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I[TOACHUTEJIBHA A 3AITNCKA

PabGouass mporpamma Mo MaTeMmaTtuke Ui OOyYaromIerocss C 3aJepiKKOM
ncuxudeckoro pazsutus (naiee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3zoBaHuUs
MOJrOTOBJIEHa Ha OcHOBe denepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro oOmiero oOpaszoBanus, [IpumepHoil paboueilt mporpaMmbl
OCHOBHOro o0miero oOpa3oBanusi 1o mpeamery «MaremaTuka», NpOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpEICNIEHHbIX M0 KjaccaM IpOBEpsSEeMbIX TpeOOBaHUM K
pe3yibTaTaM OCBOCHUSI AJaNTHPOBAHHON OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl
OCHOBHOro 00IIero o0pa3oBaHus OOyYaOMIMXCA C 3a€PKKON IMCUXUYECKOTO
pazButus. B paboueil nporpamme yuTeHbl UAEH U MOJ0KeHUsT KoHLenmu pa3BuTHs
MareMatuyeckoro oopasoanus B Poccuiickoii®denepanuu.

Oo0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VY4eOnblii npeamer «MaTemaTHKa» BXOJUT B HPEIMETHYIO 00JacTh
«Marematuka u uHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KYJIbTYpbl W JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIb30BATHCS
QITOPUTMaMH, a TAKKE NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
NOBCEAHEBHOM >kuM3HM oOyuatomuxcsi ¢ 3[IP. VYdeOHblii mnpeamer pa3BuBaer
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIHMOHAIbHYIO I'PaMOTHOCTD,
YMEHUS  BOCIPUHUMATh W KPUTHYECKHM  aHAJIM3UPOBATh  HMH(POpPMALHUIO,
MPEACTABICHHYIO B PA3JINYHBIX (popmax.

OOyueHue maTeMaTUKe JAET BO3MOXKHOCTh pa3BUBaTh y oOydarommuxcs ¢ 311P
TOYHYIO, PAIllMOHAJIIBHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOMpaTh HaumbOoJjee
MOAXO/SIINE SI3bIKOBBIE, CUMBOJUYECKUE, TpaQUUEeCKue CpPeACTBa ISl BBIPAKEHUS
CYXKJIEHUU U HATJIIHOTO X MPEACTABICHHUS.

Heo0xoaumMbiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIeTCS  OOIlee 3HAKOMCTBO C METOJlaMU TO3HAHUA JEHCTBUTEIBHOCTH,
[PEICTABIICHNE O PEIMETE U METOIaX MAaTEMATUKH, UX OTINYUI OT METOAOB JIPYTUX
€CTECTBEHHBIX M T'YMaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHHS MaTeMaTUKU
JUIA pelleHUs] HAYYHBIX W TPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYeCcKOe
oOpa3oBaHNe BHOCUT CBOM BKJIaJ B (popMupoBaHue 0011Iel KyIbTyphl YEJIOBEKA.

N3yyeHne MareMaTHKu TaKkKe CIHOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJioBeKa, MOHMMAHHWIO KpPAacoThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCyKICHUH,
BOCIIPUSITHIO TEOMETPUUECKUX (OPM, YCBOECHUIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaThuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[IP Hanbosiee BBIpaX€HBI OTCTABaHHS B
Pa3BUTHH CIIOBECHO-IOTUYECKHX (OPM MBIIUICHHSA, IO03TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHIEUAIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBI K MOMOIIY, MOTYT BBINIOJHUTH NEPEHOC HA aHAJOTWYHOE 3aJaHUE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBIX y4E€OHBIX NEHCTBUNA. Y 00y4arouuxcsi 3aTpyIHEHBI
CUETHBIC BBIUYMCIICHUS, MPOU3BOJMMBIE B YME. B IMCHMEHHBIX BBIYUCIICHUSX OHHU
MOTYT IpPOIycKaThb OAMH U3 MPOMEXKYTOUHBIX IaroB. IIpu paboTe ¢ uYnCIOBBIMU
BBIPA)KCHUSAMH, BBIUMCICHHEM HMX 3HAYEHUS MOTYT HE YAEPKHUBATh IPABUJIbHbBIN
nopsaok AeiictBuid. [lpu ynpouienuu, npeodpa3zoBaHuu BelpakeHui yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBUil. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PEIICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBI YpaBHEHUW. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT HU3ydyeHHE TeMbl «DYHKIUW»: MpH
onpeaeneHU (YHKIUMOHAIBLHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIONIb3YysI T€OMETPUUECKHH, anreOpandeckuii, (GyHKIIMOHATBHBIN S3BbIKH.
Hepenko yuamiuecst He BUAAT pa3HULBI MEXAy 00JacTbio ornpeaeneHuss GQyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMS aHAIM3a YCIIOBHS 33]1a4H, BbICNICHUS cyliecTBeHHOro. O0yyaromuecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, WHOrAA OrPaHUYMBAIOTCS
MaHUMNYJSLHUSAMA C YUCTAMH.

[Ipn w3yueHunm reomeTpuueckoro wmarepuana oOydarommuecs ¢ 3IIP
CTAJKMBAIOTCA C  TPYAHOCTBIO  JENaTb  JIOTUMYECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATEIbHbIE PACCyKIeHUA. HenpoyHble 3HaHNWsI OCHOBHBIX TEOPEM I'€OMETPUN
OPUBOJUT K OIIMOKAaM B PEIIEHHWH TeOMETpHUecKHux 3aaady. OOydyaromiyecss MOryT
MOJIMEHUTH (POpMyYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbdkam B
peleHnH  3a7a4  NPUBOAAT  HENOCTATOYHO  PA3BHUTBIE  MPOCTPAHCTBEHHBIE
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41e€OHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESATENbHOCTH, CYKEHHs o0bemMa MaMsTH.
Oo6yuatomumest ¢ 3IIP Tpebyercs Oosbllie BpeMEHM Ha 3akpervieHHue MmaTepuala,
aKTyaju3auus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J151g mpeoiosieHus TPy IHOCTEH B U3y4eHUH yueOHOTro mpeameTa «MarteMaTukay
HeoOxoauMma ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  ajanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MAaTEpHAl PEKOMEHIYETCS H3y4daTb B IPOLECCE IPAKTUYECKOM AESITEIBbHOCTH IO
pemiennto  3agady.  OpraHuyeckoe €AUHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH Y4YalllUXCcd Ha YypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT TMPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopureTHbIME yensmu 00ydeHHs MaTeMaTHKe B 6—9 kiaccax sBISIFOTCS:

* (GhopMUpPOBAHUE IEHTPATIBHBIX MATEMAaTUYECKUX MOHATHN (YUCIO, BEJIWYUHA,
reoMerpudyeckas  Qurypa,  MepeMeHHas,  BEpPOSITHOCTb, byHKIIHA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTH MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydaromnmxcs ¢ 3[1P Ha 1ocTynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MAaTEMATUKHU KaK
4acTU 001N KyIbTYphl YEJIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

* ¢opmupoBanrue (YHKIMOHATHLHON MaTeMaTHYEeCKOWM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HWHTEPIPETUPOBaTL W  OICHUBATh
MOJTyYEHHbIE PE3YJIbTaTHI.

JlocTrxeHne 3TUX 1enel o0ecrneunBaeTcs pelieHueM CIEAYIONUX 3a0ay.

* ¢opmupoBath y oOyuaromuxcs ¢ 3[IP HaBbiku yueOHO-TIO3HABATEIHHOU
NESATEILHOCTH: TUIAHUPOBaHUE pPalOOThI, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (¢hopMHUPOBATh KJIIOUEBBICE KOMIICTCHIIMU Y4YalllMXCS B paMKax MpPeIMETHOU
obOnactu «Marematuka U1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUIHOE MbIIIJIEHUs o0y4aronuxcs ¢ 311P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOCHUS MPOTPAaMMHOTO MaTepuaia Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUU COACpX aHHs Kypca MareMaTuku B 6—9 kiaccax: «Yucrna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay, «3MepeHne reOMEeTPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBun. Kpome 3Toro, umx oObEeIMHSET JIOTMYEcKas COCTaBIIAIOILAS,
TPaJULMOHHO NIPHUCYLIasi MATEMATHUKE U IPOHU3BIBAIOIIAS] BCE MATEMATUYECKHUE KYPChI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
0o0pa30BaTebHOM CTaHJapTe OCHOBHOTO OOILIEro 00pa3oBaHUs TPeOOBaHHE «YMETh
ONEpUpPOBATh MOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a (popMUPOBAHUE JIOTHUECKUX YMEHUN pacipenesnsieTcs o BCeM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil pabouell mporpaMMbl, pacrpeAes€HHbIM M0 ToJaM O0Oy4eHHs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, YTOOBI  OBJIAJICHHC
MaTEMaTUYECKUMH TOHSATHUSAMU M HABBIKAMHM OCYLIECTBIISUIOCH MOCIEIOBATENBHO U
HOCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUINA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN O0Yy4arouuxcs C
3I1P, pacmmpsst u yriyounsst e€, o0pa3yss mpoyHble MHOKECTBEHHBIE CBs3U. OO0IIHe
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpeactaBiieHbl B [IpumepHoit
paboueil mporpaMmme OCHOBHOT'O 00IIIero 00pa3oBaHUs.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue ydeOHOMY mnpeaMery «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JIJIi YCBOCHHS MPOTPAMMHOTO MaTepuaia 00y4JaromuMHucs ¢
311P. bonbioe BHUMaHUE yAeIIeTcsl 0TO0py y4eOHOro MaTepualia B COOTBETCTBHH C
NPUHIIUIIOM JOCTYITHOCTH TPU COXPAHEHUH OOIIero 0a30BOr0 YPOBHS, KOTOPBIN
JOJIKEH 10 COIEPKAHUIO U 00beMy ObITh aIaTUPOBAHHBIM Jisi oOy4varontuxcs ¢ 3[1P
B COOTBETCTBUM C HMX OCOObIMU OOpa3zoBaTelbHbIMU TOTpeOHOCTSIMHU. CremyeT
o0nerunTh oOBJaJeHue MmarepuaigoMm oOydarommmucs ¢ 3IIP mocpenctBom ero
JETANIBHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B TMPUMEHEHUU 3HAHWM, MCIOJIb3ys MPUEMBbl aKTyalu3aluu (BU3yasbHas oOIopa,
aMsITKa).

[IpumepHas nmporpaMma NpeayCMaTpUBA€T BHECEHUE HEKOTOPBIX U3MEHCHUM:
YMEHBIIIEHHE 00BbEeMa TEOPETUYECKUX CBEJCHUH, BBIHECCHHE OTICIBHBIX TEM WU
LEJbIX Pa3esioB B MaTepHalIbl JIsi 0030pPHOT0, 03HAKOMHUTEILHOTO U3YUCHHS.

N3meHnenusi nporpaMmmal B 6-9 kiaccax

Mamemamuxka 6 6 Knaccax

B 03HaKOMHUTEIBHOM IIIAHE PEKOMEHAYETCS W3y4daThb CIEAYIOIIME TEMBI:
«Pumckas nymepanus», «PaBubie durypb», «lumunanp, konyc, map», «Kyo»,
«IIpssMoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOM»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadus»); «M300paxenue reomeTpruueckux (GUryp Ha HEIMHOBAaHHOW Oymare ¢
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHopTUpa», «/lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepneHauKyIsIpHbIC
npsimbie», «OceBasi U LEHTpajdbHasi CUMMETpUn» (KM3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeUHbIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTuuHOe NTPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJHMYECTBO YacOB Ha clieayrouue TeMbl: «Pemenue
JIOTMYECKUU 3amau», «lnmHa otpeskay, «llIkamb», «PacnpenenuTenbHblii 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MPsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
oymare», «Jlenutenu u kpatHble. [lpuszHaku nenumoctuy, «HaumGonbimmii oOmumi
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eTMMOCTh CyMMBbl M TPOU3BEACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0y, «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amay nepedbopom
BCEX BO3MOXHBIX BapUaHTOB». «CocTaBiieHHe OYKBEHHBIX BBIPAKEHUM 1O YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJle U
KOHLIE Y4eOHOT0 roJia), Ha U3y4YeHne HauboJsee TPy IHbIX U 3HAYMMBIX TeM: B V Kiacce
— Ha pEIICHNE YpaBHEHUH, MPUBEIEHNE APOOU K HOBOMY 3HAMEHATEII0, YMHOKCHHUE U
JIeNIeHNe JIECATUYHBIX JpoOed, u3mepeHue yrioB; B VI kimacce — nelcTBus ¢
MOJIOKUTENIBHBIMU ¥ OTPULIATEILHBIMU YUCJIAMU, PEIIEHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHKUE YMCETI, COACPKAIUX MENTYI0 U APOOHYIO YacTh, HA YMHOKECHHE U JICTICHHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEIYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHbie ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
yucen, apuMeTHuecKre JCUCTBUS C JEHCTBUTEIbHBIMU YHcliaMu», «HaxoxaeHue
npuOIMKEHHBIX 3HAYEHUM KBajgpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vx u ee rpapuk», «llorpemHocTs M TOYHOCTh NPUOTIKEHHS», «YUeTHble H
HedeTHble GyHKIM», «DYHKIHSA y=X"», «DYHKUHA y= ax’, ee rpaduK U CBOICTBA.
['paduku pyHkmil y= ax’+nwu y=a(x-m)2, «YpaBHEHHE C IBYMsl IEPEMEHHBIMU U €T0
rpaduk», «I'paduueckuil cnocod pemeHus: CUCTeMbl ypaBHeHUi», «l300paxenue



YJICHOB apU(METUYECKON U TeOMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTH.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTenbCTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JMHEHHBIX YPaBHEHUI M CUCTEM JIMHEWHBIX ypaBHEHUI», «CBOKCTBA KBaApPATHUYHON
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: JUIsSl  JIydIlen
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienune ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUSA C Opo0sMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHKEe BBIPAXKEHMI, a TAK)KE HA 3aKPEIUICHUE U3YUEHHOT0 MaTepuara.

T'eomempus

Crnengyer OCHOBHOE BHUMAaHHE YACIHUTH PAKTUYECKOW HAIPAaBICHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJIEE CIHOXKHBIA JJIs BOCHPHUATHS TEOPETUUECKUIL
matepuai. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCUMAJIbHO HCIOJIb30BaTh
HarjsiiHbIE CpefcTBa OOy4eHHus, OOJIbllle MPOBOJUTH MPAKTHYECKUX padoOT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pelIeHue 3a1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakoMuTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTenbCTBO. AKCHOMBIY,
«/lokazaTenbcTBO  OT NPOTUBHOIO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MIEPIICHIUKYJISIpA K NpAMO», «MeTos reoMeTpudeckux Mecr», «Meron ynBoeHus
Meaunanbe», « Teopema daneca u TeopeMa 0 NPONOPLMOHATIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMEeTpUYECKUX (PYHKIUN IPU BO3paCTaHUU
yria», «DopMynsl IsI  paguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMoi», «lBmxkenune», «CBoncTBa
IBWKEHU», «Teopema 0 MpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHass CUMMETPHSI,
«ITapannenbupiii  mepenocy, «IlloBopor», «lIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33aJa4d Ha IOCTPOECHHUE C IOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «Perienue
TPEYroJLHUKOBY, «Ilomobue Gpurypy.

BoicBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33]1a4 U IOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO NaHHBIM KypC BBI3BIBAET HAMOOJBLINE CIOXKHOCTH JIJIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHKEHHBIM YPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHS], €r0 U3y4YeHUE JOKHO CTPOUTHCA Ha 0A30BOM ypOBHE U
JOCTYIIHOM JUI1 YYEHHKOB Marepuase. OCHOBHOE BHHUMAaHHE CIEAYET YAEIUTh
paszmenaM, CBA3AHHBIMH C TIOBTOPEHMEM IPOMIAEHHOIO MaTepuana, YBEIUYUTh
KOJINYECTBO YIPAXHEHUM M 3aJaHUM, CBA3AHHBIX C MPAKTUYECKOU IEATEIBHOCTBIO
00yJaroIMXcs.



