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ITosicHuTe1bHAS 3aNIMCKA.

PaGouas nporpamMma oCHOBHOTro 0011ero o0pa3oBaHus 1Mo MareMaTuke (aiaredpa, reomerpusi) s 7 — 9 KJIaccoB cocTaBjieHA HA OCHOBE
(byHIaMEHTAJIBHOT O si/ipa collepykaHus oduiero oopa3oBanus 1 TpedoBaHUil K pe3yIbTaTaM OCBOCHHUSI OCHOBHON 00111e00pa30BaTeIbHOM IPOrpaMM bl
OCHOBHOTI'0 00111ero 00pa3oBaHusl, IpecTaBlIeHHbIX B DeepanibHOM rocyJjapcTBEHHOM 00111e00pa3oBaTeIbHOM cTaHAapTe o01iero odpazoBanus; «Paboumnx
nporpamm. ®I'OC. Anrebpa. 7-9 knacce», coctaButens T.A. Bypmucrposa, 2020r., «CoopHHKa IpUMEpHBIX pabodux mporpamm. ['eomerpus. 7-9 kiaccely,
cocraButenb T.A. Bypmuctposa, 2019 r. B HUX yunuTBIBaIOTCSI OCHOBHBIE HJI€U U MOJ0KeHUs [Iporpammebl pa3BuTHS 1 GOPMHUPOBAHUS YHUBEPCAIbHBIX
y4eOHBIX e CTBUH 1711 OCHOBHOI'O 0011ero o0pa3oBaHusl.

Ha nmoBTOpeHue B KOHIlE y4eOHOro roja B 7 KJlacce aBTOPCKOM NpOrpaMMBI 1Mo anredpe oTBeeHo 6 yacoB, B paboyeil mporpamme 3 yaca (3 daca
OTBE/ICHO HAa MOBTOPEHHE M AJMHHUCTPATHBHYIO KOHTPOJIBHYIO paboTy B Hauaie ydeOHoro roga). Ha moBTopeHme B KoHIle yueOHOro roga B 8 Kiacce
aBTOPCKOM IporpaMMmsl 1o ajaredpe oTBeAeHO 8 uyacoB, B pabouell mporpamme 5 dacoB (3 yaca OTBEIEHO Ha MOBTOpPEHHWE B Hayaiue yuyeOHoro rona). Ha
IIOBTOPEHME B KOHIE yueOHOro rojga B 9 kjacce aBTOPCKOM MporpamMmsl 1o anredpe orsesneH 21 yac, B paboueil nporpamme 17 yacoB (4 yaca OTBEIE€HO Ha
[IOBTOPEHME U aIMHUHUCTPATUBHYIO KOHTPOJIbBHYIO pabOTy B Haydaje yueOHOro roja).

Co3HaTenpHOE OBJIaICHUE YYAIUMUCS CUCTEMOM MaTeMaTHYeCKUX (anre0pandyecKux U reoMeTpuyYeCcKrX) 3HAaHUM U YMEHUN Heo0X0AUMO B
IIOBCE/ITHEBHOM KU3HHU JUISl U3YUEHUSI CMEXHBIX IUCLHUIUIMH U IPOJOJDKEHUs 00pa3oBaHus. [IpakTueckas 3Ha4uuMOCTh MIKOJBHOI'O Kypca MaTeMaTHKU
(anre6pbl, reoMeTpum) 00yCIIOBJIEHA TEM, UTO €€ 0OBEKTOM SBJISIFOTCS IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHbIE OTHOIIEHUS J1€H CTBUTEIBHOIO MUDA.
MaremaTryeckasi OAr0TOBKAa HE0OX0AUMA JIJIsl TIOHUMaHUs! IPUHLIUIIOB YCTPOMCTBA U UCIIOJIb30BAaHHSI COBPEMEHHOM TEXHUKHU, BOCHPUATHS TEXHHU YECKUX
HOHATHH U uaeil. MatemaTHKa ABJISETCS S3bIKOM HayKH U TeXHUKHU. C ee MOMOIIbI0O MOACTUPYIOTCS M U3Y4alOTCs SIBIEHUS U IPOLIECCHI, TPOUCXOISINHUE B
pupoze.

Marematuka (anredpa, reoMeTpusi) sIBISAETCA OJHUM U3 OIMIOPHBIX IPEIMETOB OCHOBHOM LIKOJIbI: OHA O0ECIIeUYnBaET U3y4deHHe IPYruX AUCHUILIUH. B
MIEPBYIO OYepe/ib 3TO OTHOCUTCS K MpeAMeTaM eCTeCTBEHHO-HAayYHOr 0 IMKJa, B YaCTHOCTH K ¢u3nke. Pa3BUTHE TOrMuecKoro MbIIUICHUS yYaluXxcs Ipu
o0ydeHHH MaTeMaTHKe (anredpe, reOMETPUN) CIOCOOCTBYET YCBOCHHIO TIPEJAMETOB T'yMaHUTApHOTO 1K, [IpakTnueckre yMEeHUs U HaBBIKU
anre0panvecKkoro ¥ reOMETPUUECKOr0 XapaKTepa HEOOXOIUMBI JUIsl TPY10BOH AESITEIbHOCTH U PO ECCHOHAIbHON MOIOTOBKU HMIKOJIBbHUKOB.

Pa3BuTue y ydanmxcs npaBUIbHBIX IPEICTABICHUHN O CYIIHOCTH U IIPOUCXOKICHUN alreOpandeckuX U FeOMETPUYECKUX abcTpakuui, o
COOTHOUIEHUM PEATILHOTO U UJEAJIbHOI0, O XapaKTepe OTPaXXEHUsI MaTEMaTHYeCKON HayKO! SIBJIEHUM U IIPOL[ECCOB PEaIbHOI0 MUPA, O MECTE alnreOpsl U
reOMETPUU B CUCTEME HAayK U POJIM MAaTEMaTUYECKOr0 MOJEIMPOBAHMS B HAYYHOM ITO3HAHUH U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYH OO
MHUPOBO33PEHHsI YUAIMXCs, @ TAKKe (OPMUPOBAHUIO KAUECTB MBIIIJICHUS, HEOOXOAUMBIX JJIS aJalTallii B COBPEMEHHOM HH(OPMAIIMOHHOM OOIECTBE.

TpeOyst OT ydanmxcst yMCTBEHHBIX U BOJIEBBIX YCHJIMH, KOHIIEH TPALIMM BHUMAHUS, aKTUBHOCTH BOOOpaXkeHus, ajaredpa U reoMeTpHsi pa3BUBAIOT
HPaBCTBEHHBIE YEPThI JINYHOCTHU (HACTOHMUYHUBOCTD, LIEJEYCTPEMIIEHHOCTh, TBOPUECKYIO aKTUBHOCTh, CAMOCTOATEIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIO0UE,
JUCLUIIMHY U KPUTUYHOCTh MBIIJIEHNS) 1 YMEHUE apr'yMEHTHPOBAHHO OTCTaUBaTh CBOM B3IVISIbI U YOEXKACHMUS, a TAK)KE CIIOCOOHOCTh MPUHUMA Th
CaMOCTOSITEJIbHBIE PEILIEHUS.

Anre6pa ¥ reoMeTpusi CyLIECTBEHHO PACIIMPSIOT KPYro30p yJalluxcsl, 3HAKOMsI UX ¢ MHIYKIHEH U JTeNyKIuei, 000011eHneM U KOHKpeTH3anuei,
aHaJIM30M M CHHTE30M, KJIaccu(uKanueil 1 cucTeMaTu3anueii, abcTparupoBaHueM, aHajJorueid. AKTUBHOE HCIOJIb30BAaHUE U PELICHHE 3ajlad Ha BCEX ATarax
y4eOHOro Iporiecca pa3BUBAIOT TBOPUECKHE CITOCOOHOCTH MIKOIBHUKOB.



N3ydenue maTemMaTuku B 5—6 Kjaccax 1mo3BoJisieT pOopMUPOBAaTh YMEHUS U HABBIKM YMCTBEHHOI'O TpyJa: INIaHUPOBAHUE CBOEH paboThI, TOUCK
palMOHAIBHBIX yTel €€ BBINOJIHEHUS, KPUTUUECKYIO OLIEHKY pe3y/bTaToB. B npoluecce n3ydeHns MaTeMaTUKH IIKOJbHUKU y4aTCs U3J1araTb CBOM MBICIIU
SCHO U UCYEPIBIBAIOIIIE, JJAKOHUYHO U EMKO, IPUOOPETAIOT HABBIKM YETKOI0, aKKYPaTHOTO U I'PaMOTHOI'O BBIIIOJHEHHS MaTeMaTHUECKHUX 3aInucei .

Baxxueiimieil 3a1a4ueil NKOJBHOTO Kypca aiareOpbl M T€OMETPUU SIBJISAETCS PAa3BUTHE JIOTMUECKOr0 MbIIUIeHHs ydanuxcs. CaMu 00beKThI
MaTeMaTUYECKUX YMO3aKIIOUEHUI U IPUHATHIE B alredpe, TeOMEeTpUH MpaBuiia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUH 000C HOBBIBATH
1 J0Ka3bIBaTh CYKJEHUs, IPUBOAUTH YETKUE ONPECICHUS, PA3BUBAIOT JJOTMUECKYI0 HHTYUIMIO, KPATKO U HAIVISIIHO PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MIOCTPOEHUH U y4aT uX npuMeHeHuto. [1oka3piBas BHyTPEHHIOI0 TapMOHHUIO MaTEMAaTUKH, (GOPMUPYsI TOHUMaHHE KPacOThl U U3SIECTBA MaTeMaTHYeC KUX
paccyxeHuli, MmareMaTtika (airedpa, reoMeTpHsl) BHOCUT 3HAUMTEIIbHBIN BKJIaJ B 3CTETUUECKOE BOCIUTaHUE ydamuxcs. X n3yuenue pazBuBaet
BOOOpa)keHHE MIKOJIHLHUKOB, CYIIECTBEHHO 000TalaeT U Pa3BUBAET UX NMPOCTPAHCTBEHHBIE IPEACTABICHUSI.

OO0masi XxapakTepucTHKA y4eOHOro npeamera.

B kypce matematuku 7-9 kinacca MOKHO BBIJIEIUTh CIEAYIOILME OCHOBHBIE COJepXKaTeIbHbIC JIMHUM: apudMeTHKa; anredpa; GyHKLINU; BEPOATHOCTb U
CTATUCTUKA; HArJIiJHas TeOMETpHsl; I'eoMeTpuueckre (Urypbl; U3MEpeHHe TI'e€OMETPUYECKUX BEIMYMH; KOOPAUHATBI; BEKTOPHI; JIOTMKA U MHOXKECTBA;
reoMeTpusl B MCTOPUYECKOM pa3BUTUU. Hapsny ¢ 3TUM B colepskaHuEe BKIKOYEHBI IBE JONOJHUTEIBHBIE METO0JIOTHYECKUE TEMBL: MHOXKECTBA U MAaTEMATUKA
B UCTOPUYECKOM Pa3BUTHHU, YTO CBSI3aHO C peajim3anueil nenei o0l enHTENIEKTY aJlbHOr0 U 00 IEKYJIbTYpHOro pa3BuTHs yyamuxcs. ConepxaHue Kax a0l u3
9TUX TEM Pa3BOPAYUBACTCS B CONEPKATEIBHO-METOAUYECKYIO JIMHUIO, IPOHU3BIBAIOLIYIO BCE OCHOBHBIE COZEpKaTeNbHbIe JIMHUU. [Ipn 3TOM nepBast JmHUSA —
«Jloruka ¥ MHOXECTBa» — CIYKHT LEIM OBJIAJCHUS y4YallUMUCA HEKOTOPBIMHM D3JIEMEHTAMH YHHMBEPCAJIBHOIO MAaTEMaTU4YeCKOro sA3bIKa, BTOpas —
«MaTeMaTHKa B HUCTOPHUECKOM Pa3BUTUN» — CIOCOOCTBYET CO3AaHUIO OOIIEKYIbTYPHOI0, TYMaHUTapHOTrO (hOHA U3YyUEHUS Kypca.

ConepxxaHue JIUHUM «Apu(pMETHKa» CIYyKUT (yHIAMEHTOM JUId JaJbHEHIIEro M3y4eHUs ydalluMHCS MaTeMaTHKH M CMEKHBIX JUCIUIUIMH,
CIIOCOOCTBYET PA3BUTHIO HE TOJIBKO BBIYMCIMTEIBHBIX HABBIKOB, HO U JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHMs IOJb30BATHCS aNTOPUTMaMH,
CIOCcOOCTBYET pa3BUTHIO YMEHHI MIaHUPOBATh M OCYLIECTBIISITH JESTEIbHOCTh, HAIIPABIEHHYIO HA pElIeHUE 3ajjad, a TakKe NPHOOPETEHUIO Ipa KTHYECKUX
HAaBBIKOB, HEOOXOIUMBIX B MIOBCEHEBHOM KM3HU. Pa3BUTHE MOHATHS O YMCIie B OCHOBHOMW IIIKOJIE CBSI3aHO C PAallMOHAJIBLHBIMU U UPPALMOHAILHBIMU YU CIIaMU,
(bopMUpOBaHUEM MEPBUYHBIX MPEACTABICHUHN O AEHCTBUTEIHLHOM YHCIIE.

Conepxxanne naMHUM «Anredpa» crnocoOcTByeT (OPMHPOBAHHMIO Y YYAIIMXCS MaTeMaTHYECKOro ammapara Uil pelieHus 3ahad M3 pas/esoB
MaTEMaTUKH, CMEXHBIX INPEIMETOB M OKpY’Kalolled peadbHOCTH. SI3bIk anreOpa MOJYEpKHMBAET 3HAUCHME MATEMaTHKU Kak s3blKa JUIsl ITOCTPOESHMS
MaTeMaTUYECKUX MOJEIIEH IIPOLECCOB U ABJIICHUN PEaJbHOI O MUPA.

Pa3BuTHE aNropuTMHUYECKOr0 MBILUIEHHS, HEOOXOAMMOI0, B YaCTHOCTH, JUISl OCBOGHHUS Kypca MH()OPMATHKH, U OBJIAJCHUE HABBIKAMH JI€IyKTUBHBIX
paccyKJIeHUI TaKKe SBJIAIOTCS 3aJadyaMu u3ydeHus anredpsl. [IpeoOpazoBaHue cHMBOJIBHBIX ()OPM BHOCUT creln(UUEcKUi BKJIAJ B pa3BUTHE BOOOpPaKEHUS
y4alluxcsl, UX CIoOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpUECTBY. B OCHOBHOI 111KOJIe MaTepHal rpyNIupyeTcst BOKPYT pallMOHAIbHBIX BBIPAKEHHH.

Conepxanue pasnena « ODyHKIMN» HALEICHO Ha MOJyYeHHUE IIKOJIbHUKAaMH KOHKPETHBIX 3HAaHUM 0 (YHKLMHU KaK Ba)KHEHIell MaTeMaTH4ecKoi MOAenu
IUIL ONUCAHUSA U HUCCIEAOBaHMs Pa3HOOOpasHbIX IpoueccoB. M3yueHuwe 3TOro marepuana CIOCOOCTBYET Pa3BUTHIO y YYalIMXCS yYMEHHs MCIOIb30BATh
pa3IUyHbIC S3bIKM MAaTEMAaTUKU ( CJIOBECHBIN, CHMBOJIIMYECKUM, I'pauuecKuii), BHOCUT BKJIaJ B (hopMUpOBaHUE MIPECTABICHUN O POJIM MaTeMaTHKHU B pa3BUTHU
LMBUIM3ALMU U KYJIbTYPBI.

