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denepanbHas pabodas mporpamma no ydyeOHomy mpeamery «Maremarnka»
(6azoBBIl ypoBeHB) (TmpeamerHas obmacte «Maremarnka U wH(pOpMaTuka») (manee
COOTBETCTBEHHO — IIporpaMMa II0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSCHUTEIBHYIO 3allUCKy, COJEp)KaHUEe OOydeHHus, IUIAHUPYEMble pe3yJabTaThl
OCBOEHUSI IPOTPaMMbI IO MaTeMaTuKe.

[HOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma MO MaTeMaTUKE s OOydYaroluXcs ¢
3aziep kKol Tcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TOATOTOBIEHa Ha oOcHOBe @enepasbHOIO TOCYAapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHJAapTa OCHOBHOTO  oOmero  oOpasoBanus  (IIpuxkas
Munnpocenieausi Poccun ot 31.05.2021 r. Ne 287) (manee — PI'OC OO00),
®denepanbHON aJaNTUPOBAHHOM 00pPA30BAaTENBHON MPOTPaMMbI OCHOBHOI'O OOILIETO
oOpa3zoBaHus JUisi OOy4arolUXCsi C OTrPAHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBS
(ITpukaz Munnpocemienuss Poccun ot 24 HosiOpst 2022 . Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO OOHIEro oOpa3oBaHUs IO Yy4EeOHOMY MpEAMETY
0 KjaccaM MpOBepsAEMbIX TpeOOBaHUN K pesyiapTaram ocBoeHUs PDenepanbHO
aJanTUPOBAHHOM 00pa30BaTeNbHON MTPOTrPaMMbl OCHOBHOTO 00I1IETr0 00pa30BaHuUs JJIst
00y4aroIuXCs C 3aJIeP>KKON ICUXUIECKOTO pa3BUTHs. B paboyeil mporpaMme y4TEHBI
uaen U mnoioxkeHus KoHuenuuu pas3BUTHS MaTeMaTHMYeCKOro oO0pa3oBaHUs B
Poccutickoit denepanuu.

®E/IEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hesu n3yuyeHust yueOHOro Kypca

Anrebpa SBISETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOM IIIKOJBI: OHAa
obecrnieunMBaeT HM3y4CHUE JPYTrUX JIUCLUMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK M
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsI MPOIOKEHUS 00pa30oBaHuUs U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydarommxcs Hay4YHBIX MPEICTaBICHUN O
MPOUCXOKICHUH
U CYIIHOCTH alireOpanyecKux aOCTpaKIuii, CocoOe OTPaKEHUs] MaTeMaTH4eCKOM
HAyKOW SIBIIGHUW M TPOIECCOB B MPUPOJEC U OOIIECTBE, POJIU MATEMAaTHUYECKOIrO
MOJICJIMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUS W KA4YE€CTB MBIIUICHUSI, HEOOXOIUMBIX MJIs aJanTaiuu B
COBpeMeHHOM IM(ppoBoM oOmiecTBe. M3ydueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunMBaeT  pa3BUTUE  yMEHUA  HaOJ0IaTh,  CpPaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIICHHUS, CIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHS W BBIBOABI, (HOPMYIUPOBATH
yrBepxkAeHus. OcBoeHHE Kypca anreOpbl oOecrneuynmBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUSI OOy4YarOUIUMXCS: OHM UCIHONB3YIOT JCAYKTUBHBIE UM HWHIYKTHUBHBIC



paccyxzeHusi, O0OOIIeHre W KOHKPETH3aluio, aOCTparupoBaHUE W AHAJIOTHIO.
OOyuenune anreOpe mpeArnojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOATEIBHOU
JESTEIbBHOCTH ~ O0yYarolMXcsl, IIO3TOMY CaMOCTOSITEIbHOE pELIEHUE  3ajad
€CTECTBEHHBIM 00pa3oM SBJSIETCS pealu3aluell JeATEeIbHOCTHOIO IPHUHIIMIIA
o0yueHus.

B crpykrype nporpammsl yueOHOro kKypca «AnreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEp>KATEeIbHO-METOIMYeCKre JnuHuU: «Yucna wu
BBIUHCIICHUSY; «AJreOpandeckue BBIPpAKEHUS»; «YpaBHEHHs M HEPaBEHCTBAY;
«Dynkiuny. Kaxxnas u3 aTux coiepkareabHO-METOAUYECKUX JIMHUM pa3BUBAaeTCs Ha
OPOTSHKEHUH TPEX JIeT M3YyYeHHUs Kypca, €CTECTBEHHBIM O00pa3oM MeperuieTasch U
B3aMMOJICICTBYS C IPYTrUMH €ro JUHUAMU. B Xoae u3yueHus kypca o0ydarommmcs
MPUXOIUTCS JIOTHUECKH PacCyXkJaTh, HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M ¢ 3TUM 11e71eco00pa3HoO BKIIIOYUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIUE BCE OCHOBHBIE pa3/iesibl MAaTEMaTUYECKOr0 00pa30BaHus U
CIOCOOCTBYIOIINE OBJIAJIEHHIO o0y4JaromumMucs OCHOB YHUBEPCAITHHOTO
MaTeMaTUYeCKOro si3blka. TakuMm 00pa3oM, MOKHO YTBEPKIATh, UTO COAEPKATEIbHOM
U CTPYKTYPHOI OCOOEHHOCTBIO Kypca «AJredpa» SIBISETCS €ro MHTErpPUPOBAHHBIN
XapaKTep.

Copepxanne nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOM IS
JanbHEHNIIero M3y4yeHus MaTEeMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIUMXCs
JIOTUYECKOr0 MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHS IOJIb30BAThCS AJITOPUTMAMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX ISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
UppalMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM MPEACTABICHUN O JAEMCTBUTEIHLHOM
yuciie. 3aBepIlieHue OCBOEHUS YMCIOBOM JIMHUU OTHECEHO K CTaplIeMy 3BEHY 00ILEro
o0Opa3oBaHUs.

Conepkanue ABYX aNreOpandecKux JUHUN — « AnreOpanueckue BoIpaXXeHUsD U
«YpaBHEHHS] YW HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHAOIIMXCS
MaTE€MaTUYeCKOro arnmapara, HEeOOXOAMMOTro i peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX TMPEIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 337ad. B OCHOBHOI mIKOIE
yu4eOHBI MaTepuas TPYNIUPYETCs BOKPYT paIMOHAIBHBIX BhIpaXEHHHA. AnreOpa
JEMOHCTPHUPYET 3HAUCHNE MaTEMaTHUKU KakK s3bIKa JJISl TIOCTPOCHUSI MATEMAaTUYECKUX
MOJIeTIel, OMUCaHusl TPOIECCOB W SIBICHUN peasbHOTO Mupa. B 3amaun oOydeHwus
anredpe BXOJAT TakKe JalibHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIIICHHUS,
HE0OXOUMOro, B YaCTHOCTH, Ul OCBOCHHUsS Kypca HMH(OPMATUKH, U OBJIAJCHUE
HaBbIKaMU JIEYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cUMBOIbHBIX (HOPM BHOCHUT
CBOM crneuu@uueckuid BKJIaJ B pPA3BUTHUE BOOOPAKEHUS, CHOCOOHOCTEH K
MaTEMaTUYE€CKOMY TBOPUECTBY.

Copepxanne (pyHKUMOHAIBHO-TPA(QHUUECKON JIMHUM HALIEJICHO Ha IOJIy4E€HHE
IIKOJIbHUKAMU 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHUCAaHUsI M HUCCIEIOBAHMS Pa3HO-0Opa3HBIX MPOIECCOB M SIBICHUI B MpPUPOJE U
oOmiectBe. M3yueHue 3TOro marepuana CrIoCOOCTBYET Pa3BUTHUIO y OOy4aroUIuxcs
YMEHMSI MCII0JIb30BaTh PA3INYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMAaTHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpauueckre, BHOCHUT BKJIad B (HOpPMUPOBAHHE
Mpe/ICTaBICHUI O POJIM MAaTEMATUKH B Pa3BUTHU LIMBUIN3ALUHU U KYJIbTYPHI.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaercss Y4eOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYACT CJIECAYIOUIME OCHOBHBIE pa3/ebl COJEPIKaHUSA:
«Uucnma ©  BBIUKCICHUSN», «ANTEOpandecKue BBIPAKCHUS», «YpaBHEHUA U
HEpaBEHCTBA», « DyHKIIN.

