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MNOSICHUTEJIBHAS 3AIIMCKA
[Ipumepnas pabGouast mporpamMma pas3paboTaHa C IEIbI0 OKAa3aHUS METOJUYECKON MOMOIIH
YUUTENI0 MAaTeMaTUKH B CO3JaHWH aJalTHPOBAHHOW pabouell mporpamMmbl MO y4eOHOMY
MpeIMeTy, OPUCHTHPOBAHHOW HAa COBPEMEHHBIC TCHJCHIMUM B IIKOJILHOM OOpa3oBaHUU U
aKTHUBHBIE METOJUKU OOYyYEHHS, a TAaKXKE C YUETOM KOPPEKIIMOHHO-Pa3BHBAIOLIETO MOJIX0Aa B
00y4YeHHMH MIKOJIBHUKOB C pacCTPOMCTBAMHU ayTUCTHYecKoro criekrpa (mganee - PAC).

[TpumepHas pabovas mporpaMMa IMo3BOJIMT YUUTENIO0 PEeaTn30BaTh B Mpolecce MPEenogaBaHus
MaTeMaTUKH COBPEMEHHBIE MOIXOABl K (DOPMUPOBAHHMIO JUYHOCTHBIX, METANpPEAMETHBIX H
MPEIMETHBIX Pe3yIbTaTOB 00yueHus MKOIbHUKOB ¢ PAC, copmymnupoBanubix B DenepanbHom
rOCYJJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApPTE€ OCHOBHOI'O OOIIEro 0Opa30oBaHMS; ONPEICITUTDH
o0s3aTeNbHYI0 (MHBapUAHTHYIO) 4YacTb COJEpXKaHMA Yy4eOHOTO Kypca II0 MaTeMaTHKe;
OTIPEJICNIUTh U CTPYKTYPUPOBAThH INIAHUPYEMBIEC Pe3yJIbTaThl 00yUeHHs U COJIepKaHue Y4eOHOTrOo
npeamera «MaTtemarukay 1o rogam odydenust B coorserctBuu ¢ ®I'OC OOO (yTB. nmpukazom
MunucrepcerBa npocsenieHust Poccuiickoit @enepanuu ot 31.05.2021 Ne287 «O06 yTBepkIeHUH
(benepanbHOTO  TOCYAApCTBEHHOrO0  00pa30BaTENFHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
oOpazoBaHus»); [lpuMepHOIl OCHOBHOW 00pa30BaTeNbHONW MPOTPAMMON OCHOBHOTO OOIIETrO
obpazoBanus (ogo0OpeHa pemieHueM DenepallbHOTO y4eOHO-METOIUYECKOTO OOBEAMHEHUS TI0
obmemMy oOpa3zoBaHHIO, TPOTOKON OT 18 mapra 2022r. Nel/22); IlpumepHoii aganTUpOBaHHOU
OCHOBHOU 00pa30BaTeNIbHON MPOrpaMMOl OCHOBHOTO 00IIero o0pa3oBaHHs 00yYarOIIUXCS C
paccTpoiicTBaMH ayTUCTHUYECKOro crekTpa (ogobpena pemienuem @DenepanbHoro ydeOHO-
METOJIMYECKOT0 00bEeTUHEHHS 110 00IIeMy 00pa30oBaHUIO, MPOTOKON OT 18 mapra 2022r. Nel/22);
[IpumepHoit mporpamMmoii BocnuTaHus (omoOpeHa pemieHueM QenepalbHOTO  y4eOHO-
METOJIMYECKOT0 O0bEeIMHEHUsT 10 o0meMy oOpa3oBaHHiO, poTokod oT 2 wuioHs 2020 r. Ne
2/20).

[Ipumepnass ananTupoBaHHash pabodas NporpaMMa IO3BOJIUT YUHUTENIO pa3padoTaTh
KaJIEHAAPHO-TEMAaTUYECKOE IIJIJaHUPOBAHUE C YUYETOM OCOOEHHOCTEW KOHKPETHOIO KJjacca,
0c00BIX 00pa30BaTeNbHBIX MOTPEOHOCTEH OOYYAIOUIMXCS C PACCTPOHUCTBAMHM ayTHUCTUYECKOTO
CIEKTpa; paCHpenesiuTh O0f3aTeNIbHOE TMPEeIMETHOE COJAepXKaHWe M0 TrojaM oOydeHHs B
COOTBETCTBUH C PECYpCOM yueOHOTO BPEMEHH, BBIACISEMOr0 Ha N3yUYeHHUE Pa3IesioB/TeM Kypca,
MOCTIeIOBATEIBHOCTRIO MX M3y4YeHHs (B Mpelenax OJHOro Kiacca), OCOOCHHOCTEW Mpeamera
«MaremaTuka» ¥ BO3pPACTHBIX O0COOCHHOCTEH oOydaromuxcs ¢ PAC; pa3paborath OCHOBHBIC
BHUJbI Y4eOHOUW NEATEIBHOCTH MJII OCBOCHHS Y4YeOHOTO Marepuana pasJeiioB/TeM Kypca.
JIMYHOCTHBIE ¥ METANpeAMETHBIC PE3yJIbTaThl B IPUMEPHOM paboueii mporpaMme MpeaCcTaBICHbI
¢ yuéTtoM 0cOOEHHOCTEH IpernojaBaHust MATEMAaTHKU B OCHOBHOW 00111€00pa30BaTeIbHOMN IIKOJIE,
0co0bIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH obOyuatommxcsi ¢ PAC; mianupyemble IpeaMeTHbIe
pe3yJIbTaThl paclpeAesieHbl 10 rojaM 00y4eHHUs ¢ Y4ETOM METOAMYECKHUX TPAIULMHI TOCTPOCHHUS
HIKOJIBHOTO Kypca MaTeMaTUKU U OCOOCHHOCTSIMU OpraHU3aluy y4eOHOTo Mpolecca o BapuaHTy
2 mpUMEpHOW aJanTUPOBAHHOH OCHOBHOM 00Opa30BaTENbHOW MPOrpaMMBbl OCHOBHOTO OOIIETo
obpa3zoBanus ooyuaronuxcs ¢ PAC.

OBHIASA XAPAKTEPUCTUKA YYEBHOT' O TIPEJIMETA «<MATEMATHUKA»
[TpumepHas pabovas ajanTHPOBaHHAS MpOrpaMMa Mo MaTematuke s odydatonmxcs ¢ PAC
5-10 xmaccoB pa3paboraHa Ha ocHOBe DenepajbHOr0 rocyaapCTBEHHOrO 00pa3oBaTEILHOTO
CTaHJapTa OCHOBHOT'O O0IIEro o0pa3oBaHMs C YUETOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA,
NPEIbSBIIEMBIX K MaTeMaTHYeCKOMYy O0Opa30BaHUIO, M TPAIUIMA POCCHUICKOTO 00pa3oBaHMUS,
KOTOpBIE 00€CIIEYMBAIOT OBJIAJICHUE KJIFOUEBBIMU KOMIIETEHIIUSMU, COCTABIISIFOIIMMH OCHOBY JJIs1
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HETPEPhIBHOIO O0Opa30BaHUSI M CaMOPAa3BUTHS, a TaKXKe LEJIOCTHOCTh OOLIEKYJIbTYPHOTO,
JIMYHOCTHOI'O U MI03HABATEJIBLHOI0 pa3BUTHsA oOydaromuxcs. B padoueil mporpaMMe yuTeHsl UAEH
u nosoxxenust KoHuenmmu pa3BuTus MareMaTiueckoro oopasosanus B Poccuiickoit dexepanmu.

B snoxy mudpoBoii Tpanchopmanuu BcexX chep 4YeTOBEUECKOW JESITEIBbHOCTH HEBO3MOMXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOI MATEMATHYECKOM MOATOTOBKH. Y Ke
B IIIKOJIC MAaTEMAaTHKa CIIY>KUT OTIOPHBIM IPEAMETOM IS M3YUECHHUSI CMEKHBIX JUCLIUIUIMH, a IOCTIe
IIKOJIBl PEANbHOM HEO0O0XOAMMOCTBIO CTAaHOBUTCS HENpEphIBHOE OOpa3oBaHHe, 4TO Tpelyer
MIOJTHOLIEHHOHM 0a30Boi 0011e00pa30BaTeIbHON MOJATOTOBKH, B TOM YHCJIE M MaTEeMaTHYECKOM.
310 O00YCIOBIEHO TEM, YTO B HallM JHA pacTéT 4YUCIO Npodeccuil, CBA3aHHBIX C
HETOCPECTBEHHBIM MPUMEHEHHEM MaTeMaTHKH: M B cdepe SKOHOMHKH, U B OH3HEce, U B
TEXHOJIOTHYECKUX OO0JIaCTSX, W Jake B TyMaHWUTapHbeIX c¢epax. Takum obOpazom, Kpyr
IIKOJIbHUKOB, JIJIs1 KOTOPBIX MaTEMAaTHKA MOXKET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSETCS.

[TpakTdeckass MOJIE3HOCTh MAaTEMAaTUKH OOYCIIOBIEHA TeM, YTO €€ MpPEIMETOM SBIISIOTCS
(dyHIaMEeHTaIbHBIE CTPYKTYpPbI HAIIEr0 MHpA: NMPOCTPAHCTBEHHBbIE ()OPMBI M KOJIMYECTBEHHBIC
OTHOIICHHUA OT NPOCTEHIINX, YCBAaUBAa€MbIX B HEMOCPEJACTBEHHOM OMBITE, 0 JOCTaTOYHO
CJIO)KHBIX, HEOOXOAMMBIX JJIsi pPa3BUTHS HAyYHBIX M MNPUKIAAHBIX HaeH. be3 KOHKpEeTHbIX
MaTeMaTUYeCKUX 3HAHWH 3aTPyJHEHO MOHMMAaHHE NMPHUHIMIIOB YCTPOHCTBA M HCIIOJIB30BAHHS
COBPEMEHHOM TEXHUKH, BOCHPHUATHE W HMHTEPIPETalusi pa3HOOOpa3HOW COLMAIBHOM,
HSKOHOMHYECKOM, MOTUTHYECKOW MH(OpMAIK, Matod(pPEeKTHBHA TOBCEIHEBHAS MPAaKTUYECKAas
NesITeNbHOCTh. KakoMy 4YelOBeKYy B CBOEH JKM3HU MPHUXOIUTCS BBIMOJHATH PacuéThl H
COCTABJIATh AITOPUTMBI, HAXOAUTh U MIPUMEHATH (POPMYJIBI, BIAJETh MPAKTHUYECCKUMH PUEMAMU
TE€OMETPUUECKUX HM3MEPEHHI M MOCTPOSHHM, YMTAaTh MHPOPMALMIO, NPEACTABICHHYIO B BUJC
TaOnuI, JAuarpaMMm W TpaduKoOB, JXKUTh B YCIOBHUAX HEONPENEIEHHOCTH M TOHUMATh
BEPOSITHOCTHBIN XapaKTep CiIy4yailHbIX COOBITUI.

OmHOBpEMEHHO ¢ paciupeHrueM cep MpUMEHeHU MAaTEMaTUKH B COBPEMEHHOM 00111ecTBE BCE
Oosee BaXHBIM CTAaHOBUTCS MAaTEMAaTWYECKH CTUJIb MBILIUICHUS, NPOSBIAIONMICT B
ONpeeIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce u3y4eHuss MaTeMaTUKH B apCeHall IPUEMOB U
METOJIOB MBIIUICHUSI YEJIOBEKAa €CTECTBEHHBIM O0Opa30M BKJIIOYAIOTCS MHAYKLHUSA U JEAYKLMS,
0000IIeHne W KOHKpETH3alusi, aHalu3 M CHHTE3, KIacCHpUKamusg M CHCTeMaTH3alus,
abctparupoBanne u aHajorus. OOBEKTHl MaTEMAaTUYECKHX YMO3AKJIIOYEHUH, MpaBHia HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKHX MMOCTPOSHH, CITIOCOOCTBYIOT BBIpAaOOTKE
yMeHusi (OpMyIHpPOBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CY)KICHHS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOE MBIIUIeHHe. Benymas poib NPUHAAISKAT MaTeMaTHKe W B (opMupoBaHUH
AITOPUTMHUYECKOM KOMIIOHEHTBI MBIIUICHHUS] U BOCIIMTAHUM YMEHHUU J€HCTBOBATH I10 33JlaHHBIM
alIropuTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mpolecce pemeHus
3aJlad — OCHOBOM YYEOHOH MEsITENbHOCTH HAa YpPOKaX MaTeMaTUKM — pa3BUBAIOTCS TaKKe
TBOpYECKAs U IIPUKJIAZAHAS CTOPOHBI MBIIIICHUS.

OO0yueHue MaTeMaTrKe aéT BO3SMOXKHOCTD Pa3BUBATh y 00YyYaIOUINXCS TOUHYIO, PALIMOHATIBHYIO
1 UH(POPMATUBHYIO PeUb, YMEHHE OTOMpATh HAUOOJIee MOAXOISIINE I3bIKOBbIC, CHMBOJIMYECKUE,
rpaduuecKre CpeIcTBa IS BBIPAKCHUS CYXKACHUH U HATJISITHOTO UX MPEICTABICHHS.

Heo6xo1uMbIM KOMIIOHEHTOM O0IIIEH KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHMU SIBJISIETCS o011Iee
3HAKOMCTBO C METOJIaMHU ITO3HAHMS JEUCTBUTEIBHOCTH, IIPEACTABICHUE O IIPEAMETE U METOAaX
MaTeMaTHUK{, MX OTJIMYMN OT METOJOB JPYIMX ECTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
0COOEHHOCTSX MPUMEHEHHUS MAaTeMAaTUKH JJIsl pPEIICHUs] HAYYHBIX M MPHUKJIAAHBIX 3a7ad. Takum



o0pa3om, MaTemMaTuyeckoe 00pa3oBaHNe BHOCUT CBOW BKJIaJ B (hOpMUpOBaHHE OOIIEH KYJIbTYPHI
4eJI0BeKa.

W3ydyenne MaTeMaTHKHd TaKXKe CIIOCOOCTBYET ACTETHUYECKOMY BOCIHMTAaHUIO 4YeJIOBEKa,
IIOHUMAHUIO  KpPacoTbl W  M3AMIECTBA MATEMaTUYECKUX  PACCYXKICHHUM, BOCIPUSITHIO
reoMeTpUIecKuX (POpM, YCBOCHHUIO U/IeU CHMMETPHUH.

Jns obyuaromuxcsi ¢ PAC Matemarnueckoe 00pa3oBaHUE UMEET BBIPAKECHHYIO KOPPEKIIMOHHO-
Pa3sBUBAOIIYIO HAMIPABJICHHOCTDL, BJIUACT HA PA3BUTUC a6CTpaKTHOFO MBIIIJICHHUA, JIOTHYCCKOT'O U
KPUTHYECKOTO MbIIUICHUS. Takke MareMaTHuecKoe 0O0pa30oBaHHE HAMpPABJICHO HA Pa3BUTHE UX
KU3HCHHBIX KOMHGTCHHI/Iﬁ, TaK KaK 3HAHUA U YMCHMUS, IMOJTYy4YaCMBbIC MPU U3YUCHUHN HPCIMETA
«MaTeMaTI/IKa», IIO3BOJJIAKOT HCIIOJIB30BaTh HUX B HOBCCHHGBHOﬁ KU3HU U TaKUM 06pa30M
pacmmMpsATh MHIUBUAYAIBHBIA ONBIT oOyuatomerocsi. Ha pa3Butue )XM3HEHHOW KOMIETEHINH Y
obyuaromuxcs ¢ PAC Takke HampaBiCHO UCIOJNBb30BAaHUE B XOJAC HM3YYCHHUS MPEaMETa
«MaTemaTukay MPAKTHYECKUX METOAO0B M pacueToB. Pemienue 3amau u3 paszjgena «PeanbHas
MareMaTuka» SABJIACTCA BaXHBIM 3JIEMCHTOM (l)OpMI/IpOBaHI/IH KU3HCHHBIX KOMHCTGHHHFI u
crocobcTByeT opMupoBaHuto y ooyuaronuxcs ¢ PAC Heo0X0uMOTro COIUaIbHOTO OIBITA.

HOEJHN X OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O IPEIMETA
«MATEMATHUKA» 5-10 KJTACCBbI
IIpuopurerHbiMH LensiMu o0yueHust matematuke B 5—10 kiaccax siBISIOTCS:

- opMupoBaHUE ICHTPATHHBIX MaTEMATUYCCKUX MOHITHIA (YHCIIO, BETUYHHA, T€OMETPUUIECKAs
¢durypa, mepeMeHHas, BEPOSTHOCTh, (QYHKIUS), OOSCIEUYMBAOIINX MPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHMs 00YUArOIIHXCS;

- noaseaeHue odyvaromuxcsi ¢ PAC Ha 1ocTynmHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH M OKPYKAIOIIETO MHpa, MOHMMAaHHE MATEMaTHUKU KaK YacTH OOILIeH KyJIbTyphl
4eJI0BEYECTBA;

- pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEW oOyuatommxcs ¢ PAC,
MI03HABATEIBHOM aKTUBHOCTH, UCCIIEIOBATEIBCKIX YMEHUH, KPUTHUYHOCTH MBIIIJICHUS, HHTEpeca
K U3YYEHUIO MaTEMaTHKH;

- QopmupoBanue (QYHKIIMOHATHHOW MaTeMaTHYECKON rpamoTHOocTH oOydvarommuxcsi ¢ PAC:
YMEHHsI paCliO3HABATh MPOSIBICHUS MATEMATUICCKIX MOHITHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pPEATBbHBIX JKU3HEHHBIX CUTYAlHsIX U MPH U3YYCHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, ()OPMYJIUPOBATh UX HA SI3BIKE MATEMATHKH W CO3/1aBaTh
MaTEeMaTHYeCKHE MOJIENIH, MPUMEHSITh OCBOCHHBIM MaTeMAaTHUYECKUW ammapar Ijs pelieHus
MIPAKTUKO-OPHEHTUPOBAHHBIX 33124, UHTEPIPETUPOBATH M OICHUBATH MOJTYYCHHBIC PEe3YIbTATHI.

OcCHOBHbIE JIMHUH COJEpKaHus Kypca MareMaTtuku B 5—10 kimaccax: «Hucna ¥ BBIUUCICHUSY,
«Anrebpa» («AnreOpandeckue BBIPOKEHHS», «YPaBHEHHS M HEPABEHCTBA»), «DYHKLIUN,
«BeposarHocTs u cratuctukay, «l'eomerpus» («I'eomerpuyeckre (GUIyppl U HX CBOWCTBAY,
«M3mMepeHne reoMeTpUYECKUX BEIMYUHY). [JlaHHbIe TMHUK Pa3BUBAIOTCS NApAIIJIENIbHO, KaXK1as B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOHW, OJIHAKO HE HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM
KOHTAaKTe M B3auMojaeucTBUH. Kpome 3TOro, mx oObEOMHAET JOTMYEecKas COCTaBIISIOLIAs,
TPaJULMOHHO TPUCYIAs MAaTeMaTUKE M IIPOHU3bIBAIONIAS BCE MAaTEMaTHUUYECKHE KypChl U
cogepxarenbHble  guHUU.  ChopmynupoBanHoe B DenepaqbHOM — roCylapCTBEHHOM
00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOTO 0011er0 00pa30BaHus TPeOOBaHUE «YMETh OTIEPHPOBATH
MOHATHUSIMU: ONIpEZIeNIEHUE, aKCHOMa, TEOPEMA, 10Ka3aTeIbCTBO; YMEHHUE pAaClIO3HABATh HCTUHHbBIE
U JIO’)KHBIE BBICKA3bIBAHUS, IPUBOJUTE MPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BbICKa3bIBaHUS U
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OTpPHIIAHUS BBICKA3bIBAHUID OTHOCUTCS KO BCEM Kypcam, a (opMUpOBaHHE JTOTMYECKHX YMEHHUN
pacmpenensieTcs mo BceM rojiaM o0ydeHus: Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHusl.

Conepxxanue 00pa3oBaHHs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yJbTaTaM  OCBOCHHUS
[TpumepHoii pabodyeil mporpaMMmsbl, pacrpeneN€HHbIM M0 ToAaM O00yYeHUs, CTPYKTYpHUPOBAHO
TaKuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BonpocaM obOyudatomnuecs ¢ PAC
o0pamianiuch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MAaTEMAaTHYECKHMMM MOHATHUSMH M HaBBIKAMU
OCYIIECTBIISIOCH TIOCJIEOBATENIbHO M IOCTYHAaTelIbHO, C  COONIOACHHWEM  NPUHIHIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAINCH B OOIIYyI0 CHCTEMY MaTeMaTHYECKUX
MPEJCTaBICHUN 00YyYarOMMXCs, PACHIMPsA U yrioyousis e€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIC
CBSI3HU.

MECTO YYEBHOI'O TIPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBercTBrM ¢ DenepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmiero oopazoBanus, [IpuMepHOI aanTUPOBAHHOW OCHOBHOW 00pa3oBaTENbHON MPOTrpamMMOn
OCHOBHOTO 001ero obpa3oBanus odyuaromuxcs ¢ PAC, mareMaruka siBIsSieTCS 00s3aTeIbHBIM
MpeIMETOM Ha JJAaHHOM ypoBHE oOpa3oBanus. B 5—10 kitaccax y4eOHbIN peameT « MaTemMaTnkay
M3y4YaeTcs B paMKax CIeyIOINX yUeOHbIX KypcoB: B 5—6 Klaccax — Kypca «MaremaTuka», B 7—10
KJlaccaX — KypcoB «AnreOpa» (BKJIIOUasi 3JIEMEHTBhI CTATUCTUKH W TEOPUU BEPOSITHOCTEH) U
«I"eomeTpus».

Hacrosimelt mporpaMMoif, B COOTBETCTBHE C y4eOHBIM IIaHOM BapuaHta 2 [IpumepHoit
allaliTUPOBAHHONW OCHOBHON 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS
obyuaromuxcs ¢ PAC, mnpemycMmarpuBaercsi BbIICNICHHE B y4eOHOM IUIaHE HA H3y4YCHHE
MaTeMmaTuku B 5—10 kmaccax 5 yueOHBIX 4aCOB B HEJIGIIO B TEUEHHE KaXKJI0T0 T0/1a 00YUEHHs, BCETO
1015 y4eOHBIX YacoB.

TemaTndeckoe MJIAHUPOBAHUE YUYEOHBIX KypCOB M PEKOMEHIyEMOE paclpelielieHHe yueOHOro
BpEMCHHU [JIA HU3YUYCHHUA OTHACIBbHBIX TCM, IMMPCAJIOKCHHLIC B HaCTOSIH_[eﬁ nmporpamMme, Haao
paccMarpuBaTh Kak IPUMEPHBIC OPHEHTHPHI B TIOMOIIb COCTaBUTEIIO aBTOPCKOH padouei
IpOrpaMMbl M TPEXJE BCEr0 YUHMTEN0. ABTOp paboyeil mporpaMMmbl BIIPaBe YBEIUYHTH WIIH
YMEHBIINTH TPEAIOKEHHOE YUCIO Y4EOHBIX YacOB Ha TEMY, YTOOBI YIiyOUThCS B TEMAaTHKY,
OoJsiee 3aMHTEPECOBABINYIO YUYEHUKOB, WJIM HANPABUTh YCWIIMS Ha MPEOJIOJICHHE 3aTPyAHEHUIA.
JlomycTUMO TakXke JIOKaJbHOE IepepaclpeieiiCHue M NEepPECTaHOBKA JJIEMEHTOB COJICPKAHUS
BHYTPH JIaHHOTO KJ1acca. KoamuecTBo MpoBepovHbIX padoT (TeMaTHYeCKUNA U UTOTOBBII KOHTPOJIb
KayecTBa yCBOCHHsI y4eOHOTro MaTrepHaia) U UX THII (CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE PadoThI,
TECThI) OCTAOTCSI HA YCMOTpEHHUE yuuTens. Takxke yunuTenb BIIpaBe YBEIUUUTh UM YMEHBIINUTh
YHCI0 y4eOHbIX YacoB, OTBeACHHBIX B Ilpumepnoil paboueii mporpamme Ha o0oOIIeHUE,
MOBTOPCHUEC, CHUCTCMATHU3ALIUIO 3HAHUH 06yqa10m1/1xc;1. EI[I/IHCTBGHHBIM, HO MNPUHIOUIIHUAIIBHO
BAYKHBIM KPUTEPHUEM, SIBIISETCS NOCTUKEHHUE PE3YJbTAaTOB OOyUEHHS, YKa3aHHbBIX B HACTOSILEH
nporpamme.

OCOBEHHOCTHU INTPENNIOJABAHUSA TPEIMETA «MATEMATHUKA»
OBYYAIOIIUMCHA C PAC
Mmuorue oOyuatomuecs ¢ PAC 00:1agaroT XOporMy BEIYUCITUTEIbHBIMU HaBbIKaMu. OHE MOTYT
CUMTaTh BEPHO, B OBICTPOM TEMIIE, B TOM 4YMCJIE, YCTHO, YCIEIIHbl B BBINOJIHEHUM 3aJaHUH,
TpeOYIOLINX NPUMEHEHUSI YCBOSHHBIX PaHee allfOPUTMOB U (HOPMYJI, OAHAKO MOTYT HCIIBITHIBATh
3aTpyAHEHUS Ha ATare BHIOOpa HY>KHOTO QJITOPUTMA HITH (POPMYJIBI.

VY obyuatonmxcs ¢ PAC HanGombime 3aTpyAHEHUS BOZHUKAIOT IIPU PEIIEHUH TEKCTOBBIX 331a4
13-32 HEJOCTATKOB JIEKCUKO-TPAMMAaTHYECKOTO CTPOSI PeUH, HAPYLICHUS TOHUMAaHUS TPUIHMHHO-
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CIIEZICTBEHHBIX CBsi3ell M jaeduuurTapHOCTH BooOpakeHHs. OHHU 3aTPyAHSIOTCS BBIICIHUTH
3HAYMMYIO JUI penieHus 3anaun nadopmaruio. C Tpy10M OCYIIECTBISIOT IEPEHOC IPHU PEIICHUH
OJHOTHUIHBIX 33/1a4 B CIly4yae HE3HAUYMUTEILHOTO M3MEHEHHs (OPMYJIHMPOBKH, €IIe TPyAHEE UM
JAeTCs IPUMEHEHUE IIOJIyYEHHBIX aKaJIeMUYECKUX HAaBBIKOB B pealbHOM XuU3HU. I3-3a
«OyKBaJIbHOTO» TIOHUMAHHUS IPOYUTAHHOTO OHU MOTYT HE 3aMe4aTh KOCBEHHBIX (HOPMYIHUPOBOK.
YacTo pemaroT 3aJ1a4u, MPOCTO MAHUITYJIUPYS YACIaMU 0€3 MOHUMAHUSI JIOTHKH PEIICHUS.

Jaxxe Te n3 o0yyaromuxcs, KOTOpble B COCTOSIHUM NMPAaBUJIBHO pPEIIaTh 33/1a4H, CYIIECTBEHHO
3aTPYAHAIOTCS B CXEMATHU3ALMU PELICHMS, COCTABICHWM BEPHOH M MH(POPMATUBHOW KpPaTKOM
3allMCH, COCTABJICHMUHU IUIaHA PEIICHUs 3ajaud M ueprexa. VM TpynHO MOHSATH, a TeM Oojee
OOBSICHUTB, MOCJEIOBATEIBHOCTD ATANOB PELICHUS M CyTh TOTO WM MHOTO MaTeMaTHYeCcKOro
nencteud. Ele TpynHee MHTEPIPETUPOBATh PE3YJbTATHL B 3aa4€ U UCCIEAO0BATh IIOJIy4YEHHOE
pelieHue.

[Ipy BBINOJHEHMM 3aJlaHUl HA PACNO3HABAHUE JIOTMYECKH HEKOPPEKTHBIX BBICKA3bIBAHUMU,
pelIeHre JTOTUYECKHUX 3a/1ad, TPEOYIOMUX PaCCyKICHUS U OOBSCHEHUS XOJa CBOETO PEIICHHS,
OyIyT BO3HUKAThH CYIIECTBEHHBIC TPYIHOCTH.

Obyuarommes ¢ PAC u3-3a HEpaBHOMEPHOCTH PAa3BUTHSA TCUXMUYECKUX (YHKIHUN TPYIHO
OCYIIECTBIISATh TIEPEHOC TMOJIYYEHHBIX 3HAHUW W3 OJHOW 00JacTH B JPYTYIO, IPOTHO3HPOBATH
IpeBapuTeNIbHbIE pe3ynbTaThl. Hampumep, OHU XyXe, YeM HMX HEHPOTHIIMYHbBIE CBEPCTHHUKH
CTPABIISIIOTCA C IPUKUAKON Pe3yJIbTaTOB, T.K. UM JIeTYe MPOCTO BBICYUTATH STOT PE3yJIbTaT.

Oo6yuarommumcst ¢ PAC 10cTaTOYHO CIIOKHO JaeTcsi MOJ0Op BAapUAHTOB PEIICHUS, BLIOOD
aJIrOpUTMa U3 HabOpa y’Ke OCBOCHHBIX.

Hexotopeie oOyuaromuecst ¢ PAC cxiionHbl K Makporpaduu. B Takom ciydae UM TpyIaHO
MIOMECTHUTb HU(PY B KIETKY, CIOKHO COOI0ATh aKKyPaTHOCTh MPH MUCbMEHHBIX BHIYHCIICHHUSX,
HampuMmep, B CTOJIOMK, NMPH 3alHuCh JApoOeH, CTemeHedl uucia ¥ mpeoOpa3oBaHUM JUIMHHBIX
BbIpakeHu#. U 3T0 Hen30eKHO MPUBOAMT K OLIMOKAM B BBIYMCICHHSIX.

W3-3a mi10X0 pa3BUTOH MOTOPHKHM M HEJIOCTATOYHOW COTJIACOBAHHOCTH pabOTHl pPyK NpHU
MOJIb30BAHUM JIMHEMKOW WM IUPKYJIEeM, OOydarolluecs HCIBITHIBAIOT 3aTPYAHEHUS IIpH
BBIMIOJIHEHUHN 4YEPTEXeH, H300pakeHnu (Uryp, 4YTO CYIIECTBEHHO OCIIOKHSET YCIEIIHOE
IIPOXO0XKICHUE KypCa FEOMETPUHU.

Hapyuienust npocTpaHCTBEHHBIX [IPEICTABICHHH, BCTPEUAIOLIUECS Y HEKOTOPBIX 00y4arOIUXCs
¢ PAC, moryT HeraTuBHO CKa3bIBaThCS Ha PEIICHUH F'€OMETPUUYECKUX 3a/1a4 M Ha PELLIEHUH 3a1a4
13 LIMKJIA TEOPUU MHOXKECTB.

Jns mpeonosieHusl BO3HUKAIOIIUX 3aTPYJHEHUN W JOCTHKEHHUS TUIAHUPYEMBIX pe3yJIbTaTOB
HEe00X0aUMO:

- pa3pemars obOyuatommmcss ¢ PAC umers B KayecTBe CIPAaBOYHOTO MaTepuasa BU3yallbHBIC
CXEMBI U aJTOPUTMBI, OITIOPHbIE KOHCIEKTHI, I10IIaroBble HHCTPYKIIMH, IOMOTAIOLINE B PELICHUN
MaTeMaTHYECKUX 3a/1a4 (B TOM YHUCIIE, U BO BPEMsI IPOBEPOYHBIX PaboT);

- COKpamath 00beM NUCbMEHHBIX 3a/JaHUH MTPU COXPAHEHUH YPOBHS CII0KHOCTH;

- B TOM ciyyae, ecnu obydatomuiics ¢ PAC ucnbITBIBaeT CTOWKHE TPYIHOCTH B TOM, YTOOBI
CXEMaTHU3UpOBaTh pELIEHUE, clelaTb IMPAaBUIbHBIA  UYEpPTEXK, COCTAaBUTh BEPHYK U
MHPOPMATUBHYIO KpaTKyl0 3aliCh, COCTaBUTh IUIAaH pEUICHUS 3a/Jadyd, OOBSCHUTH
IIOCJIEZI0BATEIBHOCTh ATANOB PELIEHUS M CyTh TOI'O WJIM MHOTO JEHCTBUS, MHTEPIPETUPOBATH
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pe3yJIbTaThl B 3a/1a4€ UM UCCIIE0BATh NIOJYyUYEHHOE PELICHUE, PEKOMEHIYETCSl HE IPEAbSIBISTD
BeCh 00BbeM TpeOOBaHMII Ha IEpPBOHAYAIBHOM OJTale, HalpUMep, OrPaHUYUTHCS MPOCTHIM
peleHreM 3ajaud, NpoJaoKas paboTy MO IMO3TAIHOMY IPEOAOJICHUIO ITHX TPYIHOCTEH H
BbIPA0OTKE arOpUTMa PEILIEHUS 3a]a4 STOrO TUIIA;

- TpU HEJOCTAaTOYHO PA3BUTOH MOTOPUKE MM CKIOHHOCTH K Makporpaduu, paspemmrb
o0yyaromeMycs MoJIb30BaThCsl TETPAIBIO B KPYITHYIO KIIETKY;

- TpU HEOOXOJUMOCTH HCIOJIb30BaTh pa3iuyHble TecThl, |T-TeXxHONMOrMHM Al BBINOJHEHUS
O0JBIINX TI0 00bEMY 3aJIaHHi, 3aMEHY YCTHBIX 33aJJaHHi Ha MMCbMEHHBIC;

- IpU CTOMKUX 3aTPyAHEHUSAX IIPU IOCTPOCHUM YEPTEKEH B Kypce I'€OMETPUU BO3MOXKHO
JIOTIOJTHUTEIBHOE MCIIONB30BaHUE IU(PPOBBIX 00pa30BATENBHBIX PECYPCOB, BU3YaTH3UPYIOIINX
F€OMETPUUYECKUE MPEICTABIICHNUS,

- IIpU HEMOCPEACTBEHHOM o0meHun ¢ obOyuatomumess ¢ PAC menmarory HeoO0X0JuMO
MUHUMU3HUPOBATh B CBOEH peUM M3JIMIIHIOI 3MOIMOHAIBHOCTh, UPOHUIO U CapKa3M, CIOXHbIE
IrpaMMaTH4EeCKUE KOHCTPYKIIUH.

Tak e, KaK ¥ B JPyTrUX MPEAMETHBIX 00JIaCTAX ISl HEPEHOCA MOTyYEeHHBIX 3HAHUN B PEaTbHYIO
JKU3Hb PCKOMCHAYCTCA CO3AaBaTh YCJIOBUA AJIA OTpa6OTKI/I MOJIYUYCHHBIX HABBIKOB BO BHeypO‘-IHOI\/'I
U BHENIKOJBHOU ACATCIIBHOCTHU U HOBCCHHGBHOI\/JI JKU3HHU C y4aCTHUCM W INOMOIIBIO pO[[I/ITeHGI\/’I
obyuatomrerocs ¢ PAC.

VYuurbiBasgs HepaBHOMEpPHOCTHb OcBoeHHMs oOydaromumcsi ¢ PAC pa3nuuHbIX TeMaTHYECKHX
o0JacTeil Mo JaHHOMY NpEeAMETY, IPUHUMAasi BO BHUMaHHE €ro CHIIbHBIE U CJIa0ble CTOPOHBI B
OBJIQICHUM TPEIMETHBIM COJIEpKaHHEeM Kypca «MaremaTtuka», HEO0O0XOIUMO CTPEMHUTHCS B
coznannu Uit obyudaromierocs ¢ PAC curyanuu ycnexa Kak B YPOYHOH, TaKk M BHEYPOUHOU
JEATEIbHOCTH 110 JAHHOMY IIPEAMETY.

B mporpammy 5-10 knaccoB ¢akynbTaTUBHO BXOIUT pasflell, CBSI3aHHBIA C HMCTOpHUEH
MaTeMaTuku. MokHO mopydarh oOyyaromumcsi ¢ PAC BbINOTHEHHE MPOEKTOB, MPE3CHTAIUH,
JIOKJIaI0B HAa TEMBI U3 3TOT0 Pa3zelia Ui MOBBIIIECHNU MOTUBALMY K U3YYEHUIO IIPEAMETA.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA
OcBoenue yueOHOro mnpeamera «MaTeMaTHKa» JODKHO 00ECIeYrBaTh JOCTHKCHUE HAa YPOBHE
OCHOBHOI'O 06H_IeI‘O 06pa30BaHI/I5I CJICAYIOINUX JIMYHOCTHBIX, METAIPCIMCTHBIX U NPCAMCTHBIX

00pa3oBaTeNbHBIX PE3YyIbTATOB:

JInuHOCTHBIE pe3yJbTaThl
[Ipu oueHWBaHMM JUYHOCTHBIX PE3YJIHTATOB HEOOXOAUMO OOECHEeYUTh WHAMBUIYATH3ALNIO
ATAIHOCTU OCBOCHMSA O0Opa30BaTENbHBIX pE3YJbTaTOB B CBA3M C HEPAaBHOMEPHOCTHIO H
ocobenHocTsIME pa3BuTHs oOyuatomierocs ¢ PAC. B cunmy ocobeHHOCTEH TMUHOCTHOTO Pa3BUTHUS
JOCTIDKEHHE JTaHHBIX PE3yJbTaTOB B MOJHOM 00OBEME Ha dTare OCHOBHOTO OOyYEHHs B IIKOJE
obOyuaromumucsi ¢ PAC He Bcergja BO3MOXHO, IO3TOMY PEKOMEHAYETCS OLEHHMBATH
WH/IMBUYaIbHYIO TMHAMHKY Tpo/BkeHus oOyuatomerocsi ¢ PAC B nanHo# obnactu.

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS NpOrpaMMbl y4yeOHOro mpenmera «MaTeMaTHKa
XapaKTEePU3yHOTC:

HanI/IOTI/I‘leCKOC BOCIIMTaAaHHE:



MIPOSIBJICHUEM MHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCUHCKOM MAaTE€MATHKH, LEHHOCTHBIM
OTHOILLIEHUEM K JTIOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUNCKOW MAaTEMAaTUYECKOM IIKOJIBI,
K MCTIOJIb30BAHHUIO ATUX JIOCTM)KEHUH B IPYTUX HAyKaX M MPUKIATHBIX chepax.

Fpamancxoe N 1YXOBHO-HPABCTBCHHO€ BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OO0S3aHHOCTEW TpaKAaHWHA W pealu3ald ero Ipas,
NPEJICTaBICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYD,
SBJICHHUH, TPOLEAYp TpPaXKAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TMIp.); TOTOBHOCTBIO K
OOCYX/IGHUIO ITUYECKHX NpOOJeM, CBA3aHHBIX C TMPAKTHUYECKUM NPUMEHEHUEM JOCTHKCHHUN
HAayKH, 0OCO3HAHUEM BaXKHOCTU MOPAJIBHO-ITUYECKUX IIPUHIIMIIOB B IESITEIILHOCTU YYEHOT 0.

Tpynosoe BociuTanue:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHME€ B PCIICHUM IPAKTUYECKMX 3a4a4 MaTeMaTHYECKOU
HaIIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHUs Ha MPOTSKEHUU BCel
KHU3HH JJIs1 YCHIEITHON MPpo(hecCHOHAIBHOM JAEATENIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYaJbHOH TPAeKTOpUM OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPHSITHIO MATEMAaTHIECKUX OOBEKTOB,
3a/1a4, peIIeHU, pacCyKJICHUI; YMEHHUIO BUAETh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B HICKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUSA:

OpHeHTaI_[I/Ieﬁ B JCATCIBHOCTU Ha COBPCMCHHYIO CUCTCMY HAYYHBIX HpCI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUSA YCIIOBCKA, NPUPOJAbI U OGH.IGCTBEI, IMOHMMaHHEM MaTeMaTHYSCKOM
HAYKH KaK C(i)epbl YeJIOBEUYECKOM JACATCIIBHOCTH, 3TAIIOB eépa?;BI/ITI/ISI 1 3HAYUMOCTH IJId PA3BUTHUA
OUBUWIN3allUHU,; OBJIaACHHUCM A3bIKOM MAaTCMATHUKU U MaTeMaTH4eCKOI Ky.HBTypOﬁ KaK CpCACTBOM
IO3HaHWA MHpa; OBJIAICHUCM HpOCTCﬁIHHMPI HaBBIKaMU I/ICCJICZ[OBaTeHBCKOfI JACATCIIBHOCTH.

®uznyeckoe BocnuTaHUe, GopMUPOBaAHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOIO
Os1aromosty4usi:

TOTOBHOCTBIO TNPUMEHATh MAaTEMaTHYECKHWE 3HAHHUS B MHTEPECAaX CBOETO 3/10pOBbS, BEICHHS
3I0pPOBOTO 00pa3a JKM3HU (310pOBOE MHUTAaHHUE, cOANIAHCHPOBAHHBIA PEXUM 3aHATUH U OTIIbIXA,
perynsipHasi puznyeckast akTUBHOCTB); C()OPMHUPOBAHHOCTBIO HaBbIKa pe(IeKCHU, PU3HAHUEM
CBOETO IIPpaBa Ha OMIMOKY M TAaKOTO K€ IIPaBa JAPYroro uesioBeKa.

