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OdenepanpHas pabouast mporpamma (manee [Iporpamma) mo ydeOHOMY TpenMeTy
«Marematuka» pazpaborana Ha ocHoBe PI'OC OO0, denepanbHON MPOTPAMMBI
BOCTIMTAHUS C y4ETOM paclpeAes€HHBIX MO KiaccaM MPOBEPsSEMBbIX TpeOOBaHUN K
pe3ynbTaTam ocBoeHrss OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl OCHOBHOTO OOIIIETO

o0Opa3oBaHMsI.

HOACHUTEJBHASA 3AIIMCKA

Jli1g ipeoioneHns TPy IHOCTEN B U3Yy4eHUH YUeOHOro npeamera « MatemaTuka
HeoOXxoauma ajanrtanus oObeMa U Xapakrepa y4yeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOXKHOCTAM yvammxca ¢ THP, ocoOeHHOCTEll mX peudeBOro
pazBuTus. Cienyer ydeOHbI Marepuan MPENnoJHOCUTh HEOONBIIMMU TMOPIUSMHU,
YCIIOXHSA €ro IMOCTENEHHO, M3BICKMBATh CIOCOOBI aJanTalli TPYAHBIX 3aJaHUM,
HEKOTOpPbIE TEMbI JaBaTh KaK O3HAKOMUTEJIbHBIE; UCKIIOYATh OTACIbHBIE TPYIHBIC
JI0Ka3aTeNIbCTBA; TEOPETHUECKUI MaTepuall PeKOMEHAYEeTCs H3y4yaTb B IIpolecce
IIPAKTUYECKOM JEATEIPHOCTH IO pEImIeHHI0 3axad. OpraHu4eckoe €IUHCTBO
IIPAKTUYECKOM M YMCTBEHHOW JEATEIBbHOCTH YYAIUXCS HA YPOKax MaTeMaTUKU
CIOCOOCTBYIOT NMPOYHOMY U CO3HATEIbHOMY YCBOEHHUIO 0a3MCHBIX MAaTEMaTHYECKHX
3HaHUU ¥ yMEeHUH. B 03HaBaTeNbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSIX BbIIEICH
cnenuanbHbid paznen «Pabora ¢ nndopmanmein». C yuéToM TOTO, YTO BBITIOJIHEHUE
IIPaBUJ COBMECTHOM JEATENBHOCTH CTPOUTCS HA HWHTEIPAllMA PETYISTUBHBIX
(ompenenéHHbIE BOJEBbIE YCUIUSA, CAMOPETYJSIUS, CAaMOKOHTPOJb, MPOSBIICHUE
TEpIICHUST W JIOOpOXKENaTeNbHOCTH TpPU  HaJaXUBAaHUM  OTHONICHUM) U
KOMMYHHUKATUBHBIX (CIOCOOHOCTh BEpOaJbHBIMU CpPEICTBAMHM  YCTaHABIUBATH
B3aMMOOTHOIIEHUS]) YHHUBEPCAIbHBIX YYEOHBIX JCUCTBUHM, HX IMEpEYeHb JaH B
cnenuaibHOM pasnene — «CoBMecTHas JeTeIbHOCTbY.

esu v 3a1a4u n3yyeHus yueOHoro npeamera «MaremaTuka

[IpropuTeTHBIMU LEIIMHU 00YUCHHSI MaTeMaTHKe B 5—9 Kiaccax sIBJISIOTCS:

* (GhopMUPOBAHUE IEHTPATBHBIX MaTeMaTHYECKUX MOHSATHUN (YUCIIO, BEJIMYMHA,
reoMerpuyeckas  (¢urypa,  TEpeMeHHas,  BEpPOSTHOCTb, byHKIMA),
o0ecreunBaOIINX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMAaTHYECKOIO
oOpazoBanus oOy4aromuxcs ¢ THP;

* moaBeaeHue oOyyvatomuxcs ¢ THP Ha JoCTyTHOM 1151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKHU U OKPY’KAIOLIETO MUPA, TIOHUMAaHUE MAaTEMAaTUKHU KaK
YacTH OOIIEH KyJIbTYphI YEJIOBEUECTBA;

" pa3BUTHE WHTEJUICKTYaJTbHBIX M TBOPYECKUX CIMOCOOHOCTEH OOydYarommxcs ¢
THP, no3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUN, KPUTUYHOCTH
MBIIIJICHHS, UHTEPECA K U3YUYECHHUIO MAaTEMATUKU;

* ¢dopmupoBaHue (YHKIMOHATHPHOM MAaTeMaTUYECKOW TPAMOTHOCTH: YMEHUS
pacno3HaBaTh  MPOSBICHUS  MaTEeMaTUYECKUX  TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEHN B PEAJIbHBIX )KM3HEHHBIX CUTYalUsAX U IIPU U3YYEHUH JPYTUX



yu4eOHBIX MPEIMETOB, TMPOSBICHHUS 3aBUCHUMOCTEM M 3aKOHOMEPHOCTEM,
dbopMyIMpoBaTh MX Ha S3bIKE MaTeMaTHUKU W CO3JaBaTh MaTeMaTUYECKHE
MOJENHN, MPUMEHSITh OCBOCHHBIM MAaTeMaTHYECKUI anmapar uisl pELICHHS
MPAaKTUKO-OPUEHTUPOBAHHBIX  33Ja4, WHTEPOPETUPOBaTh U  OLICHUBATh
IIOJTyYEHHBIE PE3YIIbTATHI.

JlocTrkeHne 3TUX Leell 00ecneuynBaeTCsl PEIICHHEM CIEAYOIINX 3a/1a4:

* ¢opmupoBath y oOydaromuxcss ¢ THP HaBwiku ydeOHO-TIO3HaBaTEIHHOM
NEATEIbHOCTH: IJIJAHUPOBAHUE paAOOTHI, IMOUCK palMOHAIBHBIX IyTEH ee
BBITIOJTHEH NS, OCYILIECTBIEHNS CAMOKOHTPOJIS;

" CMOCOOCTBOBATh HWHTEIJICKTYyaJlbHOMY pa3BUTHIO, (OPMUPOBATH KayecTBa,
HE0OXOIMMbIE YETIOBEKY JIsl TOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIC MATEMATUYECKOU JEATEIBHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
MHTYULIUH, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTHU K MPEOI0JIEHUIO
TPYIHOCTEM;

* (QopmMupoBaTh KIHOYEBBbIE KOMIETEHLMHM Yy4YallUXCid B paMKax IpEeAMETHOM
obnactu «MareMaTuka U ”HPOPMaTHKaY;

" pa3BUBAThH MOHATUHHOE MbIIIUIeHUS oO0ydatomuxcs ¢ THP;

" OCYIIECTBJISITh KOPPEKIIUIO MO3HABATENBHBIX MpoIeccoB oOydaronuxcs ¢ THP,
HEOOXOJMMBIX [UJII OCBOEHHUS NPOrpaMMHOrO0 Marepuana mo y4eOHOMY
IIPEAMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIMM OOpa30BaTEIbHBIX IE(DUIIMTOB
B OCBOCHMHM IMPEAIIECTBYIOIIETO MPOrPaMMHOT0 MaTepuasia y 00y4yaroluxcs C
THP u HEAOCTATKOB B NX MATEMAaTUYECKOM PA3BUTHH;

" pacHIMpeHHE S3BIKOBBIX CPEACTB U (OPMUPOBAHHWE YMEHHUS HUX AKTHUBHOTO
UCIIOJIb30BaHUSl B Ipoliecce y4yeOHOW JEeATENbHOCTH M COLUAIbHOMN
KOMMYHUKAaIUY;

" pa3BUTHE BCEX BHJIOB pEYEBOM [JEATEIIBHOCTM M MX KOMIIOHEHTOB;
COBEPLICHCTBOBAHUE PEYEMBICIIUTEIBHON ACATEIBHOCTH, KOMMYHUKATUBHBIX
YMEHHH U HaBBIKOB, 00€CIIEYMBAIOLINX CBOOOIHOE BJIaICHUE TPAMOTHOM PeUbio
B pa3HbIX cdepax U CHUTyalUUsX; Pa3BUTHE TOTOBHOCTH U CHOCOOHOCTH K
pEUYeBOMY B3aMMOJCHCTBUIO U B3aMMOIIOHUMAHHUIO, MOTPEOHOCTU K PEUEBOMY
CaMOCOBEPILICHCTBOBAHMUIO;

* (opMHpOBaHHME U PA3BUTUE TEKCTOBOW KOMIETEHIIMH: YyMEHUH padoTaTh ¢
TEKCTOM B XOJIE€ €r0 BOCIIPUSTHS, a TAKKE Er0 MPOAYLHPOBAHUS, OCYLIECTBIISTh
MH()OPMAIIMOHHBIA TOUCK, M3BIEKATh M NPEeoOpa3oBbIBAaTh HEOOXOAUMYIO
uH(pOpMALIIO;

" copmHUpOBaTH YCTOWYUBBIN HHTEPEC YUAIIUXCS K MPEAMETY;

" BBISABJISATH M Pa3BUBATh MaTEMATHUYECKHUE U TBOPUECKHE CITOCOOHOCTH.
OcCHOBHBIE  JIMHUM  COJEpXKaHWs Kypca Marematukn B 5-9 (9

NpOJAHTUPOBAaHHBIN)  Kkiaccax:  «Yucma w0 BBIUMCIEHUs»,  «AunreOpay
(«AnreOpanyeckue BBIpAKCHUS», «YpaBHEHUS M HEPABEHCTBa»), «DyHKIUNY,
«l'eomerpusi»y  («'eomerpuueckue ¢Gurypsl U HUX cBoucTBa», «M3mepenue
r€OMETPUYECKUX BEIMYMHY»), «BeposATHOCT, W cTaTHCTHKa». JlaHHbIE JMHUU
Pa3BUBAIOTCS MapaIEIbHO, KaXK/1asi B COOTBETCTBUM ¢ COOCTBEHHOM JIOTHKOM, OHAKO
HE HE3aBUCHMMO OJIHA OT JIPYroM, a B TECHOM KOHTAaKT€ W B3aumoneuctBuu. Kpome



ATOr0, HMX OOBEIUHSET JIOTUYECKas COCTABIAIOIIAsA, TPAAUIMOHHO TMPUCYILAs
MaTEeMaTUKe MU IMPOHMU3BIBAIONIAS BCE MAaTEMaTUYECKHE KYPChl U COJEpkKaTesIbHbIC
muauu. ChopmynupoBanHoe B denepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOro oOIero ooOpa3oBaHUsi TpPeOOBAHHME «YyMETh OMNEPUPOBATH
MNOHATUSMH:  ONpEJCIICHHe, AaKCHUOMa, Teopema, J0Ka3aTelbCTBO; yMEHHE
pacmo3HaBaTh WCTHHHBIC W JIO)KHBIC BBICKA3bIBAHUS, TPUBOIUTL MPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (POpMHUPOBAHHE JTIOTUYECKUX YMEHHUM pactpeesieTcs Mo BCeM roam
oOy4eHHs Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUsI.

Copnepxxanre oOpa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3YJIbTATaAM
ocBoeHus DenepanbHON pabouel MporpaMMBbl, pacipeieIEHHBIM 10 roj1aM 00y4eHHUS,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHUAILHBIM
BolpocaM  oOyuvaromuecss OOpalaluch HEOJHOKPAaTHO, YTOOBI  OBJIQJCHHE
MaTeMaTUYECKUMH TOHATUSMUA M HABBIKAMU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO U
NOCTYNaTeNIbHO, C COOJIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIMCh B OOIIYyI0 CHCTEMY MaTe€MaTHYECKHX MPEACTABICHUN OOYyYaroIIUXCs C
THP, pacumpsas u yriyonss e€, oOpa3ysl IpoYHble MHOKECTBEHHBIE cBsi3u. O01ne
1eJIM M3y4YeHHs yueOHoro npenmera «MaTtematuka» npeacTtaBieHbl B DenepalbHON
paboueil mporpamMmmMe OCHOBHOI'O OOIIEro 00pa3oBaHuUsl.