YueOHbIN MJIaH Ha W3y4deHHe aiareOpel B 7-9 Kiaccax OTBOJAMT HE MeHee 3
y4eOHBIX YacOB B HEJAENIO0 B TEUEHHE KAXKIOTO roja oOydeHHs, BCETO 3a TPH Toja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COLAEPXAHUE YYEBHOI'O KYPCA «AJIT'EBPA»
7 KIIACC

Yucaa v BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0]l OT OJHOM (HOpPMBI 3amucu
npobeit k gpyrod. IloHsThe palMoHaIBLHOTO 4YHWCJA, 3alucCh, CpaBHEHUE,
VIOPAIOYMBAHUE  PALMOHANBHBIX  4HuCel. ApudMeTHueckue  JIEeUCTBUS  C
palMOHAIIBHBIMA YUCJIaMHU. PelleHne 3amad W3 peajbHOM NPAKTHUKMA HA 4YacTH, Ha
TpoOH.

Crenenb ¢ HaTypajbHbIM TIOKa3aTeleM: ONpEIeIeHHe, NpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPEEICHHUS, 3aIUCh OOJBIINX YHUCE.

[TpolieHThl, 3anKCh TPOLIEHTOB B BUJI€ IpoOU U APOOU B BUAE NPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MIPOLEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOU ITPAKTUKH.

[IpuMeHeHne  MNpPU3HAKOB  JCIMMOCTH, DPa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBucMMOCTH, B TOM  4YHclie @psMas u  oOpaTHas
[IPONIOPLIMOHAIIBHOCTH.

AaredpanyecKue BbIPpAKeHUSA

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C IEpeMeHHOHN. [lomycTtumblie
3HA4YEeHUsI NepeMeHHbIX. lIpencraBneHne 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHJIE
dbopmynbl. Berancnenus mo gpopmynam.

[IpeobpazoBanne OyKBEHHBIX BBIPAKCHHI, TOXKIECTBEHHO PaBHBIC BHIPAKEHMUS,
npaBujia MpeoOpa3oBaHUSI CyMM W TPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOJTOOHBIX CIAraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEJIEM.

OpHounensl U1 MHOrowieHsl. CreneHb MHOrowieHa. Ci0KE€HHE, BbIYMTAHUE,
YMHOXEHHNE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOTO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpaT pazHocTH. Popmylia pa3HOCTH KBaapaToB. PazimoxkeHue MHOTOYJIEHOB Ha
MHOXHUTEIH.

YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHMs, TNpaBWiIa NpeoOpa3oBaHusi ypaBHEHUS,
PaBHOCWJIBHOCTh YPAaBHEHHUI.

JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOW, YHCIO KOPHEHW JIMHEMHOTO
YpaBHEHUS, PEIICHUE JTUHENHBIX ypaBHEHUH. COoCTaBIEHUE YPABHEHHI MO YCIOBUIO



3amaun. Penienne TeKCTOBBIX 3a/1a4 ¢ TIOMOLIBIO YPABHEHU.

*JIuHelHOe ypaBHEHHE C IBYMs IIEPEMEHHBIMU 1 ero rpaduk . Cucrema AByX
JIMHEWHBIX YypPaBHEHUH C JBYMs IIEPEMEHHBIMHU. PelieHue cucreM ypaBHEHUU
croco0OM TO0JICTaHOBKH. [IpuMephl pelieHns TEeKCTOBBIX 33Jad C TMOMOUIBI0 CUCTEM
YPaBHECHUU.

DyHKUNHA

Koopaunara Touky Ha npsiMoid. UMCIOBBIE MpOMEXYTKH. PaccTosiHue mMexmy
JIBYMsI TOYKaAMU KOOPAMHATHOMN IPSIMOM.

[IpsmoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcuucca v opiuHaTa TOUKH
Ha KOOpAMHATHOU MIOCKOCTH. [Ipumepsl rpadukoB, 3aAaHHbIX QopmynaMu. YreHue
rpa)uKOB peaIbHBIX 3aBUCUMOCTEH.

[Tonsatue Gyukiuu. ['paduk dhynkmmum. CroiictBa GyHkuumi. Jlunelinas QyHkius,
e¢ rpadpuk. I'paduk Pynkmum Yy = Kkx + b. *T'paduueckoe penieHne TUHEHHBIX
YpaBHEHHUU M CUCTEM JIMHEUHBIX YpaBHEHUN™.

[JTAHUPYEMBIE I[TPEJAMETHBIE PE3YJIbTATHI OCBOEHUS
®EJIEPAJIBHOW PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsl JOHKHO OOecneynBaTh JOCTHXKEHHE CIEAYIOUIUX MpPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

Yuciaa v BBIYMCICHUA

BEITIONTHATE, coYeTass yCTHBIC W THCBMEHHBIC TPUEMBI, apu(PMETHIECKUE
JEUCTBUS C pallMOHAILHBIMU YUCIIAMH.

Haxonuth 3HaY€HWs YHCIOBBIX BBIPAKECHHM; MPUMEHATH pPa3HOOOpa3HbIE
CrOCOOBI M TPUEMBI BBIYUCIICHHS 3HAYCHHWA APOOHBIX BBIPAKECHUM, COACPIKAIINX
OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.

[lepexomuth OT omHON (GOpPMBI 3amucH YHCeT K Jpyrod (IMpeoOpa3oBHIBATH
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUHYIO JpoOb). CpaBHUBATH H
yIOPSI0YUBAThH PAIMOHATBHBIC YUCIIA.

OKpyrJIsTh Yncha.

BBITIONHATE IPUKUIKY W OIEHKY pe3yjibTaTa BBIYMCIICHHH, OICHKY 3HAYCHUI
YHUCIIOBBIX BBIPAKCHUM.

BBITIOTHSTE AEHCTBUS CO CTETICHSIMU C HATYPAJIBHBIMU ITOKa3aTEIsIMU (C OTTOpOi
Ha CMPaBOYHYIO0 UHPOPMAIIHUIO).

[IpuMeHsATh MPU3HAKU ACITUMOCTH, PA3I0KEHNE Ha MHOXHUTEIM HATYPAITbHBIX
YHUCEl.

Pemare mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIC 3a/layM, CBSI3aHHBIE C
OTHOIIIGHUEM  BEJMYUH,  MPOMOPIUOHAIBHOCTHIO  BEJIMYMH,  IPOLIEHTaMH;

13neck u ganee * * 0603HaYEHBI TEMBI, H3ydEeHHE KOTOPBIX HPOBOJUTCS B 03HAKOMHTEIBLHOM Tnane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



MHTEPIPETUPOBATH PE3YJIbTATHI PEILICHH 337a4 C YUYETOM OIPaHUYEHHI, CBA3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanveckue BbIPaKeHUs

OpueHTUpOBaTbCSI B TOHATHSAX M ONEpUpoBaTh Ha 0a30BOM YpOBHE
anreOpanyeckor TEpMUHOJIOTHENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW MpU 3aJaHHBIX 3HAYEHUSX
EePEMEHHBIX.

BrimonHsaTe peoOpazoBaHus LENOT0 BbIpaXKEHHUsI B MHOTOUWIEH MPUBEACHUEM
MOJIOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIeHa Ha
MHOTOWICH, MPUMEHSTH (DOPMYJIBI KBaIpaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOpOit
Ha CIIPaBOYHYIO HH(OpMAITHIO).

OCyIIecTBIATh PA3JOKEHUE MHOTOYJIEHOB HAa MHOMXHTEIUM C IMOMOUIBIO
BBIHECEHUS 3a CKOOKHM OOILEr0 MHOXKUTEJNS, TPYNIUPOBKHU CIIAraeMbIX, TPUMEHEHHS
(bopMyJT COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIIPaBOYHYIO HH(OpPMAIIHIO).

[IpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB VISl PEIICHUS] pa3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAJIbHBIMU TOKA3aTENSAMU  JUIS
npeoOpa3oBaHusl BEIPAXKEHUH (C OMOPOil Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Pemate sMHEHHBIE YpaBHEHHMS C OJHOW NEPEMEHHOM, MPUMEHSAS IIpaBUia
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, ABisieTcs u
YHUCJIO KOPHEM YPaBHEHHS.

Nmetp mpencraBieHne O TpadUyuecKHX METOoJax MpH PEHICHUH JTUHEHHBIX
YPAaBHEHHI U KX CUCTEM.

