBa.
[IpeoOpazoBaHust BBIpaXKEHUM, COAEpKAIMX CTENIEHU C HATypaJIbHBIM M1OKa3aTeNeM.

Onnounen, MHorowieH. JleMcTBUS C OAHOWIEHAMH W MHOTOWIEHAMHU (CIOXKEHUE,
BbIYMTaHUE, YMHOKEHNE). POPMYIIbl COKPALIEHHOTO YMHOXEHUS: Pa3HOCTh KBaJApaTOB, KBaJpat
CYMMBI ¥ pa3HOCTHU. Pa3noskeHre MHOTOWIEHA HA MHOKUTEIIH: BHIHECEHUE O0ILEr0 MHOXKHUTENS 32
CKOOKH, 2pynnupoeka, npumenenue opmyan CcoKpauwjeHHo2o yMmHodxcenus. Keaopamuuui

mpexuieH, pas3loddcerue KgadpamHoeo mpexy4jieHd Ha MHOMCUmeu.



JIpoOHO-pauMOHAIbHbIE BbIpaxkenusi. CTenmeHb ¢ IEJBIM  [IOKa3aTelieM.
[IpeoOpa3zoBanue JpOOHO-JIMHEMHBIX BBIPAKEHUM: CIIO)KEHHE, YMHOXEHHUE, JIeJICHHE.
Aneebpauueckas Opobv. Jonycmumvie 3HaUeHUs NEPEMEHHbIX 8 OpPOOHO-PAYUOHANLHBIX
svipadicenusix. Coxkpawenue anceopauveckux opooei. Ilpusedenue ancebpauueckux opodeil K
obwemy sHameHamento. [leticmeus c aneebpaudeckumu OpoOAMU: CHOJCEHUe, GblYUmMAaHue,
VMHOXCeHUe, OeleHue, 8036e0eHUe & CIeneHto.

KBanpaTtHble KopHu. Apudmeruyeckuil KBaapaTHblii kopeHb. IIpeoOpasoBanue
BBIPAKEHU M, COJIEpKAIMX KBApaTHbIE KOPHU: YMHOKEHUE, JieJIeHUEe, BBIHECEHHE MHOXKUTES U3 -
10J1 3HaKa KOPHS, BHeceHue MHONICUmMEeisl H0OO 3HAK KOPHL.

3. YpaBHeHHs] U HEPaBeHCTBA

PaBencrBa. YucnoBoe paBeHcTBO. CBOICTBA YHUCIOBBIX paBEHCTB. PaBeHCTBO ¢
MEPEMEHHOM.

YpaBHenusi. IloHstue ypaBHEHUSS U KOpHS ypaBHeHHs. [Ipedcmasnenue o
pasHocunbHocmu  ypageHenu. Obnacms  onpeodeneHus ypaeueHus (001acmv  OONYCMUMbIX
3HaYeHUll nepemMeHHOl).

JIuneliHOe ypaBHeHHE M €r0 KOpPHHU. PeleHne nMHelHbIX ypaBHEHU .

KBanpaTtHoe ypaBHeHHUe M ero KopHu. KBanpaTtasie ypaBHeHus. Hemonnbie kBaipaTHbIe
ypaBHeHHUs. [JluCKpUMHHAHT KBaIpaTHOTO ypaBHeHU 1. DopMyra KOpHel KBaApaTHOTO ypaBHEHUS.
Teopema Buema. Teopema, obpammuas meopeme Buema. PemieHue KBaJpaTHBIX YpaBHCHUI:
UCIOJIb30BaHuE GOPMYITBI AJIsl HAXOKICHUS KOPHEH, epaghuyeckuti memoo peulerus, paioxiceHue
Ha MHOdCUmMenu, noobop KopHeu ¢ UCNonb3osaHuem meopemvl Buema. Konuuecmeo kopmeii
K8AOpAMHO20 YPABHEHUs 8 3A8UCUMOCMU OM €20 OUCKpumunanma. buxeadpamuvle ypasnenus.
Ypasuenus, ceooumvie k nuHeliHbIM U K8AOPAMHBIM.

JlpoOHo-pauMOHAIbHbIe ypaBHeHusl. PemeHue mpocrednmx ApoOHO-TMHEHHBIX
ypaBHEHUU. Peuternue OpoOHO-payuoOHaAIbHbIX YPAGHEHUL.

Memoovl pewienus ypagrenui: Memoobl pagHOCUIbHBIX NPeoOpa3068aHUll, MEMOO 3AMeHbL

nepemenHolu, epaghuyeckuit memoo. Mcnonvzosanue ceoticme yukyuti npu peutenuu ypagHeHull.

Ypasnenus euoa x"=a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHHUH. YpaBHEHHE C ABYMs INepeMeHHbIMU. JIuHeiiHoe ypaBHEHUE C
IBYMS TIEpeMEHHBIMU. [Ipamas kak epaguueckas uHmepnpemayus IUHeUHo20 YPaeHeHUs ¢ 08YMs
nepemerHbIMU.

[lonarue cucrembl ypaBHEHU. PellieHne cucTemMbl ypaBHEHH M.

MeTopl pelieHus CUCTEM JHHEHHBIX YpaBHEHUH C IBYMs NEPEMEHHBIMU: epaghuuecKutll

Memod, Mmemoo CnoouHceHus, METoJ IMOACTaAaHOBKH.



HepaBencrBa. YucnoBsle HepaBeHCcTBAa. CBOMCTBa 4YMCIIOBBIX HepaBeHCTB. lIpoBepka
CIpaBeAJIMBOCTU HEPABEHCTB IIPU 33JAHHBIX 3HAUYEHUAX TIEPEMEHHBIX.

Hepasencto ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Obnacme onpedenenus
HepaseHcmaa (001acmv OONYCMUMbIX 3HAYEHUT NePEMEHHO).

Pewenre nuHENHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u e2o pewenus. Pewenue keadpammuvix Hepagencms:
UCNONIb308AHUE CBOUCME U 2papuKka KeaopamuuHoU @YHKYUU, Memoo UHMepeanos. 3anuco
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpoOHO-payUOHATLHBIX HEPABEHCME MEMOOOM UHMEPBATIO8.

Cucrembl HepaBeHCTB. CHCTEMbl HEPABEHCTB C OJHOM IepeMeHHOoM. Perenue cucrem
HEPaBEHCTB C OJHON MEepPEeMEHHON: TMHEHHBIX. M300paskeHre pelieHns] CUCTEMbl HEPaBEHCTB Ha
YHCJIOBOM MPSIMO. 3aNIUCh PEIICHUS] CUCTEMbBI HEPABEHCTB.

4. DyHKIUH

Honsitue ¢yukuun. JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTU. DoOpMUpOBaHNE
NPEICTaBICHUH O METApeAMETHOM IMOHATHH «KOOpAWHATh. CrocoObl 3amaHust (yHKIIHMA:
aHaNMUTHYeCKuW, rpaduueckuii, Tabmuunbii. [padux Qyakuuu. Ilpumepsr  QyHKIUH,
[IOJIydJaeMbIX B IIPOLIECCE MCCIIEIOBAHUS PA3IMUHbIX PEaJbHBIX IPOLIECCOB U pEIICHMS 3aJau.
3navyeHue GyHkiuu B Touke. CBOMCTBA PYHKIIUI: 00JIACTh OMpECIICHHS, MHOKECTBO 3HAYCHUMH,
HYJIM, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHMs U YObIBaHMS, HauOoJbllee U
HauMeHblIee 3HaueHus. VccnenoBanue QyHKIUH 110 ee rpaduKy.

Henpepvisnocmo ¢hynkyuu. Kycouno 3aoannvie pynxkyuu.

JIuneiinasa ¢pyukuus. CoiicTBa u rpaduk TMHEHHONW QyHKUHUH. YTIOBOH KOA(PPUIIUEH T
npsamoi. Pacnonokenue rpaduka JIUHEHHOW (QYHKIMHU B 3aBUCUMOCTH OT €€ YIJIOBOTO
kod(uinenta u cBoOogHOTO wieHa. Haxooicoenue kodghghuyuenmos nuneluHou GyHkyuu no
3A0AHHBIM YCILOBUAM. NPOXO0AHCOEHUE NPAMOU Uepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
NPOX0JHCOeHUe NPAMOLL Yepe3 OaHHYI0 MOYKY U NAPALLeNbHOU OAHHOU NPIMOUL.

KBagparuunas ¢ynkumsi. CBoiicTBa u Tpaduk KBaapaTHuHOW (GyHKUIHHU (Mapaboiia).
Ilocmpoenue epaghuxa keadpamuunou ¢ynxkyuu no mouxam. Haxoxaenue Hyneil KBaapaTHUHON
GYyHKUUU, MHOXMCECM8a 3HAYEHUU, NPOMEXCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKO8

MOHOMOHHOCMU.
. k, _k
OO0paTHasi nponopuUUOHAJIBHOCTL. CBolicTBa pyHKMU y=—Y = —. ['unepboua.
X x
IMocsienoBaTeJIbHOCTH W mporpeccuu. YucioBas TOCIEIOBATEIBHOCTh. [IprMepsl

YHCIIOBBIX IIOCIIEAOBATENILHOCTEH. bBeCKOHeuHbIe MOCIeA0BaTeNbHOCTH. ApudmMeTnieckas

nporpeccusi U ee coiicta. ['eomeTpuueckas mporpeccusi. Qopmyna obuje2o uiena u cymmul N



nepevix  uieHos  apughmemuueckou —u  2eomempuyeckon — npoepeccuu.  Cxooawasncs
2eomempudeckas npocpeccusl.
6. PemeHmne TeKCTOBBIX 32124

3agaun Ha Bce apudmernueckme eiictBusA. PemieHne TEKCTOBBIX — 3ana4y
apudmeTrdyeckuM crocoboM. lcmonb3oBaHWe TaONWIl, CXeM, 4YepTex e, OPYyruX CpelcTB
Mpe/ICTaBJICHUS JaHHBIX MTPU PEIICHUH 3a/1a4H.

3agaum Ha IBHKeHHE, PA00TY M MOKYNKH. AHAIN3 BO3MOXHBIX CUTYallMil B3aUMHOIO
pacmnosiokeHUsI OObEKTOB MPU UX JABUKEHUHU, COOTHOIICHHUSI 00BEMOB BBIMIOJIHIEMbIX paboT mpu
COBMECTHOM pabore.

3agaum Ha 4yacTH, J0J14, NpoueHThI. PemeHne 3a1ay Ha HaXOXXJIEHUE YaCTH YHUCIA U
yyciaa 1o ero 4yacrtu. PemeHue 3amad Ha HNpOUEHTH! U aoud. [IpuMeHeHue nmpomopuui mpu
pelleHUH 3a/1a4.

Jlornueckue 3agauyu. PemeHue mnorudeckux 3agad. Peuwenue nocudeckux 3aoad ¢
nomowvio epagos, mabauy.

OcHOBHbIE MeTO/bI pellieHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUeCKHii, anredpandecKuid,
nepebop BapuaHTOB. [lepsuynvie npedcmasieHus o OpyeUx Memooax peulenus 3a0ay
(ceomempuueckue u epaguyeckue memoosl).

7. CraTuCTHKA M TeOpHUs BePOSITHOCTE i

Crarucruka. Tabnuunoe W rpaduyeckoe TpEACTaBICHHUE ITaHHBIX, CTOJIOYATBIE |
KpPyroBble JHarpaMMbl, rpadukd, TMPUMEHEHHE AuarpaMM H TpauKoB s OMUCAHUSA
3aBHUCUMOCTEN peaslbHbIX BEIMYHH, 3BJIEUeHNE NH(QOpMaLlu U3 TaOJIn1l, JUarpaMM U rpauKoB.
OnucarenpHble CTAaTUCTHYECKUE MOKA3aTeIN YHUCIOBBIX HAOOPOB: cpeiHee apudmeThyeckoe,
Meouana, HauOoJblllee U HaUMEHbIee 3HAa4eHHS. Mepbl paccerMBaHMS: pa3Max, oucnepcus u
cmanoapmmuoe OmKIOHeHuUe.

