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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMma 1o reoMeTpHHu il 00yYaroIuXcs ¢ 3a1€P’KKOM ICUXUIECKOT0
pa3Butus (nanee — 3[IP) Ha ypoBHE OCHOBHOIO 001IET0 00pa30BaHus IOATOTOBIEHA HA OCHOBE
®denepanbHOTO roCy1apCTBEHHOTO 00pa30BaTEILHOIO CTAHJapTa OCHOBHOTO O0IIETO
obpazoBanus (IIpukas Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepcTBoM roctuninu Poccuiickoit @eneparun 05.07.2021 1., per. Homep 64101) (nanee —
OI'OC O00), DenepanbHOi aJanTHPOBAHHONW OCHOBHOI 00pa30BaTeIbHON IIPOrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHusi 00yUaIOIIUXCS C 33IEPIKKON TICHXUIECKOT0 pa3BUTHS (j1anee —
DOAOOIT OO0 3ITP), ITpumepHoit paboueit mporpaMmMbl OCHOBHOTO OOIIET0 00pa3oBaHus Mo
npenmety «Marematukay, yctaBa ' BOY COII c.boraanoBka. B paboueii nmporpamMme yuTeHbI
uaeu u nonoxkenus Konnenmuu pa3Butus MaTeMaTuueckoro oopasosanust B Poccuiickoit
®denepauuu.

OO0mas xapakrepucTuka yuedHoro npeamera « MaremaTtukay»

VYuebublil npenmMer «MaremaTuka» BXOAUT B IPeIMETHYI0 o0nacTh «MaremaTuka u
uHpopmatuka». OH criocoOCTBYET Pa3BUTHIO BEIUUCIUTENILHON KYJIbTYPhI M JIOTHYECKOTO
MBIIICHHS], (POPMUPOBAHHUIO YMEHHS TI0JIH30BATHCS aJITOPUTMAMH, & TAKXKE MPHOOPETCHUIO
NPaKTUYECKUX HABBIKOB, HEOOXOIMMBIX B MOBCETHEBHOM XU3HU oOy4aromuxcs ¢ 3I1P.
Y4eOHbIi npeAMEeT pa3BUBAET MBILUIEHHE, IPOCTPAHCTBEHHOE BOOOpakeHNE, PYHKIIMOHATbHYIO
IPaMOTHOCTh, YMEHHS BOCIIPUHUMATh U KPUTHUUYECKH aHAIN3UPOBATh MH(OpMaIHio,
NPE/CTAaBICHHYIO B pa3IMYHbIX (hopMax.

OO0yueHnne MaTeMaTHKE AaE€T BO3MOXKHOCTh pa3BUBaTh y oOyuatouuxcs ¢ 3[IP rounyto,
palMOHATIBbHYIO U HH()OPMATUBHYIO PeUb, YMEHUE OTOMPATh Hanbosee MOAXOSAIINE SI3bIKOBbIE,
CHUMBOJIMUYECKHE, TpadMuecKue CpeiCTBa JUIsl BRIPAXKEHUS CYXKIECHUIN U HArJISIIHOTO UX
IIPEJICTaBICHMS.

Heo0OxoauMbpIiM KOMITOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUM SBJISIETCS
oO11ee 3HaKOMCTBO C METOJaMU TTO3HAaHUS AEHCTBUTEIBLHOCTH, IPECTABIEHUE O IPEIMETE U
METOJIaX MaTeMaTHKHU, UX OTIUYHMIA OT METO/I0B APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HaYK,
00 0COOEHHOCTSIX MPUMEHEHHUSI MATEMaTHKH JUIS PeLIeHUs HAYyYHbIX U MPUKIATHBIX 3a/a4.
Taxum oOpa3oM, MaTemaTHyeckoe 0Opa3oBaHHe BHOCUT CBOM BKJIaJ B (pOPMHUPOBAaHUE 0OIIIEH
KyJIbTYpPbl UEJIOBEKA.

N3y4yeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA,
MOHMMAHHUIO KPAacOThI M U3SI1ECTBA MATEMAaTHUECKHUX PACCyKAEHUI, BOCIPUATHIO
reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ied CUMMETPUH.

[IporpamMma oTpaxaer coaepxaHue OO0y4deHHs mpeameTy «MaremaTuka» ¢ y4eToM
0coObIX 0Opa3zoBaTeNnbHBIX MOTpeOHOCTEN oOywaromuxcs ¢ 3IIP. OsnageHue y4eOHBIM
npeaMeroM «MaremaTukay MPEACTaBISIET ONPEACTIEHHYIO CIOXKHOCTh i yyammxcs ¢ 3I1P. ¥
oOyuaromuxcs ¢ 3I1P Hanbosnee BbIpaykeHbI OTCTaBaHUS B PA3BUTUH CIIOBECHO-JIOTHYECKUX (HOpM
MBIIIIEHHS, TI03TOMY a0CTpPaKTHBIE M OTBJICUCHHbIE KaTETOPHUH MM TPYIHOJOCTYIHBEL. B TOXe
BpeMs IIPU CHELUATbHOM 00yueHHH OOydaroIMecss MOTYT BBINOJHATH 33JaHUsS 10 aTOPUTMY.
OHM BOCHPUMMYHUBBI K IOMOIIM, MOTYT BBIIOJIHHUTH IE€PEHOC Ha aHAIOTUYHOE 3aJaHHe
YCBOEHHOTO criocoba pemieHus. CHIKEHUE Pa3BUTHSI MBICTUTEIBHBIX ONEpaluii U 3aMeIEHHOE



CTAHOBJICHUE JIOTHYECKUX JIEUCTBUH IPUBOIAT K HEJOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMBIX
y4eOHBIX JIeHCTBUNA. Y 00y4YaroNIMXCsl 3aTPYAHEHBI CUCTHBIC BEIYUCIICHHS, TPOU3BOUMEIC B YME.
B nucbMEHHBIX BBIYMCIEHUSAX OHHM MOTYT IIPOITyCKaTh OJUH U3 IIPOMEXKYTOYHbIX Iaros. [Ipu
paboTe ¢ 4YMCIOBBIMU BBIPAKEHUSIMH, BBIYUCICHUEM WX 3HAUEHHUS MOTYT HE YJEp’KUBATh
NpaBUIBHBIN MOpAIOK neiictBuil. [Ipu ynpomeHnn, mpeoOpa3oBaHUM BBIPAKEHUN ydaluecs ¢
3[IP He MOryT C€aMOCTOSTENBHO IPUHATH DPEIIEHUE O IOCIEAOBATEIBHOCTU BBINOIHEHHUS
nerctBuii. KOHKPETHOCTh MBIIUICHHS] OCJIOXKHSAET YCBOCHHUS HABBIKA DPEILICHMS YpPaBHECHM,
HEpPaBEHCTB, CUCTEMBI ypaBHEHUN. VM MaJIoIOCTYITHO COBEpIICHHE OOPAaTUMBIX OTIEepaLnii.
Huszkuii ypoBeHb pa3BUTHS JIOTUYECKHX OINEpaluii, HeIOCTaTOYHAs 0OOOIICHHOCTh MBIIIJICHUS
3aTPYAHAIOT U3y4yeHHe TeMbl «DYHKIMN»: OpU onpeeneHU (yHKIMOHAIbHON 3aBHCHMOCTH,
OpU OINUCAaHMM TIpapUUECKOW CHUTyalluM, MHCIOJb3ysl TEOMETPUYECKUH, anredpandeckui,
(GyHKIMOHAIBHBIN s13bIKU. Hepeako yyamuecs: He BUIAT pa3HULIBI MEX1y 00J1aCThIO OIIPEIEIICHUS
(GYHKIMU U 00J1aCThIO 3HAYECHUH.

Pemienue 3a1a4 conpsykKeHo ¢ TPYIHOCTAMH O(hOPMIIEHUS! KPaTKOM 3allMCH, IPOBEACHUS aHAIU3a
yCIIOBUSL 33Jaud, BblAeNeHUs cyuiectBeHHoro. OOyuaromumeca c¢ 3IIP 3arpynHsioTcs caenaTh
YMO3aKJIIOYeHHe OT OOIIero K YacTHOMY, HEpPEeAKO BHIOMPAIOT HEpalMOHAJbHbBIE CIIOCOObI
pELIeHNUs, MTHOTAA OTPAaHUYMBAIOTCS. MAHUITYJIALUAMH C YACTAMH.

[Tpu n3ydeHnn reoMeTpuIecKoro Matepuaia odyyarommuecs ¢ 3I1P crankuBaroTcs ¢ TPy IHOCTBIO
JIeJIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IOCIIENOBATEIbHBIE pacCyXkAcHUs. HenpouHele 3HaHUA
OCHOBHBIX TEOPEM TI€OMETPUM HIPUBOAUT K OIIMOKAM B pEIIEHHMM TI'€OMETPHUYECKUX 3ajad.
OO0yuatomiriecss MOTYT MOJIMEHHTH (HOpMYITy, HEMPABIWIBHO NMPUMEHUTH Teopemy. K cepbe3HbIM
omMOKaM B peIIeHUH 337a4 TNPUBOAAT HEIOCTATOYHO pPAa3BUTHIE MPOCTPAHCTBEHHbIE
npezcTaBieHus. VIM ClI0XKHO BBINOJIHUTBG YE€PTEX K YCIOBHUIO, B MMCbMEHHBIX paboTax OHU HE
MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TOYHOCTH 3alOMHMHAaHUS M BOCIPOM3BENEHHS Y4eOHOro Marepuana CHIXKEHbl MO MpUYHHE
CJ1a00CTH MHECTUYECKOW JIeATENIbHOCTH, CyKeHHs oObema mnamsaTH. OOyuarommmcs c 3I1P
TpeOyeTcst OoJiblile BPEMEHU Ha 3aKpeIuleHHe MaTepuaia, akTyalu3alus 3HaHUuM 10 orope Nnpu
BOCIIPOU3BEJICHUH.

st mpeoosieHusi TPyAHOCTEH B M3YYEHUH yueOHOTo mpeamera «MareMmaTtukay HeoOXoIuma
ajantanus obbeMa M XapakTepa ydeOHOro Marepuaja K IO3HABaTEJIIbHBIM BO3MOKHOCTSIM
yuamuxcs ¢ 3[IP. Cnenyer yueOHbI MaTepuan MNpemnojgHOCUTh HEOONBIIUMH THOPLHIMHU,
YCIIOXKHSISI €r0 MOCTENEHHO, M3bICKMBATh CHOCOOBI aJanTaluyd TPYIHBIX 3aJaHUll, HEKOTOpPbIE
TEMBl JaBaTh KaK O3HAKOMMTEIbHBIC, HCKIIOYAaTh OTIEIbHbIE TPYAHBIE JOKAa3aTelIbCTBA;
TEOPETUUECKUI MaTepual PeKOMEHIYETCs U3y4aTh B IIPOLIECCE MPAKTUYECKON IEATEIIBHOCTHU 110
pemieHnto 3anad. OpraHuyecKkoe €JUHCTBO IPAKTUYECKOW W YMCTBEHHOH JI€ATENbHOCTH
yyaluxcs Ha ypoKax MAaTeMaTHKU CHOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOEHHUIO
0a3MCHBIX MaTeMaTHYECKUX 3HAaHUM U YMEHU.