Oco0eHHocTH 0TOOpa M aJANTALMH Y4eOHOT0 MATEPHUAJIA M0 MATEMATHKE

OOyuenue yueOHOMY mnpeamery «MareMaTtukay CTPOMTCS Ha CO3JAaHHUU
ONTUMAJIBHBIX YCJIOBHH [l YCBOCHMS MPOTPAMMHOIO MaTepraia 00yJyaromuMucs ¢
THP. CneunduunsiM B 00yueHnn MareMmatuke o0ydaromuxcs ¢ THP moryt cnyxuthb
CIeAyIOIIMe OCOOCHHOCTH WX pa3BUTHUS, OOYCIaBIMBAIOIIHME HEOOXOJIMMOCTh
IIPUMEHEHUsSI CIIEHMAJBHBIX METOAOB M mnpueMoB: 1. HemocrarouHbslii ypoOBEHb
c(OPMUPOBAHHOCTH PEUESI3BIKOBBIX CPEACTB, OrPAHUYMBAIOIIMKA BO3MOXKHOCTH
NpUOOpETEHUs] UMU MaTeMaTHUYECKUX 3HaHUU U ymeHuil. 2. CBoeoOpasue pa3BUTHS
ncuxuyeckux (yHKIui. BeipakeHHbIE peueBble HAPYLICHUS HEraTUBHO BIUSIOT HA
pa3BUTHE BCEX ICHUXMYECKHX (YHKIUH, NMPU 3TOM B OOJbIIEH Mepe CTpaaaroT
dbyHKIMKM, HanbOJIEe TECHO CBSI3aHHBIE C PEUbI0: BEpOaJbHOE BOCIPHUSTHE, pEUeBast
MaMsTh, CJOBECHO-JIOTUYECKOE MbIIUIEHHE U JAp. 3. Huskuii ypoBeHb
caMOOpraHu3alid TMCUXUYECKOW JesaTebHOCTH. HenopasButue peryiaupyromen
(GyHKUIMM pe4Yd HEraTMBHO BIUsSET Ha (OPMHUPOBAHUE BOJEBBIX IMPOILIECCOB; Y
oOyuatonuxcst ¢ THP ormedaercs Oonee HH3KHI YpOBEHb IOKa3aTesen
MPOU3BOJIBHOTO BHUMAaHUSI M 3allOMUHAHUS, HECHOPMHPOBAHHOCTh (YHKUUN
MJIAHUPOBAHMSI M KOHTPOJISI CcBoeH nesrenbHOCTH. [loaToMy oOydeHue maTemMaTHKe
oOyuaroruxcst ¢ THP nHampaBneHo He TONbKO Ha (HOPMHUPOBAHHME HAYATBHBIX
MaT€MaTUYECKUX 3HAHUM (MIOHATUE YHUCIA, BBIYMUCIEHUS, PELIEHUE MPOCTHIX
apuMeTryecKux 3a4a4 U JIp.), HO U Ha PELIEHUE PsAa KOPPEKIMOHHO-PAa3BUBAIOIINX
3a/1a4, OCHOBHBIMH M3 KOTOPBIX SBIISIFOTCS Ppa3BUTUE CEHCOPHO-NEPLENTUBHBIX
byHKIuMi, 00ecrneuYnBaroUX IMOJHOICHHOE OCBOCHHE MATEMAaTHYECKUX OIepallHii;



pa3BUTHE BHUMAHMS, MaMSTH, BOCHPHATHS, JIOTMYECKUX ONEpPaldid CpaBHEHMS,
KJIacCU(PUKAILMK, CEpUALlUU, YMO3aKIIOUeHUs; (POPMHUPOBAHUE U 3aKPEIUIEHUE B peun
abCTpaKTHBIX, OTBJIIEYEHHBIX, 0000IAIONINX NOHATUH. bonbllloe BHUMaHuE yensercs
oTOOpy yueOHOro Marepuajga B COOTBETCTBUM C MPUHLIUIOM JOCTYHHOCTH IpHU
COXpPaHEHHUH 0011ero 6a30BOT0 YPOBHSI, KOTOPBII JOKEH MO COJAEPKaHUIO0 U 00bEMY
OBITh amanTUPOBAaHHBIM sl oOyvaromuxcs ¢ THP B cooTBeTcTBUU € MX 0COOBIMU
oOpa3oBarenbHbIMU NMOTpeOHOCTAMU. Creyer OOJerdyuTh OBIAJECHHE MaTepUaIoM
oOyuatomumucas ¢ THP mocpenctBoM  ero  Je€TalibHOTO  OOBSICHEHUS  C
CUCTEMATUYECKUM MOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU B MPUMEHEHUH 3HAHUM,
WCIIOJNIb3Ysl MPUEMBI aKTyaln3alny (BU3yajbHas ONopa, NaMsTKa).

denepanbHas nporpamma npeaycMaTpUBaeT BHECEHUE HEKOTOPBIX U3MEHEHUI:
yYMEHbILIEHUE 00bEMa TEOPETHUUECKUX CBEJICHUH, BBIHECEHHE OTIEIbHBIX TEM WIIU
LENbIX Pa3/esIoB B MaTepuabl sl 0030pHOTr0, 03HAKOMHUTEILHOTO U3YUYEHHUS.

HN3menenuss nporpammbl B 5—9 Kjaccax

MaremaTuka B S u 6 Kiaccax

B 03HaKOMHUTENBHOM IUIAaHE PEKOMEHAYETCS HU3Yy4aTh CIEIYIOIIUE TEMBL:
«Pumckass nHymepauus», «PaBHble ¢urypb», «lwmmHap, konyc, map», «Kyom,
«IIpssmMoyronpHBIN mapaimenenumen», «llepeMenienne Mo KOOPANHATHOU TPSAMOI»,
«Mopaynp yucna», «HucnoBble NpoMexyTKn»; «Macmrad» (u3ydaercsa B Kypce
«I"eorpadus»); «M300paxkeHne reomeTpuyeckux (GUryp Ha HETMHOBAHHON Oymare ¢
WCIIOJIb30BAaHUEM LHPKYJSA, JMHEWKH, YrOJIbHUKA, TpaHCIOpTHUpa», «JlnuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsameie», «llepneHaukynspHbie
npsimbie», «OceBasi ¥ LIEHTpaJibHAs CUMMETPUN» (M3y4aeTcs B Kypce IeOMETpUn);
«beckoHeuHble TEPUOAMYECKUE NAECATUYHBbIE NpoOu. JlecsaiTuuHoe NpUOIMKEHNE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce ajireophl).

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIlEAyroIMe TeMmbl: «PenieHue
JIorH4ecKur 3amau», «JlimHa otpeskay, «llkanspy, «PacnpenenuTenbHbll 3aKOH
YMHOXKEHHUS», «3aliCch IPOU3BEAEHUS ¢ OYKBEHHBIMU MHOXUTEIAMI», «IlocTpoenue
KOH(Urypanuii U3 4dacted MpsiMOi, OKPY>KHOCTH HAa HEJIMHOBAaHHOM M KIJIETYATOM
oymare», «Jlenurenu u kpatHbie. [IpusHaku aenumocTtn», «Haunbonpmmii oOmmii
JeNUTeNIb U HauMeHblee obiiee KpaTHoe. JlenMMOCTh CyMMbl M TIPOM3BEICHUSY.
«IIpuBenenne Apodbu K HOBOMY 3HaMeHaTeNo», « HaxoxneHne 4acTu Hesnoro v Ueiaoro
no ero yactu». «OKpyrieHue AeCcSITHUYHBIX Npolei». «Peimienue 3amau nepedbopom
BCEX BO3MOXHBIX BapUaHTOBY». «CocTaBiieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3ajaur». BeicBOOOIMBIIMECS Yachl MOKHO MCIOJIb30BaTh Ha MOBTOPEHUE (B Hayaie
U KOHIIE Y4eOHOro roja), Ha M3y4yeHUe HamOojee TPYIHBIX M 3HAYUMBIX TeM: B V
KJIJacC€ — Ha pEIIECHUE YpaBHEHW, NMpUBEIACHHE IpOOM K HOBOMY 3HaMEHATElo,
YMHOXKCHHE M JCJIICHHE NECATUYHBIX Npobeii, u3mepeHue yrioB; B VI kmacce —
JNEUCTBUSA C ITOJIOKUTEIIBHBIMU U OTPULIATENIBHBIMU YWCIIAMH, PEIICHUE YPaBHEHUH,
CIIOKEHUWE M BBIUMTAHHE YHCEJ, COAEpKAUUMX LEIyH M JpOOHYH 4YacTh, Ha
YMHOKEHHUE U JIeJIeHHe OOBIKHOBEHHBIX APOOEH.

Aureopa



B O03HaKOMMUTENBHOM IUIAaHE PEKOMEHAYETCS HU3y4yaThb CIEAYIOIIUE TEMBL:
«ppaunonansabie yncina. [elicTBuTenpHble ynciay, «CpaBHEHHUE JTEUCTBUTEIbHBIX
yucen, apudMeTHuecKkre ACUCTBUSL C JEHCTBUTEIBHBIMU YHcliaMuy», «HaxoxaeHue
npuOMMKEHHBIX 3HAYCHUI KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHHM TPETHEN U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTEIN, « DyHKIUS
y = X u ee rpaduk», «llorpemHocTs U TOYHOCTH MPHUOIIKEHUs», «YUeTHble U
HedeTHble GyHKIMM», «DyHKIHA y=x"», «DYHKIHSI y= ax’, e TpaduK U CBOICTBA.
I'paduxu Gyrkuuit y= ax” + n u y=a(x-m)’, «YpaBHEHHE ¢ JBYMS MEPEMEHHBIMH H
ero rpaduk», «['paduueckuit cnocod pelieHus CUCTEMbI ypaBHEHHI», «1300pakeHue
YJICHOB apu(METUYECKON U T€OMETPUUECKOM MPOrpeccuii TOUKaMHu Ha KOOPIMHATHON
IJI0CKOCTU. JIMHENHBIN U SKCHOHEHIMAIbHBIN POCT. CIOKHBIE TPOLEHTHD.

Cnengyer yMEHBIIMTH KOJMYECTBO YacOB Ha H3ydyeHHE TeM: «DopMylib,
«Jloka3arenbCcTBO TOXKIAECTBY, «JIMHEHHOE ypaBHEHUE C JBYMs HEHU3BECTHBIMNY,
«I"'paduk TUHENHOTO ypaBHEHUS C JABYMs MEepeMEeHHbIMWY, «I paduueckoe pemeHue
JIMHEWHBIX YPABHEHUN U CHCTEM JIMHEMHBIX ypaBHEHMI», «CBOMCTBA KBaIPaTUYHON
GyHKIUN.

BricBOOOIMBIIMECST 4Yachl PEKOMEHAYETCS HCIOJIb30BaTh: MJs  Jydlleil
MpopabOTKU HamboJiee BAXKHBIX TeM Kypca: «Pemienuwe ypaBHeHHiD», «PemieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE AEHCTBUA C ApoOsmMu», «IIpuMeHeHre CBONCTB
apu(pMEeTUYECKOro KBaJpaTHOIO KOpHSA»; Ha [OBTOPEHHE, pELICHHE 3ajady,
npeoOpa3oBaHuE BbIPAKEHUI, a TAKXKe Ha 3aKpEeIJICHHE N3YYEHHOI0 MaTepuasa.

I'eomerpus

Crnenyer 0OCHOBHOE BHUMAHUE YAEJINTH NPAKTHYECKOW HAIPABIEHHOCTH Kypca,
UCKJIIIOYMB M YIPOCTUB HAWOOJee CIOXKHBIA JJIsI BOCHPUATHUS TEOPETHUECKUN
matepuan. Ha ypokax reoMmerpuu HEOOXOIMMO MaKCHUMaJbHO HCIIOJIb30BATh
HarjsiHble cpefcTBa OOydeHHUs, OOJbllle MPOBOAUTH MPAKTHUUYECKUX pPaboT C
yYalMMHCs, pemath 3agaud. CTpOUTh pelieHue 3a/1a4 MpU MOCTOSIHHOM OOpallieHuH
K HarJIATHOCTH — PUCYHKAM M YEpPTEkKaM.

