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[pexver Maremarika
Knace 5-9

Konnuecrso yacos no yuebHoMy naany 5-6 knace B roj1 340 4. B Henemo 3 4.
KosmdecTso wacos no yuyednomy maany 7-9 knace B roa 612 4. B nememo 6 «.

Cocrapncna s coorsercrsuu ¢ [pumepnroii paboueii nporpammoit 110 MartemMaruke.
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YueOuuxu:

1) AT Mepanak. B.b. INononckuii, M.C. Slkup wmarematnka 5-6 kinacc, M.: Benrana-I'pad,
2020.

2) AT, Mepaasik, B.b. Ioaouckuit, M.C. Sxup anrebpa 7-9 knace, M.: Benrana-I'pad, 2020,
3) JLC. Atanacsu u ap. reomerpus 7-9 knace, M.: Tlpocsemenne, 2020.
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COJEPKAHUE

IlosicHuTEnBHAS 3aIUCKA.

OO6mras xapakTepucTruka yueOHoro apeamera «MartemaTukay. S - 9 kimacchl

Lenu 1 ocoOeHHOCTH U3y4YeHHs yueQHOTro npenmera «MaremaTuka». 5 - 9 kiacchl

Mecto yuebHoro npenmera «MaTemaTika» B yaeOHOM IJIaHe

[Tmanupyemble pe3yabTaThl OCBOGHHUS Y4eOHOro IpeaMera «MareMaTHkay Ha ypOBHE OCHOBHOT'O OOIIIEro
oOpazoBaHHs

JInuHOCTHBIE pE3yabTATHI

Merta npeMeTHbIE PE3yNIbTaThI

IIpenmMeTHBIE pe3yabTaThI

[Ipumepnas paboyas mporpamma yueOHOro Kypca «MaremMarukay. 5 - 6 Ki1acchbl

Lenu uzydyeHust yueOGHOTO Kypca.

MecTto yuebHOro Kypca B yueOHOM IJIaHe

Conepxxanne yaeOHOTro Kypca (1o rojjaMm o0ydeHust)

[Tnanupyemble mpeaMeTHbBIE pe3ynbTaThl ocBoeHUs [IpumMepHoit paboueit mporpammsl Kypea (1o rojgam
oOy4eHus)

Tematuueckoe maaHupoBaHue y4eOHOTO Kypca (1o rogaM o0ydeHwHsl)

[Tpumepnast pabovas mporpamma yaeOHOTO Kypca «Anredpay. 7 - 9 xinaccel

[enu nzydyenust yaeOHOTO Kypca.

Mecto yueOHOro Kypca B yueOHOM IIJIaHe

Copepxanne yueOHOro Kypca (1o rojgam o0y4ueHus)

[Inanupyemble npeaMeTHbIE pe3yibTaThl ocBoeHUs IpuMepHoii paboueil mporpammsl Kypea (110 rojam
oOyueHus)

TemaTHyeckoe IaHUPOBaHUE yIeOHOTo Kypca (o rojiaM o0ydeHwMs)

[TpumepHas pabouas nmporpamma yuyebHoro kypca «I'eomerpusi». 7 - 9 kiaccol

enu uzydyeHus: yueOGHOTO Kypca.

Mecto yueOHOro Kypca B yueOHOM IJIaHe

Copnepxanue yueOHOro Kypca (1o rojgam o0y4deHus)

[Tnanupyemble peIMeTHBIE pe3yabTaThl ocBoeHUs [IpumepHoii pabodeii mporpaMMsel Kypca (1o rojam
oOyueHus)

TemaTnueckoe riaHupoBaHue yueOHOro Kypca (1o rojam o0y4eHus)

[IpumepHas pabouast mporpamMmma yuyeOHOro Kkypca «BepoaTHOCTb U cTaTUCTHKA». 7 - 9 Kiacchl.

[enu n3yyenus yueOHOro Kypca.

Mecto yuebHOTo Kypca B y4eOHOM ILIaHE.

Copepxanne yueOHOTo Kypca (1o rojam o0ydeHus).

[Inanupyemble npeaMeTHbIE pe3yibTaThl ocBoeHUs [IpumMepHoii paboueil mporpaMMmel Kypca (1o rojaM
oOyueHus)

Temartuueckoe niaaHUpoBaHUE Y4eOHOTO Kypca (10 rojamM o0y4yeHus)



IHOACHUTEJIBHAA 3AIINCKA

O0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka

[TpumepHnas paboyast mporpamma 1o MaTeMaTHKe JUIst 00ydaronmxcs 5-9 kiaccoB pa3paboTana Ha
ocHoBe DenepaabHOr0 TOCYIApPCTBEHHOIO 00pa30BaTEIbHOrO CTaHIApTa OCHOBHOTO  OOIIEro
o0Opa3oBaHMs ¢ Yy46TOM M COBPEMEHHBIX MHUPOBBIX TPeOOBaHUH, MPEABSBIIEMBIX K MaTEeMaTHUYECKOMY
00pa30BaHMIO, U TPAIUIUN POCCUHCKOTO 00pa30BaHusl, KOTOpPhIE 0OECIIEYNBAIOT OBJIAICHUE KIIFOUEBBIMU
KOMIIETEHIMSIMH, COCTABIJISIOIIMMHI OCHOBY JUIsI HETIPEPHIBHOTO OOpa30BaHMS M CaMOPa3BUTHS, a TAKKe
LEJIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO M TIO3HABATENILHOTO Pa3BUTHUS oOydaromuxcs. B paboueit
porpaMMe Y4YTCHBI WACH W ToJiokeHus KOHIeNmuu pa3BUTHS MAaTEeMaTHYeCKOro OOpa3oBaHUS B
Poccutickoit ®enepanuu. B snoxy mudpoBoit Tpanchopmaiuu Bcex chep 4eIoBEUSCKON AESITEIbHOCTH
HEBO3MOXXHO CTaTh 00Opa30BaHHBIC COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM MOATOTOBKH.
VYike B IIKOJIE MaTeMaTUKa CIIY>KUT OTIOPHBIM MPEAMETOM ISl U3YUCHHS] CMEXHBIX TUCIUIUIMH, a OCIe
IIKOJIB PeaTbHON HEOOXOIUMOCTBIO CTAHOBUTCS HENPEphIBHOE 00pa3oBaHue, 4To TpeOyeT MOTHOLEHHOH
6a3oBoii 0011e00pa30BaTENbHON MOJATOTOBKH, B TOM YHCJIE M MaTeMaTUYECKOW. DTO OOYCIIOBICHO TeM,
9TO B HAIA JHU PACTET YHUCIO TPOQPECCHil, CBSI3aHHBIX C HEMOCPEACTBCHHBIM IPUMEHECHUEM
MaTeMaTHKU: U B cdepe SKOHOMUKHU, U B OH3HECe, M B TEXHOJOTHMUECKUX OOJacTsIX, U JaxKe B
rymaHuTapHbeix chepax. Takum oOpa3om, Kpyr MIKOJLHUKOB, JJII KOTOPBIX MAaTeMaTHKa MOXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPSIETCS.

[IpakTnueckas MOJE3HOCTh MaTEMaTHUKU OOYCJIOBJIEHA TEM, 4TO €€ IPEIAMETOM SBISIIOTCS
(dbyHIlaMEHTaJIbHbIE CTPYKTYphl HAIIer0 MHpa: MPOCTPAHCTBEHHbIE (QOPMBI M  KOJIUYECTBEHHbBIE
OTHOIIEHUS OT IPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIbITE, A0 JOCTATOYHO CIOXHBIX,
HEOOXOIUMBIX JJISl Pa3BUTHSI HAyYHBIX U MPUKIAJHBIX UAeH. be3 KOHKpEeTHBIX MaTeMaTH4YeCKUX 3HAHUMN
3aTPyIHEHO TTOHUMAHKE MPUHIIUIIOB YCTPOMCTBA M MCIOJIB30BaHUSI COBPEMEHHOU TEXHUKHU, BOCIIPHUITHE
U HHTEpOpeTanus pa3sHoOOpa3HOW COIMANBHOM, JKOHOMHUYECKOW, MOJUTHYECKON uHpopmanuu,
Manos¢p(deKTUBHA TMOBCEIHEBHAs MpPaKTUYEeCKas JeATelNbHOCTh. KakqoMy dYenoBeky B CBOEH KH3HU
MPUXOAUTCS BBIMIOJHATH PACYETHI U COCTABIATH aJITOPUTMBI, HAXOAUTh M MIPUMEHSTH (DOPMYIIBI, BIaJIETh
MPAaKTUUYECKUMHU TMPUEMAMH TEOMETPUUYECKUX HM3MEPEHUM U TOCTPOCHHM, YUTaTh HWH(POPMAIIHIO,
MIPEJICTABICHHYI0 B BUAE TaOJHI], AUarpaMM U Tpa(HKOB, KUTh B YCJIOBHSIX HEOMPEIEIEHHOCTH H
MTOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITUH.

O/HOBPEMEHHO C pacIIUpeHueM cep MPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM OOlIecTBE BCE
0oJiee BaKHBIM CTAHOBUTCS MAaTEMAaTHYECKUU CTHIIb MBIIUICHUS, MPOSBISIIONIUNACA B OMpeaeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpolecce n3ydyeHuss MaTeMaTUKU B apCeHall MPUEMOB M METOJIOB MBILIJICHUS
YeJloBeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKLHUSA U JEAYKIHs, 0000IIeHHe U KOHKPETHU3allus,
aHalM3 ¥ CHHTE3, KiIaccu(UKalMs ¥ CcHCTeMaTH3alus, al0cTparupoBaHue U aHanorus. OOBEeKTHI
MaTeMaTUYeCKUX YMO3AKIIOUEHUH, MpaBUiia UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTUUECKHUX
MMOCTPOCHUI, CHOCOOCTBYIOT BBIpa0OTKE yMeHUs (OPMyIUpOBaTh, OOOCHOBHIBATH M JIOKA3hIBATh
CYXJIEHMsI, TEM CAMbIM Pa3BUBAIOT JIOTMUECKOE MbIlUIeHHE. Benyias posb NpuHaaexKUT MaTeMaTUKe U
B (OPMUPOBAHUU AITOPUTMHYECKON KOMITOHEHTHI MBIIIJICHUS W BOCIHTAHWW YMEHHWH JEHCTBOBATH IO
3aJlaHHBIM aJITOPUTMAaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce pemeHus
3a/lad OCHOBOW Y4eOHOU JEATEeTbHOCTH Ha YpOKaX MaTeMaTUKH Pa3BHBAIOTCS TaKXKe TBOpYecKas U
MIPUKJIAHAS CTOPOHBI MBIITUICHHS.

OOyuenne MaTeMaTHKe JaéT BO3MOKHOCTh Pa3BHBATh Y O0YYaIOUINXCS TOUYHYIO, PallMOHATIHHYIO
U WH(POPMATHUBHYIO peyb, yYMEHHE OTOMpaTh HamOoJiee TOAXOMISIINE SI3bIKOBBIE, CHMBOJIMYECKUE,
rpaduyeckue cpeacTBa s BRIPAKECHUS CYKISHUHN M HATJISTHOTO UX MPECTaBICHUS.

HeoOxouMbIM KOMITOHEHTOB 00IIEl KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHUH SIBJISIETCS 0O1ee
3HAKOMCTBO C METOJaMHU T[O3HaHUS JE€UCTBUTENLHOCTH, MPEACTABICHHE O INPEeIMETe M METOoAax
MaTEeMaTHKH, UX OTJIMYMUNA OT METOJOB JIPYIMX €CTECTBEHHBIX U I'YMAaHUTAPHBIX HayK, 00 0COOEHHOCTAX
NPUMEHEHHUST MaTEeMaTHKW Ui pEIIeHUS Hay4YHbIX M MNPUKIAJHBIX 3amad. Takum oOpaszom,
MaTeMaThuuecKoe 00pa3oBaHUE BHOCUT CBOM BKJIAJ B ((OPMHUPOBAHKE OOIICH KyJIbTYPHI YEIOBEKA.

N3ydyeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET ICTETHUYECKOMY BOCITUTAHHIO YEIOBEKA, TOHMMAHUIO
KpacoThbl U U3SIIECTBA MATEMAaTHYECKUX PACCYKJIEHUN, BOCTIPUSATUIO T€OMETPUIECKUX (DOPM, YCBOEHUIO
UJIeu CUMMETPUH.

Ilesn 1 0codeHHOCTH U3ydeHHsl yueOHoro npeamMera «MaremMaTuka». 5 - 9kiaccel

[TpuopuTeTHBIME HENSIMU O0yUEHUSI MaTeMaTUKe B 5 — 9 Kitaccax sIBISIFOTCS:



- (hopMupOBaHME IIEHTPAIBHBIX MAaTEMAaTHUYECKUX MOHATUH (UMCII0, BEMTUYMHA, TeOMEeTpHUecKas Gpurypa,
NIEPEMEHHAsA, BEPOATHOCTh, (YHKIMSA), OOECHEUMBAIOUIMX IPEEMCTBEHHOCTb U IEPCIEKTUBHOCTh
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIuXCs;

- OJBe/IeHNE O0YUaIOIIMXCsl HAa JOCTYITHOM /ISl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U MaTEeMaTUKU U
OKpY’KaloIIero MUpa, MOHMMAaHUE MAaTEMATUKU KaK YaCcTH OOIIEH KyIbTyphl YeTIOBEUECTBA;

- pa3BUTHE MHTEJJIEKTYaJIbHBIX M TBOPYECKMX CHOCOOHOCTEH OO0ydarommxcs, I03HaBaTeIbHON
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTU MBIIUICHUS, HHTEpeca K H3YYCHUIO
MaTEMaTHKU;

- (hopmupoBanme GyHKIIMOHAIBHOW MaTEeMaTHYECKOW IPaMOTHOCTH: YMEHHsI paclio3HaBaTh MPOSBICHUS
MaTeMaTHYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KM3HEHHBIX CUTYalUsIX U IPH
W3YYEHUH JIpYTUX Y4eOHBIX MPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMynMpoBaTh HMX Ha A3bIKE MaTeMaTHKM M CO3/1aBaTh MaTeMaTU4eCKUE MOJENH, IPUMEHSTh
OCBOGHHBIM ~ MaTeMaTHMYECKUW ammapar Uil pElIeHUus  IPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATh U OLICHUBATh I1OJIy4CHHBIE PE3YJIbTATHI.

OcHOBHbBIE JINHUU COJIEp’KaHUs Kypca MaTeMaTHMKU B 5-9 kijaccax: «Hucia W BBIUHCICHUSY,
«Anredpa» («Anredpandeckue BbIpaXKEHUN», «Y paBHEHUs M HEpaBEHCTBa»), «DyHKIMW», «I'eomeTpusi»
(«I"eomeTpuueckue GUrypsl U UX cBOWcTBa», «M3MepeHue reoMeTpuyecKkux BEJIMUUHY), «BeposTHOCTh U
CTaTUCTHKa». JlaHHBIE JMHMM PA3BHUBAIOTCS IapaUIENbHO, KaXJas B COOTBETCTBHMM C COOCTBEHHOM
JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JAPYrOM, a B TECHOM KOHTaKTe W B3aumojaenucTtBuu. Kpome
3TOro, HUX OOBEIUHSET JIOTWYecKas COCTaBJIAOLIas, TPAAULMOHHO MpUCYyLIas MaTeMaTHKE M
MPOHU3BIBAIOIAsT BCE MaTeMaTHYECKHE KypChl M cojaepxarenbHble JMHUH. ChopMynupoBaHHOE B
denepanbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe OCHOBHOTO 0OIIEro oOpa3oBaHMs
TpeOOBaHHWE «yMETh OIEPHUPOBATH MOHITHUSMH: OIPEACICHHE, AaKCUOMa, TEOpeMa, J0Ka3aTelbCTBO;
YMEHHE pacIO3HaBaThb UCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUSA, NPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAaHMS M OTPULAHHS BBICKA3bIBAHWI» OTHOCUTCS KO BCEM KypcaM, a (OpMHpPOBAHHE
JIOTHUECKUX YMEHHMH pacmpesensercs Mo BceM rojaM oOOy4YeHHMs Ha YpOBHE OCHOBHOIO OOIIEro
oOpazoBanus. CojaepkaHue 00pa30BaHUSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHUS
ITpumepHoil paboueil mporpaMMel, pacHnpeaeJEHHbIM MO TrojaM OOYyYeHUs, CTPYKTYpHPOBAHO TaKUM
o0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIUIIMAIBHBIM BOIpOcaM oOOydYaroluecs: o0palanuch
HEOJJTHOKPATHO, 4YTOObI OBJIQJICHUE MATEeMATUYECKUMHU TOHATHSAMHU M HaBBIKAMU OCYILIECTBISIIOCH
MOCJIEZI0BATENBHO M TOCTYNATEIbHO, C COOJIIOJIEHUEM IPHUHIMIIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MAaTeMaTHYECKUX MPEICTaBICHUH 00yJaroMXCsl, PACIUPsIs U yriyOuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

Mecto yueOHOoro npeagmera «MaremaTtuka» B y4eOHOM ILIaHe

B cootBerctBuM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJIAPTOM OCHOBHOT'O
obmiero o0pa3oBaHMs MaTeMaTHKa sBIsSeTCs 00sA3aTeNbHBIM NpPEAMETOM Ha JaHHOM YpPOBHE
obpaszoBanus. B 5-9 kmaccax yueOHBIT mpeamer «MarteMaTHKa» TPAJAWIMOHHO H3YydYaeTcs B paMKax
CIIEAYIOIMIMX Y4eOHBIX KypcoB: B 5-6 kiaccax — Kypca «MaremaTnka», B 7-9 Kjaccax — KypcOB
«AnreOpa» (BKJIIOYasi 3JEMEHThl CTaTUCTHKU M TeOopuu BepositHocTel) u «l'eomerpusi»n. Hactosmeit
MIPOrpamMMOil BBOJAUTCS CAMOCTOSITENbHBIN y4eOHBIN Kypc «BeposSTHOCT U CTATUCTHKAY.

Hacrosmeit mporpammoii mpeaycMaTpuBaeTcs BblIeJI€HHE B Y4eOHOM IIJIJaHE Ha M3y4YeHHUE
MaTeMaTHKu B 5-6 kiaccax 5 y4eOHBIX 4acoB B HENENI0 B TEUEHHME KaXAOro roga odydenus, B 7-9
KJIaccax 6 y4eOHBIX YacOB B HEJIEIIO B TEUCHUE KaXKIOTO To/1a 00ydeHus1, Bcero 952 yueOHbIX yaca.
TemaTnueckoe MiIaHUPOBAHHWE YUYEOHBIX KYpCOB M PEKOMEHyeMOe pacrpeiesieHne yueOHOro BpeMeHU
JUIS U3YYEHHUs OTHENbHBIX TEM, MpPENJoKEHHbIE B HACTOSIIEH Mporpamme, HaJo paccMaTpUBaTh Kak
IpPUMEPHbIE OPUEHTHUPHI B TOMOIIL COCTABUTENI0 ABTOPCKOW paboueil mporpamMmbl M MpPEXAE BCETO
yunuteno. ABTOp pabodeil mporpamMmbl BIpPaBe YBEIMUUTh WJIM YMEHBIIUTh MNPEIJIOKEHHOE YHUCIO
y4eOHBIX 4acOB Ha TEMY, UYTOOBI YIIIyOMThCS B TEMAaTHKY, 0oJiee 3aMHTEPECOBABIIYIO YUYEHUKOB, WIIH
HAIIPABUTh YCHUJIMS HA MPEOJOJICHUE 3aTPyAHECHHUU. JJOMyCTUMO TaKXKe JIOKAJIBbHOE NepepacnpeciieHue U
MEPECTaHOBKA 3JIEMEHTOB COJIEPXKaHWS BHYTPH JaHHOTO kiacca. KomudecTBO NHpoOBEpOUYHBIX paldoT
(TeMaTHYeCKHMI M UTOTOBBIM KOHTPOJIb KauecTBa YCBOEHHs Y4eOHOro MaTepuala) U UX THI
(camocTosITeIbHBIE U KOHTPOJBHBIE PAa0OThI, TECTHI) OCTAIOTCSA Ha YCMOTpEHHUE yuuTens. Takke yduTenb
BIIPABE YBEJIUYUTh WJIM YMEHBIIUTh YUCJIO Y4eOHBIX 4acoB, OTBeAEHHBIX B IlpumepHoii paboueii
nporpaMMe Ha 00oOIIeHue, TOBTOPEHNE, CHCTEMAaTHU3alMI0 3HaHUH o0y4aromuxcs. EAMHCTBEHHBIM, HO
IPUHLIUINAIBHO BaXXHBIM KPUTEPHUEM, SIBISETCA JOCTHKEHUE DPE3YyJIbTaTOB OOYYEHHs, YKa3aHHBIX B
HACTOSAILIEN IporpaMMme.



N3 paGoueii nporpaMmMbl BOCIIHTAHUS

Peanuzanus neparornueckuMu pabOTHUKaMU BOCIIMTATEIBHOIO MOTEHIIMAA YpOKa IIpenoiaraet
OpPHEHTHUD Ha 1L1eJIeBbIC IPHOPHUTETHI, CBSI3aHHBIE C BO3PACTHBIMH OCOOCHHOCTSAMHU X BOCIIUTAHHUKOB U
UCIOJIb30BaHUE CIIEAYIOMIUX BUAOB U (OPM AESITETbHOCTHU:

YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUN MEXKIY MEeJarornieCKuM pabOTHUKOM U €ro 00ydYaromuMucs,
CHOCOOCTBYIOUINX MTO3UTUBHOMY BOCIIPUSATHIO 00yUYaIOIIUMUCS TPEOOBaHMI U TPOCKO MEeJarorunuyecKoro
pabOTHHKA, MPUBJICYCHUIO UX BHUMAHUA K 00CyX/1aeMOi Ha ypoke HH(OpMAINH, aKTHBH3AIMH UX
MO03HABATEIbHOM J1€ATEIbHOCTH;

moOyxJIeHue 00yJaronuxcs CoOII0IaTh Ha YPOKE OOIICTIPUHATHIC HOPMBI ITOBEICHHUS, TIPABHIIA OOIICHUS
CO CcTapImIMMHU (TIeIarorTHYeCKMMU PaOOTHUKAMH) U CBEPCTHUKAMU (00YJarOITUMUCS ), TPUHITUIIBI
y4eOHOH TUCIMITIIMHBI U CAMOOPTaHU3aIIH;

MpUBJICYCHNE BHUMAHUSI 00Y4aIOIIUXCS K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypOKax SIBJICHUIA,
opraHu3zanys ux paboThl ¢ HOIy4aeMOi Ha YpOKe COLMAIBHO 3HAYMMOM HH(pOpMaIen —
MHUIMUPOBaHUE ee 00CYK/IeHNUs, BEICKA3bIBaHUS 00yUYaIOUIMMUCS CBOETO MHEHUS 110 €€ TIOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

UCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH cojiep)aHusl y4eOHOT0 MpeMeTa yepes
JEMOHCTPAIHIO 00YUYAIOIIMMCS IPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO IMOBEICHUS, TPOSBICHUS
YeN0BEKOII00US U J0OPOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB LIS YTSHHUSI, 3a/1a4 JIJIs
pereHust, TpOOJIEeMHBIX CUTYalui sl 0OCYKICHHS B KJIacce;

MIPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX ()OpM pabOThI ¢ 00YHAIOIIUMUCS: HHTEIUIEKTYalIbHBIX UTP,
CTUMYJIUPYIOIINX IMO3HABATEIHHYIO0 MOTHBAIMIO O0YJaOLINXCS; TUAAKTHYECKOTO TeaTpa, Te
MOJIyYEHHBIE HA YPOKE 3HAHUS OOBITPHIBAIOTCA B TE€ATPAIbHBIX MOCTAHOBKAX; TUCKYCCUN, KOTOPBIE AAlOT
00y4aroImuMcsi BO3MOXKHOCTh IPUOOPECTH ONBIT BeIEHHUSI KOHCTPYKTHBHOTO JTHAJIOTA; TPYIIIOBOM
paboThl WK paboTHI B Mapax, KOTOPbIE yyaT 00y4aronuxcs KOMaHAHON paboTe U B3aUMOICHCTBHUIO C
OpYTUMHU 00y4aroIUMUCS;

BKJIFOYEHHE B YPOK UTPOBBIX MPOLEAYDP, KOTOPbIE TOMOIatoT NOIeP)KaTh MOTHBALIMIO 00yJaroImuxcs K
MOJTYYCHUIO 3HAHUH, HAJTA)KMBAHUIO TTO3UTUBHBIX MEKIIMYHOCTHBIX OTHOLICHUH B KJIACCE, TOMOTAIOT
YCTaHOBJICHHIO JOOpOXKeIaTeNbHOM aTMoc(hepbl BO BpeMs ypOKa;

opraHu3aiys meQcTsa MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX 00YJAIONINXCS HAJl X HEYCIIEBAIOIIMH
OJTHOKJIACCHUKAMH, JIAIOIIEr0 00yYaroIMUMCsl COLIMAIbHO 3HAUUMBIH OIBIT COTPYAHUYECTBA U B3aUMHOM
MTOMOIIIH;

MHUIMAPOBAHUE U TOJ/IEP’KKa UCCIIeI0BATEIbCKON AEATENbHOCTH 00yJaloIUXCs B paMKax peanu3aliu
VMU WHIUBHUTyaTbHBIX U TPYIIOBBIX UCCIIEIOBATEIBCKIX POESKTOB, TAIONIAE 00yIarOIIUMCS
BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIIeHHs TEOPETUYECKON MPoOIeMbl, HaBBIK
TeHEePUPOBAHUS M 0POPMIICHHSI COOCTBEHHBIX UI€H, HABBIK YBAKUTEIBHOTO OTHOIICHUS K UyKUM HUICSIM,
oopMIIeHHBIM B paboTax Jpyrux UccieaoBaTesel, HaBblK MyOJINYHOTO BBICTYIUIEHUS MepeN
ayAMTOpHEH, apryMEHTHPOBAHUS U OTCTAWBAHUS CBOCH TOUKU 3PCHUS.

IlnannpyemMsble pe3y/ibTaThbl 0OCBOCHUS Y4eOHOro npeamera «MareMaTuka» Ha ypOBHE OCHOBHOI'O
o01iero oopa3oBaHus

OcBoenue yuebHoro npenMera «MaTemaTHka» JOKHO 0O€CHeuMBaTh JOCTUKEHHE Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs CIEAYIONUX JIMYHOCTHBIX, METAlpeIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JINYHOCTHBIE Pe3yJIbTAThI

JInuHOCTHBIE pe3yabTaThl OCBOEHHS IpOorpaMMbl yueOHoro mpeamera «MaremaTHKa»
XapaKTEePU3YIOTCS:

[laTpuoTHYeckoe BOCIUTAHUE: MPOSIBICHUEM HHTEpeca K MPOIUIOMY M HACTOSIEMY POCCUHCKOM
MaTE€MaTHUKHU, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSIM POCCHUMCKHX MAaTeMAaTHUKOB M POCCHICKON
MaTEeMaTHYeCKOH IIKOJIbI, K UCIIOJIB30BAHUIO ATUX JOCTHKEHHUH B IPYTUX HayKax M MPUKIAJAHBIX cepax.

rDa)KI[aHCKOG )41 AYXOBHO-HPABCTBCHHOC BOCIIMTAHUC. T'OTOBHOCTBHIO K BBITIOJTHEHU IO
00s13aHHOCTEH TpakJIaHWHA W peau3allid ero MpaB, MPEACTAaBIEHHEM O MaTeMaTHUYECKUX OCHOBAX
(YHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, NPOLENyp TpakJaHCKOro oOuiecTBa (BBIOOpHI,
ONPOCHl U TIp.); TOTOBHOCTHIO K OOCYKIEHHIO STHYECKHX MpOOJeM, CBSI3aHHBIX C TNPAKTUYECKUM
MNPUMCHCHUCM ,Z[OCTI/DKCHI/II\/'I HAayKH, OCO3HAHHMCM BaXHOCTH MOPAJIbHO-3THYCCKUX [IPUHIUIIOB B
JIESITETbHOCTH YYEHOTO.

TpynoBoe BocnUTaHUE: YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PELICHUU MPAKTHUYECKUX 3a]a4




MaTeMaTHYECKOM HANpaBICHHOCTH, OCO3HAaHHEM BAXHOCTH MAaTeMaTHYeCKOro oOpa3oBaHUS Ha
MPOTSHKEHUH BCEH )KU3HU JJIsl YCTICITHOM MPOPEeCCHOHANTBHON JESTEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH; OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIMBHIYaJIbHOH TPAaeKTOpUU O0Opa3oBaHUSA MU
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI.

DCTeTHYEeCKOe BOCIHTAHUE: CHOCOOHOCTHIO K SMOLMOHAIBHOMY U 3CTETHUYECKOMY BOCIIPHUITHIO
MaTEMaTHYeCKUX OOBEKTOB, 3a/ay, pEIIeHUHN, pacCyXIEeHUH; YMEHHUIO BHUAECTh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOrO NO3HAHMs: OpHEHTAlMed B JESATENbHOCTH HA COBPEMEHHYIO CHCTEMY
HAYYHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOABI U 00IIecTBa,
MMOHMMAaHUEM MaTeMaTU4YeCKOW HayKHU Kak c(epbl YeIOBEUECKOU NIEeATEIbHOCTH, ATAOB €€ pa3BUTHS U
3HAYMMOCTH JUI DPa3BUTHUA LMBWIM3ALMHU; OBJAJCHUEM S3BIKOM MAaTEMAaTHUKH W MaTeMaTHYeCKOM
KYJIbTYPOH KaK CPeJCTBOM MO3HAHHS MHPA; OBJIAJCHHEM MPOCTEHIIMMH HaBbIKAMH HCCIIEI0BATEIbCKOM
JESTeTbHOCTH.

dusuyeckoe BocnuTaHWe, (OPMUPOBAHUE  KYIBTYPbl  3/I0pOBbS M HYMOLUMOHAIBHOTO
OJIaromoNy4dnsi: TOTOBHOCTHIO IMPHUMEHSITh MAaTEeMAaTHYeCKHE 3HAaHUS B MHTEpEcax CBOETO 3I0POBbS,
BeJICHUS 370pOBOro o0pas3a >KM3HU (310pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTAbIXA,
peryisipHasi pu3MUecKass aKTHBHOCTb); C)OPMHPOBAHHOCTHIO HABBIKA pe(IIeKCHH, NMPU3HAHUEM CBOETO
IpaBa Ha OIMKOKY U TAKOTO e MpaBa APYroro 4yeiaoBeka.

OKOJIOTHYECKOe BOCHHUTAHWE: OpHEHTAIlMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUU JUIs
pelieHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY’KaIoIIeH Cpe/ibl, TUIAHUPOBAHMS TOCTYIKOB U OIICHKU MX
BO3MOJKHBIX ~ TIOCJIEJCTBHIA JUIsI OKpYXKAlOIIEeH Cpeapl; OCO3HAHHMEM TJI00AJBHOTO — XapakTepa
HKOJIOTHUECKUX MPOOIEM U MyTEH UX PelIeHHUs.

JIMYHOCTHBIE PE3YIbTATHI, 00ECTICUYNBAIOIINE a/ITANTANNs 00YYATOIIErocs K M3MEHSFOIIUMCS]
YCIIOBUSIM COLMATbHOW U MPUPOTHON CPEJIBI:

- TOTOBHOCTBIO K JCHUCTBUSIM B YCIOBUSIX HEOIPEACIEHHOCTH, TOBBIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEesTeIbHOCTh, B TOM YHCIIE YMEHUE YUUThCA y JIPYTUX JIOJEH,
proOpeTaTh B COBMECTHOM JESTETLHOCTH HOBBIE 3HAHMUSI, HABBIKM M KOMIIETEHIIH U3 OTIBITA APYTHX;

- HEOOXOJMMOCThbIO B ()OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHcie (OPMYJIUPOBATH HJEH, MOHATHS,
TUIOTE36l 00 OOBEKTaX M SIBJICHHUAX, B TOM 4YHCIE paHee HE HM3BECTHBIX, OCO3HABATh JEPHUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

- CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYAIIHIO KaK BBI30OB,
TpeOyIOLMil KOHTPMEp, KOPPEKTUPOBaTh NPUHMMAEMble pELICHHUS W ACUCTBUS, (OPMYIHPOBaTh M
OLIEHUBATh PHCKH U TIOCIEACTBUS, JOPMHPOBATH

MeTtanpeamMeTHble pe3yJabTaThl

MeramnpeqMeTHbIe pe3ysbTaThl OCBOCHHUS MporpaMMbl ydeOHOro mpeamera «MareMaTHKay
XapaKTepU3yloTCs OBJAJECHUEM YHHMBEPCAJIbHBIMU I103HABATEIbHBIMU JEHCTBUAMH, YHHBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSMHU ¥ YHUBEPCATLHBIMHU PETYJIATUBHBIMU JICHCTBHUSIMH.

1) Vuusepcanvuvie noszmasamenvhvle Oeticmeus 00eCeUNBAOT (OPMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX TIPOIIECCOB OOydYarommxcss (OCBOGHHE METOJOB TIO3HAHHUS OKPYXKAIOMIET0 MHPa;
NPUMEHEHHE JIOTUIECKHX, CCIIEIOBATEILCKUX OIepali, yMEeHHe padoTaTh ¢ HHpopMarueii).

ba3oBbie TOTMYECKHE ICUCTBHUS:

- BBUBJIATH M XapaKTepPH30BaTh CYIIECTBEHHbIE INPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXy TOHATUSIMH; POPMYIMPOBATH ONPEACICHHS TOHITHH; YCTAHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS I 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

- BOCIPUHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBHIBATE CYKIACHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIBHEIC,
€IMHUYHBIE, YaCTHBIE U OOIIKE; YCIOBHBIE;

- BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpeunsi B (DakTax, JaHHBIX,
HAOMIOACHUSAX M YTBEPXKAEHUSX; IMpe/laraTb KpUTEpUU JJs BBISABICHHS 3aKOHOMEpPHOCTEH U
MPOTUBOPEUUI;

- JIenaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKIIOUEHUH 110 aHAJIOTUH;

- pa3dupaTb JOKa3aTeIbCTBA MATEMaTHYECKUX YTBEPXKIEHHUH (IIpsMble U OT MPOTHBHOIO), MPOBOIUTH
CaMOCTOSITENIbHO HECIIOJKHBIE J10Ka3aTeabCTBA MaTeMaTUYecKuxX (haKTOB, BBICTpaMBaTh apryMEHTAIUIO,
MPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

- BBIOMpATh CIOCO0 pelIeHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBPKO BapHAHTOB PEIICHUS, BRHIOUPATH
HaunboJee MOAXOIAMHNN C yUETOM CAMOCTOSITENILHO BIJICIIEHHBIX KPUTEPHUEB).




ba3oBble HcClIeN0BaTENBCKUE NEUCTBUSA:
- HCIOJIBb30BaTh BOMPOCHI KaK MCCIEI0BATENIbCKUN MHCTPYMEHT IMO3HaHUS; (OPMYIHMPOBATH BOIPOCHI,
bukcupyomye TPOTUBOpEUYHe, MpPoOJIeMy, CaMOCTOSTEIILHO YyCTaHABIMBATH HCKOMOE U JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;
- TPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIOXKHBIH JKCIIEPUMEHT, HEOOJbIIOe
HCCIIEIOBaHNE 10 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oO0beKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOOM;
- CaMOCTOSITENbHO (POPMYIUPOBATh OOOOIICHHS U BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
WCCIICIOBAHMS, OIICHUBATH IOCTOBEPHOCTh MOJMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIICHNUI;
- IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MPEANOIO0KEHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pabota ¢ nuadbopmanmei:
- BBISBIISTH HEOCTATOYHOCTh W W30OBITOYHOCTH MH(OpPMAIMU, NAHHBIX, HEOOXOAUMBIX JI PEUICHUS
3a/1auu;
- BEIOMpaTh, aHATM3UPOBATH, CHCTEMATU3HPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3TMYHBIX BHIOB
1 (hopM IpeCTaBICHNUS;
- BeIOMpaTh (opMy TpEICTaBICHHUS WHPOPMAIMU W WJUTFOCTPUPOBATH pEIIaeMbIe 3aJadyd CXEMaMH,
auarpaMMaMu, HHOM rpadukoii 1 MX KOMOMHALIMSIMY,
- OLCHMBAaTh HAAEKHOCTL HMHGDOPMAMM 1O  KPUTEPHSIM, TPEIJIOKCHHBIM — YUUTEJIEM WA
chOpMyITUPOBAHHBIM CAMOCTOATEIBHO.

2) VHnusepcanvhvle KoOMMYHUKamueHvle — Oelicmeusi  00CCIIEUYUBAIOT  C(HOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 0OYUYaOIIUXCS.

Oo6ueHue:
- BOCIIPUHUMAThH U (DOPMYIHUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSMH U LIENSMU OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MHCHbMCHHBIX TEKCTaX, J1aBaTh MOSICHCHUS
0 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOMYYEHHBIN Pe3yIbTarT;
- B X0/¢ OOCYXKJCHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbI, MPOOIEMBI, perracMoi
3a/lauM, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TMOWCK PELICHHs; COIMOCTABISAThH CBOM CYXIEHHUS C
CYXKJCHHSIMH JIPYTHMX YYaCTHUKOB JHAJNOra, OOHApYXXWBaTh pA3JIMYUE M CXOJCTBO TO3UIIHH; B
KOPpPEeKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
- IPEJICTABIISATh PE3yJIbTAThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIICIOBAHMUS, IPOCKTA; CAMOCTOSTEIIEHO
BBIOMpATh popMaT BBICTYIUICHUS C YIETOM 3a7a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyIHUYECTBO:
- MIOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUAYAIbHON pabOThI MpHU pPElIeHUU
y4eOHBIX MAaTEMaTHYeCKUX 3aj7ad; TMPUHUMATh I[eJh COBMECTHOH JEATCIBHOCTH, IUTAHUPOBATH
OpraHM3aIMI0 COBMECTHOW palOTHI, paclpeaensaTh BUIbl padoT, T0TOBapUBATHCs, 00CYXKIaTh MpoIecc 1
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;
- y4acTBOBaTh B TPYMIOBBLIX (hopmax paboThl (0OCYkIeHUs, OOMEH MHEHHMSIMH, MO3TOBBIE IITYPMBI U
Jp.);
- BBITMIOJIHATH CBOIO YacTh PaOOTHI M KOOPIWHUPOBATH CBOM JEHCTBHUS C JIPYTUMH UYJICHAMH KOMaHJIBI;
OIICHWBATh KAa4eCTBO CBOETO BKJIQJa B OOMMUH MPOAYKT IO KPHUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

3) Vuusepcanvnvle pecynsmuenvie Oeticmeus 00eCTCUUBAOT (HOPMHPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranu3anusi:
- CaMOCTOSATEIHHO COCTABISATH IIaH, AITOPUTM PEUICHHS 3aqadd (WIH €ro 4acTh), BBIOMpPATh CIOCOO
pelieHruss ¢ y4ETOM HWMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HH(OPMAITHH.

CaMOKOHTpOJIb:
- BJIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIlecca U pe3yabTaTa peluieHUs] MaTeMaTHIeCKON
3a/1auu;
- IPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUH 3319, BHOCUTh KOPPEKTUBHI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, HAACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;
- OIICHMBATh COOTBETCTBUE pe3yJbTaTa ACSITEILHOCTH TMOCTABICHHOW e W YCIOBHUSAM, OOBSCHATH
MPUYMHBI TOCTHXKEHUS WM HE JOCTHXKEHUS I1IeJ, HAXOIUTh OLIMOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.




IIpenmeTHble pe3yJIbTaThl

[IpeameTHbie pe3ynbTaThl OCBOeHUs [IpuMmepHON paboueld mporpaMMbl 10 MAaTEMaTHKE
MPEJCTaBIICHBI M0 TofaM 00y4eHUs B CICAYIOIUX pa3zesax MporpaMMbl B paMKax OTIEIIbHBIX KypCOB: B
5-6 kmaccax — Kypca «Marematukay, B 7-9 Kilaccax — KypcoB «Anrebpa», «['eomerpusy,
«BeposTHOCTB U CTaTUCTUKAY.

Pa3Butre mornueckux mpeacTaBiICHUN W HABBIKOB JIOTMYECKOTO MBIIUICHUS OCYIIECTBIISIETCS Ha
OPOTSDKEHUH BCEX JIeT OOydeHHss B OCHOBHOW IIKOJE B paMKaX BCEX HA3BaHHBIX KYpPCOB.
[Ipeanonaraercsi, 4TO BBITYCKHHUK OCHOBHOM WIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHWUS M OTPULIAHMS
BBICKA3bIBAaHUM, pACIIO3HABaTh MCTUHHBIE M JIOXKHBIE BbICKA3bIBaHUS, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPBI, OBJIAJICET MOHATUSAMHU: OIPEACIICHUE, aKCHOMa, TEOpeMa, J10Ka3aTeIbCTBO M HAYYUTCS
MCIOJIB30BATh UX MPHU BHIIOJHEHUN YYEOHBIX U BHEYUEOHBIX 3a/1a4.

IIpumepHasi pabouasi nporpaMmma y4eoHoro kypca «MaremaTukay. 5-6 Kjiaccol
enn u3ydyenus: yaeGHOro Kypca

[IpropuTeTHBIME LIETAMU O0yUEHUSI MaTeMaTUKe B 5-6 Kilaccax sSIBIISIOTCSA:

- MpOJODKEHWE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH  (YMCIIO, BEIMYMHA,
reoMeTpuyeckas ¢Gurypa), o0eCreurnBaOIIUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMAaTHYECKOTO
00pa3oBaHMs 00YJaIOLIIXCS;

- Ppa3BUTHE HHTEIUIEKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OO0yYarommxcsi, I03HaBaTEIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUHN, UHTEpPECA K U3YUEHUIO MaTEMaTUKH;

- Mo/IBeJIeHUEe O0YYaroIMXCs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MAaTeMAaTUKH U
OKpY>KaIOILEro MUpa;

- ¢dopmupoBanne (PyHKIMOHAIBHONH MaTeMaTH4YeCKOW TPAMOTHOCTH: YMEHHS  paclo3HaBaTh
MaTeMaTHUYeCKUe OOBEKThl B PEAIbHBIX JKMU3HEHHBIX CUTYalUsX, IPUMEHATH OCBOEHHBIE YMEHUS IS
peuieHus: MPakTUKO-OPUEHTUPOBAHHBIX 33/]1a4, HHTEPIIPETUPOBATH MOJYUYEHHBIE PE3YJIbTATHl U OLICHUBATh
UX Ha COOTBETCTBUE MPAKTUYECKON CUTYALIUH.

