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COJIEP)KAHUE

[TosicuutenpHas 3amnucka.

O6m1as xapakTepucTuka yueOHoro npeamera «Marematukay. 5 - 9 kiracchbr

Lenu 1 0cOOEHHOCTH N3YyYeHHs yaeOHOTro npenMeTa «MaTtematukay. 5 - 9 kimaccel

MecTto yuebHoro npenmera «MaTemaThka B yueOHOM IJIaHe

[Tnmanupyemble pe3yabTaThl OCBOCHHS yueOHOTo mpeamera «MaTeMaTuka» Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHUs

JIMYHOCTHBIE PE3yabTaThI

Merta npeqMeTHbIE Pe3yIbTaThl

[IpenmeTHbIe pe3ynbTaThI

[Ipumepnas pabodas mporpamma yaeOHOTO Kypca «MaTemaTuka». 5 - 6 Kiaacchl

Henu uzydyenus: yueOHOTO Kypca.

Mecto yueOHOro Kypca B yueOHOM IIJIaHe

Copepxanne yueOHOro Kypca (1o rogam oOydeHus)

[Inanupyemble npeaAMETHbIE pe3yibTaThl ocBoeHus [[pumepHoii paboueit mporpammsl Kypca (10 rojam
o0y4yeHus)

TemaTnueckoe uraHupoBaHue yueOHOTO Kypca (110 ro1aM 00y4eHus)

[TpumepHas pabouas mporpamma y4eOHOTo Kypca «Anredpay. 7 - 9 kinacchbl

Lenu uzydyeHust yueOGHOTO Kypca.

MecTto yuebHOro Kypca B yueOHOM IIJIaHe

Copnepxanue yueOHOro Kypca (1o rogam oOydeHus)

[Tnanupyemble npeaAMeTHbIE pe3yabTaThl ocBoeHus [IpumepHoii paboueit mporpammsl Kypca (1o rojam
o0yueHus)

Tematuueckoe maaHupoBaHue y4eOHOro Kypca (Mo rogam o0ydeHwHsl)

[Tpumepnas pabouast mporpamMma yaeOHoro Kypca «I'eomerpusi». 7 - 9 Kaccel

Lenu n3yyenus yuyeOHOro Kypcea.

Mecto yuebHOTro Kypca B y4eOHOM IIJIaHe

Copepxanne yueOHOTO Kypca (1o rogam oOydeHus)

[Tnanupyemsble npeaAMeTHbIE pe3ysibTaThl ocBoeHus [IpumepHoii paboueit mporpammsl Kypca (1o rojam
o0y4YeHus)

Temarnueckoe njaaHUpoBaHUE Y4eOHOTo Kypca (110 rojaM o0ydeHus)

ITpumepHas pabouast mporpaMmMa y4eOHOro Kypca «BeposSTHOCTb U cTaTHCTUKay. 7 - 9 KI1acchl.

enu uzydyeHus: yueOHOTO Kypca.

Mecto yueOHOro Kypca B yueOHOM IIJIaHeE.

Copepxanue yueOHOro Kypca (1o rogam o0y4eHus).

[Inanupyemsble npeAMETHbIE pe3yibTaThl ocBoeHus [IpumepHoii paboueit mporpamMmmsl Kypca (1o rogam
o0y4eHus)

TemaTnueckoe miIaHUpOBaHUE Y4eOHOro Kypca (10 rojiaM o0ydeHHs )



IHOACHUTEJIBHASA 3AIIMCKA

O01mas xapakrepucTuka ydye0Horo npeamera «MareMaTuka

ITpumepHas pabouast mporpaMmma 1o MaTeMaTuke A odyqaromuxcs 5-9 kinaccos pazpaboTaHa Ha
ocHoBe DexepallbHOTO TOCYAapCTBEHHOTO0  00pa30BaTEIbHOIO CTaHIApTAa OCHOBHOTO  OOIIEro
00pa3oBaHMs ¢ y4ETOM M COBPEMEHHBIX MHUPOBBIX TPeOOBAHUH, MPENBABIAEMBIX K MAaTeMaTHYECKOMY
00pa30BaHMIO, M TPAAULUI POCCUICKOTO 00pa30BaHus, KOTOPhIe 00ECIICUNBAIOT OBJIAJICHUE KIFOYEBBIMH
KOMIIETEHIMSIMH, COCTaBIISIIOIIMMHI OCHOBY JJIsl HENPEPHIBHOIO 00Pa30BaHUS M CAMOPA3BUTHS, a TAK¥Ke
[IEJIOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TIO3HABATEIILHOTO pa3BUTUS oOyuaromuxcs. B paboueit
IporpaMMe Yy4dTeHbl HIeM M MonoxeHus KoHuenuuu pa3BUTHS MaTeMaTH4ECKOro oOpa3oBaHUs B
Poccwuiickoit @eneparnuu. B amoxy mudpoBoii TpanchopManuy BeeX cdep 4emoBeUeCKOr ASITeNbHOCTH
HEBO3MOXHO CTaTh 00pa30BaHHbIE COBPEMEHHBIM YEI0BEKOM 0e3 6a30BOil MaTeMaTHYecKOi OJrOTOBKH.
VYKe B IIKOJIE MATEMATUKA CIIYKUT OIOPHBIM MPEAMETOM ISl U3yUEHUSI CMEKHBIX JUCLUILINH, a [10CIIe
HIKOJIbl PeaIbHON HEOOXOIUMOCTBIO CTAHOBUTCS HEIPEPbIBHOE 00pa30BaHuUE, YTO TPEOYeT MOTHOLEHHOM
6a30B0i1 001Ie00pa3oBaTEILHON MOATOTOBKH, B TOM YHCIE M MaTeMaTHYeCKOW. ITO 0OYCIOBIECHO TEM,
YTO B HAlIM JHU PacTéT 4YMCIO Hpodeccuil, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTHUKU: M B cdepe SKOHOMUKH, M B OW3HECe, WU B TEXHOJOTHUYECKUX O0OJACTAX, U JaXe B
ryMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr LIKOJbHHMKOB, AJISi KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakTHyeckass MOJIE3HOCTh MaTeMaTHKU OOYCJIOBJIEHAa TeM, 4TO €€ MPEeIMETOM SIBIISIOTCA
(byHIaMEHTabHBIE CTPYKTYpPHl HAIIEro MHUpa: IPOCTPAHCTBEHHbIE (OPMBI M  KOJUYECTBEHHBIC
OTHOILIEHMS OT HPOCTEHIINX, YCBAUBAEMbIX B HENOCPEJICTBEHHOM OIbITE, A0 JOCTaTOYHO CJIOXHBIX,
HEOOXOJUMBIX JUIS Pa3BUTHS HAYYHBIX M NPUKIAJHBIX HICH. be3 KOHKPETHBIX MaTeMaTHUYECKUX 3HAHUH
3aTpy/HEHO IIOHUMaHME MPUHIUIIOB YCTPOWCTBA U UCIIOJIBb30BAaHUS COBPEMEHHOIN TEXHUKH, BOCHIPUSATHE
W HHTEpIpeTalysi Pa3HOOOPa3HOH COLMAIBHOW, SKOHOMHUYECKOH, MOIMTHYECKOW HH(OpMAIHH,
Masi03(ppeKTUBHA TOBCEIHEBHAsl NpPaKTUYeCKas JeATeNbHOCTh. KaxoMy dYenoBeKy B CBOEH JKU3HU
MPUXOJUTCS BBITIOJHATD PACU€Thl U COCTABISATH AITOPUTMBI, HAXOIUTHh U IPUMEHATH (POPMYIIBI, BIAJIETh
INPAKTUYECKUMU TpHEMAMU TE€OMETPUUECKUX M3MEpeHHH M TMOCTPOCHMH, 4YHMTaTh HWH(OPMALHIO,
MIPEJICTAaBICHHYI0 B BUJAE TaOIMIl, JUarpaMM U IpaduKoB, KUThb B YCJIOBHUSX HEONPEAENEHHOCTU U
MOHUMAaTh BEPOATHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

OnHOBpEMEHHO ¢ paclIiupeHueM chep NpUMEHEHUsT MaTeMaTHUKU B COBPEMEHHOM OOIIECTBE BCE
Oosiee Ba)XHbIM CTAaHOBUTCS MAaTE€MaTHYECKUH CTHIIb MBILIUIEHUS, MPOSBISAIOMIMNACS B OINpeaeTEHHBIX
YMCTBEHHBIX HaBblkax. B mporecce u3yueHuss MaTeMaTHKU B apce€Hasl MPUEMOB U METOJIOB MBIIIICHUS
YeJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIYKIMS M JEAYKIHs, 0000IeHne U KOHKpeTU3alus,
aHaJIM3 M CHHTE3, KilaccuduKalus M CHUCTeMaTu3alus, adcTparupoBaHue MU aHanorua. OObeKThI
MaTeMaTHYECKUX YMO3AKIIOUEHHH, MpaBUia UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHM3M JIOTHYECKUX
MIOCTPOCHUM, CHOCOOCTBYIOT BbIpaOOTKE YyMeHHus (OpMyJInpoBaTh, OOOCHOBBIBATH M JOKa3bIBATh
CYXJIEHUsI, TEM CaMbIM pa3BUBAIOT JOIMUYECKOE MbIIIUIeHUE. Benyias poib NpuHaIe)KuT MaTeMaTHKe 1
B ()OPMHPOBAHUHU ANTOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHUS U BOCIIMTAaHHUH YMEHHH JEHCTBOBATH IO
3aJJaHHBIM aJITOPUTMaM, COBEpIIEHCTBOBATh N3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporiecce pemeHus
3aJlad OCHOBOW Y4eOHOH /AedTeIbHOCTH Ha ypOKax MaTeMaTHKH pPa3BUBAIOTCSA Tak)Ke TBOpYECKas U
MPUKJIAJHAS CTOPOHBI MBIIIIJICHHUS.

OOyuenne MaTeMaTHKe JaET BO3MOKHOCTh Pa3BUBATh Y 00YYAIOUIMXCS TOUHYIO, PAllMOHATIBHYIO
U HMH()OpPMATHBHYIO pedb, yMEHHEe OTOMpaTh Hambosee NOAXOMAALIME S3bIKOBbIE, CHMBOJIUYECKHE,
rpaduyeckue cpeacTBa JIIs BRIPAXKEHUS CYKIECHUIN U HAIISTHOTO UX MPECTaBIICHUS.

Heo6XxoauMbIM KOMIOHEHTOB OOIEH KyJIbTYPbl B COBPEMEHHOM TOJKOBAHUHU SIBJISIETCS OOIee
3HAKOMCTBO C METOJaMHU IMO3HAHHUS JAEMCTBUTEIBHOCTH, NPEICTABICHHE O TpeaMeTe M MeToAax
MaTeMaTHKH, UX OTJIMYUN OT METOJOB JIPYTHUX €CTECTBEHHBIX U T'YMAaHHUTApHBIX HayK, 00 0COOEHHOCTSX
NPUMEHEHHWsST MaTeMaTHKH JUIS pENICHWs HaydYHBIX W TPUKIANHBIX 3amad. TakuM  oOpazom,
MaTeMaTHueckoe oOpa3oBaHHEe BHOCUT CBOM BKJ1aj B (hopMupoBaHue 0OIIeH KyIbTYphl YeIOBEKa.

N3ydyeHne MaTeMaTHKU TaKXKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YeJIOBEKa, TOHUMaHUIO
KpacoThl M M3AIIECTBA MAaTEMaTHYECKUX PACCYXIECHUH, BOCIIPUATHIO T€OMETPHUECKUX (HOPM, YCBOCHHIO
UJeU CUMMETPHHU.

Ilean 1 ocobeHHOCTH M3yYeHHs YUeOHOr0 nmpeaMera «MaTtemaTukay. 5 - 9kiIacenl

[TpuopuTeTHBIMHU 1IENIMU 00yUEHHs MaTeMaTuKe B 5 — 9 Kiaccax sBISIOTCS:



- (hopMHUpPOBAHME LIEHTPATIBHBIX MAaTEMAaTUUYECKUX MOHATUH (YMCII0, BEIUYMHA, FeOMEeTprIecKas Gpurypa,
NIEPEMEHHAsA, BEPOATHOCTb, (DYHKIMS), OOECHEUMBAIOIIUX IPEEMCTBEHHOCTh M MEPCHEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroIuXcs;

- TIoJiBeieHUe 00yJaromuXcst Ha JOCTYITHOM U HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3M MaT€MaTHKH U
OKpY>KaloIIero MUpa, MOHMMaHUE MaTEMAaTUKU KaK YacTH OOIIEH KyIbTyphl UeJIOBEUECTBA,

- pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEH o0O0ydaromuxcs, I03HaBaTeIbHON
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBIIUIEHUS, HHTEpeca K H3Y4YEHHIO
MaTEMAaTUKU;

- (hopmupoBanue (GyHKIIMOHATEHOW MaTEeMaTHYECKOW IPaMOTHOCTH: YMEHUS pacro3HaBaTh MPOSBICHUS
MaTeMaTHYECKUX IMOHATUH, O0BEKTOB M 3aKOHOMEPHOCTEH B pealibHBbIX KU3HEHHBIX CUTYalUsX U IPH
U3YYEHUH JIpYTUX Y4YEOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
GbopMynMpoBaTh MX Ha S3bIKE MaTeMaTHMKM M CO34aBaTh MaTeMaTU4YeCKME MOJEIH, IPUMEHATh
OCBOGHHBIM  MaTeMaTUYECKMW  ammapar JJuid  pelIeHUus  IPaKTHUKO-OPUEHTHPOBAHHBIX  3ajady,
UHTEPIIPETUPOBATh U OLICHUBATH ITOJIy4CHHBIC PE3YJIbTATHI.

OCHOBHBIE JIMHUM COJIEpXKaHMUsA Kypca MaTeMaTWku B 5-9 kiaccax: «YHucia M BBIUMCICHUS,
«Anredpa» («Anredpanveckue BBHIPAKECHU», «YpaBHEHUS U HEPABEHCTBa»), «DyHKIuN», «I'eoMeTpus»
(«I"eomeTpuueckue GUrypsl U uX cBoicTBay», «M3MepeHre reoMeTpUUYECKUX BEIMUUHY), «BeposaTHocTh 1
CTaTUCTHKa». JlaHHBIE JTMHHUM pPa3BUBAIOTCS IMapajUIeNbHO, KaXJas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBHCHMO OJHA OT APYroi, a B TECHOM KOHTaKTe M B3aumozeiicrsuu. Kpome
3TOro, MUX OOBEOUHSET JIOTMYECKas COCTaBJSAIOLIasl, TPaJAWLMOHHO TpUCyIlas MaTeMaTHKE W
IIPOHM3BIBAIONIAsl BCE MaTeMaTHUeCKue Kypchl M cojepxkarenbHble JnHuM. ChopMyiaupoBaHHOE B
denepabHOM TOCYIApCTBEHHOM 00pa30BaTENIbHOM CTaHJApTE OCHOBHOTO 00mero o0Opa3oBaHUs
TpeOOBaHUE «YMETb OINEPUPOBATH IOHATHUAMU: OIpEAEICHHE, AaKCHOMa, TEOpeMa, JI0Ka3aTeJIbCTBO;
YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHMSI, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAaHMSI U OTPULIAHMS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaM, a (popMupoBaHHe
JOTHYECKUX YMEHHH pacmpenensercs Mo BceM rogamM oOydeHHs Ha YPOBHE OCHOBHOI'O OOIIEro
obpazoBanus. CopepkaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pEe3yJlbTaTaM OCBOCHUS
[IpumepHoil paboueil mporpaMMmbl, pacHpelesI€HHbIM IO rojaM OOYy4eHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oMm, 4YTOOBI KO BCEM OCHOBHBIM, INPHHLUMIIHKAIBHBIM BOIpocaM oOydvaromuecs oOpalainuch
HEOJIHOKpPAaTHO, YTOObl OBJaJ€HWE MAaTEeMATUYECKUMU TNOHATUAMHU U HaBbIKAMH OCYILIECTBIISLIOCH
MOCJIeIOBATENbHO U MOCTYIMATENbHO, ¢ COOJIOJEHUEM MPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIKCh B OOIIYIO CUCTEMY MAaTeMaTU4YECKHUX MPEeACTaBICHUI 00ydarouXCsl, paclIupss U yriryosuss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHbIE CBSA3H.

Mecto yyeOHoro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBuM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM OCHOBHOTO
obmiero o0pa3oBaHMs MaTeMaTHKa sBIsAeTCs 00s3aTeNbHBIM MNPEIMETOM Ha JaHHOM YpOBHE
oOpazoBanus. B 5-9 knaccax y4eOHbIl mpeamer «MaremMaTHKa» TpaJWLMOHHO U3Yy4YaeTcss B paMKax
CIIEAYIOIMUX Y4YeOHBIX KypcoB: B 5-6 kilaccax — Kkypca «Martematuka», B 7-9 Kiaccax — KypcoB
«Anre0Opa» (BKJIIOYash AJEMEHThI CTaTUCTHKU M Teopuu BepositHocTel) u «['eomerpusi». Hacrosmeit
IPOrpaMMOil BBOJHUTCS CAaMOCTOSITENbHBINA y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

Hacrosmeit nporpammoii mpeaycMaTpuBaeTcs BbIIEJICHHE B y4eOHOM IUIaHE Ha H3ydeHUe
MaTeMaTHKu B 5-6 kjaccaXx 5 y4yeOHBIX 4acoB B HEAETIO B TEUEHHE KaXKJOro roja odydeHus, B 7-9
KJIaccax 6 y4eOHBIX 4acOB B HEJIEIO B TEUCHUE KaXKIOTO To1a 00ydeHusl, Bcero 952 yueOHBIX Jaca.
TemaTnueckoe miIaHUpPOBaHHWE YUYEOHBIX KYPCOB M PEKOMEHJIyeMO€ paclpeiesieHHe Y4eOHOro BpEeMEHH
JUIS U3YYEHHUs OTHENbHBIX TEM, IMpPEIJoKEHHBbIE B HACTOSIIEW IporpaMme, HaJ0 paccMaTpUBaTh Kak
IPUMEPHbIE OPUEHTHUPHI B MOMOIIb COCTABUTENIO ABTOPCKOW pabodyeil mporpamMMbl U HpPEXae BCEro
yuuteno. ABTOp paboyeil mporpamMmbl BIIpaBe YBEIHMYHUTh WM YMEHBIIUTH MHPEJIOKEHHOE YHCIIO
y4eOHBIX 4acOB Ha TEMY, UYTOOBI YIIIyOMTbCS B TEMAaTUKY, Oojiee 3aMHTEPECOBABIIYIO YUEHUKOB, WIIH
HaIpaBUTh YCUJIUS Ha MPEOJIOJIEHNE 3aTpyAHEeHUH. [lomycTUMO Takke JIOKaJbHOE Iepepacipe/ieieHue u
MEPECTaHOBKA 3JIEMEHTOB COJIEpXKaHHUsl BHYTPH JaHHOTO kiacca. KonudecTBO MpPOBEpOUHBIX paboT
(TeMaTM4yecKuil U MTOTOBBI KOHTPOJb KauecTBa YCBOGHMsS ydyeOHOro maTepuana) M HUX TUI
(camocTosITeIbHBIE U KOHTPOJIbHBIE PAa0OThI, TECTHI) OCTAIOTCS HA YCMOTpEHHE yuuTens. Takxke yduTenb
BIIpaB€ YBEJIWYHUTh WM YMEHBLIUTh YHCIO Y4eOHBIX YacoB, OTBeAEHHBIX B I[lpumepHoil paboueit
nporpamMMme Ha o0oOIIeHue, IOBTOPEHNE, CHCTEMAaTH3alMio 3HaHUH oOy4aromuxcs. EAMHCTBEHHBIM, HO
IPUHIUIHNAIBHO BaXXHBIM KPUTEPHEM, SIBISIETCA JOCTH)KEHUE DPE3YyJbTaTOB OOYYEHHUs, YKa3aHHBIX B
HACTOSILIEN IporpaMMme.



N3 paGoyeii nporpaMMbl BOCIUTAHUSA

Peanmzanus negarorndyeckuMu pabOTHUKaMH BOCTIUTATENIFHOT'O TIOTEHIIMANA YPOKa MPeroaaraet
OpPUEHTHP Ha LieJIeBbIEe MPUOPUTETHI, CBA3AHHBIE C BO3PACTHBIMU OCOOEHHOCTSAMHU UX BOCITUTAHHUKOB U
UCIOJIb30BAHUE CIEIYIOIUX BUIOB U (POPM JESITETbHOCTH:

YCTaHOBJICHHE JJOBEPUTEIbHBIX OTHOUICHUH MEXTy MEeAarornyeCKuM pabOTHUKOM U €ro 00y4arouMHucs,
CIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO 00y4YarOIIUMUCS TpeOOBaHMI U MPOCHO MMeIaroruaeckoro
paboTHUKA, IPUBJICUYCHUIO UX BHUMAHUS K 00CYXAaeMOi Ha ypoke HH(OpMalliY, aKTUBU3ALIUN UX
IM03HABATEILHOM JESITEIHbHOCTH,

noOyxJIeHue 00yJaronuxcs coOI0AaTh Ha YpOKe OOLIETPUHATHIE HOPMBI TOBEICHUS, MPaBUiIa OOIIEHUS
CO CTapUIUMHU (IIeJarorHYeCKUMU PAOOTHUKAMH) U CBEPCTHUKAMHU (00yUJAIOITUMUCS ), TPHHITUITHI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3ALINY;

IIPUBJIEYEHNE BHUMAHUS O0yUaIOIUXCsl K IEHHOCTHOMY aclleKTy U3y4aeMbIX Ha YPOKax SIBICHUH,
Oopranuzaiys ux paboThl ¢ MOJIy4aeMOi Ha ypOKe COLMaIbHO 3HAYUMO nHpopMaluen —
MHUIMAPOBAHUE €€ 00CYKICHHsI, BEICKa3bIBAaHMS 00YJaIOUIMMHUCS CBOETO MHEHHUS TI0 €€ MOBOTY,
BBIPAOOTKH CBOETO K HEl OTHOILICHUS;

HCI0JIb30BaHNE BOCIIUTATENBHBIX BO3MOXKHOCTEN COAepkKaHUsl y41eOHOT 0 IPEMETA YePE3
JEMOHCTPALIUIO 00YYAIOIIMMCS IPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO MMOBEACHHUSI, TPOSBICHUS
YeJIOBEKOIIO0MS 1 JOOPOCEPICUHOCTH, Yepe3 0J00p COOTBETCTBYIOUINX TEKCTOB JUIS YTEHUS, 337144 JUIs
pelieHus, TpoOIeMHBIX CUTYAIUl A7l OOCYXJACHUSI B KJIacce;

IIPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX (POPM pabOThI ¢ 00YHAIOIUMUCS: HHTEIJIEKTYaJIbHBIX UTP,
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTUBALIMIO 00YYAIOIIUXCS; TUJAKTUIECKOTO TeaTpa, Tae
IIOJIyYE€HHBIE HA YPOKE 3HaHUS OOBITPBHIBAIOTCS B TE€ATPAIbHBIX IOCTAHOBKAX; AUCKYCCUM, KOTOPBIE JAlOT
o0y4aromuMcsi BO3MOKHOCTb PUOOPECTHU OTBIT BeIEHUsI KOHCTPYKTUBHOTO JIMAIOra; IPyINHOBON
paboThI WK pabOTHI B Mapax, KOTOPHIE y4aT 00YJIArOIIMXCsl KOMaHIHOM paboTe ¥ B3aUMOICHCTBHUIO C
OpyruMu 00y4daromuMuUCs;

BKJIIOYCHHE B YPOK UTPOBBIX MPOIIEYDP, KOTOPBIE TOMOTAIOT MOAIEPKaTh MOTHBAIMIO OOYYAIOIIMXCS K
MOJIYYEHUIO 3HAHUN, HAJIAXKMBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHUH B KJIACCE, TOMOTAIOT
YCTaHOBIICHHIO T0OpOKeTaTeIbHON aTMochepsl BO BpeMs ypoKa;

opraHu3anys meQcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYAIOLINXCS HAJl X HEYCIEBAIOIUMHU
OJITHOKJIACCHUKaMH, JaroIIero o0y4arnuMcs COUaIbHO 3HAYMMBbIHN OIBIT COTPYJHUYECTBA U B3aUMHOM
ITOMOILIN;

MHULMUPOBAHUE U MOJJIEP’KKA HUCCIIeI0BATENIbCKON AESITENIbHOCTH 00YYalOIIMXCsl B paMKax peaan3anuu
VMU UHIUBHUYyaJIbHBIX U TPYIIOBBIX UCCIIEI0BATEIBCKUX MPOEKTOB, TAIOIINE 00YYatOIUMCS
BO3MO>XHOCTb IPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS TEOPETUYECKOU MPOOIEMbI, HABBIK
TeHEepUpPOBaHUA U 0(POPMIICHUS COOCTBEHHBIX UJIEH, HABBIK YBAXXUTEIHHOIO OTHOIICHUS K YY)KUM HJIEsM,
0o(OpMIIEHHBIM B paboTax IpYrux UCCleoBaTeNeH, HaBbIK MyOJIMYHOTO BBICTYIICHUS TIEpe]
ayIUTOpHUEN, apryMEHTUPOBAaHUS U OTCTAUBaHMsI CBOEH TOUYKHU 3pEHUS.

IlnannpyemMble pe3ybTaThl 0CBOCHHUS Y4eOHOro npeamera «MareMaTHKa) Ha YPOBHE OCHOBHOI'O
o011ero oopa3oBaHus
OcBoenne yuebOHoro mpenmera «MaTemaTukay JODKHO OOECTeurBaTh JOCTH)KEHHE Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMsI CICAYIOMUX JUYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX
00pa30BaTEeNbHBIX PE3YIBTATOB:
JIMYHOCTHBIE Pe3yJabTATHI
JIngHOCTHBIE pe3yabTaThl OCBOEHHUs TMporpaMMmbl  ydeOHOro mpeamera «MareMaTuka
XapaKTepU3YIOTCS:
[TaTpuoTHYecKoe BOCIMTAHKE: TIPOSBICHUEM MHTEPECA K MPOILIOMY U HACTOSIIEMY POCCUICKON
MaTe€MaTHUKH, [IEHHOCTHBIM OTHOILIEHHUEM K JIOCTHKEHHUSIM POCCUMCKUX MATEMAaTHKOB U POCCUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOIB30BAHUIO ITHX JOCTH)KCHHUH B IPYTrUX HayKaxX U MPUKIATHBIX chepax.
I'paxgaHckoe M JIyXOBHO-HPaBCTBEHHOE  BOCHIMTAHUE. TOTOBHOCTBIO K  BBINIOJIHEHHUIO
00s13aHHOCTEN TpaXJTaHWHA W pean3allid €ro IMpaB, MPEICTABICHUEM O MaTEeMaTHYECKHX OCHOBAX
(YHKITMOHUPOBAHMS PA3IUUHBIX CTPYKTYp, SIBICHUMU, MPOIEAYp TPakIaHCKOro oOlIiecTBa (BHIOOPHI,
OTPOCHI W TIP.); TOTOBHOCTHIO K OOCYXIEHHIO ITHYECKUX TPOOJIEM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHUEM BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B
JIESITETbHOCTH YUEHOTO.
TpynoBoe BOCHHTAaHME: YCTAHOBKOM HA AaKTHMBHOE Y4YacTHE B PEHICHUU MPAKTUYECKHX 3a1ady




MaTEeMaTHYeCKON HamnpaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTUYecKOro o0pa3oBaHHA Ha
MPOTSHKEHUH BCEH KM3HU AJISl YCTIEITHONW MPOPEeCCUOHANBHOMN JESITeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHH; OCO3HAHHBIM BBIOOPOM ¥ TOCTPOCHHEM WHIUBUAYATHHOW TpaeKTOpHH O0Opa3oBaHUS W
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI.

DCTETUYECKOe BOCHUTAHUE: CIIOCOOHOCTHIO K SMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSTHUIO
MaTEMaTHYeCKUX OOBEKTOB, 3a/ay, pELICHUHN, pacCyXIEeHUH; YMEHUIO BHUACTh MaTeMaTUYeCKue
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAy4YHOrO NO3HAHMS: OpHEHTAlUWEd B MEATEJILHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAYYHBIX TPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNOBEKa, MPUPOJABI U 00IIeCTBa,
MOHMMAaHUEM MaTeMaTU4YeCKOW HayKH Kak cdepbl YeJOBEUYECKOW NeATeIbHOCTH, STANoB €€ pa3BUTHS U
3HAYUMOCTU [UIsl Pa3BUTHS IIMBWIM3AIMH, OBJQJCHUEM S3BIKOM MAaTEMaTUKH M MaTeMaTU4YeCKOU
KYJIbTYPOH KaK CPEACTBOM IO3HAHUS MHUPA; OBJAJICHUEM MPOCTEHIIMMU HaBBIKAMH HMCCIIEI0BATEIbCKOM
JESITENbHOCTH.

duzuyeckoe BocnuTaHUe, (GOPMUPOBAHME  KYJIBTYPbl  3J0POBbSl M 3MOLMOHAIBHOIO
OJIaromoNy4dusi: TOTOBHOCTBIO IMPHMEHSATh MaTEMaTH4YeCKHe 3HAaHUS B HMHTEPECaX CBOETO 3/10pOBbS,
BeJICHUS 370poBOro o0pas3a >KM3HH (310pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynsipHasi pu3uYecKass aKTHBHOCTB); C)OPMHPOBAHHOCTHIO HABBIKA pe(IIeKCHUH, MPU3HAHHEM CBOETO
IpaBa Ha OIMKOKY U TAaKOT'O e MpaBa APYroro 4yeiaoBeKa.

DKOJOTHYEeCKOe BOCHUTAHME: OPHEHTAlMell Ha NPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWHA s
pelieHus 3a1a4 B 00J1IaCTH COXPAHHOCTH OKPY’KaIoLEl Cpefibl, IUIAaHUPOBAHMSI MIOCTYIIKOB U OLIEHKU MX
BO3MOXXHBIX TOCIEACTBUI JUIsI OKpYXKarolled Cpeapl; OCO3HAHHWEM TIJ00albHOrO  XapakTepa
9KOJIOTMUYECKUX MPOOJIEM U MyTEH UX pELIeHHUS.

JIMYHOCTHBIE Pe3YNbTAThI, 00ECIIEYNBAIONINE a/IANITAIIU 00YyUYAIOUIErocs K U3MEHSIOMUMCS
YCIOBHUSIM COIIMAJIbHOW U PUPOJHON CPEbI:

- TOTOBHOCTBIO K JIGHCTBUSIM B YCJIOBHSIX HEONPEICNEHHOCTH, TOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y JPYrUX JIIOJEH,
pUOOpPETaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHMSI, HABBIKYA U KOMIIETEHIIUU U3 OIIbITA IPYTHX;

- HEOOXOAMMOCTBIO B ()OPMUPOBAHWM HOBBIX 3HAHHWH, B TOM 4HCiIe (GOPMYIUPOBATH HJICH, TOHSTHUS,
TUMoTe3bl 00 OOBEKTaX M SIBICHUAX, B TOM YHUCIE paHee HE M3BECTHBIX, OCO3HABaTh ACPHUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

- CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BBHI3OB,
TPEOYIOMIMI KOHTPMEpP, KOPPEKTHUPOBATH MPHHUMAEMbIC PEIICHHS W ACUCTBHS, (GOPMYIHUPOBATH W
OLICHUBATh PUCKU U MOCIEACTBHS, POPMHUPOBATH

MertanpeamMeTHble pe3yJbTAThl

MertanpeameTHble pe3ynbTaThl OCBOEGHHS NIpOrpaMMbl yueOHoro mpenmera «Marematukay
XapaKTepU3YIOTCsl OBIAJCHUEM YHHBEpPCaIbHBIMU MO3HABATENbHBIMHU JIEHCTBUSMHU, YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHUSIMHA W YHHBEPCATHHBIMU PETYISATUBHBIMH JICHCTBUSMU.

1) VYuueepcanvnvie noznasamenvHvlie Oelicmeus 00eCHeUUBAOT (OpMHpPOBaHUE 0a30BBIX
KOTHUTHUBHBIX IPOLECCOB oOOyyaromuxcsi (OCBOGHHME METOJOB TIO3HAHUS OKPYXKAIOIIEro MHpa;
MIPUMEHEHHE JTOTHYECKHX, HCCIIE0BATENbCKUX OMepaluu, yMeHne paboTaTsh ¢ nuHopmaimen).

ba3oBble JornYecKue IeHCTBHUS:

- BBIBISITh W XapaKTepPU30BaTh CYIICCTBEHHBbIC MPHU3HAKA MaTeMaTHUYeCKUX OOBEKTOB, IOHATHUH,
OTHOIICHUH MEXTy MOHATUAMU; (GOPMYITHPOBATH ONPEICICHUS TIOHATHH; yCTaHABINBATEH CYNICCTBCHHBIN
MpHU3HAK KJIAcCU(PUKAIIMU, OCHOBAHHUS 7151 000OIIEHUS U CPAaBHEHHUSI, KpUTEPUHU TTPOBOAMMOTO aHAIIN3A;

- BOCIIPUHUMATbh, (POPMYIHPOBATh U MPEOOPA3OBBIBATH CYXACHUS: YTBEPAUTEIbHBIE U OTPULIATENIbHEBIE,
€IMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

- BBIABJIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM IPOTHBOpeYHMs B (pakTax, JaHHBIX,
HAONMIOJIEHUSAX W YTBEPXKACHUSIX; TMpeIsiaraTh KPUTEPUU 71 BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUH;

- JIeNaTh BBIBOJIBI C MCIIOJIH30BAHHEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U HHIYKTHUBHBIX YMO3aKIIOYEHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUH;

- pa30buparh TOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKIACHHM (MIpsIMble U OT MPOTHUBHOTO), MPOBOJIUTH
CaMOCTOSITEJIbHO HECIIOJKHbIE JI0Ka3aTeabCTBA MaTeMAaTUYeCKUX (PaKTOB, BBICTpaMBaTh apryMEHTAIUIo,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

- BBIOMpaTh CIoco0 pemeHust ydeOHOU 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEUICHUs, BEIOMPATH
Hau0OoJee MOAXOAAIIUHN C YIETOM CAaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUER).




ba3oBble Hccaen0BaTeNbCKUE IEHCTBHS:
- HCIOJb30BAaTh BOIPOCHI KaK HCCIENI0BATEIbCKUI MHCTPYMEHT NO3HAHUSA; (OPMYIMPOBATH BOMIPOCHI,
¢bukcupyoomue MNpoTUBOpEYre, NPOOIEeMy, CaMOCTOATENBHO YCTaHABIMBATh MCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE;
- IPOBOJAUTH IIO CaMOCTOATENBHO COCTABJIEHHOMY IUIaHY HECIOXKHBI SKCIEPUMEHT, HEOOJIbIIOe
UCCIIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOOH;
- CaMOCTOSITENbHO (POPMYIUPOBATH OOOOIEHHS U BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOII0ACHNS,
MCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTDH MOJIYYEHHBIX PE3YJIbTATOB, BBIBOJAOB M 000OIICHHIA;
- IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MIPOLECCA, a TAKXKE BBIIBUIATh MPEINIOJIOKEHHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHUSIX.

PaGora ¢ undopmarmeii:
- BBIABIISITH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(GOpPMAIMU, NAHHBIX, HEOOXOIUMBIX IJISi PEIICHUS
3a7a4u;
- BBIOMpAaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUI0B
1 GOpM IMpECTABICHHUS;
- BBIOMpaTh (hopMy NpeAcTaBiIeHUs MHPOPMALUU U HUIIOCTPUPOBATH pellaeMble 33/1a4l CXEMaMH,
IrarpaMMaMu, HHOU rpaduKoi 1 uX KOMOWHAIHSIMU;
- OLEHUBaTh HAA&KHOCTh MHGMOPMALMU 1O  KPUTEPUSM, HPEATIOKEHHBIM  yUMTEIEeM WU
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

2)  Vuueepcanvnvlie  KoMMYHUKamueHvle — Oeucmeéus — 00ECIEeYUBAIOT  C(HOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaIOIUXCSL.

Obuenue:
- BOCIIPHHHAMATh U (POPMYJIMPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMH OOIIEHUS; SCHO,
TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XOJly pEIICHU 3a]1a4l, KOMMEHTUPOBATh NOJYyYEHHBIN pe3yiIbTar;
- B XoJie OoOCyXJeHHs 3aJaBaTh BOIIPOCHI IO CYILECTBY OOCYKIaeMOil TeMbl, IPOOIEeMbl, perraeMoi
3aJlauM, BbBICKA3bIBaTh HJEU, HAICJICHHbIE Ha IIOMCK PpELICHMS; COIOCTaBISATh CBOM CYXKJIEHHUS C
CYXKJEHUSIMH JPYTMX YYaCTHMKOB JHajora, OOHapyKuMBaThb pa3jiMyde M CXOACTBO TIO3UIMI; B
KOPPEKTHOH (popMe GOopMyIUpPOBATH Pa3HOTIIACHS, CBOM BO3PAXKECHHUS;
- IPE/ICTABIATh PE3YIbTAThl PELICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA; CAMOCTOSTEILHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyIHHYECTBO:
- TIOHUMATh M WCIOJb30BATh NMPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAIBHOW paOOTHI NpPU pEIICHUH
y4eOHBIX MaTeMaTH4eCKUX 3ajjay; IPUHUMATh IeJb COBMECTHOM JesATEIbHOCTH, IJIAaHUPOBATh
OpraHM3alMI0 COBMECTHOU pabOThI, pacpeaensaTh BUIbl padoT, JOrOBAPUBATHCS, 00CYK/1aTh MpPOLECC U
pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJICH;
- y4acTBOBaTh B I'PYNINOBBIX (Gopmax paboTbl (00CyXkaeHus, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U
ap.);
- BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOMU JEHCTBHUS C IPYTMMM 4YICHAMU KOMaHbI;
OLIEHMBATh KAdyeCTBO CBOEr0 BKJIaJa B OOIMMH MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBHSL.

3) Vuuseepcanvhvie pecyrsimugHvle Oeticmeusi 00ECTIEUMBAIOT  (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKHU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanys:
- CaMOCTOATEIbHO COCTABJISATH IUIAH, AJITOPUTM pEUIeHMs 3ajaud (WIM €ro 4acTh), BBIOMpATh CIOCO0
pemieHust ¢ Y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpOBATH U
KOPPEKTUPOBATh BapUAHTHI PELIEHUI ¢ yu€TOM HOBOI MHQOpMAIIHH.

CaMOKOHTPOJIb:
- BJIaJIeTh cI0co0aMu caMOINIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysIbTaTa pelieHus MaTeMaTH4eCcKoi
3a7a4u;
- IPEBUICTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTB MIPH PEIICHNH 3a/1a4H, BHOCUTh KOPPEKTHBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
- OLEHMBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOM ILIEMU M YCIOBHUSAM, OOBSACHATH
NPUYUHBI TOCTH)KEHUS WM HE JOCTHKCHMS I1eNIM, HAaXOAUTh OLIMOKY, AaBaTh OLEHKY MPHOOpPETEHHOMY
OIIBITY.




IIpeaMeTHBIE Pe3yabTAThI

[IpenmetHsie pe3yibTaThl ocBoeHHs I[lpumepHOW paboueil mporpamMmbl 1O MaTeMaTHKE
IIPEJCTABIIECHBI 10 rofjaM 00y4eHUs B CIEAYIOIUX pa3zenax MporpaMMbl B paMKax OTJEJIbHBIX KypCOB: B
5-6 kmaccax — kypca «Matemaruka», B 7-9 Kiaccax — KypcoB «AureOpa», «[eomerpus»,
«BeposaTHOCTD U CTaTUCTUKAY.

PasBuTHe TOrMYecKuX MPEACTaBICHUN U HABBIKOB JIOTMYECKOTO MBIIUICHHS OCYLIECTBIISETCS Ha
IPOTSDKEHUM BceX JieT OOydeHMsT B OCHOBHOM IIKOJE€ B paMKaX BCEX Ha3BaHHBIX KypCOB.
IIpeanonaraercs, 4TO BBITYCKHHUK OCHOBHOM IIKOJBI CMOYKET CTPOUTH BBICKA3BIBAHUS M OTPULAHUSA
BBICKA3bIBAaHUM, PACIIO3HABATh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUSA, IPUBOJWUTH IPUMEPHl U
KOHTPIIPUMEDBI, OBJIAJIEET MOHATUAMMU: OIPENCICHUE, aKCMOMa, TeOpeMa, T0KA3aTeIbCTBO U HAYYUTCS
UCIOJIb30BATh MX IPU BBIOJHEHUN Y4eOHBIX U BHEYYEOHBIX 3a1au.

IIpumepnas padouas nporpamMma yuyedHoro kypca «MaremaTukay. 5-6 kiacebl
enn u3yvyeHusi yueOHOro Kypca

[TpropuTeTHBIMHU 1EIAMHU 00yUEHHsI MaTEMAaTHKE B 5-6 Kilaccax SBJISIOTCSL:

- I[pOoJOJUKEHHE (OPMUPOBAHMS OCHOBHBIX MaTeMaTHUECKUX IOHATUH  (YUCIIO, BEJIMYUHA,
reomeTpuueckas Qurypa), o0ecrneunBaonX MPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYECKOTO
o0pa3oBaHus 00yYArOIINXCS;

- pa3BUTHE WHTEIUICKTYQJIBHBIX M TBOPYECKHMX CHOCOOHOCTEH OO0ydJaromuxcs, MO3HABATEIbHOM
aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUH, HHTEPECA K N3YYCHUIO MAaTEMaTUKH;

- NI0JIBEJICHUE O0YYAIOIIMXCSl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U MaT€MaTUKU U
OKPY>KaIOILEro MUpa;

- ¢opmupoBaHne (QYHKIMOHAIBHOM MaTeMaTHYECKOW TPAMOTHOCTH: yMEHHS  paclio3HaBaTh
MaTeMaTHYecKue OOBEKThl B PEAlbHbIX JKU3HEHHBIX CHUTYalUsX, NPUMEHATh OCBOEHHBIC YMEHHUS JUIS
peuIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH IIOJYYCHHBIE PE3YJIBTATH U OLICHUBATH
UX Ha COOTBETCTBUE MPAKTUYECKON CUTYALIUH.

