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HHOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamMMa mo MareMaTHKe Ui OOy4dalolIMXCs C 3aJEPXKKOH ICHXHYECKOTO
pa3zButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00II€T0 0Opa3oBaHuUs MOJArOTOBJIEHA HA OCHOBE
denepalbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  OOIIero
obpazoBanus (IIpukaz MunnpocBemenus Poccum ot 31.05.2021 . Ne 287, 3aperucrpupoBan
MunuctepctBoM toctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), IIpumepHO#l agaNTUPOBAHHON OCHOBHOW OOpPa30BaTEIBHON MPOTPAMMEBI
OCHOBHOTO 00111eT0 00pa30oBaHus 00yJaIOUXCs C 33aJICPKKON TICUHXUYECKOTO pa3BUTHS (J1anee —
ITAOOIT OOO 3I1P), IIpumepHoii paboucii mporpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs IO
npeameTy «Maremarukay, [I[puMepHO MporpaMMbl BOCITUTAHHMS, C YIETOM PACIIPEICICHHBIX TI0
KJIacCaM TIPOBEPSEMBIX TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS AJTANTHUPOBAHHOW OCHOBHOM
00pa3zoBaTeapHON MpPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs OOYy4YaIOIIMXCS C 3aJePiKKOU
MICUXHUYECKOTO pa3BUTHs. B paboueil mporpamme y4TeHBl WAEW W TOJOXEHUs KoHmeniuu
pa3BUTUS MaTeMaTuieckoro oopasosanus B Poccuiickoit deneparuu.

OO6mras xapakTepucTuka ydeOHoro npeaMera «MaTtemaTukay

VYueOnplii npeamer «MaremaTuka» BXOJIWUT B TPEAMETHYIO obOnacte «MaTtemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYHCIUTEIBHON KYIBTYpbl M JIOTHYECKOTO
MBITIUICHHSI, (DOPMUPOBAHUIO YMEHHS TOJIb30BAThCS ANTOPUTMaMH, a TaKke MPHOOPETEHHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOMMMBIX B TIOBCETHEBHOW Xu3HHM oOydatomuxcs ¢ 3IIP.
VY4eOHbIi nMpeaMeT pa3BUBACT MBIIUIEHHE, IPOCTPAHCTBEHHOE BOOOpaXkeHNE, (DYHKIIMOHAIbHYIO
TPaMOTHOCTh, YMEHHsSI BOCIPUHUMATh MW KPUTHYECKH aHAIM3UPOBaTh WH(OpMAIHIio,
MIPEJCTABICHHYIO B Pa3IMYHBIX opMax.

OO0yueHne mMareMaruke AaéT BOSMOXXHOCTh pa3BuBarh y oOyuatromuxcs ¢ 3[IP tounyto,
paloHaIbHYI0 U UMHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanbosee MOAXOMAAIINE S3bIKOBHIE,
CUMBOJIMYECKUE, Trpaduueckhe CpeAcTBa JUIsl BBIPAXKEHUS CYKICHUM M HADISAIHOTO HX
MIPEJICTaBICHHUS.

Heob6xomumMbpIiM KOMIIOHEHTOM 001l KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISETCS
oOliee 3HAKOMCTBO C METOJAMH IO3HaHUS JIEMCTBUTEIHLHOCTH, MPEICTABICHHE O NpEAMETe U
MeTOoJIaX MaTeMaTUKU, X OTIIMYUN OT METOJ0B JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
O0COOCHHOCTSIX MPUMEHEHUs MaTeMaTUKU Ul PEIICHUs HAyYHBIX M MPUKIATHBIX 3a7ad. Takum
o0Opa3omM, MaTeMaTuyeckoe 00pa3oBaHUE BHOCUT CBOM BKJIaA B (hopMUpOBaHUE OOLIEH KYIBTYpPbI
YelloBeKa.

N3ydenne mareMaTHKH TakKe CIIOCOOCTBYET ICTETHMUYECKOMY BOCIHUTAHHUIO YEJOBEKa,
MOHMUMAHUIO  KpPacoThl M  U3ALIECTBA MATEMaTHYECKUX  PACCYKIEHUH,  BOCIPHUITHIO
reoMeTpUUYECKUX GOpM, YCBOCHHIO HIeU CUMMETPUH.

[IporpaMmma oTpaxkaeT coaepxaHue oOydeHHS mnpeaMery «MaremaTuka» ¢ y4eToM
0coObIX oOpazoBarenpHBIX NOTpeOHOCTEH oOydaromuxcs ¢ 3[IP.OBnanenue y4eOHbIM
npeaMeTromM «MareMaTukay MpeAcTaBIseT ONpeAeCHHYIO0 CI0KHOCTh it yyamuxcs ¢ 3[1P. YV
obOyuatontuxca ¢ 3[IP naunbonee BbIpa)keHBI OTCTaBAaHUS B PA3BUTHHU CIOBECHO-JOTHYECKHUX
(GhopM MBIIUIEHUS, TOATOMY a0CTPaKTHBIE U OTBIICUYCHHBIE KaTErOPUH UM TPYAHOIOCTYIHBI. B
TOXKE BpeMsl MpH CHEelHaTbHOM OOy4eHHH OOydaromuecs MOTYT BBIMIOJHATH 3aJaHus IO
anroputMy. OHM BOCIPHUUMYHUBBI K IOMOIIM, MOTYT BBINOJHHUTH NEPEHOC HA aHAJIOTHYHOE
3aJlaHUEe YCBOGHHOTO crocoOa perieHus. CHUKEHHE Pa3BUTHS MBICIUTEIBHBIX OMepanuil u
3aMEJICHHOE CTAHOBJICHHE JIOTUYECKUX JEHCTBUM MPUBOAAT K HEJOCTATOYHON OCMBICIIEHHOCTH
COBEpIIAeMbIX YUEOHBIX JACUCTBUN. Y OOYyYaroIIMXCs 3aTPYJHEHBI CYETHBIC BBIYHCICHUS,
MPOU3BOJUMBbIE B yMe€. B NHCHbMEHHBIX BBIUMUCICHUSX OHM MOTYT MPOMYCKaThb OJUH U3
MIPOMEXYTOYHBIX maroB. [Ipu paboTe ¢ YMCIOBHIMU BBIPAKEHUSMU, BEIUMCICHUEM UX 3HAYCHUS
MOTYT HE YAEpKUBaTh MPABUIBHBIA TOPSAOK AeiicTBuid. [lpu ymporieHun, mpeoOpazoBaHUU
BolpakeHul ydamuecs ¢ 3[[P He Moryr caMoOCTOSITENbHO NPHUHATH PELIEHHE O



IIOCJIEOBATEIBLHOCTH BBINIOJHEHUS JeHCTBUN. KOHKPETHOCTh MBIIIIEHUS OCJIOKHSAET YCBOCHUS
HaBbIKa pCELICHUsS YPAaBHEHWIN, HEPaBEHCTB, CUCTEMBbl ypaBHEeHMU. M MmanomoctynHo
COBEPIIICHIE 0OPATUMBIX OTICPAIIHA.

Huskuii ypoBeHb pa3BUTHSL JIOTMUECKHUX OIEepaluid, HEIOCTaTo4Has 000OIEHHOCTH
MBIIUICHUS. 3aTPYIHSIOT U3ydeHHe TeMbl «DYHKIMH»: TpU ONpeAeieHur (YHKIHOHAIBHOU
3aBHCUMOCTH, TIpH OINUCAaHUW TPapUUEcKON CHUTyallMH, HCIOJb3yd TI'E€OMETPHUYECKHA,
anreOpandyeckuid, (yHKIMOHAJIBHBIN sI3bIKH. Hepenko ydwamipecs HE BHUIAT Pa3HUIBI MEXKIY
00JacThIO ONpeIeIcHIs PYHKIIUU U 00JIaCThIO 3HAUCHUH.

Pemenune 3aa4 conpsikeHO ¢ TPYTHOCTSMHU O(OPMIICHHS KPATKOW 3aITUCH, TIPOBEICHHS
aHaM3a yCJIOBHS 3aJlaud, BBIIENEHUs cymecTBeHHoro. ObOyuatommecs ¢ 3IIP 3aTpymastoTcs
clenaTb YMO3AKJIIOYEHHE OT OOLIEero K YacTHOMY, HEpPEAKO BBIOMpAIOT HEpalUOHAJIbHbIE
CHOCOOBI PEeLIeHHs], UHOTJa OTPAaHNYMBAIOTCS MAHUITYJIALUAMHU C YUCTIaMHU.

[Ipyn u3yueHum reomerpuyeckoro marepuana odOydaromuecs c¢ 3IIP crankuBarorcs c
TPYOHOCTBIO JielaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IOCJIEIOBATEIIbHBIE PACCYXACHUS.
HenpouHsle 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPHUBOJUT K OMIMOKaM B pelIeHUuu
reoMeTpuueckux 3agad. OOydaronuecss MOTyT MOAMEHUTH (HOPMYIy, HETIPAaBUIBLHO IPUMEHUTH
teopeMmy. K cepbe3HbIM ommOkamM B pELIEHHHM 3aJad HPUBOJAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHbIE TMpeJcTaBiaeHUs. VM CIOXXKHO BBINOJHUTH YepTeX K YCIOBHIO, B
MMCBMEHHBIX pad0Tax OHU HE MOTYT MPUBECTU OOBSICHEHHE K YEPTEKY.

TouHOCTh 3amOMUHAHUS U BOCHPOU3BEICHHUS Y4eOHOTO MarTepualia CHIXKEHBI 110
MpUYKHE cIa00CTH MHECTHUYECKOM IesITeNbHOCTH, CyKeHus: oobeMa maMmsatu. OO0ydaromumcs ¢
3I1P tpebyetcst OoJiblile BpeMEHHU Ha 3aKpeIyIleHHe MaTepuaia, akTyajau3alus 3HaHU| 10 orope
IIPU BOCTIPOU3BEACHUU.

Jlnst mpeonosieHusl TPYAHOCTEW B M3Y4YeHHMH Y4eOHOro mpeamera «MaTeMaTukay
HeoOxoauMa anmanrtaimust oObeMa W XapakTepa y4eOHOro MaTepuasa K T03HaBaTEIIbHBIM
Bo3MOKHOCTsIM ydammxcs ¢ 3[IP. Crnenyer y4ueOHBIM MaTepuan MPENoTHOCUTh HEOOJIBITUMU
MOPLUHUSAMHU, YCIOXKHAS €ro MOCTENEHHO, M3BbICKUBATh CIOCOOBI aJanTalliil TPYIHBIX 3a/laHui,
HEKOTOpble TEMbl JaBaTh Kak O3HAKOMUTENIbHbIC; HCKIIOYAaTh OTHENIbHBIE TpPYAHBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTepuall peKOMEHAYeTCsl U3y4aTh B MpOIecce MPaKTHIeCKOn
NEeSTeIbHOCTH MO pelieHuio 3agady. OpraHndyeckoe eIWHCTBO MPAKTHUYECKOH M YMCTBEHHOMU
NEeSITeIbHOCTH yYallluXcsl HAa YpOKaX MaTeMaTHKU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHHOMY
YCBOCHHIO 0a3MCHBIX MaTEMaTHUYECKUX 3HAHUN U YMEHUH.

