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COJIEPYKAHUE YUEBHOI'O KYPCA «MATEMATHKA» (ITO TOJAM
OBYUEHUS)

S KUIACC

HarypaJjbHble 4nciia v HYJIb

Harypansnoe umcno. Psg mHarypambabix uucen. Yucmo 0. M3obpaxeHue
HATypaJbHBIX YHCEJl TOUKaMU Ha KOOPJUHATHOM (YUCIOBOM) MPSIMOM.

[To3urnmonnas cucrema cuucieHus. *PumMckas HyMmepauus Kak MpuMep
HETO3UIUOHHON CHCTEMBI CUUCIIeHUa™ . JecATHYHAsA CUCTEMA CUMCIICHHS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHHWE HATYPAJIbHBIX YHUCET C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpyTiIeHUE HATYypaTbHBIX YUCEIL.

CnoxxeHue HaTypaJibHBIX UYMCEI; CBOMCTBO HYJS MPU CIOKEHUHU. Beruuranue
KaK JeHCTBHE, OOpAaTHOE CIOXKEHUIO0. YMHOXKEHHE HATypalbHbIX YHUCEN; CBOMCTBa
HYJIA U €UHULBI TIPU YMHOXKEHHH. JleJeHne Kak JeicTBre, 00paTHOE YMHOXKEHHIO.
Kommnonentsl  neiicTBuii, CBs3b  Mexay Humu. [IpoBepka  pesyibTara
apudMerndeckoro aciictBus. IlepeMecTuTenpbHOE H  COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI W YMHOXEHHUSA, *paclpeliesIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUA™.

Ucnonb3oBanue OykB 1yisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3aIHCH
CBOMCTB apr(hMETUUECKUX JTCHCTBUIA.

*Jlenurenu W KpaTHbIE 4MCla™, pa3fokeHue Ha MHOXuTenu. IlpocTeie u
coctaBHble yucia. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue c ocraTkoM.

Crenenb C HaTypajJbHBIM I[OKa3aTelieM. 3aluCh 4YWCIa B BHUAE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHUE. BblunclieHHe 3HAYEHM YHCIIOBBIX BBIPAKCHUI;
MOPSAOK  BBINOJIHEHUA  JelcTBUi.  Mcmonb30oBaHWE  MpPU  BBIYHCICHUSX
MEPEMECTUTEIIPHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUSI,
*pacnpenenuTeNTbHOr0 CBOMCTBA YMHOKEHHUS ™.

[Apodu

[IpencraBinenne o JgpoOu Kak crocobe 3amucu YacTH  BEJIWYHUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HempaBWiIbHBIE MpoOu. CMmemaHHas IpoOsb;
npeJICTaBlIeHnEe CMEIIaHHOM IpoOu B BHJI€ HEMIPABMWIIHLHOM JPOOH U BbIIEICHUE 1IEJION
YacTH YKCJia U3 HeNpaBWIbHOU JIpoOu. M300pakenue 1poOell TOUKaMHu Ha YUCIOBOU
npsimoit. OcHoBHOE CBOMCTBO Apobu. *Cokparmienne apodeit. [IpuBenenne apodbu k
HOBOMY 3HaMmeHaTento™. CpaBHEeHUE IPOOCH.

CrnoxxeHre W BBIYMTaHUE NpoOed. YMHOXKEHUE W JCIIeHue ApoOei; B3auMHO-
oOpatHbIe Apobu. *Haxok1eHre 4acTH 1IeJI0r0 U IIEJI0ro Mo €ro 4acTu™.

Hecatuunas 3anuchk JpoOei. IlpencraBieHue AecATUYHOW ApoOU B BUIE
0oObIKHOBEHHOM. M300pakeHne JeCATHYHBIX ApoOel TOuKaMU Ha YUCIOBOM MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.

Apubdmernueckne JEHCTBUA C JECATHYHBIMU JpoOsmu. *OxpyrieHue
JECATUYHBIX ApOoOeh™.

! 3HCCB u Jajice * *0003HAUYEHBI TEMBbI, U3YYCHUEC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM ILIaHE. Heaaror
CaMOCTOATECIBbHO OTIPEACIIACT 00BeEM n3ydyacMoro Marepuala.



Pemmenne TeKCTOBBIX 3a/1a4

Pemenne TekcToBBIX 3amad  apudMeTHUeCKHMM crmocoboM.  *Perenue
JOTMYECKUX 3adad. Pemienuwe 3amay mepedOpoM BceX BO3MOXKHBIX BapHUaHTOB™.
Hcnonp3oBaHue npu perieHnu 3aad TabJIUIl U CXEM.

Pemienne 3amau, copepKalUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTh, BpEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpPEHUS:
Macchl, 00bEMA, 1IEHbI; PACCTOSIHUS, BpEMEHHU, CKOpOCTU. CBsI3b MEXAY €AUHUIIAMHU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Perienrie OCHOBHBIX 3a7a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUJIE€ TAOJIHII, CTOIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsanaeie npencraBnenus o purypax Ha MIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
Jy4, yroji, JIOMaHas, MHOIOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpslii,
TYNON ¥ pa3BEPHYTHIE YTJIbI.

JlnmrnHa oTpe3ka, METPUUYECKUE €IMHUIILI JIUMHBL. JJIMHA JIOMaHOW, EPUMETP
MHOT'OYT0JIbHUKA. MI3MepeHne 1 MOCTPOCHHE YIJIOB C TTOMOIIBbIO TPAHCIIOPTHPA.

Harnsngaele mpencrtaBieHuss o (¢urypax Ha IDIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTYp™.

N3o0paxkenne ¢uryp, B ToM uuciie Ha kierdator Oymare. *[loctpoenue
KOH(pUTrypalmii U3 4YacTted MpsiMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW U KIIETYATOU
oymare*. Mcnonp30BaHre CBOMCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaJIparTa.

[Inomans MOpPAMOYrojibHUKAa W  MHOTOYTOJBHHMKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM 4ucie (Quryp, m300pak€HHBIX Ha KJeTdyaTtodl Oymare.
EnuHuiel namepenus miomaiu.

*Harnsaueie npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MpSIMOYTOIbHBIN
rapasuielIeIuIe I, KyO, MHOT'OI'PaHHUKH. N3o0paxenue MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTkum kyOa u mapamienenurnena. Co3manue Mopenen
MHOTOI'PaHHUKOB (M3 Oymaru, IpoBOJIOKH, TUTACTHIIMHA U Ap.)™ .

*O0bEM TPSAMOYTOJIBLHOIO Mapajienenumnena, kyba. EnuHunbl uzmepeHus
o0BEMa*.

6 KIIACC

HarypaabHublie yucia

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMH YHCJIAMHU.
UuciioBbie BBIPAXKEHUS, TOPSIIOK JEHCTBUI, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBaHue
IIPU BBIYKCICHUSAX TMEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CIOXKEHUS M
YMHOXEHHUS,  *paclpelesIuTeIbHOTO  CBOMCTBA  yMHOXeHUA.*  OkpyrieHue
HaTypaJIbHBIX YUCEI.

JlenuTenu u KpaTHbIC YKCIa; *HauOOIBIIUN OOIIMI JACIUTEIh U HAUMEHbBIIIEEe
ob1iee kpaTHOe. J[eTuMOCTh CyMMBI U POU3BEACHUS *. JleTeHre C OCTaTKOM.

Apoodu

OObIkHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JpOOH, COKpallleHHe IpoOeil.
CpaBHeHue u ymnopsimoduBaHue ApooOeil. Pemenne 3amay Ha HAXOXJACHUE YACTH OT
LEeJIoro M Uejaoro mo ero 4vactu. J[poOHoe 4YuCIO Kak pe3yabTar JesIeHUs.



[IpencraBnenue neciTUUHONW ApoOU B BUAE OOBIKHOBEHHOM ApOOH M BO3MOKHOCTH
MPECTABICHUS OOBIKHOBEHHOUW ApOoOW B BHIE JECATUYHOU. JlecsTnyHbie npoOW u
MeTpHuuYeckasi cucreMa mMep. ApudMeTnueckue JASHUCTBUS U YMCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

Otnomenue. JlenmeHne B JaHHOM OTHOIIGHHMH. *Macmrtad*, mponopius.
IIpumeHeHune nponopuri Npy pELICHUH 3a1a4.

[Tonatne npouenra. BerancieHue npoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
NpoleHTy. BbipakeHue NpOUEHTOB ACCATHUYHBIMU ApoOsiMu. Pemienwe 3agad Ha
IIPOLIEHTHI. BeIpaskeHNE OTHOLIEHHS BEIMYUH B IPOLIEHTAX.

IHon0kUTEIbHBIC M OTPULIATEIbHBIC YHCJIA

[TonoxxurenpHble W OTpUIAaTeIbHBIC uMcaa. Llenpie yncna. *Monyne uucha,
reoMeTpuyecKass HWHTeprpeTanus Moayis uyucna*, H3o0paxkeHue uyucen Ha
KOOPJIMHATHOM NpsiMOil. *UucI0BbIE TPOMEXKYTKU™ .

CpaBHeHue uwmcen. ApudmeTudeckue JEWCTBHS C TOJOKHUTEIbHBIMU H
OTPHULIATENIbHBIMU YUCIIAMHU.

[IpssMOyTONBHAs CUCTEMA KOOPJAMHAT Ha IIOCKOCTU. KoopaumHaThl TOYKHM Ha
IUIOCKOCTH, abciucca u opauHaTa. [locTpoenne Touek M QuUryp Ha KOOpIAWHATHOU
IIJIOCKOCTH.

BykBeHHbBIEe BBIpaKeHUSs

[Ipumenenre OyKB /Jisl 3aITUCH MaTEMAaTUUYECKUX BBIPAXKEHUHN U MPEIIOKEHUH.
CpoiictBa apudmernueckux JeHUCTBUN. *ByKBEHHbIE BBIPDRKEHHUS M UHCIOBBIC
MIOJICTAaHOBKHU.* DByKBEHHbBIE DPABEHCTBA, HAXOXKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmyiibl; HopMyIbl IEpUMETpa U IUIOIMIAIN MPSMOYTOJIbHHUKA, KBaApara, *o0béMa
napajuienenunena u kyoa*.

Pemenne TekcToBBIX 3a/1a4

Pemenue TekCTOBBIX 3amad  apupMeTHYEeCKUM crnocodoM. *Pemienue
JOTHYecKHX 3ajad. Perenue 3agau nepebopom BceX BOZMOXKHBIX BApUAHTOB. ™

Pemienne 3amau, colepixamux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEIUYHUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; LIEHA, KOJTUYECTBO, CTOMMOCTb; MPOU3BOIUTEIBHOCTb,
Bpems, 00bEM paboThl. EnuHuIBI HM3MepeHHs: MacChbl, CTOMMOCTH; PacCTOSHHUS,
BpEMEHH, CKOPOCTH. CBS3b MEXIY €INHUALIAMU U3MEPEHUS KAXKI0W BEIIMYHHBI.

Pemenue 3ana4, cBsI3aHHBIX C OTHOUIEHUEM, IPOITOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTAMHU; pEIIEHUE OCHOBHBIX 3a]a4 Ha IPOOU U MPOIEHTHI.

*OueHka 1 NpUKUIKA, OKPYTJIEHUE pe3ybTaTa™.

