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MNOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«MATEMATHKA»

[Ipumepnast  paboyass  mporpamMma MO  MaTeMaTHUKEe s
o0yJarommnxcs 5—9 KJIaCCOB pa3paboTaHa Ha OCHOBE
denepayibHOTO  TOCYAApCTBEHHOI'O — 00pa30oBaTENbHOI'O  CTaHAApTa
OCHOBHOTO o00mero oOpa3oBaHuss ¢ Yy4E€TOM U COBPEMEHHBIX
MHPOBBIX  TpeOOBaHUW, MPEOBABISIEMBIX K  MaTEMaTHYCCKOMY
00pa3oBaHUIO, W TPAAUIUNA POCCHICKOrO0 00pa3oBaHUs, KOTOPBIC

obecrnieynBaloT OBJIAJICHUE KJTFOUEBBIMHU KOMITETCHUIHSIMH,
COCTaBJISIIOIIIMMHM ~ OCHOBY JUUIsI  HEINPEpPBIBHOTO  00pa3oBaHUsl U
caMOpa3BUTHA, a TaKKe LIEJIOCTHOCTh OOILEeKyIBTYPHOTO,

JIMYHOCTHOTO ¥  IIO3HABATEJIBLHOIO pa3BUTHUS  oOydaromuxcs. B
pabodyeli mporpamMMme YUTeHbI HIeH W nonoxeHus KoHieniuu
pa3BuTus MaTeMaTu4eCcKOro 0oOpaszoBaHHUs B Poccuiickoit
®eneparmuu. B smoxy umdpoBoir TpaHchopmammu Bcex cdep
YEJIOBEUYECKOM NEeSITEIBHOCTH HEBO3MOXHO CTaTh O0Opa30BaHHBIM
COBPEMEHHBIM 4EJI0BEKOM 6e3 Oa3oBoit MaTeMaTU4EeCKOU
MMOJArOTOBKM. Y’Ke B IIKOJIE MaTeMaTHKa CIY>XHT OIIOPHBIM
MPEeIMETOM JUISI M3YyYEHHs] CMEXHBIX JAUCHMIUIMH, a I10CJI€ IIKOJIbI

peabHOM HE0OXOIMMOCTBIO CTaHOBUTCS HETIPEPBIBHOE
oOpa3oBaHue, 4To Tpebyer MMOJTHOIIEHHO M 0azoBoit
061100 pazoBaTebHOMN [MOJIOTOBKU, B TOM 4ucIie u

MaTeMaTH4ecKor. DTo OOyCIOBI€HO TEM, YTO B HAIIM JTHHU PacTET
4HUCI0 TpOo(deccuii, CBSI3aHHBIX C HEMOCPEIACTBCHHBIM MPUMEHCHUEM
MaTeMaTuKu: W B cdepe DHIKOHOMHUKH, ©W B OW3HEce, W B
TEXHOJIOTUYECKUX O0JacTsiX, W Jake B TyMaHUTApHBIX cdepax.
Takum o0Opa3oM, Kpyr IIKOJBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOYET CTaTh 3HAYUMBIM

OpEeIMETOM, PACIIUPSIETCS.

IIpakTHdeckass TOJE3HOCTh MaTEMaTHUKH OOYCIIOBJICHA TEM, 4YTO
e€ TpeaMeTOM SBIAIOTCA (YHIAMCHTAIBHBIC CTPYKTYPBI HAIIETO
MHUpa: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYESCTBEHHBIE OTHOIICHHUS
OT MPOCTEWIINX, YyCBAaMBaeMbIX B HEIMOCPEICTBEHHOM OIBITE, 0
JIOCTATOYHO CJIOKHBIX, HEOOXOIMMBIX UISI pPa3BUTUS HAyYHBIX H
OpUKIaAHbIX uaed. be3 KOHKPETHBhIX MaTeMaTUYEeCKUX 3HaHUM
3aTPyJIHEHO TIOHMMAaHWE TIPUHIIUIIOB YCTPOMCTBA W HWCITOJIH30BaHUS
COBpPEMEHHOM TEXHUKH, BOCHIPUSITHE u UHTEpHpeTauus
pa3HoO0Opa3HOM colMaIbHOM, 9KOHOMHUYECKOM, MMOJUTUYECKON
nHpOpMaIIH, mManod(pdeKTuBHA  TIOBCEIHEBHAs  IpaKTHYECKas



JIesITeNbHOCTh. KakoMy 4YenoBeKy B CBOCH JKM3HM IPHUXOJIUTCS
BBIMOJIHSTH Pacyé€Tbl W COCTABIATh  QJITOPUTMBI, HaXOJIUTh H
NPpUMEHITh  (GOpMyJbl,  BIaAeTh  NPAKTUUECKUMH  NpUEMaMH
FEOMETPUYECKUX HM3MEPEHUW W NOCTPOCHUM, YUTaTh HHGOPMAIIUIO,
MPE/ICTaBICHHYI0O B BHJE TaOJuWI, nuarpamMM H TpaduKOB, >KUTh B
YCIOBHSIX  HEONPEACHEHHOCTH W IOHHUMATh  BEPOSITHOCTHBIN
XapakTep CIIydalHBIX COOBITHIA.

OJHOBPEMEHHO C pacHIMpeHHeM cdep NPUMEHEHUSI MaTeMaTHKU
B COBpPEeMEHHOM oO0miecTtBe BcE Ooiiee BaXHBIM CTAaHOBUTCS
MaTeMaTHYEeCKUH  CTUIIb  MBIIUICHUS, MPOABISIIOINUNCA B
omnpe/ieéHHBIX yMCTBEHHBIX HaBbIKax. B Tpomecce u3ydeHUs
MaTeMaTHKH B apceHal NPUEMOB M METOJOB MBIIIJICHUS UEIOBEKA
€CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HWHAYKOUS W AEIYyKIHS,
000011IeHe W KOHKpETH3alus, aHalu3 M CHUHTE3, KilacCu(UKaIus
U cucTteMmaTtusamus, abcTparupoBaHue u aHajgorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUCHUM, NMpaBUila UX KOHCTPYHPOBAHMS
pacKpbIBalOT MEXaHU3M JIOTHYECKHUX ITOCTPOCHHH, CHOCOOCTBYIOT
BBIpabOTKEe yMeHHsT (OpPMYJIMPOBaTh, OOOCHOBBIBATH M JOKa3bIBAThH
CY>KIAEHHUsI, TEM CcaMbIM pPa3BHUBAIOT JIOTUYECKOE MBIIIJICHHE.
Benymass ponap NpHHAAIESKHAT MaTeMaTHKEe U B (HOPMHPOBAHHUU
aﬂFOpHTMH‘IeCKOﬁ KOMITIOHECHTBI MBIIIJICHU S " BOCIIMTaAaHUU

YMEHUH JIecTBOBATH o 3aJaHHBIM anropuTMam,
COBEPIICHCTBOBAaTh W3BECTHBIE W KOHCTPYHpPOBaTh HOBBIC. B
nporecce pemeHus 3ajlad — OCHOBOMW y4eOHON NesITeIbHOCTH Ha
ypOKax MaTeMaTHKH — pPa3BUBAIOTCA TaKXe TBOpYECKass W

OpUKIagHAasE CTOPOHBI MBITILICHUS.

OOyuyenne wmareMaTuke JaéT BO3MOXXHOCTH pa3BHBATh Yy
00ydYaromuxcsi TOYHYIO, PAallHOHAIBHYIO ¥ HH(OOPMATUBHYIO pEYb,
yMeHHue oTéuparth Hauboee TOAXOSIINE SI3BIKOBBIEC,
CUMBOJIMYECKHE, TpaduyuecKue  CpeacTBa  JJIsi  BBIPAKCHUS
CYXJICHUI W HarJsSAHOTO UXIIPEACTABIICHUS.

HeoOX0MMBIM KOMIIOHEHTOM OOIIei KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHUHU SABJIACTCS 061_[[66 3HAKOMCTBO C METOAaMH IIO3HAHUS
JNIEWCTBUTEIIBHOCTH, MPEJCTAaBIIEHUEe O TIpeaMeTe ¢  MeToJax
MaTeMaTuKU, WX OTJIUMYUH OT METOJOB JPYrMX €CTECTBEHHBIX H
TYMaHUTAapHBIX HayK, 00 OCOOEHHOCTAX MNPUMEHECHHS MaTeMaTHKU
JUIS pelIeHWs] HAyYHBIX H TPHUKIAAHBIX 3amad. Takum oOpasowm,
MaTeMaTudeckoe oOpa3oBaHHME BHOCHT CBO# BKJaa B (OpPMHpPOBAHHC
OOIIEHKYIbTYPHI YeJIOBEKA.

H3ydyeHne MaTeMaTHKH TaKXKe CIOCOOCTBYET ACTCTHYCCKOMY
BOCIIMTAHUIO YCJIOBCKaA, IIOHUMAaHHUIO KpacCcoTbl n n3danuiecrea
MaTeMaTUYeCKUX  PACCYXXIAEHUH,  BOCIHPUATHIO  TI'€OMETPHUUECKUX
(opM, YyCBOCHUIO HlIC CUMMETPUH.
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HEJIM 1 OCOBEHHOCTU U3VYEHUA YUYEBHOI'O ITPEAMETA
«MATEMATHKA». 5-9 KJTACCBI

HpI/IOpI/ITeTHbIMI/I ICJIsIMH o6yquI/151 MaTreMaTHke B 5—9 kiaccax
SABJIAIOTCA:

— ¢dopMUpOBaHHE IEHTPAJIBHBIX MaTeMaTHYeCKHX  IOHSITHH
(uucno, BEJINYHHA, reoMeTpudecKas ¢durypa, IepeMeHHas,
BEPOSITHOCTh,  (YHKIMsI), OOECHEeYMBAIOIIMX IPEEMCTBEHHOCTh U
IIePCIIEKTUBHOCTh MaTEMaTHYECKOro 0Opa3oBaHMs OOYYalOIINXCS;

— TOoABEACHUE OOYyJaromMXCs Ha JIOCTYITHOM IJIsI HUX YPOBHE K
OCO3HAHUIO B3aWMOCBSI3M MaTeMaTUKUM H  OKPYXKAIOIIEro  MHpa,
IMIOHUMAaHUE MATEMAaTHUKUA KaK YacTH OOMIed KyJIbTyphl YCIOBECUYECTBA;

— pa3BUTHE WHTCIUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00ydJarommuxcs, II03HABAaTECIIbHOW aKTUBHOCTH, HCCICIOBATEIIHCKUAX
YMEHUH, KPUTUYHOCTH  MBIIUICHHUS, HHTEpECa K  M3YYECHHIO
MaTEeMaTHKH;

— ¢dopmupoBanue (hyHKIMOHATBLHOU MaTeMaTH4IeCKOi
TPaMOTHOCTHU: YMEHHsSI pACIIO3HABATh TMPOSBICHUSA MAaTEeMaTHUYECKHX
MOHSITUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
CUTYyaIusAX WU NPH U3YUYCHHUH APYTUX YUIEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMYyJIHpOBaTh HX Ha SI3bIKE
MaTeMaTHKH W CO3/aBaTh MaTeMaTHYECKHE MOJICNIH, IPUMEHSTHh
OCBOCHHBIH MaTeMaTHMYEeCKH ammapar Juisi PpelIeHUs IPaKTHKO-
OPHEHTUPOBAHHBIX 3ajad, HHTEPHPETUPOBATH u OLICHUBATH
MTOJIy4Y€HHBIEC PE3yJIHTATHI.

OcHOBHBIC JIMHUU COJEPXXaHMUsI Kypca MaTeMaTHKH B 5—9 kiaccax:

«Ywucna 3 BBIUHCIICHUSD, «Anrebpar» («Anrebpanueckue
BBIPOKECHUSD, «YpaBHEHHUS " HEPABEHCTBAY), «DYyHKIHN,
«'eomerpusi»  («['eomerpnueckne  ¢GuUrypel HM  HUX  CBOMCTBaY,
«H3mepenue T€OMETPUIECKUX BEJIUYUH), «BepositHOCTB u

CTAaTUCTUKa». JlaHHBIE JMHUM pPa3BUBAIOTCS MapaJIeIbHO, KaXJas B
COOTBETCTBHHUC COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHUMO OJHA OT
Apyroil, a BTECHOM KOHTaKTe M B3aumojeiictBuu. Kpome sToro, ux
O0BEeIUHSICT JIOTHYECKasi COCTAaBJISIONIAsl, TPAAUIIMOHHO IIPUCYIIAs
MaTreMaTuKe W TPOHU3bIBAIONIAsi BCE€ MaTeMaTHUYECKHE KypChl H
conepxarensHple  JuHUH. CdopmynupoBanHoe B  DenepalbHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE OCHOBHOrO OOIIero
o0pa3oBaHHUs TpeOoBaHHE «YMETh onepupoBaTh HOHATUSIMHU:
oInpeneneHue, aKcuoma, TeopeMa, J10Ka3aTeNbCTBO; yMEHUE
pacrno3HaBaTh HCTHHHBIE W JIOXKHBIE BBICKa3blBaHUS, IIPUBOJUTH
OpUMEPbl U KOHTPHOPUMEPHI, CTPOUTHh BBICKA3bIBAHUA W OTpPULIAHUS
BBICKA3bIBAHWI» OTHOCHUTCS KO BCEM KypcaMm, a (HOpMHUpOBaHUE

4



JOTHYECKUX YMEHHUH pacmpenensercss IOBCEM TIoxaM OOydeHHs Ha
YpPOBHE OCHOBHOro oOmero oOpa3soBanusa.CoxepxkaHue o0Opa3oBaHMUs,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yJibTaTaM oOCBOeHUsl IIpumepHoit
pabodeli mporpaMMBbl, pacupenenéHHBIM IO TrojaM  OOydYeHwus,
CTPYKTYPHUPOBAHO TaKHUM o00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUTTHATBHBIM BOIIpOCaM oOyuaromuecs obOpalnanuch
HEOJHOKPATHO, YTOOBI OBJAJCHUE MAaTeMaTHYCCKHUMH IOHITHSIMH U
HaBBIKAMH OCYIIECTBIISJIOCH IIOCIIEOBATEIBHO W IOCTYyHAaTEIbHO, C
coONIOICHNEeM  NPHUHIMWIIA  TNPEEMCTBEHHOCTH, a HOBBIE  3HaHMHS
BKJIIOYAJUCh B OOIIyI0 CHUCTEMYy MAaTeMaTHYECKHX IIPEICTABIICHUI
o0yJarommuxcs, pacmupsis # yrayonss e€, oOpasys TpOYHBIC
MHO>KECTBEHHBIE CBS3U.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYEBHOM
[IJIAHE

B COOTBETCTBHUU c denepanbHbIM rocy1apCTBEHHBIM
00pa3oBaTENbHBIM CTaHAAPTOM OCHOBHOTO OOmIEro 0Opa3oBaHUs
MaTeMaTHKasgBIIsIeTCsl 00s3aTeNbHBIM IMPEIMETOM Ha JAaHHOM YypOBHE
obpazoBanusi. B 5—9 kiaccax y4eOHbIH npeamer «MareMaTuka»
TPAAUIIMOHHO M3yYaeTcsi B paMKax CIEAYIOIINX YYEeOHBIX KypCOB: B
5—6 knaccax — kypca «MaremaTuka», B /—9 KjaccaXx — KypCOB
«Anrebpa» (BkITIOUaAst DJIEMEHTBHI CTaTUCTHUKH U TEeopuu
BeposTHocTell) n «['eomerpus». Hacrosimed nporpamMmoii BBOJHUTCS
CaMOCTOSITENIbHBIA y4ueOHBIN Kypc «BeposiTHOCTH U CTaTHUCTHKA».

Hacrosimeit mporpaMMoil  IIpedyCcMaTpUBAceTCsl  BBIACJIECHUE B
y4eOHOM IIJIaHE Ha W3yUYeHHE MAaTeMaTHKH B 5—6 Kjaccax 5 ydeOHBIX
4acoB B HEJENIO B TEUEHHE KAXKJO0ro roja oOy4yenwus, B 7—9 kiaccax 6
y4eOHBIX YacOB B HEJENIO B TEUYEHHE KaXKJIOT0 roja OO0ydeHHs,BCETO
952 yuyeOHbIX Yaca.

TemaTnueckoe IJIAaHUPOBAHHWE YUYEOHBIX KYpPCOB M PEKOMEHIyeMOe
pacupezeneHre y4eOHOTO BpPEMEHM UIsl M3YYCHHsS OTIEIBbHBIX TEM,
MpeJI0KEHHbIE B HACTOAMIEH IporpaMme, HaJo paccMaTpUBaTh Kak
MMPUMEpPHBIE OPUEHTHUPHI B MTOMOIIF COCTABUTEIIO aBTOPCKON pabouei
MporpaMMbl M TIPEKJIE BCEro YUHTEI0. ABTOp paboueil mporpaMmbl
BIIPaB€ YBEJIMYWUTH WM YMEHBIINTH MPEIT0KEHHOE YHUCIIO YYeOHBIX
JyacoB Ha TeMy, UYTOOBI yriIyOWThCS B  TeMaTHUKy, Ooiee
3aMHTEPECOBABIIYI0  yYYE€HUKOB, WM  HANpaBUTh  yCUIHUS  Ha
pPEeoJI0JICHUE 3aTpyAHECHUH. Jonyctumo TaKXe JIOKQJIbHOE
mepepacupeieliecHue ©  I[IepPecTaHOBKA  DJIIEMEHTOB  COJIEp KaHUs
BHYTPH J@aHHOTO Kjacca. KoJIM4ecTBO  MPOBEPOUYHBIX  padoT
(TeMaTUYECKNIM HTOTOBBIM KOHTPOJIb KauyecTBAa YCBOCHHUS y4eOHOTO
Marepualia) U UX THUIO (CaMOCTOSITeIbHbIE W KOHTPOJIbHBIE PabOTHI,
TECThI) OCTAIOTCS HAa YCMOTpPEHHE yuHTessl. TakKe y4dWTeslb BIpaBe
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YBEJIIMYNUTHh WM YMEHBUIUTH YHCIO YYEOHBIX YacOB, OTBEASHHBIX B
[IpumepHoii paboueidi mnporpamme Ha o00oOIIEeHHE, TOBTOPEHHE,
chcTeMaTH3alyio 3HaHMK  oOydarommxcsi. EnWHCTBEHHBIM, HO
NPUHLOHAIHAIGHO  BaXXHBIM  KPUTEPHEM,  SBIICTCS  JTOCTHIKCHHE
pe3ysbTaToB OOyYeHUs, yKa3aHHBIX B HACTOSAIIECH Hporpamme.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IIPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMA

OcBoeHHe y4eOHOTro npeaMeTa «MaremaTuka» HOJIKHO
oOecrieunBaTh  JOCTIDKEHHE Ha  ypOBHE  OCHOBHOTO  OOIIEro
00pa3oBaHHsl  CICAYIOIIUX  JIMYHOCTHBIX,  METANPEIAMETHBIX U
MPEAMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATEI

JInaHOCTHBIE  pEe3ynbTAaTBl  OCBOCHMSI  IMPOrpaMMBl  y4eOHOTO
npeaMeTra «MaTemMaTuka» XapaKTepU3yHOTCS:

HanI/IOTPI‘{CCKOG BOCITMTAHUC:

MIPOSIBICHUEM HHTEpeca K MPONLIOMY B HACTOSIIEMY POCCUUCKOH
MaTeMaTHUKH, ILIEHHOCTHBIM OTHONLICHHEM K  JOCTHOIKECHHUSIM
pOCCUMCKUX  MAaTEMAaTUKOB W  POCCHUMCKON  MaTeMaTH4YECKOU
ITKOJIBI, K WCIIOJIB30BAaHUIO ITHUX IOCTHKCHUI B JIPYTrHUX HayKaxX H
OpUKIagHbIXChepax.

Fpamaﬂcxoe A JYXOBHO-HPABCTBCHHOC BOCIIMTAHHUC:

TOTOBHOCTBIO K BBIIOJIHEHHIO O0OsS3aHHOCTEH rpaxxagaHuHa U
peanu3anyMu  €ro mnpaB, MOPEJACTaBICHUEM O MaTeMaTHYECKUX
ocHOBax (YHKIIMOHUPOBAHHSI PA3JIMYHBIX CTPYKTYp, SIBJICHHH,
npouenyp TpPaXJaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI W Tp.);
TOTOBHOCTBIO K OOCYXXICHHIO STHYCCKHUX IIPOOJIEM, CBSI3aHHBIX C
IPaKTUYCCKUM TMPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HaHHUCM
Ba>XHOCTH MOPAJbHO-3TUYCCKUX IIPUHIIUIIOB B ACATCIIBHOCTHU
Y4€HOTO.

Tpynosoe BocnuTanue:

YCTaHOBKOM Ha AaKTUBHO€ Y4YacTUE€ B PELICHUU MIPAKTUYECKUX
3a7a4  MAaTeMaTU4YeCKOM HAIpPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTHU
MaTeMaTH4YeCcKOoro oOpa3oBaHUs Ha TMPOTSHKEHUHW BCEH KU3HU  JUIS
ycnenrHod — NMpo(ecCHOHAIBHON  JESTeIbHOCTH W Pa3BUTHEM
HEOOXOAMMBIX YMEHHI; OCO3HAaHHBIM BBIOOPOM ¥ TOCTPOCHUEM
WHAUBHIYAIBHOH TPaeKTOpPUU OOpa30BaHUsS M >KMU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTEH.

DCTeTHYECKOe BOCIHTAHHE:

CHOCOOHOCTBEO K  OMOUMOHAJBHOMY H  3CTETHUYECKOMY
BOCIIPUATHIO  MaTeMaTHYeCKHX OOBEKTOB, 3aaad, pCUICHUH,
paccy)KJIeHI/Iﬁ;yMeHHIO BUACTh MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH
B HCKYCCTBE.



HEHHOCTI/I Hay4YHOT'O IMO3HAHHUA:

OpueHTanuel B JesTEJIbHOCTU Ha COBPEMEHHYK CHCTEMY
Hay4YHBIX MPEACTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
4eJ0BEKa, MPHUPOABI M OOIMIECTBAa, MOHMMAaHHEM MaTeMaTHYECKOU
HayKH Kak c¢epbl YeJIOBEUYECKON JSSITEeIbHOCTH, OTalloB €&
pa3BUTHAM 3HAYMMOCTH [UISI Pa3BUTHUsI LUBUIN3ALHNN; OBJIAJECHUEM
SI3BIKOM MAaTEMaTHKH U MAaTE€MaTHYECKOU KYJIbTYPOiH Kak CpPEICTBOM
TMO3HAHUSA MHUpa; OBJIaJICHUEM MPOCTEHIITUMHU HaBBbIKaMU
HCCIEeN0BAaTENbCKON eI TEeIbHOCTH.

dusnueckoe Bocruranue, GopMUpPOBaHHE KyJIbTYpPBI 37I0POBbS U
SMOIMOHAIBLHOTO OJIArONOIydns:

TOTOBHOCTBIO TIPUMCHITH MaTeMaTHYECKHE 3HAHUS B HHTEpecax
CBOETO 3J0POBBs, BEICHHUs 30pPOBOro oOpaza »KHU3HU (340pOBOE
NMUTaHHe, cOAaJTaHCUPOBAHHBIM PEXHUM 3aHIATHM M OTAbIXA, pEeTyJIsipHas
(pusmueckas aKTUBHOCTH); c(hOpMHUPOBAHHOCTHIO HaBBIKA
pednexcun, mpuzHaHHEM CBOETO IIpaBa Ha OLIMOKY M TaKOro JXe
npaBa Ipyroro 4eiaoBeKa.

DKOIOTHYECKOE BOCIHUTAHHE:

OopHUeHTalMell Ha NpPHUMEHCHHWE MaTeMaTHYCCKHUX 3HAHHWI UIst
peumieHus 3agad B O00JACTH COXPAHHOCTH OKpY’Kalolleill cpensl,
IUTAHUPOBAHUSI MTOCTYNKOB M OLEHKH WX BO3MOXXHBIX IOCJIECICTBUH
IUTsl OKPY’KaoIIeH cpelnbl; OCO3HAaHHMEM TIJI00aIbHOrO XapakTepa
SKOJIOTHYECKHUX MPOOIEeM H IMyTeH UX pPEeIICHUS.

JIngnOCTHBIE Pe3yJIbTaTHI, 06CCH€‘II/IBaIOH.[I/I€ aJlaliTaliuio 06yqa10meroc;{ K
HU3MCHAOIIUMCA yCIOBUAM COIMABHOMI 1 HpI/IpO,I[HOﬁ CpeCAbI:

FOTOBHOCTBKO K [JEHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH,
MOBBILICHUIO YPOBHSI CBOEM KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO
JIeSITeIbHOCT, B TOM YHCI€ YMEHHUE YUHUThCS Yy JPYTHX JIOAEH,
nproOpeTaTh B COBMECTHOM AEATEILHOCTH HOBBIC 3HAHUS, HaBBIKU H
KOMIIETEHIIMU U3 OIBbITA APYIHX;

HEOOXOAMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHMI, B TOM 4YHCIIE
(hopmynmpoBaTh HAEH, MOHSTHS, TUIOTE3bI 00 OOBEKTAaX W SIBJICHHSIX,
B TOM 4YHCJIE paHee HE M3BECTHBIX, OCO3HABaTh JCQUIUTHI
COOCTBEHHBIX 3HAaHMW M KOMIIETEHTHOCTEH, IUIAHHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYyaluIo,
BOCIIPHHAMATH CTPECCOBYIO CHTyaIUI0 KaK BBI3OB, TPEOYIOMHH
KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE pEIICHUs U AelCTBHUS,
popmynuposarts u OLCHUBATb  PUCKHU u HOCIEACTBUS,
(GopmupoBaTh ONBIT.



METAIIPEAMETHBIE PE3VJIbTATBI

MeTtanpenMeTHble  Pe3yJbTaThl OCBOCHHS MPOrpaMMbl  yu4eOHOIo
npeaMera «Matemaruka» XapaKTePU3YIOTCS OBIIaICHUEM
VHUBEPCATbHLIMU — HO3ZHAGAMENAbHBIMU  OCUCMBUAMU, YHUBEPCATLHBIMU
KOMMYHUKAMUGHBIMU OCUCTNUAMU U YHUBEPCATbHLIMU PESYNAMUCHBIMU
oeticmeusimu.

1) Vuugepcanvnvle — nosmasamenvhvle — Oelicmeus — 0becneyusaiom
Gopmuposanue  6a306bIX  KOSHUMUBHBIX — NPOYECCO8  OOYUAIOUUXCA
(oceoenue  MemoOo8 NO3HAHUA  OKpYICAOWe2o — Mupa;  npumeHeHue
JI02UYecKUx, — UCCIe008AMENbCKUX — onepayuti, — ymenui — pabomamsv ¢
uHpopmayuet).

ba3zoBrie noruyeckue HCﬁCTBHﬂZ

— BBISIBIISITH M XapakTepHU30BaTh CYMIIECTBEHHbIC MPU3HAKHU
MaTEeMaTUYCCKUX 00BEKTOB, MOHSITUH, OTHOIICHUN MEXIY
MMOHSITUSIMUA; (POPMYITUPOBATH OIpeaeICHUs TIOHSITHH;
yCTaHaBJIMBATh CYIIECTBEHHBIN IMPHU3HAK KiIacCU(UKAIIUH, OCHOBAHUS
Jutst OOOOIIEHHSI 1 CPAaBHEHUsI, KPUTSPUN IIPOBOJMMOIO aHaIn3a;

— BOCIIPUHHUMATb, opmynmpoBaTh " peoOpa3oBBIBATH
CY)KJIEHMS: YTBEpPAMTEIbHBIC M OTpHUIATENIbHbIC, €IUHUYHBIC, YAaCTHBIC
U 00I1IHEe; YCIIOBHBIE;

— BBISIBIISITh MaTe€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npoTuBopeunst B (GakTax, JTaHHBIX, HAOJIOJCHUSX M YTBEPKIACHUSIX;
nmpenjaratb KpPUTEPUHU JUIA  BBISIBJIGHHS 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUMI;

— nenaTh  BBIBOJABI C  HCIOJIB30BAaHHMEM  3aKOHOB  JIOTHKH,
JIETYKTUBHBIXM WHIYKTUBHBIX YMO3AKIIIOUCHUH, YMO3aKIIOUEHUH IO
aHAJOTHH;

— pa3OupaTh JoOKa3aTeNbCTBA MaTEMAaTHYECKHX YTBEpP)KICHHUH
(mpstMBIe U OT MPOTHUBHOI'O), MPOBOIUTH CAMOCTOSTEIBHO HECIIOXKHBIC
JI0Ka3aTeJIbCTBA MaTeMaTHYeCKUX (haxToB, BBICTpanBaTh
apryMeHTaIlnIo, MIPUBOIUTH MIPUMEPHI u KOHTPHPHUMEPEIL;
000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS,

— BBIOMpaTh CcHoco0 pemieHus yd4eOHOH 3ajaun  (CpaBHHUBATH
HECKOJIBKO BapHMaHTOB pEIICHUs, BBIOMpaTh Hanbosiee IMOIXOISIINIC
YIETOM CaMOCTOSITEIIBHO BBIACIICHHBIX KPHUTEPHEB).

Ba3oBrie nccienoBaTenbckue NEHCTBUS:

— HCIIOJIb30BaTh BOIPOCHI KAaK HCCIEI0BATEIbCKUI HHCTPYMEHT
MMO3HaHUs; (OPMYJIHUPOBATH BOIPOCH], (UKCHUPYIOIIHE IIPOTHBOpPEUHE,
mpoOJieMy, CaMOCTOSTEIbHO YCTaHABIMBAaTh MCKOMOE W JaHHOE,
(opmupoBars runoresy, apryMeHTHPOBATh CBOIO ITO3WLIMIO, MHCHHE;
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— MPOBOJIUTH IO  CAaMOCTOSITCJILHO  COCTaBJICHHOMY  IUIaHY
HCCJIOKHBIHI SKCIICPUMCHT, HEOOIBIIOE HCCJICIOBAaHUC o
YCTAaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYCCKOTO 00BEKTA,
3aBHCUMOCTEH 0OBEKTOB MEXIy COOOM;

— CaMOCTOSITCILHO (hOPMYJITUPOBATH OOOOIICHUS W BBIBOJBI IO
pe3yibTaram MpOBEAEHHOIO HAOIIOICHUSI, HCCICAOBAaHUsS, OLICHUBATH
JIOCTOBEPHOCTh MOJIYUYCHHBIX PE3yJbTaTOB, BBIBOJOB U 00OOIICHUIL;

— MMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIEcca, a TaKKe
BBIJIBUTATh IPEIAIOI0KEHUSI O €r0 Pa3BUTUH B HOBBIX YCJIOBHSIX.

Pabota ¢ nadopmarmeii:

— BBISIBJIITH  HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(MOpMAINH,
JIaHHBIX, HEOOXOMMMBIX JUIsl PELICHUs 3aJ1auu;

— BBIOMpATH, AHAJIM3UPOBATh, CHCTEMaTU3UPOBATh u
WHTEPIPETUPOBAaTh  MH(DOpMALMIO  pa3iIMYHBIX BHAOB H  dopM
MIPEICTABIICHHUSI;

— BBIOMpPATH hopmy MpeaCTaBICHUS nHbopMan u
WJUTIOCTPUPOBATh pellacMble 3aJadd CXeMaMH, JuarpamMmMaMy, HHOW
rpaduKON U NX KOMOWHAIIHSIMU;

— OLICHUBATh  HANE&KHOCTh  HMH(OOPMALMH MO  KPUTEPHSIM,
MIPEIOKCHHBIM YUIUTEJIeM WM chopMyITMpPOBaHHBIM
CaMOCTOSITEIIEHO.

2) Vhusepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeusi 00ecneuusaion
CHOPMUPOBAHHOCIL COYUATLHBIX HABLIKOG 00YYAIOWUXCAL.

OO01eHue:

— BOCIIPUHHMMATh M (OPMYJIHNPOBATH CYXKICHHS B COOTBETCTBHHU C
YCIIOBUSIMM M ULEJISIMHA OOIIEHUsSI; SICHO, TOYHO, I'PAaMOTHO BBIPaXaTh
CBOKO TOYKY 3p€HHA B YCTHBIX U TIUMCBMCHHBIX TCKCTaX, JAdaBaTb
MOSICHEHMS 10 XOJy pEHIeHMs 3aJadd, KOMMEHTHPOBATH ITOJyYEHHBIA
pe3yJIbTart;

— B XO0JIe OOCyXJeHHs 3aJaBaTh BOMNPOCHI II0 CYIIECTBY
o0cyXJ1aeMOl TeMbI, NMPOOJIEMBI, pelIaeMoi 3aaadd, BBICKA3bIBATh
nJacH, HaAICJICHHBIC Ha ITIOHUCK PECIICHUA, COITIOCTABJIATH CBOH
CYXKIECHUSA c CYXICHUAMHU ApYTHUX Y4YaCTHUKOB auaiora,
0OHapy>KHMBATh pa3JIMUHe M CXOJICTBO IMO3ULHH; B KOPPEKTHOU dopme
(opmynnpoBaTh pazHOrIACHUs, CBOU BO3PAKECHMUSI;

— NPEeACTaBISITh PE3ydAbTaThl pPELISHMUs 3ajJadyd, >SKCIEepUMEHTa,
HWCCIEIOBAaHUsA, TNPOEKTa;  CaMOCTOSTENIbHO  BBIOMpaTh  ¢dopMmar
BBICTYIUICHHSI C y4€TOM 3amad TMPE3eHTAllMd H  O0COOEHHOCTEH
ayJIUTOPHH.

CoTpyAHUYECTBO:
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— TIIOHHMaTh M HCHOJIF30BaTh IPEUMYIIECTBAa KOMAaHIHOW H
WHIUBHUIYaJIbHON paboTHI npu pemeHnn y4eOHBIX
MaTeMaTHYEeCKUX 3ajiay;

— T[pUHUMATh [eJIb COBMECTHOW IESTCIBHOCTH, IUIAHHPOBATh
OpraHM3alli0 COBMECTHOW paboThl, pacmpeiessiTb BHABL paboT,
JIOTOBapHUBaThCs, 00CYKIaTh MPOIECC M pe3yibTaT padoThl; 0000marh
MHEHUSI HECKOJIBKUX JIFOIICH;

— ydJacTBOBaTh B TPYyNIOBBIX (opMax paboTel (00CYKICHHUS,
00MEH MHEHHSIMH, MO3TOBBIC IITYPMbI U Jp.); BBIMOJIHATH CBOI YacTh
paboThl ¥ KOOPAWMHHUPOBATH CBOM [EUCTBHSI C JAPYTHMH YICHAMH
KOMaH/IbI, OL[CHHUBATh Ka4deCTBO CBOErO BKiIana B OOLIMI MPOAYKT I1O
KpUTEpUsiM, CHOPMYITHUPOBAHHBIM YYACTHHKAMH B3aHMOJCHCTBHS.

3) Vuusepcanvhvie pezynamugnvie oelicmesus obecneuusaiom
Gopmuposanue cMbICIO08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOE JUYHOCHIL.

Camoopranu3anus:

—  CaMOCTOSITEJIbHO COCTaBIIAThH IUIaH, aJITOPUTM DPELICHHS 3aJauu
(nmm ero YacTh), BBHIOMpATh CIOCOO pEmICHHS C YYETOM HMMCIOIINXCS
pEeCYypcOB M COOCTBEHHBIX BO3MOXXHOCTEH, aprymMeHTHPOBaTh U
KOPPEKTUPOBaTh BapUaHThl pPEHICHHI ¢ y4€TOM HOBOW HMH(pOpMAIUU.

CaMOKOHTPOJIb:

— BJIQJECTH CIIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJSI Ipoliecca
U pe3yJibTaTa pelIeH!us] MaTeMaTUIeCKOH 3a/1a9u;

— TIpenBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IIPH
pelIeHun 3aJa4dd, BHOCHTH KOPPEKTHUBBI B JESITEIHHOCTH HAa OCHOBE

HOBBIX 00CTOSITENBCTB, HalIeHHBIX OIINOO0K, BBISIBJICHHBIX
TPYAHOCTEH;
— OLICHUBATh COOTBETCTBHUE pe3yibTaTta JeSITEJIBHOCTHU

IMOCTABJICHHOMN 1€ U YCJIOBUSIM, OOBSICHSATH NPUYHUHBI JTOCTHIKCHHUS
WIN HEJOCTWIKSHUsI IIeJIM, HaxOIWTh OINOKYy, JaBaTh OLEHKY
MIPUOOPETEHHOMY OITBITY.

[TPEJAMETHBIE PE3VJIbTATDI

[IpenmerHble  pe3ynbTraThl  OCcBOeHUs  lIpumepHoit  pabouei
MporpaMMbl 110 MaTeMaTHKE MPEACTaBJICHbI 10 rojaM OOy4YeHHs B
CIeNYIONNX pa3aeiax IpOorpaMMBI B paMKaX OTIEIBHBIX KypCOB: B
5—6 kjaccax — Kypca «Maremartuka», B /—9 kilaccax — KypCOB
«Anredpay», «I'eomeTpusi», «BepoITHOCTP M CTATHUCTUKA.

Pa3BuTHe nOrMYecKkux IpeACTaBICHUH W HABBIKOB JIOTHYECKOTO
MBIIJICHUS OCYHIECTBIISISTCS Ha NMPOTSDKEHUU BCEX JIET OOy4YeHHUS B
OCHOBHOM IIIKOJIE B  paMKaxX BCEX HA3BaHHBIX  KYpPCOB.
IIpenmosmaraercsi, 4YTO BBITYCKHHMK OCHOBHON IIIKOJIBI CMOJKET
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CTPOUTH BBICKA3bIBaHUSA u OTpHUILIAHUS BBICKA3bIBAHUH,
pacno3HaBaTh HCTUHHBIC M JIOKHBIE BBICKAa3bIBaHUS, IPHUBOJAUTH
OpUMEpbl U KOHTPIPUMEPHI, OBJAJEeT MOHATUSMU: OIpEeIesICHHUE,
aKcuoMa, TeopeMa, J0Ka3aTeJIbCTBO — W HAYYHUTCSI HCIIOJIB30BaTh
WX TIPY BBIIIOJTHEHUHN YYEOHBIX M BHEYUYECOHBIX 3aaad.
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MMPUMEPHASL PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCBI

LEJIM N3YYEHMSA YUEBHOI'O KYPCA

[IpropUTeTHBIMH LEIIMH OOyYeHUs] MaTeMaTHKe B 5—6 Kkiaccax
SIBJISTEOTCSI:

— TpOmOJDKeHHE (POPMHUPOBAHUS OCHOBHBIX MaTEMaTHYCCKHX
MMOHSATUI (uucno, BCJIMYHHA, reoMeTpuYecKas ¢durypa),
00eCIeYnBaroInX MIPEeMCTBEHHOCTh u MEePCIEKTUBHOCTD
MaTEeMaTHYSCKOT0 00pa30BaHus OOYJAIOIIUXCSI;

—  pa3BUTHC WHTCIUICKTYaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH
00ydarommuxcsi, IM03HABATEIbHON  AKTUBHOCTH, HCCIICAOBATEIHCKUX
YMEHU, HHTEpPEeCca K U3yUYCHUIO MaTEeMAaTHKH;

— mojJBefeHHEe OOYYarolMXCsl Ha JAOCTYIHOM Ui HHUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTEMAaTHKU U OKPYXKAIOIIEro MHUpA;

— ¢dopMmupoBaHue byHKIIMOHATBHOM MaTeMaTU4eCKOH
rPaMOTHOCTH: YMEHHsSI pPaclo3HaBaTh MAaTEMaTHUYECKHUE OOBEKTHI B
pealbHBIX JKU3HCHHBIX CUTYaIUsIX, IPUMCHSITh OCBOCHHBIC YMCHHUS JJIs
pClLICHUsT TMPaKTUKO-OPUCHTUPOBAHHBIX 3aJad, HWHTCPIPECTUPOBATH
MMOJIyYCeHHbIE pe3yJbTaThl W OIEHUBATHh HUX Ha COOTBETCTBHUE
MPaKTUYESCKON CUTYAIUH.

OCHOBHBIC JIMHUU COJIEp>KaHUs Kypca MaTeMaTHKH B 5—6 kitaccax
— apudmMeTHdeckas W TEOMETPHYESCKas, KOTOPHIC pPa3BHBAIOTCSI
mapajjielIbHO, KakJgas B COOTBETCTBHH C COOCTBEHHOW JIOTHKOM,
OJTHAKO, HE HE3aBHCHUMO OJHAa OT JPYyroi, a B TECHOM KOHTAaKTe U
B3aUMOACUCTBUU. Takxke B Kypce MPOUCXOIUT 3HAKOMCTBO C
SJIEMEHTAMHU anreOpbl U OIHUCATEIBHON CTATHUCTHKH.

N3yyenne  apudpMeTHYECKOro MaTepuaja  Ha4MHAaeTcs  COo
CHUCTeMaTH3allMd M Pa3BUTHUS 3HAHWM O HaTypaJIbHBIX YHCIAX,
MOJIy4eHHBIX B HadanbHOU mikosie. IIpu 3TOM coBeplIeHCTBOBaHHE
BBIYMCIIUTEIIFHON TEXHUKH W (POPMHPOBAHHWE HOBBIX TEOPETHUECKUX
3HaHWH COYeTaeTCs C pPa3BUTHEM BBIUUCIUTEIBHON KYJIbTYypBI, B
YAaCTHOCTH C OOyYEeHHEM MpPOCTEHINNM NpuéMaM MPUKUJKHA U OLEHKH
pe3yIbTaToB BBIYHCIICHUI. W3zyuenne HaTypaJIbHBIX qHCe
MpoIoJDKaeTcss B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMH ITOHSITHSIMH
TEOPUH AEITUMOCTH.

Jpyroit KpynHbIid OJIOK B COAEpKaHMH aprU(PMETHUSCKON JIMHUA —
910 Apodou. Hauano m3ydeHUs: OOBIKHOBEHHBIX M JIECATUYHBIX JPOOeCH
OTHECEHO K 5 KJlaccy. DTO MEPBBIA dTalm B OCBOSGHUH JpoOei, Korma
MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMM, MOHSTUSIMHU TEMBI.
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IIpu sTOM paccMoOTpeHHE OOBIKHOBEHHBIX JpoOei B ITOJTHOM OO0BEME
MPEIIIECTBYET HM3YUYCHHIO JECSITUYHBIX ApoOeil, 4ro ueiiecooOpa3sHo
C TOYKH 3PEHUsS JIOTUKU HU3JIOKEHUsI YMCIIOBOI JIMHUM, KOTrJa IpaBuiia
JEUCTBUM C JECATHUYHBIMH JPOOSIMH MOXHO OOOCHOBAThH YK€
HU3BECTHBIMH aIropUTMaMH BBITIOJTHEHUSI nercTBuit c
OOBIKHOBEHHBIMH JAPOOSIMU. 3HAKOMCTBO C JIECSTHYHBIMU JpOOsIMHU
pacMpUT  BO3MOXHOCTH Ul IOHHUMAaHHUSA  OOYydJalOIMMUCS
MPUKJIAJHOTO TMPUMEHEHHs] HOBOH 3amucH TIpHU HW3YYECHUH JPYTHX
MpEeIMETOB M MpH MpaKTHYEeCKOM wucnoib3oBanun. K 6 kmaccy
OTHecEH BTOPOW »HTalm B WIYYCHHUH Jpo0e#, Tae NPOUCXOIHUT
COBEPIICHCTBOBAHME  HABBIKOB CpPAaBHEHHS U  IIpeoOpa3OBaHUs
pooei, OCBOCGHHE HOBBIX BBIUYHMCITUTEIIBHBIX aJITOPUTMOB,
OTTa4YyMBaHHUC TCXHUKHN BbI‘{HCHCHHﬁ, B TOM YHUCIIC 3HAYCHUN
BBIPOKEHUM, COAEP)KAIIUX U OOBIKHOBEHHBIC, M JECATHYHBIC IpOOH,
YCTAHOBJICHHUE  CBsI3€Hd MEXJIy HHUMH, pPacCMOTPEHHUE HPUEMOB
pemieHus 3agad Ha Japobu. B Havame 6 Kilacca MPOUCXOIUT
3HAKOMCTBO C IIOHSTHEM IIPOIICHTA.

