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AJJAIITUPOBAHHASA PABOYAS ITPOT'PAMMA

yuyeOHOro Kypca «MaremaTuka»

JUIS OBYHAIOIINXCA
CPAC

7-10 xiaccoB

10 MaTEMATHUKE

Kkiacchl: 7-10 6a30BBIA YPOBEHD

KOJI-BO YacoB 1o anreope: 102 4. Ha KakabIi
y4eOHBIN TO

KOJI-BO YaCOB IO T€OMETpHUH: 68 4U. Ha KaxKIbIi
y4eOHBIN TO

cpok aerctBus nporpammbl:2024-2029 r.
cocraButenb: Mumunxnna Haraness bopucosHa,
YUHUTENIb MAaTEMATUKHU

2024-2029r.r.



MNOSICHUTEJIbBHAS 3AIIMCKA
[Ipumepnas pabGouast mporpamMma pas3paboTaHa C IEIbI0 OKAa3aHUS METOIUYECKON MOMOIIH
YUUTEII0 MAaTeMAaTUKH B CO3JaHWH aJalTHPOBAaHHOW pabouell mporpamMmbl M0 y4eOHOMY
MpeIMeTy, OPUCHTHPOBAHHOW HAa COBPEMEHHBIC TCHJCHIMM B IIKOJILHOM OOpa3oBaHUU U
aKTHUBHBIE METOJUKU OOYyYEHHS, a TAaKKE C YUETOM KOPPEKIMOHHO-Pa3BHBAIOLIETO MOJIX0Aa B
00y4YeHHMH MIKOJIBHUKOB C pacCTPOMCTBAMHU ayTUCTHYecKoro criekrpa (ganee - PAC).

[TpumepHas pabovas mporpaMMa Mo3BOJIUT YUUTENIO0 PEaTn30BaTh B MpoIecce MPEenogaBaHus
MaTeMaTUKH COBPEMEHHBIE MOIXOABl K (DOPMUPOBAHHMIO JUYHOCTHBIX, METANpPEAMETHBIX H
MPEIMETHBIX Pe3yIbTaTOB 00ydeHus MKOIbHUKOB ¢ PAC, chopmymnupoBanubix B DenepanbHom
rOCYJJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApPTE€ OCHOBHOI'O OOILIEro 0Opa3oBaHMS; ONPEICITUTDH
o0s3aTeNbHYI0 (MHBapUAHTHYIO) 4YacTb COJEpXaHMA Yy4eOHOTO Kypca II0 MaTeMaTHKe;
OTIPEJICNIUTh U CTPYKTYPUPOBAThH IIAHUPYEMBIEC Pe3yJIbTaThl 00yUeHHs U COJIEpKaHUE Y4eOHOTrO
npeamera «MaTtemarukay 1o rogam odydenust B coorBerctBuu ¢ ®I'OC OOO (yTB. nmpukazom
MunucrepcerBa npocsenieHust Poccuiickoit @enepanuu ot 31.05.2021 Ne287 «O06 yTBepkIeHUH
(denepanbHOTO  TOCYAApCTBEHHOTO0  00pa30BaTENFHOTO  CTaHJApTa OCHOBHOTO  OOIIEro
oOpazoBanus»); [lpuMepHOIl OCHOBHOW 00pa30BaTeNbHON MPOTPAMMON OCHOBHOTO OOIIETro
obpazoBanus (ogoOpeHa pemieHueM dDenepallbHOTO y4eOHO-METOIUYECKOTO OOBEAMHEHUS TI0
obmmemMy oOpa3zoBaHMIO, TPOTOKOJ OT 18 mapra 2022r. Nel/22); IlpumepHoii aganTUpOBaHHOU
OCHOBHOU 00pa30BaTeNIbHON MPOrpaMMOl OCHOBHOTO 00Iero o0Opa3oBaHus 00ydYarOIIUXCS C
paccTpoiicTBaMH ayTUCTHYECKOTo crekTpa (ogobpena pemiennem @DenepanbHoro ydeOHO-
METOJIMYECKOT0 00bEeIUHEHHS 110 001IeMy 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 apmanTHpoBaHHasi pabodas NporpaMMa IO3BOJIUT YUHTENIO pa3padoTaTh
KaJIEHAApHO-TEMaTUYECKOE IIJJAHUPOBAHUE C YUYETOM OCOOEHHOCTEW KOHKPETHOIo KJjacca,
0c00BIX 00pa30BaTeNbHBIX MOTPEOHOCTEH OOYYAIOUIMXCS C PACCTPOHCTBAMHM ayTHUCTUYECKOTO
CIEKTpa; pacCHpelesiuTh O0f3aTeNIbHOE TMPEIMETHOE COJepXKaHWe M0 TrojaM oOydeHHs B
COOTBETCTBUH C PECYpCOM yueOHOTO BPEMEHH, BBIACISEMOr0 Ha 3yUYeHHUE pa3/IesioB/TeM Kypca,
MOCTIeIOBATEIbHOCTRIO MX M3y4YeHHs (B MpeaelaXx OJHOro Kiacca), OCOOCHHOCTEW MpeaMmera
«MaremaTuka» ¥ BO3pPACTHBIX 0cOOCHHOCTEH oOydaromuxcs ¢ PAC; pa3paborath OCHOBHBIC
BHUJbI Y4eOHOUW NEATEIHHOCTH MJII OCBOCHHS YYeOHOTO MaTepuana pasJesioB/TeM Kypca.
JIMYHOCTHBIE ¥ METANpeAMETHBIC PE3yJIbTaThl B IPUMEPHOM paboueii mporpaMme MpeacTaBIeHbI
¢ yuéTtoM 0coOEHHOCTEH IpernojaBaHust MATEMAaTUKU B OCHOBHOW 00111€00pa30BaTeIbHOMN IIKOJIE,
0co0bIX 00pa3oBaTeNbHBIX NOTpeOHOCTEH obOydatommxcs ¢ PAC; mianupyemble IpeaMeTHbIC
pe3yJIbTaThl paclpeesieHbl 10 rojaM 00y4eHHUs ¢ Y4ETOM METOAMYECKUX TPAIULMMI TOCTPOECHHUS
HIKOJIBHOTO Kypca MaTeMaTUKU U OCOOCHHOCTSIMU OpraHU3aluy y4eOHOro Mporecca o BapuaHTy
2 mpUMepHOW aJanTUPOBAHHONH OCHOBHOM 0Opa30BaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETo
obpa3zoBanus ooyuaronuxcs ¢ PAC.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «MATEMATHKA»
[TpumepHas pabouasi afanTUPOBaHHAS MporpamMma 1Mo MateMmartuke Juist odydaromuxcs ¢ PAC
5-10 xmaccoB paspaborana Ha ocHOoBe dDenepaabHOTO IOCYAAapPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOT'O O0IEro o0pa3oBaHMs C YYETOM U COBPEMEHHBIX MUPOBBIX TpEOOBaHMIA,
NPEIbSBIAEMBIX K MaTeMaTHYeCKOMYy O0Opa30BaHUIO, M TPAIUIMA POCCHUICKOTO 00pa3oBaHMUS,
KOTOPELIC 00€eCIIeYnBaIoT OBJIAJICHUC KIIFOYCBBIMU KOMIICTCHIHUAMU, COCTABJIAIOIUMU OCHOBY JJI1

3



HETNPEPHIBHOIO O00pa30BaHUSI M CaMOPa3BUTHS, a TaKXKe LEJIOCTHOCTh OOLIEKYJIbTYPHOTO,
JIMYHOCTHOI'O U MI03HABATEJIBLHOI0 pa3BUTUsA oOydaromuxcs. B padoueil mporpaMMe yuTeHbl UAEH
u nono>xenust KoHuenmmu pa3BuTus MareMaTiHueckoro oopasosanus B Poccuiickoit deaepanmu.

B snoxy mudpoBoii Tpanchopmanuu BcexX cep 4YeTOBEUECKOW JESITeIbHOCTH HEBO3MOMXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOI MaTEMATHYECKOM MOATOTOBKH. YKe
B IIIKOJIC MAaTEMAaTHKa CIIY>KUT OTIOPHBIM MPEAMETOM IS M3YUECHHUSI CMEKHBIX JUCLIUIUIMH, a IOCTe
IIKOJIBl PEANbHOM HEO0OXOAMMOCTBIO CTAaHOBUTCS HENpPEphIBHOE 0Opa3oBaHHe, 4TO Tpelyer
MIOJTHOLIEHHOHM 0a30Boi 0011e00pa30BaTeIbHON MOJTOTOBKH, B TOM YHCJIE M MaTEeMaTHYECKOM.
D10 O00YCIOBIEHO TEM, YTO B HallM JHA pacTéT 4YUCIO Npodeccuid, CBA3aHHBIX C
HETMOCPECTBEHHBIM MPUMEHEHHEM MaTeMaTHKH: M B cdepe SKOHOMHKH, U B OH3HEce, U B
TEXHOJIOTHYECKUX O0JIaCTSX, W Jake B TyMaHWUTapHbeIX c¢epax. Takum obOpazom, Kpyr
IIKOJIbHUKOB, JIJIs1 KOTOPBIX MaTEMAaTHKA MOXKET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSETCS.

[TpakTdeckas TMOJIE3HOCTb MaTEMAaTHKH OOYCIIOBIEHA TeM, YTO €€ MPEIMETOM SBISIOTCS
(dyHIaMEHTaIbHBIE CTPYKTYpPbI HAIIEr0 MHpA: MPOCTPAHCTBEHHBbIE ()OPMBI M KOJIMYECTBEHHBIC
OTHOIICHHUA OT MPOCTEHIINX, YCBAaMBAa€MbIX B HEMOCPEJACTBEHHOM OMBITE, 0 JOCTATOYHO
CJIO)KHBIX, HEOOXOAMMBIX JJIsi pPa3BUTHS HAyYHBIX M MNPUKIAAHBIX Haed. be3 KOHKpEeTHbhIX
MaTeMaTUYeCKUX 3HAHWH 3aTPyJHEHO MOHWMAaHHE NMPHUHIMIIOB YCTPOHCTBA M HMCIIOJIB30BAHHS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEPIpEeTalus pa3HOOOpa3HOW COLMAIBHOM,
HKOHOMHYECKOM, MOJUTHYECKOW MH(OpMAIK, Matod(pPEeKTHBHA TOBCEIHEBHAS MPAKTUYECKAs
NesITeNbHOCTh. KakoMy 4YelOBeKYy B CBOEH JKMU3HU MPHUXOIUTCS BBIMOJIHATH PacuéThl H
COCTABJIATH AITOPUTMBI, HAXOAUTH U MIPUMEHATH (POPMYJIBI, BIAJETh MPAKTHUECCKUMH TPUEMAMU
TE€OMETPUYECKUX HM3MEPEHHI W MOCTPOSHHM, YMTAaTh MHPOPMALUIO, NPEACTABICHHYIO B BUJC
TabnuI, JAuarpaMM W TpaduKOB, JKUTh B YCIOBHUAX HEONPENEIEHHOCTH M TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yailHbIX COOBITUH.

OnHOBpEMEHHO ¢ paciupeHrueM cep MpUMEHEHH MATEMaTUKH B COBPEMEHHOM 00111ecTBE BCE
Oomee BaXHBIM CTAaHOBUTCS MAaTEMATUYECKHH CTHUJIb MBILIUICHUS, NPOSBIAIONMICT B
OIpelIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce n3y4eHus MaTeMaTUKH B apCeHa)l IPUEMOB U
METOJIOB MBILIUIEHUSI YEJIOBEKAa €CTECTBEHHBIM OOpa30M BKIIIOYAIOTCS MHAYKLHUSA U JEAYKLMS,
0000IIeHne W KOHKpETH3alus, aHalu3 M CHHTE3, KIacCHpUKamusg M CHCTeMaTH3alus,
abctparupoBanne M aHajorus. OOBEKTHI MaTEMAaTUYECKHX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKHX MMOCTPOSHHH, CITOCOOCTBYIOT BBIpaOOTKE
yMeHusi (OpMyIHpPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CY)XKICHHS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOE MBIIUIeHHe. Benymas poib NPUHAAISKAT MaTeMaTHKe U B (opMHUpOBaHUH
AITOPUTMHUYECKOM KOMIIOHEHTBI MBIIUICHHUS] U BOCIIMTAHUM YMEHHN JE€HCTBOBATH I10 33JIaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATH M3BECTHBIC M KOHCTPYMPOBATh HOBBIE. B mpouecce penieHus
3alad — OCHOBOM Y4YEOHOH MIESATENbHOCTH HAa YpPOKaX MaTeMaTUKM — pa3BUBAIOTCS TaKKe
TBOPYECKAs U IIPUKJIAAHAS CTOPOHBI MBILIICHUS.

OO0yueHue MaTeMaTrKe a€T BO3SMOKHOCTD Pa3BUBATh y 00YYaIOLINXCS TOUHYIO, PALIMOHATIBHYIO
1 nH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HAUOOJIEee MOAXOISIINE A3bIKOBbIC, CHMBOJIHYECKHE,
rpaduUecKre CpeCcTBa IS BBIPAKCHUS CYXKACHUH U HATJISITHOTO UX MPEICTABICHHS.

Heo6xo1uMbIM KOMIIOHEHTOM 001IIEi KYJIBTYPbl B COBPEMEHHOM TOJIKOBAHMU SIBJISIETCS o0I1Iee
3HAKOMCTBO C METOJaMH IIO3HAHMS JIEUCTBUTEIBHOCTH, IIPEACTABICHUE O IIPEAMETE U METOAaX
MaTeMaTHK{, MX OTJIMYMN OT METOJOB JPYIMX ECTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTeMAaTUKHU JJIsl pEIICHUs] HAYYHBIX M MPHUKJIAAHBIX 3a7ad. Takum



o0pa3om, MaTemMaTuyeckoe 00pa3oBaHHe BHOCUT CBOW BKJIaJ B (hOpMUpPOBaHHE OOIIEH KyJIbTYPhI
4eJI0BeKa.

W3ydyenne MaTeMaTHKHd TaKXKe CIIOCOOCTBYET ACTETHUYECKOMY BOCIHMTAaHHUIO 4YeJIOBEKa,
IIOHUMAHUIO  KpacoTbl W  M3AMIECTBA MATEMaTUYECKUX  PACCYXKICHHUM, BOCIPUSITHIO
reOMEeTPUUECKUX (POPM, YCBOCHHUIO U/IeU CHMMETPHUH.

Jns obyuaromuxcsi ¢ PAC Matemarndeckoe 00pa3oBaHHE UMECT BBIPAKECHHYIO KOPPEKIIMOHHO-
Pa3sBUBAOUIYIO HAMIPABJICHHOCTDL, BJIUACT HA PA3BUTUC a6CTpaKTHOFO MBIIIJICHHUA, JIOTHYCCKOT'O 1
KPUTHYECKOTO MbIIUICHUS. Takke MareMaTHuecKkoe 00pa30oBaHHE HAMPABJICHO HA Pa3BUTHE UX
KNU3HCHHBIX KOMHGTCHHI/Iﬁ, TaK KaK 3HaHUA U YMCHMUS, IMOJTYYaCMBbIC MPU U3YUCHUH HPCIMETA
«MaTeMaTI/IKa», IIO3BOJJIAKOT HCIIOJIB30BaTh HUX B HOBCCHHGBHOﬁ KU3HU U TaKUM 06pa30M
pacMpsATh MHIUBUAYAIBHBIA ONBIT oOyuatomerocsi. Ha pa3Butue »XM3HEHHOW KOMIETEHIIMH Y
obyuaromuxcs ¢ PAC Takke HampaBiICHO UCIOJNBb30BAHUE B XOJAC HM3YYCHHUS MPEaMETa
«MaTemaTnkay MPAKTHYECKUX METOAO0B M pacueToB. Pemienue 3amau u3 paszgena «PeanbHas
MareMaTtuka» SABJIACTCA BaXHBIM 3JIEMCHTOM (l)OpMHpOBaHI/ISI KHU3HCHHBIX KOMHGTGHHHFI u
crocobcTByeT popmMupoBanuto y ooyuaroniuxcs ¢ PAC Heo0X0uMOro COIMabHOTO OIBITA.

HOEJHN X OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O IPEIMETA
«MATEMATHUKA» 5-10 KJTACCBbI
[IpuoputeTHbiMH LensIMU 00yueHus: MmaTemMaTtuke B 5—10 kinaccax siBISIOTCS:

- opmMupoBaHUE IEHTPATBHBIX MaTEMAaTUICCKUX MOHITHIA (YHCIIO, BETUYHHA, T€OMETPUYECKAs
¢durypa, mepeMeHHas, BEPOSTHOCTh, (QYHKIUS), OOECHEUYHUBAOIINX MPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHMs 00YUArOIINXCS;

- noaseaeHue odyvaromuxcsi ¢ PAC Ha 1ocTynmHOM Ul HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKUd M OKPYKAIOIIEr0 MHpa, MOHMMAaHHE MATEMaTHUKM KaK YacTH OOLIeH KyJIbTyphl
4eJI0BEYECTBA;

- pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEW oOyuatommxcs ¢ PAC,
MI03HABATEIBHOM aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHUH, KpUTHUYHOCTH MBIIIJICHUS, HHTEpeca
K U3Y4EHUIO MaTEMaTHKH;

- QopmupoBanue (QYHKIIMOHATHHOW MaTeMaTHYECKON rpamoTHOocTH oOydarommuxcsi ¢ PAC:
YMEHHsI paCIIO3HABATh MPOSIBICHUS MATEMATUICCKIX MOHITHI, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B
pEANBbHBIX JKU3HEHHBIX CUTYAlHMsIX U MPH U3YYCHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, ()OPMYJIUPOBATh UX HA SI3bIKE MATEMATHKH U CO3/1aBaTh
MaTEeMaTHYeCKHE MOJIENIH, MPUMEHSITh OCBOCHHBIM MaTeMAaTHUYECKUW ammapar Ijs pelieHus
MIPAKTUKO-OPHUEHTUPOBAHHBIX 33124, UHTEPIPETUPOBATH M OICHUBATH MOJTYYCHHBIC PEe3yIbTATHI.

OcCHOBHbIE JIMHUH COJEpKaHus Kypca MareMatuku B 5—10 kimaccax: «Hucna ¥ BBIUKUCICHUSY,
«Anrebpa» («AnreOpandeckue BBIPOKEHHS», «YPaBHEHHS M HEPABEHCTBA»), «DYHKLIUN,
«BeposarHocTs u cratuctukay, «l'eomerpus» («I'eomerpuyeckre (GUIyppl U HX CBOWCTBa,
«M3mepeHne reoMeTpUYECKUX BEIMYUH»). JlaHHbIe TMHUK Pa3BUBAIOTCS NApaJIIENIbHO, KaXK1as B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOHW, OJIHAKO HE HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM
KOHTAaKTe M B3auMojaeucTBUH. Kpome s3TOro, mx oObEOMHAET JOTMYecKas COCTaBIISIOLIAs,
TPaJIULIMOHHO TPUCYIAsl MAaTEMaTUKE M IIPOHU3bIBAIOLIAS BCE MAaTEMaTHUUYECKHE KypChl U
cogepxarenbHble  guHUU.  ChopmynupoBanHoe B DenepaabHOM — roCyAapCTBEHHOM
00pa3oBaTeILHOM CTaHAAPTE OCHOBHOTO 0011er0 00pa3oBaHus TpeOOBaHUE «YMETh OTIEPHPOBATH
MOHATHUSIMU: ONIPEZIeNIEHUE, aKCHOMa, TEOPEMA, 10Ka3aTeIbCTBO; YMEHHUE PAaClIO3HABATh UCTUHHbBIE
U JIO’)KHBIE BBICKA3bIBAHUS, IPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BbICKa3bIBaHUS U
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OTpPHIIAHUS BBICKa3bIBAHUID OTHOCUTCS KO BCEM KypcaMm, a (opMUpOBaHHE JTOTMYECKHX YMEHHUN
pacnpenensieTcs mo BceM rojiaM o0ydeHus: Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHusl.

Copnepxxanue 00pa3oBaHHs, COOTBETCTBYIOIEE IPEAMETHBIM pe3yJbTaTaM  OCBOCHHUS
[TpumepHoii pabodyeil mporpaMMmsbl, pacrpeneNéHHbIM M0 ToAaM O0O0yYeHUs, CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BonpocaM obOyuatomiuecs ¢ PAC
o0pamianiuch HEOJHOKPATHO, YTOOBI OBIAJICHHE MAaTEMAaTHUYECKHMMM MOHATHUSMH M HaBBIKAMU
OCYIIECTBIISIOCH TIOCJIEOBATENIBHO M IOCTYHAaTelbHO, C  COONIOACHHWEM  NPUHIHIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAINCH B OOIIYyI0 CHCTEMY MaTeMaTHYECKUX
MPEJCTAaBICHUN 00YyYarOMMXCs, PACHIMPsA U yrioyousis e€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O TIPEIMETA <MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBrM ¢ DenepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmiero oopazoBanus, [IpuMepHOI aanTUPOBAHHOW OCHOBHOW 00pa3oBaTENbHON MPOrpamMMoOn
OCHOBHOTO 001Iero obpa3oBanus odyuaronuxcs ¢ PAC, maremartuka siBIsSieTCS 00s3aTeIbHBIM
MpeIMETOM Ha JJAHHOM ypoBHE oOpa3oBanus. B 5—10 kiaccax y4eOHbIN peameT « MaTemMaTikay
M3y4YaeTcs B paMKax CIeAyIOIINX yUeOHbIX KypcoB: B 5—6 Klaccax — Kypca «MaremaTuka», B 7—10
KJlaccaX — KypcoB «AnreOpa» (BKJIIOYasi 3JIEMEHTBHI CTATUCTUKH W TEOPUU BEPOSITHOCTEH) U
«I"eomeTpus».

Hacrosimeli mporpaMMoif, B COOTBETCTBHE C y4eOHBIM IIaHOM BapuaHta 2 [IpumepHOit
allaliTUPOBAHHONW OCHOBHON 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHUS
obyuaromuxcs ¢ PAC, mnpemycmarpuBaercsi BbIZCICHHE B y4eOHOM IIaHE HA H3y4YCHHE
MaTeMaTuku B 5—10 kiaccax 5 yuyeOHBIX 4aCOB B HEJIGIIO B TEUEHHE Ka)XKI0T0 T0/1a 00YUEeHHUS, BCETO
1015 y4eGHBIX YacoB.

TemaTndeckoe MJIaHUPOBAHUE YUEOHBIX KypCOB M PEKOMEHIyEMOE paclpelielieHHe yueOHOro
BpEMCHHU [JIAd HU3YUYCHHUA OTHACJIBbHBIX TCM, IMPCAJIOKCHHLIC B HaCTOSIH_[eﬁ nmporpamMme, Haao
paccMarpuBaTh Kak IPUMEPHBIC OPHEHTHPHI B TIOMOIIb COCTaBUTEIIO aBTOPCKOH padouei
IpOrpaMMbl M TPEXJE BCEr0 YUHMTEN0. ABTOp paboyeil mporpamMmbl BIIPaBe YBEIUYHUTH WIIH
YMEHBIINTh TPEAIOKEHHOE YUCIO Y4eOHBIX YacOB Ha TEMY, YTOOBI YIiyOUThCS B TEMAaTHKY,
Oosiee 3aMHTEPECOBABINYIO YUYEHUKOB, WJIM HANPABUTh YCWIIMS HAa MPEOJOJICHHE 3aTPyAHEHUI.
JlomycTUMO TakXke JIOKaJbHOE IMepepaclpeeiiCHue U NEepPeCTaHOBKA JJIEMEHTOB COJICPKAHUS
BHYTPH JIaHHOTO KJ1acca. KoamuecTBo MpoBepovHbIX padoT (TeMaTHYECKUN U HTOTOBBII KOHTPOJIb
KayecTBa yCBOCHHsI y4eOHOTr0 MaTrepHasa) U UX THII (CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE PadoThI,
TECThI) OCTAOTCSI HA YCMOTpEHUE yuuTens. Takxke yuynuTenb BIIpaBe YBEIMUUTh UM YMEHBIINUTH
YHCI0 y4eOHbIX YacoB, OTBeACHHBIX B Ilpumepnoil paboueii mporpamme Ha o0oOIIeHUE,
MOBTOPCHHUEC, CHUCTCMATHU3ALIUIO 3HAHUH 06yqa101111/1xc;1. EI[I/IHCTBGHHBIM, HO MNPUHOUIIHUAIIBHO
BAYKHBIM KPUTEPHUEM, SIBIISETCS NOCTUKEHHUE PE3YJbTAaTOB OOyUEHHS, YKa3aHHbBIX B HACTOSILEH
nporpamme.

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

VY obyuatonmxcs ¢ PAC Hanbombiue 3aTpyAHEHUS BOZHUKAIOT IIPU PEIIEHUH TEKCTOBBIX 33]1a4
13-32 HEJOCTATKOB JIEKCUKO-TPAMMAaTHYECKOTO CTPOS PeUH, HAPYLICHUS TOHUMAaHUS TPUIHHHO-
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CIIEZICTBEHHBIX CBsi3ell M jaeduuurTapHOCTH BoOOpakeHHs. OHHU 3aTpPyAHSAIOTCS BBIICIHUTH
3HAYMMYIO JUI peieHus 3anaun nHdopmaruio. C Tpy10M OCYIIECTBISIOT IEPEHOC NPU PEIICHUH
OJHOTHUIHBIX 33/1a4 B CIly4yae HE3HAUYMUTEIHLHOTO M3MEHEHHs (OPMYJIHMPOBKH, €IIe TPyAHEE UM
JAeTCs IPUMEHEHUE IIOJIyYEHHBIX aKaJIeMUYECKUX HAaBBIKOB B pealbHOM KuU3HU. I3-3a
«OyKBaJIbHOTO» TIOHUMAHHUS IPOYUTAHHOTO OHU MOTYT HE 3aMe4aTh KOCBEHHBIX (hOPMYITHUPOBOK.
YacTo pemaroT 3aJ1auu, MPOCTO MAHUITYJIUPYS YACIaMHU 0€3 MOHUMAaHUSI JIOTHKH PEIICHUS.

Jaxe Te u3 o0yyaromuxcs, KOTOpble B COCTOSIHUM NMPAaBUJIBHO pPEIIaTh 33/1a4H, CYIIECTBEHHO
3aTPYAHAIOTCS B CXEMATHU3ALMU PELICHMS, COCTABICHWM BEPHOH M MH(POPMATUBHOW KpPaTKOU
3allMCH, COCTABJICHMWHU IUIaHA PELICHUs 3aJaud M ueprexa. VM TpynHO MOHSATH, a TeM Oojee
OOBSICHUTB, MOCJEIOBATEIBHOCTD 3TANOB PELICHHUS M CYTh TOTO WJIM MHOTO MaTeMaTUYeCKOro
nencteud. Ele TpynHee MHTEPIPETUPOBATh PE3YJbTATHL B 33a4€ U UCCIEAO0BATh IIOJy4EHHOE
pelIeHue.

[Ipy BBINOJHEHMM 3aJlaHUl HA PACNO3HABAHUE JIOTMYECKH HEKOPPEKTHBIX BBICKA3bIBAHUH,
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 TMOIYYEHHBIX 3HAHUW W3 OJHOW 00JacTH B JPYTYIO, IPOTHO3HPOBATH
NpeaBapuTeNIbHbIE pe3ynbTaThl. Hampumep, OHH XyXe, YeM HMX HEHPOTHIIMYHBIE CBEPCTHHUKH
CTPABIISIIOTCA C IPUKUAKON pe3yJIbTaTOB, T.K. UM JIeTYe MIPOCTO BBICYUTATH STOT PE3yJIbTaT.

