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denepanpHas pabodas mporpamMma 1Mo y4eOHOMYy mpenmery «Marematukay
(6a30BBIN ypoBeHB) (MpeaMeTHas obnacth «Marematuka u uH(popMaTuka») (manee
COOTBETCTBEHHO — IIporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHUs, IUIaHUPyEeMbIE pe3ylIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpaMma IO MaTeMaThKe s OOy4aroIIuxcs ¢
3aziepKKoi Tcuxudeckoro passutusa (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIEro
oOpazoBaHus TMOJArOTOBIeHa Ha ocHoBe DenepasbHOrO  TroOCyIapCTBEHHOTO
oOpa30BaTelIbHOrO  CTaHJapTa OCHOBHOTo  oOmero oopaszoBanus  (IIpuxa3
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
®denepalibHON aganTUPOBaHHON 00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiops 2022 . Ne 1025), denepanbHon
paboyeil mporpaMMbl OCHOBHOTO OO0HIEro oOpa3oBaHUs MO YYEOHOMY IIpEeIMETy
«Maremartuka», @enepajbHON MPOrpaMMbl BOCIIUTAHMS, C YYETOM PaCIPEAEIEHHBIX
M0 KjaccaM NpOBEpsAEeMbIX TpeOOBaHUM K pesyabraram ocBoeHus DenepanbHon
aJanTUPOBAaHHON 00pa30oBaTEILHON MPOrpaMMbl OCHOBHOTO 0OOIIEro 0Opa3oBaHUS
ISl 00y4aroIuxcsl ¢ 3aJ€p’KKOM MCUXUYECKOro pa3BuTus. B paboueil mporpamme
YUTEHbl WA U MosIokeHnss KoHuenuuu pa3BuTHUs MaTeMaTH4eCKoro o0pa3oBaHus B
Poccutickoit ®enepanuu.

Oo01mas xapakrepucTuka yyeOHoro npeamera « MareMaTuka

VYuebuniit mpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00JIacTh
«Marematuka U uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIb30BAaThCS
NTOPUTMAMH, a TaKXXe MPHOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOOUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHublii mpeameTr pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI  BOCIPUHUMATh U KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOydeHune mMaremMaTtuke JaéT BO3MOKHOCTb pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIIBHYI0O U HH(QOPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE SI3bIKOBBIE, CUMBOJIMUECKUE, rpauyecKue CpelicTBa AJi BbIPAKECHUS
CYXJCHUHN U HAIJISTHOTO X MPEICTABICHHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JEHCTBUTEIBHOCTH,
MPEICTABIICHUE O MIPEAMETE U METOAaX MaTeMaTUKU, UX OTIMYMIA OT METOJIOB APYTHX
€CTECTBEHHBIX U T'yMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelleHUs] HAay4HbIX WU MPHUKIAIHBIX 3aj1ad. TakuMm 00pa3oMm, MaTeMaThudyeckoe
oOpa3oBaHre BHOCUT CBOH BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTYphl YeIOBEKa.
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N3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
4eJIOBEKa, MOHMMAHMIO KpacoTbl M M3SALIECTBA MATEMaTHYECKHUX PaCCyXIACHUH,
BOCHPHUATHIO TEOMETPUUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPHUH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
y4eToM 0co0bIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpeaMeToM «MaTeMaTuka» NpeACTaBIAET ONPEAEICHHYIO CI0KHOCTh TS
yuamquxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpa)keHbl OTCTaBaHHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO03TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIENHAIBHOM
oOyueHHUH oOydJarommecss MOTYT BBIMOJHATH 3aJaHusi 1o anroput™my. OHu
BOCIIPUMMYMBBEI K IIOMOIIM, MOTYT BBIINOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOyuarommxcs 3aTpyIHEHBI
CYCTHBIC BBIYMUCIICHMS, NPOU3BOAUMBIE B YME. B NHMCBMEHHBIX BBIYMCIICHUSAX OHMU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXYTOUHBIX wIaro. llpu pabore ¢ 4ucCIOBBIMU
BBIPDAKCHUSIMH, BBIYMCICHHMEM HX 3HAYECHHS MOT'YT HE YAEpKUBATh IPABUIbHBIN
nopsnok naevicteuid. Ilpu ynpomienuun, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs ¢
3[IP He MOryT CaMOCTOATEIBHO NPHUHATH PEIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHUSI J1eCcTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSAET YCBOCHHUS HaBbIKa
pelIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHWHA. MM ManomocTymHo
COBEpIIECHUE 0OPATUMBIX ONIEpaIUi.

Huskuii  ypoBeHb pa3BUTHA  JIOTHYECKMX  OINEpalHi, HEAOCTATOYHAS
00O0OILIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT Uu3ydeHue TeMbl «DyHKum»: npu
onpeneneHuy (YHKIMOHAIBHOM 3aBUCUMOCTH, NpH ONHUCAHUM Tpaduyueckon
CUTYaIIMH, UCTIOJIb3YsI TEOMETPUUECKH, anredpandyeckuil, PyHKIMOHAIbHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JAacThiO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenue 3amad compsikKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BbIJIEICHUS cyliecTBeHHOro. O0yyaromuecs ¢
31IP 3aTpynHstOTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIEero K YacTHOMY, HEpPEIKO
BBIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  PELICHMs,, WHOr/AA OrPAaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHum reoMmeTpuyeckoro marepuana oOyvatoumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
MOCJIEA0BATENbHBIE PaCCyKIeHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM FE€OMETPUHN
MPUBOJANUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3anad. OOydaroniyecss MOryT
MOJAMEHUTH (POpPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOKkaM B
pelleHnd  3aJa4  [PUBOJMAT  HENOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
IpeAcTaBieHus. VM CI0KHO BBINOJHUTH YEPTEK K YCIOBHIO, B IHCbMEHHBIX
paboTax OHM HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEXKY.

ToyHOCTh 3amOMHMHAHUSA M BOCHPOU3BEICHUS y4eOHOTrO MaTepuaia CHUKEHbI
0 MpUYMHE CIA00CTH MHECTUYECKOM AEsITeNbHOCTH, CYXEHHS Oo0beMa MaMsTH.



Obyuaromumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpeIUIEHWE MaTepuana,
aKTyalau3alus 3HaHUH 10 ONope MPH BOCTIPOU3BEICHUH.

Jiss  mpeonmosieHUs  TPYJHOCTEM B M3YYEHHMHM  y4yeOHOro  ImpeamMera
«Matemartuka» HEOOXoauMa afanTanus o0beMa U XxapakTepa yueOHOTro MaTepuala K
MO3HABATENbHBIM BO3MOXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer ydeOHBINH MaTepual
HPENOJHOCUTh HEOONBIIMMH TMOPIUSIMH, YCIOXKHSSI €ro IOCTETEHHO, H3BICKUBATh
CrocoObl  aJanTallid  TPYAHBIX 3aJaHul, HEKOTOpble TEeMbl JlaBaTh  Kak
O3HAaKOMHTENIbHBIC;,  HCKJII0YaTh  OTACIbHbIE  TPyOHBIE  JIOKAa3aTebCTBa;
TEOPETUUECKU MaTephall PEeKOMEHAYEeTCS H3y4daTb B MPOIECCe NPaKTHYECKOM
JEATEIIFHOCTH MO pemeHuio 3afad. OpraHndeckoe €IWHCTBO IPAKTUYECKOW U
YMCTBEHHOW JEATETBHOCTH YyYaIIUXCSd HA YpPOKAaX MAaTeMaTUKd CHOCOOCTBYIOT
IPOYHOMY M CO3HATEIBHOMY YCBOCHHIO Oa3HMCHBIX MaTeMaTHYeCKUX 3HAHUH |
YMEHUM.

Heﬂl/l H 3a/1a91 U3YyYCHUA y‘l€6HOI‘O npeamera «MaTemMaTHKa»

[IpuopuTeTHbIMU LEISIMU OOYUYEHHSI MaTEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE LEHTPAJBHBIX MAT€MATUYECKUX MOHATHHA (YHMCIIO, BEITUYHUHA,
reoMeTpudecKas durypa, TIepEMEHHas, BEPOSATHOCTb, byHKIMSN),
o0ecneunBarouX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH4eCKOro
oOpazoBanus odydaromuxcs ¢ 311P;

* noxasenaeHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHMKW M OKPYXKAIOIEro MHUpa, MOHMMAHHE
MaTeMaTHKU KaK 4YacTH OOIIel KyJIbTyphl YeJIOBEUECTRA;

" pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBarenbHOM AKTUBHOCTH, UCCIIENOBATEIbCKUX YMEHUH, KDUTUYHOCTH
MBIIJIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

* (opmupoBaHue (YHKIMOHAIBHOW MATEMaTUYECKOM TIPaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS MaT€MaTHUYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3YYECHHH
JIPYTUX YYeOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTEeMaTHMKW M CO3/1aBaTb MaTeMaTHUYECKUE
MOJIENIM, MPUMEHATh OCBOEHHBIM MaTeMaTHYECKUI armapar il pPELIeHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTb U  OLEHUBATh
MIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHreM CIeIyIONINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3[IP HaBbpikuM y4eOHO-TTO3HABATEIHLHOM
JESTENIbHOCTH: TJIaHUpOBaHUE pabOThl, MOMCK pAlMOHAIBHBIX IyTel ee
BBITIOJIHEHHU S, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pPa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HEO0OXOIMMBbIE YEJIOBEKY JUIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;



" (QopmHpoBaTh KIIOYEBbIE KOMIETCHIIMHM YYAIIUXCA B paMKaX MPEIMETHOM
obOnactu «Maremarrka 1 HTHGOPMaTUKay;

" pa3BUBATh MOHATUITHOE MbIIUIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJIATH KOPPEKIMIO MO3HABATEIbHBIX MpoleccoB oOyyarommuxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
pelMeETy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMU OOpa30BaTeNIbHBIX AE(PUIIUTOB
B OCBOEHHUH IPEIUIECTBYIOMIET0 MPOrPaMMHOIO Marepuajna y oOydaroIuxcs C
3I1P u HEnOCTAaTKOB B UX MATEMaTUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABISTH M PA3BUBATh MATEMAaTHYECKUE U TBOPUYECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Alredpa» («AnreOpandeckue BbIpaXEHUsD, «YpPaBHEHHS H
HepaBeHCTBa»), «DyHkuum», «leomerpus» («leomerpuueckue ¢GuUrypsl U HX
CBOMCTBa», «/3MepeHne reOMETPUYECKUX BEJINUUH»), «BEpOSITHOCTD M CTaTUCTHKAY.
JlaHHbBIE TMHUM Pa3BUBAIOTCS MapaJlIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JpYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO NPHCyLIass MaTeéMaTHKE W IPOHMU3BIBAIONIIAS BCE MaTeMAaTUYECKHE
Kypcbl U coaepxkarenbHble guHHM. CdopmynupoBanHoe B DenepanbHOM
rOCY/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE€ OCHOBHOTO OOIIEro 00pa3zoBaHUs
TpeOOBaHHE «YMEThb ONEPUPOBATh IMOHATUSAMH: OIpPENEICHUE, aKCHOMa, Teopema,
J0Ka3aTeNbCTBO; YMEHHME paclo3HaBaThb WMCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OpMHUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcs IO BCeM rojaM OOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUsI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIEE IPEIMETHBIM pe3yabTaTaM
ocBoeHus: DenepanbHON pabouell TPOrpaMmbl, pacHpeeNEHHBIM 10 ToJaM
oOydeHusl, CTPYKTYpUpPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATIBHBIM BOTIpOCaM OOydYaromuecss oOpaliaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH TIOHATUAMHM M  HaBbIKAMU  OCYIIECTBILIIOCH
MOCJIEZIOBATENBHO U MOCTYTATENbHO, C COOMIOIEHNEM IPUHLIMIIA TIPEEMCTBEHHOCTH, a
HOBbI€ 3HAHHUS BKJIIOYAJIMCHh B OOIIYIO CUCTEMY MAaTE€MaTHYECKHUX MpPeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupss u yryOnss e€, o0pa3ysi IpOYHbIE MHOKECTBEHHbIE
cBs3u. OO1uMe 1enu u3ydeHus: yueoHoro npeamera «MareMaTrka MpeicTaBiIeHbl B
denepanbHOM pabodeit mporpaMmmMe 0CHOBHOTO O0IIero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M AJANTAIIMM Y4eOHOr0 MaTepHasa 0 MaTeMaTHKe

OOyuenune yueOHOMY mnpeameTy «Maremarhka» CTPOUTCA Ha CO3[AaHHUH
ONTUMAJIbHBIX YCJIOBUHM JJI1 YCBOEHHUS MPOTrPaMMHOTO Marepuaia oOy4yaroluMHUcs ¢
3I1P. bonbiioe BHUMaHue yaensercss 0T0opy y4eOHOro marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH TpPHU COXpPaHEHUH OOIIero 0a3o0BOTr0 YpPOBHS, KOTOPBIi
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JOJKEH IO COMIEPKaHUIO U 00beMy ObITh alanTUPOBaHHBIM A1 oOyyatoutuxcs ¢ 3[1P
B COOTBETCTBMM C HMX OCOObIMH 0Opa3zoBaTeslbHbIMU MOTpeOHOCTsIMU. Cremyer
o0neryuTh oOBIaZeHUEe MarepuanoM oOydatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU
B TMPUMEHEHUU 3HAHUM, UCHONB3Yys MNPHUEMbl aKTyaldu3aluu (BU3yallbHas OIOpA,
aMsITKa).

denepanbHas MporpaMma IpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHbIIIEHUE 00be€Ma TEOPETUUYECKUX CBEACHUM, BBIHECEHUE OTIEIbHBIX TEM WJIU
LEJIbIX PA3/1EJIOB B MAaTEPHUAIIBI 111 0030PHOT0, 03HAKOMUTEIBHOTO U3YUEHHUS.

HN3menenus nporpamMmmsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckass Hymepanus», «PaBHble Quryps», «umusap, xonyc, mapy», «Kyoy,
«IpssmoyronpHbll napaiuienenunen», «llepemenienre no KOOpAMHATHON IPSAMOW»,
«Mopaynb uucnay, «HucinoBbele NpPoMEXYTKH»; «Macmrtady» (HM3y4daeTcs B Kypce
«T"eorpadus»); «M3o0pakeHne reomeTpudeckux (GUryp Ha HETMHOBAHHOM Oymare c
WCIIOJBb30BAaHUEM LHPKYJSA, JMUHEWKH, YroJbHUKA, TpaHcOHopTupa», «JlnmHa
OKpykHOCTHY», «IInomane kpyra», «llapannensusie npsmbie», «llepnenaukynspHbie
npsimbeie», «OceBas U IIEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHbIE TEPUOUYECKHUE JeCATUUYHBIE ApoOu. [lecstnyHoe mpubIMKeHne
O0OBIKHOBEHHOU JpoOu» (M3ydyaeTcs B Kypce anreopsl).

CrenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha ciexyroume Ttemel: «Pemrenne
JOoruyecKkun 3amau», «JlnmHa otpeskay, «lllkanspy, «PacnpenenurtenbHbIl 3aKOH
YMHOXEHHUSI», «3anucCh MPOU3BEICHUS ¢ OYKBEHHBIMU MHOXUTEIIMI», «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOM, OKPYXHOCTH Ha HEJIMHOBAHHOM M KIJIETYATOU
oymare», «Jlenurenu u kpatHeie. [Ipusnaku aenumoctny, «HanOombimmit oOmumii
JIETUTENIb M HauMEHbIllee oOlee KpaTHoe. J[emuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenne apobu K HOBOMY 3HaMeHarteno», «Haxokmenuwe dvactu 1eIoro u
1ejgoro mo ero yactu». «OKpyIrJeHHe ACCATUYHBIX apoOei». «Pemienue 3amau
nepedbopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKCHHIMA
M0 YCJOBHIO 3aaur». BbICBOOOIMBIIMECS Yachl MOMKHO HCIOJb30BaTh Ha
MOBTOpeHUE (B Havalie ¥ KOHIIE y4eOHOTO roja), Ha u3ydeHne Haubosiee TPyAHBIX U
3HAUYMMBIX TEM: B V KJlacce — Ha peIlIeHHuEe YpaBHEHUM, IPUBEEHUE TPOOH K HOBOMY
3HAMEHATEIN0, YMHOXKEHHUE U JEJICHUE JECATUUYHBIX po0Oei, n3MepeHue yrios; B VI
KJIacCe€ — JIEUCTBUSL C MOJIOKUTEIBHBIMM M OTPULATEIBLHBIMU YHUCIAMH, PEIICHUE
YpaBHEHUH, CIOKEHHE U BBIYMTAHHME YUCEJI, COJIEpPKAIIMX 1IeJIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Aureopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«MppanmonanbHble yncia. JleiicTBuTenbHbIe ynciay, «CpaBHEHHE NEHCTBUTEIbHBIX
quces, apuhMETHICCKHE JCHCTBHUS C JEHCTBUTCIBHBIMU 4yuciaMuy», «HaxoxxmaeHue
MPUOJIMKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHUHN TPEThEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HAa MHOKUTEIN», « DyHKIHS

y =Vx 1 ee rpadux», «IIOrpelmHOCT, U TOYHOCTh TPHOMIKEHUD», «UeTHblE M
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HeueTHble (yHKIHHY, «DyHKIHsS y=X"», «DyHKIHS y= ax’, ee rpauK U CBOICTBA.
I'paduxu byskumii y= ax” + n u y=a(x-m)°, «YpaBHEHHE C JBYMS IIEPEMEHHBIMH U
ero rpaduk», «['paduueckuit crmocod® pelieHUs CUCTEMBI  ypaBHEHHII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKOM U Te€OMETPUYECKOM MPOrpeccuil ToOUKaMu
Ha KOOPAMHATHON IUIOCKOCTH. JIMHEMHBIM M 3KCINOHEHIHAIbHBIN pocT. CloxKHBIE
IPOLICHTHI.

CrenyeT yMEHBIIWTh KOJIMYECTBO YAaCOB Ha H3ydeHUE Tem: «Dopmysibiy,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHUE C JABYMSI HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHS C IBYMs MepeMeHHbIMUY», «[ paduyeckoe pemieHne
JIMHEHHBIX YPaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJAPATUYHOM
byHKITUN.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: MJIA  JIydllei
popabOTKK HamboJiee BAXKHBIX TeM Kypca: «PemieHue ypaBHeHHiD», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHbIE JNEHUCTBUA C Opo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOPHS»; HAa TOBTOPEHHE, pelieHue 3ajad,
npeoOpa30BaHUe BHIPAKECHHM, a TAK)KE Ha 3aKPETUICHUE U3YYEHHOTO MaTepHalia.

I'eomerpus

CrnenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKON HAIMPaBIEHHOCTH Kypca,
WCKIIIOYUB U YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUECKUN
Marepuan. Ha ypokax reomeTpun HEOOXOJAMMO MAaKCUMaIbHO HCIIOIb30BATh
HarJsiHble cpefcTBa OOydeHHUs, OOJblIe MPOBOJUTH MPAKTUUYECKUX pPaboT C
ydaluMucs, pemars 3aaaur. CTpouTh pellieHue 3a/1ad Ipyu MOCTOSSTHHOM OOpaIlieHun
K HarJISITHOCTH — PUCYHKAM U YEPTEkKAM.

O3HakOMUTENBHO JaTh TeMbl: «TeopeMbl M J0KA3aTeNbCTBO. AKCHUOMBIY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsaMoi», «MeToJ reoMeTpudecKux mect», «Meton yJIBOoeHus
MenuaHbl», « Teopema Daneca u TeopemMa 0 MPOMOPLUUOHAIBHBIX OTpe3Kax», «Llentp
Macc TpeyrojibHuKay, «l/3MeHeHHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «@PopMmynbl s paJdyCcOB BIUCAHHBIX U OMUCAHHBIX
OKPYKHOCTEM  NPABWIbHBIX  MHOIOYTOJBHHMKOB»,  «YPaBHEHHE  NIPSAMOW»,
«JIBmxxenue», «CBolicTBa ABMXKEHUS», «TeopemMa O MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPAaTE KACATEIbHOW.

CnenyeT yMEHBIIUTh KOJIMYECTBO YacOB Ha u3yuyeHUe TeM: «CHMMMETpHYHBIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBON cUMMeTpumn», «lLleHTpanbHas cCUMMETpUS,
«lTapamnensupiii mepenocy, «lloBopor», «IlpeobpazoBanne mnomodus. I[logobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha IMOCTPOEHUE C IMOMOULIBIO
UUPKYJIS W JIMHEHKW», «JlekapTOoBbl KOOpPAMHATHI HA IUIOCKOCTW», «Pemenune
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaCchl HCTIOJIB30BATh HA PEIICHUE 3a1a4 U TTIOBTOPEHHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOXHOCTH IS
oOyuaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM Da3BHUTHs CIIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YYeHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
JOCTYITHOM JIJi1 Y4Y€HUKOB Marepuaie. OCHOBHOE€ BHUMAaHHE CIIEIYET YIEIUTh
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paszenaMm, CBSI3aHHBIMH C IOBTOPEHHEM IPOMJIEHHOIO Marepuana, YBEIUYHTb
KOJIMYECTBO YIPAKHEHUW M 3aJaHUM, CBSA3aHHBIX C MPAKTUYECKOW NEATEIBHOCTHIO
00yyJarommxcs.

HeoOxoaumo niepecMOTpeTh COAEpKAHWE TEOPETUYECKOTrO MaTepuaia u
XapaKTEp €ro W3JI0KEHUs: TEOPETUYECKHM MaTepuall IPENoJHOCUTH B IIpolecce
pelIeHUs 3a7a4 M BBIIIOJIHEHMS 3aJaHUM HaIUIIHO-IIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3AlIOMHMHAHUS CIIOKHBIX (OPMYJI, PELIEHUS HECTaHAAPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM ciieryeT n3ydaTb B 03HAKOMHUTEIBHOM IUIAHE.

®denepanbHas MporpaMMa MPEJOCTABISET aBTOpY paboyeil mporpammsl
cB00OY B pacmpepeNieHul MaTepuaia mo 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHH Ha U3yYEHHUE TEM B TCUCHHE YUeOHOTO rojia CaMOCTOSATEIBHO OMPEeIIIeTCs
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN IPyNIIbl 00yUYarOIIHUXCS
¢ 3IIP u ux ocoObIX 00pa30BaTENbHbBIX MOTPEOHOCTEN.

IIpumepHble BuABI JesaTeqabHOCTH oOy4yaromuxcsas ¢ 3IIP, oOyciioBiieHHbIE
0co0bIMH  OOpa3oBaTeJbHBIMH  NOTPEOHOCTAMH M o0ecrneyHUBaloUIue
OCMBICJICHHOEC  OCBOCHHME  COAep:KaHUM  O0pa3oBaHUsl MO  IpPeaMeTy
«MaremaTuka»

Conepxanue BHIOB JesTenbHOCTH oOydaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HCMOIB3YEMBIX B
DAOIT OO0 obmwmx 7151 Bcex 00yqaronuxcsi BUAOB JI€ITEIbHOCTH CIENYEeT YCUIIUTh
BU/IbI JACSATEIBHOCTU CrIeIM(PUUHBIC SIS JAHHOW KaTEropuu JeTeil, 00ecreuynBaroIme
OCMBICJIICHHOE OCBOCHHME COJEpKaHHUS O0Opa3oBaHUS 1O NPEIMETYy: YCHIICHUE
MPEAMETHO-ITPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AlMEld CEHCOPHBIX CHCTEM;
4YepelOBaHUE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHBIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepHuaja ¢ OIOPOM Ha alrOPUTM; «IIOIIArOBOCTh» B U3YYEHHUH
Marepuana; HWCIOJb30BaHUWE JOIMOJHUTEIbHON BHU3YyaJdbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, OMOpPHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMpolecce M pe3yJsibTare
NEeSATEAbHOCTH; BBINIOJHEHUE CIELHANIBHBIX 33JlaHui, 00eCTIeUnBAIOLIUX KOPPEKIUIO
peryiasiuuu  y4eOHO-TIO3HABATENbHON JESATENbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3yJbTara.

denepanbHas TeMaTUYECKas U TEPMHHOJIOTMYECKas JEKCHKa COOTBETCTBYET
DAOII O0O0.

st oOydaromuxcess ¢ 3IIP cymiecTBeHHBIM SBISFOTCSL TIPUEMBI PadOTHI C
JIEKCUYECKUM MaTepralioM Mo mpenMery. [IpoBoauTcs crnenuanbHas paboTra To
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS Ha TIOJUCEHCOPHOW OCHOBE, 00s3aTelbHa
BU3yallbHAS TOAJICPKKA, AITOPUTMBI pabOTHI C ONPEIeICHUEM, OTIOPHBIC CXEMbI JJIs
aKTyanu3aluuyd TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepalbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus y4eOHBIM TpeaMer «MareMaTrkay
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BXOJHUT B TIPEAMETHYIO o001acTh «MartemaTnka u WHGOPMATHKA» U SBISCTCA
oOs3aTeNnbHBIM ISl u3ydeHus. B 5-9 knaccax y4eOHbI mpeameTr «MareMaTukay
TPaJAUIIMOHHO M3y4aeTcs B paMKax CIEeIyIoUuX y4eOHBbIX KypcoB: B 5-6 Kiaccax —
Kypca «Matematuka», B 7-9 kjaccax — KypcoB «AuredOpa» (BKIoYas 3JI€MEHTHI
CTaTUCTUKW M TEOpHHU BeposTHocTei) u «['eomerpusi». Hactosimieit mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHBINH Kypc «BeposTHOCTh U CTATUCTHKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTUKu (0a30BbIit
YpOBEHb) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 4acoB B HeJelo), B 6 kiacce — 170 gacoB (5 yacoB B HeJel0), B 7 Kilacce —
204 gaca (6 yacoB B HeJento), B 8 kinacce — 204 yaca (6 4acoB B HeJeq0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJEIIO).

Ili1anupyeMbie pe3yJbTaThl 0CBOCHUA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

W3ydyenne wmareMaTMKu Ha YpPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUs
HaIpaBJICHO Ha JOoCTkeHue oOydaromumucs ¢ 3[1P mM4HOCTHBIX, MeTanpeIMEeTHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl IO  MaTE€MaTUKE
XapaKTepU3yOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCUMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MAaT€MaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JIOCTUKEHUN B JIPYTUX HAyKaxX U
NPUKIAAHBIX cepax;

rPaKJAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOSI3aHHOCTEW TpaKJaHWHA U pealiv3allid ero
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3THMUHBIX
CTPYKTYp, SIBJICHUH, TMPOIEAYyp TPaKIaHCKOTO 0O0IIecTBa (HAampuMep, BBHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO JTHYCCKUX TIPoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWKEHHU HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIILHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAaHHE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEUICHWH MPAKTHUYECKHX 3ajad
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YE€CKOIro
oOpa3oBaHus Ha MPOTHKEHUU BCEW >KU3HU IS YCHEUIHOW MpodeccuoHanbHOU
NEATEIbHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHMM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM HWHAUBUIYAIHHON TPAacKTOPUH OOpa30BaHUS M JKMU3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/a4, pEUICHWH, paCCYXICHUIN, YMEHHIO BHJIETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 MO3HAHUSA:
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OpUEHTaUMEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKA, MPHUPOIBI U
oOmiecTBa, NOHMMAaHUEM MAaTeMaTHUYECKOM HayKd Kak c@epbl UeIOBEYECKON
JESITEIbHOCTH, 3TanoB €€ Pa3sBUTUS W 3HAYMMOCTU JUISL Pa3BUTHS IIMBUIM3ALMH,
OBJIQZICHUEM SI3bIKOM MAaTEMAaTUKU M MaTeMaTHYeCKON KyJabTypoll KaK CpeICTBOM
[O3HaHWSI MHpa, OBJIAJCHUEM NPOCTEHIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
JESITEIbHOCTH;

¢puznueckoe BocnutaHue, GoOpMHpPOBaHHE KYJbTYPbl 310POBbS M
3MOLMOHAJIBHOIO 0JIArOMOJTYYHs:

TOTOBHOCTBIO MPUMEHATH MaTEMaTHYECKUE 3HAHHUS B MHTEpPECAX CBOETO
370pOBbs,  BEACHHS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHTaHUE,
cOAaHCUPOBAHHBI PEXKUM  3aHATHM W OTABIXA, perymsipHas (Quandeckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBBIKA pEeQIIEKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OLIMOKY M TaKOTI'O K€ MpaBa APyroro 4eJIoBeKa;

IKOJI0THYeCKOe BOCIINTAHHUE:

OpUEHTAlMEe HAa MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN JJIs pelIeHUs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIEH Cpe/ibl, IUNIAHUPOBAHUS MOCTYNKOB U OLICHKH UX
BO3MOJKHBIX TOCHEACTBUNA MJII OKpYXKalolleld Cpeabl, OCO3HAHUEM III0OATBHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH X PElIeHUs;

ajanTauMs K M3MEHSIOIMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSX HEOINPEAETIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUTHCS y APYTUX JIOAEH, NpUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIE
3HAHWS, HABBIKU M KOMIIETCHIIMU U3 OTIBITA IPYTHX;

HEOOXOIMMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMynMpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpeOYIOIUNA KOHTPMEpP, KOPPEKTHUPOBAThH
IpUHUMAaeMble peUIeHus W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbIe Pe3yJIbTaThl:

B pe3ynbrare O0CBOEHMs MpOrpamMMbl IO MareMaThKe Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuatomerocss ¢ 3[IP  Oynyr cdopmMupoBaHbl
METaIpeIMETHbIE PE3YJIbTaThl, XapaKTEPU3YIOUIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU

MMO3HABATCILHBIMHA JICUCTBUSIMU, YHUBEPCATIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU J1I€MCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABaTeJIbHbBIMHU
JeliCTBUSIMU

yCTaHaBJINBATb IMPUYIMHHO-CJIICACTBCHHLIC CBA3U B X04¢€ YCBOCHUSA
MAaTCMAaTHYCCKOI'O MaTcpualia,
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BBISIBJISITH ACQPUIUT JAHHBIX, HEOOXOIWMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1a4u;

C IMOMOILBI0 YUYUTENd BbIOMpATh CIIOCOO pEIIeHHs MaTeMaTHYeCKOM 3aJauu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PELLICHUS);

OPUMEHATh M NPeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B XOJE pELICHUS
MaTEMaTUYECKUX 3a]1a4;

YCTaHaBJIMBATh HCKOMOE U TAHHOE IIPU PELICHUU MAaTEMaTUYECKOH 3a1a4H;

NOHMMAaTh M WHTEPIPETHPOBATh HMH(OOPMALIMIO PA3NUYHBIX BUIOB U (HOpM
IIPEJCTABIICHHUS;

WJUTFOCTPUPOBATH PellaeMble 3a1a4 rpa)uuECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHMMATh U UCIIOJIF30BaTh MaTEMaTHUECKHUE CPEICTBA HATTIATHOCTHU (TpaduKu,
auarpaMMbl, TaOMUIBI, CXEMbl W Jp.) Uil WUIIOCTPAlMM, WHTEPIPETALNH,
apryMEHTaluU.

OBiageHne  yHHBEPCAJbHBIMH  yY4eOHbIMH  KOMMYHUKATHBHBIMH
NEeHCTBUSAMM:

OpPraHM30BbIBATh yYE€OHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUMUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a1a4;

B3aMMOJEHCTBOBATh U HaXOJUTh OOIIME CTIOCOOBI paboThl; padoTaTh B rPyIIIE:
HaxXOAUTh OOllee pelleHre W pa3peliaTb KOH(IMKTBI Ha OCHOBE COTIJIacOBaHUs
no3uIMi W yuyéTa  HMHTEpPEcOB;  ciaywmaTb  napTtHépa;  (HOpMyIupoBaTh,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3pE€HUs M pa3peliaTh KOHQIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3MIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOI0 IO3HMIMI0O W KOOPJIWHHMPOBATH €€ € NO3ULMAMU
napTHEPOB B COTPYAHHYECTBE MpPHU BHIPAOOTKE OOIIEro pemieHus B COBMECTHOU
NEeATEIIbHOCTH;

BBIMIOJIHATh CBOIO 4YacTh pabOThI, JOCTUraThb KAauyeCTBEHHOrO pe3yJjibTaTa U
KOOPAUHUPOBATH CBOU JIEUCTBUA C IPYTUMH WICHAMU KOMAaH/IbI;

OLIEHMBATh KaYECTBO CBOETO BKJIa/a B OOIIUI MPOIYKT.