OCHOBHBIC JIMHUHM COJACPKaHUS Kypca MaTeMaTuku B 5-6 Kkimaccax - apudmerndeckas u
reoMeTpHUecKasi, KOTOpbIe Pa3BUBAOTCS MapauIeIbHO, KAKJasi B COOTBETCTBUM ¢ COOCTBEHHOM JIOTHKOM,
OJIHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBUU.

Taxoke B Kypce MpOMCXOUT 3HAKOMCTBO C JIEMEHTAMU ajreOpbl U ONUcaTeIbHON CTaTUCTHUKH.

N3ydenue apupmMeTnueckoro Marepuajga HaUMHAETCS CO CUCTEMAaTH3alliu U Pa3BUTHUS 3HAHUU O
HaTypalbHBIX 4YHCIAX, TIIOJYYEHHBIX B HadainpbHOM 1mkose. IIpu 5TOM  COBEpLICHCTBOBaHUE
BBIUHCIIUTENbHON TEXHUKU M (OPMUPOBAHME HOBBIX TEOPETUUYECKMX 3HAHUN COUETAeTCS C pa3BUTHEM
BBIUUCIIUTENILHOW KYJIBTYpBl, B YaCTHOCTH C OOy4e€HHEM MpocTeHIInM npuémam NPUKUAKH U OLEHKH
pe3yJIbTaTOB BBIYMCIIEHUHN. V3yueHne HaTypaldbHBIX 4HMCEN MPOAOIIKAeTCs B 6 Kiacce 3HAKOMCTBOM C
HaYyaJIbHBIMU IIOHATUAMU TEOPUU ACIUMOCTH.

Jlpyroii KpymHbIi OJIOK B cojepaHUK apu(pMEeTHYeCKON JMHMU 3T0 ApoOu. Hauvano uszydenus
OOBIKHOBEHHBIX M JECATUYHBIX JApoOei OTHECeHO K 5 Kilaccy. DTO MEepBbIM 3Talm B OCBOCHUHU JIPOOEH,
KOTrJia NMPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMH, NMOHATUSMH TeMbl. [Ipm 3TOM paccmorpeHune
OOBIKHOBEHHBIX Jpo0Oeif B NOJHOM OO0BbEME NpPEIIECTBYeT H3YYEHHMIO JECATUYHBIX JpoOed, dTo
1Ie7IeCO00pa3HO C TOYKH 3PEHUS JIOTMKW H3JIOKEHUS YUCIOBOW JIMHUU, KOTJa TpaBuia JACHCTBUU C
JECATUYHBIMU JIPOOSIMH MOXHO OOOCHOBATh yXK€ M3BECTHBIMH AJITOPUTMAMH BBINOJHEHUS JEHCTBUI C
OOBIKHOBEHHBIMU JApOOSIMHU. 3HAKOMCTBO C JECATHUYHBIMH JIpOOSMHU PACHIMPUT BO3MOKHOCTH IS
MOHUMaHMs OOYYaIOUMMHCA TPHUKIAJHOTO MPUMEHEHHs HOBOW 3aluCH TpU H3YYEHUH JIPYTHX
MIPeIMETOB U MU MPaKTUYECKOM HcIoyib3oBaHuu. K 6 kitaccy oTHeCEH BTOpOIl 3Tal B U3yuyeHUH Apo0eH,
IJie MPOUCXOIUT COBEPILIEHCTBOBAHNE HABBHIKOB CPABHEHUS U MpeoOpa3oBaHus Ipodel, 0CBOCHHE HOBBIX
BBIYMCIIUTENBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIICHHUI, B TOM YHCIIC 3HAUEHUI BBIPAXKECHMI,
COZIepKalIMX M OOBIKHOBEHHBIC, M JECATHYHBIE JApOOH, YCTAHOBJICHHME CBSI3€H MEXAYy HHMH,
paccMoTpeHHe MpUEMOB pellleHusl 3ajad Ha JApoOu. B Hauane 6 kimacca MPOUCXOIAUT 3HAKOMCTBO C
IIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTEIBHBIX U OTPULIATENIBHBIX YMCENT SBJISIETCS TO, UYTO OHH TaKKe
MOTYT paccMaTpHUBaTbCsl B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane usyueHus temsl «llonoxxurensHsie n
OTpULIATENIBHBIE YHCIa» BblaenseTca noarema «llensle yucna», B paMKax KOTOPOM 3HAaKOMCTBO €
OTPULIATEIbHBIMM YHUCJIAMHU M JIEHCTBUSAMHU C TIOJIOKHUTEIBHBIMM W OTPHULATEIbHBIMU YHCIAMU
IIPOUCXOJUT HA OCHOBE COJEPKATEIBHOTO MOAX01a. JTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH
YYaIIKUXCs MPAKTUYECKU CO BCEMH OCHOBHBIMU IIOHATHUSMHU TEMBI, B TOM YHUCJIE U C IIpaBUJIaMU 3HAKOB
IIPU BBINOJIHEHUH apudMeTHuecKux AeicTBuil. MizyueHne panoHaIbHbIX YMCET HA 3TOM HE 3aKOHYUTCH,



a Oyder NpoONOKEHO B Kypce anreOpbl 7 Kiacca, 4YTO CTAaHET CIEIYIOIUM IPOXOJOM BCeX
IPUHIUIHNAIBHBIX BOIPOCOB, TEM CaMbIM pa3jieleHue TPYJHOCTeH o0ierdaeT BOCIpUATHE MaTepHaia, a
pacripesieieHue BO BpEeMEHH CITIOCOOCTBYET MPOYHOCTH MPHOOPETAeMbIX HABBIKOB.

IIpu oOyueHHM peIIeHUIO0 TEKCTOBBIX 3a7ad B 5-0 KiaccaX HCIOJB3YIOTCS apu(pMeTHdecKue
npuémsbl pemieHus. TeKCTOBbIE 3a/aud, pelaeMble MpU OTPaOOTKE BBHIYMCIUTENBHBIX HABBIKOB B 5-6
KJIaccax, pacCMAaTPUBAIOTCSA 3a/1aydl CIECAYIOIIMUX BUIOB: 337a4d Ha JBMKCHHE, HA YaCTH, Ha IIOKYIIKH, Ha
paboTy 1 MPOU3BOAUTENBHOCTD, HAa MPOLEHTHI, HA OTHOLICHHS U npornopuuu. Kpome toro, odydaromuecs
3HAKOMSATCA C NpUEMaMH pelleHHs 3ajad 1epeOopoM BO3MOXHBIX BapHaHTOB, ydarcsi paboTarh C
uHpopManuen, MpeacTaBIeHHON B popMe TaOIHIl HIIM AUATPaMM.

B IlpumepHoil pabouell mnporpamme MNperycMOTPEHO (OPMHUPOBAHUE IMPONENEBTUUECKUX
anreOpanvyeckux MpeAcTaBieHUil. bykBa Kak CHMBOJ HEKOTOPOIO 4YHCJIa B 3aBUCHMOCTH OT
MaTEMaTHYECKOI0 KOHTEKCTa BBOAMTCSA IOCTENCHHO. DyKBEHHas CHMBOJIMKA LIMPOKO HCIOJB3YETCS,
NpeX/ae BCEero, I 3amUCH OOUIMX YTBEPXKACHUH M MPEUIOKEHUH, (OpMysd, B YaCTHOCTH JUIS
BBIYHCJICHHS T€OMETPUYECKHUX BEIUYNH, B KAYECTBE «3aMECTUTEII» YUCIIA.

B kypce «MaremaTtukmn» 5-6 KiIaccoB INpEACTaBIIE€HA HarjsAHas T'€OMETpUs, HAIIPABJICHHAs Ha
pa3BUTHE OOpPATHOTO MBIIIJICHUS, TPOCTPAHCTBEHHOI'O BOOOpPaKEHHUs, N300pa3UTEIbHBIX yMEHUH. DTO
BAXHBIM JTall B U3yYEHUU I€OMETPHUM, KOTOPBIA OCYLIECTBIIIETCS HAa HAIVISIIHO-IIPAKTHYECKOM YPOBHE,
OIMPAETCS Ha HArJIATHO-00pa3HOe MBINUICHHE oOydaronmxcs. bonbmast poiab OTBOAUTCS MPAKTUIECKOM
NESTENbHOCTH,  ONBITY,  OSKCIEPUMEHTY, MojenupoBaHuto.  OOydaromuecss  3HAKOMSATCA  C
reOMETPHUUECKUMH (UTypaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIINMHU KOH(PUTYpaLUsIMHU,
yyarcs M300pakaThb WX Ha HEJIMHOBAaHHOM M KieTd4arod Oymare, paccMaTpuBalOT MX IpocTeiinue
CBOWCTBa. B mpomecce u3ydeHHWs] HArJAIHOW TEOMETPHHM 3HAHWSA, MOJYYCHHBIE OOYUYaIOUIMMHUCS B
HA4aJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCSI U PaCILIUPSIIOTCS.

MecTto y4eOHOro Kypca B yueOHOM ILIaHe

Cormacio yueOHOMy TlaHy B 5-6 Kiaccax W3y4yaeTcsi HWHTETPHUPOBAHHBINA  TpeIMeT
«MareMaTiKay, KOTOPBI BKIIIOYAET apu(PMETUYSCKUH MaTepHal W HATIAHYI0 T€OMETPUIO, a TaKkKe
IIPOIEIeBTUUECKUE CBEICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Havyajia OMMCaTeIbHOM CTATUCTHKH.

VY4eOHblIii 1J1aH Ha U3YYEHHE MAaTEMaTHKU B 5-6 KilaccaXx OTBOJUT HE MEHEe 5 yueOHBIX 4acoB B
HEJIENI0 B TeYEHUE KaK0ro rojia o0y4yeHus, Bcero He MeHee 340 yueOHBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (1o rogam o0y4eHust)

S KJace

HarypanbHble uncia u Hynb

HarypanbHoe uucno. Psg HatypaneHbix yncen. Yucno 0. M300paxeHne HaTypaJIbHBIX YMCeNl TOYKaMH Ha
KOOpPJIMHATHOM (YMCIIOBOI) MPSIMOMA.

[lozunmonHas cucrema cuuciaeHus. PuMckas Hymepanus Kak IPUMEpP HENO3ULMOHHON CHCTEMBI
cuucienus. [lecsTuuHas cucremMa CUMCIeHusI.

CpaBHeHHE HaTypaJbHBIX YHCEN, CPAaBHEHUE HATypaJbHbIX uucesl ¢ HyléM. CrnocoObl CpaBHEHHS.
OxpyrieHne HaTypaJIbHbBIX YHCEIL.

CrnosxeHue HaTypalbHBIX YHCEN; CBOWCTBO HYJIS IPU CIOXEHUH. BrlunTaHue kak JeiicTBue, oOpaTHOE
CJI0)KEHMIO. Y MHOKEHHE HaTypaJIbHbIX YMCEIT; CBOMCTBA HYJIS M €IMHULIBI IPH YMHOXKEHUU. JleneHne Kak
neiicTBue, oOpaTHOE YMHOXXEHUIO. KOMITIOHEeHTH! JIeiicTBUH, cBsA3b Mexay HuUMHU. [IpoBepka pesynbraTta
apudmernueckoro aerctusa. [lepemecturenbHoe U couyeTaTeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUS U
YMHOKEHUS, paclipeIe/InTEIbHOE CBOMCTBO (3aKOH) YMHOYKEHUSI.

Hcnonp3oBanue OykB J1si 0003HAYEHUSI HEU3BECTHOTO KOMITIOHEHTA U 3allUCU CBOMCTB apHU(PMETHUECKUX
JNEUCTBUM.

Jlenutenu u KpaTHbIE YHCIia, pa3jiokeHHe Ha MHoxuTenu. [Ipocteie u cocraBHble uncia. [lpusHaku
JeInuMocTH Ha 2, 5, 10, 3, 9.]JleneHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIX MTOKa3aTeaeM. 3alKch Yiciia B BUI€ CYMMBI pa3psiIHBIX ClIaraeMbIX.

Uucnosoe BeIpaxeHUE. BprurciieHne 3Ha4€HUI YUCIIOBBIX BBIPAKEHUI; TIOPSAIOK BBIITOTHEHUS JEHCTBHMN.
Hcnonp30BaHne MpU BBIYUCIEHUAX EPEMECTUTEIIBHOTO U COUETATEIBHOTO CBOMCTB (3aKOHOB) CIIOXKEHMS
1 YMHOXXEHHUS, PAcTIpEeIUTEIbHOIO CBOMCTBA YMHOXKEHHUSI.

Hpobu

[IpencraBnenue o ApoOu Kak crocode 3amucu yacTu BeandruHbl. OObIKHOBEHHBIE 1po0u. [IpaBuibHbIE U
HenpaBuibHble IpoOu. CMmemanHas ApoOb; MpEACTaBICHUE CMEIIaHHOW ApoOM B BHJE HEMPaBUILHOMN
IpoOu M BBIACIICHHUE IIEJIOM YacTHU YKCIia W3 HEMpaBWIbHOW apodu. M300pakeHue apobeit ToukamMu Ha
grcnoBoil mpsimoii. OcHOBHOE cBOMCTBO npodu. Cokpamienue apodeii. [IpuBeneHue npodu K HOBOMY



3HameHaTeno. CpaBHEHHE APOOCH.

CnokxeHHME W BBIUMTAHHE JApoOei. YMHOXKEHHE M JeJieHHe ApoOei; B3auMHO-OOpaTHBIC IpOOH.
HaxoxaeHne gacTu 1enoro 1 1eIoro 1o €ro 4acTy.

Hecsatuanas 3anuch apoodeil. [Ipencrapnenue gecaTHUHOM ApoOu B BUIe 0OBIKHOBEHHOM. M300paxkeHue
JECATUYHBIX APOOEH TOUKaMu Ha YUCIOBOM MpsiMoii. CpaBHEHHE AECATUYHBIX IPOOCH.

Apudmernueckue 1ecTBUs ¢ AeCATHUHBIMU 1po0siMu. OKpyTiieHne IeCITUUHBIX Jpo0ei.

Pemrenne TekcTOBBIX 3a1a4

Pemienue TekcToBbIX 33a1au apupmMeTHIecKM criocodoMm. Perienue noruueckux 3anad. Pemenue 3agau
nepedopoM BceX BOSMOXKHBIX BapUaHTOB. Mcronp30BaHNe TPU PEHICHUH 3a/1a4 TaOJIHI] U CXEM.

Pemenne 3anau, copepKalux 3aBUCHUMOCTH, CBA3BIBAIOIINE BEIUYMHBI: CKOPOCTb, BPEMs, PACCTOSHHUE;
[IEHa, KOJHMYECTBO, CTOMMOCTh. EJWMHUIBI M3MEpeHHs: Macchl, 00b&Ma, IICHBI; PACCTOSHUS, BPEMEHH,
CKOpOCTH. CBS3b MEXAY CINHNALIAMU U3MEPEHUSI KAKJOU BEJTUYHHBIL.

Pemennie 0oCHOBHBIX 3a]1a4 Ha IPOOH.

IIpencraBnenue NaHHBIX B BUJIE TAOJIMII, CTOJIOUATHIX JUATPAMM.

Harmsnnas reomerpus

Harnsinaeie mpeacraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, Jyd, yroj, JOMaHas,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KpyT. YTou. ITpsiMoii, OCTpBIi, TyION U pa3BEPHYTHIM YIIBL.

JUinHa oOTpe3ka, METpPUUYECKHE EAUHMIBI JJIMHBL. JlJIMHA JIOMaHOW, NEpPUMETP MHOIOYTOJIbHHKA.
W3mepenue 1 NoCTpOEHKE YIJI0B ¢ HOMOUIBIO TPAHCIIOPTUPA.

Harnsigaele npencraBineHust o Gpurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; IMPSIMOYTOJIbHMK, KBaapaT;
TPEYroJIbHUK, O PaBEHCTBE (UTYD.

N3obpaxxenne ¢uryp, B ToM uucie Ha kierdaroii Oymare. Iloctpoenme xoHpurypaumii u3 dvacreit
IpsIMOi, OKPYXHOCTH Ha HEJIMHOBAHHOM U KiieTyaToi Oymare. Vcnoiab3oBaHuEe CBOMCTB CTOPOH U YIJIOB
IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomanp NpsAMOYrojJpHUKA M MHOTOYTOJIBHUKOB, COCTaBJICHHBIX M3 INPSAMOYIOJIBHUKOB, B TOM 4YHCIE
¢buryp, n300pakEHHBIX Ha KJIeTyaToil Oymare. EXUHUIBI H3MEPEHHS TITOMIAH.

Harnsinaele npencraBieHHs O MPOCTPAHCTBEHHBIX (UIypax: MPsSMOYTOJIbHBIM Hapaienenunesn, Kyo,
MHOT'OI'PaHHUKHU.

N300parkeHre npocTelInx MHOrorpaHHUKoB. Pa3BépTku kyOa u nmapaenenunena. Co3nanue Mozesnei
MHOTOTPaHHHUKOB (13 Oymaru, NpoBOJIOKH, IJIACTHIIMHA U JIp.).

O0BEM MpsIMOYTOJIBHOTO Mapaienenunesa, kyoa. Enuauibel namMepenns oobEéma.

6 kacc

Hatypanbnsle unicna

Apudmernueckue AEMCTBHS C MHOTO3HAUYHBIMHM HAaTypaJbHBIMU YHCIaMHU. YUCIOBBIE BBIPAKEHUS,
NOPSAAOK NEMCTBUM, MCIOJIb30BaHUE CKOOOK. Mcnosbp30BaHNEe MpPU BBHIUMCIEHUSX MEPEMECTUTEIBHOTO U
COYETATEIIbHOTO CBOMCTB CIIOKEHUSI M YMHOXKEHUS, PpacHpeleUTEIbHOrO0 CBOICTBA YMHOKEHUS.
OxpyriieHne HaTypaJIbHbBIX YUCEIL.

JlenuTenu U KpacHbIE YncIia; HauOOoIbIIMKA OOIIMI JeTUTeNh U HauMeHbIlIee obliee kpaTHoe. JlenuMocThb
CYMMBI U ITPOU3BEACHHUS. JleIeHUE C OCTATKOM.

Hpobu

OObIKHOBEHHAs 1po0Ob, OCHOBHOE CBOIMCTBO ApoOH, cokpalieHue apodeii. CpaBHEHUE U yIOPSAA0YUBaHUE
npoOeit. Perenune 3a1a4 Ha HAXOXKIEHNWE YaCTH OT IIEJIOTO W IEJIOTr0 MO ero JacTu. JIpoOHoe 4ucio Kak
pesynbTar Aenenus. IIpeacraBieHne AecATHUHOW JpoOu B BUe OOBIKHOBEHHOW APOOH M BO3MOKHOCTH
npeicTaBiIeHs] OOBIKHOBEHHON IpOoOM B BUJE NeCATUUYHOM. JlecaTuyHble TpoOH U MEeTpUUecKas cuctema
Mep. ApupmeTnueckue IeiCTBUS U YUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMHU U JIECITUYHBIMU JIPOOSIMH.
OtHomenue. JleneHue B JaHHOM OTHoIIeHWH. Macmtad, mpomnopuus. [IpuMenenue npomnopuuu mnpu
pelIeHnn 3a1au.

[TonsiTue mpouenTa. Beruncinenue mpoieHTa OT BEMWYMHBI M BEJIMYMHBI 10 €€ MpOLEHTY. BripaxeHnue
MPOIIEHTOB JIECATUYHBIMHU IpoOsMu. Pemienue 3a1ay Ha NpOLEHTHL. BripaskeHHe OTHOIEHUS BETHMYUH B
MIPOLICHTAX.

[TonoxxurenbHbIe U OTpULIATENbHbIE YHCIIA

[TonoxxkurenbHble W oOTpunarenbHble uncia. Llensle uwnciaa. Moaynp 4Hcna, reoMeTpudeckas
UHTEepOpeTanus MoAyns uucina. M3o0pakeHue uMcen Ha KOOPIMHATHOM mpsMoil. UYwucioBble
npomexxyTku. CpaBHeHHE uMcel. ApudmMeTndecknue ASHCTBUS C MOJ0XKUTEIbHBIMA U OTPHLIATEIbHBIMU
YHCIIaMH.

[TpsiMoyronbHasg cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KOOpauHATBI TOUKM Ha IUIOCKOCTH, abcuucca H



opauHaTa. [Toctpoenue Touek u Guryp Ha KOOpIAUHATHOM MIIOCKOCTH.
bykBeHHBIE BBIpa)KECHUS
[Ipumenenne OyKB JJii 3alUCH  MaTeMaTHYECKUX BBIpAXEHUH H  mpemioxeHuil. CBoicTBa
aprupMETHYECKUX JTEUCTBUI. ByKBEeHHbIE BRIpQXKEHUSI M YUCIIOBBIC TI0JICTAaHOBKH. BykBEeHHBIEC paBEHCTBA,
HAXO0XXJICHUE HEM3BECTHOTO KOMIOHEHTa. POopMyIibl; (popMyITbl IepuMeTpa U IUIOLIAIU MPSIMOYTOJIbHUKA,
KBaJpara, 00bEMa napasiesnenumena u Kyoa.
Pemenne TekcTOBBIX 3a1a4
Pemienue TekCTOBBIX 3a7ay apupMeTHUECKUM crocoooM. Pemienue sorndeckux 3anay. Pemenue 3anau
nepebopoM BCeX BO3MOXKHBIX BapUaHTOB.
Pemenne 3agau, copepkalux 3aBUCHMOCTH, CBSI3BIBAIOIIUX BEJIMYUHBL: CKOPOCTb, BPEMS, PACCTOSHUE,
[[eHa, KOJIMYECTBO, CTOMMOCTh; MPOM3BOJUTEIBHOCTh, BpeMs, 00bEM paboThl. ENMHUIBI M3MepeHwHs:
MacChl, CTOUMOCTH; PacCTOSHHs, BPEMEHH, CKOpPOCTU. CBA3b MEXIY €IUHHMIIAMH HU3MEPEHMS KaKIOu
BEJIMYUHBI.
Pemenne 3amad, CBA3aHHBIX C OTHOUICHHEM, IPONOPLUUOHAIBHOCTHIO BEIUYHH, NPOLICHTAMH; PELICHHUE
OCHOBHBIX 337au Ha ApoOM U mpoueHThl. OLeHKa W MPUKUAKA, OKpyIrileHHe pe3ynbrara. CocraBieHUE
OYKBEHHBIX BBIpaKE€HHI 10 yciaoBuUIO 3a1auu. [IpencraBinenne JaHHBIX ¢ TOMOILBIO TaOJIUI] U AUArpaMM.
Crosibuatple [uarpaMMbl: YTEHHE U TOCTpOEHUE. UTEHNE KPYTOBBIX JUarpaMmM.
Harnsnnas reomerpust
Harnsnnele npeacraBiaeHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Jyd, yroj, JoMaHas,
MHOT'OYTI'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.
B3aumHOe pacnosiokeHue IBYX INPSAMBIX Ha IUIOCKOCTH, MapajulebHbIE MPSMbIC, NEPIEHANUKYISIPHBIC
npsimble. M3MepeHne paccTosiHUI: MeXay ABYMsI TOUYKaMHU, OT TOYKU 110 MPSAMOM; JUIMHA MaplipyTa Ha
KBaJIpaTHOM CETKE.
N3mepenue U mocTpoeHHE YIJIOB C MOMOIIBI0 TpaHCHOPTUpPA. BUIbl TpeyroJbHUKOB: OCTPOYIOJIbHBIMN,
IPSIMOYTOJIbHBIM, TYHOYTOJIbHBINA; paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YUeThIpEXYrolbHUK, MPUMEpPHI
YeThIPEXYTOJbHUKOB. [IpIMOYroapHUK, KBagpaT: UCHOJIb30BAaHUE CBOICTB CTOPOH, YIJIOB, JHMAaroHajei.
N300pakeHre reoMeTpu4ecKux GUryp Ha HEJITMHOBAaHHOHN Oymare ¢ UCHOJb30BaHUEM LIUPKYJIS, JIMHEHKH,
yrojipHUKa, TpancnopTupa. [loctpoenus Ha kineT4yaroii Oymare.
[lepumerp MHoroyrosnbHuka. IloHatue tulomaau QUIypsl; €AMHULBI  HM3MEpPEHHs  IUIOLIAIu.
[Tpubnmx€HHOE M3MepeHue Iulomiaau Quryp, B TOM uuCie Ha KBajapaTHOW cerke. [IpuOnmxéHHOe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.
CumMMeTpus: LIeHTpaJibHasA, 0OCeBas U 3epKajbHasi cMMMeTpuH. [locTpoeHre CHMMETpUUYHBIX (QUTyYp.
Harnsinele npeacTaBieHns o MPOCTPAHCTBEHHBIX (pUrypax: mapajienenunes, Kyo, npu3Ma, nupamusa,
KOHYyC, IWIMHApP, map u cdepa. M3o0paxkeHue mnpocTtpaHCTBeHHbIX ¢(uryp. [Ipumepsr pa3BEépTok
MHOT'OI'PaHHHUKOB, IIMIMHIpAa U KoHyca. Co3maHue Mojeneil mpocTpaHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TIIACTHIJIMHA U JIP.)
[Tonsatue 06b&Ma; equHUILIBI H3MepeHus 00béMa. OOBEM MPSAMOYTOIBHOTO Napajuieenunena, Kyoa.
IInanupyemMblie npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS IPUMEPHOI padouel mporpaMmal Kypca (1o
roaam o0y4eHmus)

OcBoenne ydeOHOro kypca «MaremaTuka» B 5 6 Kiaccax OCHOBHOW MIKOJIBI JIOJDKHO
obecreunBaTh JOCTHKEHHE CIEIYIOUINX MPEeAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:
SKJIacc

Yucna u evruucnenus
[lonumate W TOpPaBWIBHO  YHOTPEOISATH TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMH  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.
CpaBHMBATH M YIIOPSI0OYUBATh HATYpaJIbHBIE YNCIIA, CPABHUBAThH B MPOCTEHIINX CIy4asix OObIKHOBEHHBIE
Ipo0u, TECSITHIHBIC APOOH.
CoOTHOCUTh TOUYKY Ha KOOPJMHATHOW (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YHCIOM |
n300paxkaTh HaTypaibHbIE YHCIIa TOUKAMHU Ha KOOPJIAUHATHON (YKCIOBOM) MPSAMOIA.
Beimonuate apudmernyeckue ASUCTBUS ¢ HATYpAIbHBIMU YHCIAMHU, ¢ OOBIKHOBEHHBIMH JAPOOSMH B
MIPOCTEUIINX CITyYasiX.
BbInonHATE IPOBEPKY, MPUKUIKY PE3YIbTaTa BBIYUCICHUN.
OxpyrisTh HaTypaibHbIE YHCTIA.
Pemtenue TexcTOBHIX 3a1a4
Pemate TekcroBble 3amauM apu(METHUECKHUM CHOCOOOM M € MOMOIIBI0 OPraHU30BaHHOIO KOHEYHOI'O
nepedopa BceX BO3MOXKHBIX BAPUAHTOB.



Pemate 3amaum, comepxamiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI: CKOPOCTh, BPEMS, PACCTOSTHUE;
LIEHA, KOJIMYECTBO, CTOUMOCTb.
Hcnonb30BaTh KpaTKUE 3aMCH, CXEMBbI, TA0JIUIIbI, 0003HAYCHHUS [IPH PEIICHUH 3a7ay.
[Tonb30BaTbcsi OCHOBHBIMU €AMHHUIIAMU HU3MEPEHHUS: LIEHbI, MAcCChl, PACCTOSHUS, BPEMEHU, CKOPOCTH;
BBIPAXXATh OJIHU €AMHUIIBI BEJIMUYMHBI Yepe3 JIpYyTHE.
W3Bnekarb, aHAIU3UPOBaTh, OICHUBATh WH(OPMALIMIO, MPEJICTABICHHYIO B TaOJHIle, HA CTOJIOYATON
JUarpaMMe, MHTEPIPETUPOBATDH MPECTaBICHHBIC JAHHbIE, HCIOJIb30BaTh IaHHBIC IPU PELICHUH 3a]1a4.
Haenaonas ceomempus
[Tonb30BaTbCsl TEOMETPUUECKUMU MOHATUSIMU: TOYKA, MpsSMasi, OTPE30K, JIy4, Yroj, MHOTOYTOJIbHHK,
OKPY’KHOCTb, KPYT.
[TpuBOIUTE MPUMEPBI OOBEKTOB OKPYKAIOIIETO0 MHUPA, UMEIOMIHUX (HOPMY H3YUEHHBIX T€OMETPUUYCCKUX
buryp.
Hcnonb3oBath TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIAMH: BEpUIMHA CTOPOHA; C MHOTOYTOJbHUKAMU: yroJ,
BEpUIMHA, CTOPOHA, INAarOHaJIb; C OKPY>KHOCTBIO: PAINYC, TUAMETP, LEHTP.
N306paxaTh u3yueHHbIE TeOMeTprUUYecKre GUTrypbl Ha HETUHOBAHHOM U KJIETYaTON Oymare ¢ MOMOIIIbIO
LUPKYJIA U JIMHENKH.
Haxonuth 1yiMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MOMOILIBIO JUHEHKH, CTPOUTH OTPE3KHU
3aJIaHHOM JUITMHBI, CTPOUTH OKPY>KHOCTb 33/IaHHOTO paguyca.
Hcnons30BaTh CBOWCTBA CTOPOH U YIJIOB IPSIMOYIOJIBHUKA, KBaJipaTa JJIs UX OCTPOEHUS, BBIUUCICHUS
JIOMIAIN U IEPUMETPA.
Bbluncnare  mepumerp W IUIOMIAAb  KBajpaTa, MpSIMOYrojbHHMKA, (UIyp, COCTaBIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHUCIIe (GUTYP, N300pKEHHBIX HA KJIETYATON Oymare.
[Tonb30BaTbCsi OCHOBHBIMM METPUYECKUMH €AMHULAMU MU3MEPEHUs JJIUHBI, IJIOIIAAU; BbIPaXKaTh OJHU
€AMHUIBI BEJIMUYMHBI Yepe3 JIpyTHe.
Pacno3naBate mapamienenumesi, KyO, HCIONb30BaThb TEPMUHOJOTHIO: BEpIIMHA, peOpo TIpaHb,
M3MEpEeHUs; HAaXOAUTh U3MEPEHHUS Mapajuiesienuresa, Kyoa.
Boruncnsate 00béM Kyba, mapaiienenurnena Mo 3aJaHHbIM H3MEpPEHHUSM, MOJIb30BAThCA €AMHULIAMU
u3MepeHus oobEMa.
Pemiate HecnoKHbIE 3a1a41 Ha U3MEPEHNUE T€OMETPUUYECKUX BEIMYHMH B MPAKTUUECKUX CUTYyaIUX.
KJIacc
6 kmacc
Yucna u evruucnenus
3HaTh W TMOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUIAMH YHCET M CHOCO0aMU WX 3alluCH,
MEePEXOIUTH (€CJIM ATO BO3MOYKHO) OT OJTHOM (POPMBI 3aITUCH YUCIIA K APYTOH.
CpaBHUBAThH U yIOPSIOUYUBATH II€TbIe YHCIIa, OOBIKHOBEHHBIE U JACCATUYHBIC JPOOH, CpaBHUBATH YHCIIA
OJIHOTO U Pa3HbIX 3HAKOB.
BrimonHsATe, coueTas yCTHbIE U MHUCbMEHHBbIE MPUEMBI, apupMETHIECKe ACUCTBUS C HATYpPaIbHBIMH U
LETBIMH YHCIIaMHU, OOBIKHOBEHHBIMU U JIECITHUYHBIMU JPOOSMH, TOJOKHUTEIbHBIMUA U OTPUIIATEIHLHBIMU
YHUCIIaMHU.
BoluucnsaTe 3HaU€HHUS] YUCIOBBIX BBIPAXKEHUH, BBIIOJIHATh TPUKUJKY U OLICHKY PE3YJIbTaTa BHIUUCICHUM;
BBITIONTHSATH MPeoOpa30BaHUs YUCIOBBIX BRIPAKEHUN HAa OCHOBE CBOMCTB apu(hMETHIECKUX JEHCTBHIA.
CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOLIUM €M YUCIOM M M300pa’kaTh 4ducia
TOYKaMU Ha KOOPJAMHATHOU MPSMOM, HAXOJUTh MOIYJb YHCTIA.
COOTHOCHUTH TOYKH B IPAMOYTOJIBHON CUCTEME KOOPANHAT C KOOPAMHATAMU 3TON TOUKH.
OKpyTJISTh LIeJIbIe YHCTa U IECATUYHbIE TPOOH, HAXOIUTh MPUOIMKEHHS YUCEIL.
UwucnoBbie 1 OyKBEHHBIC BRIPAYKEHUS
[Tonnmatp U ynoTpeOIsITh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO0 CTEMEHU YKCIa, HAXOMUTh KBaApaT U Kyo
YHUCIIa, BBIYUCISITH 3HAYEHUST YUCIIOBBIX BRIPAKEHUH, COIEPIKAIINX CTEICHH.
[Tonp30BaThCs MpU3HAKAMHU JIETUMOCTH, PACKIIAIBIBATh HATYpAITbHBIC YHCIIA HA MPOCTHIE MHOKHUTEITH.
[Tonb3oBaTbest  MacmTaboMm, COCTABIIATH TPOMOPIMM W OTHOIIEHWsA. Vcmonp3oBaTh OyKBBI iAo
0003HAYECHHS YHCET MPHU 3aMHCH MAaTEMATHYECKUX BBIPAKEHUH, COCTABIATH OYKBEHHBIC BBHIPAKEHUS U
(dhopMyIbl, HAXOMUTHh 3HAYECHHSI OYKBEHHBIX BBIPAKECHHM, OCYIIECTBIISAS HEOOXOIUMBIE TIOJICTAHOBKH W
npeoOpa3oBaHUsL.
Haxonntb Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.
Pemntenue TekcTOBBIX 3a7a4
Pemarp MHOTOIIArOBBIE TEKCTOBBIE 33141 apU(PMETHIECKIM CITIOCOOOM.



Pemate 3agaun, cBsi3aHHBIE C OTHOIIEHUEM, IPOIOPIIUOHAIIBHOCTHIO BEJIUYHH, IPOLEHTAMHU; PEIIaTh TPU
OCHOBHBIE 3a/1a4M Ha APOOU U IPOLEHTHI.
Pemate 3amauu, conepikaiine 3aBUCMMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTb, BPEMs, PACCTOSHUE,
[[EHa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOAMUTEILHOCTh, BpeMms, o00béMa paboThl, HUCHOIB3YS
apudmeTrnyeckue  NEUCTBUSA,  OLEHKY, [PUKUIKY, I[OJB30BAThCS  CAMHHUIIAMH  W3MEPEHUS
COOTBETCTBYIOIIUX BEJIUYHUH.
CocTaBnarb OYKBEHHbIE BBIPAKEHUS IO YCIOBUIO 33/1a4H.
N3Bnekary nHpoOpManuio, MpeACTaBICHHYIO B TaOMWIax, Ha JUHEWHOH, CTOJI0YATON WM KPYroBOH
auarpamMmax, MHTEpIpETHPOBATh MIPEICTABICHHbBIE IaHHbIE; UCIIOJIb30BATh JaHHbIC IIPY PELLICHUH 3a/1a4.
[IpencraBiasTs HHPOPMAIHUIO C TOMOIIBIO TaOIHUII, JIMHEHHON U CTONOUATOM quarpamm.

Haenaonas ceomempus
[IpuBouTE HpUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIOMUX (GOPMY HM3YUEHHBIX F€OMETPHUUECKUX
IUIOCKHUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX H CHMMETPUYHBIX QUTYP.
N300paxaTh ¢ MOMOIIbIO LUPKYJS, JUHEWKH, TPAHCIOPTUPA HAa HEITMHOBAHHON M KJeT4aToil Oymare
W3YYCHHBIE IIOCKUE TeOMETpUIecKre (PUTyphl U KOH(UTYpAIIH, CHMMETPUYHBIC (DUTYPBHI.
[Tonb30BaThCsl  TEOMETPUYCCKUMH  TMOHSITHSIMH: PAaBEHCTBO (QUTYyp, CHMMETpHs; HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPHUU, HEHTP CUMMETPHUH.
HaxoauTh BeaMUYMHBI YIJIOB HM3MEPEHHEM C IIOMOUIbIO TPAHCHOPTHPA, CTPOUTH YIJIbl 33JaHHOMN
BEJIMYUHBI, MOJb30BaThCS MPU PEIICHUHU 3a/ay IPaJyCHOM MEpOW YIJIOB; pacro3HaBaTh Ha YepTekax
OCTpBIH, IPAMOUN, Pa3BEPHYTHIA U TYIIOU YIJIBI.
BbluucnaTe JMHy JIOMaHOM, IEPUMETP MHOTOYTI'OJIbHUKA, MTOJIb30BAThCA €AMHUIIAMU U3MEPEHUS JIJIMHBL,
BBIPAXATh OJJHU €AMHUIBI U3MEPEHUS JJIUHBI Yepe3 JIpyTHe.
Haxonutb, ucnonb3ys 4epTExHbIE MHCTPYMEHTBI, PACCTOSHMS: MEXKIY ABYMsS TOYKaMHU, OT TOYKH [0
MPSIMOM, JNTMHY ITYTH HA KBAJAPATHOM CETKE.
Boruncnsate 1omans (GUryp, COCTaBICHHBIX W3 MPSMOYTOJIBHHKOB, MCIIOJNB30BaTh pa30UEHHE Ha
MPSIMOYTOJIBHUKY, Ha paBHBbIC (PUTYpHI, JOCTPAaWBAaHUE IO MPSIMOYTOJIBHHUKA; MOJIb30BAThCS OCHOBHBIMU
eAMHULAMHU U3MEPEHHUS IUIOIIA/IN; BhIPAXaTh OJIHU €IUHHULIBI U3MEPEHUS IIJI0ILAIU Yepe3 IpyTrue.
PacnioznaBaTh Ha MOZIENSAX U U300PAKEHUAX MUPAMUAY, KOHYC, HUIMHJIP, UCIIOJIb30BATh TEPMUHOJIOTHUIO:
BepIlIMHA, pedpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.
9 N300paxaTh Ha KJIETYATOW OyMare MpsiMOYTOJIbHBINA TapalIeIICITUIIC]T.
Boruncnsate 00b€M MpSMOYTOIBHOTO TMapajuieNenuneaa, Kyda, Molb30BaTbCs OCHOBHBIMU €IWHUIIAMU
u3MepeHus 00bEMa; BeIpakaTh OJITHU €IMHULIBI U3MepeHus: 00bEMa uepes Apyrue.
Pemiate HecnoKHbIE 331a41 Ha HAXOKJIEHNUE T€OMETPUUYECKUX BEIMYHMH B MPAKTUUECKUX CUTYALIHSIX.



TeMaTnuyeckoe IJIAHUPOBaHUeE padoyeil MporpaMMsbl y4eOHOro Kypca «MaremMaTuka
5 kaacc (He menee 170 u)

Pa3nen, Tema,
KOJINYECTBO YaCOB
Ha e€ u3y4eHue

Conep:xkanue

Bujapl 1esiTeJIbHOCTH 00y4aIOIIMXCS, MOJYePKHBAHHEM
Bbl/IeJIeHbI BU/IbI 1eSITeJIbHOCTH /151 o0yuarwimuxcs ¢ OB3

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBarTe/ibHbIE
pecypchbl

Harypasibhbie
yucna. JleicTeus ¢
HATYpaJIbHBIMU
yrciaamu (43 9)

JlecsaTnuHas cuctema cuucieHus. Psn
HaTypaibHBIX yncen. Hatypansnsiii psaa. Yucio 0.
HarypanbHble yncia Ha KOOPAMHATHOW MIPSMOIA.
CpaBHeHuE, OKpYIJIEHUE HATYPaJIbHBIX YUCEIL.
ApudmeTrueckue AeMCTBUS ¢ HATYpaIbHBIMU
yrcaamu. CBOICTBa HYJIS IIPU CJIOKEHUU U
YMHOKE€HHH, CBOMCTBA €IMHULIBI IPU YMHOKEHHUHU.
[lepeMecTUTENBHOE U COUYETATEIBLHOE CBOKCTBA
CJIOKEHUSI U YMHOXKEHHUS, PACIPEeTUTENIbHOE
CBOMCTBO YMHOXXECHHSI.

Jlenutenu u KpaTHbIE YUCa, Pa3JI0KEHUE YUCIia
Ha MHOXUTeNU. Jlenenue ¢ octatkoMm. [Ipocteie u
coctaBHble yncina. [Ipu3naku nemumocty Ha 2, 5,
10, 3, 9.

Crenenb ¢ HaTypaJbHBIX MMOKa3aTeneM. UncioBbie
BBIPAKCHUS; TOPSAIOK JICHCTBUM.

Pemenne TEKCTOBBIX 3a7jad Ha BCE
apudmeTnyeckue 1eHCTBUS, Ha ABIKEHUE U
MTOKYITKH

UwnTaTh, 3a0MCHIBATL, CPABHUBATH HATYPAILHBIC YMCIIA;

npeziarath 1 00CyX/1aTh CIIOCOOBI YIOPSIIOUMBAHUS YHCEL.
M300pakaTb KOOPAMHATHYIO MPSIMYIO, OTMEUaTh YMCa

TOYKAMHU Ha KOODJAMHATHOU NIPSIMOU, HAXOAUTE KOOPJIMHATHI

TOYKH.
VccnenoBaTh CBOMCTBA HaTypallbHOTO psina, yrcen 0 u 1 mpu
CJI0)KEHUU U YMHOXKECHHUU.

