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[Mpenmer (kypc): MATEMATHKA

Knaccer: 5-9

KonuaecTBo yacoB 1o y4eGHOMY IIIaHy

5, 6 knaccel - matemarukal70 4 B roz, 54 B HezieN0

7 —9 knaccsl - anre6pa 102 4 B roz, 3 4 B HezemO

7 —9 xyaccel - reoMeTpus 68 4 B rof, 2 4 B HEAEIIO

7 —9 KJ1acchl - BEpOATHOCTD U CTATHCTHKA 34 4 B rof, 1 4 B Hezelio

Cocrasinena B coorBeTcTBHH ¢ [IpuMepHO# paGoyeil MporpaMMoi OCHOBHOTO
o01mmero o6pa3oBaHus 10 MaTEMATHKE

CocraBurens: Tepmenesa JLU.

YueOHuKH:

1. AT .Mepsnsx, B.B. ITononckuit, M.C. SIkup Marematuxa: 5 - 6 knacc:
y4eOHUK s o6imeobpa3oBaTelbHbIX yupexaeHuit, M.: Bentana-I'pad,
2021

2. 10.H. Makapsrues, H.I'. Munniok, K.1. Hemkos, Anre6pa: 7 - 9 kinacc :
y4eOHuK Juist 061eo6pa3oBaTenbHEIX yupexaenuit, M.: IIpoceemenue,
2021

3. JL. C. Atanacss, B. ®. Byrtysos, C. b. Kagomues u ap, 'eomerpus: 7 — 9
knaccsl, M.: [IpocBemenwue, 2018



COAEPXAHUE

ITosicauTenpHas 3amucka.

OOm1ast xapakTepucTHKa yueOHOro npeaMera «Marematuka» 5 - 9 kiaccsl

Iesnu n ocobeHHOCTH M3ydeHUs yueOHoro npeamera «Matematuka» 5 - 9 kitacchbl

Mecro yuebHoro npeaMera «Maremaruka» B yaeOHOM IIaHE

[Tnanupyemble pe3yabTaTbl OCBOEHUS y4eOHOro npeaMera «MaremaThka» Ha ypOBHE OCHOBHOI'O O0ILEro
o0Opa3oBaHwMs

JIM4HOCTHBIE pe3yNbTaThl

MertarpeaMeTHbIe Pe3yIbTaThl

IIpenmeTtHble pe3ynbTaThl

[Tpumepnas pabovas nporpamma yuyebHoro kypca «MaTtemaTukay 5 - 6 KJIaccel

[enu n3yyenus yuyeOHOro Kypcea.

MecTto yueOHOro Kypca B yaeOHOM IIJIaHe

Coneprxanne yueObHOro Kypca (1o rogam oOydeHus )

[Tnanupyemsble peIMETHBIE pe3yabTaThl ocBoeHUs [IprMepHoit paboueii mporpaMmsbl Kypca (1o rojam
oOyueHus)

TemaTnueckoe uraHupoBaHue yueOHOTO Kypca (110 roiaM 00y4eHus)

ITpumepHas pabodas nmporpamma yueOHOro Kypcea «Anredpa» 7 - 9 kiaccel

Lenu uzydyeHust yueOHOTO Kypca.

Mecto yue6HOro Kypca B yueOHOM IJ1aHe

Copnepxxanne yaeOHOro Kypca (1o rojjaMm o0ydeHust)

[Tnanupyemsble peIMeTHbBIE pe3yabTaThl ocBoeHus [IprumepHoit paboueil mporpaMmsl Kypca (1o rojam
oOy4eHus)

Tematuueckoe muaHupoBaHue yueOHOro Kypcea (Mo rogam o0ydeHwsl)

[Tpumepnas pabovas nmporpamma yuebHnoro kypca «I'eomerpusi» 7 - 9 xmaccer

Ienu n3yyenus yuyeOHOro Kypcea.

Mecto yueOHOro Kypca B y4eOHOM ILJIaHe

Copepxanne yueOHOTro Kypca (1o rojam o0ydeHus)

[Inanupyemble npeaMeTHbIE pe3yabTaThl ocBoeHUs [IpuMepHoii paboueil mporpaMmel Kypca (1o rojgam
oOyueHus)

Temartnueckoe MmiIaHUpoOBaHUE y4eOHOro Kypca (1o rogam o0ydeHusl)

[TpumepHas pabovas mporpamma yuyeOHOro kypca «BeposaTHocTs U cTaTUCTHKaAY. 7 - 9 KIIacChl.

enu uzydyeHus: yueOHOTO Kypca.

Mecto yueGHOro Kypca B yueOHOM IIJIaHE.

Conepsxanne yueOHOTro Kypca (1o rogam 00ydeHus).

[Tnanupyemsble peMETHBIE pe3yabTaThl ocBoeHUs [IprMepHoit paboueil mporpaMmsl Kypca (1o rojam
oOyueHus)

TemaTnueckoe riaHupoBaHue yueOHOTo Kypca (1o rojam o0y4eHus)

INOAHUTEJIbBHASA 3AIIMCKA
OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA <MATEMATHUKA»

[TpumepHas paGodas mporpaMma o MaTeMaTHuke s oOydaronuxcs S—9 kimaccoB pa3paboTaHa Ha
ocHOBe DenepallbHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO O0IIETro 00pa3oBaHus ¢



y4€TOM U COBPEMEHHBIX MHUPOBBIX TPEOOBAHHA, MPEABSBISIEMBIX K MAaTeMaTHYeCKOMY OOpa3OBaHUIO, H
TpaauLui poccuiickoro oOpa3oBaHHs, KOTOpbIE 00ECIEUYHUBAIOT OBJIAJIEHUE KIIIOUEBBIMH KOMIIETEHIUSMH,
COCTABIISIIOLUIMMU OCHOBY JUIS HENPEPHIBHOIO 00pa3oBaHUS M CAMOPA3BHTHUS, a TaKXKe LEIOCTHOCTD
OOIIEKyIBTYPHOT0, JUYHOCTHOTO M IO3HABATEJIBHOTO pa3BUTUs oOyuaromuxcs. B pabouelr mporpamme
YUTEHBl HWAeW W ToJoxeHus KoHIenuuu pa3BUTHS MaTeMaTHuecKkoro ooOpa3oBaHuss B Poccuiickoii
Oenepaunn. B snoxy mudposoit Tpanchopmanuu Bcex cdep denoBedeCKOW IESITENbHOCTH HEBO3MOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOi MaTeMaTW4eCcKOM MOATOTOBKH. Y3K€ B IIKOJE
MaTeMaTuKa CIyKUT ONOPHBIM MPEIMETOM ISl U3YUEHUSI CMEKHBIX JUCLUIUINH, a ITOCJE IIKOJIbI pealbHOU
HEOOXOJUMOCTBIO CTAHOBUTCS HENPEPhIBHOC O0pa3oBaHHE, 4YTO TpeOyeT IOJHOICHHON 0a30Boit
o0mieo0pa3oBarenbHON MOATOTOBKH, B TOM YHCIIE U MaTeMaTUYeCKOW. ITO 00YCIOBICHO TeM, YTO B HAIIU
THHU PacTET Yucio Mpodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKU: U B chepe
SKOHOMUKH, U B OH3HEce, U B TEXHOJOTMYECKHX OO0JacTAX, U Jake B T'yMaHUTapHbIX cdepax. Takum
00pa3oM, KpyT MKOJIBHUKOB, U1 KOTOPBIX MAaTEMAaTHKA MOXKET CTaTh 3HAUMMBIM IPEAMETOM, PACIIUPSIETCS.

[TpakThyeckass TMOJIE3HOCTh MaTeMaTUKU OOYyCIIOBI€HAa TeM, 4YTO €€ MpeIMETOM SBISIOTCA
(byHIaMeHTalIbHBIE CTPYKTYPhI HALIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJMUYECTBEHHBIE OTHOILICHHS
OT IPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEJACTBEHHOM OIBITE, JI0 JOCTATOUYHO CJIOYKHBIX, HEOOXOIUMBIX JJIs
pa3BUTHA HAy4YHBIX M NPUKIAAHBIX HJCH. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHWM 3aTpyJHEHO
[NOHMMAaHWE MPUHILMIOB YCTPOMCTBA M UCIHOJIB30BAHUS COBPEMEHHOM TEXHHUKH, BOCIPUATHE U
WHTEpIIpETaksl ~ Pa3sHOOOpPa3HOH  CONMANBHOW, JKOHOMHYECKOW,  MOJMTHYCCKOW  WH(OpMAIIUH,
ManodhdeKkTuBHA TMOBCEAHEBHAS MpaKTHUeCKas [eATENbHOCTh. KakIoMmy dYelnoBeKy B CBOCH IKHU3HH
IIPUXOAUTCS BBINOJHATH Pacu€Thl U COCTABIISTH aITOPUTMbI, HAXOJIUTh U MPUMEHSTH (DOPMYIbI, BIAJETh
MPAKTUYECKUMH TpUEMaMU  TEOMETPUYECKUX U3MEPEHHM H TMOCTPOeHUH, YuTaTh WH(GOPMAIHIO,
MPEJCTABICHHYIO B BUJIE TaOJIHNII, TUAarpaMM U TPaQHKOB, )KUTh B YCIOBUSIX HEONPEIEIEHHOCTH U TOHUMATh
BEPOSTHOCTHBIA XapaKTeP CIyYalHBIX COOBITHIA.

OnHOBpEMEHHO € pacimupeHueM cdep NMPUMEHEHUs] MAaTeMaTUKH B COBPEMEHHOM OOIIECTBE BCE
0ojee BaXHBIM CTAHOBUTCS MAaTEMaTUYECKUI CTWJIb MBIIJICHUS, MPOSBISIONUNCS B ONpPEaeNEHHBIX
YMCTBEHHBIX HaBbIKax. B mpolecce m3ydyeHHs MaTeMaTUKU B apceHall MPUEMOB M METOJOB MBILUICHUS
YeJIOBEKa €CTECTBEHHBIM OOpa30M BKIIIOUYAKOTCS MHAYKIMS U JeIyKIHs, 0000IleHHe U KOHKpETU3alus,
aHaJlM3 W CHHTE3, Kiaccuukalus W cucremarusanus, adcTparupoBaHue U aHajorusi. OOBEKTHI
MaTeMaTUYECKUX YMO3aKJIIOYEHUH, MpaBUiia MX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX
MIOCTPOEHUM, CITIOCOOCTBYIOT BBIpaOOTKE YMEHUs (popMynrpoBaTh, 0OOCHOBBIBATh U JOKAa3bIBaTh CYXKIACHMUS,
TeM CcaMbIM pPa3BUBAIOT JIOTMYECKOE MbIIUICHHE. Beayias pojib NPUHAIICKUT MaTeMaTUKE U B
(OpMUPOBAHUM ANTOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS W BOCHUTAaHUM YMEHUN JeHCTBOBaTh IO
3aJJaHHBIM QJITOPUTMaM, COBEPLIEHCTBOBATH MU3BECTHBIE M KOHCTPYHPOBATHh HOBBIE. B mpouecce perieHus
3a/lad — OCHOBOHM yueOHOW N1eATeNbHOCTH Ha ypOKax MaTeMaTUKH — pPa3BUBAIOTCS TaK)K€ TBOpUYECKas U
MPUKJIaHAsl CTOPOHBI MBILIUICHHUS.

OOyueHne mareMaTtuke 1aéT BO3MOXKHOCTh Pa3BUBATh Y OOy4YalOIIMXCS TOYHYIO, PAllMOHAIBHYIO U
WH()OPMATUBHYIO peYb, YyMEHHE OTOMpaTh Haubonee TMOAXOISIINE S3bIKOBBIE, CHMBOJHYECKHE,
rpaduyeckue cpeacTBa JIIs BRIPAXKEHUS CYKIEHUI U HAIJISTHOTO UX MPECTABIICHUS.

Heo0xoauMbIM KOMITOHEHTOM OOIIEH KyJabTYpbhl B COBPEMEHHOM TOJIKOBAaHHM SBIISETCS oOIiee
3HAKOMCTBO C METOJAaMH [O3HAHUS JE€HCTBUTENBHOCTH, TIPEACTAaBIEHUE O IMpeAMeTe U MeTodax
MaTEeMaTHKHU, UX OTIWYMNA OT METOJOB JPYTMX €CTECTBEHHBIX U T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
MPUMEHEHUS] MaTEeMAaTUKH JJIsl pElIeHNUs HAyYHBIX U MPUKJIAAHBIX 3a1a4. Takum oOpa3oM, MaTeMaTUYeCcKOe
o0Opa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHPOBAHUE OOIIEH KYIbTyphl YeOBEKa.

W3ydyeHrne mMaTeMaTUKH TakKe CIOCOOCTBYET ICTETHUECKOMY BOCHHUTAHMIO YEJIOBEKA, TOHUMAHUIO
KpacoThl U HU3AIIECTBA MAaTEMAaTHYECKUX PACCYXIEHUH, BOCHPUATHIO T€OMETPHUECKUX (OPM, YCBOCHHIO
W€ CUMMETPHH.

HEJU U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

[TpropuTeTHBIMH LIETSIMU O0yUEHHSI MaTeMaTuKe B 5 - 9 Kiaccax sIBISIFOTCS:
e (QopMupoBaHME  LEHTPAIbHBIX  MaTeMaTHYECKUX  MOHATUH  (YMCIO,  BEIUYMHA,
reomerpuueckas (Gurypa, TeEepeMEHHas, BEPOSATHOCTb, (YHKIUSA), 00ECIeUNBAIOIINX
IIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMsl 00yJaOUIHXCS;



e TI0JBeJCHUE OOYyYaroNMXCs Ha JOCTYITHOM Ui HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3H
MaTEeMAaTHKU U OKPYXAIOMIeT0 MUpPA, MOHUMAaHHE MAaTEeMAaTHKU KaK YacTH OOIIeH KyIbTypBI
YeJI0BEYECTBA;

® DPa3BUTHE MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0y4aronIuxcs, MO3HABATEIbLHOM
AKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH MBILUJICHUS, THTEpeca K U3y4YECHUIO
MaTeMaTUKH;

e (opMupoBanue (GYHKIIMOHAIHHOW MATEMAaTUYECKOW TI'PaMOTHOCTH: YMEHHUsS pPaclo3HaBaTh
MPOSIBIICHUS MATEMATHYECKUX TOHITHHA, OOBEKTOB W 3aKOHOMEPHOCTEH B peallbHBIX
JKU3HEHHBIX CUTyallUsIX M TpPU HM3YUYEHUU JPYIHMX Y4YeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (hOPMYIIMPOBATh WX HA S3BIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTUYeCKUe MOJIENIU, MPUMEHATh OCBOCHHBI MaTeMaTHYECKHH ammapatr JUis pelleHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3a/lay, HWHTEPIPETHPOBATH M  OICHUBATH IOJyYCHHbIC
pe3yJIbTaThI.

OcHOBHBIE JINHUU COJEp)KaHUS Kypca mMareMaTtuku B 5—9 kmaccax: «Yuciaa U BBIYHUCICHUS,
«Anrebpa» («AnreOpanyeckue BBIPAKCHUA», «YpaBHEHHS H HEPAaBEHCTBa», «DyHKIUNY),
«eomerpus» («['eomerpuueckne GUTYPBI B WX CBOWCTBa», «l3MepeHHE TeOMETPUUYCCKUX
BEJIMUYMHY), «BepoaTHOCTh U cTaTUCTHKAY. [laHHBIC TUHUM Pa3BUBAIOTCS MapajuIeNbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJTHAKO HE HE3aBHCHUMO OJHAa OT JAPYrod, a B TECHOM
KOHTaKTe # B3auMmojeiictBuu. Kpome »Toro, ux oOBEAWHSAET JIOTUYECKash COCTaBIISIOIIAs,
TPaJMLMOHHO MpHUCYIIass B MaTEeMaTHUKE W IPOHU3BIBAIOLIAS BCE MaTEeMaTHYECKHE KYypChl U
conepskarenbhble TuHUU. ChopmynupoBanHoe B DeiepabHOM TOCYIaPCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOIO 00uiero oOpa3oBaHUs TpeOOBAHHE «YMETh OINEPUPOBATH MOHITUSIMHU:
ONpelieJIeHuEe, aKkCHuoMa, TEeOpeMa, JOKa3aTelIbCTBO; YMEHUE PAclo3HaBaThb MCTHUHHBIE U JIOKHbBIC
BBICKA3bIBaHUS, MPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIAHUS
BBICKA3bIBAaHUI» OTHOCUTCA KO BCeM KypcaM, a (opmupoBaHME JOTHUYECKUX YMEHHMH
pacripefieniieTcsi MO BCEM TrojaM OOydYeHHs Ha YpPOBHE OCHOBHOTO oOImero oOpa3oBaHMs.
Copnepxanne 00pa3oBaHUs, COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus [IpumepHoit
paboyeil mporpammbl, pacnpeAenéHHbIM M0 rojaM oOydeHHus, CTPYKTYpUpPOBaHO TakKUM 00pa3oM,
9TOOBl KO BCEM OCHOBHBIM, TMPUHIUIHUAIBHBIM BoOmpocaM oOydaromuecs oOpalaiuch
HEOJIHOKPAaTHO, YTOOBI OBJAJIEHUE MAaTeMAaTUYECKUMHU MOHATHUSMU U HAaBBIKAMU OCYIIECTBIISJIOCH
NOCJIEI0BATENBHO U MOCTYNATENbHO, ¢ COOI0IEHUEM MTPUHIIMIIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX IPE/ICTaBICHUM OOy4arouuxcs, paciiupsis H
yriryoasis e€, o0pasysi IpOYHbIe MHO)KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IPEIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE

B cootBercTBUN ¢ DenepanbHbIM roCyJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM OCHOBHOT'O
obmiero o0Opa3oBaHUs MaTeMaTHKa SBIIETCS OOSA3aTeNIbHBIM IPEIMETOM Ha JaHHOM YpOBHE
oOpazoBanus. B 5 - 9 knaccax yueOHbIN npenMeT «MareMaTHuka» TPaIUIIMOHHO U3y4aeTcsl B paMKax
CIIEAYIONIMX Y4eOHBIX KypcoB: B 5 - 6 Kiaccax - kypca «MaTtematukay», B 7 - 9 kilaccax — KypcoB
«AnreOpay (BKJIIOYas 3JIEMEHThI CTATUCTUKU U TeOpUH BeposTHOcTel) u «I'eomerpusi». Hacrosmein
POTpaMMOil BBOAUTCS CAMOCTOSITENbHBIN YUeOHBIN Kypc «BeposSTHOCTb U CTaTUCTHKAY.

Hacrosimeit mporpammoil mpemycMaTpuBaeTCs BBIICJICHHE B Y4eOHOM IUTaHE Ha HU3YYCHHUE
MaTeMaTHKH B 5 - 6 Kjlaccax 5 yueOHbIX 4acoB B HEJIENI0 B T€UEHUE KaXkJI0ro rojga ooydyeHus, B 7 - 9
KJ1accax 6 y4eOHBIX 4acOB B HEJIENIO B TEUCHUE KaXKIOTO Tojia 00ydeHus], Bcero 952 yueOHBIX Jaca.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O NTIPEJMETA
Pabouas mporpamma mo mMaTreMaTHKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs COCTaBlieHa Ha
OCHOBE TOJIO)KCHHH W TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOW IMPOTPaAMMBI,
npeaCcTaBiIeHHbIX B DenepasbHOM TrOCyJapCTBEHHOM 00pa3oBaTelbHOM CTaHIApTE OCHOBHOTO OOIIEro
obpazoBanust (PI'OC 0O0O0), a rtakxke ¢ yuérom [IpumepHOi mporpamMmbl BocmuTanus u KoHmenmun
npernosaBaHus yueOHoro mpeamera «MartemaTtuka» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
®denepannu, peaausyronnX OCHOBHbIE 00111e00pa3oBaTeNIbHbIE POTrPaMMBbl



JIMHHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE  pe3y/lbTaThl  OCBOGHHUS  MporpamMMmbl  yyeOHoro mpeamera  «MaTeMaTHKay
XapaKTEepU3YIOTCS:

ITaTpuoTHyeckoe BoCIMTAHME: TIPOSBICHUEM MHTEpECA K MPOIIJIOMY M HACTOSLIEMY POCCUICKOM
MaTEMaTUK{, LCHHOCTHBIM OTHOLICHMEM K JOCTH)KEHUSAM DPOCCHUHCKMX MATEMaTUKOB U POCCUMCKOU
MaTEeMaTHYECKOM LIKOJIbI, K HCIIOJIb30BAHHIO STHX JOCTHKCHUN B IPYTHX HayKaX U MPUKIATHBIX chepax.

I'paxxnanckoe M JIYXOBHO-HPABCTBEHHOC BOCIHMTAHHME. TOTOBHOCTBIO K  BBIIOJHEHHIO
0053aHHOCTEH TpakJaHWHA M pEATH3aldd €ro IpaB, MPEACTABICHHEM O MaTEeMaTHYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHUH, IPOLEIYp IPaxIaHCKOro o0uiecTBa (BbIOOPHI, OPOCH
U TIp.); TOTOBHOCTHIO K OOCYXJIEHHUIO 3THYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JNOCTUKCHUM HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX IIPUHLIAIIOB B AEATEIBHOCTU YYEHOTO.

TpyaoBoe BocnMTaHMe: YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PEIICHMM IPAKTUYECKUX 3a]ad
MaTeMaTHYeCKOM HalpaBJIEeHHOCTH, OCO3HAHNEM BaKHOCTH MaTeMaTHUYECKOro 00pa30BaHUs HA MPOTSHKEHUH
BCEH KHM3HU Ui YCHEIIHOHW Npo(heCcCHOHAILHONW NEATENFHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HaHHBIM BBIOOPOM U MOCTPOCHUEM MHIMBUAYAIbHOW TPAeKTOPUH 00pa30BaHUs U )KU3HEHHBIX IIAHOB C
y4ETOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MTOTPEOHOCTEA.

JcTeTHYecKoe BOCHUTAHME: CIIOCOOHOCTHIO K SMOLIMOHAIBHOMY M 3CTETHMUECKOMY BOCIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pEIICHWH, pPacCyXICHUH; YMEHHIO BHAETh MaTeMaTHUECKHUE
3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAY4YHOIr0 NO3HAHUSI: OpHEHTALMEHd B JESATEIBHOCTM HAa COBPEMEHHYIO CUCTEMY
HAy4YHBIX HpPEJCTAaBICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4YEJIOBEKa, NPUPOABI U 0OIIecTBa,
[IOHMMAaHUEM MaTeMAaTUYECKOM HayKu Kak c@epbl YeJIOBEYECKOW AESITEIBbHOCTH, 3TAllOB €€ pPa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHsI LIUBWIN3ALMH; OBJIQACHUEM A3bIKOM MAaTEMaTUKHA U MaTEMaTU4YECKON KyJIbTYpOn
KaK CpeZICTBOM IO3HAHUS MHUPA; OBJIAJICHUEM NIPOCTEUIIIMMH HaBbIKAMU HCCIIEJOBATEIbCKON 1€ATEIbHOCTH.

Pusnyeckoe BOCNHTAHHE, (OPMHPOBaAHHE KYJIbTYPbl 310POBbSI M 3MOLMOHAJIBHOIO
0J1aromosiy4usi: TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHYeCKHE 3HAHMUS B HHTEpPECax CBOErO 3/10pPOBbS,
BEJICHUS 3JI0POBOTr0 00pasa *KHM3HH (3I0pOBOE NMUTaHHUE, COATAHCUPOBAHHBINA PEXHMM 3aHATUI M OTIbIXA,
perynspHas (u3nyeckas aKTHUBHOCTb); C(OPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCHH, MPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY ¥ TaKOI'o K€ MpaBa JIpyroro yeiaoBeka.

JK0JIOTHYECKOe BOCHUTAHUE. OpHUEHTAIMe Ha TNpPUMEHEHHE MaTeMaTHMYeCKUX 3HaHWH i
peleHust 3a1a4 B 00JacTH COXPAHHOCTH OKpYXarollled cpejbl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH HX
BO3MOJKHBIX MOCIIEICTBUI U1 OKPY’KaIOLIEH Cpefibl; OCO3HAHNUEM INI00ATBHOIO XapaKTepa HKOJIOTHUECKUX
npobJIeM 1 myTel uxX pereHwus.

JInuHOCTHBIE pe3yJ/ibTaThl, 00ecreYrBaOIIMe AAANTALHI0 00y4alLIerocsi K U3MEeHSIOIMUMCS
YCIOBHSAIM COLMAJBHOM W NPHPOAHOM CpeAbl: TOTOBHOCTBKO K  JIEHCTBUSAM B  YCIIOBHUSX
HEOMNpeAeNEHHOCTH, TOBBIIIEHNIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO JESTeNbHOCTb, B
TOM YHCII€ YMEHUE YYUTbCA Yy APYTUX JIIOJeH, MpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBbIE 3HAHUA,
HABbIKM W KOMIIETEHIIMM M3 ONbITa APYTHUX; HEOOXOIUMOCTHIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM
yuciae (QopMyNIHpOBaTh HJAEU, MOHATHS, TUHOTE3bl 00 OOBEKTaX M SBICHHUSX, B TOM 4YHCIE paHee He
U3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW, IJIAHUPOBATh CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TPEOYIOMINNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE pElIeHusl U AeUcTBUA, (HOpMyIHpOBaTh U
OLIEHUBATh PUCKH U TMOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUSI IPOTpaMMbl ydeOHOTO mpeameTra «MaTtemaTukay
XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU MOo3HaBaTEIbHBEIMHA ICUCTBHUSIMH,
YHUBEPCAJIIbHBIMM KOMMYHHMKATUBHBIMU JECUCTBUSIMM U  YHUBEPCAIBHBIMHU  PETYJISITUBHBIMU
OEeHUCTBUSIMMU.

YHUBEPCAJIBHBIE INIO3HABATEJIBHBIE JNEVICTBUSA 00€eCIIeunBalOT
(opmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOLIECCOB OOydYaromuXcs (OCBOGHHME METOJIOB ITO3HAHUSA
OKPYKaIOIIero MUpa; NIpUMEHEHHE JIOTHYECKUX, UCCIIEIOBATEILCKUX OMNepaluii, yMeHul paboTaTth ¢



nH(opmarueit).
Ba3oBble JJornyeckue aeiicTBHA:

BBISIBJISITH W XapakKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTeMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHUH MEXIy NOHATHSAMH, (OPMYIUPOBATH OIPEICICHHUS] TOHSITHI;
yCTaHABIIMBATh CYIIECTBEHHBIM MpU3HAK KIacCHU(pUKALMU, OCHOBAaHUS JUId OOOOIICHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATH, (OPMYIUPOBATH M MPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISTH MAaTEMaTUYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTHBOpEYHs B (pakTax,
JMaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSAX; MpeAjaratb KpPUTEPHUH [UIS BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JienaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3buparh JI0Ka3aTeIbCTBA MATEMATHUECKHUX YTBEPKIACHHU (TpsSMbIE U OT MPOTHUBHOTO),
POBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE —JIOKAa3aTeIbCTBA MAaTEMAaTHYeCKUX (DaKTOB,
BBICTpAaUBaTh AaApPryMEHTAIMIO, MPHUBOJIUTH TMPUMEPHI U KOHTPIPHUMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

BBIOMpATh CIOCO0 peleHus yueOHOM 3a/1a4un (CpaBHHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BbIOUpaTh HauOoliee MOAXOMSIIMHA C Y4€TOM  CaMOCTOSITEIIbHO  BBIAEJIEHHBIX
KPUTEPHUEB).

Ba3oBbIe uccienoBaTeJbCKe JeHCTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATEILCKUNM WHCTPYMEHT IO3HAHHS; (OPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIUE TMPOTUBOPEUHE, IIPOOJIEMYy, CaMOCTOSTEIIBHO YCTaHABJIMBATh
HCKOMOE U JJaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3HIIMIO, MHCHHUE;
IIPOBOJUTH 110 CaMOCTOSITCIBHO COCTABJICHHOMY ILJIaHY HECJIOXKHBIA  SKCIEPUMEHT,
HEOOJIBIIIOE HCCJICAOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYCCKOIO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOI;

CaMOCTOSATENIbHO (OPMYJIHPOBaThL OOOOIIEHHMS M BBIBOJBI IO pe3yjibTaTaM IPOBEIEHHOIO
HAOJIIO/ICHUSI, WCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTh TIONYyYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00O0IICHUIA;

IIPpOrHOo3upoOBaTbh BO3MOXKHOC pa3BI/ITI/IC HpOHGCC&, a TAK)KXC BbIIBUT'ATh HpeI[HOJ'IO)KeHI/Iﬂ 0 €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBISIBJISTH HENOCTATOYHOCTh U U30BITOYHOCTH HH(POpPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelLIeHNs 3a1a4H;

BBIOMpATh, AaHAJIM3UPOBAaTh, CHCTEMAaTHU3UPOBAThb M HUHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (opMy MpeiacTaBieHUs HHGOPMALMM M WJUIIOCTPUPOBATH pELIaeMble 3a]lauu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHHUBATh HAJEKHOCTh MH(GOPMALMU IO KPUTEPHUSM, NPEIOKEHHBIM YUUTEIEM WU
c(OpMyYIIMPOBAHHBIM CaMOCTOSITEIBHO.

YHUBEPCAJIBHBIE KOMMYHUKATHUBHBIE NENUCTBUS 00eCITeYnBarOT
c(hopMUPOBAHHOCTH COLIMATBHBIX HABBIKOB OOYYaFOIITUXCS.

OO01menune:

BOCIIPUHUMATh M (POPMYJIMPOBATH CYXACHUS B COOTBETCTBUHM C YCIOBUSMH M IICISIMH
0OIlIeHUs; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCHbMEHHBIX
TEKCTax, JaBaTb IIOACHCHUA II0 XOAYy PCEIICHHA 3aaadyu, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI)II\/II
pe3yIbTarT;

B Xo0A¢ OOCYXICHHS 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXAaeMOH TEMBI, IPOOJIEMEI,
pelaeMoif 3a7a49u, BEICKA3bIBATh UJICH, HAIICJICHHBIC HA MTOMCK PEIICHUS; COTIOCTABISATh CBOH
CYKICHHS C CYXKISCHUSMHU JPYIHMX YYaCTHUKOB Juajora, OOHApyXKHBaTh pa3inuue u
CXOJICTBO MO3UIUI; B KOPPEKTHOU (hopme (HhOpMyITHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;



® IMIPEACTABIATh PE3YJbTAaThl PEIICHHS 3a7a4d, SKCICPUMCHTA, HCCICIOBAaHUS, IPOCKTA;
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIGHHS ¢ YYETOM 3aqad TPE3CHTAlUd U
0COOEHHOCTEH ayIuTOPHH.
CotpyannuecrBo:

® IIOHMMAaTh W HCIOJIb30BaTh IPEHMYIIECTBA KOMAHIHOW M WHIUBUIAYAJIbHOW pabOTHI IPH
peIIeHNH YY4eOHBIX MaTeMaTHUYECKHX 3ajay; MPUHUMATh IIeJIb COBMECTHOM JESATEIbHOCTH,
IUTAHUPOBATh ~ OPraHU3allMI0 COBMECTHOH  paboOThl, pacmpenensiTh BUIBI  PadoT,
JIOTOBApUBATHCS, 00CYXKJIATh MPOIECC M PE3yJIbTaT padOThl; 0000IaTh MHEHHUS HECKOJIBKUX
JIIOJICH

® y4yacTBOBaTh B TPYIIOBBEIX (opMax padoThl (0OCYXACHUS, OOMEH MHCHHUSMH, MO3TOBBIC
HITYPMBI U JIP.); BBINOJHATH CBOIO YacTh PAOOTHI U KOOPAMHHPOBATH CBOM JICHCTBHUS C
IPYTUMH YiI€HAMH KOMaHbl; OIEHUBATh KAadyeCTBO CBOETO BKJIAJa B OOMIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

YHUBEPCAJIBHBIE PETYJISITUBHBIE JIJEMCTBHUS o6GecneunBaorT (HhOPMHPOBAHHE
CMBICJIOBBIX YCTAHOBOK M )KU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranmusanus:
® CaMOCTOSITEJIHO COCTaBJISITH ILJIaH, aJITOPUTM pEHICHHs 3a7adu (WA €ro 4acTh), BHIOMPATh
Ccrocod pemeHuss ¢ Y4YETOM HUMEIOUIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM HMH(OPMALIUH.
CaMOKOHTPOJIb:
e BJaJeTh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca W pe3yibTara pelIeHUs
MaTeMaTHYeCKOH 3a7auu;
® [peABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPHU PEHICHUH 3aJa4Hd, BHOCUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, HAWIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTU IOCTaBICHHON L€ U YCIOBHSM,
OOBSCHATH MPUYUHBI TOCTHKEHUS WM HEIOCTHKESHUS 11€J1U, HAXOJAUTh OIITUOKY, J1aBaTh
OLICHKY NPUOOPETEHHOMY OMBITY.

HNPEAMETHBIE PE3YJIBTATbBI

ITpeaMeTHBIE pe3ynbTaThl OCBOCHUS paboUuell mporpaMMBbl IO MaTeMaTHKE MPEACTaBICHBI
10 roJgaM OOy4YeHHs B CICIYIONIMX pa3/eilaX MporpaMMbl B paMKaxX OTACIBHBIX KYpCOB: B
5 - 6 knaccax - kypca «MaremaTuka», B 7 - 9 Kj1accax - KypcoB
«Anredpa», «I'eomeTpus», «BEepoSITHOCTh U CTAaTUCTHUKAY.

Pa3BuTne nOruyeckux TIPejCTaBJICHUH ¢ HaBBIKOB JIOTMYECKOTO MbILUICHUS
OCYULIECTBIISIETCS Ha IMPOTSIP)KEHUH BCEX JIET OOydeHHs] B OCHOBHOM MIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypcoB. [Ipeanosiaraercsi, 4To BBIITYCKHUK OCHOBHOM IIKOJIbI CMOKET CTPOUTh
BBICKA3bIBAHUSI W OTpPUIIAHHS BBICKA3bIBaHMI, PACIIO3HABAaTh MCTHUHHBIE W JIOXKHBIE
BBbICKa3bIBaHUsI, IPUBOJAUTH TPUMEPHI M KOHTPHOPUMEPHI, OBJIAAEET ITOHSATHSIMMU:
OIIpe/IeJIEHHE, AKCUOMa, TEOpEMA, JOKA3aTEJIbCTBO - M HAYUYMTCS UCIIOJb30BaTh UX IpU
BBITIOJTHEHUU YY€OHBIX U BHEYUYEOHBIX 3aj1a4.

PABOYAS ITPOI'PAMMA
YUYEBHOT' O KYPCA <MATEMATHKA®». 5 — 6 KJIACCBHI

1. MOACHUTEJIBHASA 3AIIMCKA

HEJN U3YUYEHUS YYEBHOI'O KYPCA
[IpuoputeTHRIMU 1IEASIMU OOYUCHHSI MaTEMATHKE B 5 - 6 Kiaccax SBISIIOTCS:
e TpoAoKeHHe (OpPMHPOBAHHMS OCHOBHBIX MAaTEMAaTHYECKHX MOHITHHA (YMCIIO, BEIHYMHA,
reoMerpuueckas (Qurypa), 00ECIeUMBAIOIMINUX TMPEEMCTBEHHOCTh W IEPCIEKTUBHOCTH
MaTeMaTUYeCKOro 00pa30oBaHUs 00yJaIOTUXCS;



® DPa3BUTHE WHTEJUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aronuxcs, MO3HABATEILHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHM, UHTEpeca K U3yUCHUIO MaTEMATUKH;

e [OABEJCHUE OOYYAIONIUXCS Ha JOCTYITHOM [IJI1 HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MAaTeMaTUKHU U OKPYKaIOIIEero MUpa;

e (opmupoBaHue (GYHKIHOHAIHHOM MAaTEMaTHYECKOW I'PAMOTHOCTH: YMCHHMS pacIliO3HaBaTh
MaTEMaTHYECKHEe OOBECKThI B PEalbHBIX >KM3HCHHBIX CHTYAlUSX, IPHUMCHSITH OCBOCHHBIC
YMEHHUS JUIsl PEHICHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HUHTEPIPETUPOBATH MOJTYyUYCHHbBIE
pe3ynbTaThl U OIIEHUBATH UX HA COOTBETCTBHUE MPAKTUUECKON CUTYaIIUH.

OcHOBHBIC JIMHUU COJEp)KaHUS Kypca MaTeMaThku B S5 - 6 kiaccax - apudmeruyeckas u
reOMETPHUUYECKasi, KOTOPHIE Pa3BUBAIOTCS MapalieIbHO, KaXK/1as B COOTBETCTBUU C COOCTBEHHOH JIOTHKOM,
OJIHAKO, HE HE3aBHCHMMO OJHA OT JPYyroi, a B TECHOM KOHTaKT€ M B3auMoJAeWcTBUHU. Takxke B Kypce
MIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTAMH alIreOphbl M OMUCATEILHOW CTATUCTHKH.

W3yueHnue apudmMerndyeckoro Marepuaia HAUMHAETCS CO CHCTEMAaTU3allMd M PAa3BUTHS 3HAHUN O
HaTypaJibHBIX YHCIIaX, MOJYYeHHBIX B HaYaJIbHOMU 1iKoJie. [Ipu 3TOM COBEpIIEHCTBOBAHUE BHIYUCIUTEIBHON
TEXHUKU U (OpMHpOBAHME HOBBIX TEOPETHMUYECKUX 3HAHUN COUETACTCS C PA3BUTUEM BBIUMCIUTEIHHOM
KYJIBTYPbl, B YacCTHOCTH C OOy4YCHHEM MPOCTEHIIMM TpHéMaM TPUKHIKH W OIEHKHA pPE3yJIbTaTOB
BBIYMCIICHUN. V3ydueHne HaTypalbHBIX YHCEN MPOAOHKAeTCs B 6 Kiacce 3HAKOMCTBOM C HadyaJIbHBIMU
MOHATUSAMU TEOPUH I€TUMOCTH.

Hpyroit kpynHbIid OJ0K B cofep:kKaHuU apuMETHUEeCKON JTUHUU - 3T0 ApobOu. Hawano uzydenus
OOBIKHOBEHHBIX U JIECATUYHBIX ApoOel OTHECEHO K 5 kiaccy. DTo HEepBBIN 3Tall B OCBOCHUHU JIpo0el,
KOrJla IMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU WJESIMH, MOHATUAMH TeMbl. [Ipu 3ToM paccMoTpeHue
OOBIKHOBEHHBIX JIpoOeii B TOTHOM 00BEME NpPEAIIECTBYET H3YyYEHHUIO JECATUYHBIX Ipo0eil, d4To
1[EJIECO00Pa3HO C TOYKU 3PEHUsS JIOTMKU HW3JIOKCHHS YHMCIIOBOM JIMHUM, KOTJa TpaBWia JIEUCTBHM C
JNECATUYHBIMH APOOSIMU MOXHO OOOCHOBAaTh YK€ M3BECTHBIMU aJTOPUTMaMHU BBITIOJIHEHUS NEHCTBUI C
OOBIKHOBEHHBIMH JApPOOSMH. 3HAKOMCTBO C ACCATUYHBIMH JPOOSIMH PACHIMPUT BO3MOKHOCTH JUIS
NOHMMAaHUA OO0yYaloIMMHUCA TPUKIAJAHOTO NPUMEHEHHS HOBOW 3amMCH TpU HU3YUYEHUU JpPYTUX
NpPEMETOB U MPU MPAKTUYECKOM HCI0NIb30BaHUU. K 6 Kitaccy OTHECEH BTOPOH 3Tan B M3y4EHUH ApOOeid,
/1€ IPOMCXOJIUT COBEPLICHCTBOBAHNE HABBIKOB CPaBHEHMSI M PpeoOpa3oBaHus IpoOeil, 0CBOCHHE HOBBIX
BBIYKCIIATEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUHCICHUN, B TOM YHCIIE 3HAYEHUN BBIPAKCHU,
colepKalMX M OOBIKHOBEHHbIE, M JECATHYHBIE JIpOOM, YCTAHOBJIEHHE CBSI3eH MEXKIy HHUMH,
paccMoTpeHre NMpUEMOB pelIeHHs 3aJay Ha ApoOu. B Hawane 6 kiacca MpOMCXOIUT 3HAKOMCTBO C
MOHATUEM IIPOLICHTA.

Oco0eHHOCTBIO U3YYECHHUSI TTOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEN SBISETCS TO, YTO OHU TAKXKe
MOTYT paccMaTpHBaThCs B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauasne n3ydeHus temsl «llonoxurtenbHbie u
OTpHUIIATENIbHBIE YHuCcla» BbiAeseTcss moarema «llenpie ymcna», B paMkKax KOTOPOM 3HAKOMCTBO C
OTPUIATENILHBIMH  YHCIAMU U JCUCTBUSAMHU C TIOJIOKUTEIBHBIMA M OTPUIATENbHBIMH  YHCIAMU
MIPOUCXOAUT Ha OCHOBE COJIEPKATENHHOTO MOIX0/1a. ITO MO3BOJISET HA JOCTYITHOM YPOBHE O3HAKOMHUTD
YYaIuxcsl MPaKTHUYECKH CO BCEMU OCHOBHBIMH TOHSATHSIMU TE€MBI, B TOM YHCJIE W C TIpaBUJIaMU 3HAKOB
IIPY BBITIOJIHEHUU apudmMeTndeckux neicTBuil. M3ydeHne palimoHanbHbBIX YMCET Ha 9TOM HE 3aKOHUYHUTCS,
a Oylner MNpoIoDKEHO B Kypce airedpbl 7 Kiacca, YTO CTAaHET CIEAYIOUUM IPOXOJOM BCEX
MIPUHITMITHATIBLHBIX BOTIPOCOB, TEM CaMbIM pa3JieJIeHue TPYIHOCTEH 00eTyaeT BOCIPUATHE MaTepHaa, a
pacrmpezieieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipu oOydeHUH peIIeHHI0 TEKCTOBBIX 3a7ad B 5 - 6 KilaccaX HUCHONB3YIOTCS apu(METHYECKHe
npuéMbl perieHus. TeKCTOBbIe 3a7auu, pelaeMble Tpu 0TpaboTKe BBIYMCIUTENHHBIX HABBIKOB B 5 - 6
KJIaccax, pacCMaTPHUBAFOTCS 3aa4uM CIICIYIOIINX BHJIOB: 33JIa4M Ha JBM)KCHHE, HA YACTH, HA TIOKYITKH, Ha
paboTy W TPOU3BOAUTENBHOCTh, HA TMPOIEHTHI, HA OTHOLIEHHS U mpomnopruu. Kpome TOrO,
oOyJaroruecsi 3HaKOMATCA ¢ MpUEMaMU pellieHUsl 3a/1ad MepedopoM BO3MOXKHBIX BAapUAHTOB, ydaTcCs
paboTtath ¢ UH(pOpPMALIHEH, TPEACTABICHHOW B (hOpME TAOJIHII HITA JTUATPAMM.