OByaseHne YHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIssTHBHBIMH ACHCTBUAMMU:

CTaBUTH 1I€JIM, BBIOMPATh U CO3JaBaTh AJTOPUTMBI IS PEIICHUS Y4eOHBIX
MaTeMaTUYECKHUX MPoOiIeMm;

IJJAHUPOBATh M OCYLIECTBIIATH JIESITENBHOCTh, HAMPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKkTepa.

dbopMynaupoBaTh W yAEpKUMBATh Yy4eOHYHO 3a7ady, COCTaBISATh IUIAH M
MOCJIEI0BAaTEIILHOCTD JICUCTBUM;

OCYUIECTBJISATh KOHTPOJb IO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBIL;

KOHTPOJIUPOBAaTh TPOIECC W  pe3yJbTaT ydeOHOHW  MaTeMaTH4YEeCKOM
NEeATEIIbHOCTH;

aJIeKBaTHO OIICHUBATh MPABUIBHOCTb WM OIIMOOYHOCTH  BBITIOJHEHUS
yueOHOW 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh UM COOCTBEHHBIE BO3MOXKHOCTU €€
peleHns;
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ClIMYaTh CIMOCOO JNEHCTBUS U €ro pe3ylibTaT C 3aJaHHBIM ATAJOHOM C LIEIBIO
OoOHapyKEeHMsI OTKJIOHEHUH U OTJIIMYUI OT 3TAJIOHA.

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEUICHUH YUEOHOMH
3a/1auu;

NOHMMATh MPUYMHBI, 10 KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ysbTar
JESITEIbHOCTH, OINPENEIATh MMO3UTHUBHBIE W3MEHEHMsI W HalpaBJeHUs, TpeOyrolue
najabHenIel padoThl;

PEryIUpPOBATH CIIOCOO BHIPAXKEHHS SMOLIUN.

[IpenmeTHblE  pe3yJabTaTbl  OCBOEHHMS  MpPOrpaMMbl IO  MaTeMaTHKE
MIPEICTABIIEHBI MO rofaM OO0y4YeHUs B paMKax OTIEIbHBIX Y4EOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus»,
«BepoATHOCTD U CTaTUCTHKA.
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OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KITACCBHI

Hean n3yvyenus yueOHOro Kypca

[TpuoputeTHBIMH LIETIMU O0yUEHHUSI MaTeMaTHUKe B 5—6 Kaccax sSBISIOTCS:

" MpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBarouX MPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHuUs O0yJarOIINXCS;

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEN OOYyYAIOIIMXCS C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEMATUKHU U OKPYKAOIIEr0 MUPA;

* (popmupoBaHue (QYHKIMOHAJIBHON MareMaTMyecKO TIpaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTreMaTHUYE€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IMPAKTUKO-OPUEHTUPOBAHHBIX
3a/lay, HUHTEPIPETHUPOBATh IOJYYECHHBIE PE3yIbTaThl M OLIEHWBaTh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MaTeMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas 1 TeOMETpUYECKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKkKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTaTUCTHKHU.

Nzydenue apudmernyeckoro mMarepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATYypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaJlbHOM 1IKoJie. IIpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIIMM NpuéMaM MPUKHUIKH U OLUEHKU Pe3ybTaTOB
BBIYMCIICHUH. M3ydeHue HaTypalbHBIX YHCEN NPOJOJDKaeTcs B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MNOHATHSIMHU TEOPUU JECTUMOCTH.

Jpyroii KpynHselil OJ0K B COAEpKaHUM apu(PMETUUECKOU JTUHUU — 3TO JIPOOHU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMM APOOEil, KOrja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UaesIMU, TOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPoOeH, YTO 1EIecO00pa3HO
C TOYKU 3pEHUs JIOTMKU U3JI0KEHHsI YUCIOBOW JIMHUM, KOTJa MpaBujia JEUCTBHUM C
JAECATUUYHBIMU JAPOOSIMH MOKHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHUS JIEHUCTBUIM ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAaHUSA OOYYarolMMHCS MPUKIATHOTO
MIPUMEHEHUST HOBOW 3aIMCH NIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPHU MPAKTUYECKOM
ucrnonb3oBanuu. K 6 kimaccy oTHeC€H BTOpOM d3Tam B HM3y4YCHUHM ApoOeH, Te
MPOUCXOIUT COBEPIICHCTBOBAHHE HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHUs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAaHUE  TEXHUKU
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BBIUHCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPKAIINX U OOBIKHOBEHHBIE, U
JECSITUUHBIE JpOOHU, YCTAaHOBJIEHHE CBS3€H MEXIYy HUMH, PacCMOTPEHHUE NMPUEMOB
pelieHus 3aa4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

Oco0eHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HaqyaJle U3y4eHHs: TeMbl «lloJ0KHUTENbHBIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noareMa «llenble 4ncma», B pamMkax KOTOPOM 3HAKOMCTBO C OTpPULATEIBHBIMU
YUCIaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIIAMH
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUMXCS NPAKTHYECKM CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETHIECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYUTCS, a Oyjaer
IPOJOHKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIIECAYIOIIMM MPOXOJOM BCEX
NPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHHe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHue BO BPEMEHHM CIOCOOCTBYET MPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM peleHUI0 TEKCTOBBIX 3a/ad B 5—O6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue npuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJIOB: 33Jaud Ha [BWKEHHWE, HA YacTH, Ha TOKYINKH, Ha paboTy W
ITPOM3BOJIUTENIBHOCTh, HAa MPOLEHTHI, Ha OTHOLIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C NpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MH(pOpMalLMel, mpencTaBieHHol B ¢opme TadIuIl
WJIY JUArpaMM.

B ®epepanbHoit pabodeidt mporpamMme MPEeAyCMOTPEeHO (HOpMUpPOBAHHE
MPOMNEAEBTUUECKUX aJIreOpandecKux mpeacTaBieHnii. bykBa kak CHUMBOJI HEKOTOPOTO
yucjaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3yeTCS MPEXKIEe BCEro Js 3amucH OOLIMX
YTBEPXKACHUM W TOpeniokeHui, ¢opmyn, B YacTHOCTHM JJisi  BBIUKCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS) YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIICHA HArJIAIHAs T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaXeHusi, H300pa3UTENIbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYECHHUH
F€OMETPUHU, KOTOPBIM OCYIIECTBISIETCS HA HAMISAHO-IPAKTUYECKOM  YPOBHE,
OMMpaeTcsd Ha HarSIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyuaroiyecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIMe cBoicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMETPUN 3HAHHUS, MOJyuYeHHbIE 00Yy4alOIUMUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSOTCS.
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MecTo yueOHOro Kypca B yueOHOM IJIaHe

CorynacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcss WMHTErPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIA BKIIOYAeT apU(PMETHUECKUd MaTepuanl u
HATrJIAAHYI0O TEOMETPHUIO, a TaKXkKe MPONEIEeBTUYCCKUE CBEACHHUS W3 aireOpsl,
AJIEMEHTHI JIOTUKH U Hayaja ONMCaTeIbHON CTATUCTUKH.

VY4eOHbI T1aH Ha U3y4YeHHE MaTEMaTHKHU B 5—06 Kjlaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE Ka)KJOro roja o0yuyeHus, Bcero He MeHee 340
y4eOHBIX YacOB.

COJEP)XAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KUIACC

HarypajbHble 4ncia 1 HYJIb

Hartypansnoe uwncno. Psg narypanbnbix uucen. Yucno 0. UzoOpaxenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lo3unmonHass cucremMa cyucieHus. *PumMckas HyMmepauus Kak IIpuMep
HETIO3HIMOHHOMN CHCTEeMbI curcIeHns* . JleCATHIHAS CHCTeMa CUHCIICHHSI.

CpaBHEHME HATYpPAJIbHBIX YHCEJ, CPABHCHUE HATYPAJbHBIX YHCENI C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HUE HATypaTbHbBIX YUCEN.

Clio’)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS NPHU CIOKEHUU. Brruntanue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €JIMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrionenTsl  nmeiicTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupmeTrdeckoro jaehcTBus. llepemecTuTenbHOE MW coYeTaTEIbHOE CBONCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXXEHHUS, *paclpelesIuTeIbHOE CBONCTBO (3aKOH)
YMHOXEHHUS*.

Hcnonp3oBanue OykB 1j1si 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3allHCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

*JlenmTenn W KpaTHbIE 4ucia™, pa3nokeHue Ha MHoxutenu. I[IpocTteie u
coctaBHble ynchna. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%*. Jlenenue ¢ octaTKoM.

CreneHb C HaTypajgbHbBIM TIOKA3aTeJeM. 3alkCh YHUCIA B BHUAE CYMMBI
pPa3psIHBIX CIAraeMbiX.

UucnoBoe BbIpakeHHE. BplunciaeHHe 3HAYEHUM YUCIIOBBIX BBIPAXKCHUM;
NOPSIAOK  BBINNOJHEHUS ~ JAcUCTBUM.  Mcmonb30BaHME  NMpPU  BBIYMCIICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKEHHUS,
*pacnpeaenuTEeTbHOTO CBOMCTBA YMHOKEHUS *.

Jpodu

[IpencraBienre o Japobw Kak crmocoOe 3alMcH  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MPE/ICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE

1
3aech u ganee * *0003HAYEHBI TEMbI, U3YYEHHE KOTOPBIX TPOBOJIUTCS B O3HAKOMHUTEIbHOM Iiane. [legaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMoro MaTepuaa.
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[EJIOM YacTH 4Yuciia U3 HenmpaBWIbHOW apoOu. M3o0paxenue npoOelt Toukamu Ha
qucaoBoi npsmMoit. OcHOBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue
IpoOu K HOBOMY 3HameHaTento *. CpaBHEHUE APOOEi.

CrnoxxeHre M BblYUTaHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
oOpaTHbie podu. *HaxoxkneHne 4acTu 1eJI0r0 U LEJI0ro MO €ro 4YacTu *.

Hecarnunas 3anuch apoOeit. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX ApOOeH TOUKaMU Ha YUCIIOBOM MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHYHBIMU npoOsmu. *OkpyriaeHue
JECATUIHBIX IPOOei™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3adauy  apudMeTHYecKuM crmocoOoMm. *Perienue
JIOTUYECKHUX 3a7ad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BapHUaHTOB ™.
Hcnonb3oBanue mpu penieHuu 3aad TaOIuI] U CXEM.

Pemiennie 3amay, cojaepiKalllUX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIUYHHBI:
CKOpPOCTb, BpEMsI, pACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTb. EUHHULIBI U3MEPEHUS:
Macchbl, 00bEMA, 1IEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXIAY €IUHUIIAMU
MU3MEPEHUS KaXI0W BEITUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha POOH.

[IpencraBienue TaHHBIX B BUIE€ TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpusi

Harnsiguele npenctaBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIW, TYIION U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METpUYECKHE €AWHMIILI JUIMHBI. JJInHA JTOMaHOU, NEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne 1 mOCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o (Qurypax Ha IDIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE UTYP *.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Iloctpoenue
KOoH(urypanuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KIIETYATOU
Oymare*. Mconp30BaHKe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucjie (Quryp, m300pak€HHBIX Ha KieT4aTod Oymare.
Enuaunier nsmepenus mionaau.

*HarysinHple IpeICTaBICHUS O IPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
rnapajuiesernuIie], KyO, MHOT'OTPaHHUKH. N3obpaxkenue MPOCTENIINX
MHOTOTpaHHMKOB. Pa3BépTtkn kyba wu mnapawienenunena. Co3maHue MoAeIeH
MHOTOIPAHHUKOB (M3 OyMaru, IpOBOJIOKH, TJIACTUIIMHA U JIp.)*.

*OO0bEM TPSAMOYTOJIBLHOTO TMapajienenumnena, kyoda. EnuHuiel u3MepeHus
o0BéMa*.

6 KJIACC

HarypaabHblie yucia
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Apudmernueckre IEWCTBHS ¢ MHOTO3HAYHBIMH HATypPabHBIMU YHCIIAMHU.
YucrioBble BBIpAKEHUS, MOPSIIOK IEUCTBUM, UCIIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
IPU BBIUYHUCICHUSX IEPEMECTUTEIBHOIO M COYETATENIBHOTO CBOMCTB CJOKEHHUS H
YMHOXKEHUS,  *pacnpeleluTeNIbHOTO  CBOMCTBA  yMHOXEHUs.*  OKpyrjieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHble 4yuciia; *HAauOOIBIINN OOUIUI AENUTENh U HauMEHbIIEe
oO1ee kpaTHoe. [lenruMocTh CyMMBI U pou3BeieHus *. Jlenenne ¢ OCTaTKOM.

Jpoon

OObIKHOBEHHas1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE JIpOOEid.
CpaBHenue u ymopsgounBaHue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
LEJ0oro M ULEeJoro mo ero 4vacth. JIpoOHOoe 4Yucao Kak pe3ynbTar JeleHUS.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM M BO3MOXKHOCTH
MPEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE AecATUYHOW. [lecsaTnuHbie npolu u
MeTpUYecKas cucrema mep. ApudmeTrndeckue ACHCTBUS U YKCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCATUYHBIMU JPOOSMHU.

OtHomenue. /[leneHne B JaHHOM OTHoOIIeHHMU. *Macmrad*, mnpornopuus.
[IpuMeHeHre MpOonopLH NpH PELICHUH 331a4.

[Tonarue npoueHTa. Berancienue npoeHTa OT BEIUYUHBI U BEJTUYUHBI TIO €€
MPOIIEHTY. BhIpa’keHrne MNPOLIEHTOB JCCATUYHBIMU Ipo0siMu. Perenue 3amady Ha
MPOLEHTHI. BhIpaxkeHNE OTHOILIEHUS BEJIMYMH B MPOLIEHTAX.

ITos0:kMTENBHBIE H OTPUIATEIbHbIE YHCJIA

[TonoxurenbHple W OTpUIATENIbHBIE uYKcia. llenbie yucna. *Monpyns uducna,
reoMeTpuyecKkas MHTeprnperauus Moayas uucina*. HM3oOpaxeHue dyucen Ha
KOOPAMHATHOM MPSAMOU. *YHCIIOBBIE TPOMEKYTKH *.

CpaBHeHue umcell. ApuUPMETHUYECKHE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTpUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJibHasi cucTeMa KOOPAMHAT Ha IJIOCKOCTH. KoopauHAThl TOYKH Ha
IocKocTH, adciucca u opauHara. [loctpoenue Touek U Guryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[Tpumenenue OyKB JJisl 3aITUCU MaTEMATUUECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeHcTBU. *ByKBEeHHBIE BBIPDOKEHHUS M UHCIOBBIC
MOACTAHOBKU.* ByKBEHHbBIE PABEHCTBA, HAXO0XKJAEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyibl; (popMyIIbI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBajapara, *00béma
napasuiesienunesa u kyoa*.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adady  apuMETUYECKUM crocodboM. *Pemenue
JOTHYeCcKUX 3a1ad. Pemenne 3a1au nepedOpoM BCceX BO3MOKHBIX BApUAHTOB. *

Pemienne 3amau, conaepkKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EauHUIEI M3MEpeHHs: MacChl, CTOMMOCTH; PACCTOSIHHSI,
BpeMeHH, CKOPOCTH. CBsI3b MEXAY €IMHUIIAMU U3MEPEHUS KaXKI0W BETUUNHBI.

Peuienne 3aiay, CB3aHHBIX C OTHOLIEHUEM, TPONOPIIMOHAITIBHOCTHIO BEIUYHH,
MPOIIEHTAMH; PellIEeHNEe OCHOBHBIX 3aJ71a4 Ha IPOOH U TPOIECHTHI.
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*OLeHKa 1 IPUKUIKA, OKPYTJIEHUE pe3ybTara .

*CocraBieHre OyKBEHHBIX BBIPAXKEHUM 10 YCIOBUIO 3a1a4M *.

[TpencraBieHne AaHHBIX C MOMOLIbI0 Tabnuu U auarpamm. CronOyarbie
JUarpaMMBbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX JHArpamMM.

Harasignas reomerpus

Harnsguele npencrtaBieHus o (¢urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY’KHOCTB, KPYT.

*B3auMHOE pacCIIOJIOKEHUE [BYX IMpPSAMBIX Ha IUJIOCKOCTH, IAPAJIJIEIbHBIE
IpsIMbIE, TIEPICHAUKYJSIPHBIE Npsmble ™. 3MepeHue paccTosHUNA: MEXAYy IBYMs
TOYKAMH, OT TOYKH 10 IPSIMOM; JUIMHA MAapUIPyTa Ha KBAJIPATHOM CETKE.

WN3mepeHne W TNOCTPOEHHE YIJOB C IOMOIIBIK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIbHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeThIpEXYTOIBHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. 1IpAMOYronbHUK, KBaapar: HUCIOJIb30BAaHUE CBOWCTB CTOPOH,
yrioB, nuaroHaneil. *M3o0pakeHue reoMeTpuueckux QUryp Ha HEJIMHOBAHHOU
Oymare ¢ HCHOJIb30BAaHUEM IUPKYJs, JIMHEHKH, YroJIbHHWKA, TpaHcropTupa®.
[TocTpoenus Ha kieTyaTol Oymare.

[lepumerp MHoOroyronbHuka. [loHsiTHe miowaan (QUIYpHl; E€IUHUIIBI
u3Mepenus miowmaau. [pubnmkénnoe nuaMepenue mwiouiaau Guryp, B TOM 4ucie Ha
KBaJpaTtHON ceTke.* IlpubmmxéHHoe H3MEpeHue JIMHBI OKPYXHOCTH, IUIOLIAAH
Kpyra*.

*CuMMeTpHs: LEHTpalbHasA, OCeBas W 3epKanbHas cumMmerpuu. lloctpoenune
CUMMETPUYHBIX PUTYD *.

*Harusinabie MIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
napauienenunen, KyO, mnpu3Ma, NUpaMHAa, KOHYC, LWJIMHIp, Map W cdepa.
N3o6paxenne mpocTpaHCTBEHHbIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB,
mWIMHApa U KoHyca. CoznaHue Mojenell MpocTpaHCTBEHHbIX (uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonarne oOBEMaA; eaUHUIIBI M3MEpeHUs 00bEMa. OO0BEM MPSAMOYTOJIBHOTO
napajienenumneaa, kyoa*.

IIJTAHWUPYEMBIE TTIPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenune ydyebHoro kypca «MartemaTuka» B 5—6 KjaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO 00OecreunBaTh JOCTIDKCHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbBIX
pEe3yJIbTATOB:

S KUIIACC

YucJa 1 BbIYUCIEHUS

OpueHTHpOBAaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpPaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH M
JNECATUYHBIMU JIPOOSIMHU.
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CpaBHUBaTh U YNOPAJOYMBATH HATypajbHbIE UHWCIA, CpPAaBHUBATh B
NPOCTEUIINX CITy4dasiX OOBIKHOBEHHBIE APOOH, TECITUYHBIE IPOOH.

CoOoTHOCHUTh  TOYKY Ha  KOOpAMHATHOM  (YMUCIOBOM)  mpsMO  C
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaThb HATypaJibHbIE 4YHCIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

BoinonHaTh  apudMeTHUecKue JEHCTBUS C HATYPAIbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BBIIONHATE MPOBEPKY, TPUKUAKY PEe3yIbTaTa BEIYUCICHUH.

OKpyrasTh HaTypaJbHbIE YNCTA.

Peurenne TekCcTOBBIX 32124

Pemarh TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM U C MOMOUIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOXKHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MTOMOIIIBIO).

Pemates 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOpPOCTb, BpEMs1, paCCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTb (ITPU HEOOXOIUMOCTH €
HCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIIH).

Hcnonb30oBaTh KpaTKUE 3alUCH, CXEMbI, TaOIUIIbI, 0003HAYCHUS MIPU PEUICHUU
3ajad.

[Tonp30BaThCs OCHOBHBIMU €JMHULIAMU U3MEPEHMS: LIEHbI, MAacChl; PaCCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHH €IUHUIBI BEIUYMHBI 4Yepe3 Jjpyrue (mpu
HEOOXOJIMMOCTH C OMOPOM Ha CIPABOYHYIO MH(DOPMAILIHIO).

W3Bnekats uH(OpMaIMIO, MNPEICTABICHHYI0 B Taljuile, Ha CTOJOYATOMN
auarpaMme, MHTEPIPETUPOBATH TMPEACTABICHHBIC TaHHBIC, HCIIOJIb30BATh JIaHHBIC
[IpH PEIICHUH 3a7ad.

Harasinnas reomerpust

[Tonmp30BaThCA TEOMETPUUYECKUMHU TOHATUSAMU: TOYKA, MpsSMasi, OTPE30K, JIyd,
yroJl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh npuUMeEpbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMELUX (Qopmy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, PU HEOOXOJUMOCTU IO BU3YaJIbHOM OIOpE,
CBSI3aHHYIO C yIJaMmH: BEpIlMHA, CTOPOHA; C MHOTOYIOJbHUKAMHU: YTOJI, BEpIIMHA,
CTOPOHA, IUaroHajb; C OKPYKHOCTBIO: paJNyC, TUaMeTp, UEHTP.

N300pakath W3y4YeHHBIE TeoOMeTpUuueckre (Urypsl Ha HEJIWHOBAHHON W
KJIETYaTOM Oymare ¢ IMOMOIIBIO IUPKYJIS U JIMHEHKH (TTOCTIE COBMECTHOTO aHAJN3a).

HaxoauTh IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TMOMOIIBIO
JMHEWKH, CTPOWTHh OTPE3KH 3aJaHHOW [JIMHBI; CTPOUTH OKPYXKHOCTH 3a/IaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHHUKA, KBaJpaTa JUIsl UX
MOCTPOCHUS, BEIUMCIICHHSI TIOMIAAN U IEPUMETpA.

Beruucnsate mepumeTp ©W IUIONIAAb KBajapaTa, NPsIMOYTOJIbHUKA, (QUTYP,
COCTABJICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM 4YHCIe (GUTYp, H300paKEHHBIX Ha
KJIeT4aTou Oymare.

[Tonbp30BaThCS OCHOBHBIMM METPUYECKUMU EIUHUIIAMU W3MEPEHUs JJINHBI,
TJIOIIA/N; BRIPAXATh OJTHU €IMHUIIBI BEJIMUMUHBI yepe3 Apyrue (Ipu HeoOXOAUMOCTH
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C OTIOPOI Ha CITPABOYHYIO0 HH(POPMAIIHIO).

Pacno3naBate  mapamienenunen, KyO, HCIOJNb30BaTh  TEPMHUHOJIOTHIO:
BEpIINHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHs Mapajuiesenumneaa, Kyoa.

Bbruucnare 06béM Kyba, mapajuiesienurena Mo 3aJaHHBIM H3MEpeHusM (cC
OIOpPOM Ha AJITOPUTM YYEOHBIX ACHCTBUII), MOJNB30BATHCS EAMHULIAMH W3MEPEHUs
o0BbéMa.

Pemate HecHOXHBIE 3alayd Ha HM3MEPEHHE T'€OMETPUYECKUX BEIUYUH B
MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOUMOCTHU C BU3YAIBHOM OTMOPOii).

6 KJIACC

Yuciaa v BIYMCICHUA

OpueHTupOBaTbCd B TNOHATUAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMHU C Pa3JIMYHBIMU BUAAMHU YHUCEN U CHOCOOAMU UX 3aIuCH,
MePEXOAUTH (€CIIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKMCH YKCTA K APYTOM.

CpaBHUBaTh M yHOPSAIOYHMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATh YHCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHATh apuMeTHdecKre IeMCTBHS C HaTypajabHBIMU U LEIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMHU JIPOOSAMH, MOJOKUTEIBHBIMU U OTPULATEIbHBIMA
YUCIIAMH.

BBIYUCIISITE 3HAUYEHNS YACIOBBIX BBIPAXKEHUH, BBIIIOJIHATD NPUKUIKY U OLICHKY
pe3ysibTaTa BBIYUCICHUMN; BBINOJIHATH NMPeoOpa30BaHMsI UYMCIIOBBIX BBIPAKEHUI Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTHh TOYKY Ha KOOPJAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YHCIIOM M U300paXkaTh YUCJIa TOYKaMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOJYJIb
qyuca.

COOTHOCUTH TOYKHM B IPSAMOYTOJBHOM CHCTEME KOOPAMHAT C KOOPAWMHATAMHU
ATOMN TOYKH.

OkpyrasiTh LENble 4YMClia U JIeCATHYHbIE ApoOH (1o o0pasily), HaXOAMTh
MPUOJIMKEHUS YUCEI.

YucioBbie 1 0yKBEHHbIE BHIPAKCHUSA

OpueHTHpOBaTbCSI B TMOHATUSAX M ONEPUPOBAThH HAa 0a30BOM YPOBHE
TEPMHHAMHM, CBSI3aHHBIMU C 3aIIMCBIO CTENEHU 4YHCIIA, HAXOIAUTh KBaJapaT U KyO
YHUCJIA, BBIYMCIISITH 3HAYEHUS IPOCTEUINMX YHCIOBBIX BBIPAKEHHM, COIAEPIKAIIUX
CTEIICHH.

[Tonp30BaThcs MpU3HAKAMHU JEIMMOCTH (IIpU HEOOXOJUMOCTU C ONOpPOM Ha
ITOPUTM IIPABUJIIA), PACKJIAbIBATh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIN.

*Tlonp30BaThCsl MAcIITAOOM *, COCTABIIATH TIPOIIOPITAN M OTHOIIIECHUSI.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIPDQKEHUM, HAXOAUTh 3HAYEHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISAA
HE0OXOJMMbIE TMOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM HA aNrOpUTM yueOHBIX
JNEHUCTBUN).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124
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PemaTe MHOTOIIArOBBIE TEKCTOBBIE 3adaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIN TIJIaH.

Pematp pOCTENIINE 3a/1a4u, CBSI3aHHBIC c OTHOILIEHUEM,
MPONOPLUHOHAIBHOCTBIO BEJIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TPOLEHTHI.

Pemlare 3amaun, copepkalve 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOpOCTb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJUTEIILHOCTh, BpeMs, 00bEMa pabOThI, HCMOIB3YS apu(PMETHUCCKHUE
JICUCTBHS,  OLEHKY, [MPHUKHUJKY; [OJIb30BaThCS  €IWHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIIMX BEJTUYUH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHHUS IO YCIOBHIO 3aJa4M MTOCJIE COBMECTHOTO
aHanm3a.

N3Bnekats uH(OpManMio, MPEJACTABICHHYIO B Ta0iuIax, Ha JIMHEHHOM,
CTOJIOYATOW WJIM KPYroBOM JuarpaMMax, WHTEPIPETHPOBATH MPE/ICTABIICHHBIC
JTaHHBIE; UCII0JI30BATh JAHHbBIC [IPU PELICHUH 3a/1a4.

[IpeacraBnsaTh nHDOpPMAIUIO C TTOMOIIBIO TAOJHII, JIMHEWHOW U CTOJIOYATON
Jarpamm.

Harasignas reomerpust

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YYEHHBIX TE€OMETPUUYECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (UTYp, NPUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300paxkath ¢ MOMOIIBIO ITUPKYJIS, JIMHEHKH, TPAHCTIOPTUPA Ha HETMHOBAHHOM
U KJIeTyaTol Oymare u3y4YeHHbIE IUIOCKHE TeoMeTpudyeckue QUrypsl u
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

NMeTh mipencTaBlieHHME O TEOMETPUYECKUX TMOHATHUSX: PaBEHCTBO (uryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxoaute BETMYMHBI YIIIOB U3MEPEHUEM C ITOMOILBI TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, I10JIb30BATHCA MPU PEUICHUM 33Ja4 TI'PaJTyCHOU MeEpou
YIJIOB; PaCIO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIION YTJIBL.

BpuncnsaTe IMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbBHUKA, ITOJIb30BaTHCS
€AVHUIAMHU U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS JINHBI Yepe3
Ipyrue.

Haxoaute, UCnoib3ysl 4ePTEKHBIE UHCTPYMEHTBI, PACCTOSAHUSA: MEXKIY IBYMs
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY MYTH HA KBAJIPATHOU CETKE.

Beruucnare  miomans  GUryp, COCTAaBJICHHBIX U3 IPSIMOYTOJIbHUKOB,
HCIIOJIB30BaTh pa30ueHue Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYPHI, TOCTPAUBAHUE
0 TPSIMOYTOJIbHUKA; TMOJb30BATHCA OCHOBHBIMU €IMHUILIAMU U3MEPEHUS ILIONIAIH;
BBIpaXKaTh OJHU €IMHUIIBI U3MEPEHUS IUIOMIaaAN uyepe3 aApyrue (Ipu HeoOX0AMMOCTH
C OMOPOM Ha CIPABOYHYIO HHPOPMALIHIO).

Pacrio3naBaTh Ha MOAENAX W W300pPAKEHUSIX TUPAMHUIY, KOHYC, IMJIMHID,
MCIIOJIH30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TPaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOW Oymare MpsSMOYTOJIbHBIN MapauieIeIueI.

Beraucisate 00b€M MpSIMOYTOJBHOTO TMapajuiesenumneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXaTh OAHHU €IWHUIIBI N3MEPEHUS
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00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).
Pemrate HECIOXHBIC 3ala4d HA HAXO0XKICHHE T'C€OMETPUYECKHUX BEJIHYUH B
MNPaKTUYCCKUX CUTYalusxX (pU HEOOXOIUMOCTH C BU3YAJIbHOM OMOPOi).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henun n3yyeHust yueOHOro Kypca

Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
obecrieuynMBaeT M3y4CHUE JPYTUX ITUCHUIUINH, KaK €CTECTBEHHOHAy4YHOTO, TaK M
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHWE HEOOXOAMMO TSI POJAODKCHHS 00pa30BaHUs
U B TOBCEJIHEBHOM W3HHU. Pa3zButre y 00yyaromuxcsi HaAyYHbIX MPEACTaBICHHUN O
IPOUCXOKICHUN
U CYIIHOCTH alireOpandecKux aOCTpaKIUii, CrocoOe OTPaKEHUS MaTeMaTHYeCKOU
HAyKOW SIBIIGHUW M TPOIECCOB B MPUPOJIE U OOIIECTBE, POJIU MATEMAaTHUYECKOIrO
MOJICJIUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOT'O MHPOBO33PEHUS U KAYECTB MBINLJICHUS, HEOOXOIUMBIX JJIsl aJlaliTallid B
COBpeMEHHOM IM(ppoBOM oOmIecTBe. M3ydueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunMBaeT  pa3BUTUE  yMEHUsS  HaONIOJaTh,  CpaBHHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHUE Kypca aireOpbl O0OECIEeYMBAET Pa3BUTHE JIOTHYECKOIO
MBIIUICHUSI OOYYaroOlIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxeHus, oO0OOIIeHHe W KOHKpPETH3allHMio, aOCTparupoBaHWE U aAHAJIOTHIO.
OOydenue anreOpe MpeanoyaracT 3HAYUTCIBHBIA O00BEM  CaMOCTOSITCIHHOM
NESATEIPHOCTH  OOYy4YaloIIMXCA, TIOITOMY CaMOCTOATENBHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTebHOCTHOTO TPUHIIUIA
o0yueHus.

B crpykrype mporpamMmbl ydeOHOTO Kypca «Anredpa» OCHOBHOM IIIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEpKaTeIbHO-METOInYecKue auHuu: «Yucna wu
BBIYUCIICHUS»; «AJre0pandeckue BbIpAXEHUs»; «YPaBHEHUS U HEPABEHCTBAY;
«OyHkuumw». Kaxxknas u3 3TUX COIEPKaTEIIbHO-METOIUYECCKUX JIMHUNA pa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, €CTECTBEHHBIM 00pa3oM MEperuieTasich U
B3aMMOJICUCTBYS C IPYTUMU €ro JUHUSAMH. B Xoje u3ydeHus Kypca o0ydarommumcs
MIPUXOJUTCS JIOTUUECKU pacCykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B TPOTPpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC pa3jieiibl MATEMATUUYECKOI0 00pa3oBaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOMIUMHKCS  OCHOB  YHHBEPCAJIBHOTO
MaTeMaTUYeCcKoro  si3blka. TakuMm  o0pa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxkanne JnuHUM «YuWcCia W BBIYHCICHUS CIYXKUT OCHOBOW JIS
TANbHEHIIIET0 M3yYeHHUsS MaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyUYarOIIHUXCS
JIOTUYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BaThCs aJITOPUTMaMH, a
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TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TMOBCEIHEBHON
KU3HU. PazBuTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBS3aHO C PALIMOHATIBHBIMU U
UppalMOHaIbHBIMU YHCIAMH, (POPMUPOBAHUEM IPEACTABICHUI O IEHCTBUTEIBHOM
qycie. 3aBEpIICHUE OCBOCHHs YHMCIIOBOM JIMHUM OTHECEHO K CTapuieMy 3BEHY
o01ero oOpa3oBaHusI.

