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PABOYAS ITPOI'PAMMA YUEBHOI'O ITPEJIMETA «<MATEMATHKA»
(BA3OBEIil YPOBEHB)

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O NIPEJAMETA «MATEMATHUKA»

Pabouas mporpamma 1mo MareMmaruke Juisi ooydaronuxcs 5-9 kiaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHAapTa OCHOBHOTO OOMIET0 0O0pa3oBaHUs
C ydy€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHMIO, W TPAAHMIMA POCCUHUCKOrO 00pa3oBaHHS, KOTOPHIE OOECIEYMBAIOT OBJAJICHUE
KJIFOUEBBIMH KOMIIETEHIMSMHU, COCTaBJISIOUIMMHU OCHOBY [UIsl HENPEPHIBHOTO OOpa3oBaHUs H
CaMOpa3BUTHUSA, a TakKXKe IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO U IIO3HABATEIBHOTO
pa3Butus odyvaromuxcs. B paboueit mporpaMmme yuTeHbI UACH U MON0KEeHUsT KOHIENINY pa3BUTHS
MareMaTtuueckoro obpaszoBanusi B Poccuiickoit denepanun. B amoxy mudposoit Tpanchopmarmm
BceX cdep uerIoBEUECKON [EeATEIHPHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBpPEMEHHBIM
YeJoBeKOM 0e3 0a30BOM MaTeMaTHM4eCcKOW MOATOTOBKH. YJK€ B INKOJE MAaTeMaTHKa CITYKUT
OTIOPHBIM TMPEAMETOM JJIsi M3y4YEHHUS CMEXHBIX JUCIUIUIMH, a TIOCle IIKOJbl pealbHON
HEOOXOIMMOCTBIO CTAaHOBHUTCS HEMPEPHIBHOE 00pa3oBaHHE, YTO TpeOyeT IMOITHOIICHHOW 0a30BOM
00111e00pa30BaTEIbHOM MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKOH. DTO O0YCIIOBIEHO TEM, YTO B
HallM JHU PACTET 4YHUCIO TMpoQeccHil, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTEeMaTHKU: U B cdepe dKOHOMHUKH, U B OW3HECE, U B TEXHOJOTHYECKUX OO0JIACTAX, W JaXKE B
ryMaHuTapHbix cdepax. Takum o0pa3om, Kpyr HIKOJIBHUKOB, JUJIS KOTOPBIX MaTeMaTHKa MOXKET
CTaTh 3HAYUMBIM MPEAMETOM, PACIIUPSIETCSL.

[IpakTiyeckasi MOJE3HOCT, MAaTeMAaTUKH OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(dbyHIaMeHTaNbHBIE CTPYKTYPBI HAIETO MHpA: MPOCTPAHCTBEHHBIC (OPMBI U KOJIMYECTBEHHBIC
OTHOIICHHUS OT MPOCTEHUIINX, yCBAUBAEMbIX B HEIIOCPEJACTBEHHOM OIIBITE, IO JOCTATOUYHO CJIOKHBIX,
HEOOXOMUMBIX JJIsI Pa3BUTHUSl HAYYHBIX W MPUKIAAHBIX HJeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HAHUU 3aTPyIHEHO MOHUMaHUE MPUHLIUIIOB YCTPOWCTBA U UCIIOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W WHTEPIpPETAIUsl Pa3HOOOPA3HON COIMAIBHON, SKOHOMHYECKOH, MOTUTUYECKON
uHpopmanuu, Manodp(eKTUBHA MOBCEIHEBHAS NMpPaKTHUECKas JIeATeNbHOCTh. KaxaomMy uenoBeky
B CBOCH JKM3HU TPUXOTUTCS BBIMOITHATH PACYETHl M COCTABJSTH QITOPUTMBI, HAXOOWTh H
MPUMEHITh (OPMYJIbl, BIAAETh MPAKTUYECKUMHU TNpPUEMAMU TEOMETPUYECKUX H3MEpPEeHUN W
MMOCTPOCHUI, YUTATh WH(POPMAITHIO, TIPEICTABICHHYIO B BHJIE TaOIUII, TUarpaMM U TpaduKoB, )KUTh
B YCJOBHUSX HEONPENEIEHHOCTH W TMOHUMAaTh BEPOSTHOCTHBIM XapakTep CIy4dailHbIX COOBITHMA.
OnHOBpPEMEHHO C paciiupeHrueM cdep MPUMEHEHHs MaTeMaTHKA B COBPEMEHHOM OOIIeCTBE BCE
0ojee BaXXHBIM CTAHOBUTCS MAaTeMAaTUYECKUW CTHJIb  MBIIUICHUS, MPOSBIAIOIIMNACA B
ornpenenéHHBIX YMCTBEHHBIX HaBBIKAX. B mporecce M3ydeHHs MaTeMAaTUKH B apceHal MpUEMOB U
METOJIOB MBIIIJICHUSI YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKUUS W JEAYKIIHS,
0000IIeHNe ¥ KOHKpETH3alMs, aHalhu3 W CHHTe3, KiIacCuDUKAIMs ¥ CHCTeMaTH3alus,
abctparupoBanue u aHanorus. OOBEKThl MaTEMaTHYECKUX YMO3AKJIIOUEHUH, TMpaBuia HX
KOHCTPYUPOBAHHUSI PACKPBHIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE
yMmeHHusl (OopMyJIHpoBaTh, OOOCHOBBIBATH W JOKa3bIBaTh CYXKJIEHHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. Beaymas ponab NpUHAIICKUT MaTeMaTHKe W B (OPMUPOBAHUU
QITOPUTMHUYECKONW KOMIIOHEHThI MBIIUICHHUS M BOCHUTAHMM YMEHUN NEHCTBOBATh MO 3aJaHHBIM
aIrOpUTMaM, COBEPIICHCTBOBATh W3BECTHBIE M KOHCTPYHPOBATh HOBBIC. B mpoliecce permieHus
3a/1a4 - OCHOBOM y4eOHOM J1eATeIbHOCTH Ha YPOKaxX MaTeMaTHKHU - Pa3BUBAIOTCS TAK)Ke TBOpUYECKas
Y TIPUKJIATHAS] CTOPOHBI MBIIIIICHHS.

OOyuenne wmaremaruke Ja€T BO3MOXKHOCTh pa3BUBaTh y OOy4YaroOIIUXCS TOYHYIO,
paloHanbHyI0 U WH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamboJee MOIXOMISIINE SI3BIKOBBIC,
CUMBOJIMYECKUE, TIpaduyecKkue cpeAcTBa JJid BBIPAXKEHHS CYXIEHHH M HaridsgHOro MX
MIPE/ICTABICHHUS.

HeoOxoauMbpiM KOMIIOHEHTOM OOLIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHMU SIBIISETCS
o0miee 3HAKOMCTBO C METOJaMH TIO3HAHHS JACHCTBUTEIBHOCTH, MPEICTaBICHHE O MpeIMeTe U
METOJIaX MaTeMaTUKH, UX OTJIMYHI OT METOAOB JPYIMX €CTECTBEHHBIX U TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHUS MAaTeMaTUKU JJIsl PEIleHUs HAYYHBIX U MPHUKJIAJHBIX 3adad. Takum
o0pa3zoM, MaTeMaTH4YeCKOe 0Opa30oBaHME BHOCHUT CBOHM BKJIaJ] B ()OPMHUPOBAHHE OOIICH KYJIbTYphI
YelIoBeKa.



W3ydyeHnne wmareMaTWKd TakKXKe CIOCOOCTBYET HSCTETUYECKOMY BOCIUTAHHUIO 4YEJIOBEKa,
MMOHUMAHHUIO KPACOThI U U3SIIECTBA MATEMAaTUUECKUX PACCYXKICHUMN, BOCIIPUSTUIO TEOMETPUUECKUX
(GbopM, YCBOEHUIO UAEH CUMMETPUH.

HEJA 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOT' O TIPEIMETA « MATEMATHUKA>

[TpuopuTeTHBIMH LENIIMU O0YYEHHUSI MaTeMaTHKeE B 5-9 Kitaccax sIBISIOTCS:

— (GopMHUpOBaHME LEHTPAIBHBIX MAaTEMaTHMYECKUX MOHATUH (YUCIIO, BETMYMHA, F€OMETpHYECcKas
¢durypa, mnepeMeHHas, BEPOSATHOCTb, (QYHKIHSA), OOCCHEUYNBAIOMIUX TPEEMCTBEHHOCTh W
NEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHMsI 00yYaIOLIHXCS;

— TOJBeACHUE OOYyYaloIMXCsl HA JOCTYIMHOM JJIS HUX YpPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTEeMaTUKU U OKPY)KAIOIIEro MHpa, MOHMMAaHHWE MaTeMaTUKH KaK 4YacTu oOIed KyJIbTyphl
4eJI0BEYECTBA;

— pPa3BUTHE HMHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OO0ydYaromuxcs, MO3HaBaTEebHON
AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHMM, KPUTHUYHOCTH MBIIIJICHUS, UHTEpPEca K H3YUYEHUIO
MaTeMaTHKU;

— ¢opmupoBaHue (PYHKIMOHAIBHOM MaTeMaTUYecKOH TI'pPaMOTHOCTH: YMEHHUS paclo3HaBaThb
MIPOSIBJICHUS] MaTEeMAaTUYECKUX TOHSATHI, 0ObEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsX W TPU H3YYCHUH JPYIHX YYEOHBIX IPEAMETOB, TPOSIBICHUS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMynaHpoBaTh UX Ha S3bIKE MaTEeMaTHKUM M CO3/1aBaTh MaTeMaTHYeCKHe
MOJIENIM, IPUMEHITh OCBOEHHBIM MaTeMaTMYeCKMH anmapar s pelleHHus  IPAKTHKO-
OPHUEHTHPOBAHHBIX 337a4, MHTEPIPETUPOBATH U OLIEHUBATH [TOJTYYEHHBIE PE3YyJIbTAThI.

OcCHOBHBIE JINHUU COJIEPKaHUs Kypca MaTeEMaTUKH B 5-9 kitaccax:

«Yucna w BeIUKCICHUS», «AnrTeOpa» («AnreOpandyecKkue BBIPAKEHUS», «YPAaBHCHHS U
HepaBeHCTBa»), «DyHkuunm», «l'eomerpusi» («l'eomerpuyeckne ¢GUIypbl UM HX CBOMCTBay,
«M3mepeHne TreoMeTpuuecKuX BenuuuH»), «BeposTtHocTh u cratuctuka». JlaHHble JHUHUU
Pa3BUBAIOTCS MapajUIebHO, Kaxaas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOH, OJHAaKO He
HE3aBUCUMO OJHa OT JIpyrOi, a B TECHOM KOHTAaKT€ M B3aumojeircTtBuu. Kpome storo, ux
00BEIUHSET JIOTHYECKas COCTABIISAIONIAS], TPAAUIIMOHHO MIPUCYILAs MATEMAaTHKE M TIPOHU3bIBAIOIIAs
BCE MaTeMaTHYecKHe Kypchl M cojepxkarenbHble JuHuU. ChopmynupoBanHoe B DenepaabHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOIO oO0IIero oOpa3oBaHUs TpeOoBaHME
«YMETh ONEPUPOBATH MMOHATUSAMM: ONpPENEIECHUE, AKCHOMA, TEOpeMa, J10Ka3aTeIbCTBO; YMEHHE
pacrno3HaBaTb MCTHUHHBIE U JIOXKHBIE BBbICKa3bIBaHWS, NPUBOAUTH IPUMEPHl U KOHTPIPUMEDHI,
CTPOWUTh BBICKa3blBaHUSI W OTPULAHUSA BBICKAa3bIBAaHUN» OTHOCHTCS KO BCEM KypcaMm, a
¢dbopMHpoBaHHE JIOTMYECKHMX YMEHUH pacIpelensercss M0 BCeM TroaaM OOydeHuss Ha YpOBHE
OCHOBHOTro obOmero obpazoBanusi. CojaepxaHue oO0pa30BaHUs, COOTBETCTBYIOIICE IMPEAMETHBIM
pe3yabTataMm ocBoeHus IlpumepHoii paboueil mporpammebl, pacrpeneiléHHbIM Mo rojaM o0yueHwus,
CTPYKTYpPHUPOBAHO TakuM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOIIPOCAM
oOyyaromuecs: o0palagIuch HEOJAHOKPATHO, YTOOBI OBJA/JIEHUE MATEMaTHMYECKUMH TMOHATHSIMU U
HABbIKAMHU OCYIIECTBIISIJIOCH IOCJIENOBATEIbHO M IOCTYIMATENIbHO, C COOJIIOJICHHEM MPHUHIIMIIA
NIPEEMCTBEHHOCTH, a HOBbI€ 3HAHHMS BKIIOYAJINCh B OOILIYI0 CHCTEMY MaTeMaTHYECKHX
Mpe/ICTaBICHU O0ydYaromuxcs, pacumpsas U yrayOmss e€, obpaszys NMpOyHbIE MHOKECTBEHHBIE
CBSI3H.

MECTO YYEBHOT' O IIPEJIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®enepanbHbIM TOCYJapCTBEHHBIM 00pa30BATENbHBIM  CTaHIApPTOM
OCHOBHOTO 001Iero o0pa3oBaHMs MaTeMaTHKa SBISETCA OO0S3aTENbHBIM MPEAMETOM Ha JIaHHOM
YpOBHE 00pa30oBaHus.

B 5-9 kmaccax yueOHbI mpeaMer «MaTemaTtuka» TPAAULMOHHO H3y4yaeTcss B paMKax
CIeNyIOMUX y4eOHBIX KypcoB: B 5-6 kitaccax - Kypca «Marematukay, B 7-9 Kjaccax - KypcoB
«Anredpay (BKJIIOYAsi 3JIEMEHTHI CTATUCTUKHU M TEOPHU BeposiTHOCTEH) 1 «I'eomeTpusi». Hacrosmeit
MIPOrpaMMOi BBOJUTCSI CAMOCTOSATEIbHBIN yUeOHBIN Kypc « BeposSTHOCTh M CTaTHCTHKAY.

Hacrosimeit mporpaMMoil mpeaycMmaTpuBaeTcsl BbIJICICHHE B Y4eOHOM IIJIaHE HA H3y4YeHHE
MaTeMaTHKHU B 5-6 Ki1accax 5 y4eOHBIX 4acOB B HEJEINIO B TEUEHHE KaXI0ro roaa ody4eHus, B 7-9
KJIaccax 6 y4eOHBIX YacOB B HEJICIIO B TEUEHUE KaXKI0TO To/1a 00ydeHus1, Bcero 952 yuyeOHbIX yaca.

YUEBHBINA KYPC «<MATEMATHUKA»
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HEJA U3YUYEHUS YYEBHOTI'O KYPCA

[IpuopureTHpIMHU LIETIIMUA OOYUYEHHUST MaTeMaTUKE B 5-6 Kitaccax sBISIOTCS:

— MpoJoJKeHHE (OPMUPOBAHHUS OCHOBHBIX MAaTEMAaTHUYECKHX TIOHSATUH (YHUCIO0, BEIUYHHA,
reomerpuueckas  ¢urypa), oOeCrneYMBaOIMUX MNPEEMCTBEHHOCTh W TNEPCHEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroInuXCs;

— pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUECKUX CIOCOOHOCTEW 00ydaromuxcs, MO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHUM, UHTEpeca K U3yUEeHUIO MaTeMaTUKH;

— mojBeJeHUE OOy4alolUMXcs Ha JOCTYITHOM JJii HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTE€MAaTUKHU U OKPY’KAIOILIET0 MUPA;

— (dopmupoBaHue (QYHKIMOHAIBHOW MaTeMaTHUYeCKON TpPaMOTHOCTH: YMEHHUS pPAaclo3HaBaTh
MaTeMaTHYeCKHe OOBEKTHl B PEAIbHBIX KU3HEHHBIX CUTYAIUSAX, IPUMEHSAThH OCBOCHHBIC YMEHUS
JUIS pelieHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, MHTEPIPETUPOBATH MOIYYCHHbBIE PE3YyIbTaThl
Y OIICHUBATh UX HA COOTBETCTBHE MPAKTUUYECKON CUTYaLIUU.

OcCHOBHBIE JTUHUU COJEPKaHHS Kypca MaTeMaTHKH B 5-6 kiaccax - apudmMernueckas u
reoMeTpHuYecKas, KOTOpble Pa3BUBAIOTCS MapajuieIbHO, KaX/aas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJHAKO, HE HE3aBUCHMO OJIHA OT JPYrOd, a B TECHOM KOHTAKTE€ M B3aUMOJICHCTBUU.
Taxxke B Kypce MPOUCXOAUT 3HAKOMCTBO C AJIEMEHTAaMU alreOpbl U OMHUCATEIbHOW CTATUCTUKH.

N3ydyenne apupMeTHUecKOro Mareprualia HAYMHACTCS CO CHCTEMAaTH3allud W Pa3BUTHUS
3HAHUM O HATypaJbHBIX 4YHWCJAX, I[OJYYEHHbIX B HadaabHOW 1mkojie. Ilpu sTom
COBEPIICHCTBOBAHNE BHIYHCIUTEIILHON TEXHUKH U (POPMUPOBAHNE HOBBIX TEOPETHUECKUX 3HAHUHN
COYETAeTCs C Pa3BUTUEM BBIYUCIUTEIBHOU KYJIBTYpbI, B UaCTHOCTU C OOy4YEHHEM MPOCTEULIUM
npuéMaM TMPUKHUJIKK M OLEHKH PE3yJbTaTOB BbIYUCICHHUH. 3ydeHue HaTypaiabHBIX YHCEIN
MpOJ0JKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH JEITUMOCTH.

Jpyroifi KpymHbBIA OJOK B COAEpXaHWU apu(METHUECKOW JIHWHHUM - ATO aApobw. Hauamo
M3y4deHHs] OOBIKHOBEHHBIX M JECSITHYHBIX OpOOe OTHEeCeHO K 5 Kiaccy. DTO TEepBBIM dTam B
OCBOEHUH Ap0Oeii, KOria MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJI€SIMU, MTOHATHSIMH TeMbl. [Ipu
3TOM pacCMOTpPEHHE OOBIKHOBEHHBIX JApo0eil B MOJHOM 00BEME MpPEeIIIecTBYeT H3YUYCHHUIO
JECSTUYHBIX ApoOeH, U4To 1eaecoo0pa3Ho ¢ TOYKH 3PEHUS JIOTMKH M3JI0KEHUS YUCIOBOM JIMHUH,
KOrJa TpaBWia JEHCTBHI C JMECATUYHBIMU APOOSMH MOXXHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMaMH BBITIOJTHEHUS JEHCTBHUIM ¢ OOBIKHOBEHHBIMU JIPOOSMHU. 3HAKOMCTBO C JI€CATUYHBIMU
JOPOOSIMH PACHIUPUT BO3MOXKHOCTHU ISl TOHUMAHUS OOYYAIOIIMMUCS TPUKIATHOTO TPUMEHEHUS
HOBOW 3amuCH MpPH U3YYEHUHU JPYTHX MPEIMETOB M NpU MPAKTUYECKOM HCHoib30BaHuU. K 6
KJIACCY OTHECEH BTOPOH 3Tall B U3YYCHHUH IPOOECH, I/Ie MPOUCXOIUT COBEPIIICHCTBOBAHNE HABBIKOB
CpaBHEHUA M TpeoOpa3oBaHMsi JApoOed, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX AaJITOPUTMOB,
OTTAaUYMBAHUE TEXHUKH BBIYMCICHHM, B TOM 4YHCJIE 3HAYCHUI BBIPAXEHUMN, COJAEPKAIIUX H
OOBIKHOBEHHbIE, M JIeCATUYHbIE ApPOOH, YCTAHOBJIEHHWE CBS3€M MEXIYy HHUMH, PACCMOTpPEHUE
npuéMOB pelIeHUs 3ajad Ha Apobu. B Havane 6 kiacca MPOMCXOAUT 3HAKOMCTBO C TMOHSTHEM
MIPOLIEHTA.

