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I[TOACHUTEJIBHA A 3AIINCKA

Pabouass mporpamma mo maTemMaTHKE sl OOydYaroIIMXCAd C 3aJEpKKON
ncuxuueckoro passutus (masee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHMsl TMOJrOTOBJIEHA Ha OCHOBe DenepasbHOr0 TOCYAapCTBEHHOIO
00pa30BaTEIBLHOIO CTaHJapTa OCHOBHOTO oOmero ooOpa3oBanus (IIpuxas
Munmnpocsemennss Poccun ot  31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBom toctunmu Poccumiickoit ®emeparuun 05.07.2021 1., per.
Homep 64101) (manee — ®I'OC OOOQO), [IpumepHOl aganTUPOBAHHOW OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsl 00YYarOIIUXCs C
3aepxKkoi neuxumyeckoro pazsutus (naigee — [TAOOIT OOO 3I1P), IIpumepHoii
paboueil mporpaMMbl OCHOBHOTI'O 0O0IIero oOpa3oBaHMs MO MPEIMETY
«Marematukay, [IpumepHO# TporpaMMbl BOCIIUTaHUS, C YU€TOM paclpe/IeICHHBIX
Mo  KjaccaM  TMpOBEpSEMBIX  TpeOOBaHWM K  pe3yJabTarTaM  OCBOCHHUSA
AnanTupoBaHHOW OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusl OOy4aroUIMXcsl € 3aJ€PKKOW MCUXUYECKOro pa3BUTHs. B paboueit
nporpaMMme yuTeHbl UJed U NoJiokeHus: KoHuenmuu pa3BuTHs MaTeMaTUYecKoro
oOpazoBanus B Poccuiickoit deneparumu.

OO0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka»

VYueOHpii nmpeamer «MaremMaTHKa» BXOIUT B IPEIMETHYIO 00J1acTh
«Marematuka u uH@opMatuka». OH COCOOCTBYET Pa3BUTHIO BBIUMCIUTEIBHON
KyJIbTYpbl M JIOTUYECKOIO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCS
QITOPUTMaMH, a TaK)K€ MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEAHEBHOM »ku3HU oOydaromuxcst ¢ 3I[IP. YueOHbii mpeamer pas3BuUBaeT
MBIILUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)xkeHHE, (PYHKIMOHAIBHYIO TIPaMOTHOCTD,
YMEHHSI  BOCIIPUHUMAaTb M  KPUTHUECKU  aHAIU3UPOBATh  HMH(OpMAIHIO,
IPEICTaBICHHYIO B Pa3IMUHBIX (popMax.

OOyueHune maTemaTvke AA€T BO3MOXKHOCTb pa3BUBaTh y OOyUaOLIUXCS C
3IIP TouHyl0, palMOHANIbHYI0O M HWH(OPMATHBHYIO peyb, yYMEHHE OTOUpATH
HanOoJiee MOAXOMASIINE SI3bIKOBbIE, CUMBOJIMYECKHE, TpauyecKue CpeAcTBa s
BBIPAKEHUS CYKJACHUM U HATJISAHOTO UX MPE/ICTABIICHUS.

Heo0xoanMbIM KOMIOHEHTOM O0IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIeTCS OOIIee 3HAKOMCTBO C METOAAMM IIO3HAHUS JIEWCTBUTEIHHOCTH,
IIPEACTABICHUE O MPEAMETE M METOAaX MATEMAaTUKH, UX OTIMYHA OT METOJOB
APYTUX E€CTECTBEHHBIX M T'yMAaHHMTApHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHS
MaTEeMaTHKU JJIs peUIeHUs HAay4YHbIX W TPUKIATHBIX 334ad. TakuMm o00pazom,
MaTreMaTH4eckoe oOpa3oBaHHME BHOCUT CBOM BKJIaa B (OpMUpOBaHUE OOIIEH
KyJbTYPhI YEIOBEKA.

N3yueHne MareMaTWKH TakXe CIHOCOOCTBYET 3CTETHMUECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAaHUIO KPAacoThl M M3SIIECTBA MAaTEMaTHYECKUX PACCYXKACHUMH,
BOCIIPUSITHIO TEOMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHUHU.

[Iporpamma oTpaxaeT cojiepkaHue oO0yudeHus npeameTy «MaTemaTuka» c
ydeToM 0coObIX oOpa3oBaTelnbHbIX NOTpeOHOCTeM oOyuaromuxcs ¢ 3I1P.
OBnanenue yueOHBIM MpeameToM «MareMaTuka» MpEeACTaBISIET ONPEACICHHYIO



cinoxxkHocTh s yuamuxcs ¢ 3P, V oOyuaromuxcs ¢ 3I1P nanGosee BbIpaKeHBI
OTCTaBaHUS B Pa3BUTUHM CJIIOBECHO-JOTMYECKUX (OPM MBIIUICHHS, MOITOMY
a0CTpaKTHBIC U OTBJICYCHHBIC KATETOPUHU UM TPYIHOJOCTYIHBI. B TOXe BpeMs npu
CHeIMaIbHOM O0yUYCeHHH 00yJaromuecss MOTYT BBITOIHATE 33JIaHUS 110 aJTOPUTMY.
OHU BOCHPUUMYHUBBI K TMOMOIIM, MOTYT BBINOJHUTH MEPEHOC HAa AHAIOTUYHOE
3a/laHi€ YCBOEHHOro croco0a pemieHns. CHHKEHHE PAa3BUTHUS MBICIUTEIbHBIX
omepanuyd M 3aMEJICHHOE CTAaHOBJICHUE JIOTHYECKMX JEUCTBUUA NPUBOAAT K
HEJIOCTATOYHOM  OCMBICJICHHOCTH  COBEpPINAeMBIX  Y4EOHBIX  JACUCTBUU. Y
0oOyyYaromuxcsi 3aTPyJHEHbl CUETHBIC BBIYUCIICHUS, MPOU3BOJUMMBICE B yme. B
NMCbMEHHBIX BBIYHMCICHUSAX OHU MOTYT MPOIYCKaTh OAWUH W3 IPOMEKYTOUYHBIX
miaroB. [Ipu pabore ¢ YMCIOBBIMH BBIpRKEHHUSIMU, BBIUMCICHUEM HX 3HAUYCHUS
MOTYT HE€ YJEpKHBaTh NpPaBUJIbHBIA MOPSAOK aAeiicTBuil. Ilpu ympouienuw,
npeoOpa3oBaHuu BbIpakeHuil yuamnmuecss ¢ 3[IP He Moryr camocTosiTenbHO
IPUHATH PEUICHUE O MOCIEA0BATEIbHOCTH BBINOJIHEHUS AeiicTBU. KOHKpeTHOCTh
MBIIUICHUSI OCJIOKHSIET YCBOCHHS HaBbIKA PELICHUS YPaBHEHWI, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM Mano0CTyHO coBepieHne 00paTUMBIX ONEepalyid.

Huskuit  ypoBeHb pa3BUTHS JIOTHUECKMX ONEpalUd, HEAOCTATOYHAS
0000IIEHHOCTh MBIIUICHUST 3aTPYAHSIOT U3ydyeHUe TeMbl «DyHKIUU»: MOpH
onpenesieHN (YHKIIMOHATBLHON 3aBUCUMOCTH, MpPU ONUCAHUM TpaduyecKout
CUTYyallH, WCIOJIb3ysl TeOMETpPUYECKul, anrebpanyeckuil, (yHKIMOHAIbHBIN
a3pIki. Hepeako ydaiuecs He BUISAT Pa3HUIIBI MEXKIY OOJACTBIO OIpPECIICHUS
GyHKIUY 1 00J1aCThIO 3HAYCHUIA.

Pemenue 3amad conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHUSI KPaTKOM 3aIlucH,
MPOBEICHMUS]  aHaldu3a  YCJIOBMS  3a/ayd, BBIJACJIEHHS  CYILIECTBEHHOTO.
Oo6yuaronuecst ¢ 3IIP 3arpyaHsrOTCS caenaTh yMO3aKIOUYEHHE OT OOIIero K
YaCTHOMY, HEpEIKO BBIOMPAIOT HEpAIMOHAIbHBIE CIIOCOOBI pEIICHUs, HWHOT/A
OTPAaHUYMBAIOTCS] MAHUITYJISIIUSIMU C YUCIAMU.

[Ipu wu3yueHMu TEOMETPUYECKOTO Marepuana oOyvatomuecs ¢ 3I1P
CTAJKHBAIOTCS C TPYAHOCTBIO  J€JaTh JIOTUYECKUE  BBIBOABL, CTPOUTH
NoCJeI0BaTeNbHbIE paccykAeHusa. HemnpouHble 3HAHUS OCHOBHBIX TEOPEM
reOMETPUU MPUBOJAUT K OMIMOKAaM B PEHICHUH TEOMETPUYECKUX 3ajiad.
OOGyuaronuecst MOTYT TOAMEHUTH (GOPMYJITy, HEMTPABUIIBHO MPUMEHUTH TeopeMy. K
CEephE3HBIM OIMMOKaAM B PEIICHUH 3aJlad MPUBOJAT HEJAOCTAaTOYHO pPa3BUTHIC
POCTPAHCTBEHHBIC MpeCTaBiIeHUsI. M CII0KHO BBITIOJTHUTH YEPTEXK K YCIOBHIO,
B IIUCbMEHHBIX pab0TaX OHU HE MOTYT MPUBECTU OOBSICHEHUE K YEPTEXKY.

TodyHOCTH 3amOMUHAHMS U BOCHPOU3BEACHUS Yy4eOHOro Marepualia
CHUKEHBI TI0 MPUYUHE CIa00CTH MHECTHUECKOU NIEeITebHOCTH, CYyKeHHS 00beMa
namsita. OOyuarommmest ¢ 3IIP TpeOyercs Oonbliie BpeMEHU Ha 3aKpervieHHe
Marepualia, akTyaJln3alns 3HaHUI M0 OMope MpH BOCIIPOU3BEICHUM.

JUiss  mpeojosieHus TPYAHOCTEH B M3YYeHUMHM Y4eOHOro mnpeaMmera
«MaremaTtuka» HeoOXonWMa ajanrtanus o0beMa U XapakTepa ydeOHOTO
Marepualia K I[I03HAaBaTEJIbHBIM BO3MOXHOCTSIM yuamuxca ¢ 3IIP. Craepyer
y4eOHBI MaTepuai MPENnoJAHOCUTh HEOOJBIIMMHU TOPIUSAMHU, YCIOXKHSS €ro
MOCTETICHHO, HW3BICKMBATh CIOCOOBI ajamnTalliy TPYAHBIX 3aJaHHUi, HEKOTOPHIC
TEMbl J1aBaTh KaK O3HAKOMUTEJbHBIC, HWCKIIOYaTh OTIEIbHbIC TPYIHBIE



JI0KA3aTeNIbCTBA; TEOPETUUYECKUI MaTepual PEKOMEHJIyeTCsl M3ydaTh B Ipoliecce
PAKTUYECKON JIEATETbHOCTH M0 pernieHuto 3agady. OpraHuyeckoe eJauHCTBO
MPAKTUYECKOM W YMCTBEHHOW NEATEIbHOCTH Yy4YallMXCsl Ha ypOKaxX MaTEeMaTUKH
CIIOCOOCTBYIOT ~ MPOYHOMY W CO3HATEIbHOMY  YCBOEHHUIO 0a3MCHBIX
MaTeMaTUYECKUX 3HAHUA U YMECHUM.

Lenu u 3axaun u3yyeHus yuedHoro npeamera «MaremaTuka»
[TpuopureTHbIME yensamu 00ydeHHs MaTeMaTHKe B 5—9 kiaccax sSBISIOTCS:
* (QopmMupoBaHuE IIEHTPATBHBIX MATEMATUYECKUX MMOHSATHI (YUCIIO, BEIUYUHA,

reomeTpudeckas  ¢urypa, TEepeMEHHas, BEpPOSTHOCTb,  (PYHKIIHS),
00ecreunBaONIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTH MATEMATUUECKOTO
oOpazoBanus o0yuarommuxcs ¢ 3I1P;

» moxaBeneHue oOydvarommxcs ¢ 3[IP Ha pocTynmHOM Isi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMAaTUKU U OKPYXKAIOIIEr0 MHUpPA, IOHUMAaHHUE
MaTeMaTHUKH KaK 4acTH O0IeH KyJIbTyphl YEJI0BEUYECTBA;

" Pa3BUTHE MUHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyUaroImMXCs ¢
3IIP, mno3HaBaTeNbHOM  AKTHUBHOCTH, MCCIEIOBATEIbLCKUX  YMEHUH,
KPUTUYHOCTH MBIIIJICHUS, HHTEPECA K U3YUYCHUIO MATEMATHUKHY;

* (¢opmupoBaHue (yHKIIMOHAIHPHOM MaTEMaTHYECKON TI'PaMOTHOCTH: YMEHUS
pacrio3HaBaTh NPOSIBICHUS MaTEMAaTUYECKUX TOHSATUNA, OOBEKTOB U
3aKOHOMEPHOCTEW B pPEAJbHBIX YKU3HCHHBIX CUTYyalMSX U NPU HU3YUEHUU
IPYyrux  y4eOHBIX  TNPEAMETOB,  MPOSBICHHS  3aBUCUMOCTEH |
3aKOHOMEpPHOCTEH, (POpMyIUPOBaTh UX HA SI3bIKE MATEMATUKH U CO3/1aBaTh
MaTEMaTUYECKUE MOJIEIIU, IPUMEHSATh OCBOCHHBI MaTEMAaTUYECKHUM armapar
Il PEUICHUs IPAKTHUKO-OPUEHTHUPOBAHHBIX 3aJ]1a4, WHTEPIPETUPOBATH U
OLICHUBATH MOJIYYECHHBIE PE3YJIbTATHI.

JlocTuKeHHe ITHX LeJieil 00ecrieuynBaeTCs pEIICHUEM CIIEAYIOIUX 3a0ay.
* ¢opmupoBath y oOyuaroniuxcsi ¢ 3[IP HaBeiku ydeOHO-IO3HABaTEIbHOU

JESTeNIbHOCTU: IIJIaHUpOBaHUE paOOThl, MOUCK palMOHAJbHBIX IyTel ee
BBIIOJIHEHUS, OCYILIECTBICHUS CAMOKOHTPOJIS;

" CcrnocoOCTBOBaTh HMHTEIUIEKTyaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEOOXOJUMBbIE YEJIOBEKY [Jsi TIOJHOLIEHHOM JKH3HM B COBPEMEHHOM
oOl1IecTBe, CBONCTBEHHBIE MAaTEMaTUYECKON NESITEIbHOCTU: SICHOCTH H
TOYHOCTM  MBICIIM, WHTYMIUH, [POCTPAHCTBEHHBIX  IIPEICTABIICHUM,
CIIOCOOHOCTH K TIPEOJO0JIEHUIO TPYTHOCTEM;

* (GopMHpOBATH KIIIOUYEBbIE KOMIETEHIIMM YYalIUXCsl B paMKax MpeIMETHON
obnactu «Marematrnka U THHOPMATHKAY,

" pa3BUBATh MOHATUHHOE MbIIIUIEHUS 00yyatomuxcs ¢ 311P;

" OCYLIECTBJIATh KOPPEKIHUIO IMMO3HABATEIbHBIX MPOIIECCOB OOYYAIOMIMXCS C
311P, HeoOXOAMMBIX JUIsl OCBOEHHS ITPOrPaMMHOTO MaTepuaia no yueoHomy
[IpEIMETY;



" QOpemycMaTpWBaTh  BO3MOXKHOCTH  KOMIICHCAIIMM  00pa30BaTENIbHBIX
ne(UIUTOB B OCBOCHUHU MPEIUIECTBYIONIETO MPOrpaMMHOIO MaTepHayia y
oOyuaronuxcs ¢ 3I1P 1 HeToCTaTKOB B MX MaTEMAaTUUECKOM PA3BUTHUU;

* chopMHUpPOBATH YCTONYMBBIM HHTEPEC YUALIUXCS K PEMETY;

" BBISBJISATH U Pa3BUBATh MATEMAaTUUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.
OcHOBHBIE JINHUM COJIEPKAaHMS Kypca MateMaTukH B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Airedpay («AnreOpandeckue BbIPAKEHUSD, «YPaBHEHUS W
HepaBeHCTBa»), «Dyukuun», «l'eomerpusi» («I'eomerpuueckue QGurypbl u ux
CcBOMCTBa», «l3MepeHHe TEOMETPUYECKUX BEIUYUH»), «BepodaTHOCTh W
CTaTUCTUKa». JlaHHBIE JIMHUU Pa3BUBAIOTCS MapaUIEIbHO, KaXk/1asi B COOTBETCTBUN
C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBHCHUMO OJHA OT JAPYrod, a B TECHOM
KOHTaKTe€ M B3auMojeicTBuu. Kpome »3Toro, ux o0OBEIUHSET JOTrHYecKas
COCTaBJISIIOLIAs, TPAAUIMOHHO NpHCyl[as MaTEMaTUKE W MPOHU3BIBAIOIIAS BCE
MaTeMaTU4YecKhe Kypcbl M coaepkarenbHble nuHuU. CdopmynupoBaHHOE B
denepalibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE OCHOBHOT'O OOIIETO
oOpa3zoBaHusi TpeOOBaHHE «yMETh OMNEPUPOBATH TOHATUAMH: OMpEEICHUE,
aKkcuoma, Teopema, J0Ka3aTeIbCTBO; YMEHUE PACIO3HABATh MUCTUHHBIE U JIOKHbBIC
BBICKAa3bIBAHUS, IPUBOJUTH IPUMEPHI 1 KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U
OTpUIIAaHUS BBICKA3bIBAaHHI» OTHOCUTCS KO BCEM Kypcam, a (opmMupoBaHue
JIOTUYECKUX YMEHHM pacmpeienserca MO BCeM rojamM oO0ydeHHs Ha YpOBHE
OCHOBHOT'0 00I1IeT0 00Opa30BaHuUs.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
ocBoeHusi IlpumepHoil pabodeil mTporpamMmbl, paclnpeAesi€HHbBIM 10 TroAaM
0o0y4eHHusi, CTPYKTYpUPOBAHO TaKUM OO0pa3oM, UYTOObI KO BCEM OCHOBHBIM,
MPUHIMINAIBHBIM BOMpocaM oOydaroniecs: oOpamaiuch HEOJHOKPATHO, YTOOBI
OBJQJICHUE MATEMAaTUYECKUMU TOHSITHUSIMHU UM HaBBIKAMU  OCYIIECTBISIOCH
MOCJEAOBATEIbHO M IOCTYIIATEINBHO, C  coOJoAeHUEM  IpHUHIMNA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIUCh B OOIIYyI0 CHUCTEMY
MaTeMaTHYCCKHUX MpecTaBieHuit ooydaromnuxcs ¢ 3I1P, pacmmpsisa u yriryomnss e€,
0o0pa3ysl TIpOYHBIC MHOXKECTBEHHBIC CBsi3M. OOIMEe Ienu HU3yYCHHS YIeOHOTO
npenmera «MaremaTtuka» mnpeacTaBieHsl B [IpumepHoit paboueld mporpamme
OCHOBHOT'O 00I1IeT0 00Opa30BaHMUs.

Oco0ennocTu otT0Opa ¥ ajanTauuM y4eOHOro MarTepuaja 1o
MaTeMaTHKe

OOyuenue ydeOHOMYy mpenmery «MaTemaTuka» CTPOWTCS Ha CO3JaHUU
ONTHUMAJIBHBIX YCIIOBUM JIJII YCBOCHHSI TPOTPAMMHOTO MaTepuaia 00yJaronuMucs
c 3IIP. bonpmoe BHUMaHue yaensercss OTOOPY ydeOHOro wmarepuana B
COOTBETCTBUHM C TPHUHIIMIIOM JIOCTYITHOCTH TMPH COXpaHEHWU 001ero 06a3oBOro
YPOBHSI, KOTOPBIN JOJKEH 1O COACPKaHUIO U 00BEMY OBITh aIallTUPOBAHHBIM JIJISI
obyuaromuxcst ¢ 3[IP B coOTBEeTCTBUM € HX OCOOBIMH 00pa30BaTEIILHBIMU
notpebHocTsMu. CreayeT O0JeryuTh OBJIAJICHUE MaTepHaIOM OOYYarOIUMHUCS C
3I1P mocpeAcTBOM €ro JeTaJbHOr0 OOBSCHEHHUS C CUCTEMATHYECKUM MOBTOPOM,



MHOTOKpPAaTHOW TPEHUPOBKM B TPUMEHEHHHM 3HAHUW, WCIOJIb3YS IPUEMBI
aKTyanu3aluu (BU3yaiabHas oropa, maMsTka).

[Iporpamma  mpegycMaTpuBaeT  BHECEHHE  HEKOTOPBIX  U3MEHEHUIA:
yMEHBIIICHUE 00beMa TEOPETUUECKUX CBEJCHUN, BRIHECEHHUE OTISIBHBIX TEM WIIN
LEJIBIX Pa3/ieNIOB B MaTepUalIbl i1 0030PHOT0, 03HAKOMUTEIBLHOIO U3yUCHHUS.

N3menenus mporpammal B 5-9 kiaccax

Mamemamuka ¢ 5 u 6 knaccax

B o3HakOMUTENBHOM IIJIaHE PEKOMEHIAYETCS H3ydaTh CIECAYIOIIHE TEMBI:
«PuMckas nymepanus», «Papubie Qurypb», «umuaap, xkonyc, mapy», «Kyo»,
«IIpsmoyronpHbI  mapamnenenumnen», «llepememienne 1Mo KOOPJAUHATHOM
npsaMoi», «Moaynb yuciay, « YucioBbsie MPOMEXKYTKIY; «MacmTady (u3ydaeTcs B
kypce «['eorpadus»); «M300paxkenrue reoMeTpuueckux GUryp Ha HEJIMHOBAHHOMU
Oymare C WHCIOJIb30BAHUEM LMPKYJIA, JHUHEHKH, YTOJIbHUKA, TPAHCIOPTUPAY,
«Imuaa  okpyxkHoctw», «llmomane kpyra», «[lapamienbHble MOpsIMbIe»,
«IleprieHIuKysipHBIC TIPsIMBIEY, «OceBas U LIEHTpaIbHAasi CAMMETPUI (M3ydaeTcs
B Kypce reomerpun), «beckoHeuHble TMEpPUOIUYECKHE JECATUYHBIC JTPOOH.
JecsTuuHoe npubIIMmKeHrne 0ObIKHOBEHHOU Jpo0u» (M3ydyaeTcsl B Kypce alreopsbl).

CrnemyeT yMEHBIINUTD KOJIMYECTBO YaCOB Ha CIEAYIONINE TeMbl: «Pelenue
JOTUYECKUH 3aaau», «/nmHa otpeskay, «lllkane», «PacnpenenurenbHblii 3aKOH
YMHOXKCHHS», «3aliCh TMPOU3BENCHUSA C OYKBCHHBIMH  MHOXXHUTCIISIMI,
«Iloctpoenue KoOHPUTYpaIUil U3 YacTel MPsIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOMN
U Kkjierdaron Oymare», «Jlenutenn wu kpatHeie. [lpusHaku genumoctuy,
«Haubonpmmii 001Ul AenuTeNlb 1 HauMeHblllee o01ee KpaTHoe. JlenuMmocThb
CyMMbl U TipousBeAcHus». «llpuBeneHue apoOU K HOBOMY 3HAMEHATEIIO»,
«Haxos1eHre 4acTu 11eJ10T0 U IEJI0T0 Mo ero yactuy. «OKpyTiieHHe JeCITUYHBIX
npoOeit». «Pemenue 3agad  mnepeObOpOM  BCEX BO3MOXKHBIX  BapUAHTOBY.
«CocraByieHre OYKBEHHBIX BBIPAXKEHUM O YCIOBUIO 3a7aun». BeicBoOOAMBIIIIECS
4achkl MOKHO MCIOJIb30BaTh Ha MOBTOPEHUE (B Ha4YaJie U KOHIIE Y4eOHOro rojia), Ha
M3yueHHe HauboJiee TPYJIHBIX M 3HAYUMBIX TeM: B V Kjacce — Ha pelIeHue
ypaBHEHUH, MpUBEJCHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOKCHHUE U JICTICHHUE
NECATHYHBIX Jpo0Oei, wu3Mmepenue yrioB; B VI kmacce — paeiictBus ¢
MOJIOKUTEIIbHBIMUA U OTPUIATEIbHBIMUA YUCIIAMH, PEIICHUE YPaBHEHUH, CIIOKECHHE
¥ BBIYMTAHHUE YHCEJI, COJICPXKAIIMX eIy U JAPOOHYI0 YacTh, HA YMHOXXCHHE H
JeJIeHne OOBIKHOBEHHBIX JIPOOCH.

Anzeopa
B 03HakOMUTENBHOM IIJIaHE PEKOMEHAYETCS W3ydaTh CIECAYIOIIHE TEMBI:
«ppanmronanbHbIe qucra. JleficTBUTENBHBIE qucliay, «CpaBHeHUe

JNEUCTBUTEIBHBIX YHUCEJ, apu@METHUYeCKue JEHUCTBUS C JACHCTBUTEIbHBIMU
yucinamu», «HaxoxneHne mnpUOSMKEHHBIX 3HAYEHUN KBaJIpaTHOTO KOPHS»,
«Teopema Bwuera», «PelieHuss ypaBHEHUW TPETbEd M YETBEPTOM CTEIECHEU
pasoKEeHHeM Ha MHOXKHUTENN, «PyHKIMA y =vX U ee rpaduk», «[lorpentHocts u
TOYHOCTh NPHOIMKEHHs», «UeTHbIE W HedeTHble (GyHKIUn», «OYHKIUS y=X »,
«DyHKIWS y= ax’, ee rpaduk u coiicTBa. I'paduku GyHKIHM y= ax’ + n u y=a(x-
m)?, «YpaBHEHHE ¢ ABYMs [EPEMEHHBIMH U ero rpadui», «[pabudeckuii crocod
pellIeHnsi CHUCTEeMBbl ypaBHeHUiI», «W300pakeHne wieHOB apuPMETHUECKON u



F€OMETPHUUYECKOMN MPOTPECCU TOYKAMHU HA KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCIOHEHIMAIBHBIN pOCT. CI0KHBIE MPOLIEHTHD».

CrenyeT yMEHBIINTh KOJIMYECTBO 4YAaCOB Ha HM3ydeHUE TeM: «DopMmysibl»,
«Jloka3zaTenbCcTBO TOXKAECTBY, «JIMHEHHOE ypaBHEHUE C JABYMSI HEU3BECTHBIMUY,
«I'paduk nMHEHHOrO ypaBHEHUS C JIByMs MepeMeHHbIMU», «I'paduyeckoe
pelIeHUe JTMHEUHBIX YpaBHEHUW U CHUCTEM JIMHEHHBIX ypaBHEHHI», «CBOHCTBa
KBaJAPAaTUIHON (PYHKITUN.

BricBoOOMBIIMECS] Yachl PEKOMEHIYETCS HCIOJIB30BaTh: JJIA  JIydIlei
npopaboTKu HamboJiee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHHi», «Perienue
CUCTeM YypaBHEHHUI», «CoBMecTHbIe OeHCcTBHS ¢ apobsmu», «[Ipumenenue
CBOMCTB apu(METUUECKOTO KBAJPATHOTO KOPHS»; HA TOBTOPEHNE, PEIICHUE 3a/1a4,
npeoOpa3oBaHKE BHIPAKEHUM, a TAK)KE Ha 3aKpeIJICHUE U3YYeHHOT0 MaTepuaa.

T'eomempusn

CnenyeT OCHOBHOE BHUMAHHME YAEIUTh NPAKTHUYECKONM HANpPaBICHHOCTU
Kypca, WCKJIIOYMB U YINPOCTUB HamOoliee CJIOXHBIM IS BOCHPHUSATHUSA
TeopeTuueckuii marepuain. Ha ypokax reoMerpuu HEOOXOJUMO MaKCHUMAaIbHO
UCIIOJIb30BATh HATJISIHBIE CPE/ICTBA OOYyUEHHsI, OOJIbIIE MPOBOIUTH MPAKTUYECKUX
paboT ¢ ydammmucs, pemarsb 3agadu. CTpouTh pelleHue 3aj1ad Mpu MOCTOSHHOM
00OpallleHUH K HarJISIAHOCTH — PUCYHKAM M YepTEKaM.

O3HakOMHUTENBHO AaTh TeMbl: «TeopeMbl M JOKA3aTelbCTBO. AKCHOMBI»,
«Jloka3arenbCTBO OT MOPOTUBHOrO», «CyIIECTBOBAHME M E€IUHCTBEHHOCTH
MEPIEHAUKYJIISIPa K MPSIMON», « MeTo1 TeOMETpUUECKUX MeCT», «MeTo1 yIBOCHUS
Meauanb», «Teopema daneca u TeopeMa O MNPONOPUUOHAIBHBIX OTPE3KAX),
«llentp macc tpeyronbHuKa», «I3MeHEeHUE TPUTOHOMETPUYECKUX (DYHKIHMHI MpU
BO3pacTaHuu yria», «DopMyibl Il PagdyCOB BIMCAHHBIX W OIMCAHHBIX
OKPYKHOCTEM  MPAaBUJIBHBIX  MHOTOYTOJIbBHUKOBY», «YPaBHEHUE  MPSIMOW»,
«JIBxxeHue», «CBOMCTBA IBUAKEHUS Y, « Teopema 0 pou3BEICHUU OTPE3KOB XOP/I,
TEOPEMBI O NPOU3BEACHNUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAIpaTe KacaTeIbHOW.

Crnenyer yMEHbIINTh KOJMYECTBO YacOB Ha n3yueHue TeM: « CHMMETPUYHbBIC
¢urypsi. OCHOBHBIE CBOMCTBA OCEBOU CUMMETpUN», «LleHTpanbHass CUMMETPHSI,
«ITapamnensubiii mepeHoc», «IloBopot», «IIpeobpazoBanue momgodbus. IlogoOue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIEC 33/1aud HA MOCTPOEHUE C MOMOIIbIO
UUPKYJIS W JIMHEUKW», «JleKkapTOBBI KOOpPAMHATBHI Ha IUIOCKOCTH», «PelieHue
TpPEeyroJbHUKOBY, «[logobue dhurypy.

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHUE 3a/1a4 U TTIOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBs3u ¢ Tem, 4TO NaHHBIN KypC BBI3BIBAET HAUOOJIBIIUE CIOKHOCTH JIJIS
obyuatomuxcsi ¢ 3I1P, cBsA3aHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BHUTHS CJIOBECHO-
JIOTUYECKOTO MBIIIUICHUS, €70 U3yYeHUE JOJKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JJIsi YYEHUKOB Mmarepuasie. OCHOBHOE€ BHHMAHHE CIIEAYET YICIUTh
pazzenaM, CBSI3aHHBIMUA C TIOBTOPEHUEM NPONIAEHHOTO MaTepualia, YBEIUYHUTH
KOJIMYECTBO YIPAXKHEHUN U 3aJaHUN, CBA3AHHBIX C MPAKTUYECKOU JAEATEITbHOCTHIO
00yJaroImmXxcs.

Heobxoaumo mnepecMOTpeTh COAEpKaHUE TEOPETHYECKOro Marepuana Hu
XapakKkTep €ro M3J0KEHUA: TEOPETUUECKUA MaTepuall MPENOJIHOCUTh B MPOLIECCE



pelIeHns 3aa4 U BBIIOJIHEHUS 3aJaHUN HAITIAHO-IIPAKTUUYECKOTO XapaKkTepa; He
TpeOOBaTh BBIBOAA U 3aIIOMUHAHUSI CJIOKHBIX (POPMYJI, pELIECHUs] HECTaHAAPTHBIX,
TPYyROEMKHUX 3alaHui. Psan TeM cinegyer u3ydars B O3HAKOMUTEIIBHOM IUIAHE.

[Iporpamma mnpenocTaBisieT aBTopy pabodeil mnporpamMmbl CBOOOAY B
pacupeneNeHud Marepuana 1o 4YeTBepTsM (TpuMmectpam). Pacnpenenenue
BPEMEHH HAa M3y4YEHHE TEM B TEYEHUE YYEOHOro Tro/a CaMOCTOSATEIBHO
omnpenensiercss o0pa30BaTENbHON OpraHu3alieid W 3aBUCUT OT OCOOEHHOCTEU
rpynmnsl o0yyatonuxcs ¢ 3[1P u nux ocoOpIx 00pa3oBaTenbHBIX MOTPEOHOCTEH.

IIlpumepHble  Buabl  JAeATeJbHOCTH  oOyuyawommuxes ¢ 3IIP,
o0ycI0BJIeHHBbIE  0COOBIMH  00pa30BaTeJbHBIMM  NOTPEOHOCTSAMM U
o0ecrneynBalIe OCMBICJICHHOE OCBOEHHME COJep:KaHuM OoOpa3oBaHuUsl IO
npeamery «MaremaTuka»

Conepxanue BUAOB JAesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpeaensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIUPOKO UCTIOIB3YEMBIX B
OOIl OO0 oO0uwmx I BceX OOYYAIOIIMXCS BHJIOB JESITEIBHOCTH CIIEAYET
YCUJIUTh BHUJBl JIE€ATEIBHOCTU CHELM(PUUHBIE ISl JAHHOW KaTeropuu JeTeid,
o0OecreunBaroIie OCMBICIIEHHOE OCBOCHHUE COJEpKaHUs 00pa3oBaHUsA IO
OPEIMETY: YCWICHHE INPEAMETHO-IIPAKTUYECKON IEATENBHOCTH C aKTHBU3aLHUEH
CEHCOPHBIX CHCTEM; 4YEpEIOBAaHUE BUJOB JEIATEIBHOCTH, 3aJCHCTBYIOIIUX
pa3IM4YHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHME MaTepuaja C ONOPOM Ha aJrOpUTM;
«TOLIArOBOCTh» B M3YYEHHM MaTepHualla; MCIOJb30BaHUE JOMOIHUTEIbHON
BU3YaJbHON OMOpPBI (CXEMbI, MIA0JOHBI, OMOPHBIE TAOIMIIBI); PEYEBOM OTYET O
Mpoliecce U Pe3ysibTare AeATEIbHOCTH; BBINOJIHEHUE CHELHAIbHBIX 3aJaHuM,
00€eCcreynBaOIINX KOPPEKLIUIO PETYISIIIUU y4eOHO-TI03HABATENbHOMN AeSTENbHOCTU
1 KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Temaruueckas u TepMuHoOIoruueckas jJekcuka coorsercrsyer OOIT OOO.

Jst obyuaromuxcsi ¢ 3IIP cyiiecTBeHHBIM SIBIISIFOTCSI MPUEMBI pabOTHI C
JEKCUYECKUM MartepuaioM 1o npenmery. [IpoBoaurtcs cnenumanbHas pabdota 1o
BBEJICHUIO B aKTUBHBIN CJIOBapb 00YUYaIOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOIOTUH.
N3yyaeMbple TEpMHUHBI BBOJASTCS Ha IMOJMCEHCOPHOM OCHOBE, 00s3aTesibHa
BU3YaJbHAs MOJECPXKKA, aITOPUTMbI pabOThI C OMpPEAEIEHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyaJlu3alii TEPMHUHOJIOTUU.

Koppexkunonnasi padora BbeIpakaeTcs B Pa3BUTUU PSAZla YMEHUH, HEOOXOIUMBIX
JUISL BBIIIOJIHEHMS 33JaHUIl HAa ypOKaX MaTEMaTUKH: Pa3BUTHE MATEMaTHYECKOU
peun - dYepe3 OOBACHEHUS CBOUX [EHCTBUM; yBEIWYEHHE OO0beMa NaMsTH;
Pa3BUTHE YCTONYMBOCTH BHUMAHUSI.

TpeboBanust K ypOBHIO MOATOTOBKH JI€TEH, UCIIBITHIBAIOIIUX TPYIHOCTH B
OCBOCHHH 00111€00pa30BaTEbHBIX IPOTPaMM HE COOTBETCTBYIOT TPEOOBAHUSM,
IPeabABISIEMbIM K YYEHUKaM 00111e00pa30BaTEIbHON HIKOJBI.

Taxue netu, n3-3a 0COOEHHOCTEHN CBOErO MCUXUYECKOTO PA3BUTHS, TPYIHO
yCBaMBAIOT MpOrpaMMy 1o MaTeMaThke. B cuity ocoOeHHOCTel pa3BUTHA,



HY)XJar0Tcsl B U HepeHIIMPOBAaHHOM U WHANBUYaJIbHOM TIOIXO/IE,
JIOIIOJIHUTEILHOM BHUMAHUH.

B cBsI31 ¢ 3TUM B KaJleHJapHO-TEMAaTHYSCKOE TUTAHUPOBAHNE BKITFOYAETCS 0JI0K
«KoppeknroHnHo-pa3BuBaroIias padbota». B m1aHHOM 0JI0Ke yKa3aHbI
KOPPEKITMOHHBIC 33JI1a4 PeIIaeMbIC TICJaroroM B MPoIecce 00yUeHUs, IETbI0
KOTOPBIX SIBJISICTCSI HA OCHOBE PEIICHUS Pa3BUBAIONINX YIPAKHCHUA Pa3BUTHE
MBICJIUTEIILHBIX OTepaliiii, 00pa3HOTO MBIIIJICHUS, TaMsATH, BHUMAHHUSI, PEYH, a
TaK)Ke OCYIIECTBIIACTCS JIUKBUIAAINS TTPOOEIIOB B 3HAHUSAX, 3aKpPEIIJICHUE
M3YYEHHOTO MaTepuaja, oTpaboTKa arOpuTMOB, IIOBTOPEHHUE MPOMACHHOTO.

Teopus nzydaercs 6e3 BEIBOJOB CIOXKHBIX ¢hopmyl. 3aaauu, TpeOyrolye
MIPUMEHEHUS CII0KHBIX MATEMATUICCKUX BBIUYUCICHUHN U (DOPMYJI, pEIIatoTCs B
KJIACCE C TTIOMOIIBIO YIUTEIS.

JIitst oOygaromerocst XapakTepHbI HEAOCTATOYHBIN YPOBEHD Pa3BUTHS OTACIBHBIX
MICUXUYECKHUX MPOIIECCOB (BOCTIPUITHUS, BHUMAHUS, TaMSTH, MBIIIUICHUS ),
CHIDKCHHE YPOBHS MHTEIUICKTYIBHOTO Pa3BUTHS, HU3KUI YPOBEHB BHITIOJTHCHUS
y4eOHBIX 3aJIaHHMH, HU3Kas YCIECITHOCTh O0yUICHHUSI.

ITosTomy, nmnpu  wu3ydeHun  anreOpbl  TpeOyeTcs  MHTESHCHUBHOE
WHTCJUICKTYyaJIbHOE  pa3BUTHE  CPEACTBAMH MAaTEMAaTHKH HAa  Marepuae,
OTBEYAIOIIEM OCOOCHHOCTSIM Ml BO3MOYKHOCTSIM YYAIIIHXCS

JlanHast amanTthpoBaHHash oOpa3oBaTeabHAs IpPOrpaMMa COCTaBJCHA IS
opraHuzanuu oOydeHuss oOydaromierocs /-9 Kkiacca ¢ OorpaHUYE€HHBIMHU
BO3MOYKHOCTSIMU 3JI0POBBSI.