Iesn u 3aga4mn n3ydyeHust yuedHoro npeamera «MaremaTukay

[TpropuTeTHBIMU Yyenamu 00ydeHHs] MaTeMaTHKe B 5—9 kitaccax sBISIOTCS:

. ¢dbopMHpOBaHHE LIEHTPAIbHBIX MaTEeMAaTUYECKUX IOHATUH  (YMCIO, BEIMYHMHA,
reomeTrpuueckas (urypa, mepeMeHHasi, BEpOSTHOCTb, (YHKIHS), 00ECIeUHBAIOLINX
IIPEEMCTBEHHOCTb U MIEPCIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yYaOLINXCS C
3I1P; = mogBenenue odyvaronuxcs ¢ 3[1P Ha qocTymHOM 1St HUX YPOBHE K OCO3HAHUIO



B3aMMOCBSI3U MaTEMAaTHKU M OKPYXKAIOMIETO MUPA, TOHUMaHWE MaTEeMaTUKH KaK 9acTh
o01Ielt KyTbTYpBI UeIOBEUECTBA;

. pa3BUTHE MHTEUIEKTYalbHBIX M TBOpYECKUX crocoOHocTei oOyuatomuxcs c 3IIP,
MMO3HABATEJIbHOW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHHS,
MHTEpeca K U3YyYCHHIO MaTeMaTUKH;

. ¢dopmupoBaHre  (QYHKIMOHAIBHOM  MaTeMaTHYECKOW  TPAMOTHOCTH:  yMEHUS
pacrno3HaBaTh MPOSBICHUS MATEMATUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CUTYalUsAX M NPH H3YyYCHUH IPYTUX YYEOHBIX INPEIMETOB,
NPOSIBJICHUSI 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMynIHpoBaTh HX Ha S3BIKE
MareMaTUKd M CO3/1aBaTb MATEMAaTHYECKUE MOJIEIH, IPUMEHATh OCBOEHHBIN
MaTeMaTHYeCKUM amnmapar il pelleHus IPaKTHUKO-OPUEHTUPOBAHHBIX  3a/]ad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJYyYEHHBIE PE3YJIbTATHI.

JoctrxeHne 3TuX Lesei ooecrneynBaeTcs pelieHHeM CIeIyIONNX 3a0ay:

. dbopmupoBats y ooyuaroniuxcs ¢ 3[IP HaBbIkHM yaeOHO-IT03HABATEIHLHON ACSITEILHOCTH:
IUTAaHUPOBaHUE PabOThI, MOUCK PALMOHANILHBIX MyTEH €€ BBIMOJIHEHHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

. CHOCOOCTBOBAaTh  WHTCIUICKTYaJbHOMY  pPa3BUTHIO,  (OPMHpPOBATH  KadecTsa,

HEOOXO/JMMBIE YEJIOBEKY JJIsi TIIOJIHOLIEHHONW JKM3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKOM [JEATEIBHOCTH: SICHOCTM M TOYHOCTU MBICIIH,
UHTYULIMH, TIPOCTPAHCTBEHHBIX IPEJICTABICHUN, CIIOCOOHOCTH K TPEOJI0JIEHUIO

TPYAHOCTEH;

. (¢bopMHpOBaTh KIIIOUEBbIE KOMIIETEHIIMH Y4YalllUXCsl B paMKax IpeAMETHOM olnactu
«MaremaTiKka ¥ HTHPOpMaATHKaY;

= pa3BUBaTh NOHATUIHOE MbIIIIeHUs oOyuatomuxcs ¢ 3[1P;

. OCYILIECTBIIATh KOPPEKIMIO II03HABAaTENbHBIX IpolueccoB oOydaromumxcs ¢ 3IIP,

HEOOXOIUMBIX JUIsl OCBOEHHSI TPOIPAaMMHOI'0 MaTepuaa o yueOHOMY MpeAMETY;

= npegycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAllMM 0Opa30BaTENIbHBIX JEQHUIUTOB B
OCBOEHHUH IPENUIECTBYIONIEr0 MPOrpaMMHOI0 MaTepuana y obOyuwatommxcs ¢ 3P u
HEJ0CTaTKOB B MX MAaTEMaTHYECKOM Pa3BUTHH;

. c(OpMUPOBATH YCTONYMBBINA MHTEPEC YUAILIUXCS K TPEMETY;

= BBISIBJIATh M Pa3BUBATh MaTeMAaTHUYECKHUE U TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHBIE IMHUH COJEPKAHUS Kypca MaTeMaTHKu B 5—9 knaccax: «Hucna u BeIYUCICHUSY,
«Anrebpa» («AnreOpanueckue BBIpAXKEHUS», «YPaBHEHUS U HEPABEHCTBaA»), «DyHKIUUY,
«I'eomerpusi» («['eomerpuueckue (UTypbl U HX CBOWCTBay, «M3mMepeHHE TeoOMeTpUUYECKHX
BEJIMYMHY), «BeposaTHOCTD U cTaTHCTUKAY. J[aHHBIE TMHUH Pa3BUBAIOTCS MapajlIeIbHO, KaKas B
COOTBETCTBUH C COOCTBEHHOMW JIOTHKOW, OHAKO HE HE3aBHCHMO OJHA OT JPYIOH, a B TECHOM
KOHTAaKTe W B3aUMOACHCTBUH. Kpome 3TOro, MX OOBEAWHSET JIOTWYECKas COCTaBIISIONIAs,
TPaJUIMOHHO TpHCYyIIas MaTeMaThKe M MPOHM3BIBAIOLIAs BCE MaTeMaTHYeCKHe KYypChl WU
cogepxarenbHble  auHUUA.  CdopmynupoBanHoe B DeaepanrbHOM — rocylapCTBEHHOM
00pa30BaTeNbHOM CTaHJapTe OCHOBHOTO 00IIEro 00pa3oBaHus TpeOOBaHHE «YMETh ONEPHUPOBAThH
MOHATHUSMHU: OTIpE/IeICHNE, aKCHOMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHHE PAacIlO3HABAaTh HCTHHHBIE
U JIOKHBIC BBICKA3bIBAHUS, MPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U



OTPHIIAHUS BBICKa3bIBAHUI» OTHOCUTCSA KO BCEM Kypcam, a (pOPMHPOBAHUE JOTMYECKUX YMEHUN
pacmpezensercs o BceM rojilaM 00y4YeHHs Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHusl.
Copepxanre o00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
[TpumepHoil paboyeil mporpaMMmsbl, paclpenei€HHbIM 1O rojgam oOydeHHs, CTPYKTYpUPOBAHO
TakuM o0O0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOIpocaMm oOydaromuecs
oOpalaiiuch HEOJHOKPATHO, YTOObI OBJAJCHHE MaTEMaTHUYECKHMMH MOHATHUSAMHU U HaBBIKAMU
OCYILECTBIISUIOCH ~ TOCIIEAOBAaTeIbHO W IMOCTYHAaTelIbHO, C  COONIIOJCHHEM IpUHIIHIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAIMCh B OOLIYI0 CHUCTEMY MaTeMaTHYeCKHX
npeactaBieHuii  oOydarommxcs ¢ 3[IP, pacmmpss w  yroyOmsss e€, o0pasys MpOYHbBIC
MHOXECTBEHHBbIE CBsi3U. OOmme wnenu wu3ydeHus yuyeOHoro mpeamera «MaremaTHkay
npezcrasiensl B [IpumepHoit paboueii mporpaMMe OCHOBHOTO 0011ero 00pa3oBaHusl.

Oco0enHOCTH 0TOOpA U alaNTALMH Y4eOHOI0 MaTepHaJia 0 MaTeMaTHKe

OOyuenue yuebHOMY mnpeamery «MaTtemaTHKa» CTPOUTCS Ha CO3/IaHUM ONTUMAIIbHBIX
YCIIOBUH ISl yCBOGHUS IIporpaMMHOro Matepuaina odyvaromumucs ¢ 3I11P. bonbiioe BHuManue
yaensiercss oTOOpy yY4eOHOro marepualia B COOTBETCTBUU C MPHHIMIIOM JIOCTYIMHOCTH TMpU
coXpaHeHHUU 001Iero 0a30BOro ypOBHS, KOTOPBIM [IOJDKEH IO COJEpKaHUI0 U 00BbeMy ObITh
aJanTUPOBaHHBIM Juis oOyuatomuxcs ¢ 3[1P B cooTBeTCTBUM ¢ UX 0COOBIMU 00pa30BaTEIbHBIMU
norpebHocTsimu. Criemyer o0Jeryuth OBJaJieHHe MaTtepuanioM oOydaromumuca ¢ 3I1P
MOCPEJICTBOM €ro JETaIbHOTO OOBACHEHHS C CHCTEMATHMYECKUM IMOBTOPOM, MHOTOKPATHOM
TPEHUPOBKM B NPUMEHEHUU 3HAHUN, HCIOJB3Yys MPUEMbI aKTyalu3aluu (BU3yallbHas OMopa,
namsTKa).

[Ipumepnass mporpamMma TpeayCMaTpUBaeT BHECEHHE HEKOTOPHIX  HM3MEHEHMUIA:
yMeHbIIIeHEe 00heMa TEOPETUUECKUX CBECHUH, BHIHECEHUE OTACIIbHBIX TEM HIIH IIEJIBIX PA3/IEIIOB
B MaTepuaibl A7 0030pHOT0, 03HAKOMHUTENFHOTO U3yUeHUSI.

N3menennst nporpammel B 7-9 Kiaaccax

T'eomempusn

CreyeT OCHOBHOE BHUMaHUE YJIEIUTh MPAKTUYECKON HAMPABIEHHOCTH Kypca, UCKIIOUNB
U YIOPOCTHB HaubOoJee CIOXKHBIA M7 BOCHPUSTHS TeopeThueckuit marepuan. Ha ypokax
TeOMEeTPHH HEOOXOJAMMO MaKCHMaJIbHO HMCIIOJB30BATh HATJISIIHBIE CPEACTBa OO0yueHUs, OObIe
MPOBOANTH MPAKTUYECKUX PadOT ¢ ydalIuMHCs, pemars 3aaadu. CTpoUTh pelieHue 3aaad mnpu
MMOCTOSTHHOM OOpAIleHNH K HATJISTHOCTH — PUCYHKAM U YePTEkKaM.

O3HaKOMUTENBHO 1aTh TeMbl: « TeopeMbl U J0Ka3aTeabCTBO. AKCHOMBIY, «JloKa3aTenbcTBO
OT TPOTUBHOrO», «CyIIEeCTBOBAHUE M €JUHCTBEHHOCTh MEPHEHIUKYJIApa K mpsMoi», «Meroxg
reoMeTpuYeckux mect», «Meron ynBoeHus wmeauanb», «Teopema daneca um Teopema o
MPONOPIUOHATBHBIX OTpEe3Kax», «IlenTp Macc TPEYTrOJIbHUKAY, «3menenune
TPUTOHOMETPHUECKUX (DYHKIUN MPU BO3pACTaHUU YTIia», «DOpMYIIBI ISl paIuyCcOB BIHCAHHBIX
W OINHCAHHBIX OKPYXHOCTEH MPaBUIbHBIX MHOTOYTOJBHHUKOB», «YpaBHEHUE MPSIMON»,
«JIBmxenue», «CBONCTBa IBMXKEHUS Y, «Teopema 0 MPOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O
MIPOU3BEJACHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBAIpaTe KacaTeIbHOW».

CnengyeT yMEHBIIMTH KOJIMYECTBO 4YacoB Ha u3yueHHe TeM: «CumMMmeTpuyHble (QUTyphI.
OcHoBHBIE CBOMCTBAa 0CeBOl cummeTpum», «lleHTpanbHasg cummerpus», «llapannenbHbIi
nepenoc», «IloBopot», «IIpeobpazoBanue nogodus. [lomobue cOOTBETCTBEHHBIX 3JIEMEHTOBY,



«OCHOBHBIE 33J]a41 Ha IOCTPOCHUE C TOMOILBIO IIUPKYJIS i TMHEHKNY, «JleKapTOBbI KOOPAMHATHI
Ha IUIOCKOCTHY, «Pemenue TtpeyromsHukoB», «llogobue ¢uryp». BricBoOoauBIIMEecs Yachl
UCTIOJIb30BATh HA PEIICHHE 33/1a4 U IOBTOPEHHE.