Oo6yuarommmmcst ¢ PAC 10cTaTOYHO CIIOKHO JaeTcsl MOJ0Op BAapUAHTOB PELICHUS, BHIOOD
JIrOpUTMA U3 HabOpa y’Ke OCBOCHHBIX.

Hexotopeie oOyuaromuecst ¢ PAC cxiionHbl kK Makporpadguu. B Takom ciydae UM TpyIaHO
MIOMECTHUTb PPy B KIETKY, CIOKHO COOIOATh aKKypaTHOCTh MPH MUCbMEHHBIX BBIYUCIICHHUSX,
HampuMmep, B CTOJIOMK, NMPH 3alucu JApoOei, cTemeHedl uucia ¥ mpeoOpa3oBaHUM JUIMHHBIX
BbIpakeHui. U 3T0 Hen30eXHO MPUBOAMT K OLIMOKAaM B BBIYMCICHHSX.

W3-3a miioxo pa3BUTOM MOTOPHKHM M HEJIOCTAaTOYHOW COTJIACOBAHHOCTH pabOTBl pPyK NpHU
MOJIb30BAHUM JIMHEMKOW WM IUPKYJIeM, OOydaroulfecs HCIBbITHIBAIOT 3aTPYAHEHUS IIPH
BBIMIOJIHEHUHN 4YEPTEXeH, H300pakeHnu (Uryp, 4YTO CYIIECTBEHHO OCIIOKHSET YCIEIIHOE
IIPOXO0XKICHUE KypCa FEOMETPUHU.

Hapymienust npocTpaHCTBEHHBIX [TPEICTABICHHM, BCTPEUAIOLUECS Y HEKOTOPBIX 00y4aroINXCs
¢ PAC, moryT HeraTuBHO CKa3bIBaThCSl Ha PEIIEHUH T'€OMETPUUYECKUX 3a/1a4 M Ha PELLIEHUH 3a1a4
13 LIMKJIAa TEOPUU MHOXKECTB.

Jns mpeonosieHus BO3HUKAIOIIUX 3aTPYJHEHUN W JOCTHKEHHUS TUIAHUPYEMBIX pe3yJIbTaTOB
HEe00X0aUMO:

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

- COKpamath 00beM NUCHbMEHHBIX 3a/IaHUH MTPU COXPAHEHUH YPOBHS CII0)KHOCTH;

- B TOM ciyyae, ecnu obydatomuiics ¢ PAC ucnbITBIBaeT CTOWKHE TPYIHOCTH B TOM, YTOOBI
CXEMaTHU3UpOBaTh pELIEHWE, cJelaTb IMPAaBUIbHBIA  UYEpPTEXK, COCTaBUTh BEPHYK U
MHPOPMATUBHYIO KpaTKyl0 3aliCh, COCTaBUTh IUIAaH pEUICHUS 3a/Jadyd, OOBSCHUTH
IIOCJIEZI0BATEIBHOCTh ATANOB PELIEHUS M CyTh TOIO WJIM MHOTO JEHCTBUS, UHTEPIPETUPOBATH
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pe3yJIbTaThl B 3a/1a4€ UM UCCIIE0BATh NOJYyUYEHHOE PELICHUE, PEKOMEHIYETCSl HE IPEIbSIBIST
BeCh 00BbeM TpeOOBaHMII Ha MEpPBOHAYAIBHOM OJTalle, HalpUMep, OrPAaHUYUTHCS MPOCTHIM
pelIeHreM 3ajaud, Npojaokas paboTy MO MO3TAIHOMY IPEOAOJICHUIO ITHX TPYIHOCTEH H
BbIPA0OTKE arOpUTMa PEILIEHUS 3a]a4 ITOrO TUIIA;

- TpU HEJIOCTATOYHO PAa3BUTOH MOTOPUKE WM CKIOHHOCTH K Makporpaduu, paspeumrb
o0yyaromemMycs MoJb30BaThCsl TETPAIBIO B KPYITHYIO KIIETKY;

- TpU HEOOXOJUMOCTH HCIOJIb30BaTh pa3iuyHble TecThl, |T-TeXHONOTMHM AJsi BBINOJHEHUS
O0JbIINX TI0 00bEMY 3aJIaHHi, 3aMEHY YCTHBIX 33aJJaHHi Ha MMCbMEHHBIC;

- IpU CTOMKUX 3aTPyAHEHUSAX IIPU IOCTPOCHUU YEPTEKEH B Kypce I'€OMETPUU BO3MOXKHO
JIOTIOJTHUTEIBHOE HCIIONB30BaHUE IU(PPOBBIX 00pa30BATENBHBIX PECYPCOB, BU3YaTH3UPYIOIINX
T€OMETPUUYECKUE MPEICTABIICHNUS,

- IpU HEMOCPEACTBEHHOM o0meHun ¢ obyuatomumess ¢ PAC menmarory HeoO0X0JuMO
MUHUMHU3HUPOBATh B CBOEH peUM M3JIMIIHIOI 3MOIMOHAIBHOCTh, UPOHUIO U CapKa3M, CIOXHbIE
IrpaMMaTH4EeCKUE KOHCTPYKIIUH.

Tak e, KaK 1 B JPyTrUX NPEAMETHBIX 00IAaCTIX ISl IEPEHOCa MOyYEeHHBIX 3HAHUN B PEaTbHYIO
JKU3Hb PCKOMCHAYCTCA CO34aBaTh YCJIOBUA AJIA OTpa6OTKI/I MOJIYUYCHHBIX HABBIKOB BO BHCypO‘-IHOI\/'I
U BHEUIIKOJBLHOU ACATCIIBHOCTH U HOBCCHHGBHOI\/JI JKU3HHU C Yy4aCTHUCM W MOMOIIBIO pO[[I/ITeHGI\/’I
obyuatomrerocs ¢ PAC.

VYuurbiBass HepaBHOMEPHOCTHb OcBoeHHMs oOydaromuMmcs ¢ PAC pa3nuuHbIX TeMaTHYECKHX
o0acTeil Mo JaHHOMY NpEAMETY, IPUHUMAasi BO BHUMaHHE €ro CHIIbHBIE U CJIa0ble CTOPOHBI B
OBJIQ/ICHUM TPEIMETHBIM COJIEp)KaHHEeM Kypca «MaremaTtuka», HEe0O0XOJUMO CTPEMHUTHCS B
coznannu Uit obyuaromierocs ¢ PAC curyanuum ycnexa Kak B YPOYHOH, Tak M BHEYpPOUHOU
JEATEIbHOCTH 110 JAHHOMY IIPEAMETY.

B mporpammy 5-10 knaccoB ¢akynbTaTHUBHO BXOIUT pasflell, CBSI3aHHBIA C HMCTOpUEH
MaTeMaTuku. MokHO mopydarh oOyyaromumcsi ¢ PAC BbIoTHEHHE MPOEKTOB, MPE3CHTAIHH,
JIOKJIa/I0B HAa TEMBI U3 3TOT0 Pa3zelia Ui MOBBIIIECHNUS MOTUBALMY K U3YYEHUIO IIPEAMETA.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA
OcBoeHue yueOHOro mnpeamera «MaTemMaTHKa» JODKHO 00eCIeYrBaTh JOCTHKCHUE HAa YPOBHE
OCHOBHOI'O 06H_IeI‘O 06pa30BaHI/I5I CJICAYIOIUX JIMYHOCTHBIX, METAIPCIMCTHBIX U NPCAMCTHBIX

00pa3oBaTeNbHBIX PE3YyIbTATOB!

JInuyHOCTHBIE pe3yJbTaThl
[Ipu oueHUBaHMM JUYHOCTHBIX PE3YJIBTATOB HEOOXOAMMO OOECHEeYUTh WHAMBUIYATH3ALNIO
ATAlIHOCTU OCBOCHMSA O0Opa30BaTENbHBIX pE3YJbTaTOB B CBA3M C HEPAaBHOMEPHOCTBHIO H
ocobenHocTsIMH pa3BuTHs oOyuatomierocs ¢ PAC. B cunmy ocobeHHOCTEl TMUHOCTHOTO Pa3BUTHUS
JOCTIDKEHHE JTaHHBIX PE3yJbTaTOB B MOJHOM 00OBEME Ha dTare OCHOBHOTO OOyYEHHs B IIKOJE
obOyyaromumucsi ¢ PAC He Bcergja BO3MOXHO, IO3TOMY PEKOMEHAYETCS OLEHHMBAThH
WH/IMBUIYaIbHYIO THHAMHKY Tpo/BIkeHus oOyuatomerocsi ¢ PAC B qanHoi obnactu.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS NpOrpaMMbl y4yeOHOro mpenmera «MaTeMaTHKa
XapaKTEePU3yOTC:

HanI/IOTI/I‘leCKOC BOCIIMTaAaHHE:



MIPOSIBJICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCUHCKOM MAaTEMAaTHKH, LEHHOCTHBIM
OTHOILIEHUEM K JIOCTUKEHUSAM POCCUMCKUX MaTEMATUKOB U POCCUNCKON MAaTEMAaTUYECKOH IIKOJIBI,
K MCIIOJIb30BAHUIO ATUX JTIOCTH)KEHUH B IPYTUX HAyKaX M MPUKIATHBIX chepax.

Fpamancxoe U JYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OO0S3aHHOCTEW TpaKAaHWHA W pealu3ald ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHMX OCHOBaX ()YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBIICHHUM, TPOLEAYp TpPaXXJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTBIO K
OOCYX/IEHUIO ITUYECKHX NpOOJeM, CBA3aHHBIX C TMPAKTHUYECKUM NPUMEHEHUEM JOCTHKCHHUN
HAayKH, 0OCO3HAHUEM Ba)KHOCTU MOPAJIBHO-ITUYECKUX IIPUHIIMIIOB B IESITEIIBHOCTU YYEHOT 0.

Tpynosoe BociuTanue:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCIICHUM IPAKTUYECKMX 3a4ad MaTeMaTHUYECKOU
HaIIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHUs Ha MPOTSKEHUU BCEl
KHU3HH JJIs1 YCHIEITHON MPpo(hecCHOHAIBHOM AEATENIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYaJbHOH TPAeKTOPUM OOpa30BaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEM.

IcTeTHYECKOE BOCIIUTAHHE:

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

HeHHOCTI/I HAYYHOI'0 MO3HAHUSA:

OpHeHTaI_[I/Ieﬁ B JCATCIIBHOCTU Ha COBPCMCHHYIO CUCTCMY HAYYHBIX HpCI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCIIOBCKA, NPUPOALI U OGH.IGCTBEI, IMOHMMaHHEM MaTeMaTHYSCKOM
HAYKH KaK C(i)epbl YeJI0OBEUECKOM JACATCIIBHOCTH, 3TAIIOB eépa?;BI/ITI/ISI 1 3HAYUMOCTH IJId PA3BUTHUA
OUBUWIN3allUHU,; OBJIaACHHUCM A3bIKOM MAaTCEMATHUKU U MaTeMaTH4YECKOI Ky.HBTypOﬁ KaK CpCACTBOM
IO3HaHHWA MHpa; OBJIAICHUCM HpOCTCﬁIHHMPI HaBBIKaMU I/ICCJICZ[OBaTeHBCKOfI JACATCIIBHOCTH.

Pusnyeckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOIO
Os1aronmosy4usi:

TOTOBHOCTBIO TNPHUMEHATh MAaTeMaTHYECKHWE 3HAHHUS B MHTEPECAaX CBOETO 3/10pOBBS, BEICHHS
3JI0pPOBOTO 00pa3a JKM3HU (310pOBOE MHUTAHHUE, COANAHCHPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynsipHasi puznyeckasi akTHBHOCTD); C()OPMHUPOBAHHOCTBIO HaBbIKa pe(IeKCHU, PU3HAHUEM
CBOETO IIPpaBa Ha OMIMOKY M TAKOTO K€ IIPaBa JAPYroro uyesioBeKa.

IKoJ10rnYecKoe BOCIUTAHHE:

OpUEHTallMe Ha NPHUMEHEHUE MaTEeMaTHMYECKUX 3HAHMHM JUIs pelleHus 3ajad B obnactu
COXPAaHHOCTH OKPY’KAaIOIIEW Cpelbl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCTICICTBUM JUISl OKPY’KAaIOLIEH Cpesibl; OCO3HAHMEM IIO0ATBHOTO XapakTepa HKOJOTHUYECKUX
pobeM U MyTei UX perIeHusl.

JIMYHOCTHBIE pPE3yNbTaThl, OOECIEUUBAIOIINE AMANTAIMIO OOYYArOIIEerocss K HM3MEHSIOIUMCS
YCJIOBHSIM COLIMAJIBHON U IPUPOIAHOU CPEBL:

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



HE00X0IUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HaHUH, B TOM YHCie (OPMYIUPOBATH UAEH, TOHSATHS,
THIIOTE3bl 00 00BEKTaxX U SIBICHUSX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATH JIC(HHUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAllUIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAILUIO KAaK
BBI30B, TpEOYIOMMN KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMble pEUICHUS W JCHCTBUS,
(bopMyIHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

MeTanpeaMeTHbIe Pe3yJIbTaThl

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IMPOrpaMMbl yueOHOro mpeamera «MaTeMaThKa
XapaKTePU3YIOTCS ~ OBJAJICHUCM  VHUBEPCANbHBIMU — NO3HABAMENbHLIMU  OClUCMBEUsMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U VHUBEPCATIbHLIMU  PeZYIAMUGCHbIMU
oeticmeusimu.

1) VnusepcanvHvle no3nasamenvHvle Oelicmaus obecneduusaom @opmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npuUMeHeHue 102ULeCcKUX, UCC1e008amenbCKuxX onepayull, yMeHut pabomams ¢ uHgopmayuetr).

ba3oBrle jornueckue nelcTBUA:

— BBIABIIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC IPU3HAKK MAaTEMaTUYECKUX
00BEKTOB, MOHATUH, OTHOUICHUH MEXIy HMOHATHAMH; (GOPMYIHPOBATH ONPEACICHUS TMOHATHIA;
yCTAQHABJIMBATh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PHUKAIMM, OCHOBAaHHMSA JUII OOOOIIEHHS W
CPaBHEHUs1, KPUTEPUU IIPOBOJUMOTIO aHAJIU3A;

— BOCIIPUHUMATB, ¢dbopmynrpoBath 51 npeoOpa3oBHIBATH CY)KJICHHUS:
YTBEPAUTEIIbHBIC U OTPULIATEIIbHBIC, €AMHUYHbIC, YACTHBIC M OOLINE; YCIOBHEIC;

— BBISIBJIITH MAaTEMaTUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NPOTUBOPEUUS B
(dakTax, MaHHBIX, HAONIOJCHMUAX M YTBEPXKACHUSAX; Mpe/iaraTb KPUTCPUH JUISL BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

— JlefaTb  BBIBOABI C MCIIOJNB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
VMHyKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIOUCHHUH 110 aHAJIOTUU;

— pa30uparh J/10Ka3aTeabCTBA MATEMAaTHYECKUX YTBEPXKACHUN (NpsIMBIE U OT
IIPOTUBHOI'0), MPOBOJUTH CAMOCTOSTENbHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTEMaTHYECKHX
(akTOB, BBHICTpANBATh APTYMEHTAIMIO, TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKIACHUS;

— BBIOMpATh crioco0 pemieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOAAIMN € YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPUEB).

bazoBrie nccieqoBaTenbCKUe JSHCTBUS:

— UCITIOJIb30BaTh BONPOCHI KaK HCCIICAOBATCILCKANA HHCTPYMEHT IO3HAHUS,
dbopMynHupoBaTh BOMPOCH, (QUKCHPYIONIME MPOTHBOPEYHE, MPOOIEMY, CaMOCTOSTEIHHO
yCTaHABIIMBATh KCKOMOE U JaHHOE, (DOPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MMO3HIIUIO,
MHCHHE;

— MPOBOJIUTH 10 CAMOCTOSTEILHO COCTABICHHOMY TIJIAaHY HECJIOKHBIN SKCIICPUMEHT,
HEOOJBIIIOE HWCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCHMOCTEN 00BEKTOB MEX Iy COOOI;

— CaMOCTOSATENILHO (OPMYJIMPOBATh OOOOIICHHSI W BBIBOJABI 0 pe3yJibTaTaM
NPOBEACHHOTO  HAOJIOJCHUS, HCCIICJAOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH  IOJIyUCHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IIECHHMIA;

— MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TakKkKe BBIJIIBUTaTh
MPE/IOI0KEHHUS O €r0 PA3BUTHH B HOBBIX  YCJIOBHUSX.

10



PaGora ¢ uadpopmarnmeii:

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

- BHIOMpPATh,  aHAIM3UPOBATh, CHUCTEMATU3UPOBAaTh W  HHTEPIPETHPOBATH
MHPOPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHHUS;

— BbIOMpaTh (hopMy mpeacTaBiIeHUs HHPOPMAITMK U WILTIOCTPUPOBATh  pelIaeMble
3aaun  CXeMaMU, JuarpaMMaMu, HHOU TpaguKoi M UX KOMOMHAIUSIMH,

- OLIEHUBATh HAIEKHOCTh MHPOPMALIUH 110 KPUTEPHSIM, NPEIOKEHHBIM YUUTEIEM
Wi chopMyITUPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuugepcanvhvie KOMMYHUKAMUBHbIE OeliCaus 00ecneuusarom cqhopmuposanHoCcms
COYUATILHBIX HABLIKOB 0OVUAIOWUXCA.

Hapymenne oOmieHust siBIsieTcss 0a30BBIM HAPYIICHHEM TPU PACCTPONCTBAX ayTHUCTHUYECKOTO
CIEKTpa, TOATOMY JOCTIDKEHUE JaHHBIX pPE3yJbTaTOB MOXKET OBITh 3aTpyJHEHO s
obyuatomuxcst ¢ PAC. Ilpu ouenuBanuu oBnaaecaus YYJ[ B obmactu «OOmieHue» ciemayer
OIICHUBATh WHJMBUIYyalbHBIC pE3YyJNbTaThl M JAWHAMHUKY (QOpMHUpOBaHUS HaHHBIX YVY/[ y
00yJaromuxcs.

OOmenue:

- BOCIIPUHUMATh U (HOPMYyIMpPOBATH CYXJICHHS B COOTBETCTBHHM C YCJIOBHUSMHU U
neiaaMu 06H_[eHI/I$I; SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U
INMUCBbMCHHBIX TCKCTAX, HOaBaTb IMOACHCHHA 110 XO4Yy PCHICHUA 3aJadv, KOMMCHTHUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;

- B Xozie OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
HpO6HCMBI, pe].HaeMOﬁ 3aaa4u, BbICKAa3blBaTbL HWJACH, HANCJICHHBIC Ha IOUCK PCIICHUA,
COIOCTABJISATh CBOU CYXKIEHHS C CYXKICHHMSMHU JIPYTMX YYaCTHHKOB JMAJIOra, OOHapyKHBaTh
pa3iiMuue U CXOJCTBO IO3MIMI; B KOPPEKTHOM (opMme (GopMyaupoBaTh pasHOINIACHS, CBOU
BO3paKCHMUSI,

- NPpCACTAaBJIATL PE3YJIbTAThl PCIICHHUA 3ada4d, ISKCICPUMCHTA, HCCICAOBAHUA,
MIPOEKTA; CAMOCTOSITENIbHO BBIOMpaTh (POPMAT BHICTYIUICHHUS C Y4YETOM 3ajad MPE3CHTAlMH H
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

- NOHUMAaTh M WCIOJb30BATh IPEHMYINECTBA KOMAHIHOW M HHIUBUAYAIbHOU
paboThl TpU pelmeHUH Y4YeOHbIX MaTeMaTHYEeCKUX 33a7ad; NPUHUMATh LEelb COBMECTHOM
JesITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacmlpeneisiTb BHIBI padoT,
JIOTOBapHUBATHCS, 00CYXKAAaTh MPOLECC U Pe3ysbTaT padoThl; 0000IIAaTh MHEHHS HECKOJIbKUX
IO,

— y4acTBOBaTh B TPYIMOBBIX (Gopmax paboTbl (00CYXIeHHsS, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI U JIp.); BHIIOJIHITH CBOIO YaCTh Pa0OTHI U KOOPAWHUPOBATH CBOM JICHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbl, OIICHWBAaTh KAauyeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO
KpUTEPHIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecynamuensle oeiicmeus obecnequsaiom hopmuposanue cMulCl06bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCIIU.

VY obyuaronuxcs ¢ PAC 3auactyto 3aaepkuBaeTcs (pakTH4ecKoe BCTYIUICHHE B MOJPOCTKOBBIH
BO3PACT, 4YTO NPEXKJAE BCEro BBIPAXKACTCS B TPYAHOCTAX (OPMHUPOBaHUS pedIIEKCUBHOM
JESATEIbHOCTH U B 33JIEP’KKE OBJIAZICHUS] yU€OHBIMU JIEHCTBUSMHU CAMOCTOSITEIbHOM IIOCTAaHOBKU
yUeOHBIX IIeJIei, JACHCTBUI KOHTPOJS M OLEHUBAHMUA COOCTBEHHOW AEATENbHOCTH, Pa3BUTHH
WHUIIMATUBBI B OPTaHU3AIMH yUeOHOTO COTPYTHUYECTBA.
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Camoopranuzanus:

— CaMOCTOSITEJIBHO COCTABJISITH IUJIaH, aITOPUTM pEUIEHMs 3a/1a4M (WM €ro 4acTh),
BBIOMPATH CIIOCOO PEHICHUs ¢ YYETOM MMEIOIIUXCS PEeCypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C y4€TOM HOBOM MH(OpMAIIHH.
CaMOKOHTpOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTpOJIS IIpoliecca U pe3yibTara
peuIeHus MaTeMaTU4eCKON 3aJady;

— IPEABUACTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTH IIpU PEIUICHUU 3aJa4H,
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAIGHHBIX OMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

— OLICHUBATh COOTBETCTBHUE pe3yjbTaTa ACATEIBHOCTH IIOCTABICHHON LEIU U
YCIOBUAM, OOBSACHATH MPUYUHBI JTOCTHM)KCHUS WM HEAOCTIDKEHHS IEJIM, HAaXOAWTh OHIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl

JlocTrxeHne mpeIMETHBIX pe3yabTaToB oOy4atonumucs ¢ PAC Ha aTarne o0y4ueHusl B OCHOBHOU
IIKOJIC OTPECNIICTCS WHANBUAYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK ¢ OCOOCHHOCTSMU
MMO3HABATEIFHON JIEATEIFHOCTH M HEPABHOMEPHOCTBIO PA3BUTHS MCUXUYECKUX (YHKIUH, TaK U
COLMAJIbHBIM OIBITOM ayTUYHBIX IIKOJIBHUKOB. [103TOMY NOCTHKEHUE MTPEAMETHBIX PE3YIBTATOB
KOHKPETHBIM yYalIMMCsI MOXKET HE BCErJia COBMAJIaTh C BPEMEHHBIMH I'PAHUIIAMU OOyUYEHUS TI0
rojgam o0y4yeHwusl.

[IpenmetrHble pe3ynbTaThl ocBOoeHMs IIpuMepHON amanTupoBaHHOM pabodeil mporpaMmsel IO
MaTeMaTHKe MPEJICTaBIICHBI 110 rojjaM o0yUYeHHs B CIEIYIOIIUX pa3Jiesiax IporpaMMbl B paMKax
OTJIENbHBIX KypcOB: B 5—6 Kkiaccax — Kypca «MaTtemaruka», B 7—10 kiaccax — KypcoB «Auredpa
(c s1eMeHTaMM TEOpUM BEPOSTHOCTU M CTATUCTUKHN)», «I'eomerpusi». Pa3Burue normueckux
IIPE/ICTABICHUIM U HAaBBIKOB JIOTHYECKOT0 MBIIUIEHHUS OCYLIECTBIIAETCS HA IPOTSKEHUH BCEX JIET
00y4YeHHs B OCHOBHOM IIIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypcoB. [IpennonaraeTcs, 4To BEITYCKHUK
OCHOBHO LIIKOJIBI CMOXKET CTPOUTH BBICKA3bIBaHUsI U OTPULIAHUS BbICKa3bIBaHWM, pacrio3HaBaTh
UCTUHHBIE M JIO)KHBIE BBICKA3bIBAHUSA, NPHUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, OBJIAACET
MOHATHUSIMU: OIpPEAEIIEHUE, aKCMOMa, TEOPEMA, OKA3aTEeIbCTBO — U HAYUYUTCS UCIIOJIb30BATh UX
MIPY BBITIOJTHEHUH YYeOHBIX M BHEYUEOHBIX 3a/1a4.
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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 00ECIIEUMBACT U3yUCHHE
JAPYTUX AMCLUMILIINH, KaK €CTECTBEHHOHAyYHOI'O, TaK M T'YMaHUTApHOI'O IUKJIOB, €€ OCBOEHHE
HEOOXOAMMO Uil TPOJOJDKEHUST OOpa3oBaHMsI W B IIOBCEJHEBHOW JKM3HMU. Pa3Buthe Yy
00yYaromuxcs HAy4HBIX MPEICTABICHHH O NMPOUCXOXKICHUM U CYIIHOCTH anreOpamyecKux
abcTpakuuii, cnoco0e OTpakeHUsI MaTeMAaTUYECKON HAYKOM SBICHUN W MPOILIECCOB B MPHUPOJIE U
o0IIecTBe, pPOJM MAaTEMaTHYECKOrO0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHMU M B TPAKTHUKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KAaUeCTB MBIIICHHSI, HEOOXOAMMBIX
JUIS ajanTalid B COBPEMEHHOM HH(pPOBOM oOmiecTBe. V3yueHue anreOpbl €CTECTBEHHBIM
o0pa3om o0ecrieunuBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JIeMCTBUSL U BBIBOJBI, (OPMYIHPOBATH yTBEepKAeHHS. OCBOCHHE Kypca anreOpsl oOecrieyuBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS] OOy4YaloIUXCs: OHM HMCHOJB3YIOT JE€AYKTHBHBIE H
WHAYKTUBHBIE PacCyXIeHUs, 0000LIeHNEe W KOHKPETH3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mNpeArnonaraeT 3HAYUTEIbHBI OOBEM CAMOCTOSTEIBHON JESATeIbHOCTH
00yYaromuxcs, MO3TOMY CaMOCTOSATEIBHOE PEIICHHE 3a7ad €CTECTBEHHBIM 00pa3oM SIBISIETCS
peanu3anyeil AeaTeIbHOCTHOTO MPUHIUIIA 00ydeHUsI.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOAMYECKHUE JIMHNU: «Yucaa U BhlUMCIEHUSY; «AnreOpanueckue
BBIPAKEHUSNY; «YpaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxkngas u3 3THX copepikKaTeslbHO-
METOJIMYECKUX JINHUN pa3BUBAETCA HA MPOTSDKEHUU TPEX JIET U3YYEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperuieTasich ¥ B3aUMOJCHCTBYS € APYTUMH €ro JIMHUSAMH. B Xoxe u3ydeHus kKypca
00yYaromuMCcs TPUXOAUTCS JIOTHYECKH PAcCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM 11e71ecO00pa3HO BKJIIOUUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MPOHU3BIBAIONINE BCE OCHOBHBIE Pa3Jiesibl MaTEMaTUYECKOr0 00pa3oBaHUs U CIIOCOOCTBYIOIIUE
OBJIQ/ICHUIO OOYYaIOIIMMHUCS OCHOB YHHBEPCAIBLHOIO MAaTEMAaTHUYECKOTO si3bIKa. TakuM oOpazom,
MOKHO YTBEpXKJaTh, UYTO COJEPKATEIBHOW U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Airedpa»
SBJIAETCS €r0 UHTETPUPOBAHHBIN XapaKTep.