Vcrnonb30BaTh NPaBUIIO OKPYIJICHUS HATYPAIbHBIX YUCEI.

BEIOIHATE apudMeTHIECKHE JIEHCTBUSA ¢ HATYPAIHEHBIMU

YHUCIAMH, BEIYMCISITh 3HAYCHUS YMCIIOBBIX BEIPDAXKEHHH CO

ckoOKkamu 1 06e3 CKOOOK.

3anucEIBaTh IMPOU3BCACHUC B BUAC CTCIICHU, YUTATh CTCIICHU,

HCIIOJIL30BATh TEPMHUHOJIOTHIO (OCHOBAHME, T10KA3aTEND),

BEIUHCIISITh 3HAUCHUS CTEIICHEH.

BBITTONHATE NPUKUIKY U OLIEHKY 3HAUEHHUI YHUCIOBBIX
BBIPAKEHHUI, PEJIaraTh U MPUMEHSATh MPUEMBI PO BEPKU
BBIUMCIICHUI.

HMcnoab30BaTh IPH BRIYMCICHUSIX TIEPEMECTUTEILHOE U

COUETaTeILHOS CBOMCTBA CI0KCHUS U YMHOXCHMHA,

pacIpe1eInTeNIbHOEe CBOMCTBO YMHOXKEHHUSL; (HOPMYIHPOBATH U
PUMEHSATH IPaBUIa IpeoOpa30BaHMsl YMCIOBIX BbIPAKEHHUH
Ha OCHOBE CBOMCTB apudMeTuueckux aencteuil. Mccnenosarsb
Y1CIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh U 0OOCHOBBIBATh
rUI0TEe3bl, POPMYIHPOBATH OOOOIIEHUS U BBIBOBI IO
pe3ysbTaTaM MPOBENEHHOTO UCCIIEOBAHUS.

DopMyIMpOBaTh ONPEAEACHUS IEAUTENS U KPAaTHOTO,

HAa3bIBATH JACIWUTCIIN U KPATHBIC YMCJId; PACIIO3HABATh IIPOCTHIC

1 COCTAaBHBIC YK CJIa, d)ODMVJ'II/IDOBaTB U IPUMCHATH NPU3HAKHN

neauMoct Ha 2, 3, 5, 9, 10; npuMeHITh AITOPUTM

Pa3J10KCHHA YMCJa Ha IPOCTHIC MHOXKXHTCIN,; HAXOANUTHb

OCTAaTKH OT ACJICHUA M HEMMOJHOC YaCTHOC.

Pacno3HaBaTh HCTUHHBIE U JIOJKHBIE BEICKA3bIBaHHUS O

AKnacc, Yun.py, POII




HaTypaJIbHBIX YUCIIAX, IPUBOJUTE IIPUMEPHI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKAa3bIBAHUU O
CBOMCTBAX HAaTypPaJIbHBIX YUCEI.

KoHCTpynpoBaTh MaTeMaTH4YECKHE IIPEUI0KEHHS C IOMOIIBIO
CBS30K «H»; CUIIN»; «ECIU», KTON...

PeriaTh TEKCTOBBIE 331241 apU(PMETHUIECKUM CIIOCOOOM,

HCIIOJb30BaTh 3aBUCUMOCTH MEKAY BEIMYMHAMH (CKODOCTB,

BpEMs, paCcCTOSIHHUE, IICHA, KOJIMYCCTBO, CTOUMOCTDH U I[D.)Z

QHAJIM3UPOBATh U OCMBICIUBATH TEKCT 3aa4H,
nepeopMyIMpOBATh YCIOBUE, U3BJIEKATh HEOOXOUMBbIE
JTaHHBIE, YCTAHABIIMBATh 3aBUCUMOCTH MEXKy BEJIMYNHAMU,
CTPOUTB JIOTHYECKYIO LIETIOYKY PACCYKICHUN.
MoaennpoBaTh X0 pELICHHS 3aa41 C IOMOLIbIO PUCYHKA,
CXEMBI, TaOIHILIBI.

[IpuBOIUTE, pa3dupaTh, OLIEHUBATH PA3JINYHBIC PEILICHNUS,
3allMCU PELLEHUI TEKCTOBBIX 3a/1a4.

Kputnuecku OLeHUBaTh MOJYyYEHHBIN PE3yJIbTaT,
OCYILIECTBIISATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBUE YCIOBUIO, HAXOUTh OLIMOKH.

PeraTh 3a/1auy ¢ HOMOILIBIO Tepedopa BceX BO3MOMKHBIX

BapUAHTOB.
3HAKOMHUTHCS C HCTOPHEN pa3BUTHUI apU(PDMETUKH.

Haragnnas
reomerpus. JInnum
Ha r1ockocTH (12 )

Touka, npsiMast, OTPE30K, J1yd. JIomaHnas.
M3mepenne IIMHbI OTpe3Ka, METPUYECKHE
€IMHULIBI U3MepeHus JUIMHBI. OKpYKHOCTb U KPYT.
[IpakTrueckas padota «IlocTpoenue y3opa u3
OKPYKHOCTEN.

Yrou. [IpsMoi, OCTpBIiA, TyIION U pa3BEPHYTHIN
yrisl. U3Mepenue yrios.

[IpakTuueckas padota «IlocTtpoenue yrios»

Pacno3HaBaTh Ha YepTeEkax, pUCYHKAX, OINHUCHIBATh,

HCIIOJb3YyA TCPMHUHOJIOT'HUIO, U I/I306Da)KaTB C IOMOIIBIO

YepTEKHBIX MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iy,

YI'OJI, JOMAaHVYIO, OKPYKHOCTbB.

Pacrio3HaBaTh, MPUBOAUTH IPUMEPHI 0OBEKTOB PEATHHOTO
MUpa, UMEIOIINX (OpMY U3y4EHHBIX (PUTYp, OLIEHUBATh UX
JIMHEHUHBIE Pa3MEPBL.

M cronb30BaTh TMHENKY U TPAHCTIOPTUDP KaK MHCTPYMEHTHI

JJIA TOCTPOCHUA Y USMCPCHUSA . USMEPATH AJIMHY OTPE3KA,

BEIWYMHY YIJa; CTPOUTh OTPE30K 3aJaHHOW JIMHBI, YTOJI,

Sa}IaHHOﬁ BCJIMYHMHBI, OTKJIAAbIBATH ITMPKVYJIEM PABHBIC

OTPE3KH, CTPOUTH OKPYXHOCTH 3aIaHHOT'O paauyca.

M300paxaTh KOHQUTypaluu reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJTMHOBAHHOW U
KJIeT4aToM Oymare; rmpeaiarath, ONUCHIBaTh U 00CYKIaTh
CHOCOOBI, AITOPUTMBI TOCTPOCHHUS.

AKnace, Yun.py, POLI




Pacrio3HaBaTh U M300pakaTh HA HETUHOBAHHON U KJIETYATOM
OyMmare psiMO#, OCTPBIN, TYION, Pa3BEPHYTHIA YTIIbI;
CpPaBHMBATh YIJIbL.

BbIYMCIAT AIUHBI OTPE3KOB, JIOMAHBIX.

[loHMMaTh 1 UCIOIB30BATH MIPU PELICHUU 337a4 3aBUCUMOCTH
MEXy EAMHUIIAMHA METPUYECKON CUCTEMBI MEP; 3HAKOMUTHCS
C HEMETPUYECKUMHU CUCTEMaMHU MEp; BbIpaXkaTh JJIMHY B
Pa3NIUYHBIX eAMHUIAX U3MepeHus. MccnenoBats Gpurypsl u
KOH(UTYpaluK, UCIOJB3YS U(PPOBBIE PECYPCHI

OOBIKHOBEHHBIE
npobu (48 1)

Jpo6sb. [IpaBuiibHbBIE U HEMTPABUIIbHBIE IPOOH.
OcHoBHOE CcBOICTBO Apodu. CpaBHEHUE IPOOEH.
BrnosxeHnue 1 BeIMUTaHHE OOBIKHOBEHHBIX APOOEH.
Cwmemannast 1poOb. Y MHOXKEHUE U JCIICHHUE
0OBIKHOBEHHBIX JIPO0OCH; B3aMMHO-00paTHbIE
npobu. Pemenre TeKCTOBBIX 3a1a4, COJSPIKAIIIX
npo6u. OCHOBHBIC 337241 HA JPOOH.
[TpumeneHre OYyKB IS 3aITMCH MAaTEMATHIECKUX
BBIPAYKCHUI U TIPEIOKEHUN

MoaenupoBaTh B IpaduiecKoi, mpeaMeTHO dopme, ¢
[MOMOIIbIO0 KOMITBIOTEPA MOHSATUS U CBOMCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOM 1po0bI0. UNTATh U 3aNKChIBaTh, CPABHUBATD
0OBIKHOBEHHBIC APOOH, IpeuIaraTh, 00OCHOBBIBATH U

00CYKIaTh cIOCO0BI YIOPSAOUYUBAHUS IPOOEH.

M300paxars 0OBIKHOBEHHBIE APOOU TOYKAMU HA

KOODJAMHATHOM IPSIMOM; KCITOJIH30BaTh KOOPMHATHYIO

OPSIMVIO IUIA CpaBHEHUSA APOOEH.

DopMYyIHMPOBATh, 3aIKUCHIBATH C IOMOIIBIO 6VKB OCHOBHOC

CBOMCTBO OOBIKHOBEHHOM APOOM; MCIIOJIb30BATH OCHOBHOE

CBOMCTBO ,Z[DO6I/I JJIA COKpAIICHUA I[DO6€I‘/‘I " IIPUBCACHUA

Ipo0OK K HOBOMY 3HAMEHATEN.

[IpencTaBIsTh CMEIIAHHYIO I[DO6B B BHJIC HEIPAaBUJIbHOU U

BBIACTIATH HCJIYIO YaCTh YK CJia U3 HeHDaBI/IJ'II)HOI\/’I I[DO6I/I.

BEIIOIHATE aDI/Id)MeTI/IquKI/Ie JIENCTBHUS C 0OBIKHOBEHHBIMU

IPOOSMH; IIPUMEHSITH CBOMCTBA apu(PMETHUECKUX JIEUCTBUI

IS palliOHAJIM3AlMK BRIYMCICHUM.

BBINOIHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUI;
MpeasiaraTh U IPUMEHSATh TPUEMBI IPOBEPKH BHIYUCIICHUI.
[IpoBoUTH HCCIIEIOBAaHUSI CBOMCTB IpOo0eH, onmupasch Ha
YHCIIOBBIC IKCIIEPUMEHTHI (B TOM YHUCIIE C TTIOMOIIIBIO
KOMITBIOTEPA).

Pacrio3HaBaTh HCTUHHBIE U JIO’KHBIE BEICKA3BIBAHUS O JIPOOSX,
MIPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPUILIAHUA BBICKa3bIBaHUM.
PerraTe TEKCTOBEIC 3ala4M, COACPIKAIINC leO6HI)I€ JaHHBIC, U

AKnacc, Yun.py, POII

3aJa491 Ha HAXOXKACHHUEC 9aCTH LICJI0T0 M IEJIOIo I10 €Io 4aCTu,

BBIABJIATH UX CXOACTBA M Pa3JIMYMA.

MO)IGJIHpOBaTB X0 p€IICHUA 3a]a4r C TIOMOIIBIO PUCYHKA,




CXEMBI, TaOJIMIIEL.

[TpuBOANTE, pa30UpPaTh, OLIEHUBATH PA3TUYHBIC PEILICHUS,
3alMCU PEIEHUI TEKCTOBBIX 3a/a4.

Kputnuecku OLeHUBATh MOJyYECHHBIN PE3yJIbTaT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSsL OTBET HA
COOTBETCTBUE YCIOBHIO, HAXOUTh OLIMOKH.
3HAKOMUTbCA C UCTOPUEN pa3BUTHUS apu(METUKH

Harnsnnas
rEOMETPHSI.
MHOroyrojibHUK!

(10 v)

MHOrOyroJIbHUKH.

UeThIpEXYroJIbHUK, PSAMOYTOJIbHUK, KBAapaT.
[IpakTrueckas padota «IlocTpoenue
MPSAMOYTOJIbHUKA C 33JITaHHBIMU CTOPOHAMU Ha
HETMHOBaHHOM Oymarey. Tpeyronbauk. [Tnomane
Y IEPUMETP NPSMOYTOJIbHHUKA U
MHOT'OYT'OJIbHUKOB, COCTABJIEHHBIX U3
MPSAMOYTOJIbHUKOB, €AMHULIBI U3MEPEHUS
rowmaau. Ilepumerp MHOrOyrojapHUKa

OnuceIBaTh, UCNOJIb3YsI TEPMUHOJIOTHIO, H300paXaTh C
[TOMOILIBbIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJICIIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpyBOIUTH IPUMEPHI 00BEKTOB PEAIbHOTO MUPA, UMEIOUTNX

d)ODMV MHOT'OYT'OJIbHUKA, ITPAMOYIT'OJIbHHKA, KBaJApaTa,

TPEYrOJIbHMKA, OLICHUBATh MX JUHEHHEIC pa3MEPEIL.

Berancnsars: INNEPUMETP TPEYIOJIbHUKA, IIPAMOYI'OJIbHUKA,

MHOI'OYT'OJIbHHUKA, INIOIIaAb MIPAMOYIOJIbHHKA, KBaJipaTa.

I/I306Da)KaTI> OCTPOVYI'OJBHBIC, IPAMOYT'OJIBHBIC 1

TYIIOYT'OJBHBIC TPCYI'OJIbHUKH.

CTpouTh Ha HETMHOBAHHOM M KJIeTUaTOi Oymare KBajapar u
IPSIMOYTOJIBHUK C 33JJaHHBIMU JUIMHAaMHU CTOPOH. MccnenoBaTth
CBOMCTBA MPSIMOYTOJIBHUKA, KBAAPATa IIyTEM SKCIIEPUMEHTA,
HaOJI0ICHUS, U3MEPEHUS, MOACITUPOBAHUS; CPABHUBATh
CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.

KoHCTpyrpoBaTh MaTeMaTU4YECKUE IPETIOKEHUS C TIOMOILBIO
CBSI30K «HEKOTOPHIY, «It000i1». PacriozHaBaTh UCTUHHBIC U
JI0’)KHBIE BBICKA3bIBAHUS O MHOTOYT'OJIbHUKAX, IPUBOJIUTH
[PUMEPBI U KOHTPIIPHUMEPHI.

MccenenoBars 3aBUCUMOCTSD IUIOLIAAU KBAAPaTa OT JUIMHBI €T0
CTOPOHBI.

M cronbs30BaTh CBOMCTBA KBAIPATHOM CETKH IS IOCTPOEHUS
¢buryp; pazouBaTh NIpSIMOYrOJbHUK Ha KBaJIpaThl,
TPEYrOJbHUKHU; COCTABIATH (PUTYPHI U3 KBAJAPATOB U
MPSIMOYTOJIBHUKOB U HaXOJUTh UX TUIOIIA/b, pa30UBaTh
(Gurypsl Ha IPSAMOYTOJILHUKHU M KBaPaThl U HAXOAUTH UX
TJI011A/1b.

BbIpakaTh BEIMYMHY [JIOLIAAN B Pa3/INYHBIX €AUHHUIIAX
N3MEPEHHS] METPUYECKOU CHCTEMBI MEP, IOHUMATh U
HCIIOJIB30BaTh 3aBUCUMOCTH MEXIY METPUUECKUMU
eAVMHULAMU U3MEPEHNS TUIOLIA/IH.

SAKnace, Yuu.py, POI




3HAKOMHTLCS C npuMepamMu NIpuMCHCHUSA TIJIOIMaa 1

[MEpUMETPA B IPAKTHUCCKUX CUTyallMax. PemaTe 3agaum u3

DeaJIBHOfI KHW3HHU, IpEjiaratb 1 06CV)K,Z[3,TB Pa3InYHbBIC

CIIOCOOBI PCIICHHUA 3aJa4

BEIOIHATE apruMETHYECKHUE AEHCTBHUS C IECITUYHBIMU

NPOOSIMU; BBITIOJHATH MPUKHUAKY U OIIEHKY pPe3yJibTaTa
BBEIYVICIJIEHUI.
[IprMeHsTh CBOKMCTBA apu(PMETHUECKUX NEWCTBUM I

panroHaJIM3alnun BBIUMCJICHHH.

[IpuMEHATH IPABHIIO OKPYIIICHUS JSCATHYHBIX I[DO6CI71.

[IpoBoIUTH HCCIEIOBAaHUSI CBOMCTB JECATUYHBIX ApOOEH,
ONHUPAsICh HA YUCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C
MMOMOIIIbIO KOMIIBIOTEPA), BHIIBUTATH TUIIOTE3bI U TPUBOIUTD
NX 000CHOBAHMSL.

Pacrio3HaBaTh UCTUHHBIC U JIOKHBIE BEICKA3bIBAaHUS O APOOSX,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUIA.

SAKnace, Yuu.py, POIL

PemraTtes T€KCTOBEIC 3ala4u, COACPIKAIIC IIpO6HI)I€ JaHHBIC, U

AKnacc, Yun.py, POIL

Ha HAXOXKACHHMEC YaCTH HCJI0I'0 M IICJIOT0 11O €0 YAaCTH,

BbIABJIATH UX CXOJACTBA U PA3JINYN.

MozenupoBaTh X0/ peIleHHs 3a/1a4l C TIOMOIIbIO PUCYHKA,
cxeMmbl, Tabnuubl. [IpuBoanTh, pa3dbupars, OLIEHUBATD
pa3IMYHbIE PEIICHNUS, 3allUCH PELICHUH TEKCTOBBIX 3aad.
OnepupoBaTh JPOOHBIMU YUCIIAMU B PEAJIbHBIX JKU3HEHHBIX

CUTYalUsX.
Kputnuecku OLeHUBaTh MOJYyYEHHBIN PE3yJIbTaT,

OCYHICCTBJIATH CAMOKOHTPOJIb, IIPOBEPSASA OTBET HA
COOTBETCTBUC YCIIOBUIO, HAXOJUTH OIINOKH.
3HAKOMMTLCS C UCTOPHUEH Pa3BUTHS aDI/Id)MeTI/IKI/I

Harnsnnas
reomerpusd. Tena u

¢burypsr B
npoctpanctse (9 u)

MHuororpanHuku. M3o00paxenue
MHOTOI'PaHHUKOB. MOJIeJIH TPOCTPAHCTBEHHBIX
Tel1. [IpsiMoyTonpHBIN Mapaienenunes, Kyo.
Pa3BépTkH KyOa 1 mapasenenunesa.
[IpakTuueckas pabota «Pa3BépTka KyOay.

O0BEM Ky0a, IPSIMOYTOJILHOTO Mapaliesenunena

Pacnio3HaBathk Ha yepTexax, pUCyHKaX, B OKPYKArOIIEM MUpe

IPSMOYTOJIbHBIN HapallIeICINUIIe], KV6, MHOT'OI'pPaHHUKH,

OIMMCHIBATH, UCITOJb3YSI TEPMUHOJIOINIO, OIICHUBATH

JInHelHblE pa3MepPLL.

HDI/IBO)II/ITI) IIPUMEPEI 00BEKTOB PCAITBHOT'O MHUpPa, UMCIOIIINX

d)ODMV MHOTOI'paHHHUKA, IPAMOYI'OJBbHOI'O HapaJJICJICIIUIIcaa,

Kyoa.
M300paxkars ky0 Ha Kieryaroii Oymare.

VccnenoBath cBOMCTBa Ky0a, MPsIMOYTOJIBHOTO

AKnace, Yun.py, POLI




napajuieNienuIne1a, MHOTOTPAHHUKOB, UCTIONIB3YS MOJICITH.
Pacro3HaBaTh 1 M300pakaTh pa3BEPTKHU Kyda
napaenenunena. MoaenupoBarhb Ky0 1 mapajuiesienures u3
OyMaru u mpoyux MaTepuagoB, OOBSICHATH CIIOCO0
MOJICTTUPOBAHHSL.

HaxoiuTh M3MEepeHHs, BBIYUCIATD IJI0NIA/(b IIOBEPXHOCTH;

00BEM KVGa, OPpAMOYT'OJIBHOI'O HapaJJICICIIMIICIA,

MCCIIeIOBATh 3aBUCUMOCTh 00BbEMa KyOa OT AJIMHBI ero pedpa,
BBIJIBUTATh M 0OOCHOBBIBATH TUIIOTE3Y.

Habmo1aTh ¥ MPOBOIUTH AHAJIOTUU MEXKY MOHATHSIMHU
IoImaau 1 00bEMa, mepuMeTpa 1 IO TTOBEPXHOCTH.
Pacrio3HaBaTh HCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS O
MHOTOIPaHHUKAX, TPUBOJAUTH IPUMEPHI 1 KOHTPIIPUMEDHI,
CTPOUTDH BBICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAaHUM.
Pelate 3a/1a4u U3 peaibHOW KU3HU

[loBTOpEHUE U
0606mmenue(10 1)

[ToBTOpEHHE OCHOBHBIX TIOHITHI U METOIOB Kypca
5 xitacca, 0000IeHNe 3HAHNIT

BEIYuCIATE 3HAYECHUS BEIpAXKCHUH, cOASp KAIIUX

HaTyYpaJbHbIC YMUCJIA, OOBIKHOBEHHBIE U JACCATUYHBIC IIDO6I/I,

BBIIIOJIHATH HD606D330BaHI/I${ YHUCCJI.

Br1OupaTh Ccrioco0 CpaBHEHUS YHUCEIl, BEIYACICHUN

MPUMEHSITE CBOMCTBA aDI/Id)MeTI/I‘leCKI/IX JICHCTBHI 11

panroHaJIM3alun BBIUHCJICHHH.

OcCyIIeCTBISITH CAMOKOHTPOJIb BBITTOJIHSIEMBIX I€UCTBUH 1
CaMOIIPOBEPKY pE3yJIbTaTa BIYUCICHUM.
Pewiars 3a/1aun U3 peanbHOMN KU3HU, TPUMEHATH

MATEMATHYCCKUEC 3HAHUA JJIA PCIICHUA 3a1a4 U3 APYTUX

V‘IC6HLIX IpeaMeToB. PemaTh 3a1auu pa3HbIMU CHOCO6aMI/I,

CPAaBHUBATH CIIOCOOBI PEIICHU 3a/1a4H, BEIOUPATD

palMOHAJILHBINA CII0C00




6 kaacc (He menee 170 u)

Paznen, Tema,
KOJINYECTBO YaCOB
Ha e€ M3y4eHue

Conep:xanue

Buabl gesITeIbHOCTH Oﬁy‘lalOH.[l/IXCH, NOAYEPKUBAHUEM
BbIJI€JICHBI BUABI ACATCJIbHOCTH AJIs1 Oﬁy‘laIOIIII/IXCH ¢ OB3

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBartejibHbIE

pecypchl

HatypanbHble yncna
(30 v)

ApudmeTrndeckue I1eMCTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHBIMU YKcIaMu. YHCIIOBbBIE BHIPAXKECHHUS,
MOPSIIOK ICUCTBHM, HCIIOJIb30BaHUE CKOOOK.
OxkpyrieHnre HaTypadbHbIX YUCEIL.

Jlenutenu u KpaTHBIC YKCIIa; HAMOOIBITNI OOIIHIA
JeNUTEeNh U HAUMEHbIIIee 00Iee KpaTHoe.
PaznosxeHne yucia Ha MPOCThIe MHOKHUTEIIH.
JlenuMocTh CyMMBI U Iipou3BeeHus. Jlenenue ¢
OCTaTKOM.

Pemenne TeKCTOBBIX 33124

BEITOIHATE aDI/I(bMeTI/ILIeCKI/Ie JICHCTBHS ¢ MHOTO3HAYHBIMU

HAaTYpaJIbHBIMHU YHCJIaAMHU, HAXOAUTH 3HAYCHUSI YHNCJIIOBBIX

BBIpa)KeHI/Iﬁ CO CKOOKamu u 6e3 CKO6OK; BBIYHCIIATH 3HAYCHUA

BBIPaKCHUI, COJACPKAIIMX CTENCHU. BEITOIHATE IMPUKHUAKY U

OLICHKY 3HAYE€HUM YUCIIOBBIX BBIPAXKEHUH, IPUMEHSTh IPUEMBI
[MPOBEPKH pe3ynbTaTa. M crnoib30BaTh NPH BEIYMCICHUAX
[IEPEMECTUTENBHOE U COYETATEIbHOE CBOMCTBA CIOKEHHUS U

YMHOXCHMHA, paClIipCACINTCIbHOC CBOMCTBO YMHOXCHHUA

OTHOCHUTEIBHO CI0XKEHUS, CBOMCTBA aDI/I(bMCTI/I‘leCKI/IX

JIEHCTBHN.

HCCJ’IGI{OB&TL YHCJIOBBIC 3aKOHOMCPHOCTH, IIPOBOAUTD
YU CJIOBBIC BKCHepI/IMeHTI)I, BbIABUT'ATh U 06OCHOBI)IBaTI)
TUITIOTC3bI.

CDODMVJ'II/IDOB&TB OIIPCACICHUA NCTIUTCIIA U KPATHOI'O,

HAanOOJIBIIETO 06]].[61"0 ACIUTCIA 1 HAMMCHBIICTO O6IH€FO

KPaTHOI'O, IIPOCTOT'O M COCTABHOI'O YMUCCJI, UCIT0JIb30BATh 3THU

HOHATHSA IPHU PCIICHUHN 3a1a4.

[ IprMEHSITh aJITOPUTMBI BBIYHCIEHUS HANOOJIBIIEr0 00IIErO

ACTIUTCIIA 1 HAMMCHBIICTO 06mero KpaTHOI'O ABYX YHCEI,

AJITOPUTM PA3JI0KCHUA YKMCJIa HAa ITPOCTHIC MHOXKHUTCIIN.

VccnenoBaTh ycnoBus JenuMocTd Ha 4 u 6. Mccnenoars,
00cy)1aTh, POPMYIHUPOBATH 1 0OOCHOBBIBATH BHIBOJI O
TOYHOCTH CYMMBI, IPOU3BEICHHS: ABYX YETHBIX YHCEI, IBYX
HEUYETHBIX YHCJIE, YETHOTO U HEUETHOTO YHCEII.

VccnenoBaTh CBOMCTBA JETUMOCTH CYMMBI M TPOU3BEACHUS
yrces.

[TprBOANUTE MPUMEPHI YHUCEI C 33/1aHHBIMU CBOHCTBaMH,
pacrio3HaBaTh BEPHBIC H HEBEPHBIE YTBEPIKIICHHS O CBOWCTBAX
q1Cell, ONPOBEPraTh HEBEPHBIE YTBEPIKACHUS C TIOMOIIBIO
KOHTPIIPHMEPOB.

KoHcTpynpoBaTh MaTeMaTHUECKUE PETIOKEHHS C TOMOIIBIO
CBS30K «H1», «UJIN», «ECIH..., TO...».

PeriaTh TEKCTOBBIC 3a/1a4H, BKIIOYAIOIINE TOHATUS

SAKnacc, Yun.py, POII




ETNMOCTH, aprudMeTHIECKHE CIOCOOOM, HCITIOIb30BATh

nepedop BCeX BO3MOKHEIX BAPUAHTOB.

MoiepoBaTh X0]1 PEIICHHS 33]]a4H C TOMOIILIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBOIUTE, pa30MpPaTh, OLICHUBATH PA3IMYHBIC PEIICHUS,
3aMKCH PEIICHUI TEeKCTOBBIX 33]1a4.

Harnanuas
reomerpus. [Ipsamsrie
Ha TJI0CKOCTH (7 )

[lepnieHUKyIsIpHBIE IPSIMBIE.

[lapamnensHble npsmble. PaccTossHuE MEXTY
JBYMsI TOUKAMH, OT TOYKH A0 IPSIMOM, JUIMHA ITyTH
Ha KBaJpAaTHOM CETKeE.

[IpuMepsl IPSAMBIX B IPOCTPAHCTBE.

KpuTtnuecku oleHuBaTh NOJy4YEHHBIA pe3yNbTaT, HAaXOAUTh
OIINOKHU, OCYIIECTBIISATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

Pacrio3HaBaTh Ha YepTE)KaAX, PUCYHKAX CIyYad B3aUMHOTO

PACHOJIOXKCHUSA IBYX ITPAMBIX.

I/I306Da)KaTI) C NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha

HEIMHOBAHHOM M KJIETYATOM 6VMare JABC IICPCCCKAIOIMMCCA

OPAMBIC, ABC ITapaJlJICJIbHBIC IIPAMBIC, CTPOUTH IIPAMVIO,

MEPIECHINKYIIPHYIO JaHHOW. IIpMBOANTE IpUMEPHI

HapaJIJICJIbHOCTH U NEPICHAUKYIAPHOCTH MMPAMBIX B

IMPOCTPAHCTBC.
Pacno3HaBarth B MHOTI'OVI'OJIbHUKAX IMCPIICHANKYIIIPHBIC U

napaJljaCJIbHbIC CTOPOHBEIL.

M300paxaTh MHOTOYTOJIbHUKH C HAPALIEILHBIMU,

HNCPHCHANKYIAPHBIMH CTOPOHAMMU.

HaXOI[I/ITI) PACCTOAHUEC MEKAY ABYMSA TOUYKAMHU, OT TOYKH 10

IpsAMOU, IJIWHY IYTH Ha KBAJAPATHON CETKE, B TOM YMCJIIE

HCIIOJb3YA HI/Id)DOBI)Ie PECYPCHI

SAKnace, Yuu.py, POI

Jpo6u (324)

OObIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO
npo0u, CoKpalieHue Ipooei.

CpaBHeHUe U yrnopsJouMBaHue ApoOeil.
JlecsiTuuHble ApoOU U METpUUECKasi cucTeMa Mep.
Apudmernueckue 1ecTBUS ¢ 0OBIKHOBEHHBIMU U
necaTHYHBIME 1po0simu. OTHoeHue. Jlenenue B
JaHHOM OTHOIIEHUH. MaciiTal, mponopIys.
[lonsiTHe poueHTa. Briunciaenue npouenTa ot
BEJIMYMHBI U BEJIMYMHBI 1O €€ POLEHTY Pemienne
TEKCTOBBIX 33]1a4, COJIEpKaINX ApooU 1
[TPOLICHTHI.

[IpakTrueckas padora «OTHOIIEHUE JITTUHBI
OKPY’KHOCTH K €€ TuaMeTpy»

CpaBHUBATh U YIOPSJIOYHNBATH I[DO6I/I, BI>I6I/IDaTB CIIoco0

CpaBHEHUI IpOOEii.

[IpencTaBasTh AeCATUYHBIE I[DO6I/I B BUJIC OOBIKHOBEHHBIX

JIDO6€I>1 1 OOLIKHOBEHHEIC B BUAC ACCATUYHBIX, UCIIOJIH30BATh

OKBHUBAJICHTHLIC MPEACTABJIICHUA I[DO6HBIX YU CCII IIPpH UX

CpaBHCHHU, ITPHU BEIYUCIICHUIX.

Vcronb30BaTh JECITUYHBIE APOOH IPU MPeoOpa30BaHUU

BEJINYUH B METPUYECKOM CUCTEME MED.
BeInonHATs apudmMeTnyeckue 1eHCTBHs ¢ OOBIKHOBEHHBIMU U

AKnacc, Yun.py, POII

ACCATHYHBIMHA JIDO6SIMI/I .

BbI4ncIIsITE 3HaY€HUS BRIpAKEHUH, COIEpIKAIINX

0OBIKHOBEHHBIC U ACCATHYHBIC I[DOGI/I, BBITIOJIHATH

opeoOpa3oBaHus Ipo0eii, BLIOUPATh CII0C00, IIPUMEHSATH

CBOMCTBA aDI/Id)MeTI/I‘-IeCKI/IX JEUCTBHUI I palliOHAIM3alUN




BBIYMCIJIEHUI.
CocCTaBisATh OTHOIIEHUS U TPONIOPIIMHU, HAXOAUTh OTHOIIICHUE

BCJIMYHMH, ACIIMTH BCJIMYMHY B JAHHOM OTHOIICHHWH. HaXOI[I/ITB

DKCIIEPUMEHTAIbHBIM IIYTEM OTHOIICHUE AIMHEI OKPYKHOCTH

K €€ TUaMeTpy.

HHTeprpeTHpoBaTh MacmTad Kak OTHOIIICHUE BEIMYMH,
HAXOJUTh MacIITa0 MiaHa, KApThl ¥ BEIYUCIATH PACCTOSHUSA,
HCIIOJIB3YS MacIITao.

OOBSICHATD, UTO TAKOE MPOLIEHT, YIIOTPEOIITE 000POTEI pEYH

CO CIIOBOM «IIPOICHTY». BrIpakaTh IpOLICHTHI B I[DO6$IX n

IIDOGI/I B IIPOLICHTAaX, OTHOIMICHHUEC JBYX BCJINYHNH B IIPOLICHTAX.

BEIYHUCIATE IPOICHT OT YKMCJIA M YUCJIO IO €ro MPOICHTY.

OKpVYIISITh I[DO6I/I H ITPOLCHTBI, HAXOANTH HDI/I6J'II/I)K6HI/I$I

YK CCII.
Pemath 3ajaun Ha YaCTH, MPOLEHTHI, IPOIOPIIUH, Ha

HaxXO0JJIeHHE APOoOH (ITPOLIEHTA) OT BETUYMHBI U BEJTMYUHBI 10

eé 1pobu (mpoueHTy), 1podu (IIPoNeHTa), KOTOPBIN

COCTABJISIET OJIHA BeAWYMHA OT Apyrou. [IpuBoauTs,

pazOupaTh, OIIEHUBATH PA3JIMYHBIC PEIICHHUS, 3aAITUCH PEIIICHUMA
TEKCTOBEIX 3a7a4.

M3Biekarh HHPOpMAIIHIO K3 TAOJIUII U JUATPAMM,
WHTEPIPETUPOBATH TAOJIMYHBIE TaHHBIC, OTIPEEIATh
HauOOoJIbIlIee U HAMEHbIIIEE U3 MTPEICTABICHHBIX JAHHBIX

Haragnnas
reOMETPHSI.
Cummetpus (6 1)

OceBas cumMmetpusl. LleHTpanbHas cCUMMETpHSI.
[locTpoeHne cuMMETPUYHBIX QUTYD.
[IpakTuueckas pabora «OceBasi CHMMETPHUSI.
CumMMeTpHs B POCTPAHCTBE

Pacno3HaBaTh Ha YepTekax U I/I306Da)KeHI/I$IX, I/1306Da)KaTB OoT

PYKH, CTPOUTH C MOMOIIBIO HHCTPYMCHTOB d)I/IFVDV (OTDGSOK,

JIOMAHVYIO, TPCYT'OJbHHUK, ITPAMOYTOJbHHUK, OKDV)KHOCTL),

CHUMMETPUYHVIO JAHHOW OTHOCUTEIHHO OPIMON, TOUKH.

HaxoauTh OpuMeEphl CHMMETPHUN B OKPYKAIOIIEM MUDPE.

MonenupoBaTh U3 Oymaru ase GUrypbl, CHMMETPHUYHbIE
OTHOCHUTEJIBHO NIPSIMOM; KOHCTPYMPOBAaTh FT€OMETPUUECKHE
KOH(UTYpaliu, UCIOJIB3YSI CBOMCTBO CUMMETPUH, B TOM
YHCJIE C HOMOUIBIO HU(PPOBBIX PECYPCOB.

VccnenoBaTh CBOMCTBA M3YUYEHHBIX (DUTYD, CBSI3aHHBIE C
CUMMETpHEH, UCTIONB3Ys SKCIIEPUMEHT, HaOII01eHHE,
MOJIETTMPOBaHHE.

OOG0CHOBBIBATh, OIPOBEPIaTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHHSI O CAMMETPUU GUTYD

AKnace, Yun.py, POLI

Beipaxxenus ¢

[Ipumenenue OyKB JUIsl 3aMCH MaTEMAaTUYECKUX

Hconp30Batrh OVKBEI U1 0003HAYECHU YHUCEN, IPU 3AITHCH

AKnacc, Yuu.py, POII




OykBamu (6 9)

BBIPAYKCHHI U MIPEIJIOKEHNN. BykBeHHbBIE
BBIPAYKEHUS M YUCIIOBbIE MOJACTAaHOBKH.
bykBeHHbIE paBEHCTBA, HAXO0XKICHUE
HEHU3BECTHOIO KOMIIOHEHTA. DOopMyIIbl

MaTEMaTHYCCKUX VTBEPKJICHUM, COCTABIATE 6VI(BCHHBIC

BbIPpAKCHUA 11O YCIOBUIO 3a/1a4H.

HCCJ’ICI{OB&TB HECJIIOKHBIC YN CJIOBBIC 3aKOHOMEPHOCTH,

HCII0JIb30BaTh 6yKBBI JJIA UX 3aI1MCH.
BEIduciaaTs 4ucioBoe 3HaUCHUE 6YKBCHHOFO BBIPpAXKXCHUS IIPU

3aJaHHbIX 3HAYCHHUAX 6VKB.

3almMcEIBaTh d)ODMVJIBII NEpUMETpa M IJjiomaam

OPpAMOYI'OJIbHHKA, KBaaApaTa, JJIMHbI OKPY>KHOCTH, IIJIOIIaAN

KPYyra; BBIIOJHATE BEIYUCIEHUS IO TUM (GOPMYJIaM.

CocTaBisTh (POpPMYJIbI, BEIPAXKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PaCCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM
paOOoThI; BBIIOIHATH BBIYUCIIEHUS IO 3TUM (opMyJIam.
HaxonuTh HEM3BECTHBIM KOMIIOHEHT apu()METUYECKOTO

IEeNCTBHA

Haragnnas
reometpust. urypsl
Ha T1ockocTH (14 9)

HeThIpEXYroJIbHUK, IPUMEDPDI

YETBIPEXYTOJILHUKOB. [IpAMOYyrobHUK, KBaapar:

CBOMCTBa CTOPOH, YIJIOB, IMarOHAJICH.
W3mepenue yrioB. Buabl TpeyroibHUKOB.
[lepumerp MHOTOYTONBHUKA. [1101IIaAB DUTYPEIL.
dopMyIibl IEpUMETpa U IUIOIAAN
MPSIMOYTOJIbHUKA.

[TpubmmxE€HHOE U3MEPEHHE TUToMAIN QUTyp.
[IpakTuueckas pabora «[Inomanb kpyra»

M300paxaTh Ha HETMHOBAHHOM U KJIETYaTO Oymare ¢
WCII0JIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOIBHUKH C 3aJaHHBIMU CBOMCTBaMH: C
napajuieIbHBIMU, MIEPIICHIUKYISIPHBIMHA, PABHBIMU
CTOPOHAMH, IPSIMBIMU YTJIAMU U JIP., PAaBHOOCIPEHHBII
TpeyroyibHUK. [Ipenmarats u 00Cy1aTh CIOCOOBI, JITOPUTMBI
MMOCTPOCHHUS.

VccnenoBarhb, UCIOJIb3YS AKCIIEPUMEHT, HAOJI0IeHHE,
MOJICIMPOBAHNE CBOMCTBA MPSMOYTOJIbHUKA, KBAAPATa,
pa3OuBaTh Ha TpeyrobHUKH. OOOCHOBBIBATH, ONIPOBEPTATH C
[MOMOILIbIO KOHTPIIPUMEPOB YTBEPKICHHUS O IPSMOYTOJIbHUKE,
KBaJparTe, paclo3HaBaTh BEPHBIE U HEBEPHBIC YTBEPIKICHHUS.
W3MepsTh U CTPOUTH C TOMOUIBIO TPAHCIOPTUPA YIIIbl, B TOM

4HCJIC B MHOT'OYT'OJIbHUKEC, CPABHUBATH YIJIBI, PaCIIO3HAaBAaATh

OCTpBIE, IPSIMBIE, TYIIBIE, Pa3BEPHYTHIC YIIbl. Pacio3HaBaTh,

M300paKaTh OCTPOYTOJIBLHBINA, IIPSIMOYIOJIbHBII,

TYHOYIOJIbHBIN DaBHO6e)1DCHHBII7L PAaBHOCTOPOHHUM

TPCYTOJbHUKH.

BEIUKCIATE IEPUMETP MHOTOYTOJIbHUKA, IJIONMIAdb

MHOT'OYT'OJIbHUKA D336I/ICHI/IGM Ha IIpAMOVI'OJIbHUKH, HA

PaBHLIC d)I/IFVDBI, HCIOJb30BATh MCTPHUYCCKUEC CAMHUIIBI

N3MCEPCHUA JJIMHBI U ITJIOIIA M.

HcIo1b30BaTh HDI/I6J'II/I)KéHHOC W3MEPEHUE JJIMH U ILUIoMaAei

AKnace, Yuu.py, POIL




Ha KJ1eTyarol OyMare, npuOInKEHHOE U3MEPEHUE JUTHHBI

OKPYXHOCTH, IIJIOIIaAX Kpyra

[lomoXuTENbHLIE U
OTpHUIATEIIbHBIC
yucia (40 u)

Llesibie yncna. Moayip 4ynciia, reoMeTpuyecKas
WHTEpIpeTarys MOy, UMCIIOBBIE TPOMEXKYTKH.
[lomoxuTenbHLIE U OTPULATCIIBHBIC YUCJIA.
CpaBHEHHE MTOJIOKUTEINBHBIX M OTPUILIATEIBLHBIX
YUCEITL.

ApudmeTrnaecKkue 1eHCTBUS C TOJIOKUTEITHHBIMH
1 OTPpHULIATCIbHBIMHA YUCIIAMU.

Pemenue TekCTOBBIX 3a1a4

[IpuBOAUTE IPUMEPHI UCIIOIB30BAHUS B PEAIBHON )KU3HU
[IOJIOXKUTEIBHBIX U OTPULIATEIbHBIX YUCEN.
M300pakaTh LENbIE YUCIIA, OJ0KUTCIbHBIC U

OTpHIIATSIBHEIC YHMCIIa TOUYKAMM Ha YHUCJIOBOM IPAMOMH,

HCIIOJb30BaTh YHMCJIOBYIO MMPAMYIO IS CPABHCHUSA YHUCCII.