ConepxaHue OBYX alreOpanyecKux JIMHUN — « AJIre0panyeckue BhIPaXKEHUS
U «YpaBHEHUST U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOIIMXCs
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTO JUIs pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuas TPYNIUPYETCs BOKPYT pallMOHANIbHBIX BhIpaKeHM. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATHKHU KaK A3bIKa JJIsl TOCTPOEHUSI MAaTEMaTHYECKUX
MOJEJIel, ONUCAHUs MPOIECCOB U SIBIIEHUW peadbHOro mMupa. B 3amaunm oOyuyeHus
anredpe BXOIAT TaKXKe JalbHEWIlee pa3BUTUE aAJTOPUTMUYECKOTO MBIIUICHHUS,
HE0OXOJUMOro, B YaCTHOCTH, Ui OCBOEHHUS Kypca HMH()OPMATHKH, W OBJIAJACHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (HOpM
BHOCUT CBOHM creuuuueckuil BKJIAJ B pa3BUTHE BOOOpPa)KEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JTMHUM HALEJICHO Ha IOJy4EeHHE
IIKOJIBHUKAMU 3HAaHUN 0 QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKOH MOJAETH Jis
OMUCAaHUsl U HUCCIIEJOBAHUS PAa3HO-0Opa3HBIX MPOLIECCOB U SIBJICHUHM B MPUPOAEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Yy OOy4YarOMIMXCA
YMEHUS UCIIOJIb30BATh PA3JIMYHbIC BBIPA3UTEIbHBIE CPEIACTBA SI3bIKA MATEMAaTUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOPMHUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALUN U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna u  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpAXKECHUS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIIMMN.

VY4eOHbIN MJaH Ha MU3y4yeHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEJI0 B TEUEHHE KaXKIOro roga oOydeHHs, BCETrO 3a TpU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEP)KXAHUE YUYEGEHOI'O KYPCA «AJIT'EBPA» (110 'OJAM OBYYEHUA)
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

JpoOu OOBIKHOBEHHbIE W JIECATUYHBIEC, MEPEXO0] OT OIHON (OPMBI 3amUCU
npobeit k gpyro. IloHsThe palMoHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
VIOpAJOYMBAHUE  PALMOHATIBHBIX  YHcel.  ApudMeruyeckue  JIEUCTBHUS  C
palMOHAJIBHBIMU 4YHCIaMHU. PerieHue 3amad U3 peajdbHOM NPaKTUKW HA 4YacTH, HA
TpoOH.
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Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: OIpeleleHne, Mpeodpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE ONPEIEIICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKch NPOLIEHTOB B BUAE ApoOU U IpoOH B BHUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33]1a4 Ha MPOLEHTBI, PEIICHNE 3a1a49 U3 pPeabHOU IPAKTHKY.

IIpumeHeHne NPU3HAKOB  JIEIUMMOCTH, pAa3JIOKCHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae I@psiMas U oOparHas
IIPONOPLIMOHAIBHOCTH.

AuredOpanyecKue BbIPpaKEeHU

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C INEpeMeHHOM. [lomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKIY BEIMYWHAMHU B BHJIE
dbopmynbl. Berancnenus no gpopmynam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUN, TOXKJAECCTBEHHO PAaBHbIE BBIPAXKECHUS,
npaBuja MpeoOpa3oBaHUSI CyMM U IPOU3BEACHUN, NpaBUiIa PACKPBITHS CKOOOK U
NPUBEICHUS ITOJIOOHBIX CIIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. ClO)KeHue, BbIYUTAHUE,
YMHOEHNE MHOTOWICHOB. POpMyIibl COKPAILIEHHOTO YMHOXKEHUA: KBaJAPaT CYMMBI U
KBazpaT pasHocTH. DopMmyiia pa3HOCTH KBajpaToB. PasiokeHue MHOTOYWICHOB Ha
MHOKUTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YypaBHEHUs, IMpaBuUjiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWMHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

*JIuHEeHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €TI0 rpa(bHK*Z. Cucrema nByx
JIMHEMHBIX YPAaBHEHUM C JBYMS IIEpEMEHHBIMHU. PellleHue CHUCTEM ypaBHEHUU
croco00M NoJCTaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBI0 CHUCTEM
YpPaBHECHUM.

DOyHKIUH

Koopannara Touku Ha npssMou. UucnoBbele npoMexyTku. PaccrosHue mexay
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca W OpAHHATa
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. [IpuMmepsl rpadukoB, 3aiaHHBIX (OpMyTaMu.
Urenue rpaMKoB peaibHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHkuni. JIunelinas pyHkuus,
e€ rpaduk. I'papuk dbynkmuum y = kx + b. *I'paduueckoe penieHue TUHEHHBIX
YPaBHEHHUH U CUCTEM JIMHEWHBIX YPABHEHUN *.

2
3nech u ganee * * 0003HAYEHBI TEMBI, U3Y4YCHHE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM Iiane. [legaror
CaMOCTOSTENILHO ONpeesisieT 00beM N3y4aeMoro MaTepHana.
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8 KUIIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopenb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecsTuaabie TPUOIMKEHUST UPPAITMOHANBHBIX unceln®. CBONCTBA apuUPMETHICCKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIYMCIICHUAM. * J[[eMICTBUTEIBHBIC YHCa ¥,

CremneHb ¢ LEbIM MMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCTA.

Asre0panyecKue BbIPpaKeHUs

KBazpaTHbIi TpEXUIIEH; PA3JIOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpaudeckux  JApoOei.
PanronanbHbie BBIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagparnoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEHUI, CBOISIIMXCS K JIMHEMHBIM U KBajapaTHbeIM. [Ipocreiiime
JPOOHO-paIMOHANILHBIC YPaBHEHHUS.

*"'padmyeckas MHTEpIPETAUSl YPABHEHUHN C JIByMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpPAaBHEHHWW C JBYyMs MNepeMeHHbIMU®. IIpuMepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooMm.

UucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTteMbl TMHERHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIACTh ONpEAEICHNUS U MHOXKECTBO 3HAYCHUIN (PYHKITUH.
CriocoObl 3a1anus QyHKITUH.

I'padux ¢dynkuuu. Ytenue cBoricTB PyHkiuu mno e€ rpaduxy. [Ipumeps
rpad@uKoB QYHKIIHMA, OTPAKAIOIIUX PEeATbHBIE TTPOLIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TPSIMYIO U OOpaTHYI MPOMOPIMOHATILHBIC

2 3 k
3aBUCHMOCTH, uX rpadukn. ODyHKIEH y = x°, y = X, y = /x, y= -

*I'paduueckoe perieHre ypaBHEHUN U CUCTEM YPAaBHEHUIT*.

9 KUIIACC

Yuciia ¥ BBIYUCTICHUSA

PaunonanbpHble yucia, *MppalMoHajIbHbIE YMCIIA, KOHEUHbIE U OECKOHEUHbIE
AecsATUYHbIE IpoOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO 0IHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSAMOU.

CpaBHeHMEe  JACMCTBUTENBHBIX  4YHCEN, apudmeruyeckue JeHCTBUS €
JNIEUCTBUTECIILHBIMU YHCIaMU *,

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHUpa, JUIMTEIBHOCTH IPOLIECCOB B
OKpY>KarolleM MUpe.
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[TpubnmxkE€HHOEe 3HAYEHHE BEJIWYMHBI, TOYHOCTh MpuoOImkeHus. OkpyrieHue
yucen. [Ipuknaka v oueHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnerinoe ypaBHeHUE. Pellienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOISIIMXCS K KBaApaTHBIM.
bukBagpaTtHoe ypaBHeHue. *[Ipumepnl pelmieHuss ypaBHEHHM TPEThEW U YETBEPTOU
CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIM *.

Pemmenne npoOHO-palinOHATBHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIOM.

VYpaBHeHHE C JBYyMs NEepeMEHHBIMU M ero rpaduk. Pemenue cucrem AByX
JMHEWHBIX YPAaBHEHUM C ABYMs IIEpEMEHHBIMU. PellleHne cucTem IBYX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOWl creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a7jau alredpandeckum crocooom.

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

PemieHrne JIMHEHMHBIX HEPABEHCTB C OJHOM NlepeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['paduueckass wuHTEeprpeTands HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUMHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoopaWHATHI
BEPUIMHBI 11apadO0JIbl, 0Cb CAMMETPHH MTApa0OJIbI.

['pacduxu (GyHKLIHIA: y = kx, y = kx + b, y = x°,
y =x,y = EI/II/IX CBOICTBA.

YucoBblie MOCJI€A0BATEILHOCTH U IPOTPEeCCUM

[loHATHE 4YHMCTIOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE€ MOCJIEeI0BaTEIbHOCTH
peKyppeHTHO# dhopmyIoii u HopmyIoit n-ro uieHa.

Apudmernueckas u reomeTpuueckas mnporpeccuu. dopmynbsl n-ro dieHa
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI TIEPBBIX 71 YICHOB.

*N300paxkeHne UIECHOB apU(PMETHYECKONM M TEOMETPUUYECKOW MPOrPEeCcCHit
TOYKAMU HAa KOOPJAWHATHOW TUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIIMAIBHBIA POCT.
CI10HBIE TPOLIEHTHI *.

IIJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecIleurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

YucJia 1 BLIYUCJICHUA
BreinmonHaTh, couerass yCTHbIE W THMChbMEHHBIE MPUEMBI, apudmeTnyecKkue
JNEUCTBUS C PAlMOHAJIBHBIMUA YUCIIAMMU.
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HaxoauTh 3HaYeHWs YHUCIOBBIX BBIPRKEHUN; MPUMEHSATH pa3sHOOOpa3HbIe
CHOCOOBI M TNMPUEMBI BBIYMCIICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEpIKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexonuTh OT OJHOM (OPMBI 3alUCH 4YUCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO IpoOb). CpaBHHMBATh U
YIOPSA0YNBATh PALMOHAIBHBIC YUCIIA.

OKpyrasTh YKCIIa.

BBINONHATS IPUKHUAKY ¥ OLEHKY PE3yJbTaTa BBIYMCICHUM, OLUEHKY 3HAYCHHUM
YU CJIOBBIX BBIPAKCHUM.

BBITTONHATE JEHCTBHS €O CTENEHAMH C HaTypaldbHBIMHM ITOKa3aTessIMH (C
OTIOPOM Ha CIPABOYHYIO HH(GOPMAIIUIO).

[IprMeHATh NMPU3HAKKU JEIUMOCTH, PA3J0KEHUE HA MHOKHUTEIIN HATYPAJIbHBIX
qucel.

Pemate mpocrenime MNpakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBS3aHHBIE C
OTHOLICHUEM  BEIWYMH,  [PONOPLUOHAIBHOCTBIO  BEIMYMH,  IIPOLICHTAMY,
MHTEPIPETUPOBATh PE3YJIBTATHl PELICHU 3a7a4 ¢ YYETOM OTPaHUYEHUMN, CBI3aHHBIX
CO CBOIMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpueHTUpOBaTbCd B TNOHATUAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anreOpanyecKko TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoInonHAITh MpeoOpa3oBaHus UEJIOr0 BhIPAXKEHUSI B MHOTOYJIEH MPUBEACHUEM
MOJ00HBIX ClaraeMbiX, pACKPhITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, TPUMEHATH (POpPMyIIbl KBaJpaTa CyMMbl U KBajJpaTa pa3HOCTHU (C OMOpo
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYIEHOB HAa MHOXUTEIM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIaraeMbiX, MPUMEHEHHsI
(bopMyJ COKpaIIEHHOIO YMHOKEHHSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
peoOpa3oBaHusl BEIpAKEHUH (C OMOPOI Ha CITPaBOYHYIO HH(POpPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate jMHEHHBIE ypaBHEHMs C OJHOW MEPEMEHHOM, INPUMEHsSS IIpaBuia
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsATh, sSBIseTCS U
YUCJIO KOPHEM YPaBHEHHS.

HmeTs mpencraBieHHe O rpapUuecKHMX METOAax MpH PELICHUH JMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[Tonbupate mnpuMepsl Map YMCEN, SBISIOUUXCA pPELICHHUEM JMHEHHOro
YPaBHEHMS C ABYMs IIEPEMEHHBIMU.

CTpouTh B KOOPIAUHATHON TIOCKOCTU TpaduK JTUHEWHOTO YPaBHEHHUS C JBYMS
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MePEMEHHBIMU; TIOJIB3YSCh TPAaUKOM, TPUBOIUTH PUMEPHI PEIICHUS YPABHECHHSI.

PemaTte cucteMbl ABYX JMHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH, B TOM
gucye rpapuyecku (¢ omopoi Ha aJiTOPUTM YUEOHBIX JICUCTBUM).

CocraBnsaTh (1MOCi€ COBMECTHOTO aHalM3a) M pellaTh JUHEHHOE ypaBHEHHE
WIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO YCJIOBHUIO 3aJlayd, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3yibTar.

Koopaunarel u rpadpuxku. @yHKIUN

N300pakaTh HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alHCHIBaTh YMCIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM sI3bIKe.

OTmeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpPJIWHATaM;
CTPOUTH rpaduku TMHEHHBIX GyHKIHH. CTpouts rpaduk GpyHkmun y = kx + b.

OnuceiBaTh C TMOMOIIBI0 (YHKIUHA WM3BECTHBIE 3aBHCHMOCTH MEXIY
BENIMYMHAMU ([0 QJITOPUTMY YUYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOJUTEIBLHOCTb, BpEMsl, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIUU 110 3HAUCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a HHGOpPMAIINH;
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMALIHNIO U3 TpadUKOB PEANbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yuciia ¥ BbIYHCICHUSA

Hcnonp30BaTh Ha4yaJbHBIE IIPEACTABICHHUS O MHOMKECTBE JEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHHUS, OKPYIVIEHHUS M BBIYUCIICHUN; M300pa’kaTh JCHCTBUTENbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOW MPSAMOU.

[IpumMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJb3Yysl MPU HEOOXOAMMOCTU KaJbKYJISTOP; BBINOJIHSTH
npocTelime mnpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAUIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MajbIX YHMCEN C MOMOUIBIO AECATUYHBIX
npoOeii u creneHelt yucna 10.

AJredpanyeckue BbIpaKeHUs

[IpyuMeHATE NOHATHME CTENEHW C  LEJIbIM  II0Ka3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKAIUX CTENEHW C IeJbIM ToKa3aTeneM (C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIIH).

BBINONMHATE HECIIOKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PALMOHAIBHBIX
BBIPAKCHUI HAa OCHOBE TMpaBWJI JCUCTBHUI HaJl MHOTOWICHAMH U aJreOpandecKuMHU
JTPOOSIMHU.

PackiianpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensTh npeoOpa3oBaHUs BHIPAKEHUM I pEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C UCIOIb30BAHUEM CIPABOYHOMN
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uH(OpMAIMK) W palMOHATLHBIC YPAaBHEHMsSI, CBOISIINECS K HUM, CHCTEMBI JBYX
YPaBHEHH C IBYMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE KCCIECIOBAHNS YPAaBHEHUW M CUCTEM YpDaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM TpaduuecKuX NnpeacTaBicHui (yCTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WJIM CHCTEMa YPaBHEHUN pEIICHHs], €CIM UMEET, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUCOHBIX JICHCTBUM.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3aauu K e€ anredpandeckoit
MOJIEIM C T[OMONIBIO COCTABJIICHUS YPABHEHHS WM CHUCTEMbl YPAaBHEHHI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3yJIbTAT.

[IpuMeEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHW; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduueCcKyIo
WJUTIOCTPALMI0 MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIBHBIC TOHATUS U S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAUYC€HHE (PYHKIMU TIO0
3HAUYECHUIO apTyMEHTA; ONpPEACISITh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Crtpouthb rpaduku 3IeMEeHTapHbIX PYHKIUNA BUOA , y = Ay=x,y =+x ,

k o o .
y= =; OIHKChIBaTb CBOMCTBa YHUCIOBOM (yHKUMH 10 €€ rpaduky (mpu
X

HEOOXOMMOCTH C HAIIPABJISIOIIEH TOMOLIBIO).
9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCTIA.

BoimonssTh apudmeTrnueckue 1eUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, codYeTast
YCTHBIE W NHUCBMEHHBIE IMPUEMBI, BBIIOJIHATh BBIYMCICHUS C WPPALUOHAIBHBIMU
YU CIIAMH.

Haxoaute 3HaueHHs CTENEHEN C LEIbIMU MOKA3aTEIsIMU U KOPHEH; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUMN.

OKpyIJisITh  NEMCTBUTENBHBIE YHWCJIA, BBINOJHAThE NPUKHAIKY PE3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE U KBaIpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpocTere JpoOHO-pallMOHAIbHBIE YPABHEHMUSL.

Pemate mnpocreniine CHUCTEMBI JABYX JIMHEHHBIX YPaBHEHHM C JBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpAaBHEHHE HE
SABJISIETCA JIMHEUHBIM (I10 BU3yaJIbHOU O1ope).

Pemartes mpocTeiiime TEKCTOBBIC 3a/ayd  aJIreOpandeckuM CIocoooM ¢
MIOMOIIBI0 COCTABJIEHUS] YPAaBHEHHUS WM CHUCTEMBbI JBYX YPAaBHEHHU C JABYyMs
IIEPEMEHHBIMM.

[IpoBOAUTE IpPOCTEHIINE HCCIIEIOBAHNS YPAaBHEHWW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHHEM TpaduuecKux npejacTaBiceHui (yCTaHaBIUBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHelHbIE HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTBA; H300pa)kaTh
pElIEHNE HEPAaBEHCTB Ha YHWCIOBOM MPSIMOM, 3alMCHIBATH PELIEHHWE C TMOMOILIBIO
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CUMBOJIOB.

Pemate cucTeMsl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO; N300pa)kaTh PEILICHUE CUCTEMbl HEPABEHCTB HA YHCJIOBOU
IPSIMOM, 3aIIMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN Pa3IUYHbIX 3aa4.

DOyHKUMHA

Pacno3HaBaTh (yHKUMHM H3y4yeHHBIX BHUJOB. lloka3piBaTh CXEMAaTUYECKU
pacmojoXeHue Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB GyHKIUN Buaa: y = kx,

2 3 k o
y=kx+b,,y=ax" + bx +c, y=x",y = i/x, Yy = — B 3aBUCUMOCTH OT 3HAYCHUH
X

K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crtpouts U u300pakaTh CXEMaTHYECKH TpaduKU KBaIpPaTUYHBIX (DYHKIIUH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3HaBaTh KBaJpaTHUHYI (DYHKLIHIO MO QopMmysie, IPUBOAUTH IMPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble MOCI€I0BATEILHOCTH H IPOrPecCUm

Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO TPOIPECCUU TPU Pa3HBIX
croco0ax 3a7aHusl.

BbINONHATE  BBIYMCICHUS €  HCIOJB30BAaHHEM (GOpMYyJd n-TO  4iEHa
apu(PpMETUYECKO M TE€OMETPUYECKON IMPOTrPEeccCUid, CyMMBI IMEPBBIX 7 WIECHOB (C
OTIOpOM Ha CIPaBOYHYIO0 UHGOPMAIIHUIO).

Pemarp 3amaum, CBSI3aHHBIE C YWCJIOBBIMHU IOCJIEIOBATEILHOCTSIMH, B TOM
YUClie 33Ja4d U3 PEAIbHOM KU3HU (C UCIHOJB30BAaHUEM KaIbKYJISITOPA, LHUQPPOBBIX
TEXHOJIOTUH).

GOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS». 7-9 KIIACCHI
ean u3yyeHus y4e0HOro Kypca

OOmme nenu wuzydeHUs ydeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUHU
oOydJaronuiicss y4uTCsl TPOBOAUTH JOKA3aTEIbHBIE PACCYX ACHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIOPHUMEPHI K JOKHBIM, MPOBOAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyIHpoBaTh OOpaTHbIE YTBEpXKIeHUs. B o0yueHuun
YMEHHUIO PpacCyX/JaThb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAUYECHHE W3yUYCHHUS
re€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii wnenpr0 W3ydeHUs TE€OMETPUU SBISETCS HCIONb30BaHHME €€ Kak
WHCTPYMEHTA IPU PEIIEHWH KAaK MaTEeMaTHYECKUX, TaK W MPAKTUYECKHX 3a]ad,
BCTPEYAIOLIMXCSI B pEaJbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENbHAS JIMHUS B HM3YyYEHWH T€OMETPUM B IIKoJje. J[Isi 3TOro yduremnro
peKoMeHayeTcsl  moAOupaTh  3aJayd  NPAKTHUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYUTh OOYYaIOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peanbHBbIX KU3HEHHBIX CHUTyallMid, MPOBOJAUTH BBIYHCICHHUS M  OLECHUBATH
aJIeKBaTHOCTh TIOJIy4eHHOTO pe3ynbTata. KpailHe BakHO NOMUYEPKUBATH CBS3U
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T€OMETPUU C JPYTMMU TPEAMETaMH, MOTHBHUPOBATH HCIOJIB30BATh OMPEACIICHUS
reOMeTpUUYECKUX (PUTYp W TIOHSTHIA, NEMOHCTPUPOBATH MPUMEHEHHUE IMOJYYCHHBIX
yMeHUH B (pU3MKe U TEXHUKE. DTU CBA3U HamOoJiee IpKoO BUHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue COOTHOIIEHUs», «Merton KoopamHaty u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4yeOHBIH Kypce
«I'eomeTpus», KOTOPBIA BKIKOYACT CIEAYIOIIME OCHOBHBIC Pa3leibl COACPKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBOHCTBa», «M3MepeHune reoMeTpu4ecKux
BEIUYMH», a Takke «JleKapToBbl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTops»,
«/IBnxenus minockoctu» U «IIpeobpazoBanus nogo0us».

VY4eOHbIl MIIaH NpeaycMaTpUBAET W3YyYEHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXO0Jl1 M3 HEe MeHee 68 ydeOHbIX 4acoB B Y4eOHOM TOAy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (II0 TOJAM
OBYYEHUST)

7 KIIACC

HavanpHble nmoHATHA reoMeTpun. Todka, npsmasi, OTPE30K, JIyd. Yros. Buabl
yriioB. BeprukaneHble U CMeXHBIE yriael. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapayienbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

*CumMerpuunble  ¢Gurypel. OCHOBHBIE CBOMCTBa OCEBOU CI/IMMeTpI/II/I*3.
IIprMepbl CHMMETPHUM B OKPYKAIOILIEM MHDE.

*OCHOBHBIE TTOCTPOCHUS C TOMOIIBIO IUPKYJIS U TUHEUKH *.

TpeyrojabHUK. Bricora, MeavaHa, ouccekTpuca, 150:¢ CBOMCTBA.
PaBHOOEIpEHHBIN U PABHOCTOPOHHHM TPEYroabHUKUA. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U NMpU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Hnaku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrjoB TPEYroJIbHHKA.
Breninue yribl TpeyrosbHUKAa.

[IpssmMOyrONBHBIA ~ TpeyroJbHUK. (CBOMCTBO MEAMAHbl MPSMOYTOJBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipr3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYroJILHUKOB. [IpAMOYTOIBHBIN TPEYTOMBHHK C yIIIoM B 30°.

HepaBeHcTBa B reoMeTpHM: *HEPABEHCTBO TPEYrOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema O OoJbIIeM yrie M OOJbLIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*'eoMeTpUUeCKOe MECTO TO4YeK.™ buccekTpuca yria U CepeAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa U JHaMETp, HUX CBoOicTBa. B3ammHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsAMou. KacarenbHass M cexymias K OKPYXKHOCTH.

? 311ech u garnee * * 0603HAYCHBI TEMBI, H3Y4EHHE KOTOPBIX IPOBOIUTCS B O3HAKOMHTEILHOM Iuiane. Ilegaror
CaMOCTOSTENILHO ONpeessieT 00beM U3y4aeMOro MaTepuaa.
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OKpy>XHOCTb, BIMCAaHHas B Yroj. BhucaHHas W ONHCAHHAs OKPY>KHOCTHU
TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapamnenorpamm, €ro nNpu3Hakd U CBOMCTBA. YacTHbIE
cllydau [MapajieorpaMMoB (MPSIMOYTOJIbHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoricTBa. Tpamenusi, paBHOOOKass Tpamenus, €€ CBOWCTBA M TMPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meron ynBoeHusa meauanbl. LleHTpanbHas cumMeTpus.

Teopema daseca U TeopeMa 0 NPONOPUUOHAIBHBIX OTpe3kax. CpeaHue JINHUU
TpEyToJbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[Togobue TpeyroapHUKOB, KO3 duuueHnt mnomodusa. I[lpuznaku mnomoous
TpeyrojJbHUKOB*. [IpuMeHeHne nogo0us npu pelieHuy NPakTUYECKUX 3a1ad.

CpoiicTBa miomaaeid reomerpudyeckux ¢uryp. Dopmynsl a8 1UIOWIEAAH
TPEYroJIbHUKA, NapajuienorpamMma, pomba u Tpaneuud. OTHOUIEHUE IUIOLIAAeH
MoJ00HBIX (uUryp.

Brruncnenue mmomaneid TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yrja MOpsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUrOHOMETpUUYECKHE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnircanHble ¥ LIEeHTpaIbHbIE YTIIbI, YTOJI MEXKAY KacaTeIbHOM U XOPAOU. YTJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BOuCaHHbIE M OMNMCAHHBIE YETBIPEXYTOJBHUKHU.
B3anmHoe pacnonoxxenue AByX OkpyxHocTed. Kacanue oxpyxkHocteit. OOmiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, Ttanrenc ymioB or 0° mgo 180°.  OcHoBHOe
TPUTOHOMETPUUECKOE TOXKI€CTBO. POPMYIIbI TPUBEACHUSI.

Pemenue TpeyroasHUKOB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Pernienue
MPaKTUYECKUX 3aJ1a4 C UCTOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeobpazoBanue noaodus. [logoOrue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 mpoU3BEAECHUN OTPE3KOB XOP/1, TEOPEMBI O POU3BEACHUHN OTPE3KOB
CEKYIIIUX, TEOPEMA O KBAJIPaTe KacaTeIbHOM *.

Bekrop, gnumHa  (MOJyNb) — BEKTOpa,  COHAIMpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMyd HaJ BeKTopamu. PasjioxkeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE IPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE JUJIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HA IUIOCKOCTH. *YpaBHEHHS MPAMOU™ U OKPYKHOCTH
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B KOOpJMHATax, MEPECEUCHUE OKPYKHOCTEW M NPSAMBIX. MeETOJ KOOpPAMHAT U €ro
IPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTONBHUKH. [[nuHa okpykHOCTH. ['panycHast u paguaHHas
Mepa yIjia, BBIYMCIEHHUE JUIMH Jyr OKpyxkHocTeil. Ilmomane kpyra, cekropa,
CErMEHTa.

*J|BUJKEHHSI TJIOCKOCTH M BHYTPEHHHE CUMMETpuu (uryp (3JIeMEeHTapHbIE
npeactasienus ). [Tapannensubrit nepenoc. [Toopot*.

TUTAHUPYEMBIE ITPEJIMETHBIE PE3YJILTATBEI OCBOEHUS
®EJIEPAJTLHOI PABOYEN TTPOTPAMMBI KYPCA «TEOMETPUS» (TIO
I'OJIAM OBYUYEHUS)

OcBoenue ydeOHOro Kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIKEHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoxeHue, H300pakaTh IeoMeTpuyeckue (QUrypbl; BBIIOJIHATH YEPTEKU IO
YCIIOBHIO 3aJa4yM. M3MepsATh JMHEHHbIE M YIVIOBBIE BEJIWYMHBL. Pemares 3agaun Ha
BBIYMCIICHHE JIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEpPOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3TUX
0OBEKTOB IO MOPSAIKY BETUUUHBI.

CtpouTh uYepTeXH K TIEOMETPUYECKUM 3ajadaM (C HCIOJIb30BAaHUEM
CMBICJIOBOH OIMOPBI: HABOSLIUE BOMPOCHI U/UIIM aIrOpUTMa YUYEOHBIX TEUCTBHIN).

[lonb3oBaThCs MpU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a]1a4.

[TpoBOINTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCAd NpHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM MEJUaHbl, TPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPELIEHMM TE€OMETPUYECKUX 33a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHON HarisJHOCTH
1/unu BepOalbHON OTIOPHI).

Omnpenensts napajjiebHOCTh MPSMBIX C MIOMOILBIO YTJIOB, KOTOpbIEe 00pa3yeT
¢ HUMHM cekymas. OnpenensiTe NapauieIbHOCTh NMPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSTHAN OT TOYEK OJAHOM IPSMOU A0 TOUEK APYTrOu MPSIMOM.

PemaTe 3a1aum Ha KjeT4aTol Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHbIC 3HAUEHHUSI YTIIOB
B TF€OMETPUYECKUX 3aJayax C HUCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUU JBYX
napajyiebHbIX MPAMBIX CeKylled. Pemiate mpakTUdyeckue 3ajjaud Ha HAXOXKJICHUE
YTJIOB.

MMeTp npeAcTaBieHUE O NOHATHE T€OMETPUYECKOT0 MECTA TOYEK.
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®opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPA
OKPYHOCTH, TOJIb30BATHCI MX CBOMCTBAMHU. YMETh MPUMEHSTHh 3TU CBOMCTBA IpHU
pellieHuu 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASI OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpyKHOCTH. OrnepupoBaTh Ha 6a30BOM YpOBHE (paKTamMHu O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MMEPECEKAIOTCS B OJHON TOUYKE, M O TOM, UYTO
CEepEIMHHBIE TEPIEHAUKYJISIPhl K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM
TOUKE.

OpueHTUpOBaThCS B TMOHSATUSAX M ONEPUPOBATH Ha 0a30BOM  YPOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEPIEHAUKYJISIPHOCTH KacaTeJIbHOU H
paanyca, NPOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTp mnpencTtaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE I'€OMETPUYECKUE IMOCTPOCHUS C IMOMOIIBIO LUPKYJIS U
JIMHEUKH.

8 KJIACC

PacnosHaBaTh OCHOBHBIE BHJBI  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
I10JIb30BAaThCS UX CBOMCTBAMU IIPU PELICHUN F€OMETPUYECKUX 3a1adu.

OpHeHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MEIHWAH TPEYroJbHUKa
(meHTpa Macc) B pelIeHUH 3aad.

Biianers noHATHEM CpPEeIHEN JTUHUU TPEYTOJIbHUKA U TPANlCLUH, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENUIINX N'€OMETPUUECKUX 3a7a4. VIMEeTh npencraBicHue
o teopeme dajyeca U TeopeMe O IMPONOPLUOHAIBHBIX OTPE3Kax, NMPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 3a/1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTH).

[IpumMeHsATh TNpU3HAKKW TMOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaTbes Teopemoit Iludaropa st pemieHHs TEOMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Brnanerp DOHATHAMM CHHYyCa, KOCHMHYCa M TaHI€HCA OCTPOro yrjia
MPSAMOYTOJIBHOTO TpEYroibHUKa. [l0ab30BaThCs ATUMH NOHATHUAMH JUIS PELICHHS
MPaKTUYECKUX 3aJ1a4 (MpU HEOOXOIUMOCTH C OTIOPOM HA aJITOPUTM TIPABUIIA).

Boruucnsate  (paznuuHbiMH - criocoO0amMu) (C OMOpOM  Ha  CIIPABOYHYIO
uH(pOpPMaLIMIO) IUIOU[aJb TPEYroJbHUKA M IUIOMAAHM MHOTOYTOJbHBIX (QUTYp
(MoB3ysICh, IIe HEOOX0AUMO, KaJIbKyIATOpPOM). [IpUMEHATH MONTy4YeHHbIE YMEHUS B
IIPAKTUYECKUX 3a/a4ax.