COI[ep)KaHI/Ie Jmann «Yuciaa U BBIYHUCICHUS CIIYXKUT OCHOBOH JJISL HaﬂbHeﬁHleFO N3YyUCHUA
MaTEMAaTHUKU, CHOCOGCTByeT Pa3BUTHIO y O6y‘IaIOH_II/IXC5I JJOTUYCCKOI'O MBIIIJICHUA,
(OpMHPOBAHNIO YMEHUS IOJIb30BAThCA AITOPUTMAMH, a TaKkKe MPUOOPETEHHIO MPAKTHYECKUX
HAaBBIKOB, HCO6XOI[I/IMLIX JJIS HOBCGIIHCBHOI\/'I )Kn3HU. Pa3BuUTHE IOHATHUS O YHCIIE B OCHOBHOU
IIKOJIE CBSI3aHO C PALMOHAIBHBIMM M HUPPAIMOHATIBHBIMU YHCIaMH, (OopMHUpOBaHHEM
HpeHCTaBHCHI/Iﬁ (0] I[eﬁCTBHTeHBHOM qucile. 3aBepH_IeHI/Ie OCBOCHHUS YUCIOBOH JIMHUHU OTHECEHO K
CTaplieMy 3BeHy OOIIero 0Opa3oBaHusl.

Conepxanue AByX aireOpanyeckux JMHUN — « AnreOpanyeckie BBIPAXKECHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHMIO Yy OOYYAIOMIMXCS MaTEMaTH4YecKOro ammapaTta,
HEOOXOAMMOTOo  JJsi  peIleHus  3aJad  MaTeMaTHKH, CMEXHBIX  IPEIMETOB |
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. B OCHOBHOW mHIKosie yuyeOHBIH MaTepuan TpyHIupyercs
BOKPYT pallMOHAJIBHBIX BBIpAXKEHUN. AsreOpa IEMOHCTPUPYET 3HAYCHHE MAaTEeMaTHKU KaK S3bIKa
JUISl IOCTPOEHUSI MaTEMAaTUYECKUX MOJIEJIEH, ONMCAaHUs MPOLIECCOB U SIBJIEHUM peasbHOro Mupa. B
3aaun 00y4YeHHs anredpe BXOIAT TaKKe AajbHENIee pa3BUTHE AITOPUTMUYECKOTO MBIIICHHS,
HEO0XOMMOT0, B YaCTHOCTH, JJISi OCBOCHUS Kypca MH()OpPMATHKH, W OBJAJCHUE HABBIKAMH
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre CUMBOJIBHBIX (JOPM BHOCUT CBOH crienuuueckuit
BKJIa/I B Pa3BUTHE BOOOpaKEHUs], CIOCOOHOCTEH K MaTeMaTu4eCKOMY TBOPUECTBY.
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Copepxanrie (QyHKIIHOHATHHO-TPAQUICCKOW JIMHUU HAICICHO Ha TOJY4YeHHE IIKOJbHUKAMU
3HaHUU O QYHKIUSAX KaK BOKHEHIICH MaTeMAaTHYECKON MOJIETH JUIsl OTIMCAHUS U MCCIICTOBAHUS
pa3HOOOpa3HBIX MPOLECCOB U SBICHUW B NMpHpoje M obmecTtBe. M3ydeHne 3Toro marepuasia
CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHHUSI UCIOJIb30BaTh PA3IMYHBIC BBIPA3UTEIHHBIC
CpeICTBA SI3bIKA MAaTEMATHKH — CIIOBECHBIC, CUMBOJIMUECKUE, rpaduueckue, BHOCUT BKJIAJI B
(hopMUpOBaHKE TIPEICTABICHHUIA O POJIM MATEMATHKHU B Pa3BUTHH IUBUIU3ALUN U KYJIbTYPHI.

B kypc «Anrebpa» Takxke BKIIOUYEH pasnen «BepostHocTs u cratuctuka». Conepikanue
3TOrO paslena HaleleHo Ha (QOpMHUpPOBAaHHME YMEHHMS BOCIPUHHMATH M KPUTHYECKU
aHaNM3UpOBaTh HMH(POPMALMIO, MPEJCTABICHHYI0 B PpasIUYHBIX (opMmMax, I[OHUMATh
BEPOSITHOCTHBIM XapakTEp MHOIMX peajbHBIX IPOLECCOB U 3aBUCUMOCTEM, INPOU3BOJUTH
IIPOCTEUIINE BEPOSTHOCTHBIE PAacU€Thl. B conepkaHue Kypca BXOAUT 3HAKOMCTBO C OCHOBHBIMU
NpUHIUIAMU cOopa, aHaIu3a U NPEACTaBICHUS TaHHBIX M3 PA3JIMYHBIX chep KU3HU 001IecTBa
u rocynapctBa. [Ipy HM3y4eHHMH CTAaTUCTHKH M BEPOSITHOCTH OOOTaIlaloTCsl MpeACTaBICHUS
yyalluxcss O COBPEMEHHOW KapTHHE MHpa M METOJax €ro HccienoBaHus, (HopMHUpyeTcs
MOHMMAaHWE PpOJM CTATUCTHKM KaK MWCTOYHHMKA COLHUAIBHO 3HAYUMOW HWHPOpMAIMU U
3aKJIaAbIBAIOTCS. OCHOBBI BEPOSITHOCTHOT'O MBIILICHHUS.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Cornacno ydebHOMy 1utany B 7—10 kjaccax m3ydaercsi y4eOHBIH Kypc «AnreOpa», KOTOPBIN
BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3feibl coiepkaHus: «YUucna ©  BBIYHUCICHUSY,
«Anrebpanyueckue BBIPAXKECHUS», «YPABHEHUS U HEpaBeHCTBa», «DyHKuum», «BeposTHOCTH 1
CTaTUCTHKAY.

VY4eOHbIi m1aH Ha u3ydeHue anreopsl B 7—-10 k1accax OTBOAUT He MeHee 3 y4eOHBIX YacoB B
HEJIEJII0 B TEYEHHUE KaXI0r0 roja 00yueHus1, BCEro 3a 4eThIpe roja o0yueHus — He menee 405
y4€OHBIX 4acoB.

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

Yucja 1 BLIYUCTICHUA
Panmonanbabeie yuciaa

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MEPEX0J]] OT OAHOW (hOpMBI 3amucH Apoleit K Ipyroil.
[loHATHE palMOHATIBLHOTO YHCIA, 3aMUCh, CPABHEHUE, YIOPSIIOYMBAHUE PALIMOHAIBHBIX YHCEI.
Apudmernueckue neicTBUS ¢ pallHOHAILHBIMU YHcIaMu. Pemenne 3a1a4 u3 peaabHON MPaKTUKH
Ha YacTH, Ha JIpoOwH.

CreneHpb ¢ HaTypaJIbHBIM TIOKa3aTeleM: OIpe/ieIeHne, Mpeodpa3oBaHne BHIPAKECHUI HA OCHOBE
OTIpeJIeNIeHus], 3aUCh OONbIINX yKcen. [IpomenTsl, 3anuck MPOIeHTOB B BUIE ApoOU U IpodH B
BH/JIE ITPOLICHTOB. TPy OCHOBHBIE 33/1a4M HA IIPOLIEHTHI, PEIIEHUE 3a/1a4 U3 PEAJIbHOU IIPAKTUKHU.

HpI/IMeHeHI/Ie MPU3HAKOB JACJIMMOCTHU, PA3JIOKCHUC HAa MHOXUTCIIN HATYPAJIbHBIX YUCCII.

Peanbubie 3aBUCHUMOCTH, B TOM YUCIIC IIpsAMas 1 06paTHa;1 MpOoNnoOpuruOHAJIBHOCTH.

Aaredpanyeckune BbIpaKeHHUs
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IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUA C IIEPEMEHHOU. JlomycTuMmble 3HAa4YeHUs
nepeMeHHbIX. [IpecTaBnenne 3aBUCUMOCTH MEX/ly BETMUYMHAMHU B BUJIE (popMyIibl. Berancnenus
no ¢gopmynam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKEHHH, TOXKIAESCTBEHHO PABHbBIC BBIPAKCHHS,
npaBujIa MpeoOpa3oBaHUsl CYMM U NPOU3BEICHHM, MPaBUIa PACKPBITHS CKOOOK M MPHUBEICHHS
no100HBIX ciaraeMbiX. CBOMCTBA CTETIEHH C HATYPAIbHBIM ITOKA3aTeNEM.

OpnowieHbl ¥ MHOrowieHsl. CreneHb MHorowieHa. CIl0’K€HHE, BBIUUTAHUE, YMHOKEHUE
MHOrouwi1eHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHMS: KBaJpaT CYMMBI M KBaJApaT Pa3HOCTH.
®opMya pasHOCTH KBagpaToB. Pa3noeHne MHOrOYWICHOB HA MHOYKUTEIIH.

YpaBHenust

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

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEU JIMHEMHOIO yPaBHEHUs, PELICHUE
JUHENHBIX ypaBHeHUI. CocTaBlIeHHE YPaBHEHMH 110 YCIIOBHUIO 3a7auu. Pelenne TeKCTOBBIX 3a1a4
C IOMOIIBIO YPAaBHEHUM.

JluneiiHOe ypaBHEHHWE C JBYMS TEpeMEHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHGHUU C JByMsl TEPEMCHHBIMH. PellleHne CHUCTeM ypaBHEHUH CIOCOOOM IOJCTAaHOBKH.
[Ipumepsl permieHns TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM  YPaBHEHUM.

Koopaunartel u rpagpuku. ®yHkuun

Koopaunara Touku Ha npsMoi. Uucnossle IpOMeXyTKH. PaccTrosiHue mMexay ABYyMsl TOYKaMH
KOOPJAHMHATHOM IIPSIMOMA.

[IpsimoyronbpHas cucrema koopamHaT, ocu Ox m Oy. AOcmucca W opAMHATa TOYKM Ha
KoopAuHATHOM mockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
pEaJIbHBIX 3aBUCHUMOCTEM.

[onsarue ¢ynkuun. I'padux Qynkmun. CpoiictBa ¢ynkumid. Jluneiinas ¢ynkuus, e€ rpaduxk.
I'padux ¢pyskmmu y = /x/. I'padudeckoe penieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 kiace
‘{Hc.na MU BBIYUCJICHUSA

KBanpartusiit kopenb u3 uncina. [Tonsarue o0 nppanuoHanisHOM yuciie. JlecaTHuHbIe MPHOTKEHHS
UppanroHaIbHBIX yncen. CBoMCTBA apu(PMETHUECKUX KBAJIPATHBIX KOPHEH U MX NMPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKECHHUN U BBIYMCICHUSAM. J{eficTBUTENbHBIEC YHCTIA.

Crenens ¢ 11eabpIM [TOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCa.
Auaredpanyeckue BbIpaKeHHUs
KBanpatHblii TpEXWIEH; pa30KEHNUE KBAIPATHOIO TPEXUJIEHA HA MHOKHUTEIH.

Anrebpanueckas 1po6b. OCHOBHOE CBOHCTBO anredpamueckoid qpodu. CinoxkeHue, BHIYMTAHHE,
YMHOXXEHHUE, JelieHHe anreOpandeckux JpoOeid. PannoHanbHblE BBIpaXEHHS M UX
npeodpa3oBaHue.
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ypaBHeHI/Iﬂ N HEPABCHCTBaA

KBanparHoe ypaBHeHue, hopMyna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YPaBHEHMI, CBOASIIUXCS K JUHEWHBIM M KBaapaTHbIM. [Ipocteiimme apoOHO-palMoHaIbHbIE
YPaBHEHUS.

I'paduueckas mHTEpHpeTanys YpaBHEHUH C JAByMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUH € IBYyMsI IEPEMEHHBIMU. [ IprMepBI peleHns CUCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 33124 anredpandeckuM crnocodom. YncioBble HEPABEHCTBA M UX CBOWCTBA.
HepaBeHncTBO ¢ 0onHON nepeMeHHON. PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEWHbBIE HEPABEHCTBA C
0J1HO nepeMeHHON. CHUCTEMBI TMHEWHBIX HEPABEHCTB C O/IHOM MEPEMEHHOM.

DOYyHKUUH

[Monstre pynkuu. O6IaCTh ONPEISIICHUS K MHOKECTBO 3HaueHUH (QyHKIMU. CriocoObl 3a1aHus
(byHKIMA.

I'padpux dynxmum. Urenue cBoicTB (yHKIMH 1o e€ rpaduky. [Ipumeps! rpadukoB GyHKIMA,
OTpaXKaIOIIMX peajbHble Tmporecchl. @OYHKIUHM, ONUCHIBAIOUIMNE TPAMYI0 U  OOpaTHYIO
MPONOPIMOHATILHBIC 3aBUCUMOCTH, MX TPaPUKH.

I'padmueckoe pemieHNe ypaBHEHUH U CHCTEM ypaBHEHUH.
9 kiace

Yucaa 1 BBIYUCTICHUSA

JlelicTBUTENBHBIE YUCTIA

ParmonanbHele ynciia, UppalvoOHaIbHBIE YHCIIa, KOHEYHbIE M OECKOHEUHBIE JIECATUYHbIE APOOH.
MHOXeCTBO JEHCTBUTEIBHBIX YHCEN; JCHCTBUTEIbHBIC YMCIIAa KaK OECKOHEUYHBIC JECATUYHBIC
npoou. B3auMHO OAHO3HAYHOE COOTBETCTBHUE MEXKIY MHOMKECTBOM JICHCTBUTENIBHBIX YHUCEN U
KOOPJAHMHATHOM IIPSIMOMA.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEIl, apU(pMETUIECKHE ACHCTBUS C JHCTBUTEILHBIMU YHCIIaMHU.
W3mepenust, npuOIMKeHMs, OLIEHKN
PazmMepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JNTUTELHOCTh MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[TpubnmxEHHOE 3HaYCHNE BETMYMHBI, TOYHOCTb NpuoOImkenus. Okpyrienue yucen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BBIYUCIICHUMN.

YpaBHeHHs U HEPABEHCTBA
YpaBHEHHUs ¢ OAHOU NTEPEMEHHOMN
JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOISIIMXCA K KBaJApaTHbIM. bukBagpaTHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TPETbeld M YETBEPTOM CTEICHEW Pa3iloKEHHEM Ha
MHOXUTEH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHN. PelieHne TEeKCTOBBIX 3ajad aiareOpandecKum
METOZOM.
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Cucremsbl ypaBHEHUI

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro0 rpaduk. Pemenne cucrem IByX JTMHEHHBIX YpaBHEHHUH
C IByMs IEpEMEHHBIMM. PernieHue cucreM IBYX ypaBHEHUMH, OJHO M3 KOTOPBIX JIMHEHWHOE, a
Ipyroe — BTOpoil ctemeHu. ['paduueckas WHTepHpeTanys CHCTEMbl YPaBHEHUH C JIBYMS
IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIiocoOoM.
HepasencrBa
YucnoBble HEPaBEHCTBA U UX CBOMCTBA.

PemreHne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. Pelenne CucTeM JIMHEMHBIX HEPABEHCTB
c ogHo# nmepemeHHoil. KBanparneie HepaBeHcTBa. ['paduyeckas uHTEpIIpeTaysi HEPaABeHCTB U
CHUCTEM HEPaBEHCTB C JIByMs IIEPEMEHHBIMU.

DOYyHKUUH

KBanpatnunas ¢yskius, e€ rpaduk u cBoiictsa. [lapabona, KOOpIUHATH BEPUIUHBI TAPa0OIIbI,
0Ch CUMMETpPUHU TTapaboIbI.

I'paduxu nuHeiHOW (yHKIMH, TUNEPOOBl, KyOMYeCKOW mapaboibl, KOPHS, MOIAYJIS M HUX
CBOMCTBA.

9J1eMeHTBI TEOpUHU BCPOHTHOCTeﬁ H CTATUCTHKH

[IpencraBnenne JaHHBIX B BUJE TaOJIUIL, AUarpamm, rpadukoB. 3amoIHEHUE TaOIHIl, YTCHUE U
MOCTPOCHHE JHarpaMM (CTOJIOUKOBBIX (CTONOUYATHIX) M KPYTOBBIX). UTeHHE Tpa@UKOB peabHBIX
nporeccoB. M3Bnedenne nHpopManny U3 AuarpaMm 1 TaOJUL, UCTIOJIb30BAaHIE U WHTEPIpPETaIHs
JTAHHbIX.

OmnwucarenpHas CTAaTUCTHUKA: CpeaHee apudmMeThdeckoe, MeAuaHa, pa3Max, HauOojbllee u
HauMEHbIIee 3HaYeHHsI HAbopa YMCIIOBBIX AaHHBIX. [IpuMepsl ciiydyaiiHONH H3MEHYUBOCTH.

Cayvaiinelii SKCHepuMeHT (OMBIT) M cioy4aiiHoe coObiTHe. BepostHOocTh M yactoTa. Ponb
MaJIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHH B Mpupojae U B oOmiecTBe. MoHeTa u
urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

MHOXecTBO, 3JIEMEHT MHOXECTBa, OJMHOKeCcTBO. Onepanuy Hal MHOKECTBAMU: 00 bEAMHEHHE,
nepeceueHue, gomnosHeHue. CBoilcTBa omnepauuil HaJl MHOYKECTBAMHU: IEPEMECTUTEIBHOE,
COUEeTaTeNIbHOE,  paclpelesuTeNbHoe,  BKIOYeHHs.  Mcnoab3oBaHue rpaduueckoro
IIPEICTAaBICHHS] MHOXKECTB JUIsl OITMCAHUS pEalIbHbIX MIPOLIECCOB U SIBJICHUM, IIPU PELLIEHUH 3a/1a4.

10 KJIACC
YucaoBble NOCTEA0BATEIBLHOCTH
Ornpezernienne u criocoObl 3a/JaHUs YUCIOBBIX TOCIEI0BATEILHOCTEH

[TonsiTHE YMCIOBOM MOCIEI0BATEILHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOM
bopmyoit u GopMyIoii n-ro YieHa.

Apudmernueckas 1 reoMeTpuUecKas Iporpeccun

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyIisl n-ro wieHa apuPMeTHIecKol 1
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.
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N300pakeHune 1wieHOB apu(PMETHIECKON U TEOMETPHUYECKON POTrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIbHBIA POCT.

Bep()ﬂTHOCTb H CTATUCTHKA

DneMeHTapHbIe COOBITHS CiTy4aiHOro omnbITa. Ciry4aliHbie cOObITHS. BeposTHOCTH COOBITHIA.
OmnBITH C pABHOBO3MOYKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH. City4aiiHblid BEIOOp. CBSI3b MEXKIY
MaJIOBEPOSITHBIMH U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.

[IpencraBnenne JaHHBIX B BUJE TaONIUI, JUarpaMM, rpadukoB, MHTEpIIpeTalys JaHHbIX. YTeHne
Y TIOCTPOEHHUE Ta0JIUII, TUarpaMM, rpauKoB MO peaIbHBIM JaHHBIM.

Cayuvaiinast BellM4MHA U pacripeniesnenue seposrHocteil. [TonaTue o 3aKkoHe OONBIINX YHCEIL.
Posnb 1 3HaueHME 3aKOHA OOJBIINX YHCENT B IPUPOJIE U OOIIECTBE.

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

TemaTuueckoe IaHUPOBAHKE TIOBTOPEHUST M 0000IIEHNSI OCHOBHBIX TEM Kypca aiareopsl B 10-om
KJ1acce pa3pabaThIBaeTCsl HA OCHOBE MPOrpaMMbl 9-T0 Kilacca, ¢ BBIJICIIEHUEM U CUCTeMaTH3aIuel
CJIOKHBIX U 0CO00 3HAYUMBIX JJIS JajbHEeHmero o0yuyeHust TeM 3a BECh MEpHOj OOydeHHs Ha
YPOBHE OCHOBHOT'O 00111er0 00pa30oBaHUsI.

Tematnueckoe rranupoBanue B 10-om kiacce mo mpenmery «Anredpa» aBTopy paboueit
IporpaMMbl  HEOOXOAMMO CIUTAHUPOBATh IO KOHIIEHTPUYECKOMY CHOCOO0Y MOCTPOCHHS
IporpamMMbl,  JIONIONHSS, YIUIyOJsisl coAepKaHWE W3YYEeHHBIX paHee pas3zienoB. Takxe,
HEOO0XOMMO yNeNUTh 0c000€ BHMMAaHHME IOBTOPEHHIO, WHAMBHUIYaIbHBIM 00pa30BaTEIbHBIM
norpeOHocTsIM  oOyuatomuxcst ¢ PAC, pa3BUTHIO KOMMYHUKAaTHBHBIX HAaBBIKOB H
(GYHKIMOHATBHON (MaTeMaTHYeCKOW) TPaMOTHOCTH, YHHBEPCAIbHBIX Y4YEOHBIX JCHCTBHA,
PELIEHUIO TEKCTOBBIX 3aJa4, IPUMEHEHNIO MaTEMaTHKHU B XKU3HU. B miiaHupoBannn He00X0UMO
NPeIyCMOTPETh BhINoJMHeHHE oOydatonmmucsa ¢ PAC npoBepoYHBIX M TPEHUPOBOYHBIX paboT B
dopmare 3anannii ['ocy1apcTBEHHOM UTOTOBOM aTTECTAIIHH.

IJIAHUPYEMBIE ITPEAMETHBIE PE3YJBTATBI OCBOEHUS NPUMEPHOM

PABOYEM ITPOI'PAMMBI KYPCA (IIO TOJIAM OBYUEHUS)
JlocTrkeHne MPeAMETHBIX pe3ysibTaToB oOydatomumucs ¢ PAC Ha stane oOydeHus B OCHOBHOM
IIKOJIC OTPECNICTCS WHIANBUIAYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK C OCOOCHHOCTSMU
MMO3HABATEIFHOMN JIEATEIFHOCTH M HEPABHOMEPHOCTBIO PA3BUTHS MICUXUYECKUX (YHKIUH, TaK U
COIIMAJIbHBIM ONBITOM ayTHYHBIX IIKOJIBHUKOB. [103TOMY 1OCTHMX)EHUE TPEAMETHBIX PE3yJIbTaTOB
KOHKPETHBIM yYalllUMCSl MO>KET HE BCEr/la COBMAJaTh C BPEMEHHBIMHU T'PAHULIAMU MPEIMETHBIX
pe3yIbTaTOB, PACIIPECICHHBIX IO F01aM 00yUYCHHUS.

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

7 kJaacc
qncﬂa MU BBIYUCJICHUSA

BbimonHsATe, coyeras yYCTHbIEe M NHCbMEHHBIC MpPHUEMBI, apuU(PMETHUYeCKue JeHCTBUSA C
palrOHAIbHBIMU YHUCIAMHU.
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HaxoauTbh 3HaueHUs] YUCIIOBBIX BBIPAXKEHUI; MPUMEHATh pa3HOOOpa3Hble CHOCOObI U MPUEMBI
BBIYUCJIEHUS 3HA4YCHUU I[pOGHBIX BBIpa)KeHHfI, COACpIKaUX OGLIKHOBGHHBIC U ACCATHUYHBIC
Ipoou.

[TepexoauTh OT OJHOM (OPMBI 3AIMCH YHCEI K APYroi (mpeoOpa3oBhIBaTh AECATUUHYIO TPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO JECATUYHYIO
po0B).

CpaBHUBATh U YIIOPSI0UYMBATH PAllMOHAIbHbIE YHCIIA.
OxpyrasTh yucna.

BBINIONHATE NPUKHUAKY M OLEHKY pe3yjbTaTa BbIYMCICHHN, OLICHKY 3HAYEHUH YHUCIIOBBIX
BBIPAKCHUI.

BBINIONHATE AEUCTBUS CO CTENICHSIMU C HATYPaJIbHBIMU IIOKA3aTEIIIMH.
IIpuMeHATh IpU3HAKU JENMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPaIbHbIX YUCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3aJadyd, CBS3aHHBICE C OTHOLICHUEM BEJIUYMH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLIEHTAMH; HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTPaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckme BbIpaKeHHUs

Hcnonb30BaTh anreOpanyecKyto TEPMHHOJIOTHIO U CHMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOEHUS yUEOHOI0 Marepuaa.

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

BhImonHATe mpeoOpa3oBaHUsl 1LEIOT0 BHIPAKEHUS B MHOTOYICH IPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PACKPbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOYIEH M MHOTOUYJIEHA Ha MHOTOWIEH, IPUMEHATh
(dbopMyIIBI KBagpaTa CyMMBI U KBaJ[paTa pa3HOCTH.

OcymiecTBIsATh pa3ioKeHNe MHOTOYWICHOB Ha MHOKHTENH C TIOMOIIBIO BBIHECEHUS 32 CKOOKH
O0IIEero MHOXHTENS, TPYNIHPOBKH CIIATra€MbIX, NPUMEHEHUs (OpPMYJ COKpaIEHHOTO
YMHOKCHHSL.

[TpumeHsTh MpeoOpa3oBaHMss MHOTOWICHOB JJISi PEIICHUS PA3IMYHBIX 3a/a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMH IIOKa3aTesIMU [UIS NPeoOpa3oBaHHSA
BBIPAKCHUI.

ypaBHeHI/Iﬂ N HEPABCHCTBaA

Pemate JMHENHBIE YpPaBHEHHs C OJHOM IEPEMEHHOW, IPUMEHss IIpaBWIa Iepexoja oOT
HCXOJHOIO YPaBHEHHs K DPaBHOCWIBHOMY eMy. IIpoBepsTh, SBIS€TCA JIM YUCIO KOPHEM
YPaBHEHUS.
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[TpumeHsTh TpaduuecKue METOAbl NPU PELICHUH JUHEWHBIX YPABHEHUH U UX CHCTEM.

[TonOuparh mpuMepsl map Yucell, SBISIONIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHHS C JIBYMS
IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON IUIOCKOCTH Ipa)MK JTUHEWHOTO ypaBHEHHS C ABYMsS NEPEMEHHBIMH;
MOJIB3YsICh TPpauKOM, IPUBOAUTH MPUMEPHI PELICHUS] yPaBHEHHUSI.

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

CocraBisTh U pelaTh JIMHEHHOE YPaBHEHHUE WIIM CUCTEMY JIMHEMHBIX YPaBHEHUH IO YCIIOBUIO
3a/1a4d, UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJIYYEHHBIM  PE3yJIbTar.

Koopaunartel u rpadpuku. ®yHkuun

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI; 3alUCHIBATh YMCIIOBEIC MPOMEKYTKH Ha anreOpandecKoM S3bIKe.

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

OmnuceIBaTh C IIOMOIIIBIO (bYHKI_II/Iﬁ HU3BCCTHBIC 3aBUCHUMOCTHU MCKIY BCIIMYMHAMU: CKOPOCTD,
BpEMs, PACCTOSIHHE, II€HA, KOJIMWYECTBO, CTOMMOCTH;, IPOHU3BOJAUTEIHHOCTh, BpEMs, OOBEM
paboTHL.