Xapakrepucruka odoyuarwiuero ¢ OB3 (3I1P)

JlanHble 0OcleIOBaHUM T€1aroroB, MCUX0JIOra, KOHTPOJIbHO-U3MEPUTEIbHBIX
PE3yNbTATOB MO MPEIMETY MOKa3bIBAIOT, yTO Y oOy4arotnierocsi ¢ OB3:

- yueOHasi MOTUBAIlUS U TI0O3HABATEIbHAS aKTUBHOCTh HAa CPEJTHEM YPOBHE;

- Kpyrosop MpeACTaBICHUN 00 OKPYXAIOIUX MpEeAMETaxX U SBJICHUSIX HIKE
BO3PaCTHOW HOPMBI;

- BHUMAHHE XapaKTEPU3YETCs HEYCTOMYMBOCTBIO, YACTON OTBJIEKAEMOCTBIO;

- Hec(OpPMHUPOBAHHOCTh (GYHKIUNA TPOU3BOJIBHOW PETYJSAIHNH, TaMATh
OTpaHUYCHHAa B 00BEME W HEMPOYHA, MBIIUICHUE HAIJISIIHO — JEHWCTBEHHOE,
HarJIAIHO - 00pa3Hoe B cTaiuu (POPMUPOBAHMSL.

NmeroTcst peueBbie U S3bIKOBBIE HAPYIICHUS:

— HU3Kasg cOPMUPOBAHHOCTH KOMMYHUKATUBHOM CTOPOHBI PEUH,

— CHHTaKCHUYECKHE KOHCTPYKIIUU O€THBI U OJHOOOPA3HHbI,

— Hec(hOopMUPOBAHHOCTH (HOHETUKO-(HOHEMATUUECKOTO BOCIIPUSTHUS;

— HemocTaToyHas CHOPMHUPOBAHHOCTH  3PHUTEIBHOTO U 3PUTEIHHO-
MPOCTPAHCTBEHHOT'O BOCTIPUSTHS,

— HemocTaTouyHasi ChOPMHUPOBAHHOCTH 3PUTEIILHON MaMSITH;

— HecOpMUPOBAaHHOCTh  MEXAaHU3MOB  OpraHW3alMU  JACSATEIHHOCTH
(peryisiuuu U KOHTPOJISL IESITEIIbHOCTH);

— BbIpaXeHHOE (DYHKIIMOHAJILHOE HAIPSKEHUE, YTOMIICHHE;



— HemocTaTouyHas C(HOPMHPOBAHHOCTh  KOODJAWHAIMK  JABWKCHUH H
3pUTEILHO-MOTOPHBIX KOOPIMHAIIHH.

Hcxons u3 ocoOeHHOCTEH 00y4aromuxcs, uX NCUXO(PU3UYECKOTO Pa3BUTHA,
WHIVUBUTyTBHBIX BO3MOKHOCTEH cocTaBlieHa paboyasi mporpamMmma 1mo
«MaremaTuke», LeJbI0 KOTOPOW SBIACTCA: O3HAKOMJICHHE OOYYaIOIIUXCS C
OCHOBHBIMH HJICSIMH M METOJIaMH MAaTEMAaTHKU U (DOPMUPOBAHKME HA 3TOW OCHOBE
3HAKOBO-CHMBOJIMYECKOTO BOCIIPUATHS M JIOTHUYECKOTO MBIIUICHUS O0YJarOITUXCS
¢ 3IIP, oOecnedyeHne KOPPEKIMH HAPYIMIEHUH pa3BUTHSA, CIIOCOOCTBYIOIIMX
YCICIIHOCTH COIMAIbHON aanTaIliy.

[Iporpamma HampaBjieHa Ha  pealM3alldio  CPEACTBAMH  MpeIMeTa
«MaremaTHKa» OCHOBHBIX 3a[1a4, pEIICHUE KOTOPBIX YCTPEMIICHO HA JTOCTHIKCHHUE
OCHOBHBIX IMPEIMETHBIX U METAIIPEAMETHBIX PE3yIbTaTOB:

o (opmuposanue TIPEICTABICHUS O MaTeMaTHKE Kak (opMe OIMCAaHHUS U
METO/I€ TTO3HAHUS OKPY’KAIOIIEero MUpa;

o (opmuposéanue  TIPEACTABICHHWS O  MaTeMaTHKe, KaK  YacTu
00IIeYeIOBeYeCKOr KYJIBTYPHhI, TIOSBICHHE MOHUMAHUS 3HAYUMOCTH MAaTEMaTHKH
JUIs1 0OIIECTBEHHOTO Mporpecca;

o (opmuposanue YCTOHYMBOrO HHTEpPECa K MaTeMaTHKE, Ha OCHOBE
nudepeHIIMPOBaHHOTO TTOAX0Aa K 00yUYaroIuMCS;

® pa3BUTHE CIIOCOOHOCTEH K TBOPUECKOM JIeITCIHHOCTH.

PaGouass mnporpamma ompenensieT psAl  KOPPEKUMOHHO-PA3BUBAIOIINX
3aJa4, PEIICHHE KOTOPHIX OOECMEUYMBAET JOCTH)KEHHUE OCHOBHBIX IJIAHUPYEMBIX
pe3yJabTaTOB YU4eOHOTO Kypca:

1. Pa3Buthe peud, MBIIUICHUS, BOOOpPa)KEHUSI IIKOJIHLHUKOB, YMEHUS
BBHIOMpaTh MPaBWIbHBIA aJTOPUTM JEUCTBUH B COOTBETCTBUU C IEISIMU U
MOCTaBJICHHBIMU 33/la4aMU;

2. @opMupoBaHHE Yy OOYYaIOIMUXCS TMEPBOHAYAIBHBIX MaTeMaTHYECKUX
IPEICTaBICHU O cueTe (KOJUYECTBO, MPOCTPAHCTBEHHOE IOJIOKEHUE, BpPEMS,
JIBWKEHUE, CKOPOCTh, PACCTOSIHUE | T.1I.).

3. Bocnuranue MO3UTHUBHOTO 3MOIMOHAIBLHO-IIEHHOCTHOTO OTHOIIEHHUS K
MaTeMaTuKe, TMpOOYXKJECHHE TO3HABAaTEJILHOTO HWHTEpeca K MaTeMaTuKe,
CTpPEMJIEHHUS COBEPIIICHCTBOBATh CBOUM BBIUUCIIUTEIILHBIC HABBIKH;

4. Co3maHve  aJanTUBHOM  Cpelbl, TO3BOJIAIONIEH  OOECIeYuTh B
00pa30BaTEIbHOM YUPEKICHUMU TIOJHOIICHHYIO HWHTETPAllUI0 M JIMYHOCTHYIO
camopeanu3zaruto aerei ¢ 3I1P;

5. VYcunenue pabotbl MO (GOPMHUPOBAHUIO KYJIBTYPHOTO M 0OE€30MacHOTO
o0Opa3a Xu3HU 00yUYarOIIMXCS JJII COXPAHEHUS M YKPETUICHHS UX TICUXUYECKOTO U
(bu3IUEeCcKOro 37J0POBBAI.

B cootrBerctBun ¢ ®enepanbHbiM TrOCYJapCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEro 0OO0pa3oBaHUs 21a6HbIMU YeasiMyu IIKOJIbHOTO
MaTEMaTHYECKOro 00pa30BaHUs SIBISIFOTCSI:



— ¢opmuposanue  TpPENCTaBICHUA O  MareMaThke, KakKk  4YacTu
00I111€UeNIOBEUECKON  KyJIbTYypbl, O 3HAYMMOCTH MATEMaTUKU B Pa3BUTHU
IIMBWJIM3AIIMN ¥ COBPEMEHHOT'O 00IIIEeCTBa;

— pazeéumue TOTUUYECKOTO MBIIIUICHUS U KYJIbTYPhI PeUH;

— ¢gopmuposanue  VHTEJUIEKTYyaJIbHOM  UYECTHOCTH U  OOBEKTHUBHOCTH,
CIIOCOOHOCTH K TPEOJIOJCHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3
OOBIJICHHOTO OITBITA;

— gocnumanue  KadecTB  JIMYHOCTH, OOECICUMBAIOIINX  COMUAIBHYIO
MOOMJIBHOCTh, CHIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEILICHMUS;

— ¢gopmuposanue KadyecTB MBIIUICHUS, HEOOXOJUMBIX JUIsl ajanTalid B
COBPEMEHHOM MH(POPMAIIMOHHOM OOLIECTBE;

— pazeumue WHTEpeca K MAaTeMaTHYeCKOMY TBOPYECTBY M MATEMATHYECKUX
CIIOCOOHOCTEN;

— pazeumue TPENCTABICHUNA O MaTeMaTHUKe Kak (opMe ONMUCaHUSI U METOJE
MO3HAHUS IEUCTBUTEILHOCTH;

— ¢gopmuposanue 0OOUMX CIOCOOOB HHTEIUVICKTyaIbHOW  JEATEIbHOCTH,
XapakTepHbIX JUISI MAaTeMaTUKU U SIBJSIONIMXCS OCHOBOM IO3HABATEJIbHOU
KYJBTYPBbI, 3HAUUMOH ISl pa3IUYHBIX c(hep UeT0BEUECKOUN NesITENHbHOCTH;

— 06ladeHue MaTEMAaTUYECKUMU 3HAHUSAMHU U YMEHUSIMU, HEOOXOAUMBIMU JJIsI
MPOAOJIKEHUST 00pa30BaHUs, U3YUYEHUS] CMEXKHBIX ITUCHUUIUIMH, TPUMEHEHHS B
MOBCEIHEBHOM )KU3HU,

— co30anue GyHAaMEHTa [JII MAaTeMaTHYEeCKOro pas3BUTHS, (OpPMUpOBaHUS
MEXaHU3MOB MBIIUICHHUS, XapaKTEPHBIX JIJIT MATEMATHYECKOMN eI TeIbHOCTH.

JIJist TOCTYDKEHMsI 9TUX IIeJied Ha YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUs
pemaroTes CAeAYIOIINEe 3a0auu:

~ OBJIQJIeBaTh CUCTEMOW MAaTeMaTHYECKUX 3HAHUM U YMEHHM, HEOOXOJAUMBIX
JUIi  TIPUMEHEHUsT B TMPAKTUYECKOM JIEATEIbHOCTH, W3YYCHUU  CMEXKHBIX
T CLIUTLINH;

~ CIOCOOCTBOBATh MHTEJUICKTYyIbHOMY Pa3BUTHUIO, (OPMUPOBAThH KaueCTBa,
HEOOXOJIUMbIC YEJIOBEKY JJIsl TMOJHOLICHHOW >KM3HM B COBPEMEHHOM OOIIECTBE,
CBOWCTBEHHBIE MAaTEMaTUYECKOW AEATEIbHOCTU: SICHOCTU M TOYHOCTH MBICIIH,
WHTYMUIIMHM, JIOTUYECKOTO MBIIIJICHUS, TMPOCTPAHCTBEHHBIX MPEICTABICHUM,
CIIOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEH;

- (dopmupoBaTh MpEACTaBICHUS OO0 HUIEIX W METOJAaX MaTeMaTHKU Kak
YHUBEPCAIBHOTO SI3bIKa HAYKW U TEXHHUKH, CPEJCTBAX MOJICTUPOBAHUS SIBJICHUN U
MIPOIIECCOB;

~ BOCIHUTHIBATh KYJIbTYPY JIMYHOCTH, OTHOIIEHHWE K MaTeMaTHUKE KaK YacTH
00111eUeNIOBEUECKON KYJIbTYphl, HIparIleii 0coO0yr posib B 0OIIECTBEHHOM
Pa3BUTHUH.

Ha u3zyuenune maremarrku B MBOY Ilkone Ne8 r.o. Camapa otBoaUTCA
Pabouast mporpamma 5-6 knacca paccuutana Ha 408 4 Ha nBa roga oOydeHHUs
(o 6 4 B HENEMIO):
B 5 xiacce — 204 gaca,



B 6 kitacce — 204 yaca.

PabGouas nporpamma 7-9 kiacca paccuutana Ha 612 dacos: 204 4 (6 u B
Henemwo) B 7 kiacce, 204 4 (6 4 B Henenmo) B 8 kiacce, 204 4 (6 4 B Heneno) B 9
KJ1acce.

VYuebnsiii mian MBOY lIkonsr Ne§ r. Camapa npeaycMaTpuBaeT €KEeTrOAHYIO
KOPPEKTUPOBKY KOJMYECTBA YAacOB, OTBOJMWMBIX Ha H3YYCHHE MaTEeMaTHKH,
COTJIaCHO TOJIOBOMY KaJICHIApHOMY ydeOHOMY TrpaduKy.

PABOYAA [TPOTPAMMA YUYEBHOI'O KYPCA «cMATEMATUKA».
5—6 KIIACCBI

eau n3yyeHust yueOHOro Kypca

[TpropuTeTHBIMU LIETSAMU 00YUYEHHS] MATEMAaTUKE B 5—6 Kilaccax SIBJISIOTCA:

" [POJOJKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTUYECKUX MOHATUH (YUCIIO,
BEJIMYMHA, TeOMeTpuUecKas gurypa), oOecreunBaroluX NPEeeMCTBEHHOCTb
Y TIEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00Opa30BaHUs 00YUaIOIUXCS;

" pa3BUTHE UHTEUIEKTYyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00YUYaroOInXCsl C
31IP, nmo3HaBaTeabHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHM, HHTEpeca
K U3yYEHUIO MaTEMaTHKU;

* nonBeneHue oOydarommxcsa c¢ 3P Ha pmocTymHOM aii HUX YpPOBHE K
OCO3HAHUIO B3aMOCBS3M MaTEMaTUKH U OKPY>KAIOIIETro MUPa;

* (QopmupoBaHue (yHKIMOHAJIBHOW MaTeMaTHYE€CKOM I'PaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTeMaTUYeCKue OOBEKTbl B peajbHBIX IKU3HEHHBIX
CUTyallusiX, MPUMEHSTh OCBOCHHBIE YMEHHUS [JIsl PEIICHUS MPaKTHKO-
OpUEHTUPOBAHHBIX 3a/1ay, UHTEPHPETUPOBATH MOJYUYEHHBIE PE3YyIbTAThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUUECKON CUTYaIUU.

OcHOBHBIC JIMHHHM COJIEp)KaHHUS Kypca MaTeMaTuku B 56 kimaccax —
apupMeTnyeckas U TEOMETpUYECKas, KOTOpbIE pa3BUBAIOTCS IApaJLIEIBHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT
IPYyIrOW, a B TECHOM KOHTAaKT€ W B3aUMOJACHCTBUU. TakKe B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajIreOpbl U ONMKUCATeIbHON CTATUCTHKHU.

N3yuenue apudmeTnyeckoro mMatepuana HaUMHAETCS CO CUCTeMaTU3alud 1
Pa3BUTHS 3HAHUIM O HATYpaJbHBIX YHCIIAX, OJYYEHHBIX B HAUaJIbHOU 1mKkose. [1pu
TOM COBEPUICHCTBOBAHME BBIYMCIUTEILHON TEXHUKH U (HOPMUPOBAHHE HOBBIX
TEOPETUUECKUX 3HAHUN COYETACTCA C PAa3BUTHUEM BBIYHCIUTEIBHOM KYJIbTYpHI, B
YACTHOCTH C OOyYEHHEM MPOCTEHIINM NpUEéMaM MPUKUAKU U OLICHKH Pe3yJIbTaToB
BbluncIeHU. WM3ydeHuwe HaTypaidbHBIX 4HMCEN TNpoAoDKaeTcs B 6  Kiacce
3HaKOMCTBOM C HaYaJIbHBIMU MOHSATUSMU TEOPUH JEITUMOCTH.

Hpyroii kKpymHbIA OJIOK B COAEpKaHWHM apU(METUYECKOW JIMHUU — ITO
npobu. Havamo m3ydeHHuss OOBIKHOBEHHBIX W JCCSITHYHBIX NPoOEH OTHECEHO K 5
KJaccy. DTO NEPBBIN 3Tall B OCBOEHUH JIpO0Ei, KOra NpOUCXOAUT 3HAKOMCTBO C



OCHOBHBIMU UJESIMU, MOHATUSIMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
IpoOelt B MOJHOM O0BEME MPEAIIECTBYET U3YUEHHUIO JECSITHUHBIX IpoOeH, 4To
LEJIECO00PA3HO € TOYKH 3pPEHHUS JIOTMKH HW3JIOKEHHUS YHCIOBOM JMHUM, KOrja
mpaBWiia JCUCTBHA C JECATUYHBIMUA JAPOOSIMH MOXHO OOOCHOBaTh  yXKe
M3BECTHBIMHU AJITOPUTMAMU BBITIOJHEHHS ACHCTBHI C OOBIKHOBEHHBIMHU JPOOSIMHU.
3HAaKOMCTBO C JIECATHYHBIMHU APOOSIMH PACHIUPUT BO3MOMXKHOCTHU JJIsl TOHUMAaHUS
00y4aronMMUCs TPUKIAJHOIO MPUMEHEHUSI HOBOM 3alIMCU NIPHU M3YUYEHUU APYTHX
MPEAMETOB M MPU MPAKTHYECKOM HMCHOJb30BaHUU. K 6 Kiaccy OTHECEH BTOpOM
Tall B HW3Y4YEHUU Jpo0eH, Tle MPOMCXOAUT COBEPIIEHCTBOBAHHWE HABBIKOB
CpaBHEHHUsI U TMpeoOpa3oBaHusl JApOOEH, OCBOEHHWE HOBBIX BBIYUCIUTEIBHBIX
QNTOPUTMOB, OTTAUYMBAHUE TEXHUKH BBIYMCIEHUW, B TOM YHCIIE 3HAYCHUU
BBIPKEHUM, COACPIKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIEC IPOOHU, YCTAHOBIICHUE
CBsI3€M MEXIy HUMH, pacCCMOTpPEHUE PUEMOB pellIeHUs 3aad Ha Apoou. B Hauane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C IOHATHEM IIPOLICHTA.

OCOOEHHOCTBIO H3y4YEHHUS TOJOKUTEIbHBIX M OTPULIATENbHBIX YHCEN
ABJISIETCSI TO, YTO OHU TAaKXXE€ MOTYT pacCMaTpUBaThCS B HECKOJIBKO ATamoB. B 6
KJlacce B Haualie u3ydeHus Tembl «llooXKuTenbHbIE U OTPULIATEIIBHBIC YHUCIIa»
BpLACIAeTCs noareMa «llensle 4ucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIbHBIMU  YUCIAMH M JCUCTBUSIMU C  TOJIOKUTEIbHBIMH U
OTPULIATEIbHBIMU YHUCIIAMHM IPOUCXOJIUT HA OCHOBE COJEPKATEIBHOTO IMOAXOAA.
OTO MO3BOJIIET HA JOCTYITHOM YPOBHE IO3HAKOMUTH YYAIMXCS NPAKTUYECKU CO
BCEMHU OCHOBHBIMHU TMOHSTHUSIMU TEMBI, B TOM YHWCJI€ U C IPaBUJIAMH 3HAKOB MpPH
BBINIOJIHEHUU apudmeTndeckux AercTBuil. M3yueHue panuoHaIbHBIX YHCEN Ha
ATOM HE 3aKOHYUTCS, a OYJET MPOJOJKEHO B Kypce alreOpbl 7 Kiacca, YTO CTAHET
CIENYIOIMM TPOXOJOM BCE€X MPUHLMIHAIBHBIX BOIPOCOB, TEM  CaMbIM
pazziesieHue TpyJHOCTEH obsieryaeT BOCHOPUITHE MaTepHalia, a paclpe/ieeHUE BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Ipu oOydyeHHH penIeHUI0 TEKCTOBBIX 3aJa4 B 5—6 Kilaccax MCIHOJIb3YIOTCS
apupMeTnyeckue NPUEMBI pelIeHHs. TEeKCTOBbIE 3aJayd, pellaeMble MpH
O0TpabOTKE BBIYMCIUTENIBHBIX HaBBIKOB B 5—6 KJlaccax, pacCMaTpUBAIOTCS 3a1a4d
CJIeNYIOMX BUIOB: 3aJ]a4i Ha JBIKEHWE, HA YacTH, Ha MOKYMNKH, HA padoTy U
IPOU3BOJUTENIBHOCTh, HA NMPOLEHTHI, HA OTHOLIEHUS W mponopuun. Kpome Ttoro,
oOyuJarouecs: 3HaKOMATCA ¢ MpuéMaMu pelleHus 3a1a4 nepebopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ nH(popmarmen, mpeacTaBieHHol B popme Tabiuil
WJIU TUarpamM.

B Ilpumepnoii paboueli mnporpaMMme MpPeIycCMOTPEHO (HOPMUPOBAHHE
NPOMNEACBTUUECKUX —alreOpandyeckux mpencraBieHuil. bykBa kak cumBoI
HEKOTOPOr'0 4YHCJIa B 3aBHCUMOCTH OT MAaTE€MaTH4YeCKOrO0 KOHTEKCTa BBOJUTCS
IIOCTENEHHO. ByKBEHHasi CUMBOJIMKA IIMPOKO HCIIOJNB3YETCS MPEXKIE BCETO IS
3aMicy  OOIIMX YTBEPXKIECHUH U MpeNIoXKeHUH, (GopMmMys, B YacTHOCTH MAJis
BBIYKCIICHUS TEOMETPUYECKHUX BETMYMH, B KAUECTBE «3aMECTUTENIS» YUCIIA.

B kypce «Marematukm» 5—6 KJIaCCOB MPEACTABICHA HATJIAAHAS T€OMETPUS,
HampaBJ€HHass Ha pa3BUTHE OOpPa3HOr0 MBIIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUs, M300pa3UTENbHBIX YMEHHH. ITO BaXHBIM dTall B M3YyYEHUHU
r€OMETPUH, KOTOPBIM OCYIIECTBISETCA HA HAJISAAHO-IIPAKTUYECKOM YPOBHE,



OMUpPAETCS] HAa HAIIAIHO-O0Opa3HOE MbIIUIEHHE oOydaromuxcs. boibmass posib
OTBOJUTCS IPAKTUYECKON NESTENIbHOCTH, OTIBITY, HKCIIEPUMEHTY,
MozenupoBanuio. O0yyaronecs: 3HaKOMSTCS C TEOMETPUUECKUMHU (PUTrypaMu Ha
IUIOCKOCTH ¥ B TMPOCTPAHCTBE, C MX MPOCTEUIIMMH KOHPUTYpaLUSIMU, Yy4aTcs
n300paxaTh MX Ha HETMHOBAHHOM M KJeT4aTOW Oymare, paccMaTpuBalOT HUX
IIPOCTENIINE CBOMCTBA. B mpomecce M3ydeHHs] HAriasgHOM TE€OMETPUU 3HAHUS,
MOJIyYeHHbIE OOYYalOUIMMHCS B HAYaJbHOM IIIKOJE, CHCTEMaTU3UPYIOTCS H
pacIIMpsIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIM
npeamer «MaTeMaTuka», KOTOpPBIM BKIIOYAET apu(MeTHuecKuil maTepual u
HATJIAJIHYI0O T€OMETPHUIO, a TakKe MPOIENEBTUUECKHE CBEJICHUS W3 aireOphl,
AJIEMEHTHI JJOTUKHU U Hayajia OMUCaTEIbHON CTATUCTUKH.

VY4eOHbIl 1aH HAa U3yYeHUE MaTEMAaTUKU B 5—6 Kjaccax OTBOJUT HE MEHEE
5 y4eOHBIX YacOB B HEJCNIO B TEUCHHUE KAXJOTO rojla 00yueHHs, BCEro HE MEHee
340 y4yeOHBIX YacoB.

COHEPXXAHUE YUEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)

5 KUIIACC

Hamypanvnule uucna u Hyno

Harypansnoe uucno. Psg HartypansHbix uucen. Yucno 0. M3oOpaxkenue
HATypaJbHBIX YHCEJI TOUKAMU Ha KOOPJIUHATHOM (YMCIIOBOM) IPSIMOA.

Ilo3unmonHas cucrema cuucieHus. Pumckasa Hymepayusa Kak npumep
HENO3UYUOHHOU CUCEMbL CHUcIenus". JleCITIHAS CHCTEMA CUHCIICHUSI.

CpaBHEHHE HATYpaJbHBIX YMCEJ, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
Cnoco0bl cpaBHeHMs. OKpYIJIEHUE HATYPAIbHBIX YUCEN.

CrioxeHne HaTypajabHBIX YHCEIT; CBOMCTBO HYJIS IIPH CIOXKEHUH. Brruntanue
Kak JIelCcTBUE, 0OPATHOE CIIOKEHUIO. Y MHOXEHUE HATypalbHBIX YHCEII; CBOICTBA
HYJIsl YU €AWHUIBI TpU yMHOXKEHUHU. JleneHue Kak JelcTBUe, 0OpaTHOE
YMHOXEHHIO. KOMIIOHEHTBI NeNCTBUM, CBA3b MEXy HUMHU. [IpoBepka pesynbrara
apudmeTndeckoro nedcTBus. llepemecTuTenbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS W YMHOXEHUS, pacnpeoeiumesbHoe C8OUCMB0 (3aKOH)
VMHOJUCEHUAL.

Ucnionp3oBanne OykB myis 00O3HAYEHUS! HEU3BECTHOTO KOMIIOHEHTA W
3aMuCcH CBOMCTB apu(PMETHIECKUX JICHCTBHM.

Lenumenu u xpamuvlie uucia, paslokXeHHEe Ha MHOxurTenu. [Ipocteie u
cocTaBHbIe uuchna. [Ipusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenp C HaTypaJbHBIM IIOKa3aTelieM. 3aluCh YHCIA B BUAE CYMMBI
Pa3psIHBIX CIAracMbIX.

HucnoBoe BelpakeHHe. BpluucieHHE 3HAYEHUNW YHUCIIOBBIX BBIPAXKECHUM;

1
3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE.
Heuaror CaMOCTOATCIILHO OIPCACIIACT 00BeM n3ydaceMoro mMmarepuaja.



NOPANIOK  BBINOJIHEHUsST  JedcTBuUid.  Mcmonb3oBaHWe  NpU  BBIYMCICHHSIX
NEPEMECTUTEIIBHOTO W COYETAaTEIBHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXKEHUS, paAcnpeoesumenbHo20 C80UCMBA YMHONCEHUS.

Apoou

[IpencraBnenre o Jpobu Kak crmoco0e 3alucCu  YacTH  BEJWYHHBIL.
OObikHOBeHHBIE npoOu. [IpaBuibHBIE W HempaBuibHBIE Apodu. CmemaHHas
IpoOb; TPEACTABJICHUE CMEIIAaHHOW apoOW B BHUAC HEMPABWILHOW ApoOH W
BBIJICJICHHE I11€JI0 YaCTH YHCIIa W3 HEeMpaBWIbHON npobu. M3o0paxenue mpobeit
TOYKAaMHU HA YUCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Apoou. Coxpauyenue opoobeii.
IIpuseodenue dpoou k Hosomy snamenamento. CpaBHEHUE IPOOEH.

Crnosxenue U BeIYUTaHHE IpoOeil. YMHOKEHHE U JieNIeHne Apo0eii; B3auMHO-
obpatHble 1podu. Haxooicoenue uacmu yenoeo u yeno2o no e2o 4acmiu.

Hecstuunas 3anuch apoOeit. [lpencraBinenue AecITUYHONW ApoOM B BUJC
OObIKHOBEHHOU. M300pa’keHHe JEeCATUYHBIX JApoOed TOYKaMU Ha YHCIOBOUN
npsimoil. CpaBHEHUE AECATUUHBIX JIPOOEH.

ApudmMernueckre AEUCTBUS C JCCATUYHBIMU JIpoOsAMH. OxpyeieHue
oecsamuyHbIx Opooell.

Pelnenne TeKCTOBBIX 3aa4

Pemenne TekCTOBBIX 3amady  apudMeTHUeCKUM crocoOom. Pewenue
noeuyeckux 3aday. Pewenue 3aoau nepebopom 6cex B03MOJNCHBIX BAPUAHMOS.
Hcrnonb3oBaHue MpH pelIeHUH 3a/1a4 TaOJIUIL U CXEM.

Pemenue 3amau, conep:KaliMx 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOpOCTb, Bpe€Ms, pacCTOSHHE; II€Ha, KOJMYECTBO, CTOMMOCTh. ETuHUIIBI
WU3MEpEHHs: Macchl, 00bEMa, IIEHBI; PACCTOSHHS, BPEMEHH, CKOpOCTH. CBS3b
MEXy SIUHUIIAMU U3MEPCHHSI KaXKI0U BEIIMYNHBI.

Peiienre OCHOBHBIX 33124 Ha JAPOOH.

[IpencraBneHne JaHHBIX B BUJE TaOJHII, CTOIOYATHIX TUATPAMM.

Harasignas reomerpust

Harmsianele mpeactaBieHuss o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsmoi,
OCTpBIW, TYIIOM ¥ Pa3BEPHYTHIC YIJIBL.

JlnmrHa oTpe3ka, METpUYECKUE €IMHUILIBI JUIMHBL. JIJTMHA JJOMAaHOM, IEPUMETP
MHOTOYTOJIbHUKA. V3MepeHue u MoCTpOeHNE YIIIoB ¢ MTOMOIIBIO TPAHCTIOPTHPA.

Harmsinaele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIBHUK, O paseHcmee Queyp.

N3o00paxxenne ¢guryp, B TOM 4ucie Ha KieryaTtoil Oymare. Ilocmpoenue
KOH@hueypayuii u3 yacmeti npsmou, OKpYICHOCMU HA HEeTUHOBAHHOU U KI1emyamou
bymaee. Vicnonb30BaHUe CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomanpk MPAMOYTOJIbHUKA UM MHOTOYTOJBHUKOB, COCTAaBICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4Hclie GUTYp, U300paKEHHBIX Ha KieTyaToil Oymare.
Enauauier usmepeHus miomaim.

Haenaonvie  npedcmasnenus 0 NPOCMPAHCMBEHHbIX — huzypax:
NPAMOY20NbHLIL — napajienenuned,  Kyb6,  MHo2oepauHuku.  H3obpascenue
npocmeumiux MHo202panHukos. Pazeépmku kyba u napannenenuneoa. Coszoanue
Mooenell MHO202PaHHUKO8 (U3 Oymaau, npo8oaoKU, NAACMUIUHA U Op.).



O0vém  npsamoyeonvHo2o napaiieienunedda, Kyoa. Eounuysl uszmepenus
00véma.

6 KIIACC

Hamypanvuwie uucna

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMH YHUCIAMHU.
UucioBble  BBIpOKEHUS, TOPSAOK  JACHCTBUH,  HUCIHOJIb30BAaHUE  CKOOOK.
Hcnonp30oBaHWEe TpU BBIYUCICHUSX MEPEMECTUTEIIBHOTO W COYETATEIBHOIO
CBOMCTB CJIOKEHUSI U YMHOXEHUS, PACnpeoeiumenbHoc0 C80UCMEa YMHONCEHUSL.
OkpyryieHuE HaTypaJbHBIX YHCEIL.

JlenuTenu v KpaTHBIC YUCIIA; HAUOOIbWULL 0Owull Oeaumensd U HauMeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. Jlenenre ¢ OCTaTKOM.

/lpoou

OOGbIKHOBEHHasE JApOOb, OCHOBHOE CBOMCTBO JPOOH, COKpalieHHUe IpPOoOei.
CpaBHeHue U ynopsounBanue apooei. Pemienne 3a1a4 Ha HaXOXKJIEHUE YacTU OT
[EJOro W IEJNOro Mo ero vactu. JpoOHoe uucio Kak pe3ysbTar JCJICHHUS.
[IpeacraBnenue AecITUUHON TpoOH B BUJIE OOBIKHOBEHHOU JIPOOU U BO3MOXKHOCTD
Ipe/ICTaBlIeHUs OOBIKHOBEHHOU APOOM B BHUJIE ACCATUYHOU. JlecsTuunbie npodu u
MeTpHuueckasi cucteMa Mep. ApudmeTudeckue ASHCTBUS U YHCIOBBIC BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JCCATUYHBIMU TPOOSMHU.

OtHouenue. JleneHue B JaHHOM OTHOUIEHUHU. Macwima6, TPONIOPIUSL.
[IprMenenne mponopunii PU PELIEHUH 33/1a4.

[Tonstue mporieHTa. BeruncieHue nporeHTa OT BEIMYUHBI U BEJIMUUHBI 110
e€ nporeHTy. BripaxkeHue MpoieHToB AeCITHUYHBIMU Ipo0siMu. Perienue 3amay Ha
POLIEHTHI. BbIpakeHNE OTHOIIEHUS BEJIMUMH B MPOLICHTAX.

Ionoscumensnovie u ompuyamenvHvle Yucaa

[TonoxutenbHble U OTpUIlaTeNbHbIE YKcna. Llensie uncna. Moodyns uucna,
eeomempuydeckas uHmepnpemayus Mooyas uucia. W3o0paxeHue uyucen Ha
KOOPJIMHATHOM NpSIMOU. Hucnosvie npomesrcymxu.

CpaBHenue uyucen. ApudMeTHUYECKUE JEUCTBUS C TOJIOKUTEIbHBIMU U
OTpHUIIATEILHBIMU YUCIIaMHU.

[IpssmoyroJibHas cucTeMa KOOPJIMHAT Ha MIOCKOCTH. KoOpAMHATEI TOUKH Ha
MJI0CKOCTH, abcimcca u opaunara. [loctpoenue Toduek u GUryp Ha KOOpJIAUHATHOU
IIJIOCKOCTH.

bykeennuvie eviparcenusn

[Ipumenenne OykB i 3alMCH  MaTE€MAaTUYECKUX  BBIPAXEHUU U
npennoxxennii. CBolcTBa apu(pMETUUECKUX NEUCTBUM. BykgeHHbvie 8vipasicenus u
yucnosvle Nnoocmanosxku. BYKBEHHBIE PaBEHCTBA, HAXO0XXJICHUE HEU3BECTHOIO
KoMIoHeHTa. Dopmynibl; GopMyssl mepuMeTpa M IUIOMIAIXA MPSIMOYTOJIbHUKA,
KBajpaTa, 00véma napaiieienunedd u Kyoa.

Pewienue mexcmoewix 3aoau

Pemenne TeKCTOBBIX 3ajady  apudMeTHUecKuM crocobom. Pewenue
Jloeudeckux 3aoay. Pewenue 3a0au nepebopom ecex 603MOACHBIX 6aPUAHMOS.

Pemienne 3amay, copep:KallMX 3aBUCHMOCTH, CBSI3bIBAIOLIMX BEJIWYHMHBI:
CKOpPOCTb, BPEMS, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTB;



IIPOU3BOIUTEIILHOCTh, BpeMs, O0BEM paboThl. EMWHUIIEI W3MEpeHUs: MacChl,
CTOMMOCTH; pACCTOSIHUS, BpPEMEHH, CKOpocTH. CBs3b MEXKAY CAUHUIIAMHU
M3MEPEHUS KaX 0N BEITMINHBI.

Pemenwie 3amay, CBS3aHHBIX C OTHOIICHUEM, IPONOPIHOHATBHOCTHIO
BEJIMYHH, TPOIICHTAMH; PEIICHHE OCHOBHBIX 3aj1a4 Ha JPOOH U MPOIICHTEHI.

Oyenxa u  Npukuoxa,  OKpyeleHue  pe3yibmamd.

Cocmasenenue 6YK8eHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYU.

[IpeacTaBneHre MaHHBIX C TIOMOIIBI0 TaOuI W amarpamMm. CrtonOuaTsie
JTUarpaMMBbl: YTCHHE U ITOCTpOCHHEe. UTeHHE KPYTOBBIX JTHAarpamMM.

Haznaonasn zeomempus

Harnmsmaeie mpencraBiaeHus o (urypax Ha IDIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4Y, YroJj, JIOMaHasi, MHOTOYTOJIbHHK, YeTHIPEXYTOJbLHUK, TPEYTOJIbHHUK,
OKPY>KHOCTb, KPYT.

Bszaummnoe pacnonoosxcenue 08yx npsamulX HA NIOCKOCMU, NAPALlEIbHbIE
npsmvle, NepneHOuKyIspHvle npsmvie. VI3MepeHHe PaCCTOSHHIA: MEXKIY IBYMS
TOYKaMH, OT TOYKH JIO TIPSIMOM; JITTHHA MapIIpyTa Ha KBaJAPaTHOMN CETKE.

M3mepeHne © TIOCTPOCHHE YIJIOB C IIOMOIIBI0 TpPaHCIOPTUPA. Bumis
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSAMOYTOJIbHBIH, TYHOYTOJIbHBIH;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOIbHUK, IIPUMEPBI
YCTBIPEXYTOJLHUKOB. IIpIMOYTOJIEHUK, KBaJAPAT: HCIOJIb30BAHHE CBONCTB CTOPOH,
YIJIOB, AWaroHaied. Mzobpadicenue ceomempuyeckux @Queyp HaA HeIUHOBAHHOLU
bymaze ¢ UCNONb308AHUEM YUPKYIS, JUHEUKU, V2OJlbHUKA, MPAHCHOPMUPA.
[TocTpoeHus Ha KiieT4aToi Oymare.

[lepumerp MHOTOyroibHUKa. IloHATHE TUTOIIAAW (DUTYPBI; CIUHUIIBI
u3MepeHus Tuiomaay. [IpubmmkénHoe u3MepeHue iomaad Guryp, B TOM 4HCIie
Ha KBaJApaTHOW ceTKe. [Ipubnuscénnoe usmepenue Onunbl OKPYICHOCIU, NIOWA0U
Kpyea.

Cummempus. yewmpaivHas, ocesas U  3ePKAIbHASL  CUMMEMPUL.
Ilocmpoenue cummempuunwlx gueyp.

Haensaonvie  npedcmaenenuss 0 NpOCMPAHCMBEHHBIX  ueypax:
napannenenuned, Kyo, npuma, nupamuod, KOHYC, YUIUHOp, wap u cgepa.
H3zobpascenue NPOCMPAHCMBEHHBIX Queyp. Ipumepul Pazeépmox
MHO202PAHHUKO08, yununopa u konyca. Cozoanue mooeneti npoCMpaHCmMBEEeHHbIX
Queyp (uz 6ymazu, nPoosOKU, NAACMUIUHA U OP.).

lonusmue o6véma,; edunuywvl usmeperus oo6véma. O6vbEM NPAMOY20JbHOO
napannenenuneod, Kyoa.