O3HakOMHUTENBHO J1aThb TeMbl: «TeopemMbl M JT0KA3aTeNbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHWME W  €IWHCTBEHHOCTH
MIEPIICHIUKYJIApA K MpAMOn», «MeTox reoMeTpudeckux mecr», «MeTon yIaBOEHHUs
Meauanely», « Teopema Daneca u TeopeMa 0 IPOMOPUUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuKay», «I3MeHeHne TpPUrOHOMETpUYeCKuX (QYHKIUI TPU BO3pACTAHUU
yria», «®DopMysbl I PagMyCOB BIMCAaHHBIX M ONMCAHHBIX OKPYXXHOCTEH
MPaBUIIBHBIX MHOTOYTOJILHUKOBY», «YpaBHEHUE MpsMoily, «JIBuxenue», «CBoHcTBa
IBWKEHUA», «TeopeMa 0 mpon3BEIEHUHU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEICHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KacaTEIbHOW».

Crnenyer yMEHbBIINTHh KOJIMYECTBO 4YAacOB Ha H3ydeHHE TeM: «CHMMeETpUYHBIE
¢urypel. OCHOBHBIE CBOICTBa OCEBOM CHUMMeETpun», «LleHTpanbHasi cUuMMETpuUs»,
«lTapamnensupiii  mepeHoc», «IloBopor», «IIpeobpazoBanue mnomobus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/1aud Ha IOCTPOEHUE C ITOMOUIBIO
UUPKYJISl W JIMHEUKW», «JleKapTOBbl KOOpPIMHATBI HA IUIOCKOCTH», «Pelienne
TPEYroJbHUKOBY, «[logobue dpuryp.

BricBoOOIMBIIIMECS YaCchl MCIIOJIB30BATh HA PEIlICHUE 33]1a4 U TOBTOPEHUE.

BeposiTHOCTH ]| CTATHCTHUKA



B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBA€T HAMOOJBINHE CIOKHOCTH JIJIS
oOyuaroruxcst ¢ 3I1P, cBs3aHHBIE CO CHUKXEHHBIM YPOBHEM pa3BUTHUSL CJIOBECHO-
JIOTUYECKOTO MBIILIEHUS, €r0 U3YYeHHUE JIOJDKHO CTPOUTHCS Ha 0A30BOM YpPOBHE U
JOCTYITHOM JiJisi y4eHUKOB wmatepuaiie. OCHOBHOE€ BHHMMAaHHE CIIEyeT VYACIUTb
paszmenaM, CBSI3aHHBIMH C TIOBTOPEHHEM IMPOWJICHHOTO MaTepuana, YBEIUYHTH
KOJIMYECTBO YIPAKHEHUN M 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKON IEATEIBHOCTHIO
00yJaromuxcsl.

Heobxoammo miepecMOTpeTh COAEp)KaHUE TEOPETUUYECKOTO MaTepuaia M
XapaKTep €ro M3JI0KCHUS: TEOPETUYECKHM MaTephay NPEMOJHOCHTh B MPOIECCe
peIIeHNsS 3a7a9 M BBIIOJHCHHS 3aJaHW HATJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpebOBaTh BHIBOJA U 3allOMHHAHUS CIOXKHBIX (DOPMYJ, PEIIeHHs] HEeCTaHIapTHHIX,
TPYNOEMKHX 3a/laHuid. Pss1 TeM cienyeT u3ydarbh B 03HAKOMUTEIHLHOM ILIAHE.

denepanpHas MporpaMma MPEJOCTABISIET aBTOpy paboyeil MmporpaMMmbl
CBOOOJy B paclpe/elieHul MaTepuaia 1o 4eTBepTsaM (Tpumectpam). Pacripenenenue
BPEMEHU Ha U3yUYCHHUE TEM B T€UCHHUE yUeOHOTO roJla CaMOCTOSITEIbHO ONPeesieTcs
o0Opa3oBaTenbHOM OpraHu3alyen U 3aBUCUT OT OCOOCHHOCTEN IPYIIIbI 00yYarOIINXCS
¢ 3IIP u ux ocoObix 00pa3oBaTeNbHBIX MOTPEOHOCTEH.

IlpumepHble BuabI JesATedabHOCTH oOy4darommuxess ¢ 3IIP, o0yciaoBiieHHBbIE
0co0bIMH  OoOpa3oBaTeJIbHBIMH  HOTPEOHOCTAMH M oldecreyuBaloUIue
OCMBICJICHHOE OCBOEHHeE CO/IepPKaHuu 00pa3oBaHus 1o npeaMery «MaTtemaTuka»

Conepxxanue BHUAOB JesTenbHOCTH oOywarommxcs ¢ 3[IP ompenensieTcss ux
0COOBIMH 00pa30BaATENIBLHBIMU MOTPEOHOCTIMU. [IOMHUMO HIUPOKO HCIOJIB3YEMBIX B
DAOIT OO0 o6mmx 7151 Becex 00yqaronuxcsi BUAO0B JCSITEIIBHOCTH CIEAYyET YCUIIUTD
BU/IbI JACSITENBHOCTU CTICIM(PUIHBIC SIS JAHHOW KAaTErOpUH JeTeil, 00ecreunBarome
OCMBICTIEHHOE OCBOCHHE COJIEp’KaHUS O0pa3oBaHUs IO TPEIMETY: YCHIICHHE
MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AlMEld CEHCOPHBIX CHCTEM;
4yepeoBaHUE BHUAOB JEATEIbHOCTH, 3aJCHUCTBYIOIIMX pPAa3JIUYHBIE CEHCOPHBIC
CUCTEMBI; OCBOEHUE MaTepuaja C OMOpOil Ha aIrOPUTM; «IIOLIATOBOCTh» B U3YUYEHUH
Marepuaa; UCIOJIb30BaHUE JOMOIHUTEIBHON BU3YalIbHOM OMOPHI (CXEMBbI, 11a0JI0HBI,
OMOpHBIE TaOJIMIIBI); PEUYEBOM OTYET O MpoOIecCe U Pe3yJibTare AEsTeNbHOCTH;
BBITIOJTHEHUE CIEIUAIbHBIX 3aJaHui, OOCCIEUMBAIONINX KOPPEKLIUIO PETYIISIUU
y4eOHO-TI03HABATENBHOM IESITEIbHOCTU U KOHTPOJIb COOCTBEHHOIO pe3ybTaTa.

denepanbHas TeMaTUUeCKass W TEPMHUHOJIOTUYECKasl JIEKCHMKAa COOTBETCTBYET
OAOIT O0O.

st oOydgarommxcess ¢ 3IIP cymiecTBeHHBIM SBISFOTCS TPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuasioM To mpeamery. [IpoBoauTcs crneruanpHas paboTta 1O
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaemMble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTelIbHA BU3yalIbHAS
MOJIJIEPKKA, AITOPUTMBI paOOTHI C OTIPEICIIEHUEM, OTTIOPHBIE CXEMBI JUTS aKTyaTH3aIiH
TEPMUHOJIOTUH.

Mecto  yueOHOro  mpeamera  «Marematuka» B Y4eOHOM IJIaHe



B coorBerctBun ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4yeOHBIM mTpenMer «MareMaTukay
BXOJIUT B TpeIMETHYI0 o0nacth «MaremaTuka U HHPOPMATHUKA» U SBISETCA
oOs3aTebHBIM Il u3ydeHus. B 5-9 kmaccax y4eOHbIA mpeameT «MareMaTukay
TPaJUIIMOHHO HU3Yy4aeTcsl B paMKax CJIEIyIOMMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU W TeOpuu BeposTHocTeil) u «['eomerpusin. Hacrosimeit mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN Y4eOHBII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO6muiee yncao 4acoB, PEKOMEHI0BAHHBIX JIJIsI U3YYCHUSI MaTEMATUKH (0a30BbIii
YpOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
gacoB (5 yacoB B Hefeno), B 6 kiacce — 170 yacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B Heneno), B 8 kitacce — 204 yaca (6 4acoB B HesielN0), B 9 kinacce
— 204 4gaca (6 yacoB B HEJEIIO).

ILnanupyemsie pe3y/ibTaTbl 0CBOCHHUSI yUeOHOro mpeaMmera «MaremMaTuka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusl

N3yyeHue ™MareMaTMKd Ha YpPOBHE OCHOBHOTO 001iero oOpa3oBaHUS
HaIpaBJICHO Ha JocTUxkeHue odydaromumucs ¢ 3[1P TM4HOCTHBIX, METapeAMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJbTaTOB OCBOCHUSI yU€OHOTO MPEAMETA.

JIMYHOCTHBIE Ppe3yJbTAThl OCBOCHUS MNPOTrpaMMbl 1O  MAaTEMaTHUKE
XapaKkTepU3yroTCs:

NaTPUOTHYECKOE BOCTIMTAHHE:

MPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MAaTEMaTHKH,
[IECHHOCTHBIM OTHOIIICHUEM K JOCTHKEHHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOU
MAaTEMATUYECKON LIKOJIBI, K MCIOJIB30BAHUIO 3TUX JOCTMKECHUM B IPYTUX HayKax U
MPUKIAAHBIX cdepax;

rPaKIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakJlaHWHA W peau3alli ero
MpaB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKITMOHHPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJIE€HUW, MPOLEAYp TPakKJAaHCKOro OOIIecTBa (HAmpuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHHUIO JTHYECKUX TMPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM NPUMEHEHUEM IOCTHKEHU HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B JECSITEILHOCTH YUYEHOTO;

TPYAOBOE€ BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTUE B PEHICHWH MNPAKTUYECKUX 3aj]ad
MAaTEMATUYECKON HAIpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEW KW3HMU JJIA YCIENHON MpodecCHOHATbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHAWBUIYALHON TPAaeKTOpUU OOpa30BaHUS M KMU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

3CTETUYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHATHPHOMY UM  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJICHUH, YMEHUIO BUJIETh
MaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAY4YHOI'0 MO3HAHUSA:



OpUEHTAllMEe B JESATEIIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IpPEICTaBICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIOBEKa, IMPUPOIBI U
oOuiecTBa, IMOHUMAHUEM MaTEMaTHUYECKOM HAyKM Kak cgepbl 4YelI0BEYECKOU
JESITEIbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYMMOCTU Ul Pa3BUTHS LMBUIM3ALMH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKH U MaTeMaTHMYeCKON KyJIbTYpOW KaK CpEeICTBOM
MO3HAHUS MHpaA, OBJAJCHHEM TMPOCTEUIINMH HAaBBIKAMH HCCJIEI0BATENbCKON
JeSITeIbHOCTH;

¢pusuyeckoe BocnuTaHue, GopMHPOBaHMEe KYJIbTYPbl 310POBbSI U
IMOLMOHAIBLHOTO 0JIArONOJIyYus:

TOTOBHOCTBIO MPHUMEHSTh MaTEeMaTHUYECKHE 3HAaHUS B MHTEPECax CBOETO
3I0pOBbSl,  BEIEHUS  30pOBOro  oOpa3a  JKM3HM  (310pOBOE  IUTaHHE,
cOaaHCUPOBAaHHBIN PEXKUM 3aHATUHN U OTABIXA, peryJsipHas pu3ndeckasi akTUBHOCTD),
c(OpPMHUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TaKOro )K€ [paBa JAPYyroro 4yeioBeKa;

IKOJIOTHYECKOe BOCIIUTAHME:

OpUEHTallMEN Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH ISl pelleHus 3a1a4 B
00JacTU COXPAHHOCTU OKPYXAroIe cpebl, INIAHUPOBAHUS OCTYIIKOB U OLIEHKH MX
BO3MOXXHBIX TOCIEACTBHMA MJII OKpY)Kalomed Ccpeapl, OCO3HAHHEM TJ100aIbHOTO
XapakTepa 9KOJOTHYECKHUX MPOOIIeM U IMyTeH UX pelieHHs,;

ajanTauus K H3MEHSIOIMMMCH YCJOBUSIM COUMAJIbHONH W TNPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JEWCTBHSM B YCIOBHSIX HEOMPEIEIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JESTEIIbHOCTh, B TOM UHCIIE
YMEHHE YUUTHCS y IPYTHX JIOJEH, MpuoOpeTaTb B COBMECTHOM J€SITEIbHOCTH HOBBIE
3HaHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEOOXOJUMOCThIO B  (DOPMHUPOBAHMM HOBBIX 3HAHHMM, B TOM 4YHUCIE
dbopMyIIMpoBaTh UAEU, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUIUTHl COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TpPEOYIOIUH KOHTPMEDP, KOPPEKTUPOBATH
NpPUHUMAEeMbIe pEIICHUS W JACUCTBHs, (DOpPMYIHpOBaTH M OIEHUBATh PUCKH U
MOCJENICTBUSL, POPMUPOBATH OIBIT.