Buabl  gesitesibHOocTH  oOyuawmuxesi ¢ 3IIP, oOyciioBiieHHbIE  0COOBIMH
0o0pa3oBaTeJIbHBIMU TMOTPEOHOCTAMM M o0ecleYuBaIOIIHe OCMBICJIEHHOE OCBOEHHe
coJep:kaHuM 00pa3oBaHus Mo npeamery «MaremMaTHuKa»

Conepkanre BHJIOB jesTenbHOocTH oOydwaromuxcs ¢ 3[IP ompenensiercss ux ocoObIMH
oOpa3oBaTtenbHbIMU TTOTpeOHOCTSIMH. [ToMuMmo mmpoxko ucnonb3yemsix B OOIT OO0 obuwmx asis
BCEX OOYYArOMIMXCSl BUIOB JEATCIBHOCTH CIEAYET YCHIMTh BHUIBI JEATCILHOCTH CIEIU(MUIHBIC
JUISL  JTAHHOM KaTeropwd JAeTei, 00eCIeunBarOIIMe OCMBICICHHOE OCBOCHHUE COACPIKAHUS
00pa3zoBaHus MO MPEIMETY: YCUICHUE PEIMETHO-ITPAKTUUECKON JIEATETbHOCTH C aKTUBU3aLUEH
CEHCOPHBIX CHCTEM; YepPEIOBAaHNE BUJIOB JACATEIHLHOCTH, 3a/ICUCTBYIOIINX PAa3IUYHBIC CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepuaia ¢ OOpPOi Ha aIrOPUTM; «IIOLIArOBOCTHY» B U3YYCHUU MaTepHana;
WCIIOJIb30BaHUE JIOTIOJHUTEIBHOW BU3YaIbHON OMOPHI (CXEMBI, MAOIOHBI, ONOPHBIE TaOIHUIIBI);
peYEeBOil OTYET O MPOIIECCe U pPe3yJIbTaTe JIEATEIbHOCTH; BBIMOJHEHUE CHCIUATBHBIX 3aJaHUi,
o0ecreynBaroUX KOPPEKIHIO PEryJalud y4eOHO-I03HABATEIbHOM IEATEIHbHOCTH U KOHTPOIb
COOCTBEHHOTO pe3yJIbTata.

Temaruueckas u TepMuHoIornyeckas jekcuka coorsercrsyer OOIT OOO.

Jns oOyuatonuxcs ¢ 3[IP cymiecTBeHHBIM SBISIOTCS MPUEMBI padOTHI C JIEKCHYECKUM
MaTtepuaioM 1o npeamety. [IpoBoauTcs cnenuanbHas paboTa 1Mo BBEJICHUIO B AKTUBHBIN CIIOBAPh
00ydJaronmxcsi COOTBETCTBYIOIIEH TEPMUHONOTUU. M3ydaemble TEPMHUHBI BBOJATCS Ha
MOJIMCEHCOPHOM OCHOBE, oOO0s3aTeNbHA BHU3yallbHAs TMOJJECP)KKA, AITOPUTMBI pabOTHI C
OTpeIeTICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaJTu3alii TEPMUHOJIOTHH.

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS». 7-9 KIIACCHI

Hean nzydyenust yaeGHOro Kypca

OO6mue uenu u3yyeHus yueobHoro kypcea «I'eomerpusi» npencrasiers! B [IOOIT OOO. Onun
3aKJIF0YAI0TCS, IPEXkKE BCErO B TOM, YTO Ha yPOKaX reoMeTpUH 00yYarOIUICS YIUTCSI IPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHMSI, CTPOUTH JIOTMYECKUE YMO3AKJIIOUEHMS, JOKa3blBaTb HCTUHHBIE
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEDPHI K JIOKHBIM, IPOBOAUTD PACCYKIEHUS «OT IPOTUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBaTH OOpaTHbIE yTBepXkAcHUA. B oOyueHumn
YMEHHIO pacCy’XJaTb COCTOMT Ba)XHOE BOCIUTATEIbHOE 3HAUYEHUE W3YUYEHHUS] T€OMETPHH,
IIPHUCYIIEE UMEHHO OTEUYECTBEHHON MaTEMaTHUECKOH IIKOJIE.

Bropoii 1enbio u3ydeHusi TeOMeTpUH SIBISIETCS MCIOIb30BaHUe €€ KaK MHCTPYMEHTa Mpu
pELIEHNN KaK MaTEMaTUYECKUX, TaK U IPAKTHYECKUX 3a/a4, BCTPEYAIOIINUXCS B pEabHON JKU3HMU.
OTOMY COOTBETCTBYET BTOpAs, BBIYMCIUTENbHAS JIMHUSA B U3YYEHUHU F€OMETPUM B IIKoje. Jlus
ATOr0 YYMTENI0 PEKOMEHJAyeTCsl MOoA0MpaTh 3aJauyd IMPAKTUYECKOTo XapakTepa Ul
paccMaTpUBAaeMbIX TE€M, YYUTh OOYYAIONIMXCSl CTPOUTh MaTEeMaTUYECKHE MOJETH pPealbHbIX
JKU3HEHHBIX CUTYyallui, IPOBOAMTH BBIUMCIECHHUS M OLEHUBATh aJEKBAaTHOCTH IOJIYYEHHOTO
pesyabrara. KpaliHe BakHO NOTYEPKUBATH CBA3M TIEOMETPUU C JPYTUMHU IpeAMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  OINpPENEIEHUS  TI€OMETPUUYECKHMX  (GUIYyp U IOHATHH,
JIeMOHCTPUPOBATh IPUMEHEHHE MOJyUYCHHBIX YMEHUH B (PU3UKE M TEXHUKE. DTH CBSI3M Haubosee



SPKO BHIIHBI B TeMax «BekTopsl», « TpuroHomMeTpudeckiue COOTHOMIEHUS», « MeTo KOOpauHaT)
u «Teopema ITudaropar.

MecTo y4eOHOTr0 Kypca B y4eOHOM IJIaHe

Cornacno yuebHOMY IulaHy B 7-9 kjaccax u3ydaercs ydeOHbIH Kypc «l'eomerpusi»,
KOTOPBII BKIIIOYAET CJIEAYIOLINE OCHOBHBIE pa3/elibl copepkanus: «I eomerpuyeckre GUrypsl u
uX CBOICTBa», «3MepeHne reoMeTpUYECKUX BETUUYUHY, a Takke «/lekapToBbl -KOOPAMHATHI Ha
IUIOCKOCTHY, «Bektopb», «/IBmkenus mockoctu» u «IIpeodpasoBanus mogoous».

VY4eOHblii TU1aH MpeaycMaTpUBaeT U3yuYeHHEe FreOMEeTPUH Ha 6a30BOM YPOBHE, HCXO/IS U3 HE
MeHee 17 yueOHbIX yacoB B yueOHoM roay (0,5 4. B HEaeno).

COJAEP)KXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

Copneprkanue U npeaAMETHbIE pe3yJIbTaThl pa3padaTbiBaeMOi 00pa3oBaTeIbHON IPOTrPaAMMBI
JOJIDKHBI OBLITH HE HUKE COOTBCTCTBYIOIICTO COACPIKAHNA U IMTPECAMETHBIX PC3YyJIbTATOB
®DenepanbHOI aqanTHPOBAHHONW OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBI.

7 KIIACC

Hauanbnsie nonstug reomerpun. Touka, npsimasi, OTPE30K, Jiyd. YT0J. Buasl yriios.
Beprukanbhbie U cMexHbIe yIuibl. buccektpuca yria. JIomaHasi, MHOrOyroJIbHUK.
[TapannenbHOCTh U NEPHEHANKYIAPHOCTD NPSIMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM cummeTpuu. [Ipumepsl cuMMmeTpun
B OKPY’KaIOIIEM MHPE.

Ocnognble nocmpoenus ¢ NOMOWbIO YUPKYJISL U IUHEUKU.

Tpeyronbauk. BricoTa, Menuana, OuccekTpuca, WX CBOMCTBAa. PaBHOOenpeHHBIM U
PaBHOCTOPOHHMU TPEYTrOJIbHUKU. HEpaBeHCTBO TPEYTOJIBbHUKA.

CpoiicTBa W TpHU3HAKU PaBHOOEOPEHHOTrO TpeyrojibHUKa. [lpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa ¥ PU3HAKY MMAPAJJIENBHBIX MPsMBIX. CyMMa yIjIoB TpeyrojibHUKa. BHenHue
YTIIBbl TPEYTOJIbHUKA.

[IpssmoyronbHbIi TpeyroabHUK. CBONCTBO MEAMAHBI MPSMOYTOJIBHOTO TPEYTOJIbHHKA,
NpOBEAEHHOW K TUNOTeHy3e. [Ipu3Haku paBeHCTBAa NPSAMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpssMOyTONBHBIN TPEyToNbHUK C yTioM B 30°.

HepaBeHCTBa B TeOMETPUU: HEPABEHCMBO MPeEY20NbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIeM yriie U O0NbIIeH CTOpoHE TpeyroibHUKA. [lepneHIuKyIsp 1 HAKJIIOHHAS.

I'eomempuueckoe mecmo mouex. buccexkTpuca yriia U CepeIMHHBIN MEPHEHAUKYISP K
OTpE3KYy KaK reOMETPUYECKHE MeCTa TOYEK.

Oxkpy’XHOCTb W KpYI, XOpJa W JuUaMeTp, UX CBoicTBa. B3aummHOe pacnosoxeHue
OKpYXHOCTH U npsiMoii. KacarenpHas u cekymiasi K oKpy>XKHOCTH. OKpY>KHOCTb, BIUCAaHHAs B YTOJI.
Brnincannas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.



8 KUIACC

Yerbipéxyronpuuku. [lapannenorpamm, ero mpu3Haku U cBoiicTBa. YacTHble cllydau
napajuiesIorpaMMoB (MIPSIMOYTOJIbHUK, poMO, KBaJpaT), UX NMPU3HAKK U CBOMCTBA. Tpamenus,
paBHOOOKas Tpanenus, e€ CBOcTBa U pu3HakH. [IpsaMoyronbHas Tpanenus.

Memoo yosoenus meouanvl. Llenmpanvras cummempus.

Teopema Paneca u meopema o nponopyuonanvbheix ompeskax. CpeaHue TMHUU
TpPEYrojbHUKA U Tpaneuuu. [{enmp macc mpey2oivHuxa.

Tlooobue mpeyeonvhuxos, kKoag@uyuenm nodoobus. Ilpuznaku nodobus mpeyeoibHUKoS.
[Tpumenenue mo1o6Ust P PEHICHUH MTPAKTUYECKUX 3a]au.

CpoiicTBa muomaneil reomeTpuieckux ¢uryp. @opMyIsl s MIOMAAN TPEYTOJIbHUKA,
napajuiesiorpaMma, pom6a u tpanerun. OTHOIICHHE TUTONIAIeH MoA00HBIX (uryp. Beraucnenue
ionaied TPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha Kiertuatoir Oymare. Teopema Iludaropa.
[Tpumenenue Teopemsl [Iudaropa npu pemeHNN NpakTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOr0o yrIjla HpsIMOYTOJIbHOIO TpeyroibHuka. OcHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnucanHble M LEHTpaJIbHBIE YTJIbL, YTOJ MEXKIY KacaTeJbHOW M XOPAOWU. YTIIBI MEXIY
XOpJaMHU U CeKyIIMMU. BriricaHHbIE U OMHMCAaHHbIE YeThIPEXYTONBHUKH. B3anMHOe paconoxeHue
IBYX okpyxHocTeil. Kacanue okpyskHocteid. O01ue kacaTelbHbIe K IBYM OKPYKHOCTSIM.

8 KUIIACC

Cunyc, kocunHyc, TaHreHc yriaoB or 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXJ1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHMHYCOB UM TeopeMa CHHYCOB. PemieHune
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
IIpeobpa3zosanue nooobus. [looobue coomeemcmeeHHbIX 2IEMEHMOS.

Teopema o npoussederuu ompesKos xopo, meopemvl 0 NPOU3BEOEHUU OMPE3K08 CeKYUJUX,
meopema o Kkeaopame KacameibHOU.

BexTop, 1rHa (MOyJib) BEKTOpPa, COHAIIPABIIEHHBIE BEKTOPBI, IPOTHUBOIMOIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONE€paIK HaJ
BeKTOpaMHu. Pa3nojkeHne BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTs! BekTopa.
CkassipHO€E MPOU3BENECHNUE BEKTOPOB, IIPUMEHEHUE /Il HAX0XKIEHUS JJIMH U YIJIOB.

JlexkapToBbl KOOpJIWHATBl HAa IUIOCKOCTU. Ypaeuenusi npsAmou W OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEN U MPSIMBIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOTBHUKH. J[TMHA OKPYKHOCTH. ['pajiycHast 1 paanaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

Hsuoicenus niockocmu u 6HympenHue cummempuu Queyp (nemenmaphoie
npeocmasnenus). Ilapannenvrwiii neperoc. [losopom.