[IpuMeHATH IpaBHIa CPABHEHMS, YIIOPSIOYMBATE IISIIBIC

4KcCiia, HaXOJAMTh MOAYJIb YHMCJa.

(DOpMy.]'II/IpOBaTB IIpaBuJjia BEIYUCICHUS C IIOJTOXKUTCIIBHBIMU U
OTPULATCIIbHBIMU YU CJIaMU, HAXOAUTh 3HAYCHUS YUCIIOBBIX
BBIpa)KeHPIfI, coacpKammnx HeﬁCTBHH C ITOJIOKUTCIIBbHBIMU U
OTpULATCIIbHBIMU YHCJIaMU.

[ IpruMEHSITH CBOMCTBA CIIOKECHUS U YMHOXKCHUS JJIS

opeo0pa3oBaHUs CYMM U IIPOMU3BEACHUN

SAKnace, Yuu.py, POI

[IpencraBnenue
MaHHBIX (6 1)

Perenne TeKCTOBBIX 3aa4, CoacpKalux JaHHBIC,
IMpCaACTAaBJICHHLIC B Ta6J'II/II_[8.X W Ha JHarpamMmax

Vcnonb30BaTh HHPOPMAIUIO, IPEACTABICHHYIO B TaOJIHIIAX,
Ha [MarpamMMmax Jjis pelieHus TEeKCTOBBIX 3aa4 U 3a7a4 U3
[peaTbHOU KU3HU

AKnace, Yuu.py, POIL

Haragnnas
TEOMETPHSI.
Qurypsl B
npocrpancTse (9 u)

[IpsiMoyronbHbII Napajienenumnes, Kyo, npusma,
nupamuia, KOHyC, IMJIMHAP, wap u cdepa.
300paskeHne MpOCTPAHCTBEHHBIX QUTYD.
[Iprmepsbl pa3BEPTOK MHOTOIPaHHUKOB, IUIMH]IpA
u KoHyca. [Ipaktudeckas pabora «Co3nanue
MOJIENIe MPOCTPAHCTBEHHBIX PUTYP».

[TonsTHe 00bEMA; eAMHUIIBI H3MEPEHUS 00BEMA.
O06bEM MPAMOYTOIBHOTO Hapajienenunena, kyoa,
¢bopmybl 00bEMA.

Pacrnio3naBats Ha YCPTCIKaAX, pPUCYHKAX, OIMUCHIBATH NUPAMUNY,

AKnacc, Yun.py, POII

OpU3My, HUWJIHMHAP, KOHYC, IIap, I/I306Da)I(aTI> HUX OT PYKH,

MOJCIMPOBATH M3 6VM8.FI/I, IIJ1aCTUJIMHA, IIPOBOJIOKH U 1P.

HDI/IBOI[I/ITI) IIPUMEPEI 00BEKTOB OKpPVYXKarImero Mmpa,

HUMCTOINX d)ODMBI HAa3BaHHBIX TCII.

Vcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

M3y4ath, UCTIONB3Ys SKCIEPUMEHT, Ha0II0IEeHNE, U3MEPEHHE,
MOJIEJIMPOBAaHUE, B TOM UHCJIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBa Ha3BaHHBIX TEJ, BBISBIATH CXOACTBA U PA3IUYMS:
MEXIy NHUPaAMHUI0N U NIPU3MOM; MEXIY LUIHHIPOM,
KOHYCOM U LIapOM.

Pacmo3HaBaTh pa3BEPTKH Mapasuiesienurena, Kyoa, mpu3Mel,
MUPaMU/JIbl, KOHYCA, HWIMH]IPA; KOHCTPYHPOBATh IaHHBIE Tella
13 pa3BEPTOK, co3aaBaTh UX Moaenu. CoznaBaTh MOJEIN
[IPOCTPAHCTBEHHBIX (Uryp (U3 6ymaru, mpoBOJIOKH,
MIaCTHIIMHA U JIP.)

M3MepsaTh Ha MOJENSX: ITUHBI pEOep MHOTOTPAHHUKOB,

ANaMCTp 11apa.

BreiBonuTh hopMyiny 00bEMa NPSMOYTOJIEHOTO




napaielienumnesa.

Buruucaars 1o GopmynaM: 00bEM IPSIMOYTOJIHHOIO
napajlelIenuIieia, Kyoa; HCIoab30BaTh €AMHHIIBI H3MEPEHHUS
00BEMa; BBIYKUCISATH 00BEMEBI TEJI, COCTABICHHLIX U3 KYOOB,
[apauIeNIENUIIe/IOB; PENIATh 381441 C pEAIbHBIMU JaHHBIMU

[ToBTOpEHuUE, [ToBTOpEHNE OCHOBHBIX OHSATHUIA U METOA0B BbIuKCIATh 3HAYEHUS BBIPAXKEHHM, COJIEPIKALIUX SAKnacc, Yun.py, POII
000011IeHHE, KypcoB 5 u 6 KJ1accoB, 0000IICHHE U HATYPAJILHEIE, IIEbIE, TOT0KUTEIbHbBIE H OTPHUIATEILHEIE

cucrematu3anus (20|cucTemMaTi3anus 3HaAHUH 4rciia, OObIKHOBEHHBIE U JECSITUYHBIC TPOOU, BHIIOIHATh

q) npeoOpa3sOBaHus YUCE U BEIPAKEHUM.

Bb10upath crocod cpaBHEHUs Yucell, BBIYUCICHUH,
PUMEHSTH CBOUCTBA apu(PMETHUCCKUX ICHCTBHIA JIIS
palMOHaIN3aUN BBIYMCIICHUN.

Pemate 3a1a4u U3 peanbHOW KU3HU, IPUMEHATh
MaTEeMaTUYECKNUE 3HAHUSA JUIsl PEIICHUS 3a1a4 U3 IPYTUX
npenMeroB. PemaTh 3a1a4u pasHbIMU COCOOAMU,
CpaBHUBATh, BEIOUPATh CIIOCOOBI PEIICHUS 3a1a4H.
OcCy1IeCTBISITh CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEHCTBUM U
CaMOIIPOBEPKY pe3yJIbTaTa BIYMCICHUN

IIpu pa3paborke paboueil mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH YUTEHBI BO3MOYKHOCTH HCIIOJIB30BAHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMUXCA YYeOHO-METOAMYECKMMH MaTepuaniaMu (MyJIbTUMEIUHHBIE IMPOrPaMMBI, 3JICKTPOHHBIC
y4eOHHMKM U 3aJaYHUKH, JIEKTPOHHBbIE OMOIMOTEKH, BUPTYyasibHbIE JaOOPAaTOPHM, UTPOBBIE MPOrpaMMbl, KOJUIEKUUU HHU(POBBIX 00pa30BaTEIbHBIX
PECypCOB), UCIIOIB3YEMBIMH 11 OOYyYEHUS U BOCIIMTAHUS Pa3IMUHBIX IPYIMI MOJb30BaTENeH, MPEACTaBIEHHBIMU B AIEKTPOHHOM (LHM(POBOM) BUJE U
peanu3yommMu  aunaktudeckue  Bo3MmoxkHocTH  WKT, coxmepkaHMe KOTOPBIX  COOTBETCTBYET  3aKOHOJATEIbCTBY 00 00Opa3oBaHuUU.




INPUMEPHAS PABOYAS ITIPOTPAMMA YUYEBHOI'O KYPCA «AJIT'EBPA».
7-9 KIIACCBbI
N3 paGoyeii nporpaMMbl BOCIUTAHUSA

Peanuzanus nenarorndeckuMy pabOTHHUKAMH BOCIIMTATENIFHOTO IOTEHIIMAIA yPOKa
IpearosaraeT OpUEHTUP Ha 1eJIeBble IPUOPHUTETHI, CBSI3aHHbIE C BO3PACTHBIMU OCOOCHHOCTSIMHU MX
BOCIIUTAaHHUKOB U MCIIOJIb30BaHHE CICAYIOMIUX BHIOB U (DOPM JIEATEILHOCTH:

YCTAQHOBJICHHE JOBEPUTENIBHBIX OTHOLIEHUH MEXAY MeJarorn4ecKuM pabOTHUKOM U €ro
00y4aroIuMHCs], CIIOCOOCTBYIOIINX MO3UTUBHOMY BOCTIPUSTHIO 00y4JaroIUMHUCs TpeOOBaHUH 1
IPOCHO MeIarornyeckoro paboOTHUKA, IPUBJICYEHUIO NX BHUMAHUS K 00CYXK/1aeMOM Ha ypoKe
nH(bOpMAaINY, AKTUBU3ALIMU UX ITO3HABATEILHON JEATEIIbHOCTH;

no0yxaeHue o0yJaromuxcs co001aTh Ha YpOKe OOLIEPUHSATHIE HOPMBI ITOBEICHUS,
npaBwIa OOIICHUS CO CTAPIIMMHU (TIEAArOTHICCKUMH paOOTHUKAMHU) M CBEPCTHUKAMU
(oOy4JaroImMMuCs ), MPUHIIMITBI Y4eOHON NUCIMIUIMHBI 1 CAMOOPTaHU3alIlNH;

NpUBJIeUYCHIE BHUMAHH 00yUYarOMUXCsl K IEHHOCTHOMY acTeKTy H3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3anys ux padoThl ¢ NOJy4aeMOi Ha ypOKe COLMAIbHO 3HaUuMMON HHpOpMaLuei —
MHUIMAPOBAHUE €€ 00CYKICHHs, BEICKa3bIBaHUS 00YUAIOLIMMHCS CBOETO MHEHHUS 110 €€ MOBOTY,
BbIPAOOTKH CBOET0 K HEl OTHOLIEHHUS;

UCTIOJIb30BaHUE BOCIIUTATEIILHBIX BOBMOKHOCTEH COlepKaHMsI yUeOHOTO MpeiMeTa yepes
J€MOHCTpPALIMIO 00YUYaIOIIMMCS IPUMEPOB OTBETCTBEHHOI'0, IPAXKAAHCKOTO ITOBEICHUS,
MIPOSIBJICHUS YEITOBEKOIIO0US U 100POCEPACUHOCTH, Yepe3 MoAO0P COOTBETCTBYIOUIUX TEKCTOB JIJIst
YTEHUs, 3a/1a4 I PEeLIeHUs, TPOOIEMHBIX CUTYaluil U1 00CYK/IE€HUS B KJIacce;

NpPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOTHI C 00yUJArOIIUMHUCS: HHTEIUICKTYaIbHBIX
UT'p, CTUMYJIUPYIOLIMX I03HABATENIbHYIO MOTUBAIIMIO O0YYaIOIUXCs; AUJAKTHUECKOro Tearpa, e
MOJTyYCHHBIE HA YPOKE 3HAHHSI OOBITPHIBAIOTCS B T€ATPAIBHBIX IIOCTAHOBKAX; JUCKYCCHIA, KOTOpPbIE
Jat0T 00yYaroIKUMCs BO3MOXKHOCTD IIPUOOPECTHU OIBIT BEAECHUS KOHCTPYKTUBHOI'O IUAJIOra;
TPYIMITOBOX pabOTHI WM pabOTHI B Mapax, KOTOPBIE y4aT 00ydJaromuXcst KOMaHIHOW padoTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUYaIOIIUMUCS;

BKITIOYECHHE B YPOK UTPOBBIX MPOLEYpP, KOTOPHIE TOMOTAl0T MOAEP)KaTh MOTHBAIIUAIO
o0yyaroImuxcs K MOJIy4eHHUI0 3HAHUH, HaJIaXKMBAHUIO TTO3UTUBHBIX MEXIIMUYHOCTHBIX OTHOILIEHUI B
KJ1acce, IMOMOTal0T YCTaHOBIICHHIO TOOpOXKeTaTenbHO aTMochepsl BO BpeMst ypoKa;

opraxHu3zaiys megcrsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00yUarOIUXCs Ha/l UX
HEYCIEBAIOIINMH O/THOKIACCHUKAMH, JTAIOIIETO 00YJYarOIUMCSI COMAIBHO 3HAYMMBIH OITBIT
COTPYZHUYECTBA U B3aUMHOM MTOMOIIY;

WHUIMMPOBAHUE U MOJITEPIKKA UCCIIEIOBATEIHCKON IEATEIIEHOCTH 00YJaIOIINXCS B PAMKax
peanu3any UMU UHUBHUTyalbHBIX U TPYIIOBBIX HCCIIEI0BATENbCKUX MPOEKTOB, AIOIINe
00y4aroImuMcs BO3MOKHOCTb TPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHUST TEOPETHIECKOM
po0JIeMbl, HaBbIK T€eHEPUPOBaHUS U 0()OPMIIEHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOTIO
OTHOIICHHS K UY)KUM UesM, 0)OPMIIEHHBIM B paboTax APYrHX MCCIeN0oBaTeNeH, HaBbIK
MyOJINYHOTO BBICTYIUIEHUS TIepel ayJUTOpUEeH, apryMEHTUPOBaHHS U OTCTauBaHUs CBOEH TOUKU
3peHusI.

Iesn u3ydyeHns yueGHOro Kypca

Anrebpa sBisieTCs OJAHMM M3 OINOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA OOecreuyrBaeT
W3yYeHHe JPYIHX TUCIHIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMAHHTApHOTO ITUKJIOB, €
OCBOCHHME HEO0XOAUMO Ui MPOAOJDKEHHS 00pa3oBaHUS M B NOBCEIHEBHOW kM3HM. PazButue y
00yJaroImuxcss HAYYHBIX TPEACTABICHUH O TIPOUCXOXKIECHUH W CYIIHOCTH alre0panvecKux
abcTpakuui, crocobe OTpaKeHUs MaTeMaTHUeCKOW HayKoil SBIECHHH M NPOLIECCOB B MPHUPOJE U
OOIIeCTBE, POJM MATEeMaTHYECKOTO MOJICIMPOBAHUS B HaydyHOE TIO3HAHMM W B TPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHSI M KAueCTB MBIIIJICHUS, HEOOXOIUMBIX
JUIS aJlafiTallii B COBpeMEHHOM Lii(poBoM ob1ecTBe. M3yduenue anreOpbl eCTeCTBEHHBIM 00pa3oM
obecrieynBaeT pa3BUTHE yYMEHHs HaOJr0AaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHA U
BBIBOJIBI, (hopMynupoBaTh yTBepkAeHUA. OcBoeHHME Kypca anreOpbl 00ecrneunmBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUST OOYYalONIMXCs, OHU WCIONB3YIOT JACAYKTHBHBIE W WHIYKTHBHBIC
paccyxxaeHus, o000IIeHne U KOHKPETU3aIuio, abcTparupoBanue u aHainoruto. O0ydeHue anredpe
IpEearoaraeT 3HaYUTENbHbI 00BEM CaMOCTOATENBHON AEATENBHOCTH O0YYaroIuXcs, MO3TOMY
CaMOCTOSITENIbHOE ~ pEIIeHHEe  3aJad  ECTECTBEHHbIM  00pa3oM  sBISETCS — peanu3anuent



NesITeIbHOCTHOTO MPUHITUIA 00yYEHHUSL.

B cTtpykType mporpamMmel yaeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEpPXKAaTeIbHO-METOUYECKUEe JTUHUU: «YHucla W BBIYMCICHUA»;, «ANreOpandeckue
BBIpOXKECHUS», «YpPaBHEHUS W HepaBeHCTBay; «DyHkumm». Kaxnmad w3 3TUX copep aTenbHO-
METOJIMYECKUX JMHUM pa3BUBAETCA Ha IMPOTSHKEHUU TPEX JIET HU3Y4YEHMsI Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasicb U B3aUMOJEUCTBYSl C JIPYrUMH €ro JIMHUAMU. B xone u3ydeHus Kypca
00y4aromuMcsl MPUXOIUTCS JIOTUYECKH PACCYXk/aTh, MUCIOIB30BATH TEOPETHKO-MHOKECTBEHHBIN
S3bIK. B CBA3M C 3TMM 1eecoo0pa3HO BKIIOUHUTH B MPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3felibl MaTeMaTHYECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIWE
OBJIAJICHHIO O0Y4YaloIMMHUCS OCHOB YHUBEPCAJIBHOTO MAaTEMAaTHYECKOTO s3blKa. TakuM 00pa3om,
MOJKHO YTBEPXKIaTh, YTO COACPKATEIBHOM MU CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Anredpa»
SIBJISIETCS] €70 UHTEIPUPOBAHHBIN XapaKTep.

Conepxxanue TMHUM «HUKUCna 1 BBIYUCICHUS CIIYKUT OCHOBOW JJIsl TaJbHEHIIEr0 U3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYUYaAIOIIUXCS JJOTHUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl QITOPUTMaMH, a TaKXKe MPHOOPETCHUIO TPAKTUYECKUX HaBBIKOB,
HEO0OXOIMMBIX JIJIsl TOBCEIHEBHOM *U3HU. Pa3BUTHE MOHATHA O YKCIIe B OCHOBHOM IIKOJE CBS3aHO
C paUMOHAJIBHBIMM M HPPALMOHAIBHBIMU 4HCIaMM, (OPMHUPOBAHUEM IHPEICTABICHUN O
JNEHUCTBUTEIILHOM 4YHCIJE. 3aBEpIIEHUE OCBOCHHUSI YMCIIOBOM JIMHUM OTHECEHO K CTAapLIEMy 3BEHY
o0miero o0pa3oBaHusI.

Copnepxanue AByX anreOpandyeckux JIMHUN «AJredpandeckue BhIPAKEHUS» U «Y pPaBHEHUS
U HEpaBEHCTBa» CMOcOoOCTBYeT (OPMUPOBAHHMIO y OOYUYaAIOIIMXCS MaTEMaTHMYECKOTo armapara,
HEOOXOAMMOTO JUIsI peIIeHUs 3ajad MaTeMaTUKH, CMEKHBIX TPEAMETOB M  IPAKTHKO-
OpUEHTHUPOBAHHBIX 3a7ady. B ocHOBHOW 1IKoNe Y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT
panMoOHANBHBIX BhIpaKEHUH. AsreOpa JEMOHCTPHUPYET 3HAYCHHE MAaTEMAaTHKH Kak S3bIKa JUIs
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEJNIeH, ONMUCAHUs IPOLECCOB U SBJICHUHN peallbHOro mupa. B
3aaun 00ydeHHus anredpe BXOIAT TaKXkKe JajbHEWIIee pa3BUTHE aITOPUTMHYECKOTO MBIIIICHUS,
HE00XOIMMOr0, B YAaCTHOCTH, AJII OCBOCHHS Kypca HH()OPMATHKH, U OBJaJICHUE HaBBIKaMU
JNeNYKTUBHBIX paccyxkiaeHuil. [IpeoOpazoBanne CHMBOJIBHBIX (DOPM BHOCHT CBOM CIEIU(DUICCKHIA
BKJIa/1 B Pa3BUTHE BOOOpaKeHUs, CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxkanrie  (PYHKIIMOHAIBHO-TPAPUYECKON  JIMHUM  HAIEJICHO Ha  TIOJy4YCHHE
IIKOJIbHUKAMH 3HaHUNA O (PYHKIHMAX Kak BaKHEHIIeH MaTeMaTHUYeCKOW MOJAENW AJs ONMHUCaHUS U
HCCIIEIOBaHMs pa3HOOOpa3HbIX MPOLECCOB U SIBJIEHUH B mpupoje u oduiectBe. M3yueHue 3toro
MaTepuaja CIOCOOCTBYET pa3BUTHIO Y OOYyYaloIUXCs YMEHHUS MCIIOJIb30BaTh pa3IUyHbIe
BBIPA3UTENbHBIE CPE/ICTBA S3bIKA MAaTEMATHUKU CIOBECHBIE, CHMBOJINYECKUE, TpapUuecKie, BHOCUT
BKJIaq B (OpPMUPOBAHHME TPEACTABICHUNW O POJM MATEeMATUKH B Pa3BUTHH IUBWIM3AIUH U
KYJIBTYpBI.

MecTto y4eOHOro Kypca B y4e0HOM IIaHe

CornacHo yueObHOMY MiaHy B 7 9 kiaccax m3ydaeTcst yuyeOHbI Kypce «AnreOpay», KOTOPbIH
BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3fenbl  coaepxaHus: «Uucia W BBIYUCICHUS,
«AnreOpanueckre BRIpaXXCHUs», «YpaBHEHUS U HEPABEHCTBaY, «DyHKITHI.

YueOHbIH TUTaH Ha U3y4YeHHUE anreOpsl B 7-9 Kiaccax OTBOJIUT HE MeHee 3 yuyeOHBIX 4acoB B
HE/IEI0 B TEUCHHE KaKJI0ro rojia 00ydeHusi, BCero 3a Tpu rojga oOyuenust He MeHee 306 yueOHBIX
4acoB.

Conep:xanue yueOHOro kypca (1mo rogam ooy4yeHus)

7 kJacc

Uucna v BEIYUCIICHUS.

PaunonansHble yncna.

Jlpobu OOBIKHOBEHHBIE U JECSATHYHBIE, MEpexo] OT OAHOW (opmbl 3amucu ApoOed K Ipyroi.
[loHsATHE paLMOHAIBHOTO YKCIA, 3alUCh, CPABHEHUE, YIOPAJOUYMBAHHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue JeMCTBUS ¢ pallMOHAIbHBIMU YnciaaMu. Perenue 3aiay u3 peaabHOU MPaKTHUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesieM: ONpejeieHue, mpeoOpa3oBaHue BhIpaKEHUI Ha OCHOBE
orpesieNieHus], 3anuch O00nbKX yucen. [IpoleHThl, 3anuch MPOLEHTOB B BUIE ApoOH U podu B
BUJIE MPOLIEHTOB. TpU OCHOBHBIE 33JlauM Ha IMPOLIEHTHI, PELIECHUE 3a/ad U3 PEAJbHOW IPAKTHKHU.
[IpuMeHeHne MPU3HAKOB IETUMOCTH, PA3JI0KEHUE HA MHOKHUTENIHN HATYpAJIbHBIX yucel. PeanbHble
3aBHCUMOCTH, B TOM YHCJIE IpsMasi 1 00paTHasi IpOIOPLUUOHATBHOCTH.



AnrebpanyecKkue BbIPaKEHHUsI

[lepemenHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C TepeMeHHOW. JlomycTuMble 3HAYEeHUS
nepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXY BEIMYMHAMU B BUJE (HopMyibl. Beruucienus
no ¢opmynam. IIpeobpazoBanne OYKBEHHBIX BBIPAKEHHM, TOXIECTBEHHO PpaBHbIE BBIPAXKECHUS,
npaBuUjia MpeoOpa3oBaHUs CyMM M IPOHM3BEACHUH, MpaBHUJa PACKPBITUS CKOOOK W TPUBEACHUS
nonoOHbIX ciaraembix. CBOHCTBa CTEMeHM C HaTypalbHBIM MOKazareneM. OAHOWIEHB U
MHoroujeHsl. CreneHp MHOrousaeHa. Cii0)keHre, BBIUNTaHUE, YMHOKEHUE MHOTOUIEHOB. POpMYJIb
COKpAIlEHHOTO YMHOXKEHHMS: KBaJpaT CyMMBbI U KBajpaT pa3HocTU. DopMyiia pa3HOCTH KBaJpATOB.
Pa3no)xeHre MHOTrOUJI€HOB Ha MHOXKHUTEIH.

YpaBHeHust

VYpaBHEeHHE, KOpEHb YypaBHEHHs, TNpaBHjia MPeoOpa3oOBaHUS ypPaBHEHUS, PAaBHOCHIBHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YPaBHEHHUs, pELICHUE
JIMHEWHBIX ypaBHEeHUU. COCTaBIIEHUE YPABHEHUN 10 YCIOBUIO 3a7a4d. PelieHrne TeKCTOBbIX 3a7a4 C
IMOMOIIBIO YPABHEHHUI.

JIuneiiHOe ypaBHEHHE C ABYMS NIEpeMEHHBIMH U ero rpaduk. Cucrema IByX JHHEHHBIX ypaBHEHUHU
C IBYMs IIepeMEeHHbIMU. Perienne cuctemM ypaBHEHU criocoooM moactaHoBku. [Ipumeps! pemienus
TEKCTOBBIX 33/]1a4 C IOMOIIbIO CUCTEM YPaBHEHUH.

Koopaunats! u rpaduxu. @yHKIUU

Koopaunara Touku Ha mnpsMoi. UMCIOBBIE IIPOMEXKYTKH.

Paccrosinne Mexay AByMsi TOUKaMU KOOPJAUHATHOM MPSAMOIA.

[IpsimoyronbHast cucrema koopauHatr, ocu Ox u Oy. AOcuucca M opauHaTa TOYKU Ha
KOOpIUHATHON IuiocKocTH. [Ipumepsl rpadukoB, 3amaHHBIX Gopmynamu. YUteHuwe rpadukos
peanbHbIX 3aBUcHMOCTed. [lonsatue Gpynknun. I'paduk yaxmun. CeoiictBa Qynkiuii. Jlunernas
¢bynkus, e€ rpaduk. ['padux pynkuun y= [x|.

I'padmyeckoe pernreHne JIMHEWHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX ypaBHEHUH.

8KkJacc

Yucna u BEIYMCIICHUS

KBanpartHbiit kopeHb u3 uucna. [Tonstue 06 uppanuoHaibHOM yKcie. JlecaTuuHble TpUuOIMKEeHUS
UppaluoHaNbHbIX yKcen. CBoiicTBa apu(MeTHYecKX KBaJpaTHBIX KOpPHEH M UX NPUMEHEHHE K
IpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCICHUAX. [lefiCTBUTEIbHBIE YUCTIA.

CreneHs ¢ 1ebIM OKa3aTeneM U e€ cBoMCcTB a. CTaHJapTHas 3aluch YnCia.

Anrebpanyeckue BbIpaXeHUs

KBanpathslil TpéxusieH; pa3ioxkeHne KBaJApaTHOro TPEXWIEHA HA MHOKUTEIH.

Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO ajiredpanueckoi ApoOu. BrokeHue, BbUMTaHUE,
YMHOKEHUE, JIeJIeHne anredpandeckux qpoodeil. PaninoHanbHble BhIpaXkeHHs M UX peoOpa3zoBaHUe.
VYpaBHEHMSI U HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opmyna kKopHell KBaapaTHoro ypaBHeHus. Teopema Buera. Perienune
yYpaBHEHMH, CBOJSALIMXCS K JIMHEHMHBIM W KBajpaTHbIM. I[lpocreiimme apoOHO-panioHalbHbIE
ypaBHEHUS.

I'paduueckas uHTEpHpeTalvs YpaBHEHHUH C IByMS EPEMEHHBIMHU U CHCTEM JMHEHHBIX YpaBHEHUH
C IByMs mnepeMeHHbIMH. I[lpuMepsl pemieHHs CHCTeM HEIWHEHHBIX YpaBHEHUH C JBYyMs
NIEPEMEHHBIMHU.

Pemenue TekCcTOBBIX 3a1a4 aNredpandecKuM CrocoOoM.

HucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OQHOM IepeMEeHHOM. PaBHOCMIBHOCTH
HEpaBEHCTB. JIMHEHHbIE HEPaBEHCTBA C OAHOW mepeMeHHOW. CUCTEMBI JINHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHO.

OyHKINUH

[Tonstue pynkmuu. O61acTh OMpeIeTICHUST 1 MHOXKECTBO 3HaUeHHH QyHKIIMUA. CIocoOBI 3a1aHms
(GyHKIMHA.

I'papux Qynkiun. Urenue cBoicTB (pyHKIMM no e€ rpaduky. Ilpumepsl rpadukoB QyHKIHIA,
OTPaXXAIOIIUX peaabHbIE MPOIECCHI.

@DyHKIUH, OTUCHIBAIOLINE MPSIMYI0 U 00pPAaTHYIO MPOMOPLUOHATBHbBIE 3aBUCUMOCTH, UX TpapuKH.
Oynkuu y=x2 y=x3. ['padudeckoe pernieHne ypaBHEHUN U CHCTEM YpaBHCHUM.

9 knacc

Uucna v BeIYMCICHUS



JleicTBUTEIbHBIC YHCTIa
PanmonanbHble 4Mciaa, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHBbIE AECATHUYHBIE APOOH.
MHOXecTBO JIeHICTBUTENBHBIX YHCEN; JCHCTBUTENbHBIC YHCIAa KaK OCCKOHEUHbIE NECATUYHBIC
ApoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JECHCTBUTENIBHBIX YHUCEN U
KOOPAMHATHOMU IIPSIMOA.
CpaBHeHHUE NeHCTBUTENBHBIX YUCET, apu(METHUECKUE JCHCTBUS C ICHCTBUTEIHHBIMHI YHCIAMHU.
W3mepenusi, npuOIMKEHHsI, OLIEHKU
PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, ATUTEILHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.
[TpubnmxEHHOE 3HAYCHNE BETMYUHBI, TOYHOCTH NpuOmmkeHus. Okpyriaenue uncen. [Ipuknaka u
OLICHKA PEe3yJIbTaTOB BBIYMCIICHUN.
YpaBHEHHUs U HEPABEHCTBA
YpaBHeHUs ¢ OJTHON EPEMEHHOM
JInneiiHoe ypaBHeHue. Penienue ypaBHEHMM, CBOIAIIUXCS K JIMHEHHBIM.
KBanpatHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIMXCA K KBaJpaTHBIM. buKBagpaTHOE
ypaBHeHue. IIpumepsl pelieHus ypaBHEHUH TPETbe M 4YETBEPTOM CTENEHEH pa3iloKCHHEM Ha
MHOKUTEIIH.
Pemenue npoOHO-pallMOHAIBHBIX YypaBHEHHMH. PemieHue TekcTOBBIX 3agad  aureOpanyecKuM
METOJIOM.
Cucrembl ypaBHEHU
VYpaBHeHHE C IBYMs IEPEMEHHBIMH H €r0 Tpaduk. Pemienne cucreM OByX JTHHEHHBIX YPaBHEHUH C
IBYMsl IEPEMEHHBIMU. PellleHne cucreM ABYX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpOii crenenu. ['paduyeckas HHTEpHpeTaLUs CUCTEMBl YPaBHEHUHN C IBYMsI IEPEMEHHBIMHU.
Perienue TekCcTOBBIX 3aau alreOpandeckuM CriocoOOM.
Hepasencrsa
YucnoBble HEPABEHCTBA U UX CBOWCTBA.
Pemrenne IMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. Pemenne cucreM TMHENHBIX HEPABEHCTB C
onHoi mnepeMeHHOM. KBazapaTtHble HepaBeHcTBa. ['paduueckas MHTepHpeTalys HEPaBEHCTB U
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.
OyHKINUU
KBagparuunas ynkius, e€ rpaduk u cBoiicta. [lapadona, ko- op/IMHATHI BEPIIUHBI TAPAOOJIBI,
0Chb CUMMETpPUU TapaboJIbl.
I'paduku bynkumii: y=kx, y=kx+b, y=k/x, y=x3, y=|X| 1 uX CBOMCTBa.
YucnoBsle OCIEN0BATEIBHOCTH
Onpenenenre u crnocoObl 3a/1aHUs YUCIOBBIX M1OCIIEI0BATEILHOCTEN
[londATnEe 4YMCIOBOM  MOCNENOBATENBHOCTU.  3aJaHME IOCIEAOBAaTEIbHOCTH  PEKYPPEHTHOM
dhopmynoit u popMyIioi n-ro YseHa.
Apudmernueckas u reoMeTpuyecKas Iporpeccuu
Apudmernueckas u reomerpuueckas nporpeccud. ®opmMyisl N-ro wieHa apupMeTHdecKoil u
rEOMETPUUYECKOM MPOTrPECCU, CYMMBI IIEPBBIX IT YJICHOB.
N300paxkeHne ujiaeHOB apu(pMETHUYECKOW M TIeOMETPUYECKOM MpOorpeccuid TOYKaMHU Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIOHEHIIMAIbHBINA pOCT. CII0KHBIE IPOLIEHTBHI.
IInanupyemMble npeaMeTHbIE pe3y/JIbTaThl 0OCBOCHHS IPUMEPHON padoueil MPporpaMMsbl Kypca
(mo rogam o0y4eHus )

OcBoenne ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS
JOJKHO 00ecrieuynBaTh JOCTH)KEHUE CIEeTYIOIUX IPEIMETHBIX 00pa30BaTelbHbIX PE3yIbTaTOB:
7 kJacc

YHucna u evruucnenus
BbmonHaTe, coueras yCTHbIE M NHCbMEHHBIE TNPHUEMBI, apUPMeTHdYecKHe ACUCTBUS C
palOHaIbHBIMU YU CIIAMHU.
HaxonuTh 3HaueHus 4MCIOBBIX BBIPAKEHUU; MPUMEHSATh Pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUI APOOHBIX BBIPAXKEHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.
[lepexonuthk OT 0AHOI (POPMBI 3aMKUCH YHCET K APYroi (IpeodpazoBbIBaTh AECATUUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO JECITUYHYIO
TpOOb).
CpaBHUBATh U YIIOPAI0YMBATH PaLlMOHAJIBHBIE YHCIIA.
OKpyrasTh 4yncia.



BBINONMHATE TNPUKUAKY W OLICHKY pe3y/nbTaTa BBIYMCICHUM, OLICHKY 3HAYEHHH YHCIIOBBIX
BbIpaKEHU .
BbINOHATE 1E€HCTBUS CO CTENEHAMHU C HaTypalbHBIMU IIOKA3aTEISIMU.
IIpuMeHsITh NPU3HAKU ACTUMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HATypaJIbHbIX YHCEL.
Pemlate  IpakTUKO-OPUEHTHPOBAHHBIC  3a/ayd, CBS3aHHBIE C  OTHOILUEHUEM  BEJIMYMH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, TPOLEHTAMH; UHTEPIIPETUPOBATE PE3YJIbTaThl PEIICHUS 3a1a4 C
y4€TOM OrpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMBIX OOBEKTOB.

Aneebpauueckue sbipadicenus
Hcnonp3oBarh anreOpanyeckyl0 TEPMHUHOJIOTHIO W CHMBOJHMKY, HpPUMEHSTh €€ B Ipolecce
OCBOEHHU y4eOHOro MaTepuaia.
HaxonuTs 3HaueHnss OyKBEHHBIX BbIPAXEHUM ITPU 3aJaHHBIX 3HAUEHUSAX 1IEPEMEHHBIX.
BbimonHATe npeoOpa3oBaHMs 1LEJOTO0 BBIPAKEHUS B MHOTOWIEH MPUBEJCHHEM I0J00HBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.
BBINONMHATE YMHO)KEHHE OJHOWIEHA Ha MHOIOWIEH M MHOTIOWIEHAa HA MHOIOYJIEH, NPUMEHSTH
(dbopMyIIBI KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.
OcCymiecTBIATh Pa3/I0KEHUE MHOTOUWICHOB HA MHOXHUTEIH C IMOMOINBIO BBHIHECEHUS 3a CKOOKH
00I11er0 MHOXKUTEIS, TPYIIIIUPOBKYU CllaraeMbIX, IpUMEHeHUs  Gopmy COKpAILEHHOTIO
YMHOKEHUS.
[IpumMeHnsaTh NpeoOpa3oBaHUs MHOTOWICHOB JJs PEIIEHHs pasjIMYHbIX 337ad W3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.
Hcnonb30BaTh CBOMCTBa CTENEHEW C HATypaJbHBIMM IOKa3aTeIsIMM Ul IpeoOpa3oBaHUs
BBIPAKEHU.

Ypasuenus u nepasencmea
Pemrate nuHeNHbIE YpaBHEHHUSI C OAHOW IIEPEMEHHOM, IPUMEHSA IIpaBuIla IEPEexo1a 0T UCXOJHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIIETCS 1M YUCIIO KOPHEM ypaBHEHHUS.
[IpumensTh rpadpuueckre METOABI IPU PELLICHUH JUHEHHBIX YPABHEHUM U UX CUCTEM.
[lonGupath mpuMepsbl Hap YHCEd, SBISIOIUXCA PEIICHUEM JIMHEHHOro ypaBHEHHsI C ABYMs
IIEPEMEHHBIMU.
Ctpouth B KOOPIAMHATHOW IUIOCKOCTH IpauK JIMHEHHOTrO ypaBHEHHs C JIByMs NEPEMEHHBIMH;
M0JIb3YACh I'pauKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.
Pemiate cuctemsl IByX JTMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKH.
CocraBnaTh U pemiarh JUHEHHOE YpaBHEHHE WM CHUCTEMY JMHEMHBIX YpPaBHEHUN IO YCIOBHIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4U IIOJIyYEHHBIN pe3ynbTart.

Koopounamet u epaguxu. @ynkyuu
N300pakaTh Ha KOOPAWHATHOMN MPSAMOM TOUYKHM, COOTBETCTBYIOIINE 3a/laHHBIX KOOpPAWHATAM, JTy4H,
OTPE3KH, MHTEPBAJIbL; 3aIMCHIBATh YHCIIOBbIE MPOMEXKYTKHU Ha anreOpanyeckoM si3bIKe.
OTMmeyaTh B KOOpPAMHATHOM IUIOCKOCTH TOYKM MO 3aJlaHHBIM KOOPJIMHATaM; CTPOUTH TpaduKH
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUN y —|X|.
OnuceiBaTh ¢ MOMOUIbIO (DYHKIMI N3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMYMHAMU: CKOPOCTb, BpEMS,
paccrosiHue; 1ieHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM pabOTHI.
HaxonuTte 3HaueHue ¢GyHKIMH MO 3HaueHHIo e€ aprymenrta. Ilonumarp rpadudeckuii crnocod
Mpe/ICTaBICHUs] W aHajdu3a HMHQOpMAalMM; H3BJIEKAThb M WHTEPNPETHPOBaTh HH(MOPMALUIO U3
rpadMKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH.
8 kmmacc

Yucna u evruucnenus
Hcnons30BaTh Ha4aJIbHBIE MIPEACTABICHNUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEN JUISl CPABHEHUS,
OKpYTJIGHUS W BBIUMCIECHUH; W300pakaTh JEHCTBHUTENbHbIE UYMCIIa TOYKAMH Ha KOOPIMHATHOM
MIPSIMOM.
[IpumeHsTh MOHATHE apU(PMETHYECKOTO KBaJIpPaTHOIO KOPHSA; HAXOIUTh KBaJpaTHbIE KOPHH,
UCIONIb3YSl TMpPU HEOOXOAMMOCTH KAalIbKYJISITOP; BBINOJHATH MpeoOpa3oBaHUsl BBbIPAKEHUH,
coJiepaKallMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEM.
Hcnonp3oBarh 3anucu OOJBIIMX M MaJbIX YUCENl C MOMOUIbIO JECSITUYHBIX OpoOeil u cremneHei
gucna 10.

Aneebpauueckue gvipasicenus
[TpuMeHATh MOHATHE CTENEHM C LIEJBIM IOKa3aTesieM, BBIMOIHATh MPeoO0pa3oBaHMs BBIPAKECHUH,
COJIEPIKaIIMX CTEIICHH C LENBIM MOKA3aTEIIEM.



BbINONHATE TOXECTBEHHBIE NPe0oOPa30BaHUs PallMOHAIBHBIX BBIPRKEHUII HAa OCHOBE MpaBUII
JeUCTBUI HAaJl MHOTOYWIEHAMH U alnreOpanyecKuMu ApoOsMu.
PackiagpiBath KBaApaTHBIN TPEXUIIEH HA MHOXKHUTEIH.
[TpumensaTh mpeoOpa3oBaHUS BBIPAKEHUN [UIA pEIICHUS Pa3lWYHbIX 3a/a4 M3 MaTeMaTUKH,
CMEXXHBIX [IPEIMETOB, U3 pEaIbHON IPAKTUKHU.

Ypasuenus u nepasencmea
Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIbHBIE YPAaBHEHHUS, CBOJAIIMECS K HHUM,
CUCTEMBI IByX YPABHEHHUH C ABYMs IEPEMEHHBIMHU.
[IpoBoaNuTh NpOCTEHIIME HCCIEAOBAHUSA YPAaBHEHUM M CHCTEM YPAaBHEHUM, B TOM YHCIE C
IPUMEHEHHEM IpadUuecKuX MpeACTaBIeHUl (ycTaHaBIMBATh, UMEET JIM YpPaBHEHUE WU CHCTEMa
YPaBHEHUN PELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIp.).
Ilepexoautb OT cioBecHOH (OPMYIMPOBKH 3agauu K e€ aireOpandeckodl MoOJENU C IOMOUIbO
COCTaBJICHUSI YPAaBHEHMsI WM CHUCTEMBbl YpaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4y IOJIy4CHHBIN pe3yNbTar.
IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLEHKH; pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHON W HX CHUCTEMbI, JaBaTh TPaPUUECKyI0 WILIIOCTPAIHIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

Qyuxyuu
[loHnMaTh W HCHONAB30BaTh (YHKLUMOHAJIBHBIC MOHATUS U S3bIK (TEPMHHBI, CHUMBOJIMYECKHUE
0003HAYCHHS); ONPEIEIATh 3HaUYCHHE (YHKIWU 10 3HAUYCHHUIO apTyMEHTA; ONpEIeIsTh CBOIMCTBA
¢byHKIMH Mo e€ rpaduky.
Crpoutp rpaduku smeMeHTapHBIX (QyHKIUH Buma y=k/x, y=X, y=x3, y=KOpeHb H3 X, Y =[X|;
OIUCBIBATh CBOMCTBA YMCIOBON (QPYHKIUH 110 €€ Tpaduky.
9 xnacc

Yucna u evruucienus
CpaBHUBaTh U YHOPSAA0YMBATh PAllMOHAIbHBIE U HPPALMOHAIIBHBIE YHCIIA.
Beimonuate apudmernyeckue NEHCTBUA C palMOHAIBHBIMHU YHCIIAMH, COYeTas YCTHBIE H
MIMCbMEHHBIE TPUEMBI, BHIITOJIHATH BHIUUCICHUS C HPPALMOHAIbHBIMU YUCIIAMHU.
HaxoauTs 3HaueHuUs CTENEHEN C LEIbIMU MOKA3aTENIMU U KOPHEH; BBIYMCIIATH 3HAYEHHS YUCIIOBBIX
BBIPAKEHU.
OxpyryaTh AEUCTBUTENBHBIE 4YHCIA, BBINOJIHATH NPUKUIKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

Ypasuenus u nepasencmea
Pemarp nuHeiHblE M KBaJpaTHbIE YpaBHEHMs, YpaBHEHHUS, CBOJSLIMECS K HHUM, IpocTeiiine
IpoOHO-pallMOHAIbHBIE YPABHEHHUS.
Pemate cucreMsl ABYX JIMHEHWHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMU U CHCTEMBI ABYX YPaBHEHUH,
B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISECTCS JTUHEHHBIM.
Pemiate TekcTOBBIE 3a7auu anredpanvyeckuM CIocoOOM C MOMOIIbIO COCTABICHHS YpaBHEHUS WIIH
CUCTEMBI JIByX YPAaBHEHMH C ABYMs IIEPEMEHHBIMHU.
[IpoBoauTh mpoCTEHIIME HCCIEAOBAaHUS YPAaBHEHUMM M CHCTEM YPAaBHEHHW, B TOM YHCIE C
NpUMEHEHHEM TIpadUuecKuX MpeiCTaBIeHUl (ycTaHABIMBATh, UMEET JIM YpaBHEHUE WU CHCTEMa
YpaBHEHUH pelleHusl, €ClI UMEET, TO CKOJIbKO, U TIp.)
Pemarp cucTeMbl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLINE KBAaJIpPAaTHOE
HEpaBEHCTBO; M300pa)kaTh pEIIeHHWE CHUCTEMbl HEPAaBEHCTB Ha YHUCIOBON MNpPsIMOMW, 3alHChIBaTh
pELIEHNE C TOMOIIBIO CUMBOJIOB.
Hcnonb30BaTh HepaBEHCTBA MPH PEIICHUHU PA3INYHBIX 3a/1a4.

