denepanpHas pabouass mporpaMma 1o ydeOHOMY mpenmery «MareMaThkay
(6a30BBIN ypoBeHB) (MpeaMeTHas objacTth «Maremarnka U mH(popMaTuka») (manee
COOTBETCTBEHHO — TMIporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, CoOAepkaHue OOydYeHHs, IUIaHUPYEeMbIE pe3yJIbTaThl
OCBOCHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[HOACHUTEJIBHAA 3AIIMCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOydYaroIIuXcsl ¢
3aJIepKKOM ncuxuyeckoro pa3Butus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO OOWIETO
oOpa3oBaHMs TOATOTOBIEHAa Ha oOCHOBe DenepaJibHOrO  TOCYIapCTBEHHOTO
oOpa3oBarelbHOIO  CTaHJapTa OCHOBHOTO  oOmero ooOpaszoBanus  (IIpuxa3
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
@denepanbHON aJaNTUPOBAHHON 00pPa30BATEIBHON MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3zoBaHus JUisl OOy4arolUXCsd C OrPAaHWYEHHBIMH BO3MOXHOCTSIMHU 370pPOBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosiOpsa 2022 . Ne 1025), denepanbHOi
paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs MO Y4YEOHOMY MPEIMETY
«MaremaTtuka», @enepaJbHON MPOrPaMMbl BOCIIUTAHMS, C YUYETOM PaCIPEAEIEHHBIX
M0 KjaccaM NpoOBepseMbIX TpeOOoBaHUM K pesyapraram ocBoeHus DenepanbHon
aJlalITUPOBAHHOM 00pa30BaTEIbHOM NPOrpaMMbl OCHOBHOTO OOIIETO 00Opa3oBaHUs
U1 O0y4YaroIIuXcs C 3aJEpXKKOW MCUXMUECKOTo pa3BuTHs. B pabouell mporpamme
yuTeHbI UJeu U nojoxeHus: KoHuenuuu pa3BuTus MareMaTHyeckoro oOpa3oBaHUs B
Poccutickoit ®enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebnsiii mpeamer «MareMaTtvka» BXOAUT B MPEAMETHYHO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHHOU
KyJAbTYpbl M JIOTUYECKOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJb30BaThCS
QNITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbli mnpeamer pa3BUBacT
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIMOHAJIbHYI0 TIPaMOTHOCTb,
YMEHUSI ~ BOCIPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  MH(POPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOydeHune maremMaTtuke JaéT BOBMOKHOCTh pa3BUBaTh y oOyuwatomuxcs ¢ 311P
TOYHYIO, PAIlMOHAIIBHYI0O U HMH(POPMATHUBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpaUYecKue CPelrcTBa IJIs BBIPAKECHUS
CYXIEHUHN U HAIJIATHOTO X MPEICTABICHHUS.

HeoOxoqumbIM KOMITIOHEHTOM OOILEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIUYHMIA OT METOJIOB APYIHX
€CTECTBEHHBIX U T'yMaHUTApPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTeMaTHKU



JUISL peLlIEHUs] HAyYHBIX W MPUKIAAHBIX 3ajad. TakuMm o0pa3oM, MaTeMaTH4eCcKOe
oOpa3oBaHKe BHOCUT CBOM BKJIaJ B (OPMHUpPOBaHKE OOIIEH KYIBTYphI YEIOBEKA.

W3yyeHne MareMaTHKHA TaKXKe€ CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHIO
YeJIOBeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PaCCYXICHUMH,
BOCHPUSATHIO TECOMETPHUECKHUX (OPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenue
y4eOHbIM mpeaMeToM «MaremaTtrnkay MpeicTaBiseT ONPEAeICHHYIO0 CI0KHOCTh AJIs
yuamuxcsi ¢ 3IIP. ¥V oOyuaromuxcs ¢ 3[1P nanbonee BbIpa’keHbI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUJICHUS, TMO3TOMY aOCTpakTHbIE M
OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHH oOyuyaromuecs MOTYT BBINOJHATh 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYMBBEI K IOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOro crocoba pemnieHusi. CHHKEHHE pa3BUTHUS MBICIUTENBbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHCTBUUA NPUBOJIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaloIMXCS 3aTPyAHEHBI
CUETHBIC BBIUMCIIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MHpPONYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHS MOTYT HE YAEpXKUBATh NPAaBUIbHBIN
nopsiiok nevctuid. [lpy ympouieHun, npeoOpa3oBaHUU BBIPAKEHUN ydalluecs C
3[IP He MOryT CaMOCTOATENBHO NPHHATH PELIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHUSL J1eCcTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSET YCBOCHHUS HaBbIKA
pEelIeHUs] YpPAaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. MM MaogocTynmHO
COBEpIIIEHHE 0OPATUMBIX OTIEPALIHIA.

Huskuii  ypoBeHb pa3BUTHUS  JIOTMUYECKUX  OIEpaAlMM, HEAOCTATOYHAas
00OOLIEHHOCTh MBILUICHUSI 3aTPYAHSIOT u3yuyeHue Tembl «DyHKuuM»: npu
onpeneneHu (YHKIMOHAIBHOM 3aBUCUMOCTH, TpH ONHUCAHUM TpaduyuecKkon
CUTYAIIMH, UCTIONIb3Ysl T€OMETPUUECKU, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpPaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHstoTcs caeiaaTh YMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs, WHOIAA OrPaHUYUBAIOTCS
MaHUIYJIALUSAMA C YUCTAMH.

[Ipn wu3yyeHuMm TeEOMETpUYECKOro Marepuana oOywatomnmecs ¢ 3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy X 1eHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OIIMOKAM B PELIEHUM TeoMeTpHueckux 3anad. OOydyaromiuecs MOryT
MOJAMEHUTH (POpPMYITy, HENIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOKkam B
pelIeHUH  3aJad  MPUBOJAT  HENOCTATOYHO  Pa3BUThle  MPOCTPAHCTBEHHBIC
npejactaBieHus. VM CIOXXHO BBINOJHUTh YEPTEK K YCJIOBHIO, B NUCHhMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3alIOMUHAHUSL ¥ BOCIIPOMU3BEIEHUSI YUYEOHOr0 Marepuaia CHUKEHBI
M0 TMPUYMHE CJIA0OCTH MHECTHYECKOW MAESTENbHOCTH, CYKEHUS OObeMa MaMsITH.



Oobyuaromumes ¢ 3[IP TpeOyercst Oosibliie BpeMEHM Ha 3aKpelUIeHHUE MaTepuala,
aKTyaJIM3alus 3HAaHUW 110 ONIOPE MPU BOCTIPOU3BEACHUH.

Jns  mpeonmoneHuss TPYOHOCTEH B HM3yUYEHUH y4yeOHOro  MpeaMeTra
«MaremaTuka» HeOOXoAMMa afanTaius o0bemMa 1 Xapakrepa yueOHOro MaTepuania K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcs ¢ 3[IP. Cnenyer yueOHBIN Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3bICKUBAThH
CcocoObl  aJanTallMM TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAaKOMHUTEJIBHBIC; UCKJIIOYaTh OTJEJIbHBIC TPYZHBIE J0Ka3aTeJIbCTBA;
TEOPETHUYECKU MaTepuanl pPEKOMEHAYETCS u3ydaTb B IIPOLECCE IPAKTUYECKOU
NEATENBbHOCTH II0 pPEIICHHIO 3a1ad. OpraHudyeckoe €AUMHCTBO IPAKTUYECKOW H
YMCTBEHHOM JI€ATEIbHOCTH Y4YalIUXCS HA YPOKaX MaTeMaTUKH CHOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOEHHIO Oa3UCHBIX MaTeMaTHYECKHX 3HAHUM U
YMEHHM.

Heﬂl/l H 3a/1a91 U3y4YCHUA yqeﬁﬂoro npeamerTra «MaTemaTHKa»

[IpuopuTeTHBIME 1EISIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHATHM (YHMCIIO0, BETUYHMHA,
reomeTpuieckas  ¢urypa,  THepeMeHHas,  BEpPOATHOCTb,  (YHKIIKA),
00€eCIeunBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTUYeCKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noaseaeHue oOyvarommxcs ¢ 3[IP Ha pgoctymHOM [ HHMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHHMAHHE
MaTeMaTHKHU KaK 4acTu OOIIEeH KyJbTyphl YEIIOBEUECTBA;

" pa3BUTHE WHTEIUIEKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs C
31I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KDUTUUYHOCTH
MBIIIUIEHUS, UHTEPECA K U3YUYEHUIO MAaTEMaTUKH;

* ¢opmupoBaHue (YHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacmo3HaBaTh  TPOSIBJICHUS  MaTeMaTHYECKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTEM B pEAIbHBIX MKWU3HEHHBIX CHUTyalUsIX WU MPU HU3YUYEHUU
JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMAaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJICJIM, TPUMEHSITh OCBOCHHBIM MaTeMaTUYECKUI ammapar sl pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4y, WHTEPIPETUPOBATbH UM  OLICHUBATh
MOJIyYE€HHbBIE PE3YIIbTATHI.

JlocTikeHue 3TUX 1eieid o0ecreurnBaeTcsl peleHueM CIeAyIOIUX 3a/1ay:

» ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHOMN
NEATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK paAlMOHAIBHBIX IyTEH ee
BBITIOJIHEHUSI, OCYIIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTyaIbHOMY pPa3BUTHIO, (OPMHUPOBATh KauecTBa,
HEOOXOJMMBIE YETIOBEKY ISl IMOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOW JAESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIINH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEO0JICHUIO
TPYAHOCTEH;



" (QopmupoBaTh KIOUEBbIE KOMIETEHLIMH Y4YalllUXCAd B pPaMKaX IPEIMETHOU
obnactu «MatemaTtuka u HHPOPMATHUKay;

" pa3BUBATh NOHATUITHOE MbILUIEHUS oOyyaromuxcs ¢ 3I1P;

" OCYUIECTBISATh KOPPEKLHUIO MO3HABATEIBHBIX NpoueccoB oOyyaromuxcs ¢ 311P,
HEOOXOAMMBIX JUIsI OCBOCHHSI MPOTPAMMHOIO Marepuaja Mo Yy4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIICHCAIIMHM 00pa3oBaTelbHBIX e(PUIIUTOB
B OCBOCHMHU IPEIIECTBYIOUIETO0 MPOrPaMMHOIO MaTepuaia y o0ydaromuxcs ¢
3IIP u HENOCTATKOB B MX MAaTEMaTH4YECKOM Pa3BUTHH;

" copMHpOBaTh YCTOMYMBBIA UHTEPEC YUAIMXCS K IPEAMETY;

" BBIABIISITH U PAa3BUBATh MaTEMAaTUUYECKUE U TBOPUYECKHUE CIOCOOHOCTH.
OCHOBHBIEC JIMHUM COAEPKAHMS Kypca MareMaTuku B 5—9 knaccax: «Hucna u

BBIUHCICHUS», «Anredpa» («AnreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkium», «leomerpus» («[eomerpuyeckue ¢GUrypel U UX
CBOMCTBaY, «3MepeHrne reoMeTpUYECKUX BEJIMUUHY ), «BEpOSITHOCTh M CTAaTUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MApaJUIENbHO, KaX1as B COOTBETCTBHM ¢ COOCTBEHHOMU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMojierictBur. Kpome »3Toro, umx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPAAUIMOHHO TpHCyllass MareéMaTWKe W NPOHU3BIBAIONIAs BCE MaTeMaTUYECKHE
Kypchl U coaepxkarenbHble JuHuM. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM OOpa30BaTebHOM CTAaHJApPTE€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OIEPUPOBATh MOHATUSMU: OIpPENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME paclio3HABaTb WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
IIPUBOJIUTE NPUMEPHl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHWUS W OTPULIAHUSA
BBICKa3bIBaHUID» OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUpPOBaHHUE JOTMUYECKUX YMEHUN
pacnpezaensercs MO BCeM TrogaM oOOy4eHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIAMETHBIM peE3yabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNéHHbIM [0 TojaaM
oOy4eHusl, CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIUAIBHBIM BOMNpocaM oOydaromuecss oOpalajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHAE MAaTEMaTUYECKUMU TOHATUAMH M  HaBbIKAMU  OCYILIECTBIIIOCH
MOCJIEI0BATENbHO U MOCTYNATEIBHO, C COOMOACHUEM PUHIIUIA TPEEMCTBEHHOCTH, a
HOBBI€ 3HAHHS BKJIIOYAJINCHh B OOIIYI0 CHCTEMY MaTreMaTHYeCKHX MpeaCcTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacmupsis u yrmyOmnsist e€, 00pas3ysi IpOYHbIe MHOKECTBEHHbBIC
cBsi3u. OO1uMe 1enu u3yueHus: yuyeOHoro npenMera «MaTemaTtuka» MpeacTaBiIeHbl B
denepanpHOM pabodeit mporpaMmMe 0OCHOBHOTO OOIIEro 00pa3oBaHus.