*CocraBieHre OyKBEHHBIX BBIPAKEHUI 110 YCIOBUIO 3a4a9n’™.

[IpencraBienue AaHHBIX C MOMONIbIO Tabmuu W jauarpamm. CronOuyarbie
JUarpamMMbl: YTEHUE U TOCTPOECHUE. UTEHNE KPYTOBBIX THATPAMM.

Harasignasi reomerpust

Harnsansle npeacraBienus o purypax Ha mIOCKOCTH: TOUYKA, IpsiMasi, OTPE30K,
JIy4, YTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3auMHOE pacrojoKeHUue JIByX MPSMBbIX Ha IUJIOCKOCTH, MapajiielibHbIe
npsiMble, TMEPHNEHANKYISIpHbIE TpsiMbie™. M3MmepeHune paccTOSHUN: MEXAYy IBYyMs
TOYKaMH, OT TOYKHU 0 NPSAMOM; JJIMHA MAapUIPyTa Ha KBAaJIPATHOM CETKE.

M3mepenne W 1NOCTpOEHHE YIJIOB C IIOMOLIBIO TpaHCHOpTUpa. Bumel



TPEYroJIbHUKOB: OCTPOYTOJIbHBIH, NPsIMOYTOJIbHBIH, TYHOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHU. YeThIpEXYTONIbHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsSMOYTrOIbHUK, KBaApaT: KCIOIb30BAHHUE CBOWMCTB CTOPOH,
yIa0B, nuaroHanei. *M3o0paxeHne reoMeTpuyeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ HCHOJb30BAaHUEM LUPKYJS, JIMHEHKH, YroJIbHUKA, TpaHCIopTHUpa™.
[TocTpoenus Ha kiaeT4yaroi Oymare.

[Tepumerp MHOTrOyrONBHUKA. [IOHATHE TUTOIIAAN (PUTYPBI; €AUHUIIBI U3MEPEHUS
wiomaau. [IpubmmkéaHoe uamepenue miomaay Guryp, B TOM 4Mciie Ha KBaJIpaTHOU
cerke.* [IpubnmxkEHHOE U3MEpEHNE ITTMHBI OKPY>KHOCTH, IUTOIIAIA Kpyra™.

*CuMMeTpusi: LIEHTpajabHasA, OceBas M 3epKalibHasg cummerpuu. Iloctpoenue
CUMMETPHUYHBIX QUTyp™.

*Harnsanele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (pUrypax: napauieienumne],
KyO, Tmpu3Ma, NHpaMuja, KOHyC, UWIuHAp, map u cdepa. M3o00paxenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPaHHUKOB, LUJIUHApPA U
koHyca. Co3zanue Mojienel NpocTpaHCTBEHHBIX GuUryp (U3 Oymaru, NpOBOJIOKH,
MJIACTUJIMHA U JIP.).

[Tonsitne o0BEMa; emuHUIGI W3MepeHUs: 00hEMa. OOBEM NPSIMOYTOIHLHOTO
napasuienenurnena, Kkyoa*.

IJIAHUPYEMBIE TTIPEJAMETHBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI
YUEBHOI'O KYPCA «MATEMATHUKAM.

OcBoenue ydyebHOro Kypca «MaTtemaTuka» B 5—6 Kjaccax OCHOBHOMW IIIKOJIBI
JIOJDKHO OO€CTeurBaTh JOCTHKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTeIbHbIX
pPE3yJIbTATOB:

S KUIACC

Yucia 1 BBIYMCICHUSA

OpueHTHpPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM ypOBHE TEPMHUHAMU,
CBSI3aHHBIMHU C HATYPaJIbHBIMU YHCJIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSIMHU.

CpaBHUBATh U yHOPSIA0YMBATh HATYpAJIbHBIE YUCIIA, CPABHUBATH B IPOCTEUIIINX
cllydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YUCIIOBOM ) MPSMOM C COOTBETCTBYIOLIUM
€l YUCIIOM M U300pakaTh HATYpaJIbHBIC YKCIIA TOYKAMU Ha KOOPAMHATHOM (YMCIIOBOMA)
IPSAMOM.

BeimonasaTe  apudmeTndyeckue JEHCTBUS C HATypalIbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIINX CITydasiX.

BpInonHATE NpOBEPKY, MPUKUIKY PE3YIbTATA BHIYACICHUN.

OKpyIJIsTh HaTypaJIbHbIE YHCIA.

PenreHue TekCTOBBIX 32124

Pemarte TekcToBBIE 3amauM apuMETUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTo Iepedopa BCEX BO3MOXHBIX BapuaHTOB (Mpu
HEOOXOJMMOCTH C HAMPABJISIIONIEH MTOMOIIBIO).

Pemate 3amaum, copepxampe 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIUYHHBI:
CKOPOCTh, BpEMsI, paCCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOUMOCTD (IIPHU HEOOXOIUMOCTH C



MCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAIIN).

Hcronb30BaTh KPaTKUE 3aMCH, CXEMbI, TAOIUIBI, 0003HAYCHUS MPU PEIICHUH
3a/1ad.

[Tonb30BaTbcs OCHOBHBIMM €UHULIAMHU W3MEPEHUS: IIEHbI, MAaCChl; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHHM E€IWHHUIIBI BEIUYMHBI uepe3 apyrue (mpu
HEOOXOJMMOCTH € OMOPOM Ha CIPABOUYHYIO HH(OPMAIIHIO).

W3Bnekate wuH(pOpMaIuio, MPEACTABICHHYI0O B TabimuIle, Ha CTOIOYATOMN
qyarpamMmme, HHTEPIPETUPOBATH MPEICTABICHHBIE JaHHBIE, UCIIOIb30BaTh JAHHBIE TIPU
pElIeHUH 3aay.

HarusaHas reomerpus

[Tonb30BaThCS TEOMETPUUECKUMHU TMOHSATUSMU: TOYKA, NpsiMasi, OTPE30K, JIyY,
YToJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOHIMX (QopMy
M3YUYCHHBIX TEOMETPUUECKUX (UTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, NMPU HEOOXOAMMOCTU MO BU3YaJIbHOM OIOpE,
CBSA3aHHYIO C yrjaMu: BEpIIMHA, CTOPOHA; C MHOIOYI'OJbHUKAMU: YTOJ, BEpPIIHMHA,
CTOpPOHA, TUArOHaJIb; C OKPYKHOCTBIO: PAANYC, AUAMETP, LEHTP.

N3o0paxkarh H3y4yeHHBbIE TreOMEeTpUYecKre (Urypsl Ha HEJIWHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOILIBIO LIUPKYJIS U JTUHEHKHN (1TOCIe COBMECTHOTO aHAJIM3A).

HaxoguTe 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C IMOMOUIBIO
JUHENKHU, CTPOUTH OTPE3KM 3aJaHHOM [JIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJOB MPAMOYIOJIbHUKA, KBaApara s UX
MOCTPOEHUS, BBIUUCICHUS TUIOIIAAU U TIEpUMETPA.

Boruncnsates mepuMmerp ¥ IUIOMIAAb KBajapaTa, MNPsIMOYTOJbHUKA, GUTYD,
COCTaBJICHHBIX W3 NPSIMOYI'OJbHUKOB, B TOM 4YHCIEe (QUTYp, HM300pakKEHHBIX Ha
KJIeTYaToOn Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPHUYECKMMH €IMHULAMU W3MEPEHUS JIMHBI,
TUIOLIA/IM; BBIPAXKaTh OJJHU €IMHUIIBI BETUYHUHBI Yepe3 Apyrue (Ipu HE0OXOJUMOCTH C
OIOPOIi HA CITPABOYHYIO0 HH(POPMAIIUIO).

PacnioznaBath nmapasuienenuries], Ky0, UCIOJb30BaTh TEPMUHOJIOTUIO: BEpIINHA,
pedpo rpaHb, U3MEPEHUS; HAXOIUTh U3MEPECHHMS MapasuieNienuiesna, Kyoa.

Boruncnate 00b€M kyOa, mapasuienenunena Mo 3aJaHHbIM H3MEpeHUsM (C
OMOPOM HAa AITOPUTM YYEOHBIX JCHCTBHUI), MONH30BATHCS CAMHUIIAMU H3MEPEHUS
00BbEMa.

PemaTte HecnoxHble 3a7aud HA HM3MEPEHHE T'€OMETPUYECKUX BEJIMYMH B
MPAKTUIECKUX CUTYyausiX (IpY HEOOXOIUMOCTH C BU3YAIBHOU OMOPOH).

6 KIIACC

Yucia 1 BBIYMCICHUA

OpueHTHpPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YpOBHE TEPMHUHAMU,
CBSI3aHHBIMU C PA3JIUYHBIMU BHUJIAMH YKCEJI M CIOCOOAMM UX 3alKCH, NEPEXOIUTh
(ecnu HTO BO3MOKHO) OT OJTHOM (hOPMBI 3aMKMCH YUCIIA K APYTOH.

CpaBHUBATh W YIOPSAOUYMBATH LIETbIC YKCAa, OOBIKHOBEHHBIC U JIECATUYHbBIC



IpoOu, CpaBHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BeimonasTs apudmMeTnyeckre IeHCTBHS C HATypaIbHBIMH M IIEIBIMUA YHCIIaAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMHU, MOJOKUTEIHHBIMA U OTPHUIATEIIbHBIMU
YHCIIAMHU.

Bbruncnars 3Ha4€HUS! YUCTOBBIX BbIPAKEHUM, BBIMOIHATh MPUKUIKY U OLIEHKY
pe3yibTaTa BBIYMCICHUI; BBITIONHATH MPEeOOpa3OBaHUSI YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX ICUCTBUH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSMOM C COOTBETCTBYIOLIUM €1 YUCIOM
1 n300paxaTh YUCia TOUKaMU Ha KOOPJMHATHOU MPSAMOM, HAXOIUTh MOJYJIb YHCIA.

COOTHOCUTH TOYKH B MPSMOYTOJBHON CHUCTEME KOOPAHMHAT C KOOpAMHATaMU
ATOU TOYKH.

OKpyrisaTh 1enble 4Yuciia W JECATHYHBIE ApoOu (mo oOpasily), HaXOJHTh
NpUOTMKEHUS YHCEIL.

YnciioBbIe 1 0yKBEHHbIE BHIPAXKECHUS

OpueHTHPOBATHCS B MOHATUSAX M ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHU C 3aITMChIO CTETICHU YMCJIa, HAXOAUTh KBaApaT U KyO YMCIia, BRIYUCIATH
3HAYEHUS TPOCTEHIIINX YUCIOBBIX BBIPAXKEHUH, COIEPKAIIUX CTEIICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOH Ha
aJTOPUTM IpaBUJIa), PaCKJIaJIbIBaTh HATYpPaIbHbBIC YUCIIA HA IPOCThIE MHOKUTEH.

*Tlonb30BaThCst MacIITAOOM™, COCTABIIATH MTPOMOPIIMY U OTHOILIIECHUSI.