HeoOxoaumo nepecMOTpeTh COAEpKaHUE TEOPETHYECKOro Marepuana |
XapaKTep €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErNoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HArJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHMS CJIOXKHBIX (OPMYII, PEIICHUS HECTaHIApTHBHIX,
TPYAOEMKHUX 3aaHUM. P TeM cienyeT u3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

IIpumepHbIe BUaABI AesiTebHOCTH 00y4aomuxcs ¢ 311P, 00ycinoBiaeHnble
0co0bIMU 00pa30BaTeJIbHLIMU MOTPEOHOCTAMU U 00ecTeYnBaKOIINe
OCMBICJIEHHOE 0CBOEHHE CO/IEPKAHNM 00PA30BaHUSA 10 NPeIMeTy
«MaremaTuka»

Conepxxanue BUAOB nesTenbHOCTH oOyuwaromuxcs ¢ 3IIP ompepensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HMCMOIB3YEMBIX B
OOII OOO obuwmx ams Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIHTh
BUJIbI IEATEIBHOCTH CieM(PUUHBIE 1151 JAaHHOM KaTeropuu AeTei, o0ecreunBaronme
OCMBICIICHHOE OCBOCHHME COJAEpXkKaHMs OO0pa3oBaHUSA [0 MPEAMETY: YCHUJICHHUE
PEIMETHO-IIPAKTUYECKON JECATENBHOCTH C aKTUBU3AaLMEN CEHCOPHBIX CHUCTEM;
4epelOBaHNE BHUJIOB JICATEIIBHOCTH, 3aJCHCTBYIOIIMX pPa3jM4HbIE CEHCOPHBIC
CUCTEMBI; OCBOCHUE MaTepHaa ¢ OIOPON Ha AITOPUTM; «IIOLIArOBOCTH» B U3YUYECHHUH
MaTepuaa; UCIOJIb30BAHUE JOMOJHUTEIBHON BU3YyaJIbHOM OMOPHI (CXEMBbI, I1a0JIOHBI,
OMOpHBIE TaOJMIIbl); PEYEBOM OTYET O TPOLECCE M pe3yibTaTe JEATEeIbHOCTH;
BBINIOJIHEHUE CIEUUAIBHBIX 33JaHUi, O00eCHeUYMBAIOIIMX KOPPEKIHUIO PErysuu
y4eOHO-TI03HABATENBHOM IESITEIbBHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTata.

[IpumepHass Temaruyeckass MU TEPMHUHOJIOTMYECKAs JIEKCMKA COOTBETCTBYET
OOII OOO.

st oOydarommxcs ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoaurtcs crenumanbHas pabora 1O
BBEJICHUIO B aKTUBHBIM CIOBaph 00y4YalOLIUMXCSI COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3y4yaemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOU OCHOBE, 00s3aTeIbHa BU3yalbHAs
MOJIZIEPAKKa, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIu3aluu
TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootrBerctBUM ¢ ®enepaibHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJIapTOM OCHOBHOT'O 0O0IIero oOpa3oBaHUs YyueOHbIA TpeameT «MaremaTukay
BXOJUT B TIPEAMETHYIO o0jacth «MaTtemaTnka W WH(OpPMATHUKa» W SIBISCTCS
o0s13aTeNbHBIM JiJ1s1 u3ydeHus. B 6-9 kitaccax yueOHbIl nipeamer «MatemaTukay



TPaJIULMOHHO H3Yy4aeTCs B paMKax CIEAYIOLIUX y4yeOHbIX KypcoB: B 6 Kiaccax —
Kypca «Marematuka», B 7-9 kinaccax — KypcoB «AnreOpa» (BKIHOYAsl 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Heaun n3yyeHusi yaedOHOro Kypca

[TproputeTHBIMM LIETSIMU 00YUEHHSI MATEMAaTUKE B 6 Kilacce sIBISIFOTCS:

" npojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIONINXCS;

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH O0ydJarommxcs ¢
311P, mo3HaBaTENbHON AKTMBHOCTH, MUCCIEAOBATEIBCKUX YMEHHW, UHTEpECA K
W3YYCHHUIO MaTEMaTUKH;

* noaseaeHue odyyatouuxcs ¢ 31IP Ha tocTynHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MATEMAaTUKU U OKPY’KaIOLEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHONM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ul PELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJyYEHHBIE pE3yJbTaTbl U OLIEHUBATh HX HAa
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE TMHHHM COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 kimaccax —
apupMeTnyecKkas U reOMeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIENIbHO, KaXK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAaKT€ M B3aUMOJECHUCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yyenue apudmeTnueckoro marepuanga HauMHAETCA CO CHUCTEMaTu3aluu U
pPa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YHMCIAX, MOJYYEHHBIX B HadalbHOU wwikoze. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PA3BUTHEM BBIYMCIMTEIBHOW KYJBTYPBI, B
YaCTHOCTH € OOy4Y€HHUEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUMCIICHU. M3yueHne HaTypallbHbIX YKces MPOAO0HKaeTcs B 6 Kiacce 3HaKOMCTBOM
C Ha4aJIbHBIMU NOHATHUSIMU TEOPHUH IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JECSITHUUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
NEPBBIM ATalm B OCBOCHHM JpOoOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uAesMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JpoOel B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecoodpazHo
C TOYKM 3PEHUs JIOTUKU W3JIOKEHUs YWCIOBOM JIMHUM, KOTA IPaBWIA JEHUCTBUM C
JACCATUYHBIMH APOOSIMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpUTMaMHU
BBIMOJIHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMH IPOOSMHU. 3HAKOMCTBO C JECATHUYHBIMU
ApOOSIMH PaCHIMPUT BO3MOXKHOCTH JJII MOHUMaHUS OOY4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUSI HOBOM 3aIMCU NPU U3YYEHHUH IPYTUX NPEAMETOB U MPU IIPAKTUYECKOM
ucronp3oBannd. K 6 kjmaccy OTHECEH BTOpPOM dTam B HM3yYEHUU ApOOeH, Te
IPOUCXOAUT COBEPILICHCTBOBAHUE HABBIKOB CPAaBHEHUS M INpeoOpa3oBaHUs IpoOei,
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OCBOCHHEC HOBBIX BBIYUCIIUTCIIbHBIX aJITOPUTMOB, OTTAYMBAHUEC TCXHHUKHN BI)I‘{I/ICJICHI/Iﬁ,

B TOM YHCJIE€ 3HAaYEHUN BBIPAKECHUM, COEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YyCTAaHOBJICHUE CBA3CH MEXKIy HUMH, PACCMOTPEHUE MPUEMOB PELICHUS 3a/1a4
Ha 1poOu. B Hauase 6 kimacca mpoOUCXOAUT 3HAKOMCTBO C IMOHSATHEM IPOIICHTA.

Oco0eHHOCTBIO U3YyUEHUS MOJTOKUTEIBHBIX U OTPUIATEILHBIX YUCEI SIBIISICTCS
TO, YTO OHM TAKKE€ MOTYT pacCMaTPHUBAThLCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHus: TeMbl «I107M0KUTENbHBIE U OTPULIATEIIBHBIE YHCIIA» BBIJEIACTCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMHU H
NEUCTBUSIMU C TIOJIOKUTEIBbHBIMA M OTPULIATEIIBHBIMU YHUCJIAMU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. JTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTDh YUYAITUXCSl TPAKTUUECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
Yyyclie W C NpaBWIaMH 3HAKOB MPU BBITOJHEHUH apU(PMETHUECKUX JEHCTBUU.
N3yuyeHue panoHAIBbHBIX YUCEI Ha 3TOM HE 3aKOHUYUTCA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM ITPOX0I0M BCEX MPUHUIMUITUATIBHBIX
BOITPOCOB, TEM CaMbIM pa3/AeJICHUE TPYIHOCTEN 00JIeTYaeT BOCIPUITHE MaTepHaa, a
pacnpeesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOy4yeHMM peHIeHHIO TEKCTOBBIX 3aJady B 6 Kilacce MCIONb3yIOTCS
apudmernueckue npuéMsl perieHus. TeKCToBbIE 3aJjau, pelaeMble Ipu 0TPabOoTKe
BBIYMCIIUTEIbHBIX HABBIKOB B 6 Kjacce, pacCcMaTpPUBAIOTCSA 3aJayd CIIEIYIOLINX
BUJIOB: 3a/laud Ha JBIDKEHHWE, Ha 4YacTH, Ha TIOKYNKW, Ha paboTy W
ITPOU3BOJIUTENIBHOCTh, HA NPOLIEHTBHI, HA OTHOWIEHWA W mnponopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS ¢ NpHEMaMH pEIICHUs 3a4ad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcs paboTaTh ¢ HH(pOpMalmel, npeacTaBieHHON B popMe TaOauIl Uiu
IarpamMm.

B kypce «Marematuku» 6 Kiacca MpeACTaBlICHAa HArISAHAs TEOMETPHS,
HalpaBj€HHasT Ha  pa3BUTHE OOpPAa3HOrO  MBIIUIEHUS, MNPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTEIbHBIX YMEHUN. ITO BaXKHBIN ATl B U3yUYEHUU T€OMETPHH,
KOTOPBIM OCYIIECTBJISICTCS HA HAIVISIAHO-TIPAKTUYECKOM YpPOBHE, OINUpAeTCs Ha
HarjasAHO-00pa3HOe MBINUIEHHE O0Oydaromuxcs. boibmias poib  OTBOAUTCS
IIPAKTUYECKOM  JESATEIBbHOCTH,  OMBITY,  OJKCIHEPUMEHTY,  MOJCIMPOBAHMIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETpUYECKUMHU (uUrypamMu Ha IUIOCKOCTH WU B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOHPUTYpaIusiMu, ydaTcss u300paxaTh HX Ha
HEJTMHOBAaHHOW W KJIETYaTOW OyMmare, paccCMaTpHBAIOT MX MPOCTEHIME CBOMCTBA. B
npolecce W3yYeHUs HarIsiIHOW F€OMETPUN 3HaHUS, TOJyUYeHHbIE 00y4YarouMMuUCs B
Ha4yaJbHOM IIKOJE, CACTEMATH3UPYIOTCS U PACILIUPSIOTCS.

MecTo npeamera B y4eOHOM IUIAHE IIKOJIbI

HacToseit nporpaMmoit mperycMaTpruBaeTCsl BbIJICICHUE B yUeOHOM IUIaHe Ha
M3y4YeHHE MaTeMaTUKH B 6 Kiacce 5 yd4eOHBIX 4acoB B HEENI0 B TEUEHHUE rojia
oOyueHus, B 7-9 kiaccax nmo 6 y4eOHBIX 4acOB B HEJENIO B TEUCHHUE KaXJI0ro roja
oOy4eHwusI.

Conepxanue yueOHOro Kypca (1mo rogam o0y4eHus )
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6 KJIACC

Hamypanvnvle uucna

Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHUCIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MpU BBIYUCIICHUSAX TEPEMECTUTEIIBHOTO M COYETATEILHOIO CBOWCTB CIIOXKEHUS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJieHHe
HaTypaJbHBIX YHCEIL.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOMbUWUL 0OWULl Oenumenb U HaumeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue apooei.
CpaBHeHue U ynopsiiounBanue ApooOeit. Pemienne 3amay Ha HaXOXKJEHHWE YAaCTH OT
[eJOro M I1EeJoro mo ero 4vactu. J[poOHoe YMCIO Kak pe3ynbTar JejcHUs.
[IpeacraBnenue necATUYHON ApoOU B BUjE OOBIKHOBEHHOW APOOM M BO3MOMXKHOCTD
MpeCTaBICeHUs] OOBIKHOBEHHOW NIpoOW B BHUAE JAeCATUYHOM. JlecaTuuHblie npoOu u
MeTpuueckas cucteMa mep. ApudMeTHYeCKUe JACHCTBUSI U YMCIOBBIE BBIPAYKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[Iprmenenne mponopunii py PEMICHUH 3a/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BEJIUYMUHBI U BEJIMUMUHBI 10 €€
IPOLIEHTY. BhIpaskeHne MpPOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienne 3amad Ha
NPOLIEHTHI. BrIpakeHNEe OTHOILICHHS BETMYUH B MPOLIEHTAX.

Ilonoscumenvusie u ompuyamenvnovle Yuc1a

[TonoxxutenpHble W OTpHUIlAaTeIbHbIe 4Yucna. llemple uucna. Moodyas uucaa,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHue 4ucen Ha
KOOPJIMHATHOM NPSIMOU. Hucnosvle npomericymru.

CpaBHenue uyucen. Apudmeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMHU YUCIIaAMHU.

[IpsiMoyroJsibHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. IloctpoeHue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie gvipasricenusn

[Ipumenenue OyKB AJis 3aMIMCH MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUECKUX JCHUCTBUN. bDyKeeHHble 8blpadCeHuss U YUCI08ble
noocmaroeku. byKBEHHBIC pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmybl; HopMyIBl IEpUMETpPa U TUIOMIANA MPSMOYTOJIbHUKA, KBaJpaTa, 00béma
napannenenuneda u Kyoa.

Pewenue mexkcmoswix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuierue noeuieckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pewienne 3amau, coaepamux 3aBUCMMOCTH, CBS3bIBAIOIIMX BEJIWYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOUMOCTb; TPOU3BOIUTEIBHOCTD,
BpeMsi, 00b€M palboThl. EQuHUIBI M3MEpEHHus: MacChl, CTOMMOCTH; PAaCCTOSIHMUS,
BPEMEHH, CKOPOCTH. CBS3b MEXKy €AMHULIAMHA U3MEPEHUS KAXK/I0M BEJIMYHHBI.
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Pemenue 3a7a4, CBA3aHHBIX C OTHOIICHHUEM, ITPONMOPIHHOHAJIBbHOCTEIO BEJINYNH,
IMpOoHCHTAaMH, PpCIICHNUC OCHOBHBIX 34/1d4 Ha ,HpOGI/I N IIPOUCHTHI.

Oyenxa u npukuoKa, oKpy2ieHue pe3yiomama.

Cocmasnenue 6yKEEHHBIX BbIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBieHne MAHHBIX C MOMOIIBI0 Tabmum W auarpamMMm. CrtonmOuaTsie
JUarpamMMbl: YTeHHE U TIocTpoeHue. UTeHne KPYyroBBIX AUarpaMM.

Haznaonaa zeomempus

Harnsgasie npeacTaBnenus o Gurypax Ha I0CKOCTH: TOUYKA, MPpsiMasi, OTPE30K,
Jyd4, YroJ, TIOMaHast, MHOTOYTOJIbHUK, Y€ThIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

B3zaumnoe pacnonodiceHue 08yX npamvix Ha NIOCKOCMU, NAPALIeTbHblE NPIMbLe,
nepneHouKyiapuvie npsamvle. VIsMepeHue pacCTOSIHUM: MEXKIy ABYMsI TOUYKaMH, OT
TOYKH JI0 TIPSIMOM; IJTMHA MapIIpyTa Ha KBAJPaTHOU CETKeE.

H3mepenre W TMOCTPOCHHE YIJIOB C TOMOIIBIO TpaHCHIOPTHpA. Bujs
TPEYIrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YeTBIPEXYTOJBHUKOB. [IpAMOYTONBHHK, KBajpaT: WCIOJIb30BAaHUE CBONCTB CTOPOH,
YTJI0B, AMaroHanei. HM3obpaosicenue ceomempuueckux pueyp Ha HelUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, TUHelKU, YeolbHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [[OHSTHE TIIOMAAN PUTYPHI; € THHHUIIBI H3MEPEHUS
wiomaan. [pubnuxéanoe namepenue miomaau Guryp, B TOM 4uciie Ha KBapaTHOU
ceTke. [Ipubausicénnoe usmepenue Onunbl OKPYHCHOCIMU, NA0WAOU KpY2d.

Cummempus. yenmpanbHas, oceéas u sepkanivhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX uzyp.

Haznaonvie npedcmasnenus o npocmpancmeennvlx ueypax: napainenenuneo,
KyO, npusma, nupamudda, KOHYC, UYUIUHOp, wap u cepa. Hzobpasicerue
npocmpancmeenuvix @ueyp. llpumepsvt pazeépmox MHO202PAHHUKO8, YUIUHOPA U
konyca. CozdaHue mooenel npoCMpancmeeHHuvlX ¢ueyp (u3 oOymacu, nposoJoKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20abHO2O0
napannenenuneoa, Kyoa.

PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

eau nzyyeHust yaeOHOro Kypca

Anrebpa sBiSeTCS OJHHUM U3 OINOPHBIX KYypCOB OCHOBHOHM IIKOJIBI: OHA
o0OecrieunBaeT H3y4YeHHE IPYrHX IUCHUIUIMH, KaK €CTeCTBEHHOHAy4YHOIo, TaK H
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHHE HEOOXOAUMO IS TPOIOJKEHHS] 00pa30BaHus U
B TOBCEAHEBHOW XU3HU. Pa3zButue y oOyuaromuxcs Hay4YHBIX MPEICTaBICHUN O
IIPOUCXOKICHUH
U CyIIHOCTH aireOpandeckux aOCTpakLui, crocode OTpakeHHs MaTeMaTH4eCcKOn
HayKOW S$IBJIGHUM W IPOLIECCOB B MPHUPOJAE U OOILECTBE, POIM MaTEMATUYECKOTO
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MOJIEJIMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAYeCTB MBIILICHUS, HEOOXOAUMBIX JIJISl aJanTaluy B
coBpeMeHHOM TIdpoBoM oOrmiecTBe. M3ydeHue anreOpsl €CTECTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTHE  YMEHHs ~ HaOmOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIICHHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS M BBIBOJBI, (hOpMyIHpoBaTh
yTBepxkaeHus. OcBOeHHE Kypca anreOpbl 00ECHEeuMBAET Pa3BUTHE JIOTUYECKOIO
MBIIUICHAS OOYyYaloIMIMXCA: OHHU HWCIOJB3YIOT JICAyKTUBHBIC W WHIYKTUBHBIC
paccykJieHus, OOOOIllEHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJOTHIO.
OOyuenue anrebpe MpearNoNaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHON
NESATEIBHOCTH  OOyYaroUIMXcsl, T03TOMY CaMOCTOSITENIbHOE pelleHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIISICTCS peanu3anued JesTeIbHOCTHOIO IPUHIUIIA
00yueHus.