OCHOBHBIE JIMHUM COJEpKaHUS Kypca MaTeMaTuku B 5-6 kiaccax - apudmerudeckas u
reoMeTpuyecKasi, KOTOpble pa3BUBAIOTCS MapajliebHO, KaXaasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM,
OJIHAaKO, HE HE3aBHCHMO OJIHa OT APYrOi, a B TECHOM KOHTAaKT€ ¥ B3aUMOJIECHCTBUU.

Taxxke B Kypce MPOUCXOIUT 3HAKOMCTBO C JIEMEHTaMU areOpbl ¥ ONMKUCATEIbHOW CTATUCTUKH.

N3yuenne apumeTnyeckoro mMarepuaiga HaYMHAETCS CO CUCTEMAaTHU3alluy U Pa3BUTHUS 3HAHHUH O
HaTypaJbHBIX YHUCJIAaX, TIOJIYYEHHbIX B HaydaJbHOM 1mikoje. [Ipm 53TOM COBepIIEHCTBOBaHUE
BBIUUCIIUTENIEHOW TEXHUKU U (POPMUPOBAHHE HOBBIX TEOPETHUECKHUX 3HAHUN COYETAeTCs C pa3BUTHEM
BBIUHCIIUTENILHON KYJIbTYphl, B YaCTHOCTU C OOYy4YEHHMEM INPOCTEHIINM HpuéMaM MPUKUAKUA U OLIEHKU
pE3YJIBTaTOB BBIYMCIICHUHN. M3yueHne HaTypajabHBIX YMCEN MPOJOJDKAETCS B 6 Kilacce 3HAKOMCTBOM C
HaYaJIbHBIMU MTOHATUSIMH TEOPUHU JETUMOCTH.

Jlpyroii KpymHbIi OJIOK B cofepKaHUU apH(PMeTHUecKoi IMHUU 3T0 Apodbu. Havamo uzyueHus
OOBIKHOBEHHBIX U JIECATUYHBIX IpoOeil OTHECeHO K 5 Kilaccy. DTO MEpBBIA ATal B OCBOEHUU JIpoOeii,
KOI'Zla TPOMCXOAMUT 3HAKOMCTBO C OCHOBHBIMH HJAESIMM, NOHATHAMH TeMbl. IIpum 3TOM paccMmoTpeHue
OOBIKHOBEHHBIX Jpo0ei B TIOJHOM OO0BEME TMPEANIECTBYET H3YyUYCHUIO JECATUYHBIX JpoOel, dUTo
11eJ1IecO00pa3HO € TOYKH 3PEHUS JIOTUKU HM3JI0KEHUS YMCIOBOW JIMHMM, KOT/Ia NpaBWia JEHCTBUM ¢
JECSITUUYHBIMH  JIPOOSIMU MO>KHO OOOCHOBAThH YK€ M3BECTHBIMU aJITOPUTMaMU BBITIOJHEHUS AEUCTBUN C
OOBIKHOBEHHBIMH JpOOSMHU. 3HAKOMCTBO C JECATUYHBIMH JpOOSMHU PpACIIUPUT BO3MOXKHOCTU JIJISt
MOHUMaHUs OOYyYaIOUIMMHCS MPHUKIAJHOTO NPUMEHEHUsS HOBOM 3alluCH MpU HU3YYEHUU JPYTUX
MPEMETOB M MPH MPAKTHUECKOM HCHOIb30BaHuu. K 6 Kitaccy OTHECEH BTOPOI 3Tan B U3y4eHUHU Ipobei,
/i€ MPOMCXOAUT COBEPILIEHCTBOBAHNE HABBIKOB CPaBHEHUS U MpeoOpa3oBaHus JpoOeil, 0CBOEHHE HOBBIX
BBIYHCIIUTENBHBIX aITOPUTMOB, OTTAYMBAHNE TEXHUKU BBIYHUCIICHH, B TOM YHCJI€ 3HAYEHUI BBIPAXKEHUH,
COJep’KallMX U OOBIKHOBEHHbIE, W JECATUYHBIE JpOOM, YCTAaHOBJEHHE CBSI3€H MEXIy HUMHU,
paccMoTpeHHe TMpUEMOB peIIeHUs 3ajJad Ha JIpobu. B Hawame 6 kiacca MPOMCXOAUT 3HAKOMCTBO C
MOHSATUEM ITPOLICHTA.

OCOOECHHOCTBIO U3YYEHUS TTOJIO0KHUTEIbHBIX U OTPULATEIBHBIX YUCET SIBJISETCS TO, UTO OHH TaKXKe
MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane uzydeHus: TeMsl «llooxuTenbHbie u
OTpULaTeNbHbIE YHClIa» BblAensdeTcs noarema «llenble udmcna», B paMkax KOTOPOM 3HAKOMCTBO C
OTPULIATENIbHBIMU YHMCJIAMH W JEHUCTBUSMH C TOJOXHUTEIbHBIMA W OTPULIATEIHBIMU YHUCIIAMH
IIPOUCXOJUT HAa OCHOBE COAEPKATENBHOI0 NOIX04a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IT03HAKOMUTh
y4aIIUXCs MPAKTUYECKH CO BCEMH OCHOBHBIMHU IOHATHUSMH TEMBI, B TOM YHUCIIE U C IIPaBUJIaMH 3HAKOB
IIPU BHITIOJHEHUH apu(pMETUYECKUX JecTBUi. 3yueHne paunoHalbHBIX YHCET Ha 3TOM HE 3aKOHYUTCS,



a OyZer mNpONOKEHO B Kypce anreOpbl 7 Kiacca, YTO CTAaHET CIEAYIOUIMM MPOXOAOM BCeX
IPUHIUIHAIBHBIX BOIIPOCOB, TEM CAMBIM Pa3J/ieIeHUue TPYAHOCTEH 00JierdyaeT BOCIPUATHE MaTepuaia, a
pacripesielieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpu oOyueHUM pelIeHUI0 TEKCTOBBIX 3ajad B 5-6 Kiaccax HCHOJIB3YIOTCA apu(MeThdeckue
npuéMmsbl perieHus. TeKCTOBbIE 3a/auM, peliaeMmble MPHU OTPAOOTKE BBIYHUCIMTENBHBIX HAaBBIKOB B 5-6
KJIaccax, pacCMaTpUBAIOTCS 3a1a4M CICAYIOIUX BHUIOB: 3a/1a4M HA IB)KEHHUE, HA YaCTH, HA IIOKYIIKH, HA
paboTy 1 MPOU3BOAUTENHLHOCTD, HAa MPOIEHTHI, HA OTHOLIEHUS U Tpornopuuu. Kpome Toro, o0y4arommuecs
3HAKOMSATCS C NpUEMaMH pelIeHHs 3ajad 1epeOopoM BO3MOXKHBIX BapHaHTOB, y4arcsi paboTaTh C
uHpopManuen, MpeacTaBIeHHON B popMe TaOIHIl UK TUarpaMM.

B Ilpumepnoil paboueil mnporpamme MpeaIycMOTPEHO (OPMHUPOBAHUE MPOINEAECBTUYECKUX
anreOpanvyeckux MpeAcTaBiIeHUl. bBykBa Kak CHUMBOJI HEKOTOPOrO 4HCiIa B 3aBUCUMOCTH OT
MaTEMaTHYECKOr0 KOHTEKCTa BBOAMTCS INOCTENEHHO. DyKBEHHas CHMBOJIMKAa HIMPOKO HCIOJIb3YeTCH,
IpeXae BCEero, Ui 3alUCH OOUIMX YTBEPXKACHUH M MpPEUIOKEHUH, (opMysd, B YaCTHOCTH JUIS
BBIYHCJICHUS T€OMETPUUECKHUX BEIMYNH, B KAYECTBE «3aMECTUTEII» YUCIIA.

B kypce «Marematuku» 5-6 KiaccoB INpejacTaBieHa HarjsiHas T€OMETpus, HalpaBlieHHas Ha
pa3BUTHE OOpPATHOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOI'O BOOOpPAKEHUs, M300pa3UTENbHBIX YMEHHUH. OTO
BaXHBIN 3Tall B U3yYEHUU I'€OMETPUM, KOTOPBII OCYILECTBISETCS HA HAIJIsJHO-TIPAKTUYECKOM YPOBHE,
OIMPAETCs Ha HAIJIAHO-00pa3Hoe MblluIeHHe oOyuaronmxcs. bosbiias poiab OTBOAUTCS MPAKTHUECKOM
NESTEIbHOCTH,  OMBITY,  JOKCHEPUMEHTY, MojenupoBaHuto. OOygarommecs  3HAKOMSTCS €
reOMETPUUECKUMH (UrypamMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(UTYpalusimy,
ydarcs H300pakaTb WX Ha HEJIMHOBAHHOM W KieTryaTod Oymare, paccMaTpuBalOT UX IPOCTEHIINE
cBolicTBa. B mpouecce u3yyeHHs HarysigHONM TE€OMETPUM 3HAHUS, MOJy4YEeHHbIe OOy4aroIIMMHUCS B
HA4yaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

Cormacno yueObHOMY TUIaHy B 5-6 Kiaccax U3ydaeTcs HWHTETPUPOBAHHBIA —IpEIMET
«MaremaTiKa», KOTOpbIH BKIIIOYaeT apu(pMeTHUYeCKUi MaTepuall U HarJSAHYI0 T€OMETPHIO, a TaKxkKe
MIPOIEEBTUUECKHUE CBEJICHUS U3 aJIreOphl, 2JIEMEHTHI JJOTUKU U Hayala ONUCAaTeIbHOW CTATUCTUKH.

VY4eOHblil MIaH Ha U3y4YE€HUE MAaTEMAaTUKU B 5-6 Kjlaccax OTBOJUT HE MEHee 5 yd4eOHBIX 4acoB B
HEZIEJI0 B T€YEHHE KaXKJ0ro roja o0yueHusi, Bcero He MeHee 340 yueOHBIX 4acoB.

COJAEPKAHUE YYEBHOT O KYPCA (1o rogam o0y4eHus)

S KJ1acc

HatypanbHble uncna u Hyiab

Hatypanbnoe uncno. Psn Hatypanbabix uncen. Yucno 0. M300paxeHne HaTypaabHBIX YHCEN TOUYKaMU Ha
KOOPJIMHATHOM (YHCIIOBO#) MPSAMOIA.

[lo3unmonHas cucrema cuMcieHus. PuMmckas Hymepauus Kak IpUMEp HENO3UIMOHHON CHCTEMBbI
cuncieHus. [lecsTuuHas cucTreMa CUMCIEHUs.

CpaBHeHHE HATypaJbHBIX 4YHCEJ, CpPaBHEHHE HATypaJbHbIX uucesn ¢ HyléM. CrnocoObl CpaBHEHUS.
OxpyriieHne HaTypaJIbHbBIX YUCEIL.

CrnosxeHue HaTypalbHBIX YHCEN; CBOWCTBO HYJIS IPU CIOKEHUU. BrluuTanue kak neiictBue, oOpaTHoe
CII0)KEHMIO. Y MHO)KEHHE HaTypaJIbHbIX YUCEIl; CBOMCTBA HYJISI U €UHULBI TP YMHOKEHUU. JleneHue kak
neicTBre, 00paTHOe YMHOXKEHNI0. KOMITOHEHTHI IeHCTBUMN, CBSI3h MexAy HUMU. [IpoBepka pesynbrara
apupmeTnyeckoro jaerctBus. llepemecTUTeNTbHOE M cOYETaTEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U
YMHOKEHUS, paCIpeIeIUTETbHOE CBONCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB /17151 0003HAUEHHSI HEM3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOWCTB apU(pMeTHUECKuX
JNENUCTBUM.

JlenuTenu W KpaTHbIE 4HCIIA, Pa3jioKeHHEe Ha MHoOuTend. [Ipocteie u cocraBHble uMcina. lIpusnaku
nenuMocTtd Ha 2, 5, 10, 3, 9./leneHne ¢ ocTaTKOM.

CreneHsp ¢ HaTypalbHBIX ITOKa3aTeaeM. 3alluCh YACIA B BUJI€ CYMMBI pa3psiIHBIX ClIaracMbIX.

UucnoBoe BbIpakeHHe. BoluncieHne 3HaueHNi YMCITOBBIX BBIPAKEHU; TOPSAJOK BHIIIOJIHEHUS IEUCTBUM.
Hcnonp30BaHne Mpy BBIYUCIECHUAX IEPEMECTUTEIBLHOIO U COYETATENBHOIO CBOMCTB (3aKOHOB) CIOKEHUS
Y YMHO>KECHHS, PACIIPEAEIUTEIBHOIO CBOMCTBA YMHOKEHHUS.

HpoOu

[IpencraBnenue o npodu kKak crocode 3amucu yacTu BemnuuHbl. OOBIKHOBEHHBIE pobu. [TpaBuiabHbBIC 1
HenpaBuwiIbHbIe ApoOu. CMemnanHas apoOb; MpeiCcTaBlIeHHE CMEIIaHHOW IpoOHM B BUAE HEMPABUILHON
IpoOu M BBIIECTICHUE IIEJION YacTH YHWCia W3 HENmpaBWIbHON npoOu. M3o0paxeHnue npobell TouykamMu Ha
yucaoBoil npsimoii. OcHoBHOE cBoiicTBO npobu. Cokpamenue apoOeii. IlpuBenenue npodbu Kk HOBOMY



3HameHareno. CpaBHeHHE IPOOEH.

CnoxxeHre © BBIYMTaHUE JpoOeil. YMHOXKEHHE M JeleHHe JpoOei; B3auMHO-00paTHBIE IPOOH.
HaxoxaeHue 4acTu 1enoro 1 1eJIoro 1Mo €ro 4acTy.

Jlecsatuunas 3anuch npoOei. [IpencraBienne necaTuuHol ApoOH B BUAEC OOBIKHOBEHHOM. M300paxeHune
JECATUYHBIX APoOEi TOukaMu Ha YUCIOBOM mpsiMoil. CpaBHEHHE AECATUUHBIX IPOOCH.

Apudmernueckue 1eHCTBUS ¢ AECATUUHBIMU Apo0siMu. OKpyrieHHe JeCITUYHbIX ApoOeil.

Pemrenne TekcTOBBIX 3a1a4

Pemienue TekcTOBBIX 3a7ay apupMeTHUecKuM criocodoM. Pemienue sorndeckux 3anay. Pemenue 3anau
nepebopoM BCeX BO3MOXKHBIX BapUaHTOB. VICIIob30BaHNEe IPU PELICHNH 3a/1a4 TaOJIHI] U CXEM.

Pemenne 3agau, comepKaliux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIMYHMHBI: CKOPOCTb, BPEMs, PACCTOSHUE;
LIEHa, KOJIMYECTBO, CTOMMOCTb. ENMHHUIIBI M3MEpEHMs: Macchl, 00bEMa, LIEHBI; PACCTOSHMS, BPEMEHH,
cKopocTH. CBS3b MEXAY €IMHULIAMU U3MEPEHMSI KaKI0M BEINYMHBI.

Pemienue 0CHOBHBIX 3a/1a4 Ha APOOH.

IIpencraBneHue AaHHBIX B BUJE TaOJIUL, CTOJIOYATHIX AUArPAMM.

Harmsnnas reomerpus

Harnsnnele npeacraBieHus o (Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, yroj, JoMaHas,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTo0iI. IIpsiMo#1, OCTpBIN, TYNIOW U pa3BEPHYTHIN YIJIBL.

JUinHa oOTpe3Kka, METpPUYECKHE €AVHMIBI UIMHBL. JIMHA JIOMaHOW, NEPUMETP MHOIOYTOJIBHHKA.
W3mepenue 1 NocTpoeHue yrioB ¢ HOMOUIbIO TPAHCIIOPTUPA.

Harnsnnele npeacraBieHuss o ¢(urypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK; HPSMOYTOJIBHUK, KBaJpar;
TPEYTOJILHUK, O PaBEHCTBE (DUTYD.

N300paxxenue ¢uryp, B ToM uucie Ha kieryatoil Oymare. [loctpoenue koHdurypanuii u3 yvacteit
IPSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW U KjeTyaToi Oymare. Vcnonb3oBaHue CBOMCTB CTOPOH U YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomanp NpsMOYrojpHUKA U MHOIOYTOJIBHUKOB, COCTaBJIEHHBIX M3 IMPSMOYTOJIBLHUKOB, B TOM 4YHCIIE
¢buryp, n300paxxE€HHBIX Ha KiIeTyaToil Oymare. EXUHUIBI ©3MepeHUs MII0IIA M.

Harnsigaele mpenctaBieHHs O IPOCTPAHCTBEHHBIX (DUIypax: MPsIMOYTOJIbHBIN Mapajienenunen, Kyo,
MHOT'OTPaHHUKH.

N300paxenune npocTeimnx MHOTOrpaHHUKOB. Pa3BépTku kyOa u napamienenunena. Co3nanue Mozenen
MHOT'OI'PaHHHUKOB (M3 OyMaru, mpoBOJIOKH, TUNIACTUIIMHA U JIp. ).

OO6BEM PSIMOYTOJIBHOTO Napasuieenunena, kyoa. Enunune namepenus oobéma.

6 kyacc

HarypanbHble uncia

Apudmernyeckue JEHCTBHS C MHOTO3HAYHBIMH HATYpaJbHBIMM 4YHcIaMH. YHCIOBBIE BbIpaXKEHUS,
MOPSAZIOK JEHCTBUM, HCIIONIb30BaHUE CKOOOK. Vcnonb3oBaHue MpU BBIYMCIECHUSAX NEPEMECTUTENLHOTO U
COUETATEIBPHOIO CBOMCTB CIIO)KEHHS W YMHOXKEHHUS, PacCIpEIelIUTEIbHOIO CBOMCTBA YMHOMKEHUS.
OxpyrieHne HaTypaJIbHbBIX YHCEIL.

JlenuTenu U KpacHbIE Yuclia; HauOOMBIINKA OOIIMI AETUTENh U HaMMEHbIIee oo01ee KpatHoe. JleaumocThb
CYMMBI U ITpou3BeieHusl. JleTeHue ¢ OCTaTKOM.

HpoGu

OObIKHOBEHHAas 1poOb, OCHOBHOE CBOMCTBO JIpoOH, cokpalieHue apodeii. CpaBHEHHE U YHOPSAIOYNBaHUE
npoOeii. Perenue 3aau Ha HAXO0XKJICHUE YAaCTH OT IIEJIOT0 U LEJOTo Mo ero yactu. J[pobHoe uncio kak
pesynbTaT AeneHus. [IpencraBnenue necATUYHOW ApoOH B BUIE OOBIKHOBEHHOM IpOoOU U BO3MOXKHOCTH
NpeJCTaBIeHNUs OOBIKHOBEHHOM JIpoOU B BUJIE JECITUYHOM. JlecaTHuHbIEe ApoOU U METpUYecKas CUucTeMa
Mep. ApudmeTrueckue IeCTBUS U YUCIOBbIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECATUYHBIMH JIPOOSMHU.
OtHomenue. JleneHue B JaHHOM OTHOUIEHMH. Macmtab, npornopuus. [IpuMeHneHue mponopuuu mpu
pelIeHny 3a1au.

ITonsatue mpoueHTa. BeruncineHnue mpoueHTa OT BEIWYMHBI M BEJIMYMHBI 10 €€ MpOLEHTY. BeipakeHue
IIPOLIEHTOB JIECATUYHBIMH Ipo0sMu. Pemenue 3anay Ha NpoOLEHTHl. BelpakeHHe OTHOIIEHUS BEJIMYUH B
IIPOLIEHTAX.

[TosoxuTEnBHBIE U OTPULIATEIBHBIC YHCIIA

IlonoxxurenbHple W oOTpULATENbHble uucna. Lleasle uyncna. Moaynb umcia, TeoMeTpudecKas
WHTEpIpeTauss Monayist uucia. M3o0paxeHue ducel Ha KOOpAWHATHOW mpsiMoi. YmcioBbie
npoMexxyTku. CpaBHeHHE 4Hceld. ApUPMETHYECKUE IeHCTBUS C TOJIOKHUTEIBHBIMA U OTPULATEIbHBIMU
YHCIIAMU.

[IpsiMmoyrosibpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKHM Ha IJIOCKOCTH, abcuucca H



opauHata. [loctpoenue Touek u puryp Ha KOOpAMHATHON TIIOCKOCTH.
bykBeHHBIE BBIpa)KECHHUS
[Ipumenenne OyKB JJii 3allUCHM  MaTeMaTHYECKUX BBIpAXEHUH ©  mpemioxeHuil. CBoicTBa
apupMeTHyecKuX JeHCTBUNA. BykBeHHBIE BbIpaXXEHUS M YUCIIOBbIE MOACTAaHOBKH. ByKBEHHbIE paBEHCTBA,
HAXO0XKJICHUE HEM3BECTHOTO KOMIOHEHTA. DOopMyIibL; (hOpMyITbl IEpUMETPA | IUIOMIAH MPSIMOYTOJIbHHKA,
KBaJpara, 00bEMa napasiesnenumnesna u Kyoa.
Pemrenne TekcTOBBIX 3a1a4
Pemienue TekcTOBBIX 3a7ay apupMeTHUecKuM criocodoM. Pemienue sorndeckux 3anay. Pemenue 3anau
nepebopoM BCeX BO3MOXKHBIX BapUAHTOB.
Pemenne 3agau, comepkalux 3aBUCHUMOCTH, CBSI3bIBAIOLIMX BEJIMYMHBI: CKOPOCTb, BPEMs, PACCTOSHHUE;
1[€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOJUTENBHOCTh, BpeMs, 00BEM paboThl. EnuHuIsl m3MepeHus:
MAaccChl, CTOUMOCTH; PacCTOSHHs, BPEMEHH, CKOpPOCTU. CBA3b MEXIy €AVWHHULIAMU H3MEPEHHSA KaXIO0u
BEJIMYMHBI.
Pemenne 3agay, CBA3aHHBIX C OTHOLICHHEM, NPONOPLMOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMU; PEIICHHE
OCHOBHBIX 33/1a4 Ha Jpodu u mporeHTsl. OLeHKa W MPUKUAKA, OKpyriieHue pesynbrata. CocraBieHue
OyKBEHHBIX BBIpa)KE€HHI 110 ycioBuIo 3a1auu. [IpeacraBienne JaHHBIX ¢ HOMOILBIO TAOJIUI] M 1UATrPaMM.
Crosibuatple [uarpaMMbl: YTEHHE U TOCTpOEHUE. UTEHHE KPYTOBBIX JUarpamM.
Harnsgnas reomerpus
Harnsigaele npencraBineHust o Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK, Jyd, YroJi, JOMaHasd,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.
B3aumHoe pacrnosniokeHue IBYX MPSMBIX Ha IIOCKOCTH, MapajljiesIbHbIE NpPSIMblE, NEPIEHIUKYIISPHBIE
npsmble. M3MepeHue paccTOsIHUI: MEXAy ABYMs TOYKaMH, OT TOYKHM A0 NPSIMOM; JJWHA MaplpyTa Ha
KBaJPAaTHOM CETKE.
W3mepenue U mOCTPOEHUE YIVIOB C IIOMOULIbIO TPAHCIOPTUPA. BUABI TPEyroNbHUKOB: OCTPOYTOJIBHBIM,
IPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN; pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUNU. UeThIpEXYroJIbHUK, IPUMEPHI
YETBIPEXYTOJBHUKOB. [IpAMOYronpHUK, KBagparT: UCIOIb30BAaHUE CBOICTB CTOPOH, YIJVIOB, TUAroHajeH.
N300paxeHne reomeTpuiyeckux (pUryp Ha HeIMHOBAaHHOW Oymare ¢ UCMOJIb30BaHUEM LIUPKYIIs, TUHEHKH,
yrojbHHKa, Tpancnoptupa. Iloctpoenus Ha kieTdyaToi Oymare.
[lepumerp MHoroyronbHuka. lloHdaTtne mmom@aaun (QUrypbl; €IWHULBl U3MEPEHMs  IUIOLIaH.
[TpubnuxénHoe u3MepeHue Imiomaad (uryp, B TOM 4YMCiIe Ha KBajapaTHOM cerke. [IpubmmxéHHOE
U3MEpEeHUE JITMHBI OKPYKHOCTH, IJIOIIAAN Kpyra.
CummeTpus: eHTpaibHas, OceBasl U 3epKajibHasi cCUMMeTpuH. [locTpoeHne CHUMMETPUUHBIX QUTYD.
Harnsigaeie npencTaBieHusl O IPOCTPAaHCTBEHHBIX (UIypax: Hapajienenunesn, Ky0, npusma, nupamMmusia,
KOHYC, ILWIMHAp, map u cdepa. M3o0pakeHne mnpocTpaHcTBeHHBIX ¢uryp. IIpumepsl pa3BEépTok
MHOTOTPaHHUKOB, LMJIMHApAa U KoHyca. Co3gaHue Mojenedl MpOCTpaHCTBEHHBIX ¢uryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JP.)
[Tonsitne 06bE€Ma; eMMHUIIBI U3MEPEHHS 00BEMaA. OOBEM MPSIMOYTOILHOTO Napajlieenuneaa, Kyoa.
IiianupyemMsle npeMeTHbIE Pe3yJbTAaThl 0CBOEHUsI MPUMEPHOIi padoyeii mporpaMmsl Kypca (1o
roiaM o0y4eHus )

OcBoenne yuebOHOro kypca «Marematnka» B 5 6 KiaccaXx OCHOBHOM IIKOJBI JIOJDKHO
o0ecrieunBaTh JOCTUKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:
SKJ1acc

Yucna u evluucnenus
[ToHuMaTh W TPaBUIBHO YHOTPEOJATH TEPMUHBI, CBS3aHHbIE C HATypaJIbHBIMH  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.
CpaBHMBATh U YHIOPSA0UYMBATH HATYpalIbHbIE YUCIIA, CPABHUBATDH B MMPOCTEHIINX CITydasx OOBIKHOBEHHBIE
Ipo0Ou, TECSITUIHBIC APOOH.
CoOTHOCUTh TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) MpsIMOM C COOTBETCTBYIOIIUM € YHCIOM H
n300pakaTh HATYpaJIbHBIC YMCJIA TOYKAMH Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMOM.
BeimonuaTe apupmeTnyeckue IeMcTBUS C HAaTypallbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH JPOOSIMH B
MPOCTEUIIINX CIyJasiX.
BbINONMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BHIUYUCICHUN.
OxpyrATh HaTypajabHBIC YHUCIIA.
Pemnrenue TekcTOBBIX 3a1a4
Pemate TekcTOBBIE 3a7auM apU(PMETUYECKHM CIOCOOOM M C IOMOULIbI0 OPraHM30BAHHOTO KOHEYHOTO
nepedopa BCeX BO3MOXKHBIX BapHUAHTOB.



Pemate 3amauu, copepskamue 3aBUCUMOCTH, CBS3bIBAIOLINE BEIUYMHBL: CKOPOCTb, BPEMsl, PACCTOSIHUE;
LIEHA, KOJIMYECTBO, CTOUMOCTb.
Vcnonb30BaTh KpaTKUe 3alMCH, CXEMBI, TAOJIUIbI, 0003HAYECHHUS MTPU PELICHNUH 33/1a4.
[lonb30BaTbCcsi OCHOBHBIMM €AMHUIAMU U3MEPEHHUsS: LI€HbI, MAcChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH;
BBIPAKATh OJJHU €AVHULIBI BEJIMYUHBI Yepe3 Ipyrue.
W3Bnekarb, aHanM3upoBaTh, OLIEHWBATH WH(MOPMAIMIO, MPEJICTaBICHHYIO B Tabiuile, Ha CTONOYaTON
JyarpaMMe, HHTEpIIPETUPOBATH IIPEACTaBICHHBIEC JTaHHbIE, MCII0JIb30BaTh JAHHbBIC IIPU PEILECHUN 3a/1a4.
Haenaonas ceomempus
[Tonb30BaTbCsl T€OMETPUYECKUMHU IMOHATHAMH: TOYKA, IpsMas, OTPE30K, JIy4, Yroj, MHOTOYTOJIbHUK,
OKPYKHOCTb, KPYT.
[TpuBoAUTH TPUMEPBI OOBEKTOB OKPYKAIOIIEr0 MHpa, UMEIOIUX (HOPMY M3YUEHHBIX T'€OMETPHUECKUX
¢buryp.
Hcnons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEpIIMHA CTOPOHA; C MHOI'OYI'OJbHUKAMU: Yroll,
BEpUIMHA, CTOPOHA, IMAarOHalIb; C OKPY>KHOCTBIO: PAINYC, TUAMETP, LEHTP.
N300pakaTh U3y4eHHBIC TeOMETpUUYECKUEe (DUTYPHI HA HEIMHOBAHHOW M KJIETYATOW Oymare ¢ MOMOIIBIO
LUPKYIS U JIMHEUKU.
Haxomute 1UIMHBI OTPE3KOB HENOCPEICTBEHHBIM M3MEPEHHEM C IOMOILIBIO JIMHEWKH, CTPOUTh OTPE3KH
3aIaHHOM JUIMHBL, CTPOUTH OKPY>KHOCTb 33JaHHOTO pajuyca.
Hcnonws30BaThk CBOKCTBA CTOPOH U YIJIOB IPSIMOYTOJBHUKA, KBagpaTa JUIl UX IMOCTPOCHMS, BBIYUCICHUS
IJIOIIAIM U IEPUMETPA.
Bbruncnate nepuMerp M IUIOIIAAbL KBajgpara, NpPSIMOYroJibHHKa, (Uryp, COCTaBICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YucIie GUryp, n300pak€HHBIX Ha KJIeTyaTol Oymare.
[Tonp30BaTbCsl OCHOBHBIMU METPUYECKMMH €IMHMUIIAMH W3MEPEHUs JJIMHBI, IUIOIIAJN; BBIPAXXaTh OHU
€MHULbI BEJIMUMHBI Uepe3 JIpyTue.
PacnoznaBate mapaienenumnen, KyO, MHCIONb30BaThb TEPMHHOJIOTHIO: BEpIIMHA, peOpo TIpaHb,
M3MEpEeHus; HaXOIUTh U3MEPEHUs Napajjienenumnesa, Kyoa.
Boruncnsate 00b€M KyOa, mapajuienenunena Mo 3aJaHHbIM HM3MEPEHUsIM, MOJb30BaThCs €IMHULIAMU
U3MepeHus o0bEMa.
Pemate HecnoxHBIE 33/1a4M HA U3MEPEHNE T€OMETPUYECKUX BEJIMYUH B IPAKTUYECKUX CUTYALMSIX.
KJ1ace
6 KJyacc
Yucna u evluucnenus
3HaTh M MOHUMAaThb TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMU BHJAMHU YHMCEI U CHOCOOaMM MX 3alMcH,
NEePeXOAUTh (€CIM ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aITUCH YHCIIa K JPYTOM.
CpaBHUBaATh U yNOPSIOYUBATH 1IE€JIbI€ YKMCIIA, OOBIKHOBEHHbIE U JECATUYHBIE APOOU, CpaBHUBATH YMCIA
OJIHOT'O U Pa3HbIX 3HAKOB.
BbInonHATh, coueTass yCTHbIE U NMHUCbMEHHbIE MPUEMBI, apu(pMETHUYECKHE ACUCTBUS C HAaTypaJbHBIMU U
[ETBIMU YUCIIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMH APOOSMHU, MOJIOKUTETHHBIMUA U OTPULIATEIIHHBIMU
YHUCIIAMH.
BbluucisaTh 3Ha4€HHS YMCIIOBBIX BBIPAKEHUM, BBIMOIHATH MPUKUIKY U OLEHKY pe3yJbTaTa BIYUCICHUN;
BBITIOJHATH MPeoOpa30BaHUs YHUCIOBBIX BHIPAKEHUIN HAa OCHOBE CBOMCTB apu(METHYECKUX NEHCTBHIA.
CoOTHOCUTH TOYKY Ha KOOPIMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €Il YHCIOM M H300pa)kaTb YMCIIA
TOYKaMH Ha KOOPJAWHATHOW MPSMOM, HAXOAUTh MOIYJIb YHCIIA.
CoOOTHOCHUTH TOUKH B NPSMOYTOJIbHON CUCTEME KOOPJINHAT C KOOPIAUHATAMH 3TOM TOUKH.
OKpyIJISITh LieJble Yucia U JeCATUUHbIE TpOOH, HAXOIUTh MPUOIMKEHHS YUCEIL.
UucnoBsie U OYKBEHHBIE BHIPAKEHUS
[Tonumatp U ynoTpeOasITh TEPMUHBI, CBA3aHHbBIE C 3alKMCHhI0 CTENEHHU YHCIa, HAXOJAUTh KBaJparT U KyO
YHCIIa, BBIYUCISTH 3HAYEHUS] YUCIOBBIX BBIPAXKEHUH, COJIepKAIIUX CTEIECHH.
[Tonb30BaTbcs MpU3HAKAMHU JETMMOCTH, PACKIIAAbIBaTh HATYpaIbHbIE YMCIIA HA MPOCTHIE MHOXKUTEIH.
[Tonp30BaTbcss MacmITabOM, COCTaBJIATH TMPONOPLUMU W OTHOIIeHUs. lcmonb3oBaTh OYKBBI IS
0003HaYEeHUsI YHCeNl MPU 3allMCU MATeMaTUYECKUX BBIPAKEHUI, COCTABIATh OYKBEHHBIE BBHIPAKEHUS U
(bopMyIbl, HAXOMUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUU, OCYIIECTBISIE HEOOXOJUMBIC TOJCTAHOBKH U
npeoOpa3oBaHMs.
Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemrenue TeKCTOBBIX 3a1a4
Pemrate MHOTOIIArOBBIE TEKCTOBBIC 337]a4l ApU(PMETUIECKUM CIIOCOOOM.



Pemate 3a1aun, cBsi3aHHBIE C OTHOIIEHUEM, TPOMOPIIMOHAIIBHOCTBIO BETMYMH, TPOLIEHTAMHU; PeIllaTh TPU
OCHOBHBIE 3a/1a4¥ Ha JPOOU U MPOLIEHTHI.
Pemate 3anmaum, copeprkaiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMS, pACCTOSIHUE,
[[EHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAMUTEIBHOCTh, BpeMs, 00béMa pabOThl, UCHOIB3YS
apudmernyeckue  JNEUCTBUSA,  OLEHKY, MNPUKUIKY, IOJB30BAThCI  CAWMHHUIIAMH  WU3MEPCHHS
COOTBETCTBYIOIIMX BEJINYHUH.
CocTaBiaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHIO 3aa4H.
N3Bnekary wHbOpMaIMiO, MPEACTABICHHYIO B TaONMWIaX, HAa JUHEHWHOH, CTOJOYATOW WIIM KPYTOBOM
JUarpaMMax, MHTEpIpPETUPOBATh MPEACTABICHHbBIC JaHHBIC; UCIIOIB30BaTh JIAHHbBIE TIPU PEIICHUU 3a]1a4.
[IpencraBasaTs HHPOPMAIHUIO C TOMOIIBIO TAOJIHUL, TUHEHHON U CTOI0YATON JUarpamm.

Haenaonas ceomempus
[IpuBouTE HpUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIOMUX (GOPMY HU3YyYEHHBIX T€OMETPHUYECKHUX
IUIOCKHX M MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX H CHMMETPUYHBIX QUTYP.
N300paxaTh ¢ MOMOIIbIO LUPKYJS, JIMHEWKH, TPAHCIOPTHpPA HA HEIMHOBAHHOM M KieTyaTod Oymare
M3YYCHHBIC IUIOCKUE TeOMETpUIecKre (PUTyphl U KOH(DUTYpAIHH, CHMMETPUYHBIC (PUTYPBHI.
[Tonb30BaTbcs TEOMETPUYECKUMH  MOHATHSIMH: PAaBEHCTBO (Uryp, CHMMETpHUS; HCIHOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh CHMMETPHH, IIEHTP CUMMETPHUH.
Haxonuth BenWYMHBI YriaoB HM3MEPEHUEM C IOMOUIBIO TPAHCHOPTUPA, CTPOUTH YIJbl 3aJlaHHOU
BEJIMYUHBI, TOJB30BAThCS MPHU PEIICHUH 3a/ad I'paJyCHOM MEpOM YIJIOB; paclo3HaBaTh Ha YepTekax
OCTpBIH, NPSAMOU, Pa3BEPHYTHIA U TYIIOM YIJIBI.
BoruucisaTs 1iuHy JIOMaHOM, EPUMETP MHOTOYTOJIbHUKA, TIOJIb30BAThCS €AUHUIIAMHU U3MEPEHUS JUTHHBI,
BBIPAXXATh OJJHU €AVMHULBI U3MEPEHUS AJIUHBI Yepe3 IpyTHUe.
Haxomutb, ucnonb3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHHS: MEXIY IABYMS TOYKAMH, OT TOYKH JI0
MPSAIMOM, IJIMHY ITYTU HA KBAJAPATHOU CETKE.
Boruucnate miomans (Guryp, COCTaBICHHBIX W3 MPSIMOYTOJBHHMKOB, HCIOJIB30BaTh pa3OuMeHHe Ha
MPSIMOYTOJIbHUKY, Ha paBHBbIE (PUTYpHI, TOCTpauBaHUE 10 MPSIMOYTOJIbHUKA; MOIb30BATHCS OCHOBHBIMU
eAMHUIIAMU U3MEPEHHUS TUTOIIAIN; BBIPAXaTh OJIHU €UHHUIIBI M3MEPEHUS TIJIOMIAIU Yepe3 IpyTrue.
Pacrio3naBate Ha MOJIENSIX U U300pKEHUSX MUPAMUIY, KOHYC, IWIHHJIP, UCTIONIH30BATh TEPMUHOIOTHIO:
BEpIlIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.
9 N3o6paxkaTh Ha KJIeTYaTON Oymare IpsIMOYTOJIbHBIN Mapaielenune].
Boraucisate 00bEM MpSAMOYTONBHOTO TMapajuiesNienuiea, Kyda, Mmojab30BaThCsl OCHOBHBIMU €IMHHUIIAMHU
u3MepeHus: 00bEMa; BeIpakaTh OJIHU €AMHULIBI U3MepeHus: 00bEMa uepes Apyrue.
Pemate HecnokHbBIE 33/1a4M HA HAXOXKICHUE T€OMETPUUECKUX BEIMYHUH B MPAKTHUYECKUX CUTYAIUAX.



TemaTu4yeckoe nuIaHnpoBaHue padodei nMporpaMmbl yue0HOro kypca «MaremaTuka»
5 kaacc (He menee 170 4)

Pa3nen, Tema, Conep:xanue Buabl 1eiTeJJbHOCTH 00y4aIOIINXCS, MOTYePKUBAHNEM DJIeKTPOHHbIE
KOJHYECTBO YaCOB Bbl/IeJIEHbI BUbI IeATeJILHOCTH JJi51 o0yuawomuxcsi ¢ OB3 (undposbie)
Ha eé u3yvyeHme o0pa3oBaTejibHbIE
pecypchbl

HarypanbHbie
uucna. JleicrBus ¢
HATYypaJIbHBIMU
yuciaamu (43 4)

/lecaTnuHas cucteMa cuucieHus. Psn
HaTypaJibHbIX uncell. HarypanpHslii psa. Yucio 0.
HarypanbHble ynciaa Ha KOOPJAUHATHOW MPSIMOM.
CpaBHEHUE, OKPYTJIEHUE HATypaJIbHbIX YUCEIL.
ApudmeTrnuecKkue IeiCTBHS ¢ HaTypalIbHBIMU
umrciaMu. CBOMCTBA HYJIS IPU CIIOKEHUU U
YMHO>KEHHH, CBOMCTBA €AMHULBI IPU YMHOKEHHUH.
[lepemecTUTEIPHOE U COYETATEIBHOE CBOMCTBA
CJII0’KE€HHUS U YMHOKEHHUSI, paclpeeInTEIbHOE
CBOMCTBO YMHOEHHUS.

JlenuTenu U KpaTHbIE YKCIIA, PA3JI0KEHNUE YUCIIA
Ha MHOXUTeNnu. Jlenenue ¢ ocratkoM. [Ipocteie u
cocTaBHble uncia. [Ipusnaku nenumocTu Ha 2, 5,
10, 3, 9.

CreneHb ¢ HaTypaJabHBIX MOKa3aTesneM. Yuciosele
BBIPAKECHMS; IOPAIOK ICHCTBHM.

PenieHne TEKCTOBBIX 3a7jad Ha BCE
apu@meTnyecKre AeNCTBUSI, Ha ABI)KEHNE U
MOKYIIKH

YUnTaTh, 3aIIMCHIBATh, CPABHUBATHh HATYpaJbHEIC YHCTIA;
Mpeaaaratb U 00CYKAaTh CIIOCOOBI YIIOPSIOYHBAHUS YHCEIT.
300paxaTh KOOPAMHATHYIO NIPIMYIO, OTMEUATh YUCJIa
TOYKAMU Ha KOOPJAMHATHON NPSIMOU, HAXOJUTH KOOPANHATEL
TOYKH.

VccnenoBaTh CBOWMCTBA HATYpaJIbHOTO paa, uncen 0 u 1 npu
CJII0’)KEHUU U YMHOKEHHUH.