OCO6eHHOCTLIO N3YyYCHUA ITOJIOXKHUTCIIbHBIX n  OoTpUUIaTCIbHBIX
YpCceNl SIBISETCA TO, YTO OHU TaKXe MOTYT paccMaTpHUBaThCsl B
HECKOJIbKO »dTanmoB. B 6 kiacce B Hayajne UW3y4YEHUS TEMBbI
«ITonmoxxurenbHbBIC U OTPUIATCIIBHBIC YHUCIA» BBIACIACTCA IMOATEMA
«Ilensie umucna», B paMKax KOTOPOIl 3HAKOMCTBO C OTPHUIATEIbHBIMHU
qyucjiaMHu H Z[ef[CTBPIfIMPI C TIOJOXUTCIIbHBIMU W OTPHUIATCIbHBIMU
YHCJIaMU TPOMCXOJAUT HA OCHOBE COJAECPXKATEJIBHOTO MOAXO0Ja. ITO
MO3BOJIIET HA  JOCTYIHOM  YPOBHE IO3HAKOMHUTH  yYallUXcCs
OPaKTUYICCKHU CO BCEMU OCHOBHBIMH IIOHATUAMHU TEMBI, B TOM 4YHUCJIC
M C T[OpaBWIaMHd 3HAaKOB TIPH  BBINIOJHEHUH apUPMETHUECKUX
neiictuil. M3yueHne parmoHAIBbHBIX YHCENI HA 3TOM HE 3aKOHYHTCS,
a OyJeT NpOAOJDKEHO B Kypce anredOpsl 7 Kjacca, 4YTO CTaHeT
CIEIYIOIIMM TIPOXOJIOM BCEX NPHUHIUIIHAIBHBIX BOIPOCOB, TEM
caMbIM paszJleJICHue TPYAHOCTEH oOjerdaer BOCHPHUATHE MaTepHala,
a  pacmpeneileHHE BO  BPEMEHH  CIIOCOOCTBYET  MPOYHOCTH
MMpUOOpETaeMBbIX HABBIKOB.

I[Ipn o0OydeHHM peENIEHHI0O TEKCTOBBIX 3adad B 5—06 Kiaccax
HCTIOJIB3YIOTCST  apudMeTHyeckue npuEMbI pemieHus. TeKcTOBbIE
3aJa4yu, peuracMbIC IIpU 0Tpa6OTKe BBIYHCIUTEJIbHBIX HABBIKOB BS5—
6 Kiaccax, paccCMaTpHBAIOTCsS 3aJa4yd CISAYIOIINX BHJIOB: 3aJadd Ha
JIBHKEHHE, Ha 4acTH, Ha MOKYTIKH, Ha pabory "
OPOU3BOAUTCIIPHOCTh, Ha MPOICHTHI, Ha OTHOWICHHUSA W MPOIIOPLINHA.
Kpome Toro, obyuaromirecs 3HAKOMATCS C MpUEMAMHU pEIIeHUs 3a7ad
nepebopoM  BO3MOXKHBIX  BapHaHTOB,  ydarcss  paboTaTb ¢
nHbopMaIrue, npejcTaBlIeHHol B Gopme TabiuI WM JTHarpamm.

B ITpumepHoit paboueit nporpamme NIPELyCMOTPEHO

14



(opmupoBanme MPOTICIEBTUUCCKUX anredpandaecKnx
npencraBiieHui. BykBa Kak  CHMBOJ  HEKOTOPOTO  4HCiIa B
3aBUCHMOCTH OT MaT€MaTHYE€CKONOKOHTEKCTa BBOJMUTCSI TOCTEIICHHO.
BykBeHHass CHMBOJIMKAa IIHMPOKO HCIOJB3YETCSI IPEXKAE BCETO IS
3aMUCcH OOMMX YTBEPXKIACHUM M NPEUIOKEHUN, (POpMyJI, B 4aCTHOCTH
JUIS  BBIYUCIICHUSI  T'€OMETPMYECKMX  BEJIMYUH, B  KadeCTBE
«3aMEeCTHUTENs» 4YHCIa.

B kypce «MaremaTtukm» 5—6 KIIacCOB IIpEICTaBJICHA HaTIsSIHAsS
TeOMETpHs, HAIpaBJICHHAsl Ha pa3BUTHE OOPa3HOrO MBINIICHHUS,
IIPOCTPAHCTBEHHOT'O BOOOPaKeHUsI, M300Pa3UTEIIBHBIX YMEHUI. DTO
B@XHBIM dTal B W3YYEHHU T'€OMETPHH, KOTOPBIH OCYIIECTBISIETCS
Ha HarJSITHO-NMPAKTHUYECKOM YPOBHE, OIMPAETCs Ha HAarjsgHO-
oOpa3HOE MBINUICHUE OOyYaromuXcsi. bojbinas poJjib OTBOIUTCS
IPAaKTUUECKOU JEsITENbHOCTH, OIIBITY, 3KCIIEPUMEHTY,
MozaenupoBaHnuio. OOydaromuecs 3HaAKOMSITCS C T'€OMETPHYSCKUMU
(purypamm Ha INUIOCKOCTH W B NPOCTPAHCTBE, C HMX IPOCTEHIIMMU
KOH(pHUTypalusiMA, ydaTcs H300pakaTh WX Ha HEJIWMHOBAHHOW H
KJIeT9aTOl Oymare, paccMaTpUBAaIOT HX NPOCTEHIHE cBoicTBa. B
MIpoIecce W3YYCHHUs HArJSITHOW T€OMETPUH 3HAHUSI, ITOJIyYCHHBIC
Oo0ydaroIMMHUCsT B HadaJlbHOW IIKOJIE, CUCTEMAaTU3UPYIOTCS U
pacUIUpSIFOTCSI.

MECTO VYEBHOI'O KYPCA B YUEBHOM I1JIAHE

CormacHo ydyeOHOMY TIulaHy B 5—6 Kjaccax H3ydaeTrcs
WHTCTPUPOBAHHBIN TIpenMeT «MaTeMaThka», KOTOPBIA BKIIIOYACT
apudMeTHYeCKHl MaTepHall U HarJSIHYI0 T'€OMETPHUIO, a TaKkKe
MPOIEACBTUYECKHNE CBEJIEHUSI W3 alreOpbl, 3JIEMEHTHI JIOTUKU H
Hadajia OMUCaTeIbHON CTaTUCTHKU.

V4eOHBIN TJIaH HA U3yYeHHWE MaTeMaTUKH B 5—6 Kjaccax OTBOJUT
HE MeHee 5 ydeOHBIX 4YacoB B HENEII0 B TEUEHHE KaXXJOro rojaa
oOyuenusi, Bcero He MeHee 340 ydeOHBIX HacoOB.

COJEPXXAHME YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHMS)
5 knacc

Hamypanvnvie yucna u Hyao

Harypansaoe wuwncmo. Psa HaTypampHbix uncen. Ywucmo 0.
H300pakeHne HATypaJIbHBIX YHCEN TOYKAaMH Ha KOOPIMHATHOM
(uncioBON) MPSMOH.

ITosunmonHast cucrema cuucieHus. Pumckas Hymepanus Kak
MMpUMEp HEMO3UIIMOHHON CHUCTeMBI CUHcieHHs. JlecaTudHas cucteMma
CUMCJICHHUS.
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CpaBHeHHE HATypajdbHBIX YHCEJ, CpaBHEHHE HATyPaJIbHBIX YHCEI
¢ Hyném. CriocoObl cpaBHeHUs. OKpYTriICHUE HATypajlbHBIX YHCEI.

CrnoxeHrue HaTypaldbHBIX YHCEJ; CBOMCTBO HYJISI MPHU CIOXKEHUU.
Breruntanme Kak ~JAelCTBHE, OOpaTHOE CIIOKEHHIO. Y MHOXKCHHE
HATypaJIbHBIX YHCEJ; CBOMCTBA HYJISI U E€IUHUIBI NPU YMHOXKECHHHU.
Henenne Kkak JclcTBHE, OOpaTHOE YMHOXCHUIO. KOMIIOHEHTHI
JIeCTBUM, CBSI3b MEXIY HUMU. IIposepka pe3ynbTara
apudmMeTHdecKkoro aeicTBusA. llepeMecTUTENbHOE W COYETAaTEIBHOE
CBOMCTBa (3aKOHBI) CJIOXKEHHSI W YMHOXKEHHS, pacupeaeuTelIbHOe
CBOMCTBO (3aKOH) YMHOKCHHSI.

HWcnonb3oBaHue OyKB st 0003HaYEeHUS HEU3BECTHOTO
KOMIIOHCHTA W 3alUCHU CBOWUCTB apU(PMETHUUYCCKHUX ICHCTBUI.

JlenuTenun W KpaTHBIE 4YHCIA, Pa3JOKEHHUE Ha MHOXXUTENIU.
IIpocteie u coctaBHBIe yncna. [Ipu3Hakm gemumoctu Ha 2, 5, 10,
3, 9.JleneHue ¢ OCTaTKOM.

CTeneHp ¢ HATypadbHBIM ITOKa3aTeJIeM. 3alliuch YHcia B BHUJC
CYMMBI pa3psiIHBIX ClIaraeMbIX.

YucnoBoe BhIpakeHHWE. BpIYHUCIICHHE 3HAYCHWUN  YHUCIIOBBIX
BBIpKEHUN; MNOPSAAOK BBIIIOJHEHUs] AelcTBUM. Mcnosib3oBaHue
OpU  BBIYUCICHHUSIX  MNEPEMECTUTEIBHOTO W  COYETaTEeJILHOTO
CBOMCTB (3aKOHOB) CJIOKGHHUS M YMHOXKEHUS, paclpeeIUTeIbHOTIO
CBOICTBa YMHOYKCHHUS.

Jlpoou
[IpencraBnenue o npoOM Kak croco0e 3amMCH YacTH BEIWYHHBI.

OObIkHOBeHHBIE ApoOu. [IpaBuibHBIE W HeNpaBWIIBHBIE JPOOH.
CwmemanHasi ApoOb; TMpeJCTaBJIeHUE CMEIMIaHHOW JapoOdu B BHIC
HENpaBWIHHONH JpoOM ¥ BBIJCICHHE II€JIOH YacTH 4YHciIa U3
HETpaBWIBHOW apobu. M3o00pakeHme npoOeil TOYyKaMH Ha YHCIIOBOH
npsimoii.  OcHOBHOe cBoWcTBO apobu. CokpaiieHue  apoOeii.
IIpuBenenue npobu Kk HOBOMY 3HaMeHaTesto. CpaBHeHHE NpPOOEH.

CrnoxeHre W BBIYHUTAHHE NpoOeil. YMHOXKEHHE U JeJeHHue NpoOeii;
B3aMMHO-00paTHbIe Jpobu. HaxokjaeHne 4acTh MeJoro W IeJIOrTo Mo
€ro 4acTH.

Jlecstuunast 3anuchk apoOeit. IlpencraBieHue AECATUYHON IapoOU
B BHJEC OOBIKHOBEHHOH. M300parkeHne AECATHYHBIX NpoOei TOouKamu
Ha 4UCIOBOU mpsiMoi. CpaBHEHHE IECSITUYHBIX IpOOeii.

Apudmernueckue JEeUCTBUS C  JEeCATUYHBIMU JIpOOSMU.
OKpyTJIeHHE AECATUYHBIX IpOOeH.

Pewenue mexcmoswvix 3aoau

Pemrenne  TekcTOBBIX  3amad  apU(PMETHYECKHUM  CIOCOOOM.
Pemrenue Jorndeckux 3azad. Pemrenwe 3amad mepebopoM Becex
BO3MOJKHBIX BapuaHTOB. VCHIOJIB30BAHHE IMIPU PEIICHUH 3a1ad
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TaOJIAL, U CXEM.

Pemrenme 3agad, comepikamdx 3aBHUCHUMOCTH, CBS3BIBAIOIINC
BEJIUYUHBI: CKOPOCTBb, BpEMs, pPacCTOSIHHE; Il€Ha, KOJUYECTBO,
CTOMMOCTh. EaWHUIBI W3MEpeHusi: Macchl, O0O0bEMa, IICHBI;
pacctossHUs, BpeMeHH, CcKopocTh. CBsA3bp MEXAYy CIUHHUIIAMH
U3MEPEHUS KaK/I0H BEIIMUUHBI.

PemeHne OCHOBHBIX 3ajlad Ha JAPOOH.

IIpencraBiecHUe MaHHBIX B BHUJEC TAOJUIl, CTOJOYATHIX JTHATPAMM.

Haznaonan zeomempusn

Harmsinaele npencraBieHuss o ¢uUrypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTpPE30K, JIy4, Yroji, JIOMaHas, MHOTOYI'OJIbHUK,
OKPY>KHOCTBb, Kpyr. Yroua. Ilpsmoi, ocTpslii, Tynoit wu
pa3BEPHYTHIN yTIbL.

JlniuHa  oTpe3ka, MeTpHUYECKHE eAWHHUIBI JJIUHBL. JlnuHa
JIOMaHOW, MEPUMETP MHOIOYyrojibHUKa. M3MepeHue M NOCTpOEHHUE
YTJ10BC IOMOUIBIO TPAHCIOPTHUPA.

Harmsinaele  npencraBiieHuss o ¢GHUrypax Ha  IUIOCKOCTH:
MHOTIOYTOJIBHHUK; HNPSIMOYTOJIBHUK, KBaJapaT; TPEYyTroJIbHUK, O
paBeHCTBe Uryp.

HN3obpaxxenne ¢uryp, B TOM UYHCIIE Ha KJIeTdaToil Oymare.
ITocTpoeHue KOH(pUTYypallMi W3 YacTe MPsSIMOI, OKPYKHOCTH Ha
HEIIMHOBAaHHOW W KJjeTdaToil Oymare. lcroinp30BaHHUE CBOWCTB
CTOPOH U YIJIOB NPAMOYIOJIBHHUKA, KBaJapaTa.

IImomane NpsIMOYTOJIBHUKA U MHOTOYTOJBHHKOB, COCTaBJIEHHBIX
U3 NOPAMOYTOJIBHHKOB, B TOM dYHcIe (QUrYyp, H300pakEHHBIX Ha
KkieTyaroid Oymare. EQWHUIIBI M3MEpEHUs MJIOLIAH.

Harnsiguele  mpencrtaBieHHss O  IIPOCTPAHCTBEHHBIX — (UTypax:
NPsIMOYTOJIbHBIA napasieaenumes, KyO0, MHOIOIFPaHHUKH.
N3o0paxenue MNpocTeHINIUX MHOTOTpaHHUKOB. Pa3BépTku kyba u
napautenienumiesia. Co3naHue MoJieliell MHOTOTpaHHUKOB (M3 OyMard,
MIPOBOJIOKH, TIIACTHIIMHA U [Ip.).

O0BEM MPSAMOYTOJILHOTO Tapajienenunena, kKybda. EmuHuib
n3MepeHus oobreMma.

6 xiacc

Hamypansusle uucna

ApudmeTnueckue JEHCTBHS C MHOTO3HAYHBIMHA HATypPaIbHBIMU
4HUCIIaMU. Yucnosble BBIPa)KEHUS, OPAIOK JEHUCTBUM,
HCTIOJIb30BaHWE  CKOOOK.  Mcmosb3oBaHME  TIpH  BBIYHMCIICHUSIX
EPEMECTUTEIBHOIO M COYETATEJIbHOTO CBOWCTB  CJIIOXKEHUS U
YMHOYEHUS, pacnpeneauTeIbHOro CcBOMCTBa YMHOYKEHUS.
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OxpyrieHue HaTypaJbHBIX YHCEl.

Jlenmutenu W KpaTHBIC YHCIIAa, HAUOOJBIIUNA OOIMN HEIUTEIIh U
HauMeHbIllee o0Iee KpaTHoe. J[eTuMOCTh CYMMBI U MPOU3BCIACHUS.
Jleirenue ¢ ocTaTKOM.

Jpoou
OOBIKHOBEHHasA NpOOb, OCHOBHOE CBOWMCTBO HOpOOM, COKpaIleHHe

npoOeii. CpaBHEeHHE W ymopsgodnBaHue apoOeit. Pemenme 3amad Ha
HaXO0XJICHUE YaCTH OT IIEJIOrO U IEJIOTO MO ero 4acTu. J[poOHoe 4ucio
Kak pe3yibTaT aelicHus. llpencraBicHuE ACCITUYHON IpoOU B BHUIC
OOBIKHOBEHHOM Ipodn " BO3MOYXHOCTbH TIpeACTaBICHUS
OOBIKHOBEHHOU ApoOM B BHUIC ASCATHYHOW. JlecsaTWaHble ApoOM U
MeTpHYecKasi cucreMa Mep. ApudmMeThdeckue ACUCTBUS U YUCIOBBIC
BBIPAYKCHUSI C OOBIKHOBCHHBIMU W JICCATUYHBIMU IPOOSMHU.

OtHomenne. Jlenenwe B JTAaHHOM OTHONIIeHWH. Macmra0,
nponopuus. IIpuMeHeHne nponopuuid Npu peUIeHUU 3a1ad.

[Nonsatne mponeHTa. BEYHCICHUE TIPOIIEHTa OT BEIHUYHUHBI U
BEJIMYUHBI MO €€ MPOIEHTy. BrIpakeHWE NPOLEHTOB ACCATHYHBIMHU
npoOsimu. PerieHue 3amad Ha MPOICHTHL. BhIpakeHHE OTHOIICHUS
BEJIMYHUH B MPOICHTAX.

Ilonoscumensuvie u ompuyamenvusvie yucna

ITonoxxurtenbHble U oTpUuLATENbHbIC uncia. Llensle unciaa. Monyib
4qucna, reoMeTpHuYecKas HHTEpOpeTanus MOIYJIst 4yHca.
N3ob6paxkenne 4Yncea Ha KOOPAWHATHOW mipsiMoi. YwucioBbIe
npoMexxyTku. CpaBHeHHe umceld. ApudMeTHYecKkue IeHCTBUS C
MOJIOKUTEIbHBIMHU U OTPHULIATEIIFHBIMU YHUCJIAMU.

[IpsimoyroapHas cucreMa KOOpJIMHAT Ha IUIOCKOCTH.
KoopaunaTtsl TOYKM Ha IUIOCKOCTH, aOcumucca MW OpJAUHATA.
ITocTpoenune Touek n GUTyp HA KOOPAUHATHON ITOCKOCTH.

Bykeennvle gvipasicenus

ITpumenenne OykB AJIsT 3allUCHM MaTEMaTHYECKUX BBIPAXKCHUH H
npeuioxxennii. CeolicTBa apudMeTHyeckux JelcTBUil. BykBeHHBIE
BBIP@XXCHNUSI M YHCIOBBIE IIOJCTAaHOBKH. ByKBEHHBIE paBEHCTBA,
HaXOXXJE€HHE HEHW3BECTHOro KOoMIToHeHTa. Pdopmyinsl; GOpMyJIb
epuMeTpa M IUIOIAJU IPSIMOYTOJbHUKA, KBajapara, oOBEMa
napajuresienuneaa u Kyoa.

Pewienue mexcmoswvix 3adau

Pemrenne  TekcTOBBIX  3amad  apU(PMETHYECKHUM  CIOCOOOM.
Pemrenune morudeckux 3amad. PemieHne 3amad mepeOOpoM  BcexX
BO3MOJKHBIX BAPUAHTOB.

Pemrenne 3amad, coaepyKamux 3aBUCHUMOCTH, CBSI3BIBAIOIIHX
BCJIUYUHBI: CKOPOCTBH, BpEMs, PACCTOSHHE; I[C€HA, KOJIMUYECTBO,
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CTOMMOCTB; MPOU3BOJAUTEIBHOCTD, BpeMs, 00bEM padoThl. EauHUIIBI
U3MEPEHUs: MAcChbl, CTOUMOCTHU; PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXJy €IMHUIIAMU U3MEPEHUs] KaXKJAO0W BEIUYHUHBI.

Pemenue 3ajad, CBSI3aHHBIX c OTHOIIIEHUEM,
MIPOIIOPIHOHAIBLHOCTHIO BEJINYHH, MIPOLICHTaMH; pemeHue
OCHOBHBIX 3a7a4 Ha JPOOWH MPOIECHTHI.

Onenka u MPUKUIKA, OKpYTJICHHUE pe3ynbpTaTa.

CocraBieHue 6yKBeHHI)IX BLIpa)KeHI/Iﬁ IO yCJIOBHIO 3a1a4u.

HpeI[CTaB.]'IeHI/Ie JaHHBIX C TIIOMOIIIBIO Ta6J'II/III n JuarpamMm.
CronbuaTsie AunarpaMmsbl: UYTCHUEC U IMMOCTPOCHUC. YUrenue KPYTOBBIX
AuarpamMm.

Haznaonaa zeomempusn

Harmsimable npencraBieHus O (urypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTpPe30K, JIy4d, Yroj, JIOMaHas, MHOTOYTI'OJIbHUK,
4eThIPEXYTOJIBbHHUK, TPEYTOJIBHUK, OKPY>KHOCTH, KPYT.

B3ammHoe pacmosoxeHume ABYX OpSAMBIX Ha  IUIOCKOCTH,
napajuleNibHbIE MPsIMbIC, NEPIECHAUKYISIpHBIC MpsiMble. M3mepeHue
paccTosTHUI: MEXIy ABYMS TOYKaMH, OT TOYKH O MPSIMOW; AJINHA
MaplIpyTa Ha KBaJpaTHOU CETKE.

H3MepeHue M MOCTPOCHHUE YIJOB C MOMOIIBIO TPaHCIOPTHUPA.

Bunsbl TPEYrOJIbHUKOB: OCTPOYTOJIbHBII, HpPsIMOYTI'OJIBHBIN,
TYHOYTONBHBIN; paBHOOEIPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXyronbHUK, IIPUMEPDI 4EeTBhIPEXYTOJIbHUKOB.

IIpssMOYTroibHUK, KBaJpaT: HCIOJIb30BaHUE CBOWCTB CTOPOH,
yriioB, nuaroHaiei. M3o0pakeHue reomMeTpHyeckux ¢Guryp Ha
HEJIMHOBAaHHOW OyMare ¢ HCHOJB30BAHHUEM ILUPKYIsd, IJHUHEHKH,
YroJibHUKa, TpaHcnopTupa. IlocTpoenus Ha kiieTyaTo Oymare.
I[lepumerp ™MHOroyrosbHuka. IloHsiTue I1UIOMAAN (QUTYDPBI;
€IMHUIBI M3MepeHHs1 Iuiomanu. I[lpubmmkéHHoe  H3MepeHune
momaan ¢uryp, B TOM 4YHCIIE Ha KBaJpPaTHOM  CETKe.

IMTpubnmxéHHOE U3MEpPEHHUE JJIIMHBI OKPY>KHOCTH, TIOIIAAN KpyTa.

CumMeTpusi: LIeHTpalibHasl, OceBas W 3€pKajibHas CHMMETPHUH.
[TocTpoeHne cUMMETPUYHBIX (QUTYp.

Harnsiqaple  mpejacTaBieHHss O  NPOCTPAHCTBEHHBIX  (purypax:
rmapajuiesienuriesl, KyO, INpu3Ma, NUpaMHaa, KOHYC, WIMHIp, IIap
n cdepa. lMzoOpaxkeHne NPOCTpPaHCTBEHHBIX ¢uryp. Ilpumepsr
pa3BEPTOK  MHOIOIPAaHHUKOB, UWIUHApa © KoHyca. Cosnanue
MOJieJIeil  TpOCTpaHCTBEHHBIX ¢uryp (m3 Oymaru, IIpOBOJIOKH,
IUTACTUJIMHA | JIP.).

I[Torsatne o00bEMma; enauHHUIBI HU3MepeHUs: o00bEma. OO0BEM
MIPSIMOYTOJILHOTO MTapajuiesjienunena, Kyoa.
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HJIAHUPYEMBIE TIPEIMETHBIE PE3VJIbTATBI OCBOEHIA
[MPUMEPHON PABOYEN IIPOI'PAMMLBI KYPCA (IIO I'OAAM
OBYYEHUA)

OcBocHue yueOHOro Kypca «MaremaTuka» B 5—6 Kiaccax
OCHOBHOHM IIKOJIBI JOJDKHO OOECHeYHMBATH JIOCTIIKCHUE CIICTYIOIINX
MIPEIMETHBIX 00pa30BaTEIBHBIX PE3yIbTATOB:

5 kmacc

Yucna u eviuucnenus
— I[TornMaTh ¥ TPaBWIBLHO YMOTPEOISATH TEPMUHBI, CBSI3aHHBIEC C
HaTypaJIbHBIMU YHCJIaMH, OOBIKHOBEHHBIMHM W JIECSITUYHBIMHU JIPOOSMH.
— CpaBHUBaTh M yHNOPAAOYMBATH  HaTypaJbHBIE  4HCIA,
CPaBHUBATHB MPOCTEHIINX CIIydasX OOBIKHOBEHHBIC IPOOH, IECSITUYHBIC
npoou.
— COOTHOCUTHh TOUYKY Ha KOOPAMHATHON (YHCIIOBOI) mpsAMON C
COOTBETCTBYIOIIUM €M YHMCIOM M H300pakaTh HaTypaJibHbIC 4YHCIa
TOYKaMH Ha KOOPJHUHATHOU (YUCIIOBOW) TPSIMOU.
— BemonusaTe apudmeTHueckue ASUCTBHSI C HaTypalbHBIMU
9HUCIIaMH, C OOBIKHOBEHHBIMH JPOOSMH B MPOCTEHUIINX CIIydasX.
— BeIOMHATE TPOBEPKY, NMPUKUAKY PE3yJIbTaTa BBIYUCICHUM.
— OKpyrisaTh HaTypajJbHBIEC 4YHCIA.

Pewenue mexcmoswvix 3aoau
— Pemrate TexcToBBIE 3amadyn apu(METHYSCKHM CIIOCOOOM U C
IMOMOIIbIO OPraHW30BAaHHOTO KOHEYHOr'O Iepedopa BCEX BO3MOKHBIX
BapUaHTOB.
— Pemars 3amauum, comepykaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BpEeMs, pacCTOsSHUE;, IeHa, KOJIUYECTBO,

CTOUMOCTD.

— HWcnons3oBaTth KpaTKue 3aInCH, CXEMBI, TaOIULIBI,
0003HaYCHUS TIPH PEIICHUH 3a/1a4.

— ITonp30BaTbCS OCHOBHBIMH CIHHHIIAMUA W3MEPEHHS: IICHEBL,
MAacCChl; PACCTOSIHUSI, BPEMEHHM, CKOPOCTH; BBIPAXKaThb OJHU €IUHUILIBI
BCJIMYHMHBI Yepe3 APYTHE.

— W3Brekars, AHAJIN3UPOBATH, OLICHUBAaTh nHpOpMaInIo,
MPEJICTaBICHHY O B Tabnuiie, Ha  cToJiéyaToil  mumarpamme,
WHTCPOPETUPOBATH IIPEJICTABICHHBIC JaHHBIC, WCIOJIL30BaTh IaHHEIC
[IPH PEIICHUHA 3a1a4.

Haznaounaa 2eomempus
— [Tosip30BaThCsI T€OMETPUUYECKUMHU TOHSATHSIMH: TOYKA, IpsMas,
OTpPE30K, JIy4Y, Yroj, MHOIOYTOJIbBHUK, OKPY>XHOCTb, KPYT.
— [IpuBoauTs IpUMEPHI OOBEKTOB OKPY KAIOIIET0 MUpa,
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HMeIoMX (GOpMy H3YUECHHBIX TI'€OMETPHUYECKHX (QUTYD.

— Hcnonbs30BaTh TEPMUHOIOTUIO, CBA3aHHYIO C YIJIAMU:

BEPIIIMHA CTOPOHA; C MHOTOYTOJIbBHUKaMH: YTOJI, BEPIINHA, CTOPOHA,
JMaroHallb; C OKPY’KHOCTBIO: palyc, TUAMETP, IIEHTP.

— HN300paxkaTe  W3y4YEHHBIE  TI'€OMETPHUUCCKHE ¢urypsr  Ha
HEITMHOBAHHOW W KJIETYATOW OyMmare ¢ IMOMOIIBIO IHUPKYJIST M JTUHCHKH.

— HaxonuTe IIWHBI OTPE3KOB HETIOCPEIACTBEHHBIM H3MEPEHHEM C
MOMOIIBIO JIMHEMKH, CTPOUTH OTPE3KU 3aJaHHOM [JIUHBI; CTPOUTH
OKPY’HOCTB 3aJTaHHOTO pajuyca.

— Hcnons30BaTh CBOICTBA CTOPOH M YIJIOB MPSIMOYT'OJIBHHKA,
KBaJpaTa I UX IOCTPOSHUS, BBIUMCICHHUS IJIOINAAU U MEepUMETpa.

— Beraucnare nmepuMeTp M IUIOMIAAbL KBajaparta, MPsSMOYTOJIBHHKA,
(uryp, cocrtaBieHHBIX W3 NPSMOYTOJIBHHKOB, B TOM 4ucie ¢uryp,
n300pakEHHBIX HA KIIETYATOM Oymare.

— [Tonp30BaThCS OCHOBHBIMU METPUYECKUMH SIMHULIAMHU
W3MEpEHUs [UIMHBI, IUIOIIANW; BBIpAXXaTh OJHU EIWHHIBI BEIIMYMHBI
yepes JIpyrue.

— Pacrio3naBath rapauIesieuIe I, KyO, HCTIOJIH30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, pPedpo TpaHb, UW3MEPEHHUSA; HaXOIUTh
HU3MEpeHHs Napajuiesienumnesaa, kyoa.

— Beruucisare 00bEM  KyOa, Mapajuieienuiiea 10 3aJaHHBIM
U3MCEPCHUAM, IMOJB30BATHCA C€IWHUIIAMU U3MCPCHUA o0BEMa.

— Pemate HecnoXxHBIE 3amayd HAa HM3MEPEHHE TEOMETPHUUYECKHUX
BCJIMYUH B ITPAKTUYCCKUX CUTYyALUAX.

6 kJIace

Yucna u eviuucinenus

— 3HaTh W TOHUMAaTh TEPMHUHBI, CBS3aHHBIE C Pa3IUIHBIMU
BHIaMHA 4YHCEI H crmoco0aMH WX 3alllCH, IEePeXOOUTh (eCiIh 3TO
BO3MOYKHO) OT OTHOW (DOPMBI 3alMCH YUCIIa K IPYTOMH.

— CpaBHHMBATh U YHOPSIOYUBATH IIEJIbIC YHCJIAa, OOBIKHOBCHHBIC U
JIECSITHYHBIE APOOU, CpaBHUBAThH YHCIIA OJTHOTO M pPa3HBIX 3HAKOB.

— BemonHsATh, coyeTass YCTHbIE HW NHUCHBMEHHBIE MPUEMBI,
apudMeTHYeCKUEe JCWCTBUSI C HATypaJbHBIMH U ICIBIMH YHCIIAMH,
OOBIKHOBCHHBIMH U JCCSATHYHBIMH JAPOOSMHU, IIOJIOKUTCIBHBIMU U
OTPUILIATEIHHBIMU YUCIIAMU.

— BpruucnsiTe 3HauY€HUsI UMUCIOBBIX BBIPAXXEHHM, BBINOJIHSATH
NPUKUAKY W OIEHKY  pe3ylibTaTa  BBIYUCJICHUW,  BBINIOJHATH
IpeoOpa3oBaHUsl  YHUCIOBBIX  BBIDAXKCHHH Ha  OCHOBE  CBOWCTB
apupMeTHIeCKUX NeUCTBHUH.

— COOTHOCUTH TOUYKY Ha KOOPJIAMHATHOMN NPsIMOM ¢
COOTBETCTBYIOIIUM € YHUCJIOM U U300pakaTh Yucjaa TOYKaMu Ha
KOOpPJAMHATHOW NMPSIMOM, HaXOAUTh MOAYJb YHCJA.
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— COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHUCTEME KOOpJHWHAT C
KOOpJIMHATaMH 3TOH TOYKH.

— OKpyIJIsiTh LeJble YHClla W JeCATHYHBIE ApOOH, HaxXOIHTh
MIPUOIVKCHUS YHCEe.

Yucnosvie u Oyxkeennvie 6vlparcenus

— I[lonnmaTte W yHOTPEOIATH TEPMHHBI, CBS3aHHBIC C 3aIUCHIO
CTEIICHN YHCJIa, HAaXOAWTh KBAIpaT M KyO YHCHa, BRIYUCIATH 3HAUCHUS
YUCJOBBIX BBIPAXKEHUU, COAEPIKAIIMUX CTCIECHH.

— Ilonp3oBaThCs NpU3HaAKaMU JOEeITUMOCTH, packiaabiBaTh
HaTypaJbHbIC YKCJIAa HA IPOCTbIE MHOYKUTEIIH.

— ITonp3oBaThCcss  MacmITabOM,  COCTABJISITH  MPOMOPIUH U
OTHOIIICHUSI.

— Hcmonp3oBathk OYKBBI TSI OOO3HAYSHHUS YHCEN IIPH 3alliCH
MaTeMaTHYCCKUX BBIPAKCHUM, COCTAaBIISITh OYKBCHHBIC BBIPAKCHHUS U
(bopMyIbl, HAXOAUTH 3HAYCHHS OYKBCHHBIX BBIPAKCHHUN, OCYIICCTBIISIS
HEO0OXOAMUMBIC TTOJICTAHOBKH U IIpeoOpa3oBaHUS.

— Haxonute Heu3BeCTHbINE KOMIIOHEHT paBEHCTBA.

Pewenue mexcmoswvix 3aoau

— Pemrate MHOTOIIIArOBBIC TEKCTOBBIC 3a1adyu apu(pMCETHUCCKUM
CcrocoOoM.

— Peurate 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
POIOPLHUOHAIBHOCTBIO BEJIUYMH, OpPOLIEHTaAMU; peuaTtb TpHU
OCHOBHBIE 3aJIa4¥ Ha APOOU U MPOIEHTHI.

— Pemare 3amaum, coxaepskaliMe 3aBUCHMOCTH, CBSI3bIBAIOLIUE
BEJIMYUHBI: CKOPOCTh, BpEeMs, pPAaCCTOSIHME, IleHa, KOJIWYECTBO,
CTOUMOCTB; TPOU3BOIUTEIBHOCTD, BpeMs, 00bEMa pPadOTHI, UCHOIB3YS
apudmMeTuueckue  JIeWCTBUs, OIEHKY, NPUKUJKY; TMOJIb30BaThCS
€IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEITUYHH.

— CocraBisiTh OYKBEHHBIC BBIPAKCHHUS MO YCJIOBHUIO 3a1a4H.

— H3Bnekats wHpOpMAIHIO, TPEACTABICHHYI B Ta0iWIax, Ha
JIMHEHUHOH, cronbuaToi 1501051 KpyroBoHu auarpaMmas,
WHTEPIPETUPOBATL TIPEACTABICHHBIE JaHHBIC, HWCIIOJb30BaTh JaHHbBIS
MpHY peLIeHUH 3a/1a4.

— IIpencraBisaTh WHGOPMALHIO C ITOMOIIBIO TAOUI], JIMHCHHON U
CTOJIOYATOU TUArpamMM.

Hacnaonan zeomempus
— I[IpuBogutes  TpUMEpHl  OOBEKTOB  OKPYXKAIOMIETO  MHpA,
uMermux  GopMy  M3YYCHHBIX  IC€OMETPHYCCKHX  IUIOCKHX U
MMPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PaBHBIX HW CUMMETPHYHBIX
buryp.
— M3o0paxaTh ¢ MOMOIIBIO IUPKYJIs, JUHEHKH, TPAaHCTIOPTHUPA Ha
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HEIMHOBAHHOM M KJET4aTol  Oymare  HM3ydeHHBIE  IUIOCKHE
reoMeTpuyeckue QUrypsl U KOH(QUIypaluu, CUMMETPHUYHBIC (DUTYPBHIL.

— ITonp30BaTbCs T€OMETPUYECKUMH  IMOHSTHAMH:  PaBEHCTBO
¢uryp, cuMMeTpus; HCIOIB30BATh TEPMHUHOJIOTHIO, CBA3aHHYIO C
CHUMMETpHEH: 0Ch CHMMETPHUH, LICHTP CUMMETPHH.

— HaxonuTe  BEIWYMHBI  YIJIOB  HM3MEPEHHEM C  IOMOIIBIO
TPaHCIIOPTHPA, CTPOUTH YTJIbI 3aJaHHOW BEIMYHHBI, IOJIB30BATHCS IPHU
pelIeHun 3aaad IrpaJyCHOM Mepoll yTJIOB; pacro3HaBaTh Ha 4YepTekax
OCTpBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOU yIJIbL.

— Bbraucnsare JUIMHY JIOMaHOW, TIEPUMETP MHOTOYTOJIbHUKA,
MOJIb30BAaThCA  €AWHUIAMH HM3MEPEHWsI [JIMHBI, BbIpaXkaTb OJHHU
SIMHUIIBI U3MEPEHUS UIMHBI Yepe3 ApyTHeE.

— Haxonutp, ucnosnb3yss 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS:
MEXAYy MABYMs TOYKaMH, OT TOYKH OO0 l'[pi[MOfI, JJIMHY MIYTH Ha
KBaJIpaTHOH CETKe.

— Brruucnsate miIonanb uryp, COCTaBJICHHBIX U3
MIPSIMOYTOJILHUKOB, HCIIOJIb30BaTh pa3OMEHHWE Ha MPSIMOYTOJIbHHUKH,
Ha  paBHble (QUTYpBl, JOCTpaMBaHUE [0  MPSIMOYTOJIbHHUKA;
I10JIB30BAaThHCA OCHOBHBIMH CIAUHHUIIaMHu U3MEpPCHUA Imonraau,
BBIp@)XAaTh OJHHM €AWHHUIIBI U3MEPEHUS IUJIOMIAIHN 4Uepe3 JIpyTHe.

— Pacrnio3naBath Ha MOJENAX U U300pPaXKEHUSIX MUPAMHUIY, KOHYC,
LWINHADP, WCIOIb30BaTh TEPMHHOJIOTHIO: BEpILINHA, peOpo, TpaHb,
OCHOBaHHUeE, pa3BEPTKA.

— H3o0paxkarh  Ha  KJeT4yaTol  Oymare  IpsSMOYTOJIbHBIN
MapajuIesIenuIe .

— Beraucaare 00bEM NpsIMOYTOJIBHOTO TMapajuliesienuiena, Kyoa,
IOJIb30BaTbCd OCHOBHBIMU CAWHULIAMU HU3MCEPCHUSA 06’BéMa; BbI

— PemaTts HeclIOKHBIE 3aJa4M Ha HAaXOXKJCHHE T'€OMETPHUUYECKHX
BEJIMYUH B IPAKTHYECKUX CHUTYyaIHsIX.
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TEMATHUYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (II0 'OJAM OBYYEHU)

5 kmace (170 v)

Haspanue pazaena
(TeMBbI) Kypca (4ucao
4acoB)

OcHOBHOe cojepkaHue

OcHoBHBIE BH/BI 1eSITEJILHOCTH 00y4aI0IUXCSI

HarypaabHble yuciia.
JelicTBusi c
HATYPaJbHbIMH
qucJaMu

(43 )

JlecsiTnaHasi cuCTeMa CYHCIICHHSI.
Psin HaTypaJIbHBIX qucell.
Hatypanpnspiii psin. Ywmciao O.

HarypanbHble qucia Ha
KOOPJIUHATHOU IPsIMOIL.
CpaBHeHmue, OKpYTJICHUE

HaTypaJIbHbIX YHCEII.

Apudmerndyeckue JIeWCTBUS C
HATypaJIbHBIMHA YUCIAMH.
CBo¥icTBa HYJISI IPU CIOXEHUU U
YMHOXXCHHH, CBOWCTBA CIHUHUIIBI

npu YMHOXEHUH.
ITepemecturensHoe u
CoYeTaTesIbHOE CBOMCTBaA
CIIOKEHUS u YMHOXKEHUS,
pacnpenenuTenbHOe CBOICTBO
YMH OXKCHMUsI.

Jlenutenn W KpaTHbIE 4YHCIIA,
paznosxeHue qucIia Ha
MHOXUTENU./|eeHne ¢ OCTaTKOM.
[IpocTthie ® cocTaBHBIE 4YHCIIA.

YuraTh, 3aNUChIBATH, CPAaBHUBATH HaTypaJIbHBIC
4yyciia; Opeajiaratb M 00CY:KAaTh  CIOCOOBI
YIIOPSITOYMBAHUS YHCE.

HN306pakaTh KOOPAMHATHYIO NPSIMYyIO, OTMe4YaTh
4yHycjaa  TOYKaMM  Ha  KOOPJAUMHATHON  MOpsIMOH,
HAXOJAUTHh KOOPAUHATHI TOUKH.

HUccaenoBaTs CBOMCTBA HATYPAIBHOTO psija, urceln 0
" 1 TIpU CII0’)KEHUU U YMHOXXEHUH.

Hcnonb3oBaTh MPaBUJIO OKPYTIICHUS HATypPaTbHBIX
4ycel.

BbinosHaTe  apudgmerHyeckue  geiicTBUA  C
HAaTypaJbHBIMH YHCJIAMH, BBIYHCISATH 3HAYCHUS
YHCJIOBBIX BBIPAXEHUH CO CKOOKaMH M 0e3 CKOOOK.
3anuchIBaTh IPOU3BECHUE B BUJE CTCIICHH, YUTATH
CTEIeHH!, HCMO0JIb30BATh TePMHUHOJIOTHIO
(ocHOBaHMe, TIOKa3aTelhb), BBIYHMCIATL 3HAYEHHS
CTeIeHeu.

BbINOIHATS NPUKUAKY M ONEHKY 3Ha4YeHUM
YUCJIOBBIX BBIPQKEHHUH, MpemiaraTb U NMPUMEHSITh
NpUuEéMBbI IPOBEPKHU BbIYHCICHUMN.