Haxonuts 3HaueHne QyHKIIMU 1O 3HAYEHUIO e€ apryMeHTa.

[Tonumatp rpaduueckuii crmocod MpPEACTaBICHUS W aHanu3a WHPOPMALMHU; H3BIEKATh H
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucaa v BLIYUCIEHUS

Hcnonp30BaTh HayallbHbIE IIPECTABICHUS O MHOKECTBE IEHCTBUTENIBHBIX YUCEI JIUIsl CDABHEHHUS,
OKpYTJICHUS! M BBIUMCIICHUH; N300pakaTh NEHCTBUTEIBHBIC YMCIA TOYKAMH HA KOOPIMHATHOU
IPSIMOM.

[TpuMeHATh TIOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh KBAJpATHBIE KOPHHU,
UCTONB3YsSd TNPH HEOOXOIUMOCTH KaJbKYJISTOP; BBINOIHATH NPEOOPa3OBaHUs BBIPAKEHUH,
CoJiepKaIIMX KBaJPATHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BatTh 3aMUCU OOJIBIINX M MAJBIX YUCEN C MOMOIIBIO JECSITHYHBIX IPOOEH U CTeTICHEH
quciaa 10.

Auaredpanyeckue BbIpaKeHHUs

ITpyMEHSTh OHATHE CTENEHU C LIEJIbIM [10KA3aTEIEM, BBIIOJIHATH IPE00OpPa30BaHUs BIPAKEHUH,
COJIEPKALINX CTEIICHU C LENBIM IIOKA3aTCIIEM.

BEBITIONHATE TOXIECTBEHHBIE MPEOOPa30BAHUS PAIMOHATBLHBIX BRIPAKEHUH Ha OCHOBE MTPABUII
JEHCTBUI HaJl MHOTOWICHAMH U aJITeOpanvdecKUMH IPOOSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUWICH HA MHOKUTEIH.
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[TpumeHsTh NpeoOpa3oBaHMs BBIPAKEHUM MJIsl PELICHUs pa3IUYHbIX 3a1ad U3 MaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

ypaBHeHI/Iﬂ N HEPABCHCTBA

Pemate nuMHENHBIE, KBAAPATHBIC YPABHEHUS U PALMOHAJIBHBIC YPABHEHHUsI, CBOJSAIIUECS K HUM,
CUCTEMBI JIByX YPAaBHEHUU C IBYMsI [IEPEMEHHBIMU.

[IpoBOANUTE TPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM U CHUCTEM YPaBHEHHI, B TOM YHCIIE C
IPUMEHEHHEM IrpapuyecKux npecTaBiIeHui (YyCTaHAaBIUBATh, HIMEET JI yPAaBHEHHE HITH CUCTEMa
YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT CIIOBECHOM (HOpMYTUPOBKHU 3a7a4M K €€ anreOpandeckoil MOJETH C MOMOIIBIO
COCTABJICHUSl YPABHEHUs WJIH CHUCTEMBbl YPAaBHEHMI, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa44 ITOJyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB Ul CPAaBHEHMs, OLIEHKM; peIlaTb JIMHECHHBIC
HEpaBEHCTBA C OJHOH NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TPa@UUECKyI0 HUIIOCTPALIUIO
MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUUH

[ToHuMaTh W KCIOJB30BaTh (YHKIIMOHAJIBHBIC MOHSITHS U SI3bIK (TEPMHHBI, CHMBOJIMYCCKHEC
0003HauYCHHMS); OTPEACISATh 3HaUCHHE (PYHKIIUH 110 3HAYCHUIO apTyMEHTA; ONPEIEIIATh CBOMCTBA
¢bysKIMu Mo e€ rpaduky.

Crpouth rpaduku 37IeMeHTapHBIX (PYHKIHMIA; OMKMCHIBATh CBOMCTBA YHCIOBOM (PyHKIUH 1O €€
rpaguxy.

9 KJjacce
‘{Hc.na MU BBIYUCJICHUSA
- CpaBHI/IBaTB nu ynOpH[[O‘-II/IBaTL paI_II/IOHaJILHBIe nu I/IppaI_II/IOHaJILHLIe qucia.

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

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

OKpyriasaTh NEHCTBUTENbHBIE YHCIIA, BBIIOJIHATH NPUKUAKY PE3yJIbTaTa BBIUMUCICHUH, OLICHKY
YHUCJIOBBIX BBIPAYKECHUN.

ypaBHeHI/Iﬂ N HEPABCHCTBaA

Pemate nuHENHbIE M KBAaJpaTHBIE YPAaBHEHMs, YPABHEHMsI, CBOAAIIMECS K HUM, MPOCTEUILIHE
JIPOOHO-pallOHAJIbHBIE YPABHEHMS.

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

Periats TeKCTOBBIE 3aga4uun anre6pa1/mec1<1/IM CII0CO00M C MMOMOIIBIO COCTABJICHUSA YPABHCHU A NI
CUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYyM: NNICPCMCHHBIMMU.
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[IpoBOANUTE TIPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM U CHUCTEM YPaBHEHHI, B TOM YHCIIE C
IPUMEHEHHEM IrpapuyecKux npeicTaBiIeHui (yCTaHaBIUBAaTh, IMEET JIM yPAaBHEHHE WU CUCTEMa
YpaBHEHUN pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHeliHbIe HEpAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA; N300paXkaTh PElICHHE HEPaBEHCTB
Ha YUCIIOBOM NPSIMOM, 3alIUCBIBATH PELLIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cHucTEMBI JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJApaTHOE
HEPaBEHCTBO; M300pa)kaTh PEIICHHWE CHCTEMbl HEPAaBEHCTB HA YHCIOBOWM MPSIMOM, 3aIUCHIBATH
peuieHue ¢ MOMOLIBI0 CUMBOJIOB.

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

Pacrnio3HaBaTh PyHKIMHU U3Y4EHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha
KOOPAMHATHOH MJIOCKOCTH TpadUKOB (GYHKIMH B 3aBUCUMOCTH OT 3HAYEHUH KO3 UIIMEHTOB;
OTMCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTth 1 N300pakaTh CXeMaTHUECKU Ipa(UKH KBaIPaTUIHBIX (PYHKIUH, ONMCHIBATH CBOMCTBA
KBaJIpaTUYHBIX QYHKLIUH 110 UX rpadukam.

PacrniozHaBaTh KBaipaTHYHYIO (YHKIHIO 1O (hopMyJie, TPUBOAUTH PUMEPHI KBaIPATUIHBIX
(GYHKIMN U3 pealbHON KHU3HH, (PU3UKU, TECOMETPUH.

9J1eMeHTBI TEOpUH BCPOHTHOCTeﬁ H CTATUCTHKH

Uwurate nHGOPMAIUIO, IPEACTABICHHYIO B Ta0JIMIIAaX, HA TUAarpaMMax; MPeJACTaBIsATh IaHHBIC B
BHJIE Ta0JIUIl, CTPOUTH JUATPaMMBI (CTOJIOMKOBBIE (CTONOYATHIC) M KPYrOBBIE) MO MacCHUBaM
3HAYCHUM.

OnuceiBaTh U UHTEPIPETHPOBATH PEATbHBIC YHCIOBBIC JaHHBIC, MPEACTABICHHBIC B TAOIUIAX,
Ha JMarpaMMax, rpapukax.

Ucnonws3oBarh ajie  ONMCAHMS  JAHHBIX  CTAaTHCTHMYECKUE  XApaKTEPUCTHKU:  CpEJIHEe
apudmernyeckoe, MeaHa, HAUOOJIbIIICE U HANMEHBIIIEE 3HAYCHHUS, Pa3MaXx.

HmeTs mipecTaBiIeHne O CIy4ailHOM U3MEHYMBOCTH Ha TpUMeEpax IeH, PU3NIeCKIX BeTUINH

10 kaacc
Apl/l(l)MeTI/l'leCKaﬂ ) | re0MeTpuqec1caﬂ nporpeccml

Pacrio3naBath apupMeTHYECKYI0 U TEOMETPUYECKYIO MPOTPECCUM MPU  Pa3HBIX  CIOco0ax
3aJlaHusl.

BBIMONHATE BBIYMCICHUA C HCIOJIB30BaHHEM (OpPMYJ N-ro wWieHa apUPMETHYECKOH H
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

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

Pemate 3amaum, CBA3aHHBIE C YUCIIOBBIMH IIOCIENOBATEIBHOCTSAMHM, B TOM YHCIIE 3aJa4d U3
peanbHOM JKHU3HH (C UCTIONBb30BaHUEM KAJIBbKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).

Bep()ﬂTHOCTb H CTATUCTHKA
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HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHH B ONBITaX, 3Has BEPOSITHOCTHU AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OINBITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Hcnonp30Bathk rpaguuecKkue MOJICIH: JUarpaMMbl - Diifiepa, YuciioBast mpsiMast.

OnepupoBaTb MOHATUSMU: MHOXKECTBO, IIOJMHOKECTBO; BBINOJHATH  ONEpallMM  HaJ
MHO>KECTBaMHU: OOBEAMHEHUE, NIEPECEUCHUE, JOINOJHEHUE; MEPEUUCIIATh 3JIEMEHThl MHOKECTB;
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduyeckoe MpeacTaBIeHHEe MHOXKECTB M CBSI3€H MEXIy HUMHU JUISL ONMCAHHS
MPOIIECCOB M SIBJICHHW, B TOM YHMCIIC TPU PEIICHUH 3a/a4 U3 JPYTUX Y4eOHBIX NPEIMETOB H
KYpCOB.

HaxomuTh BEpOATHOCTH CIydalHBIX COOBITHII B M3YYCHHBIX OMBITAX, B TOM YHCJIEC B OMBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH, B CEPHSIX UCIIBITAHUH JI0 IEPBOTO yCIexa.
HNmeTs npeacraBieHue o0 ClydyailHOW BEJMYUHE U O PACIIPEAECTIEHUA BEPOATHOCTEM.

HmeTp mpencTaBieHHE O 3aKOHE OONBIIMX YHCEN KaK O TMPOSBICHHUH 3aKOHOMEPHOCTH B
CIly4aifHON M3MEHYUBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILECTBE.

IloBTOpeHue u 0000111eHHEe OCHOBHBIX TeM, H3YYeHHBIX B 7-9 Kj1accax

JomnonauTtenbHbIN Toa 00ydeHus (10-i kmacc) BBOAUTCS C IENIbI0 00ECTICYeHUS CHCTEMaTU3allun
YCBOGHHOTO TMPEIMETHOTO COJACpXaHMA, JUId JOCTHXKEHHS YPOBHSA C(HOPMUPOBAHHOCTH
IIPEIMETHBIX, METAIIPEIMETHBIX PE3yJIbTaTOB, KU3HEHHBIX KOMIIETEHLUH, HEOOXOAMMBIX MJIs
MIPOAOIDKEHHU 00yUeHHs, KaK Ha YPOBHE CPEHET0 OOIIEro, TaK U CPeIHEro MPohecCHOHAILHOTO
o0pa3oBaHMs, a TaKKe C MLEIbI0 JalbHEMINero pa3BUTHUS KOMMYHHUKATUBHBIX HAaBBIKOB U
(GYHKIMOHATBHON (MAaTEeMaTHYECKOI ) TPaMOTHOCTH.
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TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO IT'OJAAM OBYYEHUSA)

7 knacc (He menee 102 u)

Ha3BaHnue
pa3gesa (Tembl)
(yucsi0 4acos)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHAbI A€ATEC/IBHOCTH 06yqa10mnxca

Yuciaa mn
BbIYMCJIEHUA.
PanvoHa/ibHbIE

qucJjia
(25 4)

IlonsaTHE palMOHAIIBHOIO YHCIIA.

ApudmMeTndeckue JISUCTBUS C
paloHaJILHBIMUA YHUCIIAMU.
CpaBHeHUEe, ynopsiiouYuBaHUE
paloHaJIbHBIX YHCEII.
CrenieHb ¢ HaTypaJIbHBIM
oKa3aTeJIeM.

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

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

CucreMaTU3UpPOBATH U 060ramaTh 3HaHUA 00
OOBIKHOBCHHBIX U JICCSITUIHBIX JPOOSX.

CpaBHHUBATh U yNIOPAA0YUBATH APOGH, TpeoOpa3OBbIBas
pU HEOOXOAUMOCTH AECITHYHBIE TPOOU B
OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B JICCITUYHBIC, B
YaCTHOCTU B OECKOHEUHYIO NECATHYHYIO JIPOOb.
I[IpuMeHATH pa3HOOGpa3HbIe CIOCOObI U IPUEMBI
BbIYMC/IEHVSI 3HAYEHUH JAPOOHBIX BHIPAXKEHUM,
cojiepKamux OOBIKHOBEHHBIC U ICCATUYHBIEC IPOOH:
3aMEHSTh ITPU HEOOXOIMMOCTH AESCATUYHYIO IPOOH
OOBIKHOBEHHON U OOBIKHOBEHHYIO JECSITUYHOM,
MNPUBOJHUTH BBIpaXEHUEK (hopMe, HanboJiee yJIO0HOU IS
BBIYMCIICHUN, MPEOOpa30BbIBATH APOOHBIC BHIPAKEHUS HA
YMHOEHHUE U JICJIICHUE JECATUIHBIX IPOOCH K JICHCTBUSIM
C LIEJBIMH YHCIIAMHU.

IIpUBOAUTH YUC/IOBbIE U OYKBEHHbIE IPUMEPHI CTEIICHUC
HaTypaJbHBIM MOKa3aTeJIeM, OOBSICHSISI 3HAYCHUS
OCHOBaHUSI CTENICHU U TT0Ka3aTeJIsl CTETIeHN, HaXOIUTh
3HAUCHMUsI CTeIeHer Buaa a” (a — moboe palrmoHaIbHOE
4HCII0, N — HATypaJIbHOE YHCJIO).

IIoHMMAaTBh CMBICII 3aITUCU OOJBIITUX YHUCEJT C TOMOIIBIO
JIECSITUYHBIX JIpoOel u crereHert yncina 10, ipuMeHATb
WX B pealbHBIX cuTyalusix. [[pUMeHsaTh rpu3HaKku
JAEJIUMOCTH, PA3JIOKEHUSI HAa MHOXXUTEJIN HATypPaJIbHbBIX
qUCel.

PemiaTs 3aa4M Ha 9acTH, IIPOIIEHTHI, MPOIIOPIINH, HA
HaxokJAeHHEe ApodH (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 pa3JINUYHbIC PEIICHUS, 3alTUCH
pElIeHNI TEKCTOBBIX 3aJad4.

Pacno3HaBaTh U OO0BSCHATD, ONMUPAsICh HA ONPEJICICHUS,
IPSIMO POTIOPIIMOHAIBHBIE U OOPAaTHO
OPONOPLUOHAIIBHBIC 3aBUCUMOCTH MEXKY BEJIIMYUHAMU;
NPUBOJAUTL IPUMEPHI dTUX 3aBUCUMOCTEN U3 PEAILHOI'O
MHpa, U3 JPYTUX YUEOHBIX MPEIMETOB.

PemiaTh nIpakTUKO-OPHEHTHPOBAHHBIE 3aJa4H Ha JIpooH,
HPOLIEHTHI, IPAMYIO U OOpPaTHYIO NPONOPLIMOHAJIBHOCTH,
OpONOPLUNA

Anre6pandeckue

BbIpaKeHUs
(27 4)

BykBeHHBIE BBIpAaKCHUSI.
Ilepemennsnie. JlonycTtumblie
3HAYCHUSI IEPEMEHHBIX.
DopMyJIHbl.

ITpeobOpa3zoBanre OYKBEHHBIX
BbIpa>K€HUHU, paCKpbITHE CKOOOK
U TIpUBEJIEHUE MTOTOOHBIX
cllaraeMbIX.

CBolicTBa CTEIEHHU C
HaTypaJIbHBIM TTOKa3aTeJIeM.

OBJ1ageThb anreOpandyeckoil TEpMHUHOJIOTHEN U
CHUMBOJIMKOH, IPUMEHSATH €€ B IPOILIECCE OCBOCHUS
y4eOHOro marepuasia.

HaxoauTh 3HaueHUsI OYKBEHHBIX BBIPAXXECHUU IpU
3aJJaHHBIX 3HAaYEHUSIX OYKB; BBIINOJHATH BBIYUCIICHUS
o popmyiiam.

BBINOJIHATB IIPeoOpa30BaHUs LIEJIOTO BBIPAXKEHUS B
MHOTOYWIEH NIPHUBEAECHUEM NOJOOHBIX ClIaraeéMblX,
PaCKpBITHEM CKOOOK.

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

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

Ocy1ecTB/IATH pa3joKEHUE MHOIOYWIEHOB HA MHOXKUTEIN
OyTEM BBIHECEHHUS 32 CKOOKH OOIIETO MHOXUTES,
npUMeHEeHHs (POopMyIIbI pa3HOCTH KBAJAPaTOB, (GOPMYIT
COKpPAaIIEHHOIO0 YMHOXECHUSI.

IIpuMeHATH 11peoOpa3oBaHNEe MHOTOYJIEHOB JIJIsI
pelIeHus pa3InyHbIX 3a/1a4 U3 MAaTEMATUKH, CMEXKHBIX

IIPEIMETOB, U3 PEAIbHON MPAKTHKH.
3HAKOMUTBLCA C UCTOPUEN Pa3BUTHUS MAaTEeMaTHKHU
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YpaBHeHuda u
HepaBeHCTBA (20 4)

YpaBHEeHUE, IIpaBuiIa
npeoOpa3oBaHUsl ypaBHEHMUS,
PaBHOCHUIIBHOCTb YPaBHEHHUU.
JIuneitHoe ypaBHEHUE C OJTHON
NEPEMEHHOM, PEIEHUE JIMHEUHBIX
ypaBHEeHUU. Pemmenne 3anauc
IIOMOIIbIO YPABHEHMUIA.
JIuneitHOe ypaBHEHUE C ABYMsI
IIEpEMEHHBIMH U €T0 TpadHK.
Cucrema IByX JUHEHUHBIX
YPaBHEHUH C IByMs
rnepeMeHHbIMU. Pelenue cucrem
ypaBHEHUH CriocoboM
I10JICTAHOBKH U CIIOCOOOM
CIIOYKEHUS

PelraTsb JMHEHOE ypaBHEHUE C OJJHOM NIEPEMEHHOM,
NpMMEHAA NpaBuJjia repexoia OT UCXOAHOI0 YPaBHEHHUS
K paBHOCUJIBHOMY eMy OoJiee rmpocTtoro Buaa. IIpoBepATs,
SIBJISIETCSI JIA KOHKPETHOE YHCJIO KOPHEM YPaBHEHUSI.
IoaGupaTs NpUMePBI T1ap YHCEI, SIBISTIOIIAXCS
pelIeHHUEM JIUMHEUHOTO YPAaBHEHHUSI C IBYMsI
nepeMeHHbIMUA. CTPOMTB B KOOPJAMHATHON IJIOCKOCTH
rpa¢uK JMHEHHOTO YpaBHECHHUSI C ABYMs NEPEMEHHBIMU;
MOJIB3YSICh TpauKkOM, IPUBOAUTH NPUMePbI PEIICHUS
YpaBHEHUS.

HaxoauTh pelieHMe CUCTEMBI JIBYX JIMHEUHBIX
YPaBHEHUU C JABYMsI IEPEMEHHBIMU.

CocTaBJiATh M pellaTh ypaBHEHHUE UM CUCTEMY ypaBHE-
HUU [0 YCJIOBUIO 3a/1a4M, UHTEPIIPETUPOBATh B COOTBET-
CTBHUM C KOHTEKCTOM 33J1a4d NOJYYEHHBIN PE3yJbTaT

KoopaunaTtein
rpagpukwu.
dyHKIIMU

(24 4)

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

HN3006pakaTh Ha KOOPJIUHATHOU MPSIMOU TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOPpAMHATAM, JIy4Hd, OTPE3KH,
UHTEpPBaJIbl; 3alIMChIBATh UX HA aJreOpandyecKoM si3bIKe.

IIpsamoyronbHast cucrema
KOOpJIMHAT Ha TIOCKOCTH.
IIpumepsirpaduKkoB, 3aJaHHBIX
dopmymamu. Urenue rpadukon
pe€aTbHBIX 3aBUCUMOCTEN.
ITonsitue pynkuun. I'papuk
¢pynkunu. CoiicTBa QyHKIHIA.
Juneitnas pyukuus. IToctpoenue
rpaduka TMHEHHON (PYHKIUH.
I'paduk dynknmm y =[x]

OTMedaTh B KOOPAUHATHOM NJIOCKOCTH TOYKH T10
3aJJaHHBIM KOOpJAWHATAM; CTPOUTH TpaUKU HECITOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (DOPMYJIaMH, B TOM YHCJIC C
MOMOIIBIO TP POBBIX JITaOOPATOPHIA.

I[IpyMeHsATh, U3y4aTh IPEUMYyLLECTBA,
WHTEePNPeTUPOBATHh rpadUUueCKUl CIOCOO TIPEJICTABIICHUS
¥ aHAJIN3a Pa3HOOOpa3HOU KU3HEHHOW WHQOpMAIUH.
OcBauBaThb noHsATHE (QYHKIIUH, OBJIAJICBATH
(pyHKIIMOHAJIBHON TEPMHUHOJIOTHUEMN.

Pacno3sHaBaTh JuHelny0 GyHKIum© Yy = kx + b,
ONMHUCHIBATDH €€ CBOWCTBA B 3aBUCUMOCTHU OT 3HAYECHUU

koo durnuentos k u b.
Ctpouth rpaduku JuHEHHON Q(YHKINH, (QYHKIHUHA

= | x].
i//lCHOJIb3OBaTb nudpoBbIe pecypchl Ul IOCTPOCHUS
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rpaduKoB QPYHKIIHH U U3YyUYCHUSI UX CBOUCTB.
IIpnBOoauTE IpUMEPHI JINHEWHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MpoLeccax U sIBJICHUSIX

IloBTOpEHUE N
06001 eHHue
(6 1)

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

BbIOMpaTh, IPUMEHATh OLleHUBATh CIIOCOObI CPAaBHEHUS
4YHCeJl, BBIYUCIIEHUI, TpeoOpa3oBaHUil BEIPAKEHUI,
pelLIeHNsT YpaBHEHUM.

OcylecTB/aIATh CAMOKOHTPOJIb BBHINOJHIEMBIX JEHCTBUN U
CaMONPOBEPKY pe3ybTaTa BEIYHUCICHUMH,
npeoOpa3zoBaHU, MOCTPOSHUM.

PemaThb 3aa4M U3 peajibHOM )KU3HU, IPUMEHSATh
MaTeMaTHU4eCKHe 3HAHUS /IS pelIeHus 3a71ad U3 IPyTrux
IIPEeIMETOB.

PemaTh TeKCTOBBIE 3a4a4M, CP)ABHUBATh, BBIOUPATh
CIOCOOBI PEIICHUS 3aJ1a4uu
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8 kiacc (He menee 102 y)

Ha3BaHue

pa3gesa (Tembl)
Kypca (4uc10 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHAbI A€ATE/IBHOCTH 06yqa10mnxca

Yuciaa n
BbIYHCJ/ICHUA.
KBaapaTHsbie

KOpPHH
(15 4)

KBanpaTHbelii KOpeHb U3 YHCIIA.

ITonsitue 00 uppanoOHaAIBLHOM
qucie. JecaTudHeie
OPUOITIKESHUS
UppalMOHaJIbHbIX YHUCEII.
JlencTBUTENBHBIE YHCIIA.
CpaBHEHUE NEHUCTBUTEIBHBIX
qucen. ApudMeTHIeCcKuit
KBaJIpAaTHBIM KOPEHb.
VYpaBHeHHE BUIA X~ = d.
CaoiicTBa apu(pMEeTHIECKUX
KBaJIpaTHBIX KOPHEMU.
IIpeoOpa3zoBaHre YUCIIOBBIX
BBIPAXKECHUM, COACpIKAINX
KBaJpaTHbIE KOPHU

dopmysIMpOBATH ONIpee/IeHUe KBaJ[PaTHOTO KOPHSI U3
qucia, apupMETHIECKOTO KBaJPaTHOTO KOPHSI.
IIpMMeHATH onepayio U3BJICUEHUs KBaIPATHOTO
KOPHSI U3 YHCJIa, UCMOJIb3YS ITPU HEOOXOIUMOCTH
KaJIbKYJIATOP.

OuneHUBaATh KBaJpaTHbIE KOPHU IIEJIBIMH YHCIaMHU U
JIECSITAYHBIMU IPOOSIMH.

CpaBHHMBATh U YNIOPAAOYMBATb PAIlMOHAIBHBIC U
HppallMoOHaIbHBIC YHCJIIA, 3aITMCAHHBIE C TTOMOIIBIO
KBaJpaTHBIX KOPHEMU.

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

HccnepoBaTh CBOMCTBA KBAJPATHBIX KOPHEH, MPOBO/ISI
YHUCIOBBIE YKCIEPUMEHTHI C UCITOJIb30BAaHUEM
KaJIbKyJsITOpa (KOMIIBIOTEPA).

JloKa3bIBaTh CBOMCTBA apuPMETHUSCKUX KBAAPATHBIX
KOpHEW; NPUMEHSITh UX s IPeoOpa3oBaHUs
BBIPA’KECHUN.

BbINOJ/JIHATHL IPpeo6pa30BaHMUs BEIpAXXESHUH, coaepiKa-
X KBaJpaTHbIE KOPHHU. BrIpakaTh IIepeMeHHbIE U3
reoMeTpuuecKux U (puzundeckux GopmyI.
BBIYMC/IATH 3HAYEHUA BBIPAXKECHUM, COAECPKAINX
KBaJIpaTHBIE KOPHU, UCMOJIB3YsI IPU HEOOXOUMOCTH
KaJIbKYJISITOP.

M cnoJib30BaTh B XO/I€ PEILICHUs 3a1a4 JIEMEHTAapHbIEe
MIpEeACTaBICHUS, CBSI3aHHBIEC C NPHUOIMKEHHBIMU
3HAUYCHUSIMU BEITUYHH.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSI MaTEMaTHKHU
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YucJia u

CreneHp ¢ NEJIbIM ITOKA3aTEIEM.