B pabGoueii mporpamme mpenycMOTpeHO (OPMHUPOBAHHE IMPOMEACBTHYCCKUX — anreOpandecKux
npezcTaBieHuid. BykBa Kak CHMBOJI HEKOTOPOTO YKCIIA B 3aBUCHMOCTH OT MaTeMaTHYECKOTO0 KOHTEKCTa
BBOAUTCS IOCTCIICHHO. ByKBCHHaﬂ CHUMBOJIMKA MIUPOKO UCIIOJIB3YCTCA MPCKAC BCCTO AJId 3aIllCU 06H_II/IX
YTBEPXKICHHUI U TPEIJIOKEHUH, (GOpMys, B 9aCTHOCTH ISl BBIYMCIICHUS TEOMETPUYECKUX BEIHYWH, B



Ka4CCTBC «3aMCCTUTCIIA» YU CJIa.

B kypce «Maremartuku» 5 - 6 KiaccoB IpeJCTaBI€HA HarjsgHas T€OMETpUs, HallpaBJICHHAas Ha
pa3BuTHE 00pa3HOrO MBIILICHUS, IPOCTPAHCTBEHHOTO BOOOpa)KeHHsI, N300pa3UTEIbHBIX YMEHUH. DTO
BaXHBIM JTall B U3YYEHUU I'€OMETPHUH, KOTOPBIM OCYLIECTBIIACTCS HA HAIAJHO-IIPAKTUYECKOM YPOBHE,
OIMPAETCs HA HATJISAHO-00pa3HOE MBIIIIICHHE 00ydarouuxcs. bonbiias posib OTBOIUTCS MPAKTUUYECKOM
NeSTeIbHOCTH,  ONBITY, OJKCIEPUMEHTy, MojaenupoBaHuio.  OOydarommecs  3HAKOMATCS — C
reOMEeTPUYECKUMHU (UrypaMH Ha IUIOCKOCTH U B MPOCTPAHCTBE, ¢ UX MPOCTEHIIMMHU KOH(UTYpaLUsiMH,
ydaTcst M300pakaTh MX Ha HEITMHOBAHHOM W KieT4aTod Oymare, pacCMaTpHBalOT HMX IPOCTEHIINE
cBoiicTBa. B mpouecce u3ydyeHus HarisIHOW T€OMETPUM 3HAHUS, IOJyYEHHbIE OO0ydarolLMMHCSA B
HA4aJIbHOW IIKOJIEC, CACTEMAaTU3UPYIOTCSA U PACILIUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo yueOHOMY TMJaHy B 5 - 6 Kjaccax H3Yy4aeTcsi HMHTETPUPOBAHHBIN IpenMeT
«MatemaTuka», KOTOPBIH BKJIIOYAET apu(METHUYECKH MaTepuall W HATSIHYI0 T€OMETPHUIO, a TaKkkKe
IPONEIeBTHUECKUE CBEJCHUS U3 AJIreOpbl, JIEMEHTHI JIOTUKU M Havajla OMMCAaTeNIbHOW CTATUCTUKH.

VYueOHBIH IIJIaH Ha HU3YUCHUC MATCMATUKU B 5 - 6 xyaccax OTBOJUT HE MEHee 5 y‘Ie6HBIX 4aCoOB B
HEACIO B TCUCHUC KAXKA0I'0 roJga O6y‘IeHI/I${, Bcero He MeHee 340 y‘lC6HLIX qacCoB.

2. COAEP) KAHUE YYEBHOI'O KYPCA (ITO T'OJAM OBYYEHMUS)

5 kaace
HartypanbHble YuC/Ia U HYJIb

HarypanbHoe uucio. Psan Hatypanbnbix uncen. Yucno 0. M3o0pakeHue HaTypalbHBIX YHCEN
TOYKaMM Ha KOOPJAMHATHOM (YMCIIOBOM) IPSIMOH.

Ilo3unmoHHas cucreMa cuucieHus. PuMckas HyMmepanus Kak IPUMEP HEMO3UIMOHHOW CHUCTEMBI
CUMCIIeHHUs. [lecaTHUUHas CHCTEMA CUUCIICHUS.

CpaBHeHUE HaTypaJbHBIX YMCEJ, CPAaBHEHUE HATypaJbHBIX uyHcen ¢ HyJaéM. CrocoObl CpaBHEHHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

Crnoxenune HaTypaJIbHBIX YHUCEII; CBOMCTBO HYyJIA TOpU CIIOKCHHUU. Brruntanme kak I[GﬁCTBI/IC,
o0paTHOE CIOXEHHUIO. YMHOKEHUE HATYpallbHbIX YHCEN;, CBOWCTBA HYNS U €AMHMIIBI IPU YMHOKEHUHU.
Jlenenue kak aeiicTBue, oOpaTHOEe YMHOKeHUI0. KOMIIOHEHTHI AecTBHIA, CBSI3b Mexay HUMU. [IpoBepka
pe3yabpTata apudmeTudeckoro aeicTBusa. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI)
CIIOKEHHSI U YMHOXKEHHS, pacTpeIeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnonb3oBanue OykB i1 00O3HAau€HMs HEU3BECTHOI'O KOMIIOHEHTa U 3aliCH  CBOICTB
apu(MeTHIECKUX ACHCTBUI.

Jenutenu W KpaTHbIE YWCIa, pa3lioKEHUE Ha MHoOuUTenu. lIpocTele M cocTaBHbIE YHCTA.
[Ipusnaku genumocTy Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

CreneHs ¢ HaTypaJIbHBIM ITIOKa3aTCJICM. 3anuch yncna B BUJIC CYMMEI pa3psaaAHbIX ClIaracMbIX.

UucnoBoe BbIpakeHHE. BhIUMCIIEHNME 3HAYEHUM YHUCIOBBIX BBIPAXKEHUM; MOPSAIOK BBITOTHEHUS
nevictBuid. HMcnonp30BaHUE TMPH  BBIYUCICHUAX TEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOWMCTB
(3aKOHOB) CJIOKEHUS U YMHOXKEHHSI, paCIpeIeIUTEILHOTO CBOMCTBA YMHOKCHHS.

Apoon

[IpencraBinenne o OpoOM Kak CHocoOe 3amucu 4acTh BelMUYuHBL. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHBIE U HETIpaBWIbHBIE OpoOu. CMenranHas apoOb; MpeACTaBlIeHUE CMEIIAHHON TpoOH B BHIE
HEIPaBUIBLHON APOOH M BBIIEIICHUE 1I€JI0N YacTH YKCiia U3 HeMpaBUILHOUM apoou. M300paxkenne npodei
TOYKaMH Ha YUCIIOBOM mpsimoii. OcHOBHOE cBOMCTBO Mpoou. Cokpamenue apooeii. [Ipuseaenne npodu k
HOBOMY 3HameHaTeno. CpaBHEHHE JIPOOEH.

CrnoxeHue W BBIYMTAHHE IpoOei. YMHOXEHHME W JelieHHe ApoOeil; B3aMMHO-0OpaTHbBIE IPOOH.
HaxoxneHue 4acTy [ejIoro U IeJIoro Mo €ro YacTH.

Hecsatuunas 3anuck apoOeit. [lpencraBneHue MecATUYHONH NOpoOM B BHIE OOBIKHOBEHHOM.



N3obpakenue necaTHIHbIX ApoOeii ToOukaMu Ha YMCI0BOM mpsiMoii. CpaBHEHHE AECATUUHBIX IPOOCH.

Apudmernueckue IEHCTBHS € ASCATHUHBIMU Apo0sMH. OKpYTIIeHHE JECITUYHBIX APOOeit.
Pemenune TekcTOoBLIX 33124

Pemnrenne TEKCTOBBIX 3aaa4d a'pI/Id)MeTI/ILIeCKI/IM crocoboM. PellleHne n0ormyecKux 3aJa4. Pemenne
3aJa4 Hepe6op0M BCE€X BO3MOJKHBIX BapUaHTOB. Hcnons3oBanne IIpu pCUHICHUH 3aaa4d Ta6J'II/II_[ Hn CXCM.
Pemenne 3a1a4, COACPKAIKUX 3aBUCMMOCTH, CBA3BIBAIOIIKUC BCIMYHUHBI: CKOPOCTh, BPEM:A, PaCCTOAHHUC,
IHE€Ha, KOJIHU4YECTBO, CTOMMOCTD. EI[I/IHI/II_II)I HU3MCPECHU: MACCHI, O6’béMa, LCHBI; paCCTOsAHUA, BPEMCHU,
CKOpPOCTH. CBs3b MCXKAY CAUMHHUIaMU U3MCPCHUS KaXkI0¥ BEIUYMHEL.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

HpeI[CTaBJIeHI/Ie JAHHBIX B BU]JIC Ta6JII/ILI, CTOJI6‘IaTBIX I[I/IaI‘paMM.
Harasanasi reomerpus

Harmsinnele mpezacraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsMasi, OTPE30K, Jyd, YIOJ,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT. YT01. [IpAMON, OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI.

JlniHa oTpes3ka, METpUYECKHUE €IMHULbI JUIMHBL. J[IMHA JOMaHOM, MmepuMeTp MHOrOYIOJIbHHKA.
W3MepeHune u mocTpoeHue yriioB ¢ MOMOILBIO TPAHCIOPTHPA.

Harnsimaeie npeacrapineHus o GUrypax Ha IIIOCKOCTH: MHOTOYTOJIBHUK; MIPSIMOYTOJIBHHK, KBaJIparT;
TPEYTOJbHUK, O PABEHCTBE (DUTYP.

Hzob6paxenue ¢uryp, B ToM 4uciie Ha kierdaroit Oymare. [loctpoenue kondurypamuii u3 gacreu
MPsIMO, OKPYKHOCTH Ha HETMHOBAHHOM U KieTuaToi Oymare. Mcronbp30Banre CBOMCTB CTOPOH U YIJIOB
NpsIMOYTOJIbHHMKA, KBaJIpaTa.

[Inomans mpsAMOYroJIbHUKA U MHOIOYTOJIbHUKOB, COCTaBICHHBIX M3 IPSIMOYIOJIBHUKOB, B TOM
yrcie Guryp, n300pak€HHBIX Ha KiIeT4aToi Oymare. EAMHUIIBI n3MEpeHus TUIOMIa Iu.

Harnsimaeie nipeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJBHBINA MapajuieIeIHIIe],
KyO, MHOTOrpaHHUKH. M300paxeHHEe MPOCTEUINIUX MHOTOIPaHHUKOB. Pa3BépTtkm Kyba U
napamienenunena. Coznanue Mojeneil MHOTOTPaHHUKOB (M3 OyMaru, mpoBOJIOKH, TUTACTUIIMHA U AP.).

O0BEM MpsAMOYTOJIBHOTO Napaenenunea, kyoa. Equauiel namMepenus oobeéma.

6 xnacc
HarypajbHble ynciia

Apudmerndeckue eHCTBUS ¢ MHOTO3HAUHBIMU HATypallbHBIMU YMCIIaMU. YKCIIOBBIE BBIpaKEHUS,
HOPSIOK ACUCTBUI, NCHONIb30BaHNE CKOOOK. VIcmonbp30BaHue NMPHU BBIYUCICHUSAX MEPEMECTUTEIBHOTO U
COYETATEeJIbHOTO CBOMICTB CJIOXEHHSI W YMHOKEHHUS, paclpeleUTeNIbHOIO CBONWCTBA YMHOXKEHHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

Jenurenu U KpaTHbIE 4YMCIa; HAUOONBIIMKA OOIIMN AETUTEeNh M HauMEHbIee oO0Ilee KpaTHOE.
JenumocTh CyMMBI M TIpou3BeeHUs. JleeHne ¢ OCTaTKoOM.

Apoon

OObIKHOBEHHAs: JApoOb, OCHOBHOE CBOMCTBO ApoOu, cokpamieHue apooeit. CpaBHeHUE W
yrnopsiiourBanue apooOeii. Pemenne 3amay Ha HaXOXKJACHHE YaCTH OT IEJIOT0 W IEJOro MO €r0 YacTH.
JpoOHoe umciio Kak pe3ynabTar JeiacHus. IlpeacraBieHue AECITUYHONW JIpoOU B BHUAC OOBIKHOBEHHOM
JpoOY U BO3MOXKHOCTH TIPEJICTABIICHUSI OOBIKHOBEHHOM ApOOH B BUJE AeCATUIHON. [lecsaTnunbie npodu u
MeTpUYecKas cucreMa Mep. ApudmeTnueckue NeUCTBUS U YUCIOBBIC BHIPAKEHUSI ¢ OOBIKHOBEHHBIMU U
JECATHIHBIME JIPOOSMHU.

OtHowenue. /lenenve B naHHOM oTHomIeHHH. Macmtal, nponopius. [IpuMenenne nponopiuii
IIPY PELIECHUY 3a7au.

[Toustue IIpOLOCHTA. Brruncienue npoucHTa OT BCJIWYMHBI W BCJIMYHUHBI I10 eé IMPOLCHTY.
BBIpa)KCHI/IC IOpOLCHTOB ACCATHYHBIMUA I[pOGSIMI/I. Pemienue 3aga4d Ha IIPOLICHTHI. BBIpa)KeHI/IC OTHOIICHUA
BCJIIMYHMH B ITPOILICHTAX.

Ilo0:xuTENABHBIE H OTpHIATEC/IbHBIC YUC/IA

IlonoxkutenpHBIE U OTPULATCIIBHBIC 4YHCJIA. HGJIBIG qucila. MOI[y.]IB quciia, reoMeTpuicCKasi
WHTEpIpeTanuss MOAyas uuciaa. M3o0paxkeHune uncen Ha KOOPAMHATHOW TpsiMoi. YwucioBbie
IMPOMCIKYTKHU. CpaBHCHI/Ie YUCCII. ApI/I(I)MeTI/I‘-IeCKI/Ie I[GflCTBHSI C MOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU



qucjiaMu.

[TpstMmoyTONBbHAST CUCTEMa KOOPAMHAT Ha MIOCKOCTH. KoopauHATHI TOUKH Ha IMJIOCKOCTH, abcmucca
u opaunara. [loctpoenue Touek 1 QUryp Ha KOOpAUHATHOM MIOCKOCTH.
BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OYKB Jis 3alUCH MaTeMaTUYECKUX BBIpAXEHUW U mpeyoxkeHuil. CBoiicTBa
apudmMeTHueCKuX AeicTBHA. ByKBEeHHBIC BRIPAKEHUS U YUCIIOBBIC TIOJICTAHOBKH. byKBEHHBIC PaBEHCTBA,
HaXOXJEHWE HEHU3BECTHOrOo KommoHeHTa. @Dopmynbl: GOpMylbl MepuUMeTpa U IUIOIIATU
PSIMOYTOJIbHHKA, KBaJIpaTa, 00bEMa mapaieenureia u Kyoa.

Pelnenne TeKCcTOBBIX 32124

Pemennie TekcTOBBIX 3a1au apudmernyeckuM crnocoOom. Perienue snornyeckux 3anad. Pemienue
3a1a4 nepedopoM BCeX BOZMOXKHBIX BapUAHTOB.

Pemenne 3aJad, CcCoACpKalMX 3aBHUCUMOCTH, CBA3BIBAIOIIWX BCIWYHMHBI! CKOPOCTb, BPCM:,
pacCToOdHHUE; LI€HA, KOJINMYCCTBO, CTOUMOCTBL, IIPOU3BOAUTCIBHOCTL, BPEMA, 00BEM pa6OTBI. EI[I/IHI/II_[H
HU3MCPCHUA: MACChl, CTOUMOCTHU; paCCTOAHHNA, BDEMCHH, CKOPOCTH. CBs3b MCXKAY CAMHUIaMU U3MCPCHUA
Ka)KZ[Oﬁ BCJINYHHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLUOHAIBHOCTBIO BEIWYUH, IPOLICHTAMU,
pelIeHre OCHOBHBIX 33J1a4 Ha ApoOu U MPOLIEHTHI.

OueHka 1 IpuUKKUIKa, OKpyriaeHue pe3yiabrara. CocTaBieHue OYKBEHHBIX BBIPAKEHUH 110 YCIOBUIO
3a/1a4H.

HpeIlCTaBJICHI/Ie JaHHBIX C ITOMOIIBIO Ta6JII/III U auarpamm. CronbuaTeie AuarpaMMmbl. YTCHHUEC U
IOCTPOCHHC. YreHnue KPYIrOBbIX IUArpaMm.
Har.lmzmaﬂ reomMeTpus

Harmsmaeie mpencraBieHus O (GUTypax Ha IDIOCKOCTH: TOYKA, MpsMas, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOIbHUK, OKPY)KHOCTh, KPYT.

B3aumHOe  pacnonokeHue AByX NPSAMBIX Ha  IUIOCKOCTH, IapajlyIesIbHbIE  NPSIMBIE,
MEePICHANKYIJISIPHBIE MpsMble. V3MepeHne pacCTOSTHUI: MEXIy IBYMS TOYKaMH, OT TOYKH 1O MPSAMOIL;
JUIMHA MapIIpyTa Ha KBAJPATHON CETKE.

N3MepeHne © TOCTPOCHUE YIJIOB C TMOMOIIBIKD TPAHCHOPTHpPA. BHABI TPEyroJabHUKOB:
OCTPOYTOJIbHBIM, MIPSIMOYT OJIbHBIM, TYIIOYTOJIbHBI; paBHOOEIPEHHBIM, PAaBHOCTOPOHHHIA.
YeThIpEXYrobHUK, PUMEPBI YETHIPEXYTOIBHUKOB. [IpAMOYTroJIbHUK, KBapaT: UCIOJIb30BAHUE CBOWMCTB
CTOpPOH, YIJNOB, AuaroHaneil. M3o0paxeHune reomeTpudeckux (QUIyp Ha HETUHOBAaHHOW Oymare c
WCIIOJIb30BAaHUEM LIUPKYIIS, IMHEWKH, YTOJIbHUKA, TpaHcmopTupa. [locTpoeHus Ha KieT4aToi Oymare.

[lepumerp MHoroyronpHuka. lloHdaTne momaan GUIypsl; €AMHULBI W3MEpPEHUs IUIOMIAIN.
[Tpubmmk€HHOe M3MepeHue Imiomann ¢Guryp, B TOM 4YHCle Ha KBaapaTHou cerke. [IpubmmxénHoe
WU3MEPEHHE JUTMHBI OKPY>KHOCTH, IIJIOMIAIU Kpyra.

CumMmMeTpus: IIeHTpalbHasA, 0CeBasl U 3epKajbHasi CAMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsanele npejacTaBieHuss O NPOCTPAHCTBEHHBIX (HUrypax: Mapajuleienunesa, Kyo, MpusMma,
nupaMuja, KOHYC, HWIMHIAp, Imap u cdepa. M3o0pakeHue mnpocTpaHCTBEHHbIX ¢uryp. I[Ipumepst

Pa3BEPTOK MHOTOTPAHHUKOB, HMIMHAPA U KoHyca. Co3aHnue Mofeneil MpoCTpaHCTBEHHBIX (uryp (U3
OyMmaru, ImpOBOJIOKH, IUJIACTHJIMHA U JIp.).

[Tonsitne 06bEéMa; enuHUIIBI U3MEpeHHs 00bEMa. OOBEM MPAMOYTOIBLHOTO TapaJlIeIenuneaa, Kyoa.

3. IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOT'O
HNPEAMETA «<MATEMATHUKA» (IO T'OAAM OBYYEHMUA)

OcBoecHue yqeGHoro Kypca «Maremaruka» B 5 - 6 KjaccaX OCHOBHOM IIIKOJIBI JOJIXKHO obecneynBaTh
AOCTUIKCHUC CIICAYIOIHNX MPEAMCTHBIX O6p330BaTCJILHI>IX PC3YyJIbTATOB:

5 kaacce
Yuciia 1 BLIYMCJIECHUA



[TornMaTh W TPABWIBHO YHOTPEOJATH TEPMHHBI, CBSI3aHHBIC C HATYPAJIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOSIMHU.

CpaBHMBAaTh M YNOPSIOUMBATH HATypalbHbIE YMCIIA, CPABHHUBATH B TMPOCTEHIIUX CIydasx
OOBIKHOBEHHBIE IPOOHU, IECATHYHBIC IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW (YMCIIOBOI) IMPSIMON C COOTBETCTBYIOLIUM €l YHMCIOM U
M300pakaTh HATYpaIbHBIC YHCIIA TOYKAMHU Ha KOOPIUHATHOU (YMCIOBOM) MPSMOIA.

BeimonuATe apudmerndyeckue NEHCTBHS C HATYpaJbHBIMH YHCIAMH, C OOBIKHOBECHHBIMH
IpoOsMU B MIPOCTEHIINX CIIydyasiX.

BbINonmHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.

OxpyrysTh HaTypaibHbIC YHUCIIA.

PemeHnne TeKCTOBBIX 3aa4

Pemate TEKCTOBBIC 3aJa4n apI/I(i)MeTI/I‘IeCKI/IM CIocodoM H ¢ IMOMOIIBIO OPraHU30BAHHOTO
KOHCYHOI'O nepe6opa BCCX BO3MOXHBIX BAPHUAHTOB.

Pemarsn 3alaud, COoACpIKAIMC 3aBHUCUMOCTH, CBA3SBIBAIOIIUC BCIWMYMHBI: CKOPOCTb, BpPEMA,
PaCCTOAHUC,; ICHA, KOJIUYICCTBO, CTOUMOCTD.

Hcnonb3oBarh KpaTKUC 3aIlluCU, CXCMBbI, Ta6J'II/II_IbI, 0003HaYEHHST IIpHu pCUICHHUH 3a1a4.

Ilonp30BaThCs OCHOBHBIMHU CAMHUIaMH HU3MCPCHUA: LCHBI, MACCbl; PAaCCTOAHUSA, BPEMCHH,
CKOPOCTH,; BbIpaKaTb OAHU CAUHUIIBI BEJIMUUHBI YCPE3 APYTHUC.

W3BnekaTh, aHAIU3UpOBaTh, OLIEHUBATh HH(POpPMAlLMIO, NPEACTABICHHYIO B Tabiuue, Ha
cTOJI0YaTON AMarpamMme, MHTEPIPETUPOBATh MIPEICTABICHHbBIE JaHHbIE, UCII0Ib30BaTh JaHHBIE
IIpU pELICHUH 3a/1au.

Harnsinaasi reomerpus

Ilonb30BaTbcd TreOMETPUYECKMMM IOHATHSAMHU: TOYKa, INpsAMas, OTPE30K, Jyd, YIoJ,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPsl OOBEKTOB OKPY)KAIOLIET0 MHUpPA, HMEIMMX (HopMy H3yUeHHBIX
reoMeTpHuecKuX Guryp.

Hcnonws30BaTh  TEPMHUHOJOTHIO,  CBSI3AHHYKHO C  yIJIaMU:  BEpUIMHA  CTOPOHA; C
MHOTOYT'OJIbHUKAMU: YTOJ1, BEpLIMHA, CTOPOHA, IMaroHalb; C OKPY>KHOCTBIO: paJnyC, TUaMeTp,
LEHTP.

N300paxaTh M3ydeHHbIE TeOMeTpudeckue (Urypsl Ha HETMHOBAaHHOM M KileT4aToM Oymare c
MTOMOILBIO UUPKYJIA U TUHEUKH.

HaXOJII/ITB JJIUHBI OTPE3KOB HEMOCPECACTBCHHBIM U3MEPCHHUEM C IMOMOIIBIO J'IHHCfIKH, CTPOUTH
OTPEC3KU 3aI[aHHOI7I AJIMHBL; CTPOUTH OKPYKHOCTH 3a/IaHHOTO paJguyca.

Hcmons30BaTh CBOMCTBA CTOPOH U YIJIOB HNPSAMOYTOJIbHUKA, KBaJApaTa AJId HUX IOCTPOCHMH,
BBIUUCJICHUS TUIOIIAAN U IICPUMCTpPaA.

Bbruucnare nmepuMeTp M IUIOMIAAL KBajpaTa, MPSIMOYTOJbHHKA, (UIYp, COCTABICHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM 4Hciie (pUryp, n300pakEHHBIX Ha KJIeTYaTol Oymare.

Ilonp30BaThCd OCHOBHBIMH MCTPUYCCKUMU CIUHHULAMU HWU3MCPCHHUA UIMHBI, IUJIOMIAOU,
BBIPpAXKATh OTHU €AVMHUIBI BEJIMYHUHBI YCPEC3 APpYTHUC.

Pacno3naBarb napajijiCJICuIica, Ky6, HCIIOJIb30BAaTh TCPMHUHOJIOTMIO: BCPIINWHA, pe6po r'paHb,
HU3MEPCHHA, HAXOAUTH U3MCPCHUS IMapaJUICIICIIUIIC/A, KY6a

Bbruucnate 00b€M  Ky0a, Mapajulelienuriea MO 33JaHHBIM HM3MEPEHMSM, I0JIb30BaThCA
€IMHUIIAMU U3MEPEHUs 00bEMA.

Pemrate HecnoxHBIE 3aga4u Ha HU3SMEPCHHUEC TI'COMCTPHUYCCKHUX BCIWMYHMH B MMPAKTUYCCKUX
CUTyalluAgX.



6 KJaacc

Yuciia 1 BLIYUCICHAA

3HaTh M NOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3NMYHBIMH BHIAMU YUCENl M CHOCOOAMH HUX
3aIUCH, IEPEXOAUTH (€CIIH ATO BO3MOXKHO) OT OJHON (hOPMBI 3aITUCH YHCTIA K JPYTOM.

CpaBHI/IBaTB U yHnopsaaoduuBaThb MCJIBIC 4YHCIIA, OOBIKHOBEHHBIE U JACCATUYHBIC IIpOGI/I,
CpaBHHUBATBh YMCJida OJJHOI'O U PAa3HbIX 3HAKOB.

BbimonHATh, coderas YCTHbIE M NHUCHMEHHBIE NpPUEMBI, apUPMETHYECKHE ICUCTBUS C
HaTypaJIbHBIMM UM LEJIbIMM YHUCIaMH, OOBIKHOBEHHBIMH U JECSITUYHBIMH JpoOsMH,
IIOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMUA YUCIIAMM.

BbruncnsTe 3HaUY€HUS YMCIOBBIX BBIPAXKEHWI, BBIMOJHITh MPUKHAKY M OLIEHKY pe3yibTara
BBIYMCIICHHM; BBIMOJHATHh MPEoOpa30BaHMsI UMCIOBBIX BBIPAXKEHHI HAa OCHOBE CBOMCTB
apupMETUYECKHUX JCHCTBUMN.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW MPSMOI ¢ COOTBETCTBYIOIIUM €i1 YMCIIOM U U300pakaTh
4KCJla TOYKaMU Ha KOOPAMHATHOW MPSAMOM, HaXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B HpHMOYl"OJ'IBHOﬁ CUCTCMC KOOpAUHAT C KOOpAUWHATAMU 3TOM TOYKH.

OprrJ'IHTB OEJbIC YHCIIa U JCCATUYHBIC IlpO6I/I, HaxoauThb HpI/I6J'II/I)KCHI/I$I YHUCECII.

YucJioBble 1 OYKBeHHbIE BbIPAKEHHA

ITonumars u YHOTpe6J'I$ITL TCPMHUHBI, CBA3aHHBIC C 3alIMCbIO CTCIICHU YK CJId, HAXOAWUTh KBaJApaT
n Ky'6 4qHnciia, BBIYUCIIATH 3HAYCHHN A YHCJIIOBBIX BBIpa)KeHPIﬁ, CoACpiKaIuX CTCIICHU.

ITonp3oBaThCs MIpU3HaKaMH JACJIIMMOCTH, PACKIAAbIBATb HATYPAJIbHBIC YHCJIA Ha HPOCTHIC
MHOXHUTCIIHN.

ITonp30BaThCA MaCH_ITa6OM, COCTAaBJIATH IMPOMOPHUN U OTHOILICHHA.

Hcnons3oBaTh 6YKBBI I 0003HAYCHHS YHUCET IIpu 3alluCu MAaTCMATHYCCKUX BBIpa)KeHHﬁ,
COCTaBJIATH 6YKB6HHLIC BbIPAKCHUSA U (bOpMYJ'IBI, HaxXO0AUuThb 3HAYCHUA 6YKBeHHLIX BLIpa)KCHI/II\/'I,
OCYIICCTBJIAA H€O6XOI[I/IMI)I€ HOACTaHOBKHU U npeo6pazoBaHH${.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3aa4

Pemrate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4M apUPMETHIECKUM CITOCOOOM.

Pemrats 3aa4yi, CBA3AHHBIC C OTHOUICHHWEM, IMPOMNOPHMOHAIBHOCTHEIO BCIWMYHH, IMPOLCHTAMMU,
peiaTh TP OCHOBHBIC 3a1a41 HAa I[pO6I/I " MPOLCHTEI.

Pemate 3amaum, comepkamye 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIUYHHBL CKOPOCTH, BpPEMS,
paccTosiHue; IeHa, KOJUYECTBO, CTOMMOCTB; MPOU3BOAUTEIBHOCTh, BpeMs, 00béMa paboTHI,
UCTIONB3Ysl apuPMETHUECKHe ACUCTBUSA, OIEHKY, NPUKHUIKY; TOJb30BAThCS €IMHHUIIAMU
W3MEPEHUS COOTBETCTBYIOIINX BEITUUHH.

CocTaBnaTb OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHIO 3a]auH.

W3Bnekarp wH(pOpMaIKiO, TPEICTABICHHYIO B Ta0NIWIaX, HA JIMHEHHOW, cTONOYaTON WIn
KpYTrOBOM JMarpamMmax, HHTEPIPETHPOBATh MPEICTABICHHbBIE JaHHBIC; UCIIOIb30BaTh JaHHBIC
MIPU PEIICHUH 3a/1a4.

[IpencraBasaTs HHPOPMAIUIO C TOMOIIBIO TAOIHII, THHEHHON U CTOI0YATON qUATpamMM.

HaruasaHas reomerpust

[IpuBoauTH, mNpUMEPH OOBEKTOB OKPYXKAIOLIETO MHUpPA, HMEIOMMX (OopMy HU3yueHHBIX
TreOMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PaBHBIX U CUMMETPHUYHBIX

¢buryp.

N3o0paxaTh ¢ MOMOINIBIO ITUPKYJIS, JTUHEUKH, TPAHCTIOPTHPA HAa HEIIMHOBAHHOW WM KJIETYATOM



OyMare W3YyYeHHBIE IIJIOCKHE TeOMETpUUYeCKue (GUTYpbl U KOHQPUTYpAlMH, CHMMETPUYHBIC
¢burypsr.

[Tonp30BaThcs TEOMETPUUYECKMMH TOHSATHUSMH: PABEHCTBO (UTYp, CUMMETPHS; HCIIOJIB30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BEIMYMHBI YyIII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 3aJaHHOU
BEJIMYMHBI, I0JIb30BATHCSA TP PEUICHUM 3aJad I'paJyCHOM MEpOH YIJIOB; paclo3HaBaTh Ha
4epTeKax OCTPBIM, IPAMOM, PA3BEPHYTHIN U TYIIOU YIJIBL.

Breraucnars JJIMHY HOMaHOﬁ, NepuMETPp MHOI'OYroJIbHHKA, TII0Jb30BATHCA CAWHHUIAMU
HU3MCPCHUA NJIMHBI, BBIPAXKATh OAHU CANHUIIBI U3MCPCHUS JJIMHBI YCPEC3 APYTruUc.

Haxonuts, ucnonb3ys 4epTéxHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMs TOYKaMH, OT
TOYKH J0 MPSIMOM, NIMHY ITyTH Ha KBaJpaTHOM CETKE.

Brruncisats miomanb (bl/lryp, COCTAaBJICHHBIX M3 NPAMOYT'OJIbHUKOB, UCIIOJIb30BATH pa36HeHHe
Ha MPSMOYTOJIbHUKHU, Ha PaBHbIC (DUTYPBI, TOCTPAUBaHUE JI0 MPSIMOYTOJIbHHUKA; ITOJIb30BAThCS
OCHOBHBIMH CJIMTHUIIAMH U3MEPCHHUS TUIOIIAIH; BRIPAXKATh OJTHU CIMHUIIBI U3MEPEHUS TUIOIIAIN
4yepes apyrue.

Pacnio3naBate Ha MoOAENSIX W H300pOKEHHUSIX MUPAMHUIY, KOHYC, LMJIWHIpP, HCIOIH30BAThH
TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, paHb, OCHOBaHUE, pa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIBHBIN MapajuieIeIHIIe]T.

Bbruauciare 00bEM TPSMOYTOJNIBHOTO TapauleNienuiea, Kyoa, I0JIb30BaThCsl OCHOBHBIMH
eIMHUIIAMU U3MEpEHUs 00bEMa; BRIPAXKATh OJTHU CIUHHIIBI H3MEPEHUsI 00bEMa uepes apyrue.

Pemate HecI0XHBIC 3ala4yi Ha HAXOXKIACHUC TCOMCTPHYCCKUX BCIMYHMH B HNPAKTHYCCKHUX
CUTyalluAgX.

4. TEMATHYECKOE IINTAHUPOBAHHUE

5 kaacce (170 1)
Ha3zanue
pasnena OcHoBHOE coaep:kaHue OcHOBHBIE BUBI J1€ATEIbHOCTH
(410 4acoB) 00y4arouuxcs
HartypajbHble JlecsTuuHasi cuctema Yurarth, 3alIUCHIBATH, CPABHUBATH

yucaa. JlelicrBust
¢ HATYPAJIbHBIMH
quCJIaMU

(43 v)

cuucieHus. Psn
HaTypaJIbHbIX YHUCEIL.
HarypanesHusbiil psa.
Yucno 0. HarypanbHbie
qyciia Ha
KOOPJAWHATHOU
npsimoii. CpaBHEHHE,
OKpYyTJICHUE
HATypaJIbHBIX YHUCEII.
Apudmernueckue
JIEHCTBHUS C
HaTypaJlbHBIMU
guciaamMu. CBoucTBa
HYJI [IPU CJIOKEHUU U
YMHO>KEHHUH, CBOMCTBA
€AUHULbI IpU
YMHOKEHUH.
IlepemecTurenbHoe u
COYETATEIBbHOE

HaTypaJIbHbIC YMCIIA; IPeAJIaraTb u
00CyKaaTh CIOCO0OBI YIIOPSJIOUYUBAHUS
qUCeI.

HN300paxkarb KOOPJIMHATHYIO NPAMYIO,
0TMEeYaTh YHCJIa TOYKaMH Ha
KOOPAUHATHOW NPSIMOU, HAXOAUTH
KOOPAUHATHI TOYKH.

HccaenoBarh CBOMCTBA
HaTypajabHOTO psiaa, uncen 0 u 1 mpu
CJIO)KEHUHU U YMHO>KEHUHU.
Hcnoab3oBaTh NPaBUJIO0 OKPYTJICHUS
HaTypaJdbHbIX YHUCE.

BbinoJHATH apupMeTHYECKHe
AeliCTBUS C HATYPAJIbHBIMU YHUCIIAMU,
BBIYMCJIATH 3HAUCHUS YUCITOBBIX
BBIpaKEHUN cO cKkOOKamu u 6e3
CKOOOK.

3anuchbIBATH IPOU3BEJICHUE B BUJE
CTCIICHHU, YUTATh CTCIICHH,




CBOMCTBA CJIOKECHUS U
YMHOKEHMUS,
pacrpeneanTesIbHOE
CBOMCTBO YMHO>KEHHMUSI.
Jlenurenu u KpaTHbIE
4qucia, pa3ioKeHue
qUcjia HA MHOYXKHUTEIIH.
JleneHue ¢ OCTaTKOM.
IIpocTeie ncocTtaBHbIE
qucia. [Ipusnaku
neaumMocTHa Ha 2, 5, 10,
3, 9.

CreneHs ¢
HaTypaJIbHBIM
MOKa3aTeJIEM.
YHuciioBbie BhIPpAXXKEHUS
NOPsAIOK NEUCTBUM.
Penienue TeKCTOBBIX
3a/Ja4 Ha BCeE
apu(pMETHUICCKHUEC
OCUCTBUS, HA JIBH)KCHUC
U MOKYIIKHU

HCIMO0JIb30BATH TEPMUHOJIOTHIO
(ocHOBaHMeE, TOKA3aTENb), BBIYUCJIATH
3HAYCHUSHA CTEIICHEH.

BBINOJIHATH NPUKUIAKY U OLEHKY
3HAYECHUM YMCIIOBBIX BbIPAXKCHUM,
Nnpeaiaratb 1 NIPUMEHATh PUEMBI
NPOBEPKMU BBIYUCIICHUM.
HUcnoab30BaTh NPHU BIYUCICHUAX
IIEPEMECTUTEIIBHOE U COYETATEIBHOE
CBOMCTBA CJIOKEHUSI U YMHOXEHUS,
pacnpeneauTesIbHOE CBOMCTBO
YMHOKEHUS; (POPMYJIHPOBATH U
NPUMEHATH MPaBUJIa MPeoOpa30BaHUs
YHUCJIOBBIX BBIPAXKEHUN Ha OCHOBE
CBOUCTB apu(PMETHUECKUX ICHUCTBUN.
HccaenoBarb 4ncioBbie
3aKOHOMEPHOCTH, BBIIBUTATh U
000CHOBBIBATH I'MIIOTE3bI,
¢opmympoBaTs 00001IeHNSI 1 BHIBOABI
10 pe3yabTaTaM MPOBEIEHHOTO
nccienoBanus. DopmMyJMpoBaATH
onpeaesJeHUs JICJIUTENS U KPaTHOTO,
Ha3bIBATh JCIIUTEIIN U KPAaTHBIC YHUCIIA;
PAcno3HaBaTh NPOCTHIE U COCTABHBIC
yuciia; (popMyJIUpPOBATH U IPUMEHATDH
NMPU3HAKHU JIETUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3II0KECHUS
YHCIia HAa TIPOCThIE MHOXKHUTEIH;
HAXOUTh OCTATKU OT JCJICHUS U
HEMNOJIHOE YaCTHOE.

Pacnio3naBaTh UCTUHHBIC U JIOYKHBIC
BBICKA3bIBaHUS O HATYPaJIbHBIX
quciiax, NPUBOAUTH NPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPHUIIAHUSI
BBICKAa3bIBAHUM O CBOMCTBAaX
HaTypaJIbHBIX YHCEII.
KouncrpyupoBath MaTeMaTn4ecKue
NPeII0KeHUs C IIOMOIIBIO CBSI3OK «H»,
«UIW», KECIH..., TO...».

Pemarb TEKCTOBBIE 3a1a49n
apupMETHIECKUM CIIOcOO0M,
HCIMO0JIb30BATh 3aBUCUMOCTH MEXTY
BeIIMYUHAMH (CKOPOCTh, BPEMSI,
paccTosiHUE; [IeHa, KOJUYECTBO,
CTOUMOCTB U JIp.): AaHAJU3UPOBATH U
OCMBICJIMBATH TEKCT 3a/1a4H,
nepegopmMyIMpoBaTh yCIOBUE,
U3BJIEKATh HEOOXOIUMBbIC TaHHBIE,
YCTaAHABJIUBATH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU, CTPOUTH JTJOTUYECKYIO
LETIOYKY PACCYKIACHUMN.
MoaeaupoBaTh X0/ PELUICHUS 3aa4u
C MMOMOIIBIO PUCYHKA, CXEMBI,
TAOJIUIIBI.




IIpuBoauThL, pa3déupaTh, OLEHUBATH
pa3nauyHble pelIeHUs, 3allUCU PEIICHUMN
TEKCTOBBIX 3aJad4.

Kpurnyeckn ouneHUBATH I10JYYCHHBIN
pe3yJbTar, OCylIEeCTBJIATH
CAaMOKOHTPOJIb, TIPOBEPsIsi OTBET Ha
COOTBETCTBHUE  YCJIOBUIO, HAXOAUTH
OITNOKH.

PemaThb 3a71auu ¢ noMoIIsI0 riepedopa
BCEX BO3MO>XHBIX BADUAHTOB.
3HAKOMHUTBCSI C MCTOpPMEHd pa3BUTHUS
apu(pMETUKHU

Harasanas
reoMeTpus.
JIlunuu Ha

IJIOCKOCTH

(12 )

Touka, npsimasi,
OTPE3O0K, JIy4.
Jlomanasi. Isamepenue
JJIMHBI OTPE3KaA,
METPHUYECKHE €JTMHUIIbI
U3MEPEHUs NJIUHBI.
OKpY’>KHOCTbU KPYT.
IIpakTuueckas padora
«ITocTpoenue y3opa u3
OKPY>KHOCTEI».