Hcnonb3oBaTh OYyKBBI 1Ji1 0003HAYEHUSI YMCEN MPHU 3aMUCU MaTeMaTHYEeCKUX
BBIPDOKCHHUN, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAKCHHH,  OCYIIECTBIISS
HE0OXOIUMbIE TMOJACTAHOBKU U TIpeoOpa3oBaHus (C OMOPOM HAa alrOPUTM Y4E€OHBIX
TEHUCTBUH).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 33124

PemaTtes MHOTrOIIaroBbie TEKCTOBBIE 3adadud apuMETUYECKUM CIIOCOOOM C
ONOPOM HA BOIPOCHBIU IJIAH.

Pematp npocrenme 3a/1ayu, CBS3aHHBIE C OTHOIIEHUEM,
MPONOPLUHUOHATILHOCTBIO BEJIMYMH, MPOLIEHTAMU; PEIIaTh TPU OCHOBHBIEC 3a/la4yd Ha
IpOoOH U MPOLICHTHI.

Pemate 3amauu, coaepkalive 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BPEMS, pACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb; IPOU3BOAUTEINBHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apuUPMETHIECKUE JCHCTBUSA, OIICHKY, TIPUKHUJIKY;,
M0JIb30BATHCS €MHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocTaBisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBHIO 3374l IOCJIE COBMECTHOIO
aHaJIN3a.

W3BnekaTs uHGOpMAIMIO, NPEICTAaBICHHYIO B TaOiuIaX, Ha JUHEHHOH,
CTOJIOUATONM WM KPYroBOM JuarpaMmax, HHTEPHPETHUPOBATH MPECTABICHHBIE
JAHHBIE; UCIIOIb30BaTh JAHHBIE IPU PEIICHUH 3a/1a4.

[IpencraBnsath MHGOPMALMIO C TOMOIIBIO TA0JIUILI, JIMHEWHON U CTOIO0YATON
Juarpamm.

Harusanas reomerpus

[IpuBoanTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOMNX (GopMy
M3YYCHHBIX T'E€OMETPUUYECKHX IIJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI



PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO IUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEJTMHOBAHHOM
Y KJIETYATOM Oymare u3y4eHHbIe INTIOCKUE TeoMeTpruieckue PUrypsl U KOHPUTyparuu,
CUMMETPUYHBIC (DUTYPHI.

HNMeTp mpeacTaBiIeHHE O TEOMETPUYECKUX TOHATHSIX: PABEHCTBO (QUTYD,
CUMMETpPUSI, OCb CAMMETPHUU, LICHTP CUMMETPUHU.

HaxonuTte BEIMYHMHBI YIJIOB U3BMEPEHHUEM C IOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
yIJibl 3aJaHHOM BEJIMYMHBI, MOJIb30BAThCS MPU PEIICHUM 3a7ad IpadyCHOW MeEpoil
YTJIOB; paclO3HaBaTh HA YEPTEKAX OCTPBIN, MIPSAMOU, PA3BEPHYTHIA U TYIIOM YTJIbI.

Bbluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYrOJbHUKA, I0JIb30BAThCS
eMHUIIAMH U3MEPEHUS JUTMHBI, BBIPAXKATh OJTHU €IUHUIIBI U3MEPEHUS JUTMHBI Yyepes
Ipyrue.

Haxoaute, ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOYKHU JI0 MPSIMOM, IJIMHY ITyTH Ha KBAJpaTHOU CETKE.

Boruucnsate  mimomans  Guryp, COCTaBIEHHBIX U3  MPSMOYTOJIBHUKOB,
MCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKU, HA paBHbIE (PUTYpBI, 1OCTpAUBAHUE 10
MPSIMOYTOJIbHUKA; TOJb30BaThCSI OCHOBHBIMU €AWHHUIIAMU U3MEPEHUS ILIOMIA/IN;
BBIPAXKaTh OJIHU €AMHUIIBI U3MEPEHHUS IJIOIIAIU Yepe3 Apyrue (Ipu HEOOXOAMMOCTH C
OIOPOI Ha CIIPAaBOYHYIO HH(POPMAITHIO).

Pacnio3naBaTe Ha MoAenax W M300paKEHUSIX MUpPaAMUAY, KOHYC, IUIMHJIP,
MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeTYaTOU Oymare MpsSMOYTOJIbHBIN TTapajuIeIeIUIe]I.

Boruncnsats 00b€M NpSIMOYTOJIBHOTO Mapajuienenuneaa, Kyda, mojab30BaThCs
OCHOBHBIMHU €JIMHUIIAMU U3MEPEHUsT 00BhEMA; BbIpakaTh OJHU €AUHUIIBI U3MEPEHUS
o0BEMa vepe3 npyrue (C ornopo Ha CIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTte HecnoXHBbIE 3a7aud Ha HAXOXKJIECHUE T'€OMETPUUYECKHUX BEIUYHMH B
MPAKTUIECKUX CUTYyausiX (Ipy HEOOXOUMOCTH C BU3YAIbHOU OTIOPOHA).

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (IIO TOAAM OBYUEHI )
7 KUIIACC

Yucaa 1 BBIYHCICHUA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0j]] OT OJHOM (OpMbI 3amHUCH
npobeir k gpyroil. IloHsiTue palMOHAIBHOTO 4YHUCHa, 3alKlCh, CpPaBHEHUE,
VOOPSAIOUYUBAHUE  pPAllMOHAIBHBIX  YHcel.  ApudMerhyeckue  JEHUCTBUS  C
palMoOHAIbHBIMU uKciaMu. PelieHue 3aiay U3 peasibHOW NMPAKTUKM HA 4YacTd, HA
pooOH.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeleM: ONpeJelieHue, mpeoOpa3oBaHuE
BBIPAYKEHUI HA OCHOBE OMNPEAEIICHUS, 3aITUCh OOJIBIINX YUCEL.

[IpotieHTsl, 3aNIMCh MPOILIEHTOB B BUjIE APOOU U IpOOU B BUIE MPOLIEHTOB. Tpu
OCHOBHBIE 33124 Ha MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEaIbHON MPAKTUKH.

[IpumeHeHne NOPHU3HAKOB  JIEIMMOCTH,  pa3JIO)KEHHME HAa  MHOXKHUTEIH
HATypAJIbHBIX YUCEI.

PeanpHpie  3aBUCMMOCTHM, B TOM  4HMcie TmpsMas ©  oOpaTHas



MIPONOPLUHUOHATIBHOCTH.

AnredOpandecKkue BbIPaKeHUSs

[IepeMeHHbIE, YMCIOBOE 3HAUYEHHUE BBIPAXKEHUS C IMEepeMEHHOU. [lomycTumblie
3HAYEHUs NEepeMeHHbIX. [IpeacTaBienne 3aBUCMMOCTH MEXAY BEIMYMHAMHU B BHJIE
dbopmynbl. Beraucnenus mo Gpopmymnam.

[IpeoOpa3zoBaHne OYKBEHHBIX BBIPAYKEHUMN, TOKIESCTBEHHO PABHBIC BHIPAKCHMUS,
IpaBWjia MpeoOpa3oBaHMUsl CYMM M NPOU3BEIACHUI, MpaBHUia PACKPBITHS CKOOOK H
NpUBEIEHUs TOJJOOHBIX CIaraeMbiX.

CBOJICTBA CTENIEHU C HATYPAJIbHBIM II0KA3aTEIIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHorousjeHa. CloKeHUE, BbIYUTAHHUE,
YMHOKEHUE MHOTOUJICHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIPAT CYMMBI U
KBagpaT pasHocTH. Dopmysia pa3HOCTU KBaApaToB. Pa3nokeHMe MHOTOWIEHOB Ha
MHOKUTENU.

YpaBHeHus

VYpaBHeHue, KOpeHb YpaBHEHHWs, TpaBWia MpPeoOpa3oBaHUsI ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHECHUU.

JIuneliHOE ypaBHEHME C OIHOW IIEPEMEHHOW, YHCIO KOPHEHU JIMHEMHOrO
YPaBHEHHUSI, pPEIICHHUE JINHENHBIX ypaBHEHUN. COCTaBIEHUE YPAaBHEHUM MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ IOMOIIBI0 YPABHEHNU.

*JIluneiiHoe ypaBHEHHE C ABYMs IIEPEMEHHBIMU 1 ero rpaduk 2. CucreMa JByX
JIMHEMHBIX YpPaBHEHUM C [JBYMsS I[I€pEMEHHBIMU. PellleHue CHUCTEM YypaBHEHUMU
criocoOoM mojicTaHoBKU. [IpumMephl pernieHus TeKCTOBBIX 3aj/iad ¢ MOMOIIBI0 CUCTEM
YPaBHCHUM.

DOyHKUUHA

Koopannara Touku Ha npsiMon. UuciioBbele MPOMEXYTKH. PaccrosHue mMexny
JBYMsI TOYKAMHU KOOPAMHATHOM MPSIMOiA.

[TpsimoyronbHas cucrema koopaunaat, ocu OX u Oy. AGcmmcca u opAHATA TOYKH
Ha KoopAauHaTHOM miockocTu. [Ipumepsl rpadukos, 3amanHbix dopmynamu. Urenue
rpaUKOB peasibHbIX 3aBUCUMOCTEN.

[Monstue Gynkiun. ['paduk dbynkumu. CrovictBa GyHKImi. Jlnneiinas QyHKIms,
e rpaduk. I'paduk pynkumm y = kx + b. *I'padpuueckoe peireHune IHMHEHHBIX
YPaBHEHUI U CUCTEM JIMHEUHBIX YPABHEHUI ™.

8 KVIACC

Yuciia v BBIYUCTCHUS

KBampatneiii kopenp u3 uucna. *TloHsTue 00 HppanroOHATLHOM 4YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPpAIMOHANIBHBIX yucen™. CBoiicTBa apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHE K MPeoOpa30BaAHUIO YMCIOBBIX BBIPAKEHUN U
BBIUHCIICHUSAM. *J|eficTBUTEIbHBIC YHCIa™.

CrteneHb C 1eIbIM TToKa3aTeneM U e€ cBoricTBa. CTaHaapTHAs 3aMKUCh YUCTIA.

AuredOpanvecKkue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH; Pa3I0KEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIIH.

2 35ech u nanee * * 0603HAYEHBI TEMBI, H3yUEHKE KOTOPHIX IPOBOAUTCS B 03HAKOMUTENLHOM IIaHe. Ilegaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



AnreOpaunueckass JpoOb. (OCHOBHOE CBOMCTBO anredpanyecko JIpoOu.
CnoxxeHne, BBIYMTAaHWE, YMHOXCHHE, JIeTICHHE  anredpamdeckux  JIpoOei.
PanronanbHbie BRIpaXXEHHS 1 UX TTPeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHue, GpopMynia KOpHEH KBaapaTHOro ypaBHeHHs. *Teopema
Buera*. Pemienue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
ApOOHO-paIOHATbHBIE YPABHEHHUSL.

*T'padmyeckas UHTEpIIpETAIUs YPaBHEHUHN C ABYMS MEPEMEHHBIMU U CUCTEM
JUHENHBIX YpaBHEHM C JABYyMs TNepeMeHHbIMU™. IlpuMepbl pemeHus CHCTEM
HEJIMHEMHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1au aareOpandyecKuM CIiocoOOM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OQHOM NMEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBEeHCTB. JIMHENHBbIE HEPABEHCTBA C OJHOU IIEPEMEHHOM.
CucTempl INHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DyHKUUHA

[Tonsitue pynkiuu. OOIaCTh ONMpeNeIeHUss 1 MHOXKECTBO 3HAUCHUN (DYHKIIUH.
Crioco0Obl 3aanus GyHKITHI.