CiyqaiiHast U3BMEHYUBOCTb. MI3MEHUNBOCTH IPU U3MEPEHUSIX.

Cayuaiinbie co0biTHsA. CilydaliHble ONBITHI (3KCIIEPUMEHTHI), JJIEMEHTAPHBIE CIIydaiiHbIE
coObITust  (Mcxoawl). BepostHocTn snmeMeHTapHBIX cOObITHI. COOBITHS B CIIy4alHBIX
HKCIIEPUMEHTaX M OJarompHsTCTBYIOIME 3JeMEHTapHble COObITHS. BeposTHOCTH ciydailHBIX
coObiTHil. OmNBITBI € PaBHOBO3MOXXHBIMU 3JEMEHTApHBIMH coObITHsMHU. Kiaccuueckue
BEPOSATHOCTHBIE ONBITHI C HCIIOJIB30BAHUEM MOHET, KYOUKOB. [Ipeocmagnenue cobvimuii c
nomowwto ouazpamm Oiinepa. IIpomueononodcHvle codvimus, 00veOUHeHue U nepeceyeHue
coovimuii. Ilpasuno cnoxcenus eeposmuocmett. Cuyuaiinsiii 6v160p. Hezagucumvie codvimus.

HpeI[CTaBJ'IeHI/Ie 0 HE3aBHCUMBIX COOBITHAX B KH3HU.

I'eomeTpus (204 yaca)



1. T'eomeTpuueckue QpuUrypbl

@durypsl B TreoMeTpud M B OKpyXkamomem wMupe. [‘eomerpuueckas ¢urypa.
dopmupoBaHUE IPEJCTABICHU I 0 METaPeAMETHOM OHITUU «UTypay.

Touka, TUHUS, OTPE3OK, MPsAMas, Tyd, JJOMaHas, IIOCKOCTh, yrojl, OMCCeKTpHca yria u ee
CBOWCTBA, BUJbI YIJIOB, MHOTOYTOJIbHUKU, KPYT.

OceBast cummeTpus reoMeTpuueckux ¢uryp. LleHTpanbHas cuMMETpHsI TEOMETPUUYECKU X
duryp.

MHOroyroJibHUKH. MHOTOYTOJIbBHUK, €ro 3JIEMEHThl U ero cBoicTBa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJIbBHUKOB. Bbuinykivie u HegvlnyKivle MHO20)20bHuKu. llpaBuiabHbIE
MHOTOYTOJIbHUKH.

TpeyronsHuku. Bpicota, MenmaHa, OHCCeKTpuca, CpeAHSAS JIMHHUS TPEYroJbHUKA.
PaBHOOEIpEHHBIN TPEYroabHUK, €ro CBOWCTBA W NPHU3HAKK. PaBHOCTOPOHHUN TPEYroJbHUK.
IIpsAMOYronpHBIN,  OCTPOYIOJIBHBIM,  TYHNOYIOJIBHBIM  TPEYrOJbHUKU.  BHelmmHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHMKA.

UYetbipexyronpHuku. [lapamnenorpamm, pom0, HpsSMOYrONBHHK, KBajapar, Tparenus,
paBHOOenpeHHas Tpanenus. CBOMCTBA U MPU3HAKY MapajlienorpaMma, pomoa, mpsiMOYroJbHUKa,
KBaJIpara.

OxpyxHoCcTb, Kpyr. OKpyXHOCTb, KPYI, UX 3JIEMEHTHl M CBOWCTBA; LEHTPAJIbHbIE U
BIMcaHHble yribl. KacatenbHas u cexkywjas K OKPYXKHOCTH, uUx ceoticmea. BnucaHHble U
ONMCAaHHBIE OKPYKHOCTH U1 TPEYTOJIBHUKOB, Yemblpex)y20bHUKOS.

I'eomeTpuueckue purypsl B npocrpancree (00beMHbIe Tesaa). MuozoepaHnuk u e2o
onemenmul. Hazeanus MmHO202paHHUKO8 C PA3HLIM NONONCEHUEM U KOJIUYECMEOM 2paHell.
[lepBruHbIE MPEACTABICHUS O TUpaAMUJE, TapajUleNenuiene, npusme, chepe, mape, LHINHJPE,
KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

2. OTtHole HUsA

PaBenctBo ¢uryp. CBoiicTBa paBHBIX TpeyrosibHUKOB. IlpusHaku paBeHcTBa
TPEYTOJIbHUKOB.

HapanaensHocTs npsimbIX. [Ipu3Haku U CBOMCTBA MapajuleNbHBIX NPSAMBIX. AKcuoma
napannenviocmu Eexnuoa. Teopema Daneca.

IHepnenpukyaspuble npsamele. [Ipsamoit yron. Ilepnenaukynsap k npsmoi. HaxionHas,
npoekuusa.  CepelMHHBIM  TEpPHNEeHIUKYISlp K  OTPE3KY. Ceoticmea u  npusHaxu
NepneHOUKYIAPHOCU.

Iloooobue. Ilponopyuonanvuvie ompesku, noooodue ¢ueyp. Ilo0obHble mpey2onbHUKU.
Tpusnaxu nooodus.

B3aumHoe pacnoJiokeHHe IPSIMOA U OKPYKHOCTH.



3. H3mepeHus u BbIYHCIeHUS

Beaunuunnsl. [lonstue Benuuuubl. JmmHa. M3mepenue mnnHbl. EnpHULBL M3MepeHUs
JHbl. Bennunna yrna. ['pagycHas mepa yrina.

[lonsiTre o miomaan miIockoi GUTypsl U ee cBoicTBax. M3mepenue miompaeit. Equauimt
W3MEPEHUS TIIOLIA TN,

[Ipencrasienue 00 oobeMe u ero cpoiicTBax. 3mepenue oobema. EquHuibl u3mMepeHus
00BEMOB.

N3mepenusi u BbluucaeHUsA. THCTpYMEHTHI U1 U3MEPEHUN U MOCTPOCHU I ; U3MEPEHUE
U BBIUMCJICHUE YITIOB, JUIMH (PacCTOsIHMI), mon@aaeil. Tpuronomerpuieckue (QyHKIHH OCTPOTO
yraa B IPSAMOYIOJIBHOM  TpEeyrojbHUKEe BpluncieHue 57I1eMEHTOB TpPEYrOJbHUKOB  C
MCIIOJIb30BAHUEM TPUTOHOMETPUUECKMX COOTHOIIEHHUM. DopMysbl IJIOLR@AM TPEYroJbHHKA,
napajuiesiorpaMMa M €ro YacTHBIX BHJAOB, (GOPMyJbl AJUHBI OKPYKHOCTH U TLIOIIAJH KpyrTa.
CpaBaenue u Boluncienune miomnaeii. Teopema Iludaropa. Teopema cumycos. Teopema
KOCUHYCO8.

Paccrosinusi. Paccrosinue mexxny Toukamu. PaccTossHUE OT TOYKM 10 MPSIMOM.

I'eomeTpuyeckue mocrpoeHusi. ['eoMeTpruuyeckue NOCTPOCHUS ISl UIJLIIOCTpaAIlUU
CBOMCTB reoMeTpudeckux Quryp.

NucTpymMeHTBI 118 TOCTPOEHUM: UMPKYlb, JIMHEWKa, YroJdbHUK. [Ipocmetiuiue
HOCMPOEHUs YUPKYIEeM U TUHEKOU. NOCmpPOoeHue OUCCeKMpUcyl yeid, NepneHOUKYIapa K npamo,
yend, pasHo2o OaGHHOMY,

Ilocmpoenue mpey201bHUKO8 O Mpem CHOPOHAM, O8YM CIOPOHAM U YTy MeHCOy HUMU,
CMOpOHe U 08YM NPULEHCAWUM K Hell YeIaM.

lenenue ompeska 6 0aHHOM OMHOWLEHUU.

4. TeomeTpuueckue npeodpazoBaHus

IIpeodOpa3zoBanusi. llonstue mnpeobpazoBanusa. llpencraBieHue o MerampeaMETHOM
HNOHSTUH «IpeoOpazoBanue». [lodobue.

JBuxenus. OceBas U LEHTPAJIbHAs CUMMETPUS, NOGOPOmM U NAPALIENbHbIU NEPEHOC.
Kombunayuu osudicenuti Ha niockocmu u ux ceoucmad.

5. BeKTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH

Bekropsl. Ilonsatue Bekropa, NEHCTBUs HAJX BEKTOPaMM, HCIIOJIb30BAHUE BEKTOPOB B
busuKe, pasznodcenue 6ekmopa Ha cOCMAagiaAwue, CKaIApHoe NPou3sedeHue.

Koopaunatbl. OCHOBHBIE MOHSTHS, KOOPOUHAMbBL GEKMOPA, PACCHMOAHUE MeHCOy
mouxamu. Koopounamei cepedunvl ompesxa.

Ipumenenue 6eKmopos u KOOPOUHaAm 01 peueHus NPOCMeUuUx 2eoMempuUyecKux 3a0ay.

6. Hcropusi MaTeMaTHKH



Bosnuknogenue mamemamuku Kaxk HayKku, smanvl ee pazeumus. OcHOHble pazoevl
Mamemamuku. Boioarowuecs mamemamuxu u ux 6K1ao 6 pazsumue HayKu.

beckoneunocmo mnoocecmea npocmeix uucen. Yucna u onunvt ompeskos. Payuonanvnvle
yucna. [lompebnocmo 6 uppayuonanvhvix yucaax. Lllkona Iugazopa

3apoorcoenue aneebpwi 6 Hedpax apugpmemuxu.

Iosnenue memooa koopounam, nO3GONAIOUIE20 NEPEGOOUNMb ceOMEMPUYECKUE 0ObEKM bl
Ha a361K aneedpol. Ilossnenue epaguxos gyukyui. P. [lexkapm, I1. @epma. IIpumepsl paznuuHwvix
cucmem KOOpOUHam.

Om semnedenus k eceomempuu. Ilugpazop u eco wxona. Danec, Apxumeo. I[lnamon u
Apucmomenw. [locmpoenue npasuibHbix MHO20Y201bHUK0S. Mlcmopus wucna . 3onomoe cevenue.
«Hauana» Eexnuoa. JI Dinep, H U.Jlobauesckuil. Ucmopus namoeo nocmynama.

Feozwempu;z U uUCKyccmeo. Fewwempuuecxue 3AKOHOMEPHOCMU OKpYIHCaAroueco mupa.

3. YyeOHO-TeMaTHYe CKUIl IUIaH

MartemaTtuka, 5-6 Kjacc

5 KIacc 6 Kacc Hroro
Coneprxanue yaeOHOTO Kot-Bo 13 HUX 13 HUX
MaTepuana KOHTPOJIbHBIX| KOJI-BO 4acoB | KOHTPOJIBHBIX
Hacon padboT paboT

HatypanpHble uncna 48 3 48

OOBIKHOBEHHBIE IPOOH 34 2 34

['eomerpuyeckue 21 1 21

(bUrypsI

Jlecatnunabie ApooH 44 2 44

I'eomeTprueckue Tena 9 1 9

Bsenenue B 4 4

BEPOSITHOCTh

[To1oKUTENBHBIC U 63 3 63

OTPHUIIATEIHHBIC YHUCIIA.