Hcnonb30BaTh NPH BBIYUCIEHHAX IEPEMECTUTEIIEHOE
U COUYETaTeIbHOE CBOICTBA CIOXKEHHUS U YMHOXKCHHUS,
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IIpusznaku nenmumoctu Ha 2, 5, 10,
3, 9.

CrerneHnb [ HaTypadbHBIM
oKa3aTejeM.

YuciioBbIe BEIPAXKCHUS; TOPSITIOK
JICUCTBHUM.

PelnleHre TEKCTOBBIX 3a1a4 Ha BCE
apudMeTHYCCKUEC NCUCTBHSI, HA
JBHYKCHUEC U MOKYTKH

pacnpenenuTenbHoe CBOMCTBO YMHOXKEHHS;
dopmyaupoBaTh " NPHUMEHSTh npaBuJa
NpeoOpa3oBaHUsI UYHCIIOBBIX BBIPAXKEHWH Ha OCHOBE
CBOWCTB apr(pMETHISCKUX TEHCTBUH.

HUccaenoBathb YHCIIOBBIC 3aKOHOMEPHOCTH,
BBIABUTaAThH " 000CHOBBIBATH TUInoTe3bl,
¢opmyaupoBars 0000IEeHUST M BBIBOJALI 110
pe3yibTaTam HPOBEAEHHOTO HUCCIIEIOBAaHUS.

dopMyIMpPOBATHL  ONPeNeJeHUus]  JCIUTCIA |
KpaTHOTO, HA3bIBATh JCIUTEIN M KpPATHBIC YHCIIA;
pacno3HaBaThb [POCTBIE W COCTAaBHBIE YHCIIA,
dopmyanpoBaTh u npume-sithb MPU3HAKHA
nenuMocTd Ha 2, 3, 5, 9, 10; npUMeHATHAJITOPUTM
pa3ioKeHHUsT 4YHCiIa Ha [POCThIE  MHOXKHTEIIH;
HAXOJUTh OCTaTKH OT JCJICHUS W HEIOJIHOEC YaCTHOE.

Pacno3naBathb HCTHUHHBIE u JIOXKHBIE
BBICKAa3bIBaHUSI O HATypaJbHBIX YHCJIAX, HPUBOJAUTH
npuMepbI " KOHTPIIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUSI W OTPHUIIAHUS BBICKA3bIBAHUU O
CBOMCTBaX HATypaJIbHbIX YUCEI.

KoncTrpyupoBar, MaTeMaTHyecKHe MNPeIT0KEHUST C
IIOMOIIBIO CBSI30K «H», UM, «ECIH..., TO...».
Pemiate  TEeKCTOBBIC  3aJa4ydl  apUPMETHYCCKUM
CIocoO0M, HCHOJB30BAaTh 3aBHCHMOCTH MCXKIY
BEJIMYMHAMH (CKOPOCTBH, BpEMs, pACCTOSIHUE; IIeHa,
KOJIMYECTBO, CTOUMOCTb W Jp.): AaHAJIU3MPOBATH HU
OCMBICTIMBAThL TEKCT 3aJ1a4d, nepegopMyaupoBaTh
yCIlOBHE, U3BJIeKATh HEOOXOIUMBIE JaHHBIC,
YCTAaHABJIMUBATH 3aBUCHMOCTH MEXKAY BEIMYHHAMHU,
CTPOUTH JIOTUYCCKYIO LIEIOYKY PacCyKICHU.
MopaeaupoBaTh XO0J1 pSUICHHUs 3aJa4d C MTOMOIIbIO
pHUCYHKA, CXEMBI, TAOJIUIIBI.
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IIpuBoaUTH, Ppa3dMpaTh, OLEHMBATH pA3JIHYHBIC
peLICHUS, 3alIMCH PEIICHNI TEKCTOBBIX 3a/1a4.
KpuTHueckn OUEHUBATH IOJYYCHHBIH pe3yJbTar,
OCYHIECTBJIATH CAMOKOHTPOJb, IPOBEpsisi OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOJAUTH OLIHOKH.
Pemarp 3aJauu ¢ DOMOUIBIO Ilepebopa Bcex
BO3MOYKHBIXBAPHAHTOB.

3HAKOMHUTBCSI C MCTOPHEH Pa3BHUTHS apUPMETHKN

Harasianas reomerpusi.
Jlunuu Ha miockoctu (12

)

Touxka, npsimMasi, OTpPE3OK, JIyd.
Jlomanast. HM3MepeHue  UIMHBI
OTpe3Ka, METPUYCCKUE CIUHHUIIBI
n3MepeHust IIuHbL. OKPyKHOCTBHU
KpYT.

ITpakTuueckas padora
«ITocTpoenue y3o0pa u3
OKPY>KHOCTEI.

VYroa. Ilpsimoii, ocTpslii, Tynoii u
pa3BEpHYTHIN yribl. M3mepenue
YTJIOB.

IIpakTuyeckast pabota
«IlocTpoenue yrios

Pacno3znaBaTth Ha HepTekKax, puCyHKkax, ONMuCbIBaAThb,

HUCTIONB3ysl TEPMHHOJIOTHIO, U  H300paskaTh C
MIOMOIIBIO  YEPTEXHBIX ~ MHCTPYMEHTOB:  TOUKY,
NpsIMyI0,  OTpPEe30K,  JIyd, yrou, JIOMaHYyIo,
OKPY>KHOCTb.

Pacno3naBatb, NPHBOAUTL MNpHUMepbl OO0OBEKTOB
pealpHOrO  MHpPA, HMEmUX (OpMy H3yUEHHBIX

¢uryp, oleHUBATh WX JINHCIHBIC Pa3Mephl.
HUcnoab3oBare JUHEHKY M TPAHCHOPTHP  KaK
HHCTPYMEHTBI JUUIsI  TIOCTPOCHUS W  HM3MEpPEHHs:
M3MepATh UINHY OTPEe3Ka, BEIMUHHY yTia; CTPOUThH
OTPE30K 3aJaHHON JJIMHBIYT0J, 3aJJaHHON BEJTUYHUHBIL;
OTKJIAABIBATh ITUPKYJIEM DaHBIE OTPE3KH, CTPOUThH
OKPYXHOCTh  3aJaHHOTO pannyca. M3o0paxkaTh
KOH(UTYpAIUU TeOMETPUUYECKUX (UTYP H30TPE3KOB,
OKPY>XHOCTEHM, HMX YacTeli Ha HEJIWHOBAHHON U
KieTyaTodl Oymare; npeajararb, OINHMCBIBATH H
00CcysKaaTh CIOCOOBI, AJITOPUTMBI [TOCTPOCHHUS.
Pacno3naBath U H300pakaTh HA HEIIMHOBAHHOW H
KJeTyaTod Oymare TpsSIMOM, OCTpBIH, TYIIOH,
Ppa3BEPHYTHINYTIIbI; CPABHUBATH YIJIBL.

BbI4HCAATH [UIMHBI OTPE3KOB, JIOMaHbIX.
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IMonnMaTh M HCOJIL30BATH NPH PelIeHNH 32724
3aBMCHMOCTH MEX1Y SIMHULIAMU METPHUYECKOM CUCTEMBI
Mep; 3HAKOMHUTBCSI C HEMETPUISCKIMHU CHCTEMaMH Mep;
BBIPAKATH JUIMHY B Pa3JIMIHBIX CIUHUIIAX U3MEPEHUS.
HccnenoBats GUryps! M KOHPUTYPALMH, HCTIOJIB3YST

1 pPOBEIE PeCypCHl

OOBbIKHOBEHHbIE
apoou

(48 u

JpoOsb. IIpaBunbHbIC u
HETIPaBUJIbHBIC Zpoou.
OCHOBHOE  CBOWCTBO  JIpoOH.
CpaBHeHHE OpOOCHi.

CrnoxeHnue u BBIYUTAHUE
OOBIKHOBEHHBIX IpoOei.
CmemanHas ApoOb. YMHOXKCHUE
U JICJICHUC  OOBIKHOBCHHBIX
npobeii; B3aUMHO-O0OpaTHBIC
npobu.

Pemenue  TekcTOBBIX  3ajad,
conepxkamux apoou. OCHOBHbIE
3aJa4d Ha Ipoou.

ITpumenenue OyKB JUIsT 3aITUCH
MaTeMaTU9YeCKUX BBIpaKCHUH
UNPEJIIOKESHU N

MoaeaupoBate B rpaduyeckoil, HOpeaMeTHOH
dbopme, ¢ TOMOIIBIO KOMIBIOTEpPA TOHITHUS U
CBOIICTBa, CBsI3aHHBIC C OOBIKHOBEHHON APOOBIO.
YurtaTh M 3aNUCHIBATH, CPABHUBATH OOBLIKHOBCHHBIC
npoOu, mpeaJaratb, 000CHOBBIBATH M 00CYKIATh CIIOCO
Obl yIopsAI0OYMBaHUs APOOCH.

HN3006pakaTh OOBIKHOBEHHBIC APOOH TOYKAMH Ha
KOOPAWHATHON IPSIMOM; HCIO0JIb30BATh
KOOPAWHATHYIO MPSIMYIO JJIsI CpaBHEHUS APOOEH.
DopMyIHPOBaTH, 3aNUCHIBATH € INOMOIILI0 OYKB
OCHOBHOE CBOHCTBO OOBIKHOBEHHOU npoou;
HCIMOJIb30BATh OCHOBHOE CBOWCTBO JpoOm s
coKpaleHust 1pobeil u NpuBeaeHUs IpoOH K HOBOMY
3HaAMEHATEITIO.

IIpeacraBasitTb CMEIIaHHYIO ApoOL B BHIE
HEINPaBWILHON M BBIASISITH LIEJIYI0 YacTh YHUCIA U3
HEMpaBUIBHOU IpoOH.

BeInmoHATH apudmernyeckue necTBUs c
OOBIKHOBEHHBIMH  JpOOSMH; NPUMEHSATH CBOIHCTBa
apuMETHICCKUX  ACHCTBUN Ui palMOHATU3alUN
BBIYMCIIEHUN.

BbInoHAT, NPUKHAKY H  OIEHKY  pe3yibTara
BBIUMCIICHNH; MNpelaraTb W NPUMEHSTh MNPHEMBI
NPOBEPKH BLIUHCICHUH.
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IIpoBoauTh MCCIEeI0BAHUS CBOMCTB Npo0eii, onupasch
Ha YHCJIOBBIE DOKCIIEPUMEHTHI (B TOM 4YHCIE C
IIOMOIIBIO0 KOMITBIOTEPA).

Pacno3dHaBaTh HCTUHHBIC U JIOJKHBIC BBICKA3bIBAHUS
0 IpoOsX, MPUBOAUTHL NMpHUMepPbl U KOHTPIPHUMEPHI,
CTPOMTH BbICKA3bIBAHUS u OTPHUIIAHUS
BBICKA3bIBaHMII.

Pemiate TEKCTOBBIC 3aJa4M, COJEp)Kalue APOOHBIC
JJaHHBIC, M 3aJa4l Ha HAXOXKICHHE YacCTH LEJIOro U
LIEJIOTO 10 €ro YacTH; BBISBJIATH HX CXOJACTBa M
pa3jnyus.

MoaeaupoBaTh X0/ PELICHUS 3a4a4YN C IIOMOIIBIO
pUCYHKa, CXEeMBI, TaOJINIIBI.

IIpuBoauThL, pa3dupaTrb, OLEHUBATH PA3IHIHBIC
pelIeHus, 3aMICH PEeIIeHUH TEeKCTOBBIX 3a1ad.
KpuTtuyeckn ouneHMBaATh IIOJYyYCHHBIH pe3yibTar,
OCYHIECTBIIAITH CAMOKOHTPOJIb, IIPOBEPsisI OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIITHOKH.

3HAKOMUTHCSI ¢ HCTOPHell pa3BUTHS apu(PMETHKH

Harnsanas
reomMeTpusi.
MHOroyroJibHUKU
(10 v)

MHOTroyrojabHHKH.
YeThIpEXYTrobHUK,
NPsSIMOYTOJIbHHUK,KBaJIpaT.

[IpakTryeckas pabora
«ITocTpoeHne NPSIMOYrOJIbHHUKA
C 3aJaHHBIMM CTOPOHAMH Ha
HEJIMHOBAHHOI OyMare».

TpeyronsHuk.

OnucbiBaTh, UCNOJAb3Yys TEPMHMHOJIOTHIO, M300paxkaTh
CTIOMOIIBI0 YEPTENKHBIX HHCTPYMEHTOB M OT PYKH,
MOJIETTNPOBATh U3 OyMaru MHOTOYTOJIEHUKH.
IIpuBoANTH NMpHUMepPHI OOBEKTOB PEAJIBLHOTO MHpA,
HMMEIOIINX hopmy MHOT'OYTOJIbHUKA,
MIPsIMOYTOJIBHUKA, KBajpara, TPEyTroIbHHUKA,
OLlEHUBATh UX JIMHEHHbIE pa3Mepbl. BBIYMCIAATH:
IIepUMeTp TPEyroJbHUKA, MIPSIMOYTOJIBHUKA,
MHOI'OYTr'OJIbHUKA, IJioniaab MNpsAMOYTIOJIbHUKA,
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ITnomane u
OpsSIMOYTOJIbHUKA
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX
OpsSIMOYTOJIBHUKOB,
U3MEPEHUS MIIOLIA N
MHOTOYT'OJIbHUKA

epUMeTp
u

u3
€ IUHUIIbL
Ilepumerp

KBajpara.
H300paskaTs OCTPOYTOJIBHBIE, MPSIMOYTOJIBHBIE U
TYyHOYT'OJIbHBIC TPEYTOJIBHUKU.

CTpouTh Ha HEJIMHOBAHHOW M KJeT4aTOW Oymare
KBaZpaT U MPSMOYTOJIbHUK C 33JaHHBIMHU JIWHAMU
cTtopoH. UcciieoBaTh CBOIiCTBA IPIMOYTOJIBHUKA,
KBaJpara IIyTéM OSKCIEpHUMEHTa, HaOJIOICHHS,
U3MEpeHUsl, MOJETUPOBAHUS; CpaBHUBATH
cBoOlicTBa KBajgpaTa U NpsIMOYTOJIbHUKA.

KoncTpynpoBare MareMaTHuecKHe MPELJIOKEHHS C
TOMOIIBIO CBSI30K «HEKOTOPBIN», «ITFO00T.
Pacno3naBaTh HUCTHHHBIC U JIOXKHBIC BBICKA3BIBAHUS
O MHOTOYTOJIBHHKAaxX, HPHUBOAUTL IPUMEPbI U
KOHTPIIPUMEPHI.

HccaenoBars 3aBUCMMOCTDH IIONIAAU KBajapaTra OT
JUIU-BI €TO CTOPOHBI.

Hcnoab3oBarh cBoOiicTBa KBaJApPaTHOW CETKU IS
IoCTpoeHUs GUryp; pa3duBaTh NPSIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTrOJIbHUKH; COCTABJISATH QUIYPHI U3
KBaJpaToB M MPSIMOYTOIBHUKOB W HAXOIHUTh HX
IUTOMIaAb, Pa30nUBaTh (PUTYPHI HA MPSIMOYTOJIHHUKHU
M KBaJpaThl U HAXOJUTh UX IUJIOLIAIb.

BbipaxkaTh BeIMYMHY IUIOLIAJM B  Pa3JIMYHBIX
CAUHULIAX HU3MCPCHUA MeTpPl'-leCKOP’I CHUCTEMBI MEp,
NOHUMATH M HCHOJIb30BATHh 3aBHCHUMOCTH MEXIY
METPUYUCCKUMU €ANMHHULIAMH U3MEPEHUS TUTIOLIAaN.

3HAKOMHUTBLCA ¢ NMpPUMepPaMH NPUMEHEHMSs] TUIONIATH U
repuMeTpa B MPAKTHYECKUX CHTyalusx. Pemarn
3aJlauyM 13 peAJTbHOW JKU3HH, Mpexaratb W
00cysKaaTh pa3jiMuHbIe CIOCO0ObI pelIeHUs 3a1a4
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JecaTHUHBIEPOOH
38u)

Jlecstnunast  3amuck  ApoOeii.
CpaBHEHHE JEeCATUIHBIX IPOOCHi.

JleticTBus c JIECSITHYHBIMU
ApoosIMU. OkpyrieHue
NECSTUYHBIX ApOOCHi.

Pemienne  TEKCTOBBIX  3ajad,
coxepxamux npobu. OCHOBHBIE
3a7a9d Ha ApOOH

IIpeacraBiasiTe necATHYHYIO APOOb B BUE OOBIKHOBEHHOM,
YUTATH M 3aMHCHIBATH, CPABHUBATH JECATHYHBIC IpOOH,
npeaararb, 00OCHOBBIBATH M 00CYXAaTh CIOCOOBI
YIOPSIAOYMBAHUS JECATHIHBIX APOOSH.

HN3o0pakaTs  gecaTUYHBIE JOpoOM  TOYKAMH  Ha
KOOPAWHATHOMN OpPSIMOMA.
BpisiBasTH cXoJacTBA " pa3an4aus MIPaBHUII

apudmeTnyeckux AEHCTBHUII ¢ HAaTypaJlbHBIMU YHUCIAMH U
JIECATUIHBIMA IPOOSIMU, OOBICHATH UX.

BpInoaHaTs apudMeTHUeCKHe ASHCTBHUS C JACCATHYHBIMU
IpOOSIMU; BBINMOJHATL NMPUKHAKY M OLEHKY pe3yibTara
BBIYMCIJIEHUHN.

IIpumensiTe cBoiicTBa apudmeTHYECKUX AEHCTBHH IS
panMoHaNIN3aNN BEITUCICHUH.

IIpuMeHAITH MPABUJIO OKPYTJIEHHsI JIECSITUYHBIX JIPOOCH.
IIpoBoaUTH HMCCIIEIOBAHNSI CBOICTB JIECSITUYHBIX APOOCH,
ONMpasich Ha YHCIIOBBIE SKCIIEPHUMEHTHI (B TOM YHCIE C
TMIOMOIIBI0  KOMIIBIOTEPA), BBIABHUIaTh THIOTE3bl U
MPUBOJIUTH UX OOOCHOBAHHMSI.

Pacno3zHaBaTh HUCTUHHBIE U JIOJKHBIE BBICKA3bIBAaHUS O
pO0sIX, MPUBOANTH MPUMeEPHI U KOHTPIIPUMEPBI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BbICKA3bIBAHUMN.

Pemate TEKCTOBBIC 3a7jadd, CoOJEp’Kallue JIpOOHBIC
JTaHHBIC, ¥ Ha HAXO0XJI€HNE YaCTH IIEJIOr0 U I[eJIOTO IO eTo
YaCcTH; BBISIBJISITh UX CXOJCTBA M PA3JIM4M.
MoaeaupoBaTh XOJ peNIeHHWs] 3aJad9d C  ITOMOIIBIO
pucyHka, cxembl, Tabnuusl. I[IpuBoauMTH, Ppa3éuparsb,
OLIEHUBATH PAa3JIMYHbIC PELICHUs, 3aIUCH PEHICHUIN TEKCT
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BbIX 3aJa4.

OnepupoBaTh  JPOOHBIMHM  YHCIAMH B  pEaJIbHBIX
JKH3HEHHBIX CUTYaLHsIX.

Kputnueckn  omeHMBaTHL  TIONIyYSHHBIH  pe3yJbTar,
OCYLIECTBIIATh  CAMOKOHTpOJIb, IIPOBEpsii OTBET Ha

COOTBETCTBHE YCIOBHIO, HAXOJAUTH OLIHOKH.
3HAKOMHUTBHCH ¢ HCTOPHUEel pa3BUTHSA apu(PMETUKH

Harasanas
reometpusi. Tena n

¢urypois
npocrpascrae(9 4)

MHuororpanHuku. M3o0paxkeHue

MHOTI'OIPAaHHUKOB. Mopenu
MIPOCTPAHCTBEHHBIX TEJl.
ITpssmoyronbHbIN
napajuieJIeIuIe I, Ky®O.
PazBépTiku KybOa "
napajuiesieIuIeaa.
ITpakTrueckast pabota

«Pa3BépTka Kybar.

O0BEM KkyOa, TPSIMOYTOJIILHOTO
rapajuiesienure1a

Pacno3HaBaTh Ha YepTeiKaxX, PUCYHKAX, B OKPY KaIOIIeM
Mupe MIPSIMOYTOJILHBIH rapajuiesIeuIe]I, Ky0,
MHOTOTPaHHHUKH, ONMUCHIBATH, HCIIOJIL3Ys] TEPMHUHOJIOTHIO,
OLIEHUBATH JINHCHHBIC pa3MephI.
IIpuBoauTsL TWPpPHUMEPBI OOBEKTOB
uMmeromux  ¢GopMy  MHOIOTPAaHHHKA,
napajuienaenunesaa, Kyoa.
HN3o0pakaTh KyO Ha KieT4yaToll Oymare.
HccnenoBartn cBOlicTBa Kyo0a,
napaJuiesenumnena, MHOTOTPaHHHUKOB,
MOJIEIH.

Pacno3znaBare u u300paxkaTh pa3BEPTKH Kyda ©
napajuienenumena. MoaeJaupoBaTh Ky0O U mapaiiesenuIie
u3 OymMaru W MPOYHMX MaTEPHAIOB, OOBICHATH CIOCOO

peanbHOro MHpa,
MPSIMOYTOJIBHOT O

NPSIMOYT'OJIBHOI'O
HUCIIOJIB3YS

MOJIEITUPOBAHMS.
Haxoanrs U3MEpeHHUs, BBIYHCJISATH IJIOIIATb
TMIOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJILHOTO
rmapajuiejienumesa; HCCaeI0BaTh 3aBHCHMOCTh 00bEMa

Ky0a OoT MIMHBI ero pedpa, BHIABUIATh U 000CHOBLIBATH
TUIIOTe3Y.

Ha6.1100aTh U NPOBOAUTH AHAJOIMHM MEXIY MOHITUIMU
mIomaad U oobEMa, mepuMeTpa 1 IUIOIIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTHUHHBIE M JIOXKHBIE BBICKa3bIBAHUA O
MHOTOTPaHHUKAX, NMPUBOAUTHL MPHMePbI U KOHTPIPHMEPEL,
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CTPOUTH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAHUM.

Pemiats 3agaum u3 peasbHON >KU3HU

IHoBTOpenue n
0600menne(10 4)

IToBTOpEHHE OCHOBHBIX IOHATUM
M METOJOB Kypca 5 Kkiacca,
o0o011eHne 3HaHui

BpluHCcasATHL 3HAYEHUS  BBIPAXKEHUM, CcoOAepKallux
HaTypaJbHBIE 4YHCJIA, OOBIKHOBEHHBIC U JICCATHYHBIC
poOu, BRITIOJHATH TPeoOpa30BaHUs YHUCEIT.

BpiOupars cnocod CcpaBHEHUS YHCEN, BBIYUCIICHUH,
NPpUMEHATh CBoOlicTBa apudmeTHdyecKux ACHCTBUM It
palMOHAIN3AH BEIYUCIICHUN.

OcylecTBJISITh CAMOKOHTPOJIb BBITIOTHAEMBIX ACHCTBHN U
CaMOIIPOBEPKY pe3ysbTaTa BBIYUCICHHH.

Pemats 3amaum W3 peasbHON OKW3HU, NPHMEHATH
MaTeMaTU4YeCKHe 3HAHUS Ul PeLICHUs 3aaad U3 Ipyrux
YYEOHBIX ITPEIMETOB.

Pemate 3asaum  pa3sHbIMH  CHOCO0AMH, CPaBHHBATh
crnoco0bl pelleHus 3ajadd, BbIOMPATh PaNMOHAIbHBIN
cnocod
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6 xmacc (170 u)

HazBanue
pa3zaena (Tembl)
Kypca (4HCJI0 4YacoB)

OcHOBHOe cojiepakaHue

OcHoOBHBIE BH/BI IeSTEJIbLHOCTH 00y4aI0IUXCSI

Harypaabnble
YyHcaa
(30 u)

Apudmeruyeckue OEHCTBUS C
MHOTO3HAYHBIMH HaTypaJbHBIMU
4HCIIAMH. Yuciosble
BBIPAXXKEHUsI, NOPSIAOK NAECHCTBUH,
HCIIOJIb30BaHUE CKOOOK.
OxpyrneHne HaTypaITbHBIX
qHCe.

JlenuTenun ¥ KpaTHBIC YHCHA;
HauOONBINHUN OOIUN JEIUTEIL U
HauMEHbIIIee 00Iee KpaTHOE.
PasnoxeHue 4yuciia Ha MPOCTHIC
MHOXHTEIU. J[eTuMOCTh CyMMBI
u npowusBeneHus. Jlenenue c
OCTaTKOM.

Pemenne TeKCTOBBIX 3a1a4d

Beinonsite apupmeruyeckue AeficTBUsI C MHOTO3HAaUYHBIMU
HATypaJIbHBIMHM YHUCIIAMH, HAXOAUTh 3HAYEHUS] YHUCIIOBBIX
BBIpOXKCHUH €O CKOOKamMH W 0e3 CKOOOK; BBIYHMCJISATH
3HAYEHH S BBIpaKSHUH, cozieprKaInx CTCIICHH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAUYCHUH YMCIIOBBIX
BBIpQKCHHUH, MPUMEHATH NPUEMBI IPOBEPKU pe3yJIbTaTa.
Hcnosib30BaTh NPH BBIYHMCJIEHUAX NIEPEMECTUTEIBHOE U
codeTaTelIbHOE CBOWCTBA CJIOXKEHHS M YMHOXXCHHS,
pacrpenenuTeIbHOe CBOMCTBO YMHOMKEHHSI OTHOCHUTEIBHO
CIIOKEHUS, CBOMCTBa apu(PMETHYECKUX NICHCTBUUL.

HccaenoBarps YUCIOBbIE 3aKOHOMEPHOCTH, IIPOBOJUTH
YHCIIOBBIE KCIIEPHMEHTHI, BBIIBUTaTh H 00O0CHOBLIBATH
TUIOTe3bl.

dopmMyIMpoBaTh ONpeaeJIeHUusl JEJUTEeNss U KpaTHOro,
HauOOJIBIIEero OOIIEro AENHUTENs] U HAaNMEHBIIEro OO0IIero
KpaTHOTO, MPOCTOTO M COCTAaBHOTO YHCEN; HCIIOIb30BaTh
9TU NOHATHUS PU PELICHUH 3aJa4y.

IIpuMeHSITh aJrOPUTMBI  BBIUMCICHHUS HaHUOOJBIIETO
o0IIero JenuTesiss M HAWMEHbBIIEro OOIIero KpaTHOTO
JABYX 4YHCEJI, AJITOPUTM Pa3JIOKEHHA YHCJIa Ha IIPOCTHIC
MHOXXHUTEIIH.

HccaenoBaTh ycinoBus nenumoctd Ha 4 u 6. MccienoBars,
o0cyx1aTb, (GopMyIHPOBATH M 00OCHOBBIBATH BBIBOJX O
4ETHOCTH CYMMBI, IIPONU3BCCHUS! )lByX'-léTHle qyucel,
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JIBYX HEYETHBIX 4YMCIIE€, YETHOTO U HEUYETHOTO YUCE.
HUccaenoBars cBOCTBA JICIMMOCTH CyMMBI K
OPOU3BEICHUS YHCEII.

IlpuBoaAuTHL MPUMeEPHI YHCEN C 33JaHHBIMU CBOWCTBaMHU,
pacno3HaBaTh BepHble W HEBEpPHbIE YTBCPXKJICHUS O
CBOMCTBaxX YHCEI, OMPOBEPraTh HEBCPHBIC YTBEPIKICHHUS C
TMOMOINILE KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTH4YecKUe NMPeIJIOKEHUS C MTOMOIIBIO
CBSI30K «H», «HIIH», «ECIH..., TO...».

Pemiars TEKCTOBBIE 3ajayH, BKJIIOYAIOUINE ITOHSITHS
IEJIMMOCTH, apU(PMETHIECKUM CITOCOOOM, MCIIOIBE30BaTh
nepedop BCceX BO3MOXKHbBIX BAPUAHTOB.

MoaeaupoBarh XO0J peUISHUs 3aJadyd C ITOMOIIBIO
pHCYyHKa, CXEMBbI, TaOIUIIBI.

IIpuBoauTs, pa3duparb, OLEHHBATbL  pa3JIMYHbIC
peIIeHus, 3aIUCH PEIIeHNH TEeKCTOBBIX 3a7ad
Kpurnuecku  oumeHMBaTh  IOJYYEHHBIH  pe3ynbTar,
HAXOAWUTH  OIIMOKH, OCYIIECTBIISATH  CaMOKOHTPOIb,
MPOBEPsisi OTBET HA COOTBETCTBUE YCJIOBUIO
Harasianas ITepneHnuUKyIsApHBIE TPSIMBIC. PacnosHaBaTh Ha 4yepTexax, pPHUCYHKax cllydyau
reomMeTpus. ITapannenpHble IpsAMBIE. B3aMMHOI'O PACIOJO0KECHUA ABYX MPSMBIX.

IIpsimble Ha
niockocTH (7 9)

Paccrosinue  mexnay — AByms
TOYKaMH, OT TOYKU A0 MNPsIMOU,
AJIMHA IIyTH Ha KBaJpaTHOM
CeTKe.
ITpumepnr
MPOCTPAHCTBE

IpsAMBIX B

HN300paxkaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBaHHOM u KJIeTYaTON Oymare niBe
repeceKaronecst MpsiMble, JBE ITapajIeIbHBIC IPSIMEIE,
CTPOUTH NPSMYIO, NEPIEHAUKYISIPHYIO JaHHOM.
IIpuBoauTH npuMepbl napajuleIbHOCTH u
TIePIIeHANKYIISIPHOCTH MIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYI'OJIbHUKaX MEPIEHIUKYISPHbIE U
mapajjieaIbHble CTOPOHEI. M300paskaTh MHOTOYTOJIEHUKHU
C mapayuIeabHBIMH, TEPIECHINKYISIPHBIMA CTOPOHAMHU.

34




HaxoauThb paccTOsHHE MEXIy ABYMsI TOUYKaMH, OT TOUKHU
[0 NpsAMOMN, AJIMHY IIyTHM Ha KBaJpaTHOM CETKE, B TOM
4HCIIE UCTIONB3Ys IU(PPOBBIE PECYPCHI

Jpodu
(32 u)

OObBIKHOBEHHAs ApOOb, OCHOBHOE
CBOWMCTBO JnpoOH, COKpalleHue
Ipooeii. CpaBHeEHUE "
YHOpsIIOYUBAHUE IPOOCii.

HecstTuansie npobu "
MeTpHUYecKas cucTeMa Mep.
Apudmerndyeckue AeHCTBUS C
OOBIKHOBECHHBIMH u
JIECATUIHBIMH IPOOSIMH.

OtHoureHue. JlejieHue B JITaHHOM

OTHOIICHUH. Macmra6,
TIPOTIOPIIHSI.

ITonsTne MPOIIEHTA.

Brruucnenne OpoleHTa oT

BEJIMUMHBI U BEJIHWYUHBI IO €€
MIPOLICHTY.

Penreane TEKCTOBBIX 3agad,

coaep Kalux napobu u
MPOIICHTBHI.

IMTpakTryeckast pabota
«OTHOIICHNE JUTUHBI

OKPY>KHOCTH K e€IuaMeTpy»

CpaBHHMBATh M YHOPSAJI0YMBATH IpoOH, BHIOMPATH CIIOCO0
cpaBHEHUS ApoOeii.

IIpencraBiasaTe JIECATHYHBIE npoou B BUJIE
OOBIKHOBCHHBIX Jpo0Oeii W OOBIKHOBCHHBIC B  BHJIC
JNECITUYHBIX, HCII0JIb30BATh JKBHBAJIEHTHEIE

npeacraBjacHUust I[pO6HI)IX HHCeI Ipu UX CpaBHCHHUH, IIPU
BBIYUCJICHUAX.

Hcnoab3oBaTh NeCATHYHBIE OpOOH HpH MpeoOpa3oBaHUHU
BEJIMYMH B METPHUCCKOI CUCTEMe Mep.

BpinoaHsaTs apudmernyeckue aelicrBus c
OOBIKHOBEHHBIMH U JIECATHUHBIMU APOOSMHU.
BpruncasaAiTe  3HaueHUs  BBIPAXKEHUM,  COAeprKallnX

OOBIKHOBEHHBIC W  JICCATHYHBIC JAPOOU, BBIMOJIHITH
npeodpa3zoBaHus IpoOei, BLIOMPATh CIOCO0, MPUMEHATH
CBOMCTBA apuMETHICCKUX NENCTBUI TS
palMOHAIN3aIHA BEIYUCIICHUN.

CocTaBJsITh OTHOIIICHHUSI U IPOTOPIINH, HAXOAUTH OTHOIICHUE
BEJIUYMH, JICJIUTh BEJIMYNHY B TAHHOM OTHOIIICHUH.
HaxoauTh 3KcnepMMeHTAIbHbIM IIYTEM OTHOLIEHHUE
JUTHHBI OKPY>KHOCTH K €€ THaMeTpy.

HNuTepnpernpoBaTh MacmrTad KaKk OTHOIICHHE BEIIWYHH,
HAX0AUThb MaCIJ_ITa6 IJ1aHa, KaprI )58 BBIYUCIIATH
pacCTOSIHUS, UCIIOJB3YsI MacIITal.

OOGBSICHTH, YTO TAKOE MPOICHT, YIIOTPEOJISITH 000POTHI
peYu CO CJIOBOM «IPOLEHT». BbIpaskaTh NpOLEHTHI B
IpoOsX M ApoOU B IMPOIIEHTAX, OTHOIICHHUE ABYX BEJIUINH
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B IIPOIICHTAX.
BBIYNCAATH IPOIEHT OT YHCIIA M YUCIIO 10 €T0 IPOICHTY.
OKpyriasarb npobu u MPOLICHTHI, HaXOIUTh
OPUOIMKESHUS YHUCE.

PemaTtes 3agaum Ha YacTH, IPOLEHTHI, MPOIOPIHH, HA
HaxXOXXJeHHe JApoOm  (IIporeHTa) OT BEJIUYHHBI U
BeJIMYMHBI 1O €€ Aapobum (mpoueHTy), Apodbu (IpoleHTa),
KOTOpBI  COCTaBJIsIET OJHAa BEJIWYWHA OT JPYTroOH.
IIpuBoauTs, pa3duparb, ONEHHBATH  Pa3JIUIHBIC
pelLIeHUs, 3aIIUCH PEIICHUH TEKCTOBBIX 3a/1a4.

HN3Baexkaty wuHGOpManuio wu3 TaONHI W OHarpaMmm,
HHTEPIPETUPOBATh TaOJMYHBIC JaHHBIC, OIPENeisiTh
Haubosblllee W HAWMEHbIIEe W3 IPEACTABICHHBIX
JTaHHBIX
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IIpooonoicenue

Ha3zBanmue

paszaeiia (TeMbI) OcHOBHOE coep:kaHHe OcHoBHBIE BH/bI JesITeJTbHOCTH 00y4al0LINXCsl
Kypca (4HCJI0 4YacoB)

Harnsianas OceBast CUMMETpPHUS. PacnosnaBarb Ha  ueprexkax M HU300paKeHMsIX,

reomMeTpHsi. IlenTpanpHas CHMMETpPUS. u3o0paxkarhb OT pyKH, CTPOMTH C  IIOMOUIBIO
Cummerpus HHCTPYMEHTOB Ur T K MaH

p TTocTtpoenne CHUMMETPUIHBIX Py ¢$urypy (oTpesor, JIOMaHY¥O,

6 w) buryp. TpEyTOIbHUK, TIPSIMOYTOJIBHUK, OKPY>KHOCTB),
CUMMETPUYHYIO JaHHON OTHOCUTEIBHO IPSIMOM, TOUKH.

IpakTryeckas padora «Ocepast HaxoauTes npuMepbl CUMMETPUU B OKPYIKArOLLIEM MHUpE.

CUMMETPHSI». MoaenupoBaTh U3 Oymaru nBe (Urypbl, CAMMETPHUUYHEIS

CHMMETpHS B IIPOCTPAHCTBE OTHOCUTEJIBHO NPSIMOI; KOHCTPYUPOBATh F'€OMETPUUECKUE

KOH(UTYpaIuy, HUCIOJB3Yysl CBOWCTBO CHMMETPHH,B TOM
4dHCIIe C ITOMOIIBIO IIU(POBBIX PECYpPCOB.

HccienoBaTh CBOMCTBA M3YUYEHHBIX (DUTYD, CBSI3aHHbBIE C
CUMMETpHEeH, HCHOJb3ysl JKCIIEPUMEHT, HaOJoneHue,
MOJEINPOBaHNUE.

OO0O0CHOBBIBATD, onpoBeprarb c IIOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKACHHUS O CHMMETPHUU QUTYD
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Boipaskenusic
oykBamu (6

1)

IIpumeHeHne OyKB ISl 3aIlMCH
MaTeMaTHYSCKUX BBIPAXKCHUU U

NPEATOKEHUM. bykBenHbIe
BbIPAYKCHUS u YHCJIOBBIE
OJICTAHOBKHU.

ByxBeHHbIe paBeHCTBa,
HaXxO0XJICHUE HEHU3BECTHOT'O

KoMItoHeHTa. DopMyJibl

Hcnoab3oBaTh OYKBBI JUII O0O3HAUCHHS YHCEII, TIPU
3allICH MaTeMaTHYSCKHUX YTBEPIKICHUH, COCTaBIISITH
OyKBEHHBIE BEIPAYKCHHUS 110 YCIOBHIO 3aIavH.
HccienoBaTh HECIIOXKHBIC YHUCIOBBIC 3aKOHOMEPHOCTH,
HCITOJIE30BAaTh OYKBEI JUISI UX 3aIIHCH.
Beruncasartsb YHUCIIOBOE 3Ha4YCHUE
BBIPaKCHMS 1IPU 3aJIaHHBIX 3HAYCHUIX OYKB.

OyKBEHHOTO

3anuceiBaTh  GOpPMYJBI:  NEpUMETpa U IUIOLIAJH
NpSIMOYTOJIbHMKA,  KBajapara;  JUIMHBI  OKPYXHOCTH,
IUTONIAJN Kpyra, BBINOJHATH BBIYHCJIEHHSI 110 STUM
opmymam.

CocraBiasite (POPMYJIbl, BBIPAXKAIOIIHE 3aBUCUMOCTH
MEXJy BEJIWYHMHAMHU: CKOPOCTh, BPEMs, PaCCTOSHUE;
IIeHa, KOJHUYECTBO, CTOUMOCTH; HPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM pabOThI; BBITIOIHSATH BEIYUCICHUSI 10 TUM
bopmynam.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(PMETHUIECKOrO
JEeUCTBUS
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Harasanas
reomMeTpusi.
Durypsi

Ha njockocTu(14

1)

YeThIpEXYTroJIbHUK, MPUMEPHI
4eTBIPEXYTOIBHUKOB.
IIpsiMmoyTOJIBHUK, KBagparT:
CBOMCTBa CTOpPOH, YTJIOB,
auaroHalici.

N3mepenue YTJOB. Bungsl
TPEYTOJIBHUKOB.

IlepumeTrp  MHOrOyTOJILHUKA.
ITnomane ¢urypsl. dopmynsl
nepuMeTpa u JIOIAaHA
OPSAMOYTOJIBHHUKA.
ITpubnrmxEnHoe U3MEpEHUEe
mwromanu GUryp.

IIpakTnueckas paborta

«ITmomtags kpyra»

HN306pakaTs Ha HEIMHOBAHHOW M KJIETYAaTOW Oymare c
HCTIONb30BaHUEM YePTEKHBIX HHCTPYMEHTOB
4YEeTBIPEXYTOJILHUKHM  C  3aJaHHBIMM  CBOMCTBaMH: C
napasuleabHbIMU, NEePIECHAUKYJISIPHBIMY, paBHBIMU
CTOpPOHAMU, MPSMBIMH yTJIaMHU U JAp., PAaBHOOEIPEHHBIN

TpeyrosibHUK. IIpemnarare M 00Cy:KIaThb CIHOCOOBI,
aJrOPUTMBI ITOCTPOCHHUSI.
HccnenoBaTh, HCIONB3Yys OKCICPUMEHT, HaOIOACHHUE,

MOJICJIMPOBAaHUE, CBOMCTBA IPSMOYrOJIbHUKA, KBajpara,
pa3zbuBats Ha TPEyTOJbHUKH. OO00CHOBBIBATD,
ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB YTBEPIKIACHUS
0 MPSAMOYTOJIbHUKE, KBaJpaTe, Paclo3HaBATh BEPHbIC U
HEBEPHBIC yTBEPIKIACHHUS.

H3MepsiTh M CTPOUTH C MIOMOIIBIO TPAHCIIOPTHPA YIJIbI, B
TOM 4YHCIIE B MHOIOYTIOJIbHUKE, CPaBHMBAThb YIJIbI;

pPacno3HaBaTh OCTpBIC, TPSMBIC, TYIbIe, pa3BEPHYTHIC
yrael.  Pacnmo3HaBaTth, u300paskaTh  OCTPOYTOJIBHBIN,
OPsIMOYTOJbHBIN, TYIIOYT'OJIbHBIH, paBHOOEAPEHHBIH,

PaBHOCTOPOHHHH TPEYTOIHHUKH.

BprunciasiTb nOepuMeTp MHOTOYTOJIbHHKA, ILIOMAlb
MHOTOYTOJIbHUKA pa3OMeHHeM Ha MpSMOYTOJBHHUKH, Ha
paBHBIE (PUTYPBI, HCIIOJIB30BAaTh METPUYSCKUE €IUHUIIBI
U3MEpEeHUs! JUIMHBI U TIIOIIA/IH.