Biagerp DNOHATHAMM BIMCAaHHOIO M LEHTPAJIbHOIO YIVIA, HCIIOJIb30BaTh
TEOpEMBbl O BIMCAHHBIX YIJIAX, YIJax MEXIy XOpJaMu (CEeKyIIMMH) U YTIie MEXIY
KacaTeJIbHOM Y XOPJOW IPU PELIEHUH IPOCTEUIINX FT€OMETPUIECKUX 3a1a4.

Brnagers NOHATHEM ONMCAHHOIO YETBIPEXYIOJIBHUKA, IPUMEHSTH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIIEHUN NMPOCTEUIINX 3a/1a4.

[IpyMEHATh MONYYEHHBIE 3HAHUS HA IMPAKTUKE — CTPOUTHh MATEMAaTUYECKHUE
MOJENH IS 33/1a4 PEATbHOM KU3HU U NMPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCICHUS C
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OpPUMEHEHHEM TMOoJ00us U TPUTOHOMETpHHM  (MOJIB3YSACh, TH€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPBIX VYIJIOB, HAXOAUTh C HX
[OMOIIbIO PAa3JIMYHBIE AJIEMEHTHl MPSAMOYIOJIBHOTO TPEYrOJbHUKA («pEIIeHne
IPSMOYTOJIBHBIX TPEYTOJIbHUKOBY»). HaxoauTh (C HOMOIIBbIO KAJIBKYJISATOPA) JIMHBI U
yIJIbl 17151 HETaOJIMYHBIX 3HAYEHUI.

[Tonb30BaTbes (opMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJII HAXOXKJIEHUS COOTHOLIEHUN MeEXAy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OTIOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJIsl HAXOKJIEHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHWE TPEYroJbHUKOBY), MNPUMEHATh HUX IpHU
pELIeHNH NPOCTEHIIINX TEOMETPUYECKUX 3a]1ay.

Bnanets nouatusiMu npeoOpa3oBaHusl MOA0OHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbeIX (¢uryp. Ilomp3oBaThcsi CBOMCTBaMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,
YMETh BBIYHMCIATH JUTMHBI M HAXOAUTh YIIBl y MOAOOHBIX ¢Guryp (1o airoputmy
yueOHbIX aeiicTBuil). IlpuMmeHsTh cBoMcTBa MOAOOMsS B MPAKTUYECKHX 3a/Jayax.
YMeTh NpUBOAUTD MIPUMEPHI ITOJTOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonp30BaThes TeOpemMamu (IO BU3YaJbHOW OMOPE) O MPOU3BEIECHUU OTPE3KOB
XOpA, O IPOU3BEIACHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN M (U3NYECKUN
CMBICI, NPUMEHATh HMX B PEIIEHUHM TEOMETPUUYECKUX U (PU3NYECKUX 3aj]ad.
[TpuMeHsITh CKaIIpHOE IPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKICHUS JJIUH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT Ha IJIOCKOCTH, IPUMEHSThH €0 B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagerp MOHATHUSMH TPaBUILHOTO MHOTOYTOJNBHHKA, IJIUHBI OKPYXHOCTH,
JUTMHBL JTYTH OKPYKHOCTH M PaJMaHHOW Mephbl yria, YMETh BBIYUCISTH ILUIOMAIb
Kpyra M ero yacrteil (c omopoil Ha copaBouHyr HHopManuo). IIpuMeHsTH
MOJTy4YE€HHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpHHM (UTyp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUILINX CIydasiX.

[TpyuMeHsTh MOJydyeHHBbIE 3HAHWSA HA NMPAKTUKE — CTPOUTHh MaTeMaTHYECKUe
MOJIETH JUISl 33a]1a4 PEabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIUE BHIYMCICHUS C
NPUMEHEHHEM TMOJ00UsS M TPUTOHOMETPUUYECKUX (QYHKUMHA (TOJB3YysCh, TJe
HE0OXO0MMO, KaJIbKYJISITOPOM).

OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJITACCBI

Hesu n3yyeHust yueOHOro Kypca

B coBpemeHHOM IH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA TMPUOOPETAIOT
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BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHUYECCKUX MPUIIOKEHUN, TaK U
UX poiin B oOpazoBaHuu. Kaaplii 4elOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A 1Ji1 000CHOBAHHOTO MPUHSATHS PEIICHUS B
YCIIOBUSAX HEJIOCTaTKa UM M30bITKa MHPOPMALIUU HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIlieHue. IMEHHO mosToMy
OCTpO BCTajda HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIE
oOyuaroruxcst ¢ 3[IP, ¢yHKIMOHAIBHYIO TPAaMOTHOCTh, BKIIIOYAIONIYI0O B ceOsl B
KaueCTBE HEOTHEMJIEMOI COCTaBIISIIOIIECH YMEHUE BOCHPUHUMATh W KPUTUUYECKHU
aHAIM3WPOBaTh WH(GOPMAITUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBIA XapakTep MHOTHX pEaJIbHBIX MPOIIECCOB M  3aBUCUMOCTEH,
MPOU3BOJIUTh MPOCTEUININE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAMU cOOpa, aHallM3a W MPEICTABICHUS JAaHHBIX U3 PA3INYHBIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIIAET 00yUaIOIMUXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpammbl yueOHOro Kypca «BeposiTHOCT, U CTaTHUCTHKa»
OCHOBHOM IIKOJIBI BBIJIEJIEHBI CIIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«lIpeacraBneHre JaHHBIX H  ONUCATENIbHAs  CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoB.

Conepxanue nuHuun «lIpencraBneHrne JaHHBIX U ONMUCATENIbHAS CTATUCTUKA»
CIIy’KUT OCHOBOH 151 pOpMUpOBaHUS HABBIKOB pabOThl ¢ UHPOpPMAIIMEN: OT YTEHUS U
UHTEpOpeTanuu UHPOpPMAllMU, TPEACTABICHHOW B TaliuIlaX, Ha auarpaMmax u
rpadukax 110 cOopa, TPEACTaBICHUS M aHAIW3a JaHHBIX C HCMOJb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHMX M paccenBaHus. Paboras ¢ maHHBIMU,
oOyuaronuecst ¢ 3I1P ydarcs cuuThIBaTh U MHTEPIIPETUPOBATH JTaHHBIE, BBIIBUIATH,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIIUISATh Haj
(dakTopamMu, BBI3BIBAIONIMMHU WM3MEHUMBOCTh, M OIICHUBATh WX BJMSHUE Ha
paccMaTpuBaeMble BEJIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHJICHUUNW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YUYCHUS
TEOpuHU BeposTHocTeH. bombioe 3HaueHue s ooydaromuxcs ¢ 3I1P 3meck nMmeroT
MPAKTUYECKUE 3aJaHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU
MOJIEISIMU.

[ToHsiTHE BEPOSTHOCTH BBOAUTCS KAk Mepa MpaBIONoOa0o0Usl CIIy4aitHOTO
coopiTus. Ilpu n3ydennn kypca oOyuaromuecs ¢ 3IIP 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJJaMU  BBIYUCJICHUS  BEPOSTHOCTEM B  CIy4aWHBIX OKCIHEPUMEHTAaX C
PABHOBO3MOXHBIMU ~ DJIEMEHTApPHBIMU UCXOJaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M pelIaTh Oojiee CIOXKHBIE 3aaadd. B Kypc BXOAsT
HayajbHbIE TPEACTABICHUS O CIy4alWHbIX BEJIMYMHAX U WX  YHUCIIOBBIX
XapaKTePUCTUKAX.

Takke B paMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOlIUXCS C
3[IP ¢ MHOXeCTBAMH U OCHOBHBIMHM  OIEpalMsIMA  HaJl MHOXECTBaMH,
paccMaTpUBAIOTCS TPUMEpPHl TMPUMEHEHUSI [JIsl pEelIeHUs 3ajad, a TaKKe
MCIIOJIH30BAHUS B IPYTMX MAaTEMAaTHUECKUX Kypcax W YYeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE
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B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBII
BxoAsaT pazjaenbl: «lIpencraBieHne MaHHBIX M OMHUCATENIbHAs CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKINY; «BBeneHnue B Teopuro rpadony.

Ha wm3ydenune maHHOro Kypca OoTBOAMT 1 ydeOHBIH 4Yac B HEJEII0 B TCUCHHE
KaXkJ10ro roga o0ydeHus, Bcero 102 yaeOHBIX Jaca.

COLEP)KAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (110
I'OAAM OBYYEHUA)

7 KJIACC

[IpencraBnenue NaHHBIX B BUAE TaOMuUIl, Auarpamm, rpaduxoB. 3aroiaHeHHE
TaOJIUII, YTEHHUE U TIOCTPOSHUE TUarpaMM (CTOJOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peanbHBIX MpolieccoB. M3BneueHne nHpopManuy U3 quarpamMmm u
TaOJIUII, UCTIOIH30BAHHUE U MHTEPIIPETALINS JaHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CcpenHee apupMeTHdyecKkoe, MeEAMaHa, pa3Max,
HanOoJIbIllee W HAMMEHBINEE 3HAYCHUS HaOoOpa YHCIOBBIX JaHHBIX. [IpumMepsr
CIIy4ailHOM U3MEHYUBOCTH.

*CnydalHeIM SKCIIEPUMEHT (OMbIT) U CIydailHOe coObITHE. BeposTHOCTH U
gacToTa. PoJIb MasoBEepOSATHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 0o0O1IecTBe. MOHETa U UrpaibHasi KOCTh B TEOpUU BepOﬁTHOCTeﬁ*4.

*I'pad, Bepmmna, pedpo. Crenenb BepiuHbl. Yucino pédep M cymMmapHas
creneHb BepunH. [IpencraBnenue o cBs3HocTu rpada. lemu u muxnsl. [lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ moMmonibio rpados*.

8 KJIACC

[IpencraBienue qaHHBIX B BUJIE€ TAOIUL, UarpaMM, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXeCTBO. Onepamuu  Haj
MHOKECTBaMU: 00bEeIMHEHHE, TIepecedeHue, nonoiaHenue. CBoicTBa onepanuii Hax
MHO>KECTBaMU: NIEPEMECTUTEIIBHOE, COYETaTEIBHOE, pacIpeneuTeabHoE,
BKJItOueHus. Vcnonb3oBaHue rpaduuecKkoro MpPEACTaBICHUS MHOXKECTB  AJis
OMMCAaHUs PEeATbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

*I3Mepenue pacceuBaHus JaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. J[narpamMmma pacceuBaHus *.

DOneMeHTapHble  cOOBbITHS  ciiydaiiHoro ombiTa. Chy4aiiHble  COOBITHS.
BepositHocT coObITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBS3b MEX]ly MaJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSMH B MIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBAa JI€pEBbEB: EIWHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCAYEH BEpPILIMHBI, CBS3b MEXKAY YMCIOM BepUIMH U yucioMm pédep. IlpaBuio

4
3nech u ganee * * 0003HaYEHBI TEMBI, U3YUE€HHE KOTOPHIX MPOBOJUTCS B O3HAKOMHUTEIHHOM Ii1ane. [legaror
CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMOro MaTepuana.
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yMHOkKeHUS. Penienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTust. [uarpamma Oinepa. OObeauHEHHE U
nepeceueHue  coObiTuil. HecoBmecTtHbie  coObiTus. @DopMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIIOBHAasi BEPOATHOCThb. IIpaBmiio yMmHOXeHus. HeszaBucumblie
coObrTus. IlpeacraBienune sKcriepuMeHTa B BHUAE JepeBa. PeleHue 3amad Ha
HaXOXJEHUE BEPOATHOCTEH C TMOMONIBIO JEepeBa CIy4alHOrO SKCIEPUMEHTA,
auarpamm Jitnepa™.

9 KJIACC

[IpencraBienne  JaHHBIX B BUAE  TaOiul, JAdarpaMM, TI'paduUKoB,
UHTEpIpeTalnus JaHHbIX. UTeHHe U MOCTpOoeHHE TadiuL, AMAarpaMm, rpauKoB MO
peaNbHBIM JaHHBIM.

[lepectanoBku u ¢daktopuasi. CodyeTaHusi U YUCIO codyeTaHu. *TpeyroapHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM KOMOUHATOPHUKH.

*T'eomeTpuueckas BeposTHOCTb. CiydaliHbIA BBIOOp TOYKH M3 (PUIYphl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH *.

HcnsiTanue. Ycenex u Heynaya. Cepus UCHbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuyim. BepoarHocTu coObITHII B cepuM UCTIbITaHUN bepHyiu.

CrnydaliHas BeJIMYMHA W PACHPENCICHUE BEPOATHOCTEH. MaremaTudeckoe
oXxumanue U gucrepcud.  IlpuMepbl  MaTreMaTHYeCKOro  OKHMJIAHHUS — Kak
TEOPETUYECKOI0 CpPEIHEro 3HA4YeHUs BEJIWYMHBL. MareMaTnudeckoe OXUIAHHUE U
JUCIIEPCHUs CIIy4alHOM BEJIMYUHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymmy.

[Tonarre o 3akoHe OoNbHIIMX yuced. M3MepeHne BEpOSITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHue 3aKkoHa OOJIbLIINX YKHCEN B IPUPOJIE U 0OIECTBE.

IIJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (IIO TOAAM OBYUEHUA)

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca « BeposATHOCTh U CTaTUCTUKA» B 7—
9 knaccax XapakTepU3yITCs CIAEAYIOIMMUA YMEHHUSIMU.

7 KIIACC

Yurarb uH(OpMaNUIO, NPEACTABICHHYIO B Ta0lMIax, Ha JUarpaMMmax;
MPEACTABIATh JIaHHBIE B BUAE TAONMUIl, CTPOUTH JAWArpaMMbl (CTOJIOMKOBBIC
(cTronmbuatkie) U KPYroBbI€) IO MACCMBAM 3HAUYCHUM (C UCIMIOJIb30BAHUEM 3PUTEIHHOM
HaTJISTHOCTH W/WJIK BepOaabHOM OTIOPHI).

OnucblBaTh W HUHTEPIPETHPOBATH  pEaJbHbIE  YHUCJIOBBIE  JaHHBIE,
MIpPE/ICTaBJIICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATbCS B TMOHATHUAX W ONEPUPOBATH MMH Ha 0a30BOM YypOBHE:
cpenHee apupMeTuyeckoe, MearaHa, HauOoblllee U HaMMEHbIlIee 3HAUeHUsI, pa3Max.

NMeTp mpenacraBieHHE O CIIydYaHOM MW3MEHUYMBOCTH Ha IIpUMEpax LIEH,
(U3MYECKUX BEJIMYMH, AHTPOMOMETPUYECKHX JaHHBIX; MMETh MPEACTaBJIECHHUE O
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CTaTUCTHUYECKON YCTOWYHNBOCTH.

8 KUIACC

W3Bnekatb U mpeoOpa3oBbIBaTh HH(POpPMAIMIO, TPEACTABICHHYIO B BHJE
Tabnul, auarpamm, rpaduKoB; MPEACTABIATh JaHHBIE B BHJE TaOJMI, JUarpamw,
rpaduKoB.

OnuceiBaTh OCJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
HoKa3aTesel: CpelNHMX 3HA4eHMM M Mep paccenBaHus (pa3smax, IUCHEpCUs U
CTaHJIapTHOE OTKJIOHEHHUE).

HaxoauTs 4acTOThl YMCIIOBBIX 3HAUEHUHN U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yiapTaTaM M3MEpPeHHH U HaOMoAeHUH (C  HCHOJB30BAaHUEM  3PUTEIBHOU
HarJISHOCTH W/WTK BepOaIbHON OTIOPHI).

Haxonuthe BEpOSTHOCTU CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI, B TOM 4YHCJIE B ONbITaX C PABHOBO3MO>XHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCHOJIB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BEepOaNbHON OMOPBHI).

Nmerp mnpenacraBieHue O TIpa@UUECKuX MOJENSAX: JEpPEeBO  CIIy4ailHOro
DKCIEPUMEHTA, JUarpaMMbl DWUJIepa, YUCIoBas mpsaMmasl.

OmneprpoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOKECTBO;
BBITIOJIHSATH ONEpalK HaJl MHOXKECTBAaMH: OOBbEIUHEHNUE, IEPECEUCHHE, TOTIOTHEHUE;
NEPEUUCHISITh  JJIEMEHTHl MHOXECTB; IPUMEHSATh CBOWCTBAa MHOXKECTB (C
WCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).

WmeTs mpencraBieHue o rpauueckoM IpeCTaBICHUE MHOXECTB M CBS3EH
MEXy HUMHU JUJIL ONTMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHCJIE IIPU PEIICHUN 3a1a4
U3 JIPYyTruX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3Bnekats 1 npeodpa3zoBbIBaTh HHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMUHbIX
MCTOYHMKAX B BUJIE TAOJMII, nUarpamm, rpaduKoB; MPEACTABIAThH JTaHHBIC B BHUJC
Ta0NuILl, TUarpaMm, rpauKoB.

Pemate mnpocreiinime 3agaud OpraHMW30BAHHBIM MEPEOOPOM BAPUAHTOB, a
TaK)Xe C UCIMOJIb30BAaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

WNwmetp mpencraBiieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX [JIs MACCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUSI U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHU U HAOMIOACHUI (C OTIOPOM HA CIIPABOYHYIO
uH(pOpMaIHIo).

HaxoauTb BeposATHOCTH CIydyalHBIX COOBITHII B M3Y4YEHHBIX OIBITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCHBITAaHUN JI0 TIEPBOTO YCIIEXA, B CEPUSIX UCIIBITAaHUN bepHyIuun.

NmeTp mnpencraBiieHWE O CIy4alHOW BEJIMYMHE U O PACHPENCIICHHUU
BEPOSITHOCTEM.
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NMmetp mpenctaBieHuE O 3aKOHE OOJBIIUX YHCENT KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW W3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCEN B
IPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl Y4eOHOro mnpeaMera
«Marematnkay ¢eaepaqbHON aganTHPOBAHHONW OCHOBHOM 00pPa30BaTEIBHOM MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHUS
o0Oydaromuxcsi ¢ 3aJepKKOM MCUXUYECKOTO Pa3BUTHSI, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM ¢eaepanbHOn
paboueii mporpammbl yuyeOHOTro mpeamera «MaremaTuka» 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUSI.
[Tpu sTom Opranuzanus BIpaBe caMa BHOCHTbh U3MEHEHHUS B COJACPKAHHME U paclpesesieHne y4eOHOTro MaTtepuana Mo rojaam
0o0y4eHHsi, B MOCIEAOBATEIIbHOCTh H3YyYEHHUS TEM W KOJWYECTBO YacOB HA OCBOEHUE KaXJIOH TEMBbI, OIpEeJeIeHHE
OpraHu3alMOHHBIX PopM 00yueHUs U T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OINpeeNsieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueit YMK, unauBu1yanbHBIMU NCUXO(PU3NYECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HMMH Y4Y€OHBIX TE€M, PEKOMEHJAIUsMU IO OTOOpYy M ajanTaluu Y4YyeOHOro marepuaja 0 MaTeMaTHKE,
npencTaBIeHHbBIMU B [10SCHUTENBHOI 3aIUCKe.

5 knace (He menee 170 1)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€cpiKkaHue

OcHoBHbIE BUIBI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
HarypasabHbie Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncenl. |UdTaTh, 3amucbIiBaTh, CPABHMBATh HATypalbHBIE YHCIA,
yucaa. Jleiicteus ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble uMcia Ha|y4acTBOBATh B OOCY:KIE€HHHM CHOCODOB YIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM IpsIMOiA. CpaBHeHnue, OKpYIJICHHUE | YnCe.
yHCcJIaAMHI HaTYpaJIbHBIX YHCETL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4HCIa

(43 )

Apudmernueckue JeHCTBUA C HaTypaJbHBIMH YHUCIAMH.
CBoiicTBa HyJIsl NpPU CIOXKEHUH M -YMHOXEHHH, CBOWCTBA
eauHupl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUETAaTEIbHOE  CBOWMCTBA  CIIOXKEHUS W YMHOXKEHHS,
*pacrpeIeuTeNbHOE CBOHCTBO YMHOMKEHMs * .

TOYKaMHM Ha KOOPAMHATHOW NPAMOM, HAXOAUTh KOOPAWHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psina, uucen 0 u 1 mpu
CIIOKEHUH U YMHOKEHHH.

Hcnoab30BaTh NMPaBHIO OKPYIVIEHUS HATypallbHBIX YHCET
IIpH HEOOXOIMMOCTH C OTIOPOM Ha aJITOPUTM IpaBUIIa.




*JlemuTenM W KpaTHbIE™ 4uWcla, pas3jioKEHHUE 4YuciIa Ha
MHOXuTenH. Jlenenue ¢ ocrtatkoMm. [IpocTtbie M cocTaBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM.

UucnoBble BBIPAKEHUS; IIOPSAIOK JCHCTBUN.

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe apr(PMETUUECKHE TCUCTBUS,
Ha JIBUKEHUE U TIOKYIIKH.

BopinoaHaATs, apudmernyeckue AeHMCTBUA C HATypaJIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
CcKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIICHU,
HCMO/Ib30BaTh TEPMHHOJIOTHI0 (OCHOBaHHUE, I10Ka3aTelb),
BBIYMCJISITh 3HAYEHHUsI CTENeHEH INpu HEOOXOIUMOCTH C
BU3YaJIbHOW OMOPO.

BbInoTHATL, NPUKUAKY W OIEHKY 3HAYCHUN YHCIOBBIX
BBIPAXXCHUM, NMpeNiaraTb 1 NPUMEHSTh NPUEMBI POBEPKH
BBIYMCIICHU.

Hcnonp30BaTh IpU  BBIYMCICHUAX MepeMecTUTeIbHOe W
couerarejibHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneuTebHOe CBOICTBO YMHOKEHUs*;
dopMynMpoBaTh U TNPUMEHATH IpaBUa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIpaKeHU I Ha OCHOBe CBOIiCTB
apuMeTH4ecKMX JIeiCTBUH MNpH  Heo0OXOAMMOCTH €
HANpaBJIsiiomIeil MOMOIIbIO.

@opmyaupoBaTh oOmpeaeJeHHsl JEIUTENs] M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWia), Ha3bIBaTh [EIUTEIH U
KpaTHBIE YHUCIA; PaclO3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
(¢hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha aNropuT™M INpaBHUJa); MPUMEHATH
AJITOPUTM  PA3JIOKEHUS] YHCIAa Ha TPOCThIE MHOXHTEIM;
HAXOJAUTh OCTATKU OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJbHBIX yuciax, NPUBOAUTH NnpuMepbI u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaxX HAaTypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TEKCTOBBIE 3aJaud apU(METHUYECKHM CIIOCOOOM,
HCI0JIb30BaTh 3aBHCHMOCTH MEX]y BEJIMYUHAMHU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOMMOCTb U JIp.) MpHU
HEOOXOJUMOCTH C MCHOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
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aHAJM3UPOBATH TEKCT 33Ja4y, nepedopMyupoBaTh yCIOBUE,
U3BJIEKATH HEOOXOAMMBbIe JTAaHHBIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEX]y BEIMYMHAMHU MPU HEOOXOIUMOCTH C
HaIIPABJIIOLIEH ITIOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33Ja4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IMpuBoaurs, pa3duparb pasIUYHBIC
pemieHuil  TeKCTOBBIX 3ajau  (mpu

HAIPAaBJIAIONIEH TOMOIIIBIO).

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYLIECTBJSATHL  CAaMOKOHTPOJIb,  IPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLUIMOKH.

*Pemath 3aga4M ¢ MOMOIIBIO TMepedopa BceX BO3MOKHBIX
BapHAHTOB®.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

pCILICHMsSI, 3alucu
HEOOXOIUMOCTH €

Harasianas
reomerpus. Jlmanu

HA MJIOCKOCTH
(12 a)

Touka, npsimas, OTpe30K, Jyd. Jlomanas. M3mepeHue MIUHBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TyNOW W pPa3BEPHYTHIA YIJIBL.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMHUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OIOpe): TOUYKY, HPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (DUTYp, OlEeHHBATH HX
JMHENHBIE Pa3MEpBI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHA: U3MEPSATh [UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAHHON H
KjeT4aToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIATh
CMOCOOBI, AJTOPUTMBI TOCTPOCHUS TOCIE COBMECTHOTO
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aHaIM3a.
Pacno3naBatb M M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare TmpsMOW, OCTPBIA, TYINOH, pa3BEPHYTHIA  YIJIbI;
CPaBHHMBATH YIJIbI.

BbiunciasiTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnumMaTe M HMCHOJB30BATh MNPH peLlIeHHH 3aja4
3aBHCHMMOCTH MEXIY €IMHULAMU METPUYECKON CHCTEMBI MED;
3HAKOMHUTBCH C HEMETPUUECKUMH CUCTEMaMU MEP; BbIPAKATh

JUIMHY B Pa3iM4YHBIX  CIMHHUIAX  HM3MEPEHUS  IpH
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.
HccaenoBary  Quryppl W KOHQUTYpalud, HUCHOJIb3Ys

M (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunpHbie M HempaBwibHbIE ApoOu. OCHOBHOE
CBOCTBO Apodu. CpaBHEHHUE IPOOCH.

CrnosxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX Apobeii. CmerianHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-00paTHBIC POOH.

Pemenne TekcToBBIX 3ajay, coaepxkamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

[TpumeHenne OYKB JUIS 3aITMCH MaTEMATHYECKUX BBIPAKEHUH U
MPEIJIOKEHUN.

MoneaupoBath B Trpaduueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEpA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAA0UUBAHUSA APOOEH.
M300paxkarh  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS 1po0eit.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMoOpoid Ha TPABHUIIO;
MCIOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpaleHHs
IpoOeld M mpuBENeHHS APOOM K HOBOMY 3HAMEHATENI0 B
IIPOCTEHNIINX CIIydasx ™.

IpencraBasare 10 o00pa3ly CMELIaHHYIO JApoOb B BHJE
HENPAaBWJIBHOM M  BBIEHATH LEINYH YacThb YWCIA U3
HENPaBUJIBHOU IpOoOH.

BoInoJHsaTh apudpmernyeckne aeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTHIX Cllydasx; MNPUMEHATh CBOWCTBa
apu(pMETHYECKIX JEeNCTBUM TUISI panoHaIn3anun
BBIYUCIICHUM.
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BhInoiHATL MPUKHMAKY M OWEHKY PE3yJbTaTa BbIYMCICHUM;
npearaTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BbIUNCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeii, omupasch Ha
YHUCJIOBBIE JKCIIEPUMEHTHI (B TOM 4YHCIE C [OMOIIbIO
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,
NMPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPBI.

Pemats, npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4i Ha *HAXO0XICHUE YACTH IIEJIOT0 H
LIEJIOTO IO €r0 YacTH; BISABJSTH UX CXOJACTBA M Pa3audus™.

MoaeanpoBaTh XOJ PELICHUS 33Ja4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3JIUYHBIE PEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HaIPaBJISIOIICH TOMOIIIBIO.

C noMolbI0 mneaarora OMEeHUWBATDH IOJYYCHHBIN PE3yJbTar,

OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPsAsl  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTh OLUIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKY.

Harasianas MHuoroyroiabHuKd.  YeTbIpEXyrolbHUK,  HPSIMOYTOJIbHUK, | Pacmo3dHaBaTh, H300paskaTh C IOMOLIBIO  YEPTEKHBIX

reoMeTpHus. KBaJpar. MHCTPYMEHTOB W OT pYKHM, MOJENIUpPOBaTh U3 Oymaru

MHOroyroJibHUKH TpeyronbHUK. MHOTOYTOJIbHUKH.

(10 u.) [Tnomanp U nmepuMeTp MPsIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB, [MpuBoauTH MpUMepPHI 0OOBEKTOB PEATBHOIO MHpPa, UMEIOLINX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (hopmy  MHOTOYrOMBHHK, MpAMOYroJibHIKa,  KBaJpata,
rtommau. TlepuMeTp MHOrOYroNbHUKA. TPEYroJIbHUKA, OLIEeHUBATH UX JIMHEHHBIE Pa3MEpBI.

BbluncasTh: NEpUMETpP TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOH Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxatb OCTpPOYTOJIbHBIE, IPSIMOYT OJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpounTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJbHUK C
3aJJaHHBIMU JUTMHAMU CTOPOH.
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HccaenoBarb cBoiicTBa NPAMOYIOJIbHUKA, KBajpara IIyTEM
OKCIEpUMEHTa, HAOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS,
CpPaBHMBATh CBOMCTBA KBAJApaTa U NPSMOYTOJIbHUKA.
Pacno3HaBatb HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYI'OJIbHUKAX, IPUBOAUTH NPUMePbl U KOHTPIIPUMEDEI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAAPaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnoab3oBaTh ¢BOMCTBA KBAJIPAaTHOM CETKU UL IOCTPOEHUS
¢buryp;  pa3duBaThb  IPSAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (GUIYpbl M3 KBAaJIpaToB U
OpSMOYTOJIbBHUKOB M HAaxOOUTh HX IUIOLIaJb, pa30uBaTh
¢urypsl Ha NOpPSMOYTOJBbHUKM M KBaJpaThl M HAaXOIUTh HX
wIomaab (Ipyu HEOOXOUMOCTH € HANIPABJIAIOLIEH TOMOILBIO).
BeipaxkaTh BenMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHHLAX
U3MEpPEHUs] METPUYECKOHM CHCTEMBI Me€Ep, HCHO0JIb30BaTh
3aBMCHUMOCTH MEKJYy METPUYECKHMH E€AVHULIAMU H3MEPEHUs
IUIOINAAM NpU HEOOXOAMMOCTH C OINOPOM Ha CHPAaBOUYHYIO
MH(pOpMAaLIUIO.

3HaKOMHTBCS C NpUMepaMH NPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKHX CHUTyauusx. Pemath 3agadyu u3
peaabHOM JKU3HU, IPU HEOOXOTUMOCTH C OMOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

lecaTuaHbIe
npoou
(38 )

Hecsatuunas 3anuch apobeil. CpaBHEHHE AECATUUHBIX IPOOEH.

JleWicTBUS C eCITHYHBIME Ipo0siMu. OKpyTIIEHHE NECITUIHBIX
Ipobeit.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apodu. OCHOBHBIE
3aJjauu Ha ApoOou.

IMpencraBasaTh AECATUUHYIO ApoOb B BHJIE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBaTh, CPABHUBATH JECATHYHBIE ApoOH,
npefjaratb M 00CYKIaTh CHOCOOBI  YIOPAJOYMBAHMS
JECSTUUHBIX APOOEH.

N300pakarh JecsITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BbISIBJAATH CXOACTBA M Pa3iuyusi NPaBUI apHPMETHUECKUX
NEHCTBUH C HATYpalIbHBIMH YHCIAMH U JECSITHUYHBIMH
JpoOsMH, TTOCTIE COBMECTHOTO aHAIIN3A.

BoInoHATL apupMeTndeckue JeHCTBHS C JeCATUIHBIMH
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Ipo0sIMHU; BBINOJHATHL NPUKHAKY M OLEHKY pe3yibTara
BBIYUCIICHU.

IIpumensiTe cBolicTBa apudmernyeckux ACUCTBUN  JUIS
palMoHANIN3alUK BHIYUCIICHH.

IIpuMeHSITH MPABHJIO OKPYIJIEHHS JECATHUUHBIX ApoOeH, mpu
HEO0OXOIMMOCTH C BU3YAIBHOH OTMOPOHA.

IIpoBoauTL MCCIETOBAHUSL CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YMCIOBbIE SKCIHEPUMEHTHI (B TOM YHCIE C
MOMOIIBbIO0 KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTH  TPHMePbl ¥  KOHTPIPUMEPHl, CTPOMTH
BBICKA3BIBAHMSA U OTPHUIIAHUS BHICKA3bIBAHUH.
Pematp mpocTeiiine TEKCTOBBIC 3allaud, COJCpIKAIue

JIpoOHbBIE JaHHbIE, U Ha *HaXO0XJIEHUE YaCTU LEJIOr0 U LEJI0ro
II0 €r0 YacTH *; BHISIBJIATH UX CXOJCTBA U PA3JINYHA.
MoaenupoBaTh XOJ PELICHUS 33aJa4yd C IOMOILBIO PUCYHKAa,
cXeMbl, Tabmuibl. Pa3éuparh pa3iuyHble PELICHUs, 3alUCH
peLIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMH YHCIAMU B pEaNIbHBIX >KU3HEHHBIX
CUTYalUsX.

