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MMOACHUTEJIbHASA 3AIIMCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATUKA~

PaGouass mporpamma m@o MaTeMmaTuke I oOydarommuxcsa 5—9
KJIacCOB pa3paboTaHa Ha ocHOBe PenepalbHOTO IOCYyIapCTBEHHOTO
00pa30BaTENBHOTO CTaHJIAapTa OCHOBHOTO 00mIero oOpa3oBaHUS C
y4€TOM UM COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, NMPEABSIBISIEMBIX K
MaTeMaTH4YeCKOMYy  OO0pa3oBaHMIO, W  TpagullUi  POCCHUHCKOTro
oOpa3oBaHHs, KOTOpbIE OOECIEYMBAIOT OBJAJICHUE KIIOUYECBBIMHA
KOMITETCHIIUSIMUA,  COCTaBJISIIOIIUMH ~ OCHOBY  JUISI  HENPEPBIBHOTO
00pazoBaHUs u caMopa3BUTHS, a TaKxe LIEJIOCTHOCTD
OOIIEKYJIbTYpPHOTO, JIMYHOCTHOTO ¥  IIO3HABATEIBHOTO  PAa3BUTHUS
oOyuaromuxcsi. B paboueld mporpaMme y4TEHBI HJICHM M TOJIOKECHUS
Konuenuu pa3BuTusi MareMaTudeckoro obpazoBanusi B Poccuiickoit
®Deneparmmun. B smoxy mmdpoBoit  TpaHCchopmamum Bcex cdep
YEJIOBEUYECKOM  NESITEILHOCTH HEBO3MOXHO CTaTh OOpa3OBaHHBIM
COBPEMCHHBIM YEJIOBEKOM 0e3 0a30BOW MaTEMaTHYCCKOW ITOJTOTOBKH.
Vke B IIKOJIE MaTeMaTHKa CIy>XXHT OIOPHBIM MPEIMETOM JUIs
M3y4eHUsST CMEXHBIX JUCHHUIUIMH, a IIOCI€ IIKOJBI peaJbHOU
HEOOXOJMMOCTBIO  CTAaHOBHUTCS  HENpEpbIBHOE 0Opa3zoBaHUE, YTO
TpeOyeT MOTHOLICHHO 0a30B0if 001Ie00pa30BaTEeIFHON MMOATOTOBKH, B
TOM dYHCJIE€ W MaTeMaTH4YecKOH. DTo oOyCIJIOBICHO TEM, YTO B HAIIH
JHH pacT€T uucio npodeccuii, CBI3aHHBIX C HENOCPEICTBEHHBIM
NIPUMEHCHUEM MaTeMaTHKH: M B cdepe SKOHOMHKH, U B OH3Hece,
U B TEXHOJOTHMYECKUX 00JacCTsIX, M JaKe B T'yMaHHTApHBIX cdepax.
Takum 00pa3oM, Kpyr WIKOJIBHHMKOB, JUIsi KOTOPBIX MaTeMaTukKa
MOJKET CTaTh 3HAYUMBIM IPEIAMETOM, PACIIUPSIETCS.

[IpakTnueckasi TOJIE3HOCTh MaTeMaTHKH OOYCJIOBJIEHAa TEM, YTO
e€é mpenMeToM SABISIOTCA (QyHIAMEHTAJIbHBIE CTPYKTYpHl HAIIETo
MHpa: MPOCTPAHCTBEHHbIC (OPMBI M KOJWYECTBEHHBIE OTHOIICHUS
OT TMpOCTEHIINX, YyCBaMBaeMbIX B HEIMOCPEJICTBEHHOM OIIBITE, 0
JIOCTaTOYHO CJIOXXHBIX, HEOOXOAMMBIX UIS pPa3BUTHS Hay4YHBIX U
NPUKJIAAHBIX uaeld. be3 KOHKpPeTHBIX MaTeMaTHYeCKHUX 3HAHUU
3aTPyJHEHO IOHMMaHHWE MPHHIUIIOB YCTPOMCTBA M HMCIOJIb30BAHMS

COBpPEMEHHO TEXHHUKH, BOCIIpHUSTHE u WHTEpIpeTarus
pa3HoOOpazHOU conuajJbHOMU, SKOHOMHUYECKOM, MOJUTUYECKON
nHpopmanuu,  ManodpdexkTUBHa ~ TMOBCEJHEBHAs  IpaKTHYeCKas

aesaTenbHOCTh. Kaknomy 4enoBeKky B CBOEH JKHU3HH NPUXOIUTCS
BBIMOJHATE Pacdy€Tbl W  COCTABISATH  AITOPUTMBI, HAXOOUTh U
NIPUMEHSATH hopmyIbl, BJaJEeTh  IPAKTUYECKUMU npuémMaMu
FeOMETPUYECKUX M3MEPEHWH W MOCTPOSHUH, 4YWUTaTh HH(OpMAIUIO,
HpEICTaBICHHYO B BUIE Tabui,



auarpaMM U rpadUKOB, JKHUTh B YCIOBHUSX HEONPEHCIEHHOCTH |
IMIOHUMATh BEPOSITHOCTHBIM XapaKTep CIIy4alHBIX COOBITHH.
OMHOBpPEMEHHO C pacmupeHreM cdep NpUMEHEHUs] MaTeMaTHUKH B
COBpEeMEHHOM  obmiecTBe  Bc€  Oojiee  BaXHBIM  CTaHOBUTCS
MaTeMaTHYSCKHI CTHIIBb MBIIIUICHHUS, MPOSIBIISTIO LU CA B
OHpeHeHéHHBIX YMCTBCHHBIX HaBBbIKaXx. B npouecce U3YyUYCHUA
MaTEeMaTHKH B apceHajl NMpUEMOB M METOJOB MBINUICHUS 4YeJOBEKa
€CTECTBEHHBIM 00pa3oM  BKIIOYAIOTCS HWHIYKOUS MW JASIyKLHS,
0000I11IeHNe M KOHKpETH3allus, aHaJM3 M CUHTE3, KiIacCu(pHKaIus H
CHCTeMaTH3aLus, abcTparupoBaHue u AHAJIOTHS. OOBeKTHI
MaTEeMaTHYSCKUX YMO3aKJIIYCHUH, MpaBHIa HX KOHCTPYHUPOBaHHS
pPacKpBIBAIOT MEXaHW3M JIOTHYECKUX I[OCTPOSHUH, CHOCOOCTBYIOT
BbIpaboTKe yMeHHus (OpPMYJIUpPOBaTH, OOOCHOBBIBATH W JOKa3bIBaTh
CY)KIICHHS, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE MbIIUICHHE. Benymas

ponb NIPUHAAJICKUT MaTEeMaTHUKE u B popmupoBannm
QJIFOPUTMUYECKON KOMIIOHEHTBHl MBIIJICHUS W BOCIMTAaHUM YMEHUM
JeHCcTBOBaTh MO  3aJaHHBIM  aJrOpUTMaM, COBEPHIEHCTBOBATH

HU3BECTHBIC U KOHCTPYHpPOBATh HOBBIC. B mpoliecce perieHus 3amady —
OCHOBOIl y4yeOHOIl neATeIbHOCTH Ha YypoKaX MaTeMaTHUKH —
pa3BHBAIOTCA  TaK)Ke  TBOpYecKas W  NpPUKIATHAsT  CTOPOHBI
MBIIIICHUS.

OOyyenue wmaremaTtuke JaéT  BO3MOXXHOCTh  pa3BuUBaTh y
o0ydJaromuxcsi TOYHYIO, PAaUOHAIBHYI0O M HHGOPMATUBHYIO peEUb,
yMeHHe oTOupaTh HamOoJiee MOAXOASAIINE I3BIKOBBIC, CHMBOJINYECKHE,
rpaduyuecKie cpeicTBa A BBIPAKEHHUS CYXXKICHUH M HarJISAHOTO HX
MpeICTaBICHUS.

Heo6xomumMbIM  KOMIIOHEHTOM OOINEeH KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHMHU SIBJISIETCSI OOIee 3HAKOMCTBO C METOJaMH ITO3HAHUsI
JNIECTBUTEIBHOCTH,  MPEACTaBICHWE O  TpeAMeTe H  METoaax
MaTeMaTHUKH, HX OTJIWYMI OT METOJOB JAPYTIHX €CTECTBEHHBIX U
ryMaHUTapHBIX HayK, 00 OCOOCHHOCTSX NHPUMEHEHHS MaTeMaTHUKH IS
pemieHuss HaydHBIX W IPUKIAAHBIX  3a1ad. TakuMm  oOpasowm,
MareMaTruyeckoe oOpa3oBaHHWE BHOCHUT CBOW BKJaa B (GOpMHUpOBaHUE
o01Ieil KyJIbTyphl UeI0oBeKa.

H3ydyeHne  MaTeMaTHKH  TakKXe  CHOCOOCTBYET  ICTETHUYECKOMY
BOCIIMTAHUIO  YEJIOBEKa, ITOHMMAaHWIO  KpPacoTbl W M3sIIIECTBa
MaTEeMaTHYECKUX PACCYKJICHUH, BOCIPHUITHIO TEOMETPUYCCKUX (opMm,
YCBOCHHUIO UJIE CUMMETPHUH.

LE/M U OCOBEHHOCTM MU3YYEHMA YHEBHOIO MPEAMETA
«MATEMATUKA~. 5-9 KJTACCbI

[IpuoputeTHBIMH 1EedsIMM OOydYeHHsI MareMaruke B 5—9 kiaccax



SABJIIAOTCA:

1. ¢opmupoBaHHME UEHTPAIBHBIX MaTEMaTUYECKUX MOHSITHH (4YHuCIIO,
BEIIMYMHA, TeoMeTpHueckas (urypa, IEepeMeHHas, BEPOSITHOCTH,
pysaKIIIN), o0ecrieynBaroIINX MIPEeMCTBEHHOCTD u
MEPCIEKTUBHOCTh MaTEMaTHYEeCKOro 00pa3oBaHUsl O0YydYarOIHUXCS;

2. mojABencHHE OOydYaroIIMXCs Ha JOCTYIIHOM JUIS HHUX YPOBHE K
OCO3HAaHUIO B3aMMOCBSI3M MaTEeMaTUKH M OKPYXXalollero Mupa,
IMOHMMAaHHE  MaTeMaTUKH  KaKk  4YacTu  oOmed  KyJabTyphl
YeJI0BEYECTBa;

3. pa3BHTHE  HWHTCIUICKTYaJIbHBIX W TBOPYECKHUX  CHOCOOHOCTEH
00ydaromuxcsi, IO03HABATEIBHOW aKTHUBHOCTH, HCCJIEI0BATEIbCKUX
YMEHUW, KPUTHYHOCTH  MBIIUIICHUS, HHTEpeca K H3yYCHHIO
MaTeMaTHKH;

4. ¢dopmupoBanue (GYHKIHOHAJIBHOW MaTeMaTHYECKOW I'PAMOTHOCTH:
YMEHHSI paclo3HaBaTh MPOSIBICHUS MAaTEeMaTHYCCKUX MOHATHH,
OOBEKTOB M  3aKOHOMEPHOCTEH B  peajbHBIX JKU3HEHHBIX
CHUTyalHsAX M TPH U3YYSHUU JPYTrHX YyYeOHBIX NIPEIMETOB,

MIPOSIBICHUS 3aBUCUMOCTEN u 3aKOHOMEPHOCTEM,

dopmynupoBaTh WX Ha S3bIKE MaTEMaTUKH ©  CO3/aBaTh
MaTeMaTu4yecKue MOJENH, OPUMEHSATH OCBOGHHBIH
MaTeMaTUYEeCKU U arnmapar st peureHus OpaKTUKO-

OPUCHTHUPOBAHHBIX 3aJ1a4, HUHTCPpHOPETUPOBATH 158 OIICHHUBATH

MNOJTYYCHHBIC PE3YJIbTATHI.

OcCHOBHBIC JHHHH COJEp’)KaHMs Kypca MaTeMaTHKH B 5—9 kiaccax:
«Yucna m BBEIYUCICHUS», «Anredpa» («AnreOpandecKnue BBIPAKCHUS,
«YpaBHEHUs u HEPABEHCTBA»), «DyHKIHI»,

«eomerpusi» («I'eomerpuueckne  QGUIypbl M HUX CBOMCTBay,
«/3MepeHne reoMeTpUIeCKUX BEIMYNH»), «BeposTHOCTh M cTaTHCTHKAY.
I[aHHI)Ie JIMHUU pPa3BUBAIOTCA IapaJlyiCJIbHO, KaXKJasd B COOTBCTCTBHUU C
COOCTBEHHOM JIOTMKOI, OJIHAKO HE HE3aBHCHMO OJIHA OT Jpyroii, a B
TECHOM KOHTaKTe M B3amMoJelcTBuu. Kpome 3TOro, mx oOBEeAMHSET
JIOTHYECKass COCTaBJISIONIAs, TPAaAULNHUOHHO IPHUCYyIas MaTeMaTHKE U
NpoHU3bIBaromiass BCC MaTEMAaTUIYCCKUEC KYPChl U COACPIKATCIIbHBIC JIMHUU.
CdopmynupoBaHHoOe B denepanbHOM roCcy1apCTBEHHOM
oOpa3oBaTebHOM  CTaHAApTE  OCHOBHOrO  o0mero  o6pa3oBaHHUs
TpeOOBaHHUE «yMETh ONEPUPOBATH MOHSITHIMH: ONpEICICHHUE, aKCHOMa,
TeopeMa, J0Ka3aTeIbCTBO; YMEHHE PACIO3HaBaTh WCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, MNPUBOAUTH MPHUMEPbl W KOHTPOPUMEPHI, CTPOUTH
BbICKAa3bIBaAaHUA U OTpULIAHUSA BBICKA3bIBAHUM» OTHOCHTCS KO BCEM Kypcam,
a (opMHpOBaHHE JIOTHYCCKUX YMCHHU pacHpeiesisseTesl IO BCEeM rojaM
00ydeHHNsI Ha ypOBHE OCHOBHOTrO oOmiero ooOpa3oBanus. CoaepxaHue
oOpa3zoBaHHs,



COOTBETCTBYIOIIIEE IPEAMETHBIM pe3yibTaraM ocBoeHus [IpumepHOi
paboueld  mporpaMMmbl, pacupeAciaEHHBIM 10 TroJaM  OOydYeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, dYTOObBI KO BCEM OCHOBHBIM,
MIPUHIUMITHAIBHBIM BOIIpOcaM oOydaromyecs: o0pamainch HEOJHOKPATHO,
9TOOBI  OBJIQJACHHE MAaTEeMAaTHYCCKUMHM TIOHSITHSIMH W HaBBIKAMH
OCYHIECTBIISIIIOCH ITOCIENOBATEILHO M IOCTYNATEIbHO, C COOJIIOCHUEM
NPUHLIHUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAJINCh B OOIIYIO
CHCTEMY MaTEeMaTHYEeCKHX MPEACTABICHUA OOydYarommuxcs, pacIupsist U
yriyOirsist €, o0pasysi IpOYHbIE MHOJKECTBEHHBIC CBSI3U.

MECTO YYEBHOrO NPEAMETA «MATEMATWUKA~» B YYEBHOM MJAHE

B COOTBETCTBUH c denepanbHBIM rOCyJapCTBEHHBIM
0o0pa3zoBaTeNbHBIM  CTAaHJIApPTOM  OCHOBHOrO  o0mero oOpa3oBaHUA
MaTeMaTHKa SBISETCA O0s3aTENbHBIM IMpPEIMETOM Ha JaHHOM YPOBHE
obpazoBanmsi. B 5—9 xmaccax yueOHBINH mipenmer «MaTemaTHKa»
TPAAUIIHOHHO U3yYaeTCs B paMKax CICAYIOIIHUX Y4eOHBIX KypCOB: B 5—6

KJlaccax — Kypca «Maremartuka», B 7—9 Kiaccax — KypcoB
«Anrebpa» (BKJIIOUAsi SJIEMEHTHl CTATUCTHKA W TEOPHHM BEPOSITHOCTEH)
u «['eomeTpus». Hacrosmei pOrpamMMoOu BBOJUTCS

CaMOCTOSITeJIbHBIN y4eOHBIN Kypc «BeposATHOCTh M CTaTHCTHUKAY.

Hacrosmein  mporpamMmoil — HNpenycMaTpUBAaeTCs  BBIICICHUE B
y4eOHOM IUTaHE Ha HM3Y4YEHHE MAaTeMaTHKH B 5—6 kiaccax 5 y4eOHBIX
YacoB B HEAEJI0 B TEYCHHE KaXKJOro roja odyudeHws, B 7—9 kmaccax 6
Y4eOHBIX YacOB B HEJAEII0 B TEUCHHE KaXKJIOro roja oOy4YeHHs, BCEro
952 yueOHBIX yaca.

TemaTnueckoe IUIAHUPOBAHHE YYEOHBIX KYpPCOB M PEKOMEHIyeMOe
pacmpeneiaeHue y4eOHOTO BpPEMEHH I HU3Yy4YEHHUS OTHCIbHBIX TEM,
IIPE/UIOKEHHBIE B HACTOSIIEH IporpaMme, HaJ0 paccMaTpUBaTh Kak
IIPUMEpPHBIE OPHUEHTHUPHI B TIOMOIIb COCTaBHUTEIIO ABTOPCKOW paboueit
NporpamMMbl M TIPEXJE BCEro yduTento. ABTOp paboueil mporpaMmsbl
BIIpaB€ YBEIUYUTh HJIW YMEHBIIUTH NPEIJIOKEHHOE YHCIO YYEOHBIX

JacoB Ha  TeMy, 4roObl  yriyOWThcst B~ TeMaTHKy, Ooiiee
3aMHTEPECOBABIIYI0O  YYEHHKOB, FJIM  HAIpaBUTh  yCWUIWs  Ha
HIPEOI0JICHUE 3aTpyJHEHUM. Honyctumo TaKXKe JIOKaJIbHOE

IepepacupeieieHHe U IEPECTaHOBKA DJIEMEHTOB COAEPIKAHUS BHYTPHU
JaHHoOro kinacca. KonmuecTBO HPOBEPOUHBIX pabOT (TeMaTHYeCKUH U
UTOTOBBIH KOHTPOJIb KadyecTBa YCBOGHHSA Yy4YeOHOTO MaTepuaja) U HX
THI (CaMOCTOSITENIbHBIE M KOHTPOJBHBIE Pa0OTHI, TECTHI) OCTAIOTCS Ha
yCMOTpeHue yuuTens. Takyke y4dUTeNb BIpPaBE yBEIWYUTb HIIH
YMEHBIIUTh YHCIO Y4YEeOHBIX dYacoB, OTBEAEHHBIX B IIpumepHoi
paboueil mporpamMme Ha 00O0OIIEHHE, MOBTOPEHHUE, CHUCTEMAaTH3ALHIO



3HaHU oOyuwaromuxcs. EIMHCTBEHHBIM, HO NPUHOUIIHAIBHO BAXXHBIM
KpPUTEPUEM, SBISETCS JOCTHIKCHHE PE3yIbTaToOB OOYUYEHHS, YKa3aHHBIX
B HACTOSAIIEH IporpamMMe.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O
ITPEAMETA «<MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

OcBoenue y4eOHOTO npeaMeTa «MartemaTuka JIOJKHO
obecrieunBarh  JIOCTH)KEHHE  Ha  yPOBHE  OCHOBHOIO  0OIIero
oOpazoBaHUsi CIIEIYFOIIUX JIMYHOCTHBIX, MeTarpeIMEeTHBIX "

NpEeAMETHBIX 00pa30BaTEIbHBIX PE3yJIBTATOB:

JIMYHOCTHbIE PE3Y/IbTATDI

JInuyHOCTHBIE pe3yJibTaThl OCBOEHMUS pOorpaMMbl yueOHOro
npeamera «MaremaTukay XapaKTepU3ylTCs:

nanMOTM‘IeCKOG BOCnUTaHUe:

NPOSIBICHUEM HHTEpeca K MPOLLIOMY M HACTOSAIIEMY POCCHICKOU
MaTeMaTUKU, LIEHHOCTHBIM OTHOLLIEHUEM K JOCTHUIKECHUSIM
POCCHUMCKHUX MAaTE€MaTUKOB U POCCHUMCKONW MAaTEMaTUYECKON UIKOJIBI,
K MCHOJIb30BAHUIO ITUX JOCTHIXKEHUHN B APYIrUX HayKaX M MPUKIAJHBIX

chepax.
FpamaaHCKoe M AYyXOBHO-HPaBCTBEHHOE BOCMMUTAHUE!

FOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpakJaHHHA U
pealm3andy ero Impas, NPEACTaBICHHEM O MaTEeMaTHYECKHUX OCHOBaX
(yHKIIMOHUpOBaHUSI  PaA3IUYHBIX CTPYKTYp, SBJICHUI, Mpoueayp
TpaXXJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TP.); TOTOBHOCTBIO K
O0CYXJICHHIO OTHYECKUX IpoOJIeM, CBI3aHHBIX C MPAKTHYESCKUM
NIPpUMEHEHUEM JOCTH)KECHUM HayKH, OCO3HAHUEM Ba)XKHOCTU MOpPaIbHO-
STUYSCKHUX MPUHIHIIOB B ACATSIBHOCTH yYEHOTO.

TpyaoBoe BOCMMUTAHME:

YCTaHOBKOﬁ Ha AKTHUBHOC YYAaCTHUC B PCHICHUU MPAKTHYCCKUX 3ada4

MaTeMaTH4YeCKOMN HaIlpaBJICHHOCTH, OCO3HAaHUEM Ba)KHOCTHU
MaTeMaTH4YeCKOoro oOpa3oBaHUs Ha MPOTHKEHUH BCEH OJKU3HU IS
YCIIeITHOH npoeccHoHaIBHON NESITEIbHOCTH u pa3BUTHEM

HEOOXOJMMBIX yMEHHH; OCO3HAaHHBIM BBIOOPOM H  TOCTPOCHHUEM
HHAUBUYAIBHON TpPAaeKTOPHM OOpa3oBaHMUS M >KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI.



JcTeTMyecKoe BOCNMTaHME:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY U 3CTETHYECKOMY BOCIHPHUSITHIO
MaTeMaTH4YeCKUX  OOBEKTOB, 3aja4, peUIeHUi, pacCyXIACHUI;
YMEHHUIO BUJIETh MATEMATUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTM HAy4YHOro no3HaHuA:

OpHEHTAaIMeld B  JEATCIBHOCTH Ha COBPEMCHHYI  CHCTEMY
HAy4YHBIX MNPEIACTAaBJICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YeaoBeKa, MPUPOABI W oOmiecTBa, ITOHMMaHWEM MaTeMaTHYeCKOHU
HayKH KakK c(epbl YCIIOBCUCCKOU MCSITEIBHOCTH, ITAlOB €¢ Pa3BUTHUS
W 3HAYUMOCTU JJis Pa3BUTHUS I[UBUJIH3AIIMH;, OBJAJEHUEM SI3BIKOM
MaTEeMaTHKA U MAaTEMaTHYeCKOW KyJIbTYpPOU KaK CPEICTBOM MO3HAHUS
MHpa; OBJAaACHHEM IIPOCTCHINIMMH HaBBIKAMH HCCIEI0BATECIbCKOMN
JEeSITEJIbHOCTH.

®usnyeckoe BocnmTaHue, (OPMMPOBAHME KYJIbTYpbl 30pOBbA U
3MOLMOHA/IbHOT 0 6/1aronosyyms:

FOTOBHOCTBIO TIPHUMEHSTh MaTeMaTH4YecKHe 3HaHUsi B HMHTEpecax
CBOCrO 3J0pPOBBs, BEICHHUsS 3J0pPOBOTO o0pas3a XKHU3HH (3T0pOBOC
MUTaHUEe, cOATaHCUPOBAHHBINA PEXUM 3aHSITHH W OTABIXa, peryiisipHas
(uznueckas aKTUBHOCTH); cpOpMHUPOBAHHOCTBIO HaBbBIKa
pediiekcun, TpU3HAHWEM CBOEro IpaBa Ha OMIMOKY W TaKOIro e
IpaBa ApPYyroro 4ejoBeka.

JKoI0rMyecKkoe BOCMMTaHUe:

OpUCHTAllMel Ha MNpPUMEHCHHE MaTeMaTHYeCKUX 3HaHUH I
pelieHuss 3agad B 00JAacCTH COXPAHHOCTH OKpYy’Karomeil cpens,
IJIaHUPOBaHUSA TIOCTYIIKOB MW OHCHKH HUX BO3MOXHBIX HOCJ’ICHCTBI/Iﬁ
Ul OKpYy)Kalolleld cpeabl; OCO3HaHHEM TIJIO0aJIbHOrO XapakTepa
9KOJOTHYECKUX MPOOJIeM U IyTell MX perieHus .

JIM4HOCTHbIE pe3ynbTarthl, obecneymBaroLLme ajanTaumto o6yqa|ow,erocn K
M3MEHAKLMMCA YC/I0BUAM cou,maanoﬁ n HPMPOAHOI\;I cpeabl:

TOTOBHOCTBIO K  JEUCTBUSIM B  YCJOBHUSIX  HEOINPEAEIEHHOCTH,
MOBBILIICHUIO YPOBHS CBOE€M KOMIETEHTHOCTH YEpe3 MNPAKTHUYECKYIO
JNESATEJIbHOCTh, B TOM YHCJIE€ YMEHHUE YUUThCI Yy JApPYTrux JIroAeH,
nmpruodpeTaTh B COBMECTHOW ASATEIHPHOCTH HOBBIC 3HAHUSA, HaBBIKU U
KOMIETEHIIMU U3 ONbITa APYTHUX;

HEOOXOAUMOCTHIO B (OPMHUPOBAHUHM HOBBIX 3HAHUW, B TOM YHCIIC
(opmymupoBaTh MACH, MOHSTHSA, THIIOTE3BI 00 OOBEKTaX M SBICHUSX, B
TOM YHCJIE paHee HE W3BECTHBIX, OCO3HABaTh AS(PUIIUTHI COOCTBEHHBIX
3HAaHUM U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBHIO OCO3HAaBaTh CTPECCOBYIO CHUTyallMIO, BOCIIPUHHUMATh
CTPECCOBYIO CHUTyaIlHI0 KaK BBI3OB, TpeOymomuil KOHTpMEp,



KOPPEKTHPOBATH MIPpUHUMAaeMbIe peuieHus 3 nercTBus,
(opMynnpoBaTh M OIEGHUBATH PHUCKH W IIOCIECIACTBHUS, (OPMHUPOBATH
OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbple  pe3yJNbTaThl  OCBOCGHHS  NPOTPaMMBI  y4eOHOTO
npeameTa «MaremaTuka» XapaKTCPU3YIOTCH OBJIaICHUEM
YHUBEPCANbHBIMU nosHasameabHbLLIMuU delicmeuamu,
YHUBEPCANbHBIMU KOMMYHUKAMUSHbIMU delicmeuamu u
YHUBEPCANbHBIMU PE2YAIMUBHBIMU OelicmausImuU.

1) YHusepcaavHble mo3HasameavHble Jdelicmeus obecneuusarom
dopmuposarue 06as3o8vIX KOZHUMUBHbLIX Npoyeccos obyuarnwuxcs
(oceoeHue Memo0o8 MNO3HAHUA OKpYXCawulezo Mupda; npumeHeHue
aoz2uveckux, uccaedosamenvbCckux onepauuil, ymenuii pabomams c
ungopmayuetl).

ba3oBble Joruyeckne AeicTBUS:

BBISIBJIATH u XapaKTepus3oBaTh CYLIECTBECHHBIC NIPU3HAKU
MaTeMaTHYECKUX  OOBEKTOB, IOHATHI, OTHOMICHUH  MEXIy
MOHATUSIMU; popmynuposath onpenesIeHus IOHSATUH;
YCTaHaBJIUBATh CYLIECTBECHHBII MpU3HAK KjaccuuKanuu,

OCHOBaHMA JIsi 000OIEHNUSI U CPAaBHEHUS, KPUTEPUU MPOBOJIUMOIO
aHaIn3a;

BOCIPUHHUMATh, (OPMYIHUPOBATH M IPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpAUTENIbHBIE W OTPULATEIbHBIC, €IMHUYHBIC, YACTHBIE W 0OIIuE;
YCIJIOBHBIC;

BBIBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H H
NnpoTUBOpeursi B (akTax, HaHHBIX, HAOIIOJCHUSX M YTBEPKICHHSX;
npenjaraTb KpPUTEPUM JUIS  BBISIBICHHUS 3aKOHOMEpPHOCTEM U
OPOTUBOPEUNI;

Jle1aTh BBIBOJBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
WHIYKTHUBHBIX YMO3aKJ/IIOUYEHUN, YMO3aK/IOUYEHUN [0 aHaJIOTUU;
pa3buparp OKa3aTelIbCTBA MAaTEMAaTHYCCKHUX YTBEPXKIACHHH (IIpsMbIe
U OT TIPOTUBHOTO), TPOBOJUTH CaMOCTOSITEIbHO  HECJIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTHIECKUX (axros, BBICTPaNBaTh
apryMeHTaIHIo, MIPUBOAUTH TIPUMEPHI n KOHTPIIPUMEPHI;
00OCHOBBIBAaTb COOCTBEHHBIE PACCYIKIICHUS;

BBIOMpPATh  CHOCOO  pelieHus  ydeOHOW  3ajgaun  (CpaBHUBATH
HECKOJIBKO BapHaHTOB pEIICHUs, BBIOMpaTh HanOoJiee IOIXOIAIINI
C Y4ETOM CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPHUEB).

BasoBble mHccaenoBaTenbeKne NeHCTBHS:



HCITOJIb30BaTh BOMPOCHI KaK HUCCIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS;
(hopMyHpOBaTH BOIIPOCHI, (ukcnpyromme nporuBopeune,
npoOjeMy, CaMOCTOSITEIbHO YyCTAaHAaBIWBAaTh HCKOMOE M [JAHHOE,
(hopMHpOBATh THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIMIO, MHECHHE;

MPOBOJUTH II0 CaMOCTOSITCIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
SKCIIEPUMEHT,  He0OJbIIOe  HCCIENOBaHHWE MO  yCTAHOBJICHUIO
0COOEHHOCTENl MaTeMaTHYeCKOTO OO0BEKTa, 3aBUCHUMOCTEH OOBLEKTOB
MEXy cOo00ii;

€caMOCTOSATENIbHO  (OPMYJIUPOBAaTH  OOOOIIEHUST W BBIBOJABI 110
pe3yJiibTatamM MPOBEIEHHOTO HaAOJIIOICHUS, HCCIICIOBAHUS,
OLICHUBATh JOCTOBCPHOCTH IIOJYUCHHBIX pPE3yJIbTaTOB, BBHIBOJOB U
000011IEHNIA;

MPOTHO3UPOBAaTh  BO3MOKHOE  pa3BUTHE  IMporecca, a  TaKKe
BBIJIBUTATh IPEIIOI0KEHUSI O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pa6oTa c uHdopMaumen:

BBISIBJISITH HEOOCTATOYHOCTH M W30BITOYHOCTh MH(GOpPMAINHU, NTaHHBIX,
HEOOXOIUMBIX ISl PEIICHUS 3a/1a4u;

BBIOMPATB, aHAIITM3UPOBATH, CHCTEMaTHU3UPOBATh "
HHTCPIPETUPOBAaTh HH(POPMALMIO  Pa3jUYHBIX BHIOB ©  (popm
MpeICTaBIICHUS;

BBIOMpATh (opMy TMpeAcTaBiICHUS HHPOPMAIUH U WIIOCTPUPOBATH
pemaemMble 3aJaddll CXEeMaMH, OHarpaMMaMH, HHOW TpapuUKOH H HX
KOMOUWHAIIUSIMH;

OLICHUBATh HaJEXHOCTh nHbOpMaTUN no KpUTEpHUSIM,
NPEAJIOKEHHBIM y4uTeseM WU chopMyIMpOBaHHBIM
CaMOCTOATEJIBHO.

2) VHueepcanvHble KOMMYHUKAIMUBHble dJelicmeus

obecneuugarm c@opMuUPOBAHHOCMH COYUANLHBIX HABBIKOB
obyuarowuxcs.

O6ueHue:

1.

BOCHPUHUMATh U (OpMYJIHpPOBATH CYXACHUSI B COOTBETCTBHH C
YCIIOBUSIMM M LEJISIMHA OOIIEHHWsI; SICHO, TOYHO, TPAaMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHs B YCTHBIX M IHCBMEHHBIX TEKCTaxX, [aBaTh
MOSICHEHUsI [0  XOJAYy  pelIeHus  3aJa4yd, KOMMEHTHPOBATh
MOJIy4YE€HHBIN pe3ynbTar;

B Xxole oOCyXHZeHHus 3axaBaThb BOIPOCHI IO  CYIIECTBY
o0cyxmaeMon TEMBI, poOJIeMBl, penraeMon 3a71a4u,
BBICKA3bIBaTh  MJEHU,  HAIleJICHHbIE Ha  IOUCK  pEIICHUs;
COIOCTABJIATh CBOM CYXKIAEHHS C CYXKICHHUSIMH APYTUX yYaCTHUKOB
auanora, ooHapy>XMBaTh pa3jIMdyMe U CXOJCTBO IO3MUIIHI; B



KOppeKTHOH  ¢opme  GopMynwpoBaTh  pa3HOTJIACUS,  CBOH
BO3paXKCHUS;

3. TOpencTaBiATh  Pe3yJIbTAThl  pPEIICHHUs  3a4adH, JKCIEPUMEHTA,
HCCIICIOBAHMS, TIPOEKTa; CaMOCTOSATEILHO  BBIOMpaTh  (opmar
BBICTYIUICHUsI C Yy4€TOM 3ajad [pPEe3CHTALMU W OCOOCHHOCTEH

ayJUTOPHH.
CoTpyAHMuecTBO:

_ TOHMMAaTh ¥ HCIOJB30BaTh IMPEHMYyIIECTBA KOMAaHIHOW U
WHINBUIYATBHON paboThI npu pemeHnu YYEeOHBIX
MaTeMaTH4YEeCKNX 3a5ay; MIPUHUMATh Leiab COBMECTHOM

JIeSITEIbHOCTH, IUIAaHUPOBATh OPTraHU3aIui0 COBMECTHOW padoThI,
pacupenensaTs BHIABI paboOT, TOroBapUBaThCs, 0OCYXKIATh IPOLECC U
pe3yabTaT padboThl; 0000IaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYHOIIOBHIX ¢opMax paboTel (0O0CYXASHHSI, OOMCH
MHCHHUSIMH, MO3TOBBIC INTYPMBI M Jp.); BBIIOJHATH CBOIO 4YacTh
paboTBl ¥ KOOPJIMHUPOBATH CBOW JICHCTBUS C JPYTUMH YiICHAMH
KOMaHJbl; OLCHHBATh KAadeCTBO CBOEr0 BKJIaJa B OOIIMII HPOIYKT IO
KpHUTEPHsIM, CHOPMYIIHPOBAHHBIM yYaCTHHKAMH B3aUMOJICHCTBHS.

3) YHusepcanvHble pe2yaamueMvie Jdelicmeus obecneuugarom
dopMuposaHue CMbICAOBLIX YCMAHOBOK U HCUSHEHHbIX HABLIKOB
AUYHOCTU.

CamoopraH n3ayma:

CaMOCTOSITEJIBHO COCTAaBIIATHh IUIAH, aJTOPUTM peIICHHs 3anadd (WIH
ero 4acTh), BBIOMpAaTh CHOCOO peleHUss ¢ Y4YETOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTb U
KOPPEKTHPOBAaTh BAapUAHTHI PEIICHUI ¢ y4ETOM HOBOW HHGOpPMAIUH.

CaMOKOHTpPO/Ib:

BIaJeTh crmocobaMHU  CaMONpPOBEPKH, CAMOKOHTPOJIS  TMpolecca u
pe3yibTaTa pelIeHHus] MaTeMaTH4YeCKOM 3ajauu;

MIPEeABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IIPH PEIICHUHU
3a/layd, BHOCHUTHh KOPPEKTHUBBl B MJEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEIIHCTB, HAWICHHBIX OIINOOK, BRISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE pE3yJIbTaTa [ESTEIHFHOCTH ITOCTAaBICHHOM
eTd W  YCIOBHUSAM,  OOBACHATH  NPUYUHBI  JTOCTIKCHHUS 1381031
HE TOCTHXEHUS LIeTIH, HaXOJIUTh OLINOKY, JlaBaTh OLICHKY
MIPUOOPETEHHOMY OTIBITY.

NPEAMETHbBIE PE3Y/IbTATbI

IIpenmernsle pe3yJIbTaThl OCBOCHUS IIpumepHoOit paboueit
MIporpaMMBbl IO MaTE€MAaTHKE MPEICTaBICHBI 110 TOogaM OO0y4EeHHUsS B



CIEIYIOINX pa3jenax MpOrpaMMbl B paMKax OTACIBHBIX KypPCOB: B 5—
6 kiaccax — Kypca «MaremaTtuka», B 7—9 Kiaccax — KypcoB
«Anrebpa», «['eomerpus», «BepoITHOCTh U CTaTUCTUKAY.

Pa3BuTHe JOrHYeCKUX TIPEACTaBICHUN U HABBIKOB JIOTHYECKOTO
MBIIJICHHUSI OCYIIECTBISCTCS Ha NPOTSDKEHUH BCEX JIET OOy4YEeHHUsS B
OCHOBHOHW  ImIKOJE€ B  paMKax  BCEX  Ha3BaHHBIX  KYypCOB.
IIpeanonaraercs, 4YTO BBIMYCKHHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH
BBICKA3bIBAaHUS W  OTPHUIAHHWSA  BBICKa3bIBAaHWM,  pacloO3HABATh
UCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS, MPUBOAUTH IPUMEPH U
KOHTPOPHUMEPHI, OBJaJAEeT IMOHATHUSIMU: OIpeJeJIeHue, axKcuoma,
Teopema, J0Ka3aTelbCTBO — MW HAYyYHUTCS HCIIOJIB30BaTh WX IIPH
BBINTOJITHEHNH YYEOHBIX M BHE y4eOHBIX 3ajad.

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCBI

HEJIN U3YYEHUA YYEBHOI'O KYPCA

[IpuoputeTHBIMH 1HENsIMH  OOydYeHUsI MaTeMaThke B 5—6 Kiaccax
SIBJISTFOTCSI:

1. npoaoimkeHue hopmupoBanus OCHOBHBIX MaTeMaTHIECKUX
MMOHSITUH (uucro, BEIIMYWHA, reoMeTpuyecKas ¢durypa),
o0ecreynBaronnx MMPEEeMCTBEHHOCTh u MEPCIIEKTUBHOCTh

MaTeMaTHYECKOTO 00pa3oBaHus 00yJaIOIINXCS;

2. pa3BUTHE  HWHTEIUIEKTYaJIbHBIX HM  TBOPYECKHX  CIIOCOOHOCTEH
00y4YaromMuXCcsl, MMO3HABATCIBHON aKTHUBHOCTH, HCCJICA0BATEIIHCKUX
YMCHHIH, UHTEpeca K HM3YyUYCHUIO MAaTCMaTHKH;

3. monaBencHUE OOYYaArOIUXCs Ha JOCTYIHOM [UII HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3HM MAaTEMAaTHKH U OKPYIKAIOIIEro MHPA;

4. ¢dopmupoBaHue (PYHKIHMOHAIBHONW MaTEMaTHYECKON TI'PAMOTHOCTH:
YMEHHsI paclo3HaBaTh MaTEMaTHYCCKHE OOBEKTHI B peaibHBIX
JKU3HEHHBIX CHUTyaIlusiX, PUMEHSITh OCBOCHHBIC YMEHUS ISl
pelIeHus MPaKTUKO-OPHUECHTHPOBAHHBIX 3a71a4, WUHTEPIPETHPOBATH
MMOJYyUYCHHBIC PE3yJIbTaThl W OIICHHBAaTh HX Ha COOTBETCTBHEC
MPaKTHYECKON CUTYAIHH.

OCHOBHBIE JHMHUM COAEp>KaHUsI Kypca MaTeMaTUKu B 5—6 kiaccax
— apudmeTmyueckas H TEOMETpUUYECKas, KOTOpPHIE pPa3BHUBAIOTCS
napajielbHO, KaXkaas B COOTBETCTBHH C COOCTBEHHOI JIOTMKOM, OJHAKO,
HE HE3aBUCHUMO OJIHA OT JIpyroi, a B TECHOM KOHTAaKT€ U B3aUMOJICHUCTBUMU.
Takke B Kypce HOPOUCXONHUT 3HAKOMCTBO C JJIEMEHTaMH alreOpsl u
OMUCaTEIbHOU CTATUCTHUKH.



Hzyuenune apupMETHICCKOTO MaTepuaia Ha4YWHACTCS co
CHCTeMAaTH3allid W pa3BUTHS 3HAHUH O HaTypaJdbHBIX YHCIAX,
IIOJIY4eHHBIX B HaYaIlbHOW ImKoiie. llpm 3TOM COBEpHIICHCTBOBAaHUE
BBIUUCIUTEILHON TEXHUKH U (QOPMUPOBAHUE HOBBIX TEOPETHUYECKUX
3HaHWA CoOdYeTaeTCcss C pa3BUTHEM BBIYHUCIUTEIBFHOW KYJIBTYpHI, B
YaCTHOCTH C OOydYeHHEM NpOCTeHmHNM MpuéMaM NPUKUAKA W OLCHKHU
pe3yIbTaToOB BBIUMCIICHUM. N3zyuenue HaTypaJIbHBIX qHcen
MpoJIoJDKaeTcss B 6 Kilacce 3HAKOMCTBOM C HaYaJbHBIMH TTOHSTHSIMH
TCOPUH ACTUMOCTH.

Jpyroii KpymHbIii OJI0K B COACPKAHUH apU(PMETUUCCKON JTUHUU —
9T0 apobu. Hauano wu3zydeHus: OOBIKHOBEHHBIX W JECITHYHBIX IpoOei
OTHECEHO K 5 Kiraccy. DTO TEpBBIA 3Tall B OCBOCHUHM ApodOeid, Koraa
MIPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HWACSIMU, TOHSITHSIMH TEMEIL.
I[Ipu sTOM paccMOTpeHHE OOBIKHOBEHHBIX JApoOeil B IOJHOM 00BEME
MIPEAIISCTBYET HM3YUCHUIO NECATHYHBIX Ipo0ei, 4YTo menecooOpazHo ¢
TOYKH 3pPCHUS JOTHKU W3JI0KCHUS YHCIOBOW JIMHWH, KOTJa IIpaBUia
JNEWCTBUM C  JACCATUYHBIMU  JApOOSIMH  MOXKHO  OOOCHOBAThH  yXKe
W3BECTHBIMH aJTOPUTMaMHU BEITIONIHEHUS JCHCTBHI € OOBIKHOBEHHBIMHU
npoOssMmu.  3HaKOMCTBO C  JCCATUYHBIMH  IpOOSIMU pacmupuT
BO3MOKHOCTH Ui TIOHUMaHHUS  OOyYaroIIUMHCS NPUKIJIATHOTO
NPUMEHEHHUS HOBOM 3alUCH IPHU HU3YUYCHUMU JPYTUX MOPEIAMETOB M MpHU
MMPaKTUYECKOM HCIoNb30BaHNH. K 6 Kiaccy OTHecEH BTOpOH 3Tam B
W3y4YeHUH JIpoOel, T/Je NPOUCXOJAUT COBEPIICHCTBOBAHHE HAaBBIKOB
CpaBHEHHUS u npeoOpa3oBaHUs npoOeii, OCBOCHHE HOBBIX
BBIYUCIIUTEIIFHEIX aJITOPUTMOB, OTTAaYMBAaHHUE TCXHUKHU BEIYHUCICHUN, B
TOM YHCJE 3HAYCHHUI BBIPAXCHUH, COJIEp)KamuX W OOBIKHOBEHHBIC, U
JIeCATUYHBIC npoowu, yCTaHOBJICHHUE cBA3el MEXy HHUMU,
paccMoTpeHHEe TMPUEMOB peIIeHUs 3aaad Ha ApoOou. B madame 6 kiacca
MIPOUCXOIUT 3HAKOMCTBO C MOHATHUEM MPOICHTA.