Oco0enHoCTH 0TOOPA M aJANTAIIMN Y4eOHOI0 MaTEepHasIa 0 MaTeMaTHKe

OOyuenue yueOHOMYy mnpeamery «MaTemaruka» CTPOUTCS Ha CO3JaHUH
ONTUMAJbHBIX YCIOBUN JJI1 YCBOCHHUS MPOrPaMMHOIO MaTepuaja oO0y4aroluMUCs ¢
3I1P. bonpiioe BHUMaHuE yaenseTcss 0T00py yd4eOHOro mareprasa B COOTBETCTBUU C
INPUHILIUIIOM JOCTYIHOCTH TPU COXpaHEHUH oOIero 06a3oBOro YpOBHs, KOTOPBIH
JOJKEH IO COMIEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyuaroutuxcs ¢ 3I1P



B COOTBETCTBMM C HX OCOObIMH 0OOpa3zoBaTeslbHbIMU MOTpeOHOCTsIMU. Cremyer
o0NerynTh OBINIaJlcHHe Marepuaiom oOyuarommmuca ¢ 3IIP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B INPUMEHEHHH 3HAHUM, HUCHOJIb3YyS NPHUEMBl aKTyajlu3alHMH (BU3yaJlbHas OIOpa,
MamsTKa).

denepanbHas NporpaMma IpeayCMaTpUBacT BHECEHUE HEKOTOPBIX N3MEHEHNMN:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BHIHECEHUE OTAEIbHBIX TEM WU
IEJIBIX Pa3/ieNIoOB B MaTepUalibl /i1l 0030pPHOT0, 03HAKOMUTEIBHOTO N3YUYECHHUSI.

N3MeHnenns nporpamMmbl B 5-9 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBI:
«Pumckass nHymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpsamoyronpHbIl Napaiuienenunen, «llepemenienue Mo KOOPAMHATHON HPSAMOW»,
«Mopaynp uucnay, «HuciaoBble NPOMEXYTKH»; «Macmrtady» (uU3ydaercs B Kypce
«I"eorpadus»); «M300paxxeHne reomeTpuueckux (pUryp Ha HEIMHOBAHHOM Oymare ¢
WCIIOJBb30BAaHUEM LHPKYJIsS, JIMHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamiensusie npsmsiey», «llepnenaukynspHbie
npsmMeie», «OceBasg U LIEHTpajbHasi CUMMETPUN» (M3y4daeTcs B Kypce N€OMETPHH);
«beckoHeuHble TMEepUOIUYECKHE IeCATUYHBIE IpoOu. JlecaTnuHoe mNpUONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

Cnengyer yMEHBIINTH KOJIMYECTBO YacOB Ha CIeAyroIMe Tembl: «Pemenue
JOruYecKun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbl 3aKOH
YMHOKEHHUSD, «3aluch MPOU3BEIeHUs C OYKBEHHBIMH MHOXKUTEIIMIY, «[locTpoeHue
KoH(Hrypamnuii U3 4dactei MpsiMoOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymarey, «Jlenurenu u kpatsbie. [lpusnaku nenumoctn», «HaunbGonbimii oOmumii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [[enuMoCTh CyMMBbI M IPOU3BEIECHUS.
«IIpuBenenne npobu K HOBOMY 3HaMeHarteno», «HaxoxkaeHue dvactu uenaoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHUYHBIX Jpoleit». «PemeHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
M0 YCJIOBHIO 3ajaur». BbBICBOOOIMBIIMECS Yachl MOMKHO MCIOJb30BaTh Ha
MOBTOpEHUE (B Hayalle U KOHIIE y4eOHOTo rojia), Ha u3yyeHue Haubosee TPyAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellIeHuEe YpaBHEHUM, IPUBEIECHUE IPOOU K HOBOMY
3HAMEHATEINI0, YMHOXKEHHUE U JCJICHUE JECATUUHBIX Ipo0Oei, n3MepeHue yrios; B VI
KJIacC€ — JIEMCTBUSA C TOJIOKUTEIbHBIMU U OTPULATEIIBHBIMU YKCIAMH, PEIICHUE
YpaBHEHUH, CJIOKEHUE U BBIUUTAHUE YHUCEII, COACPKAIIMUX LIETYI0 U IPpOOHYIO YacTh,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS W3ydaTb CIEAYIOIIUE TEMBI:
«ppaunonanbabie uncina. JleficTBuTenbHbIe unciay, «CpaBHEHUE NEHCTBUTEIBHBIX
yucen, apupMeTuuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny, «Haxoxaenue
NpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPABHEHUH TPEThEN U YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIUA
y =VX n ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTh MPUOIMKEHU», «UeTHbe U
HeueTHble QyHKIMW», «DyHKIMsA y=x"», « DyHKIMs y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu QpyHkumii y= ax? + n u y=a(x-m)?, «YpaBHeHHE C IByMsl EPEMEHHBIMH U



ero rpapuk», «['paduueckuit cmoco® pelieHHUs CUCTEMBI  ypaBHEHHID»,
«M300parkeHne 4iIeHOB apu(PMETUYECKOM U TeOMETPUYECKON MPOTPEecCHil TOUYKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M 3KCHOHEHIMANbHBIN pocT. CloxkKHBIC
MIPOLICHTHD.

CnemyeT yMEHBIIMTh KOJMYECTBO YAacCOB Ha u3ydeHUe Tem: «Dopmylibly,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMS HEWU3BECTHBIMID,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduyeckoe perienne
JIMHEWHBIX YPABHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI, « CBONCTBA KBAIPATUYHON
GYHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I  Jydllel
npopaboTKK Hambojee BaKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
cCUCTEM ypaBHEHUN», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJpaTHOTO KOPHS»; HAa TOBTOPEHHE, pelieHue 3ajad,
npeoOpa30BaHUE BHIPAXKEHUI, a TAK)KE HA 3aKPEIIEHUE U3YyYEHHOTO MaTepHaia.

I'eomerpus

CrenyeT OCHOBHOE BHUMAHHE YJIEIIUTh MPAKTUYECKOW HAIPaBIECHHOCTH Kypca,
WUCKJIIOYUB U YIPOCTUB HaWOOJIEE CIIOXKHBIA JJIsI BOCHPUSITUS TEOPETUUCCKUIMA
Marepuasi. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJsiHble cpefcTBa OOy4eHHUs, OOJbIIe MPOBOJUTH MPAKTUUECKUX pPaboT cC
y4amnmmucs, pemars 3aaaui. CTpouTh pelieHne 3a/1au Mpyu MOCTOSTHHOM 00palieHuu
K HarJIIHOCTA — PUCYHKaM M YEepTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOi», «MeToa reoMeTpuyeckux Mect», «MeToa yaBoeHUs
MeauaHbl», « Teopema daneca u Teopema 0 MPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l3MeHeHHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «@P@opmyibl s PaguyCcoB BIHCAHHBIX M OMUCAHHBIX
OKPYXHOCTEl  NPaBWIbHBIX  MHOTOYTOJIBHHKOB»,  «YPaBHEHHE  MPSAMOW»,
«JlBmxenue», «CBolcTBa ABMXKEHUS», «Teopema O MPOU3BEACHUHU OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIIHNX, TEOPEMA O KBAIPaTe KaCaTeIbHOWY.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha H3yuyeHHE TeM: « CHMMETpUYHbIC
¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lIeHTpallbHas CUMMETpPHS»,
«ITapamnenbubiii  epenocy, «lloBopor», «IlpeobpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 33a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJIS W JIMHEHMKW», «JlekapTOoBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEYTOIBbHUKOBY, «[lomobue dpurypy.

BricBoOOIMBINIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOXKHOCTH IS
obyuatomuxcsi ¢ 3[IP, cBs3aHHBIE CO CHUKCHHBIM YPOBHEM Pa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3yYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
OOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YAEINUTH
pa3zenaM, CBA3aHHBIMHA C TOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM U 3aJaHUN, CBS3AHHBIX C MPAKTUYECKOU HAEATEIbHOCTBIO
00yJarommxcs.



HeoOxomumo TmiepecMOTpeTh COAEp)KaHWE TEOPETUYECKOTO MaTepuaia |
XapakTep €ro M3JI0KEHHs: TECOPETHUECKH MaTepuan MNpernoJHOCHUTh B TMpoIiecce
pelIeHrs 3a7ad W BBIMOJIHEHUS 3aJaHUi HaTJSAHO-TIPAKTHYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3aIIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUS HECTaHAApPTHHIX,
TPYIOEMKHX 3a1aHuil. Psi Tem criegyer u3ydarh B 03HAKOMHUTEILHOM IIJIaHe.

@denepanbHas MporpaMMa MPEJOCTABISET aBTOpy paboyell mporpammsl
cB00O/Y B pacmpeesieHud MaTepuana o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMCHH Ha M3y4YEHHE TEM B TCUCHHE yUEOHOTO roj/la CAMOCTOSTEIIBHO OMPECIIIeTCs
o0pa3oBaTeNbHON OpraHu3aIueil U 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00YJarOIINXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEN.

IlpumepHble BuabI JesaTedbHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bIMH  OOpa3oBaTeJbHBIMH  NOTPEOHOCTAMH M o0ecneyHUBaloUIue
OCMBICJICHHOE€  OCBOCHHME  COAEp:KaHUM  O00pa3oBaHuUsl 1O  MpPeaMeTy
«MaremaTuka»

ConepxaHue BUIOB JesTeNbHOCTH oOywaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTSAMH. [IOMUMO HMIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmwmx 17151 Bcex 00yqaronuxcsi BUAOB I€ITEIbHOCTH CIENYEeT YCUIIUTh
BU/IbI JICATENBHOCTH CHELM(PUUHbIE 1JIs JaHHOM KaTeropuu AeTei, o0ecrneunBaronme
OCMBICJIEHHOE OCBOCHHE COJEp)KaHHA O00pa3oBaHUsl MO MNPEIMETy: YCHIICHHE
MPEAMETHO-TIPAKTUYECKON JESATENbHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM;
Yepell0OBaHWE BHJIOB JEATEIbHOCTH, 33JCHCTBYIOUIMX pa3JIMYHbIE CEHCOPHbBIC
CUCTEMBI; OCBOEHHE MaTepHuaa ¢ OIOpPOil Ha allTOPUTM; «IIOIIATOBOCTHY B U3yUYEHUU
Marepuana; HWCIOJIb30BaHWE JOMOJIHUTENIBHOM BHU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, OMOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMpolecce M pPe3ysbTare
JEeSITeIbHOCTH; BBINOJIHEHUE CIIEHUATbHBIX 3aJ]aHUM, 00eCeUunBaOIUX KOPPEKIUIO
peryisuuu  y4eOHO-IT03HABATEIbHON JESTEIbHOCTM MU KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

denepanbHas TEMaTUYECKas U TEPMHUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
DAOII O0O0.

Jnst oOyuaroruxes ¢ 3I[IP cymiecTBeHHBIM SIBISIFOTCSL TIPUEMBI pabOTHI C
JIEKCUYECKUM MaTepuanioM mo mnpenmery. [IpoBoautcs cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TEepMHHBI BBOJATCS Ha TOJUCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3YyaJIbHAsI MOAJIEPAKKA, AITOPUTMBI pabOThI C ONPENEIEHUEM, ONTOPHBIE CXEMbI AJIs
aKTyalau3aluy TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHE

B cootBerctBuM ¢ denepanbHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHAApPTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTuka
BXOJIUT B TMpeIMeTHYI0 o0jacth «MaTtemarnka W HWHPOPMATHKA» € SIBISIETCA
o0si3aTeNbHBIM 11 U3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPaIUIIMOHHO M3Yy4aeTcsl B paMKax CJIEIyIOMINX Y4eOHBIX KypCOB: B 5-6 Kiaccax —



Kypca «Marematuka», B 7-9 kjaccax — KypcoB «Anredpa» (BKIouas 3J1€MEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «['eomerpusi». Hacrosimeit mporpammoit
BBOJIUTCS CAMOCTOSITEJIbHBIN YU4E€OHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

OO61Iee 4ncIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YUCHUST MaTeMaTUKH (0a30BBIi
YPOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 4acoB B HeJelo), B 6 kinacce — 170 gacoB (5 4acoB B HeJEN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento), B 8 kinacce — 204 yaca (6 yacoB B HeJen0), B 9 Kiacce
— 204 gaca (6 4acoB B HEJIEIO).