M crmop30BaTh IPABMIIO OKPYIICHUS HATYPAIbHEIX YHCE].
BEITOIHATE apu(METHUECKHE ASHCTBHS ¢ HATYPAIbHBIMHU
YHCIIAMH, BEIYUCIIATh 3HAYCHUS YHCIIOBEIX BEIPAKCHUM CO
cKoOKaMu U 0e3 CKOOOK.

3anKChIBATH MPOU3BEACHHC B BUJIC CTCIICHH, YATATh CTCICHH,

AKnacc, Yun.py, POIII

HMCIOJIL30BATh TEPMUHOIOIHIO (OCHOBAHHUE, IMOKA3aTENb),
BEIUMCIISITE 3HAUCHHS CTEIICHEH.

BBINOJIHATE NPUKUAKY U OLEHKY 3HAYEHUM YUCIIOBBIX
BBIPAYKECHH, IPEAJIAraTb 1 NIPUMEHSITh TPUEMBI ITPO BEPKHU
BLIYKCIICHUI.

1 c051b30BaTh MPH BEIUMCIIEHUIX IIEPEMECTUTEIRHOE 1

COUYETATEILHOE CBOMCTBA CIOKEHHS M YMHOKEHUS,

[pacpeeuTenbHOe CBOMCTBO YMHOKEHHUSI; POPMYIUPOBATH U

[IPUMEHSTH NpaBUia PeoOpPa30BaHUS YUCIOBBIX BhIPAKEHUN
Ha OCHOBE CBOMCTB apudMeTnyeckux aencTsuil. Mccnaenonarsb
YMCIIOBBIE 3aKOHOMEPHOCTH, BBIABUTaTh U OOOCHOBBIBATh
TUIIOTE3bl, POPMYIUPOBATH 000OIIEHNS U BHIBOJIBI 1O
pe3yJIbTaTaM IMPOBEAEHHOIO UCCIICJOBAHMS.

DOopMyNnMpPOBATE OIIPEACIICHUS IEIUTENS U KPATHOTO,

HAa3bIBATh ACJIUTCIN W KPATHBIC YHCJIa, PACIIO3HABATh ITPOCTHIC

1 COCTABHBIC YHCJIAa, d)ODMVJ'II/IDOBaTB U IPUMCHATH IPU3HAKHU

eanuMocTH Ha 2. 3, 5. 9. 10; npuMeHATh aITOPUTM

PAa3JI0KCHUA YHCJia Ha ITIPOCTHIC MHOKHUTCIW, HAXOAUTH

OCTAaTKH OT ACJICHUSA U HECTIOJHOC YaCTHOC.

[Pacrio3naBaTh HCTUHHBIC M JTOXKHBIE BLICKA3BIBAHUS O




HaTypaJbHBIX YUCIIAX, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUU O
CBOMCTBaX HATypaJbHbIX YUCE.

KoHcTpynpoBaTh MaTeMaTUYeCKUE MPEUI0KEHHSI C TOMOIIBIO
CBSI30K «H»; «HIINY»; «ECITH, KTOM...

PemiaTh TEKCTOBBIE 3a/1a4 apU(METHYECKUM CTIOCO00M,

M CITOJIb30BaTh 3aBUCMMOCTH MCKAY BEIMYMHAMH (CKODOCTB,

BpEMs, paCcCTOAHHUE, IICHA, KOJINYCCTBO, CTOUMOCTDH U I[]f).):

QHAJIM3UPOBATH U OCMBICIIUBATh TEKCT 3a7a4H,
nepeopMynrpoBaTh YCIOBHE, U3BIIEKATh HEOOXOJUMbIE
TaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEXIY BEIUYNHAMM,
CTPOUTD JIOTUYECKYIO LIETIOYKY PACCYKICHUM.

Mo enupoBaTh X0/ PEIICHUS 3aJa4 C TOMOIIbIO PUCYHKA,
CXEMBbI, TAOJIUIIBI.

[IpuBOIUTE, pa30UpaTh, OIICHUBATH PA3INYHBIC PEIICHMUS,
3alCH PEIICHUN TEKCTOBBIX 3a]1a4.

KpuTnuecku olieHuBaTh MOJTYYEHHBIN pe3yJIbTarT,
OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSS OTBET HA
COOTBETCTBHUE YCIIOBHUIO, HAXOAUTH OIITHOKH.

PemaTh 3314y ¢ MOMOIIBIO MTepedopa BCEX BOZMOKHBIX

BAPUAHTOB.
3HAKOMMTLCS C UCTOPUEH Pa3BUTHUS aDI/Id)MeTI/IKI/I.

Harnannas
reomerpus. Jlunun
Ha riockocTH (12 u)

Touka, npsAMasi, OTPE30K, 1y4. JIomaHas.
3MepeHne IIIUHBI OTpE3Ka, METPUYECKUE
€AMHUILIBI U3MEpEeHUsI JUIMHBI. OKPY>KHOCTb U KPYT.
[TpakTuyeckas pabdora «Iloctpoenue y3opa u3
OKPY’KHOCTEN».

Yrou. IIpsMoit, OCTpBIN, TYIIOW U pa3BEPHYTHIN
yriibl. MI3Mepenue yrios.

[TpaxkTuueckas padora «IlocTpoeHue yrio»

Pacio3HaBaTh Ha YepTEkKaX, PUCYHKAX, ONKUCHIBATh,

HMCIIOJb3YA TCPMHUHOJOTUIO, U I/I306Da)KaTL C IIOMOIIBIO

HEePTEKHBIX HHCTPYMEHTOB: TOUYKY, OPIMYIO, OTPE30K, AYY,

YI'OJI, JOMAHVYIO, OKPYKHOCTb.

Pacrio3HaBaTh, NPUBOAUTDH IPUMEPHI 0OBEKTOB PEATILHOTO

MUpa, UMEIOLTNX (GOPMY U3yUEHHBIX (PUTYp, OLIEHUBATH UX
ITMHEWHBIE Pa3MEPBI.

M crionbp30BaTh JUHEHKY U TPAHCHOPTUP KaK MHCTPYMEHTBI

JIA TIOCTPOCHUA M UBMCPCHHUA: U3MCPATH JUJIMHY OTPE3KAa,

BEJIMYMHY YIJa; CTPOUTh OTPE30K 3aJJaHHON JUIMHBI, VTOJI,

3alIaHHOI\/'I BEJIWYHMHBI; OTKJIAJAbIBATH ITUPKVYJIEM PABHBIC

OTPE3KH, CTPOUTH OKPYXHOCTH 3aIaHHOT'O paguyca.

MN300paxkaTh KOHPUTypaLuy TeOMeTpUIECKUX QUryp u3
OTPE3KOB, OKPY>KHOCTEM, UX YaCTEN HA HEIIMHOBAHHOU U
KJieT4aToil Oymare; mpejjaraTh, ONMUCHIBATh U 00CYKIaTh

CrIOCOOBI, AITOPUTMBI IOCTPOCHHUS.

AKnacc, Yun.py, POII




Pacrio3HaBaTh 1 M300pakaTh HA HETMHOBAHHOW M KJIETYATON
Oymare psiMOi, OCTPBIN, TYTOM, pa3BEPHYTHIN YIIIBI;
CpaBHHBATL YIJIbI.

BbIYKCHASTh ATUHBL OTPE3KOB, JOMAaHBIX.

[ToHrMaTh U UCTIONB30BATh MPH PEIICHUH 3324 3aBUCUMOCTH
MEX/1y €AMHUIIAMH METPUYECKON CHCTEMBI MEpP; 3HAKOMHTHCSI
C HEMETPUYECKUMHU CHCTEMaMHU MEp; BBIPaKaTh JUTHMHY B
Pa3IMUHBIX eANHHUIAX u3Mepenus. VccnenoBars Gpurypsr u
KOH(UTypaIyu, UCTIONIb3ys HH(POBBIE PeCypCH

(OOBIKHOBEHHBIE
mpoou (48 u)

JlpoOb. IIpaBuiibHBIE 1 HEMIPABUIIBHBIE TPOOH.
OcHoBHOE cBOMCTBO Apodu. CpaBHEHUE ApoOeii.
BiioxeHue 1 BbIUUTaHHE OOBIKHOBEHHBIX JIPOOEH.
CMmerianHas 1poOb. YMHOXKEHUE U JeJICHUE
OOBIKHOBEHHBIX JIpo0€eii; B3aMMHO-00paTHbIE
npoOu. PerieHne TEKCTOBBIX 3a/1a4, COEpKALIUX
npo6u. OCHOBHBIE 331241 Ha IPOOH.
[IprmeHeHne OyKB /IS 3aIIMCH MaTEMaTHYECKUX
BBIPAKEHUU U IPEUIOKEHUN

MonenupoBaTh B rpadu4eckoii, mpeaMeTHoi popme, ¢
[IOMOIIbIO KOMIIBIOTEPA OHATHS U CBOMCTBA, CBA3aHHBIE C
0OBIKHOBEHHOH ApoObt0. YUTaTh M 3a0MCHIBAaTh, CPABHUBATH
0OBIKHOBEHHbIE JIpOOU, IIpeIaraTb, 0OOCHOBBIBATH U

O6CV)KII3.TI) CIIOCOOBI YIOPAAOYMBaAHU A II‘[)O6CI\/JI.

11300paxkaTb 0OBIKHOBEHHBIE IPpOOM TOYKAMHU Ha

KOODAMHATHOU OPSIMOIL; UCII0JIb30BaTh KOOPJAUHATHVYIO

MIPAMYIO 1J11 CPABHCHHUA I[DO6CI‘/‘I.

CDODMVJII/IDOBaTI), 3allMChIBATh C TIOMOIIBIO 6VKB OCHOBHOC

CBOMCTBO OOBIKHOBEHHOM I[DO6I/I; HCII0Jb30BaTh OCHOBHOC

CBOMCTBO APOOH JUISI COKPAILIEHMS IPOOEH U IIPHUBEACHUS

DO6I/I K HOBOMY 3HAMCHATCJIIO.

HDGI[CT&BJ'ISITI) CMCIIaAHHYIO I[DO6I> B BUJIC HeHDaBHHBHOﬁ n

BBIACIATH EAYIO YaCTh YMCJIa M3 HEIPaBUIbHOU I[DOGI/I.

BeImoaHATE apudMeTHUEeCKe NENCTBUSI ¢ OOBIKHOBEHHBIMHU

DO6$IMI/I; MIPUMEHSITh CBOMCTBA aDI/I(bMeTI/ILIeCKI/IX JIeNCTBUI

JIA paliMoHaJIM3aIliuu BBIYMCIICHHUIA.

BBINOJHATE NPUKUAKY U OLEHKY pE3yJIbTaTa BEIYUCIICHUI;
[peiaraTh U NIPUMEHATh MPUEMBI IPOBEPKU BHIYUCIICHUIA.
[IpoBOANUTH KICCIIEIOBAHUS CBOMCTB IpOOEH, OTMPasICh HA
YUCIIOBBIE HKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMITHIOTEPA).

Pacrio3HaBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O IPOOSX,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI.

Pemiate TEKCTOBBIC 33/1a4H, COJIEPKAIINE TPOOHBIE IaHHbBIE,

3aga4d Ha HaXOXACHUC YaCTH IICJI0I'0 M IICJI0I0 ITO €0 YaCTH,

BbIABJIATH UX CXOACTBA U pa3JInydusl.

MOIIG.HI/IpOBaTB XOJ pCHICHUS 3ala4r C TIOMOIIBIO PUCYHKA,

AKnace, Yuu.py, POLI




CXEMBbI, TAOIHUIIBI.

[TpuBOINTE, pa30UpaTh, OLICHUBATH PA3IMYHbIC PEIICHHUS,
BalycH PEeIIeHU TeKCTOBBIX 3a/1ad.

KpuTru4ecku oleHUBaTh MOJIYYCHHBIN pe3yibTar,
OCYIIECTBISITH CAMOKOHTPOJIb, IPOBEPSISi OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOUTh OIIHOKH.
3HAKOMUTELCS ¢ UICTOPHUEN pPa3sBUTHS apu(PMETHKHI

Harnaonas
FEOMETpUS.
MHOTrOyroJibHUKH
(10 v)

MHOTrOyroJIbHUKH.

UeTbIpEXYroJbHUK, IPAMOYTOJIbHUK, KBaPAT.
[IpaxTuueckas padota «IlocTpoenue
[IPSIMOYTOJIBHUKA C 3aJIaHHBIMU CTOPOHAMM Ha
HEIMHOBaHHOU Oymarey. Tpeyronbuuk. [Inomans
U TIEpUMETP MPSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTAaBJICHHBIX U3
[PSIMOYTOJIBHUKOB, €MHUIIBI H3MEPEHUS
riomanu. Ilepumerp MHOrOyrojapHuKa

OmnuceIBaTh, UCMOJIB3YSI TEPMUHOJIOTHIO, U300paXKaTh €
[TOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATh U3 OyMaru MHOIOyrOJbHUKH.

[IprBOANTE NpUMEPHI 00BEKTOB PEATbHOIO MUPA, UMEIOLINX

d)ODMV MHOI'OYI'OJIbHHMKA, IPAMOVYIOJIbHHKA, KBaapaTa,

TPEYIrOJbHHKA, OIICHUBATHh UX JIMHEHHBIE pPa3sMEPhI.

BBIUHCIATE: IEPUMETP TPEYTOJbHUKA, IPSIMOYTOJILHUKA,

MHOTI'OYT'OJIbHHKA, IIOMIAAb IIPAMOYI'OJIbHHUKA, KBaJipaTa.

I/I306Da)KaTL OCTPOYI'OJBHBIC, IPAMOYT'OJBHBIC 1

TYIIOYI'OJBHBIC TPCYI'OJBbHUKH.

CTpouTh Ha HEMMHOBAHHOH U KJleTyaToil Oymare KBaJpar U
PSIMOYTOJIBHUK C 3a/laHHBIMU JUIMHaMU cTOpoH. MccnenoBars
CBOMCTBA MIPSAMOYTOJIbHUKA, KBAJpaTa IMyTEM 3KCIIEPUMEHTA,
Ha0JII0/IeHN S, U3MEPEHUSI, MOJIETIMPOBAHUS; CDABHUBATD
CBOMCTBA KBaJpaTa U IPSIMOYTOJIbHUKA.

KoHcTpynpoBaTh MaTeMaTUYECKHE IPETIOKEHHS C TTOMOIIIbIO
CBSI30K «HEKOTOPBI», «1t000ii». Pacrio3HaBaTh HCTUHHBIE U
ITOKHBIE BHICKA3bIBAaHUSI O MHOTOYTOJIbHUKAX, IPUBOJAUTD
[IPUMEPBI U KOHTPIIPUMEDPHI.

VccnenoBaTh 3aBUCMMOCTS IIJIOLIAAN KBaipaTa OT JUIMHBI €70
CTOPOHBI.

lcnonb30BaTh CBOMCTBA KBAAPATHOW CETKU Ul TOCTPOECHHUS
¢uryp; pa3OuBaTh NpsIMOYTOJIbHUK Ha KBaAPaThl,
TPEYroJbHUKH; COCTABIATH (PUTYpHI U3 KBAAPATOB U
MPSIMOYTOJIBHUKOB M HaXOUTh UX IUIONIA]b, pa30uBaTh
(uryphl Ha MIPSMOYTOJIBHUKHU M KBaJIPAThl U HAXOJUTh UX
[I0IIAb.

BripakaTh BEIMUMHY IUIOLIA/IA B Pa3IMUHBIX €IUHUIAX
M3MEpPEHUs] METPUYECKOW CUCTEMBI MEpP, TOHUMATh U
MCII0JIb30BATh 3aBUCUMOCTH MEXAY METPUUECKUMU

eIMHUIIAMU U3MEPECHHUS TUTOIIAIH.

AKnacc, Yun.py, POIII




SHAKOMHTECS ¢ TpUMEPAMH IPUMCHEHHS TIJIOIAAN 1

MEepUMETPa B IPAKTHUSCKHUX CUTYyaluax. Pemare 3agaun us3

DeaHBHOfI JKHM3HH, Ipcuiaratb 1 O6CV)K,H3TB Pa3iIn4dHbIC

CII0COOBI PCHICHUS 3a1a4

BEIIOIHSITE aDI/I(bMeTI/ILIeCKI/IC JEUCTBUSA C ASCITHIHBIMHU

NPOOSMU; BBIOTHSITH IPUKUIKY U OIICHKY pPe3yJbTaTa
BEIUKCIICHHUI.
I[TpuMeHATHL cBOMCTBA apru(METUYECKUX ACHCTBUN IS

pAllMOHAJIM3AIIMY BEIYUCICHUH.

[ IprMeHSITh, IPABIJIO OKPYIJICHUS JECITHYHBIX IPOOE.

[IpOBOANTH MCCICIOBAHUS CBOMCTB JECATHYHBIX APOOCH,
OHI/IpaﬂCI) Ha YUCJIOBBIC E)KCHepI/IMeHTI)I (B TOM YHUCIJIC C
[TOMOIIbI0 KOMIIbIOTEPA), BBIABUTATh TUIIOTE3bI U PUBOINUTH
X 000CHOBAHHUS.

Pacrio3HaBaTh HCTHHHBIC M JIOKHBIC BHICKA3bIBAHUS O JIPOOSX,
[IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS ¥ OTPHUIIAHUS BBICKA3bIBAHUH.

AKnacc, Yun.py, POIII

PemraTe TEKCTOBBIE 3aga4u, CoACpxamuc IIDO6HI>IG JaHHBIC, U

Ha HAXOXJACHHNC YaCTH LCJI0I'0 U ITCJI0I0 IO €10 4aCTH,

BBIABJIATH UX CXOACTBA U PAa3JINYNs.

MonennpoBaTh X0/ PELICHUS 33Ja4l ¢ IOMOIIbIO PUCYHKa,
cxembl, Tabnuubl. [IpuBonnTh, pa3Ouparhb, OLIEHUBATH
[Pa3JIMYHBIE PEIICHHUS, 3alIUCU PELIEHUH TEKCTOBBIX 3aad.
OnepupoBarh IpOOHBIMU YHCIAMH B pEaIbHbIX JKU3HEHHBIX

CUTYyaLUAX.
Kputnuecku oLleHNBaTh NOJYYEHHBIN PE3YNIbTAT,

OCYHICCTBIIATH CAMOKOHTPOJIb, ITIPOBEPAA OTBCT HA
COOTBECTCTBUEC YCIIOBUIO, HAXOJUTH OIIMOKH.
3HAKOMMTLCS ¢ UCTOPHUEH pPa3BUTHUS aDI/I(i)MCTI/IKI/I

AKnacc, Yuu.py, POIL

Harnsannas
reomerpus. Tena u

burypsl B
npoctpaHcTse (9 u)

MHuororpanauku. M306paxeHue
MHOTOTpaHHUKOB. MO/I€NIN MPOCTPAaHCTBEHHBIX
res1. [IpsMoyrosibHBIN napajienenumnes, Kyo.
Pa3BépTkH KyOa 1 mapasienenumnesa.
[TpakTiueckas pabota «Pa3BépTka KyOan.

O06BEM KyOa, IPSAMOYTOJIBHOTO Mapajuiesenumneaa

Pacmo3HaBaTh Ha HepTeKax, pUCYHKAX, B OKPYKAOIIEM MUPEC

MPSMOYTOJIBHBIN Mapajielenunei, KV6, MHOT'OI'PaHHUKH,

OITMChIBATh, HCITOJIB3YS TECPMUHOJOINIO, OIICHUWBATH

JInHelHbBIE pa3MEPLL.

H‘DI/IBO)II/ITB IIPUMEPHI 00BEKTOB PCAITBHOT'O MHpa, UMCIOIIINX

d)ODMV MHOT'OI'paHHHUKA, IPAMOYTOJBbHOTO NapaJUICICTIUIICAA,

KyOa.
1M300paxars Ky0 Ha Kieryarol oyMare.

MccnenoBaTh CBOMCTBA Ky0a, MPSIMOYTOJILHOTO

AKmace, Yun.py, POII




Mapasuiesienune1a, MHOTOTPaHHUKOB, UCIIOIB3YSI MOJIEIIH.
Pacmio3HaBath 1 M300pakaTh pa3BEPTKU KyOa 1
napayuienenumneaa. MoaenupoBaTh Ky0 U mapaieienuIie]] u3
OyMarv U mpouux MaTepHuasioB, OOBACHATH CIIOCO0
MOICTTUPOBAHUSI.

HaxoauTh u3MepeHus, BEIYUCIATH IIOMIAb IIOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBLHOTO MapajlIeICIHITe 1a;
HICCIIEZIOBATh 3aBUCUMOCTh 00BbEMa Ky0a OT AJIMHBI ero pedpa,
BBIJIBUTATh U OOOCHOBBIBATH TUTIOTE3Y.

Haburo1aTh 1 IPOBOIUTH AHAJIOTUU MEX]TY MTOHSATUSIMU
TUTOIIAIA U 00BhEMA, TIEpUMETpPa U TUIOIIAIA TOBEPXHOCTH.
Pacrio3naBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O
MHOTOTPaHHHUKAX, IPUBOIUTH IIPUMEPHI i KOHTPIIPUMEDHI,
CTPOUTH BHICKA3bIBAHUSI U OTPUIIAHUS BBICKA3bIBAHUIA.
Pemiate 3a1aun U3 peanbHOW KU3HU

[ToBTOpEHUE M IloBTOpEHME OCHOBHBIX NOHATUM U METOJ0B Kypca|BbIUMCIATE 3HAYEHHUSI BEIPAXKECHUN, COAEPKAIINX
00606menune(10 4) |5 kmacca, 0000IIEHNE 3HAHUI HaTypajlbHbIE YKCIIA, 00BIKHOBEHHBIE U AECATUYHBIE APOOH,
BBIIIOJIHATH IPE00PA30BAHUS YHCEL.

Br10MpaTh cr1oco0 cpaBHEHHUS YMCEN, BRIYUCIEHUM,
IPUMEHSITH CBOMCTBA apu(PMETHUECKUX AEUCTBUN I
pAllMOHAJIM3AIIMU BEIYUCIICHUH.

OcCy1IecTBISATh CAMOKOHTPOJIb BBIIOJIHSAEMBIX I€UCTBUN U
CaMOIIPOBEPKY pe3yybTaTa BEIUUCICHUH.

PemraTte 3a7a4n U3 peajbHON KU3HH, IPUMEHATD
MaTeMaTHYeCKHEe 3HAHM JUIsSl PEIICHUS 3aJ1a9 U3 APYTUX
y4eOHBIX TpeaMeTOB. PemaTe 3a/1auu pa3HLIMUA CIOCO0aMH,
CpaBHHUBATH CIIOCOOLI PElIEHMs 3a1a4H, BLIOUPATh
[PALMOHAIILHBIH CII0C00




6 kaacc (He meHee 170 u)

Paznen, Tema,
KOJIMYECTBO YaCOB
Ha e€ u3ydeHue

Conep:xkanue

Buabl aesiTeIbHOCTH Oﬁy‘lalOIlll/lXCﬂ, NOAYEPKUBAHUEM
BbIJAECJICHBI BU/JBI 1€ATCIBHOCTH J1JH oﬁyqalomnxm ¢ OB3

DJIeKTPOHHbIE
(m¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchl

Harypaybable yncia)
(30 9)

Apudmernueckre IeHCTBHS ¢ MHOTO3HAYHBIMH
HATYypaJIbHBIMH YHCIaMH. YUCIIOBBIC BHIPAYKCHHUS,
MOPSI0K AEHCTBHM, UCTIONIB30BaHUE CKOOOK.
OKpyriieHHE HATYPaJIbHBIX YHCEI.

Jlenvtenu U KpaTHBIC YKCIIa; HAMOOIBIITUI 00N
NeTuTeNh ¥ HaUMEHbIIee 0011Iee KpaTHOE.
PaznoxeHne yncia Ha MPOCThIE MHOXKUTEIH.
JlenmuMOCTh CYMMBI M TIpOU3BeicHus. Jlenenue ¢
OCTaTKOM.

Perienue TeKCTOBBIX 33124

BeIosHATE apudMETHYECKHUE NENCTBUS ¢ MHOTO3HAYHBIMU

HAaTYpaJbHBIMH YMCJIaMH, HAXOJWUTH 3HAYCHH A YHCIIOBBIX

BEIDAYKEHNI cO CKOOKaMU 1 0e3 CKOOOK: BEIYUCIISITh 3HAYCHUSI

BBIPAKCHUM, COJIEPKAIMX CTCICHH. BBLITTOTHATE MMPUKUIKY U

OLICHKY 3HaYEHU! YMCIIOBBIX BBIPAXKEHUMN, IPUMEHATH IPUEMBI
[IPOBEPKU pe3yibTara, Mcnoap30BaTh IpYU BEIYUCICHUAX
[IEPEMECTUTEIILHOE ¥ COYETATENbHOE CBOWCTBA CIOKCHUS U

YMHOKCHUS, pacCOpeASINTEIbHOEC CBOMCTBO YMHOKECHHUS

OTHOCUTCIIBHO CJIOXKCHMHA, CBOMCTBA aDI/Id)MeTI/I‘-ICCKI/IX

JICUCTBUH.

MccienoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, TPOBOAUTH
YUCIIOBBIC DKCIIEPUMEHTHI, BBIIBUTATh  0OOCHOBBIBATH
THITOTE3EI.

DopMYIUPOBATE ONIPEACIICHNS ICIUTENS M KPaTHOIO,

HanOOJIBIIIEr0 00IIEro ASIUTEN U HAMMEHBIIET0 00IIEro

KPAaTHOI'O, ITPOCTOI'0 M COCTABHOT'O YHUCECJI; UCIIOJb30BaTh 3TH

MMOHATHUS NPU PCIICHUH 3a1a4.

I Ip¥MEHSATh aJITOPUTMbI BEIUYUCICHUS HarOOJIBIIEr0 O6H_ICFO

CIINUTEIA 1 HAMMCHBIIICTO O6HI€FO KpPaTHOI'o JIBYX YHUCCII,

AJITOPUTM PA3J0KCHHUA YUCJid Ha IPOCTHIC MHOXHUTCIIN.

MccnenoBath ycnoBus aenumoctu Ha 4 u 6. Miccnenoars,
00CyX1aTh, POPMYIHPOBATH U1 0OOCHOBBIBATH BHIBOJL O
TOYHOCTH CYMMBI, IPOU3BEICHUS: IBYX YETHBIX YUCEIN, ABYX
HEYETHBIX YMCIIE, YETHOTO U HEYETHOTO YHCEl.

MccnenoBaTh CBOWCTBA ASTMMOCTH CYMMBI U TIPOU3BEICHUS
qrCe.

[TpuBOINTE IPUMEPHI YHCET C 3a/IaHHBIMH CBOHCTBaMHU,
[pacrio3HaBaTh BEPHBIC W HEBEPHBIC YTBEPIKICHUS O CBOHCTBAX
YKCell, OIPOBEPTaTh HEBEPHBIE YTBEPHKIICHUS C TIOMOIIIBIO
KOHTPIIPUMEPOB.

KoHCTpynpoBaTh MaTeMaTUYECKUE TPEIIOKEHHSI C TTOMOIIIBIO
CBSI30K «H», «UJIN», «ECIH..., TO...».

Pemath TEKCTOBBIC 33a4M, BKIOYAIOIINE TOHATHS

AKnacc, Yuu.py, POIL




€JIMMOCTH, apudMETHUYECKUE CIIOCOOOM, HCIOIb30BaATh
nmepebop BceX BO3MOYKHBIX BADUAHTOB.

MoenrpoBaTh X0/ PEIICHHUs 33a]Ja4d ¢ TTIOMOIIBIO PUCYHKA,
CXEMBbI, TAOIHUIIBI.

[TpuBOIUTH, pa30UpaTh, OIICHUBATH PA3IMYHbIC PEIICHUS,
3aIMCH PEIICHUIH TEKCTOBBIX 3a/1a4.

Harnaogas
reomerpus. [Ipsmbre
Ha T10cKocTH (7 )

[leprieHAUKYIJIApHBIE IPSIMBIE.

[TapaynenpHble psAMbIe. PaccTosiHuEe MEXTY
NIBYMsI TOYKaMH, OT TOUYKH J10 NIPSIMOM, JUIMHA ITyTH
Ha KBa/JIpaTHOM CETKE.

[ IprMepbl PsIMBIX B IPOCTPAHCTBE.

KpuTtuuecku oleHuBaTh MOJIYYSHHbIN Pe3yIbTaT, HaXOJUTh
OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET HA
COOTBETCTBHUE YCIIOBUIO.

Pacrio3HaBaTh Ha YepTekax, pUCYHKAX CiIydau B3aUMHOTO

PACIIOJIOKCHHNSA ABYX ITPAMBIX.

I/I306Da)KaTI) C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha

HEJIMHOBAHHOM U KJIETYATOU 6VMaFe ABC MICPECCCKAIOIMINCCA

IIPAMBIC, IBC ITapaJJICIIbHBIC IIPAMBIC, CTPOUTH ITPAMYVIO,

NEPNCHAUKYISPHYIO JaHHOW. [[pUBOAUTE NPUMEPHI

MapaJJICIAbHOCTH U NCPHCHAUKYIAPHOCTH IMPAMBIX B

IIPOCTPAHCTBC.

Pacio3HaBaTh B MHOTI'OYI'OJbHUKAX MEPIICHANUKYIIIPHBIC U

IMapaJljaCIbHBIC CTOPOHEIL.

I/I306Da)KaTI) MHOTOYTOJIbHUKH C MMapaJlICJIbHBIMHU

MNCPHNCHANKYISIPHBIMH CTOPOHAMMU.

HaXO}II/ITI) PACCTOAHUEC MCXKY ABYMI TOYKAMHU, OT TOYKH IO

MpsAMOM, IJIWHY IIYTH Ha KBaJAPATHOM CETKE, B TOM YMCJIIE

M CITOJIb3YA III/Id)DOBI)IC PECYPCHI

AKnacc, Yuu.py, POIII

JIpobu (324)

(OOBIKHOBEHHAs! Ip00Ob, OCHOBHOE CBOMCTBO
TpoOu, COKpalieHune Ipooei.

CpaBHEHUE U yIIOps10uMBaHUEe ApoOeii.
JlecsiTuuHble poOU U MeTpUUecKas CUCTEMA Mep.
Apudmernueckue 1eHCTBHSI ¢ OOBIKHOBEHHBIMH U
nmecsaTuaHbIME Ipo0simu. OTHOmIeHUe. Jlenenne B
ITAaHHOM OTHOIIeHUH. MaciuTa0l, mpornopius.
[lonsiTHe nponieHTa. BeIunciaenue npouenTa ot
BEJIMYMHBI U BETMYMHBI 110 €€ NpoueHTy Pemenue
TEKCTOBBIX 3aJ1a4, COJEpKaIIUX ApooU 1
[IPOLICHTBHI.

[IpaxTuueckas padota «OTHOIIEHNE JJTHHBI
OKPYKHOCTH K €€ JuaMeTpy»

CpaBHUBATh M YIIOPSAOYMBATH ,Z[I)O6I/I, BBI6I/ID8.TI:> CII0c00

CpaBHEHHUS ApOOEii.

IIpeacTaBiIsATh A€CATUYHBIC I[DO6I/I B BUJC O0OBIKHOBEHHBIX

p06e171 1 OOBIKHOBEHHEIE B BUJAC NJCCATUYHBIX, UCIIOJIH30BAThH

DKBUBAJICHTHBIC IPCACTAaBJICHUA I[DO6HBIX YU CECJI IIPHU UX

CpPpaBHCHHU, ITPU BBIYUCICHUIX.

Mcnonb30BaTh AeCATUUHBIE APOOH MPH MTPeodpa3oBaHUN
BEJINYMH B METPUUYECKON CUCTEME MED.
BoIMonHATE apudMeTHyecke I1elcTBUS ¢ OOBIKHOBEHHBIMU U

CCATUYHBIMHU )IDO65[MI/I .

BBEIUMCIATE 3HAUCHUS BRIPAXKCHUM, COASPIKAIIINX

OOLIKHOBEHHBIE U JACCATUYHBIC I[DO6H, BBIIIOJIHATH

npeoOpa3oBanus 1poOeil, BEIOUPATh CIIOC00, MPUMEHSITH

CBOMCTBA apu(PMETHUECKNX AEHCTBUN UL PALMOHATH3AIINH

AKnacc, Yun.py, POIII




BEIYVCIICHU.
CoCTaBJISITh OTHOWIEHHUS ¥ OPOHOPIINK, HAXOIUTHh OTHOLIEHUE

BCJINYNH, JCJIUTh BCJIMYMUHY B JAHHOM OTHOIIICHHH. HaXOI[I/ITb

PKCIIEPUMEHTAIbHBIM NYTEM OTHOIICHHUE JUIMHBLI OKPYXKHOCTHU

K €€ TuaMeTpy.

M HTepnpeTUpoBaTh MacITad Kak OTHOIICHHUE BEJIMYHH,
HaXOUTh MacIITad IIaHa, KApThl U BBIYUCIIATH PACCTOSHUS,
WCIIOJIB3YS MacIITa0.

OOBSICHATD, UTO TAKOE MPOLEHT, YIIOTPEOISITE 000POTEL PEUH

CO CIIOBOM «IIPOIICHTY». BrIpakaTh OpOILIEHTHI B I[DO6${X u

D06H B IIPOLICHTAX, OTHOINICHUEC ABYX BCJIMYMH B IIPOIICHTAX.

BBIUMCIATH, OPOLCHT OT YKCJIA M YMCJIO 10 €r0 MPOLICHTY.

OKDVTJ'I?ITI) I[DO6I/I U IIPOLICHTHI, HAXOAUTH HDI/I6JII/I)K€HI/IH

IHCCJI.
Pemrate 3aa49 Ha 9YaCTH, ITPOLCHTHI, ITPOIIOpIHH, HA

HaXO0XJACHHUC ,I[DO6I/I (HDOHeHTa) OT BCJINMYHMHBI M BCJIMYUHBI I10

e€ npobu (upoueHTy), 1pobu (IIpo1eHTa), KOTOPBIN

COCTaBJISIET OJHA BEJIMYMHA OT APYTOM. HpI/IBOI[I/ITB,

pa3Oupath, OLICHUBAThH PA3JIUYHBIC PEIICHHUS, 3aITUCH PEIICHUM
TEKCTOBBIX 3aJ1a4.

M3BnekaTh MHPOPMALIUIO U3 TAOJIUI] U TUATPAMM,
MHTEPIIPETUPOBATH TAOIUYHBIC JaHHBIE, ONIPEEISTh
HanOOJIbIIIEE ¥ HAUMEHBIIIEE U3 MPEICTABICHHBIX JTaHHBIX

Harnsannas
reOMEeTpHSL.
Cummetpust (6 9)

OceBas cummertpus. LleHTpanbHas cuMMeETpHs.
[TocTpoeHne CUMMETPUYHBIX (UTYD.
[IpakTuueckas pabora «OceBas CHMMETPHUSI.
CuMMeTpHs B IPOCTPAHCTBE

Pacrio3HaBaTh Ha YepTeX)ax U N300paKeHUAX, N300paXKarTp OT

PYKH, CTPOUTH C TOMOIIBIO MHCTPYMCHTOB d)PIFVDV (OTDC3OK,

VIOMaHVYIO, TPCYT'OJIbHUK, IPAMOYI'OJIbHHK, OK‘[)V)KHOCTB),

CUMMETPUYHYIO JAHHOW OTHOCUTEIHbHO OPIMON, TOUKH.

HaxoaIuTh OpUMEpPbl CUMMETPHUH B OKPYKAIOIIIEM MHUPE.

MonenupoBaTh U3 Oymaru ase GUrypbl, CHAMMETPUYHbIE
OTHOCHUTEIIBHO MPSMOil; KOHCTPYUPOBATh FEOMETPUUECKUE
KOH(UTYpaIiu, UCIOJIb3YSl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C MOMOLIBIO HU(PPOBBIX PECYPCOB.

VccnenoBaTh CBOWCTBA U3YUYEHHBIX (DUTYD, CBSI3aHHBIE C
CUMMETpPHUEH, UCTIONb3Ys SKCIIEPUMEHT, HaOII01eHHE,
MOJICINPOBAHUE.

(OG0CHOBBIBATH, OIIPOBEPTATh C MOMOILILI0 KOHTPIIPUMEPOB
YTBEpKJI€HHSI O CHMMETPUH (PUTryp

AKnacc, Yuu.py, POIII

Bripaxkenus ¢

[TprimeHneHue OYKB JUIs 3aITUCH MaTEMaTHYECKIX

M crons30BaTh 6VKBBI JJI 0003HaYCHHUS YHUCEJI, IIPpHU 3aITUCH

AKnacc, Yun.py, POIII




OykBamu (6 1)

BBIPAKECHUIN Y TPEAJIOKEHN . bykBEeHHbIE
BBIPAXKCHHS U YUCIIOBBIE MMOICTAHOBKHU.
bykBeHHbBIEC paBEHCTBA, HAXOXK/ICHUE
HEU3BECTHOTO KOMIIOHEHTa. DOpMYIIbI

MaTEeMaTHICCKIUX YTBEPKACHUN, COCTABIIITE 6VKB€HHBIC

BbIPAKCHUS 110 YCIIOBHIO 3aJ1a4MH.

I/ICCHGHOBaTb HCCJIIOXKHBIC YU CJIOBBIC 3aKOHOMCPHOCTH,
M CIIOJIb30BAaTh 6YKBBI JJIA UX 3aIIMCH.
BEIUKCIATE YMCIOBOC 3HAUCHUE 6VKBCHHOI‘ O BBIPpAXXCHUA IIPHU

B3aJJaHHbBIX 3HAYCHUAX 6VKB .

3aIKChIBATh d)ODMVJIBII OCpUMETpPAa U IO AN

MMPpAMOYI'OJbHHKA, KBaJApaTa, JJIWHBI OKPYXHOCTH, IIJTOHIaaANn

KpYyra; BBIIOJHITH BEIYUCICHUS 10 OTUM (hOpMYJIaM.

CocTaBnarb (popMyIibl, BRIPAXKAIOIIKNE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMSl, pACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEIHHOCTE, BpeMsl, 00BEM
[pabOoTHI; BHIIOIHSITH BEIYUCICHUS 110 3TUM (hopmMyram.
HaxonuTh HeM3BECTHBIH KOMIOHEHT apu()METUYECKOTO

e CTBUS

Harmsnnas
reomeTpust. DUrypol
Ha 1iockocTy (14 u)

UeThIpEXYroJbHUK, IPUMEPHI

CBOMCTBA CTOPOH, YIJIOB, THArOHAJIEH.
l13mepenue yrioB. Buibl TpeyroibHUKOB.

DopMyiiel IEpUMeETpa U IIIOAAN
MPSIMOYTOJIbHUKA.

[TpubnmxEHHOE N3MEpEeHue Mo U QUryp.
[TpakTuueckas pabora «Ilnomans kpyray»

‘leTBIpéXYFOHBHI/IKOB. HpﬂMOYl"OJIBHI/IK, KBaJpar:

[Tepumerp mHOTOYTONBHUKA. [I0MIAME DUTYPHI.

300pakaTh Ha HETMHOBAaHHOMW M KJIeTYaTON Oymare ¢
MCIIOJIb30BaHUEM YEPTEKHBIX MHCTPYMEHTOB
YEeTHIPEXYTOJBHUKY C 33JaHHBIMU CBOMCTBAMHU: C
napajsielbHbIMU, IEPIEHANKYIISIPHBIMU, PAaBHBIMU
CTOPOHAMU, IPSMBIMH YIJIaMU U JIp., paBHOOEAPEHHBI
TpeyroiabHUK. [Ipennarats u 00CyX1aTh CIIOCOOBI, AITOPUTMBI
[IOCTPOECHMSL.

VccnenoBaTh, UCHOIb3Ys HKCIIEPUMEHT, HAOI0/ICHHE,
MO/IETMPOBaHUE CBOWCTBA MPSIMOYTOJIbHUKA, KBaipaTa,
pa3buBaTh Ha TpeyroJbHUKU. OGOCHOBBIBATH, ONIPOBEPraTh C
[TOMOLIBIO0 KOHTPIIPUMEPOB YTBEPKJIEHUS O MPSIMOYTOJIbHUKE,
KBaJipaTe, paclio3HaBaTh BEPHbIE U HEBEPHBIE YTBEPKICHHUS.
3MepATh M CTPOUTH € NOMOIIBIO TPAHCIOPTHUPA YIJIBI, B TOM

UM CJIC B MHOT'OYT'OJIbHUKE, CPABHHUBATH YIJIBI; PACIIO3HABATh

OCTpBIE, IIPSIMBIE, TYIIBIE, Pa3BEPHYTHIC VIIbI. Pacio3HaBaTh,

M300paKaTh OCTPOYIOJLHBIN, IPSIMOYIOJIBHEIHI,

TYIIOYTOJILHBIA DaBHOOEAPEHHBIN, pABHOCTOPOHHUN

TPEYT'OJBbHHUKH.

BEIUKCIATE NEPUMETP MHOTOYTOJIbHHUKA, IIONIA b

IMHOT'OYT'OJIbHHUKA D336H6HI/ICM Ha IIPpAMOVYIOJIbHHUKH, HA

[PaBHBIC d)I/IFVDLI, HUCIOJb30BATb METPHUYCCKUEC CAMHUIIBI

M3MCPCHUA JUIMHBI U IJIOIIAAH.

cnosp30BaTh NPUOIMKEHHOE U3MEPEHUE [UIMH U TUIOIAJIEN

AKnacc, Yuu.py, POIL




Ha KISTYaTON 6VMarC, HDI/I6J'II/I}KéHHO€ U3MEPCHUC NJITNHBI

OKPVY>XHOCTH, IIJIOIIaAN Kpyra

ITonoxuTenpHEIE U
OTPULIATEIIbHBIE
uucia (40 1)

[{enbie yncina. Moaynp yncia, reomeTpuyeckas
MHTEpHpeTaus MOAYJIsl. YUCIIOBBIE TPOMEXKYTKH.
[TonoXxuTenpHbIEC U OTPUIIATEIbHBIC YHCTIA.
CpaBHEHHE MOJOKUTEIBHBIX U OTPULIATEIBHBIX
THCEII.