OCOOCHHOCTBIO HM3YUCHUS] TOJIOKUTEIBHBIX W OTPUIATEIHHBIX YHCEN
SIBIISIETCS. TO, YTO OHU TaKXe MOTYyT paccCMaTPHUBAThCS B HECKOJBKO
sranoB. B 6 kilacce B Hauvaine wu3ydeHHUs TeMbl «llomoxutenbHble U
OTpHUIIATeIBLHBIC YHCIIa» BbIAeIsAeTcs monremMa «llemsie uwmcma», B
pamMKax KOTOPOW 3HAKOMCTBO C OTPHIATCIBHBIMH YHCIAMH U
JEeHUCTBUSIMH € TIOJOXKUTEIBHBIMH U OTPULATENIBHBIMH  YHCIAMU
MIPOUCXOIUT Ha OCHOBE COJCPKATCIBHOTO MOAXO0Ja. DTO ITO3BOJISICT Ha
JIOCTYITHOM YpPOBHE ITIO3HAKOMHTBH YUYAIIUXCS MPAKTHYCCKA CO BCEMU
OCHOBHBIMU TOHSTHUSIMH TEMBI, B TOM 4YHCJI€ M C MpaBUJIaMH 3HAKOB
pu BBITIOJTHCHUHT apupMETHISCKIX JeHCTBHH. Nzydenne
paIMoOHATBHBIX YHCENT HAa ATOM HE 3aKOHYHTCS, a OyJeT MpOJIOJDKCHO B
Kypce anredpbl 7 Kjacca, 4YTO CTaHET CIEAYIOIIUM IPOXOJOM BCEX
NPUHLUHUIINAIBHBIX BOIPOCOB, TEM CaMbIM pa3JelieHHe TpyIHOCTEH



obsierdaeT BOCHPHUATHE MaTepHaja, a pacupeieiIeHHEe BO BpPEMEHH
CIIOCOOCTBYET MPOYHOCTH NMPHOOPETAEMBIX HABBIKOB.

IIpy o0O0yueHHMH pemeHHI0 TEKCTOBBIX 3agad B 5—6 Kiaccax
HCTIONIB3YIOTCS  apudMEeTHUEeCKHe NpUEMBI  pemeHus.  TeKcTOoBbIE
3aJa4y, pellaeMble MpH OTPaOOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—6
KJlaccax, pacCMaTpUBAlOTCS 3aJadd  CIEAYIOINIUX BHIOB: 3aJadyd Ha
JIBIOKEHHE, Ha YacTH, Ha IOKYNKH, Ha pabOTy M NPOU3BOAUTEIBHOCTD,
Ha TPOLIEHTHl, Ha OTHOomeHHs u mnpomopuuun. Kpome Toro,
oOyuarommuecs: 3HAKOMSTCS ¢ MNpUEMaMH pelIeHus 3ajad IepedopoM
BO3MOJKHBIX  BapHMaHTOB, ydarcs  paboTatb ¢  HMH(pOpMaIMeH,
MIpe/ICTaBICHHON B ¢dopMe TaOIHIl WIH AHarpamM.

B Ilpumepnoii paboueil mporpamMme MpeaycCMOTPEHO (OpPMHPOBaHUE
MIPOIEICBTUYECKUX  anreOpandecKkux IpenacTraBileHui. bykBa  kak
CHUMBOJ HEKOTOPOTO 4YHCJIa B 3aBUCHUMOCTH OT MaTeMaTH4YeCKOTro
KOHTEKCTa BBOJUTCS MOCTENEeHHO. bykBeHHass CHUMBOJHMKa IIHPOKO
HCIIOJIB3YETCSI TPEXKIE BCEro Ui 3alndch  OOIMX YTBEPXKACHUH |
NpeIJIOKEHUH, hopmy, B YaCTHOCTH TS BBIYUCIICHUS
reOMETPUYECKUX BEIWYHMH, B KaUE€CTBE «3aMECTHUTEIIS)» YHCIA.

B kypce «Marematukn» 5—6 KJIacCOB MpeACTaBJICHA HarJsigHas
TeoOMETpHsl, HamnpaBJICHHass Ha pa3BUTHE OOPA3HOTO MBIIUICHUS,
MIPOCTPAHCTBEHHOTO BOOOpa)XEHUsI, M300Pa3UTEIBHBIX yMEHHH. OTO
BaXHBIH 3Tall B M3YYEHUH TI€OMETPHUH, KOTOPBIH OCyIIECTBIsIeTCS Ha

HarJIsJHO-IIPaKTUYECKOM YpPOBHE,  OmHUpaeTrcs Ha  HarJIsJHO-
oOpa3zHOoe MBIIUICHHE OOydYaromuxcs. bosbmas posib  OTBOIMTCS
MIPaKTUYECKOMI JEeTEIbHOCTH, OINBITY, 3KCIIEPUMEHTY,

MozenupoBaHuioo. OOyudaromuecs 3HAKOMATCA C TI'€OMETPUUECKUMU
(purypamMm Ha TIOCKOCTH M B MNPOCTPAHCTBE, C HUX MPOCTEHIIMMHU
KOHQHUTYypalusIMHA, ydaTcsi H300pakaTb WX HA HEIWHOBAaHHOW |
KJeTuaToif Oymare, paccMaTpUBalOT HX IpocTeimue cpoiicTBa. B
NpoLECcCCEe HU3YYEHUs HarlsiJHONW TeOMETpPUU 3HaHHWs, IOJIy4YEHHBIE
oOyJaromuMucsi B HAa4YaJIbHOH IIKOJE, CHUCTEMAaTU3UPYIOTCI W
pacIIUpsAIOTCA.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTIAHE

CorilacHo y4yeOHOMY IUlaHy B 5—6 Kjaccax HU3ydaeTcs
WHTCTPUPOBAHHBIA mpeaMer «MaTeMaThka», KOTOPBIH BKIOYACT
apuMETHUYCCKUA MaTepual W HaTrSOHYI0 TEOMETPHIO, a TaKxkKe
MPOTEeIEBTUYECKUE CBEJCHUS U3 alreOpbl, DSJIEMEHTHI JIOTUKA |
Hayajla ONMCATCIIbHON CTATUCTHUKH.

VY4eOHBIA TUTaH Ha W3YYCHHE MaTEeMaTHKH B 5—6 Kiaccax OTBOIUT
HE MeHee 5 yd4eOHBIX YacOoB B HENCNIO B TEUCHHE KaXXIOTO Toja



o0yueHus, Bcero He MeHee 340 y4eOHBIX YacoB

COIAEPXAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUS)
5 kiaace

Hamypanvusle yucna u nynp

Harypansnoe uyucno. Psag  warypanbHbeix  uymcen. Ywucao 0.
N300paxeHre HaTypabHbIX YHCEJ TOYKaMHU Ha KOOPJAWHATHOW (YUCIIOBOIT)
NpsIMOU.

ITosnnmonHass cucTeMa CUHCIeHus. Pumckas HyMepanus Kak
NpUMEp HEMO3UIIMOHHOM CHUCTeMBbl cumcieHusa. [lecaTuuHas cucrema
CUHCJICHUS.

CpaBHeHHE HaTypaldbHBIX 4YHCEN, CPAaBHEHHE HATypallbHBIX YHCEIl C
HyneM. CriocoOsl cpaBHeHUs. OKpyTIeHHE HATYpPaJIbHBIX YHCEI.

CrnoxxeHue HaTypalbHBIX YHCEJ;, CBOWCTBO HYJId NPU CIOKEHHHU.
Brrautarme kak  gedicTBHe, OOpaTHOE  CIOXKCHUIO. YMHOXKCHHE
HATypaJbHBIX YHCEJ; CBOWCTBAa HYJS W EIUHUIBI NPU YMHOXCHUH.
JleneHnue kak neidcTBHE, 0OpaTHOEC yMHOXCHHIO. KOMIIOHEHTHI ACHCTBUM,
CBsI3b MEXIy HUMH. [IpoBepka pe3yibpTaTta apupMETHUSCKOTO ICHCTBHS.
IlepemecTuTenbHOE W cCOUYETATEIBHOE CBOMCTBA (3aKOHBI) CIOKCHUS U
YMHOYEHUsI, pacpe/IeINTEeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

HWcnonbs3oBanue OyKB st 0003HauYeHUSA HEU3BECTHOTO
KOMITOHEHTa W 3aIlICU CBOWCTB apH(PMETHUYSCKUX ICHCTBUIL.

Jenutenn wu KpaTHbIE 4YHCIa, pas3Io)KEHUE Ha MHOXHUTEIH.
IIpocThie u coctaBHbIe uncaa. [Ipusnaku aenumocTtu Ha 2, 5, 10, 3, 9.
Jlenenue ¢ OCTaTKOM.

CreneHb C HaTypajJbHBIM TOKa3aTelieM. 3aluch 4YHCIa B BUJIE
CYMMBI Pa3psiIHBIX ClIaraeMbIX.

YucnoBoe  BBIpa)XCHHE. BBIYHCICHWE  3HAYCHUH  YHUCIOBBIX
BBIpQXEHUM; NOPSAOK BBINIOJIHEHUs AedcTBui. Mcnmonb3oBanue npu
BBIYHCIICHUSIX MNEePEeMECTUTEIBHOTO W  COYETAaTEJIbHOTO0  CBOWCTB
(3aKOHOB) CIIOKEHHUS W YMHOXXCHHS, PACIPEICIUTEIFHOTO CBOHCTBa
YMHOXKCHHS.

Jpoou
[IpencraBnenne o npodOM Kak croco0e 3amucH YacTH BEIWYMHBI.

OObIKHOBEeHHBIE  npoOu. [IpaBuibHBIE UM HeNpaBWIbHBIE  JIPOOH.
CMmemanHass ApoOb;, TMpEACTaBICHUE CMCIIAaHHONW JpoOu B  BHUIEC
HEeMpaBWIBHONW ApoOM ¥  BBIJACICHHE IEJOW 4YacTh 4Yucia H3
HeNpaBWIbHOH 1pobu. M3o0pakeHue napoOeil TOUYKaMu Ha UHCIOBOH
npsimoii.  OcHoOBHOe cBoiicTBO Apobu. CokpaiieHue ApoOCi.



IIpuBenenne npobu k HOBOMY 3HamMeHartento. CpaBHeHHE HpPOOCH.

CioxxeHue M BBIYMTaHHE JpoOeil. YMHOXXeHHEe U JejeHue ApoOeii;
B3aMMHO-00paTHbIe apoOn. HaxoxaeHwme dYacTH MeNIoro M MLEeJoro Io
€ro 4acTHu.

Hecstuunas 3anuck npodOeit. IlpeacrtaBieHue aecATUYHON ApoOU B
BUAEC OOBIKHOBEHHOW. M300pa)keHHWEe ACCATHYHBIX IpOoOCH TOYKaMHU Ha
qucIoBOM mpsiMoii. CpaBHEHHE NIECSTUYHBIX JIPOOEH.

Apupmernueckue IEHCTBUS C ACCATHYHBIMU Apobsimu. OKpyTiieHHE
JIECSITUYHBIX TPOOEH.

Pewenue mexcmosvix 3aoau

Pemenue TEKCTOBBIX 3aaq apuPMETHICCKUM CII0CO0OM.
Pemenune normueckux 3agad. Pemenue 3amaud  mnepebopom  Bcex
BO3MOXXHBIX BapHWaHTOB. LlIcrmonp30BaHHWE TIpU pCIICHUM 3aaad
TaOJIUIl U CXCM.

Pemrenne 3agau, coAepskaliuX  3aBUCHUMOCTH, CBSI3BIBAIOILIHE
BEJIWYUHBI: CKOPOCTH, BpEeMs, pacCTOsHHUE; LeHa, KOJHUYECTBO,
CTOMMOCTb. EmWHHUNBI  U3MEpEeHHus: Macchl, o00bEMa, IIEHBI;
paccTosiHus, BpeMEeHH, CcKopocTu. CBi3bp MEXJIy €IUHHULAMU
U3MEPEHUS KaKI0H BEJIUYUHBI.

PeriieHre OCHOBHBIX 3ajad Ha APOOH.

[IpencraBneHne MaHHBIX B BHUIE TAaOJHIl, CTOJOYATHIX IHATPaMM.

Haznaonan zeomempus

Harnsinaeie mpencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa,
npsimMasi, OTPe30K, JIyd, yroji, JJoMaHas, MHOTOYTOJbHHUK, OKPYXHOCTD,
Kpyr. Yroiu. [Ipsimo#i, ocTpblil, TYyIOW U pa3BEPHYTHINA YIJIBL.

JnHa oTpe3ka, METpUYEeCKHE EIUHHUIBI IJIUHBL. JlIuHa JIOMaHOH,
IEPUMETP MHOTOYTOJIbHUKA. l3MepeHHe U IOCTPOEHHUE YIJIOB C
IMOMOIbIO TPAHCIIOPTHUPA.

Harnsgaeie  mpencrtaBiaeHus o  (purypax  Ha  IIIOCKOCTH:
MHOIOYyTOJBbHUK;  HOPsIMOYTOJbHHUK,  KBajpaT; TPEYroJbHUK, O
paBeHCTBE QHUTYD.

Wzo0Opaxenune ¢uryp, B TOM 4YHCIEe Ha KiIeTyaToil Oymare.
I[TocTpoeHrue KOH(pUTypaluil H3 dYacTel MPsIMOIl, OKPYKHOCTH Ha
HEJIMHOBAaHHOW W KJieT4daToil Oymare. Mcrmonp30BaHHEe CBOWCTB CTOPOH
U YIJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

IInomanes NpsIMOYrojJbHUKA YU MHOTOYTOJIbHUKOB, COCTAaBJIICHHBIX U3
NpsIMOYrOJILHUKOB, B TOM 4Yucie (Quryp, u300paxEHHBIX Ha
kietyaToil Oymare. EnuHHIBI M3MEepeHUs ILIOUIATH.

Harmsigaele  mpencrtaBiieHUss O IPOCTPAHCTBEHHBIX  (Urypax:
MNPSIMOYTOJIbHBIN napajienenunesi, KyO, MHOIOI'paHHHUKH.



M300pakeHne MpoOCTEHIINX MHOTOTPAHHUKOB. Pa3BépTkm Kyba n
napamenenunena. Co3zmaHne Mozesneil MHOTOTPAHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TIJIACTHJIMHA U JIP.).

OOBEM  mpsIMOYTOJIBHOTO  Mapaiienenunena, kKyoa.  EgunHuis
n3MepeHus o0beMa.

6 xiacc

Hamypanvuvie yucna

Apupmernueckue OEWCTBHSI € MHOTO3HAYHBIMH  HATypaJlbHBIMH
yrcaaMu. YHCIOBBIE BBIPAXKEHUS, MOPAAOK IEUCTBUM, MCIOJIb30BaHUE
ckoOok. Mcrosib30BaHWE TpPH BBIYUCICHHSX MEPEMECTUTEILHOIO H
COYETaTEIbHOTO CBOICTB CIIOKECHUSA u YMHOXEHHUS,
pacrpeneauTenbHOTO CBONCTBa YMHOXEHUS. Oxpyrienue
HATypaJbHBIX YHCEN.

Henutenn w KpaTHBIE YHCIa; HAWUOONBIIHWN OOIIWA IEIUTENb U
HanMeHbIee oOmiee KpaTHoe. J[eTMMOCTh CYMMBI W TPOU3BEICHHUS.
Jlemenue ¢ OCTaTKOM.

Hpoou
OObIKHOBEHHAsT Jpo0Ob, OCHOBHOE CBOWCTBO JpoOH, COKpalleHue

npobOeii. CpaBHEeHHE W yHopsimouWBaHue ApoOeii. Pemienune 3amay Ha
HaXO0XJCHUE YacCTH OT MEJIOTO M IIEJOTO IO ero JacTh. JIpoOHoe Ymuciio
KaK pe3ynbTaT AelicHus. llpeacraBieHue ACCATUYHON IpoOU B BHUIC
OOBIKHOBEHHOH JpoOH M BO3MOKHOCTH MPEJCTABICHHUS OOBIKHOBEHHOM
nopobu B BuUme JAccaTUUHOU. JlecaTwyHBIE IOpoOM ©W MeTpUUecKas
cuctemMa Mep. ApudmeTHyecKue ICHCTBUS W YHCIOBHIC BEIPAXKCHHS C
OOBIKHOBEHHBIMHU W JECATUYHBIMU TPOOSIMHU.

OTHomeHue. JleneHne B JaHHOM OTHOIIEHWHU. MacmiTad, mpomopIus.
IIpumeneHne mpomopHuil TIPU PEIICHUH 3aaad.

Ilousatue mpoileHTa. BblyKcieHHE TIPOLIEHTA OT BEJIUYHHBI H
BCIIMYMHBI MO €€ TMPOICHTY. BhIpakeHHE TMPOICHTOB ACCATUYHBIMU
npoOsimu. Pemrenuwe 3amad  Ha TIPOLICHTHI. BBIpa)keHHWE OTHOIICHUS
BCJIMYMH B MPOLICHTAX.

Ilonoscumenvuvle u ompuyamenvusvle vucia

ITonoxxutenpHble W OTpHIaTeNbHBIe 4Yucaa. lleapie ymcna. Moxynb
Yuciua, reoMeTpuYecKas UHTEpIpeTanus MOy st yycia.
N3o0paxxenne 4Ynced Ha  KOOPAWHATHOW  mOpsMoii. UYwncioswie
npomMexyTku. CpaBHeHHne uwncen. ApudMeTHUECKHE NCHCTBUS C
MMOJ0KUTEIBHBIMHU U OTPUIIATEIILHBIMU YHUCIIAMU.

I[IpsMoyronpHass cuUcTeMa KOOPAMHAT Ha IuTockocTH. KoopanHaTsl
TOYKM Ha IUIOCKOCTH, alcmucca m opamHata. [locTpoenme Todek H
(puryp Ha KOOPAWHATHOI IUIOCKOCTH.



bykeennvie svipasicenusn

[Ipumenenne OyKB ISl 3allMCH MaTEMaTHYECKHUX BBIPAXXCHUNH U
npeaioxeHuii. CpolicTBa apudMeTHUecKHX JeiicTBuil. bykBeHHBIE
BBIPAXXEHUSI W YHCJIOBBIE IIOJCTAaHOBKH. byKBEHHBIC paBEHCTBA,
HaXO0XJIEHHUE HEHW3BECTHOTO KOMMOHEHTa. PDopmyissl; (HOpMYyIIb
IepuMeTpa ¥ IUIOIIaAW  NIPSMOYTOJbHHUKa, KBajapara, oOOBEMa
napanjenenunena u Kkyoa.

Pewienue mexcmoeswvix 3adau

Pemenue TEKCTOBBIX 3aaq apuPMETHICCKUM CII0cO0OM.
Pemenne normyeckux 3agad. Pemenue 3amaud  mnepebopom  Bcex
BO3MOYHBIX BAPUAHTOB.

Pemenne 3amad, coaepKalmiux  3aBUCUMOCTHU, CBS3BIBAIOIIUX
BEJIUYHUHBI: CKOPOCTH, BpEeMs, pacCTOsiHUE; II€Ha, KOJHUYECTBO,
CTOMMOCTB; TIPOU3BOAUTECIBHOCTH, BpeMs, 00beM paboThl. ExuHHUIIEI
W3MEPCHUsS: MAaCChl, CTOMMOCTH; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXJy €IUHHUIIAMU U3MEPCHUS] KaKIOU BEITUYUHBI.

Pemrenne 3amad, CBSI3aHHBIX C OTHOIICHHEM, IMPOTOPIIHOHAIBHOCTHIO
BCJIMYMH, TMPOICHTAMH; pPCIICHHE OCHOBHBIX 3a7ady Ha JApoOou u
MPOIIEHTHI. OrneHka "u MPUKUIKA, OKpYyTJICHUE pesynbTara.
CocraBrenne  OyKBEHHBIX  BBIpQXCHHW 1O  YCJIOBHIO  3aJadyH.
IIpencraBneHne MaHHBIX C MOMOMIBIO TaOnum M nuarpamM. CrombdaTeie
JUarpaMMbl: UT€HUE U TOCTpoeHHe. UTeHHe KPYTOBBIX JUArpaMM.

Haznaonan zeomempus

Harnmsinaeie mpexacraBieHuss o (urypax Ha INIOCKOCTH: TodKa,
npsimMas, OTPE30K, JIy4, yroiu, JioMaHasd, MHOI'OYT'OJIbHUK,
YeTBIPEXYTOJBHUK, TPEYTOIBHUK, OKPYXXHOCTh, KPYT.

B3aumHoe  pacnosoxeHue — OBYX ~ HOPSIMBIX  Ha  IUIOCKOCTH,
napajuleiabHble IpPsIMblE, NEPIEHAUKYJISIDHbIE IpsiMble. l3Mmepenue
pacCTOsSIHUM: MeXAy ABYMs TOYKaMH, OT TOYKHM [0 NPsMOI; AnWHA
MapLIpyTa Ha KBaJpaTHOU CETKE.

H3mMepeHue U moCTpOeHUE YTJIOB C HOMOIIBIO TpaHcHopTupa. Buasl
TPEYrOJbHUKOB: OCTPOYI'OJIbHBIM, IPAMOYTOJIbHBIM, TYIOYTOJIbBHBIN;
paBHOOEAPCHHBINH, pPaBHOCTOPOHHUM. YeTBIPEXYTOJBHUK, MPUMEPHI
4eTBIPEXYrOJbHUKOB. [IpsIMOyroabHMK, KBagpaT: HCIOIb30BaHHE
CBOWCTB CTOPOH, YIJIOB, AuaroHanei. M3o0pakxeHne reoMeTpruIecKux
¢uryp Ha HenuHOBaHHOW Oymare C HCIOJb30BAHHEM IUPKYJIS,
JIMHEWKH, YroJIbHUKa, TpaHcrnopTtupa. IlocTpoenuss Ha KieTdaToi
Oywmare.

I[lepumerp  MHOroyronpHuka. Iloustne  riomanu  QuUryps;
€IMHHUIB  W3MepeHus  Iuromanu. IlpuOnmxeHHOEe  W3MeEpeHHe
wromanu (GuUryp, B TOM dYHCJIE Ha KBaJpaTHOM CeTKe.



ITpubnmxkeHHOe M3MEpEeHHE IAIWHBI OKPYXXHOCTH, IUIOMIAAW Kpyra.
CumMeTpusi: IeHTpaldbHasi, OCeBasi M 3epKajlbHasi CUMMETPHH.
ITocTpoeHne CUMMETPUYHBIX (UTYp.
Harmsigaele  mpencTtaBiieHUss O NPOCTPAHCTBEHHBIX  (urypax:
napayiesienumnesn, KyO, Nmpu3Ma, NHpaMuiad, KOHYC, LFJIMHApP, IIap M
cepa. MzoOpakenmue mpocTpaHCTBEHHBIX Guryp. IIpumepsr paszBEpTok

MHOTOTPAaHHUKOB, IMIMHApa W  koHyca. Co3nmanue  Mojuenei
MPOCTPAHCTBCHHBIX (uryp (u3 OyMaru, MOPOBOJIOKH, IUIACTHJIMHA U
ap.).

I[Torsatne o00bEMa; enwHUNBI wu3MepeHHs o0BéMa. OO0BEM
MPsIMOYTOJIBHOTO Mapaluieyienumena, Kyoa.

INTAHUPYEMBIE TIPEAMETHBIE PE3YJIBTATBI OCBOEHMS [TPUMEPHO
PABOYEU [TPOI'PAMMEBI KYPCA (ITO T'OJIAM OBYYEHU )

OcBoenue yuebHOro Kypca «Marematuka» B 5—6 Kiiaccax OCHOBHOU
IIKOJIBI JIOJPKHO OO0ECevYuBaTh JIOCTH)KEHUE CIEAYIOIMNX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yJIbTATOB:

5 kmacc

Yucna u eviuucnenus

1. TlonmMaTe M TpaBWIBHO YIOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMH YHCJIaMM, OOBIKHOBEHHBIMH U JIECATUUYHBIMU
IPOOSMHU.

2. CpaBHUBaTh n YIIOpsI0YNBaTh HaTypaJbHbIC 4yuca,
CpaBHHUBATh B TMPOCTEHININX CIydasix OOBIKHOBEHHBIE JpoOH,
JIeCITUYHBIE TPOOU.

3. CooTHOCHUTHP TOYKY Ha KOOPAWHATHON (YHUCIOBON) MpsIMOM C
COOTBETCTBYIOIIMM €l YHCIOM M H300pakaThb HaTypaJbHbIC
YHUCla TOYKAMU Ha KOOPIWHATHOU (YUCIIOBOI) TPSIMOH.

4. BeimonHsATh apudMeTHYEeCKHE JEWCTBUSI C HaTypaJlbHBIMHU
YHUCJIaMH, C OOBIKHOBEHHBIMH JpPOOSIMH B NMPOCTEHIIMX CIydasX.

5. BBINOJHATE NPOBEPKY, NPUKUAKY pE3yJbTaTa BBIYUCICHUH.

6. OKpyrasaTh HaTypajibHbIE YMCIIA.

Pewenue mexcmoguix 3aoau

1. Pemarp TekcTOBBbIE 3aJayd apU(PMETHUYECKHUM CIIOCOOOM U C
ITOMOIIBIO OPraHU30BAaHHOTO KOHEYHOro mepedopa BCeX BO3MOXKHBIX
BapUaHTOB.

2. Pematp 3amadd, coaepiKaliue 3aBHCHMOCTH, CBSI3BIBAIOIIUE
BEJIMYMHBI: CKOPOCTh, BpEMsl, PAcCTOSHUE; LleHa, KOJUYECTBO,
CTOHUMOCTb.

3. Hcrmonp30BaTh KpaTKHE 3alUCH, CXEMBI, TaOJHIBI, OOO3HAYCHUS



IIPU PELICHUH 3aJad.
Ilons30BaThCsl OCHOBHBIMH CAUHHUIIaMU U3MCPCHUA: IIECHBbI, MAaCChI;
paccTosiHHs, BPEMEHH, CKOPOCTH; BBIpa)XKaTh OJHU CIUHHUIBI
BEJIMYMHBI 4Yepe3 Jpyrue.

M3Bnekars, aHaJIU3UupOBaTh, OLICHUBATh nHOOPMAITHIO,
MpeACTaBICHHYI0O B Tabaume, Ha CcToJO4aTOW  Jauarpamme,
WHTEPIPETUPOBATh  NPEACTABICHHBIC  JaHHBIC,  HCIIOJIb30BaTh
JAHHBIC TIPH PEIICHUH 3a]1ad.

Haznaonan zeomempusn
ITonp30BaThCs T€OMETPUICCKUMU IIOHATUSIMHU . TOYKa, npsamas,
OTPE30K, Jy4Y, Yyroj, MHOTOYTOJIbHUK, OKPYXKHOCTh, KpPYT.
IlpuBoauTh NpHUMEPbl OOBEKTOB OKPYKAIOMIETO MHPA, HMEIOIINX
(hopmy H3yUEHHBIX T€OMETPUUYECKUX (PUTYD.

Hcrnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BepIIWHA
CTOPOHA; C MHOTOYTOJIBHMKAaMH: YIOJI, BEpIIMHA, CTOPOHA,
JIMaroHallb; C OKPYXHOCTBIO: PaJHyC, AUAMETp, LEHTP.

N306paxathb HU3y4ECHHBIC reoMeTpUYEeCKue dburypst Ha
HEIMHOBAHHON M KIeT4aTo Oymare ¢ IIOMOMIBI0 IIUPKYJsl U
JIMHEWKU.

HaxonuTe ninuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C
ITIOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOIN [JIMHBI, CTPOUTH
OKPY’KHOCTB 33/IaHHOTO pajuyca.

HUcnonp3oBaTh CBOMCTBA CTOPOH H YIJIOB INIPSIMOYTOJbHUKA,
KBajZpaTa JJs UX MOCTPOCHUS, BEIUYNCICHUS TUIOMAAN U TIEpUMETpa.
BpluncnsaTe mepuMeTrp W IUIOMIAJb KBajapara, INpsIMOYTrOJbHHKA,
¢uryp, cocTaBIeHHBIX W3 MNPSIMOYTOJIHLHHUKOB, B TOM YHCIE
puryp, n3o6paxEHHBIX Ha KJIeT4aToll Oymare.

[Tonp30BaTbCSI OCHOBHBIMH METPUUYECKHUMH €AUHUIIAMH HU3MEPEHUsI
JUIMHBI, TUIOMIAJM; BBIpaXkaTh OJIHM €IWHHUIBI BEJIMYHUHBI Yepe3
JpyTHe.

PacnioznaBats rapa’seIeuIe]I, KyO, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, peOpo TrpaHb, W3MEPEHUS; HAXOJUTH
W3MEpEeHUs Napajuiesenumnena, Kyoa.

Beraucnsate  006péM  kyOa, mapajuiernenuiiena 1o 3aJaHHBIM
W3MEpEHUSAM, I0JIb30BAaThCS C€AWHUIIAMHU H3MEpEHUsl 00beMma.
Pemate HecmoXHBIE 3aJadyd  Ha H3MEPEHHE T'€OMETPHYECKHUX
BEJIMYUH B IPAKTUICCKUX CUTYAIUAX.



6 KJ1acc

Yucna u evluucnenusn

1.

3HaTh W TOHHMATh TEPMHUHBI, CBS3aHHBIE C Pa3IUYHBIMH
BUJIAMU YMCENI U CIOCO0aMU HMX 3alHCH, MEePEXOqUTh (€CIH 3TO
BO3MOJKHO) OT OJHOW (hOpPMBI 3aIllUCU YHCJa K JIPYTOM.
CpaBHHMBaTh U YIOPSAOYMBATH LEJIBIC YHCIA, OOBIKHOBEHHBIC
U JCeCATHYHBIC ApOoOW, CpaBHMBATHh YHCIA OJHOTO M Pa3HBIX
3HAKOB.

BeimonHsATe, coueTas yCTHBIE W I[HUCBMEHHBIE HPHEMBI,
apudMeTHYeCKue JCUCTBHUSI C HATypPaIbHBIMH U IEJIBIMHU
YHUCIaMH, OOBIKHOBEHHBIMH U  JCCSITHYHBIMH  JApOOSMH,
MOJTOKUTENbHBIMU U OTPULATEILHBIMHA YUCIAMH.

BpruucnsaTe 3HAaUYEHHUS YUCIJIOBBIX BBIPAXXEHUI, BBINOJHITH
NPUKUIKY U OLEHKY pe3yJbTaTa BBIYUCICHUN; BBINOJHSITH
nmpeoOpa30BaHUs YHCIOBBIX BBIPAKCHHWII HAa OCHOBE CBOICTB
apu(PMETHUYCCKHUX ICHUCTBUI.

CoOTHOCUTH TOYKY Ha KOOpPJAMHATHOU HpsIMOU c
COOTBETCTBYIOIINM €M YHCIOM M HM300pa)kaTh YHCIa TOYKaAMH
Ha KOOPJAUHATHON MPsAMON, HaXOAUTh MOIYJ]b YHCIA.

COOTHOCUTh TOYKH B NPSIMOYTOJBHOH CHCTEME KOOPIHHAT C
KOOpAMHATAMH 3TOH TOYKH.

OKpyIJIsITH LeNble 4YHCia W JeCATHYHBIC JpOoOH, HaXOIUTH
NPUOIIMIKEHUSI YU CET.

Yucnosvle u 5yK88HHble 8blpasicenun

1.

4.

IlornmaTte W yHmoTpeOJSITH TEPMHUHBI, CBSI3aHHBIE C 3aIHCHIO
CTENIEHN 4YMCJa, HAXOMUTh KBaJpaT U KyO dYHCla, BBIYUCIITH
3HAYEHMSI YHUCIOBBIX BBIPAKEHUN, COJAEp)KAIIUX CTEIEHU.
ITons30BaThCS MpU3HAKAMU JIeTUMOCTH, packiaabIBaTh
HaTypallbHbIE YMCIa HA MPOCTbIE MHOXUTEIU.

ITonp3oBaThCst MacITaboOM, COCTABISATH MPOMOPIIMHA M OTHOIICHUS.
Hcnonp3oBarek OykBBI 1y OOO3HAUECHHUS] YHCEN IPHU 3allCH
MaTeMaTHYECKUX BBIpaKEHUH, COCTaBJISATh OyKBEHHBIEC
BBIDOKEHUSA M (QOPMYJIBI, HaXOIWTh 3HAYCHHUsS OyKBEHHBIX
BBID@KEHUH, OCYIIECTBIISII HEOOXONMMBIC TIOJCTAHOBKH U
peoOpa3oBaHUsI.

HaxonuTe HEW3BECTHBI KOMIOHEHT pPaBEHCTBA.

Pewienue mexcmoeswvix 3adau

1.

Pemiath MHOrONIATOBBIE TEKCTOBBIE 3a/Ja4d  apuPMETHUCCKUM
CITOCOOOM.

PeHIaTI) 3aga4H, CBsI3aHHBIC C OTHOLIICHUCM,
HpOHOpHI/IOHaJ'H)HOCTI)IO BCJIMYHH, HpO]_[eHTaMI/I; pemaTL TpI/I



OCHOBHBIC 3a/1a4M Ha IPOOM U TIPOIICHTHI.

Pemate  3amaum, coaepskalmMe  3aBUCHUMOCTH,  CBS3BIBAIOIIME
BEJIMYHMHBI: CKOPOCTb, BpPEMs, PACCTOSIHHE, II€HA, KOJUYECTBO,
CTOMMOCTH;  NPOU3BOAUTEIBHOCTH, BpeMs, 00BEMa padoOTHI,
HUCHONIB3Ysl  apu(MeTHdeckue JICHMCTBHS, OLEHKY, MNPUKHUAKY;
MOJIb30BaThCS eIUHNLIAMU H3MEPEHUs COOTBETCTBYIOIINX
BEJIUYHUH.

CocTaBisiTh OyKBEHHBIC BBIPQXKEHHS 110 YCJIOBHIO 3aJ1a4u.
W3Bnexats wWHpOpPMANMIO, NpPEACTABICHHYIO B TaOinumax, Ha
JIMHEHUHOMH, cTono4yaTon WA KpyroBou JauarpaMmax,
HHTEPOPETUPOBATh  MNPEJACTABICHHBIE  JaHHBIE;  HMCIIOJB30BATh
JIaHHBIE TIPU PEIICHUU 3a]1a4.

[IpencraBmsiTe wH(OpPMAIMIO € TOMONIIBIO TAONWI, JMHEWHOH W
cToJI6UYaTON IHarpamMm.

Haznaonan zeomempus

1.

[IpuBomuTh TIpUMEpPHI OOBEKTOB OKPYXKAIOIIET0 MHpPa, HWMEIOIMINX

dhopmy HU3yYEHHBIX FEOMETPUUICCKUX IIOCKUX u
MPOCTPAHCTBCHHBIX (UTYP, MPUMEPbl PABHBIX U CUMMETPHUYHBIX
duryp.

N300paxarh ¢ MOMOIIBIO HUPKYJs, JUHEHKH, TPAHCIOPTHpPA Ha
HEJIIMHOBAaHHOW M  KJIeT4aToil Oymare M3ydeHHBIE IUIOCKHE
reoMerpudyeckue GUIypbl W KOH(QUTrypaluu, CHMMETPUYHbBIC
urypsr.

[Tosib30BaThCsI TE€OMETPUYSCKUMH TMOHSTHSIMH: PaBEHCTBO (UTYD,
CUMMETpHS;  HCHOJB30BaTh  TEPMHUHOJOTHIO,  CBSI3aHHYIO  C
CUMMETpPHUENH: OCh CUMMETPHUM, LIEHTP CUMMETPHUH.

HaxonuTe  BE€IMYMHBI  YIJIOB  HU3MEPEHHWEM  C  MOMOIIBIO
TpaHCIOPTHUPA, CTPOHUTH YIIBl 3aJaHHON BEIWYHHBI, MOJIb30BATHCS
IIpU PpELICHUU 3a7ad I'pPajlyCHOM MepoH YIJIOB; paclo3HaBaTb Ha
yepTekax OCTPBIM, NMPSIMOM, Pa3BEPHYTHIM M TYINOMU YIJIbI.
BeruucnsaTe OIMHY  JIOMaHOM, TepUMETP MHOTOYTOJIBHHKA,
MOJb30BAaThCS EIMHUIIAMH H3MEPEHHUS [UIMHBI, BBIpa)kaTbh OJHHU
€IMHUIBI U3MEPEHUS JUIMHBI Yepe3 ApyTrhe.

Haxonuthk, HCHONb3ys YEPTEIKHBIE HHCTPYMEHTBI, PACCTOSHUS:
MEXIYy ABYMs TOYKaMH, OT TOYKH OO0 MNPSAMOM, JIMHY HyTH Ha
KBAaJpaTHOU CETKE.

Beraucnsate Iomanb ¢duryp, COCTaBJICHHBIX us3
NPsIMOYTOJIbHUKOB, HCIIOJIb30BaTh pa3Ouenue Ha
NpsIMOYTOJIbHUKW, Ha paBHbIe (QUIypbl, JOCTpauBaHUe JI0O
NpsIMOYIOJIBHUKA;  [OJIb30BaTbCs  OCHOBHBIMHU  €IMHHLIAMU

U3MEPCHHUs IUIOMIaAW; BBIPaXaTh OJHU CIUHUIBI HW3MEPCHUS
IUIOIIATH Yepe3 NpyTHe.



10.

11.

PacmoznaBate Ha MOJCIAX H I/I306pa)KCHI/I$IX nupamMuay, KOHYC,

OWINHApP, HWCIOJB30BaTh TEPMHHOJIOTHIO:  BEpIIMHA,  pedpo,
rpaHb, OCHOBAaHHE, Pa3BEPTKa.

H3zobpaxats Ha KJIE€TYaTou Oymare NPSIMOYTOJIbHBIN
napasuienenumnes.

BpluucisiTe 00b€M  TIPSIMOYTOJIBHOTO IMapajuiejienuiena, Kyoa,
IIOJIB30BAaThCA OCHOBHBIMH CAUMHUIIaMU U3MEpPCHUSA O6’béMa;
BBIpAXKaTh OJHU CIUHHIBI U3MEpeHHs Oo0béMa Yepe3 Jpyrue.
Pemiate HecnoxHBIC 3aadyu Ha HaXOXIACHHUC TICOMCTPUUYCCKUX
BEJIMYMH B NPAKTHYCCKUX CUTYAaIHSX.



TEMATHYECKOE IJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUS)
5 knacc (ne menee 170 4)

HasBanue
pa3nesia (TeMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coaepkaHue

OcCHOBHBIE BH/IBI 1eSITETLHOCTH
00y4Jarouuxcst

DJIeKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibHbIE
pecypcsbl)

HartypajibHble
YHCIIA.
JleiicTBUsC
HATypPaJIbHBIMHA
yuciaamu (43 u)

Jecatnanas cucrema
CUUCIICHUS. Pan
HaTypajabHBIX quCel.
Harypanpueiii psaa. Ywucno O.
HatypanbHbie qucia Ha
KOOpAUHATHOM OpsiMOM.
CpaBHeHnue, OKpYTJICHHE

HaTypaJIbHBIX YUCCII.

Apudmernaeckue IOEUCTBUS C
HaTypaJIbHBIMHU YHCJIaMU.
CBoiicTBa HyJA IpPU CIO0XKECHUU
u YMHOXXEHUH, cBoO¥iCTBa
€IMHUIIBI TpH  YMHOXXECHUH.
IlepemecTurensHoe u
coyeTaTeIbHOe cBoO¥iCTBa
CIIOKEHUS u YMHOXEHHUS,
pacrnpeenuTesIbHOE  CBOMCTBO
YMHO>KEHHSI.

IIC.TII/ITGIII/I U KpaTHbIC YucCIa,
Pa3JI0KCHUC qucia Ha
MHOXHTCIIN. I[CJ'ICHI/IG C

Yurtarth, 3a0MCHIBATh, CPDABHHUBATH
HaTypaJbHBIC YHCIIa; MpeaIaraTb M
o0cy:K1aTh CIoco0bI
YIOPSATOYNBAHUS YUCEIL.
HN3o0pakaTh KOOPJAMHATHYIO
NIpsAMYI0, 0TMeYaTh YHCIa TOYKAMH
Ha KOOpJIMHATHOMU npsiIMOH,
HAXOJAMTh KOOPIWHATHI TOUKH.
HccienoBarns CBOMCTBA
HaTypajbHOTO psaa, uucena 0 u 1 nmpu
CIIO’)KEHUHU U YMHOXKEHHH.
Hcenoab3oBarb NpaBHJIO
OKPYTJICHUSI HATYPaIbHBIX YHCEI.
BbinoHATH apupmeTHyecKkue
JAelCTBUS ¢ HATYpPAIbHBIMU YHCIAMHU,
BBIYMCJIATh 3HAYCHUS YHUCIOBBIX
BBEIpOKCHUH CO CKOOKamm u 0e3
CKOOOK.

3anucbIBaTh MPOU3BEACHHE B BUJE
CTETICHH, 4YUTATh CTETICHH,
HCINO0Jb30BATh TePMHHOJIOTHIO
(ocHOBaHwME, ITOKa3aTeb),




OCTaTKOM. IIpocTsie H
cocraBHble uuciua. IIpusznaku
aeauMocTH Ha 2, 5, 10, 3, 9.

CreneHp c HaTypaJIbHBIM
ITOKa3aTelIeM.

BBIYHCJIATh 3HAYEHUS CTCIICHEH.
BpINOJHATL NPUKUAKY U OLEHKY
3HAYEHUNW YMUCJIOBBIX  BBIPAXKCHUI,
NnpeJiaraTb U NPUMeHSITh NPHEMBbI
IIPO BEPKHU BbIYUCICHUM.
Hcnonb3oBaTh NpH  BBIYHCICHHAX
NEPEMECTUTEIILHOE M COYETATEIbHOE
CBOMCTBA CIOXKEHHS M YMHOMKEHHS,

pacrpeneanTenbHoe CBOICTBO
YMHOXXEHUsA;  (opmyaupoBats U
NPUMEHATH NpaBUa
rpeoOpa3oBaHUA YHUCIIOBBIX

BBID@&XXEHUII HAa OCHOBE CBOMICTB
apuMETHUCCKUX JCUCTBHIA.




Yucnossle BBIPa>KCHHUA
OOpsiAOK NEUCTBUU.

Pemienue TEKCTOBBIX 3ajad Ha
BCE apudmMeTuyecKue
NEeHCTBUs, Ha JBWKCHHE U
NOKYNKHU

Hccaenosarns YU CJIOBBIE
3aKOHOMEPHOCTH, BBIIBUTaTh "
000CHOBBIBATH TUIoTe3bl,
(popmyaupoBars 00001eHUsT U BBIBO/bI
no pe3yyibpTaTraM MIPOBEICHHOTO
HCCIICIOBAHMSI. ®opmy.TupoBaThH

ompenesieHHusl JCIUTEIs W KpPaTHOTO,
Ha3bIBATh JCIUTEIIM U KPATHBIC YHCIIA;
pacmo3HaBaTh I[POCThIC U COCTaBHBIC
yucia; popMyJIMpoBaTh U NPUMEHSITH
NPU3HAKHU JIETUMOCTH Ha 2, 3, 5, 9, 10;

NPpUMEHATH AJITOPUTM Pa3JI0KCHU
quciaa Ha OpOCThIC MHOKHUTCIIN,
HAaxXoAuMThb OCTAaTKMH OT [JOCJICHUA U

HCIIOJIHOC YaCTHOC.
Pacnio3znaBarb HCTHHHBIC U JIOKHBIC

BBICKA3bIBAHHUS 0 HaTypaJlbHBIX
4ucliaX, MNPUBOJAUTH MNPUMEPBI H
KOHTPIIPUMEPHI, CTPOHUTH
BLICKA3bIBAHUSA u OTpUIIAHUS
BBICKa3BIBAaHUN o CBOMCTBax
HATypaJbHBIX YHCEI.