Dyuxyuu
PacnioznaBaTth (QyHKIMM H3y4eHHbIX BHUJOB. [loKa3bIBaTh CXE€MaTHYECKH pacloJOKEHUE Ha
KOOPJAMHATHON TIOCKOCTH rpadukoB (yHKIMH Buaa: y=kx, y=kx+b, y=xk, y=ax2+bx+c, y=x3,
y=X, Y=|X| B 3aBUCHMOCTH OT 3Ha4€HUN KOAIPPUIIUEHTOB; ONHICHIBATh CBOMCTBA (DYHKLINH.
Crtpouth U n300paxkaTb cxeMmMaTuyecku rpaduky KBaJpaTHUHBIX (YHKIUIH, OMUCHIBATH CBOICTBa
KBaJIpaTUUHbIX (PYHKIUH 10 UX rpaduxam.
Pacnio3naBate KBaapaTHMuHyl (YHKIMIO 1O (Qopmyiie, NPUBOIUTH IMPUMEPH KBAJAPATHYHBIX
GbyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHH.

Apugmemuueckasn u ceomempuieckas npopeccuu
Pacrnio3HaBaTh apu(pMETHUECKYIO ¥ T€OMETPUUYECKYIO IIPOTPECCUU NTPH PA3HBIX CIIOCO0AaX 3a/1aHMS.



BbIMONHATE  BBIYMCIEHHUS C UCMHOJb30BaHUEM (GopMyd N-TO uieHa apUPMETHYEecCKOH U
F€OMETPUYECKON MPOTrPECCHid, CYMMBI IEPBBIX N YICHOB.

N300pakaTh wieHbl OCIEOBATEIIEHOCTH TOYKAMH Ha KOOPAMHATHOH MJIOCKOCTH.

Pemiate 3aJa4d, CBA3aHHBIC C YHCIIOBBIMH IIOCICAOBATCIBHOCTAMHU, B TOM 4YHCIIC 3adadyld H3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (ITO TOJJAM OBYUEHU )
7 knacc (He menee 102 u)

PerieHrie OCHOBHBIX 3aJ1a4 Ha IpoOH,
MPOLICHTHI U3 PEATbHON TIPAKTHUKHU.
[[pu3HaKy 1eTMMOCTH, Pa3JIOKEHUS HA
MHOKHUTEJIHN HATYpaJbHbBIX YUCEIL.
Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast MPONOPIIHOHAIEHOCTH

[IpuMEHATE D33H006D33Hble CIIOCOOBI U NpPUEMBI BEIYUCIICHUS

3HAYCHUM TPOOHBIX BHIPAXKECHH, COACPIKANTUX OOBIKHOBEHHBIC

U JICCATUYHBIC APOOU: 3aMEHSTH MPU HEOOXOIUMOCTH
EeCATUYHYIO IPOObh OOBIKHOBEHHON M OOBIKHOBEHHYIO
ECSITUUHOM, TPUBOIUTH BhIpAXKEHUE K (popme, Hanboee
yIOOHOM /ISl BRIYMCIIEHUH, TpeoOpa3oBbIBATh APOOHBIE
BBHIPKECHHS HA YMHOXKEHHE U JICTICHUE IECATUYHBIX Ipo0eH K
IEHCTBUSIM C LIETTBIMHU YHCTAMH.

[[pUBOIUTE YHUCIAOBbIC U OYKBEHHbIE PUMEPDI CTETICHHU C

HaTypaJbHbIM ITOKa3aTCJICM, 00BACHSI 3HAYCHUS OCHOBAHHUS

CTETIeHH U TOKa3aTelsl CTETIeHN, HAaXOAUTh 3HAYCHUsI CTETNeHEeN
BHJ1a a° (a-11000€ parMmoHAIBbHOE YUCIIO0, N-HATypaIbHOE
YICTIO).

[ToHMMATH CMBICIT 3aITUCH OOJIBIITNX YHCEII ¢ TOMOIIIBIO

CCATHYHBIX I[DO6CI71 U CTETICHEHN uncia 10, IOPUMCHATH UX B

PCAJBbHBIX CUTYAlIUAX.

HpI/IMeHHTL MPU3HAKH OCJTIMMOCTH, PA3JIOKCHUA HA MHOXKUTCIIN

HAaTYPaAJbHBIX YHCCII.

PeriaTe 3aj1auu Ha YaCTH, IIPOIICHTHI, HPOIIOPIIUH, Ha

HaX0XKIeHue Ipo0u (IIPOIIEHTA) OT BEIUYNHBI ¥ BEINYUHEI IO

e€ npobu (poIeHTY), IpoOH (MIPOIIeHTa), KOTOPBIN COCTABIISET

0JIHA BEIMYMHA OT JIPYTOM. HpI/IBO)lI/ITL, pa361/1paTL, OIICHUBATDH

pa3IMYHbIE PELLIEHUS, 3all1CH PEILIEHNI TEKCTOBBIX 3aJau.
Pacrio3HaBaTh U OOBSICHATH, OMMPAsICh HA OMPEAETICHUS, TPSIMO
[IPOIMOPLIMOHANIbHBIE U 00PaTHO MPONOPIIMOHAILHBIE
3aBHCHUMOCTH MEXKIY BEJINUNHAMM; IPUBOJANUTD IIPUMEPHI 3TUX
3aBHCHMOCTEH U3 peasibHOTO MUPA, U3 IPYTUX y4EOHBIX

Pa3ngeun, Tema, Conep:xanue Buabl g1esiTeJIbHOCTH 00yYAKOIIMXCS, MOYePKUBAHNEM JIeKTPOHHbIE
KOJIHYECTBO Bbl/IeJIeHbI BU/IbI 1eSITeJIbHOCTH /151 o0yuawimuxcs ¢ OB3 (uudposbie)
4acoB Ha eé oOpa3zoBarTe/ibHbIE

Hu3ydyeHue pecypcbl
Uwncna u [loHsITHE pallMOHATIBHOTO YHCIIA. CucTeMaTU3upOBaTh U 00OTAIATh 3HAHKUS 00 OOBIKHOBEHHBIX SKiacc,
BBLIUMCIICHUS. ApudMeTHIEeCKHE ACHCTBHS C U IECATUIHBIX Tpo0sx. CpaBHUBATH M YIIOPSIOYMBATH JIPOOH, POIII,
PanmroHanpHbl € [panioHaNbHBIMK ynciIaMu. CpaBHEHHE,  |[IPe0Opa30BBIBas MPU HEOOXOIMMOCTH JIECATUYHBIC TPOOHU B ®IMOP,
qucJa YIIOPSIIOUYMBAHUEC PallMOHATILHBIX YMCEII. 06BIKHOB€HHBIG, OOBIKHOBEHHBIE B JCCATUYHBIC, B YACTHOCTHU B |nternetUr0k_ru,
(25 u) CTeneHb C HaTypaJIbHBIM MTOKa3aTeleM.  [0ECKOHEUHYIO ICCATHYHYIO IPOOb. Problems.ru




[TPEIMETOB.
Periate MpakTHKO-OPHEHTUPOBAHHbIC 33a4H Ha APOOH,
[IPOLICHTHI, IPSAMYIO U 00PATHYIO MPOIOPLHOHAIBHOCTH,

IIPOIIOPLIH.

AnreOpanueckue |[bykBeHHbIE BbIpakeHUs. [lepemeHHbIe. OBnageTs anredOpandeckoi TEPMUHOJIOTHEH U CUMBOJIMKOM, SIKiacc,

BbIpakeHHs1 (27 1)|JomycTiMBbIe 3HAUCHUS IEPEMECHHBIX. IPUMEHSTH €€ B IPOLIECCe OCBOEHMsI yUeOHOI0 MaTepuaa. POIIL,
DopMybl. HaxoauTs 3HaueHNs OYKBEHHBIX BBIPAKEHUH IPU 3a/IaHHBIX OIHOP,
[IpeoOpazoBanyie OyKBEHHBIX BhIPAKEHUN, BHAUCHUAX OYKB; BBITIOJHATH BHIYMCICHHS 11O (DOPMYJIaM. InternetUrok.ru,
[pacKpbITHE CKOOOK U ITPUBEICHHE BbInonHATE IpeoOpa3oBaHysl LIEJI0T0 BBIPAKEHHsI B MHOTOWIEH Problems.ru
[10100HBIX CIaraeMbIX. [pUBEICHUEM OJOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

CBOICTBa CTENIEHU C HATYPaJIbHBIM BBINIOJIHATE YMHOKEHHE OJIHOWIEHA HA MHOTOWIEH U
[1OKa3aTEJIEM. MHOTOYJIEHa HA MHOTOWIEH, IPUMEHSTH (DOPMYIIBI KBaIpaTa
MHuorounensl. Cl10xeHUE, BBIUUTaHUE, CYMMBI M KBalpaTa pa3HOCTH.
[YMHO>K€HUE MHOT'OUJIEHOB. OCyIIECTBIATH Pa3JIOKEHUE MHOTOYIEHOB HA MHOXKUTENN
DopMyIIbl COKPALEHHOTO YMHOKEHUS. NyTEéM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHTEIS,
PaznoxeHre MHOTOYJICHOB Ha MHOXKUTENN [IPUMEHEHHs GOpMYJIbl pa3HOCTH KBaApaTOB, GOpPMYI
COKpaléHHoro ymMmHoxeHusi. [IpuMeHsTh npeodbpazoBaHue
MHOTOYJICHOB JJIsl PELIECHUS pa3JIMYHbIX 33]1a4 U3 MAaTEMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKHU.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHSI MATEMATUKH.

YpaBHEHMS U 'YpaBHeHMe, paBuiIa IpeoOpa3oBaHUs PemaTh TMHENHOE YPABHEHHE C OHOM IEPEMEHHOM, IPUMEHSS AKnacc,

HepaBeHeTB a(20  [ypaBHEHHMs1, pABHOCHIIBHOCTh YPAaBHEHHIA. [[paBUIIa MEPEX0/1a OT MCXOJHOTO YPAaBHEHHS K POIL,

q) JInHeitHOe ypaBHEHUE C OJTHOM ABHOCHJILHOMY eMy 0oJsiee mpocToro Buja. [IpoBepsiTs, OINOP,
[IEPEMEHHOM, pEIICHNE JTMHEWHBIX SIBJIIETCS! JIM KOHKPETHOE YMCIIO0 KOPHEM YPABHEHHMSI. InternetUrok.ru,
ypaBHeHUH. Pemenue 3agau ¢ nomonibto  [[lonOupats npuMepsl ap YUCell, IBISIOIIMXCS PelIeHUEM Problems.ru
YPaBHEHHIA. ITMHEMHOI O ypaBHEHUS C IByMsl nepeMeHHbIMA. CTpOUTH B
JInHelHOe ypaBHEHHE C IBYMs KOOPJIMHATHOM MJIOCKOCTHU rpad UK JMHEHHOr0 ypaBHEHUS C
nepeMeHHbIMU U ero rpaduk. Cucrema NIBYMsi TIEpEMEHHBIMHU; MOJIb3YsICh I'paMKOM, IPUBOIUTh
IIBYX JIMHEWHBIX YPaBHEHUH C IBYMS [IpUMEpPHI pEIIeHUs] YPAaBHEHUSI.
repeMeHHbIMU. Pemenue cucrem HaxoauTh pemeHne cCucTeMbl ABYX JIMHENHBIX YPABHEHHM C
YpaBHEHMI CITIOCOOOM IMOJICTAHOBKHU U IBYMsI IEPEMEHHBIMHU.

CIIOCOOOM CIIOKEHUS CocTaBisTh U peliaTh ypaBHEHUE UM CUCTEMY YpaBHEHUH 11O
YCIIOBUIO 33JJa4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar

Koopaunatel 1 [Koopaunata Touku Ha npsimoid. Yucnoble M300pakaTh Ha KOOPIMHATHOM MPSIMO TOUKH, AKnacc,

rpaduku. [IPOMEXYTKH. PaccTosiHue MEXly IByMsI  [COOTBETCTBYIOLIME 3a/IaHHBIX KOOPAUHATAM, JTY4YH, OTPE3KH, PO,

dyukuuu (24 9)  [ToUkaMu KOOPIUHATHOMN MPSIMOM. MHTEPBAJIbl; 3aMCHIBATh UX Ha aJiIre0panyecKkoM si3bIKe. OIMOP,

HpﬁMoyr OJIbHad CUCTCMa KOOPAHWHAT Ha

OTmMmeuath B KOOpZ[HH&THOﬁ IIJIOCKOCTH TOYKH I10 3a/JaHHBIM

InternetUrok.ru,




[UIOCKOCTH.
[Tpumeps! rpauKoB, 3aJaHHBIX
dbopmynamu. UreHnue rpadukoB peanbHbIX
3aBUCUMOCTEN.

[Tonsitue Gynkuuu. ['paduk GyHKIHN.
CaoiictBa Qpynkiuii. JIuneinas GpyHKIus.
[TocTpoenue rpaduka TuHEHHON

¢ynkuuu. I'paduk pynkmmn y =1x 1

KoopauHaTraM., CTpOUTH I'Dad)I/IKI/I HECJIOXKHBIX 3aBUCUMOCTEN,

3aJaHHBIX d)ODMVJ'IaMI/I, B TOM YMCJIC C ITOMOIIBIO HI/I(bDOBBIX

itaGopaTopuil.
[IprMeHSTh, H3y4YaTh IPEUMYILECTBA, HHTEPIPETHPOBATh

rpaduyueckuii ciocod MpeICTaBICHHS U aHAIH3a
pa3sHOO0pa3HOM KU3HEHHON HH(DOPMAITHH.

OcBauBath MOHATHE QYHKIINHU, OBJIAIEBaTh (PYHKIIMOHAITBHON
TEPMHUHOJIOTUEH.

Pacrio3HaBaTh JIMHEHHYIO QYHKIHIO Y = kX + b, onuchIBaTh €&

CBOIICTBA B 3aBUCHUMOCTH OT 3HaueHul Kodddunmenros k u b.

Crpouthb rpaduku auHerHon GyHKkmu, GyHkuuuy =1 x L.

lcrionb30BaTh HU(POBBIE peCYPChI Ul IOCTPOCHUS IpaUKoOB
(GyHKIUHI 1 U3ydeHUs UX cBOUCTB. [IpuBoaUTHL MpuMeEpbI
JIMHEMHBIX 3aBUCUMOCTEN B peabHBIX ITPOLIECCaX U SIBJICHUSAX

Problems.ru

ApudMeTHIEeCKHIA KBaIPATHBIN KOPEHb.
'YpaBHEHHE BUJA X = a.
CBoiicTBa apu(PMETHIECKUX KBAJPATHBIX

JCCATUYHBIMU )Ip06SIMI/I.
CDaBHI/IBaTB 1 ynnopaao4YnuBaTh paliMOHAJIbHBIC 1

HppalMoOHaJIbHBIC YK CJIa, 3alTMCAHHBIC C TTIOMOIIIBIO

[loBropenne u  ([IoBTOpEeHME OCHOBHBIX IOHATUHI U Br101paTh, IPUMEHSTH OLIEHUBATH CIIOCOOBI CPAaBHEHUS YHCEI, SKiacce,
o6o6mienne (6 [MeToq0B Kypca 7 Kiacca, 00001eHne BBIUMCIICHHM, TPe0Opa30BaHUi BhIPAKECHUM, PEILICHUS PO,
qacoB*) BHAHUI YpaBHEHHIA. OINOP,
OCyIIECTBIISITH CAMOKOHTPOJIb BBIIIOJIHAEMBIX NEHCTBUN U InternetUrok.ru,
CaMOIIPOBEPKY Pe3yJIbTaTa BRIYHCICHUH, IPeoOpa3oBaHuUH, Problems.ru
[MOCTPOCHHUM.
Pemarh 3a/1a4 U3 peanbHOU KU3HU, IPUMEHSTh
MaTEMaTUYECKNE 3HAHUS JUISl DEIICHUS 3a1a4 U3 IPYTUX
IPEIMETOB.
PeriaTe TeKCTOBBIE 33]a4, CPABHUBATh, BEIOUPATh CLIOCOOBI
[peIIeHUs 3a/1a4u
8 knacc (He menee 102 4)

Pa3nes, Tema, Copepxanne Buabl 1esite1bHOCTH 00yUYaIOIIMXCS, NOIYePKUBAHUEM DJIeKTPOHHbBIE
KOJIN4eCTBO Bbl/IeJICHBI BU/IbI IeSITeJIbHOCTH /151 o0yuarmuxcs ¢ OB3 (uudgposbie)
4acoB Ha eé o0pa3oBare/ibHbIE

H3y4eHHe pecypehbl
Uucna n KBaaparHblil KopeHb U3 uncia. [lorarne | @opMynnpoBaTh onpeieeHue KBaIpaTHOTo KOpHs u3 uncna, [SIKmacce,
BBIYMCIICHHUS. 00 uppanoHaabHOM uncie. [lecaTnynble |[apuMETHUEeCKOro KBaJpaTHOTO KOPHSL. POLLI,
KBanpartHbie NpUOJIMKEHUS UPPALIMOHANIBHBIX yicen.  |[[IpUMEHSATh ONepaluio U3BJIeYeHUs KBAIPATHOIO KOPHS U3 OIOP,
kopHH (15 *) JleiicTBuTenbHble yncna. CpaBHEHHE YKCJIa, UCTIONb3Ys MPU HEOOXOIMMOCTH KaJTbKYISATOD. InternetUrok.ru,

NENCTBUTENBHBIX YHCEI. OneHuBaTh KBaJpaTHbIE KOPHU IEJIBIMH YUCIIaMU U Problems.ru




KOPHEH.
[IpeoOpazoBaHre YMCIOBBIX BHIPAKECHUH,
coJepKalLUX KBaJpaTHbIE KOPHU

KBaJIPaTHBIX KOPHEM.

lccnenoBaTh ypaBHEHHE X2 = I1, HAXOJUTh TOUYHBIE U
npuOIIMKEHHBIE KOPHU 1pH a > 0.

MccenenoBars CBOMCTBA KBaJAPATHBIX KOPHEH, IIPOBOS
YKCJIOBBIE DKCIIEPUMEHTHI C  MCIIOJIB30BAHUEM KaJIbKYJIATOpA
(xoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAJAPATHBIX KOPHEH;
MPUMEHSATH UX JUI IPpeoOpa30BaHus BHIPAKCHUN.

BbInonHATE IpeoOpa3oBaHus BEIPAXKEHUH, COAEPIKALTNX

KBaJAPaTHBIC KOPHH. BBIDa)KaTL OEPEMCHHBIC M3

reoMeTpUYECKUX U dru3nyeckux HopMyil.

BeIaucisaTs 3HAUCHUS BbIDa)KCHHﬁ, coacpXKaIMX KBaAAPATHBIC

KOPHH, UCIIOJAb3Vi IIPHU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP.

M cnonb30BaTh B XOJ€ PEIICHUA 33/1a4 3JIEMEHTapHbIE
[pEeCTaBICHUS, CBA3aHHbIE C IPUOIMHKEHHBIMU 3HAUCHUAMU
BEJIMYVH.

3HAKOMUTBHCS C UCTOPUEN pPa3BUTHS MAaTEMATUKU.

Yucmaun CTerneHn C EJIBIM ITOKa3aTeleEM. q)OpMy.HI/IpOBaTB OIpPEACICHUE CTCIICHHU C LICJIBIM ITOKA3aTeIeM. [S]Kitacc,
BBIYHCIICHUSI. CranpapTHas 3anuch yncia. Pazmepsl [IpencTaBasATh 3aMKUCh OONBIINX U MAJIBIX YHUCEN B POIII,
CrteneHs ¢ LeabIM [00bEKTOB OKpYXkKaroiero Mupa (ot CTAaHJAPTHOM BHJIE. OINOP,
nokazarene M (7 [pJIeMEHTapHBIX YacCTHI] 10 KOCMUYeCKUX |CpaBHUBATh YMCIIA U BEIMYUHBI, 3aIIUCAHHbIE C InternetUrok.ru,
q) 00BEKTOB), JUINTEIBHOCTh IPOIIECCOB B [CHOJIb30BaHUEM cTeneHu 10. Problems.ru
OKpykaromieM mupe. CBoiicTBa crenenu ¢ Mcronb30BaTh 3aMnCch YUCET B CTAaHJAPTHOM BUE IS
L[EJIbIM IT0KA3aTENEM BBIPAXKEHHS pa3MepOB O0BEKTOB, JUIUTENBHOCTH ITPOLIECCOB B
OKPY’KaOIIEM MUDE.
dopMynHMpoOBaTh, 3aMUCHIBATH B CHMBOJINYECKOMN opme U
WJUTFOCTPUPOBATH IIPUMEPAMU CBOMCTBA CTEIIEHHU C LEIbIM
[TOKA3aTEeIEM.
[IprMeHATH CBOMCTBA CTENEHH [T TPeoOpa3oBaHUs
BBIPKECHUI, COAECPKALIUX CTEIIEHHU C LIEIbIM ITOKa3aTEJIEM.
BbINIOIHAT ACUCTBUS C YMCIAMHU, 3aIIUCAHHBIMU B
CTaH/apTHOM BuJe (YMHOXKEHUE, JIeJIeHHEe, BO3BEJICHHE B
CTETIEHB)
AnreOpandeckue |KagpatHsiil TpéxuneH. Pasnoxxenue Pacnio3HaBaTh KBaJIpaTHbIA TPEXWICH, YCTAHABIUBATD AKnace,
BBIPAKEHUS KBaJPAaTHOIO TPEXWICHA HA MHOKUTENIM  [BO3MOXHOCTb €T0 PA3JI0KEHNS Ha MHOKHUTEIH. POIII,
KBanpaTHbiii PackiaapiBaTh HA MHOKUTEIIN KBaAPATHBIN TPEXWICH C DILOP,

TpéxuwieH (5 )

HCOTPUILIATCJIbHBIM JUCKPUMHWHAHTOM

InternetUrok.ru,
Problems.ru




AnreOpandeckue |Anredpanyeckast poob. JlomycTumble 3anuchiBaTh aNredpanuecKue BHIPasKECHHSL. AKnace,
BBIPAKEHUSI. 3HAYEHUS IEPEMEHHBIX, BXOASIINX B HaxoauTh 001acTh onpeaeneHus paioHatbHOro Beipakenus. (POIII,
AnreOpanueckas |anreOpanyeckue BeipakeHus. OCHOBHOE  |BBINOJIHATH YUCIIOBBIE MOACTAHOBKH U BBIYMCIATH 3HaueHue |OIUOP,
poOs (15 u) CBOMCTBO aJireOpandecKkoi 1poou. TpOOU, B TOM YHKCJIE C TIOMOIIBIO KATBKYISATOPA. InternetUrok.ru,
Coxkpaenue 1pobeii. dopmynrpoBaTh OCHOBHOE CBOMCTBO anreOpandeckoi a1poOu u |Problems.ru
BiioxeHue, BBIYUTaHUE, yMHOKEHUE U PUMEHSTh ero Juls npeobpazoBanus apoOei. BeinoaHATh
NeJICHUE alreOpandecKux Ipooei. eUCTBUS ¢ anredpandeckuMu apoosimu. [IpuMeHsITh
[IpeoOpa3zoBaHue BbIpaXKEHUH, peoOpa3oBaHus
coJieprKalIux anredpanyeckue I1poou BBIPKEHUM JUIs pelieHus 3aj1a4. BoeipaxkaTh nepeMeHHbIe U3
dbopmyn (pu3HIECKUX, TEOMETPUUECKUX, OTTMCHIBAFOIINX
OBITOBBIC CUTYAIIHH )
YpaBHeHUs U KBaaparHoe ypaBHenue. Henonnoe Pacnio3HaBaTh KBajipaTHbIE YpaBHeHUs. 3anuckiBaTh hopmyny |SKiacc,
HEPABEHCTB a. KBaJpaTHOE ypaBHeHHE. DopMyra KOpHE [KOpHEH KBAJIPATHOrO YPABHEHUS; PEIIATh KBAJAPATHBIC POII,
KBagparHbie KBaJApaTHOIO ypaBHeHUs. Teopema Buera. [ypaBHEHHUs NOJIHBIC U HETIOJIHbIE. OINOP,
ypaBHeHwust (15 4) |Perienne ypaBHEHU#, CBOIAIIMXCS K [IpoBOAUTH IPOCTENIINE HCCIIEIOBAHUS KBAAPATHBIX InternetUrok.ru,
kBasipaTHbIM. [Ipocreiimme 1poGHO- YpaBHEHMIA. Problems.ru
palMoHaIbHbIC ypaBHEHUs. Pemenne Pemiate ypaBHEHUS, CBOAIINECS K KBJIPATHBIM, C TOMOIIbIO
TEKCTOBBIX 33/1a4 C IOMOIIBIO KBaJIPaTHBIX [IPe0oOpa30BaHUM U 3aMEHOHN epeMEHHOM.
YpaBHEHUIA HalnronaTh ¥ aHaTU3UPOBATH CBSA3h MEXK]1Y KOPHSIMHU U
Kod(duUIIMeHTaMH KBAaJAPAaTHOTO YPAaBHEHHUS.
dopmynupoBath Teopemy Buera, a Takke oOpaTHYIO TEOpEMY,
[PUMEHSATH 3TU TEOPEMBI JIJIsl PEIICHHMS 3a/1a4.
Perath TEKCTOBBIE 3a/1a4H aNTreOpanyecKuM CocoooM:
[EePEXOUTH OT CIIOBECHOU (hOPMYIUPOBKHU YCIOBHUS 33J1a4HU K
anreOpandyeckoil MoIeNTu MYTEM COCTaBICHHS YPABHEHHUS;
pelaTh COCTABICHHOE YPABHEHHUE; HHTEPIPETUPOBATh
PC3YJIbTAT.
3HAKOMUTBLCS C UCTOPUEH PA3BUTHSI alNTeOpBI.
YpaBHEHUS U JInHeitHoe ypaBHEHUE C IByMsI Pacno3HaBaTh TMHENHBIC YpaBHEHHUS ¢ ABYMs tepeMeHHsIMu.  |SIKiacc,
HEpaBEHCTB a. MEePEMEHHBIMH, €ro TpaduK, MPUMEPHI Ctpouts rpaduky TUHEHHBIX YPABHEHU, B TOM YHUCIIE POIII,
Cucremsl pELIECHNs] YPAaBHEHUN B IIEJIbIX YHCTIAX. MCIIONTB3YsI TUGBPOBBIC PECYPCHI. OIHOP,
ypaBHeHwii (13 u) |Perienue cucteM ABYX JTUHEHHBIX PasniuaTh mapajuiesibHbIC M epecekaroruecs npsMelie o ux  (InternetUrok.ru,
YPaBHEHHIA C IByMSI  [T€PEMEHHBIMH. YDaBHEHUSIM. Problems.ru

[IprMepsl peneHns CUCTEM HETMHENHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.
['paduueckas uHTepIpeTays ypaBHEHHS
C IBYMsI IEPEMEHHBIMH U CUCTEM

YPaBHEHHUH C IBYMsI IEPEMEHHBIMHU.

PeliaTe cMCTEMBI ABYX JIMHEHHBIX YPABHEHUH ¢ ABYMS

NEPEMCHHBIMHU HOJICT&HOBKOIZ " CIIOKCHHEM.

Pemiate HpOCTCfIIlIPIC CHUCTCMBI, B KOTOPBIX OJHO 13 ypaBHCHI/Iﬁ

HE SBJISETCS JTUHEHHBIM.

[TprBOANTE rpauUECcKyI0 MHTEPIIPETALIUIO PEILICHUS




PerieHrie TEKCTOBBIX 33]1a4 C TOMOIIIbIO
CHUCTEM ypaBHEHUI

YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUH C
IBYMsI IEpEMEHHBIMHU.
Permarh TEKCTOBBIC 33a/1a4H aNreOpanyeckuM crocoooM

YpaBHEHUS U HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIIMPOBATHL CBOMCTBA YUCIOBBIX HEPABEHCTB, SIKo1ace,
HEPaBEHCTB HepaBeHCTBO ¢ 0OIHOM NTEPEMEHHOM. WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NPsAMOU, ToKa3biBath  |POILI,
a. HepaBeHncrBa  |JIuHeliHbIE HEpPABEHCTBA C OJTHOU IreOpanyecK. OINOP,
(12 9) MepeMeHHOM U ux pemeHue. CucteMsl [IpyMeHsATh CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 33/1a4. InternetUrok.ru,
JIMHENHBIX HEPABEHCTB C OJHOU Pemate TMHENHBIE HEPABEHCTBA C OJJHOU NEPEMEHHOU, Problems.ru
MepeMEHHOI U ux penienue. M3zo0paxkeHnue M300paxaTh pelieHrne HepaBeHCTBA HA YUCIOBOM MPSAMOiA.
pEIIeHNUs TMHCHHOTO HEPABEHCTBA M X  [PemiaTh cCHCTEMbI TUHEHHBIX HEPABEHCTB, H300PaKaTh
CHCTEM Ha YHCIIOBOW MPAMOU pELIEHHE CUCTEMBI HEPABEHCTB HA YMCIOBON NPSIMOM
DyHKLIMH. [Tonsitue pyHKIUU. M cnonb308aTh O YHKIIMOHAIBHYIO TEPMUHOIOTHIO U SIKo1ace,
OcHOBHBIE O6acTh onpeiesICHUs: © MHOKECTBO CUMBOJIUKY. POIII,
nousiTus (5 9) 3HAYEeHUH QYHKIUH. Bbraucinsate 3HaYeHns QyHKIUH, 3aaaHHbIX hopmynamu (mpu  |[PLITUOP,
CriocoOsbI 3a1anust (HyHKITHH. HEO0OXOIUMOCTH UCIIOIB30BaTh KAIbKYISATOP); COCTABIATH InternetUrok.ru,
Ta0JIMIIBI 3HAYCHUW ()YHKITUH. Problems.ru
DyHKIIH. ['paduk hyHKIMH. CTpouTh N0 TOYKaM rpaduku QyHKIIHN. SIKnace,
HucnoBbie CaoiicTBa (yHKIMH, UX 0ToOpaskeHre Ha |OMUCKHIBATh CBOMCTBA (DyHKIIMU HAa OCHOBE €€ rpaduueckoro  [POIII,
byuxrwm (9 4) rpaduke UreHue u mocTpoeHue rpad)uKoB [IPEIICTABICHHSL. OINOP,
byHKIHHN. Vcnonb30BatTh QYHKIMOHAIBHYIO TEPMUHOJIOTHIO U InternetUrok.ru,
[Tpumeps! rpadukoB GyHKIHUH, CHMBOJIHKY. Problems.ru

OTPaKAIOIIUX pealibHbIE MPOLIECCHI.
DyYHKIINH, OMIMCHIBAIOIINE MPSIMYIO U
00paTHYIO MPONOPLHOHATIbHBIE
3aBUCUMOCTH, X rpaduku. ['unepOona.
['padux pyHkiuyn y = x2. OyHKIUHN y =
x2,y=x3,y=X,y=1x1I; rpadpuueckoe
pelleHre YPaBHEHUH U CUCTEM YpaBHEHHI

VccnenoBaTh NpuMepbI TpapUKOB, OTPAKAIOLINX peabHbIe
rpoueccsl U siBjaeHus. [IpuBoInTE IpUMeEpHI IPOLIECCOB U
SIBJICHUH C 3a/IaHHBIMH CBOMCTBaMH.

cnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI /17151 IOCTPOCHUS
rpaduKoB (PYHKIMM 1 U3ydeHUs UX CBOMCTB

HaxoauTs ¢ momorpto rpadrka GyHKINN 3HaUEHUE OJJTHOU U3
pacCMaTPUBAEMBIX BEIMUYUH I10 3HAYEHUIO APYTOM.

B HeclnoXKHbBIX cllydasx BbIpaxkaTb (hOpMYyIION 3aBUCHMOCTD
Mex 1y BennurHaMu. ONHChIBaTh XapaKTep U3MEHEHMSI OTHON
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS JPyroit
Pacrio3HaBaTh BUJIbI H3yyaeMbIx GyHkimu. [Toka3pIBaTh

CXEMATHYCCKH ITOJIOKCHHEC Ha KOODJIPIHaTHOf/II INJIOCKOCTH

rpaduKoB GyHKIWI BUIa: y =X,y =X",y=X,y=/x/.

I croip30BaTh (I)YHKLII/IOHaJIBHO-Tpa(I)I/I‘-ICCKI/IC MMpeACTaBJICHUA

JJI PCILICHUS U UCCIICIOBAHUSA ypaBHCHI/Iﬁ n CUCTEM




YPaBHECHMI.
[TpuMeHATH UPPOBBIE PECYPCHI TSl TOCTPOSHHSI TPaPHKOB

(bYHKITUH.

necsTHYHBIE APOOH.

B3anMHO 04HO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEHCTBUTEIBHBIX
YHCE]I 1 MHOKECTBOM TOYEK
KOOpAMHATHOM NpsiMoil. CpaBHEHHE

e CTBUTENBHBIX YHCEN, apU(PMETUUECKHE
EWCTBUS C NEUCTBUTEIILHEIMHI YHCIAMHU.
[TpubnuxEHHOE 3HAUCHNE BETUUNHBI,
TOYHOCTB NIpuOIIKeHus. OKpyriieHne
yuceln. [Ipuknika v oleHka pe3ysibTaToB
BEIUMCIICHUIN

HppalrOHAJIbHBIX YHCCII.

I/I306Da)I(aTI> }161\/'ICTBI/IT€J'II)HBI€ qHrcjia TOYKaMiu KOODI[HHaTHOﬁ

PSAMOM.
3anmMceIBaTh, CPABHUBATE U VIIODSAOYMBATH JICHCTBUTEILHEIE

quciIa.
BLIOIHATE, coUYeTasl YCTHBIE U MUCEMEHHBIE IPUEMBI,

aDI/I(bMeTI/I'-IeCKI/Ie HGﬁCTBI/IS[ C pallMOHAJIbHBIMH YU CJIaMU,

HAXOJWUTh 3HAYCHHUS CTEIICHEN C IIeIBIMU IIOKA3aTEIsIMU U

KODHCI;'I; BBIYMCIIATH 3HAYCHUA YN CJIOBBIX BI)IDa)KeHI/II\/'I.

HOHy‘{I/ITB OpeaACTaBJICHUC O 3HAYNMOCTHU I[CﬁCTBHTCJ'IBHBIX
YHCCII B HpaKTquCKOfI JACATCIIBHOCTH YC€JIOBCKaA.
AHaJ'II/ISI/IpOBaTI) n acjaTthb BbIBOABI O TOYHOCTH HpI/I6HI/I)KeHI/I$I
ﬂeﬁCTBHTeHLHOFO quciia Ipu peuICHrUU 3a1a4.

OKpYIISATh JCHCTBUTEIBHBIC YKCHIA, BEITOIHITH IPUKUIKY

[loBropenne u  |[IoBTOpEeHME OCHOBHBIX INOHATUN U Bb1Oupath, IpUMEHSTh, OLIEHUBATh CIIOCO0BI cpaBHEeHuUs uuced, [SIKnacc,
060611enue (6 4) [METOIOB KypcoB 7 U 8 KI1accos, BBIYHCIICHH, MPE0OPa30BaHMI BBIPAKEHUN, PEIICHUS POIII,
00001IeHIE 3HAHUI YpaBHEHUIA. OIHMOP,
OCyLIeCTBIISITH CAMOKOHTPOJIb BBIIOJHAEMbIX JIEUCTBUH U InternetUrok.ru,
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUH, TPeoOpa3oBaHui, Problems.ru
[MOCTPOCHHUM.
Pemarhb 3a1a4 U3 peanbHON )KU3HU, IPUMEHSTh
MaTeMaTH4YeCKUe 3HAHUS JUIs PeLIECHU 3a/1a4 U3 IPYTUX
IPEIMETOB.
Perath TEKCTOBBIC 33141, CPABHUBATh, BEIOMPATh CIIOCOObI
pelieHus 3a1a4u
kJjacc (He menee 102 4)

Pa3nen, Tema, Copep:xanue Buabl 1esiTeJJbHOCTH 00y4aOIIMXCH, MOYePKUBAHUEM DJIEeKTPOHHBbIE
KOJIN4eCTBO Bbl/IeJIeHbI BU/BI /1esiTeIbHOCTH 115 o0y4yaromuxcsa ¢ OB3 (uudpossbie)
4acoB Ha eé oOpa3zoBarTe/ibHbIE

u3yyeHue pecypchbl
Umcaa n PamyonanbHEIC YKCIIA, Pa3BuBaTh IPEACTABACHUS O YMCIAaX: OT MHOKECTBA SIKmacc,
BBIUMCIICHUSL. M ppalMOHAJIbHBIE YHCIIa, KOHEUHbIE U HaTypaJIbHbBIX YMCEJI JI0 MHOXKECTBA AEMCTBUTENbHBIX uncen.  (POLLL,
JlelicTBUTENbHBIE |OECKOHEUHBIE JIECATUYHbIE APOOH. O3HaKOMHUTBCS C BO3MOXKHOCTBIO ITPEJCTABICHUS OIOP,
urcia (9 4) MHOK€ECTBO JIEHCTBUTEIBHBIX YHCEI; JICHCTBUTEILHOTO YHCIIa KaK OECKOHEUHOM IECATHYHOM Jipodw, |InternetUrok.ru,
NeNCTBUTENbHBIE YHCIIa KaK OECKOHEUHBIE [IPUMEHSTh JECATUYHbIE NPUOIMKEHUS PalliOHAILHBIX U Problems.ru




pE3VJIbTaTa BEIUMCICHNM, OIICHKY 3HAYCHUM YMCIIOBBIX

BbIPaKECHUH.
3HAKOMUTHCS C UICTOPUEN Pa3BUTHS MAaTEMATHKU

'YpaBHEHHUS U JInHeitHOEe ypaBHEHHE. (OcBanBaTh, 3aIOMUHATEL U IPUMEHSITh SIKnacc,
HEpPaBEHCTBA. Pelienue ypaBHEHUM, CBOSIIMXCS K rpaduyeckre METO/Ibl IPU PELICHUH YPaBHEHUI, HEPaBEHCTB U [P,
YpaBHeHUs € nmuHeHbIM. KBagjpaTHOE ypaBHEHHUE. KX cucTeM. Pacnio3naBath 1esnbie U ApOOHBIC YPaBHEHHUS. DIHOP,
OJTHOM Pemienue ypaBHEeHH, CBOASIIMXCS K Pemars TMHEHHBIC M KBaJpATHLIC YPABHCHUS, YPaBHCHU, InternetUrok.ru,
nepemenHoit (14 |kBaapaTHbIM. BukBagpaTHbie ypaBHEHHS. |CBOJSIIUECS K HUM, IIPOCTEHIIINE IPOOHO-pAIlMOHAIbHbIC Problems.ru
q) [IpuMepsl pelieHrs: ypaBHEHUM TPEThEN U [yPaBHEHUS.

4eTBEPTOM CTEIICHEN PA3JI0KEHUEM Ha [Ipemiarate BO3MOKHbIE CIOCOOBI PELICHHS TEKCTOBBIX 3a/1a4,

MHOKUTENH. Perenue 1po6Ho- 00CyXIaTh X U pelIaTh TEKCTOBBIC 3a7ja4l Pa3HBIMU

palMOHAIBHBIX YpaBHEHUM. crocooamu.

PeleHre TEeKCTOBBIX 3a/1a4 3HAKOMUTBLCA ¢ UCTOPUEH PA3BUTHSI MATEMaTUKU

anredpandeckuM MeToI0M
YpaBHEHUS U JIunelinoe ypaBHEHUE C ABYMS OcBauBaTh ¥ IPUMEHSTh IPUEMBI PELICHHS SAKnacc,
HCpPaBCHCTBA. nepeMeHHbIMU U ero rpaduk. Cuctema CHCTEMBI [IBYX JIMHEHHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU U POILI,
CucreMbl IBYX JTJMHEWHBIX YPABHEHUM C IBYMsI CUCTEMBI IBYX YPABHEHH, B KOTOPbIX OJTHO YPABHEHUE HE OIOP,
ypaBHenuu (14 1) [mepeMeHHBIME U €€ pelieHue. SIBJISICTCS JIMHCHWHBIE. InternetUrok.ru,

Pewenne cucrem Vcrionb30Bath hyHKIMOHATBHO-TpaduuecKue npeacTapieHus [Problems.ru

IBYX YpaBHEHHU, OTHO U3 KOTOPBIX TSl pELIEHUS] U UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM.