ITpeoOpa3zoBanue 37 2 37

OYKBEHHBIX

BBIPOKCHU I

JlenmuMocTth 32 2 32

HaTYpaJIbHBIX YU CEI

MaremaTuka BOKpyr 25 1 25

Hac

MHoxecTBa U 4 4

JNEeUCTBHUS HaJ HUMHU

HroroBoe moBTopeHue 23
HNTOI'O: 340




Aureopa, 7-9 kiaacc (340 yacoB)

7 Kimacc 8 Kiacc 9 xnacc Hroro
U3 HUX U3 HUX n3 Hux| /-9
Conepxanue
yae6HOr0 MATEpHANA Kon-Bo |koHTposnsH| Kon-Bo | koHTpoabsH |Koi-Bo|KOHTpO| KiIacc
4acoB BIX paboT 4acoB BIX pabOT | YacoB | JBHBIX
paboT
Uncia 24 2 20 2 21 1 70
ToxXnecTBEHHEBIE 32 2 34
peoOpa3oBaHUs
YpaBHeHUS " 26 2 58 3 89
HEPaBCHCTBA
DyHKINN 21 1 16 1 20 1 60
[TocnenoBarenpHOCTH 15 1 16
Y TIPOTPECCUU
Pemenne TeKCTOBBIX 8 8 16
3aJ1a4
CraTtucTuKa U TEOpHS 6 24 3 33
BEPOSTHOCTEH
[ToBTOpEHME, 22
noaroroska k OI'D
NTOI'O:| 340
I'eomeTpus, 7-9 kiaacc (204 yaca)
7 ximacc 8 Kyacc 9 kmacc Hroro
Conepxanue yaeonoro | Kon- | u3 HEX Kog-po | H3HEX |pe U3 HHX
MaTepuana BO KOHTD. KOHTP. KOHTD.
qacoB | paboT Hacon paboT Hacon paboT
['comerpuueckue 17 2 30 2 3 50 4
burypsl
OTHOIICHHS 27 2 12 1 1 40 3
Nsmepenus u 12 20 2 14 1 46 3
BBIUMCIICHHS
['ecomerprueckue 2 8 1 10 1
npeoOpazoBaHus
Bekropbl 1 KoOOpAMHATHI 28 1 28 1
Ha IJIOCKOCTH
Hcropust maTeMaTHkKu 2 2
3auét 4 4
HToroBoe moBTOopeHune 8 4 13 25
NTOI'O:| 204
5-6 knace

Pazgea 1. 9J1IeMeHThI TCOPUU MHOKECTB U MaTeMaTn4yeCKOM JIOTUKH.

BeinyckHuk Hay4uTces: B 5-6 kiaccax:




L4 OHepI/IpOBaTL Ha 0a30BOM YPOBHC IMOHATUAMU: MHOXKCCTBO, IJICMCHT MHOKCCTBA,

IMOAMHOXKCCTBO, IPUHAAJIC)KHOCTD,
¢ 3a/laBaTb MHOKECTBA NCPCUUCIICHUCM UX 3JICMCHTOB;

® HaxOAUThb NICPECCUCHUC, O6T>€,Z[I/IHCHI/IC, IIOOIMHOKCCTBO B HpOCTGfIIlIHX CUTyalusiIx.

B noBceaHe BHOII :KM3HN U Npu M3yYCHUHU APYTUX MPEAMETOB:

® DPACIIO3HAaBATh JIOTHYCCKHU HCKOPPCKTHBIC BHICKA3bIBAHU .

Yuenuk noJjiyuum 603MOMNCHOCHIb HAYUUMDbBCA:

L4 OHepI/IPOBaTB MNOHATUAMU: MHOKCCTBO, XAPAKTCPHUCTUKHU MHOXKCECTBA, J3JICMCHT
MHOJXCECTBA, ITYCTOC, KOHCYHOC U OecKoOHEeUYHOE MHOXCECTBO, IOAMHOXECTBO, IPUHAAJICIKHOCTD.

B noBceqHe BHOII :KM3HN U NpU U3YYCHUMH IPYIUX NPEAMETOB:
® DPACIIO3HABATh JIOTHUYCCKH HCKOPPCKTHBIC BBICKA3bIBAHU A,

® CTpOUTH LHCITOYKU YMOSaKJ'IIO‘IeHI/Iﬁ Ha OCHOBC HUCIIOJIb30BaHUSA MTPpaBUJI JIOTUKHU.

Paznea 2. Uucaa

BrinyckHuk HayuuTces: B 5-6 Kiaccax:

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHSMHU: HATypaJlbHOE YMCIIO, ILIEJI0€ YHCIIO,
O0OBIKHOBEHHAS POOB, IECATUYHAS APOOb, CMEIMIAHHOE YHCII0, PAIlHOHAIIBHOE YK CIIO;

® JCNOJIB30BaTh CBOWCTBA YMCEN U MPABUJIA AEVCTBUH C PALIMOHATIBHBIMH YU CIAMU TIPU
BBINIOJTHEHU U BBIUUCIICHU;

® HCIIOJIb30BaTh MPU3HAKKU JEIUMOCTH Ha 2, 5, 3,9, 10 npu BHINOJIHEHUHN BEIYUCICHUN U
peleHUH HECIOXKHBIX 33/1a4;

® BBINOJIHATH OKPYITICHUE PALlMOHAIBHBIX YUCENl B COOTBETCTBUU C IPABUIIAMH;

® CpaBHUBATH pallMOHAJIBHBIC YK CJIA.

B noBceHe BHOM KU3HU U NPU U3YYEeHHMH JAPYTHX MpPeJIMETOB:
® OILCHMBATH PE3yJbTaThl BBIYNCICHUH IIPU PEIICHUHU IPAKTUYECKUX 33/1a4;
® BBINOJIHATh CPABHEHUE YK CEII B PEAIBHBIX CUTYalHIX;
® COCTaBJIATH YHCIIOBBIE BBIPAKEHHS IPU PEIICHUM NPAKTMYECKUX 3aj1a4 M 3a1ad U3

JPYruX y4eOHBIX IPEIMETOB.

Yuenuk noJjiyuum 603MOMNCHOCHIb HAYHYUMDbBCA:



e  OmnepupoBaTh NOHATUSIMH: HATYypaJIbHOE YMCIIO, MHOKECTBO HATypaJIbHBIX UYHCEIL,
[[€JI0€ YMCII0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs IPo0b, NecATUYHAs APOOb, CMEIIAHHOE
YK CII0, PAllMOHAIBbHOE YU CII0, MHOYKECTBO PalliOHAJIBbHBIX YU CEN;

® [IOHMMATh U OOBSCHSITH CMBICII TO3UITMOHHOM 3alTMCH HATYPaJIbHOTO YHCIIa;

L] BBITIOJIHATH BBIYMCICHUA, B TOM YHCJIE C HCIIOJIb30BAaHUECM HpI/IGMOB paHI/IOHaIILHLIX
BBIYHMCIICHUI, 000CHOBBIBATh AJITOPUTMBI BHITTOJIHEHU S ICHCTBUI;

®  HCIOJIb30BaTh NpHU3HAKK Aeaumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
HpOI/I3Be,Z[CHI/IH YHUCCII HpI/I BBIITOJIHCHU U BLI‘-II/ICJIeHI/Iﬁ n peHleHI/II/I 3a1a4, OGOCHOBLIBaTL HpI/I3HaKI/I
JIEJIMMOCTH

L] BBIITOJIHATH OKPYFJIGHI/IG paHI/IOHaJIBHBIX YUCCII C 3aL[aHHOI\/JI TOYHOCTBIO,

®  YNOpAAOYMBATH UMCIIA, 3AMMCAaHHBIE B BHI€ OOBIKHOBEHHBIX U JIECATUYHBIX JPOOEi;

e naxomuth HOJI 1 HOK uuncen u ucnosib30BaTh UX NP PEIICHUH 3a7a4.

e  ONEpUPOBATH MOHATHEM MOJIY/Ib YKCTIA.
B noBce/He BHOI KU3HU ¥ NIPH U3YYeHUH APYTUX MpeIMeTOB:

e [pPUMEHATh IpaBuja MPUOIMKEHHBIX BBIUUCICHUU NMPU PEIICHUU MPAKTHYECKUX
3aj1a4y W pelieHUH 3a]a4 APYTHX Y4eOHBIX MPEAMETOB;

®  BBINOJHATH CPABHEHUE PE3YJIHTATOB BHIUMCICHUH MTPU PEIICHUH MTPAKTUUECKUX 3a]1a4,
B TOM YHCJIC HpI/I6.HI/I)KeHHBIX BBIHHCHGHHﬁ;

®  COCTaBJISAITh YHUCIOBBIE BBIPAKEHUS WU OLEHUBATh MX 3HAYCHUS MpPU PEIICHUU

MPAKTUYECKUX 3a]1a4 M 3a7a49 U3 JPYTrUX yI4eOHBIX TPEAMETOB.

Pa3neu 3. CratucTika U TeOpus BepPOSITHOCTE i

BrinyckHUK HayuyuTCcsl B 5-6 Kiaccax:
o [IpencraBiaTe JaHHBIE B BHJIE TAOJIHII, TUArPaMM,

® YHUTATb I/IH(I)OpMaI_II/II-O, NpeaACTaBJICHHYIO B BUJIC Ta6J'II/II_IBI, AuarpaMmal.

Yuenuk noJjiyuum 603MONCHOCHIb HAYUUMDbBCA:

e  OmnepupoBarh MOHATUSMU: CTOJIOYATHIC U KPYrOBBIE IUarpamMMbl, TAOIUIIBI JAHHBIX,
cpenHee apudmeTrieckoe,

®  U3BJICKaTh, MHQOPMAIIUIO, IPEACTABIICHHYIO B TAOMUIIAX, HA TUarpamMmax;

®  COCTaBIATH TAOMUIIBI, CTPOUTH TUArpaMMbl Ha OCHOBE TaHHBIX.

B noBceHe BHOM KU3HU U NPU U3YYEeHHMH JAPYIHX MpPeJIMeTOB:



®  U3BJIEKATh, MHTEPIPETUPOBATH U TPEOOPA30OBHIBATH MH(OPMALIHIO, TPEACTABICHH YO
B Ta0JIMIIaX U Ha AUarpaMMax, OTPaskKarollyl0 CBOWCTBA U XapaKTEPUCTUKU pealIbHbIX MMPOIIECCOB

U SIBJICHUM.

Pa3neu 4. TexkcToBbIe 321241
BeinyckHuk Hay4uTcest B 5-6 kiaccax:

e Pemarh HeECIOXKHBIE CIOKETHBIE 33J]a4yd Pa3HBIX TUIIOB Ha Bce apuMeTHUeCcKue
e CTBUS;

® CTPOUTH MOJIENb YCIIOBUS 3a7auu (B BUJIE TAOMUIIBI, CXeMbI, PUCYHKA), B KOTOPOH JaHbI
3HAUEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUNH, C I[EJTbIO ITOUCKA PEIICHUS 3a/1a4H;

® OCYIIECTBIISTH CIOCOO MOVCKA PEIICHUsI 331a4, B KOTOPOM PACCY:KJICHUE CTPOUTCS OT
YCIIOBHSI K TPEOOBAHHIO HITH OT TPEOOBAHUS K YCIIOBHUIO;

® COCTaBIIATH IUJIAH PEIICHUS 33a4u;

® BBIJICIATH ITAIBI PEUICHUS 3a/1a4H;

® UHTEPIPETUPOBAThH BEIYUCIUTEIbHBIC PE3YNIbTaThl B 33Jaue, UCCIIeI0BATh MOMYyYeHHOE
peleHue 3a1a4;

® 3HATh pa3IM4Hhe CKOPOCTell 0OBEKTa B CTOSMYEH BOJIE, MPOTUB TEUEHUS U 1O TEUCHUIO
PeKH;

e pelaTh 337aYd Ha HAXOXKACHHE YaCTH YMCiia U YKcTa 1O ero YacTH;

e pemaTth 3a7a4d pa3HBIX TUIIOB (Ha paboTy, HA MOKYIKU, Ha JBU)KCHUE), CBA3BIBAIOII X
TPY BEIMYUHBI, BBIICISITH TH BEIMYUHBI U OTHOIICHUSI MEXTy HUMU;

® HaxOJIUTh MPOIEHT OT YKCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh M POIEHTHOE
OTHOIIICHUE JIBYX YHCEJ, HAXOIWTh IPOICHTHOEC CHUIKCHUE WIIM IPOICHTHOE IMOBHIIICHHUE
BEITUYNHBI;