IKoJ10rnYecKoe BOCIUTAHHE:

OpUEHTallMe Ha NPHUMEHEHUE MaTEeMaTHUYECKUX 3HAHMHM JUIs pelleHus 3ajad B obnactu
COXPAaHHOCTH OKPY’KAaIOIIEW Cpelbl, IUIAHUPOBAHUA IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCTICICTBUM JUII OKPY’KAIOIIEH Cpesibl; OCO3HAHMEM IJIO0ATBHOTO XapakTepa HKOJIOTHUECKUX
npobeM U MyTei UX perieHusl.

JIMYHOCTHBIE pPE3yNbTaThl, OOECIEUUBAIOIINE AMANTAIMI0 OOYYaroIIerocss K HM3MEHSIOIUMCS
YCJIOBHSIM COLIMAJIBHON U IPUPOAHOU CPEBL:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IOBBIIICHUI YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JEITEIBHOCTh, B TOM YUCJIE YMEHHME YUUTHCA Yy APYrUX
JoeH, TpuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIETECHIMH U3
OIBITA JPYTUX;



HE00X0IUMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HaHUH, B TOM YHCie (OPMYIUPOBATH UAEH, TOHSATHS,
THIIOTE3bl 00 00BEKTaxX U SIBICHUSX, B TOM YHCIIC paHee HE M3BECTHBIX, OCO3HABATH JNC(HUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlLlUIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAILUIO KAaK
BBI30B, TpEOYyIOMMN KOHTPMEpP, KOPPEKTUPOBAaTh NPUHUMAEMble pEUICHUS W JCHCTBUS,
(opMyIHpOBATH U OLIEHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.

MeTanpeaMeTHbIe Pe3yJibTaThl

MertamnpeaMeTHbIe pe3yJibTaThl OCBOCHHS MPOrpaMMbl yueOHOTro mpeamera «MaTeMaThukay
XapaKTePU3YIOTCS ~ OBJAJICHUCM  VHUBEPCANbHbIMU — HO3HABAMENIbHLIMU  OCUCMBEUsMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATIbHLIMU  PeZyIAMUGHbIMU
oeticmeusimu.

1) VHnusepcanvHvle no3nasamenvHvle Oelicmaus obecneuusaom @opmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupd,;
npuUMeHeHue 102ULeCcKUX, UCCied08amenbCKux onepayull, yMeHut pabomams ¢ uHgopmayuet).

Bba3oBrle sjornueckue nefcTBUA:

— BBIABIIATH W XapaKTEpU30BaTh CYIICCTBEHHBbIC IIPU3HAKK MAaTEMaTUYECKUX
00BEKTOB, MOHATUH, OTHOUICHUH MEXIy HMOHATHAMH; (GOPMYIHPOBATH ONPEACICHUS MOHATHIA;
yCTAQHABJIMBATh CYUIECTBEHHBIH MpPU3HAK KIACCU(PHUKAIMHA, OCHOBAaHHMA JUII OOOOIICHHS W
CPaBHEHUs1, KPUTEPUU IIPOBOJUMOTIO aHAJIU3A;

— BOCIIPUHUMATB, bopmynrpoBath 51 npeoOpa3oBHIBATH CYKJICHHUS:
YTBEPAUTEIIbHBIC U OTPULIATEIbHBIC, €AMHUYHbIC, YACTHBIC M OOLIHE; yCIOBHEIC;

— BBISBIIITH MaTEMaTUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NPOTUBOPEUUS B
(dakTax, JAaHHBIX, HAONIOJCHMUAX M YTBEPXKACHUSX; Mpe/iaraTb KPUTCPUH JUISL BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

— JlefaTh  BBIBOABI C  MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
MHyKTUBHBIX YMO3AaKJIIOUEHUN, YMO3aKIIIOUCHHUH 110 aHAJIOTUU;

— pa30buparh J10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHUN (NpsIMbIE U OT
IIPOTUBHOI'0), MPOBOJUTH CAaMOCTOSTEIbHO HECIOXKHBIE JI0Ka3aTeJbCTBA MaTEMaTHYECKUX
(akTOB, BBHICTpAMBATh APTYMEHTAIMIO, TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

— BBIOMpAaTh crioco0 pemieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOAAIMN € YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

bazoBrie nccieqoBaTenbCKUe JSHCTBUS:

— UCITIOJIb30BaTh BONPOCHI KaK HCCIICAOBATCILCKUNA HHCTPYMEHT IO3HAHUS;
(dbopMynHupoBaTh BOMPOCH, (QUKCHPYIONIME TMPOTHBOPEYHE, MPOOIEMY, CaMOCTOSTEIHHO
yCTaHABIIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HIIUIO,
MHCHHE;

— MPOBOJIUTH 10 CAMOCTOSTEILHO COCTABICHHOMY TIJIAaHY HECJIOKHBIN SKCIICPUMEHT,
HEOOJBIIIOE HWCCIEAOBAaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCHMOCTEN 00BEKTOB MEXIy COOOIA;

— CaMOCTOSATENILHO (OPMYJIMPOBATh OO0OOIIEHHSI W BBIBOJBI 0 pe3yJibTaTaM
MPOBEACHHOTO  HAOJIOJCHUS, HCCIICJOBAaHUS, OIICHUBATh JIOCTOBEPHOCTh  IOJIyYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IIECHHMIA;

— MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TakKkKe BBIIIBUTATh
MIPE/IOI0KEHHUS O €r0 PA3BUTHH B HOBBIX  YCJIOBHUSX.
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PaGora ¢ uadopmarnmeii:

- BBISIBIISITh ~ HEJOCTATOYHOCTh M W30BITOYHOCTH  WMH(pOpPMAIMK, JIAHHBIX,
HEOOXOIUMBIX JUISl pEILICHHS 3a]1a4H;

- BBIOMpATh,  aHAIM3UPOBATh, CHUCTEMATU3UPOBAaTh W  UHTEPIPETHPOBATH
MHPOPMAIIHIO PA3IMYHBIX BUAOB U (POpM IpeCTaBICHHUS;

— BbIOMpaTh (hopMy npeacTaBiIeHus HHPOPMAITUK U WILTIOCTPUPOBATh  pelIaeMble
3aJaun  CXeMaMH, JuarpaMMaMu, HHOU TpaguKoi M UX KOMOMHAIIUSIMU,

- OLICHUBATh HAIEKHOCTh MHPOPMALIUH 110 KPUTEPHSIM, NPEITI0KESHHBIM YUUTEIEM
Wi chopMyITUPOBAHHBIM CAMOCTOSITEIBHO.

2) YVuugepcanvivie KOMMYyHUKAmMu@Hbwle Oelicmaus 00ecnedusarom cqhopmuposanHoCcms
COYUATILHBIX HABBLIKOB 0OVUAIOWUXCA.

Hapymenue oOmieHus siBIsieTcss 0a30BBIM HAPYIICHHEM TPU PACCTPONCTBAX ayTHUCTUYECKOTO
CIEKTpa, TOATOMY JOCTIDKEHUE JaHHBIX pPE3yJbTaTOB MOXKET OBITh 3aTpyJHEHO s
obyuaromuxcst ¢ PAC. Ilpu ouenuBanuu oBnaaeaus YYJ[ B obmactu «OOmieHue» ciemayer
OIICHWBATh WHJMBUIYyalbHBIC pE3yJNbTaThl M JAWHAMHUKY (QOpMHUpOBaHUS HaHHBIX YVY/[ y
00yJaromuxcs.

Oomenue:

- BOCIIPUHUMATh U (HOPMYyIHMpPOBATh CYXKJICHHS B COOTBETCTBHHM C YCJOBHUSMHU U
neiaaMu 06H_[eHI/I$I; SAICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHUSA B YCTHBIX U
MNUCBbMCHHBIX TCKCTAaX, HOaBaTb IMOACHCHHA 110 XO4Yy PCHICHUA 3aJadvd, KOMMCHTHUPOBATH
MIOJIyYEHHBIN pe3yJIbTaT;

- B Xozie OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
HpO6HCMBI, peH.IaeMOﬁ 3aaa4u, BbICKAa3blBaTb WJACH, HANCJICHHBIC Ha IOUCK PCIICHUA,
COIIOCTABJIATh CBOU CYXKICHHS C CYKICHHMAMHU JIPYTMX YYaCTHHKOB JMAOra, OOHapyXHBaTh
pa3iiuue M CXOJCTBO IO3MIMI; B KOPPEKTHOM (opMme (GopMyaupoBaTh pa3HOINIACHS, CBOU
BO3paXKCHMUSI,

- NPpCACTAaBJIATL PE3YJIbTAThI PCIICHHUA 3ada4d, ISKCICPUMCHTA, HCCICAOBAHUA,
MIPOEKTA; CAMOCTOSITENIbHO BBIOMpaTh (POpPMAT BHICTYIUICHHUS C Y4YETOM 3ajad MPE3CHTAlH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

- MOHUMAaTh M HCIOJb30BATh IPEHMYINECTBA KOMAHIHOW M HHIUBUAYAIHbHOU
paboThl TpU pelmeHHH Y4YeOHbIX MaTeMAaTHYEeCKUX 3a7ay; NPUHUMATh Leldb COBMECTHOM
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacmlpeneisTb BHIBI padoT,
JIOTOBAapHUBATHCS, 00CYKAATh MPOLECC U Pe3ysbTaT padoThl; 0000IIAaTh MHEHHS HECKOJIbKUX
IO,

— y4acTBOBaTh B TPYIMOBBIX (opmax paboTbl (00CYXIeHHsS, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI U JIP.); BHIIOJIHATH CBOIO YaCTh PadOTHI U KOOPAWHUPOBATH CBOM JICHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbl, OIICHMBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

3) Yuueepcanvuvie pecynamuensle oelicmeus obecnequsaiom hopmuposanue cMolCl06bix
YCMaHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCIIU.

VY obyuaronuxcs ¢ PAC 3auactyto 3aaepxkuBaeTcs (pakTH4ecKoe BCTYIUICHHE B MOJPOCTKOBBIH
BO3PACT, 4YTO NPEXKJE BCErO BBIPAXKACTCA B TPYAHOCTAX (OPMHUPOBaHUS peIIEKCUBHOM
JESATENIbHOCTH U B 33JIEP’KKE OBJIAZICHUS] yU€OHBIMU JIEUCTBUSMHU CAMOCTOSITEIbHOM IIOCTAaHOBKU
y4eOHBIX IIeJiei, JACHCTBUI KOHTPOJS M OLEHUBAHHUA COOCTBEHHOW AEATENbHOCTH, Pa3BUTHH
WHUIMATUBBI B OPTaHU3AIMH YUeOHOTO COTPYTHUUECTBA.
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Camoopranuzanus:

— CaMOCTOSITEJIbHO COCTABJISITH IUJIaH, aITOPUTM PEUICHMs 3a/1a4M (WM €ro 4acTh),
BBIOMPATH CIIOCOO PEHICHUs ¢ YYETOM MMEIOIIUXCS PEeCypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C y4ETOM HOBOM MH(OpMAIIHH.
CaMOKOHTpOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTpOJIS Ipolecca U pe3ylbTara
peuieHusT MaTeMaTU4eCKON 3aJady;

— IPEABUACTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYThb IIpU PCEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB, HAIGHHBIX OMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

— OLICHUBATh COOTBETCTBHUE pe3yjbTaTa ACATEIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSAM, OOBSACHATH MPUYUHBI JTOCTHM)KCHUS WM HEAOCTIDKEHHS IENIM, HAXOAWTh OHIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeamerHbie pe3yabTaThl

JlocTrxeHne mpeIMETHBIX pe3yabTaToB oOy4atonumucs ¢ PAC Ha aTarne o0y4ueHus: B OCHOBHOM
IIKOJIE OTPECNIICTCS WHANBUIAYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK C OCOOCHHOCTSMU
MMO3HABATEIBHON JIEATEIFHOCTH M HEPABHOMEPHOCTHIO PA3BUTHS MCUXUYECKUX (YHKIUH, TaKk U
COLMAJIbHBIM OIBITOM ayTUYHBIX IIKOJIBHUKOB. [103TOMY NOCTHKEHUE TPEAMETHBIX PE3YJIBTATOB
KOHKPETHBIM yYalIMMCsI MOXKET HE BCErJla COBMAJIaTh C BPEMEHHBIMH I'PAHUIIAMU OOyUYEHUS TIO
rojgam o0y4yeHwusl.

[IpenmetrHble pe3ynbTaThl ocBoeHMs IIpumepHON amanTupoBaHHON pabodeil mporpaMmsel IO
MaTeMaTHKe MPEJICTaBIICHBI 110 rojjaM 00yUYeHHs B CIEIYIOIUX pa3Jiesiax IporpaMMbl B paMKax
OTJIENbHBIX KypcoB: B 5—6 kiaccax — Kypca «MaTtemaruka», B 7—10 kiaccax — KypcoB «Auredpa
(c s1eMeHTaMU TEOpUM BEPOSTHOCTU M CTATUCTUKHN)», «I'eomerpusi». Pa3BuTHe jormueckux
IIPE/ICTABICHUM U HABBIKOB JIOTHYECKOT0 MBIIUIEHHUS OCYLIECTBIIAETCS HA IPOTSKEHUH BCEX JIET
00y4YeHHs B OCHOBHOM IIIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. [IpennonaraeTcs, 4To BEITYCKHUK
OCHOBHO LIIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHUSI U OTPULIAHUS BbICKa3bIBaHWM, pacrio3HaBaTh
UCTUHHBIE M JIO)KHBIE BBICKA3bIBAHUSA, NPHUBOJUTH IPUMEPHI M KOHTPIPUMEDPHI, OBJIAAEET
MOHATHUSIMU: OIpPEAEIIEHUE, aKCMOMa, TEOPEMA, OKA3aTeIbCTBO — U HAYUYUTCS UCIIOJIb30BATh UX
IIPY BBITIOJTHEHUH Y4eOHBIX M BHEYUEOHBIX 3a/1a4.
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IMPUMEPHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA <cMATEMATHUKA».
5-6 KJIACCbI

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA
[TpuopuTeTHEIMHU LIETSAMH 00yYSHHS MaTeMaTHKe B 5—06 Kltaccax sBISIOTCS:

- POJOHKeHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHX MOHSATHHA (YHUCIIO,
BEIMYMHA, TeoMeTprudecKas (urypa), 00ecrneunBaroNInX MTPEeMCTBEHHOCTh U MEPCIIEKTHBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00YYarOIINXCS;

— pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0YyYaronmxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHU, HHTEPECA K U3YUEHUIO MAaTEMATUKH;

- MOJIBEJICHUE OOYYAIOIIUXCS Ha JOCTYIMHOM JUJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MATEMATHUKU U OKPYKAIOIIETO MUPA;

- dbopmupoBanre (QYHKIIMOHAIBHONH MaTEeMAaTHYECKOH TPaMOTHOCTH: YMCHHS
pacro3HaBaTh MaTeMaTUYeCKHe OOBEKThl B PEATbHBIX >KU3HEHHBIX CHUTYAlUsIX, MPUMEHSTh
OCBOCHHBIC YMEHHMS IS PELICHHS NPaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, WHTEPIPETUPOBATH
MOJyYEHHBIE PE3YJIbTAThl U OLIEHUBATh UX HA COOTBETCTBUE MTPAKTUUECKOW CUTYALUU.
OcHOBHBIE JHHHH COJACPXKAHHS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernyeckas u
reOMETpUYEeCcKasi, KOTOpPbIE Pa3BUBAIOTCS MApaLIENbHO, KaXk/1asi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYTrOW, a B TECHOM KOHTAKTE€ U B3aUMOJCHCTBUU.
Taxxke B Kypce MPOUCXOIUT 3HAKOMCTBO € AJIEMEHTaMU JIre€Opbl U OTMCATETHHON CTATHCTUKH.

Nzydenue aprupMeTHUECKOro MaTepruaga HAaUMHAETCS CO CHCTEMAaTH3alllui U Pa3BUTHS 3HAHUH O
HaTypaJIbHBIX 4YMCJIAX, IOJy4CHHBIX B HA4albHOM MKoie. IIpu 3TOM CcOBEpHIEHCTBOBAaHHE
BBIUMCIINTENIFHOW TEXHUKH W (OPMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUU COUETAeTCs C
pPa3BUTHEM BBIYMCIUTEIBHON KYyJbTYypbl, B YaCTHOCTH C OOYYEHHEM NPOCTEHIINM IpUEMaM
IIPUKUJIKU U OLICHKHU PE3YyJIbTATOB BBIUUCICHUN. M3ydeHne HaTypaabHbIX YUCE NPOJOJIKACTCS B
6 KJ1acce 3HaKOMCTBOM C HA4aJIbHBIMU MOHATHSIMHU TEOPUHU JAETUMOCTH.

Jlpyroii KpymHbIi OJIOK B COJACp)KaHUHU apu(pMETHYECKON JIMHUU — 3T0 Ipodu. Hauano m3yueHus
OOBIKHOBEHHBIX M JIECATHYHBIX ApoOei OTHECEHO K 5 Kiaccy. DTO MEpPBBI 3Talm B OCBOCHHUU
Npobeil, Koraa MpoMCXOAUT 3HAKOMCTBO C OCHOBHBIMHM UJAESIMM, MOHATUSAMHU TeMbl. [Ipu aToM
paccMoTpeHHre OOBIKHOBEHHBIX IpO0eii B MOITHOM 00BbEME PEAIECTBYET H3YUEHHUIO IECATHYHBIX
npo0ei, YTo 11es1eco00pa3HO C TOYKHM 3pPEHHUS JIOTMKM M3JI0KEHUS YHUCIOBOM JMHUH, KOT/Aa
MpaBUjIa ICUCTBUM C AECATUIHBIMU IPOOSIMA MOKHO OOOCHOBATD YK€ N3BECTHBIMH aJITOPUTMAMHU
BBITIOJIHEHUS JICUCTBUI C OOBIKHOBEHHBIMH JIPOOSIMHU. 3HAKOMCTBO C JECSATUYHBIMH JAPOOSMH
pacIIMpUT BO3MOKHOCTH JJIsi NMOHMMAHMs OOYYaIOLUIMMUCS NPUKIJIAJHOTO IPUMEHEHUS HOBOMU
3alUCH NPU U3YUEHUU JPYIMX MPEIMETOB U IPHU MPaKTUYECKOM Hcroib3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM ATall B M3YYEHHH APOOEH, rje MPOUCXOAUT COBEPILICHCTBOBAHHE HABHIKOB
CpaBHEHHMsI M TmpeoOpa3oBaHusi JpoOeil, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKU BBIUMCICHHWH, B TOM 4MCIE 3HAUEHUH BBIPAXEHUM, cOAep)KalluX U
OOBIKHOBEHHBIC, W JECATUYHBIC APOOH, YCTAHOBJIEHHE CBS3€H MEXAy HUMH, PAaCCMOTPEHHE
npuéMOB pelieHus 3aj1a4d Ha Apoou. B Hauane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C MOHSATHEM
MIPOLICHTA.

OCOOEHHOCTBIO HU3YUYCHUS MOJIOKUTCIIBHBIX U OTPHUIATCIbHBIX YUCCII ABJIACTCA TO, YTO OHU TAKIKE
MOTYT pacCMaTrpuBaTbCd B HCCKOJIBKO JTallOB. B 6 xmacce B Haugane HU3YUCHUSA TCMBI
«ITomoxxutenpHBIC U OTPpULATCIIBHBIC YUCJIa» BBIACIACTCA IMMOATCMA «]_IG.HBIG quciia», B paMKax
KOTOpOfI 3HAKOMCTBO C OTpULATCIIBHBIMU YHUCIAMU U [[GflCTBPISIMH C IIOJIOXUTCIBbHBIMHU H
OTpULATCIIbHBIMU YUCJIaMU MTPOUCXOJUT HA OCHOBC COACPIKATCIBHOIO IMOAX0A4a. 9TO MO3BOMISCT
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Ha JIOCTYIIHOM YPOBHE II03HAKOMUTD Y4aIlUXCs MPAKTUYECKU CO BCEMU OCHOBHBIMH ITOHATUSMHU
TEMBbl, B TOM YHUCJIE M C IMpaBWJIAaMH 3HAKOB IPH BBIMOJHEHUH apU()METHUECKUX JCHCTBHIA.
W3ydenue paliMoHaIbHBIX YHCE HAa 3TOM HE 3aKOHUYHUTCS, a OyJIeT MPOJI0KEHO B Kypce anreOpsl
7 Kmacca, 4TO CTaHET CJIEAYIOLIUM IIPOXOJOM BCEX IPUHIUINAIBHBIX BOIIPOCOB, TEM CaMbIM
paszieneHue TPyAHOCTEH oOJerdaeT BOCIPHUATHE MaTepHuaa, a paclpesielieHHe BO BpPEMEHH
CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHuH pEUIeHHI0 TEKCTOBBIX 33/a4 B 5—6 Kiaccax HCIOJB3YIOTCS apu(pMETHYeCKHe
pu€Mbl perieHus. TeKCTOBbIE 3a/jaul, pelIaeMble ITPU OTPAOOTKE BBIUYUCIUTEIbHBIX HABBIKOB B
5—6 xnaccax, paccMaTpUBAIOTCS 3a/layMl CIEIYIOIIMX BUJIOB: 3a/ladyd Ha JBUKEHME, HA YacTH, Ha
MIOKYTIKH, Ha padOoTy U POU3BOAUTEIBLHOCTD, HA IPOLIEHTHI, HA OTHOILIEHHUA U Nponopuuu. Kpome
TOro, oOydaromuecs 3HAKOMATCS C MNpuUEMaMH pELIeHHs 3a4ad 1epedopoM BO3MOMXKHBIX
BapHaHTOB, y4yarcs paboTaTh ¢ MH(OpMaIe, mpeacTaBIeHHON B popMe TabIHIl WK AUarpamMM.

B IlpumepHoil amanTupoBaHHOW pabouelt mporpamMme MPeaycMOTpeHO (GOPMUPOBAHUE
MPOMEJCBTUYECKUX aNreOpandeckux MpeacTaBieHuil. BykBa kak CHMBOJ HEKOTOPOTO YHCIIA B
3aBUCUMOCTH OT MAaTEMAaTHYECKOI0 KOHTEKCTAa BBOJMUTCS IOCTEIIEHHO. ByKBEHHass CMMBOJIMKA
IIMPOKO HCIIOJIB3YETCS TPEXAEC BCEro s 3alUCH OOIIMX YTBEPKICHUN W TPEIIOKCHHM,
(dhopMyII, B YaCTHOCTH JJIsi BEIYHCIICHUS TE€OMETPUYCCKUX BEIIMYMH, B KAYECTBE «3aMECTUTEIISD)
qyuca.

B kypce «Marematuku» 5—6 KjacCoB IpEACTaBIEHA HAIJIA(HAs T€OMETPUs, HAIpaBJICHHAas Ha
pa3BUTHE 0OPa3HOTO MBIIUICHHS, TPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, U300pa3UTEIbHBIX YMEHUH.
OTo  BaxHBIH dTall B M3YYEHUM  TIE€OMETPUM, KOTOPBIM  OCYIIECTBISETCS  Ha
HATJISITHO-TIPAKTUYECKOM YPOBHE, ONUPAETCS HA HATIISAIHO-00pa3HOE MBIIICHHE 00yYatOIIUXCSL.
bonbmas poiab OTBOAUTCS IPAKTUYECKOU AEATENBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOACIIMPOBAHUIO.
OOyuaromirecs 3HAKOMSTCS C TeOMETPUIECKUMH (PUTYPaMU HA IUIOCKOCTH U B TIPOCTPAHCTBE, C UX
MPOCTEUIIMMHU KOH(PUTYPALTUSAMHE, Y4aTCsl N300pa’kaTh MX HA HEJIMHOBAHHOM M KJIeT4aToi Oymare,
paccMaTpuBarOT UX IIPOCTEHIINE CBOMCTBA. B nporecce u3ydeHus Haris AHOU FeOMETPUHY 3HAHMS,
MOJTyYeHHbIe 00yUYaIOMIMMHUCS B HAYaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCA.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IJ1aHy B 5—6 Kj1accax M3y4aeTcsi MHTErpUpOBaHHbIN IpeaMeT «MaTtemaTukay,
KOTOPBIM BKJIIOYAET apU(PMETHYECKHi MaTepual U HaNIAJHYI0 TEOMETPHIO, a TaKxke
IIPOINEAEBTUUECKUE CBEJIEHUS U3 alreOpbl, B3JEMEHTHl JIOTMKM M Hadajla ONMCaTeIbHOU
CTaTUCTUKH.

Y4eOHbIH TUIaH Ha U3yYeHHE MaTEMaTUKH B 5—6 KJlaccax OTBOAMT HE MEHee 5 yueOHbIX YacoB B
HEJIEIIO B TEYCHUE KaXK0r0 ro1a o0yueHus, Bcero He MeHee 340 yuyeOHBIX YacoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
5 KJIACC

HarypaJjibHble Yuc/ia U HyJIb

Harypanproe umcno. Psn Hatypanpabix uyucen. Yucio 0. M3o0pakeHue HATypallbHBIX YHUCEI
TOYKAMM Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

ITo3uumoHHas cucreMa cuucienus. Pumckas Hymepanus Kak puMep HEMO3UIIMOHHON CUCTEMBI
cuuCIIeHHUs. JlecATUYHas cucTeMa CUMCIICHHUS.

CpaBHeHHE HAaTypaJIbHBIX YHCETl, CPABHEHUE HATYPAJIbHBIX YKcen ¢ HylIéM. CrIocoObl CpaBHEHHS.
OxpyrieHue HaTypalbHbIX YUCEIL.
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CnoxeHue HaTypalbHBIX YMCEJl; CBOWCTBO HYJI NpPU CIOKEHUU. BbluMTaHue kak aelcTBHE,
0o0paTHOE CIIOKEHUIO. YMHOXXCHHME HATypaJbHBIX YHCEN, CBOMCTBa HYJS M EAMHUIBI TpU
yMHOXXEHUH. [leneHue kak aeWcTBUE, oOpaTHOE YMHOXeHHIO. KOMIOHEHTHI JEHCTBHMA, CBS3b
Mexay Humu. [IpoBepka pesynbraTa apudmernueckoro aeicTBus. I[lepemecTuTenbHOe H
COUETaTEbHOE CBOWCTBA (3aKOHBI) CIOXEHUS M YMHOXXEHHS, PACIPEACIUTEIILHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB Il O0O3HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA W 3allUCH CBOWCTB
apudmeTnyecKux IeHCTBUH.

I[e.HI/ITeHI/I nu KpaTHBIe quciia, pa3JIO)KeHI/Ie Ha MHOXHUTCIIHN. HpOCTBIC U COCTaBHBIC 4YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue c octaTkoM.

Crernens ¢ HaTypaJIbHbIM ITOKA3aTCJICM. 3amnmck 4ncia B BUJC CYMMBI paspAaHbIX ClIaracMbIX.

HucnoBoe BbIpakeHUE. BbIUKCIIEHHE 3HAYECHHMI YHCIIOBBIX BBIPAXXEHUM; MOPSAIOK BBINOJHEHUS
nerctBuid. Mcnonb3oBaHue NpH BBIYUCICHUSX NEPEMECTUTENBHOTO U COYETATEIBHOIO CBOWMCTB
(3aKOHOB) CJI0KEHHUS U YMHOXKEHHUSI, pACIIPEACIIUTEILHOTO CBOMCTBA YMHOKCHHUS.

JApoou

[IpencraBnenne o 1pobu Kak crocode 3amucu 4acTH BedrYuHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHBIE U HETIpaBUIbHBIE ApoOH. CMemaHHas 1po0b; MpeICTaBlIeHNe CMEIIaHHONW 1podu B
BUJIC HEMpPAaBUJIBHON JApOOM M BBIIEICHUE IIEJIOW YacTW 4YMCIa W3 HENpPaBUIBHON JpOOH.
N3o0paxenune npoOeit ToukaMu Ha YUCIOBOU mpsimoit. OCHOBHOE CBOMCTBO Apodu. CokpalieHue
npobeii. [IpuBenenue npodu k HOBoMY 3HaMeHaTen. CpaBHEHHE APOOCH.

CrnoxeHue W BBIYMTAHHE JIPOOei. YMHOXKEHUE U JeJIeHHEe qpo0Oeii; B3aMMHO-00paTHbIC JApoOH.
HaxoxaeHne 9acTu 11e10r0 U IeJIOTO 10 €r0 YacTH.

Hecstuunas 3ammch apoOeit. [lpencraBieHune necATUYHOW IpOOM B BHIIE OOBIKHOBEHHOM.
N300pakeHne NecATHYHBIX IpoOel TOYKaMu Ha 4YuCIIOBOW mpsiMoi. CpaBHEHHE IECATHYHBIX
IpoOeit.

Apudmernueckue 1eHCTBHS ¢ ASCATHUHBIMU Apo0sMH. OKpyTIIEHHE JeCATUYHBIX APOOECH.
Pemienne TeKCTOBBIX 32124

Perienue TeKCTOBBIX 33124 apupMeTHIECKUM crtocoboMm. Pemenne nornueckux 3agad. Pemenne
3a7a4 mepe0opoM BCeX BOZMOXKHBIX BapuaHTOB. Mcronb30BaHNe NPU PEIICHUH 3a/1a4 TaOIuIl 1
CXEM.

Pemenue 3agau, coaepxammx 3aBUCUMOCTH, CBA3bIBAIOIME BEJIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJTMYeCTBO, CTOMMOCTh. EIMHUIBI U3MEpEHUs: MacChl, 00bEMa, 1IEHBI;
paccTosiHusl, BpeMEHHU, CKOPOCTH. CBS3b MEXKITY SAUHUIIAMU U3MEPEHUS KaXKJ0M BEJIMUMHBI.

Pemenunie oCHOBHBIX 3a/1a4 Ha JPOOH.
[IpencraBneHue JaHHBIX B BUIE TAONUIl, CTONOYATHIX JAHATPAMM.
Harasignasi reometpust

Harnsianaeie npeacraBieHuss O Qurypax Ha IUIOCKOCTH: TOYKA, MpsMas, OTPE3OK, Jyd, Yrodi,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXXHOCTb, KpYyr. Yroi. IIpsaMo#, ocTpslil, TylIOM U pa3BEPHYTHII
YTJIBL.
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JlnvuHa OoTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. J[JIMHA JIOMaHOH, IEPUMETP MHOIOYIOJIbHUKA.
N3mepenue 1 NoCTPOCHUE YIVIOB € IOMOILBIO TPAHCIIOPTHPA.

Harnsanaeie mpexacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; IPSIMOYTOJBHHUK,
KBAaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (UTYP.

N3o6pakenue ¢puryp, B TOM 4nciIe Ha kiaetyaToit 6ymare. [loctpoenne koHpurypamuii u3 yactei
NpSIMOH, OKPY>KHOCTH Ha HEJTMHOBAHHOM U KJIeT4aToi Oymare. Mcronp30BaHne CBOHCTB CTOPOH H
YTJIOB NPSIMOYTOJIbHUKA, KBapaTa.

[Tnomans NpsSMOYTroNbHUKA U MHOTOYTOJIBHUKOB, COCTABIICHHBIX M3 TNPSMOYTOJbHUKOB, B TOM
yrcie Guryp, n300pak€HHBIX Ha KJIeT4aToi Oymare. EqUHUIIBI M3MEpeHus TUTOIIA M.

Harnsianaeie npeacTaBieHus: O MPOCTPAHCTBEHHBIX (HUrypax: MPSMOYTOJIBHBINA MapallieNenuies,
KyO, MHOTOTpaHHUKH. V300pakeHHe NpOCTEHIINX MHOTOIpaHHUKOB. Pa3BépTku Kkyba
napamnenenunena. CosnaHue Mojieneld MHOTOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IIACTHIINHA U

ap.).
O0BEM IPAMOYTOIFHOTO TapaieNienunena, Kyoa. Enuauns usmepenus ooséma.
6 KJIACC

HatypaJsibHble yuc/ia

Apudmernueckne JeHCTBHS C MHOTO3HAYHBIMH  HATYpaJbHBIMH YHCIaMHU. YHCIOBbIE
BBIPAKEHUS, NOPSAOK JEHCTBUIN, UCIOJIb30BaHUE CKOOOK. Vcrosb30BaHME NPU BBIUMCICHMSIX
IIEPEMECTUTEIIBHOTO U COYETATENIBHOIO CBOMCTB CIIOKEHUS U YMHOKEHHUs, PACIIPEICIUTEIBHOIO
cBoiicTBa yMHOeHUsA. OKpyIJIeHHE HATypaJIbHbIX YUCEI.

JlenuTenu W KpaTHBIC YUCIA; HAaUOONBINHA OOIMMN JENUTENh U HaWMEHbIIee 00IIee KpaTHOE.
JlenuMocTb CyMMBI M IPOU3BEACHUS. J[eJIeHne ¢ OCTaTKOM.

JApoou

OObIkHOBEHHasi JIpoOb, OCHOBHOE CBOWCTBO JpoOH, cokpamieHue apobeil. CpaBHeHUE U
ynopsaounBanue apoodei. Pemenue 3agay Ha HaXOXKIACHHWE YacTU OT IIEJIOTO U ILIEJIOT0 MO €ro
gactu. Jl[poOHOe uncino Kak pe3yibrar aeneHus. llpeacraBieHue AecsITUYHON OpoOu B BUE
OOBIKHOBEHHOH JpOOM ¥ BO3MOXXHOCTb IIPEJICTABICHUS] OOBIKHOBEHHOH JpoOM B BHUJE
necaTnyHoi. JlecsaTuyHble ApoOM M MeTpHuecKas cucremMa mep. ApupMeTHUECKUe NEHCTBHS H
YHCIIOBbIE BBIPAXKEHUSI C OOBIKHOBEHHBIMHU U JICCTUYHBIMU  IPOOSIMH.

OtHowenue. [lenenue B JaHHOM oTHoIIeHUU. Maciirad, nponopuus. IIpuMmenenune nponopuuii
IIpU PELICHUHU 3a/1a4.

IlonsaTtne mnpoueHta. BpluuciaeHue NpoOLEHTAa OT BEJIWYUHBI M BEIWYUHBI 110 €€ IMPOLEHTY.
BripaxkeHne NpoIEeHTOB NECATHYHBIMHU JApoOsimu. PerieHue 3agau Ha mpoueHTH. BeipakeHue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

Ilon0:kuTEABbHBIE H oTpuIaTe/JIbHbIC YUC/IA

[lonoxxurenbHple W oTpuULaTeNbHble yucna. Llenble yucna. Monyns 4ucia, reoMeTpudecKas
MHTEpHpeTanus Moxayis uucia. V3o0pakeHue ducesl Ha KOOPAMHATHOM HpsAMoil. UmcioBblie
npoMexxyTku. CpaBHeHHE uHceln. ApUPMETHYeCKHe JEHCTBHS C TIOJOXHUTEIbHBIMU H
OTPULIATEIILHBIMU YU CIIAMH.
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[IpsiMoyrosbpHas cucTeMa KOOPAUHAT Ha IIIOCKOCTH. KoopanHATHI TOUYKH Ha IJIOCKOCTH, abciucca
u opauHara. [loctpoenne Touek u Guryp Ha KOOPAMHATHOM ITIOCKOCTH.

BykBeHHbIe BbIpasKeHH

[Ipumenenne OyKB Al 3alMCH MaTeMaTHYECKUX BBIpAXEHUH W mpemioxeHuil. CBoiicTBa
apupMeTHueCKuX AeicTBUil. BykBeHHBIE BBIpaKEHHSI M YHCIIOBBIC IOJCTAaHOBKHU. ByKBEHHBIE
paBeHCTBA, HAXOXK/IEHUE HEM3BECTHOTO KOMIIOHEHTA. DOpMyJIbl; POPMYIIBI IEPUMETPA U TUIOIIAIH
IIPSIMOYTOJIbHMKA, KBaJpaTa, 00bEMa napajuiesenuneaa u Kyoa.

PemeHne TeKCTOBBIX 3a1a4

Pemrenue TeKCTOBBIX 3a/1a4 apupMeTndeckuM criocodom. Perrenue nornvyeckux 3amad. Pemenue
3aja4 nepe0opoM BCeX BO3ZMOKHBIX BAPHAHTOB.

Pemenne 3anmau, conep:KalMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIMYHMHBI: CKOPOCTb, BpeMs,
paccrosiHMe; II€Ha, KOJHMYECTBO, CTOMMOCTbB; NPOWU3BOAMTENBHOCTb, BpeMs, 00BEM paboTHI.
EauHunbl u3MepeHus: Macchl, CTOMMOCTHU; PacCTOSIHMSI, BPEMEHM, CKOPOCTH. CBsA3b MEXAy
€AVMHULAMU U3MEPEHUS KaXKIOU BEIIMYHHBI.

Pemrenne 3anay, CBSI3aHHBIX C OTHOLICHUEM, NPONOPLUOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMH;
peleHre OCHOBHBIX 33aJa4 Ha poOU U TMPOICHTHI.

O1eHKa 1 IPUKHUJIKA, OKpYyTIIeHHE pe3yibTara. CocTaBieHne OyKBEHHBIX BBIPAKEHHIA 110 YCIOBUIO
3aJ1a4H.

[IpencraBnenne JaHHBIX C MOMOUIbIO TaOmuI U nuarpamm. CTon04aTeie JUarpaMMbl: YTEHUE H
IIOCTpPOEHUE. UTeHHE KPYrOBBIX AUArPaAMM.

Harasanas reomMeTpus

Harnsnaeie npencraBienus o (urypax Ha IUIOCKOCTH: TOYKA, MpsMas, OTPE30K, Jyd, Yroi,
JIOMaHasi, MHOI'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYIKHOCTb, KPYT.

B3anMHOe pacnosnokeHue JByX IpsMBIX Ha  IUIOCKOCTH, MapajUIeNIbHbIE  IIPSIMBIE,
NEepIEHIUKYIISIPHBIC NpsMble. M3MepeHure pacCTOSHUN: MEXAY ABYMs TOYKAMH, OT TOYKH IO
PSIMOM; JUIMHA MAapUIPyTa HA KBaJPAaTHOM CETKE.

N3mepenne U NOCTPOCHUE YIJIOB C IOMOLIBIO TPAHCHOPTHpPA. Buabl TpEeyronbHUKOB:
OCTPOYTOJIbHBIN, TPSAMOYTOJIbHBINA, TYMOYTOJbHBIN; paBHOOCAPEHHBIH, PaBHOCTOPOHHUIA.
YeThIpEXYroJIbHUK, TPUMEPBI YETHIPEXYTOIbHUKOB. [IpsIMOYrogbHUK, KBaApaT: UCIOJIb30BAHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHanei. VMzoOpakeHue reoMeTpuueckux (puryp Ha HeTMHOBAaHHOU
Oymare C HMCHOJB30BAHMEM LUPKYJs, JIMHEHKH, YTOJbHUKA, TpaHcmopTupa. llocTtpoenus Ha
KJIET4aTOM Oymare.

[lepumeTrp MHOrOyrompHuka. [loHsATHE IUIOMAAM (QUTYPBI; €AMHUIBI W3MEPEHHUS IUIOIIAIH.
[TpubnmxEnnoE N3MepeHue Iomaan Guryp, B TOM 4uciie Ha KBaapaTHO# ceTke. [Tpubnmxénnoe
HU3MEPEHUE JUIMHBI OKPYKHOCTH, ILIOIIAN KPYTra.

CummMeTpusi: LEHTpaldbHas, OCeBas W 3epKallbHas CHUMMETpHH. llocTpoeHWe CHMMETPHYHBIX
¢buryp.

Harnsiaaeie mpencTaBieHHs O NMPOCTPAHCTBEHHBIX (UTypax: mapajuienenumnen, KyO, mpusma,
NUpaMuia, KOHYC, WIMHAP, ap | cdepa. M300paxkeHne npoctpancTBeHHBIX Guryp. [Ipumepsr
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Pa3BEPTOK MHOTOTPAaHHUKOB, IMIIMHpPA U KoHyca. Co3jaHne Mo/iesiel MpoCTPaHCTBEHHBIX (pUryp
(13 Oymaru, IpOBOJIOKH, TUIACTHIIMHA U JIp.).

[TonsTre 00bEéMa; equHUIBI U3MepeHUs 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapalyiesieuIea,
KyOa.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIBTATBI OCBOEHUS NPUMEPHOM

PABOYEM ITPOI'PAMMBI KYPCA (IIO TOJIAM OBYUEHUS)
JlocTrkeHne MPeAMETHBIX pe3ysibTaToB oOyuatomumucs ¢ PAC Ha stane o0ydeHus B OCHOBHOU
IIKOJIC OTPECNIICTCS WHIANBUIYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK ¢ OCOOCHHOCTSMU
MMO3HABATEIPHOMN JIEATEIFHOCTH M HEPABHOMEPHOCTBIO PA3BUTHS MICUXUYECKUX (YHKIUH, TaK U
COLMAJIbHBIM OIBITOM ayTUYHBIX IIKOJIBHUKOB. [103TOMY NOCTHKEHUE TPEAMETHBIX PE3YIBTATOB
KOHKPETHBIM yYalIMMCsI MOXKET HE BCErJla COBMAJIaTh C BPEMEHHBIMH I'PAHUIIAMU OOyUYEHUS TIO
rojgam o0y4yeHwus.