Paznen «BepoATHOCTh M CTAaTHCTHKa» — O00s3aTeNbHBII KOMIIOHEHT IIKOJBHOI'O OOpa30BaHMS, YCUIMBAIOUIMN €ro MPUKIAJHOE U IMPAKTHYECKOe
3HaueHHe. DTOT MaTepuas HeoOXOAUM MpeXkae Bcero st GOpMUPOBAHUS Y yHanmxcs (yHKIMOHAIBHON TPaMOTHOCTH — YMEHHSI BOCIIPUHUMATh U KPUTUYECKU
aHAJIM3MPOBaTh MH(POPMAIUIO, NPEJICTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX peasIbHbIX 3aBHCHMOCTEH, MPOU3BOAMUTH
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[IPOCTENIINE BEPOSATHOCTHBIE pacuérhl. V3yueHne OCHOB KOMOMHATOPUKU MO3BOJIUT y4alleMycsi OCYLIECTBISATh PACCMOTPEHHUE CIIydaeB, Mepedop U MOACUET
Yyclia BADHAHTOB, B TOM YHCIIE B MPOCTEUIIINX MPUKIAIHBIX 3a/1a49ax.

[Tpu U3y4eHNH CTATUCTHKU U BEPOSATHOCTH 00OTaIaloTcs MPEACTaBICHHS O COBPEMEHHON KapTHHE MHUpa M METOAaX ero uccieqoBaHusi, GopMHup yercs
MMOHUMAaHHE POJIA CTATHCTHKH KaK MCTOYHHMKA COLMATIBHO 3HAYMMON MH(POPMAIIUU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIICHHUS.

Martepuan, oTHocamuiics K TuHUM «HarmsnHas reomeTpus» (3J€MEHThl HArjsiIHOM CTEpPEOMETpPUH), CIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBI X
MpEJCTaBICHUN yyalyXxcsl B paMKaxX U3y4eHHs IJITaHUMETPHH.

Conepxanue pasnenoB «['eomerpuueckue Guryps» u « M3mepeHue reoMeTpuuecKuX BEJIMYMH» HallEJIEHO Ha MOJMyuYeHHE KOHKPETHBIX 3HaHHM O
reoMeTpudeckoi (urype Kak BajKHEHIIEH MaTeMaTHYECKOM MOAENM JUIs ONMCaHMsA OKpyXkaromero wmupa. CHCTEMAaTHYECKO€ H3Y4EHHME CBOWCTB
reOMETPUYECKUX (HUTyp MO3BOJISAET PA3BHBATH JIOTHYECKOE MBIIUICHHE W IOKAa3aTh NPUMEHEHHE 3TUX CBOWCTB MPH PEHICHUH 3a/1a4 BBIUYUCIUTENIbHOTO U
KOHCTPYKTHBHOT'O XapaKTepa, a TAaKKe MPaKTUIECKUX.

Martepuan, OTHOCAIIMICS K coaepiKaTeIbHbIM JTUHUSAM « KoopnuHaTel» u «BeKkTopbl», B 3HaYUTENbHOM CTENEHU HeceT B cebe MeXIpeIMEeTHbIE
3Ha4YeHHs], KOTOPbIE HAXOAAT IPUMEHEHHE KaK B PAa3JIMYHBIX MATEMAaTHUECKUX JUCHUILIINHAX, TAK U B CMEXKHBIX IpeaMeTax.

OcobenHocThI0 TMHUHU «JIOrMKa U MHOXKECTBA SBJIAETCA TO, YTO MPEACTABICHHBIN 3[]€Ch MaTepUall MPEUMYILECTBEHHO U3y4aeTcsl IPH pacCCMOTPEHUU
pa3IMYHBIX BOIPOCOB Kypca. COOTBETCTBYIOLIMI MaTepHall HallelleH Ha MaTeMaTH4eCKOe pa3BUTHE ydaluuxcs, GOpMUPOBaHUE Y HUX TOYHO, CXKATO U SICHO
W3J1araTh MbICJIM B YCTHON M TUCbMEHHOM PEYH.

JIunus «I'eomeTpusi B UCTOPUUECKOM pazjiesiey MpeHa3HaueHa A1 (GOpMUPOBaHUS MIPEICTABICHUM O FEOMETPUM KaK 4acTU 4eJIOBEUECKON KyJIbTYpHI,
JUIs1 OOIIETO Pa3BUTHS LIKOJIBHUKOB, JAJISI CO3/IaHUs KYJIbTYPHO-UCTOPHUIECKON Cpebl 00 YUCHHS.

MecTto Kypca B y4eOHOM ILIaHe.

BasucHblil yueOHBIN (00pa3oBaTeIbHBIN) IIJIaH HA U3y4YEHHE MaTeMaTukH (anredpa, reomeTpusi) B 7-9 KJjlaccax OCHOBHOM IIKOJIBI OTBOJMT 5 4acoB B
HEJCNI0 B TEUEHHE Kaxaoro roga ooydenusi, 170 ypokoB B kaxaom kiacce, Bcero 510 ypokoB. B kaxmom kiacce mpenmer «MaremaTnka (anre0pa,
TEeOMETpHSs ), KOTOPBIA BKIIOUAET B ce0s M3ydeHHUE ABYX JUCIUILTHH «Anrebopay (3 yaca B Hegemo) u «I'eomerpus» (2 4aca B HEENM0) HU3ydaeTcs Ha 6a30BOM
ypoBHe Bcero xonmuuecTBo yacoB o MaremaTtuke (aaredpa, reoMeTpHsi) Mpu MpOA0KUTEIBHOCTH Y4eOHOro rojia B KaxaoM kiacce 34 HeJenu coCcTaBlsieT—
170 gacoB (anrebpa — 102 gaca, reomerpusi — 68 4acos).

JInuHOCTHBIE, MeTanpeIMeTHbIE U NPeIMeTHbIE Pe3y1bTaThl 0CBOCHUS COAePKAHUS Kypca.

IIporpamma no3BoJisieT 100UBaThCA CIAEAYIOUIMX PE3YJIbTaTOB OCBOEHUS 00pa30BaTENIbHOM IPOrpaMM bl OCHOBHOT'O O0LIEro 00 pa3oBaHMUsL:
JINYHOCTHBIE:
c(OpMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH OOY4YalOMIMXCS K CaMOPa3BUTHIO U CaMOOOpPAa30BAHUIO Ha OCHOBE
MOTHBALIMU K 00y4YEHUIO U MMO3HAHUIO, BBIOOPY NajbHelIero oopazoBanus Ha 0aze OpuEeHTHPOBKH B MUpe Mpodeccuii u mpodheccnoHalbHBIX MPEeANOUTeHUH,
OCO3HAaHHOMY ITOCTPOEHUIO MHANBUIyaJIbHOM 00pa30BaTeIbHON TPAEKTOPUHU C YIETOM yCTOHUMBBIX 1O3HABATENbHBIX HHTEPECOB;
c(OpMUPOBAHHOCTH KOMIIOHEHTOB 11€JIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U 00II[€C TBEHHOM MPaKTUKY;
(dbopMupOBaHNE KOMMYHMKAaTUBHONM KOMIETEHTHOCTH B OOILEHHHM M COTPYAHMUYECTBE CO CBEPCTHHKaMH B 00pa30BaTeNIbHOM, yueOHO-MCCIIe10BaTENbCKOM,
TBOPYECKOM U APYTUX BUAAX IEATEIHHOCTH,

YMEHHUS SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOM M MHCbMEHHOM pe4H, TOHUMATh CMBICH MOCTABJICHHOM 3a/1auH, BEICTPAUBATh apr yMEHTAIIUIO,
MPUBOIHUTH MMPHUMEPHI U KOHTPIIPUMEPHI;

MIEpPBOHAYAIBHOIO MPECTaBICHH O MaTeMaTUYECKOM Hayke Kak cepe yenoBe4ecKol JesiTelNbHOCTH, 00 3Tanax e€ pa3sBUTUS, O €€ 3HAUMMOCTU Il pa3BUTUS
LMBUJIM3ALINY;



6) KPUTHYHOCTHU MBIIUICHHS, YMEHUE PACIIO3HABATD JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIINYATh FHIIOTE3Y OT (haKTa;

7) KpeaTHBHOCTH MBILLICHUS, THULIMATUBBI, HAXOTYUBOCTH, aKTUBHOCTH IIPU PEILICHUU apr(PMETHIeCcKuX 3a1ad.

8) yMeHHs KOHTPOJIMPOBATh NPOLIECC U Pe3ybTaT yueOHOi MaTeMaTHYeCKO! e TeIbHOCTH;

9) ¢QopmHupoBaHUS CIOCOOHOCTH K SMOILMOHAIBHOMY BOCIIPUSTHIO MaTEMaTHYECKHX 00BbEKTOB, 33124, PELICHHUH, pacCy K JCHUH;
MeTanpeIMeTHbIe:

1) crmocoOHOCTH CaMOCTOSATENIFHO TUIAHUPOBATH AIbTCPHATHBHBIC MYTH JOCTHIKCHUS 1IeJIel, OCO3HAHHO BhIOMpaTh Hanbosee 3)(HEKTUBHBIC CIOCOOBI PEIICHHSI
y4eOHBIX U [T03HABATENbHBIX 33]1a4;

2) yMEHHS OCYIIECTBISTH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOMMbIC KOPPEKTHBBL;

3) CrmocoOHOCTH aJleKBaTHO OLIGHHBATH IMPAaBUIIBHOCTh WJIM OIIMOOYHOCTH BBINMOJHEHUS yueOHOW 3agauu, e€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIC
BO3MOXXHOCTH €€ PEILCHUS;

4) Ooco3HaHHOE BIAJICHWE JIOTHYECKUMH JEHCTBUSIMU OIPENEIeHHs MOHSATUH, OOOOINEHMs, YCTAaHOBJEHHMS aHAJOTWH, KIacCH(HUKAIUK Ha OCHOBE
CaMOCTOSITEJILHOT O BBIOOPAa OCHOBaHHUM M KPUTEPUEB, YCTAHOBJICHUH POOBUIOBBIX CBA3EH;

5) yMmeHHs ycTaHaBIMBATh NPHYMHHO-CIIEACTBEHHBIE CBSI3M; CTPOUTH JIOTHYECKUE PACCYKACHUS, YMO3aKIIOYeHUs (MHAYKTHBHBIE, IelYKTHBHBIC U 110 aHAJIOTHH)
Y BBIBOJIBL;

6) yMmeHHs CO31aBaTh, IPUMEHSTH U MPEOOPA30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJICIIH U CXEMBbI JUISl PEIICHUs Y4eOHbIX U TTO3HABATEIIbHBIX 3a/1a4;

7) pa3BUTHSA CIIOCOOHOCTH OpPraHM30BBIBATH y4EOHOE COTPYAHHYECTBO M COBMECTHYIO JCATEIBHOCTh C YYUTEIEM M CBEPCTHHKAMH: ONPEACNSTH LEJIH,
pacnpenensaTh (GYHKIIMU M POJIM YYaCTHHKOB, B3aMMOJICHCTBOBaTh M HAXOAUTh OOIIME CIIOCOOBI padOTHI; yMEHHS paboTaTh B TpyMIe: HAXOAUTh 00IIee
peleHre U paspemaTth KOH(IUKTH Ha OCHOBE COIJIACOBAHHUS MO3MLMH M ydyeTa MHTEPEcOB; CIyllaTh HapTHepa; (popMyIupoBaTh, apryMEHTUPOBATH U
OTCTaWBaTh CBOE MHEHHE;

8) dopmupoBanus yueOHON U OOIIEMOIB30BATEIBCKON KOMITIETEHTHOCTH B O0JIACTH MCIOIb30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TexHomoruit (MKT-
KOMIIETEHTHOCTH);

9) nepBOHAYAIBLHOTO MPEACTABIICHUS 00 UACSIX U METOJAaX MAaTEMAaTHKH Kak 00 YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH,

10) pa3BuTHS CIIOCOOHOCTH BHIETh MATEMATHYECKYIO 3a7layy B IPYTUX AUCIMIUIMHAX, B OKPYKAIOLICH KU3HH;

11) yMeHuUst HAXOAUTH B PA3IMYHBIX HCTOYHUKAX WH(OPMAIHIO, HEOOXOAMMYIO Ul PELICHUS] MAaTeMAaTHYSCKUX MPOOJIeM, U MPEICTABIAThH €€ B MOHATH 0N (opme;
IIPUHUMATh PELIECHHUE B YCIOBUAX HEMOJHON U N30bITOYHON, TOYHON U BEPOATHOCTHON MH(opManuy;

12) ymeHus moHMMAaTh M HCHOJIB30BAaTh MAaTEMAaTHYECKUE CPEJCTBA HATVIAHOCTH (PUCYHKH, YEPTEXH, CXEMBl M Jp.) AJIS HUIOCTPAllMH, WHTEPIPETaliH,
aprymMeHTaIuy;

13) yMeHwUs BBIABHraTh TUIIOTE3BI IPH PELICHUH y4EOHBIX 33/1a4 U IOHUMaHUs HEOOXOIUMOCTH HX IPOBEPKH;

14) YMeHue npuMeHSITh HHIYKTHBHBIC U JSIYKTUBHBIC CIOCOOBI PACCYKICHU, BUACTh PA3IMYHbIC CTPATEIUHU PEILICHHUS 3a/1a4;

15) moHuMaHus CYIIHOCTH aJITOPUTMHUYECKUX MPEIITHCAHUN U YMEHHIA ICHCTBOBATh B COOTBETCTBUH C MPEIJIOKECHHBIM T OPUTMOM;

16) yMeHuUs1 cCaMOCTOSTEIBHO CTABUTH 1[€JIH, BRIOMPATh U CO3/1aBaTh Al OPUTMbI JUIS PEIICHHS yIeOHBIX MATEMAaTHUYECKHX MPOOJIeM;

17) ciocoOHOCTH IIAHUPOBATH M OCYILECTBISATH JIESATEIbHOCTD, HAIPABICHHYIO Ha PELICHHE 33/1a4 UCCIIEA0BATEIbCKOTO XapaKTepa;
npeaMeTHbIE:
1) ymeHus paboTaTh C MAaTEMaTUYECKUM TEKCTOM (CTPYKTYpHpPOBaHUE, H3BJICUCHHE HEOOX0AUMMON HH(OpMAIINH ), TOYHO ¥ T'PAMOTHO BBIpakaTh CBOU MBICIIH B
YCTHOM U MHCbMEHHOM pedyH, MPUMEH SISl MaTeMaTUYECKYI0 TEPMUHOJIOTMIO U CUMBOJIMKY, UCIIOIb30BATh PAa3JIMYHBIC SI3IKM MAaTEMAaTUKH (CIIOBECHBINH, CHMBO-
JMYECKUi, rpaduueckuii), 000CHOBBIBAThH CYXKIECHUS, TPOBOIAUTDH KJIaCCU(DUKAIIHIO;
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2) BnajeHus: 6a30BbIM MOHATHIHBIM aIlapaToM: UMETh MPEACTABICHUE O YHCIe, 1poOU, 00 OCHOBHBIX F€OMETPUUYECKUX 00bEKTaX (TOUKa, IpsiMasi, JIoMaHasl,
yroj, MHOTOYI'OJIbHHK, MHOTOI'DAaHHUK, KPYT, OKPYXHOCTb, map, cdepa u mp.), GOpMUPOBAHUS NPEACTABICHUH O CTATHCTHMYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MUPE U PA3IMUYHBIX CIIOCO0AX UX U3YUYCHHUS;
3) yMeHUs BBITONHATH apu(METHUECKUE MPeoOpa3oBaHusl, MIPUMEHSTh UX JUIS PELICHHs y4eOHBIX MATEMAaTHYECKUX 33124 U 3a/1a4, BOSHUKAIOIIUX B CMEXHBIX
y4eOHBIX NpeAMETaXx;
4) yMeHHs TIOJB30BAThCS M3YYCHHBIMH MATEMATHYCCKUMH (DOPMYJTaMU U CAaMOCTOSTEIBHO COCTaBISAITH (OPMYJIBI 3aBHCUMOCTEH MEXIy BEIMYMHAMH Ha
OCHOBE 0000IIEHUS YACTHBIX CIIy4acB M KCIEPUMEHTA;
5) yMeHHe peliaTh JUHEWHbIE M KBaJpaTHbIE YPaBHEHUS, HEPABEHCTBA NIEPBONM U BTOPOW CTENEHM, a TAKXKE NPUBOJUMBIE K HUM ypaBHEHHs, HEPAaBEHCTBA,
CHCTEMBI; UCTIONB30BATh TPa(UUECKIE MPEICTABICHHS ISl PELICHUs M CCIEe0OBAHNS ypaBHEHNH, HEPABEHCTB, CHCTEM; IIPUMEHSThH MTOJIyYCHHBI € YMEHUS IS
peleHus 3a1a4d U3 MaTEMaTUKH, CMEXHBIX IIPEMETOB, ITPAKTUKH;
6) oBnmaneHue cucTteMol (YHKIMOHAJIBHBIX IMOHATHH, (YHKIIMOHAIBHBIM SI3BIKOM M CHMBOJIMKOW, YMEHHE CTPOMTH Trpaduku (QYyHKIHMH, ONMHUCHIBATH HX
CBOICTBA, UCNOJIB30BaTh (PYHKIMOHAIBHO-Tpaduueckre NpeACTaBiIeHUs A ONMCAHUs U aHAJIN3a MAaTEMaTHUECKUX 3a1a4 U peaIbHbIX 3aBUCUMOCTEH;
7) OBIazeHWE OCHOBHBIMH CIIOCOOAMM IPEICTABICHUS W aHaJIM3a CTATHUCTHYECKUX TAaHHBIX; YMEHHE pemaTh 3aadydl Ha HAaXOXKACHUE YacTOTHl U
BEPOSITHOCTH COOBITUH;
8) yMeHHs TPUMEHSTh U3YUEHHBIC TIOHSATHS, PE3yIbTAThl U METOBI IIPH PEUICHUH 3a/1a4 U3 Pa3IMYHbIX Pa3/le]oB Kypca, B TOM YHCJIE 33/1a4, HE CBOSIINXCS K
HEMNOoCPeICTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJITOPUTMOB
Copep:kanue Kypca

ApudmeTuka.