® pelaTh HECIOKHbIE JOTHYECKUE 3a/1a4d METOJIOM PacCyXICHUM.
B noBce/1He BHOM KU3HM ¥ IPH U3YYeHUH JAPYTUX MpeJMeTOB:

® BBIBUTaTh TUIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAYEHUSX HCKOMBIX BEITHUYHH B

3ajaue (genaTh NPUKUIKY)

Yuenuk nojiydum 603MONICHOCHIb HAYUUMDbCA:

° PemaTs IIPOCTBIC U CIIOKHBIC 3a1a4 Pa3HbIX TUIIOB;
L4 HCITIOJIb30BAaTh PA3HBIC KPATKUE 3allMCU KaK MOACIMW TCKCTOB CJIOKHBIX 3aJda4d JJid

IMOCTPOCHU A IMOMCKOBOM CXEMBI U PCUICHUA 3a1a4;



e  3HATh ¥ MPUMEHATH 00a criocoba MouckKa peleHus 3a1a4d (0T TpeOOBaHMS K YCIIOBHIO
U OT YCJIOBHS K TPeOOBaHUIO);

®  BBIJICJIATH ATAIBI PEIICHUS 33/1a41 U COJIEPKAHHUE KKIOTO JTara;

®  HWHTCPIPETUPOBATH BBIYHCIUTEIBHBIC pPE3yIbTaThl B  3aaue, HCCICIOBATh
MOJTy9eHHOE PelcHUE 3a1a4H;

®  AHANMM3UPOBATh BCEBO3MOKHBIE CHUTYAIlMH B3aMHOTO PACIIOJIOKEHUS ABYX OOBEKTOB
Y U3MEHEHUE UX XapaKTEPUCTUK TTPH COBMECTHOM JIBMIKEHHIH (CKOPOCTh, BPEMsI, PACCTOSTHUE) TIPU
pelleHuH 3ajad Ha JBHXKEHHE JBYX OOBEKTOB KAaK B OJIHOM, TaK U B IPOTHUBOIOJIOKHBIX
HaIPaBJICHUSIX;

®  HCCIeNoBaTh BCEBO3MOXKHBIC CUTYALUH NP PELICHUH 3a/1a4 Ha JIBUKECHHE 110 PEKe;

e  pemaTh pa3HOOOpa3HBIE 33[]aUl «HA YaCTH,

e pemarh U 000CHOBBIBATH CBOE PEIICHHE 33/1a4 (BBIJACISATh MATEMATHUIECKYI0 OCHOBY)
Ha HaXOXKJCHHE YaCTH YMCiIa U YHCIIa 110 er0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIa APOOH;

®  0OCO3HaBaTh M OOBSCHATh MJACHTUYHOCTH 3371a4 PA3HBIX THUIIOB, CBSA3BIBAIOIIMX TPH
BEITMYUHEI (Ha paboTy, Ha TOKYIIKH, Ha JBWIKEHWE); BBIICISTH 3TH BEIMYHHBI M OTHOMICHUS
MEXIy HUMH, MPUMEHSITh UX IMPU PEUICHUU 3a]a4, KOHCTPYUPOBATh COOCTBEHHBIC 3a/1a4d
YKa3aHHBIX TUIIOB.
B noBce/He BHOM KU3HM ¥ IPH U3YYeHUH JAPYTUX NMpeIMeTOB:

®  pemaTh ¥ KOHCTPYHPOBATH 3aJ]aUud HA OCHOBE PACCMOTPEHUS PEalIbHBIX CUTYAIlH, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BHIYUCITUTENBHBIN PE3yIbTaT;

L4 pelaTh 3aa4u Ha ABUKCHUC I10 PCKE.

Paznen S. Haruissanas reomerpus
I'eomeTpuyeckue purypnl
BeinyckHuk Hay4uTces: B 5-6 kiaccax:

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUAMU: GPUTYpa, TOUYKA, OTPE30K, IpsMas, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YEThIPEXYrOJbHUK, NMPSAMOYIOJIBHUK U KBaJparT,
OKPY)KHOCTb M KpYT, MIpPSIMOYIOJIbHBIM mapamienenunesa, kyo, map. M3o0paxkaTh u3ydaembie
(Gurypsl OT pyKd U C IIOMOIIBIO JIMHEHKH U LIUPKYJISL.

B nosce1He BHOM KU3HHU ¥ NIPH M3YYEeHUH APYTHX NPeAMETOB:

e pemarh TPaKTHYCCKHUE 3a/1a4i C TPUMEHEHUEM IMPOCTEHIIMX CBOKUCTB (puTyp.

Yuenux noJjiyuum 603MONHCHOCHb HAYUUMDbBCA:

e lI3Bnekarh, MHTEPIPETUPOBATH M TPEOOPA30BHIBATH MH(OPMAITHIO O TEOMETPHUUECKH X

durypax, mpencTaBICHHYIO Ha YepTexax;



e  M300paxarh U3ydaeMble UIYPHI OT PYKH U C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB.
HN3mepenusi u BbIYHC/Ie HUS
BeinyckHuk Hay4uTcest B 5-6 kiaccax:

e BBINOJIHATh U3BMEPEHUE NJIUH, PACCTOSIHU M, BEJINYUH YIVIOB, C TOMOLIBI0 HHCTPYMEHTOB
JUIS U3MEPEHUH JUITMH U YITIOB;

® BBIYMCIIATH IJIOWAAN NIPSIMOYTOJIbHUKOB.
B noBceHe BHOM KU3HU U NPU U3Y4YEeHHMH JAPYIHX MpPeJIMeETOB:

e BBIYMCIATH PACCTOSIHMS HAa MECTHOCTM B CTAaHJAPTHBIX CHUTYyalMsX, IUIOLIAAU
IIPSIMOYTOJIBHUKOB;

e BBLIOJHATH POCTEUIIME MMOCTPOCHUS U U3MEPEHMS] HA MECTHOCTH, HEOOXOIUMBbIE B
peaTbHOM JKU3HM.

Yuenuk nOJiyuum 603MO2ICHOCHb HAYUUMbCA:

° BBIIIOJIHATE HU3MEPCHUC  TJIMH, paCCTOﬂHHfI, BCIIMYUMH yITIOB, C ITOMOLIBIO
UHCTPYMEHTOB Il U3MEPEHU I AJIMH U YIJIOB;

e  BHIUHCIATH IUIOHNRJM TPSMOYTOJIFHHKOB, KB3ApaToB, OOBEMBI IPSIMOYIOJIBHBIX
napajulesenuIe10B, KyooB.
B noBce He BHOI ;KM3HU M NIPH H3YYeHHH APYTUX MpeIMETOB:

° BBIYHUCIATE PACCTOAHUA Ha MCCTHOCTU B CTAHAAPTHBIX CHUTyallUdX, IIJIOIIAJIN
Y4aCTKOB TIPSIMOYTOJIEHOH (OPMBI, 00BEMBI KOMHAT;

®  BBINOJHATH IPOCTEHIIME TOCTPOECHUSI HA MECTHOCTU, HEOOXOAUMbIE B PEAIbHOM JKU3HU;

®  OIICHUBATH pa3Mephl pEATbHBIX OOBEKTOB OKPYKAIOIIET0 MHpA.

Pasznen 6. UcTopusi MmaTeMaTHKH
BrinyckHuk HayuyuTces: B 5-6 Kiaccax:

® OIHKCHIBAaTh OTACIIBHBIE BBIJAIONMECS PE3ylIbTaThl, IIOJYYEHHBIE B XOJAE Pa3BUTHS
MaTEeMaTUKU KaK HayKH;

® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPHUEH.

Yuenuk noJiyduum 603MOICHOCHIb HAYUYUMDbCA:

° XapaKTepI/I3OBaTB BKJIaJl BBIJAIOMIMXCS MATCMATHUKOB B PAa3BUTHC MATCMATUKH U

WHBIX Hay9HBIX 001aCTeH.

7- 9 kiace



Aureopa

Pa3neu 1. JjieMeHTHI TEOPUM MHOKECTB U MATeMaTH4Ye CKOH JIOTUKH

BeinyckHuk HayuurTces: B 7-9 kiaccax:

e OmnepupoBarh Ha 0a30BOM ypPOBHE MOHATHUSAMHU: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
MO/IMHOECTBO, IPUHAIEKHOCTD;

®  33/1aBaTh MHOYKECTBA [IEPEUNCICHUEM UX DJIEMEHTOB;

® HaxoJUTh IepecedyeHne, 00beMHEHUE, TOJIMHOKECTBO B POCTEHIIIMX CUTYaIIUSX;

e onepupoBaTh Ha 0a30BOM YpPOBHE NOHSTHSIMH: OIpEIENEHUE, aKCMOMa, TEOpeMma,
JI0Ka3aTeNIbCTBO;

® TIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI I TOATBEPIKICHUSI CBOMX BBHICKA3bIBAHUH.
B noBce1He BHOM KU3HHM ¥ IPH M3YYCHUHU APYTHX NpeJMeTOB:

®  UCINOJB30BaTh rpaduyeckoe MPECTaBICHUE MHOXKECTB JJS OMMCAHHS pPealbHBIX
IPOIIECCOB U SBJICHUH, IPU PEIICHUH 3334 IPYruX y4eOHBIX TPEIMETOB.

Yuenuk nojiydum 603MOJ4ICHOCHIb HAYUYUMDbCA:

e OmepupoBaTh TMOHSATHUSIMHU: OIpEACICHHE, TEOpEMa, AaKCHOMa, MHOXECTBO,
XapaKTepPUCTHUKA MHOXKECTBA, DJJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE
MHOKECTBO, IIOJIMHOKECTBO, MPUHAIICKHOCTD, BKITFOUEHUE, PABEHCTBO MHOXKECTB;

e  H300pakaTh MHOKECTBA M OTHOIICHHE MHOKECTB C TOMOIIBIO KPYroB Dijepa;

®  OMpeNeNnsiTh MPUHAICKHOCTD DIEMEHTa MHOKECTBY, O0ObSAMHEHUIO U MEPECCUSHHUI0
MHOKECTB;

®  33JaBaTh MHOXECTBO C IOMOUIBIO TIEPEUHCIICHHS 3JIEMEHTOB, CJIOBECHOTO OTHMCAHUS;

®  ONepUpOBATh MOHATUSMU: BBICKa3bIBAHKE, UICTUHHOCTD U JIOKHOCTh BBICKa3bIBAHUS,
OTPUIIAHHWE BBICKA3bIBAHUH, ONEpalliyd HAJl BBICKA3BIBAHHWSAMH: W, WM, HE, YCIOBHBIC
BBICKa3bIBAaHUS (MMILIUKALIMH ),

®  CTPOUTH BHICKa3bIBAHMS, OTPHUIIAHHS BHICKA3bIBAHH .

B noBce/1He BHOM KU3HM ¥ IPH U3YYeHUH JAPYTUX MpeJMeTOB:
®  CTPOUTH LIEMOYKH YMO3AKITIOUEHH I Ha OCHOBE MCITOIb30BAHUS TPABUJI JIOTHKY,
®  WCIIOJIB30BAaTh MHOXKECTBA, OMNEpallMd C MHOXECTBaAaMH, WX Trpaduueckoe

MNpCACTaBJICHUC JI1 OMMHCAHUA PCATIBHBIX ITPOLICCCOB U SIBIICHU.

Pa3nea 2. Uncaa

BeinyckHuk Hayuurces: B 7-9 kiaccax:



e OmnepupoBaTh Ha 0a30BOM ypPOBHE MOHSTHUSIMH: HATYPAIbHOE YUCIO, LIEJI0€ YHUCIO,
OOBIKHOBEHHAst JApoOb, JAecITHYHAs JpoOb, CMemaHHas JApoOb, palMOHAIBHOE YHUCIIO,
apuMeTHIEeCKU KBaJpaTHBIN KOPEHB;

®  HCIOJIB30BaTh CBOMCTBA YHMCEII U MIPABUJIA ICHCTBUI MIPH BHITIOJHCHU Y BHIYUCIICHHI;

®  ICMOJIB30BaTh MPHU3HAKU JETUMOCTH Ha 2, 5, 3,9, 10 mpu BBINOTHEHU U BBIYHCICHUN
U peIlieHUH HECTOKHBIX 33/1a4;

®  BBINOJIHATH OKPYITICHUE PAIIMOHATBHBIX YHCENI B COOTBETCTBUHU C IPABHIIAMH;

®  OIEHMBATh 3HAYCHHUE KBAJPATHOTO KOPHSI U3 IMOJOKUTEIBHOTO LIEJIOr0 YMCIa;

®  pacno3HaBaTh PALIMOHAIBHBIE U UPPALlMOHAIIbHBIC YN CTIA;

®  CpaBHUBATh YHCIIA.