OcBoenue yueOHOro kypca «Maremaruka» B 5—6 Kiaccax OCHOBHOM IIKOJBI JIOJHKHO
o0ecreynBaTh JOCTIKEHHE CIIEIYIONNX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

5 KJIACC
Yucaa v BoIYMCICHUS

— [ToHuMaTh ¥ NPaBUIBHO YHOTPEOJATh TEPMUHBI, CBSA3AHHBIE C HATYpaJbHBIMU
YrcIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU JAPOOSMH.

— CpaBHUBaTh U YNOPSIOYUBATH HAaTypajbHbIE YHCIIA, CPABHUBATH B IIPOCTEHIINX
citydasix OOBIKHOBEHHBIE IPOOH, AECATUYHBIE APOOH.

— CoOoTHOCUTH TOYKY HAa KOOPAMHATHOM (YMCIOBOM) NPSIMOM C COOTBETCTBYIOLIUM
el uucioM M HW300pakaTh HATypalbHbIE 4YHCIA TOYKAMU Ha KOOPAWHATHOH (UHMCIOBOI)
IPSIMOM.

— BeimonuaTe  apudmernyeckue JEHCTBHA C  HATypajbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JPOOSMHU B MPOCTEHIIUX  CITydasx.

— BbINONMHATE NPOBEPKY, NPUKUAKY PE3YJIbTATa BBIUMCICHUH.

- OxpyrisaTh HaTypajabHbIC YHUCTIA.

Pemenne TekcToBBIX 32124

— Pemate TekcToBBIE 3amaud  apuMETHYECKHMM CHOCOOOM W € TIOMOIIBIO
OpPraHM30BAHHOI'0 KOHEYHOT'O Ilepedopa BCEX BO3ZMOXKHBIX BAPUAHTOB.

— Pemats 3a1aun, cofeprkalue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYMHBL: CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1IEHA, KOJIMYE€CTBO, CTOMMOCTb.

— Hcnonb30BaTh KpaTKWE 3alMCH, CXEMbl, TaOIHUIbI, 0003HAUEHUS MPH PELICHUN
3a/1ad4.

— ITonb30BaTbCs OCHOBHBIMM €JMHULIAMHU WU3MEPEHMsI: LIEHBI, MACChI; PACCTOSHMUS,
BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHU €IMHUILIBI BEJITUYMHBI YEPE3 APYTHE.

— W3Bnekars, aHaIM3UPOBAaTh, OLEHUBATH UH(POPMALIMIO, MPEICTABICHHYIO B
tTabnuie, Ha CTOJNOYATOM JAuMarpamMme, MHTEPIPETUPOBATH IPEACTABICHHBIC JaHHBIC,
HCIIOJIB30BATh JAHHBIC DU PEIICHUM 3a1a4.

Harnasipnas reomerpust

— ITonb30BaTbCA TEOMETPUYECKUMH IIOHATHAMU: TOUKA, IIPsIMast, OTPE30K, JIyd, yIroJ,
MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

— [IpuBoANUTH TPUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIIUX (opMy
W3YYEHHBIX TEOMETPUUYECKHX PUTYp.
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- Hcnonb30BaTh TEPMUHOJOTHUIO, CBA3AHHYKO C YyIJIaMU: BEpPLIMHA CTOPOHA; C
MHOTOYTOJIbHUKAaMU: yTOJI, BEPIINHA, CTOPOHA, IUArOHAJb; C OKPY>KHOCTBIO: Paauyc, AUaMETp,
LICHTP.

— N300paxaTh U3YYCHHBIE TEOMETpUYECKHE (HUTyphl Ha HEIMHOBAHHOW U
KJIET4aTOl Oymare ¢ TOMOIIBIO UPKYJISI U THHEHKH.

- HaxomuTe 1yIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C IMOMOILIBIO
JINHEVKH, CTPOUTH OTPE3KH 3aJaHHOMU JIJIMHBIL; CTPOUTH OKPYKHOCTb 3aJaHHOIO pajinyca.

— Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYTOJIbHUKA, KBaapara IJs UX
MMOCTPOEHUS, BBIYUCIICHUS TUIOIIAAN U IEPUMETPA.

- BerumcnsaTe mepuMeTp W IUIOMIA[NL KBajpara, NpSIMOYTOJIbHUKA, (uUryp,
COCTaBIICHHBIX U3 MPSAMOYTOJIHHUKOB, B TOM YHCIie PUTyp, N300pakEHHBIX Ha KJIeTYaTol Oymare.

— [Tonp30BaTbCsi OCHOBHBIMH METPUYECKUMHU E€IMHULIAMH HW3MEPEHUS JUIMHBIL,
IUTOLIAH; BBIPAXKATh OJJTHA €IMHULbI BEJMYUHBI YEPE3 IPYTHE.

— Pacnio3naBath mapamnenenwuriesn;, Ky0, HCIIONIB30BaTh TEPMHUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapajuieenureaa, Kyoa.

- Beruncnsate 00b€M  KyOa, mapamienenuiena MO 3aJaHHBIM  HU3MEPEHUSM,
MOJIB30BAThCS SAMHHUIIAMH U3MEPEHUS 00BhEMA.

— Pemate HecnoxkHble 3aJauyd Ha M3MEPEHUE TEOMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTyalUsX.

6 KJIACC
Yucaa v BoIYMCICHUS

— 3HaThb M IOHMMAaTb TEPMUHBI, CBA3aHHbIE C pA3JIMYHBIMU BHUJIAMHU 4YHCET U
croco0amMy UX 3alHCH, MEPEXOIUTh (€CITH 3TO BO3MOXKHO) OT OAHON (DOpMBI 3amucH 4Mcia K
JIPYTOM.

— CpaBHHMBaTh W YNOPAJOYMBATH LIEJIbIE YMCIA, OOBIKHOBEHHBIE U JIECATHYHBIC
Ipo0Ou, CpaBHUBATH YMCIIA OJTHOTO M PA3HbIX 3HAKOB.

— BbInonHATE, cOYeTast yCTHBIC U TMCbMEHHBIE TPUEMBI, apuPMETHIECKHUE TeHCTBUS
C HATypaJIbHBIMH M IIEIBIMH YHCJIaMH, OOBIKHOBEHHBIMH U JCCATUYHBIMH JIPOOSIMH,
IIOJIOKUTEIBHBIMU U OTPULIATEIILHBIMU YU CIIAMH.

— BbruncnsaTh 3HaYE€HHS YMCIOBBIX BBIPAXKEHUM, BBIINOJIHATH NPUKUAKY U OLEHKY
pe3yJIbTaTa BEIYMCIICHUH; BBITOIHATH MPE0Opa30BaHMS YUCIOBBIX BBIPAKEHUI HA OCHOBE CBOMCTB
apudmeTnyecKux IeHCTBUM.

- CoOTHOCUTB TOUKY Ha KOOPJIMHATHON MPSIMON ¢ COOTBETCTBYIOIIMM €M YUCIIOM U
n300pa)kaTh YMCIIa TOUKAMH Ha KOOPAMHATHOM MPSAMOi, HAXOJUTh MOYJIb YHCIIA.

— COOTHOCUTB TOUKH B IPSAMOYTOJIbHON CUCTEME KOOPJIMHAT C KOOpJMHATAMH 3TOMI
TOYKH.

— OKpyTJIATh LEJIbIE YUCIIA U JIECATUYHbIE JPOOU, HAXOAUTh NPUOIMKEHUST YHCE.
YucnoBbie 1 0yKBeHHbIE BbIPaKeHHUS

— [Tornmath U ynoTpeOnsiTh TEPMHUHBI, CBSI3aHHBIC C 3aMKCHIO CTEIIEHW YHCIIA,
HaxoJUTh KBaJpaT U KyO 4YHCIIa, BBIYUCISATH 3HAUEHUS YUCIOBBIX BBIPAXKECHUH, COAEpIKAIIUX
CTCIICHU.

— [Tonp30BaTbCcsi NpU3HAKAMU JEJIMMOCTH, PACKIIA/IbIBaTh HATypaJbHbIC YUCIA
Ha MPOCTHIE MHOKUTEIIN.

— [Tonb30BaThCs MAaCIITA0OM, COCTABIISATH IPOMIOPITUU ¥ OTHOIIICHHUS.

- Hcnonp3oBaTh OYKBBI JUIsi 00O3HAYEHUS YHMCEN TPU 3alKUCH MATEMATHYECKUX
BBIPKEHUH, COCTABIISTh OYKBEHHBIC BBHIPAKEHUSI U (POPMYJIbI, HAXOUTh 3HAYCHHSI OyKBEHHBIX
BBIpaXEHUH, OCYIIECTBIISISI HEOOXOAUMbIE MTOJCTAHOBKHU U ITPeoOpa30BaHuUs.

— HaxonuTe HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.
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PemeHne TeKCTOBBIX 3aa4

- Pemarp MHOromaroBble TEKCTOBBIC 3a7aud apUPMETHIECKHM CIIOCOOOM.

- Pemare 3agaum, CBS3aHHBIE C OTHOLLEHHEM, MPOMOPUUOHAIBHOCTHIO BEIWYMH,
MPOLIEHTAaMU; peliaTh TP OCHOBHBIC 33]]a4M HA APOOU U MPOIICHTEHI.

- Pewrars 3aaun, copeprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTb,
BpEMsi, PACCTOSHHUE, IICHA, KOJIUYECTBO, CTOUMOCTH; MPOU3BOJUTEIHLHOCTH, BpeMs, 00bEMa
paboThI, UCTIONB3YS apuMETHIECKUE JIEHCTBUS, OIICHKY, IPUKUAKY; ITOJIb30BAThCS SIUHUIIAMH
W3MEPEHHS COOTBETCTBYIOLIMX BEJIUYKH.

- CocTaBisiTh OyKBEHHBIC BEIPAKEHUS TI0 YCIOBUIO 3a]Ia4H.

— W3Bnekarb WHPOpPMAIUIO, MPEACTABICHHYIO B Ta0nWIax, Ha JMHECHHOMH,
CTONOYaTOW WM KPYroBOM JMarpaMmax, HWHTEPIPETUPOBATH MPEACTABICHHBIC JIAHHEBIE;
KCIMOJIb30BATh IAHHBIE IIPU PELICHUU 3a/1a4.

- [TpencraBnsaTh WHGOPMAIMIO C TIOMOIIBIO TaOJHUIl, JMHEHHOW W CTOJIOYATOMN
JIAarpaMm.

Harusanas reomerpust

— [IpuBoANUTH TPUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIIUX (opMy
M3YyYEHHBIX TEOMETPUYECKHX IUIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, NMPUMEpHl paBHBIX H
CUMMETPUYHBIX  (QUTYP.

- N300paxaTh C NOMOILBIO LIUPKYJIs, IUHEHKH, TPAHCIIOPTUPA Ha HETMHOBAHHOMN U
KJIeTyaTol Oymare u3ydeHHbIE IUJIOCKHE TeoMeTpudeckne GUrypsl M KOHQUTYpaluw,
CUMMETPUYHBIE (PUTYPBI.

— [Tonb30BaTbCs TEOMETPUUECKUMH TOHSATHAMU: PABEHCTBO (UTYDP, CHMMETPHS;
HCIIOJIB30BaTh TEPMUHOJIOTUIO, CBA3aHHYIO C CHMMETPUEH: OCh CUMMETPHUH, LICHTP CUMMETPUHU.

— Haxonuths BeNWYMHBI YIIIOB U3MEPEHHMEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIIbl 3aJJaHHOM BEJIMYUHBI, II0Jb30BATbCSA IPU PEIICHUM 3a1ad IpaJyCHOM MEPOU YIJIOB;
pacro3HaBaTh Ha YepTEkKaX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOM  YIUIBL.

— Beluucnate  UIMHY JIOMaHOW, IIEpUMETP MHOIOYTOJIBHUKA, I10Jb30BATHCS
€IUHULAMU U3MEPEHMS JUIMHBI, BBIPAXaTh OJHU €IUHULIBI U3MEPEHUs JUIMHBI Yepe3 APyrue.

— Haxonutb, HCNONB3ys 4EPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMs
TOYKaMU, OT TOYKH 0 NIPSIMOM, JUIMHY IIyTH HA KBaJPATHOU CETKE.

— Boraucnars miomans GuUryp, COCTaBICHHBIX U3 TPSIMOYTOJIbHUKOB, HCIIOIB30BAThH
pa3bueHue Ha MPSIMOYTOJbHHMKH, Ha paBHbIE (PUTYpHI, JOCTpPaWBaHHE A0 MPSIMOYTOJbHHKA,
MIOJIB30BAaTbCs OCHOBHBIMHM €IMHHUIIAMM HM3MEPEHUS IUIOLIAJAM; BBIPAXaTb OJHU EAVHUIBI
M3MEPEHUS TUIOLIAAN Yepe3 Apyrue.

— Pacnio3HaBaTh Ha MOJENAX M HW300pKEHHUSIX NHPAMHUIy, KOHYC, LHMIHHID,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, peOpO, IpaHb, OCHOBaHUE, pa3BEPTKA.

- N300pakaTh Ha KJI€TYaTON OyMare npsMOYTOJIbHBIA MapaieIenune.

— Bbruucnare 00bEM MPSMOYTOJIBHOTO Tapajulesenumnena, Kyba, MoIb30BaThbCs
OCHOBHBIMH €IMHUIIAMU U3MEPEHUS 00bEMA; BEIPAXKATh OJITHU €AMHHUIIBI U3MEPEHHS 00bEMa yepes
JpyTHE.

— Pemate HECOXHBIE 3aJa4d Ha HAXOXKICHHE TICOMETPUYECKMX BEIUYMH B
MIPAKTUYECKUX CHUTYaLMsIX.
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TEMATUYECKOE IIJTAHUPOBAHUE VYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)

5 kaacc
(ne menee 170 u)

HasBanmue

pa3aesa (Tembl)
Kypca (4Mcji0 4acoB)

OcHoBHOe COoICPKaAaHUE

OcHoBHbIE BHAbI JIeSITEJIbHOCTH oﬁyqamumxm

HarypanabHblie
qyucia. JledcTBus
¢ HATYPAJIbHBIMH
YUCJIaMHU

(43 v)

JlecsTuaHas cucrema
CUUCJICHUS. Pan
HaTypaJIbHBIX 4yHuCcel.
HarypanbHbi pan.

Yucno 0. HarypanbHbie
quciia Ha KOOPJUHATHOM
IPSIMOU. CpaBHeHue,
OKpYTIJIEHUE HaTypaJIbHbIX
quCel.

Apudpmernueckre

JIeHUCTBUS C
HaTypaJbHBIMU YHCIJIAMU.
CBolictTBa  HyJsI  0OpH
CJIIO)KEHUM U YMHO>KCHHHU,

CBOMCTBA €IWHUILIBI NpHU
YMHOKEHUH.
IlepemecTurenbHOE U

codeTaTeIbHOE CBOMCTBA
CJIOKCHUSI U YMHOKECHUSI,
pacnpeneauTenbHOe
CBOMCTBO YMHOXCHHUSI.

Jlenurtenn W KpaTHbIE
4qucIa, pa3iioXXeHue
qUcjia Ha MHOMXHUTEIH.
Jlenenue ¢ ocTaTKoOM.

Yurarh, 3aNMCHIBATH, CPABHUBATHL HATypaJIbHbIC YHCIA;
npeaIaraThb U 00Cy:KAaTh CIOCO0bI YIIOPSIOYMBAHUS YHUCEIL.
HN3006paxkars KOOpPAWHATHYIO IMPSIMYIO, OTMedYaThb 4ucCia
TOYKAaMM  HA  KOOPAMHATHOM  NPSIMOM, HAXOAUThH
KOOPJAMHATHI TOYKH.

HccnenoBars cBoiicTBa HaTypaJabHOIro psina, yucen 0 u 1
IPHU CJIIOKEHUU U YMHOYKECHUH.

Hcnoab3oBaTh NPaBUJIO0 OKPYTJICHUS HATYPaAJIbHBIX YHCEIL.
BbInoJIHATL apudMeTHYeCKHe AeHCTBHS C HATypaJlbHBIMHU
4HCIJIIAMHU, BBIYMCJIATH 3HAYECHHUSI YUCIIOBBIX BBIPAKECHUI CO
CKOOKaMHu U 0€3 CKOOOK.

3anuceIBaTh IIPOM3BEJIECHUME B BHJE CTENEHU, YUTATh
CTEIIEHU, HCMOJb30BAaTh TEPMHMHOJIOTHIO (OCHOBaHUE,
[10Ka3aTejlb), BBIYUCJIATH 3HAYCHUS CTEICHEN.

BBINOIHATE NPUKUAKY M OLECHKY 3HAYCHUN YHCIOBBIX
BBIp@XXEHU, NpeAaraTb U NIPUMeEHATh NPUEMBI IPOBEPKU
BBIYMCIICHUH.

Hcnonb3oBars MNpPH BbIYUCJIECHUAX IIEPEMECTUTEIIBHOE U
COYETaTEIbHOE  CBOMCTBA  CJIOXKEHHUS UM YMHOJKCHHUS,
pacipeeIuTeIbHOE CBOMCTBO YMHOXKEHUS; (pOPMYyIMPOBATH
U T[PUMEHATb MNpaBWwiIa IpeoOpa30oBaHUsS  YMCIIOBBIX
BBIPQYKEHUII HA OCHOBE CBOMCTB apHU(PMETHUECKUX JECHCTBHUIA.
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IIpocTthie ©W coOcCTaBHBIEC
qyca. IIpn3naku

nenuMocTH Ha 2, 5, 10, 3,
9.

CrenieHb ¢ HaTypajJbHBIM
MMOKa3aTeJIeM.

YuciaoBbI€ BBIPAKCHUS;
MOPSIZIOK NEUCTBUM.

Perrenue TEKCTOBBIX
3aga4g Ha BCE
apudmeTrnueckmne

JCHCTBHSI, HA OBUXKCHHE
U MOKYTIKU.

HccaenoBaTh YHCIIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh H
000CHOBBIBATH TI'MIIOTE3bl, (opMyJMpPoOBaTHL 00001IEHUS U
BbIBOJAbI 10 pe3yJibTaTaM IPOBEAEHHOIO HCCIEI0BaHUS.
@opmMyJIMPOBATH ONpedeJICHUs1 JICIUTEIsd W KpaTHOTO,
Ha3bIBaTh JICJUTEJIM W KpaTHBbIE YHCIA; Pacno3HaBaTh
OPOCTBIE U COCTAaBHBIE YKCJIa; (POPMYJIUPOBATH U IPUMEHATH
NPU3HAKHU JeTUMOCTU HA 2, 3, 5,9, 10; npUMEeHATH AJITOPUTM
pa3jIoKEHHUs YHCJIa Ha NOPOCThIE MHOMXHUTEIHW; HaXOAUTh
OCTaTK! OT JACJICHUS U HEMNOJIHOE YACTHOE.

Pacno3HaBarb WCTHUHHBICE MW JIOKHBIE BBICKA3bIBAHUS O
HATypaJIbHBIX  YHCJIaX, MNPUBOJAUTHL INPUMEPBLI U
KOHTPIPUMEPHI, CTPOMTH BBbICKA3BIBAHUSI U OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATypaJIbHBIX YHCEII.
KoncTpyupoBarh maTteMaTHyeckue NpeNJIOKEeHUs] C TOMOIBIO
CBSI30K «W», «HUJIN», KECHH..., TO...».

Pemiate TEKCTOBBIE 3a71a4u apUPMETUUECKHUM CIIOCOOOM,
HCMOJIB30BAaTh 3AaBUCUMOCTH MEXIY BEJIMUYNHAMU (CKOPOCTh,
BpEMsi, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTOUMOCTh U JIp.):
aHAJIU3MPOBATH u OCMBIC/IMBATB  TEKCT  33Ja4H,
nepedgopMyanpoBaTh yCIOBHE, M3BJEKATb HEOOXOIUMBbIE
JITaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEX/1y BEIIMUMHAMMU,
CTPOUTH JIOTUYECKYIO LIEMOYKY PACCYKICHUH.
MoaesiupoBaTb XOJI pEUIEHUsS 3aJladyd  C [OOMOIIBIO
pUCYHKA, CXEMBbI, TaOJIUIIbI.

IIpuBoauTH, pa3éMparb, OLEHUBATH Pa3JIMYHBIC PEIICHUS,
3alMCH PEIICHUI TEKCTOBBIX 3a/1a4.
Kpurnueckun OLICHUBATH MMOJIY4YEHHBIN
OCYIECTBJATH  CAaMOKOHTPOJIb, TIPOBEPSIs

pe3ynbTar,
OTBET Ha
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COOTBETCTBHE YCIOBHIO, HAXOAUTH OIITHNOKH.
Pematep 3aaun ¢ moMouibio Iepedbopa BCEX BO3MOXKHBIX
BapUaHTOB.

3HAKOMHUTBLCS € UCTOPUEH pa3BUTUS apUPMETHKH.

HarasagHaa

reoMeTpusl.

JInHuM Ha
IJIOCKOCTH
(12 4)

Touka, npsimast, OTPE30K,
ny4. JlJomanas.
N3mepenue nJiuHbI
OTpEe3Ka, METPUUYECKHE
€IWHUILIbI U3MEPEHUS
TnHBL. OKpY»KHOCTb U
KpYT.

IIpakTnueckas padora
«ITocTpoenue y3opa u3
OKPYKHOCTEN».

VYroua. IIpsimoii, OCTpbIi,
TYyHOU U pa3BEPHYTHIN

yriusl. I3MepeHnue yrios.

IIpakTnueckas padora
«llocTpoenue yrioB».

Pacno3HaBaTh Ha 4epTekax, pUCyHKax, ONMUChIBATh,
HCITOJIb3Yys TEPMHUHOJIOTHIO, © U306 PaXKaTh C TOMOIIBIO
4epTEKHBIX MTHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K,JIyY,
YT0JI, JOMaHYy10, OKPY>XHOCTb.

Pacno3HaBaTh, NPUBOAUTH IPUMEPBI O0BEKTOB PEAIBHOTO
MUpa, UMEIOIUX (OpMy U3YUCHHBIX (GUTYD, OLLEHUBATH UX
JIMHEHHBIE pa3MeEpHIL.

M cno1b30BaTh JIMHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIsI HOCTPOEHUS Y U3MEPEHUSI: USMEPATD JUINHY OTpPE3Ka,
BEJIMYMHY YTIJ1a; CTPOUTH OTPE30K 3aJaHHOU JUTUHBI, yTOJ,
3a/IJaHHOW BEJIMYMHBI; OTKJIAABIBATh LIUPKYJIEM paBHbIE
OTpE3KH, CTPOUTH OKPY>XHOCTh 3aJITaHHOI'O pajauyca.
HN306paxKaTh KOHPUTYpallUH Te€OMETPUUYECKUX (PUryp us
OTPE3KOB, OKPY>KHOCTEH, UX YACTEH HA HEJIMHOBAHHOW U
KJeT4yaToil Oymare; npeaJiaraTh, ONUCbIBAaTh U
06CyKAaTh CIIOCOOBI, AJITOPUTMBI TTOCTPOCHHUS.
Pacno3HaBaTh U U300paXKaTh HA HSIIMHOBAHHOU U
KJIeT4aTOU Oymare NnpsiMOii, OCTPBbIi, TyIIOH, pa3BEPHYTHIN
YTIJibl; CPABHUBATD YTIJIbL.

BBIYMCJ/IATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IloHMMaTh U UCIIOJIL30BaTh [P PelleHuH 3a4a4
3aBUCHUMOCTH MEXIy €AMHUIIAMU METPUUYECKOU CHUCTEMBI
Mep; 3HAKOMHUTBCA C HEMETPUUECKUMH CUCTEMaMU MEp;
BbIPAKaTh JJINHY B PAa3JIUUHBIX €IMHUIIAX U3MEPECHUS.
HccnepgoBaTth Gurypsl 1 KOHOUTYpaALTUH, UCTIOIB3YS

11 (pOBBIE PECYPCHI.

23




OOBIKHOBEHHBIE
Apoo6u
(48 4)

Jpo6s. [IpaBunbHBIE T
HenpaBWIbHBIE JPOOH.
OCHOBHOE CBOMCTBO
npobu. CpaBHeHUE
IpoOeit.

Cro)XeHue U BbIYUTAHUE
OOBIKHOBEHHBIX HPOOCH.
CwmenranHast 1po0b.
VYMHOKXEHHE U JICJICHUE
OOBIKHOBEHHBIX JIPOOCH;
B3aMHO-0OpaTHBIE
poou.

Penienue TekCTOBBIX
3aj1a4, COJEepKaAIINX
npobu. OCHOBHBIE 3aJa9U
Ha apoowu.

ITpumeHeHne OyKB TSI
3allMCU MaTE€MaTHYECKHUX
BBIPAXKEHUUN U
MPEIIIOKEHU M

MoaenupoBaTh B rpadpuyeckoii, mpeaMeTHou ¢popme, ¢
MOMOILbIO KOMITBIOTEPA TIOHATUSI U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JIPOOBIO.

YuTaTh U 3alIMCHIBATH, CPABHUBATb OOBIKHOBEHHbBIE
poOu, mpeAJjiaraTb, 000CHOBBIBATh M 00CYKAATh
CIOCOOBI YIIOPSIIOYUBAHUS IPOOCH.

HN306paKkaTh OOBIKHOBEHHBIE IPOOU TOUYKAaMHU Ha
KOOPJAMHATHOU NPsIMOM; UCIIOJIB30BATh KOOPAUHATHYIO
OPSIMYIO JUISI CPaBHEHUSI IPOOEH.

dopmyIMpOBaTh, 3aIMChIBATH C IOMOLIbLI0 GYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHON ApOOH; MCNOJIb30BATh OCHOBHOE
CBOMCTBO ApOOU TSI COKpaIIeHus TpoOeil U MpUBEICHHUS
JIpoOU K HOBOMY 3HAaMEHAaTEJIo.

IIpeacTaBAATh CMEHIAHHYIO APOOb B BUAE HEMPABUIILHOMU
U BBIJICIISITH IIEYIO0 YacTh YHCIIa U3 HENPaBWIIBHOM IPOOH.
BbINOJIHATE apuPpMeTHIECKHE AEHCTBUA C
O0OBIKHOBEHHBIMH APOOSIMU; NPUMEHATh CBOMCTBA
apupMETHYESCKUX ASUCTBUN U pallMoOHAIN3aIIuN
BBIUHCIIEHUH.

BBINOJIHATL NPUKHUAKY U OL€HKY pe3yJibTaTa
BBIUMCIIEHUH; TpeAJiaraTh U NIpUMeEHATb IPUEMBbI
NPOBEPKH BbIYUCIICHUN.

IIpoBOAUTH UCC/IeJOBAHUS CBOUCTB ApoOei, onupasich Ha
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM UHCJIE C HOMOIBIO
KOMIOBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHbBIE BHICKAa3bIBAHUS O
Npo0siX, NPUBOAUTD IPUMeEPbI U KOHTPIPHUMEDHI,
CTPOUTDH BbICKa3bIBaHMUA 1 OTPUIIAHUS BbICKA3bIBAaHUM.
PemraThb TEKCTOBBIE 3a/1a4M, COJEpIKAIIE JPOOHBIE
JTaHHBbIE, U 3a/]a4l Ha HaXO0XKJIE€HHE YacTH 1IEJIOr0 U LIEJIOro
110 €0 YacTH; BBISABJIATH UX CXO/ACTBA U pa3/In4usl.
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MoaesmpoBaTh XOJ peElICHUs 3aJadyu C I[IOMOIIBIO
pHCYHKa, CXEMbI, TaOJIULIbI.

IIpuBoAUTHL, pa3éupaTrb, OLLEHUBATb  pa3JIUYHbBIC
pelIeHusI, 3alMCH PEIICHUN TEKCTOBBIX 3a/ad.

KpuTuuecku oOneHUBAThb TOJIYyYCHHBIH  pe3yJbTar,
OCYLIECTBIISITb CAMOKOHTPOJIb, MPOBEpsisi OTBET Ha

COOTBETCTBHE YCJIOBUIO, HAXOAMUTb OIINOKU.
3HAKOMUTBCA C UCTOPUEHN Pa3BUTUS apUPMETHKHU.

HarasagHaa
reoMeTpus.
MHOroyroJibHUKH1
(10 4)

MHOroyroJbsHHUKH.
YHeTbIpEXYTOJIBHUK,
NpsIMOYTOJIBHUK,
KBaJpar.

IlpakTnueckas padora
«lIlocTpoenue
OpsSAMOYTOJIBHHUKA C
3aJaHHBIMH CTOPOHAMH
Ha HEJINMHOBAaHHOU
Ooymare».

TpeyroabHUK.

IInomane 1 nepumerp
OpsSAMOYTOJILHUKA U
MHOT'OYT'OJIbHUKOB,
COCTAaBJICHHBIX U3
OpsSIMOYTOJIBHUKOB,
€IMHULbl U3MEPEHUS
momanu. Ilepumerp
MHOTOYT'OJIbHHUKA.

OnuceIBaTh, UCNOJIb3ysl TEPMHUHOJIOTHUIO, H300PaXKaTh C
MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUpPOBaTh U3 OymMaru MHOTOYTOJIbHUKU.
IIpuBOAUTH NpUMeEPHbI OOBEKTOB PEAJILHOTO MUPA,
UMernInX (OpMy MHOTOYTOJIbHUKA, MIPSIMOYTOJIbHUKA,
KBaJIpaTa, TPEyTrOJIbHUKA, OL€HUBATh UX JINHCUHBIC
pa3Mepsl. BBIYMCIATB: IEpUMETP TPEYTrOJIbHUKA,
OpsIMOYTI'OJIBHUKA, MHOTOYT'OJIBHUKA; TUIOIA/Ib
NpsIMOYTOJIBHUKA, KBaJapaTa.

HN3006paKaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIC U
TYIHOYTOJIBHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOW M KJIeTYaTOW Oymare KBajipar
U NPAMOYTOJIBHUK C 3aJlaHHBIMHU JJIMHAMU CTOPOH.
HccnepoBaTh CBOMCTBA NPSIMOYTOJIBHUKA, KBaJApaTa IMyTEM
3KCHEpHUMEHTA, HAOIIOAEHUs, U3MEPEHMUS,
MOJEJIMPOBaHMUs; CPABHUBATh CBOMCTBA KBaJapara u
npssMoyTojibHHKa. KOHCTpyMpoBaTh MaTeMaTH4YeCKue
NpeAJI0KeHHUA C IOMOIIBIO CBS30K «HEKOTOPBIN», «JIH000M».
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O
MHOI'OYT'OJIbHUKaX, IPUBOAUTDL IPUMeEPHI U
KOHTPHPUMEDPHI.

HcciaeaoBaTh 3aBUCMMOCTD IUIOIIAAU KBaJapaTa OT JUIMHbI
€ro CTOPOHBI.

Hicnio/1b30BaTh CBOVMCTBA KBAIPATHOU CETKH JJIS
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rnmocTpoeHus Gpuryp; paséuBaThb NPSIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTrOJIbHUKH; COCTABJIATDL PUIYpHI U3
KBaaApaToB UIIPAMOYIT'OJIBHUKOB U HAXOJAUTH UX IJIOIIaAb,
pa3ouBaTh GUTYpHI HA NPSIMOYTOJIBHUKHA U KBAaJAPaThl U
HaxXoJuThb UX IJIomaiab.

Bblpa)l(aTb BCIIMYHUHY IJIOIIAaJW B PA3JIMYHBIX CANHHUIAX
U3MEPEHUSI METPUYECKOM CUCTEMBI MEP, HIOHUMATh U
HMCIO0JIb30BaTh 3aBUCUMOCTH MEXTy METPUIECKUMU
CANHHUIaMU U3MCPCHUS TIJIOLIIAAN.

3HAKOMHUTHCA C IpMMepaMi IPpUMeHEeHHUs TUIOMAIN U
IIepUMeETpaA B IIPAKTUYECKUX cUTyalusax. PemiaTe 3aaa4du us
peasbHOH XU3HU, IpejAJjiaraTh U 06Cy>KAaTh pas-
JINYHbIE CMIOCOOBI PEIICHUS 3a/1a4.

JlecaTU4HbIE
Apoo6u
(38 4)

JlecsiTuHas 3anuch
npooeit. CpaBHEeHHE
JIECSITUYHBIX IpOOEH.

JleticTBusi ¢
JICCATUYHBIMHA JIPOOSIMU.
OKpyTJIeHUuE AEeCITUUHBIX
JIpoOeit.

Pemmenue TeKCTOBBIX
3a7a4, COJIep KaIIUX
apoou. OCHOBHBIE 3a/1a4H
Ha JIpooHu.

IIpeacTaBAATH IECATUYHYIO APOOb B BHJI€ OOBIKHOBEHHOMH,
YUTaATh U 3alIMCBIBATh, CPABHUBATh JIECATUYHbIE JpO0OH,
npeaJjiaraTh, 060CHOBBIBAaTh M 06CYKAaTh CIIOCOODI
YHOPSIIOUNBAHUS JIECATUUHBIX APOOEH.

HN306paKaTs JecsiTUIHbIE JpOOM TOYKaMH Ha
KOOPAWHATHOM MPSIMOIAL.

BbIABJIATH CXO/ACTBA U pa3/IN4YMA IIpaBul
apruMeTHYECKNUX JISUCTBUI C HAaTypaJbHBIMU YUCIIAMH U
JIECITUIHBIMU APOOSIMH, OOBSICHITH NX. BBINOJIHATH
aprupMeTHYECKHUE IEHCTBUS C AECITUIHBIMH JPOOSIMH;
BBINOJIHATDb IPUKHUAKY U OL€HKY pe3yJbTara
BBIUHCIIEHUH.

IIpuMeHATHb CBOMCTBA apu(PpMETHISCKUX ASUCTBUN IS
panroHaIu3aliu BIYUCIEHUM.

IIpuMeHATh NPaBUJIO OKPYTIJIEHUS JIECATUUHBIX JPOOEH.
IIpoBOAUTH HMCC/IEeA0BAHUA CBONCTB JIECITUYHBIX IPO-
Oeil, onupasCh Ha YHCIOBBIE IKCIEPUMEHTHI (B TOM HHCIIE C
IMOMOIIbI0 KOMIIbIOTEPA), BBIABUIaTh rMINOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMS.

Pacnio3HaBaTh UCTUHHBIC U JIOKHbBIE BHICKA3bIBAHUS O
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Npo0siX, IPUBOAUTH IPUMeEPHbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUIA.
PelraThb TEeKCTOBBIC 33/1a4H, COJZIEpP KaIINE JPOOHBIE
JTaHHBIC, ¥ Ha HAXO0KJICHHUE YAaCTH [EJIOT0 U IeJI0T0 I10 €T0
4acTH; BBIAABJIATh UX CXO/ACTBA U pa3/IN4YMAL.
Moae/sMpoBaTh X0/1 peUICHUs 3aa4d C TIOMOUIBIO
pucyHKa, cxeMbl, Tabnuil. [I[puBOAUTH, pa36UpaTh,
OLEHUBATD PA3IUYHBIC PEIICHUs, 3aITUCH PEIIICHUN
TEKCTOBBIX 3aj1a4.

OnepupoBaTh APOOHBIMU YHCIIAMU B PEATBHBIX
JKU3HEHHBIX CUTYaITHSIX.

KpuTH4YecKkH OeHUBATh IOJYUYCHHBIN pe3yabTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISI OTBET Ha
COOTBETCTBHE YCIJIOBHUIO, HAXOIUTH OIIHOKH.
3HAKOMUTBCS C UCTOPUEHN pa3BUTHS apUPMETHKHU

HarasagHaa
reoMeTpus.
Tesia u purypsi
B IPOCTPAHCTBE
(9 4)

MHOrorpaHHUKH.
N300paxenue
MHOTOIPaHHHUKOB.
Mopenn

POCTPAHCTBEHHBIX TEII.

IIpsAsMOyTroOJIbHBIMI
napaienenumnen, Kyo.
Pa3BépTku kyb6a u na-
pamienenunena.

IIpakTnueckas padora
«Pa3BépTKa KyOa».

O0BéM KyOa,
MPSIMOYTOJIBHOTO
napasuiesenunena

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKpPYKaKwIlleM
MHUPe psIMOYTOJIFHBIN TTapasiesienune, Kyo,
MHOT'OTPaHHUKH, ONMCBIBATh, UCII0JIb3yH
TE€epPMHUHOJIOTHIO, OLLleHUBATh JINHEIHBIE pa3Mephl.
IIpuBOAUTH NpUMeEPBI OOBEKTOB PEATFHOTO MHUPA,
UMEIOIMNX (POPMY MHOTOTPAaHHHUKA, IPSIMOYTOJIBHOTO
napajjenenuiena, Kyoa.

N306paxaTh Ky0 Ha KjeT4yaTou Oymare.

HccneaoBaTb CBOMCTBA Ky0a, MPSIMOYTOJILHOTO
rapajuJiesyIeITune1a, MHOTOTPaHHUKOB, UCTIONIB3YsI MOJICIIH.
Pacno3HaBaTh U U300paKaTh pa3BEéPTKU Kyda u
napasenenunena. MoaeupoBaTh Ky0 U napasuiesenune/t
n3 Oymaru u mpouyux MaTepHajioB, 06 bACHATH CIIOCO0
MOJEITUPOBAHUS.

HaxoauThb n3Mepenus, BBIYUCAATD IUIOMA b TOBEPXHOCTH;
00BEM KyOa, MpsSMOYTOIBHOTO TTapasIeyIennIe1a;
HMCCJIeA0BaTh 3aBUCUMOCTb 00bEéMa Ky0a OT JJIMHBI €ro
pebpa, BbIABUIraTh U 060CHOBBIBATh 'MIIOTE3Y.
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Ha6/104aTh ¥ NPOBOAUTDL AHAJIOTHMH MEX]Ty TOHSATHUSIMHI
IUIOLIAIU M 00BbEMA, IEpUMETPA U IIIOIAANU IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JTOKHBIE BHICKA3bIBAHUS O
MHOTOTpaHHUKaX, IPUBOAUTH IPUMeEPbI U KOHTPIIpUME-
pbl, CTPOMTD BBICKAa3bIBAHUSA U OTPULIAHUS
BBICKA3bIBaAHUWH.

PemiaThb 3aa4M U3 peajnbHON KU3HU

IloBTOpEHUE N
06001 eHHue
(10 4)

IToBTOpEHHE  OCHOBHBIX
OOHATUU U METOJ0B Kypca
5 kmacca, 0000- 1HIeHHE
3HaHUU

BeIrumnc/iasaTh 3HaAYCHUST BbIPpAKECHUU, coJZiepKalnux
HaTypaJbHbIC YHUCJIA, OOBIKHOBEHHBIE 1 ACCATUNYHBIC Z[pO6I/I,
BBITIOJTHSTH MMPEOOpPa30BaAHUS YHUCE.

BpiOMpaTh CHOCOO CpaBHEHUS YHCEJ, BBIYUCICHUM,
NPUMEHATh CBOMCTBA apu(PMETHUYECKUX JICHCTBUM JUJIsI
panuoHanMu3anuu BBIYMCIICHUMN. OcyiecTBIATH
CaMOKOHTPOJIb BBINOJHAEMBIX JCUCTBUH U CaMOIIPOBEPKY
pe3yibTrara BEIYUCICHUMH.

Pemlatp 3ajayM w3 peajlbHON JKU3HW, HNPUMEHATH
MaTeMaTU4YeCKHue 3HAHHUA Ui PelIeHHs 3a7lad U3 JPyTruxX
Y4EeOHBIX MPEIMETOB.

Pemath 3aja4yv pa3HbIMM CHOCO6aMH, CpPaBHUBATh
CIOCOOBbI pEIICHHUS 3a/Jaud, BbIOGUPATh pPalMOHATbHBIA
Ccrnocoo.
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6 kiacc
(ne menee 170 u)

HasBanue
pasjesia (TeMbl) OcHOBHOEe coaepXKaHue OcHOBHbIE BH/AbI JeATEJbHOCTH 00y4YalOMIUXCS
Kypca (uucio
4acoB)
HaTtypaibHble Apudpmernueckue BbINOJIHATH apupMeTHIECKHE AEHCTBUA C
quciia JCHUCTBUS C MHOTO3HAYHBIMH HaTypaJdbHBIMH YHCJIaMU, HAXOAHUTh
(30 4) MHOTI'O3HaMHREIMH 3HAa4YeHHUA YHCIIOBBIX BBIPAKEHUI cO CKOOKamMu U 0e3

HaTypaJIbHbIMH 9YHCJIaMH. CKOOOK; BBIYMCJISITh 3HAYEHHU S BRIPAXKCHUH, COASpIKaITNX
Hucnosbrie BBIDAKCHMA, creneHy. BBINMOJIHATL NPUKUAKY U OLE€HKY 3HaYeHUI
[IOpATOK NCUCTBUH, YHCIIOBBIX BEIPAKEHUH, IPUMEHATH NPUEMBI IPOBEPKH
HCIIOJIE30BAHHE CKOBOK. pesynbrara. UCmoib30BaTh NP BLIYMCIEHUAX
Oxpyrnenue MEPEMECTUTEILHOE ¥ COYETATEIBLHOE CBOWCTBA CIIOKEHUS U
HATYpaIbHBIX HHCC. YMHOEHHUSI, PaCIpeSIUTEIIbHOES CBOMCTBO YMHOKCHHUS

Jenurenu u KpaTHbIC OTHOCHUTEJIBHO CJIOKEHHUsI, CBOMCTBA apu(PMEeTHIECKUX
YHUCIJia; HAanOOJIBIITHI JTEHCTBHIA.