OCOOEHHOCTHIO U3YYCHHS TTOJIOKUTEIBHBIX U OTPHUIIATETILHBIX YUCEIT SIBISICTCS TO, YTO OHU
TaK)kK€ MOTYT paccMaTpUBATHCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayajle U3Y4YEHUS TEMBI
«IlonoxxutenbHble U OTPULIATENIbHBIE YKCIIa» BbiAensercs noareMa «llenpie uucna», B paMkax
KOTOpPOIl 3HAKOMCTBO C OTPHUIATEIbHBIMU YHUCIAMH U JIEHCTBUSIMU C TOJOKUTEJIBbHBIMU U
OTPULIATENILHBIMU YUCJIAMHU MPOUCXOIUT HA OCHOBE COAEPKATEIBHOTO MOAX0JA. JTO MO3BOJIAET
Ha JOCTYITHOM YPOBHE MO3HAKOMUTH YYaIlIUXCSl MPAKTUUYECKH CO BCEMU OCHOBHBIMU MOHATUSMU
TEMbI, B TOM YHCJE€ W C MpaBUJIaMU 3HAKOB TPHU BBINOJTHCHUU apUPMETHUECKUX JEHCTBUM.
N3ydeHne palmoHaIbHBIX YUCEN Ha 3TOM HE 3aKOHUUTCS, a OyIeT MPOJOJIKEHO B Kypce anreOphbl
7 kjacca, 4TO CTAHET CJEAYIOIIUM MPOXOJOM BCEX MPUHIUIUAIBHBIX BOIMPOCOB, TEM CAMbIM
pasnenieHne TPYyAHOCTEH oOyerdaer BOCHpUATHE MaTepuaia, a paclpelesieHne BO BPEMEHU
CHOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu 0O0yueHun peleHnto TEKCTOBBIX 33/1ad B 5-6 KJlaccax UCIOIb3YIOTCS apu(METUUECKHE
npuéMbl pemieHus. TeKCTOBbIe 3a7aui, pellaeMbie MPU OTPAOOTKE BBHIYMCIUTEIBHBIX HABBHIKOB B
5-6 Kkiaccax, paccMaTpUBAIOTCS 3a7aud CJEIYIONINX BHUJIOB: 3aJauid Ha JBUKEHHE, Ha 4acTH, Ha
MOKYTIKHU, Ha pabOTy U MPOU3BOUTEILHOCTD, HA MPOLICHTHI, HA OTHOIIEHHS U Tponopiuu. Kpome
TOro, OOyyaroluecss 3HAKOMATCA C MNpuéMaMu pelleHus 3ajad nepedopoM BO3MOMKHBIX
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BAapUaHTOB, yuaTcs padoTaTh ¢ HH(pOpMaIue, MpeACTaBICHHON B (popMe TaOJIUIl WK JUATPaMM.

B paboueli  mporpamme  mpeaycMoTpeHO  (OpPMHUPOBAHHME  MPONEACBTHYECKUX
anredpanveckux IMpejacTaBieHuii. bykBa Kak CHUMBOJ HEKOTOPOrO 4YHCla B 3aBHUCHUMOCTH OT
MaT€MaTUYeCKOro KOHTEKCTAa BBOJUTCSA IIOCTENEHHO. byKBeHHas CHMBOJHMKA LIMPOKO
UCIIOJIb3YETCSl MPEeXAe BCEro I 3amucu OOUIMX YTBEPKACHUM U TpeUIokKeHuid, (GopMmyi, B
YaCTHOCTH JIJISl BBIYMCIICHUSI TEOMETPUUECKUX BEJIMUUH, B KAUECTBE «3aMECTUTEIS YUCTIA.

B xypce «Marematuku» 5-6 Ki1acCoB MpeACTaBlIeHa HATJIsIAHAs TEOMETPHs, HalpaBJICHHAs
Ha pa3BUTHE OOpPA3HOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHs, W300pa3HUTEIbHBIX
YMEHHUH. DTO BaXKHBIM ATall B U3yYEHUU T'€OMETPUM, KOTOPBIM OCYIIECTBISECTCS HAa HAIJISIAHO-
MPAKTUYECKOM YPOBHE, OMHPAETCS HA HArIAHO-00pa3HOE MBIIUICHHE O0ydJarommxcs. bonpas
pOJIb  OTBOJAUTCS MPAKTHUYECKOW JE€ATEIbHOCTH, OIBITY, 3KCIHEPUMEHTY, MOJECIUPOBAHHUIO.
OOyyaromuecss 3HAKOMSITCSI ¢ TEOMETPHUUECKUMH (PUTYpPaMH Ha TUIOCKOCTH M B MIPOCTPAHCTBE, C
UX MPOCTEHIIMMHU KOHQUTYpalMsIMH, ydaTcsi M300pa)kaTh MX HAa HEJIMHOBAHHOM W KiIeT4aToOH
OyMmare, pacCMaTpUBAIOT UX MPOCTEHIINE CBOMCTBA. B mporiecce n3ydeHus HarsITHON TeOMETPUN
3HAHUA, TOJy4YeHHbIe OOyYarolmMMHCS B HayalbHOW IIKOJE, CHCTEMaTU3UPYIOTCS U
PaCHIMPSIFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornmacHo yueOHOMY IMiaHy B 5-6 Kiaccax HU3y4aeTcs WHTETPUPOBAHHBIA MpPEeIMET
«MaremaTiKa», KOTOpBIH BKJIIOYAeT apu(MeTHYecKHi MaTepuajd U HAIVISIIHYI0 T€OMETPHIo, a
TaK)Xe TMPOTENEBTUYCCKUE CBEIECHUS M3 anreOpbl, JIEMEHTHI JIOTHKHM M Hadajia OMHCATeIbHOM
CTATUCTHUKH.

VY4eOHbII MIaH Ha M3y4YeHHE MaTeMaTHKH B 5-0 KiaccaX OTBOAMUT He MeHee 5 ydeOHBIX
YacoB B HEJCIIO B TEUCHHE KAXOT0 roja o0yueHus, Bcero He meHee 340 yueOHBIX 4acoB.

COJEPKAHUE YYEBHOTI' O KYPCA

S kiacce

HarypanbHble ync/ia 1 HyJIb

Harypanbnoe uncno. Psg Hatypanbnbeix uucen. Yucno 0. M300pakeHne HaTypadbHBIX YUCEI
TOYKaMU Ha KOOPJAMHATHOU (YMCIIOBOM) MPSIMOA.

[To3unmonnas cucrema cuucieHus. Pumckas HyMmepauuss Kak TpPUMEpP HEMO3UIIMOHHOU
CUCTEMBI cunciaeHus. [lecsTuuHas cuctemMa CHYMCIICHUS.

CpaBHeHHE HATypaJbHBIX YHCEN, CPaBHEHHE HATypaibHbIX uucen ¢ HylIéM. CrocoObl
cpaBHeHUsA. OKpyIieHHE HaTypalbHbIX YUCEIL.

CroxeHne HaTypaldbHBIX YHMCEN; CBOMCTBO HYJIS MPHU CIOXKEHWU. BbruutaHue kak JOeHCTBUE,
o0paTHOE CJIOXKEHUIO. YMHOXEHHE HaTypalbHBIX YHCEN; CBOMCTBA HyJNd M EIUHUIBI TpU
yMHOXeHUH. JlemeHue kak jeicTBue, oOpaTHOe YMHOXeHHI0. KOMMOHEHTHI JCHCTBUMN, CBS3b
Mexnay Humu. [IpoBepka pesynbrara apudmernyeckoro paewctBus. IlepemecturenbHoe H
COYETAaTEeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS W YMHOXKEHHsSI, paclpeiesuTeIbHOe CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB Ui OOO3HAUEHHUS HEU3BECTHOTO KOMIIOHEHTAa W 3alHCHU CBOMCTB
apu(pMETHYECKUX ACUCTBUIM.

Jlenutenn u KpaTHbIE YMCIIA, PA3JIOKEHUE HA MHOXWTenW. [IpocTele M cOCTaBHBIE 4YHCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocratkom.

CreneHsb ¢ HaTypaJlbHBIM ITOKA3aTENEM. 3aMMCh YUCIa B BUAE CYMMBI Pa3psiAHbIX CIaracMbIX.

UucinoBoe BbIpakeHHE. DBpluncieHue 3HAYEHHM  YUCIOBBIX  BBIPAXKECHWM; IOPAIOK
BBIIIOJIHEHUS JAeHCTBUI. Vcrionb30BaHNE MPU BBIYUCICHUSX EPEMECTUTEIILHOIO U COYETATEIBHOTO
CBOMCTB (3aKOHOB) CIIOKE€HHUS U YMHOXKEHHUSI, PACIIPEAEIUTEIILHOIO CBOMCTBA YMHOXKEHUS.

Apoou

[IpencraBnenue o IpobHM Kak crocoOe 3amucu 4acTH BeanuuHbl. OOBIKHOBEHHBIE APOOH.
[IpaBuiibHbIE U HempaBUibHBIE ApoOu. CMmerianHas ApoOb; MpeCTaBICHUE CMEIIaHHON TpoOH B
BUJIC HENPaBWIBHOW JpoOM M BBIACICHHE LEJIOH YacTH YHUCIa W3 HEMPAaBWIBHOM JpOOH.
N300pakenne npodeil ToukaMu Ha YHCIOBOM mpsiMoil. OcHOBHOE CBOMCTBO apodu. CokpaiieHue
npobeit. [IpuBenenue apodu Kk HOBOMY 3HaMeHaTe 0. CpaBHEHHE APOOECH.

CrnoxeHue W BblUMTaHHE ApoOeil. YMHOXKEHHE M JelieHue JpobOei; B3auMHO-OOpaTHBIC
npobu. HaxoxaeHre 4acTu 1enoro u 1eyioro 1o ero YacTH.
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Hecsatuunas 3amuch apoOeit. [lpencraBinenue AecATUYHOM IpoOHM B BUIE OOBIKHOBEHHOM.
N300paskeHne NECITUYHBIX poOeil TOoYKka MM Ha YHUCIOBOM mpsiMoi. CpaBHEHHE NECSITUYHBIX
TpoOei.

Apudmernueckre ISUCTBUS € AECATUUHBIMU APoOsMU. OKpYTIIeHHE JECITUYHBIX APOOEH.

Pemenune TekCcTOBBIX 32124

Pemienne TEKCTOBBIX 3ajad apuU(pMETHYECKHM CIOcOoOOM. PerieHne Ormueckux 3ajaad.
Pemenue 3amau mepeOopoM Bcex BO3MOMKHBIX BapuUaHTOB. Vcronb3oBaHME MpU PEIIEHUU 3a]ad
Ta0JIUIL U CXEM.

Pemenne 3amau, copeprkamux 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEJIWYMHBI: CKOPOCTbh, BpEMH,
paccTosiHUE; II€Ha, KOJMYECTBO, CTOMMOCTb. EJMHUIBI H3MEpeHHus: Macchl, 00b&Ma, IICHBI,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBA3b MEXKAY €AUHULAMU U3MEPEHUS KaXI0W BEINYNHBI.

Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienne qaHHBIX B BUAE TAOJHUI, CTOIOYATHIX JUATPAMM.

HaruasaHast reomerpust

Harnsigaele npeacraBinenus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, yroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXXHOCTb, Kpyr. Yroia. IIpsMoi, ocTpelil, Tymol U pa3BEPHYTHIN
YIJIBL.

JlnuHa  OTpe3ka, METpUYECKME eQUHULIbI JUIMHBL.  J[IMHA  JIOMaHOW, IMEpPUMETP
MHOI'OyTOJIbHUKA. I3MepeHne u NOCTpOeHUE YrioB C IOMOUIBIO TPAHCIIOPTHPA.

Harnsinaeie npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; MPSIMOYTOJIBHHK,
KBaJIpaT; TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3006pakenue ¢uryp, B ToM umcie Ha kiaetyaToil Oymare. Iloctpoenue xoHdurypauuit us
yacTell NpsIMOM, OKPYXKHOCTH Ha HEJIMHOBAHHOW M KieTdaTtod Oymare. Mcronbp3oBaHHE CBOWMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaJApaTa.

[Inomane mpsAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 IMPSIMOYTOJIBHHKOB, B
TOM yHcie puryp, n300pak€HHBIX Ha KJIeT4aToi Oymare. EquHMIIBI n3MepeHus TUIOIAIH.

Harnsiqaele  mpencraBieHus O IPOCTPAHCTBEHHBIX — urypax:  MpsSMOYTOJbHBIN
napasienenunes, Kyo, MHOrorpaHHUKHU. M300pakeHue MpoCcTeHIINX MHOIOIpaHHUKOB. Pa3BépTku
ky0a u mapamnenenunena. Co3mgaHue MoJeleii MHOTOTPAaHHHUKOB (M3 Oymaru, TPOBOJIOKH,
MJIACTUIIMHA U JIP.).

O0BEM TIPSIMOYTOJILHOTO TTapajuieenunena, kyoa. Equauiie uamepenus oobéma.

6 kiacc

HartypaabHble ynciia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMHM HATypaJbHBIMU YHUCIaMH. YHUCIOBBIE
BBIpQXKEHUS, TOPSAOK JEHCTBUM, HCMOJb30BaHHE CKOOOK. Mcmonp30BaHME NpPU BBIYHCICHUSIX
MIEPEMECTUTENBHOIO U COYETATENIbHOIO CBOMCTB CIOXKEHHMSI M YMHOXEHMSI, pacIpeIeIUTEIbHOTO
CBOMCTBA yMHOXEHMsI. OKpPYTIeHUE HATypaJbHbIX YUCEN.

Jlenutenu ¥ KpaTHbIe YUCIIa; HAaHOOJNBIINKA OOIIUI IeIuTeNb U HauMEeHbIee olI1ee KpaTHOE.
JenuMocTh cyMMBbI M ipou3BeieHus. [lenenne ¢ ocTaTkoMm.

JApoon

OObIKHOBEHHAss JIpoOb, OCHOBHOE CBOMCTBO JApoOW, cokpamieHue apooeir. CpaBHeHUE U
yrnopsiiounBaHue apoOeil. Pemienne 3amau Ha HaxXOXJAEHHE YaCTH OT LIEJOr0 M LEJOro Mo ero
gactu. [[poOHoe umcimo kak pe3ynbTar aeieHus. [IpencraBieHue ACCATHYHOW IpoOM B BHUIC
OOBIKHOBEHHOH JApOOH M BO3MOKHOCTh MPEJCTABICHUSI OOBIKHOBEHHOM IpOOH B BUJE JECATHYHOM.
JlecaTuunbple OpoOM M MeTpuueckas cucreMa Mep. ApudMeTrudyeckue AeWCTBUS U YHUCIIOBBIE
BBIPA)KEHUS C OOBIKHOBEHHBIMHU M JIECSITUYHBIMH JPOOSIMHU.

Otnomenue. [lenenne B 1OaHHOM OTHomeHWW. Macmrabd, nponopuus. I[IpuMenenue
IIPONOPLUI IIPU PELLICHUU 3a/1a4.

[lonsiTne mpoueHTta. BpuncineHue mponeHTa OT BEJIWYMHBI U BEIMYMHBI 110 €€ IPOLIECHTY.
BrlpaxkeHne NpOLEHTOB NECATHYHBIMU JpoOsiMu. PemieHwe 3agad Ha TPOLEHTHL. BripakeHue
OTHOILEHUS BEJINYMH B IIPOLICHTAX.

ITost0kuTEIBHBIC N OTPUIIATEIbHBIC YHCJIA

[TonoxurenpHble U oTpULaTeNbHbIe Yncaa. Llenpie uncma. Moaynp dncia, reomMmeTpudeckas
MHTEepOpeTanus MoAayns uucia. M3o0paxeHue yucen Ha KOOPIMHATHOM mpsmMoi. YucioBbie
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npomexxyTku. CpaBHeHue uucen. ApupMmeTHyeckue JeHCTBHS C  IOJIOKUTEIBHBIMUA U
OTPHULIATEbHBIMU YUCIIAMHU.

[IpsimoyronbHasi cUCTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopamHaTel TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

BykBeHHbIe BbIpa:KeHUsI

[Tpumenenne OyKB U 3alMCH MAaTEMaTHYECKHX BBIpAXKEHUH M mpemioxeHuid. CBoHCTBa
apupMeTHYECKUX JeUCTBUI. ByKBEeHHBIE BBIpOXCHHS M YHCIIOBBIE IOJCTAHOBKHU. ByKBEHHBIC
PaBEHCTBA, HAXOXKJICHUE HEU3BECTHOTO0 KOMIIOHEHTa. DOopMyIibl; (hOpMyYJIIbl IEPUMETPA U TUIOIIAIH
IpsMOYTOJIbHUKA, KBaJpaTa, 00bEMa Mapajienenunesa 1 Kyoa.

Pemenue TekcTOBBIX 32124

Pemienne TEKCTOBBIX 3ajad apu(pMETHUYECKMM crnocoOoM. PemieHne moruueckux 3ajaad.
Pemienue 3a1a4 nepebopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenne 3amad, comepKalMx 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIWYMHBI. CKOPOCTb, BPEM,
paccTosiHME; II€Ha, KOJHYECTBO, CTOMMOCTH;, IPOM3BOAUTENBHOCTh, BpeMs, 00BEM paboTHI.
EnvHuIBl M3MEpPEHHsA: MAcChl, CTOMMOCTH; DPACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSA3b MEKIY
€AMHULIAMU U3MEPEHUS KaXK101 BEJINYNHBI.

Pemenne 3a1a4, CBA3aHHBIX C OTHOLICHUEM, IPONOPLIUOHAIBHOCTBIO BEJIMYHH, NPOLICHTAMU;
peleHre OCHOBHBIX 33aJa4 Ha JpOOU U MPOLIEHTHI.

OneHka M NpUKUAKA, OKpyriaeHue pesynbrata. CocTaBieHHE OYKBEHHBIX BBIPAXEHHH IO
YCIIOBUIO 33JIa4H.

IIpencraBnenue JaHHBIX ¢ MOMOUIbIO Tabaui U auarpamM. Cronbyarsie JuarpaMMbl: YTEHHUE
U 1IocTpoeHue. YTeHne KpyroBbIX AUarpaMM.

Harasanasi reomeTpust

Harnsinaele npenctaBieHust o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY)KHOCTB, KPYT.

B3aumHOe pacnosiokeHHe JBYX IMpsMBIX Ha IUIOCKOCTH, MHapajlielbHbIE IpsMBIE,
NEPIECHIUKYISIPHBIE IpsiMble. M3MepeHue pacCTOSHMN: MEXKIy ABYMs TOYKAMH, OT TOYKH [0
IPSAMOM; JUIMHA MAapLIpyTa HA KBaJpPAaTHOMN CETKE.

W3Mmepenne M TOCTPOEHUE YIJIOB C IOMOIIBIO TPAHCIOPTHPA. BHIBI TpPEyroabHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJbHBIN, TYMOYrOJbHBINH;  paBHOOEAPEHHBIH, PABHOCTOPOHHMU.
YeTbIpEXYTOIbHUK, IMPUMEPBI YETHIPEXYTOJbHUKOB. IIpAMOYrosbHUK, KBaapaT: HMCIOIb30BaHHE
CBOWCTB CTOPOH, YIJIOB, nuaroHaneil. M3o0paxeHne reoMeTpruueckux (GUryp Ha HEJIMHOBAHHOU
Oymare ¢ HCIOJIb30BaHUEM ILMPKYJs, JUHEHKH, YroibHHKa, TpaHcrnoptupa. [loctpoenus Ha
KJIeT4aToi Oymare.

Ilepumerp MHOroyrospHuka. [loHsTue ruiomaau GUrypsl; €IUHUIBI U3MEPEHMs IIOLIA]IH.
[TpubnmxéHHoe M3MepeHue mioumany Guryp, B TOM 4ucie Ha KBaapaTHOW ceTke. [Ipubnmkénnoe
MU3MEpPEHUE TMHBI OKPYKHOCTH, IIOIAIH KPyTa.

CuMMeTpus: LIeHTpaJIbHasA, OCEBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoenne cuMMeTpUYHBIX QUTYD.

Harnsinabeie npeacTraBieHus O MPOCTPAHCTBEHHBIX (HUTypax: mapajuiesnenunesn, Ky0, npusma,
nupamMua, KOHycC, IWIHHApP, map u chepa. M3o0pakenne npoctpancTBeHHBIX Guryp. [Ipumepsr
pa3BEPTOK MHOTOTPAHHUKOB, IUINHIpA U KoHyca. Co3naHue Mojeneil MpoCcTpaHCTBEHHbBIX (QUTYp
(13 Oymaru, MpOBOJIOKH, TUTACTHIIMHA U JIP. ).

[Tonsatue o6bEMa; eAMHUIBI U3MEpeHus: 00bEMa. OOBEM MPSIMOYTOIBHOTO HapajieNenuesa,
KyOa.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJbTATHBI

JIudHOCTHBIE pE3yNbTaThl OCBOCHHSI MPOrpaMMbl ydeOHOro mnpeamera «MaTtemarukay
XapaKTepU3yIOTCs:

IlarpunoTnyeckoe BOCMHMTAHUE: MPOSBICHUEM HHTEpeca K NPOLUUIOMY U HACTOSILEMY
POCCHIICKON MaTeMaTHKH, IEHHOCTHBIM OTHOILIEHUEM K TOCTHXKEHHUSIM POCCUMCKUX MAaTEeMAaTUKOB U
POCCHUICKOM MaTeMaTUYECKOW IIKOJIbI, K MCHOJIb30BAHUIO ATUX AOCTHKEHUU B JIPYTMX HAyKax M
MPUKJIATHBIX cepax.