Ienu u 3a1aun u3ydeHust yueOHOTO mpeaMeTa «MareMaTuka
[TpHOpHUTETHBIMHE yesimu 0OYUIEeHHS MaTeMaTHKe B 5—9 Kitaccax sBIISIOTCS:

* (opMupoBaHHE I[EHTPAJIbHBIX MATEMAaTHYCCKUX TMOHATHA  (YKCIO, BeJIMYHUHA,
reoMeTpuueckas (QGurypa, MepeMeHHas, BEPOATHOCTb, (YHKIMS), O0OCCIeUNBAIOIINX
MPEEMCTBEHHOCTh M MEPCIEKTHBHOCTh MaTEMaTHYECKOTO 00pa30BaHUS 0OYJAIOIINXCS C
3I1P;

* nonseneHue oOydaromuxcsi ¢ 3[IP Ha mOCTYymHOM A HMX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMaTHKH M OKPYXKAIOIIEro MHUpa, MOHUMaHHE MAaTEeMAaTHKUA KaK 4YacTH
oOI1Iel KYITbTYphI YEJIOBEUCCTBA;

" pa3BUTHEC HWHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOoOHOCTel oOy4aromuxcs ¢ 3I1IP,
MO3HABATEIILHOW AKTHBHOCTH, HMCCIIEIOBATCILCKUX YMEHWH, KPUTHYHOCTH MBIIIJICHUS,
MHTEpeca K U3yUYCHUI0 MaTeMaTHKH;

* (popmupoBaHue GpyHKIMOHATHLHONW MAaTEMaTUYECKOW TPAMOTHOCTH: YMEHUS PacTiO3HABaTh
MPOSIBJICHUSI MaTeMaTHUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHW B pEaJbHBIX
KU3HCHHBIX CUTYalUSAX M TPU HU3YYCHHH JPYTUX YYCOHBIX TMPEIMETOB, TMPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MATEMaTHKH U
CO3l1aBaTh MaTeMaTHUYECKUE MOJICNIH, MPUMEHSITh OCBOCHHBIH MareMaTHYeCKH armapar



JUId PELIEHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBAaThH U OLIEHUBATbH

IIOJIy4YEHHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenel 00eceYMBaeTCsl pELIEHUEM CIENYIOLUX 3a0ay.:

= ¢opmupoBath y oOydaromuxcs ¢ 3I1P HaBbIkM y4eOHO-TIO3HABATEIHHOU JIEATEIBHOCTH:
TUTAHUPOBaHHUE PAaOOTHI, OUCK PALMOHAIBHBIX MyTEH €€ BBIIOJIHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CrocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (POPMHPOBATH KaueCTBa, HEOOXOAUMBIE
YeJIOBeKy Ul TIOJHOICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTU4YeCKOM  JEATEIbHOCTU: SCHOCTM U  TOYHOCTU  MBICIM, HHTYWLIHH,
MIPOCTPAaHCTBEHHBIX MPEICTABICHUM, CIOCOOHOCTH K NMPEOJOIEHHUIO TPYIHOCTEH;

* (opmupoBarh KiIIOYEBBIE KOMIETCHIMHM Y4YallMXCS B paMKax MHPEAMETHOW oOiactu
«Maremaruka u uH(OpPMaTHKAY;

® pa3BUBaTh NOHATHIHOE MbILUIeHUs oOy4atomuxcs ¢ 3I1P;

® OCYILECTBISATh KOPPEKLUIO [I03HABaTENIbHBIX TMpoleccoB oOyuatouuxcs ¢ 3IIP,
HE0OXOTUMBIX /111 OCBOEHHUS IPOrPaMMHOI0 MaTepuaa 1o yueOHOMY MpeaMeTy;

* [peaycMarpuBaTh BO3MOXXHOCTb KOMIIEHCAallUM OO0pa30BaTeNIbHBIX JE(QUIUTOB B
OCBOEHMM TMPEIIECTBYIOIIETO MpOrpaMMHOr0 marepuana y oOywatomuxcs ¢ 3[IP u
HEIO0CTaTKOB B UX MaTeMaTHU4eCKOM Pa3BUTHUH;

= cdopMupoBaTh YCTONUYMBBIA HHTEPEC yUAIIUXCS K PEIAMETY;

® BBISIBJIATH U pa3BUBaTh MaTEMATUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OcCHOBHBIE JIMHHMH COJEpKaHMS Kypca MareMathku B 5-9 xnaccax: «YHwuema u
BBIYUCIICHUS», «Anrebpa» («AnreOpandeckue BBIPOXCHHS», «YPAaBHCHHS W HEPABCHCTBAY),
«Dyukuny, «leomerpus» («l'eomerpuyeckue ¢Gurypsl M HUX CBoilcTBa», «M3MepeHue
TeOMETPUYECKUX BEIMYUHY»), «BeposATHOCTh M CTAaTUCTUKA». JlaHHBIE JTUHUM pPa3BUBAIOTCA
napajuiesibHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOH, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTAKTe€ W B3auMoOJeHCTBHUU. Kpome 3TOro, mx oOBEAMHSET JIOTHYECKas
COCTAaBIIAIOIIAsA, TPAJUIIMOHHO MPHCYILlas MaTeMaTHUKE W MPOHU3BIBAIONIAs BCE MaTeMaTHUECKHe
Kypcbl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocCylapcTBEHHOM
o0pazoBaTreIbHOM CTaHJApTE OCHOBHOTO oO0Omiero oOpa3oBaHus TpeOOBaHHWE «YMETh
OTepUpOBaTh TMOHATHUSAMHU: OIpEJesIeHne, aKCMOMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHE
pacrno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, NMPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTh BBICKAa3bIBAHUS W OTPHUIAHUS BBICKA3bIBAaHUI» OTHOCUTCS KO BCEM Kypcam, a
(dbopMUpOBaHUE JIOTMUYECKMX YMEHUH pacIpeensercss Mo BceM rojaM oOydeHHs Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUsL.

Copepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ylIbTaTaM OCBOCHUS
[IpumepHoil paboueld mporpammbl, pacrpenes€éHHbIM 0 rojaM OOy4eHHs, CTPYKTYpHUPOBAHO
TakuM o0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOMpOCaM O0O0y4aroiuecs
oOpalaaiuch HEOJHOKPATHO, YTOOBI OBIIAJICHHME MAaTEMAaTUYECKHUMH TOHATHUSMU U HaBBIKAMU
OCYIIECTBIISJIOCh ~ MOCHENOBAaTeIbHO M IMOCTyNarelbHO, C  COONIONEHHEM  MpUHIHUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHWS BKIIOYAIUCH B OOIIYI0 CHUCTEMY MaTeMaTHYeCKHX
npenctaBinenuid  obywaromuxcsi ¢ 3[IP, pacumpsas u yrmiyonss e€, oOpasys MpoyHbIe
MHOXECTBEHHbIE CBsi3U. OOmme 1nenu wu3ydeHuss ydeOHoro mpenmera «MareMaTHKa»
npezacrasieHsl B [IpuMepHoit paboueil mporpaMmme 0CHOBHOTO 00IIIEro 06pa3oBaHusl.

Oco6eHHoCTH 0TOOpA U aJlalTalluy yueOHOTO MaTepuana o MaTeMaTHKe

OOyueHnue yuyeOHOMY mIpeaMeTy «MaTemaTuka» CTPOUTCS Ha CO3AaHUU ONTHUMAJIbHBIX
YCJIOBMH AJI1 YCBOEHUS MPOrpaMMHOT0 Marepuana oOydarouumucs ¢ 3I1P. bosnbiioe BHUMaHue
ynensercs oroopy ydeOHOro marepuasa B COOTBETCTBUMH C TNPHHLHUIIOM JIOCTYITHOCTH NpHU
COXpaHEHUHU O00Iero 06a30BOTO0 YpPOBHs, KOTOPBIH OJDKEH MO COJAEPKAHHIO U 00beMy OBbITh
alanTUPOBaHHBIM Ui oOyyaromuxcs ¢ 3[IP B cooTBeTcTBUU ¢ MX 0cOOBIMU 00pa30BaTeIbHBIMU
norpebHocTsamMu. Crienyer o0ONeryuTh OBJIaJeHHE MarepuaioM olyyatommmucs ¢ 3I1P



MMOCPEJICTBOM €r0 JIETATBHOTO OOBSCHEHHS C CHUCTEMATHYCCKUM IMOBTOPOM, MHOTOKpPATHOU
TPCHUPOBKH B TPUMEHEHUHM 3HAHWA, WCIIONB3Ysl MPUEMBI aKTyalIu3aluu (BU3yalbHAs OIOpa,
MaMsITKa).

[IpumepHass mporpamMma TpeAycMarpuBaeT BHECEHHUE HEKOTOPBIX  W3MEHEHUH:
YMEHBIIIEHUE O00beMa TEOPETUYSCKUX CBEICHHI, BBHIHECEHHE OTICIBHBIX TEM WU IIEIBIX
paszenoB B Marepuaibl Uit 0030pHOTO, 03HAKOMUTEIILHOTO U3y4EHUSI.

HN3menennst nporpammsel B 7-9 kiaccax

T'eomempus

Crnenyer OCHOBHOE BHUMAHHUE YAEIUTh NPAKTUUECKON HANpPaBIEHHOCTU Kypca, UCKIIOUKB
U YINpPOCTHB HamOoJee CIOXHBIA JUId BOCIPUSATHS TeopeTHueckuil martepuan. Ha ypokax
reoMeTpUH HEOOX0IMMO MaKCUMAalIbHO MCIOJb30BaTh HAIJIsHbIE CpeACcTBa OOy4deHUsl, Ooblie
MIPOBOJUTH MPAKTUYECKUX paboT ¢ ydamuMucs, pemaTs 3agaund. CTpoUuTh pelieHue 3aaad mnpu
MTOCTOSIHHOM OOpAaIlleHUH K HarJISIIHOCTH — PUCYHKAM M YepTexam.

O3HakoMHUTENBHO AaTh TeMbl: «TeopeMbl U 10Ka3aTenbCTBO. AKCHOMBI», «JloKa3aTenbCcTBO
OT NPOTUBHOTO», «CyIllecTBOBaHNE U €IUHCTBEHHOCTh MEPIEHAMKYIApa K HpsMoi»y, «Merox
FeOMETPUUECKNX MecT», «Merton ynBoeHus wmenuanbe», «Teopema Paneca u Teopema 0O
MIPOMOPIIMOHAIBHBIX OTpe3Kax», «UenTp Mmacc TPEYTrOJIbHUKAY, «3menenue
TPUTOHOMETPUUECKUX (DYHKIMI MpH BO3pacTaHuu yria», «Dopmynbl 1Uisl paguycoB BIMCAHHBIX
U OINHCAaHHBIX OKPYKHOCTEH MpaBWIBHBIX MHOTOYTOJBHUKOBY», «YpaBHEHHE MPSAMOil»,
«/IBmxenne», «CpoiicTBa IBWXKEHUD», «TeopeMa O MPOU3BENEHUH OTPE3KOB XOpJ, TEOPEMBI O
MIPOM3BECHNUN OTPE3KOB CEKYILIUX, TEOPEMa O KBaJpaTe KacaTeIbHON.

CrnenyeT yMEHBIINTh KOJMYECTBO YacoOB Ha u3yueHue TeM: «CHUMMETpu4Hble (UTYpPHI.
OcHOBHBIE CBOMCTBa OCeBOM cummerpun», «lleHTpanbHas cummerpus», «llapanenbHblii
nepenocy, «IloBopot», «IIpeobOpazoBanue momodus. [logobue cOOTBETCTBEHHBIX 3JEMEHTOBY,
«OCHOBHBIE 33/la4M Ha T[OCTPOCHHE C TMOMOINBI LHMPKYIS W JHHEHKW», «/lekapToBbl
KOOPJIUHATHI Ha MIIOCKOCTNY, «Pelienne TpeyronbHukoBy, «[logobue gpurypy.

BricBoOoauBIIMECS Yachl HCTIOIB30BATh HA PEIIEHUE 3a7a4 U TTOBTOPEHUE.

Buabl  gesitesibHOcTH  oOywawmuxesas ¢ 3IIP, oOycioBiieHHbIe  0CO0OBIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH H  o0ecleYMBAIOIIME OCMBICJCHHOE OCBOCHHE
co/iep;KaHuM 00pa3oBaHus Mo npeaMery «MaTeMmaTuKa»

Copepxanue BUIOB JesTenbHOoCcTH oOywatomuxcs ¢ 3IIP ompenensiercs ux ocoObiMu
oOpazoBaTenbHbIME TOTpeOHOCTAMU. [TomMumo mupoko ucnonb3yemsix B OOIT OO0 o6mux ams
BCEX 00YYarOIIUXCS BUAOB JCSITEIBHOCTU CIEAYET YCHUJIUTh BHUJIbI IESTEIBHOCTH CIeU(UIHbIE
JUIs JTaHHOW KaTeropuu Jered, oOecrneuuBarollie OCMBICICHHOE OCBOCHHUE COJICpXKaHUS
o0pa3oBaHus MO MPEeIMETY: YCUIICHUE MPEIMETHO-ITPAKTHUECKON AEITeIbHOCTH C aKTUBU3aIUen
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUIOB JCATEIbHOCTH, 3aJCHCTBYIOIIUX pa3IHyYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaja ¢ OMOPOi Ha alTOPUTM; «IOIIArOBOCTHY B U3yUCHHUH
MaTepuana; UCIOIb30BaHUEe JOMOJIHUTEIHHON BU3YyalbHOM OMOPHI (CXEMBI, Ia0JIO0HBI, OTIOPHBIE
TabJIUIIbI); PEYEeBOI OTUET O MpoIlecce U pe3yabTaTe AesITeNbHOCTH; BHITIOTHEHHE CHEIHATbHbBIX
3a/laHul, 00eCIeYNBAIONINX KOPPEKIHI0 PETYISIUN y4eOHO-TTO3HABATENBHON NIESATENbHOCTH U
KOHTPOJIb COOCTBEHHOTO Pe3yNbTara.

Temartnueckas u TepMmuHosIornyeckas jiekcuka coorserctsyer OOIT OOO.

s obOyuatomuxcs ¢ 3P cyiiecTBEeHHBIM SBISIFOTCS MPHEMBl paOOTHI C JIEKCUYECKUM
MatepuanoMm Mo mpenmety. lIpoBoauTtcs crenuanbHas paboTa MO BBEACHUIO B aKTHBHBIN
CJIOBaph OOYYAIOIINXCS COOTBETCTBYIOIIEH TEPMUHONOTHU. V3ydaemble TEPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOW OCHOBE, o00s3aTenbHa BU3YallbHAas TOIACPKKA, AITOPUTMBI  pabOTHI €
ONpe/IeJIEHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaJIM3allud TEPMUHOJIOTUH.



PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «(I'EOMETPUS». 7-9 KITACCBI

Hean u3ydyenust yueOHOro Kypca

OO6mume nenu uzydenust yueOHoro kypca «l'eomerpus» mpencrasiensl B [IOOIT OOO.
OHM 3aKIIFOYAIOTCS, TPEKIEC BCETO B TOM, YTO HAa ypPOKaX T'€OMETPUH OOYJAIOUIMICS yIUTCS
IMPOBOAWUTE AOKA3aTCIBbHBIC PACCYXIACHUSA, CTPOUTH JIOTMYCCKHUEC YMO3AKIIIOUCHUA, NOKA3bIBATH
HUCTUHHBIC YTBCPXKIACHUA U CTPOUTH KOHTPIPUMEPLI K JIOKHBIM, HNPOBOAWUTL PACCYKACHHUA «OT
MPOTHBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (JOPMYIHpPOBATH OOpaTHBIE yTBepkaeHHs. B
0o0y4eHHH YMEHHUIO pacCyKJaTb COCTOMT BAKHOE BOCHHUTATEIIFHOE 3HAUCHHWE W3YUCHHS
TEOMETPHH, MTPHUCYIIEe UMEHHO OTCUECTBEHHOW MAaTeMAaTHUECKOH IIKOJIE.

BTopoi nenpro u3ydeHus TeOMETPUN SIBISIETCS UCIIOIb30BAHNUE €€ KAK MHCTPYMEHTA IIPH
PEIICHMU KaK MAaTEeMaTHYCCKHUX, TaK W MNPAKTHYCCKHUX 3ajia4d, BCTPCUHAIOIIHUXCSA B peaﬂBHOﬁ
JKU3HU. 3TOMy COOTBETCTBYCT BTOpasd, BBIYUCIUTCIIbHAA JIMHHUA B HN3YYCHHU TCOMETPUU B
mKoJie. Jist 9TOro yYuTeNn0 peKOMEHIYeTcs IO0UpaTh 3aaull MPaKTHYECKOTO XapaKTepa s
paccMaTpuBaCMbIX TEM, YUUTH 06yqa}om1/1xc;1 CTPOUTH MATCMATHUYCCKUEC MOACIN PCAJTbHBIX
JKU3HCHHBIX CI/ITyaHI/Ifl, MMPOBOJAUTHL BBIYMCIICHHA W OLNCHUBATH AJACKBATHOCTH IIOJIYYCHHOI'O
pesynbrata. KpaliHe BaXHO MNOTYEPKUBATH CBSI3M TEOMETPUM C JAPYTMMH IIPEAMETAMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHHUs] TEeOMETpPUYECKMX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYSHHbIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hanboliee
SPKO BHIHBI B TeMaX «BekTopb», « TpUroHOMeTpUYecKrue COOTHOMECHUD», «MET01 KOOPIUHATY
u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 7—9 Kjaccax m3ydaercss yueOHbI Kypce «leomerpus»,
KOTOPBI BKIIIOYAET CIAEAYIOLIUE OCHOBHBIE pa3zieibl cofepxanus: «I'eomerpuueckue GUrypsl u
UX CBOICTBa», «/I3MepeHne reoMeTpUYECKUX BEIUUUHY, a TaKkkKe «JleKkapToBbI -KOOpIMHATHI Ha
II0CKOCTHY, «BekTopb», «JIBuxenus miockoctu» u «IIpeoOpazoBanust moao0us».

VY4eOHblii MJIaH NpeaycMaTpuBaeT U3ydyeHHe reOMEeTpUU Ha 0a30BOM YpOBHE, UCXOJS U3
He MeHee 68 ydeOHBIX 4acoB B ydeOHOM rojy, BCETrO 3a TpH rojia oOyueHus — He meHee 204
4acoB.

COJEPKAHHME YYEBHOI'O KYPCA (I1I0O TOJAM OBYYEHMUA)

7 KJIACC

Hauanbnuble nmonstusa reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. YToJ. Buael yrios.
Beprukanbuele u  cMexHble yriabl. buccekrpuca yrna. Jlomanas, MHOTOYrOJbHHK.
[TapanienbHOCTh M NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummempuunvie gueypvl. Ochosnvie ceoticméa oceeoi  cummempuu’. TIpumeps
CUMMETPHUHU B OKPYXKAIOIIEM MUPE.

OcHosHble nocmpoenust ¢ NOMOWbIO YUPKYISL U TUHEUKU.

Tpeyronpauk. BrvicoTa, mMeamuana, OuccekTpuca, WX CBOHCTBa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUM TPEYrOJIbHUKU. HepaBEeHCTBO TPEYrOJIbHUKA.

CpoiicTBa W TPHU3HAKH PAaBHOOEIPEHHOTO TpeyroibHHKA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

13,I[CCL " fajie€ KypCuBOM 0003HaYCHBI TEMbI, U3YUCHHUC KOTOPBIX MPOBOAUTCSA B O3HAKOMUTCIBHOM IUJIAHE. Hez[aror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4acMOoro mMarcpuaJjia.



CpolicTBa M NpU3HAKK NapauieiabHbIX NpsAMbIX. CyMMa yrioB TpeyrojibHUKa. BHemHue
YTJIbl TPEYTOJIbHUKA.

[IpssmoyronpHblii TpeyrojapHUK. CBOMCTBO MeIuaHbl NPSMOYTOJIBHOTO TPEYroJIbHUKA,
NpOBEACHHOW K rumnorteHys3e. lIpu3Haku paBeHCTBA INPAMOYIOJIBHBIX  TPEYrOJIbHUKOB.
[IpsiMOyrosbHbIN TPEyroibHUK ¢ yrioM B 30°.

HepaBeHcTBa B T'COMETpPHH: HepaGeHCmME0 mpey2oibHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, TeopeMa o OoyblIeM yrie u OOoJbIIeld CTOpOHE TpeyroyibHuKa. llepneHmukymsp u
HAKJIOHHAs.

I'eomempuueckoe mecmo mouex. BUCCEKTpHUCA yria U CEPEIUHHBIM NEPIEHAUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.

OkpyXHOCTb W Kpyr, XOopJa WU JAMAMETp, UX CBOIcTBa. B3aummHOe pacnosyioxeHue
OKpyXHOCTH M mnpsimoil. KacarenbHast u cexymas Kk okpyxHocTu. OKpyKXHOCTb, BIIUCaHHas B
yroJi. BimcanHast 1 OlMcaHHasi OKpYKHOCTH TPEYrOJIbHUKA.

8 KVIACC

UYerslpéxyronpauku. [lapamienorpaMmM, ero npu3sHaku W CBOWcTBAa. YacTHbIE cCiydau
napajuieIorpaMmMoB (MpSMOYTOJIBHUK, pOMO, KBaapaT), UX NMPU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpamenus, e€ cBoKcTBa U npu3Haku. [IpsimoyronbHas Tpanenus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o nNponopyuoHanbHulx ompeskax. CpenHue ITUHUU
TpPEeYroJibHUKA U Tpaneuuu. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvruxos, koagduyuenm noooodus. Ilpuznaxu noooous mpeyeorbHUKos.
[IpuMenenne moao0us NMPU PEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa mommaaei reomerpuueckux Guryp. @opmynsl s TJIOMAINA TPEYroabHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIICHKE TI0MaIeH To100HBIX QUTyp.

Boruncnenue miomasaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHUH MPAKTHUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIJIa MPSMOYTOJILHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. TpuroHomerpudeckue GpyHkuun yrioB B 30°, 45° u 60°.

Brrcannble U LIEHTpalIbHBIE YIJIBI, YTOJ MEXAY KacaTelabHOW U XOpAOH. YTJIBI MEXAY
XOpJAaMHU U CeKyIIMMH. BrucaHHble U ONHMCAHHBIE YeTHIPEXYroJbHUKH. B3anmHoe
pacmojio)keHue JAByX OKpyxkHocTeil. Kacanue okpyxnocteil. OOmue KacaTelbHbIE K JABYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, taHreHc yrioB or 0° mo 180°. OCHOBHOE TPHUIOHOMETPUYECKOE
TOXKJecTBO. POPMYIIbI IPUBEICHUSL.

Pemenune TpeyroibHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYcOB. Perienue
IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npouzgedenuu Ompe3Ko8 Xopo, Meopemvl O HNPOU3BEOEHUU OMPe3KO8
ceKywux, meopema o Keaopame KacameibHOU.

Bekrop, anmuHa (MOIynb) BEKTOpPA, COHANPABIEHHBIE BEKTOPBI, MPOTHBOIOJIOMKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMd HaJ
BeKTOpamHu. Pa3iiojkeHne BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpA.
CkanspHO€e MPOU3BENEHNE BEKTOPOB, IPUMEHEHUE /ISl HAX0K/IEHUS JJIUH U YIJIO0B.

JlexkapToBbl KOOpJIMHATBl Ha IIJIOCKOCTU. YpasHenus npsamoti W OKPYKHOCTH B
KOOpJMHATaxX, IEpECEUEHNE OKPYKHOCTEN U NPAMBIX. METO1 KOOPAMHAT U €r0 PUMEHEHHE.

[IpaBunbHBIE MHOTOYroJpHUKU. [[nvHa okpyxkHOCTH. I'pamycHas um paauaHHas mepa
yria, BBIYMCIIEHUE JUTMH IyT OKpyKkHOcTel. [lmomanp kpyra, cektopa, cermMmeHTa.



Heudicenuss  naiockocmu U @HympeHHue — cummempuu — Queyp  (nemenmapHvie
npeocmasnenus). Ilapannenvhuoiil neperoc. Ilogopom.

KoHTpo.1bHO-U3MepUTeIbHbIE MaTePUAJIbI

[IpoBeneHnEe OICHKHM MOCTWKEHHUH IIIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS Y4E€OHOTO
npeaMera MpoBOAUTCS B (opMe TEKYIIero W pyOeKHOTO KOHTPOJIS B BHUJAE: KOHTPOJBHBIC
paboTBI, caMOCTOSITETbHBIE pPAOOTHI, 3a4eThl, MATEMATHYECKHE IUKTAHTHI, IMPAKTHYECKHE
paboThI, MMCHMEHHBIH OTBET 10 MHIUBUIYaIbHBIM KapTOUYKaM-3aaHUsM, TECTUPOBAHHE.

Hns oOyuatommxcst ¢ 3[IP Bo3MOXHO wu3MeHeHHE (QOPMYIUPOBKH 33JaHUl  Ha
«IIOLIArOBYIO», — aJaNTalMio IpelaraeMoro oOydaromemycss TeCTOBOrO  (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuaia: WCIOJIb30BAHWE YCTHBIX M NMHCHMEHHBIX WHCTPYKIHH, YIpPOIIEHUE
JUTMHHBIX CJIOKHBIX (POPMYIUPOBOK MHCTPYKIMH, PEIIeHHE C OMOpOi Ha alroput™m, obOpaset,
WCTIOJIH30BaHUE CIIPABOYHON HH(OPMAIIHH.

MNVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O ITIPEAMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30BAHMUS

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBaIUsi K OOy4eHMIO MaTeMaTHUKe U IeJIeHaNpaBlIeHHOW TO03HaBaTEIbHOU
NesITeNIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JeATelIbHOCTb,
TpeOyIOIIYI0 MaTeMaTHYECKUX 3HAaHUH, B TOM YHCJIE YMEHUE YUUTHCS Y IPYrUX JHOACH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYyallUlO, OBbITh TOTOBBIM JEWCTBOBAaTh B
OTCYTCTBHE rapaHTHH ycIlexa;

criocoOHoCTh oOyvaronuxcst ¢ 3IIP k oco3Hanmio cBoux JeHUIIUTOB W TPOSIBICHHE
CTPEMJIEHUS K MX NPEO0JI0JICHHUIO;

CIOCOOHOCTh K CAMOPA3BUTHUIO, YMEHUE CTABUTh TOCTHKHMBIE LIENH;

YMEHHE pa3iauyaTb ydeOHble CUTyallUM, B KOTOPbIX MOXHO JI€HiCTBOBaTh
CaMOCTOSITENIBHO, U CUTYyalluH, IZie cilelyeT BOCIOJb30BaThCS CIPAaBOYHOM MH(OpManue mim
JAPYTrUMH BCTIOMOT'aTeIbHBIMU CPEACTBAMU;

CIOCOOHOCTh NEPEHOCUTh MOJIydEHHbIE B XOJ€ OOydYeHMsI 3HaHMS B AaKTYaJIbHYIO
CUTYalUIO (TIpU PELICHUH KUTEHCKUX 3a/1a4, TPeOYIOINX MaTeMaTUYECKUX 3HAaHUH);

CIOCOOHOCTh ~ OPHEHTUPOBATbCS B  TPeOOBAaHMSAX W IpaBWIAX  IPOBEACHUS
IIPOMEXXYTOYHOM U UTOrOBOM aTTECTALUH;

OBJIaJZICHUE OCHOBaMHU (PMHAHCOBOM I'PAMOTHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

Ognaodenue ynugepcanbHolMu yueOHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

yCTaHaBJIMBaTh NPHUYMHHO-CIIEJACTBEHHbIE CBS3M B XOJ€ YCBOEHHUS MAaTeMaTHYeCKOro
MaTepuana;

BBISBJIAT A€(DUIUT JaHHBIX, HEOOXOAUMBIX JJIsl pellieHHs] TIOCTAaBICHHOM 3a1auu;

C MOMOIIBIO YYUTENsl BBIOUPATh CIIOCO0 peleHuss MaTeMaTUUecKoN 3a1a4uu (CpaBHUBATh
BO3MO’KHBIE BApUAHTHI PEIICHUS);

IPUMEHATh U MPeoOpa30BbIBaTh 3HAKM U CHMBOJIBI B XOJI€ PELICHHs MaTeMaTH4eCKUX
3ajay;

YCTaHaBIMBAaTh UCKOMOE U JJAHHOE IPU PEUIEHUH MaTEMaTHUECKOH 3a7auu;

NOHMMAaTh M HUHTEPHPETHPOBATH HHPOPMALMIO PpA3IMYHBIX BHJIOB U  (opMm
IIPE/ICTaBIICHMS;

WITIOCTPUPOBATH peliaeMble 3a/1a4i IrpauuecKUMHU CXeMaMu;

3G PEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(OPMALHIO.