Ili1anupyeMble pe3yJbTaTbl 0CBOCHUS Y4eOHOro npeamera «Maremaruka
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

MN3yueHne wmareMaTMKd Ha ypPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs
HaIpaBJICHO Ha JOCTIKeHue oOyuaromumucs ¢ 3[1P 1MuHOCTHBIX, MeTanpeIMeTHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3YAbTATOB OCBOCHHUS YUEOHOTO IIPEIMETA.

JIMYHOCTHBIE  Ppe3yJbTaTbl OCBOCHUSA MPOTPAMMBI MO  MATEMaTHKE
XapaKTEPU3YIOTCS:

NATPUOTHYECKOEe BOCIIUTAHHUE:

MPOSIBJICHUEM MHTEpECa K MPOIUIOMY M HACTOSIIEMY POCCUUCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTMKEHUSIM POCCUUCKAX MAaTEMATUKOB U POCCHUICKON
MAaT€MaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JIOCTUKEHUN B JIPYTMX HAyKaX U
MIPUKIIAIHBIX chepax;

rPaKAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
IpaB, IPEICTaBICHUEM O MaTEMaTHYSCKUX OCHOBAaX ()YHKIIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SIBICHUH, TMpOIEAyp TpakJaHCKOTO oOImecTBa (HampuMmep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO JTHYCCKHUX IIPoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTW)KCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B PEIICHUHA TMPAKTUYECKUX 33134
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHMEM BAXKHOCTA MAaTEMAaTH4YE€CKOIrO
oOpa3oBaHus Ha MPOTSHKEHUU BCEW JKU3HU IS YCHEWHOW mnpodeccuoHalbHON
NEATeIbBHOCTH W Pa3BUTHEM HEOOXOIUWMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIMBUIYaJIbHOU TpPacKTOpUU O0Opa30BaHUS W >KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/av, pEUICHUH, paCCYXIACHUH, YMEHHIO BHJIETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIlMEd B JACATEIIBHOCTM HAa COBPEMEHHYI) CHUCTEMY HAy4HBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOALI U
oO1ecTBa, TOHUMAaHMEM MaTEeMaTHYECKOM Hayku Kak cdepbl 4YelIOBEUeCKOU
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUA W 3HAYMMOCTH JJIsl Pa3BUTHUS LMBUJIU3ALIWH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTWKM W MaTEMATHYECKOM KYJIBTYpOH KakK CpPEICTBOM



NO3HaHWsI MHpa, OBJIAJEHUEM NPOCTEHIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
JeSITeIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpPOBaHUE KYJLTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIArONOJIyYHsi:

TOTOBHOCTBIO TPHUMEHATH MaTeéMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
37I0pOBbs,  BEICHHS  3J0pOBOro  oOpa3a  JKM3HUM  (340pOBOE  IHTaHUE,
cOAaHCUPOBAaHHBI PEKUM  3aHATHM W OTABIXA, peryinspHas (Quandeckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO € MpaBa JPYyroro 4ejJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTALMEN Ha MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIacCTU COXPAHHOCTU OKPY KAIOIIEH Cpe/ibl, IUIAHWPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MOKHBIX TOCJEACTBUNA MJI1 OKpPYXKaloIeld Cpedbl, OCO3HAHUEM III0OAIBHOTO
XapakTepa SKOJOTHIECKUX MPOOJIEM U MMyTeH X PEIICHUs;

ajanTauusa K M3MEHSIOUIUMCS YCJOBHSM COLMAJIbHONW M NPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSM B YCIOBHUSX HEOMPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESITeNbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, MTPHOOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC
3HaHWA, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
bopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAaHUNH U
KOMIIETEHTHOCTEM, TNIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYallMiO,  BOCIHPUHUMATH
CTPECCOBYIO CHUTYyallMl0 Kak BbI30B, TpeOyIOIUH KOHTPMEpP, KOPPEKTHPOBATh
NpUHUMAaeMbIe pEIICHHs] W JAEUCTBUA, (HOPMYIUpOBaTh M OILEHUBATh PUCKH W
MOCJEICTBUS, POPMUPOBATH OIBIT.

MeTtanpeaMeTHbie pe3yabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbl MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuatomerocs ¢ 3IIP  Oymyr cdopMupoBaHbl
METanpeMETHBIE PE3YIbTAThl, XapaKTEPU3YIOMINECs OBIAJCHUEM yYHHBEPCaTbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHHUBEPCAIIbHBIMU KOMMYHHKATHUBHBIMU
JNEUCTBUSMHU U YHUBEPCAIBHBIMU PETYISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NO3HABATEJbHBIMH
JeliCTBUSIMU

YCTaHABJIMBATh  MPUYUHHO-CIECJACTBEHHBIE CBS3M B  XOAE€  YCBOCHHS
MaTeMaTUYECKOro MaTepuaa;

BBISIBIIATH JACPUIIUT JTaHHBIX, HEOOXOIWMBIX JUISI PEIICHHs TOCTaBICHHOMN
3a/lauu;

C TIOMOIIbIO YYMTENSI BBIOMPATH CMOCOO pEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBATh BO3MOXKHBIC BApUAHTHI PEIICHMUS);

NPUMEHITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJ€ peLICHUS
MaTeMaTUYeCKUX 3aJ1a4;

yCTaHaBJIMBATh UCKOMOE U JIJAHHOE MPU PEIICHUH MaTEMaTHUUECKOM 3a/1auu;



INOHMMATh M HWHTEPIPETHUPOBATh HMH(OPMALMIO PANIUYHBIX BUJIOB U (OpM
MPEICTABJICHHUS;

WUTIOCTPUPOBATH PelllaeMble 3a1a4 rpa)uuECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MOHMMATh U UCIIOJIF30BaTh MaTEMaTHUYECKHUE CPEICTBA HATVIATHOCTHU (TpaduKu,
auarpaMMbl, TaOMUIBL, CXEMbl W Jp.) Uil WUIKOCTPAaLMH, WHTEPIPETALNH,
apryMeHTaluu.

OBiageHne  yHUBEPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHHUKATHBHBIMH
AEeUCTBUSAMMU:

OpPraHM30BbIBATh YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHTEIIEM U CBEPCTHUKAMM B IIPOLECCE PEIICHUS 3a1a4;

B3aMMOJIEHCTBOBATh U HaXOIUTh OOIIME CIIOCOOBI paboThl; paboTaTh B rpyIIIE:
HaxXOAUTh OOIlee pelleHre U pa3peliaTb KOH(IMKTBI Ha OCHOBE COTIJIacOBaHUs
MOo3WLMA W y4yéTa  HMHTEpPEcOB;  CilywaTb  nHapTtHépa;  (OpMYJIUpOBATH,
apryMEHTUPOBAaTh U OTCTAaUBaTh CBOE MHEHUE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIWYUU PA3HBIX TOUYEK
3peHHs M pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W IMO3ULMNA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOI TNO3ULHMIO W KOOPAUHUPOBATH €€ C NO3ULUAMHU
NapTHEPOB B COTPYIHUYECTBE NPHU BbIPAOOTKE OOIIEro pElIeHHs B COBMECTHOM
NEeATENBHOCTH;

BBINIOJIHATh CBOIO 4YacTh PabOThI, JOCTUIaTh KayeCTBEHHOIO pe3yJpTaTa M
KOOPJIMHHUPOBATh CBOM JIEUCTBUS C IPYTHUMH YICHAMU KOMaH/bL;

OLIEHMBATh KaYECTBO CBOETO BKJIa/a B OOLIUI MPOTYKT.

OBiaseHne YHMBEPCAIbHBIMH Y4eOHBIMH PeryJIssTHBHBIMH ACHCTBUAMMU:

CTaBUTh 1I€JIM, BBIOMPATh U CO3JaBaTh AJTOPUTMbI IS PEIICHUS Yy4EeOHBIX
MaTeMaTUYECKHUX MpoOem;

IJIAHUPOBATh M OCYIIECTBIIATH JAESITENbHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATEIIBCKOIO XapaKTepa.

bopMynupoBaTh W yAEpKMBaTh Yy4YeOHYIO 3a7ady, COCTaBIATh IUIAH H
MOCJIEI0BaTEIbHOCTD JICHCTBUI;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBAaTh MPOLECC U  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKO
NEeSATENBHOCTH;

aJIeKBaTHO OLICHMBATh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINOJHEHUS
yueOHOW 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peLIeHus;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3alaHHBIM 3TAJOHOM C LIEIbIO
oOHapyKeHHsI OTKIIOHEHUH M OTIUYHM OT ITAJIOHA.

NPEeABUAECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUH Yy4eOHOU
3a/1a4y;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEeSATENbHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HaNpaBlICHMs, TPEOyrolue
nanbHeuIen padoTsl,

pEeryaupoBaTh ClOCO0 BBIPAXKEHUS IMOLIHIA.



[IpenmeTHble  pe3ynbTaTbl  OCBOEHUS  IPOrpaMMbl MO  MaTeMaTuKe
MPEJCTaBICHbI 1O ToJaM OOY4YeHMsI B paMKaxX OT/ENbHBIX y4eOHBIX KYpCOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTh U CTaTUCTHKA.



OEJIEPAJIBHA A PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[ponOJKEHHE (OPMUPOBAHHUS OCHOBHBIX MAaT€MaTUYECKUX MOHSTHM (Yucio,
BENMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMaTHYE€CKOro 00pa3oBaHus 00y4aromuxcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
3I1P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noxBeneHue oOyuaronuxcs ¢ 3[IP Ha pmocTymHOM JUis HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEMAaTUKHU U OKPY>KAIOIIEr0 MHUPA;

" (opmupoBaHue (YHKIUOHATBHOM MAaTeMaTHYECKOM TIPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTeMaTU4YeCKuEe OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJTYUYEHHbIE pE3YyNbTaTbl W OLIEHUBAaTh KX Ha
COOTBETCTBHE NPAKTUYECKON CUTYaLINU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUUeCKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYroH, a B
TECHOM KOHTAaKT€ W B3aUMOJCHCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aJreOphbl U ONMUCATENbHON CTAaTUCTUKHU.

N3yuenue apudmernueckoro Marepuaia HayMHAETCS CO CUCTEMAaTH3alud U
Pa3BUTHS 3HAHUN O HATypaJbHBIX YMCIAX, MOJYYEHHBIX B HayanbHOW mikose. Ilpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKU W (HOPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM BBIYUCIUTEIbHON KYJbTYpbI, B
YaCTHOCTU C OOyYEHHUEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA U OLUEHKH PE3YJIbTaTOB
BbIUMCIEHNA. M3ydyeHue HaTypalbHBIX 4YHCENl IIpoJopkKaeTca B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH JIETUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. ITo
NEepBBIA 3Tan B OCBOEHUM APOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UIesIMHU, TOHATUSIMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECSITUUHBIX IPOOEi, UuTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JICCITUYHBIMHU
ApOoOSIMU PACHIMPUT BO3MOXKHOCTU JIJISi MOHUMAaHUS OOYYalOIIUMUCS TPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnonp3oBannd. K 6 kimaccy OTHECEH BTOpPOM HTam B HW3YYEHUHM JpoOeH, e
MIPOUCXOUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS M MpPeoOpa3oBaHUs APOOEH,
OCBOEHHE HOBBIX  BBIYUCIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHCIICHUM, B TOM YHCJI€ 3HAYCHUI BBIPAKECHUM, COJEPKAIINX U OOBIKHOBEHHBIC, U



JECATUYHBIE JPOOU, YCTAaHOBJIEHUE CBSI3€M MEXAy HUMH, PACCMOTPEHUE NMPUEMOB
penieHus 3aga4d Ha apoOu. B Havase 6 kjlacca MpOMCXOIUT 3HAKOMCTBO C MOHATHEM
IIPOLIEHTA.