PanuonanbHble uMciaa. PacmmpeHne MHOXKECTBA HATypalbHBIX YHCENl /0 MHOXKECTBAa LENbIX, MHOXECTBA II€JNbIX YHUCET [0 MHOXECTBa

m

palMoHaNBHBIX. PannonanpHOe yucio Kak 1pods N rae m — memoe, n — HatypanbHOe 9ncino. CTeneHb ¢ HaTypalbHBIM TOKa3aTeleM.
HeiicTBuTebHBIE YHcaa. KBampaTHBIN KOpEHB U3 YUCTIA.

IousiTHe 00 HMPPAIMOHANLHOM dYHCIe. MppanuoHanibHOCTh YMcia V2 M HECOM3MEpHMOCTh CTOPOHBI M AWATOHANM KBaaparta. JlecsTHUYHBIE
MpUOIMKEHUS UPPAIIIOHATBHBIX YUCEL.

MHOX€eCTBO AEHCTBUTEIbHBIX YUCEN: MPEACTaBICHUE 1€ CTBUTEIbHBIX YNCell OECKOHEUHBIMU JIeCATUYHBIMU Jpo0sMu. CpaBHEHHE AEHCTBUTEIbHBIX
qHCell.

Koopaunartnas npsmas. M3o6paxkeHne ynucesn ToukaMu KOOpAUHATHON NpsAMoil. UncioBble MPOMEKYTKY.

N3mepenusi, npudaukeHnsi, oueHKU. Pasmepbl 00bEKTOB OKpYXaloLIEro MUpa, JIMTEIbHOCTh MPOLIECCOB B OKpY’KalollleM Hac Mupe. Beinenenue
MHOXKHTENS — CTEIIEHU JECITH B 3alICU YU CIIA.

[TpubnmxeHHOe 3HaUE€HUE BEMUNHBI, TOUHOCTh NpuOmKeHus. [Ipuknaka 1 olieHKa pe3ysbTaTOB BBIUMCICHUH.
AJITEBPA

Anredpanyeckue BblpaxeHus. bykBeHHbIe BbIpakeHUs (BBIpaXXEHUS ¢ IepeMeHHbIMU). UnciaoBoe 3HaueHne OyKBEHHOT O BhIpaXKeHUs. JlomycTumble
3HauyeHus nepeMeHHbIX. [lofcTaHoBKa BhIpakeHU BMecTo nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BHIPa)KEHHI Ha OCHOBE CBOMCTB apru(MeTHIE CKUX
nercTBuil. PaBeHCTBO OyKBEHHBIX BBIpaKEHUM. T OXK1€CTBO.



Crenenp ¢ HaTypalbHBIM IIOKa3aTeneM M €€ cBoicrBa. ONHOYIEHBI U MHOrOwIeHbl. CrteneHb MHoroujeHa. CilloKeHHWe, BBIYMTAHME, YMHOKECHHE
MHOroWwIeHOB. DopMyTbl COKPAaIIEHHOI0 YMHOXKEHHS: KBaApaT CyMMBI U KBaapar pasHoctd. Dopmyrna pasHocTu KBajapatoB. [IpeoOpazoBaHue 1e10r0o
BBIpXKEHUSI B MHOTOYJIEH. Pa3iioskeHne MHOroudjieHa Ha MHOXUTENUM. MHoOroujieHsl ¢ oJlHOW nepeMmeHHoW. KopeHb MHorousieHa. KBaJpaTHBIN TPEX UJieH;
pa3noKeHne KBaJpaTHOro TpEXUIeHa Ha MHOXKUTEIIH.

Anrebpandeckass 1poOb. OCHOBHOE CBOWMCTBO anreOpawdeckoil apodu. CrokeHue, BBIYMTAHHWE, YMHOXCHHE, JIEJICHHE alreOpandyeckux IpoOei.
CrerneHsp ¢ 1eabIM ITOKa3aTeNEM U €€ CBOWCTBA.

PanmonanbHbIe BbIpaXkeHUs U UX TpeoOdpa3oBaHus. Jloka3aTebCTBO TOXIECTB.

KBanpatsbie kopHu. CBoiicTBa apr(pMETHUECKNX KBAJPATHBIX KOPHEHN U UX IPUMEHEHHE K IPEOOPA30BAHNIO YNCIIOBBIX BBIPAXKEHHUM U BBIUN CICHUSIM.

YpaBHenus. YpaBHeHHe ¢ 0HOH nepemeHHol. KopeHb ypaBHeHuUs. CBOICTBA YNCIIOBBIX PAaBEHCTB. PABHOCHIIBHOCTh YpaBHEHHH.

JIuneiinoe ypaBHeHue. KBagpatHoe ypaBHeHne. @opMyiia KOpHEM KBagpaTHOro ypaBHEHHs. Teopema Buera. Pemenue ypaBHEHUM, CBOIAIIUXCS K
JUHEHHBIM ¥ KBaJIpaTHBIM. [IpuMepsI perieHns ypaBHEHHI TpeThel 1 4eTBEPTOH cTeneHeil. Pemenue 1poOHO -paiioHaIbHBIX YPaBHEHUH.

VYpaBHeHuE ¢ 1ByMs nepeMeHHbIMU. JInHEeiiHOe ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU, IPUMEPHI PEIIEHNUS] YPABHEHU B LI€JIbIX YU CTIAX.

Cucrema ypaBHEHUH ¢ AByMs IepeMeHHbIMHU. PaBHOCMIBHOCTH cucTeM. CHCTeMBl IBYyX JMHEHHBIX YpaBHEHUH C JABYMS NEPEMEHHBIMU; PEIIECHUE
ITOICTAHOBKOM U CIIOKECHHUEM.

Pemenue TekcTOBBIX 3a/1a4 anre0pandecKuM CrocoOoMm.

JlekapToBbl KOOpAMHATHI Ha MIIOCKOCTH. ['paduueckas uHTEpHpeTanys ypaBHEHHs ¢ ABYMsI IepeMEHHbIMU. ' papuK JTMHEHHOro ypaBHEHUS C IByMs
MepeMEHHBIMH; YTJI0BOH KO(PPHUITUEHT MPSIMOIA; YCIOBUE MapalICIbHOCTH NMPsAMBIX. [ paduku mpocTednX HEJIMHEHHBIX YPaBHEHUM: MTapadoiia, Tunepoona.

HepaBencTBa. HucioBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBa ¢ onHoll nmepemeHHOW. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHeilHble HEpaBeHCTBA ¢ OJHOM mepeMeHHOM. CHucTeMbl HEPAaBEHCTB C OAHO M
IIEPEMEHHOM.

OYHKIINN.

OcHoBHbIe MOHATHA. 3aBUCUMOCTH MKy BeanuuHamu. [lonarue gpynkuuu. O6nacte onpenesneHUss U MHOXKECTBO 3HaueHUi (yHkiuu. CrnocoOs
3aganus pynkumu. I'paduk ynkmuun. CpoiictBa QyHKIMA, UX oTOOpakeHue Ha rpaduke. [Ipumepsl TpaduKOB 3aBHCHMOCTEH, OTPAXKAIONIMX pealb HbIe
IIPOLIECCHI.

Yucuaosble QyHknuu. OyHKIMA, ONMCHIBAIOLIAS NMPAMYI0 M OOpaTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX rpaguku MU cBoiictBa. JIuHelHas

¢yHkuus, e€ rpaduk u coiictBa. KBanparnunas ¢pynkius, e€ rpaduk u coicraa. ['padux pynkuun y = V.

YucsoBble M0Cje10BaTeIbHOCTH. [IoHATHE YNCII0BOI NOCIEA0BATEIbHOCTU. 3alaHUE TIOCIIE0BATEIbHOCTH PEKYPPEHTHBIM CII0COOOM U (hopMyIioit
N-ro 4jeHa.

ApudmeTtnueckas 1 reomerpudeckas nporpeccud. @opmyJisl N-ro ujaeHa apupMeTH4eckord 1 reOMETPUUECKON IPOrpeccHii, CyMMBbl IEPBBIX N UICHOB.
N300pakeHne 4eHOB apu(PMETUIECKON U T€OMETPUIECKOM TPOrpeccuii TOYKaMHu KOOPIUHATHOM IIIOCKOCTH .
BEPOATHOCTDb U CTATUCTUKA

OnucaresabHasi cratucTuka. IlpencraBneHue NaHHBIX B BuAe TaOnuL, auarpamm, rpagukoB. CTaTUCTHYECKHE XapaKTEPUCTUKU HAOOpa JAaHHBIX:
cpenHee apu(pMETHIECKOe, MeAMaHa, HauOOJIbIIIEE M HAUMEHbIIEE 3HAYeHUs, pa3Max.




Cayuaiinble coObITHS U BepOATHOCTb. [loHsATHE O ciay4yallHOM ombITe M ciiydaiiHOM coOblThH. YacTtora ciyyaiiHOro coobiTus. CTaTUCTUUYECKUM
MOAXO0A K TOHSATHIO BEPOSTHOCTH. BEPOSATHOCTH IMPOTHBOMOJIOXKHBIX COObITHH. He3aBucuMble COOBITHS. YMHOXEHHE BeposTHOCTeH. JlocToBepHBIC H
HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXHOCTh COOBITHI. Kitaccuueckoe ornpeenieHne BeposSTHOCTH.

Kom0OunaTopuka. Pemenne koMOMHATOPHBIX 3a/1a4 1epedOPOM BapHaHTOB.

JIOTUKA U MHOXECTBA

TeopeTHK0O-MHOKEeCTBEHHbIC MOHATHSA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJJaHHE MHOXECTB IIE€PEUNCIECHUEM JJIEMEHTOB, XapaKTEepUCTUYECKUM
cBoiictBoM. CtaHJapTHble 00O3HAUYEHUS YUCIOBBIX MHOXecTB. [lycroe MHOXecTBO M ero obosznauenue. I[logmuoxkectBo. OObeAMHEHNE U Tiepeced eHHe
MHO>KECTB, Pa3HOCTb MHOXKECTB.

Nnmoctpanyst OTHOLIEHUHM MEXy MHOXECTBAMH C ITOMOILBIO AUarpaMm Diepa — Benna.

JieMeHTBhI JOTuKH. [IoHsATHE O paBHOCHIIBHOCTH, CIEJOBaHUH, YIOTPEOJIEHNUE JTOTUUECKUX CBSI30K €Cau ..., MO ..., 8 MOM U MOJbKO 68 MOM Cayuae,
JIOTUYECKUE CBA3KHU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHN

Hcropuss ¢hopMHUpOBaHUS MOHATUS UYMCNA: HATypalbHblE YMCIA, IPOOM, HEJOCTATOUHOCTh PAllMOHAJIBHBIX YHMCEN U T€OMETPUUYECKUX U3MEpPEHUH,
uppanuoHaabHble unciaa. CTapuHHbIE cucTeMbl 3anucu yncen. Jpobu B Basuione, Erunre, Pume. OTkpeiTue aecstuuHbix apodeit. CTapuHHbBIE CUCTEMBI MED.
Hecsatuunbsle 1podu U MeTpudeckas cucreMa mep. [losiBienue orpuniatenbHbix uncen u Hysst. JI. Maraunkuii. J1.Oiinep.

3apoxxaeHue anredpsl B Heapax apupmeruku. An-Xopesmu. Poxnenne 6ykBenHoi cumBonuku. [1. @epma, ®@.Buer, P.[lexkapr. Mcropus Bomnpoca o
HaxXO0XJECHUU KOPHEH alreOpandyecKuX ypaBHEHUH.

I'eomeTpnuyeckue GUrypsl.

@urypsl B reoMeTpHHU U B OKpYyxkaroem mupe. ['eomerpuueckas gurypa. @opMupoBaHue NpeICTaBISHUH 0 METapPeMETHOM MOHATHH «(DUTYPay.
Touka, TMHUS, OTPE3OK, MpsIMas, JIyd, IJIOCKOCTb. YT0J. Buasl yrios. BeptukaneHbie n cMexHsble yribl. buccekrpuca yria. OKpyKHOCTb, KPYr. DJIEMEHTBI
OKPYXHOCTH: LIEHTP, paanyc, THaAMETP, XOpAa.

OceBas cummMmeTpus reomeTpruueckux ¢uryp. LleHTpanbHas cHiMMeETpUsi TeOMETPHUECKUX QUryp.

MHOroyroJibHUK. MHOrOYroJIbBHHK, €r0 3JIEMEHTBI M €ro CBOWCTBA. PacrosHaBaHMEe HEKOTOPBIX MHOIOYTOJIbHUKOB. BBINNyKIIBIE M HEBBITYKIIBIE
MHOTOyTOJIbHUKH. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

TpeyronbHuku. BpicoTa, menuaHa, OuccekTpuca, CpeqHss JIMHUS TpEyrolbHHUKAa. PaBHOOEIpPEHHBIN TpPEYroJbHUK, €ro CBOMCTBA U IpPHU3HAKU.
PaBHOCTOpOHHUI TpeyronpHuK. IIpsAMOYroyibHBINA, OCTPOYTOJIBHBIM, TYNOYTOJBHBIM TPEYyroNbHUKM. BHemHue yrael TpeyronbHuka. HepaBeHcTBO
TPEYroJbHUKA.

YetsipexyronabHuku.  I[lapamnenorpamm, pomO, NpsSMOYTOJIBHUK, KBaJpaT, Tpameuus, paBHoOeapeHHas Tpaneuus. CBolicTBa M IpPU3HAKU
napajuiesorpaMma, pomoa, NpsiMoyrojibHUKa, KBaJpaTa.

Oxpy:xHOCTBH U KPYr. OKpYXHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIHCAHHbIE YIibl. KacaTenbHas K OKpy>KHOCTH. Briucanusie u
OIMCAaHHbIE OKPYKHOCTH I TPEYT OJIbHUKOB.