B crpykrype mnporpamMmbl y4eOHOTo Kypca «AJnredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEpPXKATeIbHO-METOAMYECKUE JNuHuM: «Yucna u
BBIYUCIICHUSY; «AJIre0panyecKue BhIpaXKEHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX coaepxKaTreibHO-METOIMYECKUX JINHUWA Pa3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YYEHMsI Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasich H
B3aMMOJICUCTBYS C JPYTUMH €ro JUHUSMU. B Xozie u3yueHus Kypca o0ydarommumes
IPUXOJIUTCS JIOTUYECKU pacCykAaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3UM ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTrpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TTPOHU3BIBAIOIIUE BCE OCHOBHBIC Pa3/elibl MATEMAaTHUECKOTr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOy4YalOIIMMHCS  OCHOB  YHUBEPCAJIBHOTO
MaTEMaTUYECKOTO si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJEPKATEIbHOMN
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AjreOpa» SIBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxanue JnuHUM «Yucna W BBIUMCICHUS» CIYXKUT OCHOBOW ISt
JadbHEUIIer0 M3y4eHUs MaTEeMaTUKH, CIHOCOOCTBYET PAa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUSI TMOJH30BaThCA aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHUI0 MPAKTHUECKUX HABBIKOB, HEOOXOJIUMBIX JJIsl MMOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHATBHBIMU U
UPpAIMOHATFHBIMU YKCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JTCHCTBUTEIHHOM

guciie. 3aBepIIeHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIIIeMy 3BEHY OOIIETro
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHUHA — « AreOpandecKue BhIPaKEHUs» U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyJarOUTUXCS
MaTEMaTHYECKOTO armapara, HEOOXOAMMOTO IS peHIeHUs 3adad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M TPAKTHKO-OPUEHTHPOBAHHBIX 3aJ1ad. B OCHOBHOM IIIKOJIE
y4eOHBI MaTepuan TPYNIUPYeTCs BOKPYr palMOHAIBHBIX BBIpaXKEHUH. AnreOpa
JEMOHCTPUPYET 3HaUYCHNE MAaTEMATHKH KaK SI3bIKa JJIST IIOCTPOCHUSI MAaTEMaTHICCKUX
MOJIeJIe, OMUCaHMsI TMPOIECCOB U SBJICHUH peanbHOro Mupa. B 3amaum oOydeHus
anrebpe BXOIAT TakKe IaNbHEWIEe pa3BUTHE AITOPUTMHYECKOTO MBIILUICHUS,
HEOOXOAMMOTr0, B YAaCTHOCTH, JJII OCBOCHHS Kypca WH()OPMATHUKUA, W OBJIAJICHUE
HaBBIKAMH JIETyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBanre CUMBOIBHBIX (hOPM BHOCUT
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CBOM crneuu@uueckuii BKIaJA B pa3BUTHE BOOOpaXEHHs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne (QyHKIMOHATBHO-TPA(QUUECKON JTUHUM HALIEJICHO Ha IMOIy4YCHHE
[IKOJIbHUKAMH 3HAHUN 0 (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTUYeCKOW MOJIENU IS
OMHCaHUsI M HUCCIEIOBaHMs pa3HO-OOpa3HBIX MPOIECCOB U SABICHUN B MPHUPOJE H
oOuiectBe. M3yueHue 3TOro marepuasia CrocoOCTBYET Pa3BUTHUIO y OOydYarOIIUXCs
YMEHUS UCIIOJIB30BaTh PA3JIMYHbBIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckre, BHOCUT BKJIaaA B (QOpMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B Pa3BUTUHU LWBUWIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMYy IUlaHy B /-9 Kiaccax wu3ydaercss Y4eOHbIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna u  BBIUMCICHUSN», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS W
HEpaBEHCTBa», « DYHKIIUNY.

YyeOHbIl MJIaH Ha u3ydeHue anredpel B 7-9 Kjaccax OTBOJUT HE MEHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE Ka)XJOro rojia oOy4eHHs, BCEro 3a TpU rojaa
00yueHust — He MeHee 306 yueOHBIX 4acoB.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

Yucna u eviuucienus

PaumnonajbHbIC YnCIa

Jpobu OOBIKHOBEHHBIE M JI€CSATHYHBIE, MEPEXOA OT OAHOW (POPMBI 3alKCH
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO YKCIA, 3alHuCh, CpPaBHEHMUE,
yIOpsiIOUMBAaHUE  pallMOHAlbHBIX  uHucel.  Apudmernyeckue  JIEHUCTBUS  C
pauMoOHAJIBHBIMU 4YKciIaMu. PelleHne 3agad W3 peaibHOM NMPAaKTHKWM HAa 4YacTH, HA

TpoOH.

CrereHb ¢ HaTypalbHBIM TIOKa3aTelieM: ONpeneleHue, MpeodpazoBaHue
BBIPOKCHHUI HAa OCHOBE OTIPE/ICIICHHUS, 3aITUCh OOJIBIIINX YHCE]T.

[IporeHTHl, 3amKuCh MPOIIEHTOB B BUAC APOOHM U APOOH B BUAC MPOIICHTOB. Tpu
OCHOBHBIC 33JIa4¥ Ha MPOIICHTHI, PEIICHNUE 3a/1a4 U3 PCATbHON TTPAKTHKH.

[IpumeHeHne TPU3HAKOB  JICTUMOCTH, pa3JIOKCHHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCE.

Peanpubie  3aBUCMMOCTH, B TOM  4HCJIE€ TipsMas W oOpaTHas
MPOTIOPITUOHAIEHOCTH.

Anzedpauyeckue eviparcenus

[lepemMeHHbIE, YUCIOBOE 3HAYCHUE BHIPAXKEHUS C mMepeMeHHOW. JlomycTuMele
3HAYCHUS MepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTA MEXAY BEIWYMHAMU B BHJIE
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dbopmyibl. Beraucienus no gopmysam.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHUHN, TOKIECCTBEHHO PaBHBIC BHIPAXKECHHS,
npaBuia NnpeoOpa3oBaHUsl CyMM M MPOM3BEICHHI, NpaBWiIa PACKPBITHS CKOOOK M
MIPUBEJAEHUS OT00HBIX CIIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. Cloke€Hue, BbIYMTAHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBazpaT pasHocTH. PopMmyiia pa3HOCTH KBagpaToB. PasimokeHue MHOTIO4YJIEHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHUEe, KOpEHb YpaBHEHMs, NpaBWiIa MpeoOpa3oBaHus YypaBHEHMS,
PAaBHOCUJIBHOCTb YPABHEHUM.

JluHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MIOMOIIBI0 YPAaBHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemennbimu u e2o 2pagux’. CucreMa IByX
JVHEWHBIX YpPAaBHEHHW C JBYMs IEPEMEHHBIMU. PelieHue cucrteM ypaBHEHHM
coco0OM TOJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33]1ad C MOMOIIBI0 CHCTEM
YPAaBHEHHUM.

Koopounamot u ecpagpuxu. @yuxyuu

Koopaunara Touku Ha npsaMoi. UucnoBele MpomMexyTKU. PaccTosHne MexIy
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGciucca v opiMHaTa TOUYKH
Ha KOOPJAWHATHOU miiockocT. [Ipumeps! rpadukoB, 3agaHHbIX popMynamMu. YTeHue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Tonsitue pynkuum. I'padux Gynkiuuu. CroiictBa dhyHkiwmii. Jluneiinas ¢hyHkius,
e€ rpaduk. I'paduk pyukimu y = kx + b. Ipaguueckoe pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2
3):[601; " Jajie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJAUTCA B O3BHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeM n3y4aceMoro mMarepuaJia.

8 KJIACC

Yucna u eviuucnenusn

KBanpatuelii kopeHb u3 uucna. [lonamue 006 uppayuoHaibHOM yucie.
Hecamuunvie npubnudicenuss uppayuonanvbhwvlx uucen. CBONUCTBA apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U MX MPUMEHEHHE K MpeoOpa30BaHUIO YMCIIOBBIX BBIPAKECHUN U
BBIUMCIICHUAM. [[elicmeumenbHvie Yucid.

Crenens ¢ 1eibIM noka3ateneM u e€ cpoicTBa. CTaHmapTHast 3alKUCh YUCIIA.

Anzebpauueckue evipariceHus

KBagpaTHbIil TpEXUIIEH; pa3IoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanueckas 1poo6b. OCHOBHOE CBOMCTBO airedpanyeckoil Apolwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JIE€JICHHE anreOpanyeckux  JIpoOeil.
PanmonanbHble BBIpKEHUS U UX IPEOOpa30BaHUE.

Ypasnenus u nepasencmea
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KBaapatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemuenne ypaBHEHUH, CBOASAIINXCS K JMHEWHBIM U KBaJpaTHbIM. [IpocTerimme
ApOOHO-pallMOHAIEHBIE YPaBHEHUSI.

I'paghuueckas unmepnpemayus ypasHenuti ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JUHEUHbIX YpaGHeHull ¢ 08ymsa nepemeHuvimu. lIpuMepbl pelmeHuss CUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyeckKuM CIioCOOOM.

YucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

Dyukyuu

[Tonsitue Pyukiuu. O61acTh ONpEIETCHUS 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
CniocoObl 3a1anust QYHKIIHIA.

I'padux dbynkuuu. Urenune cBoicTB GpyHKunu 1o e€ rpaduky. [Ipumepsl
rpa@uKoB (GYHKIIMMA, OTPAXKAIOIIUX peabHbIE MPOIIECCHI.

OyHKIMY, ONHCHIBAIONIME TMPSIMYI0 UM OOpaTHYI IIPOIMOPIHMOHAIBHBIC
3aBUCUMOCTH, UX rpaguku. OyHKIUU Yy = X, y = X, y=yx Yy = f;. I'paguueckoe

peuleHue ypasHeHuil U cucmem ypagHeHuli.

9 KJIACC

Yucna u evluucienus

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbIe 4YMCHA, UppayuUoOHAIbHbIE YUCILA, KOHEUHble U OecKoHeuHbvle
oecsmuuHvle Opodou. Muoocecmso OelcmeumenbHblX Yucell, 0eliucmeumesibHble YUCid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOICECMBOM OeliCMBUMENIbHBIX YUCET U KOOPOUHAMHOU NPIMOILL.

Cpashenue  OelicmeUmMenvbHbIX — Hucel, apugmemuveckue Oeucmeuss ¢
oelicmeumenbHbIMU YUCIAMU.

HN3mepenusi, npuoOIHIKeHNsI, OLIEHKH

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA, JJIATEIBHOCTh MPOLECCOB B
OKPY’KAIOILEM MUPE.

[Tpubnux€éHHoe 3HaYeHUE BEIUYMHBI, TOUHOCTh NMpuOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yJibTaTOB BEIYUCICHUM.

Ypaenenua u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMeHHOH

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJAIIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PeuieHue ypaBHEHUH, CBOIAIIMXCS K KBaJAPaTHBIM.
bukBaapatHoe ypaBHeHME. [Ipumepwvl pewienus ypasHeHul mpemvel U 4emeeépmou
cmenenel pasiodHCceHuem Ha MHONCUMETU.

Pemenue aqpoOHO-paliuOHANIBHBIX YPaBHEHUH.

Pelienue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

CucreMbl ypaBHeHUH

VYpaBHeHue ¢ ABYyMs MEpeMEHHbIMU U ero rpaduk. Pemenuwe cucrem IByX
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JIMHEWHBIX YPAaBHEHUN C JBYMs NEPEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUH,
OJIHO U3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUN C IByMS IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyeckKuM CIioCOOOM.

HepaBencrBa

YucnoBple HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemeHune cucrem
JMHEWHBIX HEPABEHCTB C OAHOW TmepeMeHHOM. KBanpaTHble HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanis HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMU.

Dyukyuu

KBaaparuunas dyukuus, e€ rpadguk u cBoiictsa. [lapabona, koopauHaTHI
BEPILKHBI 1apadoJibl, 0Ch CHMMETPUH MTapa0OoIbl.

['paduku (bYHKITHIA: y = Kkx, y = kx + D, y= X,
y = yx.y= k;I/I UX CBOWCTBA.

Yucnoewvie nocnedosamenvnocmu

OmnpenesieHue H cocoObI 3aJaHUA YUCJIOBBIX MOCTEA0BATEIbHOCTEN

[loHATHE 4YHCIIOBOM TOCIIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIBbHOCTH
peKyppeHTHOH (opmysoi u popMyIioi N-To yjeHa.

ApupmMmernyeckasi M reoMeTpuYeCKas IPOrpeccuu

Apudmernueckas M reomeTpuueckas nporpeccud. P@opMynsl N-ro yieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI EPBBIX N YJICHOB.

H3zobpadscenue unenos apugmemuueckou u 2eoMempuieckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAocKocmu. JIuneunvili U 3KCNOHEHYUANbHBIL POCHI.
Crnooichble npoyenmai.

PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «'"EOMETPUA».7-9 KIIACCHI

esan u3yyeHus yueOHOro Kypca

O6mue nenu nzydenus yueoHoro kypca «l'eomerpusi» npeactasiensl B [IOOI1
OOO. Onu 3akioyarOTCs, MPEXKIE BCEro0 B TOM, YTO HA YpOKax TIeOMETpUU
OOyyaroluiCcs y4UTCS MNPOBOAMTH JIOKA3aTElIbHBIE PAaCCYXIEHHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIOYEHUs, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH PACCYKICHUSI «OT MPOTUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHpPOBaTH OOpaTHbIE YyTBEpKIAeHUs. B oOyueHun
YMEHHUIO pacCyXJaTb COCTOMT BaXKHOE BOCIIUTATEIbHOE 3HAYEHUE W3YUYEHUS
reOMETpUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTeMaTUYECKOM MIKOJIE.

Bropoii 1enpi0 H3ydyeHUsS TEOMETPUM SBISIETCS MCIOJb30BaHUE €€ Kak
WHCTPYMEHTA IPU PEIICHHH KaK MaTEeMaTUYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAOLINXCS B pEATIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEIUNCIUTEIbHAS
JUHUSA B M3YYEHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4uTeNlr0 pPEeKOMEHAYETCs
noa0upaTh 3a7aud MPAKTHUECKOrO XapakTepa Jid PacCMaTPUBAEMBIX TEM, YUHUTh
00y4aronIMxcsi CTPOUTh MaTEMAaTUYECKHE MOJEIN PEAIbHBIX KU3HEHHBIX CUTYyaluH,
IIPOBOJIUTH BBIYMCIICHHS M OLEHUBATHh aJ€KBAaTHOCTb IIOJYYEHHOI'O pE3yJbTara.
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KpaitHe BaxxHO mNOAYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEIAMETAMH,
MOTHUBUPOBATh HCIOJB30BaTh OINPEJCICHUSI TE€OMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE TIOJTYICHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U
HanOoJee ApKO BUIHBI B TeMax «BekTopsny, « TpUroHOMETpUYECKUE COOTHOIICHUSY,
«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeOHOMY IulaHy B /-9 Kilaccax wu3ydaercss Y4eOHbIH Kypc
«["eomeTpus», KOTOPBIM BKIIIOYAET CIICAYIOIIMEC OCHOBHBIC Pa3feibl COJCpKaHUS:
«I"eomeTpryeckre GUTYpsI U UX CBOMCTBa», «M3MepeHNE reOMETPUYSCKHUX BETHIUHY,
a Takke «JlekapToBBl -KOOpPAWMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBrmkeHus
m1ockocT» U «IIpeoGpazoBaHus Moa00us».

VYueOHbIl UIaH MpeaycMaTpUBaeT M3yUYCHHE IeOMeTpUr Ha 0a30BOM YpPOBHE,
UCX0JIs U3 He MeHee 68 yueOHBIX 4acoB B yYCOHOM IOy, BCETO 3a TPH rojia 00ydeHus
— He meHee 204 yacos.

Conepxanue yde0HOro Kypca (1mo roaam o0y4deHmusi)

7 KIIACC

HauanpHble nonaTus reomerpuu. Touka, mpsMasi, OTPe30K, Jyd. YToja. Buasl

yrioB. BeprukanbHple W CMexHble yrubl. buccexkrpuca yrma. Jlomanas,
MHOTOYroyibHUK. [[apannenpbHOCTh U EPIEHANKYIAPHOCTD MPSMBIX.

Cummempuunsie guzypui. Ochosnvle céoticmea oce6oii cummempuu’. Tpumepst
CUMMETPHUH B OKPYKAIOILEM MUPE.