KoHTpoJ/IbHO-N3MepHTeIbHbIE MATEPHAJIbI
[IpoBeneHue OLIEHKH JOCTHXKEHUH MIIaHUPYEMBIX PE3YJIbTaTOB OCBOEHUS Y4eOHOTO
npeaMeTa MpoBOJIUTCS B GopMe TEKYIIEro U pyoeKHOTro KOHTPOJIS B BUE: KOHTPOJIbHBIE
paboThI, CAMOCTOSATENIbHBIE PA0OTHI, 3a4€Thl, MATEMaTHUECKUE TUKTAHThI, IPAKTUYECKHE
paboThI, TUCHMEHHBINA OTBET 110 MHIUBHUIYaJTbHBIM KapTOUKaM-3a/1aHusAM, TecTupoBanue. s
oOyuaromuxcs ¢ 3[1P Bo3MOxkHO U3MeHeHne GOpMYyJIMPOBKU 3aJJaHUN HA IIOIIAr OBYIO»,



aJIaTTalMIo MPeIaraeMoro 00y4JaroieMycst TECTOBOTO (KOHTPOJIBHO- OLEHOYHOTO)
MaTepuaia: UCIOJIb30BAHUE YCTHBIX U MUCbMEHHBIX MHCTPYKIIHA, YIIPOIIEHUE ITUHHBIX
CIIOKHBIX (OPMYITUPOBOK MHCTPYKIUH, pEIIEHHE C ONIOPOI Ha ajJropuTM, oopasell,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUHA VYYEBHOI'O HPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHMBalMsI K OOy4YEHHI0O MaTeMaTUKe M  IICJICHAIIPABICHHOM I103HABATEIbHON
JESTEIIbHOCTH; TIOBBIILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Y€pE3 IPAKTHUUECKYIO AEATEIbHOCTb,
TpeOYIOLIYI0 MaTeMaTUYeCKUX 3HAHWM, B TOM 4YHCIE YMEHHME YUUThCS Yy APYTUX JIOACH;

CIIOCOOHOCTH OCO3HABATH CTPECCOBYIO CUTYAIINIO, OBITH TOTOBBIM JICHCTBOBATH B
OTCYTCTBHE TapaHTHH Yycmexa; crnocoOHocTh oOydaromuxcst ¢ 3[IP k oco3HaHWIO CBOWX

Ne(GULHUTOB U NPOSIBICHUE
CTPEMJIEHHSI K UX IIPEO0ICHHUIO;

CHOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTaBUTh JTIOCTH)KUMBIE 1I€IM; YMEHUE pa3iuyarh yueOHble
CUTyalluM, B KOTOpPBIX MOXXHO J€HCTBOBaTb CaMOCTOSATENIbHO, M CUTYyallud, IJi€ CIeayeT
BOCIIOJIb30BaThCSl CIPABOYHON HMH(OpMaLMeld WM JPYrUMHU BCIOMOIAaTEIbHBIMU CPEICTBAMU;
CHOCOOHOCTh MEPEHOCUTD MOJYUYEHHBIE B X01€ 00yUSHMsI 3HAHUS B AKTYaJIbHYIO

cuTyauuto (OpuU pemeHUH JKUTEHCKUX 3a4ad, TpeOyoUMX MaTeMaTUYeCKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUAX U MTPABUIIaX MPOBEACHUS
IIPOMEXYTOYHON ¥ UTOrOBOM aTTeCTalluy; OBJIAJICHHUE
OCHOBaMU (PMHAHCOBON I'PAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI
Osnaodenue yHueepcatbHoIMu YUeOHbIMU NOZHACAMETIbHBIMU OCUICMBUAMU:
YCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBA3HM B XOJ/I€ YCBOEHUS MaTEMaTHUECKOTO
MaTepuaia; BbIABIATH Ae(PUINUT JAHHBIX, HEOOXOAUMBIX JUIsl PEIIEHUs] TOCTAaBICHHON 3ajjauu; C
TTOMOIIIBIO YUUTENISI BHIOUPATH CIIOCO0 pelieHus MaTeMaTHUYeCcKon 3a/1auu (CpaBHUBATh
BO3MOYKHBIE€ BapUaHTbl pEIIEHUs); MPUMEHATh U MpPeoOpa3oBbIBaTh 3HAKM U CHUMBOJBI B XOJI€
pelIeHrs MaTeMaTHYeCKUX
3a/1a4; yCTaHaBIMBaTh HCKOMOE U IaHHOE IIPU PELIEHNH MaTeMaTU4YECKON 3a/1a4H;
MOHUMATh U UHTEPIPETUPOBATH MH(OPMAIHIO pa3IMYHBIX BUJOB U GOPM
MPEJICTaBICHUS;, WUTIOCTPUPOBATh pellaeMble 3aJaydl TrpapuueckuMu cxemamu; 3Q¢GeKTHBHO
3allOMHUHATD
U CHUCTEMaTU3UpOBaTh HH(OPMAIIHIO.
MIOHUMATh 1 UCIOJIb30BaTh MaTEMATUYECKUE CPEACTBA HAIJIAIHOCTH
(rpaduiku, AMarpaMMbl, TaONWIBI, CXEMbl W JAp.) IJS WIIIOCTPAllUd, HWHTEPIpeTaluy,
apryMeHTalllu.
OBnajzieHre YHUBEPCAIbHBIMUA yU€OHBIMU KOMMYHUKATUBHBIMH JI€HCTBUSMMU:
OpPraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C YUUTEIEM U
CBEPCTHHUKAMH B IIPOLIECCE PEIICHHUS 3a]1a4; B3aUMO/ICIICTBOBATh U
HaxOJIUTh OOIIHE CITIOCOOBI PabOTHI,



paboTaTh B rpynie: HaX0AUTh 00IIee pelIeHre U pa3pemaTh KOH(QIUKTH HA OCHOBE

COIVIACOBAHUS NO3MLUMH UM yuyéra UWHTEpecoB; CiylaTe napTHEpa; (HOpMyIUpPOBATh,
apryMEHTHpOBATh U OTCTaWBaTh CBOE MHEHHUE; MPOTHO3MPOBATH BO3HUKHOBEHHE KOH(IUKTOB
IpY HAJIMYMU PA3HBIX TOYEK 3PEHHS W pas3pemaTh KOH(QIMKTHI Ha OCHOBE yuéTa MHTEPECOB U
MO3ULMI BCEX YYACTHHUKOB; apryMEHTHUPOBATH CBOK IO3MLIMIO U KOOPAMHHMPOBATH €€ C
HO3ULMAMU NapTHEPOB B COTPYJHUUYECTBE MPH BbIPAOOTKE OOILEro pelieHus B COBMECTHOMN
JeSITeIbHOCTH;, BBITIOJIHATEH CBOIO YaCTh pabOTHI, TOCTUTATh KAUECTBEHHOTO pe3yIbTaTa U
KOOPJAMHHUPOBATh CBOU JCUCTBHS C APYTMMH YWICHAMH KOMaH/bl; OLICHUBATh
Ka4ecTBO CBOETO BKJIaJia B OOLIMI POAYKT. O81adenue yHugepcanbHblmu
YUeOHbIMU PeyIAMUGHBIMU OCTICMEUAMU:

CraBuThb LieNH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUISl PELLICHUs] yUeOHbIX
MaTeMaTUYeCKUX NpoOJieM; IUIaHUPOBATh U OCYIIECTBIATh A€ATEIbHOCTb,
HAIPABJICHHYIO HA PEIICHUE 33124
HCCJIE0BATEIBLCKOTO XapaKTepa.

®opMyIUpOBaTh U YAEPKUBATh YUEOHYIO 3a/1a4y, COCTABIIATH IUIaH U MOCIIEA0BaTENbHOCTh
JeMCcTBUH; OCYIIECTBIATh KOHTPOJIb 0 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;
KOHTPOJIMPOBATh NPOIECC M PE3YyIbTaT Y4eOHOW MAaTeMaTHUECKOW AEATEIbHOCTH; aJeKBATHO

OLIEHUBATh MIPABUIILHOCTH UJIM OIIMOOYHOCTD BBIIOJHEHMsI yueOHOI 3a1aun, eé
00BEKTHBHYIO TPYAHOCTb U COOCTBEHHbIE BOBMOXKHOCTHU €€ peIIeHus; CIUYaTh crocod neicTBus

U €ro pe3yibTaT C 33JaHHBIM TAJIOHOM C LIEJIbI0 OOHAPYKEHHUS
OTKJIOHEHUH U OTJIMYMH OT 3TaJOHA.

IPEBUJETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTb IIPH PEIIEHNN yueOHOM 3aauu;
MNOHUMATh NMPUUYUHBI, 10 KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMBblii pe3ysIbTaT AeSTeIbHOCTH,

OTpeeNATh MO3UTHUBHBIE U3MEHEHHUS U HallpaBJIeHUs, TpeOyIoIIue
JanpHeimeil paboTel; peryJupoBaTh CHOCO0

BBIPAKEHHS DMOLIAM.

INPEAMETHBIE PE3YJIbTATbBI
PesynbraTsl ocBoeHMs yueOHoOro npenmera «MaremaTrka (BKiItoudast anre0py, reoMeTpHIo,
BEPOATHOCTb M CTAaTUCTHUKY)», paclpeielieHHble MO roaaM oOydeHHus, (HOpMYyIHUPYIOTCS IO
INPUHIUITY J00aBIEHHS HOBBIX PE3YJIbTATOB OT I'0/1a K Ty, Y>K€ Ha3BaHHBIE B IPE/IbIIYIIUX roax
MO3UIMH, KaK MIPaBUIIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCA (PE3yJIbTaThl OUEPEHOTO
roJia Mo yMOJIYaHHUIO BKJIIOYAIOT PE3YJIbTaThl MPEIbIIYIINX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJbTATBI OCBOEHUSI PABOYEM
IMPOT'PAMMBI KYPCA «'EOMETPHUS» (IIO TOJAM OBYUYEHMUS)
OcBoenne yueOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUs
JIOJI’KHO 00ECTIeUnBAaTh IOCTHXKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTebHBIX Pe3yIbTaTOB:

7 KUIIACC
Pacno3snaBaTh UM3ydeHHBIE TeOMETpHUUEcCKHe (UTyphl, ONpENeNiaTb HUX B3aUMHOE
pacroyio’keHue, n300pakaTb reOMETPHUECKUE (PUTYPBI; BBITOIHATH YEPTEKH 10 YCIOBHIO 3aa4H.
W3mepsaTs NTMHENHBIE U YIVIOBBIC BEJIMYMHBL. Pemars 3aayd Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB.



Jenatb rpyOyl0 OLEHKY JTUHEWHBIX W YIJIOBBIX BEIMYUH NPEAMETOB B pPEabHON KU3HHU,
pa3MepoB IIPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIKY BEIUUNHBI.

CTpouTh YepTeKU K T€OMETPUUECKUM 3a]1a4aM (C UCIOIb30BAHUEM CMBICIOBOM OMOPBI:
HaBOJAIIIME BOIIPOCH! H/HITH allTOpUTMa YIeOHBIX ACUCTBUH).

[Tonp3oBaTbcs MNpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BATh IPU3HAKH H
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3aa4.

[TpoBOIUTH JOKA3aTEIBCTBA HECIOKHBIX FEOMETPUUECKUX TEOPEM.

[Tonp3oBaThcs NpU3HAKAMH PABEHCTBA NPSAMOYIOJbHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEAMaHbl, NPOBEAEHHOW K TMIOTEHY3€ MPSIMOYIOJIbHOIO TPEYrojbHUKA, B PELICHUU
reoMEeTPUYECKUX 3a/1a4 (C UCIOIb30BAHUEM 3PUTEIbHOMN HAIIISTHOCTH W/UIIU BepOaJIbHOM OIIOPHI).

OnpenensaTh NapaieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT ¢ HUMHU
cekymas. OnpenensTe NapajuleJbHOCTh MPSAMBIX C OMOILBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IPSAMOM 710 TOYEK IPYroil MpsiMoi.