I'eomeTpnyeckue GUIrypsl B IPOCTPAHCTBE (00bEMHBIE TeJIa)

MHoOrorpaHHuk MU ero sjaeMeHTbl. Ha3BaHMS MHOTOTpaHHMKOB C Pa3HBIM IIOJIOKEHUEM M KOJIMUYECTBOM rpaHei. [lepBuuHble NpencTaBieHUs O MHUpaMUIE,
napajieNenuresne, mpusmMe, cepe, mape, HUIMHIPE, KOHYCE, UX dJIEMEHTaX U MPOCTEHUIINX CBOICTBAX.

OTHolIeHNSA

PaBencTBO uryp. PaBencrso reomerpuyeckux ¢guryp. CBoiicTBa paBHBIX TPEYTOJbHUKOB. [Ipu3HaKy paBeHCTBA TPEYT OJIbHUKOB.




IHapanneabHocTh NpsAMBIX. [IpU3HAKK U CBOMCTBA MapaJuUICIIbHBIX PSMBIX.

[epnenauxkynsipusie npsimblie. [Ipsamoit yrom. [lepnenauxyssip k npsamoit. Haknonunas, npoekius. CepeIuHHBIN MEPIEHIUKYIISIP K OTPE3KY.

B3anmHoe pacnoJioskeHHe MpsiMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

H3mepeHusi U BBIYUCICHUSA

Beanuunsbl. [Toudatue Benuunnsbl. [iimna. U3mepenue anunbl. Equaunel uaMepenus niauHbel. Bennunna yria. ['pagycHas mepa yria. [lonsitue o niomaan
IJIOCKOM GUrypsl U ee cBoiicTBax. M3mepenne minomazaei. Eqununst uamMepenus miomaau. [Ipeacrasienue o6 o0beme u ero cpoiictBax. Mamepe Hue o0bema.
Eannuner usmepenus o00beMoB.

N3mepenusi U BbIYucJHeHUsl. MHCTpyMEHTBI 111 M3MEpeHUMH M IOCTPOCHMM; W3MEpEHHE M BBIUUCIEHHUE YIJIOB, JJIUH (pPAcCTOSHUM), IUIOLIAAEH.
Tpuronomerpuueckue QpyHKIMHM OCTPOro yrjia B MPSAMOYIOJBHOM TpPEYrojibHUKE. PeleHue 3a1ad Ha BBIUMCIEHUE M J10KA3aTEIbCTBO C HCIIOJIb30 BAHUEM
CBOMCTB M3y4eHHBIX Guryp. Tpuronomerpuueckue GyHKIUN TYIOTO yria. BeMucieHne 31eMeHTOB TPEYTOJIbHUKOB C MCIOIb30BAHUEM TPHUTOHOME TPHUECKUX
cooTHoIIeHui. Teopema cuHycoB. TeopeMa KOCUHYCOB.

Paccrosinus. PaccrosHue Mexxay ToukaMu. PaccTosiHue OT TOYKH 10 IPSMOM.

I'eomeTpuueckue nocTpoenus. I'eomeTpuuecKkue MOCTPOSHUS ISl UIUTIOCTPALIUU CBOWCTB T€OMETPHUECKUX (PUTYD.

WHCTpyMEeHTBI [J1s1 MOCTPOEHUI: LMPKYJb, JUHEHKa, yroipHUK. Ilpocreiimme mocTpoeHus LUPKYyJIeM U JMHEWKOW: IOCTpPOEHHE OMCCEKTPUCHI yria,
NIEPIICHANKYJIAPA K IPSAMOH, yria, paBHOrO JTaHHOMY, II€pIEHAUKYJISIPHBIX IPSIMBIX, CEPEIUHBI OTPE3Ka.

[TocTpoenue TpeyroJpbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAaM M YINIy MEXIy HMMH, I10 CTOPOHE U JABYM NPUIISKAIIUM K Hed yriam. /leneHue oTpes3ka B
JAHHOM OTHOIIEHHH.

I'eomeTprueckue npeodpa3oBanus

IIpeoopaszoBanus. [Tonstue npeodpa3zoBanus. [IpeacraBieHre o MeTalpeIMETHOM MTOHATHH «IIpeoOpa3oBanuey. [lomodue.

JBuzkenus. /IBrxenus. [IoBopoT n napanienbHblid nepeHoc. KomOuHamm 1BUKEeHUI Ha MIIOCKOCTH U UX CBOMCTBA.

BekTOopbl M KOOPAMHATHI HA MVIOCKOCTH

BexkTopsbl. [lonsTne BekTOpa, AeWCTBHUS HaJ BEKTOpaMH, HCIOJIb30BAHME BEKTOPOB B (HU3UKE, DPA3JIOKEHHE BEKTOpa Ha COCTABIAIONINE, CKaJSIpHOE
IIPOU3BEICHUE.

Koopaunarel. OCHOBHbIE MOHATHSA, KOOPAMHATHI BEKTOpA, PACCTOSHUE MEXIy ToukamMu. KoopanmHaTel cepeauHbl oTpe3ka. CBs3b MEXAY KOOpAMHATaMu
BEKTOPA U KOOpAMHATAaMU €ro Hayaja U KOHIa. Y paBHEeHUs (uryp.

[IpumeHeHne BEKTOPOB M KOOPAMHAT JJIs PELIEHHS TPOCTEUIINX F€OMETPUY €CKUX 3a/1ad.

Hcropus MaTeMaTHKH.

Briparonuecs MaTeMaTUKU M UX BKJIAJl B pa3BUTHE HAYKHU.

[TosiBieHne Merona KOOpPAMHAT, MO3BOJIAIOLIEIO MEPEBOJUTh IeoMeTpuyeckue o0beKThl Ha sA3bIK anreOpnl. P. Jlexapt, I1. ®epma. IIpumepsl pa3inuuHbIX
CUCTEM KOOpAMHAT.

Ot 3emnenenus k reomerpun. [Tudarop u ero mkona. @anec, Apxumen. [lnaton u Apucrorens.

Hctopus uucna n. 3onoroe ceuenue. «Hauana» Eskimpa. JI Ditnep, H.M.Jlo6auesckwuii. P. lekapr, I1. @epma. [Ipumepsl pa3anuHbIX CUCTEM KOOPAMHAT.

Ot 3emnenenus kK reomerpun. [Tudarop u ero mkona. @anec, Apxumen. [Lnaton u Apucrores.

I'eomerpus u uckyccTBO. ['eomMeTpruecKue 3aKOHOMEPHOCTH OKpyskatoiero Mupa. Cogusmbl, mapagoKcChl.

Berparonuecs MaTeMaTHKU M UX BKJIAJ B pa3BUTHE HAYKH.
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[TocTpoenue npaBUIbHBIX MHOrOyrojbHUKOB. Tpucekuus yria. Ksaapatypa kpyra. YiaBoenue kybOa. «Hawana» Eskmupma. JI Diinep, H.M.JIlo6aue Bckuid.

Hctopus nisiToro nocrynara.

I'eomerpust u uckycctBo. ['eomerpruyeckne 3aKOHOMEPHOCTH OKPYXKAIOMIETO MUpa. ACTPOHOMHS U TeoMeTpus. YTo U Kak y3Haimu AHakcarop, JpatocheH u
Apucrapx o pasmepax Jlynsl, 3emmu u Connma. Paccrosaus ot 3emmu no Jlynsl u Connma. M3mepenue paccrosHus ot 3emuu 1o Mapca. Codusmsl,

apajioKChl.
TemaTHYecKOe MJIAHMPOBAHHE C ONPeeeHHEeM OCHOBHBIX BUI0B Y4eOHOM 1eITeJbHOCTH
TemaTn4yeckoe JIaHUPOBaHHE
7 kaacc. Anreopa (3 ypoka B Hemeunio, Becero 102 yaca)

Ne ni/m Conepxanue KoanuecrBo XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eAITEJIbHOCTH YYCHHKA
y4e0HOro marepuana 4acoB

1-3 IToBTOpEHUE. 3 ®opMHpOBaTh HABBIKM y4E€OHOI'0 COTPYIHUYECTBA B X0/J1€ MHIUBUIyaJIbHOW U I'PYNIIOBOM
paboThI; KOPPEKTUPOBATH ACSITENBHOCTh, BHOCUTh U3MEHEHHUS B IIPOL[ECC C YUETOM
BO3HUKAIOILUX TPYJHOCTEN U OIIMOOK, HAMEUYATh CIIOCOOBI UX YCTPaHEHHUS; YMETh CTPOUTH
paccyxaeHus B popMe CBSA3U MPOCTHIX CYXAEHHH 00 00beKTe, ero CTpPOSHUH, CBOMCTBAX U
CBSI3AX.

4-25 Boipaxkenus, 22 HaxoauTh 3Hau€HUs YHCIOBBIX BBIPAKEHUM, @ TAK)KE BBIPAXKEHUH C IEPEMEHHBIMU I1PU
TOX]1€CTBA, YKa3aHHBIX 3HAYEHUSX [E€PEMEHHBIX.

YpaBHEHHS. Hcnonb30BaTh 3HAKK >,<, CAUTATh U COCTABJISATH JABOWHbIE HEPABEHCTBA.

BrimonnHaTs npocteiinye npeodpa3oBaHusl BbIPaKEHUI: IPUBOJUTH OA00HBIE Claraemble,
pacKkpbIBaTh CKOOKH B CyMMe€ WJIM Pa3HOCTHU BBIPaXKEHHIA.

Pemats ypaBHeHUs BUJa ax = b IpH pa3IMyYHbIX 3HAYCHUSAX a U b, a TaKke HECTIOKHbBIE
YpaBHEHUS, CBOJALIMECS K HUM.

Hcnonp3oBaTh anmnapaT ypaBHEHHUH Ui pEIIEHUs TEKCTOBBIX 3aJ1a4, UHTEPIPETHPOBATh
pe3ynbTar.

Hcnonp3oBaTh MPOCTEHIINE CTATUCTHYECKHE XapaKTePUCTUKH (CpeHee apuPMeTUIECKOE,
pa3Max, MoJia, MeIMaHa) JIsl aHaJIM3a psiia JAaHHBIX B HECJIOKHBIX CUTYALUSIX

26-36 OyHKIUH. 11 Boeraucisite 3HaueHUS QYHKIHMH, 3a1aHHON (DOPMYJIOH, COCTaBIATh TaOJIUIIBI 3HAYCHU T
(GyHKIUN.

ITo rpaduky HyHKIMK HAXOAUTH 3HaYEHHE (PYHKIUU IO U3BECTHOMY 3HAUEHUIO apryMeHTa U
pemrath 0OOpaTHYIO 3a7a4y.

CrpouTts rpaduky npsiMol IpONOPLHUOHAIBLHOCTU U JIMHEHHONW (PYHKIINH, ONUChIBATh CBOWCTBA
9TUX QYHKIHH.

[Tonnmate, Kak BIUsET 3HAK KOA(D(UIIMEHTA K Ha pacHOJIOkKEHNE B KOOPIAUHATHOM MJIOCKOCTH
rpaduka GyHKIUU y = KX, T1e K # 0, KaKk 3aBUCHT OT 3HAUYCHUH K U b B3aUMHOE PacIoIoKeHHE
rpaduKoB ABYX QyHKIHI Buga y=KX + D.
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WNuTtepnpetupoBath rpaduku peaibHBIX 3aBUCUMOCTEH, OMUCHIBAEMBIX (hOpMyIamMu BUIA Y
=KX, rae k70, y=kx+b

37-47 Crenens ¢ 11 BeraucisaTe 3Ha4eHMs BBIPAXKEHUM BUJIA an, I1e a — IPOU3BOJIbHOE YU CIIO0, 1 — HATYPaIbHOE
HATYpaIbHBIM YHCII0, YCTHO U ITUCBMEHHO, @ TAK)KE C TOMOIIBIO KaJbKYJISATOPA.
MoKa3aTelNeM. DopMyIHpOBaTh, 3aMMMCHIBATH B CHMBOINYECKON (hopMe U 000CHOBHIBATH CBOMCTBA CTEIICHH C
HATYpaJIbHBIM MTOKA3aTEJIEM.
[TpuMeHSTH CBOICTBA cTENEHU s MpeoOpa30BaHUs BBIPAKECHHIA.
BBITIOTHATE YMHOXKEHUE OJTHOYICHOB U
BO3BE/ICHUE OJTHOYJICHOB B CTCIICHD.
Crpouts rpaduku GpyHKuui y = x2 n'y = x3. Pemats rpadudeckn ypaBaenus x> = kx + b, x3 =
KX + b, rie kK u b — HekoTophIe yncna
48-64 MHOro41eHbI. 17 3anuchIBaTh MHOTOWJIEH B CTAHIAPTHOM BHJI€, ONIPEAEIIATH CTeeHb MHOTOUJICHA.
BEBIOMHATE CIIOYKEHUE ¥ BBIYMTAHUE MHOTOWICHOB, YMHOXKEHHE OJTHOWICHA HA MHOTOWICH U
MHOTOYJICHAa Ha MHOTOYJICH.
BEImoHATE pa3inokeHne MHOTOUJICHOB Ha MHOXHUTEIIH, UCIIONIb3Ys BEIHECEHHE MHOXHTEIS 32
CKOOKH M CIIOCO0 IpyMITUPOBKH.
[TpuMeHsTh AeWCTBHS C MHOTOUJICHAMH MIPU PEIICHUH Pa3HOOOPA3HBIX 33a]]a4, B YaCTHOCTU IIPH
pEIIeHUH TEeKCTOBBIX 33/1a4 C TOMOIIBIO YPaBHEHHHA
65--83 dopmyibl 19 Jloka3bIBaTh CIPaBEIIIMBOCTE (DOPMYIT COKPAIIEHHOTO YMHOXKEHUS, IPUMEHSTh UX B
COKpAII[EHHOTO peodpa3oBaHUSAX LETBIX BBIPAXKEHUI B MHOTOUJICHBI, & TAKXKE JJIS PAa3JI0KEHUSI MHOTOUYJICHOB Ha
YMHOXCHHSI. MHOXHTEIH.
Hcnonp3oBaTh pa3inaHbIe MPeoOpa30BaHUs I[ENIBIX BRIPAXKEHUH MPH PEIICHUH YPaBHEHUH,
JI0Ka3aTeNbCTBE TOKAECTB, B 33/1a4ax Ha JICTMMOCTbh, B BBIYMCIICHIUH 3HAYCHHUI HEKOTOPBIX
BBIPAXKCHHI C TTOMOMIBIO KAIBKYIISTOpa
84-99 CucremMbl TMHEWHBIX 16 Omnpenensats, ABASETCS JIU Mapa Yucel pelieHneM JaHHOTO YPaBHEHHUS C IBYyMsl IEPEMEHHBIMH.
ypaBHEHUH. Haxomuth myTéMm nepebopa 1esbie pemneHus JIMHESHHOr0 YpaBHEHUS C IBYMS IEPEMEHHBIMH.
Ctpouts rpaduk ypaBHeHus ax + by =c,raea # 0 umm b £ 0.
Pemate rpaduueckum criocoOOM CHCTEMBI JIMHEWHBIX YPaBHEHHH C ABYMsI TIEPEMEHHBIMHU.
[TpumMeHsTh crocod MOACTAaHOBKU U CIIOCO0 CI0KEHUS MPH PEIIEHUH CUCTEM JIMHEWHBIX
ypaBHEHHI1 C ABYMSI TIepeMEHHBIMH.
Pemath TeKcTOBBIC 3aa4H, UCIIOIB3YS B KAUECTBE aIreOpandecKoil MO CUCTEMY
YpaBHEHU.
WuTepripeTHpoBaTh pE3yJIbTAT, MOTYICHHBIN MPU PEIICHUH CHCTEMBbI
100-102 [ToBTOpEHUE. 3 ®opMHpOBaTh HABBIKM y4E€OHOT'0 COTPYTHUYECTBA B X0/1€ MHIUBUIyaJIbHOW U I'PYIIIOBOM

pa6OTI)I; KOPPEKTUPOBATH ACATCIIbHOCTh, BHOCUTH U3MCHCHUA B IMTPOLECC C YUYCTOM
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BO3HHMKAIOIIUX TPYAHOCTEH U OMMOOK, HAMEUaTh CIIOCOOBI MX YCTPAHEHUS; YMETh CTPOUTH
paccyxaeHusi B popMe CBSI3U MPOCTHIX CYXACHUN 00 00BEKTE, €r0 CTPOCHU U, CBOMCTBAX U
CBSI3SIX.