I'paxnanckoe M JAyXOBHO-HPABCTBEHHOE BOCIHMTAHME: TOTOBHOCTHIO K BBIIOJHEHUIO
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00s13aHHOCTEH Tpa)<IaHWHA U peajl3alliy ero Mpas, MPEACTaBICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3HYHBIX CTPYKTYp, SIBICHHH, NpPONEAYp TPa)kJAaHCKOrO o0IIecTBa
(BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTBHIO K OOCYXICHHIO STUYECKUX MPOOJEM, CBS3aHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHUU HAYKH, OCO3HAHMEM BAXKHOCTHU MOPAIbHO-3TUYECKUX
MIPUHIIUIIOB B JAESTEIbHOCTH YUYEHOTO.

TpynoBoe BocniuTaHWe: YCTAHOBKOW Ha aKTUBHOE y4acTUE B PELICHUU MPAKTHYECKUX 3a]1a4
MaTeMaTHYeCKON HAaNpaBiIeHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTeMaTH4eckoro oOpa3oBaHUs Ha
NPOTSDKEHUM BCEM JKUM3HU Ul YCHEUIHOM NpOoQecCHOHATbHON JESITENbHOCTH U pa3BUTHEM
HEOOXOUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHIYAIbHON TPAaEKTOPHUH
00pa3oBaHMs U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOILIIECTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYeCKoe BOCIHMTAHME: CIOCOOHOCTHIO K SMOIMOHAJIBHOMY U 3CTETHUYECKOMY
BOCIIPUATHIO MATEeMAaTHYECKUX OOBEKTOB, 3a/Jay, pPEIICHUH, pacCyX JACHHUW; YMEHHUIO BUICTbH
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOIO NMO3HAHHUS: OPUEHTALMEN B AESATEILHOCTH HA COBPEMEHHYIO CUCTEMY
HAyYHBIX TNPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, MPHUPOAbI U
o01miecTBa, MTOHMMaHUEM MAaTeMaTHYECKOW HaYKH Kak c(epbl 4eIOBEUECKOM JEATEIBHOCTH, ITAIIOB
e€ pa3BUTHS U 3HAYUMOCTU JI PAa3BUTHUS IUBWIM3AIMM, OBJAJCHHEM S3bIKOM MaTeMaTUKU U
MAaTeMaTUYeCKOW KyJIbTYpOHM Kak CpEICTBOM IIO3HAHHA MHUpPA; OBJIAJCHUEM IPOCTEHIIMMU
HaBbIKaMU HCCIIEZI0BATEIbCKOM 1eATEIbHOCTH.

dusnueckoe BocCHUTaHHE, (POPMUPOBAHUE KYJbTYPbl 3A0POBbS U 3MOIHOHAJIBHOIO
0J1aronoJIy4usi: TOTOBHOCTBIO PUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B MHTEpECax CBOETO 3/10POBbS,
BEJICHUS 3/10pOBOr0 00pasa XKU3HHU (340pOBOE MHUTaHHE, COANAHCHUPOBAHHBIA PEXHUM 3aHATUH U
OTIbIXa, peryispHas ¢u3ndeckas aKTUBHOCTH);, C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MIPU3HAHUEM CBOETO IPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPYroro 4yeioBeKa.

JKOJIOrHYeCKOe BOCIIUTAHME: OPUEHTALMEN HA MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU IJIs
pelIeHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY>KaIOIIEH cpeibl, TUIAHUPOBAHUS MTOCTYIKOB U OLICHKH
X BO3MOXKHBIX IOCJEJICTBUN [UIsl OKpYy)Karolled cpeibl; OCO3HAHMEM TIJI00albHOrO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX peIIeHus.

JIMYHOCTHBIE  pe3yJabTaTbl, o0eclneYyuBaONIUE AJANTANMI0 oO0yyawumerocss K
U3MEHAIINMCS YCI0BHSAM COHAJBHOM M NPUPOAHON CpPeabl:

— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYI0 NeSTENbHOCTb, B TOM YHUCIE YMEHHUE YUYHUTHCS Yy JIPYTHX
moael, mpuoOpeTaTh B COBMECTHOW JEATEIHbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUU W3
OTIbITA JIPYTHX;

— Heo0XoIuMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM 4ucie (DOpMyIHpPOBaTH HUACH,
MOHSITHSI, TUIIOTE3bI 00 OOBEKTaX W SIBICHHSIX, B TOM YHCIE paHee HE HM3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO Kak
BbI30B, TpEOYIOIIUA KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMble peIIeHUuss U JIeUCTBUS,
(dbopMynHpOBaTh U OIIEHUBATh PUCKU U MOCJIEACTBUSA, GOPMUPOBATDH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOSHHsI IpOrpaMMbl ydeOHOro mpeamera «MaTeMmaTHka
XapaKTepU3yIoTCs OBJIaJICHUEM YHUBEPCATBbHBIMU M03HABATEIbHBIMU JIEUCTBUSIMU,
VHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCUCTBUSIMH ¥ YHHUBEPCAIBHBIMU  PETYJISTUBHBIMH
JNIEUCTBUSIMU.

1) VYHuBepcaibHble MO3HABaTENbHbIE JEHCTBHA obOecneunBaloT (HOpMUpPOBaHHE Oa30BBIX
KOTHUTHUBHBIX IPOLIECCOB OOyyarommxcs (OCBOGHHE METOJOB IO3HAHHUS OKPYKAIOLIEro MHpa;
MPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIbCKUX ONepalliii, yMEHUH paboTaTh ¢ HHPOpMAIUEH ).

Ba3oBrble JJornueckue aeicTBusA:
® BBISBJIATH M XapaKTEpHU30BATh CYIIECTBEHHbIE MPU3HAKUM MaTEeMaTHUYECKUX OOBEKTOB, MOHITUH,
OTHOIICHUH MEXIy MOHATHAMH; (DOPMYIUpPOBATH OMpPENEICHUs] MOHATHH;, YCTaHABIMBAThH
CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKALUU, OCHOBAHUS UIA OOOOILEHHUS M CpaBHEHUS, KPUTEPHUU
MIPOBOAMMOI0 aHAJIN3A;

e BOCIpPUHUMATh, (QOPMYIUPOBATH U NPeoOpPA3OBHIBATh CYXKACHHUSA: YTBEpIUTENbHbIE U
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OTpHIIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;
® BBISIBJIATH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOpEUHs B (haKkTax, TaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSAX; TpeiaraTh KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;
e JjenaThb BBIBOABI C MCIOJIB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOYEHU, YMO3AKITIOUEHUH 110 aHAJIOTHH;
e pa3dupaTh JOKa3aTENbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (MpSMBIE M OT TMPOTHUBHOIO),
MPOBOANTH CaAMOCTOSITEIbHO HECIOXKHBIE OKA3aTeIhCTBA MAaTEMATHYECKUX (DAKTOB, BBICTPAMBATH
apryMeHTaluio, MPUBOAUTH NPUMEPhl U  KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
paccyKaeHus;
e BBHIOMpaTh CIOcOO pemieHus yueOHOH 3amauu (CpaBHHBATh HECKOJBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HarboJIee MOIXOAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciieqoBaTe/IbCKHe ACHCTBUSA:
® JCTOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT TIO3HAHUS, (OPMYITHUPOBATH
BONPOCHI, (PUKCUPYIOLIUE TPOTUBOpEUHE, MPOOIEMY, CAMOCTOATEIHLHO YCTaHABIMBATH UCKOMOE U
JIaHHOE, POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;
® IPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN AKCIEPUMEHT, HeOOIbIIOe
UCCJIEIOBAaHUE [0 YCTaHOBJIEHHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;
® CaMOCTOSITEIbHO (OPMYIHUPOBATH OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEIEHHOTO
HaAOJIO/IEHNUs, UCCIIEIOBAaHUS, OIIEHMBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIIeHMIT;
® IIPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUIaTh IMPEINOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanueii:
® BBISIBIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMH, TAaHHBIX, HEOOXOMUMBIX IS
pelIeHuUs 3a/1a4H;
e BBLIOMPATh, AHATTUZUPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO PA3TMYHBIX
BUJIOB U (DOPM NpeCTaBICHUS;
e BpIOUpaTh (GopMy TNpeAcTaBieHUs HHPOPMALMK M WUIIOCTPUPOBATh pEIIaeMble 3a/1adul
CXeMaMHu, IuarpaMMaMu, HHOU rpaukoii U MX KOMOMHAIMSIMH,
® OIICHWBATh HAA&KHOCTH HWHPOPMAIUM TIO KPUTEPHSIM, TPEUIOKCHHBIM YUUTEJIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.
e VHuBepcaibHble KOMMYHHUKAaTUBHBIE IEHCTBUS 00€CeYnBalOT C(hOPMUPOBAHHOCTH COLIMATBHBIX
HaBBIKOB 00YYarOIUXCA.

Oo0umenne:
e BOCIPUHUMATh U (HOPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U LIETISIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3aa4l, KOMMEHTUPOBATh MOJIYYEHHBIN pe3ynbTar;
e B XxoA¢ OOCYXICHHs 3aJaBaTb BOMNPOCHI IO CYIIECTBY OOCYXXIAaeMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3aauM, BBICKA3bIBATh HJIEW, HAIEJICHHbIE Ha TMOWUCK DEILIEHUS; COMOCTaBJSTh CBOU
CYXKICHHSI C CYKICHUSMHU JIPYTUX YYaCTHUKOB AHMANIOra, OOHAPYXUBATh pa3iudMe U CXOJICTBO
MO3UIUH; B KOPPEKTHOU (hopme HOpMyITHpOBaTh pA3HOTIIACHS, CBOU BO3PAKEHUS;
® TIPEJCTABIATH PE3yNbTAaThl PEHICHHS 3aJadd, OKCIEPHMEHTa, WCCICIOBAHMS, IPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YUETOM 3a]lad MPE3eHTALUN U OCOOCHHOCTEH
ayJIMTOPUH.

CoBMecTHasl 1eSITeJIbHOCTh:
® TIOHMMAaTh M WCIOJNB30BATh MPEUMYIIECTBA KOMAaHTHOW W WHAMBHUIYaIbHON pabOThI MpHU
pelieHnn y4eOHbIX MaTeMaTHYeCKHX 3a/ay; MPUHUMATh IleJib COBMECTHOW J1eATeIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0O COBMECTHOW PaOOTHI, pacmpeneNsaTh BHIbI pabOT, OTOBAPHUBATHCS,
00CyXaTh MPOIECC U PE3yJIbTaT padoThI; 0000IIaTh MHEHHS HECKOIBKUX JTFOJCH;
® y4YacTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBL M Jp.); BBIIOJIHSATH CBOIO 4acTh PabOThl M KOOPJIWHHPOBATH CBOW JICUCTBUS C JPYTHMH
YJieHaMUd KOMAaHJbl; OLIEHMBATh KAauecTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
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c(OpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.
e VHuBepcalbHblE pETyJIATHUBHBbIC JAEHCTBHS 00ecnednBalOT (OPMHUPOBAHUE  CMBICIOBBIX
YCTaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTHU.

Camoopranmszaums:
® CaMOCTOSITEIbHO COCTABIIAThH IUIAH, AJITOPUTM pELICHUs 3ajaud (WIM €ro 4acTh), BBIOMpATh
crnoco0 pemieHus ¢ y4€TOM HUMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM HH(pOpMAIIUH.

CaMOKOHTPOJIb:
e BIAAETh CHoco0aMH CaMOINPOBEPKH, CAMOKOHTPOJSI IpoLecca W pe3yibTaTa peIIeHUs
MaTeMaTHUYECKOM 3aJauH;
® IIPEABUACTb TPYAHOCTH, KOTOPHIE MOTIYT BO3HUKHYTb IIPM pELICHUU 3aJadyd, BHOCUTH
KOPPEKTHBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, HAlICHHBIX OUIMOOK, BBISBICHHbBIX
TPYIHOCTEH;
® OILICHUBATH COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IIOCTABICHHOW LEIU U YCIOBUSM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WINM HEJOCTH)KEHUS L€, HaXOIUTh OLIMOKY, aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbI

[IpenmeTHbIe pe3ynbTaThl OCBOGHUS paboueil MporpaMMbl 0 MaTEeMAaTUKE MPEICTaBICHBI 10
rogaM oOy4eHUs B CIEIyIOIUX pa3jesax MporpaMMbl B paMKax OTJENbHBIX KypcoB: B 5-6 Kiaccax
- Kypca «Marematukay, B 7-9 kmaccax - KypcoB «Anredpa», «I['eomerpus», «BeposTHOCTh U
CTaTHCTUKAY.

PasBuTHe TOrn4ecKux NMpeACcTaBICHUN U HABBIKOB JIOTUYECKOTO MBILIICHUS OCYLIECTBIISCTCS
Ha TPOTSKEHUM BCEX JIET OOy4eHUs B OCHOBHOM IIKOJE B paMKaxX BCEX HA3BAHHBIX KYypCOB.
IIpennosnaraercs, 4TO BBIITYCKHUK OCHOBHOM IIKOJIbI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPULIAHMS
BBICKA3bIBAaHUM, PACIIO3HABAaTh HCTUHHBIC U JIOXKHBIC BBICKA3bIBAHWSA, INPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, OBJIAJCET IMOHATUAMU: OIPEIACICHUE, aKCMOMa, TEOpEMa, JI0Ka3aTeIbCTBO - U
HAY4YMTCs UCTOJIb30BaTh UX MPH BBIIOJIHEHNHU YUEOHBIX U BHEYUEOHBIX 3a/1a4.
OcBoenne yue6HOro Kypca «MaremaTrka» B 5-6 Kj1accax OCHOBHOH IIKOJIBI TOJDKHO 00€CIIeYnBaTh
JOCTHKEHHE CIIEIYIOIMUX IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB:

S kiace

Yucaa 1 BBIYUCTCHUA

[lonumarh ¥ NPaBUIBHO YHOTPEOJATH TEPMHHBI, CBSI3aHHBIE C HATYPaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU.

CpaBHMBaTh W YINOPSAOYMBATH HATYPAJIbHBIE 4YKCIIA, CPABHUBATH B IMPOCTEUIIMX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHYHBIC IPOOH.

COOTHOCHUTH TOUKY Ha KOOPJAMHATHOU (YUCIOBON) MPSMOM C COOTBETCTBYIOIIUM €1 YUCIIOM H
n300pakaTh HaTypaJIbHbIC YMCIIa TOYKAMH Ha KOOPJUHATHON (YMCIIOBOMN) MPSIMOM.

Boinonusate apudmernyeckue IEHCTBUS C HATypajJbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU
JIpOOSIMH B IPOCTEUIIIHNX CITyJasiX.

BrINoaHATE IPOBEPKY, MPUKUIKY PE3YJIbTATA BBIYUCICHUMN.

OKpyriaTh HaTypalibHbIC YUCIA.

Pemenune TekcTOBBIX 32124

Pematp TekcToBBIC 3a7aud apuMETHYECKHM CIIOCOOOM M C MOMOIIBI0 OPTaHH30BAHHOTO
KOHEYHOro nepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pemate 3amaum, conep:kaiiue 3aBUCHMOCTH, CBS3BIBAIOLIUME BEIUYHMHBI: CKOPOCTh, BpEMs,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3allMCH, CXEMBI, TAOIUIIBI, 0003HAYCHHUS MIPH PEIIICHUN 33]a4.

[Tonp30BaTbCcsl OCHOBHBIMHM E€AMHHUIIAMU W3MEPEHHUS: LIEHBI, MAcCChl, pAaCCTOSHUS, BPEMEHHU,
CKOPOCTH; BBIpAXaTh OJIHU €IMHULIBI BEJIM YMHBI Yepe3 IpYyTHUe.

W3Bnekarb, aHaaM3upoBaTh, OLIEHHMBATH WH(OPMALIMIO, IMPEACTAaBICHHYIO B Tabiuie, Ha
cTONOUYaTON AMAarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHBIC JaHHBIE, UCTIOIb30BATh JTAHHBIC TPU
penieHnu 3aaay.

HaruasaHast reomerpust

[Tonp30BaTbcsl TEOMETPUYECKMMH TMOHATHSAMHU: TOYKA, MpsMas, OTPE30K, JIyd, YIoJl,
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MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBomuTh, TpuUMEpPsl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKMUX (PopMy HU3yUEHHBIX
T€OMETPUUYECKUX (HUTyp.

Hcnonk30BaTh  TEPMHHOJNOTHIO, CBSI3aHHYI0 C  yIrJlaMW: BEpIIMHA CTOpPOHA; C
MHOTOYTOJIbHUKAMHU: YyTOJI, BEpIIMHA, CTOPOHA, JHMAroHajidb, C OKPYXHOCTBIO: paguyc, JUAMETp,
LIEHTD.

N300paxaTh 3yueHHbIE TeOMEeTpUUecKre (GUTyphl HA HETMHOBAHHOM M KJeTyaToi Oymare ¢
MTOMOIIIBIO ITUPKYJIS U IMHEHKH.

HaxoauTs AJIMHBI OTPE3KOB HEMIOCPECTBEHHBIM U3MEPEHUEM C IMOMOIIBIO JINHEHKU, CTPOUTH
OTPE3KH 33/IaHHOU JITMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO pajyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaapaTa A X MOCTPOEHUS,
BBIYHCIICHHSI TUTOMIAIN U TIEPUMETpa.

BoruncnsaTe nepumeTp M IUIOLIAAb KBaJpara, MPSMOYTOJbHUKA, (UTyp, COCTABIEHHBIX W3
NPSMOYTOJIBHUKOB, B TOM YHcle PUTYyp, N300paXEHHBIX HA KJIeT4aToi Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPUYECKUMHU €IMHULAMU HW3MEPEHHS JJIMHBI, IUIOIIA]IH;
BBIPXKaTh OJTHU €IMHUIIBI BEJIMUUHBI Uepe3 IpyTrHe.

Pacrnio3naBath napaienenurnes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEpIIUHA, peOpO IrpaHb,
M3MEpEHUs; HAXOAUTh U3MEPEHHsI Mapauieenurnea, Kyoa.

Boruncnate 00bEM KyOa, Mapaienenurena Mo 3aJaHHBIM H3MEPEHUSIM, MOJIb30BaThCA
eIMHUIIAMU U3MEpPEHUS 00bhEMA.

Pemarp HecnokHble 3aJayd Ha HM3MEPEHHE T'€OMETPUUYECKHUX BEIMYMH B MPAKTHUYECKHUX
CUTYaIUsX.

6 kiacc

Yuciia 1 BbIYMCTICHUS

3HaTh ¥ TMOHMMATh TEPMHHBI, CBSI3aHHBIC C PAa3NWYHBIMUA BHJIAMH YHUCENl W CIOCO0aAMH HX
3aMuCH, MIEPEXOIUThH (€CITH 3TO BO3MOXKHO) OT OJTHOM (DOPMBI 3aITUCH YHCIIA K IPYTOi.

CpaBHUBaTh W YIOPSAOYMBATH IIEJBIE YHCIIA, OOBIKHOBEHHBIE M JECSATHYHBIC ApoOH,
CpaBHUBATh YHUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonHsATe, coueTas YCTHbIE M THChbMEHHBIE MPHUEMBI, apudmernyeckue IeHCTBUS C
HAaTypalbHBIMU M IIEJBIMM ~ YHCIAMH, OOBIKHOBEHHBIMM U  JECATUYHBIMH  JAPOOSIMH,
MOJIOKUTETFHBIMU U OTPHUIIATEITLHBIMH YHCIIAMHU.

BbruncnsaTe 3HaYeHUs] YMCIIOBBIX BBIPAXKEHUMN, BBINOJIHATH MPUKUAKY U OLEHKY pe3yibTara
BBIYHCJICHHUI; BBITIONHATh MpeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHHUH HAa OCHOBE CBOWCTB
apupMETUIECKUX JEHCTBUM.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOIIMM €W YHCIOM U
n300paXkaTh YMCIIa TOUKAaMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIBLHOM CHCTEME KOOPAUHAT C KOOPAWHATAMU 3TON TOUKH.

OKpyTJITH LIeTIbIEe YKCIa U IeCATUYHbIE P00, HAXOIUTh TPUOIMKEHUS YHCET.

YucnoBble H OyKBeHHbIE BhIPAKEHHS

[lonumars W ynoTpeONATH TEPMHUHBI, CBA3aHHBIE C 3alMCHIO CTEMEHH YHCIA, HAaXOJIUTh
KBaJIpaT U Ky0 4ucia, BEIYUCIATH 3HAYCHUS YUCIIOBBIX BRIPAKCHUIA, COJIEPIKAIIIX CTETICHH.