Hcnonb3oBaTh NpUOIMIKEHHOE HM3MepeHMe JUIMH |
wiomaze# Ha  kieryatod  Oymare,  mpuOMMKEHHOE
N3MEPEHUC JJIMHbI OKPYXXHOCTH, IJIOHIaAN Kpyra
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IIpooonowcenue

HazBanue
pasaena (Tembl)
Kypca (4Mcj10 4acoB)

OcHOBHOe cojiepakaHue

OcHoBHbIEe BH/IBI 1eATE€IbHOCTH 00yYAIOLIUXCS

IMogo:kuTEeIBLHBIE H

Ilenple uwncma. Moaynb ywucia,

HpI/IBOHI{‘ITb npuMepbl HCIIOJIb30BaHUA B peanLHoﬁ

oTpHUIaTeJIbHBIE reoMeTpudecKasi HWHTEpIpeTaIys SKM3HM TIOJIOKUTEIIBHBIX U OTPULATENIBHBIX UYHCEIl.
R (] MOty Jisl. YUCIIOBBIC IPOMEKYTKH. H3o00paskaTe 1eable YHCIA, IOJIOKHUTEIbHBIE U
40 4 OTpHIIATEIIbHEIC YUCIIAa TOYKAMH Ha YUCIIOBOM MpsSIMOM
(40 ) TTonoxuTenbHbIE U OTPUIIATEIBLHBIS pHn P >
HCHOJIB30BATh YHCIOBYIO TIPSIMYIO JJIsSI CpPaBHEHMUS
qucia. CpaBHeHHE
YHCeIl.
TIOJIOXKUTEIIBHBIX "
IIpuMeHsaTs mNpaBHJIAa CpaBHCHHS, YNOPSIA0YMBAThH
OTPHUHATEIIHLHBIX YHCell.
o LIeJIbIe YHMCa; HAXO0AUTh MOAYJIb YHCIIA.
Apudmerndyeckue OEUCTBUS C
DopMyJIHPOBATH npaBuJia BBIYUCIICHUS c
TMOJIO>KUTEIILHBIMA u
MOJIOKUTENbHBIMH M OTPULATEIBHBIMH  YHCIIAMH,
HLATEIILHBIMH YHCIIaMHU. o
oTpHunaten cna HaXOJIUTh 3HAYEHUA YUCIIOBBIX BBIPAKCHUH,
Pemmenne TekcTOBBIX 3a/1a4 comepKalMx  ACHCTBUS C TTOJIOKUTEIHHBIMHU n
OTPUIATEIIEHBIMU YHCIAMH.
IIpuMeHsATH CBOMCTBA CJIOKEHUSI M YMHOXEHUS JJIsA
peoOpa3zoBaHusI CyMM M IPOU3BEICHUN
Ipencrabienne TIpsimoyronbHast cucrema OO0BACHATH " HLJIIOCTPHPOBATH TOHSITHE
JAAHHBIX KOOpAWHAT Ha IJTOCKOCTH. MPSMOYTOJIBHOM CHCTEMBI KOOPJAWHAT Ha INIOCKOCTH,
(6 u) KoopanHaThl TOYKH Ha IJIOCKOCTH, HCIIONB30BaTh TEPMHHOJIOTHIO; CTPOMTH Ha
abciucca U opAUHaTa. KOOPJAMHATHON IUIOCKOCTH TOYKH W QUTYpPBI IO
Cron6uarsie u KPYTOBbIE 3aJaHHBIM  KOOpJAMHATaM, HAXOAHTh KOOPJMHATHI
JMarpamMmel. TOHCK.
YuraTte crosOuaThle W KPYTrOBBIE  JHArpaMMBbI,
ITpakTuaeckas pabora

«IlocTpoenue nuarpamMmm».

MHTEPNpPEeTHPOBATh JTaHHBIC;
JTHarpaMMBL.

CTPOUTH CcTOJIOUATHIE
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Pemienue TEKCTOBBIX 3aaad,
cozeprKaIImx JaHHbBIC,
npeACcTaBJICHHBIC B TAOIHIIAX U
Ha JuarpaMmax

Hcnouab3oBarh  MHOpPMALMIO, IPEACTABICHHYIO B
TabiMmax, Ha auarpaMmax JUisl pelIeHHs] TeKCTOBBIX 3ajad
U 3a71a4 U3 peaibHOM KU3HU

Harusianas
reoMeTpus.
Durypnt

B nnpocTpaHcTBe(9 4)

IIpsimoyrosabHbIN
napasurenenuresn, Kyo, mpusma,
nupamMmuia, KOHyC, IHIJIHMHIP,
map u chepa. M3o0paxeHue
MIPOCTPAHCTBEHHBIX duryp.
IIpumepsl pPa3BEPTOK
MHOTOTPAaHHHUKOB, IUINHAPA U
KOHYca.

ITpakTnueckast pabota
«Co3nanue MoJenei
MIPOCTPAHCTBEHHBIX QUTYPY.

ITonsitTue 00BLEMA; €IUHMIILI

uzMepeHusi o0wéma. OO0BEM
OPSIMOYTOJIBHOTO
napauienernunena, KyOa,

dopmysibl 06BEMaA

Pacno3HaBaTh Ha 4YepTeXKax, PHCYHKAX, ONHMCHIBATH
nupaMuzy, NpU3My, IWIMHIP, KOHYC, IIap, H300pazkaTh
UX OT pyKH, MOJEJTHPOBATH W3 OyMmarw, IUIaCTHINHA,
npoBojokn wu gap. IIpuBoguTh mNpHMepPbI OOHEKTOB
OKpY’KaIOIIeT0 MHUpa, MMeEIomuX (OPMBI Ha3BaHHBIX TeJl.
Hcnonan3oBaTh TEPMUHOJIOTHMIO: BEpIINHA, PeOpPO, IpaHb,
OCHOBaHHE, BBICOTA, PAJUYC U JUAMETp, pa3BEpPTKa.
HU3yuyaTh,  HCHONB3YS  OKCICPUMCHT, HaOJII0CHHE,
HU3MEpeHHEe, MOJICIIMPOBaHUE, B TOM YHCIIE KOMITBIOTEpHOE, U
ONMHMCHIBATH CBOIiCTBA Ha3BaHHBIX TeEJ, BBISBIATH
CXOACTBA W Pa3jIMYMs: MEXIy IHUpPaMHJIOH W TPHU3MOMN;
MEXJ1y IUJIMHIPOM, KOHYCOM U IIapOM.

Pacno3snaBaTh  pa3BEpPTKM  mapajulenenumnena,  Kyoa,
TIPU3MBI, TAPAMHU/IBL, KOHYyca, LWIMHIPA;
KOHCTPYHPOBATH JaHHbIC Tejla U3 Pa3BEPTOK, CO3/aBATh
nx mozenu. Co3gaBaTh MOJEJH MPOCTPAHCTBEHHBIX (GUTYD
(13 OyMaru, TpoOBOJIOKH, TJIACTHIIMHA H JP.)

HN3MepsaTe Ha Momensix: JUIMHBI péOEep MHOTIOTPaHHHUKOB,
JIaMeTp Iapa.

BeiBOAUTH dopmyay 00BéMa NPAMOYTOJIBHOTO
napajuleJIenuIe1a.

Beryucaare mo ¢opmyaam: o00BEM TPSIMOYTOJIHHOTO
napasulejaenuIea, Ky0a; HCIIOJIb30BaTh €JIMHUILIBL
HU3MEpEeHUs 00BEMa; BbIYUC/IATH 00BEMBI Tex,
COCTaBJICHHBIX U3 KyOOB, NapaJuleJIeHIIeOB; PpelaTh
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3ala4M C p€ajJlbHbIMHU NJaHHBIMU

IloBTOpeEnue,
000011IeHHE,
cUCTeMAaTU3aIHsI

(20 v)

TToBTOpEHHE OCHOBHBIX TTOHSTHI
1 METOZ0B KypcoB 5 u 6 kiaccos,
00001IIeHHEe W CHUCTeMaTH3aIus

3HAHHWI

BbIuucasTh 3HaUEHUS BBIPAXKEHUM, COIEPIKAILIUX
HaTypaJIbHBIC, IIeJIbIe, ITOJIOKUTEIbHBIC U
OTpHIaTeIIbHEIS

4quciia, OOBIKHOBEHHBIC U JECATUYHBIE OPOOH,
BBITIOJIHATH NIPe0Opa30BaHUs YUCEN U BhIPaKEHUI.
BeIOupaTh c1oco0 CpaBHEHHUS YHCEJ, BBIYHUCICHHH,
NPUMEHATH CBOMCTBA apUPMETHUSCKUX IEHCTBUM IS
panroHaNIN3auuy BEIYUCICHUHN.

PemaTs 3a1aun U3 peaabHOH )KU3HH, IPAMEHSTH
MaTeMaTHYecKHe 3HAHUSA JUIS PEIIeHUs 3a1a49 U3 IPyTuX
IIPEIMETOB.

Pemarp 3a7a4u pa3sHbIMH c1I0CO0AMH, CDABHUBATD,
BbIOMPATH CHOCOOBI PELICHUS 3aauH.

OcylecTBIATh CAMOKOHTPOJIb BBINOTHACMBIX JeHCTBHI
M CAaMOTIPOBEPKY Pe3yIbTaTa BIYUCICHUH
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ITPUMEPHAA PABOYASA ITIPOT'PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJTACCBI

LEJIM N3YYEHMSA YUEBHOI'O KYPCA

Anrebpa sIBIsIeTCSI OJJHMM M3 OIOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
OHa oOecmeunBaeT U3y4YCHUC IpYTHUX JUCITUTUINH, KakK
€CTEeCTBEHHOHAYYHOTO, TaK M TYMaHUTApPHOTO ITUKJIOB, €€ OCBOCHHE
HEOOXOAMMO JUIsi TPOJOJDKEHHUsT 00pa3oBaHWsI M B IOBCEIHEBHOU
)kn3Hu. PazBuTme y oOydaromuxcsi Hay4dHBIX IIPEJCTaBICHHUH O
MIPOUCXOKICHUUN CYIIHOCTH aireOpamdecKux aOcTpakiuii, criocode
OTpaKCHMs] MaTEeMaTHYECKON HayKOH SBJIEHHMII W IPOLIECCOB B
MpUpoJe M OOIIeCTBE, POJM MaTEeMaTUYECKOI'0 MOJICIIUPOBAHUS B
HayYHOM IIO3HAaHHU W B TMPaAKTHUKE CIIOCOOCTBYeT (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHUS M KAYSCTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTtanu B COBpeMEHHOM 1udpoBoM obOmiectBe. M3yueHue
anreOpbl SCTECTBEHHBIM O00pa3oM OOeCTeunBacT pa3BUTHE YMCHUS
HaOIIO4aTh, CpaBHUBATh, HAXOAWUTHh 3aKOHOMEPHOCTH, TpelyeT
KPATUYHOCTU MBILIICHUS, CIOCOOHOCTH ApryMEeHTHUPOBAHHO
OOOCHOBBIBATH CBOW  JCWCTBHS W  BBIBOIBL, (POPMYIHPOBATH
yTBepkaeHus. OcCBOGHHE Kypca anreOpbl oOecIrieuuBacT pa3BUTHE
JIOTHUYECCKOI'O MBIIJICHU S 06yqarom1/1xc;1: OHH HUCIIOJIB3YIOT
JNEAYKTUBHbIC W  HWHAYKTHBHBIC PacCyXICHHs, o000OmeHne u
KOHKpeTH3aluio, adcTparnpoBanue u aHaimoruro. OOydeHHe anredpe
OpearnoaraeT 3HAYUTEIbHBIN 00BEM CaMOCTOSITEIbHOU
JIeSITEILHOCTH  O0yYaroluxcsi, MO3TOMY CaMOCTOSITEJIbHOE pellIeHHe
3a51a4 €CTEeCTBEHHBIM oOpa3om SIBIISICTCS peanu3anueit
JIeSITEeIIFHOCTHOTO TPHUHITUAIIA O0yJICHUS.

B cTpykType mporpamMMmel yd4eOHOro Kypca «Anredpa» OCHOBHOM
IIKOJIBI OCHOBHOE MECTO 3aHHUMAaKOT COJEpKaTeIIbHO-METOIUICCKUC
JTuHUK: «Yucna W BBIYUCICHUS»;, «AJreOpandecKkue BBIPAKCHUS;
«YpaBHeHUsT W HepaBeHCTBa»; «DyHkumm». Kaxkgas w3 »IT1HX
COACPKATEIBbHO-METOAUICCKUX JUHUN pa3sBUBACTCAd Ha MPOTIKCHUU
TpEX JIET M3Yy4YEHHsI Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasicb U
B3aMMOJICHCTBYSI C APYTMMH €ro JHUHHSIMH. B Xone m3ydeHms: Kypca
OGy‘-IaI-OH_II/IMCH OPpUXOAUTCA JIOTHYECKH pacCyxaaTb, HCIIOJIb30BaTh
TEOPETHUKO-MHOXECTBEHHBIM SI3bIK. B CBSI3M € 3THM IIeJIeco00pa3Ho
BKJTFOYHTH B porpaMmmy HEKOTOphIE OCHOBBI JIOTHKH,
MPOHMU3BIBAIOIIME  BCE  OCHOBHBIE  pas3feibl  MaTeMaTH4YeCKOIo
0o0pa3oBaHUs HMCMOCOOCTBYIONIME OBJIAJSHUIO OOYYAIONIMMHCI OCHOB
YHHUBEPCAIBHOTO MaTEMaTHYECKOro s3blka. TakuM 0Opa3oM, MOKHO
YTBEp)XAaTh, YTO COACPKATEIHPHOU W CTPYKTYPHOH OCOOEHHOCTBHIO
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Kypca
«AnrebOpay sIBISCTCS €ro MHTCTPHUPOBAHHBIN XapakTep.
Conepxanve TUHUU «Yncia v BBIYUCICHUSD CIIYKUT OCHOBOU IS
JMaJIbHCHUIIIErO0 M3yYCHHUsT MAaTEMaTHKH, CHOCOOCTBYET pa3BUTHUIO Y
00ydYarommxcs JIOTHYECKOTO MBIIIJICHUs, (POPMHPOBAHUIO YMEHUS
MOJIb30BaThHCS anTopuTMaMHU, a TaKKe npruOOPETESHUTO
MIPAKTUYESCKUX HaBBIKOB, HEOOXOIMMBIX IS TTOBCEIHEBHOW >KM3HU.
PaszBuTre mOHATHS O YHCIE B OCHOBHOW MIKOJE CBS3aHO C
panroHaIbHBIMH HHPPAIMOHAIBHBIMH YHCIIaMU, (OPMHUPOBAHUEM
MIPEACTAaBIICHUN OACHCTBUTEIBHOM dYHCIC. 3aBEpIICHUE OCBOCHUS

YUCJIOBOW  JUHUM OTHECEHO K CcTapuieMy  3BeHY  OOIIero
oOpazoBaHUs.
ConeprkaHue JAByX alireOpandyecKux JUHUN — «Ajredbpandyeckue

BBID@OXKCHUSI» W «YpaBHEHHSI M HEPABEHCTBA» CIIOCOOCTBYET
(popmupoBanuio y 0OydJalOIIMXCsl MaTeMaTHYECKOTO anmapara,
HEOOXOJDMMOIro JUISl PpEUIeHHs 3ajJad MaTeMaTHUKH, CMEXHBIX
MIPEeMETOB M TNPAaKTUKO-OPUEHTHPOBAHHBIX 3alady. B ocHOBHON
IIKOJIE YYEeOHBIH MaTepuasl TpyNIHUPYETCsl BOKPYI palMOHaJIbHBIX
BBIpakKeHUI. Anrebpa AEMOHCTPUPYET 3HAYCHHE MaTEeMaTHUKH Kak
sI3pIKa NI MOCTPOCHHUS MaTeMaTHUYEeCKUX MOJeNIe, OIHucaHus
MIPOIIECCOB M SIBJICHUU peajbHOTO Mupa. B 3amaunm oOyueHHs
anrebpe BXOJAT TaKXKe JajbHEHIllee pa3BUTHE AJITOPUTMHUYECKOIO
MBILIJICHHUSI, HEOOXOAMMOTO, B YacCTHOCTH, JUISI OCBOCHHSI Kypca
HH(POPMATHKH, u OBJIAJICHUE HaBBIKAMHU JIe Iy KTUBHBIX
paccyxaenuii. [Ipeodpa3oBaHre CHUMBOJIBHBIX (OPM BHOCHT CBOM
cnenudHUYSCKU BKJIaJI B Pa3BUTHE BOOOpa)KeHHs, CIOCOOHOCTEH
K MaTeMaTHYE€CKOMY TBOPUYECTBY.

Coaepxxanne (QyHKIHOHAIBHO-TPaUIECKON JIMHUM HaIleJIeHO Ha
MIOJIydeHHE IIKOJIbHUKAMH 3HAaHMH O QYHKIUSIX KaK BaKHEHIIeH
MaTeMaTH4YeCcKOl  MOAedIu  JUIsl  OMNHCAHUST W HWCCIEIOBaHUS
pa3sHOOOpa3HBIX MPOLECCOB M SIBICHUHW B NPUpPOAE U OOIIECTBE.
HN3yuenne  3TOro  marepuaga  CHOCOOCTBYeT  Pa3sBUTHIO Yy
00ydJarommxcsi YMEHHsI HCIIOIB30BaTh pA3JIMYHBIC BBIPA3UTEIIbHBIC
CpeAcTBa fA3blKa MaTEMaTUKH — CJIIOBECHBIE, CHUMBOJHUYECKUE,
rpadudecKkne, BHOCHT BKJax B (OPMHUpPOBAHUE MPEACTABICHHUI O
poiM MaTeMaTHK{ B Pa3BUTHH LMBUJIM3AIMU U KYJIbTYPBHIL.

MECTO VYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuyeOHOMY TuIaHy B 7—9 Kilaccax m3ydaercsi yaeOHBIN
Kypc «Anrebpa», KOTOPBIM BKIIOYACT CJIEAYIOIINE OCHOBHEIE
pazzneist COJIep>KaHUS: «YUucna u BBIYHCIICHUSD,
«Anrebpanyeckue BBIPAKECHHS», «YPABHEHUS M HEPABEHCTBAY,
«DyHKIUN.
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V4yeOHBIM IUIaH Ha H3ydeHHe anreopel B 7—9 Kiaccax OTBOIHUT
HE MeHee 3 Y4YEeOHBIX YacOB B HEJACIIO B TCUCHHEC KaXKIOTO Toja
00yYeHHsI, BCErO 3a TPHU rojga oOydeHuss — He meHee 306 ydeOHBIX
JacoB.

COIEP>XAHUE YUEBHOI'O KYPCA (110 'OJAM OBYYEHV)

7 xnacc

Yucna u gviuucnenus
Pauyonansuele  yncna

Jpobu OOBIKHOBEHHBIE W NECATHYHBIC, MEPEXOI OT OMHOH (OpPMBI
3anmucu Aapobeit k apyroi. [loHsiTMe panMOHAIBHOTO YHCIA, 3aIUCh,
CpaBHEHHUE, YIOpAA0YHNBaAHUE panroHaIbHBIX qHCell.
Apudmernyeckue ACHCTBHS C palMOHAJIBHBIMH 4YHCIaMU. PenieHue
3ajJ1a4 U3 pealbHOW NMPaKTUKU Ha YacTH, Ha JAPOOH.

CrerieHn c HaTypaJIbHBIM IOKa3aTeIeM: oIIpe/ielICHHE,
npeoOpa3oBaHHE BBIPAXCHUH Ha OCHOBE OIPEACIICHHS, 3aIluch
OonbIMx yuces. [IponeHThl, 3amuch MPOLUEHTOB B BHAE ApoOH U
Jpobu B BUAE MPOLIEHTOB. TpW OCHOBHBIE 3aJauyd Ha TMPOIEHTHI,
pelieHne 3ana4d u3
peanbHON TPaKTHUKH.

[IpuMeHeHre TPU3HAKOB JICTUMOCTH, Pa3JIOKEHHE Ha
MHOXHUTECIIU HATYPAJIbHBIX YHUCCII.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsiMasi 1 oOpaTHas
MPOIOPLIMOHAIIBHOCTH.

Anzebpauueckue eviparicenusn

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHON.
JonycTtumble 3HaueHUs IepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH
MEXy BEIIMYMHAMH B BHUIE (OpMyIbl. BeraucieHus 1mo ¢gopmyiam.
IIpeobpa3zoBanne OYKBEHHBIX BBIPAXKEHUH, TOXKJIECTBEHHO paBHbBIE
BBIPKEHUSI, MpaBUiia MpeoOpa3oBaHUs CyMM M INPOM3BEICHHI, mnpa-
BHJIA PACKPBITHS CKOOOK M NMPHUBEICHUS MOJAOOHBIX CllaracMbIX.

CBoiicTBa CTENEHH C HATYyPaIBHBIM TOKA3aTEJIEM.

Opnounensl W MHOTOwiIeHbl. CrteneHb MHorowieHa. CliokeHue,
BBIUYMTAHUE, YMHOXX€HHE MHOTOWIEHOB. DOpPMyNbl COKpPaAIEHHOTO
YMHOXKEHHS: KBaJpaT CyMMBl UM KBagpaT pasHocTh. Dopmyia
pa3HOCTH KBajpaToB. Pa3mo)keHMe MHOTOUYJIEHOB Ha MHOXXHTEIH.

Ypaenuenusn

VYpaBHeHHe, KOpPEHb YpaBHEHHMs, INIpaBWjIa IPEoOpPa30OBaAHUS
YpaBHEHHUs, PABHOCUJIIBHOCTbh YPaBHEHUIA.

JIuneilHOe ypaBHEHHE C OJHON NEPEeMEHHOM, YHUCIO KOpHEeH
JIMTHEUHOTO YpaBHEHUS, penieHue JIMHEHHBIX YpaBHEHUH.
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CocrapiieHHe ypaBHEHUU II0 YCIIOBHIO 3amadd. PelleHue TeKCTOBBIX
3aJ1a4 C IMOMOIIBIO YPaBHEHUH.

JluHeitHOEe ypaBHEHHE C HOBYMsSlI IIEPEMEHHBIMH U €ro rpadux.
Cucrema JAByX JIMHEHHBIX YpaBHEHUHW C JABYMsI II€PEMEHHBIMU.
Pemenne cucTteM ypaBHEHHMII C€HocoOOM MOJCTaHOBKU. IIpumepsr
peILIeHHs] TeKCTOBBIX 3a/ad ¢ IOMOIIBIO CHUCTEM YpaBHCHHIA.

Koopaunatel u rpadukn. OyHknmu

Koopnunarta Toyku Ha npsiMOd. UYHCIOBBIE  NPOMEKYTKH.
Paccrossaue Mexay ABYMsI TOYKaMH KOOPIAMHATHOW MPSIMOM.

IIpsimoyronpHas cucteMa KoopauHat, ocu OX u Oy. Abcuucca u
OpIHMHATa TOYKH Ha KOOPAWHATHOW I1ockocTH. [IpumMeps! rpadukos,
3a7aHHbBIX (popmyiiamu. UteHne rpaukoB peasibHbIX 3aBUCHMOCTEH.
IMonsitue pynknuu. ['paduk pynknuu. CoiictBa pyHkumii. JInneii-
Has pyHKnus, e€ rpaduk. ['padux pyuakumm y = |x |. ['paduaeckoe
pelIeHre JIMHEHHBIX YPaBHCHHI H CUCTEM JTMHEHHBIX YpaBHCHUH.

8 kiacc

Yucna u eviuucnenus

KBanpatHblii KOpeHb u3 uucia. lloHsaTne 00 HMppanmuoHAILHOM
yuciie. JlecaTHUHbIE TPHOIMIKEHUS HUPPALMOHAIBHBIX  YHCE.
CpoiicTBa  apudMeTHYECKHMX  KBaJpaTHBIX  KOpHEH H  HX
MIPUMEHEHHE K IIPeOOpa3OBAHMIO YHCIOBBIX BBIPAXKCHHUN U
BBbIUHCIIEHUSAM. JleficTBUTEIbHbBIE YHuCIIa.

CrerieHp C menblM ToOKaszateremM W e€ cBoiicTBa. CraHmapTHas
3aIMCh YUCTIA.

Anzebpauueckue eviparicenus

KBampatHbIli TpEXUIICH; pa3lIOKEHHE KBAJIPaTHOrO TpEXUICHa Ha
MHOYHUTEITH.

AnreOpamdeckass 1poOb. OCHOBHOE CBOWCTBO anreOpamdecKoit
npoou. CnoxeHue, BBIUHTAHUE, YMHOEHHE, JNeJICHUE
anreOpanueckux  ApoOeil.  PamuoHanmbHBIE  BBIpOKEHUST H  HUX
mpeoOpa3zoBaHUe.

Ypaenuenus u nepasencmea

KBanpatHoe ypaBHeHue, popMysia KOpHEH KBaJIpaTHOTO ypaBHCHUS.
Teopema Buera. Pemenue ypaBHEHUH, CBOAAIIUXCS K JUHEWHBIM M
KBagpaTHbIM. [IpocTteiimme npoOHO-pallMOHAIBHBIC YPAaBHCHUS.

I'paduueckass mHTEepHpeTanus YpaBHCHHH C IByMs NEPEMCHHBIMH
U CHUCTEM JIMHEHHBIX YpaBHEHUM C JIByMsl nepeMeHHbIMU. [Ipumepst
pelIeHusT CUCTEM HEJIWHEHHBIX YpaBHEHUH C JIBYMs MEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3aad alreOpandecKuM CIOCOOOM.

YucnoBble HepaBEeHCTBA W UX cBolcTBa. HepaBeHcTBO ¢ oaHOI
nepeMeHHoN. PaBHOCWIIBHOCTL HepaBeHCTB. JIMHelHble HepaBeHCTBaA
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¢ onmHOW miepemMeHHOW. CHCTEeMBbl JIMHEHHBIX HEPABEHCTB C OJHOU
MIEePEMEHHOM.

Dynkyuu

I[Monstne ¢yskomu. OO6nacTh ompeAeieHUs] ©W  MHOXKECTBO
3HaueHUd QyHkuu. CriocoObl 3anaHust QyHKIUN.

I'paduk ¢pysaknuu. Utenme cBoUcTB (PpyHKIMH 1o e€ rpaduky.
[Ipumepsl rpaduKoB (QYyHKIMNA, OTpPa)KAIOUIUX peallbHbIE MPOLIECCHI.

DyYHKIUH, OMUCHIBAIOIINE MPSIMYIO0 U O0PaTHYO MPOIIOPIIHOHAIBHBIC
3aBUCHUMOCTH, UX TpaduKH.

DyHkuu y = x4, y= X, y= =.,5<_, y = |x.

I'paduueckoe pelieHre ypaBHCHHH M CHUCTEM ypaBHCHUU.

9 kiacc

Yucna u evluucienus
JleiicTBUTENBHBIE YMCITA

PannonaneHbple 4ywKcna, uWppalUOHAJbHbIE 4YMCJA, KOHEYHBIE U
OCCKOHCYHBIC ECATHYHBIC JpoOU. MHOXKECTBO JCHCTBUTECIBHBIX
YHCeNl; ACHCTBUTENIbHBIE YHCIAa KaKk OECKOHEUYHBIE JCCATHYHBIC
npoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXAYy MHOMXECTBOM
JIGUCTBUTEJIbHBIX YMCEJI U KOOPAWHATHOM IpPSIMOML.

CpaBHeHUE [ICHCTBHUTEIBHBIX YHCEN, apu(PMETHUYECKUE ICHCTBUS
C IEUCTBUTEILHBIMHU YUCIAMU.
N3mepenus, TpuOMIKEHHS, OLEHKH

Pazmepnt 00BEKTOB OKpY>KaloLIero mupa, IIATSIIBHOCTD
MPOIIECCOB B OKPYXKAIOIIEM MUPE.

IMpubnmxxénHoe 3HAYEHUE BEIWYUHBI, TOYHOCTH NPHUOITHKESHUS.
Oxkpyrinenue yncen. [I[pukuaka u oreHKa pe3yIbTaTOB BRIUMCIICHUH.

Ypasnenus u nepasencmea
VpaBHeHHUs ¢ 0JAHON MepeMEHHOH

JIuneiitHoe ypaBHeHue. PeuleHue ypaBHEHHUI, CBOASIIMXCS K
JINHEUHBIM.

KBanparnoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIIIUXCS K
KBagpaTHbIM. bukBampatHoe ypaBHeHHe. IIpumepsl pemnreHus
ypaBHEHUH TpeTbell U 4YeTBEPTON CTENEHell pa3l0oKeHUEeM Ha
MHOHTEIH.

Pemrenune JPOOHO-PAMOHAIBLHBIX YpaBHEHUH.

Pemrenne TeKCTOBBIX 3a71a4 anreOpandecKuM METOJOM.

CucreMbl ypaBHEHHUIT
VYpaBHeHHE C JBYMsI IIepeMEHHBIMM M ero rpaduk. Penienue
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CHCTeM [ByX JIMHEWHBIX YpaBHEHHH C JABYMsS IIEPEMCHHBIMH.
Pemienue cucrem nByx ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOpoil creneHu. ['paduueckass MHTEpIpeTanuss CHUCTEMBbI
YpaBHEHHI ¢ IByMS IIEPEMEHHBIMU.

Pemmenne TEKCTOBBIX 3ahad ajreOpandecKuM CIOCOOOM.

HepasencTsa

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemenue nuHeilHBIX HEPABEHCTB C OJIHON NnepeMeHHON. Pemenue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OJHOU nepemeHHOU. KBanpaTtHble
HepaBeHcTBa. |'padmyeckasi HHTEpHpeTanus HEPABEHCTB M CHUCTEM
HEpPaBEHCTB C ABYMsI IEPEMEHHBIMU.

Dynkyuu
KBangpatununas ¢pyuknus, e€ rpaduk u ceoiictBa. [1apaboira,
KOOpJIMHATHI BEPUIMHBI Mapaboibl, OCb CHMMETPHUU TapadoJIbl.

I'paduku GyHKIMIL:
y =kx, y = kx + b, y =k, y =x*, y =%, y=|x| u ux cpoiicrsa.

Yucnosvle nociedoeamenibHOCHU

OmnpeneneHie u Coco0bl 3aJaHMs YNCIOBBIX MOCIEIOBATEIBHOCTEH

TToHsaTHE YNCIIOBOM MOCIEN0BATEILHOCTH. 3amaHue
IMOCJIEIOBATEIIFHOCTH PEKYPPEHTHOH GopMynoll u ¢GopMyJsioi N-To
YJjieHa.

Apndmerndeckas M reoMeTpuyeckas MporpeccHu

Apudmernueckass U reomerpuueckas nporpeccuur. ®opmyisl N-ro
YjJeHa apuPMETHYECKON M TeOMETPUYECKOl mporpeccuid, CyMMBbI
TEPBBIX N YIJICHOB.

N300paxkeHne wWIEHOB apu(METHUYECKOW H TeOMETPHUYECKOU
Nporpeccuii TOYKaMyd Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN U
SKCMOHEHIIHATBHBIN pocT. CI0XHBIE MPOIEHTHI.

TIAHUAPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHMS
TTPUMEPHOMPABOYEI ITPOIPAMMBI KYPCA (I10 TOIAM
OBYYEHHS)

OcBoeHHe y4eOHOro Kypca «Anredopa» Ha YpOBHE OCHOBHOTO
oo1Iero oOpa3zoBaHUs IOJIKHO obecreunBaTh IDOCTHKEHHE
CIIe Iy IOIIUXIIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 Kmacc

Yucna u eévtuucienusn
— BeimonHsATh, codeTass YCTHBIE HW TIHMCbMEHHBIE MPHUEMBI,
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apudmMeTHYecKre ACHCTBHUSI C PAlMOHAJIBLHBIMHM YHCIIAMH.

— HaxonuTe 3HaueHWs! YHCIIOBBIX BBIPAXKCHHI; INPHUMEHSTH
pa3zHOOOpa3HbIe CIOCOOBI W MPUEMBI BBIYUCICHUS 3HAYCHUN IPOOHBIX
BBIPOKEHUH, COAEPIKAIIUX OOBIKHOBEHHBIC M JIECSITUYHBIC JPOOH.

— IlepexomuTe OT oOmHOW (OPMBI 3amMCH dYHCEN K Apyroit
(peobpazoBBIBATH JIECATHIHYIO poOb B OOBIKHOBCHHYIO,
OOBIKHOBEHHYIO B JIECSITUYHYIO, B YacTHOCTH B OECKOHEYHYIO
JIECATHYIHYIO IPOOBb).

— CpaBHMBATh M YIOPSIOYNBATH pAIlMOHAJIBHBIC YHCIIA.

— OKpyTJISITH  YHCIIA.

— BBINOMHATH TPUKUAKY U OLICHKY pe3yjibTara BEIYUCICHUH,
OLICHKY 3HAYCHUM YHCJIOBBIX BBIPAXKCHHU. BBINONHATH NEHCTBHUS CO
CTCIICHSIMU C HATYPAIbHBIMU MMOKA3aTCIISIMH.

— ITpumeHsTH NpU3HAKA  JCIIUMOCTH, paznoKeHue Ha
MHOXHUTEIUHATYPATbHBIX YUCE.

— Pemate MpakTHUKO-OPUCHTUPOBAHHBIC 3a/1adM, CBS3aHHBIC C
OTHOIIIEHHEM BEIIUYMH, MPOMOPIHOHATBLHOCTHIO BEJINYNH,
MPOIICHTAMH; WHTCPIPETUPOBAThL PE3yJbTAaThl PEIICHHUS 3amad C
y4€TOM OrpaHHYCHHUIN, CBS3aHHBIX CO CBOWCTBAMH pPacCMaTPUBAEMBbIX
00BEKTOB.

Anzebpauueckue eviparicenus

— Hcnons3oBath anreOpanvecKyro TEPMUHOIOTHIO u
CHUMBOJINKY, TIpUMEHSITH €& B TIIpollecceé OCBOCHUS ydeOHOro
MaTepuaa.

— HaxonuTe 3HadyeHus OYKBEHHBIX BBIPRXCHHUH NpPH 3aJaHHBIX
3HAYCHUSX ITePEMEHHBIX.

— BrimonHATH npeodpa3oBaHUs LIeJIOTO BBIpaKEHUS B
MHOTOWIECH MpPHUBEJICHHEM  IIOJOOHBIX  CJaraeMbIX, pPaCKPBITHEM
CKOOOK.

— BBIMOMHATE  yMHOXXEHHWE  OJHOWIEHAa Ha MHOTOWIEH |
MHOTOYJIGHAa Ha MHOTOYJICH, IIPUMEHSTH (OPMYJIIBI KBaJapara CyMMBbI U
KBaJpaTa pa3HOCTH.

— OcCylIecTBISATh PA3/I0KEHUE MHOIOYJICHOB HAa MHOXHUTEIU C
IIOMOIIIFI0O BBIHECEHUS 3a CKOOKHM OOIIEr0 MHOXXHUTEIS, TPYHIHPOBKU
cllaraeMbIX, TIPUMEHEHHS (OPMYT COKPAMIEHHOTO yMHOXKCHUS.

— I[IpumensTeh mpeoOpa3oBaHUS MHOTOUYJICHOB UISI PEHICHUS
pa3IHYHBIX 3a7ad M3 MaTEeMaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEabHOU
MIPaKTHKH.

— Hcnonp3oBaTth CcBOMCTBa CTEeNeHeN c HaTypaJlbHBIMHA
MMOKa3aTeIAMU JJI1 NPpeoOpa30OBaHUS BBIPAKCHUH.

Ypaenuenusn u nepasencmea
— Pemrate nuHEWHBIE ypaBHEHUS] C OJIHOM TNEPEMEHHOM,
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NpUMEHsIs1  TpaBWjla  IepexoJa OT HCXOJHOTO  ypaBHEHHsSI K
paBHOCUJIBHOMY eMy. IIpoBepsATh, SBIsieTCAs JIM YUCIO KOPHEM
ypaBHEHHUSL.

— [IpumensTs rpadudeckue MeETOHAbl IPHU PEUICHHH JIMHEWHBIX
YpaBHEHUH U UX CUCTEM.

— [lonOupaTe mnpuMepbl Map 4YHCEN, SBISIONUXCS pPEIICHHEM
JIMHENHOIr0 YpaBHEHUSI C IByMsI IEPEMEHHBIMU.

— CTpouTh B KOOPAMHATHON IIJIOCKOCTH TpadHK JMHEHHOTO
YpPaBHEHHUsI C JABYMs MEPEMEHHBIMU; MOJb3YSICh IpadUKOM, IPUBOJIHUTH
TIPUMEPHI PEIICHUS YPABHECHUS.

— Pemate cucremMbl aAByX JIMHEHHBIX YpPaBHEHUM C ABYyMs
IIEPEMEHHBIMH, B TOM YHCJE IPapUIeCKH.

— CocTaBIsITh W pelIaTh JUHEHHOE ypaBHEHHE WM CHCTEMY
JMHEHWHBIX ypaBHEHHWH IO YCJIOBMIO 3aJa4yd, WHTEPIPETHPOBATH B
COOTBETCTBHU C KOHTEKCTOM 3aJlauyM IOJYYEHHBIM pe3yibTaT.

Koopounamut u epaghuxu. @ynxyuu
— H3o6paxarh Ha KOOpPJAUHATHOU psAMOM TOYKH,
COOTBETCTBYIOIIME  33aJaHHBIM  KOOpIMHATaM,  Jy49d,  OTPE3KH,

HWHTCPBAJIbl; 3allMChbIBATbh YHCJIOBBIC IIPOMCIKYTKU Ha aHFGGPaI/I‘ICCKOM
A3BIKC.

— OTMe4aTh B KOOPJMHATHON TMJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAWHATAM; CTPOUTh rpaduku JUHEHHBIX (yHKOUH. CTpPOUTH
rpaduk GyHKIUUA Y = | X |.

— OnuceiBaTh € IOMOIIBIO (YHKIMH HM3BECTHBIC 3aBUCHMOCTH

MEXJy  BEJIMYMHAMH:  CKOPOCTb,  BpEMsl, pacCTOsHUE;  IIeHa,
KOJIMYECTBO,  CTOMMOCTB,  IPOU3BOJUTEIILHOCTh,  BpeMsi, 00OBEM
padoTHI.

— Haxonutes 3HaueHMe (QYHKIIUH IO 3HAYCHUIO €€ apryMeHTa.

— ITonumare rpaduyeckuii cnocod NpPeACTaBICHUs W aHaIu3a
nHdopMaIMy; U3BJIEKAaTb W HMHTEPIPETHUPOBATH HHPOPMALUIO U3
rpauKoOB peasbHBIX MPOIECCOB M 3aBHCUMOCTEH.

8 xitacc

Yucna u evluucienus

— Hcnons3oBaTe HauvalbHblE MPEACTABICHUS O MHOXECTBE
JIEUCTBUTEIBHBIX YHCEJ ISl CPaBHEHHS, OKPYTJICHUS W BBIYUCICHUH;
n300pakaTh JEHCTBUTEIBHBIE YHCIA TOYKAMH Ha KOOPAWHATHOM
MPSIMOH.

— I[IpuMmeHsTH MOHATHE apU(METHYECKOTO KBAaJAPAaTHOTO KOPHS;
HaXOJIUTh KBaJIpaTHbIE KOPHH, HCHOJB3YysS NPU HEOOXOJUMOCTH
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KaJIbKYJISITOP; BBIIOIHATE IMPeoOpa3OBaHUSA BBIPAKCHUM, COJEPIKAIIIX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

— Hcmosnb30BaTh 3alucyd OOJBIIUX W MajbIX YHCEI C MOMOIIBIO
JIECATUYHBIX Apobelt u creneHeit yucna 10.

Anzedpauueckue 6viparicenus

- HpI/IMCHHTB IIOHATHEC CTCIICHHU C I CIIBIM IIoKa3aTcJji€M,
BBIITOJIHATH HpeOGpa3OBaHI/IH BLIpa)KeHHﬁ, coAcpiKammx CTCIICHU C
IICJIBIM ITOKA3aTCIICM.

— BBINONMHATE TOXKIECTBEHHBIE NPEOOpa3OBaHMS PAIMOHAIBHBIX
BBIDOKEHWM Ha OCHOBE MpaBWJI JACHCTBUW HaJ MHOTOWIEHAMHU H
anreOpandecKuMH JPOOSIMU.

— PacknanpiBaTh KBaApaTHBIA TPEXUWIECH HAa MHOXKUTEIIU.

— I[IpumensTh mnpeoOpa3oBaHUs  BBIPAKEHUM IS pEHICHUSA
pa3IMYHBIX 3a7a4 M3 MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 pEaIbHOH
MPaKTUKH.

YPQGHeHIUl U Hepaesencmea

—  Pewmarb nuHeiliHble, KBagpaTHbIE YPABHEHUS U
panMoHaNbHbIC YPABHEHUS, CBOASAIIUECS K HUM, CUCTEMBI IBYX
YpaBHEHUI C IBYMsI IEPEMEHHBIMH.

—  IIpoBomuThs mpocTeHlIne HCCAENOBAHUsA YpPaBHEHUU U
CUCTEM ypaBHEHH, B TOM YHCIIE C IPUMEHEHHUEM I'padHISCKUX
MMpeACTaBJICHUH (yCTaHABIMBATh, UMEET JIM YPAaBHCHUE UIIN
cCUCTEMaypaBHEHHUH PEIICHUsS, €CIIM HUMEET, TO CKOJIBKO, W IIp.).

— [lepexomuTe oOT crnoBecHOH GOPMYIMPOBKH 3amaduul K €€
anreOpanyeckoil MOJEIN C TIOMOIIBIO COCTAaBJICHUS YPaBHEHUs WIIH
CHCTEMBl  ypaBHEHMH, HWHTEPHPETHPOBAaTH B  COOTBETCTBHUH  C
KOHTEKCTOM 3aJ1a4H ITOJTyYSHHBIN pe3yibTar.

— IIpuMeHsTh CBOMCTBAa YHCIIOBBIX HEPABEHCTB [JI1 CpPaBHEHHS,
OLIEHKH; pemnaTh JIMHEHHbIE HEPaBEHCTBA C OJHON INEPEeMEHHOW M HMX
CHCTEMBI; JaBaTh TIpa(UYecKyl0 HIUTIOCTPALMI0 MHOXKECTBA PEIICHUH
HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

Qyuxyuu

— I[TornMaTe ¥ HCTONB30BaTh (YHKIIMOHAJIFHBIC IMOHSITHUS |
SI3BIK  (TEpPMUHBI, CHUMBOJHWYECKHE OOO3HAYCHHSA); OIPEHCISITH
3HaYeHHE (YHKLIHUU MO 3HAYECHHUIO apryMeHTa; OIpeesiTh CBOWCTBA
(pyskmun no e€ rpaduxy.

— Ctpouts rpaduku 3JI€MEHTAPHBIX (YHKIUHA BHIA

_k 2 3 = -
y=7.,¥Y=X Ny=xby= Vx,y = | X |; onuceIBATL CBOMCTBA
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qucII0BOM GyHKINU 110 e€ rpaduky.
9 xiacc

Yucna u eéviuucnenusn

— CpaBHUBATH u YIIOPSI0YMBaTh parnuoHaJbHbIC u
HppanroHaIbHBIC YHCIIA.

— BrImmonHsaTh apI/Iq)MeTI/I'-IeCKI/Ie OEUCTBUS C paiuoOHaJIbHBIMU
qucisiaMH, coueTasds YCTHbIC W THUCBMCHHBIC HpI/IéMLI, BBIITOJIHATH
BBIYHUCJIICHUA C UPppATUOHAJIBHBIMU YHUCIIaMHU.

- Haxoaute 3HauyeHus CTCHEHEH C ICJIBIMM IIOKA3aTCIIAMU U
KOpHefI; BBIYHCIIATH 3HAYCHH S YU CIIOBBIX BBIpa)KeHHﬁ.

— OprFHHTL HCﬁCTBHTCHLHBIe HuCJia, BbIIIOJHATE MNPUKUIAKY
pe3yiibTaTa BLI‘IPICJICHI/II}'I, OLICHKY YHCJIOBBIX BBIpa)KeHPIfI.

Ypaeuenuﬂ U Hepaesencmea

— Pemarte suHeWHBIE W KBaApaTHBIC YPAaBHEHWS, YpPaBHCHUS,
CBOJSIIIIMECS] K HUM, IpocTeline ApoOHO-panMoHaIbHbIC ypaBHEHUS.

— Pemate cucTtembl OByX JIMHEWHBIX YpaBHEHUH C JOBYyMs
MEPEMEHHBIMH M CHCTEMBI JByX YpaBHEHHIN, B KOTOpPBIX OJHO
YpaBHEHHUE HE SIBIISICTCS IMHECHHBIM.