MOHMMAaTh M HCIHOJb30BaTh MaTEeMaTUYeCKHE CpEACTBA HArMSAHOCTH (rpaduky,
JMarpaMMbl, TaOJIULBI, CXEeMBI U JIp.) U WILTIOCTPALIMH, HHTEPIPETallu, apryMEHTallNH.



Ognadenue yHugepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU O€lICI 8UAMU:

OpPraHu30BBIBATh YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTENIEM H
CBEPCTHHKAMH B MIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJUTH 00IIMe crocoObl paboThI; paboTaTh B IPyIIe: HAXOIUTh
olmiee pemieHHe W paspemarb KOH(IIMKTBI Ha OCHOBE COTJIACOBaHMS NO3MLIUH W ydéTta
MHTEPECOB; CIIyIaTh NapTHEPA; GOPMYIMPOBAThH, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE,

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB NMPH HAJIMYWU PA3HBIX TOYEK 3PEHUS U
paszpematb KOHQIUKTHI HA OCHOBE YU4€Ta MHTEPECOB M MO3UIMIA BCEX YIaCTHUKOB,;

apryMEHTHPOBATh CBOIO TO3WIUI0 U KOOPIMHHPOBATH €€ C MO3HIUAMHU IMapTHEPOB B
COTPYZIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM NEeSITEIHbHOCTH;

BBITIOJIHATE  CBOIO  4YacTb pabOThl, JOCTUTaTh KA4yeCTBEHHOTO pe3yiabTara U
KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTUMH WICHAMHU KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OO MTPOTYKT.

Ognaoenue ynugepcanbHbIMu Y4eOHbIMU PeYIAMUGHBIMU OCUCINGUAMU:

CTaBUTh IIeNM, BBIOMpPATh MW CO3JaBaTh AQITOPUTMBI JUISL PEHICHHS Y4eOHBIX
MaTeMaTHYeCKUX MpooIem;

TUTAHUPOBaTh M OCYIIECTBISTh JEATENBHOCTh, HANPABICHHYIO Ha peIIeHue 3ajad
HCCIIEI0BATEIILCKOTO XapaKTepa.

dbopmynmupoBaTh M yOepXKHBaTh  y4eOHYIO  3amady, COCTaBIsATh IDIAaH |
MMOCJIEA0BATEILHOCTD JCHCTBHIA;

OCYIIECTBIISITH KOHTPOJIb TI0 00pa3ily ¥ BHOCHTh HEOOXOIUMBIE KOPPEKTHBHI,

KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT yUeOHOW MAaTEMaTHIECKOH e TeTbHOCTH;

aJIeKBaTHO OIICHMBAThH MPABUIBHOCTh WJIM OIIMOOYHOCTH BHITIOJHEHHS Y4€OHOU 3a1aum,
e¢ 00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BOSMOYKHOCTH €€ PEIICHMS;

CIMYaTh CHOCOO JEHCTBUSL M €ro pe3yiabTaT C 3aJaHHBIM JTAJOHOM C IENbIO
0OHapy>KEeHUsI OTKIIOHCHUI U OTJIMYWHN OT ITaJOHA.

NPEABHUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH ITPH PEIICHUN YIeOHOH 3a1aum;

NOHUMATh TPHYUHBL, MO KOTOPBIM HE OBUI JOCTUTHYT TpeOyemblil pe3ynbTar
TeATeNbHOCTH, ONPENENIATh MO3UTUBHBIC N3MEHEHHUS M HAIPaBJICHUS, TpeOyIomue naabHenen
paboTHI;

PErynupoBaTh CIIOCOO BBIPAKEHUS SMOLIHIL.

HNPEIMETHBIE PE3YJIBTATHBI

Pesynbratel  ocBoeHuss yuebHoro nmnpeamera «Maremartuka (BkiItouas —anreopy,
T€OMETPHUIO, BEpPOSITHOCTh W  CTAaTUCTUKY)», paclpefesieHHble 10 TrojaM oOydyeHwus,
dbopMynupylOTCA 10 NPUHLUIY O0OaBIEHUS HOBBIX pE3yAbTATOB OT ToJa K TOAY, YXKe
Ha3BaHHBIE B MPEABLAYIIMX TOJaxX IMO3WIHU, KaK MPaBWIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (pe3y/lbTaThl OYEPEAHOTO ToJa [0 YMOJYAHUIO BKJIIOYAIOT PE3yIbTaThl
MIPEIbIAYIINX JIET).

IJIAHUPYEMBIE IIPEJJMETHBIE PE3YJIbTATHI OCBOEHUS PABOUYEM

IMPOI'PAMMBI KYPCA «'EOMETPUS» (IIO TOJAM OBYYEHMUS)

OcBoenne yuebOHOro Kypca «l'eomMeTpus» Ha ypoBHE OCHOBHOTO OOIIEro oOpazoBaHUs
JOJKHO 00eCreunBaTh JOCTHKEHHE CIEAYIOMIMNX MTPEeIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KJIIACC

Pacrio3HaBaTh M3ydeHHBIE TeOMETpUYEeCKHe (QUIyphl, ONpEeAesATh HUX B3aUMHOE
pacroyio)keHue, HM300paxkaTb I'eOMETpUUECKHE (UTYphl; BBINOJHATH YEPTEXKHU IO YCIOBHIO
3agaun. VM3MepsaTh JMHEHHbIE W YIJIOBBIE BETUUMHBI. Pemarh 3aayd Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JMHEWHBIX U YTJIOBBIX BEJIMYMH MPEJIMETOB B pPEaIbHOM JKM3HHU,
pa3MepoB MPHUPOIHBIX 00BEKTOB. Paznuuarh pasmMepsl 3THX 0OBEKTOB 10 MOPSIKY BEITUYHHBI.



Crpoutb yepTexu K reOMETPUUECKUM 3aja4aM (C MCIOJb30BAaHUEM CMBICIOBOM OIOPHI:
HABOJISIINE BOIIPOCHI /WM aJITOPUTMA YUEOHBIX ACHCTBHH).

Ilonp30BaTbCcsi NPU3HAKAMU DPAaBEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB TPU PEIICHUH 33/a4.

[IpoBOAUTH NOKA3ATENBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[lonb3oBaTbcsi NpU3HAKaMU PaBEHCTBA IPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJMaHbl, IPOBEIEHHOW K THUIOTEHY3€ MPSAMOYrOJIbHOTO TpPEYrojbHHKA, B pEIICHUU
TEOMETPUYECKUX 3a/1a4 (C HCIOIB30BAHMEM 3PHUTEIBHON HArJSAHOCTH W/WIM BepOATbHOU
OTIOPBI).

OmnpenensTh NMapasieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensiTh NapamieabHOCTh MPSAMBIX C TIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSAIMOM 70 TOYEK APYroM MpsiMOil.

Pemats 3agaun Ha kieTyaTtoi Oymare.

[IpoBOaUTH BBIYMCICHUS U HAXOJUTh YHCIOBbIE W OyKBEHHbIE 3HAYEHHs YIJIOB B
F€OMETPUYECKMX  3aJad4aX C  MCHOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpPH IEPECEUEHUH JIBYX MapajlIebHbIX
NPSIMBIX CEKyIIel. Pemare mpakTnyeckne 3a1a4n Ha HaX0K/JICHUE YIJIOB.

Nmets npencTaBieHne 0 NOHIATHE TE€OMETPUYECKOTO MECTA TOYEK.

@opMyIHpPOBATH ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpJbl U IMaMeTpa OKPYKHOCTH,
II0JIb30BATHCSI X CBOMCTBAMH. ¥ METh IPUMEHSATh 3TH CBOVMCTBA MPH PEIICHUH 3aa4.

OpueHTHpOBaThCA B MOHATHUIX: ONMCAHHAs OKOJIO TPEYrOJbHHUKA OKPYKHOCTb, LIEHTP
OMHCAaHHOM OKpyxkHOcTU. OneprupoBaTh Ha 0a30BOM ypoBHE (haKTaMHU O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IIEPECEKAOTCS B OJJHOM TOUYKE, U O TOM, YTO CEPEIUHHBIE IEPIEHANKYIISAPBI
K CTOPOHAM TPEYroJIbHUKA IEPECEKAIOTCA B OJHOU TOUKE.

OpueHTHpOBATBCSA B MOHATUAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE: KacaTelbHas K
OKPY’KHOCTH, TEOpeMa O NEPIECHINKYISIPHOCTH KACaTENbHOUW U paJuyca, IPOBEAEHHOTO K TOUKE
KaCaHUsl.

Hmetp npexncraBieHUe O NMPOCTENIINX F€OMETPUUECKUX HEPABEHCTB, MX IMPAKTUYECKOM
CMBICIIE.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE MIOCTPOEHUS C IIOMOIIBIO IUPKYJISl U JIMHEHKU.

8 KUIACC

PacrioznaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BATHCA HX
CBOMCTBaMH MPU PEHICHUH F€OMETPUUECKHX 3aay.

OpueHTHpOBaThCSI B MOHATUU — TOYKH TEPEeCceUYeHUs MeIuaH TpPEeyroJibHUKa (LEeHTpa
Macc) B peIICHUH 3a]1a4.

Brnagets nonsiTueM cpefHel IMHUU TPEYroJbHUKA U TPaNeliy, IPUMEHITh UX CBOMCTBA
P PEUICHUH MPOCTEUIIINX reoOMeTpUIecKuX 3a1ad. meTs npeacrapnenue o teopeme dasneca u
TeopeMe O MPOMOPIUOHATBHBIX OTpe3Kax, MPUMEHITh UX JJIsl PEUICHUs MPaKTHYEeCKUX 3a1a4 (C
OTIOPOH Ha 3PUTENILHYIO HATIIATHOCTB).

[IpumensTr  mpu3HakuM  NOAOOMS  TPEYrOJIbHUKOB B PEIICHUH  HECIOKHBIX
r€OMETPUUECKHX 3a/1a4.

[Tonb3oBatbest TeopeMoit Iludaropa mist pemieHus reOMETPUUECKUX M MPAKTUYECKUX
3azay.

Brnagets moHATHSMU CHUHYCa, KOCMHYCAa M TAaHTE€HCA OCTPOro yIjia MpsIMOYrOJbHOTO
TpeyronpHuka. [lomp30BaThCs 3TUMH TOHATHUSAMHU JJIS pEIICHHs] MPaKTUYECKHX 3adad (Mpu
HEO0OXO0IMMOCTH C OTIOPOH Ha alTOPUTM TpaBHIIa).

Boeruncnsate (pa3nuyHbIMEH  ciocobaMu) (¢ OMOpOM Ha CHpPaBOYHYHO HHGOPMAIIUIO)
IUIONIalb TPEYroJbHUKA U TJIOUIAJAW MHOTOYIOJNBHBIX (UTyp (MONB3yACh, TAe HEOOXOAUMO,
KambKyIATOpoM). [[puMeHsTh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Brnagets NmOHATHAMM BOMCAHHOTO M ILIEHTPAJBHOTO YIJIA, HCIOJIB30BATh TEOPEMBI O



BIIMCAHHBIX yIJIaX, yIJIax MEXAy XopJaMu (CEKyIIMMH) U Yyrile MEXIy KacaTelbHOW U XOpAoi
IIPU pELIEHUH IPOCTEMIINX F€OMETPUUECKHX 3aau.

Bnanerps nmoHATHEM ONMCAHHOIO YETHIPEXYIOJbHUKA, IPUMEHSTh CBOWCTBA OIMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUH ITPOCTEUILNX 3a1a4.