ApudMETHIECKHIE TEHCTBUS C MOJOKUTEIbHBIMH
1 OTPULATEIbHBIMH YU CIIAMHU.

Pemenne TEKCTOBBIX 3aa4

HpI/IBOI[I/ITB IIPHUMEPEI NCII0JIb30BaHN B peaﬂbHOﬁ KHU3HHU
TTOJIOKUTCIIBHBIX U OTPULATCIILHBIX YUCCII.
I/I306Da)1(aTB OCJIbIC YK CJIa, ITOJIOXKUTCIIBHBIC 1

OTpULATEILHBIE YHCJIa TOYKAMHU Ha YHUCJIOBOU MIPIMOH,

HCIT0Jb30BAaTh YHCJIOBYIO IIPAMYIO JJISI CPAaBHCHUA YUCCII.

HDI/IMGHSITB IIpaBujia CPABHCHUA, YIHOPAAOYMBATH IICJIBIC

qHMCjia, HaXOJAHUTh MOAYJIb YHCJia.

DopMyJIMPOBATH TPABUIIA BBIYUCIICHUS C MTOJOKUTENBHBIMU U
OTPUIIATEIILHBIMU YUCJIAMH, HAXOAUTh 3HAUCHUS YUCITOBBIX
BBIPAXKEHU, COJIEPHKAIUX JEUCTBUSA C MOJT0KUTEIBHBIMU U
OTPUIIATEIbHBIMUA YHUCIIAMH.

I IprMEHSITh CBOMCTBA CIIOKCHUS M YMHOKCSHUS JUIS

HDCO6Da3OBaHI/I$I CYMM U IIPOU3BEJICHUHN

AKnacc, Yuu.py, POIII

[IpencraBienue
MaHHBIX (6 1)

[PemeHmne TeKCTOBBIX 3aaa4, COACPKAINUX JaHHBIC,
[MIPCACTABJICHHLIC B Ta6J'II/II_IaX H Ha JuarpaMmax

Vcnonp30BaTh MHPOPMALIUIO, IPEICTABICHHYIO B Ta0IHIIAX,
Ha AuarpaMMax JJis pelieHusl TEKCTOBBIX 3a7a4 U 3a/1a4 U3
[p€aTbHOM JKU3HU

AKnacc, Yuu.py, POIL

Harnannas
FEOMETPHS.
Durypsl B
npoctpancTse (9 4)

[TpstMmoyToNbHBIN Napasienenumne, Kyo, mpusma,
nupamMua, KOHyC, TWIHHAP, map u chepa.
l1300paskeHre MpOCTPaHCTBEHHBIX (PUTYD.
[Ipumepbl pa3BEPTOK MHOTOTPAHHUKOB, IUIMH]IPA
u koHyca. [IpakTuueckas pabora «Co3nanue
MoJIeIe MPOCTPAaHCTBEHHBIX PUTYP».

[TonsTre 06bEMa; e IMHULIBI U3MEPEHUS 00BEMA.
O0BEM PSMOYTOJIBHOTO Napajuieenunena, Kkyoa,
(bopmynbl 00bEMa.

Pacrio3HaBaTh Ha YEepPTEKaX, PUCYHKAX, ONMCHIBATh MUPAMUIY,

ITPpU3MY, IWJINHIAP, KOHYC, IIIap, I/1306Da)KaTI> HuX OT PYKH,

MOACJIHUPOBATH M3 6VMaFI/I, nJacTUJIMHA, IPOBOJIOKH U AP.

ITprBOAUTE DPUMEDPELL OOBEKTOB OKPYIKAIOIIETO MHUPA,

MMCIOIINX (bODMLI Ha3BAaHHBIX TCJI.

cronb30BaTh TEPMUHOJIOTUIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHUE, BBICOTA, PAINYC U AUAMETP, pa3BEPTKA.

M3y4arhb, HCIIONB3YS SKCIIEPUMEHT, HAOII0IeHUEe, U3MEPEHHE,
MOJIETIMPOBAaHHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U OIIUCHIBATH
CBOMCTBA Ha3BaHHBIX TeEJ, BBIABIATH CXOJICTBA U PA3IUUMS:
MEXIy MHPaMHUI0N U MPU3MOM; MEKIY LUIHHIPOM,
KOHYCOM M IIapOM.

Pacrio3HaBaTh pa3BEPTKH MapajuieNnenunena, kyoa, mpusMsl,
MpaMHibl, KOHYCA, IMINH]PA; KOHCTPYHUPOBATh JaHHBIE TeJa
13 pa3BEPTOK, co3aaBaTh UX Mojenu. Co3aBaTe MOJENH
[POCTPAHCTBEHHBIX (Uryp (13 Oymaru, MpoOBOJIOKH,
MJIaCTUIIMHA U JIp.)

M3MepsATh HAa MOJIENAX: JJIMHBI pEOEp MHOTOIPaHHUKOB,

HaMCTp I1apa.

BriBoauTh hopmyny 00bEMa IPSIMOYTOJIHBHOTO

AKnace, Yuu.py, POI




napajuiesienumne/a.

Beruuciaars 1o gopmynaM: 00bEM IPIMOYTOJbHOIO
mapajieaenumena, Kyoa; MCIoab30BaTh €IUMHMIILI H3MEPEHUS
00BEMA; BEIYUCIATH 00BEMBI TEJI, COCTABJIECHHBIX U3 KYOOB,
mapauIeIENNIEa0B;, PEIIATh 3a0a4l C PEAILHBIMHU JaHHBIMA

[IoBTOpEHuUeE, IIoBTOpEHNE OCHOBHBIX IOHATUI U METOJ0OB BbIYMCIIATh 3HAYEHUS BBIPAXKCHUHN, COEPIKAINX AKnacc, Yuu.py, POIL
00o0111eHue, KypcoB 5 U 6 Ki1accoB, 000011eHE U HATYPAJIbHBIC, LIENbIE, OJT0XKUTEIBHBIC U OTPULIATEIbHBIC

cucremarusanus (20(cuctemaTu3anus 3HaHUN 4rcia, OOBIKHOBEHHbBIE U ACCATUYHBIC APOOU, BHITOIHSITD

) npeoOpa3oBaHuUs YMCEIl U BHIPAKECHUH.

Bri0upath cioco0 cpaBHEHUS YHCEI, BEIYMCICHHIA,
[IPUMEHSATH CBOMCTBA apu(METUUECKUX ASHCTBUM [U1s
[pallMOHAIN3aUN BBIYMCICHUI.

PemaTh 3a1a4u U3 peaabHOW KU3HU, IPUMEHATh
MaTeMaTUYeCKUEe 3HaHU Ui PElIeHUs 3a]1a4 U3 IPYrUx
npeaMeroB. Pemiare 3a1a4n pa3HbIMU clIOcO6aMH,
CpaBHUBATh, BEIOUPATH CIIOCOOBI PEIICHUS 3a1a4H.
OCyIIEeCTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEHCTBUN U
CaMOIIPOBEPKY Pe3ysbTaTa BEIYACICHUN

[Tpu pazpaboTke paboyeil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUH JOJKHBI OBITh YYTEHBI BO3MOXKHOCTU HCIIOJIB30BAHUS JIEKTPOHHBIX
(mdpoBBIX) 00pa30BaATENbHBIX PECYPCOB, SBISIONIUXCS YYEOHO-METOAMYECKUMU MaTepuaiaMu (MYyJIbTHUMEIUMHBIE MPOTPAMMBbI, 3JIEKTPOHHBIC
yU4eOHUKU W 3aJaYHUKH, JJIEKTPOHHBbIE OMOIMOTEKU, BUPTYAIbHBIE JIa0OPATOPUH, UTPOBHIE MPOTPAMMBbI, KOJJIEKIIUU IU(PPOBBIX 00pa30BaTENIbHBIX
PecypcoB), UCTIOIB3YEMBIMU JIJIsl 00yYEHHUS M BOCIIUTAHUS PA3IMYHBIX TPYII MOJIH30BaTENEH, TPEACTABICHHBIMUA B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIEC U
peanusyronmMu  augaktudeckue  Bo3MmokHocth  UKT, comepikaHume  KOTOPBIX  COOTBETCTBYET  3aKOHOAATENbCTBY 00  00pa3oBaHUM.



INPUMEPHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA».
7-9 KJIACCBI
N3 paGoueii nporpaMmMbl BOCIIHTAHUS

Peanu3zanus negarorn4eckuMu pabOTHUKaMH BOCIIUTATEIBHOIO IIOTEHIIMANA YPOKa
IpeoiaracT OPUSHTUD Ha 1IeJIeBbIE IPHOPUTETHI, CBSI3aHHbIE C BO3PACTHBIMH OCOOCHHOCTSIMHU MX
BOCIIUTAaHHUKOB U UCIIOJIb30BaHUE CIEAYIOIINX BUJIOB U (POPM JI€ATEIbHOCTH:

YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOLUICHUN MEXIY MeJaroru4ecKuM pabOTHIUKOM U €T0
00y4aroImuMucs, CHOCOOCTBYIOLIMX NO3UTUBHOMY BOCIPUATHIO 00YyYarOLUIMMUCS TPeOOBaHUM 1
npoch0 MeIarornyeckoro paboTHUKA, MPUBJICUCHUIO NX BHUMAHUS K 00CyXI1aeMoil Ha ypoke
UH(pOpMalMHY, aKTUBU3ALUHU UX [103HABATEIbHOMN EATEIbHOCTH;

no0yX/1eHHue 00yJaroUINXCsl COOMI0AATh Ha YPOKE OOMETPUHATHIE HOPMBI TOBEICHHS,
npaBuiia OOLIEHUs CO CTApPIIUMHU (II€AarornyeCKUMH pabOTHUKAaMH) U CBEPCTHUKAMHU
(oOyJarommuMHucst ), TPUHIUITBI YIeOHOU JUCIMILIMHBI U CAMOOPTaHU3aINY;

IpUBJICYEHHE BHUMaHUs 00yUaroIIKXCsl K HIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBIICHHUI, OpraHU3aIys X paboThl ¢ TIOIy4aeMOl Ha YPOKE COIHAIbHO 3HAYNMOU nHpopManuen —
UHUIMIPOBAaHHUE €€ 00CYKICHHs, BBICKa3bIBaHUS 00YYaIOLUIMMHUCS CBOETO MHEHHUS 110 €€ MOBOY,
BbIPa0OTKH CBOETO K HEH OTHOIIEHUS;

UCIIO0JIb30BaHUE BOCIIMTATENIbHBIX BO3MOXKHOCTEH CO/IepKaHUs yueOHOro peiMeTa yepes
JEMOHCTpALMIO 00y4YaroUIMMCs IPUMEPOB OTBETCTBEHHOI'0, TPa’KJAHCKOT'O MIOBEICHUS,
IPOSIBIICHUS YEIOBEKOIIO0MS U J0OPOCEPICUHOCTH, Yepes3 M0100p COOTBETCTBYIOIIUX TEKCTOB JUIs
YTEHMSI, 3a/1a4 JUIsl pELIeHUs], TPOOJIEMHBIX CUTYyalui AJis 00CYKIEHUS B KJ1acce;

IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI C 00YUaAIOLUIMMHUCS: HHTEIUIEKTYaIbHbBIX
UTp, CTUMYJIUPYIOIIMX MO3HABATEIbHYIO MOTUBALMIO 00Yy4YaOIUXCsl; IUJAKTUIECKOrO TeaTpa, Tae
HOJIy4EHHBIE Ha YPOKE 3HaHMsI OOBIrPHIBAIOTCS B T€ATPAIbHBIX IOCTAHOBKAX; JUCKYCCHI, KOTOpbIE
JAOT 00YYaIOMIMMCSl BO3MOXXHOCTD MPHOOPECTH OTBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOTa;
IpyNIoBoi paboThl WK pabOTHI B apax, KOTOpbIe yyaT 00ydarouxcsi KOMaHAHOM paboTe 1
B3aMMOJIEHCTBHIO C IPYTUMH 00yYaroMHUCS;

BKJIFOUEHHUE B YPOK UI'POBBIX ITPOLEAYP, KOTOPHIE IIOMOTAOT MOAIEPKATh MOTHBALIUIO
o0yyaromuxcs K MOJIyYeHHIO 3HaHUH, Hala)KMBAHUIO TIO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHUH B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeIaTenbHOM atMochepbl BO BpeMs ypOKa;

opranusanus medcrTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX O0yUAIOIINXCS HaJl UX
HEYCIEBAIOIUMH OJHOKIACCHUKAMH, JAIOLIEr0 00y4aroIIMMCsl COLUAIEHO 3HAYMMBIH ONBIT
COTPYJIHUYECTBA U B3aUMHON NTOMOIIIH;

UHUIMMPOBAHHUE U MOJIEPHKKA HCCIIEeI0BATENbCKOMN I€ATEIbHOCTH 00YYaIOIUXCsl B paMKax
peanu3any UMU HHAMBUAYAJIbHBIX U TPYIIIOBBIX UCCIIEOBATEIbCKUX MTPOEKTOB, TAIOIINE
00y4aroImuMcsi BO3MOXKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUsI TEOPETHUECKOM
po0JIeMbl, HaBBIK TEHEPUPOBaHUS U O(POPMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIHLHOTO
OTHOILIEHHS K YyXXKUM UAesIM, 0(OpPMIIEHHBIM B paboTax APYrux UccienoBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS NIEpe]] ayAUTOPHEH, apryMEHTUPOBAHUSI U OTCTaWBaHUS CBOEH TOUKHU
3pEHUs.
esan u3yyenust yueOHOro Kypca

Anrebpa sBIs€TCSs OJHUM M3 OINOPHBIX KYpCOB OCHOBHOHM MIKOJBI: OHa OOecreYrBaeT
U3YyYEHUE JPYruX AUCLUUIUIMH, KaK €CTECTBEHHOHAYyYHOro, TaK W T'YMaHUTApHOTO LMKIIOB, €&
OCBOCHHME HEO0XOAUMO Ul MPOAOJDKEHHs 0Opa3oBaHUS M B MOBCEIHEBHOW >KM3HU. Pa3Buthe y
0o0y4JaroluXcsi HAYYHBIX MPEACTABICHUN O MPOUCXOXKIEHUHM M CYIIHOCTH ainre0panyeckux
abcTpakuuid, crocobe OoTpakeHHsi MaTeMaTH4eCKOH HAyKOH SIBIEHHH W MPOLIECCOB B MPUPOJE U
oOmiecTBe, PO MaTeMAaTUYECKOTO MOJEIMPOBAHUS B HaydyHOE IIO3HAHWUM U B IPAKTHKE
CHOCOOCTBYeT (POPMHPOBAHUIO HAYYHOT'O MHPOBO33PEHHUS M KaueCTB MBIIIJICHUS, HEOOXOIUMBIX
JUTSL aanTalid B COBpeMeHHOM ndpoBoM obmiecTBe. M3ydeHue anreOpsl eCTeCTBEHHBIM 00pa3oM
oOecrieynBaeT pa3BUTHE yMEHHs HaOJII0AaTh, CPaBHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHUs, CHOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOM JEUCTBUS U
BBIBOZIBI, (OpMYIHpOBaTh yTBepxkaeHus. OcBoeHue Kypca aiareOpsl oOecredrBaeT pa3BUTHE
JIOTMYECKOTO MBIIUIEHUST OOYyYaroIlMXCs, OHHM MCIOJb3YIOT JEAYKTUBHBIE U WHAYKTHBHBIE
paccyxxaeHus, 0000IIeHne U KOHKpeTH3alHio, abcTparupoBanue 1 ananoruto. Odyuenue anredpe
IpenonaraeT 3HAYUTENbHBIH 00BEM CaMOCTOSATENBHOM JESATEIbHOCTH OOYy4aroIIMUXCsl, MOITOMY
CaMOCTOSITENIFHOE ~ pEIICHHWEe  3aJad  eCTeCTBEHHBIM  00pa3oM  sBISETCA  peanu3anuei



JeSITeIbHOCTHOTO MPUHLIUTIA 00y4eHUS.

B crpyktype mporpamMmbl yaeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEIHHO-METOUYECKHE JHHUU: «UHclia U BBIYUCICHHS»; «ANredpandeckue
BBIDOKEHUS»;, «YpaBHEHHS W HepaBeHCTBa»; «DPyHkumm». Kaxnasg w3 3TuX copepiaTenbHO-
METOJMYECKUX JHMHUNA PAa3BUBAETCS HA IMPOTSKEHUM TPEX JIET U3YyUEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasich U B3aUMOJCUCTBYS C JIPYTMMHU €ro JIMHUAMU. B xone u3ydeHus Kypca
o0y4armuMcsl NPUXOJUTCS JIOTHYECKH pacCyXk/aTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBsA3M C 3TUM 1enecooOpa3HO BKIIOUUTH B MPOTrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
NPOHM3BIBAIOIINE BCE OCHOBHBIC Pa3/eibl MAaTeMaTHYeCKOro OOpa30BaHUS M CHOCOOCTBYIOIIHME
OBJIAJICHUIO OOYYaIOIIMMHUCSA OCHOB YHUBEPCAJIBHOTO MAaTeMaTHUYECKOTO si3blka. Takum oOpaszom,
MOYKHO YTBEP)KAaTh, YTO COJEPIKATEIBHOM W CTPYKTYpHOW OCOOEHHOCTBIO Kypca «Aunredpa»
ABJISIETCS] €70 UHTEIPUPOBAHHBIN XapakTep.

Copnepxanue 1uHuN «Hucia u BBIYUCIECHUS» CIYKUT OCHOBOM IS TabHEUILET0 N3Y4YEHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaOIIUXCS JOTMUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHMsI T0JIb30BaThCsl aJITOPUTMaMH, a TaKKe MPUOOPETEHUI0 MPAKTUYECKUX HAaBBIKOB,
HEOOXOUMBIX ISl TOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YUCIE B OCHOBHOM LIKOJIE CBSI3aHO
C palMOHAIPHBIMA ¥ HPPAMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHUEM TIPEACTABICHUN O
JICUCTBUTEIIBHOM YHUCJE. 3aBEpLIEHUE OCBOEHHUS YUCIOBOM JIMHUU OTHECEHO K CTaplIeMy 3BEHY
o01ero o6pa3oBaHusI.

Copnepxanue IByX anreOpanuecKux JTUHUN «Alredpandeckue BhIpaXeHUs» U «YpaBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO y OOy4arOUIMXCsl MaTeMaTHMYeCKOro armapara,
HEOOXOIUMOTO il pelIeHHs 3a7ad MaTeMaTUKHU, CMEXHBIX [PEIMETOB U MPaKTUKO-
OpUEHTUPOBAaHHBIX 3a7ady. B ocHOBHOW mikojie Y4eOHbIM Marepuan TPYNIUPYETCS BOKPYT
paloHaNIbHBIX BBIpAKEHUN. AJnredpa JEMOHCTPUPYET 3HAUCHHE MAaTeMAaTUKH Kak s3bIKa JUIs
MOCTPOEHUS MATEMATHYECKUX MOJEINIEH, OMUCAaHMs IPOLECCOB M SBJICHUM peajbHOro mupa. B
3aa4l 00ydeHUs anredpe BXOAAT TakKe JajbHeillee pa3BUTHE ATOPUTMHUYECKOTO MBIIUICHUS,
HE0OXOUMOro, B YaCTHOCTH, JJISi OCBOEHMSI Kypca HH(DOpPMATUKH, M OBJIAJECHHE HaBbIKaMHU
JNENYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBanne cUMBONBHBIX ()OPM BHOCUT CBOH crienuuyecKuit
BKJIaJ] B pa3BUTHE BOOOpa)KE€HHUsI, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanne  (yHKIIMOHAJIbHO-TpaUUeCKOl  JTMHUM  HAlEIeHO Ha  TOJy4YeHHE
IIKOJIbHUKAMH 3HAHUW O (PYHKIMSAX KaK BaKHEHIIEH MaTEeMaTHYECKOW MOJENW JUIsl ONMUCAHUS U
UCCIIEIOBaHMsI Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B Mpupojae M oduiectBe. M3ydeHue 3Toro
MaTepuaia CIOCOOCTBYET pa3BUTHIO Yy OOYyYarolMXCS YMEHMsI HCIIONb30BaTh PpPa3IUUYHbIE
BBIPA3UTEIbHBIE CPENICTBA S3bIKa MAaTEMATHKU CJIOBECHBIE, CHMBOJIMYECKUE, TpadudecKie, BHOCUT
BKJIaJ] B (OPMUPOBAHME MPEACTABIEHUN O pOJIM MATEMaTUKU B Pa3BUTUM IUBWIM3ALMH U
KYJbTYpHI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueObHOMY IaHy B 7 9 kiaccax m3ydaeTcst yueOHbIH Kypc «AnreOpay», KOTOPBI
BKJIFOYAET  CJEAYIOIIME OCHOBHBIE paslenbl  colaepkaHusa: «Yucia ¢ BBIYHMCICHHS,
«AnreOpandeckue BEIpKEHUSN», «Y paBHEHUS U HEPABEHCTBAY», « DyHKIIUN.

VYueOHbIi TUTaH Ha U3y4YeHHUE anreOpsl B 7-9 Kiaccax OTBOJUT HE MEHee 3 y4eOHBIX YacOB B
HEJIENI0 B TEYCHHE KaXKJ0r0 rojia 00ydeHusi, BCero 3a Tpu roga oOyueHus He MeHee 306 yueOHBIX
4acoB.

Conep:xanue yueOHOro Kypca (mo roagam o0y4eHmus)

7 kJyacc

Yucna v BBIYUCICHHUS.

PammmonansHEIE UmCHa.

JpoOu OOBIKHOBEHHbBIE U JAECATHUYHBIC, MEpexoa OT OJHOW (HOpMBI 3amucH Jpobel K Apyrow.
[lonsiTHE palMOHAIBHOIO 4YHUCHA, 3aMKCh, CPABHEHHUE, YIOPSIJAOYMBAHHUE DPALMOHAIBHBIX YHCE.
Apudmerndeckue IEHCTBHS ¢ pallMOHAIBHBIMU YnciIaMu. PeleHne 3a1a4 U3 peaabHON MPaKTHKU
Ha YacTH, Ha TPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: ONpejeieHue, mpeoOpa3oBaHuEe BBIPAKEHUH Ha OCHOBE
orpezeNieHus, 3anuch 00JbIMNUX yucen. [IporeHTsl, 3anuch IPOLEHTOB B BHUAE ApoOM U ApodU B
BUJIE TIPOLIEHTOB. TpuU OCHOBHBIEC 3a/layd Ha MPOIEHTHI, PEIICHUE 3a/lay U3 PEaTbHON MPAKTHKU.
[IpuMeHeHre TPU3HAKOB JEIMMOCTH, Pa3I0KEHHE Ha MHOXKUTENIN HAaTypallbHbIX yucenl. PeanbHbie
3aBUCHMOCTH, B TOM YHCJIE MpsiMasi U 00paTHast IPOMOPIIMOHATLHOCTH.



AnrebpanuecKue BHIpAXKCHUS

IlepemeHHbIE, 4YHCIOBOE 3HAYEHUE BBIPAXKEHUS € TNepeMeHHOW. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpefcTraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUAE (OpMYyibl. BeruncneHus
no ¢opmynam. [IpeoOpazoBaHne OYKBEHHBIX BBIPAKEHMH, TOXKAECTBEHHO DPAaBHBIE BbIPAXKEHUS,
npaBuiIa NMpeoOpa3oBaHUs CyMM W TPOM3BEACHUI, NMpaBUiIa PACKPBITUS CKOOOK U TNPHBEICHUS
noJo0HBIX cnaraemblX. CBOWCTBA CTENEHHM C HATypalbHbIM IHOKa3areneM. OAHOUYJIEHBl U
MHorouieHsl. CteneHs MHOrowieHa. CiokeHue, BBIYMTaHWE, YMHO)KEHHE MHOTOWIEHOB. DopMyIibl
COKpAIIEHHOTO YMHOXKEHH: KBaJpaT CYMMBI U KBaapaT pa3HocTH. Dopmyra pa3HOCTH KBaJpaToOB.
PaznoxxeHne MHOro4JI€HOB HA MHOYKUTEIIH.

VYpaBHeHus

VYpaBHEeHUe, KOpPEHb ypaBHEHHsA, NpaBUia MpeoOpa3oBaHUs YpaBHEHHS, PABHOCHIBHOCTD
YpaBHEHUH.

JInneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIIO KOpHEH JIMHEHHOIO YpPaBHEHMS, PELICHUE
JIMHENHBIX ypaBHeHUU. CocTaBiIeHE YPaBHEHUH 10 YCJIOBHIO 3aJ1auu. PellleHre TeKCTOBBIX 3a/1a4 C
MMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHHE C ABYMs EpEeMEHHbIMH U ero rpaduk. Cucrema IByX JIMHEHHBIX YpaBHEHUH
C ABYMs IepeMEHHbIMU. Pelienne cuctemM ypaBHEeHHH cnocoOoM nocTaHoBKU. [Ipumeps! perieHus
TEKCTOBBIX 3aJa4 C TIOMOILBbIO CUCTEM YPaBHEHUH.

Koopaunats! u rpaduku. OyHkunn

Koopaunara Touku Ha npsAMoi. YuCiI0BbIE TPOMEKYTKH.

PaccrosiHre Mexly IByMsl TOUKaMHU KOOPAUHATHOM MPSAMOM.

[IpsamoyronbHas cucrema koopauHar, ocu Ox u Oy. AlGcumcca M OpJMHaTa TOYKU Ha
KOOpAWHATHON mockoctu. llpumepsr rpadukoB, 3amaHHbIX (opmynamu. UrteHue TrpadukoB
peanbHbIx 3aBucumocteil. [lonstue ynkuuu. ['padux dynknuun. CpoiictBa dynkiuil. Jlnneiinas
dyukiwms, eé rpaduk. ['paduk yHkmn y= [x|.

I'paduueckoe perieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8kiacc

Yucna v BIYMCIECHUS

KBanpatsslii kopeHb u3 uncia. [lonstue 00 uppanuoHanbHOM yHciie. JlecaTUUHbIE PUOINKEHUS
UppalMoHaIbHBIX yKcen. CBONCTBA apU(PMETHUYECKUX KBAJPATHBIX KOPHEH M MX NPUMEHEHHUE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BBIUMCIICHUSX. J|efiCTBUTEIbHbIE YUCIA.

CrerneHs ¢ 1ebIM NT0Ka3aTenaeM U €€ cBoicTB a. CTaHaapTHas 3alluch YHCia.

Anrebpanyeckue BbIpaKeHHs

KBazpaTHblil TpEXUIIEH; pa3I0KEHNE KBAAPATHOTO TPEXUIEHA HA MHOKUTEINH.

Anrebpanyeckas Apodb. OCHOBHOE CBOMCTBO aireOpanyeckoil npoOu. BroxeHue, BbIYMTaHUE,
YMHOXXEHUeE, JiefIeHHe anreOpanyeckux Apooeil. ParonanbHble BRIpakeHUs U UX TPeoOpa3oBaHue.

YpaBHEHHS 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, opMyna KopHeil KBajgpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JMHEMHBIM M KBajapaTHbIM. [Ipocreiimme apoOHO-palmoHAIbHBIE
YPaBHEHHS.

['padraeckas uHTEpIIpETAIUS YPABHEHUM C JBYMS IIEPEMEHHBIMU M CUCTEM JIMHEWHBIX YpaBHEHUI
C IByMs IlepeMeHHbIMU. IIpuMepbpl pelmeHus CUCTEM HENMHEWHBIX YpPaBHEHUN C JByMs
MEePEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1au aJireOpanyeckuM CrocoOoM.

UYuciioBele HEpPAaBEHCTBA M UX CBOWcTBAa. HepaBeHCTBO ¢ OAHOW IepeMEHHOM. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHEWHbIE HEpPABEHCTBA C OJHOW nepeMeHHON. CHCTeMBbl JTMHEMHBIX HEPABEHCTB C
OJHOI MEPEMEHHOM.

DyHKIMHU

[Tonsitue pynkmuu. O6MacTh ONMpECICHUS U MHOXECTBO 3HaueHUU (PyHKIUU. CriocoObl 3a1aHus
byHKINH.

I'padux dynxkumm. YUrenune cpoiictB GyHkimu mo e€ rpaduky. Ilpumepsl rpadukoB GyHKIHH,
OTpaKAIOIIUX pealbHbIE MPOLECCHI.

@DyHKIMY, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYI MPONOPLMOHAIBHBIE 3aBUCUMOCTH, MX I'padUKu.
Oynkiun y=X2 y=x3. I'paduyeckoe pemieHue ypaBHEHHI U CHCTEM YpaBHEHUIA.

9 knacc

Yucna u BBIYUCIEHUS



JlelicTBUTENIbHBIE YHCIIA
PanyoHasnbHble 4nciIa, UppallMOHATIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE IECATHYHBIE APOOH.
MHOXeCTBO JEHCTBUTEIBHBIX YHCEN;, ICHCTBUTENIbHBIE YHMCIa KaK OECKOHEYHBIE ECTHYHBIC
npodu. B3anMMHO OIHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JICHCTBUTENBHBIX YHCET U
KOOPJAMHATHOMU IIPSIMOM.
CpaBHeHUe 1eHCTBUTENbHBIX YHCell, apu(METUYECKHE JeHCTBUS C J€HCTBUTEIbHBIMU YHCIIAMU.
W3mepenusi, npuOIMKEHNS, OLIEHKU
Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AJTUTEIBLHOCTh IPOLIECCOB B OKPYXKAIOILEM MUPE.
[TpubnmxEHHOE 3HAYCHHE BEIMYMHBI, TOYHOCTHh MpuoOmmkeHus. Oxpyrienue uncen. [Ipukuaka u
OLICHKA PEe3YJIbTaTOB BBIYMCIICHUN.
YpaBHEHMs U HEPABEHCTBA
VYpaBHEeHUA ¢ OJJHOM TEPEMEHHOMN
JIuneitHoe ypaBHeHue. PerieHue ypaBHeHUH, CBOIAIIUXCSA K JIMHEWHBIM.
KBanpatHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAINUXCS K KBaApaTHBIM. bukBagpatHoe
ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUH TPETbEl M YETBEPTOWM CTENEHEW pa3jloKEeHHWEM Ha
MHOKHTEJIH.
Pemenne npoOHO-paliMOHANBHBIX ypaBHEHHWH. PemieHHMe TEKCTOBBIX 3a/ad  areOpanvdecKum
METOJIOM.
Cucremsl ypaBHEHUN
VYpaBHeHHE C IByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cucremM AByX JIMHEHHBIX YpaBHEHHUH C
JBYMs IIEpEMEHHBIMU. Pemenue cucrteM NByX YpaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe
— BTOpoO# creneHu. ['paguueckas MHTEpIpeTalus CUCTEMbl YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU.
Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.
Hepagenctsa
YucnoBble HEPABEHCTBA U UX CBOMCTBA.
PeleHre JIMHEWHBIX HEPABEHCTB C OJHOU IEPEMEHHON. Pelienne cucTeM JTUHENHBIX HEPABEHCTB C
onHoll mepemeHHO#l. KBanparHble HepaBeHcTBa. ['paduueckas HMHTepHperanuss HEPaBEHCTB U
CHUCTEM HEPaBEHCTB C JBYMs [IEPEMEHHBIMU.
DyHKIMU
KBagpatnunas ¢ynkuus, e€ rpaduk u coiicta. [lapabomna, Ko- OpJMHATEI BEPIIUHBI MapaboIIbl,
0Cb CHMMETpPUH 11apaloJIbl.
I'paduku pynkumit: y=kx, y=kx+b, y=x/x, y=x3, y=|X| 1 ux cBoiicTBa.
Hucnosle OCIIEI0BATEIbHOCTH
Omnpeznenenue U crocoObl 3a1aHUs YUCIIOBBIX MTOCTIEI0BaTEIbHOCTEN
[TonsiTue 4YMCIOBOW TMOCIEAOBAaTENbHOCTH. 3a/JlaHue IOCJEI0BAaTEIbHOCTH  PEKYPPEHTHOMN
bopmynoit u popmysoi N-ro wieHa.
ApudmeTrnueckast 1 reOMeTpUYecKas Iporpeccuu
Apudmerndeckass U reoMmerpuyeckas mnporpeccuu. QOpMynbl N-ro uwieHa apuPMEeTHYecKOd u
T€OMETPUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX IT YWICHOB.
N300pakeHre WIEHOB apU(PMETUUYECKOH M TIeOMeTpPUYECKOH Mporpeccuii TouykamMHM Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA POCT. CII0KHBIE MPOIIEHTHI.
IInanupyemMsblie nmpeaMeTHbIE Pe3yabTATHI OCBOCHHUSI IPHUMEPHOil pado4eil mporpaMMsbl Kypca
(1o romam o0y4yeHus)

OcBoenne yuyebHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTIO o00mIero oOpa3oBaHUS
JOJIKHO 00ecreunBaTh JOCTHKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTaTOB:
7 xjacc

Yucna u eviuucnenus
BbimonHATh, coueTras YCTHble M TNHCbMEHHbIE NpUEMBI, apudMeTHUecKue MAEUCTBUS C
palMOHaIbHBIMU YHCIAMHU.
HaxonuTe 3Ha4YeHHsS YHUCIOBBIX BBIPAKEHHM; NMPUMEHATH Pa3HOOOpa3Hble CHOCOOBI M MPUEMBI
BBIUUCIICHUS] 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COlEpKAILUX OOBIKHOBEHHBIE U IECATUYHBIE JPOOU.
[Tepexoauth OT OHOM (OPMBI 3aMUCH YKCEN K APYrod (ImpeoOpa3oBbIBaTh NECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B [ECSATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JAECATHYHYIO
IpoOB).
CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIC YUCIIA.
OxpyrisTh yucna.



BbINONHATE NPUKHUAKY W OLEHKY pe3yjbTaTa BBIUMCICHUH, OLEHKY 3HAYEHUH YHMCIOBBIX
BBIPAXKEHUI.
BbInonHATE AEMCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.
[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJIbHbBIX YUCEIL.
Pemath  IpaKTHKO-OPUEHTUPOBAHHBIE  3aJaud, CBS3aHHBIE C  OTHOIIEHHWEM  BEJIUYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, ITPOLEHTAMH; UHTEPIPETUPOBATh PE3YyJIbTaThl PEIICHUS 3a4ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOHEKTOB.

Aneebpauueckue svipasicenus
Hcnonb30BaTe anreOpanyeckyto TEPMHUHOJIOTUIO W CHMBOJHKY, HPUMEHSTh €€ B Ipolecce
OCBOCHMS y4eOHOr0 MaTepuania.
Haxonute 3HaueHms1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.
BeinonHATe npeoOpa3zoBaHMs 1€JIOTO0  BBIPAKEHUS B  MHOTOWIEH NPUBEACHHUEM IOJO0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.
BBINONHATE YMHO)KEHHE OJHOYICHA Ha MHOIOYWICH M MHOIOWIEHa Ha MHOIOYICH, NPUMEHSATH
(dopMyJibl KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.
OcCymiecTBIATh Pa3jIoKEHUE MHOTOWIEHOB HAa MHOXHTEIM C ITOMOIIBIO BBIHECEHHUS 3a CKOOKHU
001Iero MHOXUTEIS, TPYNIUPOBKYU CJIaraéMblX, IPUMEHEHHUS bopmyn COKpaIEHHOro
YMHOXEHHUS.
[TpumeHsTh NpeoOpa3oBaHUs MHOTOWIEHOB JUIsl pELICHHs pa3iMuYHbIX 3ajad U3 MaTeMaTHKW,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.
Hcnonp30BaTh CBOWMCTBA CTENEHEW C HaTypajbHBIMU IIOKa3aTeNAMU JJIs NpeoOpa3oBaHUsS
BBIPKEHUM.

Ypasuenus u nepasencmea
Pemars nuHelWHbIE ypaBHEHUs ¢ OJHOW IIEPEMEHHOM, IPUMEHSs IIpaBUila Iepexoja OT UCXOJHOTO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM YpaBHEHHUS.
[TpuMeHsTH rpaduyeckre METO bl PU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.
[TonGupare npuMepbl Map 4YHCEN, SBISIOLIUXCS PELUICHHUEM JMHEMHOro YpaBHEHMsI C JBYMs
NIEPEMEHHBIMH.
Ctpouth B KOOPAMHATHOM IJIOCKOCTU TpauK JMHEWHOTO YpaBHEHHS C JIBYMsI IEPEMEHHBIMH;
HOJIb3YSACh TpaKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.
Pemats cucteMbl 1BYX TMHEMHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM UHUCIIE IpadUuecKy.
CocTaBnATh M pellaTh JUHEHHOE YpaBHEHHE WIIM CHUCTEMY JIMHEHHBIX YPAaBHEHHH IO YCIIOBHUIO
3a/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4X ITOJTYyYEHHBIN pe3yJIbTar.

Koopounamer u epaghuxu. @ynkyuu
N306paxaTrh Ha KOOPIMHATHOW MPSAMOI TOUKH, COOTBETCTBYIOILIUE 3a/laHHBIX KOOPAWHATAM, JTY4H,
OTPE3KHU, UHTEPBaJIbl; 3alHChIBATh YHCIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe.
OtMmeudaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWMHATaM; CTPOUTH TI'paUKu
nuHeiHbIX QyHKumd. CTpouTts Tpaduk GyHKIMH y —IX|.
OnuceiBaTh ¢ MOMOUIBIO (DYHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKY BETMYMHAMU: CKOPOCTh, BPEMsI,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENLHOCTh, BpeMsl, 00BEM padoThI.
Haxomuth 3HaueHwe ¢GyHKOUMM TO 3HaueHHIO e€ aprymeHTta. [loHmmarb rpaduyeckuil crnocod
NpeJCTaBiIeHUs M aHaiu3a WHGOpMalMW; W3BIEKAaTh U HMHTEPIPETUPOBATH HHPOPMALUIO U3
rpauKoOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH.
8 kiacc

Yucna u eviuucnenus
Hcnonp30BaTh HayallbHbIE MPECTABIECHUS O MHOYKECTBE JACHCTBUTEIBHBIX YMCEN Ul CPAaBHEHUS,
OKpYIJIEHUSI U BBIYUCIICHUN; H300pakaTh NEHCTBUTENIbHbIE 4YKCIIa TOYKAMHU Ha KOOPAMHATHOM
IPSIMOA.
[TpuMeHATh TOHATHE apU(PMETHUECKOTrO0 KBAaJPAaTHOIO KOPHS; HAXOIWTh KBAJApaTHHIE KOPHU,
UCTONB3Ysl TPH HEOOXOAMMOCTH KaJbKYJSATOP; BBINOJHATH IPEeoOpa3oBaHUsl BBIPAKECHUH,
CoJlepKalIuX KBaJpaTHbIE KOPHHU, UCIIOb3Yys CBONCTBA KOPHEH.
Hcnonb30BaTh 3amicH OOJBIIMX W MaJbIX YHCENl C TOMOIIBIO JAECATHYHBIX JIpoOei W cTereHen
yucia 10.

Aneebpauueckue gvipadicerus
[TprMeHATh MOHATHE CTENEHM C LIEIbIM I0Ka3aTesieM, BBIMNOIHATh NpeoOpa30BaHUs BBIPAXKEHUH,
COZIEpKAIIMX CTEIECHHU C LEIbIM I10Ka3aTeIeM.



BBINONHATE TOXKIECTBEHHBIE MPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKEHUH HAa OCHOBE IPAaBHI
JeMCTBUI HaJl MHOTOYJIEHAMU U alreOpanyecKuMu JpoOsMu.
PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.
[TpumensaTs mpeoOpa3oBaHUs BBIPAKEHUH MJIs pELICHMs pa3IM4HbIX 337ad W3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTHKHY.

Ypasuenus u nepasencmea
Pemats nuHelHble, KBaJpaTHbIE YPAaBHEHMsI U pAllMOHAJIbHBIC YPABHEHMS, CBOJSAILIUECS K HUM,
CUCTEMBI IByX YPAaBHEHHH C JBYMs IEPEMECHHBIMU.
[IpoBOoaNUTH MpOCTEHIIME HCCIEAOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHHUM, B TOM YHCIE C
IPUMEHEHHEM IpaMuecKuX MpeicTaBlIeHUil (ycTaHaBIMBaTh, UMEET JIU yPAaBHEHHE UM CUCTEMa
YPaBHEHUH PELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
[TepexoauTe OT CiIOBECHOH (OPMYIMPOBKHM 3a7aud K €€ anredpandyeckoil MoJelu ¢ MOMOIIbIO
COCTaBJICHUS] YpPaBHEHHUS WJIM CHCTEMbl YPAaBHEHMH, HHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOIy4YECHHBIN pe3yJbTar.
[IpuMeHsTh CBOICTBAa 4YHMCIIOBBIX HEPABEHCTB JUISl CpPaBHEHMS, OLICHKHW; peElIaTh JUMHEHHbIE
HEpaBEHCTBA C OJHOM IEpeMEHHOM W MX CHCTEMbl, JaBaTh TI'papUUECKyl0 WIIIOCTPALHIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHxyuu
[ToHnMaTh W WCHONB30BAaTh (PYHKIMOHAJIBHBIE TMOHATHUS M S3BIK (TEPMHHBI, CHMBOJIHYECKHE
0003HaueHMsI); OINpeNeNATh 3HaueHUe (PYHKIMM IO 3HAYEHUIO apryMEHTa; OIpelesiTh CBOWCTBA
dyHKIHMH 110 e€ rpaduKy.
Ctpouth rpaduku syeMeHTapHbIX GYHKUME Buaa y=k/X, y=X, y=x3, y=KopeHb H3 X, y =[X|;
OTIMCHIBATH CBOMCTBA YHCIIOBOW (pyHKIIMHU 110 €€ TpaduKy.
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Yucna u eviuucnenus
CpaBHUBATH U YIOPAIOYNBATH PALlMOHAIBHBIE M UPPALIMOHAIIBHBIE YUCIIA.
BoinonuaTe apudmeTHueckue JEHCTBUS C pAlUOHAJIbHBIMU YHUCJIaMH, COY€Tas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIAMH.
HaxoauTh 3HaueHUs cTeneHel ¢ HeNbIMU MoKa3aTeNIIMU U KOPHEW; BBIYUCISATh 3HAYEHUSI YUCIIOBBIX
BBIPAKECHUI.
OKpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOJIHATH HPUKHUAKY pE3yJbTaTa BbIUMCICHHUH, OLEHKY
YHCIJIOBBIX BBIPA)KEHUH.