[logOupaTe npUMEpbl Map YHUCEN, SBIAIOIMIMXCA PEIICHHUEM JHUHEWHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTU Tpa(UK JIMHEWHOTO YPABHEHHS C ABYMS
NEPEMEHHBIMHU; TOIB3YSICh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemate cucteMbl ABYX JUHEHHBIX YpaBHEHUN C JBYMs IIEPEMEHHBIMHU, B TOM
guclie rpadpudecku (C Omopor Ha ATOPUTM YUEOHBIX JACHCTBUIA).

CocTaBisATh (MOCIe COBMECTHOIO aHAJIN3a) U PELIATh JIMHEHHOE YpaBHEHUE UITU
CUCTEMY JIMHEMHBIX YpPAaBHEHH IO YCJIOBHUIO 3a/Jaud, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IMOJYyYEHHBIN pe3ybTarT.

Koopaunare! u rpadpuxn. @yHKIUU

N300paxkath HA KOOPJAMHATHOMN MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanvyeckoM si3bIKe.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAHMHATAaM;
CTpOUTH rpaduKu JIMHEHHBIX GyHKIHH. CTpouTh rpaduk GpyHnkmuu y = KX + b.

OnuceiBaTh € TMOMOUIBIO (DPYHKIIMI HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEIMYMHAMU ([0 QJTOPUTMY YYEOHBIX NEUCTBHII): CKOPOCTb, BPEMsI, PACCTOSIHHUE;
1[€Ha, KOJIMYECTBO, CTOMMOCTD; POU3BOUTENBHOCTD, BpeMs, 00bEM PabOTHI.

HaxoauTe 3HaueHue QyHKIIUHU 10 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocoO MNpencTaBiIeHUs M aHalu3a WHGOpMAaIuy;



W3BJICKATh M UHTEPIPETUPOBATH MHHOPMAIUIO U3 TPA(DUKOB PEaThHBIX MPOIECCOB U
3aBUCHUMOCTEM.

OEJEPAJIBHAS PABOYAS ITIPOT'PAMMA YUYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCHI
Henun n3yvyeHust yueOHOro Kypca

O6mmue nenu u3zyueHus: yaeonoro kypca «I'eomerpus» npeacrasinensl B [IOOIT
OOO. OnHu 3aKknOYarOTCs, NPEXIE BCEr0 B TOM, YTO HAa YPOKax TIE€OMETPUHU
oOydaroluiicss y4YyuTCsl TPOBOJAUTH JOKa3aTeNIbHbIE PACCYXKICHHsS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBaThb WCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHHUS «OT MPOTUBHOIO», OTIUYAThH
CBOMCTBa OT MPU3HAKOB, (PopMyaupoBaTh OOpaTHbIE YTBepkIeHHS. B o0yueHumn
YMEHHUIO pacCyXJaTb COCTOMT Ba)KHOE BOCHUTATEIbHOE 3HAYEHUE HW3YUCHUS
reOMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTEMAaTUYECKOH IIKOJIE.

Bropoii uenpl0 H3ydeHUsT TEOMETpUU SBISETCS HCIOJNb30BaHUE €€ Kak
MHCTPYMEHTA MpPHU PEIICHWH KAaK MaTEeMaTHYEeCKUX, TaK M MPAKTHYECKUX 3aj1ad,
BCTPEYAIOUIUXCS B PEATIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B M3YYEHMM TE€OMETpPUM B IIKOjde. [l 3TOro y4YWTenro pPEeKOMEHIYETCs
nox0upaTh 3a7auyd MPAaKTHYECKOTro XapakTepa JJis pacCMaTpUBAEMbIX TEM, YUUTh
00y4aroluxcsi CTPOUTh MaTEMaTHUYECKHE MOJENU PEAbHBIX KM3HEHHBIX CUTYyallUi,
IIPOBOJIUTH BBIYMCIICHHS W OLEHUBATh AJEKBATHOCTH IIOJIyYEHHOTO pe3yJIbTaTa.
KpaiiHe Ba)XHO NOMYEPKUBATH CBSI3U TEOMETPUU C JPYTUMHU IIPEAMETAMM,
MOTHBHPOBATh MCIIOIb30BaTh OMNpPENEICHUs] T€OMETPUUECKUX (UTYp U TOHSATHH,
JE€MOHCTPUPOBAThH PUMEHEHHE NIOJIYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTU CBA3U
HauOoJiee sIpKo BUIHBI B TeMax «BekTopb», « TpuroHoMeTpuiyeckue COOTHOLLIEHUS,
«Metoa koopaunat» u «Teopema ITudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy TIulaHy B 7-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc
«I'eomeTpus», KOTOpBIM BKJIIOYAET CIECAYIOIIME OCHOBHBIE DPa3[eibl CONEPIKAHMS:
«["eomeTpuueckne GUTypHI U UX CBOMCTBaY, «/3MepeHne reoMeTpUIeCKUX BETHUNHY,
a Takxke «JlekapToBbl -KOOPAWHATHI HA TUIOCKOCTH», «BeKTopb», «/lBHKeHUA
mwiockocti» U «IIpeoOpazoBanust mogo0ous».

VY4eOHbIil TUIaH MpeaycMaTpUBaeT U3ydYeHHE TeOMETPUU Ha 0a30BOM ypOBHE,
UCXO/JIs U3 HE MeHee 68 yueOHbIX YacoB B y4eOHOM T'OJTy, BCETO 3a TPHU I'ojia O0yUeHHUs
— He MeHee 204 Jacos.

COLEP)KAHUE YUYEBHOI'O KYPCA «I'EOMETPU»
7 KIIACC

HavanbHble noHatus reoMerpuu. Touka, npsMas, OTpE30K, JIyd. Yros. Buasl
yriioB. BeprukambHble W CMEXHBIE yrubl.  buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U EPIEHINKYISIPHOCTD MPSMBIX.



*CummMerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUHM™*?,

[IpuMepbl CHMMETPHH B OKPYKAIOLIEM MUPE.

*OCHOBHBIE ITOCTPOCHUS C MOMOILBIO IIUPKYJIS U TUHEHKU™.

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpuca, ux cBoicTBa. PaBHOOEIpeHHBII
Y PAaBHOCTOPOHHUM TPEYTrOJIbHUKHU. HEpaBEeHCTBO TpEYroNbHUKA.

CBoiicTBa U NMPU3HAKU PAaBHOOEAPEHHOTO TpeyroynbHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M MpPU3HAKU MapajuiebHbIX NpsAMbIX. CyMMa yIJIOB TPEYroJdbHUKA.
Buenrnue yribl TpeyroiabHUKa.

[IpssMOyroJibHBIA ~ TpeyroiabHUK. (CBOHCTBO MEAUAHbl MPSIMOYTOJIBHOTO
TPEYroJbHUKA, NPOBEAEHHON K rumnotenyse. [Ipu3Haku paBeHCTBA MPAMOYTOJIbBHBIX
TPEYroJIbHUKOB. [IpsSMOYTONIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOoJblIeM yrie U OOJIbIIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpuueckoe MeCTO TodYeK.* buccekTpuca yria u CepeAUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOYEK.

OKpy»XHOCTb U KpYT, XOpAa U AUAMETP, UX CBOKCTBA. B3anMHOE pacronoxeHue
OKpPY’KHOCTH M TpsiMou. KacartenbHas u cexkymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroj. BrincanHas u onvucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

IJNTAHUPYEMBIE IIPEIMETHBIE PE3VJIbTATBI OCBOEHHMA
®EJIEPAJILHON PABOYEM ITPOI'PAMMEI KYPCA «I'EOMETPU ST»

OcBoenue ydebHOro kypca «l'eomMeTpus»» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OOecredynBaTh JOCTIDKCHHE CICAYIONIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

PacnioznaBaTh n3y4eHHbIE T€OMETPUUYECKUE PUTYPBI, ONIPEACIATh UX B3aUMHOE
pacnojoXXeHue, HU300pakaTh TeoMeTpuyecKue (UTyphl; BBIIOJHATH YEPTEXKH 10
yCIOBHIO 3a/iauu. M3MepsTh JIMHEWHbIE W YTJOBblE BEIMYMHBI. PemaTte 3amauu Ha
BBIYMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYHMH TPEAMETOB B PeaIbHOM
KU3HHU, Pa3MepOB MPUPOJIHBIX OO0BEKTOB. Paznuuarh pasmepbl 3THUX OOBEKTOB IO
MOPSIIKY BEJTMYUHBI.