OO IEeTUTEIDb U
HauMeHbIIIee o01ee
KpaTHoOeE.
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Paznosxenue gucia Ha
MPOCTHIE MHOKHUTEIIH.
JlenuMOoCTh CyMMBI U
npowusseaeHus. JleineHne
C OCTAaTKOM.

Pemenme TeKCTOBBIX
3aaa4

HccnepoBaTh 4nCIIOBbIE 3aKOHOMEPHOCTH, IIPOBOIUTH
YHUCJIOBBIE YKCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBIBATH
rUNnoTes3sl.

dopmysIMpOBaTH onpeAe/IeHUs ASIIUTEIs U KPaTHOTO,
HanOOJIBIIIEr0 OOIIETO ASTUTENS] U HANMEHBIIIEro O0IIIero
KpaTHOTO, IPOCTOTO M COCTAaBHOT'O UHCEII; UCTIOJIb30BaTh
OTH TTOHATHA TIPpU PCHICHUM 3a71a4.

I[IpuMeHATH aJITOPUTMBbI BEIYHUCICHUS HANOOIBIIIETO
OOIIIeTO NeTUTEIS U HAMMEHBIIETO OOIIEero KPpaTHOTO ABYX
YU CEeJI, AJITOPUTM PaA3JIOKEHUS YMCila Ha IPOCTHIC
MHOXUTCIIN.

HcciepaoBars ycinosus genumocty Ha 4 u 6. UcciepoBars,
06cyxaaTh, GopMy/IMpPOBATh U 060CHOBBIBATH BBIBOJ, O
4YETHOCTHU CYMMBGI, IIPOU3BCACHUA! IIBYXLIéTHBIX HUCCJI, IBYX
HEUYETHBIX YHCJIC, YETHOTO U HEYETHOTO YUCEII.
HccnepoBaTh CBOMCTBA JCIIMMOCTH CyMMBI U
MMPOU3BEACHUS YHUCEI.

IIpyuBOAUTH NPpUMeEPHI UKCEel C 3aJaHHBIMHA CBOMCTBAMH,
pacno3HaBaTh BEPHbIE€ U HEBEPHbIE YTBEPKICHHUS O
CBOMCTBAxX 4HUCEl, ONMMPOBEPraTh HEBEPHBIC YTBEPKICHUS C
IMOMOIIBI0O KOHTPIIPHUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4eCKHeE NPeAJJI0KEHHUS C
MOMOIIBIO CBSI30K «W», KHIJIN», ECHH..., TO...».

PemmiaTh TEKCTOBEIC 3aa4du, BKJIFOHAOINNUEC ITOHATUA
JIEJIUMOCTH, apU(PMETHIESCKUM CITOCOOOM, HUCTIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BapUAHTOB.

MoaesmMpoBaTh X0/1 PEIICHUs 3a/1a4U C TIOMOIIBIO
pHCYHKa, CXEMbI, TaOJIULIbI.

I[IpuBOANTH, pa36MpPaTh, OLLEHUBATD PA3JINYHbIC
pelLIeHus], 3allMCU PEUICHUM TEKCTOBBIX 3a/Jad4.
KpuTHyecku oeHUBATh IOJYUYCHHBIN pe3yiabTaT, HaX0-
AUTHb OHII/I6KI/I, OCYHICCTBJISAATD CAMOKOHTPOJIb, ITPOBCPAST
OTBET HAa COOTBETCTBHUE YCIOBHUIO

30




HarasagHaa

reoMeTpus.

IIpaMble Ha

IlepnnennukyisipHble
npsimbie. IlapannenbHble
npsimMbI€.

Pacno3HaBaTh Ha 4epTekXax, pUCYHKaxX Cilydau B3auM-
HOTI'O PACIIOJIOXKCHUSA ABYX HPSIMBIX.
H306pakaTh C 1OMOLIbIO YePTEKHBIX UHCTPYMEHTOB Ha

MJIOCKOCTH PacCTOSIHHE MEXLy HEJIMHOBAHHON U KJIETYaTOM OyMare J1B€ NepeceKaromu-
(7 4) JBYMSI TOYKAMH, OT €Cs1 IPSIMBIE, /1B apAJUICIbHBIC MPSAMBIE, CTPOUTE MPsi-
TOYKH [0 IPSIMOH, [UTHHA MYIO, IEPIECHINUKYIAPHYIO JaHHOH.
IIyTH HA KBaAPaTHOMN IIpuBOAUTEL NpUMeEPHI NapAIUIEIBHOCTH U NEPIEHIUKY-
ceTKe. JISPHOCTH NPSIMBIX B IPOCTPAHCTBE.
TIpUMepBI TIPAMBIX B Pacno3HaBaTh B MHOI'OYT'OJIBHUKAX MEPIEHAUKYJISPHBIC U
POCTPAHCTES napasiesbHble cTOpoHbl. U306paKaTh MHOTOYI'OJIb-
HUKHU C MapalJICIIbHBIMU, IICPIICHAUKYJISPHBIMAU CTOPO-
HaMH.
HaxoauThb paccTOssHHUE MEXAY JABYMs TOYKAMHU, OT TOY-
KM 110 IPSIMOMU, JUIMHY IIyTH Ha KBaJIPATHOU CETKE, B TOM
4HCII€ UCIIOJIB3Ysl HU(PPOBBIE PECYPCHI
Apo6u OOBIKHOBEHHAas ApOOk, CpaBHHUBATh U yNIOPAA0YUBATH poOH, BBIOGUPATh CIIOCOO
(32 4) OCHOBHOE CBOMCTBO CpaBHEHUs ApoOei.

JIpOOU, COKpaIIleHUE
npooeii. CpaBHEHUE U

YIIOPsIIOUMBAHUE JPOOEii.

Jlecsitmunbie 1podu U
MEeTpHUYecKasi CHCTEMa
Mmep. ApudpmMeTHdecKue
JIEHCTBUS C
OOBIKHOBEHHBIMU U
TIECITUIHBIMHU JIPOOSIMH.

OtHomieHue. /legeHue B
JTAHHOM OTHOIIICHUH.
Macurra0d, mponopiusi.

IlonsaTue npoueHra.
Bpruucnenue npoieHTa
OT BEJIMYUHBI U
BEJIMYMHBI IO €€
OPOLICHTY.

IIpeacraB/ATh JieCATUYHBIE IPOOU B BUJIC
OOBIKHOBEHHBIX APOoOei 1 OOBIKHOBEHHBIC B BUJIE
JICCATUYHBIX, MCNOJIb30BaTh IKBHBAaJIEHTHbIE
npeacTaBJeHUA IPOOHBIX YUCEIT TIPU UX CPABHCHUH, TIPU
BEIUYUCIICHUSIX. UCIMOJIB30BATh ASCATUYHBIC IPOOU TIPHU
npeoOpa3oBaHUM BEJIUUYMH B METPUUYECKON CUCTEME MeEp.
BbINO/IHATH apudMeTHYECKHE AENCTBUS C
OOBIKHOBEHHBIMHU U JECATUYHBIMU JAPOOSMH.

BbIYMCJ/IATH 3HAYCHUS BBIPAXKECHUN, COAEPKAILIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOU, BHITIOITHSTH
npeobpa3zoBaHus ApoOeii, BBIGUPATh CMNOCO0, NIPUMEHSTh
CBOMCTBA apu(PMETUUECKUX ACHUCTBUN IJIs1
palMoHaaIu3anuu BEIYUCICHUN.

CocTaBJiAATh OTHOIICHUS U TPONOPIINH, HAXOAUTb OTHOIIICHHE
BCJIWYHH, ISJIUTh BEJIMYUHY B JIAHHOM OTHOIIICHHH.
HaxoauTh 3KCnepuMEeHTaJ/IbHbIM NMYTEM OTHOIIICHUE
JJINHBI OKPY>KHOCTHU K €€ JUuaMeTpy.
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Perrenme TeKCTOBBIX
3a7a4, CoJieprKaIux
JIPOOH U TIPOIICHTHI.
IIpakTnueckast padora
«OTHOUIEHNE IIUHBI
OKPY>KHOCTH K €€
AUaMeTPpy»

HHTepnpeTupoBaTh MaciiTad Kak OTHOLIEHUE BEJIUYUH,
HAXOAMTb MaciITal IIaHa, KapThl U BBIYUCIISITh
paccTostHUsI, UCTIOJIB3YsI MacuITao.

OGBACHATD, YTO TAKOE MPOLIEHT, YIIOTPEOIISAITH O0OPOTHI
pe4YH CO CIOBOM «IIPOLEHT». BbhIpa>KaTh NpOLICHTHI B
po0sAX U ApOOU B MPOLIEHTaX, OTHOILLIEHUE ABYX BEJINYHUHB
OpOLIEHTAaX.

BBIYMC/IATH NPOLIEHT OT YKMCJIa U YUCJIO 10 €ro MPOLIEHTY.
OKpyrasaTh IpoOU U TIPOIEHTHI, HAXOAUTH MPUOIIMKSCHUS
qucel.

PemiaThb 3aja4M Ha 4acTH, IIPOLEHTHI, HPOIOPLIMH, HA
HaXOXJIeHue JIPoOU (MPOIIEHTa) OT BEJIUYUHBI U BEIIUIUHBI
no e€ apobu (MPOoIIeHTY), APOOHU (MIPOLEHTA), KOTOPBIH
COCTAaBJISIET OJIHA BeJIMYMHA OT apyrou. IpyuBOAUTS,
pa36upaTh, OLLeHUBATD PA3IUYHbIC PEIICHUs, 3aITUCH
pElIeHNI TEKCTOBBIX 3a4a4.

HN3BsiekaTh HHPOPMALMIO U3 TAOJUII U TUarpaMM, UH-
TEPIPETUPOBATH TaOJIUYHbIE JaHHBIE, ONIPEACISITh HaAU-
OoJsiblliee M HAUMEHbIIEE N3 MPEJACTABICHHBIX JAaHHbBIX

HarnsaaHaa
reoMeTpus.
CummeTpuAa
(6 4)

OceBasi cCHMMETpHUSL.
LlenTpanbHas
CUMMETPHSL.

ITocTpoenue
CUMMETPHUYHBIX PUTYD.

IIpakTnueckas padora
«OceBasi CUMMETPUS.

Cummertpust B
IIPOCTPAHCTBE

Pacno3HaBaTh Ha YyepTekax U U300paKeHUsIX,
M300pakaTh OT pyKH, CTPOUTHh C TOMOIIBIO
WHCTPYMEHTOB (PUTYPY (OTPE30K, JIOMaHYIO, TPEYTOJIbHUK,
OPSIMOYTOJIBHHUK, OKPY>KHOCTH), CHAMMETPHUYHYIO JTAaHHOU
OTHOCHUTEJIBHO TIPSIMO, TOYKH.

HaxoauTh NnpuMepbl CHMMETPUU B OKPYKAIOIIEM MHPE.
MopaenupoBaTh u3 6ymaru ase puUrypsl, CHMMETPUYHbBIC
OTHOCHUTEJIBHO MIPSIMON; KOHCTPYHUPOBATh I'€OMETPUIECKUE
KOH(pHUTYpaIUH, UCMHOJIB3YsI CBOUCTBO CUMMETPHH, B TOM
YHCIIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HcciieaoBaTh CBOWMCTBA U3YUYSCHHBIX (DUTYD, CBI3aHHBIC C
CUMMETpPHEH, UCITONb3Yys SKCIIEPUMEHT, HaOII0AeHHE,
MOJIeINPOBaHUE.

OGOCHOBBIBATH, ONIPOBEPraTh C TIOMOIIBIO KOHTPIIPUME-
pPOB YTBEPXKJICHHSI O CUMMETPUH UTYD
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Boeipa:xkeHusic IIpumenenue OyKB JJis Hicno1b30BaTh GYKBBI JJIs1 0003HAa4YCHUST YUCEI, TPHU
oykBamHu (6 3aIMCcyu MaT€EMaTHYECKUX | 3allMCH MaTEMaTUYECKUX YTBEP)KIEHUM, COCTaBISITh
q) BBIPAXKCHUU U OyKBEHHBIE BbIPpA)KE€HUSI 110 YCJIOBHUIO 3aJa4U.
NPENIIOKEHUN. Hcciie0BaTh HECIIOKHBIE YUCIIOBBIE 3AKOHOMEPHOCTH,
ByKBeHHBIe BbBIPAKCHU A HUCIIOJIB30BaTh 6yKBLI IJId UX 3aIlliCH.
U 9UCJIOBBIC BBIYMCJ/IATH 4HCJIOBOE 3HAUEHHE OYKBEHHOT'O BBIPAKECHUS
MMOACTAaHOBKMU. pU 3aJlaHHBIX 3HAYCHUSAX OYKB.
byKBeHHBIC paBeHCTBa, 3anuceIBaTh GOPMYJIBI: IEpUMETPA U TUIOIIAH
HaXO0>KJ/ICeHHE
HEM3BECTHOLO NpsIMOYTOJIBHUKA, KBaJpaTa; JUIMHBI OKPY>KHOCTH,
KoMIToHeHTa, DOPMYITHI IJIOIA/T KPYyra; BBINOJIHATH BHIYUCJIEHHUA 110 3TUM
popmynam. CocTaBasATh POPMYJIbI, BIPAKAIOIIIHE
3aBHUCUMOCTHU MEXAY BEIIMYUMHAMM: CKOPOCTh, BpeMs,
paccTosiHUE; 11€Ha, KOJIUYECTBO, CTOUMOCTb;
MPOU3BOIUTEIILHOCTE, BpeMsl, 00bEM pabOTHI; BBIIOJIHATH
BBIYMCIICHHS 110 3 TUM (popMyam.
HaxoauThb HEU3BECTHBINI KOMIOHEHT apu(PMETUUECKOTO
JICHUCTBUS
Harnaanasa YeThIpEXYTOIBHUK, HN306pakaTh Ha HEJIMHOBAHHOHW U KJeT4aToil Oymare c
reoMeTpus. IpUMEPHI HUCIIOJIB30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
durypsl Ha 4eTbIPEXYTOJIBHUKOB. 4eThIPEXYTOJIBHUKU C 33JlTaHHBIMU CBOMCTBAMM: C
n1ockocTH (14 1) IIpsiMOyTroabHUK, napaaiejIbHbIMHU, NEPIECHIUKYJISIPHBIMUA, PAaBHBIMU

KBaJgparT: CBOMCTBA
CTOpPOH, YIJIOB,
auaroHalcu.

N3mepenue yrinos. Buabl
TPEYTOJIbHUKOB.

Ilepumerp
MHOT'OYT'OJIbHUKA.
I[Tnomane puUrypel.
dopmysibl HEpUMETPA U
IJIOILAIH
OpsSIMOYTOJIBHHKA.
IMpubnmxEHHOE N3-
MEpPEHHUE IIOMAaAN

CTOpPOHAMH, OPSIMBIMHU YTJIAMHU U JIP., pAaBHOOEIPEHHBIN
TpeyronbHUK. [Ipeasiarath 1 06CyX/aTh CIOCOOHI,
AJITOPUTMBbI IOCTPOCHHUSI.

HccnenoBaTh, HCNOJIB3Ys SKCIICPUMEHT, HAOJIOICHHUE,
MOJIeTMpOBaHNE, CBOMCTBA MPSIMOYTOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyroabHUKH. OGOCHOBBIBATD,
OompoBeprarThb C [IOMOIIBI0 KOHTPIPUMEPOB YTBEPKIACHUSA
O MMPAMOYTOJIBHUKE, KBaApaTre, paCliO3HABATDb BEPHLIC 1
HEBEPHBIE YTBEPXKICHUS.

HU3MepATHh U CTPOUTH C OMOIIBIO TPAHCIIOPTHPA YTJIBL, B
TOM YHCJIC B MHOTI'OYT'OJIBHHUKEC, CpaBHI/IBaTb YTJIbI;
pacno3HaBaTh OCTPLIC, IPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.
Pacno3HaBaTh, H306paKaTh OCTPOYTOJIbHBIN,
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duryp.
IIpakTnueckas padora
«IImomane kpyra»

MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, paBHOOEAPEHHBIN,
PaBHOCTOPOHHUH TPEYTOJILHUKH.

BBIYMC/IATH IEPUMETP MHOTOYTIOJIbHUKA, MJI0IIA/b
MHOT'OYTOJIbHUKA pa30MEeHNEM Ha NIPSAMOYTOJIbHUKH, HA
paBHBIE (PUTYPBI, UCTIOJIF30BATh METPUUECKHUE €IUHUIIBI
U3MEPEHUs JUIMHBI U 1u1omaau. Ucnosib3oBaTh
NPUOIMKEHHOE U3MepeHHe JIJIMH U TUIoIaIel Ha
KJIeTYaTOU Oymare, mpuOIMKEHHOE U3MEPEHUE JIITUHBI
OKPY’KHOCTH, IUIOLIAAN KpyTra

[TonnoxxkuTe/ibHbIE
)7
oTpUvLaTeJ/ibHbIE

yHucaa
(40 4)

Llenbie yucna. Moayns
4ycia, reoMeTpudecKkas

UHTEPIIPpETALUS MOJYJIS.

YHucioBele poMe-
KYTKH.

ITono>xurenpHBIE U
OTpHUIATEIbHBIC YHCIIA.
CpaBHeHue
MOJIOKUTEITbHBIX U
OTPHIIATEIILHBIX YHCEI.
Apudmernueckue
JECUCTBUSIC
IMOJIOKUTEITbHBIMHA U
OTPHIIATESIILHBIMHU

YU CJIaMH.

Penrenmne TeKCTOBBIX
3aja4

IlpyuBOAMTH NPpUMeEPHI MCNOJIL30BAaHUS B PEATBHOU KU3- HU
MOJIOKHUTEJIBHBIX U OTPUIIATEIILHBIX YHCEIL.

N306pakaTh 1eJ1bIe YHUCIIA, TOJIOKUTEITBHBIC U
OTpULATEIbHBIE YUCIIa TOYKAMM Ha YUCIJIIOBOM IIPSIMOI,
MCII0JIb30BaTh YHCJIOBYIO MPSAMYIO JIJIsI CPABHEHUS
qucel.

IIpyuMeHATHh NpaBWJIA CPABHEHUS, YIIOPALOYUBATD I1€JIbIe
4uciia; HaX0AUThb MOJIyJIb YHCJIA.

dopMy/IMpPOBATh NPABUJIA BHIYUCIICHUS C TTOJIOKUTEIb-
HBIMU U OTPULATEIIbHBIMHU YHCJIaMH, HAXOAUTh
3HAYE€HMU S YHUCIIOBBIX BBIPAKCHUM, COAepKaIIuX
JICUCTBUSIC MOJOKUTEIIBHBIMU U OTPULIATEIIbHBIMU
4HCIIaMU.

IIpuMeHATHh CBOMCTBA CIIOKCHUS U YMHOXKCHUST JIJTsT
npeobpa3oBaHUsl CYMM UM NPOU3BEACHUMN
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IIpeacraBiieHune IIpsamoyronbHas OGBACHATh U WJINCTPUPOBATH NOHATHE PSIMOYTOJILHON
JAaHHbIX CHCTEMA KOOpPAMHAT Ha CHUCTEMBbI KOOPAUHAT Ha IUIOCKOCTH, UCIIOJIL30BaTh
(6 9) mnockoctu. Koopaunars: TEPMHHOJIOTHIO; CTPOUTh Ha KOOPAUHATHOU IIJIOCKOCTH
TOYKH Ha IVIOCKOCTH, TOYKHU U (PUTYpHI IO 3aJaHHBIM KOOp/IMHATaM, HAXOAUTh
abcuucca U opauHaTa. KOOPAUHATEI TOYEK.
CrosibuaTbie U KpyroBbIe YuTaTh cToJI0YaThIE U KPYTrOBbIE JUArpaMMBbl;
JUarpaMMmael. MHTEepIpeTUPOBATH JaHHbIC; CTPOUTD CTOJIOYAThIE
HpaKTI/I‘-IeCKaH pa60Ta ArnarpaMmabl. HUcnoaib30BaTh I/IH(l)OpMa].(I/IIO,
«HOCTpOCHI/Ie IpeaACTaBJICHHYIO B Ta6JII/IIIaX, Ha qguarpamMmmax IIJ'\I'H
auarpaMm». Pemenne pelIeHnst TEKCTOBBIX 3a1a4 U 3a4a4 U3 peallbHOU >XU3HU
TEKCTOBBIX 3a/Ja4,
colaeprKalux JaHHBIE,
IPEACTAaBJICHHBIC B
Tadnuilax U Ha Aua-
rpammax
HarsisapgHasa IIpsAsMOyTroOIbHBIMI Pacnmo3HaBaThb Ha yepTexax, puCyHKax, ONUCbIBATH
reomMeTpus. napanienenunen, Kyo, nupamMuay, Opu3My, HHUIAHADP, KOHYC, IIIap, U300paKaTh
durypsl B npusMa, nmupamMuaa, WX OT PyKH, MOAEJIMPOBATH U3 Oymaru, IIacTHUIINHA,

npocrpaHcrtse (9 y4)

KOHYC, HUJIMHJIP, HI1ap U
cepa. M300pakeHue
POCTPAHCTBEHHBIX
¢uryp. Ilpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
HMUJIHHJIPA U KOHYCA.

IIpakTnueckas padora
«Co3manue Mojeieii
MPOCTPAHCTBEHHBIX
puryp».

IToussTe oOBEMAa;
CAMNHUIIBI HBMCpeHI/IH
o6bséma. OO6BEM NpsIMO-
YTOJIBHOI'O
napasuiesienurieaa, Kkyoa,

MpoBOJIOKU | Ap. [IpUBOAUTHE NPUMeEPbI OOHEKTOB
OKPY>KAIOIIETO MHUpPA, UMEIOIINX (POPMBI Ha3BAHHBIX TEJI.
Hcnos1b30BaTh TEPMHUHOJIOTHUIO: BEPIIMHA, peOpO, I'PaHb,
OCHOBAaHHE, BBICOTA, paJilyC U JAUaMETp, pa3BEPTKA.
H3y4aThb, UCIOIb3Ys SKCIIEPUMEHT, HAOIIOJIEHUE,
U3MEpEHUEe, MOJAESIIMPOBAHNE, B TOM UHCJIE KOMIIBIOTEPHOE, U
ONMMChIBATh CBOMCTBA HA3BAaHHBIX TEJl, BBIABJIATD
CXO/ACTBA U Pa3/IMYMA: MKy MUPAMUIOU U IIPU3MOU;
MEXAY HUJIMHIAPOM, KOHYCOM U IIapOM.

Pacnmo3HaBaTh pa3BEPTKU IMMapaJuieenunesia, Kyoa,
IIPU3MBbI, IIPaMUAbI, KOHYyCa, LIUJIUHIpPA;
KOHCTPYUPOBATh JIaHHbIE Te€JIa U3 Pa3BEPTOK, CO34aBaTh
nx moaenu. Co3gaBaTh MOJeJ/IM NPOCTPAHCTBEHHBIX QUTYD
(13 Oymaru, MpoOBOJIOKH, IJIACTUJIIMHA U JIp.)

HN3MepATh HA MOJeJIAX: [UIMHBI pEOep MHOTOTPAaHHUKOB,
JMaMeTp 1iapa.
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dopmymer 06BEMa BeiBOAUTB GOpMyIIy 00BEMA TPSIMOYTOITBHOTO
MnapajuiesIenuneaa.

Beraucaatb no ¢gopmysiam: o66EM IPIMOYTOITBHOTO
mapasiesenure/ia, Kyoa; HCIIOJIb30BaTh €JTMHUIIBI
U3MepeHUst 00bEMA; BBIYUCIAATD 00bEMBI TEI,
COCTaBJICHHBIX W3 KyOOB, ITapajuieJIeNuIeOB; pelaTh
3aa4M C p€aJIbHBIMU JTaHHBIMHA

IloBTOpEHME, IIoBTOpEHNME OCHOBHBIX BBIYMCJ/IATH 3HAYCHUS BBIPAYKEHUH, COZEpIKaAIINX
06061IeHue, MOHSATUN U METOJ0OB HaTypaJibHbIE, LIEJbIE, MOJIOKUTEIbHBIE U
cHUCTeMaTHu3anusl KypCOB S5u6 KJIaCCOB, oTpunaTcCJIbHbIC YHUCJIa, OOBIKHOBCHHEBIC U JICCATUYIHEBIC
(20 4) 0o060011eHne U JpoOu, BBINOJHSTH IpeoOpa3oBaHUs YUCEN U
cucreMaTu3anusi BbIpA)KEHU M.
3HAHUN BbIOUpaTh CHOCOOG CpaBHEHHUS YHCEII, BBIYUCICHUH,

NPUMEHSATb CBOMCTBA apuPMETUUECKUX JTCHCTBUU TSI
panuoHaTNM3alluU BBIYUCIICHUH.

PemaTh 3aa4M u3 peaIbHON )XU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAaHUA i pelieHus 3a7ad u3
JNIPYTUX MPEIMETOB.

PemaTthb 3aa4u pa3HbIMH CIOCO6AaMH, CPABHUBATh,
BBIOHPATh COCOOBI PEIICHUS 3aJI1a4H.

OcyiecTB/IATh CAMOKOHTPOJIb BBINOJHIEMbIX AEHCTBUN U
CaMOMIPOBEPKY pel3yJIbTaTa BEIYUCIICHUN

B pasnmene TemaTnueckoro ImiiaHMPOBaHUS padoveil MporpaMMbl JOJDKHA OBITH 3alJTaHMpOBaHAa MaKCUMaJIbHAs BU3YyaJIM3alMsl MaTepuaa,
JOJDKHBI OBITh YUTEHBI BO3MOXKHOCTH HCIOJIB30BAaHMS DSJEKTPOHHBIX (IM(PPOBBIX) 00pa30oBaTENbHBIX PECYpPCOB, SBISIOMMXCA y4eOHO-
METOJIMYECKUMH MaTepHallaMH, pEeaTH3yIomMNUMH Juiaktudeckue Bo3MoxHoctH WKT, coxepkaHue KOTOPBIX  COOTBETCTBYET
3aKOHOJATENBCTBY 00 00Opa3oBaHUM (BUIeOMAaTEepUAIIbl, MyJIbTUMEIUHHBIE TTPOTPAMMBI, SJIEKTPOHHBIE YUeOHUKHU U 3aJaYHUKH, dJIEKTPOHHbIS
OMOIMOTEKH, BUPTyaIbHbIE JIA0OpaTOPUH, UTPOBBIE IPOTPAMMBI, KOJUIEKIUH U(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB).
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NPUMEPHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» 7-10
KJIACCBI.
HEJIM U3YYEHUSA YYEBHOTI'O KYPCA
Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHO HIKOJIBI: OHA 00ECHIeUMBACT U3yUCHHE
JAPYTUX AMCLUMILUINH, KaK €CTECTBEHHOHAyYHOI'O, TaK M T'YMaHUTApHOIO IUKJIOB, €€ OCBOEHHE
HEOOXOAMMO Uil TPOJOJDKCHUsT OOpa3oBaHMsl W B IIOBCEIHEBHOW JKM3HU. Pa3ButHe Yy
00yYaromuxcss HAy4HBIX MPEICTABICHHH O MPOUCXOXKICHUM U CYIIHOCTH anreOpamyecKux
abcTpakuuii, cnoco0e OTpakeHUs] MaTeMAaTUYECKON HAYKOHM SBICHUN M MPOILIECCOB B MPHUPOJIE U
o0IIecTBE, POJIM MAaTEMaTHYECKOrO0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHUM M B TPAKTHUKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KAU€CTB MBIIICHHSI, HEOOXOAMMBIX
JUIS ajanTalud B COBPEMEHHOM HH(PPOBOM oOmiecTBe. V3yueHue anreOpbl €CTECTBEHHBIM
o0pa3om o0ecrieunBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JIeMCTBUSL U BBIBOJBI, (OPMYIHPOBATh yTBepKIeHHUS. OCBOCHHE Kypca anreOpsl o0ecrieuuBaeT
pa3BUTHE JIOTUYECKOTO MBINUIEHUS] OOYy4YaloIUXCs: OHM HMCHOJB3YIOT JE€AYKTHBHBIE H
WHAYKTUBHBIE PacCyXICHUs, 0000LIeHNEe W KOHKPETH3alWio, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mMpeArnonaraeT 3HAYUTEIbHBIM OOBEM CAMOCTOSTEIBHON JEATeIbHOCTH
00yYaromuxcs, MOTOMY CaMOCTOSATEIBHOE PEIICHHE 3a7ad €CTECTBEHHBIM 00pa3oM SIBISIETCS
peanu3anueil AeaTeIbHOCTHOTO MPUHIMIIA 00ydeHusI.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEP)KATEIbHO-METOANYECKHUE JIMHUU: «Yucaa U BhlUMCIEHUSNY; «AnreOpanueckue
BBIDKEHUSNY; «YpaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxgas u3 3THX copepikKaTesbHO-
METOJIMYECKUX JINHUN pa3BUBAETCA HA MPOTSDKEHUU TPEX JIET M3YYEHUs Kypca, €CTECTBEHHBIM
00pa3oM meperuieTasich ¥ B3aUMOJICHCTBYS C APYTUMH €ro JIMHUSAMH. B Xoxe u3ydeHus Kypca
00yYaromuMCcs IPUXOAUTCS JIOTHYECKH PAcCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM 11e71ecO00pa3HO BKJIIOUUTH B MPOTPAMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MPOHU3BIBAIONINE BCE OCHOBHBIE Pa3Jiesibl MaTEMaTUYECKOr0 00pa30BaHUs U CIIOCOOCTBYIOIIUE
OBJIQ/ICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAILHOIO MAaTEMAaTHUYECKOTO s3bIKa. TakuM oOpa3om,
MOKHO YTBEpXKJaTh, UYTO COJEPKATEIbHOW U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Airedpa»
SIBJIAETCS €I0 MHTETPUPOBAHHBIN XapaKTep.

COI[ep)KaHI/Ie Jmann «Yuciaa U BBIYHUCICHUS CIIYXKUT OCHOBOH JJISL HaﬂbHeﬁHleFO HN3YyUCHUA
MaTEMAaTHUKU, CHOCOGCTByeT Pa3BUTHIO y O6y‘IaIOH_[I/IXC5I JJOTHUYCCKOI'O MBIIIJICHUA,
(OpMHUPOBAHNIO YMEHUS IOJIb30BAThCA AJTOPUTMAMH, a TaKkKe MPUOOPETEHHIO MPAKTHYECKUX
HAaBBIKOB, HCO6XOI[I/IMLIX JJISL HOBCGIIHCBHOI\/'I )kn3HU. Pa3BuUTHE IOHATHUS O YHCIIE B OCHOBHOU
IIKOJIE CBSI3aHO C PALMOHAIBHBIMM M HUPPAIMOHAIBHBIMU YHCIaMH, (OopMHUpOBaHHEM
HpeHCTaBHCHI/Iﬁ (6] I[eﬁCTBHTeHBHOM qucile. 3aBepH_IeHI/Ie OCBOCHHUS YUCIOBOH JIMHUHU OTHECEHO K
CTaplieMy 3BeHy O0IIero oOpa3oBaHusl.

Conepxanue AByX aireOpanuecKux JMHUN — « AnreOpanyeckie BBIPAXKECHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHMIO Yy OOYYAIOMIMXCS MaTEeMaTH4YecKOro ammapaTta,
HEOOXOAMMOro  JJsi  peIleHus  3aJad  MaTeMaTHKH, CMEXHBIX  IMPEIMETOB |
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. B OCHOBHOW mIKosie yuyeOHBIH MaTepuan TpyNIupyercs
BOKPYT pallMOHAJIBHBIX BBIPAXKEHUNA. AsreOpa IEMOHCTPUPYET 3HAYCHHE MAaTeMaTHKU KaK S3bIKa
JUIS IOCTPOEHUSI MaTEMAaTUYECKUX MOJIEJIEH, ONMCAHUs MPOLIECCOB U SIBJIEHUM peasibHOro Mupa. B
3aaun 00y4YeHHs anredpe BXOIAT TaKkKe AaJbHENIee pa3BUTHE AITOPUTMUYECKOTO MBIIICHHS,
HEO0XOIMMOTO, B YaCTHOCTH, JJISi OCBOCHUs Kypca MH()OPMATHKH, W OBJAJCHUE HABBIKAMH
JeMyKTUBHBIX paccyxeHuil. [I[peoOpa3oBanre CUMBOIBHBIX (JOPM BHOCUT CBOH crienuuueckuit
BKJIA/I B Pa3BUTHE BOOOpaKEeHUs], CIOCOOHOCTEH K MaTeMaTu4eCKOMY TBOPUECTBY.
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Copepxanrie (QyHKIHMOHATHHO-TPAQUICCKOW JMHUU HAICICHO Ha TOJY4YeHHE IIKOJIbHUKAMU
3HaHUN O QYHKIUSAX KaK BOKHEHIICH MaTeMAaTHYECKON MOJETH sl OTIMCAHUS U MCCIICTOBAHUS
pa3HoOOpa3HBIX MPOLECCOB U SBJICHUW B NpHpoje M obmecTBe. M3ydueHue 3Toro marepuaia
CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHHUSI UCIOJIb30BaTh PA3IMYHBIC BBIPA3UTEIHHBIC
CpeICTBA SI3bIKA MAaTEMATHKH — CIIOBECHBIC, CUMBOJIMUECKUE, rpaduueckue, BHOCUT BKJIAJI B
(hopMUpOBaHHE MIPEICTABICHHUIA O POJIM MATEMATHKHU B Pa3BUTHH IUBUIIU3ALUN U KYJIbTYPHI.

B kypc «Anrebpa» Takxke BKIIOUYEH pasnen «BepostHocTs u cratuctuka». Conepkanue
3TOr0 pasjena HaleleHo Ha (QOpMHUpPOBAaHHME YMEHHMS BOCIPUHHMATH U KPUTHYECKU
aHaM3UpOBaTh HMH(POPMALMIO, MPEJACTABICHHYI0 B Ppa3IUYHBIX (opMax, I[OHUMATh
BEPOSITHOCTHBIM XapakTEp MHOIMX pealbHBIX IIPOLECCOB U 3aBUCUMOCTEH, INPOU3BOJUTH
IIPOCTENIINE BEPOSTHOCTHBIEC PAacU€Thl. B coepkaHue Kypca BXOAUT 3HAKOMCTBO C OCHOBHBIMU
NpUHIUIaMU cOopa, aHaIu3a ¥ NPEACTaBICHUS TaHHBIX M3 PA3IMYHBIX cep KU3HU 00IIecTBa
u rocynapctBa. [Ipy HM3y4eHHMH CTAaTUCTHKH M BEPOSITHOCTH OOOTaIaloTCsl MpeACTaBICHUS
yyalluxcss O COBPEMEHHOW KapTHHE MHpa M METOJax ero HccienoBaHus, (HopMHUpyercs
MOHMMAaHHE PpOJM CTATUCTHKH KaK MCTOYHHMKA COLHUAIBHO 3HAYUMOW uWHPOpMAIMU U
3aKJIaJAbIBAKOTCS. OCHOBBI BEPOSITHOCTHOT'O MBILLICHUS.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yuebHOMy 1utany B 7—10 kjaccax m3ydaercsi yueOHBIH Kypc «AnreOpa», KOTOPBIH
BKJIIOYAET CIEAYIOUIME OCHOBHBIC pa3feibl coiepkaHus: «Yucna © BBIYHCICHUSY,
«Anrebpanyueckue BBIPAXKECHUS», «YPABHEHUS U HEpaBeHCTBa», «DyHKuum», «BeposTHOCTH 1
CTaTUCTHKAY.

VYueOHbIi M1aH Ha U3ydeHue anreopsl B 7—10 k1accax OTBOAUT He MeHee 3 y4eOHBIX YacoB B
HEJIEJII0 B TEYEHHUE KaXJI0r0 roja 00yueHus1, BCETro 3a 4eThIpe roja o0yueHus — He meHee 405
y4€OHBIX YacoB.

COAEPKXAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUSA)
7 kjaacc

Yucja 1 BLIYUCTICHUA
Panmonanbabeie yuciaa

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MIEPEX0J] OT OAHOW (hOpMBI 3amucH Apoleilt K Ipyroil.
[loHATHE palMOHATIBLHOTO YHCIA, 3aMUCh, CPABHEHHE, YIOPSIOYMBAHUE PAIMOHAIBHBIX YHCEI.
Apudmernueckue neiicTBUS ¢ pallMOHAILHBIMU YKcIaMu. Pemenne 3a1a4 u3 peaabHON MPaKTUKH
Ha YacTH, Ha JIpoOwu.

Crenenpb ¢ HaTypaJIbHBIM TIOKa3aTelIeM: OIpeieIieHne, Mpeodpa3oBaHne BHIPAKECHUI HA OCHOBE
OTIpeJIeJIeHus], 3aUCh OONbIINX YKcen. [IpomenTsl, 3anuck MPOIeHTOB B BUIE ApoOU U 1podH B
BH/JIE ITPOLICHTOB. Tpy OCHOBHBIE 33/1a4M HA IIPOLICHTHI, PEIIEHUE 3a/1a4 U3 PEAJIbHOU ITPAKTUKHU.

HpI/IMeHeHI/Ie MMPU3HAKOB JACJIMMOCTH, PA3JIOKCHUC HA MHOXUTCIIN HATYPAJIbHBIX YHUCCII.

Peanbubie 3aBUCUMOCTH, B TOM YUCJIC IIpAMas 1 06paTHa;1 MpOonopuruOHaJIBLHOCTH.

Auaredpanyeckune BbIpaKeHHUs
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IlepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUA C IIEPEMEHHOU. JlomycTuMmble 3HAauYeHUs
nepeMeHHbIX. [IpeicTaBienne 3aBUCHMOCTH MEX/Ty BETMUYMHAMHU B BUJIE (popMyIibl. Berancnenus
no ¢gopmynam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKCHHM, TOXKACCTBEHHO PABHBIC BBIPAKCHHS,
npaBujIa MpeoOpa3oBaHUsl CYMM U MPOU3BEICHHMN, MPaBUIa PACKPBITHS CKOOOK M MPHUBEICHHS
no100HBIX ciaaraeMbiX. CBOMCTBA CTEIIEHH C HATYPAIbHBIM ITOKA3aTeNEM.

Opnowienbl ¥ MHOrowieHol. CreneHb MHoOrowieHa. CII0’K€HHE, BBIUUTAHUE, YMHOKEHUE
MHOrouw1eHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKECHMS: KBaJIpaT CyYMMBI M KBaJApaT Pa3HOCTH.
®opMyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOrOYWICHOB HA MHOYKUTEIIH.

YpaBHenust

VYpaBHeHHe, KOpEHb YpaBHEHHUs, INpaBwia NpeoOpa3oBaHUS YpaBHEHUS, PAaBHOCHUIBHOCTD
YPAaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEU JIMHEMHOIO yPaBHEHUs, PCLICHUE
JIUHENHBIX ypaBHeHUI. CocTaBlieHHE YpaBHEHMH 110 YCIIOBHUIO 3a7auu. Pelenne TeKCTOBbIX 3a1a4
C IOMOIIBIO YPAaBHECHU.

JluHeiiHOe ypaBHEHHWE C JBYMS TEpeMEHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHGHUW C JByMsl TIEPEMCHHBIMH. PellleHne CHUCTeM ypaBHEHUH CIOCOOOM IOJACTaHOBKH.
[Ipumepsl pereHnst TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM  YPaBHEHUM.

Koopaunartel u rpadpuku. ®yHKuun

Koopaunara touku Ha npsMoi. Uucnossle IpOMEXKYTKH. PaccTrosiHue mMexay ABYyMsl TOYKaMH
KOOPJHMHATHOU IIPSIMOMA.

[IpsimoyronbHas cucrema koopamHaT, ocu Ox m Oy. AOcmucca W opAMHATa TOYKM Ha
KoopAMHATHON mockocT. [IpumMeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
pEaJIbHBIX 3aBUCHUMOCTEM.

[onsarue ¢ynkmun. I'papux Qynkiun. CpoiictBa ¢ynkumid. Jluneiinas ¢ynkuus, e€ rpaduxk.
I'padux ¢pyskmmu y = /x/. I'padudeckoe pemieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 kiace
‘{Hcﬂa MU BBIYUCJICHUSA

KBanpartusiii kopenb u3 uncna. [Tosarue o0 nppanuoHanisHOM yucie. JlecaTHuHbIe MPUOIKESHUS
UppanroHaIbHBIX yncen. CBoMCTBA apu(PMETHUECKUX KBAJIPATHBIX KOPHEH U MX NMPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BRIPAKECHHUN U BBIYMCICHUSAM. J{eficTBUTENbHBIEC YHCTIA.

Crenens ¢ 1eabpIM I0Ka3zaTesaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCia.
Auaredpanyeckue BbIpaKeHHUs
KBanpatHblii TpEXWIEH; pa30KEHNUE KBAIPATHOIO TPEXUJIEHA HA MHOKHUTEIH.