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCBI

eau nzyyenust yueOHOro Kypca

AnreOpa sBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA
obOecrieunBaeT M3y4eHHE IPYTUX AUCIHIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAUMO [UIS  MPOJOIKCHHS
o0pa3oBaHMsI ¥ B MOBCETHEBHOMW KU3HU. Pa3BuTHEe Yy 00yJaronuxcsi HAyqHbIX



peICTaBlICHUN 0 MPOUCXOKIECHUU
U CYIIHOCTH alre0panyeckux aOCTpakiui, cnoco0e OTpa)KeHUs: MaTeMaTU4eCKOn
HayKOW SIBICHUUA M MPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO
MOJCIIUPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBINIJICHUS, HEOOXOIMMBIX
JUTsL  ajamnTalid B COBPEMEHHOM IMdpoBoM obOmectBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM 00eCreunBaeT pa3BUTUE YMEHUS HAOIIOAaTh, CPABHUBATD,
HaxXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIJICHUS, CIHOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS U BBIBOJBI, (hOPMYIHPOBATH
yTBepkIeHus. OcBoeHue Kypca anreOpbsl oOecrneurBaeT pPa3BUTHE JIOTUUECKOIO
MBIIIJICHUSI OOYYalOIIUXCS: OHU HCIOJIb3YIOT JIEIYKTUBHBIE U WHAYKTUBHbBIC
paccykJieHus, o0OOIleHHe W KOHKPETU3allMio, a0CTparupoBaHUE M AHAJIOTHIO.
OOyuenue anreOpe mpeanosjaraeT 3HAYUTENbHBIH OO0OBEM CaMOCTOSTEIBHOU
JESATEILHOCTH OO0Yy4YaloImMXCs, IOATOMY CaMOCTOSITEIbHOE pEIIeHUEe 3ajad
€CTECTBEHHBIM 00pa3oM SBJISIETCS peaiu3aluell JAesITeIbHOCTHOTO TPUHIIUIIA
o0yueHus.

B cTpykType mporpaMmbl y4eOHOro Kypca «Anredpa» OCHOBHOMW ILKOJIBI
OCHOBHO€ MECTO 3aHMMAIOT COJIEpPKATEIbHO-METOANYECKHe JUHUM: «Yucna u
BBIYHCIICHUSD; «ANTeOpanyecKue BBIPAKEHUSD?; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxnaas u3 3TUX coAepKaTeIbHO-METOANYECKUX JIMHUNM PAa3BUBACTCS
Ha MPOTSHKECHUU TPEX JIET U3YUCHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
U B3aUMOJICUCTBYS C JPYTUMH €ro JHHHSAMH. B Xome wu3ydeHus Kypca
00yYaromMMCsl TMPUXOAUTCS JIOTUUYECKU PACCYXkKIaTh, UCMHOJIb30BAaTh TEOPETUKO-
MHO>XECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM 11€1€CO00pa3HO BKIIOYUTH B MIPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE pa3Jieiibl
MaTeMaTHYECKOro 00pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJACHUIO O0YJaIOIIMMUCS
OCHOB YHHMBEPCAJILHOTO MaTeMaTHYeCKOro s3bika. Takum oOpa3oMm, MOXKHO
yTBEP)KJaTh, YTO COJEPKATEIbHOM W CTPYKTYpHOH OCOOEHHOCTBIO Kypca
«AnreOpay SIBISETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUU «Yuciaa W BBIUMCICHUS» CIYKUT OCHOBOM st
JadbHEUIIero U3y4eHUuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYUYAIOITUXCS
JIOTUYECKOTO MBINIJICHUS, (POPMHUPOBAHUIO YMEHHS MOJIH30BATHCS aTOPUTMaMHU, a
TaK)Ke TPHOOPETCHHUIO MPAKTHUSCKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
KU3HH. PazBUTHE MMOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBS3aHO C PaIlMOHAIBHBIMU
U UppAlMOHATIBHBIMH  YWCIaMH, (OPMHPOBAHHMEM  MPEACTAaBICHUH O
JIEUCTBUTEILHOM YHCJIC. 3aBEepIIEHUE OCBOCHUS YHUCIOBOW JMHUM OTHECEHO K
cTapiieMy 3BeHy oOIero oopa3oBaHusl.

ConepxaHue JABYyX  alreOpanueckux JIMHUA —  «AnreOpanmdeckue
BBIPOKCHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHIO Y
oOydJaronuxcsik MaTeMaTHYECKOTO armapara, HeoOXOIUMOTO JUIsl PeIIeHus 3aaad
MaTEMaTHKH, CMEXKHBIX MPEAMETOB M MPAKTHKO-OPUCHTHUPOBAHHBIX 3anad. B
OCHOBHOW IIIKOJIE Yy4YEOHBIM MaTepuall TPYIIUPYETCS BOKPYT PaIlHOHAIBHBIX
BBIpOKCHUNA. AnreOpa JEMOHCTPUPYET 3HAUYCHHWE MATEMAaTHKH KakK sI3bIKa IS
NOCTPOEHUS MAaTeMaTHYEeCKUX MOJeNiel, ONUCaHUsi TMPOIECCOB U  SBJICHUU
peanbHOro mupa. B 3agaun oOyueHus anredpe BXOAAT TaKKe NalbHEWIIee



pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca HWH(GOpPMATUKM, U OBJIQJCHUE HaBBIKAMU JEIyKTUBHBIX
paccyxnenuii. [IpeoOpazoBanre CHMBOJIBHBIX ()OPM BHOCHT CBOM CTICTIM(UICCKUAN
BKJIAJ] B pa3BUTHE BOOOPaXEHUS, CIIOCOOHOCTEN K MAaTeMaTUYECKOMY TBOPUECTBY.

Copepxanve  (QyHKIMOHAIBHO-TpaUUECKOW JIMHMM  HAlEJIeHO  Ha
MOJTyYeHHUE IIKOJIbHUKAMH 3HAHUN O (PYHKIIMSIX KaK BaXHEHIIEH MaTeMaTHYeCKOM
MOJIETIH /ISl OMIMCAHUS U MCCIIEOBAaHUS Pa3HO-00pa3HbIX MPOILIECCOB U SBICHUI B
npupoae u obuiectBe. M3ydyeHwe 3TOro Marepuana CHOCOOCTBYET Pa3BUTHIO Y
00y4JaronIMxcsi YMEHHsI HCIOJIb30BATh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEJICTBA S3bIKA
MaTEMaTHUKH — CIIOBECHbIE, CHUMBOJIMYECKUE, TpadudyecKue, BHOCHUT BKJIAJI B
(dopMupoBaHrE MPEICTABICHUM O POJIM MATEMAaTUKHU B Pa3BUTHM LIMBWIN3ALUU U
KYJIBTYDBI.

MecTo y4eOHOro Kypca B y4e0HOM IIaHe

CornacHo ydeOHOMY IulaHy B /-9 Kiaccax wu3ydaercss y4eOHbIH Kypce
«Anredpa», KOTOPBIM BKIIOYAET CIEIYIOUIME OCHOBHBIE PA3ACINbl COJACPKAHMS:
«Yucna ¥ BBIUHCICHUS», «AJreOpanyecKkue BBIPAKEHUS, «YpPAaBHEHUS U
HEpPaBEHCTBa», « DyHKINNY.

VY4eOHBbIi m1aH Ha U3ydeHue aiaredpel B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaKJOro roja 00y4eHMsl, BCEro 3a TpU rojaa
oOyuenus: — He MeHee 306 yueOHbIX YacoB.

COHEPXXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUA)

7 KIIACC

Yucna u eviuucnenusn

PauunoHajbHbIe YKMc/Ia

HpoOu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEX0]l OT OJAHON (OPMBI 3aIlUcU
npobeit k apyroil. IloHsaTwe panMoOHAIBLHOTO 4YHCJA, 3aluCh, CpPaBHCHHE,
YHOOpPAIOYMBAHUE  pPALMOHAIBHBIX 4HceNl. Apu]MeTHYecKue JEeUCTBUS C
paluMoOHAIBHBIMU YKcIaMu. Pemienue 3aiay U3 peaibHOM MPAaKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeleM: ONpelesieHue, Mpeodpa3oBaHUe
BBIPKCHUI HA OCHOBE OTIPE/ICIICHUS, 3aMTUCh OOJBITUX YHCEIL.

[IpotieHThl, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUAE MPOLIEHTOB.
Tpu OCHOBHBIE 3a]a4M HA MPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEaTbHON MIPAKTUKHU.

[IpumeHeHne TPU3HAKOB JIETUMOCTH, PAa3JIOKEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCET.

PeanbHbie  3aBucMMOCTH, B TOM 4HCIe TIipsMas ©  oOpaTHas
MPONOPLUOHAIBHOCTH.

Anzebpauueckue sviparxcenus

IlepemeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMBbIe
3Ha4YeHUs1 nepeMeHHbIX. [IpeacTaBneHre 3aBUCUMOCTH MEXTY BEIUMYMHAMU B BUJIE
dopmynel. Berancnenus mo ¢popmynam.



IIpeoOpa3oBaHnre OYyKBEHHBIX  BBIP@XKEHHUH, TOXKIECTBEHHO  paBHBIE
BBIpAKEHUS, paBUIIa IpeoOpa30BaHUs CYMM U [TPOU3BEACHUN, TpaBUiIa PACKPBITHS
CKOOOK U MPUBEICHUS MOAOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CteneHp MHOrouneHa. CioxeHue, BBIYUTaHue,
YMHOXEHHE MHOrOWIEHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHHSA: KBaJpaT
CyMMbl W KBaapar paszHocTH. Dopmyna pa3zHocTHM KBajapaToB. PaznoxxeHue
MHOT'OYIEHOB Ha MHOYHUTEJH.

Ypaeuenua

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBWia NpeoOpa3OBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JluHerHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YHUCJIO KOPHEW JIMHEUHOIO
YPaBHEHMS, PCEUICHUE JMHEHHBIX YypaBHEHUH. COCTaBIEHUE YpPAaBHEHUU 10
YCIIOBHIO 3a71a4M. PelieHne TeKCTOBBIX 337a4 ¢ TOMOILbIO YPAaBHEHHI.

Jluneiinoe ypasnenue ¢ 06yMs nepemennbiMu u e2o 2pagux’. CucTeMa IByxX
JVHEVHBIX YPaBHEHUH C JBYMs IIEpEMECHHBIMHU. PellleHne CucTeM YypaBHEHUU
crnoco0oM MOACTaHOBKHU. [IpuMepsl pelieHrs TEKCTOBBIX 337ady C MOMOIIBIO
CHUCTEM YpPaBHEHUM.

Koopounamot u cpagpuxu. @yukuuu

KoopanHara Toukum Ha npsmoi. YMCIIOBBIE NPOMEXYTKH. PaccrosiHue
MEXAY ABYMsI TOUKAMH KOOPAUHATHOM MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKH Ha KOOPIAMHATHOM MI0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMyIamu.
Urenue rpapukoB peasibHbIX 3aBUCUMOCTEH.

[lonsitue Qynkuuu. I'padux Pynkuuu. CsoiictBa (yHkumil. JIuHeitHas
¢ynkuums, e€ rpapuk. I'padux ¢ynkuuu Yy = kX + b. I'paguueckoe pewenue
JIUHEUHbIX YPABHEHUU U CUCTEM IUHEUHBIX YPABHEHU.

8 KJIACC

Yucna u éviuucienus

KBagpatHeiii kopeHb W3 uucina. llowamue 00 uppayuoHAlIbHOM Hucie.
Lecamuunvie npubaudicenus uppayuoraivhsix yucen. CBOMCTBA apu(PMETUUECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
U BbIUUCIIECHUAM. /[eiicmeumensbhbie Yucia.

CreneHsb ¢ 1IeNBbIM NTOKa3aresieM U €€ cBoiicTBa. CTaHAapTHAs 3alKMCh YUCIA.

Anzebpauueckue sviparxcenus

KBampaTHbiii  TpEXuieH; pa3lIoKEHHWE KBAJpaTHOIO TPEXWIEHA HaA
MHOXHTEIH.

AnreOpaunveckass JpoOb. OCHOBHOE CBOWCTBO airedpandeckoil apoowu.
CrnoxeHue, BbIUMTAHHE, YMHOXXCHHE, JICJICHHE aireOpandeckux Jpooeil.
PannoHanbsHbie BBIpaXKEHUS U UX MPE0Opa3OBaHUE.

Ypasuenus u nepagencmea

KBanparHoe ypaBHenue, popmyiia KOpHEH KBaApaTHOTO ypaBHeHU. Teopema

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE.
Heuaror CaMOCTOATCIILHO OIPCACIIACT 00BeM n3ydaceMoro mMmarepuaja.



Buema. PemeHne ypaBHEHUN, CBOJAIIUXCSA K JIMHEWHBIM UM KBAJIPaTHBIM.
[TpocTeiimue 1poOHO-palIMOHAIBHBIC YPABHECHHUS.

I'paguueckas unmepnpemayus ypasueHuli ¢ 08yMs nepemeHHbIMU U CUCTeM
JIUHEUHbIX YPAasHeHUll ¢ 08yMs nepemerHvimu. I[IpuUMepbl pelieHus CUCTEM
HEJIMHEWHBIX YPABHEHU C IBYMS ITIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJTHOM NTEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitne dyakuun. OOMACTh OMpEAENCHUS W MHOXECTBO 3HAYCHUU
¢yskiun. CrnocoObl 3agaHus PyHKIIHUHA.

I'padux pynkiuu. Yrenue cBoilcTB (yHkumu no e€ rpaduky. ITpumepst
rpaduKoB GYHKIIUH, OTPAKAIOITUX pealIbHbIC IMPOIECCHI.

CDYHKIIHH, OIIKMCBIBAOIIHC IIPAMYIO H 06paTHy10 IMPOITIOPIHUOHAJIBHBIC

_ k
3aBucuMocTd, ux Tpaguku. Dyakmum Y = X2, y = X3, y = yx, Yy = =

I'paguueckoe pewenue ypagnenuii u cucmem ypasHeHul.

9 KVIACC

Yucna u eviuucnenusn

JleicTBUTEIBbHBIE YHCJIA

PaunoHanbpHble YuCa, UPpAYUOHATbHbIE YUCTA, KOHEUHble U OecKOoHeuHble
OoecsmuuHvle Opodu. MHodxcecmeo OelicmeumenvHulX Yucesl, O0eucmeumeibHble
yucra  Kak — OeckomeuHvle — Oecsimuunble Opobu. Bzaumno  00Ho3HaAUHOE
coomeemcmeue MexHcoy MHONCECMBOM OeUCMEUMENbHbIX YUCel U KOOPOUHAMHOU
NPAMOU.

CpasHenue OelicmeumenvHblX uduceil, apugmemuyeckue OeuUcmeus ¢
0elicmeumenbHbIMU YUCIAMU.

N3mepenusi, npudIMKeHUs, OLEHKH

Pa3mepsl OOBEKTOB OKpYXArOUIEr0 MHpA, JJIUTENbHOCTh MPOLECCOB B
OKPY’KAIOIEM MHDE.

[Tpubnnxk€HHOE 3HaYEHUE BETUYMHBI, TOUHOCTh pUOIMKeHus1. OKpyrieHue
yucen. [Ipukuka v olieHKa pe3yJbTaTOB BEIUUCICHUN.

Ypasenenusa u nepasencmea

YpaBHeHUs € OAHOU NEPEMEHHOMI

JIunentHoe ypaBHeHMe. PemeHune ypaBHEHUN, CBOISIIMXCSA K JIMHEHWHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOASIIMXCSA K KBaJAPATHBIM.
bukBaapatHoe ypaBHeHUE. [Ipumepwvl peuienus ypagHeHuu mpemoeu U Yemeepmoti
cmenemel pa3nodceHuem Ha MHONCUMEU.

Pemenne qpoOHO-panimoHAIBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

CucreMbl ypaBHeHUil

VYpaBHeHue ¢ ABYyMsl NIEpeMEHHBIMHU U ero rpaduk. Pemenue cucrem AByX
JIMHEWHBIX YPaBHEHUHU C IBYMsI IEPEMEHHBIMU. Pelienre cucrteM AByX ypaBHEHUH,



OJTHO W3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
UHTEPIPETALNs CUCTEMBl YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aNreOpanyeckuM crocoooM.

HepaBenctBa

UucnoBple HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JVUHEWHBIX HEPAaBEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HeEpaBeHCTBaA.
['padmyeckas wHTEpIpeTanys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMS
MIEPEMEHHBIMHU.

Dynkyuu

KBanpatuunas ¢ysnkuus, e€ rpaduk u coiictBa. [lapabomna, koopAUHATEI
BEPILUHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbL.

['paduku (YHKITHIA: y = Kkx, y = kx + b, y= X,
y = vx, Y= k;n UX CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenesienue M crocoObI 3aJaHU YU CJIOBBIX N10CJIE10BATEIbHOCTEH

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKyppeHTHOH (HopMysoi U popMyIoi N-TO YJieHa.

Apudmernyeckasi 1 reoMeTpHYECKasi POrPeccum

ApudmeTrnueckas U reomeTpuyeckas nporpeccur. Popmyibl N-ro 4ieHa
apu(pMeTUYECKO U FeOMETPUUYECKOI MPOrpecCcrii, CyMMbl IIEPBBIX N UJIEHOB.

Hzo06padscenue unenos apugmemuueckol u 2eomempuieckou npocpeccull
MOYKAMU HA KOOPOUHAMHOU naockocmu. JIunetinvlll u 9KCNOHEeHYUANbHbBIL POCHI.
Cnooicnvie npoyeHmol.

PABOYAS ITPOTPAMMAVYYEBHOI'O KYPCA «'"EOMETPUS». 7—
9 KJIACCBhI

Heau uzyyenust yueOHOro Kypca

O6mume nenu uzyudeHus yueOHoro kypca «l'eomeTpus» MNpeACcTaBICHbI B
OOII OOO. Onu 3aknr0YarTCs, IPEXAE BCEr0 B TOM, UTO HA ypOKax reoMeTpuu
OOy4JaroIuiicss y4uTCA TMPOBOAUTH JIOKA3aTENbHBIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYEHUS, JT0Ka3bIBaTh WCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, TPOBOJUTE PACCYKIEHUS «OT MMPOTUBHOTOY, OTIMYAThH
CBOWMCTBa OT MPHU3HAKOB, (OPMYIHPOBaTh OOpaTHBIC yTBepkaeHus. B oOyuenun
YMEHHUIO pPacCyXJaTh COCTOMUT Ba)XHOE BOCIUTATENIbHOE 3HAUCHHE W3YUYCHHUS
TeOMEeTPHH, TIPUCYIIIEe UMEHHO OTEYECTBEHHON MaTeMaTHIECKON IIKOJIE.

Bropoli 1uenbr0 HM3ydyeHUs TE€OMETPUM SIBISIETCS MCIIOJB30BAaHUE €€ Kak
WHCTPYMCHTA TPU PEIICHUU KaK MaTeMaTHYCCKUX, TaK M MPAKTHYCCKUX 3aJad,
BCTPEUAIONINXCSA B  peaTbHOW JKM3HU. ODTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUS B M3yYECHUU TEOMETPUU B HIKosie. JlJIs 9TOTO YUUTEIto
pEeKOMEHIyeTCcsl ~ MmoAOWMpaTh  3aJadd  MPaKTHYECKOro  Xapakrtepa Ul
paccMaTpUBaEMbIX TEM, YUUTh OOYUYaIOIIMXCA CTPOUTh MAaTEMaTUYECKUE MOJAEIH
peaNbHBIX XKU3HEHHBIX CUTYAIlMii, TPOBOJUThH BBIYHCICHUS U OIICHUBATH



aJICKBaTHOCTh TOJy4YEHHOTO pe3ynbrata. KpaifHe BaKHO MOMYEPKUBATH CBSI3U
TE€OMETPHUH C JPYTUMHU TPEIMETaMH, MOTHBHPOBATh HMCIIOJIB30BATh OMPEICICHUS
Tr€OMETPUYECKUX (QUTYP W MOHATHN, JEMOHCTPUPOBATh MPUMEHECHHE MOTYYECHHBIX
yMeHUH B (U3WKE W TEXHUKE. OJTHU CBiI3W HawbOoiee SPKO BUIHBI B TEMax
«Bekroper», «TpuroHOMETpHUYECKHE COOTHOIICHHS», «MeToa KOOpAWHAT» H
«Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IUlaHy B /-9 Kiaccax H3ydaeTcsi y4eOHBIH Kypc
«I"eomeTpus», KOTOPBIMA BKIIOYAET CIAEAYIOIIHE OCHOBHBIE pa3/ieiibl COACPKAHMS:
«['eomeTpuueckne ¢GUrypsl M HX CBOWCTBa», «l3MepeHne reoMeTprUuecKUx
BEJIMYMH», a TaKXke «JleKapTOBbI -KOOpAMHATHI Ha IUIOCKOCTW», «BeKTophD»,
«/IBrxenus miuockoctu» u «IIpeobpazoBanus nomgodus».

VY4eOHbIl TIaH MpeaycMaTpUBAeT HM3yYEHHE TeOMETpUM Ha 0a30BOM
YpOBHE, UCXOJ U3 HE MeHee 68 yuyeOHBIX 4acoB B y4ueOHOM rojay, BCETrO 3a TpH
roga ooyuyenus — He meHee 204 gacos.

COHEPXXAHUE YUEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)

7 KIIACC

HavanbHble moHATHS reoMerpud. Touka, mpsiMas, OTPE30K, Jyd. YTOIL
Buner yrioB. BeprukaneHble M CMeEXHbIE yIuibl. buccekrpuca yria. Jlomanas,
MHOIOyroJibHUK. [IapaninenbHOoCTh U IEPIEHIUKYIAPHOCTD NPSMBIX.

Cummempuunvie Queypsl. OCHOSHBIC CBOUICMBA  OCEBOL  CUMMEMPULL.
IIprMepbl CUMMETPHUM B OKPYXKAIOIIEM MHUPE.

OcHogHble NOCMPOeHUs: ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronpHuk.  Beicota, MeauaHa, OucceKTpuca, HUX  CBOICTBa.
PaBHOOEIpeHHBIN u PaBHOCTOPOHHUU TPEYTOJIbHUKHU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEIPEHHOTO TpeyrojbHuKa. l[lpu3Haku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBA M TpPU3HAKKM MapauiesbHBIX MNpsAMbIX. CyMmma  yrioB
TPEYTrOJbHUKA. BHEIIHUE yTIIbl TPEYTOJIbHUKA.

[IpsamoyrosibHbI  TpeyroabHUK. CBOWCTBO MEIWAHBI IPSMOYTOJIBHOIO
TPEyroJIbHUKa,  MNPOBEAEHHOW K  runoreHyse.  I[IpusHaku paBeHCTBa
MPSMOYTOJILHBIX TPEYTOJNLHUKOB. [IpSIMOYTOIBHBIN TPEeyroNbHUK ¢ yriiom B 30°,

HepaBeHncTBa B reoMeTpUM: HepageHcmeo mpey2olibHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OoJsblleM yriie U OosblIell CTOPOHE TPEyroJIbHUKA.
IleprieHaMKYIISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouek. buCCeKTpuca yrila W CEpeAUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OkpyXHOCTb W KpyT, XOpAa M JuaMeTp, HX CBoWcTBa. B3anmHoe

® 311ech 1 aTee KYpCHBOM 0003HAYCHBI TEMBI, H3yUCHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHTEIHHOM ILIAHE.
[enaror caMOCTOSITENILHO OMpeiesisieT 00beM U3y4aeMOro Marepuana.



pacrnoJiokeHrue OKPY>KHOCTH U mpsamoi. KacaTenbHas u cekyiias K OKpY>KHOCTH.
OKpyXHOCTb, BNHCAaHHasi B Yyroji. BrnucaHHas U oNUcaHHAs OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

Yeroipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBoMcTBa. YacTHbie
cilyyau mapajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), WX MNpPU3HAKUA U
cBoicTBa. Tpamemnus, paBHOOOKas Tpamenus, e CBOWCTBa U IPU3HAKH.
[IpssMoyroJibHas Tpaneuus.

Memoo yosoenus meduanvl. Llenmpanvuas cummempust.

Teopema @aneca u meopema 0 NponopyuUoHalbHviXx ompeskax. CpenHue
JIMHUM TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvhuxos, xodpduyuenm nooodbus. Illpuznaku noooodus
mpeyzonbruxos. llpuMmeHeHne no1o00us npy pelieHny NPaKTUUEeCKUX 3a/1a4.

CpoiictBa miioniaaei reomerpuueckux @uryp. dopmynsl ans miomagu
TPEeYyroJibHUKa, Napajuienorpamma, pomba u Tpaneuuu. OTHOIIEHHE IUIOLIAAeH
MOoJA00HBIX GUTyYP.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare.

Teopema Ilugaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHycC, KOCHHYC, TAHT€HC OCTPOro yrila MPSIMOYTOJBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETPUUECKUE (PYHKIIUU
yrios B 30°, 45° u 60°.

BrincanHble ¥ LEHTpaJbHBIE YTJIBI, YTOJ MEXAY KacaTeJIbHOW U XOPHOW.
Yrael  Mexay XopaaMM M CEeKylIMMHM. BnucaHHble W OIMCAHHBIE
YETBIPEXYTOJbHUKU. B3anMmHOe pacnosoxkeHue AByX OKpyxHocren. Kacanue
OKpykHOCTeH. OOIIHME KacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, Ttanreic yrmoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOX1eCTBO. DOPMYITBI IPUBEICHUS.

Pemienne tpeyronbHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
PerieHrie mpakTHYeCKMX 3aJad C HMCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB H
TECOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeennvix 1eMeHmMO8.

Teopema o npouszeedeHuu ompe3Ko8 Xopo, meopemvl O HPOU3EeOeHUU
OMPE3KO8 CEKYWUX, meopema 0 Keaopame KacameabHoll.

Bektop, anuHa (MOAYyNb)  BEKTOpa, COHAIMpPAaBICHHBIE  BEKTOPHI,
MIPOTUBOTIOJIOKHO ~ HAINpPABJICHHBIC  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTEpaIlMU HAJl BEKTOpaMH. Pa3iokeHHEe BEKTOpa MO ABYM
HEKOJUTHHEapHbIM BekTopaMm. KoopmuHaTel BekTopa. CKaIIpHOE MPOW3BEIACHHE
BEKTOPOB, MPUMECHEHHE IS HAXOXKIACHHS JIUIMH U yTJIOB.

JlekapTOBbI KOOPJAMHATHI Ha TUIOCKOCTH. YpasHenus npsimoil i OKPYKHOCTH
B KOOpJMHATAX, TIEPECEUCHUE OKPYKHOCTEH W MPSIMBIX. MeTol KOOPAWHAT U €0



IpUMEHEHUE.

[IpaBunbHble MHOTOYroJibHUKU. JliMHa OKpykHOCTU. ['pagycHas u
paauaHHas Mepa yIyia, BBIUMCICHHE IJIMH AYr OKpyxkHocteil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

Heuoicenus naockocmu u eHympenHue cummempuu ueyp (d1emenmapHvle
npeocmasnenus). llapannenvuwiii neperoc. Ilosopom.

PABOYAA TIIPOTPAMMA VYUYEBHOI'O KVYPCA «BEPOATHOCTH U
CTATUCTUKA» 7-9 KIIACCBI

Henn n3y4enus: yaeOHOro Kypca

B coBpeMeHHOM 1IU(POBOM MHpE BEPOSTHOCTh M CTaTUCTHKA MPUOOPETAIOT
BCE€ OOJIBIIYIO 3HAUMMOCTh, KaK C TOUKU 3PEHMSI IPAKTUUECKUX IPUIIOKEHUH, TaK
U UX posiu B 00pazoBaHuu. Kaxplii 4eI0BEK MOCTOSHHO NMPUHUMAET PELICHUsS Ha
OCHOBE MMEIOIUXCS Y HETO JaHHBIX. A /17151 0O0CHOBAHHOT'O MPUHSATHS PELLECHUS B
YCIIOBHSIX HENOCTaTKa WM H30bITKA HMH(POpMaUWd HEOOXOAMMO B TOM YHCIIE
X0po1o c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MbILIeHHE. IMEHHO
MIO3TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH y OOYyYarOIIUXCS, B TOM
yucie oOydaromumxcsa ¢ 3[IP, (pyHKIMOHAIBHYI0 FPAMOTHOCTh, BKJIIOYAIOUIYIO B
ce0s1 B KauyecTBE HEOTHEMIJIEMOW COCTABJSIOLIECH yMEHUE BOCHPUHHMATh MU
KPUTUYECKH aHAJM3UPOBAaTh HH(POpPMALMIO, TMPEACTABICHHYI0 B Pa3jIM4HbIX
(opMax, MOHMMATh BEPOATHOCTHBIA XapaKTE€p MHOTHUX pealbHbIX IPOLIECCOB U
3aBUCUMOCTEM, POU3BOINUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMHM MpHHLMIIAMU cOOpa, aHajau3a U MPEACTABICHUS JaHHBIX W3
pasnu4HbIX cdep KU3HU OOIIECTBAa M TOCYAapCTBa MPUOOIIAET OOYyYArOIINXCS K
OOIIIECTBEHHBIM UHTEPECAM.

B crpykType mporpamMmbl yueGHOro Kypca «BeposSTHOCTH M cTaTUCTHKa»
OCHOBHOW HIKOJIBI BBIJICJICHBI CIECIYIOUINE COAEPKATEIbHO-METOIUYECKHUE JIMHUU:
«IIpencrapneHue AaHHBIX M ONUCATEIbHAs CTAaTUCTUKA»; «BeposTHOCTHY;
«2NeMeHThl KOMOMHATOPUKN»; «BBeneHue B Teoputo rpadoBy.

Conepxanne JsmHMM  «lIpencraBneHue  JaHHBIX M ONMCATENIbHAS
CTaTUCTUKA» CIYXKUT OCHOBOM g (OpMHpPOBaHHS HaBBIKOB pabOTHl ¢
uH(poOpMalLMel: OT YTEHUS M MHTEpHnpeTanuu HH(OpMaluu, MPeICTaBICHHON B
TaOJNMIax, Ha auarpaMmax u rpadukax g0 cOopa, TMPEICTABICHUS W aHaIU3a
JAHHBIX C UCIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHHX H
pacceuBanus. Paboras ¢ ganHbiMH, oOydaromuecs ¢ 3IIP yuyaTcs cuuThiBaTh U
UHTEPNPETUPOBATh [JIAHHbBIE, BBIABUTAaTh, APryMEHTUPOBaTh W KPUTHUKOBATH
OpOCTEUIINE TUIMOTE3bl, PA3MBIIIIATE HaJ  (aKTOpamu, BBI3bIBAIOIIMMU
U3MEHUMUBOCTb, M OLEHMWBATh WX BIMSHUE HAa paccMaTpUBAEMbl€ BEJIIMYUHBI U
IPOLIECCHI.

NHTyuTHBHOE NpEACTaBICHUE O CIy4YalHOW M3MEHYUBOCTU, UCCIIEOBAHUE
3aKOHOMEpPHOCTEM M TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW IS
U3Yy4YEeHUsl TEOpun BeposiTHOocTel. bombiioe 3Hauenue st oOydarommxca ¢ 311P
3/1€Chb UMEIOT MPAKTUUECKUE 3aJaHUsI, B YACTHOCTH OIBITHI C KIACCHYECKUMU



BEPOSTHOCTHBIMUA MOJEISIMHU.

[ToHsiTuEe BEPOATHOCTH BBOJUTCS KaK Mepa MpaBIONoOI00Ms CIy4yaHOTO
coObrtus. [1pu m3ydennn kypca odyqatomtuecs ¢ 3[1P 3HakomsATCS ¢ TpocTeHIMMu
METOJAaMU  BBIUYKMCJICHUS BEPOSATHOCTEM B  CIYYaWHBIX OKCIIEPUMEHTAX C
PaBHOBO3MOXHBIMHM JJIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMHU 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh W peIIaTh Oojiee CIOXKHBIE 3amadd. B Kypc BXOAsT
HAYAJIbHBIE TMPEACTABICHUS O CIyYalHbIX BEJIMYMHAX W MUX YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO O0YYarOIIHUXCS €
3[IP ¢ MHOXECTBaMH U OCHOBHBIMH OIEpallMsIMU HaJl MHOXECTBaMH,
paccMaTpuUBalOTCAd MPUMEPHI NPUMEHEHUA [UId PEIICHUS 3aJa4, a TaKkKe
WCIIOJIB30BaHUS B IPYTMX MAaTEMAaTHUYECKUX Kypcax U YUeOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax usyuaercs kypc «BeposSTHOCTh U cTaTHUCTHKa», B KOTOPbBIN
BXOIAT paszzaensl: «lIpexcraBineHre MaHHBIX W ONKCATENBHAs CTATHCTHKAY;
«BepoaTtHocThY»; «NeMeHThl KOMOMHATOPUKWNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHoro Kypca oTBoguT 1 yueOHBIM Yac B HEAENIO B TEUEHUE
KaXKJ10T0 rofa o0yuenus, Bcero 102 yueOHbBIX yaca.

COHEP)XAHUE YUEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)

7 KIIACC

[IpeacraBnenue JaHHBIX B BUJE TAOJHII, AMArpaMM, rpauKoB. 3aroTHEHHUE
TaOJIMIl, YTEHHE U TIOCTPOEHHE Jauarpamm (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpyToBbIX). UTeHne rpaukoB peanbHbIX IpoueccoB. M3Bneuenne nndopmanuu u3
JUarpaMM W TaOJIHII, UCTIOJIh30BaHUE U MHTEPIPETAIHS TaHHBIX.

OnucarenpHas CTaTHUCTHKA: CpeaHee apudMeTHdecKoe, MeAuaHa, pa3Max,
HaumOOJbIIIeE M HAaWMEHbIIIEE 3HAYCHHs HaOOpa YWCIOBBIX MaHHBIX. [IpuMepsr
CIIy4ailHOM U3MEHYUBOCTH.

Cryuaiinslil 9xcnepumenm (onvim) u caydaiinoe coovimue. Beposmuocms u
yacmoma. Ponv manoseposmmueix u npakmuuecku O00CMOBEPHLIX COOLIMULL 8
npupode u 6 obwecmse. Monema u uepanbHas KOCms 8 meopuu 6eposimHocmen’.

I'pag, eepwuna, peopo. Cmenenv epuunvl. Hucno pébep u cymmapuas
cmeneHb gepuiut. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yuxawl. I[lymu 6
epaghax. O6x00 epaga (dtinepos nymv). l[Ipedocmasnenue 06 opuenmupo8aHHOM
epaghe. Pewenue 3a0au ¢ nomowwio epagos.

8 KJIACC

[IpeacraBienuie TaHHBIX B BUJE TaOIUL, AMarpamMm, rpadukos.

MHOX€ECTBO, 3JEMEHT MHOXKECTBa, IOAMHOXKecTBO. Onepanuu Haj
MHOXXECTBaMU: 00bEIMHEHUE, NTepeceueHue, JonoaHenue. CBoilcTBa onepaiui

% 311ech 1 aTee KYpCHBOM 0003HAUCHBI TEMBI, H3yUCHHE KOTOPBIX IPOBOIMTCS B 03HAKOMHTEIHHOM ILIAHE.
[enaror caMOCTOSITENILHO OMpeiesisieT 00beM U3y4aeMOro Marepuana.



HaJl MHOXKECTBAMM: TEPEMECTUTENILHOE, COYETATEeNbHOE, pPACIPEISIUTENBHOE,
BKIIIOUeHMs. Mcnosnp3oBaHue Trpauyueckoro MpeacTaBiICHUST MHOMXKECTB IS
OTIMICaHMS PEATTbHBIX MPOIIECCOB U SBJIICHUMA, IPU PEIICHUN 3a/1a4.

Hsmepenue pacceusanus oannvix. [ucnepcus u cmaHoapmuoe OmxkIOHeHue
yucno8vlx Habopos. /luazpamma pacceusanusi.

DneMeHTapHbIe COOBITHSA CciaydaiHOTO ombiTa. CioydallHbIe COOBITHS.
BepositHocT  coObiTuii.  ONBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusiMU. CyuaiiHblil BbIOOp. CBs3b MEXKIy MaJOBEPOSTHBIMU U MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesbes. eOUHCMEEHHOCMb NYMU, CYWeCm8o8aHue
BUCAYEl BEPUIUHDI, C853b MedNHCOY HUCIOM GepuluH U Huciom pébep. Ilpasuno
yMHOodHcenus. Pewenue 3a0au ¢ nomowwio epaghos.

Ilpomusononoscnvie cobvimus. [Juacpamma Oinepa. Obveounenue u
nepeceuenue coovimui. Hecoemecmuvie cobvimusa. Dopmyna — crodHcenusl
eepoamuocmeu. Ycnoeunas eepoammnocmo. Illpasuno ymmnoodcenus. Hezagucumbie
coovimus. Ilpeocmaenenue sxcnepumenma 6 eude Oepesa. Pewenue 3adau na
HAaxoxcoenue 6eposimHocmeli ¢ NOMOWbI0 O0epesa CAVHAUHO20 IKCNepUMeHmd,
ouazpamm Diinepa.

9 KJIACC

[IpeacraBnenrie JaHHBIX B BUAE TaOIWl, JauarpamM, TIpaduKos,
UHTEpIpeTanus AJaHHbIX. YTeHHe U MOCTpoeHue TabiuL, JuarpaMm, rpauKoB Mo
pEAIbHBIM JaHHBIM.

[TepectanoBku u dakropuan. CoueTaHusi M YUCIO COUYETaHUU. TpeyeonbHuK
llackana. Pemenue 3a1a4u ¢ UCMOIB30BaHHEM KOMOMHATOPUKH.

I'eomempuueckas eeposimnocmo. Cnyuatinvlii 6bl00p MoyKu u3 ueypvl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 02U OKPYHCHOCIU.

HcnbiTanne. Ycnex m Heynada. Cepusi HCHBITAHUM 10 IEPBOrO ycrexa.
Cepuss wucnbiTanuii bepHymiu. BeposiTHocTH COOBITHMII B cepud HCHIBITAHUN
bepnym.

CnyvaiiHasg BelMYMHA W pacIpeleleHue BeposTHOCTEeW. MaremaTudyeckoe
oxuaanue U gaucnepcus. [lpumepsl  MareMaTH4eCcKOro  OXUIAHUA — Kak
TEOPETUYECKOTO CPENHEr0 3HAYEHUS BEJIIMYMHBL. MaTeMaThndeckoe OKWJaHHWE U
OUCIIEPCUS CIIyYalHOW BEJIMYUHBl «UYHUCJIIO YCIEXOB B CEPUM UCIBITAHUMN
bepnymm».

[TonsiTue o 3akoHe OoblIMX yucen. M3MepeHne BeposiTHOCTE ¢ MOMOUIBIO
yacToT. Posib 1 3HaueHHe 3aKoHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.

IIpMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIC MATEPHAJbI

[IpoBeneHnEe OUEHKH TOCTMKEHHUW IIAHUPYEMBIX DPE3YJIbTATOB OCBOECHUS
y4eOHOro npeaMeTa MPOBOAUTCS B (opMe TEKYLIEro M pyOEeKHOTO KOHTPOJIS B
BUJIC: KOHTPOJIbHBIE pabOThI, CAMOCTOSATENbHBIE Pa0OThI, 3a4EThl, MATEMAaTUUECKHIE
JIUKTaHTBI, MpaKkTU4YeCKue padOThl, MUCHMEHHBIM OTBET MO HHIWBUIYaJbHBIM
KapTO4YKaM-3aJ1aHusIM, TECTUPOBAHHUE.



s oO6yuaronuxcst ¢ 3[1P Bo3mMoxkHO m3MeHeHre GhOpMYJIUPOBKHU 3aaHUN
Ha «MOLIATOBYIO», aJanTaliio MpeasiaraeMoro oOydaronieMycsi TECTOBOIO
(KOHTPOJIbHO-OLIEHOYHOT0) MaTepHayia: UCIOJIb30BAHUE YCTHBIX M MUCbMEHHBIX
WHCTPYKIUH, YOPOIIEHUE JJIUHHBIX CIIOXHBIX (OPMYITHPOBOK WHCTPYKIIHH,
pelleHre C Omopoil Ha anroputM, oOpasel, HCIOoIb30BaHUE CIPABOYHOM
uH(bOpMaInu.

I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YYEBHOI'O I[TPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBaIMs K  OOyYeHHMIO  MaTeMaTUKe W LEJICHAITPABIICHHON
MIO3HABATEIBbHOM JAEATEIbHOCTH;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
JeSTEIBbHOCTh, TPEOYIOUIYI0 MaTeMaTHYECKUX 3HAaHUH, B TOM YHCJIE YMEHHUE
YUHUTBCS Y APYTUX JIIOAEH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO CHUTYallHMl0, OBITb TOTOBBIM
JEUCTBOBATh B OTCYTCTBUE TAPAHTUN YCIIEXA;

cnocoOHoCcTh oOyvaromuxcs ¢ 3[IP Kk oco3HaHHMIO CBOMX JAEPUIUTOB H
MIPOSIBIICHUE CTPEMJIEHUS K X MPEOOJICHUIO;

CIIOCOOHOCTh K CaMOpPa3BUTUIO, YMEHHE CTaBUTh JOCTHXKUMBIC IIEIH;

yMEHHUE pa3indarh y4eOHbIC CUTYaIlMH, B KOTOPHIX MOKHO JEHCTBOBATh
CaMOCTOSITENIbHO, M CHUTyalluu, TJ€ CJIEAYeT BOCIOJIb30BaTbCS CIPABOYHOM
uH(bOopMaIell WIh JPYTUMHU BCIIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCHUTHh TOJIYYCHHBbIE B XO0J€ OOyYeHHs] 3HAHUS B
aKTyaJbHYIO CHUTyaruio (MpU PEIIeHUH SKUTEUCKUX 3a7ad, TpeOyrommx
MaTeMaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTHPOBATHCA B TPEOOBAHUSAX W MpaBWIaX MPOBEICHUS
MIPOMEKYTOYHOW U UTOTOBOM aTTECTAIlUM;

OBJIaJICHUE OCHOBaMH (DPMHAHCOBOM I'PaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

Osnaodenue YHU6epcanIbHbiMuU yueoHvIMU no3HasameIbHbIMU
oelicmeuamu:

YCTAaHABJIMBAaTh MPUYUHHO-CIICJICTBEHHbIE CBSI3M B  XOJAE€ YCBOEHUS
MaTeMaTUYECKOro MaTepuana;

BBISIBIIATH JACPUITUT JAHHBIX, HEOOXOIUMBIX JJI PEIICHUS MOCTABICHHOU
3a/1a4u;

C TIOMOIIBI0 YYHUTEINS BBIOUPATh CIIOCO0 pEeIieHUs] MaTeMaTUIECKON 3a/1auu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PEIICHUS );

IPUMEHSITh U MPeoOpa3oBbIBATh 3HAKW M CHMBOJIBI B XOJI€ peUICHUs
MaTeMaTUYECKUX 3a/ady;

YCTaHaBJIMBATh UCKOMOE U JJAHHOE NP PELICHUH MaTEMAaTUYECKOM 3aa4H;



NOHUMAaTh U MHTEPIPETUPOBATH UH(POPMALIMIO PA3IUYHBIX BUIOB U (popm
Ipe/ICTaBIICHNUS,

WJUTFOCTPHUPOBATH PEIIaeMble 3a7a4u rpaPuIeCKUMU CXEMaMHu;

3¢ (PEeKTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATH MH(POPMAIIHIO.

NOHUMAaTh M HCIOJIb30BaTh MAaTEMAaTHUYECKHE CPEJCTBAa HArJIAHOCTH
(rpaduku, amarpamMmbl, TaOMUIBI, CXEMBI W Jp.) Ui HWUTFOCTPAIINH,
WHTEpIIpETalNK, apTyMEHTAIINH.

Osnadenue  yHUBEPCANbHLIMU  YUEOHHIMU  KOMMYHUKAMUGHLIMU
oelicmeuamu:

OpraHU30BbIBATh YUEOHOE COTPYJHUYECTBO U COBMECTHYIO ACSTEIBLHOCTD C
YUYUTEIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/aY;

B3aMMOJICIICTBOBATh U HAxXOOUTh OOIIME CMOCOOBI paboThl; paboTaTh B
rpynme: HaxoAWTh OOllee peleHue W paspemarb KOH(QIMKTBI Ha OCHOBE
COTJIaCOBAHUS MO3UIMI U yu€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GOopMyIUpPOBATH,
apryMEHTUPOBAaTh U OTCTAUBATh CBOE MHEHHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPU HAJIMYUU PA3HBIX TOUEK
3peHHsl U paspeliath KOHMIUKTHI HA OCHOBE y4€Ta MHTEPECOB M MO3UIIMM BCEX
YYaCTHUKOB;

apryMEHTUPOBaTh CBOKO MO3WUIMI0O U KOOPJAWHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPY/THUUYECTBE IMPHU BBHIPAOOTKE OOIIET0 pElIeHHus] B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PalOOThI, JOCTUTaTh Ka4eCTBEHHOTO pe3yJjibTaTa U
KOOPAVUHUPOBATH CBOU JIEUCTBUS C IPYTUMH WICHAMU KOMAH/IbL;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA MTPOIYKT.

Osnadenue yHugepcaIbHblMU y4eOHbIMU PeCYyAAMUCHBIMU OCUCIBUAMU:

CTaBUTH 1IEJIM, BHIOMPATh U CO37aBaTh JITOPUTMBI JJIsi PEIICHUS y4€OHBIX
MaTEMaTUYECKUX MPoOIIeM;

IJIAHUPOBATh U OCYILUECTBIISITH ACSITEIbHOCTh, HAIIPABJIECHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATEIBCKOTO XapaKTepa.

dbopMynupoBaTh W yIEpKUBATh y4eOHYIO 3a/ady, COCTAaBJSATh IUIAaH U
MOCJIEJ0BATEIbHOCTh JCHCTBUM;

OCYILIECTBJISITh KOHTPOJh IO o00pa3ily ¥ BHOCUTh  HEOOXOJUMBIC
KOPPEKTUBBI,

KOHTPOJIMPOBATh TPOILIECC M  pe3yJbTaT Y4eOHONW MareMaTH4eCKOou
NeATEIIbHOCTH;

aJIcKBaTHO OIIEHHWBAaTh MPABWIHHOCTh WU OIIMOOYHOCTH BBITIOJHEHUS
ydeOHOM 3a7auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €&
pelieHus;

CIMYATh CIIOCO0 NEUCTBUSI U €T0 Pe3yiIbTaT ¢ 3aJaHHBIM 3TAJIOHOM C IIEJIBIO
oOHapy>KeHMsI OTKJIOHEHUH U OTJIMYUH OT dTaJOHA.

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NIPU PEUICHUU
y4ueOHOM 3a/1a4u;

MOHUMATh NMPUYHHBI, 10 KOTOPHIM HE ObUT IOCTUTHYT TPEOYEMBIN Pe3ysIbTaT
NEeSATETLHOCTH, OTIPEICISATh TO3UTUBHBIE N3MEHECHHS M HATIPABJICHHUSI, TPEOYIOIIHE
JajabHenIen padoThl;



PEryaupoBaTh Coco0 BhIPAXKEHUS IMOLIUH.

INPEJIMETHBIE PE3YJIBTATDBI

PesynbraThl ocBoeHuss yudeOHOro mnpeamera «Maremartuka (BKIHOYas
anredpy, T€OMETPHUIO, BEPOSITHOCTh U CTATUCTHUKY)», paclpelelieHHbIe MO0 Tojam
oOydeHus, GOpMyIUPYIOTCS MO MPUHIMIY A00aBJIEHHS HOBBIX PE3yJbTAaTOB OT
rojla K rojly, y»K€ Ha3BaHHbIE B NPEIbLAYIIMX TOJaxX MO3UIMHU, KaK IMPaBUIIO,
JIOCJIOBHO HE TOBTOPSIOTCS, HO YUUTHIBAIOTCS (pe3yJIbTaThl OUEPEIHOTO Trojia Mo
YMOJYaHUIO BKJIIOYAIOT PE3yJIbTaThl MPEIbIIYIIUX JIET).

ITIJTAHUAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU A

[IPUMEPHOM PABOYEH ITPOT' PAMMBI KYPCA «MATEMATHKA»

(ITOTOAAM OBYUEHNA)

OcBoenue yueOHOro kypca «MaremaTuka» B 5—6 Kj1accax OCHOBHOM IIKOJIbI
JIOJDKHO O0€CTIeUnBaTh JOCTHKEHHUE CIIECAYIONUX MPEIMETHBIX 00pa3oBaTEIbHBIX
PE3YNbTATOB:

5 KUIIACC

Yucna u eviuucienus

OpueHTUpOBaTbCA B NOHATHUAX U ONEpUPOBATh Ha 0a30BOM ypOBHE
TEPMHUHAMHU, CBS3aHHBIMH C HaTypajbHbIMU 4YHMCIAMH, OOBIKHOBEHHBIMH U
JECSITUUHBIMU JPOOSIMH.

CpaBHuBaTh M yHOPSAOYMBATH HATypajdbHbIE 4HCIA, CPaBHUBATh B
MPOCTENIINX CITydasiX OObIKHOBEHHbIE IPOOH, IECATUUHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOpPJAMHATHOW  (YMCJIOBOM) TpsSIMOM  C
COOTBETCTBYIOIIMM €l YMCJIOM M M300pa)kaTh HATypaJlbHbIE YUCJIA TOYKAMHM Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA.

BeimonusaTe apudmernueckue IEHCTBUS C HATYpPaJIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BbInonHATE NpOBEPKY, NPUKUAKY pe3yIbTaTa BBIYUCICHUH.

OKpyryiaTh HaTypaibHbIE YHCTIA.

Pewenue mexcmoegwix 3a0au

Pemate TekcTOBbIE 3aauM apU(PMETHUECKHMM CHOCOOOM U C TMOMOIIBIO
OpraHU30BAHHOIO KOHEYHOro Tepedopa BCEX BO3MOXKHBIX BapHaHTOB (Mpu
HEOOXOJMMOCTH C HAPABJISAIOIICH MOMOIIBIO).

Pemate 3amaum, coaepskamiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BpEMs, pACCTOSIHUE; IeHa, KOJMYECTBO, CTOMMOCTh (Tpu
HEO0OXOIMMOCTH C UCIIOJIb30BAHUEM CITPABOYHOM MH(MOPMAIUN).

Hcnonb30BaTh KpaTKWE 3alMCH, CXEMbl, TaOnuIbl, OOO3HAUEHUs NpU
pelIeHnH 3ajay.

[lonb30BaTbcsl OCHOBHBIMU ~ €IMHUIAMH  HW3MEPEHMs: LEHBI, MAaccChl;
paccTosiHUS, BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHU CIUHHIIBI BEIMYUHBI dYepe3
napyrue (mpy HeoOXOIUMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uH(pOpManuio, MpeACTaBICHHYIO B TaOjdHIle, HAa CTOJIOYATON
auarpamMme, HHTEPIPETUPOBATh MPEACTABICHHbIE TaHHBIE, UCTIOIb30BaTh JaHHBIC



IpU pelIeHUH 3aau.

Haznaonaa zeomempus

[Tonb30BaThCA r€OMETPUYECKUMH MOHATUSAMU: TOUYKA, IPsAMasi, OTPE30K, JIyd,
yroJi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs TpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, MUMEIOUUX (opMy
M3YYECHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TPH HEOOXOAMMOCTH 110 BU3YaJIbHOU OIOPE,
CBA3aHHYIO C YIJIAMH: BEPLIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJ, BEPILINHA,
CTOpPOHA, IMArOHaJIb; C OKPY>KHOCTBIO: paJInyC, TUAMETP, LEHTP.

N300paxaTh HM3y4eHHBbIE T€OMETpUYECKHE (PUTYpbl HA HEJIMHOBAHHOM U
KJIeTyaTol Oymare ¢ NOMOUIbI0 LHMPKYJIS W JUHEHKH (IIOCIE€ COBMECTHOIO
aHaju3a).

Haxonuts JUIMHBI OTPE3KOB HENOCPEICTBEHHBIM HU3MEPEHHUEM C ITOMOIIBIO
JIMHEHKH, CTPOUTH OTPE3KM 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTHb 3aJlaHHOIO
paauyca.

Hcrnons30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBajgpaTa I
UX [TOCTPOEHUS1, BBIYMCIICHHS TUIOIIAIA U IIEPUMETPA.

BbluucnsaTe nepuMmeTp W IJIOWIAAb KBajpaTa, NpsIMOYTOJbHUKA, (Uryp,
COCTABJICHHBIX W3 MPSMOYTOJIBHUKOB, B TOM 4YHCIE (QUIYp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCA OCHOBHBIMU METPUYECKUMH €IMHULAMU U3MEPEHUS JITUHBI,
IUIOMIAAN; BBIPAXKATb OJHU EJUHUIBI BEJIMYMHBI dYepe3 JApyrue (mpu
HEOOXOAMMOCTH C OMOPOM Ha CIIPaBOYHYIO MH(POPMALIHIO).

Pacno3znaBaTe mapamnenenunen, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIlIMHA, peOpO TIpaHb, W3MEPEHUS; HAXOAWUTh H3MEPEHUs MapajuiesenuIe/a,
KyoOa.

Boruucnate 00b€M Kyba, mapasuienenuriesa mo 3aJaHHbIM U3MEpPEHUsM (C
OTIOPOM Ha AJITOPUTM yUEOHBIX JACHCTBHI), MOJ30BATHCS €IUHUIIAMU U3MEPEHUS
00BbEMa.

Pemate HeclioKHBIE 3aJa4d HAa HM3MEPEHUE TE€OMETPUYECKHX BEJIMYMH B
MPAKTUYECKUX CUTYyalHsIX (IpU HEOOXOAMMOCTH C BU3yaJIbHOM OMOPOHA).

6 KJIACC

Yucna u éviyucnenus

OpueHTHpOBaTbCA B TOHATUAX W OMNEpUpPOBaTh Ha 0a30BOM ypOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMKM BHUJIAMU YKCEIl U CIIOCOOAMU UX 3aIUCH,
NEPEXOAUTH (€CIU 3TO BOZMOXKHO) OT OAHOU (POPMBI 3aITUCH YKCIIA K IPYTOM.

CpaBHMBATh U yHOPSAIOYUBATH LEJbIE YUCIA, OOBIKHOBEHHBIE U JECATUUYHbIC
Ipo0u, CpaBHUBATH YHCIIA OJHOTO U PA3HBIX 3HAKOB.

BoinonHaTh  apumeTnyeckue JEHCTBUS C HATYPAIbHBIMA U LEIBIMU
YUCJIaMH, OOBIKHOBEHHBIMHU M JIECSITHUYHBIMU JIPOOSMH, TMOJOXKUTEIbHBIMU U
OTPULIATEIBLHBIMHU YHCIAMU.

BbIUUCHATE 3HAUEHMS] YUCIOBBIX BBIPAXECHHI, BBIIOJHATh MPUKUIKY MU
OLICHKY pe3yJbTaTa BBIUMCJICHUN; BBIMOJIHATH MPEOOpPa3OBaHUs YHUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apu(PMETUUECKUX JCHCTBHIA.



COOTHOCUTh TOYKY Ha KOOPIWHATHOM MPSIMOM C COOTBETCTBYIOUIUM €U
YUCJIOM M H300pakaThb 4YHMCJIa TOYKAMU Ha KOOPJWHATHOM MpPSIMOM, HaXOIUTh
MOJTyJIb YHCIIA.

COOTHOCUTH TOUKHU B MIPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPJMHATAMU
3TOU TOYKH.

OKpyIJIsITh 1LENble YKClia U JIECITUYHBIE JIpoOu (Mo 00pasily), HaXOJUTh
IPUOTUKEHUS YHUCEIL.

Yucnoewvie u OyKeeHHbIE bIPAIHCCHUS

OpueHTHPOBAThCSI B TIOHATHSX W ONEPUPOBATh Ha 0a30BOM YpPOBHE
TEepMHUHAMU, CBSI3aHHBIMU C 3alKUCBhI0 CTENEHU YUCJIa, HAXOIUTh KBAaApaT U KyO
YUCJIa, BBIYUCIATh 3HAYEHUSI MPOCTEHIINX YMCIIOBBIX BBIPAXKEHUN, COJEPHKAITUX
CTEIICHH.

[Tonp30BaThCa MpU3HAKAMU JIEIUMOCTH (MPU HEOOXOAUMOCTH C OMOPOM Ha
JITOPUTM IPABUJIA), PACKIIABIBATh HATYPAIbHBIC YHCIIa HA MPOCTHIE MHOKHUTEIIH.

Tlonv306ambcsa macumabom, COCTABIISATH MPOTOPIIUU U OTHOIIICHUS.

Ncnonp3oBath OYKBHI 171 0003HAUYECHUSI YUCETT TIPU 3aITUCH MATEMATUYECKUX
BBIDOKCHUM, HAXOAWTh 3HAUYCHUA OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBISA
HE0OXOIUMbIE TOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOM HAa aJTOPUTM yueOHBIX
JEeHCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegwix 3a0au

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33J]a4l apU(PMETHIECKUM CITIOCOOOM C
OIIOPOM Ha BOIIPOCHBIN IJIaH.

Pematp IIPOCTEUILLINE 3a71a4u, CBSI3aHHBIC c OTHOILLIEHUEM,
IPONOPLUHUOHATIBHOCTBIO BEIMYMH, MPOLUEHTAMH; PElIaTh TP OCHOBHBIC 33/1a4u
Ha JPOOHU U MPOIECHTHI.

Pemats 3amauum, conaepikaillie 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTENIBHOCTh, BpeMs, 00BbEMa pabOThl, HMCHOIB3YS apu(pMETUUECKHE
NEUCTBUS, OIICHKY, NPUKHUIKY; TO0JIb30BAaThCS  €AMHUIIAMH  H3MEPEHUS
COOTBETCTBYIOIINX BEIUYMH.

CocTtaBisiTh OyKBEHHBIE BBIp@XEHHUS I[I0 YCIOBUIO 3a7adyd  ITOCJE
COBMECTHOTO aHaJIu3a.

N3Bnekats mH(pOpMaIuio, MpeCTaBICHHYI0 B TaOJWIlaX, HAa JIMHEHHOM,
CTOJIOYATON WM KPYrOBOM JuarpaMmax, WHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE; UCTIOJb30BaTh JAHHbIE MIPU PEIICHUU 33]1a4.

[IpencraBisaTs wWHQOPMANKMIO ¢ IOMOIIBIO TAOIWIl, JHUHCHHOW W
CTOJIOUATON JUATPaAMM.

Haznaonaa zeomempus

[TpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, MUMEIONINX (opMy
M3YYEHHBIX TEOMETPHUYECKUX ITUIOCKMX M TPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUTYD.

N300paxkaTh ¢ TOMONIBIO IUPKYJIS, JUHEHKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOW MW KJIE€T4YaTOM OyMmare H3y4YeHHbIE IUIOCKHE T'€OMETPUYECKUE
burypsl 1 KOHQUTYpaLMH, CHMMETPUYHBIE (DUTYPBI.



NMeth mpencraBieHue O I€OMETPUUYECKHUX TMOHSATHUAX: PABEHCTBO (UTYD,
CUMMETPHSI, OCb CHAMMETPHUH, LICHTP CUMMETPHHU.

Haxonuth BenWMYMHBI YIJIOB HM3MEPEHUEM C IOMOILBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 3aJJaHHOM BEJIMYMHBI, 10JIb30BATHCS MPU PELICHUH 3a7a4 IPayCHOM
MEpOH YTJIOB; PACIIO3HABATH HA YEPTEkKAX OCTPBIN, IPAMOU, PA3BEPHYTHIA U TYIIOU
YTJIBL.

BplunciaTe OMHY JIOMAaHOW, MEPUMETP MHOTOYTOJIBHUKA, IOJIb30BaThCS
€MHULIAMU W3MEPEHHS JJIMHBI, BBIpAXKATh OJHU E€IUHUIIBI U3MEPEHUS IJIMHBI
yepes ApyTHe.

Haxonutb, uCHoyib3ysd 4YEepTEKHBIE HHCTPYMEHTBI, PACCTOSHHS: MEXIY
JIBYMs TOYKaMH, OT TOUKH J10 IPSIMOM, JUTMHY ITYTH HAa KBAJIpPaTHOM CETKE.

Boluucnate  miomans  QuUryp, COCTaBICHHBIX W3  MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa3OMeHHe Ha MPSMOYrOJIbHUKH, Ha paBHblEe  (QUTYPHI,
JOCTpaBaHUE [0 MPSIMOYTOJbHUKA; TIOJIb30BAThCS OCHOBHBIMH €IMHULIAMU
U3MEPEHUSl IUIOAAW; BBIpAXKaThb OJIHM E€AWHUIBI W3MEPEHUs IUIOLIAIU Yepes
npyrue (mpyu HeoOXOAUMOCTH € OTIOPOM Ha CIIPABOYHYIO MH(POPMAIIHIO).

Pacnio3HaBaTh Ha MOJENSAX M M300paKEHUSX MUPAMHUIY, KOHYC, LUIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkats Ha KileTUaTol Oymare NpsMOYTroJIbHBIN Mapasieaenunes.

Boruucisats 00bEM MPSMOYTOJIBHOTO Mapajuieienumnesa, Kyoa, moib30BaThCs
OCHOBHBIMU €JIMHULIAMH HM3MEpEHUsi 00bEMa; BbIpaKaTh OJHU  CIMHUIIBI
u3MepeHust 00bE€Ma yepes Jpyrue (C onopoil Ha CpaBOYHYIO HH(OPMALIKIO).

Pemats HecnokHBIE 33a/1aud HA HAXOXKACHUE T€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYAUIX (TP HEOOXOAMMOCTHU C BU3YaJIbHOM OTOPOiA).

[INIAHUPYEMBIE ITPEJJMETHBIE PE3VJIBTATBI OCBOEHU A

[TPUMEPHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBEPA»

(ITO TOOAM OBYUYEHNMA)

OcBoeHune y4yeOHOTO Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs JIOJDKHO OO€CleurBaTh JOCTHKEHUE CIEAYIOIUX MPEIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u éviuucienus

BrImmonHATE, coueTas YCTHbIE M THUCHBMEHHBIE TPHUEMBI, apu()METHUCCKHEC
JIEHUCTBUS C PAIMOHAIIBHBIMU YUCITAMH.

Haxonuth 3HauYeHWs YMCIOBBIX BBIPAKCHUN; MPUMEHSITH Pa3HOOOpPa3HBIC
CIOCOOBI M TIPUEMBI BBIUUCIICHUS 3HAYEHUN JPOOHBIX BBIPAKECHUH, COACPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[TepexoauTs OT OAHON (POPMBI 3aMKCH YHCEN K APYrou (mpeoOpa3oBbIBATH
JNECATUYHYIO Ipoob B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTH B OCCKOHEYHYIO NIECATUYHYIO ApoOn). CpaBHUBATH U
yIOPSI0YNBATh pAllMOHATBHBIC YUCIIA.

OKpyTasTh YKCIIa.

BbINONHAT NPUKHUIKY U OLEHKY pe3yJbTaTa BBIYUCICHHUM, OICHKY



3HAYEHUM YUCIIOBBIX BBIPAXKECHUM.

BbINONHATE AEUCTBUS CO CTENEHSIMH C HATYpPaJIbHBIMU IMOKa3aTEsIMU (C
OTIOPOH Ha CIIPAaBOYHYIO HH(POPMAIIHUIO).

[IpuMeHsTh OpHU3HAKK  JEIUMOCTH, PA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJbHbIX YUCET.

Pemare mpocreiinive MpakKTUKO-OPHUEHTUPOBAHHBIE 3aJ1aud, CBS3aHHbBIE C
OTHOLLIEHUEM  BEJIMYMH, MPONOPUHOHAIBHOCTBI)  BEJIIMYMH, MPOIECHTAMU;
UHTEPIPETUPOBATH PE3YIIBTAThI PELIEHUS 33]1a4 C YIETOM OTPAHUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBAaThCSI B TOHATHSIX M ONEPHPOBATH Ha 0a30BOM YpPOBHE
anre0pandecKo TEPMUHOIOTHEH M CHMBOJIUKOM.

HaxoguTh 3HaueHUsT OYKBEHHBIX BBIPQXXEHUW MPHU 3aJlaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  1I€JIOTO  BBIPAKEHHS B~ MHOTOWICH
IpUBEACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE YMHOKEHHE OJIHOWIEHA HAa MHOTOYIEH M MHOIOYJIEHAa Ha
MHOTOWJIEH, NMPUMEHITh (OpPMYJIbI KBajJpaTa CyMMbl U KBajpara pa3HOCTH (C
OTIOPOM Ha CMPABOUYHYIO UHGOPMAIIHUIO).

OcCymecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIET0 MHOXKHUTEJS, TPYIITUPOBKH CIaraeMbIX, IPUMEHEHUS
dbopMy COKpaIIEHHOr0 YMHOKEHUS (C OMOPO Ha CIPABOYHYIO HH(POPMAIIHIO).

[IpumensaTs mpeoOdpa3zoBaHuss MHOTOWICHOB JJIsl PEIICHUS PA3IMYHbIX 33/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonb30oBaTh CBOMCTBA CTEMEHEW C HATypaJlbHBIMU TOKA3aTEIsIMH st
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOI Ha CIIPAaBOYHYIO HH(POPMAITHIO).

Ypasenenusa u nepasencmea

Pemate nuHeliHblE ypaBHEHHUsI C OJHOUW IEPEMEHHOW, IIPUMEHSS IpaBUia
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsTh, saBiseTcs
JIX YUCJIO KOPHEM YPaBHEHHS.

Nmeth mipeacTaBieHne o rpaduyueckux METOAaX MPH PEHICHUH JIMHEWHBIX
YPaBHEHUW U UX CUCTEM.

[TogOupaTe mpuMepsl Tap YUCEN, SBISIOMIUXCS PEIICHUEM JHWHEHHOTO
YpaBHEHUS C JBYMS EPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JMHEHWHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMU; TMOJIB3YSICh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemats cuctemspl IBYX JMHEHWHBIX YpaBHEHUU C JBYMS MEPEMEHHBIMHU, B
TOM 4HcJIe Tpaduuecku (¢ OOpoid Ha AITOPUTM YUEOHBIX JACHCTBUIA).

CocransaTh (TI0Ciie COBMECTHOTO aHA/IM3a) U PellaTh JUHEHHOE ypaBHEHUE
WM CUCTEMY JIMHEHHBIX ypaBHEHUU MO YCIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1aud MOJYyYCHHBIN pe3yJbTar.

Koopounamowt u cpagpuxu. @ynkuuu

N300paxaTh Ha KOOpPAWHATHOM NPSIMOM TOYKHU, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAWHATaM, Jy4Yd, OTPE3KH, UHTEPBAJIbI; 3alMCHIBATH YUCIIOBBIE



MPOMEXKYTKH Ha alnredpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3alaHHBIM KOOpJIWHATAM;
cTpouth rpaduky TMHEUHBIX QyHKIUI. CTpouTs rpaduk GyHkmmm y = KX + Db.

OnucelBaTh € TIOMOIIBbIO (PYHKIMM H3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU (TI0 aJITOPUTMY YUEOHBIX JEHCTBUI): CKOPOCTh, BPEMsl, PACCTOSIHUE;
[[eHa, KOJIMYE€CTBO, CTOUMOCTD; TPOU3BOIUTEILHOCTbD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHHe GyHKIMU 110 3HAUYCHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuil crocod MpeAcTaBiIeHUS U aHalu3a WH(OpMaIuy;
M3BJIEKATh U MHTEPIIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB pEaIbHBIX MPOIECCOB
U 3aBUCUMOCTEH.

8 KUIIACC

Yucna u éviuucnenusn

Hcnonws3oBaTh HayajdbHBIE MPEACTABICHUS O MHOXECTBE JIEHMCTBUTEIBHBIX
Yyucen JJIS CPaBHEHUS, OKPYTJICHUSI U BBIUMCICHUN; N300pakaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJIWHATHOU HPSIMOM.

[IpuMeHATh TOHSATHE apU(DMETHUECKOTO0 KBAJPATHOTO KOPHS; HAXOAUThH
KBaJIpaTHbIE KOPHU, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJSTOP; BBINOJIHATH
npocTelime MpeoOpa3oBaHUsl BBIPAXKEHUHM, COACPKAIUX KBAJpAaTHBIE KOPHU,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonb3oBath 3anmucu OOJIBIIMX W MaJIbIX YHMCEN ¢ TTOMOIIBIO JIECSITUYHBIX
npobeit u creneHeit uncia 10.

Anzebpauueckue evlpasrceHus

[IpyuMeHSATP TIOHATHE CTENEHM C LEJIbIM  II0KA3aTeleM, BBIIIOJHSITh
npeoOpa3oBaHus BBIPAKEHHM, COACpPKAIIUX CTEMEHU C IEJIbIM IOKa3aTesieM (C
WCIIOJIb30BaHUEM CIIPABOYHON MH(POpMAITUH).

BhIMONTHATE HECTIOKHBIE TOXIECTBEHHBIE MPE0OpPa30BaHMS PAIIMOHATBHBIX
BBIPKEHUI HAa OCHOBE MPABWJI ICUCTBUIM HaJ MHOTOWICHAMHU M aJIreOpandecKuMHU
TIPOOSMHU.

PackiiangpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh mpeoOpa3oBaHus BBIPAXKEHUN [IJIs1 PEIICHUs] Pa3JIMUHbIX 3a/1a4
W3 MAaTEMATHKH, CMEXKHBIX MTPEIMETOB, U3 PEATTLHOU MPAKTUKH.

Ypasenenusa u nepasencmea

Pemiats  nuHEWHBIE, KBaJpaTHbIE YypaBHEHUS (C  HUCIOJIb30BAHUEM
CIIpaBOYHON HH(OpPMAIMK) W palMOHAJIbHBIC yPaBHEHUS, CBOJSIIUECS K HUM,
CHUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUueCcKuX MpeICTaBIeHn (YCTaHABIMBAThH, UMEET
JI1 YpaBHEHUE WJIM CUCTEMA YPABHEHUM PEIICHUs, €CIM UMEET, TO CKOJIBKO, U TIp.)
C OTIOPOI Ha aTOPUTM yUEOHBIX ACHCTBUM.

[TepexoauTh OT ciloBecHOU (OPMYJIUPOBKH 3aJauM K €€ anredpandeckoi
MOJICIA C TIOMOIIBIO COCTABJICHUS YPAaBHEHHMS WM CHUCTEMBl YPaBHEHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIA pE3yJIbTAaT.

[IpyMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OLICHKH;
pelaTh JUHEWHbIE HEPABEHCTBA C OJTHOM NMEPEMEHHOW U UX CUCTEMBI; 1aBaTh



rpadUyecKyr0 WUIFOCTPALMI0O MHOXKECTBA PELIEHUH HEPABEHCTBA, CUCTEMBbI
HEPaBEHCTB.
Dynkyuu
OmnepupoBarb Ha 0a30BOM ypOBHE (YHKIIMOHAIbHBIEC IOHATUS M S3bIK
(TepMUHBI, CUMBOJINYECKHE O003HAUCHHUS); OMPEICNATh 3HaU€HUE (YHKIMH TI0
3HAYEHUIO apryMEHTA; ONPEAEIATh CBOWCTBA (DYHKIMU 1O €€ TpauKy.
Ctpouts rpaduku dneMeHTapHbIX GyHKIWMI Buga , Y =X, Y =X,y = VX ,

y= K omnuceiBaTh cBoOiicTBa 4YHCIOBOM ¢yHKIMU 10 €€ rpaduxy (mpu
X

HEOOXOJIMMOCTH C HAIIPaBJISIOIEH TOMOIIIBIO).

9 KUIACC

Yucna u éviuucnenusn

CpaBHUBATh M YNOPSAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIC YUCIIA.

BoinonsaTe apupMeTryeckre ASMCTBUS C pallMOHATIBHBIMU YHCIAMU,
coyeTas YCTHbIE M TIMCbMEHHBIE TNPUEMBI, BBINOJHATH BBIUUCIEHUS C
MppauOHaIbHBIMU YUCIAMH.

Haxonute 3HaueHus cTeneHed C LEIbIMHA TOKA3aTeIsIMH W KOPHEM;
BBIUNCIISITh 3HAYEHHUSI YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh I€MCTBUTENIbHBIE YKCIA, BBIIOJHATh NPHUKUIKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

Ypasenenua u nepasencmea

PemaTe nuHeliHbIE W KBaJgpaTHbIC YPABHEHUS, YPABHECHUS, CBOISIIHUECS K
HUM, IpOCTeNIne IPOOHO-PALIMOHATIBHBIE YPABHEHUS.

Pemare mpocreimme cHCTEMBI JBYX JIMHEMHBIX YPAaBHEHHU C JBYMs
IIEPEMEHHBIMM U CHUCTEMBI JBYX YpaBHEHUW, B KOTOPBIX OJHO YPaBHEHHE HE
SABJISIETCA JIMHEWHBIM (110 BU3YaJbHOM OTIOPE).

Pemate mpocreiinue TEKCTOBBIE 3aauyd alreOpanyecKuM CrocoboM ¢
IIOMOIIBK) COCTABJICHUSI YPABHEHUS WM CHUCTEMBI JBYX YPaBHEHUU C JBYMs
[IEPEMEHHBIMM.

[IpoBOANTE MPOCTENUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKuX MpeacTaBiIeHul (yCcTaHaBIMBATh, UMEET
JIM YpaBHEHHE WJIM CUCTEMA YPABHEHUI pelIEeHUsl, €CIIM UMEET, TO CKOJIbKO, U TIp. ).

PemaTe nuHelHbIE HEPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pElIEHNE HEPABEHCTB HA YWCIIOBOM MPSAMOWM, 3alMChIBATh PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlate  cucTeéMBl TMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOU MPSIMOM, 3aIIUCHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA TP PELLICHUH PA3IMYHBIX 331a4.

Dynukyuu

Pacnio3naBaTh (PYHKIIMM H3y4YeHHBIX BUIOB. [loka3biBaThb CXxeMaTHYECKU
pacIoJIOKEHUE Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (yHKImA Buaa: Y = KX,

_ — a2 — 3y = u=k y
y=kx+bh,,y=ax"+bx+c,y=x°y =y = B-3aBHCHMOCTH OT 3HAaYCHHIA
KO3 (P UIIMEHTOR; ONMKUCHIBATH CBOMCTBA (DYYHKITUHA.



CtpouTh U M300paKaTh CXEMATHUYCCKH I'papUKA KBaJAPATUIHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIUH 10 UX TpaduKaMm.

Pacmo3naBaTh kBagpaTuaHyo GyHKIHIO 10 (GopMyIie, MPUBOIUTE MPUMEPHI
KBaJAPAaTUYHBIX (YHKIIUHA U3 peaTbHOM XU3HU, U3UKH, TECOMETPHUH.

Apugmemuueckan u ceomempuueckans npozpeccuu

Pacmo3HaBaTh apu(pMETHYCCKYI0O W TEOMETPUYECKYIO IPOTPECCUU IIPH
Pa3HBIX CIIOCO0AX 3aaHus.

BEBITTONMHATS  BBIUMCIACHUS C  MCIOJB30BaHHEM (GopMyn N-TO djieHa
apu(PMETHICCKON U TCOMETPUUYCCKON IMPOTPECCHi, CyMMBI MEPBBIX N YWICHOB (C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

PemaTte 3amauu, CBS3aHHBIC C YHCIOBBIMH ITOCJICIOBATEIBLHOCTSIMU, B TOM
YHUCIIC 3a/1a4d U3 PCAIbHON KM3HU (C MCIOJIb30BAHHEM KaIbKYJIATOPa, IIU(PPOBHIX
TEXHOJIOTHHA).

[INIAHUPYEMBIE ITPEJJMETHBIE PE3YJIBTATBI OCBOEHU A

[TPUMEPHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUST»

(ITO TOOAM OBYUYEHNMA)

OcBoenune yuebHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOI'O OOILIETO
o0pa3oBaHMs JIOJDKHO OO€CleurBaTh JOCTUKEHUE CIEAYIOIIUX MPEeIMETHBIX
00pa30oBaTENbHBIX PE3YIIHTATOB:

7 KIIACC

Pacnio3HaBaTh H3y4YeHHbIE T€OMETpUYECKHE (PUTYpBI, ONpeneisITh HX
B3aUMHOE pacCIOJIOKEHUE, H300pa)xkaThb TI'e€OMETpUUecKUe (GUTYpbI; BBINOJHATDH
YepTEeKU 110 YCJIOBHIO 3anaud. V3MepsTh JHMHEMHBIE W YIJIOBBIE BEJIMYUHBI.
Pemate 3a/1aun Ha BBIYKCIEHUE JJIMH OTPE3KOB U BEJTUYMH YIJIOB.

Henatb rpyOyr0 OIIEHKY JMHEHHBIX W YIJOBBIX BEJIWYUH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THX
0OBEKTOB IO OPSAJIKY BEJIMYUHBI.

CtpouTh YepTeXM K TIEOMETPUYECKHM 3ajadaM (C HCIOJIb30BAHHEM
CMBICJIOBOM OINOPbI: HABOASIIME BOIIPOCH! U/WIIN AJITOPUTMA YU4E€OHBIX ACHCTBUI).

[lonb30oBaThCAd NpPHU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB NPU PELLICHUH 3aa4.

[IpoBoanTh  JTOKA3aTelbCTBA  HECIOKHBIX T'€OMETPUYECKHX  TEOPEM.

ITonb30BaThCAd NPU3HAKAMHU PABEHCTBA MPSMOYTOIBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM  MEJWaHbl, MPOBEACHHOW K THUIOTEHY3€  MOPSIMOYIOJBHOTO
TPEYrOJIbHHKA, B PEIICHHWH T'€OMETPUYECKUX 3afad (C  MCIIOJIb30BAaHUEM
3pUTETHLHON HATTISTHOCTH W/ W BEpOAIBHON OTIOPHI).

Onpenenars mNapayielbHOCTh MPSMBIX € TIOMOIIBIO YIJIOB, KOTOpHIE
oOpasyeT ¢ HUMHU cekymasd. OnpenensTe NapalieIbHOCTh MPAMBIX C MOMOILBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYIroM MPSMOM.