Yron. IIpsimon,
OCTpBIH, TYIIOH U
Pa3BEPHYTHIN YIJIbL.
N3mepenue yrios.
IIpakTnueckas padora
«IlocTpoenne yrioB»

Pacno3naBarhb Ha yepTexax, pUCyHKax,
ONKCBHIBATH, UCIIOJIB3YS
TEPMHUHOJIOTUIO, U M300pakaTh C
IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB:
TOUKY, IIPSAMYIO, OTPE30K, Iy, yIoJl,
JIOMAaHYIO, OKPY>KHOCTBb.
Pacno3naBaTh, NpUBOAUTH IPHUMeEPbI
00BEKTOB peabHOIr0 MHPA, UMEIOLLINX
(hbopmy n3ydeHHBIX QUTYD, OLIEHUBATH
X JIMHEWHBIE pa3Mepsbl.
Hcnonb30BaTh JIMHENKY U
TPAHCIIOPTUP KAK UHCTPYMEHTHI IJIs1
HOCTPOEHUS U U3MEPEHUS: H3MEPATH
JUINHY OTPE3Ka, BEJINYNHY YyTJ1a;
CTPOUTH OTPE30K 3aJaHHOU JINHBI,
YToJI, 3aJaHHOI BEJIMYMHBI;
OTKJIA/IBIBATH LIUPKYJIEM paBHbBIC
OTPE3KH, CTPOUTH OKPY>KHOCTH
3agaHHoOrO paguyca. U3o06paxkarnb
KOH(UTypalluu reoMeTpuYecKux puryp
U30TPE3KOB, OKPY>XKHOCTEU, HUX
4acTe Ha HEJIWHOBAHHOW U KJIETYATOMU
Oymare; npeajararb, ONUCbIBaTh U
00CcyKIaTh CNNOCO0OBbI, AJITOPUTMBbI
MOCTPOEHUSI.

Pacno3znaBarh 1 n300paxkarthb Ha
HEJIMHOBAHHOMU W KJIeTUYaTOu Oymare
OpsIMOM, OCTPBIU, TYIIOMU, Pa3BEPHYTHIN
YTJIbl; CPABHUBATH YTJIbL.
BpruucasiTbe JJIMHBI OTPE3KOB,
JIOMaHBIX.

IToHumaTh M NCNOJIB30BATh NPH
pelleHNH 3224 3aBUCUMOCTH MEXTY
€IMHUILIAMU METPHUYECKON CHCTEMBI
Mep; 3HAKOMHUTBLCH C HEMETPUUYECKUMU
CHUCTEMaMU MEp; BbIPAKATh JJIUHY B
pa3IUYHBIX €IUHUIIAX U3MEPEHUS.
HccaenoBars Qurypsl u
KOH(pUTYypauu, UCoab3ys u(GPOBHIC

pecypchl

OO0bLIKHOBEHHEIE
Apoou
(48 1)

JpoOs. I[IpaBuiabHBIC T
HenpaBWJIbHBIE JPOOH.
OCHOBHOE CBOMCTBO

MoaesupoBaTh B rpad)IeCKOM,
npeaMeTHON Gopme, CTTOMOIIBIO
KOMIBIOTEpA MOHSITHSI U CBOMCTBA,




npobu. CpaBHEHNE
poOeH.

CnoskeHue U BBIYUTAaHHE
OOBIKHOBEHHBIX JIPOOECH.
CwmenranHast 1poosb.
VYMHO>XEHHE U JIECIICHUE
OOBIKHOBEHHBIX JIPOOCH;
B3aWMHO-OOpaTHBIC
poou.

Penienune TekCcTOBBIX
3aj71a4, CoJIepIKaIIuX
npoou. OCHOBHBIE
3a71auu Ha Apoou.
ITpumenenue OyKB JJIs1
3arnuCcu
MaTeEMaTUYECKUX
BBIPAXXCHUU U
OpeaI0KEHU N

CBSI3aHHBIE C OOBIKHOBEHHOMW APOOKIO.
YuraTh U 3aIIUCHIBATH, CPABHUBATH
OOBIKHOBEHHBIE JIpOOH, MPeAIaraThb,
000CHOBBIBATH M 00CY:KIATh CIIOCOOBI
YHOPSIAOUUBAHUS IPOOEi.
N300pakaTh OOBIKHOBEHHBIC JIPOOH
TOYKAaMM Ha KOOPJAWHATHOM IIPSMOIA;
HCII0JIB30BATh KOOPJANHATHYIO
NPSAMYIO JUISI CPaBHEHUS ApOOeii.
DopMyJIMPOBATH, 3ANIUCHIBATH C
NMOMOIIbI0 O0YKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU NpOOU; HCIOJIb30BATH
OCHOBHOE CBOWCTBO APOOH ISt
COKpallleHHUs 1poOeit U mpUBEeACHUS
JIpoOU K HOBOMY 3HAMEHATEIIIO.
IIpeacraBasiTh CMEMIAHHYIO APOOH B
BHJIC HETIPABUJILHOW U BBIJICISITH
LEJIYIO YacTh YHUCJIAa U3 HENIPABUIBHOM
apoou.

BoinosiHaTh apudmeTrnyeckue
aeiicTBUsI C OOBIKHOBEHHBIMHU JPOOSIMU;
NPUMEHSTH CBOMCTBA
apu(PMETHICSCKUX ICUCTBAN TSI
palnyoHaIu3aliiu BBIYUCICHUM.
BbINOJHATH NPUKUIKY U OLIEHKY
pe3yJibTaTa BBIYMCICHUN; peAiaraTb u
NPUMEHATH NPUEMBI IPOBEPKH
BBIYUCIICHUU.

ITpoBoauTh HcCC/IEI0BAHUA CBOMCTB
Jpo6eit, onmupasich Ha YHUCIIOBBIE
OKCIIEPUMEHTHI (B TOM YHCJIE C
NOMOIIBIO KOMIOBIOTEPA).
Pacnio3naBaTh UCTUHHBIC U JIOYKHBIC
BBICKA3bIBaHUSI O APOOSX, NPUBOAUTH
npuMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKAa3bIBAHMUS U OTPULIAHUS
BbICKa3bIBaHUM.

Pemats TEKCTOBBIE 3a1a4H,

coJiep kaime apoOHbIe TJaHHBIC, U
3a/la4d HA HAaXO0KJE€HUE YacTH LE€JI0T0
U TIEJIOTO 0 €T0 YaCTH; BBISIBJATH UX
CX0/ICTBA U pa3IN4us.
MopaeaupoBaTh X0/ pPEUICHUS 3aJa4u
C  TOMOIIBIO  PHCYHKAa, CXEMBl,
TAOJINIIBI.

IIpuBoauThL, pa3déupaTh, OLEHUBATH
pa3IUYHBIC PEIICHUs, 3alTUCHU PEIICHUN
TEKCTOBBIX 3aJad4.

KpuTnyecku oneHMBaThb IOJTYYECHHBIN
pe3yJbTar, OCYLIECTBIIATH
CaMOKOHTPOJIb, IIPOBEPsisI OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH
OILITNOKMU.

3HAKOMHUTBLCH C MCTOPHUEH Pa3BUTHUS
apu(pMEeTUKHU




Harasanas
reoMeTpus.
MHOroyroJibHUKH
(10 u)

MHOroyrojJsHUKH.
YHeThIpE€XYTOJbHUK,
NPsIMOYTOJIbHUK,
KBaJpar.
IIpakTnueckas padora
«ITocTpoenue
NPsSIMOYT'OJIbHUKA C
3aJaHHbIMHU CTOPOHaMU
Ha HEJIMHOBAHHOM
Oymare».
TpeyrojnbpHUK.
IInomane u nepumerp
OPsSIMOYTOJIBHUKA U
MHOI'OYT'OJIbHUKOB,
COCTaBJIEHHBIX U3
OpsIMOYTOJIBHUKOB,
€IMHULbl U3MEPEHUS
miomaau. Ilepumerp
MHOTI'OYT'OJIbHUKA

OnmuceiBaTh, HCNOJIB3YS
TePMHHOJIOTHI0, H300paXKaTh C
MOMOILBIO UEPTEKHBIX UHCTPYMEHTOB
U OT PYKH, MOJEIIMPOBATh U3 OymMaru
MHOT'OYTOJIbHUKH.

IIpuBOoaANTHL NpUMepPbI OOBEKTOB
peaabHOTO MUpPA, UMEIOIINX (HOpMY
MHOI'OYT'OJIbHHUKA, MIPSIMOYTOJIbHUKA,
KBaJpara, TPEyroJbHUKa, OIEHUBATH
UX JIMHEWHBIC pa3Mepbl. BLIYHCIATH:
NEPUMETP TPEYTOJIbHUKA,
NPAMOYTOJIbHUKA, MHOTOYT'OJIbHUKA;
IJIOIIAb IIPSIMOYTOJIbHHUKA,
KBaJjpara.

HN306paxkxaTh OCTPOYIrOJbHBIE,
NPSAMOYTOJIbHbIEC U TYNOYTOJIbHbIE
TPEYrOJbHUKHU.

CTpouTh Ha HEJIMHOBAHHOU U
KJIeTyaTol Oymare KBaapaT u
NPSAMOYTOJIBHUK C 3aJaHHBIMU
anuHamMu ctopoH. UcciaenoBarhb
cBOICTBA MPSIMOYTOJILHUKA, KBaJpaTa
MyTEM DKCIIEpUMEHTA, HaOJIFOICHHU A,
U3MEpPEHUs, MOAEJIMPOBAHUS;
CpaBHHBAaTh CBOMCTBa KBajpara U
OpsIMOYTOJIBHUKA.

KoncTpyupoBars MaTemMaTH4ecKue
NMPeNJI0KeHUs C TOMOIIBIO CBSI30K
«HEKOTOPBIIN», «JIF000I».
Pacno3HaBaTh UCTUHHBIE U JIOKHBIC
BBICKa3bIBaHUSI O MHOTOYT'OJIbHUKAX,
NPUBOJAUTH NIPUMEPHI U
KOHTPHPUMEPHI.

HccnenoBars 3aBUCHMMOCTD ILJIOIIAIN
KBaJipaTa OT JUIMHBI €0 CTOPOHBI.
Hcnoab3oBarb ¢cBOMCTBA KBaAPATHOU
CETKH JUJIsl TOCTpOeHUsT puryp;
pa30ouBaTh NPSIMOYTOJIBHUK Ha
KBaJIpaThbl, TPEYTrOJIbHUKH;
COCTABJIATH GUTYPHI U3 KBAJAPATOB U
OPSIMOYTOJIbHUKOB U HAXOAUTH UX
IIo1aab, pa3ouBaTh (pUrypsl Ha
OPSIMOYTOJIBHUKHM U KBaJIpaThl U
HaXOAUTh UX IJIOIIAMb.

BpipaxaTh BeIMUUHY MJIOLIAIHU B
pa3IUYHBIX €AUHULIAX U3MEPEHUS
METPUUYECKOU CUCTEMBI MEP, IOHUMATh
U HCIOJIB30BAaTh 3AaBUCHMMOCTH MEXIY
METPUUYECKUMHU €IMHUIIAMH U3MEPEHUS
TUTOLIAH.

3HAKOMHUTHCH ¢ IPUMEPaMHU
NPHUMeHEeHNs IUIOLAIN U IIEpUMETpPa B
NpaKTUYECKUX cuTyanusx. Pemarns
3aa44 U3 peajlbHOMU )KU3HHU,
npeiaraTh M 00CyK1aTh pa3jindHble




crnoco0bl peuieHus 3a1a4

JlecaTHUHBIE
apoou
(38 a)

JlecsaTuuHasl 3aucCh
npobeii. CpaBHEHUE
JICCSITUYHBIX IPOOCSH.
JeivicTBuUs c

JICCSITUIHBIMH IPOOSTMU.

Okpyriienue
JICCSITUYHBIX JIPOOCH.
Pemenmne TeKCTOBBIX
3aja4, CoJIeprKaIImx
npobu. OCHOBHBIE
3aJ1a4y Ha Jpoou

IIpencraBiasiTh JIECITUYHYIO JPOOH B
BHU/JI€ OOBIKHOBECHHOM, YUTATH U
3alUCBhIBATh, CPABHUBATH JICCATUYHbBIC
JipoOu, npeaiaraTtb, 000CHOBBIBATH U
00CyKIaTh CNOCO0BI YITOPSIIOYUBAHUS
JICCSITUYHBIX JIPOOEH.

HN3o0pakaTh n1eCATUIHBIC IpOOU
TOYKAMU Ha KOOPAUHATHOMW IIPSIMOU.
BbISABJIATH CXOACTBA U PA3JINYUA
MpaBuiI apu(PMETHIECKUX JICUCTBUM C
HATypaJIbHbIMHU YHCJIaMHU U
JNECATUIHBIMH JPOOSIMU, OOBSICHSATH
UX.

BeInosHATH apudmMeTHIecKre
JIEUCTBUS C AECATUYHBIMU IPOOSIMH;
BBINOJHATH NPUKUIKY U OLIEHKY
pe3yJibTaTa BBIUUCICHUM.
IIpuMeHATH CBOMCTBA
apu(pMeTHYeCcKuX NeUCTBUIN IS
panuroHaIu3alui BBIYUCIECHUM.
IIpuMeHSATH NPABUJIO OKPYIJICHHUS
JecITUYHBIX ApoOeil. IIpoBoauTh
HCCJIeIOBAHMSA CBOWMCTB AECATUYHBIX
JpoOeit, omupasich Ha YHUCIIOBBIC
SKCIEPUMEHTHI (B TOM YHCJIE C
MMOMOIIBIO KOMITBIOTEPA), BLIIBUT'ATh
TUNoTe3bl U MPUBOAUTH UX
00OCHOBAHUSI.

Pacnio3HaBaTh UCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS O APOOSX, NPUBOAUTH
NpuUMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS
BbICKA3bIBaHMIA.

Pemarb TEeKCTOBBIC 3a/1a4H,
coaeprkalle IpoOHbIe JTaHHbIE, U Ha
HaXO0JIEHHUE Y4acCTHU LEJIOT0 U LEJI0T0
O €r0 YacTH; BbIAABJISATH HUX
CXO/ACTBA U Pa3INn4Msd.
MoaeaupoBaTh X0/ pELUICHUS 3alauu
C TIOMOIIBIO PUCYHKA, CXE€MBbI, TaOJIUIIbI.
IIpuBoauTH, pa3déuparb, OHEHUBATH
pa3IM4yHbIE pELIeHUs], 3allUCH
pEelIEeHU TEKCTOBBIX 3a4ad.
OnepupoBaTth JIPOOHBIMH YHUCIIAMU B
pEeaNbHBIX )KU3HEHHBIX CUTYyalUsIX.
KpuTnyecku oueHUBaTh ITOJTYYEHHbIN
pe3yabpTaT, OCYIIECTBIISITH
CaMOKOHTPOJIb, TPOBEPSIST OTBET HA
COOTBETCTBUE yCIOBHIO, HAXOIUTh
OILITNOKMU.

3HAKOMHUTBLCH C MCTOPHUEH Pa3BUTHUS
apu(pMEeTUKHU

Harasanas
reoMeTpus.

MHOrorpaHHHUKH.
N3006pakenue

Pacno3HaBaTh Ha yepTe:Kax, pUCYHKAX,
B OKpY’KalollieM MHUpe MPsIMOYTOJIbHBIN




Tesna u purypsi
B IIPOCTPAHCTBE

(9 9)

MHOI‘OI‘paHHI/IKOB.
Monpenu

IPOCTPAHCTBEHHBIX TEIL.

ITpsimoyroabHBbIMI
napajuieJienune1, Kyo.
Pa3BépTku kyda u
napa’suleJICIUIe/1a.
IIpakTnueckast padora
«Pa3BépTKa KyOa».
O06BEM KyOa,
OPSIMOYTOJIBHOTO
napa’suiesienureaa

nmapauieyienuIie ], Ky0, MHOTOTpaHHUKH,
ONHUCHIBATH, UCNOJIb3YS
TEPMHUHOJOTUI0, OLIECHUBATH
JIMHEWHBIE pa3MEpHI.

IIpuBoaAuTH NIpUMeEPHI OOBHEKTOB
peabHOTO MUpa, UMEIOIIUX (hopmy
MHOTOTPAaHHUKA, TIPSIMOYTOJILHOTO
napasuiejaenuneaa, Kyoa.
HN300paxaTh Ky0 Ha KJIeTYATOMU
Oymare.

HccaenoBarhb cBoiicTBa Ky0Oa,
OpsIMOYTOJILHOTO Napajiejaenumnena,
MHOTOTPAaHHUKOB, UCIIOJIb3Yysl MOJEIIH.
Pacno3naBaTths U M300paxxath
pa3BEPTKH KyOa U mapasuiesieuIe/ia.
MoaeaupoBarthb Ky0 U nmapaielenure
n3 OymMard u npo4Yrux MaTepuaioB,
O0BSICHATH CIIOCO0 MOJICJIMPOBAHMUSI.
HaxoauTth n3mepeHusi, BBIYUCIITH
ILTONIAaAb MOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJILHOTO MapaJuIeJICUIena;
HCCJIe0BATH 3ABHCHUMOCTL O00BEMA
KyOa OT JUTMHBI ero peOpa, BBIABUTaATh
1 000CHOBBIBATH TMIIOTE3Y.
Hao0a01aTh 1 IPOBOANTH AHAJIOTHHU
MEX1y MOHSATUSIMU IJIOIIA I U 00BEMA,
nepuMeTpa U MJIOMIAN TTIOBEPXHOCTH.
Pacnmo3HaBaTh UCTHUHHBIC U JIOKHEIC
BBICKA3bIBAHUSI O MHOTOTPAaHHUKAX,
NPUBOJAUTH PUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUSA
BBICKA3LIBAHUM.

Pemiarp 3a5a4um 13 peajbHOU KU3HU

IToBTOpPEHUE H
0000menue
(10 v)

IToBTOpEHNE OCHOBHBIX
HOHSITUI U METOJ0B
Kypca 5 kiacca,
o06o01IeHne 3HaHuM

BpIyucasiTh 3HAYECHUS BBIPAKCHUIM,
coJIeprKallliX HaTypajbHbIC UHCIIA,
OOBIKHOBEHHBIE U JICCSITUYHBIC 1POOH,
BBITIOJIHATH IPeoOpa3oBaHUsT YUCEI.
BbiOupaTh cnnoco6 cpaBHEHUS YHCEN,
BBIYUCIICHUM, IPUMEHSATHh CBOMCTBA
apu(pMETUIECKUX JTCUCTBUM TS
palroHaIUu3alUi BbIUYMCIICHUM.
OcyumecTBJISITH CAMOKOHTPOJIb
BBIITOJIHAEMBIX JEUCTBUN U
CaMOTIPOBEPKY pe3yJibTara
BBIYNCJICHUM.

PemiaTts 3a1a4umn 13 peasbHOU )XKU3HHU,
NPUMEHATh MaTeMaTH4YeCKre 3HAHUS
JUISL pEIISHUS 3a/1a4 U3 IPYTUX YISOHBIX
PEAMETOB.

Pematsh 3a1aun pasHbIMH ClIOCO0aMM,
CPAaBHHUBATH CIOCOOBI PEIICHUS 33/1a4H,
BbIOMPATH PAIIMOHAJIBbHBIN CNIOCO0

6 xaacc (170 1)




Ha3Banue
pazaesa
(4ucI0 Yacom)

OcHoBHOe coJiep;KaHue

OcHOBHBIE BHUABbI JeATCJIBHOCTH
odyuyawuuxcs

HartypaabHblie

qucIa
(30 1)

ApudmMeTHdecKkue
IIEUCTBUS C
MHOTO3HAa4YHBIMU
HATypaJIbHbI MU YHCJIaMU.
YHucnoBbI€ BBIPAKECHUS,
OOPsSIIOK JEHCTBUIM,
UCIIOJIB30BaHUE CKOOOK.
Okpyriienue
HATypaJIbHbIX YHCEJI.

JlenuTeau U KpaTHBIC
4uCciIa; HAanOOIBIINMI
OOIIMH JEJIUTEND U
HauMeHblllee oo1ee
KpaTHOeE.

Paznoxenue yucia Ha
IIPOCTBIE MHOXKHUTEIIH.
JlenuMocTs CyMMBI U
npousseneHus. Jlenenue
C OCTaTKOM.

Peunrenue TeKCTOBBIX
3aaa4

Boinosinars apudgmernyeckune

e CTBHUS C MHOTO3HAYHBIMU
HaTypaJbHBIMHU YUCIIAMU, HAXOAUTH
3HAYeHMs YMCIOBBIX BBIPAKEHUM CO
CKOOKaMH U 0€3 CKOOOK; BBIYHUCIATH
3HAYEeHUs BBIPAXKCHUN, COACPIKAIIUX
crenieHU. BBINOJAHATH NPUKUIKY U
OLIEHKY 3HAYECHUH YHCJIOBBIX
BBIPAKEHUH, IPUMEHATH NPUEMBI
npoBepku pesyibrata. Mcnob3oBaTh
NMPH BBIYUCJIEHUAX [IEPEMECTUTEILHOE U
COYETaTEIIbHOE CBOMCTBA CIIOKEHUS U
YMHOKEHHUS, pacIipe/IeINTEIbHOE
CBOMCTBO YMHOXKEHHUSI OTHOCUTEIILHO
CIIOKEHUSI, CBOMCTBA apuU(PMETHUECKUX
NEUCTBUUN.

HcciaeaoBaTh 4NCIOBBIC
3aKOHOMEPHOCTH, MPOBOJIUTH YHUCIIOBBIC
9KCIICPUMEHTHI, BBIIBUTATh U
000CHOBBIBATHL TNIIOTE3bI.
@opMyIUPOBATH OMNpe/ieeHUus
JICTIATENSI U KPAaTHOTO, HAUOOJIBIIIETO
OOIIETO ACIUTEIS U HAUMEHBIIIETO
00IIEero KpaTHOTO, IMIPOCTOTO U
COCTAaBHOI'O YHCE; NCHOJIb30BaTh dDTU
HOHSITUSA NPU PEUICHUM 3aj1ay.
IIpuMeHATH AJTrOPUTMBbI BHIYUCIICHUS
HaUOOJIBIIEr0 OOIETr0 ACIUTES U
HAWMEHBIIIETO OOIIEeTO KPAaTHOTO JBYX
qHCel, aJITOPUTM PA3JIOKEHUS YrUCcaa
Ha MPOCThIE MHOXKXUTEIIU.
HccaenoBarhb yciaoBuUs 1eIUMOCTU Ha 4
u 6. UcciienoBarh, 00Cy:KI1aTh,
¢dopmyanpoBaTh 1 000CHOBIBATDH
BBIBOJI O YETHOCTH CYMMBI,
MPOU3BEJICHUS: ABYX YETHBIX YHCEI,
JIBYX HEYETHBIX 4YHCIIE, YETHOIO U
HEUYETHOI'O YHCEI.

HccaenoBaTh CBOMCTBA JICITUMOCTH
CYMMBI U TIPOU3BEJICHUST YHCEII.
IIpuBoAMTH NPUMeEPHI YHUCEI C
3a/JaHHBIMU CBOIICTBAMU,
pacno3HaBaTh BepHbIe U HeBEPHbIE
YTBEPKJIEHUSI O CBOMCTBaX 4ucCell,
onpoBeprarb HEBEPHBIC YTBEPKICHUS
C TOMOIIHI0 KOHTPIIPUMEPOB.
KoncTpyupoBath MaTeMaTH4YecKHe
NPeII0KeHHsI C TTOMOIIIBIO CBSI30K «H,
KUY, «ECIH. .., TO...».

PemraTh TCKCTOBBIC 3aJ1a4U,
BKJIFOYAIOIIHE IMTOHITHS JICTITUMOCTH,
apu(PMETHIECKHUM CIIOCOOOM,
HWCIIOIb30BaTh Mepedop Bcex
BO3MOXXHBIX BapUaHTOB.




MoaeaupoBaThb X0/ PEUICHUS 3a/1a4H
C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJIULIBI.

IIpuBoauTs, paséupars, OECHUBATDH
pa3ianyHble pelIeHUs, 3allucu
pelleHnii TEKCTOBBIX 3a4ad4.

Kpurnyecku oueHUBATH MOJTYUYCHHBIM
pe3yabTaT, HAXOJAUTH OLIUOKH,
OCYIIECTBJISITh CAMOKOHTPOJIb,
IIPOBCPsAsd OTBET HA COOTBCTCTBHUC
YCJIOBHIO

Harasaunas IepnieHauUKyIsIpHBIE Pacno3zHaBarth Ha yepTexax,
reoMeTpus. npsimele. [lapanenbHble pHCYHKax ciiydau B3aUMHOI'O
IIpsimbie Ha psiMbIE. pacnoyoKeHust AByX IPsIMbIX.
IJIOCKOCTH PaccTosiHme Mexty H300paxkaTh ¢ HOMOUIbIO qepTéx‘c’me
(7 4) JIBYMSI TOUKAMH, OT MHCTPYMEHTOB HAHCIIMHOBAHHON 1
TOUKH 710 IPAMO, JUTH- KJIeT4aTol Oymare JBe
HA TTYTH HA KBAIPATHON IepeceKarolecs npsimbie, 1BE
COTKE. rnapasujieJIbHbIE NIPsIMbIE, CTPOUTH
NPsAMYI0, HEPIIEHAUKYIISIPHYIO
IIpumepsl npsiMBIX B JTAHHOIA.
HPOCTPAHCTBE IpuBoAMTH MPpUMEPHI
rapauieJIbHOCTH U
MEPICHANKYIISIPHOCTH TPSMBIX B
IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTI'OYI'OJIBHUKAaX
MEePIEeHANKYJISIPHbIE U NTapaJlieIbHbIe
croponbl. M300paxaTh
MHOT'OYTOJIBHUKHM C TTapajljieIbHbIMH,
NePHEeHTUKYISIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHUE MEXAY ABYyMs
TOYKaMH, OT TOYKH A0 NPSIMOH, JUTUHY
IMyTH Ha KBaJpaTHOM CeTKe, B TOM
4HCJIE€ UCIOJb3Ysl HU(PPOBBIE PECYPCHI
JApoou OObIKHOBEHHas1 1pOOb, CpaBHUBaATh M YNOPSA0YMBATH JIpo0OH,
(32 v) OCHOBHOE CBOMCTBO BBIOUPATH CIOCO0 CpaBHEHHUS JIPOOEH.

poOu, COKpalieHue
npooeit. CpaBHEeHHE U
YIIOpsIIOUYUBaHUE
npoOeit.

Jecstuunbie n1podu u
MeTpUuUdecKasi CUcTeMa
Mmep.
Apudmernueckue
JIEUCTBUSA C
OOBIKHOBEHHBIMH U
JICCATUYHBIMU JIPOOSIMHU.

OTtHomenue. /lenenue B
JIJAaHHOM OTHOIIIEHUH.
Macmrrad, mpornopiius.

Ilonsitue mponeHra.
Bpruucnenue npoueHTa
OT BEIIUYHUHBI U
BCJIWYUHBI 11O €€
OPOLIEHTY.

IIpencraBiasaATh AeCATUYHBIEC IPOOHU B
BUJle OOBIKHOBEHHBIX ApOOei 1
OOBIKHOBEHHBIE B BHUJIE NECATUYHBIX,
HCIO0JIb30BATH DKBHBAJIEHTHLIE
npeacTABJIEHUs IPOOHBIX YHUCET TP
WX CPAaBHCHHUH, IPU BBIYUCIICHUSIX.

Hcnoan3oBaTh gecaTUUYHBIE APOOH TIPHU
peoOpa30BaHUU BEIIUYUH B
METPUUYECKOU CUCTEME MEDP.
BbInoaHATHL apupMeTHYecKHue
NEeHCTBUS C OOBIKHOBEHHBIMU U
JICCSITUIHBIMH JIPOOSIMU.

BbIuucasiTh 3HaYEHUST BBIPAXKEHU M,
coJiep Kalux OObIKHOBEHHBIC U
JIECSITUYHBIC JIPOOU, BBITIOJTHATH
nmpeoOpa3zoBaHus ApPoOeH, BLIOUPATH
Ccrnoco0, NPpUMEHATH CBOWCTBA
apudmeTudecKux AeUCTBUN IS
palMoHaIu3auyu BEIYUCICHUN.
CocTaBiasiTh OTHOIICHUS U TPONOPLIUH,
HAaXOAUTh OTHOIIICHUE BEIIUYHH, JICJIUTH




Pemienmne TeKCTOBBIX
3a7a4, CoJieprKaInX
ApOOU U TPOIICHTHI.
IIpakTnueckast padora
«OTHOIIEHHUE TITUHBI
OKPY>KHOCTH K €€
AUaMETPy»

BE€JIMYNHY B JIJaHHOM OTHOIIICHUH.
Haxoaurts 3KCnepMMeHTAJTbHBIM
NMYTEM OTHOIIECHHUE JJIMHBI OKPY>KHOCTHU
K €€ quameTpy.

HNuTepnperupoBaTh MacuiTad Kak
OTHOIIICHUE BEJIMUUH, HAXOAUTh
MacuITab 1jiaHa, KapThl U BEIYUCIISITH
paccTosiHUsI, UCTIONB3YsI MacIlITao.
OO0BSICHATH, YTO TAKOE IMPOIICHT,
YIIOTPpeOasITH 00OPOTHI PEYH CO
CJIOBOM «IIPOLEHT». BbIpaxarsb
MIPOIIEHTHI B APOOSIX U IpodU B
MPOLICHTAaX, OTHOIICHUE JIByX BEJIUYNH
B MIPOLICHTAaX.

BpruMcasiTh OPOLEHT OT YMCIA U YUCIIO
10 ero npoieHty. OKpyriasaTh Apoou u
MPOLICHTHI, HAXOAUTH TIPUOITUKEHUS
YUCEeJl.

Pemats 3aga4um Ha 4yacTH, IIPOLICHTHI,
POTIOPILIUH, HA HAXOXKJIEHHUE APOOH
(mpo1ieHTa) OT BETUYUHBI U BEITUYUHBI
no e€ apodu (mpoueHTyY), Apodu
(mporeHTa), KOTOPbI COCTaBISAET OJTHA
BeJMm4uHa oT apyrou. IlpuBoaurs,
pa3duparb, OEHUBATH PA3JINYHBIC
pelIeHus, 3aIIMCH PELICHU N
TEKCTOBBIX 3aj1a4.

H3BaexkaTs nHpoOpManuio u3 TabIuIl U
JMarpaMm, UHTEPIPETUPOBATH
TaOJIMYHBIC JTAHHBIC, OTIPEJICIISATH
HauOOJbIIIee U HAUMEHBIIIEE U3
OPEICTABJICHHBIX JIJAHHBIX

Harasanas
reoMeTpus.
Cummerpus
(6 )

OceBasi cuMMeTpHs.
LlenTpanbHas
CUMMETPHSI.

IHocTpoenue

CUMMETpUY
HBIX pUryp.
IIpakTnueckas padbora
«OceBasi CUMMETPUS.

Cummerpus B
OPOCTPAHCTBE

PacnozHaBarth Ha yepTexax u
N300paXeHUsX, U300pakaThb OT PYKH,
CTPOUTH C NOMOIIBIO HHCTPYMEHTOB
durypy (oTpe3ok, JOMaHyIO,
TPEYrOJbHUK, IPSIMOYTOJIbHUK,
OKPY>KHOCTB), CHMMETPUUYHYIO
JAHHOW OTHOCHUTEJIBHO MPSIMOM,
TOYKHU.

HaxoauTs npuMepbl CHMMETPHH B
OKpy»aroiem mupe. MoaeaupoBarsb
n3 Oymaru ase (purypnl, CHMMETPUYHbBIE
OTHOCHUTENBHO MPSIMOU;
KOHCTPYHPOBATh I'€OMETPUUECKHUE
KOH(pUTypaliH, UCIIONb3ys CBOWCTBO
CUMMETPHUHU, B TOM YHUCJIE C ITOMOLIBIO
UDPOBBIX PECYPCOB.

HccnenoBarb CBONMCTBA N3yUEHHBIX
(uryp, cBsA3aHHBIE C CUMMETpPHEH,
HUCTIONb3Ysl SKCIIEPHUMEHT,
HaOJIIOAeHNE, MOJICTTUPOBAHUE.
O00CHOBBIBATH, ONIPOBEPraThb C
IMOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKACHHUS O CUMMETPUH (DUTYP

Beipakenus
¢ OykBamu

IIpumenenue OyKB JIst
3aucu

Hcnoab3oBaTh OYKBBI JUIS
0003HaYCHUST YUCEJI, ITPU 3aITUCH




(6 1) MaTeMaTHYECKUX MaTEeMaTUYECKUX YTBEPKACHUM,
BBIPAXXCHUU U COCTaBJISITh OYKBEHHBIE BbIPAXXCHMUSI
NPEeIOKEHUM. O yCJIOBHIO 3a1a4u.
BykBeHHBIE BBIpa>XECHUS HccaenoBarb HECIOKHBIE YUCIOBBIE
U YUCJIOBBIE 3aKOHOMEPHOCTH, UCTIOJIb30BaTh
OJICTAaHOBKHU. OYKBBI JUISI UX 3aITUCH.
bykBeHHBIE paBeHCTBa, BbI4HMCIAATH YHCIOBOE 3HAUYCHUE
HaXO0XXJICHHUE OYKBEHHOI'O BBIPAa>XEHUSI MPHU
HEU3BECTHOI'O 3aJaHHBIX 3HAYEHUAX OYKB.
KOMIIOHeHTa. POopMyJIbI 3anuceiBaTh GOPMYJIbI: IEPUMETPA U
IUIOLIAAY NPSAMOYTOJIbHUKA, KBagpaTa;
JUIMHBI OKPY>KHOCTH, IUIOLIAAHU KpYra;
BBINIOJIHATH BBIYMCJIEHHUS 10 3TUM
dbopmynam. CocTaBiasaTh GopMyJibl,
BBIPAKAIOIIME 3aBUCUMOCTH MEXKIY
BE€JIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHUE; LIEHa, KOJINYECTBO,
CTOMMOCTB; IIPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM pabOThI; BBIITOJIHATH
BBIYMCJICHUS 10 3TUM (popMysiam.
HaxoauTh HEU3BECTHBINM KOMIIOHEHT
apu(PMeTHIEeCKOro AeCTBU
Harasinnas YeTbIpEXYTOJIBHUK, HN300paxaTh HAa HEJIMHOBAHHOU U
reoMeTpus. HpHUMepbI KJIeT4aTONW Oymare ¢ UCII0JIb30BaHUEM
@urypel YeThIPEXYTOJIBHUKOB. 4epTEKHBIX UHCTPYMEHTOB
Ha nIocKocTH IIpsiMOyTroabHUK, 4eThIPEXYTOJIbHUKU C 3aJaHHBIMU

(14 u)

KBaJIpaT: CBOMCTBa
CTOPOH, YTJIOB,
auaroHasicu.

N3mepenue yrioB. Buasl
TPErOJIbHUKOB.

IlepumeTp
MHOTI'OYT'OJIbHUKA.
ITnomans purypsl.
dopmysIsl HEpUMETPA U
IJIOIIA M
OpsSIMOYTOJIBHUKA.
IIpubnmxEnHoe
U3MEpEeHHUE IIIOMAN

uryp.
IIpakTuueckas padora
«IImomanes kpyra»

CBOMCTBaMH: C IapajlJICIbHBIMU,
HEPIICHIUKYJISIPHBIMU, paBHBIMU
CTOpPOHAMH, OPSIMBIMHU yIJ1aMHU U JIp.,
paBHOOEIPEHHBIN TPEYTOJIbHUK.
IIpepsaratb u 00CyK1aTh CIIOCOOBI,
aJITOPUTMBbI IOCTPOECHUSL.
HccaenoBarhb, NCIIOIB3Ys
SKCHEPHUMEHT, HAOJII0AeHHE,
MOJEIUPOBAaHUE, CBOMCTBA
NpsAMOYTOJIbHUKA, KBaJipaTa, pa3OouBaTh
Ha TpeyrojbHUKU. O00CHOBBIBATD,
ONpoOBepPraThb C IIOMOIIBIO
KOHTPIPUMEPOB YTBEPKIACHUSA O
NpsSIMOYTOJIbHUKE, KBaagpaTe,
Pacno3HaBaTh BEPHbIE U HEBEPHBIC
YTBEP>KIECHUS.

HN3mepsiTh U CTPOUTH C IOMOIIBIO
TpaHCIOPTHUPA YTJIbl, BTOM YHUCJIE B
MHOT'OYTOJIBHUKE, CPABHUBATH YIJIbI;
pPacno3HaBaTh OCTpPhIE, IPSMBbIE,
TyTIblE€, Pa3BEPHYTHIE YIJIbI.
Pacno3naBaTthb, H300paxaTh
OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN,
TYHOYTOJBHBIN, paBHOOEIPEHHBIMH,
PaBHOCTOPOHHUN TPEYTOJILHUKH.
Beruucasite nepuMeTp
MHOT'OYTOJIBHUKA, TIOIAAb
MHOI'OYTOJIbHHUKA pa30MeHueM Ha
NPSMOYTOJIbHUKH, HA PaBHbIC
(urypsl, ICOJIB30BATh METPUUECKHUE
€AWHULIbI U3MEPEHUSI NJINHbI U




oromaau. Ucmoap3oBaTh
NnpUOJINKEHHOE U3MEPEHHUe JIJTUH U
IJI0IaAe Ha KJIieT4aTou Oymare,
NPpUOIMMHKEHHOE U3MEPECHUE JUTUHBI
OKPY>KHOCTH, IJIOMIAJIN KpyTra

ITost0xKUTEIBHBIC Llenbie uncna. Moaynsp ITpuBoaAMTE NPUMeEPHI UCIIOJIB30BAHUS
u 4rcia, reoMeTpudecKast B PEAIBHON KU3HU NOJIOKUTEIIBHBIX U
OoTpULIaTeIbHbIE UHTEpIIpEeTaAlUs OTPULIATEIbHBIX YHUCEII.
yuciIa MoayJisi. YucnoBbie H300paxkaTs LieIIbIC YUCIIA,
(40 u) IIPOMEXKYTKH. IIOJIOYKUTEIbHBIE U OTPULIATEIIBHBIC
B O ——— 4yciia TOYKaMM Ha YHUCJIOBOM IIPSIMOM,
OTPUIIATEbHBIE THCITA. MCII0JIb30BATh YHCJIOBYIO IPSIMYIO
JIsI CPABHEHMUS YUCEIL.
CpaBHeHue - p
IIpumensiTh NpaBUJIa CPpaBHEHUS,
MOJIOKUTEIBbHBIX U
YHOPSA0YHMBATH LIEJIbIE YHCIIA;
OTPULIATEJIBHBIX UHCEIL.
HAXOAUTH MOJYJIb YHCJIA.
Apudpmernueckue
. ®opmyHpOBaTH NMPaBHJIA
JIEUCTBUSI C
BBIYHCJICHHUS C IIOJIOKUTEIILHBIMU U
HOJIOKUTEJIbHBIMU U
OTpULIATEIbHBIMU YHUCIIAMHU,
OTpULIATEJIBHBIMU
HaXOAUTh 3HAYEHUSI YHCJIOBBIX
qyuciaamMu. Pemenue . N
BBIPQ)KCHUH, COIECpXKALIUX JICHUCTBUS
TEKCTOBBIX 3a/1a4
C IMOJIOXKUTEIbHBIMU U
OTPULIATEIbHBIMH YUCIAMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U
YMHOYEHUS U1 IpeoOpa3oBaHUs
CYMM U IIPOU3BEACHUM
IIpeacrasienue IIpsamoyronbHast OO0BbsSACHATH " WLIIOCTPUPOBATH
AAHHBIX cucTeMa KOOpJAUHAT Ha NMOHSITHE  TIPSIMOYTOJIBHOM  CHCTEMBI
(6 4) mnockoctu. KoopauHarer KOOpAUHAT Ha IJIOCKOCTH,
TOYKH Ha ILIOCKOCTH, HCIIOJb30BaTh TEPMHUHOJIOTHIO;
abcrycca U opJuHarTa. CTPOUTH Ha KOOPJAUHATHOU
Crosn6uarbie 1 KPyroBble IUVIOCKOCTU TOYKM U (QUrypsl Mo
JAMArpaMMBIL. 33JlaHHBIM KOOpJUHaTaM, HaXOJAMTh
KOOPJAWHATHI TOUYEK.
IIpakTnueckas padora
Yurarhs crosOyaTthle W  KpPYrOBbIE
«llocTpoenue
JMarpaMMmel; HHTEPIPeTHPOBATH
auarpamm». Pemenune
JIaHHBIE; CTPOMTH cTonOuarbie
TEKCTOBBIX 3a/Jad4,
JAAarpaMMabl. Hcnoab3oBarsb
coaeprKalux JaHHbIEC
ACprraliinx i ’ nHpoOpManuI0, IIPEIACTAaBICHHYIO B
npesicTaBJIEHHbIE B
p6Il TabiuIax, Ha JuarpaMmax  JJis
Tablnax u Ha peuleHns TEKCTOBBIX 3aJa4 U 3ajJa4 U3
ArarpamMmax peajibHOM KU3HU
Harasinnas IIpssMoyronbHbI Pacno3HaBaTh Ha yepTekax, pUCyHKax,
reoMeTpusi. napa’suiesenunen, Kyo, onMchIBaTh MMpamMuay, IpU3My,
Purypsl LWJINHAP, KOHYC, 1lIap, H300pakaThb

B IPOCTPAaHCTBeE
(CR))

npusMa, ImupaMmuaa,
KOHYC, HWJIMHApP, 1ap U
cepa. U300pakeHue
NPOCTPAaHCTBEHHBIX
¢uryp. Ilpumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
OWINHJIPA U KOHYyCAa.
IIpakTuueckas padora
«Coz3manue moneiaen
MMPOCTPAHCTBEHHBIX
dburyp».

HUX OT PYKH, MOA€JIMPOBATb 13
Oymarwu, IIacTHJINHA, TPOBOJIOKU U JIP.
IIpuBoaAUTH NIPpUMeEPBI OOBEKTOB
OKpY’Karolero Mmupa, UMErOIInX
(opmbI HAa3BaHHBIX TEJl.
Hcnonb30BaTh TEPMHUHOJIOTHIO:
BepIlMHA, pedpo, rpaHb, OCHOBAHME,
BBICOTa, paguyC U JUaMETP,
pa3BépTKa.