Ypasnenus u nepasencmea
Pemars nuHelHbIE M KBaJpaTHbIE YPaBHEHMS, YPaBHEHHs, CBOJAILIMECS K HHUM, IpOCTEeHIIne
JIpOOHO-paLlMOHAIIbHBIE YPABHEHHUS.
Pemartb cucreMpl IByX JTUHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YpaBHEHUII,
B KOTOPBIX OJIHO YPaBHEHUE HE SIBISCTCS JIUHEHHBIM.
Pemate TekcToOBBIE 3a7auu anreOpanvdeckuM CocoOOM C MOMOIIBIO COCTAaBICHUS YPaBHEHUS MU
CUCTEMBI JIByX YpaBHEHHH C IBYMsI IEpEMEHHBIMHU.
[TpoBOoAMTH MpOCTEHIINE HCCIEAOBAHMS YPAaBHEHHWH W CHUCTEM YpaBHEHHMH, B TOM 4YHCIE C
NpUMEHEHHEM rpadHuuecKkux MpescTaBlIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHHE WU CHUCTEMa
YpaBHEHHH pelIeHns, €CIId UMEET, TO CKOJIbKO, U TIp.)
Pemarph cucreMbl JMHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJpaTHOE
HEpaBEHCTBO; M300pa)kaTh pELICHWE CUCTEMbl HEPABEHCTB HA YHCJIOBOM MpSMOMN, 3alUCHIBATh
peleHne ¢ MOMOIIBI0 CHMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH PA3INMYHBIX 33]a4.

DyHryuu
Pacno3naBate (QyHKIMM U3yuyeHHBIX BUAOB. [loka3plBaTh CXEMAaTHYECKH pACHOJIOXKEHHE Ha
KOOPAWHATHOM TIocKoCTH rpadukoB (yHKIMi Buma: y=kx, y=kx+b, y=xk, y=ax2+bx+c, y=x3,
y=X, Y=|X| B 3aBUCIMOCTH OT 3Ha4eHUI KO3((HUIIHEHTOB; ONICHIBATh CBOMCTBA (PYHKIIUH.
Crpouth 1 n300paXxaTb CXeMaTHYECKH I'paUKHM KBAaJPaTUYHBIX (YHKIUI, OMHUCHIBATH CBOWCTBA
KBaJPaTHYHBIX QYHKIUH 110 UX rpadukam.
Pacno3HaBaTh KBaapaTHMuHyl (YHKIMIO 1O (QopMmylie, NPUBOIUTH NPUMEPHI KBaJApaTHUHBIX
(byHKUMT U3 peabHON KU3HH, GU3UKU, TECOMETPUH.

Apughmemuueckas u ceomempuueckasn npozpeccuu
Pacnio3naBate apupMeTHYECKYIO0 M T€OMETPUYECKYIO IPOTPECCHH TPH Pa3HBIX CIIOCO0AX 3a/aHUsl.



BBIMONHATE BBIYUCICHHUS C HCIOJNB30BaHHEM (GOpMyln N-ro wieHa apudMeTudeckoil u
T€OMETPUUYECKON TPOTrPeCCUii, CYMMBI MIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemarb 3amaum, CBsI3aHHBIE C YKCIOBBIMU TIOCJIEIOBATEIBHOCTSIMHU, B TOM YHCJIE 3aJaydl W3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYUYEHMUSI)
7 kaacc (He menee 102 v)

PereHrie OCHOBHBIX 3a/1a4 HA JPOOH,
[POIIEHTHI U3 PEATbHON MPAKTUKH.
[Tpu3HaKK JETUMOCTH, PA3JIOKEHUS HA
MHOYXHUTEITH HATYPATbHBIX YKHCEIL.
Peanbuble 3aBucumoctH. [Ipsimas u
oOpaTHas MPONOPHUOHATLHOCTH

HDHMCH)ITB D33H006D33HBIG CcHOCO0bBI 1 NPUEMBI BEIYMCIICHUS

BHAUCHUI ,I[DO6HI>IX BBIpaKEHHH, COJIEPKAINX OOBLIKHOBEHHEIE

1 JCCATUYHBIC I[DO6I/IZ 3aMCHATH ITIPH H€O6XOI[I/IMOCTI/I

NECSTUYHYIO IPOOb OOBIKHOBEHHON U OOBIKHOBEHHYIO
NMECSITHYHOM, TPUBOIUTH BRIpAXKEHUE K (hopme, Hanbosee
y10OHOM JJIs1 BBIYKCIICHHI, TIPE0OPa30BbIBATh APOOHBIE
BEIPKCHISI HA YMHOXXCHHUE U JICJICHUE ACCATUYHBIX Ipo0ei K
NTEHCTBUSAM C IEIBIMH YHCIIaAMHU.

[TpHUBOIMTE YHUCIOBEIE M OVKBEHHBIE IIPUMEPLI CTEHEHH C

HAaTYpPaJIbHBIM ITOKA3aTCJICM, 0O0BSCHSS 3HAYCHUS OCHOBAHUS

CTCIICHU U ITOKa3aTeiIsd CTCIICHU, HAXOAUTh 3HAUYCHUA cTeneHen
BU/a a° (a-11000€ palMoHAIBHOE YKCII0, N-HATypaIbHOE
YUCIIO0).

[ToHMMATh CMBICIT 3alKUCH OOJIBIINUX YHCENT C TOMOIIIBIO

E€CATUYHBIX Apo0eii u crenrenei yncia 10, mpuMeHATh UX B

PE€AJIbHBIX CUTYaIIuAX.

[ Ip¥MEHATh NPU3HAKU ACTUMOCTH, PA3I0KECHU HA MHOKHUTEIN

HAaTYPAJIbHBIX YHUCECII.

PerraTe 3agauy Ha YacTH, OPOLIEHTHI, HPOIOPILIMHY, Ha

HAXOXIeHne npo0Ou (TIPOIEHTA) OT BEJIMYHMHBI M BEJUYHUHEI 10
e€ npobu (upoLeHTY), 1podu (IIPOLEHTAa), KOTOPBIA COCTABIISIET

0/1Ha Benu4yuHa ot Apyroil. [IpuBoauts, pa3Ouparsb, OllEeHUBAThH
pa3iIM4YHBIC PELICHUS, 3allUCH PEILICHUM TEKCTOBBIX 3a]1a4.
PacriozHaBaTh U OOBSICHITH, ONMPASICh HAa ONPENIEICHHUSI, TPSIMO
MPONOPIMOHATIBHBIE U 00PATHO MPONOPIIMOHATIBHBIE
3aBUCUMOCTHU MEXAY BEIUYUHAMU; IPUBOJUTE IIPUMEPBI ITUX

3aBHCHUMOCTEH U3 peabHOr0 MHUpa, U3 APYruX y4eOHBIX

Pa3nen, Tema, Conepxanue Buapbl nesiTe/iIbHOCTH 00y4aIOIIMXCH, TOJYePKHBAHUEM DJIeKTPOHHbIE
KOJIHUYECTBO Bbl/IeJIEHbI BUbI IeITeJILHOCTH JJ14 o0yyaromuxcs ¢ OB3 (undposbie)
4acoB Ha eé o0pa3oBaTe/ibHbIE

H3ydyeHune pecypchbl
Uucna u [ToHsiTHE palMOHAIILHOTO YHUCIIA. CucremMaTH3UpOBaTh U 000TAIIATh 3HAHUS 00 OOBIKHOBEHHBIX SIKmacc,
BBIYMCIICHMS. Apudmernueckue neiicTBus ¢ 1 1eCATHYHBIX Tpo0six. CpaBHUBATH U YIOPSAOYHUBATE APOOH, PO,
PanrioHanbHbI € [pallioOHAIBLHBIMH YnciiaMyd. CpaBHEHHE,  [IpeoO0pa3oBbIBas MPU HEOOXOAMMOCTH JIECATUYHBIC IPOOU B ®IHOP,
qrclia YIIOPSIOYMBAHKE PAI[HOHATHHBIX YHCEN. |(OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B JICCSITHYHBIC, B YACTHOCTH B InternetUrok.ru,
(25 ) CremneHb ¢ HATypaJIbHBIM MTOKa3aTeJIeM.  [0ECKOHEYHYIO JECITUYHYIO IPOOH. Problems.ru




MPEIMETOB.
Pemratse npakTUKO-OPHEHTUPOBAHHBIE 3a0a4H Ha ApOOH,
IIPOLIEHTHL, IPSIMYIO U 00PAaTHVIO IIPOHOPIIMOHAILHOCTH,

ITPOITOPILINH.

AnreOpanyeckue |bykBeHHBIC BhIpakeHHs. [lepemennbie.  (OBIageTh aireOpandecko TEPMUHOIOTHEN U CUMBOJIMKOM, SAKnacc,

BbIpakeHUs (27 9)|/lomycTrMbIe 3HAaYCHHS TIEPEMECHHBIX. MPUMEHSTH €€ B MPOIIECCE OCBOCHHUS YIeOHOr0 MaTepurara. POIII,
DOpMYJIBL. HaxomuTh 3Ha4YeHUs OYKBEHHBIX BBIPAKCHUN IPH 38/IaHHBIX OIUOP,
[TpeoOpazoBanye OYKBEHHBIX BBIpOKCHUH, BHAUCHUAX OYKB: BBIMOJHATH BBIYUCICHUS 10 hopMyIiam. InternetUrok.ru,
pacKpbITHE CKOOOK U TIPUBEICHUE BoInonHATE TpeoOpa3oBaHus 1EJI0r0 BRIPAKEHHSI B MHOTOWICH Problems.ru
[0JOOHBIX CIaraeMbIX. PUBEICHUEM MOJOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

CBOIiCTBa CTENIEHU C HATYPAJIbHBIM BbINOJHATE YMHOXKEHHE OJIHOYIEHA HA MHOTOYJIEH U
[TOKA3aTEJIEM. MHOTrO4JeHa Ha MHOTOYJIEeH, IPUMEHSTh (hOpMYJIbl KBajpaTa
MHuorousnensl. Cl0XeHue, BHIYUTAHUE, CYMMBI M KBaJipaTa pa3HOCTH.
YMHOXXEHHE MHOTOWJIECHOB. OCyIIECTBIIATH Pa3I0KEHNE MHOTOWICHOB HA MHOXKUTEIN
DopMyJsIbl COKPALIEHHOTO YMHOXKEHUS.  [IYTEM BbIHECEHUS 32 CKOOKHU OOIIIEro MHOXKUTENS,
PaznoxkeHre MHOTOWICHOB Ha MHOKUTENH [IpUMeHeHHs HOpMyJIbl Pa3HOCTH KBaJIPaTOB, (hOpMyII
COKpalEHHOro YMHOXeHUs. [IpuMeHsaTs npeodpazoBaHue
MHOTOYJICHOB JUIsl PEIICHUS PA3IMYHBIX 3a]1a4 U3 MaTEMaTHUKHU,
CMEKHBIX [IPEJIMETOB, U3 PEaTbHON IPAKTUKU.
3HAKOMHUTBHCS C UICTOPUEN Pa3BUTUS MAaTEMATHUKH.

YpaBHEHUA U 'YpaBHeHMe, IpaBuiIa NpeoOpa3oBaHUs Pewiate TMHEHHOE YPAaBHEHUE C OAHOW NIEPEMEHHON, IPUMEHAA AKnacc,

HepaBeHCTB a(20 [ypaBHEHUS, paBHOCWJIBHOCTh YPAaBHEHUH. [IpaBUja epexoa OT UCXOJIHOTO YPABHEHHUS K PO,

) JInneliHoe ypaBHEHUE C OAHOU PaBHOCHJILHOMY eMy GoJsee nmpoctoro Buja. [IpoBepsrs, OILOP,
[epEeMEHHOM, pelieHne TMHEHHbIX SIBJISIETCS JIN KOHKPETHOE YUCI0 KOPHEM YPAaBHEHHUS. InternetUrok.ru,
ypaBHeHMH. Pemenue 3agau ¢ nomoipto  [[Tog6upaTs mpuMepsl map Yyuces, SBISIOMINXCs pellieHueM Problems.ru
YPaBHEHUH. ITMHEHHOr0 ypaBHEHUS C JIByMsl iepeMeHHbIMU. CTPOUTH B
JInHeliHOe ypaBHEHME C ABYMS KOOPJIMHATHOM MIOCKOCTU TpadUK JUHEHHOT0 YPaBHEHHUS C
repeMeHHbIMU U ero rpaduk. Cucrema BYMs IEpEMEHHBIMHU; MOJIb3YACh I'pa)KOM, IPUBOIAUTD
NIBYX JINHEWHBIX YPaBHEHUH C IBYMs [IPUMEPHI PEIIEHNS YPABHEHUS.
repeMeHHbIMU. Pernenue cucrem HaxoauTh penieHnue CUCTEMBI JIBYX JINHEWHBIX YPABHEHHM C
YpaBHEHUH CITIOCOOOM TIOJICTAHOBKH U BYMsI IEPEMEHHBIMH.

CIIOCOOOM CIIOKEHUS CocTaBiATh U pelaTh ypaBHEHUE UM CUCTEMY YPABHEHHH 110
YCIIOBUIO 33J]a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJY4YEHHbIN pe3ybTaT

Koopaunatel 1 |[KoopauHarta Touku Ha npsimoid. Uncnosele [M300paxarh Ha KOOPAMHATHON NPSMON TOYKH, AKnacc,

rpaduKH. MMPOMEXYTKH. PaccTossHME MeX 1y IByMsI  [COOTBETCTBYIOIIME 33a/IaHHBIX KOOPJAMHATAM, JIYYH, OTPE3KH, POIII,

@DyHKIMH (24 4) [TOYKaMU KOOPAMHATHOM MPSIMOM. MHTEPBAJIbI; 3aMChIBATH UX Ha alreOpanyecKoM s3bIKe. OIOP,

[IpsimoyronbHas cucteMa KOOpAMHAT Ha

OTMedaTh B KOOPJIMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM

InternetUrok.ru,




MJIOCKOCTH.

[Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu. UteHne rpaguKoB pearbHBIX
3aBUCUMOCTEH.

[Tonsarue Gpynkuu. ['pagux GyHKINN.
CaoiictBa ¢pyHKIMA. JInneliHas QyHKITUS.
[Toctpoenue rpaduka TUHEHHON

dbyakuun. ['paduk pyakmuun y=1x 1

KOOpAUHATaM; CTPOUTH I'pa@UKU HECIOKHEIX 3aBUCUMOCTEH,
3aJaHHBIX (DOPMYJIaMH, B TOM YHCJIE C HOMOIILIO M(POBLIX
1abOpaTopui.

[TpuMeHsTh, U3y4aTh MPEUMYINECTBA, HHTEPIIPETUPOBATH
rpaduyecKkuii criocod MpeICTaBICHIS U aHATH3a
Pa3HOOOpa3HOM KU3HEHHOW MH(OPMAIIHH.

OcBauBath oHATHE (DYHKIIUH, OBIIAICBATh (DYHKIIMOHAIBLHOM
TEPMHUHOJIOTHUEH.

Pactio3HaBaTh JUHEHHYIO QYHKIMIO YV = kX + b, OnKMCBIBATEL €€
CBOMCTBA B 3aBUCHMMOCTH OT 3HaYeHMH K03 duirenTos k u b.
CrponTth rpaduku auHeHHol dyHKIMA, GyHKIMUuy =1 x L.
Mcnonb30Bath HU(POBBIE PECYPCHI ISl TOCTPOCHUS TPaPUKOB
(yHKIMH ¥ U3ydeHust uX cBOKCTB. [IpuBOANTE ipUMEpHI
ITMHEHHBIX 3aBUCUMOCTEH B PEAIbHBIX MPOIIECCaX M SIBICHUIX

Problems.ru

ApupMeTHUeCKUN KBaIpaTHbIN KOPEHb.
YpaBHEHUE BUAA X = a.
CBoiicTBa apu(PMETHICCKUX KBAJAPATHBIX

JICCATUYHBIMU )Ip065[MI/I.
CDaBHI/IBaTB U ynopaao4YnBaTh paltMOHaJIbHBIC

MPppalvOHAJIBbHBIC YK CJia, 3alIMCAHHBIC C TIOMOIIIBIO

[loBTopenue u  [[IoBTOpeHME OCHOBHBIX TOHATHI U Br10upath, NPUMEHATH OLIEHUBATh CLIOCOOBI CPABHEHUS YHUCETI, AKnacc,
00o00mmenue (6 MeTomoB Kypca 7 Kinacca, 0600menne BBIUMCIICHHH, TIPe0OPa30BaHIH BBIPAKECHUH, PEILICHHS PO,
JacoB™) BHAHUI YpaBHEHUH. OLUOP,
OcCy1IecTBIATh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX I€UCTBUN U InternetUrok.ru,
CaMOIPOBEPKY pe3yJibTaTa BEIYUCICHHH, IpeoOpa3oBaHuii, Problems.ru
[TOCTPOCHHM.
PemaTh 3a1a4u U3 peaabHOW XKU3HU, IPUMEHATh
MaTeMaTHYeCKUe 3HAHUS JUIs PEIIeHUs 3a]1a4 U3 IPYIUxX
IIPEIMETOB.
PemaTh TEeKCTOBbIE 3a/1a4H, CPAaBHUBATh, BBIOUPATH CIIOCOOBI
€IICHUS 33/1a4U
8 knacc (He menee 102 u)

Pa3nes, Tema, Coaepxanue Buabl fesiTesibHOCTH 00y4AIOLINXCS, IOAYECPKHBAHUEM DJICKTPOHHBIE
KOJIHY€eCTBO BbI/IeJICHbI BU/IbI AeATeJIbHOCTH AJs1 o0yyaromuxcs ¢ OB3 (uu¢posbie)
4acoB Ha eé o0pa3oBaTe/bHbIC

u3yieHue pecypchl
Uucna u KBanpaTHslii KopeHb u3 uncia. [lonarue |[@opMysnnpoBaTh oNpeaeseHne KBaIpaTHOrO KOpHs u3 uncna, |[SIKnacc,
BBIUMCIICHUS. 00 uppanoHaIbHOM YHcie. JlecaTuuHble ApUPMETHYECKOTO KBaPATHOTO KOPHS. POILI,
KBanpaTtHble MpUOIMKEHUS UPPALMOHATBHBIX Ynces.  [IpUMEHSTh onepalnio U3BJIeUEHHsI KBAIPaTHOTO KOPHS U3 DIIOP,
KopHH (15 *) JleiicTBuTenpHble yncna. CpaBHEHHE YKClia, UCTIONb3Ysl IPU HEOOXOAMMOCTHU KaIbKYISATOP. InternetUrok.ru,
NIEIICTBUTENBHBIX YHCET. OneHnBaTh KBaJpaTHbIE KOPHU LIETIBIMU YHCIAMH U Problems.ru




KOpHEH.
[IpeoOpazoBaHue YUCTOBBIX BHIPAKCHUH,
coJiepKallluX KBaJApPaTHbIE KOPHU

KBaJIPATHBIX KOPHEH.

HccinenoBaTh ypaBHEHHUE X2 = M, HAXOJIUTh TOYHBIE U
npuOIMKEHHBIE KOpHU TIpH a > 0.

MccienoBaTh CBOMCTBA KBAJIpAaTHBIX KOPHEH, MPOBOIS
YMCIIOBBIE DKCIIEPUMEHTBI C  MCITOJIb30BAaHUEM KaJIbKYJIATOpA
(KOMITBIOTEPA).

JloKka3bIBaTh CBOMCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH;
MPUMEHSTD UX JIJIs TPpeoOpa30BaHMsl BHIPAKEHUH.

BrImostHITE 1peo0pa3oBaHus BEIPAKEHUN, COAEpKAIIX

KBaJpaTHEIC KOpHHU. BEIpakaTh IepeMeHHBIEC U3

reoMeTpuYecKuX U huzndeckux GopmMyil.

BbIUMCIATE 3HAYCHUS BRIPAXKCHUM, COASPKAIMX KBAJAPATHBIE

KOPHH, UCITIOJIb3VYi IIPHU HCO6XO,III/IMOCTI/I KaJIBKVYJIATODP.

lcnonbp30BaTh B X0A€ pCHICHHA 3a1aY 3JICMCHTAPHbBIC
MMPCACTAaBJICHHM A, CBA3AHHBIC C HpI/I6JII/DKéHHBIMI/I 3HAa4YCHUAMU
BCJIMYHMH.

3HAKOMMTELCS C I/ICTODI/Ief/'I Pa3BUTHUA MAaTCMATHUKH.

TpéxuiieH (5 u)

HCOTPpHUIATCIbHBIM JUCKPUMHWHAHTOM

Uucna n CreneHs C LeNbIM [10Ka3aTeIeM. DopMynMpoOBaTh OIPENEICHNUE CTENIEHH ¢ LIeabIM nokasarenem. SIKiace,
BBHIYMCIICHMUS. CranzapTHas 3anuch ynucia. Pazmepsl [IpencTaBasTh 3a0UCh OOJNBIINX U MaJIbIX YUCEI B POIL,
CterneHs C 1eNbIM (00BbEKTOB OKpYKarolero Mupa (ot CTAaHAAPTHOM BHJIC. DINOP,
rmokaszatene M (7 PrIeMEHTapHBIX YACTHUIL 10 KOCMUYECKUX |CpaBHUBATh YMCIIA U BEJIMYUHBI, 3aIUCAHHBIC C InternetUrok.ru,
q) 00BEKTOB), JUINTEIBHOCTh IPOLIECCOB B [MCHOJIb30BaHUEM cTeneHu 10. Problems.ru
OKpy>xaromeM Mupe. ColicTBa cTeneHy ¢ [Mcronp30BaTh 3aluch YUCE B CTAaHJAPTHOM BUE JUIS
L(E€IBIM [T0KA3aTeIeM BBIPAYKEHUS pa3MEPOB OOBEKTOB, JUIMTEILHOCTH MPOIIECCOB B
OKPY’KaIOILEM MUDE.
DopMyIHpOBaTh, 3aMUCHIBATH B CHMBOJIMYECKON opMe U
MJUTFOCTPUPOBATH IPUMEPAaMU CBOMCTBA CTEIIEHHU C LEIBIM
[IOKA3aTEeIIEM.
[IprMeHsTh CBOKCTBA CTENIEHU IS TPeoOpa30oBaHUs
BBIPAKCHUH, COAEPIKALUX CTEIIEHU C LEJIBIM ITOKA3aTEIIEM.
BBINOJHATE NEHCTBUS C YUCTAMHU, 3aIIUCAHHBIMU B
CTaH/IapTHOM BUJE (YMHOXKEHUE, JICIIEHNE, BO3BEICHNE B
CTETEHb)
Anrebpanueckue |[KBagpaTHblil TpéxuieH. Paznoxxenue Pacnio3HaBaTh KBaJAPATHBINA TPEXUIIEH, YCTAHABINUBATD SAKace,
BbIPAXKECHUS KBaJIPaTHOI'O TPEXUJIEHA HA MHOKHUTEIN  [BO3MOKHOCTb €r0 Pa3JI0KEHUS Ha MHOKHUTENH. PO,
KBanpatHblii PackiiaJIbIBaTh Ha MHOYKUTEIN KBAJAPATHBINA TPEXWIEH C DIOP,

InternetUrok.ru,
Problems.ru




[Ipumepsbl pereHnsi CUCTEM HEJTMHEHHBIX
YPaBHEHUH C JBYMs [IEPEMEHHBIMH.
['paduueckas MHTEpIIpPETANS YPABHEHHS
C IBYMs IEPEMEHHBIMU U CUCTEM

ypaBHEHUH C IBYMsI IEPEMEHHBIMH.

PerraTh cUCTEMEI IBVX JIMHEHHEBIX VPAaBHEHUN C ABYMS

MEepEMEHHBIMU IMOACTAaHOBKOM 1 CIOKEHHUEM.

Pemate OpoCcTENIINE CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUH

AnreOpanyeckue |Anredpandeckas npoOb. JomycTumbie 3anuchIBaTh AIreOPanIeCcKre BhIPAKEHUSI. AKnace,
BBIPAKCHMUS. 3HAUYECHMS IEPEMEHHBIX, BXOIAIIUX B HaxoauTh 06sacTh onpeaeneHus paluoHalIbHOTO BeIpakeHus. [POIL,
IAnreOpanueckast [anreOpanyeckue BoipaxkeHus. OCHOBHOE [BBIMOMHATH YMCIIOBBIE TOJICTAHOBKYU U BBIUUCIATh 3HaueHue |[OLIUOP,
JIpo6s (15 ) CBOMCTBO ayireOpandecKkoit 1poou. TpOoOH, B TOM YHCJIE C TIOMOIIBIO0 KAIBKYJIATOPA. InternetUrok.ru,
Coxparienue apobei. dopmMyIHpoBaTh OCHOBHOE CBOWCTBO airedpanyeckoii apodu ulProblems.ru
BiioxxeHue, BEIUNTaHUE, YMHOKEHHUE U OPUMEHSTH €ro Juid npeodpa3oBaHus 1po6eil. BeImoaHaTh
nerieHre aredpandaeckux Jpooeid. erCcTBUS ¢ anredpandeckuMu Apoosimu. [IpuMeHsITh
[IpeoOpa3oBaHue BbIpaxeHHH, npeobpazoBaHus
coZiep KaluX anredpandeckue Apoou BBIPAYKEHUH JUIS pelieHus 3a1a4. BeipaxkaTh nepeMeHHbIE U3
bopmyn (puU3HIECKUX, TEOMETPUUECKHIX, OTTUCHIBAIOIITUX
OBITOBBIE CUTYAIMH)
'YpaBHEHUS U KBanpatHoe ypaBHenue. Hemonnoe Pacno3HaBaThe KBaJpaTHble YpaBHEHUs. 3anuckiBaTth hopmyay [SIKiace,
HEPaBEHCTB a. KBaJpaTHoe ypaBHeHUE. Dopmyna KOpHEH [KOpHEH KBaJIpaTHOTO YPABHEHUS; PEIIaTh KBaPATHbBIE POILI,
KBanparusie KBaJpaTHOro ypaBHeHus. Teopema Buera. [ypaBHEHUS OJIHBIEC U HENOJIHBIE. OLOP,
ypaBHeHus (15 1) |Pemienue ypaBHEHH, CBOASIINUXCS K [IpoBOAMTH MpOCTEHIINE HCCIIETOBAHUS KBaAPATHBIX InternetUrok.ru,
KBapaTHBIM. [IpocTeiimue qpodHo- YPaBHEHHIA. Problems.ru
jpalMoHaIbHbIE ypaBHEHUs. Pemenue Pemiate ypaBHEHUs, CBOAAIIMECS K KBAAPATHBIM, C IOMOUIBIO
TEKCTOBBIX 33]1a4 ¢ IOMOIIbIO KBAapaTHBIX|[IpeoOpa3oBaHUI U 3aMEHON NEPEMEHHOM.
YpaBHEHUI Haburo1aTh 1 aHATU3UPOBATH CBA3H MEKIY KOPHIMH U
KO3 dULIEeHTaMH KBaJpaTHOTO YPaBHEHMS.
dopmynupoBaTh Teopemy Buerta, a Takxke 0OpaTHYIO TEOpEMY,
IPUMEHSTH 3TU TEOPEMBI /ISl PEICHU 3a1a4.
Periate TEKCTOBBIE 33/1a4H aNredpanyeckuM cnocooom:
[IEPEXOIUTh OT CIOBECHON (POPMYIUPOBKH YCIOBHUS 3a]1a4H K
aJIreOpanyeckoi MOJeaN MyTEM COCTaBJICHUS] YPABHEHUS;
[peIIaTh COCTAaBJIECHHOE YPAaBHEHUE; HUHTEPIPETUPOBATD
pe3yJIbTaT.
3HAaKOMHTbHCS C MCTOPUEH Pa3BUTHS alreOphl.
YpaBHEHMS U JInneitHOe ypaBHEHUE C IBYMS PacniozHaBaTh JIMHENHBIE YpaBHEHNUS ¢ IByMs nepeMeHHbivu.  [SIKiace,
HEPABEHCTB a. [epeMEHHBIMH, €ro IrpaduK, IpUMepbl Ctpouts rpadky TUHEHHBIX YPaBHEHUN, B TOM YHCIIe POIII,
Cucremsl [pELICHUS YPABHEHUH B LENBIX YHCIIAX. MCIOIb3Ys IIM(PPOBBIE PECYPCHI. DIIOP,
ypaBHeHui (13 4) |Pemenne cuctem NByX JIMHEHHBIX PasnnuaTh mapauieibHbIe U Iepecekarnunecs npsmbie mo ux  (InternetUrok.ru,
YPAaBHEHUN C IByMSI I€PEMEHHBIMH. YPABHEHUSM. Problems.ru

HE SIBISCTCS TMHCHHBIM.

[TpuBouTh rpadMuecKyt0 HHTEPIPETAINIO PEIICHHS




Pemenne TEKCTOBBIX 33aJ1a4 ¢ TOMOIIbIO
CHUCTEM ypaBHEHUU

YpaBHEHHUS C ABYMS IEPEMEHHBIMU M CUCTEM ypaBHEHUH C
BYMsI IEPEMEHHBIMHU.
Perrate TEKCTOBBIE 331a4H aNredpanyecKuM crnocobom

'YpaBHEHUS U HucnoBble HEPABEHCTBA U UX CBOMCTBA.  [POpPMYJIMPOBATh CBOWCTBA YUCIOBBIX HEPABEHCTB, SIKacc,
HEPAaBEHCTB HepaBeHCTBO ¢ 01HOW NTEPEMEHHOM. WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NpAMOU, Aoka3biBath |POII,
a. HepaBencTBa  |/IMHeliHbIE HEPABEHCTBA C OJTHOU QIreOpanvdecKu. OINOP,
(12 a) [epeMEeHHOM U uX perieHue. CucteMbl [[prMeHATh CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3aa4. InternetUrok.ru,
NIMHEWHBIX HEPABEHCTB C OJJHOMN PemiaTe TUHEHHBIC HEPABEHCTBA C OJJTHON IEPEMEHHOM, Problems.ru
[epeMeHHON 1 ux peuienue. M3obpaxenunen3o0pakaTh perieHre HePaBeHCTBA Ha YHCIOBON MPSIMOM.
[pEIICHUS TMHCHHOTO HEPABEHCTBA M X  |PellaTh CHCTEMBI IMHEHHBIX HEPABEHCTB, H300pakaTh
CHCTEM Ha YHCIIOBOU MPsIMOU [pellIeHre CUCTEMbl HEPABEHCTB Ha YHCIOBOW NPSIMOU
DyHKIUN. [TonsaTne QyHKIUH. M cnonb30Bath HYHKIMOHATHHYIO TEPMHUHOIOTHIO U SKace,
OcHOBHBIE OO6nacTh onpeneaeHusl © MHOXKECTBO CUMBOJIUKY. PO,
moHsATUA (5 1) BHAYCHUHN (YHKIIHH. Brerancnsats 3HadeHus QyHKIMMA, 3a0aHHbIX Gopmynamu (pu  ([OLIUOP,
CriocoOslI 3a1anust QyHKIHUI. HEOOXOJMMOCTH UCTOIb30BaTh KAIbKYJISTOP); COCTABIATh InternetUrok.ru,
Ta0JIUIIBI 3HAYCHUN (DYHKITUH. Problems.ru
DYHKIMH. ['padux GpyHKINH. CTpouTh 10 Toukam rpaduku QyHKITHA. AKnacc,
HucnoBbie CgoiicTBa ¢pyHKIIUU, UX OTOOpakeHre Ha |OnuChIBaTh CBOMCTBA (DYHKIIMHU Ha OCHOBE €€ rpaduueckoro  [POIII,
¢bynkuuu (9 4)  [rpaduxe UreHue u mocTpoeHue rpaduKoB [IpecTaBIeHHs. DIIIOP,
b yHKIIHIA. M cnonbp30BaTh ) YHKIIMOHAIBEHYIO TEPMHUHOJIOTHIO U InternetUrok.ru,
[Tpumeps! rpadukoB GyHKINH, CUMBOJIUKY. Problems.ru

OTpaKaIOIIKX peaibHbIE MPOIECCHI.
DYHKIIMH, ONMUCHIBAIOLINE NIPSAMYIO U
00paTHYI0 IPONOPLUOHAIIbHBIE
3aBUCUMOCTH, uX rpa¢uku. ['unepoona.
['paduk pyHkunu y = x2. OyHKIUH y =
x2,y=x3,y=X,y=1x1I; rpapuueckoe
[pELICEHHE YPABHEHU U CUCTEM YpaBHEHUU

HccnenoBaTh mpuMepbl TpahUKOB, OTPAKAIONTUX PEaTbHBIC
npoliecchl U siBIeHus. [I[puBoaANTs MpUMepbI IPOLECCOB U
STBJICHWH C 3aJaHHBIMH CBOMCTBaMMU.

M cronbp30BaTh KOMIBIOTEPHBIE POTPAMMBI JJI TOCTPOCHUS
rpadukoB pyHKUINN U U3y4EHUS UX CBOMCTB

HaxomuTh ¢ momoltsio rpaduka GyHKIUN 3HAYSHHE OJHOMN U3
[paccMaTpUBaEMbIX BEJIMYHH 110 3HAYCHUIO APYTOH.

B HecI0XHBIX clTydasx BeIpaXaTh (HOpMYIION 3aBUCHMOCTD

MCXKY BEJIMYMHAMU. OnmceIBaTh XapaKTEp U3MCHCHUSA O)IHOI71

BCJIMYHWHBI B 3aBUCUMOCTHU OT UBMCHCHUA I[pyTOﬁ
Pacno3HaBath BUJABI U3YYAaCMbIX (bVHKI_II/II/I. IToka3pIBaTh

CXEMAaTUUYECKH IMOJI0KEHNE HAa KOOPAUHATHON MIOCKOCTH

rpadukoB HVHKIUN BHUIA: V = x? L,V = x° .LVy=X.v=/%/.

Vcnonb30BaTh GyHKIMOHATBHO-TpaduuecKue mpeacTaBIeHUs

JUISL pEeIlIeHNs] U UCCIIEIOBAHNS YPAaBHEHUHN U CUCTEM




YPaBHEHUIA.
[IpuMeHaTh UGPOBBIC PECYPCHI IS TOCTPOSHUS TpaUKOB

G yHKIUH.

NECSTUYHBIEC TPOOH.

B3anMHO 0gHO3HAYHOE COOTBETCTBHE
MEK1y MHOYKECTBOM JEHCTBUTEIbHBIX
YHCEe]I 1 MHOKECTBOM TOUEK
KOOpAMHATHOU IpsiMoi. CpaBHEHHE
NMECTBUTENBHBIX YHCET, apU(PMETHICCKIE
ITEMCTBHUS C JEHMCTBUTEIbHBIMA YHCIAMU.
[TpubnmxEHHOE 3HAYCHNE BETHUNHBI,
TOYHOCTB NpUOMKeHns . OKpyTIIeHHE
uucen. [Ipukuaka u olieHKa pe3yJbTaToB
BEIUHMCIIEHUH

MPPALMOHAJILHBIX YHCEIL.

M300pakaTh JeHCTBUTEILHBIE YMCIA TOYKAMH KOOPANHATHON
PSAMOW.

3anuchIBaTh, CPABHUBATE M YIOPSA0YMBATh JCHCTBUTCIBbHEIC
gHCIa.

BEITOJIHATE, cCOYETast YCTHEIE M MUCbMEHHBIE NPUEMEL,
apr(METHYECKHUE IEHCTBHS C PAllMOHAILHBIMU YUCIAMHU,

HAXOJWUTh 3HAYCHMS CTETICHEN ¢ IeJIbIMU MOKa3aTeIIIMU U

KODHeﬁ; BBIYUCIATH 3HAYCHUA YN CJIOBBIX BBIDa)I(eHHfl.

HOJ'Iy‘-II/ITL MMpEaACTaBJICHHUC O 3HAYNMOCTHU JIEHCTBUTEIBHBIX
YHUCEII B HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA.
AHaJII/IBI/IpOBaTL M ACJ1aTh BBIBOABI O TOYHOCTH HpI/I6J'II/I)KeHI/I}I
I[GﬁCTBHTGJ'II)HOFO qucia Ipu pCli€HnuU 3a71a4.

OKDVI‘HHTI: I[CﬁCTBHTeJIBHBIG YHncCJia, BBIIMOJHATH ITPUKUIKY

[loBropenne u  [IoBTOpeHME OCHOBHBIX IIOHATHH U Br10uparh, IPUMEHATh, OLIEHUBATh CIIOCOOBI cpaBHEeHUs uucen,SIKmacc,
000061IeHuEe (6 4) METOI0B KypcoB 7 U 8 KIIacCOB, BBIYHCIICHUM, TPE0OPa30BaHMUM BRIPAXKEHUHN, PEIICHUS PO,
00001IeHIEC 3HAHMIA YPaBHECHHUH. OIIOP,
OCyIecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX NEHCTBUN U InternetUrok.ru,
CaMOIIPOBEPKY pe3yIbTaTa BEIYUCICHHH, TPeoOpa3oBaHUM, Problems.ru
[TOCTPOCHU.
PemaTh 3a1a4u U3 peaabHOW KU3HU, IPUMEHATh
MaTEMAaTUYECKNUE 3HAHUS JUIS PEIIECHUS 3a]1a4 U3 IPYIUX
PEIMETOB.
Periate TEKCTOBBIE 331a4K, CPABHUBATh, BEIOUPATH CIIOCOOBI
pelieHus 3a/1a4u
kJjace (He menee 102 v)

Paznes, Tema, Copnepxanue Buabl nesite1bHOCTH 00y4YAIOIIMXCS, NOYEPKUBAHUEM DJICKTPOHHBIE
KOJIN4€eCTBO Bbl/IeJICHbI BU/IbI 1esITeIbHOCTH AJ1s1 o0yqarommuxcs ¢ OB3 (uudpossbie)
4acoB Ha eé oOpa3oBaTe/ibHbIE

u3ydeHue pecypcesbl
Yucna u PannoHanpHbIe YKCIIA, Pa3BUBaTh NPEICTABJICHUS O YUCIIAX: OT MHOYKECTBA AKnacc,
BBIYHCIICHUSI. MppalMOHANIbHbIE YHCIla, KOHEUHbIE U HaTypaJIbHBIX YMCEJI 10 MHOKECTBA JIEUCTBUTENbHbBIX yncen. [POII,
JlelicTBUTENbHBIE [OECKOHEYHBIE IECITUYHBIE IPOOH. (O3HaKOMUTBCS C BO3MOYKHOCTBIO NIPEACTABICHUS DIIOP,
qrcina (9 1) MHOXECTBO I€UCTBUTENBHBIX YHCEIT; CHCTBUTEIBHOTO YMCIIa Kak OECKOHEYHOM JiecaTHYHOM 1pobwu, |InternetUrok.ru,
NeiCTBUTENbHBIC YNCIIa KaK OECKOHEUHBIE [IPUMEHSTh AECATUYHBIE NPUOIMKEHUS PAMOHAIBHBIX U Problems.ru




PE3YJIbTaTa BRIYMCICHNHI, OIICHKY 3HAYCHHUI YHCIOBBIX

BBIPAKECHHIA.
3HAKOMHUTHCS C UICTOPHUEN Pa3BUTHS MATEMATHUKH

HEpaBEHCTBA U UX peIICHHUE.
['paduueckas MHTEpIIPETAIUs HEPABEHCTB
1 CUCTEM HEPaBEHCTB C JBYMS
[EpEMEHHBIMU

ITHHEIHBIE HEPAaBCHCTBA, CUCTCMBbI JIMHEHMHBIX HEPABCHCTB,

CHCTEMBI HCPABCHCTB, BKJIFOYAIOMIKWX KBaAAPATHOC HCPABCHCTBO,

'YpaBHEHUS U UIuHeitHoe ypaBHEHUE. (OcBanBaTh, 3AIOMUHATEL U IPUMEHITD SIKtacc,
HEPaBEHCTBA. PeleHre ypaBHEHUH, CBOASIIUXCS K rpaduyecKkue MeTOoIbl IPU PellieHuU YpaBHEeHHH, HepaBeHCTB u [POII,
'YpaBHEHUS C nuHeHbIM. KBagpaTHoe ypaBHEHUE. ux cucteM. Pacro3HaBath 1esbie U IpOOHBIC YPaBHEHUS. OIUOP,
OJIHOM PelieHre ypaBHEHUH, CBOASIIUXCS K PemiaTe AMHEHHBIE ¥ KBaPATHBIC YPABHEHUS, YPABHECHMUS, InternetUrok.ru,
nepeMeHHO# (14 [kBaapaTHbIM. bukBagpaTHBIC YpaBHEHUS. |CBOJAIIMECS K HUM, IPOCTEHINNE IPOOHO-paIlMOHAIEHBIC Problems.ru
q) [Ipumepsl perieHusi ypaBHEHUM TPETheH U [ypaBHEHHUSI.

UETBEPTON CTENEHEN PA3JIOKEHUEM Ha [IpennaraTte BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3a7a4,

MHOKUTENH. Pemenue npoOoHo- 00CyKJaTh X U peliaTh TEKCTOBBIC 3a/1a4H Pa3HBIMU

palMOHAIBHBIX YPAaBHECHHI. crioco0amMu.