— Pemare TekcToBble 3amauM anreOpanvyeckuM CrocoOOM ¢
IIOMOIIIBIO COCTABIICHUS] YPaBHEHUS WM CHCTEMBI NIBYX YpPaBHECHUH C
JIByMsI TIEpEMEHHBIMH.

— IIpoBoauThs NpoCTEUINNE UCCIECIOBAHUS YPAaBHEHUU U CUCTEM
YpaBHEHHMIi, B TOM 4YHCJI€ C HpPUMEHEHHEM  TIpadHUueCKHX
npejacTaBiieHU (yCTaHaBIWBaTh, MUMEET JIM YpPaBHEHHE WIIM CHCTEMa
YPaBHEHHUM peIIeHUs], €CIM UMEET, TO CKOJIBKO, U TIp.).

— Pemate JsuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh PCIICHWE HEPABCHCTB HA YHCJIOBOM IPSIMOM, 3alUChIBATH
peLIeHUE C TIOMOIIBIO CUMBOJIOB.

— Pemarsb CHUCTCMBI JIMHEUHBIX HEPaBCHCTB, CHUCTCMBI
HEPABCHCTB, BKIIIOYAOOMIUE KBAAPATHOC HCEPABECHCTBO, I/I306pa)KaTB
PCHICHUEC CHUCTEMbI HEPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIIuChIBaTh
peuieHre ¢ MIOMOUIbKO CUMBOJIOB.

- Hcmnons30BaTh HEpaAaBCHCTBA IIpU PCIICHUU pPa3JIMYHBIX 3aj1a4.
Qyuxyuu
— PacrioznaBate (QyHKOUHM W3ydeHHBIX BUIOB. [loka3piBaTh

CXEMaTH4YeCKH  PpacloJO)KeHWEe  Ha  KOOPJAMHATHOM  ITOCKOCTH
rpauKoB
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. k = ax2 + bx + ¢

¢bysaknnii Buga: y = kx, y = kx + b, y ==’ y

— 3 — \/“ _ . N
y =X,y =+vx,Yy = |x|B 3aBUCUMOCTH OT 3Ha4CHUH KO>(PPHUIMEHTOB;
OIMMCHIBATh CBOWCTBA (PYHKIIHIA.

TPOUTH M M300pakaTh CXEMAaTHYECKU TpadUK{ KBaJAPATHUYHBIX

C S

— (byHKIMH, OnMCHIBATH CBOMCTBAa KBaAPAaTHYHBIX (QYHKIUH 1O
uX rpaduKam.

— Pacno3naBate KBagpaTHYHyIO (QyHKIHIO 10 QopMmye,

MIPUBOIUTH MPUMEPHI KBaJPATUIHBIX (PYHKUIHH M3 peabHOMN >KHU3HHU,
(uzuku, reomerpun.

Apugpmemuueckan u zeomempuueckan npozpeccuu

— Pacrio3naBare  apudmMeTHUECKYIO U  TEOMETPHUUYECKYIO
MIPOT'PECCHU MPHU Pa3HbIX criocodax 3axaHusl.

— BpBINOJHATE BBIYMCICHHSI C HCIIOJb30BaHUEM (GOpMYyJT N-To
qJIeHa apu(PMETHYECKOW W TEOMETPUUECKOW IPOTrpeccHii, CyMMBI
HEPBBIX N YIECHOB.

— M300pakaTh YJICHBI [OCJICIOBATCIBHOCTA TOYKAMH Ha
KOOPJIMHATHOM MJIOCKOCTH.

— Pemats 3a1aun, cBA3aHHBIE C YUCIIOBBIMU
MTOCJIEIOBATEIILHOCTSIMHU, B TOM YHCIIE 3a/1a4l U3 peaJbHOM KHU3HU (C
HCITOJIb30BAHUEM KaJIbKYJISITOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA (110 T'OAAM OBYYEHUA)

7 xmacc (102 9)

Ha3zBanmue pa3zgena
(TeMBbI)(YM €10 YACOB)

OcHOBHOe cofiep:kaHue

OcHoBHbIE BH/IbI eITEIbLHOCTH 00yYaIOLIUXCS

Yucaa u
BbIYHCJICHHSI.
PaunmonanbHble
yuciIa

(25 u

ITonsitne panroHAILHOTO quca.
Apudmernueckue NEeHUCTBUS c
palMOHAIIBHBIMU YHCIIAMH.

CpaBHeHue, YHOpsIAOYUBaHNE

palMOHAIBHBIX YUCE.

CreneHb ¢ HATYpaIbHBIM MTOKa3aTEIIEM.
Pemenne ocHOBHBIX 3amad Ha ApoodH,
IPOLICHTHI U3 peajbHON NIPaKTHUKU.
TTpu3Haky AeTMMOCTH, Pa3I0KEHHUS HA
MHO>XHUTEIN HaTypPaIbHBIX YHCE.

Peanbubie 3aBucumocTu. Ipsimas u
obOpaTHast IPONOPIIMOHATBHOCTH

CucreMaTU3MpOBaTHL U 000ramaTh 3HAHUA OO0
OOBIKHOBEHHBIX U JCCATUYHBIX TPOOSX.

CpaBHUBaTh M  YNOPSJA0YMBATHL JIPo0OH,
npeoOpa3oBBIBas npu HEOOXOAUMOCTH
NCCATUYHBIC podu B OOBIKHOBCHHBIEC,

OOBIKHOBEHHBIE B JCCSTHUYHBIC, B YAaCTHOCTH B
OCCKOHECYHYIO IECATHYHYIO IPOOEk.

IIpumeHATH pa3HOOOpa3Hble CHOCOOBI M MPHEMBI
BBIYUCJ/IeHUSI 3HAYEHU TPOOHBIX BbIPAKEHUM,
collepKaluXx OOBIKHOBEHHBICE M JIECSTUYHBIC
npoou: 3aMEHSTh npu HEO0OXOIMMOCTH
JIECSITUIHY IO npoOb OOBIKHOBEHHOMN u
OOBIKHOBECHHYIO JIECATUIHOM, MPUBOJIUTH
BBIpaXCHHEK Qopme, Hamboiiee yIOOHOW s
BBIYHCIICHHH, peoOpa3oBLIBaTh JIpOOHbBIE
BBIpQKCHUST HAa  YMHOXCHHE H  JCJICHHUE
IECATUYHBIX Npo0e K ACHCTBHSIM C LEIBIMHU
YUCITAMH.

IIpuBoauTh 4HCI0Bble U OyKBEHHbIE HNpPHUMepPbI
CTETICHU c HaTypaJbHBIM MOKa3aTeyeM,
O6’bﬂCH${${ 3HAYCHUA OCHOBAaHUs CTCIICHHU u
MmoKas3areyisi CTCINeHW, HaXOIWUTh 3HAYCHUS
creneneii Buga a" (a — mo6oe pauuoHAIBHOE
YHCJIO, N — HATypPaJIbHOE YHCIO).
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ITonmMaTh CMBICI 3aITMCH OOJIBIIINX YHCEII C
HOMOIIBIO JECATUYHBIX ApOOEH U cTerieHel yncia
10, npUMEHATHUX B PEAIbHBIX CUTYAIUAX.

IIpumeHATH OpU3HAKH SITUMOCTH,
pas3jio)KeHUsT Ha MHOXHTEIH HaTypalbHBIX
qHCell.

Pemiats  3agaum  Ha  9YacTW,  NIPOLICHTHI,
MPOTOPIIMKA, Ha HAXOXKICHUE IpoOH (MPOIICHTA)
OT BEJIMYMHBI W BEJHMYMHBI 10 e& Japobu
(TIpouieHTy), poou (TIporieHTa), KOTOPBIi
COCTaBJISICT ~ OJHA  BEJIUYMHA  OT  JPYroOi.
IpuBoauTH, pPa3éupaTh, OLEHUBATH PaA3INIHBIC
pCLICHUS, 3aIIUCH PEIICHUI TEeKCTOBBIX 3a/1a4.
Pacno3sHaBath M OOBSICHATH, ONHPAasCh Ha
ONpECICHHS, TMPSIMO  IPOIMOPIHOHAIBHBIE U
obpaTHO [IPOTMOPIHOHATIBHBIC 3aBUCHMOCTH
MEX/y BEIMYHHAMH; MPUBOJAUTH MPHMEPBI 3THX
3aBUCHMOCTEH W3 peajbHOr0 MHpa, W3 JAPYTUX
y4eOHBIX MPEIMETOB.

PemaTh nmpakTHKO-OpHEHTUPOBAHHBIC 3a1aUN HA
pOOU,IIPOICHTHI, NIPSIMYIO U 00paTHYIO
MPONOPLHUOHAILHOCTH, IPONOPLIUU

Anredpanyeckue
BBIPaKeHHsI

(27 )

ByxBennsre BBIPpAYKCHUSI.
[Tepemennble. JlomycTUMBIE 3HAYCHUS
nepeMeHHbIX. DOpMyIIbI.
IIpeodpazoBanue OyKBEHHBIX
BBIPQ)KEHUH, PACKpPBITHE CKOOOK U
MIPUBEJICHHUE TTOTOOHBIX CIIATaeMBbIX.

OBJajaersb anreOpanvdecKkoil TEPMHUHOJIOTHEH U
CUMBOJIMKOH, NpPHMeHATH ¢e€ B mpolecce
OCBOCGHHUsI y4eOHOro MaTepuasa.

Haxoaursb 3HadeHNsT OyKBEHHBIX BBIPAXKEHUH
IpH 3aJTaHHBIX 3HAYCHUSAX OYKB; BBITIOIHSTH
BBIYHMCIICHHUS 110 popMyIiam.
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CBONCTBA CTEIICHHU C HATYpPaJIbHbIM
TTOKAa3aTeNIeM.

Mmuorounensl. Cli0)KeHHE, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyIbl
COKpalIEHHOro yMHOXeHusl. PazioxkeHue
MHOT'OYJICHOB Ha MHOXXHUTEJIN

Beimoanarse peoOpa3oBaHUsI LIEJI0T0
BBIDa)KCHUsSI B  MHOIOWIECH IPUBEIACHUEM
MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOJIHATE  yMHOXXEHHE  OJHOYJIEHA Ha
MHOTOYJIEH M MHOTIOYJIeHa Ha MHOTOYJIEH,
NpUMeHSITh (QOpPMYJIBI KBajpaTa CYMMBI U
KBaJIpaTa pa3HOCTH.

OcymecTBAsITh Pa3I0KEHUE MHOTOWICHOB Ha
MHOXXHUTEJIM ITyTéM BBIHECCHUsI 3a CKOOKH
0o0IIero MHOXXHUTEISA, NPUMEHCHHUS (OPMYITBI
pa3sHOCTH KBaApaToB, (GOPMyYJ COKPAIIEHHOTO
YMHOYXCHHUSI.

IIpumensaTs mpeoOpa3oBaHHE MHOTOUICHOB
UL pemIeHUs]  pa3IHuYHBIX  3aJad U3
MaTeMaTHKH, CMEXHBIX  IIPEeIMETOB, U3
peanbHOM MPAaKTUKH.

3HAKOMHUTBLCSI ¢ HCTOPHeH Pa3BUTHUS MaTEMaTHKU

YpaBHeHus1 U
HEPAaBEHCTBA
(20 u)

VpaBHeHHe, ITpaBUiIa IPeoOpa3OBaHUS

YpPaBHEHUs, PaBHOCUIIBHOCTbH
ypaBHEHUM.

JIuneitnoe ypaBHEHHE c OJTHOM
NepeMEeHHOMH, peuieHue JIMHEHHBIX

ypaBHeHHUl. Pemenue 3amayuc momouisio
ypaBHEHUH.

JInneliHOe ypaBHEHHE C IBYMsI
rnepeMeHHbIMHU U eTo rpaduk.Cucrema
JBYX JIMHCHHBIX YPAaBHEHUH C IBYMSI
nepeMeHHbIMU. Pemienne cucreM

Pemiatb  siMHelHOE  ypaBHEHHE C  OJHOM
IIepeMEHHO, NPpUMeHsisd MpaBHJa Iepexona OT
HCXOJHOTO YPAaBHEHHUSI K PAaBHOCWIBHOMY €My
6osee mpoctoro Buna. IpoBepsATh,ABISETCS JIN
KOHKPETHOE YHUCJIO KOPHEM ypPaBHEHMUS.
IlToadupaTs NpuMepsI T1ap YHcen,
SIBJISTIOIIIMIXCSI PEIIICHUEM JIMHEITHOT O ypaBHEeHUSI
¢ AByMs nepeMeHHbIMU. CTPOUTH B
KOOPJIMHATHON MJIOCKOCTH IpaduK JIMHEIHOTO
YpaBHEHHSI C JBYMSI II€PEMEHHBIMH;
MOJIB3YSICh TpapUKOM, NPUBOANTH MPUMeEPBI
peuIcHusl ypaBHCHUS.
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ypaBHEHHI CITOCOOOM ITO/ICTAHOBKHU U
CIIOCOOOM CIIOKCHHS

HaxoauTh pemieHue CUCTEMBI ABYX JHUHEHHBIX
ypaBHEHHUH C IBYMsI IEPEMEHHBIMU.

CocTaB/sITh U peliaTh yPABHEHHUE UIIH CUCTEMY
ypaBHEHUH O YCIIOBHIO 3aJa4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ IMOJIyYeHHBIH pe3yiabTaT

KoopaunaTtsin
rpaguxu.
@yukunu (24 9)

Koopayunara Toukn Ha  HOpsIMOM.
HucioBbele NpoOMEXyTKU. PaccrosiHue
MEXIy ABYMsI TOUKaMHKOOPIAMHATHON
TMIPSIMOM.

IIpssmoyronpHast cucteMa KOOPIMHAT
Ha mockocTu. IIpumepsr rpadukos,
3aJIaHHBIX dopmymamu. Yrenue
rpadMKOB pealbHBIX 3aBUCUMOCTEH.

[onstne ¢ynknuu. [padux  PyHKIHH.
CpotictBa QyHkuuii. JluneliHas QyHKIUS.
IToctpoenue rpaduka JIMHEWHOH
¢yskunn. 'paduk yHKIum y =] x |

HN300paxkaTs Ha KOOPAMHATHOU MNPSIMON TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM,
JIy4H, OTPE3KH, HHTEPBAJbl; 3alIUCBHIBATh UX Ha
anreOpanvYecKoM sI3bIKE

OTMeyaTh B KOOPAMHATHOI IJIOCKOCTH TOUYKH IIO
3aJJaHHBIM KOOpJWHATaM; CTPOUTH TpaduKku
HECJIOKHBIX 3aBHCUMOCTEH, 3aJaHHBIX
bopmynamnu, B TOM dYHCIE C IIOMOIIBIO
HHUQPOBBIX JTAOOPATOPHH.
IIpumeHsTS, H3y4yaTh
HHTEePHpeTHPOBATH rpadudecKuii croco0
OpEeACTaBICHUS M aHalIM3a  pa3HooOpa3zHOU
JKU3HEHHON WH(pOpMAaIIH.

OcBauBaTh NOHATHE (DYHKINN, OBIAAEBATH
(yHKIIMOHATBHO TEPMHHOJIOTHEH.
Pacno3HaBaTh JIHHCHHYO QyHKIHIO Y = KX + b,
onmuchIBaTH ¢€ CBOIiCTBA B 3aBHUCHMOCTH OT
3HaYeHu K03 durmenton K u b.

Crpouts rpadpukum  JjuHEHHOW  dyHKUHH,
pyHKIIMH
y=lxl
Ucnoub3oBarn
MOCTPOCHMSI

NMpeuMyIecTBa,

nuppoBble  pecypchl TS
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rpaduKoB pYHKIUIT ¥ U3yUEHHUs] UX CBOMCTB.
IIpuBonuts IpUMEPHI JIMHEHHBIX
3aBUCHUMOCTEH B peaJbHBIX IIpolleccax Hu
SIBJICHUSIX

IHoBTOpenue n
0600menne(6 )

IloBTOpEeHHE OCHOBHBIX HOHATUN U
METOJIOB Kypca 7 Kiacca, 00oOIIeHHue
3HAHUHN

BrpiOupaTbh, NpPHMEHATh OLICHUBATH CHOCOObI
CpaBHEHUS 4YHCEN, BBIYHCICHHH, IpeoOpa3oBaHHi
BBIP@KEHUH, pELLICHUs] yPAaBHEHUH.

OcyuecTBJIATh CAMOKOHTPOJIb BBIINOITHSIEMBIX
JEeUCTBUMN u CaMOOpPOBEPKY pe3yibTara
BBIUMCIICHUH, TpeoOpa3oBaHUN, IOCTPOCHHUI
Pemiatp  3agaum U3 peaJibHOM  JKW3HH,
NPUMEHSITH MaTeMaTH4YecKHe 3HaHUA JUIs
pelleHus 3a1a4 U3 Apyrux nNpeaMeToB.

Pemate  TekcTOBBIE 3aJaYH, CPaBHHUBATh,
BBIOMPATH CNOCO0BI PEIICHUS 3a/1a91
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8 kimacc (102 )

HazBanue
pa3aena (Tembl)
Kypca (4HCJI0 4YacoB)

OcHOBHOe cojiepakaHue

OcHoOBHBIE BH/BI IeSTEJIbLHOCTH 00y4aI0IUXCSI

Yucaa u
BBIYHCICHUS.
KBagpaTtHble
KOPHH

(15 u)

KBanpatHsblii KOopeHb U3 4HCia.

ITorsATHE 006 HPpPATMOHATHEHOM
gucne. JlecssTHdHbIC
OPUOIKECHUST
HppaoOHaIbHBIX YHUCEI.
JeicTBuTenbHBIC YHCIA.
CpaBHeHHE NeHCTBUTEIIBHBIX
quceil. ApupMeTHISCKAN
KBaJpaTHBIHKOPEHb.
VYpaBHeHUe BUIA X% = a.
CpoiicTBa apuPMEeTHICCKIX
KBaJIpaTHBIX KOPHEH.
TIpeoOpa3zoBaHUEe YUCITOBBIX
BBIpAKEHUM, coZieprKallux
KBaJpaTHbIE KOPHU

DopMyIHPOBATH ONpeeJdeHne KBaApPaTHOTO KOPHS U3
yucia, apupMETHIECKOrO KBaJPaTHOTO KOPHS.
IIpuMeHATH oOlEepalUi0 U3BJICUECHUS KBaJIPaTHOTO KOPHS
W3 YHCIIa, UCHOJIB3Ys TIPU HEOOXOAUMOCTH KAJBKYJIATOP.
OuneHnBaTh KBaJpaTHBIE KOPHU IEIBIMH YHCIAMH U
JIECSITUIHBIMU JPOOSMHU.
CpaBHHBATh M YNOPS/I0OYUBAThH
UppalMOHAJIBHBIE  YHCIIA,
KBaJIpaTHBIX KOPHEH.
HMccienoBaTh ypaBHEHHE X° = &, HAXOMUTh TOUHBIC U
npubmmkéHHbIe KopHU Tipu @ > 0.

HccaenoBars cBoOlicTBa KBaJApaTHBIX KOpPHEH, IIPOBOJS
YHCIIOBBIE SKCIIEPUMEHTBI c HCTIOJIE30BAHUEM
KaJIbKYJIATOpa (KOMIIBIOTEPA).

Jloka3pIiBaTh CBOHCTBa apH(PMETHYSCKUX KBaJIpaTHBIX
KOpHEH; MIPUMEHSITh ux hiuie: mmpeoOpa3oBaHUs
BBIPaKEHUH.

BbINoHATH NMpeodpa3oBaHUsl BBIPAKESHUM, COAEprKaIlINX
KBaJpaTHble  KOpPHH. BelpaxkaTb  IepeMEHHbIE W3
reOMEeTPUYECKUX U Ppu3ndecKkux Gopmyir.

pannoHaJIbHbIC nu
3aIlIMCaHHbIC C IIOMOIIBO

BpluMcjasTh  3HAYEeHHMsl  BBIPOKECHUM,  CcoOAepIKalMX
KBaJIpaTHBIE KOPHM, HCIONB3Yys TPH HEOOXOIUMOCTH
KaJIbKYJISITOP.

HUcnosab30oBaTh B X0/ pe€ICHrs 3aaa4 3JIEMCHTAPHbLIC
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npeaAcTaBJICHU, CBsI3aHHBIC C HpI/I6J'II/I)KéHHI)IMI/I
3HAa4YCHHUSIMU BCIIMYHH.
3HAKOMUTHLCHA C HCTOpHeﬁ pa3sBUTHUA MaTCMAaTHUKH
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IIpooonowcenue

Yucaa u CrerneHs ¢ 1eJbIM DopMyJIMPOBATH ONpe/AeIeHUe CTCIICHH C LIEJIbIM
BBIYHCJICHHUS. IoKa3aTeJieM. ITOKA3aTeIJICM.
Crenenb ¢ 1eJIbIM CrannapTHas 3aI14Ch YUCIIA. IpeacraBiasTh 3anUCh OOJIBIINX U MAJIBIX YUCEI B
ToKaszaTeJieM Pasmepsl 06bexToB cTaHapTHOM Buje. CpaBHMBATH YUCJIa U BEJIUYUHBL,
(7 9) OKPYXAIOWEro mupa (ot 3amUCcaHHbIe C HCMOJb30BaHueM crerneHu 10.
3JIEMEHTAPHBIX
YAaCTHIT O KOCMHYECKHX Hcnosib30BaTh 3alMCh YHCEN B CTAHIAPTHOM BHJIC TSI
0OBEKTOB), INTUTEILHOCTE BBIPKECHHSI pa3MEePOB 0OBEKTOB, JUIMTEILHOCTH IPOLIECCOB B
IIPOLIECCOB B OKPY’KaIOIIEeM MHpE.
OKpY>arolmeM MHUpC. DopmMyJIHPOBATH, 3aANMUCHIBATL B CHMBOJIHYECKOii ¢opme u
CBOHCTBA CTENECHH C LENBIM HJLJIFOCTPUPOBATH NPUMEPAMM CBOMCTBA CTCTICHH
roKa3areyieM
C LeJIbIM [TOKa3aTelIeM.
IIpuMeHATH CBO#CTBA CTENCHU ISl MpeoOpa3oBaHMUsl
BBIpa)KCHHH, COAEPIKAIINX CTEIICHH C LIEJIbIM ITOKa3aTeJeM.
BBINOJIHATH AefiCTBUS C YUCIAMH, 3aITUCAHHBIMH B
CTaHJAApTHOM BHZC (YMHOXXCHHE, JCJICHHE, BO3BEICHHUC
B CTEIICHB)
Ajredpanyeckune KBanpaTHbiii TpExUieH. Pacno3HaBaThe KBaJApaTHBIN TPEXUJIEH, YCTAHABINBATH
BbIPAKEHHS1. Pasnoxenne KsanpaTHOTO BO3MOKHOCTB €r0 Pa3JIOKEHHS HA MHOYKUTEIIH.
KsanpaTublii TpexHiicHaHa MHOXKHUTCIIN Pack1agbIBaTh HA MHOKUTEIH KBAPATHBIH TPEXUIEHC
TPEXwieH HEOTPULIATEIBHBIM JHUCKPUMHHAHTOM
(CR))
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Anrefpanyeckue Anrebpandeckast ZIPOOE. 3anuceiBaTh anrebpanyeckue BbIpakeHHs. HaxoauTh
BBIPAKeHMHs. JomycTumeie 3HAYCHUS 00JIaCTh  ONpPENENCHUS  PAlMOHAIBHOTO  BBIPAKCHMS
Auredpanyeckas IIEPEMEHHBIX, BXOJIAIIUX B BBINOJHATH  YHCIIOBBIC IOJACTAHOBKH U BBIYHMCJIATH
Apodn anrebpandecKue BBIPa’KCHHUS. 3Ha4YeHUE OPOOH, B TOM YHCJIE C IOMOIIBIO KaJIbKyJsTOpa
(15 9) OcHoBHOE CBOHCTBO @®opMyTHPOBATH OCHOBHOE CBOMCTBO anredpanmdeckoil
anreOpandecKoil ApooGH. IpoObW W NPHMEHAITH €ro Ul IpeoOpa3oBaHUs Apodeil
Coxkpallenue 1poGei. BpImoHATs  geiicTBUA ¢ anreOpandecKUMH  JIpOOSIMU|
Crnoxenmue, BEITHTAHHC, IIpumensats mnpeoOpa3oBaHWs BBIPOKCHUN JUISI PEIICHUS]
YMHOXCHHC u ACTICHNE 3ama4. Beipaxath nepemennbie u3 Gopmyn (pusnmuecknx
aJredpanIeckux ApOGEH. reOMETPHYECKHX, ONUCHIBAIOIIUX OBITOBBIE CUTYALMH)
IIpeoOpa3zoBaHue  BBIPpAKCHHM,
coAepKalmux  anreOpanyecKue
npoou
YpaBHeHus KBanparHoe ypaBHEHHE. Pacno3naBaTh KBajJpaTHBIC ypaBHEHUS.
1 HepaBeHCTBA. Hermonnoe KBaJIpaTHOE 3anuceiBaTh (opMysTy KOpHEH KBaJpaTHOTO ypaBHEHHS;
Ksagparnbie ypaBHenue. Dopmyna KoOpHei pelIaTh KBaJApaTHbIe YPABHEHUs] — ITOJTHBIC U HETIOJHEIE.
YPaBHEeHHUsI KBaJIpaTHOTO YpaBHEHUS. IIpoBoauTh mpocTeiilie WCCIAeAOBAHHUS KBaJgpaTHBIX
(15 u) Teopema Buera. ypaBHEHUM.
Perienue YpaBHEHUH, Pemiate ypaBHeHHsI, CBOJSINHECS K KBAaJPAaTHBIM, C
CBOJSIIMUXCS K  KBaJIPATHBIM. ITOMOIIBIO TTPeoOpa3oBaHMil U 3aMEHON MEPEMEHHOM.
IIpocreiimue JIPpOOHO- HabaroaaTh U aHAJIN3UPOBATHL CBSI3b MEXAY KOPHAMH K

panuoHaIbHbIE YPABHEHUSI.
Pemmenne TEKCTOBBIX 3ajlad C
TOMOIIBIO KBaJpaTHBIX
YpaBHEHUH

ko3 dHUIMeHTaMH KBaApaTHOTO YpPaBHECHUS.

DopMmyaupoBaTh TeopeMy Bmera, a Takke o0OpaTHYIO
TeopeMy, MPUMEHSTh 3TH TEOPEeMbl IJIs pPEIIeHMs 3ajad.
PemiaTh TeKCTOBBIE 3aJa4d aireOpanyeckKuM CIIOCOOOM:
NepPeXO/IUTh OT CJIOBECHOH (OPMYIHUPOBKH  YCIIOBHS
3a/layu K anredpandeckoid Moaeln IyTEM COCTaBJICHUS
YPaBHEHUS; pemaTh COCTaBJICHHOE YpaBHEHHE;
WHTEPIPETUPOBATE PE3yJIbTAT.
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3HAKOMHUTHCSI ¢ HCTOPHEil Pa3BUTHUS aJreOphI

YpaBHeHust

U HepaBeHCTBA.
Cucrembl ypaBHeHHit
(13 u)

JluHeliHOe ypaBHEHHE C ABYMs
HepeMEeHHbIMH, ero rpaduk,
MPUMEPHI PEIICHUs] YPAaBHEHUH B
IEJIBIX YHCIIaxX.

Perienune CHCTEM ABYX
JIMHEUHBIX ypaBHCHUH C IByMs
IIEPEMEHHBIMU. ITpumepsr
pelLIeHUsI CHUCTEM HEJIMHEHHBIX
ypaBHEHU c BYMsI
IIEPEMEHHBIMU.

I'papyaeckast  wHTEpIIpeTaALIHS
YpaBHEHUS c BYMSI
IIepEeMEHHBIMHA u CHUCTEM
YpaBHEHUM c ABYMsI
EPEMEHHBIMHU.

Pemenne TekcTOBBIX 3alad  C
MOMOIIBIO CUCTEM yPAaBHEHUN

Pacno3snaBars  JHMHEIHBIEC
EePEMEHHBIMU.

CTpouTh rpaduKky JUHEHHBIX ypaBHEHUH, B TOM YHCIIC
HCIO0JIb3YS HU(POBBIE pecypcehbl.

Pa3zinuaTh napajieiibHbIC U IIE€PECEKaIOIUecs IpsIMble
0 UX YPaBHEHMUSIM.

Pemiatre cucTeMbl ABYX JIMHEHHBIX ypaBHEHUH C AByMs
NEePEMEHHBIMU MOACTAHOBKON U CII0KEHUEM.

Pemiares npocreiiline cucTeMbl, B KOTOPBIX OJHO U3
YpPaBHEHUU HE SIBJISIETCS JIMHEHHBIM.

IIpuBoauTe rpadguyecKkyl0 HMHTEPHPEeTALMIO PEIICHUS
YpaBHEHUSI C ABYMs INEPEMEHHBIMH U CHUCTEM YpPaBHEHUU
C IByMsI ICPEMEHHBIMU.

Pemarps TekCTOBBIE 3aJa4H aITeOpandecKuM CIIOCOO0M

YpaBHEHUs C  JOBYMs

YpaBHeHust
U HepaBeHCTBA.
Hepagenctsa (12

1)

YucnoBble HEPABEHCTBA U HX
CBOMCTBA.

HepasencTtso c OJTHOM
EepEMEHHOM. JIunetinple
HEpaBCHCTBA c OJTHOM

IIEPEMEHHONM U HUX pElLICHHUE.
CucTeMbl TUHEHHBIX HEPAaBEHCTB
C OJHOM TIepeMEeHHOW U uX
pelieHue.

HN3o6paxxenne peueHus
JIMHEMHOr 0 HepaBEeHCTBA U UX

dopmyaupoBaTh CBOICTBaA
WUIIOCTPUPOBAaTh ~ MX  Ha
JIOKa3bIBAThH alNreOpandecKH.
IIpuMeHSATH cBOlicTBa HEPABEHCTB B XO/JI€ PELICHU 3a/1a4.
Pemiath nuHENHBIE HEpPaBEHCTBA C OJHON NEPEMEHHOM,
m3o00pakaThb  peIIeHHe  HEpaBeHCTBA  HAa  YUCIOBOU
PSIMOIA.

PemiaTh cuctemMbl JIMHEHHBIX HEPABEHCTB, HM300pakaTh
pelleHre CUCTEMBl HEpaBEHCTB HAa YHUCIOBOU NIPSIMOU

UYHCJIOBBIX  HEPaBEHCTB,
KOOpPJIMHATHOW  TIpSIMOM,
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CHUCTEM Ha YHCJIOBOU MPSIMON

DyHKUUH. IHonsitne dynkuun. O6nacts | Hcenmoan3oBaTh QYHKIIMOHAIBHYIO TEPMHHOJIOTHIO U
OcHOBHbIE OIpENEeIICHUSI U MHOXKECTBO CHMBOJINKY.
NOHATHSA 3HaueHuH GyHKIuH. Cnocoosl BeruncasaTs 3HaYeHust QYHKIIHIA, 3aTaHABIX (OpMyIaMu
(5 u) 3a7aHusl PYHKIHN. . (mpy  HEOOXOAMMOCTH HCIIOJIb30BATh KaJIbKYJISITOD);
I'padux dynxumn.  CBOWCTBA | cocTaBJATH TAGAHIbLI 3HAYEHMI (YHKIUH.
byHKuMH, ux orobpakeHue Ha CTpouTh N0 TOYKaM rpapuku QyHKIHIL.
rpaduke OnuceiBaTh  cBoiicTBa  (QyHKIMM  Ha  OCHOBe €&
rpauuecKoro MpeaCTaBICHHUS.
Hcnoab3oBaTh GyHKIHMOHAIBHYIO TEPMUHOJIOTHIO H
CHMBOJINKY.
HccaenoBath puUMepbl rpaduKoOB, OTPAKAIOIIMNX pPEaIbHBIC
nporeccsl U siByieHus. IIpuBOANTHL MpHUMePHI IIPOIECCOB U
SIBJICHUH C 3a/JaHHBIMH CBOMCTBaMH.
Hcnonb30BaTh KOMNIBIOTEPHBIE MPOTPAMMBI JUISI T1O-
cTtpoeHUs rpaduKoB PYHKIIUN U U3YYCHHUSI UX CBOWCTB
DyHKIUH. YreHne U NoCcTpoeHHe rpad)uKoB HaxoauTp ¢ nomMoibio rpagpuka QyHKIUHA 3HAYSCHUE OJ1-
YucaoBblie dynkmuii. TIpumepsl rpadukon HOHM M3 paccMaTpHUBaeMbIX BEJIWYHUH 110 3HAYCHHUIO JPY-
dynunn pyHKIMH, OTpaXkarommx oM. 3
© 1) peasibHBIC MPOLIECCHI. B HecoXXHBIX ciTydasix BHIpa)KaTh (popMyJioii

DyYHKIIHH, OMHCHIBAIOIINE
NpsIMyI0 1 0OOpaTHYIO
MPONOPIIHOHAILHBIC
3aBUCHMOCTH, UX rpaduku.
I'mmiepbona.

3aBUCUMOCTb MEXIY BCIIMYNHAMU.
OnuceiBaTh XapakTep M3MCHCHUSA OZ[HOf/‘I BCJIMYHUHBI B

3aBHCUMOCTH OT U3MEHEHUS JIPYTOi.
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IIpooonowcenue

HazBanue
pasaena (Tembl)
Kypca (4Mcj10 4acoB)

OcHOBHOe cojiepakaHue

OcHoBHBIE BH/BI 1eTEJIbLHOCTH 00y4aI0IUXCSI

I'papux ¢GyHKIHH y = X°
OyHkIEA Y = X2, y = X5,
y = X, y = | x |; rpaduyeckoe

pelieHue ypaBHEHUM U CHUCTEM
YpaBHEHUM

PacnoznaBatnb BUJIbI U3Yy4aeMbIX pyHKIINHA.
IMoka3piBaTH cxeMaTHYeCKH TOJIOXKEHUE Ha
Koog/:uiﬂaTHg)ﬁ IUTIOCKOCTH TpadukoB GyHKOUN BuUma: Y
= X5, ¥y= X,

y= X, y=IxI.

Hcnoan3oBarh pyHKUMOHANBHO-TPaduYecKHe

npejcTaBIeHUs ISl PEIICHUs U HCCIEeIOBaHUS ypaBHEHUH
HWCHUCTEM YpaBHEHUH.
IIpumensite uudpoBbIE
rpadukoB QPyHKIIA

ISt

pecypchbl TTOCTPOCHUS

IloBTOpPEHHE M
00001eHne(6

1)

IToBTOpEeHNE OCHOBHBIX MOHITHUHN
U METOJ0B KypcoB 7 U 8 KIJIacCOB,
00o01IeHne 3HaHUI

BpiOupatrh, NPUMEHATb, OLEHUBATH CHOCOObLI CPABHEHUS
4qucen, BBIUHCIIEHHH, npeoOpazoBaHUA BBIPAKEHUH,
pelIeHust ypaBHEHUH.

OcyumiecTBJISTh CAMOKOHTPOJIb BBINOJHIECMBIX JACHCTBUH U

CaMOIIPOBEPKY pesynbraTta BBIYHCIICHUH,
nmpeoOpa3oBaHMii, TOCTPOCHUH.
Pemarp 3agaum W3 PpeaJbHOH JKM3HH, NPHMEHSTH

MaTeMaTUYeCKUe 3HAHWS JUIsl PEHICHHs] 3a1a4 W3 JPYTux
MIPEMETOB.

Pemiath TeKCTOBBIE 3a/auM,
CIOCO0BbI pEUICHUS 3a/1a49H1

CpaBHHMBATh, BLIOHPATH
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9 knacc (102 )

HazBanue
pa3aeJa (TeMbl)
Kypca (4uciio

OcHoBHOE coaeprkanue

OcHOBHbBIE BH/IbI 1€ITEIbHOCTH oﬁyqammnxm

9wy

MHOXeCTBO NEeHCTBUTEIBHBIX
4quces; 1eHCTBUTEIbHbIC

qucaa Kak 0SeCKOHEYHBIC AeCATUIHbBIC
npob6u. B3zamMmHO omHO3HaYHOE
COOTBETCTBUE MEXXJYy MHOXKECTBO
NEUCTBUTEIBHBIX YHCEI U
MHO>XE€CTBOM TOYEK KOOPAWHATHOU
OpSMOH.

CpaBHEeHHE IeHCTBUTEIILHBIX YHUCET,
apudpMeTHUYCCKUE JSHUCTBUM C
JNEUCTBUTEIBHBIMU YHCJIAMU.
IMpubnmxéHHOE 3HAUCHUES
BEJIMYUHBI, TOYHOCTH
MIPUOITFHKSHUSI.

OkpyrieHnue yucern. IIpuknaka u
OLICHKA PE3yJIbTATOB BBIYHCIICHUH

4acoB)
Yucnau PanumonanbsHble unuca, PaszBuBaTh npeacraBjieHMsl O UMCIIAaX: OT MHOYKECTBA
BbIYHCJIEHHS. UppanuoOHaJIbHBIC YHCIIa, HaTypaJIbHbIX YHCEJ 10 MHOYKECTBA A€HCTBUTEIbHBIX
JeiicTBUTE/ILHBIE KOHEYHBIE U YHCeJl.
qyucaa OECKOHEUHBIC NECATUYHBIC IPOOH. O3HAKOMHUTBLCS C BO3MOXXHOCTBIO TIPEACTABICHUS

ANEeHUCTBUTECIILHOIO YHCJIa KaK OCCKOHEYHOMI
JNECSITUIHOU APOOH, MPUMEHATH JCCITUYHbBIC
OpUOIHKEHUS pAlIMOHAIBHBIX U UPPAMOHATBHBIX
YUCEII.

HN300pakaTh IeCTBUTEIbLHBIC YUCIIAa TOYKAMH
KOOPAUHATHOM HPSMOI.

3anucpIBaTh, CPAaBHUBATH U YIIOPSIA0YUBAThH
JICCTBUTEIILHBIC YHCIIA.

BeInoJHATH, coyeTasi yCTHBIE H TUCHbMEHHBIC
npuémsl, apudpmMeTHIecKne 1eiicTBUS C
palMOHAILHBIMU YUCIIAMH; HAXOAUTH 3HAUYCHHUS
CTEIEeHEeH C LEJILIMU TT0Ka3aTeIsIMU U KOpPHEH;
BBIYUCISTH 3HAYCHUSI YHMCIIOBBIX BBIPAXKCHUM.
IToayuuTs npeacraBjieHue 0 3HAUUMOCTH
JIEHCTBUTEIIFHBIX YUCEIT B TIPAKTUIECCKOU
JCSITEIIBHOCTH YeJIOBeKa.

AHaIM3HPOBATh U /eJIaTh BBIBOABI O TOYHOCTH
MPUOIVIKEHUST ASUCTBUTEIBHOIO YUCIIa TIPH
peuieHnu 3aad9.

OKpYrasaTh IeHCTBUTEIbHbIE YNUCIA, BHINOJHATH
NPUKUJIKY PE3yJIbTaTa BEIYUCICHUN, OLEHKY
3HAYEHUM YHCIOBBIX BBIPAKESHUH.
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3HAKOMUTBCS € UCTOPHUEH Pa3BUTHS MaTEMaTHKU

YpaBHeHusi JIuneiliHoe ypaBHeHue. Peuienue OcBauBaTh, 3aIOMHHATHL W NPUMEHATH Ipaduyeckue
U HepaBeHCTBA. YPAaBHEHUM, CBOASAIIUXCSA K MeTOAbl TIPU PEIISHUH YPaBHEHUN, HEPABEHCTB U HUX
YpaBHeHusi JIUHENHBIM. CHCTEM.
¢ O/IHOI KBanparnoe ypaBHeHue. Pemienue Pacno3naBarh nenbie U IpOOHBIC ypaBHEHUSI.
nepeMeHHOI YPaBHEHHUM, CBOISIIUXCS K Pemarp JuHelHbIe U KBAJPATHbIC YPABHEHMH,
(14 ) KBaZpaTHBIM. bukBanpaTHbIC YPaBHEHUsI, CBOASAIIMECS. K HUM, IPOCTEHIIINE
YpaBHEHUS. ApoOGHO-paltnoHaIbHBIC YPaBHEHUS.
IIpumeps! pelieHus: ypaBHEHUN IIpennaraTe BO3MOJKHBIE CITOCOOBI PEIICHUS
TpeThel U 4eTBEPTON cTeneHen TEKCTOBBIX
pas3IoKEHUEM HAa MHOYKHUTEITH. 3a/1a4, 00CyK1aTh UX M pellaTh TEKCTOBBIC 3a/1a4d
Pemrenue JIpOOHO- pa3HBIMHU CITOCOOAMH.
paluOHAJIBLHBIX ypPaBHEHUIA. 3HAKOMHUTBCS € UCTOPUEH pa3BUTUS MaTeMaTUKHU
Pelmienue TexkcToBBIX 3amad
anreOpandecKuM METOAOM
YpaBHenus JImHeiiHOe ypaBHEHNE C ABYMsI OcBauBaTh U NPUMEHSATh IPUEMBI PELLICHUSI CUCTEMBI

W HepaBeHCTBA.
Cucrtembl ypaBHeHH

(14 )

MEpEeMEHHBIMA U €T0 TpadHuK.
Cucrema IBYX JUHEHHBIX

YPaBHEHHUH C ABYMsI ITEPEMEHHBIMHU

u e€ pemenue. Pemenue cucrem
JABYX YPaBHEHHUM, OJTHO U3
KOTOPBIX JUHEWHOE, a JPYyroe —
BTOPOI CTENEeHU.

I'paduueckas HHTepOpeTanus
CHUCTCMBI ypaBHeHI/lﬁ C AByMs:

IIepEMECHHbBIMH

IBYX JTUHEHHBIX YpaBHEHHH C ABYMs IIEPEMEHHBIMU
W CHCTEMBl NBYX YPaBHEHHIH, B KOTOPBIX OJHO
YpaBHEHHUE HE SIBISICTCS JIMHEHHBIM.

Hcnoan3oBarh (yHKIIOHATBEHO-TpadIeCKN
NpEeACTaBICHUS Uil PelleHus] M HCCIEeJ0BAHUSA
YPaBHEHUN U CUCTEM.

AHAJIM3HPOBATh TEKCTHI 3a4a4, pemarbh HuX
anredpanvdecKum Crocooom: nepexoanTh oT
CJIOBEeCHOW  (OPMYJIHMPOBKH  YCIOBHS  3aJaddl K
angrebpandeckoil  Momenn — MyTEM  COCTaBIICHHMS

CHUCTCMBbI ypaBHeHHﬁ; pemraTrb COCTaB
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Penienue TekCTOBBIX 3a1a4
anreOpandecKuM CIocoooM

JICHHYIO CUCTEMY YPAaBHCHHI; MHHTepIPeTHPOBATH
pe3yJnbTar.
3HAKOMUTBCS € UCTOPHEH Pa3BUTHS MaTEMaTHKU

YpaBHeHust

U HepaBeHCTBA.
Hepagencrsa (16
1)

YHuciioBble HEpaBEHCTBA M UX
CBOMCTBA.