[IpuMeHATh MOTy4YEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTUUYECKHE MOJEIN IS
3aJa4 peaJbHOU KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYHCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPHH (MIOJIB3YSCH, T/I€ HEOOXOAUMO, KAIBKYISATOPOM).

9 KVIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3auyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («pPELIEHHE  IPSIMOYIOJIbHBIX
TPEeYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[lonb3oBatbest  opmynaMu  OpUBENEHUS W OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXKJIECTBOM Il HAXOKJEHHUS COOTHOILIEHHH MEXy TPUTOHOMETPUYECKMMHU BEIUYMHAMU (C
OTIOPOi Ha CIIPABOYHYIO HH(POPMAITHIO).

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCHHYCOB JUIsl HAX0XK/IE€HUS PAa3JIMYHBIX IEMEHTOB
TPEYroJibHUKA («peUIeHHE TPEYroJbHUKOBY), MPUMEHSITh HX MpPU PELIeHUH MpOCTeHIINX
reOMEeTPUUYECKUX 3a/1a4.

Bnagerp moHsTHSAMH npeoOpa3oBaHMsS  [MOJ00HS, COOTBETCTBEHHBIX 3JEMEHTOB
nonobubx Quryp. Ilomp3oBaThesi cBoMcTBaMM MMOAOOMS TMPOU3BOJIBHBIX (UTYP, YMETbH
BBIYMCIIAT JUIMHBI U HAaXOJUTh YIJIbl Y MOJOOHBIX (Uryp (1Mo aaroputMmy y4eOHbIX NEHCTBUIL).
[IpumeHsTh cBOMCTBA MOAOOMS B MPAKTUYECKUX 3a/JadaX. YMETb MPHUBOJUTH TNPUMEPHI
MOJOOHBIX (PUTYp B OKPY)KAIOIIIEM MUPE.

Ilonb3oBaTbesa TeopeMamu (1O BU3YaJlbHOM OINOpE) O MPOM3BEAEHUHM OTPE3KOB XOPI, O
IIPOU3BEJICHNN OTPE3KOB CEKYIIMNX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCcsi BEKTOpaMH, IMOHUMATh HMX TI'€OMETPUYECKHMA W (DU3WYECKUNA CMBICT,
IPUMEHATh UX B PELICHUHM TeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckamspHoOe
IIPOU3BEICHNE BEKTOPOB IJIsl HAXOXKIEHUS JUIMH U YTJIOB.

Ilonp30BaTbcs METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHATh €ro B pPELIeHUU
reOMETPUYECKUX U IMPAKTUYECKUX 3a1au.

Brnaners NOHATUSAMHU NPaBUIIBHOTO MHOTOYIOJIbHUKA, UIMHBI OKPYKHOCTH, JUIMHBI TYTH
OKpPYXHOCTU M paJMaHHON Mephl yria, yMeTb BBIYMCIATH IUIOLIAAb Kpyra M ero dvacreil (c
Onopoil Ha crnpaBouyHyro HH(popmanuio). [IpUMeHATh MONTyYyeHHbIE YMEHHMS B IPAKTUYECKHX
3ajavax.

Haxonuth ocu (MM LEHTPBI) CUMMETpUU (QUryp, NMPUMEHATh JBUKEHUS IUIOCKOCTH B
IPOCTEHUIINX CITydasX.

[IpuMeHsATH MOJydyeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENU IS
3aJjay peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (QYHKUIUH (MONIB3YSCh, I71€ HEOOX0UMO, KAJIBKYISATOPOM).






TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KounuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mudposbIe)
n/m | TeMIpPOrpaMmbl Bcero | Kountpoabubiepadorsl | [IpakTuueckuepadoTsl
o0pa3oBaTe/bHbIEpeCypPChI
[Ipocrenmme reomeTpudecKue
1 (burypsl u uX cBoicTBa 14 0 0 bubnrotexa LIOK
P i https://m.edsoo.ru/7f415¢e2e
N3mepennereoMeTpuueCcKUXBETUINH
2 TpeyrosbHUKN 22 1 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE pAMBIE, CYMMa 14 1 0 bubmuorexa [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpYyXHOCTb U KPYT. 14 1 0 bubnuoreka [IOK
['eoMeTpuueckue nmocTpoeHus https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpEeHME, 0000IIEHNE3HAHMI 4 1 0 bubmorexa LOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 63 4 0
[TPOI'PAMME




8 KUIIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepa3aejioB U (muposbIe)
n/n TEMIIPOrpaMMBbl Bcero Koutpoabubiepaborsl | [IpakTuyecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
1 YeThIpEXYyroIbHUKA 12 1 0 bubmmorexa [TOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bubmmoreka [{OK
2 MIPOTNIOPLIUOHAIBHBIX OTPE3KaX, 15 1 0
https://m.edsoo.ru/7f417e18
0JA00HbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue
3 IIJIOIIAJIEN TPEYTOJIbHUKOB U 14 1 0 bubnuoreka [IOK
MHOTOYTOJIHBIX QUTYD. https://m.edsoo.ru/7f417¢e18
[Tnomaaumo 1o OHBIXPUTYD
4 Teopema IIudaropa u Havana 10 | 0 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIabl B OKpY>KHOCTH.
Bnucanneie u onrcanHbie
5 YeThIPEXYr0JIbHUKH 13 1 0 Bubmmorexa LIOK
Pexyr ’ https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxxHocteit
bub K
6 [ToBTOpEHME, 0000IIEHNE3HAHUI 4 1 0 nommorexka O
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[NPOI'PAMME




9 KUIIACC

N KounyecTBouyacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bceer KonTtpoabHubiepador IIpakTnuyeckuepador
TeMIIPOrpaMMbl o0pa3oBaTe/bHbIEpPecypc
11 0 bl bl
bl
Tpuronomerpus. Teopemsl
bubmmoreka [{OK
1 KOCHHYCOB U CUHYCOB. 16 1 0
https://m.edsoo.ru/7f41al2c
PemrennerpeyronbHuKOB
[IpeobpazoBanue mo100usl.
bu6moreka [IOK
2 Merpudeckue COOTHOIIECHUS B 10 1 0
https://m.edsoo.ru/7f41al2c
OKPY’KHOCTH
3 BekTopst 12 1 0 bubmorera [IOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBIKOOPAMHATHIHAIIIIOCKOCT 9 | 0 bubnuoreka [IOK
U https://m.edsoo.ru/7f41al2c
[IpaBUsIBHBIE MHOTOYTOJIBHUKH.
5 JnmrHa OKpY)KHOCTH M IIOIIAb 8 0 0 bubmorexa HOK
PyX = 'E[ https://m.edsoo.ru/7f41al12c
Kpyra. Beruncnenuenomanaein
6 JIBYOKESHHUSIIOCKOCTH 6 0 0 bubmorera [JOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHUE, 0000IICHNE, 7 ) 0 bubnunoreka [JOK
cUCTeMaTHU3alI3HAHU I https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[NPOI'PAMME




TEMATHYECKOEIINIAHUPOBAHUEYUYEBHOI'OKYPCA«I'EOMETPUS» (IIOT'OJAMOBYYEHUA)

Tematuueckoe IIJTaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJAMMBIX Ha OCBOCHUC K&)I(I[Oﬁ TCMBI yqe6H0r0 Kypca

«FeOMCTpI/ISI» aHaHTHPOBaHHOﬁ OCHOBHOM O6pa30BaTeHBHOﬁ nporpaMmMbl OCHOBHOTO O6H_IGI‘O O6p2130BaHI/I$I 06y‘IaI-OIJ_II/IXC$I C
3aﬂep>1<1<0ﬁ MNCUXUYCCKOI'0 PazBUTHsA, B ICJIOM COBIIAJJAaIOT C COOTBCTCTBYIOIIHUM Pa3/iCJiOM pa6oqel71 IporpaMMbl y‘le6HOFO
Kypca «rcoMCTpusi» 06p830BaT€JIBHOI>'I nporpaMmbl OCHOBHOT'O 06IJ_[€FO O6pa?>OBaHI/I$I.

7 knacc(HemeHee 68 u)

Ha3Banuepa
OcHoBHOecCO/IepKaHUE OCHOBHBIEBUABIIEATEILHOCTHOOYYAKO LM XCS
3aes1a(TemMbl)
Kypca(quciio
4acoB)
IIpocTreiimme [IpocreiimuereomeTpudeckie 00bEKThI: TOUKU, IPSIMbIE,JIydd | (POpMYJIMPOBATHOCHOBHBICTIOHITHSIHOIPE/ICIICHUS.
reoMeTpuyecKue |HMyrJIbl,MHOTOYrOJIbHUK,JJOMaHasl. Pacno3naBarh  U3y4YeHHBIE  TE€OMETpUYECKHE  (DUTYPHI,
(urypsi CMeXHBIEUBEPTUKAIbHBICYTJIbI. ompeneJsATh KX B3aMMHOE pACIOJIOKCHHE, BBINMOJIHATH
HHUX CBOIMCTBA. PaboTacnpocreimmmuaepTekamu. 4epTEKIOYCTOBUIO3a1a4H(CHUCTIONE30BAHUEM CMBICTIOBOM
HN3mepenue N3mepennennHeHbIXUYTI0OBBIXBEINYMH, BBIYHCIICHUE OTIOPBI:HABO IS EBOIPOCHIM/ UITHAITOPUTMAaYIeOHBIX
reoMeTpuYecKnuX |OTPE3KOBUYIJIOB. JICHCTBHI ).
BeJIUYUH Ilepumerp u  mmomans  ¢uryp, cocraBieHHbIX 13| IIpoBOAMTBLIIPOCTEHIINETIOCTPOCHUSICTIOMOIIBIONUPKYISH
(14u) MPSIMOYT OJIbHUKOB. JIMHENKY.

N3MepAThINHEHHBIENYTIIOBBIEBETMUNHBIT€OMETPUUECKUXH
NPaKTUYECKUXOOBEKTOB.

Omnpenensith «Ha IJa3» pa3Mepsl
NPOBOAUTHIPYOYIOOIIEHKYHX Pa3MEPOB.

PCaJIbHBIX 06’LCKTOB,




Pemarb3agaurHaBbIYMCIEHUEATMHOTPE3KOBUBEINYNH
YIJIOB.
Pematb3agaurHaB3auMHOEPACIIOI0KEHUET€OMETPUUECKUX
buryp.

IIpoBoanTh KiIaCCUPUKALUIOYTIOB, BBIYUCASATHIMHENHbIE U
YIJI0BBIEBETUYHUHBL, IPOBOAUTHHECI0KHbIEHE00X0JUMbIE
JI0Ka3aTeIbHBIEPACCYKICHHUS.

3HAKOMUTHCACUCTOPUEH PA3BUTHSAIT€OMETPHH.

TpeyroabHukn
(229)

[lonsiTve ©  paBHBIX TPEYroJbHUKAX U  MEPBUYHBIE
MIpe/ICTaBICHUSIOPaBHBIX(KOHTpY?HTHBIX ) purypax. Tpu
MpU3HAKapaBEHCTBATPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX — TPEYTOJbHUKOB.
CBOMCTBOMEAMAHBIIIPAMOYTOJIBHOTOTPEYT OJIbHUKA.
PaBHOOeIpeHHBIENPaBHOCTOPOHHUETPEYT OIbHUKU. [ [pr3HaKu
HCBOMCTBAapaBHOOEPEHHOTOTPEYrOJIbHHUKA.
[TpoTHUBOOJIBIIIEHCTOPOHBITPEYT OJILHUKAICKUTOOTBITTUI

yTOJI.

Pacno3HaBaTbnapbIpaBHBIXTPEYT 0JIbHUKOBHATOTOBBIX
yeprexax(CykazaHUEeMIPU3HAKOB)IPUHEOOXO0JUMOCTHUC

BHU3YyaJIbHOWOMOPOH.

BeiBoguTh cinencTBuss  (paBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB)U3PaBEHCTBTPEYTOJIbHUKOB.

®opmMyIHpOBaTH OTIpEIeTICHHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJIbHOTO, PSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeIuaHbl TPEYroJbHMKA; CEPEIMHHOIO IEpHEeHIUKYIsIpa




IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
Hepasencmeompeyzonvnuxa. Hepasencmeo
JIOMAHOLI.

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIIOM B
30°.I1epBBICIOHATHSA0I0KA3ATEIBCTBAX

BI€OMETPHH.

OTpE3Ka;IepUMETPATPEYrOIbHUKAIIPHHE00X0 JUMOCTUCOIOPOit
HAaJIrOPUTMIIPABUIIA.
®opMyIHPOBATHCBOMCTBAUIIPU3HAKMPABHOOEIPEHHOTOTPEYT
OJIBHUKA.

Crpoutrp  yeprexu, pemaTb
HaXO0/IEHUSPaBHBIX TPEYrOJIbHUKOB.
I[IpuMeHATHIPU3HAKMPABEHCTBAIIPSIMOYT OJIbHBIXTPEYT OJIbHUK
OBB3a/1a4ax(CHUCII0Ib30BAHUEMCMBICIOBOHONIOPHI:HABOASIIUEB
OTIPOCHIN/UIHAITOPUTMAYIEOHBIX IEHCTBU ).