PelieHre TeKCTOBBIX 3a7a4 3HAKOMUTBHCS C UCTOPUEHN pa3BUTUSA MATEMATUKHU

QIredpandyeckKuM METOI0M
YpaBHEeHUs U JluneliHoe ypaBHEHUE C IBYMS OcBauBaTh U NPUMEHATh NPUEMBI PELICHUS AKnacc,
HEpaBEHCTBA. MEepPeMEHHBIMH 1 ero rpaduk. CucreMa  [CHCTEMbI JIBYX JIMHEHHBIX YPaBHEHUH ¢ MBYyMsI iepeMeHHbIMU U[PDII,
CucTeMbl IBYX JIMHEMHBIX YPABHEHUMU C IByMS CHCTEMEI JIBYX YPaBHEHHUH, B KOTOPBIX OJIHO YPaBHEHHUE HE OLIOP,
ypaBHeHUU (14 1) [mepeMEHHbIMU U €€ pelleHueE. SBJISIETCS JINHEWHBIC. InternetUrok.ru,

Pewienue cucrem lcrons30Bath PyHKIIMOHATBHO-Tpaduyeckue npeacrasieHus [Problems.ru

NTBYX YpaBHEHUM, OJTHO U3 KOTOPBIX IJ1S1 pEeIIEHUS U UCCTIEOBAaHUSI YPABHEHHM U CHCTEM.

ITMHENHOE, a IPyroe AHaJTM3UPOBATH TEKCTHI 3314, PELIaTh UX alreOpandeckum

BTOPOM CTEIICHMU. CIIOCOOOM: TIEPEXOIUTH OT CIIOBECHOM (hOPMYITHUPOBKHU yCIOBHUS

['paduueckas MHTEpIIpEeTALlMs CUCTEMBl  [33/1a4M K alreOpandeckoi MOJIeH MyTEM COCTaBIICHUS

YpaBHEHUH C ABYMsI TIEPEMEHHBIMH. CHUCTEMBI YPaBHEHUI; peIIaTh COCTABICHHYIO CHCTEMY

PerieHne TEKCTOBBIX 3a]1a4 YPaBHEHUI; UHTEPIIPETUPOBATH PE3YIbTaT. 3HAKOMHUTHCS C

anredpandecKuM Crocooom MCTOPHUEH pa3BUTHUS MaTEMATUKU
YpaBHeHUs U UrucrioBble HEPABEHCTBA U UX CBOMCTBA.  [HWUTaTh, 3aUCHIBaTh, IOHUMATh, UHTEPIIPETUPOBATH AKnacc,
HEPaBEHCTBA. JlnHeliHble HepaBeHCTBA C OJJHOMN HEpPaBEHCTBA; UCIIOIb30BaTh CUMBOIUKY U TEPMUHOJIOTHIO. PO,
HepaBenctBa (16 [nepeMeHHOM U UX pElICHUE. BEINOTHATE TPeoOpa3oBaHusl HEPABEHCTB, UCTIONAb30BaTh s (DIIUOP,
) CrcTeMbl TMHEHHBIX HEPABEHCTB C OJIHON [IpeoOpa3oBaHus CBOMCTBA YUCIOBLIX HEPABEHCTB. InternetUrok.ru,

nepeMeHHON 1 ux pemieHne. KBagparueie |Pacrio3HaBaTh JMHEHHbBIC M KBaJIpaTHbIC HepaBeHcTBa. Pemare [Problems.ru

1 pEeIIaTh MX. 06CV)KI[aTI) NOJIYYCHHBIC PCIIICHMA.

I/I306Da)KaTB pPEeICHUEC HEPABCHCTBA U CUCTCMbI HCPABCHCTB HA

YMCIIOBOM MMPSAMOM, 3aMUCHIBATH PELICHUE C IIOMOIILIO

CHMBOJIOB.

PermraTe KBaJipaTHBIE HEPABEHCTBA, HCIOIL3YS FDad)I/I‘IeCKI/Ie




npeacrasieHns. OcBanBaTh U IMPUMCHATH HCPpAaBCHCTBA IIPpU

[PCIICHUHN PA3JIMYHBIX 3a4a4, B TOM YUCJIC IIPAKTHKO-
OPUCHTHUPOBAHHBIX

Apudmernueckas 1 reoMeTpuUecKas
rporpeccuu. @opMyiibl N-ro 4jaeHa
apu(pMeTHYECKONH U TeOMETPUIECKOMH
[TPOTPECCUM, CyMMBI ITEPBBIX N- YJICHOB.
M300paskeHre YWieHOB apu(pMeTHIeCKOi 1
FEOMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJAMHATHOU IIJIOCKOCTH.

JIMHEHBIN YKCTIOHEHIIUATBbHBIA POCT.
C1105KHBIE TPOLIEHTHI U

HOCJ'ICI[OB&TCJIBHOCTGI\/’I, 3aJaHHBIX 3TUMH (l)OpMyJ'IaMI/I.

'Y cranaBIuBaTh 3aKOHOMCPHOCTH B ITOCTPOCHUU
MMOCJICIOBATCIIbHOCTH, €CJIN BBIIIMCAHBI IICPBBIC HCCKOJIBKO eé
YJICHOB.

Pacno3HaBaTh aDI/Id)MCTI/I‘-ICCKVIO U recoOMETPUYICCKYIO

MIPOTPECCHUH ITPHU PA3HBIX crocobax 3alaHu4.

PeriaTe 3a1a4y ¢ MCHOIb30BAHUEM d)ODMVJ'I N-ro 4jcHa

aprMETHUECKON M TEOMETPHUECKONU ITPOTPECCHI, CYMMBI

ICPBLIX IT YJICHOB.

N300pakaTh 4ieHbI MOCIEA0BATEIIBHOCTA TOYKAMHU Ha
KOOPAWHATHOW INIOCKOCTH.
PaccmaTpuBaTh IpuMeEpbI IPOIIECCOB U SBJICHUN U3 PEaTbHOU

PKU3HU, WITIOCTPUPYIOIINE H3MEHEHUE B apU(PMETHIECKOI

D yHKINUH KBangpatuunas pyHkuus, e€ rpaguk u Pacrio3HaBaTh BUJIbI H3yYaeMbIX pyHKIMIA; niutoctpupoBath  [SIKiacc,
(16 1) CBOMCTBA. CXEMaTUYECKHU, OOBICHITh PACIIONOKEHNE Ha KoopauHaTHou  [POIII,
[Tapaboia, KOOPAMHATHI BEPITHHBI [I0CKOCTH rpaduKkoB GyHKIWHA Bua:y =kx, y=M+b,y OIUOP,
2 3 [
rapaboJibl, OCb CHMMETPHUH MapadoJIbl. kix, v=ax’, y = ax’,yN x, y = [X] B InternetUrok.ru,
CrenieHHbIe (YHKIIMU C HATYPaJTbHBIMHU » Problems.ru
3aBHCHMOCTH OT 3Ha4eHUN KOG UIIMEHTOB; ONUCHIBATH UX
MmokazaTessiMu 2 U 3,uX rpaguKu U o
. CBOICTBA.
CBOICTBA.
. Pacnio3naBaTh KBaaApaTU4YHYO QyHKIIHIO 110 dhopmyIe.
['paduku pynkuuii: y=M, y=kx+b,y "
O, [TpuBOIUTE IPUMEPHI KBAIPATHYHBIX 3aBUCUMOCTEH U3
—k/x,y—ax,y=xc’y— x,y— IX | .
pealbHOM JKU3HH, (PU3UKHU, TeOMEeTPUH. BBIABIATE U 000011aThH
ocobeHHOCTH rpadrka KBagpaTHIHOW QyHKIMH y = ax2 + bx +
C.
Crpouts U H300pakaTh CXeMAaTUICCKU TPadUKU
KBaJIpAaTHYHBIX QYHKIIMHI, 3a/1aHHBIX (OpMyllaMy BUJIA Y = ax2,
v=ax2+qg.v=ax+p)2.v=ax2+bx +c.
AHaJIM3UPOBATH U MPUMEHSTH CBOMCTBA U3YyYCHHBIX (PYHKIIUN
U1 X IOCTPOEHMSI, B TOM YHUCIIE C TOMOIIBIO U(PPOBBIX
[pecypcoB
UucnoBbie [TonsiTHE YMCIOBOM TTOCIEeI0OBAaTEILHOCTH. (OCBauBaTh M MPUMEHSITH HHACKCHBIE 0003HaueHus, ctpouth  [SIKnace,
[TOCJIE0BATENBHO [3a/laHNE [peUeBbI€ BHICKA3bIBAHUSI C UCTIOIB30BAHMEM TepMHUHOJOrUY,  [POIII,
ctu (15 1) MOCJIeI0BAaTEILHOCTH CBSI3aHHOM C TIOHATHEM TIOCIIEIOBATEIIHHOCTH. OIUOP,
peKkyppeHTHO# hopmyIoit u popMysioii N- |AHamu3upoBaTh GopMyITy N-ro WieHa mociaenosatenbHoctu  (InternetUrok.ru,
ro 4JeHa. WM PEKYPPEHTHYIO (DOPMYITYH BBIYUCISATH YJICHBI Problems.ru




[POrPECCUH, B TEOMETPUIECKON ITPOTPECCUH; N300pakaTh
COOTBETCTBYIOIINE 3aBUCHMOCTH IPaPUICCKH.

Perars 3a1a4i, CBSI3aHHBIE C YMCIOBBIMHU
[1OCIEA0BATEILHOCTIIMHU, B TOM YHCJIE 3aa4YH U3 pEAILHOMN
PKM3HHU C HCIOJIL30BAHUEM U POBLIX TEXHOJIOTHUH
(3IEKTPOHHBIX Ta0JHI, TpabHUIECKOro KaAbKYIATOPA U T.11.).
Permarh 3a/1a4u Ha CJIOXKHBIC TPOILIEHTHI, B TOM YHUCIIE 33]]a91 U3
[pCATbHOM MPAKTHUKH (C UCIIOIh30BAHUEM KAJIBKYJIATOPA).
3HAKOMHUTLCS C HICTOPUEN Pa3BUTHS MATEMATHKHI

[ToBTOpEHME,
000011IeHHE,
CHCTeMAaTH3aIIHS
sHaHui' (18 1)

Yuca ¥ BEIYMCIICHUS (3a1UCh, CPAaBHEHHE,
NEeCTBUS ¢ IEHCTBUTENFHBIMU YHCIIAMH,
YHCIIOBas PsSIMasi; IPOLIEHTHI, OTHOIICHUS,
[IPOIOPLIMHU; OKPYTIICHUE, IPUOIUKEHHE,
OLIEHKA; PEIICHNE TEKCTOBBIX 3a/1a4
apru(METHYECKUM CIIOCOOOM)
Anredpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBEIPKCHUH, TOTTYCTUMBIC 3HAYCHUS )
OyHKMK (MOCTPOCHUE, CBOMCTBA
M3Y4EHHBIX (PYHKINI; rpaduyeckoe
peleHue YpaBHEHUH U UX CUCTEM)

OHeDI/IDOBaTB MNOHATHUAMU . MHOXKCCTBO, ITIOJMHOXKCCTBO,
OIICpalivy HaJl MHOKCCTBAMM. UCII0Jb30BAaTh rpad)nqecxoe
MPEACTAaBJICHHNC MHOXKCCTB IS ONMMCAaHUA PCAJIbHBIX ITPOIIECCOB

SIKItacc,
POII,
DIOP,

U SIBJIGHUH, IPY PELICHUY 3a/1a4 U3 IPYTUX YYEOHBIX
[IPEAMETOB.

AKTYyaJIM3UpOBaTh TEPMUHOJIOTHIO U OCHOBHBIE IEHCTBUS,
CBSI3aHHBIE C YMCIAMU: HaTypaJIbHOE YHCIIO, IPOCTOE U
COCTAaBHOE YNCIIa, JEIIMMOCTb HaTypaIbHBIX YNCEI, IPU3HAKU
METMMOCTH, LIEJI0e YMCII0, MOYJIb YKCia, OOBIKHOBEHHAS U
necaTU4Has ApoOu, CTaHIAPTHBINM BUJ YUCia,
aprudmeTryeckuil KBapaTHbIN KOpeHb BHIMOIHATL NeiCTBUS,
CPaBHMBATh U YNOPSAA0YMBATh YNCIIA, IPEACTABIIATH YNCIIA HA
KOOPIMHATHOMN IIPSIMOM, OKPYIJIATh YNCJIA; BBIIOJIHATH
[IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

Pemath TEKCTOBBIE 3a/1a4 apU(METHYECKUM CIIOCOOOM.
Pemarh NpakTUYECKUE 3a/1a4u, COACPKAINE TPOLEHTHI, I0JIH,
YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh BpPEMs
paccTosiHuE, 11€Ha KOJIMYECTBO CTOUMOCTh, 00bEM paboThl
BpeMs IPOU3BOAUTENBHOCTD TPY/IA.

Pa30upaTh peanbHbIe )KU3HEHHbIE CUTYaIlMH, OPMYJIUPOBAThH

X Ha A3BIKC MAaTCMAaTUKH, HAXOAUTH PCIICHUC, TIPUMCHAA

MaTeMaTHUCCKUI arrapar, HHTCpIpEeTUPOBATH PE3YJIbTAT

OnepupoBaTh MOHATUIMHU: CTEIICHD C IEILIM IIOKA3aTeIIEM,

apudMeTHUeCKNii KBaIpaTHBIM KOPEHb, MHOTOWIEH,

aireopanyeckas 1po0b, TOXKIAECTBO.

BEIIoJIHATE OCHOBHBIE )1617ICTBH$[Z BBIITOJIHATH DaC‘-IéTI)I 10

d)ODMVJ'IaM, npeo6pa3035113aTL OCJIBIC, I[DO6HO- palliOHaJIbLHBIC

BbIPAKCHUA W BBIPAXKECHUSA C KOPHAMH, Pp€AJIM30BhIBATH

InternetUrok.ru,
Problems.ru

PAa3JI0KCHHUC MHOI'OYJICHA HA MHOXKHTCJIM, B TOM YHUCJIC C




HCI0IL30BaHHEM (hOPMYJI PA3HOCTH KBAJAPATOB M KBajapaTa
CYMMBI ¥ Pa3HOCTH; HAXOJUTh JONYCTUMBIC 3HAYCHUS
[EpEMEHHBIX UL APOOHO-PAllMOHAILHBIX BEIPAKEHMI, KOPHEIA.
MopaenupoBaTh ¢ TOMOIIBIO (GOPMYIT peabHbIC MPOIECCH U
SIBJICHUSA

OnepupoBaTh NOHATHAMHK: (HYHKIMA, rpa@uK GYHKIMH, HYIU
(O YHKIIMY, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH

n BO3pacTaHus, YORIBAHMS, HAMOOIbIIEE U HAMMEHbIIISE
3HaYeHus G YHKIHHA.

AHAJIM3UPOBATh, CPABHUBATh, OOCYK/IaTh CBOWCTBA (PYHKITUH,
CTPOUTH UX I'paUKH.

OnepupoBaTh NOHATUIMHU: IpsAMas MPONOPLHOHAIBHOCTD,
0OpaTHas MPOIOPILUOHAILHOCTD, JUHEHHAS (DYHKIIHS,
KBaJpaTUyHas QYHKIHA, Tapadoiia, runepooia.

cnionb30BaTh rpadyKe ISl ONIPEISIICHUS CBOMCTB, MPOIIECCOB
1 3aBUCHMOCTEM, JJI PelIeHus 3a71a4 U3 IPYTUX y4eOHbIX
MPESIMETOB M PEATbHOM KU3HH, MOJCITUPOBATH C IIOMOIIBIO
rpauKOB peanbHBIC MPOIECCHI U SBIICHUS.

Bripaxarts (hopMyJIaMU 3aBUCHMOCTH MEXIY BEIMYHHAMU

1311ech MPEJICTaBJICHBI DJIEMEHTHI COJIEPIKaHus Kypca, U3ydaBIIrecs B 5-8 kiiaccax u TpeOyrolirne TOBTOPEHHsI, 0000IIEeHHUs aKIIeHTa Ha 3aBEPIIA0IIEM
aTarne u3ydeHus Kypca 9 kiacca Wi pactpeiessiTh M0 COOTBETCTBYIOIINM TEMAaTHIECKUM pa3/iesiaM.

[Tpu pazpaboTke paboyeil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHHUH JOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH HMCIOJIB30BaHUS AJIEKTPOHHBIX
(mdpoBbIX) 00pa30BaATENbHBIX PECYPCOB, SABISIONIUXCS YYEOHO-METOAMYECKUMU MaTepualiaMu (MYyJIbTHUMEIUUHBIE MPOTPAMMBI, AJIEKTPOHHBIC
yUeOHUKU U 3aJaYHUKH, JJIEKTPOHHBbIE OMOTMOTEKH, BUPTYAIbHbBIE JIAOOPATOPUHU, UTPOBBIE MPOTPaAMMBbI, KOJIEKIUU HUPPOBHIX 00pa3oBaTeNbHBIX
PecypcoB), HCTIOIB3yEeMbIMU /111 OOYYEHHS U BOCITUTAHUS PA3JTUYHBIX TPYII MOJIb30BaTeNIel, MPEICTaBICHHBIMU B 3JIEKTPOHHOE (IIM(POBOM) BUE U
peanusytomuMu quaaktudeckue Bo3moxkHoctu UKT, conepikanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa3oBaHUH.



IHPUMEPHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KUIIACCBI
Heau n3yvyenus y4eOHOro Kypca

«MaremaTuky yXe 3aT€éM Y4YUTh HAJ0, YTO OHAa yYM B MOPSJAOK HPHUBOJAUT», — MHCAI
BEJIMKUW pycCKuM ydeHbll Muxaunn BacunbeBuu JIoMoHOCOB. M1 B 3TOM COCTOHUT OJHA M3 JIBYX
nejaeii oOydeHHsT TEeOMETPUHM KaK COCTaBHOM 4YacTH MaTEMaTHKH B IIKOJE. OTOW Ienu
COOTBETCTBYET JOKa3zaTelibHas JHUHUS mpenofaBaHus reoMerpuu. Crenys nOpeacTaBICHHON
paboueii mporpamMme, HauMHasl C CEIbMOI0 Kjlacca Ha ypOKax reoOMETpUHU OOydYarolluics y4uTCs
MPOBOJIUTh JI0KA3aTEJIbHBIE PACCYKICHHS, CTPOUTH JIOTMUECKHE YMO3AaKIIOUCHHUS, JI0KA3bIBaTh
VCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, NMPOBOAMUTH PACCYKICHHUS «OT
MPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE YTBEPIKICHUS.
VY4eHUK, OBIaICBIINNA UCKYCCTBOM PacCyXAaTh, OyJIeT NIPUMEHATh €ro U B OKPY’KalolleH KU3HU.
Kak nucan reomerp u nemaror Urops ®@enoposuu IlapbiruH, «I0AbMH, INOHUMAIOIIMMH, YTO
TaKo€ J1I0Ka3aTeNbCTBO, TPYAHO U J1aXK€ HEBO3MOKHO MaHUITYJIMPOBATh». M1 B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAYEHUWE W3Y4YEHHUsT TEOMETPUH, TMPHUCYIIEe HMMEHHO OTEUYECTBEHHOMU
MaTeMaTU4yecKor IKoje. Bmecrte ¢ TeM aBTOpbl MpOrpaMMbl MNPEIOCTEPETAOT YUYHUTENS OT
U3JHIITHETo (hopMalin3Ma, OCOOCHHO B OTHOIICHWW HA4Yall © OCHOBaHMUU reoMeTpuu. DpaHIry3CcKuid
mareMatuk JKaH JlbeAOHHE MO 3TOMY NOBOAY BbICKa3ajics Tak: «YTO Kacaercs IeIuKaTHOU
poOJIEMbI BBECHUS «aKCHOM», TO MHE Ka)KETCs, YTO Ha MEPBBIX MOpax HYXHO BOOOIE n3derarh
MPOU3HOCUTh camMo 3TO cioBo. C Jpyroil ke CTOPOHBI, HE ClENyeT YIyCKaTb HU OJHOH
BO3MOXXHOCTH JIaBaTh MPUMEPHI JIOTHYECKUX 3aKJITFOUYCHUN, KOTOpBIE Kyna B OOJbIIEH Mepe, dyem
uaess akKCHOM, SBIIAIOTCS HWCTUHHBIMM UM €AVMHCTBEHHBIMU JIBUTaTEISIMM MaTEMaTUYECKOIO
MBIILICHUS.

Btopoii 1enpro M3ydeHusi TEOMETPUH SIBISETCA UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IMpHU
pelIeHuN KaKk MaTeMaTU4YeCKHUX, TaK M MPAKTHUYECKUX 3a7a4, BCTPEUAIOIMIUXCSA B peaIbHOMN >KH3HU.
OKOHYMBIIMKA KypC T€OMETPHUHM IIKOJBHUK JODKEH OBITh B COCTOSIHUHM  ONPEAETUTh
reOMETPUUYECKYI0 (urypy, ommcarb CJIOBaMH JaHHBIM YepTEX WIM PUCYHOK, HAWTH IJIOIIA]b
3eMeNFHOT0 yYacTKa, PACCYUTaTh HEOOXOAUMYIO JUTHHY OMTOBOJIOKOHHOTO Kabens uin Tpedyembie
pa3mepbl rapaxa Juisi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpas, BBIUUCIWTEIbHAS JIMHUS B
M3yYEHUU T€OMETPUM B IIKoJe. J(aHHash mpakTUYecKas JIMHUS SIBIIETCA HE MEHEe Ba)KHOMW, YeM
nepBas. Emé [1naTon nmpeanuceiBai, 4ToObl «rpaxaane [IpekpacHOro ropoaa HM B KOEM Ciydae He
OCTaBIISUTH TEOMETPHIO, BEIb HEMAIOBAXHO Jlaxke MOO0UHOE e€ MpUMEHEHHe B BOCHHOM JIeNe [,
BIIPOYEM, M BO BCEX HAyKax JJisl JIYYIIETO WUX YCBOCHHS: MBI BEIb 3HAEM, Kakasg OCCKOHEYHas
pa3HMIIA CYIIECTBYET MEXAY YEJIOBEKOM MPUYACTHBIM K T€OMETPUU M HENIPUYaCTHBIMY». [[1s1 3TOTO
YUHTENI0 PEKOMEHJYETCsl MOoAOUpaTh 3ajaud MPAKTUYECKOTO XapakTepa JUlsl paccMaTpUBaeMbIX
TEM, YUUTh JIET€H CTPOUTh MAaTEMAaTUYECKHUE MOJIETU PEaIbHbIX )KM3HEHHBIX CUTYAallUil, TPOBOJIUTH
BBIYHCIICHUS] M OIIEHUBATh aJICKBAaTHOCTh MOJYYEHHOTO pe3ynbTaTa. KpaitHe BaxkHO MOAUYEPKUBATDH
CBSI3U TEOMETPUM C JPYTUMHU MpeAMEeTaMd, MOTHUBHUPOBATH MCHOJIb30BaTh OMNpEIEICHUs
TEOMETPUUYECKUX (UTYpP W TOHSATUH, JEMOHCTPUPOBATH MPUMEHEHHE TIOJYUYCHHBIX yMEHHI B
busnKe ¥ TeXHUKE. DTU CBA3U Hambosee SpKko BUTHBI B TeMax «BekTope», « TpuronomeTpudyeckue
cooTHomeHus», «Meton koopauHaT» U «Teopema [Tudaropay.

B 3axmrouenue conniémces Ha BETMKOTO MaTeMaTuka u actpoHoMa HMoranna Kertepa, uToObr
eni€ pa3 MOTYEPKHYTHh U METAPEIMETHOE, M BOCITUTATEIbHOE 3HaUeHHE reomeTpun: “‘Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur
homo sit imago Dei” .

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CormacHo y4yeOHOMY IUIaHy B 7-9 kiaccax wusydaercss y4deOHBIH Kypc «I'eomeTpusi»,
KOTOPBI BKJIFOYAET CIIEIYIOIINE OCHOBHBIE pa3/ienibl coaepkanus: «I'eomerprueckue GUrypsl u ux
CBOMCTBa», «l3MepeHHe TeOMETPpUYECKHX BEIMYHMH», a Takke «JleKkapToBbl KOOpAWHATHI Ha
TUIOCKOCTHY, «BekTopsl», «JIBrkeHus miockoctu» u «[IpeodpazoBaHus mogo0us.

VY4eOHblIil M1aH npeaycMaTpuBaeT 3ydeHHe TeoMeTpUr Ha 6a30BOM ypOBHE, UCXOMS U3 HE
MeHee 68 yueOHBIX 4acoB B y4eOHOM TO/Y, BCETO 3a TpHU roja o0ydeHus — He MeHee 204 gacoB.

1 'eomeTpust equHa U BeyHa, oHa O6muctaeT B boxbem ayxe. Haira mpuaacTHOCTD K HEl CITYKHT
OJIHMM M3 OCHOBAHUH, MO0 KOTOPHIM YEJIOBEK J0KEeH ObITh 00pazom boxxeum (http://www.astro-
cabinet.ru/library/ Kepler/Tab 1.htm)



Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmus)

7 kJyacc

Hauanpuble mnoHATHsS reomerpuu. Touka, mnpsmas, OTPE30K, Jyd. Yrou. Bunasl yrios.
Beprukanbhbie u cMmenHbie yriibl. buccekrpuca yria. Jlomanas, MHOroyroasHuk. [lapannensHocts
U IIEPIEHAUKYISAPHOCTD IPSIMBbIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOM cuMMeTpuu. I[Ipumepsl cummeTpun B
OKpY’KaloIlleM MUpE.

OCHOBHBIE TIOCTPOEHHUSI C IIOMOIIBKD LUPKYJIsSl M JIMHEWKU. TpeyroapHHK. BeicoTa, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBolicTBa M IpHU3HAKU PaBHOOEIPEHHOIO TPEYrOJbHUKA.

[Ipu3Haku paBeHCTBA TPEYTOJbHHUKOB.

CBolicTBa M NpHU3HAKU NApauIeIbHBIX HpsMbIX. CyMMa yIjoB TpeyrojbHUKA. BHeIIHUE yriibl
TPEYrOJIbHUKA.

[TpsimoyronbHbll  TpeyroiabHUK. CBOMCTBO  MeQuaHbl  MNPSIMOYIOJBHOTO  TPEYTOJIbHMKA,
NpOBEAEHHOW K  rumoTeHy3e. Ilpu3Haku paBeHCTBA  MPSMOYTOJIbHBIX — TPEYTrOJIbHUKOB.
[TpstMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAaHOU, TeopeMa
0 0oJbIIeM yTiie U OOJbIIeH CTOPOHE TPEeyTroJIbHUKA. [lepneHuKysp 1 HaKJIOHHASI.
['eomeTpuueckoe MecTo Touek. buccekTpuca yria U cepeAUHHBIN NEPHEHIUKYISAP K OTPE3KY Kak
F€OMETPUUECKHUE MECTa TOYEK.

OKpyXHOCTb U KpYT, XOpAa U JUaMETpP, UX CBOMCTBA. B3aMMHOE pacroyioeHue OKPYXKHOCTH U
npsimoit. KacatenbHas u cexyas K OKpy>KHOCTH. OKpYKHOCTb, BIIMCAaHHasl B yroiyl. BrnimcanHas u
ONMUCaHHAasl OKPYKHOCTHU TPEYTrOJIbHUKA.

8 kacc

UYerpipéxyronbHuku. IlapamienorpamMm, €ro Tmnpu3Haku MW cBoMcCTBAa. YacTHble ciydyau
napajuieJIorpaMMoB  (IIPSIMOYTOJIBHUK, poMO, KBaapar), MX HpHU3HAKW M cBoicTBa. Tpamenus,
paBHOOOKas Tpaneuuu, e€ CBOUCTBa U MpU3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss Menuanbl. LleHTpanmbHass cummerpusa. Teopema Paneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TtpeyronbHUKOB, Kod(hduimmeHnt mnomodbus. I[IpusHaku MOAOOMS TPEYroIHLHUKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUUECKUX 3ajau.

CpoiicTBa 1muiomazei reomerpuueckux ¢uryp. DopMmynsl JUid  IUIOIIAAM  TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyroibHIUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue Teopems! [ludaropa npu pemieHnn NpakTUUYECKUX 3ajau.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOro yrjia NpsSAMOYrOoJbHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpuueckue GyHkuu yrios B 30°, 45° u 60°.
BnrcanHbIE U EHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHON M XOpAOH. YIUIBI MEXKAY XOpAaMu U
CeKyllMMHU. BmucaHHble M ONHUCaHHBIE YETHIPEXYTONbHUKU. B3aumMHOe pacrnoiokeHue AByX
okpyxHoctell. Kacanue okpyxnocteit. O01une kacaTrenbHble K IByM OKPY>KHOCTSIM.

9 knacc

Cunyc, xocunyc, tanrec yrioB or 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyIbI IPUBEICHNUS.

Pemenue TpeyronpHukoB. Teopema KOCUHYCOB M TEOpEMa CUHYCOB. PellieHne npakTHuecKux 3aaad
C UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nomodus. [logobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BEEHNN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIINX, TEOpEMA
0 KBaJparTe KacaTelbHOM.

Bekrtop, mmHa (MOAynb) BEKTOpa, COHANpaBICHHbIE BEKTOPbI, MPOTHBOMOJIOKHO HANpaBICHHbBIE
BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMH.
Paznoxxenue BekTOpa MO JABYM HEKOJUIMHEApHbIM BekTopam. KoopmuHaTel BekTopa. CkansipHoe
IIPOU3BEICHUE BEKTOPOB, IPUMEHEHUE /111 HAX0XKAEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBHI HAa IUIOCKOCTH. YPaBHEHMs MPSMOM M OKPYKHOCTH B KOOpPAMHATAX,
[epeCcEUeHNE OKPYKHOCTEN U IPAMBIX. METO] KOOPANHAT U €Tr0 IPUMEHEHHUE.



IIpaBunpHBIE MHOIOYrOJNBHHUKHU. /[InvHa OKpyXHOCTH. I'pagycHas W paauaHHas Mepa yIia,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1momane kpyra, ceKTopa, CErMeHTa.
JIBuKeHHsI TIJIOCKOCTH W BHYTPEHHUE CHUMMETpHHM (uryp (deMeHTapHbIe MPeCTaBICHUS).
[TapannensHbii nepenoc. [loBopoT.
IlnanupyeMblie nmpeaMeTHBIE Pe3y/JIbTAThHI OCBOCHHSI IPUMEPHOI padoyeii mporpaMmbl Kypca
(1o romam o0y4yeHus)

OcBoenne y4eOHOro Kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
JOJKHO 00ecreunBaTh JOCTHKEHUE CISAYIOUINX MTPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB:
7 kJyacc
Pacnio3naBaTh HM3y4yeHHbIE T€OMETpUYECKUE (PUTYpPBI, ONPEENSITh WX B3aUMHOE DPACIIOJIOKEHHE,
HU300paxaTh TEOMETPUYECKHE (HUTyphI; BBIIOJHATH YEPTEKHU IO YCIOBHIO 3amadd. M3mepsTh
JUHEWHbIE W YIJIOBbIE BEIWYMHBI. Pemare 3a7auv Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEJIMYMH
YTJIOB.
Jenate rpy0yr0 OIEHKY JIMHEWHBIX M YIJIOBBIX BEIUYHMH IMPEIMETOB B peajibHOU KU3HH, pa3MepOB
MPUPOIHBIX 00BEKTOB. Pa3muaTh pa3Mephl 3TUX 00BEKTOB IO MOPSIKY BEITMUUHBI.
CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM.
[Tonp30BaTbCcsl MpHU3HAKAMH PABEHCTBA TPEYTrOJBbHUKOB, HCIOJBb30BATh IPHU3HAKM M CBOMCTBa
paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 33]1a4.
IIpOoBONTE JIOTHUECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.
[lonb30oBaTbcsl NMpU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEAHMAHbI,
IIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B PEIICHUH T€OMETPUYECKUX 3a1ad.
OnpenensaTh MapajjieIbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMH CeKyllasl.
OnpenensaTh NapaiieIbHOCTh HPSMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOMN
MPsIMOM 10 TOYEK JAPYrod mpsiMoil.
Pemats 3a1aun Ha kiieTyaroii Oymare.
[TpoBOANTH BBHIYUCICHUS U HAXOAUTh YHCIOBBIC M OYKBEHHBIC 3HAUECHUS YTJIOB B T€OMETPUUECKUX
33/1a4ax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHUKOB M MHOI'OYT'OJBHHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX MPH MEPECEUYCHUU JBYX MapajuiebHBIX MPSAMBIX CeKyllel. PemaTs mpakTtudeckue
3a/1a4M Ha HAaXO0JICHUE YTJIOB.
Bnagere MOHATHEM TeOMETPUYECKOTO0 MeCTa TOUYeK. YMETh OMNpeAeNsiTh OUCCEeKTPUCY yIiia u
CEpPEIVHHBIN NEPHEHIUKYISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK.
@opMyIMpPOBATh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIMaMeTpa OKPY>KHOCTH,
MOJIB30BAThCS MX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.
Bnanete MOHATHEM OINKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
[Tonb30BaTbes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA IMEPECEKAroTCsl B OJHOMN
TOYKE, U O TOM, YTO CEpEIMHHBbIEC MEPIEHIUKYISAPhl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE.
Bnaners noHsTHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMON O MEPHEHAUKYISIPHOCTH
KacaTeJlbHOU U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsI.
[Tonb30BaTbCs MPOCTEUIIMMUA TEOMETPUYECKUMH HEPABEHCTBAMH, MOHMMAaTh MX MPAKTUYECKUN
CMBICIL.
[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TTOMOILBIO IIUPKYJIS U TUHEHKH.
8 kiacc
Pacnio3naBaTh OCHOBHBIE BH/IbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX CBOMCTBAMHU
MIpY PEIIEHUH T€OMETPUYECKUX 3a/ad.
[IpuMeHATH CBOMCTBA TOUKH MEPECEUEHUSI MEUAH TPEYroJibHUKA (LIEHTPA Macc) B PEIICHUH 3a/a4.
Brnanets moHsSTHEM CpeIHEW JIWHUU TPEYroJIbHWKAa W TpameluH, MPUMEHSTh X CBOWCTBA IMPHU
pemwieHUM reomeTpudeckux 3anmad. [lonme3oBatbes  Teopemon  dasmeca M TEOpEMOM O
IIPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUISl pELICHUS TPAaKTUYECKHUX 3a/1a4.
[TpuMeHsITh IPU3HAKU TTOI0OUS TPEYTOIBHIKOB B PEIICHUH T€OMETPUUECKUX 3a1a4.
[Tonmp3oBatbest Teopemoi Iludaropa mms pemieHUs TEOMETPUUYECKUX M MPAKTUYECKUX 3aj]ad.
CTpouTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUUECKUX 3a/layaX, CaAMOCTOSITENBHO JAENIaTh YepTEX U
HAaXOJIUTh COOTBETCTBYIOIIUE JIJTNHBI.
Bnaners NoHATUSIMU CHMHYCA, KOCMHYCA U TAHTE€HCA OCTPOTO yIJla MPSMOYTOJbHOIO TPEYTrOJIbHUKA.
[Tonb30BaTbCs STUMHU MOHATUSA- MU JUISl PEILIEHUS TPAKTUYECKUX 3a/1a4.
Boeruncnsate (pa3nuyHbIMH CIIOCO0aMU) TUIOMIAJb TPEYroJbHUKA M IUIOMIATA MHOTOYTOJBHBIX



¢uryp (monm3ysich, rie HEOOXOAUMO, KalbKynaTopoMm). I[IpuMeHSTH MONy4YeHHbIE yMEHUS B
NPaKTUYECKUX 3a/1a4ax.

Brnagers NMOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOIO YIJIA, HUCIOJIb30BATH TEOPEMBI O BIMCAHHBIX
yriax, yriax Mexay XopAaMmu (CeKyLIMMH) M yIJie MeX]y KacaTelbHOM M XOpAOH IpU peLIeHun
F€OMETPUUECKUX 3ajau.

Bnanerp mNOHATHEM ONMCAHHOIO YETHIPEXYTONbHUKA, IPUMEHATh CBOMCTBA OINHCAHHOIO
YeThIPEXYTOJbHUKA IIPU PEIICHUHU 3a]1a4.

[TpuMeHATH MOJydyeHHbIE 3HAHUSA Ha MPAKTHKE — CTPOUTh MaTEeMAaTH4YEeCKHE MOJENW A 3aaay
peaJbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C TNPUMEHEHUEM I0J00us U
TPUTOHOMETPUH (TI0JIB3YSCh, /1€ HEOOXOIUMO, KAJIbKYJIATOPOM).

9 knacc

3HaTh TPUTOHOMETPUUYECKUE (YHKIMM OCTPHIX YIJIOB, HaXOAUTh C MX I[OMOUIbIO pa3IUYHbIE
AJIEMEHTHl IPSIMOYTOJIBHOIO TPEYTrOJIbHUKA ((PELIEHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ moMouipio KajlbKyJIATOpa) AJUHBI M YIJIbI 17151 HE TaOJIMUYHBIX 3HAUYCHUH.
[Tonp3oBaTbess GopMylaMu MPHUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKHM TOXIECTBOM JUIS
HAaXO0KJICHHUs COOTHOIIEHUH MEX]ly TPUTOHOMETPUYECKHMHU BEIUYMHAMU.

Hcnonp30BaTh TEOpPEMbl CHUHYCOB W KOCHHYCOB JUJISi HAXOXACHUSI Pa3IMYHBIX DIIEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T€OMETPUUECKUX 3ajiau.
Brnaners monaTusiMu npeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOMOOHBIX (UTYP.
[Tonp3oBaTbest CBOMCTBAMU 11000US POU3BOJIBHBIX (PUIYp, YMETh BBIUUCIATh JUIMHBI U HAXOJUTh
yrasl 'y nonoOHbIX ¢uryp. IlpumeHsTh CBONCTBA MOAOOMS B INMPaKTUYECKUX 3ajadax. YMeEThb
IPUBOAUTH PUMEPHI NOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEIECHUHN OTPE3KOB XOP/, O IPOU3BEAECHUN OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJbHOM.

[Tonb30BaTbCs BEKTOpaMH, IOHUMATh UX F'€OMETPUUYECKUN U (PU3UUECKUN CMBICII, IPUMEHSTH UX B
pELICHUH TeOMETPUUECKUX U (U3NUECKUX 3ajad. [I[puMeHATh cKallsipHOE NMPOU3BE/IEHHE BEKTOPOB
JUTSL HAXOKJICHUSI ITUH U YTJIOB.

ITonp30BaTbCAd METOJOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHATH €r0 B PEIICHUN T€OMETPUUYECKUX U
MPAKTUYECKHX 3ajau.

Bnanerp DNOHATHAMM TPaBUJIBHOTO MHOTOYIOJBHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI Jyr'd
OKPYKHOCTH U TPaJlyCHON MepbI yIiia, yMETh BBIUYUCIATH IJIOLIA/1b Kpyra u ero yacteil. [[pumeHsaTh
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/adax.

Haxoauth ocu (MM LEHTPBI) CUMMETPUH (UTYp, IPUMEHSAThH JBUKEHUSI TUIOCKOCTH B MPOCTEHIINX
CIIyJasix.

[IpyMeHsTh MMOJIyueHHbIE 3HAHMUS Ha MPAKTUKE CTPOUTh MaTeMAaTUYECKHE MOJEIH JUIsl 3aaay
peasbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHMS C NPUMEHEHUEM I0a00us U
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIb3YACH, TJ1€ HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA(IIO 'OJAM OBYYEHMSI)
7 kaacc (He MeHee 68 u)

MeIHaHbl IPSIMOYTOJILHOTO TPEYTOIbHUKA.
PaBHOOEIpeHHBIE PABHOCTOPOHHUE
TpeyroinbHUKU. [Ipu3HaKky u cBOHCTBA
paBHOOEIPEHHOTO TPEYTOJIbHHKA.

[TpoTuB GombIIIEH CTOPOHBI TPEYTOJIBHUKA JICHKHUT
Oomnpiuit yroiu. [Ipocreiiime HepaBeHCTBa B
FEOMETPHH.

HepaseHnctBo TpeyronbHuka. HepaBeHCTBO
ITIOMaHOM.

[IpsAMOYTONBHBIN TPEYTOJIBHUK € YoM B 30°.
[TepBbie TOHATHS O T0KA3aTEILCTBAX B

reoMeTpun

TYIOYTOJIBHOTO MPSIMOYTOJILHOT'0, paBHOOEIPEHHOTO,
[PAaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeMaHbl TPEYTOJIbHUKA; CEPEANHHOTO NEPIIEHANKYIIsIpa
0Tpe3Ka; MepuMeTpa TPEyroJibHUKA.

DopMynTupoBaTh CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TpEeyroJbHUKA.

CTpoUTh 4epTEXH, PEIIaTh 337a4l C IIOMOIIBIO HAXOKICHUS
[PABHBIX TPEYTOJIbHUKOB.

[[puMeHSTh IPU3HAKKU PaBEHCTBA MPSMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajaUax.

Vcnonp30BaTh UQPPOBBIE pECYPCHI IS UCCIEI0BAHMS CBOMCTB

M3ydaeMbIX Quryp.