JIMHENHOE, a Ipyroe AHaAIM3UPOBATh TEKCTHI 33/1a4, PEIIaTh UX AITeOpandecKuM

BTOPOU CTEIECHH. CIIOCOOOM: MTEPEXOUTH OT CIOBECHON (POPMYITUPOBKH YCIOBHS

['paduueckas ”HTEpIpeTalMs CUCTEMbl  [33/1a4M K areOpanyeckoil MOAETH MyTEM COCTABICHUS

YPABHEHUH C IBYMsI IEPEMEHHBIMU. CHUCTEMBI YPaBHEHHI; pelIaTh COCTABICHHYIO CUCTEMY

PeleHre TEeKCTOBBIX 3a1a4 YPaBHEHUI; MHTEPIIPETUPOBATh PE3YJIbTaT. 3HAKOMUTHCS C

IreOpanyeckumM Crocooom MCTOPUEHN pa3BUTUSA MATEMATUKHU
YpaBHEHU U UuciioBbIC HEPABEHCTBA U UX CBOMCTBA.  |HMTaTh, 3alIMCHIBATH, IOHUMATh, UHTEPIIPETUPOBATH AKnacce,
HEPaBEHCTBA. JInHeliHbIe HEpaBEHCTBA C OHON HEPAaBEHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. POIIL,
HepasenctBa (16 |[mepeMeHHOI ¥ UX pelIeHHE. BhINonHATE NpeoOpa3oBaHMs HEPABEHCTB, MCI0b30BaTh i (PLIUOP,
) CucreMbl TMHEMHBIX HEPABEHCTB € OHOM |IpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB. InternetUrok.ru,

HepeMeHHOﬁ M UX PCHICHUE. KBa;[paTHHe Pacrio3naBaTh TUHEHHBIC U KBaJApPAaTHLIC HCPABCHCTBA. Pemrats Problems.ru

HEPaBEHCTBA U UX PELICHUE.
['padmyeckas UHTEpHIpETAIHs HEPABEHCTB
Y CUCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMU

JIMHENHBIC HEPABEHCTBA, CUCTEMbI IMHEHHBIX HEPABESHCTB,

CHUCTCMBbI HCPABCHCTB, BKIIIOYAIOIHUX KBAJAPAaTHOC HCPABCHCTBO,

1 pCIIaTh UX. O6CV)KI[aTL HOJIYYCHHBIC PCIIICHUA.

300paxaTs penieHne HepaBEHCTBA U CUCTEMbI HEPABEHCTB Ha

YHCIJIOBOU OPSIMOM, 3aIIUCHIBATE PENIEHUE C TIOMOIIBIO

CUMBOJIOB.
PemaTth KBajipaTHbIE HEPABEHCTBA, UCIIONIb3Ysl rpaduyeckue




npeacrapieHusa. OcBauBaTh U IMPUMCEHATH HCPABCHCTBA ITPU
PCIICHUHU Pa3JIMYHbIX 3a7a4, B TOM YHUCJIC ITPAKTHUKO-
OPHUCHTHUPOBAHHBIX

ApudmeTnueckast U reoMeTpuyecKas
rporpeccuu. @opmyIibl n-ro 4ieHa
apu(hMETUUECKON U TEOMETPUUECKON
[IPOrPECCUM, CYMMBI IIEPBBIX N- YJICHOB.
N300pakeHue 4ieHoB apuPpMeTUIECKOi n
TEOMETPUYECKON ITPOTrPECCUM TOUKAMU HA
KOOPJAWHATHOW INIOCKOCTH.

JInHEelHBIN SKCIIOHEHIIMATIBHBIN POCT.
C1o’kHbI€ POLIEHTHI U

[1OCJIEI0BATEIBHOCTEH, 3a/IaHHBIX ITUMH (POpPMYIaMH.

Y cTaHaBIMBaTh 3aKOHOMEPHOCTh B IOCTPOCHUH
[OCJIeI0BATEILHOCTH, €CITU BBIMMHCAHBI IEPBBIE HECKOJIBKO €&
YJICHOB.

Pacrio3saBaTh apuMETHYECKYIO U TEOMETPHUUECKVIO

HOPOTPECCHUMH ITPHU PA3HBIX crocobax 3aaHusd.

PemraTe 3a1aun ¢ HCIOIB30BaHUEM d)ODMVJ'I Nn-ro 4JCHa

aDHd)MCTquCKOﬁ 1 T€OMETPUYECKONIIPOTrPECCH, CYMMEI

IISCPBLIX II YJICHOB.

300pakaTh WieHbI TOCIEA0BATEIHHOCTH TOYKAMH Ha
KOOPJIMHATHOM IJIOCKOCTH.
PaccmarpuBaTh IpuMeEpBI POLIECCOB U ABJIEHUN U3 pEealIbHOU

YKU3HU, WLTIOCTPUPYIOIINE U3MEHEHNE B apu(PMEeTHYECKOM

DyHKIIUU KBanparuunas QyHkius, e€ rpapuk u Pacnio3HaBaTh BUIBI H3y4aeMbIx QyYHKIM; niumoctpupoBats  [SIKnace,
(16 1) CBOICTBA. CXEMaTUYECKHU, OOBICHITh PACIIONOKECHHE Ha KoopauHaTHOW  [POII,
[Tapabosia, KOOpAMHATHI BEPIIUHBI IUI0OCKOCTH rpadukoB GyHKIMN Buna:y =kx, y=M +b, y DLOP,
2 3 [
napaboJIbl, 0Ch CAMMETPHH TTapaOoIIbI. k/x, v=ax’, y = ax’,yN x, v = [x] B InternetUrok.ru,
CreneHHble QYHKIIUH C HATYpAJIbHBIMU = ) Problems.ru
3aBUCHMOCTH OT 3HaYeHUH KO (DUIIMEHTOB; ONKCHIBATH HX
nmokazaTessiMu 2 1 3,ux rpaduku u o
. CBOWCTBA.
CBOMCTBA.
. Pacrio3HaBaTh KBapaTHYHYIO HYHKIHIO 110 hopmyIe.
['paduku pyukmmii: y=M, y=kx +b, y -
R [IpuBOINTE MpUMEPHI KBaIPATUYHBIX 3aBUCUMOCTEN U3
— kiX,y—ax,y=‘x¢y—x,y— Ix | N
peaJIbHOM JKU3HU, (PU3UKHU, FTeOMETpUH. BoIABIATE U 000011aThH
0CcOOCHHOCTH Ipaduka KBaaApaTuuHON GyHKIMHK ¥ = ax2 + bx +
C.
Ctpouth u n300pakaTh cxeMaTuyecku rpaduku
KBaJ[paTUYHBIX (QYHKINI, 3aJaHHBIX (popMylaMu BUJa y = ax2,
y=ax2+(q, y=a(x+p)2, y=ax2 t+tbx +c.
AHaAIM3UPOBATH U MPUMEHSATH CBOMCTBA H3yYEHHBIX (DYHKITHI
TUISL KX TIOCTPOEHUS, B TOM YHKCJIE C TOMOMIBIO ITU(POBBIX
pecypcoB
Uucnosele [TonsiTHE YKCcIOBOI MOCen0BaTeNbHOCTH. (OCcBauBaTh U MPUMEHATh MHJEKCHBIE 0003HaueHus, crpouTh  [SIKiacc,
MOCIJIEZIOBATEIBHO (3alaHKe [peueBble BBICKA3bIBAaHUS C UCIOJIb30BaHUEM TepMuHONoruu, |(POLI,
ctu (15 ) OCIeA0BAaTEIbHOCTH CBSI3aHHOM C IIOHSATHUEM IIOCJICIOBATEIHLHOCTH. DILIOP,
peKyppeHTHOH (hopMysoi 1 popMynoi N- |AHanmu3upoBaTh HopMyITy N-TO YJIeHA MTOCIIEA0BATEILHOCTH InternetUrok.ru,
rO WICHA. WIH PEKYPPEHTHYIO (POPMYIIYH BBIUUCIATD YICHBI Problems.ru




MIPOrPECCHH, B TEOMETPUICCKON MIPOTPECCHH; N300paxaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH I'pahHUECKH.

PemraTe 3a1a4n, CBsI3aHHBIE C YUCIOBLIMU
[MOCJC0BATEILHOCTSIMU, B TOM YHCJIE 3aaYH U3 PEeaIbHOM
PKU3HU C MCIIOJb30BAHUEM IIUPPOBLIX TEXHOIOTHI
(31eKTPOHHBIX Ta0auIl, TpahUIECKOro KaIbKYISTOPa U T.11.).
Pemath 3a/1a4u Ha CJIOKHBIC IPOIICHTHI, B TOM YHCJIC 3a/1a4H U3
[pEATbHOM MPAKTUKH (C UCTIOIH30BAHUEM KAIBKYJISTOPA).
3HAKOMHUTLCS C HCTOPHUEN Pa3BUTHSI MATEMATUKHU

[loBTOpEeHwME,
000011IEeHHE,
cucTeMaTH3alus
3HaHuit' (18 u)

Uucna v BbIYKUCIICHUS (3a1Ch, CPABHEHUE,
IEUCTBUSA C ICUCTBUTEIIbHBIMU YU CIIAMHU,
YICIIOBAs MPsiMasi; MPOLICHTHI, OTHOIICHUS,
MPOIIOPIINH; OKPYTIICHHUE, IPUOINKCHHE,
OIICHKA; pElIeHHE TEKCTOBBIX 3a7a4
apru(METHIECKUM CITIOCOOOM)
Anre0panyecKkue BhIPAKEeHH
(mpeoOpa3oBaHme aNreOpanIeCcKux
BBIPAXKCHH, TOMYCTHUMbIE 3HAYCHHUS)
@yHKIMH (IOCTPOECHKE, CBOWCTBA
M3Y4EeHHBIX (QYHKIUH; Tpadudeckoe
[pEeIICHUEe YPAaBHEHUHN U UX CHCTEM)

OnepupoBaTh NOHITHAMM: MHOKECTBO, TOAMHOKECTBO,
OIICpallvy HaJ MHOXKECTBAMU, MCII0JIb30BAaTh rpa(bnquKoe
MPCACTABJICHUEC MHOKCCTB JJIA OMMUCAHUS PCAJIBHBIX IMTPOLICCCOB

SIKtace,
POIII,
DIHOP,

Y SIBJICHUM, ITIPU PEIICHUH 331249 U3 IPYTUX YISOHBIX
[IPEIMETOB.

AKTyalau3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIE JIEUCTBUS,
CBSA3aHHBIEC C YUCIAMU: HATypaJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YHCJIA, JETMMOCTh HATyPAJIbHBIX YUCEIl, TPU3HAKH
NEIMMOCTH, 11€J10€ YHUCII0, MOIYJb YHclia, OOBIKHOBEHHAs U
necsiThYHask ApoOu, CTAaHAAPTHBIN BUJ YHCIIA,
apudmeTHuyecKuil KBaJpaTHbIM KOPeHb BRIMOTHATD NelCcTBUS,
CpPaBHHMBATH U YIIOPSAJOYMBATH YHCIIA, IPEJICTABIATH YMACIA HA
KOOPAMHATHOW MPSIMOM, OKPYTJIATH YKCHa; BBITOJIHATD
MPUKUJKY U OLIEHKY pPE3yJIbTaTa BIYMCICHHIA.

PemiaTh TEKCTOBBIE 33/1a4M apu(METHIECKUM CTIOCOO0OM.
Pemate npakTHyeckue 3a1aun, CoOAEpKaIie NpOLUEeHTHI, JOJIH,

YaCTH, BRIPAYKAIOIINE 3aBUCUMOCTH: CKOPOCTh BPEMSI
pacCTOsIHUE, IIEHA KOJIMYECTBO CTOMMOCTh, 00BEM pabOTEI
BpeMsI IPOU3BOINTENLHOCTD TPY/IA.

Pa30upaTh peaabHbIE )KM3HEHHBIE CUTYAIIUN, (DOPMYJIHPOBATH
WX Ha SI3pIKE MAaTEMaTUKH, HAXOAUTh pelIeHUE, IIPUMEHSIS
MaTEMaTUUYECKMI almapar, HHTEPIPETUPOBATE PE3YILTAT
OneprpoBaTh MOHATHSIMHA: CTENEHD C IIEJIBIM IIOKA3aTeNIEM,
apuGMETHUECKUN KBAIAPATHLINA KOPEHb, MHOTOYJIEH,
anreOpanueckast ApoOb, TOXKIECTBO.

BEIIOIHATE OCHOBHBIEC ACHCTBUS: BBIIOJIHATH PACUETHI 110

dhopmynam, mpeoOpa3oBBIBATH HEJIbIE, APOOHO- pAIIMOHATBLHBIE

BBIPAKCHUA U BEIPAXKCHHU S C KOPHAMM, PCAJIM30BbIBATH

PAa3JIOKCHHUEC MHOTOYWICHA HA MHOXHUTCIIN, B TOM YHCJIC C

InternetUrok.ru,
Problems.ru




HCIIOIL30BaHIEM (hOPMYJII PA3HOCTH KBaIpPaTOB M KBajaparTa
CYMMBI M Pa3HOCTH; HAXOJAUThL JONYCTHMBIE 3HAYEHUS
EPEMEHHBIX JUISL IPOOHO-PAMOHAIBHEIX BEIPAXKEHUI, KOPHEMN.
Mo1eIMpoBaTh C MOMOIIBI0 (POPMYIT pealIbHBIC MPOIIECCHI U
SIBJICHMS

OnepupoBaTh NOHITUIMU: PYHKIMS, rpad®UK QYHKIIUN, HYIU
(O YHKIINY, IPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH

H BO3pacTaHusl, YObIBaHMS, HanOOIbIIee U HAMMEHBIIIEE
3HaueHus (O YHKIUH.

AHaJIM3UPOBATh, CPABHUBATH, 00CYKIaTh CBONCTBA () YHKITUH,
CTPOUTH UX TPaPUKH.

OnepupoBaTh MOHATUIMM: IPMasi IPOIOPIHOHAIBLHOCTD,
00paTHas IPOHOPLHOHAIBHOCTE, JIMHENHAS QYHKINA,
KBaJpaTUyHas QYHKIMA, mapadboa, rumnep0oa.

Vcrionb30Bath TpaduKH 711 ONIPEICIICHUSI CBOMCTB, TIPOIIECCOB
Y 3aBUCHMOCTEH, JIJISl PEIICHUS 3a/1a4 U3 APYTrUX Y4eOHBIX
MIPESIMETOB M PEATbHOM JKU3HH, MOJCIUPOBATH C IIOMOIIBIO
rpadUKOB pealIbHbIC MPOLIECCHI U SABICHUS.

BrIpaxarts (hopMyIaMi 3aBUCHMOCTH MEXKIY BEIMYNHAMHA

1 31ech MIPEJICTABJICHBI JIEMEHTHI COJIEPKaHUs Kypca, u3yJaBinuecs B 5-8 kiaccax u TpeOyromye MOBTOPSHHMSI, 0000IICHUS aKIIeHTa Ha 3aBEPIIAOIIEM
JTarne u3y4eHus Kypca 9 kiacca UM pacrpesiensaTh 0 COOTBETCTBYIOIUM TEMaTHUECKUM pa3zieiaM.

[Ipu pa3paboTke paboueil mporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUH JTOJDKHBI OBITH YYTEHBI BO3MOYKHOCTH HMCIIOJIb30BAHUS JIEKTPOHHBIX
(unpoBbIX) 00pa3oBaTENBHBIX PECYPCOB, SBISAIOMIMXCS Y4eOHO-METOAMUYECKMMHM MaTepuanaMu (MyJIbTUMEAUHHBIE MPOrpaMMBbl, SJIEKTPOHHbIE
y4eOHUKH U 3aJJaYHHMKH, JEKTPOHHBbIE OMOIMOTEKH, BUPTyaJbHbIE JAOOPATOPUM, UTPOBBIE MPOTPAMMBI, KOJUIEKIUU IUPPOBBIX 00pa3zoBaTENIbHBIX
PECYpCOB), UCIOIB3YEMbIMH /711 OOyUEHHsI U BOCIIMTAHUS Pa3IMYHBIX TPYII MOJIb30BaTENEH, MPEICTaBICHHBIMU B 3JIEKTPOHHOE (LHU(POBOM) BHJIE U
peanu3yrommmu auaaktudeckue BosmoxkHoctu KT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.



HNPUMEPHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBbI
enn n3y4venust yue0HOro Kypca

«MaremaTuKy yXe 3aTeéM YYUTh HaJ0, YTO OHa yM B MOPSAOK MPUBOAMUTY, — MHUCAT
BEJIMKUM pycckui ydyeHbli Muxaun BacunbeBud JlomoHocoB. M1 B 3TOM COCTOMT OJHA U3 JABYX
neneil oOydeHHs] TEOMETPUH KaK COCTaBHOM YacTH MaTEeMAaTUKU B MIKOJE. OTOH Lenu
COOTBETCTBYET JOKa3aTellbHas JHUHUS MpenofaBaHus reoMerpuu. Crenys NpencTaBICHHON
paboueil mporpamme, HaYMHAsA C CEABMOrO KJjlacca HAa yPOKaxX I€OMETPUH OOYUAIOMIMUCS YUHUTCS
MIPOBOJIUTH JIOKA3aTEIbHbIE PACCYXKACHHUS, CTPOUTH JIOTMYECKUE YMO3AKIIIOUEHUs, OKa3bIBATh
UCTUHHBIE YTBEP)KJIECHUS U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIEHUS «OT
MIPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC YTBEPXKICHUSI.
VY4eHuK, OBIAJIEBIINI HCKYCCTBOM pacCyXJaTh, OyJeT MPUMEHSATh €r0 U B OKPYXKAIOUICH KHU3HH.
Kak nucan reomerp m negaror Mrops ®@enoposuu IllapeiruH, <«(10AbMH, MOHUMAKOIIUMH, YTO
TaKO€ J10Ka3aTeJIbCTBO, TPYAHO U AK€ HEBO3MOXKHO MAHHUITYJIMPOBATHY. M B 3TOM COCTOUT Ba)xKHOE
BOCIIUTATEIbHOE 3HAYEHUE HW3Yy4YEHUsT T[EOMETPHUM, [PUCYIIEE HMMEHHO OTEYECTBEHHOMU
MaTeMaTHYecKod Ikoje. Bmecre ¢ Tem aBTOpbl NporpamMmbl IPEJOCTEPETAIOT YUUTEIS OT
u3nuiHero Gopmanuizma, 0cOOEHHO B OTHOLICHUH Hadyall 1 OCHOBaHMM reoMeTpun. OpaHIry3cKuit
mareMatuk JKaH JlbegOHHE IO ATOMY IIOBOAY BBICKa3aics Tak: «YTO Kacaercs IEIUKaTHOU
poOJIeMbI BBEICHUS «aKCHOM», TO MHE Ka)KeTCs, YTO Ha MEPBHIX MOpax HYKHO BOOOIIE u3beraTh
MIPOU3HOCUTh caMO 3TO0 ciioBo. C Jpyroil e CTOpOHBI, HE CIEAyeT YIyCKaTb HHU OJHOMN
BO3MOXXHOCTH J1aBaTh MPUMEpPHI JIOTUUECKUX 3aKIIOYEHHUN, KOTOphIe Kyna B Oosbliell mepe, yem
uaesi aKCHUOM, SBJISIOTCS MCTMHHBIMM M €JUHCTBEHHBIMU JIBUTaTEJIIMU MaTEMaTHYECKOI'0
MBILLIJICHUS .

Bropoii 1nenpio n3ydyeHus reoMEeTpUu SIBISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpH
pEelIeHNN KaK MaTeMaTUYECKUX, TaK U MPAKTHUUECKHUX 3a/1a4, BCTPEUAIOIINXCS B PEAIbHON KU3HH.
OKOHYMBIIMN KypC T€OMETPUM UIKOJbHUK JOJDKEH OBbITh B  COCTOSHUM  ONPEIENIUTh
reOMETPUUYECKYI0 (PUrypy, OmucaTh CIOBAaMHM JAHHBIA 4epTE&X WIM PUCYHOK, HAWTHU IUIOIIATh
3€MENBHOTO y4acTKa, PaCCYUTaTh HEOOXOAMMYIO UTMHY ONTOBOJIOKOHHOTO KaOems min Tpedyembie
pasMmepsl rapaxa AJs aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIUTENbHas JIMHUS B
M3Y4EHUU T€OMEeTpUU B IKoje. /laHHas mpakTuuecKasl JUHUS SBISETCS HE MEHEE BaXKHOU, 4eM
nepsas. Emé [Tnaton nmpennuceiBai, 4ToObl «rpaxaane [IpekpacHoro ropoja H1 B KOEM Cilydae He
OCTaBJISUIM T€OMETPUIO, BEIb HEMAJIOBAXHO JlaXke NMOOOYHOE €€ MPUMEHEHUE B BOEHHOM JIEJe Ja,
BIIPOYEM, U BO BCEX HayKaX JUIs JIYYIIErO MX YCBOGHMS: Mbl BeIb 3HaeM, Kakas OeCKOHeuHas
pa3HHUIA CYIIECTBYET MEX/y YEJIOBEKOM MPUYACTHBIM K T€OMETPUH U HENIPUYAaCTHBIMY. [ 3TOTO
YUUTETI0 PEKOMEHAYEeTCsl MoA0MpaTh 3a/add MPAaKTHYECKOTo XapakTepa JUIsl paccMaTpHUBaeMbIX
TEM, YUUTh JI€Tel CTPOUTh MaTeMaTUYECKUE MOJIEIHN PEalIbHbIX JKU3HEHHBIX CUTYalUil, IPOBOAUTH
BBIYHMCIICHHS] M OLIEHUBAaTh a/IEKBATHOCTh MOJIy4YEeHHOrO pe3yibpTaTa. KpaliHe BaXKHO MOTYEPKUBATH
CBA3M TE€OMETPUU C JAPYTUMHU [peIMeTaMd, MOTHBHMPOBAaTh MCIONb30BaTh ONpEAEIICHUs
reOMeTpHUecKuX (UIyp M TOHATUH, NEMOHCTPUPOBATh MPUMEHEHHE IOJYyYEHHBIX YMEHHUHl B
¢u3MKe ¥ TeXHUKE. DTU CBSI3U HamboJee sipko BUJIHBI B TeMax «Bektopb», « Tpuronomerpuyeckue
COOTHOILEHUs», «Meron koopauHat» u «Teopema [ucaropar.

B 3akiouenue comémcs Ha BEJIMKOTo MareMaTuka u actponoma Moranna Kerepa, yToOsl
emé pa3 NoJUEPKHYTh U METarpeIMEeTHOE, U BOCIIUTATEIbHOE 3HaUeHHe reomeTpun: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur
homo sit imago Dei” .

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe

CormacHo y4yeOHOMY MIaHy B 7-9 kjaccax wusydaercss y4eOHbIH Kypc «I'eomeTpusi»,
KOTOPBIN BKJIFOYAET CIIEIYIOIINE OCHOBHBIE pa3/ielibl coepkanus: «I'eomeTpuueckue GUrypsl u ux
cBoiicTBay, «/3MepeHHe TeOMETPUYECKHX BEIMYMH», a Takke «JlekapToBbl KOOpAHWHATHI Ha
IUIOCKOCTUY, «BekTopbl», «JIBrkeHus miockoctu» u «IIpeodpazoBanus nogo0us».

VY4eOHblIil M1aH mpenycMaTpuBaeT U3ydeHHe reoMeTpun Ha 6a30BOM YpOBHE, UCXOS U3 HE
MeHee 68 yueOHBIX 4acoB B yueOHOM TOJly, BCEro 3a TpH roja o0yueHus — He MmeHee 204 yacos.

1 I'eomeTpus enrHa U BeyHa, oHa Onmcraet B boxkbeMm nyxe. Hama mpuyacTHOCTb K HEH CITY>KUT
OJTHHM M3 OCHOBAHHIA, IT0 KOTOPBIM YEIIOBEK J0JDKEH ObITh 00pasom boxwsum (http://www.astro-
cabinet.ru/library/ Kepler/Tab 1.htm)



Conep:xanue yueOHOro Kypca (mo rogam o0y4eHus)

7 kyacc

Hauvanbuble mnoHsTHda reoMerpun. Touka, mnpsiMas, OTpPE30K, Jyd. Yroia. Buael yrios.
Beptukanbabie u cMeniHbie yribl. buccektpuca yrina. Jlomanas, MHOTOyroJibHUK. [lapamienbHOCTh
U NEPIEHIUKYIIPHOCTD IPSIMbIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETpUHU. lIpumepsl CUMMETpHH B
OKPY>KaIOILlEM MUDE.

OCHOBHbBIE TOCTPOEHUS C IOMOIIBIO LHUPKYJIs W JUHEWKU. TpeyronpHuk. Beicora, menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUMN TPEyrojbHUKHU. HepaBeHCTBO TpeyroapbHUKA.

CBoiicTBa M NpU3HAKU PaBHOOEAPEHHOI'O TPEYrOJbHUKA.

[Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.

CpolicTBa ¥ NPU3HAKH NApauIeIbHBIX NpsAMbIX. CyMMa yrioB TpeyroibHUKa. BHEIIHME yribl
TPEYroJIbHUKA.

[IpsmoyronbHblii  TpeyroapHuk. CBOMCTBO  MeOuaHbl  NPSMOYIOJBHOTO  TPEYrOJbHHKA,
NpoBeACHHOM K  runoreHyse. Ilpu3Haku paBeHCTBA  IIPSAMOYIOJIBHBIX — TPEYTOJIbBHUKOB.
[IpsiMOyTONBHBIN TPEYTOJNBHUK € yTIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, Teopema
0 OosbIIeM yrie u OoJblIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAs.
I'eomeTrpuueckoe mecto Touek. buccekrpuca yria U cepeAMHHbBINA NEPIEHAUKYISAP K OTPE3KY Kak
TrE€OMETPUUYECKUE MECTA TOYEK.

OKpy’KHOCTb U KpYyI, XOpZla U JUaMeTp, UX CBOWCTBA. B3auMHOE PacloONOXEHUE OKPYKHOCTU H
npsmoi. KacarenbHas u cexymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCaHHas B yros. BrnmucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYToJIbHUKA.

8 kiacc

UYersipéxyronpauku. Ilapamnenorpamm, ero mnpu3sHaku M cBoWicTBa. YacTHele ciydan
napajiesIorpaMMoB  (IIPSIMOYTOJIbHUK, POMO, KBajpaT), UX HpU3HAKU U cBoiicTBa. Tpameuwus,
paBHOOOKas Tpareuuu, e€ cBoiCcTBa U npu3Haku. [IpsimoyronbHast Tpaneuus.

Meton ynsoenust Menuanel. llenTpanbHas cummerpus. Teopema @aneca u Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue IMHNAN TpeyroJIbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

[TogoOue TpeyronpHUKOB, Kod(pduiment mnomodbus. I[lpusHaku nOMOOUS TPEYrOJIHHUKOB.
[TpumeHeHne NoJ00HS MTPU PELLICHUH MPAKTUYECKUX 3a/1ay.

CpoiicTBa 1uIOmIaned reomeTpuyeckux ¢uryp. Popmynsl Ui IUIOMIAAU  TPEYroJIbHHKA,
napasesnorpamMma, pom6a u tpanenuu. OTHoOIIEHHE U0l mo100HBIX GUryp.

Brruncnenue miuomaaei TpeyroabHIKOB M1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Mugaropa. [Ipumenenue Teopems! [Tudaropa npu perieHnn NpaKTHUECKUX 3ajay.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOr0 yIjla TpsAMOYTOJIBHOIO  TpeyrosbHuKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXK1EeCTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.
BrucanHnble U EHTpaNbHBIE YIJIbl, YTOJI MEXY KacaTeIbHON M XOPJIOH. YTl MEXAY XOpJAaMu U
CEeKyIIMMHU. BrucaHHble M OINNCaHHBIE YETBHIPEXYTOJBHUKH. B3anMHOE pacnosiokeHue IByx
okpykHocteit. Kacanue okpyxkHocten. O0Iue KacaTeabHbIe K IByM OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, tanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMysbl IPUBENEHUS.

Pemenue TpeyroapsHuKoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Perienne npakTH4eckux 3ajaad
C MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanmne mogodus. [Tomo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mpon3BeIeHUN OTPE3KOB XOP/I, TEOPEMBI O ITPOU3BEIEHNUN OTPE3KOB CEKYILNX, TeOpeMa
0 KBaJIpaTe KacaTeJIbHOM.

BexTop, mmHa (MOIynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTUBOIIOJIIOKHO HalpaBiICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, ONEpPAllMM HaJd BEKTOPaMHU.
Pa3znoxxeHne BekTopa Mo JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHOe
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE /111 HAX0XKAEHUS JJIUH U YIJIOB.

JlexkapTOBbl KOOpAMHATHl HAa IUIOCKOCTU. YPaBHEHHUS MNPSAMOM M OKPYKHOCTH B KOOpPAMHATAX,
IepeceyeHre OKPYKHOCTEN U psIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.



[IpaBunbHbIE MHOTOYroJibHMKHU. JlmmHa OKpyxkHOCTH. ['pamycHas W paguaHHas Mepa yria,
BBIYHMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.
JIBMKeHHSI TUIOCKOCTH W BHYTPEHHHE CUMMETpud GUryp (dIeMEHTapHBIE MPEICTABICHHS).
[TapannensHbiii iepenoc. [1oBopoT.
Ili1anupyeMble peIMeTHbIE Pe3yJbTAaThl 0CBOEHHSI IPUMEPHOI padoyeil mMporpaMMbl Kypca
(mo rogam o0y4eHus )

OcBoenne yueOHOro kKypca «l'eomMeTpusi» Ha ypoBHE OCHOBHOIO OOIIero odpazoBaHUs
JOJKHO 00€CTIeUnBaTh JJOCTHKEHHE CICAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:
7 kJacc
Pacrio3naBaTh H3y4deHHBIE T'€OMETpUYECKUE (PUTYpBI, OMPEIENATh UX B3aMMHOE PAaCIOJIOKEHHUE,
M300paxkaTh TEOMETPUYECKHE (UTYpHI; BBINOJHITH YEPTEKHU IO YCIOBUIO 3amaud. M3mepsTh
JIMHEWHbIE W YIJIOBbIE BEIMYMHBL. PemaTe 3a7auM Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEIUMYMH
YIJIOB.
Jlenath rpyOyr0 OLICHKY JIMHEWHBIX M YIJIOBBIX BEJIMUYMH MPEAMETOB B PEalbHOM JKU3HU, pa3MEPOB
MIPUPOJTHBIX 00BEKTOB. Pa3inuuaTs pa3mMephl 3TUX 0OBEKTOB IO MOPSIIKY BETHYNHBI.
CTpouTh 4epTEKH K TEOMETPUUECKUM 337a4aM.
[Tonp30BaTbcsl MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HWCIOJIB30BAaTh MPHU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPHU PEIICHUH 33]1a4.
[IpoBOAUTH JTOTHYECKUE PACCYKACHUS C UCTIOIB30BAHIEM I€OMETPUUECKUX TEOPEM.
[Tonb30BaTbcsl MpPU3HAKAMU PABEHCTBA IMPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHMAHBbI,
MPOBEACHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aa4.
OnpenensTh NapajyieNbHOCTh MPSIMBIX C TOMOIIBIO YTTIOB, KOTOpbIEe 00pa3yeT ¢ HUMH CEKyIas.
Onpenenary MapajyIeIbHOCTh TMPSMBIX C TMOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJIHOM
MPSIMOM 10 TOYEK APYTroM MpsiMOil.
Pemiate 3amaun Ha kieT4aToi oymare.
[IpoBOANTH BHIYMCICHUS U HAXOAUTH YUCIIOBBIC 1 OYKBEHHBIC 3HAUEHUS YTJIOB B T€OMETPUUYCCKUX
3a/1adyax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MpPU MEPECEUCHUHU JIBYX MapaieldbHBIX MPSIMbIX CeKyllei. PemaTs mpaktuueckue
3a/1auv Ha HAXOXKJEHUE yTJIOB.
Bnagers moHATHEM TeOMETPUYECKOTO MeCTa TOUYeK. YMETh OMNpeAeNsiTh OUCCEeKTPUCY Yria |
CEPEeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUCK.
@opMynHpOBaTh OMNPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl M JIMaMeTpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a/1a4.
Bragers NmOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPY)KHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonb3oBaTbesd (pakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA IMEPECEKAOTCSl B OJHOMN
TOYKE, 1 O TOM, YTO CEPEIMHHBIEC MEPIECHIUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCs B
OJTHOH TOUYKE.
Bragets noHsTHEM KacaTelnbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMON O NEPHEHAUKYIIPHOCTH
KacaTelbHOU U pajJinyca, TPOBEIEHHOTO K TOUKE KacaHUsI.
[Tonb30BaTbCsl MPOCTEUIIMMH T€OMETPUUECKUMHU HEPaBEHCTBAMM, MOHHUMATh HMX MPAKTUYECKHM
CMBICTI.
[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHUSI C TOMOIIBIO [IUPKYJIS U JIMHEHKH.
8 KJytacc
Pacnio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MT0JIb30BATHCA UX CBOMCTBAMHU
MIPU PEIICHUH TEOMETPUUYECKHX 3a/1a4.
[TpuMeHsITh CBOMCTBA TOUKH MEPECEUCHUs MEIUaH TPEYTroJbHUKA (IIEHTpa Macc) B PEUICHUH 3ajad.
Brnaners moHsiTHEM CcpedHEH JIMHUM TPEYroJIbHUKA W Tpamelyy, MPUMEHSATh WX CBOMCTBA TPH
peuieHun reoMerpuyeckux 3anad. llomb3oBaThes  Teopemon  @Paneca W TeoOpeMoOM O
MPOTIOPITMOHANBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUS TPAKTUYECKHUX 3a/1ad.
[TpuMeHsITh pU3HAKK OO0 TPEYTrOJFHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.
[Tons3oBatbest Teopemoit Iludaropa mms pemeHUss TEOMETPUUYECKUX M TMPAKTUYECKHX 3ajad.
CTpouTh MaTeMaTHYECKyl0 MOJENb B MPAKTUUECKHUX 33JladaxX, CaMOCTOSATENbHO JIeJaTh YepTEX U
HaxOJIUTh COOTBETCTBYIOIIUE JJIUHEI.
Bragets nOHATHSAMU CHHYCA, KOCHHYCA M TAHT'€HCA OCTPOrO yria MPsSMOYTOJIbHOTO TPEYroJIbHUKA.
[Tonb30BaTbCs STUMM NMOHATHSI- MU JUJIS1 PELLICHUS TPAKTUYECKUX 3a/1a4.
Beruncnsate (pa3nuyHBIME  CIIOCOOAMM) TUIOMIAAbh TPEYroJbHUKA W IUIOMIATd MHOTOYTOIBHBIX



¢buryp (MonB3ysach, TA€ HEOOXOAWMO, KalIbKyIsiTOpoMm). [IpuMEHATH MONTydYEeHHBIE YMEHUS B
MPAKTUYECKHX 3ajjauax.

BJIa[[eTb MOHATUAMU BIIMCAHHOTO M HCHTPAJIBHOI'O Yyrjd, HCIOJB30BATH TCOPEMbBI O BIIMCAHHBIX
yriax, yriax Mexay XopJamH (CeKylUIMMH) U yIiie MeXAy KacaTeJIbHOW M XOpJOW MpHU pelieHuu
TeOMETPHUECKUX 3a]1a.

BJIa[[eTB IIOHATHUEM  OIIMCAHHOI'O ‘-IeTBIpéxyTOJIBHI/IKa, INPpHUMCHATH CBOIICTBA OIMCAHHOI'O
YETBIPEXYTOJILHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsTh MONTYy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTH4eCKHe MOJENu i 3a/1ady
peaﬂBHOﬁ JKU3HHU W MPOBOAWUTH COOTBCTCTBYHOIIMC BBIYUCIICHUA C IMPHUMCHCHUCM HOI[O6I/ISI u
TPUTOHOMETPHH (IIOJIb3YSACH, TJIe HEOOXOAUMO, KATbKYISITOPOM).

9 knacc

3HaTh TPUTOHOMETpHUYECKHWE (GYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO pa3IH4YHbIC
JJIEMEHTHl HPSMOYIOJIBHOIO TPEYroJIbHUKA («PEIIEHHE MPSIMOYTOJIbBHBIX TPEYTOJIBHUKOBY).
HaxomuTs (¢ HOMOIIbIO KANbKYISTOPA) UTMHBI M YTJIbI ISl HE TAOJMYHBIX 3HAUCHU.
[Tonb3oBatbes (opMylnaMu TpPUBEIEHUS MU OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXAECTBOM JUIS
HaXO0XICHUA COOTHONICHUN MCKAY TPUTOHOMCTPUUICCKUMU BCIMYNHAMU.

Hcnonb30BaTh TEOpeMbl CHUHYCOB W KOCHHYCOB JJiSi HAaxXOXACHHS Pa3UYHBIX HJIEMEHTOB
TPEYrojbHUKA («pEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PELIEHUH T'€OMETPUUECKUX 3a/1a4.
Brnagers noHatusMu npeoOpa3oBaHHs MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX (uryp.
[Tonmp30BaThbcs CBOMCTBAMHU MTOAOOUS TPOU3BOIBHBIX (UTYP, YMETh BBIUUCIIATH UIMHBI M HAXOIUTh
yriabel 'y nonoOHbIX ¢uryp. [lpuMmeHsTs cBoiicTBa MmomoOHs B MPAaKTHUYECKHX 3a7adax. YMETb
MPUBOANTH TPUMEPHI OJOOHBIX (PUTYDP B OKpPYKAIOLIEM MUpE.

[Tonb30BaTbcs TEOpEMaMu O MPOU3BEIECHUN OTPE3KOB XOP/I, O MIPOU3BEACHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMU, IOHUMATh UX T€OMETPUUYECKUN U (PU3MUYECKUN CMBICII, IPUMEHSThH UX B
pPEIICHUU T'COMCTPHUICCKUX U (1)I/ISI/I‘-I€CKI/IX 3a1ay. HpI/IMCHﬂTB CKaJIApHOC NPOU3BECACHHUEC BEKTOPOB
JUISL HAXOXKICHUSI UTUH U YTJIOB.

Ilons30BaTnCs MCTOJOM KOOPAWHAT HA IJIOCKOCTU, NPUMCHATH €ro B pCIICHUU I'COMCTPUICCKUX U
MPAKTUYECKHX 3a]1ad.

BJ'Ia)IeTI) MOHATUAMU TMPABUJIBHOIO0O MHOI'OYI'OJIbHUKA, JJIWHBI OKPYKHOCTHU, [JIMHBI JOYyI'd
OKPY’KHOCTH M TPaJlyCHON MEpbI yIJia, YMETh BBIYUCIATH IJIOHIAIb Kpyra U ero yacteil. [[pumeHsaTh
IMMOJIYUYCHHBIC YMCHUA B IPAKTUYCCKUX 3a/javdax.

Haxomuth ocu (MM IIEHTPBI) CHMMETpUH GUTYP, IPUMEHATH ABMXKEHHUS IIIOCKOCTH B MPOCTEUIIINX
CITyJasix.

[IpuMeHsTh TMONyYEeHHbIE 3HAaHWS Ha TPAKTHKE CTPOUTH MaTeMaTHYeCKWe MOJENH Ui 3aaad
pCaJ'IBHOI\/JI KN3HHU W MPOBOAWUTH COOTBCTCTBYIOIIMC BBIYUCIICHHUA C IMPHUMCHCHUCM 1'[0]1061/151 n
TPUTOHOMETPUYECKHUX (QYHKIIHH (MTONB3YACH, TJe HEOOXOAUMO, KATbKYISITOPOM).



TEMATHUYECKOE IIJIAHUPOBAHUE YYEBHOT'O KYPCA(IIO 'OJAAM OBYYEHMUS)
7 knacc (He meHee 68 )

Pa3znena (Tembl) OcHoBHoOE€ coaep:kaHue Buapbl gesiTe/IbHOCTH 00y4AIOIIMXCS JIeKTPOHHbIE
Kypca (4uci10 (uudposbie
4acoB) o0pa3oBartejibHbIE
pecypcbl)
[Ipocreiimmue [Ipocreiine reoMeTpuueckre OObEKThI: TOUKH, [POpMyIUpOBaTh OCHOBHBIE TOHATHUS U OIPEACIICHNUS. AKnacce,
TCOMETPUUYECKH €  [IPSMBIE, JIyYH U YIJIbl, MHOTOYT OJIbHUK, Pacrio3HaBaTh U3y4EHHbIE TEOMETPUUECKUE (PUTYPHI, POIII,
¢burypsr u ux nomaHasi. CMelIHbIe U BEPTUKAJIbHBIE YTJIbL. OIpEAEIIATh UX B3aUMHOE PacIoyIoKeHUE, BHITOMHATE uepTéx  |[PLIUOP,
CBOWCTBA. PaboTa ¢ mpocTelInMu yepTeKaMu. 1o ycioBuro 3anauu. [IpoBoaute npocreiinme nocrpoenusi ¢ |InternetUrok.ru,
3mepenne l3MepeHne JINHEWHBIX U YTJIOBBIX BEJIMYUH, [TOMOILBIO LUPKYJIA U JIMHEUKU. MI3MepsATh TuHENHbIEC U Problems.ru
TCOMETPUUYECKU X  [BBIYMCIIEHUE OTPE3KOB U yrios. Ilepumerp n YIJI0BbIE BEJIMYMHBI TEOMETPUUECKUX U TPAKTUIECKUX
BenuuuH (14 u) TIoIaab (GUryp, COCTaBICHHBIX U3 00BbeKTOB. OnpeAesnsaTh «Ha IJ1a3» pa3Mephl pealbHbIX
[IPSAMOYIOJIbBHUKOB 00BEKTOB, IPOBOAUTH TPYOYIO OLIEHKY UX pa3MeEpOB.
Permrate 3a1a4n Ha BEIYKMCIICHHUE JUIMH OTPE3KOB U BEIMYHH
yrioB. Pemars 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reoMeTpuueckux ¢uryp. [IpoBoauTs kaccupuKanuio yrios,
BBIYHCIIATH JINHEHHBIE U YIJIOBBIE BETUYHUHBI, IPOBOJUTH
HEOO0XOAMMBIE JIOKA3aTEIbHBIE PACCYXKIACHUSI.
3HAKOMHUTHCS C UCTOPUEN Pa3BUTHS TEOMETPUU
TpeyronpHUKN [ToHsiTHE O PaBHBIX TPEYTOJIbHUKAX U PacriozHaBaTh napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX AKnacc,
(22 u) [IEPBUYHBIE NTPECTABICHUSA O PABHBIX yepTexax (C ykazaHHEeM IPU3HAKOB). PO,
(KOHTpY’HTHBIX) purypax. Tpu npusHaka BbIBOIUTH clieicTBUS (PaBEHCTB COOTBETCTBYIOLIMX DLOP,
[pPaBEHCTBA TPEYTrOJIbHUKOB. [Ipr3HaKu paBeHCTBA [3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB. InternetUrok.ru,
[IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. CBOICTBO DopMynHpOBaTh ONPEAEIICHUS: OCTPOYTOJIBHOTO, Problems.ru

MEIMaHbl IPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOE/IpeHHbIE PABHOCTOPOHHHE
TpeyroJbHUKH. [Ipu3Haku u cBoicTBa
PaBHOOEPEHHOTO TPEYTOJIbHHKA.