Hcnonb3oBarh 1UPpPOBbIE pecypchbl I HCCAEA0OBAHUSA
CBOMCTBU3YyYaeMBIXUTYD.

3HAKOMUTBCACHCTOPHEH Pa3BUTUATEOMETPHUH.

3aJlav9dM C IIOMOIIBIO

IMapanieabHble [TapamnensHbIenpsiMbIe, nXCBOKCTBA. HakpecTiiexkanue,cooTBeT | @opMyJIHPOBATHL MOHATHE  TAPALIEITHHBIXITPIMBIX,
npsiMbie, CTBEHHbIE U  OJHOCTOPOHHHE  yIibl  (0Opa3oBaHHBIC | HAXOAUTHIPAKTHUCCKUCTTPHMEDHI.
CyMMAayrJjoBTpe MpHUIepeceYeHUUIIapaIeTbHBIXITPSIMBIXCEKYIIIEH ). H3yuarb CBOIiCTBa yIJIOB, 00pa30BaHHBIX npu
yrojabuuka(14u [Ipu3HakmapamwieTbHOCTUIPIMBIXYEPE3PaBEHCTBOPACCTOSIHUH | TEpECECUCHUUTIIAPATIIEIbHBIXIIPSIMBIXCEKYIIEN
) OTTOYEKO JHOUIIPSIMONUTOBTOPOUIIPSMONA. IIpoBoauThaOKa3aTENBCTBA. D OPMYIHPOBATHTEOPEMYIIApA
Cymma YIJI0B TPEYroJIbHUKA u JUIETTbHOCTUIBYXIIPSAMBIX CIIOMOIIbIOYTJIOB,00pa30BaHHBIXITPUIT
MHOTOYT0JIbHUKA. BHEITHUE YTIBITPEYroJIbHUKA €pPEeCeYCHUMATUXIIPSMBIXTPETbEUTIPSMOIA.
BbiuncasTe CyMMY YIJIOB TPEYTOJIbHUKA U
MHoroyroisHuka. HaxoaurbuncioBsie  u
OyKBEHHbBIC 3HAYCHUS yIJI0B
BI€OMETPHUECKUX3aa4aXCUCIIOIb30BAaHUEMTEOPE
MOCYMMEYTJIOBTPEYrOJIbHUKAUMHOTOYT'OJIbHUKA.
3HAKOMHUTBCSCHCTOPHEN Pa3BUTUATCOMETPHUH.
Oxkpy:KkHOCTH OxpyXHOCTb,XOpAbINANAMETPBL, UXCBOKCcTBA. KacarenbHasakokp | @opMyJaupoBaTHOINpeaeIeHu s OKPY>KHOCTH,XOPAbL, AUAMETP
U KpYT. y’)KHOCTH.OKpYKHOCTb,BlIucaHHasABYyrod./lonamueol MT,npum |ankacatensHONKOKPYXHOCTU. U3y4aThbUXCBONCTBA, IPU3HAKH,C
I'eomeTpuueckue |enenueszaoauax.buccexmpucaucepeounnviiinepneHOUKyIApKa | TPOUTH YEPTEKH.
NOCTPOEHUS K 2e0MempuiecKuemecmamouex. HccaenoBatb, B TOM 4YuCI€ HCHOAb3YS HU(POBbIE

(144)

OKPY)KHOCTB,OHI/ICQ.HHaHOKOJ'IOTpCYI‘OJ'IBHI/IKa.BHI/IcaHHaHB

PECYPCBI:OKPYKHOCTD, BHUCAHHYIOBYT'OJI;HEHTPOKPYKHOCTH,




TPEYTrOJIbHUKOKPY>KHOCTb.
Ipocmetiwuesadauunanocmpoenue.

BIIMCAHHOMBYI0JI;paBEHCTBOOTPE3KOBKACATEIbHBIX
Hcnonvzosamvmemool MTonadoxazamenbcmseameopemo
nepece4eHuubUCCeKmpUcy2i06mpey20IbHUKAUCEPEOUHHBIX
NepneHOUKYIAPOBKCIOPOHAMMPEY20bHUKACTOMOUbIO

I'MT.

OBiaseBaTb NOHATHAMM  BIIMCAaHHOM W OINKMCAHHOU
OKpPY)KHOCTEH TpPEYrojJbHHKAa, HAXOAMTh ILEHTPBI 3THX
OKPYKHOCTEHCONOPONHAANTOPUTMIIPABIIIA.
PemiaTb0OCHOBHBIE32JAYMHANIOCTPOEHME:yTJ1a,PABHOTO
JTAHHOMY;CEpEIMHHOT OTIEPIIEHINKYIISIPAIaHHOTO0TPE3KA;
OpsMOM,  MPOXOIAIEH  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYISIPHON TaHHOUTIPSAMOI1;0MCCEKTPUCHIIAHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Iu4HbIM 3JEMEHTaM IpHU
HE00X0IMMOCTHCHAIPABJIAIOIEHTIOMOIIBIO.
3HAKOMHUTBCSACHCTOPHEH Pa3BUTUATEOMETPHUH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH

(49)

[ToBTOpEeHNEN0O0OIICHIEO CHOBHBIXITOHITHHMIMETOIOB
Kypca7kiacca.

PemaTb3agaunMHanoBTOpeHHE, UIUTIOCTPUPYIOIIUECBSI3U
MeX1ypa3TnYHbIMUYACTIMUKYpCa.







8 kiacc(uemenee 68 u)

HazBanmuepa3snue
Ja
OcHoBHoOeconepKaHuE OCHOBHBIEBHABLIESITEILHOCTHOOYYAIOIIUXCS
(TembI)KYypca
(4ucao4acon)
YerpipéxyroabHuk | [lapamnenorpamm,eronpusnakuncporicrsa. Yactaslecnyyannapa | M300pakaTbUHAX0AUTbHAYEPTEKAXUETHIPEXYTOJIbHUKUPA3H

u

JUIENIOTPaMMOB

(IpAMOYTOJIbHUK, pOMO, KBajapar), HX

bIX BUIOB U UXDJIECMCHTHI.




(124)

npu3HakurcBoiicTBa. Tpanens. PaBHOOOKasUIIPSIMOYTOJIbHASATPA
1(S3117178
Yosoenuemeouanwi.lJenmpanvuascummempusi

D opMyJIHPOBATHLOIIPEIeIEHH S : [TapaILIEIOTrpaMMa, IPSIMOYT
OJIbHUKA, pomba, KBaJpara, Tpaneuuu,
PaBHOOOKONTpAIEUH,IPSIMOYT OJIbHOUTPATICIIUH.
Hcnosb30BaTbIpHPEIICHUUIIPOCTEHIINX3AaYIPU3HAKA U
CBOMCTBA: napajuIeaIorpaMma,
PSMOYTOJIbHHUKA,pOMOa, KBaJpaTa, Tpareu, paBHOOOKOUTpa
MELNN,TPSMOYTOJIbHOUTPAIICLIAH.
IIpuMeHATEMETOAYABOCHUSMEINAHBITPEYT OJIbHUKACOTIOPOM
HaaJIrOpUTMIIpaBUIIA.
Hcnonb3oBarbiupoBbiepecypChlISINCCIEJOBAaHUSICBONCTB
H3ydaeMbIXPuUryp.
3HAKOMHUTBCACUCTOPUEH PA3BUTUAT €OMETPHH.

Teopema
danecan
TeopeMa
ONpPONOPLUHMOHAIL
HBIX
0TpPe3KaX,noA00H
bleTPeyroJIbHUKH
(154)

Teopema Daneca u meopema o NPONOPYUOHATLHBIX

ompesxax.CpeHss TUHUS TpeyroJibHUKa. Tpamnenus, eé

cpenusis muaus./IponopyuonansvHvle ompe3sKu,
nocmpoenue
YemeEpmo2onponopYUOHAILHO200MPE3K

a.

Csoticmeayenmpamaccempey20ibHuKe.

IlooobHble  mpeyzonbHUKLUL. Tpu  npusnaka
noodobuampeyzonvrurkos.IlpakTHueckoenpruMene

HUE.

IIpoBoaAMTH MOCTPOEHMS C TIOMOIIBIO IUPKYIS U JIMHEHKH
CHUCIIOIB30BaHneTeOpeMbIdDanecanTeopeMbIOPOIOPIIMOHAIH
HBIXOTpE3KaX,CTPOUThYETBEPTHIMITPOTIOPLIMOHATBHBIHOTPE30
KCOMOPOIHA3PUTEIbHYIOHAT I THOCTb.

Haxoauth 1nonoGHbIe TPEyroJbHUKM Ha TOTOBBIX YepTEkKax
CYKa3aHMEMCOOTBETCTBYIOIIMXITPHU3HAKOBIIO 0 OUSTIPHHE00X
OJIMMOCTHU CBU3YaJILHOU OMOPOiA.

Pemate 3amaum  Ha  NONOOHBIE  TPEYrOJIBHUKH €
MOMOUIBIOCAMOCTOSTEIbHOTOIIOCTPOCHUSUEPTEKEHIMTHAX 0K J1E
HUSTO0/I00HBIXTPEYT OJIbHUKOBITPHUHEO00X0IMMOCTHCHAIIPABIIS
FOLIEHIOMOIIIBIO.

IIpoBoauTs JA0Ka3aTeIbCTBA c MCIOJIb30BaHUEM
MIPU3HAKOBIIO100US HECJIOKHBIXT€OMETPUUECKIX3a,1a4
COTIOPOMHAANTOPUTMYUYEOHBIXICHCTBUI.
IIpuMeHSTHIOTYYCHHBIC3HAHUATIPUPEIICHUUTEOMETPHUECKU
X u MPAKTHYECKUX 3a/aq npu
HE00X0IMMOCTHCHATPABIIAIONIEH TTOMOIIIBIO.
3HAKOMHUTBCSCHUCTOPHEH PAa3BUTUATCOMETPHUH.




IInomans. [MousrTHe0000ImeHTEO PUUTLIOIIAH. OBJiajgeBaTh  NePBHYHBIMH  NpeICTABJIEHUSAMH 00
Haxoxnenuena DopMyIBLUIAILIOAIUTPEYT 0JIbHUKA, Tapaiiesnorpamma. Omuo | 001eHTeOpUUILIONIa u(Mepsl),popMyInpoBaThCBOMCTBAILT
omaaenTpeyroJ uieHue niowaoei mpey20/1bHUKO8 c 00wuM | 011U, BBISICHSI TBUXHAT I IHBINA CMBICIL.
bHUKOB OCHOBAHUEMUTUODW el 8bICOMOII. [TpuMeHATH(GOPMYIBIIIIONIAIMTAPAIIIEIOTPAMMA, TPEYT OJIbH
" Bviuucnenue niowaoei cnoxcnvix @ueyp uepe3 paszbueHue | NKa,TPaNeUUCONIOPOHHACIPABOYHYIONH(OPMALHUIO.
MHOTOYTOJIBHBIX( | Hauacmuu oocmpoeHue. I[IpumeHnsaTh bopMyibl iouiaau
Uryp. [TnomagudurypHakieryatoitdymare. BBIITYKJIOTOYETHIPEXYTOJIbHUKA yepes
Ilnomamunmonoon |Ilnomanu mogoOHBIX ¢Guryp. Beramcienue muiomaaei. 3amayu | IMaroHaIn u yroga MEXY HUMH
bIX puryp(144) CIPAaKTHYECKUMCOIEpKAHUEM. Peutenue3a0aicnomoubionemoo | CONoporHacIpaBOUYHYIOUH(POPMALIHIO.
agcnomo2amenbHol niowaou. Haxoautemiomanupuryp,n300pakEHHbIXHaAKIETYaTOMOyMa
re, MCMOJIb30BaTh pa30ueHNe HAa YacTU U
noctpoeHne. Pa3douparbIpuMepbINCIIONb30BAaHUSBCIIOMOTaT
ebHOUIUIONIAIN JUIIPEICHNS T€OMETPUUECKUX3a1ay.
Haxoaute 1utomanu mnonoOHbIX ¢uryp ¢ omnopoi
HACIPaBOYHYIOMH(OPMALIHIO.
BbI4uCcaSI T IUIOIAAN PA3IMYHBIX MHOTOYTIOJIbHBIX
¢uryp.Pemarp3agaunya
IUIOINAbCIIPAKTHYECKMMCOAEPKaHUEMITOCIIECOBMECTHOTO
aHaJIu3a.
Teopema TeopemalIudaropa,eénokaszarenscrsounpumenenue.Oopataaar | @opmynuposarbreopemylludaropa, ucnoabp30BaTheEBIPaKT
IIudgaropa eopemal [udaropa. WYECKUXBBIYUCIICHUSX.
HHAYAJIATPUTOH OnpezneneHneTpUroHoOMeTpUYECKUX(PYHKIUHOCTPOrOyIJia, TpUro | BiaaerbnoHATHSIMUTPUT OHOMETPUYECKUX(PYHKIIUHOCTPOTOY
omerpun(104) HOMETPUYECKUECOOTHOUICHUSBIIPAMOYTOJIBHOMTPEYroJIbHUKE. O | 113, IPOBEPAThUXKOPPEKTHOCTD.