Paspnena (Tembl) OcHoBHOe conep:kanue Buabl fesiTeIbHOCTH 00y4YAIOIINXCS DJIEeKTPOHHbIE
Kypca (4uciao (undposBbie
4ac0B) o0pa3oBaTejibHbIE
pecypchbi)
[Ipocreitmme [Ipocreiimune reoMeTpuueckre 0ObEKThI: TOUKH, ([POpMyIMPOBATH OCHOBHBIE TOHATHUS U OIIPEIEIECHHUS. AKnacce,
TEOMETPUYECKH €  [IPSIMBIE, JIyYH U YIJIbl, MHOTOYTOJIbHUK, Pacrio3HaBaTh U3y4EeHHbIE T€OMETpUUYECKUE (PUTYPBI, POIII,
(burypsI u ux iioMaHasi. CMeNIHbIE U BEPTUKAJIBHBIE YIJIbL. OIpPEAEIATh UX B3aUMHOE PacIoyio’KeHUe, BBINONHATh ueptéx  |[PLHOP,
CBOICTBA. PaboTa ¢ npocTeHIINMU YepTeKAMU. o yciaoBHIO 3a1aun. [IpoBoauTh mpocreiimue nocrpoenusi ¢ |InternetUrok.ru,
M3mepenue M3mepeHue JIMHEWHBIX U YIJIOBBIX BEJIMYNH, [TOMOILBIO LIUPKYJIA U TUHEHKU. VI3MepsTh IMHEHbIE 1 Problems.ru
FEOMETPUYECKH X  [BBIYMCIIEHUE OTPE3KOB U yriIoB. [lepumerp n YTJI0BbIE BEJIMYMHBI TEOMETPUUECKUX U TPAKTUYECKUX
BeanuuH (14 u) TUIoIaab (GUryp, COCTaBICHHBIX U3 00BbeKTOB. OnpeaesnsaTh «Ha IJ1a3» pa3Mephl peajlbHbIX
[TPSIMOYTOJIBHUKOB 00BEKTOB, IPOBOAUTH I'PYOYIO OLIEHKY UX pa3MepOB.
Pemrate 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH
yrioB. Pemars 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reomerpuueckux ¢uryp. [IpoBoauTs Kilaccudukanuio yrios,
BBIUNCIISITH JIMHENHBIC U YIJIOBBIE BETUYHHBI, IPOBOJUTH
HEe0OX0IMMBbIE JJOKa3aTEJIbHbBIE PACCYKICHMUS.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUN
TpeyrosbHUKN [ToHsATHE O paBHBIX TPEYTOJbHHUKAX U Pacrio3HaBaTh Mapel paBHBIX TPEYTOJIbBHUKOB HAa TOTOBBIX Kacc,
(22 9) [IEPBUYHBIC IPEICTABICHUS O PABHBIX gepTekax (C ykazaHHeM MPU3HAKOB). PO,
(KOHTPY?HTHBIX) durypax. Tpu npusHaka BriBOUTE cieCTBUS (PaBEHCTB COOTBETCTBYIOIINX DIINOP,
PaBEHCTBA TPEYTrOJIbHUKOB. [Ipr3HaKy paBeHCTBAPIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB. InternetUrok.ru,
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. CBOICTBO DOopMyIHMpOBATH OIIPEAEIICHUS: OCTPOYTOJIBHOIO, Problems.ru




3HAKOMUTBHCS C UICTOPHUEN pa3BUTHUS T€OMETPUU

[TapamienbHbIE [TapanmienpHble NpsMbIE, UX CBOMCTBA, [IaThIil  ([@OpMynMpOBaTh NOHITHE NAapAJUIEIbHBIX IPSIMBIX, HaxoauTh  [FIKiacc,
MpsMbIe, CyMMa noctynat EBknuaa. Hakpecr nexaiue, co MpaKTUYECKUE TpuMephl. M3yyaTs cBOMCTBA YIJIOB, POIII,
[YIJIOB OTBETCTBEHHBIE U OJHOCTOPOHHUE YIIIbI 00pa30BaHHBIX MIPH NEPECCUCHUH MAPAIIEIBHBIX MPSMBIX DIIOP,
rpeyronbHUKa (14 |(0Opa3oBaHHBIC NTPU TIEPECEUCHUH CEKYIICH. InternetUrok.ru,
) [apajuIeIbHBIX IPSIMbBIX CEKYIIEH). [TpoBOAMTH 1OKA3aTENILCTBA MAPAUICIILHOCTH ABYX NpsMbIX ¢ [Problems.ru
[ [pr3HaK napauIeIbHOCTH MIPSIMBIX YEPE3 [IOMOILBIO YIJIOB, 00Pa30BaHHBIX ITPH MIEPECCUEHUH ITUX
[PaBEHCTBO PACCTOSHUM OT TOYEK OJHOM [IpsAMON [IpAMBIX TPEThEU NMPSIMOMN.
110 BTOPOH IPSMOM. BbI4KCcIATE CyMMY YIUIOB TPEYTOJIBHUKA U MHOTOYTI'OJIbHUKA.
CyMMa yTIJIOB TPEYroJIbHUKA U MHOTOYTOJIbHUKA. [HaXouTh YMCIOBbIE U OYKBEHHBIE 3HAYECHUS YTJIOB B
BHelHue yriel TpeyrojabHUKa FEOMETPUUYECKUX 3a7a4ax C UCIOJIb30BaHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbBHUKA 1 MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ UICTOPUEN Pa3BUTHUS T€OMETPUN
OKpYy>XHOCTb U OKpY>KHOCTb, XOP/IbI U TUAMETPBI, UX CBOWCTBA. [DPOpPMYIMpPOBATh ONpEAEIEHUS. OKPYKHOCTH, XOp.bl, nuamerpa |SIKnacc,
KpYT. KacarenbHast K OKpyKHOCTH. OKpY>KHOCTb, 1 KacaTeJIbHOM K OKpYKHOCTH. M3y4yaTh X CBOMCTBA, POIII,
['eomerpruecku €  [BnucaHHas B yroiu. [lonsarue o I'MT, [IPU3HAKU, CTPOUTH YEPTEKHU. OLOP,
noctpoeHus (14 4) [mpuMeHeHue B 3a1aydax. VccnenoBaTh, B TOM YHCIE UCHIOIb3Ys HUPPOBBIE PECYPCHI: InternetUrok.ru,
buccekTpuca v cepelMHHBIN MEPIEHANUKYISIP KaK(OKPYKHOCTh, BIUCAHHYIO B YTOJI; LEHTP OKPYXKHOCTH, Problems.ru
rEOMETPUUYECKNE MECTA TOYEK. BIIMCAHHBIN yroJl, PABEHCTBO OTPE3KOB KACATEIIbHbIX.
OKPY>KHOCTh, OITMCAHHAs! OKOJIO Mcnonb3oBars Mmerog I MT nisa nokazarenbcTBa TEOPEM O
TpEeyrolbHUKA. BrincaHnHas B TpeyrojabHUK nepeceyeHNH OMCCEKTPHC YIJIOB TPEYTOIbHUKA U CEPEeTUHHBIX
OKPYKHOCTb. MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA C IIOMOIIBIO
[Ipocreiimme 3a1aun Ha I'MT. OBnageBaTb NOHATUSAMHU BIIMCAHHOH U OITMCAHHOM
[TOCTPOCHHE OKPYKHOCTEH TPEyrojJbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPY>KHOCTEHN.
Pemate OCHOBHBIE 337]a4X HA IOCTPOCHHUE: YIJIa, PABHOTO
TaHHOMY; CEpEANHHOIO NEPIIEHUKYJIIpA JaHHOTO OTPE3Ka;
MPSIMOM, IPOXOIAIIEH Yepe3 JAHHYIO TOUKY U
MEepIeHAUKYIIIPHON TaHHOU TPSMOIA; OMCCEKTPUCH JAHHOTO
YTJIa; TPEYTOJIbHUKOB 10 PA3JIMYHBIM AJIEMEHTaM.
3HAKOMUTBCS C UICTOPUEN pa3BUTHUSA
reoMeTpuu
[IoBTOpEHME, [ToBTOpenue u 0000IIeHHEe OCHOBHBIX MOHATUH H[PemaTe 3a1a4 Ha TOBTOPEHUE, HIUTIOCTPUPYIOIIIE CBSA3H SIKnace,
00001IeHNe 3HAaHHUI METOI0B Kypca 7 Kiacca MEX1y pa3InYHbBIMU YaCTAMHU Kypca PO,
(4 4) DIIOP,

InternetUrok.ru,

Problems.ru




8 kinacc (He meHee 68 4)

Pa3nen (Tembi) Conepxanue Bujabl 1esiTe/IbHOCTH 00y4ar0 M XCH DJIeKTPOHHbIE
Kypca (4ucj10 (un¢possbie
4acoB) o0pa3oBaTejibHbIE
pecypchl)

Uetsipéxyronpauku [[lapamienorpaMM, ero npu3Haky U CBOMCTBA. N300paxkaTh 1 HAXOUTH HA YepTekKaX YETHIPEXYTOIbHUKH AKnace,

(12 4) YacTHble Cilyyau napajuienorpaMmmoB Pa3HBIX BUJOB U UX DJIEMEHTBHI. PO,
MPSIMOYTOJIBHUK, POMO, KBaIpaT), KX MPU3HAKK U |DOpMyYIUpOBaTh ONPEACICHHS: TapajlieiorpaMmma, DIOP,
cBoycTBa. Tpamenus. MpsIMOYTOJIbHUKA, pOMOa, KBapaTa, Tparneinuu, paBaoookor  |InternetUrok.ru,
PaBHOOOKAs U IPSIMOYTOJIbHAS TPATICIIUH. Tpanenuu, IpsIMOYTrOJIbHOM TparenuH. Problems.ru
Y nBoenue meauansl. LlenTpanbHas cummerpust  [/loka3plBaTh U MCIOJIb30BATh IPU PEILICHUU 3ajad IPU3HAKU U

CBOICTBa: MapajjiesiorpaMmma, npsiMOyroJbHUKa, pomMoa,
KBaJpaTa, Tpareuy, paBHOOOKOW Tpanenuu, mpsiMOyroIbHON
Tpanenuu.

[IpuMeHTh METO/ YIBOSHUSI MEAUAHBI TPEYTOJbHUKA.
Mcnonb30Bath UGPOBBIE PECYPCHI ISl UCCIIEIOBAHUS CBOMCTB
M3ydaeMbIX (pUTyp. 3HAKOMHUTBCS C UCTOPHEH Pa3BUTHUSA
FEOMETPHUH.

Teopema ®anecau (Teopema Paneca u Teopema o [IpoBOINUTH MOCTPOEHHMS C TOMOIIBIO LIUPKYJISI U JIMHEWKU C AKnacc,

reopeMa o [TPONOPLIMOHAJIBHBIX OTPE3KaX. MCII0JIb30BaHue TeopeMbl daeca U TEOPEMBI O POIII,

MPONOpPLHNOHANBHBIX|(CpeHss JIMHUS TpeyroibHUKa. Tpaneuus, eé MMPONIOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHII OLIIOP,

OTpe3Kax, CpEIHss JIMHHUS. MPOTOPIUOHAIBHBINA OTPE30K. InternetUrok.ru,

M0/100HbIE [IporopiiroHalIbHbIE OTPE3KH, TOCTPOECHUE [TpoBOAMTH TOKA3aTENBLCTBO TOTO, YTO MEAMAHBI TPEyrojbHUKa [Problems.ru

TpeyroapHuKu (15

)

"YEeTBEPTOTO MPOIOPIUOHAIBHOTO OTPE3Ka.
CBOIiCTBa IIEHTPA MACC B TPEYTOJIbHUKE.
[TonoGHBIE TpeyronbHUKU. TpH npu3HaKa
M0100Ms TPEYTOJIbHUKOB.

[TpakTHyeckoe NpUMEHEHUE

[IEPECEKAIOTCS B OJTHOM TOUYKE, U HAXOAUTH CBSA3b C LICHTPOM
Macc, HaXOIUTh OTHOLIEHHUE, B KOTOPOM MEJIUAHBI JAEIIATCS
TOYKOM UX IEPECCUCHHUS.

HaxoauTh moj00HbIE TPEYTOIBHUKN Ha TOTOBBIX YEPTEXKAX C
yKa3zaHHEM COOTBETCTBYIOIUX MPU3HAKOB N0 00Ms1. Perats
3a/layy Ha O0JI00HbBIE TPEYTOJbHUKU C TOMOIIbIO
CaMOCTOSATEIIBHOIO IIOCTPOCHUS UEPTEKEN U HAXO0XKICHUS
MO00HBIX TPEYTOJIbHUKOB.

[IpoBOANUTH 1OKA3aTENBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
rmono6us. Jloka3pIBaTh TpH NMpPU3HAKA MMOA00MS TPEYTOJbHUKOB.
[IprMEHATH OJy4YEHHBIE 3HAHUS [IPU PELLICHUU
FEOMETPUYECKHUX U IMTPAKTUYECKHX 3a/1a4.

3HAKOMUTBHCS C UICTOPUEN pa3BUTHUSI TEOMETPUN




[Inomane.

[TousTre 00 00IIEH TEOPUU TUTOIITAIH.

OBnazieBaTh MEPBUYHBIMU TIPEICTABICHUSIMU 00 001IeH Teopun

SIKmacc,

(OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
COOTHOIIEHUSI MEX/ly CTOPOHAMU B

MPSIMOYTOJIBHBIX TPEYTOJbHHUKAX C yriaamu B 45°
m 45°; 30° u 60°

[PSIMOYTOJIBHOM TPEYTOJIbHUKE.

MccnenoBaTh COOTHOIIEHUSI MEXKAY CTOPOHAMU B
[PSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°; 30°
m 60°.

Vcnonb30Bath (GOpMyIIbI IPUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIS1 HAX0XKJICHUS
COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU (DYHKIUIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

[IpyMeHSTH MOTy4YeHHbIE 3HAHUS U YMEHHUSI IPU PELIeHUH
MPaKTUYECKHUX 3a]ad.

3HAKOMUTBCS C UCTOPUEN pa3BUTHUS TEOMETPUU

IHaxoxnenue DopMyJIbl J1s1 TUIOIIAIA TPEYTOJIbHUKA, rtomaay (Mepsl), popMyITMpPOBaTh CBOKWCTBA TUIOIIA/IH, POIII,
IIANEN (7] rapasiesaorpaMmma. BBISICHATH UX HATJIAIHBIA CMBICIL. OINOP,
TPeyrojJbHUKOB U |[OTHOIICHKE TUIONIaiel TPEYroJIbHUKOB ¢ 00IIMM |[BBIBOAUTH (POPMYJIBI IUIOIIAIN TapauIeIorpaMmMa, InternetUrok.ru,
MHOTOYTOJIBHBIX ~ [OCHOBAaHUEM WJIM OOIIeH BBICOTOH. Bhluncienue (TpeyroyibHuKa, Tpaneuny u3 popMyibl IUIOIAIH Problems.ru
¢duryp. [Inomaan  [rutomaaei ciokHbIX GUTYp Yepe3 pa3OreHNe Ha [IPSMOYTOJIbHUKA (KBaJipaTa).
Mo00HBIX (pUTYp  [4acTH M TOCTPOCHHE. BbIBOIUTH (hOPMYITBI TUIOIIAAH BBITYKIOTO YETHIPEXYyrOIbHUKA
(14 ) [Tnomanu ¢puryp Ha KiIeTyaToi Oymare. Yepe3 IUaroHaly U yroj Mexay HuMu. Haxoauts miomanu
[Tnomanyu monoOHBIX Guryp. Beraucnenue (uryp, n300paxEHHBIX HA KJIeTyaToil Oymare, UCIOIb30BaTh
rionael. 3aaun ¢ MPakKTHUYEeCKUM pa30ueHue Ha YacTu U IOCTPOCHHUE.
coziep;kaHueM. Pemenue 3aau ¢ moMoIbko Pa3bupaTh npuMepbl UCIOIb30BaHUS BCIIOMOTaTeIbHON
METO/1a BCIOMOTaTeIbHOM MIOIAAH [UTOIIA/IN AJIs1 PEIICHUS] TeOMETPUUYECKHIX 3a/1a4.
HaxoauTs miomany nogo0HeIX Guryp. BeraucnsaTs miomanm
Pa3IMYHBIX MHOTOYTOJIbHBIX (PUTYP.
PemaTsh 3a1auu Ha IO/ C IPAKTHYECKUM COJIEp )KaHUEM
Teopema [Iudaropa [Teopema ITudaropa, e€ nokazaTeabCTBO U JlokaspiBaTh Teopemy Iludaropa, ucronb3oBath €€ B SKace,
1 Hadaja npumenenue. O6patHas Teopema I[Tudaropa. MpakTHYeCKUX BeuucieHusax. Gopmynuposars onpenenenus  [POLL,
rpuronomerpuu (10 (OnpeneneHrne TPUTOHOMETPUYECKUX (PYHKIMI — [TPUTOHOMETPUYECKUX (PYHKIHIA ocTporo yria, nposepsats ux  |[GLIMOP,
) OCTPOrO yria, TPUrOHOMETPHUUECKHE KOPPEKTHOCTb. InternetUrok.ru,
COOTHOIIEHUS B MPSAMOYTOJIbHOM TPEYroJbHUKE. [BHIBOJUTH TPUTOHOMETPUUYECKHE COOTHOIICHHUS B Problems.ru

\YTIIBI B
OKPY>KHOCTH.
IBrirncanHbIe U
OITMCaHHbIE
METHIPEX YT OJIbHUKH.
IKacarenbHEBIE K
OKPY>KHOCTH.

BricanHble U IEHTPAIbHBIE YIJIbI, YTOJ MEXIY
KacaTeJIbHOW U XOPAOU. YTIIBI MEXAY XOpAaMu U
CEKYLUMU.

BricanHbIe U ONUCAaHHBIE YETBHIPEX YT OJIBHUKY,
VX TIPU3HAKU U CBOWCTBA.

[IprMeHeHHEe dTUX CBOMCTB IIPYU PELICHUU

reOMCTPUICCKUX 3aaa4.

DOopMynHpOBATH OCHOBHBIE ONPEEIICHMS, CBA3AHHBIC C yIIaMu
B Kpyre (BOUCAHHBINA yroJj, HEHTPAIbHBIA yrom).

HaxoauTh BOUCaHHBIE YIUIBI, ONIMPAIOIIHMECS HA OJHY JIYTY,
BBIYHUCIIATH YIUIBI C TIOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
TEOPEMBI O BIUCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
LIEHTpalabHOM yriie. MccnenoBars, B TOM YUCIE C IIOMOLIBIO

11 (POBBIX PECYPCOB, BIMCAHHBIE U ONMHUCAHHBIE

SIKmacc,

POIII,

®LNOP,
InternetUrok.ru,
Problems.ru




Kacanue B3anmMHOE pacnoniokeHUe ABYX OKPYKHOCTEM.  [METBIPEXYTOJIbHUKH, BBIBOJUTH UX CBOMCTBA M IPU3HAKH.
okpyxkHoctei (13 u)[Kacanme okpyxHOCTEH Mcnonb30BaTh 3T CBOMCTBA M IPU3HAKH MPU PEIICHHUH 3a]1a4
[ToBTOpEHwUE, IloBTOpEHNE OCHOBHBIX ITOHATUH U METOIOB Pemartp 3a1a4u Ha MOBTOPEHUE, HIUTFOCTPUPYIOLIUE CBSI3U AKnacc,
00001IeHue 3HaHU# [KypcoB 7 U § KJ1accoB, 0000IIeHNE 3HAHUN MEXy Pa3IMYHbIMU YaCTSMU Kypca
(4 4)
9 kaacc (He MmeHee 68 u)
Pa3nen (TemMbl) Conep:xkanue Buabl gesiteJIbHOCTH 00y4YaKOIIMXCS JIeKTPOHHbIE
Kypca (4uciao (uudgposbie
4acoB) oOpa3oBaTe/ibHbIE
pecypcsl)
Tpuronomerpusi.  |OmnpeneneHue TpuroHoMerpudecknx GyHkuud  ([@opMynHpoBaTh OnpeaesieHus Tpuronomerpuaeckux ¢ynxmmii [SIKmacc,
TeopeMbl yraoB ot 0° 1o 180°. TYIBIX U IPSMBIX YIJIOB. POIII,
KOCUHYCOB U CHHYC ¥ KOCUHYC IIPSIMOTO TYIIOT'O yIia. BbIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C OLOP,
CHUHYCOB. Teopema kocunycoB. (O600mEHHAs) TEOpeMa  [paluycOM ONMKUCAHHOW OKPYKHOCTH). InternetUrok.ru,
Perienne CHUHYCOB (C paJinyCOM ONKMCAHHON OKPYKHOCTH). [Pemath TpeyroiabHUKU. PemaTe npakTuueckue 3agauu, Problems.ru
TpeyroibHUKOB (16 [HaxoxxaeHue JUIMH CTOPOH U BEIUYHH YIJIOB CBOJSALLMECS K HAX0XKICHUIO Pa3JIMYHBIX JIEMEHTOB
1) TPEYroJIbHUKOB. PopMyia IIomaiu TPEYroJIbHUKA
TPEYTrOJIbHUKA YEPE3 ABE CTOPOHBI U YrOJl MEKIY
HuMU. Dopmyna monaay 4eTbIpEXyrojibHUKa
gepes3 ero AuaroHajlu ¥ yroj MeX1y HUMU
[IpakTHueckoe NpUMEHEHHUE T0Ka3aHHbIX
TEOpPEM
[IpeobpazoBanue  [[loHsATHE O MPe0OpPa30BAHNUU MOAOOUS. OcBanBaTh NOHATHE NTPE0OpPa30BaHUS IOJOOHS. AKnace,
o100us. CoOTBETCTBEHHBIE 371EMEHTHI TOJOOHBIX Guryp. [MccrenoBarh OTHOLIEHUE TUHEHHBIX 37eMeHTOB ¢uryp npu  [POII,
MeTpuueckne TeopeMa 0 IpOU3BEACHUN OTPE3KOB XOP, npeoOpa3oBaHUM 110100US. DLIOP,
cooTHouIeHus B TeopeMa O IPOU3BEIEHNN OTPE3KOB CEeKyIIUX, [HaxoauTs mpumepsl moJo0us B OKpyKarolen InternetUrok.ru,
okpy>kHocTH (10 1) [reopema o kBajpare kacareiabHOH. [IpuMenenne |[neiicTBUTENbHOCTH. BHIBOIUTH METpUYECKHE COOTHOIICHUS Problems.ru
B PEILIEHUU T€OMETPUYECKUX 3a/1a4 MEXKy OTpE3KaMH XOpH, CEKYIIUX U KacaTeIbHBIX C
MCIIOJIb30BAHMUEM BIIMCAHHBIX YIJIOB M MOJIOOHBIX
TPEYTOJIbHUKOB.
PemaTte reomeTpuueckye 3a1a4u U 3a1a4d U3 pealbHON KU3HU
C MCIIOJIb30BaHUEM MOJOOHBIX TPEYTOJBbHUKOB.
Bextopsi(12 1) OnpeneneHne BEKTOPOB, CJIOKEHUE U Pa3HOCTh  [MICroabp30BaTh BEKTOPHI KaK HAIIPABJIEHHBIE OTPE3KH, SIKnace,
BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. rccieIoBaTh reoMeTpruueckuil (nmepemenienue) u pusnueckuin PO,
DU3NYECKUI U TEOMETPUUYECKUI CMBICI (cra) CMBICIIBI BEKTOPOB. 3HATH OINPEICTICHHS CYMMBI U DLNOP,
BEKTOPOB. Pa3ioxeHne BekTopa 1o 1Bym Pa3HOCTH BEKTOPOB, YMHOXXECHHS BEKTOpa Ha YUCIIO, InternetUrok.ru,
HEKOJUIMHEapHbIM BeKkTopaM. KoopanHatel MCCIIeI0BaTh TEOMETPUYECKUI U (pU3HYecKuil CMBICIBI 9THX  [Problems.ru




BEKTOPA.
CKkansipHOE TPOU3BEACHUE BEKTOPOB, €TO
MPUMEHEHHE JJIs1 HAXOXKICHUS JIMH U YTJIOB.
Perrenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB.
[TprMeHeHne BEKTOPOB ISl PELICHUS 3a1a4
KHHEMATUKH U MEXaHHUKH

onepanuii. Pemarte reomeTpuyeckue 3a1a4n ¢ KCIOJIb30BaHUEM
BEKTOPOB. PackiiaibiBaTh BEKTOP 1O JIBYM HEKOJIJTMHEAPHBIM
BekTOpaM. Vcronp30BaTh CKaIsIpPHOE MTPOU3BEICHUE BEKTOPOB,
BBLIBOJUTH €I'0 OCHOBHBIE CBOMCTBA.

Boruuciaste cymMmy, pa3HOCTb U CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpAMHATAX. [ [pUMEHSATH CKalIIpHOE
HpOI/ISBCI[eHI/Ie JJIA HAXOXKIACHUA JJIUH U yFJIOB

/lexapToBbI JlexapTOBbI KOOPIMHATHI TOUEK HA IUIOCKOCTH.  [(OCBauMBaTh NOHITHE MPSAMOYTOJIBHOM CUCTEMbI KOOPIANHAT, AKnacce,
KOOpJMHATHI Ha 'YpaBHeHHE NPAMOK. YTIIOBOM KOAPGUIIMEHT,  |1eKapTOBBIX KOOPAMHAT TOUYKH. POIII,
MI0CKOCTH (9 1) TAHT'€HC yTJIa HAaKJIOHA, IapaJuIeJIbHbIE U BbIBOIUTH ypaBHEHUE NIPSIMOM U OKPYKHOCTU. Bb1iensaTe DIIOP,
[epIeHIUKYISIPHBIE TTPSIMBIE. MOJIHBIM KBaJApaT ISl HAXO0XKACHUS LIEHTpa U paauyca InternetUrok.ru,
YpaBHEeHHE OKpY)HOCTH. HaxoxkmeHue OKPYXKHOCTH TI0 €€ YpaBHCHHIO. Problems.ru
KOOPAMHAT TOYEK MEPECEUCHHs] OKPYKHOCTH U |[Peliarh 3a1aun Ha HaX0K/AEHUE TOUYEK NIEPECEUCHHUS] IPAMBIX 1
[IPSIMOM. OKPY’KHOCTEH C IIOMOIIBIO METOJa KOOpAMHAT. Mcronb30BaTh
Metoa KOOpAUHAT NpPU PELICHUN CBOICTBa yriaoBoro kodgduiimeHTa npsMoil npu perneHnu
FEOMETPUYECKHX 3a/1a4. 3ajad, Ui OIPENEIICHUs PAaCIOJIOKEHUS IIPSIMOM.
M crons30BaHre METOAa KOOPJIMHAT B [IpuMeHATh KOOPAMHATHI [IPU PELLIEHUH T€OMETPUUECKUX U
MMPAKTUYECKUX 3a/1a4ax [IPaKTUYECKMX 3314, U1 IOCTPOEHUsI MAaTEMATHYECKUX
MoJIeIei peallbHbIX 3a/1a4 («METO KOOPIUHATY).
[Tosib30BaThCs ISl TOCTPOSHMSI U UCCIIETOBaHUM IU(PPOBBIMU
ecypcamu. 3HAKOMHUTbBCSI C UCTOPUEN pa3BUTHsI TEOMETPHUH
[IpaBuibHBIE [IpaBUIIbHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE UX |(DOpPMYIMpOBaTh ONpEEIICHUE IPABMIBHBIX MHOTOYr0JIbHUKOB,FIKnacc,
MHOTOYT'OJIbHUKH. [PIIEMEHTOB. YHUCIIO U U JUIMHA OKPY>KHOCTH. HaXOAWUTh UX 2JIEMEHTHI. [101630BaThCS MOHATUEM JITMHBI PO,
JImmHa okpyxHOcTH [[InnHa nyru okpykHOCTH. PaguanHas mepa yria. |OKpyKHOCTH, BBEIEHHBIM C TIOMOIILIO MPaBUIIbHBIX DIINOP,
1 ruTomaap kpyra. [[Imomanes Kpyra u ero 3JIeMEHTOB (CeKTopa U MHOTOYT'OJIbHUKOB, OIIPENENSTh YUCIIO IH, JUINHY IyTU U InternetUrok.ru,
Brrauciaenue cerMeHTa). Boruncnenue miomaneit puryp, paguaHHYIO Mepy yria. Problems.ru
rutommazei (8 u) BKJIFOYAIOIIUX JIEMEHTHI KpyTa [IpoBoaUTH MEpexo OT paAaHHON MEPHI yIila K IPagyCHOM U
Hao00poT. OnpeaensaTh MWIOMaas Kpyra.
BoiBoauTh hopMyIbl (B rpa yCHON U paJiiaHHON Mepe) s
JUTVH JIyT, IJI0IAEH CEKTOPOB U CETMEHTOB.
BoraucnsaTe 1uiomany Guryp, BKIFOUYAIOIUX dJIEMEHTHI
OKPYXKHOCTH (KpyTa).
Haxoauts miomnaam B 3aadax peajlbHON KU3HU
JIBrKEHUS [ToHsITHE O IBUYKEHHUH TUIOCKOCTH. Pa3oupars mpuMepsl, WIUTIOCTPUPYIOMINE MOHATHA aBkKeHus, [Kmacc,
MI0cKoCTH (6 u) [TapajutenpHBIN IEPEHOC, TOBOPOT U CUMMETPHSL. [IEHTPOB U OCEU CUMMETPHH. PO,
OcH ¥ IEHTPBI CHMMETPHUH. DopMyJIUPOBATH OMPEACIICHUS MAPATIIETBLHOIO MEPEHOCa, DINOP,
[Ipocrelilrie NpUMEHEHHS B PELIEHUH 3a]1a4 [MOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAUTH UX CBOKCTBA, InternetUrok.ru,
HAXOJUTH HEMTOJABUKHBIE TOUKH. Problems.ru




HaxoauTh HEHTPHI M OCH CHUMMETPHUH TPOCTEUITNX UTYP.
[TpumeHATHh mapauieIbHbIA NEPEHOC U CUMMETPHIO TPH
[PEILIEHNU T€OMETPUYECKUX 3a/1ad (pa30upaTh IPUMEpHI).
Mcnonb30Bath Ui MOCTPOCHUS U UCCIIEJOBaHUM LU(pOBBIE

pecypcsl

[IoBTOpeHUE
000011IcHHE,
CHCTEMAaTH3alIHs
BHAHMI

(7 4)

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
KypcoB 7 - 9 kimaccoB, 00001IeHUE U
cucreMarusanus 3HaHui. [Ipocreimme
reoMeTpuyeckre GUrypsl U UX CBOMCTBA.
N3mepeHne reoMeTpruueCKuX BEJIMYHH.
Tpeyronsuuku. [lapannensubie
MepHeHIUKYISIPHBIC TIPSIMBIE.

OKpY>KHOCTb U KpYT.

['eomeTpruyEeCKHE TOCTPOCHHUS. YTIIbI B
OKPY>KHOCTH. BIricaHHbI€ U ONIMCaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.
YeThlpEXyroJbHUKH. BrincanHble U ONMCaHHbIE
YETHIPEXYTOJIbHUKHU.

Teopema [Tudaropa n Hauana TPUrOHOMETPHH.
Perrenre 00mMUX TPEYrOIbHUKOB.

[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
[TpeoOpazoBaHus TUIOCKOCTHU. [IBHKEHUS.
[Tomo6ue. Cummerpus. [Inomans. Beraucnenue
romasei. [lnomann nogoOHbIX Guryp.
/lexapTOBBI KOOPAMHATHI HA MJIOCKOCTH.

BekTopbl HA MJIOCKOCTH.

OmnepupoBath MOHATUAME: (PUTypa, TOUKA, TPSIMAasi, YrOJI,
MHOTOYTOJIbHUK, pAaBHOOEIPEHHBIH U paBHOCTOPOHHUM
TPEYTrOJIbHUKH, IPSIMOYTOJIbHBIM TPEYrOJIbHUK, MEINAHA,
OHCCeKTpUca U BBICOTA TPEYTOJIbHUKA, TapajuIeorpamMmm, poMo,
MPSIMOYTOJIbHUK, KBaJpaT, TPANELHs; OKPY>KHOCTb,
KacaTeJbHasl; paBEHCTBO U N0Jj00Ke (HUryp, TpeyroabHUKOB;
[apajuleIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXAY
[PSIMBIMH, CAMMETPHSI OTHOCUTEJILHO TOYKH U IIPSIMOM; JUINHA,
PACCTOSIHUE, BEJIMYMHA YIJIa, IUIOLaab, [IEPUMETP.
Vcrnonb30BaTh GOpMYIIbL: IEPUMETPA U TUIOLIAAN
MHOTOYT'OJIbHUKOB, JIJTMHBI OKPY>KHOCTH U IIJIOLIAAN KpYra,
00bEMa IPSMOYTOJIBHOTO MapasliesIenuesa.

OnepupoBarh NOHATUAMU: PSIMOYIOJIbHAS CUCTEMA
KOOpAMHAT, BEKTOP; UCII0JIb30BATh 9T IMOHATHUS U1
MpeICTaBICHMS JaHHBIX U PEIICHUs 3a/1a4, B TOM YUCIIE U3
NPyrux y4yeOHBIX MpeaMeToB. PemmaTh 3a1aun Ha MOBTOPEHUE
OCHOBHBIX OHSTUMN, WIIJTIOCTPALIMIO CBSI3€H MEXKITY
Pa3IMYHBIMH YacTSIMH Kypca.

Bo16upaTh METOJ 17151 pEeLICHUS 3a1a4U.

Pemats 3a1aun U3 NOBCETHEBHOM JKHU3HHU.

SIKnacc,

POIII,

®LHOP,
InternetUrok.ru,
Problems.ru

BHGCL MMPEACTaBJICHBI 3JICMCHTBI COACPIKAHUA KYpCa, U3YUABIINECCA B 5-8 —x kjaccax u Tpe6y101une IMOBTOPCHMN, O606H.I€HI/I}I n CUCTEMATHU3alluu.
O6paHIaTBC$I K 3TOMY MaT€puajly MOXXHO B BHJIC AKIICHTA Ha 3aBCPHIAIOMICM JTall€ M3YUCHUSA KypcCa 9 xiacca nnm pacnpeaciiaTb Mo COOTBETCTBYIOIIHUM

TCMAaTUYCCKUM pa3aciiaM, U3y4aCMbIM B TCUCHHUC y‘-IC6H01"O roaa.

[TIpu pa3paborke pabouell mporpaMmbl B TEMaTHUECKOM IUJIAHUPOBAHUHM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJI30BAHUS DJIEKTPOHHBIX
(un¢poBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISAIOMIUXCS y4eOHO-METOAMUECKUMH MaTepuaiaMu (MyJIbTUMEIUITHbIE TPOTPaMMBI, 3JIEKTPOHHBIE YUEOHUKH U
3a/la4yHUKHU, JJIEKTPOHHbIE OWOJIMOTEKH, BHUPTYyaJbHBIE JAOOPATOPUM, WIPOBHIE NPOrpPaMMBbl, KOJUIEKIUH LU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCIIOJIb3YeMbl MU Il 0OyUeHHs M BOCIIMTaHUS pa3IMYHBIX TPYII MOJIb30BaTelNel, MpeICTaBIeHHBIMU B 3JIEKTPOHHOM (LIU(GPOBOM) BUJIE U PEATU3YIOIIUMU

nunaktrudeckue Bo3mokHoctu UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHMH.




IIpumepHas paGovasi nporpamMma y4e0HOro Kypca « BeposiTHOCTb M CTATHCTHKA».
7-9 knaccbl
Ienn u3ydyenus: yaeOHOro Kypca

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTb U CTATHCTHUKA NMPUOOPETAIOT BCE OOJBIIYIO
3HAYMMOCTb, KaK C TOYKM 3PEHHUS MPAKTUUYECKUX TMPHIOKEHHH, TaK M WX POJIH B OOpa30BaHUH,
HEOOXOUMOM Ka)KJJIOMYy uesoBeKy. Bospacraer uymcno npodeccuid, mpu OBIAJCHUH KOTOPBHIMU
TpeOyeTcst xopoiast 6a30Bast MOATOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKH, TaKasi MOATOTOBKA
BayKHA VIS POJIOJKEHUSI 00pa30BaHUsI U JUI YCIICITHOM MpodeccnoHanbHOM Kapbephl.

Kaxxaplii yesnoBek MOCTOSHHO IPUHUMAET PELIECHUS HA OCHOBE UMEIOLINXCS Y HETO JAHHBIX.
A s 000CHOBaHHOT'O MPHUHSTHS PEIIEHUS B YCIOBHUSX HENOCTAaTKa WM M30bITKa MHGpOpMAIUU
HEOOXOMMO B TOM YHCJIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE W CTAaTHCTUYECKOE
MBIIUICHHUE.

HMIMeHHO T1O03TOMY OCTpO BCTajla HEOOXOAMMOCTb C(OPMHPOBATH Yy OOYYAIOLIUXCS
(GyHKIIMOHAIBHYIO TPAMOTHOCTH, BKIIFOUAIOLIYIO B ce0s1 B Ka4eCTBE HEOTHEMIIEMOM COCTABIIAIOIIEH
YMEHUE BOCIPHUHUMATh W KPUTHYECKH aHAIM3UPOBATh WH(POPMALNIO, TPEICTABICHHYIO B
pa3iauuHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX pEalbHBIX IMPOIECCOB U
3aBUCHUMOCTEHN, MPOU3BOAUTH MPOCTEHUIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
NpUHLIMIIAMU cOOpa, aHallM3a W MPEACTAaBICHUS JaHHBIX U3 pa3iHuHbIX cdep >KU3HU oOlIecTBa U
rocygapcrBa ImpuoOmaer oOydalmmxcs K OOIIECTBEHHBIM HHTEepecaM. VI3ydyeHne OCHOB
KOMOMHATOPUKHU Pa3BUBACT HABBIKM OpPraHu3aluu nepedopa v mojacyéra yucia BapuaHTOB, B TOM
yKclie, B IPUKJIAJIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBaMHU Te€Opuu rpadoB co31aéT MaTeMaTU4eCKUil
dbyHnameHT ans GopMUPOBaAHMS KOMIIETEHUIUN B 00J1aCTH HHPOPMATUKU U TU(POBBIX TEXHOIOTUH.
[ToMumo 3TOrO, NMPH MU3IYYCHHH CTATUCTUKA M BEPOSTHOCTH OOOTAIIAIOTCS IPEICTABICHHUS
yyalmxcs 0 COBpEMEHHOM KapTHHE MUPa U METO/IaX €ro UCCleJOBaHus, popMHUpyeTCs MOHUMaHUE
pOJIM CTaTUCTHKU KaK MCTOYHUKA COLMAIbHO 3HAUMMOM MH(OpPMAaLMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTrBercTBMM ¢ [aHHBIMHM ILENSMH B CTPYKType MporpamMMmbl Yy4eOHOro Kypca
«BeposATHOCTD M CTAaTUCTHKAa» OCHOBHOM IIKOJIBI BBIJEJIEHBI CIEAYIOIINE COJEP/KATEIbHO-
MeToaudeckue JuHUM: «lIpencTaBieHne NaHHBIX M oNMcaTeldbHas CTaTUCTHKAY; «BeposTHOCTHY;
«DneMeHTbl KOMOMHATOPHKNY, «BBeeHne B Teopuio rpadoBy.

Conepxanune nuHun «lIpencraBneHre NaHHBIX W OINUCATENIbHAs CTATUCTHKA» CIIY)KUT
OCHOBOH Ui ()OPMHPOBAHUS HABBIKOB pabOThl ¢ MH(OpMAIMel: OT YTeHUs U HMHTEpIpeTaluu
uH(popMalnu, NPeJCTaBIEHHON B Ta0iMIIaX, Ha Juarpammax U rpadukax 1o coopa, npeacTaBiaeHus
Y aHalIM3a JaHHbBIX C MCIOJIb30BAHUEM CTAaTHCTUYECKUX XAPAKTEPUCTUK CPEAHUX M PacCEUBAHUS.
Paboras ¢ nanHpIMH, OOyYarOIIUeCs y4aTcs CUUThIBaTh U MHTEPIPETUPOBATH JAHHbIE, BBIIBUTaTh,
apryMEHTUPOBAaTh W KPUTHKOBATh MPOCTEHIIME THIOTE3bl, pPa3MBIIUIATh HaJ (aKTopamu,
BBI3bIBAIOIIMMH M3MEHYMBOCTh, W OIICHUBATh MX BIMSHHUE HAa pacCMaTpUBAE€Mble BEIMYUHBI U
IIPOLIECCHI.

WHTYyWTMBHOE  MpeACTaBIE€HWE O  CIy4YalHOM  W3MEHYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTEN M TEHJEHIMI CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM AJIi M3y4EHHUS TEOpUU
BEpOATHOCTEH. boubllioe 3HaueHWe 3/1eCh UMEIOT MPAKTUYECKUE 3a/1aHus, B YACTHOCTHU OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMH.

[TonsiTe BEpOATHOCTH BBOJMTCS Kak Mepa MpaBionoAoOus ciaydaitHoro coObitus. Ilpu
U3y4eHHH Kypca oOydyaromuecsi 3HAKOMATCS C MPOCTEWIIMMHU METOAAMU  BBIYMCICHHS
BEPOATHOCTEH B CIy4yallHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU HMCXOJIaMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh U peIIaTh Oosiee CIIOKHBIE 3ajauu. B kypc
BXOJIAT HauaJbHbIE IPECTABICHUS O CTy4YalHBIX BEIMUMHAX U UX YUCIIOBBIX XapaKTepPUCTHUKAX.

Taxoke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYUAIOIIMXCSl ¢ MHOKECTBAMHU
U OCHOBHBIMH OIEpalMsIMHU HaJl MHOKECTBAMH, PacCMaTPUBAIOTCS MHpPUMEPbl MPUMEHEHUS IS
pelIeHus 3ajad, a TakKe MCIOJIBb30BaHUs B JPYTHX MaTeMaTHYeCKHUX Kypcax M y4eOHBIX
npeaMerax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7 - 9 knaccax uzydaercs Kypc «BepoSATHOCTh M CTaTUCTHKA», B KOTOPBIN BXOJSAT Pa3Ieiibl:
«IIpencraBieHue [aHHBIX M  ONMCAaTENbHAs CTAaTUCTUKa»;, «BeposaTHOCTBY; «OJIEMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teoputo rpadosy.