KouncrpyupoBarh MaTeMaTHYecKue

NPEUIOKEHUsI C TIOMOIIBIO CBS30K «U»,
«UITU», KECIH..., TO...».
Pemarsb TEKCTOBBIE
apupMEeTHICCKUM
HCI0JIb30BATh

3a1a49n
CIIoco0om,
3aBHCHMOCTH MEXIY
BEIUYHMHAMU (cxopocCTh, BpeMms,
paccrosiHue; LICHA, KOJIUYECTBO,
CTOMMOCTh U JIp.): aHAJM3HPOBATH U
OCMBICJIMBATH TEKCT 3a1a4H,

JJIeKTPOHH
ble
(undpoBbie
oOpa3oBareJ
bHBIE

pecypchl)




nepedopMyJIUpOBaTH yCIIOBHE,

H3BJICKATH HCO6XOI[I/IMBIC JaHHBIC,
YCTaHaBJAUBATH 3aBUCUMOCTH MCKOY
BCIIMUHMHaAMMU, CTPOUTDH JIOTUYECKYTIO

LIENIOYKY pPacCyXJACHUH.

MopaeaupoBaTh XOJ PCLICHUS 3aJauld
c MTOMOIIIBIO pUCYHKa, CXEMBI,
TaOJINLIBL.

IIpuBoauTHL, pa3dupaTb, OLEHUBATH
pa3uyHble pElICHUs, 3allMCU pPEIICHUHN
TEKCTOBBIX 3aJad.

Kputnueckn omeHMBATBH TOIYyYCHHBIN
pe3ynabTar, OCYILECTBJISITH
CaMOKOHTpOJIb, TIPOBEPsisI OTBET Ha
COOTBETCTBUE  YCIOBHIO, HAXOAHMTh
OIIIUOKHU.

Pemates 3amaun ¢ momoIeio Iepedopa
BCCX BO3MOKXHBIXBAPHUAHTOB.
3HAKOMMTBLCSI € HMCTOpUell pa3BUTHS]
apupMeTHKH




HasBanue
pasaesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BH/IbI 1eSITEJIbHOCTH
o0yyaroumuxcs

JIEKTPOHHBIE
(uudposbie
00pa3oBaTe/bHbI
e pecypchbl)

Harasianas
reomMeTpusi.
JInaun Ha
niockoctu (12

1)

Touka, npsimasi, OTpe30K, JIyd.
JlomaHnas. M3MepeHue AIUHBL
OTpe3Ka, METPUUYECKHE
€IUHUIBl HU3MEPEHUs JUIMHBIL.
OKpY>XHOCTBH KPYT.

ITpakTrueckas
«ITocTpoenue
OKPYXHOCTEN».

pabora
y3opa u3

Yroin. IIpsawmoii, OCTpBIN,
Tynoul W pa3BEPHYTHIA YIJIBI.
H3smepenue yrinos.
IIpakTueckas
«ITocTpoenue yrios»

pabota

Pacno3naBaTh Ha yepTexax, pUCyHKax,
ONNCHIBATH, HCTIONIB3YSI
TEPMHUHOJIOTHIO, W  H300pamaTrb C
MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB:

TOUYKYy, MpPSIMYyIO, OTpPE30K, Jyd, YIo,
JIOMaHy10, OKPY>KHOCTb.
Pacno3naBarb, NPUBOAMTH NPHMEPHI

00BEKTOB pEabHOTO MHpa, HMEIOIIHNX
dbopMy H3y4YEHHBIX (GUIYp, OIEHHBATH
UX JIMHEHHBIE pa3Mephl.

HUcnouab3oBaTh TUHENKY U
TPaHCHOPTUP KaK UHCTPYMEHTHI JIJIsI
TIOCTPOCHUS U U3MEPEHUSI: H3MePSITh
JUIMHY OT-pe3Ka, BeJIUUHUHY yIJa;
CTPOMTH OTPE30K 3aTaHHOU JUTHHBI,
yroJ, 3aJaHHOW BEJIMUUHBI;
OTKJIAJBIBATH IIUPKYJIEM PaBHBIC
OTpE3KH, CTPOUTH OKPY>XHOCTD
3aaHHOro paauyca.Mzo0paxkarth
KOH(HUTYpay reOMEeTpUIECKUX HUryp
H30TPE3KOB, OKPYXHOCTEH, HX
yacTed Ha HEIMHOBAHHOWH KIJIETYATOM
OyMare; npeaJjiaraTb, ONUCHIBATH U
00cyxaaTh COCO0ObI, AJITOPUTMBbI
TTOCTPOCHUS.

Pacno3naBatb u M300paxxaTh, Ha
HCIWHOBAaHHOW W KieTdatoil Oymare




NpsIMOM, OCTPBIN, TYIOH, pa3BEPHYTHII
YIJIBbI; CPABHUBATH YIJIBL.

BplunciasTh JJITNMHBI OTPE3KOB,
JIOMAaHBbIX.
IlonumaTtn H HCIIOJIB30BaATH npu

peamieHuHn 3aa4 3aBUCHUMOCTH MCKIY
CAMHHUIIaMHA METquCCKOﬁ CHCTEMBI
MCP; 3HAKOMHUTBLCHA C HEMCTPUUCCKUMU

CUCTEMaMH Mep; BbIpaMaTh [JIMHY B
Ppa3IMYHBIX eJIMHNLIAaX HU3MEpeHHUsI.
HccnenoBaTtn (urypsr u
KOH(QUTYpaluu, HCIoNb3yst I1HdpoBbIe

pecypcel
OOBIKHOBEHHBIC| 1106, IIpaBuibHBIE u | MoaeaupoBarhb B rpaduueckoii,
poou (48 1) HETIPaBIUTHHEIC npobu. | mpeaMeTHo  ¢dopMe, C IOMOIIBIO
OcHOBHOE  CBOWCTBO  JpoOW. | KOMIBIOTepa IOHSATUS U CBOMHCTBA,

CpaBHenue apobOeii. CroxxeHue
U BBIYHUTAHUC O6I)IKHOB€HHBIX

npobeit. CwmemanHast — ApoOb.
YMHOXKEHHE " JIeJIeHUE
OOBIKHOBEHHBIX Jpo0eii;
B3aMMHO-00paTHBIC Ipoou.
PerieHne  TEKCTOBBIX  3ajad,
coJiepKaIux npoou.
OcHOBHBIC 3a/1a4u Ha APOOH.
ITpumeneHue OykB s
3aIMMUCH MaTeMaTHYECKUX

BBIPAXKCHUN UIIPEAIIOKECHUN

CBsI3aHHBIE C OOBIKHOBEHHOHW APOOBIO.
YuTaTh M 3aNHCHIBATH, CPABHHBATH
OOBIKHOBEHHBIC  NIpOOW, MpeAIararthb,
000CHOBBIBATh U 00CY:KIaTh CHOCOOBI
YHOPSTOUYUBAHUS IPOOCH.

H300paxkars OOBIKHOBEHHBIC ApOOHU
TOYKAaMH Ha KOOPIAWHATHOU TIPSMOI;
HCIO0JIb30BaTh KOOPJIUHATHY O
MPSIMYTO TSI CPaBHEHHUS IPOOCii.
DopMyJIHPOBATH, 3aMUChIBATh c
NOMOIIbI OYKB OCHOBHOE CBOMCTBO
OOBIKHOBCHHOW JIpoOH; MCHOJIL30BATH
OCHOBHOE CBOHCTBO nIpobu TUTS
COKpalleHust JApoOell W MpUBEICHUS
Jpo0U K HOBOMY 3HaMCHATEIIFO.




MpeacraBiasiTh CMENIAHHYIO JpOOb B
BUJEC  HCENPAaBUIBHOW U  BBIICISTH
LIEJIYI0 4YacTh YHCJIa W3 HENpPaBHILHON
poOu.

BpinoJHaTh apudmernyeckue
AeficTBUSI C OOBIKHOBEHHBIMHU ApOOSIMH;
NPUMEHATH cBOliCTBA
apu(pMETHICCKUAX nefcTBuit IS

panMoHaIN3aluy BBIYHCICHUI.
BbInogHAT, NPHKHAKY W OLEHKY
pe3yibpTaTa BBIUMCICHUN; HpeajaraTb H

NMPUMEHATH NPUEMBbI MPOBEPKU
BBIYHCJICHUM.

IlpoBoauTh MHcCcieIOBAHMS CBOMCTB
npooeit, OIHpPasiCh Ha  YHCJIIOBBIE

SKCIIEPUMEHTHI (B TOM  4HCJIE C
ITOMOIIBIO0 KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIE U JIOKHBIC
BBICKA3bIBAHUS O JpO0SX, HPUBOAUTH
NMpUMePbI U KOHTPIPUMEDPHI, CTPOUTH

BbICKA3bIBAHUSA " OTpULIAHUS
BBICKa3bIBaHUM.
Pemiatnp TEKCTOBBIE 3aJ1a4u,

cojJepikamiue ApOOHBIE  JTaHHBIE, |
3a7la4d Ha HAaXOXKJICHUE YacCTH IeJ0T0
M 1IEJIOTO MO €r0 YacTH, BBISABJIATH HX
CXO0/ICTBA U pa3IuYUs.




MopaeaupoBaTh XOJ PCLICHUS 3aladld
¢ ITOMOIIIBIO pUCYHKa, CXEMBI,
TaOJINLIBL.

IlpuBoauTh, pa3déuparb, OLEHHBATH
pa3IuYHbBIC PEIICHUsI, 3allUCH pEIIeHUN
TEKCTOBBIX 3a/1a4.

Kpurnueckun ouneHMBATh NOJYYEHHBIH
pe3yJbTar, OCYIIECTBIISITH
CaMOKOHTpOJIb, TIPOBEpPsisI OTBET Ha
COOTBETCTBHE  YCIOBHUIO, HAXOAMTh
OIINOKH.

3HAKOMHUTBCA ¢ HMCTOPUeH pa3BUTHSA
apuMETHKHU

Harasanas
reoMeTpusi.
MHOroyroibsHu
ku(10 u)

MHOroyroJibHUKH.
YeThIpeXyTroJbHUK,
NpsAMOYTOJBLHUK, KBaJpaT.

IIpakTHueckas pabora
«ITocTpoeHue
MPSIMOYTOJIbHHKA c
3aJlaHHBIMM ~ CTOPOHAaMH  Ha
HEJIMHOBAHHOI Oymare.

TpeyrojbHUK.

IInomans u nepumMeTp
NPSIMOYTOJIbHUKA "
MHOTOYTOJILHUKOB,
COCTaBJICHHBIX u3
NPSIMOYTOJIbHUKOB, €IUHHULbI
U3MEpEeHUs TIOIIATH.

IlepuMeTp MHOTOYTOJIBHHKA

OnucekIBaTh, HCIOJIb3YS
TePMHUHOJIOTHIO, u300paxkaTh c
MIOMOIIBI0 YEPTESIKHBIX HUHCTPYMEHTOB
U OT PYKH, MOJEINPOBATH H3 Oymaru
MHOTI'OYT'OJIBHUKH.

IIpuBoauTe mnpuMepbl  OOBEKTOB
peanbHOTO MHpa, HUMEmUuX Gopmy
MHOTOYTOJIBHHUKA, MNPSIMOYTOJIbHUKA,
KBajJpaTa, TPEyroJIbHUKa, OLCHHBATh
UX JIMHEHHBbIE pa3Mepbl. BBIYHCIATS:

TIepUMETp TpeyTroJjbHHUKa,
NpsAMOYTOJIBHUKA, MHOTOYTOJIbHUKA;
IUIoIaab MPsAMOYTOJIBHUKA,
KBajpara.

H3o0paxkarTh OCTPOYTOJIbHBIE,
MPsIMOYTOJIBHBIE u TYHOYTOJIbHBIE
TPEYTOJIbHUKH.




Ctpoutsb Ha HEJIMHOBaHHOMN H

KJIeTYaTON Oymare KBajapart u
MPSIMOYTOJIBHUK c 3aJlaHHBIMU
JUTMHAMU CTOpPOH. Hccnenoars

CBOMCTBA IIPSIMOYIOJBbHHUKA, KBaJpara
MMyTéM OJKCIEpUMEHTa, HaOJIIoAeHHUs,
U3MEpEHUs, MOJEIUPOBAHUS;
CpaBHHMBAaThb CBOMCTBAa KBaJapara U
NPSIMOYTOJIbHUKA.

KoncrpyuposaTth MaTeMaTH4ecKHe
NpeIOKEeHUsT € TOMOIIBIO  CBS30K
«HEKOTOPBIN», «ITI00071.

Pacno3naBaTh WCTHHHBICE M JIOKHBIC
BBICKA3bIBAHUS O MHOTOYT'OJIBHUKAX,
NMPUBOJINTH MpUMepbI u
KOHTPIIPUMEDHL.

HccaegoBaTh 3aBHCHMOCTDH IUIOIIATN
KBaJIpara OT JUINHBI €TO CTOPOHBI.
HUcnoub30BaTh cBOHCTBAa KBaJgpaTHOM
CEeTKHU JUTSE MIOCTPOCHUS duryp;
pa3ouBaTh NIPSIMOYTOJILHUK Ha
KBaJIpaThl, TPEYTrOJIbHUKU;
COCTABJATHL (QUTYpBl U3 KBaJIpaToOB U
NPSIMOYTOJIBHUKOB W HaxOAUTh HX
mionaab, pa3douBaTh  GUIypel  Ha
NPSIMOYTOJIBHUKKM U KBaJpaTbl W
HaXOJNUTh UX IJIOIIAb.

BeIpazkaTh BeIWYMHY IUIOHIAAd B
pa3IuYHBIX eIMHULIAX M3MepeHus




MCTpPI'—ICCKOfI CHUCTEMBI MCP, MIOHUMATH
H HUCIOJIbB30BaATHh 3aBHCHUMOCTH MCKIY
METPHUUCCKUMU CIUHHUIIAMU H3MEPCHUSA
IIomaau.

3HAKOMHUTBCHA c NnpuMepamMu
NpUMeHeHUusl TUIOIAg W IepuMeTpa B
MIPaKTUYECKUX CUTyaIUsX. Pemath
3aa4u u3 peanbHOR JKU3HU,

npeajarat M 00CyXKJAaTh pa3jiHuYHbIE
CIOCO0BI perIeHUs 32024

BbinoaHaTH apupMETHICCKIE
HGfICTBI/IH C ACCATHUYHBIMHU Z[pOGHMI/I;
BBINOJIHATH NPHUKHAKY H  OLEHKY
pe3yJibTaTta BbIYHUCIICHUM.

IIpumensaTsh cBolicTBa
apu(pMETHICCKUX JIeUCTBUI IS
pauuoHaIU3aluy BIYMCICHUN.
IIpuMeHsiTH  NPaBWJIO  OKPYIJIEHUS

HECITUYHBIX IpoOei. IpoBoauTth
HCCJIEIOBAHUA  CBOMCTB  JIECATUYHBIX
npo0eid, OTHPasICh Ha YHCJIOBBIE

SKCIepUMEHTHl (B TOM  4YHCIEe C
IIOMOIIBI0  KOMIBIOTEPA), BBIABHIaTH
TUII0TE3bI u MIPUBOIUTH HX
000CHOBaHUS.

Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC
BBICKA3bIBaHHUS O JpOOsX, NMPHUBOIUTH
npuMepbl U KOHTPIPUMEPHI, CTPOHUTH
BBICKA3bIBAHUS u OTpHUIIAHUS
BBICKa3bIBAHUIA.




PemaTsp TEKCTOBEIC 3a7a4H,
coJiepKamue ApOOHBIE NaHHBIE, W Ha
HaXOJKJIGHHE 4YacTH LEeJ0ro M IeJI0r0
M0 ero  4YacTH; BBIABJATH  HX
CXO0/ICTBA U pa3JIudus.

MopaeanpoBaTh XOJ pEHICHHS 3aadud
C TIOMOIIIBIO PUCYHKA, CXEMBbI, TaOIUIIBI.
IlpuBoauTs, pa3duparb, OLEHUBATH
pa3nu4HbIe perieHus, 3aMucHu
peumIeHnH TEKCTOBBIX 3a/1ad.
OnepupoBarh JIPOOHBIMH YHCIaMH B
peaNbHBIX )KU3HEHHBIX CHUTYallHsIX.
Kpurnueckun oumeHMBATHL IIOJYUYEHHBIN

pe3yJibTar, OCYILECTBJIATH
CaMOKOHTPOJb, TIPOBEpsisi OTBET Ha
COOTBETCTBUE  YCIIOBHIO, HaXOJHTh
OIINOKH.
3HAKOMMTBLCSI € HMCTOpUell pa3BUTHS]
apupMeTHKH
Hariasignas MHOrorpaHHHKH. PacnoznaBaTh Ha 4YepTelkax, pUCYHKAX,
reomMeTpusi. H3o0paxenue B OKpY:KalollleM MHPe TMPIMOYTOJIbHBIN
Tesia u purypsl | MHOTOI'DAHHHMKOB. Mopenu napajuiesiclunes, Ky0, MHOTOTpaHHHUKH,
B IPOCTPaHCTBe | [TPOCTPAHCTBEHHBIX TEJl. OIHMCHIBATD, HCHOJIB3Y S
(9 l[) HpﬂMOyFOJ’ILHBIfI Telezmonormo, Ol EHUBATH
napa’Juiesienumnesn, KyO. JIMHEMHBIC pasMephbl.
PaSBépTKI/I Ky6a " HpHBO)I](ITL npuMepbI 00BEKTOB
napajuieJenuIie1a. pcajdbHOro MHUpa, HMCIOHIUX q)OpMy
MHOTOT'paHHUKA, OpsAMOYTOJIBHOT'O

[TpakTraeckas paboTta

X rapauiesienuiena, Kyoa.
«Pa3BépTKa KyOay. P o KY

HN3o06paxkars Ky0 Ha KIIeT4aTOW Oymare.
OO0beM KyOa, IpsIMOYTOIBHOTO Hccaenosars cBoiicTBa KyOa,




napaJuiieJicnumnega

MPSIMOYTOJIBHOTO napaJuiesienuIena,
MHOTOIPAaHHUKOB, WCIIOJNB3YsI MOJCIH.
PacnosznaBarthb 1 u300paxkaThb

pa3BepTkH Ky0a W mapajuiejenuIena.
MoaeaupoBath Ky0 U mapajieienumne,
n3 OyMarn W TPOYHMX MaTepHaloB,
00BSACHATH CIIOCO0 MOJEIUPOBAHUS.
Haxonuth wu3MepeHUs, BBIYNCIATH
IUTONIAaJb IIOBEPXHOCTH; O00BEM KyOa,
MPSMOYTOJIBHOTO rapajuieJienuIie1a;
HCCJIeI0BAaTh 3aBHCHMOCTB  00BbEMa
Ky0a OT JUIMHBI ero peOpa, BBIABHIaTh
H 000CHOBBIBATH THIIOTE3Y.
Ha6aogaTh M NPOBOAUTH aHAJOTHM
MEXy MOHATHIMH IUIONIAAH U 00BEMa,
nepuMeTpa " IUJIoMIaAW IMOBCPXHOCTH.
Pacno3HaBaTh HCTUHHBIC U JIOXKHBIC
BBICKA3bIBaHUSI O  MHOTOIpaHHUKax,

NPUBOJIUTH NpuMepbl "
KOHTPHPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSA " OTpULIAHUS
BBICKa3bIBaHUM.

Pemars 3a1aum u3 peaqbHON >KU3HU

IloBTOpeHue U
00001 enne(10
)

TToBTOpeHue OCHOBHBIX
MNOHATUM MW METOJOB Kypca 5
KJIacca, 00001IeHne 3HAHUN

Bpruuciasite 3HauyeHUs]  BbIpa’KEHUH,
coAeprKalux HaTypalbHbIE qucna,
OOBIKHOBCHHBIC W JCCATHYHBIC IpOOH,
BBITIOJTHSITH TIPpe0Opa30BaHUs YHCEI.

BoiOupaTh cmocod CpaBHEHUS YHCE,
BbIUHCJICHUN, INPHUMEHATh CBOMCTBA
apupMETHICCKUAX OEeUCTBUI ikt
panmroHanu3anuu BBIYMCJICHU.
OcyuiecTBIsITh CaMOKOHTpPOJIb




BBITTOJTHSIEMBIX neucTBUI "
CaMOITPOBEPKY pe3ynbTara
BBIYHCIICHHUH.

Pemate 3agaum W3 peanbHON KWU3HHU,
MNPUMEHATh MaTeMaTH4YeCKUue 3HAHUS
UL pelieHusl  3a7ad U3 JAPYTUxX
Y4eOHBIX TIpenMeToB. Pemarts 3amgadn
pa3HbIMU criocobamu, CpaBHHUBATh
CoCOOBI pemIeHusl 3aJadd, BBIOMPATH
palMoHaIbHBIN CIOCO0




6 kjaacc (He meHee 170 4)

Ha3Banue
pasaesa (Tembl)
Kypca (4uciio
4acoB)

OcHoBHOe coaep:kaHue

OcHoBHBIE BH/BI 1eATEJIbHOCTH
00y4aroLuxcst

DJIeKTPOHHBIE
(uuppoBkIe
o0pa3oBaTe/ibH
ble pecypchl)

HartypanbHble
uucia (30 )

ApudmeTndeckrne ACHCTBUSA

c MHOTO3HAYHBIMH
HaTypaJbHBIMH YUCIAMH.
Yuciossle BBIPpA)KEHUS,
MOPSIIOK NeHCcTBUH,
HWCIOJIL30BAHUE CKOOOK.
OxpyriieHHe  HaTypaJIbHBIX
quUCell.

Jemurenu " KpaTHEIC
qucia; HanOOJIbIIHIA
oo uit NEJINTEID "
HanMeEHbIIIEE obmee
KpaTHOC.

BeinosinsaTe apudmMmernyeckue AelcTBUA
c MHOTO3HAaYHBIMHU HaTypaJbHBIMHU
YUCIaMH, HAXOJUTh 3HAYEHUS YHCIOBBIX
BEIpOKCHUH €O CKOOKaMH U 0e3 CKOOOK;

BBIYHMCJIATH 3HAYEeHUA BBIPaXKECHUH,
coaepKalux CTENEHU. BpInoaHATH
NPUKHAKY " OLIEHKY 3HAUYCHUUN
YHCIJIOBBIX BBIPAYKEHUH, NPUMEHATH
MPUEMBI NMPOBEPKHU pe3yabTara.

HUcnoas3oBath npu BbIYUCJIEHUAX
[IEPEMECTUTEIILHOE u COYeTaTelIbHOE
CBOMCTBA  CIIOXKEHHMSI W YMHOXEHUS,
pacrpeneanTenbHoe CBOICTBO

YMHO>KEHUSI ~ OTHOCUTEJIBHO  CJIOKEHUS,

CBOMCTBa apu(PMETHIECCKUX ICHCTBUMA.




Paznokenune qucia Ha
HpOCTBIe MHOXUTCIIN.
JemumocTh CYMMEI u

IPpOU3BCACHUS. ﬂCHCHHC C
OCTaTKOM.

Pemrenne TexcTOBBIX 3a1a4

HUccaenoBarnb YHUCJIOBBIC
3aKOHOMepHOCTI/I, HpOBOZ[I/ITI) YHUCIIOBBIC
SKCICPUMECHTHI, BBIIBUIaTh "
000CHOBBIBATHIHIIOTE3bI.

DopMyIHPOBATH ompenegeHus
JICJIUTENIsI W KPaTHOro, HaWOOJIBIIETO
o0miero  genuTells W = HAMMCEHBIIETrO
ob1rero KpaTHOTO, MPOCTOTO u

COCTaBHOT'O YHCEI; HCIOJIb30BaTh ITH
MMOHSITHS TIPU PEIICHUU 3ajad.
IIpuMeHATHL AJTOPUTMbI BBIYHUCICHUS
HAWOOJIBIIIETO  OOIIEro  IENUTENsS WU
HaWMCHBIIIETO OOIMIeT0 KpPaTHOTO JBYX
YHCeJ, aJTOPUTM pa3JIOKCHUS YHCia Ha
MIPOCTHIC MHOKHUTEITH.

HUccaenoBaTh yCIOBHS NEIUMOCTH Ha 4 U
6. UccaenoBathb, 00CyXKAaTh,
¢dopmyspoBaTh U 000CHOBBIBATH
BBIBOJ O YETHOCTH CYMMBI,
MIPOU3BENICHUS : IBYXUECTHBIX YHCEN, JTBYX
HEYCTHBIX YHUCJIC, YCTHOTO U HEUYETHOIO
qucel.

HccaenoBaTth cBOMCTBA JSIUMOCTH
CYMMBI U TIPOU3BEICHUS YHCE.
IIpuBoauTH MpuMepbI qHUceN c
3aJJaHHBIMH CBOMCTBAMH, PAaCIO3HABATH
BepHbIe U HeBEpPHbIE YTBEPXKICHUA O

cBoiicTBax qucedn, onpoBepraThb
HEBEPHBIC YTBEPXKACHHUSI C IIOMOIIBIO
KOHTPIIPUMEPOB.

KOHCprHpOBaTb MaTEMAaTHYCCKHE




MPeII0KeHUsI C TIMOMOIIBIO CBA30K «1»,
«HUIN», KCCIIH..., TO...».

Pemarsn TEKCTOBBIC 3a1a4H,
BKJIFOYAKOIIIHNEC IIOHATHUS JACINMOCTH,
apudmeTnyecKuM criocooom,
HCIIOJIb30BaTh epedop BCEX

BO3MOHBIX BaApUaHTOB.

MoaeaupoBaTh X0J PEIICHUS 3aJa9u C
IIOMOIIBIO PUCYHKA, CXEMBI, TaOJIUIIHI.
IlpuBoaurs, pa3déuparb, OLEHUBATH
pa3juyHble pelIeHUs], 3alluCH pelUIeHUMH
TEKCTOBBIX 3a/]1a4.

Harnsanas
reoMeTpHsi.
IIpsimble Ha
MJ10CKOCTH (7 1)

IIepnieHAUKYIAPHBIE IPSMBIE.
[TapannensHble IPSIMBIE.
Paccrosinue Mexay IByMs TOYKaMH,
OT TOYKH JO NPSIMOM, [UIMHA IIyTH HA
KBaJIpaTHOM CETKE.

IIpumeps! IPSAMBIX B IPOCTPAHCTBE

Kpurnyecku oueHMBaTh MOJTY4YEHHBIN
pe3yJIbTaT, HAXOIUTh OIINOKH,
OCYHIECTBIISITH CAMOKOHTPOJIb,

MPOBEpsIsi OTBET HA COOTBETCTBUE
YCIIOBHIO.

Pacno3HaBaTh Ha YepTexax, pHUCYHKax
cllydad B3aMMHOI'O PAaCIOJIOKEHHUS NBYX
MPSIMBIX.

HN300paxkaTh ¢ NOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB Ha HEIINHOBAHHOMN 1
KJIeT4aToOl Oymare aBe
repeceKkaronuecs npsiMmele, Be
napaJsielbHbIe IPsIMbIC, CTPOUTH
OpsAMY10, ICPICHAUKYIIAPHY IO HaHHOfI.
IIpuBoaANTHL NpUMeEPHI MTAPAIIICITBHOCTH
1 MIEPIEHINKYISPHOCTH TIPSIMBIX B
MIPOCTPAHCTBE.




Pacno3zHaBaTb B MHOI'OYI'OJIbHUKAX
MIEPIICHANKYJISIPHBIC U ITapajuleIbHbIe
CTOPOHBI.

HN300paxkaTb MHOTOYIOJIBHUKHU C
MapayIeIbHBIMU, IEPICHINKYISTPHBIMHU
CTOpPOHAMH.

HaxoauTh paccTOSHHE MEXIYy JIBYMs
TOYKaMH, OT TOYKH OO MNPSIMOU, IIUHY
IIyTH Ha KBaJIPaTHOM CeTKe, B TOM YHCIIE
HCIIO0JIb3YsI IU(PPOBBIE peCcypCchl

Npo6u (324)

OOBIKHOBEHHAS JIpo0b,
OCHOBHOE CBOWCTBO Jpo0w,
COKpaIeHme JIpOOeH.
CpaBHeHUe u
YIOpsITOYNBaHUE TPOOCH.
JlecaTuunbie Jpobu "
MeTpHUUIECKas cucTeMa
Mep.

Apudmerndeckne neicTBHA C
OOBIKHOBEHHBIMHU u
JECSITUIHBIMU APOOSMHU.

OrHomenue. /lererne B JaHHOM

OTHOIIICHHUH. Maciura0,
MIPOTIOPLIUS.

IlonsTue IPOLIEHTA.
Bpruncnenne  mpoueHta  OT
BEIMYUHBI ¥ BEIMYHMHBI IO €¢
MPOLICHTY.

Pelmienne  TEKCTOBBIX — 3ajdad,

CpaBHMBATh H YNOPSJ0YHUBATH IPOOH,
BBIOUPATH CHOCO0 CpaBHCHUS ApOOCH.
I[peacTaBiATh ACCITAYHBIC OpOOH B
BUIIE OOBIKHOBEHHBIX poleid u
OOBIKHOBCHHBIC B BHJC JICCATUYHBIX,
HCMO0Jb30BATh IKBHBAJEHTHbIE
npejacTaBjeHusl APOOHBIX YKUCEN TIPH UX
CpaBHCHHMU, TP BBIYUCICHUIX.
Hcnone3oBarh  JNecaTUuHbIE  JIpoOM  mpH
mpeoOpa3oBaHNU BEIHYMH B METPHUICCKOU
cHCTEME Mep.

Brmonaares apudMeTmyeckue neHcTBHS ¢
OOBIKHOBEHHBIMU U ICCATUIHBIMU APOOSIMHU.
BoraucnsaTs 3HAYCHUSA BBIpa)KCHHH,
COJIepIKaIX OOBIKHOBEHHBIE W JECSTUYHBIC
IpoOu, BBITIONHATE IpeoOpazoBaHus Ipodeid,

BBIOMpaTh CrHoco0, TPUMEHSATh CBOWCTBA
apu(PMETHICCKIX IEUCTBUN IS
palroHaIH3aMH BEIYUCICHHH.

CocTaBnsiTh ~ OTHOWIEHWSI M MPOMOPIIHH,




CoJIepIKaIuxX Ipobu "
MIPOLICHTHI.

[pakTnueckas pabota
«OTHoO1IEHHE JITTUHBI
OKPYKHOCTH K €€ IHaMETPy»

HAaxXOJMTh OTHOLICHWUE BEJIWUYMH, JEJIHUTh
BEJIMYUHY B JAHHOM OTHOIICHWH. HaxomuThb
9KCIEPUMEHTAIBHBIM ~ IYTEM  OTHOILICHHE
JUTHHBI OKPY>KHOCTH K €¢ THaAMETPy.
WutepriperrpoBaTh MaciiTad Kak OTHOIICHHE
BEJIMYUH, HAXOIUTh MacIITad TuraHa, KapTel U
BBIYHCIISATH PACCTOSHUS, UCIIOJIB3Ys MaclITao.
OOBACHATP, UTO TAKOE MPOIICHT, YIOTPEOIATh
000pOTBI  pEYM CO CIIOBOM  «IIPOLICHT.
BripaxkaTtb TpOICHTHI B Opo0sx u apolu B
NPOLIEHTaX, OTHOILCHHWE JBYX BEIHYHH B
MPOLCHTAX.

BBIYHCIIATS TPOLEHT OT YMCIIa M YHCIIO 10 €ro
npoueHTy. OKpyriarh JApoOW U TPOICHTHI,
HaXOJIMTh MPUOIIMKSHUS YUCEII.

Pemarp 3ajayum  Ha  9acTH, TPOLCHTHI,
MPONOPIIMKA,  HAa  HAXOXKACHHE  JAPOOH
(IpolieHTa) OT BEIMYHUHBI U BEJIMYMHBI IO €¢
Ipobu  (mpomeHrty), napobu  (TpoleHTa),
KOTOPBII COCTaBJIsIET OJHA BEJIMYMHA OT
npyroii. [IpuBomuTs, pazOMpaTh, OICHUBATH
pa3NUyHble  pEIICHHs, 3aluCH  PELICHHH
TEKCTOBBIX 3a7a4.

Wzsnekatp wHpOpMaIMIO W3 TaOMMI U
JUarpaMM, HMHTEPIPETUPOBATH  TaOJIMYHBIC
JIaHHEIE, OTIPENICNIATh HauOOJIbIIIEE U
HAaMCHBIIICe U3 IPEACTaBICHHBIX JaHHBIX

Harasanas
reoMeTpusi.
CummeTpusa(64)

OceBasi cUMMETpHs.
LlenTpanpHasg cumMMeTpUs.

IToctpoenune

Pacno3naBarthb Ha yepTexax u
n300paKeHUX, HM300pa»kaTh OT PYKH,
CTPOUTHh C T[IOMOIIBIO HWHCTPYMCHTOB
urypy (oTpe3oxk, JIOMaHYIO,




CHMMETPUYHBIXPUTYP.

ITpakTnueckass pabora
«OceBasiCUMMETPHSD.

CuMMeTpus B IPOCTPAHCTBE

TPEYTOJIbHHUK, MPSIMOYTOJIBHHK,
OKPY>XHOCTh), CHMMETPHUYHYIO JTaHHOW
OTHOCHTEJIBHO MPSIMOMN, TOYKH.

Haxoauth mnpuMepbl CHMMETPUU B
OKpy’KaromeM Mmupe. MoaeJupoBaTh U3
Oymarn paBe GUIypbl, CHMMETPHUYHBIC
OTHOCHTEJIBHO MPsIMOI; KOHCTPYHUPOBAThH
TreoMeTpHUUIecKHue KOH(UTypaLuH,
HCIIOJIb3YsI CBOMCTBO CHUMMETPHH, B TOM
qucie c ITOMOIIBIO nHU(GPOBBIX
pecypcoB.

HccaenoBars  cBolicTBa
¢dburyp, cBs3aHHBIE C
HCITOJB3Ysl OKCIICPUMEHT,
MOJCIINPOBaHHE.
O0GoCcHOBBIBATD, OonpoBeprarb c
ITOMOIIBI0 KOHTPIPUMEPOB YTBEPIKIACHHUS
0 cummeTpun Guryp

N3YUCHHBIX
CUMMETpHUEN,
HabJIroIeHNE,

Beipaxenusic
OyxkBamu (6 4)

IIpumenenne  OykB  mis
3alUCHU MaTEMAaTHYECKUX
BBIpaKCHUU u
npenjioxxeHul. bykBeHHBIE
BBIDA)KEHUSI MW  YHUCIOBBIE
IIOJCTAaHOBKHU.

BykBeHHBIE paBeHCTBa,
HAaXO0XJE€HUE HEU3BECTHOTO

KOMIIOHEHTA.DOpMYyJIbI

HUcnoab3oBaThb OYKBBI IS
o0O3HaYEeHHUs  YHCENl, TMpPHU  3alHuCH
MaTEMaTHYECKUX YTBEpXKICHUM,
COCTaBIISITH OYKBEHHBIC  BBIPaKCHUS
[0 YCJIOBUIO 3aJadu.

HccaenoBaTh  HECJIOXKHBIE  YHCJIOBBIC
3aKOHOMEPHOCTH, HCHOIb30BaTh OYKBBI
IJIsI UX 3allUCU.

BeIuncaaThb YHCJIOBOE 3HAYEHUEC

OyKBEHHOTO BBIPAXCHHS IIPU 3aJaHHBIX
3HAYCHUSIX OYKB.
3anucbiBaTh (opMyJabl: OEepUMETpa U




IUTOMAA TIPSIMOYTOJBHUKA, KBaJpaTa;
JUTMHBl OKPY>KHOCTH, TIUIOIIAIH KpyTa;
BBINOJIHATH BBIYHCJIEHHST 110 OTHUM
popmymam.

CocTaBiiTh (dbopmyisl, BBIpa)KaIOIIHe
3aBUCHMOCTH MEXAY BEIWYMHAMHU: CKOPOCTb,
BpeMs, pPacCTOsHHE; IIeHa, KOJHYECTBO,
CTOMMOCTb;  NPOHM3BOJUTENBHOCTb,  BpEMS,
00BEM pabOTHI; BBIMOJIHITH BBIYHUCICHUS IO
9THM (hopMymam.

Haxonuts HEU3BECTHBIN
apuHMETHISCKOTO AeHCTBHS

KOMITIOHCHT

Harasanas
reomeTpusi.
Durypsl Ha
MJI0CKOCTH
(14 4)

YeThIpeXyroiabHUK,
MIPUMEPBI
YETBIPEXYTOJIbHUKOB.
IIpsiMOyronbHUK, KBaapar:
CBOMCTBa CTOPOH, YIJOB,
auaroHaieu.

WUsmepenne yrios. Buabl
TPEyTrOJIbHUKOB.
Ilepumerp
MHOTOYTOJIbHUKA.
IInomans ¢dburypsr.
dopmynsl  nmepumerpa  H
TUTOTIIATH
MPsIMOYTOJIBHHKA.
[MpubnamxeHHOC
U3MEpeHne TUTOTIIATH

¢duryp.

HN3o00paxary, Ha  HEIUHOBAHHOW |
KJIeT4aToOd OyMare ¢ HCIOJIb30BaHUEM

YePTEKHBIX HHCTPYMEHTOB

YeTHIPEXYTOJIBHUKHN c 3aJaHHBIMHU
CBOMCTBaMH: c MapauIeIbHBIMU,
TIEpPIICHINKYJISIPHBIMH, paBHBIMU

CTOPOHAMH, MPSMBIMH yrlIaMd © Jp.,
paBHOOEIPEHHBIN TPEYTOJILHUK.
IMpengarare U 00CyXKIaThb CHOCOOBI,
AJITOPUTMBI TTOCTPOCHHSI.

HccnenoBars, HCIIONB3YSI
3KCIICPUMEHT, HaOJIFO/ICHUE,
MOJICIUPOBAHUE, cBolicTBa
NpsIMOYTOJIBHUKA, KBajgpaTa, pa30uBaTh
Ha  TPEYrOJIbHUKU. O0oCHOBBIBATD,
onpoBepraTb c TTOMOIIBIO
KOHTPIPUMEPOB YTBEPXKIACHUS o




IIpakTuueckas
«Ilmomane xkpyrax»

pabora

HPSAMOYTOJIbHUKE, KBaJpare,
pacno3HaBaTb BEpHbIE U HEBEPHBIC
YTBEPKICHUA.

H3mepsiTb M CTPOMTH C  IOMOIIBIO
TpaHCHOOPTHpPA YIJbI, B TOM 4YHCIE B
MHOTOYTOJIBHUKE, CPABHUBATH  YTJIbI;
pacno3HaBaTh OCTpbIe, NpsIMbIE, TYIIBIE,
pa3BepHYTHIC YIJIBI. Pacno3naBars,
H300paxkKaTh OCTPOYTOJIHHBIH,
HNPSIMOYTOJIbHBIM, TYIIOYI'OJIbHBIH,
paBHOOEIpPEHHBIN,  paBHO- CTOPOHHUH
TPEeYrOJIbHUKHU.

BbI4ucaATh IEpUMETP MHOTOYTOJIBHHKA,
IJIOMIAlb MHOTOYTOJIBHHMKA pa3OMeHneM
Ha  NOpSIMOYTOJIbHUKHU, Ha  paBHBIE
(urypsr, wucmonbp30BaTH  METPUYECKHE
€TUHUIIBI U3MEpEHUs JUTUHBI u
ILUIOIATH.

Hcnonb3oBaTh  MpHOMMKCHHOE — H3MEpEHHE
JUIMH W TUIONIa[Aeii Ha KieTdaTod Oymare,
NpUOIMKEHHOE U3MepeHne JUTHBI
OKPY>KHOCTH, IUTOLIAAN Kpyra

Tlo/10:kMTENBLHBI
e H
O0TpHLATE/IbHbIE
uncia (40 )

Lensie qycia.

Monynb

qucia, reoMeTpuicCcKas

HUHTCpHOpCTalUsd

MOy JIS.

YuciaoBble IPOMEKYTKH.

TTosoxuTenbHbIC
OTpULATCIIBHBIC
CpaBHeHUE

u
quciia.

IIpuBOoAMTHL NMpHUMeEPHI HCIOJB30BAHUS B
pea’dbHON KU3HU TIOJIOKHUTENIBHBIX U
OTPHUIIATEIBHBIX YHCEN.

HN3o6paxkars JIEHISE 4Huca,
MOJIOKUTEIIbHBIE 51 OTpHIATENbHBIE
4ycjla TOYKaMHU Ha YHUCJIOBOH MPsAMOH,
HCNOJIB30BATh YHUCIOBYIO NPAMYIO IUIS




ITOJIOKUTEITBHBIX u
OTpHUIATEIbHBIX 4qHCel.
Apudmernueckue AeHCTBUS
C  HOJIOKUTEIBHBIMU u
OTpHUIATEIbHBIMHU

YHCIaMU.

Penrenne TeKCTOBBIX 3a1a4

CpaBHEHMUsI 4YHCEIL.
IlpumeHsaTs npaBuia
YHOpsSiIoUMBaTh eabIe
HAXOAUTh MOJYJIb YHCJIA.
PopMyIUpoOBaTH NMPABUJIA BBIUYUCICHUSA
C TIOJIOKUTEJIBHBIMU U OTPHULATEIbHBIMU
qUCclIaMU, HaX0JIuTh 3HAYEHU S
YHUCJIOBBIX  BBIP@XXEHUM, coAeprKallux
OEeUCTBUS C MOJOKUTEILHBIMU u
OTpULATENbHBIMUA YHCIAMU.

IlpuMeHATH CBOMCTBA CIIOXKEHUS U
YMHOXXEHUS Ui TIpeoOpa3oBaHUS CyMM
1 IPOU3BEACHUMN

CpaBHEHUSI,
4ypcIa;

IIpencraBieHue

Penrenue TeKCTOBBIX | HcnoJb3oBaTh undopmanuio,
JAaHHBIX (6 1) 3amad, COZlepIKAIINX OPEACTaBICHHYI0O B  Ta0NMIax, Ha
JaHHBIC, TpeACTABICHHBIC | JAMarpaMMax JUis PEIIeHUs TEKCTOBBIX
B Tabnuiax u Ha | 3a/a4 W 3a71a4 U3 PEATbHON KU3HH
MarpaMmmax
Harasnuas ITpsAMOYTONEHBIH Pacno3HaBaTh Ha 4epTekax, PHCYHKAX,
rCOMETPHSL. napasieaenumne/, Ky0, | OmHMCHIBATH nupaMuy, npusmy,
@uryprl B mpusMa, IUpaMuaa, KOHYC, UUIMHIP, KOHYC, HIap, M300paKkaTh HX
npocTpancTBe(9 | ynuuap, map u chepa. OT pyKH, MoJeJupoBaTh u3 Oymaru,
1) H3006pakeHne IUIACTHIIMHA, POBOJIOKH u ap.
HPOCTPAHCTBEHHBIX DHUTYD. IpuBoautn npuMepbI 00BEKTOB
IIpumepsl pa3BEpPTOK OKPY KaroIlero Mupa, HUMEIOIIUX

MHOTOTPaHHHUKOB,
OUJIMHApa U KOHyca.