OcHogHble NOCMpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronsuuk. Beicota, Meauana, OuccekTpuca, Ux cBoiicTBa. PaBHOOEIpEeHHBIN
Y PAaBHOCTOPOHHUU TPEyroJibHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEAPEHHOIO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M NPHU3HAKU MapaulesIbHbIX NpAMbIX. CyMMa yriioB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyrosbHBIA ~ TpeYroiabHUK. (CBOHCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTrOJLHUKOB. IIpAMOYTOIBHBINM TPEYTroabHUK ¢ yritoM B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O JIJTMHE
JoMaHoOW, TeopemMa o OosbllieM Yyrie U OOJbIIe CTOpPOHE TPEyroibHUKA.
IleprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yrma H - CepeAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb U KPYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacronoxeHnue
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OKpYXHOCTH U Tpsimoil. KacarenbHas u cekymias K OKpPY>KHOCTH. OKpPYX HOCTb,
BIIMCAHHAsI B yroJl. BrincanHasi U onucaHHasi OKPY>KHOCTH TPEyTroJbHUKA.

8 KJIACC

YerwipéxyrosbHuky. [lapamnenorpaMm, €ro nmpu3Hakd U CBOMCTBA. YacTHbIE
cllyyau [MapajuieorpaMMoB (TPSMOYTOJNbHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoricTBa. Tpamemnusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U IPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuoHaivHvlx ompeskax. CpeIHUE JIMHUU
TPEyTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oabHuxa.

Ilooobue mpeyeonvrukos, kodppuyuenm nooodbus. Ilpusnaku noooodus
mpey20abHuxos. llpuMeHnenne nogoOus Mpyu pelieHuy TPaKTUYECKUX 3a1a4.

CpoiicTBa MmIomaaed reomerpuyeckux ¢uryp. PopMynbl i IIIOMIAIU
TpPEYroJibHUKa, NapajuiesiorpaMma, pomoOa u Tpaneuud. OTHOUIEHUE IUIOMIAICH
o1I00HBIX GUTYp.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a7a4.

CuHycC, KOCUHYC, TaHT€HC OCTPOrO yrIJia IPSIMOYTOJBHOIO TPEYroJbHUKA.

3
3Z[GCB " Jajiee KypCcuBoOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAaHE. HGI[&FOI‘
CaMOCTOATCIIBHO OIPCALCIIACT 00BeM n3y4aceMoro mMarepuajia.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHoMeTpruyeckue (PyHKIIMU YTIIOB
B 30°, 45° u 60°.

BrniucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ MEXKY KacaTeIbHOM U XOPAOU. YTIIbI
MEXJy XOpAaMUh U CeKylMMH. BriucaHHbIE W ONMUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anmHoe pacnosioxxkeHue aByx okpykHocte. Kacanume okpyxHocrtei. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. DOPMyIIbI IPUBEACHUSI.

Pemenue TpeyronbHUKOB. TeopeMa KOCMHYCOB U Teopema CUHYCOB. Perienue
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

IIpeobpasosanue noooous. [looobue coomeemcmeennbix 371eMeHMO8.

Teopema o npouszsedenuu 0mpe3Kos Xopo, meopemvl 0 NPOU3EeOeHUYU OMpPe3K08
CeKywux, meopema o Keaopame KacameibHOU.

Bekrop, gimHa  (MOAyJb)  BEKTOpa,  COHANpAaBICHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOXKHO HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluyd Hax BeKTopamu. PasnoxxeHue BekTopa 10 JIBYM
HEKOJUIMHEAapHbIM BekTtopaMm. KoopauHatel Bektopa. CKansipHOE IIPOU3BEIACHUE
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BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0KICHUS UIMH U YIJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTH. YpagHenus npsAmou U OKPYKHOCTH B
KOOPAMHATAX, IEPECECYEHUE OKPYKHOCTEM M NIPSAMBIX. MeETOX KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOIBHUKH. [{MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yIiia, BBIYACIECHUE UIMH OyT OKpyKHOcTel. [Imomane kpyra, cekropa, CErMeHTa.

Hsuoicenus naockocmu u enympenHue cummempuu ¢ueyp (21emenmapHuvle
npedcmasnenust). Ilapannenvuviii nepenoc. Ilosopom.

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

esan nu3yuyeHus yueOHOro Kypca

B coBpeMeHHOM LI(POBOM MUpPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
0O0JIBIIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPWIOKEHUH, TaK U UX
posiu B 0Opa3zoBaHuU. Kaxkplil 4eI0BEK MOCTOSHHO MPUHUMAET PELICHUS] Ha OCHOBE
UMEIOIINXCS Y HErO JaHHBIX. A 111 000CHOBAHHOTO MPUHSATHUS PEILIECHUS B YCIOBHSIX
HEJOCTaTKa WM U30bITKa HH(OpMaNUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlUIeHHE. IMeHHO mo3ToMy
OCTpO BCTajga HEOOXOJUMOCTh C(HOPMHUPOBATH Yy OOyYarOUIUMXCs, B TOM YHCIE
obOyuatomuxcst ¢ 3IIP, ¢yHKIIMOHATBHYI0O TPAaMOTHOCTH, BKJIIOYAIOIIYI0O B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIONIE YMEHHWE BOCIPUHHMATh M KPUTHYECKU
aHAJIM3UPOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B pa3JIMYHBIX (PopMax, NOHUMATh
BEPOSITHOCTHBI ~ XapakTep MHOTMX pEAJbHBIX IMPOLIECCOB U  3aBUCUMOCTEH,
IPOU3BOJNUTH IPOCTEMIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMHU cOOpa, aHallu3a U MPEACTaBICHUS TaHHBIX U3 Pa3IuyHbIX chep KU3HU
o01ecTBa ¥ rocyapcTBa MPUOOIIaeT 00yJIarouXcs K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpammbl yuyeOHOro Kypca «BeposTHOCTL M CTaTUCTHKa»
OCHOBHOW IIKOJIbI BBIIEJICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKHUE JINHUN:
«IIpencraBieHre JaHHBIX U ONMCATENBHASI CTATUCTUKAY; «BEpOATHOCTEY»; « DIIEMEHTHI
KOMOMHATOPUKNY; «BBeseHue B Teopuio rpadosy.

Copnepxanue nuaun «lIpeacraBieHure NaHHBIX W ONUCATENbHAS CTATUCTHKA»
CITY>KUT OCHOBOM 7151 GOPMUPOBAHMS HABBIKOB PabOTHI ¢ MH(DOPMALIKEH: OT UTCHUS U
UHTEpIpeTalud HHPOpMallUM, TMPEACTaBICHHOM B TaOIMIaX, Ha JgUarpaMMax u
rpagukax 10 cOopa, MNpEACTaBICHUS M aHalIM3a JaHHBIX C HCIIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTePUCTUK CpPeAHUX U pacceuBaHusa. PaboTasi ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yyarcst cuuThiBaTh U1 UHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATh HAJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OICHMBaThb WX BIHAHHE Ha
paccMaTpUBaEMbI€ BETUYHUHBI U IIPOLIECCHI.

NHTYynTHBHOE NPEACTABIECHHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCJIEIOBaHUE
3aKOHOMEPHOCTEN U TEHACHIMI CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOW I U3y4YEHUS
TEOPUHU BEPOATHOCTEH. bombioe 3HadueHue s ooydaromuxcs ¢ 3[1P 3xech nMmeror
NPAaKTUYECKNE 3aJaHusl, B YACTHOCTU ONBITHl C KJIACCUYECKHMMHU BEPOSTHOCTHBIMU
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MOJESMU.

[loHsiTue BEPOSTHOCTH BBOJUTCS Kak Mepa MPaBAOINOAO00US CIy4ailHOTO
coObrtust. [lpu m3ydenun kypca odydqarontuecs ¢ 3[IP 3HakomsaTCs ¢ mpocTermmmm
METOAMU  BBIUYHCIICHUS  BEPOSITHOCTEM B  CIYyYaMHBIX JKCIOEPUMEHTaX C
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  MCXOAAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
NO3BOJISIIONIMMU CTaBUTh M peliaTh Oojee CIOoXHBIE 3adadud. B Kypc BXoasT
HAayaJbHbIE MPEACTABICHUS O CIy4alHbIX BEIMYMHAX M HUX  YHUCJIOBBIX
XapaKTEpUCTHKAX.

Taxxe B paMKax 3TOI0 KypCa OCYHICCTBIIACTCA 3HAKOMCTBO 06yqa}oumx051 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpamusaMMu  Haad  MHOXKCCTBAMU,
pacCMaTpuBarOTCA IIPUMCPbI IMIPUMCHCHHA JI1 PCIICHHA 3adda4, a TaKiKe
HCIIOJIB30BAHUA B APYIUX MATCMATHYCCKUX KypCaX U y‘I€6HLIX nmpcamMcecTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax m3yuaetrcsi Kypc «BeposTHOCTh M CTAaTUCTHKA», B KOTOPBIM
BXOAAT pazgensl: «lIpencraBieHne MAaHHBIX W ONUCATEIbHAs CTATUCTUKAY;
«BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKWY»; «BBeneHune B Teoputio rpadoBy.

Ha u3ydeHue naHHOro Kypca OTBOAMT 1 y4eOHBI 4ac B HEIENIO B TEUEHUE
Ka)k70oro roja ooy4yenus, Bcero 102 yuebHbIX yaca.

Copepxanue ydeOHOro Kypca (1mo roaam o0y4yeHmusi)
7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaONHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadmKkoB peaiabHBIX MpoieccoB. V3BneueHnne nHGopMaIuy U3 quarpamMmm H
TaOJIHII, MCTTOIH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OnucarenpHas CTATUCTUKA: CpeaHee apupMETHISCKOe, MEAWaHa, pa3Max,
HauOOJIbIIICE W HAWMMCHBIICE 3HAYCHHWS HaOOpa 4YHCIOBBIX JaHHBIX. [IpuMepsr
CIIly4YaliHOM U3MEHYUBOCTH.

Cnyuatinslii skcnepumenm (onelm) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb manoeeposamuuix u npaxmuyecku 00Cmo8epHblX COObIMULL 8 NPUPOOe
u 6 o6uecmee. Monema u uzpanbhas KOCmb € meopui 6epoImHOCmel .

I'pagh, eepwuna, pebpo. Cmenenv eepwiunvl. Hucno pébep u cymmapmnasn
cmenensb gepuiun. Ilpeocmasnenue o ceasnocmu epaga. Llenu u yuknel. Ilymu 6
epaghax. Ob6x00 epagha (3iineposé nyms). IlpeocmasneHue 00 OpueHMUPOBAHHOM
epage. Pewenue 3a0au ¢ nomowuvio epagos.

8 KJIACC

[IpencraBnenne qaHHBIX B BHJIE TAOJIUII, AUATpaMM, TpaduKos.
MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Haja
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MHOXeCTBaMU: 00bEIUHEHHE, MepeceueHue, qonoHeHrue. CBOMCTBA onepanuii Hajl
MHO’KECTBAMHU: MePEMECTUTEIIHHOE, cOoUeTaTeIbHOE, pacrpeieuTeIbHOe,
BKITFOYeHUS. Vcmop30Banne rpaduaeckoro npeacTaBICHUS MHOYKECTB ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUM, TIPU PEIICHUU 3a]1a4.

H3mepenue pacceusanus oaumwvix. /{ucnepcus u cmanoapmuoe OMKIOHEHUe

4 3[{801: " Jajie€ KypCcuBoM 0003HaYEHBI TEMBbI, U3YUCHHC KOTOPBIX MPOBOJUTCA B O3HAKOMUTCJIILHOM IUIAHE. Ilemaror
CaMOCTOATEJIbHO OIPCACIIACT 00BeM n3ydgaceMoro mMarepuaJia.

YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombiTa. ChydailHble  COOBITHS.
BepositHocT coObITHif. ONBITE ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Crnyuaiinbiii BBIOOp. CBsI3b MEXy MAIOBEPOSITHBIMUA U MTPAKTUYECKH JOCTOBEPHBIMU
COOBITUSMHU B TIPHPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoiicmea depegves: eOUHCMEEHHOCMb NYMU, CYUeCMB08aHUe BUCAYEL
BEPUIUHDBL, CB53b MEJNHCOY UYUCTIOM Gepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvlie coovimus. Juacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie — cobvimus.  Qopmyna — ClOAHCEHUS.
sepoamuocmell. Ycnosnas eeposmuocmo. Ilpasuno ymnoxcenus. Hesasucumoie
coovimus. [Ipedcmasnenue sxcnepumenma 8 eude oepesa. Pewenue 3a0au Ha
HAaxodicOeHue 6eposmHoCmell C HOMOWbIO Oepeda CIYUAlHO20 OIKCNepuMeHma,
ouazpamm Diinepa.

9 KJIACC

[IpeacraBnenue qaHHBIX B BUJE TaOIUII, TUArpaMm, TpauKoB, UHTEPIIPETAIIIS
naHHBIX. YTeHue u mocTpoeHue Tabiauil, nuarpamm, rpaduKoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (akropuan. CodyeTaHuss U YUCIO COYETaHUH. TpeyeonbHux
llackans. Pemienue 3aaa4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cnyuyaiinviii 66100p MOUKU U3 pueypvl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0y2U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepusi UCnbITaHUM 10 niepBoro ycnexa. Cepus
ucnbeITanuii bepaymum. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA U paclpelie]ieHne BeposiTHOCTEH. MaremaTudyeckoe
oxkuaanue u qucnepcus. [[pumepbl MaTeMaTHYeCKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEHETO 3HAYEHUS BEJIMUYNHBI. MaTeMaTH4eCKOE 0KUIAHUE U TUCIIEPCUS CIIYUYAMHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEpUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OoJsbIIUX yuced. M3MepeHune BepOsITHOCTEH C MOMOIIBIO
4acToT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIIINX YKCEIT B IPUPOJIC U OOIIECTBE.

Ne 3. Tema. CyvaiiHast Belu4uHa.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUUYECKYIO
NEeSATEIBHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YUCJIE YMCHHUE YIUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIHIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBUE FapaHTHl ycIiexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIIUTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyalldid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCA CIPABOYHOU
nH(popMaluen UM ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CITIOCOOHOCTH MEPEHOCUTD MTOTYUYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYalMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEeMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
MIPOMEKYTOYHOM U UTOTOBOW aTTECTALINU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM TPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a/1a4u;

C TIOMOIIIBIO YYUTENS BEIOUPATh CIIOCOO PEIIeHHs] MaTeMaTHIeCKOM 3a/1a4uu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh M UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (POpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH ¥ CUCTEMAaTU3UPOBATHh MH(OPMAITHIO.

MOHUMATh U KCIOJIb30BaTh MATEMATHUYECKUE CPEJICTBA HATTISAHOCTH (TpauKu,
IuarpaMMbl, TaOJMUIBI, CXEMbl W JAp.) [ WUIIOCTpAllMK, WHTEPIpETalu,
aprymMeHTaIuu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpraHU30BBIBATh YU4e€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJUTh 00IIIKE CrIOCOOBI pabOThI; pabOTaTh B IPyMIIE:
HaxOJHUTh OOIlee peIIeHHEe W paspeniaTh KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIWUKTOB IMPU HAIUMYUHA PA3HBIX TOYEK
3peHUs U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB,;

apryMEHTUpPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PabOThI, JOCTUraTh Kaye€CTBEHHOI'O pe3yJibTaTa U
KOOPJIMHUPOBATH CBOM JIEUCTBHUS C IPYTUMU YICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBUThH I1I€JIM, BBHIOMPATh M CO3JaBaTh AJTOPUTMBI I pEIICHUS y4eOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IUIAHUPOBATh U OCYIIECTBIISITH JEATEILHOCTh, HAMpPaBICHHYIO Ha pEIICHUE
3a/1a4 UCCIIEI0OBATENIbCKOTO XapaKkTepa.

dbopmMynupoBaTh U yACPKHUBATH Yy4yeOHYIO 3a7ady, COCTaBSATh IUJIaH U
MOCJIeI0BaTEIbHOCTD JCHCTBUI,

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTD UITM OMIUOOYHOCTH BHITIOJHEHUS Y4eOHOMH
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3ZMOKHOCTH €€ PEIICHMUS;

CIMYaTh CIOCOO JNEUCTBHUS M €ro PEe3yNbTaT C 3aJaHHBIM 3TaJOHOM C IICJIbIO
oOHapy>KeHHsI OTKJIIOHEHUH M OTIMYHM OT dTAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUH Y4eOHOU
3a/1a4H;

MOHUMATh TMPUYUHBI, IO KOTOPBHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHMsI M HaIpaBJeHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBO€HUs yueOHOro mpenMera «Maremaruka (BKJItouas anreopy,
r€OMETPHUI0, BEPOSITHOCTh M CTAaTUCTHUKY)», paclpeiesieHHble M0 rojaM oOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIUITY T0OABIEHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, YK€
Ha3BaHHbBIE B MPEIBIIYIINX TOJaxX MO3UIMH, KaK MPABUIIO, TOCIIOBHO HE MOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJILTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «MATEMATHUKA» (IIO TOAAM OBYYUYEHU )

OcBoenue yudeOHOro kypca «Marematuka» B 6 Kilace OCHOBHOM HIKOJIbI
JOJDKHO OOecrneunBaTh JIOCTHXKEHHE CIEAYIOIMX MPEIMETHBIX 00pa30oBaTEIbHBIX
PE3yNbTATOB:

6 KJIACC

Yucna u éviuucnenus

OpHEeHTHPOBATHCS B MOHATHUSAX M ONEPUPOBATH HA 0a30BOM YpPOBHE TEPMUHAMU,
CBSI3aHHBIMHU C PA3JIUYHBIMU BUJAMM YHUCENl U CIHOCOOAMM HX 3aIlUCH, MEPEXOIUTh
(ecnu 3TO BO3MOKHO) OT OJIHOM (POPMBI 3aIKCH YKCTIa K IPYTOM.