B noBceHe BHO¥ KU3HU U NMPH U3Y4YeHUHU APYTUX MpPeIMETOB:

®  OIICHWBATh PE3YJbTAThl BRIYUCICHHUH IMPH PEIICHUHU MTPAKTUUYECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YHCEN B PEATHHBIX CUTYAIHSIX;

®  COCTaBJISATh YHMCJIOBBIE BBIPAXKEHUS MPHU PELICHUM MPAKTUUYECKUX 3a7ad U 3a7ad U3
JIPYTUX Y4eOHBIX TPEAMETOB.

Yuenux noJiyuum 603MONHCHOCHIb HAYUUMDBCA:

e  OmnepupoBaTh MOHSATHUSMU: MHOXKECTBO HATypPaJIbHBIX YHCEJI, MHOECTBO I[EJIBIX
YuCceJ, MHOXKECTBO paIlMOHAIBHBIX YHCEN, HPPAIMOHAIBHOE YHCIIO, KBAAPATHBIA KOPCHBD,
MHOXECTBO JICUCTBUTENBHBIX YUCEN, T€OMETPUYECKasi MHTEpIpeTalus HATYpalIbHBIX, IEJbIX,
palMOHAIBHBIX, IEHCTBUTENHBIX YA CET;

®  [OHUMATh U OOBSCHSITH CMBICII TO3UITMOHHOM 3alMCH HATYPAIBLHOTO YHCIIA;

®  BBINOJHATH BBIUUCICHHS, B TOM YHCJIE€ C UCIOJIb30BAaHUEM MMPUEMOB PAllMOHAIBHBIX
BEIUMCIICHHH;

®  BBINOJIHATH OKPYITICHUE PALIMOHATBHBIX YU CEII C 3aJaHHON TOYHOCTHIO;

®  CpaBHUBAaTh PALlMOHAJIBHBIE U UPPALIMOHATIBHBIC Y CIIA,

®  MPEJCTABJIATH PAIIMOHATBHOE YHCIIO B BUJIC ACCITHIHOU APOOH

®  VIOPSAAOYUBATH YMCIIA, 3aIIUCAHHBIC B BUJI€ OOBIKHOBEHHOW U JIECATUYHOMN ApOOH;

e HaxoauTh HOJI n HOK uyncen u ucnonap30BaTh UX NpHU pelICHUH 3a/1a4.
B noBceHe BHO# KU3HU U MPH U3Yy4YeHUHU APYTUX NMPeIMeETOB:

® TPUMCHATh NpaBUja NMPUOIMKEHHBIX BBIYUCICHUU MPU PEHICHUU IPAKTHICCKAX
3a]a4 ¥ pelieHUU 3aja4d APYruX y4eOHBIX IPEIMETOB;

®  BBINOJHATH CPABHEHUE PE3YJITATOB BHIUMCICHUM MIPU PEIICHUH MTPAKTUUECKUX 33124,

B TOM 4YHUCJIC HpI/I6J'II/I)KeHHLIX BBIHHCHCHHﬁ;



®  COCTaBJIATH U OLICHUBATH YMCIIOBBIE BHIPAKEHUS IIPU PELIEHUU NPAKTUYECKUX 3a1a4
Y 33]1a4 U3 APYruX y4eOHBIX MPEIMETOB;
®  3aMKMCHIBATh U OKPYIVISITh YK CIIOBBIE 3HAYEHHS PEATIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM

Pa3HbIX CUCTCM U3MCPCHU .

Paznen 3. ToxaecTBeHHbIE NIpe00pa3oBaHus

BeinyckHuk Hayuyurces: B 7-9 kiaaccax:

e  BbINONHATH HECIOXKHBIE NMPEOOpa3oBaHUs s BBIYUCIECHUS 3HAUYEHUH 4YHCIOBBIX
BBIDQKECHUM, COACpKAIMX CTEINEHH C HaTypaJbHBIM II0Ka3aTeleM, CTEIEHU C LENbIM
OTPHULIATENIBHBIM IIOKa3aTEIIEM;

e  BBHINOJHATH HECIOXKHBIE MPeoOpa3oBaHMs LENbIX BBIPAKEHUI: pACKPBIBATh CKOOKH,
IPUBOIUTH TOJOOHBIE ClIaracMbIe;

®  UCMOJNB30BaTh (HOPMYJBI COKPAIIGHHOTO YMHOKEHHUs (KBaJpaT CYMMBbI, KBaJpar
Pa3HOCTH, PA3HOCTH KBAPATOB) JJIs YIPOIICHUST BHIYUCICHUH 3HAYCHU N BRIPAKCHU

®  BBINOJHATH HECIOXHBIE MpPeoOpa3oBaHUsl JAPOOHO-JIMHEHHBIX BBIPAXKEHUH U
BBIPAKEHUN C KBaIPaTHBIMU KOPHSIMHU.

B noBceaHe BHOM KU3HU U NIPH U3YYEeHHMH APYIHX NpPeIMETOB:
®  [IOHMMAaTh CMBICJI 3aIIMCH YUCJIA B CTAH/IAPTHOM BH/JIE;
e omnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHIAAPTHAS 3alHCh YUCIIay.

Yuenux noJjiyuum 603MONHCHOCMb HAYUUMDbBCA:

e  OmnepupoBaTh NOHATUSMH CTEIIEHU C HATYpaJbHBIM ITOKA3aTeJIeM, CTEIEHU C EIbIM
OTPULIATEILHBIM ITOKa3aTeIeM;

e  BBHIIOJHATH IpeoOpa3oBaHUsl LENbIX BBIPAKEHUN: OEUCTBUS C OJHOUWIECHAMHU
(cio’keHHe, BBIYMTAHWE, YMHOXKEHHE), NEUCTBUS C MHOTOYICHAMH (CIIOKCHHE, BBIYMTAHUE,
YMHOXKEHHUE);

®  BBHIOJHATH PA3NOKEHHE MHOTOWICHOB Ha MHOXHTEIM OJHHUM U3 CIIOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYNITHPOBKA, HCIIOIB30BaHUE (JOPMYIT COKPAIICHHOTO YMHOXCHUS;

L4 BBIACTATH KBAJAPAaT CYMMBI U PA3HOCTH OAHOYWICHOB;

®  pacKIaAbIBaTh HA MHOXKUTEJIH KBaJPAaTHBIH TpPEX4IeH;

®  BBINOJHATH NPEOOPa3OBaHUS BBIPAKCHHM, COJACPKANMX CTEIEHW C LEIBIMU
OTPULATCIBHBIMU IMOKA3aTCIIsIMA, IMCPECXOAUTH OT 3alluCu B BHUAC CTCIICHU C LCJIbIM

OTPpUIATCIIBHBIM ITOKA3aTCJIEM K 3allMCHU B BUJEC le06I/I;



e  BBHINOJNHATh NPeoOpa3oBaHUA JIPOOHO-PAMOHANBHBIX BBIPAKECHHUIN: COKpAIICHHE
Ipo0eit, mpuBeACHNE aNredpandeckux Apooeit K 00ImeMy 3HaMeHAaTeNt0, CJI0KEHHE, YMHOKEHHE,
JeneHue anredpandeckux apooeii, BO3BeIeHHE alreOpandeckoil IpoOu B HATYypalbHYIO U IIENTYIO
OTPHIIATEIBHYIO CTCIICHB;

®  BEHITIOJHATH MPe0OPa30BaHUs BEIPAKEHU N, COIEPIKAMX KBaIpaTHbIC KOPHU;

®  BBIJICNIATh KBAJPAT CYMMbI WJIM Pa3HOCTH JIBYWICHA B BBIPAKCHUSX, COJCPIKAIIMX
KBaJ[paTHBIC KOPHH;

®  BBINOJHATH IPEOOPa30BAHUS BEIPAKECHUM, COIEPKAILMX MO/IYIb.

B noBceiHe BHO¥ KM3HHU M NP U3YY€HUH IPYTUX NPeIMETOB:

o BBIITOJIHATH Hp606pa3OBaHI/I$I n I[ef/'ICTBI/ISI C HucJjiaMH, 3alilMCAaHHBIMU B CTaHAAPTHOM
BH/IC;

e  BBHINOJHATh MpPeoOpa3oBaHUs aareOpanvyeckux BBIPAKEHUN NpPH peUleHUU 3aaad

JIPYruX y4eOHBIX IPEIMETOB.

Pa3zneu 4. YpaBHeHusI M HepaBeHCTBA

BrinyckHuk HayunTes: B 7-9 Kiaccax:

e OmnepupoBarb Ha 06a30BOM YpOBHE MOHSTHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHUE, KOPEHb YPaBHEHUs, PCILICHHE YpPaBHEHUs, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
peleHrEe HEPaBEHCTBA,

®  IIPOBEPATH CIPABEIIMBOCTD UUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JIMHEHHBIE HEPAaBEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOIAIMECS K
JINHEHHBIM,

®  peElAaTh CHUCTEMbI HECIIOKHBIX JIMHEHHBIX ypaBHEHUM, HEPABEHCTB;

®  [POBEPATH, ABJSAETCS JIM JaHHOE YUCIIO PELICHUEM ypaBHEHUs (HEpaBEHCTBA);

e  peuaTh KBaJpaTHbIE ypaBHEHUS 110 opMysie KOpHEH KBaApaTHOTO ypaBHEHUS;

e  1300paxkaTh pPeUICHUS HEPABEHCTB U MX CUCTEM Ha YUCIOBOM MPSIMONA.

B nosce1He BHOM KU3HHM M IIPH U3YYE€HHUH JPYTHX NPeIMETOB:

®  COCTaBJIATh U PEIATh JIMHEWHBIC YPABHEHHUS IIPU PELICHUH 3a/1a4, BOSHUKAIOIMX B

JOpYrux y4eOHBIX IpeaMeTax.

Yuenuk nOJiyuum 603MO2NICHOCHb HAYUUMDbCA:

e  OnepupoBaTbh NOHATHSMH: YpaBHEHUE, HEPABEHCTBO, KOPEHb ypaBHEHUs, pELICHUE
HEPaBEHCTBA, PABHOCUJIbHBIC YPABHEHHUs, OOJIaCTb OIpe/leNieHUs YpaBHEHUs (HEpaBEHCTBA,

CUCTEMbl YpaBHEHU I HJIM HEPABEHCTB);



° peuaTb JIMHEWHBIC YpaBHCHHUA U YpAaBHCHHA, CBOAUMBIC K JIMHEHHBIM C IIOMOIIBIO

TOKJIECTBEHHBIX Pe0Opa30oBaHui;
e peuaTh KBAJpaTHbIC YPABHEHUS U YPABHEHUS, CBOJUMBIE K KBAJPATHBIM C ITIOMO ILIbIO
TOKAECTBEHHBIX IPEOOpa3OBaHUI;

e pemaTh APOOHO-THMHEHHBIC ypaBHEHUS,

e peuarb — OpPOCTEMIIME  WppalMOHAJIbHBIE  YpPaBHEHUS  BUJA f (x) =a,

JE()=4a(x);

n_,.
e pemaTh ypaBHeHus Buga X =4a;

®  pelaTh YpaBHEHUS CIIOCOOOM PA3IOKEHHS Ha MHOYKUTENU U 3aMEHbI TEPEMEHHO;

®  UCIOJIB30BAaTh METOJ] MHTEPBAJIOB JJISl PEIICHHS LEIbIX U JPOOHO-paliOHaIbHBIX
HEPaBEHCTB;

e  pElAaTh HECIIOKHBIC YPABHEHHUSI B IIEJIBIX YU CIIAX.