@®opMyIMpPOBATH OMNpe/iesieHue CTEICHHU C 1EJIbIM

BbIYHCJICHUS. CraHaapTHas 3a11ch 4uclia. IOKa3aTeJIEM.
CreneHsb ¢ nejbIM Pa3smepbr 0OBEKTOB IIpeacraBasiTh 3anuch OOJIBIIMX U MaJIbIX YHCET B
nokasarejem OKpy»Karouero mupa (ot craHgapTHOM Bujae. CpaBHMBAaTh 4KuCia U BEJIMYUHBI,
(7 ) DJIEMEHTApPHBIX YaCTUL 1O 3allMCaHHbIE C MCIIOJb30BaHueM cteneHu 10.
KOCMHYECKUX OOBEKTOB), Hcnoab3oBarh 3alMCh YUCEIl B CTAHAAPTHOM BUJE I
JUIMTEIBHOCTh IIPOLIECCOB BBIpaXEHUSI Pa3MepPOB OOBEKTOB, JIUTEIBHOCTHU MPOIIeC-
OKpY>KarollleM MUpe. COB B OKPY>KarollleM MHpE.
CBoiicTBa CTENEHU C LEIbIM ®opmy/IMpPOBaTh, 3alIUCLIBATL B CHMBOJIMYECKOH (opme U
IIOKa3aTelIeM WJLJIIOCTPUPOBATH NPMMEPaMH CBOMCTBA CTEIIEHU C
LEJIBIM ITOKa3aTEIEM.
IIpuMeHsATH cBOWCTBA CTENEHU JJIs1 MpeoOpa3zoBaHUs
BBIPAXKEHUM, COJEPIKAIUX CTEIICHHU C LIEIIBbIM
nokasaresjaeM. BeInoHATH JedcTBUA C YHUCIIaMU,
3alMCaHHbIMH B CTAaHJAAPTHOM BHJI€ (YMHO>KEHUE,
JICJIEHUE, BO3BEJICHUE B CTEIICHb)
Auaredpanuyeckue KBagpatubiil TpéxusieH. Pacno3zHaBaTrh KBaJpaTHBINA TPEXYIICH, YCTAHABIUBATH
BbIPAaKEeHHUSI. Paznoxxenue kBagpaTtHOro BO3MOYKHOCTB €r'0 Pa3JI0KECHWsI HAa MHOKUTEIIN.
KBaaparubii TpEXUJIEHAHA MHOXXUTEIN PackiaabiBaTh HA MHOKUTEJIM KBaJIPaTHBIA TPEXUIICHC

TpéxuJiieH (5 u)

HCOTPpULIATCIIbBHBIM JUCKPUMHUHAHTOM

Auredpanyeckue
BbIPaKEHUsI.
Anredpanyeckas
apoos (15 u)

AnrebOpandeckasi 1poOb.
JlonycTtumele 3HaUCHUSA
IIEPEMEHHBIX, BXOSIINX B
anrebpandecKkre BEIpa>KeHHUSI.
OcHOBHOE CBOICTBO
anrebpandeckou Ipoou.
CokpaiiieHue JIpooei.
CioxeHue, BEIUUTAHUC,
YMHOYKEHHE U JICJICHHUE
anrebpandeckux Ipooei.
IIpeobGpa3oBaHue BbIpaKEHUMH,
coZiepKalIuX aJIreopandecKue

3anuceiBaTh ajnredOpanyeckue BbIpakeHus. Haxoaursb
00J1acTh ONPEAEIECHUS PAllMOHAJIBHOTO BBIPAYKEHMUSI.
BbINOJHATH YMCIOBBIE NTOJICTAHOBKU U BBIYMCJIATH
3HaU€HHUE APOOU, B TOM YHCJIE C IIOMOIIBIO
KaJbKyasiTopa. PopMyJMpoBaTh OCHOBHOE CBOMCTBO
anredpanyvecKkon Apoodu U MPMMEHATH €ro JJIs
npeobpazoBaHUs ApoOeii. BLINOJIHATH elicTBUS C
anrebpandeckumu poosimu. [IpumensTes npeoOpa3zoBaHus
BBIPDA)KEHUH Ul pelIeHus13a1a4. Beipaxkarsb
nepeMeHHbIe U3 Gopmyn (PU3HIECKUX, TEOMETPUIECCKUX,
OMHUCHIBAIOIINX OBITOBBIE CUTYAIIHH)
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pobu

YpaBHeHuda u
HepaBeHCTBa.
KBaapaTHbie
ypaBHeHus (15 4)

KBagpartHoe ypaBHeHUeE.
Henonnoe kBaapaTrHoe
ypaBHeHHEe. Dopmyiia KOpHEN
KBaJIPATHOTO ypaBHEHHUSI.
Teopema Buera. Pemenue
YpPaBHEHUU, CBOASIIINXCS K
KBaJpaTHbIM. [Ipocreiimne
JIPOOHO-paIlMOHAIBHBIC
YpaBHEHUS.

Penienue TekCTOBBIX 3a1a4 C
MOMOIIBIO KBaJAPaTHBIX
YpaBHEHU N

Pacno3HaBaTh KBaJpaTHbIC YPABHCHMUSI.
3anuceiBaTh POPMYyJIy KOpHENH KBAJIPATHOTO
ypaBHEHUS; peliaThb KBaJpaTHble ypABHEHUS —
ITIOJIHBIC U HCIIOJIHBIC.

IIpoBOAMTH NpOCTEHIINE UCC/IeJOBAHUS KBAIPAaTHBIX
YpaBHEHHUM.

PewmiaTb ypaBHEHMSs, CBOISIIINECS K KBaJAPaTHBIM, C
MOMOIIBIO TIPEOOpPa30OBAHUN M 3aMEHOU TTIEPEMEHHOM.
Ha61104aTh 1 aHAJIM3UPOBATD CBSI3b MEX/1y KOPHSIMU
nKoddPuIeHTaMu KBaAPATHOTO YPaBHEHUS.
dopmysMpoBaThb TeopemMy Buera, a Takyke oOpaTHYIO
TCOPEMY, IPUMCHATL 9T TCOPCMbI AJIsd PCIICHUA
3a7a4.

PelnaTh TeKCTOBBIE 3a4a4HU anreOpandecKuM
CIIOCOOOM: TIEPEXOAUTH OT CIIOBECHOU (POPMYITUPOBKHA
YCJIOBUS 337]a4H K ajreopandecKkoil Moieau myTém
COCTAaBJICHHUSI YpaBHEHMUSI; pelIaTh COCTaBJICHHOE
YpaBHEHHE; HHTEPIPETUPOBATH PE3yabTarT.
3HAKOMUTBCS C UCTOPHUEN pa3BUTHsI aJIreOphI

YpaBHeHusa
U HEpAaBEHCTBA.
CucreMbl

ypaBHEHUH
(13 4)

JInHeliHOEe ypaBHEHHE C ABYMSI

EepEeMEHHBIMH, €T0 TpaduK,

IIPpUMEPHI PEIICHUs] YPAaBHEHUN B

L EeJIbIX YHCIIax.

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

I'padmueckas nHTEpHIpEeTAlIUS

YpPaBHEHUS C NBYMsI
NEPEMEHHBIMU U CUCTEM
YPaABHEHUM C JIBYMSI

Pacno3HaBaTh JIMHCUHbBIC YPABHEHUS C IBYMsI

IE€PEMEHHBIMU.
CtpouTsh rpaduku TUHEHHBIX YpaBHEHUI, B TOM YHCIIS
W CI0J1b3yA U POBbIE peCypCHI.

Pas/sim4yaTh napajuiejibHbIE U IIEPECEKAIOIIUECs
OpsAMbIENIO UX YPABHEHUSIM.

PewiaTb cUCTEMBI JIBYX JIMHEUHBIX YPABHEHUU C ABYMs
MEPEMEHHBIMHU MOACTAHOBKON U CIIOKECHUEM.

PelraTsb npocTeiinmne CUCTEMbI, B KOTOPBIX OJTHO U3
YPaBHEHUU HE SIBISIETCS JINHECHHBIM.

IIpuBoAUTH rpadUUeCcKyI0 MHTEPNPETALUIO PEIICHHS
YPaBHEHUs C IBYMs IIEPEMEHHBIMU U CUCTEM

i/)paBHeHI/II‘/ic JABYMsI IIEPEMEHHBIMMU.
elIaTh TEKCTOBbIE 3a/la4M aJIreOpandeckuM criocooomM
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IEpPEMEHHBIMH.
Pemenne TekcTOBBIX 3a/1a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUM

YpaBHeHusa u
HepaBeHCTBa.
HepaBeHnctBa (12 4)

HucioBble HEPABEHCTBA U UX
CBOMCTBA.

HepaBencTBo ¢ ogHOM
nepeMeHHOM. JIuHelHbIe
HEPaBEHCTBA C OJTHOM
IIEPEMEHHOMN U UX pELICHUE.
Cucrtembl JIMHEHHBIX HEPABEHCTB
C OJIHOM NEPEMEHHOMN U UX
peuieHue.

N300paxkeHune penieHus
JIMHEWHOI'O HEPAaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU NPSIMOU

dopmMy/IMpPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WUTFOCTPUPOBATH UX HA KOOPAWUHATHOU MPAMOMH,
AOKa3bIBaTh aJIT€OpanyvECcKH.

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

PemaThb cucTteMbl JIMHEHHBIX HEPABEHCTB, U300pakaTh
pelIeHNEe CUCTEMBlI HEPABECHCTB HA YMCIJIOBOU IPSIMOU

DOYyHKIUU.
OCHOBHBIE IOHATUSA
(54)

IToussitue ¢dynknmu. OOGIacTh
OTIpeJZIeICHUsI W  MHOYKECTBO,
3HadeHut QyHKIHEH. CnocoObl
3aJlaHUs dynkomit.  I'paduxk]

¢yskoun. CpolicTBa (DYHKIINH,
X oToOpakeHue Ha rpaduke

Hcnosb30BaTh (QYHKIMOHAIBHYIO TEPMHUHOJIOTUIO U

CUMBOJIUKY.
BpI4UC/IATh 3HA4YeHUA GYHKIUN, 3aIaHHBIX (OopMyJiaMHu
(mpr  HEOOXOAMMOCTH HMCHOJb30BaTh KaJIBKYJSITOP);

COCTABJIATh TAOJJIMIBI 3Ha4YeHUN ¢yHkunu. CTpOUTH IO
TOYKaM rpapuKH QpyHKIUHA.
OnuceIiBaTh CBOWCTBA (QYHKIUHA
rpau4ecKoro MmpeacTaBICHUS.
Hcnoib30BaTh (QyHKIHOHAIBHYI0O TEPMHUHOJIOTHIO M
CUMBOJIMKY.

HcciepoBars  mnpumepbl  rpa@uUKoOB,  OTPaXKAOUIUX|
peanbHBIE MPOIIECCH U siBJIeHUs. [IpUBOAUTH NpUMepPbI
NPOLIECCOB U SIBIECHUM C 3aJaHHBIMH CBOWCTBAMH.
Hcnosb30BaTh KOMIOBIOTEPHBIE  NpOrpaMMbl s
noctpoeHust rpadukoB (GYHKIMHA W HUIYYEHUS HX|
CBOMCTB

Ha OCHOBE €€
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DOYyHKIUU.
YucsoBbie

byHKIMMN
(94)

YrteHnue U nocrpoeHue rpaukon
¢dynkoumii. IIpumepsr rpadukoB
pyHKOHH, oTparkaronImnx
peanbHBIE TIPOIECCHI.
@DyHKIIMHU, ONHUCHIBAIOIINE
OpsIMyI0 U OOpaTHYIO
MMPONOPIHOHATILHBIE
3aBUCHUMOCTH, UX TpaPUKH.
I'uniep6ona.

HaxoauThb c noMo1ubI0 rpaduka QyHKIINY 3HAYCHHUE
OI[HOﬁ U3 paccCMaTpUBACMbIX BCIWYHMH 11O 3HAYCHUHIO
JAPYTroOu.

B HecnoXHBIX ciydasix BbIpakaTbhb (pOpMyJioun
3aBUCHMMOCTb MEX/1y BEJIMUMHAMH.

OnuceIBaTh XapakTep U3MEHEHUSI OJHOU BEJIMYUHBI B
3aBUCUMOCTHU OT U3MEHECHMUS JAPYTOu.

I'papuxk dysknumn y = x°.
dyHkuuu Yy = X3, Yy = X,
Yy =\/x, Yy = [x]; rpaduueckoe

peleHue ypaBHEHHMM W CHCTEM
YpaBHEHUI

Pacno3HaBaTh BUBI N3y4aeMbIX byHKIIMIA.
IToka3sIBaTh cxeMaTHU4eCKH MTOJIOKEHHE Ha
KOOPAWHATHON TIJIOCKOCTH TpadukoB (GYHKOUNA BHA:
y=x,y=x,

y =Vx,y = |xI.

Hcnosib30BaTh PyHKIMOHAJIbHO-TPadHuyecKue
npeAcTaBJIEHUA IS PEIICHUS U UCCIIEIOBAHUS
YPaBHEHUU U CUCTEM YPABHEHUIA.

IIpuMeHATH BUPPOBBIE peCyPChI TSI TTOCTPOSHUS
rpa¢ukoB QyHKIHH

IloBTOpEHUE N
06001 eHHue
(6 1)

IToBTOpEHHE OCHOBHBIX NOHATHU
1 METOOB KypCOB 7 U 8 KJIacCOB,
0000111eHne 3HaHUM

BbIOMpaTh, IPUMEHATH, OLLEHMBATh CIIOCOObI CPAaBHEHUS
4yHuCes, BBIYMCICHUM, MNpeoOpa3oBaHUM  BBIPaKECHUH,
pelLIeHUs] YpaBHEHUM.

OcylecTB/IATh CAMOKOHTPOJIb BBIIOIHSAEMBIX AEHCTBUIN
u CaMOIIPOBEPKY pe3yibTara BbIYHCIICHUMH,
npeoOpa3zoBaHUM, MOCTPOSHUM.

Pemath 3aja4yM M3 peaJIbHOW >XHU3HHM, NPHUMEHATh
MaTeMaTUYE€CKHE 3HAHUS JUIsl pelleHMs 3a7ad U3 APYyTrux
IIPEeIMETOB.

Pemiath TEKCTOBBbIE 33Ja4M, CpaBHUBATh, BBIOUPATh
CIOCOOBI PEIICHUS 3aJ1a49d
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9 kaacc (He meHee 102 y)

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

OCHOBHOe cojep:KaHue

OcCHOBHbIE BUJbI AeATEJBHOCTH 00YyYaKIIUXCA

Yucaa u
BbIYMCJIEHUA.
JlelicTBUTE/IbHbIE
qucjaa

(9 9)

ParmmonanpHbIC YMCIIA,
"ppalMoHalIbHBIC YHCIIA,
KOHEYHbIE U OEeCKOHEYHBIE
JIeCATUYHBIC IPpoOU. MHOXKECTBO
NEeNCTBUTEILHBIX YHCEI;
NEUCTBUTENBHEBIE YHCIa KakK
OeCKOHEYHbIE JEeCITUYHBIE
npobu. B3auMHO OJTHO3ZHAYHOE

COOTBCTCTBHUC MCKIY MHOKCCTBOM

JICMCTBUTEIBHBIX YHUCET U
MHOYECTBOM TOYEK
KOOPJAMHATHOMN IPSIMOM.
CpaBHeHHE NENUCTBUTEIILHBIX
quce, apupmeTniecKkue
JAEWUCTBUS C NEUCTBUTEIBHBIMU
4HCJIaMU.

I[Ipubnuxx€HHoE 3HaAUYCHUE
BEJIMYUHBI, TOUYHOCTH
OpUOIINIKEHUSL.

Oxkpyriienue yucen. [Ipukuaka u
OLIEHKa pPEe3yJIbTaTOB
BBIYUCIICHUI

Pa3BUBaTh NpeACTaBJIE€HUS O YHUCIax: OT MHOXXECTBa
HATypaJIbHBIX YHCEI JI0 MHOXECTBa JICHCTBUTEIBHBIX
qUCel.

O3HAKOMHUTBCS C BOBMOYKHOCTBIO PEACTABICHUS
JICCTBUTEIBHOTO YHCJIa KaK OECKOHEYHOU NEeCATUYHOMU
JIpoOU, NPUMEHATD JCCITUIHBIC TPUOIVIKSHHUSI
palMoHaJIBLHBIX U UPPAMOHATIBHBIX YHCEI.
N306paxKaTh JcHCTBUTEIILHBIC YHUCIIA TOYKAMHU
KOOPJAMHATHOU IIPSIMOM.

3anuchiBaTh, CPABHUBATh U YNOPAA0YUBATH
NEeUCTBUTEIILHBIC YUCIIA.

BBINOJIHATB, COUeTasi yCTHbIE U MUCbMEHHBIC TIPUEMBI,
apudmMeTHIECKUE AENCTBUSA C pAllHOHATIBHBIMA
4yuciaMi; HAXOAUThb 3HAUCHUS CTETICHEH C 1IeTbIMU
NoKa3aTeJIIMU U KOpHEW; BBIYUCJ/IATD 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUM.

ITosnyyuTs NpeacTaBJI€eHUEe O 3HAYUMOCTH
JICUCTBUTEJILHBIX YHCEJI B IIPAKTUYECKOU IESATECIHbHOCTU
4eJIoBEeKa.

AHa/nM3upoBaTh U JejiaTh BBIBOABI O TOUHOCTU
NPUOIUKEHUS JICUCTBUTEIBLHOTO YUCIIA MPU PEIICHUU
3a1ay.

OKpyrjfTh ACCTBUTEIILHBIE YHUCIIa, BBINOJIHAThH
NPUKUAKY pe3yibTaTa BbIUMCIECHUM, OI€HKY 3HAaUCHUU
YHUCIIOBBIX BBIPAKEHUH.

3HAKOMUTBHCS C MCTOPUEN Pa3BUTHSI MAaTEMATUKHU
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YpaBHeHuda u
HepaBeHCTBa.
YpaBHeHHUsI C 0 ZHOU
nepeMeHHou (14 4)

JInneliHoe ypaBHeHue. Penienue
YPaBHEHUM, CBOIASAMINXCS K
JIUHEWHBIM.

KBagpatHoe ypaBHEHHUE.
Pemenue ypaBHeHUI,
CBOJSIIIIUXCS K KBaJIpaTHBIM.
bukBanpaTtHble ypaBHEHUS.
IIpumeps! penreHnst ypaBHEHUN
TpeTbell U 4E€TBEPTOU CTEIICHEU
Pa3JI0KE€HUEM Ha MHOYXKHUTEIIH.
Pemrenne ipoOHO-paninoHaILHBIX
YPaBHEHUM.

Pemenne TekcToBBIX 3a1a4
ajnreOpamndecKuM METOJIOM

OcBauBaTh, 3aIOMUHATh M MNPHUMEHATb rpaduydeckKue
MEeTO/AbI ITPU PEIICHUN YPaBHESHHUU, HEPABCHCTB U UX
CHCTEM.

Pacno3HaBaTh 1ielibie U ApOoOHbIC ypaBHEeHMs. PemaTh
JINHEVHbIE U KBaJpaTHble YPAaBHEHUS, YPAaBHCHHUS,
CBOJSIIIIHECS K HUM, ITPOCTEHIINE APOOHO-
panuoHaJIbHBIC YPaBHCHUSI.

IIpeasiaraTh BO3MOXHBIE CITOCOOBI PEHIEHUS TEKCTOBBIX
3a/1a4, 06CYKJAaTh UX U pellaTh TCKCTOBBIC 3aJa9u
pa3HBIMH CITOCOOaMM.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS MAaTEMAaTUKHU

YpaBHeHuda u
HepaBeHCTRBa.
Cucremsl
yPaBHEHUM
(14 4)

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

I'padmueckast uHTEpIIpETALIUS
CHUCTEMBI ypPaBHEHUM C JABYMs
HEPEMEHHBIMU.

Pemenne TekcToBBIX 3a1a4
anreOpamdecKuM CIrocoOoM

OcBauBaTh U NPUMEHATDb IIPUEMBI PELIECHUS CUCTEMBI
JIByX JUHEUHBIX YpaBHEHUH C ABYMsl IIEPEMEHHBIMHU U
CHUCTEMBI JIByX YPaBHEHMUM, B KOTOPBIX OJTHO yYpaBHEHHUE
HE SIBJISIETCS JIUMHEHWHBIM.

Hcnonb30BaTh QyHKIIMOHAIBHO-TpaUIEeCKHe
pEJICTaBIIEHUS 1 pelleHUus1 U UCCIe,OBaHUusA
YPAaBHEHUUN U CUCTEM.

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

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSI MAaTEMaTHKHU

YpaBHeHuda u
HepaBeHCTBA.
HepaseHnctBa (16 4)

YHucioBbIE HEPABEHCTBA U UX
CBOMCTBA.

JInHeliHble HEpaBEHCTBA C OJHOU
IIEPEMEHHOMN 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.
BBINOJIHATB npeoOpa3oBaHMsI HEPABEHCTB, MCIOJIb30BaTh
JUIsI TIpeoOpa30BaHusl CBOWCTBA YMCIIOBBIX HEPABCHCTB.
Pacno3HaBaTh JUHEUHBIE U KBAJIPATHBIE HEPABEHCTBA.
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pelieHue.

KBanpaTrHbie HEpaBEHCTBA U UX
peuieHue.

I'paduueckast ”HTEpIIpETALIUS
HEpPaBE€HCTB U CUCTEM
HEpPaBEHCTB C ABYMS
IepeMEeHHBIMH

PeliaTb JUHEUHbIC HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U pelIaTh UX; 0OCYKAATh
[OJIYYEHHBIC PEIICHUS.

N306pakaTh pernicHUe HEPABSHCTBA U CUCTEMBbI
HEPABEHCTB HA YMCJIOBOU NPsIMOM, 3alIMChIBATh
pelIeHrE C TOMOILBIO CUMBOJIOB.

PewiaTep KBaJpaTHbIC HEPABEHCTBA, UCIIOJIB3Ys
rpaduueckue IpeICTaBICHUS.

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

OPHUEHTHUPOBAHHBIX
dyHKIIMU KBagparuunas ¢pyHkuus, e€ Pacno3HaBaThb BUJIbI N3y4aeMBbIX bynkmii;
(16 4) rpaduk u csoiictsa. Ilapabona, W/LIIOCTPUPOBATH cXxeMaTHU4eCKH, OO BACHATDH

KOOPJAMHATHI BEPIINHBI
napa0doJibl, OCb CUMMETPHUHU
napaboJibl. CTeTieHHbIC
(¢yHKOMHU ¢ HATypaTBHBIMH
rmoxazareiisiMu 2 U 3, ux
rpa¢uKu U CBOHCTBA.
I'padpuku pyuxmuii: Yy = kx,

y=kx+b, y=- y=ax’

I
8
Hw
S

I
Py
<

I
=

y

paCITOJIOKEHNE Ha KOOPJIMHATHON IUIOCKOCTH TpaduKOB
N k

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

= ax’,

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

KOD(D(PHUIIMEHTOB; OMUCHIBATH WX CBOMCTBA.

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

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

Ctpoutb M HM300paXaThb CXeMaTH4YeCKH TpapuKku
KBaJpaTHYHBIX (PYHKIIUH, 3aJaHHBIX (QOpPMYyJIaMU BHIA Y =
ax’,y = ax* + q,y = a(x + p)?, y = ax’* + bx + c.
AHa/IM3MPOBATH U NIPUMEHATb CBOMCTBA U3YUYEHHBIX
(yHKUIHI U1 UX TOCTPOCHUSI, B TOM YHCJIIE€ C TIOMOIIIBIO
HUQPOBBIX PECYPCOB
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IIpencrasienue IIpencrasienue JaHHBIX B OcBauBaTthb cnoco0bI IPEACTABICHUS] CTATUCTUYECKUX

AAHHBIX Tabnunax. [lpakTuueckue JITaHHBIX U YHCJIOBBIX MAaCCUBOB C IIOMOIIBIO TaOJIUIL U
(CRY) BBIYHMCIICHUS O TaOJIMYHBIM JarpaMM € MCHOJIb30BAHHUEM aKTyaJbHbBIX U BaXKHBIX
JaHHBIM. M3BeueHue u JTaHHBIX (AeMorpaduyecKue JaHHbIe, IIPOU3BOACTBO
UHTEpIIpeTalusl TaOJIUYHBIX IIPOMBIIIJIEHHON U CEIbCKOXO03IMCTBEHHON NPOAYKIIUH,
naHHbIX. [IpakTudeckass pabora | OOIIECTBEHHBIE U IIPUPOJIHBIC SIBJICHUS).
«Tadauuen. H3yuaTh MeToabl paboThI C TAOTUYHBIMHA U
I'paduueckoe npesicTaBiIeHne rpaUIEeCKUMM IIPEJICTABIICHUSIMU JAHHBIX C TIOMOIIBIO
JITaHHBIX B BUJI€ KPYTOBBIX, HU(PPOBBIX PECYPCOB B XOA€ IMIPAKTHUECKUX paboT

CTOJIOMKOBBIX (CTOJIOUATHIX)
auarpamMm. UTeHrue U moCcTpoOeHUe
nuarpamm. IIpumepsr
neMorpauuecKuxX JuarpamMm.
IIpakTuueckast padora

«JlnarpamMmbD»
OmnucarenbHas Yucnossie HabOpwl. CpenHee OcBauBaTb NOHATHS: YHCIOBONH HaboOp, Mepa
craTucTuka (5 4) apudmeTudeckoe. HIEHTpaJIbHOW TEHACHIINHU (Mepa 1IEHTpa), B TOM YUCJIe
Menuana yucioBoro Habopa. cpenHee apudmMeTHnyecKoe, MeauaHa.
Y CTOMYUBOCTh MEJIUAHBI. OnuchIBaTh CTATUCTUYECKUE JITAHHBIE C TOMOIIBIO
IIpakTnueckast pabora «CpeaHue| cpeaHero apupmMeTudecKkoro u Meamuansl. Pemats
3HAYECHUSD. 3aJ1a4u.
HanOonpliee 1 HauMeHblIIEE HN3y4yarb CBOMCTBA CPEIHNUX, B TOM YHUCJIIE C IIOMOIIBIO
3HAYE€HUsI YHMCJIOBOTO Habopa. HU(POBBIX PECYPCOB, B X0JI€ MPAKTHIYECKUX paOOT.
Pazmax OcBauBaTh MOHATHUSA: HanOOJIbIIICe U HAUMEHBIIICE

3HA4Y€HUsI YMCIOBOIO MacCUBa, pa3Max.

PemaThb 3aa4M Ha BbIOOp cioco0a onycaHus JaHHBIX B
COOTBETCTBHUM C NPUPOJION TaHHBIX U LEISIMU
HCCIEeO0BAHUS
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BepositHOCTB M
4acTora CJay4auHOoro
coObITHS

Ciy4yallHbIM ONBIT U CIIy4allHOE
cooreiTHE. BeposTHOCTh U
gacToTra cooslTus. Ponb

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

(2 9) MaJIOBEPOSITHBIX U MpakTHUYecKu | M3ydYaTh 3HAUMMOCTh MaJOBEPOSITHBIX COOBITUN B
JJOCTOBEPHBIX COOBITUH B OpUPOJE U OOIIECTBE HA BAXKHBIX MpUMepax (aBapuH,
MpHUpPOJIEe U B 00IIIecTBe. MOHeTa | HECYACTHBIE CIIy4aH, 3alllUTa IIEPCOHAIIBHOM
U UrpajibHasi KOCTb B TEOPUU nHOpMaIINH, Tiepeaada JJTaHHBIX ).
BEPOSATHOCTEN. HN3yuyaThb posib KJIIACCUYECKUX BEPOSITHOCTHBIX MOAEJICH
IIpakTuueckast padbora (MOHeTa, urpajibHasi KOCTb) B TEOPHUH BEPOSITHOCTEH.
«HacroraBeInaJieHus1 opJia» Ha0JuroaaTh 1 M3y4aTh 4acTOTY COOBITUN B IIPOCTHIX
AKCIIEPUMEHTAaX, B TOM YHCJIE€ C MOMOIIBIO ITH(PPOBHIX
pecypcoB, B X0/1€ NPaKTUYECKOU pabOThI
MHoxkecTBa MHOk€ecTBO, IIOJIMHOXECTBO. OcBauBaTh NOHATHA: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
By Omnepanumu HaJi MHOYXKECTBaAMM: IIOJIMHO>KECTBO.

o0be/IMHEHNE, IIepeceyeHune,
JIOTIOJIHEHHUE.