C noMowmpbI0 meAarora OLMEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  INpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTDH OIINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTpus.
Tesna u purypni
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M3o0pakeHne MHOrorpaHHUkKoB. Mojenu
MIPOCTPAHCTBEHHBIX TEJl.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajuieJenumea.
O06BEM Kyba, PSAMOYTOTHFHOTO TapaJiIesenuneaa’™.

PacnozHaBaTh Ha 4epTeskax, PHCYHKAaX, B OKpPYKalIIeM
MHpe IPSIMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOTOTPaHHUKH,
ONHUCBIBATb, HMCHOJB3YSl TEPMHMHOJIOTHIO, OLCHHMBATH
JIMHEWHBIE pa3MEPBI.

IpuBoauTh MpUMeEPbI 0OHEKTOB PEAUTLHOTO MUPA, UMEIOIINX
¢bopMy MHOTOTrpaHHHKa, MPSIMOYTOJIBHOTO MapaJiesenurena,
KyOa.

N3o6paxkath Ky0 Ha KieTyaTol Oymare.
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HUccaenoBarb CBOMCTBA KyOa, MIPSAMOYT'OJIBHOTO
napajuviejenumnea, MHOrOrPaHHUKOB, HUCIOIb3Ysl MOJIETU IpHU
HEO0OXOIMMOCTHU C HAMPABJISAIOUIEH TOMOIIBIO.

Pacno3HaBath pa3BépTKM Kyba W TapaUieienuresa.
MoaenupoBarh Ky0 U napauieienunen u3 Oymaru v mpodux
MaTepuasoB, o 00pasiy.

Haxoauth u3MepeHUs, BBIYHUCASATH IUIOLIAAb MOBEPXHOCTH;
00BEM Ky0a, MPAMOYTOIBHOTO MapaljIesieuIea ¢ ONopoi Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCJAEA0BATH 3aBHCHMOCTh
00Bnéma Kyba oT JUTUHEI ero pedpa.

Ha0aoaats 4 NpoOBOAWTH AHAJOTMHM MEXKITY IOHATHUAMU
TUIOMIAIN U 00BbEMA, IEPUMETPA U IUIOMIAAN TTIOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O
MHOI'OI'pPaHHUKAX, MPHBOAUTH NMPUMEPbI U KOHTPIPUMEPSI.
Pematsp 3agaun U3 peasibHOM KU3HH.

IloBTOpEHUE
M 00001IeHHE
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BeryucasrTe 3HAYCHUS BBIPAKCHMUI, coAepKaluX
HaTypaJIbHbIE 4YHCIla, OOBIKHOBEHHBIE W JECATUYHBIC JIpOOH,
BBIIOJHATh IPEOOpa3oBaHUs 4YMCENT IMPU HEOOXOIUMOCTU C
HaIpaBJISOIIEH TOMOIIIO.

BepiOupar,  cmoco® CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NPpUMEHATH CBOiicTBa apudmMeTHueckux JedcTBUE Ui
panMoOHANN3aliY BBIYMCIICHU.

OcyniecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUH U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUMN.

Pemiate mpocreiimime 3amgauM U3 PEAIBHONM  JKU3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA U PEIICHKS 3a/1a4 U3
JPYTuX y4eOHBIX IPEAMETOB.
Pemiate mpocreifiume  3agaum
CPABHHUBATBL  CIOCOOBI  PEIIEHUs
PalMoOHAJIBLHBIH CIIOCO0.

pPa3HbIMU
3a/1a4H,

crnocodamu,
BbIOMpPATH
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6 kimacc (ue menee 170 u)

Ha3Banmue OcHoBHoOe coepkaHue OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCSI
pa3aesa (TemMbl)
Kypca (4uciio

4acoB)

HartypajbHble Apudmernueckue JNCUCTBUA c MHOT'O3Ha4YHbIMH | BBINOJIHATE apudmMeTHyeckne JeicTBUA C MHOTO3HAYHBIMU

YHCJIA HATYpPaJIbHBIMM YUCIIaMH. YUCIIOBBIE BBIPAKEHUSA, IMOPSANOK |HATYPAIBHBIMM YHCJIAMH, HAXOAUTH 3HAYEHHMS YMCIOBBIX

(30 9) JEeUCTBUMN, UCIIONIB30BaHUE CKOOOK. OKpYIJIEHHE HATypallbHBIX | BBIPAXKEHHH €O CKOOKaMU U 0e3 CKOOOK; BBIYUCIATH 3HAYEHHS
YHCEIL. BBIPa)KEHUH, COJIEPKAILUX CTEIICHU.
Jlenurenu M KpaTHbIE 4MCIIa; *HAMOOJBIINHM OOMNI NennuTenb | BLIMOMHAT NPUKHAKY W ONEHKY 3HAauYeHHH YHCIOBBIX
U HauMeHbllee 00I1ee KpaTHoE *. BBIPAKEHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3YJILTATA.
PasjioeHHe d9HCiIa HAa POCThie MHOXHTEnH. Jlemamocts |VICTIONB30BaTh  1IpH BBIMHCICHIGIX  MEPEMECTHTEILHOE U
CYMMBI H POH3BeIeHHs. JIeIeHHE C OCTATKOM. coYerarTejJbHOE CBOMCTBA CJOKEHHS M yYMHOKEHH,
Pelienre TEKCTOBBIX 3a71ad. *pacnpeaeuTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCHTEIbHO

CJI0KeHHsI ™, CBOMCTBA apu(PMeTHUECKHUX el CTBHIA.
HccnenoBarb  4YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyMpoBaTh OmNpeleJieHuss JCIUTENs W KPaTHOro,
HaumOOJbIIEr0 OO0IIero JAeIUTeNs M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHCEN; HCIOJIb30BaTh 3TH
MOHSTHSI TIPU PEIIeHUH 3a]1a4 (IIPH HEOOXOAUMOCTH C OTIOPOH Ha
aJITOPUTM TNpaBUIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS HauOOJBIIEro OOILIEro
JIeTUTENsT W HaWMMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM Pa3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarh cBoiicTBa JCIMMOCTA CyMMBI U TPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HAa BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble W HeBepPHbIEe YTBEPXKICHUA O
CBOMCTBAaX 4YHCEN, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.
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KoncTpyupoBars  MaTeMaTH4yecKHe  NpeAJIOKeHUsi C
MIOMOIIBIO CBSI30K «», KUJIH», «ECIH. .., TO...» 0 00pas3iLy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE MOHSATHS AETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIOJB30BaTh Iiepedop Bcex
BO3MOXKHBIX BAPUAHTOB C ONMOPOI Ha BOIIPOCHBIH IJIaH.
MoaenupoBaTth XOJ pElICHHs 3aJaud C INOMOULIbIO PHUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3duparh, OLECHUBATH pPa3jJHYHbIE pPelIeHUs],
3allMCH  PpellleHHH TeKCTOBBIX 3aJay C HaIlpaBISOLIEH
IIOMOUIBIO.

Kputnuecku oneHUBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBJSITH CAMOKOHTPOJIb, MPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas *[lepnenauKyIsipHble npsiMble. [lapanienbHbie npsiMbIe *. Pacnmo3zHaBaTrh Ha 4epTeXax, PUCYHKAX CIIydal B3aMMHOTO
reomMeTpus. PaCIIONIOKEHUS IBYX IIPSAMBIX.

IIpsimble Ha JUIMHA TYTH Ha KBAJPATHOI CeTKe. H306pa)KflTL C IOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
IUIOCKOCTH *IIpuMepbI IPAMBIX B IPOCTPAHCTBE *. KIeT4aToii Oymare JBe TmiepeceKarolmecs IMpsiMble, IBE
(7 q) IapaJuIeIbHbIE IPSMBIC, CTPOUTH MPIMYIO, NEPIECHIUKYISIPHYIO
JaHHOM.

IMpusoaurn npUuMepbl MapajuIeIbHOCTH u
MEPIIEHAUKYISIPHOCTH IIPSMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX NEPHEHAVKYJSAPHBIE H
napajuiejabHble  CTOpOHBL. M300paxkaTb MHOIOYIOJIBHUKU C
napajuleaIbHBIMU, EPIEHIUKYISIPHBIMA CTOPOHAMH I10 00pa3iy.
HaxoauTh paccTosHuE MEXAY ABYMs TOYKaMHU, OT TOYKH JIO
NpsAMOM, JUIMHY NyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTIOJb3Ys LIU(PPOBBIE PECYPCHI.

Paccrosinue MCKAY ABYMs TOYKaMH, OT TOYKH 10 HpHMOﬁ,

JApoou OObIKHOBEHHass  J1IpoOb,  OCHOBHOE  CBOMCTBO  JpodOu,|CpaBHHBATHL M YHOPSI0YMBATH JpOoOH, BBIOHPATH CHOCOD
324) cokpaiteHue apodeit. CpaBHeHHE U YHIOPsI0UMBaHUE IpoOel. |cpaBHEHUS IpOOei.
JHecatuanbie 1poOu 1 MEeTpUYecKast CHCTEMa Mep. IpeacraBasaTh IeCATUYHBIE APOOM B BHIE OOBIKHOBEHHBIX

ApI/I(I)MCTI/I"ICCKI/IC NeHCTBUS C OOBIKHOBEHHBIMH u Hp06eﬁ 1 OOBIKHOBEHHBIEC B BUAC NCCATHYHBIX, HCIIOJIbB30BATH
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JECATUYHBIMU JPOOSMHU. IKBUBAJIECHTHBIE TMPEICTABJIEHHs] JPOOHBIX 4YHCENT MpPH HX
CpPaBHEHHH, TP BBIYHUCICHUAX (TIpU HEOOXOAMMOCTH C
HaMpasJIsIOIIEH TOMOULIBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOuW mpH  IpeoOpa3oBaHUH
BEJIMYMH B METPUUECKOM cUCTEME Mep.

BoInoJHsaTh apupmernyeckne aelicTBHS C OOBIKHOBCHHBIMU
Pemenye TEKCTOBBIX 3a/1a4, COAEPKAIINX APOOU U NPOLEHTHL. | K JIECATHYHBIMU JPOOSIMHU.

[TpakTuyeckas pabora «OTHOLIEHHE AJUHBI OKPYKHOCTH K €€ | BLIYMCJIATD 3HAYCHUS BBIp)XECHUH, COJEPIKAIINX
AUaMeTpy». OOBIKHOBEHHbIE M JECATUYHbIE  JIpoOH,  BBINOJHATH
npeoOpa3oBanusi apobOeii, BHIOHPATh CHOCO0, NPUMEHATH
cBoiicTBa apudMeTHuecKux JIEHCTBUHA JUIs palMOHATIU3aLUH
BBIYMCIICHU.

CocTaBJisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTHb OTHOLICHUE
BEJINYMH, JEJIUTh BEJTMUUHY B JAHHOM OTHOILIEHHH.

Haxoauth 3KcnepuMeHTAIbHBIM NYTEéM OTHOLICHHE JJIMHbI
OKpYXHOCTH K €& juamerpy (mpu HEOOXOAUMOCTH C
HaMpaBJIsIoONIE TOMOUIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aIrOPUTM y4EOHBIX IEHCTBHM.
OOBSICHATH, UTO TAaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh NpPOIEHTHI B Jpo0sSIX U
JpoOM B MPOIIEHTAX, OTHOIIEHHUE JIBYX BEJIMUYUH B IPOLEHTAX.
BbIyucasiTh IPOLEHT OT YKCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOJIUTh MPUOIMKEHUS
qucen NMpU HEOOXOIUMOCTH C MCIOJIb30BAaHHEM BH3YalIbHOM
OTIOPBI.

Pemath 3agauM  Ha YacTH, IPOLEHTHI, NPONOPLUHU, HA
Hax0XAeHue ApoOu (IpOIeHTa) OT BETMYHUHBI U BETUYUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIeHTa), KOTOPBIM COCTaBISAET
OJHa BEIWYMHA OT JIPyFOf/'I. le/lBOJII/ITb, pa36npaTb,
OIIEHUBATH PA3JINYHBIEC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 Mpu HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TaOIUIl W JUarpamm,

OtHomenue. JleneHue B JaHHOM OTHOIeHWH. *Macmrad*,
MIPOTOPIIHSL.

[TonsiTe mpoueHrta. Beluncienue npoueHTa OT BEJIWYMHBI U
BEJIMYUHBI 110 €€ IIPOLICHTY.

53



HHTCPIPETUPOBATH TaOJIMYHEIE JaHHBIC, OIIPCACIIATH
HauOOJIbIIee U HANMCHbBIIIEE U3 MMPEACTaBJIICHHBIX JaHHLIX.

Harasnuas
reoMeTpus.
CummeTpust
(6 9)

*(QOceBast cumMmeTpus. LleHTpanbHas CHMMETpHSL.

[TocTpoeHre CUMMETPUIHBIX UTY.
CuMMeTpus B IPOCTPAHCTBE ™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBIO WHCTPYMEHTOB (UTYpPY (OTpE30K,
JIOMaHyl0, TPEYrOJbHUK, IHPSAMOYTOJIBHUK, OKPYXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSAMOM, TOYKH C
HaIPAaBIIIOLIEH TIOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILLIEM MUPE.
MopneaupoBarh U3 Oymaru [Be (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO IIPSAMOH; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(Urypaluu, UCIOoIb3ysl CBOMCTBO CUMMETPHUU, B TOM YHCIE
C TOMOIIBIO LHUQPPOBBIX PECYPCOB C ONOPOM Ha alIroOpuT™M
yueOHBIX JCUCTBUH.

BripakeHus
¢ OykBamMu
(69

[TpumeHneHue OYKB /715 3alIUCU MAaTEMaTUYECKUX BBIPAXKEHUN U

NpeIoKEHUH.  *ByKBEHHbIE  BBIpAXKEHUS
MOJICTAHOBKU ™*.

bykBeHHbIE paBEHCTBa, Hax0X/JICHUE
KOMITOHEHTA. DOPMYIIBI.

u YHCJIIOBBIC

HCHU3BCCTHOI'O

Hcnoab3oBaTh OYKBBI JUIsi 0003HAYEHMs] YHMCEN, IIPU 3aIllUCU
MaTeMaTHYeCKUX  YTBEPXKJIEHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBUIO 3a7auu.

HccnenoBath  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BATh OYKBBI JJIs1 UX 3aITUCH.

BoIuucasiTe 4nCIOBOE 3HaUCHHE OYKBEHHOT'O BBIPAXKEHHUS NPHU
3aJJaHHBIX 3HAYEHHUAX OYKB C ONOPOM Ha aNrOpPUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.bi: nepumerpa 51 IJI0IIA N
IPSIMOYTOJIbHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIAIU
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (OopMyJiam.
CocraBiasiTb (OpMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 1I€Ha, KOJNYECTBO,
CTOMMOCTh; IIPOU3BOJUTENBHOCTh, BpeMs, 00BEM pPabOTHI;
BBITNOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiaMm.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYEeCKOro
JIEHCTBHSL.
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Harasignas YeTbIpEXYTrobHUK, MIPpUMEPBI 4eThIPEXYroJbHUKOB. | U300paskaTh Ha HEIMHOBAHHOM M KieT4arol Oymare c

reoMeTpus. [IpssMOoyroibHUK,  KBagpaT: CBOMCTBa CTOPOH,  YIJIOB, | MCIIOJIb30BAHUEM YEepTEKHBIX WHCTPYMEHTOB
Durypsbi JIMaroHaJIeu. YETBIPEXYTOJbHUKHU c 3a/laHHBIMH CBOIiCTBaMH: C
HA IUIOCKOCTH WsMepeHue yriios. Bujbi TpeyroqsHIKOB. NapajIiebHBIMH, NEPICHANKYIAPHBIMH, PAaBHBIMA CTOPOHAMH,
(14 9) OpsIMBIMU ~ yIJIAMU W JIp., PaBHOOEAPEHHBIM TPEeyrojabHUK.

[Tlepumerp mHOrOyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOWAAW HpsMoyroibHuka. [lpubmmxénHoe
U3MepeHue rmomanu Guryp.

*[IpakTudeckas padora «ILnomanas kpyra»*.

IIpennaraTs 1 00CyXK1aTh CIIOCO0BI, AJITOPUTMbI IIOCTPOEHUS.
HccaenoBarb,  UCHONB3YS  SKCIEPUMEHT,  HaOJIOJCHHUE,
MOJEIIUPOBAaHUE, CBOMCTBA  IPSMOYTOJIbHUKA, KBajapara,
pa3duBaTh Ha TPEYTOJbHUKH C OIIOPOI Ha BOIIPOCHBIM IJIaH.
O00CHOBBIBATb, ONPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O IPSAMOYIOJIbHHUKE, KBAaJpaTe, pPaclo3HaABaTh
BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3mepsiTh U CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM
4ucIe B MHOTOYIOJIbHHMKE, CPAaBHHBATH YIJIbI; PAcCO3HABATH
OCTpBI€, IIPSIMbIE, TYIIbIE, pa3BEPHYTHIE YIJIbL.

PacnosnaBars, n300paxkaThb OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIH, TYIOYTOJIbHBIH, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJbHUKM (Npd HEOOXOJUMOCTH C
UCIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbruncasrTs HEPUMETP MHOT'OYT'OJIbHUKA, IUIOILAb
MHOT'OYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIE
¢Gurypsl, HUCHOJB30BaTh METPUYECKUE EIUHMIIBI H3MEpPEHUS
JUIMHBI U TJIOLIA/IU C OMIOPOIl Ha alTOPUTM y4eOHBIX I€HCTBU.
Hcnoab3oBaTs NpudInkéHHOE H3MEPEHHE JUIMH U IIJIOLIAJIEH
Ha Kier4aro Oymare, NpHOMMKEHHOE W3MEpEHHE JUIMHBI
OKPY’KHOCTH, IIJIOLIAIU KPyTa.

Ilos0:xkuTENBHBIE H HCJ'IBIC qucia. >l<1\/10,2[}7.]'115 quciia, TCOMETPHUYCCKAA HpI/IBOIlI/ITB npuMepbl UCIIOJIB30BaHUS B peaﬂBHOﬁ KU3HU
OTPpHLHATEJIBbHBIC HHTEpIIpCTallvA MOIYJIA. YucnoBbie MMPOMECIKYTKHU * MOJIOKHUTECIIBHBIX U OTPULATCIIBHBIX YU CCII.
yucjia IMooKUTEBHBIE H OTpHUIIATENbHBIE  YHCIIA. CpaBHCHI/IC I/I306pamaTb IEJIbIC YHMCJIa, ITOJIOXKUTCIIBHBIC U OTPULATCIILHBIC

(40 v) yycila TOYKAMM HA YHUCIOBOM TMPSAMOW, MCHOJb30BaTh
YUCJIOBYIO NPAMYIO JUIsl CDABHEHUS YU CEIL.

IIpuMeHATH, mNpaBWJIa CPABHEHUS, YNOPSAOYMBATH LEJbIC

MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(I)MCTI/I‘{CCKI/IC
}IGI)’ICTBHSI C MOJIOXKUTECIIBHBIMU U OTPUIATCIIbHBIMUA YU CIIaMHU.
Pemienne TeKCTOBBIX 3agay.
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yucia; *HaxoauTh MOJYJIb Yhciia ™,

@opMyJIMPOBATH MPABUJIA BHIYUCICHUS C IIOJOKUTEIbHBIMU U
OTPULATEIbHBIMU YHWCIIAMH, HAXOAHTH 3HAYEHHs] YHCIIOBBIX
BBIPAYKCHH, COZEpKaLINX JIECUCTBUS
C TIOJIOKUTEIBHBIMH ¥  OTPULIATCILHBIMU  YHCIAMH  TIPH
HEO0OXOIUMOCTH C OMOPOH HA aNTOPUTM TPABHJIA.

IIlpuMeHATL CBOWCTBA CJIOXKEHHUS W  YMHOXEHUA JIA
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBienue [IpssmoyronbHass ~ cucreMa  KOOpPAMHAT HAa  IUIOCKOCTH. | OOBSICHATHL M HJLIIOCTPUPOBATH MNMOHATHE IPAMOYTOJIBHON
AAHHBIX KoopanHaTsl TOUKM Ha IIJIOCKOCTH, adcIcca U OpAUHATA. CUCTEMbl ~ KOOpAMHAT  HA  IUIOCKOCTH,  HCHOJIb30BaTh
64) Cronbyathie H KPYroBbIe AHArPaMMBl. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTuueckas pabota «IlocTtpoenue quarpamm,. (uryper 10 3aJaHHBIM KOOPJMHATAM, HAXOXMTH KOOPIMHATEI
Pemennie = TEKCTOBBIX  3a1ay,  COJAEpKAIMX  JaHHBIe, | TOICK.
IIpeJICTaBICHHbIE B TA0IMIAX U HA JUarpammax. Yurars crosi0ouarsie n KpPYTOBBIE JAarpamMMel;
HHTEePNpPeTHPOBATH JIaHHBIE; CTPOUTH cTosiouaThie
JMarpaMMmBl.

Hcnonb3oBath mHGOPMANMIO, MIPEACTABICHHYIO B TabIuIax,
Ha JauarpamMmax JUis PeIIeHHUs] TEeKCTOBBIX 3ajlady W 3aj1ad u3
peanbHON KU3HU.

Harasignas *[IpstMoyronbpHBIN Napaienenunen, Kyo, npusma, nupamuaa, | Pacmo3naBarh Ha  yeprexax, pHUCYHKaxX, ONUCHIBATH
reoMeTpus. KOHYC, UWIMHAp, 1map u  cdepa.  M3o0paxeHue |nupamuay, Npu3My, HUIKHAP, KOHYC, IIap, H300paxkaTh X OT
durypsbl IIPOCTPAHCTBEHHBIX ¢uryp. [Tpumepsl pa3BEPTOK | pyKU, MOAETUPOBATH U3 Oymary, IacTUINHA, IPOBOJIOKH U JP.
B IPOCTPAHCTBE MHOTOTPaHHHUKOB, LINJIMHIPA U KOHYCA. ¢ Hampasisoulell nomoieto. [IpuBoANTH MpUMeEPBI 00BEKTOB
9y TTpakTHyecKas pa6oTta «CosnaHue Mojiereit | OKPYKAIOIIET0 MUPa, MMEIOTIHX (GbopMbI Ha3BaHHBIX TEJI.

Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
O65nEy | OCHOBaHHE, BBICOTA, PaJIMyC U IHaMETp, pa3BEPTKA.

N3y4yaTh, UCHOIB3Yys SKCIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJTMPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 OMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBIABJISATH CXOJACTBA M PAa3JIMYMA:
MEXy MUPaMHUION U IPU3MON; MEXy HMWIMHIPOM, KOHYCOM U
L1apOM.

MPOCTPAHCTBEHHBIX QUTYPY.
[lonsitue oO0BEMA; eAMHUIBI U3MEpeHUus oOBEMA.
MPsIMOYTOJIBHOTO TIapajuienienunena, Kyoa, opmMynbsl o0béma *.
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Pacno3HaBaTh pa3BEPTKU MNapajuienenunena, Kybda, MpU3MBL,
IMpaMU/JIbl, KOHYCA, [WINHIPA; KOHCTPYHPOBATH JJAaHHBIE Tella
U3 pa3BEPTOK, CO3[aBaTh MX MOJEIUW C HalpaBlsioLeit
MTOMOIIIBIO.

Co3maBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTUIIMHA | JIP.) C OTIOPOW Ha alTrOPUTM yUEOHBIX
IECUCTBHUI.

W3mepsiTh Ha Mojessix: JUIMHBI pEOEP MHOTOIPaHHMKOB,
JTUaMeTp Iiapa.

Boruuciasate mo  ¢opmyiaam: 00bEM  IPSIMOYTOJBHOTO
napajuienienumnena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00b€Ma; BBIYHCJAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napajuleNienue/oB; pemaTh 3a4a49i C PeaJbHBIMU JaHHBIMU C
OTIOPOH Ha CIPABOYHYIO HH(OPMAIIHIO.

IToBTOpEHHUE,
00001IEHHE,
cUCTeMATH3AIUs
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHSATUH U METOIOB KYpcoB 5 u 6
KJIACCOB, 0000IIEHNE U CUCTEMATH3AIIMs 3HAHUH.

BeruucasarTe 3HAYEHUS BBIPAXXECHHUI, coJiepKaImnx
HaTypaJbHbIC, LEJbIE, IOJOKHUTEIbHBIE W OTPHULATEIbHbBIC
yrcna, OOBIKHOBEHHBbIE M JECSITHUYHBIE JApOOH, BBINOIHATH
npeoOpa3oBaHMs YUCET U BBIPAKEHUM MPU HEOOXOIUMOCTH C
HaIpaBJISOIIEH TOMOIIIIO.

BeiOupars  cmocod  CpaBHEHHs ~ 4YHCEl,  BBIYMCIICHHIA,
NPpUMEHATHh CBOcTBA apudMeTHUecKux JeWCTBUM  Juid
palMOHAIM3ALMHA BEIYUCICHUI.

Pemiate mpocreiiiime 3agauyM U3 pEaIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKUe 3HAHUSA Ui PEIICHUs 3a1a4 U3
JPYTUX MPEIMETOB.

Pemiats npocreiimme 3a1a4u pasHbIMHU CIIOCO0aMM.
OcyniecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1O0 'OJAM OBYYEHUS)
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7 kaacc (ae menee 102 )

Ha3Banue
pa3naesa (TemMbl)
OcHOBHOE co/lep:KaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
Kypca (4uciio
4acoB)

Yucaa u [TonsTHEe paliMOHANBHOTIO YHCIIA. CucremMaTH3upoBaTh U obdoramarsb 3HAHUSA 00

BbIYHCJICHHS. Apudmernyeckue ACHCTBUS C pPAlMOHAIBHBIMU YHUCIIAMH. | OOBIKHOBEHHBIX U IECATHYHBIX IPOOSX.

PaunonaabHble CpaBHeHue, ynopsaa04MBaHUE PaMOHAIBHBIX YHCE. CpaBHHMBATBH H YHOPSA0YMBATH APOOHU, IPeoOPa30BbIBas MPU

ymciaa CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM. HEOOXOAUMOCTH  JIECATUYHbIE JpoOM B  OOBIKHOBEHHBIE,

(254) Pemrenne OCHOBHBIX 3a7ad Ha JIpoOH, MPOIEHTHI U3 PealIbHOM | OOBIKHOBEHHBIE B JIECSATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO
IIPaKTUKH. JECATUYHYIO IpOOb.
[Ipu3zHaku  J1enMMOCTH,  pasjokeHuss Ha  MHoxuTend |[IpuMeHsTH  pa3HooOpa3Hble  CHOCOOBI W MPUEMBI
HaTypaJIbHBIX YUCEIL BbIYNC/JIEHUS 3HAYeHUil JPOOHBIX BbIPasKeHUH, COACpKAILUX
PeanbHbie 3aBUCHUMOCTH. [Tpsimas u oOpaTHast |OObIKHOBEHHbIE M  JECATUYHBIE JpoOU: 3aMEHSATh IpHU
IIPONIOPLIUOHAIBHOCTH. HEOOXOJUMOCTH  JAECATHUYHYIO  JIpoOb  OOBIKHOBEHHOH MU

OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJANTH BhIpakeHUE K (opme,
HanOoyiee yINOOHOWM Uil  BBIYUCICHHH, MPeoOpa3oBHIBATH
IIp06HI)I€ BBIPAXKCHUA HAa YMHOXCHHUC W ACJICHUC ACCATHYHBIX
Ipo0eil K MeHCTBUSAM C LEeIbIMU YuciaaMu (IpU HEOOXOTUMOCTH
C HaIpaBJISAIOIEH TOMOIIIBIO).

IIpuBoauTH 4YMCIOBBIe U OYKBEHHbIe NMPHUMEPbI CTEIEHHU C
HAaTypaJbHBIM I10OKa3aTeCJICM, 00BsCHSA 3HAUEHHUS OCHOBAHUS
CTETNeHH W TOKa3aTessl CTENeHH, HAXOAUTh 3HAUYCHHUs CTereHeil

Buja @' (a — M060e PaMOHATLHOE YHUCIIO, 1 — HATYPATBHOE
YHCII0) ¢ ONOPO Ha CIIPaBOYHYIO MH(DOPMAIHIO.

[TonnmaThe cMbICA 3anMcH OOJbLIIMX YHCEJ C INOMOIILIO
AeCATHYHBIX Apolei U creneHerd yncaa 10, npUMEHATH UX B
PC€AJIBbHBIX CUTyallUsSAX.

IIpuMeHSITH IPU3HAKYU AETUMOCTH, PA3JI0KEHHUSI HA MHOXKUTENIN
HATYypaJIbHBIX YHUCEIL.

Pemiare mpocreiimime 3aJa4yd  Ha  YacTH, IIPOLIEHTHI,
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HPOTOPIMH, HAa HAXOXK/IEHHE JIpoOu (IPOLIEHTA) OT BEIUYHHBI U
BEIMYMHBI 10 €€ 1pobu (TmpoueHTy), Ipodu (MpoIEeHTa),
KOTOPBII COCTaBJIsIET OJjHAa BeJIMYMHA OT Apyroil. IlpmBoanTs,
pa3douMpaTh, OLlEeHUBATDH PA3JIMYHBIC PEIICHUS, 3aIIUCH PEIICHUI
TEKCTOBBIX 33/1a4.

Pacno3naBath M O00BSACHATH, ONMPAsICh Ha OIPEIEICHUs,
OpsSMO MIPOMOPLUUOHAIBHBIE M O0OpaTHO IMPONOPLUUOHAIBHBIC
3aBUCUMOCTH MEXJy BEJIMYMHAMHU; MPUBOIUTH NPHMeEPbI dTHX
3aBUCHMOCTEH M3 pealbHOTO MHpa, U3 JPYyrux y4eOHBIX

IIPEIMETOB.
Pemarp npocreiiniyie nmMpakTHKO-OPHEHTHPOBAHHBbIE 3a1a4M
Ha  Japo0M, TNpOUEeHTbI, TNPAMYW® U  00paTHYIO

NPONOPUHOHAIBLHOCTH, NPONOPLMH.

Auredpanyeckue
BBIPAKEHUS
(27 v)

bykBennble  BblpaxkeHus.  IlepemenHble.  Jlomyctumsble
3HAaY€eHUs NepeMeHHbIX. DOpMyIIbL.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHI, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.
MHOrousneHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHUE
MHOrowieHoB.  Dopmysbl  COKPAIIEHHOIO  YMHOXKCHMS.
Pa3no)xeHrne MHOTO4JIEHOB HA MHOXKHUTEIH.

OBnagerb Ha  0a3oBoM  ypoBHe  airedOpandeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHUMEHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAKEHMH IPHU 3aJaHHBIX
3HAYCHUSX OYKB; BBIIOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoaHATH IpeoOpa3oBaHus LEJIOr0 BhIPAKEHHsSI B MHOTOUJICH
MPUBEIECHNEM NOJIOOHBIX CIIaraeMbIX, PACKPBITUEM CKOOOK.
BbINOHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHAa Ha MHOTOYICH, MPUMEHATH (POpMysbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OIOpPOH Ha CIPaBOYHYIO
MH(pOpMAaLIHIO.

OcyuiecTBIsATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6III€FO MHOXUTCJIA, IPUMCHCHUA
dopMynIbl  Pa3sHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOIl Ha CIIPaBOYHYIO HH(POPMALIHUIO.
Ipumensitb 1peoOpa3oBaHHE MHOTOWIEHOB JJIS PELICHHS
Pa3IMYHBIX 3aaa4 M3 MaTE€MaTUKW, CMCKHBIX IMPEAMCTOB, U3
peanbHON MPaKTUKH.