Pemate 3ama4un Ha kieTyaToil Oymare.

[IpoBONUTH BBIYUCIEHUS U HAXOAUTh YHMCIOBbIE M OYKBEHHBIE 3HAUEHUS
VIJIOB B TEOMETPUYECKHMX 3aJayaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX MPHU



IIEPECECUCHUH JABYX MNapajuICJIbHBIX IPSAMBIX CEKylled. Pemars npakThueckue
3a/1auv Ha HaXO0XJACHUE YTJIOB.

MMeTh npecTaBiIeHAE O MTOHATHE TEOMETPUYECKOTO MECTA TOYEK.

@OopMyIMpPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAHAMETPA
OKPY’KHOCTH, I10JIb30BAThCSA UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIpU
peleHny 3aaa4.

OpueHTHpOBaTbCSI B MOHATHSX: ONMCAaHHAs OKOJIO  TPEYrOoJbHUKA
OKpPY>KHOCTb, LIEHTP ONUCAaHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE
(akTaMu O TOM, 4TO OMCCEKTPHCHI YIJIOB TPEYTrOJbHHUKA MEPECEKAIOTCS B OJIHOM
TOYKE, U O TOM, YTO CEPEIWHHBIC NMEPHEHAUKYISAPBI K CTOPOHAM TPEYIrOJIbHUKA
IIEPECEKAOTCs] B OJHOU TOUKE.

OpueHTHpOBaTbCA B TMOHATHSIX U ONEpPUpPOBaTh Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPYKHOCTH, TE€OpeMa O IEPIEHAMKYISIPHOCTH KacaTeJIbHOU H
paguyca, IpOBEAEHHOTO K TOUKE KACAHUS.

NmeTs mpencraBiaeHue O MPOCTEMIIMX TEOMETPUYECKMX HEPABEHCTB, X
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHUS € TOMOLIBIO LIUPKYJIS U
JINHENKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUJIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OpueHTUpPOBATHCS B MOHATHU — TOYKH MEPECEUCHUSI MEJIUAH TPEYTroJIbHUKA
(meHTpa Macc) B pelIeHUH 3a1a4.

Brnaners noHsiTueM cpeaHel JIMHUU TPEYTroJbHUKA U TPAICLMH, IPUMEHSTh
UX CBOMCTBAa IIPU PpEUICHUH MNPOCTEHIINX TIEeOMETPUYECKUX 3anad. Kmers
npenacrasiieHne o TeopeMe daneca U TeopeMe O MPONOPLUOHAIBHBIX OTPE3Kax,
MPUMEHATh WX I PEUIeHUs] NPAKTUYECKUX 3aad (C ONMOpod Ha 3pUTENbHYIO
HAarJIsIHOCTD).

[IpuMeHsATh TpPU3HAKK MOJIO0UST TPEYTOJIbHUKOB B PEIICHUU HECJIOXKHBIX
reOMETPUYECKUX 3a]1aY.

[Tonb3oBaTbea Teopemoil Iludaropa npns pemieHuss reoMETpUYECKUX MU
NPaKTUYECKUX 3a]a4.

Brnagers mnoHATUSAMH CHUHYycCa, KOCHHyca M TaHITE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1b30BaThCsl 3TUMU MOHSITUSMHU ISl PELICHUS
MPAKTUYECKUX 3a7a4 (ITPU HEOOXOIUMOCTH C OMTOPOY Ha aJITOPUTM MPABUTIA).

Boruucnate  (pa3nuuHbiME - ciocoOamu) (C OMOpOMl Ha  CIPaBOYHYIO
uH(}OpMAIMIO) TUIONIAb TPEYroJbHUKA W TUIOMIAJIM MHOTOYTOJIBHBIX (pHUTyp
(MONB3YSACh, TNIe HEOOXOUMO, KATBKYIATOPOM). [I[pUMEHSITh MOTydeHHBIE YMEHUS
B [IPAKTUYECKHX 3a/1a4aXx.

Brnagers MOHATHMSMHM BIOMCAHHOTO W LIEHTPAIBHOTO YIJa, HMCIOJb30BATh
TEOPEMBI O BIIMCAHHBIX YIiaX, yriax MEXAy XopJAaMu (CEKYIIUMH) U yTie MEXIY
KacaTeIbHOM U XOPAOU MPU PELIEHNUH MPOCTEUIINX T€OMETPUUECKUX 3a1a4.

Branets MOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOWMCTBA
ONMCAHHOIO YEThIPEXYTOJIbHUKA NPH PEIICHUH NPOCTEUIINX 3a/1a4.



[TpuMeHsTh MOTy4YEeHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTeMaTHUECKUe
MOJIENIN JJIs1 3a]1a4 peasibHOW KU3HU U TIPOBOJUTH COOTBETCTBYIOUINE BHIYMCICHUS
C TpUMEHEHUEM TOoA00Ms W TPUTOHOMETPHUH (TMOJB3YACh, TNE HEOOXOIUMO,
KQJIBKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIMHM OCTPBIX YIJIOB, HAXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE D3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («pellleHue
IPSIMOYTOJIHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MoMOIIbIO KadbKyJISTOpa) JJIUHbI
U YIJIbI JUTIsl HeTaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThesa GopMyTaMHu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUISI HAxXO0XIEHUS COOTHOUIEHWA MEXIYy TPUTOHOMETPHUUYECKUMHU
BEJIMUMHAMU (C OTIOPOH Ha CHPABOUYHYIO0 HHPOPMAIIHUIO).

Hcnonbs30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB ISl HAXOXACHUS PA3IMYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHUE TPEYroJbHUKOBY), MPUMEHSATH WX MpH
pELIEHNH NPOCTEHIIINX TEOMETPUUYECKUX 3a/a4.

Brnagete moHATHMSMH — NpeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOI00HBIX Puryp. [lons3oBaThCs CBOMCTBAMH NTOA00MS MPOU3BOIBHBIX
buryp, ymMeTb BBIYUCIATH JJIMHBI UM HAaXOJUTh YTIJbl Yy MOMO0OHBIX (uryp (1o
anroputMy y4eOHbIX neicTBuil). [I[puMeHaTh CBOMCTBA MOAO0US B MPAKTHUYECKUX
3a/1ayax. YMeTh MPUBOAUTH MPUMEPHI MMOJOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaTbeca Teopemamu (MO BHU3yaJbHOM OINOpE) O MPOU3BEACHUU
OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30oBaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUYECKUN U (PU3HUECKHIM
CMBIC]I, TIPUMEHATh HMX B PEIICHUH TEOMETPUUECKMX M (PU3MUECKHX 3ajad.
[IpuMeHATh CKaIIpHOE MPOU3BEIECHUE BEKTOPOB JJI1 HAXOKICHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPJAMHAT HA IJIOCKOCTH, MNPUMEHSTh €ro B
pelIeHUH TeOMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

Brnanerr MOHATUSMH MPAaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH U PaJMaHHON MEpbl yria, YMETh BBIUUCIATH ILIOIIAb
Kpyra U ero uacteid (c omopoil Ha crnpaBouyHyro uH(popmaiuio). ITpumeHsTh
MOJIyYEHHbIE YMEHHS B TPAKTUUECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPHI) CUMMETpUM (PUTYpP, MPUMEHSTH JBUKCHUS
IJIOCKOCTU B IPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJyYeHHbIE 3HAHUSA HAa MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIEH TSl 3a7]a4 PeaibHOM KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C TPUMEHEHUEM TOA00US W TPUTOHOMETPUYECKHX (DYHKIMI (MOIB3YsCh, THAC
HEO00XO0IUMO, KATBKYJISITOPOM).

[INIAHVUPYEMBIE ITPEJJMETHBIE PE3YJIBTATBI OCBOEHU A

ITIPUMEPHOI PABOYEM ITPOT'PAMMEI KYPCA «BEPOSITHOCTH U

CTATUCTHUKA (ITO TOOAM OBYYEHU )

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca « BeposITHOCTh M CTaTHCTHKA» B
/-9 Kknaccax XxapakTepU3yIOTCS CIAEAYIOIUMHA YMEHUSAMH.



7 KIIACC

Yutate wuHpOpMAIHIO, TPEACTABICHHYIO B Ta0iHWIaXx, Ha JHarpammax;
MPEACTABIATh JaHHBIC B BHJE TaOJHI], CTPOUTh IUArpaMMbl (CTOJOUKOBBIC
(cTonOuaTeie) W KPYroBbie) II0 MacCMBaM 3HA4YeHUU (C HCIIOIb30BaHUEM
3pUTEIILHOM HATJIAIHOCTU U/WIIH BEPOAIBHOM OTIOPHI).

OnuceiBaTh ¥ HMHTEPIPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIAHHBIE,
MIPEICTABJICHHBIC B TAOJINIIAX, HA AHarpammax, rpadukax.

OpueHTHPOBATHCSI B TIOHIATHSAX W ONEPUPOBATh UMU Ha 0a30BOM YpOBHE:
cpenHee apudpMeTHUECKoe, MeauaHa, HauOoibllee W HAaUMEHbIIEee 3HAYCHMS,
pa3max.

NmeTe mpencraBieHue O CIy4yalHOM W3MEHYMBOCTH HA IPUMEPAX LIEH,
(Gu3MUeCKX BETUYMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh NPEJICTaBICHUE O
CTaTUCTUYECKON YCTOUUYHUBOCTH.

8 KJIACC

W3Bnekatb ¥ mpeoOpa3oBbIBaTh MH(OPMALIMIO, MPEACTABICHHYIO B BHUJE
Ta0JHLl, JuarpaMm, rpauKoB; MNPEICTaBIATh JaHHbIE B BUJE TAOJIUILI, JUATPAMM,
rpaduKoB.

OnuceiBaTh  IOCJIE  COBMECTHOIO  aHANM3a JAaHHBIE C  IIOMOIIBIO
CTaTHUCTUYECKUX TOKa3aTeeil: CpeHUX 3HAYeHUl U Mep pacceuBaHus (pa3max,
JUCIIEPCHUs U CTAHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4aCcTOThI YMCIIOBBIX 3HAYEHUN U YaCTOTHI COOBITUH, B TOM YHUCIIE
o pe3yjbTaTaM HU3MEPEeHHM M HAOMIOJAeHUN (C HMCIOJIb30BAaHUEM 3pPUTEIHLHOU
HaTJISAHOCTH W/WUJIU BepOaJbHOM OTIOPHI).

Haxonutb BepOSTHOCTH CITy4alHBIX COOBITUI B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITH, B TOM YHCJIE€ B ONbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU (C UCIIOJIB30BAHUEM 3PUTEIIBHON HATISIAHOCTU W/WIIN
BEepOAIILHON OMOPBI).

Nmets mnpencraBieHne O rpaduyeckux MOJENSIX: AEPEeBO CIy4ailHOro
AKCIIEPUMEHTA, IUarpaMMbl DWiepa, YUCI0Bas MpsMasi.

OnepupoBaTh MOHATUSAMHU Ha 6a30BOM YPOBHE: MHOXKECTBO, IIOJIMHOKECTBO;
BBIMOJHATH  ONEpalMyd HaJ, MHOXECTBaMH: OOBEAMHEHHE, IepeceueHue,
JOTIOJIHEHUE; TIEPEUHCIIATD DJIEMEHThl MHOXKECTB; IIPUMEHATH CBOMCTBA MHOXKECTB
(C UCTIOJIL30BAHUEM BU3YaJIbHOM OMOPHI).

Hmets npeacTaBieHue o rpauueckoM MpeacTaBIeHUE MHOKECTB U CBsI3ei
MEXIy HUMU JJISI ONMCAHUS TPOLIECCOB U SIBJIEHUN, B TOM YHCIIE MPU PEIICHUU
3a/1a4y U3 JpYrux y4eOHbIX MPEAMETOB U KYpPCOB.

9 KJIACC

W3Bnekate u mpeoOpa3oBbiBaTh HMHGOPMAIHMIO, TMPEACTABICHHYIO B
pPa3IMYHBIX HMCTOYHHMKAX B BHUJIE TaOJMI, auarpamMMm, TpaduKoB; IMPEICTaBISTH
JTaHHbBIC B BUC TaOJIHII, THarpaMm, rpauKoB.

Pemrate mpocreifmme 3amauyu OpraHU30BaHHBIM MepeOOpPOM BapHaHTOB, a
TaK)Ke C UCIOJIb30BaHUEM KOMOWHATOPHBIX MPABHII 1 METOJIOB.

Nmets mpencraBieHne 00 ONMUCATENBHBIX XapPaKTEPUCTHKAX JJISI MACCHBOB



YHUCJIOBBIX JAHHBIX, B TOM YUCJIE CPEAHUE 3HAUCHUS U MEPHI pAaCCEUBaHUS.

HaxoauTbs 4acTOThl 3HaYEHUM U YaCTOTHI COOBITHS, B TOM YHCJIE MOIb3YsICh
pe3ynbTaTaMu TPOBEACHHBIX M3MEpPEHWH W HaOmojeHWd (C  omopod Ha
CIIPaBOYHYIO HH(POPMAITHIO).

Haxonuth BEpOATHOCTH CIIy4ailHbIX COOBITMI B M3YUYEHHBIX ONBITAX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPHUSX
WCTIBITAHUM J10 TIEPBOIO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyIuIn.

NmeTp mnpencraBiieHHE O CIy4YalHOW BEIMYMHE W O paClpeleieHUN
BEPOSTHOCTEM.

HMmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEN B
pUPOJIE U OOIIECTBE.






TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA

5 kiaace (6 u B Hef., Bcero 204 u)

Ha3Banue pa3aena DJIeKTPOHHbIE
(Tembl) Kypca OcHoBHOE coep:xkanue OcHOBHBIE BU/IbI 1eAATEJIbHOCTH 00YYAKOIIHUXCS (undpoBbie
(4ucso o0pa3oBareJib
4acoB) HbI€ pecypchbl)
HatypaJsibHble JlecatuuHass ~ cucTemMa  cuucieHus.  Psjg | Uurarh, 3anuchiBaTh, CpaBHHMBATh HaTypajibHble umcia; | https://educont.ru/-
qucja. HaTypaJlbHBIX uYMcel. HaTypanbHbli psa. | mpenjaraT W 0OCYKIaTh CHOCOOBI  yIOPSIOYMBAHUS KaTajior [uppoBoro
JleidlcTBUST C Ywucao 0. qucell. 00paszoBaTeIbHOTO
KOHTEHTA.

HATYpPaJbHBIMU
yncaamu (50 1)

HatypanbHble yncina Ha KOOPAUHATHOM MPSIMOH.
CpaBHeHHE, OKpYIJIEHHE HATypaJIbHbBIX YUCEIL.
Apudmernueckue IeCTBUS ¢ HATypaTbHBIMU
gyrcnamu. CBOMCTBA HYNsl TPH CIOKEHUU U
YMHO)KGHI/II/I, CBOﬁCTBa CANHUIIBI HpI/I
ymHoxeHuu. [lepemecturensHoe u

CBOMCTBA

COUYCTATCIBbHOC CJIOXKCHUA u

YMHOKEHHS,PACIIPEACIUTENBHOE CBOMCTBO
YMHOKEHHS.
Henurenu n
paznoxeHue Ha MHOKUTEJIH.
Henenne IIpoctslie u

coctaBHbIe uncia. [Ipu3Haku genumocTu
Ha 2, 5, 10, 3, 9.

Crenenb ¢ HATYPATBHBIM [TOKA3ATENIEM.

KpaTHbIC
qucjia

qyucia,

C OCTaTKOM.

N300paxaTh KOOpAMHATHYIO IpsIMyI0, OTMEYaTh
YHUCIIa TOYKAMH Ha KOOPAMHATHOU MPSAMOMN, HAXOIUTh
KOOpPJUHATBI TOUKH.
HccnenoBath cBoiicTBa HaTypalbHOTO psiaa, yucen 0 m 1
IIPH CJI0KEHUU U YMHOKEHUU.
Hcnons3oBars IIPaBUIIO OKPYIJICHUS
HaTypaJbHBIX YKcel. BeImonHaTe apupmernyeckue
JEICTBUS ¢ HATYPaAJIbHBIMH YMCIIAMHU, BBIYUCIIATD 3HAYCHUS
YHCIIOBBIX BBIPAKEHHUH CO CKOOKaMU U 0€3 CKOOOK.
3anuchIBaTh NPOU3BEICHUE B BU/I€ CTEIIEHH, YUTATh
CTETEHH, HCI0JIb30BaTh TEPMUHOJIOTHIO

(ocHOBaHMe, TI0Ka3aTelb), BHIYUCIATh 3HA4YCHMS

CTETICHEN. BBINONMHATE NPUKUAKY U OLIEHKY
3HAYEeHUH YMCIIOBBIX BBIPAXKEHUH, IpearaTb U IPUMEHSTh
MPUEMBI IPO BEPKU BBIUUCICHHH.

Hcnonp30BaTh NpH BBIUUCIEHUAX IEPEMECTUTEIBHOE M
COUETATEIbHOE CBOMCTBA CIIOXKEHHS U YMHOXEHMUS,
pacnpeesIuTeabHOoe CBOICTBO YMHOXEHHSI,
(dbopMyIMpOBaTh U MPUMEHSTh IpaBUiIa MpeoOpa3oBaHUS
YHUCIIOBBIX BBIPAXKEHUH Ha OCHOBE CBOICTB

https://resh.edu.ru
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apupMETUYECKHUX ACHCTBUH.

MopenupoBaTb X0 pELICHHS 3aJau4d € IIOMOILBIO
PHUCYHKA, CXEMBI, TAOJIUIIBL.
[IpuBoauth,  pa3dbupaTh, OLEHUBATH  PA3JIMYHBIC
pelIeHusl, 3aluCH  PEHIeHWH  TEeKCTOBBIX  3ajad.
Kputnueckn  oueHMBaTh  IOJMYYEHHBIH  pe3yJbTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, TIPOBEpsisi OTBET Ha
COOTBETCTBHUE YCIOBHUIO, HAXOIUTh OLUIHOKH.
Pemarp 3amaun ¢ nomoupio nepedopa BCeX BO3MOMKHBIX
BapHAHTOB.

3HaKOMHTHCS C UCTOPHUEH pa3BUTHUS ApUPMETUKA

https://educont.ru/-
KaTaJjior
nudposBoro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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Harasnuas
reoMeTpus.
JluHun Ha
IJIOCKOCTH
(12 9)

Touka, mnpsmasi, OTpe30K, Jyd. Jlomanas.

I/I3MepeHI/Ie JJIWHBL  OTPE3KA,METPHUIYCCKUC

€AMHULIBI U3MEpeHUsl IIUHBL. OKpYXHOCTbU
KpYT.

IIpakTuyeckas paborta

«ITocTpoenue y3opa u3 OKpyKHOCTEI.
VYroa.  IlpsMo#,  oOCTpbI, Tymnou H
pa3BEepHYTHIN yruibl. MI3mepeHue yrios.
[IpakTuueckas pabora

«IIocTtpoenue yrios»

PacriosHaBate Ha depTekax, pPHUCYHKaX, OIMCHIBATH,
UCTIONIB3YS TEPMHHOJIOTHIO, ¥ W300pa)aTh C MOMOIIBIO
YEPTSIKHBIX HMHCTPYMEHTOB: TOUYKY, HPSMYIO, OTPE3OK,
Jyd, yroJj, JIOMaHyl0, OKPY>KHOCTb.

PacriosHaBath,  NPUBOAWUTH  TPUMEPHI 00BEKTOB
peanbHOro MHpa, UMermux (GopMy H3yYeHHBIX (QUTYp,
OLICHMBAaTh WX JIMHEHHBIE pa3mepsl. lcmonab3oBaTh
JUHEHKY ¥ TPAHCIOPTUP KaK MHCTPYMEHTHI JUIA
MOCTPOCHUSI W H3MEPEHHs: HM3MEpSTh JUIMHY OTpe3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOW JIIMHBI,
yroi,

PaBHBIC OTPEC3KH,

SaIIaHHOfI BCJIIMYUHBI; OTKJIAaAbIBaTh HHUPKYJICM

CTPOUTH OKPY>KHOCTb 3a/IaHHOTO
panuyca. M300paxkats KOH(UTypaluu TeOMETPUUYECKUX
buryp 3 OTpPE3KOB, OKPYXKHOCTEH, HUX YacTeil Ha
HEJIMHOBAHHOM W KieT4arod Oymare; mpeanararsb,

OMHUCBHIBATH M OOCYXJAaTh  CIOCOOBI,  AITOPUTMBI
MIOCTPOEHHUS.
PacrioznaBate u u300pakaTb Ha HEIMHOBAHHOM W

KJIeTyaToi Oymare

https://educont.ru/-
KaTaJjor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

MPSIMOMN, OCTpPBIN, TYNOW, Pa3BEPHYTHIN YIJIbl; CPABHUBATD
YTJIBL.
Beruucnate nnmHBL OTpe3KOB, JoMaHbIX. [IoHMMare u
HCIIOJB30BATh MIPU PEIIEHNUHU 3a/1a4 3aBUCUMOCTH MEXKIY
€AUHULAMHA METPUYECKOM CHCTEMBI MEpP; 3HAKOMHUTHCS
C HEMETPUYECKUMHU CUCTEMAaMHU Mep; BBIPAXKATh JUIMHY B
Hccenenosarts
1 poBkIe

Pa3IUYHbIX
burypsiu
pecypcebl

€IMHUIIAX
KOH(UTyparmu,

HU3MCPCHMU.
HCIIOJIb3YA

https://educont.ru/-
KaTtaJjior
nudpoBoro
00pa3oBaTeIbHOrO
KOHTCHTA.
https://resh.edu.ru
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OO0LIKHOBEHHBIE
apoodu (56 1)

Jpo0b.
pooHu.

HpaBI/IJ'IBHBIe u HCIIPaBUJIbHbBIC

OcHoBHOE CBOMCTBO Jpo0wu.

npobeit.  CrnokeHue U

OOBIKHOBEHHBIX

CpaBuenue
BBIUNTAHUE IpoOei.

CmemanHasi 1poOb. YMHOXKEHUE W JICIICHHUE

OOBIKHOBEHHBIX

Ipo0eit; B3aUMHO-O0paTHBIC JpooHu.
Pemenne TEKCTOBBIX 3a/a4, COJEPIKAIIUX
npobu. OCHOBHBIE 331241 HA IPOOH.
[Ipumenenne  OykB JUIsL  3aIlucu
MaTEeMaTHYECKHX BBIPOKEHU N
UIPEITOKEHUN

MogenupoBaTh B rpaduveckoil, mpeaMeTHoi ¢opme, C

IIOMOIIIBIO KOMITBIOTCPA ITOHATUSA

n CBOﬁCTBa, CBsI3aHHBIE C OOBIKHOBEHHOMU I[pO6I)IO.

YuTarh ¥ 3a1IMCHIBATH,
1pobu,
00OCHOBBIBAaTh U 00CYXAATh CIIOCOOBI YHMOPSAOUMBAHUS

CpaBHHBATh  OOBIKHOBEHHBIC npeiaraTh,
npobeit. U3o0pakaTh 0OBIKHOBEHHBIC IPOOU TOYKAMU HA
KOOPJMHATHON MPSIMOHM; HCIOJIh30BAaTh KOOPIMHATHYIO

MPSIMYIO JUIsl CpaBHEHUS ApoOeH.

®opMynupoBaTh, 3alKUCHIBATH C I[OMOIIBIO  OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOM npoou;
UCIOJIb30BaTh ~ OCHOBHOE  CBOWCTBO  ApoOM  JuId

COKpalieHus: Apobeil u mpuBeneHHUs ApoOU K HOBOMY
3HAMEHATEIO.

https://educont.ru/-
KaTtaJjior

1 (poBoOro
00pa3oBaTeIbHOTO
KOHTCHTA.
https://resh.edu.ru
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[lpencraBnsaTh  CMEMIaHHYIO  JpoOb B BUJIC
HETIPaBUJIBHOW W BBIIENATH LENYI0 YacTh YHCIA W3
HENPaBUIBHOU Tpoou.
BemmonusTe apudmernueckue JeUCTBHA C
OOBIKHOBEHHBIMH JIPOOSIMU; IPUMEHSTH CBOMCTBA

apuMeTHUeCKUX NeHCTBUH ISl palliOHATN3AINN

BBIYUCIIEHUI.
BoinonHsATe  OpUKUAKY WM OLEHKY  pe3ysbTara
BBIYMCIICHHUM; TIpeajiaraTbh W IPUMEHATH  MPUEMBI

MIPOBEPKH BBIYUCIICHUH.

[IpoBoUTH HCCIIEIOBaHUSI CBOWCTB Jpo0OeH, OmMHpasich
Ha YHCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C TTOMOIIBIO
KOMITbIOTEPA).
PacrioznaBars UCTHUHHBIE | JIOKHBIC
BBICKa3bIBaHUS O JIPOOSX, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEDHI, CTPOUTH BBICKa3bIBaHUS

Y OTPUIIAHUS BBICKA3bIBAaHUH.

Pemrate TekCTOBBIE 3amaud, CoOAEp)KalIue IpOOHBIE
JaHHBIC, W 3aJa4d HAa HAXOXXJEHHE YacTH IEeJNOoro u
I[EJIOT0 IO €ro 4YacTH; BBIABIATH WX CXOJCTBA U

pasjinvus.

https://educont.ru/-
KaTaJjor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

MonenupoBaTh XOJ PELICHHs 3aJa4d C ITOMOILBIO
PUCYHKA, CXEMBI, TAOJIUIIBI.

IIpuBoaNTH, pa3OupaTh, OLIEHUBATH PA3JIMYHbIE PEILICHMUS,
3alMCH PEIIEHUIN TEKCTOBBIX 3a/1a4.
Kputnueckn  oLEHUBaTh  IOJIyUYEHHBIM  peE3yJIbTar,
OCYILIECTBIISATh CAaMOKOHTPOJIb, TIPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOUTh OIIHOKH.

3HAKOMUTBHCS C UCTOpUEH Pa3BUTHUS apUDMETUKN

https://educont.ru/-
Karajaor
nudpoBoro
00pa3oBaTeIbHOrO
KOHTEHTA.
https://resh.edu.ru
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Harasnuas
reomeTrpus.
MHoOroyroJjbsHu
kn(10 v)

MHOroyroiabHUKU. YeThIPEXyTOJIbHHUK,
MPSIMOYTOJIbHUK, KBajipaT. [IpakTuueckas
pabora

OnuceiBaTh, HCHOIB3Yyd  TEPMHHOJIOTHIO, MU300paXaTh

c IIOMOILIBIO YEepPTEKHBIX
WHCTPYMEHTOB M OT PYKH, MOJICJIMPOBATH U3 OyMaru
MHOT'OYTI'OJIbHUKH.

https://educont.ru/-
KaTajor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTCHTA.

«[TocTpoeHue mpsMOyroiabHUKa c

3aJJaHHBIMM ~ CTOPOHAMU Ha HEJIMHOBAHHOMN
Oymare».
TpeyronpHuUK.
[Inomans 1 mepuMeTp NPSIMOYroJIbHUKA

"
MHOT'OYTI'OJIbHUKOB, COCTaBJICHHBIX u3
NPSIMOYTOJIBHUKOB, ~ €AWHUIBI  W3MEPEHUs
TUTOIIAIH.

[TepumeTp MHOTOYTOJIBHUKA

[IpuBonuTe mnpuUMEpbl OOBEKTOB pEaJbHOrO0 MHDA,
uMeromux (HopMy MHOTOYrOJbHUKA, MPSIMOYTOJbHUKA,
KBajpaTa, TpPEYrOJbHUKA, OLIEHWBATh WX JIMHEHHbBIE
pa3Mepsl.

BbruncnsTe: nepumeTp TpeyroiabHUKa, IPsIMOYTOJIbHHKA,
MHOT'OYTI'OJIbHUKA; TUIOIIAb NPSMOYTOJIbHUKA, KBajapaTa.
N306paxaTh OCTPOYroJbHEIE,

NpSIMOYTOJIbHBIE U TYHNOYIOJIbHBIE

Crpoutrh Ha HEIMHOBAHHOM M KJIETYaTOU

TPEYTrOJAbHUKHU.
Oymare
KBaJIpaT ¥ NPSIMOYIOJIbHHUK C 3aJlaHHBIMU JUIMHAMH

CTOPOH. Hccnenosath CBOMCTBA MMpAMOYT'OJIbHUKA,
KBaapara HYTéM 9KCIICPUMCHTA, Ha6JHOI[eHI/I$I,
U3MEPCHHUA, MOICIUPOBAHUA; CpPABHHUBATH CBOMCTBA

KBaJlpaTa v MpsIMOYTOJIbHUKA.
KoHcTpynpoBath  MareMaTuueckue  MPEJIOKEHUS C
TIOMOIIBIO CBA30K «HEKOTOPBIiN», «ITFO00M.

Pacro3HaBaTb HWCTHMHHBIE M JIOXKHBIE BBICKA3LIBAHUS O
MHOT'OYT'OJIbBHUKAX, IPUBOAUTL IPUMEPEI U KOHTPIPHUMEPHI.
HccnenoBaTh 3aBUCUMOCTD TUIOIIAINA KBaApara OT JJIMHBI
€ro CTOPOHBI.
Hcnonb3oBarh  CBOMCTBa
nocTpoeHust  puryp;

KBaaApaThl, TPCYT'OJIbHUKH,

KBaJIpaTHOW  CETKH A

paSGI/IBaTL NpsAMOYTOJIbHUK Ha

COCTaBJIATh (PUTYPHI U3 KBAJPAaTOB U MPSIMOYTOJIHHUKOB

https://resh.edu.ru
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U HaxXoAWTh UX IUIOU[aAb, pa3duBarh (QUrypsl Ha
MPSIMOYTOJIBHUKHA U KBAJPAThl U HAXOJUTh UX IUIOLIAMb.
BripakaTh BeNMUYMHY IUIOIIAIM B PA3IUYHBIX €IUHUIIAX
M3MEpEHUsT METPUYECKOM CHCTeMbl Mep, MOHMMAaTh U
HCIOJIb30BAaTh  3aBHUCHUMOCTH MEXIY METPUUYECKUMU
€MHUIIAMU U3MEPEHHUS TUTOIIAIHN.

3HaKOMMUTBCS C MpPUMEpPAaMHU NPUMEHEHHUs IUIOIIAIU U
IepuMeTpa B INPAKTUYECKUX CUTyauusx. Pemars 3amaum
U3 pealbHOW XHU3HU, Hpeaiaratb U o0CyXIaTh
pa3Iuy4HbIE CIIOCOOBI PelIeHus 3a1a4




JdecaTnuHbie ApoOH
(56 )

Beimonuate apupmernyeckre ASUCTBUS C A€CATUUHBIMU
JpOOSIMH; BBINIOJHATh NPUKUIKY U OLEHKY pe3yJjbTara
BBIYUCIICHUM.

[IpumMeHsTh CBOWCTBA apuU(pMETUYECKHX HCHCTBUU IS
palMOHANN3alUKA  BbIYUCICHUNW. IIpuMeHATH IpaBUIIO
OKpPYTIJICHUS JNECATUYHBIX  JpoOeil. ITpoBoauTh
HCCIIEIOBAaHMsI CBOMCTB JIECATHUYHBIX ApoOei, omupasch
Ha YHCIIOBBIE HKCIEPUMEHTHI (B TOM YHUCIIE C ITOMOIIBIO
KOMIIbIOTEpA), BBLABUIaTh THIIOTE3bl M MPUBOAUTH HX
000CHOBaHHS.

Pacnio3HaBaTh MCTUHHBIE U JIOKHBIE BBICKa3bIBAHUS O
Ipo0siX, HPUBOAUTH TPUMEPbl U  KOHTPIPUMEDPHI,
CTPOMUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemrate TeKCTOBBIE 3a4a4yM, COAepKallpe ApOOHBIC
JTAHHBIE, U HA HAXOKJICHUE YaCTH

LEJIOT0 U LEJIOr0 M0 €ro 4YacTH; BBIABIATH HUX CXOJCTBA
U pa3Inyusl.

MopenupoBaTe  XOA  pEUIEHUS  3aJ1a4¥ C IOMOIIBIO
PUCYHKA, CXEMBbI, TaOJIHUIIBI.

[IpuBonuTh,  pa3dbupaTh, OLEHUBATH  pPA3IUYHBIC
peuieHus, 3allUCU  PELIEHUM TEKCTOBBIX 3aJ]ad.
OnepupoBaTb  IpOOHBIMH  4YHMCIAMH B  peaJbHBIX
JKU3HEHHBIX CUTYallUsX.

Kputndeckn  oLeHMBaTh  IOJYyYEHHBIM  pE3yJbTarT,
OCYLIECTBJIATh CAMOKOHTpOJIb, IIPOBEpsisi OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOUTH OIIUOKH.
3HAaKOMHTBCS C UCTOPHUEH pa3BUTHUS ApUPMETUKU

https://educont.ru/-
KaTaJjor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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Harasnuas
reoMeTpusi.
Tena u ¢purypsl

B POCTPAHCTBE
(10 v)

MHOrorpaHHuKH. N3obpaxkenue
MHOTOTpaHHUKOB.  Mojenu
MPOCTPAHCTBEHHBIX Tel.

[IpssMOyTONBHBIN MTapajuIeIeIuIe,
ky0. PasBeptkm  kyba wu
napayutenenunena. [Ipakrudeckas pabora
«Pa3BepTKa KyOa».

O6Bem KyOa, mpsIMOYTOJILHOTO

mapajjiejacnuicaa

Pacno3naBars Ha YEPTEIkKax, PUCYHKaAxX, B OKPYKaArOIEM

MHpE  OpPSAMOYrOJbHBIA  Mapajienenumnen,  Kyo,
MHOI'OrpaHHUKH, ONUCBHIBATDH,UCII0JIb3YSA TCPMUHOJIOTIULO,
OLICHUBATh JIMHEHHBIE pa3MEPHI.
[MpuBoauTh mpUMEpPHl OOBEKTOB PpEATbHOrO MHPA,
uMermux (GopMy MHOTOTpAaHHHKA, TMPSMOYTOJIBHOTO
napaJuiesienuresa, Kyoa.

N3o0paxath KyO Ha KiaeTdaToit Oymare. MccnenoBars
CBOWCTBA Ky0a, IpsSIMOYTOJIbHOTO MapaJuiesenure/a,

MHOI'OI'PaHHHUKOB, HCIIOJIb3YA MOJCJIN.

PacrioznaBate u u300pakaTh pa3BEPTKU Kyba U

rapajieenuIena. MonenupoBaThb KyO u
napajuiefienunea M3 OymMaru M MPOYUX MaTEepHAIIOB,
OO0BACHATH CIOCO0 MOJIETUPOBAHUS.

Haxonuts

BBIYUCIATH miomanab

IPSIMOYTOJIBHOT'O

U3MEpEHMS,

MIOBEPXHOCTH; 00BEM KyOa,
napajuleJienuIes a; MCCleoBaTh 3aBUCHMOCTh 00bEMa
Ky0a OT /UIMHBI ero pedpa, BBIABUTATH U OOOCHOBBIBATH
TUIIOTE3Y.

Habmtonate ¥ MpOBOAUTH aHATIOTHH MEXAY MOHSATHUSIMU
mwiomaan u  0o0peéMa, TmepuMeTpa W IUIOHIAJU
MOBEPXHOCTU. Pacro3HaBaTh MCTUHHBIE U  JIOKHBIE
BBICKA3bIBAaHUS O MHOTOTPAHHUKAX, TPUBOJAUTH PUMEPHI
Y KOHTPIPHUMEPHI, CTPOUTH BBHICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBaHU.

Pemare 3amaun u3 peanbHON KU3HU

https://educont.ru/-
KaTaJjor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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IToBTOpEHUE M
0000menune(20
1)

[ToBTOpEeHUE OCHOBHBIX MOHATHI U METO/IOB
Kypca 5 kiacca, 00001eHe 3HaHU

Brerancaars 3HA4YCHUA BBIPD a)KGHPIfI, coacpIKalnux

HaTypaJbHBIE YMCIIa, OOBIKHOBEHHBIC U JICCSTUYHBIC
npobu, BBIMOJIHATH IPEOOPA30BAHUSI YUCEIL.
Boibupate  cmoco0 CpaBHEHHUSI qrced,

BBIYHCIICHUM, TIPUMEHATh CBOMCTBA apU(PMETHICCKUX
JNEUCTBUUA JUIsl PALMOHAIM3AIMU  BBIYMCIICHUM.
OcymiecTBIATh CAMOKOHTPOJIb BBITOTHIEMBIX JICHCTBHMA
W CaMOITPOBEPKY Pe3yJIbTaTa BHIYUCICHUH.
Pemate 3amaum W3 peaNbHOW JKU3HHU, NPHUMEHSTH
MaTeMaTHYeCKUEe 3HAHWS I pEIICHHWS 3a1ad  u3
JIpyrux y4eOHbIX MpenmMeToB. PemiaTh 3agauu pasHbBIMU
croco0aMu, CpaBHMBATh CIIOCOOBI pEIICHUS 3aJ]1ayH,
BbIOMpaTh pallMOHAIBHBIN CI1OCO0

https://educont.ru/-
KaTaJjor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

6 kiaace (204 q)

Ha3Banue
pa3nena  (Tembl)
Kypca (4uciio
4acoB)

OcHoBHOE CoAEpKaAaHUEC

OcHoOBHbIE BU/IbI A1€ATEIbHOCTH oﬁyqamumxcﬂ

DJIeKTPOHHbIE
(uudposbie
o0pa3oBaTte/ibHbIE

pecypchl)
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HarypaibHble
unciaa (40 u)

Apudmernueckue NecTBUS c
MHOT'O3HaYHBIMU HaTypaJIbHBIMU YHCIAMHU.
Uucnosble BBIPAKEHHUS, TOPSAAOK NEUCTBUM,

HCIIOJIb30BaHKE CKOOOK. Oxkpyriienue
HATypaJIbHBIX YHCEII.

Jenurenu u KpaTHbIC YHCIa;
HaMOOJBIINKM OOIIUI [IEIUTENb "
HauMEHBIIICe o01iee KpaTHoe.

Paznoxxenue uucna Ha IIPOCTBIC MHOXKHUTCIIH.
I[eJII/IMOCTB CYMMBI u IMPOU3BCACHUA.
HGHGHI/IC C OCTaTKOM.

Pemenue TeKCTOBBIX 3a7a4

Beinonnate apupMeTHIECKue JNEUCTBUSA c
MHOTO3HaYHBIMU HATypaJIbHBIMU 4YHCJIaMH, HaXOJIUTh
3HAYECHUsI YUCIIOBBIX BBIpAXKEHUI cO ckoOkamu u 0e3
CKOOOK; BBIUUCIIATh 3HAYCHUSI BBIPAKEHHUH, COAEPIKAILINX
CTCIICHHU. BBINOIHATE NPUKHUIKY W OLECHKY 3HAYCHUU
YKCJIOBBIX BBIPAKCHUH, NPUMEHATh IPHUEMBI IPOBEPKHU
pe3yJbTara. Hcnonp3oBare pu BBIYHCIICHUSIX
[IEPEMECTUTENIBHOE U COYETaTEIbHOE CBOICTBa
CIIO)KEHUSI 1 YMHOXKEHUS, paclpeaeuTeIbHOE CBOMCTBO
YMHOXEHHUSI ~ OTHOCUTEIIBHO  CJIOKEHUS, CBOMICTBa
apuMeTHIECKUX ICHCTBUH.