HN3y4yars, UCIOIB3YsI SKCHIEPUMEHT,
HaOJII0ICHUE, U3MEPCHHUE,
MOACIIMPOBAHHUC, B TOM YHCJIC




ITonsTre o6BEMA;
CAWHUIBI U3MCPCHUA
o0béma. O0BEM
IpAMOYIOJIBHOI'O
napauiejenuIieaa,
Ky0a, popmyitel o0BEMa

KOMITBIOTEPHOE, UONUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BHIABJIATH
CXOJCTBA M PA3JIMYHUA: MEXKITY
IMUPaMUAIOU U IIPU3MOU; MEKIY
LHWJIMHIAPOM, KOHYCOM M IIapOM.
PacnoznaBaTthb pa3BEpPTKHU
napasuJiesienunena, Kyoa, mpu3Msl,
nMpaMuabl, KOHyca, HUJINHIPA;
KOHCTPYMPOBATH JaHHbIC TeJia U3
Pa3BEPTOK, cO3aaBaTh UX MOJECIIH.
Co3aaBaTh MOJEJIH
MPOCTPAHCTBEHHBIX (puUryp (3 Oymarm,
IIPOBOJIOKH, TVIACTUJIIMHA U JIp.)
HN3mepaATh HA MOAeAAX: JITUHBI pEOEp
MHOTOTPaHHUKOB, JUAMETP LIapa.
BuiBoauTh dopmyiry o0pEma
NPsAMOYTOJIBHOT'O Napajuiejienunena.
Boruuncasats no popmysiam: oobEM
NpsAMOYTOJILHOI'O Napajuienenunena,
Ky0a; uCrnoib30BaTh €IUHULIBI
n3MepeHus: o0béma; BHIYUCIATH
00BEMBI T€J1, COCTABJIEHHBIX U3 KyOOB,
rapasuIesIeIUIIEIOB; peliaTh 32424 C
peaJIbHBIMU JAaHHBIMU

IToBTOpEHME,
00001IeHHE,

cucTeMaTH3anHs
(20 )

IToBTOpEeHHE OCHOBHBIX
MOHSITUHN

1 METOJOB KypcoB 5 u 6
KJIaCCOB, 0000IIIEHNE U
cHUcTeMaTu3alus 3HaHui

BpruuciasiTh 3HAa4YE€HUs BBIPAXKCHUM,
coJiep Kalliux HaTypajlbHbIE, 1IeJIbIC,
NOJIOKUTEJIBHBIE U OTPULIATEIIbHBIC
guciia, 0 OBIKHOBEHHBIE U
JAEeCATUYHBIC JTPOOU, BBINOJIHATH
npeoOpa3oBaHUs YUCE U
BBIPAXKECHUM.

BbiOupaTrs cnmoco6 cpaBHEHUS
4HuCeJl, BBIYMUCIICHUI, NPUMEHATH
cBoiicTBa apupMeTUIESCKUX JIEUCTBUMN
JUISL pallMOHAJIN3alluU BBIYUCIICHUH.
PemaTth 3ag1a4umn U3 peaibHOM KU3HHU,
NPUMEHATh MaTeMaTH4YeCKNue 3HAHUA
JUISL pelIeHusl 3a7ad u3 JAPYyTrux
OpPEIMETOB.

PemaTtsb 3aga4um pa3HbIMH crIOCO0aMu,
CpaBHHMBATh, BLIONPATH CIIOCOOBI
peleHus 3aaa4u.

OcymecTBIATH CAMOKOHTPOJIb
BBITIOJHSIEMBIX JEUCTBUU U
CaMOIIPOBEPKY pe3yJibTaTa
BBIUYNCIICHUM

[Ipu paspaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHHWH JOJKHBI OBITH YYTCHBI
BO3MOXXHOCTH HCIOJB30BaHUSl AJIEKTPOHHBIX (IH(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOIIUXCS

y4eOHO-METOIMYECKUMHU MaTepuaiiaMud  (MyJIbTUMEIUNWHbBIE IPOrPaMMBlI,

JNIEKTPOHHbIE YYEOHHKH H

3aJJauHUKHU, DJIEKTPOHHbIE OWOIMOTEKH, BUPTyaJbHbIE Ja0OpaTOPUH, UTPOBBIE MPOTPAMMBI, KOJJICKIIUH
UG POBBIX 00PAa30BaTEIBHBIX PECYPCOB), UCHOIB3YEMBIMU 17151 OOyU€HHsI U BOCIMTAHUS Pa3IMYHbIX TPYII
MOJIb30BaTENICH, MPEICTABICHHBIMU B JIEKTPOHHOM (IIM(POBOM) BUAE M PEATU3YIOIIMMHU TUAAKTHUECKUE
Bo3moxkHOCTH MKT, comeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHuuU

PABOYAS ITPOT'PAMMA




YUYEBHOTI'O KYPCA «AJITEBPA». 7 - 9 KIIACCBI

1. IOACHUTEJIBHAA 3AITMCKA

HEJN U3YYEHUSA YYEBHOI'O KYPCA

AnreOpa sIBIsIeTCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHa OOecreyrnBaeT
U3y4dYeHUE JIPYTruX AUCHHUILUIAH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U TYMaHUTApPHOT'O IIHMKJIOB,
e€ OCBOGHHME HEOOXOJIMMO ISl OPOJOJKECHHsSI OoOpa3oBaHUS U B IMOBCEOHEBHOW KU3HU.
Pa3zButne y oOydvaromuxcsi Hay4YHBIX MPEACTABICHUNH O NPOUCXOXKICHUM U CYHUIHOCTH
anreOpanyeckux aOCTpakIUi, crocode OTpaXeHUsT MaTEeMaTHYECKOW HAayKOW SIBJIEHUN U
MPOIIECCOB B IPUPOAE U OOIIECTBE, POJIU MATEMAaTHUYECKOrO MOJICIIMPOBAHUSI B HAYYHOM
MMO3HAHUM W B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHUS U
Ka4eCTB MBIIUICHUSI, HECOOXOAMUMBIX JJIsl a/IalliTallid B COBPEMEHHOM LIM(PPOBOM OOIIIECTBE.
HNzyuenue anreOGpbl eCTECTBEHHBIM O0Opa3oM obOecreumBaeT pa3BHUTHE YMEHHUS HAOIIOOATh,
CpaBHHMBATh, HAXOAUTH 3aKOHOMEPHOCTHU, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTHU
apryMeHTHPOBAaHHO OOOCHOBBIBaTh CBOM JICUCTBUS HW  BBIBOABI, (OopMyIUpOBaTh
yTBep)kaeHus. OcBoeHne Kypca ajareOpbl oOecrieunBaeT pa3BUTHE JIOTUUECKOTO MbIIICHUS
00y4aromXcsi: OHU UCHOJIB3YIOT JI€IyKTUBHBIC U WHAYKTUBHBIE pacCyXAeHUs, 0000I1IeHne
U KOHKpEeTHU3aluio, adcTparupoBaHue U aHajoruro. OOyudeHue anreOpe mpeanoaraet
3HAYUTENIBbHBIIA O00BEM  CaMOCTOATEIBHOW  JIEATEIBHOCTH OOYyYalOmUXCsl, MOAPTOMY
CaMOCTOSITEIbHOE pelIeHHe 3aJlad €eCTECTBEHHBIM OOpa3oM SBJSIETCS peau3anuei
JIESITEJIbHOCTHOIO MPUHLIMIIA OOy4YEeHMUSI.

B cTpykType mporpaMmbl y4eOHOro Kypca «Aaredpa» OCHOBHOWM IIKOJIBI OCHOBHOE
MECTO 3aHMMAIOT COJEp)KAaTEJIbHO-METOAUYECKHE JUHUU: «Yucina ¢ BBIUYHCICHUS»;
«AJreOpanyecKkue BBIPAKCHUS»; «YPaBHEHUs] U HEpaBEHCTBa»;, «DPyHkumn». Kaxmas u3
ATUX COJEPKATEIBbHO-METOAUYECKUX JIMHUW pPa3BUBAETCS Ha MPOTSIHKEHUM TpPEX JIET
U3y4EeHUsI Kypca, €CTECTBEHHBIM 00pa30M MEpeIuieTasch U B3aUMOJICHCTBYS C JIPYTHUMHU €ro
JTUHUSIMHU. B Xoxe m3ydeHuss Kypca OOydaromUMCs MPUXOAUTCS JOTHYECKH pacCyXJaThb,
HUCHOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIM $3bIK. B CBSI3W ¢ 3TUM 11ej1ecooO0pa3HO
BKJIIOUUTHh B IIPOTpaMMy HEKOTOpPBIE OCHOBBI JIOTMKH, NPOHHU3BIBAIOIIUE BCE OCHOBHBIE
paszenbl MaTeMaTH4ecKoro oopa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYarOIIMMHUCS
OCHOB YHHBEPCAJILHOI'O MaTEeMaTHYECKOTO s3blKa. TakuMm o0pa3oM, MOKHO YTBEpPKIaThb,
4TO COJIepKATEIbHOM MW CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJrebpay» SBISIETCS €Tro
UHTETPUPOBAHHBIN XapakTep.

Conepxanue JTUHUM «YucCiia M BBIYHCICHUS» CIYXHAT OCHOBOW IJisI HJAaJbHEUIIETO
U3y4YE€HHUsI MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs JIOTHYECKOTO
MBIIUICHUS], (POPMUPOBAHUIO YMEHHUS T10JIL30BAThCS aJITOPUTMaMHU, a TaK)Ke NPUOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsI MOBCEOHEBHOW >KU3HHU. Pa3ButHe MOHATHUS O
4YuCJie B OCHOBHOUW IIKOJI€ CBSI3aHO C PAaMOHAIBHBIMH W HPPAIMOHAIBHBIMU YHUCIAMHU,
dopmMupoBaHuEM TIPEJICTABJICHHUM O JIEUCTBUTEIILHOM YHCJIC. 3aBEpPIICHHUE OCBOCHMUS
YHUCJIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BEHY OOIIero oopa3oBaHHUsl.

Coneprkanue JIByX alireOpandecKuX JUHUN — «AJTeOpandecKue BBIPAKCHUS» U
«YpaBHEHHMsI UM HEPABEHCTBa» CIIOCOOCTBYyeT (OPMHPOBAHHIO Yy  OOydYaromIMXcs
MaTeMaTH4YEeCKOIro amnmnapaTta, HeoOXOJIMMOTO sl pelIeHUs 3aJad MaTeMaTHKH, CMEXXHBIX
MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a71ad. B OCHOBHOU IIKOJI€ YU€OHBINM MaTepual
TPyONUPYETCsT BOKPYT palMOHAJIBHBIX BBIpOKEHUNU. AnreOpa AEeMOHCTPUPYET 3HAUCHHE
MAaTEMAaTUKH KakK sI3bIKa JJIs1 IIOCTPOCHHUSI MaTeEMaTHUYECKUX MOJEJEN, ONMCAaHMUs MIPOILIECCOB
U SIBJICHUU peapbHOTO MHUpa. B 3amaum oOydeHuss anreOpe BXOSAT TakKe AajibHEHIIIee
pa3BUTHE AITOPUTMHUYECKOrO MBIIUICHHUSI, HEOOXOJUMOTO, B YAaCTHOCTH, JIsI OCBOCHUS
Kypca uH(POPMATHUKH, W  OBJIAJCHUE  HAaBBIKAMH  JASAYKTHUBHBIX  PaCCYKJICHUU.
IIpeoOpazoBanre CHUMBOJIBHBIX (OPM BHOCHUT CBOW cCHEeNM(PUUIECKHU BKJIAQJ B Pa3BUTHE
BOOOpaXeHUsI, CHOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPUYECTRBY.



Conepxxanue (¢GyHKUIHMOHAJIbHO-TpaUYECKOW JIMHUM HAIlEJI€HO Ha IIOJy4YeHHUE
IIKOJIbHUKaAMHU 3HAaHUM O (QYHKIMSIX KaK BaKHEUIIEH MaTeMaTH4YeCcKOW MOoJAenu JUis
ONMCaHUS U HCCIEI0OBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOJE U OOIIECTBE.
HN3yuenue 53TOro marepuaja COOCOOCTBYET pPa3BUTHIO Yy OOyYalOIIUXCS YMEHUS
HUCIIOJIb30BAaTh Pa3jIUM4YHbIC BBIPA3UTCIIBHBIC CPEACTBA sI3bIKA MAaTEMaTUKU — CJIOBECHBIE,
CHUMBOJIMYECKHE, rpaduuecKue, BHOCHT BKJIaJ B (OPMUPOBAHHUE IIPEJICTABIICHUN O POIH
MaTE€MaTUKHU B Pa3BUTUU LUBUWIN3ALUU U KYJIBTYPBbI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
CornacHo yuyebHOMy IUTaHy B 7—9 Kilaccax u3y4daeTrcsi y4eOHbIH Kypc «Anrebdpay,
KOTOPBIi BKJIIOYAET CJIEAYIOILIME OCHOBHBIE pa3Jeibl coaepkaHus: «Hucia u BBIYUCICHUSD,
«AnreOpanyecKkue BhIpaKECHUS», « Y PABHEHUSI U HEPABEHCTBaY», « DYyHKIIUM.
YueOHbIN IU1aH Ha M3ydyeHHe anreopnl B 7—9 kilaccax OTBOAMT 3 y4eOHBIX 4acoOB B
HEJIeJII0 B TEUYEHHUE KaXKJ10I0 rojila 00- y4eHHUs1, BCEro 3a Tpu roja ooyueHus — 306 yueOHbIX

2. COAEP KAHUE YYEBHOI'O KYPCA (IO 'OJAAM OBYYEHMU#)

7 kJ1acc
Yucna u évluucienus
PanunonaabHbIE YHCIA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0] OT OJHOH (OPMBI 3amucH APOOEH K IPYroM.
[ToHsiTHE palMOHAILHOIO 4YKCIIA, 3aldCh, CPABHCHHE, YIOPSIJIOYMBAHHE paAI[MOHATIBHBIX YHCEIL
ApudmeTndeckne NSHCTBUS ¢ pallMOHATBHBIMU YWCIaMH. PenieHne 3amad U3 pealbHON MpPaKTUKH Ha
4acTH, Ha IpoOH.

Cremnenb ¢ HaTypaldbHBIM IOKa3aTeleM: OMpeIeNieHre, MpeoOdpa3oBaHNue BBIPAKEHUN Ha OCHOBE
ompeeneHus, 3anuch Oonbimx unucen. [IporeHTsl, 3amuch TPOLEHTOB B BHE APOOH U IpoOu B BHUAC
IIPO- LIEHTOB. TpU OCHOBHBIE 3a/1a4M HA IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEATIbHON ITPAKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOXUTCIIN HATYPAJIbHBIX YUCCII.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIpAMast U 00paTHas MPOMOPIHUOHAIBHOCTH.
Anzebpauueckue eviparcenus

IlepemeHHbBIE, 4YWCIOBOE 3HAYECHHE BBIPAXKEHHUS C MepeMeHHOW. JlomycTumble 3HA4YEHUSA
nepemMeHHbIX. [IpencTaBneHne 3aBUCUMOCTH MEXIY BeJIMYMHAMU B BHJe (QopMyinbl. Beraucienus mo
dopmynam. IIpeoOpazoBanue OYKBEHHBIX BBIPAKEHHM, TOXKICCTBEHHO pPaBHbIC BBIPAKEHUS, MpaBUia
npeoOpa3oBaHMUsl CyMM U TPOM3BEICHHM, TpaBWia PACKPBITHS CKOOOK W TPHUBEACHHUS IMOJOOHBIX
ClaracMablX.

CBoiCTBa CTEIICHU C HaTypaJIbHBIM I1OKA3aTCJICM.

OpnHouneHbl W MHoOrousieHbl. CrteneHb MHorowieHa. ClIOXKEHUE, BBIUUTAHHE, YMHOKEHHE
MHOTOWICHOB. DOpMYIIBI COKpAIIEHHOTO YMHOKEHHS: KBaJpaT CYMMBl U KBajpaT pazHocTu. Dopmyna
Pa3HOCTHU KBaApaToB. Pa3noxkeHne MHOTOWIEHOB Ha MHOKHUTEIH.

Ypasnenua

VYpaBHeHHe, KOpeHb YpaBHEHHs, TMpaBuia MnpeoOpa3oBaHUs ypaBHEHHUS, PaBHOCHIBHOCTb
YpaBHEHUM.

JInHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOpPHEH JMHEHMHOIO YpaBHEHMs, pEUICHUE
JIUHENHBIX ypaBHeHMI. CocTaBlieHHME ypaBHEHUH IO YCIOBHIO 3a/layd. PelleHne TEKCTOBBIX 3a/1ay C
MIOMOIIBIO YPABHEHHM.

JluneitHOe ypaBHEHUE C ABYMS MEpEeMEHHbIMU U ero rpaduk. Cucrema IByX JUHEHHBIX ypaBHEHHM
C JIByMs IepeMeHHbIMH. PelieHue cucreM ypaBHEHHMH criocoOoM mojcTtaHoBKH. I[Ipumepsl pemieHus
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO CUCTEM ypaBHEHUH.
Koopounamut u epagpuxu. @ynkyuu

Koopaunara Ttouku Ha npsmoi. UuciioBble NMpoMexXyTKH. PaccTosHue Mexny AByMs TOUYKaMU
KOOPAUHATHOU MPSMOIA.

[IpsmoyronpHast cuctema koopauHar, ocu Ox m Oy. AOcmucca W OpaWHAaTa TOYKH Ha



KOOpAMHATHOH TutockocTH. Ilpumeps! rpadukos, 3agaHHbIX Gopmynamu. UTeHue rpadukoB peasbHBIX
3aucumocteil. [lonarue dyakumm. I'padux Gynknuu. CoiictBa dyHkumid. JIuneiHas QyHkus, e€
rpadpuk. ['paduk Pynkumm y = | x | I'paduueckoe pemieHue IMHEHHBIX YpaBHEHUH M CHUCTEM
JIMHEWHBIX YpaBHECHUH.

8 ki1acc
Yucna u évluucienus

KBanparuslit kopeHsb u3 yncina. [lonstue 006 uppannoHaIbLHOM Yuciie. JecaTHUHbIE MPUOIMKCHUS
UppanuoHaIbHBIX uucen. CBoHcTBa apupMeTHUYECKMX KBaJIpaTHBIX KOPHEW M HMX NpPUMEHEHHEe K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHUI U BEIUUCICHUSM. JleiCTBUTEIBHBIC YHCTIA.

Crenensb ¢ 11eTbIM TIOKa3aTeneM u e€ cBoicTBa. CTaHAapTHAS 3alIUCh YUCIIA.
Anzedbpauueckue eviparxcenus

KBagpaTHbli TpEXWIEH; pa30KEHUE KBAIPATHOIO TPEXUIEHA HA MHOKHUTEIIH.
Anrebpanueckass apodb. OCHOBHOE CBOWMCTBO anreOpamdeckoi apobu. CroxeHue, BBHIYUTAHUE,
YMHOXEHHE, JIeJIeHne anredpandeckux qpooeil. ParimonansHbie BEIpaXEHUS U UX TPeoOpa3oBaHue.
Ypagenenusn u nepasencmea
KBagparHoe ypaBHenue, opmynia KOpHEW KBajpaTHOTro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOALINXCA K TUHEHHBIM U KBaJpaTHeIM. [IpocTeiimue ApoOHO-palioHaIbHBIE YPAaBHEHHUS.

I'padpuaeckas HHTEpIIpETAIMS YPAaBHEHUH C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHCWHBIX YPaBHCHUI
C IByMs iepeMeHHbIMU. [Ipumepsl pelieHns CucTeM HETUHEHHBIX YPaBHEHHH ¢ ABYMS NIEPEMEHHBIMHU.

Periennie TeKCTOBBIX 33724 aNredpandeckum crocoOom.

Uucnosele HEpaBeHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ OgHOM mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJIHOM nepeMeHHOW. CucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMN
TIEPEMEHHOM.

Dyukyuu

[Tonsitne pynkmuu. O6macTh onpeneneHrus U MHOXKECTBO 3HaueHu QyHKiuu. CriocoObl 3a1anus
(GyHKLIUH.

I'paduk ¢ynxuuu. YUrenue coiicTB ¢yHkuu no e€ rpaduxy. Ilpumeps! rpaduxos ¢yHKIUH,
OTPaXKAIOIIUX PEAIBHBIE IIPOLIECCHI.

OyHKIMY, OMUCHIBAIONIUE MPIAMYI0 M OOpaTHYIO NPOINOPIHOHAIbHBIE 3aBUCUMOCTH, ux
rpadpuxku. DOyHKIHHY = X2, y = X3, y = Jx , ¥y = |x|. I'papuueckoe pemieHue ypaBHEHHH WU
CHUCTEM ypaBHEHUH.

9 kyacc
Yucna u eviuucienus
JledicTBUTEILHBIE YHCJIA

PanmonaneHbIe YKClIa, UppallMOHAIbHBIC YHCiIa, KOHCUYHBIE U OCCKOHEYHBIC JCCATUYHBIC TPOOH.
MHOXECTBO JEHCTBUTEITHHBIX YHCEN; JTCUCTBUTENBHBIC YMCIa KaK OCCKOHEYHBIEC NECATUYHBIE IPOOH.
B3anMHO 0OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOMXKECTBOM JAEHCTBUTEIBHBIX YUCEI U KOOPAMHATHOM
IPSMOi1.

CpaBHEHHE TEUCTBUTENBHBIX YHCEI, apu(PMETHUECKUE TEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

HN3mepenusi, npudInKeHUs1, OLEHKH

PaSMepLI 00BEKTOB OKpYyXKaromero Mmupa, JJUTCIIbHOCTD ITPOLECCOB B OKPYXKAOUIEM MUPC.

[TpubnmxEHHOE 3HAYEHHE BEIMYMHBI, TOUHOCTh Mpubmmxenus. Okpyriaenue yucen. [Ipuxuaka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUM.
Ypasnenusn u nepasencmea
YpaBHeHUd ¢ 0IHOM NepeMeHHOoi

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASIIMXCA K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHue. [lpumMepbl penieHuss ypaBHEHUW TpPETbel W YETBEPTOM CTENEHEH pa3JIoKEHHEM Ha



MHOXUTCIIN.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3alad  anreOpandecKum
METOJIOM.
Cucrembl ypaBHeHH i

YpaBHEeHHE C ABYMS EPEMEHHBIMU U €ro Tpaduk. Pemenue cuctem AByX THHEHHBIX YPaBHEHHIM C
JIByMsi TIepeMEHHbIMU. Perienue cucrem JByX YpaBHEHMM, OAHO M3 KOTOPBIX JIMHEMHOE, a JApyroe —
BTOpOIl crerneHu. ['paduueckas nHTEpIpeTalus CUCTEMbl YPaBHEHUH C IBYMS [TE€PEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoooM.

HepaBencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OAHOM IEpeMEHHOM. Perenne cucTteM JIMHEHHBIX HEPABEHCTB C
onHoIl mepemenHoil. KBagpatHelie HepaBeHCTBA. ['paduueckas MHTEepHpeTanusi HEPaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU.

Dyukyuu

KBanparnunas gynkuus, e€ rpaduk u coiicta. [lapaboia, KoopAMHATHI BEPUIMHEI apadoIIbl, OCh
o k

cummerpnn napaGonst. Ipadukn  ¢ynkumii: y=kx, y=kx+b, y= — ,y=x",y= Jx, y=|Xx|u
X

UX CBOMCTBA.

Yucnoewvle nociedosameibHoCmu

Onpene.ﬂelme U CIIOCOOBI 32IaHUSI YHCJIOBLIX IOCJIEA0BATEIbHOCTEMH

[lonsiTHE 4YMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE MOCIEAOBATEIbHOCTH  PEKYPPEHTHOMU
dbopmyioit u GopMyIIoi n-ro wieHa.

Apudmerndeckasi 1 reoMeTpudecKasi NIporpeccum

ApI/I(l)MeTI/I‘IeCKaH H TCOMCTpHUUCCKAA IIPOrpeCCUM. cDOpMy.]'I]E:I n-ro 4jicHa apI/I(I)MeTI/I‘ICCKOﬁ u
FCOMeTqueCKOﬁ Hporpeccplﬁ, CYMMBI IICPBBIX N YJICHOB.

N300pakeHre WieHOB apu(METHUecKOM W TeOMETPUYECKOW Mporpeccuii TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN U SKCIOHEHIUAIbHBIN pOCT. CII0KHBIE POLIEHTHI.

3. IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOT'O
HNPEIMETA «AJITEBPA» (ITO TOAAM OBYUYEHUA)

OcBoeHne ydyeOHOro Kypca «Anredépa» Ha yYpPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUs
JIOJDKHO — o0OecrieuuBaTh  JIOCTHO)KEHHME  CIEAYIOIIMX MPEeIMETHBIX 00pa30oBaTeJIbHBIX
pe3yJIbTaTOB:
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¢ BrmonHsaTh, coueTast yCTHbIE U MUCbMEHHBIE TIPUEMBI, apU(PMEeTHUISCKUE NSUCTBUS
C pallMOHAJIbHBIMH YUCJIAMH.

e HaxoauTe 3HA4YE€HUs] YHCIIOBBIX BBIPAXXEHUIN; MPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbI BEIYHCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COASPIKAIINX OOBIKHOBEHHBIE
" JICCIATUYHBIC TPOOH.

e IlepexoauTh OT OZ1HOM (OPMBI 3alIUCH YHCEN K APYroi (IIpeoOdpa3oBhIBaTh AECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIE€CSITHYHYIO, B YaCTHOCTH B
OECKOHEYHYIO JECATUUYHYIO JIPOOB).

e CpaBHHUBATh U YIOPSAOUYMBATH pallMOHAIBHBIC YHCIA.

e OKpyrJsATh YMCIA.

e BpINOIHATP NPUKUAKY UM OLEHKY pe3yjbTaTa BbIUMCICHHUM, OLIGHKY 3HadyeHUH
YUCJIOBBIX BBIPAXKECHUMH.

e BruImoaHITH HeﬁCTBHH CO CTCIICHSMU C HATypaJIbHBIMHU ITOKa3aTCIIsIMUA.



I[IpuMeHsSTh TpPU3HAKH OCJIMMOCTH, Pa3JIOKEHHE Ha MHOXKWUTEIIW HaTypalIbHBIX
quUCcel.

Pemmate IIPAKTUKO-OPUCHTUPOBAHHLBIC 3aJadM, CBS3aHHBIC C OTHOIIICHHUCM BCJIWYHH,
MMPOINOPIMOHAITBHOCTRIO  BEJIWYWH, NPOIECHTAMH, HWHTEPHPETHPOBATH PE3yJIbTaThI
pemieHuss 3amad ¢ y4€TOM  OrpaHWYCHHN, CBS3aHHBIX CO  CBOWCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

Anzeopauueckue 8vlpariceHus

Hcnionp30BaTh anreOpanydeckyl0 TEPMHUHOJOTHIO M CHUMBOJIUKY, IIPUMEHSITH €€ B
nporecce OCBOSHUs y4eOHOTO MaTepuala.

HaXOI[I/ITL 3HAYCHUA 6yKBCHHBIX BBIpa)KeHI/Iﬁ IIpHU 3aJaHHbIX 3HAYCHUAX IICPCMCHHBIX.
BeimmonHsATe mpeoOpa3oBaHUS IEJION0 BBIPAXKCHHST B MHOTOYWICH MPUBEICHUEM
MOJIOOHBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BBITIONTHSATE YMHOXXEHHE OJHOYWICHA Ha MHOTOYIEH W MHOTO4YICHAa Ha MHOTOYJICH,
MMPUMEHSTh (POPMYJIBI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCynIecTBIATh PA3JI0KECHUE MHOTOWICHOB HA MHOXKHUTEJIH C MOMOIIBIO BHIHECCHUS 32
CKOOKHM OOIIEero MHOXHTEJS, TPYNIUPOBKH CJIaraeMbIX, IIPUMEHEHUs (HOopMyIT
COKpalI€HHOI0 YMHOXECHUS.

I[MpumMmeHsTh npeoOpa3oBaHUs MHOTOWICHOB JUISI PCIICHUS pPa3JIMYHbIX 3ajlad M3
MaTeMaTuKH, CMCKHBIX MPCIMECTOB, U3 peaJII;HOfI IIpaKTUKU.

Hcrionp30BaTh  CBOWCTBa  CTEIIEHEH €  HATypaJIbHBIMH  II0Ka3aTeJsIMUA  JJIsI
mpeoOpa30BaHUS BHIPAKCHUM.

Ypasuenuﬂ U HepaseHcmea

Pemate iMHeliHbIE ypaBHEHUs C OJHOM NIEPEMEHHOM, IPUMEHSISI IIpaBUila epexona ot
HCXOOHOTO YPAaBHEHHUs K pPaBHOCWIBHOMY eMmy. IIpoBepsATs, sBIsAETCA JIU YHUCIO
KOPHEM ypaBHECHHUSI.

[IpumensaTs rpaduueckre METO/Ibl IPU PEILICHUN JUHEWHBIX YPABHEHUN U UX CUCTEM.
I[TonGupaTe npuMepsl Map YUCE, SIBISIIOIIUXCS PEIIeHUEM JUHEHMHOIO YpaBHEHMS C
JIByMsI IEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TIpadUK JIUHEHHOTO YpPaBHEHUS C JBYyMs
IIEPEMEHHBIMHU; TOJIB3YSICh IpaPUKOM, NPUBOJAUTH IPUMEPHI PEIICHUS YPABHEHUSI.
Pemate cucTteMbl ABYX JIMHEWHBIX YpaBHEHHI C OBYMs IIEPEMEHHBIMHU, B TOM YHCIE
rpaguyecku.

CocTaBiATh U peniaTh JUHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpPaBHEHUH IO
YCJIOBHIO 3aJayM, WHTEPHIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJIYYE€HHBIN pEe3yabTarT.

Koopounameut u cpagpuxu. Oynkyuu

N300pakath Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIONIHE 3aJaHHBIM
KOOpAWHAaTaM, Jy4H, OTPE3KH, MHTEpPBaAJIbl; 3aIllMChIBATh YHUCJIOBBIE IPOMEXYTKHU Ha
anrebpanvecKkoM sI3bIKE.

OTMeyaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJHHATaM; CTPOUTh
rpacduku TuHeHHBIX GyHKIUH. CTpouTh rpaduk QyHKIUU y = | X |.

OnuceiBaTh € MOMOIIBIO (PYHKIIMH H3BECTHbIE 3aBUCHUMOCTH MEXIY BEJIUYUHAMM:
CKOpPOCTbh, BPEMS, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh; NPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne pyHKIIMH 1O 3HAYSHUIO €€ apryMeHTa.

I[Monumare rpaduueckuii criocod MpeacTaBiI€HUs U aHaIU3a UHQOpMAaIUU; U3BJIEKaTh
U UHTEpHpeTupoBaTbh HWHOPOPMALMIO U3 TIpadUKOB peajJbHBIX IPOLECCOB U
3aBUCHUMOCTEH.
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Hcnonp3oBaTh HadyalbHBIE MPEACTABIICHUSI O MHOXECTBE JICMCTBUTEIbHBIX YUCET AJIs
CpaBHEHUSI, OKPYTJIEHUS W  BBIYUCICHHUN; HW300pakaTh AEeHCTBUTECIBbHBIC YHCIA
TOYKaMU Ha KOOPJIMHATHOM MPSIMOM.

[MpuMeHsATH TIOHSATHE apUPMETHUECKOTO KBAJIPATHOTO KOPHS; HAXOJUTh KBaJpaTHHIC
KOPHH, HCIHOJIB3Yys MPHU HEOOXOAUMOCTH KaJIbKYJSITOP; BBINOJHATH IMPEOoOpa3OBaHUsI
BBIpaXKEHUH, COJZIEp KAIIUX KBaJIpaTHbIC KOPHH, UCMOJIb3Yys CBOMCTBA KOPHEH.
Hcnonbp30BaTh 3a0MCH OOJBIINX U MaJIbIX YHUCEJI C MOMOIIBIO AECITUYHBIX ApoOed u
crerneHeu uucnaa 10.

Ancebpauueckue evlparceHus

IIpuMeHsITP NOHATHE CTENEHM C LEJBIM IMOKA3aTeJIEM, BBIIOJIHATh NPEOOpaA30BAHUS
BBIPQKCHUM, COACPKALINX CTEIEHU C LEJIbIM OKA3aTEIIEM.

BBINIONHATE TOX/I€CTBEHHBIE MPEOOPa30BAHUS PALIMOHAIBHBIX BBIPAXKEHUN Ha OCHOBE
MpaBUJl ASUCTBUH HAJl MHOTOYWIEHAMHU U ajJreOpandyecKuMHU JIpoOsiMH.

PacknanpiBaTh KBaApaTHBIN TPEXYIECH HA MHOKUATEIH.

[IpumensaTr mnpeoOpa3zoBaHUsI BBIPAKECHUM Uil pEIIEHUs pa3IUYyHbIX 3ajlad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEAIIBHOU IPAKTHUKH.

YPtIKHeHu}l U HepaseHcmea

Pemares JmHENHBIC, KBaJpaTHbICE YPAaBHEHUS W palMOHAJIBHBIE ypaBHEHWUSI,
CBOJIAIIAECS K HUM, CUCTEMBI JIBYX YPABHEHUH C JIByMsI IIEPEMEHHBIMU.

I[IpoBoauTe IIpOCTEUIINE HCCIEAOBAHWSA YPABHEHUW M CHUCTEM YpPAaBHEHHUH, B TOM
qucie C OpUMEHEHHEeM TrpadHuUuecKuX MpeAcTaBICHUN (yCTaHAaBIMBATh, WMEET JIH
YypaBHEHHUE UJIM CUCTEMA YPaBHEHUI pEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).
IlepexoauTe OT cioBeCHON (GOPMYIHMPOBKU 3a7adyd K e€ anreOpanydeckol MOJIesiu C
IIOMOIIIBIO COCTAaBJICHUSI YPAaBHEHUS MJIM CUCTEMbl YPAaBHEHUN, MHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H MOJY4YE€HHBIN pe3yJibTar.

IIprMeHATs CBOMCTBA YUCIOBBIX HEPABEHCTB JUIA CPaBHEHMs, OLICHKH; pEIIaTh
JIMHEHbIE HEpaBEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI; J1aBaTh I'paUUecKyro
WJUTFOCTPALIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynukyuu

I[TonumaTte W WCHONB30BaTh (PYHKIMOHAJIBbHbIE TIOHSATUS U SI3bIK (TEPMHHBI,
CUMBOJIMUECKHE OO0O3HAYEHUs); ONpPEeNessiTh 3HadeHue (YHKIUU 110 3HAYEHUIO
apryMeHTa; onpeaensaTh CBOUCTBa (PyHKIUU 110 €€ rpaduKy.

CtpouTts rpaduKH 3J1€MEHTApHBIX PYHKLUHN BUaa Yy = K by = X y=x’y= Jx, y=|X
X

|. OnuchIBaTh CBOMCTBA YUCIOBOM (DYHKIIMU O €€ rpaduky.
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CpaBHI/IBaTB 1 ynopsaa0o4dmuBaThb pallUOHAJIBHBIC U UPPAIIUMOHAJIBHBIC YHCJIA.

BrmoaHasaTs apI/I(l)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMH YHCIIaMH, COUC€Tasd YCTHBIC
U ITMICBbMCHHBIC HpI/IéMLI, BBIITOJIHATH BBIYUCJICHUA C UPpPAllUMOHAJIBHBIMHU YUCIIAMHU.
HaXOI[I/ITI) 3HAYCHUsI CTEIEHEH C OCSJbIMM IIOKa3aTCJIIMHU U KOpHeﬁ; BBIYHUCIIATH
3HA4YCHHS YHUCIIOBBIX BBIpEDKCHPIIZ.

OprrJ’ISITB )IeﬁCTBPITeJIBHBIe qucCiia, BBIIIOJHATE NPUKUIAKY pE3yjibTaTa BI)I‘-IPICJIeHPlﬁ,
OIICHKY YHCJIOBBIX BBIpa}KeHHﬁ.

YPtIﬂHeHu}l U Hepaeencmea

Pemate nuHelHBIE W KBaJgpaTHbBIE YpaBHEHUS, YPABHEHUS, CBOASIIHMECS K HUM,
npocreiimue ApoOHO-paruOHaIbHbBIE YPaBHEHUS.

Pemate cuctemsbl JBYX JUHEHHBIX YpPaBHEHUU C JIBYyMsI NEPEMEHHBIMH U CHUCTEMBbI
JIByX YPaBHEHHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBJISIETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3ajlaud aireOpamdyecKUM CIOCOOOM C MNOMOIIBIO COCTaBJICHUS



YPaBHEHUS WU CUCTEMBI JIBYyX YPAaBHEHUI C IBYMs [ICPEMEHHBIMMU.

IIpoBOoauTE IIPOCTEUIINE HCCIECAOBAHWSA YPABHEHHUW M CHUCTEM YPAaBHEHUH, B TOM
4uciIe C OpUMEHEHHEM TrpadHUecKuX MpeAcTaBICHUN (yCTaHAaBIMBaTh, HWMEET JIH
yYpaBHEHHE UJIM CUCTEMA YPAaBHEHUI pEILICHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.).
Pemate nuHelHbIE HEepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pa)kaThb pEIIEHHUE
HEPaBEHCTB HA YMCJIOBOU NPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.
Pemare cucTeMbl JIMHEMHBIX HEPABECHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE HEPABCHCTBO; M300paXkaTh PEUICHUE CHUCTEMbl HEPAaBEHCTB HA YHCJIOBOU
HPsIMOM, 3alIUCHIBATH PELICHNUE C TOMOIIBIO CUMBOJIOB.

6 Mcnosip30BaTh HEPABEHCTBA IIPU PELICHUH PAa3JIMYHBIX 3a7a4.

Dyukuyuu

Pacmio3naBaTth (1)YHKI_[I/II/I HU3Yy4YCHHBIX BH/OB. IToka3rsIBaTh CXEMAaTHU4YCCKHU

k

pACIIOJIOKEHUE Ha KOOPAUHATHOM INIOCKOCTH rpadukoBy = kx, y=kx+b, y= X |

2 3

y = ax" +bx + ¢,y =x",y = \/;, y = | X | B 3aBUCUMOCTH OT 3HAYCHUU
KOA((PHUIIMEHTOB; ONMCHIBATH CBOMCTBA (PYHKITUH.

CTpouTh U N300paXkaTh CXeMaTHUECKHU IpapuKy KBaAPATHIHBIX (DYHKIIHHA, OTTMCHIBATH
CBOICTBa KBaAPAaTHYHBIX (PYHKINI MO UX rpaduKam.

Pacno3naBate KBaZgpaTHuHyr0 (QYHKOUIO 00 ¢Gopmysie, TPUBOAUATH MPUMEPHI
KBaJpaTUYHBIX QYHKIMHA U3 peaIbHOU KU3HU, (PU3NUKHU, TEOMETPHUH.

Apugpmemuueckan u 2eomempuueckas npozpeccuu

¢ Pacmo3naBaTh apu(METHUECKYI0 M TEOMETPHYECKYIO IIPOTPECCHUM TIPU Pa3HBIX
crioco0ax 3aJiaHusl.

BBINTOHATE BBIUMCIEHUS C UCIIOJb30BaHUEM (POPMYJI N-ro 4jieHa apu(pMeTUIecKol u
reOMETPUYECKON NPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

HN3o00pakaTh 4jIeHbl NOCIEeA0BATEIbHOCTH TOYKAMHU Ha KOOPJUHATHOM MIOCKOCTH.
Pemate 3amaum, CBsI3aHHBIE C YWCJIOBBIMU IOCJIEOBATEIBLHOCTSIMH, B TOM 4YHCIIE
3aJa4d U3 peaJbHOM >KHW3HU (C HCHOJIB30BAHUEM KaJbKYJISITOPa, LMQPPOBBIX
TEXHOJIOTUH).

4, TEMATHUYECKOE IINTAHUPOBAHHUE

7 kaacce (102 4)
Ha3Banmue
pasxena OcHoBHOE cojep:kaHue OcHoBHbIE BH/bI /1€ATEJIbHOCTH
(4HCJI0 YaCcoB) 00y4aKOIHXCsE

Yucaa n [TonsiTMe panMoOHaIBLHOTO CucreMaTu3upoBaTh M 000raniaTh

BbIYHCJICHHS. qucaa. ApudpmMeTndeckue 3HAHUA 00 OOBIKHOBEHHBIX U

PanuonanbHble JEUCTBHUS C JIECSITUIHBIX APOOSX.

yucsaa parMoHaIbHBIMU YHUCIIAMU. CpaBHHMBAThH U YNOPSA0YUBATH

(25 9) CpaBHeHuE, Apodu, MpeoOpa3oBbIBasl TIPHU
YTIOPSITOYUBAHUE HEOOXOJMMOCTH JECATUIHBIC
palMoHaIbHBIX YHUCEII. Jpobu B OOBIKHOBEHHBIE,
CreneHb ¢ HaTypaJIbHBIM OOBIKHOBEHHBIE B JECATUYHBIC, B
OKa3aTeJIEM. YaCTHOCTH B OECKOHEUYHYIO
Penienne ocHOBHBIX 3a71a4 JIECATUYHYIO JIPOOb.
HaJIpOOH, IIPOIIEHTHI U3 IIpuMeHsaTH pa3HooOpa3HbIe
peanbHON NPaKTHUKU. CnocoO0bI M NPUEMBbI BBIYHCJIEHUA
ITpu3Haku 1eaIuMOCTH, 3HAYEeHUIl APOOHBIX BbIPAKEHUIA,

Pa3JIOKCHUA HA coAcpKamx OOBIKHOBEHHBIE U




MHO>XUTENHN HATypPaJIbHBIX
YUCEeIl.

PeanbpHBIC 3aBUCHMOCTH.
IIpsimas u oOpaTHas
MPOTOPLIHOHAIIBHOCTHU

JICCATUYHBIC IPOOU: 3aMEHSTh
IPU HEOOXOAUMOCTH ACCATUUYHYIO
poOb OOBIKHOBEHHOMW U
OOBIKHOBECHHYIO JIECSITHYHOM,
MIPUBOJIUTE BBIPpAKEHUEK dopMe,
Haubosee ya100HOU JIst
BBIYUCIICHUU, TPEeOoOpa30BLIBATH
JIPOOHBIC BBIPAXKEHUS HA
YMHOCHHE U JICJICHUE
JICCSITUYHBIX IPOOEH K JTCUCTBUSIM
C LEJILIMH YHUCJIAMH.