MeTtanpeameTHble pe3yJibTaThl:

B pesynbrare OCBOCHHS MPOTpaMMbl MO MAaTeMaTHKE HA YPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyuwatomerocss ¢ 3P Oyayr cdopmupoBansl
MeTanpeIMEeTHbIE PEe3yJIbTaThl, XapaKTePU3YyIOIIHUECS OBJIaJCHUEM YHUBEPCAaIbHBIMU
MO3HABATEIbHBIMU JCHCTBUSMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHUCTBUSIMU
Y YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMH.

Osaanenue YHHUBepPCAJbHBIMU Y4eOHBbIMHU NMO3HABATEJbHBIMHU
NEeUCTBUAMM:

yCTaHaBIWBAaTh MPUYMHHO-CICACTBEHHbIE CBSI3M B XOJI€  YCBOGHUS
MaTEMaTUYECKOT0 MaTepuana;

BBISBJIAITh AC(PUIUT JAHHBIX, HEOOXOAMMBIX IJIsi PEIICHUs MOCTaBICHHON
3aJauu;



C TOMOIIBIO YYUTENSI BRIOMPATH CIIOCOO pelIeHUsT MaTeMaTHYECKON 3aaauun
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

OPUMEHSITh M MpeoOpa3oBbIBATb 3HAKM M CUMBOJIBI B XOJAE pEHICHUS
MaTeMaTU4eCKUX 3a/1a4;

YCTaHaBIIMBATh KCKOMOE M JAHHOE MPH PEIICHUA MAaTEMATUYECKOMN 3a/1a4H;

MOHUMAaTh W WHTEPHPETHPOBATH WH(POPMAIIUIO PA3TMYHBIX BUAOB M (HOPM
MIPEICTABIICHUS;

WJUTIOCTPUPOBATH pelIaeMble 3a/1auu rpa)uueCKuMU CXEMaMU;

3¢ (HEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MMOHMMATh U UCITOJIb30BAaTh MaTEMAaTUYECKHUE CPEJCTBA HATTISIMHOCTH (Tpadukwy,
auarpaMMbl, TaOJMIBl, CXEMbl W Jp.) Uil WUIOCTpallMd, WHTEpIpeTalui,
apryMEHTAal1U.

OBjageHne  yHMBEPCAJbHBIMH  Y4eOHbIMH  KOMMYHHUKATHBHBIMHU
JeHCTBUSIMU:

OpraHU30BbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSTEIHHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJIUTh 00IIHE CIOCOOBI paboThI; pabOTaTh B TPYIIIIE:
HaxOJUTh OOIllee pelIeHHEe M pa3periaTh KOHQPIMKTBI HA OCHOBE COIJIACOBAHUS
MO3UIMHI U Y4€Ta UHTEPECOB; CIyIIATh NapTHEPA; GOPMYIUPOBATH, APIYMEHTUPOBATH
1 OTCTauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHUE KOH(IMKTOB NPU HAJIUMYMHM PA3HBIX TOUYEK
3peHHUs U pas3peniarbh KOH(JIMKTHI HA OCHOBE Y4Y&Ta HMHTEPECOB U TMO3UIMH BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK IMO3ULUHAKD M KOOPAMHHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYIHUYECTBE TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOU
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PalOTHI, JOCTUTATh KAYECTBEHHOTO pe3yjbTaTa H
KOOPJIUHUPOBATh CBOU JIEUCTBUS C APYTHUMU YIECHAMHU KOMaH/bI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIINIT MPOMYKT.

OBJ1ajieHHe YHUBEPCAJIbHBIMHI YUeOHBIMHU PEryJISTUBHBIMU JI€HCTBUSIMH:

CTaBUTh 1I€JM, BBIOMpATh U CO3/]aBaTh AJITOPUTMBI JJIsl PEIICHUS Y4EOHBIX
MaTeMaTUYeCKHUX MpoOem;

IJIAHUPOBATh U OCYUIIECTBIJIATH JEATEIBHOCTh, HAMPABICHHYI) Ha PEIICHHE
3a71a4 UCCIIEI0BATEIbCKOTO XapaKTepa.

dbopMynupoBaTh U YyIEpPKUBATh Y4eOHYIO 3ajady, COCTaBJATh IUIAH U
MOCIEN0BATEIILHOCTD JICHCTBUM;

OCYIIECTBJIATh KOHTPOJIb TI0 00pasily U BHOCUTh HEOOXOAMMBIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh MPOIECC M  pe3yibTaT y4eOHOW  MaTeMaTHUeCKON
NEATEIIBHOCTH;

aJICKBaTHO OIIEHUBATH MPABUILHOCTH WM OIMTUOOYHOCTh BBITIOTHEHUS YIEOHOU
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHUS;

CIMYaTh CHOCO0 NEUCTBUS M €ro pe3ysbTaT C 3aJaHHBIM 3TAJIOHOM C LIEJIbIO
0oOHapy>KeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

NPEeABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh PH PEIICHUH YUEeOHOU
3a/1a4u;



NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT TOCTUTHYT TpeOyeMblil pe3ylbTaT
NESTEIbHOCTH, ONMPENENATh MO3UTUBHBIE M3MEHEHUs W HampaBlIeHHs, TpeOyrolue
nanabHenIen padoThl;

peryaupoBaTh croco0 BHIPAKEHUS SMOITH.

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS IPOrPaMMBI 10 MATEMATHKE MPEICTABICHbI
0 roaM O0yYeHUSI B paMKax OTACIBHBIX YIeOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«MaremaTukay, B /-9 kiaccax — KypcoB «Anredpay», «I eomerpus», «BeposaTHOCTD U
CTaTUCTUKA.



OEJEPAJIBHASA PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». /-9 KJIACCBI
Heaun n3yyeHus yueOHOro Kypca

Oomue nenu uzyyeHus yueOnoro kypca «I'eomerpusp» npeacrasiensl B [IOOIT
OOO. OnHu 3aKknOYaroOTCs, NPEXIE BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HuTCS TOPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, IIPOBOJHUTH PACCYKICHUS «OT IPOTUBHOTO», OTIMYATH
CBOMCTBAa OT MPHU3HAKOB, (hopMynHpoBaTh OOpaTHbIE yTBEpXkAcHUA. B oOyueHuu
YMEHHUIO paCCyXJIaTb COCTOMT Ba)XHOE BOCIMTATEIIBHOE 3HAYECHHUE W3YUYCHUS
Ir€OMETPHUH, IPUCYILEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON LIKOJIE.

Bropoii nenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONBb30BAaHHE €€ Kak
MHCTPYMEHTA IPU PELICHUWM KaK MAaTeMaTHYECKUX, TaK W IPAKTUYECKMX 3aJ]1ad,
BCTPEUYAIOLINXCS B PEATBHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTENbHAS
JVUHHAS B W3YYCHUM TIeOMETpUM B IIKoie. I 3TOro y4MTENH0 PEKOMEHAYETCS
noaOUpaTh 3aJadyd MPAKTHYECKOr0 XapakTepa sl pacCMaTpUBAEMbIX TEM, YUUTb
0o0y4JaronMxcsi CTPOUTh MaTEMAaTUYECKHE MOJIEIN PEATIbHBIX KU3HEHHBIX CUTYAIIHi,
IIPOBOAUTH BBIYMCJIEHUS W OLEHHUBATh aJE€KBATHOCTH IIOJYYEHHOIO peE3yJbTaTa.
KpaiiHe BaxXHO NOJYEPKUBATH CBSI3M TE€OMETPUM C JPYTMMHU TPEIMETAMH,
MOTUBHPOBATh HMCIOJIb30BaTh OINPEAEICHUS T€OMETPUUYECKUX (PUTYp U TOHSITHIA,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBA3U
HauOosee sIpKo BUIHBI B TeMax «BekTops», « TpUroHOMeTpruecKre COOTHOILICHUS,
«Meton koopauHaT» u «Teopema ITudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornmacHo yweOHOMy TMaHy B /-9 Kkiaccax wu3ydyaeTcs YYeOHBId Kypc
«I"'eomeTpus», KOTOPBI BKIIIOYAET CJIEAYIOIIME OCHOBHBIE Pa3leibl CONEPIKAHMS:
«I"eomeTpuueckue GUTyphI U KX CBOMCTBAY, «I3MepeHre reOMETPUIECKUX BETUUUHY,
a Takxke «JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTW», «BekTopb», «/IBrMkeHUs
mockoct» U «lIpeoOpazoBanus mog00us .

VYyeOHbIl TUIaH TpeycMaTpUBAeT U3yYEeHUE reOMEeTpUHr Ha 0a30BOM YpPOBHE,
UCXO/I U3 HEe MeHee 68 yueOHBIX YacoB B yueOHOM T'OJTy, BCETO 3a TPHU rojJia 00yUeHHUs
— He MeHee 204 yacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYUEHUS)

7 KJIIACC

HauvanbHbie noHsTus reomerpun. Touka, mpsMas, OTPE30K, JIyd. Yrou. Buasl
yriaoB. BeprTukanpHble M CMEXHbIe YIUbl. buccekrpuca yria. JlomaHnas,
MHOTOYyroJIbHUK. [[apanienbHOCTh U NEPIEHIUKYIAPHOCTD NMPSAMBIX.

*CyuMMeTprunble  (GUrypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpHH™ .

1
3).'(601: n gajec * * 0003HAYECHEI TEMbI, U3YYCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbBHOM IUIAHE. Heaaror



IIprMepbl CHUMMETPHUH B OKPYIKAIOLIEM MUPE.

*(OCHOBHBIE [TOCTPOECHHUS C IOMOIIBIO LIUPKYJIS U JIMHEHKU™.

Tpeyronsuuk. BeicoTa, Meauana, OuccekTpurca, uX cBocTBa. PaBHOOEIpEHHBII
Y pPaBHOCTOPOHHHMU TPEYroJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOT0 TpeyrojibHUKA. [[pu3Haku paBeHCTBA
TPEYTOJIbBHUKOB.

CBolicTBa M MPU3HAKU MAPAJUIEIBHBIX NpAMbIX. CymMMa yIioB TPEYyrOJIbHHKA.
Breninue yriel TpeyroiabHuKa.

[IpssMoyrosibHbI ~ TpeyroibHUK. CBOWCTBO MeAWaHbl MPSAMOYTOJIBHOIO
TPEyTOJbHUKA, NPOBEAEHHON K ruUnoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. IIpSIMOYTONBHBIN TPEYTONBHHK C yriioM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTOJIbHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibllIeM YIJie W OOJbIIEH CTOPOHE TPEyroJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTto TOoYeKk.® buccekrpuca yria u  cepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpYT, XOp/1a U THaMETP, UX CBOKWCTBA. B3auMHO€E pacnoioxkeHue
OKpY’KHOCTH M TmpsaMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeroeipéxyronpHuku. [lapaienorpaMM, €ro npu3Haku M CBOMCTBA. YacTHbIE
Cllydau TMapajieiorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBajapaT), UX MPHU3HAKH U
cBoiicTBa. Tpameuusi, paBHOOOKass Tpamenus, €€ CBOHCTBA U  MPU3HAKHU.
[IpsimoyronbHas Tpanenus.

*Metoa yaBoeHus Menuanbl. [{eHTpanbHas cuMmmeTpusl.

Teopema @arneca u TeopemMa 0 TPONOPIUOHAIBHBIX OTpe3kax. CpeHre JTUHUN
TpEyroJibHUKa U Tpaneuuu. LleHTp Macc TpeyrojibHuKa.

[logobue TpeyrodbHUKOB, KO3QduuueHT nonodus. IlpusHaku mnogoOus
TpeyroibHUKOB*. [IpuMeHeHne noao0us Mpu peuieHuy IPaKTUIECKUX 3a/1a4.