I'paduk ¢ynkuuu. Yrenne coiicTB ¢GyHKuMH mo e€ rpaduxy. IIpumeps
rpadukoB (yHKUHNA, OTPAXKAOIIUX PEATbHBIE MPOLECCHI.

@DyHKIIMK, OMUCHIBAIOIIME TMPAMYIO H OOpaTHYH MpPOMOPIHOHATILHBIC

k
3aBUCMMOCTH, uX rpaduku. @ynkmuny = X2,y = X3,y = vx, ¥ =~ *T'paduyeckoe

pelieHrne ypaBHeHU U CUCTEM YpaBHEHUM ™.

9 KUIIACC

Yucia 1 BIYMCICHUSA

PanmonanbHbie ynciia, *UppanuoHaIbHbIE YKCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC TPoOU. MHOKECTBO ACHCTBUTENBHBIX YUCEI; ACHCTBUTEIbHBIC UUCTIA KaK
OECKOHEUHbIE JAECATHUYHbIE ApoOH. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPIMHATHOU MPSIMOMU.

CpaBHeHuE JCHCTBUTENIBHBIX  4YHCEN, apumeTHdeckue JeUCTBUS €
JEUCTBUTEIILHBIMU YUCIIAMU™.

Pa3mepbl 0OBEKTOB OKpY)KAIOIIEro MHpa, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxEnHoe 3HaYEHWE BEIUYWHBI, TOYHOCTH MpubImxeHus. OkpyrieHue
yucell. [Ipuknaka v oneHka pe3yabTaToOB BEIYUCICHUN.

YpaBHeHUsS U HEPABEHCTBA

JluneriHoe ypaBHEeHHE. Penienne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBanpartnoe ypaBHeHue. PemieHune ypaBHEHUI, CBOISIIUXCS K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. *IIpumepsl pelieHusi ypaBHEHUN TPEThEH W YETBEPTOU
CTENEHEN Pa3IoKEHNEM Ha MHOKUTEIN ™.

Pemenue apoOHO-paMOHAIBHBIX YPAaBHEHU.

Pemenue TeKCcTOBBIX 3a/1a4 aNredOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpEeMEHHbIMM M ero rpaduk. Pemienue cucteM IByX



JIMHEMHBIX YPAaBHEHHUM C JIBYMs IEpEMEHHBIMU. PelieHue cucrem AByX ypaBHEHWU,
OJTHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOHM cTemeHu. [ padudeckas
MHTEpIpPETalNs CHCTEMbl YPABHEHHM C IBYMS IIEPEMEHHBIMM.

Perienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pelienue nMHENHBIX HEPABEHCTB C OJHOM nepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHoW. KBaaparHele HepaBeHCTBaA.
I'papuueckas uHTEpHpeTanuss HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYyMS
IIEPEMEHHBIMU.

DyHKUUHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopauHATHI
BEPIIMHBI TapabOoIIbl, OCh CAMMETPHH MTapadoIIbI.

I'paduxu GyHK1MiL: y = kx, y = kx + b, y = X4
y = Vx,y = %I/II/IX CBOICTBA.

Yucii0BbIE MOCIEI0BATEILHOCTH U IIPOIPeCcCUm

[ToHsiTHE YMCIOBOM NOCIENOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
pEKyppeHTHOI dopMynoii u Gpopmyioil N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. dopmynbl N-ro 4jeHa
apu(MeTn4eCcKo U TeOMETPUYECKOM MPOrpeccuid, CyMMBbI MEPBBIX N YJICHOB.

*N300paskeHue YICHOB apU(PMETHUYECKOM U TEOMETPUYECKOM Mporpeccuit
TOYKaMU HAa KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCHOHEHIIMAIBHBIA POCT.
CnosxHbI€ TPOLIEHTHI™.

IIJIAHWUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBI OCBOEHHM A
®EJIEPAJILHOM PABOYE ITPOT'PAMMBI KYPCA «AJITEBPA»

OcBoeHne yudeOHOro Kypca «Aisredpa» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs JIOJDKHO OOecTieuMBaTh JOCTIDKEHUE CIEAYIONIMX TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3YTHTATOB:

7 KIIACC

Yucia v BBIYUCICHUS

BolmonusaTh, couerass yCTHbIE W INHUCbMEHHBIE MPUEMBI, apumeTudeckue
JEUCTBUS C PALMOHAIBHBIMU YHCIAMU.

Haxoauth 3HAaueHWs YHUCIIOBBIX BBIPAXKEHUH; NPUMEHATh pa3HOOOpa3HbIE
CHOCOOBl M MPHUEMBI BBIYMCICHUS 3HAYEHUN JIPOOHBIX BBIPAKEHUH, COIEpIKAIIUX
OOBIKHOBEHHBIE U JECSTUYHBIE TPOOH.

[lepexomuth OT OmHOM (QOpMBI 3amMcy 4YHCEN K JIpyroil (mpeoOpa3oBbIBATh
JECSITUYHYIO apo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JAECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSI0YMBATh PAallMOHATIBHBIE YUCIIA.

OKpyrisTh yucia.

BbINONHATS TPUKUIKY U OLUEHKY pe3yJbTaTa BBIYUCICHHM, OLIEHKY 3HAYEHUH
YUCJIOBBIX BBIPAKECHUM.



BrinmonHaTh eHCTBUS CO CTENIEHSIMU C HATYpaIbHBIMU MOKA3aTeNISIMU (C OMOPOit
Ha CIIPABOYHYIO WH(OPMAITHIO).

[IpuMeHATh NpU3HAKU ACIUMOCTH, PA3J0KEHUE HA MHOKHUTEIN HATypaJIbHBIX
YHUCEN.

Pemate mpocreiiliue MpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C
OTHOILICHHEM  BEJIMYMH, MPOIOPIIMOHATIBHOCTBIO ~ BEJIMYUH, MIPOLICHTaAMU;
VMHTEPIIPETUPOBATH PE3YJIBTATHI PEIIEHUS 33]1a4 C YYETOM OTPAHUYCHH M, CBSI3AHHBIX CO
CBOMCTBaMHU paccMaTpHUBAEMbIX 00bEKTOB.

Asredpanveckue BbIPaKeHUsI

OpueHTHpOBaTbCSI B TOHATHSX HM  ONEpPUPOBaTh Ha 0a30BOM YPOBHE
anreOpanyecKor TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUN TMPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

Breinonuate npeoOpazoBaHus 11€JI0I0 BBIPAKEHHUS] B MHOTOWIEH NPUBEICHUEM
MOJIOOHBIX CJIATa€MbIX, PACKPHITHEM CKOOOK.

BbINOMHATE YMHOXXE€HME OJHOYJICHA HAa MHOTOWIEH W MHOTO4YIEHa Ha
MHOT'OYJIEH, MPUMEHSTH (hOPMYJIbI KBaJIpaTa CyMMbI M KBaJlpaTa pa3HOCTH (C OMOpOi
Ha CIIPaBOYHYIO0 UH(POPMAITHIO).

OcCylIecTBIATh Pa3T0KEHUE MHOTOUYIECHOB HA MHOXHUTEIH C ITOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOXKHUTEINS, TPYNIUPOBKH ClaraeMbIX, TPUMEHEHUS
(hopMysT COKpaIIEHHOTO0 YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO).

[TpumensTs peoOpa3oBaHusi MHOTOWICHOB ISl PEIICHUS PA3IMYHBIX 33144 U3
MaTEeMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMHU MOKAa3aTEIAMU IS
nmpeo0pa3oBaHus BRIPAKEHHH (C OMOPO Ha CIPABOYHYIO HH(POPMAILIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHS C OJHOW MEPEMEHHOM, NMPUMEHSS ITpaBUIIA
nepexoia OT UCXOAHOTO YPaBHEHHS K paBHOCUILHOMY eMy. [IpoBepsiTh, SBIsETCS JIU
YUCIIO KOPHEM YPABHEHMUSL.

HNmetrs mpencrtaBieHue o rpapuyecKUx METOAaX NpPU PEIICHUU JIMHEWHBIX
YPaBHEHUU U UX CUCTEM.

[TonOupaTh npuUMeEpsl TMMap YHCEN, SBISIOMIUXCS PEIICHUEM JIHHEHHOTrO
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CTpouTh B KOOPJIMHATHOH TUIOCKOCTHU TpadvK JTUHEHHOTO YPaBHEHUS C ABYMS
MePEMEHHBIMHU; TOJIb3YACh IPadUKOM, TPUBOJIUTH IPUMEPHI PEIICHHS YPABHEHHUS.

Pemath cucteMbl IBYX JUHEHHBIX YpaBHEHUN C JABYMS MEPEMEHHBIMHU, B TOM
quclie rpaguaecku (C Omopoi Ha aITOPUTM YIE€OHBIX JIEHCTBHA).

CocTaBisaTh (1Mocie COBMECTHOTO aHAJIM3a) U pelaTh JIMHEMHOE YpaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpPaBHEHUN 10 YCJIOBHUIO 3a/laud, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN PE3YJIbTAaT.

Koopaunarsl u rpadpuku. @yHkuun

N300pakath Ha KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alKChIBATh YUCIIOBBIE NMPOMEKYTKH Ha
anreOpandecKoM SI3BIKE.

OtMeuarh B KOOPAMHATHOW IIJIOCKOCTHM TOYKM TO 3aJaHHBIM KOOpAMHATaM;



CTpOUTH TpaduKK TMHEHHBIX QyHKIMH. CTpouTh rpaduk GyHkuuu y = kx + b,
OnuceiBaTh € NOMOLIBI0 (QYHKUIMHA M3BECTHBIE 3aBUCHMOCTH  MEXIY
BEJIMYMHAMH (IIO AIrOpUTMY Yy4eOHBIX NEHCTBHIl): CKOPOCTb, BpEMs, PacCTOSHUE;
1I€Ha, KOJINYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTh, BpEMs, 00BEM PabOTHI.
Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[Tonumate rpaduyeckuid cnocod MNPEACTaBICHUS M aHadu3a MHPOpMALNH;
U3BJIEKAaTh M MHTEPIIPETHPOBATh MH(POpMALINIO U3 TPadUKOB peabHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucia v BBIYUCICHUS

Hcnonp30BaTh HavaJIbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX
qucen IS CPAaBHEHUS, OKPYIJIEHUS U BBIYMCIICHUH; M300paXkaTh IEHCTBUTEIbHBIC
Yyyclia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHYECKOrO KBAJPaTHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOpPHHU, HCIOJB3YS IPU HEOOXOAMMOCTH KaJIbKYJISTOp; BBINNOJIHATH
pocTellIne NpeoO0pa3oBaHUsl BBIPAKEHUM, COAEpX AIIMX KBAJpPATHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Wcnonb30BaTh 3anucy OOJBIIMX W MajbIX YHMCENI C MOMOIIBIO JECITHYHBIX
npoOeii u creneneit uncna 10.

AuredOpanvecKkue BbIPaKeHUs!

[IpyMEHATP NOHATHE CTENEHW C LEIbIM  I0KAa3aTelIeM,  BBINOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, CONEP)KALUX CTENEeHU C ILEeJbIM IoKa3aTeneM (C
MCIOJIb30BAaHUEM CITPABOUYHOM MH(MOPMAIIN).