[TpoTuB OosbIIel CTOPOHBI TPEYTOIbHUKA JIEKUT
6onbumii yroa. IIpocreiine HepaBeHCTBA B
TEOMETPHH.

HepasenctBo TpeyronpHuka. HepaBeHCTBO
JTIOMaHOM.

[IpstMOyTOJIBHBIN TPEYTOJIBHUK C YIiIoM B 30°.
[lepBbIe MOHATHUSA O JOKA3aTEIbCTBAX B

reoMeTpun

TYHNOYTOJIBHOT'O MPSIMOYTOJIbHOTO, pABHOOEIPEHHOT 0,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEINHHOIO MEPIEHIUKYIISIPA
OTpe3Ka; IepUMeTpa TPEyroJabHUKA.

dopmyIHpoBaTh CBOMCTBA U MPU3HAKH PaBHOOEAPEHHOTO
TPEYTrOJIbHUKA.

CTpouTh 4epTEXH, PEIIATH 3a4a4X C [IOMOIIBIO0 HAXOKICHUS
PaBHBIX TPEYTOJIbHUKOB.

[[prMeHATh NPU3HAKN PAaBEHCTBA MPSIMOYTOJIbHBIX
TPEYrOJILHUKOB B 33/1a4ax.

Vcnonb30BaTh HUGPPOBBIE PECYPCHI I HCCIEA0BAHUSI CBOCTB

M3ydaeMbIX Quryp.




3HAKOMUTBCS C UCTOPUEN PA3BUTHS T€OMETPUH

[lapaniensHbIe [TapannenbHbIe IpSIMBbIE, KX CBOMCTBA, [IaThIiI  |[@OopMyIHMpoOBaTh MOHATHE MAPATIJIEIBHBIX MPSIMBIX, HaXoauTh  |[SIKiace,
[psIMbIE, CYMMa noctynar EBkimaa. Hakpect sexamnue, co [IpaKTUYECKUE IPUMeEpHI. 3ydaTs cBOMCTBA YIJIOB, PO,
YIJI0B OTBETCTBEHHBIE U OJTHOCTOPOHHUE YIJIbI 00pa30BaHHbBIX MPU MEPECCUCHUN MapaAUIETbHBIX MPIMbIX OLIOP,
tpeyroibHuka (14 |(0Opa3oBaHHBIC IPHU MEPECCUCHUN CEeKYIIEH. InternetUrok.ru,
q) MapauIeIbHBIX MPSAMBIX CEKYILEH). [TpoBOAKTH OKA3aTEIbCTBA MAPAIUICTIBHOCTH JABYX MPSAMBIX ¢ [Problems.ru
[Ipu3HaK nmapayuieabHOCTH MPSIMBIX YEpeE3 [MOMOIIIBIO YTJIOB, 00Pa30BAHHBIX MPH MIEPECEUCHUH ITUX
PABEHCTBO PACCTOSIHUM OT TOUEK OJJHOM [IpsiMOi [IPSMBIX TPEThEU MPSIMOIl.
10 BTOPOM IPSIMOM. BbIUuCIIATE CyMMY YIJIOB TPEYTOJBHUKA U MHOTOYT'OJIBHUKA.
CymMa yriioB TpeyroibHUKa U MHOTOYToJIbHUKA. [HaxoauTh uncioBbie 1 OyKBEHHBIE 3HAYCHUS YTIIOB B
BuelHue yriipl TpeyrojibHUKa reOMETPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM TEOPEM O CYMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS C UCTOPUEN PA3BUTHS TE€OMETPUH
OKpy>KHOCTb U OKpY’>KHOCTb, XOPJIbl U TUAMETPBI, X CBOMCTBA. |POpMYIMPOBATH ONPENEICHUS. OKPY>KHOCTH, XOp.ibl, iuamerpa |SKnacc,
KPYT. KacarenbHas kK OKpyKHOCTH. OKpPY>KHOCTb, 1 KacaTeJIbHOM K OKpYKHOCTU. M3yuyaTh UX CBOWCTBa, POIII,
['ecomerpruecku €  [BnucanHas B yroiu. [lonarue o I'MT, [IPU3HAKU, CTPOUTH YEPTEKHU. OLOP,
noctpoeus (14 4) [mprMeHeHHE B 3aadax. VccnenoBaTh, B TOM UKCIIE UCTIONB3Ys HU(POBBIE PECYPCHI: InternetUrok.ru,
buccexTpuca u cepeIMHHBIN NePIEHANKYIISAP KaK [OKPYKHOCTh, BIUCAHHYIO B YTOJI; HEHTP OKPY>KHOCTH, Problems.ru
FEOMETPUUYECKHE MECTA TOYEK. BIMCAHHBIN YTrOJl, pPABEHCTBO OTPE3KOB KAaCATEIbHBIX.
OKPY’KHOCTb, OIIMCaHHas1 OKOJIO Hcnons3zoBare meton I'MT i nokasaTenbcTBa TEOPEM O
TpEeyroJibHUKa. BrincanHas B TpeyroJibHUK repecedyeH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPETUHHBIX
OKPY>KHOCTb. [EePIEeHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA C TOMOLIBIO
[Ipocreniue 3a1aun Ha I'MT. OBiageBaTh MOHATHSIMU BOUCAHHON W OITMCAHHOM
[IOCTPOCHNE OKPY’KHOCTEH TpEyrojJbHUKA, HAXOAUTh LEHTPbI 3TUX
OKPY’KHOCTEH.
Pemath OCHOBHBIE 33]a4l HA IOCTPOEHUE: YIJIa, PaBHOTO
TaHHOMY; CEpEAMHHOIO NEPIIEHNKYJIIpa JaHHOTO OTPE3Ka;
MIPSIMOM, IPOXOIAIIEH Yepe3 TaHHYIO TOUKY U
MepIeHANKYIIPHON JTaHHON NPSAMOil; OMCCEKTPUCHI TaHHOTO
yTJ1a; TPEYroJIbHUKOB 10 Pa3JIMYHBIM 3JIEMEHTAM.
3HAKOMHUTBCS C UICTOPUEN pa3BUTHSA
reoMeTpHH
[loBTOpEHuUE, [ToBTOpeHue n 060011IeHNe OCHOBHBIX MOHATHH U [PemaTh 3a1a4 Ha TOBTOPEHHE, MILUTIOCTPUPYIOLIHIE CBSI3U AKnacc,
0000111eHIe 3HaHUH [METOJI0B Kypca 7 Kilacca MEX1Y pa3IMYHBIMU YacTAMHU Kypca PO,
(4 9) OILOP,

InternetUrok.ru,

Problems.ru




8 kiacc (He MmeHee 68 1)

Pa3znen (Tembl) Conepxanue Buabl nesiTeJiIbHOCTH 00YYAKO LM XCH DJIeKTPOHHBbIE
Kypca (4ucjio (uudposbie
4acoB) o0pa3oBaTe/ibHbIE
pecypcsbl)

UetbipéxyronpHuku ([lapamienorpamm, ero npu3HaKu U CBOMCTBA. 300paxaTh 1 HAXOAUTH HA UEPTEKAX YETHIPEX YT OIbHUKHI AKnacc,

(12 4) HacTHble ciydan napajuieaorpaMMoB [Pa3HBIX BUJIOB U UX JJIEMEHTHI. PO,
MPSIMOYTOJIBHHK, pOMO, KBaApaT), UX Mpu3HaKu U ([DOpMYIMpOBATh ONPEACIICHHS: TTapaljIeIorpaMma, OINOP,
cBoMcTBa. Tpanenus. NpSMOYTOJIbHUKA, poMOa, KBaipaTa, Tparenu, paBHOOOKOH InternetUrok.ru,
PaBHOOOKAs U IPSIMOYTOJIbHAS TPAIELUU. Tpaneuuu, IpsIMOYrOJIbHOM TPAIELHH. Problems.ru
Y nBoeHue menuansl. LlentpanbHas cumMerpus  |[loka3piBaTh U UCIOJIb30BATh [P PEILICHUH 3344 IPU3HAKU U

CBOICTBa: MapajiesiorpaMmma, npsiMoyrojibHUKa, pomoa,
KBaJlpaTa, Tpareluuu, paBHOOOKOH Tpaneuuu, IpsMOyrojJbHOM
Tpanenum.

[IprMeHsITh METO/ YIBOEHUSI MEIUAHbI TPEYTOJIbHUKA.
Vcnionb30BaTh HUQPPOBBIE PECYPCHI LIS UCCIIEIOBAHMS CBOMCTB
M3ydaeMbIX (pUTyp. 3HAKOMHUTBCS C HCTOPUEH Pa3BUTHSA
FEOMETPUH.

Teopema @aneca u |{Teopema Paneca u Teopema o [[poBOIMTH MOCTPOEHUSI C TOMOIIBIO HUPKYJIS U IMHEUKH C AKnacce,

Teopema o [IPONOPLUOHAIBHBIX OTPE3KAX. MCII0JIb30BaHUE TeopeMbl Dajeca U TEOPEMBI O POIII,

PONOPLMOHANBHBIX (CpeaHss TUHUS TpeyroibHUKa. Tpanenus, eé [TPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHII OLOP,

OTpE3Kax, CpEIHss JTUHMUSL. [IPONOPLIUOHAIIBHBIN OTPE30K. InternetUrok.ru,

0J00HbBIE [IponopLiroHaNbHbIE OTPE3KHU, TOCTPOECHUE [TpoBOANTH JOKA3aTEIBCTBO TOTO, YTO MEIMAHBI TPEYTroJbHKUKa |Problems.ru

TpeyroabHUKH (15

)

4eTBEPTOrO MPOMOPLUUOHAIBHOIO OTpe3Ka.
CBolicTBa IIEHTPA MACC B TPEYTOJIbHUKE.
[TonoGHbIe TpeyronbHUKU. Tpu npusHaka
110/100UsI TPEYTOJIbHUKOB.

[IpakTHyeckoe MpuMEeHEeHUe

[IEPECEKAIOTCS B OJIHOM TOUYKE, U HAXOAUTH CBSA3b C LIECHTPOM
Macc, HaXOUTh OTHOLLIEHNE, B KOTOPOM MEJHAaHBbI IEIATCA
TOYKOM UX IEPECCUCHMUS.

HaxoauTh 11o100HbIE TPEYTOJIbHUKN Ha TOTOBBIX YEPTEXKAX C
yKa3zaHHEM COOTBETCTBYIOIIMX MPU3HAKOB Mo00us. Pemath
3aJ1auM Ha 110JI0OHbIE TPEYTOJIbHUKHU C TIOMOIIBIO
CaMOCTOSTEIIBHOIO IIOCTPOCHUS YEPTEKEN U HAXOXKACHUS
0I00HBIX TPEYTOJIbHUKOB.

[IpoBOIUTE TOKA3aTENIBLCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
noo6ust. Jloka3slBaTh TpU MpPU3HAKA 0J100US TPEYTOJIbHUKOB.
[ I[pUMEHSATH [1OJy4YEHHBIE 3HAHUS [IPU PELICHUN
FEOMETPUUYECKHUX W IMTPAKTHUYECKUX 3a/1a4.

3HAKOMUTBHCS C UCTOpUEN pa3BUTHS TEOMETPUUI




[Imomans. [TonsiTHE 00 00IIEl TEOPHH TIOMIAIH. OBnasieBaTh NEPBUYHBIMHE IIPEICTaBICHUsIME 00 001meit Teopun |SKmace,
Haxoxnenue DopMyJIb 1715 TUIOIAIA TPEYTrOJIbHUKA, rIomaau (Mepsl), opMyIMpoBaTh CBOWCTBA IUIOMIA/IH, POILI,
[JI01AaeH rapajuiesorpamma. BBIACHSATH UX HATJISIHBIA CMBICIL. OLIOP,
TPEYroJabHUKOB M (OTHOIIECHHUE IIONIAeH TPEeyroJbHUKOB ¢ 00UMM (BHIBOAUTH (hOpMYIIBI IIIOIIAIN TapaJUIeIorpaMma, InternetUrok.ru,
MHOT'OYTI'OJIbHBIX OCHOBAHMEM HJIU 001Iei BEICOTON. Bhruncienue [TpeyroibHHUKa, Tpanenuu U3 GopMyIIbl III0MIa 11 Problems.ru
¢buryp. [Inomanun  |mromaaei cioxHbIX GUTYp Yepe3 pa3OreHUe Ha [IPSMOYTOJIbHUKA (KBaIpaTa).
NOJOOHBIX QUTYp  [4ACTH M JOCTPOCHHE. BBIBOAUTH (POPMYIIBI TUIOIIAAN BBITYKIIOTO YETHIPEXYTrOIbHUKA
(14 ) [[nomanu ¢puryp Ha KieTdaToi Oymare. yepes3 IMaroHaiy U yroj Mexay HuMmu. Haxonuts miommanu
[Tnomaau nonoOHbIX uryp. Beraucnenue ¢buryp, n300paxEHHBIX Ha KJIeTYaToil Oymare, UCIOJIb30BaTh
MI01aAeH. 3aJa4M C MPAKTUYECKUM pa30ueHNe Ha YacTU U IOCTPOCHHE.
cozxepxkanueM. Perienre 3a1ad ¢ TOMOIIBIO Pa30uparh IprMepsbl UCII0JIb30BAHMSI BCIOMOIaTeIbHOM
METO/1a BCLIOMOTaTeIbHOM IIOMIAIN MJI0IAU JJIs pEUICHUSI TEOMETPUYECKUX 3a]1ay.
HaxoauTs mioniaay nogooHsIx puryp. Beraucnsats miomanu
Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYP.
PeaTte 3a1aun Ha MIOHIA/Ib C TPAKTUYECKUM COZECPKaHUEM
Teopema [Tudaropa [Teopema [Tudaropa, e€ 10ka3aTenbCTBO U [loka3biBaTh TeopeMy [Iudaropa, ucnonbp3oBaTh €€ B AKnacce,
U Haydaja npumeHenne. O6parHas Teopema [Tudaropa. [IpaKTUYECKUX BhluMcieHusX. @opmynuposars onpeaenenus PO,
tpuronomerpuu (10 (OnpeneneHre TPUrOHOMETPHUUCSCKUX PYHKIIMHA  [TPUTOHOMETPUYECKUX (PYHKIMH OCTPOro yria, mpoBepsath ux  |PIIUOP,
) OCTpOTO yrila, TPUTOHOMETPUYECKHE KOPPEKTHOCTb. InternetUrok.ru,
COOTHOUIEHUS B IPSIMOYT'OJIBHOM TPEYTOJIbHUKE. (BBIBOJUTH TPUTOHOMETPUYECKHUE COOTHOIICHHUS B Problems.ru
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. [IPSMOYT'OJIBHOM TPEYTOJIbHUKE.
COOTHOIIEHHS MEX1y CTOPOHAMU B lccienoBaTh COOTHOIIEHUS MEXy CTOPOHAMU B
[PSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YTiIaMH B 45° [IpsIMOYTOJIbHBIX TPEYTroJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
n 45°; 30° u 60° n 60°.
lcnonb30Bath (hOPMyJIbl MPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO JUUIS HAX0XKICHUS
COOTHOILIEHUH MEX1y TPUTOHOMETPUUYECKUMHU (PYHKIMSIMU
[Pa3IMYHBIX OCTPBIX YIJIOB.
[IprMeHsITh OJTydYeHHbIE 3HAaHUS U YMEHHUS IPU PELICHUU
MPaKTUYECKHX 3a]1a4.
3HAKOMMTBHCS C UICTOPUEN Pa3BUTHS T€OMETPUN
YTIibl B BrivicanHble U IEHTpaIbHBIE YIIIbI, YToJ MeXay (PopMylIupoBaTh OCHOBHBIE ONPEEIeHU, CBsI3aHHbIe ¢ yraamu [SIKnacc,
OKPY>KHOCTH. KacaTeJIbHON M XOPI0H. YTIIbl MEXY XOPAAMHU U [B KpyTe (BIMCAHHBIN Yo, LEHTPAIbHBIA yroil). POIII,
Brniucannsie CEKYIIUMHU. HaxoauTe BOUCaHHBIE YIJIbI, OMUPAIOIINECS HA OJHY AYTY, OIOP,
OIHMCaHHbIE BriucanHble U ONMCaHHbBIE YETBIPEXYTOJIBHUKY,  [BBIYUCIATH YIJIbl C TIOMOIIBIO TEOPEMBI O BHUCAHHBIX yriax, InternetUrok.ru,
YETHIPEXYTOJIbHUKU. [UX TPU3HAKU U CBOMCTBA. TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O Problems.ru

KacarenpHbIe K
OKPYKHOCTH.

[IpMeHEeHNE 3TUX CBOICTB IIPU PELIEHUH

rCOMETPHUICCKUX 3aaay.

LHCHTPAaJIbHOM YTJIC. I/ICCJ'ICI[OBaTB, B TOM 4HUCJIC C ITIOMOIIBIO

111(POBBIX PECYPCOB, BIIMCAHHBIE U ONMCAHHBIE




Kacanue B3anMHOE pacloIoKeHUE IBYX OKPYKHOCTEH.  [UETBIPEXYTOJIbHUKH, BBIBOAUTH UX CBOMCTBA U IIPU3HAKHU.
okpyskHocteit (13 u)[Kacanue okpy:kHOCTEH lcrionp30BaTh ATH CBOMCTBA M MMPU3HAKW TIPH PEIICHUU 3a71a4
[loBTOpEHME, [loBTOpEHNE OCHOBHBIX NTOHATHI U METOA0B Perars 3a1a4n Ha MIOBTOPEHKE, UITIOCTPUPYIOLIHUE CBS3U AKmace,
00o0011eHne 3HaHu| [KypcoB 7 U 8 kiaccoB, 0000111eHne 3HaHUH MEXy pa3JIMYHBIMU YaCTAMHU Kypca
(4 9)
9 kiacc (He MeHee 68 u)
Pa3znen (Tembl) Conepxanue Buabl nesiTeiIbHOCTH 00YYAKO LM XCH DJIeKTPOHHbIE
Kypca (4uciao (uudposbie
4acoB) o0pa3oBaTejibHbIE
pecypchbl)
Tpuronometpusi.  (OnpenesneHue TPUTOHOMETPHUUECKUX QyHKIUH  ([@opMynupoBaTh OnpeeieHus Tpuronomerpuyeckux Gynkmuii [IKnacc,
Teopembl yrioB ot 0° 1o 180°. TYIBIX U IPSMBIX YIJIOB. POIII,
KOCUHYCOB U CHHYC U KOCHHYC IIPSIMOTO TYIIOT'O yIia. BbIBOIUTH TEOPEMY KOCHHYCOB M TEOPEMY CUHYCOB (C OLOP,
CHUHYCOB. Teopema kocunycoB. (O6001mEHHas) TeOpeMa  [palnycoM OMKUCAHHOM OKPYKHOCTH). InternetUrok.ru,
Pemenue CHUHYCOB (C paJinyCcOM OMMCAHHON OKPY>KHOCTH). |Permars TpeyrosibHUKH. Pemare npakTuyeckue 3a1aqm, Problems.ru
TpeyroiabHuKoB (16 [HaxoxaeHue AMH CTOPOH M BETUYHH YIJIOB CBOJSLLMECS K HAX0XKICHUIO Pa3IMUHBIX 3JIEMEHTOB
) TpEyroJIbHUKOB. PopMyIia mIoniaau TPEYrOJbHUKA
TPEYrOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKAY
HuMu. Dopmyiia oAy YeThIpEXYrobHUKA
4yepes ero AMaroHajau ¥ yroj MeK1y HUMU
[IpakTyeckoe NpUMEHEHNE JOKa3aHHbIX
TEOpeEM
[IpeoGpazoBanue  [[IoHsATHE O TPEOOPa30BAHUU 1TOA00US. OcBauBaTh NOHATHE NTPEOOPa30BAHUS TOJOOUS. AKnacc,
noo0usl. COOTBETCTBEHHBIE AJIEMEHTHI OJI0OHBIX Guryp. [MccienoBaTh OTHOLIEHHUE JIMHEHHBIX 3JIEMEHTOB QUTYp NpU PO,
Merpuueckue TeopeMa 0 IPOU3BEAECHUU OTPE3KOB XOPJ, peoOpa3oBaHuU MOA00US. DLOP,
cooTHouIeHUs B TeopeMa O IPOU3BEIEHNU OTPE3KOB CEeKyIInX, [HaxoauTs mpumepsl mogo0us B OKpyKaroen InternetUrok.ru,
okpyxHoctH (10 1) (reopema o KBajpare KacatenbHOM. [[piMeHeHre |[1elCTBUTENbHOCTU. BRIBOAUTH METPHUYECKUE COOTHOLICHHS Problems.ru
B PELLIEHUU N'€OMETPUUECKHX 3a]1a4 MEX1y OTPE3KaMU XOp/l, CEKYILIUX U KacaTeIbHBIX C
MICTIOJIb30BAHUEM BIIMCAHHBIX YIJIOB M MOOOHBIX
TPEYrOJIbHUKOB.
Pemars reoMeTpUueCKUe 3aa4d U 33J1a4M U3 PEaTbHOU KU3HU
C MCMOJIb30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB.
BexTopri(12 u) OnpeneneHne BEKTOPOB, CI0KEHNE U pa3HOCTh  [MICrosp30BaTh BEKTOPHI KaK HAIIPABJIEHHBIE OTPE3KH, AKnacc,
BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. HCCIIeIoBaTh reoMeTpruyeckuil (nepemenienue) u pusnueckuii  [POILI,
DU3NYECKUI U TEOMETPUUECKHUIN CMBICIT (cuma) CMBICITBI BEKTOPOB. 3HATH OMPEIEICHUS CYMMBI 1 OLOP,
BEKTOpOB. Pa3iioxkeHnue BekTopa no 1sym [Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOpA Ha YNCJIO, InternetUrok.ru,
HEKOJIMHEApHBIM BekTopaM. KoopauHaTs! MCCIIEIOBATh T€OMETPUUYECKUI U (PU3MUECKHI CMBICIIBI ATUX Problems.ru




BEKTOpA.

CxasiipHOE ITPOU3BENECHNUE BEKTOPOB, €TO
IPUMEHEHHE JUIsl HAXOXKAECHUS JUIMH U YIJIOB.
Perenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.
[IprMeHeHne BEKTOPOB IS peIlieH s 3aja4
KUHEMATUKH U MEXaHHUKH

onepauuii. Pemmars reoMmeTpuyeckue 3a1a4n ¢ HCIOJIb30BaHUEM
BEKTOPOB. PackiaapiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BeKTOpaM. MCroabp30BaTh CKaJspHOE MTPOU3BEAEHNUE BEKTOPOB,
BBLIBOJIMTH €0 OCHOBHEIC CBOMCTBA.

BbIunciiATh CyMMy, Pa3HOCTb M CKaJISIPHOE MPOU3BEICHHUE
BEKTOPOB B KoopJuHaTax. [I[puMeHsTh cKasipHOe
[MPOU3BECHUE JIJI1 HAXOXKJCHHUS JUIMH U YTJI0B

JlexapTOBbI JlexapTOBBI KOOPAMHATHI TOYEK HA IIJIOCKOCTU.  (OCBaMBaTh MOHATHE IPAMOYTOJIbHONW CUCTEMBI KOOpAUHAT, AKnace,
KOOPAUHATHI Ha YpaBHeHUe NMpsIMOi. YTII0BOH KO3 (UIIMEHT,  |[IeKapTOBBIX KOOPAWHAT TOYKH. PO,
iockoctu (9 u) TAHT€HC yIJla HAKJIOHA, MapaJiyieIbHbIE U BrIBoAUTH ypaBHEHUE IPSMOM U OKPY>KHOCTH. Boiienars OINOP,
[IEPICHAUKYJISIPHBIE TIPSIMBIE. [TOJIHBIM KBaJAPAaT sl HAXO0XKACHUS LICHTPA U paanyca InternetUrok.ru,
YpaBHeHHE OKpyx)HOCTH. Haxoxnenue OKPYKHOCTH 110 €€ YpaBHEHHUIO. Problems.ru
KOOPJMHAT TOYEK IIEPECEUCHUSI OKPY)KHOCTU U [PemaTe 3a/1auu Ha HaXOKAEHUE TOYEK [IEPECCUCHUS NPSAMBIX U
[IPSAMOIA. OKPYKHOCTEH C IIOMOILLBI0 METO1a KoopAuHAT. Mcrnonab3oBaTh
MeTtoa KOOpAMHAT PU PELICHUN CBOICTBA YIJIOBOTO KO3 (HUIIMEHTa TIPSAMOIA IPU PEIICHUN
TEOMETPUUYECKUX 3a]ad. 3a1a4, U1 ONPEIEIICHUS PACIIONOKECHUS IPSAMO.
lcnonp30BaHMe METOA KOOPAMHAT B [ I[puMEHATH KOOPAMHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
[IPAKTUYECKUX 3a7a4ax [IPAKTUYECKUX 3a7ad, JJIs IOCTPOEHUS MaTEMATHYECKUX
MoJiesIel peasIbHbIX 3a/1a4 («METO KOOPJIUHATY).
[Tonbp30BaThCs 17151 HOCTPOSHUS U MCCIeI0BaHUN LIU(POBBIMU
[pecypcamu. 3HaKOMHUTBCSI C UCTOPUEN pa3BUTHSI TEOMETPUU
[IpaBuiibHBIE [IpaBHIIBHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHNE UX |(DOpMyIupoBaTh ONIpEAeIICHHE TPaBUIIbHBIX MHOTOYTOJIBHUKOB, [fIKnacc,
MHOTOYI'OJIbHUKH.  [QJIEMEHTOB. UKCIIO U U JJIMHA OKPY>KHOCTH. HaXOJUTh UX 3JIEMEHTHI. [101b30BaTHCS MOHATUEM ITTMHBI POIII,
JInmuHa okpyxkHOCTH |[{T1MHA 1yry OKpYKHOCTH. PannanHas Mepa yria. [OKpYKHOCTH, BBEIEHHBIM C IOMOIIBIO MPABUIbHBIX OIIOP,
U miomaae kpyra.  ([Inomans kpyra v €ro 3J1eMeHTOB (CEeKTopa U MHOTOYT'OJIbHUKOB, OIIPENENSTh YUCIIO I, JUINHY IyTU U InternetUrok.ru,
Beruuciienne cerMeHTa). Breruncnenue miomaneit puryp, palMaHHYIO0 MEpY yIiIa. Problems.ru
rutommaaei (8 1) BKJIFOYAIOIIUX DJIEMEHTHI Kpyra [IpoBOIUTE IEpEX0 OT paluaHHON MEPBI YIJIa K IPalyCHOMN U
Ha000poT. OnpeaensTh oAb Kpyra.
BbiBoauTh (hopMyIIbl (B IpayCHON U paJuaHHON Mepe) s
JUTMH JYT, IJIOIIAIeH CEKTOPOB U CETMEHTOB.
BbIUuCIATh UI0IAau GUTYp, BKIIOYAIOIIUX JIEMEHTHI
OKPYKHOCTH (KpyTa).
HaxoauTe miomaam B 3a/1adax peajabHON KU3HU
J{BroKeHMs [IoHsATHE O NABUKEHUU TUIOCKOCTH. Pa3z0upaTh mpuMepbl, WIUTIOCTPUPYIOLMe MOHATHS ABkeHus, [IKnacc,
rtockoctu (6 ) [ TapajtenpHBIN IEPEHOC, TOBOPOT U CUMMETPHS. [IEHTPOB U OCEW CUMMETPHH. PO,
Ocu ¥ LEHTPBI CUMMETPHUH. DopMyIMPOBATH ONPEAEICHUS TapAJLIEIbHOIO IEPEHOCA, DILOP,
[Ipocreiinre TpUMEHEHUS B PELICHUH 3a1a4 [MOBOPOTA U OCEBOM CHMMETPHUH. BBIBOAUTH HX CBOMCTBA, InternetUrok.ru,
HaXOINUTh HEMTOABIKHBIE TOUKH. Problems.ru




HaxoauTh HEHTPhI U OCH CUMMETpUH npocTeimux Guryp.
[[prMeHsATh mapaJIeIbHbIA IEPEHOC U CUMMETPHUIO TTPU
[pELIEHNN T€OMETPUYECKUX 3a/1a4 (pa30upaTh IPUMEPHI).
lcrionb30BatTh JUIsl HOCTPOCHUS U UCcCiel0BaHUN IU(pOBbIe

pecypchl

[loBTOpEeHNE
0000111IeHHE,
cucTeMaTH3alus
3HAHUI

(79)

[ToBTOpEHNE OCHOBHBIX MOHSATUIN U METO/IOB
KypcoB 7 - 9 kiaccoB, 00001IeHNEe U
cructemaTusanus 3Hanuil. [Ipocreitmme
reoMeTpuuecKkue UTypsl U UX CBOMCTBA.
3MepeHne reoMeTpUYeCKUX BETUYUH.
Tpeyronpuuku. [TapannensHbie
MEPIICHIUKYISIPHBIC IPSIMbIE.
OKpYy’>KHOCTb U KPYT.

['eomeTpruyecKue MOCTPOeHUs. YTJbl B
OKPYXHOCTH. BriricaHHbIC ¥ OTMCAHHBIC
OKPYKHOCTHU MHOTOYTOJIbHUKOB.

UeThlpéXyrobHUKU. BrimcanHbIE U ONTMCAaHHBIE

YCTBIPCXYT'OJIbHUKU.

Teopema [Tudaropa n Hauana TPUTOHOMETPHH.

Perennie 001X TPEYrOJIbHUKOB.
[IpaBUIBHBIE MHOTOYTOJIbHUKH.
[IpeoOpazoBaHus MIOCKOCTH. [[BHXKEHMUS.

[Tono6ue. Cummerpust. [Inomans. Beraucinenue

rtomianei. [lnomany mogoGHbIX GUryp.
JlexapTOBBI KOOPAWHATHI Ha IMJIOCKOCTH.

BCKTOpLI Ha IJIOCKOCTH.

OnepupoBaTh NOHATUAMU: (PUTypa, TOUKA, IPsIMasi, yro,
MHOT'OYTI'OJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYrOJIbHUKH, IIPSIMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OucceKTpurca U BBICOTA TPEYroJIbHHKA, ITapaJlIesIorpaMM, poMo,
[IPSIMOYTOJIBHUK, KBaJpaT, TPAIelysi; OKPYKHOCTb,
KacaTeJIbHast; pAaBeHCTBO U No001e (puryp, TpeyroibHUKOB;
[1apAJUIEILHOCTD U IEPICHANKYISIPHOCTD IPSIMBIX, YTOJI MEKIY
[PSIMBIMU, CUMMETPHSI OTHOCUTEIILHO TOUKH U IIPSIMOM; JJINHA,
paccTosiHuE, BEJIMYMHA yIJa, IJI0Aaab, IEPUMETP.
lcrionp30BaTh (OPMYIIBL: IEPUMETPA U TUIOMIAIN
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAIU KPYyTa,
00BEMA MPSIMOYTOJIBHOTO MapalieenuIea.

OnepupoBaTh NOHATUAMU: IPAMOYTOJIbHAs CUCTEMA
KOOpJIMHAT, BEKTOP; UCII0JIb30BATh ITH IMOHATHS [
[IPEICTaBICHNS JaHHBIX U PEILIECHUS 3314, B TOM YHUCJIE U3
IpYr'uX y4eOHbIX IpeaMeToB. Pemats 3ajaun Ha NOBTOPEHUE
OCHOBHBIX NOHSITHH, WIIJIIOCTPALIAIO CBSI3€H MEKIY
[Pa3TMYHBIMU YaCTSIMU Kypca.

Bb1OupaTe METO AJIs peIIeHus 3a1a4H.

PermaTte 3a1a41 U3 TOBCEHEBHOM )KU3HU.

SIKace,

POIII,

OIIMOP,
InternetUrok.ru,
Problems.ru

3nech MpeACTaBIEHbl 3JIEMEHTHl COJepXKaHUs Kypca, u3ydyaBiiuecss B 5-8 —x kiaccax M TpeOyrolue NOBTOPEHHsI, 0000IEeHNUs U CUCTeMaTH3alHH.
OOpammaTbes K 9TOMy MaTepualy MOKHO B BUJE aKIIEHTa Ha 3aBEpILIAIOIIEM dTale M3y4deHHus Kypca 9 Kjacca WIM paclpeiessaTh MO0 COOTBETCTBYIOIUM
TEMaTUYECKUM pa3JieaM, H3ydaeMbIM B TeUEHHE y4eOHOTo roja.

ITpu paspaborke pabouell mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHUU JIOJKHBI OBITH YYTEHBl BO3MOKHOCTH HCIOJb30BAaHUS 3JIEKTPOHHBIX
(un¢poBbIX) 00pa30BaTENBHBIX PECYPCOB, SABISIOUIMXCS YU€OHO-METOIMYECKUMHU MaTepuaaMu (MyJlIbTHUMEAUHHBIE POTPaMMBbI, HJIEKTPOHHBIE YUEOHUKH U
3a/la4yHUKHU, JJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJbHbIE J1a0OpATOPUU, HUIPOBBIE MPOTPaMMbl, KOJUIEKIMH IHU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB),
UCIIOJIb3YeMbl MU JUI 0Oy4€HUS U BOCIIUTAHMS PA3IMUHBIX TPYIN MOJIb30BaTENeH, IPEACTaBICHHBIMHU B AJIEKTPOHHOM (IIU(PPOBOM) BUJIE U pEATU3YIOIIUMHU

nunaktrudeckrne Bo3mokHoctu UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHMM.




IIpumepHas paGouasi nporpamMma y4e0HOro Kypca «BeposiTHOCTb U CTATHCTHKA.
7-9 kJy1accnl
enn n3y4venust yaeGHOro Kypca

B coBpemenHOM 1H(poBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKHU 3PEHUS MPAKTUUYECKUX IMPUIOKEHMH, TaK U UX POJIM B 0Opa3oBaHuUH,
HEOOXOMMOM KaXJIOMy ueloBeKy. Bospacraer umcio mpodeccuii, mpu OBIAJEHUU KOTOPHIMU
TpebyeTcst xopolasi 0a30Basi HOArOTOBKA B 00JIaCTH BEPOSITHOCTU M CTaTUCTUKHU, TaKasl IOANOTOBKA
Ba)KHA JJI51 IPOJIOJKEHUST 00pa30BaHMs U ISl YCIIEITHON MPo(ecCHOHAIBHON Kaphephl.

Kaxxaplil 4esnoBek MOCTOSHHO IPUHUMAET PEIIEHUS HA OCHOBE MMEIOIIUXCS y HErO JTaHHBIX.
A 115 000CHOBAaHHOTO TPUHSTHS PELICHHUS B YCJIOBUSAX HEIOCTaTKa WM M30BITKAa MH(pOpMaIu
HEOO0XOAMMO B TOM 4YHCIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE U CTAaTHCTUYECKOE
MBILIUIEHUE.

HMIMeHHO 103TOMY OCTpO BCTaja HEOOXOAMMOCTb C(OPMHUPOBATH Yy OO0YyYaroLIUXCsS
(GYHKIMOHATBHYIO TPAMOTHOCTD, BKJIIOUYAIOIIYIO B CE0S1 B KAUeCTBE HEOTHEMIIEMOI COCTaBIISIONICH
YMEHHE BOCIPUHUMATh M KPUTUYECKU AHAIM3MPOBATH MH(GOPMAIMIO, TNPEACTaBIECHHYIO B
pa3nuyHbIX (opMax, TMOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEAIbHBIX IPOIECCOB U
3aBUCHUMOCTEM, MPOU3BOAUTH MPOCTEUIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHU
NpUHLMIIAMU cOopa, aHaJlu3a M NPEACTaBJICHUS JAHHBIX U3 Pa3IMYHbIX cep *KU3HU 00IecTBa U
rocyjaapcTBa InpuoOmaer oOydarolmmxcs K OOLIECTBEHHBIM HMHTepecaM. V3ydeHue OCHOB
KOMOWHATOPHUKH Pa3BUBACT HABBIKM OpraHH3allH mepedopa W MmoJcuéTa Yuciia BapuaHTOB, B TOM
qucie, B IPUKIAJHBIX 3a/lauax. 3HAKOMCTBO ¢ OCHOBAaMH T€OpUU I'padoB cOo3AaET MaTeMaTHUECKUIl
byHgamMenT ais GOPMHUPOBAHUS KOMIIETEHIIMH B 00J1aCTH HHGOOPMATHKH U IU(POBBIX TEXHOJIOTHA.
[ToMuMO 53TOro, NHpU H3YYEHUM CTATUCTUKM M BEPOATHOCTH OOOTalaroTcsl MpeACcTaBICHUs
y4aluxcsl O COBPEMEHHOM KapTUHE MUpa U METOaxX €ro Uccie10BaHusl, GOpMUpPYETCsl IOHUMAaHNE
POJIM CTAaTUCTUKM KaK MCTOYHMKA COLMAIBHO 3HAYMMOM MH(GOpMAalMU U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSATHOCTHOI'O MBILLUICHHUS.

B cooTrBercTBUM C JaHHBIMH LEISIMH B CTPYKType MpOrpamMMmbl y4yeOHOro Kypca
«BeposTHOCTP M CTAaTUCTHKA» OCHOBHOM IIKOJBI BBIJEJIEHBl CIEAYIOLIUE COJIEP/KATEIbHO-
MeTtonudeckue JUHUU: «lIpencraBieHne NaHHBIX M ONMCATENbHAsI CTATUCTUKA»; «BeposITHOCTBY;
«DIJIeMeHThl KOMOMHATOPUKIY, «BBeneHue B Teoputo rpadosy.

Copnepxanne nuHuu «lIpencraBineHne NaHHBIX M OINUCATENIbHAs CTATUCTUKA» CILYKHUT
OCHOBOI 11 (OpMHUPOBAHUS HABBIKOB pabOThl ¢ MHGpOpMalMel: OT YTEHHs W HMHTEpHpeTaliu
uHopMalny, NpeICTaBIeHHON B Ta0NIMIIaX, HA UarpaMMax U rpadukax 10 coopa, npeacTaBiIeHus
U aHajM3a JaHHBIX C MCIOJIb30BAaHUEM CTAaTHCTUYECKUX XapPaKTEPUCTUK CPEAHMX U pacCEHBaHMUSI.
Pabotast ¢ naHHBIMH, O0yYarOIUecs y4yaTcsl CYUTHIBATh U MHTEPIPETUPOBATH JTAaHHbBIEC, BBIIBUTATH,
apryMEeHTHUPOBAaTh W KPUTHKOBAaTh MPOCTEHIINE TUIOTE3bl, Pa3MBILUIATh HaJ (QaKkToOpaMmu,
BBI3BIBAIOIIMMHM W3MEHYMBOCTb, W OLEHUBaThb MX BIMSHHE Ha pPacCMaTpUBAEMbIE BEIUYHMHBI U
MIPOLIECCHI.

WHTYynTUBHOE  NpPEICTaBICHHE O  CIydyalHOM  M3MEHYMBOCTH,  HCCIIEJOBaHHE
3aKOHOMEPHOCTEH M TEHJECHUMHW CTAHOBUTCS MOTHBHUPYIOIIEW OCHOBOW [UIsi M3YYEHHs] TEOPHH
BEpPOATHOCTEN. bonbloe 3HaueHue 31ech MMEIOT MPAKTHUUYECKUE 3aJaHMsl, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIETISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJAUTCS KaK Mepa MpaBAonofo0us ciydaifHoro cooObitus. IIpu
M3Y4eHUH Kypca oOOydvarouigecsi 3HAKOMSTCS C MPOCTEHIIMMU METOJAaMU  BBIUHCIICHUS
BEPOATHOCTEW B CIy4alHBIX JKCIIEPUMEHTaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU HMCXOJlaMH,
BEPOATHOCTHBIMU 3aKOHaMHU, TO3BOJISIOIIMMHU CTaBUTh M peliaTh Oojiee CIOXKHbIE 3a1aun. B kypc
BXOJAT Ha4aJbHbIE IIPEJICTABICHUS O CIy4YallHbIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Taxoke B paMKax 3TOr0 Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYAIOLINXCSI ¢ MHOXKECTBAMHU
U OCHOBHBIMHM OIE€pallMsIMM HaJl MHOKECTBAMH, PACCMaTPHUBAIOTCS IPUMEPBl NMPUMEHEHMS IS
pelleHrs 3ajad, a TaKKe HCIOJIIb30BaHMSI B JPYTUX MaTeMaTH4YeCKUX KypcaX U y4eOHBIX
IIpEeaMETAX.