BbINOJIHATH onepanmuu HaJd MHOXKCCTBaAMMU:
O6’I)CI[I/IH6HI/IC, nepeCceuyCcHUcC, JOIMOJTHCHUC.

CaoiicTBa ornepariumii Hajq
MHOYKECTBAMM:
IMepEMECTUTEIIHLHOE,
coyeTaTeabHOe,
pacripeeuTeIbHOE, BKIFOYCHHUS.
I'paduueckoe nipesicTaBiIeHNE
MHOYECTB

Hcnonb30BaTh CBOWCTBA: NMEPEMECTUTEIILHOE,
coyeTaTeJIbHOE, paclpeaeIMTeIbHOE, BKIIOUCHHUS.
Hcnoan3oBaTh rpadudeckoe npeacTaBIeHUEe MHOKECTB
HpI/I OITMCaHUM peaJII)HI)IX HpOIICCCOB 151 HBHGHHﬁ, HpI/I
peuleHny 3a7a4 U3 JAPYrux y4eOHBIXIIPEIMETOB U
KYpCOB
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IloBTOpEHUE, Yucsia U BbIYMCJAEHUA (3anuch, | OnepupoBaTh NOHATUSAMHU: MHOXXECTBO, ITOJIMHOXKECTBO,

006001 eHue, CpaBHEHHE, NEeCTBUS Cc | omepanuu HaJ MHO>KECTBaAMU; HMCIO0JIb30BaTh
cUCTeMaTUu3anus JICUCTBUTEIIbHBIMU 4uCJIaMHU, | TpadUYecKoe TPEICTABICHHUE MHOXECTB JJIsS OIMHCAHUSI
3HaHuu! qucJioBasl IIpsiMasi; MPOLIEHTHI, | peajbHBIX MPOIIECCOB U SIBJICHUM, IPHU PEIICHUU 3a1a4 U3
(18 4) OTHOIIICHUS, MPOMOPIINH; | JAPYTUX yYEeOHBIX IPEIMETOB.
OKpYTJICHUE, NpUONNIKEHUE, | AKTya/JIuU3MPOBAaTh TEPMHHOJIOTUI0 U  OCHOBHbIE
OLICHKA; PCEIICHUE TEKCTOBBIX | NelCTBUSA, CBA3aHHbIE C YMCJIAMM: HATypajIbHOE YHUCIIO,
3aga4 apu(pMETHIECKUM IIPOCTO€ M COCTAaBHOC 4YHCJIA, ACIUMOCTL HaTypaJlbHBIX
CIIOCOOOM) 4uces, MPU3HAKU JEIUMOCTH, LEJI0E YUCI0, MOAYJIb YUCIIA,

OOBIKHOBEHHAs] WU JECSTUYHAsi JIpOOM, CTaHIAPTHBIA BHU
yucia, apupMeTHIecKuii KBaapaTHBI KOPEHb.

BbINOJIHATH AEeNCTBUA, CPABHUBATh U yNOPALOYMBATh
4uciia, NPEACTaBIsITh YWUCIAa HAa KOOPAMHATHOM IIPSIMOM,
OKpYIJVIAATh YHCJIA; BBINOJIHATH HNPUKHUAKY M OILEHKY
pe3ynbTaTa BBIYUCICHUM.

PemiaTh TEeKCTOBBIE 334241 apU(PMETHIESCKUM CIIOCOOOM.

PemiaTh npakKkTU4YecKHe  3aJadm, coJieprKalue
MPOLIEHTHI, JI0JM, YacTH, BbIpaXKarolllle 3aBUCHUMOCTH:
CKOpOCTb — BpeMsi —  pPacCTOsIHWEe, IeHa —
KOJIMYECTBO — CTOUMOCTbh, OOBEM pabOThl — BpeMsl —
HPOU3BOJAUTEIBHOCTh TPY/ia.

Pa36upaTtsb peanbHbIE JKU3HEHHbIC CUTyaluu,
dopMy/1MpOBATH UX Ha SI3bIKE MATEMAaTUKH, HAXOAUTh
peuICcHuC, IIPUMCHAA MaTeMaTHUYCCKHUH arirapar,

MHTEPNPETUPOBATH pe3yJIbTaT

! 31ech npecTaBIeHbI YIIEMEHTHI CONEPIKAHUS Kypca, H3y4aBIIHecs B 5—8 KJIaccax U TPeOyIoLe MOBTOPEH s, 0000IIe s H cucTeMaTH3anuu. OGpaIiaThcs
KATOMY MaTepHaly MOKHO B BHJIE aKIIEHTA Ha 3aBepIIaroIleM dTalrle M3ydeHHsI Kypca 9 Kilacca WiIN paclpeielsiTh 110 COOTBETCTBYIONIMM TEMAaTHUECKHUM pas3/jeiiam,
u3ydaeMbIM B T€UE€HHE y4eOHOro rona.
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Anre6panyecKkue  BbIpa)KeHMS
(mpeoOpa3zoBaHue
anrebpandeckux BBIpAKCHUMH,

JIOITYCTUMBbIE 3HAUYCHUS )

OnepupoBaTh NOHATUAMM: CTEIIEHD C LIEJIBIM
rokaszareJieM, apu(pMeTHIeCKU KBagpaTHBII KOPEHb,
MHOTO4YJICH, ajreOpanyeckas ApoOb, TOXKIECTBO.
BBINOJ/IHATH OCHOBHBIE A€M CTBUA: BHITIOIHATH PACUETHI
o popmyiiam, IIpeoOpa3oBLIBATH IIEIIbIC, JIPOOHO-
palMoHaJIbHBIE BBIPAYKEHUSI U BBIPA’KEHUSI C KOPHSMU,
pean30BBIBATh Pa3JI0’)KEHHUE MHOTOYJIEHA Ha
MHOYKHUTEIIN, B TOM YHCJI€ C UCITOJIb30BaHUEM (POPMYJT
Pa3HOCTH KBAJpaTOB U KBajgpaTa CYMMBbI U Pa3HOCTH;
HaXOJUTh JONYCTHMBbIE 3HAYEHUS IEPEMEHHBIX JJIsI
JIpOOHO-pallMOHAILHBIX BBIPaKEHUH, KOPHEH.
Moae/impoBaTh ¢ TOMOIIBIO (POPMYJT pearabHbIE TIpOoIec-
Chl U SIBJICHUSI

PYyHKIMM (IIOCTPOCHHE, CBOM-
CTBa M3YYCHHBIX (YHKIIM; rpa-
(hraeckoe penreHne ypaBHEHUH U
UX CUCTEM)

OnepupoBaTh NOHATUAMMU: QYHKIHSA, rpaduK PyHK-
WU, HYyJIW (PYHKOHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
HPOMEXKYTKHU BO3pacTaHusl, yObIBaHUs, HAUOOJbIIECE U
HauMeHbIee 3HaYCHUST (PYHKIITUH.

AHanu3upoBaTh, CpPaBHUBATh, OOGCYXXAATb CBOICTBa
byHKUIMH, CTPOUTB UX TpapUKH.
OnepupoBaTthb NOHATUAMMU: psimMast

MPONOPIHOHAIIBHOCTD, OOpaTHasi MPONOPIUOHAIILHOCTD,
TuHEeWHass QyHKIMs, KBaJpaTudaHas (QpyHKIUs, rmapadona,
runepoOoa.

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

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

8 KJUIACC (ue menee 99 u)

Ha3BaHnue
pa3gesa (TeMbl)
(4ucsio 4acos)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHAbI A€ATEC/IBHOCTH 06yqa10mnxca

Yucs0BbIE
nocJjieaoBaTe/ibocC-
TH

(17 4)

IlonsTne unuciaoBon
I1OCJIEI0OBATEIbHOCTH.
3asaHue MOCIe10BaTEIbHOCTH
peKyppeHTHOU hopmyToi u
bopmyroii n-ro usneHa.
Apudmerndeckas u
reoMeTpHuyecKas Iporpeccuu.
DopmyIibl N-rO 4YjIeHa
apupMeTHIEeCKON U
r€OMETPUUECKON IPOIrPECCU,
CYMMBI IIEPBBIX 1N YJICHOB.
N300pakeHne 4I€HOB
apupMeTHIECKON U
reOMETPUUIECKOU ITPOrPECCUN
TOYKaMHU Ha KOOPAUHATHOU
IJIOCKOCTH.

JInHEeHbBIA 1
SKCIIOHEHIIMAJIBHbBIN POCT.

OcBauBaTh M IPUMEHATb UHJIEKCHbIE 0003HAYEHUS,
CTPOUTDH pedyeBble BbICKa3bIBaAHUSA C UCIOJB30BAHUEM
TEPMHUHOJIOTUH, CBSI3AHHOU C IIOHSITUEM
I10CJIEI0OBATEIILHOCTH.

AHasnm3upoBaTb GopMyJly Nn-ro 4jeHa
TOCJIEIOBATEILHOCTH HJIN PEKYPPEHTHYIO (opMyITy K
BbIYHCJIATD YWICHBIIIOCIEI0BATEIbHOCTEN, 3aJaHHBIX
3TUMH (popMyIaMH.

YcraHaB/IMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHUU
IOCJIEIOBATEIIBHOCTH, €CJIN BBIIIMCAHBI IIEPBbI€ HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apupMETHIECKYIO U TEOMETPUIECKYIO
MPOTPECCUH TIPU pa3HBIX CIIOCOO0AX 3aJaHUS.

PemaTsb 3a1a4u ¢ UCHIOJIb30BaHHEM (POPMYJI N-TO YjI€Ha
apudmeTudecKoil 1 TeOMEeTPUUYECKON IIPOrpeccui,
CYMMBI IEPBBIX N YJIECHOB.

HN306paKaTh WICHBI IOCIEA0BATEIIFHOCTA TOYKAMH Ha
KOOPAWHATHOW MIJIOCKOCTH.

PaccMaTpuBaTh NpUuMepbl IPOLECCOB U SIBJIEHUH 13
peasibHOM >KU3HU, WJLTIOCTPUPYIOIINE U3MEHEHHUE B
apu@meTudecKoil Iporpeccu, B reoMeTpUIeCcKom
OpPOTrpECCUH; N300pakaTb COOTBETCTBYIOIIINE
3aBUCHMOCTH T'paUIECKU.

PemiaTb 3a a4, CBs3aHHbIE C YUCIOBBIMU
OCJIE/IOBATEJIBLHOCTSIMH, B TOM 4YMCJIE 3aJlauM U3
peanbHOM >KU3HU C UCTIOJIL30BaHUEM TU(PPOBBIX
TEXHOJIOTUH (BJIEKTPOHHBIX TaOJHI], rpadUIeCcKOro
KaJbKYyJIITOpA WU T.I1.).
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3HAKOMUTBLCA C UCTOPUEN pa3BUTHS MAaTEeMaTHKH

BepositHOCTH
CJIy4aiiHOT 0
coObiTHs (7 4)

DyeMeHTapHbIe COOBITHS.
CnyualiHbie COOBITHSI.
bnaronpusitcTByromue
AJIEMEHTApPHBIC COOBITHSI.
BepositHocTn coObITHI. ONBITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU.
Cuny4aiiHblii BBIOODP.
ITpaktuueckast padora «OTBITHI C
PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU COOBITUSIMU

OcBauBaTh NOHSATHSA: DJIEMEHTAPHOE COOBITHE, CIIydYaliHOE
COOBITHE KaK COBOKYITHOCTH OJIaronpUsiITCTBYFOIIINX
AJIEMEHTApPHBIX COOBITUM, pABHOBO3MOYKHbIE
JI€MEHTapHbIE COOBITHSI.

PemaThb 3a1aun Ha BEIYHUCIICHUE BEPOSITHOCTEH COOBITHI
10 BEPOSATHOCTSIM AJIEMEHTAPHBIX COOBITUI CIIy4yaliHOTrO
OIIBITA.

PemaTh 3a1auu Ha BEIYHUCIICHUE BEPOSITHOCTEH COOBITHH B
OIIBITaX C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJI€ C TIOMOIIBIO KOMITBIOTEPA.
ITpoBoauThL U M3y4YaTh ONLITHI C PABHOBO3MOYXXHBIMHU
AJIEMEHTApPHBIMU COOBITUSAMU (C UCIIOJIB30BAHUEM MOHET,
UTrpaJIbHBIX KOCTEH, NPYTruX MOAEIEH)B XOHAe
MPAKTHUYECKOU pabOThI

Cayuaiinas CnyuaiiHasi BeJITM4UHaA U OcBOMTH NOHATHUSA: ClIydaiiHas BEJIMUMHA, 3HAYECHUE
BeJIMYNHA pacnpeneieHue BEPOSITHOCTEM. CJIy4alHOUW BEJIMUMHBI, PACIIPEACIICHUE BEPOSITHOCTEM.
(6 4) ITonsitre 0 3aKOHE OOJIBIINX HN3yuars M 00CcyKaaTh IpUMEPHI JUCKPETHBIX U
uncen. ITpumenenne 3akona HENPEPBIBHBIX CIIy4YalHBIX BEJIWYHUH (POCT, BEC YEIIO
OOJIBIINX YHCEI BEKa, YUCIIEHHOCThb HACEJICHU, JPYTUE€ U3MEHUYNUBBIE
BEJINUYHHBI, paCCMaTpUBaBIINECS B KypCE CTATHUCTHUKH),
MO/IEJIBHBIX CIIyYailHbIX BEJIMYUH, CBSI3aHHBIX CO
CIIy4YalHBIMH ONbITaMH (OpocaHue MOHETHI, UTPAITbHOM
KOCTH, CO CJIy4YailHbIM BBIOOPOMH T. II.).
3aJ1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
OO6cyxkaaThb poJib 3aKOHA OOJIBIINX YHUCEI B TIPUPOACH B
JKU3HU 4YeJIOBEKa
IloBTOpEHwUe, Yucsa U1 BBIYUC/IAEHHUA (3anuch, | OnmepupoBaTh NOHATHUAMHU: MHOXKECTBO, IMOJMHOXKECTBO,
060061 eHMeE, CpaBHEHUE, JIEeNCTBUS C | omepanuu Ha/Jl MHOYKECTBAMH; HCNO0JIb30BaTh
cucTeMaTu3anusa JICUCTBUTEIIbHBIMU 4uciIaMHU, | rpaduyecKkoe TPeACTaBICHUE MHOXECTB JUISI OIHCAaHUS
9UCJIOBasl IIpsiMasi; MPOLEHTEHI, | peaJIbHbIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUM 3a7a4d U3
OTHOUICHHUS, OPOIOPLUH; | APYTHUX YYEOHBIX IPEAMETOB.
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3HAHUI? OKpYTJICHUC, HpI/I6JII/I)KeHI/Ie, AKTyaJ’Il/IBI/IpOBaTb TEPMHHOJIOTHIO " OCHOBHBbIE

(59 4) OIICHKA; PCIICHUE TEKCTOBBIX | AelCTBUSA, CBSI3aHHbIE C YMCJIAMM: HATypaJIbHOE YHCIIO,
3aj1a4 apu(METUIECKUM IIPOCTO€ M COCTAaBHOE 4YHCJIa, ACIMMOCTbL HaTypaJbHBIX
CIIOCOOOM) 4ucel, TIPU3HAKU JACJIIMMOCTH, 1€J10€ YHUCIIO, MOAYJb Yucia,

OOBIKHOBEHHAs M JECSTHYHAsi JpOOM, CTaHAAPTHBIA BU/I
yucia, apupMeTHIecKuii KBaapaTHBI KOPEHb.

BbINOJIHATHL AEeNCTBHA, CPAaBHUBATh U YyNOPAAOYUBATH
4uciia, IPEACTAaBIATh YMCIIa HAa KOOPAWHATHOW MPSAMOM,
OKpYIJIATH YMCJIa; BBINOJIHATh NPUKUAKY M OLIEHKY
pe3ynbTaTa BBIYUCICHUM.

PemiaTth TeKCTOBBIE 3a4a4M apu(PMETHUECKUM CIIOCOOOM.

PemaTtshb npaKkTu4ecKue 3aja4u, cojeprKalue
MPOLIEHTHI, JOJHU, YacTH, BBIpAXKAIOIINE 3aBUCUMOCTH:
CKOpOCTh —  BpEeMsI —  paccCTOsiHWe, IleHa —
KOJIMYECTBO — CTOHUMOCTB, 00BbEM pabOThl — BpeMsT —
HPOU3BOJAUTEIBHOCTh TPY/ia.

Pa3oupaTthb peajibHbIE JKU3HCHHBIC CHUTYyAIlHH,
dopmyIMpOBaATH X Ha SI3bIKE MAaTEMAaTHKH, HAXOAUTh
penieHue,  IPUMEHSS MaTeMaTHYECKUMN arnmapar,

MHTEPNPETUPOBATH pe3yJIbTaT

2 371ech MPeICTABICHBI DIIEMEHTHI COIEPIKAHUsT Kypca, H3ydaBITHecst B 5—9 Kiaccax W TpeGyrolie OBTOpeHus, 0000IeHHs 1 crucTemaTr3anun. O6paniarsest
KATOMY MaTepHally MOXXHO B BUJE aKIICHTa Ha 3aBEpIIaroleM dTarie u3y4deHus Kypca 10 Kiracca Wi pacrpeieiisiTh MO COOTBETCTBYIOIIIMM TEMAaTHYCCKHUM pasJieiaMm,
H3yYaeMbIM B T€YECHHUE yIeOHOTO roja.
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B paszmene TemaTuMdeckoro IUTAaHUPOBaHUS paldodeil mporpaMMmbl  JIOJDKHA — OBITh
3alUlaHMpPOBAaHa MAaKCUMaJlbHAas BHU3yalW3alus Marepuana, JOJDKHBI OBITh  yYTEHBI
BO3MOXXHOCTH HCIIOJIB30BaHUS JJIEKTPOHHBIX (IU(PPOBBIX) 0Opa3oBaTEIbHBIX PECYPCOB,
SIBJIAIOLIMXCS.  y4EOHO-METOJUUYECKUMHU MaTepuajlaMH, pEaU3yIOIUMUA JAUJAKTUYECKUE
Bo3moxkHOocTH MKT, coxmepkaHue KOTOpPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
oOpa3zoBaHuHU (BUACOMATEPHANIBI, MYJIbTUMEIUMHBIE POTPAMMBI, JICKTPOHHBIE YUSOHUKHU U
3a/Ia4HHUKH, JIEKTPOHHBIE OMOINOTEKH, BUPTYaJIbHBIE JTA0OPAaTOPUU, UTPOBBIEC MTPOTPAMMBI,
KOJUIEKIIMH IIM(POBBIX 00pa30oBaTEIbHBIX PECYPCOB).
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ITPUMEPHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS».

7-9 (10) KJTIACCBI

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

«MaremaTuky y»Ke 3aTeM Y4YUTb HAJ0, YTO OHA YM B IOPSAJOK IPHUBOJIUTY», — IUCAJ BEIUKUU
pycckuii ydenslii Muxaun BacunbeBuy JIoMOHOCOB. M1 B 3TOM COCTOMT OJHA U3 JBYX LENEH
00y4YeHHs TeOMETPUU KaK COCTABHOM YaCTH MATEMAaTHKH B LIKOJE. DTOM LIEIH COOTBETCTBYET
JI0Ka3aTeNbHas IMHU [peroiaBanus reoMetpuu. Cienys nmpeacTaBieHHON pabouei mporpamme,
HayMHas C CEAbMOIO KJjacca Ha YpOKax TIeOMETpUH OOydaroIMHCS YUHUTCS IPOBOAMUTH
JIOKa3aTelIbHbIE PACCYXkICHUS, CTPOUTH JIOTMYECKHE YMO3AaKIIOUCHHUs, JOKa3blBaThb HCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIIPUMEDPSHI K JIOKHBIM, IIPOBOJUTD PACCYKIAEHUS «OT IPOTUBHOTO»,
OTIMYaTh CBOMCTBa OT MPHU3HAKOB, (OPMYIHPOBATH OOpAaTHBIC YTBEPXKACHUSA. YUCHUK,
OBJIQ/IEBIINI HCKYCCTBOM PacCyk/1aTh, Oy 1eT IPUMEHSTh €T0 U B OKpY’Karomien »xu3nu. Kak nucan
reomerp u nexaror Mrops ®@egoposuu IllapeiruH, «I1:0JbMH, MOHMMAKOUIUMHU, 4YTO TaKoe
JI0Ka3aTelIbCTBO, TPYJHO M JaXX€ HEBO3MOXXHO MAaHHUITYJIUPOBATH». M B 3TOM COCTOUT BaXHOE
BOCIIUTATEIbHOE 3HAYCHUE M3YyYECHHUs] TEOMETPUM, IPUCYLIEE HMMEHHO OTEYECTBEHHOU
MaTeMaTUYECKOM IIKOJIE.

BMmecTte ¢ Tem aBTOpBI MPOrpamMMbl MPEJOCTEPEraoT YUYHUTENs OT H3IHUINHETro (hopMalniMma,
0cOOEHHO B OTHOUICHWM Hayall M OCHOBaHWH reomerpuu. PpaHily3ckuii maremaTuk JKaH
JlbeTOHHE TI0 3TOMY TIOBOJY BBICKa3aJics Tak: «UTo Kacaercs JelMKaTHON Mpobiie Mbl BBEICHHS
«aKCHOM», TO MHE Ka)XeTCsl, YTO Ha MEPBBIX Opax HY>KHO BOoOIIe n30erats Mpou3HOCUTH CaMO
310 cioBo. C Jpyroil k€ CTOPOHBI, HE CIIEAYET YMyCKaTb HU OJHOW BO3MOXXKHOCTH J1aBaTh
MIPUMEPHI JIOTUYECKHX 3aKIIIOYCHUH, KOTOPbIE Ky 1a B 0OJIbIIIEH Mepe, YeM Ul aKCHOM, SIBIISIFOTCS
HUCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIIIMU MATEMAaTUYECKOTO MBIIIICHUSD).

Bropoil 1enbr0 M3y4eHusi T€OMETPUM SBIISIETCS MCIIOJIB30BAaHHME €€ KaK HMHCTPYMEHTa IIPU
pELICHUH KaK MaTeMAaTU4ECKUX, TaK U IIPAKTUYECKUX 3a/1a4, BCTPEYAIOIUXCS B PEaJIbHOMN KU3HHU.
OKOHYMBIIMK KypC TE€OMETPHHM IIKOJBHUK JOJDKEH OBITh B COCTOSHHM — OIPENEIHUTh
TE€OMETPUUECKYIO (UTYpy, ONHCATh CIOBAMH JAHHBIA YEPTEX WM PUCYHOK, HAWTH IUIOIIA/Ib
3eMEJIBHOTO YYacTKa, pAacCYUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOTO KabOemns WiH
TpeOyeMmble pa3Mephl Tapaxka Ui aBTOMOOHIISl. DTOMY COOTBETCTBYET BTOpasi, BRIYMCIUTEIbHAS
JIMHUA B U3y4YECHUU T€OMETPUH B LIKOJIE.

JlaHHas TpakTUYeCKas JIMHUS SABJISETCS HE MEHee Ba)KHOM, yeM nepsas. Emé IlnaTon
IpeanuceiBall, 4yToObl «rpaxkaaHe IIpexkpacHoro ropoja HM B KOEM CIIydyae HE OCTaBIISUIU
T€OMETPHIO, BE/Ib HEMAJIOBAKHO JJaske TOOOYHOE €€ MPUMEHEHNE — B BOCHHOM JIeJIe /1a, BIPOUYEM, 1
BO BCEX HayKax — JJIS JyYIIEro UX YCBOCHHUS: MBI Bellb 3HaeM, Kakas OeCKOHEeuHas pa3HHIa
CYyILIECTBYET MEXAY YEJIOBEKOM IIPUYACTHBIM K T€OMETPUHN U HEIIPUYACTHBIMY. [[J151 3TOTr0 y4UTEII0
pEeKOMEHAyeTC s MOAOUPATh 334a4H MPAKTUUIECKOT0 XapaKTepa JUIs pacCMaTPUBAEMbIX TEM, YUUTh
JeTe CTPOUTh MATEMAaTHYECKHE MOJEIN pealbHBbIX JKU3HEHHBIX CUTyalud, IPOBOJIUTH
BBIYUCIICHUS U OLICHUBATH aJIEKBATHOCTH ITI0OJIy4YE€HHOT 0 pe3yJibrara. KpaliHe BaKHO MO4EPKUBATh
CBA3U TE€OMETPUU C JAPYTMMHM [pPEeIMETaMH, MOTHUBHPOBATb HCIIOJIB30BaTh ONPEIEICHUS
TeOMETPUUECKUX (UTYyp U TOHITHUH, JEMOHCTPHPOBATH NMPUMEHEHUE MOJIYYCHHBIX YMEHUH B
¢u3uke ¥ TEXHUKE. OTH CBsA3M Hambojee SPKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuyeckre COOTHOIIEHU», «MeToza koopanHaT» u «Teopema IIudaropay.

B 3axntouenue conuiéMcs Ha BEJIMKOro MareMaruka u actpoHoMa Moranna Kenuepa, uToObl
enré pa3 MoYCPKHYTh M METalpeIMETHOE, U BOCIIUTATEIFHOE 3HAaUCHHE 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 [IpumepHO amanTUPOBAHHOW OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus obydaromuxcs ¢ PAC, B 7-10
KJlaccax M3ydvaercss y4eOHbI Kypc «l'eomeTpus», KOTOPBIH BKJIIOYACT CIEIYIOIIME OCHOBHBIC
pasmensl conepxanus: «l'eomerpudeckne (uUrypsl U HX cBoucTBay, «M3mepenue
TrE€OMETPUUECKUX BEIMUMH», a Takke «JleKkapToBbl KOOpAMHATBHI Ha IIOCKOCTH», «BeKTopbI»,
«/IBmwxenus mnockoctn» u «IIpeobpazoBaHus mog00us».

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

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

Havanpnele mnossTus reomerpuu. Touka, mnpsmas, OTpe30K, Jyd. Yrou. Buael yrios.
Beprukansable 1 cMeKHBIE YIUIbl. bruccekTpuca yria. JlJomanas, MHOroyrosbHuK. [lapaiensHocTs
U IEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummerpuunsie gurypsl. OCHOBHBIE CBOMCTBAa OCEBOW CHMMETpHH. [IpuMepsl cUMMETpUH B
OKPY’KaIoIlleM MHpeE.

OcCHOBHBIE NOCTPOEHMSI C NOMOIIBIO LUPKYJIS U JuHEHKkU. TpeyroiapHuk. BwicoTa, mennana,
OmCcceKTpuca, UIX CBOICTBA.

PaBHOOE1peHHBIN M pABHOCTOPOHHUM TpeyroyibHUKU. HepaBeHCTBO TpeyroibHUKA.
CBoiicTBa M MPU3HAKU paBHOOEIPEHHOTO TPEyroyibHUKA. [Ipr3HaKy paBeHCTBA TPEYTOJIBHUKOB.

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

[IpsimoyronbHblii  TpeyroinbHUK. CBOHCTBO MeEIMaHbl  IMPSIMOYIOJIBHOIO  TPEYrOJIbHUKA,
NpoBeACHHOW K runoreHy3e. IIpu3Haku paBeHCTBA NPSIMOYIOJIBHBIX TPEYTIOJIbHUKOB.
[IpsiMoyroibHBIN TPEYroabHUK ¢ yriioM B 30 rpaaycos.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM yriie U OONbIIeH CTOPOHE TPeyTroIbHUKA. [leprneHIuKyIsp 1 HaKJIIOHHAS.