[Tonb30BaTbesl MpU3HAKAMU JEIMMOCTH, PACKIaJblBaTh HATypajbHbIE YMCIa Ha MPOCThIE
MHOKUTEJIH.

[Tonb3oBaTbest MacITaboM, COCTABIIATH MPOMOPLIUN U OTHOILICHUSI.

Hcnonb3oBath OyKBBI 711 0003HAYCHUS YWCEN MPU 3AMUCU MATEMATUYECKUX BBIPAKCHUU,
COCTaBJIATh OyKBEHHBbIE BbIpaXEHHUS U (OPMYJIbI, HAXOAUTh 3HAYEHHUS OYKBEHHBIX BBIPAXKECHUH,
OCYIECTBIISISE HEOOXOIUMBIE TTOICTAHOBKH U TIPE0OPa30BaHMS.

Haxonnuths HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenue TekcTOBBIX 32124

Pemath MHOTOIIaroBeIe TEKCTOBBIE 33/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pematp 3amaun, cBSI3aHHBIC C OTHOIIEHUEM, MTPOMIOPIMOHATBHOCTHIO BEIHUWH, MPOIICHTAMU;
peliaTh TpU OCHOBHBIE 33/1a4U Ha IPOOU U MPOLIEHTHI.

Pematp 3amaum, coaepikamiue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTh, BpEMS,
paccrosiHue, IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBHOCTh, BpeMs, 00bEMa padoThl,
UCTIONIB3Ysl apu(pMeTHyecKre NeUCTBUSA, OLICHKY, MPUKHUIIKY; TIOJIB30BATHCS CIMHUIIAMU H3MEPECHHUS
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COOTBETCTBYIOIINX BEJIUYUH.

CocTtaBisaTh OYKBEHHBIC BRIPQKEHUS 110 YCIOBHUIO 331a4H.

N3Bnekaty uHpOpMANHIO, TPEICTABICHHYI0 B TaOJIWIlaX, Ha JIMHCWHOW, CTOJOYATOW WIIH
KpYroBOW Juarpammax, HHTEPIPETUPOBATh MPEACTABICHHbIEC JAHHBIC; UCIIOJIb30BATh JIAHHbBIE TIPU
pEIIeHNH 3a1a4.

[IpencraBasaTh HHPOPMAIHIO C TTOMOIIBIO TAOJIHIL, IMHEHHOW U CTOIOYATON TUarpamMm.

Harasanasi reomeTpust

[TpuBoauTH mpUMEpsl OOBEKTOB OKPYKAIOIIETO0 MHpA, HUMEIOMHUX (HOpMYy H3YUYEHHBIX
Tr€OMETPUYECKUX IJIOCKMX M IMPOCTPAHCTBEHHBIX (UTYp, MPHUMEPHl PaBHBIX U CHUMMETPUYHBIX
duryp.

N3o0paxkaTh ¢ TOMOIIBIO MUPKYJIS, JIMHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOM W KJIETYATOU
Oymare U3y4YeHHbIE IUIOCKUE reoMeTprudeckue GUrypbl 1 KOHPUTypauyu, CAMMETPUYHbBIE (PUTYPBI.

[Tonb30BaTbCs FEOMETPUYECKUMU MOHATUSMU: PABEHCTBO (PUTYpP, CUMMETPUSL; UCTIOIB30BaATh
TEPMHUHOJIOTHUIO, CBSI3aHHYI0 C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

HaxoauTh BenMYMHBI YTIJIOB HM3MEPEHHEM C TIOMONIbIO TPAHCIOPTHPA, CTPOUTH YTJIbI
3a/IaHHOW BEJIMYMHBI, MOJIb30BATHCA MPU PEIIEHUH 3a7ad rpaJyCHON MEpoil yIiioB; pacrno3HaBaTh
Ha YepTekKax OCTPbIN, MPSIMOU, pa3BEPHYTHIA U TYIOW YIJIbI.

Beluucnste AJiMHY JIOMaHOHM, TMEPUMETP MHOTOYrOJIbHUKA, TOJIb30BaThCA E€AMHUILIAMU
M3MEpEeHUs JJTUHBI, BBIPAXKaTh OAHHU €IUHUIIBI U3MEPEHHUSI ITTMHBI Yepe3 ApyTHe.

Haxonutb, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXKY JABYMS TOYKAMH, OT
TOYKH 0 MPSIMOM, NIUHY ITyTHU HA KBAIPATHOU CETKE.

Brruncnsate miomanb Guryp, COCTaBIeHHBIX U3 MPSMOYTOJILHUKOB, UCTIONB30BATh Pa30HeHUE
Ha TMPSMOYTOJbHUKU, Ha paBHble (UTYpHI, JOCTPAaWBaHUE 10 MPSIMOYTOJbHHMKA; IOJIb30BATHCS
OCHOBHBIMM €IMHUIIAMU H3MEpPEHUs IUIOLIAAH; BbIpaXXaThb OJAHM €IWHHULBI U3MEPEHUS IUIOMIAIN
yepes Jpyrue.

Pacrio3naBaTte Ha MOIENSIX U W300pXKEHUSAX MUPAMHUIY, KOHYC, IWJIMHID, WCIOIB30BaTh
TEPMHUHOJIOTHIO: BEPILIKMHA, pedpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIHN MapauieIenune.

Boruncnsate 00b€M MPSAMOYTOJILHOTO Mapajulesienuneaa, Ky0a, MOJIb30BaThCs OCHOBHBIMU
eIMHUIIAMU U3MEpeHUs: 00bEMA; BBIPAXKaTh OJHU €IUHHIIBI U3MEpeHUs: 00bEMa uepe3 Ipyrue.

Pemarp HecnoxHble 3aJaud Ha HAXO0XKJIEHHE T'€OMETPUYECKUX BEIUYMH B IMPaKTUYECKHX
CUTYaIUsX.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

S kiacce
HaumeHnoBaHue
KoaunuecrBo
Ne pa3aesioB u TeM 4ACOB JyieKTpOoHHBbIE (LM POBBIE) pecypchl
MPOrpaMMblI
1 | HarypanbHbie 43 https://resh.edu.ru/subject/lesson/7719/main/316205/
yucna. JledcTBus ¢ https://resh.edu.ru/subject/lesson/7719/control/1/3162

HaTypaJbHBIMU 22/

YUCIIaMU https://resh.edu.ru/subject/lesson/19/
https://resh.edu.ru/subject/lesson/7723/main/272298/
https://resh.edu.ru/subject/lesson/7717/main/235289/
https://resh.edu.ru/subject/lesson/7709/main/325155/
https://resh.edu.ru/subject/lesson/7708/main/325186/
https://resh.edu.ru/subject/lesson/7716/main/233832/

2 | Harmsaonas 12 https://resh.edu.ru/subject/lesson/7741/main/312465/
reomerpus. JluHauun https://resh.edu.ru/subject/lesson/7740/main/234855/

Ha IIOCKOCTH https://resh.edu.ru/subject/lesson/588/
https://resh.edu.ru/subject/lesson/5679/main/211676/
https://resh.edu.ru/subject/lesson/5679/main/211676/
https://resh.edu.ru/subject/lesson/7735/main/234886/

3 | OOBIKHOBEHHBIE 48 https://resh.edu.ru/subject/lesson/705/
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Ipoou https://resh.edu.ru/subject/lesson/7776/main/233243/
https://resh.edu.ru/subject/lesson/7776/train/233247/
https://resh.edu.ru/subject/lesson/709/
https://resh.edu.ru/subject/lesson/717/
https://resh.edu.ru/subject/lesson/711/
https://resh.edu.ru/subject/lesson/7765/main/307964/

4 | Harnannas 10 https://resh.edu.ru/subject/lesson/7727/main/325313/

T€OMETPHS. https://resh.edu.ru/subject/lesson/4299/main/212318/

MHOTOyTroasHUKI https://resh.edu.ru/subject/lesson/554/
https://resh.edu.ru/subject/lesson/4270/start/162587/

5 | Jecsatuunbie npodu 38 https://resh.edu.ru/subject/lesson/7237/main/310009/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/6904/start/235454/
https://resh.edu.ru/subject/lesson/27/
https://resh.edu.ru/subject/lesson/6923/main/236777/

6 i{eiﬁ:f;;:. Tena u ? https://resh.edu.ru/ subiect/lesson/ 557/

(urypbi 5 https://resh.edu.ru/ sub!ect/lesson/494/ .
https://resh.edu.ru/subject/lesson/7753/main/234824/

MIPOCTPAHCTBE

7 | IloBTOpeHue " 10 https://resh.edu.ru/subject/lesson/7790/start/325244/

00001ICeHE https://resh.edu.ru/subject/lesson/7789/start/266057/

O01mee KOJHY€ECTBO 170

4acoB MO MporpamMme
6 kiacc

HauMeHoBaHue
KoaunuecTBO
Ne pa3aeJioB M TeM 4ACOB JuieKTpOHHbBIE (UG POBBIE) pecypchl
NMPOrpaMMbl

1 | HarypanbHble yncina 30 https://resh.edu.ru/subject/lesson/7723/train/272302/
https://resh.edu.ru/subject/lesson/7723/main/272298/
https://resh.edu.ru/subject/lesson/7725/start/233983/
https://resh.edu.ru/subject/lesson/7750/start/325275/
https://resh.edu.ru/subject/lesson/7236/start/303592/
https://resh.edu.ru/subject/lesson/7745/start/313657/
https://resh.edu.ru/subject/lesson/7709/start/325151/

2 | Harnmsanas reomerpusi. 7 https://resh.edu.ru/subject/lesson/7288/start/250072/

[IpsiMbIe HAa TJIOCKOCTH https://resh.edu.ru/subject/lesson/7299/main/296530

3 | Apobu 32 https://resh.edu.ru/subject/lesson/705/

https://resh.edu.ru/subject/lesson/7776/main/233243
https://resh.edu.ru/subject/lesson/6904/main/235466/
https://resh.edu.ru/subject/lesson/6845/start/269458/
https://resh.edu.ru/subject/lesson/6844/start/235843
https://resh.edu.ru/subject/lesson/6842/start/235812/
https://resh.edu.ru/subject/lesson/6846/start/237176/
https://resh.edu.ru/subject/lesson/6853/start/315274

4 | Harnsanas reomeTtpusi. 6 https://resh.edu.ru/subject/lesson/2010/main/

Cummerpus https://resh.edu.ru/subject/lesson/2010/main/
https://resh.edu.ru/subject/lesson/2010/train/#204032

5 | Bepaxxenus ¢ 6 https://resh.edu.ru/subject/lesson/1086/

OyKBaMu https://resh.edu.ru/subject/lesson/7708/main/325186/

6 | Harnsnuast reometpus. 14 https://resh.edu.ru/subject/lesson/7733/main/233522/

®urypsl Ha MIOCKOCTH https://resh.edu.ru/subject/lesson/7733/train/233526/
https://resh.edu.ru/subject/lesson/589/

https://resh.edu.ru/subject/lesson/7734/main/234917/

https://resh.edu.ru/subject/lesson/4270/train/162595/

https://resh.edu.ru/subject/lesson/7732/train/325591/
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7 | TlonoXurenbHbIE U 40 https://resh.edu.ru/subject/lesson/6872/main/237087/
OTpULIATENIBHBIE YKCTIA https://resh.edu.ru/subject/lesson/6862/main/237056/
https://resh.edu.ru/subject/lesson/6861/train/315310/
https://resh.edu.ru/subject/lesson/6861/main/315309/
https://resh.edu.ru/subject/lesson/6867/main/236312/
https://resh.edu.ru/subject/lesson/6867/train/236316/

8 | Ilpencrasnenue 6 https://resh.edu.ru/subject/lesson/692 1/main/308556/

AAHHBIX https://resh.edu.ru/subject/lesson/6921/train/308560/
https://resh.edu.ru/subject/lesson/1228/
https://resh.edu.ru/subject/lesson/6922/train/315623

9 | Harmsigaast reomeTpwusl. 9 https://resh.edu.ru/subject/lesson/494/
@urypsl B https://resh.edu.ru/subject/lesson/565/
IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/565/

10 | IToBTOpEHUE, 20 https://resh.edu.ru/subject/lesson/6923/train/236781/
0600111eHuE, https://resh.edu.ru/subject/lesson/6850/train/235789/
CHCTEMATH3ALIHUS https://resh.edu.ru/subject/lesson/6852/train/315251/

https://resh.edu.ru/subject/lesson/6867/control/2/

O011ee KOJINYECTBO YaCOB
1o mMporpamMme

170

YUYEBHBIN KYPC «AJITEGPA»

HEJA U3YUYEHUS YUEBHOTI'O KYPCA

Anre0Opa sBISIETCST OJHUM W3 OMOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHAa OOECHedHuBacT
U3y4YeHHE JIPYTUX TUCLUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIO, TaK M T'YMaHHUTapHOTO LUKIIOB, €€
OCBOEHHUE HEOOXOIMMO ISl MPOJOJDKEHUsT 00pa3oBaHMs M B MOBCEIHEBHOU ku3HH. Pa3ButHe y
o0OydJaromuxcsi HAyYHBIX TMPEACTABICHUN O TPOUCXOKICHUU U CYIIHOCTH aireOpanvecKux
aOCTpakIuii, coco0e OTpa)KEHUsI MaTeMaTUYECKOW HAyKOW SIBJICHUW WU TMPOIECCOB B MPUPOJAC U
o0IIecTBe, pPONM MaTEMaTHYEeCKOrO MOJCIMPOBAHMS B HAy4YHOM IIO3HAHUU M B MPAKTHKE
crocobcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] UM KAayeCTB MBILIUICHUS, HEOOXOIMMBIX
IUIsL aflanTalii B COBPEMEHHOM IM(ppoBoM olb1iecTBe. M3yyeHne anredpsl eCTeCTBEHHBIM 00pa3oM
o0OecrieunBaeT pa3BUTHE yMEHMs HaAOI0JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIICHUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHS H
BBIBOJIBI, (opMynupoBaTh yTBepkAeHHs. OcBoeHHe Kypca airedpbl oOecreyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYAlOMIMXCS: OHU HCIOJB3YIOT JEAYKTHBHBIE W HHIYKTUBHBIC
paccyxienusi, 00001IeHne U KOHKPETH3alnto, abcTparupoBanne u aHayoruto. O0ydenue anredpe
MPEIoJIaracT 3HAUYUTEIbHBIA O00BEM CAMOCTOSTENHHOW NEATETHHOCTH OOYYaIOUINXCS, MOITOMY
CaMOCTOSITENIbHOE ~ pEelIeHHe  3a/Jay  E€CTECTBEHHBIM  00pa3oM  SIBISIETCS — pealln3aluei
JeSTeIbHOCTHOT'O MIPUHIINIIA O0yYeHHSI.

B crtpykrype mporpammsl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEIbHO-METOANYECKHe JHHUU: «YUuclia W BBIMUCICHHSY; «AnreOpandeckue
BBIPAKEHUSY;

«YpaBHEeHUS! U HepaBeHCTBay; «DyHKuum». Kaxxaas u3 3TUX cOAepKATEITbHO-METOIUYECKUX
JUHUM pa3BUBaeTCsl Ha NPOTSHKEHUMHM TPEX JIeT U3Y4YeHHUS Kypca, €CTECTBEHHBIM 00pa3oM
MeperUIeTasiCh ¥ B3aUMOJICHCTBYS C IPYTUMU €T0 JIMHUSAMU. B X0/e n3ydeHus Kypca 00yJaromumMcst
MIPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M C
3TUM IIeJIeCO00Pa3HO BKIIOYHUTH B IMPOrpaMMy HEKOTOPHIE OCHOBBI JIOTUKH, MIPOHU3BIBAIOIINE BCE
OCHOBHBIE  pa3/iesibl MaTeMaTUYeCKOro O0pa3oBaHHS U CIOCOOCTBYIOIIHME  OBJIAJICHUIO
00ydJarolMMHUCSl OCHOB YHHBEPCAJIHbHOTO MAaTEMaTHYECKOro si3blka. Takum oO0pa3oM, MOKHO
YTBEPKIaTh, YTO COJIEPIKATEIBHON U CTPYKTYPHOU OCOOEHHOCTBIO Kypca

«AnreOpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne JTMHUMA «YHCiIa ¥ BBIYMCIEHUS CIIYKUT OCHOBOM ISl AAJIBHEUILIETO0 M3y4ECHUS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHHUS TIOJb30BaThCS QITOPUTMAMM, a TaKkKe TMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX ISl TOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBSI3aHO
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C palMOHAIBHBIMH M HppalMOHAIBHBIMU 4YHCIAMH, (OPMUPOBAHHUEM MPEJICTaBICHUNA O
JNEHUCTBUTENILHOM YHCJIE. 3aBEpPIICHUE OCBOCHHUS YHMCIIOBOM JIMHUU OTHECEHO K CTaplleMy 3BEHY
o01mero oopa3oBaHusl.

Copep:xaHue OBYX anreOpanmuecKux JTUHUHN - « ANreOpandecKue BBIPAKEHUS» U « Y paBHEHUS
U HEPABEHCTBa» CIOCOOCTBYEeT (OPMHUPOBAHMIO Y OOYYAIOIIMXCS MaTEMaTHYeCKOro armmapara,
HEOOXOMUMOTO I peUIeHHs] 3aJad MaTeMaTHKH, CMEXHBIX TPEIMETOB U MPaKTUKO-
OPHUEHTHPOBAHHBIX 3a7ad. B OCHOBHOW TIKOJIe YYEOHBIH Marepuan TPYNIUPYETCsS BOKPYT
paIMoHaNbHBIX BBIpOKEHUU. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKHU KaK s3bIKa JUIS
MOCTPOEHUS MAaTeMaTUYECKUX MOJEJEH, ONMMCAHMWs MPOLECCOB W SBICHUM peanbHOro mupa. B
3amaun 00ydeHus anreOpe BXOAST TakKe JajbHelInee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHUS,
HEoOX0UMOro, B YAacCTHOCTH, I OCBOEHHMS Kypca WHGOPMATHUKHU, U OBJAJCHHE HaBBIKAMH
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne cUMBOJIBHBIX ()OPM BHOCHUT CBOM crienupuiyecKuit
BKJIaJ] B pa3BUTHE BOOOpaKEeHHUs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanre (QpyHKIMOHAITBHO-TPAPUUECKON JTHHUH HAIICJICHO Ha TMOJYYeHUE IKOJIbHUKAMU
3HaHUN O (PYHKIMAX KaK BaKHEHIIEH MaTEMaTHYECKOW MOJENW JUIsl ONHMCAHHUS M WCCIICIOBaHUS
pa3HOOOpa3HBIX MPOILIECCOB W SBJICHWM B MpUpoe W oOmiecTBe. M3yueHue STOro marepuana
CHOCOOCTBYET pa3BUTHIO Yy OOYYalOUIMXCS YMEHHS HCIIOJIb30BAaTh DPA3JIMYHbIE BbIPA3UTEIbHBIC
CpeICTBa $I3bIKA MAaTEMAaTUKH - CJIOBECHBIC, CHMBOJHMYECKHE, Trpaduueckue, BHOCUT BKIAd B
(dbopMHpOBaHUE MTPEICTABICHUI O POJIM MATEMATUKHU B Pa3BUTHH LIMBUIN3ALUHU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo ydeOHOMY IUTaHy B 7-9 Kjaccax u3ydaeTcst y4eOHbIH Kypc «AureOpa», KOTOPBIN
BKJIIOYAeT  CIENYyIONIMe OCHOBHBIC pa3/ienbl  coiepkaHus: «Yucma W BBIYHCICHHAY,
«AnredpanuecKue BHIPAKEHUS», « Y paBHEHHSI U HEPABEHCTBAY, « DYHKIINN.
VYueOHbIl M1aH HA U3YUYEHHUE alreOphl B 7-9 Kilaccax OTBOJIUT HE MeHee 3 yUeOHBIX YacOB B HEJIEITIO
B TEUEHHE KaXX/I0T0 rojia 00y4eHus1, BCEro 3a TP rojaa o0ydeHus - He MmeHee 306 yueOHBIX 4acoB.

COIAEPKAHUE YYEBHOI'O KYPCA
7 kjacce

Yuciia 1 BBIYMCTICHUS

PanmonanbHbie yuciaa

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0]] OT OJHON (OPMBI 3aIUCH APOOEH K APYTOH.
[lonsiTEe palLMOHANBHOTIO YMCIA, 3aIUCh, CPABHEHHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue ACUCTBUS C PAIMOHATBHBIMU YUCIaMH. Pemienne 3a1a4 U3 pealbHOW MPaKTUKH
Ha YacTH, Ha JPOOH.