CTpouTb YEPTEKU K TEOMETPUUYECKUM 33]1a4aM (C UCIOJIb30BAHUEM CMBICIOBOM
OMOPBL: HABOJALIME BONIPOCHI H/WIH allTOPUTMA YUYEOHBIX ACHCTBUN).

[Tonp30BaTbcsd NpHU3HAKAMHM  PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOINTE TOKA3aTENbCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

2 3nech 1 manee * * 0603HAYEHB] TEMBI, H3y4eHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



[lonp30BaTbCAd NPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJHUAHBI, IPOBEAEHHON K TMIIOTEHY3€ IIPSMOYTOJIbHOI'O TPEYTOJIbHUKA, B
pELIeHNN TeOMETPUUYECKHUX 33]1a4 (C UCIOJIb30BAHUEM 3PUTENILHON HATJISIIHOCTHU /WU
BepOaILHOMN OMOPHI).

Onpenensats nNapawiedbHOCTh MPSMBIX C IOMOIIBIO YIIJIOB, KOTOpbIe 00pa3yeT C
HUMHU cekymas. OnpeaensaTs NapajuieJIbHOCTh NPSIMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3amaumn Ha KieT4aToi Oymare.

[TpoBOIUTH BRIUYMCIICHUSI U HAXOAUTH YUCIIOBBIEC U OyKBEHHBIC 3HAUCHUS YTIIOB
B T€OMETPHUYECKUX 3a7a4ax C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX IpU IEPECEUECHUH JBYX
MAPAJUICIIBHBIX MPAMBIX CEKylled. Pemare nmpakTuyeckue 3aauu Ha HAXO0XKICHUE
YIJIOB.

HNmMeTs mpeacTaBiIeHrue 0 MOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@OopMyIMpPOBATh OMNPEAEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPA
OKPY’KHOCTH, IIOJIb30BaThCA UX CBOWCTBAMHU. YMETh IPUMEHATH 3TU CBOWCTBA IPU
pelIeHnH 3a1a4.

OpueHTHpOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
LEHTP OMHUCAHHOW OKpY>KHOCTU. OnepupoBath Ha 0a30BOM YpPOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UTO
CEepEAUHHBIE TEPIIEHINUKYJIAPbl K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAOTCs B OJHOMN
TOYKE.

OpueHTUpOBaTbCA B TNOHATUSIX U ONEpPUPOBaTH Ha 0a30BOM ypOBHE:
KacarelibHasg K OKPYKHOCTH, Te€OpeMa O IIEePIEHAUKYJAPHOCTU KacaTeJbHOU W
paguyca, IpOBEAEHHOIO K TOUKE KaCAHUS.

NmMeTp mnpencrtaBiieHME O MNPOCTEHLINX TI'E€OMETPUUYECKUX HEPABEHCTBAX, HX
ITPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MTOCTPOCHUS C MOMOILBIO [UPKYIS U
JINHENKU.

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTHUKA» 7-9 KJITACCBHI

Heaun n3yyeHus yueOHOro Kypca

B coBpeMeHHOM ITU(PPOBOM MHUPE BEPOSITHOCTh M CTATUCTUKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX NMPUIOKCHUN, TaK U UX
ponu B oOpa3zoBaHuu. KaxkbIi YEIIOBEK MOCTOSHHO MPUHUMAET PEIICHHUSI HA OCHOBE
UMEIOIINUXCS Y HETO JaHHBIX. A st 000CHOBAaHHOTO MPHUHSTHUS PEUICHUS B YCIOBUSX
HEJOCTaTKa WM U30bITKa HWH(pOpMAIu HEOOXOIMMO B TOM YHUCIE XOPOIIO
c(OpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MEBIIUICHHE. IMEHHO TOATOMY
OCTPO BCTaja HEOOXOIMMOCTh C(OPMHPOBATH Yy OOYUYaAIOIIUXCS, B TOM YHUCIE
obyuaroruxcst ¢ 3[1P, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B CeOS B
Ka4eCTBE HEOTHEMJIEMOW COCTABJISIFOINCH YMEHHE BOCIPHHUMATh M KPUTHYCCKH
aHAJTM3UPOBaTh MH()OPMAIUIO, TPEJACTABICHHYIO B Pa3lMYHBIX (opMax, TOHUMATh



BEPOSITHOCTHBIA XapakTep MHOIMX pEATbHBIX MPOLIECCOB M  3aBUCUMOCTEM,
IPOU3BOJUTH IPOCTEUIINE BEPOSATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLKIIAMU cOOpa, aHalu3a U MPEACTABICHUS aHHBIX U3 Pa3In4HbIX chep KU3HU
00111ecTBa ¥ TOCYJapCTBA MPUOOIITAaeT 00yJaromMXcsl K 00IECTBEHHBIM HHTEPECaM.

B crpykrype mnporpamMmbl yuyeOHOro Kypca «BeposTHOCTb M CTaTHCTHKa»
OCHOBHOM IIKOJIbBI BBIACJICHBI CIEAYIOIINE COIAEPKATEIBHO-METOINYECKUE JINHUHU:
«IIpencrapieHre JaHHBIX U ONKUCATENbHAS CTATUCTUKAY; « BEpOSITHOCTEY»; « DJIEMEHTHI
KOMOMHATOpUKNY; «BBeaeHue B Teopuio rpadony.

Copnepxxanne nuHuM «lIpencraBieHre JaHHBIX U ONUCATEIbHAs CTATUCTHKA»
CIIy’KUT OCHOBOH 151 hOpMUPOBaHUS HABBIKOB PabOTHI ¢ MHPOPMAIIUEH: OT YTCHUS U
MHTEpIpeTaluy HWH(OPMALUY, TPEICTaBICHHONM B TalOiuIax, Ha AUarpaMMax H
rpadpukax g0 cOopa, MpEACTaBICHUS M aHaIM3a JaHHBIX C MCIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpeAHUX M paccenBaHus. Pabortas ¢ maHHbIMH,
oOyuaronuecst ¢ 3[1P ydarcst cuMThIBaTh U UHTEPIIPETUPOBATH JTAHHBIC, BBIABUTATD,
apryMEHTUPOBaTh M KPUTHUKOBATh MPOCTEHIINE TUNOTE3bl, Pa3MBILUIATh Haj
(akTOpamu, BBI3BIBAIOLIMMUA HW3MEHYMBOCTb, W OILICHMBaTh MX BIMAHHE Ha
paccMaTpUBaeMbIe BEIMYHUHBI U TPOLECCHI.

NHTYyUTHBHOE NpPEACTABIEHHUE O CIYyYalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JIJISl N3yYECHUS
Teopun BeposTHOcTel. bonpiioe 3nauenue s oOydaromuxces ¢ 3IIP 3nech umeror
IIPAKTUYECKHUE 3a/laHHs, B YaCTHOCTH ONBITHI C KJIIACCHYECKHMMH BEPOSTHOCTHBIMU
MOJCIISIMH.

[ToHsiTue BEPOSTHOCTHM BBOAMTCS Kak Mepa NpaBIONOA00us CIy4yailHOro
coObiTud. [Ipn uzydenun kypca obyuatouguecs ¢ 3IIP 3HakoMsATCS ¢ MpocTeHIIMMU
METOJAMHM  BBIYHCIEHUS BEPOATHOCTEH B  CIy4allHBIX O3KCIEPUMEHTaX C
PAaBHOBO3MOXKHBIMHM  DJIEMEHTAPHBIMU  HCXOJAMM, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMHA CTaBUTh M pelmaTrh Oojee CIOoXHbIE 3agadd. B Kypc BXOAST
HayalbHbIE MPEJICTABICHUS O CIy4alHBIX BEJIMYMHAX M HUX  YHUCJIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMH ONEPALMSIMU HAJ MHOXECTBaMH,
paccMaTpUBAalOTCSl NPUMEpPbl NPUMEHEHMsS U1 pEelIeHus 3aJad, a TaKxKe
MCIOJIb30BaHUs B APYTUX MAaTEMAaTHYECKUX Kypcax M y4eOHBIX ITpeIMeTax.

MecTo y4eOHOTr0 Kypca B y4eOHOM ILIaHe

B 7-9 knmaccax umsyuaerca Kypc «BepoOATHOCTh M CTaTHUCTHUKA», B KOTOPBIU
BXOAAT pazgensl: «lIpeacTaBieHre JaHHBIX W ONMCAaTeNbHAs CTATUCTHUKAY;
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKIY; «BBeeHue B Teopuio rpadoBy.