IIpuBOAUTH YKCTIOBBIE H
OyKBeHHBbIE€ MPUMEPbI CTCTICHU C
HaTypaJIbHBIM TTOKa3aTeJIEM,
OOBSICHSISI 3HAUCHUS OCHOBAHUS
CTENEHHU U IIoKa3aTelsl CTENEHH,
HaXOUTh 3HAYECHUS CTEIEHEH
Bujaa a" (a — moboe
panuoHaIbHOE YHCIIO, N —
HaTypaJIbHOE YHCIIO).

ITormMaTh CMBICII 3aITMCH
OONBIINX YHCEJ C MOMOIIBIO
JIECSITUYIHBIX ApOoOei n creneHen
qucia 10, npuMeHsTh UX B
peajibHBIX CUTYyalHsIX.

IIpuMeHATHL IIPHU3HAKU
JI€JIMMOCTH, PA3JIOKEHHUS Ha
MHOYHUTEJIN HaTypaJbHBIX
qucel.

Pemath 3a1aum Ha 4acTH,
MPOICHTHI, MPOTIOPIINH, HA
Haxo>XJIEHUe ApoOu (TIporeHTa)
OT BEJIMYUHBI U BEJIMYHUHBI 110 €€
pobu (IpoleHTyY), ApooHu
(mporeHTa), KOTOPbI COCTaBISAET
OJlHa BEJIMYMHA OT APYTO.
IMpuBoauTH, pa3oupars,
OLlEHMBATH Pa3JIUYHbIEC PEILICHUs,
3aMMCHU PENICHUH TEKCTOBBIX
3a7ad4.

Pacno3naBaTh U O0BSICHSTD,
OIHPAsICh Ha ONPEAEIICHUs], TPSIMO
IPOTOPLUOHATBHBIE U OOPaTHO
MPONOPIUOHAJILHBIE
3aBUCUMOCTH MEXKTY
BEJIMYMHAMU;, IPUBOJUTH
NpuMepbI dTUX 3aBUCUMOCTEH U3
peasbHOro MUpa, U3 APYTUX
Y4€OHBIX MTPEIMETOB.

Pemiares nipakTuko-
OPHUEHTHPOBAHHBIE 3a/1a4l Ha
JpOOU, MPOLEHTHI, IIPSIMYIO U
00paTHYIO NPOMOPLMOHAIBHOCTH,
NpOHOpPLHHU

Auredpanyeckue

byKBEHHBIE BBIpAKCHUSI.

OBJaaersb ajgreOpandeckou




BbIpaKeHUs IlepemeHHsIE. TEPMUHHOJIOTMEN U CUMBOJIMKOM,
(27 v) JlomycTtuMmble 3HaUYCHUS NPMMEHATH €€ B Mpoliecce
nepeMeHHbIX. DOopMyIbI. OCBOEHUs y4eOHOro MaTepuaiia.
IIpeoGpa3zoBanue HaxoauTk 3HaUeHUs
OYKBEHHBIX BBIPAYKCHHMH, OYKBEHHBIX BBIPAKCHHUH TIPH
pacKpbITHE CKOOOKH 3aJaHHBIX 3HAYCHUSIX OYKB;
MpUBEACHUE TOOO0OHBIX BBIITOJIHATH BBIUMCIICHUS 10
cllara€MbIX. bopmynam.
CaoiicTBa cTenenu ¢ BpInoaHATH Npeodpa3oBaHus
HaTypaJIbHBIM I10Ka3aTCJIEM. LIEJIOTO BBIPAYKEHUSI B MHOT'OUJICH
Mmuorousnensl. CioxxeHue, [PUBEICHUEM T1010GHBIX
BBITUTAHHUC, YMHOKCHHEC clJIaraeMbIX, PACKPBITUEM CKOOOK.
MHOTO4JICHOB. DOpPMYyJIbI BbInoHATE YMHOXKXEHHUE
COKPAIIEHHOTO YMHOKEHHUS. OJIHOYJIEHA HA MHOTOYJIEH U
Pasnoxxenne MHOTO4JICHOB MHOTO4YJICHAa HA MHOTO4ICH,
Ha MHOHTCIH NnpuMeHsTh GOPMYJIbI KBajIpaTa
CYMMBI U KBaJipaTa pa3HOCTH.
OcymecTBIATH Pa3IOKeHUE
MHOT'OYWIEHOB Ha MHOXXUTEJIN
IMyTEM BBIHECEHUS 3a CKOOKH
00111eT0 MHOXKHUTEIS, MPUMEHEHUS
(opMyBI pa3HOCTH KBAJAPATOB,
hopmyi1 cokpai€HHoro
YMHOYEHHUS.
IIpumeHsaThL IpeoOpa3oBaHUE
MHOT'OYJICHOB JIJIs1 PEILEHUs
pa3IUYHBIX 3a/1a4 U3
MaTeMaTHUKH, CMEKHBIX
MIPEIMETOB, U3 pPE€aJbHOU
MPaKTUKH.
3HAKOMHTHCH ¢ MCTOpPHeEH
pa3BUTHsI MAaTE€MATUKU
YpaBHeHust VYpaBHEeHHE, IpaBUiIa Pemrathb 1uHEITHOE ypaBHEHHUE C

M HEPaBEHCTBA
(20 )

npeodpa3zoBaHUSA
YpaBHEHUS,
PaBHOCHUIIBHOCTH
YpaBHEHUH.

JInneliHoe ypaBHEHHE C
OHOU MEPEMEHHOU,
pelIeHne TUHENHBIX
ypaBHeHul. Pemenue 3anaq
C TIOMOIIBIO YPAaBHEHUU.
JInneliHoe ypaBHEHHUE C
JIByMsI IEPEMEHHBIMHU U €r0
rpaduk. Cucrema AByx
JIMHEWHBIX YPaBHEHUM C
JIByMsI IEPEMEHHBIMH.
Pemenune cucrem
ypaBHEHHUH crtocoOOM
IMMOJACTAaHOBKH U CITOCOOOM
CJIOKEHMUSI

OJHOM NEPEMEHHOU, IPUMEHHAS
NpaBMUJIA IEPEXO0JA OT UCXOTHOTO
YpaBHEHUS K PaBHOCUIIBHOMY €MY
Ooniee npoctoro Bujaa. [lposepars,
SIBJIIETCS JIA KOHKPETHOE YHCJIIO
KOPHEM ypPaBHEHHUSI.

IToadupaTs npuMepsl 11ap
4HCeJl, SIBJIISFOIINXCS PEHICHUEM
JIMHEWHOI'O YPAaBHEHUS C JABYMs
nepeMeHHbIMHA. CTPOMTH B
KOOPAWUHATHOMN MJIIOCKOCTH
rpaduK JUHEHHOTO ypaBHEHUS C
JIByMsI TIEPEMEHHBIMHU; I10JIB3YsICh
rpa¢ukom, NPpUBOJIUTH
NpUMepbl PEIICHUS] YPAaBHEHUS.
HaxoauTh penieHue CHUCTEMBI IBYX
JIMHEUHBIX YPAaBHEHUU C JIByMs
IIEPEMEHHBIMU.

CocTaBJsTh U peliaTh YpaBHCHHUE
WJIYA CUCTEMY YPaBHEHUM 110
YCJIOBHIO 3a/la4H,
WHTEPIIPETUPOBATH B




COOTBETCTBUM C KOHTEKCTOM
3aJa4Ml NOJYUYECHHBIH pe3yJIbTaT

Koopannarsin
rpagpukn.
DOyHKIUUHA

(24 q)

Koopannara Touku Ha
npsimoiui. HuciioBblie
npomMexxyTku. Paccrosinue
MEXy ABYMSI TOUKaMU
KOOPJUHATHOM IIPSIMOM.
I[IpsimoyrosbHas cuctema
KOOpAMHAT Ha MJIOCKOCTH.
IIpumepsirpadukos,
3aJIaHHBIX (HOPMYJIaAMH.
YUrenue rpadukoB
peabHBIX 3aBUCUMOCTEMN.

IMonstne pyuknuu. ['paduk
dbyukiuu. CpoiicTBa
dbynkuumii. JInneinas
¢dbynknus. [Tocrpoenue
rpaduka JIMHESHHOMN
dbyukun. 'paduk pyHkimm
y=|x|

N300pakarTh HA KOOPJIUHATHOM
IIPSIMOU TOYKH,
COOTBETCTBYIOIINE 3aJlaHHBIM
KOOpAuHAaTaM, JIy4d, OTPE3KH,
WHTEpBaJbl; 3alIMChIBATh UX HA
anreOpanvecKoM sI3bIKE.
OTMeuaThb B KOOPAUHATHOM
IJIOCKOCTH TOYKH 110 331aHHBIM
KOOpJAWHATaM; CTPOUTH IrpadUuku
HECJIOKHBIX 3aBUCHUMOCTCH,
3aJlaHHBIX (popMyJiaMu, B TOM
9HCJIEe C MOMOIIBIO ITU(PPOBBIX
J1abopaTopuid.

I[IpumMeHsATH, H3yUYaTh
npenMMyliecTBa,
HHTEPNPeTHPOBATH rpaduuecKkuit
CIoCcO0 MPEACTaBIICHUS U aHAITN3a
pa3zHOOOpa3HOM KU3HECHHOU
WH(pOpMAIIH.

OcBauBaTh MoHsiTUE PYHKIIUU,
OBJIa/IeBaTh (PYHKIIMOHAJILHOMN
TEPMHUHOJIOTUEN.

Pacno3HaBarhb JINHEUHYIO
dbyukmuro y = kx + b, omuceiBaTh
€€ CBOMCTBA B 3aBUCUMOCTH OT
3HaueHui KoadduireHros K u b.
Crpouts rpagpukm JHHEHHOU
byukuun, GyHKIHUA

y = x|

Hcnoan3oBaTh nuppoBbie
pecypcebl Ul IOCTPOCHUS
rpa¢gukoB GyHKIMH U U3yUYEHUS
ux cBoUcTB. IIpuBOoauTH
OpUMEpPHI JINHEWHBIX
3aBUCHUMOCTEN B pE€aJIbHBIX
npoueccax U SIBICHHUSX

IToBTOpEHUE M
o0o0menue (6

)

IToBTOpEHME OCHOBHBIX
MOHSITUU U METOJIOB Kypca 7
Kjacca, 0000IIeHe 3HaHui

Bp10upaTh, NPUMEHATH OLICHUBATD
CI0CO0bI CPAaBHEHUS YHCEI,
BBIYMCIICHUI, TIpeoOpa3oBaHUit
BBIPAYKEHUM, pELICHNSI YPAaBHEHUM.

OcyuecTBJISITH CAMOKOHTPOJIb
BBIIOJIHSIEMEIX NEUCTBUI U
CaMONPOBEPKY pe3yabTaTa
BBIYHCIICHUN, TpeoOpa3oBaHUH,
nocTpoeHui. Pemiars 3aga4m u3
peanbHOM KU3HU, IPUMEHSThH
MaTeMaTH4ecKue 3HAHUS TS
pelIeHus 3a1a4 u3 ApyTrux
MpPEeIMETOB.

PemaTths TeKCTOBBIE 3a7a4H,
CpaBHHBAaTh, BLIOMPATh CIOCOOBI
pelIeHns 3a1a9u




8 kmacc (102 )

Ha3zBanue
pasnena
(4HCJI0 YACOB)

OcHoBHoOe copep:xaHue

OcHOBHBIC BHbI JeATEJILHOCTH
00y4aromuxcs

Yucaa u KBagpartHsblii KOpeHb U3 ®opMyIUpPOBATH ONpe/iejieHue
BbIYHCJICHHS. qucia.[lonsitue 06 KBaJIpaTHOI'O KOPHSI U3 UMCJIA,
KBaaparusie UppaloOHaJIbHOM YUCIJIE. apu(PMETHIECKOTO KBaJIPaTHOTO
KOPHH Jlecsatuunbie KOPHSI.
(15 v) OPUOITMKESHUS IIpuMeHsITH OnIEpanuio
UppaALUOHAJIIBHBIX YHUCEI. W3BJICUEHHUS KBAJAPAaTHOTI'O KOPHS U3
JlelicTBUTEIIbHBIE YHCIIA. 4ucia, HCIOJIb3yd IPU
CpaBHeHUe HEOOXOUMOCTH KAJIBKYJISATOP.
JNEUCTBUTEIBHBIX YUCEII. OueHUBaTh KBaJpaTHbIC KOPHU
ApudmeTrnueckuii LEIbIMU YUCIAMHU U NJECATUYHBIMU
KBaJIpaTHBIN KOPECHB. poOsMHU.
YpaBHEeHHE BHUJA x? = a. CpaBHUBATB U YHOPAI0YHUBATH
CaolicTBa palMoHaJbHbIE U UpPALlMOHAJIbHbIC
apupmMeTuIecKux 4yciia, 3alUCaHHbIE C TOMOIIBIO
KBaJpaTHBIX KOPHEMU. KBaJIpaTHBIX KOPHEU.
IIpeoOpazoBanue HccaenoBarb ypaBHEHHUE x? = a,
YUCJIOBBIX BBIPAXKCHUM, HaXOJUTh TOYHBIC U
CO-AeprKaIlux OpuOIM>KEHHBIE KOPHU TIpHU a >
KBaJpaTHbIE KOPHU 0.
HccaenoBarh CBOMCTBA
KBaJI[paTHBIX KOPHEN, IPOBOIs
YHCJIOBBIE DKCIIEPUMEHTHI C
HCMOJb30BAaHUEM KaJIbKYJISITOpa
(koMIIBIOTEDPA).
Jloka3bpIBaTh CBOMCTBA
apu(PMETHUECKUX KBAJIPATHBIX
KOPHEW; MPUMEHSITh UX IS
npeoOpa3oBaHUs BhIPAXKEHUU.
BbInoaHATH npeodpa3zoBaHus
BBIPAYKEHUM, COJIEpKALINX
KBaJIpaTHbIE KOpHU. BeIpaxkaTh
IIEpEMEHHbIE U3 TEOMETPUUYECKUX U
busnueckux popmyi.
BbluucasaTh 3HAYEHUsI BBIPAXKECHUM,
coAepKalluX KBaJIpaTHbIE KOPHH,
HCMOJb3Yysl NPU HEOOXOAUMOCTH
KaJIbKYJISATOP.
Hcnonb30BaTh B XO/4€ PELICHUSA
3aj1a4 3JIEMEHTApPHBIC
OpeCcTaBI€HUsl, CBI3aHHBIE C
OPpUOTMKEHHBIMH 3HAYECHUSIMHU
BEJINYHH.
3HAKOMHUTBCH C MCTOpHUeN
pa3BUTHUSI MATEMATHUKH
Yucuaa u CreneHb € LEJIbIM @opmMyIMPOBATH ONpe/Ie/IeHue
BbIYM CJICHUS. oKa3aTeJIeM. CTENEHHU C LIEJIBIM I10Ka3aTEIIEM.
Crenennb CrangapTHas 3amch IIpeacraBiasiTh 3aUCh OOJIBIINX U
¢ HeJbIM qucra. MaJIbIX YMCEJI B CTAHIApPTHOM BH/IE.
1noKasaresjemM Pa3smepbl 0OBEKTOB CpaBHHUBATBh 4HCJIa U BEIUYUHBI,




(7 )

OKpy>karormiero mupa (OT
SJIEMEHTaPHBIX

YACTHUI[ 10 KOCMHYCCKHUX
OOBEKTOB), NJIUTEIHLHOCTh
pPOIIECCOB B
OKPY>KaroIieM MUupe.
CBoMCTBaA CTCIICHU C
IEJIBIM T10Ka3aTeJIEM

3alUCaHHbIE C UCHOJb30BAaHUEM
crenienu 10.

Hcnoab3oBarh 3aMCh YHCEI B
CTaHJAPTHOM BUJE s BIPAKEHUS
pa3MepoB OOBEKTOB, JUTUTEIBHOCTH
MIPOIIECCOB B OKPY KAIOILIEM MHpE.
®opMyJIMPOBATh, 3aMUCHIBATH B
CUMBOJIMYECKON (opMme U
WLIIOCTPUPOBATH NPpUMepaMu
CBOMCTBA CTENEHU C LEJIBIM
NOoKa3aTeJIeM.

IIpuMeHATH CBOMCTBA CTCIICHU
JUIsL TIpeoOpa3oBaHUs

BBIPAYKEHU M, COJIepKAIUX CTEIICHH!
C LIeIbIM MTOoKa3aTeiaeM. BbInoaHATh
JelicTBUS C YUCIIaMH, 3alIMCAaHHBIMU
B

CTaHAApPTHOM BUJIEe (YMHO>KEHHE,
JICII€HUE, BO3BEIACHUEC

B CTEIICHbB)

Anredpanyeckue KBanpatHbii  TpEXUJIEeH. Pacno3zHaBaTh KBaJgpaTHBIU
BbIPpa’KeHHUs. Paznoxxenue TpEXUJICH, YCTaHABJIUBATh
KBaaparublii KBaJpaTHOTO TpEXUiieHa BO3MO>XXHOCTbH €TI0 Pa3JIOKECHUS
TPEXUJIeH Ha MHOXHUTEIIHU Ha MHOYXUTEJIH.
(5 v) PackiaaasiBaTh HA MHOKUTEJIH
KBaJIpATHBIA TPEXUIICHC
HEOTPHUIIATEIbHBIM
JIUCKPUMHUHAHTOM
Aaredpanyeckue AnreOpanueckass  IpoOb. 3anuceiBaTh ajaredOpandyecKkue
BbIPaKeHUs. JlonmycTtumele 3HAYCHUS BbIpakeHus1. Haxoautsb
Adaredpanyeckas NE€PEMEHHBIX, BXOASIIUX B o0acTh onpeaeaeHust
ApoOH anreOpanydeckKkue palMoHaJIBLHOTO BBIPAXKEHUSI.
(15 g) BbIPpaKECHUS. OcHOBHOE BBINOJHATH YUCIOBBIE
CBOMCTBO ajreopanyeckou MOJICTAHOBKHU U BBIYMCJIATH
poou. CoxkpaiteHue 3HaYe€HHUEe ApoOH, B TOM UHCIE C
Jpo0ei. MMOMOIIBIO KAJIBKYJISITOpA.
Cnoxenue, BbIUMTAHUE, ®opMyIHpOBaTh OCHOBHOE
YMHO>KE€HUE W JEJICHUE CBOMCTBO ajreopandeckou 1poou u
anreOpandeckux ApoOei. NPUMEHATH €TI0 JJIs
IIpeob6pazoBanue nmpeoOpa3zoBaHUs APOOECH.
BBIPAXKEHUU, COJEPKAIIUX BbINOJIHATH 1eHCTBUSA C
anreOpandecKkue Apoou anredpandecKuMu ApoOsMH.
IIpumMeHsTH TIpeOOpa3zoBaHUs
BBIpAXKCHUW IJIs1 pEIICHUs 3a1a4.
BreipaxkaTh nepeMeHHbIE U3
dbopmyn (pusmueckux,
T€OMETPUUECKUX, OMMUCHIBAIOIIINX
OBITOBBIE CUTYAIINH)
YpaBHeHus KBanpatnoe  ypaBHeHHUE. PacnoznaBarthb KBaJIpaTHBIC
U HepaBeHCTBA. Henonnoe KBaJIpaTHOE yYpaBHEHUS.
KBaapartnbie YpaBHEHHE. dopmyna 3anuceiBaTh  (popmyJy  KOpHEH
YpPaBHeHHS KOpHEM KBaJIpaTHOT'O KBaJIpaTHOT'O YypaBHEHUS; PpelaThb
(15 g) ypaBHEHUSI. Teopema KBa/IpaTHbIE YPaBHEHUA —
Buera. TIOJIHBIE U HETIOJIHBIE.
Pemienue YpaBHEHUU, IlpoBoauTts npocremme




CBOOAINMUXCA K
KBaJIPaTHBIM.

IIpocreiimme pOOHO-
palroHaIbLHBIC

YpaBHEHUA.

Pemienne TekcToOBBIX 3a1a4
C NOOMOMIBIO KBAJPATHBIX
ypaBHECHUU

HCCJIeI0BAHMS
YpaBHEHMUIA.
PemiaTts ypaBHeHHUsI, CBOJISIIIHNECS

KBaJApaTHBIX

K KBaJpaTHbIM, C  IIOMOLIBIO
nmpeoOpa3zoBaHU u 3aMeHOU
NEePEMEHHOM.

Habiaropare uW  aHAIM3UPOBATH
CBsI3b MEXIY KOPHSIMHU 51
Ko purmeHTaMu KBaJIpaTHOI'O
YPaBHEHHS.

PopmysupoBaTs TeopeMy Buera,
a TakXke OOpaTHyIO TEOpeMy,
IIPUMEHSTh 3TH TEOPEMBbI  JUIA
peuieHus 3amay. Pemars
TEKCTOBbIE 3agavu
anreOpanyvyecKkum cnocoboM:
IIEPEXOUTh oT CJIOBECHON

(bopMyITMPOBKH yCIOBHS 3aJladu K
anreOpanveckoii MOJACTH IIyTEM
COCTaBJICHUSI ypaBHECHHSI;, peIlaTh
COCTaBJICHHOE ypaBHEHHUE;
UHTEPIIPETUPOBATH PE3yJIbTAT.

3HAKOMHUTBCH c ucropuei
pa3BUTHUS AIITeOPBI
YpaBHeHus JIluHelitHOe ypaBHEHHE C Pacno3naBartb JIMHEHHBIE

U HEpaBeHCTBA. ABYMsI NEpEMEHHBIMH, YPABHEHUs C IBYMs IEPEMEHHBIMU.
Cucrems! ypaBHeHuii | ero rpaduk, IpUMEpPHI Crpoutsn rpaguku JIMHEHHBIX
(13 ) peuieHust ypaBHEHHUHW B YPaBHEHHI, B TOM YHCJIE UCHOJIb3YyH
LEJIbIX YHCIIax. nudposbie pecypcsl.
Pemenne cucrem aByX Paszauuars napajuieabHbIC u
JIMHEHHBIX YPaBHEHUH C IepeceKaroImecss MNpsAMbIE MO HX
JIBYMsI IE€PEMEHHBIMU. YPaBHEHUSIM.
IIpumepsl pemenust Pemiats cucTteMbl ABYX JTUHEWHBIX
CHUCTEM HEJIMHEUHBIX YPaBHEHUH C ABYMsI IIEPEMEHHBIMU
YpPaBHEHU c ABYMsI MOJACTAHOBKOMN U CIOXEHUEM.
IIEPEMEHHBIMHU. Pemiare 1pocTeiile CUCTEMBI, B
I'paduueckas KOTOPBIX OJHO W3 YPaBHEHUN HE
UHTEpIIpEeTALs SIBJISIETCS. JINHEHUHBIM.
YpaBHEHUA C JABYMS IlpuBoauTs rpa¢uyecKyro
NEPEMEHHBIMU MW CHCTEM HHTEPIPETALHUIO peueHus
YpPaBHEHU C JIBYMsI YPaBHEHUs C ABYMsI IEPEMEHHBIMH
IIEpPEMEHHBIMH. U CHCTEM YpPaBHEHUU C JABYyMs
Pemenne TekcTOBBIX 3a1a4 IIEPEMEHHBIMU.
C OMOIIBIO CHUCTEM Pemiarnb TEKCTOBbIE 3aga4u
YpPaBHEHU anredpanydyeckuM crocooom
YpaBHeHus YHucnoBbeI€ HEPABEHCTBA U ®opMmyaupoBarhb cBoOlicTBA
U HEPaBEHCTBA. UX CBOMCTBA. YU CIIOBBIX HEpPaBEHCTB,
HepaBeHCTBa HepaBeHCTBO C OTHOM HUILIXOCTPpUPOBATH ux Ha
(12 u) rnepemMeH- HOM. JIuHelHbIE KOOPJAWHATHOMN IIPAMOM,

HEpaBE€HCTBA C  OJIHOM
NEPEMEHHON u ux
pelieHue. CucremMbl

JIMHEHUHBIX HEPaBEHCTB C
OOHOU TIEPEMEHHOM U HUX
pelieHue.

JI0KA3bIBATh aAITeOpanvecKH.

IIpuMeHATHL CBOMCTBA HEPABECHCTB B
XoZe pemeHus 3aaad.  Pemarb
JIMHEWHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOM, n300pakaTh
pelieHue HEpaBECHCTBA Ha




HN3o0pakeHue perieHus
JIMHEMHOT O HEPABEHCTBA U
UX CUCTEM Ha YHUCJIOBOM
npssMoint

4YHCIOBOU MPSIMOM.

Pemiatn CHCTCMBI JTUHEHWHBIX
HEpPaBEHCTB, H300pakaTh peEIICHUE
CUCTEMbl HEPABEHCTB Ha YMCJIOBOM
IPSIMOU

DyHKIMH. [Tonsatue @dyHKUMM. HUcnoan3oBaTh (GyHKIHOHATIBHYIO
OcHoBHbBIE Ob6uacthb TEPMHUHOJIOTHIO ¥ CHMBOJIUKY.
MOHSATUSA OIIpE€ACIICHUS U BoruuciasiTth 3HaYeHUus1 QYHKITHM,

(5 ) MHOKECTBO 3HAYCHUH 3aIaHHbIX (Gopmysiamu (TIpU
¢dynkuun. CrnocoOsbl HEOOXOIMMOCTH HCIIOJIb30BaTh
3amanus pyHKUUH. KaJIbKYyJIATOP); COCTABJIATH
I'padpux  dyHKOHM. TAGJIMIbI 3HAYEHUH (DYHKIHH.

CsolicTBa Crpourts no rouxkam rpapuku

byHKIIIN, TX GyHKLIHN.

OTOOpa’>keHHUe Ha OnuceIBaThH CBOICTBA (PyHKINU Ha

rpaduke OCHOBe €€ rpapuueckoro
MpeCTaBJICHUSI.
Hcnoab3oBaTh (YHKIIMOHAJIBHYIO
TEePMHUHOJIOTHIO M
CHMBOJIUKY.
HUccaenoBars npuMepsl rpauKos,
OTpPaXXaIIIMUX peajlbHbIC MPOLECCH] U
siByieHUs. IIpuBoANTH IpUMepbI
IIPOLIECCOB U SIBJICHUH C
3aJ1aHHBIMH CBOMCTBaMH.
HUcnoab3oBaTh KOMIBIOTEPHBbIE
NpPOrpamMmsbl JUJIl HOCTPOEHUS
rpagukoB PyHKIIUN U U3YyYEHUS UX
CBOMCTB

DyHKIUH. YreHue U ocTpoeHUue Haxoauts ¢ nomoibio rpaguka

YucaoBbie rpagukoB (byHKIIMM 3HaUYEHHUE OJTHOM U3

GyHxumn (pynxuuit. IIpumepst paccMaTpuBaeMbIX BEJIMYUH I10

(9 v) rpagukoB 3HAYEHUIO APYTOM.

byHKIIHMN, OTpakaroIuX
peajbHbBIE TIPOLECCHI.
@DyHKIINN, ONHUCHIBAIOIIINE
NpsIMyI0 U OOpaTHYIO
OpOTIOPIUOATIBHBIE

3aBUCHUMOCTH, UX Fpa(bI/IKI/I.

I'mmiep6omna. I'pacdpuk
bysKIIUIN Y = X2, DOyHKIUHN
y=xy=x,

y= X,y =Ix[
rpaguueckoe peuieHue
YPaBHEHUUN U CUCTEM
ypaBHEHUN

B HecoXHBIX CillydasiX BbIPAaKaTh
¢opmyJioil 3aBUCUMOCTDb MEXITY
BCIHMYUHAMM.

OnuceiBaTh XapakTep U3MEHEHUS
OJHOM BEJIUYHHEBI B

3aBHUCUMOCTHU oT U3MEHEHUS
apyroui. Pacmo3dHaBaTrb  BUIBI
N3y4aeMBbIX (pyHKUIMN.
IToka3sbiBaTh cXeMaTH4eCKH
I1OJIOYKECHUE Ha KOOPANHATHOU
IJIOCKOCTH  TpapukoB  (PyHKIHI
Buma: y = X5, y = X,

y = X,y = Ix|
HUcnoab3oBarb (pyHKIHOHAJIBHO-
rpagpuyeckue  MpeacTaABJICHUS IS
pemeHus u HCCJIEIOBAHUS
YPaBHEHUH U CUCTEM YPaBHEHUM.
IIpumenaTs nudpoBbIe pecypchbl
JUTSI TOCTpOoeHUs rpa GUKOB (HYHKITHMN

IloBTOpPEHUE H
00001eHue (6

IloBTOpEeHue
TTOHSTHI "

OCHOBHBIX
METOI0B

BbiOuparb, NpUMeHATH, OLIEHUBATDH
€Ioco0ObI CpaBHEHHUsI YHCell,




KypcoB 7 u 8 Kiaccos,
0000I11IeHNEe 3HAHUI

BBIYHCJICHUI, rpeoopa3oBaHUit
BBIPAXXEHUM, pEIIICHUSI YPABHEHUH.
OcymecTBIATH CaAaMOKOHTPOJIb
BBIIIOJIHSIEMBIX NEeUCTBUM u
CaMOIIPOBEPKY pe3yabTara
BBIYHCJIICHU, npeoopa3oBaHUM,
IIOCTPOCHUM.

Pemats 3amaum  u3  peajibHOM

’KU3HM, NIPUMEHATb MaTeMaTUYECKUE
3HaHUS JJIsI pelieHus 3ajad U3
JIPYTUX MPEeIMETOB.

Pemarnb TEKCTOBbIE 3aa4u,
CpaBHMBAaTh, BbBIOUPATH CIOCOOBI
pelieHus 3agauun

9 kaacc (102 )

Ha3zBanue pa3jgesia
(4uciI0 4acoB)

OcHOBHOE coJepkaHue

OcHoBHbIE BH/IbI AeATEJIbLHOCTH
00yyarmuxcsi

Yucaa n
BBIYHCJICHHUS.
JlelicTBUTEbHBIE
17 (W ]

9w

ParmmonanpHbBIC YMCIIa,
UppalMOHAJIbHbIE YHCJIA,
KOHEYHbIE U OECKOHEUYHbIE
JIECSITUYHBIE JIPOOH.
MHokecTBO
JICUCTBUTEIIBHBIX YHCEI;
IEUCTBUTCIILHBIC YHCIa
Kak OEeCKOHEYHbIEe
JIECATUYHbBIE JIPOOU.
B3aumHO onHO3Ha4HOE
COOTBETCTBUE MEXKIY
MHO>XECTBOM
JIGUCTBUTEIBHBIX YHCEN U
MHO>KECTBOM TOYEK
KOOpAWHATHOMN HNPSIMOMU.
CpaBHeHue
JIEUCTBUTEIBbHBIX YHUCE,
apudmMeTuIecKue
JEUCTBUS C
JIEUCTBUTEIIBHBIMU
4HCIJIaMHU.

[Tpubnmxénnoe 3Ha4YCHUE
BE€JIUYHUHBI, TOYHOCTH
OPpUOITNIKEHUS.
OKpyriieHue yuceinl.
ITpuxkuaka u oeHka
pe3yabTaTOB BBIYHUCIECHUN

PasBuBaTh npeacraBjJaeHus O
4YHCIIaX: OT MHOYXECTBA
HaTypaJIbHbIX 4YMCEN 0
MHO’KECTBA JICMCTBUTEIIBHBIX
qucel.

O3HAaKOMHUTBCHA C BO3MOXXHOCTBHIO
peJCTaBJICHUs N€UCTBUTEIBLHOTO
yuciaa Kak 0eCKOHEYHOU
JIECATUYHON IpOoOH, MPUMEHATH
JIeCSITUYHBIE TPUOIIKEHUS
palMoHaIbHbBIX U
UppalMOHaJIbHBIX YHCEII.
N300paxkaTs JICHICTBUTEIbHBIC
4uciia TOYKaMu KOOPJANHATHOM
OpsIMOM.

3anuceiBaTh, CPABHUBATH M
YHOPSIA0YUBATHL JICHCTBUTEIbHBIC
qucra.

BbInoJIHATH, coueTasi yCTHbIE U
IMMCbMEHHBIE TIPUEMBI,
apupmernyeckKkue JeHMCTBUA C
palMoOHaJIbHBIMHU YHCIIAMU;
HAXOAUTH 3HAUCHUS CTENEHEN ¢
LICJIBIMU TIOKA3aTeIsIMU U KOPHEW;
BBIYUCJISATH 3HAUYEHUS YHUCIIOBBIX
BBIPaKEHUM.

ITosyyuThs npeacraBjieHUue O
3HAYUMOCTH JE€NCTBUTEIBbHBIX
YHUCeJI B IPAKTUYECKOM
AEATENBHOCTH YEJIOBEKA.
AHAJIM3MPOBATH U 1€/1aTh BbIBO/JbI
0 TOYHOCTH MPUOIUKEHUS
JAEUCTBUTEIIBHOTO YHCIa IIPU
pelenuu 3aaa4.

OKpYIJasiTh J€HCTBUTEIbHBIE




YHCJIa, BBIMOJHATH HNPUKHAKY
pe3ynbpTara BBIYUCIICHHUHN, OLEHKY
3HAYCHUM YUCIIOBBIX BBIPAYKCHUM.
3HAKOMUTBLCH €C UCTOpUEH
pa3BUTHSI MAaTEMAaTUKN

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHUs ¢ 01HOI
nepeMeHHOn

(14 )

JInneiitHoe ypaBHEHUE.
Pemenne ypaBHeHUN,
CBOSIIINXCA K
JUHEWHBIM.

KBagparHoe ypaBHeHUe.
Penienune ypaBHEHUM,
CBOJSAINXCS

K KBaJpaTHBIM.
bukBanpartHble
YpPaBHEHHUS.

IIpumeps! pemeHus
YPaBHEHUU TPEThEU U
4eTBEPTON CTEIIEHEU
pa3noKeHueM Ha
MHO>KHUTEIIH.

Pemenue npoOHO-
panuoOHaIbHBIX
YPaBHEHUM.

Penienue TekCcTOBBIX 3aga4
ajnreOpamdecKuM METOJIOM

OcBauBaTh, 3alIOMHHATL H
NpUMeHSATh TrpaduuecKue MeToabI
P PEIICHUHN YPaBHECHUH,
HCPaAaBCHCTB U UX CUCTCM.
Pacno3naBaTth 11e51bi€ U JIPOOHBIC
YpaBHEHUA.

PemaTth JinHeliHbIEe U KBaJpaTHbIE
YpaBHEeHHUsl, YPAaBHCHMUS,
CBOJSIIIIUECS] K HUM, IPOCTEUIITHE
ApOOHO-paTMOHAIIBHBIC
ypaBHEHUSI.

IIpensarats BO3MOXKHBIE CITOCOOBI
penIeHUs TSKCTOBBIX 3aJ1a4,
o0cyxaaTh MX M peliaTb
TEKCTOBBIC 3aJ1a4M Pa3HbIMH
crmoco0amMH.

3HAKOMHUTBCH C MCTOpHUeN
PasBUTUA MaTCMAaTUKHU

YpaBHeHus u
HepaBeHCTBA.
Cucrembl ypaBHeHHUil
(14 )

JInneitHOe ypaBHEHHE C
JIByMsI IEPEMEHHBIMU U €0
rpaduxk.
Cucrema IByX JIMHEHWHBIX
YpaBHEHUU C JIBYyMs
NEPEMEHHBIMU U
e€ peuieHue. Pemrenue
CHCTEM IBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEUHOE, a Ipyroe —
BTOPOU CTEIECHHU.
I'paduueckas
UHTEpIIpeTanu
s1 CUCTEMbI YpPaBHEHUU C
JIByMsI IEPEMEHHBIMH.
Pemienne TekcTOBBIX 3a/1a4
anreOpandecKumM Cnocooom

OcBauBaTh M1 NPUMEHATH
NPUEMBI PELIEHUs] CUCTEMBI JABYX
JIMHEUHBIX YPABHECHHUU C JABYMs
IIEPEMEHHBIMH U CUCTEMBI JIBYX
ypaBHEHUM, B KOTOPBIX OJHO
YPaBHEHHE HE SIBJISICTCS
JIUHEWHBIM.

Hcnoab3oBaTh PyHKIIMOHAIBHO-
rpaduyecKue NpeICTaBICHUS st
pelleHHus M UCCJIeI0BaHUA
YpPaBHEHUI U CUCTEM.
AHAJIN3HPOBATHh TEKCTHI 3a1a4,
pemiaTh UX anredpanvyecKum
CIIOCOOOM: MepexoAuThb OT
CJIOBECHOH (HhOpMYJIMPOBKH
YCJIOBMS 3aJa4i K
ajgiredpanyecko MoJienu NyTEM
COCTaBJIEHUSI CUCTEMbI YPaBHEHUI;
peuiaThb COCTaBIEHHYIO CUCTEMY
YpaBHEHUI; HHTEPNPEeTUPOBATH
pe3yJbTar.

3HAKOMHUTBCH C MCTOpHUeN
pa3BUTHUSI MAaTEMaTUKHU

YpaBHeHUsd U
HepaBeHCTBA.
Hepaenctna (16 u)

YHucioBbeIe HEPABEHCTBA
U UX CBOICTBA.
JInneiiHble HEpaBEHCTBA C
OAHOMIEPEMEHHON U UX
pelieHue.

CucrteMsbl JTHHEUHBIX
HEPaBEHCTBC OJHOU

Yurarh, 3aNIMCHIBATDH, IOHUMATD,
HHTEPNPEeTHPOBATH HEPABCHCTBA,
HUCITOJIB30BaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO. BBINOJIHATH
npeoOpa3zoBaHUsI HEPABEHCTB,
HCI0JIb30BATh JJIs
nmpeoOpa3oBaHUsI CBOUCTBA




NEPEMEHHOU U UX
peiieHue.
KBanpartusie
HEpaBEHCTBA U UX
peuieHue.
I'padpuueckas
HHTEPIpETAIHS
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C IByMsI
HnepeMEeHHbIMU

YHCJIOBBIX HEPABEHCTB.
PacnozHaBaTh JIMHEUHBIE U
KBaJIpaTHbIE HEPABCHCTBA.
Pematp jiMHEliHbIC HEPABEHCTBA,
CHUCTEMBbI JINHEHHBIX HEPABCHCTB,
CHCTEMBbI HEPABEHCTB,
BKJIIOUAIOIIMUX KBAaJpaTHOE
HEPABEHCTBO, U pellaTh UX;
00cyK/1aTh I10J1yYE€HHbIC
peuieHus.

HN3o6paxaTh penieHue
HEPABEHCTBA U CUCTEMBI
HEPABEHCTB HA YHWCJIOBOU
OpsIMOM, 3alIMCBhIBATH PEIICHUE C
IIOMOIIIBIO CUMBOJIOB.

Pemats kBagpaTHbIC
HEpaBEHCTBA, UCIIOIb3Ysl
rpaduyecKkue MpeaACTaBICHUS.
OcBauBaTh ¥ IPUMEHSATH
HEpPaBEHCTBA IIPU PELICHUU
pa3JIM4YHbIX 3aj71a4, B TOM 4HCJIe
NPAKTUKO-OPUEHTHPOBAHHBIX

DOyHKIUH KBanparuunast pyHKIHS, Pacno3HaBarh BHIBI H3Yy4YacMbIX
(16 u) eérpaduk U cBoiicTBa. byHKIHII; WLITIOCTPUPOBATH
ITapabona, koopauHaTHI cXxeMaTH4YeCKH, 00BSICHITH
BEPLIMHBI I1apadoJIbl, OCh pacnosioKeHue Ha KOOPJWHATHOU
CUMMETpPUH NapaboJIbl. IUIOCKOCTH TpaduKOB (PyHKIIWI
CreneHHble (PYHKIIUHU C Buga: y = kx, y = kx + b,
HaTypaJlbHBIMHU _ ok _ 2 _ .3 _4x
[moxasareiisiMi 2 U 3, UxX y= ;,y—ax,y—x,y— '
rpauKHu U CBOHCTBA. y = | X | B 3aBHCUMOCTH OT
I'paduxn pyHKmii: y = 3HAYEHU N KO3 (D PUIUEHTOB;
k OIMCBIBAaTh UX CBOMCTBA.
kx, y=kx+b, y= Xy Pacno3naBaTth  KBaJIpaTHYHYIO
— ax’,y=ax® y= Jx y= byHKITHIO o dbopmyne.
Ix|. IIpuBoauTn NpUMepEbI
KBaJIpAaTUYHBIX 3aBHCHMOCTEN U3
peanbHOMU JKA3HH, uzukwn,
reOMETpPHUH. BbIABIATH nu
000011aTh 0COOEHHOCTH Tpaduka
KBapaTHIHON QYHKIHH Yy = ax’
+ bx + c.
Crpours 1 U300paxkarhb
CXeMATHYeCKHU rpaduku
KBaJIpaTUYHBIX bysKIIMII,
3aJaHHbIX (dopMyslaMu BuIa Y =
axty =ax’ +q,y = ax + p)y
= ax’ + bx + c.
AHAJIM3UPOBATH U IPUMMEHATH
CBOMCTBA U3YUYECHHBIX (DYHKIUHN 15
MX MOCTPOEHHUSI, B TOM YHCJIIE C
IMOMOIIBIO ITU(POBBIX PECYPCOB
YuciioBbie ITonstne 4HCIIOBOM OcBauBathb 1 NPUMEHATH
N0CJ1e/10BaTeJbHOCTH OCJIEIOBATEIbHOCTH. VHAEKCHBIE 0003HAYEHUs, CTPOUTH




(15 ) 3ananue peyeBble BbICKA3bIBAHUA c
NOCJIEA0BATEIIBHOCTH HCMOJIb30BAHUEM  TEPMHHOJOTHH,
peKyppeHTHOU dopmyIioit CBSI3aHHOU C OHSTUEM
udopMyIioi N-ro 4ieHa. IOCJIEJIOBATEIILHOCTH.
ApudmeTnueckas u AHaau3upoBars Qdopmyiny N-TO
reoMeTpuyecKas 4jieHa II0CJIEJOBATEIbHOCTH WJIHN
nporpeccun. opmyJisl N- PEKYPPEHTHYIO dbopmymy "
ro 4jeHa BBIYUCJIATH YJICHBI
apudmeTudeckoi u HOCJIEI0BATEIbHOCTEN, 3alaHHBIX
reOMETPUUECKON STUMHU POpMyJIaMHU.
pOTpECCUH, CYMMBI YcraHaB/MBaTh 3aKOHOMEPHOCTH
OEePBBIX N YJIEHOB. B IIOCTPOCHUU
HN3o6paxenue 4JI€HOB 110CJIEA0BATEIBHOCTH, eciu
apudmeTudeckoi u BBIITMCAHbl E€PBBIE HECKOJBKO €€
reOMETPUUYECKON YJICHOB.