CpoiicTBa mmomaaeid reoMmerpudeckux ¢uryp. Dopmynsl s TUIOMIAAH
TPEYroJibHUKA, Tapajienorpamma, pomo6a u Tpamenuu. OTHOIICHUE TUIOMIAICH
MO00HBIX (UTYP.

Brruncnenne mmomaned TPEYroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenuu
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAHT€HC OCTpPOTO yTIJia MNPSIMOYTOJBbHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (DYHKIIUU YTIIOB
B 30° 45° u 60°.

BrnucaHHbIe ¥ LEHTpAJbHBIE YIJIbl, YTOJ MEXKYy KacaTeIbHOW U XOPJIOH. YTJIbI
MEXIy XOpJaMH M CEKyIIMMHU. BIMCaHHbIE W ONUCAHHBIE YETBIPEXYTOJbHUKHU.

CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaeMoro marepuala.



B3auMHoe pacmnonokenne nByxX OKpykHOcTel. Kacanme okpyxkHoctei. OOmue
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPHTOHOMETPUIECKOE
TOX1€CTBO. POPMYIIBI TPUBEIACHUSI.

Pemenue TpeyroiabHukoB. TeopemMa KOCHHYCOB M Teopema CUHYCOB. Pemienue
NPAKTUYECKUX 33]1a4 C UCIIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobOpazoBanue mogoous. [1o1061e COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o mpoU3BEICHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEeKyIIMX, TeOpeMa O KBaJpaTe KacaTeIbHOW™.

Bektop, anuHa  (MOIyJib)  BEKTOpPA,  COHAIPaBJIEHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAINPABJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalil HaJg BEKTOpaMu. Pa3jokeHHMe BeKTopa MO JABYM
HEKOJUTMHEapHbIM BekTopaMm. KoopamnHatel Bektopa. CkansipHOE MPOU3BEACHHE
BEKTOPOB, IPUMECHECHHE JIJIS1 HAXOXACHUS JUTHH U yTJIOB.

JlexapToOBBI KOOPJMHATHI HA IJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTH
B KOOpJWHATaX, MEPECEUCHUE OKPYXKHOCTEH W MpsMbIX. MeTos KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYX)HOCTH. ['pagycHas u paauanHas
Mepa yriia, BEIYMCIICHUE ITTUH AyT OKpykHOcTel. [1nomans kpyra, cekTopa, cerMeHTa.

*JIBIOKeHHsI TUIOCKOCTH W BHYTPEHHHE CUMMeTpuu (Guryp (dIeMeHTapHbIe
npeacrasienus). [lapamnensusiii mepenoc. [lopopot™.

IJNTAHNPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEM ITPOIT'PAMMEBI KYPCA «"EOMETPHUS» (ITO
I'OJAM OBYYEHU )

OcBoenue yueOHOro kypca «l'eomerpus» Ha yYpOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsl JIOJDKHO OOecreynBaTh JOCTIDKEHHE CIEAYIONIUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KJIIACC

Pacno3naBaTh u3ydeHHbIe reoMeTpruecKre GUrypsbl, ONpeAesisaTh X B3aUMHOE
pacnojoxeHue, H300pakaTh TeoMeTpudeckue (GUrypbl; BBINOJIHATH UYEPTEKU IO
YCIIOBHIO 3a/auu. M3MepATh JIMHEWHBIE W YIJOBBIE BEIMYMHBI. Pemare 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpy0yro OILIEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYUH MIPEIMETOB B PEasIbHOM
KU3HU, Pa3MEpOB MPHUPOIHBIX O0BEKTOB. Pa3nuyarh pa3Mepbl 3THX OOBEKTOB IO
NOPSIAKY BEJTUYUHBI.

CTpouTh YepTEKU K TEOMETPUUYECKUM 3a/1ayaM (C UCIIOJIb30BAHUEM CMBICIIOBOI
OTOPBI: HABOJALIME BOMPOCHI /WA aNTOpUTMa YYEOHBIX IEUCTBUI).

[lonp30BaThCA  MpHU3HAKAMU  PABEHCTBA  TPEYTOJIBHUKOB,  HMCIOJIb30BaTh



MIPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.
[IpoBOIUTH JOKA3aTEIbCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.
[Tonp30BaThCAd TpU3HAKAMU PABEHCTBA IMPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB,

CBOMCTBOM MEJIMAaHBI, IPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJIbHUKA, B

PEIICHUN TEOMETPUYECKHX 337a4 (C UCTIOIB30BAHUEM 3PUTEIHLHON HATIISITHOCTH W/ WITH

BepOATBHOI OMOPHI).

OnpenensiTe napamiebHOCTh MPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPbIE 00pa3zyer
¢ HUMH cekymas. Onpenensith MapajiedbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOMU.

Pemiats 3ajaumn Ha KJiieTyaToi Oymare.

[IpoBOANTH BBIUMCIICHUS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPUYECKUX 3aJayax C MCIOJb30BAHUEM CYMMbI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IEPECCUCHHH JBYX
MapaJJICNbHBIX TPAMBIX CEKyllel. PemaTe mpakTUyecKue 3aayd Ha HaxO0XKICHUE
YTJIOB.

Nmets npencTaBiieHUE O MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

dopMyIMpOBaTh OMPEACICHUS OKPYXKHOCTHM W Kpyra, XOpJbl U JHaMeTpa

OKPYHOCTH, TOJIb30BATHCS X CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IPHU

pelIeHnY 3aaa4.

OpHeHTHPOBATHCSA B MOHATHUSAX: OMUCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP OMUCAHHOW OKpYXHOCTU. OnepupoBaTh Ha 0A30BOM YPOBHE (paKTaMu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCSA B OJHOM TOYKE, U O TOM, UYTO
CEepEIMHHBIE TEPIEHAUKYJAPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTHpOBaThCS B TMOHATHUAX M OINEpUPOBATh Ha 0a30BOM YpOBHE:
KacarelibHasg K OKpPY)KHOCTH, TeopeMa O TNEepIeHAUKYJIIPHOCTH KacaTelbHON U
paauyca, MpoBEIEHHOIO K TOYKE KaCaHUA.

Nmers mpencTaBieHHE O MPOCTEUMIIMX T€OMETPUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TIOMOUIBIO IIUPKYJIA U
JIMHEUKHU.

8 KJIACC

PacniosHaBaTb OCHOBHBIE BHJABI  YETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

OpueHTHpOBaTHCS B MOHITHU — TOYKU MEPECEUEHUS MEOUAH TPEYrOJIbHUKA
(1leHTpa Macc) B pelieHruu 3a1ad.

Bianets noHsATHEM CpeAHEN JIMHUM TPEYTOJIbHUKA U TPANICLIMU, TPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX FeOMETPUIECKUX 3a1a4. FiIMeTs nipencrasieHue
o Teopeme daseca U TeOpeME O MPOMOPUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHUs] IPAKTUYECKUX 3a7a4 (C OOpOoi Ha 3pUTENBbHYIO HATTISIIHOCT).

[TpuMeHsATh TNpU3HAKM TOAOOMS TPEYrOJIbHUKOB B PELIEHMHM HECIOKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbess  Teopemoil Iludaropa nnst pemieHUsT TEOMETPUUYECKUX |



MPAKTUYECKUX 3a]1ay.
Brnanets TNOHATHSIMHM CHHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yrjia

NPSIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH IS PEIICHUS

NPaKTUYECKUX 3aJ1a4 (IIPU HEOOXOIMMOCTH C ONOPON Ha aITOPUTM MPABUIIA).

Boruncnars  (pa3nuuHbIMH - cioco0amu) (C ONMOPOM HAa  CIPABOYHYIO
uH(OpPMAIMIO) TUIONIAb TPEYTrOJbHUKA ¥ IUIOMAANM MHOTOYTOIBHBIX (HUTyp
(T0JIB3ySICh, T/I€ HEOOXOAUMO, KANbKYJIATOPOM). [IpuMEHATh MOy4eHHbIE YMEHUS B
MPaKTUYECKUX 3a/1auax.

Brnanerb TNOHATUAMM BIOHCAHHOTO M IIEHTPAJIBHOTO YIJIa, MCIOJIb30BaTh
TEOpPEMBI O BIHMCAHHBIX YIJIax, yriax MEXIy XopAaMu (CEeKYIIUMH) U yTie MEXIy
KacaTelbHON M XOPI0¥ NpU PEIICHUH MPOCTEHIIINX FTEOMETPUUYECKUX 3a]1ad.

Branerb MOHSATHEM ONUCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEIICHUH MPOCTEUIINX 3a4a4.

[IpyMEHATh TMONYYEHHbIE 3HAHUA HA MPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJIEIH JIJIS 33/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHUS C
MPUMEHEHUEM TMOA00Ms U TPUTOHOMETpPUHU (TOJB3YACh, TJ€ HEOOXOAUMO,
KaJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOIUTh C UX IIOMOILBIO
Pa3IUYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KabKyJIATOpa) MJIWHBI W YIJIbI JUIS
HETaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaTbcs (opMynamMu NMPUBEIECHUS M OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKIECTBOM JJII HAXOXKJIEHUS COOTHOLICHUA MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYUHAMU (C OMOPOI HA CITPAaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JUISl HaXOKJIEHUS PA3TMYHbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX MIPHU PEILICHUU
MPOCTEUILINX T€OMETPUUECKUX 3aau.

Bnanets nonatusMu npeoOpa3zoBaHus 10JA00Ms, COOTBETCTBEHHBIX JIEMEHTOB
no00HbIX Guryp. [loms30BaThCsi CBOMCTBAMU TO100HS MPOU3BOIBHBIX (DUTYP, YMETh
BBIYHCIISATH JJIMHBI U HAXOAUTh YIJbl y TMOM00HBIX (puryp (MO anroputMy y4eOHBIX
nevicteuit). IlpuMeHATH cBOMCTBA MOAOOMS B MPaKTHYCCKHX 3aJadax. YMeETh
MPUBOIUTH MPUMEPHI MOJOOHBIX (UTYDP B OKPYKAIOLIEM MHpE.

[Tonp30BaThCA TeOpeMaMHu (IO BU3YyaJIbHOW OINOPE) O MPOU3BEAECHUU OTPE3KOB
XOpH, O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelIbHOM.

[Tonb3oBaThCS BEKTOpaMH, MOHMMAaTh HX T€OMETPUUYECKUUA U (PU3MUECKUI
CMBICJI, IPUMEHSTh UX B PEUICHUU F'€OMETPUUECKUX U pu3nueckux 3aaad. [I[pumensaTsb
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOKICHUS JUTUH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT HA IUIOCKOCTH, TPUMEHSTH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanets NMOHATUSMU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PaJiMaHHOMN MEPBI YIiia, YMETh BHIYUCIATH ILIOMIAAb Kpyra
U ero yactei (c omopod Ha crpaBouHyio uH(popmanuio). [IpuMeHaTs nomyyeHHbIE



YMEHUS B MIPAKTUYECKUX 3aa9ax.

Haxoauth ocu (WJIU LEHTPHI) CUMMETpUH GUTYpP, TPUMEHSTH JIBIKECHUS
TUTOCKOCTH B MPOCTEHIIINX CITyJasiX.