Anrebpanueckas 1po6s. OcCHOBHOE CBOHCTBO anredpamueckoid qpodu. CinoxeHue, BHIYUTAHHE,
YMHOXXEHHUE, JeNieHHe anreOpandeckux JpoOeid. PannonHanbHbIE BBIpaXEHHS M UX
npeoOpa3oBaHue.
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ypaBHeHI/Iﬂ N HEPABCHCTBaA

KBanparHoe ypaBHeHue, hopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YPaBHEHMI, CBOASIIMXCS K JUHEWHBIM M KBaapaTHbIM. [Ipocteiimme apoOHO-palmoHaIbHbIE
YPaBHEHUS.

I'paduueckass umHTEpHpeTanys YpaBHEHUH C JAByMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUH € IBYyMsl IEpPEMEHHBIMU. [ IprMepbI peleHns CUCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33124 anredpandeckuM crnocodom. UncioBble HEPABEHCTBA M UX CBOWCTBA.
HepaseHncTBO ¢ 0onHOM nepeMeHHON. PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEWHbIE HEPABEHCTBA C
0J1HOM nepeMeHHON. CUCTEMBI TMHEWHBIX HEPABEHCTB C O/IHOM MEPEMEHHOM.

DOYyHKUUH

[Monstre pynkmu. O6IaCTh ONPESIICHUS K MHOKECTBO 3HaueHUH (QyHKIuU. CriocoObl 3a1aHus
(bYyHKIMA.

I'padpux dynxmum. Urenue cBoiicTB (yHKIMH 1o e€ rpaduky. [Ipumeps! rpadukoB GyHKIMA,
OTpaXKAaIOIIMX peajbHble Tmporecchl. @OYHKIUHM, ONUCHIBAIOUIMNE TPSAMYI0 U  OOpaTHYIO
MPONOPIHMOHATIFHBIE 3aBUCUMOCTH, MX TPaPUKH.

I'padmueckoe pemieHNe ypaBHEHUH U CHCTEM ypaBHEHUH.
9 kiacc

Yucaa 1 BBIYUCTICHUSA

JlelicTBUTENBHBIC YUCTIA

ParmonanbHble ynciia, UppalMoOHAIbHBIE YHCTIa, KOHEYHbIE M OECKOHEUHBIE JIECATUYHbIE APOOH.
MHOXeCTBO JEHCTBUTEIBHBIX YHCEN; JACHCTBUTEIbHBIC YMCIIAa KaK OECKOHEUYHBIC NECATUYHBIC
npodu. B3auMHO 0OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXKECTBOM JICHCTBUTENIBHBIX UYHUCEN U
KOOPJAHMHATHOMU IIPSIMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETUIECKHE ACHCTBUS C JCHCTBUTEIILHBIMU YHCIIaAMHU.
W3mepenust, npuOIMKeHHs, OLIEHKN
PazmMepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JNIUTELHOCTh MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[TpubnmxEHHOE 3HaYCHNE BETMYMHBI, TOYHOCTh Npubmmkenus. Okpyrienue yucen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BBIYUCIICHUM.

YpaBHeHHs U HEPABEHCTBA
YpaBHEHHUs ¢ OQHOU ITIEPEMEHHOMN
JInneiiHoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOISIIMXCA K KBaJpaTHbIM. bukBagpaTHOE
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TpeTbel M YETBEPTOM CTEICHEW Pa3loKEHHEM Ha
MHOXUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHne TEeKCTOBBIX 3ajad aiareOpanyecKuMm
METOZOM.
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Cucremsbl ypaBHEHUI

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro0 rpaduk. Pemenne cucrem IByX JTMHEHHBIX YpaBHEHHUH
C IByMs NEpEMEHHBIMM. PerieHue cucreM IBYX ypaBHEHUMH, OJHO M3 KOTOPBIX JIMHEWHOE, a
Ipyroe — BTOpoil ctemeHu. ['paduueckas WHTepHpeTalys CHCTEMbl YPaBHEHUH C JIBYyMS
[IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3374 aNreOpandecKuM CIiocoOOM.
HepasencrBa
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne nuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM. Penenue cCucTeM JIMHEMHBIX HEPABEHCTB
c ogHoM nmepemeHHoil. KBanpatneie HepaBeHcTBa. ['paduyeckas UHTEpIpeTalsi HEPABEeHCTB U
CUCTEM HEPaBEHCTB C JIByMs IIEPEMEHHBIMU.

DOYyHKUUH

KBanpatuunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATH BEPUIUHBI TAPa0OIIbI,
0Ch CUMMETpPUHU TTapaboIbI.

I'paduxu nuHeiHOM (yHKIMM, TUNEPOOBI, KyOMYecKod mapaboibl, KOPHS, MOIAYJIS M HUX
CBOMCTBA.

9J1eMeHThI TEOPpUHU BCPOHTHOCTeﬁ H CTATUCTHKH

[IpencraBnenne JaHHBIX B BHUJIE TaOJIHUIL, AUarpamm, rpadukoB. 3amoIHEHUE TaOIHIl, YTCHUE U
MOCTPOEHHE JHarpaMM (CTOJIOUKOBBIX (CTONOUYATHIX) M KPYTOBBIX). UTeHHE TPaQHUKOB peabHBIX
nporeccoB. M3Bieuenne nHGOpMaLuy U3 AUarpaMM U TaOJIHUL, UCTIOJIb30BAaHHE U WHTEPIpPETaIHs
JTAaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: CpeaHee apudmMeTHdeckoe, MeAMaHa, pa3Max, HauOojbllee Hu
HauMEHbIIIee 3HaYeHMsI HAOopa YMCIIOBBIX JAaHHBIX. [IpuMepsl ciydyailHON N3MEHYUBOCTH.

Crayvaiinelii SKCHepuMeHT (OMBIT) M chay4aiiHoe coObiTHe. BeposTtHOCcTh M wactoTa. Ponb
MaJIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHH B Mpupojae U B oOmiecTBe. MoHeTa H
urpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

MHO)KGCTBO, 9JICMCHT MHOKCCTBA, ITIOAMHOXXCCTBO. Onepauym HaJa MHOKCCTBaMMU: O6’beI[I/IH€HI/Ie,
NEpeCCUCHUC, JAOIMOJIHCHUC. CBoiicTBa onepaum”l Haax MHOXECTBaAMU: TCPEMCECTUTCIILHOC,
COYCTaTCIIBHOC, pacnupeaCIMTCIbHOC, BKJIFOUCHU. Hcnonn3oBanue rpa(pnquKoro
NpEACTABJICHUA MHOXKCCTB IJId OIMMCAaHU PCAJIbHBIX NPOUCCCOB U HBHGHHﬁ, Ipu pCIICHUU 3a/1a4.

10 KJIACC
YucoBble NOCTEA0BATEIBLHOCTH
Ornpezernienne u criocoObl 3a/JaHKs YUCIOBBIX TOCIEI0BATEILHOCTEH

[TonsiTHE YMCIOBOM MOCIEI0BATEILHOCTH. 3aJJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOM
bopmynoit u GopMyIoi n-ro dieHa.

Apudmernueckas 1 reoMeTpuIecKas Iporpeccun

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyIisl n-ro wieHa apupMeTHIecKor 1
F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.
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N300pakeHne 1wieHOB apu(PMETHIECKON U TEOMETPHUYECKON POTrpecCcuii TOUKaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIbHBIA POCT.

Bep()ﬂTHOCTb H CTATHCTHKA

DneMeHTapHbIe COOBITHS CIy4aiiHOTro omnbITa. Ciry4aliHbie cCOOBITHS. BeposTHOCTH COOBITHIA.
OmnBITH C pABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH. Ciry4aiiHblii BEIOOP. CBSI3b MEXKIY
MaJIOBEPOSITHBIMH U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMH B IIPUPO/IE, OOIIECTBE U HAYKE.

[IpencraBnenne JaHHBIX B BUJIE TaOIUI, JUarpaMM, rpadukoB, MHTEpIIpeTalys JaHHbIX. YTeHne
Y TIOCTPOEHHUE Ta0JIUII, TUarpaMM, rpa(uKoB O PeaTbHBIM JaHHBIM.

Cayuvaiinast BellM4MHA U pacripeniesnienue sepostHocteil. [TonaTue o 3akoHe OONBIINX YHCEIL.
Posnb 1 3HaueHHe 3aK0Ha OOJBIINX YHCENT B IPUPOJIE U OOIIECTBE.

IloBTOpeHue u 000011eHHEe OCHOBHBIX TeM, H3YYeHHBIX B 7-9 Ki1accax

TemaTuueckoe IaHUPOBaHKE IOBTOPEHUST M 0000IIEHNSI OCHOBHBIX TEM Kypca aiareopsl B 10-om
KJ1acce pa3pabaThIBaeTCsl HA OCHOBE MPOrpaMMbl 9-T0 Kilacca, ¢ BBIJICIIEHUEM U CUCTeMaTH3alueH
CJIOKHBIX U 0CO00 3HAYUMBIX JJIS JajbHEeHmero o0yuyeHust TeM 3a BECh MEpPHOJ OOy4YEeHHUs Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUsI.

Tematuueckoe rianupoBanue B 10-om kiacce mo mpenmery «Anrebpa» aBTOpy paboueit
nporpaMMbl  HEOOXOAMMO CIUIAHUPOBATh IO KOHIIEHTPUYECKOMY CHOCOO0Y MOCTPOCHHS
IporpamMMbl,  JIONIONHSS, YIUIyOJsisl coAepKaHWe W3YYEeHHBIX paHee pas3zienoB. Takxe,
HEOO0XOIMMO yNeNUTh 0c000€ BHUMAaHHME MOBTOPEHHIO, WHAMBUIYAIbHBIM 00pa30BaTEIbHBIM
norpeOHocTsIM  oOywatommxcst ¢ PAC, pa3BUTHIO KOMMYHUKAaTHBHBIX HAaBBIKOB H
(GYHKIMOHATBHON (MaTeMaTHYeCKOW) TPaMOTHOCTH, YHHBEPCAJIbHBIX Y4YEOHBIX JCHCTBHIA,
PELIEHNIO TEKCTOBBIX 3a]a4, IPUMEHEHNIO MaTEMaTUKHU B )KU3HU. B muiaHupoBannn He00X0UMO
NpeyCMOTPETh BhINoMHeHHE oOydatonmmucsa ¢ PAC npoBepoYHBIX M TPEHUPOBOYHBIX paboT B
dbopmare 3anannii ['ocy1apcTBEHHOM UTOTOBOM aTTECTAIIHH.

IJIAHUPYEMBIE MPEAMETHBIE PE3YJbTATBI OCBOEHWUS TPUMEPHOM

PABOYEHM IMTPOI'PAMMBI KYPCA (I1O TOJIAM OBYUEHUS)
JlocTrkeHre MPeAMETHBIX pe3ysibTaToB oOydatonumucs ¢ PAC Ha stane o0ydeHusi B OCHOBHOM
IIKOJIC OTPECNIACTCS WHANBUAYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK C OCOOCHHOCTSIMU
MMO3HABATEIHPHOMN JICATEILHOCTH M HEPABHOMEPHOCTBIO PA3BUTHS MCUXUYECKUX (YHKIUH, TaK U
COIIMAJIbHBIM ONBITOM ayTHYHBIX IIKOJBHUKOB. [103TOMY HOCTHX)EHUE TPEAMETHBIX PE3yJIbTaTOB
KOHKPETHBIM yYalllUMCSl MOXKET HE BCEr/la COBMAJaTh C BPEMEHHBIMHU T'PAHULIAMU MPEIMETHBIX
pe3yIabTaTOB, PACIIPECICHHBIX 10 F0/1aM 00yUYCHHUS.

OcBoenne yaeOHOTO Kypca « Anredpa» Ha ypOBHE OCHOBHOTO 00IIIEero 00pa3oBaHUs JOJKHO
o0ecreynBaTh JOCTIKEHHE CIETYIONNX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

7 kjaacc
qncﬂa MU BBIYUCJICHUSA

BbimonHsATe, coyeTas yYCTHblEe M NHCbMEHHBIC MPHUEMBI, apuU(PMETHUYeCKue JeHCTBUSA C
palrOHAIbHBIMU YHUCIIAMHU.
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HaxoauTbh 3HaueHUs] YMCIIOBBIX BBIPAXKEHUM; MPUMEHATh pa3HOOOpa3HbIe CIOCOObI U MPUEMBI
BBIYUCJIEHUS 3HA4YCHUU I[pOGHBIX Bpra)KeHHfI, COJACpKaInX OGLIKHOBGHHBIC U ACCATHUYHBIC
Ipoou.

[TepexoauTts OT OJHOM (POPMBI 3aIMCH YHCEI K APYroi (mpeoOpa3oBeIBaTh AECATUUHYIO TPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO JECATUYHYIO
po0b).

CpaBHUBATh U YIIOPSI0YMBATH PAllMOHAIbHbIE YHCIIA.
OxpyriasTh yucna.

BBINIONHATE NPUKHUIAKY M OLEHKY pe3yjbTaTa BbIYMCIICHHN, OLICHKY 3HAYEHUH YHUCIIOBBIX
BBIPAKCHUI.

BBINIONHATE AEUCTBUS CO CTENEHSIMU C HATYyPaJIbHBIMU IIOKA3aTEIISIMH.
IIpuMeHATh IpU3HAKU JENMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPaIbHbIX YUCEIL.

Pemate 1IpakTUKO-OPUEHTUPOBAHHBIC 3aJadyd, CBS3aHHBICE C OTHOLICHUEM  BEJIU4YMH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLIEHTAMH; UHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
C y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckune BbIpaKeHHUs

Hcnonb30BaTh anreOpanyecKyto TEPMHHOJIOTUIO U CHMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOEHUS yUEOHOI0 Marepuaa.

HaXOZ[I/ITB 3Ha4YCHUA 6yKBeHHBIX BBIpa)KeHI/If/'I Ipu  3aJaHHbIX 3HAYCHHUAX ITICPCMCHHBIX.

BhImonHATe mpeoOpa3oBaHUsl 1LIEIOT0 BHIPAKEHUS B MHOTOYICH IPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOYIEH U MHOTOUYJIEHA Ha MHOTOWIEH, IPUMEHATh
(dbopMyBl KBagpaTa CyMMBI U KBaJ[paTa pa3HOCTH.

OcymiecTBIsATh pa3ioKeHWe MHOTOYJICHOB Ha MHOKHTENH C TIOMOIIBIO BHIHECEHUS 32 CKOOKH
O0IIEero MHOXHTENS, TPYNIHPOBKH CIIATa€MbIX, NPUMEHEHUs (OpPMYJ COKpaIEHHOTO
YMHOKCHHSL.

[TpumensTh MpeoOpa3oBaHUss MHOTOWICHOB JJISl PEIICHUS PA3IMYHBIX 3a/la4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMH IIOKa3aTeIsIMU JUIS NPeoOpa3oBaHHS
BBIPAKCHUI.

ypaBHeHI/Iﬂ N HEPABCHCTBaA

Pemate nMHENHBIE YpPaBHEHHs C OJHOM IEPEMEHHOW, IPUMEHss IpaBWiIa Iepexoja oOT
HCXOJHOIO YPaBHEHUs K DPaBHOCWIbHOMY eMy. IIpoBepsTh, SBIsS€TCA JIM YUCIO KOPHEM
YPaBHEHUS.
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[TpumMeHsTh TpaduuecKue METOAbl NPU PEIICHUH JUHEWHBIX YPABHEHUH U UX CHCTEM.

[TonOupars mpuMepsl map Yucell, SBISIONIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHHS C JIBYMS
IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH Ipa)uK JTUHEWHOTO ypaBHEHHS C ABYMsS NEPEMEHHBIMH;
MOJIB3YsICh TPpaUKOM, IPUBOAUTH MPUMEPHI PELICHUS] yPaBHEHHUSI.

Pemate cucteMbl ABYX JIMHEHHBIX YpaBHEHUH C JBYMs II€PEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocraBisTh U pelaTh JIMHEHHOE YpPaBHEHHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH IO YCIIOBUIO
3a/1a4d, UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJIyYEHHBIM  PE3yJIbTaT.

Koopaunartel u rpadpuku. ®yHKuun

N300paxxaTh HAa KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJAMHATAM,
Jy4H, OTPE3KU, MHTEPBAJIbI; 3alUCHIBATh YMCIIOBEIC MPOMEKYTKH Ha aNTreOpandecKoM SI3bIKE.

OTmeuaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH 1O 33JaHHBIM KOOpIMHATaM; CTPOUTH rpaduku
nuHEeWHBIX QyHKIui. CTpouTh rpaduk GyHKIHHA y = /X/.

OnucelBaTh C IIOMOIIIBIO (bYHKI_II/Iﬁ HU3BCCTHBIC 3aBUCHUMOCTHU MCKIY BCIIMYMHAMU: CKOPOCTL,
BpEMsi, PACCTOSIHHE, II€HA, KOJIMYECTBO, CTOMMOCTH, IMPOHU3BOJAUTEIHHOCTh, BpEMs, OOBEM
paboThL.

HaxonuTs 3HaueHne QyHKIIMK 1O 3HAYEHUIO e€ apryMeHTa.

[Tonumatp rpaduueckuii crnocod NpPEACTaBICHUS W aHalIM3a WHPOPMALMU; H3BIEKATh H
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTHHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucaa ¥ BLIYUCIEHUS

Hcnonp30BaTh HaYalIbHbIE IIPECTABICHUS O MHOKECTBE JIEHCTBUTENIBHBIX YUCEI JIJIsl CDABHEHHUS,
OKpYTJICHUSI M BBIUMCIICHUH; N300pakaTh NEHCTBUTEIbHBIC YMCIA TOYKAMH HAa KOOPIMHATHOU
IPSIMOM.

[TpuMeHATh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUThb KBAJpaTHHIC KOPHHU,
UCTIONB3YsSd TNPH HEOOXOIUMOCTH KaJbKYJISTOP; BBINOIHATH NPEOOpa3OBaHUs BBIPAKEHHH,
CoJiepKalIMX KBaJPAaTHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3aMuCcu OOJIBIINX M MAJbIX YUCEN C MOMOIIBIO JECSITHYHBIX IPOOEH U CTETICHEH
quciaa 10.

Auaredpanyeckue BbIpaKeHHUs

[TpyMEHSITh IOHATHE CTENIEHU C LIEJIbIM [10KA3aTEJIEM, BBIIOJIHATH IPE00Opa30BaHUs BBIPAKEHUH,
COJIEPKALIUX CTEIICHH C LENBIM IIOKA3aTCIIEM.

BEBITIONHATE TOXXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHAIBLHBIX BRIPAKEHUN Ha OCHOBE MTPABUII
JEHCTBUI HaJl MHOTOWICHAMH U aJIT€OpanIeCKUMH JIPOOSMHU.

PacknanpiBaTh KBagpAaTHBINA TPEXUWICH HA MHOKUTEIH.
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[TpumeHsTh NpeoOpa3oBaHMs BBIPAKEHUM MJIs PELICHUs pa3IUYHbIX 3a/1ad U3 MAaTEMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

ypaBHeHI/Iﬂ N HEPABCHCTBaA

Pemate nuHENHBIE, KBAAPATHBIC YPABHEHUS U PALIMOHAIBHBIC YPABHEHHUsI, CBOJSAIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHUH C IBYMsI [ICPEMEHHBIMU.

IIpoBOoaNUTE TPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM U CHUCTEM YPaBHEHHI, B TOM YHCIIE C
PUMEHEHHEM IrpapuyecKux npeacTaBiIeHui (YyCTaHaBIUBATh, IMEET JI yPAaBHEHHE HITU CUCTEMa
YpaBHEHUN pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[Tepexoauts OT CIIOBECHOH (HOPMYTUPOBKHU 3a7a4uM K €€ anreOpandeckoil MOJETH C MOMOIIBIO
COCTABJICHUSl YPAaBHEHUs WJIH CHUCTEMBbl YPAaBHEHMM, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 334y ITOJyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB Ul CPAaBHEHMs, OLEHKM; pEIIaTh JIMHECHHBIC
HEpaBEHCTBA C OJHON NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TPa@HUUECKyI0 HUTIOCTPALIUIO
MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUUH

[ToHuMaTh W KCIOJB30BaTh (DYHKIIMOHAIBHBIC MOHITHS U SI3bIK (TEPMHHBI, CHMBOJIMYCCKHE
0003HauYCHHMS); OTPEACIATh 3HaUCHHE (PYHKIIUH 110 3HAYCHUIO apTyMEHTA; ONPEICIIATh CBOMCTBA
¢bysKIuu no e€ rpaduky.

Crpouth rpaduku 37IeMeHTapHBIX (PYHKIMIA; OMMCHIBAaTh CBOMCTBA YHMCIOBOM (PyHKIUH 1O €€
rpaguxy.

9 KJjacce
‘{Hcﬂa MU BBIYUCJ/ICHUSA
- CpaBHI/IBaTB nu YHOpH[[O‘-II/IBaTL paI_II/IOHaJILHBIe nu I/IppaI_II/IOHaJILHLIe qucia.

- BpImomaHATH apI/I(I)MeTI/I‘-IeCKI/Ie I[Cf[CTBHSI C pallMOHAJIBHBIMU YHCJIaMH, COYCTasd YCTHBIC U
IIMCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYUCIICHUS C UppAllMOHAJIbHBIMHA YUCJIAMU.

Haxonuth 3HaYeHMsI CTENEHEW C LEJNBIMU IIOKA3aTelIIMM U KOPHEH; BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyriasaTh NEHCTBUTENbHBIE YHCIIA, BBIIOJIHATH NPUKUAKY PE3yJIbTaTa BBIUMCICHHUH, OLICHKY
YHUCJIOBBIX BBIPAKECHUN.

ypaBHeHI/Iﬂ N HEPABCHCTBA

Pemate nuHENHbIE M KBAaJpaTHbIC YPAaBHEHMs, YPABHEHMsI, CBOASAIIMECS K HUM, MPOCTEUILIHE
JPOOHO-pallOHAJIbHBIE YPABHEHMS.

Pemate cucreMsbl OBYX JIMHEWHBIX YPAaBHEHMH C JABYMS IIEPEMEHHBIMU U CHUCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Periats TeKCTOBBIE 3aga4uun anre6pa1/mec1<1/1M CII0CO00M C MMOMOIIBIO COCTABJICHUSA YPABHCHU A NI
CUCTCMBI ABYX ypaBHCHI/Iﬁ C ABYyMs NNICPCMCHHBIMH.
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IIpoBoauTh TPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM U CHUCTEM YPaBHEHHI, B TOM YHCIIE C
NpUMEHEHHEM IrpapuyecKux npeacTaBiIeHui (YyCTaHaBIUBAaTh, IMEET JIM yPAaBHEHHE HITH CUCTEMa
YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHbIe HEpAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA; N300paXkaTh pPElICHHE HEPAaBEHCTB
Ha YHUCIIOBOM NPSIMOM, 3aIIUCBIBATH PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucTEMBI JNMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIME KBaJApPaTHOE
HEPaBEHCTBO; U300pa)kaTh PEIICHHWE CHCTEMbl HEPaBEHCTB HA YHCIIOBOWM MPSIMOM, 3aIUCHIBATH
peuieHue ¢ MOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEUIEHUH PA3JIMYHBIX 3a/1a4.
DOYyHKUUH

Pacrnio3HaBaTh PyHKIMHN U3Y4EHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha
KOOPAWHATHOH MJIOCKOCTH TpadUKOB GYHKINH B 3aBUCUMOCTH OT 3HAYEHUH KO3 UIMEHTOB;
OTMCHIBATH CBOMCTBA (DYHKITHIA.

CrtpouTth 1 N300pakaTh CXeMaTHUECKU Ipa(UKK KBapaTUUHBIX (PYHKINH, ONMCHIBATH CBOMCTBA
KBaJIpaTUYHBIX QYHKLIUH 10 UX rpaduxam.

PacrniozHaBaTh KBaipaTHYHYyIO (QYHKIHIO 10 (hopMyJie, TPUBOAUTH PUMEPHI KBaIPATUIHBIX
(GYHKIMN U3 pealbHOM KU3HH, (PU3UKH, TECOMETPUH.

9J1eMeHThI TECOPpUHU BCPOHTHOCTeﬁ H CTATUCTHKH

Uwurate nHGOPMAIUIO, IPEACTABICHHYIO B Ta0JIMIIAaX, HA TUAarpaMMax; MPEJACTaBIsATh IaHHBIC B
BHJIE Ta0JIUIl, CTPOUTH JUATPaMMBI (CTOJIOMKOBBIE (CTONOUYATBIC) M KPYTOBBIE) MO MAacCCHUBaM
3HAYCHUM.

OnuceiBaTh U MHTEPIPETHPOBATH PEATbHBIC YHCIIOBBIC JaHHBIC, MPEACTABICHHBIC B TAOIUIAX,
Ha JuarpaMMax, rpapukax.

Ucnonws3zoBarh ajis  ONMCAHUS  JAHHBIX  CTAaTHCTHYECKUE  XApPaKTEPUCTUKU:  CpPElIHEe
apudmernyeckoe, MeaHa, HAMOOJIbIIICEe U HANMEHBIIIEE 3HAYCHHUS, Pa3Max.

HmeTs mpeacTaBiIeHre O CIy4ailHOW M3MEHYMBOCTH Ha TIpUMeEpax IeH, PU3NIeCKIX BeTUINH

10 kaacc
Apm])MeanecKaﬂ )% | re0MeTpuqec1caﬂ nporpeccml

Pacrio3naBath apupMeTHYECKYI0 U TEOMETPUYECKYIO MPOTPECCUM MPU  Pa3HBIX  CIOco0ax
3aJlaHusl.

BBIMONHATE BBIYMCICHHUA C HCIOJNB30BaHHEM (OpPMYJ N-ro wWieHa apUPMETHYECKOH H
F€OMETPUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIbHOCTHU TOYKaMH Ha KOOpI[HHaTHOfI ITIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YUCIIOBBIMH IIOCIENOBATEIBHOCTSAMHM, B TOM YHCIE 3a7a4d U3
peanbHOM JKHU3HU (C UCTIONB30BaHUEM KAJIBbKYIATOPA, HUPPOBBIX TEXHOJIOTHH).

Bep()ﬂTHOCTb H CTATHCTHKA
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HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHH B ONBITaX, 3Has BEPOSTHOCTHU AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OINBITaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Hcnonp30Bath rpaguuecKkue MOCIH: JUarpaMMbl - Ditsiepa, YuciioBast mpsimast.

OnepupoBaTb MOHATUSAMU: MHOXKECTBO, IIOJMHOKECTBO; BBINOJHATH ONEpalMd  HaJ
MHO>KE€CTBaMHU: OOBEAMHEHUE, TIEPECEUCHUE, JOINOJHEHUE; MEPEUUCIIATh 3JIEMEHThl MHOKECTB;
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduyeckoe MpeacTaBIeHHEe MHOXKECTB M CBSI3€H MEXIy HUMHU JUISL ONMCAHHS
MPOIIECCOB M SIBJICHHWW, B TOM YHMCIIC TPU PEHICHUH 3a/a4 U3 JPYTUX y4eOHBIX NMPEIMETOB H
KYpCOB.

HaxomuTh BEpOATHOCTH CIydalHBIX COOBITHII B M3YYCHHBIX OMNBITAX, B TOM YHCJIE B OMBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH, B CEPHSIX UCIIBITAHUH JI0 IEPBOT0 yCIexa.
HNwmeTs npeacrabieHue 0 CiydyailHOW BEJIMYUHE U O PACIIPEAETIEHUA BEPOATHOCTEM.

HmeTp mpencTaBieHHE O 3aKOHE OONBLIMX YHCEN KaK O TMPOSBICHHH 3aKOHOMEPHOCTH B
CIly4aifHOM M3MEHYUBOCTH M O POJIHM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILECTBE.

IloBTOpeHue u 000011eHHEe OCHOBHBIX TeM, H3Y4YeHHBIX B 7-9 Ki1accax

JomnonauTtenbHbIN Toa 00ydeHus (10-i Ki1acc) BBOAUTCS C IENIbI0 00ECTICUYSHUS CHCTEMaTU3allun
YCBOEHHOTO IPEIMETHOTO COJACpXaHMA, JUIA JIOCTHXKEHHS YPOBHS C(HOPMUPOBAHHOCTH
IIPEIMETHBIX, METAIIPEIMETHBIX PE3yJIbTaTOB, KU3HEHHBIX KOMIIETEHLUH, HEOOXOAMMBIX MAJIs
MIPOJOIDKEHHU 00yUeHHs, KaK Ha YPOBHE CPEHET0 OOIIEro, TaK U CPeIHEro MPpohecCHOHAIEHOTO
o0pa3oBaHMs, a TaKKe C MLEIbI0 JalbHEHMINero pa3BUTHUS KOMMYHHUKATUBHBIX HaBBIKOB U
(GYHKIMOHATBHON (MAaTEeMaTHYECKOI ) TPaMOTHOCTH.
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TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO IT'OJAAM OBYYEHUSA)

7 knacc (He menee 102 u)

Ha3BaHnue
pa3gena (Tembl)
(4ucsi0 4acos)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHAbI A€ATEC/IBHOCTH 06yqammnxca

Yuciaa mn
BbIYMCJIEHUA.
PanvoHa/ibHbIE

qucJjia
(25 4)

IlonsaTHE palMOHAIBHOIO YHCIIA.

ApudmMeTndeckue JIeUCTBUS C
palroHaJILHBIMUA YHUCIIAMU.
CpaBHeHUEe, ynopsiiouYuBaHUE
paloHaJILHBIX YHCEII.
CrenieHb ¢ HaTypaJIbHBIM
oKa3aTeJIeM.

Pemenue ocHOBHBIX 3a1a4 Ha
JIpOOH, TIPOIIEHTHI U3 peaTbHOM
OPaKTHUKU.

ITpu3sHaku 1eaIuMOCTH,
pa3JI0)KEeHUsI Ha MHOXKHUTEITH
HaTypaJbHBIX UYHCEII.
Peanbsnbie 3aBucumoctu. Ilps-
Mmasi 1 oOpaTHas
OPONOPIHUOHATBEHOCTH

CucreMaTU3UPOBATH U 060ramaTh 3HaHUA 00
OOBIKHOBEHHBIX U JICCSITUIHBIX IPOOSX.

CpaBHHUBATh U yNIOPAA0YUBATH APOGH, TpeoOpa3OBbIBas
pU HEOOXOJUMOCTH AECITHYHBIE TPOOH B
OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B JICCITUYHBIC, B
YaCTHOCTU B OECKOHEUHYIO NECATHYHYIO JIPOOb.
I[IpyuMeHATH pa3HOOGpa3HbIe CIOCOObI U IPUEMBI
BbIYMC/IEHVSI 3HAYEHUH JPOOHBIX BBIPAXKEHUM,
cojiepKaux OOBIKHOBEHHBIC U IECATUYHBIE IPOOH:
3aMEHSTh IMPU HEOOXOIMMOCTH AESCATUYHYIO IPOOH
OOBIKHOBEHHON M OOBIKHOBEHHYIO JECSITUYHOM,
MPUBOJHUTH BhIpaXKEHUEK (opMe, HanboJiee yJT00HOM IS
BBIYMCIICHUN, MPEOOpa30BbIBATH APOOHBIC BRIPAKEHUS HA
YMHOXXE€HHE U JCICHUE NECATHUYHBIX JIPOOEH K JAeUCTBUSIM
C LIEIBIMH YMCIIaMHU.

IIpUMBOAUTH YUC/IOBbIE U OYKBEHHbIE IPUMEPHI CTEIICHUC
HaTypaJbHBIM MOKa3aTeJIeM, OOBSICHSISI 3HAYCHUS
OCHOBaHUSI CTENICHU U TT0Ka3aTeJIsl CTETIeHN, HaXOIUTh
3HAUEHMUsI CTEIeHer Buaa a” (a — moboe palrmoHaIbHOE
4HCIJI0, N — HATypaJIbHOE YHCJIO).

IIoHMMATBh CMBICIT 3aITUCH OOJIBIITUX YHUCEJ C TOMOIIBIO
JIECSITUYHBIX JIpoOel u crereHert yncia 10, IpUuMeHATb
WX B pealbHBIX cuTyalusix. [[pUMeHsaTh rpu3HaKku
JEJIUMOCTH, PA3JIOKEHUSI HAa MHOXXHUTEJIN HATypPaJIbHbBIX
qUCel.

PemaTs 3aa4M Ha 9acTH, IIPOIIEHTHI, MPOIIOPIIHH, HA
HaxoKJAeHHUEe Apodu (MpOIeHTa) OT BEJIUYUHBI U BEITUYH-
HBI 110 € npoou (MpoIIeHTY), Apodu (ITpoIeHTa), KOTO-
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pBIF cOCTaBIsAET OJIHA BEJIMUMHA OT Apyrou. IIpuBoaUTS,
pa36upaTh, OLeHUBATh pa3JINUHbIC PEIICHUS, 3alTUCH
pElIeHNI TEKCTOBBIX 3aJa4.

Pacno3HaBaTh U OOBSCHATD, ONMUPAsIiCh HA ONPEJICICHUS,
IPSIMO MPOTIOPIIMOHATBHBIE U OOPAaTHO
OPONOPHUOHAIIBHBIC 3aBUCUMOCTH MEXKY BEJIIMYUHAMU;
NPUBOAUTL IPUMEPHI dTUX 3aBUCUMOCTEN U3 PEAIILHOI'O
MHpa, U3 JPYyTUX YUEOHBIX MPEIMETOB.

PeliaTh nIpakTUKO-OPHEHTHPOBAHHBIE 3aJa4H Ha JIpooHu,
HPOLIEHTHI, IPAMYIO U OOpaTHYIO NPONOPLIMOHAJIBHOCTH,
OpONOPLUNA

Anre6pandeckue

BbIpakeHUs
(27 4)

BykBeHHBIE BBIpAKCHUSI.
Ilepemennsnie. JlonycTtumsblie
3HAYCHUSI IEPEMEHHBIX.
DopMyJIHbI.

ITpeobOpa3zoBane OYKBEHHBIX
BbIpa>K€HHUU, paCKpbITHE CKOOOK
U TIpUBEJIEHUE MTOTOOHBIX
cllaraeMbIX.

CBolicTBa CTEIEHHU C
HaTypaJlbHBIM TTOKa3aTeJIeM.

OBJ1ageTh anreOpandeckoil TEpMHUHOJIOTHEN U
CHUMBOJIMKOH, IPUMEHSATH €€ B IPOILIECCE OCBOCHUS
y4eOHOro marepuasia.

HaxoauTh 3HaueHUsI OYKBEHHBIX BBIPAXECHUU IIpU
3aJaHHBIX 3HAaYE€HUSIX OYKB; BBIINOJIHATH BBIYUCIICHUS
o popmyiiam.

BBINOJIHATB IIpeoOpa30BaHUs LIEJIOTO BBIPAXKEHUS B
MHOTOYIEH NIPHUBEAECHUEM NOJOOHBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK.

Muorounennl. Ci10KeHHE,
BBIUMTAHUE, YMHOXXEHUE
MHOTO4JIEHOB. DOpMYJIbI
COKpAaILlEHHOTO YMHOXEHUS.
Pa3noxkenne MHOTOWIEHOB HA
MHOKHUTEIHN

BBINOJIHATHB YMHOKE€HHE OJHOYJIEHAa HAa MHOTOYJIEH U
MHOTO4JI€Ha Ha MHOTOYJIEH, HPUMEHATb (OPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pPa3HOCTH.

Ocy1ecTB/IATH pa3joKEHUE MHOIOUWIEHOB HA MHOXKUTEINU
IyTEM BBIHECEHHUS 32 CKOOKH OOIIETO MHOXUTES,
OpUMEHEeHHs (POpMyITBI Pa3HOCTH KBAJAPaTOB, (GOPMYII
COKpAaIIEHHOIO0 YMHOXECHUSI.

IIpuMeHATH 11peoOpa3oBaHNEe MHOTOYJIEHOB JIJIsI
pelIeHus pa3IuyHbIX 3aj/1a4 U3 MAaTEMAaTUKH, CMEXKHBIX

IIPEIMETOB, U3 PEAIbHON MPAKTUKH.
3HAKOMUTBLCA C UCTOPUEN Pa3BUTHUS MAaTEMaTHKHU
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YpaBHeHuda u
HepaBeHCTBa (20 4)

YpaBHEHUE, IIpaBuiIa
npeoOpa3oBaHUsl ypaBHEHMUS,
PaBHOCHUIIBHOCTb YPaBHEHHUU.
JIuneiitHOe ypaBHEHUE C OJHOM
NEPEMEHHOM, pEIEHUE JIMHEUHBIX
ypaBHeHUU. Pemmenune 3agauc
IIOMOIIbIO YPAaBHEHMUIA.
JIuneitHOe ypaBHEHUE C ABYMsI
IIEpEMEHHBIMH U €T0 TpadHuK.
Cucrema IByX JUHEHHBIX
YPaBHEHUH C IByMs
rnepeMeHHbIMU. Pelienue cucreMm
ypaBHEHUH CrIocoO0M
I1OJICTAHOBKH U CIIOCOOOM
CIIO>KEHUS

PeliaTsb JUHEIHOE YypaBHEHUE C OJJHOM NIEPEMEHHOM,
NpHMMEHAA NpaBnJjia repexoia OT UCXOAHOI0 YpaBHEHHUS
K paBHOCUJIBHOMY eMy OoJiee rmpocTtoro Buaa. IIpoBepATs,
SIBJISIETCSI JIA KOHKPETHOE YHCJIO KOPHEM YPaBHEHUSI.
IoaGupaTs NpUMePBbI T1ap YHCEI, SIBISTFOITUXCS
pelIeHuEM JIUHEUHOTO YPAaBHEHMUSI C IBYMsI
nepeMeHHbIMUA. CTPOMTB B KOOPJAMHATHON IJIOCKOCTH
rpa¢uK JMHEHHOTO YpaBHECHHUSI C ABYMsS NEPEMEHHBIMU;
MOJIB3YSICh TpauKkoM, HPUBOAUTH NPUMePbI PEIICHUS
YpaBHEHUS.

HaxoauTh pelieHMe CUCTEMBI JIBYX JIMHEWHBIX
YPaBHEHUU C JABYMsI IEPEMEHHBIMU.

CocTaBJiATh U pellaTh ypaBHEHHUE UM CUCTEMY ypaBHE-
HUU [0 YCJIOBUIO 3a/1a4M, UHTEPIIPETUPOBATH B COOTBET-
CTBHUM C KOHTEKCTOM 33J1a4y NOJYYEHHBIN PEe3yJbTaT

KoopaunaTtein
rpagukwu.
dyHKIIMU

(24 4)

Koopaunara Touku Ha mpsaMou.
YHucioBbIE IPOMEXKYTKH.
Paccrositnue mexay nByms
TOYKaMU KOOPAUHATHON
OPSIMOM.

HN306pakaTh Ha KOOPJIUHATHOU NMPSIMOU TOYKHU, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpJAMHATAM, JIy4Hd, OTPE3KH,
UHTEpPBaJIbl; 3alIMChIBATh UX HAa aJIreOpandyecKoM si3bIKeE.

IIpsamoyrosnbHast cucrema
KOOpJIMHAT Ha TTOCKOCTH.
IIpumepsirpaduKkoB, 3aJaHHBIX
dopmymamu. Urenue rpadukon
pE€aTbHBIX 3aBUCUMOCTEH.
ITonsitue pynkuun. I'papuk
¢ynknu. CoiicTBa QyHKIHIA.
Juneitnas pyukuus. Iloctpoenue
rpaduka TMHEHHON (PYHKIUH.
I'padux dynknmm y =[x]

OTMedaTh B KOOPAUHATHOM NJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOpJAWHATaAM; CTPOUTH TPpaUKU HECITOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (DOPMYJIaMH, B TOM YHCJIC C
MOMOIIBIO ITU(PPOBBIX JTaOOPATOPHIA.

I[IpyMeHsATh, U3y4aTh IPEUMYLLECTBA,
WHTEPNPeTUPOBATh IpadUUIESCKUI CIOCOO TIPEJICTABIICHUS
¥ aHAJIN3a Pa3HOOOpa3HOU XKU3HEHHOW WHQOpMAIUH.
OcBauBaThb noHsATHE (QYHKIIUH, OBJIA/ICBATH
(pyHKIIMOHAJIBHON TEPMHUHOJIOTHUEMN.

Pacno3sHaBaTh jquHelny0 GyHKuw Yy = kx + b,
OMHUCBIBATH €€ CBOWCTBA B 3aBUCUMOCTHU OT 3HAYECHUU

koo duruentos k u b.
Ctpouth rpaduku uHEHHON Q(YHKINH, (QYHKIHUHA

= | x].
i//ICHOJIIBOBaTb nudpoBbIe pecypchl Ul IOCTPOCHUS
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rpaduKoB QPYHKIIHUH U U3YyUYCHUS UX CBOMCTB.
IIpnBOoaAuTE IpUMEPHI JINHEWHBIX 3aBUCUMOCTEN B
pealIbHBIX IpoLeccax U sIBJICHUSIX

IloBTOpEHUE N
06001 eHHue
(6 1)

IToBTOpEHHE OCHOBHBIX MMOHSITUI
U METOJZIOB Kypca 7 Kiacca,
0060011eHNe 3HaHU M

BbIOMpaTh, IPUMEHATh OLLEHUBATh CIIOCOObI CPaBHEHHUS
4YHCeJl, BBIYUCIIEHUI, MpeoOpa3oBaHUil BBIPAKEHU,
pelLIeHUsT YpaBHECHUM.