CpaBHUBaTh U yHOPSAOYMBATH LIE€JbIE YMCIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YUCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BrimonuaTe apudmernueckre AeHCTBUS ¢ HATYPaJIbHBIMU U LIEJIBIMU YUCIAMH,
OOBIKHOBEHHBIMHU M JIECATUYHBIMU APOOSIMHU, MOJOKUTEIBHBIMU M OTPULIATEIBHBIMU
YUCIIAMH.

BrruncnaTs 3Ha4€HUS YHMCIIOBBIX BBIPAKEHUN, BBIIOJIHATH IPUKUAKY U OLIEHKY
pe3ynibTaTa BBIUMCIEHUMN; BBINOJHITh MPEOOpa30BaHUSI YMCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(h)METHUECKHUX JEHCTBUU.

COOTHOCUTH TOYKY HA KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YHCIIOM
Y U300pakaTh YMCJIa TOYKaMU Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH MOYJIb YUCIA.

COOTHOCHTH TOYKM B IPSIMOYI'OJIbBHOM CHUCTEME KOOPAMHAT C KOOpAUHATaMH
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3TOU TOYKH.

OxpyrasTh LieNble 4YHclia W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMM,
CBSI3aHHBIMH C 3aIMCHIO CTETICHH YKCJIa, HAXOIUTh KBaJIpaT U Ky0 4ucia, BEIYUCISATD
3HAYCHUS MPOCTEHIIINX YHCIIOBBIX BRIPAKCHHUH, COJEPIKANINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM IPaBUJIa), PACKIIAAbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIIH.

llonvzo06amucsa macumabom, COCTABIATH MPONOPLUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MAaTeMaTHIECKHX
BBIPDOKCHUM, HAXOJAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIICCTBIISSA
HE0OXOIUMbIE TIOJCTAHOBKM W TpeoO0pa3oBaHus (C OMOpPOIl Ha aJIrOPUTM Y4EOHBIX
JEeHUCTBUIN).

HaxonuTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmosuwix 3a0au

Pemate MHOTOIIArOBBIE TEKCTOBBIC 33Ja4M APUPMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp npocTenime 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTU, CBSI3bIBAIOIINE BEINYUHBI:
CKOPOCTb, BPEMs, PACCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIBL3YS apuMETUUECKUE EHCTBUS, OIIEHKY, TPUKUIKY;
TIOJIB30BATHCS SAMHUIIAMHU U3MEPEHHUS COOTBETCTBYIOIINX BEIIMYHH.

CocTaBnaTb OyKBEHHBIC BHIPAKEHUS M0 YCIOBHIO 33J]a41 MOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wHQOpMaIMIO, MPEICTABICHHYI0 B TaljuWIlaX, Ha JHUHEHHOM,
CTOJIOYATONM WM KPYroBOM JauarpaMmax, HHTEPIPETUPOBATH IPEACTABICHHBIC
JTAaHHBIC; UCTIOIB30BATh JJAHHBIC MPU PEIICHUH 3a/1a4.

[IpencraBnsats nHOOPMAITUIO C TTOMOIIBIO TAOJHII, JIMHEWHONW U CTOIOYATOM
JUarpaMm.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (HopMy
W3YYCHHBIX TE€OMETPUYECKHX IUIOCKUX W TPOCTPAHCTBCHHBIX (HUTYp, MpHUMEpHI
PaBHBIX H CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIeT4aTOi Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTyphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTrh mpencTaBieHUE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIJIbI 33JIaHHOW BEJIMYWHBI, TIOJIb30BAThCS MPU PEIICHUU 3a1ad TPpaayCHON Mepoit
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJBHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUSI ITTMHBI, BBIPAXKaTh OJHHU CIUHUIIBI U3MEPEHUS IIUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKaMH, OT TOYKHU J0 TPSIMOH, ITTMHY ITyTH Ha KBAJPaTHOU CETKe.

Beraucnsate  miuomanab  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHKOB,
MCTIOJB30BaTh pa30MeHIE Ha TPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, JOCTPAUBaHUE JI0
NpSIMOYTOJIbHUKA;, TI0JH30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN MapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHMUIIAMH U3MEpeHUs] 00bEMA; BhIpAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXKJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (Ipu HEOOXOIUMOCTH C BU3yaJIbHOW OTOPOiA).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA» (ITO TOAAM OBYUEHNM )

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOHKHO OOecneyuBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

TKJIACC

Yucna u éviuucnenus

BemmonHsaTh, coyeras yCTHbIE W NIUCbMEHHbIE NPHUEMBI, apupMeTHdyecKue
NEUCTBUA C PALIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAaYeHUS YHUCIOBBIX BBIPAXKECHHH; MPUMEHSTh pPa3HOOOpa3HbIC
CrocoObl M MPHUEMBI BBIUMUCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEPM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoguth OoT omHOM (OPMBI 3aMHMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUYHYIO ApoOb). CpaBHUBATH U
yHOPSI0YUBATh pallMOHATBHBIC YUCIIA.

OKpyrJsTh yncna.

BbINONHATE TPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLEHKY 3HAYECHUN
YHCJIOBBIX BBIPAXKECHUH.

BBINOJIHATH 1EHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMH MIOKA3aTEISIMU (C ONTOPOI
Ha CIIPaBOYHYIO WH(POPMAITHIO).

[TpuMeHATh MpU3HAKU AECTUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HaTypaJlbHbIX

27



quced.

Pemlate mnpocreiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPLUHUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 337a4 ¢ YYETOM OTPaHUYEHHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBAaTbCS B TOHIATHSAX H  ONEPUPOBaTh Ha ©Oa30BOM YpPOBHE
anreOpanyeckor TepMUHOJIOTHEN U CHMBOJIMKOM.

Haxoaute 3HaueHHsi OYKBEHHBIX BBIPAKEHUN NPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BoInonHTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, MPUMEHSTHh (hOPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIIPaBOYHYIO HH(OpMAIHIO).

OcCylecTBIATh Pa3IOKEHUE MHOTOUYJIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUA 33 CKOOKHM OOIIEro MHOYKHUTENS, TPYNIIUPOBKU CIIaraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB VISl PEIICHHS] pa3IMUHbIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH C HATypaJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3zoBaHusl BEIpXKEHUH (C OMOpoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypasnenua u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
nepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTh, sBIeTCS U
YUCJIO KOPHEM YPaBHEHUS.

NmeTs npeacraBieHue o rpaguiyeckux MeToAax Mpy PeIIeHUH JTMHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOTro
YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIUHATHOM JIOCKOCTU TpaduK JUHEHHOTO YPAaBHEHUS C JBYMSI
NePEMEHHBIMU; TI0JIB3YSCh TPadUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemiath cuctembl IBYX JUHEWHBIX YpPaBHEHHU C JBYMS NEPEMEHHBIMU, B TOM
yucle rpaguuecku (C onopoy Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIN3a) U PelllaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1auy MOJYYEHHbINA PE3YJIbTaT.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakath Ha KOOPAMHATHOMN MPSMONM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHUCIOBbIE MPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM;
CTPOUTH TpauKy TUHEUHBIX PyHKIUH. CTpouTs rpaduk GpyHkum y = KX + Db.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHUMOCTH  MEXKIY
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BEJIMUYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTb, BPEMS, PACCTOSIHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH;
M3BIIEKATh U UHTEPIPETUPOBATH MH(POPMALIHMIO U3 TPA(UKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

SKJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
qycesl JUIsl CPaBHEHHUS, OKPYIVIEHHWS M BBIUYMCIICHUN; M300pakaTh NEHCTBUTEIIbHBIC
YHUCJIa TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATh MNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTh
KBaJpaTHbIE KOPHH, HCIIOJNb3ys NPHU HEOOXOAMMOCTHU KaJIbKYJSATOP; BBINOIHATH
MpocTellme mnpeoOpa3oBaHus BBIPAKEHUH, COJEpKAIUX KBAJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIBIX YHUCENI C MOMOIIBI0 JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTeJIeM, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHHUM, COJEpKallluX CTENEeHH C LeJbIM IoKa3aTeiaem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MMPEOoOpPa30BaHUs PALMOHAIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTUKU.

Ypasenenusa u nepasencmea

Pemiats nuHelHbIe, KBaIpaTHbIE YPaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(pOpMallK) ¥ palUMOHAJIbHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAMTE IPOCTENUILINE UCCIICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBiIeHUN (ycTaHaBIMBATh, UMEET JIU
YpPaBHEHUE WIM CHCTEMa YPAaBHEHHMH pEUIEHUs, €CIIM MMEET, TO CKOJBKO, M Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKM 3amaund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MTOJTYYECHHBIA PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKU; PEIIATh
JIMHENHbIE HEPABEHCTBA C OJJHOM MEPEeMEHHON U MX CUCTEMBbI; AaBaTh Ipaprueckyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu
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OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHbIE TOHATHS M S3BIK
(TEepMHHBI, CUMBOJHMYECKHE OOO3HAYCHHUs); OIpPENENATh 3HAYeHHWE (PYHKIUU TIO0
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMIA Braa , Y = X5, Y =X, Y =+/x , Y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIMH 1O €€ rpaduKy (MpH HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U UPPALIUOHAIIbHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOUeTast
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHHUS C HPPAMOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C LEJbIMU MOKA3aTENSIMU U KOPHEN; BBIUUCIISTh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ACHUCTBUTENBHBIE YHWCIIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenua u nepasencmea

Pewiats nuHElHbIE U KBaJApaTHbIE YPABHEHUSI, YPABHEHUS, CBOJIAIIUECS K HUM,
npocTenime TpoOHO-paIMOHATLHBIC YPAaBHEHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUW C JByMs
NEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud alreOpaudeckuM CIocoOoOM ¢
MOMOIIILI0 COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMBbl JIBYX YypaBHEHUU C JAByMs
MepEMEHHBIMH.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B TOM
4yyclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YpaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEHBIE HEpPaBEHCTBA, KBAApaTHbIE HEPABEHCTBA; H300pakaTh
pelIeHHe HEPAaBEHCTB HA YKCIOBOW MPSMOW, 3aMKChIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
OpsIMOM, 3aIIMCBIBATh PELIEHUE C TTOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEIIEHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBath ¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PAacIoIoKEHUE Ha KOOPAMHATHOM TNTOCKOCTH rpadukoB GpyHKIni Buaa: ¥ = KX, y = kx

— ay? _ 3y - = _ .
+bh,y=ax +bx+c,y=x,y=yx, ¥y = ;" B 3aBUCHUMOCTH OT 3HAUYEHUH
K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth 1 M300paXkaTh CXEMaTUYECKH TpapUKH KBAJPATUUHBIX (DYHKIIHHA,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETHUECKYI0 U TE€OMETPUUECKYIO TPOTPECCUU TPH Pa3HBIX
Croco0ax 3agaHusl.

BbIMONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmya N-ro  dWieHa
apu(METHUECKOW M TEOMETPUYECKON Nporpeccrid, CyMMBbI NEpBBIX N wWieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pemartse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM YUCIIE
3aJaud U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KalbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPUA» (IIO TOAAM OBYUYEHIM )

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOILEro
o0pa3oBaHMsl JODKHO OOecrnednBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3ydeHHBIC T€OMETPpUUSCKUE (PUTYPBI, ONPEACTATh UX B3aUMHOE
pacIoJIoKeHUE, H300paxaTh reoMeTpuuYeckue (QUTyphl; BBINOJIHATH YEPTEKU IO
YCIOBHIO 3a/aud. MI3MepATh JTUHENHBIE U YIJOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznuyaTh pazMepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh 4EPTEKH K TEOMETPUUSCKUM 3a/1auaM (C UCIIOIb30BAaHUEM CMBICTIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI H/WJIA aJTOPUTMa YIECOHBIX TCUCTBHI).

[Tonp30BaThCs NpPU3HAKAMH  PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJIBLHUKOB TP PEILICHUH 3a]1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUN TeOMETPHUUYCCKHX 3a1a4 (C HCTIOJIb30BAaHUEM 3PUTEIIBHOM HATJISIAHOCTH W/HITH
BepOaIbLHOM OTIOPHI).

Onpenensts napaieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM A0 TOUYEK APYTrOM IMPSAMOM.

Pemats 3amaun Ha KiIeTyaTou Oymare.

[TpoBOINTH BRIYMCIICHUS Y HAXOJAUTHh YHCIIOBBIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 3a/la4axX C UCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMpH TEPECEUECHUU JBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOUEK.

DopMyIMpOBaTh OMPEACICHUS OKPYKHOCTH M Kpyra, XOpJAbl M JuUaMmeTpa
OKPYKHOCTH, TOJIb30BAThCSI UX CBOMCTBAMHU. Y METh NMPUMEHATh 3TU CBOWCTBA IPHU
pellIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OUCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTUpOBaThCS B TOHSATUAX UM OMNEpUpoBaTh Ha 0a30BOM ypOBHE:
KacaTtejabHasi K OKPYXXKHOCTH, TE€OpeMa O TNEPIEHIUKYIIPHOCTH KacaTeJIbHOM W
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencraBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

8 KJIACC

Pacrno3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
NI0JI30BATHCS UX CBOWCTBAMU IPH PEIIEHUH N€OMETPUYECKUX 3a/1a4.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHry 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOKCTBA IIPU PELIEHUN MPOCTEUINX TEOMETPUIECKUX 3a1ad. MiMeTh npencraBieHue
o Teopeme daseca U TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C Oopoi Ha 3pUTENIbHYIO HATJISITHOCTB ).

[IpumeHsATh npu3HAKU MOA00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBaThess Teopemoit I[ludaropa nmns pemeHuss TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSMUM CHHyCA, KOCMHYyCa M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 110yIb30BaThC 3THMHM THOHATHSAMHU ISl PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIMIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(moNB3yACh, Iie HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATHSMM BOMCAHHOTO M ULEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJIaX, YTIaX MEXIy XOpJaMu (CeKyIIUMH) U YIJIE MEXKIY
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJIydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUTS 3a]1a4 peasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUH (TOJB3YsCh, TA€ HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY). HaxoauTs (C MOMOIIBIO KalbKyJIATOpa) UIMHBI M YIJbL IS
HETa0JIMYHBIX 3HAUECHH.

[Tonp30BaTbes (opMysiaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM JUII HAXOXKICHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPU PELICHUU
MPOCTEUILINX T€OMETPUUECKHUX 3a1au.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1mo00HBIX (uryp. ITosb30BaThCs CBOMCTBAMHU MMOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUMCIATH JJIMHBI M HAXOAMUTh YIJIbI y TOJOOHBIX QUryp (10 alroputMy y4eOHbIX
nevicreuit). IlpumeHaTh cBolcTBa MOAO00MS B NPAKTHUYECKUX 3ajadax. YMeETh
OPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOLIEM MHpE.

[Tosnp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW ONOpE) O MPOU3BEAEHUN OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, MPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nueckux 3aaay. [[puMeHsTh
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3aau.

Brnanets MOHATUSMU TNMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIMAaHHOM MEPBHI yIJIa, YMETh BBIYUCIIATH IUIOIIA(b KpyTa
M ero 4Jactei (C omopoi Ha crpaBo4Hyr0 uH(popManuio). [IpuMeHsTs moydeHHbIe
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpuMeHATh MONYYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTHh MAaTEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMCICHUS C
OpUMEHEHUEM TO0J00MS W TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TJe
HE0O0XO0IMMO, KAIBKYJISITOPOM).
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[JIAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATBI OCBOEHUS PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (110 TOJIAM
OBYUEHUST)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIACCaxX XapaKTePU3yIOTCs CIECAYIOMUMHU YMEHUSAMMU.