[TpuMeHTh TONydYeHHBIC 3HAHHUA HA TPAKTUKE — CTPOUTHh MaTEeMaTHUCCKHE
MOJICIN I 33a/1a4 peaTbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TIOJ00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, TIE
HEO00XOIUMO, KAJIBKYJISITOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

TeMarnueckoe TJIAHUPOBAHME M KOJMYECTBE YaCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJIOM TEMbl y4eOHOrO MpeaMeTa
«Marematuka» GenepalibHON aganTUPOBAHHONW OCHOBHOW 0Opa3oBaTEIbHOW MPOTPaMMBI OCHOBHOTO OOIIET0 0Opa3oBaHMUS
oOydaromuxcsi ¢ 3aJACPKKON MCUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pasienoM (deaepaabHOu
paboueil mporpaMMbl yueOHOTO mpeameTa «MaremaTtrnka» o0pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
[Ipu sToM Opranuzaius BIpaBe cama BHOCUTh U3MEHEHUSI B COJIEP)KAHUE M paclpeiesieHre yueOHOro MaTepuana mo rojgam
oOy4eHHsi, B TMOCJEAOBATEIbHOCTh H3YYEHUS TEM U KOJUYECTBO YAaCOB HA OCBOCHUE KaXJOW TEMBI, OIpe/eiIeHHe
OpraHu3alMoOHHBIX opM oOydeHus U T.1m. OGOCHOBAHHOCTDH JIAHHBIX U3MEHEHUN OMpEIEIseTCsl BHIOpaHHBIM 00pa30BaTeIbHON
opranuzanuein YMK, uHIuBHIyaIbHBIMUA MICUXO(DU3NIECKUMU OCOOCHHOCTAMH KOHKpPETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOCGHHOCTH HWMHU YYE€OHBIX TEM, PEKOMEHJAlUSIMH IO OTOOpYy M ajamnTaiuyd y4eOHOro Marepuajia 1o MaTeMaTukKe,
IpeacTaBiIeHHbIMU B [10sICHUTEIBRHOM 3aIIUCKE.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (110 'OAAM OBYUYEHMUSA)

7 knacc (He MeHee 68 )

Ha3Banmue
pasaesia (Tembl)
OcHoBHOE coiepkaHue OcHoBHbIE BU/IbI 1eITEJIbHOCTH 00y4aI0IMXCs
Kypca (4uci10
4acoB)
IIpocreiimme [Tpocreiimune reomeTpuyeckue 00BEKThI: TOUKH, IPSIMbIE, TydH | POpMYJIMpPOBATH OCHOBHBIE TOHITHS U ONIPEIETICHUS.
reoMeTpu4YecKue U YIJIbI, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBaTh  H3y4YeHHBIE  TE€OMETpHUYECKHe  (UTypBHI,
(urypsi CMeXHBIE U BEPTUKAIIBHBIE YTJIBI. onpeAeJATb KX B3aUMHOE pPAaCIOJIOKEHUE, BbINMOJIHATH
U MX CBOiiCcTBA. PaboTa c mpocTelmmmMu 9epTeKaMu. 4epTEX MO YCIOBHIO 3a7a4M (C MCIOJb30BAaHUEM CMBICIOBOM
HN3mepenne W3mepenue IMHEWHBIX M YIVIOBBIX BEJIWYHMH, BBIYMCIECHHE |ONOPBI: HABOJIIME BOMPOCH W/WIM alNrOpuTMa Y4eOHBIX
reOMETPUYECKUX | OTPE3KOB U YIJIOB. JNEeUCTBUI).
BEJINYMH [lepumerp wu  momans  ¢uryp, cocraBieHHbIXx  u3|IIpoBoaMTh mpocreiinye NOCTPOEHUS € MOMOIIBIO LIUPKYIISI U
(14 v) IPSIMOYTOJIbHUKOB. JVHENKH.




N3mepsATh IUHENHBIE U YIIOBBIE BEITUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenensiTb «Ha IJ1a3» pa3Mepbl peajbHbIX OOBEKTOB,
NPOBOANTH TPYOYIO OLIEHKY UX pPa3MEpOB.

PemiaTh 3a7auu Ha BBIYMCIIEHUE JJIUH OTPE3KOB M BEJIWYMH
YIJIOB.

PemaTsh 3a1auy Ha B3aMMHOE PacIOIOKEHUE T€OMETPUUECKIX
¢buryp.

IIpoBoauTh KiIacCU(PHUKALMIO YITIOB, BBIYUCAATH JUHEHHbIE U
YIJIOBbIE BEJIMYHMHBI, MPOBOAUTH HECJOXKHbIe HEOOXOAUMbIE
JI0Ka3aTelbHbIE PacCyKICHHUS.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHUS FeOMEeTPUH.

TpeyroinbHukH
(22 )

[TonsiTue 0  paBHBIX TPEYroJbHUKaX M  MEpBUYHbBIC
NpPEICTaBICHUS O PAaBHBIX (KOHTPYIHTHBHIX) ¢urypax. Tpu
IPU3HAKA PABEHCTBA TPEYTrOJIbHUKOB.

[Ipu3sHaku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYrOJbHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOepeHHbBIE U PABHOCTOPOHHKE TPEYTrObHUKHU. [Ipr3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYrOJIbHHKA.

[TpotuB OosblIeli CTOPOHBI TPEYrOJIbHUKA JIEKHUT OOIBIINN
yTOJL.

[Ipocrelilinie HEpaBEeHCTBA B TE€OMETPHH.
TpeyrojapHuKa. HepaBeHCTBO T0MaHOM*.
[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YIioM B 30°,
IlepBble MOHATHUSA O 1OKA3aTENbCTBAX B TEOMETPHH.

*HepaBeHCTBO

Pacno3HaBaTh napbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHUEM IPU3HAKOB) MPU HEOOXOAMMOCTH C
BU3yaJIbHON OIIOPOU.

BeiBonuTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMy.IUPOBATH OTIpeIeNICHUS: OCTPOYTOJIbHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MEIMAHbl TPEYrOJbHUKA; CEPEIUHHOIO IEPHEHAMUKYISIpPa

OTpe3Ka; MEepUMETpa TPEYroJbHUKA TPH HEOOXOAUMOCTH C
OMOpOil Ha AJITOPUTM ITpaBuUJIA.

@opMyJMpPoOBaTH CBOWCTBA W TPU3HAKH PABHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouThb 4epTeKH, peliaTh 321a4M C TIOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHSATH MIPU3HAKU paBeHCTBA MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 3ajadyax (C MCIOJIb30BAHMEM CMBICIOBOM
OTIOPBI: HABOJIAIIME BOMPOCH HW/HMIM QITOPUTMa y4eOHBIX
JEICTBUI).

HUcnoab3oBath 1H(PPOBBIE pPECYpPCHl IS HCCJIAET0BAHMS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS TEOMETPUH.




IHapasuieqabHble [TapannensHbie npsiMble, uUX cBoiicTBa. Hakpect nexamue, | @opmyaupoBaTh  NOHATHE  [APAUICNIBHBIX  NPSMBIX,
npsimMbie, CyMmma COOTBETCTBEHHbBIE 1 OJHOCTOPOHHUE YIJIbl (0Opa30BaHHBIC MIPU | HAXOAUTH PAKTUYECKUE PUMEPBI.
yIJIOB [IEPECEUEHUH [TaPAJUIEIBHBIX MPSMBIX CEKYIIEH). H3yuaTh cBoiicTBa yrioB, 0Opa30oBaHHBIX NPU NEpPECEUCHUH
TPeyroJbHUKA [Ipy3Hak  mapauIeNbHOCTH  MPSAMBIX  4Y€pPe3  PABEHCTBO | MapaJUICIbHBIX MPSAMBIX CEKYILEH
(14 uv) PacCTOAHUI OT TOYEK OJTHOM MPSMOM 10 BTOPOM MPSAMOH. IIpoBoauTs aokazarejbcTBa. MDOPMYJIHPOBATH TeOpeMy
CyMmMa yriioB TpeyrojbHUKAa U MHOTOYIOJIbHHKA. [apajvIeIbHOCTH  JBYX  IpPSIMBIX C  IIOMOUIbIO  YIJIOB,
Buewnue yrisl TpeyrojibHuKa 00pa30BaHHBIX NpPHU TNEPECEUCHHH JTHX HPSMBIX TPEThEH
PSIMOIA.
BoruncasaTe cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxomuTh uuncioBele U OYKBEHHbIE 3HAUEHUS YIJIOB B
F€OMETPUUYECKHX 33J]a4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHTBCS € HCTOPUEH PAa3BUTHUS TEOMETPUN.
Oxpyx’HOCTH OKpy»XHOCTb, XOp/Jbl U AUAMETPbI, UX cBoKcTBa. KacarenbHas | @opMyIupoBaTh  ONpedeJIeHUsl.  OKPY)KHOCTH,  XOpJbI,
U KPYT. K OKpyxHOCTH. OKpYyKHOCTb, BUcaHHas B yroia. *Ilonsrue o |auamerpa U KacaTelnbHOM K OKpyxHocTH. M3ywarp wux
I'eomerpuuyeckue |I'MT, npuMenenue B 3agadax. buccekTpuca M CEpEeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
MOCTPOCHUS HEepIEHIUKYIISAP KaK TeOMETPUUECKUE MEeCTa TOUeK™. HccnenoBarhb, B TOM 4nCie HCNOJb3YS HH(POBBIE pecypChl:
(14 9) OKpy’KHOCTb, OIIMCaHHasl OKOJIO TPEYroJIbHUKA. BrimcaHHasi B | OKpY)KHOCTb, BIIMCAHHYK0 B YIrOj; LEHTP OKPYXHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
IIpocreiimue 3a1a4u Ha IOCTPOCHUE.

BIIMCAaHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoan3zoBats MeToa I'MT nng nokaszarenbcTBa TEOPEM O
nepeceyeHNH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CePEAUHHBIX
MEPIEHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA C IOMOUIBIO
I'MT.*

OBiasneBarb  NMOHATHSAMH  BIIMCAaHHOM M ONMCAHHOU
OKPYKHOCTEH  TpPEyrojbHUKA, HAXOAUTH ILEHTPHl  3THX
OKPY’KHOCTEH C OIIOPOM Ha AITOPUTM IIPaBUIIA.

PemiaTe OCHOBHBIE 3224 Ha IOCTPOEHME. YIJIa, PaBHOIO
JAHHOMY; CEpPEAVHHOIO IEPIECHIUKYISApa JaHHOIO OTPE3Ka;
MIPSIMOI, MIPOXOIALIEN yepes JAHHYKO ~ TOYKYy U
MEePIEeHIUKYISIPHON JaHHOW MpAMOM; OMCCEKTPHUCHI JAHHOTO
yIia; TPEYrOJbHUKOB IO PAIMYHBIM  JJIEMEHTaM IIpH

HE0OXOIMMOCTH C HAIIPABJISIONIECH TTOMOIIBIO.
3HAKOMHUTBLCH C MCTOPHUEI Pa3BUTHUS TECOMETPUH.

IloBTOpEHUE,

[ToBTOpenre u 000O0IEHHE OCHOBHBIX TOHATHA W METOJIOB

Pemats 3agaum Ha MOBTOpPEHHUE, WLIIOCTPUPYIOIIHUE CBSI3U




00001mIeHHE
3HAHUK
(4 9)

Kypca 7 Kiacca.

MCXKAY Pa3IMYHbIMHA YaCTAMUA KypcCa.

8 ku1acc (He MeHee 68 )

HazBanmue
pasaesia (Tembl)
Kypca (4ucj10

OcHoBHOE coaepkaHue

OcHoBHbIE BU/IbI 1€ATEIbHOCTH oﬁyqammnxcn

4acoB)
Yeroipéxyroasuuk |[lapannenorpamm, ero npusHaku u cBoiictBa. YactHbie cinydau | M300pamaTh M HAXOAUTH HA YepTekKaX YETHIPEXYTOIbHUKU
U napajyieiorpaMMoB  (TIPSIMOYTONBHUK, POMO, KBaapaT), HX |pa3HbIX BUJOB U UX SJIEMEHTHI.
(12 g) npu3HaKy u cBoiicTBa. Tpanemnus. PaBHoOOKast 1 npsimoyroiibHasi | @opMyJIMpoBaTh onpeaeJieHus: rnapajuiesorpaMmma,

Tparenuu.
*V nBoenue meaunansl. LleHTpanbHas cuMMeTpus™

NpSMOYTOJIbHUKA, poM0a, KBajpara, Tparmeuud, paBHOOOKOM
Tpaneuuy, NpsSMOYroJIbHOM TpamneuH.

Hcnoan3oBaTh mnpM  pelleHUM MPOCTedIIMX  3a7a4
MPU3HAKU U CBOMCTBA: MapaijiesiorpaMmma, npsiMOyroJibHUKa,
pomba, KBajapara, Tpameluu, pPaBHOOOKOM  Tpameuuw,
IIPSIMOYTOJIBHOM TpAIeLuH.