HccnenoBaTh 4MCIOBBIE 3aKOHOMEPHOCTH, ITPOBOAMTH
YHCJIOBBIE SKCIIEPUMEHTHI, BbIIBUTaTh U OOOCHOBBIBATH
TUIIOTE3bI.

DopMyIMpoOBaTh OMNPEICIICHUs JENUTENsl U KpPaTHOro,
HauOoJbLIero OOLIero JeNUTeNss M HauMEHbLIEro
o0IlIero KpaTHOro, MPOCTOTO M COCTABHOTO YHCEII;
WCIIOJIB30BATh ATH MOHATHS ITPH PEIICHNN 3a]1a4.
[IpuMeHsTh adrOpUTMbl  BBIUMCIEHHUS HaMOOJBIIETO
OOI1Iero AeIUTeNs U HANMEHBIIET0 OO0Iero KpaTHOIro
JIBYX YMCEJI, AITOPUTM Pa3JI0KEHUs YHcia Ha IPOCThIe
MHOkHTeNM. MccnenoBaTs ycioBus AeIMMOCTH Ha 4 1 6.
UccnenoBath,  00CyxknaTh,  (QopMyIupoBaTh
00OCHOBBIBaTh BBIBOJ] O YETHOCTU CYMMBI,

u

https://educont.ru/-
KaTtaJjor
nudposBoro
06p830BaTeJ'II)HOFO
KOHTCHTA.
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IIPOU3BEACHUA: JBYXUYCTHBIX UHCEN, JBYX HEUCTHBIX
YHUCIIE, YETHOTO U HEYETHOTO YHCEIL.
HccnenoBath  CBOMCTBA  JEIMMOCTH  CYMMBI U
IIPOU3BEIECHUS YHCETL.
[IpuBoUTE MpUMEPHI YHUCEN C 3aJaHHBIMH CBOMCTBAMH,
pacrio3HaBaTb BEpPHbIE U HEBEPHbIE YTBEPKICHUA O
CBOMCTBAaX YHUCEJl, OIpPOBEPraTb HEBEPHbBIE YTBEPIKICHUS
C NOMOIIIBbIO KOHTPIIPUMEPOB.
KoHcTpyupoBaTh MaremMaThdyeckue MpeaoXKeHUs ¢
IIOMOLUIBIO CBSA30K «H», «HJIN», «ECIH..., TO...». Pemars
TEKCTOBBIE 33]1a4M, BKJIFOUAIOLIUE MOHATUS ACTUMOCTH,
apu(pMeTHYECKUM  CIocOOOM, UCTIOIb30BaTh epedop
BCEX BO3MOXHBIX BapUAHTOB.
MopenupoBath XOJI  pEILICHHUs 3a1a41

C MIOMOMIbIO PUCYHKA, CXEMBbI, TAOIHUIIBI.
[IpuBoauTh, pa3Ouparb, OLIECHUBATH PA3IUYHbIE PEILICHUS,
3aMMCH PEIIeHNH TEKCTOBBIX 3a/1ad.
PacnioznaBaTh B MHOTOYTOJIbHUKAX MEPIEHAUKYISPHbIE U
NapajuIeNIbHbIE CTOPOHBI.
N300pakaTh MHOTOYTOJBHUKM C  HapajljieIbHBIMH,
NEPIEHIUKYJIAPHBIMA CTOPOHAMH.
Haxonute paccrosiHue Mexny AByMsl TOUKAMHU, OT TOUKH
70 TPAMOM, AJMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM
qHCcIIe UCHOb3Ys HU(PPOBBIE PECYPCHI

Apodu (424)

OObIKHOBEHHAsT Jpo0b, OCHOBHOE CBOMCTBO
Ipo0u, COKpalieHue Ipooeid.
CpaBHEHHE U YyIOPSI0YMBAaHUE APOOEH.

CpaBHMBATh U YNOPSAJOYMBATH JIPOOH,

BbIOMpATh crmocod cpaBHeHUs Jpobel. IlpencraBisaTh
JECATUYHBIE JPOOW B BHUJE OOBIKHOBEHHBIX NpoOeH H
OOBIKHOBEHHBIE B BHJIE JIECATHUYHBIX, UCIOIb30BAThH
HKBUBAJICHTHBIE

https://educont.ru/-
Karajaor
udpoBoro
o0pa3oBaTeIbHOTO
KOHTEHTA.
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IpCaACTaBICHUA ,Z[pO6HBIX YuCel IpHu UX CpaBHCHUHU, IIpU

BBIUMCIICHUSX.

Hcnonp30Bath necsaTHYHBIE JpoOu MpHU Mpeodpa3oBaHuu
BEJINYUH B METPUYECKON CUCTEME MED.

BemmonusTs apuMeTHIECKHe JeUCTBHSA c
OOBIKHOBEHHBIMH M JAECATHYHBIMU APOOSIMU. BBIaucisaTh
3HAYEHHS BBIPAKCHUH,

cozieprKaIx OOBIKHOBEHHBIE U JIECATUYHBIE TpO0H,

BBITIOJIHATh ~ NIpeoOpa3oBaHMs npo0Oel, BLIOUpaTh
crocoo, OPUMEHATh  CBOWCTBA apu(PMeTHYECKUX
NENCTBUAN UL palMOHAIM3aLUU
BBIYMCIICHHI.

CocTaBisTh OTHOLIEHUS Y IIPOITOPLIMH,




Jecsatuunbie ApoOU W METpUYecKas
cucremMa Mep.
Apudmerndeckue JEUCTBUSA c
OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.
Otnomrenne. Jlenenue B JTAHHOM
oTHomeHud. Macmra0, poniopuus. [lonstue
npoieHTa.  Bbruuciienue npoieHTa
OT BEJIMYMHBI U BETUYUHBI 10 €€ MPOLEHTY.
Pemenne TEKCTOBBIX  3ajad,
coJiepKalux ApoOH U MPOIICHTHI.
[IpakTuueckast pabora
«OTHOIIIEHUE JUTMHBI OKPY>KHOCTH K

ec TuaMeTpy»

HaxOJUTh OTHOIICHHE BEJIWYWH, JCJIUTh BEJIUYUHY B
JAHHOM OTHOIIeHHH. HaXoauTh H3KCrepUMEHTaTbHBIM
MyTEM OTHOUIECHUE JJIMHBI OKPY>KHOCTHU K €€ TUaMeTpy.
WNuTepnpeTnpoBaTh MacmTad Kak OTHOIICHUE BEIWYUH,
HAaXOOUTh MaclTad I[JIaHa, KapTel U
paccTosinus, ucnoib3ys MacmTad. OOBACHATh, YTO TaKOE
MIPOLIEHT, YIOTPEOISITH 000POTHl PEYU CO CIOBOM
«IpOLIeHT». BbIpakaTh MPOIEHTH B ApoOsSX U Apodu B

BBIYUCIIATD

IIPOLIEHTAX, OTHOLIEHUE IBYX BEJIMYMH B MPOLICHTAX.
BbluMcnsTe NpPOLIEHT OT YuCiIa U YUCIO 10  €ro
npoueHTy. OKpyrisiTb IpoOM M IPOLEHThI, HaXOAWUTh
MPUOIMKCHUS YHCEIL.

Pemarp 3amaun Ha 4YacTu, HPOLEHTHI, MPOIMOPLUHU, HA
HaxoXKJIeHHe JpoOu (IpOLIeHTa) OT BEJIMYMHBI U
BEJTMYHHEI TI0 €¢ JIpoOu (TPOIICHTY), IpoOH (TIPOIICHTA),
KOTOpBI COCTaBIsieT OJHA BEJIUYMHA OT JPYTOi.
[IpuBoauTh, pa3OupaTh, OLEHUBATH PA3JINYHbIE
pELIEHNs, 3aIIUCH PEIIEHUH TEKCTOBBIX

https://educont.ru/-
Karajaor

1 (poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

3ajad.

W3Bnekary wuHbOpManuio W3 TAOMUIl U JUArPaMM,
WHTEPIPETUPOBATh TAOMWYHBIC JaHHBIC, OIPEACIAThH
HauOoJbIlIee U HAUMEHBIIIEEe U3 MPEICTABICHHBIX
JTAHHBIX
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Harasiannas
reoMeTpus.
CummeTpust
(84)

OceBas cumMmerpusl. LleHTpanbHast cUMMETpHUS.

IToctpoenue CUMMETPHUYHBIX
IIpakTnueckas padbora

«OceBas cummerpus». CuMMeTpust B
IIPOCTPAHCTBE

¢buryp.

Pacnio3naBate Ha  uyeprexax M U300PAKCHUSX,

n300paxkaTb OT PYKH, CTPOHUTH c HOMOIIBIO
HUHCTPYMEHTOB burypy (oTpes3ok, JIOMaHy1o,
TPEYTOJIbHUIK, IPSMOYTOJIBHUK, OKPY)KHOCTB),

CUMMETPHYHYIO TAHHOW OTHOCUTEIBHO MPSIMOMU, TOUKH.

Haxoaute npuMepsl CHMMETPUH B OKPYKaIOIIEM MHUPE.

MopenupoBaTh U3 Oymaru ase GUrypbl, CHMMETPHUYHBIC
OTHOCHUTEIJIBHO MPSIMOi; KOHCTPYHUPOBATh
reoMeTpUYecKre KOHQUTYpallui,  HCIONB3YS
CBOMCTBO CUMMETpPHUH, B TOM YHCJIE C MOMOIIBIO

U (POBBIX PECYPCOB.

HccnenoBaTh CBOWCTBAa U3YyYECHHBIX (DUTYp, CBSI3AHHBIC C

CUMMETpPHEH, HWCIOIb3ysd OSKCIIEPHUMEHT, HaOJIro/eHue,

MOJICTTUPOBaHHE.

OO0O0CHOBBIBATH, OIpoBEpraTh C MIOMOIIIBIO

KOHTPIIPUMEPOB YTBEPKACHHUS O CUMMETpUH Guryp

https://educont.ru/-
Karajaor

1 (poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru



https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-

Beipaskenus ¢
oykBamu (8 u)

[Ipumenenne  OykB  mis

BBIPAKCHUNH

3aIucu
MaTeMaTHYECKUX
IpeMIOKEHUN. DyKBEHHBIE BBIPAKECHUS
Y YMCIIOBBIC IIOJICTAHOBKHU.

bykBeHHBIE paBEHCTBA, HAXOXKJECHUE
HEU3BECTHOI'O KOMIIOHEHTA. POPMYIIBI.

Hcnonps3oBare OyKBBI 1711 0003HAYCHUS YHCEII, TIPU

3alMCU MaTEMaTUYECKUX YTBEPKACHUH,  COCTaBIIATH
OYKBEHHbBIC BBIPAYKEHUS 10 YCIOBHUIO

3a/1a4u.

HccnenoBaTh HECIOXHBIE YHCIOBBIE 3aKOHOMEPHOCTH,

WCIOJIb30BaTh OYKBBI JJIsI UX 3QITHCH.

BoruucisaTe uncioBoe 3HaueHHe OYKBEHHOTO BHIPAKCHUS

MIpY 33JaHHBIX 3HAYCHUAX OYKB. 3amuchiBaTh (HOPMYIIBI:

nepuMeTpa M Imjaomaan IpaAMOYIoJbHHKA, KBaJparta,

OJIMHBL  OKPY’KHOCTH, IUIOIIAaAW Kpyra, BbIIIOJIHATH
BBIYMCJICHUA 110 3TUM Q)OpMYJ'IaM.

CocTaBiiTh Q)OPMYJ'IBI, BbIpaXXaromue 3aBUCHUMOCTHU
MCXKAY BCIWMYHMHAMU: CKOPOCTb, BpPEMA, PaCCTOSIHHUC,

ocHa, KOJHUYCCTBO, CTOHMMOCTBL, IIPOU3BOAUTCIIbHOCTD,

BpeMsi, 00BEM PaOOTHI; BBITIOIHATH BBIYMCICHUS 110 ITHM
dbopmynam.

Haxonute Hew3BeCcTHBIN
apu(pMeTUYECKOTo ACHCTBHUS.

KOMIIOHCHT

https://educont.ru/-
Karajaor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
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Harasanas
reomMeTpus.
Durypsi
miockoctu (16

)

Ha

YeTbIpeXyroybHUK, IIPUMEPBI
YETBIPEXYTOJbHUKOB. [IpsAMOYronbHUK,
KBaJpaT: CBOWCTBa CTOpPOH, YIJIOB,
TUaroHaJIeH.

N3mepenne yrios. Buasl TpeyroibHHUKOB.
[IepuMeTp MHOTOYrONIBHUKA.

[Tnomane ¢urypel. @opmMyibl nepumeTpa u

mIomaau mpsAMOyrojlbHHKa.

N300pakaTh Ha HETMHOBAHHOM M KJeTyaTtoil Oymare c

HCIIOJIb30BAaHUEM YEepTEIKHBIX MHCTPYMEHTOB
YEeTBHIPEXYTrOJbHUKK C  3aJlaHHBIMM  CBOMCTBaMHU: C
Napajule]IbHbIMU,  MEPIEHAMKYISIPHBIMH,  PaBHBIMU

CTOPOHAaMH, NPSMBIMU yIJIaMH U Jp., PaBHOOEIPEHHBIN
TPEYTOJIbHUK.

[Ipemmarate 1 00Cy)1aTh CIIOCOOBI, AITOPUTMBI
MIOCTPOEHHUS.

UccnenoBaTh, WCMONB3Yys OSKCIEPUMEHT,
MOJIETTMPOBAHKE, CBOMCTBA

HaOJII0ICHHE,

https://educont.ru/-
KaTaJjor
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[TpubmxeHHOE U3MEepeHue
[JI011aI1

¢duryp. [IpakTrnueckas pabora
«[Inomans kpyra»

PSMOYTOJIbHUKA, KBaJpara, pa3buBaTth  Ha

TpeyroabHUKU. OOOCHOBBIBATH, ONMIPOBEPTaTh C MOMOIIBIO

KOHTPIIPUMEPOB ~ YTBEP)KIEHUS O IMPAMOYIOJBHUKE,

KBajpaTe, paclio3HaBaTb  BEpHbIE U  HEBEpHbIC

YTBEPXKICHHUSL.

W3mepsaTe 1 CTPOUTH C IIOMOLIBIO

TpaHCIIOPTUpA YIJbl, B TOM 4YHCJIE B MHOI'OYT'OJIbHUKE,

CpaBHMBATh YIJIbl; pAaCIIO3HaBaTh OCTPhBIE, NPSAMBIE, TYIbIE,

pa3BEpHYThIe yribl. Pacrio3HaBatk, M300paxarh
OCTPOYTOJIbHBIH, IPSIMOYTOJIbHbIHN, TYOYTOJIbHBIMH,

paBHOOEIPEHHBIN, PAaBHOCTOPOHHUM TPEYTrOJbHUKH.

BbluucnaTe mepUMETp  MHOTOYIOJIbHUKA, — IUIOLIA/b

MHOI'OYTOJIbHUKA pa30ueHreM GUrypsl, HCIOJIb30BaTh
METPUYECKUE €JMHUIIBI U3MEPEHUs JJIUHbI U

TUIOILAH.

Hcnonb3oBath NpUOIHKEHHOE U3MEPEHUE

JUTMH ¥ TUIONIA/IeH Ha KJleT4aToi Oymare,

pUOIMHKEHHOE U3MEPEHUE  JUIMHBI OKPYKHOCTH,

I0LIaId Kpyra




Ilosn0:kuTEIBLH
bl e U
OTPHLATEIbHBI

e yuciaa (50 v)

ensie qHCIIa. Mopyns

reoMETprUICCKasa

4ucIa,
UHTEpIpEeTalyss MOZIYJIS.
UYucnossle npoMexxyTku. [lonoxxurenpHbie U
OTpHULIATENIbHBIE qucia. CpaBHeHue
IIOJIOKUTEIIBHBIX U OTPULIATEIbHBIX YUCEIL
JNEUCTBUS C

U OTPULIATEIbHBIMU

yuciaaMmu. Pelrenne TeKCTOBBIX 3aJa4

Apudmernueckue
MOJI0KUTEITLHBIMH

[IpuBOIUTE IPUMEPBI UCIIOIB30BAHUS B PEAIBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCEIL.

N300paxaTh  Ledble  YHUCla, [OJOXKHUTEIbHBIE U
OTPHULATEIbHBIE YKCIIA TOYKAMH HAa YUCIOBOM MPSIMOM,
WCIIOJIb30BATh YHUCIOBYIO MPSAMYIO JIJIsi CPABHEHUS YUCEL.
[IpuMeHATh TpaBuiIa CpaBHEHUS, YHIOPAJOUYUBATh LIETIbIC
dopmyIHpoBaTh

ITOJIOKHUTECIIbPHBIMHA u

qucia;
MpaBuiIa
OTPHUIIATEIILHBIMU

HaxoauTb MOAYJIb 4YHCIIA.
BBIYHMCJICHUS C
3HA4YCHHUA

quciiaMu, HaxoaUuTb

YUCJIOBBIX  BBIPAKECHUHM, COJEpXKAIIMX JCHUCTBHS C
MOJIO)KUTEIBHBIMU U OTPULIATEIbHBIMUA YHUCIIAMM.
[IpumeHATh CBOMCTBA CIOKEHUS M YMHOEHHS IS

peoOpa3oBaHUs CyMM U MPOU3BEACHUN

https://educont.ru/-
Karajaor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
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IIpencrasienn
e TaHHBIX (8 1)

Pemenne TEKCTOBBIX  3ajady,
COJIEpIKaIllNX JaHHBIE, IPEACTaBICHHbBIC B
TabIuIax U Ha AuarpaMmax

Hcnonp3oBate  uMHGOpMANNIO, TPEICTABICHHYIO B
TabaMIaX, Ha JuarpamMmax Jjsl pelIeHHs TEKCTOBBIX
3a/1a4 ¥ 3a/1a4 U3 pearabHOM KU3HU

https://educont.ru/-
Karajaor
nudpoBoro
00pa3oBaTeIbHOrO
KOHTEHTA.
https://resh.edu.ru
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Harasiannas
reoMeTpus.
@urypsl B

NPOCTPaHCTBE
(11 v)

[IpsMoyronbpHBI  mapajuienenumnen,  Kyo,
Ipu3Ma, nIupamuaa, KOHyC, UWIMHAP, 1Wap U
chepa.

N300paxkeHne MOpPOCTPaHCTBEHHBIX (uryp.

IIpumepsl  pa3BEpTOK  MHOTOTPaHHHUKOB,
UWIMH]IpA U KOHYCA.
[IpakTuueckas pabota

«CO3I[3HI/I€ MO,Z[eJIefI IIPOCTPAHCTBCHHBIX

buryp».
[lonstue 00bEMa;  €IUHULBI U3MEPEHUS
o0beMa. OO0BEM MPSAMOYTOIIEHOTO

napajuiesienumnena, kyoa, popmynasr 00bEMa

PacnioznaBaTh Ha 4epTekax, PUCYHKaX, OIMCHIBATH
MUpaMHuly, PU3MY, LWIUHIP, KOHYC, 1Iap, U300paxkarhb
UX OT PYKH, MOJEIMPOBaTh M3 OyMmaru, IUIACTUJIHMHA,
MpoBOJIOKK © Jp. [IpuBOAUTH TpHMEpPHl OOBEKTOB
OKpYXAIoOIlIer0 MHpa, HUMEIoUMX (OpMbl Ha3BaHHBIX
Tel.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb,
OCHOBaHHUE, BBICOTA, PaANyC U AUAMETp, pa3BEepTKa.
Nzyyars, HaOII0IeHHE,

HCIIOJIb3Y: OKCIICPUMCHT,

HU3MEpPEHHUE, MO/IeJINPOBAHUE, B TOM  4YHUCIE
KOMIIBIOTEPHOE, U OINKCHIBaTh CBOWCTBA HAa3BAHHBIX TEJ,
BBISBJIATh CXOJCTBA M PA3NMYUS: MEXAY NUPAMHUION U
MIPU3MOI1; MEX Y LIUJIUHAPOM, KOHYCOM U IIapOM.

Pacno3naBath  pasBepTKU

napajuiefienunena, Kyoa,

MIPU3MBI, TUPAMHU/IBI, KOHYCa, UINH/IPA,
KOHCTPYMPOBAaTh JAaHHBIC Tela M3 Pa3BEPTOK, CO3/1aBATh
UX MOJIEIH.
¢uryp (u3 Oymaru,

MIPOBOJIOKH, TIJTACTHIIMHA U JP.)

W3mepsaTes Ha Mozensax: JUIMHBI peOdep MHOTOIPaHHUKOB,

CoznaBaTh MOJENM IPOCTPAHCTBEHHBIX

MaMeTp Imapa.
BeiBouts hopmyny 00bEMa IPSIMOYTOIBHOTO

napasuieNenunenaa.
Beruucnsate 1o dbopmynam:  00BEM
MPSMOYTOJIBHOTO napasieNenumnena,

KY6a;I/ICHOHB30BaTB CIANHUIIBI HU3MCPCHUA O6’béMa;
BBIUHCIIATH 00BEMBI TCJI, COCTAaBJICHHBIX U3 KY6OB,
napajiieJICIUIICA0B; PCUIATh

PCaJIbHBIMHA JTaHHBIMU

3aJauu c

https://educont.ru/-
Karajaor
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

IHoBTOpEHME,

HOBTOpCHI/IC OCHOBHBIX IIOHSATHH U

Brerauciars 3Ha4YCHUA BBIpa)KeHHﬁ,

https://educont.ru/-
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00001IEHME,
cHCTeMATH3AU
s (21 q)

METO0B KypcOB 5 1 6 KJ1accoB,
00001IeHE © CUCTEMATH3AlNI 3HAHUNA

COJIepKalllX HaTypajbHBIC, II€JIble, MOJOKUTENbHbIE U
OTpUIATENIbHBIC YHCIA, OOBIKHOBEHHBIC M JCCATUYHBIC
OpoOw,  BBINONHATH  MpeoOpa3oBaHUS  4YHUCET H
BBIPAYKCHU.
Bribupats  cmoco0 CpaBHEHUS quCell,
BBIUHCIICHHUM, MPUMEHSATh CBOMCTBA apu(PMETHYECKUX
JNEUCTBUUA JUISl PALMOHAIM3AMU  BBIYMCICHUH.
Pemate 3amaun w3 peanbHON JKWU3HH, NPUMEHSTH
MaTeMaTUYeCKUE 3HAHMS JIs PEHICHUS 3a/lay U3 JIPYTrux
npenMeroB. Pemate 3agaud  pasHBIMH - CIIOCOOAMH,
CpaBHHBATh, BHIOMPATh CIIOCOOBI PEIICHUS 33Ja4H.
OcyiecTBIATh CAMOKOHTPOJIb
BBITIOJTHSIEMBIX JIEUCTBUN U CAMOIIPOBEPKY
pe3ynbTaTa BRIYUCICHUN

KaTaJjior
1u(poBoOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA AJI'EBPA

7 kiacc (3 4 B Hen., Bcero 102 1)
HasBanue DJIeKTPOHHbIE
pa3aena OcHOBHOe coepKkaHue OcHOBHbBIE BU/IbI IEATEJIbHOCTH 00YYAKOIIUXCS (undgposbie
(Tembl)(4uCJI0 o0pa3oBaTe/ibH ble
4acoB) pecypcbr)




Uuciaa
BbIYHCJIEHHSA.
PannoHaJIbHbBI

qpcIa
(25 )

[loHsiTHE panMoHAIBHOTO YKcia. ApudMeTHIecKue
NEeHCTBUA C pallMOHAIbHBIMU uKciiamMu. CpaBHEHUE,
YIOPsI0YMBAHUE PALIMOHATBHBIX yucel. CTeneHsb ¢
HaTypaJlbHbIM IMOKA3aTEJIEM.

PereHrie OCHOBHBIX 3a/1a4 HA JPOOH, MPOLIEHTHI U3
peanbHO  npakTuku. [Ipu3Haku  AEIUMOCTH,
Pa3JIOKEHUSIHA MHOYKUTEIIM HATYpPaJIbHbIX YUCE.
PeanbHbIC 3aBucuMocTH. [Ipsmas u
oOpaTHast IPOMOPIMOHATBHOCTH

CI/ICTeMaTI/ISI/IPOBaTI) u O6OFaHIaTB 3HaHHA

00 OOBIKHOBEHHBIX M JECATHUYHBIX Jpo0six. CpaBHUBATH

U yIOpsJ1I04MBATh

npodu, npeoOpa3oBhIBas MIPUHEOOXOAUMOCTH
NEeCSITUUHBIE TpOOM B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE
B JECATUYHBIE, B YAaCTHOCTU B OECKOHEUYHYIO
NECATUYHYIO IPOOb.

[IpuMeHSATH pa3HOOOpa3HbIE CHOCOOBI M MPHUCMBI
BBIUMCICHUS]  3HAYEHUM  JPOOHBIX  BBIPAXKEHUH,
co/iepXKaliuX OOBIKHOBEHHBIE U JCCATHYHBIC APOOU:
3aMEHSTh TPU HEOOXOJIMMOCTH JACCATUUHYIO IPOOH
0OBIKHOBEHHOM U OOBIKHOBEHHYIO JI€CATUYHOM,
MPUBOJUTH BhIpaXKeHUE K (hopme, Hanbosee ynoOHOMN
JUIsl  BBIUMCJICHWH, TMpeoOpa3oBbIBaTH  JPOOHBIC
BBIPQKCHHS HA YMHOXKEHHE U JICJICHUE 1eCATUYHBIX
Ipo0Oeil K EeHCTBUSIM C LIEJIbIMU YHCIAMHU.

[lpuBoMTH uHCIOBBIE W OYKBEHHBIE  MPHMEPHI
CTETIEHH C HaATypaJbHBIM IOKa3aTejaeM, OOBACHSISA
3HAUEHUS] OCHOBAHUS CTENEHM M I10Ka3aTelsl CTEICHH,
HAXOMUTh 3HAUEeHMs cTeneHeil Buma a' (2 — moboe
palroHaIbHOE YUCII0, N — HATypaJbHOE YHCIIO).
[lonnmarh cMbICT 3amucd  OOJIBIIMX  YHMCET C
MOMOIIBIO AECATUYHBIX JIpoOelt u creneneit uncia 10,
MPUMEHSTH UX B PEATBHBIX CHUTYaIUsX.

https://educont.ru/-

KataJjor 1u(poBoro
00pa3oBaTENLHOT O
KOHTCHTA.
https://resh.edu.ru
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[IpuMeHsTh NPU3HAKU JAETUMOCTH, Pa3JIOKEHUS Ha
MHO’KUTEIHN HaTypaIbHBIX YHCEL.

Pemarp 3amaun Ha 4acTu, NPOLIEHTHI, MPONOPLUHU, HA
HaxXOXJeHue Apodu (TPOIEeHTa) OT BEIUYHHBI U
BEIMYMHBI 1O e¢ Jpobu  (mpoleHty), Japobwu
(mpoleHTa), KOTOPBIM COCTaBJISET OJHA BEJIMYMHA OT
npyroii.  IlpuBomuts,  pa3duparts, OLICHUBATh
pa3iaMyYHbIE PEUICHMs], 3allCH PELIEHUH TEKCTOBBIX
3azad.

PacrioznaBath U OOBACHATH,  ONHUPAsACH Ha
onpezesieHus, NpsMO NPONOPLUUOHATIbHBIE U OOPAaTHO
MPOIMOPLHUOHANILHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYUHAMU; MIPUBOJIUTH IpUMEPHI ITHX
3aBHCHUMOCTEl M3 peajbHOro MHpa, U3 JIPYrHux
y4eOHBIX MPEIMETOB.

Pemarp nOpakTUKO-OpMEHTHUPOBAaHHBIE 3aJayd  Ha
JpoOH, MIPOLIEHTHL, IPSIMYIO U OOPATHYIO
MPOMOPLUOHATIBHOCTH, IPOIOPIIUU




Anredpanueckue
BbIpa:keHust (27

4)

DyKkBEeHHBIE  BBIPAKEHMS.
IlepemeHnHbIe.
JlonyctrmMble 3Ha4eHUs IEpeMEHHbIX. DOpMyIIbL.
[TpeoOpa3oBanue OyKBEHHBIX BBIpAKEHUH,
pPacKpbITHE CKOOOK U

IPUBEJICHNE MOA0OHBIX CIaracMblX.
CBolicTBa CTENEHU
Muorowiensl. ClnosxeHue, BBIMUTAaHHUE,
YMHOX€HUE MHOTowieHOB. Dopmyibl
COKPALICHHOTO yMHOXeHUs. Pasznoxxenue

MHOI'O4JICHOB Ha MHOXHTCIIN

C HaTypaJIbHBIM I10Ka3aTEJIEM.

OBnazeTh anreOpauvecKkoil TEPMHUHOJIOTHEH U
CHUMBOJIUKOM,
MIPUMEHSITH €€ B IPOIECCe OCBOCHUS Y4eOHOTO
MaTepuaia.
HaxonuTte 3HaueHWs OyKBEHHBIX BBIPAKEHUH IIpU
3aJJaHHBIX 3HAUCHUSX OYKB; BBITIOJIHSATH BBIYMCICHUS
no hopmymam.
BoimonHATe npeoOpa3oBaHMsl LENOr0 BBIPAXKEHUS B
MHOTOYJIEH MpPHUBEJECHUEM IOAOOHBIX CJaraeMsiXx,
pPacKpbITUEM  CKOOOK.  BBIMONHATE  yMHOXXEHUE
OJIHOYJIEHA Ha MHOTOWIEH W MHOTOWIieHa Ha
MHOTOYJIEH, IPUMEHATH (OPMYJIbI KBaJpaTa CyMMBbI 1
KBagpata pasHocTU. OCyIIeCTBIATh pa3IOKEHUE
MHOTOYJICHOB HAa MHOXXHUTEIM IYTEM BBIHECEHHUS 3a
CKOOKHM 0O0ILIero MHOXUTEIs, MPUMEHEHUS (OpMYIIbI

Pa3sHOCTH

https://educont.ru/-

KaTaJjor

1 poBOro
06p330BaTeHBHOF
O KOHTCHTA.
https://resh.edu.ru

KBaJpaToB, (QOPMYJT COKPAIICHHOTO YMHOXEHHUS.
[IpumensTh  mpeoOpa3oBaHUE  MHOTOUJICHOB IS
pellIeHus Pa3InYHbIX 3a/1a4 U3 MATEMATHKHU, CMEXHBIX
MPEAMETOB, U3 PEAIbHON MPAKTUKU. 3HAKOMUTHCS C
UCTOpHUEH pa3BUTHs MaTEMaTHKH
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YpaBHeHusI
HEepABEHCTB

)

"
a(20

VYpaBHeHMe, MpaBuia NpeoOpa3oBaHUs ypaBHEHMS,
PABHOCUIILHOCTb YPaBHEHHM.

JluneitHoe ypaBHEHME O OJHOM IIEPEMEHHOM,
pelIeHue JMHEHHBIX ypaBHEHUH. Pemenue 3anau ¢
[TOMOLIBIO YPABHEHUM.

JluneitHoe  ypaBHEHUE  C JIByMsI
repeMeHHbIMH U ero rpaduk. CucreMa AByX

JIMHEHHBIX ~ YpaBHEHUM C JIByMsI
rnepeMeHHbIMH. PemieHne  cuctem ypaBHEHUI

crocob6om MOJICTAHOBKHU U CIOCOO0OM
CIIOKECHHUS

Pemiars nuHEHOE ypaBHEHHE C OJTHOW MEPEMEHHOM,

IIPUMCH S [mpaBujia nepexonga oT HCXOAHOI'0

YPaBHEHHUS K PaBHOCWIBHOMY eMy 0ojiee IpOCTOro
Busa. [IpoBepsATh, SBISETCS JIM KOHKPETHOE YHCIIO
KOpHEM ypaBHCHHS.

[TonOupats mpUMEpPHI

map 4ucCei, ABJIAOIIUXCA

pelieHneM  JIMHEHHOro  ypaBHEHUS C  JABYMSA

nepeMeHHbIME. CTPOUTH B KOOPJIWHATHOU TIOCKOCTH
rpaduk
[EPEMCHHBIMH; TIOJIb3YSCh TPaQUKOM, MPHUBOIUTH

JUHEHMHOIO  ypaBHEHHUA €  JByMs
[IpUMEpPBI penieHusl ypaBHeHus. HaxomuTe perieHue
CUCTEMBl JBYX JIMHEWHBIX YPaBHEHUH C JBYMs
[IEPEMEHHBIMHU.

CocTaBisAiTh M pellaTh ypPaBHEHUE WIH CUCTEMY
YPAaBHEHUH I10 YCIOBUIO 337ja4M, HHTEPIIPETUPOBATH B
COOTBETCTBUU C

KOHTCKCTOM 3aJgadyu HOqueHHLIﬁ pee3yiibTaTt

https://educont.ru/-

Karajor nudposoro
O6paBOBaTCJ'II>HOF (6]
KOHTCHTA.
https://resh.edu.ru
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Koopannarbi
U rpadguku.
Dynkumu (24 )

Koopaunata Touku Ha mpsiMoid.  YucioBble

IIPOMCIKYTKHU. Paccrosnane MCKAY ABYMs TOYKaMM

KOOPJAMHATHOU IIPSIMOM.
[IpssMoyronbHas CUCTEMa KOOpJIMHAT  HAa
[IJIOCKOCTH.

[Ipumeps! rpadukoB, 3aJaHHbIX GopMynamu. YTeHue
rpadMKOB peabHBIX 3aBUCUMOCTEHA.

[Tonsarue Gpynkun. ['paduk ¢pynkuuu. CBoiicTBa
¢bynkuuid. JInneinas GyHKIus.

[TocTpoenue rpadurka TMHEHHONW (QYHKIMH.

['paduk pynkuuu y =1 x |

M300paxaTb Ha KOOPIAMHATHOW MPSIMOW TOYKH,

https://educont.ru/-

COOTBCTCTBYIOIIMEC 3aJaHHBIM KOOpJAWHATaAM, JIy4H,

OTpPEe3KH,  HWHTEpBaJbl;  3alHUChiBaTh  HUX  Ha
anreOpanyeckoM s3bIKe.

OtMmeuaTh B KOOPAWHATHOMN MJIOCKOCTH TOYKH T10
3aJaHHBIM  KOOpJIMHATaM; CTPOUTH
rpad MKy HECIOKHBIX 3aBUCUMOCTEH,
3a7aHHBIX (POPMYJIaMHU, B TOM YUCIIE C TIOMOIIBIO

1M (pOBbIX Ja00PATOPUH.

[IpuMeHsITD, U3y4athb IPEUMYIIECTBA,

WHTEPIPETUPOBATH rpaduueckuit croco6

MIPEJICTABJICHHUS U aHAIM3a Pa3HOOOPA3HOM KU3HESHHOU

nHpopMmaIuu.

OcBaunBarb TTOHSTHE GbyHKIUY, OBJIAJICBATh
(GyHKIIMOHATLHOW TEPMHUHOJIOTHEH.

Pacrio3HaBath JuHEiHYIO ¢yHKIMio Y = KX + Db,

ONKCHIBATh €¢ CBOWCTBA B 3aBUCUMOCTU OT 3HAUYEHUU
k03 durento K u b.

Crtpouts rpaduku TMHEHHON QyHKINU, QYHKIUH Y
=1xl

Vcnonp30BaTh HU(POBBIE PECYpPChl ISl MOCTPOCHUS
rpadukoB (QYHKIMI M H3y4eHUS MX CBOWCTB.
[IpuBOAUTE NpPUMEPBI JIMHEWHBIX 3aBUCUMOCTEH B

KataJjor 1u(poBoro
00pa3oBaTENLHOT O
KOHTCHTA.
https://resh.edu.ru

PCAIBHBIX IPpOHECCaX U ABJIICHUAX
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I[loBTOpEHUE M [ToBTOpEHNE OCHOBHBIX MOHATHN W METOIOB Kypca 7 BpiOMparh, MPUMEHATH OIIEHMBATh CIIOCOObI cpaBHeHus https://educont.ru/-
0600meHne(6 4) K1acca, 0000IeHre 3HAHUH YHCelT, BEIYUCIICHHH, KaTajor HuQppoBoro
peoOpa3oBaHuit BBIPAKEHUM, PEILICHUS 0OpasoBaTeNbHOr 0
paBHeHHi. KOHTEHTA.
https://resh.edu.ru
OcCy11eCTBISTh CaMOKOHTPOJIb BBIITOJIHSEMBIX
JEHCTBUM M CaMOIIPOBEPKY pE3yJIbTaTa BBIUMCICHUN,
peoOpa3oBaHU, TOCTPOCHUM.
Pemare 3amaun M3 peANbHOM KU3HHM, MNPHUMEHATH
MaTeMaTHYEeCKUE 3HAHUA I PELICHUS 3a7a4 U3
JIpYyruX NOpeaMeToB. Pemars TEKCTOBBIE — 3aJ]layM,
CpPaBHHBATh, BHIOMPATH CIIOCOOBI PEIICHHS 3a1a4UH
8 kJjaacc (3 4 B Hell., Bcero 102 )
Ha3zBanue DJIeKTPOHHbIE
pasaena (tembl) | OCHOBHOE CoJepIKaHHe OcCHOBHbIE BH/IbI 1eSITEJIbHOCTHOOY YA M X CS (undgposbie
Kypca (4uci10 o0pa3oBarteib

4acoB)

HBI € pecypchbl)
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Yucaa
BBIYHCJICHHS.
KBagparubie
KkopHu (15 4

KBanparubiii kopenb u3 uucna. Ilonstue o0
HppauroHanbHOM qucie. Jecsatuynsle
[Tpubnmxenus UppalMOHAIbHBIXUYHCEN.
HelictBurenbHbie unciaa. CpaBHEHUE
JIEHCTBUTEIIbHBIX YUCEIL.
Apudmernueckuii KBaApaTHbIN KOPEHb. Y paBHEHUE
BHJA X° = a.

CgoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH.
[Tpeobpa3zoBanue YHUCIOBBIX BBIPAXKEHHI,
coJiepKalInX KBaJpaTHbIE KOPHU

dopmynupoBaTh ONpeAeICHUE KBaIPaTHOTO KOPHS U3
qrcia, apu(MEeTHIECKOro KBaApaTHOTO KOPHSL.
[IpumeHsTh oOmepanmuio  U3BJICUCHHS KBAAPATHOTO
KOPHS U3 YKCIIA, UCTIONIB3YsI IPH HEOOXOAMMOCTH
KaJIbKYJIATOP.
OneHuBaTh  KBaJpaTHbIE KOPHH LIEIBIMH YHCIAMU
U 1€CATUYHBIMU APOOSMHU.
CpaBHUBaTh U yIOPAI0YNBATh PALMOHAIBHbIC
Y MppalMOHATbHbIEC YHCIIa, 3alIMCAHHbIE C TIOMOIIBIO
KBaJpaTHbIX KOpHEH. MccnenoBaTs ypaBHEHHE x?=a,
HAXO/UTh TOYHBIC U MPUOIMKEHHBIE KOpHU Tipu a > 0.
HccnenoBaTh  cBOMCTBA  KBaJpaTHBIX KOPHEH,
IIPOBOJII YMCIIOBBIE KCIIEPUMEHTHI CUCIIOIb30BaHUEM
KaJbKYISITOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apU(pMETHUYECKUX KBaJpPaTHBIX
KOpHEH; TMpHUMEHATh UX ISl TIpeoOpa3oBaHUs
BBIPAKCHUI.
Beimonuate  npeoOpazoBaHMs BBIpa)KEHUIH,
CoJiepKalNX KBaJpaTHble KOpHH. Beipaxarh
NIEPEMEHHBIE U3 FTEOMETPUUECKUX U

¢usnyeckux opmyi.

https://educont.ru/-

KaTaJior
udpoBoro
00pa3oBaTeLHOT
0 KOHTCHTA.
https://resh.edu.r u
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Brrancaars 3HaueHUS BBIpa)KeHPIﬁ,

cozepIKaILNX KBaJpaTHbIE KOPHU, UCIIOJIb3YS
Mpu  HEOOXOJUMOCTH KaJbKYISTOP.
Hcnons3oBath B XO[€ peleHus

3a/1a4 3JIEMEHTAapHbIE MIPE/ICTABIICHHUSI,
CBSI3aHHBIC C MPUOTMKCHHBIMHU 3HAUCHUSIMU BEJTUYHH.
3HAKOMUTHCS C

HUCTOpUEN pa3BUTUA

MaTCMaTUKH

Yuciaa /|

BBIYHMCJICHUSL.
Crenenn
HeJbIM

noKasareJye M
(7 4)

Cremnedbp ¢ OCJIbIM IIOKa3aTCICM. CTaHI[apTHaH
3alrucCh Yucia.

Pa3mepbl  00BEKTOB OKpyxkaromero wmwupa (OT
9JIEMEHTApHBIX ~ YacTUIl A0  KOCMHYECKHX
00BEKTOB), JUTUTEIBHOCTh MIPOLIECCOB B

OoKpyxatomieM Mupe. CBONCTBA CTENEHU C LENbIM
MoKazaresiem

dopmynupoBaTh ONPEICICHUE CTEIICHU C IISITBIM
IOKa3aTeyieM.

[IpencraBiasTh 3amuch OOJBIIMX M MallbIX 4YHCEI B
CTaHJIAPTHOM BHUJIC.

CpaBHUBaTh 4YHCJIa W BEJIUYHMHBI, 3allMCaHHBIC C
ucnons3oBanueM crenenu 10.

Hcnonb30Bath 3ammck 9rUceN B CTAaHIAPTHOM BUJIE TS
BBID@KCHHUSI pa3MEpPOB  OOBEKTOB, JJIMTEIBHOCTH
MIPOLIECCOB B OKpYyXkKatoiiem mupe. GopMynupoBarb,
3aMMCHIBATH B CHMBOJIMYECKOMN dbopmMe wm
WJUTIOCTPUPOBATH MPUMEPAMU CBOICTBA CTEMEHU C
LIEJIBIM ITOKA3aTEIEM.

[IpuMmeHsTh CBOWCTBA CTEMEHM ISl TpeoOpa3oBaHUs
BBIpOKEHUH, COAEpKALIUX CTEMEHH C  IeJbIM
MOKAa3aTeIeM.

BEIOAHATE AEHCTBUS C YHCIAMH, 3alHCaHHBIMH B
CTaH/IaPTHOM BUJIE

(YMHO)KCHI/IC, JACJICHUEC, BO3BCACHUC B CTCHCHB)

https://educont.ru/-

KaTaJjor
udpoBoro
00pa3oBaTebHOT
0 KOHTCHTA.
https://resh.edu.r u
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Auredopanue KBanparssiii Tpexuinen. Pasnoxenue kBagpatHoro | Pacnmo3naBaTh KBaJIPaTHBIA TPEXWIIEH, https://educont.ru/-
CKHe BbIPasKeHus | TPEXWICHA HAa MHOXKHUTEIN yCTaHaBJINBATh BO3MOXKHOCTb €TO pasnoxkenus | K&TaJIor wiapposoro
KBaaparnblii HA MHOYKITEIL 00pa30BaTEIHHOTO
KOHTCHTA.

TPexX4JieH Packiia/ipIBaTh Ha MHOXKHUTEIIM KBaJPATHBIA TPEXUWICH C | https://resh.edu.ru
(59 HEOTPULIATEIIbHBIM

JTUCKPUMUHAHTOM
Adaredpau Aurebpanyeckas 1poOb. 3anuceIBaTh anreOpandyecKue BbIPAKEHMS. https://educont.ru/-
YyecKHe JlonmycTuMble3HaYCHUS IIEPEMEHHBIX, Haxonute o0sacts omnpeneneHus panuoHainbHoro | Karalor
BbIPAa’KeH  Ms. | BXOJSIIMX B aJIreOpandyecKkue BbIPAKEHUS. BBIpXCHUS. BBITIOJIHITH YHCIIOBBIE TTOJICTAHOBKYU U 1 poBOro
Auredpan OCHOBHOE  CBOWCTBO anreGpandecKon BBIYMCIIATH 3HAYCHUE APOGH, B TOM HCIIE ¢ ToMommbio | 00Pa30BaTENbHOT
yeckas J1podb npo6u. Cokpamienue apooeii. KaJIbKYIATOPA. 0 KOIfTeHTa'
(15 ) CroxeHue, BRIUMTAaHUE, YMHOKEHHE U JIEJICHUE DopMyaUpPOBATH OCHOBHOE€ CBOMCTBO hitps://resh.edu.r u

anreOpandecKux Apooei.
[TpeoOpazoBanue BBIPKCHUH,
anreOpanveckue Apoou

coJIep KaIInx

asreOpandyeckoi ApoOU U IPUMEHSTh €ro JJis
npeoOpazoBaHus IPOOCH.

Beimonuate neiictBus ¢ anreGpandeckuMu JIpoOsIMH.
[IpumensaTs  mpeoOpazoBaHMs — BBIPAXKEHUH 1A
pelieHus 3aaad.

Boipaxkate mnepemenHsle U3 hopmyn (PpU3NUECKUX,
Tre€OMETPHUECKUX,

OITMCBhIBAIOIINX OBITOBBIC CI/ITyaL[I/II/I)
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YpaBHeHus
HEPaBEHCTB
KBaapatHsbl
YPaBHEHUA

4)

n
a.

€
(15

KBanpatnoe ypaBHenue.Henonnoe KsanpatHoe

ypaBHEHUE. ®opmyna KOPHEUKBaApaTHOTO
ypaBHeHus. Teopema Buera.

Penrenue ypaBHEHUH, CBOJAIIUXCS K
KkBaApaTHbIM. [Ipocreiimue apoOHO-
palnoHaIbHbIE ypaBHeHus. Pemienue
TEKCTOBBIX 33J1a4 C TIOMOIIbIO KBAaIPATHBIX

ypaBHEHU M

Pacno3naBarn KBaJApaTHbIC YpaBHCHUS.

bopmyny
KBaJ[paTHOI'0 ypaBHEHUS; pELIaTh KBaJApaTHbLIE

3anuchiBaTh KOpHEHN

ypaBHEHHs]  — HIOJIHbIE u
HETOJIHBIE.

IIpoBonuTh npocreiimue uccnenoanus KpaapaTHbix
ypaBHEHUH.
Pematp ypaBHEHUs, CBOAALIMECH K
KBaJIpaTHbIM, C IIOMOLIbIO IpeoOpa3oBaHuil U
3aMEHOU IIEPEMEHHOM.

HabutoiaTe 1 aHamM3UpOBATh CBSA3b MEXKY KOPHSIMU
1 K03 purmeHTaMu KBaApaTHOTO YpaBHEHHS.

dopmynupoBaTh TeopeMy Buera, a Taxke o0OpaTHYIO

TEOpEeMY, TMPUMEHATH 3TU TEOPEMbl ISl PEIICHUS
3a1ad4.
Pemate  TekcTOBBIE  3amayu anreopanvaecKum

CIOCOOOM: MEPEXOUTH OT CIOBECHON (POPMYITHUPOBKU
YCJIOBHS 33/1a4M K anreOpandeckoil MoJenu myreM
COCTaBJICHUS YpaBHEHMUsI; pelIaTh

https://educont.ru/-

KaTaJjor

1 (poBOro
06p330BaTeJ'IBHOF
O KOHTCHTA.
https://resh.edu.r u

COCTaBJIEHHOE ypaBHEHHE; HHTEPIIPETUPOBATH
pe3yibTar.

3HaAKOMMTbHCSI C UICTOPUEN pa3BUTHUS AJIreOpsl



https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-

YpaBHenuss m
HEepaBeHCTB  a.
Cucrembl
yYPaBHEHUI
(13 u)

JIuneiiHOe ypaBHEHME C IByMs IIEPEMEHHBIMHU, €TO
rpaduK, IpUMEpPbl PEIICHUs] YPaBHEHUU B IIEIIBIX
YHUCIIAX.

Pewenne cucreM AByX JIMHEHMHBIX YPaBHEHHU C
IByMsl mepeMeHHbIMU. [IpuMepsl pemenus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.
I'paduueckas MHTEpHIpeTaLUsl ypaBHEHUS C ABYMs
IIEPEMEHHBIMU M CHCTEM YPAaBHEHUH C JBYMs
IepeMeHHbIMU. PellleHne TEeKCTOBBIX 3a7ad ¢
IIOMOIIBIO CUCTEM YPAaBHEHUI

Pacno3naBarth JMHEHHbIE YpaBHEHUS C  JABYMS
[IEPEMEHHBIMU.

Crpouth rpaduky JHMHEHHBIX ypaBHEHUH, B TOM
YUCJIe MCHOJIb3ysd IMGpOBBIE pecypchl. Paznuyarh
MapajuiebHbIE W MEPECEKAIONIMEeCs MPSIMbIE MO HX
ypaBHEHUsIM. Pemarb CUCTEMBI JBYX JIMHEWHBIX
YpaBHEHUH C JABYMS MEPEMEHHBIMU IOJICTAHOBKOW U
CIIO>KCHHEM.

Pemate mpocreiiiiie CUCTEMBbI, B KOTOPBIX OJHO U3
YpaBHEHUM HE SBIAETCS JUHEUHBIM. [IpuBOaUTH
rpaguYeCcKyr0 HHTEPIPETAINIO PEIICHUSI YPAaBHEHUS C
JBYMSI

IIEPEMEHHBIMU U CUCTEM YPAaBHEHHUU C JIByMsI
MIEPEMEHHBIMU.

Pemiate TekcTOBBIE 3a/1aUH AIreOpanyecKUM CIIOCOO0OM

https://educont.ru/-
KaTaJjior

1 (poBOro
06paSOBaTeJ'IBHOF
O KOHTCHTA.
https://resh.edu.r u

YpaBHenuss wu
HEPaBeHCTB  a.

HepaBencrs a
(12 u)

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.
HepageHnctBo ¢ ogHOM niepeMeH-HOM. JInHelHbIe
HEPaBEHCTBA C OJHOW NEPEMEHHON U UX pELICHUE.
CucreMbl JUHEHHBIX HEPaBEHCTB C  OJHOMU
IIEPEMEHHOM U UX PEIICHHUE.

N300pakeHne pereHus JMHEHHOT0 HEPABEHCTBA U

MX CUCTEM Ha YMCJIOBOM MPSAMOM

@opmMyJIMPOBATh CBOWCTBA YHUCJIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh HMX HA KOOPAWHATHOM NIPSAMOMH,

JI0Ka3bIBaTh ajlreopanyecKy.

[IpuMeHATH CBOWMCTBA HEPABEHCTB B XOJAE PEUICHUS
3a/1a4.

Pemate JINHEIHEIE HEPABEHCTBA C OJTHOH

NEePEMEHHOH, M300pa)kaTh pElICHHE HEPABEHCTBA Ha
YHUCJIOBOU NPSMOM.

Pematb cucteMbl IMHEHHBIX HEPABEHCTB, N300paXkarh
pelnIeHne CUCTEMBI HEPABEHCTB Ha YMCIOBOM IPSIMOM

https://educont.ru/-

KaTaJjor
1 poBOro
00pa3oBaTeNbHOT
0 KOHTEHTA.
https://resh.edu.r u
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OcHoBHBIE
noHsTHA (5 1)
DyHKIHUH.

ITonstue O06nacth onpeaeIeHust

GyHKIIHH.
¥ MHOXKECTBO 3HAYCHUU (DYHKIUU.

Crioco6b1 3ajanus GyHKIUH.
['padux GyHKIHH.

Hcnonb3oBath (YHKIIMOHATBHYIO

TEPMUHOJIOTHIO U CHMBOJIHKY.

Beruncnsates 3HaueHus QYHKINN, 33 JaHHBIX

dbopmynamu  (pu HEOOXOIUMOCTHU HCIIOIH30BATh
KaJIbKYJIATOD); COCTABJISITh TAOJIUIIBI

3Ha4eHud PyHKIUU. CTPOUTH 1O TOUYKaM IpapuKu

(GyHKIMH.

Ctpouts 1o Toukam rpaduku GyHKINH.

https://educont.ru/-
KarTaJjior
uudpoBoro
00pa3oBaTeLHOT
O KOHTCHTA.
https://resh.edu.r u
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Yucnosbie
byHkuun

4)

9

CgoiicTBa GyHKIIUH, UX OTOOpaKeHHE Ha rpaduke
Urenune u mocTpoeHue rpadukoB (PyHKITUH.

[Tpumepsl rpaduKoB GbyHKIHH,
OTPaKAIOIIUX PeaTbHBIC MPOLIECCHI.

@OyHKIMK,  ONHUCHIBAIOLNIME  MPSIMYID |
O0OpaTHYIO MPONOPLUOHAIBHBIE 3aBHCUMOCTH,
UX TpaduKH.

['unepOona.

['paduk pynkiun y = x2. OyHKIUU Y
=x2,y=x3,y=Xx,y=1x1;

rpaduueckoe perieHue ypaBHeHU U CUCTEM
yYpaBHEHUU

OnuceiBaTh  CBOWMCTBAa (YHKIMM Ha OCHOBE €€
rpadUuecKoro MpeacTaBICHUsI.
Hcnons3oBathb (YHKITMOHATILHYIO

TEPMUHOJIOTMIO U CUMBOJIUKY. McciaenoBars npuMepsl
rpauKOB, OTPAXKAIOIIMX peabHbIC MPOLIECCH U
sBieHUs. [I[puBOIUTE IPUMEPHI IPOLECCOB U SIBJICHUN
C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnons30BaTh KOMIBIOTEPHBIE IPOrPAMMBI 151
MOCTPOEHUsI TpaMKOB (PYHKUUN U U3YUEHHS UX
CBOWCTB

Haxoaute ¢ momomrsio rpaduka GpyHKIMH 3HAYECHUE
OJIHOM M3 paccMaTpUBAcMbIX BEJINYMH 110 3HAYECHHIO
Ipyroii. B HECIIOXHBIX ClTydasix BBIpaxarh GopMyon
MEXIY OnuceiBathb

3aBUCHUMOCTDb BCINYHNHAMM.

XapakTep  HM3MEHEHMs  OJHOM  BEJIWYMHBI B
3aBUCUMOCTH OT U3MEHEHHUS JPYTroi

Pacno3naBate BU/IBI H3y4aeMbIX (GyHKIMIHA.
IToka3biBaTh CXEMAaTUYECKH  TIOJIOKEHUE Ha
KOOPAMHATHOM MJIOCKOCTH IpaduKoB (YHKIUN BUjA:
y=x2,y=x3,y=X,y=1Ix1l.

Hcnons3oBats (G yHKIIMOHAIBHO- rpaduueckue

NpCACTABJICHUSA OJId PCHICHUA U UCCIICAOBAHMA

https://educont.ru/-

KaTaJor
udpoBoro
00pa3oBaTeILHOT
0 KOHTEHTA.
https://resh.edu.r u

YPaBHEHUH U CUCTEM ypaBHEHUM.
[IpumensaTs 1UPpPOBBIE pecypchl IS

ocTpoeHus rpadukoB QyHKIUN
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IloBTOpEHUE [loBTOpEHHE OCHOBHBIX TOHSATUM U MeTo/10B | BeiOuparts, MIPUMEHSITh, OLICHUBATh crnioco0sI | https://educont.ru/-
H 00001IeHHe KypcoB 7 u 8 Ki1accoB, 0000IIeHHEe 3HAHUN CpaBHEHUS 4UCEl, BEIYUCICHHUH, KaTajor
(6 9) npeoOpa3oBaHuii BBIPAXKEHUM, pEIICHUS nH(posoro
. o0OpasoBarenbHOT
ypaBHEHUH.
o 0 KOHTEHTA.
CYIIECTBIIATH CaMOKOHTPOJIb BBITOJHACMBIX | hne-//resh edu.r u
JEHCTBUIA W CaMOIIPOBEPKY pe3yiIbTaTa BBIYUCIICHUH,
npeoOpa3oBaHuii, TocTpoeHui. Pemarts 3amaum u3
peanibHOM JKM3HHU, TMPUMEHATh  MaTeMaTHYECKHE
3HAHUS JJI peIIeHUs 3a71a4 U3 APYTUX MPEAMETOB.
Pemiate TekCTOBBIE 3a7auM, CPaBHUBATD,
Br16upaTh criocoOb! pelieHus 3a1auu
9 kiace (34 B Hel., Bcero 102 4)
HasBanmue DJIeKTPOHHbIE
pa3aesia OcHoBHOE coaep:xaHue OcHoBHBIE BUADLI AeITEeJILHOCTH oﬁyqalomuxcﬂ (HH(])pOBbIe
(TemMbI) Kypca odOpa3oBaTejbHbIE
(4mci10 yacos) pecypcsbl)
Yucaa n PanuoHanbHBle  4YWCIa, MppalMOHANbHbIE 4KCla,  Pa3BUBaTh MpENCTaBIEHHs O YKMCIAax: OT MHOkecTBa | https://educont.ru/-
BBIYMCJICHH | KOHCYHBIE M OECKOHCUHBIC JECATHYHBIC JPOOM. | HATYPAIBHBIX YHCEN O MHOXKECTBA JNEHCTBUTENBHBIX | KaTalor 1 poBOro
A, MHOXECTBO AeHCTBUTEIBHBIX YUCEII; ACHCTBUTENbHBIE | YHCEL. obpasoBatenbHOro
JlelicTBUTE KOHTEHTA.
qrcla Kak OECKOHEUHbIe JecATHYHbIe TpoOu. B3aumMHo | O3HAKOMHUTBCS € BO3MOXKHOCTBIO IIPEICTaBICHHUS

JbHBIC YHUCJIA

(9 1)

OAHO3HAYHOC  COOTBECTCTBHUC MCKIAY MHOXKCCTBOM

JNEHUCTBUTENBHBIX YHCEI W  MHOXECTBOM  TOYEK
KOOPJIMHATHOW IIPSIMOIA.

CpaBHeHUE NENUCTBUTENBHBIX YHCEN, apu(pMeTHUYECKHe
JNEUCTBUS C JEHCTBUTEIbHBIMH YHCIIAMM.

HpI/I6J'II/I)KéHHOC 3HAYCHUEC BCIIMYHUHBI, TOYHOCTH

JNEUCTBUTEIILHOTO qucia Kak

JNEeCATUYHOH  ApoOM,  NPUMEHATH

OECKOHEUHOMI
JIECITUYHBIE

NpUOIIKEHNS PALMOHAIBHBIX M HPPAlUOHAIBHBIX

YHUCCII.

N300paxkaTb  JACUCTBUTEIBbHBIE  YHCIA
KOOPJAMHATHOU IIPSIMOM.

3aHI/ICBIBaTB, CpaBHHUBATL U YIIOPAA0YHBATH

TOYKaMH

https://resh.edu.ru
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npubmkenus. Okpyrienue uncen. [Ipukuaka u oneHka
PE3yJbTaTOB BBIYUCIEHUN

JeHCTBUTENILHBIE YUCIIA.
BrImonHATh, couerasi yCTHBIE U TUCbMEHHbBIE PUEMBI,
IEUCTBUS C

apudmeTuyecKre panoHaIbHBIMU

YyuCJIaMH, HaXOJHUThb 3HAUYCHU CTEIICHEH C OEJIbIMHA

MOKa3aTeJiIMM M KOPHEH; BBIYUCIATH 3HAYCHUSA
YHCJIOBBIX BBIPAXKEHUM.

[Tonyunts MPEJCTaBICHUE 0 3HaYUMOCTH
JIEHCTBUTEIIbHBIX yucen B MIPaKTUYECKOU

JACATCIIbHOCTH YCJIOBCKA.
AHaJII/I3I/Ip0BaTI) n J€j1aTb BbBIBOABI O TOYHOCTHU

HpI/I6J'II/I)KeHI/ISI JEUCTBUTEIIHLHOTO YHCaa IIpHu PCHICHUU

3aJa4.
OprTJ'ISITL JEHCTBUTEIIbHBIC 4qucCijia, BBIIIOJJHATD
MIPUKUIKY pe3yibTara BBI‘IPICJ'IGHPIIZ, OLICHKY

3HAYEHHUM YMCIIOBBIX BBIPAKEHUM.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS MaTEMaTUKU

YpaBHeHus1 u
HEepaBeHCT Ba.
YpaBHeHus ¢
OTHOH
nepeMeHHO
i (14 4)

JIuneliHoe  ypaBHEHUeE. Pemenne  ypaBHEHMI],

CBOJAIIMXCS K TMHEWHBIM. KBasipaTHOE ypaBHEHHE.
Pemienne ypaBHeHUWH, CBOASAIIMXCA K KBaJIpaTHBIM.
bukBanpaTHele  ypaBHEHHUS.

[Ipumepsr  pemeHus

YPaBHEHHUH  TpeTbe M  YETBEPTOM  CTENEHEH

pa3noKeHHeM Ha MHOXWTeNIH. Pemenue IpoOHO-
palMOHATIBHBIX YPaBHEHUH.

Penienne TeKCTOBBIX 3a71a4 anre6pqueCKHM METOJO0M

OcBauBath, 3allOMUHATh U NPUMEHATH IpaduyecKkue
METOJIbl IPU PELICHUH YpaBHEHUH, HEPaBEHCTB U UX
cucteM. Pacno3HaBaTh 1ienble U IpOOHBIE YPAaBHEHUS.
Pemate JMHENHBIE M KBajpaTHbIE
YpaBHEHMsI, CBOJAIIMECS K HUM, IPOCTEHIINE APOOHO-

ypaBHEHHS,

pallnOHAJIbHBIC YPAaBHCHUS.

[IpennaraTe  BO3MOXHBIE  CIIOCOOBI  pELICHUS
TEKCTOBBIX 3ajau, 00CYKJaTh UX U pPelIaTh TEKCTOBbIE
3aJ]aul pa3HbIMU CIIOCOOAMHU.

3HAaKOMUTBHCS C

MaTEMAaTUKHU

HCTOpHEN pa3sBUTUA

https://educont.ru/-

KaTaJjor
1 poBOro
00pa3oBaTeabHOr0
KOHTCHTA.
https://resh.edu.ru
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YpaBHeHust u
HEepaBeHCT Ba.
Cucrembl

YpPaBHeHUil
(14 )

JluneitHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U €ro
rpaduk. Cucrema IByX JTUHEHHBIX YPAaBHCHHUH C IBYMS
IIEPEMEHHBIMU U €€ pELICHHE.

Pemenne cuctem IByX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpo# crenenu. I paduueckas
UHTEpIIPETallUs  CHCTEMBbl  YpaBHEHHH C  JIByMs
MEePEMEHHBIMH. Pemenue TEKCTOBBIX 3a1au
anredpanvecKuM crocooom

OcBauBaTh U NPUMEHATH NMPUEMBI PEIICHUS] CUCTEMBI
JBYX JIMHEHHBIX YpPaBHEHUH C JBYMS NEPEMEHHBIMH
U CHCTEMBl [JBYX YpaBHEHUH, B KOTOPBIX OJHO
YpaBHEHHE HE SBIISCTCS JTMHEHHBIM.

(byHKIMOHANBHO-TpapHUECKIE
OpPEACTaBICHUS U PEHICHUS M HMCCICAOBaHUS

YpaBHEHUU U CUCTEM.

Hcnonn3oBaTh

AHaJII/I3I/IpOBaTB TCKCTBI 3aaad, peuarb nx
aJ'IFe6paI/I‘leCKI/IM CIIoco0oM: MEPEXOaAUTh oT
CIIOBECHOM (I)OpMy.]'II/IPOBKI/I YCJIOBHUA  3aJa4u K
anre6pa1/1qe(31<0171 MOJCIHN HYTéM COCTaBJICHHA

CHCTEMBI YpaBHEHHI; peliaTh COCTaBICHHYIO CUCTEMY
YpaBHEHU; MHTEPIPETUPOBATh PE3yNbTaT.
3HAKOMUTBHCS C UCTOpUEH

pa3sBUTHS MaTEMaTUKH

https://educont.ru/-

KaTajor 1udpoBoro
00pa30BaTeLHOTO
KOHTCHTA.
https://resh.edu.ru
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YpaBHeHust u
HepaBeHCT Ba.
Hepasencr

Ba (16 1)

YuciioBble HepaBeHCTBA M MX CBOMCTBa. JIMHEiHBIE

HEPaBEHCTBA C OJIHOM IIEPEMEHHOM U UX PEILLICHHUE.

CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHON

u ux peuieHue. KBaapaTHble HepaBeHCTBA U HX

peuieHue.

['paduueckas nHTEpHpETAM HEPABEHCTB M CHCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU

Uurarh, 3anuchiBaTh, MOHUMATh, WHTEPIPETUPOBATH
HEpPABEHCTBA; HCITIOJIb30BaTh CHMBOJIMKY n
TEPMHHOJIOTHIO. BremonaaTs npeoOpa3oBaHus
HEPaBEHCTB,  MCIOJB30BAThAJIA  IPEoOpa3OBaHUS
CBOWMCTBAa YHCIIOBBIX HEpaBeHCTB. Pacno3HaBathb
JIMHEMHBIE W KBaJpaTHbIE HEpaBeHCTBa. Pemarhb
JIMHEMHBIE  HEPABEHCTBA,  CUCTEMbl  JIMHEHHBIX
HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, M pEIIaTh HMX; 00CYXKJIaTh
noJlydeHHble  pemieHus.  M3o0paxkars  pelieHue
HEpPaBEHCTBA U

CHCTEMbl  HEPABEHCTB  Ha YUCJIOBOM MPSIMOiA,
3allMChIBATh PEIICHUE C  [OMOLIBKD  CHUMBOJIOB.
Pemate  kBaJpaTHbIE  HEPABEHCTBA,  MCIOJb3Ys
rpaduveckue MPEJICTABIICHUS. OcBauBath u
MPUMEHSTh HEPABEHCTBA IPU PEIICHUU Pa3IAYHbIX
3a/1a4, B TOM YHCJI€ TPAKTUKO-OPUEHTUPOBAHHBIX

https://educont.ru/-

KaTajor 1udpoBoro
00pa30BaTeLHOTO
KOHTCHTA.
https://resh.edu.ru
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DOyHKIUN
(16 u)

KBaaparnunas byHKIIHS, ec rpaduk

Y CBOMCTBA.
[Tapabona,koOpIMHATEl  BEPIIUHBI MapaldoIbL,
CUMMETPUU N1apadOoJIbL.
CreneHHble (YHKIUH C HATYPAIbHBIMH
nokazareqsiMu 2 W 3,uX Tpapukud u
cBoiicta. I'paduku Gpynkuuii: y = KX,
y=kx+b,y= kix, y=ax’,y=ax’, y=
X, y=1xl

OCh

Pacnio3naBaTh BUAbI U3y4aeMbIX (YHKIUI;
WILTIOCTPUPOBATH CXEMaTHUYECKH, OOBSICHSITD
pacroyio’xeHue Ha

KOOPJMHATHOM IJIOCKOCTU TpauKoB PYHKIMHA BUJIA:
y=kx,y = kx + b, y =kix, y=ax’, y=ax’,y =
VX, ¥y = | x | B 3aBUCUMOCTH OT 3HaueHuii
K02 (HUIIMEHTOB; OMUCHIBATH UX CBOMCTBA.
Pacno3znaBath  KkBaapaTHuHyl0  QYHKIUIO IO
dopmyne. IlpuBoauTh mHpUMEpPHI KBaAPATUUHBIX
3aBUCUMOCTEN  H3PEaJbHOM  JKU3HHU, busnkw,
reoMeTpud. BBIABIATH W 0000IIaTh OCOOCHHOCTH
rpaduka KBaapaTUYHON GyHKIMH y = ax2 + bx + c.
Ctpouth u wu300pakaThb CXeMaTU4YeCKH Tpaduku
KBaJPaTUYHBIX (QYHKIUH, 3aJaHHBIX (OpPMYyIaMu
Bujay =ax2, y=ax2+q,y=a(x +p)2, y = ax2 + bx
+ C.

AHaIM3UPOBATh U MPHUMEHSITh CBOWCTBA M3yYCHHBIX
GyHKUMH A7 UX T[OCTPOEHHs, B TOM YHCIE C
MOMOIIBIO IIU(PPOBBIX PECYPCOB

https://educont.ru/-

KaTajor 1udpoBoro
00pa30BaTeLHOTO
KOHTCHTA.
https://resh.edu.ru
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YucyioBble
nocjaeaoBar

eJl HOCTH
(15 49)

[TonsiTue YHUCJIOBOMU MOCJEN0BATENBHOCTU. 3a/1aHNE
MOCIIEI0BATEILHOCTH PEKYPPEHTHOM (popMyson u
dbopMyIoit N-To YiieHa.

ApudmeTndeckass W TEOMETpHYECKas IPOTPECCHH.
DopMyIisl N-T0 YIeHa

apuMETUYECKOH ¢ TEeOMETPHYECKOW MPOTPECCHH,
CyMMBI TMEpBbIX N ujeHoB. M3o00pakeHue wieHOB
apu(METHUECKOW U TeOMETPUYECKOH Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IJIOCKOCTU. JIMHEWHBIA U
AKCINOHEHUIHAIBHBIN POCT

OcBauBaTh 1 TPUMEHSATH HHICKCHBIC
0003Ha4YEeHMsI, CTPOUTD PEUEBBIE

BBICKA3bIBaHUA C UCIIOJIB30BAHUEM TCPMHUHOJIOTMHA,
CBSI3aHHOU C MOHSTHEM I1OCIIEA0BATEILHOCTH.

AHanu3upoBarthb bopmymiy N-ro  4jeHa
M0CJIEI0BATEIbHOCTH WIA  PEKYpPpPEHTHYIO
bopmymiy u BBIYUCIISITH YICHBI

[I0CJIEZI0BATEIbHOCTEN, 3aJaHHBIX  ATUMHU

dbopmynamu. YcTaHaBIUBaTh 3aKOHOMEPHOCTD B

MOCTPOCHUU TIOCJEI0BATEIILHOCTH, €CITH BBHITUCAHBI

NepBbIe HECKONIBKO e¢ ulieHOB. Pacrno3naBarth
apu(pMETUYECKYIO U TEOMETPUUYECKYIO
IpPOrpeccuu  Mpu

https://educont.ru/-

KaTajor 1udpoBoro
00pa30BaTeLHOTO
KOHTCHTA.
https://resh.edu.ru
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pa3HBIXCIIOCO0AX 3aJaHHUS.

Pemiate 3a1aun ¢ Mcnoabp30BaHuEM (GOPMYIT N-TO
yjieHa apu(MeTHIecKoit Y F€OMETPUYECKON

IIPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4€HbI OCIEI0BATEIILHOCTH TOUKAMU Ha

KOOpPJAMHATHOM INIOCKOCTH.

PaccmarpuBarh npuMepbl MPOLECCOB U SBICHUN U3

peaNbHOM JKM3HU, WUIIOCTPUPYIOIIME W3MEHEHHE B

apu(METUYECKOM TPOrpecCur, B TE€OMETPUUECKOM

IIPOrPECCHH; n300paxkaThb COOTBETCTBYIOILIHE

3aBUCUMOCTH IpahuueCcKH.

Pemate  3agmaum,  CBA3aHHBIE C  YUCJIOBBIMHU

IIOCJIEAOBATENbHOCTAMU, B TOM YHCIE 3ajadd U3

peasbHOM JKM3HM C MCIIOJIb30BAaHHMEM LU(PPOBBIX

TEXHOJIOTUH (AJIEKTPOHHBIX TaONUI], TpadUIecKOro

KaJIbKYJIATOPA U T.I1.).

Pemate 3a1aum Ha CIIOXkKHBIE NIPOLEHTHI, B TOM YHCIIE

3aJjaud M3 peabHOW MPaKTUKU (C HMCIOJIb30BaHHEM

KaJIbKYJISTOPA).

3HAKOMUTHCA C UICTOPUEN PA3BUTHS MATEMaTUKU




IToBTOpEHMUE,
00001IEeHME,
cHuCcTeMaTH3all
WSl SHAHWIL®
(18 u)

Uuncna ¥ BEIYUCICHUS (SaHI/ICB, CpaBHCHHEC, ,Z[CﬁCTBPIH C

I[GﬁCTBHTGJILHBIMPI qucjiaMu, qucJoBas npsamasi,

MPOIEHTBI, OTHOIICHUS, MPOIMOPILHUHU; OKPYIJICHHE,
npuOJIKEeHNe, OLICHKA; pelIeHHe TEeKCTOBBIX 3aJad
apupMETHYECKUM CTIOCOOOM)

AnreOpanueckue (mpeobpa3zoBanme
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIC 3HAUCHHS )
DyHKIUU (mocTpoeHue, CBOMCTBA

U3y4EHHBIX (P YHKITHIA; rpapuuecKoe pereHue

BBIPAKCHUS

YpaBHEHUHN U UX CUCTEM)

OHepI/IpOBaTB INOHATHUAMMU: MHOKCCTBO,
IIOAMHOXXCECTBO, Oorcpanuun Haj MHOXECTBaAMU,
HCIIOJIB30BaTh

Fpa(bﬂqecxoe npeaAcCTaBJICHHUC MHOXXCCTB JUIA

OIMCaHUsl PEAIBHBIX IIPOLIECCOB W SABJICHHM, IIPU
peLIeHUH 3a7a4 U3 APYTUX YIeOHBIX IPEIMETOB.
AKTyanu3upoBaTh TEPMUHOJIOTUIO U OCHOBHBIE

HeﬁCTBHﬂ, CBS3aHHBIC C YyrcCJIaMHU: HaTypajJbHOC
4YHnCJI0, MMPOCTOC U COCTAaBHOC YHCiia, JCJIMMOCTb
HATYpaJIbHbIX YUCCII, MIPU3HAKHU ACIUMOCTH, LICIIOC
qucJI0, MOAYJIb YHCIIA, OOBIKHOBEHHAS U ACCATUYHAas
Apoow,

CTaHJapTHBIN BUJL

https://educont.ru/-

Karajior nudpoBoro
06p330BaTeJ'IBHOFO
KOHTCHTA.
https://resh.edu.ru

yucia, apuMeTnyecKuil KBapaTHbII KOpEHb

Brinonuars JICUCTBHS, CpaBHHBAThb U

yrnopsAao4uBaTb 4YUCIaA, MPCACTABIATL 4YHCIIA HaA

KOODAMHATHOW  MPAMOW,  OKPYIVIITh YHUCIIa,

BBITIOJIHATE  MPUKUAKY HW  OLCHKY  peE3yJibTaTra

BBIYNCJICHUM. Pemrate TCKCTOBBIC 3aJa4yu

apudMeTnyecKuM criocobom. Permars npakruueckue
3a/1a4d, COJEpKalllMe MPOLEHTHI, JIOJH, YacTH,
BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BPEMS —
paccTosiHue, IeHa — KOJIMYECTBO— CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOIUTEILHOCTD
TpyAa.

Pa?,61/1paTL PpCaJIbHBIC JKHN3HCHHBIC CUTyaluu,

dbopmynupoBaTh HMX Ha S3bIKE  MaTEMaTHUKH,
HAaXOJUTh pPELICHUE, IPUMEHSS MaTEMaTUYECKUI

amnmapar,
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HMHTEPIPETUPOBATH PE3YJIbTAT
OHepI/IpOBaTB IIOHATUAMMU: CTCIICHDb C I CJIbIM
nokasareneMm,  apuMETHYECKHUit KBaJIpaTHBIN
KOpeHb, MHOTOYICH, anreOpamdeckas  JpoOb,

TOXECTBO.
BBIMOTHATE  OCHOBHBIE — JIGHCTBUS:  BBINOJHATH
pacueTsl 1o ¢dopmynam, mpeoOpa3oBLIBATH
1enble, IpoOHO- paroHaIbHbIC
BBIPOKCHUSI U BBIPAKCHUS C KOPHSIMH,

peaiu30BbIBaTh  PA3JIOKEHHWE  MHOTOWIEHAa  Ha
MHOXUTEJH, B TOM  YHUCJE C UCIOJIb30BaHUEM
(dhopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMbI
pPa3HOCTH;  HAXOAUTh  JOMYCTHUMbIC  3HAUCHUS
MIePEeMEHHBIX JUTSE JIpOOHOpAIMOHATBHBIX
BBIPAYKEHUI, KOPHEH.