Pemats 3a1aun Ha kiieTyaroil Oymare.

[TpoBOIUTH BBIYMCIECHHUS W HAXOJUTh YHCIOBbIE M OyKBEHHBbIE 3HAUYEHUS YIJIOB B
reOMEeTPUUECKUX 3aJjauax ¢ UCIOJIb30BAHUEM CYyMMBbI YTJIOB TPEYTOJIbHUKOB 1 MHOTOYTOJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IIPH MIEPECEUYCHHUH JIBYX MapaJUICIbHBIX MPSAMBIX CeKymiel. Pemarp
IPaKTUYECKHE 3aJ]aul Ha HAXOXKICHUE YIJIOB.

Hmets npeacTaBieHye 0 HOHATUE FEOMETPUUECKOT0 MECTa TOUEK.

@opMyIUpOBaTh ONPENEICHUS] OKPY>KHOCTH U Kpyra, XOpJAbl U JUaMeTpa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIECHUU 3a/au.

OpueHTHpOBaThCsl B TMOHSATHUSX: OINUCAHHAS OKOJO TPEYTroJIbHUKA OKPYXHOCTb, LIEHTP
OMMCAHHOMN OKpykHOCTH. OnepupoBaTh Ha 6a30BOM ypOBHE (PakTaMH O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA IIEPECEKAOTCS B OHOM TOUKE, U O TOM, YTO CEPEAMHHBIE TIEPIIEHIUKY ISP
K CTOpOHAM TPEYroJbHUKA NEPECEKAIOTCS B OAHON TOUKE.

OpueHTHpOBaThCA B MOHATUSX W ONEpPUpPOBaTh Ha 0a30BOM YypOBHE: KacaTelbHas K
OKPYXHOCTH, TeOpeMa O MEPIEHIUKYISIPHOCTH KacaTeJIbHOM U paguyca, IPOBEAEHHOTO K TOUKE
KacaHMsl.

HmeTs mpencTaBieHHE O MPOCTEUIINX NEOMETPUYECKMX HEPABEHCTB, UX IPAKTHUYECKOM
CMBICIIE.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOLIBIO UPKYJIS U JIMHEHKU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJBHUKOB, UX SJEMEHTHI, MOJIb30BATHCA HUX
CBOMCTBAMM MPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

OpueHTHpOBaThCS B MOHSATHU — TOYKH TIEPECEUCHUs] MEIMaH TPEyTroIbHUKA (IIEHTpa Macc)
B PEIICHUH 3a/a4.

BianeTe noHsATHEM CpelHEN JIMHWW TPEyTOJIbHUKA M TPANELUH, IPUMEHATh X CBOMCTBA
IIPU pEelIeHUH NMPOCTEUIINX reoMeTpuueckux 3anad. Vimers npencrasienue o Teopeme daneca u
TEOpeMe O MPOMOPLUOHAIBHBIX OTpe3KaX, MPUMEHATh UX ISl pEeLIEHUs MPaKTUYECKUX 3a1ad (¢
ONOPOM Ha 3PUTETBHYIO HAIISTHOCTD).

[TpuMeHsTh MpU3HAKU NO00US TPEYTOJIHHUKOB B PEIICHUH HECIIOKHBIX T€OMETPUUECKUX
3az1ad.

[Tonp3oBatbes Teopemoit [Tudaropa 11st permeHuss reoMeTPUIEeCKUX U TPAKTHUECKUX 3a/1a4.



Brnanerp moHATHSIMEH CHHYCa, KOCHMHYCa W TaHTEHCA OCTPOTO yria MPsSMOYTOJIHHOTO
TpeyroiabHuKa. [101630BaThCS ATUMH MOHSATUSMU JJIs PEIICHUs MPAKTUYECKUX 3anad (Ipu
HEOOXOJIMMOCTH C OIOPOH Ha aJITOPUTM MPABHUIIA).

Beruucnsate (pa3nuuaHbIMU criocobamu) (¢ OMOpoii Ha CIIPABOYHYIO WH(DOPMAIIHIO)

TUTONIA/Ib TPEYTOJIBHHUKA ¥ IIOMAAN MHOTOYTOJLHBIX (QUTYP (ITOJIB3YACH, TJIe HEOOXOAUMO,

KaJIbKyJISTOPOM). [IpUMEHSTH MOTydYeHHBIC YMEHHUS B TIPAKTUYECKUX 3a/[a4aXx.

Bnanerh MOHATHSMH BIHMCAHHOTO W IEHTPAIBHOTO YIJia, HCIOJIB30BaTh TEOPEMBI O
BITMCAHHBIX yIJIax, yriax MeX.Iy XopAaMu (CEKYIIMMHU) U YTIIe MEXy KacaTeIIbHOW U XOPIOiH
[IPH PEIICHUN POCTEHININX TE€OMETPHUYCCKHX 3a71ad.

BrnaneTh NMOHSATHEM ONMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSTh CBOMCTBAa OMHCAHHOTO
YeThIPEXYTOILHUKA TIPU PEIICHUH MPOCTEHINNX 3a/1a4.

[TpuMeHSTh MOJIyYCHHBIC 3HAHHUS HA TPAKTHKE — CTPOUTHh MaTEMaTHYCCKHE MOJCTH IS
3aj1a4 peaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYOIINE BBIUMCIICHUS C TPUMEHEHHEM IT0100Us
U TPUTOHOMETPHH (I0JIb3YSCh, I HEOOXOAUMO, KATBKYJIISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHYECKHE (PYHKIIMU OCTPBIX YIIIOB, HAXOAUTH C X IMTOMOIIBIO PA3ITUIHbIC
DIIEMEHTHI TPSMOYTOJIEHOTO TPEYTOJbHUKA («PEIICHHE TPSMOYTOJIBHBIX TPEYTOIHHUKOBY).
HaxoauTs (¢ MOMOIIBIO KabKyISTOPa) JUIMHBI U YTJIbI JUTS HeTaOJMYHBIX 3HAUCHHH.

[Tonp3oBatbest hopMyamMu MPHUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKAM TOXIECTBOM
JUIS. HAXOXKJCHUS COOTHOUICHUH MEXIy TPUTOHOMETPUYECKUMH BeJIWYMHAMU (C Omopod Ha
CIPaBOYHYIO HH(POPMAIIHIO).

Hcronp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISi HAXOXKJIEHUS PAa3JIMYHBIX 3JEMEHTOB
TPEYToJIbHUKA («pelIeHHe TPEYroJIbHUKOBY»), IMPUMEHATh HX IMPU PELIeHUH MpOoCTeHIuX
reOMEeTPUYECKUX 3a]1au.

Brnagers nousTHSIME TTpeoOpa3oBaHus IOJOOMS, COOTBETCTBEHHBIX JIEMEHTOB MOIOOHBIX
¢uryp. [lonp3oBaThcs CBONCTBAMU MOAOOMS MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH JAJTUHBI U
HaXOJUTh YIJbl Y MOAOOHBIX GUryp (IO alropuTtMy yueOHbIX neiicTBuii). [IpumeHsTh cBoOiicTBa
nogo0usi B TPAKTUYECKUX 3ajJa4ax. YMETh NPUBOJUTH TPUMEpPHI MOAOOHBIX GUTYp B
OKpY’KaloIlIeM MHpe.

[Tonp3oBaTbesi TeopeMaMu (IO BU3YaJbHOH OMOpE) O TMPOM3BENECHUH OTPE3KOB XOPI, O
NIPOM3BECHNH OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMH, IOHMMAaTh HMX TE€OMETPUYECKHH M (u3nyeckuii cMbic,
NPUMEHATh MX B PEIICHHH TEOMETPHYECKMX M (U3UYECKUX 3amad. [IpuMeHsTh cKaispHOe
MPOM3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS UTHH U yTJIOB.

[Tonp30BaThcss METOMOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B pPELICHUU
TE€OMETPUYECKUX U TPAKTUIECKHUX 3a/1a4.

Bnaners NOHATHAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI TYTH
OKPY>KHOCTHU U PaJMaHHON MEpHI YIJIa, yMETh BBIYMCIIATH IUIOIIAAb Kpyra U €ro yacTei (¢ onopoi
Ha CIIpaBOYHYI0 HH(popMaIuio). [I[puMeHsTh oTydeHHbIE YMEHHUS B IIPAKTHYECKUX 33]auax.

HaxoauTe ocu (WM LEHTpHI) CUMMETpUM (UTYp, NMPUMEHATH JBHKEHHS IUIOCKOCTH B
MPOCTEUIINX CITyYdasiX.



[TpuMeHSTh MOJIyYCHHBIC 3HAHHS HA MPAKTHKE — CTPOUTHh MaTeMaTHYECKHE MOJETH IS
3a/1a4 peajbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHHS C MPUMEHEHUEM MO100Us
U TPUTOHOMETpPUYECKUX (QYHKUHUH (MOIB3YSICh, /1€ HEOOXOIUMO, KaIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne o/ Kontpoabubie | IlpakTnueckue
NMPOrpamMMbl o0pa3oBaTe/bHbIC
Bcero padoThI padoThI
pecypcsl
1 [Ipocreiimne reomerpuueckue GUrypsl u
WX CBOMCTBA. I3MepeHne reoMeTpUYeCcKUX 4 0 0 Bubimorexa LIOK
— https://m.edsoo.ru/7f415e2e
bubnuoreka [{OK
2 Tpeyrombrmiu 6 0 0 https://m.edsoo.ru/7f415e2e
[TapaienpHble NpsAMbIE, CyMMa YIJIOB bubmuoteka [IOK
3 TpeyrojibHUKa 3 0 0 https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpYT. [ 'eomeTprueckue bubnnorexa [JOK
4 IIOCTPOCHUSA 3 0 0 https://m.edsoo.ru/7f415e2e
. bu6nmorexa LIOK
5 [ToBTOpenue, o6odIIeHNE 3HAHUI 1 1 0 https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 0
8 KIIACC
KosanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3eioB U TeM Kontpoabusie | I[IpakTnueckne (uudposrbie)
Nen/t | yhorpamme Beero paGoTHI paGoTHI o0pasoBaTebHbIE
pecypchl
. bubnuorexa [JOK
1 eThIpEXyroNbHUKH 2 0 0 https://m.edsoo.ru/7f417¢e18
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Teopema ®aneca u TeopeMa o

bu6mmoreka [IOK

MPOTOPITMOHAIBHBIX OTPE3KaX, MOAOOHbIE 4 0 0
TpeyTONbHUKH https://m.edsoo.ru/7f417¢e18
3 IImomane. Haxoxnenue Iomanaeu
TPEYTOJLHUKOB H MHOTOYTOJIBHBIX QHTYD. 4 0 0 EH@‘I/I//IOTG(;@ HO/Kf41 |
TIomau noaoGHbIX GUryp ttps://m.edsoo.ru/7f417e18
Teopema [Mudaropa n Havaia bubnuorexa [JOK
4 TPUTOHOMETPUU 2 0 0 https://m.edsoo.ru/7f417¢e18
VY1l B OKpyKHOCTU. Brincanusie u
5 ONMCAHHBIEC YETHIPEXYTOJIbHUKH. 4 0 0 bubnuorexa [JOK
Kacarenbnsle k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEH
. bu6mmoreka [IOK
6 IToBTOpEeHME, 0000IIIEHNE 3HAHUI 1 1 0 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17 1 0
9 KJIACC
Konu4yecTBo 1yacos DJICKTPOHHBIE
HaumeHnoBanue pasjaeioB H TeM Kontpoabusie | I[IpakTnueckne (uudposrie)
Ne n/m NPoOrpamMMbl Beero paGoTHI paGoThi oGpasoBaTejbHbIe
pecypcbl
Tpuronomerpus. TeopeMbl KOCUHYCOB U bubmmorexa [JOK
1 CUHYCOB. Perienne TpeyroabHUKOB 5 0 0 https://m.edsoo.ru/7f41al2c
[Ipeo6pazoBanue momobus. MeTpuueckue bubnmoreka [JOK
2 COOTHOIIEHUS B OKPYKHOCTH 2 0 0 https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bexropst 4 0 0 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 JlekapTOBBI KOOpAMHATHI HA MIJIOCKOCTH 2 0 0

https://m.edsoo.ru/7f41al2c¢
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5 [IpaBuiibHBIE MHOTOYTOJIbHUKH. J[JTMHA
OKPY)KHOCTM W  IUIOIaAb  Kpyra. 2 0 0 bubmiorexa LOK
BhIUKCICHHE TLIOMAIeH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
6 JIBIDKEHIA IIOCKOCTH ! 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS bubnunoreka LIOK
7 3HAHUI 1 1 0 https://m.edsoo.ru/7f41al2¢
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 17 1 0