OcylecTB/aIATh CAMOKOHTPOJIb BBINOJHIEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yabTaTa BEIYHUCICHUMH,
npeoOpa3zoBaHU, MOCTPOSHUM.

PemiaThb 3aa4M U3 peajibHOM )KU3HU, IPUMEHSATh
MaTeMaTH4eCKHe 3HAHMS /IS pelIeHus 3a71ad U3 IpyTrux
IIPEeIMETOB.

PemaTh TeKCTOBBIE 3a4a4M, CPABHUBATh, BBIOUPATh
CNOCOOBI PEIICHUS 3aJ1a49u
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8 kiacc (He menee 102 )

Ha3BaHue

pa3gesa (Tembl)
Kypca (4Mc10 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BH/AbI A€ATEC/IBHOCTH 06yqammnxca

Yuciaa n
BbIYHCJ/ICHUA.
KBaapaTHsbie

KOpPHH
(15 4)

KBanpaTHbelii KOpeHb U3 YHCIIA.

ITonsitue 00 uppanoHaILHOM
qucie. JecaTudnpie
OPUOITMIKESHUS
UppalMOHaJIbHbIX YHUCEII.
JlencTBUTENBHBIE YHCIA.
CpaBHEHUE NEHUCTBUTEIBHBIX
qucen. ApudmMeTHIeCcKuit
KBaJIpAaTHBIM KOPEHb.
VYpaBHeHHE BUIA X~ = d.
CaoiicTBa apupMeTHIECKUX
KBaJIpaTHBIX KOPHEMU.
IIpeoOpa3zoBaHre YUCIIOBBIX
BBIPAXKECHUM, COACpIKAIIUX
KBaJpaTHbIE KOPHU

dopmMyIMpPOBATH ONlpee/IeHUe KBaJ[PpaTHOTO KOPHSI 13
qucia, apupMETHIECKOTO KBaJAPaTHOTO KOPHSI.
IIpMMeHATH onepayio U3BJICUEHUs KBaJIPATHOTO
KOPHSI U3 YHCJIa, UCNOJIb3YS ITPU HEOOXOAUMOCTH
KaJIbKYJIATOP.

OuneHUBaATh KBaJpaTHbIE KOPHU 1I€JIBIMH YHUCIaMHU U
JIECSITAYHBIMU IPOOSIMH.

CpaBHHMBATh U YNIOPAAO0YMBATb PAIlMOHAIBHBIC U
HppalMOHaJIbHbIE YHCJIa, 3allMCAHHBIE C TOMOIIHIO
KBaJpaTHBIX KOPHEMU.

HccieaoBaTh ypaBHEHHE X~ = d, HAXOAUTh TOYHBIE U
npuoGIMMKEHHBIE KOpHHU Ipu a > 0.

HccnepoBaTh CBOMCTBA KBAJIPATHBIX KOPHEH, MMPOBO/ISI
YHUCIOBBIE YKCIEPUMEHTHI C UCITOJIb30BAHUEM
KaJIbKyJsITOpa (KOMIIBIOTEPA).

JloKa3bIBaTh CBOMCTBA apuPMETHUCCKUX KBAAPATHBIX
KOpHEW; NPUMEHSITh UX I IPeoOpa3oBaHUs
BBIPA’KECHUN.

BbINOJIHATHL NPpeo6pa30BaHMUs BEIpAXXEHUH, coaepiKa-
X KBaJpaTHbIE KOPHHU. BrIpakaTh IIepeMeHHbIE U3
reoMeTpuieckux u puzundeckux GopmyI.
BBIYMC/IATH 3HAYE€HUA BIPAXKECHUM, COACPKAINX
KBaJIpaTHbIE KOPHU, UCMOJIB3YsI IPU HEOOXOTUMOCTH
KaJIbKYJSITOP.

M cnoJib30BaTh B X0/I€ PEILICHUs 3a1a4 JIEMEHTApHbIE
MIpEeACTaBICHUS, CBSI3aHHBIC C MPHUOIMIKEHHBIMU
3HAUYCHUSIMU BEIUYHH.

3HAKOMUTBCSA C UCTOPHUEN Pa3BUTHUSI MaTEMaTHKHU

52




YucJjaa u

CreneHp ¢ 1EeJIbIM ITOKAa3aTEJIEM.

®opMyIMpPOBATH ONpe/ie/ieHue CTEICHU C 1EJIbIM

BbIYMCJICHUS. CraHaapTHas 3a11ch 4uclia. IOKa3aTeJIEM.
CreneHs ¢ nejbIM Pa3smepbr 0OBEKTOB IIpeacraBasiTh 3anuch OOJIBIINX U MaJIbIX YHCET B
nokasarejem OKpy»Karouero mupa (Ot craHgapTHOM Bujae. CpaBHMBAaTh 4MuCia U BEJIMYUHBI,
(7 ) DJIEMEHTApPHBIX YaCTUL 1O 3allMCaHHbIE C MCIIOJb30BaHueM cteneHu 10.
KOCMHYECKUX OOBEKTOB), Hcnoab3oBarh 3alMCh YMCEIl B CTAHAAPTHOM BHUJIEC I
JUIMTEIBHOCTh IIPOLIECCOB BBIPaKEHUSI Pa3MEPOB OOBEKTOB, JJIUTEIBHOCTHU MPOIIeC-
OKpY>KarolleM MUpe. COB B OKPY>KarollleM MHpE.
CBoiicTBa CTENEHU C LEIbIM ®opmyIMpPOBaTh, 3alIUCLIBATL B CHMBOJIMYECKOH (opme U
IIOKa3aTelIeM WJLJIIOCTPUPOBATH NPHMMEPaMHU CBOMCTBA CTEIIEHU C
LEJIBIM ITOKa3aTEIEM.
IIpuMeHsATH cBOMCTBA CTENEHU JJIs1 MpeoOpa3zoBaHUs
BBIPAXKECHUM, COJAEPIKAINUX CTEIICHHU C LIEIIBIM
nokasaresjaeM. BeInoJHATH JedCTBUA C YHUCIIaMU,
3alMCaHHbIMH B CTAaHJAAPTHOM BHJI€ (YMHO>KEHUE,
JICJIEHUE, BO3BEJICHUE B CTEIICHb)
Auaredpanuyeckue KBagpaTtubiii TpéxusieH. PacnosHaBarh KBaJpaTHBINA TPEXYIICH, YCTAHABIUBATH
BbIPAaKEeHHUSsI. Paznoxxenue kBagpaTtHOro BO3MOYKHOCTB €r0 Pa3JI0KECHWsI HA MHOKUTEIIN.
KBaaparubii TpEXYJIEHAHA MHOXUTECIN PackiaabiBaTh HA MHOKHUTEJM KBaJIPaTHBIA TPEXUIICHC

TpéxuiieH (5 4)

HCOTPpULIATCIIbBHBIM JUCKPUMHUHAHTOM

Auredpanueckue
BbIPAKEHUsI.
Anredpanyeckas
aApoos (15 u)

Anrebpandeckasi 1poOb.
JlonycTumele 3HAUCHUSA
IIEPEMEHHBIX, BXOSIIINX B
anrebpandecKkre BEIpa>KeHHUSI.
OCHOBHOE CBOMCTBO
anrebpandeckou Ipoou.
CokpaiiieHue JIpooei.
CioxeHue, BEIUUTAHUE,
YMHOEHHE U JICJICHHUE
anrebpandeckux Ipooe.
IIpeo6Gpa3zoBaHue BbIpaKEHUMH,
coZiep KalIUX aJIreopandecKue

3anuceiBaTh ajnredOpanyeckue BbIpakeHus. Haxoaurnb
001acTh ONPEAEIECHUS PallMOHAJIBHOTO BBIPAYKEHMUSI.
BbINOJHATH YMCIOBBIE NTIOJICTAHOBKU U BBIYMCJIATH
3HaUY€HHUE APOOU, B TOM YHCJIE C IIOMOIIBIO
KaJbKyasiTopa. PopMyJMpoBaTh OCHOBHOE CBOMCTBO
anredpanyvecKkon Apodu U MPUMMEHATH €ro JJIs
npeobpazoBaHUs ApoOeii. BLINOJIHATH elicTBUS C
anrebpandeckumu poosimu. [IpumensTe npeoOpa3zoBaHus
BBIPA)KEHUH Ul pelleHusi3ana4. Beipaxkarsb
nepeMeHHbIe U3 Gopmyn (PU3HIESCKUX, TEOMETPUICCKUX,
OMHUCHIBAIOIINX OBITOBBIE CUTYAIIHH)
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pobu

YpaBHeHuda u
HepaBeHCTBa.
KBaapaTHbie
ypaBHeHus (15 4)

KBagpartHoe ypaBHeHUeE.
Henonnoe kBaapaTrHoe
ypaBHeHHEe. Dopmyiia KOpHEN
KBaJIPaTHOTO yYPaBHEHUSI.
Teopema Buera. Pemenue
YpPaBHEHUU, CBOASIIINXCS K
KBaJpaTHbIM. [Ipocrelimne
JIPOOHO-paIlMOHATBHBIC
YpaBHEHUS.

Pemienue TekCTOBBIX 3a1a4 C
MOMOIIBIO KBaJAPaTHBIX
YpaBHEHUH

Pacno3HaBaTh KBaJpaTHbIC YPABHCHMUSI.
3anuceiBaTh POPMYyJIy KOpHENH KBAJIPATHOTO
YpaBHEHMS; pellaThb KBaJpaTHble ypPABHEHUS —
ITIOJIHBIC 1 HCITIOJIHBIC.

IIpoBOAMTH NpOCTEHIINE UCC/IeJOBAHUS KBAIPAaTHBIX
YpaBHEHHUM.

Pewmiatb ypaBHEHMHMSs, CBOISIINECS K KBaJAPaTHBIM, C
MOMOIIBIO TIPEOOpPa30OBAHUN U 3aMEHOU TIEPEMEHHOM.
Ha61104aTh 1 aHA/IM3UPOBATD CBSI3b MEX/1y KOPHSIMU
nKoddpuImeHTaMu KBaApPaTHOTO YPaBHEHUS.
dopmysMpoBaThb Teopemy Buera, a Takke oOpaTHYIO
TCOPEMY, IPUMCHATHL OTU TCOPCMbI IJIsd PCIICHUA
3a7ad4.

PelnaTh TeKCTOBBIE 3a4a4YH1 aNreOpandeckKuM
CIIOCOOOM: TIEPEXOAUTH OT CIIOBECHOU (POPMYITUPOBKHA
YCJIOBHS 337]a4H K aJreOpandecKoil Moieau myTém
COCTaBJICHHUsI YPaBHEHMUSI; pelIaTh COCTAaBICHHOE
YpaBHEHHE; HHTEPIPETUPOBATH PE3yabTarT.
3HAKOMUTBCS C UCTOPHUEN pa3BUTHSI aIreOphI

YpaBHeHusa
U HEpaBEeHCTBA.
CucreMbl

ypaBHEHUH
(13 4)

JInHeliHOEe ypaBHEHHE C ABYMS

epEeMEHHBIMH, €T0 TpaduK,

IIPpUMEPHI PEIICHUsI YPABHEHUN B

L EJIbIX YHCIIax.

Pemenne cucrem nByx
JIMHEUHBIX YPAaBHEHUM C IBYMsI
nepeMeHHbIMU. [Ipumepsl
pELIEeHUsT CUCTEM HEJIMHEUHBIX
YpPaBHEHUH C IBYyMs
II€PEMEHHBIMU.

I'padmueckas maHTEpHIpEeTAlIUS

YPaBHEHUS C NBYMsI
NEPEMEHHBIMU U CUCTEM
YPaABHEHUM C JIBYMSI

Pacno3HaBaTh JIMHCHUHbBIC YPABHEHUS C IBYMsI

IE€PEMEHHBIMU.
CtpouTs rpadku TUHEHHBIX YpaBHEHUI, B TOM YHCIIS
HCI0J1b3yA U POBbIE peCcypCHI.

Pas/sim4yaTe napajuiejibHbIE U IIEPECEKaIOIUECs
OpsAMbIEIO UX YPABHEHUSIM.

PewmiaTb cUCTEMBI JBYX JIMHEUHBIX YPABHECHUU C ABYMs
MEPEMEHHBIMHU OACTAHOBKOU U CIOKECHUEM.

PelmraTsb npocTeiimne CUCTEMBbI, B KOTOPBIX OJTHO U3
YPaBHEHUU HE SIBISIETCS JIMHECHHBIM.

IIpuBoAUTH rpadUUeCcKyI0 MHTEPNPETALUIO PEIICHHS
YPaBHEHUs C IBYMs IEPEMEHHBIMU U CUCTEM

i/)paBHeHI/II‘/ic JABYMs IIEPEMEHHBIMMU.
elIaTh TEKCTOBbIE 3a/la4M aJIreOpandecKuM crrocooomM
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IEPEMEHHBIMH.
Pemenne TekcTOBBIX 3a/1a4 C
IIOMOIIBIO CUCTEM YPaBHEHUM

YpaBHeHusa u
HepaBeHCTBa.
HepaBeHnctBa (12 4)

YHuciioBble HEPABEHCTBA U UX
CBOMCTBA.

HepaBeHncTBO ¢ ogHOM
nepeMeHHOM. JInHelHbIe
HEPaBEHCTBA C OJTHOM
IIEPEMEHHOM U UX pELICHUE.
Cucrtembl JIMHEHHBIX HEPABEHCTB
C OJTHOM NEPEMEHHOMN U UX
peuieHue.

N300pakenue penieHus
JIMHEUHOI'O HEPAaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU NPSIMOU

PopmMysIMpPOBATH CBOMCTBA YNCIIOBBIX HEPABEHCTB,
WUTFOCTPUPOBATH UX HA KOOPAWUHATHOU MPSAMOMH,
AOKa3bIBaTh aJIT€OpanyvECcKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
PeliaTh JMHEHHBIC HEPABEHCTBA C OJHOMN IIEPEMEHHOMM,
U300pakaTh PEIICHNE HEPABEHCTBA HA YHUCIJIOBOU
OpsIMOM.

PemaThb cucTteMbl JIMHEHHBIX HEPABEHCTB, U300pakaTh
pelIeHUE CUCTEMBl HEPABECHCTB HA YMCIJIOBOU IIPSIMOU

DYyHKIUU.
OCHOBHBIE IOHATUSA
(54)

IToussitue ¢dynknmu. OOGIacTh
OTIpeZIeICHUsI W  MHOYKECTBO,
3HadeHut (QyHKIEA. CnocoObl
3aJlaHUs dynkomit.  I'paduxk|

¢yskoun. CpolicTBa (QYHKIINH,
X oToOpakeHue Ha rpaduke

Hcnosb30BaTh (QYHKIMOHAIBHYIO TEPMHUHOJIOTUIO U

CUMBOJIUKY.
BbI4UC/IATh 3HA4YeHUA GYHKIUN, 3aJaHHBIX (OpMYyJIaMHu
(mpru  HEOOXOAMMOCTH HMCHOJb30BaTh KaJIBKYJSITOP);

COCTABJIATh TAOJ/JMIBbI 3Ha4eHUN ¢yHkunu. CTpOUTH IO
TOYKaM rpapuKH QyHKINHA.
OnuceIiBaTh CBOWCTBA (QYHKIUH
rpau4IecKoro MmpeacTaBICHUS.
Hcnob30BaTh (QyHKIHOHAIBHYIO TEPMHUHOJIOTHIO M
CUMBOJIMKY.

HcciepoBars  mnpumepbl  rpa@uKoOB,  OTPaXKAOUIUX|
peanbHBIE MpOIIecCH U siBJieHUs. [IpUBOAUTH NpUMepbI
MPOLIECCOB U SIBJIECHUM C 3aJaHHBIMH CBOWCTBAMH.
Hcnosb30BaTh KOMIOBIOTEPHBIE  NpOrpaMMbl s
noctpoeHust rpadukoB (GYHKIMHA W HUIYYEHUS HX|
CBOMCTB

Ha OCHOBE €€
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DOYyHKIUU.
YucsoBbie

(037430810707
(94)

YUrteHue U nocrpoeHue rpaukon
¢dynkoumii. IIpumepsr rpadukoB
(pyHKOMH, OoTparkaronmx
peanbHBIE TIPOIECCHI.
@DyHKIINHU, ONHUCHIBAIOIIUE
OpsIMyI0 U OOpaTHYIO
MMPONOPIIHOHATILHBIE
3aBUCHUMOCTH, UX TpaPUKH.
I'uniep6ona.

HaxoauThb c noMo1ubi0 rpaduka GyHKIINN 3HAYCHHUE
OI[HOﬁ U3 paccCMaTpUBaACMbIX BCIWYHMH 11O 3HAYCHUHIO
JAPYTOu.

B HecnoXHBIX ciy4asix BbIpaxkaThb (pOpMyJiou
3aBUCHMMOCTb MEX/1y BEJIMUHHAMH.

OnuceIBaTh XapakTep U3MEHEHUSI OJHOU BEJIMYUHBI B
3aBUCUMOCTHU OT U3MEHEHMUs JAPYTOu.

I'papuxk dysknum y = x°.
dynkuuu Yy = X2, Yy = X,
Yy =\/X, Yy = [x]; rpaduueckoe

peleHue ypaBHEHUMM W CHCTEM
YpaBHEHUI

PacnosHaBaTh BUBI N3yYaeMbIX byHKIMIA.
Iloka3sIBaTh cxeMaTHU4eCKH MTOJIO’KEHHE Ha
KOOPAWHATHON TIJIOCKOCTH TpadukoB GYHKOUNA BHA:
y=x,y=x,

y =Vx,y = |xI.

Hcnosib30BaTh PyHKIMOHAJIbHO-TPadHuyecKue
npeAcTaBJIEHUS JUIS PEIICHUS U UCCIIEIOBAHUS
YPaBHEHUU W CUCTEM YPABHEHUIA.

IIpuMeHATH BUPPOBBIE peCyPChI TSI TTOCTPOSHUS
rpa¢ukoB QyHKIHH

IloBTOpEHUE N
06001 eHHue
(6 49)

IToBTOpEHHE OCHOBHBIX NOHATHU
1 METOJIOB KypCOB 7 U 8 KJI1acCOB,
0000111eHNe 3HaHUM

BbIOMpaTh, NPUMEHATH, OLLEHMBATh CIIOCOObI CPAaBHEHUS
4yHuCes, BBIYMCIECHUM, MpeoOpa3oBaHUM  BBIPaKEHUH,
pelLIeHUsT YpaBHEHUM.

OcylecTB/IATh CAMOKOHTPOJIb BBIIOIHSAEMBIX JAEHCTBUN
u CaMOIIPOBEPKY pe3yibTara BBIYMCIICHUIA,
npeoOpa3zoBaHU, MOCTPOSHUM.

Pemath 3aja4yM M3 peasibHOW >XU3HHM, NPHUMEHATh
MaTeMaTU4YeCKHE 3HAHUs JUISl pEelIeHUus 3a7ad U3 JAPyrux
IIPEeIMETOB.

Pemiatb TEKCTOBBbIE 33Ja4M, CpaBHUBATh, BBIOUPATh
CIOCOOBI PEIICHUS 3aJ1a49U
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9 kaacc (He meHee 102 y)

HasBanue pasaena
(TeMmsI)
Kypca (4MC/I0 4acoB)

OCHOBHOe cojep:KaHue

OcCHOBHbIE BUJbI AEATEJBHOCTH 00YYaKUIUXCA

Yucaa u
BbIYMCJIEHUA.
JlelicTBUTE/IbHbIE
qucjaa

(9 9)

ParnmmonanpHbIC YMCIA,
"ppalMoHalIbHBIC YHCIIA,
KOHEYHbIE U O€CKOHEYHBIE
JIeCATUYHBIC IpoOu. MHOXKECTBO
NEeNCTBUTEILHBIX YHCEIL;
NEeUCTBUTENBHEBIE YHCIa KakK
OeCKOHEYHbIE JEeCITUYHBIE
npobu. B3auMHO OJTHO3HAYHOE

COOTBCTCTBHUEC MCKY MHOKCCTBOM

JICUCTBUTEIBHBIX YHUCE U
MHOYECTBOM TOYEK
KOOpPJAMHATHOMN HPSIMOM.
CpaBHeHHE NENUCTBUTEIILHBIX
quce, apupmMeTniecKkue
JAEWUCTBUS C NEUCTBUTEIBHBIMU
4HCJIaMU.

[Ipubnuxxk€HHoe 3HaAUYCHUE
BEJIMYUHBI, TOUYHOCTH
OpUOIINIKEHUSI.

Oxkpyriienue yucen. [lpukuaka u
OLIEHKa pPEe3yJIbTaTOB
BBIYUCIICHUI

Pa3BUBaTh NIpeACTaBJIE€HUS O YHUCIaxX: OT MHOXECTBa
HATypaJIbHBIX YHCEI JI0O MHOXECTBa JICMCTBUTEIBHBIX
qUCel.

O3HAKOMHUTBCS C BO3BMOYKHOCTBIO TPEACTABIICHUS
JICCTBUTEIBHOTO YHCJIa KaK OECKOHEUYHOU NEeCATUYHOM
JIpoOu, IPUMEHSATD JCCITUIHBIC TPUOIVIKSHUSI
palMoHaAJIBLHBIX U UPPAMOHATIBHBIX YHCEI.
N306paxkaTh ACHCTBUTEIILHBIC YHUCIIA TOYKAMHU
KOOPJAMHATHOU IIPSMOM.

3anuchiBaTh, CP)ABHUBATh U YNOPAA0YUBATDH
NEeUCTBUTEIILHBIC YUCIIA.

BBINOJIHATB, COUeTasi yCTHhIE U MUCbMEHHBIC TIPUEMBI,
apudmMeTHIECKHUE AENCTBUSA C pAIlHOHATIBHBIMA
4yuciaMi; HAXOAUThb 3HAUCHUS CTETICHEH C 1IeTbIMU
MoKa3aTeJIIMU U KOpHEW; BBIYUCJ/IATD 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.

IloslyyuTs NpeacTaBJI€eHUE O 3HAYUMOCTH
JIEUCTBUTEJILHBIX YHCEJI B IIPAKTUYECKOU IESATECIHbHOCTU
YeJ0BEKa.

AHa/nM3UpoOBaTh U JejiIaTh BBIBOABI O TOUHOCTU
NPUOIUKEHUS JICUCTBUTEIBLHOTO YUCIIA MIPU PEUISHUU
3axay.

OKpyrjfTh ACCTBUTEIILHBIE YHCIIa, BBINOJIHATH
NPUKUAKY pe3yibTaTa BbIYMCIICHUM, OL€HKY 3HaUCHUU
YHUCIIOBBIX BBIPAKEHUH.

3HAKOMUTBHCS C MCTOPMEN Pa3BUTHSI MAaTECMATUKHU
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YpaBHeHuda u
HepaBeHCTBA.
YpaBHeHHUs C 0ZHOU
nepeMeHHou (14 4)

JInnelinoe ypaBHeHue. Penienue
YPaBHEHUM, CBOIASAIINXCS K
JUHEWHBIM.

KBagpaTtHoe ypaBHEHHUE.
Pemenue ypaBHeHUI,
CBOJSIIIIUXCS K KBaJIpaTHBIM.
bukBanpaTtHble ypaBHEHUS.
IIpumeps! penieHnst ypaBHEHUN
TpeTbell U 4EeTBEPTOU CTEIICHEU
Pa3JI0KE€HUEM Ha MHOXKUTEIIH.
Pemrenne ipoOHO-paninoHaILHBIX
YPaBHEHUM.

Pemenne TekcToBBIX 3a1a4
ajnreOpamndecKuM METOJIOM

OcBauBaTh, 3aIOMUHATh U MNPHUMEHATh rpaduydeckKue
MEeTO/AbI ITPU PEIICHUN YPaBHECHHUM, HEPABCHCTB U UX
CHCTEM.

Pacno3HaBaTh 1ieJibie U IpOoOHbIC ypaBHEeHU. PemaTh
JINHEVHbIE U KBaJpaTHble YPAaBHEHUS, YPAaBHCHUS,
CBOJSIIIIHECS K HUM, ITPOCTEHIINe APOOHO-
panuoHaJIbHBIC YPaBHCHUSI.

IIpeasiaraTh BO3MOXXHBIE CITOCOOBI PEHIEHUS TEKCTOBBIX
3a/1a4, 06CYKJaTh UX U pellaTh TEKCTOBBIC 3aa9u
pa3HBIMH CITOCOOaMM.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS MAaTEMAaTUKHU

YpaBHeHuda u
HepaBeHCTRBa.
Cucremsbl
yPaBHEHUM
(14 4)

JIuneiitHOe ypaBHEHHUE C ABYMS
IIEpEMEHHBIMH U €ro rpaduxk.
Cucrema JABYX JIMHEWHBIX
YPaBHEHUHN C ABYMs
IIEPEMEHHBIMU U €€ pPELICHUE.
Pemenne cucrem aByx
YPaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOH
CTEIICHH.

I'padmueckast uHTEpIIpETALIUS
CHUCTEMBl ypPaBHEHUH C JBYyMs
HEPEMEHHBIMHU.

Pemenne TekcToBBIX 3a1a4
anreOpamdecKuM CIrocoOoM

OcBauBaTh U NPUMEHATDb IIPUEMBI PELIECHUS CHUCTEMBI
JIByX JUHEUHBIX YpaBHEHUH C ABYMsl IIEPEMEHHBIMHU U
CHUCTEMBI JIByX YPaBHEHHUM, B KOTOPBIX OJITHO yYpaBHEHHUE
HE SIBJISIETCS JIMHEHWHBIM.

Hcnonb30BaTh QyHKIIMOHAIBHO-TpaUIESCKHE
pEJICTABJIEHUS 11 pelleHUus1 U UCCIe,OBaHUusA
YPaBHEHUU U CUCTEM.

AHa/IM3upoOBaTh TEKCTHI 3a4a4, pelaTh ux
anreOpanyecKknuM crocobom: mepexoauThb OT CIOBECHOM
(bopMyTUpOBKY yCIIOBUS 3aJladd K ajireOpandecKoi
MOJEJIN IYTEM COCTABJICHUS CUCTEMbI YPABHEHUN;
peniaTh COCTAaBICHHYIO CUCTEMY YPAaBHEHUI;
UHTepInpeTupoBaTh pe3yibTar.

3HAKOMUTBCA C UCTOPUEHN Pa3BUTHSI MAaTEMaTHKHU

YpaBHeHuda u
HepaBeHCTBA.
HepaseHnctBa (16 4)

YHucioBbIe HEPABEHCTBA U UX
CBOMCTBA.

JInHelinble HEpaBEHCTBA C OJHOM
IIEPEMEHHON M UX pELICHHUE.
Cucrtemsbl JIMHEWHBIX HEPABEHCTB
C OJTHOM IEPEMEHHON U UX

YuTaTh, 3aIUCbIBATh, IOHUMAaTh, UHTEPNPETUPOBATh
HepaBeHCTBa; HCIIOJIB30BaATh CI/IMBO.HI/IKy 41 TCpMI/IHOJIOI‘I/IIO.
BBINOJIHATH npeoOpa3oBaHMsI HEPABEHCTB, MCIOJIb30BaTh
TSI TIpeoOpa30BaHusi CBOWCTBA YMCIIOBBIX HEPABCHCTB.
Pacno3HaBaThb JJUHEUHBIE U KBAJIPATHBIE HEPABEHCTBA.
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pelIeHue.

KBanparHbie HEpaBEHCTBAa U UX
peuieHue.

I'paduueckast ”HTEpIIpETAIIUS
HEpPaBEHCTB U CUCTEM
HEpPaBEHCTB C ABYMS
IIepeMEeHHBIMH

PeliaTh JUHEUHbIC HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U pPelIaTh UX; 0OCYXKAATh
OJIYYE€HHBIC PEIICHUS.

HN306pakaTh pernicHUe HEPABSHCTBA U CUCTEMBbI
HEPABEHCTB HA YMCJIOBOU NPsIMOM, 3alIMChIBATh
pelIeHuE C TOMOIIBIO CUMBOJIOB.

PewiaTe KBaJpaTHbIC HEPABEHCTBA, UCIIOJIB3Ysl
rpaduueckue IpeICTaBICHUS.

OcBauBaTh M IPUMEHATh HEPABEHCTBA IIPU PELIEHUN
pa3Iu4YHBIX 3a/1a4, B TOM YMCJIE IIPAKTUKO-

OPHUEHTHUPOBAHHBIX
dyHKIIMU KBagparuunas ¢pyHkuus, e€ Pacno3HaBaTh BU/bI N3y4aeMBbIX bynkmii;
(16 4) rpaduk u csoiictsa. Ilapabona, W/LIIOCTPUPOBATH cxXxeMaTHU4YeCKH, OO BACHATDH

KOOPJAMHATHI BEPIUINHBI
napa0doJibl, OCb CUMMETPHUHU
napaboJibl. CTeTIeHHbIC
(¢yHKOMHU ¢ HaTypaTBHBIMH
rmoxazareisiMu 2 U 3, ux
rpa¢uKu U CBOHCTBA.
I'padpuku pyuxmuii: Yy = kx,

y=kx+b, y=- y=ax’

I
a
Hw
S

I
Py
<

I
=

y

paCITOJIOKEHNE Ha KOOPJMHATHON IUIOCKOCTH TpaduKoB
N k

byukumii Buga:y = kx, y = kx + b, y =,y = ax’, y

= ax’,

y =\/x, Y =1x] B 3aBUCUMOCTH OT 3HA4YCHUU

KOD(PUIIMEHTOB; ONMUCHIBATH WX CBOMCTBA.

Pacno3HaBaTh KBaJIpaTUYHYIO (QyHKIHIO NO (Gopmyie.
IIpyBOANTHL MpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEU W3
peasibHOI XU3HU, (PU3UKHU, TEOMETPUH.

BeIABJAATD ©W 0000maTh OCOOCHHOCTH Tpaduka
KBaJIpaTUYHOM PpyHKIMHU Yy = ax’ + bx + c.

Ctpoutp M HM300paXaTb CXeMAaTH4YeCKH TpapuKku
KBaJpaTHYHBIX (PYHKIIUH, 3aJaHHBIX (QOPMYJIaMU BHIA Y =
ax’,y = ax* + q,y = alx + p)*,y = ax* + bx + c.
AHa/IM3UPOBATH U NIPUMEHATb CBOMCTBA U3YyUYEHHBIX
(yHKUIH U1 UX TOCTPOCHUSI, B TOM YHCJIIE€ C TIOMOIIBIO
HUQPOBBIX PECYPCOB
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IIpencrasienue IIpencrasinenue JaHHBIX B OcBauBaTthb cnoco0bI IPEACTABICHNS CTATUCTUYECKUX

AAHHBIX Tabnunax. [lpakTuueckue JITaHHBIX U YHCJIOBBIX MAaCCUBOB C IIOMOIIBIO TaOJIUIL U

S ) BBIYHMCIICHUS IO TaOJIMYHBIM JarpaMM € MCHOJIb30BAHHUEM aKTyaJbHbBIX U BaXKHBIX
JaHHBIM. M3B1eueHue u JIaHHBIX (AeMorpaduyecKue JJaHHbIe, IIPOU3BOACTBO
UHTEpIIpeTanusl TaOJIUYHBIX IIPOMBIIIIJIEHHON U CEIbCKOXO03IMCTBEHHOMN NMPOYKIIUH,
nauHbiX. IIpakTudeckass pabora | OOLIECTBEHHBIE U IIPUPOJHBIC SIBJICHUS).
«Tadauuen. H3yuaTh MeToabl paboThI C TAOTUYHBIMHA U
I'paduueckoe npesicTaBieHne rpaUIEeCKUMM IIPEJICTABIICHUSIMU JAHHBIX C TIOMOIIBIO
JITaHHBIX B BUJI€ KPYTOBBIX, HU(PPOBBIX PECYPCOB B XOA€ IMIPAKTHIECKUX paboT

CTOJIOMKOBBIX (CTOJIOUYATHIX)
auarpamMm. UTeHrue U MoCTpOEeHUe
nuarpamm. IIpumepsr
JeMorpauuecKuX JuarpamMm.
IIpaktuueckast padbora

«JlnarpamMmbD»
OmnucarenbHas Yucnossie HaboOpwl. CpenHee OcBauBaThb NOHATHS: YHCIOBOH HabOp, Mepa
craTucTuka (5 4) apudmeTuaeckoe. LIEHTpaJIbHON TEHACHIINHU (Mepa 1IEHTpa), B TOM YHCJIe
Menuana yucioBoro Habopa. cpenHee apudmMeTHuYecKoe, MeauaHa.
Y CTOMYUBOCTh MEJIUAHBI. OnuchIBaTh CTATUCTUYECKHUE JITAHHBIE C TOMOIIBIO
IIpakTnueckast pabora «CpeaHue| cpeaHero apupmMeTndecKkoro u Meamansl. Pemats
3HAYECHUSD. 3aJ1a4u.
HawnOonpliee 1 HauMeHbIIIEE H3y4yarTh CBONMCTBA CPEIHNUX, B TOM YHUCJIIE C IIOMOIIBIO
3HAYE€HUs YHMCJIOBOTO Habopa. HU(PPOBBIX PECYPCOB, B X0OJI€ MPAKTHIYESCKUX paOOT.
Pazmax OcBauBaTh MOHATHUSA: HanOOJbIIICe U HAUMEHBIIICE

3HA4Y€HUsI YMCIOBOI'O MAacCUBa, pa3Max.

PemaTh 3aja4M Ha BbIOOp cioco0a onycaHus JaHHBIX B
COOTBETCTBHUM C NPUPOJION TaHHBIX U LEISIMU
HCCIEeO0BAHUS
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BepositHOCTB M
4acTora CJay4auHoro
coObITHS

Ciy4yaliHbIM ONBIT U CIIydallHOE
cooreiTHE. BepossTHOCTh U
gacToTra cooslTus. Ponb

OcBauBaTh NOHATHUSA: CIIyYalHBIN ONBIT U CIIy4allHOE
COOBITHE, MAJIOBEPOSITHOE M MPAKTUIECKH JOCTOBEPHOE
coObITHE.

(29 MaJIOBEPOSITHBIX U MpakTudecku | M3y4yaTh 3HAUMMOCTHh MaJIOBEPOSATHBIX COOBITHN B
JJOCTOBEPHBIX COOBITUM B OpPUPOJE U OOIIECTBE HA BAXKHBIX MpUMepax (aBapuH,
MpHUPOJIE U B 00IIIecTBe. MOHEeTa | HECYACTHBIE CIIy4aH, 3alllUTa IIEPCOHAIIBHOM
U UrpajibHasi KOCTb B TEOPUU nHOpMaIINH, TIepeaada JJTaHHBIX ).
BEPOSATHOCTEN. HN3yuyaThb posib KJIIACCUYECKHUX BEPOSITHOCTHBIX MOAEJICH
IIpakTuueckast padbora (MOHeTa, urpajibHasi KOCTb) B TEOPHUH BEPOSITHOCTEH.
«HacroraBelnaJieHus1 opJia» Ha0JuroaaTh 1 M3y4aTh 4acTOTy COOBITUN B IIPOCTBIX
AKCIIEPUMEHTAaX, B TOM YHCJIE€ C MOMOIIBIO ITH(PPOBBIX
pecypcoB, B X0/1€ NPaKTUUECKOU pabOThI
MHoxkecTBa MHOk€ecTBO, IIOJIMHOXECTBO. OcBauBaTh NOHATHA: MHOXECTBO, DJIEMEHT MHOXKECTBA,
By Omnepanumu HaJi MHOXKECTBaAMM: IIOJIMHO>KECTBO.

o0be/IMHEHNE, IIepeceyeHune,
JIOTIOJIHEHHUE.

BbINOJIHATH onepanmuu HaJd MHOXKCCTBaAMMU:
O6’beI[I/IHeHI/Ie, nepeCceyCcHuUucC, JOIMOJITHCHUC.

CaoiicTBa ornepariumii Hajq
MHOYKECTBAMM:
IMepPEMECTUTEIIHLHOE,
coyeTaTeabHOe,
pacripeenuTeIbHOE, BKIFOYCHHUS.
I'paduueckoe nipesicraBieHrE
MHOYECTB

Hcnonb30BaTh CBOKCTBA: NNEPEMECTUTEIILHOE,
codeTaTeJIbHOE, paclpeaeIMTeIbHOE, BKIIOUCHHUS.
Hcnoan3oBaTh rpaduyueckoe npeacTaBIeHUEe MHOKECTB
HpI/I OITMCaHUUM peaJILHLIX npouecc013 151 HBHGHHﬁ, HpI/I
peuleHny 3a7a4 U3 JAPYrux y4eOHBIXIIPEAMETOB U
KYpCOB
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IloBTOpEHUE, Yucjia U BbIYMCJAEHUA (3anuch, | OnepupoBaTh NOHATUSAMU: MHOXXECTBO, ITOJIMHOXKECTBO,

006001 eHue, CpaBHEHHE, NEelCTBUS Cc | omepamnuu HaJ MHO>KECTBaAMU,; HCIO0JIb30BaTh
cUCTeMaTU3anus JICUCTBUTEIILHBIMHU 4HuCJIaMHU, | TpadUYecKoe TPEICTABICHHE MHOXECTB IS OIMHCAHUSI
3HaHuu! qucJioBasl IIpsiMasi; HNPOLIEHTHI, | peajlbHBIX MPOIIECCOB U SIBJICHUM, IPHU PEIICHUU 3a1a4 U3
(18 v) OTHOIIICHUS, MPOMOPIINH; | JAPYTHUX yYEeOHBIX IPEIMETOB.
OKpYTJICHUE, NpUuONNKEHUE, | AKTya/JIU3MPOBAaTh TEPMHHOJIOTUI0 U  OCHOBHbIE
OLICHKA; PCEHICHUE TEKCTOBBIX | nelCTBUS, CBSA3aHHbIE C YMCJIAMM: HATypajIbHOE YHUCIIO,
3aaa4 apu(pMETHIECKUM IIPOCTO€ HW COCTAaBHOC 4YHCJIA, ACIHUMOCTL HaTypaJIbHBIX
CIIOCOOOM) quces, MPU3HAKU JEIMMOCTH, LEJIOE YHUCI0, MOAYJIb YUCIIA,

OOBIKHOBEHHAs] WU JECSTUYHAsi JIpOOM, CTaHIAPTHBIA BU
YHCcIia, apu(pMETHUEeCKNUIl KBaIpaTHbIN KOPEHb.

BbINOJIHATH AEeNCTBUA, CPABHUBATh U yNOPAAO4YMBATh
4uciia, NPEACTaBIsITh YWUCIA HA KOOPAMHATHOM IIPSIMOM,
OKpYTIJIAATH YHCJIA; BBINOJIHATH HNPUKHUAKY M OLEHKY
pe3ynbTaTra BBIYUCICHUU.

PeliaTh TEeKCTOBBIE 334241 apU(PMETHUESCKUM CIIOCOOOM.

PemiaTh npakKTU4YeCKHe  3ajadm, coJieprKalue
MPOLIEHTHI, JI0JM, YacTH, BbIpaXkarollle 3aBUCHUMOCTH:
CKOpOCTb — BpeMs —  pPacCTOsIHHEe, IeHa —
KOJIMYECTBO — CTOUMOCTbh, OOBEM pabOThl — BpeMsl —
HPOU3BOJAUTEIBHOCTh TPY/ia.

Pa36upaTts peanbHbIE JKU3HEHHbIC CUTyaluu,
dopMy/1MpOBATH UX Ha SI3BIKE MATEMAaTUKH, HAXOAUTh
peuICcHuC, IIPUMCHAA MaTeMaTHUYCSCKHI arirapar,

MHTEPNPETUPOBATH pe3yJibTaT

! 31ech mpecTaBIEeHBI DIIEMEHTHI CONEPIKAHUS Kypca, H3y4aBIIHecs B 5—8 KJIaccax U TPeOyIoLe MOBTOPEH s, 0000IIe s H cucTeMaTH3anuu. OGpaIiaThes
KATOMY MaTepHally MOKHO B BHJIE aKII€HTA Ha 3aBepIIarolleM dTalrle M3ydeHHsI Kypca 9 Kilacca WIN paclpeielisiTh 110 COOTBETCTBYIONIMM TEMAaTHUECKHUM pas3/eiiam,
u3ydaeMbIM B T€YE€HHE y4eOHOro rona.
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Anre6panyecKkue  BbIpa)KeHMS
(mpeoOpa3zoBaHue
anrebpandecKux BBIpAKCHUMH,

JIOITYCTUMBbIE 3HAUYCHUS )

OnepupoBaTh NOHATUAMM: CTEIIEHDb C LIEJIBIM
rokaszaresieM, apu(pMeTHIeCKU KBagpaTHBII KOPEHb,
MHOTO4YJICH, ajreOpanyeckas ApoOb, TOXKIECTBO.
BBINOJ/IHATH OCHOBHBIE AW CTBUA: BHITIOIHATH PACUETHI
no opMmyiiaMm, IIpeoOpa3oBLIBATH IIEIIbIC, IPOOHO-
palnMoHaJIbHbIE BBIPAYKEHUSI U BBIPAYKEHUSI C KOPHSMU,
pean30BBIBAaTh Pa3JI0’KEHHUE MHOTOYJIEHA Ha
MHOYKHUTEIIN, B TOM YHCJI€ C UCITOJIb30BaHUEM (POPMYJT
Pa3HOCTH KBAJpaTOB U KBajpaTa CYMMBbI U pa3HOCTH;
HaXOJUTh JONYCTHMBbIE 3HAYEHUS IEPEMEHHBIX JJIsI
JIpOOHO-pallMOHAJILHBIX BBIPAKEHUH, KOPHEH.
Moae/impoBaTh ¢ TOMONIBIO (POPMYJT pearbHBIE TIpOoIiec-
Chl U SIBJICHUSI

PYyHKIMM (IIOCTPOCHHUE, CBOM-
CTBa M3YYCHHBIX (YHKIIMN; rpa-
(uaeckoe penreHne ypaBHEHUH U
UX CUCTEM)

OnepupoBaTh NOHATUAMMU: QYHKIHSA, rpaduK PyHK-
WU, HYyJIW (PYyHKOHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
HPOMEXKYTKHU BO3pacTaHusl, yObIBaHUsI, HAUOOJbIIECE U
HauMeHbIIee 3HaUCHUST (PYHKIITUH.