(opmBl Ha3BaHHBIX Tel.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIINHA,




[IpakTrueckas pabota
«Co3manue MoJiesei
MPOCTPAHCTBEHHBIX

duryp».

ITousitne 00BeEMa;
COAUHUIIBI I/I3MepeHI/IH
o0bEMa. O0bBeM
MPSIMOYTOJILHOTO
napa’juienenunena, Ky0a,

bopmyiie 00BEMa

pebpo, TrpaHb, OCHOBaHWE,
pamuyc W auaMeTp, pa3BEépTKa.
HU3yuyarh,  HUCIOIB3YS  IKCIECPUMEHT,
HaOJIFO/ICHUE, n3MepeHue,
MOJICTUpPOBaHHE, B TOM qucie
KOMITBIOTEPHOE, U ONMUCHIBATH CBOMCTBA
Ha3BaHHBIX TEJ, BBLISBJSATHL CXOJACTBA M

BbBICOTA,

pasauyus: MEXIy NUPaMUION u
NPU3MOM; MEXIY LMIMHIAPOM, KOHYCOM U
HIapOM.

Pacnosnasarthb pa3BEPTKH
Hnapaniaelenunesaa, KyOa, HPU3MBI,
NUPaMHUIBI, KOHYca, LWJIMHAPA;
KOHCTPYHUPOBaTh  JaHHBIE Tela U3
pa3sBEpTOK,  co3JaBaThb UX  MOJEIH.

Co3gaBaTh MOJEJH TIPOCTPAHCTBEHHBIX
duryp (u3 Oymaru, MIPOBOJIOKH,
IUTACTUIIMHA U JP.)

N3mepsaTs Ha MOIeJsX: IITHHBI peoOep
MHOTOIPaHHHUKOB, JUAMETp IIapa.
BeiBOAMTH dopmyay 00BEMa
MIPSAMOYTOJIBHOTO TMapaJuIeJIeUIIe 1.
Bpryucasats mo dopmyaaM: o00BEM
NPSIMOYTOJIBHOT'O napaiesienuIena,
KyOa; HCTIONIb30BaTh SIIMHUIIBI
U3MEpCHHUs 00bEMa; BRIYMCIASATH 00BEMBI
Teln, COCTaBJIICHHBIX u3 KyOOB,
MapaJyIeJICTUIIC/IOB; pemaTh 3aJa4d C
peaIbHBIMU JAHHBIMU




IloBTOpEHME, IToBTOpEHME OCHOBHBIX BbIuucasiTh 3HaUECHUS BBIPAKECHUH,

0000menne, MOHSITUI ¥ METOJOB KypPCOB 5 coAepKalluX HaTypaJibHBIC, IIEITbIC,

cucreMaTrn3a | u 6 KJaccoB, MMOJIOKUTEIbHBIC U OTPHUIIATCIIBHBIC

uus (20 4) 000011IcHNE quciaa, OOBIKHOBEHHBIE W IECSITHUYHBIE
cUCTeMaTH3alusI 3HAHUH JIpOOH, BBIMOJHITE IIpeOOpa3oBaHUs

4HCeJl U BBIPAKECHUH.

BeiOupaTh cnocod cpaBHEHUS YHCE,
BBIYHCJICHUH, IPUMEHSATH CBOICTBA
apupMETHISCKUX NEUCTBUU IS
pauvoHaIU3alUM BbIYUCICHUM.

PemaTs 3agaum U3 peanbHOM )KU3HU,
NPUMMEHATh MaTeMaTH4yecKue 3HAHUA
JUISL peLeHUs 3a1a4 U3 APYTUX MNPEIMETOB.
PemaTe 3agaun pasHbiMu cocodamu,
CPaBHHMBATH, BLIOUPATHh CHOCOOBI
peleHus 3aa4u.

OcymecTBJIsSITH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JE€HCTBUU U CAaMOIIPOBEPKY
pe3yJibTaTta BIYUCICHUUN

I[Ipu paspaborke paboueil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUW JIOJDKHBI  OBITH  YYTCHBI
BO3MO>KHOCTH HCIIOJIb30BaHUS AJEKTPOHHBIX (IU(POBBIX) 00pa3oBaTENbHBIX PECYPCOB, SIBISIOIIUXCS Y4eOHO
METOJAMYCCKUMH MarepuaiaMu (MyJbTUMEIUHHBIC TNPOTrpaMMBbl, 3JIEKTPOHHBIE YYEOHMKHM W 3aJa4HUKH,
SJIGKTPOHHBIE OHOJIMOTEKH, BUPTyalbHbIC JA0OPATOPUH, WIPOBBIC MPOrPaMMbI, KOJUICKIMH LH(GPOBBIX
00pa3oBaTENbHBIX  PECYpPCOB), HCIHOJIB3YEMBIMH Uil OOYYEeHHMS] W  BOCIHTAHMS  PA3JIUYHBIX  TPYyNI
MOJIb30BaTeCH, NPEACTABICHHBIMH B D3JICKTPOHHOM (OM(GPOBOM) BHAE M PECUIMIYIOIMIUMH IHIAaKTHYCCKUE
Bo3moxkHoctn  UMKT, coaepxaHme  KOTOPBIX  COOTBETCTBYET  3aKOHOJATEILCTBY 00  00Opa3oBaHUH.



PABOYAA  IIPOI'PAMMA  YYEBHOI'O
KYPCA «AJITEBPA». 7-9 KJIIACCBI

HEJA U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sBiISIETCSI OOHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI:
OHa obecrieynBaeT H3y4YeHHUe JpyTrux JHUCLUILINH, KakK
€CTeCTBEHHOHAYYHOTO, TaK M TyMaHHUTApHOTO IIUKJIOB, €& OCBOCHHE
HEOOXOAMMO JUIsi TIPOJOJDKEHHS 00pa30oBaHWs M B IIOBCEIHEBHOU
’)kn3HH. Pa3BuTHe y o0Oydarommxcsi Hay4YHBIX MIPEACTAaBICHHUH O
NPOUCXOXKIACHUM M  CYIIHOCTH  airedpandyeckux  aOCTpakiui,
cmocobe  OTpakeHUsT  MaTeMaTHUYecKoM  HayKoll  sBICHUH U
MIPOIlECCOB B TpUpPOAE M OOIIEeCTBE, POJH MaTeMaTHYECKOTO
MOJICJIUPOBAaHUsI B HAayYHOM IO3HAaHWHM U B IPAKTHUKE CIOCOOCTBYET
(opMHUpOBaHHIO HAYYHOI'O MHPOBO33PEHUSI W KaudyeCTB MBIIUICHUS,
HEOOXOJAMMBIX IS aJalTallid B COBPEMEHHOM HHU(POBOM o0OIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM OOpa3oM 00ecledynBacT pa3BUTHE
yYMEHUs HaOJII0/1aTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTUYHOCTH MBIIILIEHHUS, crocoOHOCTH apryMeHTHPOBAHHO
00OCHOBBIBaTH CBOM  JCHCTBHUS W BBIBOABI, (OPMYIHPOBATH
yrBepxaeHus. OcBoeHHEe Kypca anreOpbl oOecnednBaeT pa3BUTHE
JIOTHYECKOTO MBIILIEHUS 00ydJarommxcsi: OHM  HCHOJB3YIOT
JNENyKTUBHBIE ¥  WHAYKTUBHBIC pacCyXIeHHs, oOoOmeHue u
KOHKpETHU3aluio, adcTparupoBaHue U aHainoruto. OOyueHue anredpe
MIPEIOoJIaracT 3HAYUTEIBHBIA 00BEM CaMOCTOSITEIFHON NESITEIbHOCTH
oOydJarommxcsi, IMO3TOMY  CaMOCTOSITEIIbHOE  pEHIeHWe  3aaad
€CTECTBEHHBIM 00pa3oM SIBJISICTCS peaiu3alueil IesiTeIbHOCTHOTO
NpUHLIHUIIA 00yYeHUS.

B crpykType mporpamMmbl ydeOHOTO Kypca «AnreOpa» OCHOBHOM
IIKOJABI OCHOBHOE MECTO 3aHUMAIOT COJEpP’KaTEIbHO-METOIUYECKHUE
muHUM: «Yuciaa M BBIYUCICHUSN»; «ANTeOpandecKue BBIPAKCHUD;
«YpaBHeHHsT U HepaBeHCTBa»; «Dynkumm». Kaxgas wu3 >T1HX
CcOoJIepKaTeIbHO-METOJUYECKUX JIMHUNW pa3BUBAaeTCs Ha MNPOTKECHUHU
TpEX JIET M3YYEHHsSI Kypca, SCTECTBEHHBIM 00pa3oM IepeIuieTasch U
B3aUMOJEHUCTBYsSl ¢ IPYrMMH €ro JUHUAMH. B Xone usydeHus Kypca
00y4JaromuMcsi MPUXOJAUTCS JIOTMYECKU pacCykaaTh, HCIIOIb30BaTh
TEOPETUKO-MHOXECTBEHHBIM SI3BIK. B CBA3M c 3THM 1ermecooOpasHo
BKJIFOUYUTH B MpOrpamMmy HEKOTOPbIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOIINE BCE  OCHOBHBIE  pas3fellbl  MaTeMaTH4YeCKOTO
o0pa3oBaHMsI U CIIOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYarOIIUMUCS
OCHOB YHHMBEPCAJIHHOIO MaTEMaTHUYECKOIr'o si3bIKa. TakuM oOpasom,
MOHO  yTBEp)KJaTh, YTO  COAEP)KATEIBHOW U  CTPYKTYpHOH
0COOCHHOCTBIO Kypca
«Anrebpa» ABISETCA €r0 MHTETPUPOBAHHBIN XapakTep.



Conepxanne JTUHUM «Yuciaa W BBIYHMCICHHS» CIIY)KUT OCHOBOM
JUIsL najbHEHIIero u3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO
y 00ydarmuxcst JIJOTHY€CKOro MBIIUICHUsI, (OPMUPOBAHUIO YMEHUS
M10JIb30BATHCS aITOpUTMaMH, a TaKXe NpUOOPETEHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUISI TIOBCEJHEBHOMN »KU3HU.
Pa3BuTtne moOHATHS O 4YHCIE B OCHOBHOH IIIKOJE CBS3aHO C
panoHaIbHBIMHU 3 HppanMOHAIBHBIMHA YHCIAMHU,
(opmMupoBanneM mpeACTaBICHUI O JNEHCTBUTEIBHOM  YHCIIE.
3aBepliIeHHe OCBOCHUSI YHCIOBOW JIMHHUKW OTHECEHO K cTapliemMy
3BEHY 00IIero oOpa3oBaHUs.

ConepkaHue IBYX aireOpamdecKux JUHUU — «ANreOpandeckue
BBID@OXKCHUS» H «YpaBHEHHSI W HEPaBEHCTBa» CIIOCOOCTBYyET
bopmMupoBannio y oOydaromHuXcsi MaTeMaTHYecKOTOo almapara,
HEOOXOJAMMOro JUIsl pEeUIeHHs 3aja4 MaTeMaTHKH, CMEeXHBIX
NpeaIMETOB M MNPAKTUKO-OPUEHTUPOBAHHBIX 3alad. B oOcCHOBHOU
IIKOJIE YYEOHBIH MaTepuaJl TPYyNIHUPYETCsS BOKPYTI pallMOHaJIbHBIX
BBIp@KEHUM. AureOpa AEMOHCTPHPYET 3HA4YEHHE MaTeMaTHKH
Kak sI3bIKa JJIs IMOCTPOCHUS MaTeMaTHYECKHX MOJeJIei, OImucaHus
MIPOIIECCOB M SIBIICHUW pearbHOTO Mupa. B 3amaum oOydeHwus
anrebpe BXOMSIT TaKKe NajbHeHIIee pa3BUTHE aJTrOPUTMHUYECKOTO
MBIIIJICHHUSI, HEOOXOAMMOTO, B YaCTHOCTH, JJIsI OCBOCHHUS Kypca
nH(}pOpPMaATHKH, 3 OBJIAJICHUE HaBBIKAMU eIy KTUBHBIX
paccyxnenuii. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM BHOCHUT CBOM
cnenupUYecKU BKJIaJ B pa3BUTHE BOOOpPaXKEHHSs, CIIOCOOHOCTEH
K MaTeMaTHYe€CKOMY TBOPYECTRBY.

Conepxanne (YHKIIMOHAIBHO-IpaUUEeCKON JHUHUK HAICJICHO Ha
MOJydYCHNE IIKOJbHUKAMU 3HAaHUH O (QYHKOUAX KakK BaKHEHUIIeH
MaTeMaTH4YecKOl  MoAenu  JUIsi  ONHCAaHUS W HCCICIOBAHMS
pa3HoOOOpa3HBIX MPOLECCOB M SIBICHUW B MpPUPOAE U OOIIeCTBE.
U3yyenne  sTOro  Marepuajga  CIIOCOOCTBYET  Pa3BUTHIO Yy
00ydJaromuxcsi yMEHMsS] HCIIOJIb30BaTh pa3JINYHBIC BBIPA3UTEIBHBIC
cpencTBa  SI3pIKA  MAaTEMAaTHKHM —  CJIOBECHBIE, CHMBOJIHYECKHE,
rpauyeckue, BHOCUT BKJIaJ B (OPMHpPOBAHUE IPEACTABICHUN O
poaM MaTeMaTHKH B Pa3BUTHHM LHBUIN3ALHMH U KYyJIbTYpHI.

MECTO YYEBHOI'O KYPCA B YYEBFHOM IIJIAHE

CornacHo yuyeOHOMY TuiaHy B 7—9 kiaccax H3ydaeTcsl yueOHBIN
Kypc «AnreOpa», KOTOPBIA BKIOYACT CJICAYIONINE OCHOBHBIC
pa3mensl COIep KaHUs: «Ywucna u BBIYHCIICHUSD,
«ANredpanyecKue BBIPAKCHUS», «YPaBHCHHUS U HEPaBCHCTBaY,
«DyHKIUN.

V4eOHBI TIaH Ha W3y4YCHHE anreOpbl B 7—9 KilaccaX OTBOIHUT
He MeHee 3 y4eOHBIX YacoOB B HENENI0 B TEUEHHE KaXXJIOoro rojaa
00y4eHHsI, BCCro 3a TpH roja oOydeHusi — He MeHee 306 ydeOHBIX



qacoB.

COAEP) KAHME YYEBHOI'O KYPCA (ITIO 'OJJAM OBYUYEHMUSI)
7 Kkjaacce

Yucna u eviuucnenus
Pannonanphble uncia

JpobOu OOBIKHOBEHHBIC W NECATHYHBIC, MEPEXOI OT OMHOU (HOPMEI
3anucu ApoOed k apyroil. I[loHsATHE pallMoHAIbHOTO 4YHCIA, 3alHCh,
CpaBHEHME, yHopsiloOYuBaHHUE panroHaJIbHBIX YHCEIL.
ApudmeTndeckue ACUCTBHUS C palHOHAIBHBIMUA YHCIaMH. PemieHme
3aJa4 U3 peaJbHONW TMPaKTUKU HA YacTH, Ha NPOOH.
CrenieHb c HaTypaJlbHbIM noKa3aTeJIeM: omnpeneleHue,
npeoOpa3oBaHUe BBIpAXXEHUH Ha OCHOBE ONpeeieHHUs, 3aluch
Oompmnx ywcesn. [IpOIEHTHI, 3aIUCh TPOICHTOB B BHUAE ApoOU U
IpoOu B BUAC HPO ICHTOB. TpH OCHOBHBIC 3aadyd Ha MPOICHTHI,
pelieHue 3amad U3 peadbHOW NpakTUKU. [IpruMeHeHHe NpPU3HAKOB
JEJIMMOCTH, pPAa3JIO)KEHUE Ha MHOXKUTEJIU HATypalbHbIX 4YHCEI.
PeanbpHble 3aBUCHUMOCTH, B TOM YHCJIE IpsiMas W oOpaTHas
OPOIIOPIIUOHAIIBHOCTH.

Anzebpauueckue gviparicenusn
IlepemMenHbIe, YHMCIIOBOE 3HAYECHUE BBIPAXKCHHUS C TIEPEMEHHOIA.

Homyctumble 3HAYCHUS TIEpEMEHHBIX. [IpencraBnenue
3aBUCHMOCTH MEXIy BEJIMYMHAMH B BHIe QGopmyibl. Beraucienwus
1o dhopmymam. [IpeoOpazoBanue OyKBEHHBIX BBIPKCHHH,

TOXKJECTBEHHO paBHBIC BBIpaXXEHMs, IIpaBWia IpeoOpa3oBaHUS
CYMM U NpPOM3BEJICHHII, NpaBuia PACKPBITHS CKOOOK M IPUBEIACHUS
nonoOHeIX  cnaraembix. CBONMCTBa  CTENEHH C  HAaTypaJIbHBIM
nokasareneM. OpHouneHsl W MHOrowieHsl. CTemeHb MHOrOYJICHA.
CnoxeHue, BBIUYUTAHHUE, YMHOXKEHHE MHOrouyieHoB. Dopmymsl
COKpaIICHHOTO YMHOXEHHS: KBaJpaT CyYMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJapaToB. Pa3nokeHMe MHOTOWIEHOB Ha
MHOKUTEJIU.

Ypaenenua

YpaBHeHHE, KOPEHb ypaBHEHHs, IpaBuiia HnpeoOpa3zoBaHus
YpaBHEHUS, PABHOCUJILHOCTh YPaBHEHUI.

JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHMCIO KOpHEH
JIMHEHHOI'O YpaBHEHUH, pelienue JIMHEWHBIX YpaBHEHHUI.
CocraBieHHEe ypaBHEHHUM IO YCIOBMIO 3ajaud. PelieHme TeKCTOBBIX
3a]1a4 C IOMOIIBIO YPABHEHUI.

JluneiiHoe ypaBHEHHE C JBYMsSI IIEPEMEHHBIMH M €ro TpaduK.
Cuctema [OBYX JHMHEWHBIX YpPaBHEHUW C JByMs II€PEMEHHBIMU.
Pemrenue cucrtem ypaBHEHHH crocoOOM HOACTaHOBKH. I[Ipumepsl



pemicHud TCKCTOBBIX 3aJa4d C MOMOIIBIO CUCTEM ypaBHeHHﬁ.

Koopounamut u cpaguru. @yuxyuu

Koopaunata Toukum Ha TmpsMoi. UYHCIOBBIE IPOMEXKYTKH.
Paccrosinme Mexay AByMs TOYKaMH KOOPJAWUHATHOM IPSIMOIL.

IIpssmoyrompHast cucteMa KoopawHaT, ocu Ox u (Oy. Abcumcca u
opAMHATa TOYKH Ha KOOPAWHATHOM ruiockoctH. IIpumepsl rpadukos,
3aaHHBIX (GopmynaMu. UrteHne TrpaduKOB pealbHBIX 3aBHCUMOCTEI.
ITonsatne ¢ynkumu. I[padux ¢Gysxkmun. CBoiicTBa  (QYHKIUH.
Jluneiinas ¢yukuus, e¢ rpaduk. ['padux ¢yHkumm y = [ x |
I'paduueckoe pemieHne ITWHEWHBIX ypaBHEHHUU W CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 kiacce

Yucna u eviuucnenus

KBanpaTHblii kOopeHb Hu3 uucia. [loHsiTue 00 WppanHoOHAIBHOM
yucne. JlecaTuuHble NPUOIMKEHUS HUPPALHOHAIBHBIX YHCEI.
CpoiicTBa  apudMeTHYECKUX  KBaJApPaTHBIX KOpPHEH W  HX
NpUMEHEHUEe K NpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUH U
BbIUMCJICHU M. JleficTBUTEJIbHbIE YHUCIIA.

CreneHp C IeNBIM TIOKa3aTeleM M e¢ cBoiictBa. CranmapTHas
3aMuch YUCIIa.

Anzebpauueckue eviparicenusn

KBagpaTtublil TpexuiieH; pa3yioKEHHUE KBAaJAPATHOIO TpEXUiIeHa Ha
MHO>KHTEIIH.

AnreOpamyeckas npoOb. OCHOBHOE CBOWCTBO anredpandecKoi
npoou. CrnoxeHue, BBIUMTAHUC, YMHOXEHUE, JICJICHUEC
anmreOpauyeckux  ApoOeii. PanmoHanbHbIC  BBIPAXKCHUS U HX
peodpa3zoBaHue.

Ypasnenusa u nepasencmea

KsanpaTtnoe ypaBHeHue, ¢popmysa KOpHEH KBaJIpPaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JMHEHHBIM H
kBaznpatHeiM. [Ipocreiimme npoOHO-palMOHAIBHBIC YPaBHECHUSI.

I'paduueckass uHTEpHpeTanus ypaBHCHUH C JABYMsI MEpEMEHHBIMHU
W CHCTEM JIMHEHHBIX ypaBHEHUW C IByMs NEepeMeHHBIMHU. [Ipumepsl
peLICHUsI CHUCTEM HEJIWHEHHBIX ypPaBHEHHH C IBYMS IEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3amad ainreOpandecKuM CIIOCOOOM.

YucioBble HEpaBeHCTBA M MX cBoictBa. HepaBeHcTBO ¢ onHOM
IIEPEMEHHOM. PaBHOCHIBHOCTB HEpPaBEHCTB. JIuHelinble
HEpaBeHCTBA €  OAHOM  mepeMeHHOW.  CHCTEMBI  JHMHEHHBIX
HEPABEHCTB C OJTHOU NEPEMEHHOM.

Dynxyuu

Tlonsitne  ¢ynkouu. OOmacTe  OmpeneneHuss W MHOXKECTBO
3HayeHUH QyHKOuU. CriocoObl 3agaHus (YHKITUN.

I'padpuk dyskumn. Urtenme cBOWCTB (QYyHKIHHU IO e¢ rpaduky.



[Ipumeps! rpadukoB (QyHKIUN, OTpaXKarOIIUX peajbHbIC MPOLECCHI.

@DYHKINHU, OMUCHIBAIONIAE TPAMYIO U OOPaTHYIO IPOIIOPIHOHAILHEIE
3aBUCUMOCTH, UX rpapuku. Oynkuuu y = x>, y = x5,y = x, y =

[x]. Uga(bnquKoe pelieHre ypaBHEHUN M CHUCTEM ypaBHEHMHU.

9 kJacc

Yucna u evluucienus
JleHicTBUTENbHBIE YHCIIA

PannonaneHble 4unciaa, wuppaldoOHAJbHBIE YHCIA, KOHEYHBIE U
OCCKOHEYHBIC JIECATHYHBIC NpoOH. MHOXECTBO JCHCTBUTEIBHBIX
qucell; AEHCTBUTEIbHBIC YHCIA KakK OCCKOHEUHBIC JIECATHUYHBIC
npobu. BzamMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIAY MHOMXKECTBOM
JIEUCTBUTEIIBHBIX YHMCEJI U KOOPAWUHATHOMN MPSIMOM.

CpaBHEeHHE [EHCTBUTEIBHBIX YHCEN, apu(METHYCCKHE ICeHCTBUS
C NCHCTBUTECIbHBIMH YHCIAMHU.

Wamepenus, mpuOMMKEHUS, OLEHKH

PasMepsl 0OBEKTOB OKpYKAIOMIETO MHpPA, IIATEIBHOCTH IIPOIEC-
COB B OKpY’KaloIlllEM MUpE.

ITpuOmm>xkéHHOE 3HAYCHWE BEIIMYUHBI, TOYHOCTHh IPHUOIIKCHUS.
Oxkpyrinenue gyucen. [Ipukuaka U oleHKa pe3yJbTaTOB BEIUUCICHUH.

Ypagnenusa u nepasencmea
VYpaBHeHHUs ¢ OZHOU IEPEMEHHOU

JIuneiinoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAIIUXCS K
JIMHEWHBIM.

KBagpaTtHoe ypaBHeHue. PemreHue ypaBHEHHMH, CBOASIIUXCS K
KBaapaTHeIM. bukBanparHoe ypaBHeHue. Ilpumepsl penreHus
ypaBHEHUH TpeThell ¢ YeTBEPTON CTemeHed pa3joKeHHueM Ha
MHO>XHUTEIH.

Pemenue JIPOOHO-paIlMOHATIBHBIX YPaBHEHUM.

Pemrenne TeKCTOBBIX 3a71a4 ajlreOpandecKuM METOJIOM.

Cucrems! ypaBHEHHIt

VYpaBHeHHE € JAByMsI IEpeMEHHBIMH H ero rpaduk. Pemenue
CHUCTEM [JByX JHUHEHHBIX YpPaBHEHHH ¢ JOByMs IHEpPEMEHHBIMH.
Pemienue cucrem AByX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a
npyroe — BTOpo# creneHu. ['padudeckas WHTEpIpeTanus CHUCTEMBI
YPaBHEHHUI ¢ IByMsI IEPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a7ad alreOpanvyecKuM CIIOCOOOM.

Hepasencrna

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
PenieHue nuHEHHBIX HEPABEHCTB C OJHOU IepeMeHHOU. PenieHue
CHCTEM JIMHEHHBIX HEPaBEHCTB ¢ OJHON mepeMmeHHOM. KBagpaTHble

HepaBeHCTBa. [ paduueckass HHTepHpeTalysi HEPABEHCTB U CUCTEM



HEPABCHCTB C ABYMs NEPCMCHHBIMU.

Dynxyuu

KBanparnunas pyHkuusi, e€ rpaduk u cpoictpa. [lapabona, ko-
OpJMHATHl BEPIIMHBI MapaboJibl, OCb CUMMETPHUU IMMapaboIIbl.
I'papuxn  ymkummii: y = kx, y = kx + b, y =w/x, y = x,
y= %y = IxInnx CBOICTBA.

Yucnosvle nociedo6amebHOCmU
Omnpenenenne 1 croco0bl 3alaHusl YMCIOBBIX MOCIEIO0BATEIBHOCTEH
ITonsATHE ynCcIOBOM MOCIEN0BATENBHOCTH. 3ananue
[MOCJICIOBATEIILHOCTH PEKyppeHTHON (dopmynoir u ¢dopmysoit n-ro
4JIeHa.

Apudmernueckas ¥ reoMeTpuyeckas Mporpeccuu

Apudmernueckass U TeoMeTpudeckass mporpeccuu. DPopmynsl n-
ro wieHa apudMETHUYECKOM W TeOMETPUYECKOMN IpOrpeccHii, CyMMBI
MIEPBBIX 71 YJICHOB.

N300pakeHue WICHOB apU(PMETHYECKOH ©  T'COMETPUYCCKOM
nporpeccuii TOYKaMyd Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM u
SKCHOHEHIHANbHBIN pocT. CHOXKHBIE MPOLIEHTHI.

MJIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATbI OCBOEHUSI
INPUMEPHOU PABOYEHU ITPOI'PAMMBI KYPCA (II0 TOJAM
OBYYEHMUA)

OcBoeHne y4eOHOro Kypca «Ajiredbpa» Ha YpPOBHE OCHOBHOTO
00111ero 00pa3oBaHus JOJDKHO 00ECIeYrBaTh JOCTHIKCHHUE CIIEIYOIINX
MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB!

7 KJIace

Yucna u eviuucnenus

— BemmonssATh, coyeras YyCTHBIE W IMHUCHBMEHHBIE MPUEMBI,
apu(pMeTHIEeCKHE IEHCTBUS C PAlMOHAIBHBIMH YHUCIIAMH.

— HaxonuTe 3HadeHUsS UYHCIOBBIX BBIPAKCHUN; MPHUMEHATH
pa3HOOOpa3HbIe CIIOCOOBI W MPUEMBI BBIYUCICHUS 3HAYCHUMN
JIPpOOHBIX  BBIPAKEHUM, COAEpkKaIMUX  OOBIKHOBEHHBIC U
JIeCSITUIHBIE IPOOH.

— Ilepexomuts OT omHOW GOPMBI 3allUCH YHCEI K APYyTOit
(mpeoOpa3oBBIBATh  JECSATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBECHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECITHIHYIO TPOOBH).

— CpaBHuBaTh W yHOPSAOYUBATH PAllMOHAIBHBIC YHCIA.

—  OkpyrisaTe 4wucia.

— DBBIMONHATE NPUKHUAKY W OIEHKY pe3yibTaTa BBIYMCICHUM,
OLICHKY 3HA4Y€HUU YHUCIOBBIX BBIPAKECHUM.



BpIMOTHATE AGUCTBUS CO CTENEHSIMH C  HaTypaJlbHBIMH
[IOKA3aTEeIISIMU.

IlpyuMeHsaTs  NpU3HAKU  JCJIMMOCTH,  pPa3JIO)KEHUE  Ha
MHO>KUTEJHN HAaTypaJbHbBIX YHUCEI.

Pemate mOpakTUKO-OpUEHTHUPOBAHHBIE 3aJaud, CBSI3aHHBIE C
OTHOIIIEHUEM  BEJIUYUH, NPOMOPIHUOHAIBHOCTHIO  BEJIWYHH,
NPOLEHTAMU; HHTEPIPETUPOBATh PE3YyJbTaThl pELICHUS 3ajayd
C y4Y4eéTOM OTrpaHHYCHHUM, CBSI3aHHBIX CO  CBOWCTBaMH
paccMaTpuBacMbIX OOBCKTOB.

Anzebpauueckue eviparcenus

Hcnone3oBaTh anreOpanvecKyo TEPMUHOJIOTUIO u
CHMBOJIMKY, TPHUMEHSTH €¢ B IIPOILIECCEe OCBOCHHS YydeOHOTO
MaTepuana.

Haxonute 3HaueHUs OYyKBEHHBIX BBIPOXKEHHUH IIpH 3aJaHHBIX
3HAYCHUAX IEPEMEHHBIX.

Bemonnsate peoOpa3oBaHUs LEJIOTO BBIpaKEHUS B
MHOTI'O4JICH NIPpUBEICHUEM MOT0OHBIX cllaracMblX,
pacKpbITHEM CKOOOK.

BbeImonHATE  yMHOXXEHHE  OJHOYIEHA HAa  MHOIOYIEH U
MHOTOYJIEHa Ha MHOTOYIEH, NPUMEHSTH (OPMYJbl KBajapata
CYMMBI U KBaJpaTa pa3HOCTHU.

OCymiecTBIATh Pa3l0KEHUE MHOTOYIEHOB HAa MHOXHUTEIU C
IIOMOIIBIO  BBIHECEHHsI 3a CKOOKH OOIIero MHOXMTEJS,
TPYNIHUPOBKHU cllaraeMBbIX, NIPUMEHEHUS hopmyn
COKpPAIlIEHHOTO YMHOEHHSI.

I[IpuMmeHsaTh TpeoOpa3oBaHUs MHOTOWICHOB JUISI  PELICHUS
pa3MUYHBIX 3aJa4 W3 MaTEeMaTHKH, CMEXKHBIX IMPEIMETOB, W3
peabHOU NPaKTUKU.

Hcnone3oBaTh CBOMCTBA CTEINeHEeH c HaTypaJbHBIMU
MOKa3aTeIsAMHU Il IpeoOpa3oBaHUsl BBIPAKEHUH.

YPCIKHEHM}I U HepaséeHcmea

Pemare  nuHeWHBIE  ypaBHEHMs C OJHOW IE€PEMEHHOM,
NpUMEHAsT TMpaBWiIa Iepexoja OT HCXOJHOIO0 YpaBHEHHUS K
paBHOCHUIBHOMY eMy. IlpoBepsT, SBIS€TCA JH  YHUCIO
KOPHEM YPaBHEHHSI.

[IpumensaTe rpaduyueckre METOIbl NMPU PEIICHUH JIMHEHHBIX
YpPaBHEHUU U UX CUCTEM.

IlonOupaTe mnpuUMepbl Hap 4YHCEN, SBISIIOMMXCS PEIICHUEM
JIMEHHOTO ypaBHEHUS C JIBYMs IIEPEMCHHBIMU.

CTpouTh B KOOPIMHATHOM IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHsS] C JBYMsI II€PEMEHHBIMH; IIOIB3YsICh TpaduKOM,
MNPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucreMbpl [BYyX JIMHEHHBIX YPAaBHEHUH C JAByMs



IIEPEeMEHHBIMHM, B TOM YHCJIe TpadUUISCKH.

CocTaBisATh W pemarth JUHEHHOE ypaBHEHHE HIIM CHCTEMY
JIMHEUHBIX YpaBHEHHI o YCIIOBHIO 3aa4H,
HHTEPIPETUPOBATL B COOTBETCTBUHM C KOHTEKCTOM 3aJauud
IOJIyYEHHBIN pe3ynbTar.

Koopounamut u cpaguru. @yuxyuu

M3obpaxats Ha KOOpJAMHATHOU npsiMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, Jy4H, OTpPE3KH,
HHTEpBaJbl;  3alUCBIBAaTh  YHCJIOBBIE  MPOMEXYTKH  Ha

anreOpandecKkoM s3bIKE.

OTMmedarh B KOOPJMHATHOW IJIOCKOCTH TOYKH 110 3aJaHHBIM
KOOpAMHATaM; CTPOUTh rpaduku nuHeHHbIX (yHKIud. CTpouTh
rpapuk GyHKOHH y = [X .

OnuceiBaTh C MOMOLIBIO (YHKIUH H3BECTHBIE 3aBHCHMOCTH
MEXIy BEJIHYMHAMH: CKOpPOCTb, BpEMsl, pacCTOsIHHE; IICHa,

KOJIHUYECTBO, CTOUMOCTB, MPOU3BOIUTEIILHOCTh,  BpeMS,
00bEM PaboOTHI.

Haxonute 3HaYeHHEe QYHKIUH IO 3HAYCHHIO €¢ apryMeHTa.
[Monumarps rpaduueckuii cnocod NpeACcTaBICHUs W aHaiIu3a
vHpOpMaIMK; HU3BJIEKATh W HWHTEPHPETUPOBATH HH(OPMAIUIO
13 rpa)KOB peajbHBIX MPOLECCOB M 3aBUCUMOCTEH.

8 kiace

Yucna u evluucienus

Hcnonb3oBaTh HaudajdbHbIE TIPEACTABICHUS O MHOXECTBE
JIEWCTBUTEIIBHBIX YHMCEJN [UIsi CPaBHEHMs, OKpYILJIEHUS U
BBIYMCIICHUM; W300pakaTh NEHCTBUTEIBbHBIC YHCIa TOYKAMHU
Ha KOOPJAMHATHOU IIPAMOM.

IIpuMeHATh TOHATHE apUPMETUUYCCKOTO KBAJIPATHOTO KOPHS;
HaXOJHUTh KBaJIpaTHBIC KOPHH, HUCITOIB3YSI npu
HEOOXOAUMOCTH KaJIbKYJSATOP; BBIIOJIHATE IpeoOpa3oBaHUs
BBIp@XXEHHUM, COIOEpXKAIUX KBaJApaTHbIE KOPHHU, HCIIOJIb3Ys
CBOMCTBA KOpHEH.

Hcnonp30BaTh 3amucy OOJIBIIMX W MajbIX YHUCEI C ITOMOIIBIO
JIECATHYHBIX Apobelt u cremeHed uncna 10.

Anzebpauueckue eviparcenus

IIpuMeHATH TOHSATHE CTENEHM C LEJNbIM  MOKa3aTelleM,
BBIMOJIHSITH ~ NIPEOOpa3oBaHMsl  BBIPAXKEHHI,  COJEpIKaIINX
CTEIEHH C LEJIBIM IMOKa3aTEeIEM.

BBINOMHATE TOXKIIECTBEHHBIE NPEOOpa3OBaHMS PAITMOHAIBHBIX
BBIPAXKCHUI Ha OCHOBE MpPaBWJI JEUCTBUM HaJ MHOIOYICHAMU
" aire0pandecKuMU JIPOOSIMH.

PacknansiBaTh KBaJApaTHBIH TPEXUJIEH HAa MHOMKHUTEIIH.
I[IpumensTh nOpeoOpa3oBaHHUs BBIPAXKCHUM UISI  pEIICHUSA



pa3sIUYHBIX 3a7ad W3 MaTeMaTHKM, CMEXHBIX MPEIMETOB, W3
peaJbHOM MPAKTHUKH.

YPCIKHEHM}I U Hepaséencmea

Pemats JIVHEHEBIE, KBaJIpaTHBIC ypaBHEHHUS
pauuoOHaIbHBIE YpaBHEHMsS, CBOJAIIMECS K HHM, CHCTEMBI
JIBYX YpaBHEHHH C IByMSI IEPEMEHHBIMH.

IIpoBonuTe mpocTEHIIME UCCIENOBAHUS  YpPaBHEHUU
CUCTEM ypaBHEHHH, B TOM 4YHCJI€ C [PUMEHEHUEM
rpadUYecKUX MpeCcTaBIeHU (ycTaHaBIMBaTh, HWMEET JH
YpaBHEHHE WIJIM CUCTEMA ypPaBHEHHH pELICHHUs], €CIH HMEET,
TO CKOJIBKO, U TIp.).
[lepexonuts OT cJOBEeCHON (OPMYIMPOBKM 3anadyu K €€
anreOpanvdecKon MOJEenn c TIOMOIIBIO COCTaBJICHUS
YPaBHEHHUSI WA CHUCTEMBI YPABHEHHI, WHTEPHPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJayd IIOJIyYEHHBIN pe3ynbTar.
IIpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHUS,
OLEHKH;  pemaTh  JUHEHHbIE  HEpPaBEeHCTBA €  OJHOM
IIEpEeMEHHOM W WX  CHCTEMbI;  JaBaTh  rpadHYecKyro
WUIIOCTPALIMI0 MHOECTBA PELICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynxyuu

[TonuMaTes W HCIONB30BAaTh (PYHKIUOHAIBHBIE IOHATHS
sI3BIK  (TEpMHUHBI, CHUMBOJIMUECKHE OOO3HA4YCHHUSA); OMNpEeAeiIaTh
3HaYeHWe (YHKIUM TI0 3HAYEHHUIO apryMEHTa; OIPEIesATh
cBoiicTBa PyHKIINMH 1O ¢ TpaduKy.

CtpouTh Tpad@uKM 3JIEMEHTApHBIX (YHKIHMN BUma ¥y =k/x, y = x,
y=x3y= {/,_y =[x [; ONUCHIBATh CBOWCTBA YHUCIOBOU (PYHKIIUU
o e¢ rpaduKy.

9 knacc

Yucna u evluucienusn

CpaBHI/IBaTL u ynopssao4iumBaThb palnOHAJIbHBIC
UppanroOHAJIbHBIC YHUCJIA.

Bremonusars apI/I(bMCTI/I‘IGCKI/IC ,I[eﬁCTBHfI C paluOHAJIBbHBIMHN
quciaamMu, coucTasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMLI,
BBITIOJIHATH BBIYUCIICHUA C UPppalUOHAJIBbHBIMH YUCJIIAMU.
HaXOZ[I/ITL 3HAaYCHHSI CTEIEHEH C MeJIbIMH IIOKa3aTelI MU U
KOpHeﬁ; BBIYHUCIIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KCHHfI.
OprFJ'UITB HeﬁCTBHTeJ’ILHBIC qucia, BBIIIOJIHATH OPpUKUAKY
pe3yibTaTa BI)I‘II/ICJICHI/Iﬁ, OLICHKY YHUCJIOBBIX BBIpﬁ)KGHHfI.

YPQGHEHM}l U Hepaeencmea

Pemate nuHelHBIE W KBaJApaTHbIE ypPaBHEHWs, ypPaBHEHHS,
CBOJsIIMECS K HHM, MHOpocTedine apoOHO-pallMOHaJIbHbBIC



YpaBHEHHUS.

Pemrate cucremMbl JOBYX JIMHEUMHBIX YPAaBHEHUM C JOByMs
IEPEMEHHBIMU U CUCTEMBbl JBYX YPaBHEHHUI, B KOTOPBIX OIHO
YpaBHEHHUE HE SIBIISIETCS TUHEHHBIM.

PemaTte TekcToBBIE 3amadyM  anreOpamdecKMM — CIIOcoOoM ¢
IIOMOLIBI0  COCTaBJICHUS  YPaBHEHMUs  WJIM  CUCTEMBl  JIBYX
YPaBHEHHH € ABYMs IEPEMEHHBIMH.

IIpoBoauTe mpocCTEHIIME UCCIEAOBAHUS YPAaBHEHUM U CHCTEM
ypaBHCHHUI, B TOM 4YHCJC C TMPUMEHCHHUEM TIpadUuueCKUX
MpencTaBiicHU (ycTaHaBIWBaTH, HWMEET JH YpaBHCHHE WU
cCUCTEMa ypaBHEHHUM pelleHusl, €CJIU HMMEET, TO CKOJbKO, U
np.).

Pemate cucTeMbl JUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOUAIOIIME KBaJApaTHOE HEPaBEHCTBO; H300pa)kaTh pEIICHHUE
CHUCTEMbl HEpPaBEHCTB HA YHUCJIOBOW MpPsIMOM, 3anuChIBAaTh
pelLIeHNE C TIOMOIIBIO CUMBOJIOB.

HMcnonp3oBaTh HEpaBEHCTBAa MNpU PEIICHUU Pa3IMYHBIX 3aj]ad.

Dyukyuu x

PacrosHaBaw, byHKIIUM ~ WU3y4YCeHHBIX  BUIOB. [loka3wiBaTh
CXEMaTUYEeCKH pacCIoOJOKEHHE Ha KOOPJAMHATHOM IUIOCKOCTH

k
rpa¢ukoB GyHKUMA Buga: y = kx, y = kx + b,y =X ,y = ax?

+bx +c,y=x%y=x,y=1x1B 3a8BHCUMOCTH OT 3HAYECHUH
k03 (PUINEHTOB; ONMUCHIBAaTh CBOWCTBA (QYHKIUM.

Ctpoutsb u n300paxarh CXeMaTU4eCKU rpaduku
KBaJpAaTHYHBIX (PYyHKIMI, ONMCHIBATH CBOICTBA KBAaJAPATHUHBIX
¢pyHKTIHH TO HXTpadukam.

PacnosnaBare  KkBazpaTuuHylo  (QyHKOmuioo 1o  dopmyile,
MPUBOJINTH TPUMEPHl KBaApPaTHYHBIX (QYHKIHWH U3 pearbHOU
JKU3HH, PU3NKU, TCOMETPHUH.

Apugpmemuueckana u 2eomempuueckan npozpeccuu

PacnosnaBath apu(pMeTHIECKYIO 51 reOMEeTPUYECKYIO
MIPOTPECCHH IIPU Pa3HBIX CIIOCO0axX 3aJaHMs.

BBINONHATH BBIYKCICHHS C HCHOJIb30BaHHEM (OPMYJ 7-TO 4JieHa
apu(MeTH4Yeckoil M  TE€OMETPUYECKOW  IPOrpPEeCcCHil, CyMMBbI
IIEPBBIX /1 YICHOB.

N3obpaxats YJICHBI IOCJIEN0BATEIbHOCTH TOYKaMU Ha
KOOPJIMHATHOM TIJIOCKOCTH.

Pemats 3aJ1a4H, CBsI3aHHbBIE ¢ YHCIIOBBIMHA
MOCIE0BATENBHOCTAMH, B TOM YHCIE 3aJadyd W3 pPealbHOU
JKU3HHU (C UCIIOJIb30BaHUEM KaJIbKYJISATOPa, HHU(GPOBBIX TEXHOJOTHIN).






TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYYEHHA)

7 knacc (ne menee 102 4)

palyoHaIbHBIX YUCEII.
Crenenb C HaTypaJbHbIM
MOKa3aTeJICM.