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OAAM OBYUYEHUA)

TemaTtuueckoe IIaHUPOBAHUC U KOJIMICCTBC 4aCOB, OTBOAMMBIX Ha OCBOCHHC K&)KI[Oﬁ TCMBI y‘-IC6HOl"O KypcCa

«"eomeTpus» aganTUPOBAHHONW OCHOBHOM 00pa30BaTEIbHON MTPOrPaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHusi 00yJaronuxcs
C 3aICPKKOM MCUXMYECKOTO Pa3BUTHS, B IIETIOM COBMAAAIOT C COOTBETCTBYIOIIUM Pa3AesioM pabodeil mporpaMMbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTeIbHON MporpaMMbl OCHOBHOTO 0011Iero 00pa3oBanus. 7 kiaace (17 )

HazBanmue
pasaeJa (Tembl)

Kypca (4uciao

OcHoBHOE CoAECpKaAHUEC

OcHoBHbIE BUBI J1eITEJIbHOCTH oﬁyqaloumxcn

4acoB)
IIpocreiimmue [Ipocreiinme reoMeTpuuecKue 0OBEKThI: TOUKH, MPsIMbIE, JTy4d | POpPMYJIMPOBATH OCHOBHBIE IOHATHUS U ONPEIEICHUSI.
reoMeTpM4ecKue | M yIJibl, MHOTOYTOJIbHUK, JIOMaHas. PacnozHaBaTh  U3y4YeHHbIE  TIe€OMETpUYECKHE  (UTryphl,
(urypsi CMexHBIE U BEPTUKAIIBHBIE YTJIBI. onpeaeJsiTh X B3aHMHOE PAacIOIOKEHHE, BBIIIOJIHATH
U MX CBOMCTBA. Pabora ¢ npocTeiinmMu yepTexaMu. YyepTEX MO YCIOBHIO 3a7auu (C UCIIOJIb30BAHUEM CMBICIIOBOM
HN3mepenue N3mepenue JIMHEWHBIX U YIVIOBBIX BEJIMYMH, BHIYUCIICHHUE OTIOPBI: HABOJAIINE BOTPOCH W/WIIM AJITOPUTMA YUEOHBIX
reOMETPUYECKHX | OTPE3KOB U YIJIOB. JENCTBUN).
BEJIMYHMH [lepumerp w  momaab  ¢uryp, cocraBieHHbIXx w3 IIpoBOAMTH mpocTeiinue MoCTpOeHHUs ¢ MOMOILBIO IIUPKYJIS U



https://m.edsoo.ru/7f41a12c
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(44)

IpAMOYT'OJIbHUKOB.

JIMHEUKH.

M3mepsATH TUHEHHBIE U YTIIOBBIE BEIMYHHBI TECOMETPUIECKUX U
NPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I71a3» pa3Mepbl peallbHbIX 00bEKTOB,
NPOBOAUTL IPYOYIO OLIEHKY UX pa3MepOB.

Pemath 3a7ayn Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEIWYHMH
YTJIOB.

PemaTtp 3a1aun Ha B3aMMHOE PacIOJIOKEHUE T'€OMETPHUECKUX
uryp.

IIpoBoauTh Kiaccu(UKALUIO YIVIOB, BBIYUCIATH JINHEHHbBIC U
YIJIOBBIE BEIMYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIMMEbIE
JIOKa3aTeIbHBIE PACCYKICHHS.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS reOMeTPHH.

TpeyrojabHuku
(6)

IlonsTie O paBHBIX TPEYrOJbHUKAX M  IEPBUYHBIC
MIPEJCTAaBICHNS O PaBHBIX (KOHIPY3HTHBIX) purypax. Tpu
MIpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

IIpuzHakn  paBeHCTBa  NIPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHBbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHBIE 1 PABHOCTOPOHHUE TPEYToabHUKHU. [Ipu3Haky
Y CBOMCTBA paBHOOEPEHHOTO TPEYTOJbHHKA.

ITpoTuB GombIIEl CTOPOHBI TPEYTOIBHUKA JIEKHUT OOJIBIIHNIA

Pacno3naBaTth napsl paBHBIX TPEYTOJBHUKOB HA TOTOBBIX
yepTexkax (¢ yKkazaHHEeM IIPU3HAKOB) MPH HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BoiBoauTh cieAcTBUs  (PaBEHCTB COOTBETCTBYIOIIIHX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

@dopmyIMpOBaThH OIIpEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYT'OJIBHUKOB; 6I/ICCCKTpI/ICBI, BBICOTHI,



YTOIIL.

[Ipocreiiiie HepaBeHCTBA B TEOMETPUH.
Hepasencmeo mpeyzonvnuka. Hepasencmeo nomanoii.
[IpssMOyTONBHBIN TPEYTONBHUK ¢ yTiIoM B 30°.

HepBHe IMOHATHUA O JOKA3aTCJIbCTBAX B ICOMCTPUMU.

MCIUaHbl TPEYIr'OJIbHUKA, CCPECAMHHOIO  IECPICHAUKYJIApa

OTpe3Ka; INepuMeTpa TPEeyrojbHUKa NP HEOOXOJUMOCTH C
OIIOPOi1 Ha aJITOPUTM MpaBUJIA.

®opmyIHMpPOBATH CBOWCTBA U IPU3HAKU PABHOOEAPEHHOTO
TPEYroJbHUKA.

CTpoutp uepTexu, pemiaTh 3aa4M C IOMOIIbIO HAXOXKIACHMUS
pPaBHBIX TPEYTOJIbHUKOB.

IIpumensTs NPU3HAKW  pABEHCTBA  IPSIMOYIOJbHBIX
TPEYroJbHUKOB B 3aJadax (C HCIIOJIb30BAaHHEM CMBICIOBOM
OINOpPbI: HABOJSAIIME BOMNPOCH H/MIM QJIrOpUTMa Yy4eOHBIX
JICHCTBHI).

Hcnonwb3oBate 1udpoBbie pecypebl

CBOWCTB M3y4aeMbIX QUIyp.

JId  HCCICI0BaAHUA

3HAKOMMTBCS € HCTOPHEI pa3BUTHS T€OMETPHUH.

IHapanieabHble
npsMbIe, CyMMa
yrJjoB
TPEyroJbHHKA
(CR))

[lapanneneHble mpsMble, X cBolicTBa. HakpecT nexamue,
COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (00pa30BaHHbIE MPU
NepeceueHN ! NapauiebHbIX NPSIMBIX CEKYIIEH ).

[Ipu3Hak  mapamuiesbHOCTH

NpsIMBIX  4epe3

pPacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOA.

PaBEHCTBO

CymMa yriioB TpeyrojibHUKA U MHOTOYTOJIbHUKA. BHemHue
yTJIBI TPEYTOJIbHUKA

®opmy/MpoOBaTHL  NMOHATHE  IAPAIIEIBHBIX IPSAMBIX,
HAXOAUTh IIPAKTUYECKUE IPUMEPBI.

M3y4yaTh cBOHCTBa yrjaoB, 0Opa30BaHHBIX MpPU IEpPECEUCHUU
MapaJUIEIbHBIX MPSMBIX CEKYIIEH

IIpoBoauTs nokasarenbcrBa. PopmyaHpoOBaTL Teopemy
napajajaCJIbHOCTH ABYX
00pa3oBaHHBIX MpPU [EPECEUECHUU OTUX MPSAMBIX TPETheH
BeryuciasaTs CymMMmy yIJIOB  TPEYrOJIbBHMKA U

MHOTI'OYT'OJIbHHKA. HaXOZII/ITI) YHCJIOBBIC nu

NpSIMBIX C  TIOMOIIBIO  YIJIOB,
IPSAMOM.
OYKBEHHBIC
3HAYEHHUsI YIJIOB B TEOMETPUYECKUX 337a4aX C UCIOJIb30BAHNEM
TEOPEM O CyMME YIJIOB TPEYTrOJIbHUKA U MHOTOYT'OJIbHHKA.
3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHS TEOMETPHUHU.




OKpyXHOCTH
U KpYT.
I'eomeTpuueckue

NMOCTPOEHUA
)

OKpY>KHOCTb, XOPJIbl U TUAMETPBI, UX cBoicTBa. KacaTenbHas k
okpyxHOCTU. OKpY>KHOCTh, BIIMCaHHas B yroiu. [llonamue o
I'MT, npumenenue 6 3adauax. buccekmpuca u cepedunHuvlii
NepneHOUKyIAp KaK 2eoMempuiecKue mecma moyex.

OKpy>KHOCTb, OMHMCAHHAsA OKOJIO TpeyrosibHUKa. BrucanHas B

TPEYTOJIBHUK OKPY’KHOCTb.

IIpocmetiwue 3a0auu na nocmpoerue.

@®opMyJIMpOBATh  OMNpeJeJeHUsl. OKPYXKHOCTH,  XOpPJbl,

quamMeTpa M KacaTelnbHOW K OkpyxkHocTH. H3ywarh wux
CBOIICTBa, MpU3HAKU, CTPOUTH uepTexku. MceiienoBaTs, B TOM
YHCJIC MCT0JIb3YH HU(POBLIE PECYPCHI:

OKpPY’KHOCTb, BIIMCAaHHYIO B YIOJ; LEHTP OKPYXHOCTH,

BIIICAHHOH B YT'OJI; paB€EHCTBO OTPE3KOB KAaCAaTCIIbHBIX

Hcnonvzoeamv memoo I'MT 0ns dokazamenvcmea meopem 0
nepeceueHuly OUCCeKmpuc y2io8 mpeyeoibHUKa U cepeounHvlx
NepneHOUKYIAPO8 K CMOPOHAM MPEY2OIbHUKA C NOMOWDBIO
ITMT.

OBjageBaTh MNOHSTHSIMH BINCAaHHOM W  ONHCAHHOH
OKPY>KHOCTEH  TpEyrojbHUHKAa, HaXOAMTh ILEHTPbl 3THUX
OKPY>KHOCTEH € OMOPOi Ha aJNrOpUTM IpaBuJia.

Pemiate OCHOBHBIE 3aJa4M Ha NOCTPOEHME: YIJIa, PAaBHOIO
JTAaHHOMY; CEpPEIMHHOTO MEPIECHANKYISIpa JAHHOTO OTPE3KA;
MpsIMOH, MIPOXOASIIEH yepes JTAHHYIO TOUKY u
NEPIEeHIUKYISIPHON JaHHOW TPSIMON; OMCCEKTPUCHI JAHHOTO
yriia; TPEYroJIbHUKOB II0 PA3JIMYHBIM JJIEMEHTaM TpH
HEOOXOAMMOCTH C HAINPABJISAIONMIECH TOMOIIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUH.

[MoBTOpEHUE,
o0o00IeHNe
3HAHU

(1)

[ToBTOpEeHME U 0060011IEHNE OCHOBHBIX MOHATUN U METOJI0B
Kypca 7 Kiacca.

Pemate 3a1a4M Ha NOBTOPEHHE, WIUTFOCTPUPYIOIINE CBA3U
MEXYy Pa3IMYHbIMH YaCTSIMH Kypca.

8 kaacce (17 u)



Ha3Banmue
pa3naesa (Tembl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

4acoB)
YeroipéxyrouapHuk | [lapamienorpamm, ero npusHaku U cBoiictBa. YactHble cinydau | M300paxkaTe M HAXOAMTh HAa YEPTEXKAX UYETHIPEXYTOJIBHUKHY]
u (2 napajuieiorpaMMoB  (MPSIMOYTOJIBHUK, POMO, KBaJpar), UuX |Pa3HBIX BUJOB U UX DJICMCHTBHI.
1) npu3HaKyu U ceoiictea. Tpanenus. PaBHoOokas u npsAMoyronbHas | opMyJIMpPOBaThL  ONpPedeIeHHs:

TpaIeuuH.

