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IHHOACHUTEJBHAA 3AIINCKA

AnantupoBaHHast paboyast mporpamma yueOHOro npeamMeToB «MaremaTtuka», «Anredpay,
«I"eomerpus» mia 5-9 knaccoB cocrasiaeHa B coorsercTBuu ¢ PI'OC OO0 u ¢ yuetom AOOII
OO0 MBOY CHI Ne 56 musa nereit ¢ THP na 2023-2024 yueGusiii roa. [Iporpamma siBisiercs
npuioxxkeHueM Kk OOIT OOO MBOY CHI Ne 56.

NuauBuayanbHbie ocodeHHocTH 00yyarommxcsa ¢ THP

Hetu ¢ THP - 310 ocobast kareropusi 1eTel ¢ OTKJIOHCHHUSIMHU B Pa3BUTHH, Y KOTOPBIX
MEPBUYHO HE HAPYIIEH MHTEIUIEKT, COXPAHEH CIyX, HO €CTh 3HAUUTEJIbHBIE PeUYeBbIe 1e(DEKTHI,
BIIUSIOLIUE HA CTAHOBJIEHUE IICUXUKH.

JleexThl MOTYT 3aTparuBaTh pa3jMyHble KOMIOHEHTHI PE4YH, HalpuMep, CHIDKEHHE
BHSITHOCTH pEuH, IpyTue — 3aTparuBaioT (POHEMATHUECKYIO CTOPOHY S3bIKA M BBIPAXKAIOTCS B
nedexTax 3BYKONPOU3HOIIEHHUS, HEJOCTaTOYHOM OBJIQJCHUHM 3BYKOBBIM COCTaBOM CJIOBA,
KOTOpPBIN BileUeT 3a co00il HapyllleHHe YTeHus U nucbMa. Jlpyrue AedexTsl MpeacTaBisioT
KOMMYHHMKATHUBHBIE HapyIICHUs, KOTOpPbIE CKa3bIBAIOTCS Ha OOy4YeHHH peOeHKa B MacCOBOM
mkoJje. CloXHbIe peueBble HAPYIICHUS OXBATHIBAIOT BCE CTOPOHBI PEUU M PUBOJAAT K 00IIEMY
HEJIOPA3BUTHIO.

OOBIYHO BBIJIEINIAIOTCS TPYIIIBI CO CIEAYIOIIUMHU HAYILICHUSMH:

1) poneTHKO-(hOHEMATHUECKUE HAPYILICHHS,

2) oOuiee HeOPa3BUTHE PEYH;

3) HEeJOCTATKU MEJIOIUKO-MHTOHAIIMOHHOW U TEMIIO-PUTMHUYECKON CTOPOHBI PEUH.

XapakrepHbie ocodennoctH aereii ¢ THP:

-CinyxoBoro-HapyuieHus (OHEMaTHYeCKOro ciyXa, HU3Kasi akTHBHOCTh

MPUTTOMUHAHUS.

-3putenbHoro-0eAHOCTh U HeehepeHITMPOBAHHOCTD 3PUTENIbHBIX MPECTABICHUH.

-IIpocTpaHCTBEHHOTO-HAPYLIEHNSI OPUEHTUPOBKHU B IIPOCTPAHCTBE, TPYIHOCTH B
nuddepeHIMaluy TOHITUH «CIIEBay, «CIPaBay, «KMEXKAY», «HAI», «IIOI».

-OTMeuaeTcst CHUKEHUE TPOAYKTUBHOCTH 3alIOMUHAHUS.

-XapakTepHO JI0JIT0e 3alIOMUHAHUE B OBICTpOE 3a0bIBaHUE.

-O0bEM 3pUTETHHOM MAaMATH MPAKTUYECKH HE OTINYACTCS OT HOPMBI.

-O0BeM cIyX0BOI MaMSTH 3HAUUTEIBHO CHUKEH (TPYJHOCTH MPU 3alIOMUHAHUU

CTUXOB).

-OTHOCHUTENIBHO COXPaHHBI BOBMOYKHOCTH CMBICJIOBOTO, IOTHYECKOT0 3alIOMUHAHUS.

-HeycToiunBOCTH BHUMAHMUSL.

-TpyaHocTH NEpEKTOYEHNS U pacIpeIeICHUSI.

-TpyaHocTy B IIaHUPOBAaHUU U KOHTPOJIE CBOUX IEUCTBUM.

-TpynHocTu cocpenoToueHus: Ha BepOaIbHOM MaTepuase.

-C TpyZOM OBJIaJICBAIOT aHAIN30M U CHHTE30M, CPABHEHUEM U 0000LIICHUEM.

-BepbanbHble 3a1aHus JJOTHYECKON HANIPABJICHHOCTH BBI3BIBAIOT CTOMKHUE TPYTHOCTH.

-XapakTepeH HeOCTaTOUHBIN 00BEM CBEICHNI 00 OKpYXKAIOIleM MHUpPE, CBOMCTBAX
MIPEAMETOB.

-TpyaHOCTH IPON3BOIBHOTO IOBEIEHUS.

-3aBHCUMOCTb OT OKPYKAKOIIUX, CKIOHHOCTh K CHOHTAHHOMY ITIOBEJICHHUIO.

-Hapymienne KoMMyHUKaTUBHON (DYHKIIUU, HEYMEHHE OPUEHTHPOBATHCS B CUTYallUN
OOIICHMST, HETATHBU3M.

-3aHMKEHHAs! CAMOOIICHKA.

-IloBbIIeHHAs OOMIYUBOCTD, PAHUMOCTD.

-TpeBoXkHOCTB.

-ATpecCUBHOE MOBEICHUE PA3HON CTENIEHU BBIPAKEHHOCTH.



B nienom pesynbTarel ocBoeHus ooyudatontumucs ¢ THP yueOnoro mpeamera «Xumus»
JOJKHBI COBNAZATh C pe3yIbTaTaMu IPUMEPHON pabodel mporpaMMbl OCHOBHOT'O OOIIEro
oOpa3oBaHUs.

Hpuopumemnbmu yeuAamu 06y1£€Hu}l Mmamemamuke 8 5—6 xknaccax A6nA0mcs.

OpojoJDKeHHEe (OPMUPOBAHHUS OCHOBHBIX MaTeMaTHYeCKHX TMOHATUH (YMCIO, BEIMYHMHA,
reoMerpuueckas  (¢urypa), O0OCCHEUYMBAIOMIUX IPEEMCTBEHHOCTh M  IEPCHEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroIuXcs;

pa3BUTHE HHTEIUICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYYalOIMXCs, MMO3HABATEIbHOMN
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, HHTEpeca K N3YUYEHUIO MaTEMaTHKH;

NOJ(BE/ICHUE OOYYaIONMXCS Ha JOCTYITHOM J/JIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTHKHU U OKPYKAIOLIET0 MUPA;

dopmupoBaHue (YHKIIMOHAIBFHOW MAaTEeMAaTHYEeCKOH TPaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTH4eCKue OOBEKTHI B PEalIbHBIX KU3HEHHBIX CUTYAIUsIX, IPUMEHITh OCBOCHHbBIE YMEHHUS
JUTSL pEeIIeHHs] TIPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBAThH TOJTYYCHHBIC PE3yIbTATHI
U OLICHMBATh UX Ha COOTBETCTBUE MPAKTUUYECKOHN CUTYAIHH.

OcHOBHBIEC TUHUM COZACP)KaHUS Kypca MaTeMaTUKHU B 5—6 Kiaccax — apudmeTrndeckas H
reOMeTpHYECKasi, KOTOPbIC Pa3BUBAIOTCS MapaliebHO, KaX/aast B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO, HE HE3aBHCUMO OJIHA OT JPYyroM, a B TECHOM KOHTAaKTE€ W B3aUMOJICHCTBUHU.
Takxe B Kypce MaTEMaTHKH MPOUCXOJUT 3HAKOMCTBO C JIEMEHTAMU alreOphl U OMUCATENbHON
CTaTUCTHKH.

Wzydenue apudmeTHUecKoro marepuajia HayMHaeTcs CO CUCTEeMaTH3aldd U Pa3BUTHUS
3HAaHUH O HaTypaJbHBIX YHCIIaX, MOJIyYCHHBIX HA YPOBHE HA4aIbHOTO 0011ero oopasosanus. [Ipu
3TOM COBEPIICHCTBOBAHHE BBHIYUCIUTENLHON TEXHUKU U (OPMUPOBAHNE HOBBIX TEOPETUUECKUX
3HAaHUH COUYETAETCS C PA3BUTHEM BBIYMCIMTEIBHON KYJIBTYphl, B YAaCTHOCTH C OOyueHHEM
MPOCTEUIINM NMPUEMAM MPUKUIKN U OLEHKH Pe3yJbTaTOB BBIYMCIECHUH. M3ydueHne HaTypanbHbIX
YKcell IPOAO0JKAeTCs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU ITOHATHAMH TEOPUU JEIIMMOCTH.

Hauano u3yuyeHuss OOBIKHOBEHHBIX W JECATHUYHBIX IpoOell OTHeceHo K 5 kiaccy. JTo
IEpPBbIM 3Tal B OCBOGHUHU ApoOEH, KOorjxa MpPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMH,
noHATUSAMH TeMmbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B MONHOM 00BEME
IPEIIECTBYET M3YyYEHHIO JIECATHUYHBIX JIpOOEH, 4TO 11eJeco00pa3HO C TOYKH 3PEHUs JOTMKH
U3JI0KEHUsI YUCIOBOM JIMHMM, KOTJa NpaBWiIa JEHCTBUHA C JECATUYHBIMH APOOSMH MOMKHO
000OCHOBaTh YK€ W3BECTHBIMH AaITOPUTMAaMM BBINOJHEHHUS JEHCTBUH € OOBIKHOBEHHBIMU
npo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACIIMPUT BO3MOXKHOCTU JUIsi TTOHUMAHHSA
00y4aroImuMuUCs MPUKIAAHOTO PUMEHEHHsI HOBOH 3alucH IPU U3YyYEHUHU JPYTUX MPEIMETOB U
IpY MPAKTHYECKOM HCIONb30BaHuU. K 6 Kiaccy OTHECEH BTOPOIL 3Tam B U3y4eHHH JpOo0Oeid, rie
IPOMCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHHUS U MpeoOpa3oBaHUs ApoOei, ocBOeHHE
HOBBIX BBIYHMCIMTENBHBIX aITOPUTMOB, OTTAUYMBAHME TEXHUKH BBIYMCICHHMHA, B TOM YHCIE
3HaYCHUU BBIPAKEHUH, COJEpKALIMX M OOBIKHOBEHHBIC, U JECATUYHbIC IpOOHU, YCTaHOBIICHHUE
CBsI3eH MEXIy HUMH, pacCMOTpPEHHE MPUEMOB peIIeHUs 3a1ad Ha apobu. B Havanme 6 kiacca
IPOUCXOIUT 3HAKOMCTBO C ITOHSATUEM MPOLIEHTA.

Oco0eHHOCThIO H3yUEHUS TIOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEI SBISETCS TO, 9YTO OHU
TaKk)K€ MOTYT paccMaTpUBaThCs B HECKOJbKO 3TamoB. B 6 kiacce B Hayale M3y4eHHs] TEMbl
«[TonoxuTenbHbIe U OTPUIATENILHBIC YKCIay BbiAenseTcs moareMa «llembie uncnay, B paMkax
KOTOpPOM 3HAKOMCTBO C OTPHUILATEIBHBIMU YHMCIAMH M JEHCTBUSMHU C MOJIOKHUTEIBHBIMU U
OTPULIATEIILHBIMU YHCIIAMU TIPOUCXOIUT HA OCHOBE COJEPIKATENBHOIO MOJIX0/1a. JTO MO3BOJISET
Ha JIOCTYITHOM YypOBHE IIO3HAKOMHUTH OOYyYaroOUIMXCS MPAKTHUYECKH CO BCEMH OCHOBHBIMU



MOHATHUAMU TCMbI, B TOM YHUCJIC U C HpaBUJIaMU 3HAKOB IIPU BBINIOJHCHUU apI/Iq)MeTI/I‘-IGCKI/IX
neiicTBuid. M3ydenne panroHanbHBIX YUCET Ha ’TOM HE 3aKOHUHUTCS, a OyIeT MPOI0IKEHO B Kypce
anreOpsI 7 Ki1acca.

[Tpu 0Oy4eHnn pereHnIo TEKCTOBBIX 3a/1a4 B 5—6 KJlaccax UCIONB3YIOTCS apu(PMETHUSCKUE
npuémsl penieHus. [Ipu oTpaboTKe BEIYUCIUTEIFHBIX HABBIKOB B 5—6 KJIaCCax pacCMaTPHUBAIOTCS
TCKCTOBBIC 3a/Ja4M CIICAYIOIINUX BUAOB: 3a/1a4i HA JABUKCHUC, HA YaCTH, HA ITOKYIIKHU, HA pa60Ty )41
IPOM3BOIUTEIILHOCTD, HA MPOLIEHTHI, HA OTHOIICHUS 1 ITponopiun. O0yJaromumecs: 3HaKOMSTCS C
npuéMamMH peuieHus 3ahad  1nepedopoM BO3MOXKHBIX BapuUaHTOB, y4aTcs paboTaTh ¢
nHpopmareit, mpeacTaBIeHHON B (popMe TaOJIUIl MU AHarpaMM.