JInHeliHbIe HEpaBEHCTBA C OJTHOM
MEepPEeMEHHON U UX pEelICHUE.
CucrteMbl JIMHEHHBIX HEPAaBEHCTB
C OJHOH MNEepeMEHHOW M UuX

pelIeHue.
KBanpaTtHble HepaBeHCTBA U UX
peureHue.

I'padnueckas HHTEPIIpEeTaIUsI
HEPaBEHCTB 31 CHUCTEM
HEPaBEHCTB c BYMSI
TIepeMEeHHBIMHA

Yurarsh, 3aIMCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
HEPaBEHCTBA; HCIIOJIB30BATh CHMBOJIMKY U TEPMHUHOJIOTHIO.
BbINoJHATH TPeoOpa3oBaHus HEPABEHCTB, HCMOJIbL30BATH
IS IpeoOpa30BaHUs CBOMCTBA YHUCIOBBIX HEPABCHCTB.
Pacno3naBaTh JIMHEHHBIC U KBaJpaTHbIE HEPABSHCTBA.
Pemiarb TUHENHBIE HEpABEHCTBA, CUCTEMBI JIMHEHHBIX
HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAFOIINX
KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATH
NOJy4YeHHBIC PEIICHUS.

H300pakaTh pelmieHHe HEepaBeHCTBA U CHCTEMBI
HEpPaBeHCTB Ha YHCJIOBOW MpPsIMOH, 3amHCHIBATH
pelIeHne ¢ MOMOIIBI0 CUMBOJIOB.

Pemartn KBaJIpaTHBIE HEpaBeHCTBA, HCIIONB3Y ST

rpadugeckue mpecTaBICHUS.

OcBauBaTh M NPHUMEHSATb HEPABEHCTBA MpPU PELICHUU
pa3iIuYHBIX  3ajaad, B TOM  YHCJIE  HPaKTHUKO-
OPHUEHTHUPOBAHHBIX
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®yukuun (16
1)

KBanparnunass  ¢Qyskums, e8
rpaduk u cBoicTna. [lapaboia,
KOOPJIMHATHI BEPIIUHBI
napaboJIbl, OCb CHMMETPHUH
napaboibsl. CTeneHHbBIe
GYHKIIUY C HAaTypaJIbHBIMHA
MoKa3aTeIsIMu 2 U 3,UuX
rpadUKH U CBOMCTBA.

T'paduku  GyHKIMIA: y = kx,
y = kx + b, y=x,y= ax?,

y = a)(3, y = '\"X,y:|x|

Pacno3nasarthb BUJIbI U3y4aeMbIX byHKUMI;

WJIIOCTPUPOBATH cXeMaTH4YeCKH, 00bSICHATDH

pacmnoyioKeHne Ha KOOPIWHATHOW IUIOCKOCTH TpadHKOB

byuakumit Bumatyy = kx, y = kx + b, y =k y = ax?, y =
x

ax®, X

y=Vx, y= [x| B 3aBUCMMOCTH OT 3HAYEHUIH

KO3 GUIECHTOB; ONHCHIBATh MX CBOMCTBA.

Pacno3naBaTe KBaapaTHuHyl0 (QYHKLIHIO 1O (GopMyIie.

IIpuBoaAUTH MPUMePHI KBaIPATUIHBIX 3aBUCUMOCTEH 13

peanbHOW JKM3HU, (U3NUKH, T€OMETPHUH.

BeisiBasATE u  0000mate 0OcoOeHHOCTH  rpaduka
KBazpaTHUHON PyHKIHH Y = ax’> + bx + c.

Ctpouts W  H300pazkaThb cXeMaTH4YeCKH  rpaduku
KBaJpaTUYHBIX (DYHKIMH, 3aAaHHBIX (opMylIaMH BUAA Y =
aty = a® + qy = ax + piy = a? + bx + c.
AHAJIU3UPOBATH U IPUMEHATH CBOMCTBA U3YUYEHHBIX
(yHKIMI U151 UX TOCTPOESHUS, B TOM YHCJIE C [IOMOIIBIO
HHU(PPOBBIX PECYPCOB
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IIpooonoicenue

YucsioBble
MOCJIeI0BATEILHOCT
u (15 uv)

Ilonsitue YUCIOBOM

IIOCJIC0BATCIIBHOCTH.

3amaHue  TOCIEI0BaTEIbHOCTHU
pexyppeHTHOH  dopmynod U
popmyIoii N-ro uaeHa.
Apudmernyeckast "
reoMeTpuuecKas MIPOTPECCHUH.
Dopmyiibl n-ro 4jIeHa
apupMeTHIeCKOn "
TeOMEeTPHUYECKOM nporpeccui,
CYMMBI TIEPBBIX N YJICHOB.
Hzo6pakeHue YJICHOB
apupMeTHIeCKOn "
reoMeTpUYECKON nporpeccui
TOYKaMM  Ha  KOOPJWHATHOM
IUTOCKOCTH.

JIunenHsbIit "

IKCTIOHEHIIMAIbHBIA POCT.
CI105KHBIE€ IPOLIEHTBI

OcBauBath u NPUMEHATb HWHICKCHBIC O603HaquI/I$I,
CTPOUTH pPeUYEeBbI€¢ BbLICKA3BIBAHUA C HCIIOJIB30BAHUCM

TEPMHUHOJIOTHH, CBSI3aHHOH c TTOHSITHEM
MOCJICI0BATEIIBHOCTH.

AHATH3UPOBATH dhopmyry n-ro qIeHa
MOCJICIOBATEILHOCTH WM PEKyppPeHTHYIO QopMyily u
BBIYMCJISATH WICHBI I[IOCJICIOBATEIBHOCTEH, 3aJaHHBIX
3TUMH HOPMYJIaMU.

YcraHaBauBaTh  3aKOHOMEPHOCTH B IIOCTPOCHUH
MOCJIeI0BATEIBLHOCTH, eciaun BBINTHCAHBI IepBbIC

HECKOJIBKO €€ YIEHOB.

Pacno3HaBarh apupMETHYCCKYIO H TCOMETPUUYCCKYIO
MPOTPECCUN NIPH PA3HBIX CIIOCO0ax 3aJaHusI.

PemaTes 3amaum ¢ UCHOJIb30BaHUEM (HOPMYI N-TO YiIeHaA
apu(MEeTHYeCKOH ¢ TeOMETPHYECKOW MPOrpeccu,
CYMMBI TIEPBBIX N YJICHOB.

HN300pakaTh 4JIEHBI NOCJIEIOBATEIBHOCTU TOYKAaMHU Ha
KOOPJIMHATHON TJIOCKOCTH.

PacemarpuBarhs npuMepbl NpoOLECCOB M sIBJIEHUH U3
peanbHOI  JKM3HHM, WJUIIOCTPUPYIOIIME H3MEHEHHE B
apu(mMeTHyecKkoil  Mporpeccud, B  TI'€OMETPUYECKOM
MPOTrPECCHH; n300paxkathb COOTBETCTBYIOIIHE
3aBUCHMOCTH Tpa(UYECKH.

Pematsb 3a/1a4M, CBsI3aHHBIC c
MOCJICIOBAaTEILHOCTSIMH, B TOM 4YHCJE 3aJadd M3
peambHOM  JKM3HHM C  HUCHOJB30BaHUEM  IH(PPOBBIX
TEXHOJIOTUN  (PJIEKTPOHHBIX TAONMI, TpapUIecKoro
KaJIbKyJIsITOpa U T.IL.).

YUCJIIOBBIMH

70




Pewmath 3a7a4u Ha CJIOXHBIC IIPOICHTBI, B TOM YHCIE
3aJa4d W3 pealbHONW NPaKTHKHA (C HCIOJIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBCSI ¢ HCTOPHEll Pa3BUTHS MaTEMAaTHKH

IloBTOpEHMe,
00001IeHIE,
cucTeMaTu3anus
3HAHMIT®

(18 )

Yuciia U BbIYMCJIECHUSA (3anncs,

CpaBHEHHUE, JEUCTBUS c
JIeHCTBUTEIILHBIMHA YHUCIIaMU,
qHuCIIOBasi MpsiMasi; MPOIEHTEHL,
OTHOIICHUS, MIPOTIOPIINY;
OKpyTJICHUE, puOIIMKeHNE,
OILICHKA; pEIIeHHEe TEKCTOBBIX
3a7aq apupMeTHIeCKUM
crioco6om)

OnepupoBaTh NOHATHSIMH: MHOXXECTBO, IOIMHOXECTBO,
onepanuu Haj MHO>ECTBAMU; HCIO0/1b30BAThH
rpaduueckoe IpeICTaBICHUE MHOXXECTB JUIS OIHMCAHUS
pEaNBHBIX IPOILIECCOB M SIBICHHUM, NPU PEIICHUU 3a/1ad U3
IPYTHX YYEOHBIX MTPEIMETOB.

AKTyanu3MpoBaTh TEPMUHOJOTHI0 M OCHOBHbIE JeiiCTBUS,
CBSI3aHHBbIC ¢ YHMCJAMHU: HATypaJdbHOE YHUCIIO, IIPOCTOE U
COCTAaBHOE 4HCHIa, JCIMMOCTh HATypaldbHBIX YHCEl,
NPU3HAKU JIETUMOCTH, II€JIO€ YHCIIO0, MOZYJIb YHCIA,
OOBIKHOBEHHAsI M JecCsiTHYHasi JIpoOH, CTaHNAPTHBIA BHJ
qucia, apupMETHISCKAI KBaJIPATHBII KOPECHbB.

BeInoHATH AeiicTBHS, CPABHUBATH M YNOPSA0YHBATH
4Hciia, TPEACTaBIISITH YHUCIAa Ha KOOPJMHATHOMW TIPSIMOM,
OKPYTJIATh 4YHCIIA; BBINOJHATH NPHKHIAKY H OIEHKY
pe3yJibTaTa BBIYUCICHUM.

Pemath TekcTOBBIE 3a/1a4M apUDMETUUCCKUM CITOCOOOM.
Pemats mpakTHyecKkue 3aJa4u, COACpIKAIINE MPOICHTEHI,
JI0JIM, YacTH, BBIPAKAIOIINE 3aBHCUMOCTH: CKOPOCTH —

BpeMsi — pacCTOsHHE, I[[eHa — KOJIMYeCTBO —
CTOUMOCTb, 00BEM paboThI — BpeMsl —
MPOU3BOAUTEIILHOCTh TPYya.

Pa3éuparnb peaibHbIC JKU3HCHHbBIC CHTYyalnH,
¢dopmyaHpoBaTh HMX Ha S3bIKE MaTEeMaTHKH, HAXOIMTh
pelieHue,  IPUMEHsIs MaTeMaTHYeCKHI ammnapar,
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MHTEePIPEeTHPOBATh PE3yIbTaT

Anredopanyeckue BbIPasKeHHUs
(rmpeobpazoBanmue
anreOpandecKux BBIpaKCHUH,

I[OHyCTHMBIeSHa‘-ICHI/Iﬂ)

OnepupoBaTh  NOHSATHSMH: CTCIIEHb C  IEJBIM
mokaszareieM, apupMETUUYECKUI KBaJpaTHBIM KOPEHb,
MHOT'OWICH, ajJreOpandeckas ApoOb, TOXKIASCTBO.

BBINOJIHATH OCHOBHBIE 1eHCTBUSA BBINOJIHATH PACUETHINIO

popmynam, npeodpa3oBbIBATH nenele, poOHO-
panoHaJIbHBIE BBIPAYKCHUSI M BBIPAXKCHUSI C KOPHSIMH,
peaJM30BBIBATH pa3noxeHue MHOTOUJICHA Ha

MHOXKHUTEIH, B TOM YHCIIE€ C HCIOIb30BaHHEM (HOopMyI
pa3HOCTH KBaJpaTOB M KBaJpaTa CYMMBblI U Pa3HOCTHU;
HaXOJUTh JOIYyCTHUMBIC 3HAUC€HUs IEPEMEHHBIX s
IPOOHO-PAIlMOHATBHBIX BRIPAXKCHUM, KOPHEH.

MopeaupoBaTh ¢ IOMOIIBIO (HOPMYIT peaIbHbBIE MPOLECCHI
U SIBJICHUS
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IIpooonoicenue

PDyHKIUU (rmocTpoenue, OnepupoBath NOHATHAMHK: GYHKOUsA, rpadukK

CBOICTBAa M3YyYCHHBIX (YHKIIHH; dyHKIMN, HYJIH dbyHkIMY, HPOMEXYTKH

rpadudeckoe peuieHue 3HAKOITIOCTOSIHCTBA, MIPOMEXKYTKH BO3pacTaHMus,

YpaBHEHUH U UX CUCTEM) yObIBaHUsI, HaWOOJIBIIICE W HAWMCEHBIICE 3HAYCHUS
GyHKIIHU.

AHaIu3MpoOBaTh, CPAaBHUBATb, O00CYXKIaTb  CBOICTBa
(YHKIHHA, CTPOUTH HX TpaduKy.

OnepupoBaThb MOHSITHSIMU: npsimMast
MPOITOPIIUOHAIBHOCTh, O0OpaTHasi NIPOIOPIMOHAIBEHOCT,
JNVHeWHass (QyHKOUWs, KBagpaTH4Has (YHKIWs, napadouia,
runepOoa.

Hcnonb3oBark rpaguku Ui OIPEICICHUS] CBOMICTB,
OpOLIECCOB U 3aBUCUMOCTEH, Ul pelIeHUs 3aj1ad U3
OpYrux ydeOHBIX TIPEIMETOB H peaJbHOW JKU3HH;
MOAeJMPOBaThL C IIOMOIIBI0O TpauUKOB peanbHbIS
MPOLIECCHI U SIBJICHUSI.

Beipazkath (opMyJIaMH 3aBUCHMOCTH MEXAy BEIHMINHAMA




IIPUMEPHASL PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7 9 KJIACCBI

LEJIM N3YYEHMSA YUEBHOI'O KYPCA

«MareMaTuKy y’ke 3aTeéM YYUTh HaJ0, YTO OHa yM B MOPSI0K
OPpUBOAUT», — NHUCAJ BEJIUKUU pycCcKUH yuyeHblM Muxaunn
Bacunbesuu JlomoHOCOB. M1 B 3TOM COCTOUT OJHA U3 ABYX LeENeHU
OOy4YECHHATCOMETPUHN KaK COCTaBHOM YacTH MaTEMaTHKH B IIKOJIE.
DTON MEeNTUCOOTBETCTBYET JOKa3aTeiabHasl JIMHUS NPEnoiaBaHUs
reomeTpuun.Ciieysi npeicTaBlIeHHONW pabodel mporpaMMe, HauMHas
C CenpMOro KJjlacca Ha YPOKax T€OMETPHH OOyYaromIUMCs yduTCs
OpPOBOJUTH JOKa3aTE€IbHBIE PACCYXAEHHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOYCHHUS, NOKa3bIBaTh HMCTHHHBIC YTBEPXKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K  JIOXKHBIM, IPOBOJUTH PACCYXXIACHUSA  «OT
MIPOTHUBHOTO», OTJINYAaTHCBOMCTBA OT MPHU3HAKOB, (HOPMYJIHPOBATH
oOpaTHbIC YTBEPXKICHHUS. YUCHHUK, OBJIAJICBIIMN HCKYCCTBOM
paccyxath, OyaeT HPUMEHSITEro M B OKpy’Karomel >ku3Hu. Kak
nucan reometp u negaror Mrops®@enoposuu lllapbeiruH, «IH0IBMH,
NOHUMAIOIIMMH, YTO TaKO€ J0Ka3aTedbCTBO, TPYIHO U JaXKe
HEBO3MOXHO MAaHUIIyJIUpoBarb». M B 3TOM COCTOUT Ba)KHOE
BOCHUTATEJILHOE 3HA4YE€HHE HW3Yy4YE€HHUsT TE€OMETpPHUH, IIpUCYIIEe
MMEHHO OTEYECTBEHHOW MaTeMaTHdecKoil mkosie. Bmecte ¢ Tem
aBTOPbl MPOrpaMMBbl NPEAOCTEPErar0OT YUYUTENST OT U3JIUIIHETrO
popmannzma, OCOOEHHO B OTHOLIEHHMHW Ha4Yal W OCHOBaHWHU
reomerpun. Ppanuysckuii marematuk JKan JlpenoHHEe 1O 3TOMY
MOBOJy BBICKa3aics Tak: «YTo kacaeTcsi NEIUKAaTHOW MPOOIIEMBI
BBEJCHUS «AKCHOM», TO MHE KaXXeTCs, YTO Ha IEePBBIX IIOopax
HY»HO BoOOIIe n36eratb NpPOW3HOCHUTH camMo 3TO ciioBo. C npyrou
)K€ CTOPOHBI, HE CJeNyeT YIIyCKaTb HHU OJHOM BO3MOKHOCTU
JlaBaTh MPHUMEPHl JIOTHYECKUX 3aKJIIOYeHHN, KOTOphIE KyJda B
Oompireii Mepe, 4YeM WHIEs AKCHUOM, SBISIIOTCS WCTHHHBIMU U
€IMHCTBEHHBIMU
JIBUTATEIAMH MaTE€MaTHYECKOTO MBIIIICHUS.

BTopoii nenpro u3ydeHUs TEOMETPUU SIBISIETCS HCIHOJIb30BaHUE
e€ KaKk MHCTPYMEHTa IPH PEUICHHN KaK MaTeMaTHYeCKHUX, TaKk U
NPaKTUYECKUX 3aJay, BCTPEYAIOLIUMXCS B peaJlbHOM  JKHU3HMU.
OKOHUMBHINI KypC T€OMETPHH MIKOJBHUK JOJDKEH OBITh B
COCTOSIHUM OIIPEJEIINTh I'€OMETPUYECKYI0 (QUTypy, OIHcaTh CIOBaMHU
JaHHbBIM 4YepTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3EMEJIBbHOIO
ydacTKa, paccyuTaTh HEOOXOJAWMYIO JUIMHY OITOBOJIOKOHHOTO
Kkabesst K Tpedyemble pa3Mepsl rapa)a JJsi aBTOMOOHIs. DTOMY
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COOTBETCTBYET BTOpas, BBIUYUCIUTEIbHAS JIMHUS B U3YyUYCHHUH
reoMeTpuu B MHIkoje./[aHHasT NpakTUYecKas JIMHUS SIBISETCS HeE
MeHee BakHOM, ueM nepBas. Emé IlmaTtoH mpenmuckiBai, 4TOOBI
«rpaxnaane IIpexkpacHoro ropoja HM B KOE€M CJy4dae HE OCTaBIISIIN
FeOMETPHIO, BEJAb HEMaJOBA)KHO Ja)K€ IMMOOO0YHOE €& NMPUMEHCHHE —
B BOGHHOM JIeJIe J1a, BIIPOYEM, U BO BCEX HayKaxX — JUISI JIy4IIEero UX
YCBOGHHSI: MBI BEJb 3HAEM, Kakasi OECKOHEUHas pa3sHUIla CyIIECTBYET
MEXJy YeJIOBEKOM IPUYACTHBIM K TEOMETPHUM U HENPUYACTHBIMY.
Jnss  2TOro  y4yuTelnr0  pEeKOMEHAYeTCs  moadupaTh  3aaadu
MIPAaKTUYECKOTO XapaKTepa I pacCMaTPUBAEMBIX TEM, YUHUTh JACTEH
CTPOUTHh MaTeMaTUYECKHE MOJENIM PEAIbHBIX >KU3HEHHBIX CUTYyaIui,
MPOBOJAUTH BBIUYHUCICHUS M OLIEHUBATh aJEKBAaTHOCTb ITOJYYEHHOI'O
pesynbrarta. KpaliHe BaKHO TMOIUEPKMUBATH CBSI3M TEOMETPHH C
JIPYTUMH TIpEIMETaMH, MOTHBHPOBATH HCIIOIB30BATH OIPEICIICHUS
reoOMeTPUYECKUX (GUryp W MOHSTHI, NEMOHCTPHPOBATH IIPUMEHEHHE
MTOJIyYCHHBIX YMEHUH B (DU3MKE M TEXHUKE. DTH CBSI3M HamOoJIee SIPKO
BUIHBI B TeMax «BekTops», « TpuroHoMeTprudeckue COOTHOILICHUS»,

«Meton xoopauHaT»u «Teopema Iludaropar.

MECTO VYEBHOI'O KYPCA B YUYEBHOM IIJIAHE

CornacHo ydeOHOMY IUIlaHy B 7—9 Kjaccax H3ydaercs y4deOHBIi
Kypc «l'eoMeTpusi», KOTOpBIH BKJIIOYAET CIEAYIOIINE OCHOBHbBIC
paszzeinsl coaepxkanusi: «['eomeTpuueckue GUIypbl U UX CBOHCTBaY,
«/3MepeHre TeoMeTPHUYECKUX BEJIWYHH», a Takke «JlekapToBbl
KOOpJIMHATBI Ha IJIOCKOCTH», «BeKkTOpbl», «/IBHIKEHHUS MIOCKOCTH»
n «IIpeobpa3zoBanus moxo6us».

Y4ueOHbIl TUJIaH  IpeaycMaTpuBaeT H3y4YeHHE TIEeOMETpPUM  Ha
0a30BOM ypOBHE, UCXOJsl U3 HE MeHee 68 ydyeOHBbIX 4acoB B y4eOHOM
TOIy, BCETro 3a TpU roma oOy4deHuss — He MeHee 204 gacos.
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COJEPXXAHME YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHMS)
7 xiacc

HavaneHble moHATHUS TeoMeTpuH. Touka, mpsimasi, OTPE30K, JIyd.
Yron. Buasl yrimoB. BeprukaibHble W CMEXHBIE  YTJIBIL
buccekrpuca yrna. Jlomanas, MHOroyroJibHUK. llapannenbHocTh U
MIEPHEHANUKYJISIPHOCTD HPSAMBIX.

CuMMeTpHUIHBIC ¢urypsr. OCHOBHEBIC CBOMCTBa oceBoit
cumMmerpud. IIpuMepsl CHMMETPUHM B OKPY’KalOIIEM MUpE.

OCHOBHBIE TIOCTPOCHUS C IMOMOIIBIO IUPKYJIsT U JUHEHKU.

TpeyronpHuK. BricoTa, MenmaHa, OHWCCEeKTpHca, WX CBOICTBA.
PaBHOOenpeHHBIII W pPaBHOCTOPOHHWI TPEYTroJbHUKH. HepaBeHCTBO
TpEyTroJIbHUKA.

CpolicTBa H NOpU3HAKK PaBHOOEAPEHHOTO  TPEYroJbHUKA.
IIpyu3Haku paBeHCTBa TPEYI'OJIbLHUKOB.

CBoiicTBa W NOpHU3HAKU MapajUiedbHBIX NOpsiMbiX. CymMMma yTJiOB
TPEyroJIbHUKA. BHEITHUE yTIbI TPEYTrOJIbHHUKA.

I[IpsimoyromnbHBIIt TPEYrOJbHUK. CBoicTBO MeaHaHbI
OPSIMOYTOJIBHOTO TPEYroJIbHUKaA, MNPOBEAEHHOM K THIIOTEHY3E.
IIpusnaku paBeHCTBa OPSAMOYTOJIBHBIX TPEYTOJIBHUKOB.

IIpssMoyrosbHBII TPEyTroJbHUK C yriaoM B 30°.

HepaBeHcTBa B TIeOMETPUHM: HEPaBEHCTBO TPEYroOJIbHUKA,
HEpPaBEeHCTBO O JJIMHE JIOMaHOH, TeopeMa O OojblIeM yIye H
OorplIelicTOpOHE TpPEeyTrodabHUKA. [lepneHauKynssp W HaKJIOHHAsI.

I'eomeTpuueckoe mecTto Touek. buccekTpuca yria U cepeqUHHBIN
MEePIEeHAUKYIAP K OTPE3Ky KaK I'€OMETPHUUYECKHE MecTa TOYEK.

OKpy>XHOCTh M KPYT, XOpJia U AUAMETp, UX CBOHCTBa. B3amMmHoe
pacroyio)KeHHe OKPY>XHOCTH U mpsMoi. KacaTtenpHas u cexymas K
OKpyXHOCTH. OKpYy>KXHOCTb, BIHCaHHas B Yyroj. BnucaHHas wu
ONHCAaHHAasI OKPY>KHOCTH TPEYTOJIbHUKA.

8 knacc

YersipéxyroapHuku. IlapanmenorpammM, ero IpU3HAKU U
cBoiicTBa. YacTHBIE cilyyau MapajieJIorpaMMoB (TIPSMOYTOJIBHUK,
poMO, KBajapar), UX NMPU3HAKU M cBolicTBa. Tparenus, paBHOOOKast
Tpameuusi, €€ cBoiicTBa M npusHaku. [IpsiMmoyronbHas Tpamnenus.

Meron ynBoenusi Mmeauansl. llenTpanbHass cummerpus. Teopema

daneca 1 TeopeMa O HPONOPLUOHAIBHBIX OTPE3Kax.

CpenHue JMHHUM  TpeyrojbHUKa W  Tpanenuu. lLleHTp Mmacc
TpeyroJjbHUKa.

[TonoGue TpeyronmbHHUKOB, Koddduunuent noxodus. IlpuzHaku
momxodus TPEyroapHUKOB. IIpuMeHeHMEe TOA00MsT TMPH PEHICHUH
MPaKTUYECKUX 3a7a4d.
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CpoiicTBa mJromajneii reomerpuyeckux ¢uryp. Dopmynbsl s
IUIOMIAANW TPEYTOJIbHUKA, Mapajieorpamma, pomMba M Tpamenuu.
OTHOmeHNEe mromaneii nomoOHEBIX GUryp.

Beruncienne 1miomane TpPeyroJbHUKOB W MHOTOYTOJIBHHMKOB Ha
KJIeTdaToi Oymare.

Teopema Iludaropa. IIpumenenme Tteopemsbl Iludaropa mpu
pelIeHNN MPAKTHIECKNX 3aad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrila MpPsIMOYTOJIBHOTO
TpEYTOJIbHUKA. OcHoBHOE TPUTOHOMETPUUIECKOE TOXJIECTBO.
Tpuronomerpuyeckne ¢GyHKIUH yrioB B 30°, 45° u 60°.

BnucanHsie m neHTpanbHBIE YIJIBI, yroJl MEXIYy KacaTeJIbHOW WU
Xopaou. VYriel Mexay XopdaMHU UM CEKyllMMHU. BrmcaHHble H
OIIMCAaHHBIE YETBIPEXYTOJBHUKU. B3auMHOE pacnojiokeHue IBYX
okpyxHocTei. Kacanue okpykHocteil. O0mme KacaTeiibHbIC K JBYM
OKPYHOCTSIM.

9 xitacc

Cunyc, kocuHyc, TaHreHc yrioB oT 0 nmo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOXecTBO. DOpMyIbl NMpHUBEICHUS.

Pemienne TpeyronbHukoB. Teopema KOCHHYCOB U  Teopema
cuHycoB. Pelienne mpakTHYeCKHMX 3a7ad € HCIOJIb30BAaHHEM
TEOPEMBIKOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue moao0us. TTomobue COOTBETCTBEHHBIX
3JICMCHTOB.
Teopema 0 TIPOU3BEACHHUHM  OTPE3KOB  XOpI, TEOPEeMBbI O
MPOU3BEJACHUU  OTPE3KOB  CEKyIlIMX, TeopeMa O  KBaapare
KacaTeJIbHOH.

Bekrtop, mimHa (MOIynb) BEKTOpa, COHANpPaBJICHHBIE BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIIpaBJICHHbIE  BEKTOPBI, KOJUIMHEApHOCTH
BEKTOPOB, paBEHCTBO BEKTOPOB, OIIEpallMd HaJl BEKTOpaMH.
PasznoxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater BekTopa. CKalsIpHOE NPOU3BEICHHUE BEKTOPOB,
MPUMEHEHHE JIJIsl HAaXOXKJACHHUsS JUIUH U yIJIOB.

JlekapTOBBI KOOpJMHATHI Ha IUIOCKOCTH. YPpaBHEHUS HPSIMON H
OKPYKHOCTH B KOOpJMHATaxX, IIepecedeHHe OKpPYXXHOCTEH U
npsiIMbIX. MeToa KOOpJIMHAT U ero NpUMEHEHHE.

[TpaBribHBIE MHOTOYTOJIBHUKHU. JlIMHA OKpYyXHOCTH. ['pamycHas
M pajuaHHasi Mepa yrijia, BBIYHCIEHHE JJINH JyI OKPYXKHOCTEH.
[Inomane kpyra, cCeKTopa, CerMeHTa.

JIBMOKEHHsI IUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp
(p;memeHTapHBIe  mpencTaBiieHus).  [lapanienbHBIM  HepeHoc.
IToBopor.
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[UIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATbI OCBOEHHS
ITIPUMEPHOI PABOYEl TTPOIPAMMBI KYPCA (IIO TOJAM
OBYUEHUS)

OcBoenne yueOHOro Kkypca «l'eomerpusi» Ha YpPOBHE OCHOBHOTO
o0111eTo oOpa3oBaHUs JIOJDKHO obecrieunBaTh JIOCTHIKCHUEC
CICAYIONINX TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

7 xnacc
— PacrnioznaBats U3y4YCHHBIC reOMETPUYECKUE dburypsr,
OnpenenaTb AX B3aMMHOE pacIioyoKeHune, n300paxkaTh

reoMeTpuieckue (GUTYphl; BBIIOJHATH YEPTEKU IO YCIOBHIO 3aJa4H.
W3mepsTe nuHENHbIE W yIJIOBbIE BeIWYMHBL. Pemats 3agaun  Ha
BBIUMCIICHUE JUIMH OTPE3KOB M BEJIIMYHUH YIJIOB.

— Jenate rpyOyl0 OLEHKY JHMHEHMHBIX M YIJIOBBIX BEJIWYHUH
MIPEIMETOB B pEaJbHOM J>KM3HHM, pasMEpOB IPHUPOIHBIX OOBEKTOB.
Paznuaate pasmepsl 3THX OOBEKTOB IO IMOPSJIKY BEIMYHHBEI.

— CTpOI/ITL HYCPTCIKU K I'COMCTPHUUYCCKUM 3aJadaM.

— Ilonb30BaTbCsl ~ IpU3HAKAMU  PABEHCTBA  TPEYI'OJIbHUKOB,
HCII0JIb30BaTh HNpU3HAKU u CBOMCTBA paBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPU PELICHUU 3a4ad.

— HpOBO,E[I/ITL JJOTUYCCKHUC PACCYKACHUA C HCIOJb30BaAHUCM
TCOMETPUICCKUX TCOPECM.

— Ilonb30BaThbCsl  HNpU3HAKaMU  PaBEHCTBA  NPSIMOYIOJIBHBIX
TPEyroOIbHUKOB, CBOMCTBOM MEJIHaHbI, MPOBEAEHHON K THUIOTEHY3E
IIPSAMOYT'OJILHOI'O TPEYIOJIbHUKA, B PELICHUU I'€OMETPUYECKUX 3alad.

— OmnpenensaTe NapaaielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB,
KOoTOpbIe OOpasyeT ¢ HHMH cekymas. Onpenensars NapaieIbHOCTh
NIpsIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK ONHOW INPsIMOM
JI0 TOYEK APYrod mpsiMoit.

- Pemarp 3aJa4M Ha KJISTYaTOM 6yMare.

- HpOBOJII/ITB BBIYHCIICHUSA W HAXOJAHUTH YHUCIIOBBIC U 6yKBeHHBIe
3HAQYCHHUA YIJIOB B TCOMCTPHYCCKHX 3ajJadax C HCIIOJIb30BaAHUEM
CyMMBbI YIJIOB TPEYIrOJIbHUKOB W MHOI'OYT'OJIbHUKOB, CBOMCTB YrJjos,
06p330BaHHBIX opu 1OepeCceUCcHUUr ABYX HapauICJIbHBIX  HOPSAMBIX
CeKyLL[eﬁ. Penrate NPAKTHYICCKUE 3aaadyMd Ha HAXOXIACHHUEC YTJIOB.

— Bianets mnoOHATHEM TE€OMETPUYECKOIO MecTa TO4YEK. YMETh
ONpenesaTh OWCCeKTPUCY yIina W CEePeAWHHBIH MEPIeHAUKYIIp K
OTPE3KYy KaK F€OMETPUYECKUE MECTa TOYEK.

— DopMyIMpOBaTh ONPEACTIEHUSI OKPYXKHOCTH M Kpyra, XOopAbl U
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IuaMeTpa OKPYXXHOCTH, TIOJIB30BaThCA WX CBOWCTBaAMH. YMETh
MPUMEHSTH 3TU CBOWCTBA IIPU PELUISHUHU 3a]1a4.

— Bnaners  moHATHEM ~— ONHCAHHOM  OKOJIO  TpEyrojbHHUKa
OKPY’KHOCTH, YMETh HaxoauTh €& mneHtp. Ilomp3oBaThes ¢dakTtamu o
TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA IEPECEKAOTCs] B OMHOMH
TOYKE, U O TOM, YTO CEpeAUHHBbIE MNEePHEHAUKYIAPbl K CTOPOHAM
TPEYTOJIbHHUKA TIEPECEKAIOTCS B OAHON TOUKE.

— Bnanets MMOHSTUEM KacaTeJbHOU K OKpPY>XHOCTH,
MOJIB30BATBCS  TEOPEMON O TMEPHEHIUKYJISIPHOCTH KacaTeJIbHOW |
paauyca, IpOBEEHHOI0 K TOUKE KacaHUsI.

— ITonp3oBaTbCs MIPOCTEUIINMU reOMETPUUECKUMU
HEPaBEHCTBAMU, TOHUMATh UX TPAKTUICCKUN CMBICI.

— IIpoBoaUTH  OCHOBHBIE  TI'€OMETPUYECKHE  IIOCTPOCHUS  C
IOMOIIBIO HUPKYJIS U JIMHEHUKMU.

8 xiacc

- Pacno3naBsath OCHOBHBIC BUJbI '-IeT])IpéXyFO.TH)HI/IKOB, nux
3JICMCHTHI, II0JIB30BaThHCA nux CBOMCTBaMH opu PCIICHUN
TeOMCTPUYICCKHUX 3aaaY.

— [IpumensTH CBOIiCTBa TOYKH TIepeCceYCHUs MeauaH
TpeyrojbHHUKa (IIEHTPa Macc) B PEIICHUHU 3aa4.

— Biagets  nonsTHEM — CpeiHEW  JIMHUM  TPEYTrOJIbHUKA U
Tpalenuy, NOPUMEHATh HUX CBOMCTBA MNPU PEHIEHUH TI€OMETPUYECKUX
3anay.  Ilomp3oBarbcsi  Teopemoir  dameca u Teopemod O
MPOMOPIIMOHANIBHBIX ~ OTpe3KaX, MNPUMEHSITh WX I  PelIeHUs
MpaKTUYECKUX 3a7ad.

— [IpuMeHsATh NpU3HAKK TOJ00MS TPEYTrOJIbHHKOB B PEIICHUU
reOMETPUYECKUX 3a/1a4.

— IMonb3oBaTbCs TeopeMon ITudaropa JUIst pelieHus
TEOMETPUYECKUX M TpakTH4YecKux 3agad. CTpouTh MaTEeMaTHYECKYIO
MOJENb B MNPAaKTUYECKUX 3ajladaX, CaMOCTOSTEIIFHO JenaTh YepTEx Hu
HaXOJAUTh COOTBETCTBYIOIIUE JJINHBL.

— Bnagetp NOHATHUSIMM CHHYCAa, KOCMHYCa W TaHI€HCa OCTPOro
yria OPSIMOYTOJILHOTO TpeyroJIbHUKA. ITosnp30BaThCs 3TUMU
NOHATHUSIMHU JUISl pELIICHUS TPAKTUYECKUX 3aj1a4.

— Breruuciaars (pa3nuuHBIMU criocobamm) JIONIAab
TpEyroJbHUKA W IUIOIIAJIM MHOTOYTOJBHBIX (uryp (moib3ysich, TAC
HEOOXOOUMO, KaIIBKyJISTOpOM). [IpUMEHSTh NOIy4YSCHHBIC yMCHUS B
MPaKTUYECKUX 3a7adax.
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— Bnagerp NOHATHSIMM BOMCAHHOTO W IEHTPAIBHOTO YIia,
HCTIOJI30BaTh TEOPEMBI O BIHCAHHBIX YIJaX, yrjiax MEXKIy XOpAaMH
(cekymuMH) W yrjie MEXAy KacaTeJIbHOW W XOpJOW TpU pPEHICHHH
reoOMETPUYECKHUX 3a1a4.

— Brnaners MOHATUEM OINMCAaHHOI'O 4eTBIPEXYTOIbHUKA,
NIPUMEHSITh CBOHCTBA ONHMCAHHOTO YETHIPEXYTOJbHUKA IPH PEIICHUH
3ajay.

— I[IprMeHATh TONIydeHHBIC 3HAHWUS Ha IIPAKTHKE — CTPOUTH
MaTeMaTHYeCKHEe MOJSNTU JUIS 3aJad pealbHONW JKU3HH W IIPOBOJUTH
COOTBETCTBYIOIIME  BBIYUCICHUS C MOPUMCHCHUEM  IOJI00US |
TPUTOHOMETPHUHU (MOJIB3YSICh, IJI€ HEOOXOIUMO, KaIbKYISITOPOM).

9 knacc

— 3HaTh  TPUTOHOMETpHYECKHMe  (YHKIMH  OCTPBIX  YIJIOB,
HAXOIWTh C HX IIOMOIIBIO PAa3JINYHBIE BJIEMEHTHI IPSMOYTOJIHHOTO
TpEyroJbHUKA («pemienne MIPSIMOYTOJIBHBIX TPEYTOJIBLHHUKOBY).
Haxonute (¢ mNOMOIIBIO KaIbKyJIATOpa) JUIMHBI M YTIBL  JUISA
HETaOJIMYIHBIX 3HAYCHUM.

— Ilonp30oBaThCs (I)OpMyJ'IaMI/I OPUBCACHUA u OCHOBHBIM
TPUTOHOMETPUYCCKUM TOXICCTBOM [JIA HaAXOXIACHUS COOTHOIIICHUN
MCKAY TPUTOHOMCTPHUYICCKUMU BCIMINHAMM.

— Hcnonp3oBaTh  TEOpeMbl CHHYCOB U  KOCHHYCOB s
HaXOXICHUS  Pa3JIWYHBIX JJIEMEHTOB  TpPEyroJbHUKa («pelIeHue
TPEyrOJIBHUKOBY»), TPHUMEHATh WX IIPU PEHICHUH TE€OMETPUUYECKUX
3ajad4.

— Brnanets MOHSATUSIMU rpeoOpa3oBaHUs rogoous,
COOTBETCTBEHHBIX  JJIEMEHTOB TON00HBIX ¢uryp. Iloms3oBaThcs
CcBOMCTBaMM TOMOOMSI TPOW3BOJIBHBIX (QUTYp, YMETh BBIUHCISITH
JUIMHBI U HaXOJIWTh YTJBl y TMOAOOHBIX ¢uryp. IIpuMeHaTs CBONCTBa
MojIobusi B MPAKTHYECKUX 3ajadax. YMETh IIPUBOJHTH IPUMEPHI
MMOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

— Iloxp30BaThCs TeopeMaMHn O IMPOU3BCIACHHUHN OTPE3KOB XOpA, O
OPOU3BCACHUHN OTPE3KOB CCKYINUX, O KBaJparTe KacaTeIbHOM.

— ITonp30oBaTbCcsl BEKTOpaMH, IMOHUMAaTh HUX TE€OMETPUYECKHI U
(uzmueckuit CMBICH, NMPUMEHSITH WX B PEHICHHH T'€OMETPUYECKHUX U
¢usmueckux 3agayu. [IpUMEHSATH CKaIsIpHOE NPOU3BEACHHE BEKTOPOB
JUISL HAXOXKIAEHUsI JJIUH U yIJIOB.

- ITonp30oBaThCss METOIOM KOOpJAuWHAT Ha IIJIOCKOCTHU, ITPUMECHATH
€ro B pCUHICHHUU I'€COMECTPUICCKUX U NPAKTHYCCKUX 3aa4d.

— BJ'IaI[eTB HNOHATHUSAMU MPABUIIBHOTO MHOI'OYT'OJIbHHUKA, JJIHWHBI
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OKPYXHOCTH, IJIWHBI OAyTH OKPY>XHOCTH W paaWMaHHON Mephl yrIia,
YMETh BBIYUCIISITH IUIOIIAJNh Kpyra u ero 4vacrted. I[IpuMeHsTh
MOJyYEeHHbIE YMEHUS B MPAKTUUECKUX 3aJadax.

— HaxonuTe ocu (MM LEHTPBI) CUMMETPUU (QUTYDP, IPUMEHSITH
JBIDKCHHS IJIOCKOCTH B IMIPOCTEHIINX CITydasix.

— [IpuMeHSTh ITOyYeHHBIC 3HAHUS Ha NIPAKTHKE — CTPOHTH
MaTeMaTHYeCKNE MOJICIIH IS 3a/1a4 PeaIbHOU )KM3HHU U ITPOBOJIUTH
COOTBETCTBYIOIIME BEIYUCIICHHS C IPUMEHEHUEM MO100MS 1
TPUTOHOMETPHUICSCKUX PYHKIUN (TTOIB3YSACH, TIe HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOE IIJIAHMPOBAHHME YYEBHOI'O
KYPCA(IIO I'OLAM OBYYEHN )

7 xnacc ( 68 1)

Ha3panmue pazaena
(TeMBbl) Kypca
(4ucii0 yacoB

OcHOBHOe cojepaHue

OcHOBHBIE BHABI 1eITEJIbHOCTH
odyyamuxcs

IIpocreiimme
reoMeTpuyeckue purypsi
M X CBOWCTBA.
HN3mepenue
reoMeTPHYeCKUX BeJTUYHH

(14 u)

IIpocreiimme reoMeTpudecKue OOBEKTHI:

TOYKHU, MNPsSMBIC, JIYYHU U YTIJIbI,
MHOT'OYT'OJIBHHUK, JIOMaHasi.

CMerxHBIC U BepTHUKaJIbHBIC yriibl. Pabora ¢
npocredmmMu ueprexamu. Msmepenue
JUHEHWHBIX U YTJIOBBIX BEJIMYHH, BBIYHUCIICHUE

OTPE3KOB U YTJIOB.

IMepumerp u momaab GuUryp, co-TaBISHHBIX

U3 NpsAiMOYTOJIbHUKOB

PopMyIMPOBATHL OCHOBHBIE
MOHATUSL U OIPENCIICHHUS.
Pacno3naBaTh u3ydeHHbIE
reomerpuyeckue QUrypsl,
onpeaeasiTb UX B3aUMHOE
pacIoJIoKEeHHE,

BBINOJHATH YePTEXK 10 YCIOBUIO
3a7a4u.

IIpoBoauTk npocreiiiue
IMOCTPOCHUS C IIOMOIIBIO
LUPKYJISA U JIMHEHKH.