B noBceHe BHOM KU3HHU U NPH U3YYEeHHMH APYIHX NpPeJIMeTOB:

® COCTaBJIITb U pellaTb JIMHCHHBIC U KBAJpPAaTHBIC YPABHEHMWS, YPAaBHEHUs, K HUM
CBOJAIIMECS, CUCTEMBI TMHEHHBIX ypPaBHEHU I, HEPAaBEHCTB IIPU PEIICHUH 3a]1a4 APYTHX y4eOHBIX
[IPEAMETOB;

e  BBINOJHATH OLEHKY IPaBIONOAOOUS pe3ylbTaToOB, IOJY4aeMbIX IPU PEILICHUH
JUHEWHBIX U KBAJPATHBIX YPAaBHEHUW M CHCTEM JIMHEWHBIX YPaBHCHUW M HEPABEHCTB IIPU
pELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;

e BHIOMpATh COOTBETCTBYIOLME YpPaBHEHUS, HEPABEHCTBA WMJIM HX CHCTEMbI JUId
COCTaBJICHUS MATEMATUYECKON MOJENIH 3aJaHHOU peallbHONM CUTyalluu UJIY IIPUKIAIHON 3a1a4U;

e  yMETb MHTEPIPETUPOBATH IIOTYYECHHBIN IIPU PEIICHU U YPAaBHEHUS, HEPABEHCTBA UIIH

CHUCTEMBI PE3YJIbTaT B KOHTEKCTE 3aJaHHOM peajbHOM CUTYyallMH WM IIPUKIAJHON 3a/1a4u.

Pa3neu 5. ®ynkuuu

BeinyckHuk Hayuutces: B 7-9 kiaccax:

e HaxoauTth 3HaueHME QyHKLIHUH MO 33JaHHOMY 3HaYEHUIO apIyMeHTa;

° HaxXxO0OWTb 3HAUCHUEC apryMCHTa I10 3aaHHOMY 3HAUCHHUIO (1)yHKHI/II/I B HECIIOXXHBIX
CUTYyall U X

®  ONpENCIATh IOJOKEHHE TOYKM IO €€ KOOpPAMHATaM, KOOPAMHATHI TOYKU IO €€

ITOJIOXKCHHUIO Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH



e morpaduKy HaxXoAWTh 00JIACTh ONpEeSICHUs, MHOXKECTBO 3HAaU€HUH, HYMH (DyHKIUH,
IMPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUsi M YObIBaHUs, HauOoibllee U
HauMeHblllee 3HaUeHUs (PyHKIHH;

®  CTpPOWTH rpaduK JUHEHHON PyHKIINH;

®  TIPOBEPSATH, ABJSETCS JIN AaHHBIN rpaduk rpadkoM 3aaHHON QYHKIHH (JTHHEHHOMH,
KBaJPaTUYHOM, 00paTHOMN MPOMOPIHUOHAIBHOCTH);

e  ONpenensaTh NPUOIMKEHHbIC 3HAUEHUs KOOPAMHAT TOYKH IepeceyeHus rpagukoB
dyHKumi;

e omepupoBaTh Ha  0a30BOM  ypOBHE  MOHSTHSMH:  IOCJIEIOBATEIbHOCTD,
apudmeTrdeckas mporpeccusi, FreOMeTpruYecKasi IpOTrPecCHs;

e pemlaTh 3a7a4d  Ha TMPOTPECCHM, B KOTOPBIX OTBET MOXET ObITh IOJy4eH
HETOCPEACTBEHHBIM MOICYETOM 0€3 TpUMEHEHU S POpMYII.

B noBce/1He BHOM KU3HHM ¥ IPH M3YYEHUHU APYTHX NpeJMeTOB:

®  UCIOJIB30BATh IPa(UKN peabHBIX MPOIIECCOB M 3aBUCUMOCTEH JIsl ONpeeNieHUs UX
CBOMCTB (HanOOJIbIIME M HAaWMEHbIIME 3HAYEHUs, NPOMEXKYTKM BO3pAaCTaHUS M yObIBaHUS,
00J1aCcTH MOJOXKUTEIBHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.11.);

®  ICMOJIb30BaTh CBOMCTBA JIMHEHHOU (QyHKIIMM U ee TpaduK MpU PEIIeHUHU 33734 U3
JPYruX y4eOHBIX IPEIMETOB.

Yuenuk noJiyuum 603MO2ICHOCMb HAYUYUMDbCA:

e OrnepupoBaTb MHOHATUSMH: (QYHKIMOHAIbHAS 3aBUCHUMOCTb, (yHKUIUSA, Tpaduk
¢byHKUIMH, crIocoOBI 3aanust GyHKIIUU, apIyMEHT U 3HaueHue (QyHKIUHU, 0071acTh ONpeAeICHUs U
MHOXKECTBO 3HAa4eHMH (QyHKIUH, HYIM (QYHKIMM, [POMEXKYTKM  3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb (D)yHKIIUH;

®  CTPOWTH rpaduku JUHCHHOM, KBaJIpaTUIHOM byHKIHI, obOpaTHoM
IPONOPUMOHATBLHOCTH, QYHKIMHU BUAA: y — /X » y=|X|;

e Ha IpuUMepe KBAIPATUYHOW (YHKIHH, HCIIONB30BaTh IMPEOOpa3oBaHus rpaduka
dynxiun y=f(X) mns nocrpoenus rpadukoB GyHKUUH y = af (kx+b)+c ;

®  COCTaBIISITh YpaBHEHHUS MPSIMOW IO 33JJaHHBIM YCIOBUSM: MPOXOJAIICH depe3 JBe
TOYKH C 33JaHHBIMH KOOpAWHATAMH, IPOXOIAIIEH Yepe3 JaHHYI0 TOUKY U MapayljiebHON TaHHOH
IPSIMOIA;

e uccruenoBarh (yHKIIUIO IO ee TpaduKy;

® HAaxXOAUTh MHOXECTBO 3HAYCHHWH, HYIM, M[POMEXYTKM 3HAKOIOCTOSIHCTBA,

MOHOTOHHOCTH KBaJIpaTUYHOHN (PyHKIINH;



e  OmepupoBaTh MOHATHSAMH: TIOCIEIOBATENbHOCTh, apU(MeTHUecKas MpPOrpeccus,
reoMeTpuyeckas Mporpeccus;

e  pemaTh 3a/1a4d Ha apU(METHUECKYIO U FTEOMETPUUECKYIO MPOTrPECCHIO.
B noBce/He BHOM :KU3HHM ¥ IPY U3YYeHUH JAPYTUX MpeMeTOB:

®  WJUIIOCTPUPOBATH C MOMOIIBIO TpaduKka peaibHyI0 3aBUCHUMOCTb MJIM IPOLIECC IO UX
XapaKTepPUCTUKAM;

®  UCIIOJIB30BATh CBOMCTBA U IpaduK KBAJIpaTUYHON (YHKIMU IMPU PEUICHUU 33734 U3

JIPYruX y4eOHBIX IPEIMETOB.

Paznen 6. TekcToBbIE 321249

BoinyckHuk Hayuurtces B 7-9 kiaaccax:

e PemaTh HECIOXHBIE CHOKETHBIE 3a/laud pa3HBIX TUIIOB Ha Bce apHMeTHUYECKue
e CTBUS,

®  CTPOMTH MOJEJIb YCIIOBHUS 3a7auu (B BUE TaOIUIIbI, CXEMbI, PUCYHKA WJIM yPAaBHEHUS),
B KOTOPOU JaHbl 3HAYEHUS ABYX U3 TPEX B3aMMOCBS3aHHBIX BEIHYUH, C LIEJBI0 OMCKA PEICHUS
3aJauu;

®  OCYUIECTBIISITH CIOCOO MOMCKA PEUICHUS 33a[aud, B KOTOPOM PAacCyXJICHUE CTPOUTCS
OT YCJIOBHS K TpeOOBAHUIO UJIM OT TPEOOBAHUS K YCIIOBUIO;

®  COCTaBJIATH IJIaH PELICHUS 3a/1a4H;

®  BBIJICNATH OTAMbI PEIICHUS 3a]a4u;

®  UHTEPHPETUPOBATh BBIYUCIUTENbHBIE pPE3yJAbTaThl B  3ajadye, MCCIENOBATh
IIOJIy4EHHOE PEILEHUE 3aa4H;

®  3HAaTh pa3lIMyYUe CKOpoCcTel 00BEKTa B CTOSUEH BOJE, MPOTHUB TEUCHUS U 110 TEUECHHUIO
PCKH;

e  pemaTh 33/7a4d Ha HAXOXKACHHE YaCTH YMciia U YKUCIa O €ro YacTH;

e  pemaTh 33aJa4M pa3HbIX THUIIOB (Ha pabOTy, HATTOKYIKHA, HA IBUKEHUE ), CBA3BIBAOIIX
TPH BEIVYHUHBI, BBIIEISTH TH BEIMUNHBI U OTHOILEHUS MEXTy HUMU;

®  HAxXOJIUTh MPOLEHT OT YUCJA, YUCJIO MO MPOLEHTY OT HEro, HaXOAUTh MPOIIEHTHOE
CHUYKEHUE UJTU NTPOIIEHTHOE MOBBIILIEHUE BEIUYNHBI;

e  pelaTh HECIOXKHBIE JOTHYECKUE 3a/1a4l METOJIOM PaCcCyX IACHUM.
B noBce/He BHOM KU3HHM ¥ IPH U3YYeHUH JAPYIUX NpeMeTOB:

e  BBIJBUTATh TUIIOTE3bl O BO3MOXKHBIX IPEJCIBHBIX 3HAUEHUAX HCKOMBIX B 3aJaue
BEJIMYMH (JIeTIaTh TPUKHUJIKY).

Yuenux noJiyuum 603MONHCHOCMb HAYUUMDbBCA:



e Pemarh mpocThie U CIIOKHBIC 33/1a4 PA3HBIX TUIIOB, a TAKXKE 33Ja4d MOBBIIICHHON
TPYAHOCTH;

®  HCNOJB30BaTh pa3Hble KPAaTKUE 3allMCH KaK MOJIETH TEKCTOB CIOXHBIX 3a7ad Jyis
MOCTPOSHUSI TIOMCKOBOW CXEMbI U PEIICHUS 33]1ay;

e  pa3nmuuaTh MOJAETHh TEKCTAa W MOJENb PEUICHHS 3a/1aud, KOHCTPYHPOBATh K OJHOH
MOJICITU PEIICHUS HECTIOXKHOMW 3a]]aui pa3HbIe MOJICIIN TEKCTa 33/1a4H;

e  3HATh M IPUMEHSITH 00a cr1ocoda MorcKa pemeHus 3a1a4 (0T TPeOOBaHUSI K YCIOBHUIO
U OT YCJIOBHS K TPEOOBAHMIO);

®  BBIJICIIATH ATAIBI PEIICHUSI 33/1a41 U COJIEPKAHUE KaXKIOTO ITarla;

®  yMeTh BHIOMpATh ONITHUMAJIBHBIN METOJ] PEIICHHSI 32/1a91 U OCO3HABATh BEIOOp METO/1a,
paccMaTpUBaTh pa3TUYHBIE METO/IbI, HAXOIUTh Pa3HbIC PEUICHUS 3a/1a4H, €CJIM BO3MOXKHO;

®  AHANM3UPOBATH 3aTPYIHEHUS NP PEIICHUH 3a]1a4;

®  BBINOJHATH Pa3IMYHbIC MPEOOpPA30BAHMS MPEUIOKEHHON 3a1auu, KOHCTPYHPOBATh
HOBBIC 33]]a4¥l M3 IAHHOW, B TOM YHCIIe OOpaTHbIC;