Ha u3ydenne maHHOro Kypca OoTBOAMT 1 ydeOHBIM 4yac B HENEIIO B TCUCHHUE
KaXxxJ10ro roga o0ydeHnus, Bcero 102 yueOHbIX Jaca.



COHEPXAHUE YUYEBEHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7 KIIACC

[IpencraBnenue NaHHBIX B BUJIE TaOJIUL, AUarpamMm, rpadukoB. 3amnojHEHUE
TaOJIUII, YTEHUE U TIOCTPOCHUE AHarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peaibHBIX IpolieccoB. M3Bieduenre nHPpopMaluuu U3 auarpamm u
Ta0IMIl, UCTIOIB30BAHUE U MHTEPIPETALIMS TaHHbIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTHdeckoe, MeJMaHa, pa3Max,
HauOoJbIllee M HaWMEHbIIee 3HAuYeHHS Habopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CnyuyaliHbIN DKCIIEpUMEHT (OMBIT) U Cciay4yaiiHOe coObITHE. BeposTtHocTs u
gacToTa. PoJIb MaOBEPOATHBIX U TPAKTUIECKU JOCTOBEPHBIX COOBITHI B PUPOJIC U B
oOmectse. MOHETa M UTPaIbHAS KOCTh B TEOPHHU BEPOATHOCTEH™>,

*T'pad, BepmmHa, pedpo. CreneHs BepmmHbl. Yucio pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenue o csa3Hoctr rpada. llenu u nukiel. [TyTtu B rpadax.
O6xoxa rpada (iepoB nyTh). [IpeacraBnenue o0 opueHTUpOBaHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB™.

IINIAHUPYEMBIE ITPEJIMETHBIE PE3VYJIBTATBI OCBOEHU
CDEJIEPAHBHOﬁ PABOYEH ITPOI'PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA»

[IpeameTHBIC PE3yNIBTATHl OCBOCHHS Kypca «BeposTHOCTh U cTaTUCTHKa» B 7-9
KJIACCax XapaKTEPU3YIOTCS CIEAYIOIINMUA YMEHUSAMMU.

7 KIIACC

Uutath wuHpOpMAIMIO, TPEACTABICHHYIO B TaOJMIIaX, HA JUarpaMMax;
MPEACTABISATh JIaHHbIE B BUJE TaOMUIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC
(cToybuaThie) U KPYTrOBBIC) IO MAacCCHBaM 3HAYEHUHN (C MCTOJIb30BAHUEM 3PUTEIHHOMN
HarJISHOCTH W/WIM BepOaJbHOM OTIOPHI).

OnuceiBaTh W UHTEPIPETUPOBATH  pEAbHBIE  YKCIOBHIE  JIAHHBIEC,
MIPEACTABICHHBIC B TAOIMIIAX, HA AUArpaMMax, rpadukax.

OpueHTHPOBATHECSI B TOHATHSIX W ONEpUpPOBATH MMHU Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIecKoe, MearuaHa, HanOoIbIlIee U HAUMEHbIIIee 3HAYCHHUSI, pa3MaXx.

NmMeTs mnpencraBieHUWE O CIy4yalHOM HM3MEHYMBOCTM Ha IpPHUMEpaxX ILEH,
(GU3NYECKUX BETWYMH, AHTPOIIOMETPUYCCKUX JaHHBIX; WMETh IIPEICTABICHUE O
CTaTUCTUYECKON yCTOMYHUBOCTH.

3 3nech u manee * * 0603HAYEHBI TEMBI, H3yYEHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



TEMATHUYECKOE IINTAHUPOBAHUE
TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 kaacc (ae menee 102 u)

Ha3Banmue
pasnena (TemMbl)
Kypca (4uciao

OcHoBHOe cogepkaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4al0IMXCS

4acoB)
Yucna u [ToHsiTHE palMOHATBEHOTO YHUCIIA. CucreMaTH3UPOBATH U 000ralIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHUS. ApudmeTnueckre JEHCTBUS C palMOHAIBHBIMU YHCIAMU. |U AECATUYHBIX IPOOSX.
PanuonanbHbIe CpaBHeHue, yIOpsSA0YNBaHUE PAlMOHAIBHBIX YHCET. CpaBHMBATBH H YHOPSAI0YMBATH APO0OH, IPeOOPa30BbIBas MPH
1 () ] CremneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM. HEOOXOJMMOCTH  NIECSITUYHBIE JpoOW B OOBIKHOBEHHBIE,

(25 )

Pemenre ocHOBHBIX 3a7a4 Ha JAPOOH, MPOIEHTHI U3 peaTbHOI

MPaKTUKH.
[Ipu3Haku  JOENMMOCTH,  pa3lOKEHUs
HATypaJIbHBIX YUCEIL.
PeasibHbie 3aBUCHUMOCTH. [Tpsamas
HPOIOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

" oOpaTHas

OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B OCCKOHEYHYIO
JECATHYHYIO IPOOB.

IIpumeHssT  pa3HOOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYMCJICHUS 3HAYEeHUH APOOHBIX BbIPAXKEHUI, CONEPKAIINX
OOBIKHOBEHHBIE W  JCCATUYHBIC JpOOW: 3aMEHSTh IpH
HEOOXOMMOCTH  JECATHYHYIO  JIpOoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JICCATUYHOM, MPUBOJUTH BBIpaKeHHE K (opme,
HanOonee yHOOHOM i BBIYUCICHHH, MpeoOpa3oBHIBATH
JIpOOHBIC BBHIPAKCHUS HAa YMHOXCHHE W JICJICHUE JCCATHYHBIX
Ipo0eid K JEHCTBUAM ¢ IENIBIMU YUClIaMU (TP HEOOXOAUMOCTH C
HaIpaBJISAIONIECH TOMOIIIBIO).

IIpuBoANTHL YHCI0BbIe M OyKBeHHbIe NMPUMEPbI CTEIECHU C
HATypaJbHBIM TOKa3aTeleM, OOBSCHSS 3HAUYCHHUS OCHOBAHHSI
CTETIEHU U TOKa3aTelsl CTEeNEHU, HaXOIUTh 3HAUCHUS CTeTeHeH

Bua a" (a — mr000€ parnroHaIBLHOE YHCII0, N — HATypalbHOE
YHCII0) C OTOPOI Ha CIPABOYHYIO MH(GOPMAITHIO.

I[ToHuMaTe CMBICT 3amHMCH OOJBIIMX YHCEJ C IOMOIILIO
AeCATHYHBIX Apo0el M cTeneHel 4yncaa 10, IpUMEHATH UX B
peajibHbIX CUTYalMsIX.




IpuMeHsITH IPU3HAKYU JIETUMOCTH, PA3JIOKEHHUS Ha MHOXKHUTEIH
HaTypaJIbHbIX YHCEIl.

Pemars npocreiiiue 3aga4u Ha 4acTH, IPOLEHTHI, IPOIIOPLUH,
Ha HaXOXKJeHUE APoOH (MPOIICHTA) OT BETMYUHBI U BEJTMYUHBI IO
e npobu (TporeHTy), 1podu (TIPOIeHTa), KOTOPBIA COCTABIISET
ogHa BemuuuHa or  apyrod. IlpuBoauTh, paszdéupars,
OIIEHUBATDH PA3JIMYHBIC PEUICHHUS, 3aMUCH PEIICHUH TEKCTOBBIX
3ajad.

Pacno3HaBaTh M 00BSICHSITD, OTUPASICh HA ONIPENIEIICHUS, IPSIMO
MPOMOPLUOHANIbHBIE u o0OpaTHO PONOPIUOHATILHBIE
3aBHCUMOCTH MEXy BEIMYMHAMU; MPHBOIUTH MPUMEPBI STHX
3aBHCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemate mpocreiiline mpakTHKO-OPMEHTHUPOBAHHbIE 3a1a4Hd
Ha  Japo0dW, TNPOUEHTbI, TMNPAMYKW H  O0OpaTHYIO

NPONOPIUOHATBHOCTH, IPOTOPIUH.

Auredpanyeckue
BBIPAKeHU s
(27 9)

bykBeHHbIe BbIpakeHus. [lepeMennsle. JOITyCTUMBIE 3HAYCHUS
nepeMeHHbIX. DopMyIIbI.

[IpeoOpazoBanne OYKBEHHBIX BBIPKEHHM, PACKPBITHE CKOOOK
Y TIPUBE/ICHUE NTOT0OHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.
MHOTrO4JICHHEI. Crnoxenue, BBIYMTAHUE, YMHOKE€HHE
MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3noskeHne MHOTO4JICHOB HA MHOKUTEIIH.