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

OKpy’KHOCTb M KpYT, XOpJla U IMaMeTp, UX CBOICTBA. B3auMHOE pacrosioxkeHue OKPYKHOCTU U
npsimoid. KacaTenbHas u cexyias K okpy>XKHOCTH. OKpy>KHOCTb, BIIUCaHHAas B yroJj. Bnucannas u
ONMCaHHAasl OKPY’KHOCTHU TPEYTOJIbHUKA.

8 ki1acce

3 'eoMeTpHs €MHA U BEYHa, OHA OamcTaeT B boxbeM myxe. Hallla IpUYacTHOCTD K HEl CIy»KHT OXHHM U3
OCHOBAaHMH, IO KOTOPHIM UYEJNOBEK JOKEH OBITh oOpa3som boxeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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UYersipéxyronbauku. IlapamrenorpamMm, ero npu3Haku M CBOWCTBA. YacTHbIE cCily4au
napajiesiorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBaapaT), WX NMPHU3HAKU M CBOMCTBA. Tpamerms,
paBHOOOKas Tpareuus, €€ cBONCTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

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

CpenHue TMHUHN TpeyroJIbHUKA U Tpanenuu. LleHTp macc TpeyrojapHuKa.

[Tomobue TtpeyronbHUKOB, Kod(hdumueHT mnomodus. [lpu3Hakum mOMOOUS TPEYrOJLHUKOB.
[Mpumenenne mogo0ust NP PEIICHUH MPAKTUYECKHUX 3a7ad.

CpoiicTBa 1uIomaneil reomerpuuyeckux ¢uryp. Dopmynsl UIs IIIOLIATUM  TPEYTOJIbHHKA,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUTOIAeH MOoJO0HBIX GUryp.

Brruncnenue miomaaei TpeyroJibHIKOB U MHOTOYTOJIbHUKOB Ha KJIET4aTOM Oymare.
Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrjia MpsSMOYTOJIbHOTO TpeyroyibHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpuueckue ¢GyHkimu yriaoB B 30 rpamycos, 45
rpajiycoB u 60 rpaaycos.

BrucanHble U IEHTpaJIbHBIE YTJIbL, YTOJI MEXKy KaCaTeIbHOU U XOPAOU. YTIIBI MEXIY XOPAAMU U
CeKylMMU. BrnucaHHbIE M ONKMCAHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacroynokeHue IBYyX
okpy>kHocTel. Kacanue okpyxxHocreid. O0IIHe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 kjaacc

Cunyc, xocunyc, tanreHc yrioB or 0 mo 180 rpamycoB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKECTBO. DOpMyJIbI IPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. PeleHue NpakTHUeCKUX
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodus. [1omodme COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O HPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEIACHUU OTPE3KOB CEKYINHUX,
Teopema O KBaJpaTe KacaTelbHOM.

BekTop, 1irHa (Moysb) BEKTOPA, COHANPABIEHHbBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAlpaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, ONEpALMM HaJ BEKTOPAMHU.
Pa3noxeHne BeKTOpa 1o IByM HEKOJIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CransapHoe
npoussederue 8eKmopos, npumenenue O0Jis HaxXoHcOeHus ONUH U Yelo8 (Ha 03HAKOMUMETbHOM

ypogHe).

JlexapToBbl KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHMS IIPSMON U OKPYKHOCTU B KOOpAUHATAX,
[IepeCeYeHUE OKPYKHOCTEN U NPAMBIX. MeTOl KOOPAMHAT U €r0 IPUMEHEHUE.

IIpaBuibHBIE MHOTOYroJIbHUKH. JIMHA OKpYy:KHOCTH. I'pagycHas W paavaHHas Mmepa yrIua,
BBIYMCIICHUE JUIUH AYT OKpYyKHOCTeH. [limomans kpyra, CEKTOpa, CErMeHTa.

JIBIDKEHMsI TJIOCKOCTH M BHYTPEHHHME CHUMMETpUH GUryp (9JIeMEHTapHbIe NpPEACTaBICHUSN).
[Tapaynensubiii nepenoc. [loBopor.
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10 xiacc
Temarnueckoe mianupoBanue B 10-oM kiacce pa3pabaTbIBacTCsi HA OCHOBE MPOTPaMMBI 9-To
KJj1acca, ¢ BBIACICHUEM U CI/ICTeMaTI/ISaLII/Ief/’I CJIOXKHBIX U 0CO6O 3HAYUMBbIX IJIdA I[&HBHCFILHGI‘O
00ydeHHs TeM 3a BECh Mepro1 00yUeHHUs HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsI.

Temarnueckoe mnanupoBanue B 10-om kiacce mo mpeamery «['eomerpus» aBTOpy padoueit
IporpaMMbl  HEOOXOAMMO CIUTAHUPOBATh 10 KOHIIEHTPUYECKOMY CHOCOO0Y MOCTPOCHHS
MIPOTPaMMBI, JTOTIONHSA, YIIyOJIsis cofepikaHue 3yueHHBIX paHee pasaenoB. Takxke, He00X0IMMO
YIEIUTh 0c000€ BHUMaHHE MOBTOPEHUIO, MHIMBHIYaJIbHBIM 00pa30BaTENbHBIM MOTPEOHOCTSIM
obyuaromuxcs ¢ PAC, pa3BuTHIO KOMMYHHKATHBHBIX HaBBIKOB U ()YHKIIMOHAJIBHOU
IPaMOTHOCTH, YHUBEPCAIbHBIX yUEOHBIX JACHCTBUI, PEIIEHUIO TEKCTOBBIX 3aJ]a4, IPUMEHEHUIO
MaTeMaTUKd B OJKU3HU. B I1ulaHupoBaHMM HEOOXOAMMO TPEAYCMOTPETh  BBINOJIHEHHE
oOyyaromumucsi ¢ PAC mnpoBepodyHBIX M TPEHHPOBOYHBIX paboT B ¢opmare 3agaHui
['ocynapcTBeHHON UTOrOBOM aTTECTALUU.

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUS IPUMEPHOM

PABOYEM ITPOI'PAMMBI KYPCA (IIO TOJIAM OBYUEHUS)
JlocTrkeHre MPeAMETHBIX pe3ysibTaToB oOydatonumucs ¢ PAC Ha stane o0ydeHus B OCHOBHOM
IIKOJIC OTPECNIICTCS WHIANBUAYATbHBIMU OCOOCHHOCTSIMU, CBSI3aHHBIMH KaK C OCOOCHHOCTSMU
MO3HABATEIFHOMN JIEATEILHOCTH M HEPABHOMEPHOCTBIO PA3BUTHS MICUXUYECKUX (YHKIUH, TaK U
COIIMAJIbHBIM ONBITOM ayTHYHBIX IIKOJBHUKOB. [103TOMY 1OCTHMX)EHUE TPEAMETHBIX PE3yJIbTaTOB
KOHKPETHBIM YYaIl[UMCSi MOKET HE BCETJa COBMAJaTh C BPEMEHHBIMU TI'PaHUIAMU OOYUCHHS,
pacipeeICHHBIMU 10 TOaM O0YYCHHS.

Croiikue HapymeHus B 001acTu (OPMHPOBAHUS TMPOCTPAHCTBEHHBIX TPEACTABICHUH,
BCTpEYAIOIIMECS] y HEKOTOpbiX oOywaromuxcs ¢ PAC, MOryr BbI3bIBaTh 3HAYMTEIbHBIC
3aTpyAHEHUS B OOYUEHUU PEIICHUIO TEOMETPUIECKUX 3a/1a4.

OcBoenue yueOHOro Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus T0JKHO
o0ecreynBaTh JOCTIKEHHE CIETYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

7 KJ1acc

— Pacrio3HaBaTh HM3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONPEILNIATh UX B3aUMHOE
pacrosiokeHue, n300pakaTh FeOMETPHUECKUE (PUTYPBI; BHIIOIHATH YEPTEKHU MO YCIOBHIO 3a1a4H.
N3mepsaTe NMMHENHBIE U YIVIOBBIC BEJIMYMHBL. Pemars 3aa4yu Ha BBIYMCIICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

— Jenath rpyOyro OICHKY JIMHEHHBIX M YIJIOBBIX BEUYMH MPEIMETOB B PEalbHOM
KHU3HHU, pa3MEpOB NPUPOAHBIX OOBEKTOB. Pa3nnuare pasmepsl 3TUX OOBEKTOB IO MOPSIKY
BEJINYUHBI.

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

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

— IIpoBOANUTE JIOTHYECKUE PACCYXKACHUS C MCIHOJb30BAHUEM TIE€OMETPUYECKUX
TEOpEM.

— Ilonb30oBaTbcsd NpU3HAKAMM  PAaBEHCTBA  IIPSIMOYIOJIBHBIX — TPEYTrOJBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEACHHON K TMIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYrOJbHUKA, B PELICHUU
F€OMETPUUYECKUX 3a/1a4.

— OnpenensaTs MapauIeIbHOCTh MPSMBIX C MMOMOIIBIO YTJIOB, KOTOPbIEe 00pa3yer ¢
HUMU cekymias. Onpeaensats napajjieIbHOCTh NPSMbIX C IIOMOIIbIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJIHOM IIPSIMOM 10 TOYEK IPYrof IMPsSMOHU.
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— Pemate 3aaum Ha kiaeTyaTon Oymare.

— [TpoBOIUTH BBIYUCICHHUS M HAXOJIUTh YHCIOBbIE M OyKBEHHBIC 3HAYCHHUS YIJIOB B
F€OMETPUUYECKHX 3aJla4axX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYT'OJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPU NEPECCUCHUH IBYX MapaUIeIbHBIX MPSIMBIX CeKylIel. Pemars
IIPAaKTUYECKUE 3a7a4¥ Ha HAXO0KJICHHUE YTIJIOB.

— Biagete NOHATHEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMEThb OHPEACNAThH
OMCCEKTPUCY yTia U CEpeINHHBIN MEPICHIUKYISP K OTPE3KY KaK FreOMETPUYECKHE MECTa TOYCK.

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

— Bilagets NOHATHEM ONMCAaHHOM OKOJO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. [lonp3oBaThCst akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAOTC B OJHOM TOYKE, U O TOM, UYTO CEpPEAUHHBIC IEPIECHIUKYISPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OTHOM TOYKE.

- Bilagers NOHATHEM KacaTeIbHOM K OKPYXKHOCTH, IOJIB30BAaTbCA TEOPEMOU O
NEPIEHIUKYIISIPHOCTH KacaTeJIbHON U PaJinyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

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

— IIpoBOAUTHE OCHOBHBIE I'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIMPKYJII U
JIMHEUKHU.

8 ki1acce

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

— [TpuMeHsTh CBOICTBA TOUKU IIEpECEUEHHS 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 TeopemMoit o
IIPONOPLIMOHANIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEIICHUS IPAKTUUECKUX 3ajad.

— [TpuMeHsTh NMpU3HAKU NOJAO0US TPEYrOJIbHUKOB B PEIIEHUU TI'€OMETPUUECKUX
3a1a4.

- [Tons3oBatbest  Teopemoin Iludaropa s pemieHuss TEOMETPUYECKUX U
npakTudyeckux 3azad. CTpouTh MaTeMaTHYECKyl0 MOJeNb B IPaKTUYECKUX 3ajayax,
CaMOCTOSITENIBHO JIe1aTh YEPTEXK U HAXOUTh COOTBETCTBYIOLINE JIJIUHBI.

— Bnagerp NOHATHMSAMU — CHHyca, KOCHMHyca M TaHI€HCa OCTpOro yria
IIPSIMOYTOJIBHOTO TpeyrojibHUKa. [101b30BaThCsl ATUMU MOHATUSAMU JUISI PELIEHUS TPAKTUUYECKUX
3a1a4.

- Boruucnsate (paznuyHbIMM CIIOCOOAMHU) IUIOMIAAb TPEYroJIbHUKA W IUIOLIATAN
MHOTOYTOJIBHBIX ~ (uryp (moJdp3ysch, TAe HEOOXOAWMO, KalbKyJsaTOpoMm). llpumeHsTs
II0JIyYE€HHbIE YMEHUS B IIPAKTUUYECKUX 3a/1a4ax.

— Brnaaers NOHATUSAMHU BIMCAHHOTO U LIEHTPAJIBHOI'O YIJIa, UCIOJb30BaTh TEOPEMBbI
O BIIMCAaHHBIX YIVIaX, yIiaxX MEXAY XOopAaMH (CEeKYLUMH) U yIile MEXly KacaTeJbHON U XOpAoH
IIPU pELICHUN T€OMETPUUYECKUX 3a/1ay.

- Biagers NOHATHEM OIMCAHHOTO YETBIPEXYTOJIBHMKA, IPUMEHATH CBONCTBA
OIHMCAaHHOT'O YEThIPEXYTOIbHUKA MPU PEIIEHUHN  3ajad.

— [IpuMeHsTh MOJTy4YEHHBIE 3HAHMS HAa NPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENU JJI 3aJad pPEAJbHOM JKU3HM M TMPOBOJAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C
IIPUMEHEHHUEM 10J100US U TPUTOHOMETPHUH (TI0JIB3YSICh, II€ HEOOX0IUMO, KAJIbKYJISITOPOM).

9 kjaacc
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- 3HaTh TPUTOHOMETPHUECKUE (DYHKIIMH OCTPHIX YIJIOB, HAXOAUThH C UX TOMOIIBIO
pasNUYHBIE  DJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJIbHUKA  («pElIeHHE  MPsIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KANbKYJISATOPA) AJIMHBI M YIJIbI Ul HETaOIMYHBIX
3HAYCHUM.

- [Tonp3oBatbest (popMysiaMH TPUBEICHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXIECTBOM JIJIsl HAXOXKACHUSI COOTHOILIECHUI MEXy TPUTOHOMETPUYECKUMHU BEITMYMHAMH.

- Hcnonb30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB Ul HAXOXKICHUS PA3IMYHBIX
JJIEMEHTOB TPEYTOJIbHUKA («PELICHWE TPEYTrOJIbHUKOBY), MTPUMEHATh HUX TPU PEIICHUH
TE€OMETPUYECKUX  3ajad.

- Brnanets moHATHSIMH TpeoOpa3oBaHUs MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
no100HBIX Guryp. [lonb30BaThCs CBOWCTBAMH OA00HS IPOU3BOIBHBIX (PUTYP, YMETH BHIYUCISTD
JUTMHBI M HaXOAMUTh YIIIbI y MOA0OHBIX Guryp. [IpuMeHsaTs cBOHCTBa 1M0100Ms B MPAKTHYECKUX
3aadax. YMeTh IPUBOIUTH IPUMEPHI OJOOHBIX (PUTYD B OKPY’KAIOLIEM MHMpE.

- [Tonp30BaTbesi TEOpeMaMH O IMPOU3BEIACHUU OTPE3KOB XOpPI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, 0 KBaJpaTe KacaTelabHOM.

- [Tonp30BaThCsl BEKTOPAMH, TOHUMATh UX T€OMETPUUYECKUIA U (PU3NYECKHUIA CMBICI,
NPUMEHSATh MX B PEIICHUH T€OMETPUYECKMX W (u3MdecKux 3anad. [lpumenams ckanapHoe
npousgederue eKmopos 0Jisk HAXOHCOeHUS OUH U Y2l08. (HA O3HAKOMUMENIbHOM YPOGHE)

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

- Bnanetp  MOHATHUSMHU  NPaBHIIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYXHOCTH,
JUTMHBL JTyTH OKPY>KHOCTU M PaJMaHHOW MEphl yrila, yMETh BBIUMCIATH IUIOLIA]b KPyra U €ro
yacreil. [[puMeHsaTh noryueHHbIE YMEHHS B TIPAKTUYECKUX 3a/1a4ax.

- Haxonuth ocu (MM UEHTPHI) CUMMETPUH (UTYp, NPUMEHSTh JIBUIKCHUS
TUIOCKOCTH B MPOCTEHIINX CITydasix.

- [TpuMeHSTh TMONydYeHHBbIE 3HAHWS HA MPAaKTHKE — CTPOUTh MaTeMaTHYeCKHe
MOJIeNU Ui 3ajJad peajbHOM JKM3HM U TPOBOJMTH COOTBETCTBYIOIIME BBIYUCICHHS C
NPUMEHEHHEM TOA00OMS M TPUTOHOMETPHUYECKUX (YHKUUH (MOJB3YysCh, TJe HEO0O0XOANUMO,
KaJIbKYJISITOPOM).

10 kanacc
[Ipenmetnbie pe3ynbTaThl oOydaromuxcs ¢ PAC nmo Bapuanty 2 [IpuMepHO# afzanTHpOBaHHOM
OCHOBHO# 00pa30BaTEIILHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus o0yuaroniuxcs ¢ PAC
COOTBETCTBYIOT TPEOOBAaHUAM, IPEABSBIISIEM 00yJarommmMes 9-ro Kiacca.

HomonautenpHbld  Tox  oOydenus (10-p1if  kitacc) BBOOUTCS C  LENbI0  OOecTieueHus
CHUCTEMAaTH3allMi  YCBOEGHHOTO TMPEAMETHOTO COACpKaHUs, s JIOCTHKEHUS  YPOBHS
c(OPMHUPOBAHHOCTH TMPEAMETHBIX, METAPEAMETHBIX PE3yJbTATOB, KU3HEHHBIX KOMIICTCHIIUH,
HEOOXOUMBIX JIJISl POJIOJDKEHUST 00YUYeHHsI, KaK Ha YPOBHE CPEIHEro OOIIero, TaK U CPEITHEr0
npodeccnoHaIEHOTO 00pa30BaHUs, & TAKKE C IENIbIO JATbHEHIIIETO Pa3BUTUSI KOMMYHUKATUBHBIX
HABBIKOB ¥ (DYHKIIMOHAIBHON TPaMOTHOCTH.
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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 AeATe/ILHOCTH
Kygcan(qnc.no 4acoB) P 06yyalomuxcs
IIpocTrenmue IlpocTreiiline reomeTpuyeckue PopMy/IMpPOBATH OCHOBHbBIE IOHATHUS U
reoMeTqueCKne O6T>€KTI>I: TOYKMH, HpHMLIe, JIyinu wm OHpeIIeJIeHI/I}I.
uryps1 u ux YTJibl, MHOT'OYTOJIBHUK, JIOMaHasi. Pacnmo3HaBaTh U3y4YE€HHbIE TEOMETPUUECKUE
cBoucTBA. U3MepeHue CMexXHBIC ¥ BEPTHKAJIBHBIC YIJIBL. (urypsi, onpeaesiTh UX B3aUMHOE
reoMeTpu4ecKux Pabora ¢ IpOCTEHIINMH YEPTEKAMU. | paCONIOKECHUE, BBINOIHATD YSPTEK [0 YCIOBHIO
R — Hsmepenne MUHEHHBIX U YITIOBBIX | 33734y,
(14 4) BCJIMYWH, BRIMHUCICHHAC OTPE3KOB M | [[poBOAMTH ITPOCTENUIIIME TTOCTPOEHHUS C TIOMOIIBIO
YTJIOB. UPKYJIST U JINHCHKH.
Hepnmerp u nyomans Guryp, N3MepATh JIMHEUHbIC U YIJIOBBIE BEJIUYHWHbI
COCTaBJICHHBIX 13 reOMETPHYECKHUX M MPAKTUYECKUX OOBEKTOB.
HpAMOYTOJIEHUKOB OnpejefiTh «HA INIa3» Pa3Mephl PeaabHBIX
00BEKTOB, MPOBOAUTH IpyOyI0 OIIEHKY UX
pa3MepoB.
PemiaTsh 3a1a4yn Ha BBIYMCIIEHUE JUTUH OTPE3KOB U
BEJIMYHUH YTJIOB.
PemiaTsh 3a1aum Ha B3aUMHOE PaCIIOJIOKEHUE
reoMeTpudecKux Guryp.
IIpoBOAUTH KiIacCH(PUKAIUIO YTIIOB, BBIYUC/IATD
JIMHEWHBIE Y YTJIOBBIC BEJIUYUHBI, IPOBOAUTDH
HEOOXOIMMBIE JIOKa3aTeJIbHBIE PACCYyKICHHUS.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHUsI TEOMETPUH
TpeyrosibHUKH ITonsiTue 0 paBHBIX TPEYTOJIbHUKAX Pacno3HaBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha
(22 4) U IIEPBUYHBIC IIPEACTABJICHUS O paB- | TOTOBBIX UepTekax (C yKazaHHUEM IIPU3HAKOB).
HBIX (KOHTPY?HTHBIX) purypax. Tpu | BeIBOAUTH CieaACTBUsA (PABEHCTB
MpU3HaKa paBEHCTBA COOTBETCTBYIOIINX BJIEMEHTOB) U3 PaBCHCTB
TPEYTOJILHUKOB. TPEYTOJILHUKOB.
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IIpn3naku paBeHCTBa
NPsIMOYTOJIBHBIX TPEYTIOJIbHUKOB.
CBONCTBO MeHaHbI
MPsIMOYTOJIBHOTO TPEYTrOJIbHUKA.
PaBHOOepeHHbIE U
PaBHOCTOPOHHUE TPEYTIOJIbHUKHU.
IIpu3naku ucBolcTBa
paBHOOEIPEHHOTO TPEYTOJIbLHUKA.
Ilpotus GoJybLIEN CTOPOHBI
TPEYTOJILHUKA JIC)KUT OOJBIIHNNA yTOJI.
IIpocreiiiine HEpaBEHCTBA B
reomerpuu. HepaBeHcTBO
TpeyroJibHuKa. HepaBeHcTBO
JIOMAHOM.

IIpssMOYTOJIBHBIN TPEYTOJIBHUK C
yriom B 30°.

IlepBbie TIOHATHA O
J10Ka3aTeJabCTBAaX B T€EOMETPUU

PopMy/IMpPOBATH ONPEIEICHUS: OCTPOYTOJIbHOIO,
TYIIOYT'OJIBHOT'O, IPSIMOYT'OJIbHOI'O,
paBHOOEIPEHHOTO, PABHOCTOPOHHETO
TPCYTOJIbHUKOB, 6I/ICCGKTpI/ICI>I, BBICOTHI, MCOMUAaHBbI
TPCYTOJbHHUKA; CCPCANHHOTI'O IICPIICHAUKYJIApA
OTpEe3Ka; IepuMeTpaTPEyTrOJIbHUKA.
dopmMy/IMpPOBATH CBOICTBA U MTPU3HAKHA
paBHOOEZIPEHHOTO TPEYTrOJIbHUKA.

CTpOoMTB uepTeku, peliaTh 3aJ4a4H4 C TIOMOIIBIO
HaXOXJICHUA paBHBIX TPCYTOJIbHUKOB.
IIpUMEeHATb IPU3HAKNA PABCHCTBA
OPpAMOYTOJBHBIX TPEYTOJIBHUKOB B 3a1a4dax.
Hcnosib30BaTh 1uppoBhIC PECYPCHI AJISI

HUCC/I€JOBAHMUA CBONCTB M3y4aeMbIX QUryp.
3HAKOMHUTBCA C UCTOPHUEN Pa3BUTUS T€OMETPUHU

IlapansienbHbIe
npsaMsble, CcymMMa
YIJIOB TPEyroJibHUKa
(14 4)

ITapasuiensHsble nIpsiMble, UX
cBoicTBa, IIaTeiil nocrynar
EBknmna. Hakpect nexamniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI
(oOpazoBaHHBIE IPU MIEPECECUECHUN
napajyIeJabHBIX MPSIMBIX CEKYyLICH).
IIpu3Hak nmapajyuieIbHOCTH NPSIMBIX
4yepes3 PaBEHCTBO PACCTOSIHUM OT TO-
4eK OJHOU MPSIMOU 1O BTOPOU MIpsi-
MOM.

CyMMa yrjioB TpeyroJIbHUKA U
MHOTI'OyTOJIbHHKA.

BHemHue yrisl TpeyrojisHHKaA

PopMy/IMpOBaATh NOHATHE NapalIeIbHBIX
MPSIMBIX, HAXOAUTB MPAKTUUECKHE MPUMEPHI.
HN3y4aThb CBOMCTBA yIJIOB, OOpa30BaHHBIX HPU
IIEpPECEUEHNH MapaJIeJIbHbIX NPSIMBIX CEKYIICH.

IIpoBOoAMTH AOKa3aTeJIbCTBA NapalIeIbHOCTH
JIBYX IIPSAMBIX C IIOMOIIBIO YIJI0B, 00Opa30BaHHbBIX
IIPU NIEPECEUYCHUM ITUX IIPSIMBIX TPETHEU IIPSIMOU.
BBIYMC/IATE CyMMY YIJIOB TPEYIrOJIbHUKA U
MHOT'OYT'OJIbHUKA.

HaxoauTh uncioBbie U OyKBEHHbIE 3HAYECHUS
YTJIOB B TEOMETPHUYECKUX 3aJadax C
HCIIOJIb30BAHUEM TEOPEM O CYMME YTJIOB
TPEYTOJIBHUKA U MHOI'OYT'OJIbHUKA.
3HAKOMUTBCA C UICTOPHUEN Pa3BUTHUSI T€OMETPUHU

OKpyXHOCTBM OKpYy>XHOCTb, XOPJIbl U AUAMETPHI, PopMysIMpOBaATh ONIpeie/IEeHUsI: OKPYKHOCTH,
KpYT. nx cporcrBa. KacarenpHas k XOpJbI, IMaMETPa U KacaTeIbHOU K OKPYKHOCTH.
F'eomeTpuyeckue OKpYXHOCTU. OKPY>KHOCTB, HN3y4daTh uX CBOIMCTBA, IIPU3HAKH, CTPOUTH
NOCTPOEHHUA BHUcanHas B yroJ. Iloustue o yeprexu. MccienoBaTh, B TOM YKCiIe UCNIOJIb3Yy
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(14 9)

I'MT, npumeHneHune B 3aj1a4ax.
buccekrpuca u cepeJuHHBIM
HEPIIEHANKYJIISIP KaK
r€OMETPUYECKHE MECTA TOYEK.
OKpy>XHOCTb, OITMCAHHAsI OKOJIO
TpeyroJjbHUKa. BrincanHas B

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

nupoBbIe pecypcChbl: OKPY>KHOCTD, BITUCAHHYIO B
YIOJI; IEHTP OKPY>KHOCTH, BHUCAHHOI B yIoJ;
PaBEHCTBO OTPE3KOB KacaTEIbHBIX.

HUcnonb3oBaTte MeTod I MT nis noka3aTteiabCcTBa
TEOpPEM O TIepeceueHNN OMCCEKTPHUC YTIIOB
TPEYroJbHHUKA U CEPEIUHHBIX NEPIECHIUKYJIISIPOB K
CTOpPOHaM TpEyroJjibHUKa ¢ noMmolnso ['MT.
OBJtageBaTh NOHATUAMM BIIMCAHHOU U
ONMCAaHHOW OKPY>KHOCTEN TPEYyTrOJIbHUKA,
HAXOAHUTDb LIEHTPBIATUX OKPYKHOCTEM.