Penmienne OCHOBHBIX 3ajad

Ha JpoOW, TPOUCHTH U3
peanbHOU NPaKTHUKU.
IIpu3naku ACIHUMOCTH,
pasoxKeHUst Ha
MHO’KUTEJM  HaTypajdbHBIX
qucel.

PeanbHEBIC 3aBHCHMOCTH.
Ipsimast " oOpaTHas

OPOIIOPIUOHAIIBHOCTH

YACTHOCTH B OECKOHEUHYIO JIECSITHUYHYIO
poOb.

IIpuMeHaATs pa3HoOOOpa3Hble CIHOCOOBI H
NPUEMBbI BHIYHCJIEHUS 3HAYEHHI TPOOHBIX
BBIPa’KeHUM, CcoAepKalIuX OOBIKHOBEHHBIC

U JAeCATUYHBIE JpoOM: 3aMEHSITh IIpHU
HEOOXOUMOCTH JIECATUYHYIO poOb
OOBIKHOBEHHOU U OOBIKHOBEHHYIO
JNIECATUYHOM, TPUBOAUTH BBIpAXCHUE K
dopwme, HamOoJee ynoOHOH TUTSE
BBIUMCIICHUM, MIPeoOpa3OBBIBATH IPOOHBIC
BBIPLKCHHUSI Ha YMHOXXEHHE W JEJICHHE
NECATHYHBIX  npobefi K  IOeWCTBUAM  C
[IEJIBIMHU YUCIIAMMU.

puBoautTs  uHcIOBbIe M  OYKBEHHbIE

NpuMepbl CTENIEHH ¢ HaTypalbHBIM

Haseanue DJIeKTPOHHbIE
paszeia OcHoBHoOe cojiep:kaHue OcHOBHBIE BHJBI AeITE€IHLHOCTH (uugpoBblie
(TeMbI)(4HCII0 00y4aroLuXCcs 00pa3oBaTe/bHbI
4aCOB) e pecypchl)
Yuciaa u ITonsiTne pamroHaIBHOTO CucreMaTH3upoBaTh U 00OramaTh 3HAHUS
BRIMUCJICHAA. | gycha. Apudmerndeckue | 00 OOBIKHOBEHHBIX M IE€CSITHYHBIX IPOOSX.
PaumoHaabHbl |  feiicTBHS ¢ | CpaBHUBaTh U YNOpPAAOYMBATH JApodH,
€ YuCJIa panmoHalbHBIMU YHCJIAMU. npeoOpa3oBbIBas npu HEOOXOJIUMOCTH
(25 v) Cpasuenue, NecITUYHBIE  Jpo0M B OOBIKHOBEHHBIE,

yrnopsaaoinuBaHue O6BIKHOB€HHI)IC B JACCATHYHBIC, B




nokazaTeneM, 00BsSICHSA 3HAYCHUS
OCHOBAHHsSI CTCIIEHM M IIOKa3aTess CTEIeHH,
HAaXOJNTh 3HAYEHMs CTerneHed Buma a” (a
— mo0oe panMoHaJIbHOE dYHCIO, N —
HaTypaJIbHOE YNCIIO).

[MoHuMaTh CMBICH 3alUCH OOJBIIMX YHCEN
C TIOMOWIIBIO  JECSATHYHBIX Apoleit m
creneHedd uncna 10, nNpuUMeHATH HUX B
pEaTbHBIX CUTYAIHSIX.

[MpuMeHATh TPHU3HAKK NETMMOCTH, Pa3JIOKCHHUS
Ha MHOXKUTEIH HaTypaJbHBIX YHCEIL.

PewiaTp 3a7a4m Ha YacTH, MPOLEHTHI, TPOTIOPIHH,
Ha HaXOXKACHUE APOOH (IIPOICHTA) OT BEJIWIHHEI
U BEIUYUHBl 1O e¢ Apobu (TpOLEHTY), ApoOH
(TIpo1ieHTa), KOTOPBIM COCTaBNIsAET OJHA BEIWINHA
ot npyroi. IlpuBoanTh, pa3zdupaTh, OLEHHBATH
pasiuuHBIC  PEIICHWs,  3alHCH  PEHICHUH
TEKCTOBBIX 3aj[ay.

PacriosHaBaTh M  OOBACHATH, OIMpasch Ha
ONpEeJesICHUs, TPSMO IPOIOPLHOHANBHBIE U
0o0paTHO  TIPOINOPUMOHAIBHBIE  3aBUCHMOCTH
MEXAy BEITMYMHAMH; MPUBOJUTH MPUMEPHI 3THUX
3aBUCHMOCTEH M3 pPEAIbHOTO MHpa, M3 JPYTHX
y4eOHBIX TIPEIMETOB.

PemaTh mpakTUKO-OPHEHTHPOBAHHBIE 3aJa4yM Ha
IpoOH, TPOLEHTHI, TpPSIMyId U  OOpaTHYIO
MPONOPIMOHANIBEHOCTH, TPOTIOPILIHH




Aujreépau
Yyeckue
BBIPaKeH
us (27 4)

bykBeHnHbie BBIpA)KECHUS.
Ilepemennsie.

Jlonyctumelie 3HA4YCHUS
nepeMeHHbIX. DOpPMYIIbL.
IIpeobpazoBanue
OYKBECHHBIX BBIpa)KEHUH,
packKpbITHE CKOOOK u
OpUBEIECHUE TOTOOHBIX
cllaraeMblX.

CaolicTBa CTEIICHU c
HaTypaJIbHbIM

nokazaTeJIeM.

MHOTOo4JICHBI. CrnoxeHue,
BBIYHUTAHHE, YMHOKEHHE
MHOTOYJICHOB. Dopmybl
COKPAIIIEHHOTO YMHOKEHHSL.

PasnoxxeHne MHOTOYICHOB Ha
MHOXHUTCIIN

OBJanerb anreOpanyeckoi
TEPMUHOJIOTHEN H CHUMBOJINKOM,
NPpUMEHATh ¢¢ B IIPOILIECCe OCBOCHMUS
y4eOHOro MaTepuala.

Haxoauts 3HAa4YCHUS OyKBEHHBIX
BBIpQKCHUN MpPU 3aJaHHBIX 3HAYCHUSX
OYKB; BBIIIOJIHATE BBIYHCJICHUS o
bopmymnam.

BpImOJIHATL mpeoopa3oBaHUs LEIOTO
BBIPQKCHUSI B MHOTOWICH IIPUBEICHUEM
o00HBIX claraeMaIXx, packpsITHEM
CKOOOK.

BrimonssaTe YMHO)KEHUE OHOWIEHA Ha
MHOTOYJIEH ¥ MHOTOYIeHAa Ha MHOTOYJIEH,
npuMEHSITh  (GOPMYJIBl  KBagpaTa CYMMBI U

KBaJpara pa3HOCTH.

OcCymiecTBIATh pa3iokeHHe MHOTOYJICHOB Ha
MHOXKUTEJIH YTEM BBIHECEHHMS 32 CKOOKH 00111ero
MHOXXUTEJSI, NPUMEHEHUS! (OPMYJbl Pa3HOCTH
KBaapaToB, (JOPMyYJI COKPAIICHHOTO YMHOKCHHS.
[TpumensTh MpeoOpa3oBaHHEe MHOTOYWICHOB IS
pellleHNs] pa3iW4HbIX 3a1a4 M3 MAaTEMaTHKH,
CMEXKHBIX NPEIMETOB, U3 PEAIbHON MPaKTHKU.
3HAKOMUTBCA C HCTOPUEH pa3BUTHSI MATEMATHKH




VYpaBuenust | VYpasHeHue, npasuia Pemiars JsmHEWHOE YypaBHEHUE C OJHOH
u npeoOpa3oBaHUs IIEPEMEHHON, IPUMEHsA MpaBUJIa Mepexoaa
HEPaBEHCTB | ypapyenwus, OT UCXOJHOTO YPaBHEHUS K PaBHOCHUIHLHOMY
a(20 1) PaBHOCHJIBHOCTH eMy Ooisiee mpocroro Buna. IIpoBepsiThb,
YpaBHEHUH. JInHeiinoe SIBISICTCSI JIM  KOHKPETHOC YHCJIO KOpPHEM
YpaBHEHUEC C OJHOM YpaBHEHHUSL.
MepEMEHHOM, pelenune IMoaxdupaTs npuMepbl NIap YUced,
JIMHEMHBIX ypaBHEHUM. SIBIISIFOIAXCST PEIIEHUEM JTUHEHHOTO
Pemenue 3a1a4 ¢ TIOMOLBIO YPaBHEHHUS C ABYMSI IEPEMEHHBIMH.
ypaBHEHHA. CTpouTrs B KOOPJAUHATHON MJIOCKOCTH
JIunelinoe ypaBHEHUE I Fpa(i)I/IK JUHEUHOTO YpaBHCHUs C JIBYM:
JABYMs HEPEMEHHBIMU U €TI0 NEPEMCHHBIMU ; TTIOJIB3YsCh Fpa(I)I/IKOM,
rpaduk. Cucrema  aByX | MPHBOIATH NPHMEPbI pELICHUS
JIMHEWHBIX  ypaBHEHUU ¢ YPaBHCHUA.
JABYMsi HepEeMEHHBIMH. HaxoanTs pelieHue CUCTEMBI IBYX
Pemrenue CHCTEM JIMHEWHBIX YPAaBHEHUH C AByMs
ypaBHEHUH crmocoOom NEPpEMCHHBIMU.
MOnCTaHOBKM M crnocobom | COCTaBIAATL M pelmiaTh ypPaBHEHWE HIIH
CIIOKCHUS CHUCTEMY YPaBHEHHI IO YCIOBHIO 3aJauyH,
HHTEPOPETHPOBATE B  COOTBETCTBHH  C
KOHTEKCTOM 3aJ1a4d MOy YEHHBIN
pe3yabTar
KoopauHatelt| Koopauuara  Touku Ha | HM3o0pakaTh Ha KOOpPAWHATHON mpsMoOit
rpaguxu. OpsSIMOU. YucioBele TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
Dynxuuu (24 npoMexXyTku. Paccrosinue KOOpJIWHATaM, Jy4d, OTPE3KH, HWHTECPBAJHI,
) MEXJAy  JABYMsSI ~ TOYKAMHU | 3alHCHIBATh UX HA alreOpandecKoM S3BIKE.
KOOPJIHHATHOH NPAMOH. OTMedaTh B KOOPAUHATHOM IJIOCKOCTU TOYKHU IO
[IpsmoyronpHas cucTeMa | 3aJaHHBIM  KOOpPAMHATaM; CTPOMTh Tpaduku
KOOpAMHAaT Ha  IJIOCKOCTH. HECIIOKHBIX 3aBUCHMOCTEH, 3aJaHHBIX

ITpumeps! rpadukoB, 3aJaHHBIX

(dbopMynaMu, B TOM YHCIIE C TIOMOIIBIO IU(PPOBBIX




¢dopmynamu. UreHne rpaduKoB
peaNbHBIX 3aBHCUMOCTEH.

Honsatne ¢Pynxmmm. Ipadux
¢yukiun. CaoiicTBa (QyHKUMIL.
Jluneitnas (GYHKIHSL
[octpoenne rpaduka IMHEHHONI
¢byukuyu. I'paduk pyHkumm y =
Ix1

1abopaTopHii.

IIpuMeHsTS, n3y4aTb NIPEUMYILIECTBA,
MHTEPIPETHPOBAThH rpaduyeckuii cnoco6
OPEACTAaBICHHS W  aHaliM3a pPa3sHOOOpa3HoOM

KHU3HEHHOW MH(OpManuHy.

OcBanBaTh MNOHATHE  (DYHKIUH,
(YHKIHOHATHHOMN TEPMUHOJIOTHEH.

OBJIaJICBaTh

Pacnio3naBath nmHeliHylo QyHkuuio y = kx + b,
OINKCHIBATH €& CBOWCTBA B 3aBUCHMOCTH OT
3Ha4YeHUH ko3¢ durmenTos k u b.

Crpouts rpaduku JUHEHHONW QYHKIMH, (YHKIHA
y=1IxL

Hcmons3oBath  1M(pPOBBIE  pecypcel Ui
nocTpoeHus TpadukoB QYHKIMHA M HU3yUEHHUS WX
cBoicTB. [lpuBOAMTH  NpUMEpPHI  JIMHEHHBIX
3aBUCUMOCTEH B  peajbHBIX Mpoleccax U
SIBIICHUSX

IToBTOpeHUE N
0000111eH1e(6

1)

IToBTOpEeHue OCHOBHBIX
HOHSITUM U METONOB Kypca 7
KJjiacca, 0000IIeHne 3HaHU I

Bpi0uparTh, IpUMEHATh OLEHUBATH CIIOCOOBI

CpaBHEHUs 4ucen, BBIYUCIICHUM,
npeoOpa3oBaHUit BBIpaKCHUH, peneHus
YpaBHEHUI.

OcyiecTBJasITh CaMOKOHTPO.Ib

BBIIIOJIHSIEMBIX [JEHCTBUM M CaMOIPOBEPKY
pe3ynbpTara BBIYUCICHHUH, IpeoOpa3oBaHUM,
MOCTPOEHUH.

Pemate 3amaun U3 peanbHON KHM3HU, IPUMEHSTH
MaTeMaTUYeCKUe 3HAHUS Ul PELIeHUs 3a1ad U3
JIPYrUX IPEAMETOB.




Pemate  TekcToBBIE  3amauw,
BBIOMpATh CIIOCOOBI PEIICHUS 3aJauu

CpaBHUBATH,

8 knacc (He meHee 102 v)

UpPALMOHAIBHBIX YHCEII.
JlelicTBUTEIbHBIE YHCIIA.
CpaBHeHUe
JeHiCTBUTEIBHBIX YHCEII.
ApudmernaecKkuit
KBanpatHblii KOpEeHb.
VpaBHeHue BUaa x2 = a.
CBoiicTBa apu(MEeTHYECKUX
KBaJIpaTHBIX KOPHEH.
IIpeobpazoBanne
YHUCIIOBBIX BBIPAXKCHUH,

IPU HEOOXOTUMOCTH KAJTBKYJISATOP.
OneHNBaThL KBajJpaTHbIC KOPHHU IICJBIMHU
YHUCJIAMHU U JICCITUYHBIMUA JPOOSIMHU.
CpaBHHUBATH " YHOPSA0YHUBATH
paloHaJbHBIC W HpPpPAlHOHAIBHBIC YHCIIA,
3aliCcaHHBIE C IIOMOINBIO  KBaJIPaTHBIX
KOpHEH.

HccaenoBarh ypaBHEHUE X2 = a, HAXOIHUTh
TOUYHBIC U NPUOJMKCHHBIE KOPHU TIpU @ >
0.
HccaepoBarhb

CcBoOlicTBa KBaJApaTHBIX

Ha3zeanue JJIeKTPOHHbIE
pasaeJia OcHoOBHOe cojep:kaHue OcHOBHBIE BH/IbI 1eSITEILHOCTH (undpoBbie
(TeMbl) o0yuaromuxces 00pa3oBaTeIbHBI
Kypca (4ucjio e pecypchbl)
4acoB)
Yncna n KBagpaTHsblil KOpeHb U3 DopMyJIMpPOBAThH omnpeneaeHue
BBIIMC/IEHUS. | yycia. [lonsaTue 06 KBaJApaTHOI'O KOpHSI 3 qucina,
Keagparubie NppaunonanbHOM 4HCIE. apu(METHICCKOTO KBaJIPaTHOT'O KOPHSI.
kopuu (15 4) | Jlecatuunsie IpumensaTs orepanuio U3BIICYCHUS

MpUOITMKESHUS KBaJApaTHOTO KOPHsS M3 4YHCIA, HCHOJb3yH




coJZlep KalnX KBaJpaTHBIS
KOPHH

KOpHEN, NpOBOJAs YMUCIOBBIE 3KCIEPUMEHTHI
¢ HCTIOJIb30BaHUEM KaJbKyJIsATOpa
(komrIBIOTEDA).

Joka3piBaTh cBOWCTBa apupMETHUCCKUX
KBaJIpaTHBIX KOPHEH; MNPHUMEHSITH WX I
peoOpa3oBaHMs BEIPAXKECHUM.

BbinosiHATH Npeodpa3oBaHus BbIpa>keHUH,

coIepIKaIInIX KBaJIpaTHBIC KOPHHU.
Brrpaxarts TIepeMCHHBIC 3
FeOMETPHYCCKUX U puznueckux Gopmyi.
Bpruncasartsb 3HAYEeHUs BBIPAXKEHUH,
coJiepIKaIIux KBaJIpaTHbIC KOpPHH,
HUCTIONB3YS pu HEOOXOTMMOCTH
KaJbKYJISATOP.

Hcnoap30BaTh B XOAC pEIICHHUSA 3a5ad
SIIEMEHTapHBIC IIpeICTaBIICHUS,
CBSI3aHHBIC c MpUOITKCHHBIMHU

3HAQYCHUAMHU BCIUYHH.
3HAKOMHMTBCSI €  HCTOpMell  pa3BUTHUS
MaTeMaTHKH

Yucaaun
BBIYHMCJICHHUS
. Crenenn ¢
HeJbIM
nmokasarteJie
M (7 9)

CreneHs ¢ 1EJIBIM ITIOKa3aTeneM.

CrangapTHas 3aMUCh YHCIA.
Pa3mepsl 06bEKTOB
OKpyXaromiero Mupa (ot
AJIEMEHTAPHBIX YACTHIL J0
KOCMHUYECKHX 00BEKTOB),
JUTUTENBHOCTD MIPOLIECCOB B
okpyxatomiem mupe. CBoiicTBa
CTETICHH C LIEJIBIM [TOKa3aTeNeM

DopMyJIUPOBATH ONPeE/IeIeHUe CTCTIICHH C
LIEJIBIM TTOKA3aTEIIEM.

I[peacTaBisiTh 3alUCHh OOJIBIITUX U MAJIbIX
YHCeNI B CTAHIapPTHOM BHJIE.

CpaBHMBATBb YHCJIA U BEJIUYUHBI,
3alUCaHHbBIC C MCITOJB30BAHUEM CTCIICHU

10.

HUcnosib30BaTh 3alUCh YKCEN B
CTaHJAPTHOM BH/IE IS BBIPAXKEHHS Pa3MEpOB
00BEKTOB, UINTEIIbHOCTU MPOLIECCOB B




OKpY KaroleM MHpe.
DopMyJIHpPOBaTh, 3aNIMCHIBATH B
CUMBOJIMYeCKOil ¢opMe U HILJIIOCTPUPOBATH
NpUMepPaMHi CBOMCTBA CTENEHU C LEJIbIM
MoKa3aTeaeM.

IIpuMeHATH CBOMCTBA CTEIICHU s
npeoOpa3oBaHUs BRIPAKCHUM, COMCPIKAIIIAX
CTEIICHU C IEIBIM ITOKa3aTeJICM.
BbINOJHATH AelicTBUSA C YHCIaMH,
3alMCaHHBIMU B CTAaHJIAPTHOM BHUJIE
(yMHOXXEHUE, JIeJIeHue, BO3BEJICHUE B
CTEIEeHb)

Auredpanye
cKue
BBIpA:KeHUS
KBagparnbi
i TpéxuJieH
(Ch))

KBanparusii TPEXUJIEH.
PaznoxxeHue  KBaJIpaTHOTO
TpeéXuJeHaHa MHOXXHUTEIH

Pacno3HaBaTh KBagpaTHBIN TPEXUJIEH,
YCTaHaBIHNBAaTh BO3MOXXHOCTH €TO
pa3IoKEHUS HA MHOXKHUTEIIH.
PackiaaabiBaTh HA MHOKUTEIH
KBaJpaTHBIH TPEXWICH C HEOTPULIATEIbHBIM
JTUCKPUMHUHAHTOM

Aure0dpau
yecKHe
BBIpa:KeH
Hsl.
Auiredpau
Yyeckasi
Apodn

(15 u)

Anrebpandeckas ZIpOOB.
Jomyctumbie 3HA4YCHUS
OEPpEMCHHBIX, BXOAAIIUX B

anrebpanyeckue

BBIPaKCHHUSI. OcHoBHOE
CBOICTBO  anredGpanyeckon
poou. CoxkparieHue
IPOOEH.

CroxeHue, BBIUHTAHHUE,
YMHOKECHHE U JIeTeHue
anreGpanyeckux poOeH.

3anuceIBaTh anreOpanMdecKkue BBIPAXKCHUS.
Haxoaurhe

00J1aCTh OIpEACIICHUS PAllHOHAIBHOTO
BBIpa)KCHUs. BBINOJHATH YNCIOBBIC
MMOJICTAHOBKH U BBIUMCJIATH 3HaUCHUE
JpoOu, B TOM YHCJIE C MOMOIIBIO
KaJIbKyJIATOpA.

DopMyIUpPOBATHE OCHOBHOE CBOMCTBO
anreOpanyecKkoi 1poOu 1 NPUMEHSITh €TO
IUTS TIpeoOpa3oBaHus APOOEH.

BbINOJHSATH AelicTBUSA C aTreOpandecKuMU




IIpeobpazoBanne
BBIpAKEHUH, coleprKanmx
anreOpanyeckre npoou

npoosiMu. ITpuMensaTs mpeodpa3oBaHms
BBIPAXKCHUU JUIS pELICHUS 3a7ad4.
BrIpakaTh nepemMeHHbIe U3 GOPMYIT
(bu3nuecknx, reOMEeTPUIECKHUX,
OIHCHIBAIONINX OBITOBBIC CUTYALIHH)

YpaBHenus
u
HEPaBEeHCTB
a.
KBaapaTtubie
YPaBHeHHs
(159

KBanpatHoe YpaBHEHHE.
Henonnoe KBaJpaTHOE
ypaBHEHHUE. dopmyna
KOpHEH KBaJpaTHOI'O
YpaBHEHUS. Teopema
Buera.

Pewenune YpaBHEHUH,
CBOJAIINXCS K KBaJAPaTHBIM.
IIpocreiime IPOOHO-

pauuoHaJbHbIE YPABHEHUS.
Pemienue TexkcTOBBIX 3ajay
C TIIOMOWIbIO  KBaJpaTHBIX
ypaBHEHUI

Pacno3HaBaTh KBa/JpaTHbIC ypaBHCHUS.

3anucbiBaTh dopmyay KOpHEH
KBaJpaTHOT'O YpaBHEHHUS; pemiaTh
KBaJpaTHbI¢ YPABHEHUS — IIOJHBIE U
HETIOJIHBIE.

IIpoBoauTh npocreimue HccIe0BaHuS
KBaapaTHBIX ypaBHEHUH.

Pemrate  ypaBHeHHs, CBOAsAIIMECST K

KBaJIpaTHBIM, C TIOMONIBIO IpeoOpazoBaHUMI
U 3aMEHOM NEepEMEHHOM.

Hab6aropate u  aHaJM3MpPOBaTh  CBS3b
MEXIy KOpHAMH W  Ko3(hPUIIHEHTAMHA
KBaJIpPaTHOTO YpPaBHEHMSI.

®opmyauposarb TeopeMy Buera, a Takxke
o0paTHYIO  TeopeMy, HpPHUMEHSITH  OTH
TEOPEMBI JJIsl pEeIICHUs 3a1a4.

Pemath TekcTOBBIE 3ajadM  anreOpanvyecKUM
CIIOCO0OM: HEePEXOJUTh oT CJIOBECHOH
(bopMyITHpPOBKH YCIOBHSA 3a1a4n K
anreOpandeckoil MOJETH IyTEM COCTaBJICHHS
YpaBHEHHs; pPEIIaTh COCTAaBICHHOE YpPaBHCHHUE;
HUHTEPIIPETHPOBATh PE3ybTaT.

3HAKOMUTHCS C UCTOPHEH Pa3BUTHS areOpbl




YpaBHeHust
"

JIuneitHoe  ypaBHEHHE C
JIBYyMsI TI€pPEMEHHBIMHU, €TOo

Pacno3naBatb JIMHENHHBIE YpaBHEHHUS C
JByMsI TIEpEMEHHBIMU.

HEPABEHCTB rpa(l)pn(’ IIPpUMEPBI PECIICHUS CTpO](IT]) rpa(bmm JUHEUHBIX ypaBHeHHﬁ, B
a. Cucrembl ypaBHEHU I B nenprx | TOM 9HCIIC
ylpsasﬂeﬂnn e HCI0JIB3Ysl HU(pPOBBIE pecypchl.
q
(13 9) Pemenme  cHCTEM  IBYX Pazinuarh napasuleiabHbIE u
JNIMHEHHBIX  ypaBHEHWH ¢ nepeceKaroIuecs npsMbIe o 1704
JIBYMSI EepEMEHHBIMH. %paBHeHHﬂM' .
IIpuMepsl peleHHs cHcTeM e;ua:n _ CI/I((Z:TCMLI JBYX . eJ'II/I;IeI/IHLIX
. o BHEHUM BYMsI NEePEMEHHBIMH
HEJIMHEWHBIX ypaBHEHUU C yp . ABY p
MOJCTAHOBKOM U CIIOKEHHUEM.
JIIBYMsI IEPEMEHHBIMHU. .
Pemats npocteiilline CUCTEMBI, B KOTOPBIX
I'paduueckas .
OZIHO u3 ypaBHEHUH HE SIBIISICTCS
UHTEpHpeTanns ypaBHEHUS .
JIUHEUHBIM.
C ABYMs INEPEMEHHBIMH W
o puBoauTh rpapuyecKyr0 MHTEpHpPeTALHNIO
CHUCTEM YPaBHEHHUU C ABYMs
pelieHus YpaBHEHUS c BYMS
NEPEMEHHBIMH. M
NEepEMEHHBIMA M CHCTEM YPaBHEHHU C
Pemenme TEKCTOBBIX 3aj1ad
JIBYMsI IEPEMEHHBIMU.
¢ TTOMOTIBTO CHCTEM Pemiath TekcTOBBIE 3a/ja4M alITreOpandecKuMm
YPaBHCHUH criocobom
YpasHenusi | YuciioBble HEPABEHCTBA M UX DopmMyIupPOBATH cBoOlicTBa YU CIOBBIX
H CBOMCTBA. HEpPaBEHCTB, WJITFOCTPUPOBATH 1704 Ha
HEpPaBeHCTB | HepaBeHCTBO C OIHOM KOOPJAUHATHOM apsMou, IO0KAa3bIBaThH
a. HepeMeHHOﬁ. HI/IHeI‘/‘IHBIe anre6paﬂquKH'
Hepagencrs HEpaBEHCTBA C OJHOM i
a (12 1) p it IlpuMeHATH CBOMCTBAa HEPABEHCTB B XOJe

IIEPEMEHHOMN U UX PELICHUE.
CucreMbl TUHEUHBIX
HEpaBEHCTB C OJIHOM
MEPEMEHHON U UX PELICHUE.
H3obpaxeHue permeHus
JIMHEHHOI'O HEPaBEHCTBA U

penieHus 3aaaq.
Pemars nuHeiiHbIE HEPABEHCTBA C OAHOU

NepeMEHHOI1, N300pakaTh pellleHne HEPaBeHCTBA
Ha YHUCIIOBOU MPSIMOM.
Pemate  cuctemsl

JIMHCHHBIX HCPABCHCTB,




HX CUCTEM Ha YHCIOBOU
psIMOM

n300pakaTh pelICHHE CHCTEMBI HEpPaBEHCTB Ha
YUCIOBOU MpsAMON

DyHKIUH.
OcHoOBHBIE
noHsTus (5

)

I[MorsaTHe QyHKIIHU.

OO0iacTh onpeneseHus U
MHO’KECTBO 3HAa4YCHUU
dbyHnkumm.

CriocoObl 3a1anust QyHKIUIM.

Hcnosnb30BaTh QYHKIIHOHATBHYIO
TEPMHUHOJIOTHIO ¥ CHMBOJHUKY.

BoruncasiTe 3HaYeHHs QYHKIUI, 38 TaHHBIX
dbopmynamu (mpu HEOOXOAUMOCTH
HCITOJIB30BaTh KaJbKYJISITOP); COCTABJSITH
TA0JUIBI 3HAYEHHI (QYHKIINU.

DyHKIUH.
YuciioBblie
¢ynxmmun (9
1)

I'paduk bysKIUH.
CpoiicTBa (QyHKIHHU, UX
oToOpakeHHe Ha rpaduke
YreHue u noCTpoeHUE
rpauKoB (QYHKITHHA.
ITpumepsl rpacdukos
byHKIIHE, OTparkarOIIUX
peanbHbIe MPOILECCHI.
DyHKINN, ONMUCHIBAIOIINE
MpSIMYI0 U OOpaTHYIO
MIPOTIOPIIMOHAIBHBIEC
3aBUCHUMOCTH, UX IpadHKH.
I'unep6omna.

I'paduk pynknum y = x2.
DyHKIMU y = X2, y = X3,
y=%x, y=Ix1I
rpaduUecKoe perreHne
YPaBHEHUH U CUCTEM
YpaBHEHUU

CtpouThb 110 TOUKaM rpaduKku QyHKIHH.
OnuceiBaTh CBOHCTBA (DYHKLIMHU HA OCHOBE €€
rpa)MYecKoro IMpeCTaBICHUS.
HUcnoab3oBath (QYyHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO U CHMBOJIHKY.

HccnenoBath npumepsl rpadukos,
OTpaXKAIOLINX PealbHbIC TPOLECCHI U SIBJIICHHUSL.
IpuBoAMTH IPUMEPHI IIPOLIECCOB U SIBJICHUI C
3a/laHHBIMH CBOMCTBAaMH.

Hcnonb30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
JU1sI TOCTPOCHUSI TpapuKoB QyHKIINH U
U3y4YE€HUS UX CBOMCTB

Haxoaurts ¢ nomonisio rpadguka GyHKIUN
3HA4YEHHE OJIHOM M3 paccMaTpUBaEMBbIX
BEJIMYMH I10 3HAYCHUIO JPYTOil.

B HecJ10KHBIX cJIydasiX BbIpaKaTh
(dhopMyII0ii 3aBUCUMOCTDh MEXIY BEJIWIHMHAMH.
OnuchbIBaTh XapakTep M3MEHEHHS OIHOM
BEJIMYUHBI B 3aBUCHMOCTH OT U3MEHEHUS




JIpyrou

Pacno3naBaTts BUABI H3yYaeMbIX (DYHKIIMIA.
IMoka3pIBaTH CXeMATHYECKH MOJIOKEHHE HA
KOOP/JAMHATHON NJI0OCKOCTU rpadukoB
dyukunii Buga: y =x2,y =x3,
y=x,y=IxL

Hcnoub3oBarh GyHKIMOHAIBHO-
rpaguyeckne npeacTaBjeHus AJsl pelIeHus
M HCCJIeJOBAHNUS YPABHEHUH U cHCTEM
YPABHEHUI.

IIpumensaTh nudpoBLIe pecypchbl AJIs
nocrpoeHusi rpagpukoB GpyHKUUIA

IloBTOpPeHUE N
00001IeHHe
()

IToBTOpeHue OCHOBHBIX
MOHSITU M METOJIOB KyPCOB
7 m 8 KjlaccoB, 0000IEHHE
3HAHUM

Bbi0MpaTh, NPUMEHATH, OLEHUBATH CHOCOOLI

CpaBHECHHUS qHcel, BBIYHCIICHUH,

peoOpa3oBaHui BBIpa)XXCHHUIA, pelieHus
ypaBHEHHU.

OcyuiecTBIATH CAMOKOHTPOJIb

BBITIOJIHSIEMBIX JCHCTBUH M CaMOIPOBEPKY
pe3yibTara BBIYMCICHHUH, IpeoOpa3oBaHUM,
IIOCTPOCHUH.

Pemiaty 3agayu M3 peajibHOH  JKU3HHU,
NPUMEHATh MaTEeMaTHYeCKHE 3HAHHUS UL
pelIeHns 3a1a4 U3 APYyTUX IPEeIMETOB.
Pemiate TeKCcTOBBIE 3ajJa4HM, CPaBHHUBATH,
Bei6upaTh cnmoco0bl penIeHus 3a1a4yu




9 kJjacc (He meHee 102 4)

ble ynciaa (9 u)

MHOK€CTBO 1€HCTBUTEIBHBIX
YHCEIT; NICHCTBUTEIBHBIC YHCTa KaK
OeCKOHEUHbIE JECATHYHbIE APOOH.
B3auMHO 0HO3HAYHOE
COOTBETCTBUE MEXTYy MHOKECTBOM
MeICTBUTENIBHBIX YUCET U
MHOECTBOM TOUYEK KOOPIUHATHON
npsimMoil. CpaBHeHHE
IMEeHCTBUTENBHBIX YUCET,
apruMeTHIecKue AeHCTBUS C
IMeHCTBUTENILHBIMY YHCIIAMU.
[MpubnmkEeHHOE 3HAUYCHHE
BEJIMYNHBI, TOYHOCTH NPUOIMKEHHSL.
Oxpyraenue yucen. [Ipukuaka u
OLIEHKa pe3yJbTaTOB BHIYMCICHUI

O3HAKOMUTBCS C BO3MOKHOCTBIO TIPEJICTABICHUS
IMeHCTBUTEILHOTO YHCIIa KaK OECKOHEUYHOI
ITECSITUIHOMN TPOOH, IPUMCHSTH ACCATHYHBIC
MPUOIMKCHUS PAlMOHANBHBIX U HPPANNOHATEHBIX
YHCEIL

MN300pakaTh 1SHCTBUTENBHBIEC YHCIa TOUKAMU
KOOPJIMHATHOU MPSIMOH.

3anuchIBaTh, CDAaBHUBATE U YIIOPSIOYNBATH
TefiCTBUTENBHBIE YHCIIA.

BrIMONHATE, cOueTast yCTHbIE U TMCbMEHHBIE TPUEMBI,
apudMeTHUCCKUE NSHCTBUS C pallMOHATHHBIMH
YHCIIaMU; HAXONUTh 3HAUYE€HHUS CTEIICHEH C IEIBIMU
MOKa3aTesIMU M KOPHEH; BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKCHUM.

[Toy4uTh MpencTaBiaeHHe O 3HAYMMOCTH
IMEeHCTBUTENFHBIX YHCEN B MPAKTHICCKON

eI TEILHOCTH YEJIOBEKA.

AHAJIM3UPOBATHL U JIeNaTh BBIBOABI O TOYHOCTH

NpUOJIMKESHUS ISHCTBUTENBFHOTIO YHCIIA P PEILICHUH

Ha3zBanue DJIeKTPOHHBIE
pasjaena OcHoBHoOe cojiep:kaHue OcHOBHBIC BU/IBI 1eSITEILHOCTH (undpoBbie
(TeMbI) ol0y4aromuxcs 00pa3oBaTeIbHBI
Kypca (uucjio e pecypchbl)
J4acoB)

Uucna n PanmonajabHbIe YHCIIA, Pa3BuBaTh NPEICTABICHNS O YHCIIAX: OT MHOXECTBA

BBIYMC/ICHUS. |[MppAIOHATBHBIC YHCTIa, KOHEYHBIE [HATYPaJIbHbBIX YHCEI 10 MHOXKECTBA JeHCTBUTEIBHBIX

JeiicTBATENbH |1 0ECKOHEYHBIC IECATUIHBIC IPOOH. [UUCEL.




3a7ad4.

OKpyIasTh IeHCTBUTENbHBIC YHUCTIa, BHITOIHATh
MPUKHUIKY pe3yIbTaTa BRIYUCICHUH, OIICHKY
3HAYEHUH YHCIOBBIX BHIPAXKEHUH.

3HAKOMUTHCS C ICTOPHEH pPa3BUTHSI MaTeMaTHKH

YpaBHeHus 1
HepaBeHCTBA.
'YpaBHeHus ¢
0HO
nepeMeHHOM’
(14 )

JInHeilHOEe ypaBHEHHUE.
Pemenne ypaBHEeHUH,
CBOAAIUXCSA K JIMHEHUHBIM.
KBanpaTtHoe ypaBHEHHE.
Pemenne ypaBHEeHUH,
CBOAAIUXCA K KBaApPATHBIM.
bukBanpaTHbIe ypaBHEHHUS.
IIpumepsl pemieHus
YpPaBHEHUU TpeTbel U
UeTBESPTOH cTerneHel

Pemenne npoOHO-
palliOHANBbHBIX YPaBHECHUM.
PelreHre TEKCTOBBIX 3a/1a4
anreOpandecKuM METOIOM

Pa3JIOKECHUEM Ha MHOXKUTCIIN.

OcBanBaTh, 3aIOMUHATH U NIPUMEHSATh
rpauyecKue MeTOAbI IIPH PEIICHUN
YPaBHEHHI1, HEPABEHCTB U X CHCTEM.
Pacno3HaBaTh 1eibie U ApOOHBIE YPABHCHUS.
PemiaTh JiMHeliHbIe U KBaJApaTHble YPABHEHMS,
YpPaBHEHHSI, CBOISIIIIECS K HUM, ITpOCTeHIIne
IMpOOHO-pallMOHAIBHBIE YPAaBHCHMUSI.
IIpensarats BO3MOXXHBIE CIIOCOOBI PELICHUS
TEKCTOBBIX 3a7la4, 00CYKAaTh UX M peliaTh
TEKCTOBBIE 3a7a4l Pa3HbBIMU CIIOCOOaMH.
3HAKOMMTLCS C HCTOPHeil pa3BUTHA
MaTeMaTHUKH




YpaBHeHus U
HEpPaBeHCTBA.
Cucremsl
YPABHEHUH
(14 v)

JInneiiHoe ypaBHEHUE C ABYMs
[MEpEeMEHHBIMU M ero rpaduk.
CucreMa JBYX JHUHEHHBIX
YpaBHEHUH C IByMs
TIEpEeMEHHBIMU U €€ pelIeHUe.
Pemrenue cucrem

IBYX YPaBHEHUH, OJHO U3
KOTOPBIX JUHEHHOE, a APyTroe
— BTOpOU CTEHEHHU.
I'paduueckas HHTEPIIPETALIUS
CHCTEMBI YPaBHEHUH C ABYMSI
repeMeHHBIMU. Pemenne
TEKCTOBBIX 3a1a4
anreOpandyecKuM CIocoOoM

OcBauBaTh U NMPUMEHATH NPHUEMBl PEIICHUS
CUCTEMBI IBYX JIMHEUHBIX YPAaBHEHUH C
ByMsI TIEPEMEHHBIMHU U CUCTEMBI ABYX
YPaBHEHHUI, B KOTOPBIX OJHO YpaBHEHUE HE
SIBJISIETCS] IMHEHHBIM.

HUcnoab30BaTh GyHKINOHAILHO-TpadHIeCKUe
MpeCTaBICHUS IS pellleHusl U Hcciiel0BaHus
YPAaBHEHHII U CHCTEM.

AHAJIM3MPOBATH TEKCThI 3a/1a4, peliaTh UX
anreOpandecKuM CII0COOOM: MepPexXoaUTh OT
crtoBecHOH (OPMYITMPOBKHU YCIOBHS 3aa4H K
anreOpandecKoil MOJIENIH IIyTEM COCTaBIICHUS
CHCTEMBI YPAaBHEHHIA; peliaTh COCTABICHHYIO
CHUCTEMY YpaBHEHMUIl; HHTepIPETUPOBATh
[pe3yIpTaT. 3HAKOMUTBCS C UCTOpHEH pa3sBUTHUS
MaTeMaTHUKH




YpaBHeHus u

YuciaoBple HEpaBEHCTBA U

Yurarth, 3aNIUCHIBATH, IOHUMATh,

HEPAaBEHCTBA. | X CBOMCTBA. HMHTEPHNPETHPOBATH HCPABEHCTBA,
HepaBencrBa | Jluneiinble HepaBEeHCTBAa ¢ HMCII0JIb30BaTh CUMBOJIMKY XU TEPMUHOJIOTHIO.
(16 1) OHOM IIEPpEeMEHHONM U Hux BpINOIHSATH TpeoOpa3oBaHUs HEPABEHCTB,
pemenue. HCIOJIb30BATH JUISI TPEOOPa30OBaHUS
CucremMst JIMHEHHBIX CBOICTBA YUCIIOBBIX HEPABEHCTB.
HEPABEHCTB c OJITHOM PacnosnaBaTh NUHENHHBIE U KBaJpAaTHBIE
NEPEMEHHON U UX PEILICHHUE. HepaBeHcTBa. Pemars nuHeliHble
KBagpatnele HepaBeHCTBa HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX
U UX pENIEHHE. HEPABEHCTB, CUCTEMBI HEPABEHCTB,
I'padnueckas BKJTIOYAKONINX KBaJApaTHOE HEPABEHCTBO, U
HHTEpIIpETallMsl HEPABEHCTB pemnaTh Ux; 00CyKIAaTh MOJTyUCHHBIE
M CHCTEM HEPABEHCTB C pemenus.
IBYMsI IEPEMEHHBIMU HN3o00paxkars pelieHHe HeEpaBeHCTBA U
CHUCTEMBI HEPAaBEHCTB Ha YHUCIIOBOU
MpsIMOIA, 3almMMChIBAThH peuienue ¢
MOMOIIBIO CHMBOJIOB.
Pemarn KBaJpaTHbIE HEpPaBEHCTBA,
HCTIONIB3YsI TpaUUEeCKHUE TPEACTABICHHUS.
OcBauBaTh U NIPUMEHATH HEPABEHCTBA NIPU
peleHny pa3juYHbIX 3ajad, B TOM YHCIIE
NPaKTHUKO-OPHUEHTHPOBAHHBIX
DYyHKIMH KBagpartuuHas ¢yHKIUA, Pacno3HaBaTh BUIbI HM3y4acMbIX (DYHKIIHIL;
(16 1) e¢ rpaduK u CBOWCTBA. WLIIOCTPUPOBATH CXeMaTHYECKH,
[Tapaboua, KoOOpAUHATHI 00BbSICHATDH pacroJIoKeHue Ha
BEPIIMHBI MapaloJIbl, OCh KOOPAWHATHOM MIIOCKOCTH rpaukoB

CUMMETpPHUH MapaboIbl.
CreneHHbIe QYHKIUHA C
HaTypaJIbHBIMU

¢bynkmuit Buma: y = kx, vy = kx + b, y =
k/x, y =ax*, y =ax*,y = N x, y=1Ix1B
3aBHCHUMOCTH OT 3HaueHUU K03(PHUINEHTOB;




nokasarejsiMu 2 U 3,ux
rpadMKu U CBOMCTBA.
I'paduku ynknumii: y = kx,
y=kx +b y=1Fkxy=
ax?,

3

OIUCBIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHYHYIO (YHKIUIO TIO
dbopmyie. IlpuBOIUTH MPpUMeEPHI
KBaJIpATUYHBIX 3aBUCUMOCTEN M3 peasibHOU
KU3HU, (PU3UKH, TEOMETPUU. BBIABIATE U

y=axy= x,y=1x1 00001maTe 0codeHHOCTH TpaduKa
KBaaparuyHoOl QyHKIMM y = ax2 + bx + c.
CTpouTh M M300paKkaTh CXEeMaTHUYCCKH
rpaduKu KBaJApaTUYHBIX (QYHKIIHIH,
3aJaHHBIX (popMmyllamu BHAa y = ax2, y = ax2
+q,y=a(x+p)2,y=ax2 +bx +c.
AHanu3upoBaTh M NMPUMEHSITH CBOICTBA
M3YYCHHBIX (YHKIHHA IS UX NOCTPOCHHUS, B
TOM YHCJIE C MOMOIIBIO U(PPOBBIX PECYpPCOB
uciosnre IMousitre YHCIIOBOM OcBauBaTh ¥ NPUMEHATH HUHIECKCHBIE
MOCIENOBATEN | 1oc1e10BATEIIBHOCTH. 0003HaYCHNS, CTPOUTH peuyeBbie
bHOCTH (15 4) | 3aganwue BbICKA3bIBAHUSA [¢ HMCIIOJIb30BaHUEM
[TOCJICIOBATEILHOCTH TEPMUHOJIOTHH, CBSI3aHHOH C TOHATHEM
peKyppeHTHOH (opmyiioil u ITOCJIEIOBATEIILHOCTH.
dhopmyIIol n-TO WiIeHa. AHanusupoBats  (QopMyny n-TO  WICHa
Apudmernueckas MU | MOCJeNOBAaTEIbHOCTH WJIH PEKYPPEHTHYIO
reomMerpudeckas hopmyy " BBIYHUCISATH YJICHBI
nporpeccu. PopMysbl 7-ro MOCIEIOBATEILHOCTeH,  3aJlaHHBIX JTHMU
wieHa apudMETHYeCKOW U dhopmynamu.
reOMETPUYECKOM YcranaBauBath 3aKOHOMEPHOCTH B
MIpOrpeccuii, CYyMMBI ITIOCTPOCHUHU  IIOCJIEIOBAaTEIBHOCTH, ecu
MEPBBIX 71 YJICHOB. BBIIMTUCAHBI NIEPBBIE HECKOJIBKO €€ YJICHOB.
N3obpaxxenne YJICHOB PacnosnaBarnb apu(METHIECKYIO u

apu(pMEeTHIECKON n

T€OMETPHUYECKYIO MTPOTPECCHH IIPU  Pa3HBIX




reoOMEeTPUUIECKOMN
Oporpeccui  TOYKaMH
KOOPJIMHATHOM TIJIOCKOCTH.
JIuneiHbIi
SKCIIOHEHIIUAJIBHBIN POCT.
Cro)XHBI€ MPOLICHTHI

Ha

u

criocobax 3aJaHusl.