OpOrpeccu TOYKAMHM Ha Pacno3naBarb apupMeTHIYECKYIO
KOOPAWHATHOU U TEOMETPUYECKYIO IIPOrpeccuu
MJIOCKOCTH. IpU pa3HBIX criocobax 3ajlaHusl.
JInnelnbI 51 Pemiatn 3a1a4u c
3KCIIOHEHIIMAJIbHbIN ncrnoab3oBaHuemM ¢Gopmyia N-To
pocT. 4jeHa apuMeTHIECKON u
CnoxHbI€ MPOLEHTHI reOMEeTPUUECKON NpOrpeccui,
CYMMBI MIEPBBIX N YJICHOB.
N300paxkarhb YJICHBI
OCJIEAOBATEJILHOCTU TOUYKaMH Ha
KOOPAWUHATHOM TIOCKOCTH.
PaccmarpuBarhb NMpUMepbI
MPOLECCOB U SAABJICHUH U3 pealbHOU
JKU3HHU, WLTIOCTPUPYIOIIINE
U3MEHEHHE B apuMeTUUYEeCcKOUn
IIPOTrPECCUH, B TI'€OMETPUUYECKOU
MIPOTPECCUU; n300paxaThb
COOTBETCTBYIOIIUE 3aBUCHMOCTH
rpaU4eCcKu.
Pemiats 3amaum, CBsI3aHHBIE C
YHUCIIOBBIMU
OCJIEAOBATEJILHOCTSIMHA, B TOM
qycie 3aJadd W3 peaJIbHOU
JKU3HU C HUCIIOJIb30BAaHUEM
HAPOBBIX TEXHOJIOT UM
(PIIEKTPOHHBIX TabJInIIL,
rpaU4YeCcKOro KaJbKyJIsiToOpa U
T.I.).
Pemiare 3a7ayd  Ha CIIOXKHEIE
OPOLICHThHI, B TOM 4YHWCJE 3aJladyd
U3  peaJjbHOM  MpakTUKu  (C
HUCIIOJIb30BAHUEM KaJIbKYJISITOPA).
3HAKOMHUTbCH c ucropueit
pa3BUTHUS

IloBTOpEHUE, YUucaa " BbIYMCICHUA OmnepupoBartsb NOHATUSIMMU:

00001IEHHE, (3anucek, CpaBHEHHUE, MHOECTBO, HOJIMHOKECTBO,

CHCTEMAaTH3ALMS eucTBUS C orepalMu HaJ MHOXECTBAMU;

3HAHM JICCTBUTEJIbHBIMU HMCIO0JIB30BaTh rpaduyeckoe

(18 u) YUCJIaMHU, qUCJI0Bast OpE/ICTaBJICHUE MHOKECTB JUIS
npsimMasi; OPOLEHTHI, OINMCAHUs PEeaJbHBIX NPOLECCOB U




OTHOMICHUSI, TIPOIOPIINH;
OKpYyTJICHUE,
OpUOIIMIKEHUE, OIICHKA;
peleHue TEKCTOBBIX
3aga4  apuPMETUUCCKUM
CIocooOoM)

SIBJICHUH, IIPpU pELIEHUU 3aaad U3
JPYTUX yU4eOHBIX MPEIMETOB.

AKTYyaJu3upoBaTh TEPMHHOJOTHIO

" OCHOBHbI€ nelcTBUA,
CBSI3aHHbIE c YUCJIAMM:
HaTypajibHOE YHUCJIO, IIPOCTOE U
COCTaBHOE  4YHCJIA,  JICIUMOCTH

HATypaJbHBIX YHUCEJ, NPU3HAKU
JIEJIMMOCTH, LIEJI0€ YHUCJI0, MOAYJb
qucia, OOBIKHOBEHHAs "
necssTu4yHasi IpoOu, CTaHIapTHBIN
BUJ  yucna,  apupMeTHYSCKHUI
KBaJpaTHBIM KOPEHb. BBINOJIHATH
nelcTBUS, CpaBHHUBAThH "
YHOPSIA04YUBATH 4yHcIa,
MPEICTABIISITh yucia Ha
KOOPAUHATHOU TIPSIMOM, OKPYTJISATh
YHCIIa; BBIMOJHATH NPUKHUIAKY U
OlIeHKY pe3yJibTaTa BBIYMCICHUN.

Pemarn TEKCTOBbIE 3a1a4u
apu(pMETHICCKUM CcrocoooM.
Pemiathr npakTuueckue 3aJavu,
coaepyKalllue MOPOLEHTHI, JIOJIH,

qacTH, BBIpAYKAIOIIINE
3aBUCHUMOCTH: CKOpPOCTH —
BpeMsi — pacCTOsIHHE, IIeHa —
KOJIMYECTBO — CTOUMOCTH,
00BEM padoTel — Bpems —

IIPOU3BOJAUTEIIBHOCTh TPYy/ia.
Pa30oupats peanbHbIC >XU3HECHHBIC
cuTyauuu, popMyJaMpoBaTh UX Ha
sI3bIKE MaTE€MaTUKH, HaXOJAUTh
peleHue, HPUMEHSS
MaTE€MaTUYECKUUN amnrmapar,
MHTEPNPETHPOBATH PE3yabTaT

Aaredpanveckue
BbIpasKeHHU sl
(mpeoGpazoBaHue
anreOpandecKux
BBIpaQ)XCHUH, TOMYCTUMBIE
3HAYCHMUSI)

OmnepupoBartsb MOHSTUSIMHU:
CTENEHb C IEJIBIM II0Ka3aTeJIEM,
apupMeTHIeCcKuit KBaJApaTHBIN
KOpPEHb, MHOTO- 4JIeH,
anrebpanydeckast JpoOBb,
TOXKJIECTBO.

BBINOJIHATH OCHOBHBIE JIeliCTBHUA .
BBITIOJTHSITh pacué€Tsl o
bopmymam, npeoOpa3oBbIBATH
neble, APpOOHO-paITMOHATILHBIC
BBIDQ)KEHUSI M BBIPAXXEHUSI C
KOPHSIMH, peajrn30BhIBATh
pa3jio)K€HUEe  MHOroWwieHa  Ha
MHO>XUTEJIM, B TOM 4YHCJIE C
HCIOJb30BaHUEM bopmyn
pa3HOCTH KBaJpaToB W KBajparTa
CyMMBI H Pa3HOCTH; HaXOIUTh
JIOIMyCTUMBIE 3HAYCHUS
IIEpPEMEHHBIX TUTST JpoOHO-
panroHaJIbHBIX BBIpaKEHUM,




KOpPHEU. MopeaupoBaTth c
nmoMoInpo  GopMya  pealbHBIC
NPpOoUCCChl U SABJICHUSA

®dyHkuuu  (IOCTpPOCHHUE, OmnepupoBarthb MOHATUSIMHU:
CBOMCTBa U3YYEHHBIX byskums, rpaduk  QYHKIINH,
byukuuii; rpaduyueckoe HyJU (GYHKIIUU, TIPOMEKYTKH
pelieHne  ypaBHEHUH U 3HAKOMOCTOSTHCTBA, IIPOMEXKYTKH
UX CUCTEM) BO3pacTaHUsI, yOBIBaHMUSI,

HauOonplIee W HAUMCEHBIICE
3Ha4YeHUsI PyHKIUHU.
AHAJIU3UPOBAThH, CpaBHHUBATh,
o0cy:kaaTh  CcBOicTBa  (QyHKIMIA,
CTPOUTH UX T'padUKH.
OmnepupoBarthb MOHSITUSIMHU:
npsiMast MPOIIOPIIUOHATBHOCTD,
obpaTtHasi TPONOPIUOHATILHOCTD,
JTUHEeWHas byuxms,
KBaJIpaTUIHAS byurIHS,
napadoJa, runepooJa.
HUcnoab3oBats rpagpuku Uis
onpeJieICHUs CBOMCTB,
OpPOLIECCOB U 3aBUCUMOCTEM, IJIsA
pemieHuss 3agady = U3 JAPYrux
Y4E€OHBIX NPEAMETOB U pPeaJibHOU
JKU3HU; MO/1eJIMPOBaThH c
IIOMOIIBIO T'paUKOB peajibHbIE
MIPOIIECCHI U SIBJICHUS.

Beipakars dopmysnamu
3aBHUCHUMOCTH MEX/JTy BEJIUYNHAMU

[Tpu pa3paboTke paboueil mporpamMmbl B TEMATUYECKOM IUIAHUPOBAHMU JOJDKHBI OBITh YUTEHBI
BO3MOXXHOCTH HCIOJIb30BAaHUSl AJIEKTPOHHBIX (LIM(PPOBBIX) 0Opa30BaTEIbHBIX PECYPCOB, SBISIOLIUXCS
yu4eOHO-METOIMYECKUMHU MaTepuanaMu (MyJbTUMEIUIHBIE NPOrpaMMbl, JJIEKTPOHHBIE YUYEOHMKH U
3aJJaYHMKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIE J1a0OpaTOpUHU, UTPOBBIE MPOTPaMMbl, KOJUIEKIIHH
UG POBBIX 00pPa30BATENIBHBIX PECYPCOB), UCHOIB3YEMBIMU /7151 OOyUEHHs] U BOCIIMTAHUS Pa3IMYHbIX TPYII
10JIb30BAaTENeH, MPEICTaBICHHBIMU B AJIEKTPOHHOM (LHM(POBOM) BUAE U PEAU3YIOUIUMHU TUIAKTHUYECKHE
Bo3MmoxkHOcTH KT, coneprkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa3oBaHUU

PABOYAS ITPOI'PAMMA
YUYEBHOI'O KYPCA «'EOMETPUS». 7 - 9 KIIACCbI

1. HOACHUTEJIBHASA 3AIINCKA

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTuKy YK€ 3aT€éM YUYUThb HaJA0, YTO OHA yM B MOPSAOK IIPUBOAUTY, —
nucajg BEJIUKHUH pycCKUM ydeHbId Muxamn BacunbeBuu JlomoHOCOB. M1 B DTOM COCTOUT
OJIHa W3 ABYX IIeieli OOy4deHUsI TeOMEeTPUM KaK COCTABHOW YAacCTH MaTEeMaTHKH B IMIKOJIC.
OTOH LEeau COOTBETCTBYET AOKa3zaTelibHasl JHUHWS HOpenojaBaHus reomerpuu. Cnenys
MpeJICTAaBJIICHHOW padodeill mporpamMme, HadyWHasi C CEAbMOrO KJjlacca Ha YpPOKaxX reOMeTpUU
oOydarolumiicss y4YUTCs TPOBOAUTH JOKa3aTelIbHBIE PAaCCyXIACHUsI, CTPOUTH JIOTHYECKHUE
YMO3AKJIIOUYEHHUS, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPHOPUMEDPHI K
JIOXKHBIM, TIIPOBOJWUTH PACCYXKJEHUSI «OT TMPOTHUBHOI'O», OTJIWUYATh CBOWCTBA OT




MIPU3HAKOB, (POpMYyIUPOBATH OOpaTHBIE YTBEP)KICHUs. YUCHUK, OBJIQJEBIINN HCKYCCTBOM
paccyxnaath, OyJeT HOpUMEHSITh €ro U B OKpyXxXaromie >xu3Hu. Kak mmcan reomerp u
nenaror HWrope PenopoBuu IllapeirMH, <«JIIOABMH, I[TOHHUMAIOIIMMH, 4YTO TaKOE
J0Ka3aTeIbCTBO, TPYAHO W Ja)K€ HEBO3MOXXHO MAaHMITyJIUpoBaTh». M B 3TOM cocTOUT
Ba)KHOE  BOCIMUTATEIbHOE 3HAUYCHMUE H3yUYEHHUS TI'€OMETpPHUM, IIPUCYLIEE HMEHHO
OTEYECTBEHHOM MaTeMaTH4ecKou 1mikoyie. Bmecte ¢ TeM aBTOpbl MpOrpaMMbl
OPEAOCTEPEraroT YUYUTEIsI OT U3JIUIIHEro ¢opMajn3dMa, OCOOCHHO B OTHOIIIEHUHM Havdal U
OoCHOBaHHul reomeTpun. PpaHny3ckuid Marematuk JKan JIpbegoHHE IO ATOMY IMOBOIY
BBICKa3ajicsl Tak: «YTo KacaeTcsl AEIMKATHOW NpoOjeMbl BBEACHHUS «AKCHOM», TO MHE
KaXXEeTCsl, UYTO Ha IMEPBBIX MOpax HY>XHO BOOOIIIe n30erarb MpPOU3HOCUTH CaMO 3TO CJIOBO.
C npyroii >KkeCTOpPOHBI, HE CJIEAYET yIIyCKaTh HU OJHOUW BO3MOYKHOCTH JaBaThIpPHUMEpPHI
JIOTUYECKUX 3aKIIFOUYCHUH, KOTOphIE Ky/Ja B OOabIICH Mepe, 4YeM HJesl aKCUOM, SIBISIFOTCS
UCTUHHBIMH U €JUHCTBEHHBIMU ABUTATEISIMU MAaTEMAaTHYECKOTO MbIIIJICHUS.

Bropoii 1nenpr0 U3y4E€HHsSI TE€OMETPHUHU SIBISIETCS HCHOJBb30BaHHE €€ Kak
MHCTPYMEHTa IIpU PEHIeHUM KaK MaTeMaTH4YeCKUX, TaK M IpaKTHYECKUX 3ajad,
BCTPCHAKOIIMNXCS B peaHBHOﬁ k3. OKOHYMBIITHUH KypC recOMECTpHUH IIKOJBHHUK JOJI?KCH
OBITH B COCTOSIHUH ONpPENEIUTh I'€OMETPUUYECKYI0 (GUIrypy, OnucaTh CIOBAMH JIaHHBIN
4epTEX HWIM PUCYHOK, HAUTHU IJIOIIAJIb 3€EMEJIBHOIO ydacTKa, paccuuTaTb HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalesjisi Wid TpeOyeMble pa3Mepbl rapaka Jjisi aBTOMOOMIIS.
9TOMy COOTBCTCTBYCTBTOpPAsi, BbIYUCIINTCIIbHAs JIMHUSA B U3YUYCHUHU I'COMCTPHUHU B LIKOJIC.
JlanHas mpakTu4decKkasl JIMHUS SIBJsSIETCS HE MeHee BaKHOM, uem mepnas. Emé Ilnaron
MpeAIMchIBai, 9To0bl «rpaxaaHe lIpekpacHOro ropona HM B KOEM CiIydae HE OCTaBIISLIIA
T€OMETPUIO, BEJlb HEMAJIOBAXXKHO Jlake NOOOYHOe €€ IpUMEHEHHE — B BOCHHOM Jeje Ja,
BIIPOYCM, M BO BCCX HayKax — JIA JIYJHICTO HX YCBOCHHA: Mbl BCAb 3HACM, KaKasl
OeCKOHEeYHasl pa3HHUIa CYILIECTBYET MEXJYy YEJIOBEKOM IIPUYAaCTHBIM K TI€OMETpUU H
HETIPUYACTHBIM». J[JIs1 9TOr0 yYUTEI0 PEKOMEHYyeTCs moa0upaTh 3aadyd IMPaKTUUYECKOTO
XapakTepa s paccMaTpuBacMbIX TEM, YUYHUTH I[@TCI\/’I CTPOUTH MATCMAaTHYCCKHUEC MOICIINU
peabHBIX >KW3HEHHBIX CUTYyallui, NMPOBOAWTH BBIYHUCIEHHUS M OLICHUBATh aJcKBATHOCTh
MOJIydeHHOro pesyibTara. KpaliHe Ba)kHO NOAUEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMHU
npeaMeTaMHi, MOTHBUPOBATh MCIIOJb30BaTh OIIPEACJIEHUs] T€OMETpUUYEeCKHUX GQuryp u
MNOHSATHUH, TEMOHCTPHUPOBATh MPUMEHEHHUE MOJIyUYE€HHBIX YMEHUNU B (PU3MKE U TEXHHUKE. DTH
CBsI3U HauOoJiee sIpKO BUAHBI B TeMax «BekTtopb», « TpuroHoMmerpuyeckrue COOTHOUICHUS,
«Meton koopauHat»u «Teopema ITudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUlaHy B 7 - 9 Kijlaccax u3ydaeTrcs y4ueOHbI Kypc «l'eomerpusi»,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3ienbl coaepxaHusi: «l'eomerpuueckue
¢durypel m ux cBoHcTBa», «lV3MepeHHE TeOMETPUUYECKUX BEIUYUH», «JlekapToBbI
KOOpJAWHATHI Ha TUIOCKOCTH», «BekTtopr», «/IBmkenus miuockoctu» u «lIpeodbpa3zoBanus
O00UsD.

Y4eOHblil IJIaH NpeyCMaTpUBAeT U3yUYeHHE I'€eOMEeTpUH Ha 0a30BOM YPOBHE, UCXOMIS U3
68 y4eOHBIX YacOB B yUY€OHOM TOy, BCETO 3a Tpu rojga ooyueHnus — 204 gaca.

2. COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHMUS)

7 kjaacc

HauansHble nmoHsTHA reoMmerpuu. Todka, npsimasi, OTpEe30K, Jiyd. YToi. Buasl yrios.
BeprukaneHble W cMexHbIE yribl. buccekrpuca yrna. JlomaHasi, MHOIOyrOJIBHUK.
[TapanenpHOCTE ¥ NEPHNEHANKYIIIPHOCTD NPSIMbIX.

Cummetrpuunble ¢Gurypbel. OCHOBHBIE CBOWCTBAa oOceBOW cummerpuu. IIpumepst
CHUMMETPUU B OKPYKAIOILIEM MUpE.

OCHOBHBIE ITIOCTPOECHHS C IIOMOIIBIO HUPKYJIA M JUHEHKH. TpeyroiapHuk. Bricora,

Me/MaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOGe1peHHBII U PAaBHOCTOPOHHUHN TPEeyroiabHUKHU. HepaBeHCTBO TpEyrojbHUKA.



CpoiicTBa M TIpU3HAKM PABHOOEIAPEHHOTO TpeyrojbHukKa. IIpu3Haku paBeHCTBaA
TPEYTrOJIbHUKOB.

CpolicTBa MW IIPU3HAKMU IapajUIedbHBIX MpsiMbIX. CyMMa YIJIOB TpEyroJibHHUKA.
BuemHue yribl TpeyrojJbHUKA.

IIpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MEIUAHBbI NIPSIMOYTOJIBHOI'O TPEYTOJIBHUKA,
NpOBEAEHHON K rTuUIOTeHYy3€e. lIpu3Haku paBeHCTBa IIPSIMOYIOJIBHBIX TPEYTrOJIBHUKOB.
IIpsiMmoyrosbHBIi TPEYTrOJIBHUK C yriioMm B 30°.

HepaBencTtBa B reoMeTrpuu: HEPABEHCTBO TPEYIrOJIbHHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OoJblmeM yrjie U OoJbIIeld CTOPOHE TPEyroJbHHUKA.
IlepnieBAUKYJISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe Mecto TOuek. buccekTpuca yria U cCepeIuHHBIA INEPHEHAUKYJSIP K
OTpE3Ky KaK reOMETPHUYECKHUE MECTa TOYEK.

OKpy>KHOCTb M KpyTI, XOpZla U AuaMeTp, UX CcBOWcCTBA. B3anmmHOe pacnoso)keHue
OKpYy>XHOCTU U npsmou. KacarenpHass M cekyuniasgs K OKPY>KHOCTU. OKpPY>KHOCTBD,
BIIMCaHHas B yroJl. BrimcanHas 1 onucaHHasi OKPY>KHOCTH TPEeyTroJIbHUKA.

8 kiacc

YetplpéxyronbHuku. [lapamnenorpamm, ero npu3Haku U cBoMcrBa. HacTtHele ciydau
napayuieJIorpaMmMoB  (IIPSIMOYTOJIbHUK, poMO, KBajJpaT), HUX IIPpU3HAKM M CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpanenusi, €€ cBoicTBa U npu3Haku. I[IpsmoyrosipHas Tpanenusi.

Meton ynBoeHuss Meauanbl. LlenTpanbHas cummerpus. Teopema daneca u Teopema
O HPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue JUHUU TPEyroJjibHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHUKA.

ITonobue TPEyTroJbHUKOB, KO3 PUITUSHT moaoous. ITpuznaku rnoaoous
TpeyrojabHUKOB. [IpuMeHeHne nogooust pu pelieHny NPakTUYEeCKUX 3a1ad.

CpoiicTBa miomaaeid reoMmerpudeckux ¢Guryp. Dopmynabl I8 [JIOIIAIU
TpeyrojbHHUKA, MOapajuiejorpamMma, pombOa u Tpaneuuu. OTHOLIEHHE IUIoMIaAeN
NOM00HBIX UTYP.

Bpruucnenue miomanei Tpe€yrojibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIeT4aToM Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl IIndaropa npu pemieHUN NpPaKTUYECKUX
3aJ1a4.

CuHyC, KOCUHYC, TAHI'€HC OCTPOroO yrija MpsiIMOYyroJIbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIeCcTBO. Tpuronomerpuueckue GyHKIUM yriioB B 30°, 45° u
60°.

BrnucanHble 1 LIEHTpaJIbHbBIE YIJIbI, YTOJI MEXK/y KacaTeJIbHON U XOpAOH. YTJIbI MEXIY
XOopJJaMM W CceKymMMHu. BrnucanHble W ONHWCaHHBIE YETBIPEXYTOJIBHUKH. B3anmnHoe
pacriojio)keHue ABYX OKpy>kHocTell. Kacanume okpyxHoctei. OOmme kacaTejbHbIE K
JIBYM OKPY>KHOCTSIM.

9 knace

Cunyc, kKocuHyc, TaHreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCcTBO. DOpPMYyJIbI HPUBEJICHUSI.

Penienne TtpeyroapHHUKOB. Teopema KOCHMHYCOB H TeopeMa CUHYcCOB. Pemienue
NPAKTUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMBbI CUHYCOB.

IIpeobGpazoBanue nmoaoo0us. [logodne cooTBETCTBEHHBIX DJIEMEHTOB.

Teopema O mHpou3BEACHHUU OTPE3KOB XOpHA, TEOPEMbI O MOPOU3BEICHUU OTPE3KOB
CEeKyIIUX, TeOpeMa O KBaJipaTe KacaTCIbHOM.

Bekrop, nnuHa (MOOyib) BEKTOpa, COHAIIPaBJIEHHBIE BEKTOPHI, MPOTUBOIMOJIOXHO
HalpaBJICHHbIE BEKTOPHBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIl€paliliy
HaJ BeKkTopamu. Pa3jo)keHue BeKTopa II0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopannarer BekTopa. CkajdgpHOE NPOU3BEIACHUE BEKTOPOB, IMPUMEHEHHE IJIA
HaXOXXJIEHUS JJIUH U yIJIOB.

JekapToBbl KOOpPAMHATHBI Ha IUIOCKOCTH. YPpPaBHEHHUSA IPsIMOUM U OKPYKHOCTH B



KOOpAMHaTaxX, HNEPECEYEHUE OKPYXKHOCTEHM U HOpsAMBIX. MeToa KOOpAMHAT U €ro
IIPUMCHECHHE.
IIpaBunbHBIE MHOTOYTIOJIBHUKU. J[lIMHA OKpy>XKHOCTHU. I'panycHass m paguaHHas Mepa
yrIJja, BBIYHMCJIEHUE JUIMH OyTI OKpyXHocTeu. Ilnomanes kpyra, ceKkropa, CEerMeHTa.
JBMO>KEHHUsT IUIOCKOCTH M BHYTPEHHHE CUMMETpUd Guryp (3JIeMeHTapHbIE
npencrapiaeHus ). [lapanneasHabiii nepenoc. [ToBopoT.

3. INTAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O
IMPEIMETA «'EOMETPUS» (IIO 'OJAM OBYYEHUA)

OcBoeHue yueOHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIIEro 0Opa30BaHUs
JIOJDKHO OOecreYyuBaTh JOCTHXKEHHE CIISAYIOIINX IIPEJIMETHBIX OOpa3oBaTeIbHBIX
pe3yJIbTaTOB:

7 kaacc

e Pacrnio3HaBaTh U3y4YE€HHBIE I'€OMETPUUYECKUE (PUTYPBI, OIIPEAEIIATh UX B3aUMHOE
pacnoJio’KeHue, n300pakaTb reoOMeTpUUECKUE (PUTYypPHI; BBIITIOJIHATE YEPTEXKHU I10
ycJI0OBHIO 3aadd. MI3MepsATs JIMHENHBIE U YyTJIOBBIE BeJIW4YWHbI. Peniate 3agadn
Ha BBIYUCJICHUE JJINH OTPE3KOB U BEJINYUH YTJIOB.

e Jlenarh rpyOyt0 OLIEHKY JUHEWHBIX U YIJIOBBIX BEJIMYUH PEJIMETOB B peajIbHOMI
KU3HHU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. Pazmmuare pasmMepbl 3THUX OOBEKTOB
10 NOPSIAKY BEJINYHHBI.

L4 CTpOI/ITI) HCPTCIKHU K TCOMCTPHUYICCKHUM 3aladaM.

e Jlonw30BaTnhcs IIpU3HaKaMH paBCHCTBAa TPCYTrOJIbHHUKOB, HCITOJIB30BaThb
IIPU3HAKHU U CBOMCTBa paBHO6eI[peHHBIX TPCYTOJIBHUKOB ITPpHU PCHICHUUA 3aJa4.

e [IpoBOIUTH JIOTHYECKHE PACCYXIEHUS C HMCIOJIB30BAHUEM TI'€OMETPUYECKUX
TEOpEM.

e Jlonw3oBaThcs INpU3HaAaKaMM1 paBCHCTBaA IMPAMOYTOJIBHBIX TPCYTrOJIbBHUKOB,
CBOMCTBOM MCIHWUAaHBbI, HpOBCI[éHHOfI K THUITOTCHY3C MPpAMOYTOJIBHOTO
TPpCYTOJbHHKA, B PCHICHHUHU I'COMCTPHUUICCKHUX 3aJa4.

e OmnpenensaThs NapajyIeIbHOCTh HPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HUMH cekyIiasi. OnpenensTh napajijieIbHOCTb MPSMBIX C TOMOIIBIO paBEHCTBA
PacCTOSTHUU OT TOYEK OJHOU IMPSIMOU 10 TOYEK APYTrOU IPSIMOM.

e Pemarth 3aga4n Ha KjIeT4aTOM 6yMare.

e [IpoBOIUTH BHIYMCIIEHUS] U HAXOAUTHh UHCIOBbIE U OyYKBEHHBbIE 3HAUEHHUS YIJIOB
B Fr€OMETPUYECKUX 3a/1a4aX C UCIIOJIB30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIpHU II€PECEUYEHUU OBYX
napajuleJdbHbIX MPsIMBIX CeKyller. Pemare npakTuyeckue 3aJadd Ha
HaXO0XXJEHHE YIJIOB.

e Bnanere MNOHATHEM TI€OMETPUUECKOIO MECTa TOYEK. YMEThb OHNpENesiTh
OMCCeKTpHUCY YyIJla ¢ CEpPeIMHHBIM TNEePHeHJAUKYJSpP K OTPEe3Ky Kak
reOMEeTpUYECKHUE MEeCTa TOUEK.

e @DOOopMyJaHUpPOBaATh ONPEACICHUSI OKPYXHOCTH M Kpyra, XOpIbl M JIUaMeTpa
OKPY>XHOCTH, IOJIb30BaThCI HX CBOWCTBAMHU. Y ME€Thb NPUMEHSATH 3TH CBOMCTBA
pHU pELICHUU 3a1a4.

e Biaagerp NOHSITHEM OIMMCAHHOM OKOJIO TPEYroJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e€ neHTp. [lomp3oBarbess pakTaMu O TOM, 9TO OUCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA IIE€PECEKArOTCd B OJHOM TOYKE, MU O TOM, YTO CEpEeAUuHHBbIE
NEepHEeHANKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA IIE€PECEKaI0TCsI B OJTHOU TOYKE.



Brnagetp mOHATHEM KacaTEJIbHOM K OKPY>KHOCTH, MHOJIB30BaTbCs TEOPEMOM O
MNEPICHAUKYJIIPHOCTH KacaTeJbHOU W paauyca, HIPOBEIAEHHOIO K TOYKE
KacaHMUsI.

Iloap30BaThCes HpOCTGfIH.IHMPI TFCOMCTPHUYUYCCKNMHU HCPABCHCTBAMMU, ITOHUMATb UX
HpaKTI/I[IeCKI/Iﬁ CMBICIJI.

IIpoBOMHUTH OCHOBHBIE T'€OMETPUUYECKHE MOCTPOCHUSI C MOMOINBIO ITUPKYJST U
JIUHEUKHU.

8 kiaace

Pacrmo3znasarthb OCHOBHBIC BH /b1 IIeTpréX}/l"OJ'II)HI/IKOB, Hux DJICMCHTHI,
II0JIL30BAThCSI UX CBOMCTBaAMU IIpu pCHICHHUH I'COMCTPHUYICCKUX 3ada4.

I[IpyuMeHsITH CBOWMCTBAa TOYKHM IEPECEUCHHs] MeJuaH TpeyrojdbHUKa (II€eHTpa
Macc) B pelIeHUH 3a]a4.

BJIaI[CTb ITIOHATHUECM cpenHeﬁ JIMHUHW TPCYIroOJIbHUKA U TpalriCcluuu, IMMpruMCHSTL UX
CBOMCTBaA IIpU pELIICHUH TreoMeTpudyeckux 3anad. Ilonb3oBarbcs Teopemoit
dajeca U TEOpEeMOM O IMPOIOPLUOHAJIBHBIX OTPE3Kax, IPUMEHSITh HUX JUIS
pelieHus IpakKTU4YEeCKUX 3a1ad4.

HpI/IMeHHTB IIPHU3HAKHN HO,HO6I/I$I TPCYIOJIBHUKOB B PCHICHHUU T'COMCTPHUYCCKHUX
3aaa4.

Ilonb3oBatbecst Teopemou Iludgaropa st penieHUss TreoMETPUYECKUX U
IIPaKTHUYCCKHUX 3aJaady. CTpOI/ITI) MAaTCMATHUYCCKYKO MOACJIb B MNPAKTHYCCKHUX
3ajlagyax, CaMOCTOSITEJIBHO JieJaTh YepTEX M HaXOJAUTh COOTBETCTBYIOIIHUE
JJIWHBI.

BJ'IaI[eTL IHOHATHUAMMU CHUHYCa, KOCHHYCa nu TaHI'CHCa OoCTpOoro yriia
IPpAMOYTOJIBHOTO TPECYTOJIbHUKA. Iloxp30BaThbCcst HATUMHU ITOHSTUSIMHA AJ151
PCHICHUS MMPAKTHUYCCKUX 3adaY.

Bperuucnste (pa3jinyHBIMU CIIOCOOaMM) IJIOIIAJb TPEYroJIbHUKAa W IUIOLIAAU
MHOI'OYTOJIbHBIX (Uryp (IOJIB3ysiCh, TIJ€ HEOOXOAUMO, KaJbKYJSITOPOM).
IIpuMeHsTh NOJIlydeHHbIE YMEHHS B MPAKTUYECKUX 3aJadax.

Bnagerep mNOHATUSIMHM BIIMCAHHOTO M LIEHTPAJIBHOIO YIJIa, WCIIOJb30BaTh
TEOpEeMBbl O BIIMCAHHBIX yIjax, yIrjlax MeEeXJy XopaamMHu (CEeKyIIMMH) U yrije
MEXKy KacaTeJIbHOU U XOPAOU IIPU PELIEHUN I'€OMETPUIECKUX 3a4a4.

Bnaneres DOHATHEM OIMCAHHOIO YETBIPEXYTOJBHUKA, MPHUMEHSITH CBOMCTBa
OIIMCAHHOI'O YETBIPEXYTOJILHUKA IIPU PELICHUU 3a/1a4.

HpI/IMeHHTL ITOJTYHYCHHBIC 3HAHHWA HaA IMNPAKTHUKEC —— CTPOUTH MATCMATHUYCCKHUC
MoOACIIN JId  3aJdad pCaHBHOﬁ JKU3HU MW TIPOBOJAUTH COOTBCTCTBYROIIIHMC
BBIYUCIICHUA C IIPUMCHCHHEM HO)IO6I/I$I U TPUTIOHOMCTPHH (HOJ'II)SySICI), rac
HCO6XOI[I/IMO, KaJ'IBKy.]'IHTOpOM).

9 kaacc

3HaTh TPUTOHOMETpHUUYECKHE (PYHKIIUHU OCTPBIX YTJIOB, HAXOJUTH C UX ITOMOIIbIO
pa3InyHbIE DJIEMEHTHI OPsSIMOYTOJIBHOTO TPEYroJbHUKA («peuieHne
OpsIMOYT'OJIBHBIX TPEYTOJBbHUKOBY»). HaxomuTe (C NOMOLIBIO KaJIBKYJISITOPA)
JJIMHBI U YTkl 47151 HETAaOJIUYHBIX 3HaYE€HUH.

ITonb3oBatbest popmMynaMyu OPUBEAEHUSI U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM [JISI HAXO>XJE€HUsI COOTHOILIEHUMN MEXAYy TPUTOHOMETPUUYECKUMHU



BCJIMYHUHAMM.

Hcnone30BaTe TEOPEMBbI CMHYCOB M KOCHUHYCOB JUISI HAaXOXJIECHUS Pa3JIMYHBIX
SIIEMEHTOB TPEYTOJbHHKA (KPEUICHHE TPEYTrOJIbHUKOBY), MPUMEHSITH UX MPU
PELICHUU T'€OMETPHUUYECKUX 3a/1a4.

Branetsr moHsATHSIMU TIpeoOpa3oBaHUsI IMOAO00HSI, COOTBETCTBEHHBIX 3JICMEHTOB
noaoOHbIX ¢uryp. ITonp3oBaThCsi CBOMCTBAMH MOJOOUST IIPOU3BOJIBHBIX (HUTYD,
YMETh BBIYHCISITh JUIHHBI U HAXOJIUTH YTIIbI Yy MOAOOHBIX ¢uryp. [IpumeHsts
CBOMCTBa I10JIOOMsI B MPAKTHYCCKUX 3ajladax. YMETh IMPUBOJIUTH MNPUMEPHI
noA0OHBIX (PUTYP B OKPY >KAIOIIIEM MHPE.

Ilonp30BaThCs TCOpEMaMH O IMPOHU3BCACHHH OTPC3KOB XOpA, O IIPOHU3BCACHHHU
OTPC3KOB CCKYIIIHUX, O KBaApare KacaTeJIbHOI.

ITonp30BaThbCcsl BEKTOpaMH, IIOHUMAaTh HMX TI€OMETPUUYECKHMH Hu (udndeckuit
CMBICJI, TIPUMEHSITh WX B PEUICHHH T'€OMETPHUYECCKUX U (PU3UUECKUX 3aaad.
I[IpyuMeHsITh CKaJsIpHOE MNPOU3BEIAEHUE BEKTOPOB /ISl HAXOXJAEHUSA JUIMH U
YTJIOB.

ITons30BaTbCs MCETOOAOM KOOpAHMHAT Ha IINIOCKOCTH, IIPHMMCHIATH €I'0 B PCIICHHUHN
TCOMCTPHUYCCKHUX U ITPAKTHUYICCKHUX 3a1a4.

Brnagers NOHATUAMU IIPABUIBHOIO MHOI'OYI'OJIBHHUKA, IJIIUHBI OKPY>XHOCTH,
JUIMHBI JIYTH OKPY>KHOCTH U PAJUAHHON MEPHI yIja, yMETh BBIUHCIIATH IUIOIA/b
Kpyra u ero d4acreu. lIpumMeHsaTs nDoiydeHHbIE YMEHHS B IIPAKTHYECKUX
3aa4ax.

Haxonute ocu (MIU UEHTPHI) CHMMETPUU (QUTYyp, OPUMEHSATH ABHUXKCHUS
MJIOCKOCTH B ITPOCTEHUINHUX ClIydasiX.

IIpuMeHsTH MOJyYeHHBbIE 3HAHUSI Ha MPaKTUKE — CTPOUTh MaTeMaTHYEeCKHEe
MOJZIET I 3aJlad  peajIbHOW JKW3HU UM MOPOBOJUTH COOTBETCTBYIONIHE
BBIUMCJICHHUSI C HOPHUMEHEHHUEM IOJ00MsI U TPUTOHOMETPHUYECKUX (QYyHKIUHN
(monp3ysich, r1e HEOOXOAUMO, KAIbKYJISITOPOM).

4. TEMATUYECKOE IINTAHUPOBAHHUE

7 kaacc (68 u)

HaszBanue pa3nena
(uncy10 4acoB)

OcHoBHOE coaepkaHue

OcHOBHbBIE BHUJIblI JCATCJIbHOCTH

00yyaruuxcsi

IIpocreiiimine IIpocrenimmue PopMyIHPOBATH OCHOBHBIC
reoMeTpuyecKue reoOMeTpUYIECKHUEe OOBEKTHI: TOHSITUSL Y OIIPEICICHUSI.
¢durypbi TOYKH, TIpsIMbIEe, JIydd U Pacno3znaBaTh H3y4YeHHBIC
U UX CBOMCTBA. YTIIbI, MHOTOYTOJIBHHUK, reoMeTpuyeckue Qurypsl,
HN3mepenne JJOMaHasl. onpenesiTb UX B3aUMHOE
reoMeTpu4YecKux CMeKHBIC 1 BEpTHUKAJIBHBIC pacrioioXXeHue,
BeJINYUH YTJIBL. BBIMOJIHATH YePTEXK IO YCIIOBUIO
(14 9) PaboTta ¢ mpocTednmmu 3aJ1avuu.

JepTeKaMH. IMpoBoauTH TIpOCTEIIIIE

H3mMmepeHne TUHEHHBIX U IMOCTPOCHUSI C TIOMOIIBIO

YTJIOBBIX HUPKYJISI U JIMHEHKH.

BEJIMYHH, BHIYUCIICHUE
OTPE3KOB U

YIJI0B.

Ilepumerp 1 momanb
¢buryp, cocraBiIeHHBIX U3
OPSIMOYTOJIBHUKOB

H3mepsiTh TUHENWHBIE W YTJIOBBIE
BEJIMUYUHBI T€OMETPUYECKUX U
NPAKTHICCKHUX OOBEKTOB.
OmnpeneasiTh «Ha rias3) pa3Mepsl
peajbHBIX OOBEKTOB, NIPOBOAUTDH
rpyOyro OIIEHKY UX pa3MepOB.




PemiaTp 3a1a4yd Ha BBIYHCIICHUE
JJIMH OTPE3KOB U

BEJIMYUH YTJIOB.

PemraTtp 3a1a9u Ha B3aMMHOC
PacIioJIOKEHHUE TE€OMETPHUUCCKUX
¢buryp.

IMpoBoauThs KiTaccUpUKAITUIO
YIJIOB, BBIYHCJIATH

JIMHEWHBIC U YTJIOBBIC BEJIUYHUHBI,
NMPOBOJIUTH HEOOXOIUMBIC
JOKa3aTeJbHbIE PACCYXIACHMUS.
3HAKOMHUTBLCH C UCTOPUe
pa3BUTHSI TEOMETPUU

TpeyrojbHuku
(22 g)

IlonsaTne o paBHBIX
TPEeyroJbHUKaX u
HEepBUYHBIE IIPEACTABIICHUS
O paBHBIX (KOHI'PYIHTHBIX)
¢purypax. Tpu npusHaka
paBEHCTBA TPEYTrOJIbHUKOB.
IIpn3naku paBeHCTBA
OPsAMOYTOJIBHBIX
TpEeyroiabHUKOB. CBOMCTBO
MEIUAHBI NPSIMOYIOJIBHOI'O
TpPEeyroJbHUKA.
PaBHoGenpennbie u
PaBHOCTOPOHHHUE
TpeyroabHUKU. [Ipu3Haku n
CBOMCTBa
paBHOOEIPEHHOTO
TpPEyTroJbHUKA.

I[IpoTuB GosblIEH CTOPOHBI
TPEYTOJILHUKA JIEKUT
Oosemnii yrod. Ilpocreitue
HEpaBEHCTBa B T€OMETPHUH.
HepaBeHCcTBO TpeyrojibHHUKA.
HepaBeHCTBO JTOMaHOM.
IIpsamoyrosisHbIit
TPEYroJbHUK cyriom B 30°.
IlepBbie TIOHATHA O
JI0Ka3aTenbCTBax B
reoMeTpuun

Pacno3naBaTh 1napsl paBHBIX
TPEyroJbHHUKOB Ha TOTOBBIX
yepTekax (C yKkazaHuem
NPHU3HAKOB).

BbiBoauTh ciiencTBUs (PaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)
U3 PABEHCTB TPEYIrOJIbHUKOB.
DopMyJIUPOBATH OIPEICICHUS:
OCTPOYI'OJILHOTO, TYIIOYT'OJIBHOT O,
NPSIMOYTOJIBHOTO,
paBHOOEApPEHOTO,
PaBHOCTOPOHHETO
TPEyroJbHHUKOB; OMCCEKTPUCHI,
BBICOTBI, ME€JIHAHBI
TpPEeyrojbHUKA; CEPEIUHHOIO
NEPIIEHIUKYJIsIpa OTPE3Ka;
IepUMETPATPEYTOJIbHHUKA.
PopMyaupoBaTh CBOWCTBA U
MpU3HAKH paBHOOEIPEHHOTO
TpPEyTrOJIbHUKA.