OCo0OeHHOCTHIO U3yUEHUS TOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHM TaK)KXE€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Hayayne u3ydeHus TeMbl «lloJI0KUTeNbHbIE U OTPULATENbHBIE YKCIIA» BbIACIACTCS
noareMa «Llenble 4wmcma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU
YucjaaMd U JICUCTBUSMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMH
IPOUCXOJUT HA OCHOBE COJIEPIKATEIIBHOTO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYaIIUXCS NPAKTHUYECKH CO BCEMH OCHOBHBIMHM MOHSTUSMHU
TEMbI, B TOM YHUCJE M C MpaBUJIaMU 3HAKOB TIPHU BBINOJIHEHUH apUPMETHUECKUX
neictBui. M3ydeHue pallMOHAIBHBIX YHCEI HA STOM HE 3aKOHYMTCS, a Oyner
IPOJOJDKEHO B Kypce anredpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJOM BCEX
MPUHIUIIUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeleHHe TPYAHOCTEH 0OJieryaer
BOCIIPUSITUE MaTepualia, a paclpe/ieieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YHOTCS
apupmeTnyeckue MpuémMsl penieHus. TeKkcToBble 3a7aun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpyBAIOTCs 3a1add CIIECTYIOMINX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy u
IIPOU3BOAMTENIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUsA W npornopuuu. Kpome Toro,
oOyJaroluecs: 3HaKOMSTCS C MpUEMaMH pelIeHUs 3aJad 1epedbopoM BO3MOKHBIX
BapHaHTOB, ydarcs paboraTh ¢ MH(popmauuen, rnpeacraBieHHOW B ¢opMe Tabiuil
WM TAarpamM.

B ®enepanbHoii paboyeil mporpamMme MpeaycMOTpeHo (opmupoBaHue
MPOMNEAEBTUUECKUX allreOpandecKux mpecTaBieHnil. bykBa kak CMUMBOJI HEKOTOPOTO
Yucjaa B 3aBUCUMOCTH OT MaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIE BCEro sl 3alucu O0UIuX
YTBEPXKICHUM M  MpeiokeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YUCIIA.

B kypce «Marematukmn» 5—6 KIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaXeHusi, H300pa3UTENbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYCHHUH
Ir€OMETPUHN, KOTOPBIA OCYILECTBIIIETCS HA HAIJSIIHO-NIPAKTHUYECKOM  YPOBHE,
OMHUpaeTCsl Ha HarisgHo-o0pa3Hoe MbIIUIeHHe oOyyatouxcsa. boinbmias posb
OTBOJUTCS MPAKTHUYECKOW IEATEIBbHOCTH, ONBITY, SKCIEPUMEHTY, MOAECIHPOBAHUIO.
OOyuaromuecss 3HaKOMSITCSI C TEOMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpalUsiMH, ydaTcsi U300pakaTh UX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
Mpoliecce U3yuyeHUs HArIsAHOW reOMETpUU 3HaHUS, TIOJyYeHHbIE 00yYaroUUMUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CornacHo yueOHOMy MaHy B 5-0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIM BKJIIOYAeT apuUPMETHUECKUd MaTepuanl u
HaIJSIIHYI0O TEOMETPHIO, a TaKKe MpPONEACBTUUECKUE CBEICHHS U3 alreopsl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTeIbHON CTATUCTUKH.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXKJIOTO Tofa o0ydeHus, Bcero He meHee 340
y4eOHBIX YaCOoB.

COJEPXKAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHIS)

S KJIACC

HarypajbHble 4nciia v HyJIb

Harypansnoe uwncno. Psg nHarypanbubix uucen. Yucno 0. U3oOpaxenue
HATypaJIbHBIX YHCET TOYKaMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepalus Kak MpuMep
HENO3UIHOHHON CUCTEMBI cuuciaeHus™ . JlecaTMyHas cuCTeMa CUUCIICHUS.

CpaBHEeHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISI IIPHU CIIOKEHUU. BbruutaHue
KaK JIeCcTBHE, OOpAaTHOE CIOKEHHUIO. YMHOXEHUE HATYypaJIbHBIX YHUCEN; CBOMCTBA
HYJISl U €UHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrioHeHTsl  neMcTBuUHM, CBs3b  Mexkay HuMmHU. [IpoBepka  pesyibTara
apupmeTnyeckoro neuctBus. IlepemecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHsS, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKECHHST ™.

Hcnonb3zoBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMITIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JACHUCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pasliokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe uncia. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkCh 4YWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBINOJIHEHUS  JeulcTBuil.  Mcmonb3oBaHWEe  MpU  BBIYMCICHUAX
MEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHUS,
*pacrpeaeuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmeranHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
IIEeJIOM YacTU 4YWciia U3 HempaBwibHOU apobu. M3o0paxenue apobeidt ToukamMu Ha
quca0Bo# npsimoit. OcHOBHOE cBOKMCTBO apoou. *Cokparenue apooei. [IpuBencuue

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yUeHHE KOTOPBIX IPOBOJUTCA B 03HAKOMHUTEIbHOM I1ane. [lenaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



poOu K HOBOMY 3HaMeHaTento™. CpaBHeHHE TpOOCi.

CrnoxeHre M BbIYMTAHUE IpoOed. YMHOXKEHUE U JieJieHHne Apo0eil; B3auMHO-
oOpatHble 1poOu. *Haxok1eHne 4acTu 1EeI0ro U IEeJIoro mo ero 4actu™.

Hecsatuunas 3anuch apoOeit. IlpencraBieHue aecaTUyHOW IpoOM B BHUJE
O0OBIKHOBEHHOH. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTnueckue JAEUCTBUA C JACCATUYHBIMU JApoOsMU. *OKpyrieHue
JECATUYHBIX ApoOei™.

Pemenue TekCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Perenue
JOTUYECKUX 3aiad. Pemienuwe 3amay nepeOOpoM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBaHue Mpy pelieHuu 3a1a4 TaOIUI] U CXEM.

Pemenue 3amay, coiepkamux 3aBUCHMOCTH, CBS3BIBAIOLIME BEJIMYMHBL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IMHULIAMH
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenne oCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMas,
OTpE30K, JIyY, yroJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KpyT. Yroiu. lIpsmoi,
OCTpBIi, TYIIO U pa3BEPHYTHIE YIJIBI.

JlnuHa oTpe3ka, METpUYECKUE €AVHUIBI JUIMHBL. J[JIMHA JTOMaHOH, NEpUMETP
MHOTOyTOJbHUKA. VI3MEpEHNE U TOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE QUTYP™.

N3o0Opaxxenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *TlocTpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
Oymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpSAMOYroJibHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pak€HHbIX Ha KJeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*HarnsgHele mpencTaBlieHUus O IPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBII
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyb0a u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAHHHUKOB (M3 OyMaru, mMpOBOJIOKH, TIACTUIIMHA | JIp.)™.

*O0BEM MpsAMOYTOJBFHOTO Mapaiienenunena, kKyda. EauHunbl usmepenus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEHUCTBHS C MHOTO3HAYHBIMU HATypPaTbHBIMU YHUCIIAMHU.
YucrioBbie BRIpAKEHUS, TOPSIOK NEUCTBHUH, UCTIOIB30BaHNe CKOOOK. Vcnonp30Banme
IIPU BBIUYHUCIIEHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOIO CBOMCTB CJIOXKECHUSA WU



YMHOXKEHHUSI,  *pachpeiieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyrieHue
HaTypaJbHbIX YNCEIL.

Jlenutenu W KpaTHBIC YHCIIA; *HAUOOBITNI OOITUI ACIUTETh U HAUMEHBIIEEe
oOwiee kpaTHoe. [lenuMocTh CyMMBI M POU3BENCHUS ™. JleieHne ¢ OCTaTKOM.

Apobdu

OObIKkHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpaIICHHWE IpoOei.
CpaBHenme u ymnopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yJbTar JAeJICHUs.
[IpeacraBnenue aecATUYHOM ApoOM B BHJIE OOBIKHOBEHHOM IpOOU M BO3MOXKHOCTH
Npe/CTaBlieHus. OOBIKHOBEHHOM ApoOu B BUJE JecATUUYHOW. [lecsaTuuHbie Ipodu U
MeTpHhuecKasi cucreMa mMep. ApudMeTHuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad*, mnpornopuus.
[IprMeHenne MponopLUMi PH PEIICHUH 3a1a4.

[lonatne npoueHTa. Berancnenue npoueHTa OT BEIUYUHBI M BEJIUYUHBI IO €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpUIaTenbHble Yucna. Llenpie unciaa. *Moaynp uwmcia,
reoMeTpuYecKass MHTeprnperanus Moayias uucia™. HWM3o0paxeHue uyucen Ha
KOOPJIMHATHOM TIpsiIMOM. *YHCTIOBBIE MPOMEXKYTKHU™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JeHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUI0CKOCcTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [loctpoenne Touek U Guryp Ha KOOpJIMHATHOU
IIJIOCKOCTH.

BykBeHHBIE BbIpaKeHUs!

[Ipumenenue OyKB AJisl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBU. *ByKBEeHHBIE BBIPAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyIibl; (pOpMyIIBI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHHUKA, KBaJpara, *00béMa
napajuienenuneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenue TekcTOBBIX 3amad  apudMeTHYECKUM crocoboM. *Perenue
JIOTHYECKUX 3ajad. Pemenne 3a1a4 nepedopoM BceX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amau, coaepXalmMxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOpOCTB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHHUIIAMH U3MEPEHUS KAKI0M BEJTMYHHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIEHUE pe3yJibTaTta™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1a4n’™.

[IpencraBnenne JaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
JarpamMMBbl: YTEHUE U NTOCTpOEeHUE. UTEHHE KPYTOBBIX AUArpaMM.



Harasgnas reomerpus

Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, TIpsiMas,
OTpE30K, JIy4, YTOJI, JIOMaHas, MHOTOYTOJIbHHK, YEeTHIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY)KHOCTB, KPYT.

*B3auMHO€ pacMloJiOKEHUE JIBYX MPSAMBIX Ha IIJIOCKOCTH, MapajjieibHbIC
MpsMbIC, TEPICHIUKYISIpHBIC TIpsSMble™. M3MepeHue pacCTOSHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 MIPSAMO¥; JJTMHA MapIIpyTa Ha KBaIPAaTHOU CETKE.

HN3mepeHne M TMOCTpPOEHHME YIVIOB C TMOMOINBIO TpaHcHopTupa. Bumisl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YEeThIPEXYTOJbHUKOB. [IpsSMOYTONbHUK, KBaJpaT: MCIOJIb30BaHUE CBOMCTB CTOPOH,
yrioB, auaronaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HETMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JMHEWKH, YTOJbHHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp wMHOTOyrombHHMKa. IloHsTHE TUIOMAMM (QUTYPHI, CIUHUIIBI
n3mepenus miomaau. [pubnuxénnoe nusmMepeHue miomaad Guryp, B TOM 4UCJIE Ha
KBagpaTHOU ceTke.* [lpubmmk€HHoe W3MepeHue UIMHBI OKPY>KHOCTH, TUIOIIAIH
Kpyra*.

*CummMmeTpusi: LeHTpaldbHas, OceBas M 3epKajbHas cuMMmeTpuu. [locTpoeHue
CUMMETPUYHBIX PUTYD™.

*Harnsausie MIPEICTaBICHUS 0 MPOCTPAHCTBEHHBIX dburypax:
napaienenunea, kyO, mnpu3Ma, NUpaMHaa, KOHYC, IIWIMHIp, Mmap U cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
nunuHApa U konyca. Cozmanue Mojenell MpoCTpaHCTBEHHBIX ¢Guryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIP.).

[Tonarne oOBEMaA; eauHUIBI H3MEpeHus 00béMa. OO0BEM MPAMOYTOJIBHOTO
napasuiesnenumnesaa, kyoa*.