Pematp  3amaunm  C  HCHOJIB30BaHUEM
dbopmysr n-ro wieHa apudMeTHYSCKOW U
reOMETPUYCCKON IIpOTpeccHii, CYyMMBI
IIEPBBIX /1 YJICHOB.

H3o00paskaTh 4YICHBl IOCICIOBATEIBLHOCTH
TOYKaMHU Ha KOOPIHMHATHOM IIOCKOCTH.
PaccmatpuBaTh TIpEMephl MPOLECCOB ¥ SBICHUM
U3  peaNbHOH  JKW3HH,  WUIIOCTPUPYIOIIUE
U3MEHEHHE B apH(METHYECKOH IMporpeccuu, B
TeOMETPUYECKON  Tporpeccuy;  M300pakarh
COOTBETCTBYIOLINE 3aBUCHMOCTH I'pa)MIecKy.
Pemwatp 3aga4ym, CBS3aHHBIE C  YHCIOBBIMHU
MOCJIEI0OBATENILHOCTSMH, B TOM YHCJIE 3a/la4d U3
peaJbHOW KHM3HM C HCIIOJBb30BaHUEM IHM(POBBIX
TEXHOJIOTHI (NIEKTPOHHBIX Tabnuil,
rpaduIecKoro KajabKyIsITopa U T.I1.).

Pemarp 3amaun Ha CIIOXKHBIC MPOLECHTHI, B TOM
Ypcle 3ajadyd M3 PEANbHOH NpakTHKH  (C
HCIIOJIBb30BaHAEM KaJIbKYJISTOPA).

3HaKOMHUTBCS C HCTOPHEH pa3BUTHS MaTEMATHKH




IloBTOpEHMeE,
00001IeHHe,
crucTeMaTHu3al
s 3HAHMIT!
(18 u)

Uuciia U BbIYMCIEHHS (3aUCh,
CpaBHEHHUE, JEUCTBUS C
ICHCTBUTEILHBIMH YHCJIAMH,
YHCIOBas MpsiMasi; MPOIICHTHI,
OTHOIIICHUS, IPOMOPIINH;
OKpyTJICHHUE, MPUOIHIKCHUE,
OIICHKA; PCIICHUE TEKCTOBBIX
3a/1a4 apUPMETUUCCKUM
CITOCOOOM)

AnreOpanyeckue BBIPa)XCHUS
(mpeobpazoBaHme anredpanIecKux
BBIpKCHHH, JOITyCTUMBIC
3HAYCHHUS)

DOyHKIUN (TOCTPOEHHE, CBOWCTBA
N3y9IEHHBIX ¢byHKUIM;
rpaduIeckoe peleHne ypaBHEeHUH
U UX CUCTEM)

OnepupoBaTh MNOHATHSIMH: MHOXECTBO,
MOJAMHOKECTBO, orepanuu Hax
MHO>KECTBaMU; HCNO0JIB30BaTh
rpaduyeckoe  NPEACTABICHHWE  MHOXECTB
JUISL  OTMHUCAHUSl pealbHBIX MPOILECCOB U

SIBJICHUM, TIPH pEUIeHUH 3a7ad U3 APYTUX
y4eOHBIX IIPEIMETOB.

AKTyaJIu3MpoBaTh TePMHUHOJIOTHIO "
OCHOBHBIE¢  JelicTBHUSA, CBsI3aHHbIE c
YHMCJIAMHU: HAaTypaJlbHOE 4YHUCIJIO, IPOCTOE U
COCTaBHOE 4YMCJAa, AEAUMOCTb HATypalbHBIX
YHCENl, MPU3HAKH AEIUMOCTH, LEJIOE YHUCIIO,
MOJIyJIb YHcCIIa, OOBIKHOBEHHAs ¥ JECSITUIHAS
Zpodu, CTaHAApPTHBIN BU] 4HcIa,
apu(dmeTndyecKuii KBapaTHbII KOPEHb
BeimonuATe  nmeicTBUSA,  cpaBHUBAaThb U
YIHOPSIIOYNUBATh YHCIIA, IPEACTABIATh YUCIIa
Ha KOOPJAMHATHOM MPSIMOM, OKPYIJIATh YUCIIA;
BBINIOJIHATHh MPUKUJKY U OIEHKY pe3yJibTaTa
BBIYHCIICHUN.

PemaTh TekcToBBIe 3amauu apu(hMETHUECCKUM
criocoboM. Pemate mnpakTHYecKHe 3amadyu,

coacpiKalue HOPOLCHTHI, JOJIN, qacTu,
BbIpAXKAaromue 3aBUCUMOCTHU: CKOPOCTb —
BpCEMs — pacCTosIHUC, IIcHa —

KOJIWYECTBO— CTOMMOCTH, 00BEM paboOThl —
BpeMsI — MPOU3BOAUTEIBLHOCTD TPYyAa.

PazbupaTe peanpHBIC XKU3HCHHBIC CHTYyaIlUH,
hopmMyHpoBaTh WX Ha SI3BIKEC MATCMATHKH,




HaxOJUTh pelexHue, MpUMEHSIS

MaTeMaTH4YeCKUN anmapar,
UHTEPIIPETUPOBATH PE3yIbTaT

OnepupoBaTth TOHATUSIMHU: CTENEHb C

LEIBIM HoKa3aTelieM, apuMeTHICCKUI
KBaJIpaTHBIN KOPEHB, MHOI'OYJICH,
anreOpanyeckast 1poOb, TOXKIESCTBO.

BoInoJHATH OCHOBHEIE NEeUCTBHUA:
BBIIIOJTHSTE pacyeTsl o dbopmymam,
mpeoOpa3oBHIBATH LeJble, JIpOOHO-
pamroHaNbHBIC BBIPAKCHUS W BBIPAXKCHUS C
KOPHSIMH, peaTn30BBHIBATH pas3ioxxeHune
MHOTO4WIEHa Ha MHOYXHUTEIH, B TOM YHCIIE C
HCIIOJIb30BaHUEM bopmy paszHocTU
KBaJIpaTOB M KBajJpaTa CyMMBbI U Pa3HOCTH;
HaXOIHUThL JIOTTy CTUMBbIE 3HAYEHUSA

MEePEeMEHHBIX Ui JIPOOHO-palOHAIBHBIX
BBIPAXKEHUI, KOpHE.

MopeaupoBaTh ¢ NOMOIIBIO (HOPMYN peabHbIC
MIPOLIECCHI U SIBIICHUS

OmnepupoBatph moHATHAME: (YHKOHA, Trpaduk
GbyHKIMK, HyIW (QYHKIUH, TPOMEKYTKH 3HAKO

MIOCTOSTHCTBA, MPOMEKYTKH BO3pacTaHHs,
yOBIBaHNs, HAUOOJIbIICE 1 HANMEHBLICE 3HAUCHUS
GyHKIUM.

AHanu3upoBaTh,  CpaBHUBATh,  O0CYXJaTh
CBOHCTBa (DYHKIHMH, CTPOUTH UX TPADUKH.
OnepupoBats TOHATHSIMU: npsiMast

IIPOIIOPIHOHAIBHOCTb, oOparHast




OpOMOPLUHOHATBHOCT, — JIHHCHHAs  (QyHKIWS,
KBazpaTtniHas QyHKIUs, Hapabona, rurnepoona.
Hcnoab3oBaTh rpadukd Uit ONMpEACICHUs
CBOWCTB, IIPOLECCOB M  3aBHCHMOCTEH, s
pereHus 3a1a4 U3 IPyrux y4eOHbBIX NMPeIMETOB U
pCaNbHOM JKM3HH; MOJCIHUPOBATH C IMOMOIIBIO
rpad)uKOB peasbHbIC MPOIECCHI U SBJICHU.
Beipaxkatrs (GOpMyTaMH 3aBHCHMOCTH MEXKIY
BEJIMYMHAMA

' 30eco npedcmaenenvt onemenmor cooepoicanus Kypcd, U3YHAGUIUECH 6

5—8  wkmaccax u  mpebyrmwue  nO8MOpeHus, 0000w eHus u
cucmemamuszayuu. Obpawamvcsi K 3MoOMYy Mamepuanry MONCHO & 8uoe
akyenma Ha 3asepuwiailoujem smane usyuenus Kypca 9 Kiacca uau
pacnpedenams NO COOMEEMCMEYIOWUM MEMAMUUECKUM pa3- Oeram,
uzyuaemvimM 6 meuyeHue yuebHoco 200d.

I[Ipu paspaborke paboueil mnporpaMMbl B TEMaTHYSCKOM IUIAHUPOBAHWUU JOJDKHBI  OBITH  YUYTCHBI
BO3MO’KHOCTH HCIIOJIb30BAHMS 3JIEKTPOHHBIX (IHU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOIMIUXCS ydeOHO-
METOAMYECKUMH MarepuaiaMu (MyJIbTHUMEIUHHBIE NPOTPaMMBbl, JJIEKTPOHHBIE YYEOHWKH W 3aJadHHKH,
SJIGKTPOHHBIE OHOJIMOTEKU, BUPTYyaJbHbIE JA0OPATOPUH, MIPOBBIE MPOTPAMMBI, KOJUICKIIMU IU(POBBIX
00pa3zoBaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMH 1T OOYYECHUS M BOCIHTAHUS PA3JIMYHBIX T'PYMIl MOJIb30BaTEICH,
MPEJICTaBICHHBIMUA B 3JICKTPOHHOM (LIM(GPOBOM) BHUIE W pPEATU3YIOUIMMHU IuiaakThueckue Bo3mosxHoctn WUKT,
coJiep>)KaHUEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 OOpa3oBaHHU.



PABOYAA MPOrPAMMA YYEBHOIO KYPCA
«FTEOMETPUA». 7-9 KNACCbI

LE/IM U3YYEHMA YYEBHOI O KYPCA

«MarteMaTuKy y»e 3aTeM Y4YUTh HaJl0, YTO OHAa yYM B IOPSIOK
IPpUBOAUT», — IHCAJl BEJIUKHUH PpPyCCKUM ydeHbld Muxaun
BacunbeBuu JlomoHocoB. I B 3TOM COCTOUT OJHa W3 ABYX LEJEH
00y4YeHHsI TEOMETPUH KaK COCTaBHOW YacTH MaTEMaTHKH B MIKOJIE.
OTON Henum COOTBETCTBYET aoKa3aTeJdbHas JIWHHUSA IpernojgaBaHUs
reomeTpuu. Cienys npeacTaBiIeHHOIN pabodell mporpamMMe, HaUWHAS
C ceApMOro KJjlacca Ha ypoOKaxX TeOMEeTpHHU OOydYaroluics yduTcs
MIPOBOAUTE J1OKa3aTEIbHBIE PACCYXXIEHHUS], CTPOUTH JIOTHUYECKUE
YMO3aKIIO4YEHHUsI, JOKA3bIBaTh HCTUHHBIE YTBEPKIAECHUS M CTPOUTH
KOHTPOPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYXKAEHHUS  «OT
MPOTUBHOTO», OTJIHYaTh CBOWCTBAa OT MPHU3HAKOB, (POPMYJIHMPOBATH
oOpaTHBIE yYTBEpXKACHHUs. YUYEHHK, OBJAJEBIINH HCKYCCTBOM
paccyxaaTh, OyAeT NPUMEHSTh €ro U B OKpy’Karomel xu3Hu. Kak
nucan reoMerp u neparor HWrops ®enopoBuu Illapsirus,
«JIIOAbMH, MOHUMAKOMIMMHU, YTO TAaKO€ [0Ka3aTelIbCTBO, TPYAHO U
Jla’ke HEBO3MOXKHO MAaHUITyJIHPOBaTh». M1 B 3TOM COCTOUT BakHOE
BOCIUTATEIbHOE 3HAUCHHUE H3YYCHHUS TEOMETPHUH, IMpPHUCYIICe
HUMEHHO OTEYECTBEHHOM MaTeMaTH4eCcKOoW mkoie. Bmecte ¢ Tem
aBTOPHI MPOrpaMMBl IPEJOCTEPEraloT YUYHUTEIs] OT M3JIUIIHETO
popmanuzma, O0COOEHHO B OTHOLIEHUW Ha4Yal W OCHOBAaHUMU
reomerpuu. Ppanuysckuii marematuk XKan JlpegonHe mno sTomMy
MMOBOJMY BBICKA3aiIcs Tak: «YTo KacaeTcss NEIUKATHONH NpPOOIIEMBI
BBEJICHUS «aKCHOM», TO MHE KaXeTcs, 4UTO Ha IEepBBIX MOpax
HY’)KHO BoOOme wu30eraTh NPOU3HOCUTHE caMo 3To cioBo. C
Jpyrol e CTOPOHBI, HE caeayeT yIOyckaTb HH  OJHOH
BO3MOYXHOCTH  JaBaTh  IPUMEPBl  JOTHUECKUX  3aKJIIOYECHUH,
KOTOpBble KyJda B OonplIed Mepe, YeM HIes aKCHUOM, SBISIIOTCS
HCTUHHBIMU U €IUHCTBEHHBIMU
JBUrAaTENAIMH MAaTEMAaTUYE€CKOIO MBIIIIEHUS.

BTopoil nenapro H3ydeHHs T€OMETPHUHU SIBISETCS HCIIOJIb30BAaHUE
€€ KaK HMHCTPYMEHTa INpPHU PEHIEHUM KaK MaTEeMaTH4YE€CKHX, TaK H
NpakTUYECKUX 3a7ad, BCTPEYAIONIMXCA B peaJbHOM >KU3HU.
OKOHYMBHIMNA KypC TE€OMETPHUH MIKOJBHUK JOJDKEH OBITh B
COCTOSIHUH  OIPENEIUTh T'eOMEeTpHYecKylo (HUTypy, OIHCATh
CIOBaMM JaHHBIM YepTEeK WJIM PUCYHOK, HAWTH IUIIOmIanb
3eMEeJILHOTO ydacTKa, paccuuTaTh HE0OXO0TUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabeist minu TpeOyemble pa3Mepbl rapaxa s
aBTOMOOMISI. OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHTEIbHAS
JIMHUST B H3YYEHHUHU TEOMETpUU B IIKoje. J[aHHasg mpakTHdeckas
JIMHUS SIBJISIETCSI HE MeEHee BakHoUM, udem nepsas. Eme Ilnaton



MIPEITUCHIBAII, YTOOBI «rpaxkaane lIpekpacHoro ropojga HH B KOEM
cioydyae HE OCTaBJISIIM TEOMETPHUIO, BEAb HEMAJOBAKHO  JAXe
moOoYHOE €¢ NMPHMEHEHHE — B BOCHHOM JeJe Ja, BIPOYEM, M BO
BCEX HayKax — JUISl JIy4lIero MX YCBOCHUS: Mbl BEIb 3HAaEeM, Kakas
OeckoHEUYHasl pasHWIla CYIIECTBYET MEXKJy UYEJIIOBEKOM IIPHUYACTHBIM
K TEOMETpMHM H  HEUPUYaCTHBIM». [lmsg  3TOro  yduTemio
PEeKOMEHAyeTCsl MHoadHupaTh 3aJadd MPaKTHYSCKOTO Xapakrepa I
paccMaTpUBaeMbIX TEM, YYHUTh JI€Tell CTPOUTH MaTEeMaTHYECKHE
MOJIENIA pPEaJbHBIX J>KU3HEHHBIX CHUTyalMi, MPOBOAUTH BBIUMCIICHUS
M OLCHMBATh AaJeKBAaTHOCTh IIOJyYEHHOro pe3ysibTata. Kpaline
BXXHO MOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMH IpEIMETaMH,
MOTHBHPOBAaTh HCIIOJIb30BATH OIPEACICHUS] TE€OMETPUUYCCKUX (QUTYD
Y TOHSTHH, NEMOHCTPUPOBATH NPUMEHEHHE ITOJYy4YEHHBIX YMEHUHU B
¢uszuke m TexHuke. DTH CBsI3M Haubosiee SIPKO BUIHBI B TeMax
«BexTopsy, «Tpuronomerpuueckue COOTHOIIECHUAY, «Merton,
koopauHaT» U «Teopema ITnudaropar.

B 3axmrouenme conuiéMcs Ha BEIMKOTO MaTeMaTHKa M acTpOHOMa
Horanna Kemnepa, YTOOBI emé pas NOAYEPKHYTh u
MEeTalnpeIMeTHOe, W  BOCIHMTATEJIbHOE  3HAUYCHHUE  TI'C€OMETPHUH:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei”!.

MECTO YYEBHOIO KYPCA B YYEBHOM [JIAHE

CornacHo y4yeOHOMY IUIaHy B 7—9 Kiaccax H3ydaeTcsl YUeOHBIN
Kypc «l'eoMerpusi», KOTOpPBIII BKIIOYAET CIEAYIOMHNE OCHOBHBIC
paznensl conepkanus: «l'eomerpuueckrne GUIypbl B MUX CBOHCTBa»,
«M3mepeHne reoMeTpHUYECKMX BEIWUYHMH», a Takxke «JlekapToBbI
KOOPJAMHATHI Ha INIOCKOCTH», «BekTopb», «JIBMKEHUS TIOCKOCTH»
u «IIpeoOpazoBanus oI00OUs».

Y4ueGHBIM 1IaH OpeaycMaTpuBaeT HM3ydeHHEe TEeOMETpHUM Ha
0a30BOM ypOBHE, UCXOJs M3 HE MeHee 68 ydueOHBIX JacoB B y4eOHOM
rojy, BCEro 3a Tpu roja odydenuss — He MmeHee 204 yacos.

I'eomerpusi equHa W BewyHa, oHa Oiucraer B bokbem nyxe. Harma
IIPUYACTHOCTh K HEH CIy>)KUT OJHHM H3 OCHOBAHHWii, IO KOTOPBIM
YenoBEeK JOJKeH OwiTeb o6pasom boxbum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEPXAHME YYEBHOIO KYPCA (MO roAM OBYYEHWA)
7 Knacc

Hauanpuble nousiTUs reomeTpuu. Touka, mpsMasi, OTPE30K, JIyd.
Yron. Bunael yrnos. BepTukanbHble W CMEXKHBIE  YTUIBL.
buccekrpuca yrna. Jlomanasi, MmHOroyronsHuk. IlapamiensHocTs U
MEPHEeHAUKYIAPHOCTD MPSIMBIX.

CumMmeTrpruaable ¢urypsl. OCHOBHBIC CBOICTBa OCEBOUW CHMMETPHUH.
[IpuMepsl CUMMETPUH B OKPY’XKaIOIlEeM MHUpE.

OCHOBHBIE MOCTPOCHHUS C MOMOIIBIO IUPKYIS U JIUHEHKH.

Tpeyronpuuk. BpicoTa, mMenmana, OHcCCeKTpHca, HX CBOMCTBa.
PaBHOOEIpeHHBI M PaBHOCTOPOHHUM TpeyroibHUKH. HepaBeHCTBO
TpeyToJIbHUKA.

CBolicTBa M TIpU3HAKH PaBHOOEAPEHHOTO  TPEYTOJbHUKA.
IIpu3Haku paBeHCTBA TPEYTOJBHUKOB.

CpoiicTBa M HOpU3HAKH MNapaiedbHBIX OpsMbIX. CyMMa yTJIoOB
TpeyrojdbHHKAa. BHemHNE yIriabl TpeyrojJbHUKA.

IIpsimoyronbHbI TPEYTOJbHHUK. CaoiicTBO MEIuaHbl
NPAMOYTIOJIBHOIO TPEYrOJIbHUKA, MPOBEAEHHON K THUIIOTEHY3E.
ITpusnaku paBeHCTBa MNPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB.

IIpsAMOYTOJBHBIN TPEYTOJIBHUK ¢ yriioMm B 30°.

HepaBencTBa B I€OMETPHUU: HEPABEHCTBO TPEYrOJIbHUKA, HEpa-
BEHCTBO O JUIMHE JIOMaHOM, TeopeMma O OOoiblIeM yriie U OosbIIeH
CTOpOHE TpeyrojbHuka. IlepneHauKynsap U HakJIOHHAas.

I'eomerpruueckoe MecTo Touek. buccekTpuca yria u cepeJUHHBIN
NEPHEHAUKYJIISIP K OTPE3KY KaK I€OMETPUYECKHE MECTa TOYEK.

OKpy>XHOCTb M KpPYT, XOpJla U JHAMETp, UX CBOWCTBa. B3auMmHoe
pacmoJIoKEHUE OKpPYXHOCTH U mpsiMoi. KacarenpHas m cekymas K
OKpyXXHOCTH. OKpY>XHOCTh, BIIMCaHHas B Yyroj. BrnucanHas u
OIMMCaHHas OKPYXKHOCTHU TPCYTOJIbHUKA.

8 knacc

Yerwipexyroiabuuku. Ilapamnmenorpamm, ero TpU3HAKH U
cBoiicTBa. YacTHBIE ciiydau MapajieJorpaMMoB (IPSIMOYTOIBHUK,
pom6, KkBampat), W®WX TIpU3HAKM © CBoMcTBa. Tpamenus,
paBHOOOKAS Tpamnemnus, ec CcBOMCTBa u MpU3HAKU.
[IpsMoyroabHas Tpamnemus.

Meton ynBoenust meauanbl. lleHTpanbHass cummerpus. Teopema

daneca u TeopeMa O NPONOPLUOHAIBLHBIX OTPE3KaX.

Cpeanue JMHUM  TpEyrojbHUKa W Tpameuuu. lLlentp Macc
TPEyroJbHUKA.

ITogobue TpeyronbHUKOB, Ko3(dunmeHnt momxodus. IlpuszHaku
momoOust TPEeyroNbHUKOB. IlIpUMeHeHHWe TMOmOOWsS TIpU PpEIICHUHU
NpaKTUYECKUX 3aJad.
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CpoiicTBa miomaneit reomerpudyeckux ¢uryp. Dopmynsl st
IUTOIIaAN TPEYyrojibHMKa, MHapajuiejorpaMma, pomMOa M Tpamneluu.
OTHomIeHne Iomaae mMogoOHBIX GUTYD.

Beruncnenne 1miomaneii TpeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha
KJIET4aTOi Oymare.

Teopema IIudaropa. IIpumenenume Tteopembl Iludaropa mpm
pEIIeHNH MPAaKTHYECKUX 3a7ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrila MpsSMOYTOJIbHOTO
TpeyTOJIbHUKA. OcHOBHOE TPUTOHOMETPUUECKOE TOXJECTBO.
Tpuronomerpudeckue ¢yukmun yrios B 30°, 45° u 60°.

BrnucanHble U IEHTpaldbHBIC YIJIBI, YrOJl MEXIY KacaTeIbHON M
XopaoH. Yribl MeXAYy XopJlaMd U CeKymuMu. BnucanHbsle U
OINMCAaHHBIE YETBHIPEXYTOJBHUKH. B3amMHOE pacroysioxeHne aByxX
okpyxHOcTeilt. Kacanme okpykHoctei. O0mmue KacaTeabHBIC K ABYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, KocuHyc, TaHreHc yrioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXIecTBO. DOPMyIIBI NPUBEICHUS.

Pewrenne TpeyronpHukoB. Teopema KOCHHYCOB M  Teopema
cuHycoB. PemieHne mpakTHYeCKHMX ~3aad €  HCIOJb30BaHUEM
TEOPEMBIKOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpazoBanue moaoousi. ITonobue COOTBETCTBEHHBIX
3JICMEHTOB.
Teopema 0 TPOU3BEACHUM  OTPE3KOB  XOpA, TEOPEMBI O
MPOW3BEICHUN  OTPE3KOB  CEKyIIWX, TeopeMa O  KBaJpaTte
KacaTeJIbHOM.

BekxTop, mnmHa (MOAYJIB) BEKTOpAa, COHAIPaBJICHHBIE BEKTOPHI,
MIPOTUBOMOJIOKHO  HANpaBJICHHBIE  BEKTOPHI, KOJJIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUMM HaJl BEKTOpaMH.
Paznoxenue BekTOpa MO JABYM HEKOJJIMHEAPHBIM BEKTOpaM.
Koopaunatel BekTopa. CkalsipHO€ NOPOU3BEJICHUE BEKTOPOB,
MpUMEHEHHUE JUIS HAaXOXKJACHUS JJIUH U yIJOB.

JlekapTOBBl KOOpAMHATBHl Ha MJIOCKOCTU. YPaBHEHUS NPSIMOU U
OKPY>XHOCTH B KOOPJHHATAaX, IEpeceUeHUE OKPYKHOCTEH U HPSIMBIX.
Meton KOOpAMWHAT U €ro NpUMEHEHHE.

IlpaBunbHBIE MHOTOYTOJIbHUKU. JlnuHa okpykHOCTH. ['panycHas
U paguaHHas Mepa yrja, BBIUHUCICHHE [JIMH OyI OKPYXHOCTEH.
Ilnomanp Kpyra, ceKTopa, CErMeHTa.

JBM)KeHUSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUH  (uryp
(pnemeHTapHble npeactaBieHus ). [lapannensHbiii neperoc. [ToBoporT.
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NJAHUPYEMbBIE NPEAMETHbBIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN NPOIrPAMMbI KYPCA (MO MOJAAM OBYYEHUA)

OcBoenue yuyebHOro kypca «l'eoMeTpusi» Ha YpPOBHE OCHOBHOTO
obmero  o0Opa3oBaHHMs  JOJDKHO  OOecneYyuBaTh  JTOCTHIKCHHUE
CICAYIOIINX NPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB:

7 kjaacce

1.

10.

11.

Pacno3naBats U3y4YE€HHbIE reoMeTpuyuecKkue dburypsi,
ompenensaTh HWX  B3aUMHOE  pPacCIIOJIoOKeHUe, H300paxaTh
reoOMeTpHYeCKHe (PUTYpPHI; BBITIONHATH YEPTEKH II0 YCIOBHIO
3aga4yd. M3mepaTs JIUHEWHbIE U YIJOBbIE€ BEJIWYMHBI. Pemiath
337241 Ha BBIUMCICHUE JJIMH OTPE3KOB M BEJIWYUH YIJIOB.
Hematp TpyOyI0 OLEHKY JIMHCHWHBIX M YTJIOBBIX BEIWYHH
OpeaMEeTOB B peajbHOM  KU3HHU, pPa3MEpoB  NPUPOJIHBIX
00bekTOB. PaszmmuaTte pasMepbl 3THX OOBEKTOB MO TOPSIKY
BEJIMYUHBI.

CTpouTh 4YEPTEkKHU K TFEOMETPUUECKHUM 3aJadaM.
ITonp30BaThCs MNpU3HAKaMU  paBEHCTBAa  TPEYTOJbHUKOB,
WCIIONb30BAaTh MPHU3HAKA W  CBOWCTBA  paBHOOCIPEHHBIX
TPEYTroJIbHUKOB MPHU PEIICHUHN 3aj1a4.

IIpoBOAUTH JIOTMYECKHE pacCyXJEHHsI C MCHOJb30BAHUEM
re€OMETPUUYECKUX TEOPEM.

ITonp30BaThcss  OpU3HAKaMM  PABEHCTBA  OPSIMOYTOJbHBIX
TPEYTroJILHUKOB, CBOWCTBOM  MeIWaHbl, MPOBEACHHOW K
TUINIOTEHY3€ MPSIMOYTOJILHOTO TPEYrOJbHUKA, B  PELICHUU
reOMETPUYECKUX 3a/]a4.

OmpenensTh TMapajUIeIbHOCTh MOPSAMBIX C TMOMOIIBIO YIJIOB,
KOTOpEIE  o0pa3yer C  HHMH  CEKyIIas. Omnpenensatb
NapajuieIbHOCTh MPSIMBIX C IIOMOLIBIO PAaBEHCTBA PACCTOSHUUI
OT TOYEK OJHOU NMPAMOM 10 TOYEK JAPYrou mpsiMOu.

Pemate 3amayn Ha KJeTdyaToil Oymare.

IIpoBOINTHh BBIYMCICHUS YW HAXOJHUTh YHUCIOBBIE U OyKBEHHBIC
3HAYCHUS YIJIOB B reOMETPUYECKUX 3ajayax c
HUCHOJIb30BAHUEM CYMMBI YTJI0OB TPEyroJIbHUKOB u
MHOTOYTOJTBHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX IIpH
MepeceyeHny JBYX NapajjleIbHBIX OpPsSMBIX ceKyllei. Pemath
NpaKTUYECKHUE 3aJ1a4U Ha HAXOXKJEHUE YTIJIOB.

Binagerp mnoOHSITHEM TE€OMETPUUECKOTO MECTa TOYEK. YMETh
onpenensaTh OHCCeKTpHCY yria u CepeIMHHbIH
NEPHEeHAUKYJISIp K OT- PE3Ky KaK TIE€OMETPUYECKHE MecTa
TOYEK.

dopmysIMpoBaTh ONPEIEICHUS OKPYKHOCTH WM Kpyra, XOpAbl
U JuaMeTpa OKpYXHOCTHU, TIOJIb30BaThCs WX CBOMCTBaMH.
YMeTh NpUMEHSATh 3TU CBOMCTBA HpU PELIEHUU 3ajad.



12.

13.

14.

15.

Bnaners NoOHATHEM  ONMCAaHHOW  OKOJIO  TpeyroJIbHHUKa
OKPY>XHOCTH, yMETh HaxXxoIuTh e¢ IeHTp. Iloabp3oBaThCcs
(aktamMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TpPEyroJbHHKA
MEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
NEPHOEeHAUKYIAPBl K CTOPOHAMTPEYTOJBbHHKA IEePECEeKarTCs
B OJHOU TOYKE.

Bnaners IOHSTUEM KacaTeJIbHOU K OKPY>KHOCTH,
MOJIb30BaThCs TEOpeMOn o NePHEeHIUKYISIPHOCTH
KacaTelIbHOU U pajuyca, MPOBEJEHHOTO K TOUKE KacaHUsl.
ITonb30BaThCS NpOCTEHITUMU T€OMETPUYSCKUMU
HEPAaBEHCTBAMHM, IMOHUMAaTh UX MPAKTHYECKHH CMBICII.
IIpoBOIUTE  OCHOBHBIE TE€OMETPUYECKHE  MOCTPOEHUS  C
MIOMOIIBIO UPKYJI U TUHENUKH.

8 knacc

1.

Pacno3sHaBaTe OCHOBHBIE BHABI YETBIPEXYTOJBHUKOB, WX
DIIEMEHTHI, IOJB30BAaThCA HMX CBOWCTBAMH IIPU pPEIICHHUU
TeOMEeTPHUYECKUX 3a7ad.

IIpumenaTs CBOWMCTBAa  TOYKH nepeceYyeHus MeIauaH
TpeyrojbHUKaA (IIEHTpa MacC) B PEUICHUH 3aj1ad.

Binagers nonATHEM — cpelHEM  JIMHUM ~ TPEYrOJbHUKA U
Tpallellu¥, NOPUMEHSITh HUX  CBOHCTBA  NOpHU  PELICHUH
reomeTpudeckux 3anad. Ilomp3oBatbes Teopemoil daneca u
TEOpPEeMOil O TPONOPIIMOHATBHBIX OTpPE3KaxX, IPHUMEHATh HX
JUISL peIICHUs TPAaKTHYSCKUX 3a7ad.

I[IpuMeHsITP TpHU3HAKU MOJOOUS TPEYTrOJbHHUKOB B PpEIICHUU
reOMEeTPUYECKHX 3a]a4.

ITonb3oBaThCs TEOpEeMOit IMudaropa JUIst peuenus
reOMETPUYECKHUX u MNPaKTUUECKUX 3a]1a4. Ctpouts
MaTeMaTH4YeCKyl0  MOJedb B  MpaKTUUECKUX  3ajadyax,
CaMOCTOSITEIBHO JlennaTh qepTeK u HaXOOUTh
COOTBETCTBYIOIINE JITHUHBI.

Brnanets mOHATHUAMU CHHYCa, KOCHHyca M TaHTE€HCa OCTPOTO
yria nOpsIMOYTOJBHOTO TpeyronabHuKa. [lomp30BaTbCcs STUMH
MOHSATHUSI- MU JUISL PELIEHHUs MPAaKTHYECKHUX 3ajad.

Brruncnate (pa3nuuHBIMU criocobamm) IUIoIa b
TpeyTroJIbHUKA 51 IUIoIaan MHOTOYTOJIBHBIX duryp
(monb3ysick, THE HEOOXOOWMO, KalbKyJsiTopoMm). IIpumensTs
MOJIydeHHbIE YMEHHS B NMPAKTUUYECKUX 3aj1adax.

Bnaners MOHATUSMH BIHMCAaHHOTO M LEHTPAJIBHOTO YIJa,
HCIIOJIb30BaTh TEOPEMBI O BIHCAHHBIX YIlaX, yTJaX MEeXOy
XopJAaMu (CeKyIIMMH) M yIJe MEXJIy KacaTeJIbHOM M XOopJaou
MPU pEIICHUH TeOMETPHUUECKUX 3a71ad.

Brnaners TIOHSTUEM OINHMCAaHHOTO YETBIPEXYTOIbHUKA,
MPUMEHATh CBOMCTBA OIMCAHHOI'O YETHIPCXYrOJbHUKA IIpU



10.

peIICHUN 3aaad.

[IpuMeHsTh TONyYEeHHBIC 3HAHUS Ha NPAaKTUKE — CTPOUTH
MaTeMaTH4YeCKHe MOJCNH JUIs 3ajJad peajbHOM JKH3HU H
MIPOBOAUTH COOTBETCTBYIOIIUE BBIYMCICHHS C INPUMCEHCHUEM
Mojao0uss W TpUTOHOMETpUM (MOJB3YysCh, TIJe HE0OX0IUMO,
KaJbKYJISITOPOM).

9 knacc

1.

3HaTh  TPUTOHOMETpUYecKHe  (YHKIHMH  OCTPBIX  YIJIOB,
HaXoguTh C WX  TOMOINBIO  Pa3jIU4YHBICE  DJIEMEHTHI
MPSMOYTOJIBHOTO TPEYTOJIbHHUKA («PEMICHUE MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB»). HaxomuTe (C TOMOIIBIO KaJBKYJISTOPA)
JUTMHBL M YTJIbI JUTIsI HeTAaOJIMYHBIX 3HAYCHUM.

[Tonmp3oBaThest  GopmMynaMH  TNPHUBEICHUS W OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJIECTBOM TSI HaXOXJICHUS
COOTHOILICHUN MEXJy TPUTOHOMETPHUYECKHUMHU BEJINYMHAMH.
Hcnons3oBaTe TEOpEeMbl  CHHYCOB M  KOCHHYCOB  JUIf
HaXOXKJICHUS Pa3ITUIHBIX 3JIEMEHTOB TpeyroJabHUKa
(«pemreHre TPEYTOJIBHUKOBY»), MPUMEHATH WX IIPH PEIICHUU
TeOMETPUYECKUX 3ajad.

Braaners MTOHATHSMH peoOpa3oBaHUs rmoxoous,
COOTBETCTBEHHBIX SJIEMEHTOB TTOJTOOHBIX ¢dburyp.
ITonbp30BaThCsi CBOWCTBAMHU IOJA00US TMPOU3BOJIBHBIX GUTYD,
YMETh BBIUYHCISITH [JIWHBI W HAaXOJIWTh YIJIbl y TOJOOHBIX
¢uryp. Ilpumenars cBoiicTBa mOmOOHS B TNPAKTHYECKHUX
3a7a4yax. YMEThb NPHUBOJIUTH NPUMEpPHl MOJOOHBIX (UTYyp B
OKpY’arollleM MHUpE.

ITonp30BaThbCcs TeOpeMaMHM O MHPOU3BEIACHHU OTPE3KOB XOpH, O
MIPON3BEICHUA OTPE3KOB CEeKYIINX, o KBajpare
KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, IMOHMMATh HMX TI'€OMETPHYECKUH U
dbuznueckuit CMBICII, MIPUMEHSITH X B peuieHun
TeOMETPUYCCKUX u uznueckux 3a7ad. [IpumensiTh
CKaJIIpPHOE TPOM3BEIACHHE BEKTOPOB JUII HAXOXKACHUS UIMH M
YIJIOB.

[Tons3oBaThCs METOJIOM KOOpAMHAT  Ha  IUIOCKOCTH,
NPUMEHSITh  €ro B peneHnu TEOMETPUICCKUX n
MPaKTHUYECKUX 3a/1ad.

Brnagerp  HOHSATHSAMH  NPaBUIBHOTO  MHOTIOYTOJILHUKA,
JUITMHBI OKPY’>KHOCTH, JUITMHBI TYTH OKPY>XHOCTH M paJUaHHOU
MEpHI yIia, yMETh BBIYHCIATH IUIOMIAAh Kpyra M €ro 4JacTei.
I[IpumMeHsaTh  NOJNy4YEHHBIE  YMEHHUS B  NPAKTHYECKHUX
3aJ1adax.

Haxonute ocm (Mam HEHTPBI) CUMMETpHH (UTYp, TPUMEHSTH
JBVDKEHHMS TIOCKOCTH B IMPOCTEHINHMX Ciydasx.
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10. I[IpuMeHsITh TIOJyYCHHbIC 3HAHHS Ha IPAKTHKE — CTPOUTH
MaTeMaTH4YeCKHe MOJCNH JUIs 3ajJad peajbHOM JKH3HU H
MIPOBOAUTH COOTBETCTBYIOIIUE BBIYMCICHHUS C NPUMEHCHUEM
MoJI00MsT M TPUTOHOMETPUYECKUX (YHKUIHMI (TOJIB3YsICh, T/e
HE0O0XOIUMO, KaTbKYIIATOPOM).
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TEMATHYECKOE IINIAHUPOBAHHUE YUEBHOI'O KYPCA (IIO TOOAM OBYYEHUS)
7 knacc (He meHee 68 u)

Ha3Banue
pazaesa (TeMbl)
Kypca (4uciio
4acoB)

OcHOBHOe coaep:kaHue

OCHOBHEBIE BUADLI 1€AATEJILHOCTH
00y4aroLuXCcs

JJIeKTPOHHEIE
(uudposbie
o0pa3oBaTeJibHbIE
pecypchl)

Ipocreiimue
reoMeTpHYecKH
e (pUrypsl U ux
CBOMCTBA.
N3mepenue
reoMeTpHYecKH
X BejuunH (14

1)

IIpocTeliline reoMeTpuUYECKue
OO0BEKTHI: TOUKH, MPSIMBIE, JTy4YH
1 yIJbl, MHOTOYTOJIBHHUK,
nmomanasi. CMeXXHbIE U
BepTUKaJIbHBIE YIiibl. PaboTa ¢
MMPOCTEHITNMHA YepTEeKaMHu.
3mepeHne JTUHEHHBIX U
YTJIOBBIX BEIWYHH,
BBIYMCIICHUE OTPE3KOB U yTJIOB.
Ilepumetp u uromans puryp,
COCTaBIICHHBIX W3
MPSIMOYTOJILHUKOB

DopMyIHMpOBATE OCHOBHBIE IOHITUS
ornpenenieHus. Pacro3naBaTh U3y4YeHHbIE
reoMeTpr4ecKue (pUrypsl, ONnpenesnsiTh UxX
B3aMMHOE PaCIOJIOKEHUE, BBIIIOJIHSTH
YEepTEK MO YCIOBUIO 3a1aun. [IpoBoauTh
MPOCTEHIINE MTOCTPOSHUS C TIOMOIIBIO
LUPKYJIsT U JUHEHKHU. W3MepsaTh
NMTMHEHHBIE M yTIIOBBIC BEIWYHWHBI
TEOMETPUIECKUX U MPAKTUIECKUX
00BeKkTOB. OTIpenesiTh «Ha Ta3»
pa3Mepsl pealbHBIX OOBEKTOB, IPOBOIHUTH
rpyOyI0 OIIEHKY UX pa3MEpOB.

PeraTh 3a/1a4un Ha BBIYHCIICHUE JUTMH
OTPE3KOB W BEJIMYUH YIrjoB. Pemath
3aJla4d Ha B3aMMHOE PacIOJI0XKEHHUE
reoMerpuieckux ¢uryp. [IpoBoauts
KJIaCCU(UKAIUIO YTJIOB, BBIYUCIATH
IMTMHEHHBIC U YTIIOBBIC BEIWYNHBI,
MPOBOJUTE HEOOXOIUMBIE
ITOKa3aTeIbHBIE PACCYKICHHUS.

3HAKOMUTBCS ¢ UICTOPHUEH pa3BUTHA




reoMeTpHr

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coaepkaHue

OCHOBHBIE BHIBI

IeATeTbHOCTH 00yYaIl0o I HXCS

DJIEKTPOHHbIE
(uudposbie
00pa3oBaTebHbI
e pecypchl)

TpeyroJibHUKH
(22 u)

Ilonstne o paBHBIX
TPEYroJIbHUKaX W TEpPBUYHBIC
NPEACTABICHUS O  PaBHBIX
(KOHTPYSHTHBIX ) (urypax.
Tpu npHu3Haka  paBeHCTBa

Pacno3HaBarthb

napsl paBHBIX

TPEYTOJILHUKOB Ha TOTOBBIX YepTekKax
(c yka3zaHueM MPU3HAKOB).

BBIBOIUTH

CJIEICTBUS (paBeHCTB




TPEYTOJIBHUKOB.

ITpusnaku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB. CBoiicTBO
MEeIUaHbI MPSIMOYTOJIBHOTO
TpEeyTrOoJIbHUKA.
PaBHOGepeHHbIC n
PaBHOCTOPOHHUE
TpeyronbHuKH. llpusHaku n
CBOWCTBAa  PAaBHOOEIPEHHOTO
TPEyTOJIbHUKA.