IIpumeHsTH MeTOX YABOCHHS MEIUAaHbl TPEYTOJbHHUKA C
OIOpPOH HA aJITOPUTM MpPaBUJIA.
Hcnonb3oBats 1M(pOBEIE  pecypehl
CBOICTB H3y4aeMbIX (pUryp.
3HAKOMMTHCS C UICTOPHEN PA3BUTHS I'e€OMETPHH.

1 UCCIICAO0OBAaHUA

Teopema Pajieca

*Teopema daneca u TeopemMa 0 IPONOPIHOHATBHBIX OTpe3Kax.™

HpOBOIlI/ITb IMOCTPOCHUSA C ITIOMOUIBIO IMUPKYJIIA U JIMHEWKH C

U TeopeMa o Cpenssist nuHUS TpeyrojbHUKa. Tpamnenus, €€ cpeaHss TUHUS. WCIONb30BaHUEe  Teopembl  Dajeca U TEOpPEMbI O
nponopuuoHaabH | *IlponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |PONMOPLUUOHANBHBIX  OTpe3KaX,  CTPOUTh  YETBEPTHII
BIX OTpPe3Kax, MIPOITOPIIMOHAIEHOTO OTPE3Ka. MPOTIOPIIMOHATIBHBI  OTPE30K C OMOpO Ha 3PUTEITBHYIO
Nno100HbIe CaoiicTBa IIeHTpa Macc B TPEYrOJIbHHKE. HATrJISITHOCTb.

TPEeYroJibHUKH [lomoOuele  TpeyrompHUKH.  Tpum  mpusHaka  nono6us | HaxoamTs moqo0HbIE TPEYTOJIbHUKY HA TOTOBBIX YEPTEXKAX C
(15 u) TpeyroibHUKOB™>. [IpakTHYeckoe MprUMEHEHNE. YKa3aHHEM COOTBETCTBYIOIIUX NPU3HAKOB TOA0OMS TIpH

HEOOXOIMMOCTH C BU3YyaJIbHOMN OIOPOH.
Pemiath 3agaum Ha MOJOOHBIE TPEYTONBHHUKU C MOMOIIBIO




CaMOCTOSITEJIBHOTO IOCTPOEHUs 4YEepTEKEH M HaXOKICHHS
MOJOOHBIX  TPEYrOJIbHUKOB  MpU  HEOOXOIUMOCTH  C
HaIIpaBJIAOIIEH TOMOLIBIO.

IIpoBoanTh JOKa3aTeIbLCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
no00UsI HECIIOKHBIX T€OMETPUYECKHX 33a7ad C OMOpoil Ha
ITOPUTM Y4EOHBIX AEHCTBUH.

IIpuMeHsiTb  MOJIyuyeHHbIE  3HAHUSA  [PU  PELIECHUU
reOMETPUYECKUX U MPAKTUUECKHUX 3a]a4 IPU HEOOXOAUMOCTH
C HaIpaBJISIFOUIEH TOMOILIBIO.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUH.

ITnomaan.
Haxo:xknenue
mJioiazaei
TPEyroJbHNKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomwaau
noao0HbIX uryp
(14 uv)

[TonsTre 06 001IEH TEOPHUH TIIIOMIAIH.

dopmynbsl IS TUIONIAAW TPEYroJbHUKA, IMapajuiesorpamma.
*OTHOIIIEHUE TUIONIAIEH TPEYTOJIBHUKOB C OOIIMM OCHOBaHHEM
WA 0011l BEICOTOM.

Brruucnenue miuomianel CiaoXHBIX QUTYp yepe3 pa30oueHue Ha
YacTH U JIOCTPOCHHE.™

[Tnomanu ¢uryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHeIX Quryp. Beraucnenue miomaaei. 3agauu ¢
MIPaKTUYECKUM cojepkaHueM. *PeleHue 3aiady ¢ MOMOIIBIO
MeTO/ia BCTIOMOTaTeIbHOU TUTOIIaIu.*

OBjazeBaTh NMePBUYHBIMHU MPeACTABJIEHUIMH 00 0OIICH

Teopuu om@aau (Mmepsl), ¢oOpMyJIHMPOBATH  CBOMCTBa
IUIOLIA/IU, BBISICHATD UX HATJIIHBIA CMBICII.

[Tlpumensats  ¢opMynsl  IJOMIAAM  HapajUIeJIorpaMmma,
TPEyrolbHUKA, TpalmelUd C ONOpPOM Ha  CIPABOYHYIO
nHpOpMalHIO.

IIpumensiTh bopmybl IUIOIIAAN BBIITYKJIOTO

YETHIPEXYTOJbHUKA YEpe3 IUAroHalId U yroj MEXJy HUMHU C
OTIOpPO¥ Ha CIIPABOYHYIO HH(POPMAITHIO.

Haxoautp muomanu ¢uryp, n3o0pak€HHBIX Ha KIJE€T4aTOM
Oymare, HCNIOJIb30BATh Pa30MEHNE Ha YaCTH U JJOCTPOCHUE.
Pa3Ooupare npuMepbl MCIOJB30BAaHUS BCIIOMOTaTENIbHON
IJIOMIAH JIUIS PEIICHHsI TEOMETPUYECKHX 3a1ad.

Haxoauts momaau noAoOHBIX (GuUryp ¢ OHNOpod Ha
CIPaBOYHYIO UH(POPMAIIHIO.

BbruncasiTh 1I0Ia11 pa3IuYHbIX MHOTOYTOJIBHBIX (PUTYD.
Pemate 3a1a4m Ha IUTOIIA/b C MPAKTHYECKUM COJIEP)KAHUEM

IIOCJIC COBMECTHOI'O aHAaJIM3a.

Teopema
Iudgaropa u
HayYaJia
TPUTOHOMETPHH
(10 u)

Teopema Ilucdaropa, e€ noka3arenbCTBO M IPUMEHEHHE.
Ob6parHnas Teopema [Iucdaropa.

OmnpeneneHne TPUTOHOMETPUYECKUX (YHKIUN OCTpOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHUS B MPSIMOYTOJbHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
CooTHOmIEHUA  MEXIy  CTOPOHAMM B INPSIMOYTOJIBHBIX

®opmynupoBath Teopemy lludaropa, ucmosib3oBaTh €€ B
[IPAKTUYECKUX BBIYUCIICHUSIX.

Brnanets NOHATHUSAMU TPUTOHOMETPUUECKUX (PYHKLIUNA OCTPOTO
yIila, IPOBEePATh UX KOPPEKTHOCTb.

BeiBoauTh TPUTOHOMETPUUECKHE COOTHOILIECHUS B
IPSIMOYTOJIBHOM TPEYTOJIBHUKE C OINOPOM Ha CHPAaBOYHYIO




TpeyroiabpHuKax ¢ yriaamu B 45° u 45°%; 30° u 60°.

UH()OpPMAIIHIO.

HccaenoBarb  COOTHOIIEHUS ~ MEXAY  CTOpDOHaMU B
IIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HarnpaBIsIOIIEH TOMOIIBIO.

Hcnoan3zoBarh  GopMynbl  NpUBEIEHUS U
TPUTOHOMETPHUYECKOE TOXKIECTBO JISI HAXOMKICHHS
COOTHOUICHUH MEXIY TPUTOHOMETPHUYECKUMHU (YHKIUSIMU
pPa3NUYHBIX OCTPBIX YIJIOB C OMNOpPOM Ha CIPaBOYHYIO
HH()OPMALIHIO.

IIpuMeHSITH MMONYYCHHBIC 3HAHUS M YMEHHUS TPU PCIICHUH
MPaKTUYECKUX 3a1a4 (Ipu HEOOXOIUMOCTH C OMOpOW Ha
QJITOPUTM IIPABUJIIA).

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUH.

OCHOBHOC

Yrabl B BnucanHnble ¥ LeHTpalbHbIE YIJIbI, YTOJ MEXAY KacarelbHOU U | DOpMYJMPOBATHL OCHOBHBIE ONPEIEICHUS, CBS3aHHBIE C

OKPYKHOCTH. XOpJIOH. yrjlaMd B Kpyre (BIIMCAHHBINA YTOJ1, IEHTPAIBHBIN yro).

Brnucannbie VYriasl MeXIy XOpAaMHu U CEKYIITUMHU. HaxoauTth BHHCaHHBIC YIJIbl, OMUPAIOIIMECS HA OJIHY IYTY,

U ONMCAaHHbIE Bnucannble 1 onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMMCJIATD YIJIbl C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX YIJIaX,

YeThIPeXyroJbHUK |CBOMCTBA. IIpuMeHeHme STHX CBOWCTB TMpH  PEIICHUU |[TEOPEMBbl O BIHCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O

H. TEOMETPUUYECKHX 33]1aY. HEHTPAIHLHOM YIJIE TPU HEOOXOJUMOCTH C BU3YAIbHOU

KacareabHbie B3anmHoe pacnonoxkeHue IByX  OKpyxkHoctei. Kacanwue | omopoil.

K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U OMTUCAHHBIC YETHIPEXYTOJILHUKH, BBIBOAUTH UX

OKPY KHOCTeH CBOICTBA U IPU3HAKH MOCJIE COBMECTHOI'O aHAIU3a.

(13 v) Hcnoab3oBaTh 3TH CBOMCTBA M NPHU3HAKH IPU PEHICHUU
3a1a4.

IloBTOpEHue, [ToBTOpEeHHE OCHOBHBIX TOHATHW M METOAOB KypcoB 7 u 8 |PemaTh 3agaum Ha TMOBTOPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00o00meHnue KJ1accoB, 0000I1IeHNE 3HAHUI. MEXYy Pa3IuYHbIMU YaCTSMHU Kypca.

3HAHUM

(4 9)

9 knacc (He MeHee 68 u)




HazBanmue
pa3aeJia (TeMbl)
Kypca (4uciao

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTHA oﬁyqaloumxca

4acoB)
Tpuronomerpusi. | Onpejenenne TPUrOHOMETpUYeCKUX (GyHKIMA yrioB oT 0° 10| @OpMyJIHpPOBATH  ONpPEedeJeHHsI  TPUTOHOMETPHUYECKHX
TeopeMmbl 180°. KocuHyC ¥ CHHYC OpPSAMOTO W TYyIMOro yria. Teopema|(QyHKIHN TYNBIX W MPSMBIX YIJOB C BU3YaJbHON OMOPOM.
KOCHHYCOB M KocuHycoB. (OO000méHHas) Teopema cuHycoB (¢ paanycoM|DPopMynnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKpYyKHOCTH). Haxox1eHue IJIMH CTOPOH U BEJIMYHH | paJALYCOM OIMCAHHON OKPY>KHOCTH).
Pemenue YIJI0B TPEYTOJIbHUKOB. Pemath TpeyroiabHUKM C OMOPOH Ha alropuT™M Y4eOHBIX
TPeyroJibHMKOB dopmyna MIOMAAN TPEYroJbHUKA Yepe3 JABE CTOPOHBI U YIoJl | IeHCTBUM.
(16 v) Mexay HumMu. Gopmysia miomany 4eThIpéXyrojibHuKa yepes ero | Pemars  nmpakTudeckue  3aJa4d,  CBOASIIIMECS K
JUAroHaJIM U yrojl MKy HUMHU. HAXOKICHUIO PAa3JIUYHbIX 3JIeMEHTOB TPEeyroJbHUKA.
[TpakTHyeckoe MpuMeHeHNe JOKa3aHHBIX TEOPEM.
IlpeodpaszoBanue | *Ilonarue o mpeoOpazoBaHUH MOJO0US. OcBauBartsp MOHSITHE npeoOpa3oBaHus no00usL.
noaoous. CoOTBETCTBEHHBIE 3IEMEHTHI HOJOOHBIX (PUTYD. HccaenoBath OTHOIIEHUE JTUHEHHBIX 3J€MEHTOB QUIYp MpU
Mertpuyeckue Teopema 0 TpOU3BEAEHUHM OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuu noaoodus. Haxoaurs npumepsl moaodus B
COOTHOILIICHUS B IIPOU3BEICHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe | OKpYKaroUIeH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH kacaTenbHOU. [IpMeHeHne B pellieHnu reOMeTpUUecKuX 3a1a4.™ | *BbIBOAMTL METpUYECKHE COOTHOLIEHUS MEXIY OTpEe3KaMU
(10 9) XOpA, CEKyIIMX UM KacaTelbHBIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
Pemars reomerpuueckue 3ajaud M 3aJaud U3 peEaNbHON
KHU3HU C UCTIOJIb30BAHUEM TOI00HBIX TPEYTOJIbHUKOB. ™
BekTopsi OmnpeneneHne BEKTOPOB, CIOXKEHHE M PA3HOCTb BEKTOPOB, | MCMmOb30BaTHL  BEKTOPHl Kak HANpPaBIEHHBIE  OTPE3KH,
(12 v) YMHOXEHHE BEKTOpa Ha YHCIIO. HCCIIe10BATh TEOMETPUUECKUN (mepemerniieHue) u

Pu3HYECKUl 1 TEOMETPUUYECKHI CMBICT BEKTOPOB.

PasnoxkeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTOpa.

CkansgpHOe MNpPOU3BENCHHE BEKTOPOB, €ro IMPUMEHEHHE s
HAaxO0’KJICHUs JUIVH U YIJIOB.

Pemrenne 3a1a4 ¢ NoMOIIBbIO0 BEKTOPOB.

[IpuMeHeHHEe BEKTOPOB I peILIeHUs 3a4a4 KUHEMATUKU H
MEXaHUKH.

¢busnyeckuil  (Cuiia) CMBICIBI
BOITPOCHBIN TUIAH.

3HaTh omnpegejJeHMsi CyMMbl U Pa3HOCTH  BEKTOPOB,
YMHOKEHUS BEKTOpA Ha 4HCIIO, HCCI1e10BATh
reOMEeTPUYECKUN U PU3NUECKHI CMBICIIBI 3TUX ONEpaIui.
Pemars reomerpuyeckue 3aJaud  C  MCIOJIb30BaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOD 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
HUcnonb3oBark  CKAIPHOE  NPOM3BEICHUE  BEKTOPOB,

BEKTOPOB C ONOpPOM Ha




BBIBOJUTH €r0 OCHOBHBIE CBOICTBA.

BbIuucasTh CyMMy, pa3HOCTh U CKAJSIPHOE INPOU3BEICHHE
BEKTOPOB B KOOP/IMHATAX.

IIpumeHsTL CKaNsSIpHOE MPOU3BEIACHUE ISl HAXOXKIACHUS
JUIMH U YTJIOB.

JdexapToBbl JlexapTOBbI KOOPAMHATBI TOYEK HA IIJIOCKOCTH. OcBauBaTh NOHSITHE IIPSIMOYTOJIBHON CHUCTEMbI KOOPJMHAT,
KOOPAMHATBI Ha | *YpaBHeHue npsMoi.* YrioBoil KO3(QUIMEHT, TaHT'€HC YIJIa | 1eKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAaKJIOHA, apaJulelIbHbIE U MEPIICHIUKYIISIPHBIC IIPSIMbIE. HccaenoBarb ypaBHEHHE NPSIMOM U OKPYKHOCTH C ONOPOM
(9 v) VYpaBHeHHne OKpyx)HOCTH. HaxoxkaeHue KOOpAMHAT TOYEK | HA BOIPOCHBIM IUIAH.
MepECeYECHUS] OKPYKHOCTH U MPSIMOM. Haxonuthb LeHTp U paguyc OKpY>KHOCTHU 110 €€ YPABHEHHUIO.
Meroa KOOpAMHAT MPHU PELIEHUH TEOMETPUUYECKUX 3a/au. PemiaTh 3agaum Ha HAXOXKJACHUE TOYEK NIEPECEUCHUS TPSIMBIX
Hcnons3oBanne MeToa KOOPAMHAT B IIPAKTUYECKHUX 331a49ax Y OKPYKHOCTEH C IIOMOIIBIO METOAA KOOPINHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduumenta npsmoit
IpU PEIICHUH 3ajad, sl ONpPENeNCHUs PacHOJIOKEHUs
IIPSIMOM.
IIpuMeHATH KOOPAMHATHI MPU PEIICHUU T€OMETPUUYECKUX U
IIPAKTUYECKUX 3aJad, JUId IOCTPOCHMSI MAaTEMaTHYECKHX
MoJIesIel pealibHbIX 3a/1a4 («METO/ KOOPJHHATY).
IHosab3oBaTbest  [UII  IOCTPOCHHST W MCCIEIOBAaHUMN
1M (POBBIMU pECYpCaMHU.
3HAKOMMTBCS € HCTOPHEN Pa3BUTHUS T€OMETPUN
I[IpaBuibHbIE IIpaBuibHBIE MHOIOYIOJIBHMKHM, BBIUHCICHUE HX DIJIEMEHTOB. | DOpMY/IHpPOBATH OIlpeIeIICHUE MPaBUJIbHBIX




MHOI0YTOJIbHUKH.
Jlnuna
OKPY/KHOCTH U
IUI0IIAb KPYTa.
Boruuciienue
mJiomaaei

(89)

Yucno m ¥ IMHA OKPYXKHOCTH. [[MMHA IOyrH OKpPYKHOCTH.
Pannannas mepa yria.

[Tnomanpe kpyra U €ro 3J€MEHTOB (CEKTOpa U CETMEHTA).
Brruncnenue miomaaen Guryp, BKIIOYAIOIIUX 3JIEMEHTHI KpyTa.

MHOT'OYTI'OJIbHUKOB, HAXOAMThb UX 3JIEMEHTHI.
IHonb30BaTBCA NOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO IPABWIBHBIX MHOI'OYTOJIBHUKOB, ONpPeAeJsATh
YUCIIO T, AJIMHY IyTU U paJuaHHyIo Mepy yrJia o oopasiy.
IIpoBoauTh mepexox OT paJuaHHOM MEphI yria K IpagyCHOU
¥ Ha000pOT 110 BU3yaJIbHOM OIope.

OnpepensiThb 1I0IIAAL KpyTa.

BoiBoguth GopMyJibl (B TpayCHOM M PaIMAaHHONW MEpE) s
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

BoruucasaTs miaomand  GuUryp, BKIHOYAIOLIMX 3JIEMEHThI
OKPYKHOCTH (Kpyra) ¢ OnOpoi Ha CIIPaBOYHYIO HH(POPMALIHIO.
HaxoauTtp momany B 3a1a4ax peajbHOMN KU3HH.

JIBMsKeHUs
IVIOCKOCTH
(69

*TlonsiTHE O IBUKEHUHU TIOCKOCTH.

[TapanienpHblil IEpeHOC, TOBOPOT U cuMMeTpust. OCH U LIEHTPBI
CUMMETPHH.

[Tpocreiimye npUMeHEHUs B pELICHUH 3aa4™.

Pa3oupars  mpumepsl,  WUIIOCTPUPYIOLIUE
JIBUJKEHHSI, LICHTPOB U OCEH CUMMETPHH.
®opMyJIMPOBaTh ONPEICICHUS NapaUIEIbHOIO IEPEHOCA,
IIOBOPOTa M OCEBOM CHMMETPHUH C BHU3YAJIbHOM OIIOPOM.
HaxoauTh HEmoBHXHbBIE TOUKU IO 00pas3ily.

HaxoauTthb 1IEHTPBI U OCU CUMMETPUI IpOoCcTeHINX GUryp mno
o0pasiry.

*TIpuMeHATHL TMapajljiesIbHbIIl NEPEeHOC U CUMMETPHUIO NpU
pELIeHUH T€OMETPUUECKUX 3aj1au (pa3douparb MpUMEPHI).
Hcnonb3oBaTh 1 MOCTPOEHUS U UCCIIeN0BaHUN LU(POBBIE
pecypcbL.*

IIOHATHA

IloBTOpEHue,
00001I€eHHE,
CHCTEeMATH3AI A
3HAHUM

(7 )

[ToBTOpEHME OCHOBHBIX TOHSATHH W METOJOB KypcoB 7—9
KJ1acCcOB, 0000IIEHNE U CUCTEMATH3allis 3HAHUH.
[Tpocreifie  reomerpuyeckue (QGUIYpbl MU HX
W3mepeHne reoMeTpuueckiux BeITHYHH.
TpeyronbHUKY.

[TapannenbHble U IEPIEHAUKYIISIPHBIE MTPSIMBIE.
OxpyxHoCTh U Kpyr. ['eoMeTpuueckne nocTpoeHus. YTisl B
OKpY)KHOCTU.  BnmcanHble U ONHCaHHBIE  OKPYKHOCTHU

CBOICTBA.

OnepupoBarb NOHATHAMM: QUrypa, TOUKa, MpsMasi, yrod,
MHOTOYT'OJIbHUK, PaBHOOEAPEHHBII M  PaBHOCTOPOHHUMN
TPEYrOJIbHUKH, MPSIMOYTOJIbHBIA TPEYTONbHUK, MEAMAHA,
OuccekTpuca M BBICOTa TPEYTrOJIBHUKA, MapajjiesiorpamMm,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U Moja00ue Quryp, TpeyroibHUKOB;
NapaJuIeIbHOCTh M MEPIEHIUKYJIAPHOCTh TNPAMBIX, YIrOJ
MEXIYy TMPSMBIMH, CHMMETPHUSI OTHOCHUTEIBHO TOYKH U




MHOT'OYTOJIbHUKOB.
IIpsimMast 1 OKPYKHOCTb.
UeTbIpEXYroJbHUKHY.
YETBIPEX YT OJIbBHUKH.
Teopema [Tudaropa u Hauana TpuroHoMeTpuu. Permenue o0mx
TPEYTrOJIbHUKOB.

[IpaBuiibHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus miockoctu. Jpmwkenus. [logooue. CummeTpusi.
[Tnomane. Berancnenue mnomazaei. [Tnomaay nogoOHbIX GUryp.

Brmcanasie n OITMCAaHHBIC

IpsIMOM; JUIMHA, PpAcCTOSHUE, BEIMYMHA YyIia, IUIOIIAlb,
HEpUMETP.

Hcnonb3oBath  (opmyabl: mnepumeTpa U IUIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU M IUIOIIAJU KpYra,
00BEMa MPSMOYTOJILHOTO MapaljIesIeuIea.

OnepupoBaTh MNOHATHAMHU: TMPSMOYrOJIbHAs  CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BAaTh OSTU TMOHATHS IS
IIPEJICTaBICHNs] JaHHBIX U PEUIEHMs 3a/1ad, B TOM 4YMCIE U3
JIPYTUX y4eOHBIX MIPEIMETOB.

Pemars 3agaum Ha TIOBTOPEHHWE OCHOBHBIX TIOHSTHM,
WUTIOCTPALIMIO CBA3EH MEXIY pa3iIM4yHbIMU YacTSMHU Kypca.
BriOupaTs MeTOA /U1 PEIICHUS 3a]a4H.

Pemiarn 3aga4m 13 IIOBCEIHEBHON KU3HU.

JlekapTOBBbI KOOPAMHATHI HA MIJIOCKOCTH.
BekTopsl Ha TUIOCKOCTH.

[Ipu pa3paboTke paboyell mporpaMMmbl B TEMAaTUYECKOM IUIAHUPOBAHMHM YYTEHBI BO3MOKHOCTH HCHOJb30BaHMS
ANEKTPOHHBIX  (IUGPOBBIX)  00pa30BATENbHBIX  PECYpPCOB,  SBISIIOLIUMXCS ~ Yy4€OHO-METOAMYECKMMHU  MaTepuajaMu
(MyJIbTUMEIUUHBIE TPOTPaMMBbl, JJIEKTPOHHbIE YYE€OHHWKM W 33Ja4YHHUKHU, OJJIEKTPOHHbIE OWONMOTEKH, BUPTYaJbHBIE
1ab0paTOpUr, UTPOBBIE MPOrPaMMBbl, KOJUIEKIIMU LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIONB3YEMBIMU J1JI1 OOYUEHUS U
BOCIMTAHUS PA3JIMYHBIX TPYIN IOJIb30BATENEH, MPEICTAaBICHHBIMU B 3JEKTPOHHOM (LM(PPOBOM) BUAEC U peaIU3yIOLIUMU
aunaktuueckrue Bo3MoxkHocTH UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 0Opa30BaHUU.