Crenenp ¢ HaTypaJbHBIM TIOKa3aTelIeM: OMNpeJeleHHne, MpeoO0pa3oBaHUE BBIPAKEHUH Ha
OCHOBE OIpeJeNieHus], 3aluch OONMbIMX 4ucel. [IpoIeHThl, 3amuch MPOIEHTOB B BUIE APOOU U
npobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layd Ha IMPOLIEHTHI, PEIICHHE 3a7ad U3 PeabHOU
MPaKTHUKHU.

[IpuMeHeHne NpU3HAKOB AEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPaIbHbIX YUCEL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHAas MPOTOPIIHOHATHHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepeMeHHBIE, YUCIOBOE 3HAYECHHME BBIPAXKECHHUS C INEpeMEHHOU. J[lomycTuMble 3HayeHUs
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXJy BeIMUYMHAMU B BuAe (Gopmyiibl. Beruncnenus
mo ¢opmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAXKCHHM, TOXKICCTBEHHO pPABHBIC BBIPAKCHHUS,
MpaBwiia MpeoOpa3oBaHus CyMM U IMPOU3BEACHUN, MpaBUJa PACKPBITUA CKOOOK M IMPHUBEACHUS
MOTOOHBIX CIIAraeMBbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

Opnnounensl U MHorowieHsl. CrteneHb MHoroujeHa. ClOXeHue, BBIYMTAHUE, YMHOXKECHHE
MHOTOWIeHOB. DOpMyJibl COKPAIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopMya pa3HOCTU KBaapaToB. Pa3noxkeHrne MHOrOWIEHOB HA MHOYKUTEH.

YpaBHeHust

YpaBHeHHE, KOPCHb YPaBHEHHS, IMpaBWIa IMPeoOpa3OBaHUsS YPaBHEHHS, PABHOCHUIHLHOCTH
YpaBHEHUH.

JIuHeliHOe ypaBHEHUE ¢ OJHOM NIEPEMEHHOM, YUCIO KOPHEHN JIMHEMHOIO YPaBHEHMS, PEILICHHUE

15



JIMHENHBIX YpaBHeHUH. COCTaBICEHHE YPAaBHEHUM 10 YCIOBHIO 3a7a4u. PelieHre TeKCTOBBIX 3a7a4 C
IIOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMsS TEpeMEHHBIMH M ero rpaduk. Cucrema ABYX JHHEHHBIX
ypaBHEHHI C JByMsl TEpeMeHHBIMHU. PerieHue cucteM ypaBHEHHMH CHOCOOOM TIOJCTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHMI.

Koopaunartel u rpaguxn. @yHkuun

Koopaunara Touku Ha npsiMoid. YucnoBble poMexxkyTKu. PaccTosinue Mexay AByMs TOUYKaMHU
KOOPJAMHATHOU IIPSIMOM.

[IpssmoyromnpHas cuctema koopauHaT, ocu Ox m Oy. AOcuucca W opauHATa TOYKH Ha
KOOpAWHATHON mockocTH. Ilpumepsl rpadukoB, 3amanHbix Qopmynamu. Urenue rpadukos
peanpHBIX 3aBUcHUMOCcTel. [lonstre dynkumu. I'padux Qynkmuu. CroiictBa Gynkuit. JlnunehHas
¢bynkuus, e€ rpaduk. ['papuk pynxmumn y = 1 x . ['paduueckoe pemeHre JTUHEWHBIX YpaBHEHUH
U CHUCTEM JIMHEWHBIX YpaBHEHHUM.

8 kiacce

Yucaa 1 BBIYUCTCHUA

Ksagparueiii kopeHb wu3 uyucna. [loHarme o0 wuppanwoHanibHOM uyucie. Jlecaruunbie
NpUOIKEHUs UppaloHaIbHBIX yucel. CBoiicTBa apu(METHYECKUX KBAJIPATHBIX KOPHEW M UX
MIPUMEHEHHE K TPeoOPa30BAHUIO YUCIOBBIX BbIPAXKEHHUHN U BbIYMCICHUSAM. [{eficTBUTENbHBIE YUCIA.

Crenens ¢ 1eabIM [TOKa3zaTeneM U e€ cBoiictea. CTaHgapTHas 3alluch YHUCIa.

AsredOpanyeckue BbIpasKeHUsI

KBanpaTHblil TpEXUiIeH; pa3ioKeHNE KBaIPaTHOTO TPEXUJIEHA HA MHOKUTEIH.

Anrebpamdeckas apoOb. OcHOBHOE CBOWMCTBO anreOpamdeckoi apoou. CroxeHue,
BBIUUTAHNE, YMHOXKEHHE, JeNCHHE airedpanueckux IpobOel. ParroHanbHble BBIpRXKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHUS © HEepaBEHCTBA

KBangpatnoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHMH, CBOJSIIMXCS K JMHEHHBIM M KBajgpaTHbIM. [Ipocteifmme apoOHO-
palMOHaIbHBIE YPAaBHEHUS.

I'pacdmyeckass wHTEepHpeTanus ypaBHEHUH C JBYMS TMEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpaBHEHUH C ABYyMs IepeMEHHBIMU. [IprMephl pelieHns: CUCTEM HETMHEMHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33724 alreOpandeckuM CriocoOoM.

UucinoBble HEpaBeHCTBA U UX CBOWcTBAa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHUITBHOCTH HepaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM MepeMeHHOW. CHCTEMBI TMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUHA

[Tonatue Qynkuuu. OOmacTb OmMpeAeNeHUs W MHOXKECTBO 3HaYeHMH (yHKIMU. CrocoObl
3amanus QyHKINN.

I'padux ¢pynkuuu. Yrenue cBoicTB GpyHkmu mo e€ rpaduxy. [Ipumeps rpagukos GpyHKIUA,
OTPAXKAIOIINX PEAbHBIE IPOLIECCHI.

@OyHKIMHM, ONHMCHIBAIOIIKME MPAMYI0 UM OOpaTHYIO NPONOPLUUOHATBHBIE 3aBUCHUMOCTH, HX
rpapuku. Oyrkimu y = x2, y = x3, vy = /x, ¥ = | x |. [paduueckoe pemenne ypaBHEHUI U CHCTEM

YPaBHECHHUHU.

9 kanacc

Yuciia v BHIYUCTEHUS

JleicTBUTEIbHBIC YHCIIA

PanmonaneHbie 4mcna, UppPAlMOHATBHBIC YWCIA, KOHEUHBIE M OCCKOHEUHBIC NECATUYHBIC
npobu. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN;, JCHCTBUTEIBHBIE 4YHCIA KaK OECKOHEUYHBIC
JecsITHUHbIe ApoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JEHCTBUTEIBHBIX
YUCel U KOOPAUHATHOM MPSIMOM.

CpaBHeHHE NEHUCTBUTENBHBIX 4YHCEN, apu(METHYeCKHe JEHCTBUS C JICHCTBUTEIHHBIMU
YUCTIAMH.

N3mepenusi, mpuOImKeHus, OIEHKA

Pa3mepnr 00bEKTOB OKPYIKAIOIIETO MUPA, JJIUTEIBHOCTh MIPOIIECCOB B OKPYKAIOIIEM MHUPE.
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[TpuOmmk€HHOE 3HAa4YEHHE BEJIWYUHBL, TOYHOCTH NpuUOMIKeHUs. OKpyrieHHe Yucel.
IIpuknaka v OLlEHKA pe3yJIbTaTOB BHIYMCIICHUMN.

YpaBHeHMsI 1 HepPaBEeHCTBA

YpaBHEHHUs C OAHOW NTEPEMEHHON

Jluneitnoe ypaBHeHue. Penienue ypaBHEeHUM, CBOIAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOISIIMXCS K KBaJpaTHBIM. bukBanpaTHoe
ypaBHeHue. [Ipumepnl pelieHusi ypaBHEHUM TpeThed M YETBEPTOM CTEMEHEW pa3joKEeHUEM Ha
MHOKUTEH.

Pemenue npoOHO-panioHaIBHBIX ypaBHEHHWH. PelieHne TeKCTOBBIX 3ajay alreOpandecKum
METOJIOM.

CucreMbl ypaBHeHH

VYpaBHeHHE C JABYMS NEpPEeMEHHBIMH M ero rpaduk. PemieHue cucreM ABYX JIHMHEHHBIX
YpaBHEHUH C JByMsl NEPEMEHHBIMH. PenieHue cucreMm ABYyX YpPaBHEHHMH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Jpyroe - BTOpoM creneHH. ['paduueckas MHTEpHIpEeTaLUsi CHCTEMbl YPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a7a4 areOpandeckuM CriocoOoM.

HepaBencrBa

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM MEepeMeHHOW. PemieHune cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHsle HepaBeHCTBa. ['paduueckas uHTEprnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUUH

Keagparnunas ¢ynkmus, e€ rpaduk u cpoiicTBa. I[lapaGoma, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn Gynxumii: y =kx, y=kx+b, y = ;.y = x3,y =+/x,y¥ = |x| u ux cpoiictpa.

YuciioBble MOCIEI0BATEIbHOCTH

Omnpenenenne U cCocoObl 3aJaHUS YUCIOBBIX MTOCTIEI0BATEIBHOCTEM

[ToHsiTHE YMCIOBOM MOCIENOBATEIBHOCTU. 3aJaHUE TOCJIEAOBATEILHOCTH PEKYPPEHTHOU
dbopmyIoit 1 popmyItoii n-ro useHa.

ApudmeTnueckas v reoOMeTpUYeCcKas Iporpeccuu

Apudmerndeckast ¥ reomeTpudeckas mporpeccun. GopMyIibl n-ro wieHa apuMeTUIECcKon u
F€OMETPUYECKON MPOrpeccrii, CyMMbI MEPBBIX N YICHOB.

N300parkeHne YJICHOB apH(PMETHUECKONl U T€OMETPHUECKOM NpPOrpeccHil TO4YKaMHu Ha
KOOPJAMHATHOM TIIOCKOCTH. JIMHEHWHBIN U SKCITOHEHIIMAIBHBIN POCT. C105KHBIE MPOLICHTHI.

MNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI
OcBoenune yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs JOKHO
o0ecreynBaTh JOCTIKEHHE CIIECIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

7 Kkiacc

Yucaa 1 BBIYUCTCHUA

BoinonHsATe, coueTas YCTHble M NHCbMEHHbIE MPHUEMBI, apudmernyeckue IeHCTBUS C
palMOHATBHBIMU YHUCIIAMHU.

HaxoauTh 3HauYeHHs YHUCIIOBBIX BBIPAKEHUN; NPUMEHATh pa3sHOOOpa3HbIe CIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYCHUH JAPOOHBIX BBIPAKEHUH, CcoJepXKaluX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

[lepexoauth OT OgHOW (OPMBI 3aIMUCH YHCET K JAPYroi (mpeoOpa3oBBIBATH JECATUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OCCKOHEYHYIO
JECSITUYHYIO IPO0B).

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHATIbHbBIE YHCIA.

OxpyrisTh 4ncna.

BbINoNHATE MPUKUAKY M OLEHKY pe3yJibTaTa BBIUYMCICHUN, OICHKY 3HAYEHUN YHCIIOBBIX
BBIPAKCHUM.

BbInonHATh AEMCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMU.

[IpuMeHATh NpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOKUTEIU HATYPaJbHbBIX YUCE.
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Pemars mNpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIC C OTHOUICHHEM BEIUYMH,
IIPONOPLIMOHAJIBHOCTBIO BEJINYUH, NPOLIEHTAMHU; UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 33]1a4 C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonb3oBate anreOpandyeckyto TEPMUHOJOTHIO M CUMBOJIMKY, NIPUMEHATh €€ B Ipolecce
OCBOCHHUS yueOHOTO MaTepuana.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHHUM NPH 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BrimonsaaTe npeoOpa3oBaHUs IETOr0 BHIPAKEHUS B MHOTOUYICH IPHBEICHHEM MOJO0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXKEHHE OAHOWIEHA HA MHOIOWIEH U MHOTOYJIEHA HA MHOTOWIEH, IPUMEHSTh
(bopMyIIbl KBaJpaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3iokeHUEe MHOTOUJICHOB HA MHOXKUTENN C TIOMOIIBIO BEIHECEHHS 32 CKOOKH
00I11er0 MHOKUTEIS, TPYIIIIUPOBKYU ClIaraeMbIX, IPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHsaTH TPe0Opa30BaHUsI MHOTOWICHOB Ul PEIICHUS Pa3lIUYHbIX 33734 U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEATbHON IPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TOKA3aTeSIMU ISl MPEoOpa3oBaHUS
BBIPAKECHHUIA.

YpaBHeHUS © HEpaBEHCTBA

Pemiate nuHelHbIE ypaBHEHUSI C OJHOM NEPEMEHHOM, MPUMEHSS NpaBuja Iepexoaa OT
HCXOJHOTO YPaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, sIBIISETCS 1M YUCIIO KOPHEM YPaBHEHUS.

[TpuMenaTH rpaduyeckre METOIbI TP PELLICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonObupaTh puUMeEphl Hap YUCEN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHS C JIBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JUHEWHOTO YypaBHEHHUS C JABYMS
NIEPEMEHHBIMMU; N10JIb3YSICh IPa)UKOM, IMPUBOAUTH IPUMEPHI PELICHUS YyPaBHEHNUS.

Pemarp cuctembl IBYyX JMHEMHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMHM, B TOM 4YHCIIE
rpaguIecKy.

CocTaBnaTh W peniath JMHEMHOE YpAaBHEHHME WIM CUCTEMY JIMHEWHBIX YpPaBHEHHUI 110
YCIIOBHIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IIOJyYEHHBIN
pe3yJbTar.

Koopaunarsl u rpadpuku. @yHKIHA

N300pakaTh Ha KOOPIUHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpMHATaM,
Jy4H, OTPE3KH, MHTEPBaJIbl; 3aIIMChIBATh YMCIOBbIE IPOMEXYTKH Ha allre0pandeckoM s3bIKe.

OTMeyaTh B KOOPJMHATHON MJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpJIUHATAM; CTPOUTD Irpaduku
nuHenHbIX QyHKuui. Ctpouts rpadpuk GyHkuumn v = |x|.

OnwuchIBaTh ¢ TOMOIIBIO (DYHKIMH H3BECTHBIE 3aBUCUMOCTH MEXIY BEIIMYMHAMHU: CKOPOCTb,
BpEMs, paCCTOSHUE; [I€Ha, KOJTMYECTBO, CTOUMOCTD; IPOU3BOIUTEILHOCTD, BpEMSI, 00bEM PabOTHI.

Haxonuts 3HaueHune (GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii crocod MpeACTaBICHUS W aHaIW3a HHPOPMAIMM, W3BJIEKATh W
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 kiacce

Yucaa 1 BBIYUCTCHUA

Hcnonbs30BaTh HayalbHbIE MPEICTABICHUS O MHOXECTBE JEUCTBUTENBHBIX YHCEN IS
CpPaBHCHHUS, OKPYTJCHHUS U BBIYHCICHUHN; H300pakaTh ICHCTBUTENBHBIC YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOM.

[TpumensITh OHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS;, HAXOAUThH KBAJIpaTHBIE KOPHU,
UCIOJIb3Ysl TpU HEOOXOAMMOCTH KaJlbKYJATOp; BBINOJHATH MPEoOpa3oBaHUs BbIPAKECHHI,
coJiepaKallMX KBaJpaTHbIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX M MaJbIX YHUCEN C IMOMOIIBIO JIECATUYHBIX ApolOed u
creneHeit yucna 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHsSITh TOHSTHE CTENEHU C MEeJbIM [OKa3aTeJeM, BBINOIHATh MPeoOpa3oBaHUS
BBIPAXEHH, COAEPIKALUX CTENEHH C LIEJIBIM ITOKa3aTeJIEM.

BBITIONHATE TOKIECTBEHHBIE TIPEOOPA30BaHUS PAIIHOHATBHBIX BBIPAKEHUN HA OCHOBE TIPABUII
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NeHCTBUI HaJl MHOTOYIEHAMHU U alreOpandecKiuMu Ipo0sMu.

PackmanpiBare kBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUN U peUIeHHs] pa3IMyYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX MIPEJAMETOB, U3 PEATLHON IPAKTUKH.

YpaBHeHMsI 1 HepPaBEeHCTBA

Pemate nuHelHbIe, KBaJApaTHbIE YPAaBHEHHS] M pallMOHAJIbHBIE YPAaBHEHUs, CBOJSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUNW M CUCTEM YPAaBHEHUM, B TOM YHCIE C
MPUMEHEHHEM Ipa@UuecKuX IMpeacTaBiIeHi (ycTaHaBIMBaTh, UMEET JIU YpaBHEHUE WM CHCTEMa
YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT clioBecHOH (HhOPMYJIUPOBKH 3a/1aUu K €€ anreOpandecKoid MOACIH ¢ TTOMOIIBIO
COCTABJICHHMS] YpPaBHEHHS WJIM CHUCTEMbl YpPaBHEHUU, HHTEPIPETUPOBATb B COOTBETCTBUM C
KOHTEKCTOM 3aJ]a4M IOJTYYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB MJII CPaBHEHUs, OLICHKHU; pelIaTh JIMHEUHbIE
HEpPaBEHCTBA C OJHOM MEpPeMEHHOM M HX CHCTEMbI, JaBaTh TpadUUYecKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELLIEHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[TornMaTh ¥ KCIMOJIb30BaTh (YHKIIMOHATIBHBIC TMOHSATUS U S3bIK (TEPMHHBI, CUMBOJINYECKUE
0003HaYeHHUS); OMPENENIATh 3HaUeHUE (PYHKIMM [0 3HAYCHUIO apryMEHTa; OIpeaessTh CBOWCTBA
¢byHKIMU 10 e€ rpaduKy.

Crpouth rpaduku 31eMEHTapHbIX (QYHKUUN BUIAY = ; y=x3y=x3y=vx, y=Ix|,

OMHCHIBATh CBOMCTBA YHCJIOBON (QYHKIHMH 1O €€ TpaduKy.

9 ki1ace

Yuciia 1 BbIYMCTICHUS

CpaBHUBATh U YIOPAI0YNBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YUCIIA.

Beimonuate apudmernueckue NeMCTBUS C palMOHAIBHBIMU YHCIAMHU, COYETas YCTHbBIE U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIYUCICHHSI C HPPALMOHAIBHBIMU YHCIIAMU.

HaxonuTe 3HaueHHWs CTENEHEW C LENbIMU IIOKA3aTEIsIMU U KOPHEH; BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyIJITh JEHMCTBUTEIBHBIC YNCIIA, BBIIOIHATh IPUKUAKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY
YUCJIOBBIX BBIPAKECHUN.

YpaBHeHMsI 1 HepPaBeHCTBA

Pemrate nuHEHHBIC U KBaApAaTHBIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IIPOCTEUIINE
IpOOHO-PALIMOHATIBHBIC YPABHEHUS.

Pemate cucreMsl IBYyX JIMHEMHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHHE HE SBJISCTCS JTUHEHHBIM.

Pemrate TekcTOBBIC 33aUu ANreOpanyecKM CIIOCOOOM € TMOMOIIIBIO COCTABICHUS YPaBHEHHS
WIM CUCTEMBI IBYX YPABHEHUH C IByMS IICPEMEHHBIMH.

[IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUNW M CUCTEM YPAaBHEHUM, B TOM YHCIE C
IPUMEHEHHEM IpauuecKuX IpeAcTaBlIeHul (YyCTaHaBIUBaTh, UMEET JIW YpaBHEHHUE WM CUCTEMA
YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate MHelHHBIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA; M300pa)xkaTb pelICHHUE
HEPaBEHCTB HA YUCJIOBOU NPSMOM, 3alMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemarp cucTembl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOLIME KBaJpaTHOE
HEPaBEHCTBO; M300pakaTh pPEIICHHE CUCTEMbl HEPAaBEHCTB Ha YHUCIOBOM MPSIMOM, 3alMChIBaTh
pEIICHNE C IOMOILIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1ad4.

DOyHKIUHA
PacrioznaBath (hyHKIIMU M3Yy4EeHHBIX BHIOB. [lOKa3bIBaTh CXEMATUYECKH DPACIIONIOKCHHE Ha
KOOPAMHATHOW TUIOCKOCTH rpadukoB ¢yHKmmd Buga: y = kx, y = kx + b,

k y
y=_y= ax? + bx + ¢,y = x3,y = vx, y = |x| B 3aBucumoctu or 3nauennii ko>pHUIHEHTOB;

OIUCHIBATH CBOMCTBA (DYHKITHIA.
Ctpouth M H300pakaTh CXEMAaTUYECKU TpapUKU KBaAPATUYHBIX (PYHKLHH, ONMCHIBATH
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CBOMCTBA KBaJPAaTUYHBIX (PYHKITUHN 10 UX rpaduKam.