7 KJjacc.

TemMaTn4eckoe NJIAHUPOBaAHHE
I'eomeTpus . (2 ypoka B Heseli1o, Bcero 68 yacoB)

Ne n/m

Conep:xkanue
y4e0HOro marepuania

KoanuectrBo
4acoB

XapaKTepI/ICTI/IKa OCHOBHBIX BU/IOB 1€ITCJILHOCTH YYCHUKA

1-10

ISELENINGISE
TeOMETPUYECKUE
CBCIICHHUSI.

10

OOBbACHATH, YTO TaKOE OTPE3OK, Jy4, Yroji, Kakue (Urypsl Ha3bIBaIOTCS PaBHBIMU, Kak
CPaBHUBAIOTCSI U U3MEPSIOTCS OTPE3KU U YIJIbl, UYTO TAKOE rpajpyc M rpagycHasi Mepa yria, Kakon
YroJl Ha3bIBaeTCsl MPSIMBIM, TYIBIM, OCTPbIM, pa3BEpHYThIM, YTO TaKO€ CEpelrMHA OTpe3Ka U
OMcceKkTpuca yria, Kakue yribl Ha3bIBAIOTCS CMEXKHBIMH M KaKUe BEpPTUKaJIbHBIMU;
(dbopMynupoBaTh U OOOCHOBBIBATH YTBEPXKACHUS O CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;
OOBACHATh Kakue  IpsMble HAa3bIBAIOTCA  MEPHEHAMKYIAPHBIMH;,  (OPMYJIMpPOBATH U
00OCHOBBIBaTh YTBEP)KJEHHMSI O CBOWCTBE JABYX MPSAMBIX, MEPNEHAUKYJSIPHBIX K TpeThell;
n300pakaTh M pacro3HaBaTh yKa3aHHbIE NpocCTelIne (GUrypbl Ha yepTekax; pelaTh 3aJadi,
CBSI3aHHBIE C TUMHM NIPOCTEHIMMH (PUTypaMH.

11- 27

TpeyronbHUKH.

17

OObscHATH, Kakas (Gurypa Ha3bIBaeTCsl TPEYTOJIbHUKOM , UTO TAKOE€ BEPILUHBI, CTOPOHBI, YIJIbl U
IepUMETp TPEYrojbHUKA, KAKOM TpPEyroJbHUK HA3bIBAETCS PABHOOEIPEHHBIM M KaKOM
PaBHOCTOPOHHHMM, KaKHe TPEYrOJIbHUKH Ha3bIBAIOTCS paBHBIMU; U300pakaThb U pacrno3HaBaTh
Ha YepTeXKax TPEYrOJIbHUKM M HMX DJIEMEHTHI;, (OopMyIupoBaTh W JOKa3bIBaTb TEOPEMBI O
IIpU3HAKaX PaBEHCTBA TPEYrOJIbHUKOB; OOBSACHATH , YTO HA3bIBAETCSl MEPHEHIUKYJSIPOM
MIPOBEJCHHBIM M3 JIaHHOM TOYKHU K JAAHHOH MpsAMOW; (pOpMyIMpoBaTh U JOKa3bIBaTh TEOPEMY O
MEepIEeHANKYIIApe K MPAMOM; O0BSICHATh KaKhe OTPE3KH Ha3bIBAIOTCS MENHMaHOM, OMCCeKTpHCoi
U BBICOTOW TpeyroibHUKa; (opmyiaupoBaTb U JIOKa3blBaTb TEOPEMBI O CBOMCTBax
PaBHOOEAPEHHOI0 TPEYrojbHMKA. ; pellaTh 3ajaud, CBS3aHHbIE C IPU3HAKAMM PABEHCTBA
TPEYrOJbHUKOB U CBOMCTBAMM PaBHOOEIPEHHOIO TpeyrosibHuka. @opMyIupoBaTh ONpeaeIeHre
OKPY)KHOCTH; OOBSACHSATH, UTO TAKOE LIEHTP, Paguyc, XOpAa U AUAMETP OKPYKHOCTH; pEIlaTh
IpocTeHIlne 3aJayd Ha IOCTpPOEHHE (IIOCTPOEHHE YIJla, PaBHOIO JaHHOMY, IIOCTPOEHUE
OUCCEKTPUCHI yIJia, MOCTPOCHUE MEPIEHIUKYJIISIPHBIX NMPSAMBIX, IOCTPOCHUE CEPEIUHbBI OTPE3Ka)
u OoJiee CI0XKHBIE 33]]a4H, UCIIONIB3YIOLIME YKa3aHHbIe TpocTeiire. COonocTaBisATh MOMyYEHHbIH
pe3ynbTaT C yCIOBHEM 3aa4M; AHAIU3UPOBATH BO3MOXKHBIE CIIyYaH.

28-40

[TapannenbHbie
HpsIMBIE.

13

dopmynupoBaTh ONpeneieHne NapauiebHBIX TPSIMbIX. OOBICHITH C TOMOIIBIO PUCYHKA, KAaKHe
yIJibl, 00pa30BaHHBIE [IPU MEPECEUECHUH JIBYX MPSAMbIX CEKYIIeH, Ha3bIBalOTCA HAKPECT
JISKAIMMH, KAKUE OTHOCTOPOHHUMH U KaKU€ COOTBETCTBEHHBIMH; ()OPMYIUPOBATH U
JTOKa3bIBATh TEOPEMBI, BRIPAKAIONINE MPU3HAKY MTAPAUICITBHOCTH IBYX MPIMBIX. OOBSCHATD, YTO
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TAaKO€ aKCOMbI F€OMETPUH U KAKHE aKCUOMBI YK€ HCII0JIb30BAJIUCh paHee; (OpMYyIUpOBaTh
AKCHOMY ITapaJUIeNIbHBIX MPSMBIX U BBIBOJUTH CIEACTBUSA U3 Hee. POpMyIMpPOBATh U JOKA3bIBATh
TEOPEMBI O CBOMCTBAX MapaljiebHbIX MPAMBIX, 0OpaTHBIE TEOPEMaM O IMPU3HAKAX
[1apaJuUIEIbHOCTH, CBSI3aHHBIX C HAKPECT JIEKAIIUMHU, COOTBETCTBEHHBIMU U OJTHOCTOPOHHUMU
yriamu. B cBs3M ¢ 3TUM OOBSACHSTD, UTO TAKOE YCIOBHUE U 3aKIIOUCHUE TEOPEMBI, Kakas TeopeMa
Ha3bIBaeTCs 0OpaTHOW MO OTHOLICHMIO K TaHHOU TeopeMe. OOBACHATh, B UEM 3aKIIFOYAETCS
METO/1 J0Ka3aTeNbCTBA OT IPOTUBHOI'O; IPUBOJUTH IPUMEPHI UCIIOIB30BAHMS 3TOTO METO/A.
PemaTe 3ajaun Ha BBIUKCIIEHUE, 1OKA3aTEIbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C NTAPAJIICIIbHBIMU
IIPSIMBIMH.

41-58 CoOOTHOIIEHUS MEXTY 18 DopMyJIMPOBATH U 10Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIIEICTBUE O
CTOPOHAMH H YTJIAMU BHEIIHEM yTJjie TpeyrojibHuKa. [IpoBOANTh Ki1acCU(UKALIUIO TPEYTOJIbHUKOB 110 YIJIaM.
TpeyrojbHHKa. DopMyaMpoOBaTh U JOKa3bIBaTh TEOPEMY O COOTHOLIEHUSIX MEXAY CTOPOHAMHU U YIiIaMU

TpeyrojbHUKa(IpsiMoe U 00paTHOE YTBEP)KJIEHUS) U CIIEICTBUE U3 HEE, TEOPEMY O HEPABEHCTBE
TpeyroibHUKa. POpMyIHpPOBaTh U J0KA3bIBATh TEOPEMBI O CBOMCTBAX MPSIMOYT OJIbHBIX
TPEyroabHUKOB(IIPAMOYTOJILHBIN TpeyroabHuK ¢ yriom 30°, mpusHaku paBeHCTBa

MPSIMOYT OJIbHBIX TPEYT OJbHUKOB). POPMYIMPOBATH ONPEIEJICHUSI PACCTOSIHUS OT TOUKH J10
IPSIMOM, PaCCTOSIHUS MEXY NapajuleIbHbIMU MPAMbIMU. PemaTe 3a1aun Ha BBIYMCICHHE,
JI0Ka3aTeJIbCTBO U MOCTPOEHUE, CBA3aHHBIE C COOTHOLLIEHUSIMU MEXKy CTOPOHAMH U yTIaMU
TPEYroJbHUKA U PACCTOSHUEM MEXKIY MapaljiesIbHbIMU NPSMBIMU, IPU HEOOXOTUMOCTH
IIPOBOJIUTH 11O X0y PEIIEHUS AOIOJHUTENBHbIE IOCTPOEHUS, COMOCTaBIIATh OIY4EHHBII
pe3yJIbTaT C yCIOBUEM 33auu. B 3aauax Ha NOCTPOEHUE UCCIIEA0BATh BO3MOXKHBIE CIIydau.

59-68 IToBTOpEHUE. 10 CucremaTU3upoBaTh U 000OIIUTE U3YUYEHHBIM MaTepual.

Pewenue 3amauy.
TemaTn4ueckoe NJIAHUPOBAHHE
8 kiaacc. Anreopa (3 ypoka B Henenro, Becero 102 yaca)
Ne i/ Conep:xkanue KoanuecrBo XapakTepuCTHKA OCHOBHBIX BU/I0OB J1€ATEJbHOCTH YUEHUKA
Yy4eOHOro MaTepuaa 4acoB
1-3 IToBTOpEHHE. 3 ®opMHpOBaTh HABBIKM y4€OHOI'0 COTPYIHUYECTBA B X0/J1€ MHIUBUIyaJIbHOW U I'PYNIIOBOM
paboThl; KOPPEKTUPOBATH AESITENBHOCTh, BHOCUTh U3MEHEHHUS B IIPOL[ECC C YUETOM
BO3HUKAIOILUX TPYIHOCTEN U OMIMOOK, HAMEUYaTh CIIOCOOBI UX YCTPaHEHHUS; YMETh CTPOUTH
paccyxeHusi B popMe CBSI3U MPOCTHIX CYXIACHHI 00 00BEKTE, €ro CTPOCHU U, CBOMCTBAX U
CBS3SIX.
4-26 PannonanpHbIC 23 dopMyIMpPOBaTh OCHOBHOE CBOMCTBO PallMOHAIBHON APOOH M MPUMEHSITh €0 IS
Ipoou. npeodpazoBanus ApoOeil. BRIMOMHATE Cl0KEeHUE, BRIYUTAHNE, YMHOKEHHUE U JIeTIeHne Apodeid, a

TaK»e BO3BEJICHUE IPOOU B CTEIEHb. BBHIOIHATE pa3IndHbIe PeoOpa3oBaHuUs pallMiOHAIBHBIX
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BBIPaKEHHIA, JOKA3bIBaTh TOKIACCTBA. 3HATH CBOWCTBA PYHKIIUHK Y =K/X , ¥ YMETb CTPOHUTH €€
rpaduk. Mcrnonb30BaTh KOMIIBIOTEP JJIS UCCIICIOBAHUS ITOJIOXKECHHS rparKa B KOOPIAUHATHOM
IUIOCKOCTHY B 3aBUCUMOCTH OT K.

27-45

KBagpaTHbie KOpHH.

19

[TpuBoAUTH PUMEPHI pallMOHAJILHBIX U HPPALMOHAJIBHBIX Yhcen. HaxoauTs 3HaueHus
apu(MEeTHIECKUX KBAJAPATHBIX KOPHEH, NCIOIb3Ys PU HEOOXOIMMOCTH KaJIbKYIATOP.
Jloka3bIBaTh TEOPEMBI O KOPHE U3 MPOU3BEACHUSI U JPOOH, TOKIECTBO , IPUMEHSITH UX B
npeoOpa3oBaHusIX BeIpaskeHHH. OCBOOOXKIATHCS OT HPPALIMOHATBHOCTH B 3HAMEHATEISIX 1po0 eit
BUJIa . BEIHOCHTH MHOXKUTEIND 32 3HAK KOPHS M BHOCUTH MHOKUTEIb MOJ] 3HaK KOPHS.
Hcnonp3oBaTh KBaapaTHbIE KOPHU JJIsI BBIPAYKEHUS TIEPEMEHHBIX U3 T€OMETPUUYECKUX U
¢buznyeckux popmyn. Ctpouts rpaduk GyHKINHA U WLTIOCTPUPOBATH HA I'paduKe ee CBOIMCTBA.

46-66

KBanpaTtueie
yYpaBHEHHS.

21

PemaTth kBasipaTHbIe ypaBHeHus. HaxoauTs 1oq00poM KOpHU KBaJpaTHOIO YpaBHEHMUS,
ucnosb3ys Teopemy Buera. MccenenoBats kBagpaTHble ypaBHEHHS 110 JUCKPUMUHAHTY U

ko3 dunrentaM. Pemars ApoOHbIE palliOHAIBHBIE YPAaBHEHUS, CBOJS PEILIEHNE TAKUX
YPaBHEHUH K PELICHUIO JIMHEHHBIX U KBAJPATHBIX YPABHEHUH C IOCIEAYIOIIUM UCKIOYECHUEM
IIOCTOPOHHUX KOpHEW. Pernrath TekcToBbIE 3a/1a41, UCIIOIb3Ys KBAJpaTHbIE U APOOHBIE
YPaBHEHHS.

67-86

HepaseHnctna.

20

@opMyJIMpoBaTh M JOKA3bIBaTh CBOMCTBAa YHUCIOBBIX HEpaBeHCTB. lcronb3oBaTh ammapar
HEPaBEHCTB [IJIs1 OICHKW IMOTPEHIHOCTH W TOYHOCTH MNpuOimxeHus. Haxoauts mepeceueHue u
00BEAMHEHNE MHOXKECTB, B YACTHOCTH YHCIIOBBIX TPOMEKYTKOB.

Pemate nuHeliHbie HEpaBeHCTBA. Peliath cCuCTEMBbl JTMHENHBIX HEPABEHCTB, B TOM UYMCJE TaKHUX,
KOTOpBIE 3aMMCaHbl B BUJI€ IBOWHBIX HEPABEHCTB

87-97

CreneHn ¢ HeJIbIM
MOKa3aTeaeM.
3JIeMEHThI
CTATUCTHKHU.

11

3HaTh ONpe/ETICHNE U CBOMCTBA CTENEHU C IIEJIbIM MoKa3aTeneM. IIpuMeHsATh CBOICTBA CTENEHU
C LeJbIM T[OKa3aTesJeM IpU BBINOJHEHUU BBIYUCICHUNH M TPEoOpa3OBaHUM BbIPAXKEHUM.
Hcnonp30BaTh 3aMKCh YUCEN B CTAaHAAPTHOM BHUJE JJI BHIPAXKEHUS M COMOCTaBJICHUS pa3MepoB
00BEKTOB, JJIUTEIILHOCTH MPOL[ECCOB B OKPYKAIOIIEM MHUPE.