BBINOMHATE HECIOXKHBIE TOXIECTBEHHbIE NpPeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPKEHUU HAa OCHOBE MpPaBWJI JEHCTBUN HaJ MHOTOWIEHaAMH M ajreOpandecKuMu
IpoOsMHU.

PacknanpiBaTh KBaipaTHBIA TPEXWICH HA MHOKUTEIIH.

[TpumensaTh npeoOpa3oBaHMs BBIPAKEHUN I pEeUICHUS Pa3MYHbIX 3a/1ad U3
MAaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUsS U HEPABEHCTBA

PewmaTp nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C UCMOIb30BAHUEM CIPABOYHOMN
MHpOpMaIlMU) U PaALMOHAJIBbHBIE YPABHEHMS, CBOASIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
Yuclie ¢ MPUMEHEHHEeM rpadUyecKuX MpeACTaBICHUM (yCTaHABIWBATh, UMEET JIU
YpaBHEHUE WJIH CHCTEMA YPaBHEHHUU PEICHMS, €CIIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOIi HA AJTOPUTM YUEOHBIX JICUCTBUI.

[lepexonuth OT cioBeCHOW (OPMYJIMPOBKU 3ajauM K €€ anredpanyeckoi
MOZENM C IIOMOLIBIO COCTABJICHUS YPABHEHMsS WJIM CHCTEMBI YPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIYYEHHBIN PE3YIIbTAT.

[IprMEHTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJI1 CPABHEHMSI, OLICHKH; PEIIATh
JUHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; JaBaTh Ipaduueckyro
WJUTFOCTPALIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIUN
OnepupoBatb Ha 0a30BOM ypoBHE (YHKIMOHAJIbHBIC TOHATHS U A3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHUs); OINpENessATh 3HAa4eHHEe (YHKUUU IO
3HAYEHUIO APTYMEHTA; ONPENEIATh CBOMCTBA (PYHKIUU 1O €€ rpaduKy.
CtpouTh rpaduKy SneMeHTapHbIX GyHKImi Buga , Y = X2,y =X,y =+/x ,y =

k . . .
~> OTHCBIBATE CBOHCTBA YHMCIIOBOM ¢bynkuuu no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIPaBJIAIONIEH TOMOIIIBIO).

9 KJIACC

Yucia 1 BBIYMCIECHUA

CpaBHUBATH U YyNOPAAOYHNBATH PAIMOHAIIBHBIE U UPPALMOHAJIBHBIE YUCTIA.

Breinonuars apudmernyeckue AeMCTBUS ¢ pallMOHATBHBIMU YUCJIAMU, COYETast
YCTHbIE M TNHCbMEHHBIE MPUEMBI, BBIMOJIHITH BBIYMCIEHUS C UPPALUOHAIbHBIMU
YUCIIaMHU.

Haxonuts 3HaueHHs CTENEHEN ¢ LEIbIMU MOKA3aTEIIMU U KOPHEN; BEIYUCIIATH
3HAYEHUS YUCIOBBIX BBIPAKEHUN.

OKpyrisTh JEHCTBUTENIbHBIE 4YHWCIA, BBIIONHATH MPUKHUIKY pe3yJbTara
BBIYMCIIEHUH, OIIEHKY YUCJIOBBIX BBIPAYKECHHUI.

YpaBHeHUs U HEPABEHCTBA

Pewrars nuHelHbIe U KBapaTHBIE YPABHEHMS, YPABHEHHUS, CBOMISIIMECS K HUM,
MpocTelIe APOOHO-pAIlMOHAIbHBIC YPaBHEHUSI.

Pemate mpoctedmme cHCTEMBI JABYX JIMHEMHBIX YPaBHEHHU C JIBYMs
MIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS
JUHEWHBIM (110 BU3YaJIbHOU orope).

PemaTtes mnpocTeiiiye TEKCTOBBIE 3alauyd  alIreOpandeckuM CIOco0OM C
MOMOIIbI0 COCTaBJIEHUSI YPABHEHMS WM CHUCTEMbl JIByX YpPaBHEHHU C JByMs
MIEPEMEHHBIMHU.

[IpoBOIUTH MPOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
qyucjie ¢ MpUMEHEHueM rpaduuecKkux MNpeCcTaBlIeHU (ycTaHaBIWMBaTh, UMEET JIH
YpaBHEHHE WIH CUCTEMA YPAaBHEHHI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHEWHBIE HEpaBEHCTBAa, KBaJApaTHbIE HEPABEHCTBA;, HM300pakaTh
pElICHUE HEPABEHCTB HA YHCJIOBOM NPSIMOM, 3alKCHIBATH PEHICHUE C MOMOIIBIO
CUMBOJIOB.

Pemats cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaIPaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOM, 3aIMCHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PENIEHUH PA3JIWYHBIX 3a7a4.

DyHKUMH

Pacno3snaBath (QyHKIIMU U3Y4eHHBIX BHUIOB. l[loka3piBaTh CcXxeMaTUYECKHU
pacIoioKeHHE Ha KOOPMHATHOM TUIOCKOCTH rpadukoB ¢pyHkiuid Buaa: y = kx, y = kx

K .
+b ,y=acd+bx+c, y=x3y=4x, ¥y = ~ B 3aBUCHMOCTH OT 3HAYCHHIi

K03()PUIIMEHTOB; OMUCKHIBATh CBOMCTBA (PYHKITUH.
Ctpouth U H300pakaTh CXEMaTHYECKH TpaduKd KBaAPATUYHBIX (DYHKIUH,



OIMCHIBATh CBOMCTBA KBAIPATHUHBIX (YHKIIHH MO MX TpaduKam.

Pacnio3znaBaTh KBajpaTHuHyIO (QYyHKIHIO TIO (QopMyse, TPUBOAUTH IPUMEPHI
KBaIPaTUYHBIX (QYHKIMA U3 peabHOM KU3HU, GU3UKHU, TEOMETPHH.

YucaoBbie MOCIEI0BATEIbHOCTH U IPOrPecCHH

PacnioznaBaTh apu(pMeTHUECKYI0 U T€OMETPUUECKYIO IIPOrPECCUH MPHU Pa3HbIX
cnoco0ax 3aJaHusl.

BoimonHATe  BBIYMCIEHUS €  HCMONb30BaHWEM ¢GopMyl N-TO  4jeHa
apuPMETUYECKON U TEOMETPUYECKON MpOrpeccui, CyMMbI MEpPBBIX N YiieHOB (C
OIOPOH Ha CIIPaAaBOYHYIO UH(POPMAITHIO).

Pemars 3a1aun, CBSI3aHHBIE C YUCIOBBIMU MIOCIIE10BATEILHOCTSIMU, B TOM UHCIIE
3aJaul M3 PEATbHOM JKM3HM (C MHCIIOJIb30BAHMEM KaJbKYJSATOpPA, LHUQPPOBBIX
TEXHOJIOTU ).

COJEP)XAHUE YYEBHOI'O KYPCA «EOMETPUS» (IO TOJAM
OBYUEHUS)

7 KIIACC

HavanbHble noHsTus reomerpur. Touka, mpsiMas, OTpPe3oK, Jyd. YToia. Bumusl
yrioB. BeprukanpHble UM cMexHbIE yrabl. buccekrpuca yrima. Jlomanas,
MHOTOYyroJIbHUK. [lapaiensHOCTh U IEPIEHAUKYIISIPHOCTD MPSIMBIX.

*Cummerpuunble  (Gurypsl. OCHOBHBIE CBOICTBA OCEBOH CUMMeETpHU™,
[Ipumepbl CUMMETPUH B OKPYIKAIOILIEM MHpE.

*OCHOBHBIE MTOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEUKU™ .

TpeyronsHuk. Beicota, Meanana, OMcceKTpuca, UX CBOMCTBA. PaBHOOEIpEHHBII
Y PaBHOCTOPOHHUI TpeyroibHUKHU. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M MPU3HAKU PaBHOOEIPEHHOr0O TpeyrojibHUKa. [I[pu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBoiicTBa M NMPU3HAKU MApAJUIEIbHBIX NpsAMbIX. CyMMa yriioB TPEyroJIbHHUKA.
BHelHue yribl TPEyroJbHUKA.

[IpsamoyronbHblii  TpeyronbHUK. CBONCTBO MEAMAaHbl MPSAMOYTOJIBHOTO
TpPEYrojibHUKA, MPOBEAEHHOW K rUnoTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJbHBIX
TPEYroiabHUKOB. [IpsMOYTONIBHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBeHncTBa B reomerpuu: *HEpaBEHCTBO TPEYroOJbHUKA®, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOoNbplIeM YIiie U OOJbIICH CTOpPOHE TPEYroJbHHKA.
[leprieHIUKYJISIp U HAKJIOHHASL.

*T'eomerpuueckoe MecTo ToueK.™ buccekrpuca yria ©  CEpeIUHHBIN
NEPHEHANKYIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJa U AUaMETpP, UX CBOMCTBA. B3anMHOeE pacronoxxeHue
OKpYXHOCTH U mnpsmoin. KacarenpHas M ceKkymas K OKPYXHOCTH. OKpYXHOCTb,
BIIMCAaHHAas B yrojl. BnucanHas U onucaHHast OKpYKHOCTU TPEYT OJIbHHUKA.

3 35eck u nanee * * 0603HAYEHBI TEMBI, H3y4EHKE KOTOPHIX IPOBOAUTCS B 03HAKOMMTEILHOM IiaHe. [egaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



8 KUIIACC

Yerpipéxyronpauku. llapamnenorpamm, ero nmpusHaku U cBoMcCTBa. YacTHbIE
Cllydau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U NPHU3HAKH.
[IpssmMoyronbHas Tpanenusi.

*Merog ynBoenusi Meauansl. LleHTpanbHas cummeTpusl.

Teopema daneca u Teopema 0 MPONOPLUOHAIBHBIX OoTpe3kax. CpeaHue TMHUH
TpeyroiabHUKa U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[Togobue TpeyrompHUKOB, KO3 duimeHT mnomodus. I[lpusHaku momoOUs
TpeyronbHUKoB™. [IprMeHenne noaqo0us npu peleHny NpakTUYeCKUX 3a1au.

CpoiicTBa myomanaeid reoMmerpuueckux ¢uryp. Dopmynsl a8 1UIoLIaaAH
TpeyrojibHHKa, MapamjienorpamMmma, pomba u Tpaneuuud. OTHOIIEHHE IUIOLAAeH
MO00HBIX (UTYP.

Brruncnenne momane TpeyroJabHUKOB M MHOI'OYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOrO yrja MOpsMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpuUroHoMmerpuueckue QyHKIUU YTIIOB
B 30°, 45° u 60°.

BnucaHHbIE M EHTpAJIbHBIE YIJIbL, YTOJI MEXKIY KaCaTeIbHONW U XOPJIOU. YTIIbI
MEXAY XOpJaMH U CEKyLIMMHU. BrnucaHHble W ONHMCAHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue aByx OkpyxHocteil. Kacanue okpyxHoctei. OO6miue
KacaTeNbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TanreHc yriaoB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyronpHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. Pemienune
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nmogodus. [lomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpOU3BENEHNH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYILMX, TEOpEMa O KBaJpaTe KacaTeIbHOW™.