B mporpamme yweOHoro kypca «MaremaTuka» IperycMOTpeHO (opMupoBaHUe
IPOTEIEBTHUECKUX aNre0pandeckux MmpeacTaBieHuid. bykBa kak cHMBOJI HEKOTOPOTO YHCIa B
3aBUCUMOCTH OT MAaTE€MaTHYECKOr0 KOHTEKCTa BBOJAUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKa
IIMPOKO HCIONB3YETCS MPEXKIEe BCEro Uil 3alMCH OOIIMX YTBEPXKACHUH M TPEISIOKEHHIA,
(GopMyI1, B YaCTHOCTHU AJISl BBIYMCICHHUS] TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTHTEIS»
yHCla.

B mporpamme yuyeOHoro kypca «MaremaTHKay NpeACTaBICHAa HArsiHAs TE€OMETpus,
HampaBJIeHHAsT Ha pa3BUTUE OOpa3HOrO MBIIUICHHUS, TMPOCTPAHCTBEHHOIO BOOOPAKEHHMS,
M300pa3uTEIbHBIX YMEHHIN. DTO BAXKHBIN 3TAIl B ©3yUYEHUH T€OMETPUH, KOTOPBIA OCYIIECTBISETCS
Ha HarsIIHO-TIPAKTUYECKOM YpPOBHE, ONHMpAeTCs Ha HAMIATHO-OOpa3HOE  MBIIIICHHUE
oOyuaromuxcs. bonpias poiab OTBOAUTCS MPAKTUYECKON AEATEIbHOCTH, ONbITY, SKCIIEPUMEHTY,
MoaenupoBaHuio. OOyyaromuecs: 3HaKOMSTCS ¢ TEOMETPHUECKUMH (PUTypaMH Ha MIIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIINMH KOHPUTypalusiMu, ydaTcsl 1300pakaTh UX Ha HEIMHOBAHHOMN
U KJeryatoil Oymare, paccMaTpHBalOT MX MpocTelinne cBoiicTBa. B mporecce uzydeHus
HaTJSTHOW T€OMETPUU 3HAHUS, MOJTYYeHHbIE O00YJarolIMMHCS Ha YPOBHE HAa4yallbHOTO OOILEro
00pa30BaHus, CUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo yueOHOMY MIaHy B 5—6 KjaccaX HU3y4yaeTcs HHTETPUPOBAHHBIN MpeaMer
«MareMaTuKa», KOTOpPbIM BKJIIOYaeT apupMETHUECKHI MaTepuana U HarjsgHyl0 T€OMEeTpHUIo, a
TaKXe MPOMNEIEeBTUUYECKNE CBEACHHS W3 anreOphl, 3JEMEHTHI JIOTUKM M Hadajla OMHCATeIbHOM
CTaTUCTHUKH.

Ha uzyuenue yuebnoeo xypca «Mamemamuxay omeooumcs 340 qacos: B 5 kinacce — 170
yacoB (5 4yacoB B HeJEN0), B 6 kiacce — 170 gacoB (5 4acoB B HEJIENIO).

Aneebpa sABISETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIET0 OOpa30BaHHUs: OHA
oOecrieunBaeT U3y4yeHUe APYruX NUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TAaK U TYMaHUTapPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TIPOIOJIKEHUsT 00pa30BaHMs U B TIOBCETHEBHOM KHU3HHU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUN O TMPOUCXONKACHUH U CYIHOCTU
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOW SBJICHHH W
MPOIIECCOB B TPHUPOJAE M OOIIECTBE, POJIM MATEeMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHWU W B MPAKTHKE CIOCOOCTBYET ()OPMHPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS M KAa4eCTB
MBIIUICHHS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydeHue
anreOpbl o0ecTieunBacT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEWCTBUSL U BBIBOJBI, (DOPMYIIHPOBATh yTBepkIeHHs. OCcBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HUCHONB3YIOT JEeAYKTHBHBIC W
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHNE W KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe mpeArnonaraeT 3HAYUTETBHBIA OOBEM CaMOCTOSTEIBHON JESITeIhHOCTH



06yqaloumxc;1, MMO3TOMY  CaAMOCTOSATCIBHOC  PCHICHUC 3aJad  ABJIACTCA peanmauneﬁ
ACATCIIBHOCTHOI'O IIpUHIMUIIA O6y‘leHI/I5[.

B cTpykType mporpammel yueOHOTO Kypca «Anredpay 1jisi OCHOBHOTO 00111ero 00pa3oBaHMs
OCHOBHOE MECTO 3aHHMAIOT COACPKATEIbHO-METOANYECKUE JTUHUU: «UHCIa M BBIYHCICHUSY,
«AnrebpandecKkue BBIPAXKEHUS», «YPaBHEHUS U HepaBeHCTBay, «DyHKumm». Kaxmas u3 3Tux
COJIePKATEHHO-METOMYECKHX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHHUSAMH. B Xome m3yuenus ydeOHOro kypca oOydaromumcs
MPUXOJUTCS JIOTUYECKU PACCYXkAATh, UCIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CcBsI3n
C 3THUM B Mporpammy ydeOHOro kKypca «AnreOpay BKIIOUYEHb HEKOTOpPHIE OCHOBBI JIOTHKH,
NPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lielaXx MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIUE OBJIAICHUIO 00YJYaIOIIMMHCS OCHOB YHUBEPCAIHLHOTO MATEMATUYECKOTO S3bIKA.
CopmepxaTenpHOM U CTPYKTYPHOUW OCOOCHHOCTBIO Y4eOHOro Kypca «Amnredpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxanue nTuHUN «HHClIa U BBIYUCICHUS CIY>)KUT OCHOBOM JUISl JaTbHEHIIETO U3YUYECHUS
MAaTEeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO y  OOYYAIOIIUXCS  JIOTHYECKOTO  MBIIUICHUS,
(GOpMUPOBAHHIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMU, & TaKkKe MPHUOOPETEHUI0 MPAKTHUECKUX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCETHEBHOU XW3HU. Pa3BUTHE TOHSITHS O 4YHCIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30BaHUsl CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUW OTHECEHO K CpeHEMY 00IeMy 00pa30BaHUIO.

Conepkanue JABYX alreOpanyecKux JIMHUM — «AJreOpandeckue BBIPOKCHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOLIUXCSI MATEMaTHUYECKOTO
anmapara, HeoOXOJAUMOTO JJIsl PEIICHHs 3a/1a4 MaTEeMaTUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOro o0Imiero o0pa3oBaHHs y4eOHBIM MaTepual
TPYNIUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa IeMOHCTpUPYET 3HAYCHUE
MaTeMaTUKH KaK s3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJIENel, OMHCAaHMs MPOIECCOB U
SBJICHUH peasbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe JajbHeEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMATUKHU, W OBJIAJICHUE HABBIKAMHU JCIyKTHUBHBIX paccyxneHuid. [IpeoOpazoBanue
CHMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MaTEeMaTHIYECKOMY
TBOPYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaUUYECKON  JTUHUM  HAIEIEHO Ha  TOJIyueHHE
o0ydJaronuMucs 3HaHUH 0 QYHKIUAX KaK BAKHEHUIIIEH MaTeMaTUYECKOW MOJICIN TSl OTTMCAHUS U
WCCIICIOBAHMSI PAa3HOOOPA3HBIX TPOIECCOB U SBJICHHWI B MpHpoae W obmiectBe. M3ydeHue
MaTepuaga CHOCOOCTBYET pPa3BUTHIO y OOYYAIONIMXCS YMEHHUS WCIOJIb30BaTh pPa3IUYHBIC
BI:IpaSI/ITe.HBHBIe CpeI[CTBa SA3bIKa MATCMATHUKH — CJIIOBCCHBIC, CHMMBOJIHMYCCKUC, rpa(bnqecxne,
BHOCHUT BKJIaJl B (GOPMHUPOBAHKE MPEACTABICHUHN O POJIM MAaTEMATUKH B Pa3BUTUH ITUBUIIU3AINH U
KYJIBTYPBL.

CornacHo yueOHOMY TUIaHy B 7-9 kitaccax u3y4aercs yuyeOHBIH Kypc «Anredpay, KOTOpbIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lienbl coiepkaHus: «Uuciaa ¢ BBIYHUCICHUSY,
«AnreOpandecKie BRIPAKCHU», «Y pPaBHEHUS 1 HEPABEHCTBAY, «DYHKITHM.

Ha uzyuenue yuebnozo kypca «Aneeopay omseooumcs 306 yacos: 6 7 knacce — 102 uaca (3
yaca 8 Hedento), 6 8 knacce — 102 uaca (3 uaca 6 neoenro), 6 9 knacce — 102 uaca (3 uaca 6 neoernio).

T'eomempus Kak OMH U3 OCHOBHBIX Pa3JeliOB IIKOJbHOW MaTEMATHUKH, UMEIOLUN CBOEH
[eIbI0 00ECTIeUnTh HW3YYCHHE CBOWCTB M pa3MepoB (GUTYp, MX OTHOUIEHWH W B3aUMHOE



pacroNio’KEHUE, OMHUPAETCsl Ha JIOTHYECKYIO, MTOKa3aTelbHYI0 JHUHUI. [IeHHOCTh W3y4eHUs
T€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs 3aKII0YACTCS B TOM, YTO 00YUaAIOIIUNACS
YYUTCSL MPOBOAUTHL JOKA3aTENIbHBIE pPACCYXKICHUSA, CTPOUTH JIOTHYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEP)KICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXIeHHs «OT IPOTHBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHbIE
YTBEPIKICHHSL.

Bropoii 1enpio u3yueHus: TeOMETpUH SBISETCS HCIOIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pElLIEHUHN KaK MaTeMaTH4YeCKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLIUXCS B peaIbHOM KU3HHU.
OOyyaromuiicst TOJKEH HAyYUTHCS OMPENCNIUTh FEOMETPUUECKYI0 (QUrypy, OnucaTh CIOBaMU
JTAHHBIA 4epTEX WU PUCYHOK, HAWTH TUIOMIA(h 3eMEIHHOTO Y4acTKa, PacCUUTaTh HEOOXOAMMYIO
JUIMHY OITOBOJIOKOHHOTO Kalens i Tpebyemble pazMepbl rapaxa JJjisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIUHUS B U3yuyeHUU reomerpuu. [lpu pemenun 3amgau
MPAKTUYECKOI0 XapakTepa 0o0yJaroluiicss yUUTCsS CTPOUTh MaTeMaTUYeCKUEe MOJENIH peallbHbIX
JKU3HEHHBIX CUTYyallui, MPOBOJUTH BBIUMUCIEHUS M OLICHUBATh aJE€KBAaTHOCTb MOJIYYEHHOTO
pe3yInbTara.

KpaiitHe Ba)XHO MOMYEPKUBATH CBSI3M TEOMETPUHM C APYIMMH YYCOHBIMH TpPEIMETaMH,
MOTHUBUPOBATh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  GUryp ¥ MOHSATHIH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJTYYCHHBIX YMEHUH B (PU3HMKE U TEXHUKE. DTH CBSI3U HamOoJiee
SIPKO BHJIHBI B TeMaX «BekTope», « TpUroHOMETpHUYeCKHE COOTHOIICHHs», «MeToa KOOpAMHAT
u «Teopema ITudaropay.

VYuebHblii kypc «l'€oMeTpus» BKIIOUYAET CIICAYIONIME OCHOBHBIC Pa3/Ciibl COICPKaHMUS:
«['eomerpuueckue ¢Gurypsl M UX CBOMCTBay, «l3MepeHHEe TIeOMETPUYECKUX BEIUYUHY,
«/lekapToBbl ~ KOOpAWMHATHI HA  IUIOCKOCTW», «BekTopbl», «/IBXKEHHS  IJIOCKOCTH,
«IIpeobpazoBanus MOIOOUSY.

Ha uzyuenue yuebnoeo xypca «Il'eomempusiy omeooumcs 204 uaca: 6 7 knacce — 68 uacos

(2 waca 6 nedenio), 6 8 knacce — 102 uaca (3 uaca 6 neoenro), 6 9 knacce — 68 uacog (2 uaca 8
Heoeo).

COJAEPXAHUE OBYYEHMUSA
5 KJIACC
HatypaJjibHble Yncia U HYJIb

HatypansHoe uucno. Psax HarypanbHbix uncen. Yucno 0. M3o0paxeHue HaTypaabHBIX
Yucesl TOYKaMHU Ha KOOPAMHATHOU (YMCIIOBOM ) TIPSIMOA.