Ha u3y4enune nanHoro Kypca oTBOJUT | y4eOHBIH yac B HEETIO B TEUEHUE KAXKIOTO TO/1a



o0yuenus, Bcero 102 yueOHbBIX Haca.
Conep:kanue y4eOHOro Kypca (1o rogam o0y4eHus)
7 kyacc
[IpencraBienue NaHHBIX B BHJE TaONML, AMarpamm, rpaukoB. 3anojHEHHWE TaOJull, YTCHHE U
MOCTPOCHHE JuarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KpYyroBbiX). UTeHHe rpauKoB peabHBIX
nporeccoB. V3pnedenue uudopManuy U3 auarpaMm M Tabul], UCIOJIb30BAHUE M MHTEpIIpETaIHs
JTAaHHBIX.
OmnucarenbHas CTaTHCTUKA: cpenHee apudmMeTHueckoe, MeauaHa, pa3Mmax, HauOojbliee U
HauMEHbIlIee 3HaYEHUs] HA0Opa YUCIIOBBIX TaHHBIX. [IpuMepsl cilydaliHON U3MEHUYUBOCTH.
Cry4aifHpI OKCIIEpUMEHT (OMBIT) W ciaydailHoe coObiTHe. BepostHocTs W dacroTta. Pomb
MaJIOBEPOATHBIX M TPAKTHUYECKH TOCTOBEPHBIX COOBITHH B IMpHpoje W B oOmecTBe. MoHETa H
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.
I'pad, Bepmmna, pebpo. Crenenp BepmiuHbl. Yucimo pédep M cymMmapHas CTENEHb BEPIIUH.
[IpencraBnenue o cBsi3nocT rpada. Lenn u nuknel. [Tyt B rpadax. O6xox rpada (3iy1epoB myTh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4d ¢ moMoIbio rpagos..
8 kiacc
[IpencraBienne qaHHBIX B BUJE TaOMHIl, nuarpamm, rpadukoB. MHOXECTBO, 2JIEMEHT MHOXKECTBA,
noaMHoXkecTBo. Omnepanuy HajJ MHOXECTBaMHU: OObEAMHEHHUE, IlepeceyeHHe, JOMOIHEHUE.
CaolicTBa onepauuii HajJi MHOXKECTBaAMH: [I€PEMECTUTEIBLHOE, COUETATENbHOE, PACIPEACIUTEIBHOE,
BKJIIOUYEHUs. Mcnonb3oBaHue rpaduueckoro MpeAcTaBI€HUs MHOXKECTB JUIsl OMMCAaHUS peallbHbIX
IIPOLIECCOB U SIBJIEHUM, IPH PELICHUU 3a]1a4.
N3mepenue paccenBaHus AaHHBIX. Jlucmepcust M cTaHAApTHOE OTKIOHEHHME YHMCIOBBIX HAOOPOB.
Jnarpamma paccenBaHusl.
OneMeHTapHble COOBITUS ciay4aiHOro omneita. CiydaiiHele coObiTHA. BeposTtHocTH COOBITHH.
OnpIThl ¢ PaBHOBO3MOKHBIMM 3JIEMEHTapHBIMU cOObITHsIMH. Ciy4ailHblii BbIOOp. CBSI3b MEXITY
MaJIOBEPOSITHBIMU U NMPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIECTBE U HAYKe.
JepeBo. CBolCTBa €pEBbEB: €IMHCTBEHHOCTh IyTH, CYIIECTBOBAaHUE BHUCAYEH BEpILINHBI, CBA3b
MEXIy YHCIOM BEpUIMH M uucioMm pédep. [IpaBuno ymHoxeHus. Pemienue 3agay ¢ MoMOIIbIO
rpadoB. IlpotuBononoxHsie coObiTus. Junarpamma Oinepa. OObeAMHEHHE M IEepeceueHue
coObITuil. HecoBmecTHble coObITHs. DOpMyIia CI0XKEHNUS BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
[TpaBuiio ymHokeHusi. HesaBucumbie coObiTus. IlpencraBienue skcrepuMeHTa B BHJIE J€peEBa.
Pemenne 3ama4 Ha HaXOXJAEHHWE BEPOSATHOCTEH C MOMOIIBIO JIepEBa CIy4allHOTO JKCIIEPUMEHTA,
quarpamm Jiiepa.
9 kacc
[IpencraBieHue NaHHBIX B BUAE TaOIMI, AUarpaMM, rpaukoB, HHTEpIpeTalus JaHHBIX. YTeHue u
HOCTpOeHHE TaOJIUIL, TUarpaMM, rpauKoB MO peasbHBIM JaHHBIM.
[TepecranoBku u Qaxropuan. Coueranuss u yucio couyeraHuid. TpeyronpHuk Ilackans. Pemenue
3aJa4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.
['eomeTpuueckas BeposiTHOCTh. CiydaliHbI BEIOOP TOYKH M3 (QUIyphl Ha MJIOCKOCTH, U3 OTpE3Ka U
U3 yT'M OKPY’KHOCTH.
Ucneitanue. Ycnex u Heynada. Cepusi ucnblTaHuM A0 mnepBoro ycmexa. Cepusi MCHBITaHUMN
Bepuynnu. BepositHOoCcTH cOObITHIA B cepuM UcTbITaHU bepHyIm.
CrnyuaiiHas BeTMUMHA U pacIpeielieHne BeposiTHocTel. MaTemaTuyeckoe oKuJaHue U JUCTIePCHsl.
[Tpumeppl MaTeMaTUYECKOTO OKUIAHMSI KaK TEOPETUUYECKOTO CPEJHEr0 3HAUEHUS BEJIUYMHBI.
MaremMaTnyeckoe 0KHIaHUE U JUCIIEPCHUS CIIy4alHOM BEITMYHUHBI
«YUCJIO YCIIEXOB B CEPUM UCTIBITAHUNA bepHymnm».
[Tonsitie o 3akoHe OONBIIMX 4YHCeNl. l3MmepeHue BEpOATHOCTEW C TMOMOINBI 4YacToT. Pomb u
3HaYeHHE 3aKOHA OOJIBIINX YHCE B IPUPOJE U OOIIECTBE.
IlnanupyemMble npeaMeTHbIE Pe3yJbTAThl 0CBOCHHS IPUMEPHOIi padoueil mporpaMMbl Kypca
(o rogam oGyveHust)

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUA Kypca «BeposSTHOCTh M CTaTUCTUKA» B 7-9 Kiaccax
XapaKTEpU3YIOTCS CIEAYIOINUMU YMEHUSAMH.
7 KJjacc

YurtaTh MHPOpPMALMIO, NPEJCTABICHHYIO B TaliMIax, Ha JguarpaMmax; MpeACTaBIATh
JaHHBIE B BHUJIE TaONUIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTONOYATBIE) W KPYrOBBHIE) IO
MaCcCUBaM 3HAYCHUM.



OnucelBaTh ¥ HHTEPIPETHUPOBATh pEAJIbHBIE YHCIOBBIE JaHHBIE, IPEICTABICHHBIE B
TabnuIax, Ha quarpaMmax, rpadukax.

Hcnonp30BaTh [ ONUCAHUS JIaHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU: CpeaHeEe
apupMeTHuecKoe, MeuaHa, HauboJblllee U HaMMEHbIIIee 3HaUeHUs, pa3Max.

Hmetp mpejacTaBieHHE O CIyYailHOH H3MEHYMBOCTH Ha INpUMepax ILeH, (U3NIECKUX
BEJIMYMH, aHTPOIIOMETPUYECKUX TaHHBIX; UMETh IIPEICTABICHUE O CTATUCTUYECKON YCTONYMBOCTH.
8 Kiacc

N3Bnekats 1 npeoOpa3oBbIBaTh HHGOPMALKIO, IPEACTABIECHHYIO B BUJIE TaOJIUL, TUarpaMm,
rpaduKOB; MPEACTABIATH JaHHBIC B BHJIE TAOJIHUL, TUarpaMM, rpadukos.

OnucelBaTh JaHHBIE C IIOMOILBIO CTATUCTUYECKUX IOKA3aTENeH: CPEIHUX 3HAYCHHUH U Mep
pacceuBaHusl (pa3max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxonnTh 4acTOThI YMCIOBBIX 3HAYEHUH U YaCTOThI COOBITUH, B TOM UHUCIIE 110 pe3yJbTaTaM
WU3MEPEHUI U HAOIIIOICHUH.

HaxonuTh BEpOATHOCTH CllydaliHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTU 3JIEMEHTapHBIX
COOBITHI1, B TOM YHCIIE B OINBITaXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSIMH.

Hcnonb3oBate rpapuueckue MOJEIH: JAEPEBO CIyYalHOIO SKCHEPUMEHTa, JHarpaMMbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBaTb MNOHATHSAMH: MHOXECTBO, IIOJMHOXECTBO; BBIIOJIHATh OIEPALlMA  Haj
MHO’KECTBaMU: OOBEAMHEHUE, IEPEeCceuyeHUe, AOINOJIHEHUE; NEPEUYUCIATh JIEMEHThl MHOXXECTB;
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp30BaTe Tpauueckoe NpPEACTABICHHE MHOXKECTB W CBSI3€H MEXKAY HHUMH IS
OIKCaHMs ITPOLIECCOB U SIBIICHUI, B TOM YMCJIE [IPH PELLICHUH 3a]a4 U3 APYTrUX y4eOHBIX IPEAMETOB
U KypCOB.

9 knacc

W3Bnekats 1 peoOpa3oBbIBaTh HH(POPMAIHIO, TIPEACTABICHHYIO B PA3JIMYHBIX HCTOYHHKAX
B BUjie TaOJIM1L, AMarpamm, rpauKoB; MPeJICTaBIATh JaHHbIE B BUJIE TaOJIUL], JMarpaMm, rpauKoB.

Pematps 3amaun opraHM30BaHHBIM I1€PEOOPOM BapUAHTOB, a TAKXKE€ C MCIOJIb30BAaHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTHKHU JJI MAaCCUBOB UYHCJIOBBIX JIaHHBIX, B TOM
quCJIe CPEAHUE 3HAUEHUSI U MEPBI pacCEUBaHUS.

HaxoauTh 4acTOThI 3HaUEHUH U YaCTOTHI COOBITHUS, B TOM YHCJIE MOJIb3YSICh pe3yJIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

HaxoauTh BeposSTHOCTHU CllydallHbIX COOBITHI B U3yYEHHBIX ONBITAX, B TOM YHUCIIE B OMbITAX
C PaBHOBO3MO’KHBIMH 3JIEMEHTapPHBIMU COOBITUSIMH, B CEpUSAX UCIBITAHUHN /10 IEPBOTO ycIiexa, B
cepusix ucnblTaHni bepHyun.

HmeTs npeacTaBiieHnE O CIIy4aliHON BEIMUUHE U O PACIIPENETICHUN BEPOSITHOCTEM.

HmeTs mpencTaBieHrne O 3aKOHE OONBIIMX YUCEN KaK O IMPOSIBIEHWU 3aKOHOMEPHOCTH B
cilydyaifHON M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.



TemaTu4eckoe nuIaHNpPoOBaHUe y4eOHOro Kypca (1o rogam o0y4eHust)
7 knacc (He MeHee 34 1)

CcyMMapHas ctenenb BepiuH. Lens u nukin. [1yts

OpUEHTUPOBaHHBIN Tpad. PemaTs 3a1aun Ha TOMCK CyMMBI

Pa3nen (TemMbl) Conep:xkanue Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS JIeKTPOHHbBbIE
(4ucJ10 4YacoB) (uudposbie
o0pasoBare/ibHbIE
pecypchbl)
[IpencraBienue [IpencraBieHue faHHBIX B TaOaUIax. OcBauBath COCOOBI IIPEACTABICHUs CTATUCTHUECKUX AaHHBIX U [SIKiacc,
TaHHBIX [TpakTHyecKre BEIYUCICHUS 110 TAOINIHBIM YHCIIOBBIX MAaCCHBOB C MTOMOIIBIO TAOJHII U AUATPaAMM C PO,
(7 9) MaHHbIM. 3BedeHne n HHTEpHpeTanus MCIIOJIb30BAHUEM aKTYaJbHbIX U BAKHBIX JJAHHBIX DIOP,
TaOMMUHBIX TaHHBIX. [IpakTHdeckas padora (memorpaduueckue JaHHbIC, TPOU3BOCTBO MPOMBINUICHHOK n  |InternetUrok.ru,
«Tabmuupb». I'paduueckoe npeacrapienue CEeNIbCKOXO035CTBEHHON MPOAYKIMH, OOIIECTBEHHbIE U Problems.ru
TaHHBIX B BUJI€ KPYTOBBIX, CTOJIOMKOBBIX [IPUPOJIHBIE SBJICHUS).
(cronbuareix) AuarpamMm. YreHue u nmoctpoeHue |M3ydatb MeTO/AbI pabOThI ¢ TAOMUYHBIMU U TpapUUIECKUMHU
muarpamm. [Ipumeps! nemorpaduyeckux NPECTAaBICHUSMH TaHHBIX C TIOMOIIBIO IIU(PPOBBIX PECYPCOB B
nuarpamm. [IpakTuueckas pabota «/{uarpaMmbl» [X0/1€ IpakTHYECKUX padoT
OmnucarenbHa s Yucnossle HaOopel. CpenHee apudmernueckoe.  |[OcBanBaTh MOHATHS: YMCIOBOI HAOOP, Mepa LIEHTPAIbHON AKnacc,
cratuctuka (8§ u)  [Meauana yucioBOro Habopa. Y CTOMYHUBOCTh TeHJICHIIUM (Mepa IIEHTpa), B TOM YUCJIE Cpe/iHEee POILI,
MEIUAHBI. apupMeTHUecKoe, MeJUaHa. DIIIOP,
[IpakTuueckas pabora «CpenHue 3HaUCHUS. OnuceIBaTh CTATUCTUYECKHE JAHHBIE C IOMOIIBIO CPETHETO InternetUrok.ru,
HanOonbIiee 1 HaUMEHbIIIee 3HAYSHUsI YUCIOBOTO [ApH(PMETHYECKOTO U MeIMaHbl. PemmaTs 3a1aun. Problems.ru
Habopa. M3y4yaTh CBOMCTBA CPEIHUX, B TOM YHCJIE C IOMOIIBIO HU(POBBIX
Pa3max [PECYPCOB, B XOJI€ TPAKTUYECKUX PadoOT.
OcBauBaTh NOHATHA: HauOOJIbIlIEE U HAMMEHbIIEE 3HAUECHUS
YKMCIIOBOTO MAaCcCHBA, pa3Max.
Pemrate 3a1aun Ha BEIOOP crioco0a onmucaHus JaHHBIX B
COOTBETCTBUH C IPUPOAOH JNAHHBIX U LEJISIMHU UCCIECIOBAHUS
CiryqaitHast CrnyuaiiHas u3MeHYMBOCTh (puMepbl). Yactora  |[OcBauBaTh MOHATHUS: YaCTOTa 3HAUEHUH B MacCHUBE JIaHHBIX, SAKnace,
M3MEHYMBOCTD 3HAUEHUI B MacCHBE JaHHBIX. [ pynnupoBka. PYIIUPOBKA JaHHBIX, TUCTOIpaMMa. PO,
(6 1) [ cTorpamMmmsl. CTpoUTh U aHAJIM3UPOBATh TUCTOIPAMMBI, TOA0UPATH DIHOP,
[TpakTuueckas pabota «CiydaiiHas MOJIXOASIINH mar rpynnupoBKu. OcBauBaTh rpadudyeckue InternetUrok.ru,
M3MEHYUBOCTbH) MpeICTaBICHUs PAa3HBIX BUIOB CIIyYailHOM M3MEHYMBOCTH, B TOM [Problems.ru
qHCIIe ¢ TOMOIIBIO IIM(PPOBBIX PECYPCOB, B X0/1€ MPAKTUYECKOM
[paboThI
Bgenenue B Teopuro|['pad, BepirHa, pedpo. OcBauBath NOHATHS: rpad, BepiunHa rpada, pedpo rpada, AKnacc,
rpadoB [IpencraBnenue 3a1a4n ¢ MOMOIIBIO rpada. cTerneHb (BaJICHTHOCTh BEPILIUHBI), IETTh W ITHKI. PO,
(4 1) CreneHb (BaJIGHTHOCTb) BepuIHHbIL. Yucno pédep u|OcBanBaTh NOHATHS: TYTh B rpade, 3iinepos nyts, 06xox rpada, (GLIOP,

InternetUrok.ru,




B rpade. [IpencraBnenue o cBA3HOCTH rpada.

OpPUEHTHPOBAaHHBIX Ipadax

O6xox rpada (sinepoB myTh). [IpencraBnenue 06

cTeneHei BepiuH rpada, Ha mouck 0oxoxaa rpada, Ha TTOUCK
MyTel B OpHEHTHPOBAHHBIX rpadax.

OcBanBaTh CIOCOOBI PEACTABICHHUS 3aa4d U3 Kypca anreOpsl,
reOMETPUH, TEOPUHU BEPOSTHOCTEH, APYTUX MPEIMETOB C
MOMOIIBIO TpadoB (KapThl, CXEMBI, SJIEKTPHUUECKHE IIEIH,
(yHKIIMOHAJIbHBIE COOTBETCTBHUS) Ha ITPUMeEpax

Problems.ru

BeposTtHOCTh 1 CIlyqaifHBIN OTIBIT U CITy4ailHOE COOBITHE. OcBanBaTh OHATHS: CIy4alHBIN OIBIT U Cly4aiiHoe coobiThe, |[SIKiacc,
JacToTa BeposiTHOCTB ¥ yacToTa coObIThs. Poib MaJOBEPOSITHOE M MPAKTUYCCKHU JIOCTOBEPHOE COOBITHE. POILI,
CIIy4aitHOTO MaJIOBEPOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX M3y4yaTh 3HAUMMOCTb MAJIOBEPOSITHBIX COOBITUI B IPUPOJIE U DIOP,
COOBITHS cOOBITHII B TpupoJe U B oOmiecTBe. MoHeTa u 00IlIeCTBE Ha BaKHBIX IpUMeEpax (aBapuu, HecyacTHbIe cirydan, |InternetUrok.ru,
(4 9) MIpaJIbHAs KOCTh B TEOPUU BEPOSITHOCTEH. BaluTa MepcoHanbHOM HH(OpMaLuY, Iepeada JaHHbBIX ). Problems.ru
[MpakTuueckas pabora «Hacrora BeIIaAeHUS M3y4arh posib KJIaCCUUECKUX BEPOSATHOCTHBIX MOJIEeH (MOHETa,
opJ1a» UTpaibHasi KOCTh) B TEOPUU BEPOSITHOCTEH.
Habmronate 1 M3y4arh 4acTOTy COOBITHI B IPOCTHIX
PKCIIEPUMEHTAX, B TOM YHCJE C TOMOIIbIO IIU(POBBIX PECYPCOB,
B XOJI€ PAKTUYECKOU pabOThI
O60011eHue, [IpencraBnenue nanubix. OnucaTenbHas [IoBTOPSITH N3YUEHHOE U BHICTPAUBATh CUCTEMY 3HAHMIA. AKnace,
KOHTPOJIb CTATUCTHUKA. PemaTte 3a1aun Ha IPEACTABICHUE U OMTMCAHUE JIAHHBIX C POILI,
(5 49) BeposaTHOCTh clTydyaifHOTO COOBITHUS MOMOIIBIO U3YUYEHHBIX XapakTepucTuk. OOCY AaTh MPUMEPHI DLNOP,

CIIy4aiiHbIX COOBITHI, MaJTOBEPOATHBIX U IPAKTUUECKU

InternetUrok.ru,

TOCTOBEPHBIX CIYYaHBIX COOBITHII, MX POJIK B IPHPOE U u3HHProblems.ru

yesoBeKa
8 kyacc (He menee 34 1)
Pa3pnen (Tembl) OcHoBHOE coaepxaHue Buabl gesiTesibHOCTH 00y4YAKOLIUXCSH JIEeKTPOHHbIE
(4ucy10 YacoB) (uudposbie
o0pa3oBaTejibHbIE
pecypcsi)
[ToBTOpenue kypca [[IpencraBieHne 1aHHBIX. [IOBTOPATH N3Y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMII. AKacc,
7 kiacca (4 u) OnucarenpHas cratuctuka. CiyyaiiHas Pemath 3a1aun Ha IPEACTABICHUE U ONIMCAHNUE JAHHBIX C PO,
M3MEHYUBOCTh. CpeiHIe YHCIIOBOro Habopa. [TOMOIIBIO M3YYEHHBIX XapaKTEpPUCTHK. Pemars 3agaun Ha DINOP,
Cryuaiinble cOOBITHS. BepoATHOCTH M 4acTOTHI.  |Ipe/ICTaBlIeHUE IPYNIUPOBAHHBIX JaHHBIX U OMHCAHUE InternetUrok.ru,
Kaccudeckre MOJIeTTH TEOPHH BEPOSITHOCTEH : CITy9aifHON M3MEHYHBOCTH. Problems.ru

MOHCTA U UrpajibHast KOCTb

PemaTh 3a1a4u Ha ONPEIEIICHNE YaCTOTHI CITy4ailHbIX COOBITHIA,
00CyX/ICHIE IPUMEPOB CITyYalHBIX COOBITHIA, MaJIOBEPOSATHBIX U
MPAKTUYECKH IOCTOBEPHBIX CITyYailHBIX COOBITUH, UX POJIU B

MPUPOJIE U )KU3HU YeIOBEKa




OnucaTtenbHast OTtkiioneHus. Jlucnepcust 4ucaoBoro Habopa. OcBauBaTh NOHATHS: JUCIIEPCUS M CTaHJIapTHOE OTKIIOHEeHue,  |[SIKmacc,
CTaTHCTHKA CraHgapTHOE OTKIOHEHHUE YHCIOBOTO Habopa. MCIIOJIb30BaTh ATH XapaKTEPUCTUKU AJIsl onucaHus paccenBanus [POI,
PaccenBanue JlnarpaMMbl paccerBaHUs ITAHHBIX. DIOP,
TAaHHBIX BoiABUTaTh THIOTE3bI 00 OTCYTCTBUU WIIM HATUYUU CBSI3U IO InternetUrok.ru,
(4 4) MarpaMMam pacCeHBaHUsL. Problems.ru
CTpouTh AuarpaMmbl pacCeMBaHUs IO UMEIOLIMMCS JaHHbIM, B
TOM YHUCJIE C TIOMOILBIO KOMITbIOTEPA
MHoxecTBa MHOX€ECTBO, MIOAMHOKECTBO. Onepaunuu HaJl OcBauBaTh NOHATHUS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA, AKnacc,
(4 1) MHOXKECTBaMU: 00bEMHEHUE, IIEpeceueHue, [1OIMHO>KECTBO. PO,
ITOIIOJTHEHHUE. BBIMOTHATE OTIepaliy HaJl MHOKECTBAMU: 00bEIMHECHHE, OIOP,
CBoiicTBa orepanuii HaJl MHOKECTBaAMHU: nepeceueHue, qonojHenue. Mcnonp30BaTh CBOWCTBA: InternetUrok.ru,
[epeMeCTUTENbHOE, COYeTaTeIbHOE, MEePEMECTUTEIBHOE, COUETATEIbHOE, PACIPEICTUTEILHOE, Problems.ru
pacrpeenuTeIbHOE, BKIFOYEHHUS. BKJITIIOUYEHUS. Mcronp30BaTh rpaduveckoe mpencTaBlieHue
['pacduueckoe npeacTaBIeHUE MHOXKECTB MHO>KECTB IIPU OMHCAHUU PEATLHBIX MPOIECCOB U SBJICHHM, TPU
[peLIEHNH 3a]1a4 U3 IPYTUX y4EOHbIX PEAMETOB U KypCOB
BepostHOCT (JJIeMEHTapHbIE OcBauBaTh NOHATHUS: SJIEMEHTAPHOE COOBITHE, CIIy4aiiHOE SIKnacc,
CIIy4allHOTO coObITHs. Ciry4yaifHbIe COOBITHSI. COOBITHE KaK COBOKYITHOCTh OJIarONPUSTCTBYIOLIUX PO,
COOBITUS braronpusaTCTBYIOLINE 3JIEMEHTAPHBIE COOBITHS.  PIIEMEHTAPHBIX COOBITHIA, PABHOBO3MOXKHBIE dJIEMEHTApHBIE DIIOP,
(6 9) BepositHocTu coObITuit. ONBITH € COOBITHSI. InternetUrok.ru,
[PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU. [PemaTh 3a/1a4i Ha BBIYUCIICHUE BEPOSTHOCTEH COOBITHI 1O Problems.ru
CnyyaitHblii BEIOOD. BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUN CITY4aliHOTO OTIbITA.
[TpakTnyeckas pabora «ONBITHI C Pemrate 3a1a4K Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITHI B
[PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMUY OTIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B
TOM YHUCJIE C TIOMOIIBIO KOMIIBIOTEPA.
[1poBOANTH U M3Y4aTh OMBITHI C PABHOBO3MOKHBIMU
HIIEMEHTAPHBIMHU COOBITUSAMU (C UCIIOIB30BAHUEM MOHET,
UrpajbHBIX KOCTEH, APYTrUX MOJEINE) B X0/1€ IPAKTHUECKON
ab0TbI
Beenenue B Teoputo|/lepeBo. CBoiicTBa nepeBa: €MIMHCTBEHHOCTh TyTH, (OCBauBaTh MOHATHS: IEPEBO Kak rpad 0e3 1ukia, BUcsyas AKacc,
rpagos CYIIECTBOBaHME BUCSUEH BEpIIMHBI, CBA3b MEXK/Y [BepIIMHA (JIHCT), BETBb JI€peBa, MyTh B JIepeBe, nuamerp nepesa. PO,
(4 1) YHCIIOM BEpUIMH U yrciioM pédep. [IpaBuio 3yuyaThk CBOMCTBA JIepeBa: CyllecTBOBaHUE Bucader BepminHbl, (PLIUOP,
YMHOXEHHS EIMHCTBEHHOCTH ITYTH MEXIy IBYMS BEpIIMHAMHU, CBsi3b Mexy (InternetUrok.ru,
HCIIOM BEPIIMH M YUCIOM pEOep. Problems.ru
Pemarh 3a1aun Ha MOUCK U MIEPEUMCIIEHUE ITYTEH B IEpPEBE,
oTIpe/IeJICHUE YKClia BEPIIUH WK péOep B iepeBe, 00X01
OMHAPHOTO JIepeBa, B TOM YHCIIE C IPUMEHEHHUEM TpaBuIIa
[YMHOXKEHUS




CiyyaliHbie [TpoTuBomoNOXHOE coObITHE. JIarpamma Ditniepa. (OcBauBaTh MOHATHSA: B3aUMHO ITPOTUBOIIOJIOKHBIE COOBITHS, AKmnacc,
coObITHSA (8 1) O0BbeTMHEHUE U TIEpEeCeUeHNE COOBITHM. OTIepalK HaJl COOBITUAMH, OOBCTMHEHHUE U TIEPECCUCHUE PO,
HecoBmecTHble coObITUsA. DOpMyIIa CI0KEHUS coOBITHH, Trarpamma Diinepa (Diinepa Benna), coBmectusie 1 (OLIUOP,
BepoATHOCTEN. [IpaBuiio yMHOKEHHA HECOBMECTHBIE COOBITHS. InternetUrok.ru,
BEPOSITHOCTEM. M3y4yath TEOPEMBI O BEPOSITHOCTH O0BEIMHEHUS IBYX coObITHI [Problems.ru
Y cioBHas BeposiTHOCTh. HezaBucumblie coObIThA.  |((POpMYIIBI CII0KEHUS BEPOSITHOCTEN ).
[IpencraBienue ciaydyailHOro skcriepuMeHTa B Buje[Pemary 3agaun, B TOM YUCII€ TEKCTOBBIE 3a]]a4ul Ha
nepesa OIIpeJIeJIEHUE BEPOATHOCTEH 00beAMHEHMS U IepeCceUeHMsI
COOBITHI TOMOIIBIO YHCIIOBOH MPsMOH, TuarpamMm Ditepa,
(opMyJIbI ClloKeHMsI BeposTHOCTel. OcBauBaTh MOHATHUSA:
[IPABUJIO YMHOKEHUS BEPOATHOCTEN, yCIOBHASI BEPOSTHOCTb,
HEe3aBUCHMBbIE COOBITHUS IEPEBO CIYyYaifHOTO OIbITA.
M3y4arh cBOMCTBA (OIpeieeH sI) HE3aBUCUMBIX COOBITHIA.
Pemath 3a1auu Ha ONPEJEIICHNE U UCIIOIb30BaHUE
HE3aBUCHUMBIX COOBITHH.
Pemarp 3a1aun Ha MOMCK BEPOATHOCTEN, B TOM YHCJIE YCIOBHBIX,
C MCII0JIb30BaHUEM JIEpPEBa CIy4ailHOro OmbITa
O600menue, [IpencraBneHue 1aHHbIX. [I0BTOPSTH U3Y4EHHOE U BBICTPAUBATh AKacc,
KOHTPOJIb OmnucarenbHas craTucTuka. I'padsl. BeposTHOCTh |[cHcTEMY 3HaAHMH. POLI,
(4 1) CIIy4aiflHOTO COOBITHA. DJIE€MEHTh KOMOMHATOPUKH [PemiaTh 3a/1auy Ha IPEJICTaBICHUE U ONHMCAaHUE IaHHBIX C OIOP,
MOMOIIBIO U3YUYEHHBIX XapaKTEepUCTUK. Pemars 3amaun ¢ InternetUrok.ru,
MpUMEHEHHEM TpadoB. Problems.ru

Pemiath 3a1aun Ha HAXOXKJIEHUE BEPOSITHOCTU CITy4allHOTO
COOBITHS TTO BEPOSITHOCTSM DJIEMEHTAPHBIX COOBITUH, B TOM
YUCIIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Pemath 3a1auu Ha HAXOXKIEHHE BEPOSITHOCTEN 00bEeIMHEHUS 1
repecedeHus: COOBITHH, B TOM YHCIIE HE3aBUCUMBIX, C
MCTIOIB30BaHUEM rpadUueCcKUX MPEJICTABICHHUN U IepeBa
CJIy4alfHOTO OTIbITA.

Pemiate 3a/1aun Ha iepevnciieHne KOMOUHAIMM (Yucia
MepecTaHOBOK, YMCIIa COUETAaHUH ), Ha HAX0XKICHUE
BEPOSITHOCTEH COOBITHII C MPUMEHEHHEM KOMOMHATOPHUKH, B TOM

UUCJIC C UCIIOJIb30BAHUECM TPCYTOJIbHUKA ITackans




9 kJaacc (He MeHee 34 1)

Pa3znen (Tembl) Conep:xkanue Buabl gesiTeJIbHOCTH 00y4AKOIIMXCS DJIeKTPOHHBbIE
(4K CJI0 YacoB) (uudposbie
oOpa3oBaTe/ibHbIE
pecypcbl)
IToBropenue kypca [[IpeacraBieHue NaHHBIX. [I0BTOPSTH U3Y4EHHOE U BBICTPAUBATh SKace,
8 kimacca (4 u) OnucaTtenpHas ctaTucTuka. Onepanuu Haj CHUCTEMY 3HAHUH. POIII,
COOBITUSIMH. Perrate 3a1a4n Ha IPEICTABICHUE U ONIMCAHUE JaHHBIX. OIIOP,
HeszaBucumocTs coOBITUI Pemare 3ajaun Ha HaXOXKACHHE BeposiTHOCTel o0beanHenus 1 (InternetUrok.ru,
repeceyeHus: COOBITHH, B TOM YHCIIC HE3aBUCHMBIX, C Problems.ru
MCIIOJIb30BaHUEM I'paMUeCKUX MPEJICTaBICHUH U IepeBa
CIIy4aiiHOTO OIBITA.
Periare 3a1aun Ha epeynciieHue KOMOMHAIM (Yncia
[EpPECTaHOBOK, YUCJIa COUETaHUI), HA HAXO0XKJIEHUE
BEPOSTHOCTEH COOBITHI ¢ IPUMEHEHHEM KOMOMHATOPUKH, B TOM
YKCIIe C UCIIOJIb30BaHUEM TpeyrosibHuKa [lackans
(DJIEMEHTHI KoMOuHaTOpHOE IPaBUIIO YMHOXKEHUS. OcBanBaTh MOHATHUS: KOMOMHATOPHOE TPABUIIO YMHOXCHHUS, AKnacc,
KoMOuHaTopuku  |[IepecTaHOBKH. YIIOpsI0YeHHAs 1lapa, TPoiika 0ObEKTOB, IEPECTaHOBKA, POIII,
(4 1) DakTopuan. CoueTaHus U YUCIO COUETaHUMH. (akTopHan yncia, CoueTaHue, YUCII0 coueTanui, TpeyroibHuk (OLIMOP,
Tpeyronsauk ITackans. [Ipaktuyeckas pabora [Tackas. InternetUrok.ru,
«BbIuncieHne BeposSTHOCTEH UCTIONB30BaHueM  |PeriaTh 3aauu Ha MepevYrciIeHIe YIOPsIOYSHHBIX map, Tpoek, [Problems.ru
KOMOWHATOPHBIX (YHKLUH 3JIEKTPOHHBIX TaOIMID» [TIepeyrciieHHe EPECTAHOBOK M COYETAHUH 3JIEMEHTOB
[Pa3TMYHBIX MHOXKECTB.
Perrate 3a1au Ha MPUMEHEHHUE YUCIIa COUETaHU B anredpe
(cokpaménnoe ymHoxkeHue, 6unom Hrrotona). Pemars,
NpUMEHss] KOMOMHATOPHKY, 331a4H HA BBIYMCIICHHUE
BEPOSITHOCTEH, B TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX TaOIuUI] B
X0JIe MPAKTUYECKON pabOThI
['eomerprueckas  [[‘eomerpuyeckas BEpOATHOCTb. OcBanBaTh NOHATUE TEOMETPUYECKON BEPOSATHOCTH. Pemate SAKace,
BEPOATHOCTD Crny4aiiHbli BEIOOp TOUKH U3 (DUTYPHI HA 3a/1a4M Ha HaXO0X/IEHNE BEPOSATHOCTEN B OMbITaX, IpeacTtaBuMseIx [POIII,
(4 1) MJIOCKOCTH, U3 OTPE3Ka, U3 JYyTd OKPYKHOCTH Kak BBIOOp TOYEK U3 MHOTOYrOJIbHUKA, Kpyra, oTpeska win ayru ([GLIUOP,
OKPY>KHOCTH, YUCJIOBOTO IIPOMEKYTKA InternetUrok.ru,
McnbiTanus VcnpiTanue. Ycnex u Heynada. Cepus ucnbitanuii (OcBauBaTh MOHSATHUS: UCIIBITAHUE, 3JIEMEHTAPHOE COOBITHE B SAKace,
beprymm (6 u) o nepBoro ycnexa. Mcnsitanus beprymnnu. ycnbITaHUU (YCIIeX M HeyJaua), cepus UCTbITaHul, HacTymuieHue [POIL,
BeposaTHOCTH COOBITHIT B CEpUU UCTIBITAHHMA repBoro ycrnexa (Heyaauu), cepus ucnbiTanuii beprysm. OLOP,
bepHymn. PeraTh 3a1a4n Ha HAXOXK/ICHHE BEPOATHOCTEW coObITHil B cepun |InternetUrok.ru,
[MpakTtuyeckas pabora «Mcnbitanust BepHyIny  |[MCIBITAHHUI O IEPBOTO yCIexa, B TOM YhCIIe ¢ mpuMenenuem  [Problems.ru




(hOopMyJIBI CYMMBI T€OMETPHUYECKON IIPOTrPECCUH.

Pemars 3a1a4u Ha HAXOXKICHUE BEPOATHOCTEH 2JIEMEHTAPHBIX
COOBITHI B cepuu UCTIbITaHUI bepHyimu, Ha HaX0XKAeHNE
BEPOSATHOCTH ONPEIECIIEHHOTO YUCIIA YCIIEXOB B CEpUU

TOM YHCJIE C IOMOLIBIO LIU(PPOBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEpUM UCIIbITAaHUN bepHyium

ucnbiTanuid beprymm. M3yyars B X07ie paKTUYECKOH paboTHI, B

CrydaitHas
BenudrHa (6 1)

CrnyuyaliHas BeJIMUMHA U pacpeesIeHNe
BEPOSTHOCTEH.

MaTtemMaTHuecKOe OXKHUIAHUE U JUCIIEPCUs
ciy4yaliHOM BeanuuHbl. [Ipumepst
MaTEMaTUYECKOT0 OKUAAHUSI KaK TEOPETUUECKOTO
CpPEIHEro 3HAaYCHUSI BETUYHHBI.

[Monstue o 3akoHe OoNBIMX yncen. M3mepenue
BEPOATHOCTEH C TOMOIIBIO YaCTOT.

[IpumeHeHue 3aKkoHa OOJIBIINX YHCET

OCBOUTD NMOHATHS: CllyyaliHasl BEIMYMHA, 3HAYEHUE CIydaiiHON
BEJIMUMHBI, pacrpeielieHue BepOsTHOCTEH.

M3y4ath 1 00CyX1aTh IPUMEPBI AUCKPETHBIX U HENPEPBIBHBIX
CIIy4aifHbIX BETUYHH (POCT, BEC YEIIO BEKa, YNCICHHOCTh
HaceJIEHUs, IPyrue U3MEHUYMBbIEC BEJIUUNHBI,
[paccMaTpUBAaBIIHUECS B KypCe CTATUCTUKH ), MOJICIbHBIX
CIIy4aiiHbIX BEJIMYMH, CBA3aHHBIX CO CIy4YalHbIMU ONBITAMU
(OpocaHre MOHETBI, UTPATILHONU KOCTH, CO CIIy4aifHBIM BBIOOPOM
U T. I1.).

OcBauBaTh NOHATHS: MaTEMaTHUYECKOE OKUAAHUE CITyJalHON
BEJIMUYMHBI KaK TEOPETUUECKOE CPEHEE 3HAUECHUE, TUCTIEpCHUs
CIIy4aiiHOM BEJIMYUHBI KaK aHAJIOT AUCIIEPCUH YHCIOBOTO
Habopa.

Pemrate 3a1a4y Ha BBIYMCICHUE MAaTEMaTHUECKOTO OKUAAHUS U
TICIIEPCUU JUCKPETHOM CIIy4aliHON BEJIMYUHBI 110 33 JaHHOMY
[pacpeeNIEHUIO, B TOM YHUCJIE 33]1a4, CBA3aHHBIX CO
CTPaxOBaHHUEM U JIOTEPESIMHU.

3HAKOMUTBHCS C MAaTEMATHUYECKNE OKUTAHUEM U JUCTIEpCUE
HEKOTOPBIX pacIpeieleHHii, B TOM YUCIIE paclpeaeacHUs
CITy4aifHOM BETMYUHBI

«YHUCJIO YCIIEXOB» B CEpUHU ucnblTaHuil beprymnu. M3yuatsh
YacTOTYy COOBITHS B IIOBTOPSIOIINUXCS CTy4alHBIX OIMbITaX Kak
CIIy4aliHyIO BEJIMYUHY.

3HAKOMUTBHCS C 3aKOHOM OobImx yucen (B popme beprymm):
[py OOJIBIIOM YHCIIE ONBITOB YaCTOTa COOBITHA OJIM3Ka K €ro
BEPOSITHOCTH.

Pemars 3a1aun Ha U3MEPEHUE BEPOSTHOCTEHN C IIOMOILBIO
bgacToT. OOCYX1aTh POJIb 3aKOHA OOJBIITNX YHCET B
000CHOBAaHHUHU YaCTOTHOTO METO/1a U3MEPEHUS BEPOSITHOCTEH.
OOCyX1aTh 3aKOH OOJIBIITMX YUCEN KaK MPOSBICHUE

CTAaTUCTUYCSCKOM YCTOﬁqHBOCTH B USMCHYUBLIX ABJICHUAX, POJIb

SIKacc,

POIII,

®IOP,
InternetUrok.ru,
Problems.ru




3aKoHa OOJIBIIMX YKMCEN B IPUPOJIE U B )KU3HU YEJIOBEKa
O6006meHue, [IpencraBicHue NaHHBIX. [IOBTOPSATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM. AKnacc,
KOHTpOJIb (10 ) OnucaTenpHasi CTaTUCTUKA. BepoaTHOCTh Pemath 3a1aun Ha IPEACTaBICHUE U ONMCAHUE JTAHHBIX. POIII,
CIIy4aifHOTO COOBITHS. DIEMEHThI KOMOMHATOPHKH. PemarTh 3ajaun Ha HaX0XK/JICHHE BEPOSTHOCTEH coObITHi, B ToM |(DLIMOP,
CiryyaliHble BEJIMYMHBI U PACIIPEACICHUS YKCIIE B OIIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU InternetUrok.ru,
COOBITUSIMH, BEPOSTHOCTEH O0OBETUHEHHUS U TIEPECEUCHUS Problems.ru
COOBITHI, BEIUUCIIATH BEPOSITHOCTH B OIBITAX C CEPUAMU
CIIy4alHBIX UCIIBITAHUI

[Ipu pa3paborke pabouell mporpamMmbl B TEMaTHMYECKOM IJJAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX
(unhpoBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISAIOMINXCS YI€OHO-METOAMYECKUMH MaTepuaiaMu (MyJIbTHMEIHIHbBIE IPOTPaMMBI, JJIEKTPOHHBIC YUCOHUKH H
3aJauHUKU, SJICKTPOHHblE OMOIMOTEKH, BUPTYyaJbHbIC JIAOOPATOPUHU, WIPOBBIE MPOTPaMMBbl, KOJUIEKLMH IHMPPOBBIX 00pa30oBaTEIbHBIX PECYpPCOB),
UCTIOJIB3YEMBIMU JUTI OOYYEHUSI U BOCIUTAHUS PA3IMYHBIX TPYII MOJIB30BATENEH, IPEICTABICHHBIMH B 3JIEKTPOHHOM (IM(POBOM) BHJIE U PEATTU3YIOLIIMMHU
nunaktudeckue BosmoxxHoctu MKT, conepkaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.
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