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe

B 7 - 9 kiaccax u3y4aercst Kypc «BeposiTHOCTb U CTaTUCTHUKA», B KOTOPBIM BXOJST pa3/iebl:
«IIpencraBienne JaHHBIX M ONMCATENIbHAs  CTAaTHCTUKA»;, «BeposTHOCTBY;  «OJIEeMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadosy.

Ha n3ydenue naHHoro kypca oTBoAuT 1 y4eOHBIN Yac B HEAETIO B TEUEHUE KaXK0T0 Toja



oOyuenwus, Bcero 102 yueOHBIX yaca.
Conep:xkanue y4eOHOro Kypca (mo rogam o0ydeHust)
7 kmacc
IIpencraBnenue JaHHBIX B BHJE TaOnML, Auarpamm, rpadukoB. 3amojHEHHE TaOJull, YTEHHE U
MOCTPOCHHE AMArpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHue rpadukoB peanbHBIX
nponeccoB. M3Bnedenne uHGopManuu U3 JuarpaMm M Tabiul, UCHOJIb30BAHNUE M MHTEPIIpETaLHs
JAHHBIX.
OmnwucarenpHas CTaTHCTHKA: cpenHee apudMeTHYecKoe, MeIHWaHa, pa3Max, HauOouspliee M
HauMEHblIee 3Ha4eHUs1 Habopa YMCIOBbIX JaHHBIX. [IpuMepsl ciyyailHONH NU3MEHUMBOCTH.
CnyuailHplli 3KCHEpUMEHT (ONIBIT) W ciydaiiHoe coOblTue. BepositHocTe M wactroTta. Posb
MaJIOBEPOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpupoje MW B oOuecTBe. MoHeTa U
urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH.
I'pad, BepmmHa, pedpo. Crenenp BepiinHbl. Yucio pédbep M cymMMmapHas CTENEHb BEpPILUH.
[pencraBnenune o cesizHoctu rpada. Lenu u nukiel. [Tyt B rpadax. O0xox rpada (3isiepoB myTs).
IIpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMolbko rpagos.
8 xiacc
IIpencraBnenue 1aHHBIX B BHJIE TAOJIUL, AUarpamm, rpaukoB. MHOXKECTBO, 3JIEMEHT MHOXECTBA,
noaAMHOXecTBo. Omnepanuu HajJ MHOXKECTBAMU: OOBEIUHEHHE, IE€PECEUCHHUE, JOMOIHEHHUE.
CBoiicTBa onepanuii Hal MHOKECTBAMU: IIEPEMECTUTENILHOE, COUETATENIbHOE, pacpeeanTeIbHOE,
BKJItOUeHus. Vcnonp3oBanue rpaduueckoro mpeicTaBliI€HUss MHOXKECTB JJIsl ONMMCAHUS PEAJTbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PEILICHUH 3aau.
W3mepenue paccenBaHus JaHHBIX. Jlucnepcus M cTaHAAPTHOE OTKJIOHEHHE YHMCIOBBIX HAOOPOB.
Jluarpamma pacceuBaHMsl.
DOnemeHTapHble COOBITUS ciydyailHOro ombiTa. CiyuaiiHble coObiTus. BeposiTHocTH COOBITHI.
OnbITEl ¢ PaBHOBO3MOKHBIMHU 3JIEMEHTApHBIMU COOBITUSAMH. CiydaiiHblii BbIOOp. CBsI3b MEXIY
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMH COOBITUSIMH B ITPUPO/IE, OOIIECTBE U HAYKE.
HepeBo. CBoiicTBa 1epeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BUCSYEH BEPIIMHBI, CBS3b
MEXIy YHUCIOM BepIIMH U yucioMm pédep. IlpaBmino ymHOXkeHus. PemieHue 3amad ¢ MOMOIIBIO
rpadoB. IlporuBomnonoxusie coObiTus. Juarpamma Oinepa. OObeAMHEHHE U TEepecedeHue
coObITuii. HecoBMecTHbIE coObITHS. DOpMyIia CIOKEHUS BEPOSITHOCTEH. Y CJIOBHAS BEPOSITHOCTD.
IIpaBuno ymHoxenus. HesaBucumsble coObitus. IlpeacraBieHue skcnepuMeHTa B BHJIE JIEpeBa.
Pemrenne 3amad Ha HaxOXKJIEHUE BEPOSTHOCTEW C IOMOIIBIO JEpEBa CIYYaHOI'O JKCIEPHUMEHTA,
auarpaMm Jiepa.
9 xmacc
IIpencraBneHue AaHHBIX B BUJE TaOIUL], UarpaMm, rpadukoB, MHTEpIIpeTalus JaHHbIX. YTeHue u
MIOCTPOEHUE TAOIUL, TUarpamMm, rpaguKoB MO PeaTbHBIM JaHHBIM.
[lepecranoBku u axktopuan. Couetanust U yucino coderanuit. Tpeyronpauk [lackans. Pemenue
3aJ1a4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.
I'eomeTpuueckast BepoaTHOCTb. CilydaliHbIi BHIOOP TOUKHU U3 (GUTYpPHI Ha IIJIOCKOCTH, U3 OTPE3Ka U
U3 IyTH OKPY>KHOCTH.
Hcneiranne. Yenex m Heymauya. Cepus ucnblTaHuil 10 nepBoro ycnexa. Cepust HCIBITaHUN
bepnymnu. BepositHocTH coObITHI B cepuu ucnibiTaHui bephyiu.
CrnyuaiiHas BeJIMYMHA U paCIpeeIeHNE BEPOSTHOCTEN. MaTeMaTnyeckoe OKUAaHUe U AUCTIEPCHSL.
[Ipumepsl MaTeMaTUYECKOTO OKUIAHHUS KaK TEOPETUYECKOTO CPETHEro 3HAu€HUs BEJTUYMHBI.
MatemaTnueckoe 0XKUIaHNuE U IUCIIEPCHSI CITy4allHOW BETMYHHBI
«UHUCIIO YCIIEXOB B CEPUHU UCIIBITAHUN bepHym».
[lonatue o 3akoHe OoJbIIuX uucen. M3MepeHue BEpoOSTHOCTEH € MOMOINBIO 4acToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIITNX YHCEN B TIPUPOJIEC U OOIIECTBE.
IInanupyemMble npeaMeTHbIe pe3yJbTaThbl 0CBOCHHS IPUMEPHOil pado4yeil MporpaMmMsel Kypca
(o roxam ooy4eHus)

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTaTUCTHKa» B 7-9 Kitaccax
XapaKTEepU3YIOTCS CAEAYIOIMMU YMEHUSIMHU.
7 xacc

Yurath MHQOpPMaALUIO, NPEACTABICHHYI0 B TabiuIax, Ha Juarpammax; IpeICTaBIIsATh
JaHHBIE B BHUJAE TaONUI], CTPOUTH AUArpaMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) WM KPYTOBBHIE) IO
MacCUBaM 3HAYCHUM.



OnuceiBaTh ¥ HHTEPIPETHUPOBATH peallbHbIE YHCIOBBIE JaHHbIE, MPEICTABICHHbIC B
Ta0auIaxX, Ha qUarpaMMax, rpadukax.

Wcnonb30BaTh [UIs ONUCAHMUSA JAHHBIX CTAaTUCTHYECKHE XapaKTEPHCTUKU: CpE/IHee
apudmernyeckoe, MeraHa, HauOOJIbIlIee U HAUMEHbIIIee 3HAYEeHUs, pa3Max.

HmeTs mpeacraBieHHE O CIy4allHOM M3MEHYMBOCTH Ha MpUMeEpax LeH, (pu3ndeckux
BEJIMYMH, aHTPOIIOMETPUUECKHUX JAaHHBIX; UMETh IPEICTABICHNUE O CTATUCTHUECKON yCTONYHUBOCTH.
8 KJacc

W3Bnekats u mpeoOpa3oBbIBaTh HHGOPMALIMIO, TPEICTABICHHYIO B BUJIE TaOIHI], TUarpamm,
rpaduKOB; MPEICTABIIAT NaHHBIC B BUJIE TaOIUI], THArpaMm, rpaukoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MOKA3aTeNel: CpelHUX 3HAUCHUN U Mep
pacceuBanus (pa3max, JUCIEPCHs U CTaHJIAPTHOE OTKJIOHEHHUE).

HaxoauTb 4acTOThI YUCIOBBIX 3HAYEHHUH U YAaCTOTHI COOBITHI, B TOM YHUCIIE 110 pe3yjIbTaTaM
M3MEpEHUI U HAOJIIOICHU Y.

HaxoauTb BepOATHOCTH CIy4allHbIX COOBITHI B OIBITAaX, 3HAasi BEPOATHOCTH AJIEMEHTaPHBIX
COOBITHIA, B TOM YHCIIE B ONBITAXC PABHOBO3MOKHBIMH HJIEMEHTAPHBIMH COOBITHUSMHU.

Hcnonb3oBaTe TpaduuecKkue MOJENTU: ACPEBO CIY4alHOTO SKCIEPUMEHTa, IHarpaMMbl
Diinepa, yncioBas mpsmasi.

OnepupoBaTh TOHATHUSAMH: MHOXECTBO, MOJMHOXECTBO;, BBINOJHATh OMNEpaAlld Hal
MHOXKECTBaMHU: OOBEAMHEHUE, TepecedyeHue, IOIMOJHEHUE; MEPEeYUCHIATh AJIEMEHThl MHOXECTB;
MPUMEHSTH CBOIICTBa MHOYKECTB.

Hcnons3oBaTh rpaduueckoe MNpEACTaBICHUE MHOXKECTB U CBS3€M MEXIy HUMHU JUIs
OTIMCAHMS MTPOIECCOB U SBJICHU, B TOM YHCJIE TP PEIICHUH 33724 U3 APYTUX y4EOHBIX IPEAMETOB
U KypCOB.

9 kiacc

W3Bnekars U mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B PA3TUYHBIX HCTOUHUKAX
B BHJIE Ta0JIUII, TUarpaMm, rpauKoB; MPEACTaBIATh JAHHBIC B BUJIE TAOIUII, AHArpaMM, TpaHKoB.

Pemarp 3amaun opraHM30BaHHBIM NEpeOOPOM BAPUAHTOB, a TAKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPABUIJI U METOJIOB.

Hcnonb30BaTh onucarelbHble XapaKTEePUCTUKU JJISi MACCHUBOB YHCIIOBBIX JaHHBIX, B TOM
qlClie CPEJHUE 3HAUEHUS U MEPbI pacCEUBaHUS.

HaxonuTh 4acTOThI 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE MOJIB3YSICh Pe3yIbTaTaMH
MIPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUM.

HaxonuTh BEepOSTHOCTH CITy4allHBIX COOBITUN B M3YYE€HHBIX OIBITaX, B TOM YHCIIE B OMBITaX
C PaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH, B CEPHX UCTIBITAHUH JI0 TIEPBOTO yCIIeXa, B
cepusX UCNbITaHuN bepHyIu.

NmeTs mpeAcTaBiIeHHE O CIyYailHON BETMYMHE U O PACIPEACICHUN BEPOSITHOCTEM.

Hmeth mpezcTaBieHue O 3aKOHE OONBLIMX YUCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4aiiHON U3MEHYHMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE.



TeMaTnuyeckoe MJIAHUPOBaHUE YUeOHOr0 Kypca (1o rogam o0ydeHus )
7 kaacc (He MeHee 34 1)

Pa3zne (Tembl) Coaep:xkanue Buabl n1esiTeJIbHOCTH 00yUYaIOIINXCH JJIeKTPOHHbIE
(4mcJi0 yacoB) (uudposbie
o0pa3oBaTe/IbHbIE
pecypchl)
[Ipencrabnenue [IpencraBieHue JaHHBIX B TAOIHIIAX. OcBauBaTh cr10COOBI IPEICTaBICHUS CTaTUCTUYeCKUX JaHHbIX U |SIKnace,
TaHHBIX [IpakTHueckye BEIYMCIEHUS 110 TAOIUYHBIM YHCIIOBBIX MAaCCHBOB C MTOMOIIBIO TAOJIHII U AUATPaAMM C POIII,
(7 9) naHHbIM. VI3BIIeUeHNE U MHTEPIIPETALUS HCMOJIb30BAHUEM AKTYaJIbHBIX U BaXKHBIX JIAHHBIX OINOP,
TaOIMUHBIX JaHHbIX. [IpakTuyeckas padora (memorpacduieckue JaHHbIE, TPOU3BOACTBO MpOMBILIUICHHOM U (InternetUrok.ru,
«Tabnuupy. ['padudeckoe npeacraBieHue CEJIbCKOXO03SUCTBEHHOU MPOAYKIIMH, OOIIECTBEHHBIE U Problems.ru
TaHHBIX B BHJIE KPYTOBBIX, CTOJIONKOBBIX [IPUPO/IHBIE SIBJICHUSA).
(cronbuareix) auarpamm. Ytenue u noctpoenue (M3yuaTh MeTOAbl pabOTHI C TAOMMYHBIMU U TpadhUIeCKUMHI
muarpamm. [Ipumeps! nemorpaduyeckux MPEICTaBICHUSMH TaHHBIX C TOMOIIBIO I (PPOBBIX PECYPCOB B
nuarpamm. [Ipaktuueckas padora «/{uarpaMmel»  [X0Jie MPAKTUYECKUX paboT
OnucarenbHa s Uucnossie HaOopsl. Cpennee apudmernyeckoe.  |OcBauBaTh MOHATHUS: YUCIOBOM Ha0Op, Mepa EHTpaIbHOU SKnacc,
craructuka (8u)  [Meauana yuciioBoro Habopa. Y CTOHYHBOCTD TEHJICHIIMU (Mepa IIEHTpa), B TOM YUCJIE CpeHee POIII,
MeIUaHBbl. apupMeTHYeCKoe, MeIHaHa. DIOP,
[IpakTuueckas padbora «CpeqHue 3HaUCHU». OnuceIBaTh CTATUCTUYECKUE JJAHHBIE C TOMOILBIO CPETHETO InternetUrok.ru,
HauOonbiiee 1 HauMeHbllIee 3HaYEHUS YHCIOBOTO [apu(METUYECKOro U MeiMaHbl. Pemate 3a1a4m. Problems.ru
Habopa. W3yuarh cBOICTBA CPEIHUX, B TOM YHCIIE C TOMOIIbIO IIU(PPOBBIX
Pazmax pecypcoB, B X0Jie TPAKTUYECKUX PadoT.
OcBauBaTh NOHATHUS: HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAUYCHUS
YHMCIIOBOTO MAacCUBa, pa3Max.
Pemiate 3aaun Ha BEIOOP crioco0a onucaHus JaHHBIX B
COOTBETCTBUH C IPUPOJOH JAHHBIX U LEJSIMHU UCCIIEIOBAHMS
Crnyuaiinas CrnyyaitHast u”3BMeHYMBOCTD (puMepbl). Yactota  |[OcBauBaTh MOHATHUS: YaCTOTA 3HAYEHUI B MacCUBE JaHHBIX, AKnacce,
N3MEHYUBOCTD 3HAa4eHUI B MacCUBE JaHHbBIX. | pynmupoBka. rpyNIUPOBKA JAHHBIX, THCTOTPaMMa. POII,
(6 9) ['crorpammel. Ctpouth U aHATM3UPOBATh TUCTOIPAMMBI, T01I0UPAThH OLHOP,
[IpakTuyeckas padbota «Ciaydaiinas MOJIXOASIINH mar rpynnupoBku. OcBauBaTh rpapuueckue InternetUrok.ru,
M3MEHYHBOCTb) [pe/ICTaBICHUS Pa3HbIX BUOB CIy4ailHOI H3MEHYMBOCTH, B ToM [Problems.ru
qrcIie ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0/1€ MPAKTUYECKON
paboTHI
Beenenue B reopuro ['pad, Bepuinna, pedpo. OcBauBatb noHATHS: Tpad, BepinHa rpada, pedpo rpada, AKnacc,
rpa¢oB [IpencraBnenue 3a1a4u ¢ MOMOILBIO Tpada. CTeNeHb (BaJICHTHOCTh BEPUINHBI), LIETIb U ITUKI. POIL,
(44) CreneHb (BaJeHTHOCTh) BepuIMHbL. Yucio pédep u (OcBauBaTh MOHATHUSA: yTh B rpade, siiepoB myTh, 00xoj rpada, [OIIUOP,

CyMMapHasd CTCIICHb BCPIINH. Hel’[b " ITUKII. HyTL

OpUEHTHPOBaHHBIN Tpad. PemaTe 3a1aum Ha TOUCK CyMMBI

InternetUrok.ru,




B rpade. [IpeacraBinenue o cBA3HOCTH Tpada. cTeneHel BepluH rpada, Ha mouck o0xozaa rpada, Ha IOUCK Problems.ru
O0xox rpada (sinepos nyth). [IpencraBinenue 00 |MyTeil B OpUEHTUPOBAHHBIX Irpadax.
OPHEHTUPOBAHHBIX Ipadax OcBauBath crocoObl PeICTaBICHH 3a]jad U3 Kypca ainreopsl,
rEOMETPUH, TEOPUU BEPOSTHOCTEH, IPYrUX MPEIMETOB C
[OMOILBIO I'padoB (KapThl, CXEMBI, JIEKTPUUYECKUE LIETIH,
(yHKIIMOHATILHBIE COOTBETCTBHSA) HA IPUMEPAX
BeposTHOCTB 1 Ciy4aliHBIN OTIBIT U CITy4YaitHOe COOBITHE. OcBauBath MOHATHS: CIIy4aiiHBIN OMBIT U CiTydaiiHoe cobbiTe,  [SIKiacc,
4acToTa BeposiTHOCTB M yacToTa coObITHS. Poib MaJIOBEPOSITHOE U IIPAKTUYECKU JOCTOBEPHOE COOBITHE. POIII,
CIIy4aifHOT O MaJIOBEPOSATHBIX U IPAKTUYECKU JOCTOBEPHBIX M3y4aTh 3HAaUMMOCTb MaJIOBEPOSITHBIX COOBITUI B IPUPOJE U OLHOP,
COOBITHSA coOBITHH B TIpUPO/IE U B oO1ecTBe. MoHETa 1 o0I1IecTBE Ha BaXKHBIX IpUMEpax (aBapuu, HecyacTHbIe ciaydan, (InternetUrok.ru,
(4 9) UIPAJIbHASI KOCTh B TEOPUU BEPOSITHOCTEH. 3alUTa IePCOHANBHON HH(pOpMAIINH, TTepeiadya JAHHBIX ). Problems.ru
[IpakTueckas padota «HacTora BelageHus M3ydaTh poib KIACCUUYECKHUX BEPOATHOCTHBIX MOIENeH (MOHeTa,
opJia» urpajibHasi KOCTb) B TEOPHH BEPOSITHOCTEH.
HaGmtonate ¥ U3y4aTh 4acTOTy COOBITUH B IPOCTHIX
HKCIEPUMEHTAaX, B TOM YHCIIE C TOMOIIBIO H(POBBIX PECypCOB,
B XOJI€ IPAKTUYECKON paboThI
O0o01enue, [IpencraBnenue nanupix. OnucarenbHas [10BTOpATH N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUM. AKnacc,
KOHTPOJIb CTAaTUCTHKA. Pemrate 3a1a4n Ha IPEICTABICHUE U OIIMCAHNE JAHHBIX C POIII,
(59 BeposTHOCTB Ci1y4aifHOTo COOBITHS [MOMOILBIO U3YYEHHBIX XapakTepucTHK. OOCy)aaTh NpUMepsb OLHOP,
CIIy4alHbIX COOBITHI, MaJTOBEPOATHBIX U IPAKTUUYECKU InternetUrok.ru,
JOCTOBEPHBIX CIyYaillHBIX COOBITHIA, UX POJIU B IIPpUpO/IE 1 sxku3HH [Problems.ru
YyeJI0BeKa
8 kyacc (He meHee 34 )
Pasnen (Tembl) OcHoBHOE conepxxaHue Buabl 1esiTeJIbHOCTH 00yUYaIOIIUXCHA DJIEeKTPOHHBbIE
(4McJ10 YacoB) (uudposbie
o0pa3oBarte/ibHbIE
pecypchbl)
[ToBrOpenue kypca |lIpencraBiieHre JaHHBIX. [I0BTOPSATH N3Y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHHM. SKacce,
7 knacca (4 4) OnucarenbHas ctatuctuka. CiyyaiiHas Pemath 3a1auu Ha IPEACTABICHUE U ONIMCAHNUE JAHHBIX C PO,
N3MEHYNBOCTh. CpeHIe YHCIOBOro Habopa. [MOMOIIIBIO M3YUYECHHBIX XapaKTEPUCTHUK. Pemars 3a1aun Ha DINOP,
Cry4aiiable cOOBITHS. BEpOATHOCTH M 4aCTOTBL.  [PENICTABICHUE IPYIITMPOBAHHBIX JaHHBIX U OIMCAHUE InternetUrok.ru,
Knaccuyeckre MoJielin TEOPUN BEPOSITHOCTEH: CITy4aitHON M3MEHUYUBOCTH. Problems.ru

MOHCTA 1 UrpajlbHas KOCTb

Pemath 3a1auu Ha OnpeIeNieHne YaCTOThHI Cy4ailHbIX COOBITHI,
00CyXIeHIE TPUMEPOB CITyUYalHBIX COOBITHI, MAJTOBEPOSTHBIX U
MPAKTUYECKH TOCTOBEPHBIX CIYyYalHBIX COOBITUH, UX POJIU B
MIPUPOJE U KU3HU YEIIOBEKA




OnwucarenbHas OTtxnoHeHus. Jlucnepcust 4McIoBoro Habopa. OcBauBaTh NOHATHA: JUCIEPCUS U CTaHJApTHOE OTKIoHeHue,  |AKiacc,
CTaTUCTHKA CraniapTHOE OTKJIOHEHHE YMCI0BOro Habopa. HCII0JIb30BATh 3TH XapaKTEPUCTUKH JJIs onncanus paccensanus (POILI,
PaccenBanue /InarpaMMbl pacCEMBaHUs JTaHHBIX. OIOP,
JAHHBIX BeiBurats runoressl 00 OTCYTCTBUU WU HAJTMYUM CBSI3U 110 InternetUrok.ru,
(49) rarpaMMaM pacceMBaHUsL. Problems.ru
CrpouTb n1uarpaMMbl pacCEMBAaHMs [0 UMEIOIUMCS JaHHBIM, B
TOM YHCJIE C TIOMOIIIbIO KOMIIBIOTEPA
MHoKecTBa MHOXECTBO, NOJIMHOKECTBO. Oniepainu Hal OcBauBaTh NOHITHS: MHOXKECTBO, JIEMEHT MHOKECTBA, SIKnacc,
(4 9) MHOXECTBAMU: OOBEIUHEHHUE, TepeceUcHueE, OJIMHOYKECTBO. POIII,
JIOIIOJIHEHHE. BBINONMHATE ONepanuy HaJl MHOKECTBAaMU: 00beIMHEHHE, OIOP,
CBolicTBa onepanuii HaJl MHOKECTBAMU: repeceueHue, AonojHenue. Mcnonp3oBaTh CBOMCTBA: InternetUrok.ru,
[IEPEMECTUTENIBHOE, COUETATENbHOE, [IEPEMECTUTENBHOE, COUETATENbHOE, PACIIPEIEIUTEIBHOE, Problems.ru
pacnpenenInTeNbHOE, BKIOYCHHUS. BKJIFOUEHHUS. Mcronp30BaTh rpadueckoe npeicTaBlIeHue
['paduueckoe mpercTaBieHE MHOXKECTB MHO>KECTB IIPU ONHMCAHUU PEaTbHBIX IIPOLIECCOB U SIBJICHUM, IpU
peleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYPCOB
BepositHOCTB JJIeMEHTapHbIE OcBauBaTh NOHATUS: 3JIEMEHTapHOE COOBITHE, CITy4aliHOE AKnace,
CIIy4aifHOT O coObITus. CiryyaiiHble COOBITHS. COOBITHE KaK COBOKYITHOCTh OJIarONpUSITCTBYIOLINX POILL,
COOBITHUS biaronpusiTCTBYIOLINE 3JIEMEHTAPHBIE COOBITHSA.  [3JIEMEHTAPHBIX COOBITHIH, PABHOBO3MOYKHBIC DJIEMEHTAPHBIC DIHOP,
(6 9) BepositHOCTH cOOBITUIH. ONBITHI € COOBITHSI. InternetUrok.ru,
[PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITUAMU. |Pernarh 3a71a4 Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHIH 11O Problems.ru
Crny4aiiHblii BEIOOP. BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUH CIIy4aiiHOT'O OIIbITA.
[IpakTuyeckas pabora «OMnbITHI € Perrate 3a1a4n Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITHI B
PaBHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITHSIMU [OITBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH, B
TOM YHMCJIE C TIOMOIIBIO KOMITBIOTEPA.
[IpoBOANTH U M3Y4aTh OMBITHI C PABHOBO3MOKHBIMU
HJIEMEHTAPHBIMH COOBITHUSAMHU (C MCIIOJIb30BAaHUEM MOHET,
UrpajbHBIX KOCTEH, IPYTHX MOJIENEN) B X0/1€ MPaKTUYECKON
paboThI
Bgenenue B reopuro|/lepeBo. CBoicTBa JepeBa: eAMHCTBEHHOCTh yTH, {OCBauBaTh MOHATHA: 1EPEBO Kak rpad 6e3 1ukia, BUcsyas SKacce,
rpagoB CyIIECTBOBaHME BUCSIUEH BEpIINHBI, CBSA3b MEXK/Y [BEpIIMHA (JIMCT), BETBb JiepeBa, MyTh B JiepeBe, AuaMeTp aepesa. [POLLI,
(4 9) YHMCIIOM BepUINH U yuciioM p&dep. [IpaBuio M3yuaTh CBOMCTBA JiepeBa: CyllecTBOBaHuE Bucader BepmnHbl, [OLIOP,
YMHOXKEHUS €IMHCTBEHHOCTH ITyTH MEXIy ABYMsI BEpLIMHAMH, CBsi3b Mexy |InternetUrok.ru,
YHCIIOM BEPIIMH U YUCIIOM pEDeED. Problems.ru

Pemath 3a1a4n Ha MOUCK ¥ TIEPEYUCIICHUE TTYTeH B IepeBe,
oTpe/ieJICHUE YHClia BEPIINH WK péOep B iepeBe, 00X01
OMHAPHOTO JIepeBa, B TOM YHUCIIE C MPUMEHEHUEM TpaBUiia

YMHOXKCHUA




Crny4daiinbie [IpoTuBononoxxHoe coobiTue. unarpamma Ditnepa. |(OcBauBaTh MOHATHS: B3aUMHO MTPOTUBOTIONOKHBIE COOBITHS, AKnacc,
coObITHS (8 u) OObenuHEeHNE U NepeceyeHne CoObITHI. OTIepallK HaJl COOBITUAMH, OOBETUHEHHUE U TIEpEeCceUCHUE POIII,
HecoBmecTtHble coObiTHs. DopMyIia crokeHus coOwITHIA, TUarpamma Ditnepa (Diinepa Benna), coemectasie u  |OLMOP,
BeposiTHOCTEH. [IpaBuiio yMHOKEHUS HECOBMECTHBIC COOBITHSI. InternetUrok.ru,
BEPOSTHOCTEH. M3y4yath TEOpEeMbI O BEPOSTHOCTH 00BEIMHEHHSI IBYX coObITHI  [Problems.ru
Y ciioBHast BepossTHOCTh. HezaBucumblie coObITHA.  |(POPMYIIBI CII0KEHUS BEPOSTHOCTEH).
[IpencraBieHue CirydaiiHOTO SKCIIEPUMEHTA B BUJ¢ |Pemarh 3a/1a4u, B TOM YUCII€ TEKCTOBBIC 33/]a4H Ha
nepesa orpezieNieHUuE BEpOSTHOCTEH 00beIMHEHUS U IepeceueHus
COOBITHI TOMOIIBIO YHCIIOBOH MPsMOH, TuarpamMm Ditepa,
(hopMyIibI crokeHus: BepoaTHOCTe. OcBanBaTh MOHATHUS:
[IPaBWJIO YMHOKEHUS BEPOSITHOCTEH, yCII0BHASI BEPOATHOCTb,
HE3aBHCHUMBIE COOBITHUS AEPEBO CIyYaHHOTO OIBITA.
M3yuaTh cBO¥CTBA (ONpeIeeH s ) HE3aBUCHMBIX COOBITHH.
Pemath 3a1aun Ha onpe/esieHre U UCTIOIb30BaHHE
HE3aBHUCHUMBIX COOBITHIA.
Pemath 3a/1a41 Ha MOMCK BEPOSTHOCTEH, B TOM YHCIIE YCIOBHBIX,
C MCIIOJIb30BAaHUEM JIEPEBA CIy4ailHOro ONbITa
O6o0611enue, [IpencraBieHye JaHHBIX. [ToBTOPSATH U3yUYEHHOE U BHICTPAUBATh AKacc,
KOHTPOJIb OnucarenpHas ctatucTuka. ['padpl. BeposTHOCTB |cucTemy 3HaHUM. POII,
(49) CJIy4aifHOro coOBITUS. DJIeMEHThl KOMOMHATOPUKH [PemaTh 3a/1auu Ha MPEJICTaBICHUE U OMTMCAHUE JIAHHBIX C OILMOP,
[MOMOIIIBIO0 U3YYEHHBIX XapaKTepUCTHUK. Pemarte 3aqaun ¢ InternetUrok.ru,
pUMEHEeHHEM TpadoB. Problems.ru

Pemath 3a1auu Ha HaXOXKJAEHHE BEPOSITHOCTH CITy4altHOTO
COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHIA, B TOM
YICJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSAMM.

Pemath 3a1a4 Ha HAXOXKJEHUE BEPOATHOCTEW O0BEAUHEHUS 1
repeceueHus: COObITUM, B TOM YHCIIE HE3aBUCUMBIX, C
MCII0JIb30BaHNEM I'pauiyecKuX MpeICcTaBICHU U JepeBa
CIIy4aliHOTO OIIBITA.

Pematsb 3a1aun Ha epedrcieHre KOMOMHaIMH (Jurcna
[IEPECTaHOBOK, YMCJIa COUETaHUI), HA HAX0XKJIEHUE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
4lCJIE C UCIIOJIb30BaHUEM TpeyronbHuKa Ilackais




9 kaacc (He meHee 34 )

Pa3zne (Tembl) Conep:xanne Buabl n1esiTeJIbHOCTH 00yYAIOIINXCH JJIeKTPOHHbIE
(4HCI10 YaCcOoB) (uudposbie
o0pa3oBartejibHbIE
pecypcbl)
[ToBTOpenue kypca |[IpeacraBieHue 1aHHbIX. [TOBTOpSTH U3y4EHHOE U BBICTPAUBATH SAKacce,
8 kiacca (4 u) OnucarenpHas craTucThka. Onepanny Haj CUCTEMY 3HaHUHU. POILI,
COOBITHSIMH. Pemath 3a1aun Ha IpeACTaBICHUE U ONKMCAaHUE JTAHHBIX. OIOP,
HeszaBucuMocTh COOBITHI Perrats 3a1aun Ha HAXOXKIACHUE BEPOSATHOCTEH oObeuHeHus 1 |InternetUrok.ru,
repeceyeHus: COOBITUM, B TOM YKCJIe HE3aBUCUMBIX, C Problems.ru
WCIIOJIb30BaHNEM Ipah)UIECKHUX MPEACTABICHUH U JAepeBa
CJIy4allHOT'O OIIbITA.
Pematsb 3a1aun Ha nepevncieHne KOMOMHaIMM (ducia
[epecTaHOBOK, YMCIIa COUETAaHUI ), HA HAX0XKJICHUE
BEPOSATHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHUCJIE C UCIIOIb30BAHUEM TpeyronbHuka [lackans
DneMeHTbI KoMOnHaTopHOE MPaBUIIO YMHOKEHHUS. OcBauBaTh NOHATHSA: KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS, AKnacc,
KOMOMHATOPHUKHU [TepecTaHOBKH. YIIOPSI0YCHHAS [1apa, TPOWKa 0OBbEKTOB, IEPECTAHOBKA, POII,
(4 9) ®akropuan. CoueTaHus U YUCIO COUECTAHUM. (dakTopuan yucnia, coueTanue, Yucio couetanui, tpeyronbauk  |[OLUOP,
Tpeyronbuuk [1ackans. [lpaktuueckas padora [Tackas. InternetUrok.ru,
«BblunciieHHnEe BEpOSTHOCTEH UCIOIb30BaHHEeM  (PeriaTh 3aaun Ha epeyrciIeHe YIopsI0YeHHbIX map, Tpoek,  [Problems.ru
KOMOMHATOPHBIX (YHKIIMH 3JIEKTPOHHBIX TAOIHID) [IEpEeUYHCIIEHUE IEPECTAHOBOK U COUETaHU 3JIEMEHTOB
pa3IMYHBIX MHOXKECTB.
Pemath 3a1aun Ha IPUMEHEHME YKCIIa COYETaHUN B anredpe
(cokpaménHoe yMHOKeHUe, OuHOM HproToHa). Pemiats,
[IPUMEHsIS] KOMOWHATOPUKY, 3a/1a4l Ha BHIYUCIICHUE
BEPOSATHOCTEH, B TOM YHCJIE€ C TOMOILBIO 3JIEKTPOHHBIX TaOJIHUIL B
XO0JIe MPAKTUYECKOH pabOoThI
['eomerpruueckas  |['eomeTpuueckas BEpOSTHOCTD. OcBauBaTh NOHATHE TEOMETPUUYECKON BEPOSITHOCTH. PemaTth SKnacc,
BEPOSTHOCTD CrnyyaitHblil BEIOOP TOUKH U3 (PUTYPHI HA 3a/1auM Ha HaX0KJICHHE BEPOSITHOCTEH B OMBITAX, peAcTaBuMbIX |POIII,
(49) [IJIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPYKHOCTH KaK BBIOOp TOYEK M3 MHOTOYTOJIbHUKA, Kpyra, oTpe3ka wiu ayru |[GLIUOP,
OKPY’KHOCTH, YACIIOBOTO IPOMEKYTKA InternetUrok.ru,
VcnbiTanust VcnbiTanue. ¥Ycnex u Heynaua. Cepust ucnbsitanuii [(OcBanBaTh MOHATHS: CIBITAHKUE, JIEMEHTapHOE COOBITHE B AKnace,
bepnysu (6 1) 1o nepsoro ycnexa. Mcnsitanusa beprymm. WcIbITaHnU (yCIeX U Heylaua), Cepysi UCIIBITaHui, HacTymieHue |[POIL,
BeposiTHOCTH COOBITHI B CEpUU NCTIBITAHUN MepBOTo ycrexa (Heyaaun), cepus ucnblTanuii bepuymmu. OIHMOP,
beprymm. PeraTh 3a1a4un Ha HaXOXKICHUE BEPOSITHOCTEN coObITHIT B cepun |InternetUrok.ru,
[Tpaktnueckas padora «Vcnbitanus bepHymy  |[ucnsiTaHuil 10 IEPBOTO ycrexa, B TOM YUCIie ¢ TpuMeHeHneM  [Problems.ru




(bOopMyIIBI CYMMBI T€OMETPUIECKOM MPOTPECCHH.

Perrats 3a1a4n Ha HAXOKAEHUE BEPOSITHOCTEH 2JIEMEHTAPHBIX
COOBITUI B c€pUU UCTIBITaHUN bepHymin, Ha HaxOXKAeHHE
BEPOSITHOCTH OIIPENIETIEHHOIO YHCIIa YCIIEXOB B CEPUU
ucnbiTaHui bepaymm. M3yuaTs B X0/1e MpakTHYECKOW padOTHI, B
TOM YHCJIE C TTOMOLIBIO HU(POBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEpUM UCTIbITAaHUI bepHyiu

Cny4aiinas
BenmunHa (6 1)

Cityyaiinasi BeJIMUMHA U pacpeielICHUE
BEPOATHOCTEM.

MaTemMaTuuecKkoe 0KHIaHue U IUCIEPCUs
CIIy4anHOU Benu4uHbL. [Iprumepsl
MaTEMaTHYECKOT0 03KHMJIaHUs KaK TEOPETHUYECKOT0
CPEIHET0 3HAYECHUS BETUUYHUHBI.

[TonsiTre o 3akoHe Oonbiux uncen. M3mepenue
BEPOSTHOCTEN C MOMOUIBIO YACTOT.

[IpuMmeHeHne 3akoHa OONBIINX YHCEIl

OcBOUTH MOHATHUS: ClTy4aliHasi BEJIMYMHA, 3HAYCHHUE CITy4YalHOU
BEJIMYUHBI, pACIIPE/ICIICHUE BEPOSTHOCTEM.

W3y4ath 1 00Cyx1aTh MPUMEPbI AUCKPETHBIX U HETIPEPHIBHBIX
CIIy4alHbIX BEJIMYUH (POCT, BEC YEJIO BEKA, YUCICHHOCTh
HaCEJICHUs, APYrue N3MEHYNBBIEC BEJIMYHHBI,
paccMaTpUBABIIUECS B KypCE CTATUCTUKH), MOJEITBHBIX
CIIy4aifHbIX BETUYMH, CBS3aHHBIX CO CITy4YallHBIMU OTBITAMU
(6pocaHne MOHETBI, HTPATLHOMN KOCTH, CO CITYYaiiHBIM BBIOOPOM
W T. 10.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE OXKUJAHUE CITydaltHOM
BEJTMYHHBI KaK TEOPETUUYECKOE CpeHee 3HAUCHHE, TUCTICPCHS
CIIy4aiiHOM BEJTMYMHBI KaK aHAJIOT JUCIIEPCUH YHUCIOBOTO
HaOopa.

Pemiate 3a1aun Ha BEIYMCIIEHUE MATEMATHUYECKOTO OKUIaHUS U
MUCTIEPCUU TUCKPETHOM CITyYaifHON BETHUYMHBI 110 33IaHHOMY
pacrpeiesIeHrI0, B TOM YHUCJIE 3aja4, CBSI3aHHBIX CO
CTpaxOBaHHUEM U JIOTEPESIMHU.

3HAKOMUTHCS C MAaTEMATHYECKUE OXKUTAHUEM U TUCTIepCUei
HEKOTOPBIX PACTIPEECICHHI, B TOM YUCIE paclpeaesieHUs
CIIy4aiiHOM BETMYUHBI

«YUCIIO YCIIEXOBY» B cepuu ucnbiTanuii bepuymnu. M3yuaTtsh
JaCTOTY COOBITHSI B TIOBTOPSIFOLTUXCS CITYYaMHBIX OMBITaX KaK
CIIy4aifHyIO BEHUUHY.

3HAKOMHUTBHCS ¢ 3aKOHOM 001X yucen (B hopme bepuymm):
Mpy OOJIBIIIOM YHCIIE OTBITOB YaCTOTa COOBITHS OJIM3KA K €r0
BEPOSITHOCTH.

Pemiate 3a1aun Ha U3MEPEHNUE BEPOSTHOCTEN C MOMOIIBIO
gacToT. OOCYXIaTh POJIb 3aKOHA OOJIBIIMX YUCEN B
000CHOBAaHUHU YaCTOTHOTO METO/Ia U3MEPEHUS BEPOSTHOCTEH.
OO6cyxaaTh 3aKOH OOJIBIINX YUCEN KaK MPOSBIICHUE

CTaTUCTUYECKOMU YCTOﬁqHBOCTH B UIBMCHYMBBLIX ABJICHUAX, POJIb

SKacc,

POIIL,
OIHOP,
InternetUrok.ru,
Problems.ru




3aKOHA OOJIBIINX YKCEN B IPUPOJIE U B )KU3HU YETIOBEKA
O06006mienue, [IpencraBneHue TaHHBIX. [TOBTOpSTH M3YYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM. AKnacce,
KOHTPOJIb (10 1) OnucatenpHas cCTaTUCTUKA. BepoaTHOCTh Pemate 3a1aun Ha IpeACTaBICHUE U ONMCAHUE JJAHHBIX. POIII,
CIly4aifHOrO COOBITHS. DIIeMEHTHl KOMOMHATOPHKH. [PemaTh 3a1a4i Ha HaXO0KICHHE BEPOSTHOCTEH coObITHIA, B ToM |DIIUOP,
CiydaiiHble BEIMYMHBI U paclpeiesCHUs YUCJIE B OIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTaAPHBIMHU InternetUrok.ru,
COOBITUSIMH, BEPOSITHOCTEH O0BEAMHEHUS U TIEPECCUCHUS Problems.ru
COOBITHIA, BEIYUCIIATH BEPOSTHOCTH B OMBITAX C CEPUIMU
CIIy4alHBIX UCTILITAHUI

[Ipu pazpaborke pabouell MmporpamMmbl B TEMaTHYECKOM IUIAHMPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOKHOCTH HCIOJIBb30BAaHUS 3JIEKTPOHHBIX
(un¢poBbIX) 00pa30BaTENBHBIX PECYPCOB, SABISIOMIMXCS y4eOHO-METOJUUECKUMHU MaTepralaMy (MyJIbTUMEIUHHBIE TPOTPAMMBI, 3JICKTPOHHbIE Y4eOHUKU U
3aJJauHUKHU, DJIEKTPOHHblE OMOIMOTEKH, BUPTYyasjbHbIE JIAOOPATOPUHU, WIPOBBIE MPOrpaMMbl, KOJUIEKIMHM LU(POBBIX 0Opa30BaTENbHBIX PECYpPCOB),
UCIOJIb3YEMBIMHU /1711 O0YYEHMsI U BOCIIUTAHUS PA3IMYHbIX TPYIII MOJIb30BaTENIEH, IPEACTABICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUJAE U peasin3 yIOLIUMHU
munaktudeckue Bo3MoxkHocTu KT, conepkanne KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.
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