Pacrio3naBate kBagpaTHUHYI0 (QYHKIHIO 1O (OpMyIie, TPUBOIUTE MPUMEPHI KBaIPATHYHBIX
GyHKIMA U3 peaslbHON KU3HH, (PU3UKH, TEOMETPHH.

Apudmernyeckasi U reoMeTpruuecKas Nporpeccun

Pacrio3naBaTh apupMeTHUECKyl0 M T€OMETPUYECKYIO0 MPOTPECcCHU IMPHU Pa3HBIX crocodax
3a/laHusl.

BbINONMHATE BBIYUCIIEHUS C HCMONb30BaHHEM (OpMysn n-ro wieHa apudMeThdeckor u
TFEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl MOCIET0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIC ¢ YHCIIOBBIMH TOCIEAOBATEIHHOCTSMHU, B TOM YHCIIE 3a/1a4ll U3
peanbHOM XU3HU (C UCTIOIB30BAaHUEM KaJIBKYJISATOPA, ITU(DPOBBIX TEXHOJIOTHA ).

TEMATHYECKOE IINTAHUPOBAHHE

7 KkJaacce
HaumenoBanmue
KoaunuecTBo
Ne pa3aeiioB U TeM 4ACOB JuyieKTpOHHbBIE (UG POBBIE) pecypchl
NMPOrpaMMblI
1 | Yucna u 25 https://resh.edu.ru/subject/lesson/723 1/start/249071/
BBIYMCIICHHS. https://resh.edu.ru/subject/lesson/7235/start/292196/
PanmonanbHbIe https://resh.edu.ru/subject/lesson/7235/train/292208/
qyupciia https://resh.edu.ru/subject/lesson/7232/start/304286/
https://resh.edu.ru/subject/lesson/7232/train/304291/
https://resh.edu.ru/subject/lesson/7237/main/310009/
https://resh.edu.ru/subject/lesson/7237/train/310017/
2 | Anrebpanveckue 27 https://resh.edu.ru/subject/lesson/7261/start/248918/
BBIPAKEHUS https://resh.edu.ru/subject/lesson/7261/main/248922/
https://resh.edu.ru/subject/lesson/7261/train/248896/
https://resh.edu.ru/subject/lesson/7258/main/310126/
https://resh.edu.ru/subject/lesson/7258/train/310100/
https://resh.edu.ru/subject/lesson/7260/start/310135/
https://resh.edu.ru/subject/lesson/7263/start/248690/
3 | YpaBueHus 20 https://resh.edu.ru/subject/lesson/7277/start/303401/
Y HEpaBEHCTBA https://resh.edu.ru/subject/lesson/7277/main/303405/
https://resh.edu.ru/subject/lesson/7278/start/248161/
https://resh.edu.ru/subject/lesson/7278/main/248165/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7273/start/304057/
https://resh.edu.ru/subject/lesson/7279/start/303436/
https://resh.edu.ru/subject/lesson/7276/start/247827/
4 | KoopauHatel u 24 https://resh.edu.ru/subject/lesson/2501/start/
rpaduku. https://resh.edu.ru/subject/lesson/2917/start/
OyHKIUU https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2908/main/
https://resh.edu.ru/subject/lesson/2908/train/#174320
5 | [loBTOpenue u 6 https://resh.edu.ru/subject/lesson/2908/control/2/#174
00001IeHE 332
https://resh.edu.ru/subject/lesson/1971/start/
https://resh.edu.ru/subject/lesson/1989/start/
Oomree KOJHY€eCTBO 102
YacoB Mo MporpaMme
8 kiacce
\ Ne | HaumeHoBaHHe | KoauuectBo | DJIeKTpOHHbIE (HM(POBbIE) pecypchl
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pa3iesioB U TeM JacoB
MPOrpaMMblI

1 | Yucnau 15 https://resh.edu.ru/subject/lesson/1551/start/
BBIYMCIICHHS. https://resh.edu.ru/subject/lesson/1551/main/
KBagparHbie KopHH https://resh.edu.ru/subject/lesson/2915/start/

https://resh.edu.ru/subject/lesson/2913/train/#203580
https://resh.edu.ru/subject/lesson/2579/start/
https://resh.edu.ru/subject/lesson/2579/main/
https://resh.edu.ru/subject/lesson/1974/control/1/#154
963

2 | Yucnau 7 https://resh.edu.ru/subject/lesson/2914/start/
BBIYMCIICHHS. https://resh.edu.ru/subject/lesson/2914/train/#174573
CTteneHsb C 1eIbIM https://resh.edu.ru/subject/lesson/1553/start/
MOKa3aTeyieM https://resh.edu.ru/subject/lesson/1554/start/

https://resh.edu.ru/subject/lesson/1972/train/#154931

3 | AnreOpandeckue 15 https://resh.edu.ru/subject/lesson/7267/start/248126/
BBIpA)KEHUSI. https://resh.edu.ru/subject/lesson/7245/start/311454/
Anrebpandeckas
apo0b

4 | YpaBHeHUS U 15 https://resh.edu.ru/subject/lesson/1976/start/
HEPaBEHCTBA. https://resh.edu.ru/subject/lesson/1976/main/
KBanparusie https://resh.edu.ru/subject/lesson/1552/start/
ypaBHEHHS https://resh.edu.ru/subject/lesson/1977/start/

https://resh.edu.ru/subject/lesson/1978/start/

5 | YpaBHeHus u 13 https://resh.edu.ru/subject/lesson/1983/start/
HEPaBEHCTBA. https://resh.edu.ru/subject/lesson/1987/start/
CucreMsbl https://resh.edu.ru/subject/lesson/1987/train/#203688
ypaBHEHUU https://resh.edu.ru/subject/lesson/1987/control/1/#203

69

6 | YpaBHeHUs H 12 https://resh.edu.ru/subject/lesson/2577/start/
HEPaBEHCTBA. https://resh.edu.ru/subject/lesson/2576/start/
HepaBeHnctpa

7 | ®yHKUMM. 5 https://resh.edu.ru/subject/lesson/6124/start/38970/
OCHOBHBIEC TTOHSITHUS https://resh.edu.ru/subject/lesson/1338/

8 | OyHKIUH. 9 https://resh.edu.ru/subject/lesson/1412/

YUucioBslie https://resh.edu.ru/subject/lesson/1555/main/
byHKIMK https://resh.edu.ru/subject/lesson/1555/train/#158252

9 | [loBTOpEHUE 1 6 https://resh.edu.ru/subject/lesson/1555/control/2/#158
00001IeHNE 263

https://resh.edu.ru/subject/lesson/1971/start/
Pe3epBHOE Bpemsi 5
Oobmree KOJHY€eCTBO 102
YacoB Mo NMporpaMme

9 kJacc

HaumenoBanmne
KoaunuecrBo
Ne pa3aesioB U TeM 4ACOB JuieKTpoHHBbIE (LM POBBIE) pecypchl
MPOrpaMMblI

1 | Yucnau 9 https://resh.edu.ru/subject/lesson/1551/start/
BBIUHCIICHMSL. https://resh.edu.ru/subject/lesson/1551/main/
JleficTBUTETLHBIE https://resh.edu.ru/subject/lesson/2915/start/
qpciia https://resh.edu.ru/subject/lesson/4730/start/149073

/
2 | YpaBHeHuUs u 14 https://resh.edu.ru/subject/lesson/2577/start/
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HEpaBEHCTBA. https://resh.edu.ru/subject/lesson/2576/start/

VYpaBHEHUS ¢ OJTHOU https://resh.edu.ru/subject/lesson/2741/train/#203777
nepeMeHHON https://resh.edu.ru/subject/lesson/2028/start/
https://resh.edu.ru/subject/lesson/1976/start/

3 | YpaBHeHus u 14 https://resh.edu.ru/subject/lesson/2741/start/
HEPaBEHCTBA. https://resh.edu.ru/subject/lesson/2739/main/
Cucremsr https://resh.edu.ru/subject/lesson/1999/start/
ypaBHEHUM https://resh.edu.ru/subject/lesson/1999/train/#155465

https://resh.edu.ru/subject/lesson/2741/start/

4 | YpaBHeHUS H 16 https://resh.edu.ru/subject/lesson/2574/start/
HEPaBEHCTBA. https://resh.edu.ru/subject/lesson/1996/start/
HepaBenctBa https://resh.edu.ru/subject/lesson/1992/start/

5 | ®yHkuun 16 https://resh.edu.ru/subject/lesson/1555/start/

https://resh.edu.ru/subject/lesson/1555/start/
https://resh.edu.ru/subject/lesson/2569/start/
https://resh.edu.ru/subject/lesson/2569/main/
https://resh.edu.ru/subject/lesson/1993/start/

6 | Yucnossle 15 https://resh.edu.ru/subject/lesson/2003/start/
IIOCJIEOBATEIIHLHOCT https://resh.edu.ru/subject/lesson/2003/main/
u https://resh.edu.ru/subject/lesson/2008/start/

https://resh.edu.ru/subject/lesson/2008/train/#158203
https://resh.edu.ru/subject/lesson/2121/start/

7 | lloBTOpeHue, 18 https://resh.edu.ru/subject/lesson/2121/main/
0000111cHNE, https://resh.edu.ru/subject/lesson/1998/control/2/#203
CHCTEeMaTH3aIus 839
3HAHUI https://resh.edu.ru/subject/lesson/1998/control/1/4#203

829
https://resh.edu.ru/subject/lesson/2739/control/2/#171
370

O011ee KOJINYECTBO
YacoB Mo NMporpaMme

102

YUYEBHBIA KYPC «TEOMETPHS»

HEJIA N3YYEHHS YYEBHOI'O KYPCA

«MareMatuky yXe 3aTeéM YYHUTh HaJ0, YTO OHa YM B MOPSIAOK MPUBOJUTY, - MUCAT BEIUKUN
pycckuii ydyenbli Muxaun BacuinbeBuu JlomoHocoB. I B 3TOM COCTOMT OJHA W3 JBYX LEJEH
0o0Oy4YeHHs] TEOMETPUU KaK COCTAaBHOW YacTH MaTEMaTHUKH B IIKOJIE. DTOM IIEIM COOTBETCTBYET
J0Ka3aTeNbHas JIMHUS TpernoiaBanus reomerpuu. Crnemys mpeacTaBIeHHOW pabouell mporpamme,
HayWHasg C CEIbMOI0 Kjacca Ha YpOKax TEOMETPUU OOYyYaIOIMHUCS YUYUTCA TPOBOJHTH
JIOKA3aTEJIbHbIE PACCYXKICHHS, CTPOUTH JIOTHYECKUE YMO3AKIIOUYEHUS, [OKA3bIBATh HWCTHUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKIACHUS «OT MPOTUBHOTOY,
OTNIMYaTh CBOWCTBA OT TMPHU3HAKOB, (opMynHpoBaTh OOpaTHBIE YTBEPXKICHHS. YUCHUK,
OBJIQJICBIINIA UCKYCCTBOM PacCyKJaTh, OyJAeT MPUMEHSITh €ro M B OKpY:Karoiiei xu3nu. Kak mucan
reomerp u nexparor Mrope ®enoposuu IllapeirvH, <«JIIOABMH, ITOHUMAIOIIMMM, 4YTO TAaKOE
JI0KA3aTeNIbCTBO, TPYIHO M AK€ HEBO3MOKHO MAaHHMIYJIHPOBaTh». M B 3TOM COCTOUT BaKHOE
BOCIIUTATEIbHOE 3HAYECHHE HW3YyUYEHUS TE€OMETPHUM, IMPUCYLIEe MMEHHO OTE€YECTBEHHOU
MaTeMaTU4YecKoil 1Kkoje. Bmecre ¢ TeM aBTOpbI MpOrpaMMbl MPEIOCTEPEraroT YUYUTENsS OT
U3JHIIHETo (hopMannu3Ma, OCOOCHHO B OTHOIIEHHH Hadal U OCHOBaHUI reomerpuu. OpaHITy3CKUN
marematuk JKan JIbegOHHE 1O 3TOMYy IMOBOJY BBbICKa3ajicsl Tak: «YTO KacaeTcs HeUKaTHOU
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poOJIEMBbI BBEJICHHS «aKCHOM», TO MHE Ka)KeTCsl, UYTO Ha MEPBBIX IOpax HY>KHO BOOOIE U30erath
IIPOU3HOCUTh CcaMO 3TO cioBo. C Jpyroil e CTOPOHBI, HE CIEAYeT YMyCKaTb HU OJHOU
BO3MOKHOCTH JaBaTh IPUMEPHI JOIMUYECKUX 3aKIIOUEHUH, KOTOpble Kyaa B OoJiblIel Mepe, 4eM
uesl aKCUOM, SBJSIOTCS MCTHMHHBIMH M €IUHCTBEHHBIMH JBUTATEISIMHM MAaTEMaTH4YECKOTO
MBILICHUSD.

BTopoil nenpl0 M3ydeHuss reOMETpUM SBIISIETCS MCIOJIb30BAHME €€ KaK MHCTPYMEHTa IIpU
pEIICHNN KaK MaTeMAaTU4YECKUX, TaK U MPAKTUYECKHUX 3a]a4, BCTPEUAIOUIUXCS B PEAIbHON KU3HHU.
OKOHYMBIIMK Kypc TEOMETPUH IIKOJBHUK JOIDKEH OBITh B  COCTOSHUM  ONPENEIHUTh
reOMETPUUECKYI0 (QUrypy, ONHUCaTh CIOBaMHU IAHHBIM 4epTéX WM PHUCYHOK, HAaWTH IUIOLIA/b
3eMEJIbHOTO YYaCTKa, pac CYUTATh HEOOXOIUMYIO JITUHY ONTOBOJIOKOHHOTO Kabesst Ui TpedyeMble
pasMmepsl rapaxa Ajs aBTOMOOMJISA. DTOMY COOTBETCTBYET BTOpAs, BBIUMCIUTENIbHAs JHMHUS B
W3Y4EHUHM Ie€OMETpUM B IIKose. JlaHHas NpakTU4ecKasl JIMHUS SBJSETCS HE MEHEe BaXKHOH, 4eM
nepsas. Emé [lnaton npennuceiBai, 4To0sl «rpaxaaHe IIpekpacHoro ropojia Hu B KOEM ciydae He
OCTaBJISJIM T€OMETPHIO, BE/Ib HEMAJIOBAXKHO JJa’ke M0O0YHOE e€ MPUMEHEHUE - B BOCHHOM JIeJIe J1a,
BIIPOYEM, U BO BCEX HayKax - JUIsl Jy4YIIEro MX YCBOEHMs: Mbl BEIb 3HAaeM, Kakas OecCKOHedHas
pa3HULA CYIIECTBYET MEXK/Y YEJIOBEKOM IPUYACTHBIM K T€OMETPUU U HENPUYACTHBIM». [[11s1 3TOTO
YUUTENI0 PEKOMEHIYeTCsl MOoAOMpaTh 3aJaud MPAKTHMUYECKOro XapakTepa A pacCMaTpUBAEMBbIX
TEM, YUUTb ACTEH CTPOUTh MAaTEMATUUYECKUE MOJAEIN PEAIbHBIX )KM3HEHHBIX CUTYyallUi, IPOBOAUTH
BBIYHCJICHUS M OLICHMBATh aJICKBATHOCTH MOIYYCHHOIO pe3yipTaTa. KpaliHe Ba)KHO IOJ4EPKUBATH
CBSA3M TEOMETPUU C JAPYTMMH MpeAMETaM{, MOTHBHPOBATh MCIIOIb30BaTh ONPEACICHUs
reOMETPUUECKUX (UIYyp M MOHATUH, JEMOHCTPUPOBATb NPUMEHEHHUE IOJyYEHHBIX YMEHHUH B
¢du3nKe U TeXHUKE. DTH CBA3HM HauboJjee sipKo BUIHBI B TeMax «BekTopel», « TpuroHomerpuueckue
cooTHoIIeHUs», «Meroa koopauHaT» U «Teopema I[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Cornacno yueOHOMY TUIaHy B 7-9 kitaccax u3ydaeTcs y4eOHbIH Kype «I eoMeTpus», KOTOPBIN
BKJIIOUAET CJEAYIOUIMe OCHOBHBIE pa3zienbl conepkanus: «['eomerpuueckue ¢GUrypsl U HX
cBOMcTBa», «l3MepeHHEe TeOMETpUYECKMX BEIUYMH», a TaKxke «/lekapToBbl KOOpAuMHATBHI Ha
IJI0CKOCTHY, «BekTopb», «/IBmxenus muockoctn» u «IIpeodpazoBanus moaoOus».
VY4eOHbIil TUIaH IpeaycMaTpuBaeT U3y4YeHHE TeOMEeTpHH Ha 0a30BOM YpOBHE, UCXOMAS M3 He
MeHee 68 y4eOHBIX 4acoB B Y4eOHOM T'0Jly, BCETO 3a TpH rojia o0ydeHus - He meree 204 gacos.

COJEPKAHUE YYEBHOT' O KYPCA

7 kjacce

Hauvanbubie nonstuga reomerpun. Touka, mpsimMasi, OTpPE30OK, Jyd. Yroa. Bunbl yrios.
Beprukansasle 1 cMexHBbIE yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamiensHocTs
Y NEPIEHANKYISIPHOCTD IPSIMBIX.

Cummerpuunsle ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOi cummerpun. [Ipumepsl cummerpun B
OKPY’KaroIlleM MHUPE.

OCHOBHBIE TIOCTPOEHUS C NOMOIIBIO LIUPKYJISA U JMHEWKH. TpeyroiabHuk. Beicora, mennana,
OucceKTpuca, MX CBOWCTBA.

PaBHOOEIpEHHBII 1 PABHOCTOPOHHUI TPEYToJdbHUKH. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBA W TpHW3HAKH PaBHOOCAPEHHOrO  TpeyrojabHWKa. [Ipu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ NMPU3HAKU MapAJJIEIbHBIX NPAMBIX. CymMMa yIJI0B TpEyrojbHUKA. BHEIIHUE yIIIbI
TPEYTrOJbHUKA.

[IpsmoyronbHbIi  TpeyroibHUK. CBOWCTBO MEAMAHBl MPSIMOYTOJIBHOIO TPEYTOJbHHKA,
IpoBEACHHOM K  runoreHyse. lIpusHaku paBeHCTBA  NIPSAMOYIOJBHBIX  TPEYTOJIBHHUKOB.
[IpssMOyTONBHBIN TPEYTOIBHUK C yTJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OoJIbIIeM yTie U OoJblIeii cTOpoHe TpeyroabHuKa. [lepnenaukynsap 1 HakIoOHHas.

I'eomeTpuueckoe MecTo ToueK. buccekTpuca yriia u cepeIuHHBIN NEPIEHANKYIIAP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KPYT, XOpAa U IUaMeTp, X CBOMCTBA. B3auMHOe pacrnosnokeHue oKpyKHOCTH
u npsimoi. KacarenbHas u cexymias K OkpyHocTu. OKpyKHOCTb, BIIMCaHHAas B yroji. Bnimcannas u
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OIHCaHHasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 kuacc

UYerslpéxyronsuuku. IlapamienorpamM, ero npu3Haku M CBOMCTBA. YacTHble ciydau
napajuiesiorpaMmMoB  (TIPSIMOYTOJIBHUK, POMO, KBaapaT), MX NPU3HAKM M CBOWCTBA. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa 1 nmpu3Haku. [IpsaMoyronbHas Tpanemnus.

Merton ynsoenuss menuanbl. lleHTpanbHasi cummerpusa. Teopema @anmeca u Teopema O
IIPONOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, KO3 uimeHT mnonobus. [Ipu3Haku MomgoOHsT TPEyrOJbLHUKOB.
ITpumenenne nogo0us pH PeLICHUH IPAKTUYECKUX 3a/1a4.

CpoiicTBa momaneit reomerpuueckux ¢uryp. @opmyssl Uis IUIOMAAA TPEYTOJIbHUKA,
napajuiesorpamma, pom0a u tpanerui. OTHOIIEHHE TI0Mma el ToJ00HBIX QUTyp.

Beruucnenue niomaneil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopems [Tudaropa npu penieHUN MPaAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrIia MpsSMOYTOJBHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GyHkunu yrios B 30°, 45° u 60°.

BrnucanHble ¥ UEHTpaJbHBIE YTIIbI, YIOJ MEXKIAY KacaTelIbHONM U XOpAOW. YTJbl MEXKIY
XOpJaMH M CEeKyLIMMH. BriMcaHHbIe M ONMCAHHBIC YETHIPEXYTOJIBHUKY. B3anMHOe pacnonoxeHue
IBYX oKpyxHOcTel. Kacanue okpysxHocTeil. O01ire kacaTenbHbIe K JIBYM OKPYKHOCTSIM.