IIpoTuB OoibIIeH CTOPOHBI
TPEYrOJIbHUKA JICKUT OOJIBIINH
yroui. Ilpocreiniue
HEPAaBEHCTBA B F'€OMETPHUU.
HepaBeHncTtBo TpeyronbHHKa.
HepaBeHnctBOo j10MaHOM.
IIpssMOYTroOJIbHBINA TPEyrOJbHUK
cyrioM B 30°. IlepBrie
MOHATHUS O JIOKa3aTeJIbCTBax B
reoMeTpuu

COOTBETCTBYIOIINX 3JIEMEHTOB) u3
PaBEHCTB TPEYTOJIbLHUKOB.
DopMyJIHPOBATH OTIpeACICHHUS:
OCTPOYT'OJIBHOTO, TYMOYTOJIBHOTO,
MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJBHUKOB;
OHMCCEKTPHCHI, BBICOTHI, MeIHaHBI
TPEYTOJIbHUKA,; CEepPEeIMHHOTO
MEePICHANKYJIsIpa  OTpe3Ka; IMepuMerpa
TPEYTrOJIbHHKA.

@opMyIMpPOBAaTH CBOMCTBA M IIPU3HAKU
paBHOOEIPEHHOTO TPEYTOJIHHHUKA.
Crpours YepTeXu, pemaThb 3aJa4yu C

TIOMOIIBIO HaXO0XKICHUS PaBHBIX
TPEYrOJIbHUKOB.

IIpumeHaTs NPU3HAKHU paBeHCTBa
MPSAMOYTOJBHBIX  TPEYTOJBHUKOB B
3aj1avax.

Hcnoab3oBaTh U(PPOBBIE PECYPCHl AJISA

HCCIeIOBAHUS  CBOWCTB  H3y4YaeMBIX
¢duryp. .
3HAKOMHUTBCSI C HCTOpHMeH  pPa3BUTHS

reOMEeTPUU




IMapajiejabHble

HapaJ'IJ'ICJ'ILHBIC opssMbIC, UX

qDOpMyJ'IHpOBaTL MMOHATHUC IapaJlJICIIbHBIX

npsiMble, CyMMa (CBOKMCTBA, I1aThIil TocTynat MPAMBIX, HAXOAUTH IIPAKTUYECKUE IIPUMEDPDI.
YIJ10B Esxnuna.Hakpect nexamue, I13yuaTh CBOMCTBA YII0B, 06pa30BaHHBIX
TPeyrolbHHUKa |[COOTBETCTBEHHBIC U MpY [IEPECeUCHUH TMapajlIeIbHBIX MPSAMBIX
(14 v) OJHOCTOPOHHUE YTJIbI CEKyILIEH.
(oOpa3oBaHHBIE TIpH IIpoBOoaANTEH J0Ka3aTENbCTBA
[epeceueHUN napaleIbHbIX mapajieIbHOCTH JBYX HMPSAMBIX C TOMOIIBIO
MPSIMBIX CEKyIIeH ). YIJ10B, 00pa30BaHHBIX MPH IIEPECEUCHUH
ITpu3Hak napaieTbHOCTH DTUX NPSMBIX TPEThEH MPSIMOM.
MPSIMBIX YE€PE3 PABEHCTBO BbI4ucasTh CyMMY YIJI0B TPEYTrOIbHUKA U
pAaCCTOSIHUI OT TOYEK OJHOMU MHOI'O- yTOJIBbHHUKA.
NpsIMON 4O BTOPOU MPsIMOH. HaxoauTs 4ncioBeic U OyKBEHHEIC
CyMMa yTII0B TPEyroJIbHUKA U 3HA4YEHHS yIJI0B B FEOMETPUUYECKUX 3aadax
MHOTOYTOJIBHHKA. C UCNOJIb30BAHUEM TEOPEM O CYMME YIJIOB
BremHue yrisl TpeyroJibHUKA TpeyroJIbHUKAa U MHOTOYTOJIbHUKA.
3HAKOMMTBLCS € HCTOPUEH pa3BUTHUS
reOMETPUU
OxpyxHocTbH |OKPY>XXHOCTB, XOPABI U DopMYyJUPOBATH ONpeIeSIeHUs:
KpYyT. AMaMETPhI, X CBOKCTBA. OKpPY>XHOCTH, XOpPJbl, JUAMETPA U
I'eomeTpuyecku KacatenbHas K OKPYKHOCTH. KacaTeIbHOI K OKpyXHOCTH. M3y4aTh Hx
enocrpoensa  (OXpYXHOCTE, BICAHHAA B CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
(14 4) yroi. [Tousitue o I'MT,

NIpUMEHEHHUEB 3a7adax.
buccekTpuca U cepeIMHHBIN
[EPIICHIUKYJIISIP KaK
TE€OMETPUIECKHE MECTa TOUEK.
OXpyXHOCTB, OTUCAHHAs OKOJIO
TpeyroidbHUKa. Bnucannas B

TPEYTOJIBHUK OKPY>KHOCTb.

HccienoBaThb, B TOM YHCIIE HCOJIb3YH
un¢poBbie pecypchl: OKPYKHOCTH,
BIIMCAHHYIO B YT'OJI; HEHTP OKPYKHOCTH,
BIMCAHHOW B YTOJ; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

Hcnoab3oBaTth MeToa I MT misa

JI0Ka3aTCJIbCTBATCOPEM O MEPECCUCHUUN




IIpocTreiine 3agaun Ha
[IOCTPOCHUE

OMCCEKTPHC YTIIOB TPEYTOIbHUKA U
CEepeIUHHBIX NEPIEHINKYISIPOB K
CTOPOHAM TPEYIOJIbHUKA C IIOMOILBIO
I'MT. OBiageBaTh NOHATUSAAMM BIUCAHHOI
1 OIIMCAHHOWOKPYKHOCTEH TPEYTrOJbHHUKA,
HAXOJAUTH IEHTPHIITUX OKPYXKHOCTEH.
PemaTs OCHOBHBIC 321244 HA IOCTPOCHHUE:
yria, paBHOTO JAHHOMY; CEpEIUHHOTO
MEPIEeHAUKYIIIpa JaHHOIO OTPE3Ka;
NpsiIMOM, MPOXOASIIEH UYepe3TaHHYIO
TOYKY W MEPHEHAUKYISIPHON TaHHOU
MpsIMO¥i; OMCCEeKTPUCH JAHHOTO yIJIa;
TPEYTOJIBHUKOBIIO  PAa3IMYHBIM
JIEMEHTAM.

3HAKOMMTBLCS € HCTOPUEH pa3BUTHS
reOMETPUU

IloBTOpEHME,
00001IeHNne
3HaHuii (4 1)

IToBTOpeHUEe U 000OIIICHIE
OCHOBHEIX IIOHATHUII U METOL0OB
Kypca 7 Kjacca

Pemmats 3a1a4n Ha IOBTOPCHUE,
WUTIOCTPUPYIOUTHE CBSI3U MEXIY Pa3TUIHBIMU
JacTsIMH Kypca




18

8 knacc (He MeHee 68 v)

HaszBan
ue
pasjiena
(TembI)
Kypca
(uuco
4aCOB)

OcHoBHOe cofiep:kaHue

OcCHOBHBIE BUIBI
JesITeJIbHOCTH 00yYaroImuXcst

DJIeKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibHbI

e pecypchbl)

YeThIpEXyrojabH
uku (12 u)

ITapannenorpaMm, ero
[IpHU3HAKU UCBOlicTBa. YacTHBIE
cllydau IapajljIeIorpaMMOB
(IpsIMOYTOJILHUK, pOMO,
KBaJapaT), UX OIPU3HAKU U
cBolicTBa. Tpanenus.
PaBHOOOKAsI M IPSIMOYTOJIbHAS
Tpanenuy.

Y 1BOoeHUE MeAUaHBI.
LlenTpanbHassCUMMETPHUS

306pakaTh ¥ HAXOJIUTh Ha depTekKax
YETHIPEXYTOJBHUKHA PA3HBIX BUIOB M MX
>JICMEHTBHI.

DopMyIUpPOBATE ONIPEACICHUA:
mapajiesiorpaMMa, IpsMOyToJIbHUKa, poMba,
KBajJpara, Tpareluuu, paBHOOOKO
TpaIteyH, IPSIMOYTOJIBHOM TpaIeIuy.
Jl0Ka3bIBaTh M UCTIOIB30BATH TIPH PEIICHAH 33112
MMPU3HAKK M CBOMCTBA: MMapajiiesorpaMmma,
MPAMOYTOJBHHUKA, poMbOa, KBampara,
Tparenyu, paBHOOOKOW TparleluH,
MIPAMOYTOJILHOM TPAITEIIHH.

[IpUMEHSITH METOT YIBOCHHUSI METHAHBI
TPEYTrOJIbHHKA.

M cnonb30BaTh HHPPOBBIC PECYPCHI s
HCCITCIOBAHMs CBOMCTB M3y4aeMBbIX PUTYD.
3HAKOMHUTECS C HCTOPUEN Pa3BUTHS

reoMeTpun




Teopema
danecau
TeopeMa o
NponopuHOHATb
HBIX 0TPe3Kax,
M0I00HbIE
TPeYroJibHUKH
(15 9)

Teopema daneca u Teopema o
MIPOTIOPIIMOHAIBHBIX
OTpEe3Kax.

Cpenusist
TpEeyTroJbHUKA.

€C CpeHsIsl TUHUSL.
IIponnopuuoHanbHbIE

OTpPE3KH, IIOCTPOCHHUE
YETBEPTOTO
MPONOPLUHOHATIBHOTO
OoTpe3Ka.

CpoiicTBa  LeHTpa
TpeyTOJIbHUKE.
TTonoGubIC TPEYTOJIbHUKH.
Tpu NIpU3HaKa nonobus
TPEYTOJIBHUKOB.

IIpakTHueckoe NpUMEHEHUE

JIUHUSA
Tpanenus,

Macc B

IIpoBoauTL NOCTPOCHHUA C TIOMOIIBIO
LUPKYJIS M JHHEWKH C HCIOJIb30BaHHE
Teopembl  ®anmeca U TEOPEMBI O
MPONOPIHOHAIBHBIX OTPE3Kax, CTPOHUTH
YeTBEPTHIH NPONOPLHUOHAILHBIN
OTPE30K.

IIpoBoauTh A0KA3aTEJABCTBO TOIO, YTO
MeJIMaHbl TPEYTrOJbHUKA IEPECEKAITCA B
OIHOM TOYKE, U HAXOAUTb CBs3b C
LIEHTPOM Macc, HaXOAUTb OTHOILICHUE, B
KOTOPOM MEJIHaHbl JENSATCS TOYKOM HX
MEPECEUCHUS.

Haxoauth Mmono0HBIE TPEYrOJILHUKH Ha

TOTOBBIX gepTexax ¢ YKa3aHUEM
COOTBETCTBYIOIINX IPHU3HAKOB TMOJOOMS.
Pemarts 3aga4m Ha mo100HbIe
TPEyrOoJIbHUKU c IIOMOILBIO
CaMOCTOSTEIIBHOI'O IIOCTPOCHUS
YepTeKeil M  HaXOXKJICHUS IOJO0O0HBIX
TPEYrOJIbHUKOB.

IIpoBoaurs JI0Ka3aTe1bCTBa c

HUCITOJIb30OBAHUEM IMMPU3HAKOB HOI[OGI/I?[.

Jdoxka3piBaTh TpW NpHU3HAKA 10H00US
TPEyTrOJIbHUKOB.

IIpuMeHsATH TIOMyYEHHBIC 3HAHUS TIPHU
penreHnu TeOMETPHUUICCKUX n
MIPaKTHYECKHUX 3a7ad.

3HAKOMUTBLCSI € HCTOpHUeil pasBI/ITH;II
reoMeTpun




Il1omans.
Haxo:kaenne
nJiomaaen
TPeyroJibHUKOB
)it
MHOTOYT0JIbHBIX
uryp.
Tl1omaxu
MOJ00HBIX
buryp (14 )

ITousaTre 06 oOmmieit Teopuu
IUIOILAH.

Dopmyiibl IS IJIoLIa I
TpEyroJIbHUKA,
napa’suJiejsorpaMmma.
OTHolIeHNE mioiaacu
TPEYTOJIBbHUKOB C  OOIIUM
OCHOBaHWEM U obmrei
BBICOTOM. Brruucinenue

IUIOIIANEH CJHOXHBIX QUryp
yepe3 pa30HeHHe Ha YacTH U
JIOCTpOCHHUE.

IMnomamu uryp Ha
KJieTyaToi Oymare.

[Mnomanu mogoOHBIX GHUTYD.

Breruucnenue Ioniaaei.
3agaum €  OPAKTUYECKUM
CONEPIKAHUEM. Pemienue

3aga4dy C IMIOMOIIbKO METOIdA
BCOMOTaTCIIbHOM Imionraaun

OBJageBaTh NEePpBUYHBIMUI
npeacraBjieHusAsMu o0 oOmeit  Teopuu
Iouagu (mepsl), ¢dopmyanposars
CBOMCTBA TUTOIIA/IH, BBISICHATH ux
HaTJISTHBIM CMBICIT.

BbIBOAUTH popmybI IUIOIIA A
nmapayierorpaMmma, TpeyTroabHUKA,
Tpameuuun W3  (QOPMYNBl  ILIOMIATH

PSMOYTOJILHUKA (KBaJpaTa).
BoIBOAMTE (pOPMYIIBI ITONIAN BEITYKIOTO
YeTBIPEXYTOJIbHIKA Yepe3 AUaroHaId U YTOl
Mmexny Humu. Haxonuts miontanu ¢uryp,
n300paXEHHBIX Ha KIIeTYaToi Oymare,
HCIOJb30BAaTh PAa30UCHIE HA YACTH U
JIOCTPOCHHE.

Pa3zoupaTs npuMepsl HCIIOIB30BAHUS
BCIIOMOTaTEIbHOM IUTOMIA M JUTS PELICHHS
reOMETPUUECKHX 3a]ay.

Haxonuths 1uiomaan moJoOHBIX
Boruncasnrs IIOIA M
MHOTOYTOJIBHEIX (QUTYD.
PemaThb 3a1a4m Ha IJI0IIA/Ib C TPAKTHYECKUM
COZIep)KaHHEM

¢buryp.

Pa3IUYHbBIX




€8

Teopema
IIudaropau
Ha4aja
TPUTOHOMETPHH
(10 u)

Teopema ITudaropa, ee
JI0Ka3aTeIIbCTBO n
NIpUMEHEHUE. O6patHas
teopema [ludaropa.
OmnpeneneHue
TPUTOHOMETPUIECKHIX

(byukuuit octporo yria,
TPUTOHOMETPUYCCKHEC
COOTHOLICHUSA B
IPSMOYTOJIbHOM
TpeyroyibHuKe. OCHOBHOE
TPUTOHOMETPUUECKOEC
ToXecTBO. COOTHONIEHUS
MEXJIy CTOPOHAMU B
MPSIMOYTOJIBHBIX
TPEYroJIbHUKAX CYTJaMH B
45° 1 45°; 30° u 60°

Joxka3siBaTh TeOpemy Iludaropa,
HCIO0JIb30BaTh

e¢ B IPaKTUYIECKNX BBIYNCIICHUSAX.
DopMyJIUPOBATH OIPEACICHUSA
TPUTOHOMETPUYECKUX (PYHKIIUH OCTPOTO
yria, IpoBepsATh UX KOPPEKTHOCTb.
BBIBOAUTH TPUTOHOMETPUUECKHE
COOTHOIICHUS BIPSIMOYTOIBHOM

TpEYTOJIbHUKE.
HccaenoBarh COOTHOIIICHUS MEXy
CTOpOHAMU B TIPSIMOYTOJTEHBIX

TpeyroJbHUKaxX ¢ yriamu B 45° u 45°; 30°
u 60°.
HUcnoab3oBaTth HOpMyNIBl HNPHUBEACHUS U

OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO TS HaXO0KCHUS
COOTHOILICHUM MEXIY

TPUTOHOMETPUUECKUMU byHKIMSIMEI

Pa3JIMYHbIX OCTPBIX YIJIOB.

IIpuMeHATs TOIyYEHHBIC 3HAHUA H
YMEHHMS TIpH pPEUICHUH MPaKTUUYECKUX
3a7ad4.

3HAKOMHUTBCA € MCTOpPUeH pa3BUTHUA
TeOMETPHUH




'Yrabl B

Bnoucannsie n OCHTPpAaJIbHbIC

DopMyIUPOBATHL OCHOBHBIE OIpEJICICHUS,

OKPYKHOCTH. YTJBI, YTOJI MEXIY CBA3aHHBIE C yIJaMH B Kpyre (BIHCaHHBIHN
Buucannie n KacaTeJIbHOU M XOpJAOH. YTIIbl YTroJj, HEHTPAIBHBIN yTo).
ONMUCAHHBIC MEXAY XOpAaMu U HaxoauTh BOHUCaHHBIE YIJIBI,
“E€TBIPEXYTOJIBH |  cexymumH. ONMPAIOLIHUECS HA OAHY AYTYy, BBIYHCIATH
MKH, Brircanuble u onucaHHbIC YIJIBI C TIOMOIIIBIO TEOPEMBI O BIUCAHHBIX
KacarebHbie YeTBIPEXYTOJIBHUKH, UX yrilax, TEOPEMBI O BIIMCAHHOM
K OKPYKHOCTH. | ppp3Haky U CBOWCTBA. YETBIPEXYTOJIbHUKE, TEOPEMBI O
Kacaunne IIpuMeHeHUe 3THUX CBOWCTB meHTpaibHoM yrie. UcesienoBaTh, B TOM
OKPYKHOCTei MpHU peIIeHUU YHCJIC C TOMOIIBIO0 U(GPOBBIX PECYPCOB,
(13 4) FeOMETPHYCSCKHX 3aad. BIIMCAHHBIE U ONUCAHHbBIC

B3auMHoOe pacroyoxeHue AByX | YeTBIPEXyTroJIbHUKHU, BBIBOAUTH UX

okpyxxHocTel. Kacanue CBOMCTBA U IIPU3HAKU.

OKPYKHOCTEU Hcnosab30BaTh 3TH CBONWCTBA U

MPU3HAKU IPU PEIICHHUH 3a/1a4

[osTopenue, IToBTOpEHHE OCHOBHBIX PemaTh 3aga4m Ha IIOBTOPEHHUE,
00001mIeHHe

3HaHuH (4 1)

MIOHSATHH W METOOOB KYpPCOB
7 u 8 kijaccoB, 0000IIeHHE
3HAHUH

WLTIOCTPUPYIOIIHUE CBS3H MEXITY
pa3IMYHBIMHU YacTsAMH Kypca




9 kJaacc (He meHee 68 u)

Ha3Banue JJIeKTPOHHbIE
paszaesna (TeMbl) OcHOBHOE cojep:KaHHe OcnosHbIe BH/BI (uuppoBbIe
Kypca (41ciio AeSITeLHOCTH 00y atomuXxest 00pasoBaTelbLHbI
4acoB) e pecypchl)

Tpuronomerp
us. Teopembl
KOCUHYCOB H
CHHYCOB.
Pemenne
TPeyroJabHUKO
B (16 u)

Ompenenenue
TPUTOHOMETPUYECKUX (PYyHKIIUH
yryioB oT 0° no 180°. Kocunyc u
CHHYC IIPSIMOTO U TYIIOTO yTJIa.
Teopema KOCHHYCOB.
(O6o06mIEHHasT) TeopemMa
CHHYCOB (C pagnycom
OMHUCAHHOU OKPYKHOCTH).
HaxoxaeHue 1JIMH CTOPOH U
BEJIMYHUH yIJIOB
TpeyronbHukoB. opmyia
ILUTOIIAAN TPEYTOJIbLHUKA
gepe3 JBE CTOPOHBI M yrod
Mexay HuMu. @opmyia
TUTOIIATH YEThIPEXyTOJIbHUKA
gepe3 ero AUaroHajld U yToJl
Mexay HUMU [IpakTnaeckoe
NIpUMEHEHNE JOKa3aHHBIX
TeopeM

DopMyJUPOBATH ONPeEAeIeHUsT
TPUTOHOMETPHUYECCKUX (DYHKIUN TyNbIX H
MPSMBIX YTIIOB.

BrIBOOMTH TeOpEeMY KOCHHYCOB M TEOPEMY
CHHYCOB (C paJuyCcoM OITHCaHHOM
OKPY>KHOCTH).

Pemiatb TpeyrojbHUKH.

PemaTsp npakTrdeckue 3anaydu,
CBOJSIIIMECS] K HAXOXKJICHHIO PA3IMYHBIX
2JIEMEHTOB TPEYTOJbHUKA




68

IIpeoOpazoBa
HHe M0A00u.
Merpuueckue
COOTHOILICHHSI
B
OKPYKHOCTH
(10 v)

Ilonstne o mpeoOGpazoBaHUHU
rmoo6ms. CoOTBETCTBEHHBIE
3JIEMEHTHI ITOJJOOHBIX QUTYP.
Teopema o npousBeneHUHU
OTPE3KOB XOPI, TeOpeMa O
IIPOU3BEICHUN OTPE3KOB
CEeKylLIHUX, TEOpeMa O KBaJgparTe
kacarenbHOU. I[Ipumenenue B
pELIEHUN TeOMETPUYECKUX
3a7a4

OcBauBaTh NOHATHE IPCOOPA3ZOBAHUS
moa00us.

HccaenoBarhb OTHOIICHUE JTMHEHUHBIX
3JICMEHTOB (DUTYp IIPU MPeoOpa3oBaHUU
moao0ous.

Haxoaurts npumeps! 1mojaodus B

OKpy Karoueh JAeldCTBUTEIbHOCTH.
BbIBOAUTH METPUICCKHUE COOTHOIIICHHUS
MEXy OTPE3KaMU XOPJ, CEKyIUX U
KacaTeJIbHBIX C HUCIIOJIb30BaHUEM
BITMCAHHBIX YTJIOB U MTOTO0OHBIX
TPEYTOIBHUKOB.

PemaTh reoMeTpuieCcKHe 3a0a9H U
3aJIa9d U3 PeaTbHOM KU3HH C
HCITOJIF30BaHUEM ITOT0O0HBIX
TPEYTOIBHUKOB.




Bexropri(12 1) Omnpeenenue BEKTOPOB, Hcnonb3oBarn BEKTOPbI Kak
CIIOKEHHE n pa3sHOCTH | HalpaBICHHBIC OTPE3KH, HCCIe10BaATh
BEKTOPOB, YMHOKECHHE reoOMeTpHUYICCKUH (mepemernienue) n
BEKTOpa Ha YHCIIO. ¢busngeckuii (Cuita) CMBICIBI BEKTOPOB.
duznueckuit 1 | 3HaTh ompejejieHMsl CyMMbl U Pa3HOCTH
T€OMETPUICCKUH CMBICJI | BEKTOPOB, YMHOXEHHS  BEKTOpa  Ha
BEKTOPOB. Paznoxxenue YHCIIO, HCCJII0BATh TEOMETPUUECKHI 1
BEKTOpa o IBYM (bu3MYEeCKUil CMBICIIBI 3THX OIEPaLIHA.
HEKOJUIMHEapHbIM  BekTopaMm. | PemaTb reoMmerpudeckue 3amadd ¢
KoopaunaTsl BekTopa. HCIIOJIb30BAaHUEM BEKTOPOB.

CxansipHoe npousBeneHue | PackiaagsiBaTh  BEeKTOp 10O JIBYM

BEKTOPOB, €ro IIPUMEHEHHE | HEKOJUIMHEApHBIM BEKTOpaM.

UL HaxoXJeHus MH U | Menmoamb3oBaTh CKaJsIpHOE

YIJI0B. MPOU3BENICHUE  BEKTOPOB, BBLIBOJAUTH

Pemenune 3amad ¢ moMmoIbIO | €ro OCHOBHBIE CBOMCTBA.

BEKTOPOB. ITpumenenue BeruMciasaTs CyMMy, pa3sHOCTb U

BEKTOPOB JUTSt peimieHust | CcKaJIsIpHOE INPOU3BEICHHUE BEKTOPOB B

3amaq KHHEMAaTHUKH U | KOOpAMHAaTax.

MEXaHUKH IIpuMeHATh CKaIIPHOE TNPOU3BEIACHHE
JUIs HAXOKJICHUS JUITMH U yTJIOB

HdexapToBbl JlexkapToBbl KOOPAMUHATBI OcBauBaTh MNOHATHE MNPSIMOYTOJIBHOMU

KOOPAMHATHI TOYEK Ha MIOCKOCTH. CUCTEMBI KOOpPJUHAT, JIeKapTOBBIX

HA IJIOCKOCTH YpaBHeHue npsiMoi. YTJIOBOU KOOpJAUHAT TOYKHU.

9 v) ko3 puMeHT, TaHTeHC yria BeiBOAUTH  ypaBHEHHE  IIpSIMOM U
HaKJIOHA, MapajlesibHble U OKpPY>XHOCTH. Beigensite TIOJTHBIH
MEepPIeHAUKYISpHbIC KBagpaT [JI1 HaXOXICHUS LEeHTpa u
psiIMbIE. panuyca OKPY>KHOCTH mno ee
YpaBHeHUE OKPY’KHOCTH. YpPaBHEHHUIO.

Haxoxnenne KOOPAWHAT Pemare 3aga4ym Ha HaXO0XJIECHHE TOUYEK




TOYEK nepeceueHust
OKPYXHOCTH " IPSIMOH.
Meton KOOpAWHAT pu
peltreHnu TCOMETPHUICCKHAX
3a/1ad4.

Hcnons3oBanue MeToIa
KOOpAWHAT B TIPAKTHUYCCKUX
3a7a4ax

IepeceyeHHus! MPSIMBbIX U OKPYKHOCTEH ¢
TTOMOIIBIO0 METOa KOOPIMHAT.
HUcnouab30BaTh CBOKWCTBA yIII0OBOTI'O

Ko (puIIeHTa IPSIMON TIPU pPEeIICHUN
3a7ad, JJIsl ONIPEASIICHHS PACIIOIOKCHUS
OpsIMOM.

IIpuMeHATH KOOPAUHATHI IPH PEIICHUN
FEOMETPHYECKUX WU MPAKTHYECKUX
3a7a4, s MOCTPOCHUS
MaTeMaTH4YeCKUX MOJiesIel peaTbHbIX
3a1a4 («METOJI KOOPIUHATY).
ITosib30BaThCH I IOCTPOCHUS U
Hccie0BaHNN HTU(PPOBBIMH PECYPCAMH.
3HAKOMHUTBCSI C HCTOpHEH pa3BUTHA
reoMeTpun




IIpaBuiabHbIE
MHOI'OYI'0JIbH
uku. {anna
OKPY:KHOCTH
H IUI0IAb
Kpyra.
Bbluuciaenue
nJioiazaei

@)

IlpaBunbHbIE
MHOTOYTOJIbHUKH,

BBIYHUCJIICHUC UX 3JICMCHTOB.

Yucno nu U JJIiMHa
OKpy’KHOCTH. [lninHa nyru
OoKpykHocTU. Panuannas
Mepa yria.

Ilnomane Kpyra u ero
3IIEMEHTOB (CEKTOpa U
cerMeHTa). Berauciaenune
romane guryp,
BKJIIOUAIOIIUX DJIEMEHTHI
Kpyra

DopMyJIUPOBATH OTIPEICICHIE
MPaBUJILHBIX MHOTOYTOJBHUKOB,
HAXOJAUTh UX 3JICMCHTHI.
IToab30BaTHCSI MOHITHEM JAJIUHBI
OKPY>KHOCTH, BBEJICHHBIM C ITOMOIIbIO
MPaBUJILHBIX MHOTOYTOJIbHUKOB,
onpeaessTh YUCIO MU, JUTUHY ITYTH U
paguaHHYIO Mepy yria.

IIpoBoauTh mepexoa OT paguaHHOU
MEpHl yria K TpagyCHOH W HAOOOPOT.
OnpeaeasiTe IJIOMATL KPyTa.
BoiBoauTh (popmyasl (B TpaaycHOH U
paguaHHOU Mepe) I JUIUH OyT,
IUTOMIAe CEKTOPOB M CETMCHTOB.
BeruucasaTs wromanu Guryp,
BKJIFOYAFOIIHX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

HaxoauTsp miomaay B 3aj1a4ax peaibHOU
JKU3HU




JABuskenust ITonaTue o nBUKEHUN Pa3ouparts NIPUMEDPBHI,
IJI0CKOCTH rockocTu. IlapamienbHbIi WUTIOCTPUPYIOIINE TIOHSITHS JBH)KCHUSI,
6v) epeHoc, MOBOPOT U IIEHTPOB U OCE€Hl CUMMETPHU.
cuMMeTpusa. OCH U LIEGHTPBI DopmMyJIHpPOBaATH ONpeaEIICHUS
CUMMETPHH. MMapaJuIeIbHOTO TIepeHoca, II0BOpOTa M
[Ipocreiimue npuMeHeHUs B oceBOil cuMMeTpuu. BpIBOAUTH UX
pelIeHuN 3a1a4 CBOICTBAa,  HAXOAUTh  HEIOJBHXHEIC
TOYKH.
HaxoauTh ULEHTPHI U OCH CUMMETPUN
npocTermux Guryp.
IIpuMeHaTh napajIebHBIA IIEPEHOC U
CHUMMETPHIO pu pelieHnu
FeOMETPUYECKUX 3a7a4 (pazbupats
MIpUMEpPHI).
Hcnoap3oBaTh ISl TIOCTPOCHHUS |
nccie0BaHui nHPOBBIE pecypChl
IMoBTOpEHHE IToBTOpEeHNE OCHOBHBIX OnepupoBars mnoHATHSMH: durypa,
00o0uIeHHe, MIOHSITUH M METOJIOB KypCOB TOYKa, IpsiMasi, yroji, MHOTOYTOJIbHUK,
cucremaruza | 7—9 xiaccoB, 0600meHNEe U paBHOOCAPEHHBIH W PABHOCTOPOHHUM

Ul 3HAHMIT?
(7 9)

CHCTeMaTu3alus 3HaAaHUM.
IIpocreiimume
reoMeTpuieckue GUrypsl u
ux cBoiictBa. 3mepenue
TeOMETPUYCCKUX BEIIMYHH.

TpeyrojbHUKU.
ITapannenbHbre H
NEePNEeHAUKYJISIPHBIE

HpsIMBIE.

OKpy’>KHOCTB u KpyT.

TPEYrOJbHUKH, MPSIMOYTOJIbHBII
TPEYyTrOJILHUK, MeJuaHa, OHucceKkTpuca
u BBICOTA TPEyroJIbHHKA,
apajuieJIorpamMm, pomO,
NpSIMOYTOJIBHUK, KBajapaT, TpaIlelus;
OKPY)XHOCTbH, KacaTeJbHasl; pPaBEHCTBO
u mnonodbue (Quryp, TpPEeyroabHUKOB;
[apaJIeIbHOCTh u
MEePUCHANUKYIIPHOCTh MNPSAMBIX, yTOJI
MEXTY MPSIMBIMHU, CHUMMETpHS




I'eomerpuueckue

OTHOCHUTEJIBHO TOYKHM WU NPAMOM; JIJIHUHA,

IIOCTPOCHUS. Vsl B | paccrosiHME, BEJIWYMHA YyIja, IUIOMaib,
OKpY’KHOCTH. Brimcanusie u IIEpUMETP.

OIHMCAHHBIC OKPYXHOCTH Hcnoab3oBath Gopmyabl: IepuMeTpa U
MHOTOYTOJILHUKOB. [Ipsimas IUTONIAIH  MHOTOYTOJIBHHUKOB,  JUIMHBI
u OKPY>XHOCTb. OKPY’>KHOCTH M IUIOIIAAN Kpyra, o0Obeéma
YeThIpEeXyTOIBHUKH. MIPSIMOYTOJIBHOTO IMapauIesIeTuIIe1a.
BrnucanHble W ONHCaHHBIC OnepupoBaTh NOHATHSIMU:
YeThIPEXyTOJIbHUKH. MPsIMOYTOJIBHAS CUCTEMa KOOPIMHAT,

Teopema IIudaropa u nHauana
TpUuroHoMmerpuu. Peunienue
O0IIMX TPEYTrOJIbLHUKOB.

BEKTOP; HUCHOJIb30BATh JTU IIOHATUS
JUISL IPEJICTABIICHUS JaHHBIX U PELICHUS
3aj7a4, B TOM YHCJIE U3 APYTUX YUSOHBIX

ITpaBunbHbIC npeameros. Pemars 3aga4u Ha
MHOT'OYTOJIbHUKH. MOBTOPEHUE OCHOBHBIX MOHSITHH,
IIpeoOpazoBanus WJUTIOCTPALIMIO CBSI3E€H MEXAY
MJIOCKOCTH. JlBrxeHwus. pa3IMYHBIMU YacTSIMM Kypca.

ITomo6mue. CummeTpusi. Bpi6upaTh MeTOa 151 pELLIEHUS
ITnomrane. Brranciaenue 3a1a4U.

IJIONIAJIEH. ITnomamn Pemiate, 3aJjauM U3 IOBCEIHEBHOM
MoJ00OHBIX QUTYD. JKU3HU

JlekapTOBBl KOOPAUHATBHI Ha

IIJIOCKOCTH.
B CKTOPHbI HAa IJIOCKOCTH

2 30ecu npedcmasgnensvl anemenmul cooepacanus Kypea, usyuaguuecs 8 5—38 knaccax u mpebyiowue nosmopenus, 0606uenus u
cucmemamuzayuy. Oopawamvpcs K 2MoMy MAmepuary MOICHO 8 8ude aKyenma Ha 3aeepuiaiolyem smane usyienus Kypca 9
Kaacca un pacnpeoeniams o COOMBEEMCmayIoWUM meMamuieckum pazoendam, usyiaemvim 6 meveHue yiebHo2o 200a.



I[Ipn paspaborke paboueit mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUW JIOJDKHBI OBITH  YUTEHBI
BO3MOJKHOCTH  HCITOJIb30BAHUS  3JIEKTPOHHBIX  (IU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB,  SIBIISTIOIIMXCS
y4eOHO-METOAUYECKUMHU  MaTepuaiaMu  (MyJIbTHUMEIUIHBIE  MPOTPaMMBbI, JJIEKTPOHHBIE  yYEOHUKH U
3aJaYHUKH, DOJIEKTPOHHbIE OMOIMOTEKH, BHUPTyaJlbHBIE J1a0OPATOPHH, WIPOBBIE MPOrPaMMbl, KOJUICKIIUU
nu(GpPOBBIX 00pPa30BATENBHBIX PECYPCOB), HCIOJB3YEMBIMU JII OOYYEHHS W BOCHHTAHUS DPAa3IMYHBIX TPYIIII
MoJIb30BaTeseH, NPEACTABICHHBIMH B DJJIGKTPOHHOM (LU(POBOM) BHIEC U PECAIMIYIOUMMH JHAAKTHYSCKHE
Bo3mokHocTH MKT,comepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 OOpa3oBaHHU.



PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA».
7-9 KJIACCBI

HEJHU U3YUYEHUA YYEBHOT'O KYPCA

B coBpemenHoM 1M(poBOM MHpPE BEpPOSTHOCTH W CTAaTHCTUKA
npuobperaroT BcE OOJBIIYIO 3HAYUMOCTh, KaK C TOYKH 3pEHUS
NpaKTUYECKUX TMPWIOKEHUH, TaKk W HUX POJU B 0Opa3oBaHUH,
HEOOXOJMMOM KaXKJIOMYy 4YeJIOBeKy. Bospacrtaer uuncio mnpodeccuii,
IIpU OBJIAJICHUM KOTOPBIMU Tpelyercsa Xxopomias O0a3zoBas MOATOTOBKa
B oOiactu BCPOATHOCTU U CTATHUCTUKH, TaKasd MTOATIOTOBKa BaXHa
JUISL IPOAOJDKEHUsI 00pa30BaHMs U AJIA yCHEIIHON NpoQheCCHOHATIBHOM
Kapbephl.

Ka)I(HI)IIjI YCJIOBCK TIIOCTOAHHO MPUHHUMACT pPCIICHUA Ha OCHOBC
UMCHOINUXCSA Y HEro JaHHBbIX. A JJIsL 000CHOBaHHOI'O OpUHATHA
pemicHud B YCJIOBHAX HEJOCTaTKa WU I/I36I)ITKa I/IH(I)OpMa]_[I/II/I
HE0OXO0aUMO B TOM yucie XOPOIIIO chopMupoBaHHOE
BCPOATHOCTHOC U CTATUCTUYCCKOC MBIIIJICHUC.

MeHHO MO3TOMY OCTpPO BCTajla HEOOXOAMMOCTH C(HOPMHPOBATH Y
obydarommxcsi (QYHKOMOHAIBHYIO TPaMOTHOCTH, BKJIIOYAIOUIYI0 B
ceOsf B KadecTBE  HEOTHEMIIEMOM  COCTAaBISIONIEH  yMeHHE
BOCIPUHUMATh W  KPUTHYECKH  aHAJIW3WPOBaTh  HHGPOPMAIHIO,
MPEJICTaBJICHHYI0 B Pa3IMYHBIX (opmax, MOHUMaTh BEPOSTHOCTHBIN
XapakTep  MHOTHX  pEaJbHBIX  MPOIECCOB M  3aBHUCHUMOCTEH,
NPOU3BOJIUTE MPOCTEHIIINE BEPOATHOCTHBIE PAcCUYETHl. 3HAKOMCTBO C
OCHOBHBIMU MNMPpUHIHUIIaAMH cGopa, aHaJln3a W NpeACTaBJICHUA JaHHBIX
W3 pasIMYHbIX cdep JKU3HM OOIecTBa M ToCyJapcTBa IMPUOOIIAET
oOyuarommxcsa K OOIIECTBEHHBIM HHTepecaM. F3ydyeHHe OCHOB
KOMOMHATOPUKHA pa3BMBaeT HAaBBIKM OpraHu3aluu mepedopa H
rmojcuéra 4uciIa BAapHAHTOB, B TOM YHCIE, B MPHUKJIAJHBIX 3a7adax.
3HAaKOMCTBO C OCHOBaMH TeOpuH TIpadoB co37aéT MaTeMaTHUECKHHI
¢byamament g QopmupoBaHMST ~ KOMIETEHIMA B 00nacTH
nHpOpPMATHKH ¥ HOUPPOBBIX TexHojorui. IlomuMo »sToro, mnpwm
N3y4eHUHN CTaTUCTHKH u BEPOSITHOCTH oboramaroTcs
NPEACTABICHUS Y4YallUXCsl O COBPEMEHHOHW KapTUHE MuUpa U
METoJaxXx ero HuccieaoBaHus, (GOpPMHUpPYETCsi T[OHUMaHHUE POJIH
CTaTUCTUKHW KaK HCTOYHHKaA COIHaJIBHO 3HAYUMOU I/IH(I)OpMa]_[I/II/I 148
3aKJIaAbIBAlOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIIJICHUSA .

B cooTBercTBMM C NaHHBIMH LEISIMH B CTPYKType IIPOTPaMMBI
ydeOHoro kypca «BeposiTHOCTP W CTaTHCTHKA» OCHOBHOM IIKOJIBI
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BBIJICTIEHBI CHENYIOIIHE COMEPKATENBHO-METOAUYECKUE JIMHUM:
«IIpencraBieHue JIaHHBIX U OIUcCaTeNbHas CTaTUCTHUKA»;
«BeposATHOCTE»;  «ONEeMEHTBl KOMOWMHATOpPUKM»;  «BBenmenne B
Teopuio rpados.

Conepxxanne nuHun «llpencraBieHrne OaHHBIX M ONMCATEIbHAs
CTAaTHUCTHKA» CIY>)KHUT OCHOBOH st (POPMHUPOBAHUSI HABBIKOB PaOOTHI
¢ wuH(popmanueil: OT dYTeHHUs W HWHTEpHpeTanuu HHpOpMaInH,
MIpEe/ICTaBICHHON B TaOinmax, Ha AuarpaMmax M rpadukax 1o coopa,
HNpeACTaBICHUS 51 aHaIn3a JIAaHHBIX ¢ HCIOJIb30BaHUEM
CTAaTUCTUUYECKUX XapaKTePUCTHUK CPEIHUX U paccemBaHusA. PabGortas c
JIaHHBIMHU, OOydYaroluecsi yd4arTcsl CUMTBIBATh W HWHTEPIPETUPOBATH
JaHHbIC, BBIIBUIaTbh, apryMEHTUPOBaTb U KPUTHUKOBATh IIPOCTEHUIINE
TUIIOTE3HI, Pa3sMBIILIATH Haj (akropamu, BBI3bIBAIOLIUMU
U3MEHUYHUBOCTb, M OLEHHUBATh HX BIMAHHUE Ha paccMaTPUBAECMBbIC
BEJIMYUHBI U IPOLECCHI.

HNHTyuTuBHOE IIpEACTaBICHHUE O CIy4YalHOM  M3MEHUYMBOCTH,
HCCIEIOBAaHUE  3aKOHOMEPHOCTEH WM TEHACHIMH  CTAaHOBUTCS
MOTHUBHUPYIOIIEN OCHOBOW IS H3y4YE€HUs TEOPHUH BEPOSITHOCTEM.
bonpmioe 3HadyeHne 3Hech  HMMEIOT NPAKTUYECKHE 3aJaHHsS, B
YaCTHOCTH ONBITHIC KJIACCUYECKHUMH BEPOSITHOCTHBIMH MOJEISMHU.

IlonsitTue BEepOSITHOCTH BBOAUTCS KakK Mepa IIPaBIOIOn00us
caygaiiHoro coOwitms. Ilpm  wm3ydeHnm  Kypca  oOydarommecs
3HAKOMSTCS C MPOCTEHIIMMHM METOJAMH BBIYUCIEHUS BEPOSITHOCTEN
B CIIy4aiHbIX SKCIIEPUMEHTAX c PaBHOBO3MOHBIMU
3JIEMEHTAapHBIMU HCXO01aMH, BEPOSITHOCTHBIMU 3aKOHaMHU,
MO3BOJISAIONIMMH CTaBUTh U pellaTh OoJiee CIOXKHBIE 3agadd. B kypc
BXOJST HadaJbHbIC IIPEACTABICHUSA O CIy4YaWHBIX BEJIMYMHAX M HX
YHCJIOBBIX XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIAETCS 3HAaKOMCTBO
o0ydJarommxcsi C MHOXXECTBAMH W OCHOBHBIMH OIEpalMsIMH Haj
MHOX>KE€CTBAMM, pPAacCMaTpUBAIOTCS NPUMEPBI NPUMEHEHUs IS
pemieHus  3ajaad, a TaK)Ke HCIIOJIb30BaHUS B IpyTux
MaTEeMaTHYECKUX Kypcaxd y4eOHBIX HpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 xnaccax wuzyuaercsa Kypc «BeposSTHOCTh M CTaTHUCTHUKAY,
B KOTOpBIM  BxomsaT pasnensl: «llpencraBieHue  JaHHBIX U
onucarejabHas CTaTUCTHKA»; «BeposiTHOCTBY; «DJIeMEeHTBI
KOMOMHATOpHUKN»; «BBenaeHue B Teopuio rpadosy».

Ha wm3yuenme maHHOTO Kypca OTBONHUT | y4YeOHBII 4Yac B HEACIIO
B TEUCHHE KaXXJIOTro roja oOydeHms, Bcero 102 y4ueOHBIX dHaca.

90 paboyas nporpamma



COJEP/KAHHUE YYEBHOI'O KYPCA (I1IO 'OJAM OBYUYEHUS)

7 xiaacc

IIpencraBnenue AaHHBIX B BHJe TaOiuI, auarpamm, rpaduKoOB.
3anojHeHue  TAOMWI, YTEHWE MW  [OCTPOSHHE  JuarpaMm
(cTOMOMKOBHIX (CTONOYATHIX) W KpPYToBHIX). UreHue rpaduKoB
peanpHBIX IIporieccoB. M3BiaedeHme WHDOpPMAIUHM H3 AUArpamMM H
TaOINIl, UCIIOJIBb30BaHUE U MHTEPIIPETAlUs JaHHBIX.