MogenupoBaTh ¢ MNOMOIIBIO (HOPMYT peabHbIE
MPOLIECCHI U SIBJICHUS




OnepupoBarh  HOHATUSAMH:  (QYHKIHS, Tpauk
dbyHKIHH, HYIIN byHKIHH, MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,  NMPOMEXYTKH  BO3pPACTaHHUA,
yObIBaHUs, HAaMOOJIbIIIEE M HAaWMEHbIIEE 3HAYCHUS
byHKIIIM.
AHanu3upoBaTh, CpaBHHBaTh, OOCYX/JaTh CBOWCTBA
(GyHKIMH, CTPOUTH UX IPpadUKH.
OnepupoBarh MOHITUSMHU: npsiMast
MPONIOPIIMOHATILHOCTb, oOpatHast
MPONOPIIMOHATILHOCTD, JTMHEHHAS

byHKIMs, KBagpaTudHas GyHKIUs, mapadoda,
rurepboia. Mcnonb30BatTh rpaduKu s
OTIpeJIeJICHUS] CBOMCTB, POIIECCOB U 3aBUCUMOCTEHH,
JUTSL pEIICHUs 3a1a4 U3 IPYTUX YUEeOHBIX IPEIMETOB
Y pEaIbHOM KU3HH, MOJICITMPOBATH C MTOMOIIIBIO
rpaduKOB peabHbIE MPOLECCH U SBICHHUS.
Breipakate  QopMmynaMu  3aBUCHMOCTH MEXIY
BEIMYMHAMU




TEMATUYECKOE IIVTIAHUPOBAHUE YYEBHOI'O KYPCA TEOMETPUSA

kJjaacc ( 2 4 B HeJL., Bcero 68 u)

Ha3Banmue OcHoBHbBIE BU/IbI 1eATEJILHOCTH 00y4ar0uXCs DJIEKTPOHHbBIE
pazaena (tembl) OCHOBHOE cogep:kaHue (uudposbie
Kypca (4ucj10 o0pa3oBaTte/ibHbIE
4acoB) pecypcsi)
IIpocTreiimme [pocreiime  reomerpuyeckue 00BEKTHI: = DOPMYIMPOBaTH OCHOBHBIC MOHATHS W OINpeseiacHus. | https://educont.ru/-
reOMeTpMYeCKHU € | TOUKH, MpsIMBIE, Iy4u u yribl, | Pacno3naBare M3ydeHHBIE reoMeTpuueckue Qurypsi, | KaTajlor 1 poBOro
¢urypsi | MHOTOYTONIBHHK, JOMaHas. CMEXHbIE M | ONPEACISATh MX B3AHMHOE PACIONOKEHNUE, BHIIONHAT, | OOPA30BATEIBbHOTO
nx BEPTHKaJIbHbIE YIIIBL. Pa6ora C | 4epTéx 10 ycIoBHIO 3anaun. [IpoBoauts npocteiimme | KOHTCHTA.
CBOMCTBA. IPOCTEALINMH YEPTEKAMH. IIOCTPOEHUS C IIOMOLIBIO LIUPKYJISL U JIMHEUKMU. hitps://resh.edu.ru
H3mepenue W3mepeHne NUHEHWHBIX U YITIOBBIX BEIWYMH, | M3MepATh  JMHEHHBIE W YIVIOBBIE  BEJIUYMHBI
reoMeTpu4YeCcKHu BBIYKCIICHUC OTPE3KOB U yIJOB. [lepuMETp ¥ | reoMeTpuuecknx W TPAKTHYECKHX  OOBEKTOB.

X BequunH (14
1)

[UIOIAb duryp,
MPSIMOYTOJIHUKOB

COCTaBJICHHBIX

nu3

OnpenensTh «Ha ria3» pa3Mepbl peaJbHbIX 00BEKTOB,
MIPOBOJIUTH TPYOYIO OLIEHKY UX Pa3MEpOB.

Pemate 3amaunm Ha BBIUKUCIEHUE JUIMH OTPE3KOB H
BCJIMYHUH  YIJIOB. Pemarsn 3aJadyu Ha B3aHMMHOC
pacnionoxeHue reomerpudeckux ¢uryp. I[IpoBoauts
KIIACCU(UKALIMIO YTIIOB, BBIYUCIATH JIMHEHHBIE U
YIJIOBEIC BCINYHNHEI, IIpOBOAUTH H€O6XOI[I/IMI>I€
JIOKa3aTelIbHbIE PACCyKICHUS.

3HAKOMUTHCS C HCTOpHeﬁ Pa3BUTHA TCOMETPUN
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Ha3Banue
pasnena
(TemMbl) Kypca
(4ucy10 4acom)

OcHOBHOe coJiepKaHue

OcHOBHBIE BUIbI 1€ATEJILHOCTH 00y4al0IIUXCS

DJIeKTPOHHbIE
(uudposbie
o0pa3oBaTte/ibHbIE

pecypchl)

TpeyrojibHuK
u (22 4)

Ilousatne o PaBHBIX TPCYIOJIbHUKAX U
IEPBUYHBIC

(KOoHTpY’HTHBIX) ¢urypax. Tpu mnpu3Haka

IPEICTaBICHU O  PABHBIX
paBEHCTBA TPEYTOJbHUKOB.

IIpu3naku paBeHcTBA
IIpssMOyTONBHBIX TPEYrOJIbHUKOB.
CBOliCTBO MeIMaHBbI IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

PaBHOOEIpeHHbBIE 1 PABHOCTOPOHHUE

TPEYTrOJIbHUKH. [lpusHaku  u
CBOIICTBA paBHOOEIPEHHOTO
TPEYroJIbHUKA.

[Ipocreliline HepaBeHCTBA B FT€OMETPHUH.
HepaBeHcTBO TpeyroyibHUKA.

HepaBeHnctBo n0MaHOM.

IIpsAMOYTOJIBHBIA TPEYrOJBHUK CYIJIOM B
30°. TlepBble MOHATUA O JOKAa3aTEIbCTBAX B
reoOMeTpUHn

Pacrio3naBathb napbl paBHBIX PEYTOJILHUKOB Ha

FOTOBBIX YEPTEXax (C yKazaHHWEM MPU3HAKOB).
BrIBOIUTE ClIeICTBHS (paBeHCTB

COOTBETCTBYIOIIIMX  JJIEMEHTOB) W3

PaBEHCTB TPEYTOJILHUKOB.

DopMyIIHpOBaThH OIIpEeACIICHUS:
OCTPOYTOJIBHOI0, TYIIOYT'OJIBHOTO,
OPSMOYTOJIbHOTO,  paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYrOJbHUKOB;
OUCCEKTPHUCHI, BBICOTBI, MeINaHbI

TPEYroJIbHUKA; CEPEAMHHOrO NePIEHIUKYIIpa
OTpe3Ka; MepuMeTpa TPEyroJbHUKA.
dopmynupoBaTh CBOMCTBa U HpU3HAKU
paBHOOEAPEHHOTO TPEYTOJbHUKA.

CTpouTh 4YepTeXH, pelath 3aJadyd C MOMOIIbIO
HaXO0XJICHUS PABHBIX TPEYTOJIbHUKOB.

[TpuMeHSATh TIPU3HAKH PABEHCTBA NPSIMOYTOJBHBIX
TPEYroJbHUKOB B 3ajJadax. Hcnonp3oBath
UQPPOBBIE PECYpPCHl U HCCIEOBAHUS CBOWCTB
n3y4aeMbIX puryp.

3HAKOMUTHCS C
reOMETPUU

HCTOpHeﬁ pa3sBUTHA

https://educont.ru/- katanor
udpoBoro
00pa30oBaTeLHOTO
KOHTEHTA.
https://resh.edu.ru
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IHapanneabHbie
npsMsele, CcyMmma
yIJIOB
TPEyroJbHHKA
(14 )

[TapannenbHble MpsIMbIE, ux
CBOICTBA, ITaTeiit MOCTYJIAT
EBknupa.Hakpect  nexanue,

COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIJIbI
(oGpa3oBaHHbIE npu

[IEPECEUCHUH NapAJUIEIIbHBIX IPSIMBIX

CeKylIen).

IIpu3Hak mnapauieIbHOCTH NPSMBIX 4epes

PaBEHCTBO PACCTOSSHUM OT TOYEK OJHOM

npsiMoi 10 BTopoi mpsimoil. Cymma yrios

TPEYroJIbHUKA U MHOTOYTOJIbHUKA.

Bueunue yribl TpeyrojibHUKa

CDOpMy.HI/IpOBaTB MOHATUC TMAapAJUICIIbHBIX IIPSAMBIX,

HaXxOJUTh  MPAKTUYECKUE  MPUMEPHL. N3yuath
CBOWCTBAa YTJIOB, OOpa30BaHHBIX MpPU MEPECCUCHUH
MapajuieIbHbIX MPSMBIX CEKYIIEH.

[IpoBoauTh JOKA3aTENbCTBA MAPAICIBHOCTH JIBYX
MPSIMBIX C TOMOINBIO YIJIOB, OOpa30BaHHBIX NIPH
MEePECECYCHUH ATUX MPSMBIX TPETHEH MPSIMOA.
Bobluucisate cymMmy yrioB TpEeyrojbHUKAa U MHOTO-
yroiabHuka. Haxoauts uncnoBeie u

OyKBEHHbIE  3HAUYCHUS YTJIOB B
F€OMETPUUYECKHX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM
0 CyMMe€ YTJIOB TPEYroJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCS C

Tr€OMETPUH

UCTOpUEH pa3BUTHUA

https://educont.ru/-

KaTajor 1udpoBoro
00pa30BaTeILHOTO
KOHTCHTA.
https://resh.edu.ru

OKpyXKHOCTH U
KPYT.
I'eomerpuueck

U eNoCTPOEeHHsI
(14 )

OKPY)KHOCTI) , XOpAbl W OJUAMETPBI, HX

corcTBa. KacarenmpHass K  OKPYXXHOCTH.
OxpyxHOCTb, BucaHHas B yroi. [lonsTtue o
I'MT, npumeHeHneB 3a1a4ax.

buccekTpuca n cepeTMHHBIN NEPIIEHIUKYJIIAP
KaK  IeOMETpUYECKHE

MECTa TOYCK.

OKpyXHOCTb, ONMCaHHas OKOJIO
TpEeyrojibHUKa. BrmcaHHas B TpeyroibHHUK
OKPYKHOCTb.

HpOCTCfIH.IPIC 3ala4uv Ha TOCTPOCHUC

DopMyJIUPOBATH ONPEACIICHUS: OKPYKHOCTH, XOP/IbI,
JaMeTpa M KacaTelIbHOW K OKpYKHOCTH. M3ydaTh ux
CBOICTBA, MIPU3HAKH, CTPOUTH YEPTEKMU.
WccnenoBath, B TOM YHCIIE HCHOJB3YS LUGPOBHIE
pECYpChl: OKPYKHOCTb, BIMCAHHYIO B YIOJI;, LIEHTP
OKpPY>KHOCTH, BIIMCAHHOM B YIrOJI; PaBEHCTBO
OTpPE3KOB KacaTeJIbHbIX.

Ucnonb3oBare Meron I'MT misg  nmokaszarenscTBa
TeopeM 0 nepeceyeHNMONCCEKTPUC YIJIOB
TPEYTOJbHUKA U CEPEAUHHBIX IEPIECHIUKYISIPOB K
CTOPOHaM  TpeyrojbHuka ¢ nomompbo ['MT.
OBiageBaTh MHOHATUSIMH BIOHCAHHON W OIMCAHHOU
OKPY>KHOCTEH TPEYTOJbHHKA, HAXOAUTh LIEHTPBIITUX
OKpyXHOCTeH. PemaTe OCHOBHBIE 3aJaud  Ha

IMOCTPOCHHUC: yTJIa, PaBHOI'O JaHHOMY, CEPEINHHOTO

https://educont.ru/-

Karajior nudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA.
https://resh.edu.ru
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OTpe3Ka;  IpsIMOH,
TOYKY "

MEpHeHIuKyIsgpa  JaHHOTO
MPOXOISAIIEH yepe3JaHHYI0
MEePIEHIUKYISIPHOW JTAaHHON TPSMOM; OMCCEKTPHUCHI
JAHHOTO  YIJIa;TPEeYroJbHUKOBIIO Pa3IUYHBIM
JJIEMEHTaM.

3HaKOMMTbHCSI C ICTOPUEN pa3BUTHUSI TEOMETPUN

IToBTOpEHUE, [ToBTOpEHNE ¥ OCHOBHBIX  0000IIeHne 1 | Pemrath 3a1a4n Ha HIOBTOpEHHE, https://educont.ru/-

00001meHne 3HAHU I IIOHATHH Kypca 7 METOAOB | MTIIOCTPUPYIOLIME CBS3U MCXKAY Pa3JIMYHbIMHU KaTaJor uudpoBoro

(49) KJacca JacTsIMU Kypca 00pa3oBaTEeILHOIO
KOHTEHTA.
https://resh.edu.ru

8 kiaace ( 2 4 B Hell., Beero 68 )
Ha3Banme OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKIIUXCH | DJIEKTPOHHbIE
pa3nena (tembl) | OCHOBHOe cofepkaHue (undgposbie

Kypca
(umcy10 Yacon)

o0pa3oBaTe/ibHBI €
pecypcbl)

18
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Yerpipexyro
bHHUKH (12 4)

[Tapannenorpamm, €ro npuU3HaKud M CBOMCTBA.
YacTtHble cnydyan

napauieIorpaMMoB

(IpsAMOYroJIbHUK, pOMO,  KBaapar), HUX
MpU3HAKHU u CBOICTBA. Tpanenusi.

PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPANELUU.
Y nBoenue Menuansl. LlenTpanpHas
CUMMETpUs

N3006paxarsb 5 HaxXOIUThb Ha Jeprexax
YETBIPEXYTOJbHUKH Pa3HBIX BUIOB U UX JIEMEHTHI.
®opMyIIMpOBaThH OIIpeAeIICHUS:
napaJuienorpaMma, IpsiMoyrojibHUKa, poMoa,
KBaJpara, Tpaneuuy,
PaBHOOOKOH Tpanenuu, NpsMOyIroJIbHOM
Tparncuuu. I[OKaZSLIBaTL " UCIIOJIB30BATh ITPU
peLIeHUH 3a1a4 IPU3HAKU U CBOMCTBA:

napajiesIorpaMMa, psiMoyrojabHHKa, pomb0a,

KBaJpara, Tparneiuu, paBHOOOKON Tpamnemum,

IIPSAIMOYTOJIBHOW Tpamenuy.

[IpuMensATh  METOI yIBOEHUSA MEJIHaHBI
TPEYTrOJbHUKA.
Hcnoap3oBaTh U poBbIE pecypceel JUIST

MCCIICIOBAHHSI CBOWCTB H3y4aeMbIX (HUTYD.

https://educont.ru/-

KaTajor 1udpoBoro
00pa30oBaTeILHOTO
KOHTCHTA.
https://resh.edu.ru

3HAKOMUTHCS C
TEOMETPUH

HCTOpUEN pa3sBUTUA
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Teopema
dajeca
TeopemMa
NPoNoOpPUMOHA
JBbHBIX
oTpe3Kax,
MoJA00HbIE

TPEYroJbHUK
u (15 4)

Teopema Qaineca u TeopeMa
O MPONOPLIMOHAIBHBIX OTPE3KAX.
Cpennsist TuHUs

Tpaneuus, e¢ cpenHss TUHUS.

TPEYroJIbHHKA.

[IponopunoHaibHbIE
YEeTBEPTOrO MPOMOPLHUOHATIEHOTO

OTPE3KH,
IIOCTPOCHHE
orpe3ka. CBOICTBa IEHTpa Macc B
TPEYTOJIbHUKE.
[lonobuble  TpeyronbHUkU. Tpu mnpu3zHaKa
110/100Ms1 TPEYrOJIbHUKOB.

HpaKTI/I‘leCKOC IIPUMCHCHUC

HpOBOI[I/ITb MMOCTPOCHUA C IMOMOLIBIO MLUPKYJIA H
JUHEHKN ¢ Hcnosnb3oBaHue TeopeMmbl Paneca u
TEOPEMBI O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
4EeTBEPTHIN MIPONOPLUOHAIbHBIN OTPE30K.
IIpoBOoaMTH [10KA3aTEIBCTBO TOIO, YTO MEIUAHBI
TPEYroJIbHUKA IIEPECEKAOTC B OJHOW TOYKEe, M
HaXOOUTb CBSI3b C LEHTPOM MAacC, HaXOIUThb
OTHOLICHHUEC, B KOTOPOM MCIAUAHBI ACIIATCA TOYKOMH
ux [IepeceyeHUsl. Haxonuts oJ00HbBIE
TPEYrOJIbHUKN Ha TOTOBBIX YEPTEKAX C YKA3aHUEM
COOTBETCTBYIOIIMX MPU3HAKOB T0/100Ms. Pemarh

3aJa4u Ha HOI[O6HBI€ TPCYTrOJIbHUKH

C IIOMOIIBIO CaMOCTOATCIbHOI'O IMOCTPOCHUA
qepTexceﬁ n HaxXO0XJICHUA HO,Z[O6HBIX
TPCYIrOJIbHUKOB. HpOBO,Z[I/ITB JOKa3aTcCjabCTBa C

HCITIOJIb30OBAHHUEM IIPU3HAKOB HO,Z[06I/I${.

Jloka3slBaTh TpU  IpU3HAKA noo0us
TPEYTOJIbHUKOB.

IIpuMeHATH MOydYEHHBIE 3HAHUS TPH PELICHUN
F€OMETPUYECKUX U IIPAKTUYECKUX 3a/1a4.
3HAKOMMTHCS C UCTOpUEH pa3BUTHUA

reoMeTpUn

https://educont.ru/-
KaTajor 1udpoBoro
00pa30oBaTeILHOTO
KOHTCHTA.
https://resh.edu.ru
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Iiiomane.
Haxo:xnenue
mJIomaaen

TPEyroJbHUK
OB "
MHOTOYT0JIbH bIX
¢uryp. Ilnomaan
noa00HbIX Guryp
(14 )

[TonsiTre 06 00MIEH TeOopHUH TIOIAIH.
Dopmymbl IS IJIOIA I TPEYTOJIbHUKA,
napajuiesorpamma.

OTHOLIEHWE  TUIONIAEH TPEYroJbHUKOB C
00IMM OCHOBAaHHEM WM 00IIel BHICOTOM.
Brruucnenue rmomaneld CIIOXHBIX (GUTYD
yepe3 pa30ueHne Ha YacTH U JOCTPOEHHE.
[Tnomann ¢uryp Ha kneTuaToit Oymare.
[Tnomanu nopobusIX (uryp. Beruncnenue
miomanaed.  3agaum ¢ MPAKTUYECKUM
cojepxanueM. Pemenue 3a1a4 ¢ MOMOIIBIO

METO/1a BCIIOMOTaTeJIbHOM IIJIOIIa 1

OBnaneBarh NEPBUYHBIMU

NpeACTaBICHUsAMU 00 OOImeld Teopur IUIOMIAIH
(Mepbl),
BBISICHSTB VX HATJISITHBIN CMBICIL.

¢dbopMynHpoBaTh  CBOMCTBAa  IUIOILIAJH,
BeiBomuTh (hopMyITBI TUTOIATH

napajuienorpaMma, TPEYrojbHHMKA, Tpalelud U3
(bopMyIIBI IIJIOIAIU IPSMOYTOJIBHUKA (KBaIpaTa).
hopmyIsl
YeTHIPEXYTOJIbHHUKA Yepe3 AUATOHAIH U YTOJ MEXITy

BeiBoauts IUIOINAAN  BBIIYKJIOTO
HuMmH. HaxomuTh momamu ¢uryp, n300pakEHHBIX
Ha KJeT4aTtoil Oymare, UCIOJIb30BaTh pa3OMeHHEe Ha

YaCTH U JIOCTPOCHUE.

Pazoupate  mpumepsl UCTIOJIb30BaHUS
BCIIOMOTATEIILHOW  ILIOIAIU JUIS  peICHHS
TCOMETPHUYCCKUX 3a/1a4.

Haxonutp TJIOILATN MOMOOHBIX  UTYp.

BeIuucnaThiomany pasindyHbIX MHOTOYTOJIBHBIX
¢uryp. Pemars 3a1aun Ha 1UI0IIa1b C IPAKTUYECKUM
CoJiepKaHUEM

https://educont.ru/-
KaTajor 1udpoBoro
00pa30BaTeILHOTO
KOHTCHTA.
https://resh.edu.ru

Teopema
ITudaropa n
HaYajIa

TPUTOHOMETP
uu (10 v)

Teopema Iludaropa, e¢ noka3aTenbCTBO U
npumeHenne. O0partnas Teopema [udaropa.
Omnpenenenne TPUTOHOMETPUIECCKUAX (PYHKITHI
OCTpOTo yria,
TPUTOHOMETPHUYECKUE COOTHOIICHHUS B
MPSIMOYTOJTBHOM TpeyroibHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE TOMKIECTBO.
CooTHoueHns MEXy CTOPOHAMH

B MIPSIMOYTOJIBHBIX TPEYTOTbHUKAX
¢ yriamu B 45° u 45°; 30° u 60°

Joxka3biBaTh Teopemy Ilucdaropa, ucnonb3oBaTh €€ B

MPAKTUYECKUX  BBIYMCIEHUSX.  DopMynHpoBaTh
OIpeeNeHus TPUTOHOMETPUUECKUX byHKIMI
OCTpOro  yrila, NpOBEpPSATh HUX KOPPEKTHOCTH.

BBIBOAWTE TPUTOHOMETPUYECKHE COOTHOIICHUS B
PSMOYTOJIBHOM TPEYTOJIbHUKE.

UccnenoBats COOTHOIICHUST MEXKTY

CTOPOHAMH B MPSIMOYTOJIBHBIX

TpeyrojbHHUKax ¢ yriamu B 45° n 45°; 30° u 60°.
Hcnonp3oBath GOpMyIibl IPUBEACHUS U

https://educont.ru/-
Karajior uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA.
https://resh.edu.r u
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OCHOBHOEC TPHUI'OHOMETPHUYECKOE TOXAECTBO JUIA
HAaXO0KJICHUs COOTHOLLICHUN MEXKIY

TPUTOHOMETPUYECKUMH (DYHKIIMSIMU PA3TUIHBIX

OCTPBIX YIJIOB.

IIpuMEHATH MOJIyYEHHBIE 3HAHWUS U YMEHUS [IpU

PEILICHNN NPAKTUYECKUX 3a7a4. 3HAKOMUTBCS C

HUCTOPUEN pa3BUTHUS T€OMETPUU

Yrasl B
OKPYKHOCTH
BrnucanHble u
ONMHUCAHHDbIE
4eThbIPexyroJi bH
HKH.
KacareabHble K

Brnucannele ¥ UEHTpajgbHbIC YIJbI, Yrodl
MEXKy KacaTelIbHOW M XOPIOU. YTIIBI MEXIY
XOPJIaMU U CEKYILMMHU.

Brmcannueie u OITMCaHHbBIE
YETBIPEXYTOJIbHUKH, UX MMPU3HAKU U CBOMCTBA.
[IpuMeHeHHEe H3THX CBOWCTB NIPU PELICHUU

reoOMCTPHUYCCKUX 3a1a4.

dopmMynupoBaTh OCHOBHBIE oTpeieNIeHus,
CBSI3aHHBIE C yIJIaMH B Kpyre (BIHMCAaHHBIA yroi,
LEHTPaJIbHBIN yrom).

HaxoauTe BHMCaHHBIE YIIIbl, OIIMPAIOLIHECS Ha OIHY
YTy, BBIYUCIISITH YIIIBI C TOMOIIBIO TEOPEMBI O
BIMCAHHBIX YIJIaX, TEOPEMBI O BIHCAHHOM

YEThIPEXYTOJbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

https://educont.ru/-

Karajior nudpoBoro
00pazoBaTeNbHOTO
KOHTCHTA.
https://resh.edu.ru

OKPYKHOCTH. B3anMHOe pacnosiokeHue IByX OKpPYKHOCTEH. MccnemoBarh, B TOM YHCIIE C TTIOMOIIBIO ITU(DPOBBIX
Kacanmue Kacanue pPECYpCOB, BIIMCAHHBIC u ONUCaHHbIE
OKpYsHOCTEH OKPYKHOCTEH YETBIPEXYTOJIbHUKH, BBIBOJUTH UX CBOIMCTBA U
(139) MPU3HAKH.
Hcronp30BaTh 3TH CBOMCTBA W MpPHU3HAKU MpHU
peleHnH 3a1a4
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX TTOHSTHIA U Pemath 3a1aun Ha MOBTOpeHHE, WILTIOCTpupytomue | https://educont.ru/-
0000menue METOZIOB KypCOB CBSI3U MEKIY KaTajor u(poBoro

3HaHuii (4 v)

7 u 8 xiaccoB, 0000IIIeHNE 3HAHNHI

pa3INYHbIMU HaCTAMHU KypCa

00pa3zoBaTeNbLHOTO
KOHTCHTA.
https://resh.edu.ru

9 KJjacc ( 2 4 B Hejl., Bcero 68 4 )
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Ha3panmue
pasjiena
(TeMBI) Kypca
(4HCJ10 YaCOB)

OcHoBHoOe coiepxkaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4al0IIUXCS

DJIeKTPOHHbIE
(uudposbie
o0pa3oBaTe/ibH blie

pecypchl)

Tpuronomerpn | Onpenenenue TPUTOHOMETpUYECKUX | POPMYIHPOBATH onpeeneHus https://educont.ru/-
s, Teopems! | pynkuuit yrmoB or 0° mo 180°. KocuHyc u | TpuroHOMeTpuYecKHX QYHKIHI TYMBIX U MPAMBIX KaTajor uuppoBoro
KOCHHYCOB M | CHHYC IpsAMOro M Tymoro yria. Teopema | yrios. 00pa3oBaTeIbHOrO
CHHYCOB. kocurycoB. (OG0OLICHHAs) TeopeMa CHHYCOB | BBIBOJMTH TeOpeMy KOCHHYCOB M TEOpeMy cHHycop | KOHTCHTA.
Penienune (c pagrycoM OMMCaHHOM OKPYKHOCTH). (C pazrycOM OIMCAHHOI OKPYKHOCTH). https://resh.edu.ru
TPEeYroJbHUK HaxoxmeHue JUIMH CTOPOH W BEIMYUH YIIIOB | PemiaTh TPEyrolbHHUKH.
oB (16 1) TPEYTrOJILHUKOB. ®opmyna wiomaau | Pemars MIPAKTUYECKHE 3a/1a4H,

TPEyrojibHUKa Yepe3 JBE CTOPOHBI W YTOJl | CBOASAIIUECA K HAXOXKICHUIO PAa3JIMUYHBIX JJIEMEHTOB

MEX Ty HUMHU. TpeyrojbHUKa

dopmyna MIOLIAAN YETHIPEXYTrOIbHUKA Yepes3

€ro JIMaroHaJIu ® yroJl MEXIy HHMH

[TpakTHdeckoe  TpPUMEHEHHWE  JOKa3aHHBIX

TEOpeM.
ITpeoGpa3oBan [lousstue 0  TpPeoOpa3oBaHWK  TOIO0WS. OcBauBaTh MOHSTHE TIPeoOpa3oBanus moxo0wms. | https://educont.ru/-
e noxoousi. COOTBETCTBEHHBIE  JJIEMEHTHI  MOJOOHBIX | MccienoBaTh OTHOIIEHHE JIMHEHHBIX 3JIEMEHTOB Karajor nuppoBoro
Merpuyeckue ¢uryp. Teopema o mpou3BeNeHHUH OTPE3KOB | (PUTYp IpU MPeoOpa3oBaHUU MOJOOMS. 00pa3oBaTEILHOIO
COOTHOINEHHSI B | XOP, TEOpEMa O MPOMU3BENEHUH OTpe3koB | HaxoauTs mnpumepbl MmomoOust B OKkpykaromen | KOHTCHTA.
OKPY:KHOCTH CEeKYIIIUX, TEOpeMa O KBaJipaTe KacaTeIbHOM. JEHCTBUTENILHOCTH. BreiBoauThb METpUUYECKHE https://resh.edu.ru
(10 u) [IpumeneHue B  pelIeHUU COOTHOIIEHUSI MEXIY OTPE3KaMH XOpJ, CEKYIIUX U

TCOMCTPHUYCCKUX 3ada1

KacaTeNbHBIX C HCIOIH30BAHHEM BITMCAHHBIX YTIIOB
Y TIOJTOOHBIX TPEYTOJILHUKOB.

Pemare reoMmerpuyeckue 3amauyd W 3a7a4d U3
peaslbHON JKU3HU C UCIHOJIb30BAaHUEM TMOIAOOHBIX
TPEYTrOJIbHUKOB.
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BexTopnbi(12
1)

OnpeneneHnne  BEKTOPOB,

CIIO)KEHHE U Pa3HOCTb BEKTOPOB,yMHOKECHHE
BEKTOpa  Ha  yucino.  Dusnyeckui u
r€OMETPUYECKUI CMBICH BEKTOPOB.

PasnosxeHue BekTopa 1o 1sym

Hcrnonb30BaTh BEKTOPHI KaK HANpPAaBIICHHBIE OTPE3KH,
HCCJIEe/10BATh

reoMeTpuueckuil (mepemenieHue) u (pundecKuii
(cuiia) CMBICIBI  BEKTOPOB. 3HATh OIpPEACIICHUS
CYMMBI ¥ Pa3HOCTH BEKTOPOB,yMHOKECHHSI BEKTOPA

Ha

https://educont.ru/-

KaTajor 1udpoBoro

06paSOBaTeJ'IBHOFO

KOHTCHTA.
https://resh.edu.ru

HEKOJUIMHEAPHBIM BEKTOpaM.
KoopauHats! BekTopa.
CkansipHOe IPOM3BEACHUE BEKTOPOB, €ro

MPUMCHCHUC UL HAXOXACHUA TJIMH U YTJIOB.
3a1a4 C IOMOIIBIO
BeKTOpOB.HpI/IMCHeHHC BCKTOpPOB IJIsA

3aJa4 KHMHCMATHKH H

Pemenne

peUICHUA
MCXaHHUKH

YHCII0, UCCTEI0BATh TEOMETPUUECKUN U (PU3HUECKHI
CMBICJIBI ATUX ONIEPALUIA.
Pemars reomerpuueckue 3aadn ¢ UCIOJIB30BAHUEM

BEKTOPOB.

PacknanpiBath BEKTOP 1o JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

Hcnons3oBath CKaIIIPHOE IIPOU3BEACHUE

BCKTOPOB, BBIBOJUTL €I'0 OCHOBHBLIC CBOMCTBA.

Breraucnsars CyMMY, Pa3sHOCTb u CKaJIAIpHOC

IIPOM3BE/ICHNE  BEKTOPOB B KOOpJMHATax.
[TpuMeHsITh cKallipHOE POU3BEICHUE JITIS

HaXOXJCHUA JJIMH U YIJI0B
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JdexapToBbl
KOOPAMHATHI

Ha IJI0CKOCTH
(CR))

JlekapToBbl  KOOpPAMHATHI TOYEK HA
IJIOCKOCTH.
YpaBHeHHE  MPAMOI. Yranosou

KO3 PHULIMEHT, TAHTE€HC yIi1a HAKJIOHA,
HapajuleJbHbIE U NEPIEHINKYIISIPHBIC IPSIMBbIE.
YpaBHenue okpyxkHocTH. Haxoxnenue
KOOpJIMHAT TOYEK MEepPeceyeHUs] OKPY>KHOCTH U
npsiMoi. MeTosn KOOpAMHAT MPHU PEIIeHUU
FeOMETPUUECKUX 3aau.
Hcnonp3oBaHue  Merona
MPAKTUYECKHX 3a7auax

KOOpJuHaT

B

OcBauBaTh  IOHATHE MPSAMOYTOJIbHOM
CUCTEMBI KOOPAMHAT, I€KAPTOBBIX KOOPIAUHAT TOYKH.
BelBOIUTE  ypaBHEHHME  NPSAMOU u
OKPYKHOCTHU. BBIIEIIAT MOIMHBIA KBagpaT s
HAXO0XJICHUS LIEHTpa U pannyca
OKPYXKHOCTHU IO €€ YpaBHEHHUIO.
Pemarp 3a1aun Ha HAXOXKJEHUE TOUEK NEPECCUEHUS
OpSIMBIX M OKPYXKHOCTEH C IIOMOIIBIO METOoJa
KOOp/JMHAT.
Mcnonb30BaTe CBOICTBAa YIJIOBOrO KO3 QUIMEHTa
OpsIMOM TIPU PELIEHUM 3anad, U1 ONpeAciICHUs
PacIOJIOKEHUS IIPAMOM.
[TpyMeHsTh KOOPIMHATBI IIPYU PELLIECHNUN
r€OMETPUYECKUX M  IPaKTUYECKHX 3aj1ad, U
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH pealbHbIX
3a/1a4 («MEeTOJ KOOPIUHATY).
ITonp30BaTbed Ul TOCTPOEHUS M MCCIEAOBAaHUN
1M (POBBIMU PECYPCAMHU.

3HAKOMHUTHCS C
reOMETpUHn

HCTOpHeﬁ pa3BUTHUA

https://educont.ru/-

KaTajor 1udpoBoro

06p330BaTeJ'IBHOFO

KOHTCHTA.
https://resh.edu.ru
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IIpaBuibHbIE
MHOI0YI'0JIbH
UKH. Jumna
OKPY’KHOCTH H

IJI0IIAb KPyTa.

[IpaBuiibHBIE MHOTOYTOJBHUKH, BBIYHCICHUE
Yucno
Jinmna  nyru
Panuannas mepa yrna. [lnomans kpyra u ero
3JIEMEHTOB (cexTopa u CEerMCHTA).

ux 9JICMCHTOB. 1IN u JJINHA

OKPYKHOCTH. OKPYKHOCTH.

dopmynHpoBaTh ornpezeneHue MPABUIBHBIX

MHOT'OYTOJIbHUKOB, HAXOJIUTh UX JJIEMEHTBHI.
[Tons30BaThCs

IHOHATHUEM JJINHBI

OKPYKHOCTH, BBCI[éHHBIM C IIOMOIIIBIO

MMpaBUJIbHBIX MHOTI'OYT'OJIbBHUKOB, OIIPCACIIATH YHUCJIO

https://educont.ru/-
KaTajor 1udpoBoro
06paSOBaTeJ'IBHOFO
KOHTCHTA.
https://resh.edu.ru

Borunciienue Bbrancnenue miomanei puryp, BKIOYAOMIUX | 11x, JJIUHY IyTH A paJuaHHYIO MEpy yTia.
IJIoIAaen 3JIEMEHTHI Kpyra [IpoBoauTh mEpexox OT paguaHHOW Mephl yria K
(8 ) rpagycHOi u HaoOopoT. OmnpenensTe IJIOMAIL

Kpyra.

BeiBonuTh Qopmyinbl (B IpagyCHOM M paauaHHON

Mepe) s JJIUH YT, IUIOIAJeH CEKTOpOB U

CErMEHTOB.

Bbruucnate  miomaaun  guryp,  BKIIOYAROLIUX

3JIEMEHTBI OKPYKHOCTH

(kpyra).

HaxonuTh miomanu B 3aj1auax peaabHON KU3HU
JIBHzKeHUST ITonstie O  JABIDKGHHM  IUIOCKOCTH. | Pasbuparth  mpuMepsl,  WUIIOCTPUPYIOLIUE https://educont.ru/-
miockoctH (6 [TapajuienpHblii  IEPEHOC,  MOBOPOT W | MOHATHS  JABWXKCHHUA, LEHTPOB U OCEH KaTajior udpoBoro
q) cummetpust. OCH U TIEHTPBI CAMMETPHH. CHMMETPHH. 0bpasoBaTenLHOro

[Tpocreiimne NnpUMEHEHNs B PELIEHUH 3a/1a4 dopmynnpoBaTh OIpeEIICHUs KOHTCHTA.

HapajIeNIbHOrO MEPEHO0ca, I0BOPOTA U OCEBOU
CUMMETpUHU. BBIBOOUTH UX CBOICTBA, HAXOJUTh
HENoJIBUKHbIE TOUKH. HaxoauTh IEHTpHI U ocH
CUMMETPUN IPOCTEHINXPUTYP.
[TpyMeHsTh napaeNbHbIi IEPEHOC U CUMMETPUIO
IIPU PELIEHUH FEOMETPUUECKUX 3a/1a4
(pazbuparp mpumepsl). Mcmonb3oBare s
MOCTPOCHUS U UCCIIE0BAHUH IIU(PPOBBIE PECYpPCHI

https://resh.edu.ru
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IToBTOpEHUE
00001IeHHE,
cHCTeMaTH3alu
s1 3BHAHU

(7 1)

[ToBTOpeHHE OCHOBHBIX IOHSATHH HMMETOJIOB
KypcoB  7—9
CHCTeMaTH3alUs

KJIaccoB, 0000IIeHHE H

3HaHUMH. IIpocreiimme
reoMeTpudeckue (pUrypsl ¥ UX CBOMCTBA.
N3mepenue

reOMETPUYECKUX BEJINYUH. TpeyroabHUKHY.
[TapajutenpHbIe U IEPIIEHINUKYIISIPHBIE

KpYT.
IIOCTPOEHUs. YTJIbIB

npsimble. OKpYXHOCTb U
I'eomeTpuueckue
OKpYXHOCTU.BrniucaHnHsle 1 ONIMCaHHbIE
OKPYKHOCTH MHOTOYTOJIbHUKOB.
[Tpsmas U OKPY’KHOCTb.
YeeTbIpeXyroabHUKH.
Brucannele u OIHMCaHHbIE
YETBIPEXYTOJIbHUKH.
Teopema [Iudaropa n Hauaa TPUTOHOMETPUH.

Pemenue oOMX TPEYroJbHUKOB.

HpaBI/IJ'IBHBIe MHOTI'OYT'OJIbHUKH.
peobpazoBaHus MJIOCKOCTHU. [ BHKEHUSI.
[Tonobue.

Cummerpus. [Inomans. Beruncnenne
wiomianei. [lnomann mogo6HbIX GUryp.
JlekapToBbl ~ KOOPJIUHATHI HA TIOCKOCTH.

BCKTOpLI Ha IIJIO0CKOCTH

OnepupoBaTh MOHATHUSAMH: QUTypa, TOUKa, MpsMasi,

yrod,
PABHOCTOPOHHUI TPEYrOJBbHUKHU, MPIMOYIOJIbHBII

MHOTOYT'OJIbHUK,  PaBHOOCIPEHHBIH U

TPEYroJIbHUK, MEAWaHa, 6I/ICCCKTpI/ICElI/I

BBICOTA TPEYroJbHHKA,
napajuieIorpaMm, pomo,
MPSIMOYTOJIbHUK, KBajpar, Tparneuus;

OKPY’KHOCTB, KacaTClibHas; paBCHCTBO U HO,Z[O6I/IG

¢buryp, TPEYroJbHUKOB;
napajiesIbHOCTh U IePIEHUKYIISPHOCTb

NPSMBIX, yroil Mexay
TPSIMBIMH, CUMMETPUSL OTHOCUTENIBHO TOUKH U

IPSIMOM; JIMHA, PACCTOSIHUE, BEJINYMHA YIJIa,
IUIOIIA/b, IEPUMETP.
Hcnons3oBath (bopMyIIbL:

MHOT'OYT'OJIbHHUKOB,

NepuMeTpa |
ILTIOIIAIN JIJIMHBI
OKPYXKHOCTH U ILTOMIAAH Kpyra, o0bemMa
MPSIMOYTOJIBHOTO TMapasuienenurena. OnepupoBarhb
MOHATUSAMHU: IIPIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
BEKTOP; MCIIOJb30BaTh 3TH MOHATHS IS
MPEJCTABIICHUS JaHHBIX U PEIIEHUs 3a7a4, B TOM
qrclie U3 APYruX y4eOHbIX mpeamMeToB. Pemars
IMOHSTHH,

3aaa41 Ha TIOBTOPCHUC OCHOBHBIX

WJUTIOCTPALIMIO CBA3EN MEXKY Pa3JIUYHBIMU YaCTAMU
Kypca.

Br16upats MeTO A1 peIIeHUs 3a1a4H.

Pemarsn 3a7a4u u3 MOBCEIHEBHOM
JKU3HH.

https://educont.ru/-

KaTajor 1udpoBoro

06paSOBaTeJ'IBHOFO

KOHTCHTA.
https://resh.edu.ru
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