IJTAHUPYEMBIE ITPEIMETHBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue y4yebHoro kypca «MaTtemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO o0OecrneynBaTh JOCTHUKEHUE CHEAYIOUIUX MPEIMETHBIX 00pa30oBaTEbHBIX
pPE3yJIbTATOB:

S KUIIACC

Yuciia ¥ BBIYUCTICHUSA

OpueHTHpOBaTbCSI B TOHATHSAX M ONEPUPOBATh HAa 0a30BOM YpOBHE
TEPMUHAMHU, CBS3aHHBIMU C HATypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSJOYMBATH HATypaJibHbIE 4YHWCJIAa, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, TECITUYHBIE IPOOH.

CoOoTHOCHUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIIOBOM)  mpsIMO  C
COOTBETCTBYIOIIMM €M YHCIOM W H300pakaTh HATypajbHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.



BoinonHaTh  apupMeTHUecKue JEHCTBUS C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BEITIOTHITE POBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYHCICHUN.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM H C MOMOUIBIO
OpTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapwaHTOB (TpH
HEO0OXOIMMOCTH C HAPABJISIIOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEeMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIp1 HEOOXOUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, Ta0JIUIIbl, 0003HAYCHUS MIPU PEIICHUU
3ajad.

[Tonbp30BaThC OCHOBHBIMM €IMHULIAMH U3MEPEHUS: IIEHBI, MACChl; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXaTh OJHH CIWHHUIIBI BEIUYHMHBI 4Yepe3 napyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO MH(DOPMALIHIO).

N3Bnekate uH(OpMaIMIO, MPEICTABICHHYIO B TalOiuile, Ha CTOJIOYaTOM
auarpamMme, WUHTEPHpEeTUpOBaTh MPEICTABICHHBIC JaHHBIE, HUCIOJb30BaTh JTaHHBIC
MIPU PEIICHUU 3a]1ay.

Harasignas reomerpust

[Tonb30BaThCA T€OMETPUUYECKUMH TMOHATUAMM: TOYKA, TpsiMasi, OTPE30K, JyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIONMX (QopMy
M3YUYEHHBIX TEOMETPUUIECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJIbHOW OTOpe,
CBS3aHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJ, BEPIIUHA,
CTOpPOHA, TUAaroHab; C OKPYKHOCTBIO: pauyC, TUaMeTp, LICHTP.

N3o0paxkath M3ydYeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJITWHOBAHHOM W
KJIETYaTOM Oymare ¢ mMOMOIIbIO IUPKYJIS U JUHEHUKH (TI0CJIE COBMECTHOTO aHAIN3a).

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBajapaTa JJIsl UX
MOCTPOEHUS, BEIYUCIICHUS TUIONIAIA U IEPUMETPA.

Beruucnsate mepuMmeTp H IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4wHcie GUTYp, HM300paXEHHBIX Ha
KJIeTYaTo Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUYECKUMHU EAUHUIIAMU HW3MEPEHUs JJINHBI,
TJIOIIA/N; BRIPAXATh OJTHU €IMHUIIBI BEJIMUMHBI uepe3 Apyrue (Ipu He0OXOAMMOCTH
C OTIOPOH Ha CIPABOYHYIO0 HH(POPMAITHIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapalleenumena, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasenenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPON Ha aJIrOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS €AMHUIIAMU H3MEPEHUS
o0BbéMma.



Pemate HecnoXHBIE 3aladd Ha HM3MEpPEHHE T'€OMETPUYECKHUX BEIUYMH B
MPAKTUUECKUX CUTYyalusIX (Ipu HE0OOXOUMOCTHU C BU3YAIbHOM OIMOPOii).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMU C PA3JIUYHBIMU BUJAMHM YHCENI U CIIOCOOAMU MX 3alluCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHUCH YHCIIA K APYTOi.

CpaBHUBaTh W YIOPSIOYHMBATE IIEJIBIE YHMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrImotHITE apudMeTHIecKre ISHCTBHS C HATypadbHBIMH U IIEJIBIMHA YHCIIAMH,
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH, MOJIOKUTEILHBIMUA U OTPUIIATEIIbHBIMU
YU CIIAMHU.

BbIuncnaTh 3HAaUEHUS! YUCTOBBIX BBIPAXKEHUH, BBINOJIHATh TPUKHUIIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBINOJHATH MPEOOpPa30OBaHUS YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

CoOTHOCUTh TOYKY Ha KOOPJAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300pa)xkaTh YKMCIIa TOYKAMU Ha KOOPJAUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucIa.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OKpyIJIsITh 1I€JIbIe 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsioBbie 1 OyKBEHHbIE BHIPAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX U ONEpPUPOBATh HAa 0a30BOM YpPOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3aMKCHI0 CTETICHW YHCIIA, HAXOAHWTH KBAApaT M KyO
YuCiaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJIEpIKALIUX
CTEICHH.

[Tonb3oBaThCs MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOM Ha
QITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYPAIbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCS MACIITAOOM™, COCTABIISITh ITPOTIOPIIMUA U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAYEHUS YHUCEN MPU 3aMUCH MaTEMaTUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOJMMbIE MOACTAHOBKM W IpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM y4eOHBIX
JNEHUCTBUI).

HaxoauThs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PenieHnne TekcTOBBIX 33124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(METUYECKUM CIIOCOOOM C
ONOPOW Ha BONPOCHBIN IIAH.

Pemarsn MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOILLICHUEM,
MPONOPLHHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JpOOH M TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMsl, paccTosiHue, LEHa, KOJIMYECTBO, CTOUMOCTH;



MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa padoThl, HCMOIB3Ys apuMETHUECKHUE
JICUCTBHS,  OLEHKY, [MPHUKHUIKY; MOJIb30BaTbCS  €IUHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIMX BEJIMYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHanu3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, Ha JIMHCHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HHTEPHPETHPOBATH MPEICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHbBIC ITPU PEIICHUU 33/1a4.

[IpencraBisaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, JTUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIOHUX (QopMy
M3YUYEHHBIX TE€OMETPUUECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUryp.

N3o0paxkaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOM
W KJeTyaTo Oymare U3y4deHHbIC IUIOCKHE TeoMeTpudyeckue QUurypsl u
KOH(UTypalyu, CHMMETPUYHBIE (PUTYPBHI.

NmMeTh mipeacTaBlieHHME O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uUryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxoauts BETWYMHBI YTIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PEIICHUHU 3a7ad I'paayCHONW MeEpoi
YTJIOB; paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, Pa3BEPHYTHIM U TYIION YTJIBL.

Bbluncnarh IMHY JOMaHOM, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BAThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

HaxoauTp, Ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY IMyTH HA KBAJIPATHOU CETKE.

Beruucnare  miomanas  (GUryp, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB,
MCIIOJIB30BaTh pa30MEHNe Ha MPSIMOYTOJIBHUKH, HAa paBHbIE (PUTYpHI, TOCTpAUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJBb30BATHCA OCHOBHBIMHU €IMHUILIAMU WU3MEPEHUS TUIOIIAIH;
BBIpAXaTh OJHU €IUHUIIBI U3MEPEHUS TIONMIAAN Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOM Ha CIPABOYHYIO0 UHPOPMAITHUIO).

Pacno3naBaTh Ha MOJENAX U HM300pKEHUSAX MNUPAMUIY, KOHYC, LUJIUHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nmpsMOyTOJIbHBIN Mapaieenumnes.

Beraucisate 00b€M MpSIMOYTOJIBHOTO TMapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXATh OAHHU €AWHUIII N3MEPEHUS
00BéMa yepe3 apyrue (¢ ormopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemiath HecHOXHbBIE 3aJa4l Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyaIbHOU ONOPOHL).

OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henu n3yyeHust yueOHOro Kypca



AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
o0OecreuynBaeT HM3y4yeHUE IPYrUX [WCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHHST 00pa30BaHus
Y B NOBCEAHEBHOM XWU3HU. Pa3zBuTHe y 0OydaromMxcs Hay4YHbIX MPEICTABICHUH O
MIPOUCXO0XKJICHUN
M CYIIHOCTH alreOpandecKux aOCTpaKIMii, CIoco0e OTPaKCHUS MaTeMaTHYCCKOU
HAayKOH SIBJICHUA M MPOLECCOB B MPUPOJE M OOLIECTBE, POJIUM MATEMATHYECKOIO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl ajanTalyyd B
COBpeMeHHOM IH(poBOM obOmiecTBe. M3yueHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHMBaTh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca aiareOpsl 0OecleyuBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS OOYYarolIUMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, oO0OOIIeHHe U KOHKpETH3alHio, aOCTpardpoBaHWE U aHAJOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIBHOU
NEATENBbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CaMOCTOSITEIbHOE  pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealn3alell eATeIbHOCTHOrO IMPUHLHUIA
o0yueHus.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKHE JNuHUM: «Hucna u
BBIYHMCIICHUSY; «AJTeOpanvecKkue BBIPAKECHUS»; «YpaBHEHUS W HEPABEHCTBAY;
«OyHkumm». Kaxknas u3 3Tux coliep>KaTelIbHO-METOJIUYECKUX JIMHUNA pa3BUBACTCS HA
NPOTSKEHUHM TPEX JIET M3YyYeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJICUCTBYSI C APYTMMH €ro JUHUSMU. B XoJe m3yueHus kypca oOydarommmcs
MPUXOJAUTCS JIOTUYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LI€Neco00pa3HO BKIIOUYUTHh B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/iesbl MATEMAaTUYECKOTO 00pa30BaHusl U
CHOCOOCTBYIOIIME  OBJAJICHHUIO  OOY4YaloIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YecKoro  s3plka. Takum  o0Opa3oM, MOXKHO  yTBEpXKIaTb, 4YTO
COJICPKATEIIbHOM M CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AJNredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHMM «Yucna W BBIYMCICHUS» CIHYKUT OCHOBOW ISt
JaJIbHEHIIET0 W3Y4YeHHMs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOy4aroUIuxcs
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJTOPUTMAMU, a
TaK)Ke NMPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
AKU3HU. Pa3BuTHE MOHATHS O YKUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIBHBIMU U
WUppAMOHATFHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
yycie. 3aBepllIeHUE OCBOCHUS YHCIOBOM JIMHMKM OTHECEHO K CTapuieMy 3BEHY
o0111ero oOpa3oBaHusI.

Conepkanue JIByX ajareOpanuecKux JUHUNA — «AJITeOpanvecKue BBIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUYaAIOMIMXCA
MaTeMaTUYeCKOro amnmapara, HEOOXOAMMOTro Jisi peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajady. B OCHOBHOM mIKOJIE



yueOHBII MaTepuall IpyHIUPYETCsl BOKPYI PALMOHAIBHBIX BBIpAXKEHUU. Ajredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK A3bIKa JJIsl TOCTPOEHUSI MAaTEMaTHYECKUX
MOJEJIel, ONUCAHUs MPOIECCOB U SIBIIEHUW peadbHOro mMupa. B 3amaunm oOyueHus
anredpe BXOIAT TakXKe JallbHEHIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, JUII OCBOCHHS Kypca HMH(DOPMATHKH, W OBJIAJCHUE
HaBbIKAMU JICAYKTHBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM creuuduueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JTUHUM HALEIEHO Ha MOJyYeHUe
IIKOJbHUKAMU 3HaHUM O (PYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYeCKOW MOJENH s
ONKCaHUsl U HUCCIIEJOBAHMUS PAa3HO-0Opa3HBIX IMPOLIECCOB U SIBJICHUM B MPUPOAEC U
oOmiectBe. M3yueHue 3TOro marepuajia ClioCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJg B (HOPMHUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueObHOMYy maHy B 7-9 Kkiaccax wu3ydaercs Y4yeOHbIH Kypce
«Anredpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Yucna ¥ BBIUMCIEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « ODYHKIIUN.

VY4eOHbIN MJIaH Ha HU3y4yeHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKIOro rojaa oOydeHHs, BCEro 3a TpU roaa
o0yueHust — He MeHee 306 yueOHbBIX YacoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yucsa ¥ BIYHCICHUS

Jpobu OOBIKHOBEHHbIE W JECATUYHBIEC, MEpPEXo] OT OJHON (OpMBI 3anucu
npobeit k gpyroi. IloHaTwe palMOHANIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHHE,
YIOPAOYMBAHUE  PALMOHAIBHBIX  YHCel.  Apu(METHYECKHEe  JIEUCTBUS  C
palMOHAIIBHBIMA YHWCIaMHU. PemieHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
JpOOH.

Crenenb C HaTypajbHBIM TIOKAa3aTeleM: ONpEIeNieHne, MpeoOpa3oBaHue
BBIpQ)KEHUN HA OCHOBE ONPEIENICHUS, 3alIUCh OOJBIINX YUCEIL.