[To3uumonHas cucrema cumcieHus. Pumckas Hymepauusi Kak MPUMEpP HEMO3UIIMOHHOMN
CUCTEeMBbI cuncieHus. [lecsaTuunas cuctemMa CUUCIICHHUS.

CpaBHeHHEe HaTypallbHbIX YHCEN, CpaBHEHHE HATypalbHBIX uucel ¢ HynéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CroxxeHue HaTypaJIbHBIX YHUCEIl, CBOMCTBO HYJISI IIPU CIIOkKEHUU. BpiunTanue Kak aeicTaue,
oOpaTHOE CIIOKCHHIO. YMHOXCHHE HATypalIbHBIX YHCEN, CBOMCTBA HYJIS W EAMHUIBI TIPU
yMHOXXEeHHH. JleneHne Kak JeicTBUEe, 00paTHOE yMHOKEHHMIO. KOMITOHEHTHI JeHCTBUM, CBS3b
mexxay Humu. [IpoBepka pesynerata apudmerumueckoro naeictus. IlepemecturenbHoe u



COUETATEeNIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXXCHHS, PaCHpeeIUTEIHLHOE CBOHCTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanne OykB Al 0003HAUYEHHs] HEM3BECTHOTO KOMIIOHEHTA M 3allMCH CBOMCTB
apu(MeTHUECKUX JICHCTBUIL.

I[e.HI/ITe.HI/I W KpaTHBIC YHCJIa, Pa3IOKCHUC Ha MHOMKUTCIIN. HpOCTble 1 COCTAaBHBIC UHCJIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoOM.

Crenenb C HaTypajdbHBIM I[IOKa3zaTejeM. 3aluch YWCIa B BHUJE CYMMBI pa3psIHBIX
ClIaraeMbIX.

UucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHUW YHCIOBBIX BBIPAXKEHUM, MMOPAIOK
BBITIOJTHCHU A I[CﬁCTBHfI. Wcnonp3oBanue npu BBIYUCIICHUAX NEPEMCCTUTCIILBHOT O )41
COYETATEeNLHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, pacIlpeleuTeIbHOTO CBOWCTBA
YMHOXEHHSL.

Apoon

[IpencraBnenue o ApoOH Kak crocobe 3amucu 4acTu BeauuuHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE U HenpaBWIbHBIE ApoOu. CMemmanHast 1poOb, MpeICTaBlIeHNe CMEIIaHHOW 1poOH B
BU/IC HENPAaBWIBHOW JApOOM W BBIAENEHHE LENOW YacTH YHCIa M3 HENPaBWIBHOH Ipoou.
N3obpakenue qpodeit Toukamu Ha YUCIOBOM npsiMoii. OcHOBHOE CBOHCTBO ApoOu. CokpalneHue
npobei. [TpuBenenue apoobu Kk HOBOMY 3HameHaTet0. CpaBHEHHE TPOOECH.

CrnoxeHue W BbIYMTAHUE NpoOel. YMHOKEHUE W JCIICHHE ApoOei, B3auMHO oOpaTHBIC
I[pOGI/I. Haxoxcz[eHHe HJaCTH LCJIOro U 1ICJI0ro 1o €ro 4actu.

Hecstuunas 3anuck apobeii. [IpencraBieHue necaTHIHON ApoOu B BHIEC OOBIKHOBEHHOM.
N3o00pakeHne ACCATUYHBIX IpoOel TOYKaMH Ha YHCIOBOM mpsMon. CpaBHEHUE IECATUYHBIX
IpoOeii.

ApudmeTndeckne IeHCTBUS C JECATUIHBIME Ipo0siMu. OKpyTiieHHe NeCATUYHBIX TIPOOeii.

Pemmenune TekcTOBLIX 32124

Pemennie TekcTOBBIX 3a7auy apudMeTHdeckuM crocoOoM. PereHue jgormueckux 3ajad.
Pemenue 3amay mepebopoM BCeX BO3MOXKHBIX BapUaHTOB. MCHONB30BaHUE MPU PEIICHUH 33]1a9
TaOJIUI] U CXEM.

Pemenue 3amau, conepkaniyx 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYMHBI: CKOPOCTh, BpeMS,
paccTosiHue, II€Ha, KOJMYEeCTBO, CTOMMOCTb. ENUHUIBI M3MepeHus: macchl, 00bEMa, LIEHBI,
paccTosiHus, BpeMeHHU, CKOPOCTH. CBA3b MEXKAY €UHULIAMUA U3MEPEHUS KaXK0M BEJIMUMHBI.

Pemienre oCHOBHBIX 3a/1a4 Ha IPOOH.

HPGI[CTaB.HeHI/IG JaHHBIX B BUC TaG.HI/IL[, CTOJIOYATHIX AuarpamMmm.

Harasinnas reomerpus



Harnsigaslie npencrasieHus o purypax Ha MIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. Yroi. [IpsMoi, ocTpslil, Tymoill u pa3BEPHYTHIN

YTJIBL.

JnuHa oTpe3ka, METPUYECKHE €AUHULBI JUIMHBL. [[nMHa JomaHOW, mnepuMerp
MHOTOYyToJIbHUKA. I3MepeHne U MOCTPOCHHE YIII0B C TOMOIIBIO TPAaHCIIOPTHUPA.

Harnsigneie npencraBienust o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSMOYTOJbHHUK,
KBaJIpaT, TPEYTOJIbHHK, O pPaBEHCTBE (QUTYP.

N3obpaxenue ¢puryp, B ToM uncie Ha kierdaroi Oymare. [loctpoenue koHpuUrypauui u3
yacTeil mpsiMoii, OKPY>KHOCTH Ha HEIMHOBAHHOM M KieTyaToit Oymare. Vcnonp30BaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAApaTa.

[Tnomane nIpsMOYTOJNBHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPAMOYIOJbHUKOB, B
TOM 4ucie Guryp, n300pakEHHBIX Ha KieT4aToi Oymare. EqMHUIIBI n3MepeHus TUIOIIA/IH.

Harnsgaeie  mpeacraBieHHss O  MPOCTPAHCTBEHHBIX  (urypax:  MOpsSMOYTOJIBHBIN
napajuiesenunen, Ky0, MHOTOrpaHHUKU. M3o00pakeHue MpOCTEHIIMX MHOTOIPAaHHUKOB.
Pa3Béprkn kyba u mnapamienenunena. CozgaHue Mojenell MHOTOTPAaHHUKOB (M3 Oymard,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

O0BEM IPSIMOYTOJILHOTO TTapajuienenumnena, kyoa. Equnuier namMepenus oobEéma.
6 KJIACC
HarypanbHble unciia

Apudmernueckue IeWCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMHU YHUCIaMH. YHCIOBbIE
BBIPKEHUS, MOPAIOK JCHCTBHI, MCHOIB30BaHUE CKOOOK. Vcmonb3oBaHHE MPH BBIYHUCICHUSIX
IIEPEMECTUTENBHOIO U COYETATEIBHOIO CBONCTB CIIOKEHUS U YMHOKEHUS, PaCIPEICIINTEIbHOIO
cBoiicTBa yMHOKeHUsA. OKpYIJIeHUE HAaTYPaJIbHbIX YHCEI.

Jlenutenu W KpaTHbIE 4Hcla, HAHOONbIIMKA OOIIMI JenuTens M HauMEHbIee oolliiee
KpatHoe. [leTMMOoCTh CyMMBI ¥ TPOU3BEIeHHS. J{eneHne ¢ 0cTaTKoM.

Apoou

OOBIKHOBEHHAs 1p0oOb, OCHOBHOE CBOMCTBO ApOOH, COKpalmieHue apooeit. CpaBHEHHE H
ynopsounBaHue Ipodei. Penienne 3ajad Ha HaAXOXKJIEHHE YacTHU OT LIEJIOTO M ILIEJIOro IO €ro
yactu. J[poOHOe uMciao Kak pesynbTar naeneHus. IlpencraBieHue AecATHYHON ApoOU B BUIE
OOBIKHOBEHHOM JpOOM W BO3MOXHOCTH TIPEACTABICHHUS OOBIKHOBEHHOW 1poOW B BHJE
necaTuyHol. JlecsTuynble ApoOM M MeTpuyeckas cucremMa mep. ApupMeTHuecKue IEHCTBHS U
YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMH.

OtHomienue. JleneHue B gaHHOM OTHOIIEHHMH. Macmrtad, mnpomnopuus. [Ipumenenune
IIPONOPLUI IIPU PELLICHUY 3a/1a4.

ITonarue nponenra. BerynciieHre NpOLEHTa OT BEIUYUHBI U BEIUYHUHBI 110 €€ IIPOLICHTY.
BripakeHne NpOIEHTOB JNECATHYHBIMU ApoOsimu. Pemienue 3agau Ha NMpoLEHTHL. BeipakeHue
OTHOLLIEHHUS BEJIMYUH B IIPOLICHTAX.



ITono:kuTEAbHDBIE H OTpHUIATECJIbHbIC YHC/IA

IlonoxurensHbIC U OTPULATCIILHBIC UM CJIA. Heﬂble quclia. MO,Z[yJII: qucia, rcoMeTpuiccKas
WHTEpIpeTanus Monyis uucia. M3o0paxxeHue ducen Ha KOOpPAMHATHOW TpsiMoi. YucioBbwie
npoMexyTku. CpaBHeHHe 4ncel. ApupMETHYEeCKHe JCHCTBHS C TOJOXKHUTEIBHBIMU U
OTpULIATENIbHBIMH YUCIIAMHU.

[TpsimoyronbHasi cucTeMa KOOpAMHAT Ha IMIOCKOCTH. KoopauHaThl TOUKM Ha IJIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOpAMHATHOMN IIIOCKOCTH.

BykBeHHBIe BbIpa:KeHHA

[Ipumenenue OyKB ISl 3alUCH MAaTEMAaTHYECKUX BBIPAXKEHUN W TpemiokeHuil. CBoicTBa
apupMeTHUecKuX IeHCTBUNA. ByKkBeHHBIE BBIpaXEHHMS M YHCIIOBBIC IOJACTAaHOBKHU. BykBeHHBIE
pPaBEHCTBA, HAXOXKICHHWE HEU3BECTHOTO KOMIIOHEHTa. MDopMmysbl, (OpMynbl IepuMeTpa U
IUTIOINAAM MIPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napaiesenunena 1 Kyoa.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad apudmeTrhdeckuM crocoOoM. PereHue normdeckmx 3ajad.
Pemenue 3a1au mepebOpOM BceX BO3MOKHBIX BAPUAHTOB.

Pemienue 3anau, conepkaiux 3aBUCUMOCTH, CBA3BIBAIOLINX BEJIMUMHBI: CKOPOCTh, BpEMS,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTh, MPOWU3BOAMTEIBHOCTh, BpeMs, O0BEM pabOTHI.
Eannunel u3mepeHusi: Macchbl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3b MEXKIY
E€IMHUIIAMU U3MEPEHHUS KaXKI0M BEJIMUUHBI.

Pemrenne 3aga4, CBsA3aHHBIX C OTHOIICHHUEM, [MPOMNOPHUMOHAIBHOCTEIO BCIIMYUH,
MMpoUCHTaMM; PCIICHUC OCHOBHLIX 3aJa4 Ha ,Z[pO6I/I " MPOLCHTHI.

OneHka ¥ NpUKUAKA, OKpyrieHHe pe3ynbrara. CocTaBieHHEe OyKBEHHBIX BBIPAXEHUN IO
YCIJIOBHIO 33J1a4H.

[IpencraBneHne MaHHBIX C MOMOMIBI0 TaOnwi u auarpamMMm. Cron0Oyareie AWarpamMMbl:
YTeHHE U MOCTpoeHUe. YTeHNe KPYTOBbIX JUarpamm.

Harasinnast reomerpust

Harnsigaele npencrasieHus o purypax Ha MIOCKOCTH: TOUKA, psiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOIBbHUK, OKPYKHOCTh, KPYT.

B3aumHoe pacnoniokeHHe JABYX TMpPSMBIX Ha IUIOCKOCTH, MapajulelibHbIe MpsMBbIE,
NEPHEHAUKYJIAPHbIE IpsMbIE. M3MepeHne pacCTOSHUN: MEXAY ABYMS TOYKAaMHU, OT TOYKH IO
MPSMOM, ITTMHA MapIIpyTa Ha KBAJPaTHOM CETKE.

M3mepeHne M INOCTPOCHHE YIVIOB C IOMOLIBIO TPAHCHOPTHPA. BHUABI TpPEeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSMOYTOJbHBIN, TYNOYrOJbHBINH, paBHOOEIPEHHBIH, PAaBHOCTOPOHHUM.
YeTbIpEXYroabHUK, MIPUMEPBI YETBIPEXYTOIbHUKOB. IIpAMOYTrONBHHK, KBagpaT: HCIIOIb30BAHHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0paxkeHue reoMeTpuueckux (Guryp Ha HEJIMHOBAHHOM
Oymare C HCIIOJIb30BaHHEM LUPKYIS, JUHEWKH, yrojbHHMKa, TpaHcnopTtupa. [loctpoeHus Ha
KJIeT4aTou Oymare.