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HAa JIUarpaMmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMI, CTPOUTH JHArpaMMmbl (CTOJOMKOBBIC
(cTosi0uaThie) U KPYTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOU
HaTJISAHOCTH W/WUJIH BepOaIbHOM OTOpPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIAHHBIE,
MPE/ACTABJICHHbBIE B TA0IMIIAX, HA IUarpaMmax, rpaukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudMeTuyecKoe, Meana, HauOoJIblllee 1 HaUMEHbIIee 3HaYeHUs, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAINIO, TPEACTABICHHYIO B BHUJIE
Tabyuil, Auarpamm, rpadukoB; MPEACTaBIATh JAaHHBIE B BUAE TaOJMIl, JAUATpamMM,
rpauKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHAJIN3a JJAHHbBIE C TIOMOIIBI0 CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM U3MEpeHuid U HaOmIoAeHUW (C  HMCMOJBb30BAaHUEM  3pUTEIIbHOU
HaTJISHOCTH W/WI BepOaIbHON OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy9ailHBIX COOBITUH B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAHUEM 3PUTEIBLHOM HATJISTHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diisiepa, YUcIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJTHATD OTNEPAIMK HaJl MHOKECTBAMU: 00beIMHEHUE, IEPECCUCHHE, JOTIOJHECHHUE,
NEepPEYUCHIATh  DJIEMEHThl ~ MHOXXECTB, IPUMEHSTh CBOMCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmeth mpencraBieHue O rpauUuecKoM TPENCTABICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JJIsl OTKCAHUs MPOLIECCOB U SIBIICHUI, B TOM YHKCIIE NIPU PELICHUHN 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.

34



9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAC TaOJNHII, JUarpamm, rpaukoB; MPEICTaBIATh JaHHBIC B BHUJIE
Ta0JIUIL, TUarpaMm, rpauKoB.

Pemate npocreiinve 3a1a4u OpraHu30BaHHBIM IEPE0OPOM BAPUAHTOB, & TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMi MPOBEAEHHBIX U3MEPEHUIM U HAOIIOeHUM (C OMOpOil Ha CIPaBOYHYIO
uH(bOpPMAIIHIO).

HaxoauTb BepOATHOCTU CIydyalHBIX COOBITHM B HM3Y4YEHHBIX OIBITaX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUSX
WCTIBITAHHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpEeleTcHUN
BEPOSATHOCTEM.

NMmerp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI KakKk O HpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
IpUpOe U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIAHUPOBAaHME U KOJMYECTBE YacoB, OTBOAMMBIX HAa OCBOCHHME KaXJOM TEeMbl Y4EOHOIO

npeaMeTa
«MaremaTuka» aJanTUPOBAHHOM OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHuUs
oOydaromuxcs € 3aAepKKOM INCHUXUYECKOIO pa3BUTHSA, B ILEJIOM COBINAJAlOT C COOTBETCTBYIOIIMM pa3leiioM
[IpumepHoii paboueld mporpamMmbl ydyeOHOro mnpenmera «MaremaTuka» 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO
obuiero obpaszoBanus. Ilpu 3tom Opranusanus BIpaBe caMa BHOCUTh M3MEHEHUS B COACPKAHHME U PaCIpEIeIICHUE
y4e0HOro mMaTepuana o rojaaMm o0y4eHus, B MOCIEAOBATEIbHOCTh U3YyYEHUSI TEM M KOJIMYECTBO 4aCOB HA OCBOCHHE
KOKJIO0M TEeMbl, OMNpeleJeHUEe OpraHu3aluOHHBIX (opMm oOyueHus U T.. OOOCHOBAHHOCTH JAHHBIX HM3MEHEHUU
ompenensieTcss BbIOpaHHBIM  00pa3oBaTeNbHOW opranuzauuerd YMK, UHAMBUAYaNbHBIMU NCUXO()HU3NYECKUMU
0COOEHHOCTSIMU KOHKPETHbIX o0ydaromuxcs ¢ 3[IP, crerneHnpio yCBOEHHOCTH UM yU4€OHBIX TEM, pEKOMEHAALUSIMHU 10
oTOOpy U afanTalnuy yueOHOro Marepuasna o MaTeMaTHKe, peAcTaBlieHHbIMU B [losicHUTENnbHOM 3anucke.

H KosnuecTBo yacoB Buasbl nesitesibHOCTH DJIeKTPOHHbIE
anMeHOBaHMe
Ne (uudpossbie)
n/m  PA3AeIoB HTeM Beero Konrpoabnbie IIpakTnyeckue 06PA30BATEILHbI
nporpamMMel padoThI padoThI e pecypebl
BeimoisaTs, apudmerudeckue AeHCTBHA C
MHOTO3HAYHBIMH  HATypaJbHBIMH  YHCJIAMH,
HAXOAHUTHh 3HAYEHHUS] YUCIIOBBIX BBIPAKEHUU CO BuGmmorexa IJOK
Harypanbheie 30 1 CKOOKaMM M 0e3 CKOOOK; BBIYMCJIATH 3HAYECHHUS https://m.eds00.ru/7f
quciia BBIp&)KeHHﬁ, COZepKalIX CTCIICHHU. 414736
BbINOJHATL, NPUKUAKY W OWEHKY 3HaYeHWH
YUCJIOBBIX BBIPAXEHUU, NPHUMEHATH MPUEMBI
BROBEPKH Pe3y/IbTaTa.
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Hcnonp3oBath pu BBIYHCIICHUSX
NepeMecTHTEIbHOe " couyerarebHOE
CBOIiCTBa CJI0’KeHUsl " YMHOKEeHHS,
pacnpedenumenbHoe CEOUCMEO YMHONCEHUA
OMHOCUMENbHO C0HCEHUA, CBOIiCTBa
apudmMeTHYeCKHUX JeiiCTBUIL.

HccnenoBarh  yuCIIOBBIE  3aKOHOMEPHOCTH,
IIPOBOAUTHUYUCIIOBBIE KCIIEPUMEHTBI.
®opMyJIMpOBaTh ONpeAedeHHs JICIUTENS U
KpaTHOro, HauOOJbIIEro OOLIero JeNuTeNs MU
HauMEHbBIIEr0 OOLIEro KpaTHOro, HPOCTOro U
COCTaBHOT'O YHCEJ; MCIOJIb30BaTh ITH IOHATHS
IpU pEleHUuH 3a7ad (Mpu HEOOXOIUMOCTHU C
OIIOPOil HAATOPUTM IPABUIIA).

IIpumensTs AJITOPUTMBbI BBIUMCIICHUS
HauOO0JIbIIEro OOIIEro NeNUTENs] U HaUMEHBIIIETO
o0miero KpaTHOTO JIByX 4YHCEJd, aJIrOpUTM
pa3JI0KEHUS YnCiIa Ha IPOCTHIE MHOKUTEIIH.
HccaenoBarb CBOMCTBA JEIUMOCTH CYMMBI U
IIPOM3BEJICHNS YHUCENI C ONOPOM HAa BONPOCHBIN

IIJ1aH.
HpI/IBO)_II/ITb NpuMepbl 4YHCEI C 3aJaHHbIMU
CBOﬁCTBaMH, pacnmo3HaBaThb BE€pPHbIC Hu

HeBepHbIe YTBEPXKICHHUS O CBOICTBaxX 4wucen,
onpoBepraTb  HEBEPHbIE  YTBEPXKIEHUSA  C
MTOMOIUIbIO0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTemMaTuueckue
NPpeJI0KeHUs C TOMOUIBIO CBA30K «H», «HITN»,
«ECJIH. . ., TO...» 10 00pasILy

eI TEeILHOCTD YUYUTEJIs ¢ y4€TOM padoueil mporpaMMbl BOCIIUTAHUS

HCIOJIb30BAHUE BO3MOXHOCTEH COIep KaHMs yUeOHOTo TpeMeTa 4epe3 JEMOHCTPAIINIO JISTSM MPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TIOBEICHHUS,
MIPOSIBIICHUS YEIOBEKOIIO0US U 10OpOCEpIeuHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTSHHUS, 3aj1a4 JUIsl pEIIeHUs, TPOOIEMHBIX CUTYalui
JUTsl OOCYKIIEHUS B KJ1acce;

NpUMeHeHHe Ha YpOKE PaJMuYHBIX (popM paboTHl ydalMXCs: WHTEIUIEKTYAIbHBIX UTP, CTUMYIHUPYIOIIMX MMO3HABATEIbHYI0 MOTHBAIMIO IIKOJIBHUKOB;
JTUIaKTHYECKOTO Tearpa, TJe IMOJydeHHbIC Ha YpOKE 3HAHHS 06I>IFpI>IBaIOTC$I3? TeaTpajbHBIX MMOCTAHOBKAX; JAMCKYCCHH, KOTOPBIC JAIOT yYaIIHuMCS




BO3MO)XHOCTh IIPUOOPECTH OTBIT BEJCHHUSI KOHCTPYKTUBHOTO JIMaiora; TPYIOBOi paboThl Wi pabOTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMAaHIHON
paloTe 1 B3aMMOJIEHCTBHIO C IPYTHMHU JAE€TbMU;

Pacno3naBarb Ha uepTekax, pUCYHKax Clydau
B3aUMHOT'O PACHOJIOKEHHS ABYX MPSMBIX.

HN3o00paxkatb ¢  NOMOMIBID  YePTEKHBIX
HHCTPYMEHTOB  KJIETYaTOMN Oymare  1Be
[epeceKaroIIyecs MpsMble, ABE MapajlielbHbIE
NpsMBIE, CTPOUTH IIPAMYIO, NEPIECHIUKYIIPHYIO

IOAHHOM.
Harnagnas o
reomenmn PHUBOINTH NpUMepbI Bu6miorexa LOK
2 ' 7 1 TTapajyiebHOCTH 1 https://m.edso0.ru/7f
I[IpsMble HA MEePIEHANKYIISIPHOCTH PSIMBIX B IPOCTPAHCTBE. 414736
IUIOCKOCTH Pacno3HaBaTh B MHOTOYTOJIbHHKAX

NEPNCHAUKYIIAPHBIC U MapalJICJIbHBIC CTOPOHBI.
N300paxaTh MHOTOYTOJIBHUKH C
napajiCJIbHbBIMHA, NIEPIICHAUKYIAPHBIMU
cTopoHamu 1o oopasiy. Haxoaurs pacctosiHue
MCXKAY ABYMSA TOYKaMH, OT TOYKH OO0 HpﬂMOI\/'I,
JUIMHY ITyTH Ha KBaJIpaTHOM CETKE, B TOM YHCIIE
UCIIONB3YS IIU(POBBIE PECYPCHI.

JesITEJILHOCTD YUHUTEJIsl ¢ y4€TOM padouell MporpaMMbl BOCIIUTAHUS
no0yx1eHHne IIKOJbHUKOB COOJIIO/IaTh Ha YpPOKEe OOIICNPUHATHIE HOPMBI MOBEJIECHHS, MpaBuiia OOLIEHUs CO CTApIIMMU (YUUTENSIMHU) U CBEPCTHUKAMHU
(ILIKOJTbHUKAMHU ), TPUHIIUITB! Y4eOHOM NUCHHUIIIMHBI M CAMOOPTraHU3aI1H;
NpHBJIeYeHHe BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY aCHEKTYy M3y4aeMbIX Ha ypOKaX SsIBICHUM, opraHu3aius uX paboThl ¢ MOIyd4aeMOW Ha ypoOKe
COLIMAJIbHO 3HAYMMON HH(pOpMaIueil — THUIIMUPOBAHHUE €€ 00CYKIEHUS, BBICKa3bIBaHUS YUALIIMUCS CBOETO MHEHHUS T10 €€ TOBOJTY, BBIPAOOTKHU CBOETO K
HEl OTHOIIICHUS;
HCII0JIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEHN cofiep kaHus yueOHOTO IpeaMeTa yepes3 AEMOHCTPALIUIO IETSIM IPUMEPOB OTBETCTBEHHOTO,
IpakJaHCKOTO MOBEJICHHUS, POSIBIICHUS YETIOBEKOIIOOUS U T0OPOCEpIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB JJIsl YTEHHUS, 33134 JJIs
pelieHus, TpobJeMHBIX CUTyalul U1 00CYKIeHHs B Ki1acce.

CpaBHuUBaTL W  YNOPSIAOYUMBATHL  JIpoOwH,

BBIOHpPATH CIOCO0 bubmorexa HOK
3 Hpobu 32 1 . https://m.edsoo.ru/7f
CpaBHEHHS JpoOei. 414736

B®eacraBasATe JecATUYHbIE JApoOM B BHJE
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OOBIKHOBEHHBIX Jp0o0ei U OOBIKHOBEHHEIC B BUIE
JNECATUYHBIX, MCHOJb30BATh JIKBHBAJEHTHbIE
npeacTaBJeHusl JAPOOHBIX YHCENl TPH  HUX
CpPaBHEHUH, npu BBIUMCIICHHSIX (npu
HEOOXOAMMOCTH C HAINPABJISAIONICH TOMOIIBIO).
Hcnonb3oBath  jgecATUYHBIE  ApoOM  TMpHU
npeoOpa3oBaHUM  BEIUYMH B METPHUYECKOM
CUCTEME MEP.

BeinmonsaTs apudmernyeckue AeicTBUA C
OOBIKHOBEHHBIMH UJIECATUYHBIMU APOOSMHU.
BouruncjasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC IPOOU, BHIIOIHATH
npeoOpa3zoBaHusl JpoOei, BBIOHPATH CIHOCOO,
NPUMEHATH cBOlicTBa apupMeTHIECKUX
JIEUCTBUN JIJ1s pallMOHAIU3ALUKA BEIYUCIICHUH.
CocTaBjfITb  OTHOIIEHUS U  NPONOPIHH,
HAXOAHUTHb OTHOLICHUE BEJIMYUH, ICIUTh BETUUNHY
B JIAaHHOM OTHOILICHUH.

Haxomnuthb IKCIMEPUMEHTAIbHBIM NyTéM
OTHOIIIEHUE [JIMHBI OKPY)KHOCTH K €€ JHaMeTpy
(mpu  HEOOXOAMMOCTHM €  HampabBiIsOLICH
MTOMOIIIBIO).

Haxoautp MacmTal miuaHa, KapThl U BBIUUCISTH
paccTosHUS, WCIMONB3ysd MacmTad ¢ Oomopoil Ha
QITOPUTM y4eOHBIX JehcTBUN. OOBACHATH, YTO
TaKoe IMPOLEHT, YMOTPeOasTh 000POTHl peun co
CJIOBOM «IIPOIICHT». BbIpa:kaTh TPOIEHTH B
JIpo0siX U IpoOH B MPOIEHTAaX, OTHOILIECHUE ABYX
BEJTMYWH B MIPOIICHTAX.

Bb1uucjasiTh TIPOIIEHT OT YHCIA M YHCIO IO €ro
MPOLICHTY.

OxkpyriasaTs Jpobu U MPOLEHThl, HAXOAWUTh
MPUOJIMDKEHUST YHUCET TPU  HEOOXOAMMOCTH C
MCIIOJIb30BaHNEM BU3YaJIbHOM OIOPBI.

Bemiate  3ajauyM Ha  4acTH, IPOLEHTHI,
9J




JeITEJILHOCTD YUHTEJIsl ¢ y4€TOM padouell MporpaMMbl BOCIIUTAHUS

MPOIOPIIMK, HA HAXOXKJICHHE IpOoOHU (MPOIICHTA)
OT BEIUYMHBI M BEIUYMHBI 1O €€ JIpoou
(mpouenty), npobu  (TpoOIeHTa),  KOTOPBIHA
COCTaBJIIET  OJIHA  BEIMYMHA OT  JIPYrOWM.
IIpuBoaNTH, pa3oupaTh, OLIEHUBATH PA3ITUIHBIC
peIIeHHMSI, 3aICH PEIICHUI TEKCTOBBIX 3a/1a4 TPU
HEOO0XOIMMOCTH C HAPABJISIONIEH TOMOIIBIO.
N3BaexaTh nHpOpMALHIO U3 TAOTUIT
JarpamMM, HHTEPIPETUPOBATH TaOJIUIHBIE
JTAaHHBIE, OTIPENENATh HauOOJIbIIIee M HANMEHBIIICE
U3 MIPEICTABICHHBIX JTAHHBIX.

NPUBJCICHUE BHUMAHUA IIKOJBHUKOB K IEHHOCTHOMY ACIICKTY HM3Yy4Ya€MBIX Ha YpOKax HBHGHHﬁ, OpraHu3anusa ux pa6OTLI C HOHy‘l&CMOﬁ Ha YpOKE
conuaJibHO 3HAUMMOM I/IH(l)OpMaIII/Ief/'I — HHUOHUHUPOBAHUC €C OGCY)KIIGHI/UI, BBICKA3bIBAHUA YHAIIUMUCA CBOCIO MHCHHS IO €€ IIOBOAY, BI)Ipa60TKI/I CBO€TO K

HEW OTHOIIICHMUS,

rloﬁymelme IIKOJIbBHUKOB CO6J'IIO)I&TB Ha YpOKE O6H_Iel'IpI/IH$ITBIe HOPMBI ITOBCACHUS, ITPpaBUJId O6H.[CHI/IH CO CTapmnMu (y‘lI/ITCJ'IHMI/I) U CBCPCTHUKAMU

(IIKOTBHUKAMH ), TPUHITUIIBI YI€OHOHN AUCITUTUITMHBI U CAMOOPTaHU3AIIHH;

HCI0Jb30BAHHE BOCIIUTATEILHBIX BO3MOKHOCTEH CoAcCpKaHUA y‘~I€6HOl"O npeamMeTa 4e€pe3 ACMOHCTPAlUIO J€TAM NPUMEPOB OTBETCTBEHHOTO,
Ipa’kAaHCKOT'O MOBCACHUS, ITIPOSBIICHUS YEeJI0BEKOIIOOUS U ,Z[O6p0C€pI[e‘lHOCTI/I, qepes3 HO,[[60p COOTBCTCTBYIOIIUX TCKCTOB IJIA UTCHUS, 3a1a4 OIS

pelieHus, TpoOJeMHBIX CUTyalUul U1 00CYKIEHHs B KJ1acce.