[TporeHThl, 3anKch NPOLIEHTOB B BUAE APOOU U IpoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha ITPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaIbHON IIPAKTHUKHU.

[IpumMeneHne TNpPU3HAKOB  ACIMMOCTH, Pa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Hciae T@psiMas U oOparHas
MIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpeMEHHOHN. JlomycTumeble



3HAYEHHUs NEepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BUJC
dbopmynbl. Beraucnenus mo gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXKICCTBEHHO PaBHBIC BHIPAKEHUS,
npaBujia MpeoOpa3oBaHUSI CyMM W MPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOT0OHBIX CIaraeMbiX.

CBoliCTBa CTENEHH C HATyPAJIbHBIM [OKA3aTEJIEM.

OpnHounensl U MHOrowieHbl. CrerneHb MHOrowieHa. ClOXEHUE, BBIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CYMMBI U
KBaapar pasHoctu. dDopmysia pasHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYICHOB Ha
MHOKHTEIIN.

YpaBHeHust

VYpaBHeHHE, KOpPEHb YpaBHEHHUs, IpaBUja NPeoOpa3OBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOW, YHCIO KOpPHEW JIMHEWMHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIME M ero rpaduk 2. CucTeMa JByX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMM. PemieHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YpPaBHEHUM.

DOyYyHKIUU

KooparHara Toukn Ha npsiMoil. UuciaoBsle NpOMEXYTKU. PaccTosiHue Mexy
IBYMs TOYKAMU KOOPAMHATHOMN IPSIMO.

[IpsimoyromnpHas cucrtema koopauHat, ocu Ox u Oy. AOcrucca W opAvHATA
TOYKM HAa KOOpAUHATHOM TuiockocTH. Ilpumepsl rpadukoB, 3agaHHBIX (POpMyTIaMu.
UreHue rpadmKoB pealbHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKuui. JInuHeliHas pyHKUuUSA,
e¢ rpadpuk. I'padpuk pynkumm y = kx + b. *I'papuueckoe peireHue THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUN™.

8 KVIACC

Yuciia 1 BBIYUCICHUSA

KBagpatubiii kopeHb u3 uyucia. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuunble TPUOMKEHUST UppalluoHaIbHbIX yucen™. CBoicTBa apuMETHIECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUSM. * JIcHCTBUTEIIBHBIC YHCIA™.

Crenens ¢ 11eTbIM TIOKa3aTesaeM U e€ cBoricTBa. CTaHmapTHAs 3alKUCh YKCIIA.

AnredpanvyecKue BbIPpAKEHUA

KBagpaTHblil TpEXUsieH; pa3iokKeHUe KBaIPaTHOTO TPEXUWICHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. (OCHOBHOE CBOWCTBO aire0panmdeckoi JpoOwu.
CnoxxeHrie, BBIYUTAHUE, YMHOXEHHUE, JICJICHWE anreOpauveckux  JIpoOei.
PanronanbpHbie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

2 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM IiaHe. Ilegaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



YpaBHeHMs U HEpaBeHCTBA

KBagparHoe ypaBHeHHE, opMyrIa KOpHEH KBaJpaTHOIrO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOSIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
TPOOHO-paIMOHAILHBIC YPaBHCHHS.

*T'paduueckas uHTEpHpETAUs YPaBHEHUN C JBYMs NIEPEMEHHBIMU U CHCTEM
JUHEHHBIX YpaBHEHWH € JByMs NepeMeHHbIMU™. IlpuMepbl penieHus CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crnocoooMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHON IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O61aCTh ONPENEIECHNS U MHOKECTBO 3HAUEHUHN (DYHKIINU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumu. Ytenuwe cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (GyHKIHMA, OTPa)KAIOIINX PEATbHBIE POLECCHI.

@DyHKIMY, ONHCHIBAIOIIME TMPSIMYI0 M OOpaTHYI0 IPOINOPLHOHAIBHBIE

K
3aBUCHUMOCTH, uX Tpaduku. Dymkmum Yy = X2, y = X3, y = 4/x, y= -

*T'pacduueckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUN ™.

9 KUIIACC

Yucaa v BBIYMCICHUA

PaunonanbHble yucia, *MppalvoHaIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUHbIE
AecsITUUHBbIE poOu. MHOXKECTBO NEWCTBUTENbHBIX YHUCEN; ACHCTBUTEIbHBIE UYHMCIIA
Kak OeCKOHEUYHbIE JeCATHUHbIE ApoOU. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSMOU.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmeruyeckue JEHCTBUS €
JIeHCTBUTENBHBIMU YHCIIAMU ™.

Pasmeppl OOBEKTOB OKpY’KAIOLIEro MHUpPA, UIMTEIBHOCTh IPOLECCOB B
OKpY>KaroIleM MUpE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpuOIMxkeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepnl pellieHUs YpaBHEHUU TpPEThel U YeTBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIN ™.

Pemenue qpoOHO-parmOHAIBHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMeHHbIMU U ero rpaduk. Pemenue cucrem IByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucrem IByX ypaBHEHUH,
OTHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi cremeHu. [ padudeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHU C IBYMs IEPEMEHHBIMH.



Pemenne TekCTOBBIX 3ajjau alredpandeckum crnocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne IHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGosa, koopauHaTHI
BEPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

I'paduxu QyHKIMIL: y = kX, y = kx + b, y = X%,
y = vx,y = SI/II/IX CBONCTBA.

Yucii0oBble MOCAECA0BATEILHOCTH H IPOrPecCHH

[loHsiTHE YMCIOBOW TOCIEAOBATENBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH
pEKyppeHTHOH (opmyoi U popmysioil N-ro yieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmyisel N-ro viieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccCuii, CyMMbI IIEPBBIX N YICHOB.

*N300pakeHne WICHOB apU(PMETUYECKON M TE€OMETPUYECKOW MPOrpeccHii
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHUMAJIBHBIA POCT.
Cno>xHbI€ TTPOLIEHTHI™.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEEPA»

OcBoenue yueOHOTO Kypca «Aurebpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BbimonHsATh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YHCIIAMH.

HaxoauTh 3Ha4YeHWs YHUCIOBBIX BBIPAXKEHUN; NPUMEHATh Pa3HOOOpa3HbIC
CrocOObl M MPUEMBI BBIYUCICHHUS] 3HAUEHUN APOOHBIX BBIPAKEHUH, COJEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OmHOM (opMbl 3amuicu 4Mcend K Jpyrod (IpeoOpa3oBbIBATH
JIECATUYHYIO IpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBaTH U
YHOPAI0YMBATH pallMOHATIBHBIE YUCIIA.

OKpyTJsTh YKCIA.

BBINONHATS NPUKUAKY UM OLEHKY PE3yJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYECHUU
YU CJIOBBIX BBIPAKECHUMU.

BBITTONHATE JEHCTBHSL CO CTENEHAMHM C HaTypalbHBIMHM ITOKa3aTessIMH (C
OTIOPOH Ha CIIPaBOYHYIO MH(POPMAIHIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIN HATYPAIbHBIX



quced.

Pemare mnpocreiinive NpakTUKO-OPHUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYUH,  MPOMNOPLUUOHAIBHOCTBIO  BEJIMYMH,  NPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YbTATHl PEIICHUS 33/1a4 C YYETOM OIPaHWYEHUH, CBS3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TMOHATHSAX M ONEpPUPOBAThH Ha 0a30BOM YPOBHE
anreOpanyeckor TepMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPXEHUW MpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEIACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBINTOJIHATE yMHOKEHHE OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO HHGOPMAIIHUIO).

OCyIIeCTBIIATh PA3TOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHSI 32 CKOOKHM OOILEro MHOXKHUTENS, TPYIIIMPOBKU CIIAraeéMbIX, PUMEHEHHUS
(hopmyJ1 COKpaIEHHOTO0 YMHOKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[IpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB JUIsl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcrnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH IIOKA3aTEISIMM UL
peoOpa3oBaHus BEIPAXKEHUI (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Pemate nHMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, INMPUMEHSS IIpaBUia
repexoa OT UCXOJAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, ABisieTcs nu
YHUCJIO KOPHEM YPABHEHHS.

Nmetp mpencraBieHue O rpaUyecKux METOJaxX NpPH PEIICHUH JIMHEHMHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOM TUIOCKOCTH rpadvK JTUHEHHOTO YPaBHEHUS C IBYMsI
MEePEMEHHBIMU; TI0JIb3YACh rPa)MKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHUS.

PemaTte cucteMbl ABYX JUHEHHBIX YPaBHEHUH C JBYyMs MEPEMEHHBIMHU, B TOM
gucie rpaduvecku (C Ormopoi Ha aNrOpUTM YUEOHBIX TEHCTBHIA).

CocTaBnaTh (1OCJIE€ COBMECTHOIO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHHUE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUN MO YCIOBUIO 3a/ladyd, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M ITOJTYYEHHBIN pe3ybTarT.

Koopaunarel u rpaguxku. @yHkuuu

N300pakath Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KHU, MHTEPBAJbI; 3alMChIBATh YKMCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKINH. CTpouTh Tpaduk GyHkimu Y = KX + b,

OnuceiBaTh € TMOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 QJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;



LIEHa, KOJIMYECTBO, CTOMMOCTh; IPOM3BOAUTEIBHOCTD, BPEMsl, 00BEM pabOThI.
Haxonute 3HaueHHne (PyHKIIMH 1O 3HAYEHUIO €€ apryMeHTa.
[Tonnmate rpaduueckuii cnocod MNpeacTaBiIeHUA M aHanIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPadUKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yucaa v BIYMCICHUA

Hcnonp30BaTh HadYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUHN; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBINOJIHATH
npocTeiiiire NpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIUX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJIBIIMX M MaJbIX YUCEN C MOMOINBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanvyecKue BbIPpaKEHUA

[IpuMeHATP NOHATHME CTENEHW C L[EJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTEIEHW C LEeIbIM IoKaszareieM (C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEeoOpa3oBaHUs pPalUOHATbHBIX
BBIPO)KCHHI HAa OCHOBE NMpaBWJI JIEUCTBUI HAJ MHOTOYJIEHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIM TPEXUICH HA MHOKHUTEIIH.

[IpumensThs nmpeodpa3oBaHus BHIPAKEHUM JI PEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPABHEHUS (C UCIIOJIb30BAHUEM CIIPABOYHOM
uH(poOpMaIMK) U palMOHAJIbHBIE YPAaBHEHMsI, CBOJSAIIMECS K HUM, CHUCTEMBbI JBYX
YPaBHEHHUM C ABYMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHIINE WCCICIOBAHNS YPABHEHWU M CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM TpapuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUM.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKHU 3ajauu K e€ anredpandeckoit
MOJENN C TOMOIIBI COCTABJIEHUA YPAaBHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHMS, OLICHKH; PEIIATh
JTMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyIo
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OmnepupoBarh Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHUs); OINpeNessaTh 3HaueHue (YyHKIUU IO



3HAYEHHIO aPIyMEHTA; ONPEIENATH CBOMCTBA (QyHKIMH 110 €€ rpaduKy.
Crpouts rpaduky >aeMeHTapHbIX QyHKIMA Buga , Y = X5,y = X3,y = /x ,

k o o .
Y= —; ONHUCBHIBaTh CBOMCTBa 4YHCIOBOW ¢yHKIMU 10 e€ rpaduky (mpu
X

HEOOXOMMOCTH C HAMIPABJISIONICH MOMOIIBIO).

9 KUIIACC

Yuciia 1 BbIYMCICHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BeimonuaTe apudMeTnieckue AeCTBHS ¢ pallMOHAIBHBIME YHCIAMU, COYeTast
YCTHBIE W NHUCBbMEHHBIE MPUEMBI, BBIOJHATh BBIYMCICHHS C UPPALHOHAIbHBIMH
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTEIIMU U KOPHEN; BBIYNCIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyIJisiTh  AEMCTBUTENIBHBIE YHWCJA, BBINOJHATh NPUKHUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEHBIE M KBAapAaTHBIE YPaBHEHUS, YPABHEHMSI, CBOASILNECS K HUM,
pocTenine JpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mnpocrenmine CHUCTEMBI JABYX JIMHEMHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMU M CHUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS JIMHEWHBIM (110 BU3YaJIbHOW OMOPE).