Bekrop, gnmmHa  (MOAyJb)  BEKTOpa,  COHAINPaBJICHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, Ollepauuy HaJ  BeKTopamu. PasyioxkeHue Bekropa 10 JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopamHatel BekTopa. CkanspHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0XKICHUSA JUIMH U YTIJI0B.

JlexapTOBBI KOOPAMHATHI Ha MJIOCKOCTH. *YpaBHEHUSI MIPAMON™ U OKPY>KHOCTH
B KOOpJIMHATaX, MEPECECYEHUE OKPYKHOCTEW M NPsMbIX. Meroa KOOpAMHAT U €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOTOYIOJIBHUKY. JlIMHA OKpYKHOCTU. ['pagycHas u pagraHHas
Mepa yIJia, BBIYMCIIEHUE UIMH AYT OKPYKHOCTE!. I1nomans kpyra, cekropa, cerMeHTa.



*J[BUKEHUS IUIOCKOCTM M BHYTPEHHHE CUMMETpUM (PUryp (djIeMeHTapHbIC
npeactasienus). [Tapannensueiit nepenoc. [loBopot™.

IINTAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATBI OCBOEHN A
®EJIEPAJILHOM PABOYEI ITPOI'PAMMBI KYPCA «"EOMETPUST» (ITO
I'OJAM OBYYEHUA)

OcBoenue yueGHOro Kypca «l'eomerpus» Ha YpPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHUs JIOJDKHO oOOecrneyuBaTh JOCTHXKEHHUE CIENYIOIMIMX —IPEeIMETHBIX
00pa30oBaTEIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacrio3HaBaTh U3y4eHHbIE T€OMETPUUECKHUE (PUTYPBI, ONIPENENIIATh UX B3aUMHOE
pacmonoxeHne, U300paxaTb T€OMETPUUYECKUE (PUIYpbl; BBIMNOIHIATH YEPTEKU IO
YCIIOBHIO 3a1auu. M3MepsATh JIMHEHHBbIE W YIJIOBBIE BEIWYMHBL. Pemars 3amaun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHUH YTJIOB.

Jenath rpyOyI0 OLIEHKY JTMHEMHBIX U YIJIOBBIX BEIMUMH MIPEAMETOB B PEabHOMN
KU3HU, Pa3MEpPOB MPUPOJIHBIX 00BEKTOB. Pa3nuuarh pa3mepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJTMYUHBI.

CTpouTh YepTEkKU K FEOMETPUUECKUM 33J1a4aM (C UCIIOJIb30BAaHUEM CMbICIOBOM
OIOPbI: HABOSALIUE BOMPOCHI U/WIIH alrOpUTMa y4EeOHBIX AEUCTBUN).

[Tosnp30BaThCsl NMPU3HAKAMU  PABEHCTBA  TPEYIOJbHHUKOB, HCIOJIB30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MTPHU PELICHUU 3a]1a4.

[IpoBOAUTH NOKA3aTENBCTBA HECIOKHBIX T€OMETPUYECKUX TEOPEM.

[Tonb30BaTbCsd NpHU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEAWAHBI, TPOBEAEHHON K TMIIOTEHY3€ IPSMOYTOJIBHOIO TPEYTOJIbHHKA, B
pellIeHuU TeOMETPUYECKUX 3a/1a4 (C UCIIOIB30BaHNUEM 3pUTENIbHOM HATJISAHOCTH W/ WIH
BepOAIbHON OTIOPHI).

OnpenensaTe napauienbHOCTh NPSAMBIX C IOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT ¢
HUMU cekymasd. OnpenensaTe NapajuleIbHOCTh NPSMBIX € IIOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJAHOU MPSIMOM 10 TOUEK APYrOM MPsIMOM.

Pemiats 3amaun Ha KileTyaToi Oymare.

[TpoBOIUTH BHIYUCIIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHbBIC 3HAUECHUSI YTJIOB
B T€OMETPHUYECKMX 3a7a4aX C HCIOJIb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB H
MHOTOYTI'OJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX MpU IIEPECEYCHUU JBYX
MapajuIeNIbHBIX NPSMBIX CEKyIlleW. Pemars mpakTudeckne 3a1add Ha HaXOXKICHHE
YTJIOB.

HMeTh npeicTaBieHue 0 NOHATUE TEOMETPUYECKOIO MECTA TOUYEK.

@opMynupoBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpIAbl M JIUaMeTpa
OKPYKHOCTH, ITOJIb30BAaTbCs UX CBOMCTBAMHM. YMETh IIPUMEHATH 3TH CBOWCTBA IIpU
pelnieHny 3aaad.

OpueHTHpOBaThCS B MOHATHX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LEHTP ONHCAHHOM OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTaMu O TOM,
4YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCs B OJHONW TOYKE, U O TOM, YTO



CEpEIMHHBIE TEPIEHAUKYJSIPbl K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCAd B OJHOMU
TOYKE.

OpueHTUpOBaThCS B TIOHATHUSAX W ONEPUPOBATh Ha 0a30BOM YPOBHE:
KacarelibHasi K OKPYXKHOCTH, TE€OpeMa O NEPIECHAUKYIIPHOCTH KacaTelbHON U
paauyca, NpoOBEAEHHOIO K TOUKE KACaHMUSI.

NmeTp mipencTaBie€HHE O MPOCTEUIIUX T€OMETPUUYECKHUX HEPABEHCTBAX, HX
MMPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMONIBIO IUPKYJIS U
JIMHEUKH.

8 KUIIACC

PacnosHaBaTh OCHOBHBIE BBl  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMMU IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpPOBAThCS. B NOHATHUM — TOYKH IIEPECEYEHUS] MEIHMAH TPEYroJbHUKA
(eHTpa mMacc) B pelieHuH 3a1ad.

Biraners nonsATHeM cpeaHEN JUHUM TPEYrOJIbHUKA U TPANlCLIMU, IPUMEHATb UX
CBONMCTBA IIPU PELIEHUHU NMPOCTEUIINX IN€OMETPUYECKUX 3a1ad. VIMeTh npecTaBieHue
o teopeme dayeca U TeopemMe O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX I
pEelIeHUs MPAKTUYECKUX 3a1a4 (C OMOPOH Ha 3PUTENIbHYIO HATJISATHOCTb).

[IpuMeHsATh NpU3HAKKA MOAOOWS TPEYrOJIbHUKOB B PELICHUH HECIO0XKHBIX
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTbcst Teopemoir Iludaropa s pelieHUs TE€OMETPUUECKUX U
IIPAKTUYECKUX 3a/1a4.

Bianerp mnOHATHMAMHM CHHYcCa, KOCHMHYyCa MW TaHIE€HCAa OCTPOro yrjia
IIPSAMOYTOJIBHOTO TpeyronbHuKa. [10ap30BaThCAd ITUMH NOHATUSAMM JUIS PELICHHUS
NPAaKTUYECKUX 3a7a4 (IpuU HEOOXOAUMOCTH C OIOPOM Ha alNrOpuUTM IpPaBUIaA).

Boruucnars  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uHGOpMAIMIO) IUIOMIAJb TPEYroJbHUKA U IUIOLAAM MHOIOYTOJNBHBIX (QUTYp
(MoIB3YACh, Ie HEOOXOANMMO, KAIBKYIATOPOM). [IpMEeHSATh OoydeHHbIE YMEHUS B
IIPAKTUYECKUX 3a/1a49aX.

Bragers NOHATHUSAMH BIMCAHHOIO M ILEHTPAJIBHOIO yIjla, MCIOJIb30BaTh
TEOpEMbl O BIIMCAHHBIX YIJIAaX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U YyIriie MEXIY
KacaTeJIbHOM U XOPJIOU IPU PELIEHNUH NPOCTEHIINX TEOMETPUUECKUX 3a/1a4.

Biianere MOHATMEM ONMCAHHOTO YETBHIPEXYIOJIbHUKA, INPUMEHATH CBOMCTBA
OIMCAHHOI'O YETHIPEX YT OJIBHUKA IPU PELICHNUH NTPOCTEUIINX 3a/1a4.

IIpuMeHATh IONy4eHHBIE 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTH4YECKUE
MOJENH JUIS 3a/1a4 PEAIBHOM KU3HU Y IPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS C
OpUMEHEHHWEM ToJ00Us U TPUTOHOMETpHM  (IIOJIB3YyACh, I/I€ HEOOXOJUMO,
KAJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C UX TOMOLIbIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA («PELICHHE NPSIMOYTOJIbHBIX



TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKYJIATOpA) IJIWHBI W YIJIbI IS
HETaOJMYHBIX 3HAYCHHH.

[Tonb30BaTbess (opMysaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOLICHHA MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM (C OIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJISl HAXOXKJICHMS Pa3IMYHBIX
AJIEMEHTOB TPEYTI'OJIbHUKA («PELUIEHUE TPEYT OJIbHUKOBY), IPUMEHSATh UX TP PEILIEHUH
HNPOCTEUIINX FEOMETPUUECKUX 3ajau.

Bnaners nonarusmu npeoOpazoBaHus MOA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Guryp. [loap30BaThCs cBOMCTBAMU MO00US MPOU3BOIBHBIX (DUTYP, YMETh
BBIYKCIIATH JJIMHBI U HAXOAMUTH YIJIbl Y MOJ0OHBIX (Uryp (MO anropuTMy ydeOHBIX
neiictBuil). IlpuMeHSATH CBOMCTBA MOMOOHMS B MPAKTHUYCCKUX 3ajJadax. Y MeETh
HNPUBOAUTH NIPUMEPHI MTOAO0HBIX PUIYp B OKPYXKAIOIIEM MHUPE.

[Tonb3oBaThCs TeopeMaMu (10 BU3YaJdbHOUW OMOpE) O MPOU3BEAECHUU OTPE3KOB
XOpJ, O IPOU3BEAECHUH OTPE3KOB CEKYILNX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaThCsl BEKTOpaMM, MOHUMATh UX TE€OMETPUUECKUH U (PU3NYECKUM
CMBICII, IPUMEHSTh UX B PELICHUU F'€OMETPUUECKHUX U pu3nyeckux 3a1ad. [IpumensTe
CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB JIJIsl HAXOKACHUS ITMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA TNIOCKOCTH, IPUMEHSAThH €r0 B pELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1ad.

Brnaners MOHATHSMHU NPaBUIBHOIO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI yTH OKPY>KHOCTH M PaJIMaHHON MEpHI yIila, YMETh BBIYUCIIATH IUIOIIAb Kpyra
U ero yacted (¢ omnopoil Ha crnpaBouHyr MHQopmanuio). [IpuMeHsaTs noayyeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

Haxogute ocu (Miau LEHTpBI) CUMMETpUM (QUTYp, HPUMEHSATH JBHXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasX.

[TpumMeHATh NOJMyYEHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MaTEMaTH4YECKUE
MOJIENN JJIs 3374 peajbHON >KU3HHU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCIICHUS C
NPUMEHEHUEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUU (MONB3YSACh, TE
HEO0OXO0MMO, KAIBKYIISITOPOM ).