Harnagnas
4 TeOMETpHS. 6 1
Cummerpus

Pacno3naBaTrh Ha ueprekax U HM300paKEHUSX,
U300paxkaTh OT PYKH, CTPOMTH C ITOMOIIBIO
WHCTPYMEHTOB  Qurypy (OTpe3ok, JOMaHYIo,
TPEYTrOJIbHUK, TMPSAMOYTOJIBHUK, OKPYXHOCTH),
CUMMETPUYHYIO JAaHHOM OTHOCUTEIBHO MPSIMOU,
TOYKH C HAIPaBJISIOLIEH MOMOIIBIO.

Haxoauth npuMepbl CUMMETPHUH B
oKkpyxaroiiem mupe. MoaeaupoBaThb

u3 Oymaru nBe  (urypsl,
CHMMETPHYHBIEOTHOCUTEIHHO
IIPSIMOM; KOHCTPYHPOBATh

reoMeTpUYeCKUeKOH(PUTYpaLIUU, UCTIONb3YS
CBOMCTBO CUMMETPHUH, B TOM UHCJIE CIOMOIIbIO

but6mmorekxa [IOK
https://m.edsoo.ru/7f
414736
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U(POBBIX PECYPCOB C OMOPOH HA ANTOPUTM
Y4eOHBIX ICHCTBUMN.

/leATeIbHOCTDh YYUTEJIA ¢ Y4€TOM padoueii MporpaMMbl BOCIIUTAHUS

(LLIKOJTbHUKAMHU ), IPUHIUITBI Y4eOHOM NUCUUIUIMHBI M CAMOOPTraHU3aIl1H;

ycTaHOBJIEHHMe TOOPHIX OTHOIICHUH MEXKIly YUUTENIEM U €T0 YYCHHKAMHU, CIIOCOOCTBYIOIINX MTO3UTUBHOMY BOCIIPUSTHIO YYATUMHUCS TPEOOBAHUI U MTPOCH
[IPUBJICYCHUIO UX BHUMaHUA K 00CYX1aeMOH Ha ypoke HH(GOpPMaLUH, aKTUBU3AL[MH UX [T03HABATENILHON JAEATEIbHOCTH;
MoOy /1eHne IIKOJHbHUKOB COONIONaTh Ha YypOKE OOLICTIPUHATHIE HOPMBI IOBEACHHS, IpaBHia OOIIEHUS CO CTapmuMu (YYUTEISIMH) U CBE

NpuBJieYeHNe BHUMAHHS NIKOJILHUKOB K IIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax SIBIICHUH, OpraHu3aius ux paboThl ¢ IOIy4aeMol Ha YPOKE COIIHA,
3HaYUMON MH(pOPMaIel — MHUIIMMPOBAHUE €€ 0OCYKICHHSI, BBICKa3bIBAaHUS YYAIIUMUCS CBOETO MHEHMS 110 €€ MOBOY, BBIPAOOTKU CBOETo K HEl OTHOIIE

pC

HI

Beipaxenus ¢
OykBaMu

Hcnoab3oBaTh OYKBBI 11 0003HAYEHUS YMCET,
IIPH  3aIlUCM  MATEMaTUYECKUX YTBEPKICHUM,
COCTaBJIATh OYKBEHHbBIE BBIPAXKEHUS 10 YCIOBHIO
3aJ1a4H.

HccaenoBars HECJI0KHBIE YHCJIOBBIE
3aKOHOMEPHOCTH, HCHOJIb30BaTh OYKBBI JUIS HX
3aIIHCH.

BbrunciasaTs 4nciaoBoe 3HaueHUE OYKBEHHOIO
BBIP@)KEHUS TPU 3aJaHHBIX 3HAYEHUSAX OYKB C
OIIOPOi1 Ha aIrOPUTM Y4EeOHBIX ACHCTBUI.
3anuceiBaTh (opMyJIbI: IIEpUMETPa U IJIOIIATN
IIPSAMOYTOJIBHUKA, KBaJ(paTa; [IJIUHbI OKPYKHOCTH,
IJIOMIAA KpPYrd; BBINMOJHATH BBIYHCJICHHUS I10
TUM (OpMYIIaM.

CocTaBJsTh dhopmy.ibi, BBIpKAIOIINE
3aBUCUMOCTH MEXJy BEIUYMHAMHU: CKOPOCTb,
BpeMs, paccTosiHue; IICHA, KOJIMYECTBO,

CTOUMOCTB, HpOI/ISBO}II/ITeJ'IBHOCTI), BpeMSI, O6’béM
paboOTHI; BBIIOJHATH BBIYUCICHUS 10 OTUM
bopmymnam.

Haxoautn HEU3BECTHBIN KOMITOHEHT

bu6nunorexa LIOK
https://m.edsoo.ru/7f
414736

aprdmeTnyeckoro NeNCTBUS.
41
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/leITEILHOCTD YYHUTEJIsl ¢ y4€TOM padouell NporpaMMbl BOCIIUTAHUS

CBOETO0 K HEU OTHOILIEHUS

o0y K1eHHe KOJLHUKOB COOIIONATh HAa YPOKE OOILEPUHITHIE HOPMbI TIOBEJICHH S, TPaBUIa OOIEHUS CO CTApLIIUMU (YUHUTEISIMH )
Y CBEPCTHUKaMU (IIKOJIbHUKAMH ), IPUHIUIIBI y4eOHOM JUCHUIUIMHBL U CAMOOPTaHU3AIHH;

NMPUBJCYCHUEC BHUMAHUS HIKOJIbHUKOB K ICHHOCTHOMY aCIICKTY M3Yy4a€MbIX Ha YpOKax ﬂBHCHHfI, opraHu3anus ux pa6OTBI C HOquaCMOﬁ Ha YpPOKE

conuaJibHO 3HAYNMOM I/IHq)OpMaL[PIeﬁ — WHUIMUPOBAHUC CC O6cy)KI[eHI/I$I, BBICKA3bIBAHUA YUAITUMUCA CBOCTO MHCHHUA 110 €€ ITIOBOAY, BblpaGOTKI/I

Harmsiguas
6 reoMeTpus.
@urypsl Ha
IUIOCKOCTH

14 1

napajuleIbHbIMH, NEePIEeHIUKYISPHBIMHU,
paBHBIMU CTOPOHAMH, NPSAMBIMM YIJlaMd U Ap.,
paBHOOeapeHHbI TpeyrosibHuk. Ilpenyarats u
00cy:K1aTh cnoco0bl, aJrOPUTMBI ITOCTPOCHHUS.
HccnenoBars, UCIIOJIb3YS JKCIIEPUMEHT,
HaOIroIeHuE, MO/JICJIUPOBAHHE, cBoOiicTBa
OpsMOYTOJIbHMKA,  KBajapara, pa3OuBaTh Ha
TPEYTOJIBHUKH € OTIOPOI Ha BOIIPOCHBIN IIJIAH.
O0ocHOBBIBATH, ONpPOBEPrarb ¢ IOMOUIBIO
KOHTPIIPUMEPOB YTBEPKACHUS 0
NpsIMOYTOJIbHUKE,  KBaJpaTe, paclo3HABaTh
BEpHbIC U HEBEPHBIE YTBEPKICHUSI.
M3MepsATH M CTPONTBH C TOMOILIBIO TPAHCIIOPTHPA
yrael, B TOM 4YHCI€ B  MHOIOYIOJIBHUKE,
CPaBHUBATHL YIJIbl; PAacCHO3HABATh OCTpBHIE,
MpsIMbIE, TYTblE, Pa3BEPHYTHIE YTJIbL.
PacnoznaBatp, mn300pazkaTh OCTPOYTOJIBHBIM,
MIPSAIMOYTOJIBHBIN, TYHOYTOJIbHBIH,
PaBHOOEAPEHHBIN,
PaBHOCTOPOHHMI

TPEYrOJIbHUKU (npu HE00X0IUMOCTH c
MCII0JIb30BaHUEM BU3YAJIbHOM OIIOPBHI).
Beryucasrs [IEPUMETD

MHOTOYT'OJIbHUKA,

bu6nuorexa [IOK
https://m.edsoo.ru/7f
414736
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KJIET4aTOMI Oymare, npuOIMKEHHOE
U3MEpEeHUE UIMHBIOKPY)KHOCTH, TUIOIIAIN KPyTa.

JeATeIbHOCTD YYUTEJIA ¢ Y4€6TOM padoueil MporpaMMbl BOCIIUTAHUSA
no0y 1eHHne IKOJHLHUKOB COOJIOaTh Ha YpPOKE OOIICTIPHHATHIE HOPMBI MOBEIEHHS, MpaBuiia OOLICHUS CO CTApIIMMU (YUUTENSIMHU) U CBEPCTHUKAMU
(LIKOJIbHUKAMHU ), IPUHIMIIBI Y4€OHOH TUCIMILIMHBI U CAaMOOPIaHU3alUY;
NpuBJIeYeHHe BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY aCHEKTy M3Y4aeMbIX Ha YpOKaxX SIBICHUH, OpraHu3alus uX padoThl C MOITy4aeMOW Ha ypoKe
COLMAJIBHO 3HAYMMOM MH(pOpMaLuell — UHULIMMPOBAaHUE €€ 00CYXKIEHUS, BBICKA3bIBAHUS yUYalllUMKCSI CBOETO MHEHUS 110 €€ ITOBOAY, BBIPAOOTKU CBOETO K
HCH OTHOIIICHUS;
HCI0JIb30BAHNe BOCIIUTATENILHBIX BOZMOXKHOCTEH cofepxKaHus yd4eOHOro npeaMeTa yepe3 JeMOHCTPALMIO IeTsIM IPUMEPOB OTBETCTBEHHOTO,
IPakJaHCKOTO MOBEICHHUS, TIPOSIBJICHUS YETIOBEKOIIOOUS ¥ T0OOPOCEPCYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB /ISl YTCHHUS, 331349 JJIs
peleHust, TpoOJIEMHBIX CUTYAIUH Ui 00CYKJIEHHsI B KJIacce.

IIpuBoauTh, NpPHMepPBI  UCIIOJIB30BAHHUS B
peanbHOI JKU3HU MIOJIOXKUTEIBHBIX "
OTPHLIATEJIbHBIX YUCEIL.

N300pakaTh 1e/ble YUCIIA, HOJOXKHUTEIbHBIE U
OTpULATENIbHbIE YHCJIAa TOYKAMHU Ha YHUCIOBOM
IPSIMOH, MCMOJb30BaTh YHCIOBYIO NPSAMYIO JUIS

[TonoxxurenbHbIE
N CPAaBHEHHUSI YUCEIL. bu6muoreka [JOK
7 40 1 HpumensaTs NnpaBujIa cpaBHeHus, = https://m.edsoo.ru/7f
OTPULATCIBHBIC . 414736
artera YHOPSAI0YMBATH LIETbICUNCIA; HAX00ums mooyas 414736
qucaa.

@®opmyaupoBaTh MNPaBUJA  BBIUUCICHHUS C
MOJIOKUTEIBHBIMU M OTPHUIIATEIbHBIMA YHCIIAMHU,
HAXOMTh 3HAYEHHUS YUCIIOBBIX BBIPAXKECHHI,
IIpuMeHATH CBOMCTBA CIOXKEHHUS U YMHOKEHUS
JUTsI IpeoOpa3oBaHMs CYMM M MPOU3BEICHUI.

JesiTeJIbHOCTD YYUTEJIs ¢ Y4€TOM padoyeil MPporpaMMbl BOCITUTAHUS

NpHBJIeYeHHe BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY aCHEKTY M3y4aeMbIX Ha ypOKaX SIBICHUM, opraHuzaius uX paboThl ¢ MOIy4aeMOW Ha ypoKe
COLIMAJIbHO 3HAYMMON HH(pOpMaIueil — THUIIMUPOBAHHUE €€ 00CYKIEHHS, BBICKa3bIBaHUS YUALIMMUCS CBOETO MHEHHUS T10 €€ MOBOJTY, BBIPAOOTKHU CBOETO K
HEl OTHOIIICHUS;

no0yxkIeHHne IIKOJbHUKOB COOJII0OaTh Ha YpOKe OOIIENPUHATBIE HOPMBI MOBEIEHHs, NpaBuiia OOLICHUs CO CTApPIIMMU (YUUTENSIMHU) U CBEPCTHUKAMHU
(IIKOJTBHUKAMHU ), IPUHIHITBI Y4eOHOH TUCIUILIMHBI U CAMOOPTaHU3alNY;

HCI0Jb30BAHHE BOCIIUTATEIBHBIX BO3MOKHOCTEH COACPIKAHUA y‘-ICGHOFO Hpe%Ta qcpe3 ACMOHCTPAUIO ACTAM IIPUMCPOB OTBETCTBCHHOTIO,
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Irpa’xIaHCKOT'0 MOBCACHUS, IIPOSABIICHUS YEJIOBEKOIIO0OUS U l[O6pOC€pl[e‘-IHOCTI/I, qepes3 HOI[60p COOTBCTCTBYIOIIUX TCKCTOB IJIA UTCHUA, 3aaa4 OJIA

pelieHus, TpoOJIeMHBIX CUTYyalUi /Uit 0OCYKIEHHS B Kilacce.

[IpencraBnenue
JAHHBIX

O0BsICHAT, W WUIKCTPUPOBATHL TOHSATHE
NpsIMOYTOJIBHOM ~ CHCTEMBl ~ KOOpAMHAT  Ha
IJIOCKOCTH,  HCIIOJNb30BaTh  TEPMHUHOJIOTHIO;
CTPOUTH HA KOOPJMHATHOM IJIOCKOCTH TOYKHU U
GUrypHl MO 33JaHHBIM KOOPJAMHATAM, HAXOAUTH
KOOPJMHATHITOYEK.
YuraTh cTOI0UYATHIE U KPYTOBbIE AUArPAMMBI;
HHTEPNPEeTHPOBATH 1aHHBIC; CTPOUTH
crosiouyaTsie nuarpammsl. Ucnonb30BaTh
uHpOpMALNI0, TIPEJICTABICHHYIO B TaOIUIaX, HA
JuarpaMMmax Iajigd peiiCHus TCKCTOBBIX 3a/la4d U
3aJ1a4 U3 pealbHOM JKU3HH.

bubnunorexa LIOK
https://m.edsoo.ru/7f
414736

JesiTeJIbHOCTDb YUUTEJISI ¢ Y46TOM padodeil MPOrpaMMbl BOCITUTAHUS

YCTAHOBJICHHME JI€JIOBBIX OTHOIIEHUN MEXIy YUUTENIEM M €ro Y4eHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUSATHIO y4yalllUMUCA TpeOOBaHUM U
pockO yuuTens, MPUBICUCHUIO UX BHUMaHU K 00CyX/1aeMoi Ha ypoke HH(pOpMAaLINH, aKTUBU3AIIUH UX TT03HABATEIILHON JAESATEIbHOCTH;
nody:KaeHHne yyaluxcs coOyofarh Ha ypoke OOLIENpPUHATHIE HOPMBbI MOBEJIEHUS, MpaBHiia OOLIEHUS CO CTAPIIMMU (YUYUTEISIMH) U CBEPCTHUKAMU

(IJ_IKOJ'IBHI/IKaMI/I), IMPUHIHUIIBL yqe6H0171 AUCHUIIIIMHBL U CaMOOPTaHU3alluu;

NpHUBJIeYeHHe IIKOJIHHUKOB K IEGHHOCTHOMY acIEKTy M3y4aeMbIX Ha YPOKax SIBJICHHUM, OpraHu3aliys UX paboThl ¢ MOJy4aeMON Ha ypOKe COLIMAIbHO
3HaYMMON MH(pOpPMaIe — HHUIIMMPOBAHUE €€ 00CYKICHHSI, BBICKA3bIBAHUS yJaIllUMHCSI CBOETO MHEHHUS IO €€ NOBOAY, BEIPAOOTKH CBOETO K Hel

OTHOIIICHUA

Harnagnas
reOMETPHS.
durypsl B
MPOCTPAHCTBE

PacnosHaBare  Ha  dYeprexax,  PpHUCYHKaX,
ONUCBHIBATH IUPAMUAY, IPU3MY, LUIUHIP, KOHYC,
map, M300paxarb UX OT PYKH, MOJEJIHPOBATH
u3 Oymaru, IUTaCTHIIMHA, TPOBOJOKH U JIp. C
HAIMPAaBJISIONIECH IIOMOIIBIO. IpuBoauTH
npuMepbl  OOBEKTOB OKPYKAIOIIET0  MHUDA,
uMeronXx (GopMbl Ha3BaHHBIX TEJI.
Hcnoab3oBaTh  TEPMHHOJIOTMIO:  BEpIIUHA,
pedpo, TpaHb, OCHOBaHME, BBICOTA, PAAUYC MU
JMaMeTp, pa3BEPTKaA.