AHanu3upoBaTh, CpaBHUBATh, OOGCYXXAATb CBOICTBa
byHKUIMH, CTPOUTB UX TpadUKH.
OnepupoBaTthb NOHATUAMMU: npsimMast

MPONOPIHOHAIIBHOCTD, OOpaTHasi TMPONOPIUOHAILHOCTD,
TuHEeWHass QyHKIMs, KBaJApaTudaHas (QpyHKIUs, rmapadona,
runepooa.

Hcnosib30BaTh rpapuKM Jisi ONpeJie]ICHUsT CBOMCTB,
MPOIECCOB U 3aBUCHUMOCTEH, [JIsI pEUIeHUs] 3a7ad U3
IPYyrux y4YeOHBIX MNPEIAMETOB W peajbHOW >KU3HH;
MOJAe/JIMPOBAaTh C TMOMOIbI0 TrpadUKOB peaibHbIE
MPOIECCHI U SIBJICHUS.

Beipakath ¢opMysIaMH 3aBUCUMOCTH MEXIY BEIUYH-
HaMH
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TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUS)

8 KJUIACC (ue menee 99 u)

Ha3BaHnue
pa3gesa (Tembl)
(4ucsi0 4acos)

OcHOBHOE coaepiKaHue

OcHOBHBIE BH/AbI A€ATEC/IBHOCTH 06yqammnxca

Yucs0BbIe
nocJjieaoBaTejbocC-
TH

(17 4)

IlonsTrne unucioBon
I1OCJIEIOBATEIbHOCTH.
3azaHue MOCIe0BaTEIbHOCTH
peKyppeHTHOU hopmyToi U
bopmyroii n-ro usneHa.
Apudmernueckas u
reoMeTpHuyecKasl IIporpeccuu.
DopmyIibl N-rO 4YiieHa
apupMeTHIECKON U
r€OMETPUYECKON IPOIrPECCU,
CYMMBI IIEPBBIX N YJICHOB.
N300pakeHne 4iIeHOB
apupMeTHIECKON U
reOMETPUUIECKOU ITPOTrPECCUN
TOYKaMHU Ha KOOPAUHATHOU
IJIOCKOCTH.

JInHeHbIA 1
DKCIIOHEHIIUAJIBHbBIN POCT.

OcBauBaTh M IPUMEHATh UHJIEKCHbIE 0003HAYEHUS,
CTPOUTDH pedyeBble BbICKa3bIBaAHUSA C UCNOJIL30BAHUEM
TEPMHHOJIOTUH, CBSI3AHHOU C IIOHSITUEM
I10CJIEI0OBATEIILHOCTH.

AHasmm3upoBaTb GopMyJly N-ro 4jeHa
TOCJIEIOBATEILHOCTH HJIN PEKYPPEHTHYIO (hopMyITy K
BbIYHCJ/IATD YWICHBIIIOCIEI0BATEIbHOCTEN, 3aJaHHBIX
3TUMH (popMyIaMH.

YcraHaB/IMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHUU
IOCJIEIOBATEIIBHOCTH, €CJIU BBIITMCAHBI IIEPBbI€ HECKOJIBKO
€€ YJICHOB.

PacnosHaBaTh apu(pMETHIECKYIO U TEOMETPUIECKYTO
MPOTPECCUH TIPU pa3HBIX CIIOCOOAaX 3aJaHU.

PemaTsb 3a1a4u ¢ UCIIOJIb30BaHHEM (POPMYJI N-TO YjI€Ha
apu@mMeTudecKoil 1 TeOMEeTPUIECKON ITPOrpeccui,
CYMMBI IEPBBIX N YJIEHOB.

HN3006paKaTh WICHBI IOCIEA0BATEIFHOCTA TOYKAMH Ha
KOOPAWHATHOM MIJIOCKOCTH.

PaccMaTpuBaTh NpUuMepbl IPOLECCOB U SIBJIEHUH 13
peasibHOM >XKU3HU, WILTIOCTPUPYIOIIUE U3MEHEHUE B
apudmeTndecKoil Iporpeccu, B reoMeTpUIecKomn
OpPOTrpPECCUH; N300pakaTb COOTBETCTBYIOIIINE
3aBUCUMOCTH T'parUIECKU.

PemiaTb 3aja4M, CBs3aHHbIE C YUCIOBBIMU
OCJIE/IOBATEJIBHOCTSIMHM, B TOM 4YMCJIE 3aJlauM U3
peanbHOM >XKU3HHU C UCTOJIL30BaHUEM THU(PPOBBIX
TEXHOJIOTUH (BJIEKTPOHHBIX TaOJHIL], rpadUIeCcKOro
KaJbKYyJIITOpA W T.I1.).
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3HAKOMUTBLCA C UCTOPUEN pa3BUTHUS MAaTEMaTHKHU

BepositHOCTH
CJIy4aiiHOT 0
coObiTHs (7 4)

DyeMeHTapHble COOBITHS.
CnyuailiHble COOBITHSI.
bnaronpusitcrByromue
DJIEMEHTAPHBIC COOBITHSI.
BepositHocTn coObITHI. ONBITHI C
PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU.
Cuiy4aiiHblii BBIOOD.
ITpaktuueckast padora « OTBITHI C
PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU

OcBauBaTh NOHSATHUSA: DJIEMEHTAPHOE COOBITHE, CIIydYaliHOE
COOBITHE KaK COBOKYITHOCTH OJIaronpUsITCTBYFOIITNX
AJIEMEHTApPHBIX COOBITUM, pPABHOBO3MOYKHBIE
JI€MEHTapHbIE COOBITHSI.

PemaThb 3a1aun Ha BEIYHUCIICHUE BEPOSITHOCTEH COOBITHI
10 BEPOSATHOCTSM DJIEMEHTAPHBIX COOBITHM CIIy4yaliHOIrO
OIIBITA.

PemaTh 3a1auu Ha BEIYHUCIICHUE BEPOSITHOCTEH COOBITHN B
OIIBITaX C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJI€ C TIOMOIIBIO KOMITBIOTEPA.
ITpoBoauTh U M3y4YaTh ONLITHI C PABHOBO3MOYXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSAMU (C UCIIOJIB30BAHUEM MOHET,
UIpaJIbHBIX KOCTEH, NPYTrUX MOAEIEN)B XO/A€e
PAKTHUYECKOU pabOThI

Cayuaiinas CnyuaiiHasi BeJIM4UHaA U OcCBOMTH NOHATUS: ClIydaiiHas BEJIMUMHA, 3HAYECHUE
BeJIMYNHA pacnpeneieHue BEPOSITHOCTEMN. CJIy4alHOUW BEJIMUMHBI, PACIIPEACIICHUE BEPOSITHOCTEM.
(6 4) ITonsitue 0 3aKOHE OOJIBIINX HN3yuars M 00CcyKaaTh IpUMEPHI JUCKPETHBIX U
uncen. ITpumenenue 3akona HENPEPBIBHBIX CIIy4YallHbIX BEJIWYHUH (POCT, BEC YEIO
OOJIBIINX YHCEI BEKa, YUCIIEHHOCTb HACEJICHU, JPYTUE€ U3MEHUYNUBBIE
BEJINUHHBI, paCCMaTpUBaBIINECS B KypCE€ CTATUCTHKH),
MOJIEJIBHBIX CIIyYaillHbIX BEJIMYUH, CBSI3aHHBIX CO
CIIy4YalHBIMH ONbITaMH (OpocaHue MOHETHI, UTPAITbHOM
KOCTH, CO CIIy4YailHbIM BBIOOPOMH T. II.).
3aJ1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
OO6cyxkaaThb poJb 3aKOHA OOJIBIINX YHUCEI B TIPUPOACH B
JKU3HU 4YeJIOBEKa
IloBTOpEHwUe, Yucsa ¥ BBIYUCIAEHHUA (3anuch, | OnmepupoBaTh NOHATHUAMHU: MHOXKECTBO, MOJMHOXKECTBO,
060061 eHME, CpaBHEHUE, JIEeNCTBUS C | omepanuu HaJl MHO>KECTBAMH; HCNO0JIb30BaTh
cucTeMaTu3anusa JIEUCTBUTEIIbHBIMU 4UCIaMHU, | rpaduyecKoe TPEeACTaBIICHUE MHOMXECTB JUISI OIHCAHUS
9UCJIOBasl IIpsiMasi; MPOLEHTEHI, | peaJIbHbIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUM 3a7a4d U3
OTHOUICHHUS, OPOIOPLUUH; | APYTHUX YYEOHBIX IIPEAMETOB.
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3HAHUI? OKpYTJICHHUC, HpI/I6JII/I)KeHI/Ie, AKTyaJ’Il/IBI/IpOBaTb TEPMHHOJIOTHIO " OCHOBHBbIE

(59 4) OIICHKA; PCIICHUE TEKCTOBBIX | AelCTBUSA, CBSI3aHHbIE C YMCJIAMM: HATypaIbHOE YHUCIIO,
3aj1a4 apupMeTHYECKUM IIPOCTO€ M COCTAaBHOE 4YHCJIa, ACIMMOCTb HaTypaJbHBIX
CIIOCOOOM) 4uceJl, TIPU3HAKU JAEIIMMOCTH, 1€J10€ YHUCIIO, MOIYJb YHucia,

OOBIKHOBEHHAs] M JECSTUYHAsi JpOOM, CTaHAAPTHBIA BH/I
YHCciia, apu(pMEeTHUeCKNil KBaipaTHbIN KOPEHb.

BbINOJIHATHL AEeNCTBHA, CPAaBHMBATh U YyNOPAAOYUBATH
4uciia, IPEACTAaBIATh YMCIIa HAa KOOPAWHATHOW MPSAMOM,
OKpYIJIATH 4MCJIa; BBINOJIHATh NPUKUAKY M OLIEHKY
pe3ynbTaTta BBIYUCICHUU.

PemiaTh TEeKCTOBBIE 3a4a4M apu(PMETHUECKHUM CIIOCOOOM.

PemaTtshb NnpaKkTu4ecKue 3aja4u, cojeprKalue
MPOLIEHTHI, JOJU, YacTH, BBIpAXKAIOIINE 3aBUCUMOCTH:
CKOpOCTh —  BpE€MsI —  paccTOsiHWEe, IleHa —
KOJIMYECTBO — CTOHUMOCTB, 00BbEM pabOThl — BpeMsT —
HPOU3BOJAUTEIBHOCTh TPY/ia.

Pa36upaTthb peajibHbIE JKU3HCHHBIC CHUTYyAIlHH,
dopmMmyIMpOBaATH X Ha SI3bIKE MAaTEMAaTHKH, HAXOAUTh
penieHue,  IPUMEHSS MaTeMaTHYECKUMN anmapar,

MHTEPNPETUPOBATH pe3yJIbTaT

2 371ech MPeICTABICHBI DIIEMEHTHI COIEPIKAHUST Kypca, H3ydaBITHecst B 5—9 Kiaccax M TpeGyrolie OBTOpeHus, 0600IeHns 1 crucremaTr3anun. O6panarsest
KATOMY MaTepHally MOXXHO B BUJE aKIICHTa Ha 3aBEpIIarolleM dTarie u3ydeHus Kypca 10 Kiracca Wi pacrpeieisiTh MO COOTBETCTBYIOIIIMM TEMAaTHYCCKHUM pasJieiaMm,
H3yYaeMbIM B T€UYECHHUE yIeOHOTO Troja.
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B paszmene TemaTuMdeckoro IUIAaHUPOBaHUS pabodeil mporpaMMmbl  JIOJDKHA  OBITh
3alUlaHMpOBaHA MAaKCUMaJlbHAas BHU3yalW3alus Marepuana, JODKHBI OBITh  yYTEHBI
BO3MOXXHOCTH HCIIOJIB30BaHUS JJIEKTPOHHBIX (IHU(PPOBBIX) 0O0pa30BaTEIbHBIX PECYPCOB,
SIBJIAIOLIMXCSL  y4E€OHO-METOJUUECKUMHU MaTepuajlaMH, pEeaU3yIOIUMUA JAUJAKTUYECKUE
Bo3mokHOocTH MKT, coxmepkaHue KOTOpPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
oOpa3zoBaHuHU (BUACOMATEPHANIBI, MyJIbTUMEIUMHBIE POTPAMMBI, JICKTPOHHBIE YUSOHUKH U
3a/IaYHHUKH, SJIEKTPOHHBIE OMOINOTEKH, BUPTYaJIbHBIE JTA0OPAaTOPUH, UTPOBBIEC MTPOTPAMMBI,
KOJUIEKIIMH IU(POBBIX 00pa3oBaTEIbHBIX PECYPCOB).
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ITPUMEPHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS».

7-9 (10) KJTACCBI

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

«MaremaTuky y»XKe 3aTeM Y4YUTb HAJ0, YTO OHA YM B IOPSAJIOK IPHUBOJIUTY», — IIUCAJ BEIUKUU
pycckuii ydenslii Muxaun BacunbeBuu JIoMOHOCOB. I B 3TOM COCTOMT OJHA U3 JBYX LENEH
00y4YeHHs T€OMETPUU KaK COCTABHOM YaCTH MATEMAaTHKH B LIKOJE. DTOM LIEJIH COOTBETCTBYET
JI0Ka3aTeNnbHas IMHU [peroiaBaHus reoMeTpuu. Cremys nmpeacTaBieHHON paboueil mporpamme,
HayMHas C CEAbMOIO Kjacca Ha YpOKax TIE€OMETpUH OOydaroIMHCS YUHUTCS IPOBOAMUTH
JIOKa3aTelIbHbIE PACCYXkKACHUS, CTPOUTH JOTMYECKHE YMO3AaKIIOUCHHUs, JOKa3blBaThb HCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIIPUMEDPSHI K JIOKHBIM, IIPOBOJUTD PACCYKIAEHUS «OT IIPOTUBHOTO»,
OTIMYaTh CBOMCTBa OT MPHU3HAKOB, (OPMYJIHPOBATH OOpAaTHBIE YTBEPXKACHUS. YUCHUK,
OBJI4/IEBIINI HCKYCCTBOM PacCyk/1aTh, Oy 1eT IPUMEHSThH €T0 U B OKpY’Karomien »xu3nu. Kak nucan
reomerp u nexaror Mrops ®@epoposuu IllapeirvH, «I10abMH, MOHMMAKOUIUMHU, 4YTO TaKoe
JI0Ka3aTelIbCTBO, TPYJHO M JaX€ HEBO3MOXXHO MAaHHUITYJIUPOBATH». M B 3TOM COCTOUT BaXHOE
BOCIIUTATEJIbHOE 3HAYCHUE M3YyYECHHUs] TEOMETPUM, IPUCYLIEE HMMEHHO OTEUYECTBEHHOU
MaTeMaTUYECKOM IIKOJIE.

BMmecTte ¢ Tem aBTOpBI MpOrpamMMbl MPEJOCTEPEraoT YUYHUTENs OT H3IHUINHETO (hopMalniMa,
0cOOEHHO B OTHOUICHWM Hayall M OCHOBaHWH reomerpuu. PpaHiy3ckuii maremaTuk JKaH
JlbeTOHHE TI0 3TOMY TIOBOJY BBICKa3alcs Tak: «UTo KacaeTcs JeNuKaTHON Mpooiie Mbl BBEICHHS
«aKCHOM», TO MHE Ka)XeTCsl, YTO Ha MEePBBIX NOpax HY>KHO BOoOIIe n30erats Mpou3HOCUTH CaMO
310 cioBo. C fpyroil k€ CTOPOHBI, HE CIIEQYeT YNyCKaTb HU OJHOW BO3MOXXHOCTH J1aBaTh
MIPUMEPHI JIOTUYECKHX 3aKIIIOYCHUH, KOTOPbIE Ky 1a B 0OJIbIIIEH Mepe, YeM Ul aKCHOM, SIBIISIFOTCS
HMCTUHHBIMU U €JUHCTBEHHBIMU JABUTATEIIIMU MATEMAaTUYECKOTO MBIIIICHUD).

Bropoil 1enbr0 M3y4eHUss T€OMETPUH SBIISIETCS HCIIOJIB30BAaHME €€ KaK HMHCTPYMEHTa IIPU
pELICHUN KaK MaTeMAaTU4ECKUX, TaK U IIPAKTUYECKUX 3a/1a4, BCTPEYAIOIUXCS B PEaJIbHOMN KU3HHU.
OKOHYMBIIMK KypC TE€OMETPHH IIKOJBHUK JOJDKEH OBITh B COCTOSHHM — OIPENEINUTh
TE€OMETPUUECKYIO (UTYpy, ONKMCATh CIOBAMH JAHHBIA YEPTEX WM PUCYHOK, HAWTH IUIOIIA/Ib
3eMEJIBHOTO YYacTKa, pacCYUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOTO KaOemns WiH
TpeOyeMmble pa3Mephl Tapaxka Ui aBTOMOOHIISl. DTOMY COOTBETCTBYET BTOpasi, BRIYMCIUTEIbHAS
JIMHUA B U3y4YCHUU T€OMETPUH B LIKOJIE.

JlaHHas TpakTUYeCKas JIMHUS SABJISETCS HE MEHee BaKHOM, yeM nepsas. Emé IlnaTon
IpeanuceiBall, yToObl «rpaxaaHe [IpekpacHOro roposa HM B KOEM CIlIydyae HE OCTaBIISUIU
T€OMETPHIO, BE/Ib HEMAJIOBAXKHO JJaske TOOOYHOE €€ MPUMEHEHNE — B BOCHHOM JIeJIe /1a, BIPOUYEM, 1
BO BCEX HayKax — JJIS JyYIIEro UX YCBOCHHUS: MBI Bellb 3HaeM, Kakas OeCKOHEeYHas pa3HHIa
CYyILLIECTBYET MEXY YEJIOBEKOM IIPUYACTHBIM K T€OMETPUHU U HEIIPUYACTHBIMY. [[J151 9TOTr0 y4UTEIIO
peKOMEeHAyeTC s MOAOUPATh 334a4H MPAKTUUECKOT0 XapaKTepa JUIs pacCMaTPUBAEMbIX TEM, YUUTh
JeTe CTPOUTh MATEMAaTHYECKHE MOJEIN pealbHBbIX JKU3HEHHBIX CHUTyalud, IIPOBOJIUTH
BBIYUCIICHUS U OLICHUBATH aJIEKBATHOCTH ITI0JIy4YE€HHOT' 0 pe3yJibrara. KpaliHe BaKHO MO4EPKUBATh
CBA3U TE€OMETPUU C JAPYTMMHM IpPEeIMETaMH, MOTHUBHPOBATb HCIIOJIB30BaTh ONPEICICHUS
reOMETPUYECKUX (UTYyp U TOHITHUH, JEMOHCTPHPOBATH NMPUMEHEHUE MOJIYYCHHBIX YMEHUH B
¢u3uke W TEXHUKE. OTH CBsA3M Hambojee SPKO BUAHBI B TeMmax «BekTops»,
«Tpuronomerpuyeckre COOTHOIICHU», «MeToa koopanHaT» u «Teopema IIudaropay.

B 3axntouenue conuiéMcsl Ha BEJIMKOro MareMaruka u actpoHoMa Moranna Kenuepa, uToObl
enié pa3 MoYePKHYTh M METaIlPeIMETHOE, U BOCIIUTATEIFHOE 3HAUCHHE TeoMeTpun: “Geometria
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una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est,
cur homo sit imago Dei™.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY TIUIaHy BapuaHTa 2 [IpumepHOl aganTUPOBAHHOW OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus obydaromuxcs ¢ PAC, B 7-10
KJlaccax M3ydaercsl y4eOHbI Kypc «l'eomeTpus», KOTOPBIH BKJIIOYACT CIEIYIOIIME OCHOBHBIC
pasmensl conepxanus: «l'eomerpuyeckue (uUrypsl U HX cBoucTBay, «M3mepenue
TrE€OMETPUUECKHUX BEIMUMH», a Takke «JleKkapToBbl KOOpAMHATBHI Ha IIOCKOCTH», «BeKTOpbI»,
«/IBmxenus mnockoctn» u «IIpeobpazoBanus mog00us».

Y4eOHbIH IU1aH NpeycMaTpUBaeT U3YUCHNE TeOMETPUH Ha 0a30BOM YPOBHE, HCXO/ISl U3 HE MEHEe
68 yueOHBIX yacoB B yueOHOM roay (He menee 270 4acoB Ha YPOBEHBOCHOBHOI'O OOIIETO
o0pa3oBaHus).

COAEP KXAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUSA)
7 KJ1acc

Hauanpueie nosstus reomerpuu. Touka, mnpsmMas, OTpe30K, Jyd. Yrou. Buael yrios.
BeprukansHble 1 CMeKHBIE YIUIbl. bruccekTpuca yria. JlJomanas, MHOroyrosbHuK. [lapaiensHoCTh
U IEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummerpuunslie gurypsl. OCHOBHBIE CBOIMCTBAa OCEBOW CHMMETpHH. [IpuMepsl cUMMETpUH B
OKPY’KaIOIlleM  MHUpeE.

OcCHOBHBIE NOCTPOEHMSI C NOMOIIBIO LUPKYJIS U JuHEHKU. TpeyroiapHuk. BwicoTa, mennana,
OWCCeKTpuca, UIX CBOICTBA.

PaBHOOE1peHHBIN M pABHOCTOPOHHUM TpeyroyibHUKYU. HepaBeHCTBO TpeyroibHUKA.
CBoiicTBa U MpU3HAKU paBHOOEIPEHHOTO TPEyroyibHUKA. [Ipr3HaKy paBeHCTBA TPEYTOJIBHUKOB.

CpolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CyMMa yIJIOB TpEyrojibHUKA. BHenHue yrisl
TPEYTOJIbHUKA.

[IpssmoyronbHblii  TpeyroinbHUK. CBOHCTBO MeIMaHbl IMPSIMOYIOJIBHOIO  TPEYroOJIbHUKA,
NpoBeACHHOW K runoreHy3e. IIpu3Haku paBeHCTBA NPSIMOYIOJIBHBIX TPEYTIOJIbHUKOB.
[IpssMoyroibHBIN TPEYroJabHUK ¢ yriioM B 30 rpanycos.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0OJIbIIeM yriie U OONbIIeH CTOPOHE TPeYTroNbHUKA. [leprneHIuKyIsp 1 HaKJIIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yriia v CepeIMHHbIN MEePIEHANKYISIP K OTPE3KY Kak
F€OMETPUUYECKHE MECTa TOUEK.

OKpy’KHOCTb M KpYT, XOp/la U IMaMeTp, UX CBOICTBA. B3auMHOE pacrosioxkeHne OKPYKHOCTU U
npsimoid. KacaTtenbHas u cekyias K oKpy>XHOCTH. OKpy>KHOCTb, BIIUCaHHAas B yroj. Bnucannas u
ONMCaHHAasl OKPY>KHOCTHU TPEYTOJIbHUKA.

8 ki1acce

3 'eoMeTpHs €IMHA U BeYHa, OHA OamcTaeT B boxkbeM myxe. Hallla IpUYacTHOCTD K HEll CIy»KHT OXHHM U3
OCHOBAaHMH, IO KOTOPHIM UYEJIOBEK JODKCH OBITh oOpa3zom boxeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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UYerslpéxyronbuuku. IlapamrenorpamMm, ero mpusHaku M CBOWcCTBA. YacTHble cily4au
napajiesiorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBaapaT), WX NMPHU3HAKK M CBOMCTBA. Tpamerms,
paBHOOOKas Tparneuus, €€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron yaBoenuss meauanbl.  lleHTpanbHas cummerpus. Teopema @aneca U TeopemMa O
MPONOPIUOHANBHBIX OTpE3Kax.

CpenHue TMHUHN TpeyroJIbHUKA U Tpaneuu. L{eHTp macc TpeyrojapHuKa.

[Tomobue TtpeyronbHUKOB, Kod(hdumueHT mnomodus. [lpu3Hakum mOMOOUS TPEYTrOJILHUKOB.
[Tpumenenue mogo0us MPU PEIICHUH MPAKTUYECKHUX 3a7ad.

CpoiicTBa 1uIOmaneil reomerpuuyeckux ¢uryp. Dopmynsl UIs TIIOLIATUM  TPEYTOJIbHHKA,
napasenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUTOIIAeH MOJ00HBIX GUryp.

Brruncnenue miomaaei TpeyroJibHIKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM Oymare.
Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu permieHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrjia MpsSMOYTOJIbHOTO TpeyroyibHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpudeckue ¢GyHkiuu yriaoB B 30 rpamycos, 45
rpajycoB u 60 rpaaycos.

BrnucanHble U IEHTpaJIbHBIE YTJIbL, YTOJI MEXKy KaCaTEIbHOU U XOPAOU. YTIIBI MEXIY XOPAAMU U
CeKyluMU. BrnucaHHble M ONMCAaHHBIE YETHIPEXYrOJbHUKH. B3auMHOE pacronokeHue IBYyX
okpy>kHocTel. Kacanue okpyxxHocreid. O01Ie KacaTeabHbIE K JIBYM OKPYKHOCTSIM.

9 kjaacc

Cunyc, xocunyc, tanreHc yriioB or 0 mo 180 rpamycoB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKECTBO. DOpMyJIbI IPUBEACHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB. PeleHue NpakTHYeCKUX
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodus. [1ogo0me COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O HpPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB CEKYINHUX,
Teopema O KBaJpaTe KacaTelbHOI.

BekTop, 1irHa (Moysib) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAlPaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpALlMM HaJ BEKTOPAMHU.
Pa3noxeHne BeKTOpa 10 IByM HEKOJIMHEapHbIM BekTopaM. Koopaunatel BekTopa. Ckanaproe
npoussedenue 8eKmMopos, npumenenue 0/ HaxXoHcoeHus ONUH U Yelo8 (Ha 03HAKOMUMETbHOM

ypogHe).

JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHMS IIPSAMOM U OKPYKHOCTU B KOOpAMHATAX,
[IepeceYeHUe OKPYKHOCTEN U NPAMBIX. MeTOL KOOPAMHAT U €r0 IPUMEHEHUE.

IIpaBunbHBIE MHOTOYroIbHUKH. JUIMHA OKpYy:KHOCTH. I'pagycHas W paavaHHas Mepa yrIua,
BBIYUCIICHUE JUIUH AYT OKpYyKHOCTeH. [limomans kpyra, CEKTOpa, CErMEHTa.

JIBIDKEHUsI TJIOCKOCTH M BHYTPEHHHME CHUMMETpUH (GUryp (SJIeMEHTapHbIe NpPEACTaBICHUSN).
[Tapamnensublii nepenoc. [loBopor.
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10 xmacc
Temarnueckoe mianupoBanue B 10-oM kiacce pa3pabaTbIBacTCsi HA OCHOBE MPOTPaMMBI 9-To
KJj1acca, ¢ BBIACICHUEM U CI/ICTeMaTI/ISaLII/Ief/i CJIOXKHBIX " 0CO6O 3HAYUMBbIX IJIdA I[&HBHCFILHGFO
00ydeHHs TeM 3a BECh Mepro1 00ydeHHUs Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsI.

Temarnueckoe mnanupoBanue B 10-om kmacce mo mpeamery «['eomerpus» aBTOpy padoueit
nporpaMMbl  HEOOXOAMMO CIUIAHUPOBATh IO KOHIIEHTPUYECKOMY CHOCOO0y MOCTPOCHHS
IIPOTPaMMBI, JTOTIONHSA, YIIyOuIsis coepikaHue N3yueHHBIX paHee pasaenoB. Takxke, He00X0IMMO
yIIeIUTh 0C000€ BHUMaHHE MOBTOPEHUIO, MHIMBHIYaIbHBIM 00pa30BaTENbHBIM MOTPEOHOCTSIM
obOyuaromuxcs ¢ PAC, pa3BuTHIO KOMMYHHKATHBHBIX HaBBIKOB U  ()YHKIIMOHAJIHHOU
IPaMOTHOCTH, YHUBEPCAIbHBIX y4EOHBIX ACHCTBUI, PEIICHUIO TEKCTOBBIX 3aJ]au, IPUMEHEHHUIO
MaTeMaTUKH B OJKU3HU. B I1ulaHUpoBaHMM HEOOXOAMMO TPEAYCMOTPETh BBINOJIHEHHE
oOyuaromumucsi ¢ PAC mnpoBepodyHBIX M TPEHHPOBOYHBIX paboT B dopmare 3agaHui
['ocynapcTBeHHON UTOrOBOM aTTECTALUU.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIBTATBI OCBOEHUS IPUMEPHOM

PABOYEM ITPOI'PAMMBI KYPCA (IIO TOJJAM OBYUEHUS)
JlocTrkeHne MPeAMETHBIX pe3ysibTaToB oOydatomumucs ¢ PAC Ha stane o0ydeHus B OCHOBHOM
IIKOJIC OTPECNIeTCS WHIANBUIAYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK C OCOOCHHOCTSMU
MO3HABATEIPHON JIEATEILHOCTH M HEPABHOMEPHOCTHIO PA3BUTHS MCUXUYECKUX (YHKIUH, TaK U
COILIMAJIbHBIM ONBITOM ayTHYHBIX IIKOJBHUKOB. [103TOMY HOCTHX)EHUE TPEAMETHBIX PE3yJIbTaTOB
KOHKPETHBIM YYaIl[UMCSi MOKET HE BCETJa COBMAJaTh C BPEMEHHBIMU TI'paHUIIAMU OOYYCHHS,
pactpeeICHHBIMU 110 TO1aM OOYYCHHS.

Croiikue HapymeHus B o001acTu (OPMHPOBAHUS TMPOCTPAHCTBEHHBIX TMPEACTABICHUH,
BCTpEYAIOIIMECs] y HEKOTOpbiX oOywaromuxcs ¢ PAC, MOryr BbI3bIBaTh 3HAYHMTEIbHBIC
3aTpyAHEHUS B OOYUEHUHU PEIICHHIO TEOMETPUIYECKUX 3a/1a4.

OcBoenue yueOHOro Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO 0011er0 00pa3oBaHus T0JIKHO
o0ecreynBaTh JOCTIKEHHE CIETYIONNX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

7 KJ1acc

— Pacrio3HaBaTh HM3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONPEIENIATh UX B3aUMHOE
pacrosiokeHue, n300pakaTb FeOMETPHUECKUE (PUTYPBI; BHIIOIHATH YEPTEKHU MO YCIOBHIO 331a4H.
N3mepsaTe NTMHENHBIE U YIVIOBBIE BEJIIMYMHBL. Pemars 3ajadyu Ha BBIYMCIICHHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

— Jenath rpyOyr0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEUYMH MPEIMETOB B PEAIbHOM
KHU3HH, pa3MEpOB MNPUPOAHBIX OOBEKTOB. Pa3nnuarh pasmepsl 3TUX OOBEKTOB IO MOPSIKY
BEJINYUHBI.

— Ctpouth 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

— ITonb30BaTbCs NMPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IIPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a]1a4.

— IIpoBOAUTH JIOTHYECKUE PACCYXKACHUS C MCIOJBb30BAHUEM TIE€OMETPUYECKUX
TEOpEM.

— Ilonb30oBaTbcsd NpU3HAKAMM  PABEHCTBA  IIPSIMOYIOJIBHBIX — TPEYIOJBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K TMIIOTEHY3€ MPSIMOYIOJIbHOIO TPEYrOJbHUKA, B PELICHUU
F€OMETPUYECKUX 3a/1a4.

— OnpenensaTh MapajuIeIbHOCTh MPSMBIX C MMOMOIIBIO YTJIOB, KOTOPbIEe 00pa3yer ¢
HUMU cekymias. OnpeaensaTs napajjieIbHOCTh NPSMbBIX C IIOMOIIbIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM IIPSIMOM 10 TOYEK IPYrof MPsSMOHU.

71



— Pemate 3a1aum Ha KiaeT4yaTon Oymare.

— [TpoBOIUTH BBIYUCICHHUS M HAXOJIUTh YHCIOBbIE M OyKBEHHBIC 3HAYCHHUS YIJIOB B
F€OMETPHUUYECKHX 3aJ1a4axX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOT'OYT'OJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX P NEPECCUCHUH IBYX MMapaUIeIbHBIX MPSMBIX CeKylIel. Pemats
IIPAaKTUYECKUE 3a7a4¥ Ha HAXO0KICHHUE YTIJIOB.

— Biagets DOHATHEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMEThb OIPEACIAThH
OMCCEKTPHUCY yTiIa U CEpeIMHHBIN MEPICHIUKYISAP K OTPE3KY KaK FreéOMETPUYECKHE MECTa TOYCK.

— DopMyIMpOBATH ONPEAEICHUS OKPYXKHOCTM M Kpyra, XOpAbl M JAUaMETPa
OKPY’KHOCTH, IOJIb30BaTbCA MX CBOMCTBAMHU. YMETh IPUMEHSATh ITH CBOMCTBA IPU PELICHUU
3a1a4.

— Biagets NOHATHEM ONMCAHHOM OKOJO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. [lonp3oBaThCst akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAOTC B OJHOM TOYKE, MU O TOM, UYTO CEpPEAUHHBIC IEPIECHIUKYISAPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OTHOM TOYKE.

- Bilagers NOHATHEM KacaTeIbHOM K OKPYXKHOCTH, IOJIB30BAaThCA TEOPEMOU O
NEPIEHIUKYIISIPHOCTH KacaTeJIbHOU U PaJinyca, IPOBEAEHHOIO K TOYKE KaCcaHUsl.

— ITonb30BaTbCs NIPOCTEUIIUMU I€OMETPUYECKUMU HEPABEHCTBAMU, IOHUMATh  UX
MIPAKTUYECKUM CMBICIL.

— IIpoBOANUTHE OCHOBHBIE I'€OMETPUYECKUE IOCTPOCHUS C MOMOIIBIO LIMPKYJII U
JIMHEUKHU.

8 ki1acce

— PacriozHaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, 10J1b30BaTHCS
UX CBOMCTBaMU IPU PELIEHUU N'€OMETPUUECKUX 3a]1a4.

— [TpuMeHsITh CBOICTBA TOUKU IIEpPECEUEHHS MEAMAH TPEYToJIbHUKA (LIEHTpa Macc) B
pelIeHnn 3ajad.

— Bnaners noHATHEM cpeAHEW JIMHUM TPEYroJIbHUKA U Tpaleluy, NPUMEHATh UX
CBOMCTBA IIpU PELICHUHU TeOMETpUYeCKUX 3a1ad. ITonb3oBaTecsa Teopemoit daneca u TeopemMoi o
IIPONOPLIUOHANIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PEIICHUS IPAKTUUECKUX 3a/ad.

— [TpuMeHsTh NMpU3HAKK NOJAOOUS TPEYrOJIbHUKOB B PEIIEHUU TI'€OMETPUUYECKUX
3a1a4.

- [Tons3oBatbest  Teopemoin Iludaropa s pemieHuss TEOMETPUYECKUX U
npakTuyeckux 3azad. CTpouTh MaTeMaTHYECKyl0 MOJeNb B IPaKTUYECKUX 3ajayax,
CaMOCTOSITENIBHO JIe1aTh YePTEXK U HAXOUTh COOTBETCTBYIOLINE IJIUHBI.

— Bnagerp NOHATUSMH — CHHyca, KOCHMHyca M TaHI€HCa OCTpOro yria
IIPSIMOYTOJIBHOTO TpeyrojibHUKa. [101b30BaThCsl ATUMU MOHATUAMU JUISI PELLIEHUS TPAKTHUYECKUX
3a1ad4.

- Boruucasate (paznuyHbIMM CIIOCOOAMHM) IUIONIA[b TPEYroJbHMKA W IUIOLIAIN
MHOTOYTOJIBHBIX  (uryp (moim3ysch, TJe HEOOXOAWMO, KalbKyJsITOpoM). llpumeHsTs
II0JIyYE€HHbIE YMEHUS B IPAKTUUYECKUX 33/1a4ax.

— Bnaaers NOHATUSAMHU BIMCAHHOTO U LIEHTPAJIBHOI'O YIJIA, CIOJIb30BaTh TEOPEMBbI
0 BIIMCAHHBIX YIJIaX, yIiaxX MEXAY XopAaMH (CEeKYLUMH) U yIile MEeXy KacaTeJbHON U XOpAoH
IIPU PELICHUN T€OMETPUUYECKUX 3a/1ay.

- Biagers NOHATHEM OIMCAHHOTO YETBIPEXYTOJIBHMKA, IPUMEHATH CBONCTBA
OIHMCAaHHOTI'0 YEThIPEXYTOIbHUKA MPU PEIIEHUN  3ajad.

— [TpyuMeHsITh NOJTy4YEHHBIE 3HAHMS HAa NPAKTUKE — CTPOUTHh MAaTEMaTHYECKHUE
MOJENU JJI 3aJad pPEAJbHOM JKU3HM M INPOBOJAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C
IIPUMEHEHHUEM 10J100Us U TPUTOHOMETPHUH (TI0JIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).

9 kjaacc
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- 3HaTh TPUTOHOMETPHUECKUE (DYHKIIMH OCTPHIX YIJIOB, HAXOAUThH C UX TOMOIIBIO
pa3NUYHBIE  DJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJIbHUKA  («pElICHHE  MPsIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KANbKYJISATOPA) JJIMHBI M YIJIbl U1 HETaOIMYHBIX
3HAYCHUM.

- [Tonp3oBaTbess (popMysiaMH TPUBEJACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JIJIs1 HAXOXKACHUSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKHUMHU BEITMUYMHAMH.

- Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAXOXKICHUS PAa3JIMYHBIX
JJIEMEHTOB TPEYTOJIbHUKA («PELICHWE TPEYTrOJIbHUKOBY), MNPUMEHATh HUX TPU pEIICHUH
TE€OMETPUYECKUX  3aj]ad.

- Brnaners moHATHSMH TpeoOpa3oBaHUsl MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
no100HBIX ¢uryp. [lonb30BaThCs CBOWCTBAMH OA00HS IPOU3BOIBHBIX (PUTYP, YMETh BHIYHUCISTD
JUITMHBI ¥ HAaXOAMUTh YIIIbI y MOA0OHBIX Guryp. [IpuMeHsaTs cBOHCTBa 1M0100Ms B MPAKTHUECKUX
3aadax. YMeTh IPUBOIUTH IPUMEPHI OJOOHBIX (PUTYD B OKPY’KAIOLIEM MHUpE.

- [Tonp30BaTbes TEOpeMaMH O IMPOU3BEICHUU OTPE3KOB XOpPI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, 0 KBaJpaTe KacaTelabHOM.

- [Tonp30BaThCsl BEKTOPAMH, TOHUMATh UX T€OMETPUUYECKHI U (PU3NYECKHUNA CMBICI,
NPUMEHSATh MX B PEIICHUH TeOMETPUYECKMX W (u3MdecKux 3anad. [lpumenams ckanapHoe
npousgederue eKmopos 0Jisk HAXOHCOeHUS OIUH U Yel08. (HA O3HAKOMUMEIbHOM YPOBHE)

- [Tonp30BaTbCs METOJIOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHATH €r0 B PELICHUU
TreOMETPUYECKUX U TPAKTUYECKUX ~ 3a/1ad.

- Bnaners MOHATHUSMH  NPABHIIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYXHOCTH,
JUTMHBL TyTH OKPY>KHOCTU M PaJMaHHOW MEphl yrila, yMETh BBIUYMCIATH IUIOLIA]b KPyra U €ro
yacreil. [I[puMeHsTh noryueHHbIE YMEHHS B TIPAKTUYECKUX 3a/1a4ax.

- Haxomute ocu (MM UEHTPHI) CHUMMETPUH (UTYp, NPUMEHSATh JIBUIKCHUS
TUIOCKOCTH B MPOCTEHIINX CITydasx.

- [TpuMeHSTh TMOJNydYeHHBbIE 3HAHHUS HA IPAaKTHKE — CTPOMTh MaTeMaTHYeCKHe
MOJIeNU Ui 3ajJad peajbHOM JKM3HM W TPOBOJMTH COOTBETCTBYIOIIME BBIYUCICHHS C
NPUMEHEHHEM TMOA0OMS ¥ TPUTOHOMETPHUYECKUX (YHKUMH (MOJB3YsCh, TJe HEO0O0XOAUMO,
KaJIbKYJISITOPOM).