®  HWHTEPIPETUPOBATH BBIYHCIUTEIBHBIC pPE3yIbTaThl B 3aqade, HCCIEI0BaTh
MOJIy4eHHOE PeLCHUE 3a1a4H;

®  aHATM3UPOBATH BCEBO3MOKHBIC CUTYAI[UU B3AMMHOTO PACIIOIOKEHHUS IBYX OOBEKTOB
U U3MEHEHHE UX XapaKTepPUCTUK MTPH COBMECTHOM JIBUXKEHUH (CKOPOCTb, BPEMsl, PACCTOSIHUE) TTPU
pElIicHUU 3a7ad Ha JBH)KEHUE JBYX OOBCKTOB KAaK B OJHOM, TaK M B TPOTHBOIOJIOXHBIX
HaIPaBJICHUSX;

®  1ccleloBaTh BCEBO3MOXKHBIC CUTYALlMM MPH PEILICHUHU 33aJad Ha JBUKEHHE IO peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemaTh pazHOOOpa3HBIC 33/1a4M «HA YaCTH,

e  pemaTh ¥ 00OCHOBBIBATH CBOE PEIICHHUE 3a/1a4 (BBIJCIATh MATEMATHYCCKYI0 OCHOBY)
Ha HaXOXKJCHHUE YaCTH YMCia U YKCIIA I10 eT0 YaCTH Ha OCHOBE KOHKPETHOTO CMEBICIIA po0u;

®  0CO3HaBaTh U OOBACHATH HUJICHTUYHOCTH 33/7]a4 Pa3HbIX THUIIOB, CBS3BIBAIOIMX TPH
BEJIMYMHEI (Ha pa0oOTy, Ha TOKYMKH, HAa JBWIKCHHE), BBIICIATh 3TH BEIHYUHBI U OTHOIICHUS
MEXIy HHMH, NPUMEHSATh UX TPU PELUICHUH 3a]ad, KOHCTPYHpPOBaTh COOCTBEHHBIE 3a/ad
YKa3aHHBIX THIIOB;

e  pemaTh 337a4M Ha MPOLEHTHI, B TOM YHCJE, CIOXXHBIC MPOIEHTH ¢ 00OCHOBAHHEM,
UCIIOJIB3YSl pa3HbIC CIIOCOOBI;

e pemaTh 3a7aydl MO0 KOMOWHATOPHUKE W TEOPUHM BEPOSTHOCTEH Ha OCHOBE
UCIIOJIb30BAHMS U3YYEHHBIX METOJIOB U OOOCHOBBIBATH PEIICHUE;

° pelIaTh HECIOXKHBIC 3aJa4H 110 MaTEeMaTHYECKOM CTATHCTHKE.



B noBce/He BHOI :KU3HN ¥ IPY M3Y4YeHUH APYTUX NpeAMeTOB:

L pelIaTh 3aJjla4v Ha JABUKCHUEC 110 PEKE, paccMaTpuBasd pa3HbIC CUCTCMBI OTCUCTA.

Paznen 7. CtaTucTHKA U TeOpPHUs Be POsITHOCTe i

BoinyckHuk HayuuTcs B 7-9 kiaccax:

e lMmerp 1mpeAcTaBlIEHHE O CTAaTUCTUYECKUX XapPaKTEPUCTHKAX, BEPOSITHOCTU
CJIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33a4ax;

e  pewaTh Npocreime KOMOMHATOPHBIE 3a/1a4l METOAOM MPSIMOTO U OPraHM30BaHHOIO
nepebopa;

®  [PEACTaBJIATH JaHHBIE B BUJE TaOIULL, 1UarpaMmM, rpaduKos;

e  yuUTaTh UHQPOPMAIINIO, TPE/ICTABICHHYIO B BU/JIE TAOIUIIBI, TUarpaMMsbl, rpaduka;

®  ONpEeNeNsATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKN YUCIOBBIX HAOOPOB;

®  OLEHUBATh BEPOATHOCTh COOBITUS B IPOCTEHIIMX CITydasix;

®  UMETh IPEJCTABJICHHE O POJIH 3aKOHA OOJIBIIMX YHCENl B MACCOBBIX SBJICHUSIX.
B noBce/iHe BHO "KM3HM M NIPU U3Y4YeHUH JPYTUX NpeAMETOB:

®  OLEHUBATb KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM IIepedopa;

® UMEThb MPEACTAaBIEHUE O POJU MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHIA;

®  CpaBHUBAaTb OCHOBHBIE CTATHUCTUYECKHE XapaKTEPUCTUKH, MOJYYEHHbIE B IpoLiecce
pelLeHUs TPUKIAAHOM 3a/1a41, N3y4EeHUs peaIbHOTO SBJICHUS;

®  OLEHUBATbH BEPOATHOCTh PEATbHBIX COOBITUH U SIBJICHUI B HECTOXKHBIX CUTYAIUSIX.

Yuenux noJyuum 603MONHCHOCHIb HAYUYUMDbBCA:

e  OmnepupoBarh MOHATHSIMH: CTOJIOUATHIC U KPYrOBbIE JWArpaMMbl, TaOJHIbI JAHHBIX,
cpeaHee apu@meTuyeckoe, MeAMaHa, HauOoJbllee U HauMEHbIee 3HAYCHUS BHIOOPKHU, pa3Max
BBIOOPKH, TMCIIEPCHUS M CTaHJAPTHOE OTKIOHEHHE, CTydaifHasi H3MEHUYNBOCTH;

e  u3BJEKaTh MH(OPMAIUIO, IPEACTABICHHYIO B Ta0IMIIaX, HA JUarpammax, rpadukax;

®  COCTaBJIATh TAOJIMILIBI, CTPOUTH UArPAMMBI U ITpaUKU Ha OCHOBE JAHHBIX;

®  MIPUMEHSTH MPABHUIIO IPOU3BEICHHUS IPU PEIICHU T KOMOMHATOPHBIX 32/1a4;

®  IpEeACTaBJATH HH(POPMALIHMIO C TOMOIIBIO KpYyroB Diiepa;

e  pelaTh 3a/la4d Ha BHIYMCIIEHUE BEPOATHOCTH C MOJCUETOM KOJIMYECTBA BAPUAHTOB C
MTOMOIIBI0 KOMOMHATOPUKH.

B noBce/He BHOM KU3HM ¥ IPH U3YYeHUH JAPYTUX MpeIMeTOB:



®  U3BJIEKAaTh, MHTEPIPETUPOBATh MH(OpPMAIMIO, MPEJCTABICHHYI0 B Ta0nMIlaX, Ha
nuarpaMMmax, rpadukax, OTpaKarollyl0 CBOWCTBA W XapaKTEPUCTHUKUA PEATBHBIX MPOIIECCOB U
SIBIICHUI;

®  ONpeAeNATh CTATHCTHYCCKHE XapaKTEPUCTHUKHA BBIOOPOK MO TabauIlaM, TuarpaMMam,
rpadukaM, BBHITIOJHSATH CPABHEHUE B 3aBUCHMOCTH OT €] PEIICHUsI 3a1a4H;

° OLICHUBATb BEPOATHOCTH PCAJIbHBIX COOBITHI U SIBJICHU.

I'eomeTpus

Paznea 1. 'eomeTpnueckue purypnsl
Bobinycknuk HayyuTcs B 7-9 kiaccax:

e  OmnepupoBarb Ha 0a30BOM YpOBHE MOHSITUSIMU T€OMETPUYECKUX (DUTYD;

®  W3BJEKaTh HHQPOPMAIIHIO O TEOMETPUYECKUX (PUTypax, MpeACTaBICHHYIO Ha YepTeKax
B SIBHOM BU/IE;

e [pUMEHATh MJIs pELIeHUs 3aJad TIeoMeTpuYeckue (aKkTel, €clid YCIOBUS HUX
IPUMEHEHHU s 33]JaHbI B IBHOH (opme;

e pewmaTh 3aJayd Ha HAaX0XJIEHHWE TIE€OMETPUYECKUX BEJIMYUH MO obOpasuaM MM
ITOpUTMaM.
B noBceiHe BHOM "KM3HH M NIPU M3Y4YEHHUH JPYTUX NpeJIMeTOB:

®  HCNOJNB30BaTh CBOWCTBA T€OMETPHYECKHX (UIYp [UIA PELICHUS THIOBBIX 3ajad,
BO3HUKAIOIMX B CUTYallUsAX ITOBCEIHEBHOM *KU3HU, 3a/1a4 IPAKTUYECKOTO COJCPKAHMUSL.

Yuenuk nOJiyuum 603MOIICHOCHb HAYUUMbCA:

e  OmnepupoBaTh NOHATUAMHU T€OMETPUUYECKUX (UTYD;

®  W3BJIEKaTh, UHTEPIIPETUPOBATD U IPEOOPA30BHIBATH NH(HOPMAITHIO O TEOMETPUUYECKUX
durypax, mpencTaBICHHYIO Ha YepTEXKaX;

® T[PUMEHATh TeoMeTpuueckue (aKThl Ui pEeIIeHHs 33jJa4, B TOM YHCIE,
MPEAINONIaraloIMX HECKOIbKO IIATOB PEIleHHUs;

e  (popMynmpoBaTh B MPOCTEHIIMX CITydasx CBOWCTBA M MPU3HAKU PHUTY;

®  J0Ka3pIBaTh F€OMETPUUYECKUE YTBEPKICHUS;

e BIAAETh CTaHJAPTHOM Ki1accuukamueil MIOoCKuX QUryp (TpEyroibHUKOB U
YEThIPEXYTOJIbHUKOB).
B noBce/1He BHOM KU3HHM ¥ IPH U3YYeHUH JAPYTUX MpeMeTOB:

®  UCIIOJIb30BATh CBOIMCTBA FEOMETPUYECKUX (UTYP JJISl PEIieHUs] 3a/1a4 MPAKTUUYECKOro

Xapaxkrepa U 3a7a4 U3 CMCKHBIX JUCIHUIIINH.



Paznea 2. OrHoleHUA
BrinyckHuk HayuuTces: B 7-9 kiaccax:

e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSTHSMH: PaBEHCTBO GUTYp, paBHBIE (PUTYpHI,
PaBEHCTBO TPEYTOJBHUKOB, MApajICNIBHOCTh MPSIMBIX, TMEPICHANKYTSIPHOCTD TPSAMBIX, YIJIbI
MEXAY NPSMBIMU, IEPIECHIUKYIISP, HAKITOHHAS, TPOEKIIUAL.

B noBceHe BHO# KM3HU U MPU U3Yy4YeHUU JAPYTHX NpPeIMeTOB:

®  CMOJIb30BaTh OTHOIIGHMS IS pEUICHUS MPOCTEHIMX 3a7ad, BO3HUKAIOUMX B

peaTbHOM JKU3HM.

Yuenux noJiyuum 603MONCHOCHIb HAYUUMBCA:

e OmnepupoBaTb MOHATHUSAMHU: PABEHCTBO (Uryp, paBHbIE (QUIYpHI, pPaBEHCTBO
TPEYroJbHUKOB, MapaJlIebHOCTh MPSAMBIX, HEPHEHIUKYIAPHOCTh MPSAMBIX, YIJIBI MEXIY
NpSIMBIMH, TIEPIICHINKYJSp, HAKIOHHAS, MPOEKIHs, momodue ¢uryp, momoOHbIe (GUTYpHI,
10100HBIE TPEYrOJILHUKY;

e npuMeHATh TeopeMy Daseca U TeopeMy O MPONOPLHUOHAIBHBIX OTpE3Kax IpH
pELLeHNH 3a/1a4;

®  XapaKTepu30BaTh B3aUMHOE PACIIOIIOKEHUE MPSIMOIM U OKPYKHOCTH.

B noBce/He BHOM KU3HHM ¥ IPH U3YYEHUH JAPYIUX NpeJMeTOB:

L4 HCIIOJIL30BATh OTHOLICHU S IJI pCHICHUA 3aa4, BOSHUKAONIN X B peaﬂLHOﬁ KHU3HU.