9 kiaacce

Cunyc, kocunyc, Tanreac yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbl IPUBEICHUS.

Pemenune TpeyronbHukoB. Teopema KOCHMHYCOB M TeopemMa CUHYcOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpOU3BENEHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, mmmHa (MOAydb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMHU HAaJ
BeKTOpamH. PaznojkeHue BeKTOpa IO JIBYM HEKOJUIMHEAapHbIM BeKkTopaM. KoopamHaTel BekTopa.
CkansipHO€ POU3BEICHUE BEKTOPOB, IPUMEHEHUE JUIsl HAXO0XKACHUS JJIMH U YTJIOB.

JlexapTOBBbI KOOPAUHATHI Ha IUIOCKOCTH. Y PaBHEHHUs MPSIMOU U OKPYKHOCTH B KOOPJIMHATAX,
[epecevYeHre OKPYKHOCTEN U NMPAMBIX. MeTO KOOPJMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[mMHA OKpyx)HOCTH. ['pagycHas u paauaHHas mepa yria,
BBIYMCIIEHUE JUIMH IyT OKpykHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBIDKEHUSI IJIOCKOCTH ¥ BHYTPEHHHE CUMMETpHUU QUTyp (3JeMEeHTapHbIe IPECTABICHNUS).

[TapamtensHbiil nepenoc. I1oBopor.

MJIIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI
OcBoenne ydeOHOTO Kypca «['eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIero o0Opa3zoBaHUS
JOJDKHO 00eCTieunBaTh JOCTH)KEHUE CIIETYFOIIUX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 kjaacce

Pacmo3HaBaTh W3ydeHHBIE TeOMETpUUYECKHE (UTYpPBI, OMNPENeIsITh HX B3aUMHOE
pacrosio’)keHue, u300pakaTb reOMETpUUECKUe (QUTypHI; BHIMOIHATh YEPTEXKU O YCIOBUIO 3a7a4H.
I/ISMepHTB JIMHEWHBIE U YTJIOBBIC BCJIMYMUHBI. Pemath 3aga4d Ha BBIYMCJICHHUC OJIHWH OTPE3KOB U
BCIIMYNH yr.HOB.

Jllenate rpyOyr0 OIICHKY JHWHEWHBIX M YTJOBBIX BEJIUYHH MPEIMETOB B PEAbHOW >KH3HHU,
pa3MepoB MPHUPOIHBIX 00BEKTOB. PaznuuaTs pa3Mepsl ’TUX 0OBEKTOB 10 MOPAIKY BETHUNHBI.

CTpoUTh YEPTEKH K TEOMETPUUYECKUM 3a1a4aM.

HOHBSOB&TBCH HpI/I3HaKaMI/I paBeHCTBa TpGYI‘OJII:HI/IKOB, HCIIOJIB30BAaTh HpI/I3HaKI/I nu CBOfICTBa
PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPY PEIICHUH 3a/ad.
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[IpoBOANTH JTIOTMUECKHUE PACCYKIAECHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30oBaTbcsi MpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOHCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJIbHUKA, B  PEHICHUH
F€OMETPUYECKUX 3a/1a4.

OnpenensiTe MapamieNbHOCTh NPSAMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymasi. OnpenensTe NapajuieIbHOCTh MPSMBIX C MOMOIIBI0O PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK APYroil MPSIMOM.

Pematp 3a1aun Ha KieT4aTroi Oymare.

[IpoBoaUTH BBIYMCICHUS W HAXOAUTh YMCIOBbIE M OYKBEHHbIE 3HAUYEHHS YIJOB B
F€OMETPUUYECKUX 3aJadyax C MCIOJIb30BAHHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYT'OJIbHUKOB,
CBOMCTB yTJI0B, 00pa30BaHHBIX MPHU NEPECEUCHUU JBYX MapajlielbHBIX MPSAMBIX ceKyilel. Pemats
MPaKTUYECKHE 3a]]a4l Ha HaX0XKJICHUE YTJIOB.

Brnagerb moHsATHEM Tr€OMETPUUYECKOTO MECTa TOUYEK. YMETh ONpeAessiTh OUCCEKTPUCY yIiia U
CepEeIMHHBIN MEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

@opMyIMpOBATH ONPEACIECHUsS OKPYXXHOCTH M Kpyra, XOpJbl M JIHWaMeTpa OKPYKHOCTH,
MOJIb30BATHCS] UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOMCTBA IPU PELLICHUH 3a]1a4.

Biamers moHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMEThb HAaxXOIHUTh €&
ueHtp. [lonp3oBaThest pakTamu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA TEPECEKaloTCs B
OIHOM TOYKE, M O TOM, 4YTO CEpPEIMHHbIC MEPHEHIAUKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Bnagets moHsTMEM ~ KacaTelbHOM K  OKPY>KHOCTH, IIOJIb30BaThCS  TEOPEMOM O
MEePNEHIUKYIIPHOCTU KacaTeJIbHOU U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[lTonp30BaTbcst  MPOCTEHMIIMMU  TFEOMETPUYECKUMH  HEPAaBEHCTBAMM, IIOHMMATh  HX
MIPAKTUYECKUM CMBICIL.

[IpoBOAUTHE OCHOBHBIE T€OMETPUUECKHE TOCTPOEHUS € TOMOILBIO HUPKYJISI U IMHEHUKH.

8 kunacc

Pacrio3naBaTh OCHOBHBIE BHJbI YETBHIPEXYTOJBHUKOB, UX JJIEMEHTHI, IMOJIb30BAaThCS HX
CBOMCTBaMH IPU PEIICHUH T€OMETPUUECKUX 3a/a4.

[IpuMeHsTh CBOWMCTBA TOUKH MEPECEUCHUs MEeIaH TPEeyrojbHUKa (LIEHTpa Macc) B pEeLUICHUH
3ajad.

Bnagers moHsiTMeM cpeAHel TUHUM TPEYToJbHUKA W Tpalelud, MPUMEHSATh UX CBOMCTBA
IIpU pELIeHUH Treomerpudeckux 3anad. I[lomp3oBarbes Teopemon aneca U TEOpeMOM O
MIPOMOPLMOHANIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEIICHUs MPAKTUUYECKHX 3a/1au.

[TpuMeHsITh MPU3HAKH MTOI00HS TPEYTOILHUKOB B PEIICHUN T€OMETPUIECKUX 3a/1a4.

[Tonw3oBatbest Teopemoii [Tudaropa st pemeHnsi reOMEeTPUYECKUX U MPAKTHYECKUX 3aj1ad.
Ctpouth MaTEMaTUYECKYIO MOJIEIb B MIPAKTUYECKHUX 3a/1a4aX, CAMOCTOSITEIBHO JIeNIaTh YEPTEXK U
HAXOJUTh COOTBETCTBYIOILIUE JITTUHBI.

Brnaners noHATHSIMH CHHYCa, KOCHMHYCAa M TaHI€HCA OCTPOro yria MpsSMOYTrOJbHOTO
TpeyrojabHuKa. [10J630BaThCS ITUMU MOHATHSIMH [Tl PEIICHUS TPAKTHYECKUX 3a]1a4.

Boerancnsate (pa3nuyHbIMU CIOCO0aMU) TUIOIIAL TPEYTOJIbHUKA U IO MHOTOYTOIBHBIX
¢uryp (momp3ysich, rie HEOOXOAMMO, KaJIbKyJATOpoM). [IpuMeHSTh TONyYCHHBIC YMEHHUS B
MPaKTUYECKHUX 3a/1auax.

Brnagerb NOHATUSIMM BIOUCAHHOTO U LEHTPAJBHOTO yTIja, HCIOJIB30BaTh TEOPEMBI O
BIMCAHHBIX yTJaX, YIJIAX MEXIAY XOopJaMu (CEKYLIMMHU) U yTiie MEeXAY KacaTeJbHOU U XOp10i pu
pEILIeHNN TeOMETPUYECKUX 3a/1ay.

Braners moHsTHEM OMMCAHHOTO YETHIPEXYTOJILHUKA, MPUMEHSATH CBONCTBAa OMHCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 3a/1a4.

[IpuMeHATh MOJyYEHHbIE 3HAHUSI HA MPAKTUKE - CTPOUTH MaTeMaTH4YEeCKUe MOJAENU It
3a/1a4 peajqbHOU KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHUS C IPUMEHEHHEM MO00us U
TPUTOHOMETPHH (TIOJIB3YSACH, I7I€ HEOOXOIUMO, KAIBKYJISITOPOM).

9 kiaacce

3HaTh TpUroHOMeTpruYeckre (PyHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3TUYHbIE
AJIEMEHTHl MPSMOYIOJBHOTO TPEYTrOJbHUKA ((PELUIEHHE MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).

25



HaxoauTs (¢ mOMONIbIO KalIbKYJIATOPA) ATUHBI U YTJIbI 111 HETAOIMYHBIX 3HAYCHHH.

[Tonp3oBaTbes (popMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMH BETMUMHAMU.

Hcnonb30BaTh TEOPEeMbl CHHYCOB M KOCHMHYCOB JUIsl HAXOXIACHUS PA3IUYHBIX JIEMEHTOB
TPEYrojbHUKa («pEIIeHHe TPEYroJbHUKOBY), MPUMEHATh WX MPU PELICHUH TE€OMETPUUYECKUX
3aad.

Bnagers mousTus MU mpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOIAOOHBIX
¢uryp. Ilonp3oBaTbesi cBOMCTBAMU MOJO0US MPOU3BOJIBHBIX (PUTYp, YMETh BBIYHCIATH JJIUHBI U
HAXOJUTh YIJIbl Y MOAOOHBIX ¢Guryp. IIpumensaTs cBoiicTBa mogoOusi B MPAKTUYECKUX 3a/Jayax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPY’KAIOILIEM MUDE.

[Tonb30BaTbest TeOpeMaMyd O TPOU3BEIEHUU OTPE3KOB XOpJ, O IMPOU3BEACHUU OTPE3KOB
CEeKYILMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThbCcsl BEKTOpaMH, IMOHUMATh WX TEOMETPUYECKUH H (U3HYECKHUH CMBICIH,
IOPUMEHATh MX B PEIICHUH TEOMETPHUUYECKUX M (PHU3MUEcKuX 3aaad. [IpUMEHATh CKaJsipHOe
MIPOM3BEICHNE BEKTOPOB I HAX0XACHUS UIUH U YTJIOB.

[Tonb30BaTbcst METOOM KOOPJIMHAT HA IUIOCKOCTH, MPUMEHSITh €ro B pPELIeHUU
T€OMETPUUYECKUX M MPAKTUYECKUX 3a/1a4.

Bnagerp MOHATUSMU MPaBHJIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY)KHOCTH, JUTMHBI JTYTH
OKPY’KHOCTH W paJMaHHONM Mepbl yrja, YMETb BBIYUCIATH IUIOIIAAh Kpyra U €ro dacrei.
IIpuMeHATH MOJyYEHHBIE YMEHHS B IIPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETpPUU (GUTYp, NPUMEHSATHh ABIKEHHS IUIOCKOCTH B
MPOCTEUIIINX CITyqasx.

HpI/IMeHHTL MOJIYUCHHBIC 3HAHW HA NPAKTUKE - CTPOUTH MATCMATUYCCKUC MOJCIIN IJI 3a1a4
peaHbHOﬁ JKU3HU MW TMPOBOAUTL COOTBCTCTBYIOIIUC BBIYHUCIICHHUA C HNPUMCHCHHCM HO,Z[O6I/I$I u
TPUTOHOMETPUIECKUX QYHKIHH (TTOJIB3YSICh, T/Ie HEOOXOAMMO, KAIBKYJIITOPOM).

TEMATHYECKOE IINTAHUPOBAHHE

7 kyacc
HaumenoBanmue
KoaunuecrBo
Ne pa3aeiioB U TeM 4ACOB JuieKTpOHHbBIE (UG POBBIE) pecypchl
NMPOrpamMMblI

1| pocreitmme 14 https://resh.edu.ru/subject/lesson/7284/start/250330/
reoMeTpudecKue https://resh.edu.ru/subject/lesson/7283/start/250505/
GUrypsl 1 UX https://resh.edu.ru/subject/lesson/7282/start/250085/
CBOICTBA. https://resh.edu.ru/subject/lesson/7281/start/250470/
H3smepenne https://resh.edu.ru/subject/lesson/7286/start/280148/
reOMeTPUUECKUX https://resh.edu.ru/subject/lesson/7287/start/249699/
BEIWYUH https://resh.edu.ru/subject/lesson/7285/start/297905/
2 | TpeyroabHUKH 22 https://resh.edu.ru/subject/lesson/7292/start/305760/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7291/start/249770/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7289/start/296456/
https://resh.edu.ru/subject/lesson/7293/start/296469/
3 | [lapannenbHbie 14 https://resh.edu.ru/subject/lesson/7299/start/296526/
npsMble, CyMMa https://resh.edu.ru/subject/lesson/7298/start/249805/
YIJIOB https://resh.edu.ru/subject/lesson/7300/start/249559/
TPEyToJIbHUKA https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7307/start/271519/
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https://resh.edu.ru/subject/lesson/7304/start/297012/

4 I?;;r }.OKHOCTB " 14 https://resh.edu.ru/ subiect/lesson/7289/start/296456/

T — https://resh.edu.ru/sub!ect/lesson/7306/start/296950/
https://resh.edu.ru/subject/lesson/7305/start/250155/
MOCTPOCHHSI

5 | IloBTOpenue, 4 https://resh.edu.ru/subject/lesson/7313/start/249384/

0000111eHE 3HAHUI https://resh.edu.ru/subject/lesson/7293/start/296469/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7304/start/297012/

O01mee KOJHY€ECTBO 68

YacoB I10 porpaMmme

8 kiacce
HaumenoBanue
KoanuecTtBo
Ne pa3aeiioB U TeM 4ACOB JuieKTpOHHbBIE (UG POBBIE) pecypchl
NMPOrpamMMblI
1 | YeTbIp€XyronbHUKN 12 https://resh.edu.ru/subject/lesson/1497/start/
https://resh.edu.ru/subject/lesson/1499/start/
https://resh.edu.ru/subject/lesson/1496/start/
https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/1495/start/
https://resh.edu.ru/subject/lesson/201 1/start/

2 | Teopema ®aneca u 15 https://resh.edu.ru/subject/lesson/2502/start/
Teopema o https://resh.edu.ru/subject/lesson/2014/start/
MIPONOPIIMOHAIEHBI https://resh.edu.ru/subject/lesson/2503/start/

X OTpe3Kax, https://resh.edu.ru/subject/lesson/2015/start/
IMOJOOHBIC https://resh.edu.ru/subject/lesson/3035/start/
TPEYTONBHUKH https://resh.edu.ru/subject/lesson/3140/start/

https://resh.edu.ru/subject/lesson/2018/start/

3 | [Tmomans. 14 https://resh.edu.ru/subject/lesson/1484/start/
Haxoxnaenue https://resh.edu.ru/subject/lesson/1493/start/
() 11691 ()7 https://resh.edu.ru/subject/lesson/1492/start/
TPEYTOJILHUKOB U https://resh.edu.ru/subject/lesson/1491/start/
MHOT'OYTOJILHBIX https://resh.edu.ru/subject/lesson/2012/start/
¢uryp. [lnomanu https://resh.edu.ru/subject/lesson/2013/start/
oA00HBIX huryp

4 | Teopema IIudaropa 10 https://resh.edu.ru/subject/lesson/1490/start/

M Hayaja https://resh.edu.ru/subject/lesson/2019/start/
TPUTOHOMETPHUHU https://resh.edu.ru/subject/lesson/2016/start/
https://resh.edu.ru/subject/lesson/2017/start/

5 | Yruel B 13 https://resh.edu.ru/subject/lesson/3036/start/
OKPY>KHOCTH. https://resh.edu.ru/subject/lesson/2027/start/
Bnucannsie u https://resh.edu.ru/subject/lesson/2505/start/
OITMCAHHBIE https://resh.edu.ru/subject/lesson/2504/start/
YeTHIPEXYTOJIbHUKY. https://resh.edu.ru/subject/lesson/2026/start/
KacarenbHble K https://resh.edu.ru/subject/lesson/2025/start/
OKPYKHOCTH. https://resh.edu.ru/subject/lesson/2024/start/
Kacanue https://resh.edu.ru/subject/lesson/2023/start/
OKpYKHOCTEH https://resh.edu.ru/subject/lesson/2021/start/

https://resh.edu.ru/subject/lesson/2022/start/

6 | [ToBTOpenwue, 4 https://resh.edu.ru/subject/lesson/2022/start/

0000111eHNE 3HAHUNA

https://resh.edu.ru/subject/lesson/2018/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://resh.edu.ru/subject/lesson/2013/start/
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O01ee KOJINYECTBO 68
YacoB 110 MporpaMmme
9 kJiacce
HaumenoBanmue
KoaunuecrBo
Ne pa3aeiioB U TeM 4ACOB DyieKTpOHHbBIE (UG POBBIE) pecypchl
NMPOrpamMMblI
1 | Tpuronomerpus. 16 https://resh.edu.ru/subject/lesson/2509/start/
Teopembl https://resh.edu.ru/subject/lesson/2510/start/
KOCHUHYCOB U https://resh.edu.ru/subject/lesson/2032/start/
cuHyCOB. Pemenue https://resh.edu.ru/subject/lesson/2034/start/
TPEYTOJHLHUKOB https://resh.edu.ru/subject/lesson/204 1/start/
https://resh.edu.ru/subject/lesson/2040/start/
2 Ef;gggfoml{m 10 https://resh.edu.ru/subi ect/lesson/2014/start/
Mertpueckiie https://resh.edu.ru/sub! ect/lesson/3035/start/
COOTHOLICHIS B https://resh.edu.ru/sub! ect/lesson/2504/start/
https://resh.edu.ru/subject/lesson/3036/start/
OKPYXHOCTH
3 | Bekropst 12 https://resh.edu.ru/subject/lesson/2506/start/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2733/start/
https://resh.edu.ru/subject/lesson/3037/start/
https://resh.edu.ru/subject/lesson/2029/start/
https://resh.edu.ru/subject/lesson/2507/start/
4 | JlekapTOBBI 9 https://resh.edu.ru/subject/lesson/3038/start/
KOOPJMHATHI Ha https://resh.edu.ru/subject/lesson/2508/start/
IIOCKOCTH https://resh.edu.ru/subject/lesson/2028/start/
https://resh.edu.ru/subject/lesson/2033/start/
https://resh.edu.ru/subject/lesson/3039/start/
5 | IlpaBunbHBIC 8 https://resh.edu.ru/subject/lesson/2037/start/
MHOTOYTOJIbHUKH. https://resh.edu.ru/subject/lesson/2512/start/
JlmrHa OKPYKHOCTH https://resh.edu.ru/subject/lesson/2513/start/
U TUIOLIA/Ib KpyTa. https://resh.edu.ru/subject/lesson/2514/start/
Brruucienue https://resh.edu.ru/subject/lesson/2515/start/
IIoIaacH https://resh.edu.ru/subject/lesson/2516/start/
https://resh.edu.ru/subject/lesson/2036/start/
6 | JIBroxeHHs 6 https://resh.edu.ru/subject/lesson/2035/start/
IUIOCKOCTH https://resh.edu.ru/subject/lesson/3040/start/
https://resh.edu.ru/subject/lesson/304 1/start/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/3138/start/
7 | lloBTOpenue, 7 https://resh.edu.ru/subject/lesson/2507/start/
0000111EHNE, https://resh.edu.ru/subject/lesson/2511/start/
CUCTEMATH3AINA https://resh.edu.ru/subject/lesson/2036/start/
3HAHUH https://resh.edu.ru/subject/lesson/3138/start/
O011ee KOJINYECTBO 68
YacoB Mo NMporpaMme

YUYEBHBIN KYPC «<BEPOSATHOCTDb U CTATUCTHUKA»

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemMeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTH M CTATHCTHKA MPHOOPETAIOT BCE OOJBITYIO
3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTUUYECKUX NPUIOKEHHUH, TaK M MX POJIM B 0Opa30BaHUH,
HEOOXOMMOM KaXX/IOMy dYelIoBeKy. Bozpacraer ymcino mpodeccuil, mpu OBIAQJACHUU KOTOPBIMU
TpeOyeTcst xopolas 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTU U CTATHCTUKH, TaKast MOATOTOBKA
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BayKHA JIJIS1 POJAOJKEHUST 00pa30BaHMs U JUIsl YCIEIIHOM nMpodeccuoHaNbHON Kapbephl.

Kaxxpiii 4emoBeK MOCTOSTHHO MPUHUMAET PEIIeHUs HA OCHOBE MMEIOIIMXCS Y HEro JaHHBIX.
A g 000CHOBAaHHOTO MPHUHSATHS PEIICHUS B YCIOBUSAX HENOCTaTKa WM W30bITKa MH(OpMAIUH
HEOOXOMMO B TOM YHCIE XOpOHIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHYECKOE
MBIIIJICHHE.