N3y4yaTh, UCIONb3ys HKCIEPUMEHT, HAOIIOACHUE,
HYiMepeHue, MOJCIUPOBAaHME, B TOM YHCIIC

but6mmorekxa [IOK
https://m.edsoo.ru/7f
414736
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KOMIIBIOTEPHOE, W  ONMCHIBATH  CBOMCTBA
Ha3BaHHBIX Te€J, BBIABJIAATL CXOACTBA H
Pa3IuyYuA. MEXIy [UPAMUAOA W IIPU3MOM;
MEXy IWINHIPOM, KOHYCOM U IIAPOM.

PacnosHaBatre pa3BEPTKM  IapajulelenuIe/a,
Ky0Oa, NMpu3MBbl, MUpPaMHIbl, KOHYyCa, LUIHHIPA;
KOHCTPYMPOBATh [IaHHbIE Teja W3 pa3BEPTOK,
CO3[aBaTb KX MOJEIM C  HaNpaBIAIOUICH
ITOMOIIBIO. Co3naBatb Mo/ eH
IIPOCTPAHCTBEHHBIX buryp (u3 Oymaru,
IIPOBOJIOKM, IUIACTWJIMHA W Jp.) C ONOpPOH Ha
QJITOPUTM Y4EeOHBIX ICHCTBUM.

HN3mepsitb Ha  MoJedsix: JUIMHBL  pEOep
MHOT'OTPaHHUKOB, JUaMETp I1apa.

BorunciasaTs no popmysiam: o66EM
MPSIMOYTOJIBHOTO NIapajuiesenunena, Kkyoa;
UCIOJIb30BaTh €IMHUIIBI U3MEepeHHs 00bEMa,
BBIYHCJIATH 00bEMBI TEJl, COCTABICHHBIX U3
KyOOB, Mapajuieenune/ion; pemarTh 3a1a4u ¢
peaNbHBIMM JTaHHBIMU C OTIOPOM Ha CIIPABOYHYIO
UH(pOMAIHIO.

JeATeJIbHOCTD YYHUTEJIs ¢ y4€TOM padouel NporpaMMbl BOCIIHTAHUS

HHULIMUPOBaHNeE U NMOLIEPKKA HCCIIET0BaTEIbCKON JEATENIbHOCTH IIKOJbHUKOB B paMKaxX pean3alii UMU WHAUBUAYAJIbHBIX U TPYIIIOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO JIACT HIKOJIEHUKAM BO3MOXHOCTH IPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIIEHHs TEOPETUUYECKOI POOIeMbl, HABBIK
reHepupoBaHus U 0(hOpMIIEHHS] COOCTBEHHBIX WJI€H, HABBIK YBAKUTEIBHOTO OTHOLIEHUS K UYKUM HJesiM, 0(DOPMIIEHHBIM B paboTax Apyrux
ucclieioBareliei, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Mepe]] ayTuTOpUel, apryMEHTUPOBAHUS U OTCTaWBAaHUs CBOCH TOUKH 3pEHUs
nody:KaeHHne NIKOJIbHUKOB COOJIONaTh HA YpOKE OOLIENPUHSATHIE HOPMBI MOBEAEHUS, paBUiia OOLIEHUS CO CTapIIUMU (YUUTENISIMU) U CBEpCTHUKAMU

(IJ_IKOJ'IBHI/IKaMI/I), IMPUHIHUIIBL y‘-IC6H01>i AUCHUIIJIMHBL U CaAMOOPTaHU3alluu;

MNPUBJICYCHUE BHUMAHHA IIKOJbHUKOB K IHECHHOCTHOMY ACIICKTY H3YYa€MbIX Ha YpOKax fIBJ'IGHI/IfI, opraHu3anus ux pa60TBI (¢ nonyqaeMoﬁ Ha YpOKE
conuaJibHO 3HAYMMOM HH(bOpMaHHeﬁ — UHUIIHUHUPOBAHUC CC 06CY)K)1€HI/IH, BBICKA3bIBAHUA YHAIIUMUCA CBOCT'O MHCHHS 1O €€ TTIOBOAY, BBIpa6OTKI/I CBO€TO K

HEH OTHOIIICHUS;

[ToBTOpEHME,

10 000011IEHNE,

20

BourumcasiTh 3HaYEHUS BBIPAXKEHUM, COAEPKAITUX

nabypanmerexa LIOK

|HETble,  TOJOKMTENbHBIE W OTpUIaTebHbIAUDS:Hieadsoo.ru/7f
5
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cUCTeMaTHu3ausg OOBIKHOBEHHBIE " JICCATUYHBIC Ipoow, AAR3GHATE
peoOpa3oBaHus YMCEN U BBIPAKEHUH MPH HEOOXOIMMOCTH C
HaIlpaBJISOIIEH TOMOILBIO.
Bpi0uparts criocod cpaBHEHUS YUCEN, BBIYUCICHUN, IPUMEHATH
CBOIiCTBA apu(PMETHUSCKUX ICHCTBUMA IS PAlMOHATH3AINH
BBIYUCIICHUM.
Pemars nmpocreiiiume 3a1a4u U3 peajbHOMN )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS Ui DPELICHUs 3aJad U3 JPYrux
MIPEAMETOB.
Pemath npocreiimmue 3a1a4u pa3HbIMH CIIOCO0aMH.

OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BIYUCICHUM.

JesiTeJIbHOCTH YUUTEJISI ¢ Y46TOM padoveil MporpaMMbl BOCIIUTAHUS
nody:KaeHHne MIKOJIHHUKOB COOIIONATh HA YPOKE OOLIECHPUHATHIE HOPMBI MOBEACHHUS, MpaBuja OOLICHHUS CO CTapIIMMH (YUUTEISIMU) U CBEPCTHUKAMHU
(IIKOTBbHUKAMU ), TPUHITUIIBI YU€OHON AUCIUIUIMHBI U CAMOOPTaHU3AIINH;
npuBJeYyeHHe BHUMAHUS IIKOIBHUKOB K IIEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha ypOKaxX SIBICHHM, opraHu3aius ux paboThl C MOJIydaeMOil Ha ypoke
COIMAIbHO 3HAUMMOM MH(]OpMaIelt — MHUIIMUPOBAHUE €€ 00CYKICHHS, BEICKA3bIBAHUSI YUAIIIUMUCS CBOETO MHEHUS 10 €€ TTOBOTY, BBIPAOOTKH CBOETO K
HEH OTHOIIICHUS;
HCMO0JIb30BAHUE BOCITUTATEILHBIX BO3MOXKHOCTEHN COMIEpIKaHMs Y4EOHOTO MpeAMETa Yepe3 IEMOHCTPAIUIO IETSIM MPUMEPOB OTBETCTBEHHOTO,
IPa)XIaHCKOTO MOBEICHNUS, TIPOSBICHUS YEIIOBEKOIIOOMS U JOOPOCEPACUHOCTH, Yepe3 MOoJ00P COOTBETCTBYIONIMX TEKCTOB JJISl UTEHUS, 3aa4 JJIs
perieHust, TpoOIEeMHBIX cn;yaunﬁ TUTSL OOCYXICHUS B Kyacce.
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

170 5 5
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[Ipunoxenue 1

le/IMepHLIe KOHTPOJBbHO-U3MEPUTECJIBHBIC MaTECPHAJbI

[IpoBeneHue OLEHKU JOCTHKEHHUH MIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpenMeTa MpOoBOAUTCS B opMme
TEKYIIEro U pyOeKHOTO KOHTPOJISI B BHUJIE: KOHTPOJbHBIE pa0OThI, CAMOCTOSITEIbHbIE PAOOTHI, 3a4€Thl, MATEMAaTUYECKUE
JUKTaHThI, IPaKTHYECKHUE pabOThl, MUCbMEHHBIN OTBET 10 UHAUBUAYAIbHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBaHUE.

st o0ywaromuxcst ¢ 3[1P Bo3MoOkHO n3MeHeHne (hOPMYJTUPOBKU 33aJlaHUl Ha
«TIOUIATOBYIO», QJaNTallMI0 MPEeajaraeMoro oO0y4arolmeMycsi TEeCTOBOro (KOHTPOJBHO- OLIEHOYHOr0) MaTepuana:
UCIIOJIb30BAHUE YCTHBIX W NUCBMEHHBIX WHCTPYKUUM, YIPOILIEHHE JIMHHBIX CIOKHBIX (DOPMYIUPOBOK HHCTPYKIIMMA,
pelIeHUE C OMOPOM Ha aJITOPUTM, 0Opa3el], UCII0JIb30BAHUE CIPABOYHON UH(POPMAITUH.

MaremaTuka
S KJIace
Kontponbnas pabora Nel. Tema. [lenumMocTh HaTypaJIbHBIX YHCE.
KontponbHas padora Ne2. Tema. O0blkHOBEHHAas! 1poOb. OCHOBHOE CBOMCTBOAPOOH.
KonTtponrnas padota Ne3. Tema. OtHomienue. [Iponopius. KontposbHas padora Ne4. Tema.
[IpoueHT.
Kontponbnas padora Ne5. Tema. YersipexyroiabHuk. @opmyisl mepuMeTpa UILIIOMATN TPSIMOYTOJIBHUKA.
KontponbHas padora Ne6. Tema. IlonoxxurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHEHUE MOJOKUTEIIBHBIX U OTPULIATENBHBIX YUCET.
Kontpoarnas padora Ne7. Tema. CrokeHHE W BEIYMTAHUE TTOJOKUTEIBHBIX HOTPHUIATEIBHBIX YHCEIL.
KontpoarHas padora Ne8. Tema. YMHOXEHHE U JCICHHUE IMOJOKHUTCIBHBIX HOTPHIIATSIBHBIX YHCEIL.
Kontponbnas pabora Ne9. Tema. I[IpsmoyrompHasi cuctema KOOpPIHUHAT.
Jnarpammel.
Kontponbsnas padora Nel(. Tema. iToroBast KOHTpoJibHAs padoTa.

Anreopa
6 KJacc
Kontponsnas pabdora Nel. Tema. Apudmerndyeckue ACUCTBUS — CpallMOHAIBHBIMHU YUCIIAMHU.
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KontponbHas padota Ne2. Tema. Crenensb ¢ HaTypalibHbIM NokazareneM. KontponbHas padota Ne3. Tema.
BykBeHHBIEC BBIpaKECHHUS.

KontposbHas padora Ne4. Tema. MHOTOUJIEHBI.

Kontponbhas padota Ne5. Tema. @opmMyiibl cokparieHHOTo yMHOKeHus. KontposibHast padota Ne6. Tema.
JIunelinoe ypaBHeHHE ¢ 0JIHOM niepeMeHHo. KonTponbHas padora No7. Tema. CucTemMbl IMHEWMHBIX YpaBHEHUH.
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Kontponbnas padora Ne 8. Tema. Koopaunats! u rpaduxu.
KontposnbHas padora Ne 9. Tema. [lonsitue dynkuuu. Jluneitnas ¢pyuxkuus. Kontponsnas padora Nel0. Tema. Mtorosas
KOHTpOJIbHAA paboTa.

[ Kaace
Kontponrsnas padora Nel. Tema. KBaapatasiii kopeHb. ApudmeTnuecKuiKBaIpaTHbIN KOPEHb.
Konrtponbnass pabora Ne2. Tema. Crenenb ¢ UelbIM OKA3aTEJEM.

CranmapTHBIA BUJ YKCTIA.
Kontponbnas pabora Ne3. Tema. Anrebpaunueckass npoOb. CokparieHueapooeit.
KontponbHas padota Ned4. Tema. JleiictBus ¢ anredpanueckumu apoodsimu. Kontponsnas padota Ne5. Tema.
KBangpaTHbie ypaBHEHUs.
Kontponbnas padora Ne6. Tema. YpaBHeHMs, CBOASIIMECS K KBaJpPaTHBIM.

TekcToBbIE 3a1a4M, CBOJSIINECS K KBAAPATHBIM.
KontposnbHas padora Ne7. Tema. CucteMbl ypaBHEHUH.
KonTtponrnas pabota Ne8. Tema. UucaoBsie HepaBeHCTBa U UX cBoiicTBa. KonTposbHas padora Ne9. Tema. Cuctemsl
HEPaBEeHCTB ¢ 01HOM nmepemeHHoN. KonTponpHast padota Ne 10. Tema. dukiun. yucioBsie GyHKINH.
Kontponbshas pabora Nell. Tema. UiToroBast KOHTpoJibHAs padoTa.

8 ki1acc
KontposnbHas padora Nel. Tema. Yucna u Berurciienus. Konrponbnas padora Ne2. Tema. YpaBHeHus ¢ onHOU
nepemeHHoil. KontponbHas padora Ne3. Tema. J[poOHO-panrioHaIbHble YpaBHEHUS.
KontponbHas pabora Ne4. Tema. CucreMbl ypaBHeHMI C nByMs nepeMmeHHbIMU. KoHTponbHas padora NeS. Tema.
JIuneitnpie HepaBeHCTBA ¢ 0AHOU nepeMeHHol. KonTposbHas padora Ne6. Tema. KBanpaTHbele HepaBeHCTBA.
Kontponbnas padora Ne 7. Tema. KBanpatuunas ¢pynkuus u ee cBoiictBa. KoutponbHas padora Ne 8. Tema.
Apudmernueckas mporpeccus.
Kontponbsnas padota Ne 9. 'eomerpudeckas nporpeccusi. Kontponsnas padota Nel(. Tema. Mtoroas
KOHTpPOJIbHAs paboTa.

I'eomerpus
[/ wJaacc
Kontponbnast pa6ora Nel. Tema. OcCHOBHbIE TE€OMETPUYECKHME CBONCTBANpOCTEHIIUX QUTYP.
KonTtponrHas padota Ne2. Tema. CMexHbIC U BEPTHKANIbHRI® YTTIbL. KontponwsHas padota Ne3. Tema. [Ipuznaku



paBeHcTBa TpeyroibHUKOB. KoHTponbHas padora Ne4. Tema. PaBHOOEApEeHHBIN TPEYTOJIbHUK.
KontponbHas pabota Ne5. Tema. [Tapannensusie npsimbie. KontponsHas padota Ne6. Tema. Cymma
yrioB TpeyroiabHuka. KontponsHas padota Ne 7. Tema. OKpy>KHOCTb U KpYT.
KontponbHas padora Ne6. Tema. toroBasi KoHTposbHas paboTa.

8 kiace
Kontposnbnas padora Nel. Tema. UeTbIpeXyrojbHUKH.
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Kontponbnas padota Ne2. Tema. Cpenusist muaus tpeyroibHuka. CpeqHssSUTMHUAS TPANeLnu.
KontponsHas padora Ne3. Tema. [Tnomans Tpeyronsauka, napamienorpamma. Konrponsnas padora Ned4, Tema. [Tnomans

no1I00HBIX (uUryp.
Kontponbshas pabota NeS5. Tema. Teopema I[Tudaropa. Korrponbras padora Ne6. Tema. YTIibl B OKpY>KHOCTH.

KontponbsHas padota Ne7. Tema. UToroBast KOHTpoJibHas paboTa

9 ki1acce
KontponbsHas pabora Nel. Tema. Pemienne TpeyroibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyronbHuka, yetbipexyronbiuka. Konrponbnas padora Ne3. Tema. BekTopsl.

Kontponbshas padota Ned4. Tema. JlekapToBbl KOOpIMHATHI Ha IOCKOCTH. KoHTposbHas pabora Ne5. Tema.

[IpaBuibHBIE MHOTOYTOJILHUKH.
Kontponbshas padota Ne6. Tema. [Tnomans kpyra u ero yacreit. Konrponbnas padora Ne7. Tema. torosas

KOHTpOJIbHas paboTa.

BeposSiTHOCTB M CTATHCTHKA

7 wJjacc
Kontponbshas padota Nel. Tema. IIpencrasnenue qanubsix. Kontponbshas padora Ne2. Tema. OnucarenbHas

cratuctika.Konrponbras padora Ne 3. Tema. CryqaitHast ”3MEHUYHNBOCTb.
Kontponbsnas padota Ne 4. Tema. BepoaTHOCTh M YacTOTa CIy4ailHOTOCOOBITHSI.

8 knacc
Kontponbshas pabora Ne 1. Tema. MuoxxecTtga.
Kontponbsnas padota Ne2. Tema. BepositHOCTh cityualiHoro coObitusi. KontposbHas padora Ne 3. Tema. Cnyualinbie

COOBITHS.

9 knacc
Kontponrnas padota Ne 1. Tema. Dnementsl komOuHatopuku. KontponbHas padora Ne 2. Tema.

HUcnprragus.

KontposnbHas paborta

o1
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