[TepumeTp MHOTOYTONBHUKA. [loHATHE TIIOmMEATN DUTYPBI, €UHUIIBI U3MEPESHHUSI TIJIOMIAH.
[TpubmxéHHOe n3MepeHue iomaau GUryp, B TOM 4Yncie Ha KBaapaTHOU ceTke. [IpubnmkEénnoe
U3MEPEHHE ITTUHBI OKPYKHOCTH, IJIOIIAIU KpyTa.

CuMmMeTpus: LIEHTpallbHasA, OCEBasl U 3€pKajbHasi CAMMETPUHU.
[TocTpoeHre CHUMMETPHUHBIX QUTYD.

Harnsanele mpesactaBieHuss O NPOCTPAHCTBEHHBIX (UTypax: Mapajulesienunes, Kyo,
npu3Ma, THpaMHIa, KOHYC, IIMIMHAP, map u cdepa. M300pakeHne mpocTpaHCTBEHHBIX (DUTYD.
[Ipumepbl  pa3BEPTOK  MHOTOTPAaHHUKOB, MWIMHApa W KoHyca. Co3zgaHue wmojeneu
IPOCTPaHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPHAIIOB).

[lonarue o6béMa, equHHUIBI U3MepeHus: 00béMa. OOBEM NPSIMOYTOJIBHOTO MapalieenuIea,
KyoOa.

AJITEBPA
7 KJIACC

Yuciia 1 BLIYHCICHUA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0/1 OT OHOM (hOopMBI 3arucu Jpo0el K Apyroi.
[ToHsATHE paLMOHATIBHOIO YMCIA, 3alKCh, CPABHEHUE, YIOPSJIOUYMBAHUE PAL[MOHAIBHBIX YHCEI.

Apudmernueckue neicTBUS ¢ pallMOHAIBHBIMU YiciIaMy. Pemenne 3a1a4 U3 peaabHON MPaKTUKH
Ha YacTH, Ha IPOOH.

CremneHb ¢ HaTypalbHBIM IOKa3aTeleM: OMpesesieHue, MpeoOdpa3oBaHue BHIpAKEHUI Ha
OCHOBE OIpe/ieNIeHus], 3auch O00nbINX yncen. [IpoeHTsl, 3anuch NpOLEHTOB B BHUAE ApoOU U
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3a7a4d HA MPOIICHTHI, PEUICHHE 3a7ad U3 PeaJbHOM
MPAKTUKH.

[TpuMeHeHne MPU3HAKOB AETUMOCTH, Pa3JIOKEHNE HA MHOXKHUTENN HATYPaJbHbBIX YHCET.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsIMast U 0OpaTHasi MPOIOPLHOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepeMeHHBIE, YNCIOBOE 3HAYCHHUE BBIPAXKCHUSA C IEPEMEHHOM. JlomycTUMBbIE 3HAYECHUS
nepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEX/Ty BETUUMHAMHU B Bue (hopmybl. Beruncnenus
no ¢opmynam. [IpeoOpasoBanrne OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAKCHUS,
npaBuiia peoOpa3oBaHusi CyMM M MPOW3BEACHUMN, MPaBUIa PACKPHITUS CKOOOK M MpPUBEICHUS
MOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTENIEM.

OpnHounensl U MHOrowieHbl. CreneHb MHOTOWIeHa. Clo)KeHHe, BHIUMTAHUE, YMHOKEHHUE
MHOTOWIEHOB. DOpMYJIbl COKPAIEHHOTO YMHOXKEHHs: KBaJpaT CyMMbI M KBaJIpaT Pa3HOCTH.

dopmysa pa3HOCTH KBaapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEH.

YpaBHeHUsI 1 HEPABEHCTBA



VYpaBHeHHe, KOPEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHUsl YpaBHEHMsSI, PaBHOCHUILHOCTD
YpaBHEHUU.

JIuHeitHoe ypaBHEHHE C OJHOM MEPEeMEHHOH, YHUCIO0 KOpPHEW JIMHEHHOIOo YypaBHEHUS,
pelieHne JMHEWHBIX ypaBHeHuH. CocTaBiieHHE YpaBHEHMM 10 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHU.

JluneliHoe ypaBHEHHE C JBYMs NEpEMEHHBIMU U ero rpaduk. CuctemMa ABYX JIMHEHHBIX
YpaBHEHHMI ¢ JBYMs IEpeMEHHBbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM MOICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunata touku Ha npsimoil. YuciioBele IpoMexyTkH. PaccrosiHue Mexny IByMms
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[IpssmoyronpHas cucrema koopamHat, ocu OX m Oy. AOciucca W OpAMHATa TOYKH Ha
KoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTeil. [Tonarue hynkuun. ['paduk hyakuun. CroiicTBa GpyHkiuid. JInneitnas
¢ynkuus, e€ rpapuk. ['padux pynkuum y = |x|. I'paduyeckoe perienne IMHEHHBIX YpaBHEHUN U
CHCTEM JINHEHWHBIX YPABHEHHIA.

8 KIIACC

Yucsa v BbIYUCICHUSA

Ksangparueiii kopenbp u3 uucna. Ilonste 00 wuppaunoHaisbHOM uwucie. JlecaTudHble
npuOIMKEHNS UPpalMOHATIbHBIX uncen. CBolicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH U MX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPRKEHUH M BbIYMCICHUSAM. [leificTBUTENbHBIC
qucna.

Crenens ¢ 1enbIM 110Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Aaredpanyeckue BbIpasKeHHUs

KBaznpaTHblii TpEXUiIeH, pa3aoKeHUE KBaPAaTHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckas apo06b. OcCHOBHOE CBOWCTBO anreOpanueckor apoou. CloxeHwue,
BBIYMTAHNE, YMHOXKEHUE, JeJeHHUEe anreOpandeckux ApoOeil. ParyoHanbHble BBIPAKEHUS U UX
npeoOpa3oBaHHeE.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyia KOpHEHW KBaJpaTHOTO ypaBHEeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palrOHAIbHbIE YPABHEHHS.

I'paduueckas uHTEpHpeTalys ypaBHEHUN C ABYMS NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
ypaBHEHUH C ABYMs IEpEeMEHHBIMU. [ [puMepbl pelieHns CUCTEM HEJTMHENHBIX YPAaBHEHUM C IBYMSI

NEPCMCHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOOM.



UucnoBble HepaBeHCTBA U HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IIEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHON. CHcTembl
JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOMN.

DOyHKIUHA

[onsarue ¢pynkuuu. O61acTh ONpeneNeHus] 1 MHOXKECTBO 3HaueHUH ¢yHkuuu. CrocoOb
3aiaHusl PyHKITUH.

I'papux ¢ynkumn. YUrenue cBoiictB (yHkmuu mo e€ rpaduxy. Ilpumepsl rpadpukos
(GYHKIMIA, OTpaKAIOIINX peabHbIC MTPOIECCHI.

@OyHKIMH, ONMHUCHIBAIONIME MPSIMYI0O M OOpaTHYIO NMPOHOPIMOHAIBHBIC 3aBHCHMOCTH, HX
rpadukn. @yrxipn y = X2, y = X3, y = VX, y=|x|. T'padudeckoe pemenue ypaBHEHHI i CHCTEM
YpaBHEHUU.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PanrionanbHbIe 4yKcIa, UppAlMOHAIBHBIC YHCIIA, KOHEYHbIC U OCCKOHEUHBIE JCCATHYHBIC
npobu. MHOXECTBO [I€HCTBUTEIBHBIX YHCEN, ACHCTBHUTENBHBIC YHCIIA KaK OECKOHEYHBIC
JecATHYHbBIE 1poOH. B3anMHO 0/IHO3HAYHOE COOTBETCTBHE MEX/y MHOYKECTBOM JICHCTBUTEIBHBIX

YHCel U KOOPJMHATHON MPSIMOM.

CpaBHEHHE NEUCTBUTEIBHBIX YHCEN, apu(PMeTHUecKue ACUCTBUS C JNCUCTBUTEIHHBIMH
qucjiaMu.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JJIUTEIFHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnnxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTb MNpHOMMKeHHUs. OKpyrieHHe 4YHcednl.
[Ipukuaxa u oLeHKa PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUsS M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM.

KBangpaTHoe ypaBHeHue. Pemenrue ypaBHeHUM, CBOAIINXCS K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPeTbel U YETBEPTOM CTEIECHEW pa3iIoKEHUEM Ha

MHOXUTCIIN.

Pemenue npoOHO-parmoHAILHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a/1a4 aareOpandecKum
METOJIOM.

VYpaBHeHUe ¢ OBYyMs NEPEMEHHBIMH M ero rpaduk. PemeHue cucrteM IBYX JTHHEHHBIX
YpaBHEHUN C [ByMs IIEpEMEHHBIMU. PellleHHe cucTeM ABYX YpPaBHEHUM, OZHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremneHu. | padudeckas MHTEpIIpeTaIiis CUCTEMbI YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne nMHEHHBIX HEPABEHCTB C OJHOM NEpeMeHHOW. PemieHune cuctem JIMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckass MHTEpIpETaIUs
HCPABCHCTB U CUCTCM HCPABCHCTB C IBYMs ICPCMCHHBIMHU.

DyHKIUHA

Ksanparuunas ¢ynkuwms, e€ rpapux u cpoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduxu Gpymxmmii: y =kx, y=kx +b, y=k/x, y =x3, y=Vx, y = x| , # uX CBOicTBa.
YucJi0BbIe MOCJI€0BATEIbHOCTH U MPOrPeccHu

[TonsaTHe yMCIOBON MOCIENOBATENHLHOCTU. 3aJlaHUE IMOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIioi N-To YieHa.

Apudnmerndeckast U reoMeTpudeckas nporpeccuu. opmyiel N-To wieHa apuphMeTHIeCKON
Y TEOMETPUYECKOUN MPOTPECCHid, CYMMBbI MEPBBIX N YICHOB.

N3o00pakeHne 4iIeHOB apu(PMETHUYECKONM W TE€OMETPUUYECKOW MPOTPEecCHi TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBII U SKCITOHEHIIMATILHBIA pocT. Cl10KHBIE IPOLIEHTHI.

I'EOMETPUA

7 KUIIACC

Hauanbubele nonsaTus reomerpuu. Touka, mpsiMasi, OTPE3OK, Jyd. YTos. Buisl yrios.
Beptukanbaeie u  cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapannenbHOCTb U IEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMETpUH. [Ipumepsl cuMMeETpHH
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE IOCTPOEHHUS C MOMOIIBIO IIUPKYJIS U JIUHEHKU. TpeyroapHuK. BeicoTa, Mmeauana,
OuccekTpuca, uX CBOMCTRBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojJbHUKA.

CroiicTBA W TMpU3HAKA PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Hakum paBeHCTBa
TPEYTrOIbHUKOB.

CBolicTBa M NpU3HAKKU NapajleNbHbIX NpsMbIX. CymMMa YIJIOB TpeyrosibHHMKa. BHeliHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblii  TpeyrosbHUK. CBOWCTBO MEIMaHbl IPSIMOYTOJIBHOTO TPEYrOJbHUKA,
OPOBENEHHOW K runoreHyse. IIpu3Hakum paBeHCTBa NIPSIMOYTOJIBHBIX — TPEYTOJbHUKOB.
[IpsiMmoyrobHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIeH CTOpoHE TpeyrodbHuKa. [leprneHaukynsap 1 HaKIOHHas.



['eomeTpuyeckoe mecto TodeK. buccekTpuca yria M CEepeUHHBIA MEPNEHAUKYISP K
OTpE3Ky KaK reOMETPHUYECKHE MECTa TOYEK.

OKpYy)XHOCTb M KpYI, XOpAa M JUaMeTp, UX CBOMCTBAa. B3anmmHoe pacnosioxeHue
OKpYXHOCTH U Ipsimoii. KacarenbHas u cexyIas K OKpykHOcTU. OKpy>KHOCTb, BHUCaHHAsI B yTOJI.
Brincannas u onrcanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronpHuku. [lapamnenorpamMm, €ro mpu3HaKM W CBOMCTBA. YacTHbIE ciydan
napajuiesorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKU M CBOMCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron yasoenus menuansl. llenTpanbHas cummerpus. Teopema Daneca U Teopema o
IIPONOPLUUOHAIIBHBIX OTPE3KaX.

Cpennuie TMHUM TpEYrojbHUKa U Tpanenuu. LleHTp Macc TpeyroibHHKa.

[TogoGue TpeyroabHUKOB, KoddduimenT nomxodus. [IpusHaku momodust TPEeyroJbHUKOB.
[MpumeHeHre OA00MS TPH PEIICHUH PAKTUIECKUX 3a/1a4.

CgoiicTBa miomaae reoMerpudeckux ¢Guryp. @opMmyssl i TJIOMATNA TPEYTroabHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IMIAAeH MoK0OHBIX GUryp.

Brruncnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.
Teopema [Tugaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnn npaKTHUECKUX 3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YIJa MpPSIMOYTOJBHOTO TpeyroiabHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnucanHble W LEHTpalbHBIE YIUIBI, YIOJ MEXIY KacaTe€IbHOM M XOPHOH. YTIIBI MEXIY
XOpAaMH U CeKyIIMMH. BricaHHBIE M ONMCaHHBIE YETBIPEXYTONBHUKU. B3auMHOE pacronoxeHue
IBYyX okpyxHocTel. Kacanue okpykHocteil. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanresc yriioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pewienne TpeyronpHHKOB. TeopemMa KOCHHYCOB M TeOopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB H TEOPEMBI CHHYCOB.

[IpeoOpazoBanne moao6us. [1o0061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 Mpou3BEACHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTelbHO.

Bekrop, nmuHa (MOJynb) BEKTOpa, COHANpaBlIE€HHBIE BEKTOPBI, TMPOTUBOIOJIOXKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BeKTopaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkansipHO€E NMPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJI1 HAX0XKACHUS JUIMH U YIJIOB.



JlekapToBbl KOOpJAMHATBl Ha IUJIOCKOCTH. YPaBHEHUS TIPSAMOM U OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHre OKPYKHOCTEH U MpsAMbIX. MeTo1 KOOpAHAT U €ro MpUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJBHUKH. J{THA oKpyxkHOCTH. ['pagycHas u panuaHHas mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [lnomanp kpyra, cektopa, cermMmeHTa.

JIBMOKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETPHH (QUTYp (3JI€MEHTapHbIe IPECTABICHHUS).
[TapannensHbiil epenoc. [1oBopoT.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBHIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS INPOrpaMMbl Y4eOHOro Kypca «MaremaTuka»
XapaKTepU3yHOTCSL:

1) naTpuoTHYecKoe BOCIHTAHUE:NIPOSBICHHEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY
POCCHICKON MaTEMATHUKH, IEHHOCTHBIM OTHOIIICHUEM K JTOCTHIKEHUSM POCCUICKUX MAaTEMATHKOB
U POCCUMCKON MAaTeMaTU4E€CKOU LIKOJIBI, K UCIIOIB30BAHUIO OTUX JOCTHKEHHUM B IPYTrUX HAyKax
U IPUKJIAAHBIX cdepax;

2) TpasKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIUTAHUE: TOTOBHOCTHIO K BBIMTOJIHEHHIO
00s13aHHOCTEH TpakJaHWHA W peaM3alld €ro IpaB, MPEACTABICHHEM O MaTEeMaTHYECKHX
OCHOBax (DYHKIIMOHUPOBAHUS pA3IHYHBIX CTPYKTYp, SBJICHHUH, NPOIEAYpP TPaKIAHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO ITUYECKUX IMPOOIIEeM,
CBSI3aHHBIX C MPAKTHYECKHUM TPUMEHEHHEM JOCTH)KEHUH HayKd, OCO3HAaHHEM Ba)KHOCTH
MOPATbHO-ITHYECKUX MPUHIIUTIOB B IEATEIHHOCTH YIEHOTO;

3) Tpy/a0BO€e BOCIMTAHME: YCTAHOBKON Ha aKTHMBHOE YYaCTHE B PEIICHHU MPAKTHYCCKUX
3aJa4  MAaT€MaTU4YECKOM  HAlpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTeMaTH4ECKOIO
00pa30BaHUs Ha MPOTSHKEHUU BCEH YKU3HU JJIS YCIIEUTHON NMPOo(hecCHOHAIBHOM AEATENbHOCTU U
pa3BUTHEM HEOOXOIAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOEHHEM WHAMBHIYalbHOMN
TPaeKTOPUHU 00Pa30BaHMS U KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3cTeTHYecKkoe BOCIHMTAHHME: CIIOCOOHOCTHIO K 3MOIMOHAIBHOMY U 3CTETHYECKOMY
BOCTIPUATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajay, pEHICHWH, pacCyKIEHUH, YMEHHIO BHJIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHHWSI: OPUCHTAIMECH B JCATEILHOCTH HAa COBPEMECHHYIO
CHUCTEMY HayuyHbIX HpEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS 4YeEJOBEKa,
OpUpoabl M OOIIECTBa, NOHMMAHMEM MAaTeMaTHYeCKOM HayKH Kak cQepbl YeloBeYeCKOU
NESITeIbHOCTH, ATANOB €€ Pa3BUTHUA M 3HAYMMOCTH IS Pa3BUTHS LMBUIM3ALUU, OBJIAJECHHEM
SI3bIKOM MaTEMaTUKHU U MaTEMaTHUECKOM KylIbTYpOH KaK CpEACTBOM [TI03HAHUSI MUPA, OBJIAJIEHUEM
IPOCTENIIMMHU HaBbIKAMU MCCIIE0BATENBCKOMN 1€ TENbHOCTH;

6) pusuueckoe BocnuTanue, GoOpMUPOBaAHHE KYJIbTYPbI 310POBbSI H YMOIMOHATILHOTO
0J1aromoJiy4usi: TOTOBHOCTBIO TNPUMEHATh MaTeMaTHYeCKHWe 3HAHMUS B HMHTEpecax CBOETo
3JI0POBbS, BEIEHUS 3J0POBOTO 00pa3a >KU3HH (370pOBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXKUM



3aHATUH W OTIbIXA, peryisipHas (u3nyeckas aKTUBHOCTBH), C(HOPMHPOBAHHOCTHIO HaBBIKA
peduiekcuu, IpU3HAHUEM CBOETO NpaBa Ha OUIMOKY M TaKOTO € IIPpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE: OPUCHTAIMCH HA MPUMCHEHHE MAaTeMaTHUCCKUX 3HAHHUN
JUISL pelIeHus 3a7a4 B 00JIaCTH COXPAHHOCTH OKPY>KAIOILIEH Cpesibl, INIAHUPOBAHUS ITOCTYIIKOB U
OLICHKM HX BO3MOXKHBIX TOCJEICTBUN [UIsl OKPY)KAlOIIeW Cpeibl, OCO3HaHHEM TIJ100aibHOIro
XapakTepa dKOJOTMYECKUX MpoOIeM U IMyTel UX PEeUICHHUS;

8) amanTamMa K W3MEHSIOMIMMCH YCJIOBHSIM CONMAJIbHOH W NPHPOAHOM
CPEeABI:TOTOBHOCTBIO K JACHCTBHAM B YCIOBHAX HEONPEIEIEHHOCTH, OBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITENbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHUX
Jrozei, mpuoOpeTaTb B COBMECTHOM J€SATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUU, B TOM 4Hcie (OPMYJINPOBATH HJIEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATD CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh IMpPUHUMAaeMble DPEUICHUS W JCHCTBHS,
(dbopMynUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

BBIABIISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHH,
OTHOLIEHUH MEXAYy IOHATUAMH, (OPMYIMPOBATH ONpPENENCHUs] IOHATHH, YCTaHABIMBAThH
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINKN, OCHOBAHUSA JJI1 00OOIIEHHS U CpaBHEHHSI, KPUTEPHH
IPOBOJIUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OpPMyIUpoOBaTh W TNPEOOPa3OBBIBATH CYXKICHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISABIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOPEUHS B (paKkTax, TaHHBIX,
HaOJIIOAECHUAX M YTBEP)KICHUAX, NMpEeAsaraTb KPUTEPUH AJIS BBIBJIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieaTh BBIBOJBI C MCIIOJB30BAaHHMEM 3aKOHOB JIOTMKM, JAEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

pa3bupaTh J10Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKAEHUH (NpsiMble W OT TNPOTUBHOIO),
IPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIE JIOKA3aTeIbCTBA MATEMATHYECKUX (DaKTOB, BHICTPAHBATh
apryMEeHTaluI0, TNPUBOJUTh MPUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHHs;

BBIOMpATh CIOCOO pelieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapUAaHTOB PELICHHS,
BbIOMpATh HanOOJIEEe MOAXOASIIMMI ¢ Y4ETOM CaMOCTOSITENBHO BBIIEICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA.
WCIIOJIB30BaTh BOIMPOCHI KaK MCCIIENOBATEILCKUH WHCTPYMEHT TO3HAHUSA, (POPMYIHPOBATH

BOTIPOCHI, PUKCUPYIOLIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIHHO YCTAHABIMBATH HCKOMOE U
JaHHOE, (POPMUPOBATh MMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIUIO, MHEHHUE;



MMPpOBOAUTL IO CAMOCTOATCIIBHO COCTAaBJICHHOMY IUIAHY HECIIOKHBIN 9KCIICPUMCHT, HCGOHBLHOC
WCCJIEIOBAaHUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOATENIFHO (POPMYyIHpPOBaTh OOOOIIEHHS M BBIBOJABI IO PE3YyNbTaTaM IPOBEAEHHOTO
Ha6JIIOI[eHI/I5I, HCCIICA0BaHNA, OUCHHUBATL NOCTOBCPHOCTL IMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI];

IPOTHO3UPOBATh BO3MOYKHOE PAa3BHTHE MPOILECCA, a TAK)KE BHIIBUTATh MPEAIOIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJIATH HEJOCTATOYHOCTh M H30BITOYHOCTh HMH(GOPMALUH, MAHHBIX, HEOOXOIUMBIX IS
pelIeHHs 3a/1a4u;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATh HHPOPMAIHIO Pa3INIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

BBIOMpATh GOpMY IpeicTaBIeHNs HHYOPMALIUH U WILTIOCTPUPOBATH PEIIaeMble 3aa4H CXEMaMH,
IyarpaMMamMH, HHOU TpaguKoi M UX KOMOMHAILIUSMU;

OLICHMBATh HAAEKHOCTh HMH(MOPMALUHM IO KPUTEPUSAM, NPEATIOKECHHBIM YUUTEIEM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBepPcaJIbHble YUeOHbIe 1eHCTBHUA:

BOCHPUHUMATh M (OPMYIHPOBATH CYKACHHUS B COOTBETCTBUH C YCIOBUSAMH M LIEISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHUSI 110 XO/1y PEUICHUS 3a/1a4i, KOMMEHTHPOBATh IOJTYYCHHBIH Pe3yIbTaT;

B X0J1e 00CY>KICHHUS 3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYXK/1aeMOU TeMBbI, TPOOIEMBbI, pelaeMon
3a/1a4M, BBICKA3bIBAaTh WJICH, HAIICIICHHBIC HAa MOWCK PELICHUs, COMOCTABIATh CBOU CYXKICHHUS C
CYXJIEHUSIMH JPYTUX YYaCTHHUKOB JIUAJOra, OOHApY)KMUBATh PA3jIMYUe U CXOJCTBO MO3ULIMH, B
KOpPpeKTHOH (opme HopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHMUS,;

OpPEACTaBIATh pe3yabTaThl pEIICHUs 3a/Jadyd, OKCIHEPUMEHTa, MCCICIOBaHUsA, IPOEKTa,
CaMOCTOSATENIFHO BEIONPATh (hopMaT BBHICTYIIJIICHHUS ¢ YIETOM 3ajjad MMPE3EHTAUU U 0COOCHHOCTEH
ayJIUTOpUH;

HOHMMATh ¥ MCIIOJIb30BaTh IIPEUMYIIECTBA KOMAaH/IHOW U HHANBUIYaTbHON pabOTHI ITPH PELICHUN
y4eOHbIX MaTeMaTHUECKUX 3a]1a4;

NPUHUMAThH Ie]Tb COBMECTHOM AEATENbHOCTH, IUTAHUPOBATh OPTaHU3AINI0 COBMECTHOIN paloTHl,
pactipenensaTb BUIBl PabOT, JOTOBapUBaAThCS, OOCYKAAaTh MpOIEcC W pPe3ynbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKHUX JIIOLEH;

y4acTBOBAaTh B IPYIIOBHIX (hopMax paboThI (00CyKaeHNs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI
U Jpyrue), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHHPOBATH CBOM ICUCTBHS C APYTHMMH
YJIeHaMM KOMaH/Ibl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM,
cOpMyITHPOBAHHBIM YJYaCTHUKAMU B3aUMO/ICHCTBUSL.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJITOPUTM PEIICHUS 3aJadd (WU ero 4acTh), BBHIOMpATh
crocod pelmieHuss € Y4€TOM HMMEIOIIHUXCS PECcypcoB U COOCTBEHHBIX BO3MOKHOCTEH,

apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJJIEKT:



BJIQJIETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTpPOJISI Tpollecca U pe3ylnbTara pelleHus
MaTeMaTH4YeCKOM 3a1adu;

nNpeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH ITPU PCHICHUHU 3ala4i, BHOCUTb KOPPCKTHUBLI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH ITOCTABIEHHOM LEH U YCIOBUSAM, OOBACHATD
NPUYUHBL JOCTHXKCHHSI WM HEJOCTHIKEHHUS [eNH, HaXOJuTh OMIMOKY, [aBaTh OILCHKY
pUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
MATEMATHKA 5-6 knaccsl

K koHmy oOyuenus B S kJacce OOyYaIOIIMICS TMOJTYYUT CICAYIOIINE MPEIMETHBIC
pe3yNbTaThI:

Yucia 1 BBIYUCIECHUS

[ToHMMAaTh W TIPaBWIIBHO YIOTPEOJISATh TEPMHHBI, CBSI3aHHBIC ¢ HATYPAIbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSIMHU.