HN3MepsTh JIMHEHHBIE U YTIIOBbIE
BEJIMYMHBI TEOMETPUYECKUX U
MPaKTHIECKUX OOBEKTOB.
OmnpenensiTh «Ha rjia3» pa3Mepbl
peanbHBIX OOBEKTOB, MPOBOAUTH
rpyOyIO OIIEHKY HX Pa3MepoB.
Pemarh 3a/1auy Ha BBHIYHCIICHUEC
JUTUH OTPE3KOB U

BCJIMYHNH YTJIOB.

Pemarh 3a/1auy Ha B3aMMHOE
pacnoJIoKEHHE FreOMETPUUECKUX
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¢buryp.

IIpoBoauTh KIaccuuKauio yrios,
BBIYHUCJIATH JUHECHHBIC 1 YIJ10BBIE
BCJIIMYHHBI, IPOBOAUTH
HEOOXOAUMBIE IOKa3aTelIbHbIE
paccyKaeHusl.

3HAKOMHUTBCS € UCTOPHEil
Pa3BUTHS TCOMETPUH

TpeyroabHuku(22 1)

IlonssTe ©0 paBHBIX TPEYrOJbHUKAX U
IIEpBUYHBIC  IIPEACTaBIICHHUS O  PaBHBIX
(KOHTPY?HTHBIX) ¢urypax. Tpm mpusHaKa
paBeHCTBa TPEYrOJIbLHUKOB.

ITpusnaku paBeHCTBa IPSIMOYTOIBHBIX
TPEYTrOJIbHUKOB. CBolicTBO MeJTHaHbI
MPSIMOYTOJILHOTO TPEYTrOJIbHHUKA.
PaBHOOegpeHHEIE n PaBHOCTOPOHHHE
TpeyroabHuku. Ilpusznakm u  cBoMcTBa
PaBHOOEIPEHHOT'O TPEYTOJIbHUKA.

ITpotuB GonpuIeii CTOPOHBI TPEYTOIBLHUKA
JIeKUT 6onpmni yroi. [Ipocreiimme
HEepaBeHCTBAa B reoMeTpuun. HepaBeHcTBO
TpeyronbHuka.HepaBeHcTBO ToMaHOI.
[MpssMOyTONBHBIN TPEYTOMBHUK CyTIIOM B 30°.

HepBLIe IIOHATHA O JOKAa3aTCJIbCTBAX B
reomMeTpun

Pacno3naBaTth Iapel  paBHBIX
TPEeyrOIbHUKOB Ha  TOTOBBIX
qgeprexax (c yKazaHUEM
OPU3HAKOB).

BeiBOoANTHL ciencTBusl (PaBEHCTB
COOTBETCTBYIOIIUX JIEMEHTOB) U3
paBEHCTB TPEYTrOJIbHUKOB.
DopmyHpoBaTh OIpEeAECIEHUS:
OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,

NPsIMOYT'OJIBHOT O,
paBHOOEIPEHHOT O,
PaBHOCTOPOHHETO

TPEYroJIbHUKOB; OHCCEKTPHCHI,
BBICOTHI, MEJIUaHbI TPEYTOJIbHUKA;
CEPEANHHOIO MepIeHIUKYIsApa
oTpe3Ka; nepuMeTpa
TPEYTroJIbHUKA.

@opmyaMpoBaTh  CBOWCTBA U
HpU3HAKU paBHOOEAPEHHOTO
TpeyTroJIbHUKA.

CtpouTth uepTexu, pemiaTh 3aAauH
C IIOMOIIBIO HAXOXKJACHUSI PAaBHBIX
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TPEyroJIbHUKOB.

IIpuMeHsITH IPU3HAKHA PABEHCTBA
OPSIMOYTOIBHBIX  TPEYTOJIbHUKOB
B 3a7a4ax.

Hcnoab3oBath Qg poBHIe
pecypcbl  AJsA HMCCJIe0BAHUS
CBOMCTB M3ydaeMbIX puryp.

3HAKOMUTBCS € HCTOPHeEil pa3BUTH
reOMETpUN
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IIpooonoicenue

Ha3zanmne
pa3zaena (Tembl)
Kypca (4HCJI0 YacoB)

OcHOBHOe cojiep:kaHue

OcHOBHBIE BH/IbI 1eSITeIbHOCTH
odyyamuxcst

IMapanneabHbie
npsiMble, CyMMa yIJI0B
TpeyroabHuka(14 1)

INapannensHbIe MpsiIMBIE, ux
cBOlicTBa, IIaTe1it OCTYyJIaT
EBknuna. Hakpect Jnexaniue,
COOTBETCTBEHHEIE u
OJTHOCTOPOHHHE YIJIbI

(oO6pa3oBaHHBICE [pPU TEPECECUCHHUU
MapajuleJIbHBIX MPSIMBIX CEKyIIei).
IIpu3Hak mnapamIeaIbHOCTH MPSIMBIX
4epe3 pPaBEHCTBO pPAaCCTOSIHUM OT
TOYEK OJHON MNOpsAMOM OO0 BTOPOM

OpSMOH.
CymMma yrjioB TpeyrojibHHUKa WU
MHOTOYTOJIbHUKA.

Buemane yrirsl TpeyrojJbHHKA

DopMyIHPOBATH MOHATHE [TAPAJUICIBHBIX MPSIMBIX,
HAXOJAUTh MPAKTHUYCCKHUE MPUMEPBI.

HN3yuaTrs cBolicTBa yriioB, OOpa30OBaHHBIX IIpH
[EepEeCeYeHUN IapajuIeIbHbIX MPAMBIX CEKYyIIeH.
IIpoBoauTh AOKa3aTEJbCTBA NAPAJUICIBHOCTH JIBYX
OPSIMBIX C TOMOIIBIO YIJIOB, OOpa3OBaHHBIX IIPH
NEePECEYEHUN ODTUX IPSIMBIX TPEThEH MPSIMOM.
Bprunciasitb CcyMMy yIJIOB TPEyroidbHUKA U
MHOTI'OYTOJIbHUKA.

HaxoauTp 4nciIoBbIe 1 OyKBEHHBIC 3HAUCHUSYTIIOB
B T'EOMETPUYECKHUX 3ajladyaX C MCHOJIb30BaHUEM
TEOpeM O CyMMe YIJIOB TpEyrojbHHKa |
MHOT'OYT'OJIbHUKA.

3HAKOMHUTHLCS ¢ HCTOPHe Pa3BUTHS T€OMETPUU
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OxpyxKHOCTH OKpY>XHOCTb, XOPJBbl U IWAMETPHI, @DopMyJMPOBATh ONpeeJeHHsI: OKPYXHOCTH, XOpPJBbI,
U KpyT. nx cBoiictBa. KacarensHas K JuaMeTpa U KacaTeJabHOU K OKpykHOCTH. M3ydaTh ux
I'eomerpuyeckue OKPY>KHOCTH. OKpy>KHOCTB, CBOMCTBA, MPU3HAKH, CTPOUTDH YEPTEXKU.
MOCTPOEHHUs BrnucaHHas B yroi. I[lonsarue o I'MT, HccnenoBarb, B TOM YHCII€ UCHOJb3Ysl HH(PPOBbIE
(14 ) MIpUMEHEHHUEeB 3ajaudax. buccekrpuca pecypebl: OKpYXKHOCTB, BIIMCAHHYIO B YIOJ; LCHTP
u CepeHHHHLIﬁ MEPICHAUKYIISAP Kak OKPYKHOCTH, BIIMCAHHOU B YI'OJI; PaBE€HCTBO OTPE3KOB
T€OMETPUUYECKUE MECTa TOUYECK. KacaTeJIbHbIX.
OKpY»HOCTh, ONHCAHHAs OKOIIO HUcnoas3oBats Metoa ' MT nns qokazatenbcTBa
TpEeyroJIbHUKA. Broucanuas B TEOPEM O NMEPECCUYCHUN 61/ICCCKTpI/IC YIJoB
TPEYTrOJIbHUK OKPY>KHOCTbD. TPECYTOJIbHUKA U CEPEANHHBIX MEPIICHAUKYJIIAPOB K
IMpocreiilye 3aa4n HA MOCTPOCHUE CTOPOHAM TpeyrojbHHUKa ¢ noMmoiso I'MT.
OBgJjajieBaTh NOHSITUSIMM BITMCAHHOM U ONTMCAaHHON
OKPY>KHOCTEH TPEeyrojbHUKA, HAXOIUTh LICHTPHI
3TUX OKPYKHOCTEH.
PemiaTts OCHOBHBIC 3ala4yM HA MOCTPOEHUE: YIJIa,
PaBHOTO JAaHHOMY; CEPEAUHHOIO MNEPIEHAUKYIApa
JAHHOIO OTpe3Ka; MpsIMOM, MPOXOIsIIeH uepe3
JAaHHYIO TOYKY M NEpHEeHAUKYJSIPHOW JaHHOM
TPsIMO; OHMCCEKTPHUCHI JAHHOTO yria;
TPEYrOJbHUKOBIIO PA3JIMYHBIM DJIEMEHTaM.
3HAKOMHUTHCH € UCTOPUEN Pa3BUTHSI T€OMETPUH
MosTopenue, IToBTOpEeHuEe u o6o0menne Pematsb 3aga4m Ha IIOBTOpPEHHUE,

00001eHre 3HAHN I
(49

OCHOBHBIX TIOHSITHH U
Kypca 7 kiacca

METO/IOB

WITIOCTPUPYIOIIUE  CBS3M  MEXKIY pPa3sIudHbIMHA
4acTsIMHU Kypca
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8 knacc (ue menee 68 u)

Ha3zBanmne
pasaena (Tembl)
Kypca (4McjI0 4acoB)

OcHOBHOe cojepaaHue

OcHOBHbBIE BH/BI €SI TEJIbHOCTH
o0yyalomuxcst

Yeroipéxyroabuuku (12

4)

ITapannenorpamm, ero Npu3sHaKu 1
CBOMCTBA. YacTtHble cily4dau

IapajuiejorpamMmmoB

(IpsIMOYTOJIBHUK, pOMO, KBaJpar),
ux NpU3HAKH u CBOICTBA.

Tpanenusi. PaBHOOOKast
MPSIMOYTOJIbHASI TPATICIIHH.

nu

VY nBoenue meauansbl. LleHTpanbHas

CUMMETPHST

HN3o00paxars " HAXOJUTh Ha  ueprekax
4YeTBIPEXYTOJIBHUKU PAa3HBIX BUIOB M HUX DJIEMEHTHI.
DopMyTHPOBAThH ONpe/e/IeHUsI: TTapauieIorpaMma,
NpSMOYTOJIbHUKA, pomba, KBajapara, Tpameluy,
paBHOOOKOW Tpamenuy, IPsSIMOYTOJIBHOW Tpareruu.
Jloka3bIBATh M HCIOJIB30BATH NMPH pelleHUH 3a1a4
TIPU3HAKHU u CBOMCTBA: MapasienorpaMma,
NpsSIMOYTOJIbHUKa, pomba, KBajapara, TpameluH,
paBHOOOKOH Tpameuuu, MPSIMOYTOJBFHOW Tpareuu.

IIpumeHATH MeTOo/1 YIBOCHHUSI MeauaHbI
TpeyroJIbHUKA.
Hcnoab3oBath nudpossie pecypcesl JTSt

HCCJIeIOBaHUsI CBOWCTB U3y4YaeMbIX (QUTYD.
3HAKOMHUTBHCS ¢ UCTOPUEH Pa3BUTHI TCOMETPUHU
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Teopema ®aJjieca n
TeopemMa 0
MPONOPIHOHAIbHBI
X 0Tpe3Kax, noi00-
Hbl€e TPeYroJILHUKH
(15 9)

Teopema daneca u Teopema o
MPOMOPLUHOHAIBHBIX OTPE3KaXx.
Cpenssiss JIUHHUSL TpPEyroJbHHUKA.
Tpanenus, e€ cpeHss TUHUA.
IIponopunoHanbHbIE OTpE3KH,
HOCTPOEHUE 4eTBEPTOrO
IIPONOPLUOHAIIBHOI'O OTPE3Ka.

CaoiicTBa LIeHTpa macc B
TpEyroJIbHUKE.
I[TonoGHBIE  TpeyrodbHHUKH. Tpu

MpU3HAKa IT0JI00UsT TPEYrOJILHUKOB.
IIpakTHueckoe npuMeHeHHue

IIpoBoaUTL NOCTPOEHMsI C TOMOIIBIO IUPKYJIS U
JIMHENKH C WHCIOoJIb30BaHUE TeopeMbl Paneca u
TEOpPEMBI O IIPONOPLUOHAIBHBIX OTPE3KaX, CTPOUThH
4eTBEPTHIN NPONOPLUUOHAIBHBINA OTPE3OK.
IIpoBoauTL 10Ka3aTEJIBLCTBO TOTO, YTO MEIMAHBI
TpEeyrojbHUKa I[EpeceKaroTcs B OJHOH Touke, U
HAXOJMTb CBs3b C LEHTPOM MacC, HaXOAMTh
OTHOIIICHHE, B KOTOPOM MEIHMaHBI IEISATCS TOYKOMH
HUX IePEeCECUYCHHUsI.

HaxoauTh 1ono0HBIE TPEyroJIbHUKH Ha T'OTOBBIX
gepTekax C  YKa3aHHEM  COOTBETCTBYIOIIUX
MPU3HAKOB ITO000MS.

Pemars 3amaum Ha HOXOOHBIE TPEYTrOJIBHUKU C

IIOMOIIIBIO CaMOCTOATECIIBHOTO TIOCTPOCHUA
‘ICpTC)Keﬁ u HaXO0XXIACHUA HO,Z[O6HBIX
TPEYTroJIbHUKOB.

IIpoBOAMTH [0KA3aTEJbCTBA C HCIOIB30BAHUEM
MPHU3HAKOB MOI00MS.
Jloka3pIBaTh TpH
TPEyTrOJIbHUKOB.
IpUMeHATh TMOJIYYCHHBbIC 3HAHUSI MPH PCIICHUH
FeOMETPUYCSCKHUX U MPAKTHYSCKUX 3aay.
3HAKOMHUTBCS C UCTOPHUEH Pa3BUTHS T'€OMETPHH

npU3HaKa nomoous
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ILnomann.
Haxo:xnenne
Iomaaei
TPeyroJabHUKOB

ITomsitTme 06  obOmet  Teopum
TUTOIIAJTH.
DopMyIibl TIIIS IJIOINAan

TpEYToOJbHHKA, IIapaJuiejorpamMmma.

OBiageBaTh NMEePBHYHBIMH NPeACTABIEHUAMH OO0
ob0mieid Teopuu IoHIAaU (MEphI), (POPMYJIHPOBATH
CBOMCTBA IUIOIIA/IH, BBIACHITH UX HAIJISIIHBINA CMBICI.
BeiBoauThs (opMynBl IUIOmAIM TMapaieraorpaMMa,

H MHOT'OYT0JIbHBIX OtHomenue iomaaei TpEyrojibHUKA, Tpamenun u3 (QOpMysabl IUIOIIAIN
¢Guryp. Ilomanu TPEYTOJIbHUKOB c 001IIM NpSAMOYTOJIbHUKA (KBagpaTa).
noao06HbIX ¢uryp (14 OCHOBAHHMEM WJIH OOIIEN BBICOTOM. BoiBoanTh  GOPMYIBl  IUIONAXH  BBITYKJIOTO
) Brrunciienune mnomanei CI0XKHBIX 4eTHIpEXYTOJIPHUKA Yepe3 JAuaroHaad W yroi
¢uryp gepes pazbueHne Ha 4acTH U Mexay HuMH. HaxoauTh miomanu  guryp,
JIOCTPOCHUE. U300paKEHHBIX Ha KJI€TYaTOU Oymare,
Inomanu ¢uryp Ha KieTdaToii HMCNO0JIb30BaTh pa3OueHne Ha YacTH U JOCTPOCHHE.
Oymare. Pa3ouparts npumMepbl HCTIOIb30BAHMS
ITnomann MOJTOOHBIX duryp. BCIIOMOTaTeIbHOM TUTOTIATH st penieHus
Brerancienue moromianeii. 3amadm C TeOMETPUUYCCKUX 3a/1a4.
MPaKTUIECKUM COZIEP/KAHUEM. HaxoanTk nomanm nogo0Hex Guryp.
Perrenue 3a1a4 ¢ MOMOIIBIO METO/Ia BbIuucasiTh IUIomaay pa3inyHbIX MHOTOYTOJIBHBIX
BCIIOMOTraTeJIbHOHN MJIoaau Guryp.
PemaTh 3agadym Ha IUIOmMAngb C MPAKTHISCKUM
coJiep>)KaHueM
Teopema Iludaropan Teopema IMugaropa, eé Joka3sbiBaTh Teopemy [ludaropa, Mcnoabp3oBaTh
Hayaia JIOKa3aTeIbCTBO M IPHUMEHEHHE. €€ B IPaKTUIECKUX BBIYUCICHUSX.
TPUIOHOMETPHH O6parnast Teopema ITudaropa. DopmMyIMPOBATH OIPEIEIICHUS
(10 w) Ornpesie/ieHne TPUroHOMeTpudeckux | TPHTOHOMETPHHUECKHX QyHKIMi 0CTPOro yria,

pyHKIMI OCTpOro
TPUTOHOMETPHUYCCKHUE

COOTHOILICHUSI B MPSIMOYIOJIBHOM
TpEeyTOoJIbHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE  TOXKISCTBO.
CoOOTHOUIICHUSI MEXKJAY CTOPOHAMH B

yria,

MPOBEPATH UX KOPPEKTHOCTb.
BBIBOAUTH TPUTOHOMETPUYSCKHUE COOTHOIICHHUS B
IPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccienoBaTh COOTHONICHHST MEXIy CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYroJIbHUKaX ¢ yriamu B 45° wu
45°; 30° u 60°.
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NPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C
yriamu B 45° 1 45°; 30° u 60°

Hcnoab3oBaTh GopMyIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYIECKOE TOXKIAECTBO JJIsI HAXOXKACHUS
COOTHOIICHUH MEXIy TPUTOHOMETPUISCKUMU
(GyHKIUAMH pa3IMIHBIX OCTPHIX YIJIOB.
IIpuMeHsATH MOIydYeHHBbIE 3HAHUS U yMEHUS MpU
pelIeHNH MPAaKTUUECKUX 3a1a4.

3HAKOMHUTBCS C UCTOPHUEH Pa3BUTHS I'€OMETPUH

Yribl B OKPY’KHOCTH.
Bnucannbie

M ONHCAHHbIE
YeThIPeXyroJbHUKHU.
Kacarteabnble

K OKPYKHOCTH.
Kacanue oxpy:xHocTei

(13 v)

BrimcanHbIe 1 EHTpaIbHBIC YTIJIbI,
YroJI MeXy KacaTeJIbHOU U XOPIOil.
VYTl MeXAy XOpaaMu 1
CEKYIIUMH.

BrnuycanHbIe 1 onMcaHHBIE YETBHIPEX-
YTOJIBHUKH, UX NPU3HAKH H
cBoiicTBa. IlpuMeHeHHe 3THX
CBOUCTB

IIPH PEIICHUH I'€OMETPUIECKUX 3a-
aad.

B3aumHOE  pacrnoioXeHue — IBYX
OKPY>KHOCTEH. Kacanue
OKPY>KHOCTEH

DopMYyJIHPOBATH OCHOBHBIC OIPEICIICHUSI,
CBSI3aHHBIC C YTIIaMH B KPyTe (BIIMCAHHBIN yTOJI, LICH-
TpajabHBIN YrOJ).

HaxoauTh BIHCAHHBIC YIJIIbl, OMHPAIOIINECS HA OIHY
YTy, BBIYHCJSITH YIIIBI C TOMOIIBIO TEOPEMBI O
BIIMCAHHBIX YIJax, TEOPEMbI O BIHCAHHOM
4eTpEXYroJIbHUKE, TCOPEMBI O LICHTPAIBLHOM YTJIC.
HUccaenoBaTh, B TOM YHCIIE C TOMOIIBIO MH(PPOBBIX
pecypcoB, BIHICAaHHbIE W OMHCAHHBIE YETHIPEX-
YTOJIbHUKH, BBIBOAHTH MX CBOWCTBA U IPHU3HAKH.

Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKU IIPU
penreHn# 3anad

IloBTOpEHHMeE,
00001IeHHEe
3HAHUH

(4w

IToBTOpEHUE OCHOBHBIX MOHSITUN U1
METOJI0B KypCOB 7 M 8 KJIaccoB,
00001nIeHuE 3HAaHUN

PemaTh 3aga4ym Ha MOBTOPEHHE, MIITIOCTPUPYIIIHE
CBSI3M MEXy Pa3JIMIHBIMU YacCTIMH Kypca
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9 knacc (68 u)

Ha3Banue
pa3zaena (Tembl) OcHoBHOE cojiepKaHue
Kypca (4Mcj10 4acoB)

OCHOBHBIE BHBI
JeSITeILHOCTH 00yYaI0LUXCSI

TpuroHomerpusi. OrnpesiesieHne TPUrOHOMETPUYECKUX DopMyJIMPOBATH ONpe/ieIeHUs
Teopembi kocunycoB u | GyHkuuii yriaos ot 0° mo 180°. TPUTOHOMETPHUICCKUX (PYHKIMHA TYIIBIX U IPSIMBIX
CHHYCOB. KocuHyC 1 CHHYC IPSIMOTO U TYIIOTO YTJIOB.
Pemenne yrina. Teopema KOCHHYCOB. BpIBOAMTB TCOPEMY KOCUHYCOB U TEOPEMY CHUHYCOB
TPeyroJIbHHKOB (O6006mEnnast) Teopema CHHYCOB (¢ (C pazinycoM OMMCAHHOMH OKPY>KHOCTH).
(16 v) panu- Pemrars TpeyroabHHUKH.
YCOM OIMCAaHHOU OKpykHOCTH). Ha- PemiaTh npakTUdeckue 3a1a4uu, CBOISIIINECS K Ha-
XOXKJICHUC JUTHH CTOPOH M BCIUYHH XOXKJICHHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYrOJbHHUKA

YIJIOB TPEYTOJIBHUKOB.
dopmyna mIomaau TPEeyrojibHUKA
yepe3 JBE CTOPOHBI U YIoJl MEXIYy
HuMu. Dopmyia 1Ionaau
9eThIPEXYTOJIFHUKA YePEe3 eTO
JuaroHajau

W YTOJI MEXAy HUMH.

[IpakTHyeckoe npuMeHeHne
JIOKa3aHHBIX TEOpEM
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IIpeoOpa3oBanue
nopodus. Merpuieckue
COOTHOILEHHUS

B OKPY’KHOCTH

(10 )

ITonsiTHe 0 TMpeobpa3zoBaHUU MOJIO-
owst.

COOTBETCTBEHHBIC DJICMCHTHI MO JOOHBIX
duryp.

Teopema 0 Ipou3BEIEHUU OTPE3KOB
XOpA, TeopeMa 0 IPOU3BEACHUU
OTPE3KOB CEKYIIHNX, TEOpEeMa O KBaJapaTe
KacarenbHOU. [Ipumenenue B
PCIICHUH TEOMETPUUCCKUX 3a/1ad

OcBauBaTh NOHSITHE IIPEOOpPA30BAHUS ITOAOOMS.
HMccirenoBaTs OTHOLICHUE JIMHEUHBIX 2JIEMEHTOB
¢uryp npu npeobpazoBannu nogodusi. Haxoaurs
MpUMEpPBI TTOJTO0MST B OKpY KaroIieit
JIEUCTBUTEIIBHOCTH.

BbIBOAMTH METPUUECKUE COOTHOIIICHUS MEXIY OT-
pe3KaMM XOpJI, CEKYIINX U KacaTeJIbHBIX C
HCIIOJIb30BaHUEM BITMCAHHBIX YTJIOB U ITOJOOHBIX
TPEyTrOJIbHUKOB.

PemaTh reoMEeTpUYECKHE 3aJa4H U 3a71a4H1 U3
peabHON KHU3HHU C UCIIOIB30BaHUEM IT0JI00HBIX
TPEYrOJIbHUKOB

BexToppi(12 u)

OmpeneneHne BEKTOPOB, CIIOXKEHHE U

pa3HOCTH BEKTOPOB, YMHOXKEHUE
BEKTOpA HA YHUCIIO.
Pdu3znyeckuii. M = IreoMeTpUUYECKUN

CMBICIT BEKTOPOB.
Pa3znoxxenue  BekTtopa 1o
HEKOJUJIMHEAapHbIM
Koopaunatse! BexkTopa.
CkasipHOe TIPOM3BEJCHHE BEKTOPOB,
€ro MNpUMEHEHHE JJIsI HaXO0XJICHUs
JUTHH U yTIJIOB.

Pemenne 3asa4 ¢ NOMOIIBIO BEKTOPOB.
IIprMeHeHNe BEKTOPOB IJIsI PEIICHUST
3aJa49 KMHCMAaTHUKHU U MCXaHHUKH

BYM
BEKTOpaM.

Hcnonb3oBaTh BEKTOPbl KakK  HalpaBJICHHBIC
OTPE3KH, HCCIe10BATh TEOMETPUUICCKUN
(mepememnieHre) M (QU3NYECKUN (CHJIa) CMBICITBI
BEKTOPOB.

3HaTh onpeesieHUs] CyMMb] U Pa3HOCTU BEKTOPOB,
YMHOXEHHMSI BEKTOpa Ha YHCIO, HCCJIeJ0BATh
TeOMETPUYECCKHUH H (U3HNYECKUA CMBICIBI 3THUX
orepanui.

Pemats reoMeTpUYEeCKue
HCIIOJIb30BAHUEM BEKTOPOB.
PacknaabpiBaTh BEKTOp MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonn3oBaTh CKaJISIpHOE MIPOU3BEICHNE
BEKTOPOB, BBIBOJAMTH €r0 OCHOBHBIE CBOICTBA.
BpIuncJasATh CyMMY, Pa3HOCTb U CKaJISIpHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPANHATAX.
IIpuMeHATH CKaJIsIpHOE NPOU3BEICHUE IS
HaXO0XXJICHUS JUTMH U yTJIOB

3aJa4uun C
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JexapToBbl
KOOPANHATBI
MI0CKOCTH (9 1)

Ha

JlekapToBbl KOOPAMHATHI TOYEK Ha
IJIOCKOCTH.

VYpaBHeHue HOpsiMoil.  YrioBoH
K02 GUIHCHT, TaHT'€HC yria
HaKJIOHA, napajuieabHbBIC u
HEePICHINKYIISIPHBIC IIPSIMBIC.
YpaBHEHUE OKPY>KHOCTH.
Haxosxnenne KoopaumHAT —TOYEK
nepeceyeHust OKPY>KHOCTH u
TMIPSIMOM.

MeTon KOOpAWHAT OPU PELICHUU
reOMETPHUUYESCKUX 3a1ad.
Hcnonp3oBadnne MeToma KOOpAWHAT
B IPAKTHYECKUX 3aadax

OcBanBaTth MNOHATHE IPSIMOYTOJIBHOU
KOOPAMHAT, JeKapTOBBIX KOOPAUHAT TOUKH.
BbIBOAMTHL ypaBHEHUE NPAMOM M OKPYXHOCTH.
BpigeasTh INOJIHBIA KBagpaT Ul HaXOXKJICHUSA
LICHTPpau paguyca OKpPY>KHOCTH IO €€ yPaBHEHHUIO.
Pemare 3aa4u Ha  HaxXOXJCHUE TOYEK
TepecedeHus! MPSIMBIX U OKPY>KHOCTEH C TTOMOIIBIO
MeTOJa KOOpAUHAT.

CUCTEMBI

Hcnosab30BaTh CBOWCTBa YIJIOBOTO KO3(duUIMeHTa
OpsIMOW TpPH PEIIeHWH 3aaad, Ui OINpEeIcICHUS
pacnonoXeHus MpsIMO.

IpumMeHsTH KOOpAUHATHI npu peumeHun
TEOMETPUYECKUX M TPAKTUYCCKUX 3adad, s
NOCTPOCHHSI MAaTEMaTHYECKUX MOJEICH peaabHBIX
3as1a4 («KMETOd KOOPAHUHATY ).

ITonb3oBaTbesl 11 NOCTPOCHUSI U HCCIIETOBAHUN
UG POBBIMH PECYPCAMHU.

3HAKOMUTBCS € HCTOPUEll Pa3BUTHS TCOMETPHHU
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IIpooonowcenue

Ha3zBanmne
pa3zaena (Tembl)
Kypca (4HCJI0 YacoB)

OcHOBHOe coepkaHue

OcHOBHBIE BHABI eITEJTbHOCTH
o0yyaromuxcst

IIpaBunbHbIE
MHOTOYI0JIbHUKH.
JJIMHA OKPYKHOCTH U
IUIOIIA/Ib Kpyra.
Bpluucienue miomaaei
@89

IlpaBuiibHBIC MHOTOYTOJILHUKH,
BBIYHUCJIICHUEC UX DJIEMEHTOB. Uuciio
T U JUTMHA OKpY XHOCTHU. JTHHA OyTH
OKpYy>KHOCTH. PanmanHast Mepa
yria.

[Tnomane Kpyra v ero 3JIEMEHTOB
(cexTopa U cerMeHTa). Beraucienue
rotiaaeit Guryp, BKIIOYAFOIIAX
3JIEMEHTBI KpyTa

DopMyTHPOBATh ONpeeIeHNE TPaBUIIBHBIX
MHOTOYTOJIBFHHUKOB, HAXOUTh UX DJIEMEHTEI.
IToab30BaTHCS MOHSATHEM JUTMHBI OKPYKHOCTH,
BBEJIEHHBIM C TIOMOIIBIO MTPaBIIIBHBIX
MHOTOYTOJIHUKOB, ONPeAesIsiTh YHUCIIO T, JJIUHY TyTH
W paJHaHHYIO Mepy yriia.

IIpoBoauTh Mepexoa oT paJIHaHHON MepHI yIria K
rpaaycHOM 1 HA00OpPOT.

OnpeaeasTh IIOHAAL KPYTa.

BeiBoauts ¢opmysl (B rpaglyCHOM M paauaHHOU
Mepe) ISl JUIMH YT, IUIOUIafel CEKTOPOB U
CEerMEHTOB.

Beraucasite miomanu GUryp, BKIFOYAIOIINX dJIe-
MEHTBI OKPY>KHOCTH (KpyTra).

HaxoauTsk 1uioniaay B 3ajadax peaabHON KU3HU
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JIBHKEHHS IIOCKOCTH
(64)

ITousiTEe O IBMXKEHHUHU TIIOCKOCTH.
[TapannenbHBIN NEPEHOC, MOBOPOT U
cuMmMmeTpusa. OcH U HEHTPHI
CUMMETPHHU.

IIpocreiimne npumMeHeHUs B
pelIeHuy 3a1a4

Pa3éuparts npuMepsl, WILTIOCTPUPYIOMINE TOHSITHS
JBIDKEHUS, IIEHTPOB U OCeif CHMMETpPHH.
®opmyIMpOBaTL  OIPENCIICHUS  HapauIeIbHOrO
IepeHoca, IOBOPOTa M OCEBOM  CHUMMETPHU.
BpiBoauTL UX CBOICTBA, HAXOAMTH HEIOIBH)KHBIE
TOYKH.

HaxoauTh LEHTPHL U OCU CUMMETpPUI IPOCTECUIIIUX
¢uryp.

IIpuMeHsATH napasseIbHbII epeHoc u
CUMMETPHIO NPU PEIICHUU I'€OMETPUUYECKUX 3a7ad
(pa3bupaTs TpuUMepHI).

Hcnonb3oBaTh JJI NOCTPOSHUSI U HUCCIIEOBAaHUMN
UG poOBBIE PECYyPCHI

IloBTOpEHMe,
000011IeHUE,
cucTeMaTH3anus
3HAHMIT

(7 9)

IloBTOpEeHrHE OCHOBHBIX MOHATHN U

METOJ0B KYpcoB 7—9  KJIaccos,
00001IeHnEe u CUCTEeMaTH3aIUs
3HaAHUM. ITpocreitmue
reomMerpuyeckue  (QUIYpsl M HX
CBOMCTBA. HN3mepenue
T€OMETPUIECKUX BEITMINH.
TpeyroiabHUKH.

ITapanenbHbie "
NEePOEeHAUKYISIPHBIC TIPSIMBIC.
OKpy>XHOCTh u KpyT.
I‘'eomeTpuueckue ITOCTPOCHUSI.

¥Yrael B OKpy>KHOCTU. Brnucannsie
u OIIMCaHHBIE OKpPY>KHOCTH
MHOI'OYTOJIBHUKOB.

IIpsimast 1 OKPY>XKHOCTb.
YeThIpEXyrojlbHUKU. Bniucanusie u

OnepupoBaTth NOHATHUAMU: PUTypa, TOUKA, IpsIMas,
YTroJI, MHOTOYTOJBHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUIN TPEYTrOJbHUKH, MPSAMOYTOIbHBIA
TPEeyroJIbHUK, MeauaHa, OMCCEeKTPHCa M BBICOTA
TpEeyTroJIbHUKA, napajuieyIorpaMm, pomMO,
IPSIMOYTOJIBHUK, KBaJpar, Tpanenus;
OKPY>KHOCTB, KacaTeJIbHasI; PaBEHCTBO U MTozobne
¢duryp, TpPEyroabHUKOB; NapaJUICIBHOCTh |
NEePHNEeHANKYISIPHOCTE  TPSIMBIX, YTOJI  MEXIY
OPSIMBIMH, CHMMETPHS OTHOCHUTEIFHO TOYKH U
psIMOi; IJIMHA, PacCTOSIHUE, BEJIWYHMHA YyrJa,
TUI0IIA/Tb, TEPUMETP.

Ucnoab30BaTh (GopMYyJIbI: NEpUMETpa U ILJIOLIAIU

MHOT'OyT'OJIbHUKOB, JUTMHBI OKPY>KHOCTH "
TUTOIIA TN Kpyra, 06BEMa MIPSIMOYTOJIBHOTO
napasiesenumne/ia.

OnepupoBaTthb NOHATUSAMU: IPSIMOYTOJIbHAS
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OITMCaHHBIE YETHIPEX YT OIbHUKH.
Teopema Ilmdaropa w Hagama
TpuUroHomerpuu. Pemenne o6mux
TPEeYTrOJILHUKOB.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH.
IIpeoGpazoBaHUs TNIOCKOCTH.
JBwxkenus. [logodue. Cummerpus.
ITmomransk. Berauciaenue mioniagci.
ITmomanu nomno6HBIX GuUryp.
JlexkapTOBBI KOOpAUHATHI HA
IJIOCKOCTH.

BekTops!l Ha mIockocTu

cUCTEeMa KOOpPJAMHAT, BEKTOP; HCHOJbB30BATHh 3TH
TOHSITUS JJIsl TIPEACTABICHUS JIAHHBIX U PEUICHUS
3a7a4, B TOM YHCJIE U3 APYTUX YUCOHBIX MPEIMETOB.
Pemiars 3aaaym Ha TOBTOPEHHE OCHOBHBIX
IIOHSITHH, WJUTIOCTPALIUIO CBsI3CH MEXITY
Pa3INYHBIMU YacTsIMH Kypca. Bbioumpars merToa
JUISL peLICHUs 3a1a4H.

Pemarb 3a1aum U3 IMOBCEIHEBHOM >KU3HU
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IIPUMEPHASL PABOYASA ITPOT'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHKA».7-9
KJIACCBbI

HEJIN U3YYEHNA YYEBHOI'O KYPCA

B coBpemenHoM 1M(pPOBOM MHpPE BEPOATHOCTH M CTAaTUCTHKA
npuoOperatoT BcE€ OONBIIYIO 3HAYMMOCTb, KaK C TOYKH 3PEHUS
MPAaKTUYECKUX MPWIOKEHUH, TaKk W WX pPOJIH B OOpa30BaHUH,
HEoOXOMMOM KaXKIOMy 4eJIoBeKy. Bospacraer wyucio mnpodeccuii,
IIPU  OBJIAJICHUUKOTOPBIMU TpeOyeTcss xopolmasi 6a3oBasi MOATOTOBKA
B 00JacTH BEPOSITHOCTH M CTATUCTHUKH, TaKas IOATOTOBKAa Ba)KHA IS
MPOJOJKEHUsT O0pa3oBaHUsT W JUIsl YCIEIIHON mnpodeccCHoHaIbHOU
Kapbepbl.

Ka)KZ[I:IfI YCJIOBCK TIIOCTOAHHO IMPUHHUMACT PpEHICHUA Ha OCHOBC
AMEIOIINXCSA Yy HEro JaHHBIX. A Ui OOOCHOBAHHOTO TIPHUHSITHUSA
peumieHnss B YCIIOBHSX HEJIOCTAaTKa WM H30bITKAa WH(pOpPMAINU
HEOOXOJUMO B TOM YHCJIE XOPOIIO C(hOPMHUPOBAHHOE BEPOSTHOCTHOE
W CTaTUCTHYECKOE MBIIIUICHUE.

MMeHHO TOATOMY OCTpPO BCTajga HEOOXOOAMMOCTH CPOPMHUPOBATH Y
oOyvaromuxcst (PyHKIIMOHAIBHYIO T'PaMOTHOCTBH, BKIIIOYAIOIMIYIO B
cebs1 B  KayecTBE  HEOTHEMJIEMOM  COCTaBISIOImIeHl  yMeHHe
BOCIIPUHMMATh M  KPUTHYECKH  AHAIM3UPOBATh  HMH(OPMAIUIO,
MPE/ICTAaBICHHYIO B Pa3JIWYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep  MHOTHMX  pEaIbHBIX  IPOLECCOB W  3aBUCHUMOCTEH,
MPOU3BOJINTh TPOCTEHIINE BEPOSITHOCTHBIE PAacdEThl. 3HAKOMCTBO C
OCHOBHBIMH TPHUHIIUIIAMH CcOOpa, aHAJIN3a W IMPEICTABICHUS JAaHHBIX
U3 pa3’Iu4yHBIX cdep XU3HM O00IecTBa M TocyaapcTBa IMPUOOIIAeT
oOydJarommuxcsi K OOIIECTBEHHBIM HHTepecam. VI3yueHue OCHOB
KOMOVMHATOPHKHM pa3BHBaeT HABBIKM OpraHu3allMuu nepebopa w
HOZ[C‘IéTa qyuciia BapuaHTOB, B TOM 4YHUCJC, B MNPHUKIAIHBIX 3aaaydax.
3HaAKOMCTBO C OCHOBaMH TeopHH TpadoB co3maéT MaTeMaTHYSCKHIl
¢bynmamenr s GopMHpoOBaHMST  KOMIETEHIMH B obOsactu
nadpopMaTuku W HUMPOBBIX TexHoJorui. IlomumMo sTOrO, mpH
M3y4YEHUH CTATUCTHKH M BEPOSITHOCTH O0OTallaloTCs IpPeICTaBICHUS
ydJammxcsi O COBPEMEHHOH KapTHMHE MHpa W METOJax ero
HccieoBaHus, (OpPMHUpYETCsl IOHHUMAaHHE pOJM CTaTUCTHKH Kak
HNCTOYHHUKA COIHUAJIBHO 3HAYNMOU I/IH(pOpMaI_H/II/I 1 3aKJIaJbIBAOTCs
OCHOBBI BEPOSITHOCTHOT'O MBIIIUICHUS.

B cooTBercTBMM C MaHHBIMHM LEISIMH B CTPYKType IpOrpaMMBbI
yueOHOro Kypca «BeposSiTHOCTP M CTAaTHCTHKa» OCHOBHOM IIIKOJIBI
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BBLICJICHBl CICAYIOIIUE COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«IIpencraBnenue JIAaHHBIX M ONHcCaTeJIbHas CTaTUCTHUKAY;
«BeposiTHOCTE»;  «OneMEHTBI KOMOWHATOpUKN»;  «BBenenme B
TEOPHUIO TPadOB».

Conepxxanue nuHuu «lIpencraBneHue maHHBIX M OMNHUcATENIbHas
CTAaTHCTHKa» CIIY>KUT OCHOBOW il (DOPMHUPOBAHUSI HABBIKOB PaOOTHI
¢ wuHpoOpMauMeid: OT UTEHUs W UHTEepHpeTauuu HHOOpMauu,
MpeICTaBIICHHON B TabiiMnax, Ha guarpaMmax u rpadukax 1o coopa,
NpeaCTaBIICHUS u aHanusa JIaHHBIX ¢ HCIIOJIb30BaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CPEAHUX M paccenBaHms. Pabotas c
JIaHHBIMH, OOydYaroniuecsi yd4aTcsi CUMUTBIBAaTb W HHTEPIPETHPOBATH
JIaHHBIE, BBIABUIaTh, apryMEHTHPOBAaTh M KPUTHKOBATh MPOCTEHIINE
TUMOTE3HI, Pa3MBILIIATH Haz (hakTopamu, BBI3BIBAIOIIUMU
U3MEHUYMBOCTb, M OLICHUBATb HX BIUSIHUE Ha paccMaTpuBaeMble
BEJIMUHUHBI U NIPOLIECCHI.

HNuTynTHBHOE IpEeACTaBICHHUE O  CIydYallHOM  HM3MEHYMBOCTH,
HUCCIIENOBAaHNE 3aKOHOMEPHOCTEN u TEeHJCHUUN CTAaHOBUTCS
MOTHUBHUDPYIOIIEH OCHOBOM MUIsI H3y4YE€HHUs TEOPHUH BEPOSITHOCTEM.
bonbuioe 3HaueHue 34eCh HUMEIOT IIPAKTHUYECKUE 3aJaHus, B
YACTHOCTU OIIBITHIC KJIACCUYECKHUMHU BEPOSITHOCTHBIMU MOJIEIISIMU.

[TorsiTHe BEpOATHOCTH BBOAMTCA KaK Mepa INIPaBIOINOI00us
caygaiiHoro coOwrtmsi. Ilpm  m3ydeHmm Kypca  oOydarommuecs
3HAKOMSATCS € MIPOCTEMIIMMHM METOJAMM BBIYHUCIIEHUSI BEPOSTHOCTEH
B CJIy4alHBIX JKCHEPUMEHTAaX C PABHOBO3MOXHBIMMU 3JIE€MEHTAPHBIMU
HCXOOaMH, BEPOSTHOCTHBIMHM 3aKOHAMH, ITO3BOJISIFOIIMMHU CTaBUTHU
pemate Oosiee CIIOXKHBIE 3amadd. B Kypc BXOISIT HadalbHBIC
MPENCTABICHUs O  CIy4YaWHbIX BEJIMYMHAX M UX  YUCJIOBBIX
XapaKTEepUCTUKAX.

Taxkxxe B paMkKax 3TOr0 Kypca OCYLIECTBISETCS 3HAKOMCTBO
00ydJaromuxcsi C MHOXECTBAMM W OCHOBHBIMH OICpAlMsIMA  HaJl
MHO>XECTBaMH, pPACCMATPUBAIOTCS  IIPUMEPbl  NPUMEHEHUs i
peleHus 3ajad, a Tak)Ke MCIOJb30BaHUs B APYIHX MaTEeMAaTHUYECKUX
Kypcaxu y4eOHBIX IIpeaMeTax.