10 knace
[Ipenmertnbie pe3ynbTarhl oOyvaromuxcs ¢ PAC nmo Bapuanty 2 [IpuMepHO# afganTHpOBaHHOM
OCHOBHO¥ 00pa30BaTeIIbLHON MPOrpaMMbl OCHOBHOTO 0011eT0 00pazoBanus oOyuatoniuxcs ¢ PAC
COOTBETCTBYIOT TPEOOBAaHUAM, IPEABSBIISIEM 00yJarommmMes 9-ro Kiacca.

HomonautenpHblii  Tox  oOydenuss (10-p1ii  Kitacc) BBOOUTCS C  LEJNbIO  OOecTieueHus
CHUCTEMAaTH3allMd  YCBOEGHHOTO IMPEAMETHOTO COACpKaHUs, JJIs JIOCTHKEHUS  YPOBHS
c(OPMUPOBAHHOCTH TMPEAMETHBIX, METAPEAMETHBIX PE3yJbTAaTOB, KU3HEHHBIX KOMIICTCHIIUH,
HEOOXOUMBIX JIJISl POJIOJDKEHUST 00YUYEeHHsI, KaK Ha YPOBHE CPEIHEro OOIIEeTo, TaK U CPEIHETro
npodeccnoHaIbHOTO 00pa30BaHUs, & TAKXKE C IENIBIO JATbHEHIIIETO Pa3BUTUSI KOMMYHUKATUBHBIX
HABBIKOB ¥ (DYHKIIMOHAIBHON T'PaMOTHOCTH.
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA(ITIO 'OJJAM OBYYEHMUA)

7 kJjacc (He MeHee 68 u)

aBHZ.:J;Il;aE’lI‘l:;bI) OcHOBHOE coaepKaHue OCHOBHEIE BHAbI ACATe/ILHOCTH
Kygcan(qnc.no 4acoB) P 06yyalomuxcs
IIpocTrennmue IlpocTteiiline reomeTpuyeckue PopMy/IMpPOBATh OCHOBHbBIE IOHATHUS U
reoMeTqueCKne O6T>€KTI>I: TOYKH, HpHMLIe, JIyiynu wm OHpeIIeJIeHI/I}I.
uryps1 n ux YTJibl, MHOTOYTOJIBHUK, JIOMaHasi. Pacnmo3HaBaTh U3y4YE€HHbIE TCOMETPUUECKUE
cBoucTBA. U3MepeHue CMexXHBIC ¥ BEPTHKAIBHBIC YIJIBL. ¢urypsi, onpeaesiTh UX B3aUMHOE
reoMeTpu4ecKux Pabora ¢ IpOCTEHIINMM YEPTEKAMU. | paCOIOKECHUE, BBINOIHATD YSPTEK [0 YCIOBHUIO
R — Hsmepenne MUHEHHBIX U YITIOBBIX | 33734y,
(14 4) BCJIMYHWH, BRIMHUCICHHAC OTPE3KOB M | [[poBOAMTH ITPOCTENUIIIME TTOCTPOEHHUS C TIOMOILBIO
YTJIOB. UPKYJIST U JINHCHKH.
Hepnmerp u nuomans Guryp, N3MepATh JIMHEWHbIC U YIJIOBBIE BEJIWUYHWHbI
COCTaBJICHHBIX 13 reOMETPHYECKHUX U MPAKTUYECKUX OOBEKTOB.
HpAMOYTOJIEHUKOB OnpejeiTh «HA INIa3» Pa3Mephl PeaabHBIX
00BEKTOB, MPOBOAUTH IpyOyI0 OIIEHKY UX
pa3MepoB.
PemiaTsh 3a1aun Ha BBIYMCIIEHUE JUTUH OTPE3KOB U
BEJIMYHUH YTJIOB.
PemiaTsh 3a1auu Ha B3aUMHOE PACIIOJIOKEHUE
reoMeTpudecKkux Guryp.
IIpoBOAUTH KiIacCU(PUKAIUIO YTIIOB, BBIYUC/IATD
JIMHEWHBIE Y YTJIOBbIC BEJIUYUHBI, IPOBOAUTH
HEOOXOIMMBIE JIOKa3aTeJIbHbIE PACCYyKIACHHUS.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHUSI TEOMETPUH
TpeyrosibHUKH ITonsiTue O paBHBIX TPEYTOJIbHUKAX Pacno3HaBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha
(22 4) U IEPBUYHBIC IIPEACTABJICHUS O PaB- | TOTOBBIX UepTeXkax (C yKazaHHUEM IIPU3HAKOB).
HBIX (KOHTPY?HTHBIX) purypax. Tpu | BeIBOAHUTH CieACTBUsA (PABEHCTB
MIpU3HaKa paBEHCTBA COOTBETCTBYIOIINX BJIEMEHTOB) U3 PaBCHCTB
TPEYTOJILHUKOB. TPEYTOJILHUKOB.
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IIpn3naku paBeHCTBa
NPsIMOYTOJIBHBIX TPEYT'OJIbHUKOB.
CBOHCTBO MeHaHbI
MPsIMOYTOJIBHOTO TPEYTrOJIbHUKA.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE TPEYTIOJIbHUKHU.
IIpu3naku ucBolcTBa
paBHOOEPEHHOTO TPEYTOJIbLHUKA.
Ilpotus GosbLIEN CTOPOHBI
TPEYTOJILHUKA JIC)KUT OOJBIINNA yTOJI.
IIpocreiiine HEpaBEHCTBA B
reomerpuu. HepaBeHcTBO
TpeyroJibHuKa. HepaBeHcTBO
JIOMAHOM.

IIpssMOYTOJIBHBIN TPEYTOJIBHUK C
yriom B 30°.

IlepBbie TIOHATHA O
J1I0Ka3aTeJbCTBAaX B T€EOMETPUU

PopMy/IMpPOBATH ONPEJIEIECHUS: OCTPOYTOJIbHOIO,
TYIIOYT'OJIBHOT'O, IPSIMOYT'OJIbHOI'O,
paBHOOEIPEHHOTO, PABHOCTOPOHHETO
TPCYTOJIbHUKOB; 6I/ICCGKTpI/ICI>I, BBICOTHI, MCOMUAaHBbI
TPCYTOJbHHUKA; CCPCANHHOTI'O IICPIICHAUKYJIApAa
OTpE3Ka; IIepuMeTpaTPEyTrOJIbHUKA.
dopmMy/IMpPOBATh CBOICTBA U TPU3HAKHA
paBHOOEIPEHHOTO TPEYTrOJIbHUKA.

CTpOMTD uepTeku, peliaTh 3a4a4H4 C TIOMOIIBIO
HaxXOXXJICHUS paBHBIX TPCYTOJIbHUKOB.
IIpMEeHATb [IPU3HAKHA PAaBEHCTBA
OPAMOYTOJBHBIX TPEYTOJIBHUKOB B 3a1a4dax.
Hcnosib30BaTh 1iuppoBhIC PECYPCHI AJISI

HUCC/IeJOBAHMUA CBONCTB M3y4aeMbIX QUryp.
3HAKOMHUTBCA C UCTOPUEN Pa3BUTUS T€OMETPUHU

IlapansienbHbIE
npsaMsble, CcymMMa
YIJIOB TPEyroJibHUKa
(14 4)

ITapamieneHsble npsiMble, UX
cBoiicTBa, IIaTeill nocrynar
EBknmmna. Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI
(oOpazoBaHHBIE IPU MIEPECECUECHUN
napajyieabHBIX PSMbBIX CEKYILEH).
IIpu3Hak nmapajieIbHOCTH OPSIMBIX
4yepes3 paBEHCTBO PACCTOSIHUM OT TO-
4eK OJHOU IPSIMOU 1O BTOPOU MIpsi-
MOM.

CyMMa yrijioB TpeyrojIbHUKA U
MHOTI'OyTOJIbHHKA.

BHemHue yribl TpeyrojJbHHUKA

PopMy/IMpOBaATh NOHATHE NapaJIeIbHBIX
MPSIMBIX, HAXOAUTD MPAKTUUECKHE MPUMEPHI.
HN3y4aTh CBOMCTBA yIJIOB, 0Opa30BaHHBIX HPU
IIEpPECEUYEHNH TMapaJUIeJIbHbIX NPSIMBIX CEKYIICH.

IIpoBOoAMTH AJOKa3aTe/IbCTBA NapanleIbHOCTH
JIBYX NIPSAMBIX C IIOMOIIBIO YIJIOB, 00Opa30BaHHbBIX
IIPU NIEPECECUYECHUH ITUX IIPSIMBIX TPETHEU IIPSIMOU.
BBIYMC/IATH CyMMY YIJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIbHUKA.

HaxoauTh uncioBble U OyKBEHHBIE 3HAYECHUS
YTJIOB B TEOMETPHUYECKUX 3aJadax C
HCIIOJIB30BAHUEM TEOPEM O CYMME YTJIOB
TPEYTOJIbHUKA U MHOI'OYT'OJIbHUKA.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHUSI T€OMETPUHU

OKpyXHOCTBM OKpy>XHOCTb, XOPJIbl U AUAMETPHI, PopMysIMpOBaATh ONIpeie/IeHUsI: OKPYKHOCTH,
KpYT. nx cporcrBa. KacarenbHas k XOpJbl, IMaMETpa U KacaTeJIbHON K OKPY>KHOCTH.
F'eomeTpuyeckue OKpY>XHOCTU. OKPY>KHOCTb, N3y4aTh uX CBOMCTBA, IIPU3HAKH, CTPOUTH
NOCTPOEHHUA BHOUcanHas B yroJ. I[loustue o yeprexu. McciemoBaTh, B TOM YKCie UCNIOJIb3Yys
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(14 9)

I'MT, npumeHneHnue B 3aj1a4ax.
buccekrpuca u cepeJuHHBIM
HEPIIEHANKYJIISIP KaK
r€OMETPUYECKHE MECTA TOYEK.
OKpy>XHOCTb, OITMCAaHHAsI OKOJIO
TpeyrojbHUKa. BrincanHas B

TPEYTOJIbHUK OKPY>KHOCTB.
pOCTEHIIINE 3a/1a4M HA IIOCTPOCHUE

nvpoBbIe pecypcChbl: OKPY>KHOCTD, BITUCAHHYIO B
YIOJI; IEHTP OKPY’>KHOCTH, BHUCAHHOU B yIoJI;
pPaBEHCTBO OTPE3KOB KacaTeIbHBIX.

HUcnonb3oBaTtk MeTod I MT nis noka3aTteiabCcTBa
TEOpPEM O TepeceueHN OMCCEKTPHUC YTIIOB
TPEYroJbHUKA U CEPEIUHHBIX MNEPIEHIUKYJIISIPOB K
CTOpPOHaM TpEyroJjibHUKa ¢ noMmolso ['MT.
OBJtageBaTh NOHATUAMM BIIMCAHHOU U
OIMCAaHHOW OKPY>KHOCTEN TPEYyIrOJIbHUKA,
HAXOAHUTDb LIEHTPBIATUX OKPYKHOCTEM.

PemiaTh oCHOBHbIE 334241 HA IOCTPOEHHUE: yrIia,
paBHOTO JAHHOMY; CEPEAUHHOIO NEPIIEHANKYIsIpa
JAHHOTO OTpPE3Ka; NPsIMOU, IPOXOASIIEN Yepes
JJAHHYIO TOYKY U NEPHEHIAUKYJIIPHONU JTaHHOU
pPsIMOM; OMCCEKTPUCHI JTaHHOI'O yTJIa;

TPCYTOJIbHHUKOBIIO paBHI/I‘-Il{I)IM DJICMCHTAaM.
3HAKOMUTBCS C MCTOPHEN pa3BUTHs IT'€OMETPHH

IloBTOpEHUe, IloBTOpenue yu 0600HIIEHNE OCHOB- PemiaThb 3a/ja4M Ha MMOBTOPEHUE,
06001eHNe HBIX TOHSITHH W METOJIOB KypCa | WILUTIOCTPUPYIOIIHE CBSI3U MEXIY Pa3IudHBIMU
:E‘ll-{al-il/llfl 7 xkyacca JacTsIMH Kypca

q
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8 kiacc (He MeHee 68 1)

Ha3BaHwue pasaesia

OcHOBHBIE BU/bI J€ATE/IbBHOCTHA

(12 4)

U cBoiicTtBa. YacTHble ciydyau

napajieJIorpaMMoOB
(IpsIMOYTOJIBHUK, pomMO,
KBaJapaT), WX [OpPHU3HAKU U

cBoiicTBa. Tpanenusi. PaBHOOOKAasT
U TIPSIMOYTOJIBHAsI TPATICIINH.

Y nBoeHue MeEIHaHBbI.
LlenTpanbsHasicuMMeTpus

(TembI) OcHOBHOE cojepKaHue
Kypca (4Mc/10 4acoR) 0GyyaroIMXCst
YeThIpEXYTOTbHUKH IMapannenorpamMm, ero npusHaku | M3o6pakaTh M HAXOJMTh Ha  YepTEXax

4EeTBIPEXYTOJIBHUKNA PA3HBIX BUJIOB U UX DIIEMEHTHI.
®opmMy/IMpOBaTh ONpeAeJEeHHA: apaenorpaMmma,
NpSIMOYTOJIbHUKA, poMOa, KBajpaTa, TparelnH,
pPaBHOOOKOM Tpameuuu, NPpsIMOYIrOJbHON Tpanelnu.
JloKa3bIBaTh M MCNOJIb30BaTh NPU pelleHUU 3aJay
IIpU3HAKU U CBOMCTBA: napanjejorpamma,
NpSIMOYTOJIbHUKA, poMOa, KBajpaTa, TparelnH,
pPaBHOOOKOM Tpameuuu, NpsIMOYrOJbHON Tpanelnuu.

IlpuMeHAaTH METOJ, YIABOCHUS MeaHUaHbI
TpeyTroJbHUKA.
Ucnosb30BaTh nudpoBkie pecypchl TSt

WCCJICIOBAHUSI CBOUCTB M3yYaeMbIX (QUTYDP.
3HAKOMUTBLCSA C MICTOPUEH pa3BUTHS TSOMETPUH

Teopema Paneca n
TeopeMa o
NPONOPLHOHAIBHBIX
OTpe3Kax, N0J00HbIe
TPeyroJbHUKH (15 4)

Teopema daneca u Teopema o
MPOIIOPIUOHAIBHBIX OTPE3KaX.
CpenHsisi IMHUS TPEYTOJIbHUKA.
Tpaneuus, e€ cpenHss JINHUS.
IIponopuioHanbHbIE OTPE3KH,
HOCTPOECHUE YETBEPTOTO
HNPONOPLIHUOHAIBHOIO OTPE3Ka.
CaoiicTBa 11IeHTpa Macc B
TpEeyTrojbHUKE.

ITogoOubIe TpeyroabHUKU. Tpu
IIpU3HaKa MoJ00Us
TpeyroJabHUKOB. IIpakTnueckoe
IIpUMEHEHUE

IIpoBOAUTL MOCTPOEHHUA C IIOMOLIBIO LIMPKYJIA U
JIMHEWKHW C HCIOJIb30BaHUE TeopeMbl PDaneca u
TEOpPEMBI O  IPONOPUHMOHAIBHBIX  OTpE3Kax,
CTPOMUTD 4YETBEPTHIN MIPONOPLHMOHAIBHBIA OTPE30K.
IIpoBOoAUTE AOKa3aTeJbCTBO TOrO, YTO MEJIUAHbI
TPEYTOJIbHUKA II€PECEKAarOTCd B OJHOW TOYKE, U
HAaXOAMUTh CBsI3b C LEHTPOM MacCc, HaAXOAHUTh
OTHOLIEHHE, B KOTOPOM MEIHAaHbI JIECIATCS TOYKOU
HUX IIepEeCECYCHUs.

HaxoauThb 110/100HBIE TPEYroJbHHUKHA HA T'OTOBBIX
gyeprexax ¢ yKa3saHHWEeM  COOTBETCTBYIOLIUX
MIPU3HAKOB ITO00USI.

Pemlath 3aAa4yM Ha 110J100HBIC TPEYrOJIbHUKU C
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IIOMOIIBIO CaMOCTOSITEJIBHOTO MOCTPOECHUSA
qyepTexen u HAaXO0XXJICHUS IMOJTOOHBIX
TPEYTOJIbHUKOB.

IIpoBOoAUTh AOKa3aTe/JbCTBA C HCIOIb30BAHUEM
MPU3HAKOB MTOJ00US.
JloKka3bIBaTh TpU
TPEyTrOJIbHUKOB.
IIpuMeHATHh NOJIlydYeHHBIC 3HAHUS NPU PEIICHUU

TCOMCTPHUYCCKUX U MPAKTHUYCCKUX 3aday.
3HAKOMUTBCS C MCTOPHEMN pa3BUTHS I'€OMETPHUH

MpHU3HaKa noooust

Ilnomaab.
HaxoxxaeHue
miomasgen
TPEeyroJIbHUKOB U
MHOTOYTOJIbHBIX
¢uryp. Inomagu
NOoAO0GHBIX GUryp
(14 4)

I[TonsstTue 00 oOmelr Teopuu
IO TH.

DopMynbl TSI TUTOIIATU
TPEYTrOJbHHUKA,
napajuiesorpamMma. OTHOIlIEHUE
momanem  TpPEeyrojbHHUKOB  C

OOIIIMM OCHOBAaHHEM WJIU OOINEN
BBICOTOM.

OBJ/1afeBaTh NEePBUYHBLIMHU NpeACTaBJIEHUAMH 00
obureit Teopun 1omanu (mepsl), GOpMyJIMPOBATH
CBOMCTBa IIomaau, BIACHATbE HUX HaFJISII[HbIﬁ CMBICJI.
BeIBOAUTHL (popMyibl IIIOLIAAHM MapajuiesiorpaMma,
TPEYTOJbHHUKA, Tpaneuuu u3 (popmMyIrbl TITOIIAIN
OpsAMOYTOJIbHHKA (KBaJpaTa).

Brraucienue mioniaacu CI0KHBIX
¢uryp uepes pazbueHue Ha YacTH
U TOCTPOCHHE.

ITnomanm puryp Ha KIeT4yaTou
Oymare.

IInomanu nogoOHIX puryp. Bel-
YHUCJIEHHUE TIoNIaJe. 3amauu ¢
MPAKTUUYECKUM COACPIKAaHUEM.
Pemenwne 3a1a4u ¢ mOMOIIBIO
METO/Ia BCIIOMOTraTeIILHOM
IO TN

BeIBOAUTH opmyibl JjIoIaau BBIITYKJIOTO
YeThIPEXYTOJIbHUKA dYepe3 JUuaroHajld ¢ Yyroi
Mexay Humu. HaxoauTh mwmomanu ¢uryp,
N300paKEHHBIX Ha KJIETYaTON Oywmare,
MCIO0JIb30BaTh pa30OuMEeHHe Ha  YacTu u
JIOCTPOEHHUE.

Pa36upaTh nmpumMepbl HCIOIb30BAHUS BCIIOMOTa-
TEIHHOU miomaan aJjisi peIuCHUusA IreoOMCETPHUICCKUX
3aj7a4.

HaxoauTh 11omaiu mogo0HbIX GUTYD.
Bbruuciaarb mIomaan pa3siIndHbIX MHOT'OYTOJIBHBIX
¢uryp.

Pemiatsh 3aA4a49YM Ha 1u1omaab C IIPaKTUYCCKUM CO-
JIep>KaHUuEeM
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Teopema [Iudaropan
HavaJa

TPUTOHOMETPHUH
(10 )

Teopema IMudaropa, e€
JIOKa3aTeJIbCTBO U MPUMEHEHUE.
OOparnas Teopema [Tudaropa.
Ormnpenesienue
TPUTOHOMETPUYSCKUX (HOYHKITHI
OCTpOTO yTJIa,
TPUTOHOMETPUYCCKHUE
COOTHOIIICHHS B TIPSIMOYTOJILHOM
TpeyrojabHuke. OCHOBHOE
TPUTOHOMETPUYESCKOE TOXKISCTBO.
CoOTHOLIEHUS] MEX1Y CTOPOHAMU
BIIPSIMOYTOJILHBIX TPEYTOJIbHHUKAX
cyrimamu B 45° u 45°; 30° u 60°

Jloka3sbIBaTh TeopeMy llndaropa, UCrosib30BaTh
ec B IIPaKTUYCCKUX BBIYUCIICHUAX.
PopMy/IMpPOBATH OIPEICICHUS
TPUTOHOMETPUYECKUX (PYHKIIUH OCTPOTO yTJa,
NpoBEePATh UX KOPPEKTHOCTb.

BBIBOAUTHL TPUTOHOMETPUUYECKHE COOTHOIIEHUS B
MPSIMOYT'OJIBHOM TPEYTrOJIbHUKE.

HccieaoBaTh COOTHOLICHUS MEXKIY CTOPOHAMU B
MPSIMOYTOJIbHBIX TPEYTOJbHUKAX C yriiamu B 45° u
45°; 30° u 60°.

Hcnosib30oBaTh GopMyIIbl NPUBEICHUS] U OCHOBHOE
TPUTOHOMETPUUYECKOE TOMKAECTBO JUISI HAXOXKICHUSI
COOTHOIIEHUN MEX 1y TPUTOHOMETPHUUECKUMU
QYyHKIIMSIMU pa3JIMYHBIX OCTPBHIX YTJIOB.
IIpUMeHATHb NoJy4YeHHbIE 3HAHUSI U YMEHUS IIPU
pelIeHnr NpaKTUYeCKuX 3a1a4.

3HAKOMHUTBCA C UICTOPHUEN Pa3BUTHUSI T€OMETPUHU

Yrijbl B OKpY>KHOCTH.
BnucaHHbIE U
ONMMCAaHHBbIE
4eThbIpexXyroJbHUKMU.
KacaTtesibHBbIE K
OoKpykHocTU. Kacanue
OKpy>kHocTeH (13 u4)

BnucanHble U LIEeHTpaJbHbIE
YIJIBI, YTOJI MEXK/1y KacaTeJIbHOU U
XOpAoH. YTJIbl MEXIAY XOpAaMHu U
CEKYILIUMH.

Brnicannbie U onvcaHHbIE
YEeThIPEXYTOJIBHUKHU, UX HNPU3HAKU
u cpoiicTBa. IIpumeHnenue 3Tux
CBOMCTB IIPU pPEUICHUU
reoOMEeTPUYECKUX 3aJ1ad.
BzanMHoOe pacriosiokeHne aByx
okpy>kHocTteu. Kacanue
OKPY>KHOCTEN

dopmMy/IMPOBATh OCHOBHBIE OIIPEJICIICHUS,
CBSI3aHHBIE C yIjlaMM B Kpyre (BIHCAaHHBIM yroi,
LIEHTPaJIbHBINA yIroJI).

HaxoAauTh BIIMCAaHHBIE YTJIbl, ONUPAOIIMECS HA
OJIHY IyTY, BBIYUCJIATH YIJIbl C HOMOIIBIO TEOPEMBI
O BIIMCAHHBIX yIJlaX, TEOPEMbI O BIHCAHHOM
4eThIPEXYTOJIBbHUKE, TEOPEMBI O LIIEHTPAJIbHOM
yrJie.

HcciaepoBaTh, B TOM YHCIIE C TIOMOIIBIO MU(PPOBBIX
pecypcoB, BHUCAaHHbIE U OIHMCAaHHBbIE
4eThIPEXYTOJIbHUKH, BBIBOAUTB UX CBOMCTBA U
IIpU3HAKH.

M cnoJsib30BaTh 5TH CBOMCTBA U NPU3HAKU IIPU
pelieHnu 3aaa4

IloBTOpEHUeE,
006001 eHu e 3HAaHUH
(4 4)

IToBTOpEHHE OCHOBHBIX MOHITHU
U METOJIOB KypcoB 7 u 8
KJIacCOB, 0000IIleHe 3HAaHUK

PemiaTths 3aja4M Ha NOBTOPEHUE,
WJLUTIOCTPUPYIOLIHE CBSI3U MEX/LY pPa3JIndYHbIMU
JacTsIMH Kypca
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9 kjaacc (He MeHee 68 1)

aaHae‘?Il:la(}'IrI:;m) OcHOBHOE coaepKaHue OCHOBHEIE BHALI A€SATE/ILHOCTH
Kygcaa(qncno 49aC0B) Aep 0Gy4alomuXCcs
IIpeoGpaszoBanue IMTonsitue o mpeoOpa3zoBaHUM OcBauBath NOHsSITHE MpeoOpa3oBaHUs I10J00US.
noao6usi. Merpuueckue | I1og00Us. HccaenoBarb OTHOIIEHUE JIMHEWMHBIX DSJIE€MEHTOB
COOTHOILIICHHUS B CoOOTBETCTBEHHBIE 3JIEMEHThI uryp npu npeodpazoBanuu nonodusi. Haxoaurts
okpyskHocTH (10 1) MoJI0OHBIX GUTYP. pUMeEpPHI TTOA00UST B OKpY KaroIei
Teopema 0 MpoU3BEICHUNU OTPE3KOB | JEUCTBUTEIBHOCTH.
XOopJ, TEOpEMa O NPOU3BEACHUU BbBIBOAUTB METPUYECKHE COOTHOIIEHUSI MEXKIY
OTPE3KOB CEKYIINX, TEOpEMA O OTpE3KaMHU XOpJ, CEKYIIMX U KacaTeJbHbBIX C
KBaJjpare KacarenbHol. [IppyMeHeHHe | UCTIOJIb30BAaHUEM BITMCAHHBIX YIJIOB U ITOJOOHBIX
B PELIEHUU I'€OMETPUUYECKUX 3a/1a4 | TPEYrOJIbHUKOB.
Pemarh reomeTpryeckue 3aj1au U 3aa4u U3
peanbHOM KU3HU C UCTIOJIb30BAaHUEM MOI00HBIX
TPEYroJbHHUKOB
BexTopsbl OnpenesnieHne BEKTOPOB, CI0KEHNE Hcnoab30BaTh BEKTOPHI KaK HAIpPaBJICHHbBIC
(12 v) U pa3HOCTb BEKTOPOB, YMHOXXEHUE OTPE3KHU, UCCJIeI0BATH TE€OMETPUUECKUN
BEKTOpa Ha 4YHCJIO. (mepememnienue) U pu3ndecKuii (CUIa) CMBICIIBI
DPU3NYECKUIN U T€OMETPUIECCKUN BEKTOPOB.
CMBICJI BEKTOPOB. 3HaTh onpeaesieHNs1 CYMMBbI U Pa3HOCTH BEKTOPOB,
Pasnoxxenune BekTopa o ABym YMHOYKEHHUS BEKTOpPA Ha YUCII0, MCCJIeI0BATh
HEKOJUIMHEAPHBIM BEKTOPaM. T€OMETPUUYECKUN U (PU3UIESCKUN CMBICIIBI DTUX
Koopaunare! BekTopa. orepanmiu.
Ckansapnoe npouszgedenue eekmopos, | Pemiatb reoMeTprudecKue 3aj1auu C
€20 npumeHeHue OJisl HaxXO0HCOCHUs HCIOJb30BAaHUEM BEKTOPOB.
ONIUH U Y2J108. PackaabiBaTh BEKTOpP MO JIBYM HEKOJJIMHEAPHBIM
Pewenue 3aoau ¢ nomowbro BEKTOpaM.
8EKMOPO8E. Hcnonvzoeamsv cransaproe npousseoenue
Ilpumenenue eexmopoe 0is 8EKMOPOE, 6b160OOUMb €20 OCHOBHbLE CEOUCMEA.
pewenus 3a0a4 KUHeMamuKu u Buviuucnams cymmy, pazsnocmo u cxansapHoe
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MexXaHuKu
(Ha O3HAKOMUMENbHOM YPOBHE)

npousgeoeHue 8eKmopos 8 KOOpPpOUHAMAX.
Ilpumenameo cxanaprnoe npouzseoenue 0Jis
HAXO0HCOeHUsl ONIUH U V2108 (HA O3HAKOMUMEIbHOM

yposHe)

JleKkapTOoBbI JlexkapToBbl KOOpJAMHATBEI TOYEK Ha | OcBaMBaTh MNOHATHE MPSIMOYTOJIBHON CHUCTEMBI
KOOPAMHATHI Ha | IUIOCKOCTH. KOOpPJAMHAT, N€KApPTOBBIX KOOPJAUHAT TOUYKH.
m10ckocTu (9 4) YpaBHeHHE  NPSAMOM. YrioBo | BBIBOAUTB YpaBHCHHE TIPSIMOW U OKPYKHOCTH.
K03 PUNUEHT, TaHT€HC yria | BelgesisiTh MOJHBIM KBajapaT JUIS HAXOXKICHHS
HaKJIOHa, nmapaijICJIbHbIC H | meHTpau paauyca OKPYKHOCTU IO €€ YPaBHEHHUIO.
NEPICHAUKYIISIPHBIC ITPSAMBIC. Pemiatsh 3aAa4u Ha HaXO0XJICHUE TOYEK
YpaBHeHUe OKPYXHOCTH. | mrepecedeHUsi MPsIMBIX U OKPYKHOCTEN C MTOMOIIBIO
Haxoxxnenne  KoOOpaMHAT  TOYCK | mMeTO[a KOOPIMHAT.
nepecedyeHust OKPY>XHOCTH U
OPSIMOM.

MeTon KOOpAMHAT IPU PELICHUU
reoOMEeTpUUYECKUX 3ajiad.
Hcnonp3oBanue MeToa KOOpAUHAT
B IIPAaKTUYECKHUX 3aJadax

Hcnosib30BaTh CBOWCTBa yrioBOro Ko3(gduimeHTta
NpSSMON TIPU PEIIEHUHW 3aJay, JJIs1 OIpeJIeJICHUs
PAacCIIOJIOKEHUS TIPSIMOM.

IIlpuMeHATH KOOPAUHATHI npu pemeHun
FeOMETPUUECKMX ¢ MPAKTUYECKUX 3ajad, s
MOCTPOECHUS MAaTEMaTUUYECKHUX MOJICIEeN peaTbHbIX
3a7a4 («KMEeTOoJ KOOPAUHAT).

INo/1b30BAaTHCA /i1 IOCTPOSCHUSI U UCCIIEOBAHUMN

HU(POBBIMH pEeCypCaMHu.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHUSI T€OMETPUHU

IIpaBuibHbIE

MHOTOYT 0JIbHUKH.
JA1MHA OKPYKHOCTH U
IUIOIIA/Ib Kpyra.
Beruuciaenue niomanen
(8 )

ITpaBunbHBbIE MHOTOYTOJIBHUKH,
BBIUUCJIIEHUE UX AJIEMEHTOB. HUucCio
7T ¥ JUIMHA OKPYXHOCTH. /lmnHa myru
OKpy>KHOCTH. Pannannas mepa
yria.

Imomane Kpyra v €ero 3J1€MEHTOB
(cexTopa u cermeHTa). Beruucienue
mwioniaaet ¢Gpuryp, BKITFOYAIONTAX
JIEMEHTHI KpyTa

PopMyIHPOBATH ONPEACIICHUE MPABUIILHBIX
MHOT'OYT'OJIBHUKOB, HAXOJAUTh HUX DJICMEHTHI.
IToab30BaThCH IIOHATHEM JUIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOIIBIO IPABUJIBHBIX
MHOTOYT'OJIbBHUKOB, OIIpeJeJIATh YUCIIO 7T, JJINHY
JyTd U paJUaHHyIO0 Mepy yriia.

IIpoBoauTh Mepexoa OT paJuaHHOU MEpHI yIja K
rpaagyCcHON U Ha0OOpOT.

OmnpenenasaTs IUIOMAAb KpyTa.

BeiBoauTth ¢gopmyJibl (B rpalyCHOM M paJuaHHOMN
Mepe) Ui AJIMH ayT, IJioliaaeil CEKTOpOB U
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CEeTMEHTOB.
BeruucasaTh mwiomaiu Guryp, BKIFOYAIOIAX
AJIEMEHTHI OKPYKHOCTH (Kpyra).

HaxoauTs 1uionaid B 3a/ja4yax peajlbHOW KU3HU

JABUXKeHUuA
IJIOCKOCTH (6 4)

IlonsiTHE O NBU)KEHUHU INIOCKOCTH.
ITapanienbHbIil IEPpEHOC, IIOBOPOT U
cummMeTpusi. OCH U LIEHTPbI
CUMMETPUH.

IIpocreiinine npuMeHEHUs B
peuleHnu 3aaa4

Pa36upaTh rnpuMepbl, WTFOCTPUPYIOITHE TOHSTHS
JIBUKEHUS, [ICHTPOB U OCEH CUMMETPHUH.
PopMy/IMpPOBATH ONPE/IEICHUS MapAIIIEIIBHOTO
IIEPEHOCA, IOBOPOTA U OCEBON CUMMETPHH.
BBIBOAUTH X CBOMCTBA, HAXOJAUTh
HETIO/IBUKHBIE TOYKH.

HaxoauTh LHEHTPHI U OCU CUMMETPHUI IIPOCTEUIIINX
uryp.

IIpMMeHATH napajuleJIbHbIN IEPEHOC U
CHUMMETPHUIO IPU PEIIEHUN F'€OMETPUUECKUX 3aJ1a4
(pa3bupaTtb IpUMEPHI).

HcnmoJib30BaTh /Il IOCTPOCHUS U UCCIICJOBAaHUMN
UG POBBIC PECYPCHI

IloBTOpEHUE,
006001IeHue,
cUCTeMaTU3aLus
3HaHui* (7 4)

IloBTOpEHNE OCHOBHBIX IOHSATUU U
METOJIOB KypCOB 7—9 KJ1accoB,
0000IIeHNEe U CUCTeMaTH3alIUs
3HaHui. [Ipocreimne
reoMeTpuyueckue GUrypsl U ux
csoiicTtBa. MI3mepenune
reOMETPUUYECKUX BEJIUYMH.
Tpeyroneuuku. IlapannenbHbie n
HEePIICHANKYJISIPHBIE HPSIMBIE.
OKpy>XHOCTb U KPYT.
I'eomeTpuyeckmne nocTpoeHUs.

OnepupoBaTb NOHATUAMMU: GUTYpa, TOUKA,
npsimMasi, yroJji, MHOTOYTOJBHUK, PABHOOEIPESHHBIN
U PAaBHOCTOPOHHUM TPEYTOJILHUKH,
NPsIMOYTOJIBHBIN TPEYTOJIBHUK, MEIHaHa,
OHCCeKTpHCca U BbICOTa TPEYyTrOJIbHUKA,
napauieJiorpaMmm, pomMO, TPSIMOYTOJIBHUK,
KBaJparT, Tpareus; OKPY>KHOCTh, KacaTeJIbHasI;
paBeHCTBO U moj100ue PUryp, TpeyroabHUKOB;
IIapajjIeJIbHOCTD U IIEPIEHAUKYIIIPHOCTD
IPSIMBIX, YTOJI MEXIY IIPAMBIMU, CUMMETPUA
OTHOCHUTEJILHO TOYKHW U OPSIMOM; JIJIMHA,

*3neck mpeAcTaBIICHBI 3JIEMEHTHI COJIEpKaHUsI Kypca, U3ydaBIinecs: B 5—8 kjtaccax U TpeOyrolne
NOBTOPEHMS, OOOOIIEHUSI U cucTeMaTu3annmu. OOpalarbcsi K3TOMY MaTepHally MOXXHO B BHUJIIE
aKIleHTa Ha 3aBEpLIAoIleM »JTalle H3y4YeHHUss Kypca 9 Kkiacca WIM paclupenensaTbh I10
COOTBETCTBYIOIIIUM TEMATHUUYECKUM pa3jesiaM, U3ydaeMbIM B T€YEHUE y4EOHOro rojaa.




YTl B OKpYy>KHOCTHU. BnincanHbie
U OIIMCAaHHBIE OKPY>KHOCTHU
MHOTOYT'OJIbHUKOB.

IIpsiMass n1 OKpY’>KHOCTB.
YeTbIpEXyTroJIbHUKU. BrincanHubie n
OIIMCAaHHBbIE YETHIPEXYTOJIbHUKH.
Teopema Ilugaropa u Hauana
TpUroHoMeTpuu. Penrenrne odmmx
TPEYrOJIbHHUKOB.

IIpaBHUiIbHBIE MHOTOYT'OJIBHUKU.
IIpeobGpa3zoBaHust MIIOCKOCTH.
JBuwxenusi. [Togodue. Cummerpusi.
IInomans. Beraucienue ruiomaneu.
ITnomanu mogo6HBIX GUTYP.
JlekapToBbI KOOPJAMHATHI HA

paccTosiHuEe, BEIMYUHA yTJia, IJIoniaib,
HepuMeTp.

Hcnosib30BaTh GpOPMYJIbL: IEpUMETPA U TJIOMIATN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>XHOCTH U
IUIONIA/IN KpyTa, 00bEMa NPSIMOYTOJIbHOI'O
rnapasuieJenuIena.

OnepupoBaTh NOHATHAMM: IIPSIMOYTOJIbHAS
cucTeMa KOOpAUHAT, BEKTOP; MCIOJIb30BaTh 3THU
MOHSITUS JIs1 IPEJCTABIICHUS] JAHHBIX U PELICHUS
3aJ1a4d, B TOM 4HCJIE€ U3 APYTUX yUEOHBIX
npeaMeToB. PemraTs 3aja4M Ha NOBTOPEHUE
OCHOBHBIX ITOHATHUM, UJUIFOCTPALIMIO CBSI3E€U MEXIY
pa3IMYHBIMHM YacTsIMU Kypca. BelIOMpaTh MeTO/,
JUISI peLIeHUs 3ala4u.

PelaThk 3aa4YM U3 NOBCEIHCBHOM KU3HHU

ITJTIOCKOCTH. BeKTOpI)I Ha INJIOCKOCTH

8 KJVIACC (ne menee 66 4)

TemaTtnueckoe ruianupoBanue B 10-M kiacce pa3pabaThIBaeTCsi HA OCHOBE IporpaMmbl Kypca «l'eomerpus» 9-ro kinacca
U, B II€JIOM, COOTBETCTBYET €My, C BBIJICJICHHEM W CUCTEMAaTHU3alMel CIOXKHBIX U 0CO00 3HAYMMBIX /ISl JalbHEHIIIETO
oOy4eHHMs TeM 32 BECh [1epuoJ1 00yUYEeHHs HA YPOBHE OCHOBHOTO 00111ero o0pa3zoBanus. Ocodoe BHuManue B 10—M kiacce
HEOOXO0UMO YAETUTh (OPMUPOBAHNIO (PYHKIIMOHAIBHON TPAMOTHOCTH U KU3HEHHBIM KOMITETEHIUSAM 00yUYaIOIuXCs C
PAC, pemienuto 3a1a4 U3 MOBCEAHEBHOM KU3HHU.

N3-3a ocobeHHOCTEW pa3BUTHS KPYNMHOW M MEIKOM  MOTOPUKH  («MOTOpHAasi HEJIOBKOCTb») W HEIOCTATOYHOU
COTJIACOBAHHOCTH Pa0OThI PYK MPHU MOJIb30BAHUM JTUHEUKON WK IUpKyJeM, oOyydatomuecss ¢ PAC MOryT UCHIBITHIBATD
CYIIECTBEHHbIC 3aTPYJHEHHUS TPU BBINOJHEHUU YepTexkel, u3o0pakeHUU ¢GUryp, 4YTO 3HAUYUTEIHHO OCJIOXKHSET
yCIIEIIHOE HW3Y4YEHHE Kypca reoMeTpuud. B CBs3u ¢ 3TUM B pasjeiie TeMaTU4YeCKOro IJIaHUpPOBaHUs padouei
MPOTrpaMMBbl JOJKHO OBITh MPETyCMOTPEHO UCTI0JIb30BAHUE AJIEKTPOHHBIX (IIM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB,
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3alJITaHMpOBaHa MaKCUMallbHas BU3yaju3alys MaTepualia, JOJDKHBI ObITh YUTEHbI BO3MOKHOCTH, MOJIb30BaHUS
y4e€0HO-METOJIMYECKUMHU MaTepuallaMi, pealu3yloluMu auaaktuyeckue Bo3MmoxkHoctn UKT, conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa3oBaHUM: BUAEOMATEpUANIbl, MyJIbTUMEIUNHBIE TPOrPAMMBI,
AJIEKTPOHHBIE YUYEOHUKHM W 3aJaYHUKH, BJIECKTPOHHBIE OHOIMOTEKH, BUPTYyaJibHbIE J1aOOpPaTOpPHUH, WIPOBBIE
MpOrpaMMbl, KOJUIEKIIUHU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB.

B nnanupoBanum kypca «['eomerpusi» HEOOXOAMMO MNPEAyCMOTPETh TaKXKE€ MPOBEJACHUE HUTOTOBBIX U
TPEHUPOBOYHBIX paboT B (popmare ['ocy1apcTBEHHON UTOrOBOM aTTeCTallMy 1O MPOrpaMMaM OCHOBHOT'O OOLIETO
oOpa3zoBaHus, B (popme, peKOMEHAOBaHHON B 3akitoueHuu TtepputopuanbHoil [IMIIK nns oOywaromuxcs c
paccTporicTBaMU ayTUCTUYECKOTO CIIEKTpA.
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