PemaTte mnpocTedime TEKCTOBBIE 3aJayd alreOpanyeckuMm CrocodoM ¢
IIOMOIIBI0 COCTABJICHWS YPAaBHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE KCCICIOBAHNUS YPABHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM T'papuuecKuX npeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.).

Pemarb nuHENMHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pelIeHNe HEPaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATH PELICHHWE C IOMOILIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIUCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHUHN PA3IUYHbIX 337a4.

DyHKIUU

Pacnio3naBaTh (QyHKIMM H3y4EeHHbIX BHJIOB. IloKa3plBaTh CXEMAaTHUYECKH
pacIoJIoKEHUEe Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB (GyHKIuMdA Buma: y = KX,

k y
y=kx+bh, ,y=ax®+bx+c,y=x%y =+x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHHA

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUH.

Ctpouth W M300paxaTh CXEMAaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIIUH 10 X TpaduKam.

Pacno3naBaTh KBaapaTHuHYyO (PyHKLIHIO MO QopMmysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUU.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacnio3naBaTh apu(pMETHUECKYI0 U TE€OMETPUUECKYIO MPOTPECCUU MPHU PA3HBIX
cnoco0ax 3aaHusl.

BbIMONMHATS  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMyl N-TO  4ieHa
apu(MeTHuyecKol M TeOMETPHUYECKOW MpOrpeccuil, CyMMbI TEpPBBIX N 4I€HOB (C
OTIOPOM Ha CIPABOYHYIO HHGOPMAIIHUIO).

PemaTte 3amaun, CBSI3aHHBIE C YHCIOBBIMU IIOCIEJOBATEIBHOCTAMH, B TOM
YuCclie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJIb30BAaHUEM KaIbKYJISTOPA, HUQPPOBBIX
TEXHOJIOTHH).

GOEJNEPAJIBHASA PABOYAS ITIPOT'PAMMA YUEBHOI'O KYPCA
«'’EOMETPUSA». 7-9 KIIACCBHI
Hean u3yuyeHus y4e0HOro Kypca

OO6mme uenu u3ydeHus ydeOHOro kypca «l'eoMeTpus» MpeACTaBICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypPOKaxX I€OMETPHUH
oOyyJaromuiicss y4yuTCs TPOBOJUTH JOKa3aTEIbHbIE PACCYyXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHHUS, JO0Ka3blBaThb MCTUHHBIC YTBEPKIACHUS U CTPOMUTH
KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYXKICHHUS «OT MPOTHUBHOTO», OTIMYATH
CBOMCTBa OT MPU3HAKOB, (PopMyIupoBaTh oOpaTHbIE yTBepXKIeHus. B oOydeHun
YMEHUIO PACCYXJaThb COCTOMT BaXXHOE BOCIIUTATEIIBHOC 3HAYCHUE W3YyUYECHHUS
F€OMETPHUH, ITPUCYIIEE UMEHHO OT€YECTBEHHON MAaTEMATUYE€CKOM IIKOJIE.

BTopoli 1menpt0 U3y4eHUs] TEOMETPHUM SIBJISIETCA MCIIOJIB30BAHUE €€ Kak
WHCTPYMEHTA MpPH PEIICHUM KaK MAaTEMaTHU4YECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIMXCSA B  PEAIbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUU TE€OMETPUM B IIKOJIE. [ 3TOrO ydwmTemnto
PEKOMEHIYETCS noaOupaTh 3aJ1auu MPAKTUYECKOTO Xapakrepa JUTSt
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOMTH MAaTeMaTHYECKHE MOJIeNU
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCICHUS M  OIICHUBATh
aJICKBAaTHOCTh TMIOJIYyYEHHOrO pe3yJsibTaTta. KpaliHe BaXHO NOMYEPKMBATH CBA3MU
reOMETPUM C APYTUMHU TIpeIMETaMHh, MOTHUBHPOBATH MCIOJIb30BaTh OIpPEICIICHUS
rCOMETPUYCCKUX (UTYP M TIOHATHH, JTEMOHCTPUPOBATH NMPUMEHEHUE IOJYYSHHBIX
YMEHHH B (PU3HKe U TEXHUKE. DTH CBA3W HauboJee IPKO BUIAHBI B TeMax «BeKTopbI»,
«TpuroHomerpudeckue COOTHoOWEHus», «Meron koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMYy IMaHy B 7-9 Kiaccax wu3ydaercs YyueOHBIH Kypce
«l"'eomeTpus», KOTOpPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3lesbl COAECPKAHUS:
«'eomeTpuueckne Qurypsl W HX CBOHCTBa», «M3MepeHHe TreoMeTpUYecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOpPAMHATHI HA IUIOCKOCTW», «BeKTopb»,
«JIBmxenus miockocti» U «IIpeodpazoBanus mo100usD».

YyeOHbIl MIIaH NperycMaTpPUBAET U3YyUYEHUE TeOMETPUM Ha 0a30BOM YPOBHE,
UCXO0lld M3 He MeHee 68 ydeOHbIX YacOoB B Y4Ye€OHOM TOJy, BCEro 3a TpU roja



o0yueHus — He MeHee 204 Jyacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJIAM
OBYUYEHUS)

7 KIIACC

HavansHble noHsATHA reomerpuu. Todka, mpsMas, OTpE30K, Jdyd. Yroi. Buusl
yriaoB. BeprukanbHbele M cMexHBIE yIuBl.  buccekrpuca yria. Jlomanas,
MHOTOyTOJbHUK. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

*CummMerpudnbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH™S,
[IpumMepsl CHMMETPUH B OKPYIKAIOIIEM MHPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKHA™.

TpeyrompHuk.  Bpicora,  MenuaHa,  OucCCeKTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHHM TPEyroibHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyroyibHBI ~ TpeyrosbHUK. (CBOWCTBO MeAMaHbl INPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, NMPOBEAEHHON K IMIOTEHy3€e. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIBHBIN TPEyTroabHUK € yriioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJIbLIEM YIJIe W OOJbIIEH CTOPOHE TPEYrOJIBHUKA.
[lepneHaAnKyIsIp ¥ HAKJIIOHHAS.

*T'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria © CepeIUHHBIN
MEPHEHANKYJISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpJa UM JIHaMeTp, HUX CBOMCTBA. B3amMmHOe
pacnoJIOKEHUE OKPYKHOCTH M npsiMoi. KacarenbHas M cekymas K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHasg B Yroi. BrnucaHHas # onMcaHHas OKPYXHOCTU
TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronbHuku. [lapauiesorpamMM, €ro npu3Haku M CBOMCTBA. YacTHbIE
Cllyyau TMapajuieiorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamernus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKH.
[IpssMmoyroJibHast Tpaneuus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema darneca 1 TeopeMa 0 NPONOPIUOHATBHBIX 0Tpe3kax. CpegHue JMHUU
TpeyroyibHUKa U Tpaneuuu. LleHTp macc TpeyrojabHuUKa.

[Togobue TpeyronbHUKOB, Kod(hduiment nomobus. [Ipusnaku mnogo0OuUs
TpeyroJbHUKOB™. [IpuMeHeHne mogo0us nMpu penieHuy MPakKTUIECKUX 3a1ad.

CpoiictBa momanei reomerpudyeckux ¢uryp. Dopmynbl anas 1iomWagu

3 3ech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM Iiane. Ilegaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



TPEyToJIbHUKa, Mapajuiejorpamma, pom6a u Tpaneuud. OTHOLIEHHE IUIOIIAACH
no1I00HBIX (uryp.

Brruncnenue miomaneii TpeyroabHUKOB M MHOTOYTOJIFHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu permenun
MPAKTUYECKHX 3a]1ad.

CuHyC, KOCHHYC, TaHTE€HC OCTpPOTO yria MPSIMOYTOJBHOTO TpPEYrojbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. TpUroHoMmerpuyeckue GyHKIMH YTIOB
B 30°, 45° u 60°.

Brincannble ¥ HEHTpaJbHbIE YIJIbI, YTOJ MEXy KacaTeIbHON U XOPAOH. YTIIbI
MEXIY XOpAaMHU M CEKyUIMMHU. BrucaHHBIE W ONHCAaHHBIE YETHIPEXYTOJIHHUKH.
B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanme okpyxkHocteil. OOmime
KacaTeIbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0° go 180°. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Penienue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Ipou3BEAEHUN OTPE3KOB XOP/1, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEeKyUINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, gnumHa  (MOAIyJib)  BEKTOpa,  COHAIpPAaBJICHHBICE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd  HaJl BEKTOpaMU. Pa3ioxkeHue BEKTOopa IO JIBYM
HEKOJUTMHEAapHbIM BekTopaMm. Koopauuatel BekTopa. CkajsipHOE NpPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0KICHUS JJIMH U YIJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPY>KHOCTH
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEH M MPSAMBIX. METOJ KOOpPAHHAT U €ro
MIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTU. ['pagycHast u paanaHHas
Mepa yrja, BBIUHCICHHE UIMH Jyr OKpyxHocTed. I[lmomane kpyra, cekropa,
CerMeHTa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (3jieMEeHTapHbIE
npeacrasienus). [lapamnensHbiii nepenoc. [ToBopot™.

I[INTAHUPYEMBIE ITIPEIMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHSI» (ITO
I'OIAM OBYYEHUA)

OcBoenue ydebHoro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHHUE CICAYIOIIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIHTATOB:



7 KIIACC

Pacrio3naBaTh n3ydeHHBIC T€OMETPUUECKIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoioKeHue, n300paxkaTh TE€OMETPUYECKHE (PUTYPHI; BBIMOIHATH YEPTEKHU II0
yCJHOBHUIO 3a1auu. M3MepsTh JIMHEHBbIE U YTJIOBBIE BENWYMHBL. Pemare 3amadun Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyr0 OIEHKY JMHEHHBIX M VYIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM JKU3HHU, Pa3MEpPOB NPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
00OBEKTOB IO MOPSAJKY BETUUUHBI.

CtpouTh YepTeXH K TE€OMETPUYECKMM 3ajadyaM (C  HCHOJIb30BAHHEM
CMBICJIOBOM OTOPBI: HABOISAIINE BOIIPOCHI U/UITU alTOPUTMAa YU€OHBIX ICUCTBUN).

[Tomp30BaThCA MpPU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOSPEHHBIX TPEYTOJILHUKOB IPHU PEIICHNUH 3a]1a4.

[IpoBOANTH NOKA3ATEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABECHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pelIeHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBLHON HArISJHOCTH
u/unu BepOabHON OTIOPHI).

Onpenensts napamuieIbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
C HUMH cekymas. Onpenenarb NapajuieJbHOCTh MPSAMBIX C MOMONIIBIO PABEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTOU MPSIMOM.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUSI YTIIOB
B T€OMETPHUYECKHX 3aJadyax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MapAJUICIBHBIX TMPSAMBIX CEKylled. Pemate mpakTUYecKue 3a1auv Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE 0 TOHATUE TEOMETPUUECKOTO MECTa TOUEK.

@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETpa
OKPYXHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IPHU
pelLIeHuH 3a1a4.

OpueHTUpPOBATHCS B MOHATHSIX: ONMKCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAOTCs B OJTHON TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEpUPOBAThH Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPY>XHOCTH, Te€OopeMa O NEpHEeHAUKYJSIPHOCTH KacaTeJIbHOW H
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeThs mpencTtaBieHHE O MPOCTEHMIIMX TE€OMETPUUYECKHUX HEpPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C TTOMOIIBIO IUPKYJISI U
JINHEUKU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKHX 3a7ad.

OpueHTUPOBATbCS B TMOHSITHH — TOYKHU IEPECEYCHUs MEIUaH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

BnaneTts nmoHsiTueM cpeHel JIMHUK TPEYroJbHUKA U TPAMELH, MPUMEHSITh UX
CBOMCTBA NP PEIICHUH MPOCTEHIIINX T€OMETPUUECKHX 3a7a4. VIMeTh npeacTaBicHue
o teopeme daneca u TeopeMe 0 MPONOPIUOHATBHBIX OTpPE3KaX, MPUMEHATh UX AJIs
pEIIeHUs] MPAKTUYECKUX 3a]1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH ).

[IpyuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 33/1a4.

[Tonb3oBatbess Teopemoit [ludaropa st perieHuss TEOMETPUYECKUX U
MPAKTUYECKHUX 3a]1ad.