PemiaTh oCHOBHbIE 3a/4a4M HA IOCTPOEHMUE: yrIia,
PaBHOTO JAHHOMY; CEPEAUHHOIO NEPIIEHANKYIsIpa
JAHHOT'O OTPE3Ka; NPsIMOU, IPOXOASIIEN Yepes
JJAHHYIO TOYKY U NEPHEHIAUKYJIIPHONU JaHHOU
MpPsIMOM; OMCCEKTPUCHI JTaHHOI'O yTJIa;

TPCYTrOJIbHHUKOBIIO paBHI/I‘-Il{I)IM DJICMCHTAaM.
3HAKOMUTBCS C MCTOPHMEN pa3BUTHS IT'€OMETPHU

IloBTOpEHUe, IloBTOpeHnue u 0600IIEHNE OCHOB- PemiaTh 3a/ja4yM Ha MMOBTOPEHUE,
06001eHue HBIX TOHSITHH W METOJIOB KypCa | WJLTIOCTPUPYIOIIHE 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/IbHOCTHA

(12 4)

U cBoiicTBa. YacTHblEe ciydyau

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

cBoiicTBa. Tpanenusi. PaBHOOOKAasT
U TIPSIMOYTOJIBHAsI TPATICIINH.

Y nBoeHnue MeEIHaHBbI.
LlenTpanbsHasicuMMeTpUs

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

4EeTBIPEXYTOJIBHUKN PA3HBIX BHJIOB U UX DIIEMEHTBHI.
®opMy/IMpoOBaTh ONpeAe/JeHHUA: apaenorpaMmma,
MNpsSIMOYTOJIbHUKA, poMOa, KBajpaTa, TparelnH,
paBHOOOKOM Tpameuuu, NPsIMOYrOJIbHON Tpamnelnu.
JloKa3bIBaTh M MCNOJIb30BaTh NPU pelleHUU 3ajay
IIpU3HAKU U CBOMCTBA: napanjejorpamma,
MNpsSIMOYTOJIbHUKA, poMOa, KBajpaTa, TpalelnH,
paBHOOOKOM Tpameuuu, OpsIMOYrOJbHON Tpanelnu.

IlpuMeHAaTH METOJ, YIABOCHUS MeaHUaHbI
TpEyTroJbHUKA.
Ucnosb30BaTh nudpoBkie pecypchl TSt

WCCJICIOBAHUSI CBOUCTB M3y4YaeMbIX (QUTYDP.
3HAKOMUTBLCSA C MICTOPUEH pa3BUTHUS TSOMETPUH

Teopema Paneca n
TeopeMa 0
NPONOPLHOHAIBHBIX
OTpe3Kax, N0J00HbIe
TPeyroJbHUKH (15 4)

Teopema dDaneca u Teopema o
MPOIIOPIUOHAIBHBIX OTPE3KaX.
CpenHsisi IMHUS TPEYTOJIbHUKA.
Tpaneuus, e€ cpenHss JINHUS.
IIponopuimoHanbHbIE OTPE3KH,
HOCTPOECHUE YETBEPTOTO
HNPONOPLIHUOHAIBHOIO OTPE3Ka.
CaBoiicTBa 1IeHTpa Macc B
TpEeyrojbHHUKE.

ITogoOubIe TpeyroabHUKU. TpHu
IIpU3HaKa MoJa00Us
TpeyroJabHUKOB. IIpakTnueckoe
IIpUMEHEHUE

IIpoBOAUTL MOCTPOEHHUA C IIOMOLIBIO LIMPKYJI U
JIMHEWKHW C HCIOoJIb30BaHUE TeopeMbl PDaneca u
TEOpPEMBI O  IPONOPUHMOHAIBHBIX  OTpE3Kax,
CTPOMUTDb 4YETBEPTHIN MIPONOPLHMOHAIBHBIA OTPE30K.
IIpoBOoAUTHL AOKa3aTeJbCTBO TOrO, YTO MEJIUAHbI
TPEYTrOJIbHUKA II€PECEKAarOTCd B OJHOW TOYKE, U
HAaXOAMUTh CBsI3b C LEHTPOM MacCc, HaAXOAHUTh
OTHOIIEHHE, B KOTOPOM MEIMUAaHbI JICIATCS TOYKOU
HUX IIepEeCECYCHUs.

HaxoauThb 110/100HBIE TPEYroJbHHUKHA HA T'OTOBBIX
gyeprexax ¢ yKa3saHHWEeM  COOTBETCTBYIOLIUX
MIPU3HAKOB TTO00USI.

Pemlath 3aAa4yM Ha 110J100HBIC TPEYrOJIbHUKU C
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IIOMOIIBIO CaMOCTOSITEIIBHOTO MOCTPOECHUSA
qyepTexen u HaXO0XJICHUS IMOJTOOHBIX
TPEYTOJIbHUKOB.

IIpoBOoAUTh AOKa3aTe/JbCTBA C HCIOIb30BAHUEM
MPU3HAKOB TTOJ00US.
JloKka3bIBaTh TpHU
TPEyTrOJIbHUKOB.
IIpuMeHATHh NOJIlydYeHHBIC 3HAHUS NPU PEIICHUU

TCOMCTPHUYCCKUX U MPAKTHUYCCKUX 3aaay.
3HAKOMUTBCS C MCTOPHEMN pa3BUTHS IT'€OMETPHU

MpHU3HaKa no100ust

Ilnomaab.
HaxoxxaeHue
miomagen
TPEeyroJIbHUKOB U
MHOTOYTOJIbHBIX
duryp. Inomagun
NoAO0GHBIX GUryp
(14 4)

IMonstTue 00 oOmeld Teopum
IO TH.

DopMynbl TSI TUJTOIIA TN
TPEYTOJILHHUKA,
napajuiesorpamMma. OTHOIlIEHUE
Iomanaen  TPEeyroJbHHUKOB  C

OOIIIMM OCHOBAaHHUEM WU OOINEN
BBICOTOM.

OBJ/1afeBaTh NEepPBUYHBLIMHU NpeACTaBJIEHUAMH 00
ob1ureit Teopun 1Uomany (mepsl), GOpMyJIMPOBATH
CBOMCTBa IIomaau, BIACHAThE HUX HaFJISII[HbIﬁ CMBICJI.
BeIBOAUTHL (QopMyibl MIIIOLIAAM IapajuiesiorpaMma,
TPEYTOJbHHUKA, Tpaneuuu u3 (GopmMyIrsl TITOIIATIN
OpsAMOYTOJIBHHUKA (KBaJipaTa).

Brruaucienue mioniaacu CI0KHBIX
¢uryp uepes pazdbueHue Ha YacTH
U TOCTPOCHHUE.

ITnomanm puryp Ha KIeT4aToun
Oymare.

IInomanu nogoOHbIX puryp. Bel-
YHCJIEHHUE TIoNIae. 3amauu ¢
MPAKTUUYECKUM COACPIKAaHUEM.
Pemenwne 3a1a4 ¢ mOMOIIBIO
METO/Ia BCIIOMOTraTeIILHOM
IO N

BeIBOAUTH opmyibl JjIoIaau BBIITYKJIOTO
YEeTBIPEXYTOJIbHUKA dYepe3 JUuaroHajld ¢ Yyroi
Mexay Humu. HaxoauThb mwmomanu ¢uryp,
N300paKEHHBIX Ha KJIETYaTOU Oymare,
MCIO0JIb30BaTh  pa30OuMEeHWe Ha  YacTu u
JIOCTPOEHHUE.

Pa36upaTh nmpuMepbl HCIOIB30BAHUS BCIIOMOTa-
TEIbHOU miomaan aJjist peIICHUsA IreOMETPHUICCKUX
3a7ad4.

HaxoauTh 1u1omiaiu mogo0HbIX GUTYD.
Bbruuc/iaarsb mIomaan pa3siaIndHbIX MHOT'OYTOJIBHBIX
¢uryp.

Pemiatsp 3a4a49YM Ha 1U10maab C IIPaKTUYCCKUM CO-
JIep>KaHUuEeM
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Teopema [Iudaropan
HavaJia

TPUTOHOMETPHUH
(10 )

Teopema IMudaropa, e€
JI0OKa3aTeJIbCTBO U MPUMEHEHUE.
OoOparnas Teopema [Tudaropa.
Ormnpenesienue
TPUTOHOMETPUYSCKUX (OYHKITHI
OCTpOTO yTJIa,
TPUTOHOMETPUYCCKHUE
COOTHOIIICHHSI B TIPSIMOYTOJILHOM
TpeyrojabHuke. OCHOBHOE
TPUTOHOMETPUYESCKOE TOXKISCTBO.
CoOTHOLIEHUS] MEXY CTOPOHAMU
BIIPSIMOYTOJILHBIX TPEYTOJIbHUKAX
cyrimamu B 45° u 45°; 30° u 60°

Jloka3sbIBaTh TeopeMy llndaropa, UCrosib30BaTh
ec B IIPaKTUYCCKUX BBIYUCIICHUAX.
PopMy/IMpPOBATH OIPECICHUS
TPUTOHOMETPHUYECKUX (PYHKIIUH OCTPOTO yTJa,
NpoOBEPAThb UX KOPPEKTHOCTb.

BBIBOAUTBL TPUTOHOMETPUUYECKHE COOTHOIIEHUS B
MPSIMOYT'OJIBHOM TPEYTIOJIbHUKE.

HccieaoBaTh COOTHOLIECHUS MEXKY CTOPOHAMU B
MPSIMOYTOJIbHBIX TPEYTOJbHUKAX C yriiamMu B 45° u
45°; 30° u 60°.

Hcnosib30oBaTh GopMyIIbl MPUBEICHUSI U OCHOBHOE
TPUTOHOMETPUUYECKOE TOMKAECTBO TSI HAXOXKICHUSI
COOTHOIIEHUN MEX Iy TPUTOHOMETPHUUECKUMU
QYHKIIMSIMU pa3JIMYHBIX OCTPBIX YTJIOB.
IIpUMeHATHb NoJy4YEeHHbIE 3HAHUSI U YMEHUS IPU
pelIeHnr NpaKTU4YeCcKuX 3a1a4.

3HAKOMUTBCA C HICTOPHUEN Pa3BUTHUsI T€OMETPUHU

Yrijbl B OKpY>KHOCTH.
BnucaHHbIE U
ONMMCAHHbIE
4eThIpexXyroJbHUKMU.
KacaTtesbHbIE K
OoKpykHocTU. Kacanue
OKpy>kHocTeH (13 u4)

BnucaHnHble U LIEeHTpaJbHbIE
YIJIBI, YTOJI MEXK/1y KacaTeJIbHON U
XOpAoH. YTJIbl MEXIY XOpAaMHu U
CEKYILIUMH.

Brnicannbie U onvcaHHbIE
4eThIPEXYTOJIBHUKH, UX HNPU3HAKUA
u cpoiicTBa. IIpumeHnenue 3Tux
CBOMCTB IIPU PEUICHUU
reoOMEeTPUYECKUX 3aJ1ad.
B3anMmHoOe pacriosiokeHne aByx
okpy>kHocteu. Kacanue
OKPY>KHOCTEN

dopmMy/IMPOBATHh OCHOBHBIC OIIPEJICIICHUS,
CBSI3aHHBIE C yIjlaMM B Kpyre (BIHCAaHHBIM yroi,
LIEHTPAJIbHBINA yIroJ).

HaxoauThb BIIMCAaHHBIE YTJIbl, ONUPAOIINECS 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 OIHMCAaHHbIE
4eThIPEXYTOJIbHUKH, BBIBOAUTB UX CBOMCTBA U
MIpU3HAKU.

M cnoJsib30BaTh 5THU CBOMCTBA U NIPU3HAKU IIPU
pelieHnu 3aaa4

IloBTOpEHUE,
006001 eHN e 3HAaHUH
(4 4)

IToBTOpEHHE OCHOBHBIX MOHITHU
U METOJIOB KypcoB 7 u 8
KJIacCOB, 0000IIIeHe 3HAaHUH

PemiaTs 3aja4M Ha NOBTOPEHUE,
WJLUTIOCTPUPYIOIIHE CBSI3U MEX/TY Pa3JIndYHbIMU
JacTsIMH Kypca
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9 kjaacc (He MeHee 68 1)

aaHae‘?Il:la(}'Irlzfam) OcHOBHOE coaepKaHue OCHOBHEIE BHALI A€SATE/ILHOCTH
Kygcaa(qncno 49aC0B) Aep 0Gy4alomuUXCs
IIpeoGpaszoBanue IMTonsitTue o mpeoOpa3zoBaHUM OcBauBathb NOHSITHE NpPeoOpa3oBaHUs I1O0JOOUS.
noao6usi. Merpuueckue | I1og00UsI. HccaenoBarb OTHOIIEHUE JIMHEWMHBIX >SJIE€MEHTOB
COOTHOILIICHHUS B CoOOTBETCTBEHHBIE 3JIEMEHThI ¢uryp npu npeoOpazoBanuu nonodusi. Haxoaurts
okpyskHocTH (10 1) MoJI0OHBIX GUTYP. pUMEpPHI TTOA00MST B OKpY KaroIei
Teopema 0 MpoU3BEICHUNU OTPE3KOB | JAEUCTBUTEIBHOCTH.
XOpJ, TEOpEMa O NPOU3BEACHUU BbBIBOAUTB METPHUYECKHE COOTHOIIEHUSI MEXKIY
OTPE3KOB CEKYIINX, TEOpEMA O OTpE3KaMHU XOpJ, CEKYIIMX U KacaTeJIbHbBIX C
KBaJjpare KacareiabHOl. [IppyMeHeHHe | UCTIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB M ITOJOOHBIX
B PELIEHUU I'€OMETPUUYECKUX 3a/1a4 | TPEYrOJIbHUKOB.
PemaTrh reomeTpryeckue 3ajiaum U 3aJa4u U3
peanbHOM KU3HU C UCTIOJIb30BAaHUEM MOI00HBIX
TPEYroJbHHUKOB
BexTopsbl OnpeneneHne BEKTOPOB, CI0KEHUE Hcnoab30BaTh BEKTOPHI KaK HAIPaBJICHHbBIC
(12 v) U pa3HOCTb BEKTOPOB, YMHOXXEHUE OTPE3KH, UCCJIeI0BATH T€OMETPUUECKUHI
BEKTOpa Ha 4YMCIJIO. (mepememnienue) U pu3nIeCcKUil (CUIa) CMBICIIBI
DPU3NYECKUIN U T€OMETPUIECCKUN BEKTOPOB.
CMBICJI BEKTOPOB. 3HaTh onpeaesieHUs1 CYMMBbl U Pa3HOCTH BEKTOPOB,
Pasnoxxenune BekTopa o ABym YMHOYKEHHUS BEKTOpPa Ha YUCJI0, MCCJIeI0BaATh
HEKOJUIMHEAPHBIM BEKTOPaM. T€OMETPUUYECKUN U (PU3UIESCKUN CMBICIIBI STUX
Koopaunare! BekTopa. orepanmm.
Ckansaprnoe npouszgeoenue 6ekmopos, | Pemiatb reoMeTpruyecKue 3aj1auu C
€20 npumeHeHue OJist HaxOoHCOeHU HCIOJb30BAaHUEM BEKTOPOB.
ONIUH U Y2J108. PackaabiBaTh BEKTOP MO JIBYM HEKOJJIMHEAPHBIM
Pewenue 3aoau c nomowbro BEKTOpaM.
8EKMOPO8E. Hcnonvzoeamsv cransaproe npouseeoenue
Ilpumenenue eexmopoe Ois B8EKMOPOE, 6bI6OOUMb €20 OCHOBHbIE CEOUCMEA.
pewerus 3a0a4 KUHeMamuKu u Boiuucnams cymmy, pasnocmo u cxansaproe
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MexXaHurKu
(Ha O3HAKOMUMENbHOM YPOBHE)

npousgeoeHue 8eKmopos 8 KOOPpOUHAMAX.
Ilpumenameo cxanaprnoe npouzseoenue 0Jis
HAxXoH#cOeHUst ONIUH U Y2108 (HA O3HAKOMUMETIbHOM

ypoeHe)

JleKkapToBbI JlexkapToBbl KOOpAMHATBEI TOYEK Ha | OcBaMBaTh MNOHATHE MPSMOYTOJIBHON CHUCTEMBI
KOOpPAMHATHI Ha | IUIOCKOCTH. KOOpPJMHAT, N€KApPTOBBIX KOOPJAUHAT TOUYKH.
m10ckocTu (9 4) YpaBHeHHE  NPAMOM. YrioBo | BBIBOAUTbB YpaBHCHHE TIPSIMOW U OKPYKHOCTH.
K03 PUNUEeHT, TaHT€HC yria | BelgesisiTh MOJHBIM KBajapaT UL HaXOKICHHS
HaKJIOHa, napajijICJIbHbIC H | meHTpau paauyca OKPYKHOCTU IO €€ YpPaBHEHHUIO.
NEPIICHAUKYIISIPHBIC ITPSAMBIC. Pemiath 3aAa4du Ha HaXO0XXJICHUE TOYEK
YpaBHeHUe OKPYXXHOCTH. | mrepecedeHHUsi MPsIMBIX U OKPYKHOCTEN C MOMOILBIO
Haxoxxnenne  KooOpaumHAT  TOYCK | meTo[a KOOPIMHAT.
nepecedyeHust OKPY>KHOCTH U
OPSIMOM.

MeTon KOOpAMHAT IPU PELICHUU
reoOMEeTpUUYECKUX 3ajiad.
Hcnonp3oBanne MeToia KOOpAUHAT
B IIPAaKTUYECKHUX 3aJadax

Hcnosib30BaTh CBOWCTBA yIioBOro Ko3(dduimeHTta
NpsSMON TIPU PEIIEHUHW 3aJay, JJIs1 OIpeJIeJICHUs
PAacCIIOJIOKEHUS TIPSIMOMU.

IIpuMeHATH KOOPJAUHATHI pu pemeHun
FeOMETPUUECKHUX ¢ MPAKTUYECKUX 3ajad, s
MOCTPOESHUS MAaTEMaTUUIECKHUX MOJICIEeN peaTbHbIX
3a7a4 («KMEeTOoJ KOOPAUHAT).

INo/1b30BaTHCA /JII IOCTPOCHUSI U UCCIIEOBAHUMN

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

IIpaBuibHBIE

MHOTOYT 0JIbHUKH.
JA1MHA OKPYKHOCTH U
oL Kpyra.
Beruuciaenue niomanen
(8 1)

ITpaBunbHBbIE MHOTOYTOJIBHUKH,
BBIUUCJIIEHUE UX AJIEMEHTOB. HUHucCIo
7T ¥ JUIMHA OKPYXHOCTHU. /lmnHa nyru
OKpy>KHOCTH. PannanHas mepa
yria.

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

PopMyIHPOBATH ONPEACIICHUE MPABUIILHBIX
MHOTI'OyT'OJIBHUKOB, HAXOJAUTh HUX DJIEMEHTHI.
ITouab30BaThCH IIOHATHEM JUIMHBI OKPY’KHOCTH,
BBEJIEHHBIM C IIOMOIIBIO IPABUJIBHBIX
MHOTOYT'OJIbBHUKOB, OIIpeJeJATh YUCIIO 7T, JJIUHY
JyTd U paJuaHHyIO Mepy yriia.

IIpoBoauTh nepexoa OT paJuaHHOU MEpHI yIja K
rpagyCHOM U Ha0OOpOT.

OmnpeneasaTs IUIOMAAb KpyTa.

BeiBoauTth ¢gopmyJibl (B rpalyCHOM M paJuaHHOMN
Mepe) Ui QJIMH OyT, IJIoliaaeil CEKTOpPOB U
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CEeTMEHTOB.
BeruucasaTh mwiomaiu Guryp, BKIFOYAIOIAX
AJIEMEHTHI OKPYXHOCTH (Kpyra).

HaxoauTs 1uiomaiy B 3a/ja4yax pealbHOW KU3HU

JABUXKeHUA
IJIOCKOCTH (6 4)

IloHsiTHE O NBUKEHUHU INIOCKOCTH.
ITapanienbHbIi IEPEHOC, IIOBOPOT U
cummMeTpusi. OCH U LIEHTPbI
CUMMETPUH.

IIpocreiinine npuMeHEeHUs B
peuleHnu 3aaa4

Pa36upaTh ripuMepbl, WUTIOCTPUPYIOITHE TOHSTHS
JIBUKECHUS, [ICHTPOB U OCEH CUMMETPHUH.
PopMy/IMpPOBATH OINPE/ICICHUS MapAIIIEITIBHOTO
IIEPEHOCA, IOBOPOTA U OCEBON CUMMETPHH.
BBIBOAUTH X CBOMCTBA, HAXOJAUTh
HETIOIBUYKHBIE TOYKH.

HaxoauTh HEHTPHI U OCU CUMMETPHUI IIPOCTEUIITNX
uryp.

IIpMMeHATH napajuleJIbHBIU IIEPEHOC U
CHUMMETPHUIO IPU PEIIEHUN I'€OMETPUUECKUX 3a71a4
(pa3bupaTth IpUMEPHI).

HcnoJib30BaTh /Il IOCTPOCHUSI U UCCIICJOBAaHUMN
U GPOBBIC PECYPCHI

IloBTOpEHUE,
006001 eHue,
cUCTeMaTUu3auus
3HaHui* (7 4)

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

OnepupoBaTb NOHATUAMMU: GUTYpa, TOUKA,
npsimMasi, yroJji, MHOTOYTOJBHUK, PABHOOEIPESHHBIN
U PAaBHOCTOPOHHHM TPEYTOJIbLHUKH,
PsIMOYTOJIBHBIN TPEYTOJIBHUK, MEIHUaHa,
OHCCeKTpHCca U BbICOTa TPEYTrOJIbHUKA,
napauieJiorpaMmmM, pomMO, TPSIMOYTOJIBHUK,
KBaJpaT, Tpareus; OKPY>KHOCTh, KacaTeJIbHasI;
paBeHCTBO U moj1o0ue PUryp, TPeyroabHUKOB;
IIapajjIeJIbHOCTD U IIEPIEHAUKYIIPHOCTD
IPSIMBIX, YTOJI MEXIY IIPAMbIMU, CUMMETPUI
OTHOCHUTEJILHO TOYKHW U OPSIMOM; JIJIMHA,

*3neck mpeAcTaBIICHBI RJIEMEHTHI COJIEpKaHMsI Kypca, U3ydaBIinecs: B 5—8 kjraccax U TpeOyrolne
MNOBTOPEHMSI, 0OOOIIEHUST U cucTeMaTu3annmu. OOpalarbcsi K3TOMY MaTepHally MOXXHO B BUJIIE
aKIleHTa Ha 3aBEpLIAOIIEeM »JTalle H3Yy4YeHHUss Kypca 9 Kkiacca WIH paclupenensaTbh [0
COOTBETCTBYIOIIIUM TEMATHUUYECKUM pa3aesiaM, U3ydaeMbIM B T€YEHUE y4EOHOro rojaa.




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

IIpsimMass n1 OKpY’>KHOCTB.
YHeTbIpEXyTroJIbHUKU. BrincanHubie n
OIIMCAaHHbIE YETHIPEXYTOJIbHUKH.
Teopema Iludaropa u Hauana
TpUroHoMeTpuu. Penrenne odmmx
TPEyTrOJIbHHUKOB.

IIpaBHUIbHBIE MHOTOYTOJIBHUKU.
IIpeobGpa3zoBaHust MIIOCKOCTH.
JBwxenusi. [Togodue. Cummerpusi.
IInomane. BeraucieHnue miomaneu.
ITnomanu mono6HBIX GUTYP.
JlekapToBbI KOOPJAWHATHI HA

paccTosiHuEe, BEIMYUHA yTJia, IJIoniaib,
HepruMeTp.

Hcnosib30BaTh GOPMYJIbL: IEpUMETPA U TIJIOMIATN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>XHOCTH U
IUIOIIA/IN KpyTa, 00bEMa NPSIMOYTOJbHOIO
rnapasuieJenuIena.

OnepupoBaTh NOHATHUAMM: IIPSIMOYTOJIbHAS
cucTeMa KOOpAUHAT, BEKTOP; MCIOJIb30BaTh dTHU
MOHSITUS JJIs1 IPECTABIICHUS] JAHHBIX U PELICHUS
3aJ1a4, B TOM YHCJIE€ U3 APYTUX yUEOHBIX
npeaMeToB. PemraTsb 3aa4M Ha NOBTOPEHUE
OCHOBHBIX ITOHATHM, UJUIFOCTPALIMIO CBSI3E€U MEXIY
pa3IMYHBIMHM YacTsIMU Kypca. BelIOMpaTh MeTO/,
JUISI peLIeHUs 3ala4u.

PelraTh 3a4a4YM U3 NOBCEIHCBHOM KU3HHU

ITJTIOCKOCTH. BeKTOpI)I Ha IIJIOCKOCTH

8 KUIACC (ne menee 66 4)

TemaTtnueckoe ruianupoBanue B 10-M kiacce pa3pabaTbhIBaeTCsi HA OCHOBE IporpaMmbl Kypca «l'eomerpus» 9-ro kinacca
U, B II€JIOM, COOTBETCTBYET €My, C BBIJICJICHHEM U CUCTEMAaTHU3alMel CIOXKHBIX U 0CO00 3HAYMMBIX /ISl JalbHEHIIIETO
oOy4eHHMs TeM 32 BECh I1epuoJ1 00yUYEeHHs HA YPOBHE OCHOBHOTO 00111ero o0Opa3zoBanus. Ocoboe BHuManue B 10—M kiacce
HEO0XO0UMO YAETUTh (OPMUPOBAHNIO (PYHKIIMOHAIBHON TPAMOTHOCTH U KU3HEHHBIM KOMITETEHIUSM 00yUYaloIuXCcs C
PAC, pemienuto 3a1a4 U3 MOBCEHEBHOM KU3HHU.

N3-3a ocobeHHOCTEW pa3BUTHS KPYNMHOW M MEIKOM  MOTOPUKU  («MOTOpHAasi HEJIOBKOCTb») W HEIOCTATOYHOU
COTJIACOBAHHOCTH PabOThI PYK MPHU MOJIb30BAHUM JTUHEUKON WK IUpKyJeM, oOydatomuecss ¢ PAC MOTyT UCTIBITHIBATD
CYIIECTBEHHbIC 3aTPYJHEHUS TPHU BBINOJHEHUU YepTexkel, u3o0pakeHUU ¢GUryp, 4YTO 3HAUYUTEIHHO OCJIOXKHSET
YCIIEIIHOE HW3YUYEHHE Kypca reoMeTpuu. B CBs3u ¢ 3TUM B pasjeiie TeMaTU4YeCKOro IJIaHUpPOBaHUs padouei
MPOTrpaMMBbl JOJKHO OBITh MPETyCMOTPEHO UCTI0JIb30BAHUE AJIEKTPOHHBIX (IIM(POBHIX) 00pa30BaTEIbHBIX PECYPCOB,
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3alJITaHMpOBaHa MakCUMalbHas BU3yaju3alys MaTepualia, JOJDKHBI ObITh YUTEHbl BO3MOXKHOCTH, MOJIb30BaHUS
y4e0HO-METOJIMYECKUMHU MaTepuallaMH, pealu3yloluMu auaaktuyeckue Bo3MmoxkHoctn UKT, conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 00pa3oBaHUM: BUAEOMATEpUANIbl, MyJIbTUMEIUNHBIE TPOrPAMMBI,
AJIEKTPOHHBIE YUYEOHUMKHM U 3aJaYHUKH, BJIEKTPOHHBIE OUOIMOTEKH, BUPTYyaJibHbIE J1aOOpPaTOPUH, WUIPOBBIE
MpOrpaMMbl, KOJUIEKIIUHU HU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB.

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

84