COHAEPXAHUE YYEBHOI'O KYPCA «BEPOSATHOCTDb U CTATUCTUKA (ITO
I'OJAM OBYYEHUA)

7 KIIACC

[IpencraBienue MaHHBIX B BUE TAOJUI], AUarpamm, TpadukoB. 3aroHEHUE
TaOJIUII, YTEHHUE U TIOCTPOEHUE TUarpaMm (CTOJOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bneuenne nHopmanuu U3 quarpamm u
Ta0JIMII, UCTIOIB30BAHNE U UHTEPIIPETAIIUS TAHHBIX.

OnucarenpHasi CTaTUCTUKA: CcpenHee apudmerndeckoe, MeAHaHa, pa3Mmax,
HauOOJbIIICE W HAaWMEHbIEE 3HAYCHUsS HAOOpa YHCIOBBIX JaHHBIX. [IpuMeps
CIy4YalHOM U3MEHYUBOCTH.

*CayyaliHBIM SKCHIEpUMEHT (ONBIT) W Choy4daiiHOe coObITHE. BeposTHOCTH U



gacToTa. Pollb MaTOBEPOSATHBIX M MPAKTUIECKH TOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
obmecTse. MoHeTa ¥ UrpajibHasg KOCTh B TEOPUM BEPOSTHOCTEN*?,

*T'pad, BepmmHa, pebpo. Crenenp BepmmHbl. Yucio pébep u cymmapHas
creneHb BepuinH. [Ipencrasnenune o cBszHoctu rpada. Lenu u nukisl. [Tytu B rpadax.
O6xox rpada (vinepos nmyTh). [IpeacraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue

3a/1a4y ¢ IOMOIIbIO rpadoB™.

8 KUIACC

[IpencraBiienne JaHHBIX B BHUJIE€ TAOJIHII, JUArpaMM, FPapuKoOB.

MHOXeCTBO, 3JE€MEHT MHOXKECTBA, IOAMHOXKecTBO. Omnepauuu  Hajg
MHOXKECTBAMU: 00bEIMHEHUE, NepeceueHure, gonoiHenrne. CBOMCTBA orepanuil HaJl
MHOXKECTBaMHU: EPEMECTUTENBHOE, COUYEeTaTeNbHOE, pacnpeeauTeNbHOE,
BKUIIOUeHMs. Mcrionb3oBaHue rpaduuecKkoro nNpeicTaBlIeHrs MHOXKECTB JIJIs1 ONTMCAHUS
peaIbHBIX MPOIECCOB U SIBJICHUH, PU PEIICHUH 3a/au.

*N3mepenue paccemBaHus AaHHbIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA00OpOB. JlnarpamMma paccenBanus ™.

DnieMeHTapHble  COOBITHUA  ciiydailHOro omnbiTa. ChydaiiHele  COOBITHSL.
BepositHocTr coObITHI. OTBITE ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cny4daitaeiii BIOOp. CBS3b MEXTY MAJIOBEPOSITHBIMU U MPAKTHUECKU JTOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE M HAYKE.

*JlepeBo. CBOICTBA JIepeBHEB: €AMHCTBEHHOCTH ITYTH, CYIIIECTBOBAHUE BUCIYEH
BEPIIMHBI, CBA3b MEXAY YHMCIOM BEpIIMH M yucioM péodep. [IpaBuiao ymMHOXEHHS.
Pemenue 3anau ¢ nomonibio rpagos.

[IporuBomnonoxHueie coObiTHst. Juarpamma Oiinepa. OObeauHeHUE U
nepecedenue coObiTuii. HecoBmectHbie cOObITHS. DOpMyIa CIOKEHHUS BEPOSTHOCTEH.
VYcnoBuas  BepoatHocTh. [lpaBuno  ymHOxkeHus. HesaBucumbie  COOBITHSL.
[IpencraBnenne 3KcriepuMEHTa B BHJE JepeBa. PelleHne 3agad Ha HAXOXKIECHUE
BEPOSITHOCTEN C MOMOINIBIO IEpEBa CIYyYalHOIr0 KCIIEPUMEHTA, TUarpaMm Jijepa™.

9 KUIIACC

[Ipencrapienue JaHHBIX B BUJE TaOIUI, TUarpamm, rpadukoB, MHTEPIPETALIHS
naHHBIX. UTeHue u mocTpoeHue Tabiuil, Juarpamm, TpauKoB 10 peaibHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. CoueTaHusi U YUCIO codeTaHuil. *TpeyronpHUK
[Tackans™. Perenue 3aa4 ¢ UCTOIB30BAaHUEM KOMOWHATOPUKH.

*T'eomerpuueckasi BeposITHOCTh. CiydailHblii BBIOOp TOUKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH™.

HcnbiTanne. Ycenex u Heyaada. Cepust UCOBITAaHUM 10 niepBoro ycnexa. Cepus
ucnelTanuil bepaymim. BeposTHOCTH COOBITHIA B cepyur UCTIBITaHUI bepHyuin.

CnydaiiHass BeIMYMHA M PACHpPENENICHHE BEpOSTHOCTEH. MaremaTudeckoe
oXkuaaHue u aucnepcus. [[pumepsl MaTEMAaTUYECKOTO 0XKUAAHUS KAK TEOPETUYECKOTO
CPEOHEr0 3HAUYECHUS BEIMYMHBL. MaTeMaTH4eCKOe 0KUIaHUE U JUCTIEPCHS CIIydYailHON

4 3ech u ganee * * 0603HAUEHB! TEMBI, H3YdeHHE KOTOPBIX IPOBOUTCS B 03HAKOMMTEILHOM IiaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



BEJIMYUHBI «UUCIIO YCTIEXOB B CEPUU UCTIBITAaHUN bepHyny.
[Tonsitue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaUeHHEe 3aK0Ha OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATBI OCBOEHN A
®EJIEPAJILHOM PABOYEI ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U
CTATUCTUKA» (ITO TOZAM OBYYEHNM )

[IpenMeTHbIEC pe3ynbTaThl OCBOCHUS Kypca «BeposiTHOCT U cTatucTuka» B 7-9
KJIacCaxX XapaKTepU3yKTCs CIECAYIOIUMU YMEHUAMU.

7 KIIACC

Uurare wuH(OpMaIMIO, TPEACTABICHHYI0O B TaONMIaX, HA JUarpaMMax;
MPEACTABIATh JIaHHbIE B BUAE TaOJUI, CTPOUTH JAHArpaMMbl (CTOJIOMKOBBIE
(cronbuaTeie) U KPYroBbI€) MO MAaCCUBAM 3HAYCHUH (C UCIIOJIb30BAaHUEM 3PUTEIBHON
HarJISAHOCTH W/WUIU BepOaIbHON OTIOPHI).

OmuchiBaTh W WHTEPNPETUPOBATH  pEallbHBIE  YHCIOBBIC  JIaHHEIE,
MIPEICTABJICHHbBIE B TA0JIMIIAX, HA IHarpaMmax, rpadukax.

OpueHTHPOBAaThCS B TIOHATHAX W ONEpUPOBaTh MMU Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIECKoe, MeInaHa, HanOOoJIbIIIee U HAUMEHBIIIee 3HAUYCHUS, pa3Max.

Nmery mnpencraBieHue O clydyailHOW HM3MEHYMBOCTHM Ha MpUMEpax IIEH,
(GU3MYECKUX BEIWYHMH, AHTPOIIOMETPHUYECKUX JaHHBIX; WUMETh TPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(OPMALMIO, NPEACTABICHHYIO B BHJE
TabyuL, auarpamm, rpaukKoB; MPEACTaBIATh JAHHbIE B BUJE TaOJIML, Juarpamwm,
rpaduKoB.

OnuceIBaTh OCIIE COBMECTHOIO aHAIN3a JAHHBIE C TIOMOIIBIO CTATUCTUYECKUX
MoKazareyiei: CpeAHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, [UCIEpCus u
CTaHJAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAUEHHUH M YAaCTOTHI COOBITHIA, B TOM YHUCIE O
pe3yabTaraM U3MEpeHud W HaOmoAeHWN (C  HUCHOJb30BAaHUEM 3PUTEIBHOM
HarJISAHOCTH W/WUIU BepOaIbHON OTIOPHI).

HaxoauTh BEpOATHOCTH CIydalHBIX COOBITUM B OMNBITaX, 3Hasi BEPOSTHOCTH
AJIIEMEHTApHbIX COOBITHI, B TOM UHCJIE€ B OMNbITAX C PaBHOBO3MOXHBIMU
AJIEMEHTApHBIMU COOBITUAMHU (C MCIOJIB30BAHUEM 3pUTEIIBHON HArIsAHOCTH W/WIN
BepOaJIbHOM OTIOPHI).

Nmere mnpencrtaBieHue o TpadUUECKUX MOENAX: JEPEeBO  CIy4allHOTO
DKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuciIoBas nmpsmas.

OnepupoBaTh MOHATHSAMH Ha 0a30BOM ypOBHE: MHOXECTBO, MOJIMHOXKECTBO;
BBITIOJIHATDH OINEpalliy HaJl MHOXKECTBAMU: O0OBEAUHEHHUE, NTIEPECEUCHHE, TI0NIOTHEHNUE;
MEPEUNCIIATh  BJIEMEHThl MHOXECTB; IPUMEHATh CBOWCTBA MHOXKECTB (C
UCIOJIb30BAaHUEM BU3YaJIbHOU OIOPHI).



Nmerh mipeAcTaBiieHHE O TpaUUYecKOM MPEICTaBICHUE MHOXECTB M CBs3ei
MEKly HUMH JIJI ONKMCAHUS MPOLECCOB U SIBJICHUH, B TOM YUCJIE MIPU PELICHUU 3a]1a4
U3 JIPYruX y4eOHBIX MPEIMETOB U KypCOB.

9 KUIIACC

N3Bnekats u mpeoOdpa3oBeIBaTh HHPOPMAIIKIO, IPEICTABICHHYIO B PA3TUYHBIX
HMCTOYHUKAX B BHJIE TaOJIMIl, AUarpaMm, TpaduKoB; NPEICTaBISATh JaHHbIC B BUJIEC
Ta0IuIl, TUarpamm, rpaduKoB.

Pemath npocTeiiiine 3a1a4u OpraHu30BaHHBIM I1EpeOOPOM BapHAHTOB, a TAKKE
C UCIOJb30BAHMEM KOMOMHATOPHBIX MPaBUJI U METOZOB.

Nmers mpencraBiieHre 00 ONMUCATENbHBIX XapaKTEPUCTUKAX JJii MAacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJI€ CPETHUE 3HAUECHUS U MEPhI PACCEUBAHMUS.

Haxonuth 4acToThl 3HAUYE€HUN U YACTOTHI COOBITHS, B TOM YHCIIE TMOJB3YSICh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHHH (C OMOpOoil Ha CIPAaBOYHYIO
uH(popMaIuio).

Haxonuthe BepOSATHOCTH CIy4ailHBIX COOBITUH B HM3YYEHHBIX OIBITax, B TOM
YUCJI€ B OMNBbITaX C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUAX
WCTIBITAHUU JI0 TIEPBOTrO YCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

HNmerp 1mpencraBieHUWE O CIIyYalHOM BEIMYUMHE U O pPaCHpPEACIICHUU
BEPOSATHOCTEM.

Nmerpy mnpencraBieHue o 3aKOHE OOJBIIMX YHUCENT Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4aHOW M3MEHYMBOCTH U O POJIU 3aKOHA OOJIBIIIMX YHUCEN B
MPUPOJIE U OOIIECTBE.