CHOBHOETPHUTOHOMETPHUYECKOCTOXKIECTBO.
COOTHOIICHUSAMEK TYCTOPOHAMUBITPSIMOYT OJIbHBIXTPE YT OJIbHUK
axcyrinamus45°u 45%30°u60°.

BBIBOANTHTPUTOHOMETPUYECKHECOOTHOICHUSABIIPIMOYT 0J1b
HOMTPEYr0JIbHUKECOIOPOHHACTIPABOUHYIOMH(POPMALIHIO.
HcciienoBaThCOOTHOMIEHUAMEXK AYCTOPOHAMUBIIPSIMOYT OJIbH
BIX TpeyrojibHuUKax ¢ yridamu B 45° u  45° 30°
1n60°cHaIpaBIISIOIEH TOMOIIBIO.
Hcnoan3oBate  GopMynbl  OpUBEICHUS U
OCHOBHOETPUTOHOMETPHYECKOE TOXKAECCTBO AJIS
HaXO0XJICHUSACOOTHOIIEHUH  MEXAY
TPUTOHOMETPUYECKUMHU

GYHKIMAMUPA3ZTUIHBIX OCTPBIXYIJIOBC




OInopo Ha

CIIPAaBOYHYIO




UH(OPMAILIHIO.

IIpuMeHsITH TOJydEHHBIE 3HAHUS U YMEHUS IIpU
pelIeHNHUITPaKTHYECKUX3a1au(TIPUHE00X0IMMOCTHCOTIOPOHA
ITOPUTMIIPABUIIA).

3HAKOMHTBCSACUCTOPHEN Pa3BUTUATEOMETPUH.

YrabiB BrnncanHbIeHIIEHTPaIbHBIEYTIIBL, YTOJIMEK TyKacaTeIbHONN @ opMyJIHPOBATHLOCHOBHBICONIPEICIICHHS,CBI3aHHBIEC

OKPYKHOCTH. XOPJIOH. yriIlaMUBKpYyTe(BIUCAHHBINYT OJI,[ICHTPATLHBINYTOI).

Bnucannbie VYTIpIMEeXTyX0pIaMUi UCEKYIITUMH. HaxoauTbBIMCaHHBICYTIIBL,0MUPAIONTAECIHAO THYIYTY,

HONUCAHHDbIE BrnucanubsienonucaHHbIeUETHIPEXYTOIbHUKU, UXTIPU3HAKHHT BBIYHCJISATHYTJIBIC TOMOIIHIOTEOPEMBIO BIUCAHHBIXYTIIAX,

YeThIPEXyroJbHUK |CBOWCTBA. [IpuMeHeHWe OSTUX CBOWCTB TMpU  PEHICHUH | TEOPEMBIO BIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O

u. TeOMETPUUECKIX3a/1a4. [EHTPATHHOMYTJIC TIPH HEOOXOIUMOCTH CBU3YIHHOU

KacartenbHble B3anmHoe pacrnonokeHue JBYX OKpyxkHoctei. Kacanue | omopoi.

KOKPY>KHOCTH. OKPY>XHOCTEH. HccnenoBaTb,BTOMYNCIECTIOMOITHIONU(PPOBBIXPECYPCOB,

Kacanne BIMICAaHHBICHOTTMCAHHBICYETHIPEX YT OJILHUKH, BLIBOAMTH X

OKpY’KHOCTeH CBOMCTBAMIPHU3HAKUIIOCIECOBMECTHOTOAHAIN3A.

(139) Hcnonb30BaTh3THCBONCTBAUTIPU3HAKUITPUPEILICHU U
3a/ad4.

IloBTOpEHHE, [ToBTOpEHNEOCHOBHBIXIIOHATUHUMETOJOBKYPCOB7 U8 PemaTp3a1aunMHaoBTOPEHUE, UILTIOCTPUPYIOILIHECBS3H

00001eHne KJIaCCOB,000011IeHEe3HAaHUA. MEXypa3InYHbIMUYACTSIMUKYPCA.

3HAHMH

(44)

9 kiaacc(HemeHee 68 )

HazBanuepa3snae
Ja
(TeMBI)KYpCa
(4Huc1049acoB)

OcHoBHOeECOEpKAHNE

OCHOBHBICBHABLIEATEILHOCTHOOYYAOIINXCS




Tpuronomerpusi. |Omnpenenenue TpuroHomerpudeckux ¢GyHkiuid yrinos or 0°|@opmyaupoBaThONpeeIeHUI TPUTOHOMETPUUECKUXPYHKIT
Teopembikocuny | 10180°.Kocunycucunycnpsmoroutynoroyria. TeopeMakoCUHYC | MMTYNBIXUIIPSMBIXYTIIOBCBU3yalbHONHONIOpOi. DOopMyInpoBar
COB HICHHYCOB. oB.(O000mEHHas ) TeOpeMacHHYCOB(CPaTNyCOMONIMCAHHOMOKPY | b TeOpeMy KOCHUHYCOB " TEOpeEMY CHHYCOB
Pemenuerpeyro )HOCTH ). Haxok IeHNe IITHHCTOPOHNUBEITMYUHYTIIOBTPEYTOJILHUK | (CPaliyCOMOIIMCAHHON OKPYKHOCTH).
JIbHUKOB(164) OB. PemaTbTpeyroiabHUKUCONIOPOTHAAITOPUTMYYEOHBIXICHCTBU
dopmMmynna TUIOMAAM TPEYroJIbHUKA 4Yepe3 JBE CTOPOHBI U |M.
yronMexxay Humu. DopMmyna TUIOMIATM  YETHIPEXYTOJbHHKA | PenraThnpakTuyecKne3aiauu,cBOAsIHeCI KHAX0KIEHU 10
Yyepe3 eroMaroHaii nyrojJMeK TyHHMH. PAa3IHYHBIXJIEMEHTOBTPEYT 0J1bHUKA.
[IpakTHdyeckoenpruMeHeHHE0Ka3aHHBIXTEOPEM.
IIpeodpa3oBanue |[lonamue 0 npeobpazosanuu OcBauBaTsnonsituenpeoOpazopanusnogoous. UcciiegoBarnb
noxoous. no0obus. CoomeemcmeenHbled1eMeHmblno00OHbl OTHOILIEHUE JMHEHHBIX 3JIEMEHTOB buryp
MeTtpuueckuec xgueyp. npunpeoOpaszoBanun  mojaobus.  Haxoauts  mpumepsr
OOTHOIIEHUSI TeopemaonpouzsedeHuUOmMpe3K08x0po, meopemMaonpousgedeHuu | 1o100us BOKpYKaroIehH1eHCTBUTEIbHOCTH.
BOKPYKHOCTH( ompe3Ko8ceKywux, meopemaoxeaopamerxacamenvrou. I lpumenen | Boereooums MempuydecKue COOMHOULeHUSL MmedHcoy
104) uespeuleHuU2eoMempuyecKux3aad. OMpe3KaMuxopo, CeKYUUXUKACAMEbHBIXCUCHONb308AHUEMEN
UCAHHBIXY 21081 NOOOOHBIXMPEY20IbHUKOS.
Pewamsbeeomempuueckue3zadauuuzadaiuu3peanrbHOUNCUSHUC
UCNONIL308AHUEMNOO0OHLIXMPEY20NbHUKOB.
BekTopsbl OmnpeneneHneBeKTOPOB,CI0KEHUENPA3HOCTBBEKTOPOB, YMHOKEH | M ecmo1b30BaThBEKTOPHIKAKHAIIPABICHHBICOTPE3KH, HCCIIE0B
(124) HEBEKTOPA HAYUCIIO. aTbreomMeTpuyeckuii(nepemenienre)upuznyecKuii(cuna)cMbl

DOU3NYECKUHUTEOMETPUYECKUHCMBICIIBEKTOPOB.
PaznoxeHneBekTopano1ByMHEKOUTHHEApHBIMBEKTOpaM. Koop g
HWHATBIBEKTOPA.

CKaJsIpHOCTIPOU3BEICHUEBEKTOPOB, ETONTPUMEHEHHUEITITHAX 0K 1S
HUSUIUH UYTJIOB.

Pemrenne3anadcroMonibsloBEKTOPOB.
[IpuMeHeHneBEKTOPOBIISIPEIICHUA3a/ITAYKNHEMATUKUUMEXaHUK
H.

CJ'IBIBGKTOpOBCOHOpOﬁHaBOHpOCHBIfIHJ'I&H.
3HaTbOHpeI[eJIeHHHCYMMBII/IpaSHOCTI/IBeKTOpOB,YMHO}KGHI/IHB
eKTopaHa‘lI/ICHO,I/ICCJIeZIOBaTLFCOMeTqueCKHﬁH@HSHHGCKHﬁ
CMBICHBIBTHXOHGpaHHﬁ.
Pe].[IaTLFeOMeTpI/I‘leCKI/IeSa,Z[a‘lI/ICI/ICHOJ'ILSOBaHI/IeMBCKTOpOB.
PaCKJIallbIBaTbBeKTopHOI[BYMHeKOHHI/IHeapHBIMBeKTOpaM.I/I
CIMOJb30BATbCKAIIPHOCIIPOU3BECACHUCBEKTOPOB, BLIBOAUTHE
TOOCHOBHBIECBOMCTBA.
BbI‘-II/IC.]'[ﬂTbCYMMy,p%HOCTLI/ICKaHﬂpHO CIIPOU3BCACHUC




BEKTOPOBBKOOPMHATAX.
IIpuMeHATHCKATAPHOCTPOU3BEACHUE ITITHAX 0K ICHUS JITTUHIY

IJIOB.
JexapToBbl JlexapTOBBIKOOPIMHATHITOYEKHAIIIOCKOCTH. OcBanBaTBNOHATHENIPIMOYTOJILHOUCUCTEMBIKOOPAMHAT,
KOOPAMHATHI Ha | Ypasnenuenpsmori.YrnoBoikodpPUIHCHT, TAHT CHCYTIIa JIEKapTOBBIXKOOPIUHATTOYKH.
II0OCKOCTH HaKJIOHA,MTapaJieIbHbICUTIEPIICH IUK YIS PHBICTIPSMBIC. HccaenoBarbypaBHEHUETIPIMONUOKPYKHOCTHCOTIOPOIHA
(99) VYpaBHeHHe OKpyKHOCTH. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIMIIIAH.
MePECECUCHUSIOKPYKHOCTUUTIPSIMOT. HaxoautbiieHTprpaanycoKpykHOCTUTIOSEYpaBHEHUIO.
MeToaKkoopIuHATIIPUPEIICHUUTCOMETPUUECKIX3a/1ay. PemaTp3aiaunHanaxoXI€HUETOYEKIIEPECCUCHUSATIPSIMBIX
Hcnonp30BaHNEMETOIAKOOPAMHATBIIPAKTHIECKUX3a/1adaxX HOKPY>KHOCTEHCIIOMOIIIHIOMETOJAKOOPINHAT.
Hcnonb30BaThCBOMCTBAYTIOBOTOKOPPHUIIMEHTAIPSIMOM
MPUPCIICHUH 3a/1a4, I OTPENEICHUS PACIIOI0KEHUS
PSIMOM.
IIpuMeHSATHKOOPINHATHIITPUPEIICHUUTCOMETPUICCKUXU
MpaKTHYECKUX3aJay, A MOCTPOEHHUS MaTeMaTH4YeCKHX
MOJIeNIepeanbHbIX3a1a4(«METOIKOOPAUHATY ).
Ionb30BaTbed  JIsI  MOCTPOCHHS W MCCIEAOBAaHMIA
i GpoBEIMUPECYPCAMHU.
3HAKOMHUTBLCACUCTOPHEH Pa3BUTUITCOMETPUMN
IIpaBuibHbIeMHO | [IpaBUIBLHBIEMHOTOYT OJIBHUKH, BRIYUCIICHHEHX3IeMeHTOB. Hucio | PopmMy.iupoBaTh ompeesieHue
royroabauku.Jlnn | munmuaaokpyxkHoCTH. [NTMHAIYTHOKPY)KHOCTH. PatnanHasmepay MIPaBUIIbHBIXMHOT O YT OJIbHUKOB,HA
HAOKPYKHOCTUH ria. XOAUTH UXDJIEMEHTHI.
[TnomaapKpyranero3aeMeHTOB(CEKTOPauCerMeHTa). IHonb30BaTHCSl NOHIATUEM JIJIMHBI OKPY)KHOCTH, BBEIEHHBIM
CIIOMONIBIO MPABUJIBHBIX MHOTOYTOJIBHUKOB, OINpeIesiTh
IVIOIAAbKPYTA. Brruncnenueruiomaeiipuryp, BKIIOUaIOIUXIEeMEHTHIKPYTa. YHUCIIOT, JNIMHYyTUUPaIMaHHyIOMepYyYTiianooopasity.
Boruncienne IIpoBoanTHIEPEX0I0TPAIMAHHOMMEPBIYTIAKI PATYCHOMIHA
Iomaaein 000pOT MO BU3YalIbHOH OTOpE.
(84) OmnpeneasiTbILIONIAIbKPYTA.