CpaBHMBATh U yNOPSAOYMBATH HATypalbHbIE YUCIIA, CPABHUBATH B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPJIUHATHOMU (YUCIIOBOI ) IPSIMO C COOTBETCTBYIOIIUM €i YHUCIIOM
1 N300pakaTh HaTypaJIbHBIC YMCJIA TOYKAMU Ha KOOPJAMHATHON (YMCIIOBOM) MPSIMOA.

BoimonuaTe apudmernyeckue NEeHCTBUS C HATYpaJbHBIMH YUCIAMU, C OOBIKHOBEHHBIMU
JIPOOSIMH B MIPOCTEUIITUX CITyJasiX.

BbINonHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.
OKpyTIATh HAaTYpaJIbHBIC YUCIIA.
Pemmenune TekcTOBLIX 32124

Pemarp TekcToBbIe 3a1aull apu(METHIECKUM CIIOCOOOM U € TIOMOIIbIO OPraHU30BAHHOTO
KOHEYHOro nepebopa BceX BO3MOKHBIX BAPUAHTOB.

PemraTs 3aga4u, COACpKaAINEC 3aBUCHUMOCTH, CBA3BIBAIOIINEC BECIUWYHWHEBL: CKOPOCTh, BPEMHI,
paccTossHue, 1cHa, KOJIM4CCTBO, CTOMMOCTD.

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMBbI, TAOIHUIBI, 0003HAYCHHUSI IIPH PEIIICHUH 3a]1a4.

ITonp30BaThCSt OCHOBHBIMU CAMHUIAMU U3MCPCHUA: LICHBI, MACChl, PACCTOSAHUS, BPCMCHH,
CKOPOCTH, BBIPAKATH OJHU CAUHUIIBI BEJIUMYHUHBI YCPC3 APYTHUC.

W3BnekaTh, aHaIM3UPOBATh, OLEHUBATh WH(OPMAIMIO, MPEICTABICHHYIO B TabiuIe, Ha
cTON0YaToOM AuarpaMme, MHTEPIPETUPOBATh NPEACTABICHHbIE JaHHBIE, UCIIOJIb30BaTh JaHHBIE

IIPU PELLIECHUH 3a/1a4.

Harasinnas reomerpus



[Tonb30BaTbCcs TEOMETPUYECKHUMH TOHATUSMU: TOYKa, MpsMas, OTPE30K, Iy4, Yroi,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mpHMEpbl OOBEKTOB OKPYKAIOMIETO MHpa, MUMEONMX (GopMy H3y4EeHHBIX
reoMeTpUIecKux (uryp.

Hcnonp3oBaTh TEPMUHOJOTHIO, CBSI3aHHYIO C  yIJIaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAaMU: yroJl, BEpIIMHA, CTOPOHA, MAaroHallb, C OKPYKHOCTBIO: pagnuyc, JUaMeTp,
LEHTP.

N3o6paxkaTh U3y4eHHbIE reOMETpUUecKre (PUTYphl Ha HEJIMHOBAHHOW M KJIeT4aToi Oymare
C TIOMOUIBIO LIUPKYJISL U JIMHEHKH.

Haxoauth IMHBI OTPE3KOB HEMOCPEJACTBEHHBIM HM3MEPEHUEM C MOMOIIbIO JIMHEWKH,
CTPOUTH OTPE3KHU 3aJJaHHOM JUTMHBI; CTPOUTH OKPY>KHOCTh 3aIaHHOTO pajauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa JiJIsl UX MOCTPOEHUS,
BBIUMCJICHHS TUTOMIAIN U IEPUMETPA.

Bbruucnare nepumerp M IUIOmaAb KBajapara, NpsiMOyroidbHUKa, (GUTYp, COCTABIEHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIeTYaTol Oymare.

IIonp30BaThCsl OCHOBHBIMH MCTPUUCCKUMU CAWHHUIIAMU H3MCPCHUA [JIMHBI, IJIOIIAAU;
BbIpaXXaThb OJJHU €AVMHUIBI BEJIMYHUHBI YEPE3 APYTHUC.

Pacno3naBate mnapasuienenunen, KyO, HMCIOIB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHHUs, HAXOUTh U3MEPEHUs Mapajuieenumnesa, Kyoa.

Boruucnare 00béM KyOa, mapajuienenuriesa Mo 3aJaHHBIM HW3MEPEHHUSIM, I10JIb30BaThCS
€IMHUIIAMU U3MEPEHUs1 00bEMa.

Pemate HecloXHEIE 3ala4u Ha HU3MCPCHUC I'COMCTPUYUCCKUX BCIWYHUH B MPAKTHYCCKUX
CUTyalusiXx.

K koHmy oOyuenus B 6 kJacce OOyYalOIIMICS TMOJIYYUT CICAYIOIINE MPEIMETHBIC
pe3yabTaThI:

Yuciia ¥ BLIYUCJICHUA

3HaTh U MMOHUMATh TEPMHHBI, CBSI3aHHbIE C PA3IMYHBIMH BUAAMU YHUCENl U CIOCOOAMM HUX
3aMucH, IEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKUCH YHCTIA K APYTOM.

CpaBHI/IBaTI: U ynopsaaodmBaTh MLCJIBIC 4YUCIIA, OOBIKHOBEHHBIC U ACCATUYHBIC ,Z[pO6I/I,
CpaBHHUBATL YK CJIa OJHOI'O X PAa3HbIX 3HAKOB.

BoimonHsATe, coderass yCTHbIE U NHUCHbMEHHbIE MPHUEMBI, apupMETHUECKUE ACUCTBUS C
HaTypaJIbHBIMM U LEJIbIMM  YHUCJIaMH, OOBIKHOBEHHBIMH M JCCATUYHBIMU JApPOOSIMH,
MOJIOKUTEITHHBIMU U OTPHUIIATEILHBIMU YHCIIAMHU.

Bbruncnate 3Ha4eHUs] YUCIOBBIX BBIPAKEHUH, BBITIOIHATH MIPUKHUIKY U OLICHKY pe3yJbTaTa
BBIYMCIICHUH, BBIMOJHATh ITPEOOpa3OBaHMs UHCIOBBIX BBIPAKCHWH Ha OCHOBE CBOWCTB
apu(METHUECKUX JICHCTBUIL.



COOTHOCHTh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOIIMM €M YHCIOM H
n300paxkaTh YMCJIa TOUKAMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOYJIb YHCIIA.

COOTHOCHTB TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPJIMHATAMU 3TOM TOUKH.
OKpyTJISTH LIEeTIbIE YKCIIa U IeCATUYHbIE APOo0U, HAXOAUTh MPUOIMKEHUS YU CETT.
YucnoBble 1 OyKBeHHbIE BHIPAKEHUSA

IlonuMmates u YHOTPGGJI}ITB TCPMHHBI, CBA3AHHBIC C 3allMCbIO CTCIICHU 4YHMCJia, HAXOAUTb
KBaaparT u KY6 HHuCJia, BBIYUCIIATh 3HAYCHUS YU CIOBBIX BBIan(eHHﬁ, COJACpKAIINX CTCIICHU.

ITonw3oBaThCA Ipru3HaKkaMu AOCIUMOCTH, paCKJIaabIBaTh HATYypPaJIbHBIC YKCJIa HAa IIPOCTHIC
MHOXUTCIIN.

HOHBSOB&TBCH MaCH_ITa6OM, COCTABJIATH HpOHOpI_[I/II/I N OTHOILIICHMUS.

Hcnonb30BaTh OYKBBI 151 0003HAYCHHS YUCEN TIPH 3aITUCH MaTeMAaTHUYECKUX BBIPAKCHHM,
COCTaBJIATh OYKBEHHBIC BBIpAKEHHS U (HOPMYJIbI, HAXOIUTH 3HAYCHHUS OYKBEHHBIX BBIPAXKEHHH,
OCYIIECTBIISIT HEOOXOIUMBIE TIOJICTAHOBKH M TIPE0Opa30BaHUS.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemmenune TekcTOBLIX 33124

Pemate MHOTOIIarOBBIE TEKCTOBBIE 33a4l apU(METHYECKUM CIIOCOOOM.

Pemate 3amaum, CBA3aHHBIE C OTHOIIEHHEM, MPOMOPIUOHAIBHOCTHIO BEJIUYUH,
MPOLEHTaMH, PeIIaTh TPU OCHOBHBIE 33/1a4d Ha IPOOH U MPOLIEHTHI.

Pemate 3amaun, comepxaiirie 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMUMHBI: CKOPOCTh, BpPEMsI,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJMTEIBLHOCTh, BpeMs, 00BEM paboTHI,
UCTIONB3YS  apu(METUYECKHE JCHCTBHS, OICHKY, MPUKUIKY, IOJ30BAThCA CIUHULIAMU
W3MEPEHHS COOTBETCTBYIOIINX BEITUYMH.

CocTaBnsaTh OyKBEHHBIEC BBIPAXKEHUS 110 YCIOBUIO 3aJa4H.

W3Bnekars uHGOpMAIINIO, MPEACTABICHHYIO B TaOJMIIaX, HA JIMHEWHOW, CTOJIOYATON WIIH
KpyTrOBOH HarpamMmmax, UHTEpIPETUPOBATh IIPEACTaBICHHBIEC JAHHBIC, UCIIOIb30BATh JaHHBIC IIPH
peIlIeHIH 3a/1a4.

[IpencraBmsTe HHGOPMAITUIO C TTOMOIIBIO TAOJIHUIL, TMHEHHOW U CTOIOUATON TUarpamm.
Harasinnas reomerpus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, UMEIIUX (HopMy H3yHdEHHBIX
FEOMETPUUECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (QUTYp, MPUMEPhl PaBHBIX U CUMMETPHUYHBIX

buryp.

N3o0paxkaTh € TOMOIIBI0 LUPKYNA, JUHEWKH, TPAHCHOPTHpA HAa HEIMHOBAHHOM U
KJeTyaToil Oymare H3y4YeHHbIEe IUIOCKME TeoMeTpuueckue QUrypsl M KOHQUTYpaIuH,
CUMMETPUYHBIE (PUTYPBI.



[Tonb30BaTbcs  TEOMETPUYECKUMH  TMOHSATHSMH:  PaBEHCTBO  (GUTYp, CHUMMETpHS,
HCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETpPUEH: OCb CHMMETPHH, IEHTP CUMMETPHUHU.

HaxoguTte BEIMYMHBI YIVIOB M3MEPEHHEM C IOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3a/laHHOM BEJIMYMHBI, [10JI30BAThCS TP PELICHUN 3a7a4 I'PaAyCHOM MEepOH yIJoB, paclio3HaBaTh

Ha YepTexax OCTPbIN, MPAMOU, pa3BEPHYTHIN U TYIOH YIJIbI.

Brraucnsats IJINHY HOMaHOﬁ, NEpUMETP MHOI'OYI'OJIbHHKA, I10JIB30BaThbCd CAWMHUIIAMH
HU3MCPCHUSA JIMHBI, BBIPAXKATH OAHU CAMHUIIBI U3MCPCHUS JJIMHBI YCPC3 APYTHUC.

Haxonuts, uCnoy1b3ys 4epTEKHBIE HHCTPYMEHTHI, PACCTOSHMS: MEKIY ABYMs TOUYKaMU, OT
TOYKH 10 NIPSIMOM, JUIMHY IIyTH HA KBAJAPAaTHOU CETKE.

Bbuncnare miomans  (Uryp, COCTaBICHHBIX W3 TMPSAMOYTOJBHUKOB, HCIIOJIB30BATh
pa3OueHue Ha MPSAMOYrOJbHUKH, Ha paBHbIE (QUIYpHI, JOCTpauBaHUE OO MPSIMOYTOJIbHHKA,
II0JIb30BATbCS OCHOBHBIMHM E€IMHHULIAMU HM3MEPEHMs IUIOUIA[M, BBIpaXKaTb OJHU EIUHUIIBI

U3MEPEHUS IIIOIAN Yepe3 Ipyrue.

Pacno3naBaTh Ha MOJENAX U U300PAKEHUSAX MUPAMUIY, KOHYC, HMWIMHIpP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3o6pakaTh Ha KIeTyaToi Oymare npsMOYTOJIbHBIIN MMapajuieenumne.

Boruncnsate 00bEM MpsIMOYTOJIBHOTO Mapalijiesienumena, Kyoa, mojib30BaTbCsl OCHOBHBIMU
eIMHHUIIAMU U3MEpEHUs 00hEMa;

Pemars HecnoKHEIC 3ala4i Ha HAXOXACHHUC I'COMCTPUYCCKHUX BCIIMYUH B IMPAKTUYCCKUX
CUTyalusX.