NMeHHO TOA3TOMY OCTpO BCTalla HEOOXOAMMOCTh CHOPMHUPOBATH y OOYyYArOMIMXCS
(GYHKIIMOHATBHYIO TPAaMOTHOCTD, BKJIIOUAIOIIYIO B c€0sl B KaUeCTBE HEOTHEMIIEMOM COCTABIIAIOIIEH
YMEHHE BOCHPHHMMATh W KPUTUYECKH AaHAIM3UPOBATh WHQPOPMAIUIO, TMPEACTABICHHYIO B
pa3nuuHbIX (opmax, MOHHMMATh BEPOSATHOCTHBIM XapaKTep MHOTHX pEaJbHBIX IPOLECCOB H
3aBUCUMOCTEH, MPOU3ZBOAUTH MPOCTEHUIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
MpUHIMIIAMUA cOopa, aHaIKu3a U MPEJICTaBICHUS JaHHBIX U3 PAa3IUYHBIX cdep KU3HHU O0IIecTBa U
rocygapcTBa MpuoOIIaeT oO0ydJamomuxcs K OOIIECTBEHHBIM HHTepecaM. lM3ydeHue OCHOB
KOMOMHATOPUKHU Pa3BUBAET HABBIKM OpraHM3alMM repedopa U mojcuéra yucia BapuaHTOB, B TOM
quclie, B MPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAaMH TeOpHH TpadoB cO31aET MaTeMaTHUECKUN
dbysaameHT st GOPMHUPOBAHUS KOMIIETEHIIMN B 00J1aCTH HHOOPMATHUKH U ITU(DPOBBIX TEXHOJIOTHA.
[TomumoO 93TOTO, MPH H3YYEHHH CTATHCTUKH W BEPOSTHOCTH O0OTAIIaloTCS MPEICTaBICHUS
yYalUXcsi O COBPEMEHHOM KapTHHE MHpa U METOJIaX €ro Hccie0BaHus, (POpMHUPYETCs MOHUMaHUe
pPOJIU CTATUCTHKHU KaK MCTOYHUKA COLMAIBHO 3HAUMMOHN WMH(MOpMAIMU M 3aKIAJBIBAIOTCS OCHOBBI
BEPOATHOCTHOT'O MBIIIICHHUS.

B cooTBeTcTBMM C JAaHHBIMH TENSIMH B CTPYKType MpOrpamMMbl y4eOHOro Kypca
«BeposiTHOCT M CTATUCTHUKa» OCHOBHOM IIKOJBI BBIJCIEHBI CIEAYIOIIUE COAepKaTeIbHO-
MeTonudeckue nuHUM: «lIpencraBieHne MaHHBIX U OMUcCAaTeNbHAs CTATUCTUKA»; «BeposiTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copepxanune nuauu «lIpeacrtaBieHue OaHHBIX M ONHCATEIbHAs CTATUCTUKA» CIYXKHUT
OCHOBOU 17151 ()OPMUPOBAHUS HABBIKOB pabOTHI ¢ MHPOpPMALMEH: OT YTCHHS] W MHTEPHpPETAI[UN
nH(popManuy, TNpPENCTaBICHHOW B TabOiauIax, Ha auarpamMMax u Tpadukax 10 cOopa,
MPEJICTABICHHS M aHAIHM3a JaHHBIX C MCIOIh30BAHUEM CTATUCTHUYECKUX XAPAKTEPUCTUK CPEIHUX
u paccenBaHus. PaGoras ¢ naHHBIMH, OOydYaromyecst yyaTcsi CUMTBHIBaTb W MHTEPHPETUPOBATH
JaHHbBIC, BBIIBUTATh, APTYMEHTHUPOBATh U KPUTHKOBATH MIPOCTEHINNE TUIIOTE3bI, PA3MBIILISTH HAJl
(dakTopaMy, BBI3BIBAIOUIUMU H3MEHYUBOCTb, M OLEHUBATh UX BJIMSHHE Ha paccMaTpUBAaeMble
BEJTMYUHBI U TPOIIECCHI.

NHTynTMBHOE  TpeACTaBiI€HHE O  CIy4alHOM  M3MEHYMBOCTH,  MCCJIEIOBAaHUE
3aKOHOMEPHOCTEH U TEHJECHUUN CTAHOBUTCS MOTUBHMPYIOLIEH OCHOBOW JUIsl M3Y4YEHHUS TEOPUHU
BepoATHOCTeH. bosbIioe 3HaueHne 37eCh UMEIOT MPaKTUYEeCKUe 3aJaHusl, B YACTHOCTH OIIBITHI C
KJIACCUYECKHMHU BEPOSITHOCTHBIMH MOJICTISIMHU.

[TonsiTHEe BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBionogodus ciydaitHoro coObitus. Ilpu
M3YYCHHH Kypca oOydarommecs 3HAKOMSATCS C TPOCTEUIIUMU METOJaMU  BBIYMCIICHUS
BEPOATHOCTEN B CIIy4ailHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU HCXOJaMU,
BEPOSATHOCTHBIMU 3aKOHAMHU, TIO3BOJISIOIIIMMU CTaBUTh U pPelIaTh Oojiee CIOKHBIE 3a1a4dn. B xypc
BXOJIAT Ha4YaJIbHbIE IPEJICTABICHUS O CTy4YallHbIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO O0YYalOMIUXCsl ¢ MHOYKECTBAMU
U OCHOBHBIMHU ONEPALMAMU HaJ MHOXECTBAMH, PacCMaTPHUBAIOTCS MPUMEpPbl MPUMEHEHUS IS
pelIeHrsT 3amad, a TakK)Ke HCIOJNB30BaHMUS B JAPYTUX MaTeMaTHUYEeCKHX Kypcax W Y4eOHBIX
npeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B 7-9 knaccax uzyuaercs Kypc «BepoSTHOCTh U CTaTUCTHUKA», B KOTOPBIA BXOAST Pa3ebl:
«IIpencrapneHue [JaHHBIX W ONHCATENbHAS CTATUCTHKA»; «BeposTHOCTBY; «DmeMeHTHI
KOMOWHATOpUKNY»; «BBeneHne B TeOpuio rpadony.

Ha u3ydenne naHHOro Kypca OTBOAMUT | y4eOHBIN Yac B HENENIO B TE€UEHUE KaXKIOrO roja
oOydenwusi, Bcero 102 yqeOHBIX yaca.

COJEPKAHUE YYEBHOT O KYPCA

7 Kjaacc

[IpencraBnenue AaHHBIX B BUAE TaOJMll, AUarpaMm, rpadukoB. 3anoJHEHNE Ta0IULl, YTCHHE
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Y TIOCTPOCHUE Uarpamm (CTOIOMKOBBIX (CTOI0UYATHIX) U KPYTOBBIX). UTeHHE rpauKkoB peaabHbIX
nporeccoB. M3Bieuenne nHpopMauy U3 quarpaMm U TabIUL], UCIIOIb30BaHHE M MHTEPIpETaLns
TaHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpeiHee apu(pMeTHYecKoe, MeluaHa, pazMax, Hauboubliee U
HaMMEHBIIIee 3HaYCHUsT Habopa YUCIIOBBIX JaHHBIX. [I[puMepsI cirydaifHOW U3MEHUNBOCTH.

CrnydaifHblii SKCTIEpUMEHT (OIBIT) U ciydaiiHoe coObiTue. BepostHoCTh M wactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MpuUpoJe M B obmiectBe. MoHeTa U
UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Ctenenp BepmuHbl. Yucno pédep U cymMMapHasi CTETIEHb BEPIIHH.
[IpencraBnenue o cesizHoctu rpada. llenu n muknel. [Tytu B rpadax. O6xox rpada (sitnepos
nyTh). [IpencraBnenne o0 oprueHTHpOBAaHHOM rpade. Pemenne 3agau ¢ momopio rpagos.

8 Ki1ace

[IpencraBienne naHHBIX B BHUAE TaONuWI, AWarpamMM, TpadukoB. MHOXKECTBO, 3JIEMEHT
MHOXECTBa, IOAMHOXeCTBO. Omepanuu HaJ MHOXECTBaMH: OOBEAMHEHHE, IepeceucHHe,
nonosHeHue. CBoOMCTBa oOmnepanuil HajJ, MHOXECTBAMHU: IEPEMECTUTEIBHOE, COYETaTEIbHOE,
pacnpenenuTenbHoe, BKItoUeHus. Vcnonp3oBaHue rpaguueckoro mpeIcTaBICHIsT MHOXKECTB s
OMMCaHUs PEAIbHBIX MPOLECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4.

N3mepenne paccemBaHusi JaHHBIX. Jlucrepcus M CTaHJAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. Jlmarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS cllyyaifHoOTo ombita. CiryyaiiHbie cOOBITHS. BeposTHOCTH COOBITHI.
OnBITEI ¢ PaBHOBO3MOXHBIMHU JJIEMEHTApHBIMU COOBITHAMH. CiydaiiHbIi BBIOOP. CBS3b MEXKAY
MaJOBEPOSTHBIMU U MPAKTUYECKHU TOCTOBEPHBIMU COOBITHSIME B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa AEpEeBbEB: €IUHCTBEHHOCTh MYTH, CYNIECTBOBAHME BUCAYEH BEPIIUHBI,
CBSI3b MEXIY 4YHCIOM BeplIMH U uucioMm pébep. IlpaBmwiio ymHOxeHus. Pemenue 3amau c
nomotpio Tpados. I[IporuBomosnoxubie coObiTus. Juarpamma Oiinepa. OObenuHEHHE W
nepeceueHne coobiTuil. HecoBmecTHbie coObIThsi. DopMyiia CIIOKEHUSI BEPOSITHOCTEH. Y CIIOBHAsS
BepoATHOCTh. [IpaBuio ymHoxkeHus. HezaBucumeie coObiTusi. [lpencraBienue skcrepuMeHTa B
BUJE JepeBa. PemieHne 3amad Ha HAaXOXKIAEHHUE BEPOSTHOCTEM C MOMOIIBIO JI€peBa CIy4alHOTO
AKCIEPUMEHTa, Auarpamm Dilsiepa.

9 kiacce

[IpencraBnenue NaHHBIX B BUJE TaONHUI, AUArpamMM, IpadUKoB, MHTEPIPETAIHs JaHHBIX.
UreHue u noctpoeHue Tadiuil, quarpamm, rpadukoB 1o peagbHbIM JaHHBIM.

[TepectanoBku u (dakropuan. Coderanus U 4mcio coderanuit. TpeyronapHuk Ilackans.
Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckast BepossTHOCTb. CiydaiiHBI BBIOOp TOYKM W3 (UIyphl Ha IUIOCKOCTH, U3
OTpE3Ka U U3 IyTH OKPYKHOCTH.

Ucneiranue. Yenex u Heynada. Cepus HCHBITaHUN 10 niepBoro ycnexa. Cepusi MCTIBITAHUI
Bbepuymnnu. BepostHOoCcTH cOOBITHI B cepuM ncTbITaHUNA bepHyu.

CnyualiHas BeIMYMHA U pACIpeNeeHHE BEpPOSITHOCTEN. MaTemaTrnueckoe OXKHIaHUE U
mucnepcus. IIpuMepel MaTeMaTH4ecKoro OXUAAHMS KaK TEOPETUYECKOTO CPEJHETr0 3HAYEHUS
BEJIMYUHBI. MaTeMaTH4YecKoe OXKUAAHUE U JAUCIEPCHs CIyYallHOM BEJIMYMHBI «YHCIIO YCIIEXOB B
cepuu UcbITaHUN bepHym.

[TonsTre o 3akoHe OonbIIUX yncen. M3MepeHue BEpOATHOCTEH C MOMOIIBIO 4acToT. Poib 1
3HA4YEeHHE 3aKOHA OOJBIINX YHCEI B IPUPOE U OOIIECTBE.

INVIAHUPYEMBIE OBPAII3OBATEJIBHBIE PE3YJIbTATHI
IIpenmeTHble pe3ynbTaThl OCBOCHUs Kypca «BeposTHOCTh M cratuctuka» B 7-9 kiaccax
XapaKTepU3yIOTCS CIEAYIOIUMU YMEHUSIMH.
7 Kkiacc
YuraTth nHOpPMAIHUIO, IPEICTABICHHYIO B TAOIUIAX, HA JUarpaMMax; MpeJICTaBIIsATh JaHHBIC B
BHJIe TAaOJUIl, CTPOUTH IUarpamMmbl (CTOJOMKOBBIE (CTOJIOYATBIC) M KPYroOBBIE) 1O MacCHBaM
3HAaYEHUH.
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OnuchIBaTh U MHTEPIPETUPOBATh PealbHbIE YHCIOBBIE JaHHBIC, IPEICTABICHHbBIC B TA0INIAX,
Ha JMarpaMmax, rpapukax.
Hcnonp3oBate A1 ONUCAaHMA  [JAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKU:  CpeaHee
apupmMeTHIecKoe, MeIMaHa, HauOoJbIllee U HAaNMEHBIIIee 3HAYCHUs, pa3Max.
HmeTts npencTaBieHue O clydyaiiHOM M3MEHYMBOCTH Ha NMpHUMeEpax LIeH, (U3NUeCKuX BEIUYHH,
AHTPOIIOMETPUUYECKUX JAAHHBIX; UMETh IIPECTABIECHNE O CTATUCTUYECKON YCTOMUNBOCTH.
8 kiace

W3BnekaTs 1 npeoOpa3oBbIBaTh HHPOPMALINIO, IPEJCTABICHHYIO B BUJIE Ta0JIUL, AUArpamM,
rpaduKOB; MPEACTABIATH JaHHBIC B BUJIE TaOJIHUI, TUarpaMM, rpadukos.

OnuchIBaTh JaHHBIE C MOMOUIbIO CTATUCTHUYECKMX IMOKa3aTelei: CpelHuX 3HAYEHUH U Mep
pacceuBaHusl (pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKIOHEHHUE).

HaxonuTp 4acTOThI UMCIIOBBIX 3HAYEHUI M 4aCTOThI COOBITUM, B TOM UHUCIIE IO pe3yJbTaTaM
WU3MEpEeHUI 1 HaOII0ICHUH.

HaxonuTe BEpOSITHOCTH CIIyyailHbIX COOBITHI B OIBITAX, 3HAs BEPOSITHOCTU HIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH.

Hcnonb3oBate rpaduyeckue MOAETH: AEPEBO CIYyYalHOIO SKCIEPUMEHTA, JHarpaMMbl
Dlinepa, ynuciosas npsmasl.

OmnepupoBaTh MOHATUSAMHU: MHOXKECTBO, IIOJMHOXECTBO; BBINOJHATH ONEpalluyd Haj
MHOXECTBaMHU: OOBEIUHEHUE, TEPECeUCHUE, JONOIHEHUE; TEePEUUCHIATh AJIEMEHTHl MHOXKECTB;
IIPUMEHSATh CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MpEeACTaBICHUE MHOXKECTB W CBA3CH MEXIy HHUMHU JUIS
ONUCAHMs MPOLECCOB M SBICHHUH, B TOM 4YHUCIE INPHU PEIICHUM 3aJad U3 APYTruxX Yy4deOHBIX
IIPEIMETOB U KYPCOB.

9 ki1ace

W3BnekaTh 1 npeoOpa3oBbIBaTh MH(OPMALIHIO, IPEJCTABICHHYIO B PA3JIMYHBIX UCTOUHUKAX
B BHJE Talnui, auarpaMM, TpaduKoB; NPEACTABIATH JaHHBIE B BHJE TaOJHI, IUarpamm,
rpaduKoB.

Pemate 3amaun OpraHM3oBaHHBIM NEpeOOPOM BApHAHTOB, a TAKXKe C HCIOJIb30BAaHHEM
KOMOMHATOPHBIX IPAaBUI U METOJIOB.

Vcnonb30BaTh omMcaTeNbHbIE XapaKTEPUCTHKH JIJIS MAacCUBOB YMCJIOBBIX JAHHBIX, B TOM
quCcIIe CPeIHNE 3HAUCHUS U MEPbl PACCEUBAHUS.

HaxonuTpe 4acToThl 3HAYCHUH W YaCTOTHI COOBITHS, B TOM YHCJE MOJIB3YSACH Pe3ysibTaTaMu
MPOBEACHHBIX U3MEPECHUI 1 HAOJIOICHUH.

HaxonuTps BepOsSTHOCTH CITy4aiHbIX COOBITUH B M3YUYEHHBIX ONBITaX, B TOM YHUCIE B OMBITaX
C PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCIBITAHUM 10 EPBOro ycnexa, B
cepusiX UcnblTaHul bepHyun.

NmeTts nipeacraBiieHUe O CIydyallHOW BEJIMYMHE U O PACTIPEACIICHUU BEPOSATHOCTE.

Hwmetb mpenctaBiieHHe O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
ClIy4ailHOM U3MEHYUBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOLIECTBE.

TEMATHYECKOE INTAHUPOBAHHUE

7 kyaacc
HaumMmeHnoBaHue
KoauuecTBO
Ne | pa3nenoB u TeM 4ACOB JyieKTpOoHHBbIE (LM POBBIE) pecypchl
NPOrpamMMmbl
1 | IlpencraBnenue 7 https://resh.edu.ru/subject/lesson/1301/
TaHHBIX https://resh.edu.ru/subject/lesson/6922/start/315615/
https://resh.edu.ru/subject/lesson/6851/start/237114/
2 | OnucarenbHas 8 https://resh.edu.ru/subject/lesson/715/
CTaTUCTHKA https://resh.edu.ru/subject/lesson/25/
https://resh.edu.ru/subject/lesson/22/
3 | Cyuaiinaz 6 https://resh.edu.ru/subject/lesson/3047/start/
N3MCHYUBOCTH
4 | Beenenue B 4 https://resh.edu.ru/subject/lesson/1035/
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TeopHio rpadon
5 | BepoarHocTs u 4

qaCTOTua https://resh.edu.ru/subject/lesson/2572/start/

CIIy9aliHOTO

COOBITHS

6 | O6obwenme, > https://resh.edu.ru/subject/lesson/1564/start/

KOHTPOJTb

O0mee KOJIHUYECTBO 34
4YacoB Mo MporpaMmme
8 kiace
HaumenoBanmue
KoanuecTBO
Ne | pa3nenoB u Tem 4ACOB JyieKTpOHHbBIE (HU(POBBIE) pecypchl
NMPOrpaMMblI
1 | IloBTOopenue Kypca 4 https://resh.edu.ru/subject/lesson/1564/start/
7 Knacca

2 | OnucarenapHast 4 https://resh.edu.ru/subject/lesson/1301/

CTATHCTHKA.

PacceuBanue

JTAHHBIX

3 | MHokecTBa 4 https://resh.edu.ru/subject/lesson/4726/start/198194/

https://resh.edu.ru/subject/lesson/3751/start/198164/

4 | BeposiTHOCTh 6 https://resh.edu.ru/subject/lesson/2571/start/
CITy4aitHOTO https://resh.edu.ru/subject/lesson/2117/start/
COOBITHS https://resh.edu.ru/subject/lesson/1563/start/

5 | BBenenue B 4 https://resh.edu.ru/subject/lesson/1157/
TeopHIo rpadon

6 | Cyuaiinbie 8 https://resh.edu.ru/subject/lesson/137/

COOBITHS https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/2116/start/

7 | O00O1IeHHE, 4 https://resh.edu.ru/subject/lesson/4934/start/39170/

KOHTPOJTb

O0mee KOJIHUYECTBO 34
4YacoB Mo MporpaMmme
9 kJiacce
HaumenoBanmue
KoanuecTBO
Ne | pa3nenoB u Tem 4ACOB JuyieKTpOHHbBIE (UG POBBIE) pecypchl
NMPOrpaMMblI
1 | IloBTrOopenue 4 https://resh.edu.ru/subject/lesson/4934/start/39170/
Kypca 8 Kiacca
2 | DnemMeHTHI 4 https://resh.edu.ru/subject/lesson/2120/start/

KOMOWHATOPUKH https://resh.edu.ru/subject/lesson/2118/start/

3 | I'eomerpuyeckas 4 https://resh.edu.ru/subject/lesson/6121/start/38474/

BEPOSTHOCTh

4 | HcnelTanus 6 https://resh.edu.ru/subject/lesson/4929/start/38412/
bepnynu

5 | Cnyuaiinas 6 https://resh.edu.ru/subject/lesson/3409/start/
BCIIMYMHA

6 | O06oO1IeHue, 10 https://resh.edu.ru/subject/lesson/4934/start/39170/
KOHTPOJTb

O0mee KOJIHUYECTBO 34
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