[IpuBoauTh mnpuUMEpBl PENpPE3EHTATUBHOM M HEpENpe3eHTaTUBHOM BbIOOpKU. I3Biekarhb
uH(popManuoo M3 TaOJIMIl YAacTOT M OPraHUW30BbIBATH MH(OpPMALMI0 B BUJE TAaOIMIl 4aCTOT,
CTpOMTh MHTEpBaJbHbIM psa. lcrnonb3oBaTh HArasiIHOE MPEJCTaBICHHE CTATHCTUYECKOMN
uHGOPMaLIMHU B BUJIE CTOJ0YATHIX M KPYTOBBIX AUArpaMM, OJUTOHOB ¥ TUCTOTPaMM

98-102

IToBTOpEHHE.

Cucrematu3upoBaTh U 00OOIMIUTH U3YUEHHBI MaTepua.

TemaTu4yeckoe JIaHUPOBaHHeE

8 kaacc. 'eomeTpusi . (2 ypoka B HeeJ10, Bcero 68 yacoB)

Ne i/t

Copep:xkanue
y4eOHOTro

KoauuecrBo
4yacoB

XapaKTepMCTmca OCHOBHBIX BUJI0OB I€ATECJIBHOCTH YYCHUKA
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Marepuaa

1-14

YeTbIpexyroJbHUKH

14

OObsAcHATD, Kakas (urypa Ha3blBaeTCs MHOIOYI'OJbHHKOM, Ha3bIBaTh €0 AJIEMEHTHI; OOBSCHSATS,
YTO TaKOE€ IEPUMETP MHOTOYTrOJIbHUKA, KAKOM MHOIOYI'OJIbBHUK Ha3bIBA€TCS BBITYKJIBIM; BBIBOJMTH
(¢opMyily CyMMBI YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA, HaXOIUTh YIJIbl MHOIOYI'OJBbHUKOB, HMX
nepuMeTpbl. POpMynHpPOBaTh OINPEAEICHUs] MapajuleiorpaMMa M TpaneluuH, BUIBlI Tpalelui,
CBOWCTBAa W TpPH3HAKU MapajulejorpaMMma ¥ paBHOOEIPEHHOW TpamelnuH, I0Ka3blBaTh WX HU
IIPUMEHSATH IIPU PELIECHUU 3a1a4. BBINOIHATE JeleHre OTpe3Ka Ha N PaBHBIX YaCTEH C ITOMOILBIO
HUPKYJIsl W JIMHEHWKH; HCIONb3yd  CBOICTBAa  mapajuiefiorpaMMa U paBHOOEIpEHHOU
Tpaneuuu. BeIMoNHATH 3a1a41 Ha MOCTPOEHUE YEThIPEXYTOJIbHUKOB.

dopMmynaupoBaTh OMNpEIENEHUs YAaCTHBIX BHUIOB MapajjienorpamMma: MpsSMOYTojibHHKa, poMba u
KBaJpara, MX CBOMCTBA M IpPHU3HAKU. JlOKa3plBaTh M3yYEHHBIE TEOPEMBI M INPUMEHATH UX IIPU
pemweHuun 3anad. dopMmynaupoBaTh OINpEAENeHUs] CUMMETPHUUHBIX TOYEK U (UIYp OTHOCHUTEIBHO
npssMol U Toukd. CTpOUTh CHMMETPUUHBIE TOUKH M paclo3HaBaTh (GuUrypsl, o0ianaromme oceBoin
CUMMETpHEH U IeHTpalbHON cuMmMmerpueil. [IpumMeHsTs Bce n3ydeHHbIe (OPMYIIBI U TEOPEMBI MIPU
pelIeHNH 3a1a4

15-28

ITnomans.

14

®opMynMpoBaTh OCHOBHBIE CBOICTBA III0IIaAe, GopMyiy A BBIYMCICHUS IUIOLAN

IPSAMOYT OJIbHUKA. BEIBOANTE (OpMYITy 171 BBIUMCIIEHHS IIJIOLIAIU IPSIMOYTOJIbHUKA U
UCIIOJIb30BAaTh €€ MPH pelIeHu  3a1a4. [IpuMeHsTs GopMyJIbl A7 BBIYUCICHUS TUIOMA1ei
napajuieJiorpaMMa, TPEyroJIbHUKA U Tpareluu; J0Ka3bIBaTh UX, a TaKkKe (GOpMYJIMPOBATh TEOPEMY
00 OTHOILIEHUH IIIOIAeH TPEYroJbHUKOB, UMEIOIINX 10 paBHOMY yriry. [IpumensaTts Bce
U3y4eHHbIe (POPMYJIbI TPU PEIIEHUH 33/1a4, B YCTHOU (hopMe JoKa3bIBaTh TEOPEMBI U U3JIaraTh
HEoOXOMUMBIH TeopeTnueckuii MaTepuan. @opmynupoBath Teopemy Iludaropa n odparuyro ei
TeopeMy, 00J1acTh MPUMEH €HUSI, T (aropoBbl TPOHKHU. J[0Ka3pIBaTh TEOPEMBI U IPUMEHSTH UX MTPH
pelleHny 3a1a4 (HaxoaUTh HEU3BECTHYIO BEIMUYMHY B IIPSIMOYTOJILHOM TpeyrojpHuke). [IpumensaTs
BCE M3y4eHHbIE ()OPMYJIbI U TEOPEMBI IIPU PELLICHUHU 3a]a4

29-47

[TomoOubIE
TPEYTrOJbHHUKH.

19

®opMyaMpoBaTh OIPEEIEHUS PO OPLUOHAIBHBIX OTPE3KOB U IIOJOOHBIX TPEYTOJIbHUKOB,
TeopeMy 00 OTHOLIEHUH MOIOOHBIX TPEYTOJIHLHUKOB U CBOHCTBO OMCCEKTPHChI

TpeyrojabHuka. OnpeaensiTs MoJo0HbIe TPEYT OJIbHUKH, HAXOIUTh HEU3BECTHBIC BEIMYMHBI U3
MIPOIIOPLIMOHAJIBHBIX OTHOIIEHUM, IPUMEHSATh TEOPUIO IIPU PELIEHUU 3a/1a4.

@opMyaupoBaTh NPU3HAKU [1000US TPEYTOJILHUKOB, OIPEIETICHUE TPOIOPLIMOHAIBHBIX OTPE3KOB.
Jloka3bIBaTh MPU3HAKHU OO0 U IPUMEHSTh UX , IPUMEHSTh BCE U3yUEHHBIE TEOPEMBI IIPU
pELIeHNH 3a7a4, 3HaTh OTHOLIEHUS [IEPUMETPOB U Iomanei. @opmynpoBaTh TEOPEMBI O CpEAHEN
JIMHUU TPEYTroJIbHUKA, TOUKE IEPECeUeHUs] MEIUaH TPEYTOJbHUKA U MPOMOPIUOHAIBHBIX OTPE3Kax
B IIPIMOYT' OJIBHOM TPEYT'OJIbHUKE, JOKA3bIBATH OTH TEOPEMBI U IIPUMEHATH IIPU PEIICHUH 3a1a4, a
TaK)K€ C IOMOILBIO LIWPKYJISA U TMHEHKH JEIUTh OTPE30K B TAHHOM OTHOLIECHUH U PEIIaTh 3a/1a4d Ha
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noctpoerre. @opMyIHpOBaTh ONPEENIeHNs CHHYCa, KOCHHYCA M TAHT'€HCA OCTPOrO yIiia
MPSIMOYTOJILHOTO TPEYT OJIbHUKA, 3HAYEHHs CHHYCa, KOCUHYCca U TaHreHca Jiist yriioB 30°, 45° u 60°,
METPUYECKUE COOTHOIIEHUS. [I0Ka3bIBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO. [IpuMeHsTh
BCE M3Y4YEHHBIE (JOPMYIIbI, 3HAUCHHUS CHHYCA, KOCMHYCA, TAHI'€HCA, METPHUECKHE OTHOIICHUS ITPH
pelIeHnu 3aaa4.

48-64

OKpYy>XHOCTb.

17

AHanM3upoBaTh BO3MOXKHBIE CIIy4al B3aUMHOI'O PACHOJIOKEHHS IPIMON U OKPYKHOCTH.
@opMyJIMpPOBaTh OIPEAEIICHUE KacaTeIbHOW, CBOMCTBO U NIPU3HAK KacaTelbHOW. [[oka3biBaTh 1
MPUMEHSTH TIPH PEIICHUH 3a]1a4, BBIMOJIHATE 33/1aud Ha TocTpoeHne. OO BICHATh, KAKOH yroi
Ha3bIBAETCA LIEHTPAJIbHBIM M, KaKOH BIIMCAHHBIM, KaK ONpeAeseTcs rpajgycHas Mepa Ayru
OKPY>KHOCTH, TEOPEMY O BIIICAHHOM YTJI€, CJIE/ICTBUS U3 HEE U TEOPEMY O MPOU3BEICHUN OTPE3KOB
MEPECEKAOIINXCS XOPA, JOKa3bIBaTh 3TH TEOPEMBI U IPUMEHSTH IIPU PELICHUH 3a1a4.
dopMyIHPOBATh TEOPEMBI 0 OMCCEKTPUCE YTIIa U O CEPEAUHHOM IMEPIEHIUKYISIPE K OTPE3KY, UX
CIIEJICTBHUSI, & TAKKE TEOPEMY O IMEPECEUEHUHN BBICOT TPEYTOJIbHUKA. J{OKa3bIBATh 3TH TEOPEMBI U
MPUMEHSITh UX MIPU PEIICHUH 3a/1a4. BBIMOIHATE TOCTpOCHUE 3aMedaTeIbHbIX TOUEK TPEYT OJIbHUKA.
OOBIACHSATH, KaKasi OKPYKHOCTh Ha3bIBA€TCSl BIIMCAHHOW B MHOT'OYT'OJIbHUK M, KaKas ONMHMCAaHHOU
OKOJIO MHOTOYTOJIbHHKA, TEOPEMbI 00 OKPY)KHOCTH, BIUCAHHOM B TPEYTOJbHUK, U 00 OKPY>KHOCTH,
OMMCAHHOM OKOJIO TPEYT OJIbHUKA, CBOMCTBA BIIMCAHHOT O U ONMCAHHOT O YEThIPEXYT OJIbHUKOB.
Jloka3piBaTh 3TH TeopeMbl. [[puMeHsITh BCe 3yUE€HHbIE TEOPEMBI IPU PEUICHUH 3a]1a4.

65-68

IToBTOpEHNE.
Pemenue 3amau.

3HaTh MaTepuall, U3y4eHHBIA B Kypce MaTEMaTUKH 3a 8 Kiacc.

Brangets o0muM npuemMoMm pereHus 3aaad.

[IpumeHsATh Moy4YeHHbIE 3HaHUS HA TTPAKTUKE.

Jlornyecku MBICITUTh, OTCTAaUBATh CBOIO TOYKY 3PEHHS M BBHICITYIIMBATh MHEHUE IPYTHX, paboTaTh B
KOMAaHJIE.

TemaTn4ueckoe NJIAHUPOBAHHE

9 kaacc. Asnreopa (3 ypoka B Henenro, Bcero 102 yaca)

Ne n/m

Conep:xkanue
Yy4eOHOro MaTepuaa

KosauuecrBo XapakTepUCTHKA OCHOBHBIX BI/IOB /IeATEJIbHOCTH YYeHUKA

4yacoB

1-4

IToBTOpEHHE.

®opMHpOBaTh HABBIKM y4€OHOI'0 COTPYJHUYECTBA B XO/1€ UHAUBUAYAIBHON U IPyNIIOBOM
paboThl; KOPPEKTUPOBATH AESITENBHOCTh, BHOCUTh U3MEHEHHUS B IIPOL[ECC C YUETOM
BO3HUKAIOILUX TPYIHOCTEN U OMIMOOK, HAMEUYaTh CIIOCOOBI UX YCTPaHEHHUS; YMETh CTPOUTH
paccyxaeHus B popMme CBS3U MPOCTBIX CYXIAEHHH 00 00beKTe, ero CTPOCHNH, CBOMCTBAX U
CBSI3AX.

5-26

KBanpatuunas
byHKIHS.

Brrancnsate 3HaueHus: HyHKIUY, 3a1aHHON QOpPMYJIION, a TaKkKe AByMsI U TpeMsl (popMyIamu.
OnwuceiBaTh CBOMCTBA (QYHKIIMI HA OCHOBE UX TPaUUECKOro MpeCTaBICHHUS.
WuTepnipetupoBath rpaduku peanbHbIX 3aBUCHMOCTel. [T0ka3pIBaTh CXeMAaTHYECKH MTOTOKEHHE
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Ha KOOPJIAMHATHOW IIIOCKOCTH rpadukoB GyHKIuil . CTpouTh rpaduk pyHKINH , YMETh
yKa3bIBaTh KOOP/MHATHI BEPUIMHBI 1apadoJibl, €€ 0Ch CHUMMETPHH, HallpaBJIeHHE BETBEH
mapadoJIbl.

N3o0paxaTth cxematudecku rpapuk (YHKIHH C YETHBIM W HeudeTHbIM n. [loHMMaTh cmbIch
3anuced BUJa U T.1., [JI€ a — HEKOTOpoe yucio. FMiMeTs npeacTaBieHne 0 HaX0XKAEHUH KOPHEN n-
Ol CTENEeHM C IOMOIIBIO KaJIbKYJIsATOpa

27-40 YpaBHeHus U 14 Pewats ypaBHEHMSI TpeThel U YETBEPTOW CTENEHU C IOMOILIBIO Pa3JIOKEHUS HA MHOXHUTEIU U
HEpaBEHCTBA C OHOU BBEJICHUSI BCIIOMOTaTelIbHBIX MEPEMEHHBIX, B YaCTHOCTH pelaTh OWKBaJpaTHbIC YypaBHEHHUS.
nepeMeHHOH. Pemate qpoOHBIE pallOHABHBIE YPaBHEHHUS, CBOMSI UX K I€JIBIM YPaBHEHUSM C MOCIeqyIomIen

IIPOBEPKOU KOPHEN.
Pemats HepaBeHCTBa BTOpOH CTENEHHU, UCHOJb3Ys rpaduueckue npeacrasieHus. VMcnonp3oBarh
METOJ] UHTEPBAJIOB IPU PEIIEHNUU PALlUOHAJIBHBIX HEPABEHCTB.

41-57 VYpaBHeHus u 17 CrpouTts rpaduku ypaBHEHH ¢ IByMs IEPEMEHHBIMHU B MPOCTEHIINX CIy4yasx, Koraa rpadpukom
HEpaBEHCTBA C IBYMs ABJII€TCS IpsiMasi, napabosa, runepdosa, OKpyKHOCTh. Mcronb3oBarh UX AJd rpaduuecKoro
[IepEMEHHBIMHU. pEeLLIEeHUs] CUCTEM YPAaBHEHUH C IByMS II€PEMEHHBIMHU.

PemaTh ciocoOOM MOJCTaHOBKU CHUCTEMBI ABYX YPaBHEHHMH C JByMs IEPEMEHHBIMHU, B KOTOPbIX
OJIHO YpaBHEHUE MEPBOM CTEIEHU, & IPYTO€ — BTOPOU CTEIEHHU.

PemaTh TEKCTOBBIE 33/1a4H, UCTOJb3Ys B KauecTBE aire0panyeckon MoJeN CUCTEMY ypaBHEHUN
C IByMsI IEPEMEHHBIMU; PEIaTh COCTABICHHYIO CUCTEMY, MHTEPIPETUPOBATH PE3YJIbTAT.

58-72 ApudmeTtnueckas u 15 [TpumeHsTh MHACKCHOE 0003HAUCHHE UISI YJICHOB IMOCieqoBaTenbHOCTed. [IpuBOAUTE TpUMEpHI
reomMeTpuyeckas 3a/IaHus TOCJIENOBATEILHOCTEH (DOPMYIIO Nn-To YjaeHa U peKyppeHTHON (PopMyIIoi.