CrTpoursp yepTexu, peliatb
3aJa4M C IOMOIIBIO HAXOXKIAECHUS
PaBHBIX TPEYTrOJIbHUKOB.
IIpuMeHATH TPpU3HAKU
paBeHCTBA NPSIMOYTOJIBbHBIX
TPEYroJIbHUKOB B 3ajJladyax.
HUcnoas3oBarb iU poBbIie
peCyYpChI AJIs1 MCCJIeOBAHMS
CBOMCTB U3y4aeMbIX (UTYp.
3HAKOMHUTBCH € MCTOpUEN
pa3BUTHUSL T€OMETPUH




IMapajnenbHble
npsiMble, CcyMMa
YIJIOB TPeYroJibHUKA
(14 u)

ITapamenbHble  HOpsIMBIE,
ux CBOICTBA, IIarerit
IOCTyJ1aT EBxnunaa.
Hakpect JeKkamme,
COOTBETCTBCHHBIC Hu
OJHOCTOPOHHHE YTJIbI
(o6pazoBaHHBIE npu
nepeceYyeHuu
napajuieabHbBIX OPsIMBbIX
CEeKyIICH).

Ilpn3nak mnapajIeIbHOCTH
OpsIMBIX 4YEepe3 pPaBEHCTBO
paccTosiHuM oT TOYEK
OOHOU MOPSMOU OO BTOPOU

@opmMyJIHPOBATH NMOHATHE
rnapauieJIbHbIX OPSIMBIX,
HAXOAUTHh NPAKTUYECKUE
MPHUMEPBI.

HM3y4yaThb CBOICTBA yIJIOB,
0o0pa30BaHHBIX NPU NEepeceUeHUHN
napajuyleJbHbIX HPSIMBIX
CEKYyIIIEH.

IIpoBoauThH TO0KAa3aTeJILCTBA
[IapaJUICIIBHOCTU ABYX MPSIMBIX C
IMOMOIIBIO YTJIOB, 0Opa30BaHHBIX
IIPU IIEPECEYEHUMU DTUX NPSIMBIX
TpeTbel NpsAMON. BbIYHCIAATH
CyMMY YIJIOB TpEyrojJbHUKa H

OpPAMOH. MHOTOYTI'OJIbHUKA.
Cymma yrjioB Haxoaurpb YUCJIOBBIE )51
TPEYrojibHAKa u OyKBEHHbIE 3HA4Y€HUsI YIJIOB B
MHOTI'OYT'OJIbHHKA. reOMETPUYECKUX  3ajadax C
Buemnune YUIBL | ycioib30BaHUEM TEOpEM o
TpCyroJibHuKa CyMMe€ YIJIOB TpPEyrojbHUKa U
MHOTI'OYT'OJIbHUKA.
3HAKOMHUTBCH c ucropuen
pa3BUTHUSL T€OMETPUU
OKpyXHOCTb H OKpYy>XHOCTb, XOpAbl U ®opMyJIMPOBATHL  ONPeAeJICHU
KpYT. JUaMeTpbl, HUX CBOICTBa. OKpPYXKHOCTH, XOpAbl, JHAMETpa U
I'eomeTpuueckue KacarenpHas K KacaTeJIbHOM K  OKPYXHOCTH.
MOCTPOCHUS OKPY>KHOCTH. HN3y4yars uX CBOMCTBA, NPU3HAKH,
(14 g) OKpy>XHOCTb, BIHCaHHas crpouTh ueprexu. MccaenoBars,
B yrou. Ilonstne o I'MT, B TOM YHCJIE€ UCNOJIb3Ysl HU(pPOBbIE
OpUMEHEHHE B  3ajJavax. pecypcbl: OKpY’KHOCTb,
Buccekrpuca u BIIMCAaHHYIO B  YyIroj;  LEHTpP
CEepEIVHHBIMI OKpY’KHOCTH, BIIMCAaHHOH B YTIOJ;
NEepHeHIUKYJIISP KakK paBEHCTBO OTPE3KOB
r€OMETPUYECKHUE MecTa KacaTeJIbHbIX.
TOYECK. Hcnoas3oBare merox I'MT s
OKpy>XHOCTb, ONMHCaHHas JI0Ka3aTEIbCTBATEOPEM O
OKOJIO TPEYTOJIbHUKA. repeceyeHn OUCCEKTPUC YTIIOB
Brnimcannas B TPEYTOJIbHUKA U CEPEAUHHBIX
TPEYTrOJIbHUK MEPIICHIUKYJISIPOB K CTOPOHAM
OKPY>XHOCTb. TPEYroJbHHUKA C IIOMOLIBIO
IIpocrenimme 3agaun Ha | ['MT. OBaageBaTh NOHATHSIMHU
IOCTPOECHUE BIIMCAHHON U ONIMCAHHOU

OKPY’KHOCTEMN TPEyTroJIbHUKA,
HAXOJAUTH LEHTPHIITUX
OKPY’KHOCTEM.

Pemiate OCHOBHBIE 3aga4yM Ha
MOCTPOEHHE:  yrija, pPaBHOIO
JTaHHOMY; CEepPEANHHOIO
MNEepIeHIUKYJIsIpa JAHHOTO
OTpe3Ka; NPsIMOM, MPOXOAANIEU
yepe3  JaHHYIO TOYKY u
NEePHEHAUKYJIIPHOU JaHHOU
OpsiMOM; OMCCEKTPHUCHI JTaHHOTO
yria; TPEYTrOJIbHUKOB o
pa3auYHBIM 3JIEMEHTaM.




3HAKOMHUTBCH € HCTOpUEN
pa3BUTHUSI T€OMETPUH
IHoBTOpEHUE, IToBTOpeHue n ob6oOmIeHNE PemiaTs 3aga4um Ha NOBTOPEHUE,
00001ICHUE 3HAHM I OCHOBHBIX IIOHSTHUH U WUTIOCTPUPYIOIUE CBSI3U MEXKIY
(4 9) METOJIOB Kypca Pa3JIMUHBIMU YacTsIMU Kypca
/ Kjacca
8 kuacc (68 u)
Ha3Banue pa3aena
(4MCII0 9acoB) OcHoBHoOe coepxaHue OcHOBHBIE BH/IbI
AeATeJIbHOCTH 00y4alUIuXcs
YeThIpEéXyroabHUKH ITapannenorpamm, €ero HN300paxars M HAXOAUTH Ha
(12 ) OpU3HAKU U CBOMCTBA. yepTeKax  4YeTbIPEXYTOJIbHUKHU
YacTHble ciiyyau pa3HbIX BUJIOB U UX IJIEMEHTHI.
napajuieJIorpaMMoB ®opMyJHpPOBaTh OINpeJeTeHUs:
(IpsIMOYTOJIBHUK, POMO, napasieaorpamma,
KBaJIpaT), UX OPU3HAKU U OpsIMOYTIOJIbHUKA, pomoa,
CBOMCTBA. Tpanenwus. KBaJpara, Tparenuu,
PaBnoOokast u paBHOOOKOM Tpaneunuy,
OpsSIMOYTOJIbHAS OPSIMOYTOJIbHOMU Tparenuu.
Tpareuuu. Jloka3pIBaTh M MCHOJIb30BaTh NPH
Y nBoeHue MeIuaHblI. pelieHuHM 3aJa4 OpPU3HAKU |
LlenTpanbsHasgcumMmMeTpusi CBOMCTBa: Iapajuiejgorpamma,
OpsIMOYTOJIbHUKA, pomoOa,
KBaJpara, Tparnenuu,
paBHOOOKOM Tparenuu,

OpPsIMOYTOJIBHOU Tparenuu.
IlpumMeHsaTh MeETOX YIBOCHHUSA
MeJIMaHbl TPEyTroJIbHUKA.
Hcnonb3oBarth nuppoBbIe
pecypchl I HCCJIEJIOBAaHUS
CBOMCTB U3yYaeMbIX (pUTYp.
3HaKOMUTHCH c ucropue
pa3BUTHUSL TEOMETPUH

Teopema daJjieca u Teopema ®daneca u IIpoBoauTs  MHOCTPOEHMHA  C
TeopeMa o TeopeMa o IOMOILBIO UPKYJISL U JIMHEUKHU C
NPONOPUHOHATBHBIX IPONOPLIUOHAIIBHBIX HUCIIOJIb30BaHUE TEOPEMBI
0Tpe3Kax, noJ00HbIe OTpEe3Kax. daneca u TEOPEMBI o
TPEyroJbHUKH Cpennsist JINHUS OPONOPIUOHAIIBHBIX OTpPE3Kax,
(15 u) TpeyronbHuka. Tpamenwus, CTPOUTH 4ETBEPTHIN
€€ cpenHss JIMHUS. OPONOPLHUOHAIIBHBIN OTPE30K.
I[IponmopumoHanbHbIE IIpoBoauTs JA0Ka3aTeJIbCTBO
OTpPE3KHU, IIOCTPOECHUE TOTO, 4To MearaHbl
4eTBEPTOTO TPEYTOJIbHUKA IMEPECEKAIOTCS B
IPONOPLIUOHAIIBHOI' O OJJHOU TOYKE, U HAXOJAMTh CBSI3b
OTpe3Ka. C LEHTPOM Macc, HaXOJAUTh
CBolicTBa ILIEeHTpa Macc B OTHOIIEHUE, B KOTOPOM
TPEYTOJIbHUKE. MEJUaHbl HEJISITCA TOYKOU HX
[Toto0HBIE TpPEYTrOJIBbHUKH. epeceYeHUsl.
Tpu mnpusHaka nOIOOUS Haxoaurtsb noa00HbIC
TPEYTOJIbHUKOB. TPEYIrOJIbHUKHA Ha  T'OTOBBIX
IIpakTuuyeckoe qyeprexax C YKa3zaHUEeM
MIPUMEHECHHUE COOTBETCTBYIOIIUX IIPU3HAKOB

moaoous.




Pemrars 3agadym Ha 0OOXOOHBIE
TPEYTrOJIbHUKH c OMOIIBIO
CaMOCTOSITEIBHOTO TTOCTPOCHUS
qyepTeKeu " HaXO0KJICHUS
MOJOOHBIX TPEYTOJILHUKOB.
IIpoBoauTh Jd0Ka3aTeJIbCTBA C
HCIIOJIb30BAaHUEM MPU3HAKOB
noaoous.

Joka3pIiBaTh TpU OpHU3HAKA
noa00ust TpEyTrOJIbHUKOB.
IIpumeHaTs [IOJIyYCHHBIE
3HaAHUSI opu pelIeHuun
reOMETPUUECKUX u
NpaKTUYECKUX 3ajiay.
3HAKOMHUTHCHA c
pa3BUTHSI TEOMETPUU

ucropuen

ILnomanm.
Haxo:xnenue
mJiomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilinomwaxu
Nno00HBIX (puryp
(14 )

[Tonsitue 00 oO1uielt Teopuu
IJIOIIA H.

Ddopmybl AJ1s TITOMIAIN
TPEyTroJbHUKA,
napaJjuieJorpamMmma.
OTHOULICHUE ILUIOUIAaCH
TPEYTrOJIbHUKOB COOIIUM
OCHOBAHHEM HJIN OOIIE
BBICOTOM.

Brraucienue miiomaaen
CJIOKHBIX (UTYp uepes
pa3OueHue Ha 4acTU U
JIOCTPOEHHUE.

I[Tnomanu puryp Ha
KJIeT4yaTou Oymare.
[Tnomanu moo6HBIX
(puryp. Brruucnenue
Iomaae. 3agadum
MPAaKTUYECKUM
coaepxkanveM. Pemenue
3a7a4 C IMIOMOIIbIO METOAa
BCIIOMOTaTeIbHONU
IJI0IA /TN

OBJaieBaTh NEePBUYHBIMH
npeacTaBJIeHUsIMHU 00 001IIeH
TEOpPHUH Iomaiu (Mephl),
¢opmyaupoBaTh CBOMCTBA
IUTOIIAA!, BBISICHATh WX
HarJIsAHbINA CMBICII.

BeiBoauTh GOpMYIIbI TIOMIATH
rapa’suiesiorpaMmma,
TpEyrojJbHUKA, TPaeluu U3
dopMyITHI TITONIA TN
OpsIMOYTOJIbHUKA (KBaJpaTa).

BeiBoauTh OpMYIIBI TLIOMIAAN
BBITYKJIOTO YETHIPEXYTOJIbHUKA
yepes3 JuaroHajii v yroui
Mexay Humu. HaxoaurTsb
mjomanu guryp,
N300paKEHHBIX HaA KJIETUYaTOU
Oymare, HCNoOJIbL30BaTh
pa3bueHue Ha YacTh U
JIOCTPOECHHE.

Pa3oupars npumepsbl
HCIIOJIb30BaHUs
BCIIOMOTaTE€IbHOM TLIOIIAAN JIJIsT
pEIICHUS] TEOMETPHUIECKUX
3aj1ad4.

Haxoautsh ruroniaim mogo0HBIX
¢uryp. BeruucasaTs wiomagm
pa3IUYHBIX MHOTOYTOJILHBIX
¢uryp.

Pemiarb 3aga4uu Ha Iioniajab C
NPAKTUUYECKHUM COJICP>KAHUEM




Teopema Ilngaropan
HayaJja
TPUTOHOMETPHH

(10 u)

Teopema IIugaropa, eé
JI0Ka3aTeJIbCTBO u
IpUMCHECHHE. OO6paTHas
Teopema ITudaropa.
Ormnpenenenue

TPUTOHOMETPUUYECKUX
(pyHkumit octporo yria,
TPUIOHOMETPUUECKUE
COOTHOLIICHUS B
PSIMOYTOJIbHOM
TpeyronbHuke. OCHOBHOE
TPUTOHOMETPUUECKOE
TOXaecTBO. COOTHOLICHUS
MEXy CTOPOHAMHU B
MPSIMOYTOJIBHBIX
TpEeyrojbHHUKaxX CyrjaMu B
45° n 45°; 30° n 60°

Joxka3siBaTh Teopemy Iludaropa,
HCII0JIb30BaTh

€€ B MPaKTHYECKHUX
BbIUHCJICHUSIX.
DopMyJIHPOBATH ONPEIACICHUS
TPUTOHOMETPUUECKUX (PYyHKIINI
OCTpPOTrO yrjla, HPOBEPATh UX
KOPPEKTHOCTb.

BeiBOAMTH
TPUTOHOMETPUUECKUE
COOTHOILICHUS B
PSIMOYTOJIBHOM TPEYIOJIbHUKE.
HUccaenoBarnb COOTHOIIECHUS
MEXIY CTOpOHAMH B
NPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX
c yrinamu B 45° u 45°; 30° u 60°.
HUcnoab3oBath hopmyIibI
MIpUBEJICHUS u OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXAECTBO IJIsI HAXOXKIACHUS

COOTHOIIICHUN MEXKITY
TPUTOHOMETPUIECKUMU
(pyHKOHUSIMU pa3IUYHBIX OCTPHIX
YIJIOB.

IIpuMeHaATH MOJyYEHHBIE
3HaHUA U YMEHUS IIpU
pPELICHUH MPaKTUYECKUX

3a/1ad4.

3HAKOMHUTBLCHA €C UCTOPHEH
PasBUTHUA TrCOMCTPHUN

Yribl B OKPY’KHOCTH.
Bnucanuble

U ONHMCAHHbIE
YeThIPeXyroJbHUKH.
KacaresbHbIe

K OKPY’KHOCTH.
Kacanue okpyxkHocTei
(13 v)

Brincannabsie u
LEHTpaJIbHbIC YTJIbI,
YTOJI MEXK/1y KacaTeabHOU U
XOpOOH.
Yriabel MeXAy XopaaMHu U
CEeKYyIINMH.
BriicanHbie 1 OTIMCaHHBIC
4EeTBIPEXYTOJIBHUKU, HUX
NPU3HAKHU U CBOMCTBA.
I[Ipumenenue »TuX
CBOMCTB
Opu peuIeHuUu
reoMeTpUYEeCKHX 3aJ1a4.
BzaunmHoe pacnionoxxeHue
JABYX
okpy>xHocTteu. Kacanue
OKPY>KHOCTEN

PopmMyJIMPOBATH OCHOBHBIE
ONpPELIECIICHNS, CBSI3AHHBIE C
yrilaMmu B Kpyre (BIIMCAaHHBIN
YTOJI, LIEHTPaJIbHBIN yTOJ).
HaxoauTh BIIMCaHHBIE YTJIbI,
OIMPAOIIUECS HA OJHY AYTY,
BbIYMCJISATH YIJIbI C TOMOIIBIO
TEOPEMBI O

BIIMCAHHBIX yIJaX, TEOPEMBI O
BIIMCAHHOM YETBIPEXYTOJIBHUKE,
TEOPEMBI O IEHTPAJIBHOM YTJIE.
HccaenoBarb, B TOM YUCJIIC C
MMOMOIIbIO IIU(PPOBBIX

pecypcoB, BIMCAaHHBIE U
OIIMCAaHHEBIC
4eTBIPEXYTOJIbHUKH, BBIBOAUTH
UX CBOMCTBA W NPU3HAKH.
HMcnojb30BaTh 3TU CBOMCTBA U
NpU3HAKN NPU PEHNICHUU 3a1a4

IHoBTOpEHME,
00001IEHHE
3HAHUM

(4 )

IToBTOpEHNE OCHOBHBIX
MOHSITUH U

METOOB KypcoB 7 u 8
KJIaCCOB,

00001IeHe 3HAHUI

Pematrp 3ajgadym Ha
NOBTOPEHUE, WILTIOCTPUPYIOIIIHE
CBsA3U MC)KIIy pa3J'II/I‘-IHBIMI/I
4acTsIMH Kypca




9 kaacce (68 )

HaszBanmue
pasnaesa
(4HCJI0 YACOB)

OcHoBHoOe coaep:xaHue

OcHOBHBIE BH/IbI /IeATEIbHOCTH
00y4aroumuxcs

Tpuronomerpus. Onpenenenue DopMyJIMPOBATH OIpeaeeHUus!
Teopembl KOCHHYCOB TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX (PYHKIIUMN
U CHHYCOB. ¢byskumit yrmos ot 0° mo TYHNbIX U IPSIMbIX YTJIOB.
Pemenue 180°. BeIBOAMTH TEOpEMY KOCUHYCOB U
TPEyroJibHUKOB Kocunyc u cuHyC npssMoro u TEOPEMY CUHYCOB
(16 u) TYHoro (c panmycoMm ommucaHHOM
yria. Teopema KOCHHYCOB. OKPY>KHOCTH).
(O606mEHHasT) Teopema PemiaTrb TpeyrojabHUKU.
CHUHYCOB (C paguycom Pemarp npakTuueckue 3ajgadu,
ONHUCAaHHOUW OKPY>KHOCTH). CBOJIAIIMECS K HAXOXJICHUIO
Haxo’kxaenue 1jiuH CTOpOH Pa3JINYHBIX YJIEMEHTOB
U BEJIMUYUH TpEeyroJIbHUKA
YTJIOB TPEYTrOJIbHHUKOB.
dopmyna 1IomaInl
TPpEyTOJIbHUKA
yepes3 JIBE€ CTOPOHBI U YTOJI
MEX1y
HuMHU. Popmyiia I1UIOIIAINA
4eThIPEXYTOJIbHUKA Yepe3
€ro AuaroHaiau
U YyTOJI ME€XXAy HUMU.
IIpakTnueckoe IpUMEHEHUE
JIOKA3aHHBIX TEOpPEM
IIpeoOpa3oBanue ITonsaTue o mpeobpa3zoBaHUU OcBauBatb NOHATHE
noaoousi. noaoousi. nmpeoOpa3oBaHus TOI00MS.
MeTpuueckue CoOOTBETCTBEHHBIC JIEMEHTHI HccaexoBarb OTHOLIEHUE
COOTHOIIICHUS noA00HBIX QUTYP. JIMHEWHBIX DJIEMEHTOB
B OKPYKHOCTH Teopema o mpou3BeICHUU (puryp npu npeobpazoBaHuHU
(10 g) OTPE3KOB nonoo6usi. Haxoaurs
XOpJl, TeopemMa o npuMepbl Toao0us B
OPOU3BEICHUN OTPE3KOB OKpY’Karolled NeHCTBUTEIbHOCTH.
CeKyIlINX, Teopema o BbiBOAMTBL MeTpUYECKHE
KBaJpaTe KacaTeJIbHOU. COOTHOLIEHUSI MEXKAY OTPE3KaMH
IIpumenenue B XOp/I, CEKYIIUX U KacaTelIbHBIX C
pElIEeHNN r€eOMETPUYECKUX HUCIIOJIb30BAHUEM BIHUCAHHBIX
3aga4d YTJIOB W TIOJIOOHBIX
TPEYTrOJIbHUKOB.
BekTopsl Onpenenenune BEKTOPOB, Hcnoab3oBarsb BEKTOPBI KakK
(12 u) CIO)K€HHE W  pa3HOCTh HalpaBJICHHbIE OTpE3KH,
BEKTOPOB, YMHO>XEHUE HCCIIe10BATh reOMETPUYECKUN
BEKTOpaA Ha YHCJIO. (mepememienue) W (PU3NYECKUMI
duzuueckuii u (cuya) cMBICIIBI BEKTOPOB.
T€OMETPUYECKUIN  CMBICIT 3HaTh omnpeaeJeHUss CYMMBI U
BEKTOPOB. pa3HOCTH BEKTOPOB, YMHOXEHUS
Paznoxxenne BekTOopa 110 BEKTOpa HAa YHUCIO, MCCJIe10BaATh
ABYM HEKOJUIMHEApHbIM FeOMETPUYECKUN Hu (u3nUecKkuit
BEKTOpaM. Koopaunatsel CMBICJIBI ATUX ONEpaIlni.
BEKTOpA. Pemrars reomerpuueckue 3agadu
CkajsipHOE€  NPOU3BECHUE C HWCIIOJIb30BAHUEM BEKTOPOB.




BEKTOPOB, €ro IpUMEHEHHUE
IJIsl HaxOXXKOCHUS JJIMH U
YTJIOB.

Penrenue 3amad ¢ MoOMOIIBIO
BEKTOPOB.

ITpumenenue BEKTOPOB
TS penieHust 3aga4
KHHEMATHUKH U MEXaHUKHU

PackiaaabpiBaTh BCKTOp II0 JABYM
HCKOJIJNIMHCAPHBIM BCEKTOpPaM.

HUcnoas3oBarb CKaJsIpHOE
OPOU3BEJICHUE BEKTOPOB,
BbIBOAUTH ero OCHOBHBIE
CBOMCTBA.

BoruucasiTb CymMMy, Pa3HOCTb H
CKaJIsIpHOE OpOU3BEICHUE
BEKTOPOB B KOOpJAWHAaTaX.
IIpumeHnaTs CKaJIsSIpHOE

IIPpOU3BCACHUC JJIsI HAXOXICHUA
JUIMH WU YI'JIOB

JlexapToBbI JlekapTOBbl  KOOpPJAUHATHI OcBauBarthb NOHATHE
KOOPAHHATHI Ha TOYEK Ha INIOCKOCTH. PAMOYI'OJIbHOMU CHCTEMBI
IVIOCKOCTH YpaBHeHuE IPSIMOIA. KOOpJMHAT, JIEKapTOBBIX
(9 ) Yraosoi KO3(ppuLHEeHT, KOOpJMHAT TOYKH.
TAaHI'€HC YyIJla HakKJIOHA, BbIBOAMTH ypaBHEHHE IIPSIMOM H
napajieJabHbIC U OKPY’KHOCTH. BbIaeJsiTe NOJIHBIN
HEPIICHAUKYJISIPHBIC KBaJpaT JJIsi HAXO0XJAECHUs LIEHTpa
OpsiMbIE. U pagmyca OKpPY>XHOCTH IIO €€
YpaBHEHHE  OKPY>KHOCTH. YPAaBHEHUIO.
Haxoxxnenne  koopauHar Pemiares 3ajayM Ha HaXOXIECHUE
TOYEK nepecedyeHus TOYEK MEepecedeHUus IpsIMBIX U
OKPY’KHOCTH U IIPSIMOMU. OKPY’KHOCTEM c IIOMOIIBIO
MeTton KOOpAMHAT IIPHU METOJa KOOpAHHAT.
pELIEHNN T€OMETPUUECKUX HMcnoab30BaTh CBOMCTBA YIJIOBOTO
3a/J1a4. ko3 puUIreHTa opsAMou npu
Hcnone3oBanue merona pemeHun 3a/1ad, st
KOOPJAWHATB IMPAKTUUYECKUX onpeneseHust PacCIIOIOKEHUS
3aga4dax PsIMOM.
IIpumeHssiTh  KOOpAMHATBHI  [OpHU
pELUIEHNN  T'E€OMETPUYECKUX U
OPAKTUYECKUX 3axad, IS
NOCTPOEHUsI  MaTeMaTHYECKHUX
Moaeneu peanbHBIX 3ama4
(«MeToa KOOpAUHAT).
IMoub30BaTbCsl JIs1 TTOCTPOCHUS
U UCCJIeIOBaHUH  ITUMPOBBIMU
pecypcamu.
3HAKOMHUTBCH c ucropuen
pa3BUTHUSI TEOMETPUU
IIpaBuabHBIC IIpaBunbHbIE DopMyIHPOBATH OIPEICICHUE
MHOT0YT0JIbHUKH. MHOTI'OYT'OJIbHU MPaBWJILHBIX MHOTOYTOJILHUKOB,
J1uHAa OKPYKHOCTH KU HAXOAUTH HUX DJIEMEHTHI.

U IJIOAAb Kpyra.
Boruuciaenue
nJiomaaei

(8w

2

BBIYHCIIEHHUE UX IJIEMEHTOB.
YHucino 7 v ajmHa
OKpY>KHOCTH. /{uHa nyru
OKpy>KHOCTH. Pamnannas
Mepa

yria.

IInomane kpyra u ero
3JIEMEHTOB

(cexTopa u cermMeHTa).
Brruncnenune

mwromaueit ¢puryp,

ITonb30BaTHLCA TIOHSITUEM JUTUHBI
OKPY’KHOCTH,

BBEJIEHHBIM C ITIOMOIIBLIO
OpaBUWIbHBIX MHOTOYTOJIbHUKOB,
onpeaeJdasiTh 4YUCIO 7, JUTMHY OYyTH
U paJuaHHYIO Mepy yria.
IIpoBoauTh mepexoa ot
paauvaHHOM MepHhI yTjia K
rpagyCHOM U Ha0OOPOT.
OmnpeaenasiTh IUIOIIAAb KpyTa.
BbiBoauTh hopmy.ibl (B




BKJTFOUAFOIIHX
3JIEMEHTHI Kpyra

IrpallyCHOH U paJuaHHOU

Mepe) Ui JJIMH OyT, TUTomianaei
CEKTOPOB U CEIrMEHTOB.
BbruucasaTs mioiagu Guryp,
BKJIIOUAIOIIMX DJIEMEHTHI
OKPY>KHOCTH (KpyTa).
HaxoauTte nuomaay B 3aj1adyax
peajbHOM KU3HU

JABukeHust ITonsiTHE O NBUXKEHUU Pa3oupars NPpUMEDPHI,
IUIOCKOCTH rutockocTu. [lapannenbsHbiii WJLUTFOCTPUPYIOLIIUE NOHATHSA
(6 u) EepPEeHOC, NOBOPOT U JABUKEHUSI, LEHTPOB U  OCeu
cummMmeTpusi. OCH U LIEHTPbI CUMMETpPHUH.
CUMMETPHUH. ®opMyaupoBarb onpeneneHust
IIpocreliiie npuMeHEeHUs! B apajleabHOIro nepeHoca,
peuieHuu 3ajaa4 IIOBOPOTa M OCEBOH CHUMMETPHHU.
BeIBOAUTHL nux CBOMCTBA,
HAaXO0/JAUTh HEMNOJABUKXHBIC TOYKH.
Haxoaurthb LEHTPHI u ocHu
CUMMETPHUN NIPOCTEUITUX PUTYD.
IIpumeHnaTs napajuieabHbIA
HNEPEHOC U CHMMETPUIO [pHU
pelIeHNN TeOMETPUUYECKUX 3ajiad
(pa3zbupaTh MpUMEPHI).
Hcnouab3oBars UIA NOCTPOCHUS
u UCCIEeI0OBAaHUN uudpoBbie
pecypchl
IloBTOpEHue, IToBTOpEHNE OCHOBHBIX OnepupoBaTh NOHATUAMM:
o0o01menue, HOHSITUM M METOJ0B KypCOB ¢urypa, Touka, npsmas, yroiu,
CHCTEeMATH3AIUS 7 - 9 kimaccoB, 0000IIEHUE U MHOTOYTOJIbHHK,
3HAHMH crucTeMaTu3alus 3HaHUM. paBHOOEIpEHHBIN U
(7 v) IIpocreiimue PaBHOCTOPOHHUU TPEYTOJIBHUKH,

reomMeTrpuyeckue pUrypsl u
ux csoucrtsa. Mzmepenue
T€OMETPUYECKUX BEIIUYHH.
TpeyronbHUKH.
ITapamnenbHbie U
MEPHIECHANKYJISIPHBIC
psAMBbIE.

OKpy>KHOCTB U KPYT.
I'eomerpuueckue
MOCTPOECHUS. YTJIbI B
OKpY>KHOCTHU. BriicanHslie
U OIIMCAHHBIE OKPY>KHOCTH
MHOT'OYTI'OJIbHUKOB.

IIpsimast 1 OKpPY>KHOCTb.
YHeTbIpEXYTOJIBHUKH.
BnucanHble HONMUCaHHBIE
YEeTBIPEXYTOJIbHUKH.
Teopema Iludaropa u
Hayaja TPUTOHOMETPUH.
Pemienune oOmmmx
TPEyTrOJIbHUKOB.
ITpaBunbHbIE
MHOT'OYT'OJIbBHUKHU.

IIpeo6Gpa3zoBaHusT IIOCKOCTH.

NPSMOYTOJIbHbINA TPEYTOJIbHUK,
MeauaHa, OMccekTpuca u
BBICOTA TPEYTOJILHUKA,
napa’sjesorpamMm, pomMmo,
OpsIMOYTOJIBHUK, KBaJgpar,
Tparenus; OKpy>KHOCTb,
KacaTeJibHasl; paBE€HCTBO U
nogooue puryp,
TPEYTrOJbHUKOB;
napauieJIbHOCTh U
NEePIEeHTUKYISIPHOCTb NPSMBIX,
YTOJI MEXIY NPSIMBIMU,
CHUMMETPHUSI OTHOCUTEIILHO TOYKH
U MPSIMOM; NJIMHA, PACCTOSIHUE,
BEJIMYMHA yTJia, TUIOLIAb,
nepuMeTp.

Hcnoab3oBars (popMyJibl:
IepuMeTpa 1 Miouaau
MHOT'OYTOJIbHUKOB, JUTUHBI
OKPY>KHOCTH M IUJIOIIAJH KpyTa,
00BbEMa MPAMOYTOIBHOTO
napasuiesenunena.
OnepupoBaThb NOHATHIMU:
NPsIMOYTOJIbHASI CUCTEMA




JBukenusi. [Tongodue. KOOpIUHAT, BEKTOP;

Cummerpus. HCMOJIb30BAaTh 3TH ITOHITHS JJIsI
IInomans. Beruncnenue NpeACTaBICHUSI JAHHBIX U
rromaaei. [Inomanm pelIeHus 3aaad, B TOM YHCJIe U3
noJ1I00HBIX (GUryp. NpyTrux y4eOHBIX MPEIAMETOB.
JlexapTOBBI KOOPAWUHATHI HA Pemiath 3a1a4um Ha ITIOBTOpPEHUE
IJIOCKOCTH. OCHOBHBIX ITOHSITUM,

BekTopb! Ha TIOCKOCTH WJUTIOCTPALIHAIO CBSI3EH MEXITY

pa3IUYHBIMHU YacTsIMHU Kypca.
BoiOupaTs MeTOa U1 pelICHUs
3aJa49H.

Pemrarn 3aJauM U3 NOBCEIHEBHOU
JKU3HHA

ITpu pa3paboTke pabodyeil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YYTEHBI
BO3MO)XHOCTH HCIOJIb30BaHUS AJIEKTPOHHBIX (LHM(PPOBBIX) 00pa30oBaTEIbHBIX PECYPCOB, SBISIOLIUXCS
yu4eOHO-METOIMYECKUMHU MaTepuanaMu (MyJbTUMEIUIHBIE NPOrpaMMbl, JJIEKTPOHHBIE YUYEOHMKH U
3aJJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJlbHbIE J1a0OpaTOPUHU, UTPOBBIE MPOTPamMMbl, KOJUIEKIIHH
UG POBBIX 00Pa30BaTENBHBIX PECYPCOB), UCHOIb3YEMbBIMH JJIs1 OOYUYEHHsSI U BOCIMTAHUS Pa3IUYHbIX TPYII
10JIb30BAaTENeH, MPEICTaBICHHBIMU B AJIEKTPOHHOM (LHM(POBOM) BUAE U PEAU3YIOUIUMHU TUIAKTHUYECKHUE
Bo3MmoxkHOCTH MKT, coneprkanue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa3oBaHUU

PABOYAS ITPOI'PAMMA
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7 - 9 KITACCbBI

1. TOACHUTEJIBHASA 3AIIMCKA

HEJA N3YYEHUSA YYEBHOT O KYPCA

B coBpemenHOM 1IM(DPOBOM MHUPE BEPOSITHOCTH U CTATUCTUKA MMPUOOPETAIOT BCE OOIIBIITYIO
3HAYUMOCTBb, KaK C TOYKH 3pCHUSA IPAKTHUYCCKHUX HpHJ’IO)KeHI/II\/'I, TaKk MW HUX PpOJIM B
obOpazoBaHUM, HEOOXOAUMOM KaXXJIOMYy 4YeJIoBeKy. Bospacrtaer umcio mnpodeccuii, mpu
OBJIQJICHUH KOTOPBIMH TpeOyeTCsi xopolnasi 0a30oBasi MOJATOTOBKAa B 00JIaCTH BEPOSITHOCTH U
CTAaTUCTHUKH, TaKas IMOATOTOBKa Ba>KHa JI IMPOAOJIKCHUA O6paSOBaHI/I5I n aJia yCHCHIHOﬁ
npodeccuoHaTIbHOU KaphEePhl.

Kakaprit 4enoBeK ITOCTOSTHHO NPWHUMAET PEHICHHs Ha OCHOBE MMEIONIUXCS Yy HETo
JaHHBIX. A JJIs O6OCHOBaHHOI‘O IIPUHATHUSA PCHICHUS B YCJIIOBHUAX HCAOCTATKA UIIN I/136BITKa
nHpopMaruu HEOOXOJIUMO B TOM YHUCIE XOpOoIo chOPMHUPOBAHHOE BEPOSATHOCTHOE U




CTaTUCTUYECKOE MBIIIIIICHHE.

HNMeHHO mOAPTOMY OCTpPO BCTalla HEOOXOAUMOCTH CGHOPMHPOBATH Y OOYUAIOIIIUXCS
(pyHKIMOHANBHYIO T'PaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0si B KayecTBE HEOThEMIIEMOU
COCTaBJISIFONIEH YMEHHE BOCIPUHHUMATh W KPUTHYECKH aHaJIU3UPOBATh WHGOPMAIHIO,
MPEACTABIICHHYIO B PAa3JIWYHBIX (opmax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTHUX
pealbHBIX IIPOIIECCOB M 3aBHUCHUMOCTEH, IPOU3BOAUTH IIPOCTCHIIINE BEPOSITHOCTHBIC
pacu€rbl. 3HAKOMCTBO C OCHOBHBIMH MpHUHIUIIAMU cOoOpa, aHaau3a ¢ IPEACTaBIICHUS
JIAHHBIX U3 Pa3JIUYHBIX chep KU3HU OOIIECTBA U rOCyAapCTBa MPUOOIIAET OOYyJarOIIUXCS K
OOIIeCTBEHHBIM HHTEepecaMm. l3ydeHne OCHOB KOMOWHATOPUKH pPa3BHUBACT HAaBBIKH
opraHuzalnuu Iiepedopa W mnojacu€ra 4YWclia BapUaHTOB, B TOM YHCIIC, B HNPHUKIIAIHBIX
3a7a4ax. 3HAKOMCTBO C OCHOBaMHU TeopuH rpadoB co3gaéT MaTeMaTHYEeCKUil (yHIaMEHT
Uit (popMHUpOBaHUST KOMIICTCHIIUH B 00JacTH MH(POPMATHKH U IHMQPPOBBIX TEXHOJIOTHIA.
I[TomuMoO >TOrO, IpU U3YyYESHUU CTATUCTHUKU M BEPOSTHOCTH OOOTAIIAIOTCS NPEICTaBICHHUSI
y4Yamuxcsi O COBPEMEHHOW KapTHHE MHUpa M METOJaxX ero HcciaeqoBaHUs, (GOpPMHUPYETCs
IMOHMMAaHUE POJU CTATUCTUKU KaK HCTOYHHKA CONUAIBHO 3HAYUMOW HH(pOpMamuu u
3aKJIaJILIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBMM C JaHHBIMM LEISIMU B CTPYKType IIporpaMMbl y4deOHOro Kypca
«BeposATHOCTE M CTAaTHMCTHUKa»  OCHOBHOW  HIKOJIBI  BBIJICJICHBI CIeayIoLue
COJIEPKATEIIBbHO-METOJAMYECKUE JIMHUHU:

«IIpencraBieHre naHHBIX M ONMcCATElbHasi CTAaTUCTHKa»; «BeposTHOCTB»; «DI€MEHTHI
KOMOMHATOpUKN»; «BBenenue B Teoputo rpadosy.

Conepxxanue nuHumn «lIpencraBiieHne MaHHBIX W OINMCATEJIbHAS CTATUCTUKA» CIIYXKHUT
OCHOBOHW 11 (QOpMHUpOBaHUS HABBIKOB padoOThl ¢ wWHpoOpMaAIME: OT UYTEeHHUs U
WHTEepOpeTanuu UH@OpManuu, NpeACcTaBJICHHON B TaOJWllaxX, Ha AUarpaMMax U rpadukax
0 cbopa, TmpeAcTaBiI€HHs] MW aHajlu3a JaHHBIX C HCHOJb30BAHHEM CTATUCTUYECKUX
XapaKTEepUCTUK CPEOHUX W paccewBaHWs. Pabotasi ¢ JaHHBIMH, OOydYaromuecst ydarTcs
CUUTBHIBATh M MHTEPHPETHPOBATHh HNAHHBIEC, BBIABUIaTh, apryMEHTHPOBATb U KPUTHUKOBATh
NpOCTEHIINE THUIMOTE3bl, Pa3MBIIUISITh HaJl (paKTOpamMH, BbI3BIBAIOIIMMH U3MEHUYHUBOCTH, U
OLIEHMBATh UX BIIMSIHUE HAa pacCMaTpUBAa€MbI€ BEJIMUHUHbBI U TIPOLIECCHI.

HNBTynTHBHOE  MNpEeACTaBIEHHME O  CIy4YalHOM  HW3MEHYMBOCTH,  HCCIIEIOBAHHE
3aKOHOMEPHOCTENH M TEHJCHIUHA CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOW Ui W3Yy4YECHUS
TEOpUH BEPOSITHOCTENU. boJplioe 3HaYeHHE 3/1eCh HMMEIOT IPAKTHYECKHE 3aJaHus, B
YaCTHOCTH ONBITHIC KJIACCUYECKMMH BEPOSATHOCTHBIMHU MOIEIISIMU.

ITonsATHE BEPOSITHOCTH BBOJUTCS KaK Mepa mpaBiaonoaoOus ciiydailHoro cooObitus. Ilpu
U3yYE€HUHU Kypca oOydarolidecsi 3HAKOMSITCS C IPOCTEHIIMMH METOJAaMHM BbIYHUCIJICHUS
BEPOATHOCTEN B CIYyYaWHBIX OJKCHEPUMEHTAX C PAaBHOBO3MOXXHBIMU JSJIEMEHTAapHBIMU
HCXOJAaMH, BEPOSATHOCTHBIMHM  3aKOHAMH, MO3BOJISIIOIIMMHU  CTaBUTh M peumlath Oosee
CJIOKHBIE 3aa4uM. B Kypc BXOAAT HadaJbHbIE IPEACTABICHUS O CIIYYalHBIX BEJIMUMHAX U UX
YHMCJIOBBIX XapaKTEPUCTHUKAX.

Takke B paMKax »3TOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOydYaromuxcsi ¢
MHO>KE€CTBAaMH M OCHOBHBIMHU OMNEPALMSIMU HaJ MHO>XXE€CTBaMH, pacCMaTPUBAIOTCS IIPUMEPHI
NpUMEHEHUsl IJIs1 pEIIeHUsl 3ajlad, a TaK)Ke MCIIOJIb30BaHUSA B JAPYIrMX MaTeMaTHYECKHUX
Kypcaxu y4eOHBIX IIpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B 7 - 9 knmaccax uzyuaercsa Kypc «BeposATHOCTP W CTAaTHUCTHUKa», B KOTOPBIM BXOOST
pasnensl: «lIpencraBieHne JaHHBIX M ONHCATEJIbHAs CTAaTUCTUKa»; «BeposaTHOCTH»;
«2neMeHThl KOMOMHATOPUKN»; «BBesieHne B Teoputo rpadosy.
Ha uzydyenue nanHoro Kkypca oTBOAMT 1 yueOHBIM yac B HEJICNIIO B T€UEHHE KaXK/I0ro roja
o0yuenus, Bcero 102 yyeOHBIX yaca.

2. COAEPKAHME YUEBHOT'O KYPCA (ITO TOJIAM OBYUEHMUSI)

7 kjaacc

IIpencraBieHue JaHHBIX B BUJE TAOJUL, JUarpamMm, rpadukoB. 3aroJHEHUE TaOJIUII,



YTE€HUE M MOCTPOEHUE auarpaMMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbIX). UTeHue
rpaduKoOB peanbHBIX TMpolieccoB. M3BneueHune wHGOpMAIIMKM W3 AHArpaMM W TaOJIHIIL,
HMCMOJIb30BAHUE U MHTEpHpETAUs JaHHBIX.

OrmnucarenbHasl CTATUCTHKA: cpe/iHee apudMeTUYecKoe, MeauaHa, pa3Max, HauOoJbIiee
W HauMEHbIIIee 3HaueHUsT Habopa YHCIOBBIX JgaHHBIX. [Ipumepbl ciydaliHOU
U3MEHYHBOCTH.