Yosoenue meouanvl. Llenmpanvnas cummempus

napajuiesorpaMma, IpsiMoyroyibHUKa, pomoa,

KBaJipaTa, Tpaneluuu, paBHOOOKOH! Tparenuu, npsMoyrojabHOU
Tpaneuuu.

Hcnonb3oBaTh NpH pelieHMH NPOCTEHIINX 32124 IPU3HAKU
U CBOMCTBa: MapajiesiorpamMmma, HpsIMOYTOJIbHHKA, pomoOa,
KBaJpaTa, Tparey, paBHOOOKOH Tpanenuu, NpsMoyToJIbHON
TpanenuH.

IIpumeHsiTh MeTOA yABOEHUS MeIUaHbl TPEYroJbHUKA C
omopoit Ha anroput™m mnpaBwia. Mcnogab3oBath 1udpoBbie
pecypchl AJisl UCCIIEJOBaHUSI CBOMCTB U3y4aeMbIX (QUTYP.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS reOMeTPHH.




Teopema PaJieca
U TeopeMa o0
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU

CR))

Teopema @aneca u meopema o0 NPONOPYUOHANLHBIX OMPEIKAX.
Cpennsisi muHUS TpeyroibHUKa. Tpamnernus, e€ cpeaHssl JIMHUS.
Iponopyuonanvuvie  ompesKu, NOCMPOEHUE  HYeMBEPMO20o
NPONOPYUOHATLHO2O OMPE3KA.

Cesoticmea yenmpa macc 8 mpey2oibHuKe.
Ilooobuvle  mpeyeonvHuxu. Tpu  npusnaxa

mpeyeonvruxos. llpakTuueckoe NpuMeHEeHHE.

nooobus

HpOBO)II/ITb MOCTPOECHUA C ITOMOIIBIO HUPKYJISA U JIMHENKU C

HCIIOJIB30BaHHUC TCOPCMbI daneca n TCOPCMBI 0

MPOMOPLUOHANIBHBIX ~ OTpe3KaX, CTPOUThb  YETBEPTHIN
MPOMOPIUOHAIBHBIA OTPE30K C OMOpPOMl Ha 3PUTEITBHYIO
HarjsaJHOCTb.

Haxoauth no100HbIE TPEYTOJIBHUKHN Ha TOTOBBIX YepTeXax ¢
YKa3aHUEM COOTBCTCTBYIOIIUX IIPHU3HAKOB HOI{O6I/I$I npu
HEOOXOAMMOCTH C BU3YILHOM OMOPOH.

Pemiats 3agaum Ha mog00HBIE TPEYTOJBHUKH C MOMOIIBIO
CaMOCTOSITEJIbBHOTO TOCTPOCHMSI UYEPTEKEH M HaXOXKICHUS
MO00HBIX HEOOXOAMMOCTH  C
HAIPAaBISAIONIEH TOMOIIBIO.

IIpoBoauTH 10KA3aTEJHCTBA C UCIIOJIH30BAHUEM MTPU3HAKOB
Mo00MsI HECIOKHBIX T'€OMETPUUECKUX 3a/ad C OMOpod Ha

aJITOPUTM Y4eOHBIX JIEHCTBUH.

TPEYTOJIBHUKOB  IIpHU

IIpumeHsiTH TNONTy4YEHHBIE 3HAHUA OpU  pEeUIeHUH
reOMEeTPUYECKUX U MPAKTUYECKUX 33]1a4 TPU HEOOXOAUMOCTH
C HaNpaBJIAIOLIEH TOMOIIBIO.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHHU.




Tlnomanke.
Haxo:xnenue
MJIoaaen
TPEYroJbHUKOB U
MHOT0YT0JIbHBIX
(puryp. ILtomanu
Moa00HbIX GuUryp
(4 1)

[TonsTe 00 OOIIEH TEOPHH TUIOIIA/IH.

dopmyIibl  UIS  TJIOMIAM  TPEYTOJbHHUKA, MapajuiesiorpaMMa.
Omuowenue niowjaoeti mpeyeoibHUKO8 ¢ 0OWUM OCHOBAHUEM
uu oobuetl 8bICOMOIl.

\Buiuucnenue niaowaoeti ClodCHbIX Gueyp uepe3 pazbueHue Ha
uacmu u 0ocmpoeHue.

[Inomanu ¢puryp Ha KiieTyaToit Oymare.

[Tnomanu mogoOHBIX Guryp. Beraucienue miomanei. 3amadu ¢
MPAKTUYECCKUM COJepKaHueM. Pewenue 3adau ¢ nomowvo
Memooa 8cnomozcamenbHoll NI0WAOU.

OBJjiajieBaTh NMEPBUYHBIMHU TMpeaCcTABJIeHHIMU 00 oOmmen

Teopuu Iiomaau  (Mepsl), (opmMyampoBaTh CBOMCTBa
TUTOIIA ¥, BBISICHSTH X HATJISIIHBIA CMBICII.

[MpumeHaTs  GopMynasl  IUIONIAAM  ApaiiesorpaMma,
TPEYroJbHUKA, Tpalmelud C ONOpPOM Ha CIPABOYHYIO
MH(pOpPMAILIHIO.

[IpuMeHsATH (HOPMYIIBI TUTOIIATH BBIITYKJIOTO

LIeTI)IpéX}’I“OJII)HI/IKa 4gepe3 JuaroHajiu U yroj MEKay HUMU C
OIOPOI Ha CTIPABOYHYIO HH(POPMAIHIO.

Haxoautp minomaan ¢uryp, n300paxEHHBIX Ha KIIETYATON
OyMmare, MCNOJIb30BaTh pa3OMEHUE HA YacTH M JOCTPOEHUE.
Pa3zOupats npumepsl
[iomaan 1 pSuCHus recOMETPUICCKUX 3aad.

HCIIOJIb30BaHUS BCIIOMOI'aTeILHOMN

Haxoauth 1UIOmamu MONOOHBIX (GUTYpP C OMNOpPOW HA
CIIPaBOYHYIO0 MH(POPMAIIHIO.

BoIuncasTh I0MaAN Pa3IMuHbIX MHOTOYTOJIBHBIX (UTYD.
PemaTh 3a1a4u Ha TUIOMIA/Ib C TPAKTHYECKUM COJIEpPKaHuEM
[10CJIE COBMECTHOI'O aHAJIU3a.

Teopema IIugaropa
U HaYaja
TPUTOHOMETPUH

(2 9)

Teopema [udaropa, e€ nokazarenbcTBO U npuMeHenne. OdpartHas
teopema [ludaropa.
OmnpeneneHre TPUTOHOMETPUYECKHX (YHKIIMM OCTpPOro yria,

TPUTOHOMETPHYCCKUEC COOTHOIICHHUA B IMpsAMOYT'OJIBHOM
TPCYTOJIbHUKC. OcHoBHOE TPUTOHOMCTPUYICCKOC TOXKACCTBO.
COOTHOIICHHS MCKOAY CTOpOHaAMU B MMPpAMOYTOJILHBIX

TpeyrojJbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBathk Teopemy Iludaropa, ucmosb3oBaTh €€ B
MPAKTUYCCKHUX BBIYUCIICHUAX.
Bragers NOHATUSAMH TPUTOHOMETPUUECKUX (PYHKIUI OCTPOTO|

yIia, MPOBEePATh UX KOPPEKTHOCTb.
BeiBoauTh TPUTOHOMETPUUECKUE COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJbHUKE C OMOpPOM Ha CHPaBOYHYIO
H}OpMaIIHIO.

HccnenoBath  COOTHOLIEHUS  MEXIYy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYTroJbHUKAX ¢ yriamu B 45° u 45°; 30° »
60° ¢ HaNpaBJISIONIEH TOMOIIBIO.

bopMyIBl  TIPUBEACHHS
TPUTOHOMETPUUECKOE TOXKIECTBO JUIsl HAXOKIACHUS
COOTHOILICHUI MEXly TPUTOHOMETPUYECKHUMHU (DYHKIIMSAMU

Hcnoan3oBaTh U OCHOBHOE

[PA3JIMYHBIX OCTPBIX YIVIOB C OIIOPOM Ha CIIPABOYHYIO




uHdopmaruto.

I[IpuMeHATH MONTYYCHHbIC 3HAHUS U YMEHHS MpPU PEIICHUU
MIPaKTUYECKUX 3azad (Mpu HEOOXOIUMOCTH C ONOpOH Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBLCH C UCTOPHEH PA3BUTHUS FT€OMETPHUU.

Yriasl B Brivcannbie v LIeHTpaIbHbIE YTIIIbl, YTOJI MEXAY KacaTeJbHOU 1 | DOPMYJIMPOBATH OCHOBHBIC ONIPEACIICHUS, CBI3aHHBIE C

OKPY’KHOCTH. XOPJIOH. yriamu B Kpyre (BIIUCAHHBINA yroJl, IEHTPAIbHBIN YTOM).

Brnucannble VYTIiael MEXAY XOpAaMU U CEKYILMMMU. HaxoauTtp BIIMCaHHBIE YTJIbl, OMUPAOIIMECS HA OJHY IYTY,

H ONMMHCAHHBIE BnucanHuble v onucaHHbIE YEThIPEXYTOIBHUKH, UX IPU3HAKU U | BBIYMMCJIATH YIJIbl C TIOMOILBIO TEOPEMBI O BIMCAHHBIX yTriax,

4eThbIPpeXyroJbHHUK [CBOICTBA.  [IlpuMeHeHHMe S3TUX CBOWCTB MNpPHU  PELICHUHU| TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O

H. reOMETPUYECKHUX 3a]1ay. HEHTPaJIbHOM yTJie MPH HEOOXOJUMOCTH C BHU3YaJIbHOMN

KacareabHble B3anmHOe  pacnosiokeHue JABYX OKpykHocTed. Kacanue onopoii.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

Kacanne BIIMCAHHBIEC U OMMCAHHBIE YETHIPEXYTOJIBHUKH, BBIBOAUTDH HX

OKPYKHOCTEH CBOMCTBA U MPU3HAKH IIOCJIE COBMECTHOI'O aHaJIU3a.

4 v) Hcnosab30BaTh 3TH CBOMCTBA M IIPU3HAKU [IPU PEIICHUH
3ajad4.

[MoBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOZIOB KypCcOB 7 U 8 Pemars 3a1a4u Ha NOBTOPEHUE, UIUTIOCTPUPYIOIINE CBA3U

00001IEHNE KJIaCCOB, 0000IIEHNE 3HAHUIA. MEXK]ly pa3JIMYHBIMU YacCTsIMU Kypca.

3HAHUM

(1 4)

9 kaacc (17 )

Ha3zBpanue
pa3aesa (TemMbl)

Kypca (4uciao
4acoB)

OcHoBHOe coaep:kanue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMNXCH




Tpuronomerpus.
Teopembl
KOCHHYCOB H

Omnpenenenue TpUroHOMeTpudeckux ¢GyHkuuid yrioB ot 0° mo
180°. KocuHyc u cuHyc mnpsMoro u Tymnoro yria. Teopema
KocuHycoB. (OO000mEHHass) TeopeMa CHHYCOB (C paamycoMm

@opMyJMpPOBaTL  ONpeeJeHUus]  TPUTOHOMETPHUYECKUX
(GyHKIUE TYNBIX M OPSMBIX YIJIOB C BHU3YaJbHOM OMOPOIA.
DopMynupOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paanycoM ONMMCAHHON OKPY>KHOCTH).

CHHYCOB. OINMCAaHHOM OKpYykHOCTH). HaxoxaeHue UIMH CTOpPOH U BEIMYUH
Pemenue YIJIOB TPEYTOJIbHHKOB. Pemiath TpeyroibHUKH C OMIOPON HA aJITOPUTM YUEOHBIX
TPEyroJibHHKOB dopMya IUIOIAAM TPEYroJbHUKA Yepe3 JIBE CTOPOHBI M yroj |ACHCTBAM.
B9 Mexay HuMu. @opmyra IIoMAu YeTHIPEXYTOIFHUKA Yepe3 ero Pemmats NpaKTHYeCKue 3aja4u,

JMATOHAIH U YTON MEKITY HUMH CBOJSIIIIMECS K HAXOMKIEHHIO PAa3TUYHBIX

3J1eMEHTOB TPEyroJbHUKA.