MIPOTPECCHH. BreBonuTh Gopmyssl n-ro 4yieHa apudMeTHuecKol Mporpeccu U TeOMeTpUYecKOi MporpeccuH,
CYMMBI TEPBBIX N 4YICHOB apu(METHUECKOW U IeOMETPHUECKON MpOrpeccuii, pemarsb 3aJadu C
UCIIOJIb30BaHUEM 3THX (opMyIr. JloKa3pIBaTh XapaKTepUCTHUECKOE CBOWCTBO aprH(PMETHIECKOH 1
reOMETPUYECKON ITPOrPECCHM.
Pemiats 3a1aun Ha CII0XKHbBIE IPOLIEHTHI, UCII0JIB3YS TPU HEOOXOAUMOCTH KaJIbKYJISITOP

73-85 DNeMEHTbI 13 BoimonHuTh nepebop BcexX BO3MOXKHBIX BApUAHTOB JUIS IlepecueTa OOBEKTOB M KOMOMHAIIMM.
KOMOWMHATOPUKU U [TpumeHsTH TpaBUIIO KOMOMHATOPHOIO YMHOXKEHUS.

TEOpUU Pacno3HaBaTh 3a7auM Ha BBIYMCICHHME 4YHUCJIA IIEPECTAHOBOK, DPa3MEILEHUM, COYETaHUN U
BEPOSTHOCTEM. IIPUMEHSATh COOTBETCTBYIOIIUE (POPMYJIBI.
Bbruuciate 4yactory ciydyaitHoro coOblTusi. OIeHHBAaTh BEPOATHOCTH CIIy4aHOI'O COOBITHSA C
MIOMOIIbIO YaCTOThl, YCTAHOBJICHHOW ONBITHBIM NyTeM. HaxoauTh BEpOSITHOCTH CIIy4aiHOTroO
COOBITUS HA OCHOBE KJACCHYECKOr0 OMpEeeeHUs BepoATHOCTH. IlpuBoauTh mnpumepsl
JIOCTOBEPHBIX M HEBO3MOXHBIX COOBITUI
86-102 IToBTOpEHNE. 17 3HaTh MaTepuall, U3y4eHHBI B Kypce MaTeMaTUKH 3a 9 Kiacc.
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Brnagets o0mmm mpuemMoM perieHus 3aaad.

[TpuMeH ST TOJIy9eHHBIC 3HAHUS HA MIPAKTHKE.

Jloruyecku MbICIHTh, OTCTAUBATH CBOIO TOYKY 3PCHHMSI U BBICIIYIINBATh MHEHUE IPYTHX,
paboTaTh B KOMaH/E.

TemaTnyeckoe NJIaHUPOBaHHE

9 kaacc. I'eomeTpus . (2 ypoka B HeJieJ110, Bcero 68 yacoB)

Ne ni/m Conepxanue KosnuecrBo XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEJbHOCTH YYCHUKA
y4e0HOro marepuania 4acoB

1-8 BekTtopsl. 8 dopMyaMpoBaTh ONpENEICHUS W  WUIIOCTPUPOBaTh IMOHATHS BEKTOpa, €ro JJIMHBI,
KOJJIMHEApHBIX U PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEJECHUE MOHATUN U IEHCTBUM, CBA3aHHBIX
C BEKTOpPaMM, COOTBETCTBYIOLIMMH IpuMepamu, oTHocsummucsa K ¢usnueckuM BeKTOPHBIM
BEIMYMHAM; NPUMEHATh BEKTOPBI M JeHCTBUS HaJl HUIMU IPU PEIIEHUH '€OMETPUYECKUX 3a/1ay.

9-18 Meron koopauHAT. 10 OOBACHAT, M WIUIIOCTPUPOBATH HOHATHSA MPSIMOYTOJbHONW CHCTEMBI KOOPAMHAT, KOOpAUHAT
TOYKM M KOOPAMHAT BEKTOpa; BBIBOJUTb M HCIONb30BAaTh NPH pELIEHUH 3a7ad (HOPMYJIbI
KOOpJIMHAT CepeIuHbl OTPe3Ka, JJIMHbBI BEKTOPA, PACCTOSIHUSA MEXAY ABYMs TOUKaMH, YPaBHEHUS
OKPYXHOCTH U IIPAMOH.

19-29 CooTHOLLIEHUS MEXKIY 11 @opMyJIMPOBaTh U WILIIOCTPUPOBATH ONPEAEIECHUS CUHYCA, KOCUHYCA, TAHT€HCA U KOTAaHI'€HCa
CTOpPOHAMH M yTilaMU yraoB ot 0 10 180°; BBIBOJUTH OCHOBHOE TPUT'OHOMETPHYECCKOE TOXKIECTBO U POPMYIIbI
TpeyroJjbHHKa. npuBeseHus; GopMyIUpPOBATh U 10KAa3bIBATh TEOPEMBI CHHYCOB M KOCUHYCOB, IPUMEHSTH UX MPU
CkansipHoe pEILIEHUH TPEYrOJIbHUKOB; O0BSACHATH, KaK UCIOIb3YIOTCS TPUTOHOMETpUUECKre GOpMYIIbl B
POU3BECHHE U3MEPHUTENBHBIX paboTax Ha MECTHOCTH; (hOPMYIMPOBATh ONPENEICHUs YTia MEXIy BEKTOpaMH
BEKTOPOB. Y CKJIIPHOT O ITPOU3BECHNS BEKTOPOB; BHIBOJUTE' (DOPMYITy CKAJIIPHOTO ITPOU3BEICHUS UYepe3

KOOPAMHATHI BEKTOPOB; (POPMYIMpPOBATH U 00OCHOBBIBATH YTBEPKIEHHE O CBOMCTBAX
CKaJISIPHOTO MPOU3BEAECHHUSI; UCII0JIB30BATh CKAJIIPHOE IPOU3BEIEHUE BEKTOPOB IIPU PEILICHUU
3ajau.

30-41 JnvHa OKpyKHOCTH U 12 ®opMmyaMpoBaTh ONpPENEICHUE NPAaBUIBHOIO MHOIOYroJIbHUKA; (pOpMYNIHpoBaTh U
IUIOIA/1b Kpyra. JI0Ka3bIBaTh TEOPEMbI 00 OKPYKHOCTSIX, ONUCAHHOM OKOJO MPaBUIBHOIO MHOIOYTOJIbHHKA

Y BIIMCAHHOMU B HETr'0; BBIBOAUTH M UCHOJB30BATh (YOPMYJIbI JIJIsl BBIYUCIICHUS IO TN
IIPAaBUIBHOTO MHOTI'OYT OJIBHUKA, €0 CTOPOHBI U Pauyca BIMCAaHHON OKPYXHOCTH; pelaTh
3aJla4 Ha HOCTPOEHUE MPaBUIIbHBIX MHOTOYTOJIbHUKOB; OOBSACHATh HOHSTHUS JJIMHbI
OKPY)KHOCTM U IUIOLIAAM KpPYra; BBIBOAUTH (POPMYJIbI JJIs BHIUUCICHUS JIIMHBI OKPYKHOCTH U
JUIMHBI JyTH, IJIOIAAN Kpyra U IJIOIA I KPyTOBOTO CEKTOpa; MPUMEHSATh 3T (OPMYJIbI IPU
pELICHNH 3a1a4.

42-49 JIBrxeHus. 8 YMeTh: 00BACHATh, YTO TaKoe OTOOpa’keHHE IIOCKOCTH Ha celsl, CTpOUTh 00pa3bl GUTyp MpU

CUMMCTPUAX, HapaJlJICJIbHOM IIEPEHOCE U IMTOBOPOTE, PCIIATh 3aJa4r C IPUMCHCHHUEM ,Z[BI/I)KGHI/If/’I.
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50-57 HavanbHble cBeneHUA 8 VYMeTb BBINONHATH YEPTEXHU (UIYp, HCIOJB30BATh (OPMYJIBI ISl BBIYMCIEHUS IUIOLIanen

U3 CTEPEOMETPHH. MIOBEPXHOCTEH U 00HEMOB TEJI.

58-59 06 akcuomax 2 [ToHumath akcmomMaTH4YecKOe MOCTPOEHHE I€OMETPHUM, 3HATh OCHOBHBIE AKCHOMBI €BKJIMJOBOM
TUIAHUMETPHH. reoMeTpuu, reomerpun JlobaueBckoro.

60-68 [ToBTOpEHUE. 9 3HaTh MaTepuall, I3y4YCHHBINA B Kypce MaTeMaTHKH 3a 9 Kiacc.
Pemienne 3anauy. Branets o0muM npuemMom perieHus 3aaad.

IIpuMeH AT NOJIydeHHBIE 3HaHUS Ha IIPAKTUKE.
Jlornueckn MBICIUTh, OTCTaMBaThb CBOK TOYKY 3pEHHS W BBICIYIIMBATh MHEHUE JPYIHX,
paboTaTh B KOMaHJE.

ININIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 7-9 KITACCAX
PAITMOHAJIBHBIE UNCJIA
BbInmycKHUK Hay4YuTCA:
1. noHuMaTh 0OCOOEHHOCTH JECATUYHOMN CHCTEMBbI CUMCIIEHMUS,
2.  BIAJIETh NOHATUSAMH, CBA3aHHBIMU C JI€IMMOCTBIO HATYPaJIbHBIX YU CEI;
3. BBIpaXkaTh YMCJIA B SKBUBAJICHTHBIX (POPMax, BHIOMpast HanOoIIee MOAXO/SIIYIO B 3aBUCUMOCTH OT KOHKPETHOH CHUTYAIlH;
4.  cpaBHHBAaTb U YNOPSI0YMUBATH PallMOHAJIbHbBIC UNCIIA;
5. BBINOJHATH BHIYUCICHUS C pallMOHAIBHBIMU YHCIAMH, COUETasi YCTHbIE M TUCbMEHHbIE IPUEMBbI BBIUKCIICHUM, IPUMEHSITh KaJlbKYJISITOD;
6. KCHOJb30BaTh MOHATUS U YMEHHMS, CBA3aHHBIE C MPOMNOPLUOHATBHOCTBIO BEIMYMH, MPOLEHTAMH B XOJI€ PEIIeHHs MAaTeMaTHYECKHX 3aJad U
3a/1a4 U3 CMEXHBIX IIPEAMETOB, BBIIIOIHATH HECIOXKHBIE IPAKTUYECKUE PACUETHI.
BbIITyCKHHK MOIy4UT BO3MOKHOCTB:
7.  TI0O3HAKOMHUTBCS C MO3ULIMOHHBIMU CHCTEMaMHU CUMCIIEHHUS C OCHOBaHUSIMH, OTIIMYHBIMU OT 10;
8.  yruiyOuTh U pa3BUTH NMPEACTABICHUS O HATYpaJbHBIX YHCIAX U CBOMCTBAX AETUMOCTH;
9. HayyuTbCsS HCIOJH30BATh MPHUEMBI, PAIlMOHATU3HPYIOUIHE BBIYUCICHUS, MPUOOPECTH MPUBBIUKY KOHTPOJUPOBATH BBIYMCIEHUS, BHIOHpas
MOJIXOIAIINN 1JI CUTYallUU CI1oco0.
JIEUCTBUTEJIbHBIE UUCJIA
BrIlTyCKHUK Hay4dnTCA:
1. ucnonb30BaTh HaYaJbHBIE NPEJICTABIIEHHS O MHOKECTBE JI€HICTBUTEIBHBIX YNCEIT;
2.  BIIAJIeTh OHATUEM KBaJAPAaTHOT O KOPHsI, IPUMEHSATH €r0 B BBIYUCIICHUSIX.
BBINyCKHUK TOTYYUT BO3MOXKHOCTB!
3. pa3BUTH MPENCTABICHUE O YMCIIEC W YHCIOBBIX CHCTEMaxX OT HATypaJbHBIX IO JCHCTBUTEIBHBIX YHCEN; O POJM BBIUMCICHUI B YEIOBEYECKOM
IIPaKTHUKE;
4.  pa3BUTh U YrIyOUTh 3HAHUE O AECATUYHON 3aMHUCH AEHCTBUTEIbHBIX YnceN (IEPUOANYECKUE U HETIEPUOIUIECKHIE TPOOH).
N3MEPEHNA, ITPUBJIMDXEHNW A, OLIEHKN
BrlIlTyCKHUK Hay4nTCA:
1. ucnonb30BaTh B X0/ € pPELICHUs 3a]1a4 3JI€MEHTapHbIE IPECTABJICHNUS, CBA3aHHBIE C IPUOIM>KEHHBIMY 3Ha4E€HUSAMHU BEJIMUYUH.
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BpIITyCKHUK MOJIYYUT BO3MOKHOCTD:

2.  TIOHATH, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCHOIB3YIOTCS Ui XapaKTEPUCTHUKU OOBEKTOB OKPYXKAIOIIEr0 MHPA, SBISIOTCS MPEUMYIIECTBEHHO
NpUOMMKEHHBIMU, YTO MO 3alMUCH MPHUOIIKEHHBIX 3HAYEHHH, CoAepKammxcs B HHPOPMAIMOHHBIX HCTOYHHKAX, MOXXHO CYAHTH O MOTPEIIHOCTH
NPpUOIMKEHNUS,

3.  MOHATH, TO MOTPEIIHOCTh PE3yJIbTAaTa BHIYUCICHUN JODKHA OBITh COM3MEPUMA C TMTOTPEIIHOCTHIO MCXOIHBIX TAHHBIX.

AJITEBPANYECKUE BbIPAXKEHU A
BrIyCKHUK Hay4duTCS:

1. Brnagerb MOHATUSAMHU «TOXKAECTBO», «TOXKIECTBEHHOE IMpeoOpa3oBaHME», pellaTh 3aJaud, cojep)Kallue OyKBEHHbIE JlaHHbIE, paboTaTh C
bopmymnamu;

2.  BBINOJHATH MPEOOPA30OBAHUS BEIPAKESHHM, COEPIKAIINX CTEIICHH C IEIBIMH TTOKa3aTeNsIMU M KBaApaTHBIC KOPHH;

3.  BBINOJHATH TOXJIECTBEHHbIE MpeoOpa3oBaHUs palUMOHAIBHBIX BBIPAKEHUH HA OCHOBE IMpaBWJI JEHCTBUII HaJg MHOTOWIEHAMH U
anredpandecKuMu Ipo0sMHu;

4.  BBINOJHATDH Pa3J0KEHHE MHOTOUJIEHOB HA MHOYKUTEIH.

BpIIyCKHUK MOJIYYUT BO3MOKHOCTB:
5.  Hay4HTHCS BBIMOJHATH MHOTOIIIATOBBIE MTPE00OpPa30BaHMS pallMOHATIBHBIX BEIPAKEHUN, TPUMEHSIS IMUPOKUH HAOOp CIOCOOOB U MPUEMOB;
6. TpPUMEHSTH TOXKICCTBEHHBIC IPEOOPA3OBAHMS IS PEIICHUS 33729 U3 PA3JIMYHBIX Pa3JeNioB Kypca.
YPABHEHUA
BreInycKHUK Hay4YuTCS:

1. pemaTb OCHOBHBIE BU/Ibl PALIMOHAJIBHBIX YPABHEHUHN C OJIHOM EPEMEHHOM, CUCTEMBI IByX YPAaBHEHUM C IBYMs IIE€PEMEHHbBIMU;

2. TIOHUMAaTh YpPaBHEHUE KaK BAXKHEUIIYI0 MATEeMAaTHUYECKYIH) MOJIENb JUISl OMUCAHUS M M3Y4YEHHUS PAa3HOOOPA3HBIX peajbHBIX CHUTYAllUH, peliaTh
TEKCTOBBIE 3aJ]a4M aIredpanyeckuM MEeTO0M;

3.  mpuMeHATH rpaduUecKue MPEACTABICHHS ISl UCCIICAOBAHUS U PEIICHUSI CHCTEM yPaBHEHHH C IBYMsI IEpEMEHHBIMHU.