MECTO VYEBHOI'O KYPCA B YUEBHOM IIJIAHE

B 7—9 knaccax wu3yuaercsi Kypc «BeposiTHOCTh M CTaTHUCTHKAY,
B KOTOPBIH  BxomsaT pasgeibl: «lIpeacraBjieHHWe  JTaHHBIX H
onuvcareabHas CTATUCTHUKAY; «BeposiTHOCTBEY; «DJIeMEeHTBI
KOMOUHATOpUKN»;, «BBeneHue B Teopuro rpadoBy.

Ha wm3yuenme maHHOTO Kypca OTBOAMT 1 y4eOHBII yac B HEAEIIO
B TEYCHHE KaXXIOro roma oOyueHus, Bcero 102 ydeOHBIX daca.
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COAEPXXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHUNS)

7 kmnacc

[IpencraBneHne maHHBIX B BHAE TaOJHI, aAuarpaMm, rpaduxos.
3amosiHeHWe — TaOJMl, YTEHHWE W IIOCTPOCHHE  JuarpaMmm
(cTonOuKOBBIX (CTOJIOYATBHIX) W KPYroBhiX). UreHune rpaduKoB
peanpHBIX MpolieccoB. M3BiaedeHme mHDOpPMAINKM W3 AUArpaMM H
TaOJINIL, UCTIOJIL30BAaHUE U MHTEPIIPETALIUS JaHHBIX.

OmnucarelibHasl CTaTUCTHKA: cpeaHee apudMeTHdYecKoe, MearuaHa,
pa3Max, HaumOoJbllIee U HAWMEHBIIEEe 3HAUCHMUSI HaOOpa YHCIIOBBIX
JaHHbIX. [IpruMepsl cilydallHOM U3MEHUYHUBOCTH.

CroygaifHBIf  JKCepuMeHT (OmBIT) ©  CiIydYailHOe  COOBITHE.
BepositHocTs u  wacToTa. POnb MallOBEpOSITHBIX U MPAKTHYECKHU
JIOCTOBEPHBIX COOBITHH B TIpupone U B oOmectBe. MoHeTa u
WUTrpajibHasi KOCTEB TEOPUU BEPOSITHOCTEMH.

I'pa¢d, Bepmmna, peOpo. Cremnenb BepunHbl. Yuciao pébep u
cyMMapHasi crTeneHb BepuiuH. [lpencraBieHue o cCBS3HOCTH rpada.
Hemn w mwmknel. [Tyt B rpadax. O6xoxm rpada (SUIEPOB MyTh).
IIpencraBienne o0 opueHTHpoBaHHOM rpade. Pemenne 3amauc
MOMOIIIBIO TpadoB.

8 xiacc

[IpencraBieHne MaHHBIX B BHAE TaONUIl, IHarpamMMm, rpa]uKos.
MHOXECTBO, 3JIEMEHT MHOXECTBa, IMOAMHOXecTBO. Ornepanuu Haa
MHOXXECTBaMH: OOBEIWHEHUE, IIepeceueHue, ornojgHeHue.CBolcTra
orepanuii HaJg MHOXECTBAMH: II€PEMECTHUTEIBHOE, COYeTaTeJIbHOE,
pactpenenuTenabHOe, BKIIOYeHHs. Vcmonp3oBaHume TpadUUecKOoro
MPEACTaBICHNUS] MHOXKECTB JJII OMMCAHHS pPeajbHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEUICHUN 3aj]1ad.

HUs3mepenue pacceuBaHusl OaHHBIX. Jlucmiepcuss M CTaHOAPTHOE
OTKJIOHEHHE YHCJIOBBIX HaOOpoB. Jluarpamma pacceuBaHUsI.

DyeMeHTapHble  cOOBITHS  ciydaiiHoro  ombita.  CirywaliHble
coObITHsA. BepostHOocTH COOBITHII. ONBITBI C PaBHOBO3MOXXHBIMH
SJIEMEHTApHBIMH  COOBITHSIMU. CirydaiiHblii BbIOOp. CBSI3b  MEXIY
MaJOBEPOSATHBIMH M NPAKTHYECKH JOCTOBEPHBIMH COOBITUSIMH B
MpUpoJe, OOIIECTBE U HAYKE.

Hepeso. CaroiicTBa JIEPEBBEB! €IMHCTBEHHOCTh myTH,
CYIIECTBOBAHHWE BHCAYEH BEPIIMHBI, CBS3b MEXJIYy UHCIOM BEpIINH
n unciaoMpéoep. IlpaBuio ymHOXeHHUs. Pemenne 3amad ¢ moMoOmIbIO
rpagoB.  IlporuBomonoxHeie  coObITHsA.  [Jmarpamma  Diinepa.
O0bvenquHeHe W TiepecedeHne coObiThii. HecoBMecTHBIE COOBITHS.
dopmysia CIO0XKEHUsI  BEPOSTHOCTEW.  YCIIOBHAasA  BEPOSITHOCTD.
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IIpaBuno ymHoxeHusi. HeszaBucumbie coOwiTus. [IpencraBienue
OKCIIEpUMEHTa B BHUJIE JepeBa. PelieHue 3ajJay Ha HAXO0XKJICHHUE
BEpPOATHOCTEH C TIOMONIBIO JepeBa CIydailHOro »JKCIEPHUMEHTa,
nuarpaMm Diinepa.

9 kracc

IIpencraBieHne naHHBIX B BHJAE TaOJMI, auarpamMm, rpaduKoB,
MHTEpIIpeTalus TaHHBIX. UTeHHe U NMOCTpOeHHUE TaOIUIl, JHArpaMm,
rpauKOB 10 PeaJbHBIM JaHHBIM.

[TepectanoBku u ¢axkropuan. CoueraHuss M YHCIO COYCTAHUU.
Tpeyroapuuk Ilackans. Pemenne 3amad ¢ HCIOJB30BaHUEM
KOMOHWHATOPHUKH.

I'eomeTpuueckas BeposTHOCTh. CirydalHBIN BBIOOP TOYKH U3
(urypsr Ha MIIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPY>XHOCTH.

Hcnoeitanne. Ycnex u Heynada. Cepusi HUCHOBITAaHUR 10 IEPBOIO
ycrnexa. Cepusi ucnbitanuii bepHymu. BeposiTHOCTH cOOBITHI B
cepuu ucnblTanuil bepnymu.

CnyuaiiHas BEJINYHHA 51 pacrnpeneneHue BEPOATHOCTEM.
Martematuueckoe 0XKHUJaHUE u JTUCIIEPCHSL. IIpumeps!
MaTeMaTU4YeCKOro  OXHMIAHUA  KAaK  TEOPETHYECKOrO  CpPEJHEro
3HAQYEHHsSI BEJIWYHUHBL. MaTeMaTH4eCKOoe OXKHUIaHUE W JHUCHEPCHUs
CIIy4yaliHOM BEJIUYHHBI
«UYHCJIO YCIIEXOB B CEpUM HCHbITaHUN beprynnm».

Ilouste o0 3akoHEe OOJBIIUX uHceNl. V3MepeHue BEpOATHOCTEH
C TOMOIIBIO YacTOT. Poip M 3HaUeHHE 3aKOHA OOJBIINX YHCENT B
MIPHUPO/JIEe U OOIIECTBE.

TUIAHUPYEMBIE TPEJJMETHBIE PE3VJIbTATBI OCBOEHUSA
IIPUMEPHOI PABOYEl TTIPOTPAMMBI KYPCA (IIO TOJAM
OBYUEHUS)

IIpenmeTHble pe3yibTaTbl OCBOEHUs Kypca «BeposTHOCTH U
CTaTHUCTHKa» B 7—9Y Kijaccax XapaKTepPHU3YIOTCS CIEAyIOIHMU
YMEHUSIMU.

7 k1ace

— Yurare wuHGOpPMAIMIO, NPEJACTABICHHYIO B Tabiuuax, Ha
JuarpaMmax; HpeACTaBisiTh JaHHbIE B BHJAE TaOJWI, CTPOUTH
JrarpaMMbl (CTOJIOMKOBBIE (CTOI0YAThIE) U KPYrOBbI€) MO MacCHBaM
3HAYCHUI.

— OnuceiBaTh u HUHTCPIHPETUPOBATH pcajlbHbIC YHUCJIOBBIC
JAaHHBbIC, MPCACTABJICHHBIC B Ta6n1/1uax, Ha AuarpamMmmax, Fpa(l)I/IKaX.
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— Hcrionb30BaTh Isl OMUCAHUS JAHHBIX CTATUCTHYECKUE
XapaKTEepPUCTHKU: cpeaHee apudMeTHIeCcKoe, MeInaHa,
HanOOJbIIIee U HAMMEHbBIIIEE 3HAYCHUSI, pa3Max.

— HNmets npencraBieHue 0 cayd4alHOM U3MEHUYMBOCTH Ha
NpuMepax 1eH, GU3NYECKUX BEJIMYUH, aHTPOIIOMETPUYECKUX
JIaHHBIX; UMETh MPEACTABICHUE O CTATUCTUYECKON yCTOMYMBOCTH.

8 kiace
— I/I3BJ'ICK2[TL u HpeO6pa3OBI)IBaTI) I/IH(l)OpMaHI/I}O,
MpEICTaBICHHYI0O B  BUAe  Taliul,  auarpamMm,  TpadUKOB;

OpeaAcTaB/IATh OAaHHBIC B BUAC Ta6J'II/ILI, Auarpamm, Fpa(bHKOB.

— OnuceiBaTh JaHHBIC C IIOMOIIBIO CTAaTUCTHYCCKHUX
IOoKa3aTeIICH: CpCAHUX 3HAYCHUN W MCp pacCCuBaAHUA (paSMax,
AUCIICPCUA U CTAaHAAPTHOC OTKJ'IOHeHI/Ie).

— HaxomuTh 4acTOThl YHMCIOBBIX 3HAYCHHWH M YacCTOThI COOBITHUH,
B TOM YHCJIC TI0 pe3yjbTaTaM HM3MCEPCHUN U HAOIIOACHUI.

— HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITMI B ONBITaX, 3Has
BEPOSITHOCTH DJICMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITaX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.

— Hcnonp3oBaTh rpaduyeckue MOAEIU: [EPEeBO  CIydailHOro
SKCIIEpUMEHTa, JuarpaMMbl Dijiepa, YuciioBas npsmas.

— OnepupoBaTh  MOHATHSIMH:  MHOXECTBO,  IOAMHOYECTBO;
BBIMIOJIHSTH orepauuu HaJ MHOYKE€CTBaMU: o0BeIMHEeHNE,
IepeceYeHne, JOMOJIHEHUE; IEePEYUCIISITh DJIEMEHTBl MHOXECTB;
IIPUMEHSTh CBOMCTBA MHOXKECTB.

— Hcnonb3oBath rpaduuecKkoe MOPEJACTABICHUE MHOXECTB H
CBSI3€H MEXJy HHUMH JJis OINUCAHUSl TIPOIECCOB U SIBICHUN, B TOM
YHUCIe TPU pEHICHHWH 3aJad W3 JPYruxX YyYeOHBIX IIPEIMETOB U
KypCOB.

9 kiacc

— W3Bnekarhb u peoOpa30BHIBATH nH(OOPMAIIHIO,
MPEJCTAaBICHHYI0O B pPA3JIMYHBIX HMCTOYHHUKAxX B BHUJE TaOIMIL,
auarpamM, TrpaduKoB; TIPEJCTaBIATh JaHHbIE B BHJE TaOJwIL,
nuarpaMm, rpaguKoB.

— Pemartpe 3asgauu OpraHM30BaHHBIM NIepeOOpPOM BapHUAHTOB, a
TaK)XKe C HCIIOJIb30BaHHUEM KOMOHWHATOPHBIX MPAaBUI M METOIOB.

- Hcmnons30BaTh omnmcaTeIbHBIC XapaKTCPpUCTUKH 11 MacCCHUBOB
YHUCJIIOBBIX MHOAaHHBIX, B TOM YHCJIE CpEAHUC 3HAYCHUA U MCPbI
pacceruBaHus.
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— HaxoguTe 4YacTOTBl 3HAYEHUW M YaCTOTHI COOBITHS, B TOM
YUCIIE  IIOJB3YSICh  pe3yJbTaTaMH  IPOBEAEHHBIX HM3MEPEHHM U
HaOJIIONEHUN.

— HaxomuTe BEpOSITHOCTH CIy4YaHBIX COOBITHH B HW3YyYCHHBIX
ompITax, B TOM 4YHCJI€ B ONBITaX C PaBHOBO3MOXXHBIMU
SJIEMEHTAPHBIMM COOBITHUSIMU, B CEpHSIX HWCHBITAHUH JO TIEpBOro
ycliexa, B cepusiX ucnblTaHuil bepHyiu.

— Hmers npencrtaBieHue O  ClydalHOW  BEJIMYMHE U O
pacmupeneaeHn BEpOATHOCTEH.

— Hmerp mnpexacTaBieHWE O 3aKOHE OOJBIIMX 4YHCEJI Kak o
MIPOSIBJICHUH 3aKOHOMEPHOCTH B CIy4YallHOW M3MEHYHMBOCTH U O DPOJIH
3aKOHa OOJIBIINX YHCENI B MPHUPOAE U OOIIECTBE.
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TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OJAM OBYYEHNA)

7 xmacc (34 )

Ha3Banue
pa3zaena (Tembl)
(4UCI0 4acoB)

OcHOBHOe cojepkaHue

XapakTepuCTUKA [JeATeIbHOCTH 00y4aloInuxcs

Hpe}ICTaBJIeHI/Ie)IaHHLIX

(79

IlpencraBnenue
Tabnmunax.

TaHHBIX B
IIpakTnueckue
BBIYHUCIICHUS o TaOJIMYHBIM
JTaHHBIM. N3BneueHue u
HHTEpIpeTaLUs TaOJINYHBIX
naHHbIX. [IpakTHdeckast padorta
«TabGnuubn).

I'paduueckoe TIpeACTaBICHHUE
JTaHHBIX B BHU/JIC KPYTOBBIX,
CTOJIOMKOBBIX (cTosI0YaThIX)
nuarpamMMm. UTeHHME U TOCTPOCHHE
AuarpamMm. ITpumepnt
neMorpaduieckux JMarpaMM.
IIpakTuyeckas pabota
«JInarpamMbI»

OcBauBaTthb CnocoobI TOPEICTaBICHUS
CTATHUCTHUYECKHUX NaHHBIX M YHCIIOBBIX MacCHUBOB C
TOMOIIBIO TAOIUI U AUArpaMM C HCIIOJIb30BAaHUEM
aKTyaJIbHBIX U BOXKHBIX JaHHBIX (AeMorpaduaecKkue
JTaHHBIE,  IPOM3BOJICTBO  IIPOMBINUICHHOW |
CeJIbCKOXO0351ICTBEHHOM OPOYKILINH,
OOIIIECTBEHHBIC U PUPOIHBIC SIBJICHUS ).

HN3yuyars MeTOoabl pabOTBl C TaOIUYHBIMH U
rpadU4YeCKUMH  IIPEACTaBICHUSIMM  JaHHBIX C
IMOMOIIBIO  HU(POBBIX  pecypcoB B  XOJe

OpPaKTUYECKUX padoT
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OnucareabHast
CTATHCTHKA
(8w

Yucnoseie Habopbl. CpenHee
apudMeTHIecKoe.

Mennana grciioBoro Habopa.

Y CcTOWYNBOCTE METHAHBI.
IIpakTnueckas pabora «Cpenaue
3HAUYCHUSD.

Haubonruiee u HauMeHbI1IEE
3HA4YSHUsI YUCIIOBOTO Habopa.
Pasmax

OcBauBaTh MNOHATHS: YHCIOBOH Habop, Mepa
LHEeHTPAJIBHON TeHIeHnuu (Mepa IeHTpa), B TOM
4HcIie cpesiHee apudMeTHIecKoe, MearuaHa.
OnuceIBaTh CTaTUCTUYECKHUE JAHHBIE C TTOMOIIBIO
cpenHero apupMEeTHYecKOro W MeauaHbl. Pemath
3aJa4U.

H3yyars cBOMCTBA CpEeJHUX, B TOM YHCIE C
IIOMOIIBIO  IU(PPOBEIX  PEcypcoB, B  XOJze
MPaKTHISCKUXPAOOT.

OcBauBaTh NMOHSITHSI: HAaUOOJIbIIEE W HAaWMEHbBIIIEE
3Ha4YEHMsI YUCIIOBOI'O MAaCCHUBa, pPa3Max.

Pemiars 3agaym Ha BBIOOp cmoco0a OMHCAHUSA
JTaHHBIX B COOTBETCTBHUU C NPHUPOJIOH MaHHBIX U
LICJISIMHU UCCJICIOBAHUS
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IIpooonowcenue

Ha3zBanmne
pasaena (Tembl)
(4uCcI0 4acoB)

OcHOBHOe coepkaHue

XapaKkTepuCTHKA [JeATeIbHOCTH 00y4aloIuxcs

Cayuaiinas
H3MEHYMBOCTH
69

Cryyalinas U3MEHYHBOCTh
(mpumepsl). YacTrora 3HAYCHUU B
MaccuBe JaHHBIX. [ pynmupoBka.
I'ucrorpamMmsl.

ITpakTnueckass pabora «CiydaliHas
U3MEHUYHMBOCTH»

OcBauBaTh MOHSITHSI: YacTOTa 3HAYCHUH B MacCHBE
JTaHHBIX, TPYNIHPOBKA JaHHBIX, THCTOTpaMMa.
CTponTh ¥ aHAJU3HPOBATH T'MCTOTPAMMBI, MOAOHPATH
TOJIXOISIIIMI IIar TPYHITHPOBKH.

OcBauBaTh rpauyecKre MPEJICTABICHUS Pa3HBIX
BUJIOB CIIy9allHOM W3MEHYHBOCTH, B TOM YHCIIE C
MOMOIIBI0  HU(PPOBBIX  PECypcoB, B  XOJe
OPaKTUIECKON paboThI

BBenenue B TeopuIo

rpagos
(49

I'pad, BEpIINHA, peopo.
IIpeacTaBieHne 3ala4y C OMOIIBIO
rpada. CreneHb (BaJICHTHOCTH)
BEPILIHMHEL. Ywucio pédep "
cyMMapHasi CTerneHb BepuinH. Llens
u ITUKJT. IyTts B rpade.
IIpeacraBieHne O CBSA3HOCTH rpada.
O60xox rpada (PHIEpOB TYTH).
IIpencraBieHue 00
OPHUEHTHUPOBAHHBIX I'padax

OcBauBaTh NOHATHA: rpad, BepmuHA rpada,
pebpo rpada, crereHb (BaJCHTHOCTH BEPIIHHBI),
LEeNbH UK.

OcBauBaTh MOHATHSI: YTh B rpade, dHIEpoOB MyTh,
00xox rpada, OpUEeHTUPOBAHHBIN Tpad.

Pemate 3agaym Ha IIOMCK CYMMBI CTeIeHEH
BepiuH rpada, Ha moucK o0xoaa rpada, Ha MOUCK
myTeil B OpUEHTUPOBAHHBIX rpadax.

OcBauBaTh CIOCOOBI MPEICTABICHUS 33124 U3 Kypca
anreOpbl, TIEOMETPHUH, TEOPHUU  BEPOSITHOCTEH,
JIPYTUX MPEAMETOB C MOMOIIBIO rpadoB (KapThl,
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CXEMBI, DJISKTPUYECKHE 1IN, PyHKIINOHAJIbLHBIC
COOTBETCTBUS) HA IpUMeEpax

BeposiTHOCTH M YacTOTa
CJY4aiiHOr o cOOBITHA
(4w

CrnyyaliHBI ONBIT U CciydaliHOe
coOrITHEe. BepositTHOCTh M HacToTa
coObITUsA. PosTb MasioBEepOSITHBIX U
MPaKTUYECKHU JOCTOBEPHBIX
COOBITHI B IPHUPOJIC U B OOIIIECTBE.

OcBauBaTh NOHATHUSA CIIy4YalHBIN ONBIT U ClIlydaliHOE
coObITHE, MaJI0BEpPOSITHOE u NPaKTUYCCKU
JIOCTOBEPHOE COOBITHE.

HN3ydyaTh 3HAYMMOCTH MaJIOBEPOSITHBIX COOBITHH B
npupone # oOmecTBe Ha BaXHBIX IpUMepax

Monera u wurpamspHas KOCTh B (aBapuu, HECUYACTHBIE cily4aw, 3a1nTa
TEOPHUHU BEPOSITHOCTEHA. nepcoHaJbHOHMH(pOpMAINY, TIepegada TaHHBIX).
Ilpaktuueckass pabora «Yacrora HN3yuyaTs posib KIACCHYECKUX BEPOSTHOCTHBIX
BBITIAJIEHUS] OPJIa» Mmonesyieil (MOHETa, WrpajbHasi KOCTb) B TCOPUH
BEPOSITHOCTEH.
HabaronaTs 1 U3y4aTh 4acTOTY COOBITHII B IPOCTHIX
SKCIEPUMEHTAaX, B TOM YHCJIE C IIOMOIIBIO
nU(GPOBBIX PECYPCOB, B XOJI€ MPAKTHIECKOI paOOThI
O6o0menue, kouTpoas | IIpencraBienne JTaHHBIX. IToBTOPSITH W3y4eHHOE W BLICTPAUBATBH CHCTEMY
(GR)) OnucartenbHas CTaTUCTHKA. 3HAHUUN.

BeposiTHOCTBCITy4aiftHOTO COOBITHS

Pemats 3agaum Ha npeACTaBICHHE W OIMCAHNE
JTaHHBIX C IIOMOIIBIO HM3YyYEHHBIX XapaKTePHUCTHK.
OOcy:kaaTp  NpUMeEpPbl  CIyYailHBIX  COOBITHIA,
MaJIOBEPOSATHBIX M MNPaKTUYECKH  JIOCTOBEPHBIX
CIIy4aiHBIX COOBITHH, UX POJM B MPUPOJIEC U HKU3HHU
YelioBeKa
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kiace (34 u)

Ha3zanne
paszaena (Tembl)
(4UCI0 4acoB)

OcHoBHOe coiepkaHue

XapaKTepnchca AeATECIbHOCTH oﬁyqammnxm

IToBTOpenue kypca7 IIpencrasienue JTaHHBIX. IToBTOPSATE HM3y4YeHHOC M BBLICTPAUBATH CHUCTEMY
KJIacca OnwucarenpHast CTaTHCTHUKA. 3HAHUH.
(4 v) CrnyualiHas u3MeH4uBOCTh. CpenHue Pemare 3agayum Ha @penCTaBJICHUE U OIIMCAHUE
4YHCIIOBOrOHA00pA. JaHHBIX C IIOMONIBIO H3YYCHHBIX XapaKTEPHUCTHK.
Crygaiiaeie coOwITHS. BeposTHOCTH Pemarp 3aa4m Ha NpeACTaBICHUE TPYNIIUPOBAHHBIX
u yactoThl. Kilaccuueckue Mozey | JaHHBIX M ONHCAaHUE CIyYaifHOM M3MEHYHMBOCTH.
TEOPHUH BEPOSITHOCTCH: MOHETa Hu Pemiate 3agaum  Ha ONpenelIeHHE YaCTOTHI
UrpaJibHasi KOCTh CIIydalHBIX COOBITHI, OOCY>XIEHHEe IIPHUMEpPOB
CIIydalHBIX  COOBITHH,  MAaJIOBEpPOSITHBIX |
MIPaKTHYECKH JOCTOBEPHBIX CIIyYalHBIX COOBITHH,
HMX POJIM B IIPUPOJICH )KU3HU YEJIOBEKA
OnmucarejbHas OTknoHeHus. Jlucniepcust 94MCIIOBOTO OcBauBaTh NOHSATHSA: JVCIIEPCHUS U CTaHAAPTHOE
CTATHCTHKA. Habopa. CraHIapTHOE OTKJIOHEHHE OTKJIOHEHHE, NUCTIOJIb30BaTh 3TH XapaKTEPUCTHUKHA
PaccenBanue 4quciIoBOro Habopa. JlnarpamMmbl JJIsl OITMCAaHUsI PAaCCEeUBAaHUSI JIAaHHBIX.
AAHHBIX paccenBaHUs BeiaBurathe runmore3nl 00 OTCYTCTBUH WM HATHYHH
(4 v) CBSI3U IO THarpaMMam pacCerBaHMsI.

CtpouTth AyarpamMmsbl pacceuBaHus o
UMEIONIUMCS JAHHBIM, B TOM YHCJIE C ITOMOIIBIO
KOMITBIOTEpa
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MmuoxecrBa(4

1)

MHuoxkecTBO, TTOJIMHO>KECTBO.
Omnepanii =~ HaJ  MHOXCCTBaMU:
00beUHEHHE, rnepeceycHue,
JIOTIOJTHCHHE.

CBolicTBa onepanuit HaJ

MHOXE€CTBaAMHU: IEPEMECTUTECIIBHOC,
COYCTaTCJIIBHOC,
pacnpeacanuTeIIbHOC, BKIIFOYCHUA.

I'papuaeckoe TpeJICTaBICHUE
MHOKECTB

OcBauBaTh NOHATHA. MHOKXECTBO, DJIECMCHT
MHOKECTBA, ITIOAMHOKECTBO.

BbInosHATHL onepanuu HaJl MHOKECTBaAMU:
00BeIMHEHHE, TIepeceYCHHE, JOTIOTHEHHE.
Hcenoab3oBaTh CBOMCTBA: IEPEMECTUTENBHOE,
coueTaTeNIbHOE, paclpe/IeIUTEeIbHOE, BKIIOUSHUSI.
HUcnosab3oBarh rpaduueckoe mpeacTaBICHHE
MHOX>ECTB IIPH OMHCAHUU PEaJbHBIX IIPOLECCOB U
SIBJICHUHN, TPU PELICHUH 3aaad U3 JIPYTrux
Y4eOHBIXIIPEAMETOB U KyPCOB
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BepositHocTh
CJIy4anHOro
coOBITHSA

(6 )

DnemMeHTapHbIe COOBITHS.
Cnyuaiinbie COOBITHSI.
bnaronpusitcrByromue
3JIEMEHTapHbIC COOBITHS.
BepostHOCcTH cOOBITHI. ONBITHI C
PaBHOBO3MO>KHBIMU
3JIEMEHTAaPHBIMHA COOBITHSIMH.

Ciry4yaiiHbIH BBIOOD.
[IpakTnueckas pabora «OIBITHI €
PaBHOBO3MOXXHBIMU
SJIEMEHTAPHBIMU COOBITHSIMI

OcBauBaTh NOHATHS:  DJJIEMEHTapHOe  COOBITHE,
ciydaiiHoe coObITHE KakK COBOKYITHOCTH
OJIaronpUsITCTBYIOIINX 3JIEMEHTaPHBIX CcoOBITHIA,

PaBHOBO3MO>KHBIE dJIEMEHTaPHBIE COOBITHS.

Pemats 3a1aum Ha BEIUKMCIICHHUE BEPOSITHOCTEH COOBITHI
o BEPOSITHOCTSIM 3JIeMEHTapHBIX coObITHH
CITy9aifHOTO ONBITA.

Pemats 3a1aum Ha BBIUUCIICHHUE BEPOSITHOCTEH COOBITHIA
B ONBITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPA.
IIpoBoauTL U U3yYaTh ONBITHI C PAaBHOBO3MOXXHBIMU
SJIEMEHTAPHBIMHA ~ COOBITUAMU  (C  HCIOJIB30BAaHUEM
MOHET, WrpallbHBIX KOCTEH, ApPYyrux Mozenei)B Xone
MPAaKTHYECKOH padOThI

BBenenue B Teopuio

rpagos
(4 9)

Jepeso. CgoiicTBa JepeBa:
€IMHCTBEHHOCTH MyTH,
CyllIeCTBOBaHHE BUCSTUEH

BEPIIUHEI, CBSI3b MEXIy UHCIOM
BEepIIMH W  4HCIOM  pébep.
IIpaBuio yMHOXKEHUs

OcBauBaTh NOHATHA: JICPCBO Kak rpad Oe3 HHKIA,
BHUCsYasi BepiunHa (JIUCT), BETBb J€peBa, MyTh BIECPEBE,
HaMeTp JIepeBa.

HU3yuars cBOMCTBA JepeBa: CYIIECTBOBAHHME BUCSIYEH
BEPIIMHBI, E€IWHCTBEHHOCTh IIyTH MEXKIY JBYMs
BEpIIMHAMH, CBSI3b MEXK/y YHCIIOM BEpIIHH U YHUCIOM
péodep.

PemiaTh 3aJa4M Ha MOWCK M IEPCUHCIICHHUE ITyTECHB
JiepeBe, OIpe/IeJICHHEe 4YHCIia BEpIIMH WIH pédep B
nepeBe, 00Xxoj OWHApPHOIO AepeBa, B TOM YHCIE C
IPUMEHEHUEM IIPABHIIA YMHOYKEHHUS
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IIpooonowcenue

Ciyuaiinblie
COOBITHS
(8w

IIpoTuBomONOXHOE coOEBITHE.
Huarpamma Diinepa. O0beauHeHHE
u nepeceyeHue COOBITHH.

HecosmectHble cobbiThsi. @opmyia
cl0oXeHus1 BeposATHocTel. IlpaBuiio

YMHOXCHUS BEPOSITHOCTEH.
YcnoBHas BEPOSITHOCTb.
HezaBucumeie COOBITHSL.
Ilpencrasnenue CclIy4aifHOTO

OKCIIEpUMEHTA B BUIC A€pEBa

OcBauBaTh NOHSITUS: B3aUMHO IIPOTHBOIOJIOXKHBIE
COOBITHSI, OTIEpalluil HaJ COOBITHSIMH, OOBCIMHCHUC
U TIepecedeHHe CcoObITHH, Juarpamma Dilnepa
(Diinepa—BeHHa), COBMECTHBIE W HECOBMECTHEHIC
COOBITHS.

H3yyaTs TeopeMbl O BEPOSITHOCTH OOBEIMHEHUS
BYX COOBITHH ((POPMYIIBI CIIOKECHHUS BEPOSATHOCTEH).
PemaTs 3a1aun, B TOM YHCIIe TEKCTOBBIC 3a/1a4H Ha
ompeneneHne BEPOSITHOCTEH 00bETNHEHUS u
MepeceueHuss COOBITHH C IIOMOIIBIO YHCIOBOU
NpsIMOM, auarpamm Diinepa, GOpMYIIBI CIIOKSHHUS

BEPOSITHOCTEM.
OcBauBaTh  NOHSATHS:  [PABWIO  YMHOXXCHHUS
BEPOSITHOCTEH, YCIIOBHAsI BEPOSITHOCTD,

HE3aBUCHUMBIE COOBITHSI JEPEBO CIyJaifHOTO OIBITA.
H3yuars cBolicTBa (OIpenesieHUs]) HE3aBUCUMBIX
COOBITHH.

Pemats 3agaum Ha omnpelesieHHE U HCIIOJIb30BaHUE
HE3aBUCHMBIX COOBITHH.
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PemaTe 3axaum Ha NOMCK BEPOSTHOCTEM, B TOM
4ucle YCIOBHBIX, C HCHOJB30BAaHHEM JIepeBa
CIIy4alHOT'O OITbITa

Oo6o01IEeHu e,
KOHTPOJIb
(4 9)

IIpencraBnenue JIAHHBIX.
OmmcarenpHasi cTaTUCTHKA. I padsbl.
BeposTHOCTE cy4aliHOTO COOBITHS.
DreMeHTBl KOMOMHATOPUKHU

IloBTOPATH U3YyUYCHHOEC U BHICTPAHBATBL CUCTEMY
3HaHUH.

PemaTte 3ajayM Ha TIPEACTaBICHHE U OIHMCAHUE
JaHHBIX C IIOMOIIBIO H3YYECHHBIX XapaKTEPUCTUK.
PemaTes 3agaum ¢ npuMeHeHUEM rpadoB.

Pemiare 3agayM  Ha HaXOXJIEHUE BEPOATHOCTHU
CITy9JaifHOTO CcOOBITHS 110 BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHII, B TOM YHCJIE B OIBITaxX C
PaBHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Pemiare 3axauyM Ha HaxOXXIEHHUE BEPOSTHOCTEH
00BbeAMHEHUSI U TIepeCceUeHUs] COOBITUIH, B TOM YHCIIE
HE3aBUCUMBIX, C HCIIOJIB30BAHUEM TpapUIECKUX
Npe/CTaBJI€HUN U AepeBa CIy4yalHOIrO OIbITA.
Pemiars 3agauym Ha IIepedMcCICHUE KOMOHWHAIIMIA
(ducia TEpecTaHOBOK, YHUCJA COYETaHUM), Ha
HaxXO0XJICHUE BEpOSITHOCTEH coObITHI c
OpUMEHEHHEeM KOMOWHATOPHKH, B TOM 4YHCIE C
HCIOJIb30BaHUEM TpeyrojbHuka Ilackans
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9 xmacc (34 u)

Ha3zanne
paszaena (Tembl)
(4UCI0 4acoB)

OcHoBHOe coiepkaHue

XapaKTepncnma AeATECJIbHOCTH oﬁyqamumxcn

IToBTOpeHne Kypca8
KJ1acca
(4w

IIpencrasienue JIaHHBIX.
OmnucarenbHast CTaTHUCTHKA.
Onepanuu Hajq COOBITHSIMU.

HeszaBucuMocCTE COOBITHI

IToBTOPATH M3yUYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.

Pemiares 3ajauymM Ha nOpeAcTaBICHUE U OINMCAHUE
JaHHBIX.

Pemrares 3amaum Ha HAXOXXIEHHE BEPOSITHOCTEH
O0BEIUHCHHS U TIePEeCEeUCHHs] COOBITHI, B TOM YHCIE
HE3aBUCHUMBIX, C HWCIIOJIB30BAHUEM TIpadUISCKUX
OpeACcTaBICHUN U IepeBa CIIy4yalHOTO ONbITA.
Pemiatpy 3agaydm Ha mOepedyHCIICHHE KOMOWHAIWA
(4nciia TEepPecTaHOBOK, YHCIA COYETaHMil), Ha
HaXOXXJI€HUE BEpPOATHOCTEH coOBITHI c
MIPUMEHEHHNEeM KOMOWHATOPUKH, B TOM YHCIIE C
HUCIOJIb30BaHUEM TpeyronbHuka [lackans
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DJ1IeMeHThI
KOMOMHATOPUKH
44

Komb6unartopnoe IIPaBHIIO
YMHOXEHUS. IlepecTtaHoBKU.
®aktopuan. CoueTaHHs U YHUCIO
couetanuil. TpeyronpHuk Ilackais.
ITpakTaeckast pabora
«Bprluuciaenue  BepoOsSATHOCTEN  C
HCIIOJIb30BAHUEM  KOMOMHATOPHBIX
(yHKIHI SIeKTPOHHBIX TAOJIHID)

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPaBUIIO
YMHOXEHUsI, YIOpPsAAOYEHHasi mapa, TpoHka
OOBEKTOB, TMEpecTaHOBKa, (aKTOpHAJI dYHCIHA,
COUeTaHWEe, YNCIO COYETaHUH, TPEyroJIbHUK
ITackans.

PemaTe 3agaum Ha mepedrciieHUE YIOPSAOYCHHBIX
map, TpOeK, TMepedyuciIeHne TEepPecTaHOBOK U
COYETaHUH PJIEMEHTOB PA3TUIHBIX MHOXKECTB.
Pemars 3agaum Ha IpUMEHEHUE YHCIIa COYCTAaHUHUB
anreOpe  (coxkpaméHHOE  yYMHOXCHHE, OWHOM
Hprotona).

Pematb, mpuMeHsiss KOMOHMHATOPHWKY, 3aaadyd Ha
BBIUHUCIICHHE BEPOATHOCTEH, B TOM UHCIE C
MOMOIIIBIO  3JIEKTPOHHBIX  TabmuIy B  XO4e
MPaKTUYECCKONPaAOOTHI

FeomeTpnqecKan
BECPOSITHOCTDL

(4w

I'eomerpuueckas BEPOSITHOCTb.
Cny4yaliHBII BBIOOp TOYKH U3
¢urypsl Ha IMIIOCKOCTH, U3 OTPE3Ka,
U3 IYyTHOKPY>XHOCTH

OcBauBaThb NMOHSITHE T'€OMETPUUECKONH BEPOSTHOCTH.
Pemiath 3agaum Ha HaxXO0XJIEHHE BEPOSITHOCTEH B
OMBITaX, TPEICTABUMBIX KaK BBIOOp TOYEK W3
MHOIOYIOJIbHUKA, Kpyra, OTpe3Ka WIM Jyrd
OKPY’>KHOCTH, YHCJIOBOTO TTPOMEKYTKa

114




HUcnbiTanus
BepuyJm (6
1)

HcnbiTanue. Ycnex wu  HeyJada.
Cepusi ucHobITaHUII O HOEPBOTO
ycnexa. HMcneltanust bepnysin.
BepositHocTn coObITHiT B cepuu
UCTIbITAaHUN bepnymnu.
IIpakTnueckas pabora
«Hcnerranus bepryiim»

OcBauBaTh NOHATHSI: HCIBITAHHE, 3JIEMEHTApHOE
coObITHe B HCHBITaHUU (yCIleX M Heyhaya), cepus
HUCIBITAaHUH, HaCTyILUICHUE IIepBOrO ycnexa
(Heypaum), cepus UCIBITaHUH bepHyumm.

Pemare 3agayM Ha HAaXOXKACHUE BEPOSITHOCTEH
COOBITHI B CEpUM HCIBITAHUM O MEPBOro ycrexa, B
TOM 4YHCII€ C TpUMEHEHHeM (GOpPMYJIBI CyMMBI
reoOMEeTPUUECKOM IPOrpeccum.

Pemiares 3agaym Ha HaxOXJEHHE BEpPOSTHOCTEH
SJIEMEHTApHBIX COOBITHMII B CEpUM  HCIBITAHUU
bepnyinu, Ha HaXO0XJCHUE BEPOSITHOCTHU
OIpeNeIEHHOTO YHCiia YCIEeXOB B CEPUH UCIIBITAaHUH
Beprynmnu.M3yyaTs B X0[e NpakTHYeCcKOi padoThI,
B TOM YHCJIE C IOMOINBIO LH(POBBIX PECypCOB,
CBOMCTBa BEpPOSITHOCTM B CEpUM HCHBITaHUI
bepnyniu

Cayuaiinas
BeJuyuna (6

1)

Cry4aitnas BEJIMYMHA u
pacmipenenenue BEPOSITHOCTEH.
Maremaruyeckoe — OXKHIAHUE U
JYCIEepCUs CIy4YallHOW BEIWYMUHBI.
IIpumeps! MaTeMaTu4eCcKoro
OXXHUJAHUSI KaK  TEOPETHUUYECKOro
CpeIHeTO 3HAUYCHUSIBEIININHBI.

[ToHsiTUE O 3aKOHE OOJBIIUX YHCE.
HN3mepenue BEPOSITHOCTEH c
MMOMOIIBIO  4YacTOT. IIpuMeHeHHe
3aKOHA0OJIBIIINX YHCET

OcCBOUTL  NOHATHA: ciaydyaliHasi ~ BEJIMYUHA,
3HAUYCHUE CJIydallHOWl BEJIMYHHBI, pacIpelesicHue
BEPOSITHOCTEIL.

HN3y4darhb U 00CyKaAaTh IIPUMEPHI JUCKPETHBIX U
HETIPEPBIBHBIX CIIyYalHBIX BEIWYUH (POCT, BEC
9eJIOBeKa, UHCICHHOCTh HACEICHUs, IpyTHe
U3MCHYHUBBIC BCJIMYHMHBI, paccMaTpuBaBLICCIA B
Kypce CTaTHUCTHKH), MOAENIbHBIX CIIy4JaifHBIX
BEJIWYNH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(Opocanue MOHETHI, UrpajdbHOl KOCTH, CO
CIIy4alHbIM BEIOOPOMH T. II.).

OcBauBaTh NOHATHS: MaTEMaTHYE€CKOE OKUIAHHUE
CIIy4yallHOM BEJIMYMHBI KaK TEOPETHUYECKOE CpelHee
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3HA4YCHHE, IHUCIIEPCUs] CIydYaliHOM BEJIMYHWHBI KakK
aHaAJIOT THCIIEPCHH YHUCIOBOrO Habopa.

PemaTs 3agauM Ha BBIYHCICHHE MAaTEMaTHUYECKOTO
OXKHUJAHUSI U JUCIEPCUHU JUCKPETHOM cilydalHOi
BEIMYMHBI TI0 3aJaHHOMY pPAacCIpPEIeNIeHUIO, B TOM
ypcle 3aJad, CBA3AHHBIX CO CTpPaxOBaHHEM U
JIOTepEesIMHL.

3HAKOMHUTBCSI C MaTEeMaTHYECKHM OXKHIAaHUEM H
AUCHEepCUEed HEKOTOPBIX paclpenesieHui, B TOM
4HUCJIe paclpeieSIeHUs] CIIy4YalHOW BEJIMYHUHbBI
«YHCJIO YCIEXOB» B CEpHUH UcIbITaHnil bepHyn.
H3ydyaTh YacTOTy COOBITHSI B ITOBTOPSIIOIIUXCS
CIIy4alHBIX OIBITaX KaK CIIydJailHyIO BEJIMYHHY .
3HAKOMHUTBLCS C 3aKOHOM OOJIBIIUX YHucel (B hopme
Bepuynnu): mpu OONMBIIOM YHCIIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemiats 3agauM Ha H3MEpEeHUE BEPOSITHOCTENH C
TTOMOIIBIO YacTOT.

OOcy:kaaTh poOJb 3aKOHAa OONBIIMX YHCET B
O0OCHOBAaHMHM  YaCTOTHOI'O  METOJa  HM3MEpPCHHs
BEPOSITHOCTEIA.

OO0cy:kIaTh 3aKOH OOJIBINTUX YHCEl KaK IMPOSBICHHUE
CTATUCTHYECKOW YCTOHYHMBOCTH B HW3MCEHYHMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHCENI B MIPUPOJIC
1 B )KHM3HHU 4YeJIOBEKa
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IIpooonoicenue

O0o01enne, Ilpencrasnenue JaHHBIX. IloBTOPATH H3yYEHHOE U BBICTPAMBATHL CHUCTEMY

KoHTpoJIb (10 OnucaTtenbHas CTaTHCTHKA. 3HaHUU.

) BepostHocTh clIy4ailHOro Pemares 3aja4yM Ha OpeACTaBICHHUE W OIIMCAHUE
COOBITHSI. DJ1eMeHTHI JaHHBIX.
KOMOWHATOPHUKH. Cry4aiinbie Pemiare 3aga4yM Ha HaXOXKICHHUE BEPOSITHOCTEH
BEJIMYUHBI M PacIpeICIICHUS coOpITHIi, B TOM  dHCIe B  ONBITax C

PaBHOBO3MOKHBIMH ~ 3JIEMEHTAPHBIMU  COOBITHSIMH,
BEpOSITHOCTEHl ~ OOBEOWHEHHMSI W IepecedcHUs
COOBITHH, BBIYHUCIATH BEPOSITHOCTH B ONBITaX C
CepUsIMU CIIydalHBIX UCIIBITAHUMN
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