OBanagern Ha 0azoBoM YPOBHeE anreOpandyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, MPUMEHSTH €€ B Ipolecce
OCBOCHHMS y4eOHOTO MaTepuaa.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKCHMH INPH 3a/JaHHBIX
3HaYeHUAX OYKB; BHIIIOJIHSATH BHIUMCICHUS 110 GOpMYyIIaM.
BbINOJIHATHL IPE0OPa30BaHUs LEIO0T0 BbIPAKEHUSI B MHOIOWIEH
NPUBEJCHUEM MOJAO0OHBIX CIIaraeMBbIX, PACKPhITHEM CKOOOK.
BbINOJHATH yYMHOXEHHE OJHOYJIEHa Ha MHOIOWIEH W
MHOTOWJIEHa Ha MHOTOYICH, MPUMEHSITh (HOpMyJbl KBajapaTa
CyMMBI M KBaJpaTa pa3HOCTH C ONOPOM Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcylecTBAATh PA3JIOKEHUE MHOTOWICHOB HAa MHOMKHUTEIU
nyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTEJS, TPUMEHEHUS
dbopMyIBl  pa3HOCTH  KBAApPaToB, (OPMYT  COKpPAIMEHHOTO
YMHOXXEHHS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJISl  PELICHMUS
pa3MYHBIX 33724 U3 MAaTEMAaTUKHU, CMEXHBIX IMPEIMETOB, U3




peanbHOMN IIPAKTUKH.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTUA MAaTEMATUKHU.

YpaBHeHus
U HepaBeHCTBA
(20 v)

VYpaBHeHue, npaBuiia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTh YPABHEHU.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON

MIEpEMEHHOM, pelICHNUE JTMHEUHBIX YpaBHEHUN. Penenne 3agau
C IOMOIIBIO YPaBHEHUH.

*JIuneiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €0 rpaduk™.
Cucrema JIByX JIMHEWMHBIX YPAaBHEHHU C JBYMsl NEPEMEHHBIMHU.
Pemenue cucreM ypaBHEHUW CIMOCOOOM TIOJCTAaHOBKH |
CIIOCOOOM CIIOKCHHS.

PemaTh n1uHENHHOE YpaBHEHHE C OJTHON IIEPEMEHHOU, IPUMEH S
NMpaBuJIa Nepexoa OT HCXOJHOTO yPaBHEHUS K PAaBHOCUIIBHOMY
emy Oonee mpoctoro Buza. [IpoBepsiTh, SBISETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPABHEHUS.

[oa0upars mpuMepbl Map YUCEN, SABISIOIIMXCA PELICHUEM
JMHEHMHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JIMHEHHOTO
YPaBHEHMsI C JBYMs IEpEeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCITIOJIb30BAaHUEM CMBICIIOBOI OIOpPHBI); TMONB3YACH TpaduKoM,
NPUBOIUTH MPUMeEPbI PELICHNUS YPABHCHMUSL.

HaxonuTh pelieHme CUCTEMBI IBYX JIMHEMHBIX YPaBHEHHUM C
JIBYMSI TIGPEMEHHBIMHU C OTIOPOH Ha aJITOPUTM YUE€OHBIX ICHCTBUIA.
CocTaBJifITh U pelIaTh YPaBHEHUE WINM CUCTEMY YPABHEHHH 110
YCIOBUIO 33Ja4d, HWHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IOJYyYEHHBIH pe3yiapTaT C ONOpOM Ha
BOIPOCHBIH IJIaH.

Koopaunarsi
U rpadukm.
DyHKUMH
(24 9)

Koopaunata Touku Ha mnpsMoil. YHCIOBBIE TNPOMEKYTKH.
PaccTosinue Mexay 1ByMsl TOUKaMH KOOPIMHATHON MIPSMOU
[IpssMoyronpHas cucremMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepst
rpaduKoB, 3aJaHHBIX GopMynamu. UTeHne rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue Qynkmuu. I'padux dyakumu. CBoicTBa (QYyHKITHH.
Jlunetinast  ¢ynkuus. IlocTpoenue rTpaduka JTUHEHHOM
byukuuu. I'paduk pynkmun y = kx + b,

HN3o6paxkaTs Ha KOOPJAMHATHOU IpsAIMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
WHTEPBAJIBL; 3aMMCHIBATh UX HA allreOpandeckoM si3bIKe.
OTMeyaTh B KOOPAMHATHOM IIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJMHATaM; CTPOHUTH TpapUKHd HECIONKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (QopMyJamMH, B TOM YHUCJIE C MOMOIIbIO HHPPOBBIX
1a0opaToOpUid.

I[IpumeHsiTh, M3y4YaTh NPEHMYIECTBA, HHTePNPETHPOBATH
rpaduveckuii crocod MpeACTaBIeHUs U aHaIM3a pa3HooOpa3HOH
YKU3HEHHOW MH(POPMAIIHH.

OcBanBaTth Ha 6a30BOM YpOBHE NOHATHE (PYHKIIUH, OBJIA/IEBATh
(G YHKIIMOHATLHON TEPMHHOJIOTHUEH.

Pacno3HaBath JuHElHY0 QyHKIUIO Y = KX + b, onmuceiBaTh
e€ CBOWMCTBA B 3aBUCUMOCTH OT 3Ha4eHUi Kod(dumreHToB K u b




(mpr HEOOXOAMMOCTH C OIIOPON Ha aITOPUTM IMPABUIIA).
Crpours rpaduku TuHeHONW QyHKIMH, QyHKIMU Y = KX + b
Hcnoab3oBaTs mug)poBbIe pecypebl Ul IOCTPOCHUS IpapUKOB
GYHKIMA 1 U3yYEHHUS UX CBOMCTB.

[IpuBoguTE HpUMEpPHI JIMHEHMHBIX 3aBUCUMOCTEN B PEANBHBIX
poueccax U sIBJICHUSIX.

IloBTOpPEHME
" 00001IeHUE
(69)

IIoBTOpEHHE OCHOBHBIX NOHATUM M METOJOB Kypca 7 Kiacca,
000011IeHE 3HAHUIA.

BbiOnparh, NpPUMEHATH CHOCOOBI  CPaBHEHUS  YHCEIL,
BBIYUCIICHU, npeoOpa3oBaHUM  BBIPOKEHUW,  PEHICHUS
YpaBHEHHI MTPU HEOOXOIUMOCTH C HANPABJIAIONIECH TOMOIIBIO.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBHI H
CaMONPOBEPKY pe3yibTaTa BBIYUCICHHUH, MNpeoOpa3oBaHUH,
MTOCTPOECHU.

PemaTh npocreiimme 3a1a4u U3 peaabHOMN )KU3HU, IPUMEHSATH
MaTeMaTHYeCKHe 3HAaHWsl U1 DPEIIeHUs 3amad U3 JPYTHUX
IIPEIMETOB.

Pemars mnpocreiiliMe TEKCTOBbIE 3a1a4M,
BBIOMPATH CIOCOOBI PELIECHUS 3aa4H.

CPaBHHUBATD,

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

7 knace (He MeHee 68 u)

Ha3Banmue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOe cogepkaHue

OcHoBHbBIE BU/BI 1eSITeJILHOCTH 00y4aI0IINXCS

4acoB)
IIpocreiimme [Tpocreiimue reoMmeTpruuecke 0ObEKThI: TOUKH, MIPsIMbIE, Ty4H | POPMYJIMPOBATH OCHOBHBIC MOHSATHUS U ONPEICICHHUS.
reoMeTrpu4yecKue Y YIJIBl, MHOIOYI'OJIBHUK, JIOMAHas. Pacno3sHaBaTh  HM3y4YCHHbIE  Te€OMETpUYECKHE  (UTYPHI,
durypsi CMeXHbIEe U BEPTUKAIbHBIEC YIIIBI. ompeaeasATh UX B3aUMHOE pAaCIHOJIOKEHUE, BBIMOJIHSITH

H HX CBOMcTBAa.
HN3mepenue

Pabota c mpocrefimmmu yeprexxamu.
W3MmepeHue JMHEHWHBIX W YIJIOBBIX BEIWYUH, BBIYHCICHHE

4yepTEéX MO YCIOBUIO 337aud (C MCIOJb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSIIME BOMPOCHl W/WIM aNrOpuUTMa Y4eOHBIX




reOMETPUICCKHUX

BeJIUYHH
(14 4)

OTPE3KOB U YIJIOB.
[lepumerp ®W  TUIOIIANb
HNpSAMOYTOJIBHUKOB.

buryp, COCTaBIICHHBIX W3

JeHUCTBHI).