BpinyCKHUK MOIYYUT BO3MOKHOCTB:

4. oBIaAeTh CHEIHAIBHBIMU MPUEMaMH PEIICHUS YPAaBHEHUM U CHCTEM YpPaBHEHMI; YBEpPEHHO MPHUMEHSThH amnmnapaT ypaBHEHUM NIJSl pPEIICHHs
pa3Ho00pa3HbIX 337]a4 U3 MAaTEMATHKH, CMEKHBIX MTPEAMETOB, MPAKTHKU;

5.  mpuMeHsTh rpaduyuecKue MpeacTaBIeHUs ISl UCCIeI0BaHUs yPaBHEHH, CHCTEM YpaBHEHU, ColepKalX OyKBEeHHbIE KO3 (PPHUIIMEHTHI.

HEPABEHCTBA
BbInyCKHUK Hay4YuTCS:

1. noHMMAaTh ¥ MPUMEHSTh TEPMUHOJIOTUIO M CHMBOJIMKY, CBSA3aHHBIE C OTHOIICHHEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2. pemiath JHMHEHHBIC HEPABCHCTBA C OJHON IMEPEMEHHOW M WX CHUCTEMBI; peliaTh KBaJpaTHbIC HEPAaBEHCTBA C OMOPOH Ha Tpadudeckue
MpEACTABICHUS;

3.  TpUMEHSTH anmapaT HEPAaBEHCTB IPU PEIICHUH 3a7a4 U3 Pa3IMYHBIX pa3eioB Kypca.

BrlilyCKHUK TOTYyYUT BO3MOXKHOCTD:

4. pa3HOOOpa3HBIM TpUEMaM JOKa3aTelbCTBA HEPABEHCTB, YBEPEHHO NPHMEHATH almapar HEpPaBeHCTB [JIs PELIeHHS pPa3HO0Opa3HBIX
MaTeMAaTUYECKHUX 3a/1a4 U 33/1a4 U3 CMEKHBIX IPEAMETOB, MPAKTUKH;

5.  mpuMeHsTh rpaduuecKrue MPECTaBICHUS JJIs UCCIIENOBaHMs HEPABEHCTB, CUCTEM HEPABEHCTB, COJEPKAINUX OYKBEHHBIE KO3 (DUITMECHTHI.

21



OCHOBHBIE TTOHATHU . YACJIOBBIE @ YHKIINU
BeInycKHUK Hay4YuTCS:
1. moHUMAaTh U UCHOIB30BATh QYHKIIMOHAIBHBIC TOHATUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHU);
2.  CTpPOUTH rpadMKHu dJIEMEHTAPHBIX (DYHKIIMH; HCCIICA0BATh CBOMCTBA YUCIIOBBIX (YHKIIMI HA OCHOBE M3Yy4CHHUS ITOBEICHUS UX Tpa(HUKOB;
3. mOoHMMAaTh (PYHKIHUIO KaK BAYKHEHIIIYIO MOJEIb ISl OMMCAHUS ITPOIIECCOB H SIBJICHHI OKPYXKAIOIIEro MHpPa, MPUMEHSTh (PYHKIIHIO KaK SI3BIK JUIS
OITMCAHUS M UCCIICAOBAHUS 3aBUCUMOCTEH MEXTY (PH3HYECKUMH BEITMUYNHAMH.
BBIITy CKHHK MTOTYYUT BO3MOXKHOCTB!
4.  TIPOBOAWTH MCCIEIOBAHMS, CBS3aHHBIC C M3YYCHHEM CBOWCTB (DYHKLHMH, B TOM YHCJE C MCIIOIH30BAHHEM KOMIIBIOTEPA; HAa OCHOBE I'pauK OB
M3y4YCHHBIX (YHKIUNA CTPOUTH OoJiee CIOXKHBIE TPadUKu;
5. ucnonp30BaTh GYHKIMOHAIBHBIE IPECTABICHNS U CBOMCTBA (DYHKIMIA Ui PELIeHUs] MATEMaTHYECKHUX 33/1a4 U3 pa3IMYHBIX Pa3/ienoB Kypca.
UUCJIOBBIE ITOCJIEJOBATEJIBHOCTH
BbIMyCKHUK HayYHUTCS:
1. moHUMAaTh U UCHOIB30BATH SA3BIK MOCIEA0BATEIbHOCTE;
2.  TpUMEHATH GOPMYIIBI, CBS3aHHBIEC C apU()METHUECKOW U TEOMETPHUECKON MPOrPECCHAIMH, U armapar, COPMUPOBAHHBIN IPU U3YydEHUH IPYTHUX
pas3zesioB Kypca, K peLIeHHIO 3a1a4, B TOM YHCJI€ C KOHTEKCTOM U3 peabHON KU3HU.
BBIITy CKHHK MTOJTyYUT BO3MOKHOCTB!
3. pemarb KOMOMHUPOBAHHBIE 3aJa4d C TNpUMEHEHHEM (GOpPMYyN N-TO U CYMMBI IMEPBBHIX N YJICHOB apU(PMETUUECKOW U TEOMETPUUYECKOM
MIPOTPECCHil, MPUMEHSIS IIPU TOM anmapaT YpaBHEHHI U HEPABEHCTB;
4. mnoHMMATh apu(PMETUUYECKYI0 M TEOMETPUUYECKYIO MPOTrpeccHH Kak (YHKIUU HATypajJbHOTO apryMeHTa; CBS3bIBATh apu(METHUYECKYIO
MIPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C SKCITOHEHIIMAILHBIM POCTOM.
OIIMCATEJIbBHAS CTATUCTUKA
BBIITyCKHHK Hay4UTCS MCIOJIB30BATh MPOCTEHIINE CITOCOOBI MPEICTABIICHHS U aHAJIN3a CTATHCTUICCKUX JTaHHBIX.
BBIMyCKHUK TOTYYUT BO3MOXKHOCTH NMPHOOPECTH MEPBOHAYAIBHBINA ONBIT OpraHU3allMd cOOpa JaHHBIX MPU MPOBEIEHUH ONpoca OOIIECTBEHHOTO
MHEHHS1, OCYIIECTBIISITh UX aHAJIN3, IPEICTABIIATE PE3YJIbTaThl OIPOCa B BUE TAOIMIIbI, AUATPAMMBI.
KOMBUHATOPHUKA
BhImycKHUK Hay4uHuTCs peraTh KOMOMHATOPHBIE 3aJa4l Ha HAXO0XKIEHUE UK clla 00BEKTOB MM KOMOWHAIUH.
BBIMyCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCSI HEKOTOPBHIM CIEUATBHBIM IIpUeMaM pelieHs] KOMOMHATOPHBIX 3a/1a4.
CJIVUHAMHBIE COBBITUS U BEPOSITHOCTbD
BBITy CKHUK Hay4UTCS HAXOIUTh OTHOCUTEIBHYIO YACTOTY M BEPOSITHOCTD CITy4aiHHOT'O COOBITHS.
BBIITyCKHUK TTONYYUT BO3MOXKHOCTH INMPHOOPECTH OMBIT IMPOBEACHHS CIyY4alHBIX DKCIIEPUMEHTOB, B TOM YHCIE C IIOMOILIHI0 KOMIBIOTEPHOTO
MOJIEIUPOBaHUS, UHTEPIPETALIH UX PE3YJIbTAaTOB.
IJIAHUPYEMBIE PE3YJIbTATHI U3YUEHUSA KYPCATEOMETPUU B 7—9 KJIACCAX
Jliist oGecrniedeHust BO3MOKHOCTH YCIEIIHOTO MTPOIODKEHUST 00pa3oBaHus HAa 0a30BOM YPOBHE BBITYCKHHK IMOJTYYUT BO3MOXHOCTh HAYYUTHCS B 7-9 Kiaccax:
I'eomeTpnueckue Gpurypsl.
- OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSMU T€OMETPUUYECKUX (PUTyp;
* MU3BJIEKaTh WH(OPMAIIHIO O TEOMETPHUYECKHX (HUTypax, MPEeICTABICHHYIO Ha YepTeXax B SBHOM BH/IE,
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* IPUMEHSTH JUIsl PEIIeHUs 3a/1a4 FreOMeTpUUeckue (DaKThl, €CIM YCIOBUS UX IPUMEHEHUs 3a1aHbI B sIBHOU (hopme;

* pelaTh 3aJa4y Ha HaXOXKJACHNE TeOMETPUYECKUX BEIMUMH 110 00pa3liaM UJIU aJarOpUTMAM.

B noBceHeBHO¥ KU3HU M NIPU U3YYEeHHUH APYTUX NPeAMETOB:

UCIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (DPUTYD /IS PEIIEHUs TUIIOBBIX 33/]ay, BO3HUKAIOLIMX B CUTYAIUsIX OBCEIHEBHON )KU3HHU, 3a7a4 MPAKT UIECKOro
cofiepXKaHusl.

N3mepenusi 1 BBIYHCICHUSA

- BeImoNnHATE U3MEpeHue JUIMH, PACCTOSIHUM, BETUYUH YTJI0B, C TOMOIIbIO HHCTPYMEHTOB JIJIsl U3MEPEHUN JAJIMH U YTJIOB;

- IPUMEHATH (POPMYITBI IEpUMETPa, IUIOMAAN U 00beMa, MIIOIIAIU TOBEPXHOCTH OTACIBFHBIX MHOTOTPAHHUKOB ITPH BBHIUYNCIICHHUSX, KOT/1a BCE JaHH bIe
UMEIOTCS B YCIIOBUH;

- IpUMEHATH TeopeMy IIudaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOIICHHUS ISl BBIYUCICHUS JUTMH, PACCTOSHHM, TUTOIIAIed B TPOCTEHINNX CIIydasx.
B noBceHeBHO KU3HU M IPU U3YYeHHUH IPYTHX NMPeAMETOB:

* BBIUUCJIATh PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYALUSX, IO B IPOCTEHIINX CiIydasx, IPUMEHATh (POPMYJIbl B IPOCTEHIINX CUTyalUsIX B
IIOBCEIHEBHOM KU3HU.

I'eomeTprueckue MOCTPOCHUS

- 306pakaTh TUITOBBIE MJIO0CKKE (UTYpBI U (PUTYPBI B IPOCTPAHCTBE OT PYKHU U C ITOMOIIIbI0 HHCTPYMEHTOB.

B noBceHeBHOM KU3HU M NIPH U3YYEHHH JPYTHX NMPEAMETOB:

* BBIIOJIHATH NPOCTEHININE TOCTPOEHHS HA MECTHOCTH, HEOOXOAUMBIE B PeaIbHOM JKU3HU.

I'eomeTpuueckue npeodpazoBanus

- CtpouTth pUrypy, CHMMETPHUHYIO JaHHOMU (PUIype OTHOCUTEIBHO OCH U TOUKH.

B noBceHeBHOM KU3HU M NIPU U3YYEHHUH IPYTHX NMPeAMETOB:

* pacro3HaBaTh JBUKEHHE 00BEKTOB B OKPY)KAIOIIEM MUPE;

* pacro3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYXKAIOIIEM MHUPE.

BeKkTOpbI M KOOPAMHATHI HA IIOCKOCTH

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU BEKTOP, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpA HA YUCII0, KOOPAUHATHI Ha MJIOCKOCTH;

* ONPEeAENATh NPUOIMIKEHHO KOOPIUHATHI TOUKH 10 €€ U300pakKeHNIO0 Ha KOOPINHATHON MIIIOCKOCTH.

B noBceHeBHO KU3HU M IPU U3YYeHHUH IPYTHX NMPeAMETOB:

UCIOJIb30BaTh BEKTOPBI IS PELICHUs IPOCTENIINX 3a1a4 Ha OIPENEICHUE CKOPOCTH OTHOCUTENBHOIO IBUKECHUS.

OTHo1IeHNS

- OnepupoBaTh MOHATUSMU: PAaBEHCTBO (QUTYD, paBHbIE (PUTYPbI, PABEHCTBO TPEYTOJIbHUKOB, NAapaJUIEIbHOCTD IPSIMbIX, IEPIEHIUKYISIPHOCTD MPSIMBIX, YIJIbI
MEX]y NPSMBIMU, NEPIIEHIUKYIIAP, HAKIOHHAS, IPOEKLUsI, Toooue puryp, nogooHsie GUrypsl, MoJ00OHbIE TPEYT OJbHUKN;

- IPUMEHATH Teopemy daseca u TeopeMy 0 NPONOPLUOHAIBHBIX OTPE3KaxX IPU PEIICHUH 3a/1a4;

* XapaKTepU30BaTh B3aUMHOE PACIIOI0XKEHHUE MPSMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

B noBceHeBHO¥ KU3HU M IPU U3YYeHHUH APYTHX NPeAMETOB:

- ICIIOJIb30BaTh OTHOIIECHNUS AJIs PEIICHUS 3a7ja4, BOZHUKAIOIUX B PEAIbHOM JKU3HH.

y4eOHBIX MPEAMETaX, B OKpYyXKaroueil 1edCTBUTEIIBHOCTH.
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Y4eOHO-MeTOAUYEeCKOE 1 MAaTePUATIBLHO-TeXHHYECKOe o0ecneyeHue 00pa30BaTesibHOM e TeJbHOCTH

Ne HanmeHoBaHue 00bEKTOB M CPEACTB MATEPHAIbHO-TEXHUYECKOT0 00ecneveHnst KOJIMY€CTBO
IJIaH dakr
KHuromeyarHasi nmpoayKuusi
1 COopHuk mpuMepHbIX pabounx nporpamm. ['eomerpus. 7-9 knaccrl/coct. T.A.BypmucrpoBa. M.: pi| 100
ITpocsemenue, 2019r.
2 PaGouune mporpammel. Anrebpa. 7-9 knaccel/coct. T.A.BypmucrpoBa. M.: IIpoceemienue, 2020r pi| 100
3 Yuebuuk «Anrebpa. 7 kiaaccy/HO.H.Makaperaes u n1p. — M.: [IpocBemenue,2018r.; Jl| 100
4 AnreOpa. /Innakrnueckue matepuainsl. 7 kinacce/ JI.M.3BaBuy — M.: [Ipocsenienne, 2018r. Ji| 100
5 Yueonuk «Anrebpa. 8 kinace»/HO.H.Maxkapsraes u ap. — M.: [IpocBemenne,2019r.; pl| 100
6 Anrebpa. [Innaktuaeckue marepuaisl. 8 kinace/ B.M.JKoxo — M.: IIpocBemenue, 2018r. pl| 100
7 VYueOnuk «Anrebpa. 9 kmace»/F0.H.Maxkapsiues u np. — M.: [Ipocsemnienne,2018r.; pi| 100
8 AnreOpa. lunaktuueckue matepuainsl. 9 kimace/ KO.H.MaxkapsiueB — M.: [Ipocsemienune, 2020r. pi| 100
9 YueOnuk «I eomerpus. 7- 9 knacce» /JI.C.Atanacsa u ap. - M.: [IpocBemenue, 2018r.
Texnuveckue cpeacTBa 00yUeHHSI:
10 KomneroTep. Jil| 100
JeMOHCTpalIMOHHBIE TOCOOUS

11 Tabnuna KBagpaToB. I 100
12 Tabnuna npocThIX YKces. I 100
13 Anrebpa. I'paduku byHKIHi. A 100
14 Harnsgaas maremaTrka. BekTopsr. pil| 100
15 Harnsgnas maremaTtrka. MHOTOYTOJIEHUKH. pil| 100
16 Harnsimaas matematuka. TpeyronbHUKH. )l 100
17 Harnsimaas matematika MHororpanHuku. Tena BpameHusl. )l 100
18 Harnsinaast marematuka CtepeomMeTpus. pl| 100
19 Habop "yepTexHbIX HHCTPYMEHTOB. | 100
20 Harnsimaas maremaruka. I'paduku v GyHKINH. | 100
21 Habop «I'eomerpuueckue Tena» AeMOHCTPaLi OHHBIM. | 100
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