3HaKkoMHUTLCS C HCTOpHeﬁ Pa3sBUTHA MAaTEMAaTUKH.
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YpaBHenust VYpaBHeHue, npaBuia npeoOpazoBaHus ypaBHeHUd, | PemiaTh JMHEliHOe ypaBHEHME C OJHONM MEPEMEHHOI,

U HEPaBEHCTBA PaBHOCUIILHOCTb YPaBHEHHU. NpUMeHsI NMPaBHJIA IIEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
(20 9) JIuneliHOe ypaBHEHHE C OHOU MTEPEMEHHOMN paBHOCWIIBHOMY eMy Oosee mnpoctoro Buzaa. IlpoBepsiTh,
[IEPEMEHHON, PEILICHNE JIMHEMHBIX YpaBHEeHUN. Pelienne 3a1ad | BiseTcs 1M KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
C IIOMOILBIO YPAaBHEHHUH. IHoa0upars mpumepnl Map YUCEN, SBIIAIOIIMXCS PELICHUEM

*JluneliHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU M €r0 TpaduK *. | TMHEHHOTO YpaBHEHHS C ABYMsI IEPEMEHHBIMHU.

Cucrtema IByX JIMHEHHBIX YpaBHEHUH C JBYMs MepeMEHHbIMU. | CTPOMTh B KOOPAMHATHOM IUIOCKOCTH TIpapuK JIHMHEHHOIro
Pemenne cucreM ypaBHEHHH C€IOCOOOM TMOJCTAHOBKM U |YpPaBHEHHUS C JBYMs IEPEMEHHBIMU (TIPH HEOOXOJUMOCTH C
CIIOCOOOM CIIOKEHHMSL. UCIOJIb30BAHUEM CMBICIOBOI OIOpPBI); MOJIB3YACH TIpaduKoM,
NPUBOAUTEH NIPUMePHI PELIECHUs YPAaBHEHUS.

Haxoauth pemeHue CUCTEMBI ABYX JMHEHHBIX YPABHEHHH C
JIByMsI TIEPEMEHHBIMM C OINOpPOW Ha alNrOpUTM Y4YeOHBIX
IEUCTBUI.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d IOJY4YEHHBIM pe3yibTaT C ONOpOM Ha
BOIIPOCHBIH IJIaH.

Koopaunarsi Koopaunara Ttoukm Ha mnpsmou. YwucioBble npomexyTku. | M3o0pakaTh Ha KOOPIAMHATHOU MpAMOi TOYKH,

U rpadgukm. Paccrosinue Mexay 1ByMsl TOUKaMH KOOPAUHATHOU MPAMOK COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAMHATaM, IIy4d, OTPE3KH,

DOyHKIHT [IpsiMmoyronbpHas cucTeMa KOOpJMHAT Ha TUIOCKOCTU. [IpuMephl | MHTepBalibl; 3alUCHIBATh X Ha aJITeOpandecKoM sI3bIKE.

(24 9) rpadukoB, 3agaHHbIX ¢opmynamu. UteHue rpaduxoB|OTMedYaTh B KOOPAMHATHON IJIOCKOCTH TOYKU I10 33JJaHHBIM
peabHBIX 3aBUCUMOCTEH. KOOpJMHATaM; CTPOUTH TpadUKH HECJOXKHBIX 3aBHCHUMOCTEH,

[Tonarue Qynkuuun. I'papux Qynkuuu. CpoiicTBa (QyHKIMIL. |3a1aHHBIX (OpMYTaMH, B TOM YHUCIE C MOMOILIBIO IHU(POBHIX
Jluneiinas  ¢yakuus. Iloctpoenue rpaduka JTUHEHHOM | TaOOpaTOPUIA.

¢ynkuun. I'paduk pynkum y = kx + b. IIpuMeHsiTh, M3y4yaTh NpPeMMYIIeCTBA, WHTePHPETHPOBATH
rpadudeckuit crocod MpeACTaBICHHS U aHAIN3a Pa3HO0Opa3HOM
KU3HEHHOH HH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIIMH, OBJIaJIEBAaTh
(YHKINOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBarh jquHeiiHyI0 QyHKIMIO ¥ = kx + b, onmHCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3HaU€HUH K03(h(HUIIUEHTOB k U b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MPABUIIA).

60



Ctpouthb rpaguku TUHEHHON QyHKIMH, QYHKIUU Yy = kx + b
Hcnoab3oBate 1HMGPOBBIE pecypchl I [IOCTPOEHUS
rpadukoB GyHKIMI 1 ©3y4YEeHUS UX CBOHCTB.

IIpuBOoaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEW B peajbHBIX
mpolueccax U sSBJICHUSIX.

IloBTOpPEHME
U 00001IeHuE
69

[ToBTOpEHHE OCHOBHBIX IMOHATHI U METOJOB Kypca 7 Kiacca,
0000111eHHE 3HAHUT.

BbiOnparh, mNpUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIYMCIICHHM,  TpeoOpa3oBaHUN  BBIPAKCHHH,  PEIICHUS
YpaBHEHUI MTPH HEOOXOIMMOCTH C HAMPABIISIONIEH MTOMOIIBIO.

OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJHAEMbIX JIEUCTBHI U

CaMOIIPOBEPKY pe3yiibTaTa BBIYMCICHUN, MPEOOpa3OBaHU,
MOCTPOCHUH.
Pemath mpocreiilime 3agauM U3 PEANBHOM  JKH3HH,

NPUMEHSATh MaTeMaTHYeCKHe 3HAHMSA /IS PelleHus 3a/1ad u3
JIPYTUX MPEIMETOB.

Pemate mnpocreiilmme TeKCTOBbIE 3a/Ja4H,
BBIOHPATH CMIOCOOBI PELICHMS 33/1a4U.

CPABHUBATD,

8 kaacc (e menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4AKIIHUXCS

4acoB)
Yucaau KBagpatuelii  kOpeHb M3 YHUCHA. *[lonsiTue 00 | @OpMYJTHUPOBATH ompejiesieHHe KBAJAPaTHOTO KOPHS W3 YUCIA,
BbIYHCJICHHS. uppaiMoHansHOM  yHcne.  [lecaTuuHble — MpUOMMKEHUS |apUPMETHUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBagparnbie HWppaAlMOHATIBHBIX YUCE. BHU3YaJIbHOW OMOPO.
KOPHU JeiictButenpHple ynciaa. CpaBHEHHE NEMCTBUTENBHBIX yncen *. | [IpuMeHsITh ONEpalyio M3BICYEHUS KBAJpaTHOIO KOPHSA W3
(15 ) Apudmerndeckuii KBapaTHBIN KOPEHb. YHCIIa, UCMOJIB3Ysl TPU HEOOXOIMMOCTH KAJIBKYJISITOP.

YpaBHeHue BUaa © = a.

CaoiicTBa apudmeTnyecKux KBaJPATHBIX KOpHEH.

OI[eHI/IBaTb KBaJAPAaTHLIC qucjiaMu u

JACCATUYHBIMHA }Ip06$IMI/I.

KOpHHA OeIbIMHU
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[IpeoOpa3oBaHre 4YHCIOBBIX  BbIpaXeHHH, coaepxamux |CpaBHHBATL M YHOPAAOYHMBATH  palMOHaJbHbBIE U

KBaJpaTHBIC KOPHHU. WppALMOHATIBHBIC YKCIIa, 3alMMCAHHBIE C TTOMOIIBIO KBaJPaTHBIX
KOpHE MpH HEOOXOIMMOCTH C HAPaBIISIOLIEH TOMOIIBIO.
HccaenoBatb ypaBHEHHE 2= a, HaxXOAWTh TOYHBIE U

npuOIKEHHBIE KOpHH ipu a > 0.

HccaenoBarh cBOMCTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHUCJIOBBIE HKCIIEPUMEHTBl C HCIOJIb30BAHUEM KaJbKYJIATOpA
(KOoMIIBIOTEPA).

IIpumeHnsaiTh cBoOlicTBA apupMeTHUYECKHX KOPHeHd IJIs
npeodpPa30oBaAHUA BbIPAKEHUI.

BbinosiHATL mpocreiimMe npeo0pa3’oBaHUs  BBIPAKCHUU,
cojiepXKalluxX KBaJgpaTHble KOpPHU. BbIpakaTb NepeMeHHbIE U3
reOMETPHUECKUX M (HU3NIECKUX (HOpMYIT IPHU HEOOXOTUMOCTH C
OMOpO Ha MPaBUIIO.

BorunciasTh 3HaYeHHs BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIB3YS MPU HEOOXOTUMOCTH KaTbKYIATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIC
MPEJICTABICHUSI, CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEeMATHKH.

Yucna u Crenens ¢ nenslM nokasareneM. CraHgapTHas 3anuch yucia. | @opMyJupoBaTh onpeaeleHue CTEIEHH C LEIbIM T0Ka3aTeleM
BbIYMCJICHHS. Pa3mepbl 00BEKTOB OKpy’KaroIliero Mupa (0T 3JIeMEHTapHBIX |(IpU HEOOXOJUMOCTH IO BU3YaIbHON OMOPE).

Crenennb YaCTHL JO KOCMUYECKUX OOBEKTOB), JUINTENBHOCTD nporieccoB | [IpeacTaBasiTh 3amuch  OOJBIIMX M MalbIX 4YHCET B
¢ HeJbIM B OKpYXaroIleM MHUpe. crangaptHoM Buzae. CpaBHMBATh 4YHCIIa W BEIWYHUHBL,
NnoKa3areJjieMm CBoJiCTBa CTENEHH C LIEJIBIM I10KA3aTEIEM. 3allCaHHBIE C UCTIOIb30BaHUEM cTeneHu 10.

(7 v) Hcnonb3oBaTh 3amuMch YHCEI B CTAHIAPTHOM BHAE IS

BBIPQ)KEHUSI pa3MepoB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpPY’KaOIIEM MHUDE.
®opmy/IMpPOBaTh, 3alMCbIBATL B CHMBOJIHYECKOH (popme U
WLIIOCTPUPOBATh NPUMePaMH CBOMCTBA CTENEHH C IIECJIBIM
nokaszareiaeM (MpU  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BU3yaJIbHOW OTIOPHI).
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IIpumeHsiTh  cBoOiicTBA  CTENEHW I IpeoOpazoBaHUs
BBIPOKEHHM, COIepkKalluX CTENEHU C IEJIbIM TMOoKa3zaTeleM C
UCIOJIb30BAaHUEM  CIIPaBOYHOM uHpopManuu. BbIMOJHATH
AeHCTBHSI C YHCIAMHU, 3alMCAHHBIMU B CTAHJAPTHOM BHJIEC
(YMHOXeHUe, JIeJIeHHe, BO3BEICHUE B CTEIICHB ).

Anreopanuyeckue |KBanpartHbiii TpéxuneH. PasnokeHune kBaapaTHOro TpéxwieHa|Pacmo3HaBaTh — KBagpaTHBIA — TPEXWIEH,  yCTAHABIMBATH

BbIPAKECHHS. Ha MHOXKUTEIIH. BO3MO’KHOCTB €I0 Pa3j0KE€HHs HA MHOKUTEIH.

KBagparubii PackaaapiBaTh Ha MHOMKMTEJIM KBAJPATHBIM TPEXWICH C

TPEXYJIeH HEOTPULATENIbHBIM JAUCKPUMUHAHTOM NPU HEOOXOAUMOCTH C

(Sv) OIIOPOM Ha AJITOPUTM IIpaBUJIA.

Aareopanueckne |AnreOpanyeckas ApoOb. JlonycTHUMbIe 3HaUE€HUS [IEPEMEHHBIX, | 3anuchIBaTh alreOpandyeckue BelpakeHus. HaxoauTs 00sacThb

BbIPAKEHHS. BXOIAIMX B  anreOpanyeckue BblpakeHHs. (OCHOBHOE |ONpeAENeHUs PalliOHAILHOTO BbIPAKEHUS.

Adaredpanyeckasi | CBOHCTBO anreOpanyeckoit Apoou. CokpaieHue Apooeil. BpInoIHATH 4KCIIOBBIC ITOACTAHOBKA U BBIYHCJIATH 3HAUYCHUE

ApooOb Crnoxenue, BbIUHTAHUE, YMHOKECHHE u JieJIeHre | 1po0u, B TOM YHCJIE C TOMOLIBIO KAJIBKYJIATOPA.

(15 9) anreOpandyeckux ApoGeil. IIpeoOpasoBaHue BblpakeHUil, | @OpMyJIMPOBATH OCHOBHOE CBOMCTBO airedpandeckoil apoodu

COJIEpIKaIINX alredpandecKue Ipoou. U IPUMEHATH €T0 JJ1s peoOpa3oBaHus 1poOeit.

BoInoHATL AeiicTBUSL ¢ anreOpauyeckKUMH JpoOsIMH  TIpH
HEOOXOIUMOCTH C Hampasistomeil nomomplo. [IpumeHsaTh
npeoOpa3oBaHus BBIpAXKEHUN JUIs pelleHus 3a1ad. BeIpakaTth
nepeMeHnble 13 (Gopmyn (PU3MUECKHX, TIE€OMETPUUECKHUX,
OINHUCHIBAIOLINX OBITOBBIE CUTYyallMM) MpPH HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

YpaBHeHus KBagparnoe ypaBHenue. HenosHoe kBajgpaTHoe ypaBHEHHE.|Pacno3dHaBaTh KBaJpaTHBIC YPABHEHMUS.

U HEpaBEeHCTBA. dopmysa KOpHEN KBaJpaTHOTo ypaBHeHUs. *Teopema Buera*. |3anucpiBaTh (opMyJsly KOpHEH KBaJpaTHOIO YPAaBHEHWS,

KBaaparubie Pemenne  ypaBHeHWH,  cBOAALIMXCA K  KBaJpaTHHIM. | peliaTh KBaJApaTHbIe YPaBHEHUs] — IIOJHbIE U HEMOJIHbIE (C

YPaBHEHHS [Ipocreiine ApoOHO-paLlOHANIBHBIE YPAaBHEHHUSL. UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

(154) Pemenne TekCTOBBIX 3amad ¢ NOMOLIBIO  KBaAparTHeIX | [IpoBoauTth  mpocreiilme  HMCCIeIOBAHUSI  KBAaJIpaTHBIX

YpaBHEHUM. YpaBHEHUM.

Pemath ypaBHeHusl, CBOJAIIMECS K KBaJIPAaTHBIM, C TIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHOM TNEepeMEeHHOM ¢ omopod Ha
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QITOPUTM MPABUIIA.
Ha0opats ¥ aHAJAM3MPOBATBL CBA3b MEXKAY KOPHAMU H
Koa(duLIMeHTaMH KBaJAPaTHOTO YPaBHEHHUS.

*[IpuMeHATD TEOpEMY Buera IS peLieHus
3a/1a4 (C UCIOIB30BaHNEM O0Opa3ia)™.

Pematp TekcTOBbIE 3amauM  AIreOPaUECKUM CIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKU YCIOBUS 3aJaud K
anreOpanvyeckoil MOAETH MyTEM COCTAaBJICHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBIAIOIIEH TMOMOINBIO);  pelaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCSI ¢ HCTOPHEH Pa3BUTHSI anreOpshl.

YpaBHeHus JluHeiHOE ypaBHEHHE C JABYMs IEPEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh JTUHCHHBIC YPAaBHEHUS C IBYMSI IIEPEMEHHBIMHU.
U HEepaBeHCTBA. IIPUMEPBI PEUIEHUS YPABHEHUN B LIEJBIX YUCTIAX. Crpoutb rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucrembl Pemenune cucrem ABYX JIMHEHHBIX YypaBHEHUH C JBYMS |HCHOJIB3Ysi 1UGPOBBIE pecypchl (IpU HEOOXOAUMOCTH C
YPaBHeHHI nepeMeHHbIMHU. [IpuMepbl pelieHus CUCTeM HETMHEHHBIX |OMOPON Ha allTOPUTM Y4eOHBIX AEUCTBUN).

(13 v) YPaBHEHUU C JIBYMsI IEPEMEHHBIMH. Pazanyare napauielbHbBIE U NEPECEKAIOIINUECS MPSIMBIE IO UX

*['paduyeckas  MHTEpHpeTalns  ypaBHEHUS C  JBYMs |ypPaBHEHUSM.

[IEPEMEHHBIMU U CUCTEM YPAaBHEHMM C IByMs IIEpEMEHHBIMU *. |PemiaTh CHCTEMBl JABYyX JIMHEHWHBIX YPaBHEHHU C JBYMs
Pemenne TeKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM. IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocreiiime CUuCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUMN
HE SIBJIIETCS TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsOLIeH
MTOMOUIBIO.

*[IpuBoAuTh rpaduyecKyl0 HHTEPHPETAUUIO PELICHHS
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JByMsI [IEPEMEHHBIMU. *

Pemath TeKcTOBBIE 32/1a4H AITeOPaMUECKUM CIIOCOOOM.

YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpPOBATH CBOIiCTBA YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepageHcTBO ¢ 01HOM nepeMeHHOM. JInHEelHbIE HEpaBEHCTBA C | WIUIIOCTPUPOBATh MX HA KOOPIWHATHOM IIPSIMOIA.

HepaBencrBa OJIHOM mnepeMeHHOM M uXx pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.

(12 4) HEpPABEHCTB C OJTHOW NMEPEMEHHOM U UX PEUICHUE. Pemiath, JMHEHHBIE HEPaBEHCTBA C OJHOM IEPEMEHHOM,

I/I306pa)KGHI/Ie peuicHu-d JINHENHOTO HCEPAaBCHCTBA U UX CUCTEM 1/1306pa>1<aTL PCIICHUC HCPABCHCTBA HA YHCI0BOM HpHMOﬁ.
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Ha YHUCIIOBOU IIPSIMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peILICHHUE
CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSAMOM  IIpH
HE00XOUMOCTH C BU3YyaJIbHOW ONOPOH.

DyHKIMH. [lonartue ¢ynkuuun. OOnacTe ompeaeneHus U MHOXECTBO | Mcmoab3oBaTh  (QYHKIHMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHOBHBIE 3HaueHul QpyHkuuu. CriocoOsl 3a1anus GyHKIUH. CHMBOJIHKY.

NOHSTHS I'padux ¢ynkuuu. CoiictBa (yHKIMH, UX OTOOpakeHHE Ha |BblumcasaTh 3HavyeHMsi GYHKUUH, 3aAaHHBIX (opMynaMu (IIpu
(59) rpaduke. HEOOXO/JMMOCTH HCIOJb30BaTh KalbKYJISATOpP); COCTABJIATH

TA0 MBI 3HAYEHHIT QYHKIUY.

CTpouTh N0 TOYKaM rpaduku QyHKIUHN.

OnuceiBaTh cBOMcTBa (QYHKIMM Ha OCHOBE €€ IpauyecKoro
OpPEJCTaBICHU MpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O  H
CHMBOJIHKY.

HccaenoBarh npuMepbl IpadUKoB, OTPAXKAIOIIUX peabHbIC
nporeccel U sBieHus. IIpUBOAMTH NpUMeEpPbI IMPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.

Hcnoib30BaTh KOMIBbIOTEPHBIE MPOrPaMMBbI Ul IOCTPOEHUS
rpaduKoB (PyHKIUI U U3ydeHUs UX CBOMCTB

DOYyHKIUH. Urenne wu mnoctpoeHue rpapukoB (yHkuuid. [Ipumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIIMY 3HaUEHUE OJHOM U3
Yucaosbie rpaduKoB (PYHKIMH, OTpa’karoIINUX peabHbIe MPOLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAUYEHUIO APYTOM.
byHkunn @yHKINH, OIIMCHIBAIOIIE MIPAMYIO 51 oOpatHyto | B HeclnoXHBIX ciyyasx BbIpa:kaTh (POPMYJIOH 3aBHCHMOCTh
9y IPONOPLMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeTUUHHAMH.
I'padux GyHkimm y = x°. OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIWYUHBI B
Oyrkmny = X4y = X,y = VI,V = S; *rpaduaecKoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3snaBarh Buasl wu3ydaeMblx (¢yHkiuid. I[loka3biBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPJIWHATHOM IUIOCKOCTH

rpadukoB byHKIUI BHJIA: y = X%, y = x,

k

y=axy==

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJIeHus Ul PELICHUs U UCCIEA0BAHUSA YPABHEHUN U

pelieHne ypaBHEHH U CUCTEM ypaBHEHUU. *
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CHCTEM ypaBHEHUH.
[pumensite nugpoBbie pecypcbl Ui IMOCTPOCHUS TpaduKOB

GyHKIHA.

IloBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMS 4YMCEI, BBIYMCIICHUH,

U 00001IeHuE KJIaCCOB, 00001IEHNE 3HAHUI. peoOpa3oBaHuil BBIPAKEHUH, pEIIEHUs] ypaBHEHUI.

(64) OcylmecTBIATh CAMOKOHTPOJIb BBIINOJHAEMbIX ACUCTBUNA U
CaMOIIPOBEPKY pe3yibTaTa BBIUMCIEHHH, IpeoOpa3oBaHui,
IIOCTPOEHUM.

Pemars 3amaum M3 peaJbHOM JKU3HU, MPHUMEHATH
MAaTeMaTUYCCKHUEC 3HaHWA OJid PpCHICHUA 3adad W3 JPpYrux
MPEIMETOB.

Pemiath TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pellIeHus 3a/1auH.

9 kiaacc (ae meree 102 u)

Ha3Banmne
pa3aesa (TemMbl)
OcHoBHOE coep:kaHue OcHOBHbBIE BU/IbI 1eATeJIbHOCTH 00y4aI0MXCs
Kypca (4uci1o
4acoB)

Yucaa n PanmonaneHble uncia, *UppallMOHAIBHBIE YNCIIA, KOHEYHbIE U | Pa3BuBaThL mpeacTaBjieHHsi O 4YHUCIax: OT MHOJYKECTBA

BBIYHCJICHHUS. OECKOHEUHBIC JIECATUYHEIE poowu. MHOXECTBO | HATYpaJIbHBIX YHCEII 0 MHOXKECTBA JEHCTBUTEIBHBIX YHCET.

JlelicTBUTE/IbHBbIE |/ICUCTBUTENBHBIX  YHCEN; JACHCTBUTENbHBIE 4YHCIAa  Kak |O3HAKOMHTBLCSA c BO3MOXKHOCTBIO MIPEICTABICHUS

gyucjIa OCCKOHEYHBIC JECATUYHBIE IpoOH. B3amMHO OJHO3HAYHOE |EHCTBUTEIHLHOTO YMCa KaK OCCKOHEYHOU JECSITUYHOU APOOH,

9 9) COOTBETCTBHE MEXIY MHOXKECTBOM JICHCTBUTENBHBIX YUCET U |[MPUMEHATh JIECATHUHbIE NPUOJIMKEHUS pPAlUOHAIBHBIX U
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. HUPPALMOHATIEHBIX YHCET.
CpaBHeHHE  JCUCTBUTENBHBIX  UHCEN, apudMeTHUecKue | *3anuchbiBaTh, CPaBHMBAThH " YHOpPSiI0YMBATh
JNIEUCTBUS C JEUCTBUTEILHEIMA YHUCIIAMU. * JEUCTBUTEIbHBIC YHCIa ™,
[Tpubnmxénnoe 3HAYEHHE BEJINYMHEI, TOYHOCTb | BLIMOJIHATH, cOYeTass YCTHbIE U MHCbMEHHBIE MPUEMBI,
MPUOJIKEHUS. apugMeTHyecKUe ecTBUSI C PAlMOHAIBHBIMU YHCIAMU;
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Oxpyrnenue wuyucen. Ilpukuaka u OIeHKa pPe3yIbTaToOB

BBIYHUCIIEHUI.

HAXOJUTh 3HAYEHHUs CTENEHEW C LEeIbIMM IOKa3aTeasiMu U
KOPHEW; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
IMonyyuTs mnpeacTaBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCeJl B PAKTUYECKOM IESITENBHOCTH YEI0BEKA.
AHaUM3MpPOBaTh M JeJaThb BBIBOAbI (110CJI€ COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPHUOJIMKEHHS ICHCTBUTEIHHOTO YHCIIA
IIPU PELICHUH 3a/1a4.

OKpyrifiTh JEHCTBUTEIBHBIC UYUCIIA, BHINOJHATH NMPUKUIAKY

pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUN  YUCIIOBBIX
BBIPAKCHUM.
3HAKOMUTHCA C UCTOPUEH pa3BUTHS MATEeMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHMe. PemieHune ypaBHeHu#, cBoasamuxcs K|OcBauBaTh, 3alOMHUHATHL M NPHUMEHATb Tpaduyeckue
U HEepaBeHCTBA. JIMHEUHBIM. MeTOoAbl IIPY PELICHUM YPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBagpatHoe ypaBHeHue. Pemenue ypaBHEHM, cBOASIUXCS |(IpH HEOOXOAMMOCTH C ONOPOM Ha aITOPUTM Y4eOHBIX
¢ OJHOI K KBaJlpaTHbIM. bUKBaipaTHbIEC ypaBHEHUS. JEeNCTBUI).
nepeMeHHOMn *[Ipumepbl pellleHUusT ypaBHEHUW TpeThell u  ueTBEPTOM | Pacmo3HaBaThb 11ejbIe U JPOOHBIC YpaBHEHUS.
(14 9) CTEIECHEN Pa3/I0KEHUEM Ha MHOKUTEINH. * Pemiate JiMHeiiHble W KBAJipaTHbIe YPAaBHEHHUs, YPaBHEHHS,
Pemenue npoOHO-paliMOHAIbHBIX YPAaBHEHUH. CBOJSILIMECS K HHMM, IpocTelline JIpoOHO-palliOHaIbHbIE
Penienue TekcTOBBIX 33a4 alre0OpandeckuM METOAO0M. YPaBHEHHS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cy1aTb HMX W PpemiaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHus JIuneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh W MPUMEHSATH NPUEMBI PEIICHUS CUCTEMBI JBYX
U HEpaBEeHCTBA. Cucrema AByX JNMHEWHBIX YPaBHEHHMM C IBYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHEHHUH C IBYMS IIEPEMEHHBIMHU U CHUCTEMBI JIBYX
Cucrembl n e€ pemieHue. Pemienue cucreM IByX YpPaBHEHMM, OJHO W3 |ypaBHEHHMH, B KOTOPBIX OJTHO YPABHEHME HE SIBISAETCS JTMHEHHBIM
YPaBHEHHH KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH. (o BU3yanbHOI omope).
(14 9) I'paduueckass mHTEpHpeTalMs CUCTEMBI ypaBHEHUU c AByMs | Mcmoab3oBaTh (PYHKIIMOHAIBHO-TPAPUUIECKUE TMPEACTABICHUS

MIePEMEHHBIMH.
Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

JUI pellieHHs] U HCCJIeI0BAHNS YDABHEHUH U CHCTEM.
AHAJIM3UPOBATh TEKCTHI 32/1a4, peliaTh UX anredpandeckum
CIIOCOOOM: MepPexXoANTh OT CIOBECHOH (hOPMYIUPOBKH yCIOBHS
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3aJjauy K anreOpanyeckoi MoJenu MyTéM COCTABIEHUS CUCTEMBI
YpaBHEHUI; pelIaTh COCTaBICHHYK) CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS € HCTOPHEH Pa3BUTH MATEMaTUKU

YpaBHenust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anUCBIBATH, IOHHMATbh, HHTEPHPETUPOBATH
U HepaBeHCTBA. JInneliHbIe HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX PELICHUE. |HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrtBa CucteMbl TMHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U MX | BBIMOMHATH NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh Ul
(16 9) peuieHue. npeoOpa30BaHuUs CBOWCTBA YHCIOBBIX HEPABEHCTB.
KBagparHble HEpaBEHCTBA U UX PEILLICHUE. Pacno3naBaTth JIMHEIHBIEC U KBaJAPAaTHBIE HEPABEHCTBA.
I'padmueckass  wHTepmpeTanusi HEpPaBEHCTB ®  cucTeM |Pemarh  JTUHCHHBIE  HEPAaBEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU. HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOUIUX KBaJIpaTHOE

HEPaBEHCTBO, U PELIATh UX; 00CY:KAATH [I0JYyYCHHBIE PELICHHUS.
H300pakaTh pelieHre HepaBeHCTBAa U CUCTEMbl HEPAaBEHCTB Ha
YUCIOBOM MNpPsAMON, 3aNMCBHIBATH PEIICHUE C IIOMOUIBIO
CHMBOJIOB.

Pemath KBajpaTHbIE HEPAaBEHCTBA, MCIONB3YsS Tpaduueckue
IPE/CTaBJICHUS.

OcBauBaTb M TPHUMEHATh HEPABEHCTBA IIPU PEIICHUU
pas3IMYHbIX 33J]ay, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHkun KBanpatuunas ¢Qynkuus, e€ rpaduk u cpoiicrBa. Ilapabona,|Pacmo3dHaBaTh BUAbI U3y4yaeMbIX (QYHKIUH; HILTIOCTPHPOBATH
(16 v) KOOP/AMHATHI BEPIIMHBI TapaboIIbl, 0Cb CHMMETPHH Mapadojbl. |CXeMATHYECKH, OOBSICHATh DPACIOJIO0XKEHHE Ha KOOPIUHATHOU
Crenennbie GYHKIUM C HATYPAJIbHBIMU TOKa3aTeNAMH 2 U 3, | IJIOCKOCTH TpaduKoB GyHKIUN Buga: y = kx, y = kx + b, , y
WX rpadyKu ¥ CBOHCTBA. = ax’, y = ax’,
o _ _ _ 2 _ 3 k -
I'pauxn q)kaKHHH- y=kxy=ke+b,y=ax,y=ax, y = 4/X, ¥ = = B 3aBHCHMOCTH OT 3Ha4e€HWH KOd()(HUIINEHTOB;
X
y=+xy= ot OIIMCHIBATh UX CBOMCTBA.

Pacno3naBaTth KBaipaTUYHYIO QYHKIIHIO IO (popmyie.
[puBoanTs, mNpUMepPbl KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUUHOM
byukimu  y = ax* + bx + ¢ (upu  HEOOXOOUMOCTH ¢
HaIPaBJISIOIIEN TOMOIIBIO).
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Crpournb U U300pakaTh cXxeMaTH4YeCcKH  rpaduku
KBAJPATHUHBIX (YHKIMI, 3a1aHHBIX GOPMYIIAaMH BHIA Y = ax’, y
= ax’ + q, y = alx + p)’ y =ax’ + bx + ¢ (mpu
HEO0OXOIMMOCTH C BU3YAJILHOUM OMOPOiA).

AHATU3MPOBATh M NPHMEHATHh CBOWCTBAa  M3YYECHHBIX
GyHKUMH 1011 UX TOCTPOEHHs, B TOM YHCIE C MOMOIIBIO
U(PPOBBIX PECYPCOB.

Yucnosbie [ToHsTHE YNCIIOBOI TOCIE0BATEIBLHOCTH. OcBauBaTh M NMPUMEHATH WHJCKCHbIE 00O3HAUEHUS, CTPOUThH

MOCJIe0BATEIbHOC |33/1aHue [OCIIEe0BATENbHOCTH PEKyppEeHTHOH (opMyiioil U |pedyeBble BBICKA3bIBAHUSI C UCIIOJIb30BAHUEM TEPMHHOJIOTHUH,

™ (bopmyIoi n-To YNeHa. CBSI3aHHOM C IOHSATUEM MOCIIEI0BATEIbHOCTH.

(15 9) Apudmernueckas u reomeTpudeckas mnporpeccuud. Gopmyssl | AHAIH3HPOBATH (HOpPMyNy n-ro 4ieHa MOCIeI0BaTeIbHOCTU
n-rO 4ieHa apu(METUYECKOH M TeOMETPUYECKON MPOTPECCHil, |  PEKYppEeHTHYI0  (GopMyly ©M  BBIYHCJIATHL  WICHEI
CYMMBI [IEPBBIX 1 YICHOB. MOCJIE0BATEIBHOCTEH, 3aJIJaHHBIX 3TUMU bopmynamu.
*300pakeHre YICHOB apu(METHYCCKOH M TEOMETPUYECKOM | Y cTaHABJIHBATH 3aKOHOMEPHOCTh B MMOCTPOEHUHU
MIPOrpeccuil TOUKaMu Ha KOOPAUHATHOM IJTIOCKOCTH. MIOCJIEI0BATEIbHOCTH, €CIIM BBINMCAHBI IEPBBIE HECKOJBKO €€
JIMHENHBIN U SKCIIOHEHIIUAJIbHBIA POCT. YJICHOB.
Cno>xHbI€ TPOLIEHTBHIL. * PacnozHaBath  apupMETHYECKYI0O U T€OMETPUUYECKYIO

MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3aIaHus.