IIpoBoauTH IpOCTENIIINE NOCTPOEHUS C TOMOILIBIO LIUPKYJISA U
JIMHEUVKH.

N3mepsaTh JIMHEWHBIE U YTIIOBBIE BETUYNHBI TEOMETPUUECKHUX U
NPaKTUYECKUX OOBEKTOB.

OmnpenenssiTh «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX pPa3MEpOB.

Pemath 3a1aun Ha BBIYMCIICHHE JUIMH OTPE3KOB M BEIWYUH
YTJIOB.

PemaTh 3a/1a4u Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢buryp.

IIpoBoauTh KiIaccu(PUKALMIO YTIIIOB, BBIYUCIATD JIMHEHHbIE U
YIJIOBBIE BEJUYMHBI, MPOBOAHTH HECJI0KHBbIe HEOOXOIMMBbIC
JI0OKa3aTeJIbHbIE PACCYKICHHUS.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS FeOMeTPHH.

TpeyrojibsHukun
(22 g)

[lomssiTie O  paBHBIX TPEYrOJIbHUKAX W  IIEPBUYHBIC
NpPEICTaBICHUS O PAaBHBIX (KOHTPY’HTHBIX) ¢urypax. Tpu
IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.

[Ipy3Haku  paBeHCTBa  IPSIMOYTOJIBHBIX  TPEYTOJbHHUKOB.
CBOHCTBO MeAMaHbI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeApeHHBIE 1 paBHOCTOPOHHUE TPEYrObHUKH. [Ipr3HaKu
U CBOMCTBA PaBHOOEPEHHOIO TPEYroJIbHUKA.

[IpoTuB OGonblIeii CTOPOHBI TPEYTOJBLHUKA JICKUT OOJBIIHIA
YTOJL

IIpocreiiine HEpaBeHCTBA B T€OMETPHHU.
TpeyroyibHUKa. HepaBeHCTBO TOMaHOW™.
[IpssMOyTONBHBIA TPEYroNbHUK C yriioMm B 30°.
[IepBble TOHATHA O 10KA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHcTBO

Pacno3HaBaTh Mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTekax (C ykKa3aHMEM INPHU3HAKOB) NMPU HEOOXOAMMOCTH C
BHU3yaJIbHOW OMOPO.

BoiBoauTh  ciencTtBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PaBEHCTB TPEYTOJIbHUKOB.

DopmMyaMpoOBaTh OIpeeIeHUs: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYrojbHUKA; CEPEeIMHHOTO MepHeHANKYspa

OTpe3Ka; TepuMeTpa TPEYroilbHUKA MPU HEOOXOIUMOCTH C
ONOPOI Ha AITOPUTM TpPaBHIIA.

®opmyaupoBaTh CBOWCTBA U TPU3HAKU PaBHOOEIPEHHOTO
TpeyrojbHHUKa.

CTpouTh YepTEXH, peliaTh 3a4a4H C TOMOLIbIO HAXOXKIACHUS
PaBHBIX TPEYTOJIbLHUKOB.

IIpumeHsATH MIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 3ajJadyax (C HCIOIb30BAaHHUEM CMBICIOBOI
OTIOpBI: HABOJSIIME BOMPOCH H/MIM AITOPUTMAa y4eOHBIX




JeHUCTBHI).

Hcnons3oBaTh LUQPOBBIE PECYpPCHl UISi  HCCJIEA0BAHMSA
CBOWCTB M3y4aeMbIX UTyp.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHSI FEOMETPUH.

IHapaJjureabHblie [lapannensHble mIpsAMble, UX cBoWcTBa. Hakpecr nexamue,| @opMyJupoBaTh  NOHATHE  IAPAUIEIBHBIX  IPAMBIX,
npsiMblie, cymma COOTBETCTBEHHBIC M OJIHOCTOPOHHHUE YTJIbI (00Opa30BaHHbBIE TTPH | HAXOAUTH NMPAKTHYECCKUE TIPUMEPHI.
YIJIOB MEepPECCUCHUH MapaIeNIbHBIX MPSIMBIX CEKYIIEH). H3yuaTh CBOMCTBa YrioB, 0Opa30BaHHBIX NPH NEPECeUCHUH
TPeyroJbHUKA [Ipyu3Hak  mapamIeNbHOCTH  MOPSIMBIX  YE€PEe3  PaBEHCTBO | ApaUICNIbHBIX MPSIMBIX CEKYIIEH
(14 v) pacCTOSTHUN OT TOYEK OAHOU IPSMOM O BTOPOU IPSIMOM. IIpoBoauTs nokasarenbcTBa. PopmMyHpoOBaTh Teopemy
CyMmMma yriioB TpeyrojibHUKa 1 MHOTOYTOJIbHUKA. MapajuleIbHOCTA  JABYX NOPSMBIX C  TOMOIIBIO  YIJIOB,
Bremnue yrisl TpeyrojbHUKa 00pa30BaHHBIX MPH TEPECEUCHUU HTUX TPSAMBIX TPETher
MPSMOM.
Bourumcasite CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTh uncioBbie W OyKBEHHBIC 3HAYCHHSI YIJIOB B
FEOMETPUUYECKHUX 3a/1auax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEI PA3BUTHS T€OMETPHUHU.
OKpYy:KHOCTH OKpy»XHOCTb, XOpPJIbl U IUAMETPHI, UX cBoWcTBa. KacarenbHas k | @opMyJIMpOBaThL  ONpedeJieHUsi:  OKPYXXHOCTH,  XOpAbI,
U KpYT. OKpYyXHOCTU. OKpY)XHOCTb, BIIMCaHHas B yroy. *IloHsaTHe o|nuaMerpa M KacaTelpHOM K OKpyxkHOcTH. H3y4yaTh uX
I'eomerpuueckue |[I'MT, npumeHenue B 3amauyax. buccekrtpuca m cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NMOCTPOEHUS NEePHEHAUKYIISIP KaK TEOMETPUUYECKHE MECTa TOUEK™. HccanenoBarb, B TOM 4UCIIE HCHOJb3YS HU(POBBIE Pecypcehl.
(14 4) OKpYXKHOCTh, ONHCAHHAs OKOJIO TPEYroJibHUKa. BriucaHHas B|OKpPY>XKHOCTh, BIIMCAHHYIO B Yyroji; IEHTP OKPYXHOCTH,

TPEYTOJIbHUK OKPY>KHOCTb.
[Ipocretinve 3aa4u Ha TOCTPOECHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa [MT nna mokasarenbcTBa TEOpEM O
NepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJIbHUKA U CEPEAHMHHBIX
MEPIEHANKYIISIPOB K CTOPOHAM TPEYroJIbHHKA C TOMOIIBIO
I'MT.*

OBJiageBaTh MNOHATHAMHM  BIIMCAHHOM MW OIIMCAHHOH
OKPY>KHOCTEH  TpEyrojibHUKAa, HAXOAUTh ILIEHTPbl 3TUX
OKPYKHOCTEHN ¢ ONOPOM Ha AJITOPUTM IpaBuIa.

PemiaTh OCHOBHBIE 3aJaYM Ha MOCTPOEHME: yIja, PaBHOIO
JAHHOMY; CEpPEIMHHOTO TEPIEHANKYJISApa AAaHHOTO OTPE3Ka;




OpsIMOM,  NPOXOIAIEH  4Yepe3  JaHHYl0  TOYKy U
NEePIEHANKYIISIPHON JaHHOW TpsIMO; OMCCEKTPHUCHI JaHHOTO
yria; TPEYrojbHUKOB IO pA3IUYHBIM 3JEMEHTaM IpHU
HEO0OXOUMOCTH C HAMPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHs T€OMETPHH.

IoBTOpEHME,
00001IeHnE
3HAHMH
44)

[ToBTOpenre W 0000IIEHHE OCHOBHBIX TMOHATUA W METOIOB
Kypca 7 Kiacca.