Paznen 3. U3mepeHusi 1 BbIYMCIEe HUS
BeinyckHuk Hay4urTcest B 7-9 kiaccax:

e BboInonHATE W3MEpEeHUE JUIMH, PpACCTOSIHUW, BEJIWYMH YIJIOB, C ITOMOIIBIO
HHCTPYMCHTOB IJIA 1/13MepeHm"1 JJINH U YTTIOB;

e mOpuUMEHATh (GOPMYNbl IMEpUMETpa, IUIOMATM M 00beMa, IJIOU@AN IOBEPXHOCTH
OTACIIbHBIX MHOTOTPAHHHUKOB ITPH BEIYHCIICHUAX, KOTAd BCC TaHHBIC UMCIOTCA B YCIIOBUH ;

e npuMeHsATh TeopeMmy lludaropa, 6a3oBble TPUTOHOMETPHUYECKHE COOTHOLICHHS IS
BBIYMCIICHUS JUIMH, PACCTOSHU I, TIJIOMIAICH B MPOCTEUIIMX CITydasiX.
B nosce1He BHOM KU3HHM M IPH M3YYCHUH JPYTHX NpeIMeTOB:

®  BBIUHUCIATH PACCTOSHUS HAa MECTHOCTHM B CTAaHAAPTHBIX CUTYyalUsX, IUIOURAN B
OPOCTEUIIMX CITydasix, MPUMEHSTH (GOPMYIBI B MPOCTEUIIMX CUTYalHSIX B TIOBCETHEBHOM )KU3HHU.

Yuenux noJjiyuum 603MONHCHOCHb HAYUUMbBCA:



e OmnepupoBarh MPEACTABICHUAMH O JJIMHE, IUIOUR@AU, O00beMEe KaK BETUYMHAMH.
[Ipumenste Teopemy Iludaropa, ¢opmynsl miomanu, o0bemMa IPH PEUICHUM MHOIOIIArOBBIX
3aj71a4y, B KOTOPBIX HE BCE JaHHBIE MPEACTaBJICHbI ABHO, a TPEOYIOT BBIYMCIICHHI, ONIEpUPOBAThH
Oosiee MMPOKUM KOJIMYECTBOM (OpMYJ JUIMHBI, IUIOMR@AAN, 00beMa, POBOJUTH BHIYMCICHHS HA
OCHOBE PaBHOBEJIIMKOCTH U PABHOCOCTaBJIEHHOCTH;

®  [POBOJUTH IPOCTHIE BHIYMCICHHS HA OOBEMHBIX TeJax;

e  (opmyaHpoBaTh 3aJauM Ha BBIYUCICHUE JTUH, TUIOMACH U 00BEMOB M peIaTh MX.

B noBce/1He BHOI :KU3HU ¥ IPH U3YYE€HUM JPYTUX NpeIMETOB:

®  TIPOBOJUTH BHIYMCICHUS HA MECTHOCTH;
e [pUMEHATh (QOPMYNIBI TPH BBIYHCIEHUSIX B CMEXHBIX Y4eOHBIX MpeaMeTax, B

OKPYKaroLel JACCTBUTEIBHOCTH.

Pa3neu 4. 'eomeTpuyeckue nmocrpoeHust
BeinyckHuk HayuuTcest B 7-9 kiaccax:

e I300paxkaTb TUIIOBBIE IJIOCKUE (UIYpbl U (UIYpHl B MPOCTPAHCTBE OT PYKU U C
IIOMOIIBI0 UHCTPYMEHTOB.
B nosce1He BHOM KWU3HHM M IPH M3Y4YCHUH APYTHX NpeJIMETOB:

e  BBHINOJHATH IPOCTEHIIME MOCTPOCHHS HA MECTHOCTH, HEOOXOAWMbIE B PEabHOM
YKU3HH.

Yuenuk noJiyuum 603MOJICHOCHb HAYUYUMDbCA:

e 3o0paxaTh reoMeTpuueckue (QUIypbl MO TEKCTOBOMY U CUMBOJIBHOMY ONHMCAHUIO;

e  cBOOOJHO OMEPUPOBATH YEPTESIKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CITydasX,

®  BBHINOJHATH IOCTPOCHUS TPEYrOJbHUKOB, IMPUMEHATH OTICIbHBIE  METOJIbI
MOCTPOEHH U [IUPKYJIEM U JIMHEUKON U TPOBOUTH MPOCTEHIIIME UCCIECTOBAHY I UM CJIA PEILICHUI;

®  U300pakaTh THIOBBIC IIOCKUE (PUTYPHI M OOBEMHBIE TEJIa C MOMOIIBIO TTPOCTEHIIIX
TE€OMETPUYECKHX WHCTPYMEHTOB.
B noBceHe BHOI KW3HU U NMPH U3Yy4YeHUU JAPYTUX MpeIMeTOB:

®  BBHIMIOJHATh MPOCTEHIIE MOCTPOCHHS HA MECTHOCTH, HEOOXOAWMBIE B PEaTbHOM
KU3HU,

®  OIEHUBATH Pa3MEPhI PEAIbHBIX OOBEKTOB OKPYXKAIOIIET0 MHpA.

Pa3ne 4. 'eomeTpryeckue npeodpa3oBaHus

BrinyckHuk HayuuTces B 7-9 Kiaccax:



e  Ctpouth pUrypy, CAMMETPUUHYIO JaHHOH (UIype OTHOCUTEIBHO OCHU U TOUKH.
B noBce/He BHOM :KU3HHM ¥ IPY U3YYeHUHU JAPYIUX NpeJMeTOB:

®  pacro3HaBaTh JIBH)KEHUE OOBEKTOB B OKPY)KAIOLIEM MUPE;

®  pacro3HaBaTh CHMMETPUYHbIE (PUTYPHl B OKPYKAIOLIEM MHDE.

Yuenuk nOJiyuum 603MOICHOCMb HAYUUMbCA:

e  OmnepupoBaTh IOHITHEM JIBUXKEHUS U TPE0Opa30BaHuUsl 000U, BJIAJIETh IpHEMaMu
MOCTpOCHHSI (PUTYp C MCIOIB30BAaHMEM ABMIKEHUU U MPeoOpa3oBaHHI MOA0OUS, TPUMEHSTH
MOJIYYCHHBIC 3HAHUS W OIBIT IIOCTPOCHUN B CMEXKHBIX MPEIMETaX M B PEATbHBIX CHTYAIHSIX
OKPYKaIoILlero MUpa;

e crpouTh GUTYpY, TOJOOHYIO JAaHHOH, IOJB30BAThCS CBOMCTBAMH MOIOOUS IS
000CHOBAHUS CBOMCTB UTYD;

® TPUMEHATh CBONCTBAa ABWXKEHUM [UIsI TPOBENEHUS MPOCTEUIIMX OOOCHOBAHHN
CBOMCTB UIYp.

B noBce/1He BHOIM KU3HHM ¥ IPH U3YYEHUH JAPYTUX MpeJMeTOB:
® [IPUMEHATH CBOWCTBA JBM)XCHHU M NPUMEHATH MOA00ME [UIi TOCTPOSHHH U

BBIYMCIICHU.

Pa3neu 5. BekTopbl H KOOPAUHATHI HA MJIOCKOCTH
BbinmyckHUK Hay4yuTcsl B 7-9 Kiaccax:

e OmnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSTHUSMU BEKTOpP, CyMMa BEKTOPOB,
IPOU3BEEHNE BEKTOPA HA YN CII0, KOOPIAUHATHI HA IIJIOCKOCTH;

e ompenenATb NPUOIMIKEHHO KOOPAMHATHI TOYKM 1O €€ H300paKeHUI0 Ha
KOOPJIMHATHOM TJIOCKOCTH.
B noBceqHe BHOM KU3HU U NPH U3Yy4YeHUH JAPYTHX NpeJIMeTOB:

®  HCHOJIB30BaTh BEKTOPHI JJIsl pELICHUS MPOCTEUIIMX 33]1a4 HA ONPEACIIEHUE CKOPOCTH
OTHOCUTENBHOTO JABUKCHUS.

Yuenuk noJiyuum 603MOICHOCHIb HAYUYUMDbCA:

e OmnepupoBaTh MNOHATUSAMU BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB, IPOM3BE/ECHUE
BEKTOpa Ha YKCJIIO0, YIOJI MEXy BEKTOPAMHU, CKAJIIPHOE MPOU3BEAECHHUE BEKTOPOB, KOOPAUHATHI HA
IIJIOCKOCTH, KOOPAMHATHI BEKTOPA;

e  BBINOJHATH ICHCTBUS HaJl BEKTOPaMH (CI0KEHUE, BHIYMTaHUE, YMHOKEHHE HA YU CIIO),
BBIYMCIIATE CKAJISIPHOE IPOU3BEIACHUE, ONPEAEIATh B IMPOCTEHIIMX CIydasX Yroil MEXIy

BCKTOpaMH, BBIIIOJHATE PA3/I0OKCHHUE BCKTOpa Ha COCTaBJIAIONME, NPUMCHATH ITOJYUYCHHBIC



3HaHUS B (U3HKE, IOJIb30BaThCcAd (OPMYJIONH BBIUMCIECHUS PACCTOSHUS MEXIYy TOUKAMU I10
M3BECTHBIM KOOpAMHATaM;

® [PUMEHATh BEKTOPHl M KOOPAMHATHI ISl PEIIEHUs TE€OMETPUYECKUX 3ajad Ha
BBIYHCIIEHUE JUIHH, YITIOB.
B noBceHe BHOM KU3HHM M IPH U3Y4YCHUH APYTUX NpeJIMeTOB:

®  1CNOJb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT Ul PELICHUS 3a1ad 10 (PU3MKE,

reorpaduu U IPYyruM y4eOHBIM MPEIMETAM.

Pa3neu 6. UcTopusi MmaTeMaTUKH
BbinmyckHUK HayyuTcsl B 7-9 Kiaccax:

e  OnucelBaTh OTAEIBHBIE BBIJAIOLUMECS PE3YIBTAThl, NOJIYYEHHBIE B XOAE Pa3BUTHS
MaTeMAaTUKU KaK HayKH;

®  3HAaTh IPUMEPHI MATEMATHUYECKUX OTKPHITUI U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOMN
Y BCEMHPHON UCTOPHUEH;

e  [IOHMMAaTh pOJIb MaTEMaTUKU B pa3BUTHU Poccum.

Yuenux noayuum 603MONCHOCHIb HAYHUMDbCA?

e  XapakTepu30BaTh BKIAJ BBIAAIOMIMXCS MATEMAaTHKOB B Pa3BUTHE MATEMAaTUKN M MHBIX
Hay4YHBIX o0JiacTeil;

L4 IMOHUMATh POJIb MATCMATUKHN B Pa3BUTUU Poccun.

Paznen 7. MeToabl MAaTEeMATHKH
BeinyckHuk Hay4uTcest B 7-9 kiaccax:

e BoiOuparh noaxoqAUMi H3ydeHHBIH METOX Ui peIIeHUs HW3Yy4EHHBIX THUIIOB
MaTEeMaTUYECKUX 3a/1a4;

e [lpuBomuTe mNpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B  OKPYKarOLIEH
JIEMCTBUTENBHOCTH U MIPOU3BEICHUSIX HCKYCCTBA.

Yuenux noJjiyuum 603MONHCHOCHb HAYUUMDbBCA:

e lcmonws3ys UW3ydeHHBIE METOABI, MPOBOIUTH JOKA3aTEIbCTBO,  BBIMOTHSTH
OIIPOBEPKECHHUE;

e  BBIOMpPATh U3YYCHHBIC METOJIBI M WX KOMOWHAIIUHU JUTSI PEIICHHUS MAaTeMaTHUYECKUX
3ajay;

®  JCHOJB30BATh MATEeMATHYECKUE 3HAHUS JUIsl ONMHCAHWS 3aKOHOMEPHOCTEH B
OKpY)KaIoIllel JeHCTBUTEIBHOCTH U MPOU3BEICHUIX HCKYCCTBA
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