Pemarp 3amauun ¢ wucnonb3oBaHueM ¢GoOpMyNl n-TO 4JEHA
apumeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MIEPBBIX 71 YWICHOB C OMOPOil Ha CIPaABOYHYIO HHPOPMAIIHIO.
*N300paxkaTh WIEHbl IOCJIEIOBAaTEIbHOCTH TOYKaMH Ha
KOOPAWHATHOU INIOCKOCTH *,

PaccmaTrpuBar, mnpuMepbl NpPOLECCOB W fABJEHMHA U3
peanbHOU JKM3HHU, WJUTIOCTPUPYIOLLIME W3MEHEHHE B
apru(pMETUYECKON MPOTPECCUHU, B TEOMETPUUECKON MPOTPECCUU;
*U300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH TpadudecKu™.
Pemiats mnpocreiimme 3aga4vmM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJEA0BATEIBbHOCTSIMUA, B TOM YHCIE 3aJayd HU3 pPEalbHOMU
KU3HA c HCIIOJIb30BaHHUEM 1 poBbIX TEXHOJIOTHI
(9MEKTPOHHBIX TabIUIL, rpaUUECKOTO KaTbKyIATOpa U T.I1.).
*PermaTh 3a7a4l Ha CIOKHBIE MPOLEHTHI, B TOM YHCJIE 33a/1a4d

69



U3 pealibHOM MPAKTUKHU (C UCTIOIb30BAaHUEM KaJIbKYJIsSTOpa). ™
3HAKOMUTBCS ¢ HICTOPHEN Pa3BUTUS MATEMATUKH.

IloBTOpEHUE, Yucaa M BbIYMCIEHHS (3alKCh, CpaBHEHHE, JeicTBUS c|OmnepupoBaTh NOHATHAMH: MHOXECTBO, IOJMHOXECTBO,
00001eHNe, JNCHCTBUTENFHBIMA YHUCJIAMHU, YHCIIOBAas TpsSMas, MPOICHTHI, |OMEpallii HaJ MHOXXECTBAMHU; HMCIOJb30BaTh TpaduiecKkoe
CHCTEMATH3alMsl | OTHOIICHHUSI, IPOIIOPIINH; OKPYTJIIEHHE, MPUOIMKEHUE, OIIEHKA; | IPEJICTABJICHUE MHOXKECTB ISl OMMCAHUsI PEAThHBIX MPOIIECCOB
3HAHUM pEelIeHrEe TEKCTOBBIX 33124 apu(PMETHUISCKUM CIIOCOO0M). W SIBJICHWUW, TpU pEIICHWH 3a7ad M3 JAPYruxX ydeOHBIX
(18 u) MPEIMETOB.
Anredpanyeckue BbIPaKeHUs (mpeoOpazoBanue | AKTyaJH3UPOBATh TEPMHHOJIOTHIO H OCHOBHbBIE J1eiiCTBHS,
anreOpanvecKux BhIPAKEHUN, JOIMMYCTUMBIC 3HAYCHUSA). CBSI3aHHbIe C YHCJIAMH: HATypaJlbHOE YHUCIO, MPOCTOEC U
@dyHkuuu (MIOCTPOSHHUE, CBOWCTBA W3YYEHHBIX (YHKIHH; |COCTABHOE YHCIA, JCIMMOCTh HATYPaJIbHBIX YHCEN, HMpPU3HAKU
rpaduyeckoe peleHne ypaBHeHUH U UX CUCTEM). JEIUMOCTH, 1LIEJI0€ YHUCIIO, MOAYJb 4YHCa, OOBIKHOBEHHAs U

JecATUYHAsE ApOOH, CTAaHIAPTHBIA BUA YHCIa, apu(METHIECKUI
KBaJIpaTHBIN KOPEHb.

BbInoJHATL JelHCTBUSI, CPAaBHUBAThL W YHNOPSIA0YMBATH
Yucla, MPEACTaBIATh 4YHUCIAa Ha KOOPAUHATHOW MPSIMOH,
OKpYIJIATh ~ YHMCJIA; BBIMOJHATL TPUKHIKY H  OIEHKY
pe3ynbTaTa BHIYUCICHUH.

Pemath TekcToBBIE 3a1a4U APU(YMETHIECKUM CIIOCOOOM.
Pemats, mnpakTHueckHe 3ajgauM, COJACpXKAlIUe IPOLEHTHI,
JOJIM, 4YacTH, BBIPAKAIONIME 3aBHCUMOCTH: CKOpPOCTh —
BpeMs — pPAcCTOSIHUE, IIeHa — KOJMYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMsi — MPOU3BOJUTENILHOCTD TPYAa.
Pa3ouparh peanbHble KU3HEHHbIE CUTyallld, GOpMYJIMPOBATH
UX Ha S3bIKE MaTeMaTHKH, HAXOAUTh pEIICHUE, MPUMEHS
MaTEMaTUYECKUN annapar, HHTePIPeTHPOBATH PE3YyIbTaT
OnepupoBaTh NOHATHSAMM: CTCIIEHb C IEJIBIM ITOKa3aTeleM,
apudmeTnyeckuit KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,
anredpanydeckast ApoOb, TOKIECTBO.

BbINOJHATH OCHOBHBIE [€HCTBHS: BBIIOIHATH PACYETHI IO
dbopmynaMm, mpeoOpa3oOBHIBATH IIEINbIE, APOOHO-pAIlMOHATHHBIC
BBIDOXXEHUS W BBIPAXEHUS C KOPHSIMH, pPEaM30BHIBATh
pa3io)KeHHe MHOTOWJICHa Ha MHOXHTEIH, B TOM YHCIE C
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UCIONIb30BaHUuEM (OpMyNl Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO HMH(POPMAIHUIO);
HAXOJUTh JOIYCTHUMbIE 3HAYEHHsI MEPEMEHHBIX Ui TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBaTh ¢ IOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHATHAME: QYHKIMSA, rpaduK QYHKIUHU, HYIU
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIEe 3HAYCHUS
byHKIMN.

AHanu3MpoBaTh, CPaBHUBATh, 00CYyXkJaThb  CBONCTBa
GYHKIMHA, CTPOUTH UX TPadUKH.

OnepupoBaTh MNOHATHSIMU: INPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUHOHAIBHOCTb,  JIMHEWHas  (yHKUUSA,
KBajapaTuuHas QyHKIus, mapadoia, runepoona.

HUcnoan3oBatb rpaguku UL ONPEIEICHUS  CBOMWCTB,
MPOLIECCOB M 3aBUCUMOCTEM, IJis pelIeHus 3aJad U3 APYrux
y4eOHBIX IPEIMETOB U pEalbHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIIBIO TPadUKOB peaabHbIC MPOLECCHI U SBICHHUS.
Bripaxkarts popMysiaMmu 3aBUCUMOCTU MEXKIY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYYEHMU )

7 kaacc (He meHee 68 u)

Ha3Banue
pasaesia (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

IIpocreiimme [Ipocreiinme reomeTpuueckue 0ObEKThI: TOUKH, IPSIMBbIE, JTy4n

reOMETPUYECCKHUE " YTJIbl, MHOT'OYT'OJIbHUK, JIOMaHasi.

@opMyJIMPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
Pacno3zHaBaTh  K3y4YeHHBbIE  Te€OMETpUYecKue  (Qurypsi,
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¢urypsoi
M UX CBOHMCTBA.

HN3mepenue
reoMeTpu4YecKux

BCJINYUNH
(14 4)

CMeXHbBIC U BEPTHKAJIBHBIC YTJIIBL.

Pabota ¢ npocTeHmMu 9epTeKaMH.

W3mepenne IMHEWHBIX W YIJIOBBIX BEJIMYHMH, BBIYHCICHHE
OTPE3KOB U YIJIOB.
[lepumerp wu
PSIMOYTOJIbHUKOB.

COCTaBJICHHBIX nu3

wiomanas  Guryp,

onpeeJqAiTb WX B3aUMHOE pPACIOJIOKEHUE, BBINOJHATH
4epTEX 10 YCIOBUIO 3a/a4M (C MCIIONb30BAaHUEM CMBICIOBON
OMOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JICUCTBUM ).

IIpoBoauTh NpOCTENIINE IOCTPOCHUS C TOMOILBIO LIUPKYJIS U
JINHENKH.

N3mepsiTh JTMHEHHBIE U YIJIOBBIE BEIUYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOBEKTOB.

OnpenensiTb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.

Pematph 3a7auu Ha BBIYMCIICEHHE JJIMH OTPE3KOB U BEIUYMH
YTJIOB.

PemaTtp 3a/1auu Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUUECKUX
¢uryp.

IIpoBoauTh KiIaccu(PUKALMIO YTIIOB, BHIYHCIATH JIMHEUHbIE U
YIJIOBbIE BEJIMYHMHBI, MPOBOAUTH HECJOKHBbIE HEOOXOAUMBbIE
JIOKa3aTeJIbHbIE PACCYKICHUA.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.

TpeyroabsHuxku
(22 v)

[lonssTue O  paBHBIX TPEYrOJbHUKAX U  IIEPBUYHBIC
MIPE/ICTAaBICHUs] O pPaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.

[Ipy3Haku  paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJIbHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.
[Tpu3Haku 1 cBONCTBA paBHOOEIPEHHOTO TPEYTOJIbHHKA.
[IpotuB OonblIell CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIMMA
yTOIL.

[Ipocreiimne HepaBeHCTBA B T'€OMETPHH.
TpeyroiabHuka. HepaBeHCTBO JlomMaHOK ™.
[psAMOYTOIBHBIN TPEYrONLHUK ¢ yritoM B 30°.
IlepBble TOHATHS O 10KA3aTEILCTBAX B FEOMETPHH.

*HepaBeHCTBO

Pacno3HaBaTh Iapbl paBHBIX TPEYrOJIbHUKOB Ha T'OTOBBIX
yepTexkax (C ykazaHUEM IPU3HAKOB) MPU HEOOXOAUMOCTH C
BHU3YyaJIbHOU OIIOPOM.

BoiBoauTh  crneacTtBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyJIMpOBaTH oTpeeNeHusl: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJbHUKA; CEPEIMHHOTO IEpPHEHAUKYIIpa

OTpe3Ka; NEepuMeTpa TPEYroJdbHHUKA INPH HEOOXOIMMOCTH C
ONOpPO¥ Ha AJITOPUTM IIpaBUIIA.

@opMyJMpoBaTh CBOWMCTBA M TPHU3HAKK DPABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

CTpOl/lTb YCPTCIKU, pelnaThb 3a4a49i C IOMOIIBIO HAXOXICHUA
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PaBHBIX TPEYTOJILHUKOB.

I[pumeHsTH MPU3HAKU paBeHCTBA MIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajayax (C MCIOJIb30BAHHEM CMBICIIOBOM
OTIOPBI: HABOJAIINE BOMPOCHl W/WJIM alTOPUTMa Y4eOHBIX
JICHCTBHI).

Hcnonb3oBath 1mHU(POBBIE pPECYpCchl I HMCCIA€I0BAHHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUH.

IHapanieabHble [TapamnensHble nmpsMble, ux cBoWcTBa. Hakpect nexamue, | @opMyJupoBaTh  HOHATHE  IAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YIJIbl (0Opa30BaHHbIE NPU | HAXOAUTH IPAKTUUECKHUE TPUMEPHI.
yIJI0B [epeceueHU ! NMapauIeIbHbIX IPSMBIX CEKYILEH). M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NpPH NEPECEUCHUU
TPeyroJbHUKA [Ipyu3Hak  mapajuleIbHOCTH  NPSMBIX — 4E€pe3  PABEHCTBO |[1APAJUICIBHBIX MPAMBIX CEKYILEH
(14 9) pPacCcTOSHUI OT TOYEK OJHOM NMPSMOM 10 BTOPOM IPSAMON. [IpoBoaurs a0Ka3aTenbcTBa. DOPMYIHPOBATH TeopemMy
CymMma yriioB TpeyrojibHUKa U MHOTOYTIOJIbHUKA. [IapAJUICIBHOCTH  ABYX IPSAMBIX C  IIOMOIIBIO  YIJIOB,
BHemnue yriel TpeyrojabHuKa 00pa30BaHHBIX MpPH IEPECEUCHUU OTUX TNPSAMBIX TpETbel
IIPSAMOM.
BbrunciasTs CyMMY YIJIOB TPEYTOJIbHMKA M MHOTOYTOJIBHUKA.
Haxoautp uucioBble U OYKBEHHbIE 3HAUYEHUs YIJOB B
reOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
OxkpyKHOCTH OKpyKHOCTb, XOpJbl U JUAMETPBI, UX cBoiicTBa. KacarenbHas | @opMyJMpoBaTh  OmNpeesieHdsl.  OKPY)KHOCTH,  XOPBbl,
H KPYT. K OKpyXkHOCTH. OKpY>KHOCTb, BIUcaHHas B yroiy. *lloHdarne o|auamMerpa M KacaTeIbHOM K OKpyxkHOcTH. M3yuaTrh uX
I'eomerpuueckue |[I'MT, npumenenue B 3amadax. buccekTpuca M CepeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
MOCTPOeHUA MEPIEHIUKYIIAP KaK FTEOMETPUUECKHE MECTA TOUEK *. HccnenoBathb, B TOM YKCIIE HCMOJB3YH HH(PPOBbIE PECYPCHI:
(14 v) OKpy>KHOCTb, ONKCAaHHAs OKOJIO TPEYrojbHUKA. BrucaHHas B|OKpY)KHOCTb, BIUCAaHHYIO B YIroj; LEHTP OKPYXHOCTH,

TPEYTrOJIbHUK OKPY’KHOCTb.
[Ipocreiimne 3axa4m Ha TOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3zoBath MeToa ['MT s mokasarenbCcTBa TEOPEM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIMHHBIX
MEePIEHANKYIISIPOB K CTOPOHAM TPEYrOJbHUKA C TIOMOIIBIO
I'MT.*
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ONHUCAaHHOU
3THUX

OBjaneBaTr NOHATHAMHU  BIIMCAaHHOM
OKPY>KHOCTEH  TpEyrojibHUKa, HaXOAUTh
OKPYKHOCTEH ¢ ONOPOM Ha AJITOPUTM IpaBuIa.
Pemiath OCHOBHBIE 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOI'O
JIAaHHOMY; CEpEIMHHOTO MEepIEeHANKYIspa AaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4epe3  JaHHYH  TOYKYy W
MEePNEHANKYJISIPHON JaHHOW NPSAMOW; OWCCEKTPUCHI JTaHHOTO
yrija; TPEyroJibHUKOB [0 Pa3jU4HbIM 3JEMEHTaM MpHu
HEOOXOMMOCTH C HAIPABJISAIOMICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUSA T€OMETPHUU.

u
LEHTPBI

IToBTOpEHHUE,
00001IeHNE
3HAHMH
44)

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX TOHATUH U METOOB
Kypca 7 kiacca.

Pematn 3aJa4Yd Ha IIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUC CBA3U
MCXKAY pa3iInYHbIMU YaCTsAMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku u cBoiictBa. YacTtHble ciydyau | M300pakaTh W HAXOAUTH HA 4epTekaX 4EThIPEXYTrOJbHUKU
U napaiesiorpaMMoB  (IPAIMOYTOJIBHUK, POMO, KBaJapaT), WX |pa3HbIX BUJOB U MX 3JIEMEHTHI.
(12 9) npusHaku v cBoifctBa.  Tpamemus.  PaBHOOOkas — u|®opmyJmpoBaTh onpeneeHus: napajuiesiorpamma,

IIPSIMOYTOJIbHASL TPAIECLIHH.
*Y nBoeHue Menuansl. LlenTpanibHas cummeTpus *

NpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKOMH
Tpanenuy, IpsIMOYTrOJIbHON Tparenuy.

Hcnosb3oBarh MNpPH  pelleHHMHd NPOCTeHINMX  3a1ay4
MIPU3HAKN U CBOMCTBA: Mapajuiejorpamma, IpsMOyroJbHUKA,
poM0Oa, KBajgpaTa, Tpamelud, pPaBHOOOKOW TpameruH,
MIPSIMOYTOJIBHOW Tpamneluu.
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IIpuMeHsITL MeTOJ YIBOCHUS MEAMaHbl TPEYrOJIbHUKA C
OIIOpPOM Ha AJIITOPUTM IIpaBuUIIA.
Hcnoan3oBaTh LUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUTYP.
3HaKOMHTbCS C UCTOPUEH pa3BUTHS IreOMeTPHH.

I UCCIIEAOBAHUA

Teopema dPaJjieca

*Teopema Paineca u Teopema O MPOMOPIUOHAIBHBIX OTPE3Kax.*

IIpoBoaUTH MOCTPOEHMS C TIOMOIIBIO HUPKYIIA U JIMHEHKHU C

U TeopeMa 0 Cpenusia nuHus TpeyrojbHUKa. Tpaneuus, e€ cpeqHss JUHUSA.  |UCIOJIb30BaHWE  TeopeMbl  Q@aneca W TeOpeMbl O
nponopunoHaabH | *[IponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX,  CTPOMTH  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLIMOHAIIBHOTO OTPE3KA. IPONOPIUOHAIBHBIA OTPE30K € ONOPOM Ha 3PUTEIBHYIO
nojao0HbIE CBoiicTBa IIEHTpA MacC B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [lomobuble  TpeyronmbHuKM. Tpu  mpuszHaka  mojoOus | HaxoamTs mogo0HbBIE TPEYTrOJIbHUKH Ha TOTOBBIX YepTexkax ¢
(15 9) TpeyroJibHUKOB *. [IpakTuueckoe NpuMeHEHHE. yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB TONOOMS Tpu
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOIA.
Pemath 3agaum Ha TOAOOHBIE TPEYTOJIBHHUKH C TIOMOIIBIO
CaMOCTOSATEJIbHOTO IOCTPOEHHUSI YEPTEKEU U HaXOKICHUS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIpaBJISOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
no100UsT HECIIOKHBIX T€OMETPUYECKUX 3aJad C OMOpoil Ha
QITOPUTM Y4EOHBIX JEHCTBUM.
IlpumeHsiTh  TOJNYYEHHBIE  3HaHWS  [PpU  PEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJMMOCTHU
C HaIpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA T€OMETPHH.
Inomane. ITonsaTue 06 oOuIel TeOpUn TUIOMAIH. OgianeBaTh NMEPBUYHBIMH TPEACTABJIEHUAMH 00 oOIei
Haxo:xnenue @opmyabl A8 IUIOMIAAU TPEYrojbHUKA, MapajjienorpaMmma. | Teopuu Imiaomaau (Mepel), ¢opMyaupoBaTh CBONCTBa
Iomaaein *OTHOIIEHUE TJIOUIAEH TPEYTOJIbHUKOB C OOLIMM OCHOBaHMEM | IJIOLIA/M, BBISICHATD UX HArJISIIHBIA CMBICIL.
TPeyroJbHUKOB WM 0011el BBICOTOM. [lpumensats  Qopmynsl  IUIOIMIAAM  Mapajienorpamma,
¥ MHOTOYTOJIbHBIX |Bbruncienue miuomaneil cioxHbIX (Uryp depes pa3OMeHUE Ha |TpeyroyibHMKa, Tpalneuud ¢ OHNOpod Ha  CIPaBOYHYIO
¢uryp. [lnomaaum |4acTu u KOCTpOEHHUE. * nH(pOpMaLHIO.
nono6ubIX puryp |Ilnomanu ¢puryp Ha kiaeryaToit Oymare. IIpumensTs (bopMyIbI IO BBIITYKJIOTO
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(14 v)

[Tnomany nonoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
MPaKTUYECKUM cojiepkaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/Ia BCIIOMOTaTeILHOM mIonIaau. *

YeThIPEXYTOJIbHUKA Yepe3 AMArOHAIU U yrojl MeXAy HUMHU C
OIOPOH Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoauth 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUTOIIAH [T PELICHUS TeOMETPUUYECKHIX 3ajad.

Haxomurh 1uiomanu nogoOHbIX ¢Guryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIyMcasaTh IUI0MIAIM PA3IMYHBIX MHOTOYTOJIBHBIX (hUryp.
PemaTth 3aaun Ha IUIOMIA/b C MPAKTHYECKUM COZCPKAHUEM
MOCIIE COBMECTHOTO aHAN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO W NPHUMCHEHUE.
O6patnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMHA OCTPOTO yIia,
TPUTOHOMETPHYECKUE  COOTHOIIEHHWS B MPSIMOYTOJIBHOM
TpeyroibHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECCTBO.
COOTHOIICHUST ~ MEXAY CTOPOHAMH B MPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBath Teopemy Iludaropa, mcmoab3oBarh e B
IIPAKTUYECKHUX BBIUMCIICHUSAX.

Bnagerp  NOHATUSIMM ~ TPUTOHOMETPUYECKUX
OCTPOTO yrja, MPOBEePATH UX KOPPEKTHOCTD.
BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHaMu B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Hcnoan3oBarb,  GOpMysnbl  TPUBEIEHUS U
TPUTOHOMETPHUUYECKOE TOXKIECTBO JUISI HAXO0KIACHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

IIpumeHsITH TOTYYECHHBIE 3HAHHUA U YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3a1ad (Mpu HEoOXOJUMOCTH C ONOpOM Ha
JITOPUTM TPaBUIIA).

3HAKOMHTBCS C MCTOPHEl Pa3BUTHUSA T€OMETPUMU.

byHKIUH

OCHOBHO€

Yrael B

Brucannsie u HCHTPAJIBHLIC YIJIBI, YT'OJI MCKIY KacaTelIbHON U

(I)OpMy.]'II/II)OBaTb OCHOBHBIC OIIPCACIICHUSA, CBSA3aHHBIC C
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OKPYKHOCTH. XOpAOH. yrilamMu B Kpyre (BIMCaHHBIN YIroJl, IEHTPaIbHBIN YIoi).
Bnucannsble VYTibl MeXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BrircaHHbBIE ¥ ONMCAHHBIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCJISATH YIJIbl C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX yIiax,
YeThIPEXyroJbHUK |CBOWcTBA. IlpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
u. TFEOMETPUUYECKUX 3aad. LEHTPAJIbHOM yIJIe HpU HEOOXOAUMOCTH C BH3YaJbHOM
KacarenbHble B3anmHoe pacnonoxkeHue IByX OKpyxkHocrtei. Kacanue|onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM UHCIE C IOMOLIBIO LU(DPOBBIX
Kacaunue pecypcoB, BIMCAaHHBIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY:KHOCTeH BBIBOJAUTH WX CBOWMCTBA M IPHU3HAKU IIOCJIE COBMECTHOIO
(13 v) aHajiusza.
Hcnonb3oBaTh 3TU CBOWCTBA M INPU3HAKU IIPU PEILICHUU
3ajad.
IloBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHMM M METONOB KypcoB 7 u §|Pemars 3ajauyM Ha IOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menune KJIaCCOB, 0000IIIeHNE 3HAHUH. MEX]ly pa3JIMYHbIMU YacTAMU Kypca.
3HAHMH
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4AKIIHUXCS

4acoB)

Tpuronomerpus. |Onpenenenie TpUroHOMeTpUUecknX (GyHKIuA yrioB oT 0° 10| MopMyJMpoBaTh  ONpedeJIeHHs]  TPHUTOHOMETPHYECKUX
Teopemsl 180°. KocuHyc M CHHYC NpSMOro W Tymoro yria. Teopema|(QyHKIHH TYIbIX W MPSIMBIX YIJIOB C BU3YalbHON OIOPOIA.
KOCHHYCOB M KocuHycoB. (O000mEnHas) Teopema CHHYCOB (¢ paaumycoM | DopMyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHON OKpYXHOCTHM). HaxoxaeHue UIMH CTOPOH M |pPaJHyCOM OIMCAHHON OKPYKHOCTH).

Pemenue BEJIMYMH YITIOB TPEYTOJIBbHUKOB. Pemiath TpPEYroJpHUKM C ONOPOM Ha aNrOpPUTM YUEOHBIX
TPEyroJibHMKOB dopMyna MIOMAAA TPEYroJbHUKA Yepe3 JIBE€ CTOPOHBI M YIoJl | AEHCTBUI.

(16 9) Mexay HUMU. PopMyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero | Pemare  mpakTuyeckue  3agadyd, CBOAMAIIMECHd K
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AWaroHaid U yroJl MExXay HUMH.
HpaKTI/I‘-IeCKOC IMPUMCHCHUC NOKA3aAHHBIX TCOPCM.

HAXO0KACHUIO PAa3/IMYHbIX 3JIEMEHTOB TPEYIroJbHHUKA.

IIpeo6pa3zoBanmne | *[lonsarue o npeoGpa3oBaHMM OO0US. OcBauBarthp NOHSITHE npeoOpa3oBaHus nogoous.
noaoous. CoOTBeTCTBEHHBIE JIEMEHTHI MTOI00OHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (GUTYp MPHU
MeTtpuyeckue Teopema o0 mnpou3BeneHUM OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuu nonodus. HaxomuTs npuMepsl nogodus B
COOTHOIIICHUS B IIPOM3BEACHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJApaTe |OKpPYKAOLIEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH kacaTenbHOU. [IprMeHeHHMe B peIIeHUH T'eOMETPUYECKUX | *BhIBOAMTH METPUYECKUE COOTHOUICHUS MEXAY OTpe3KaMu
(10 v) 3agay. * XOpJ, CEKyLMX UM KacarellbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
PemaTp reoMeTpudecKue 3aJadd M 3aJa4d HU3 PEATBHOU
KHU3HH C UCII0JIb30BAaHUEM IIOJOOHBIX TPEYTrOJIbHUKOB. *
BexkTopsbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | MUCMoab30BaTh BEKTOPbl Kak HaIpaBJIECHHbIE OTPE3KH,
(12 v) YMHOXXEHHE BEKTOpa Ha YUCIIO. HCCIIeI0BATh reoMeTPUUECKUI (nepemerenue) U
PuU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB. ¢usnveckuid (Cuiia) CMBICIBI BEKTOPOB C ONOpOH Ha
PaznoxeHue BekTopa HO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM. | BOIPOCHBIH IUIaH.
Koopaunats! BekTopa. 3HATH omnpefeJeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkansipHoe MpOU3BEJCHUE BEKTOPOB, €ro IMPUMEHEHHE [UIs | yMHOKEHHS BEKTOpa Ha 4HCIIO, ucejie10BaTh
HaXO0XACHUS JUIMH U YIJIOB. TreOMETPUYECKUI B (PU3MUYECKHI CMBICIIBI TUX OTIEPALIUH.
Pemenue 3a1a4 ¢ mOMOIIBIO BEKTOPOB. Pemiatp reoMeTpudeckue 3ajadyd €  HMCIOJIb30BAaHUEM
[IpumeHeHne BEKTOpPOB Il pELIeHMs 3ajad KUHEMAaTHKU U | BEKTOPOB.
MEXaHUKH. PacknaapiBaTh BEKTOp MO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKaIsIpHOE  NPOU3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.
Boruncaste CyMMy, PasHOCTb M CKaJISPHOE IPOU3BENCHUE
BEKTOPOB B KOOpJIMHATAaX.
IIpumeHsITh CKaJspHOE IPOU3BEACHUE [UISI HAXOXKICHUS
JUIMH U YTJIOB.
JexapToBBbI JlexkapToBbI KOOPIMHATHI TOUEK Ha IIOCKOCTH. OcBauBaTh NMOHATHE NMPSIMOYTOJBLHOM CHCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha| *YpaBHeHHE NPAMON.* YTIIOBOH KOA(PQHUIMEHT, TAHT€HC YIJIa |1eKapTOBBIX KOOPJHMHAT TOUKH.
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IUIOCKOCTH HAaKJIOHA, NapaJlJIe/IbHbIE U IEPIECHANKYJIAPHBIE MPSIMbIE. HccaenoBath ypaBHEHHE MPSAMON M OKPYKHOCTU C OIOPOH
9 ) VYpaBHeHune OKpyXHOCTH. HaxoxaeHne KOOpAMHAT TOYEK |Ha BOIPOCHBIM ILJIAH.
[epECeYEeHUs] OKPYKHOCTH U IPSIMOM. HaxoauTtb LeHTp U pagnyc OKpPYKHOCTH MO €€ YpaBHEHUIO.
MeTtox KOOpAMHAT MPU PELIEHUH T€OMETPUUECKUX 3aad. Pemars 3agayM Ha HAaXOXICHHE TOYEK MEPECEUCHUS
Hcnonbs3oBanue MeToa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax HPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJAa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YITIOBOTO KOX(UIMEHTA MPSIMOI
OpU pPELIeHUH 3aJ1ad, 1 OIPEICICHUS PacHOJIOKEHUS
HIPSIMOM.
IIpuMeHSAITh KOOPAMHATHI NIPU PELICHUU T'€OMETPUYECKUX U
MPAaKTUYECKUX 3aJad, ISl IOCTPOEHUS MAaTeMaTUYECKUX
MoJIeiel pealbHbIX 3314 («METO/ KOOPIUHATY).
IMoab3oBaTbest Uil TIOCTPOCHUS W UCCIEOOBAaHMI
U (POBBIMU pecypcam.
3HAKOMHUTBCS ¢ UCTOPHUEI PA3BUTHS T€OMETPUU
I[MpaBuiabHbIE IIpaBuiIbHBIE MHOTOYTOJIBHHKH, BBIYHACICHME HX JJIEMEHTOB. | DopMyaupoBaTh onpeaerneHue MPaBUJIbHBIX
MHOIOYIOJbHUKH. |Yuciio 7 U JIuHAa OKPYKHOCTH. JUIMHA AYrM OKpPYXHOCTH.| MHOIOYIOJIbHUKOB, HAXOAUTH UX DJIEMEHTHL.
Jdnuna Pannannas mepa yrna. IMoab30BaTHCSA MOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM

OKPY’KHOCTH U
IUIOIA/Ib KpYyTa.

[Inomanps kpyra W ero 5SJIEeMEHTOB (CEKTOpa M CETrMEHTA).
Brraucnienue miomanei Guryp, BKIFOYAIONMX YJIEMEHTHI KpyTa.

C IOMOIIBI0 NPAaBUIBHBIX MHOI'OYTOJIbHUKOB, OMpenesiTh
YHCIIO 7T, JUTMHY JyTU ¥ PAANaHHYIO MEpPY yIJia 1o o0pasiry.

Bobrunciienue IIpoBoanTh mepexoa OT paJllaHHON MEpHI yria K IrpagyCHOU
1omaxen 1 Ha00OpOT IO BU3YaJIbHOU omope.
8 4) OmnpeneasaTs MIOIALb KPyTa.
BoiBoauTh dopmyaasl (B TpagyCcHON U paJuaHHON Mepe) s
JUIMH JyT, IJIOIIAJEHd CEKTOPOB U CETMEHTOB C OIOpPOM Ha
BOIIPOCHBIH IIJIaH.
BouruncasTe 1wiomanu (uryp, BKIIOYAIOUIUX DIEMEHTHI
OKpPY)XKHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
UH(pOPMALIHUIO.
HaxoauTh 1UI0IIAIM B 3a7]a4aX peaIbHOM )KU3HH.
JABuxeHust *[IoHsITHE O IBUIKEHHUH IIJIOCKOCTH. Pa3oupary  npumepsl,  WUIIOCTPUPYIOIIUE  HOHATHUSA
IVIOCKOCTH [TapannenpHelil nepeHoc, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
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(64)

CUMMETPHHU.
[Ipocreiine NpUMEHEHNs B pELIEHUU 3a1a4 *,

@®opMyJMPOBATH ONPEICICHUS IapaJUIEIbHOIO IIEPEHOCa,
IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOJBMKHBIE TOUKH 110 00pa3Ly.

HaxoanTh IIEHTPHI U OCH CUMMETpUI npocTeimux ¢Guryp mo
obpasiy.

*[IpuMeHsITh TapauIeIbHBIA MEPEHOC U CHUMMETPHUIO IIPU
peIIeHUN TEOMETPUIECKUX 3a1a4 (pa3oupaTth MpUMEPHI).
Hcnoab30BaTh 17151 HIOCTPOCHUS U UCCIIEIOBAHUIN IIU(PPOBBIE
pecypchl. *

[MoBTOpEHME,
00001meHME,
cHCTeMATH3 AU
3HAHMH

(74)

[ToBTOpeHHE OCHOBHBIX MOHSATHH M METOIOB KypcoB 7—9
KJIaCCOB, 000OIIEHHE U CUCTEMATU3aIUs 3HAHUH.