OmnuncarenbHas CTaTUCTHUKA: cpeaHee apudMeTHIecKoe, MeauaHa,
pa3max, HanOoJbIlee W HAaMMEHbIIEE 3HA4YCHUsI HAbOopa YHCIOBBIX
naHHbIX. [IpuMepsl cilydalilHOM U3MEHYHUBOCTH.

CaygalHBI ~ DKCIIEpUMEHT (OMBIT) ©W  CIIydaifHOe  COOBITHE.
BepositHocTh W yactora. Posib  MajoBEepOSTHBIX U IMPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B Tpupojae U B o0IIecTBe. MoHeTa U
WrpajgbHasi KOCTEB TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. CremeHb BepuinHbl. Ywuciao pedep u
cyMMapHasi creneHb BepmuH. [IpencrtaBieHme o CBS3HOCTH rpada.
Ilermm w mwmkael. Ilytm B rpadax. OOxom rpada (9iiepoB myTh).
IIpencraBinenne 00 opueHTHUpOBaHHOM rpade. Pemienue 3amad ¢
IMOMOIIbIO TpacdoB.

8 knacc

IIpeacraBienne MaHHBIX B BHAEC TaOIWI, IuarpamMM, rpa]uKos.
MHO0XeCTBO, 3JE€MEHT MHOXECTBa, IMOAMHOXecTBO. Omnepauuu Haf
MHOYECTBaMH: o0BenMHEeHUE, repecedeHue, JIOIIOJIHEHHE.
CpoiicTBa  omepanuii  HaJ  MHOXECTBAMHU:  IEPEMECTHUTEIBHOE,
coueTaTeNbHOE, pacHpeeNuTeNbHoe, BKIIOYEHHA. lcnonap3oBaHME
rpau4ecKoro MpeACTaBICHHUS MHOXXECTB JUIsl OIMCAaHUSl peajbHbBIX
MpPOLIECCOB W SIBICHUN, IPU PEIICHUH 3aJad.

HNsmepeHue paccenBaHus JaHHbIX. Jlucmepcuss U cTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HabopoB. Jlmarpamma paccenBaHUS.

DneMeHTapHble  COOBITHS  ciaydaifHoro  ombiTa.  CiydaiiHble
coOpiTHsA. BepostHOocTH cOOBITHII. ONBITBI C PaBHOBO3MOXXHBIMH
3JIEMEHTApHBIMU COOBITUSAMHU. CiydaiiHblii BbIOOp. CBSA3b MEXITY
MaJOBEPOSITHBIMM M NPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMH B
IIpUpoJie, OOIIECTBE U HAYKE.

Hepeso. CroiicTBa JIEPEBBEB: €IMHCTBEHHOCTH IyTH,
CyILIECTBOBaHME  BHCSYEM  BEpUIMHBI, CBSI3b  MEXAYy  YHCIOM
BepIIMH U uuciaoMmpeOep. IlpaBuno ymHOXeHusa. PemieHuwe 3amad ¢
noMompbio  rpagos. [IporuBomonoxHble  coObiTHA.  Jmarpamma
Otimepa. OObenumHeHHWE M TiepecedeHUe coOwITuii. HecoBMmecTHBIC
COOBITHS. dopmyna CIIOKEHUS BEPOSITHOCTEH. YcnoBHas
BEPOSITHOCTb.

MATEMATHUKA. 5—9 knaccsbl 91



[IpaBuno ymuoxenusi. He3aBucumbie coObiTusi. [IpencraBienue
SKCIEpUMEHTa B BHJAE JepeBa. Pemrenume 3amad Ha HaxOoXKJIEHHE
BEPOSITHOCTEH C€ TMOMOINBIO J€peBa CIy4allHOrO JKCIEPHUMEHTA,
auarpaMm Diisepa.

9 kJiacc

IIpencraBnenue mAaHHBIX B BUJE TaONHMI, AUarpamMMm, rpadukKoB,
WHTEpIpEeTalNs TaHHBIX. UTEeHHE U MOCTpOCHHUE TalJNIl, TUarpaMm,
rpaduKOB 10 PEATBLHBIM JaHHBIM.

IlepecranoBku u ¢dakropuan. CodeTaHHs] W HYHUCIO COYECTAHMI.
Tpeyronsuuk  Ilackans. Pemenuwe 3amad ¢ HCHOJIB30BaHUEM
KOMOWHATOPHUKH.

I'eomerpuueckass BeposiTHOCTh. CiydalHBIM BBIOOp TOYKH U3
(urypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 JIYT'M OKPYXHOCTH.

WUcneiranue. Ycnex u Heynada. Cepusi HUCHBITAaHUM 10 IIEPBOTO
ycnexa. Cepusi ucnweiTanuii bepnymin. BepostHocTH coObITHII B
cepuu UclbITaHUM bepHyum.

Cnyygaiinas BEJINYHHA u pacrpeneneHue BEPOSITHOCTEM.
MaremaTtuyeckoe OXKHUJaHHUE u JUCTIepCHs. [Ipumepsl
MaTeMaTHYeCKOTr0  OXHMAAHUA  KaK  TEOPETHYECKOr0  CpPEIHEro
3HAYEHMUS BEJIWYHUHBI. MaTeMaTHYeckoe OXXHJaHWEe U JUCHEPCHs
ClIy4yaliHOM BEITUYHHBI
«4HUCIIO YCIEXOB B CEpHUM HCHBbITaHUN bepHymmm».

ITousitTue o 3akoHe OonbmMX yYHcen. M3MepeHue BepoOsATHOCTEH
¢ momoinblo 4YactoT. Poilb M 3HaueHue 3akoHa OOJBIIMX YHCET B
MIpUpoJIe U O0mIecTBe.

IUIAHUPYEMBIE ~ TIPEIMETHBIE  PE3YJIBTATBI
OCBOEHMSI NPUMEPHON PABOYEI IPOTPAMMEBI
KYPCA (I10 T'OJIAM OBYUYEHMUSI)

IIpeameTHble pe3yabTaThl OCBOEHHS Kypca «BeposATHOCTh n
CTaTUCTHKa» B 7—9 Kiaccax XapakTEpHU3YIOTCS CIEAYIOIINMHU
YMEHHSIMU.

7 KJIace

1. Ywrate wuHpOpMAIUIO, TMPEACTABICHHYIO B Tabiumax, Ha
nuarpaMmax; TpeACTaBiIsATh JaHHbIE B BUjAE TalOJHIl, CTPOUTH
nuarpaMMbl  (CTOJIOMKOBBIC (CTOJIOUATBIC) W KPYTOBBIC) IO
MaccuBaM 3HAYCHUH.

2. OnuceIBaTh W WHTEPIPETUPOBATH peajbHBIC UHCIOBBIC TaHHEIC,
MpeACTaBIICHHBIC B TAOIUIIAX, HA AUarpaMMax, rpadukax.

3. Hcmonp3oBaTh I ONHCAHUS JaHHBIX CTaTUCTHYCCKUE
XapaKTepUCTUKH: CcpeaHee apudmMeTHdeckoe, MeauaHa,
HanOoJIbIIce U HANMEHBIIIEe 3HAUCHUsS, pa3Max.



Hmers nopeacraBJIeHUEe O CHy‘IaI;’IHOI\/'I U3MCHYUBOCTH  Ha
nopumMmepax IcCH, (1)I/I3I/I‘ICCKI/IX BCJIIMYMUH, AHTPOIIOMCTPHUYCCKHUX

JTaHHBIX; HMETh MpeaCTaBICHUE o CTaTUCTUYECKOU
YCTOMYHUBOCTH.
8 kuace
1. M3Bnekats u npeoOpa3oBBIBATH nHpOpMaIHIO,

NpEJICTaBICHHYI0 B BHJE TaONHUL, JIUarpamMm, rpaduKoB;
MPEeICTaBIATh JaHHbIE B BUJIE TAOJNHIL, nuarpamm, rpadukos.
OmnuceiBaTh JlaHHBIE ¢ MIOMOUIBIO CTaTUCTUYECKUX
nokasaTejael: CpeJHUX 3HAa4YeHUW W Mep pacceuBaHUs
(pasmax, AucrepcHs U CTAaHAAPTHOE OTKJIOHEHHE).

HaxonuTe 9acTOTBI YHCIOBBIX 3HAYECHWH M YAaCTOTHI COOBITHH,
B TOM YHCIIE O pe3yJibTaTaM H3MEpEeHHUH U HaOII0ACHUH.
HaxonuTe BEpOSTHOCTH CIIyY4allHBIX COOBITMH B ONBITax, 3Has
BEPOSITHOCTH  DJIEMEHTApHBIX COOBITHMH, B TOM YHCIE B
OIBITaXC PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU.
Hcnonws3oBath Tpaduueckue MOIEIH: JAEPEBO  CIyYaWHOTO
SDKCHEPUMEHTA, AUarpaMMsl Dillepa, 4uciIoBas MNpsMas.
OmnepupoBaTh  MOHSATHUSAMU: MHOX>XECTBO,  IOJAMHOYECTBO;
BBIMIOJIHATH ~ OINEpallMi  HaJl MHOXECTBAMHU: OOBEIMHEHUE,
repecevyeHue, JIOTIOJTHEHHE; MEPEYNCIATH DJIEMEHTBHI
MHOYECTB; IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnons3oBaTth Tpaduueckoe TMpEACTaBICHHE MHOXKECTB H
CBA3€M MeXIy HHUMHU JUIsl ONHCAHMSA IPOLECCOB W SIBICHUMN, B
TOM 4YHCJIE€ TIpH PEUICHWH 3adad W3 JPyrux y4eOHBIX
MpeaMETOB U KypPCOB.

9 kJiacc

1.

H3BnekaTsb u peoOpa3oBbIBATH nHpOpMaIHIO,
MPEICTaBICHHYIO B pPa3JIMYHBIX HMCTOYHUKAxX B BUJAE TaOIHII,
auarpamMm, rpadMKOB;  TPEACTAaBIsATH JaHHBIE B BHJC
TabIUI, aUarpaMm, TpauKoB.

Pemate 3amauu oOpraHu3oBaHHBIM TiepeOOpPOM BapHUaHTOB, a
TaK)Ke C HCIIOJIb30BaHUEM KOMOWHATOPHBIX MPaBUJI U METOOB.
Hcnonp3oBaTh OIHCaTEIILHBIC XapaKTePUCTUKHU JUTSt
MacCHBOB YHUCJIOBBIX JIaHHBIX, B TOM 4YHCJE CpEJHUEC
3HAYEHUs] U MEPbl pacCEUBaHMUSI.

HaxonuTh 9acTOThl 3HAUYEHUH M YaCTOTHI COOBITHS, B TOM
YHCJIE TIOJIB3YSACh PEe3yJbTaTaMH IPOBEACHHBIX M3MEPEHHUH H
HaOJIIOJeHUH.

HaxonuTe BEpOSITHOCTH CJly4YaWHBIX COOBITHUM B HM3Y4YEHHBIX
ONBITaxXx, B TOM YHCJIE B ONBITaX C PaBHOBO3MOXKHBIMHU
SJIEMEHTApHBI- MM COOBITHSIMH, B CEPHUSX WCHOBITAHUHA 110
TIEPBOTO ycIleXa, B CEpHUsIX HCIBITaHWA bepHym.

Hmers npexncraBiieHue O  CIy4YalHOM BEIMYMHE U O
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pacupeaeIeHn BEPOSTHOCTEH.

HNmers mnpexncrtaBieHHE O 3aKOHE OOJBIINX YHCEN Kak o
MPOSIBJICHUM 3aKOHOMEPHOCTH B CIIy4aifHOH H3MEHYMBOCTH H
0 poJIM 3aKOHA OOJBIIMX YHCEJI B IPHUPOJAEC U OOIIECTBE.

pa6oyas nporpamma



TEMATMYECKOE M/IAHMUPOBAHME YYEBHOIO KYPCA

(MO ro4AM OBYYEHUA)
7 Knacc (He MeHee 34 v)

HasBanue
pa3nesia (TeMbl) OcHoBHOe
(YHCJI0 YaCcoB) cojiepKaHmne

DJIeKTPOHHbIE
(uudposbie
o0pa3oBaTe/ibH
bIe pecypchbl)

IIpencraBiaenne | IlpencraBieHue HaHHBIX

MaHHBIX B TaOJHIIax.

(7 1) IlpakTuueckue
BBIYHCIICHHUS o
TaOTUIHBIM JTAHHBIM.
N3Bneuenue u
WHTEPIIPETALIUS
TaOTUIHBIX JTaHHBIX.
[IpakTuueckas padora
«Tabaumen.
I'padmueckoe
TIpeACTaBICHUE ITaHHBIX
B BHUJIC KPYTOBBIX,
CTOJIOUKOBBIX

(cTonbuaThIX) TUarpaMM.
YreHHEe W TIOCTPOCHHE
rarpaMM. IIpumepsr
JieMorpadHuuecKux
JinarpaMM.
IIpakTruueckas
«JInarpaMmMbDy

pabota

XapakTepucTHKA [eATEJILHOCTH 00Y4YalOUIUXCs
OcBauBaTth c1ocoodbI MpeACTaBICHUS
CTaTHUCTHYCCKUX  JNaHHBIX W YHCIOBBIX

MAacCHBOB C IOMOIIBIO TAOJMIl U JUarpaMm ¢
HCHONAb30BAaHUEM AaKTYaJIbHBIX W  BaXKHBIX
JTAaHHBIX (nemorpacduueckue JIaHHBIE,
Ipon3BOJACTBO HpOMBIHIJIGHHOfI "
CEJIbCKOXO31CTBEHHON NPOAYKIIVH,
OOIIIECTBEHHBIC U IIPU- POJHBIC ABJICHUSA).
HU3yuyaTs MeToabl paboThl ¢ TaOJIUYHBIMU U
Fpa(bI/I‘-IeCKI/IMI/I npeaACTaBICHUAMMNU OaHHBIX
C TOMOIIBIO HU(POBBIX PECYypcoB B Xoje
MIPpaKTHYECKUX paboT




OnucarejbHa
1 CTATHCTHKA
8v)

YuciaoBsie HAOOPHI.
Cpennee
apudmeTuyeckoe.
MenuaHa 4MCI0BOTO
Habopa. YCTOMYUBOCTh
MEaUuaHBbI.
IIpakTuueckas paboTa
«CpenHUEe3HAYCHUS .
HawnbGonpiiee u
HauMCHBIIICEe 3HAUCHUS
YHCIIOBOTO Habopa.

OcBanBaTh NOHATHUS: YHUCIOBOM HAaOOp, Mepa
LIEHTPAIILPHON TeHAeHUuu (Mepa II€HTpa), B

TOM  4Wclie  cpenHee  apudmerndeckoe,
MeJIMaHa.

OnuchIBaTh CTaTUCTUYCCKHUE  JaHHBIC C
IIOMOIIBIO  CpeAHEro apupMeTHYECKOTO U

Menuansl. Pemarts 3anauu.

HN3yuarh cBOlicTBA CpEeIHUX, B TOM YHUCIE C
IIOMOIIBIO IU(PPOBBIX PECYypcoOB, B Xoje
MIPaKTUIECKUXpPaboT.

OcBauBaTh NOHATHA: HaHOOJbIIEE U HAUMEHBIICE

Pa3max 3HAYCHHUS YHCIIOBOTO MaCcCHBa, pa3Max.
Pemars 3agaum Ha BEIOOp cmocoba ommcaHUs
JMAHHBIX B COOTBETCTBHU C TPUPOAOH MaHHBIX H
eJIIMHU HCCIEJOBAHUS
Cayuaiinas Cnyuaiinas OcBauBaTh NOHSATHSI: YacTOTa 3HAYECHUU B
M3MEHUYMBOCTL | W3MEHUHMBOCTH MacCHUB€ JaHHBIX, TPYOINUPOBKA JTaHHBIX,
(6 4) (mpuMepsl). Yacrtora TUCTOrpaMmMma.
3HaUYCHUH B MAacCCHUBE CTpouts ¥ aHAJU3HPOBATH THUCTOTPAMMEL,
MaHHBIX. [pynmmpoBKa. nmoAOHUPATH TTOIXOIAIINN IIar TPYIIIHPOBKH.
T'mcrorpammel. OcBauBaTh TpaduUeCKUe TPEICTABICHUS
ITpakTunueckas pabota pa3HBIX BHUIOB CIy4YalfHOW W3MEHYHWBOCTH, B
«CrnyyaifHas TOM YHCJE C TTOMOIIBIO IMTU(PPOBEIX PECYPCOB,
U3MEHYUBOCTh» B XOJI¢ MPAKTUIECKOIl padOTHI




Beenenne B I'pad, Bepmmna, pebpo. OcBauBaTh, NOHATHS: rpad, BeplIMHA

TeOpHIo IIpencraBnenne 3amadu c rpada, pedpo rpada, creneHb (BaJCHTHOCTH

rpagos TTOMOTIIBIO rpada. BEPIIWUHBI), ETBA TUKIL.

4 v) CrereHp  (BaJICHTHOCTB) OcBauBaTh NOHATHS: TyTh B rpade, SHIepoB
BepmuHEL. Ynciao pedep IIyTh,00x01 Tpada, OpUSHTUPOBAHHEIN Trpad.
U CyMMapHas  CTeIleHb PemaTe 3aga4M Ha MOMCK CYMMBI CTEICHEH
BepmuH. llemp W 1wk BepmnH rpada, Ha MOHMCK 00xoxa rpada, Ha
IIyTs B rpade. TIONCKITYTeHH B OPHEHTHUPOBAHHBIX Tpadax.
IIpencraBnenue 0 | OcBaumBaTh cHOCOOBI TIPEACTaBICHUS 3a1ad
ces3HOCcTH Tpada. O0xoxn n3 Kypca anreOpbl, TEOMETpHH, TEOpHUHU
rpadga (PHUIEPOB MYTH). BEPOSITHOCTEH, IPYTUX IIpeIMETOB c
IIpencraBneHue 00 IIOMOILIBIO rpadoB (kapThl, CXEMBI,
OPUCHTHUPOBAHHBIX SIIEKTPUICCKHC meny, (PyHKIIMOHAIHHBIC
rpadax COOTBETCTBHSI) Ha IMpUMepax

BepositHocts | CrydailHbIN ONBIT U OcBauBaTh MNOHSATHUSA: CIy4YalHBIH ONBIT U

H 4acToTa ciryqaifHOe coOBITHE. ciy4daiiHoe  COOBITHE,  MaJOBEpPOSATHOE |

CIy4aifHOT o BepositTHOCTE B WacTOTa MMPaKTUUECKH JOCTOBEPHOE COOBITHE.

co0bITHS COOBITHS. Ponp HN3y4yarthb 3HAYUMOCTb MaJIOBEPOSATHBIX

4 v) MaJIOBEPOATHBIX u coObITHHA B mOpupoje U oOmecTBe Ha
MMPaKTHYCCKHU BaXHBIX IpuUMepax (aBapuu, HECUYACTHHIC
JOCTOBEPHBIX COOBITUH ciy4au, 3aiuTa NepCOHaIbHOU
B npupoae u B | uHbOpMamuu, nepenadya JAHHBIX).
obmectBe. Monera wu | H3yuars pons KJIACCHYECKHUX
ATpabHas KOCTh B | BEpPOSATHOCTHEIX MoeneH (MoHeTa,
TEOPUH BEPOSITHOCTEH. WTpalbHasl KOCTh) B TCOPHH BEPOSITHOCTEIA.
IIpakTnueckass  pabora Hab6aoaaTh U M3y4YaTh 4YacTOTY COOBITHI B
«YacTora BBIMTAJICHUSA MPOCTHIX 3KCIEPUMEHTaX, B TOM YHCIE C
opia» MOMOIIBI0  HU(PPOBBIX PECYpcoOB, B XOe

MIPAKTUYECKONW pPaOOTHI




O00061eHNE,
KOHTPOJIb
(59

IIpencraBienue JaHHBIX.

OmnucarenpHas
CTaTUCTHKA.
BepositHocTh
CITy4alfHOT'O COOBITHUSA

IloBTOpsAATH U3yYEHHOE U BBICTPAUBATH
CUCTEMY 3HAaHUM.

Pemiate 3agayM  Ha  IIpEJICTaBICHUE U
OIMMCAaHUEC MHOAaHHBIX C TIOMOUIBIO H3YYCHHBIX

XapaKTEPUCTHUK. OO6cy:xnaTh NpUMepPbI
CIy4alHBIX COOBITHI, MaJOBEpPOSITHBIX U
NPaKTUYECKH  JTOCTOBEPHBIX cITy4alHBIX

COOBITHH, WX pOJM B TMPUPOJE U IHKU3HU
4eJI0BEKA




8 kmacc (He menee 34 u)

Ha3Banue
pa3aesa (TemMbl)
(4MCJI0 YACOB)

OcHoBHOE
cojiepKaHmne

XapaKTepl/ICTHKa JEeATCJIBHOCTH oﬁyqamumxca

JJIeKTPOHHbIE
(undpoBbie
00pa3oBaTeJibH
ble pecypchl)

IloBTOpEHME
Kypca7 Kiaacca
(4 1)

IIpencraBienue JaHHBIX.
OmnucarenpHas
cratuctuka. CiyyaiiHas
n3MeH4YNBOCTh. CpenHue
YHCIIOBOTOHAOOpA.
Ciyuaiinbie COOBITHS.
BeposTHOCTHM YacTOTHI.
Kmaccuueckne  monenm
TEOPUHU  BEPOATHOCTEH:
MOHETa U  urpajbHas
KOCTB

IToBTOPSITH U3yYCHHOE W BBICTPAMBATh
CUCTEMY 3HAaHHUU.
Pemate 3amaym  Ha  TIPEACTaBICHHE W

ONMCAHUE [AaHHBIX C IOMOIIBK H3YYECHHBIX
XapaKTEPUCTUK. Pemartn 3aa4M Ha
NPEJCTAaBICHUE TIPYNIUPOBAHHBIX JAaHHBIX U
OINMCaHUE CIy4YalHON U3MEHYUBOCTHU.

Pemares 3ajauM Ha ONpEJEIEHUE YaCTOTHI

CIIy4alHbIX COOBITHH, o6cyxaeHue
MIPUMEPOB clly4alHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPaKTUYECKHU
JIOCTOBEPHBIX  CIy4YaHBIX COOBITHM, uX

pOJIY B IPUPOJIEH KU3HU YEJIOBEKaA

OnucareabHasa
CTATHCTHKA
PaccenBanue
TaHHBIX

(4 9)

Otknonenus. Jucnepcus

YHCIIOBOTO Habopa.
CrangaptHoe
OTKJIOHEHHE  YHCJIOBOI'O
Habopa. JnarpamMmel
paccenBaHUS

OcBauBaThb NMOHATUSA: AUCricpcus u
CTaHAapTHOC OTKJIOHCHHC, HCITIOJIB30BaTh
3THU XapaKTCPpUCTUKHN JUJISL OITMCaHusA

pacceruBaHUs JaHHBIX.
Bbl).IBI/II‘aTL ruUnoTe3bl 00 OTCYTCTBHUU WU

HaJTMYIAH CBSI3U 1o JIarpaMmam
paccenBaHUsL.

Crpouth  auarpaMMbl  pacCEMBaHHsS IO
MMEIOIMMCST  JaHHBIM, B TOM YHCJIE C

IMOMOIIBKO KOMITIBIOTCPA




MHo:xecTBa MHOXecTBO, OcBauBaTh NOHATHS: MHOXKECTBO, SJIEMEHT
(4 4) moAMHOXkecTBo. Onepauu MHOECTBAa, MTOJMHOXKECTBO.
HaJ MHOXXECTBAMU: BbInoHATL omepanMM HaJ MHOXECTBAMHU:
o0BeIUHEHUE, IIepeceueHrue, | OObeAUHEHHE, MepeceueHue, OIMOJHEHNUE.
JTOTIOJTHEHUE. Hcnosib30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
CBoiicTBa onepanuii Hax COYeTaTeNIbHOE, PaCIpeAeIUTENbHOE, BKIIOUECHUS.
MHOKECTBAMHU: Hcnoab3oBaTth rpaduueckoe mpeaAcTaBlIeHNe
TepEeMECTHTEIIBHOE, MHOXECTB IPY OIIMCAHNH PEATBHBIX MPOLECCOB U
CcOUeTaTeNbHOE, SBJICHUH, ITPY PELICHUH 3aa4 U3 JPYTHX yIeOHBIX
pacpenenuTensHoe, MIPEAMETOB U KypcOB
BKITFOUCHHSL.
I'padraeckoe npeacTaBIcHUE
MHO>KECTB
BeposiTHOCTH DneMeHTapHbIE OcBauBaTh NOHSATHS: >IeMeHTapHOe
C1y4anHoro COOBITHS. CrnyuaiiHble coOrITHE, ciy4aiiHoe coOBITHE KaK
CoGbITHS COOBITHS. COBOKYITHOCTh 01aroNpUATCTBYIOIINX
(6 ) BbrarompusaTcTBylomNEe 3JIEMEHTAPHBIX COOBITHH, PpPaBHOBO3MOJKHBIC
3JIEMEHTapHBIE COOBITHS. 3JIEMEHTAapPHBIE COOBITHSI.
BeposiTHOCTH ~ COOBITHIA. Pemiatn 3ajauyu Ha BBIYNCJICHUE
OnsIThI C BEPOSITHOCTEH COOBITUH TI0  BEPOSITHOCTSIM
PaBHOBO3MOKHBIMU 3JICMEHTApPHBIX COOBITUH CIy4alHOrO OIBITA.
3JIEMEHTapHBIMU Pemarts 3axaun Ha BBIUHCIICHHE
coOpiTusimMu. CirydalHBIH BEpPOSATHOCTEH  COOBITHH B  ONBITaX C
BBIOOD. PaBHOBO3MOXHBIMHA 3JIEMEHTapHBIMHU
[IpakTnueckas pabota COOBITHAMH, B TOM YHCIE C IIOMOIIBIO
«OnBITHI c KOMIBIOTEPA.
PaBHOBO3MO>KHBIMU IIpoBoauTe W  U3y4YaThb  ONBITHI c
3JIEMEHTapHBIMU PaBHOBO3MOKHBIMHA 3JIeMEHTapHBIMHU
COOBITHSIMID) coObITHsIMU  (C  MCIIOJIb30BAHUEM  MOHET,




WIpaJIbHBIX ~ KOCTEH, JpyrHux
XO0/JIe MPAaKTHIECKON paboThI

Mojeliei) B

BBenenue B
TeOpUI0
rpagos

(4 4)

Jepeso. CaoiicTBa
JlepeBa: eIUHCTBEHHOCTD
My TH, CyIIECTBOBAHHUE
BHCSTUCH BEPIIHHBI,
CBSI3b  MEXJIAY  YHUCIIOM
BCpHINH n YHUCIIOM
peodep. IIpaBumno
YMHOXKEHUA

OcBanBaTh NOHSITHS: JEpeBO Kak rpad oOe3
LMKJIa, BHUCA4Yas BepmiMHa (JIMCT), BETBb
Jiepesa, IyTh BAEpEBe, TMaMeTp JepeBa.
HN3yuyaTs cBolicTBa JepeBa: CyIIECTBOBaHHE
BHUCSYCH BEpUIMHBI, EIMHCTBEHHOCTH ITIyTH
MEXJIYy JBYMsI BEpIIMHAMH, CBSI3b MEXIY
YHCJIOM BEPIIVH U YUCIIOM peoep.

PemaTtp 3a1a4n Ha TOWCK W NEpEYUCICHUE ITyTEH
B JIepeBe, OINpeeIeHNIE YHCIa BEPIINH WK pedep B
Jepese, 00xox OMHAPHOrO AepeBa, B TOM 4HCIE C
NPUMEHEHHUEM MPaBIJIa YMHOXKCHUS




1]

CiyyaiiHble
COOBLITHS
(8 )

IIpoTuBOTONIOXKHOE
coOBITHE. Huarpamma
Diinepa. OO0beAUHCHHUE U
repeceyeHne  COOBITHM.
HecoBmecTHble

COOBITHS. dopmyra
CITOKCHUS

BepositHOocTel. IIpaBuio
YMHOXCHHUS
BEPOSATHOCTEM.

YcioBHaAsET BEpOSITHOCTB.
HeszaBucuMeie COOBITHS.
IlpencraBnenue
CIIy4alHOro
SKCIIEpUMEHTa B  BHJIE
epeBa

OcBauBaThb NMOHATHUSA B3anMHO
OPOTHUBOITOJIOKHBIC CO6LITI/I$I, ornepanun Hang

COOBITHAMHU, OOBEIWHEHHE M IepecedcHue
coObITH, auarpamMma Oinepa (Dislepa—
BenHa), coBMecCTHBIE M HECOBMECTHBIC
COOBITHS.

HUzyuaTtnb TeopeMblI o BEPOSITHOCTH
o0beMHEHUsT  IBYX  coOblTHii  (popmyiibl

CIIOJKCHUSI BEPOATHOCTEH).

Pemate 3agayu, B TOM 4dYHCJIE TEKCTOBBIC
3a7aud = Ha  OINPEJEICHUE  BEPOSITHOCTEU
O0BEIMHCHUS W TEPECCYCHUs COOBITHI C
IIOMOIIBI0 YHUCJIOBOM mOpsi- MOH, JaHarpaMm
Diinepa, (GOpMYyIBl CIOKCHHUS BEPOSTHOCTCH.
OcBauBaTh NOHATHUS: MOPABUIO YMHOXEHUS
BEPOSITHOCTEM, yCJIOBHas BEPOSITHOCTD,
HE3aBHCHUMBIE COOBITHSI JEpPEeBO CIIy4dailHOTO
OIBITA.

HUzyuarsb cBOliCTBa
HE3aBUCHUMBIX COOBITHM.
Pemate 3amaum Ha  OIpeaeNieHHEe U
HMCTIOJb30BaHNE HE3aBUCHUMBIX COOBITHH.
Pematp 3a1a4yu Ha MOUCK BEPOATHOCTEH, B TOM
YHCJIe YCIOBHBIX, C HCIOJBb30BAaHUEM JiepeBa CIIy-
YalHOTO OIbITa

(ompenenenHust)




O000eHue,
KOHTPOJIb
(4 4)

IIpeacraBieHue AaHHBIX.
OmnucareapHas

CTaTUCTHKA. I'padwr.

BeposTHOCTH

ClIy4ailHOTO coOBITHS.

DIeMeHTHI
KOMOMHATOPHUKH

IMoBTOPATH HU3YyYCHHOE U BHICTPAMBATH
cCUCTeMY 3HAHUIL.

Pemiate 3ajayM  Ha TpEACTaBICHHE U
OIMMCAaHUEC MHOAaHHBIX C TIOMOUIBIO H3YYCHHBIX
XapaKTEePUCTHK. Pemiath 3aga4um c
puMeHeHHEM rpadoB.

Pemiath 3a1a4M Ha HaXOXJECHUE BEPOSITHOCTH
CIy4alHOrO  COOBITHS 1O  BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE B

OIIbITax C PaBHOBO3MOXHBIMH
JJICMCHTAPHBIMHA COOBITUSIMH.
Pemartn 3aJa9dM Ha HaXO0XJICHUC

BEPOSITHOCTEH OOBEAMHEHHUS] W TIEPECECUCHUS
COOBITHIT, B TOM 4YHCJE HE3aBHUCHUMBIX, C
HCTIOJIb30BaHUEM rpaduuecKux
NpeJICTaBJICHUH W JepeBa  CIIy4yalHOTO
OIIbITa.

Pematnb 3a/1a4u Ha IepevynciIcHue
KOMOUWHAIUK (Yucia TMepecTaHOBOK, 4YHCIA
couyeTaHuil), Ha HAXOXJICHUE BEPOSTHOCTEH
COOBITHH € TIPUMEHEHHEM KOMOWHATOPHUKH, B
TOM YHCJIE C HCIOJIb30BAHUEM TPEYTOJIbHHKA
ITackais




9 kiacc (He meHee 34 u)

HasBanue
pa3nesia (TeMbl)
(4MCJI0 YaCcoB)

OcHoBHOE
cojiepKaHme

XapaKTepl/ICTHKa JEeATCJIBHOCTH oﬁyqamumxca

DJIeKTPOHHbIE
(uudposbie
o0pa3oBaTe/ibH
ble pecypchl)

IloBTOpEHUE
Kypca8 kiacca
(49

IIpencraBienue JaHHBIX.
OnucarenabHas
CTaTHUCTHKA. Omnepannn
HaI COOBITUSMU.
He3aBucumMmocTs

COOBITHI

IToBTOPSATH U3y4YECHHOE U BHICTPAUBATH
cCUCTeMY 3HAHUIL.

Pemare 3agaum Ha OpeACTaBIEHHE U
OINMCAaHUE TaHHBIX.

Pemarn 33124 Ha HAaXO0XJECHUE
BEPOSITHOCTEH OOBEAMHEHHUS W TIEPECEUCHUS
COOBITHH, B TOM UHCIIE HE3aBUCHMBIX, C
HCHOJIb30BaHUEM rpaduIecKux
NpeACTaBICHUM W JepeBa  CIydailHOro
OIIbITa.

Pemarts 3axaun Ha IepeyrciIeHue
KOMOMHAIUK (Yuciaa TNEepecTaHOBOK, 4YHCIA
coueTaHU), Ha HAXO0XJEHHUE BEPOATHOCTEH
COOBITHH C TIPUMEHEHHEM KOMOWHATOPHKH, B
TOM 4YHCJIE C HCIIOJIb30BAaHUEM TPEYrOJIbHHUKA
ITackains




DJIeMEHTBI Komb6unaropuoe OcBauBarp NOHSATHA: KOMOWHATOpPHOE
KOMOMHATOPH | TIPAaBUIIO YMHOXXEHUSI. MPaBUIO YMHO>KEHHUS, yHoopsiiodeHHast
KU IlepecTanoBku. mapa, Tpoiika OOBEKTOB, IIEPECTAHOBKA,
4 v) ®daktopuan. Coueranus (akTopuan  ywmcia, COYETAaHHE,  YHCIIO
u 4UCIIO COYETAaHUM. coYeTaHUM, TpeyrojabHukK llackans.
TpeyronsHuk  Ilackans. Pemats 3aJa4u Ha IIEpEYUCIICHUE
IIpakTHueckas pabora YIOPSIIOUEHHBIX Iap, TPOEK, IepeUHrCIICHUE
«Bpraucnenne IEPECTAHOBOK W COYETAaHUU  DIEMEHTOB
BEPOSITHOCTEN C | Ppa3’IUYHBIX MHOYKECTB.
HCTIOJIb30BaHUEM Pemare 3ajaym Ha DOpUMEHEHHE 4YHCIA
KOMOWHATOPHBIX codeTaHHUH B anreOpe (cokpameHHoe
(yHKIIMHA  3JIEKTPOHHBIX yMHOXXeHHne, OwnHom Hprorona). Pemarts,
TaOIUI» NpUMEHss]  KOMOWHATOpHMKY,  3aJadd  Ha
BBIUMCJICHUE BEPOATHOCTEH, B TOM YHCIE C
IOMOIIBIO  3JICKTPOHHBIX TaOJMI] B XOze
MIPAKTUYECKOW pabOThI
eomerpuyecka | T'eomerpuueckas OcBauBaTthb NOHATHE reOMETPUYECKOU
ABCPOATHOCTD BEPOSATHOCTD. BEPOSTHOCTH. Pematns 3aga4um Ha
(4 9) Cry4aliHbIN BBIOOD HaXOXXJCHHUE  BEPOATHOCTEH B  OIBITax,
TOYKH W3 (QUTYpBl Ha | HPEACTaBUMBIX  KaKk  BBIOOp  TOYeK U3

IUIOCKOCTH, U3 OTpE3Ka,
U3 OYTUOKPYIKHOCTHU

MHOI'OYTOJIBHHUKA, Kpyra, OTpe3Ka WU IyTr'u
OKPY’)KHOCTH, YHUCJIOBOI'O IIPOMEKYTKa




HcnpITanus
BepnyJm (6 1)

UcneiTanue. VYcnex wu
HeyJaya. Cepus
UCTIBITAHUU 10 MEpPBOTO
ycrexa. WcneiTanus
bepnymu.

BeposiTHOCTH ~ COOBITHI
B CEpUM  HUCHOBITAHUU
bepnymu.

ITpakTuueckas pabora
«cneiTanus bepuynnn»

OcBauBarhb TOHATHUSA: HCTIIBITaHHE,
3JIEMEHTAapHOE COOBITHE B MCIBITAaHUHM (ycIex
U Heyjaua), cepusl UCHBITAHUN, HACTYIJICHUE

epBOTO ycrexa (meynaun), cepus
ucnslTanuil bepryum.

Pemarn 32124 Ha HaXO0XJECHUE
BEPOSATHOCTECH COOBITHII B CEpHUHM HCIIBITAHUI
JI0 TEepBOro ycmexa, B TOM 4YHCIE C
MNPUMEHEHUEM hopmys CYMMBI
reoMeTpUYECKON MPOrpECCUH.

Pemarn 32124 Ha HaXO0XJECHUE
BEPOSITHOCTEH  DJIEMEHTApHBIX COOBITHH B
cepuu HCIIBITAHUH bepnymnu, Ha
HAaXOXXJE€HHUE BEPOATHOCTU ONPENEICHHOTO
YHUCJIa  yCHEeXOB B CEpPUHM  HCIBITAHUM

bepuynnu. U3yuyaTth B XoJe NpaKTHYECKOM
pa6oThl, B TOM YHCIIE C TIOMOIIBIO [U(POBBIX
peCypcoB, CBOMCTBa BEPOATHOCTU B CEPUU
ucneiTanuil beprynnu

Cayuaiinasi
BeJIU4UHA (6 1)

CnyualiHasi BeJIMUMHA U
pacripeneneHue
BEPOSATHOCTEM.
MaremaTtuueckoe
OXXUJAHUE W IHCIICPCHS
cllydallHOH BEJIMYUHBI.
IIpumepst
MaTeMaTHIECKOTO
OXKHUIAaHUS Kak
TEOPETHYIECKOTO

CpCAHCTO 3HAYCHUA

OcBouTh NOHATHSA: CcJIydaliHas BeJIWYHHA,
3HaUYCHNE cllydalHOM BEJIUYNHBI,
pacripeieeHIue BepOSTHOCTEH.

HN3y4uaTh U 00CyKAATH IIPUMEPHI TUCKPETHBIX
U HEMPEPBIBHBIX CIyYalHBIX BEIWYHH (POCT,
BEC YeJO0 BeKa, 4YHCJIEHHOCTL HacCeJICHHS,

Jpyrue U3MEHYUBBIC BEJINYMHBI,
paccMaTpuBaBIIMECs] B Kypce CTaTHCTHKH),
MO/JIENIBHBIX CITy4JalHBIX BEJIMYVH,
CBA3AaHHBIX  CO  CIy4YalHBIMH  OIIBITAMHU

(Opocanre MOHETBI, HUIPAIBHONH KOCTH, CO




BCIIMYUHBI.

Ilonsitue 0
OompIIMIX
Wsmepenue
BEpOsITHOCTEHN
TTOMOTIIBIO
IIpumenenue
OOJIBIIIUX YUCEIT

3aKOHEC
YHUCCII.

C
qacCToT.
3aKOHa

ciy4allHbIM BBIOOPOM H T. IL.).

OcBauBaTh TIIOHATHA MaAaTCMaTHYCCKOC
OXKHUJaHUuC CHy‘IaﬁHOﬁ BCJIUYHNHBI Kak
TCOPETHUICCKOC cpeaHee 3HAYCHHUC,

aucnepcust  ciaydyalHOW — BEJIMYMUHBI  Kak
aHAJOT OUCIIEPCUU YHCIOBOTO Habopa.

Pemath 3aja4u Ha BBIYHCJICHUE
MaTEMaTUYECKOr0 OXWUAAHUS M JUCHEPCUU
JUCKPETHOU ciydalHoOM BEJIMYUHBI o
3aJJaHHOMY pACIpPENEICHUI0, B TOM 4YHCJIE
3a7a4, CBSI3aHHBIX CO CTPaXxOBAaHUEM M JIOTE-

pesiMu.

3HaKOMUTHCS c MaTeMaTUUYECKUM
OXXHJAHHUEM M  JUCHEpPCHEH  HEKOTOPBIX
pacmpeneneHui, B TOM 4uciIe

pacnpeneneHus ciay4yaiiHoi BEJIMYUHBI

«YHUCJIO YCIIEXOB» B CEpPUHU  HCIBITAHUN
Bepaynnmu. MW3ydate dYacToTy COOBITHSA B
MOBTOPSIIONIUXCS  CIyYallHBIX ONBITaX Kak
CIIy4allHy1O BEJIMUYHUHY.

3HAKOMUTBHCSI C 3aKOHOM OOJIbIIMX 4Yucen (B
dbopme bBepuyiun): npu  OOJIBIIOM YHUCIC
ONBITOB 4acTOTa COOBITHS OJM3Ka K €ro
BEPOSITHOCTH.

PemaTtpe 3amaum Ha HU3MEpEeHUE BEPOSATHOCTEH
¢ moMombl dacTtoT. OOCyXkaaTe  poib
3aKOHa OONBImIMX dYHcel B OOOCHOBaHHUU
4acTOTHOT'O meroja U3MEPEHUS
BEPOSATHOCTEM.

OO6cyxmaTh 3akoH OONBIIHX 9YHCET Kak




{0

MPOSIBJICHUE CTAaTUCTUYECKOW YCTOWUYMBOCTHU
B HM3MEHYMBBIX SBJIEHUSAX, POJIb 3aKOHa
OONBPIIMX dYHCENI B TPHUPONIE U B IKU3HHA

yeJoBeKa
O0001enne, [IpencraBnenue JnaHHblX. | IloBTOPATH HM3yyeHHOE W BBICTPAMBATh CHUCTEMY
KOHTPOJb (104)| OrmnucaTtenbHas CTaTUCTUKA. 3HAHW.
BepostHOCT,  CitydaiiHOrO Pemats 3aga4ym Ha NpEACTaBICHUE U ONMCAaHUE
COOBITHS. OneMeHThl | [aHHBIX.
KOMOMHATOPHKH. Pemiate 3agauMm Ha HaXOXXICHHE BEpOATHOCTEH
CiyuaiiHple BelMYMHBI M | COOBITHH, B TOM 4YHCI€ B  ONBITaX C
pacrpeneneHust PaBHOBO3MOXHBIMH 3JEMEHTAPHBIMH COOBITHAMH,

BEPOSITHOCTEH  OOBEIMHEHUS W  IepecedeHHs
COOBITHH, BBIYUCIITE BEPOSTHOCTH B OIBITAX C
CepUSIMU CIy4YailHBIX MCTIBITAHUM

I[Ipu paspaborke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUW JIOJDKHBI  OBITh  YYTCHBI
BO3MOKHOCTH  HCITOJIb30BAHUS  3JEKTPOHHBIX  (IU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB,  SIBIISTIOIIMXCS
y4eOHO-METOAMYECKUMH  MaTepuaiamMu  (MyJbTUMEIUIHBIE  TPOTPAMMBI,  OJIEKTPOHHBIE  YUYEOHUKH W
3aJlaYHUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BHUPTyallbHbIE J1a0OpPATOPHHU, HWIPOBBIE MPOrpPaMMbl, KOJUICKIIUU
nuGpOBBIX 00pa30BaTENIBHBIX PECYpPCOB), HCIOJIB3YEMBIMU Ui OOYYEHHSI W BOCIUTAHUS PA3JIMYHBIX TPYIIII
MOJIb30BaTesCH, NPEIACTABICHHBIMH B DJJIEKTPOHHOM (OU(POBOM) BHIEC U PCAIMIYIONIMMH JIUAAKTHIECKHE
Bo3MokHocTH MKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 O0Opa3oBaHUU.
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