Cry4aiiHbIi SKCHepUMEHT (OIIBIT) U ciiydyaifHOoe coObIThe. BeposTHOCTh M yacTtoTa. Posb
MaJIOBEPOSATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITHM B mpUpoje U B obuiecTtse. MoHeTa
U UrpajibHasi KOCTbB TEOPUU BEPOSITHOCTEH.

I'pa¢, Bepmmnua, pedpo. Creniens BepmnHbl. Yucino pé€dep u cymmapHasi CTEIeHb BEPILIHH.
IIpencraBnenue o cBsizHocTtu Tpada. Illemm m nuknel. [lytu B rpadax. O6xonm rpada
(piimepoB 1yTh). [IpencraBienne o6  opueHTHpoBaHHOM Tpade. Pemenme 3amadc
MOMOIIbIO TpadoB.

8 kiacc

IIpencraBinenue naHHBIX B BUJE TaOiUILl, AUAarpamMm, rpa@ukoB. MHOXXECTBO, 3JIEMEHT
MHOJKECTBA, IOJAMHOXKecTBO. Ornepanuu HaJ MHOXXECTBaMHU: 00ObEJIMHEHHUE, IEpPECEUEHHUE,
nonosiHeHHe. CBOMCTBA onepanui HaJl MHOXKECTBAMU: IIEPEMECTUTEIIBHOE, COYETATEIIbHOE,
pacripenenuTenbHOe,  BKIIOYeHHs. Vicmonb3oBaHWE — Tpa@UYECcKOro  MpeacTaBIICHUS
MHO’KECTB JIJIsl OIIMCAaHUsI pEaJIbHBIX IPOLIECCOB U SIBJICHUH, IPU PELICHNUU 3a1a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKIIOHEHHWE YHCIIOBBIX
HabopoB. Jlnarpamma paccenBaHusl.

DOneMeHTapHbIe COOBITHSI ciydailHOro ombiTa. CiydaiiHele coObiTusi. BepositHocTH
coObITHH. OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU. CydallHBIA BBIOOP.
CBsI3p MEX/ly MaJOBEPOSITHBIMHU U NPAKTHUECKH JTOCTOBEPHBIMU COOBITUSMH B HPUPOJE,
o011ecTBE U HayKe.

JepeBo. CBoiicTBa JIEpEeBbEB: €IMHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSYEU BEPIITUHBI,
CBSI3b MEXJYy YHUCIOM BEpIIUH U duciioM pE&dep. [IpaBuino ymHoxxeHus. Pemenune 3agag c
nomotibio rpadgoB. [IporuBomnonoxxabie coObiTUs. [Juarpamma Diinepa. OObeIMHEHHE U
nepeceuenue coObITH. HecoBmecTHble coObITUss. DopMyna CIOXKEHHS BEPOSITHOCTEH.
VYcnoBHas BepositTHOCTh. [IpaBuino ymHoxkenusi. He3zaBucumbie coOwiTus. IlpencraBienue
SKCIIEpUMEHTAa B BHUJIE JiepeBa. PenieHne 3agay Ha HAXO0XKJIECHUE BEPOSITHOCTEH C MOMOIIBIO
JiepeBa CIIydalHOTO SKCIIEpUMEHTa, AuarpamMm Jiinepa.

9 kJacc

IIpencraBienue AaHHBIX B BHAE TaOJWUL, AuarpamMMm, TIpadHUKOB, HMHTEpHpETALUI
JaHHBIX. UTeHne u nocTpoeHue Tadiull, Auarpamm, rpaKoOB MO peabHbIM JaHHBIM.

IlepectanoBku u dakropuan. CodyeTaHuss U YUCIO codyeTaHuM. TpeyronpHuk I[lackass.
Pemrenue 3agau ¢ UCIoIb30BaHUEM KOMOUHATOPHUKU.

I'eomerpuueckasi BepossTHOCTh. CiryyallHbIM BBIOOp TOYKU U3 PUTYypHhI HA IIJIOCKOCTH, U3
OTpEe3Ka U U3 JAYTH OKPY>KHOCTH.

HcneiTanne. VYcnex wum Heypaua. Cepuss wucnelTaHui 10 nepsoro ycnexa. Cepus
ucnelTanuii bepuynnu. BepositHocTH coObITHIT B cepyum uctibITaHuN bepHynim.

Cny4yaliHasi BEJIMYMHA WU PACIIPENCIICHUE BEPOATHOCTEN. MaremMaThdeckoe OKHJaHUuE M
aucriepcusi. [lpuMepsl MaTeMaTH4ecKOro OXXHWJAAaHUS KaK TEOPETHUYECKOTO CpPEeIHEro
3HAQUEHUsI BEIWYMHBI. MaremMarudyeckoe OXHUJAAaHUE U JUCIIEPCHUsl CIYy4YalHON BEJIWYHHBI
«YHCJIO YCIIEXOB B CEPHUH HUCIBITAaHUN bepHymm».

I[TonsitTie o 3akoHe OopmIMX YHces. M3MepeHne BEpOSTHOCTEH C MOMOMIBIO YacCTOT.
Posnb 1 3HayeHne 3akoHa OOJIBIIIUX YMCEII B MIPUPOJIE U OOIIECTBE.

3. INTAHUPYEMBIE ITPEJIMETHBIE PE3YJBTATbBI OCBOEHUSA
YUYEBHOT O IPEJMETA «BEPOATHOCTDb U CTATUCTHUKA» (11O
I'OAAM OBYYEHUA)



IIpenmeTHBIE pe3ysibTaThl OCBOEHUS Kypca «BepossTHOCTE M cTaTucTuUKa» B 7 - 9 kiaccax
XapaKTEPU3YIOTCs CICAYIOIUMHA YMECHHUSMHU.

7 kaacc

Yurate WHQOPMAUIO, TPEJICTABICHHYIO B TaOJIHIaX, HA JUarpamMmax; MpeaCcTaBIsITh
JIaHHBbIE B BHJIE TaOJWUI, CTPOUTH JUarpamMmbl (CTOJOUKOBBIC (CTOJIOUATHIC) U
KpPYTOBBIE) IO MAacCUBaM 3HAYCHHU.

OnuceiBaTh U HHTEPIIPETUPOBATH pealIbHBIC YHCIIOBBIC JaHHBIC, MPEICTABIICHHBIC B
tabnunax, Ha auarpammax, rpadgukax.

Hcnonp30BaTh JIsi OMUCAHUSI JIAHHBIX CTAaTUCTUYECKHUE XapaKTECPUCTHUKHU: CpPeIaHEe
apudmeTndeckoe, MeauaHa, HauboJIbIllee U HaMMEHbIIIee 3HaUYEeHHUsI, pa3Max.

HNmeTts mpencraBieHue O CIIydalHOM MU3MEHYMBOCTH Ha MpUMepax IeH, PU3UUYECKUX
BEJIMYHUH, aHTPOIIOMETPUICCKUX JAHHBIX; UMETh IIPEACTABJICHUE O CTATUCTUYCCKOM
YCTOUYHUBOCTH.

8 kiaacc

H3Biekate u mpeoOpa3oBBIBaTh HHOOPMAILIMIO, NPEIACTABICHHYIO B BHUJE TaOIUIL,
auarpamMMm, rpaukoB; IpeACTaBIsSITh JJaHHbBIE B BHJI€ TaOIULL, JUAarpamMm, rpaduKoOB.
OnuceiBaTh JaHHBIE C IIOMOIIBIO CTATUCTUUECKHUX MOKaA3aTeJICH: CPpeAHUX 3HA4YCHUU U
Mep pacceuBaHus (pa3zMax, JUCHEPCHUs U CTaHAPTHOE OTKJIOHEHHUE).

HaxomuTe 4YacTOThl YHCIOBBIX 3HAYCHHUW W YaCTOTHI COOBITHI, B TOM YHCIE MO
pe3yJibTaTaM U3MEpPEeHUN U HAOJIIOEHUM.

HaxomuTe BEpOSATHOCTH CIy4YalHBIX COOBITUH B ONBITaX, 3HAasT BEPOSTHOCTH
SJIEMEHTApPHBIX COOBITMM, B TOM YHMCJI€ B OIBITaX C PaBHOBO3MO>XHBIMU
3JI€EMEHTAPHBIMU COOBITUSMU.

Hcmionp30BaTh rpaduuecKkue MOJCIIN: JIEPEBO CIIy4YaifHOTO SKCIECPUMEHTA, TUarpaMMbl
Oiriepa, yucaoBas Opsimas.

OnepupoBaTh MOHATHUSIMHU: MHO>KECTBO, MOJMHOKECTBO; BBIIOJIHITH ONE€palliu HaJ
MHO>KECTBaMM: OOBEJIUHEHHE, MEepPeceyeHHue, IOIOJIHEHHE; IEepPEUUCIATh SJIEMEHTHI
MHOKECTB; HIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonbp3oBaTthk rpapuueckoe NpeacTaBI€HUE MHOXKECTB U CBSA3EH MEXAy HUMHU JJIs
OIIMCAaHUSA MPOLECCOB M SABJICHUM, B TOM 4YHWCJIE MPU PEUICHUU 3a4ady U3 JAPYyIUxX
y4eOHBIX MPEAMETOB U KYypPCOB.

9 kaacc

H3Brnexkatb M mnpeoOpa3oBbIBaTh HMHOOPMALMIO, MNPEACTABICHHYIO B pa3JIMUHBIX
UCTOYHHKAX B BHAE TaOIul, AUarpaMMm, rpa@HKoOB; MPEACTaBISITh JaHHBIE B BHUIE
TabJInIl, JUarpaMmm, rpaduKoB.

Pemate 3aj1aum OpraHu30BaHHBIM IIEpeOOPOM BApHUAHTOB, a TAKXKE C MCIIOJIb30BaHUEM
KOMOMWHATOPHBIX MPaBUJI U METO/IOB.

Hcnonp30BaTh OnMcaTeIbHbIE XapaKTEPUCTHUKHU JJII MAaCCUBOB YMCIIOBBIX JaHHBIX, B
TOM YMCJIE CPEIHUE 3HAUYECHUSI U MEPbl paCCEHBAHUS.

HaxoauTh, dYacTOThl 3HA4Y€HUMM U YacTOTbl COOBITUS, B TOM YHCJE IIOJIB3YSCh
pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHU.

HaxonuTe BEpOSITHOCTH CIIy4YalHBIX COOBITMN B M3YUYEHHBIX OIIBITaX, B TOM YHCJIE B
OonbITax C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSIX MCOBITAHUI O
ONepBOro ycrnexa, B cepusax wucnelTaHud bepnym. HMmers npencraBieHHe o
CIIy4aWHOU BEJIMYUHE U O PACIIPEIACIICHUN BEPOSITHOCTEH.

HNmeTh npencTaBieHue O 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBJIEHUH 3aKOHOMEPHOCTH
B CIIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHMCEJI B IIPUPOJE U OOIIECTBE.

4. TEMATHYECKOE IINTAHUPOBAHUE



7 kaacc (34 4)

Ha3zBanue
pa3szeia OcHoBHoOe coaepxaHue OcHoBHBIC BHABI JAeATEJIbLHOCTH
(4ucjio yacos) 00yaKOIIMXCsE
IIpencrasienue IIpencraBieHne JaHHBIX OcBaunBaTth c10CO0BI IIPEACTABICHUS
AAHHBIX B TaOJIHUILAX. CTaTUCTUYECKUX JTaHHBIX U
(7 ) IIpakTnueckue YHCJIOBBIX MAaCCUBOB C ITIOMOIIBIO
BBIYUCIICHUS I1O TaOIUIl U TMarpaMM ¢
TAOJIUYHBIM JTaHHBIM. HUCIIOJIb30BAHUEM aKTyaJIbHBIX U
HN3Bneuenue n Ba)XHBIX JAaHHBIX (ieMorpaduyeckue
UHTEpIIpEeTalus JIaHHBbIE, IIPOU3BOJACTBO
TAOJIMYHBIX JTAHHBIX. MPOMBIIIJICHHON U
IIpakTuueckasi padorta CEJIbCKOXO0351ICTBEHHOU IPOAYKIINH,
«Tabnuuen. OOIIeCTBEHHbIE U IPUPOIHBIE
I'papuueckoe SIBJICHUS).
MIpEeCTaBJIICHUE JaHHBIX B HN3yyaTb MeTOaBI pabOTHI C
BUJIE KPYTOBBIX, TaOIUYHBIMHA U TpaUISCCKUMU
CTOJIOMKOBBIX NpEenCTaBICHUSIMA JAaHHBIX C
(cTonbuaTeIX) TUarpaMm. MOMONIBIO MU(PPOBBIX PECYPCOB B
YreHue u NoCTpOCHUE X0/1€ IPAKTUYECKUX padboT
auarpamm. [Ipumepsr
JneMorpadHuyecKux
auarpamm. [IpakTrnueckas
paboTta «/luarpaMMbD)
OnucaresqbHas YucnoBble HAOOPHI. OcBanBaTh NOHATHUSA: YHMCIOBOH
CTATHCTHKA Cpennee apudmernyeckoe. HaboOp, Mepa LHEeHTPATHHOMI
(8 v) Menuana 4yucioBoro Hadopa. TEeHJEHIIMU (Mepa LIEHTpa), B TOM
YcTOoHYnBOCTh MENUAHBI. 4yucie cpeaHee apupMeTHIECKoe,
IIpakTuueckas padora MeIuaHa.
«CpenHne3HadeHUs». OnuchIBaATH CTAaTUCTUYECKUE
Haubonbiiee u JJaHHBIE C TOMOIIBIO CPETHETO
HauMEHbIIEe 3HAUYCHUS apu(PMeTUIecKOro U MeJIMaHbl.
qucioBoro Hadopa. Pazmax | Pemars 3amaun.
HMN3yuyars cBOMCTBA CPETHUX, B TOM
YHCIJIE C TOMOIBIO ITU(PPOBBIX
pecypcoB, B XO1€ NMMPaKTHUUYECKHUX
paoorT.
OcBauBaTh NOHATHUA: HauOOJIbIIIEE U
HauMEHbIIIee 3HAYEHUS YHCIIOBOIO
MacCHBa, pa3Max.
Pemiats 3amaum Ha BBIOOp cmocoOa
OIMCaHUs JaHHBIX B COOTBETCTBUU C
OpUpPOJON  MAaHHBIX U LEJISIMHU
WU CCJIEIOBAHUS
Cuayuaiinas CnyyJaiiHasi U3BMEHYUBOCTh OcBavBaTh NOHATHSA: YACTOTA
N3MEHYUBOCTH (mpumepsr). HacToTa 3HAYE€HHI B MacCHBE JaHHBIX,
(6 v) 3HAYCHUU B MaCCHUBE IpYHIIUPOBKA JaHHBIX,

JTaHHBIX. | pynmupoBKa.
I'mcrorpammsi.
IMpakTuueckas padora
«Cnyyuaiinas
U3MEHYHUBOCTB

ructorpaMmma.

CrpouTs 1 aHAJIU3MPOBATH
TUCTOrpaMMbl, HOAOUPATH
NOAXOISIINN Iar TPyNIAPOBKH.
OcBauBaTh rpaduyieckue
MpPENCTABIICHUS Pa3HBIX BUJIOB
CJIy4aiiHOW U3MEHYHUBOCTH, B TOM




YHCJIe ¢ MOMOIIBIO MU(PPOBBIX
pecypcoB, B X0JIe TIPaKTHICCKOMN
paboThI

BBenenue B
Teopuiorpagos
(4 )

I'pa¢, Bepmuna, pedpo.
IIpencraBnenue 3amadu
nomoinkio rpada. CteneHpb
(BaJIEHTHOCTB) BEPLINHBI.
Yucio p€dep u cyMMapHast
creneHs BepuuH. Llens n
nukJi. [1yTe B rpade.
IIpencraBnenue o
cBsi3HOCTHU Trpada. O6xoq
rpada (PUIICpOBITYTH).
IIpencraBnenue o6
OPHUEHTHPOBAHHBIX rpadax

OcBauBaTh NOHATHUS: Tpad,
BepuimHa rpada, pedpo rpada,
CTENeHb (BAJICHTHOCTh BEPILIHHBI),
HEernb U UK.

OcBauBaTh NOHSATHUSA: ITYTh B Tpade,
SUJIEPOB MyTh,00X0 1 Tpada,
OPHEHTHPOBAHHBIN Tpad.

PemiaTh 3a1a4m Ha TIOUCK CyMMBI
cTeneHel BepuH rpada, Ha TOUCK
ob6xoma rpada, Ha MOUCKITYTeH B
OPHEHTHPOBAHHBIX rpadax.
OcBauBaTh C1OCOOBI IIPE/ICTABICHUSA
3ajJ1a4 U3 Kypca ajaredpbl, FEOMETpPUH,
TEOPHUU BEPOSITHOCTEH, APYTUX
MPEeIMETOB C TIOMOMIBIO TpadoB
(KapThl, CXEeMBI, FJICKTPUUECKHUE
nenu, QyHKIIUOHATbHBIC
COOTBETCTBHSI) HA MPUMEpax

BeposiTHOCTH M

CiiyyaillHbI ONBIT U

OcBanBaTh NOHATHA: CIIyYalHBIN

yacrora ciIy4dyarHOE COOBITHE. OIIBIT U ClIy4yaiiHOe coObITHE,
cJIy4aiiHOro BepositHOoCcTh M yacTtoTa MaJIOBEPOSITHOE U IPAKTUUECKU
coOBbITHA coObITHs. Ponp JIOCTOBEPHOE COOBITHE.
(4 q) MaJIOBEPOSITHBIX U HN3yuyaTh 3HAYUMOCTH
OPaKTUYECKU MaJIOBEPOSITHBIX COOBITHI B
JOCTOBEPHBIX COOBITHI B OpUPOJIE U OOMIECTBE HA BAXKHBIX
OpUpPOJE U B OOIIIECTBE. npuMepax (aBapum, HeCHaCTHBIE
MoHneTra u urpajapHas cily4dau, 3aliiTa NepCOHaJIbHON
KOCTbh B TEOPpUHU nHopMalH, Nepeadya JaHHbIX).
BEPOSITHOCTEN. HN3y4yaTh poJib KJIACCUYECKHUX
IIpakTuueckas padorta BEPOSITHOCTHBIX MoJieJiel (MOHeTa,
«HacToTaBbInIageHUsI UrpajgbHas KOCTh) B TEOPUU
opJia» BEPOATHOCTEM.
Hao0aropaTe u M3y4aTh 4acTOTY
COOBITHUI B MPOCTHIX
DKCHEPUMEHTAX, B TOM YUCJIE C
NOMOIIBIO IM(PPOBBIX PECYPCOB, B
X0J/1€ NPAKTUUECKON pabOThI
O06001eHue, IIpencraBnenne 1aHHBIX. IToBTOPATHL U3Yy4YECHHOE U
KOHTPOJIb OnucarenbHas BBICTPAMBATh CUCTEMY 3HAaHUIA.
(5 v) craTucTukKa. BepositTHOCTB Pemiars 3aga4m Ha nipeacTaBJIEeHHAE
CJIy4allHOTO COOBITHS U OTNMCaHMWe TaHHBIX C MTOMOIIBIO
U3YYEHHBIX XapaKTE€PUCTHK.
OO0cyxaaTh NpuMepbl CIIy4YalHbIX
COOBITHH, MaJIOBEPOSITHBIX U
OPAaKTUYECKU JOCTOBEPHBIX
CIIy4alHBIX COOBITUN, UX POJIH B
OPUPOJIE U )KU3HU YeJIOBEKa
8 kaacc (34 v)
HasBanue

pasaejia

OcHOBHOe coaepkaHue

OcHoBHBIe BHAbI JeITeJIbHOCTH




(4HCJI0 YACOB)

00yyarmuxcsi

IloBTOpPEHME
Kypca/ KJjacca
(4 4)

IIpencraBnenue naHHBIX.
OnwucaresibHasi CTAaTUCTHUKA.
Crny4yaliHasi ©3BMEHYUBOCTD.
CpenHue 4ucaoBOro
Habopa.

Ciy4aliHbIe COOBITHSI.
BeposTtHOCTM M YaCTOTHI.
Knaccnueckue monenu
TEOPHUU BEPOATHOCTEM:
MOHETa UHUTpaJibHasI KOCTh

IToBTOPATH N3yUEHHOE U
BBICTPaANBATh CUCTEMY 3HAHUM.
PemiaTe 3ag1aum Ha
IIPEACTABJICHUE U OIIMCAHUE
JJAaHHBIX C MOMOIIBIO U3YUYEHHBIX
XapaKTepUCTUK. PemiaTh 3a1auun
Ha OpEeACTaBICHUE
rpyNOUpPOBAHHBIX JAaHHBIX U
OIMCaHuEe CIIydalHOU
U3MEHYHBOCTH.

Pemath 3a1aumn Ha onpeneneHue
YaCTOTHI CIIy4aWHBIX COOBITUH,
o0cyXaeHrne NpuMepoB
CIIy4alHBIX COOBITHUM,
MaJIOBEPOSITHBIX U NPAKTUUYECKU
JOCTOBEPHBIX CIIyYalHbIX
COOBITHUI, UX POJIU B IPUPOAEHU
JKM3HHU YEJIOBEKa

OnucareabHast OtkinoHeHus.  Jlucniepcus OcBauBaTh NOHATHUS: AUCIEPCUS
CTATUCTHKA. YHCIJIOBOTO HaoOopa. U CTaHJAPTHOE  OTKJIOHECHHUE,
PaccenBanmue CraHmapTHOE€ OTKJIOHEHHE UCIIOJIb30BaTh 9TH
JaHHBIX YHCIJIOBOTO HaoOopa. XapaKTEPUCTUKU JIsI OITUCAHUS
(4 q) JnarpaMmmMsbl paccenBaHUs pacceuBaHUs JTaHHBIX.
BeiaBurartsb THIOTE3bI 00
OTCYTCTBHUHM WJIM HAJIMYUH CBS3U
o AuarpaMMaM pacCe€uBaHUsI.
Crpoutsn JararpamMmsl
paccerBaHUsI 110 HUMEIOLIUMCS
JaHHBIM, B TOM  YHUCJIE€ C
MNOMOIIBIO KOMIIBIOTEPA
MHuoxkecTBa MHokecTBO, OcBauBaTh NOHATHA: MHOXKECTBO,
(4 1) noaAMHOXKecTBO. Oniepanuu 2JIEMEHT MHO>KECTBa,
HaJl MHOYKECTBaMHU: HOAMHOECTBO.
00BbeINHEeHUE, BbInosHATH onepanuu Haj
nepeceyeHue, MHO>KeCTBaMHu: 00beJUHEHHUE,
JOTIOJTHEHHE. rnepecedyeHue, JOMOJTHEHHUE.
CgoiicTBa onepanui HaJl HMcnoJib30BaTh CBOMCTBA:
MHOKECTBAMU: MepeMECTUTEIIFHOE, COUeTaTeIIbHOE,
MePEMECTUTEIILHOE, pacrpeneauTesIbHOE, BKIIOUSHHUS.
COUYEeTaTEeNIbHOE, HUcnoab3oBarh rpaduyueckoe
pacnpeneauTeabHOe, MpPEICTaBJIEHUE MHOKECTB TIPU
BKJIFOUEHUSI. OTMMCaHUU pPeaJbHBIX MPOIECCOB U
I'papuyaeckoe SIBICHUW, OPU PELUICHUU 3ajJiad U3
OpPEICTABIICHUE MHOXKECTB PYTUX YUYEOHBIX TPEIMETOB U
KYpCOB
BepositHOoCTB DJieMeHTapHble COOBITHS. OcBauBaThb NOHATHUA:
CJIyYaiHOT O Cnyuaiiabie cOOBITHUS. SJIEMEHTapHOE COOBITHE,
coObITHS braronpusitcTByroniye CllydaiiHOE€ COOBITHE KaK
(6 4) AJIIEMEHTapPHBIC COOBITHSI. COBOKYITHOCTbH

BepositHOCTH COOBITHH.
OTMBITHI C
PaBHOBO3MO>XXHBIMH
SJIEMEHTAPHBIMH

OJ1arOTIPUSTCTBYIOIITHNX
AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOJXXHBIC 3JIEMEHTapHBIC
COOBITHSL.




coobITHsiMU. CiiydyaliHbIN
BBIOOD.

IMTpakTuueckas padora
«OnbITHI €
pPaBHOBO3MO>XHBIMU
2JIEMEHTAapHBIMU
COOBITHSIMH

Pemiath 3a1aum Ha BBIYHCIICHUE
BEPOSITHOCTEH COOBITUH TTO
BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHI CITy4YalHOTO OMBITA.
Pemath 3a1a4um Ha BBIYKCIICHUE
BEPOSITHOCTEH COOBITUN B ONBITAX
C PAaBHOBO3MO>KHBIMH
AJIEMEHTAapPHBIMHU COOBITUSIMU, B
TOM YHCJI€ C TOMOIIBIO
KOMITBIOTEPA.

IIpoBOAUTH M U3Y4YATh ONBITHI C
pPaBHOBO3MOXHBIMH
3JIEMEHTapHBIMU COOBITHSIMU (C
HMCHOJIb30BAaHUEM MOHET,
UTpaJIbHBIX KOCTEH, NPYTrux
Mo/eiei) B X0/1e NPaKTHYECKON
paboThI.

BBenenue B Teopuio

rpados
(4 4)

JepeBo. CBoiicTBa nepeBa:
€IUHCTBEHHOCTbH ITyTH,
CYLIECTBOBAHUE BUCAUYEH
BEPIIUHBI, CBSI3b MEXKIY
YHCJIOM BEPIIIUH U YHUCIIOM
p&€bep.IIpaBuiio
YMHOCHHUS

OcBauBaTh MOHATHS: JICPCBO KaK
rpad 6e3 muKia, BUCsSJast
BepiinHa (JIUCT), BETBb A€pPEBa,
IyTh BJIEPEBE, JTUAMETp JepeBa.
H3yuaTh cBolicTBa fepeBa:
CYILIECTBOBAHUE BUCSIYEU
BEPUINHBI, CJIMHCTBEHHOCTH ITyTH
MEXK/Ty JBYMsI BEpPIINHAMU, CBSI3b
MEJKJTy YHUCIJIOM BEPIIUH U YUCIIOM
péodep.

Pemiatp 3a1auM Ha MTOUCK U
TIepeYHCIICHHUE MTyTeH B IepeBe,
OMpEeJICTICHUE YUCJia BEPIIUH WA
pE€bGepB mepeBe, 00X01 OGUHAPHOTO
JIepeBa, B TOM YHCJIE C
MIPUMEHECHHUEM MpaBuJia
YMHOKEHHUS

Cayuaiinbie
coObITHA
(8w

IIpoTuBornonoxxHoe
coobITHE. Jlnarpamma
Dinepa. O0beAUHEHUE U
nepeceyeHrue COOBITU.
HecoBmecTHBIE COOBITHS.
dopmysia CIOKEHUS
BeposATHOcTen. IIpaBuno
YMHOXXEHHUSI BEPOSITHOCTEN.
YciaoBHasI BEPOSITHOCTD.
HezaBucumbie coOBITHS.
IIpencrasnenue
CIIYYalHOTI'O SKCIIEPUMEHTA
B BHUJE J€peBa

OcBauBaTh NOHATHSA: B3AUMHO
MPOTUBOMNOJIOKHBIE COOBITHS,
orieparuu HaJl COOBITHUSIMH,
00BbeIMHEHUE U TIEpEeCECUCHUE
CcoOBITHI, IUarpaMma Diisiepa
(Ditnepa—BenHa), COBMECTHBIC U
HECOBMECTHBIE COOBITHSI.
HN3y4yaTrs TeopeMbl O BEPOSITHOCTHU
00BeIUHEHMUS JIBYX COOBITHI
(bopmynsl criosxeHUs
BEPOSITHOCTEN).

Pemats 3agaum, B TOM 4HCIIC
TEKCTOBBIC 3a7aU1 Ha
OIIpEeNEIICHUE BEPOSTHOCTEN
OOBbETMHEHUST U TIEPECEUCHUSI
COOBITHI C MOMOIIBIO YHUCIIOBOM
OopsIMOU, auarpamm Disepa,
bopmyIBI ClTOKEeHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHSA: IIPABUIIO




YMHOKEHUS BEPOSITHOCTEMN,
YCJIOBHAasI BEPOSITHOCTb,
HE3aBUCHUMBIC COOBITHS JIEPEBO
CJIy4allHOTO ONbITA.

H3yuars cBoiicTBa (oIpeencHus)
HE3aBUCHUMBIX COOBITUH.

Pemiate 3a1a4m Ha onpesieeHue U
HCIIOJIb30BaHNUE HE3aBUCHUMBIX
COOBITHIA.

Pemrarp 3amaum Ha  IIOUCK
BEpPOATHOCTEM, B TOM 4YHCIE
YCJIOBHBIX, C HCIIOJIb30BAHUEM
JepeBa CJIy4ailHOro onbITa

O0600menue,
KOHTPOJIb
(4 )

IIpencraBnenue naHHBIX.

OmnucareiibHasA CTaTUCTHKA.

I'padwl. BepositTHOCTH
CIIy4aifHOTO COOBITHSI.
DJIeMEeHTBI
KOMOWHATOPUKH

IToBTOPSATH U3yYEHHOE U
BBICTPAMBATH CHCTEMY

3HAHUMU.

Pemrars 3agaum Ha
OpEICTABJIICHUE U ONIUCAHUE
JTAaHHBIX C TOMOIIBIO U3YUYEHHBIX
XapakTepucTUK. Pemiars 3agaun
C MpUMEeHEeHUeM rpadosB.
PemiaTh 3a1a4m Ha HaXO0X/ICHUE
BEPOSAATHOCTH CIIy4YaWMHOT O
COOBITHSI TIO BEPOSITHOCTSIM
3JI€EMEHTApPHBIX COOBITHHI, B TOM
4HCJI€ B ONBITAX C
PaBHOBO3MOXKHBIMU
AIIE€MEHTAPHBIMHU COOBITUSIMHU.
PemiaTtes 3agauM Ha HaXOXIEHUE
BEPOATHOCTEH OOBEIMHEHUS U
nepecedyeHust COObITHI, B TOM
4YHCJIC HE3aBUCUMBIX, C
HWCMOJb30BaHUEM TI'papUUIECKUX
OpPEJICTAaBJIICHUN U AepeBa
CJIy4alHOT'O OIIbITA.

PemiaTp 3aga4m Ha
epeurcIICHUEe KOMOUHAITUH
(uucia mepecTaHOBOK, YHCIIA
coueTaHUl), Ha HaXOXICHHE
BEPOSITHOCTEN COOBITHI C
MPUMEHEHUEM KOMOWMHATOPHUKH, B
TOM YHCJIE C UCIIOJIb30BAHUEM
TpeyrojibHuKa Ilackans

9 kaacc (34 u)

Ha3Banue pa3nena
(4HCJI0 YACOB)

OcHOBHOe coaepkaHue

OcHoBHBIE BHAbI JeITeJIbHOCTH




00yyarmuxcsi

IloBTOpEHUE Kypca
8 kiacca

IIpencraBnenue naHHBIX.
OnwucarenpHas

IToBTOPATH U3Yy4YEHHOE U
BBICTPAMBATh CHCTEMY

(4 ) cratuctuka. Onepanuu 3HAHUU.
HaJ COOBITUSMHU. Pemars 3aga4m Ha nipeacTaBJIeHUE
HezaBucuMOCTh COOBITHIA U OIIMCAaHUE TaHHBIX.
Pemars 3aga4m Ha HaXOXKJEHUE
BEPOSITHOCTEN OOBEIMHEHUS U
repecedeHus: COOBITHI, B TOM
41 CJI€ HE3aBUCUMBIX, C
HCIOJIb30BaHUEM T'padruaecKux
NpPEICTABJICHUN U AepeBa
CJIy4alHOT'O OIIbITA.
PemiaTts 3aga4um Ha 1iepeynCIICHUE
KOMOMHAIMK (Uucia epecTaHOBOK,
4uciia COYETaHMi), Ha HAaXOXKICHUE
BEPOSITHOCTEU COOBITHI C
MIpUMEHEHUEM KOMOUHATOPUKH, B
TOM YHCJIE C UCIIOJIb30BAaHUEM
TpeyroabHuka [lackamns
DJIeMeHTbI KomOunaropHoe npaBuiio OcBanBaThb NOHATHUS:
KOMOUHATOPHKH YMHO>XXEHUS. KOMOHWHaATOPHOE NPaBUJIO
(4 v) IlepecTtanoBKkHU. YMHOKEHMUSI, YIIOPsIAOYEHHAas
dakropuan. Coueranus u napa, Tpoiika 0ObEKTOB,
4HCJIO COUETAaHUH. nepecTaHoBKa, (pakTopHasl Yucia,
Tpeyronsnuk Ilackassi. COYEeTaHWe, YUCIIO COUCTAHUU,
ITpakTuueckas padora TpeyroabHuK Ilackassi.
«Brpruucienue Pemiats 3a5a4m Ha nepedyucicHue
BEPOSITHOCTEH C YHOPSAAOYEHHBIX ITap, TPOEK,
HUCIIOJIb30BaHUEM MEepEYHCIICHUE NIEPECTAaHOBOK U
KOMOHMHATOPHBIX COUYETaHUN DJIEMEHTOB Pa3JIMUYHBIX
(pyHKIIMN 2I1€KTPOHHBIX MHO>KECTB.
TaOIUID) Pemars 3a1a4m Ha NpUMEHEHNE
4Jucjia COYeTaHUuN B ajreodpe
(cokpaini€HHoe YMHOXKEHUEe, OMHOM
HproToHa).
I'eomerpuueckasn I'eomeTprnueckas OcBauBaTh NOHATHE
BEPOSATHOCTH BEPOSITHOCTb. reOMETPUYECKON BEPOSITHOCTH.
(4 g) Cny4daliHbI BBIOOD Pemiares 3aa4M Ha HaXOXXJAECHUE
TOYKU U3 GUTYPHI HA BEpPOSITHOCTEN B OTIBbITAX,
MJIOCKOCTH, U3 OTpE3Ka, MPEACTAaBUMBIX KaK BBIOOP TOYEK U3
U3 IyT'dOKPY>XKHOCTHU MHOTI'OyTOJIbHUKA, Kpyra, oTpe3Ka
WU TIyTU OKPY>KHOCTH, YUCIIOBOI'O
MIPOMEXKYTKA
HUcnbiTanus HcneiTanue. Ycnex u OcBauBaTh NOHSATHUSA . UCTIBITAHUE,
Bepnyn Heynauda. Cepust 3JIEMEHTAapHOE COOBITHE B
(6 ) HUCTIBITAHUHN J10 IEPBOTO WcnbITaHUU (ycrnex U HeyJla4da),

ycnexa. Mcneltanus
Bbepnynnu. BeposstHocTHn
COOBITHH B cepUU
ucnblTanui bepHyu.
IIpakTuueckas padora
«HMcneiTanust bepHyian»

cepusl UCMIBITAHUM, HACTYIJICHUE
MepBOTO ycnexa (Hey/1adu), cepus
ucnelTaHni bepryiun.

Pemiath 3a1a4M Ha HaXOXJICHUE
BEPOSATHOCTEN COOBITUH B CEpUU
HUCIIBITAHWUH J10 IEPBOTO ycIliexa, B
TOM YHCJIE C IPUMEHEHUEM




(opmysIBl CYyMMBI T€OMETPUIECKOM
POrPECCHUH.

PemiaTts 3agaum Ha HaXOXJAEHUE
BE€POATHOCTEUN DIIEMEHTAPHBIX
COOBITHH B C€pUU UCTIBITAHUN
bepnyiuu, Ha HaxOXaeHUE
BEPOSATHOCTH ONPEAEIEHHOIO YMCia
YCIIEXOB B CEPUM UCIIBITAHUM
bepnynnu. U3yuath B xo1e
NpaKTH4YeCcKoi padoThl, B TOM
9HCJIE C MOMOIIBIO MU(PPOBBIX
pecypcoB, CBOMCTBA BEPOSITHOCTU B
cepuu ucnsltanuii bepHysum

Cayuaiinas
BeJIMYNHA

(6 )

CnyyaliHasi BeIU4rHa U
pacnpeneincHue
BEPOSITHOCTEM.
MaremaTruyeckoe
OKMJIaHUE U JMCHEPCUs
CJIy4ailHOW BEJIMYUHBI.
ITpumepsnr
MaTEeMaTHUYECKOTO
OKMJIaHUsT KaK
TEOPETUUECKOT O
CpeIHero 3Ha4eHUs
BEJIMYUHBI.

[TonsiTue 0 3aKOHE
OOJIBIINX YHCEII.
H3mepenue
BEPOSATHOCTEM C
MNOMOIIBIO YaCTOT.
IIpnmeHneHue 3akoHa
OOJIBIIINX YUCEIT

OcBOUTH NOHATHUSA: ClIydyaliHas
BEJIMYMHA, 3HAUEHUE CIIy4YaluHOU
BEJIMYMHBI, paclipeeIeHue
BEPOSITHOCTEMH.

HN3yuars u 00Ccy)K1aTh IpUMEPHI
JIUCKPETHBIX U HETIPEPBIBHBIX
CIIy4alHbIX BEJIUYUH (POCT, BEC
4eJI0BEKa, YUCIEHHOCTh
HaceJICHUs, ApyTUe U3MEHUYUBBIC
BEJIMYUHBI, paCCMaTPUBABIINECS B
KypC€ CTAaTUCTHKH ), MOJECIbHBIX
CJIy4YallHbIX BEJIHNYHH, CBSI3AHHBIX
CO CIIyYalHbIMH OIIbITAMU
(6pocaHue MOHETBI, UTPAJTLHOM
KOCTH, CO CJIy4YailHbIM BEIOOpPOM U
T. I.).

OcBauBaTh NOHATHUA
MaTEMaTHYECKOE OKUJaHUE
CJIy4alHOUW BEJIMYMHBI KaK
TEOPETUUECKOE CPETHEE 3HAYECHUE,
AUCHEPCHs CIIyYalHOW BEJIMYHUHBI
KaKaHaJIOI JUCIIEPCUM YHCIIOBOTO
Habopa.

Pemiate 3a1a4m Ha BBIYNCIICHUE
MaTeMaTUYECKOT0 OXKUJIaHUS U
JUCIIEPCUU TUCKPETHON CIIy4YauHOU
BEJIMYUHBI 110 3aJJaHHOMY
pacnpenesieHuIo, B TOM 4HCJIe
3aj1ay, CBSI3aHHBIX CO
CTpaxOBaHUEM H JIOTE- PESIMHU.
3HAKOMHUTBLCSI C MAaTEMaTUUYECKUM
OKUJIaHUEM U JUCTIEpCUEN
HEKOTOPBIX pacOpeiesIeHU, B TOM
4HCJIE€ pacupeaeIIiCHUsl CIIydauHOU
BEJIUYUHBI

«YHCJIO YCIIEXOB» B CEPUHU
ucnelTannl bepryium. U3yyars
4acTOTYy COOBITHUS B
HOBTOPSIFOIIUXCS CITydYalHBIX
OIIbITaX KAaK CIIy4alHYIO
BEJIMYUHY.

3HAKOMHMTBCH C 3aKOHOM OOJIBIINX




yuced (B popme bepuymnm): npu
OOJIBIIIOM YHCJIE OIIBITOB YacTOTa
coObITHsT OJIH3Ka K €T0
BEPOSITHOCTH.

Pemath 3a1auu Ha U3MEpeHUE
BEPOSITHOCTEH C MOMOIIBIO YaCTOT.

OO0cyxkaaTh poOJIb 3aKOoHaA OOJBITIUX
yucenl B OOOCHOBAHHMHM YaCTOTHOI'O
METO/1a U3MEPEHUS BEPOSITHOCTEH.
OO0cyKaaTh 3aKOH OOJIBIINX YHUCEIT
KaK TIPOSIBIEHUE CTATUCTUYECKOU
YCTOMUMBOCTH B  HU3MEHYHUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIINX
4ycel B OPUPOJE M B IKU3HU
4eJI0BEKa

O0600menue,
KOHTPOJIb

(10 u)

IIpencrasiaenue
naHHbIX. OnucarenbHas
CTAaTUCTHKA.
BepositHocTh
CITy4aifHOTO COOBITHSI.
DJIEMEHTHI
KOMOHWHaTOPHUKHU.
Cny4yaliHble BEJIUYUHBI U
pacnpeneneHust

IToBTOPSATH U3yYEHHOE U
BbICTPAUBATH CUCTEMY

3HAHUU.

Pemiats 3aga4m Ha npeacTaBiIeHUE
U OIIMCAaHUE JTaHHBIX.

Pemars 3a1a4um Ha HaXOXKJIECHUE
BEPOSATHOCTEH COOBITUN, B TOM
4UCJIE B ONBITaX C
PaBHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU COOBITUSIMH,
BEpOSITHOCTEN OOBEIMHEHUS U
nepecedeHust COObITHI, BBIYUCIISATH
BEPOSATHOCTH B OIIBITAX C CEPUSIMU
CJIy4aWHBIX UCIIBITAHUUN

[Ipu paspabotke paboueill mporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHHH JOJKHBI OBITH YYTEHBI
BO3MOYKHOCTH MCIIOJIb30BaHMS 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOLIMXCS
y4eOHO-METOIMYECKUMHU MaTepuasiaMid (MyJIbTUMEIUNWHBIE MPOrPaMMBbl, 3JEKTPOHHbIE YUYEOHMKH H
3aJJauHUKHU, DJIEKTPOHHbIE OWOJIMOTEKH, BUPTyalbHbIE J1a0OpaTOPUU, UTPOBBIE MPOTPAMMBI, KOJJICKIUH
1M(poBBIX 00pa30BaTENbHBIX PECYPCOB), UCIOIb3YEMBIMU JIJIsl 00YUEHUSI U BOCIIMTAHUS PA3JIMYHBIX TPYIII
M0JIb30BaTeNeH, MPeCTaBICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BUAE M PEATM3YIOUIMMHU JUIAKTUYECKHE
Bo3MoxkHOocTH VKT, copeprkaHne KOTOPhIX COOTBETCTBYET 3aKOHO/IATENbCTBY 00 00pa3oBaHUU