[Ipocreiimme reomeTpudyeckue QUTYppl W HX CBOWCTBA.
W3mepenne reoMeTpu4ecKiX BEJIUYHH.
TpeyrojgbpHUKH.

[TapanyenbHble U NEPIICHIUKYISPHBIE MTPSMBIE.
OxkpyxHOocTb M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTJbl B

OKPY’KHOCTH. BrucaHHble UM ONHMCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie 51 OITMCAaHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJTbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JIBrokeHus. [TonoGue.
CummMmertpus.

ITnomanes. Beruucnenne mromane. Ihmomaan mogo0HBIX

¢uryp.
JlexapToBbI KOOPAMHATHI HA IIIOCKOCTH.
BekTopsl Ha IOCKOCTH.

OnepupoBaTh NMOHATHSAMH: QUTYpa, TOUKa, HMpsAMasi, yrou,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBII TpPEyroJbHUK, MEJInaHa,
OuccekTpuca M BBICOTAa TPEYroJbHUKA, Mapajjiesorpamm,
poMO, MNpsAMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,
KacaTesbHasl; paBeHCTBO U 10J00Ke (PUryp, TpeyroibHUKOB;
NapajuleJIbHOCTh M NEPHEHIUKYISIPHOCTh MPSAMBIX, YIOJ
MEXIY NpSAMbIMHU, CHMMETPUS OTHOCHUTEIIBHO TOYKU MU
OpsIMOM; JUIMHA, PAcCTOSHUE, BEJIMYMHA YIJa, IUIOIIAJlb,
HepuMerp.

HUcnonb3oBars  ¢opmyabl: 1nepuMmMerpa W IUIOUIAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXKHOCTH M IUIOIIAAN KpyTa,
00BbEMa IPSMOYTOJIBHOTO MapajlIesIenuIe N 1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas CHCTEMaA
KOOpJAWHAT, BEKTODP; MCNOJAb30BaTh JOTH IOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHUE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3€H MEXIy pazIU4HBIMU YacTsAMHU Kypca.
Bbi0upaTs MeTOA [UIA PELICHUA 3aa4u.

PemaThb 3a1a4u U3 MOBCEAHEBHON KU3HU.
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(IO T'OJAM OBYYEHUA)

7 kinacc (He meHee 34 1)

Ha3Banue
pasneia (TemMbl)
(4mncy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepHCTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IIpencraBienue [lpencraBienne naHHbIX B Tabmunax. [Ipaktuueckue | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
AAHHBIX BBIUMCJIEHUS] 1O TaOJUMYHBIM JaHHBIM. [I3BieueHue W | MPEACTaBICHUS CTATUCTUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpHpeTanus TaOJMYHbIX JaHHbIX. [IpakThueckas paboTra | MaccMBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabnuup. UCIOJIb30BAHUEM  aKTYallbHbIX UM BaXHBIX JaHHBIX
['paduueckoe mnpeacTaBieHUE JaHHBIX B BHJE KpPYroBblX, | (Iemorpaduyeckue JIaHHBIE, IIPOU3BO/ICTBO
CTOJOMKOBBIX  (CcTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  gemorpadguueckux | OOIIECTBEHHbIE U IPUPOAHBIE SIBICHUS).
Jarpamm. M3yuyars Meroabl paboOThl C  TaONMYHBIMH |
[TpakTryeckas pabora «JluarpaMmmsbl». rpaMuecKuMH TPeJCTaBICHUSIMHU JAHHBIX C IOMOIbIO
IU(QPOBBIX PECYpCOB B XOJ€ NPAKTUYECKUX padoT (c
HampaBJIsIONIEi TOMOUIBIO).
OnucareapHas Yucnossle HaOopel. CpenHee apudmMeTHdeckoe. OcBauBaTh Ha 0230BOM YpOBHE NOHATHSA: YUCIOBOH
CTAaTHCTHKA Menaunana yncioBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTryeckas padora «CpeaHue 3HaUCHUS». TOM YHCJIe cpeHee apudmMeTnieckoe, MeinaHa.

Haubonpiiee 1 HamMmeHbIlee 3HAYEHUS YHUCIOBOTO Habopa.
Pa3zmax.

OnucbIBaTh CTaTHCTUYECKUE JAHHBIE C ITOMOIIBIO
cpenHero apudMeTndeckoro U MeAuanel. Pemats 3a1aun
(c WCIONb30BaHWEM 3PUTEILHON HATJSIIHOCTH W/WJIH
BepOAIbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOILIBIO
U(POBBIX PECypcoB, B XOJe MPAaKTHUECKUX padoT, (c
HaIPaBJISIONICH TOMOIIIBIO).
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OcBauBaTh Ha 6a30BOM YPOBHE NMOHATHS: HanOoJbIIee
Y HaMMEHbIIIee 3HAUCHHsI YUNCIIOBOTO MacCUBa, pa3Max.
Pemarh 3aga4yn Ha BHIOOp crioco0a OMUCAHUS JTAaHHBIX B
COOTBCTCTBHUU C HpHpOI[OfI JAaHHBIX n neisiMn
MCCJICIOBAHMSI C HAIIPABIIAIONIEH TTOMOIIIBIO.

Cayuaiinas *CnyuaiiHasg U3MEHYUBOCTH (mpumMepsl). YactoTta 3Hadyenuii B | *OcBamBaTh MOHSTHS: 4YacTOTa 3HAYEHHUH B MacCUBE
H3MEHYUBOCTH MaccHBe JaHHBIX. [ pynmupoBka. [ mcTorpaMmel. JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOIPaMMa.
(6 9) [TpakTuueckas pabota «CiyuaiiHas U3MEHYHBOCTDY. * CTpouTh TUCTOrpaMMbl IO 00pasiy
OcBanBaTth rpapuuecKue MpeaCTaBICHUS PA3HBIX BUI0B
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE€ C IOMOIIbIO
U(PPOBBIX PECYPCOB, B XOE MPAKTHYECKON pabOTHL. *
BBenenue B *'pad, BepuinnHa, pedpo. IlpencraBnenue 3aaauu ¢ momoupio | *OcBamBaTh NMOHATHA: Tpad, BepmmHa rpada, pedpo

Teopuio rpagos
(4 9)

rpada. Cremnenp (BaJIEHTHOCTH) BepmiumHBL Yucimo pébdep u
cymmapHas creneHb BepmuH. Llens u mukn. Ilyte B rpade.
[TpencraBnenune o cBszHOcTH rpada. OOxoxn rpada (ditepo
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax. *

rpada, cTerneHp (BAICHTHOCTHh BEPIITMHBI), IETTb U IIHKI.
OcBauBaTh NOHATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaars pemieHHe 3aJa4yM  HAa IIOMCK CYyMMBI
CTeTICHEW BepimnH Tpada, Ha MOUCK obxoma rpada, Ha
MOWCK TMyTed B  OPUEHTUPOBAHHBIX Tpadax ¢
HaITpaBJISAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTABICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMETOB ¢ TMoMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE LEeNH, (YHKIHOHAIbHBIE COOTBETCTBUS)
Ha IpuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiHOT 0
coObITUS

4w

*CryyaifHbIil OmBIT M ciydaiiHoe coObiTHe. BeposTHocTh U
yacTota coObITHA. Poib MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B mpHUpoJe U B obmecTBe. MoHeTa U
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas padora «HacTora BeIIaIEHUS Opiay.*

*(QcpauBaTh MOHATHA: CIYyYalHBIM ONBIT M CIydallHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTUYECKH TOCTOBEPHOE
coObITHE.

N3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npUpojJie M OOIIeCTBE Ha BaXKHBIX MpUMepax (aBapuu,
HECYACTHBIC CIIy4aH, 3aInTa MIEPCOHAIBHON
uHpopMaluy, epeaada J1aHHbIX).

82



M3yuyaTh poJib KIACCUYECKUX BEPOATHOCTHBIX MOJENEH
(MOHeTa, UrpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B HPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTUYECKON paboThI.*

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTaTUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

[HoBTOPATH M3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.
Pemnatp 3ajaum Ha NpeCTABICHUE U OMHACAHUE JTAHHBIX

C IIOMOIIBIO HU3YUCHHBIX XapaKTCPUCTUK C
HAaIpaBIISIOIICH TOMOIIBIO.
O0cyxaaTh npuMepsbl CIIy4aiHbIX COOBITHIA,

MaJIOBEPOSATHBIX u IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4aliHbIX COOBITUH, HUX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBanue
pa3aesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaecpiKkaHue

XapaKTepncTnKa HECATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpPEHME
Kypca 7 kiacca
CR))

[IpencraBnenne  paHHbiX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBoCTh. CpeiHHe YnCcIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M 4acTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
UrpaibHasi KOCTb.

IToBTOpAAITH H3Yy4CHHOE W BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiate 3agauu (o BH3YyaJbHOHl  omope) Ha
MPEACTABICHUE M OINKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX W OIHCAHHE
CIIy4allHOM U3MEHUYUBOCTHU.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
oIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHI,
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oOcyxaeHue IPUMEPOB CIIy4aifHbIX COOBITHUH,
MaJIOBEPOSTHBIX u MPaKTUYECKH JIOCTOBEPHBIX
CIIy4aiHBIX COOBITUH, HUX POJM B MPUPOAEC U KHUZHU
4eJI0BeKa.

OnmucarejbHas *OrkioHeHus. Jlucnepcust ynciaoBoro Habopa. CrangaptHoe | *OcBaMmBaTh MNOHATHSA: JUCIEPCHS U CTaHAAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOrO Habopa. J[narpaMmmel paccenBaHusl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTHU XapaKTCPUCTUKH IS
PaccenBanme ONUCAHUs PACCEUBAHUS JJAHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 110 IMarpaMmaM pacCeUBaHUs.
CTpouTh AuarpaMMbl pPacCeMBaHUA IO HMEIOIIUMCA
JIAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIbIOTEpa (Iocie
COBMECTHOT'O aHajIu3a).*
MHoskecTBa MHoxecTBO, moaMHOkecTBO. Onepanuu Haa MHokecTBamu: | OcBamBaTh MOHATHSI: MHOXXECTBO, JIEMEHT MHOYKECTBA,
4 9) oObemuHEeHHe,  mepeceueHue,  jpomnoyiHeHHe.  CBOWMCTBA | IMOJAMHOXKECTBO.
omneparuit Hax MHO>KECTBaMM: NepeMEeCTUTENbHOE, | BBIMOJHATH onepaumnu HaJl MHO>XSCTBaMMU:
coYeTaTeIbHOE, PaCIpPEeACIUTECILHOE, BKIIIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, A0MOoHEeHue (10 00pasiry).
['padpuaeckoe npeacraBIeHUE MHOXKECTB. Hcnoan3oBaTh CBOIiCTBA: MePEMECTUTEIBHOE,
COYETATEIbHOE, pACIPECIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YAJIBHOU OTIOPHI).
Hcnoab3oBaTh rpaguueckoe MpefcTaBlIeHne MHOXKECTB
MPU OINMHCAHUM PEATbHBIX TMPOIECCOB W SBJICHHUH, TPH
pEIIeHnH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJIbHOM OIMOPHI).
BepositHOCTH DeMeHTapHbIe CcOOBITHS. Crnyuaiinbie cooriTusg. | OcBaMBaTh Ha 0a30BOM YPOBHe MOHATHS:
CJIYYAHHOr 0 bnaronpusrcTByromue 3JIeMEHTapHbIE COOBITHS. | DJEMEHTapHOe COOBITHE, CclydailHOe COOBITHE Kak
coOBLITHS BepositHoctt  coObITHL. ONBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTH  OJIATOMPUSITCTBYIOIIMX — SJIEMEHTAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CTydaifHbIN BBIOOD. COOBITHIA, PABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[TpakTrueckas padota «ONbBITH C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMU.

PemaTh 3a7a4M Ha BRIUKUCIEHUE BEPOSATHOCTENH COOBITHI
MO0 BEPOATHOCTSIM JJIEMEHTAPHBIX COOBITHI CIIy4aliHOTO
ombITa (C WMCIHOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOaIbHON OIOPHI).
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PemaTh 3a7a4M Ha BBIYHUCICHUE BEPOSITHOCTEH COOBITHIT
B OIBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITHSAMH, B TOM YHCIIC C IOMOIIBIO KOMIIbIOTEpaA (C
UCIIOJIb30BAHUEM  3PHUTEIBHOW  HATTSAHOCTH  W/WIHU
BEepOATBHOM OIOPHI).

I[IpoBoauTs, M M3y4YaThb OMBITHI C PABHOBO3MO>KHBIMU
AJIEMEHTapPHBIMUA COOBITHSIMH (C MCIIOJIb30BAaHUEM MOHET,
UTPATTbHBIX KOCTEH, JIPYTUX MOJIEJIei )
B XOJIc TMPaKTHYECKOW paboThl (C HCIOIb30BAHUEM
BHU3YaJbHOW ONOPHI).

BBenenue
Teopuro rpagos
(4 1)

B

*JlepeBo.  CBoiicTBa  JepeBa: €IMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BHCSYEH BEPLIMHBI, CBA3b MEXIY 4YHCIOM
BEpILUH U unciaoM peéoep. [IpaBuno ymHOKeHUsL. *

*(QcpauBaTh INMOHATHS: JCPEBO Kak rpad 0Oe3 IuKIia,
BUCsYasi BepIIMHA (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JMaMeTp JepeBa.

M3yuyath cBoiicTBa jaepeBa: CyIIECTBOBAHHE BHCSIYCH
BEPIIMHBI, CJUHCTBCHHOCTh IyTH MEXKIY JABYMs
BEpIIMHAMH, CBS3b MEX/Y YUCIOM BEpIIMH M YHCIOM
peodep.

YyacTBOBaTh B OOCY)KIE€HHH PpelIeHHsl 3aJa4d Ha
MOUCK M TIEPEUYHCIICHUE MyTe B JepeBe, ONpEACICHUEC
yuciaa BepIIMH win pédep B JepeBe, 00X0a OMHApHOTO
JepeBa, B TOM 4YHCIE€ C [NPUMCHEHHEM MpaBuiia
YMHOXK€EHUS. *

Cayuaiinble
coonITHS
84)

*[IpotuBomnonoxHoe  coowiThe.  Jlmarpamma  Diinepa.
OObenuHeHne u rmepeceueHue coObITUH. HecoBMecTHBIE
coObiTust. @opmyna cioxeHus BeposTHocTed. IIpaBuio
YMHOXKEHUSI ~ BEpOATHOCTEH.  YCIOBHask  BEpPOATHOCTb.
HeszaBucumpie  coObiTusi.  IlpeacraBienune — cirydaitHOTO
HKCIIEpUMEHTA B BHJIE JIepeBa. *

*(QcBauBaTh TOHSITHSI: B3aUMHO [POTHBOIOJIOXKHBIE
COOBITHS, ONepaluy HaJ COOBITHSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMeCTHbIE U HECOBMECTHBIE COOBITHS.

H3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHUS BEPOSATHOCTEH ).

YuacTBOBaThH B 00CY:KIeHUM pellieHUsl 3aJa4d, B TOM
quCcJIe TEKCTOBBIE 3aJjaul Ha OINPEAEIICHUE BEPOSTHOCTEN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITMM C TIOMOIIBIO
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YUCJIOBOM  MpPsAMOM, amarpamm  Disiepa, (GOPMYJIbI
CJIOKE€HHUSI BEPOATHOCTEH.

OcBauBathb NOHSATHS: IIPaBUIIO YMHOXEHUS
BEpPOSITHOCTEH, YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYaHOTO OIbITA.

N3yuars cBoiicTBa (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHIA.

YuacTrBoBaTh B O00CY:KI€HHMM PpelIeHUs 3aJa4M Ha
orpezieNieHue U UCTI0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTrBoBaTh B O0CY:KI€HHMH PpPelIeHUs 3aJa4M Ha
MOWCK BEpPOSITHOCTEH, B TOM 4YHUCIE YCIOBHBIX, C
MCIIOJIb30BAaHUEM JIepeBa CIIy4aliHOTO OmbITa. *

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHbx. OnucatenbHas craTUcTHKa. ['padel.
BepostHoCcTh CIIy4aliHOTO COOBITHS. DNeMEHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha IPECTaBICHUE U ONUCAaHUE JaHHBIX
c HOMOILBIO U3YYEHHBIX  XapaKTepUCTHK (c
HCII0JIb30BaHUEM BU3YaJIbHOM OIOPHI).

*Y4yacTBOBaTh B O0CY:KIEHHH pellleHUs™ 3aaauM C
npuMeHeHueM rpados.

Pemats 3agaum Ha  HAXOXAEHUE  BEPOSTHOCTU
CIIy4aifHOrO COOBITHS N0 BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AIIEMEHTApHBIMU COOBITUSAMU (C BU3yaJIbHOU OMOPOH).
*YyacTBOBaTh B 00CYKICHHU pelIeHHs® 3aJa4yu Ha
HaXO0X/IEHUE BEpOSITHOCTEN OOBEIUHEHUS U MTepECEUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCHMBIX, C HUCIOJIb30BAHUEM
rpa@uyecKkux TMpeACTaBICHUN H JepeBa CIy4aiHOTO
OTIBITA.

*YuyacTBOBaTh B 00CY/KAeHHM pelIeHHs™ 3aJauyM Ha
nepevnciIeHne KoMOnHaIMi (4ncia nepecTaHoBOK, YUCIIa
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
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HCIIOJIB30BAHHUEM TPCYT'OJIbHUKA ITackans.

9 kaacc (He MeHee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mncy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 kiacca
(4 9)

[lpencraBienne  gaHHbIX.  OmnmcatenbHas — CTaTUCTHKA.
Onepanuu Hag coObITHIME. He3aBUCHMOCTE COOBITHH.

IloBTOpAAITH U3Y4YEHHOE U BBICTPAUBATH
3HAHUU.

PemaTh 3a1aum Ha IPEICTABICHUE U ONIMCAHUE JAHHBIX.
Pemath 3agauyMm  Ha  HaXOXIACHUE  BEPOSTHOCTEH
0o0BeAMHEHUS U TEepeceyeHHs] COOBITUH, B TOM YHCIIE
HE3aBUCHUMBbIX, C HUCIIOJIB30BaHUECM rpa(bnqecxnx
MIPEACTABJICHUI U JIepeBa CIIy4alHOTO OMbITA.

Pemiath 3aga4yM Ha TepevHCcIeHUE KOMOWHAIMK (dYmcia

cucremy

[EPEeCTAaHOBOK, 4YMCJIAa COYETaHUM), Ha HAXOXKICHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM YHUCIE C HCHOJIb30BAHUEM

TpeyrosnbHuKa [Tackans

DJIEeMEeHTBI
KOMOHMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHs. [lepecTaHOBKH.
@®axropuan. Coyeranus U 4uciao coueTaHuil. *TpeyronbHUK
[Tackamns. ™ IIpakTrueckas pabota «Bpruucinenue

BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMH
AIIEKTPOHHBIX TaOIHID».

OcBauBath Ha  0a30BOM  yYpPOBHE  NOHATHSA:
KOMOMHATOpPHOE MPaBUJIO YMHOXEHUS, YHNOpSAJOYEHHAas

napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
YHUCJIA, COYETaHWE, YHUCIO COYETaHUHM, *TPEyroIbHUK
[Tackains.*

Pemare mpocreiimiue 3aga4yM  Ha  IEPEYHCIIEHHE
YIOPSAIOYECHHBIX nap, TPOEK, MIEPEUYHCIICHHE

MEPECTAHOBOK ¥ COYETAaHUH DIIEMEHTOB Pa3UYHBIX
MHOKeCTB (110 00pa3siry).

Pematp mpocreiimue 3agayM Ha NPUMEHEHHUE 4HUCIIA
coyeraHuil B anredpe (COKpaléHHOE YMHOXKEHHE, OMHOM
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HrroToHa) (¢ HanmpaBISIFOIIEH TOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHMKY, 3aJadyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIbIO
AIIEKTPOHHBIX TAOJUI] B XOJA€ MPAKTHYECKOH paboTHI (C
BHU3yaJIbHOW OTIOPOi).

I'eomeTpuueckast
BEPOSITHOCTH
49

*["'eomeTprueckast BeposATHOCTh. CilydailHbIi BEIOOP TOYKH U3
(GUTypHI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AyT'H OKPY>KHOCTH. *

*(cBauBaTh MOHSTHE T€OMETPUYECKON BEPOSITHOCTH.
YuyacTBOoBaTh B 00CYKICHHH pelleHMs 33/a4y¥ Ha
HAXO0XJICHUE BEpOSITHOCTEHl B OMNBITaX, MPEICTABUMBIX
KaKk BbIOOp TOYEK M3 MHOTOYTOJIbHMKA, Kpyra, OoTpe3Ka
WM TyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HUcnuiTanns
bepunyiuu
(6 9)

Ucnpitanue. VYcnex u Heynaua. Cepus HCHBITaHUR 10
nepBoro ycnexa. HMcneitanus bepnymiu.  BepostHocTH
coObiTUii B cepun wucnbiTanuidl bepuymmu. IlpakTuueckas
pabota «Vcnbitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHe NMOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTyIUIEHME IIEpBOro  ycrmexa
(Heynaum), cepus ucnbITaHUN bepHysun.

Pemiare  mpocreiimime 3aja4yd Ha  HAXOXICHHUE
BEPOSTHOCTEW COOBITUII B CEpUU UCIIBITAHUH JI0 [IEPBOTO
ycriexa, B TOM YHCJIE C MPUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(popMaIu).

Pemiare  mpocreimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIBITaHUN bepHyuM, Ha HaXO0XACHUE BEPOSATHOCTH
ONpEAECNIEHHOT0 4YHMCIIa YCIEXOB B CEPUM HUCHBITAHUHN
bepnymu (¢ BU3yansHoi ornopoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu UCIbITaHuK bepryum

Cayuaiinas
BeJMYMHA
(69

CnydaiiHass BeIMYMHA W PACHpPEACIICHHE BEPOSTHOCTEM.
MaremaTtnueckoe OXHMIAHUE MW JUCIEpPCHUs  CIlydalHOH
BeMIMUMHBL. [IprMepsl MaTEeMaTUYECKOTO OXUIAHHS KAk
TEOPETUUYECKOTO CPEAHErO 3HAYCHUS BEIMUHUHBI.

OcBouth Ha 0a30BOM YpOBHe NOHSTHS: ClydaiHas
BEJIMYNHA, 3HAUEHUE CIIy4aiiHOI BEJIMYHHBI,
pacrpeieIeHHe BEPOSITHOCTEM!.

H3yyatb W 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
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[TonsTe o 3akoHe Oosbmux  yucel.  M3Mepenwue
BEPOATHOCTEH C TIOMOIIBbIO YacToT. lIpuMeHeHue 3akoHA
OOJIBIIINX YUCE.

HETPEPHIBHBIX CIyYalHBIX BEIMYUH (POCT, BEC YEJIOBEKa,
YHUCICHHOCTD HaCeIICHHUS, Jpyrue M3MCHYUBBIC
BEJIMYMHBI, pacCMaTPHUBABIINECS B KYypC€ CTATHCTHKH),
MOJCJIbHBIX ~ CIIYYalHBIX  BEJMYMH, CBA3AHHBIX CO
CIIy4yalHBIMU ONBITaMH (OpocaHWE MOHETHI, MTPATHHOU
KOCTH, CO CITy4alfHBIM BEIOOPOM U T. I1.).

OcBauBatb Ha  0a30BOM  YpOBHe  NOHATHS:
MAaTEMaTUYECKOE OXKUIAHHUE CIY4YalHOM BEIMYMHBI KakK

TEOPETUYECKOE cpenHee 3Ha4YCHHE, JACTIEPCUS
CIy4ailHOM BEJIMYMHBI KaK aHAJOr JUCIIEPCHU YHUCIOBOTO
Habopa.

Pemath 3aauMm Ha BBIYMCIEHUE MAaTEMAaTUYECKOTO
OKUJAHUSA W  JIUCHEPCUM  JTUCKPETHOW  CilyyailHOM
BEJIMYMHBI 110 33JJaHHOMY pacIlpeesieHUI0, B TOM YHCIIe
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JOTepesiMH (C
HAIPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHMTBCSI C MAaTEMaTU4YEeCKUM OXHJIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX pACIpPENCIICHUH, B TOM YHUCIE
pacripesie/ieHus] ClydaifHOW BEJITMUYUHBI «UUCIIO YCIEXOB)
B CEpUU UCHBITaHUN bepHyiuu.

M3yyaTrh, 4acToTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KakK CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepnymuin): mnpu OONBIIOM YHCIE ONBITOB 4YacToTa
coOBITUS OJM3Ka K €r0 BEPOATHOCTH.

Pematr, 3agaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MOMOIIBIO YaCTOT (C HANpaBIIAIONIEH TOMOIIBIO).
OOcy:xxaaTh  posib  3aKkOoHa  OOJIBIIMX  YHMCET B
000CHOBaHUHU 4aCTOTHOTO MeTOoa U3MEpEHUS
BEPOSITHOCTEM.

OOcy)kmaTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJb 3aKOHa OOJBIIMX YUCEN B HPUPOJE U B KHU3HH
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YCJIOBCKa.

O6o6menue, IIpeacraBnenne  naHHbiX.  OmnwucarenbHass — cratucTuka. | [loBTOpPSITH H3y4YEHHOE U BBICTPaAaMBaTh CHCTEMY
KOHTPOJIb BepositHOCTB CIIy4ailHOTO COOBITHS. DNeMEHTHI | 3HaHWM.
(10 v) KoMOuHaTopuku. CiiydaliHble BETUYMHBI U paCIpe/IesICHUS. PemaTp 3a1aum Ha IPEICTABICHUE U ONTUCAHUE JaHHBIX.

Pemarr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEU
COOBITHI, B TOM YHCJIIC B ONBITAX C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
OOBEIMHEHNUSI W TepeceYeHUs COOBITHM, BBIYUCIATH
BEPOATHOCTM B  ONBITAX € CEPUSAMH  CIIy4alHBIX
HUCIBITAaHUN

IIpu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM IUJIAHUPOBAHUM JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
MCITIOJIb30BaHUS 3JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISMIOMIMXCA YU4€OHO-METOAMYECKUMU MaTepraIaMu
(MyJIbTUMEIUIHBIE TPOrPAMMBI, SJEKTPOHHBIE YYEOHUKM M 33Ja4YHUKH, OJIEKTPOHHBIE OMOIMOTEKH, BUPTyaJIbHBIC
71a00paTOpPUM, UTPOBBIE MPOTPAMMBI, KOJUICKIIUUA HU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB), UCIOIB3YEMBIMU JJIsI OOy4YEHUS U
BOCIIUTAHUS PA3NUYHBIX TPYII IOJb30BaTeNeH, MPEACTABICHHBIMUA B 3JEKTPOHHOM (LIU(PPOBOM) BHUIE U PEATUIYIOLIMMHU
munakTuueckrue BoaMoxkHocTH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 0Opa30BaHUH.

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Maremaruka: 5-if kjiacc: 0a30BbIi ypOBEHb: YUeOHUK: B 2 4acTax; 3-e¢ u3ganue, nepepadborantoe, 5 kinacc/ Bunenkun H.A.,
Koxos B.U., UecnokoB A.C. u ap., AkuponepHoe obmiectBo «M3narensctBo «IIpocseiienne»

* MaTtemaruka: 6-i kiacc: 0a30BbIi YPOBEHB: YUEOHHK: B 2 4acTsX; 3-€ u3aanue, nepepadborannoe, 6 kinacc/ Bunenkun H. 4.,
Koxos B.U., UecnokoB A.C. u ap., AkuponepHoe oomectBo «M3narensctBo «IIpocseiienne»

* Maremartuka. Anre0pa: 7-1 kiacc: 0a30BbIil ypOBEHb: yueOHUK; 15-¢ uznanue, nepepadbotannoe Makapsrues 1O.H.,
Munntok H.I'., Hemmkos K.U. u ap.; noxn penakuueit Tensikopckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocseuieHue»

* MaTtemaruka. Anrebpa: 8-i kitacc: 6a30BbIl ypoBeHb: yueOHUK; 16-¢ u3nanue, nepepadorannoe Makapsiuen FO.H.,
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Munntok H.I'., Hemmkos K.W. u ap.; noxn penakmueit TensikoBckoro C.A. AkinonepHoe o0miecTBo «M3aaTenbcTBo
«IIpocBemenue»

» Marematuka. Anrebpa: 9-i kiacc: 6a30BbIi YpoBeHB: yueOHUK; 15-¢ m3ganue, nepepadborannoe Maxkapsrues 10.H.,
Mungrok H.I'., Hemkxos K.W. u np.; nox penakuueit TensikoBckoro C.A. AkunonepHoe o0mectBo «3naTrenscTBo
«IIpocsemenue»

» Maremartuka. ['eomeTrpus: 7 - 9-e kitacchl: 6a30BbIN YPOBEHB: yueOHUK; 14-¢

u3nanue, nepepadboranHoe, 7-9 kimacc/ Aranacss JI.C., byry3os B.®., Kagomiien

C.b. u ap., AkimonepHoe odmectBo «M3aarenscTBo «IIpocBerieHne»

* Marematuka. BepossiTHOCTh 1 cTaTUCTHKA: 7 - 9-€ Kiacchl: 0a30BbI YPOBEHB: YUCOHUK: B 2 YacTsX; 1-oe u3manue
Bricoukuit U.P., SAmenko U.B.; nox penakmueii Amenko N.B. Akumoneproe o61mectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1.MaremaTuka: 5-6-¢ Kjacchl: 6a30BbI YPOBEHb: METOJMUECKOE TOCOOHE K MPEIMETHON JIMHUN YYEOHUKOB 110 MaTeMaTHUKe
H. 4. Bunenkuna, B. 1. XXoxosa, A. C. UecHokoBa u jp. — 2-€ u3j., crep. — Mocksa: [Ipocsenienue, 2023. — 64 c.
2.Anrebpa, 7 kmacc: y4ed. s oOpazoBaTenbHbIX opranuzaumit/  FO.M.Kansrun, M.B.Tkauéa, H.E.®Denoposa,
M.N.1Ia6ynuH.-5-e uzganue. M: Ilpoceemenue, 2018-319 ¢
3. AnreOpa. Meroanueckue peKoMeHAalMK. § Kiacc: mocodue s yuureneil oomeoopazosat. yupexaenuit/ FO.M.Konsarus,
M.B. TkaueBa, H.E. ®enopora, M.W. [llabynun — M.: [IpocBemenue, 2015
4. Anrebpa. 9 knacc. [loypounsie muiansl no yueonuky — Makaperuesa FO.H. u ap., M: Tlpocsenienue, 2014
5. MunucrepctBo mnpocBeuieHus: P®O. ®I'BHY «Muctutyt crpaterun passutus oOpasoBaHusi PAO». Meroaudeckue
pPEKOMEHJIallMK, CMEeNIaHHOe OOydeHHe B YCIOBHSX IUGpoBoi TpaHchopmaiuu oOpasoBaHus ()i Y4EOHBIX MPEIMETOB
«Marematukay, «Mudpopmaruka», Mocksa 2022
6.I'eometpus. 7 knacc. [loypounsie miansl k yueOHuKy - Atanacsina JI.C., M: «M3narensctBo «IIpocBemenuey, 2018 r
7. 'eometpus. 8 knacc. [loypounsie mnansl k yueOHUKy - AtanacsiHa JI.C., M: «3narensctBo «IIpocsemienue», 2018 r
8. 'eometpus. 9 knacc. [loypounsie miansl Kk yueOHuky - Atanacsia JI.C., M: «M3narensctBo «IIpocBenienne», 2018 r
9.Maremaruka: BeposTHOCTh M cTaTUCTHKA. 7-9 Kiacchl: 0a30BBIH YPOBEHB: METOJUYECKOE MOCOOME K MPEAMETHOW JTUHUHU
y4eOHUKOB 10 BeposiTHocTH U Tatuctuke M.P. Bricotikoro, U.B. SAmenko./M.: TIpocemnienue, 2023
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. bubmnorexa IJOK

2. Yun.py

3. Poccuiickast aneKTpOHHAs MIKOJa
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Bnageney Bonkoea HatanbA KMeBaHoBHa

OedcTerTened C12.10.2024 no 12.10.2025
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