AJITEBPA 7-9 kiaacchl

K xoHmy oOydenus B 7 KkJacce OOYYalOUIMIiCA TOJYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yabTaThl:

Yucia 1 BBIYUCIECHHUS

BbimonHsATh, coderass yCTHbIE U TNHUCHbMEHHbIE MPHUEMBI, apupMETHUECKUE ACUCTBUS C
palMOHATILHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHWS YHUCIIOBBIX BBIPAKCHHU, TMPUMEHSTH Pa3sHOOOpa3HBIE CIIOCOOBI H
npuéMbl BBIYUCIICHUS 3HAUEHUH JPOOHBIX BBIPAKCHHM, COJAEpKalMX OOBIKHOBEHHBIE H
JIECATUYHBIC IPOOH.

[TepexoauTh OT OMHOW (POPMBI 3aNKUCH YHCEN K APYrod (mpeoOpa3oBBIBATh NECCATHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAIOUMUBATH PAllHOHATIbHBIC YHCIA.

OxpyrisTh uucna.



BbINOTHATE NPUKKUIKY U OLUEHKY pe3ysibTaTa BBHIYMCIECHUHN, OICHKY 3HAYCHHI YHCIOBBIX
BbIpaXXeHHI. BBIMOMHATH AEMCTBUS CO CTENIEHSMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.

[TpyuMeHATH NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENH HaTypaJIbHBIX YUCEIL.

Pemiate mpakTUKO-OPHMEHTHPOBAHHBIE 3aladyd, CBA3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUs 3a7a4
C Y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMbIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredpandeckyio TepMUHOIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B Mpolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaXOI[I/ITI) 3HA4YCHUA 6yKBeHHBIX BBIpa}KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHHUAX IIEPECMCHHBIX.

BrimonHaTe mpeobpa3oBaHus LIETIOT0 BBIPAXKEHHUS B MHOTOUIEH NMPUBEICHHEM MOJOOHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BBINONHAT, yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOYICHA HA MHOTOYIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcyliecTBISATh Pa3l0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIM C TMOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHUTEJS, TPYNIUPOBKH CIaraeMblX, MPUMEHEHUsT (OpMYJ COKpaIEHHOIO
YMHOKEHHS.

[IpumensTe mnpeoOpa3oBaHUS MHOTOWICHOB IS PELICHWS pPa3IUYHBIX 3agad W3
MaTE€MAaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HATYPaJbHBIMHU MOKA3aTENAMU I PeoOpa3oBaHUs
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiats nuHEHBIE ypaBHEHUSI C OJHOW MEPEMEHHOM, NMPUMEHSS MpaBWJIa MEpPEexoja OT
HCXOJHOIO ypaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsiTh, SBIsSIETCS M YHUCIO KOpPHEM
YpaBHEHHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUNA U UX CUCTEM.

[MonGupaTs npuMeps! map YHCe, SBISIOMIUXCS pelIeHUeM JTUHEHHOTO YpaBHEHUS C IByMs
[IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpPaBHEHHS C JIBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemats cucrembl JIBYX JIMHEWHBIX YpaBHEHHI C ABYMs TEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBnaTh M pemarh JIMHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUH I10
YCIOBUIO 3a/layM, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yibTar.



DOyHKIUHA
N3o0paxxaTh Ha KOOPAMHATHOW TPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJbl, 3alUCBIBaTh YHCIOBBIE IIPOMEXYTKH Ha

areOpanyeckoM s3bIKE.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAUHATAM, CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHNH Y = [X|.

OnuceiBaTh C TOMOIIBIO (PYHKIIUI NU3BECTHBIE 3aBUCUMOCTH MEX]1y BEIMYMHAMU: CKOPOCTH,
BpeMsi, pacCTOsIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTD, POU3BOIUTEIBHOCTh, BpeMsi, 00BEM paboThlI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[Torumate rpaduyeckuid criocod MpeacTaBiICHUS W aHadu3a MHPOpPMAIMH, U3BJICKATh W
HUHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQHUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoHmy oOyuenuss B 8 kJiacce OOydaroUMiics TOJYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yJbTaThl:

Yuciia ¥ BLIYUCICHUA

Hcnonb3oBare HayalbHBIE MPEACTABIECHUS O MHOXECTBE JICHCTBUTENIBHBIX YUCEN IS
CpaBHEHHUS, OKPYTJCHUS W BBIYHCICHHH, HM300pakaTh JCUCTBUTEIBHBIC YHUCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumeHsTh TOHSATHE ApUPMETHIESCKOTO KBAJAPATHOTO KOPHSI, HAXOIUTh KBaIPaTHBIC KOPHU,
UCTIONB3YSl TPU HEOOXOAUMOCTH KAalbKYJSTOP, BBIMONHITH MPEOOPa30BaHUs BBIPAKCHHIA,

coJieprKalliX KBaJpaTHbIe KOPHU, UCTIOIb3YsI CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucy OOJBIIUX M MaJIBIX YHUCEN C TOMOIIBIO JCCATHYHBIX APOOEH u
crenener uncna 10.

Auaredpanyeckue BbIpasKeHHUs

HpI/IMeHHTI: INOHATHUC CTCIICHHU C ILCJIbIM II0Ka3aTCJICM, BbIIIOJIHATH Hp€O6paBOBaHI/I$I
BBIp&)I(GHHfI, COACPpIKAINUX CTCIICHU C LCIIBIM IMOKA3aTCIICM.

BbIMONHATE TOXIECTBEHHbIE NpPeoOpa3oBaHUsl PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
IpaBUJI JEMCTBUI HAJl MHOTOYJIEHAMU M aIreOpanuyecKuMu IpOoOsIMH.

PackmanpiBaTh KBaJpaTHBINA TPEXUIICH HA MHOYKUTEIH.

[TpumensTh peoOpa3oBaHMsl BIpAXKEHUHN AJI PELLICHUs Pa3IMYHBIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE YPAaBHEHHS U PAllMOHAJIbHBIC YPABHEHUS, CBOISIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.



[IpoBOaUTH MpoOCTEMIIME UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM YHUCIIE C
pUMEHEHHEM TpaduiecKuX IpeCTaBIeHNU (YCTaHABINBATh, IMEET JIM YpaBHEHUE WU CHCTEMA
YpaBHEHUU PEIICHMUS], €CJIU UMEET, TO CKOJIBKO, U IpoUee).

[lepexoautb OT cioBeCHOM (HOPMYIMPOBKM 3a7adu K € anredpanuyeckoil MoJnenu c
IIOMOLIBIO COCTABJICHUS YPABHCHMsSI WJIM CHCTEMBl ypPaBHEHUMH, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIH pe3yibTarT.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB UL CPABHEHUS, OLICHKH, PEIIATh JIMHEHUHBIE
HEpaBEHCTBA C OAHOM NEPEeMEHHOM M MX CHUCTEMBl, [aBaTh TIpa(UUECKYI0 HIUIIOCTPALUIO
MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIE TOHATHUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHE
0003HaueHHMsT), OTIPENIENATh 3HAUCHHE (PYHKIIUHU 10 3HAYCHUIO apryMEHTa, ONpeNeNiaTh CBOMCTBA

byakumm o e€ rpaduky.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y = kix, y =x2, y = x3,y = |x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBON (YHKIHUH 1O &
rpaduxy.

K konmy oOyuenus B 9 kJacce oOOydYarOIMICS TMOJTYYUT CICAYIOIINE MPEIMETHBIC
pe3yabTaThI:

Yuciia 1 BLIYUCICHUSA
CpaBHUMBATH U yIOPSAIOUUBATH PALIMOHATIBHBIE U UPPALlMOHAIbHBIC YUCIIA.

BrimonHaTe apudmeTrueckue NeWCTBUS C PAllMOHAIBHBIMHU YHMCIaMH, COYETasl YCTHbIE U
MUChMEHHBIC TPUEMBI, BBITIONHSATH BEIUMCICHUS C UPPAIIMOHATEHBIMU YUCIIAMHU.

HaXO,Z[I/ITI: 3HAUCHMS CTEIICHEH C OCJIBIMHA IIOKAa3aTCIAIMH U KOpHeﬁ, BBIYUCIATHh 3HAYCHUA
YHUCJIOBBIX BBIan(eHHﬁ.

OkpyrisaTh AEMCTBUTENbHBIE YHWCIA, BBINOJHATH HPUKHUAKY pe3ylbTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPQKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemars nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, YPaBHEHHUsI, CBOJIALINECS K HUM, IPOCTEHUIIINE
IpoOHO-pallOHANIbHBIE YPaBHEHUSI.

Pewats cucreMsl IByX JIMHEWHBIX YPaBHEHUM C JABYMs IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISICTCS JIMHEHHBIM.

Pemath TekcTOBBIE 3amaud  anreOpandecKUM CIOCOOOM C TMOMOIIBI0 COCTABIICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.



[IpoBOaUTH MpOCTEMIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM YHUCIIE C
pUMEHEHHEM TpaduiecKuX IpeCTaBIeHU (YCTaHaBIUBATh, IMEET JIM YpaBHEHUE WU CHCTEMA
YpaBHEHUU pENICHMUs], €CJIU UMEET, TO CKOJIBKO, U ITPoUee).

Pemrate nMHeEliHBIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300pa)kaTh pelICHHUE
HEPaBEHCTB Ha YMCJIOBOW MPSIMOI, 3aIIUCBHIBATh PEIIEHUE C TIOMOIIBIO0 CUMBOJIOB.

PemaTe cucteMbl IMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIIFOYAOIINE KBAIPATHOE
HEPAaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aIUCHIBATH
peLIEeHHE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUH Pa3IMYHBIX 33/ad.

TF'EOMETPUS 7-9 kiaacenl

K xoHmy oOydenuss B 7 kJacce OOYYalOUIMIiCA TOJYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yabTaThl:

Pacno3naBaTh M3yueHHBIE TeOMeTpUuYecKHe (UTYphl, OINpEeAeNsATh UX B3aUMHOE
pacnosoxeHue, 1300paxxaTb reOMETpUUECKe GUTYPDI, BBIMOIHATH YEPTEKHU 110 YCIOBUIO 3a/1a4H.
W3mepsaTh nuHENHbIE U YIJIOBbIE BEJIMUMHBI. PemaTh 3a/1auu Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyro OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealbHON >KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB 10 MOPAIKY BETHYUHBIL.

CTpouTh 4epTexu K reOMETPUUECKUM 3a]a4aM.

ITonp30BaTbCcst IpPU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIIONB30BAaTh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 33/1a4.

HpOBO,Z[I/ITB JIOTUYCCKHUE PACCYXKACHUA C UCITOJIB30BAHUCM I'COMCTPHUICCKUX TCOPCM.

[losnb30BaTbesl NpU3HAKaMU PABEHCTBA MPSMOYIOJbHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJbHOIO TPEYTrOJIbHHKA, B PELICHUH
FE€OMETPUUECKUX 3a/au.

OmnpenensaTh NmapayieIbHOCTh NMPSMBIX C MOMOILIBIO YITIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOM.

Pemate 3amaun Ha KeT4aToi Oymare.

[IpoBOAUTHL BBIYUCIEHUS U HAaXOOUTh YHCIOBblE W OYKBEHHBbIE 3HAYEHUS VIJIOB B
FeOMETPUUYECKHX 3aJ1ayax ¢ UCIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU MIEPECEUCHUH ABYX MapalIebHbIX MPSAMBIX ceKyliel. Pemars
MpaKTUYECKHE 3a7]a4H Ha HAXO0XK/ICHHUE YTJIOB.

Brnaners noHATHEM reOMETPUYECKOTO MECTA TOUEK. YMETh ONpPEeAesATh OUCCEKTPUCY yria
Y CEpEAVHHBIN NEPIEHINKYIISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.



DopMyTUpPOBaTh OMNPENEICHUS OKPY>KHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIB30BaThCS MX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOWCTBA MIPU PEIICHUH 3a]a4.

Bnaners MoHATHEM ONHMCAaHHOW OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOIUTh €€
nentp. [lonp3oBarbest pakTamMu O TOM, UTO OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA TIEPECeKaroTcs B
OIHOM TOYKE, MW O TOM, YTO CEPEAMHHBIC IEPHNEHAMKYISAPBl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJIHOU TOUKE.

Brnagerp nmoHsATHMEM KacaTeNbHOM K  OKPYKHOCTH, IIOJb30BaTbCsi TEOPEMON O
NEePIEeHIUKYIIPHOCTH KacaTeNIbHON U pajuyca, MPOBeAEHHOTO K TOUKE KacaHUs.