Bnagerp moHSATHSAMH CHHYCa, KOCHMHyca M TaHT€HCa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyrojdbHUKa. [10b30BaThCs 3TUMHU TOHATHSIMH IS PEIICHUS
MPaKTUYECKHX 3a71a4 (TP HEOOXOUMOCTH C OMOPOH Ha aJIrOPUTM IPABHIIA).

Boruucnate  (paznuyHbiIMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMaLlMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJbHBIX (QUIYp
(moaB3ysch, rae He0OX0AUMO, KANbKYIITOpOM). [IpUMEHATh MOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3ajjauax.

Bnagerp NOHATHSAMM BIMCAHHOTO M LIEHTPAJIBHOIO YIJIa, HCIOJb30BaTh
TEOPEMBbl O BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpAaMU (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITh CBOWCTBA
OMMHICAaHHOTO YETHIPEXYTOIBHHUKA MPU PEIICHUH MPOCTEHIIIHNX 3a/ad.

[IpuMeHsTh TOMyYeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSl 33a]]a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TMOoJ00Ms ¢ TPUTOHOMETpHH  (MOJIB3YACh, THEe HE00XO0auMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSAMOYTOJIbHOTO TPEYTrOJbHUKA («pEIIeHHE
MPSAMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxonuTh (C MOMOLIBIO KaIbKYJISATOPA) JUIMHBI U
YTJIBI JU1 HETAOJMYHBIX 3HAUCHUH.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(HOPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHATh UX MpHU
pELIeHUH NPOCTEHIIINX FTEOMETPUUYECKUX 3a]1ay.

Bnanets nouarusimu npeoOpazoBaHusi MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaThcsi CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (QUTYD,



YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIWIbl Y MOJOOHBIX (QUryp (MO aaroputmy
y4ueOHbIX aeiicTBuil). IIpuMeHsTh cBOMcTBa MOAOOMS B MPAKTUYECKHX 3a/]ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAKOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN M (U3NYECKUN
CMBICT, TPHUMEHATh HMX B PEIICHUU TEOMETPUUECKUX U (PHU3NYECKUX 3ajad.
IIpuMEHATH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JUUIsl HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTHCA METOAOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYKHOCTM M PaJAMaHHOM MEpBI YIVIA, YMETh BBIYMCIITH IUIOLIA/b
Kpyra u ero uacrteid (c omopoil Ha crnpaBouHyl uH(popMauuio). Ilpumensars
MOJIyYEeHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

Haxonute ocu (WM UEHTPbI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» 7-9 KJIACCbI

esu ndyyenust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHud. KaKIplii 4YeJoBEK IMOCTOSHHO MPUHUMAET DPEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A i1 000CHOBAaHHOTO NMPHUHSATHS PEIICHUS B
YCJIOBHSIX HEIOCTaTKa WM W30bITKA HHPOPMAIIUA HEOOXOUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbINIIeHHEe. IMEHHO mosToMy
OCTPO BCTajla HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIOIIMXCA, B TOM YHCIIC
oOyyvaroruxcst ¢ 3[IP, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIOUAIOIIYIO B ceOsl B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHE BOCIPUHUMATh M KPUTUUYECKH
aHAIM3UPOBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B Pa3Iu4HBIX (opmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTHX pEATbHBIX TIPOLIECCOB M  3aBUCUMOCTEM,
MIPOU3BOANTH TMPOCTCHINIME BEPOATHOCTHBIC PacUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMIIaMU cOOpa, aHaliu3a W MPEICTABIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUaIOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMMmbl ydeOHOTO Kypca «BeposTHOCT M CTaTHCTHKA»
OCHOBHOHW IIIKOJIBI BBIJICJICHBI CIICAYIONMINE COICP)KATeIbHO-METOIUYECKHIC JIMHHH:
«IIpencraBmenne JMaHHBIX W ONHWcCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2nemMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadoBy.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATHCTHKA



CILy’KUT OCHOBOM 15l pOpMUPOBaHUSI HABBIKOB pabOThl ¢ UHPOpMAIIMEN: OT UTEHUS U
WHTEpIpeTannn WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax Hu
rpadukax m0 cOopa, MPEACTAaBICHUS U aHalW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTATUCTUYECKUX XApPAaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ 1aHHBIMH,
oOyuatomuecs: ¢ 3I1P ydarcsi cyuThIBaTh 1 UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYHMBOCTh, W OIICHWBaTh WX BIUSHHUC Ha
paccMaTpUBaEMbI€ BEIMUYUHBI U MTPOIECCHI.

NHTYUTUBHOE MPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHocTed. bombinoe 3nauenue ansa obyuaromuxcs ¢ 3I1P 3qecy umerot
NPAaKTUYECKUE 3aJaHUsl, B YaCTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MO/JICJISIMU.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00Us CIIy4yailHOTO
coobiTus. [Ipu n3ydennn kypca oOyuatomuecs ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYallHBIX  JKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M peIlIaTh OoJiee CIOXKHBIE 3anadd. B Kypc BXoasT
HAYAJIbHBIE TPEIACTABICHUS O CIyYalHbIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OINEpalysMU HaJ  MHOXECTBAMH,
paccMaTpyUBalOTCA NPUMEPBl NPUMEHEHHUsI Il pELIeHUs 3a4a4, a TaKkKe
MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUECKUX Kypcax v YUEOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBIi
BXo#AT pazgensl: «lIpeacraBneHre MaHHBIX M ONHUCATENIbHAS CTAaTUCTUKAY;
«BepoarHocTby; «DneMeHThl KOMOMHATOPUKNY; « BBeseHue B Teoputo rpadony.

Ha u3ydenue nanHoro xkypca oTBOAMT | y4eOHBIN Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 y4ueOHBIX Jaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH 1 CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienure naHHBIX B BUAE TaOJMI, AUarpaMM, rpaduKoB. 3aroHEHUE
Ta0IUILl, YTEHHE U MOCTPOCHUE TUArpaMM (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3Bneduenne nHpopManuu U3 IuarpamMmm U
Ta0JIHIL, UCTIONB30BAHUE U UHTEPIPETALIUS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HauOoJiplliee M HaUMEHbIIEE 3HAuYeHUs HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*CnyuallHbIN SKCHEPUMEHT (OMBIT) W Cily4yaiiHOe coObiThe. BeposTHOCTh H



yacTtoTa. Posib MaJIOBEpPOSATHBIX U MPAKTHUUECKU JTOCTOBEPHBIX COOBITUI B IPUPOJIE U
B 00mecTBe. MOHETA M MIpallbHAs KOCTh B TEOPUH BEPOSTHOCTEN™?,

*T'pad, BepmmHa, pedpo. Crenens BepmmHbl. Yucno pédep u cymmapHas
crenenb BepunH. [IpencraBnenue o cBssHoctu rpada. Llemm u muxmel. I[lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 06 oprueHTHPOBAHHOM Tpade.
Pemenwne 3ama4 ¢ momoirsio rpagoB™.

8 KVIACC

[IpencraBieHune qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Onepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHOKECTBAMH: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIrpenenuTenbHoe,
BKJIOUeHUs. Vcnosnb3oBaHue TrpaUuecKkoro MPEACTaBICHUS MHOXECTB  Jis
OIMCaHHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IPU PELICHUH 3a1a4.

*M3mepeHue paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBanus™.

OneMeHTapHble COOBbITHA  ciayyaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBA3b MEXK]Ty MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBa J€pEBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBaHHUE
BHUCSIYEH BEPILIMHBI, CBSI3b MEXKIY YWCIOM BEPIIMH U yucioM pédep. Ilpasuio
YMHOXEHHs. Penienne 3a1ad ¢ noMoibto rpagos.

[IpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeAuHEHHE WU
nepeceueHre  coObituii.  HecoBmectHble  coObiTus.  DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIJIOBHAss BEpOATHOCTh. [IpaBuio ywmHoOxeHus. HeszaBucumelie
coowiTusa. IlpencraBienue skcnepuMeHTa B BUJE JepeBa. PemieHuwe 3amgad Ha
HaxXO0XJICHUE BEPOSATHOCTEH C IIOMOIIBIO JEpeBa CIy4YalHOIO JKCIIEPUMEHTA,
auarpamm Ditnepa*.

9 KJIACC

[IpencraBienne JaHHBIX B BUAE  TaONWL, JAdarpaMM, TIpaduUKoB,
MHTEpIIpeTalus JaHHBIX. YTeHHe U MocTpoeHue Tabiul, AUarpamm, rpaukoB Mo
pEeanIbHbIM JJAaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHUss U YUCIO COUYETaHUA. *TpeyrosbHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BepOsTHOCTb. CiydailHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TyT'H OKPYKHOCTH™.

HcnbiTanne. Ycenex u Heygaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepHyum. BeposatHocTu coObITHI B cepun UcnibITaHui bepHym.

CnyyaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEH. MaremaTtndeckoe

4 3ech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX HPOBOJANTCA B 03HAKOMHTEIbLHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



oXpugaHue M aucnepcusa. [IpuMepel  MareMaTH4ecKOro  OXHUAAHUSA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudeckoe OXUIAHHWE U
TUCIIEPCHUs CIIyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUM bepHyum».

[Tonarue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKk0Ha OOJIBIINX YHCEN B PUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE ITIPEJIMETHBLIE PE3VJIbTATBI OCBOEHHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

HpCI[MCTHI)Ie PE3YJIbTaTbl OCBOCHHUSA KypCa «BCpOHTHOCTL U CTaTUCTHKa» B 7—
9 knaccax XapaKTCPU3YIOTCA CICAYIOMUMHA YMCHUAMMU.

7 KJIACC

Uutate wuHPOpMAIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JgUarpaMMax;
IpEJICTaBIsATh JaHHblE B BHUAE TaOMUL, CTPOUTH AMATPAMMBI (CTOJIOMKOBBIE
(cTronbuathie) U KPYTroBbI€) IO MACCHBAM 3HAUYEHUM (C MCIIOJIH30BAHUEM 3PUTEIBHON
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

OnucelBaTh ¥  HUHTEPNPETHPOBATH  pEalbHBIE  YWCIOBHIE  JaHHBIC,
Mpe/ICTaBJICHHbBIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTHUpOBaThCA B TOHATUSAX W OMEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MeraHa, HauOoJIblllee 1 HAMMEHbIIIEE 3HAYEHUs, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
(¢u3NyeCKUX BEJIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; HMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

8 KUIIACC

W3Bnekath M mpeoOpa3oBbIBaTh HH(MOpPMALUIO, TMPEICTABICHHYIO B BUJE
Tabnul, auarpamm, rpaduKoB; MPEACTABIATh JAHHBIE B BHUJE TaOJIML, aUarpamw,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUcCHEepcUs U
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yJibTataM U3MEpeHud U HaOmoAeHUN (C  HCMOJB30BaHUEM  3PUTEIHLHOMN
HarJIsiTHOCTH W/WUM BepOabHON OTIOPHI).

HaxonuTh BEpOATHOCTH CIy4alHBbIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCIOJIB30BAHUEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

HNmers mnpencraBieHue o TpadUUyecKuX MOJCNAX: JepeBO CIIy4ailHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAs MPAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH OTEpalK HaJl MHOKECTBAaMH: 00beIUHEHNUE, TIepeceUeHHE, TOTIOTHEHUE;



NEPEUYUCIIATh  DJIEMEHThl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BH3yaJIbHON OMOPHI).

Wmets mpencraBieHne o rpaduyecKkoM MpeCTaBICHHE MHOXKECTB M CBS3ed
ME3KJly HUMH JUUIsL OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUN 3a7a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3zoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0JIUI, AUarpaMm, rpauKoB.

Pemarp mpocTeiiinne 3amaud OpPraHU30BAHHBIM IepeOOpOM BapUaHTOB, a
TaK)Xe C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX [JIs MacCHUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH U YACTOTHI COOBITUS, B TOM 4YHCIIE TOJb3YSCh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOeHHM (C ONOpOil Ha CIpPaBOYHYIO
uH(dopMaIuio).

HaxoauTh BepOATHOCTU CIydyalHBIX COOBITHI B HM3YUYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOI0O YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencTtaBieHWE O CIy4YalHOM BEIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIbIIMX YHUCEN B
MIPUPOJIE U OOIIECTRE.