Pemiath 3agayum Ha IOBTOPEHHUE, WUIIOCTPUPYIOIIME CBS3H
MEXy pa3IMYHbIMU YaCTAMHU Kypca.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 kaacc (He meHee 34 1)

Ha3zBpanue
pasnesa (TemMbl)
(4ucy10 YacoB)

OcHoOBHOe coep:kaHue

XapakTepucTHKA 1eITeJIbHOCTH 00yYA0 M XCS

IIpencraBienue
JTAHHBIX
(7 9)

[IpeacraBnenne maHHBIX B Tabnumax. [IpakTudeckue
BBIUMCIICHHMS 110 TaONMYHBIM JaHHBIM. VI3BicdueHue U
WHTEpIpeTaus TabauyHbIX AaHHBIX. [IpakThdeckas paboTa
«Tabnuus.

I'paduveckoe mnpencraBieHWe ITaHHBIX B BHAC KPYTOBBIX,
CTOJOUKOBBIX (CTONOUYATHIX) quarpamm. UTeHne U MoCTpOoeHHE
nuarpamm. [IpumMepsr nemMorpadudeckux auarpamm.
[TpakTuyeckas padora «/luarpaMmMeD.

OcBauBaTh Ha 0a3oBoM YPOBHe C1oco0bI
MPEJICTABICHUST CTATHUCTUYECKUX MAHHBIX M YHCIOBBIX
MacCHMBOB C TIOMOHIIbIO TaOaUI[ W JAMarpaMM C
UCIIONIb30BAHUEM  aKTYalIbHBIX W  BAXKHBIX JAHHBIX
(memorpaduaeckue JaHHBIC, MIPOM3BOJICTBO
MIPOMBIIUIEHHON M CEJIBCKOXO3SIMCTBEHHON MNPOIYKLIHH,
0OIIIeCTBEHHBIC U TIPUPOHBIC SBICHHS).

H3yuars Meroabl paboTel ¢  TAONUYHBIMH |
rpaduuecKuMU TPEJCTaBICHUSIMA JAHHBIX C MOMOUIBIO
U(PPOBBIX PECYPCOB B XOJ€ MNPAKTUYECKUX paboT (c
HaIPaBJISIONIECH TOMOIIIBIO).




OnucareabHas
CTATHCTHKA
84)

Yucnossie Habopbl. CpenHee apudMeTHndecKoe.

Menuana 9iciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[TpakTuueckas paborta «CpeqHue 3HAUCHUS.

Haubonpiiee u HamMeHbIIEE 3HAYEHUS YHUCIOBOTO Habopa.
Pazmax.

OcBauBaTp Ha 0a30BOM YpOBHe NOHSATHS: YMCIOBOH
Habop, Mepa IEHTPAIbHOW TEHACHIIMHK (Mepa IIEHTpa), B
TOM YHCJIe CpeHee apudMeTnieckoe, MeiuaHa.
OnucpiBaTh CTAaTHCTUYECKHUE JIaHHBIE C IIOMOIBIO
cpeaHero apupMeTHYecKoro ¥ MeAuanel. PemaTs 3amaun
(c WCTOTB30BaHUEM 3PUTEIBHOW HATJSTHOCTH W/WIH
BepOAIbHOM OTOPHI)

N3yuarh cBOMCTBA CPEIHHUX, B TOM YHCIIE C ITOMOILIBIO
U(PPOBBIX PECYPCOB, B XOJ€ MPAKTUYECKHX PaboT, (C
HaIPaBJISIONIECH TOMOIIIBIO).

OcBauBaTh Ha 0230BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIllee 3HaYeHHsI YUCIOBOTO MAacCHBa, pa3Max.
Pemiarh 3aga4un Ha BHIOOp croco0a OnMucaHUs TaHHBIX B
COOTBETCTBUM C HPHUPOJIOM MJAHHBIX U  LEIIMHU
UCCIIEIOBaHMSI C HANPABIISAIONICH TOMOIIBIO.

Cayuaitnas
U3MEHYHBOCTh
6w

*CnydaiiHasi ©”3BMEHYMBOCTD (mpumepsl). YacTora 3HaueHUi B
MaccuBe IaHHbIX. [ pynnuposka. ['ucrorpammel.
[TpakTuyeckas padora «CiyyaitHas N3MEHYUBOCTH». >

*OcBanBaTh NOHSATHA: YacTOTa 3HAUYECHUN B MacCCHBE
JTaHHBIX, TPYNIUPOBKA JaHHBIX, TUCTOIPaMMa.

CTpouTh THCTOrPaMMBbI IO 00pa3ILy

OcBauBath rpaduueckue npecTaBleHUus] Pa3HbIX BUIOB
CIy4allHOM W3MEHYMBOCTH, B TOM YHUCJIE C ITOMOLIBIO
U (PPOBBIX PECYPCOB, B X0J1€ PAKTUUECKON pabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, BepunHa, pedpo. [Ipencraienue 3a1aun ¢ MOMOIIBIO
rpada. CreneHp (BaJeHTHOCTH) BepIIMHBL Yucno pébep u
cymmapHas creneHb BepimiuH. Llerms u nuki. Ilyte B rpade.
[IpencraBnenune o cszHocTH Tpada. O6xon rpada (ditepor
nyTh). [IpencraBnenue 00 opueHTHPOBAHHBIX Ipadax.™

*OcBauBaTh noHsATHS: rpad, BepmuHa rpada, pedpo
rpada, CTerneHb (BAJICHTHOCTb BEPIIUHBI), 1IETTb U ITAKII.
OcBauBaTh NOHATHSA: TYTh B rpade, dIIEPOB MyTh,
06xox rpada, OpueHTUPOBAHHBIN rpad.

OO6cy:x1aTh pellieHne 321241 Ha IOUCK CyMMBI CTEIIEHEN
BepIInH rpada, Ha TOUCK 00Xxoja rpada, Ha MOUCK MyTeHl
B OPUCHTHPOBAHHBIX Ipadax ¢ HAMPaBISIOUIEH MTOMOIIBIO.
OcBauBaTh CcHoOCOObI IPEACTABICHUSA 3a4a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPHH BEPOSITHOCTEH, APYTruUx
MpPEeAMETOB C TOMOIIs0 TpadoB  (KapThl, CXEMHI,
DIIEKTPUYECKUE IeNH, (YHKIIMOHATbHBIE COOTBETCTBUS)




Ha npuMepax. *

BepositHOCTB M

*CnyuallHBI OMBIT W CIy4ailHOE COObITHE. BeposTHOCTH U

*OcBanBaTh MOHSITHSI: CIYYalHBII ONBIT U CIy4aiHOE

4yacToTa gactoTa coObITHA. Ponb MalloBEpOSTHBIX W MPAKTUYECKH | COOBITHE, MajOBEPOSATHOE M IMPAKTUYECKH JTOCTOBEPHOE

CJIy4aifHOT 0 JOCTOBEPHBIX COOBITUI B mpupoJe U B oOmecTBe. MoHeTa U | COOBITHE.

co0bITHA UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH. HM3yyaTh 3HAUYMMOCTh MAaJIOBEPOSTHBIX COOBITHII B

49) [TpakTuyeckas padora «YacTora BeIaAeHUS Opiiay.™ npupojie M OOINEeCTBE Ha BaXKHBIX MpHUMEpax (aBapuH,
HECYaCTHBIE clIyJau, 3almTa MepCOHAIBHOMN
uHpOpMaLny, epeaada TaHHbIX ).
HN3yyath poJib KIIACCUYECKHUX BEPOATHOCTHBIX MOJENEH
(MOHeTa, UrpajbHasi KOCTh) B TEOPUHU BEPOSTHOCTEH.
Habawaare W M3y4aTh 4YacTOTy COOBITUH B HPOCTBIX
IKCIEPUMEHTaX, B TOM YHCJIE€ C TOMOILIbI0 LUPPOBHIX
PECYPCOB, B X0/ MPAKTUUECKON pabOThL. ™

O06o00menue, IlpencraBnenne  paHHbIX.  OmnwucarenbHas — craTUCTHKA. | [IOBTOPATH M3YYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB citydyaitHOTO COOBITHSI. 3HAHUU.

(54) Pemars 3agaum Ha NPEACTaBICHNUE U OITMCAHUE TAHHBIX C

MOMOIUIbIO0 M3YYEHHBIX XapaKTEPUCTHK C HaIpaBIsIOLIEH
MOMOUIBIO.

Oo6cyxxaaTh npuMepbI CIIy4alHbIX COOBITHH,
MaAJIOBCPOATHBIX U TPAKTUYICCKH JOCTOBCPHBIX CJIyLIaI\/'IHbIX
COOBITHIA, UX POJIU B MPUPOE U KU3HU YETIOBEKA
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