[IpakTHyeckoe MpUMEHEHUE TOKa3aHHBIX TEOPEM. pey
IIpeoGpazoBanue |[llonamue 0 npeobpazosanuu no000OUsL. OcBauBaThb NMOHSATHE npeoOpa3oBaHUs o100wsl.
noxoous. CoomeemcmeenHule s1emenmsl HOOOOHBIX puzyp. HMceenoBarh OTHOLIEHUE JIMHEHHBIX 3JIEMEHTOB (GUryp 1mpu
Metpuueckue Teopema o npoussedenuu ompeskoé Xxopd, meopema o|TpeodpasoBanun monodus. HaxoauTs npumepsl mopodus B
COOTHOIIIEHUS B npousBe0eHul Ompe3Ko8 ceKywux, meopema o keadpame|OKPYKarOWCH NCUCTBUTCIIEHOCTH.
OKPY/KHOCTH kacamenvHou. IIpumenenue 8 pewieHuY 2eoMempuyecKux 3a0ay. Buisooums mempuueckue coomnowienusi Meicoy ompeskamu
Q2 u) X0pO, CeKyWUx u KacameubHulX ¢ UCNOIb308AHUEM BNUCAHHBIX

Y208 u NOOOOHBIX MPEY20NbHUKOS.
Pewmams ceomempuueckue 3a0auu u 3a0a4u U3 peanrbHOl|
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.




BekTopsl OmpezenieHue BEKTOPOB, CIOXKEHHUE M Pa3HOCTh BEKTOpOB, McmoJib30BaTh BEKTOPHl KAaK HANpaBJICHHBIE OTPE3KH,
(4 9) YMHOXEHHUE BEKTOPA Ha YUCJIO. HCCJIe10BATH reOMETPUUECKHUI (nepemerienue) u
Pu3NYECKUil 1 FT€OMETPUUECKUI CMBICI BEKTOPOB. ¢usnueckuid (cuia) CMBICIABI BEKTOPOB C OMNOpPOH Ha
Paznoxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.| BOIPOCHBIH IIJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaeJeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
CkanspHOe MpOMU3BEJIECHUE BEKTOPOB, €ro IPUMEHEHHE [JIsl| YMHOXKCHHS BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
HAaxO0JICHU JIIUH U YTJIOB. reOMETPUUYECKUA M (PU3UUECKHI CMBICTBI ATHX OIEpaIHii.
Pemrenue 3a1a4u ¢ moMoIIbI0 BEKTOPOB. Pemate reomerpuueckue 3aJadyd  C  HUCIOJIb30BAaHUEM
[IpuMeHeHne BEKTOPOB Il pelIeHUs 3a/1a4 KHHEMATHKU U BEKTOPOB.
MEXaHUKH. PackaaabiBaTh BEKTOp M0 IBYM HEKOJUIMHEAPHBIM BEKTOPaAM.
HUcnoab30BaTh  CKaJISPHOE  NPOU3BEJACHUE  BEKTOPOB,
BbIBOJMTH €TI0 OCHOBHBIE CBOICTBA.
BbIyucasaTh CyMMy, pa3HOCTh U CKJSIPHOE MPOU3BEACHUE]
BEKTOPOB B KOOpAMHATAX.
IIpuMeHATH CKaISIpHOE NPOU3BEACHUE JIJIs1 HAXO0KICHUS JIJTNH]
U YTJIOB.
JdexapToBbl JlekapTOBBI KOOPJIMHATHI TOYEK HA TIIIOCKOCTH. OcBauBaTh NOHATHE MIPSIMOYTOJIBHON CUCTEMBI KOOPAUHAT,
KOOpPAMHATHI HA Ypasnenue npsimoti. YrinoBoit k03pUIIUEHT, TAHTCHC yTJIa JIEKapTOBBIX KOOPJIUHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, TapaJlJIe/IbHbIE U IEPIECHANKYIISIPHBIE TIPSIMBIE. HccaenoBarb ypaBHEHHE NMPSAMON U OKPYKHOCTH C OIIOPOi HA
24 VYpaBHeHue okpyxHOCTU. HaxoxkaeHne KoopAIMHAT TOUYEK BOIIPOCHBIN IIJIaH.

IIEpECEYEHUS OKPY>KHOCTH U ITPSIMOH.

Meton KOOpAUHAT IPU PCHICHUU IT'COMETPUUCCKUX 3aZiay.

HaxonuTs eHTp U paanyc OKpY>KHOCTH I10 €€ ypaBHEHHUIO.
Pemathb 3a5a4u Ha HAXO0X/IEHNUE TOUEK NIEPECEUEHUS TIPAMBIX




Hcnonns3oBanue MCTOJa KOOpAWHAT B IIPAKTHYCCKHX 3aJjadax

U OKPY>KHOCTEH ¢ MOMOIIBIO0 METO[a KOOPINHAT.
Hcnoab30BaTh CBOWCTBa yrioBOro Koddduimenta npsamon
MpU PEIICHUH 3a7a4, JUISl  OMNpENEJCHUs PacHoIOKEHUS
HPSIMOM.

I[IpuMeHATH KOOPIUHATHI IPU PEIICHUU T€OMETPUUECKUX U
MPAKTUYECKUX 3afay, A7l MOCTPOCHUS MaTeMaTH4YeCKHX
MOJIeJIel peabHBIX 33]1a4 («METO KOOPAMHATY).
IMosb30BaThCS 1715 TOCTPOCHUS U CCNIeIOBaHUN IU(DPOBBIMU
pecypcami.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHS T€OMETPUU

IIpaBuabHBIE

MHOIO0YI0JIbHUKH.
JlanHa
OKPY’KHOCTH M
IUI0IIAIb KPYTa.
Briuucienue
nJjiomaaen

(24)

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH, BBIYUCJIICHHUEC UX 3JICMCHTOB.

Uucno v jyHa OKpyKHOCTH. [[THA TyTH OKPYKHOCTH.
Pannannas mepa yria.
[Tnomanp kpyra u ero 3J€MEHTOB (CEKTOpa M CErMEHTA).

Brrunciaenue miomaaen (I)I/Il"yp, BKJIFOYAIOMIKUX 3JICMCHTHI KpyTa.

®opMyJIHpPOBATH orpezeneHue MIPaBUJIbHBIX

MHOTOYTI'OJIbHUKOB, HAXOAUTb UX JIEMEHTHI.
IHosib30BaTBLCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C
IIOMOUIBIO IIPABUJILHBIX MHOTOYTOJIbHUKOB, ONPede/IsiTh
YHCIIO T, AJTUHY AYyTU U paldaHHyI0 Mepy yria o oopasiy.
IIpoBoauTh Mepexo OT paJuaHHON MEPHI YIUIa K IPalyCHOU
¥ Ha000pOT MO BU3YaJILHOMU OTIOpe.

OmnpenensaTs monane Kpyra.

BoiBoauTh dopmyibl (B rpasycHON U paiiaHHON Mepe) ISt
JUIMH JyT, TJIOMIAJei CEKTOPOB W CETMEHTOB C OMOPOM Ha
BOIIPOCHBI IIJIaH.

BoruucaaTes 1mjomaau (pI/Ipr, BKJIIOYArOIINX J3JICMCHTHI

OKPYXHOCTH (Kpyra) ¢ 0opoil Ha ClipaBOYHYIO HH(OPMALIHUIO.

HaxoauTs 1miomaay B 3agadyax pCaHBHOﬁ KU3HU.




JABuxenust Ilonsamue o dsudiceHuu NIOCKOCMU. Pa30uparthb npuMepsl, WILTIOCTPUPYIOLIUE TOHATHUS IBUKEHUS,
IIOCKOCTH llapannenvnolii nepenoc, nogopom u cummempus. Ocu u yeHmpbl| LEHTPOB U OCEH CUMMETPUHU.
(19) CUMMEmPUU. ®opMyIMpPOBATh ONPEICICHUS IAapaJLICIBHOIO IIEPEHOCA,
IIpocmetiwue npumenenus 6 peuteHuu 3a0au. MIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJIbHOM OIOPOM.
HaxoauTtp HenoABMXHbBIE TOUKHU O 00pasiy.
HaxoauTh LEHTPBI U OCH CUMMETPUH MpocTeHIux Guryp mo
obpa3iry.
Ilpumenamey napannenvHvlll NEPeHoc U CUMMEMPUIo HNpu
peuleHuy ceomempuieckux 3a0ad (pazoupamo npumepol).
Hcnonwvzoseamn 07151 noOCmpoenus u ucciedo8anull yu@pposvie
pecypcbi.
IHoBTOpEHUeE, [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOAOB KypcoB 7—9 OnepupoBaTh NOHATUAMM: QUTypa, TOUKA, IpsAMasi, yrod,
00001eHMe, KJIacCOB, 0000IIEHUE U CHUCTEMAaTH3AIUs 3HAHUH. MHOTOYTOJIbHUK, PaBHOOCAPEHHBII ¥  PaBHOCTOPOHHUMN
cucremaruzanusi | lIpocreiimme reomerpuueckue GUIYpbl M WX  CBOMCTBA. | TPEYTOJIbHUKH, MPSIMOYTOJIBHBIM TPEYTOJIbHUK, MEIMAHA,
N3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpruca M BBICOTa TPEYrojbHHKA, HapasIeIOrpaMM,
3HAHUI TpeyronbHHUKH. poMO, MpPSIMOYTOJIbHUK, KBajapaT, Tpamelus; OKPYXHOCTb,
(1 4) [TapannenpHble U IEPIIEHAUKYJIISIPHBIE IIPSMBIE. KacaresibHasi; PABEHCTBO U N0J001e HUryp, TpeyroibHUKOB;

Oxpy’KHOCTb U KpyT. [ 'eoMeTprueckne MOCTpOCHHUs. YTIIbI B
OKpYKHOCTH. BmmcaHHble M ONHMCaHHBIE  OKPYXHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsimast 1 OKPY’KHOCTb.
YeTbIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKH.
Teopema [Iudaropa n Hauana TpuroHomeTpuu. Perenne oomux
TPEYTOJBbHUKOB.

IIpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus miockoctu. Jsuxenus. [Tlogooue. Cummerpus.
[Tnomans. Beruncnenue minomazaei. [Tnomanu nonoOHbIX duryp.
JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

NapaJuIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX, YTOJI
MEXy NPSMBIMH, CHMMETPHSI OTHOCUTENBHO TOYKU U
IIPSIMOM; JUIMHA, PACCTOSIHUE, BEIMUMHA YIJIA, TUIOIIA/b,
HEPUMETP.

HUcnonb3oBars  ¢opmyabl: mnepumMeTpa U IUIOMIAIU
MHOT'OYT'OJIbHUKOB, JIJIMHBI OKPYKHOCTH U IUIOIAAH KPyTa,
00BbEMa IPSMOYTOJILHOTO Mapajuiesenunesa.
OnepupoBarb NOHATHAMH: IPSAMOYIOJbHAs
KOOpJMHAT, BEKTOP; MCMOJAb30BATh 3TU NOHATHS JUIS
Mpe/ICTaBICHUSI TaHHBIX U PEIICHUs 3a]1a4, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX PEIMETOB.

Pemath 3a5aun Ha MOBTOPEHNE OCHOBHBIX IMOHATHIA,

CcHuCTCMa




BekTopsl Ha IIOCKOCTH. WJUTFOCTPAIIUIO CBSI3EH MEXAY pa3IuyHbIMU YaCTSMU Kypca.
BriOupaTs MeTOA /U1 pELICHUS 3a1a4H.
PemaTn 3aga4n U3 MOBCEIHEBHOM KU3HU.




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. ['eomeTpusi: 7-9-e kinaccel: 6a30BbIN ypOBEHB: yUeOHUK, 7-9
knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u npyrue, AKiimonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»






		2026-09-04T09:39:55+0400
	Илясова Е.М., 