[Tonb30BaThcs  MPOCTEHIIMMHM TFEOMETPUUECKUMU HEPAaBEHCTBAMM, [MOHUMATh HX
MPAKTUYECKUN CMBICI.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K konmy oOyuenus B 8 kJiacce OOydYarOIMICS TMOTYYUT CICAYIOIIHNE TPEIMETHBIC
pe3yabTaThI:

Pacnio3naBaTh OCHOBHBIE BUbl YETHIPEXYIOJBHHUKOB, HMX DJIEMEHTHI, IIOJIb30BAaThCA HX
CBOMCTBAMH IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

[IpumenTH CBOMCTBA TOUKH NTEPECEUEHUS MEJUAH TPEYTOJIbHUKA (LIEHTpa Macc) B PELLIEHUN
3a1ay.

Brnaners monsTHEM CpeqHEN JIMHUU TPEYTOJIBHUKA W TpalelyH, IPUMEHATh UX CBOMCTBA
IIpU pPELICHUM reomerpudeckux 3anad. llomb3oBarbes Teopemon Pameca U TEOPEMOU O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATD UX Ul PEIICHUS IPAKTUYECKUX 3aady.

[TpuMeHsTh MPU3HAKU MTO100US TPEYTOJIBLHUKOB B PEUICHUH T€OMETPHUUECKHX 3a/1au.

[Tonp3oBatbes Teopemoii [Tudaropa ams pemeHnst reoMeTpUYECKUX U MPAKTHYECKUX 3a7ad.
CTpouTh MaTeMaTHYECKYIO MOZEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITEIIBHO AEIaTh YEPTEK U
HAaXOJUTb COOTBETCTBYIOIIUE JJINHBI.

Bnagere noHsTHAMH CHHYCa, KOCHMHYCa MW TaHI'CHCA OCTpPOro yrija IIpIMOYIOJbHOI'O
TPEYroJIbHUKA. ITonp30BaThCS ATUMH TOHATHIMHI AJI pECIICHUA MMPAKTUYCCKUX 3aaa4.

Beruncisate  (paznuyHBIME - clioco0aMM) — TUIOMIAAL  TPEYroJdbHUKA W TUIOMIAAHN
MHOTOYTOJBHBIX Quryp (monab3ysach, TJ€ HEOOXOAUMO, KaabKyisTopoMm). [IpumeHsTh
MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3a/avdax.

Brnaners NOHATHUSMM BIMCAHHOTO W UEHTPAJIBHOIO YIia, HCIOJIb30BaTh TEOPEMBI O
BITMCAHHBIX yIiaxX, yriaax MeXIy XopJaMu (CEKYIIMMU) U yIiie MeXly KacaTelbHOU U XOpI0i pu
pelLIeHUN TeOMETPUYECKUX 3a]1ay.

Bianers moOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

[IpuMeHATH MOJIydYEHHBbIE 3HAHMS Ha NPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOACIN IS
3aj7jay peaJbHON KHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS ¢ IPUMEHEHUEM MOA00US
U TPUTOHOMETPHH (IIOB3YACH, II€ HEOOXO0AUMO, KaTbKYISATOPOM).



K koHmy oOyuenus B 9 kJacce OOydYarOIMIICS TMOJTYYUT CICAYIOIINE MPEIMETHBIC
pe3yNIbTaThI:

3HaTh TPUTOHOMETpUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOUTH C UX MIOMOIIBIO pa3InyHbIE
3JIEMEHTBHI TMPSMOYTOJBHOTO TPEYroJbHUKA («pPELICHWE MPSIMOYTOJIBHBIX TPEYrOIbHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KaNbKYISTOPA) JUIMHBI M YTJIbI ISl HETAOJIWYHBIX 3HAUCHUH.

[Tonb3oBaTbes hopMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUTSL HAXOXKICHUSI COOTHOIICHUI MEX1Yy TPUTOHOMETPUUECKUMHU BETUUMHAMM.

Hcnonp30Barh TEOpEMBI CHHYCOB U KOCHUHYCOB IS HAXOKIEHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY»), MPUMEHATh MX IPU PEIIEHUU T€OMETPUYECKUX
3a/1ay.

Bnaners moHsTHAME peoOpa3oBaHusl MOAOOUS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [Toap3oBaTbesi CBOMCTBAMU 110100Us IPOU3BONIBHBIX (PUTYDP, YMETh BBIYUCIATH AJIUHBI U
HaXOJUTh YIJbl Y mo00HbIX (uryp. Ilpumenars cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY>KAIOLIEM MUPE.

[Tonp30BaThCst TeOpeMaMHu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHUM OTPE3KOB
CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcsi BEKTOpaMHu, MOHUMATh WX TEOMETPUYECKMH UM (U3UYECKUN CMBICIH,
NPUMEHSTh UX B PEHICHUH TeoMeTpuyeckux U (usmueckux 3amad. [IpumeHsTH ckansipHOE
MMPOU3BCACHUC BCKTOPOB IJId HAXOXKACHHUA NJIMH U YTIJIOB.

ITonp30BaThCs MCTOAOM KOOpAWHAT HA IIJIOCKOCTH, IMPUMCHATH C€ro B PCHICHUHA
TCOMETPHUICCKUX U MPAKTUYCCKUX 3a1a4.

Bnaners MOHATHAMHU NPaBUIBHOTO MHOTOYTOJIBHHMKA, UIMHBI OKPYKHOCTH, JJIUHBI JyT'H
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIJla, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTem.
[TpMEHATH NOYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoauth ocu (WM UEHTPHI) CUMMETpUM (UTYp, MPUMEHSTh IBUKEHHS IJIOCKOCTU B
MPOCTEUIIINX CITydasiX.

[TpuMeHSATh TOMYyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKHE MOJEIH IS
3aa4 peaHBHOﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUSA C TPUMCHCHUCM HO,Z[O6I/I$I
Y TPUTOHOMETPHUECKUX (PYHKITUH (TIOJB3YACH, TI€ HEOOXOIUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

MATEMATHKA
5 KJIACC
Ne HaumeHnoBanue pa3nesioB U TeEM IPOrpaMMBbl KonunuecTBo yacoB ‘ DnexTpoHHbIe (1T POBEIE) 00pa3oBaTEIbHEIC
n/m Beero|| KonrtposbHbie [MpakTHuecKue pecypceel
paboTsl paboTsl
1 Harypanbnsie uncna. JleiicTBus ¢ 43 1 [[BubmumoTeka IIOK
HATYpPaJIbHBIMH YHCIAMH https://m.edsoo.ru/7f4131ce]]
2 Harnsanas reomerpusi. JInHUM Ha TIIOCKOCTH 12 0 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4131ce]]
3 OOBIKHOBEHHEIE IPOOHU 48 1 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f4131ce]]
4 Harnsimaast reometpusi. MHOTOYTOJIbBHUKA 10 0 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4131ce]]
5} Jecsituunbie qpoou 38 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/7f4131ce]]
6 Harnsanas reomerpus. Tena u purypsi B 9 1 [[bubmmorexa LIOK
IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce]]
7 [ToBTOpEeHHE 1 0000IIEHNE 10 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4131ce]]
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6 KJIACC

Ne || HammeHnoBaHMe pa3aesioB U TEM MPOTPaAMMBI KomnuecTBo yacos DOnekTpoHHbIC (U(PPOBLIE)
n/n Beero||  KoutposbHbie [MpakTuuecKue 06pa3oBaTeNbHEIC PECypCHI
paboThl paboTsl
1 HarypanbHplie unca. 30 1 [bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce]]
2 Harnsannas reomerpus. Ipsimble Ha 7 [bubmmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce]]
3 Hpobu 32 1 1 [bubmamorexa IIOK
https://m.edsoo.ru/7f4131ce]]
4 Harnsinaast reometpusi. CuMMmeTpus 6 1 [bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce]]
5} Bripaxkenus ¢ OykBamu 6 [bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce]]
6 Harmsinaast reomerpusi. @urypsl Ha 14 1 [bubmmoTeka [IOK
IIOCKOCTH https://m.edsoo.ru/7f4131ce]]
7 [TooxuTenbHBIC U OTPHUIIATEIIbHBIC YHCIIA 40 1 [bubmamorexa IIOK
https://m.edsoo.ru/7f4131ce]]
8 [IpencraBnenue gaHHBIX 6 1 [bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce]]
9 Harnsinaast reometpusi. ®urypsl B 9 1 [bubmmoteka [IOK
IPOCTPAHCTBE. https://m.edsoo.ru/7f4131ce]]
10 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 20 1 [bubmamoreka IIOK
https://m.edsoo.ru/7f4131ce]]
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AJI'EBPA

7 KJIACC

Ne | Tema KoJ- Bo yacos
1 | [loBTOpeHue U cucTemMaTu3alys yieOHOro Marepuaa 3

2 BeIpa)xeHus1, TO)KECTBA, YypaBHEHUS 23

3 | Oynkun 10

4 | CteneHsp ¢ HaTypaJbHBIM MOKA3aTEIEM 11

5 | MHorowiensl 17

6 | PopMyJibl COKpaAIIEHHOTO YMHOXKEHHUS 17

7 | CucreMbl TMHENHBIX YPAaBHEHUI 16

8 | IloBropenue 5

Utoro: | 102

8 KUIACC

Ne | Tema KoJ- Bo yacos
1 | IloBrOpeHnue 4

2 ParimonanbHbIE BBIPAXKEHUS 42

3 | KBagparHblie kopHH. [leiicTBUTENBHBIE YN CIIA 22

4 | KBagparHsle ypaBHEHUs 29

5 | IloBropenue Kypca 8 kiacca B

Wroro: | 102

9 KJIACC

Ne | Tema KoJ- Bo yacos
1 | IToBTOpeHue B

2 | HepaBeHcTBa 19

3 | KBagpatuunas QyHKIus 38

4 | DneMeHThI IPUKIIAAHON MaTEMaTUKH 20

5 YuciioBeIe TTOCIEA0BATEIBEHOCTH 15

6 | IloBropeHue 2

Utoro: | 99




I'EOMETPUA

7 KJIACC

Ne | Tema KoJ- Bo yacos

1 | HayanpHbIE reOMETPUYECKUE CBEICHUS 10

2 | TpeyronpHUKHN 19

3 | [NapannensHble IpsIMBIE. 13

4 | COOTHOILIECHHS MEXY CTOPOHAMU U yIiIaMHu 18
TPEYroJbHUKA

5 | Urorosoe nmoBTopeHue 8

Utoro: | 68

8 KVIACC

Ne | Tema Kous- Bo yacoB

1 [ToBTOpEeHMe 1 cuctemMarusaiys yueOHOro Marepuaa 3

2 | YeTblpexyroJbHUKU 36

3 | logoGue TpeyroJsHUKOB 16

4 | PemreHne npsIMOyroJbHBIX TPEYTOJbHUKOB 24

5 | MHoroyronsauku. [1iomaas MHOrOyrojasHUKa 14

6 | YopaxxHeHus 1 NOMTOpEHUs Kypca 8 Kiacca 9

Uroro 102

9 KJIACC

Ne | Tema KoJ- Bo yacos

1 | IloBTOpenue 7

2 | Pemenue TpeyroabHUKOB 17

3 | IIpaBuibHBIE MHOTOYTOJIBHUKHN 10

4 | JlekapTOBBI KOOPANHATHI 12

5 | BekTopsl 14

6 | I'eomeTpuyeckue npeoOpa3oBaHUs 6

7 | Pemenue 3agau 6moka «I'eomerpusi» nepsoit yactu OI'D | 15

8 Pemenue 3amgau Bropoii yactu OI'D 9

9 | IloBropenue u 06001eHE 9

Utoro: | 99




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

- Maremaruka: 5-if kiacc: 0a30BbIi ypOBEHb: YUeOHHK: B 2 yacTix, 5 kiacc/Bunenkun H.A., Koxos
B.1., Yecnokor A.C. u apyrue, Akimoreprnoe obmectBo «M3aarenbctBo «IIpocBemnienue»

- Matematuka: 5-if kinacc: 6a30BbIi ypOBEeHb: yueOHUK: B 2 yacTsx, 6 kinacc/ Bunenkun H.5., Koxos
B.A., YecnokoB A.C. u apyrue, AKIIMOHEpHOE

obmmectBo «M3narenscTBoO «IIpocBemienne

- MakapsrueB F0.H..Anre6pa.7 knacc. — M.: [Ipocsemnienue , 2023;

- Mep3msk A.I'. Anrebpa 8 knacc. — M.: 00O ,,U3natensckuii nentp BEHTAHA-TPA®“,2018;

- Mepzmsix A.I'. Anrebpa 9 kimacc. — M.: OO0 ,,U3narensckuii ieatp BEHTAHA-I'PA®*,2018;

- Aranacsu JI.C. 'eometpus . 7 knacc. — M.: [Ipocsemienue, 2018;

- Mep3nsak A.I'. 'eomerpus. 8 knacc. — M.: OOO ,,U3natensckuit uentp BEHTAHA-T'PA®“,2018;

- Mepzisik A.I'. I'eomerpus 9 xknacc. — M.: OOO ,,U3narensckuit nentp BEHTAHA-I'PA®*,2019;

METOAUYECKHUE MATEPUAJIBI J1JISd YYUTEJI S

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/
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