TEMATUYECKOE IIJTAHUPOBAHUE
5 kmacc (He meHee 170 u)

HasBanmue pa3zjaena (Tembl) K-Bo 0P

4acoB
Harypanbsubie uncna. JlelictBus ¢ 43 https://resh.edu.ru/subject/12/5/
HaTypaJIbHBIMU YUCJIAMU
Harmsannas reomerpus. JInHUM Ha IIIOCKOCTH 12 https://resh.edu.ru/subject/12/5/
OOBIKHOBEHHBIE TPOOH 48 https://resh.edu.ru/subject/12/5/
Harmsanas reomerpust. MHOTOyrosibHUKH 10 https://resh.edu.ru/subject/12/5/
JlecaTuunble ApoOu 38 https://resh.edu.ru/subject/12/5/
Harnsgnas reometpus. Tena u ¢purypsi B 9 https://resh.edu.ru/subject/12/5/
IIPOCTPAHCTBE
[ToBTOpenue n 06001IIeHNE 10

6 xaacc (ue menee 170 u)

Ha3Banue pazaena (Tembl) K-Bo 20P

4acoB
HarypaJbHble uncia. 30 https://resh.edu.ru/subject/12/6/
Harmsnnas reomerpus. IIpsimblie Ha INIOCKOCTH 7 https://resh.edu.ru/subject/12/6/
Hpobu 32 https://resh.edu.ru/subject/12/6/
Harnsnnas reometpus. CumMmmerpust 6 https://resh.edu.ru/subject/12/6/
Beipakenus ¢ GykBamu 6 https://resh.edu.ru/subject/12/6/
Harnsanas reomerpust. @urypsl Ha III0CKOCTH 14 https://resh.edu.ru/subject/12/6/
[TonoxxutenbHbIE U OTpUIIATEIBHBIC YUCTIA 40 https://resh.edu.ru/subject/12/6/
[IpencraBnenue qaHHBIX 6 https://resh.edu.ru/subject/12/6/
Harnsnnas reometpus. @urypsl B npoctpacTse | 9 https://resh.edu.ru/subject/12/6/
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3ATIHS 20

TEMATUYECKOE NJIAHUPOBAHME
(II0 TOIAM OBYYEHUS$I)

YUYEBHOI'O KYPCA «AJIT'EBPA»



https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/
https://resh.edu.ru/subject/12/6/

7 kaacc (ae menee 102 u)

Ha3Banue pa3nena (Tembl) K-Bo 0P
4acos
Hucna v BeluMcieHNs. PanoHabHbIE YnCiia 25 https://resh.edu.ru/subject/16/7/
Anrebpanyeckue BbIpaXeHUs 27 https://resh.edu.ru/subject/16/7/
VYpaBHEHHs U HEPABEHCTBA 20 https://resh.edu.ru/subject/16/7/
Koopaunats! u rpadpuku. OyHkuun 24 https://resh.edu.ru/subject/16/7/
[ToBTOpenue n 06o0IIEeHNE 6
8 knacc (ae menee 102 v)
Ha3Banue pa3nena (Tembl) K-Bo 0P
4acoB
Uucna u Beruncnenus. KsagparHeie KOpHU 15 https://resh.edu.ru/subject/16/8/
UYucna u Berancienus. CTEneHs ¢ LeabIM 7 https://resh.edu.ru/subject/16/8/
110Ka3aTeJIeM
Anrebpanueckue BeipaxkeHus. KBagpaTHbIii 5 https://resh.edu.ru/subject/16/8/
TPEXWICH
AnreOpanueckue BblpaxeHus. Anredpandeckas | 15 https://resh.edu.ru/subject/16/8/
Ipo0b
VYpaBHeHus 1 HepaBeHCTBAa. KBanpaTHbie 15 https://resh.edu.ru/subject/16/8/
YPaBHEHUs
VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 https://resh.edu.ru/subject/16/8/
ypaBHEHUH
VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa 12 https://resh.edu.ru/subject/16/8/
OyHkuu. OCHOBHBIE TOHITHS 5 https://resh.edu.ru/subject/16/8/
Oynkun. Yuciossle GyHKINT 9 https://resh.edu.ru/subject/16/8/
[ToBTOpeHme n 0600IICHNE 6
9 kaacc (He mernee 102 u)
HasBanmue pa3aesna (Tembl) K-Bo 0P
4acoB
Yucna v BeruncieHus. J[eiCTBUTEbHBIE YHCIIA 9 https://resh.edu.ru/subject/16/9/
VYpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C OJJHOM 14 https://resh.edu.ru/subject/16/9/
MIEPEMEHHOMN
VYpaBHeHnus u HepaBeHCTBa. CHUCTEMbI YypaBHEHHM 14 https://resh.edu.ru/subject/16/9/



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
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https://resh.edu.ru/subject/16/8/
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https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 https://resh.edu.ru/subject/16/9/
OyHKIIUU 16 https://resh.edu.ru/subject/16/9/
YucioBeIe TOCIIENOBATEIIHHOCTH 15 https://resh.edu.ru/subject/16/9/
[ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hanui | 18
TEMATHYECKOE INJIAHUPOBAHHUE YYEBHOI'O KYPCA
«'EOMETPUS» (I10 'TOJAM OBYYUEHUS)
7 knace (He MeHee 68 u)
HasBanmue pa3zjaena (Tembl) K-Bo 0P
4acoB
[Ipocreiimme reomeTpuueckue GUTYPHI U UX 14 https://resh.edu.ru/subject/17/7/
cBoiicTBa. MI3MepeHne reomeTpudecKux BEIUUUH
TpeyroiabHuKU 22 https://resh.edu.ru/subject/17/7/
[TapamensHble npsMbIe, CyMMa yIJIOB 14 https://resh.edu.ru/subject/17/7/
TPEyroJIbHUKa
OxpyxHOCTb U Kpyr. ['eomeTpuueckue 14 https://resh.edu.ru/subject/17/7/
MTOCTPOCHHUSI
[ToBTOpenue, 06061IeHNE, CCTEeMaTU3aLus 4
3HaHUHI
8 ki1acc (He MeHee 68 u)
Hassanmue pasgesna (Tembl) K-Bo 0P
4acoB
YUeThIpEXyrobHUKI 12 https://resh.edu.ru/subject/17/8/
Teopema daneca u TeopeMa o 15 https://resh.edu.ru/subject/17/8/
MIPOIMOPLIMOHANIBHBIX OTpe3Kax, MOJ00HbIE
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomanen 14 https://resh.edu.ru/subject/17/8/
TPEYTOJIbHUKOB U MHOT'OYTOJIbHBIX (pUTYp
[Tnomanu nono6HbIX puryp
Teopema Iudaropa u Havyama TPUrOHOMETPUU 10 https://resh.edu.ru/subject/17/8/
VYTubl B OKpYKHOCTH. BricaHHble U ONMCaHHBIE 13 https://resh.edu.ru/subject/17/8/
YeThIPEXyroJbHUKU. KacaTenbHble K OKPYKHOCTH.
Kacanue okpyxkHOCTEM
[ToBTOpenue, 06001IeHNE, CCTeMaTH3aIIUs 4

3HAHUH

9 kiacc (He MeHee 68 u)


https://resh.edu.ru/subject/16/9/
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https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/

3HAHUN

Ha3Banue pazaesa (Tembl) K-Bo 20P

4acoB
Tpuronometpus. Teopembl KOCUHYCOB U CHUHYCOB. | 16 https://resh.edu.ru/subject/17/9/
Pemenne TpeyroyibHUKOB
[IpeobpaszoBanue nonodus. Metpudeckue 10 https://resh.edu.ru/subject/17/9/
COOTHOILIEHUS B OKPY>KHOCTH
BexTops! 12 https://resh.edu.ru/subject/17/9/
JlexapToBbI KOOPAUHATHI HA MJIOCKOCTH 9 https://resh.edu.ru/subject/17/9/
[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA 8 https://resh.edu.ru/subject/17/9/
OKPY’KHOCTH M ILJIOLIa/1b Kpyra. Beruncnenue
10 en
JIBUKEHUS TNIOCKOCTHU 6 https://resh.edu.ru/subject/17/9/
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHIS 7

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

«BEPOATHOCTDb U CTATUCTHUKA»

(IO TOJAM OBYUYEHUA)
7 kiaace (He MeHee 34 u)
HasBanmue pa3zjaena (Tembl) K-Bo 0P
4acoB
Tpuronomerpus. Teopembl KOCUHYCOB U 16 https://lesson.academy-
CUHYCOB. PelieHne TpeyroJbHUKOB content.myschool.edu.ru/902.4/07
[IpeoOpaszoBanue momobus. MeTpudeckue 10 https://lesson.academy-
COOTHOILIEHUS B OKPY>KHOCTH content.myschool.edu.ru/902.4/07
[IpencraBnenue qaHHBIX 7 https://lesson.academy-
content.myschool.edu.ru/902.4/07
OnucarenpHas CTaTUCTHUKA 8 https://lesson.academy-
content.myschool.edu.ru/902.4/07
CrnydaiiHast ”3BMEHUHUBOCTD 6 https://lesson.academy-
content.myschool.edu.ru/902.4/07
Beenenue B Teoputo rpadon 4 https://lesson.academy-
content.myschool.edu.ru/902.4/07
BeposiTHOCTB M 4acTOTa CIIy4aitHOTO COOBITHS 4 https://lesson.academy-
content.myschool.edu.ru/902.4/07
O06001eHne, KOHTPOJIb 5

8 kiacc (He menee 34 4)

Ha3Banue pa3nesia (Tembl)

K-Bo yacoB

[ToBTOpEHue kypca 7 knacca

4

https://lesson.academy-
content.myschool.edu.ru/902.4/08
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OnucartenbHas cTaTUCTHKA. PaccenBanne JaHHBIX 4 https://lesson.academy-
content.myschool.edu.ru/902.4/08
MHoecTBa 4 https://lesson.academy-
content.myschool.edu.ru/902.4/08
BeposiTHOCTh clTy4aifHOTO COOBITHS 6 https://lesson.academy-
content.myschool.edu.ru/902.4/08
Beenenue B Teoputo rpados 4 https://lesson.academy-
content.myschool.edu.ru/902.4/08
Caydaiinble COOBITHS 8 https://lesson.academy-
content.myschool.edu.ru/902.4/08
O06o0011eHrEe, KOHTPOJIb 4

9 ksacc (He menee 34 4)

Ha3Banue pazaena (Tembl) K-Bo 20P
4acoB
IHoBTOpeHne Kypca 8 kiacca 4 https://lesson.academy-
content.myschool.edu.ru/902.4/09
DJIeMeHTbl KOMOMHATOPHUKH 4 https://lesson.academy-
content.myschool.edu.ru/902.4/09
I'eomeTpruyeckasi BepOATHOCTH 4 https://lesson.academy-
content.myschool.edu.ru/902.4/09
HUcnbitanus bepuyiiamn 6 https://lesson.academy-
content.myschool.edu.ru/902.4/09
CiayuaiiHasi BeJIMYUHA 6 https://lesson.academy-
content.myschool.edu.ru/902.4/09
O0600611eH1e, KOHTPOITh 10
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