BoiBoanTh(popMy.ibI(BrpaycHOMNpaIuaHHONMEPE ) I AN
HJYT,IUI0MAAECEKTOPOBUCErMEHTOBCOIIOPOHA
BOIIPOCHBIUIIIAH.

Boruucasts miuomand ¢GUryp, BKIIOYAIOUIMX SJIEMEHTHI




OKpPYKHOCTHU(Kpyra)conoporHacpaBOYHYIOHH(POPMAIIHIO.
HaxoauTsIuioniaansiatadyaxpealbHOMKU3HU.

JABukenust Tonsamueoosusicenuuniockocmu. Pa3ouparbnpumepsl, uLTIOCTPUPYIOITUETTOHATU S IBUKCHHUSL, 1T

IUIOCKOCTH llapannenvHuviiinepenoc,nogopomucummempus. Ocuuyenmpuvicum | SHTPOB HOCEHCUMMETPUH.

(64) mMempuu. ®opMyIHpOBaTHOIIpEACICHUANIapaIEIbHOIOIIEPEHOCa,II0B

IIpocmetiwuenpumenenuaspeueHuu3a0ay. 0pOTanoCceBONCUMMETpUUCBU3YalbHOHONIOpoii. HaxonuThHE

MOJIBMKHBIETOYKU 1TO0Opa3ILy.
HaxoauTh LEHTPbI U OCH CHUMMETpHUM mpocTedimux ¢uryp
mooOpasiry.
IlpumenamovnapannenvHvllinepenoCUCUMMEMPUIONPUPEUIEHU
ueeomMempuyeckux3aoay(pasoupamenpumepbl).
Hcnonvzoeams  Ona  nocmpoenus U UCCIe008aAHUL
yughposviepecypcoi.

IloBTOpEHME, [ToBTOpEHNEOCHOBHBIXITIOHATUHUMETOJOBKYPCOB7—9 OnepupoBaTbNOHATUAMU: QUTYpPA, TOUKA,TPSIMAsL, Yo,

00001meHne, KJIacCOB,00001IIEeHUENCUCTEMATH3 AU I3 HAHH. MHOTOYTOJLHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM

cucrematusanusi  |[Ipocteilmme reomerpuueckue GUIYpsl M UX CBOMCTBA. | TPEYrOJbHHUKH, MPSAMOYTOJBHBII TpPEyroJbHHUK, MeauaHa,

SHAHMIIZ N3mepenune reoMeTpuaecKux OHCCEeKTPUCAaNBBICOTATPEYT OJIbHHUKA, TapalIeIOrpaMM,

(T4) BENTUYHH. T peyroibHUKH. POMO,IIPSIMOYTOJIbHUK,KBAAPAT, TPANeUs;0KPY)KHOCTh,KacaTe

[TapannenpHbpleUNIepIEH IUKYISIPHBIETIPSMBIE.
OKpyXHOCTBUKPYT.] '€OMETpHUUECKUETTOCTPOCHHUS. Y TJIbIB
OKPY)KHOCTH. BnucaHHblE M ONMCAHHBIE  OKDPYKHOCTH
MHOTOYI'OJIbHUKOB.
[IpsMasnoKpyKHOCTb.
YeThIpEXYroNIbHUKM.
YETBIPEXYTOJIbHUKH.
Teopemal Iudparopannayanarpuronomerpun. PermenneoOmux
TPEYTOJIbHUKOB.

IIpaBUIBbHBIEMHOTOYT OJIbHUKH.
IIpeob6pazoBanusmiockoctu. I smxenuns. I lonooue.Cummerpus.
[Tnomans. Beruncnennennomanei. [ Inomaaumnoio6Hs1xguryp.
JlexapTOBBIKOOPAMHATHIHAIIIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

JIbHAS;paBEHCTBOUIO100MEePUTyD, TPEYTrOJIbHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroOJ
MEXAY NpPSIMBIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKU U
MPSIMOM;JUTHHA, PACCTOS HUE, BEIMYMHAYTJIA, TUIOIIA/ b,
nepUMeTp.

Hcnoab3oBarh  ¢opmMybl: 1mepuMerpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, INTUHBIOKPYKHOCTUUILIOIAIUKPYTa,
00BEMaNPSIMOYTOJIbHOTOTIApaJUIeNICTUIIE1A.

OnepupoBaTh NOHATHAMH: TPSAMOYTOJbHas  CHUCTEMA
KOOPJAMHAT, BEKTOp; MCIOJb30BaTh JTH TMOHATUA JiA
MPEACTABICHUS JAHHBIXUPEILICHH3a/1a4, BTOMUHCIIEU3
JIPYTUXy4eOHBIXIIPEMETOB.

Pemiate 3agauM Ha TOBTOPEHHE OCHOBHBIX MOHSTHIA,




BeKkTopbIHAIIIOCKOCTH.

WJUTIOCTPALIMIOCBA3ENMEK TYPa3IMUHBIMUYACTIMUKYpCA.
BriOupaTbMeTOAIIpEICHUA3AIAUN.
Pemarb3agauyninsnioBceTHEBHOMKU3HU.







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpust: 7-9-¢ kiacchl: 0a30BbIi YPOBEHb: yUeOHUK, 7-9

knaccel/ Atanacsia JI.C., byry3zos B.®., Kagomues C.b. u apyrue, AKiimoHepHoe

obmectBo «M3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

| 7 H.®. I'aBpunosa KM Mocksa
['eomeTpus BAKO
2 7 JI.C. ATtaHacsiH PabGouasterpann MockBa
['eomeTpus IIpocBemienue
3 8 H.®.I"'aBpunosa KM MockBa
I'eometpus BAKO
4 8 JI.C.AtaHacsiH PaGouas Mocksa
['eomeTpus TETpaab IIpocBemenue
5 8 A.B.®apkoB Tectbl Mocksa
reoOMeTpusl «IK3aMEH»
6 | 'eomeTpus MuitieHko Tematnueckuerect MocxkBa
7,8.,9 KII. Bl [IpocBenieHue
7 | I'eomerpus M.A. Nuenckas | CamocTosATeNbHbBIE Mocksa
7,8.,9 KII. u [IpocBemenue
KOHTPOJBHBIEPA0O
ThI
8 9 A.H.Pypykun KM Mocksa
['eomeTpus BAKO
9 TexHonornueckue
7,8,9 I" 10 Kosryn KapThl YPOKOB IO Ponrorpaz'f
I'eomerpus Y4eOHUKY Yuunrens
JI.C.Atanacsina
10 7,8,9
I'eomerpus JI.C. Atanacsu Meromieckepex Mockea
Broc OMEH/JIALIUH. «IIpocBemienue
11 7,8,9 H.®. I'aBpunona [loypounsie Mocksa




I'eomerpus

pa3paboTKu
K YMK
JI.C.ATaHacsiHa

"BAKO"

HUDPPOBBIEOBPA3OBATEJIbBHBIEPECYPCBIMPECYPCBICETUNHTEPHET
1. «xonpHbIHTIOMOIITHUKY: http://school-assistant.ru/

2. «llIxonpHasmaTreMatukay»:http:/math-prosto.ru/index.php

3. «AKmace»:http://www.yaklass.ru

4. denepanbpHBIMIICHTPUHPOPMALIMOHHO-00pa3oBaTenbHEIXpecypcoB:http://eor.edu.ru/.

5. EaunasxomnexnusuuppoBbixodpazoBaTenbHbIxpecypcoB: http://school-ollection.edu.ru/.

6. Undpopmanmonnas cucrema "EauHoe OKHO AocTyna K

obOpasoBatenbHBIM pecypcam':http://window.edu.ru/.

7. ®enepanbubliinopran"PoccuiickoeodbpazoBanue:http://

www.edu.ru/.Komnexkuuss DOPu 1IOP.

"OtkpsIThIliKIIacc "http://www.openclass.ru/




CI/ICTeMaOIIeHI/IBaHHHHOMaTeMaTI/IKe 7-9kaacce

CucTemaoLeHKUNpeAMETHbIXPE3Y/IbTAaTOBOCBOEHUAYYEOHbIXNPOrpamMmm C
YYETOM YPOBHEBOIO noaxoAa, npegnonaraet BblgenieHue
6230BOroypOBHALOCTUMKEHUMKAKTOUKMOTCYETANPUNOCTPOEHUNBCENCUCTEMBIOLE

HKUMOpPraHU3auMnMmMHANBNAYyanbHOMpPaboTbicobyyatoWwmmmcs.

ba3oBblilypoBeHbI0CTHKEHUI : IEMOHCTPUPYETOCBOCHUEYUEOHBIXACHCT
BUM C ONOPHOM CHUCTEMOW 3HAHMM B paMKax BBIJICJICHHBIX  3ajad.
OBnaneHne0a30BLIMYPOBHEMSIBIISIETCSIOCTATOYHBIMIIATIPO0JKEHUSI00 yueHUS HA
CleAyIOIIeCTyIeHn0O0pa3oBaHus, HOHeonpopuiIbHOMYyHapaBieHu0. JlocTuxeH
15130) 0a30BOTO YPOBHA COOTBETCTBYET ommemka
«y00671emeoPUmMEbHON (UNUOMMEMKAC3)»,0MMEMKAC3AUNEHON).

[IpeBbiliienne  0a30BOTO  YPOBHS  CBUJETEILCTBYET 00 YCBOCHUU
OMOPHOMCUCTEMBI 3HAHMM HAa YPOBHE OCO3HAHHOI'O MPOM3BOJIBLHOIO OBJIAJICHUS
y4eOHBIMHJICCTBUSAMH, a TakXKe O Kpyrozope, MMpoTe (WJIn U30UpaTeIbHOCTH)
uHTepecoB.llenecoobpa3HOBBIACTUTHCIICAYIONTUEIBAYPOBHS, IPeBbIIAIOIIHE0A30
BbIN:

* [loBbIlIEHHBIN YPOBEHb JOCTHKCHUS IUIAHUPYEMBIX PE3YJIbTaTOB,
OyeHKa«xopouio»(ommemra«4d»);

* BBICOKMIYPOBEHbI0CTHKCHUATUIIAHUPYEMBIXPE3YIIbTaTOB,0l€HKA
«OMAUUHO) (OMMemKaA«I»).

JImonucanusImoAroTOBKA Y4l XCsl,ypOBEHbIOCTUAKECHUUKOTOPBIX

HUXKe6a30Boro,L.eecoobpasHOBbLIAENUTbTAKIKEABAYPOBHA:

* IOHUKEHHBIN YPOBEHb JOCTHKECHUH, OUeHKa
«Heyo0o0s1emeopumebHoO)»(Ommemka2y);

* HU3KMHYPOBEHbIOCTHXXCHUW,0UeHKA«n10xX0n(ommemxa«1»).

Henoctuxenne0a3zoBoroypoBHs(MOHUKEHHBIMMHU3KUNYPOBHUOCTHKEH
ui) ¢uUKcHpyeTcsi B 3aBUCUMOCTH OT OOBEMa U ypPOBHS OCBOCHHOTO
MHEOCBOCHHOTO  cojepkaHusi  mpeamera.  OmucCaHHBIA  BbIIE  MOAXOM
1eneco00pa3sHONPUMEHATHBX 0 I€PA3TUUHBIXITPOLEYPOLIEHUBAHUS : TEKYIIET0,TPO

MC)KYTOYHOI'OM UTOI'OBOIO.



AnAa oyeHKu OuHaAMuUKu ¢hopmuposaHua rnpedmMemHbsiX pe3ysnbmamoes
BCUCTEMEBHYTPULLIKONbHOFOMOHUTOPUHIA06pa3oBaTeNbHbIXA0CTUKEHUNLENECOO0
6pa3HoPUKCUMpPOBaATbMAHANIN3NPOBATbAAHHbIEOCPOPMUPOBAHHOCTUYMEHMU A n

HaBbIKOB, CI'IOCO6CTByPOLLI,VIX OCBOEHUI0O CUCTEMATUYECKUX 3|-|a|-mi71, BTOM Yucne:

* NEPEUUHOMYOZHAKOMIEHUIO,0MPAOOMKEUOCOZHAHUIOM e0PEMUYLECKUX
Mooeneit u nonamui(OONICHAYYHBIX U 0a30BBIX ISl JTaHHOMOOJIACTU3HAHUSA),
CMAaHOapmMHbBIX AN2OPUMMOBU RPOUEOYP;

* 6blAB/ICHUIOUOCOZHAHUIOCYUHOCHULOCOOEHHOCM elIN3YyIaeMBIXO0BEKT
OB, IPOIIECCOB u SIBIICHU JICHCTBUTEIIBHOCTH (TIpUPOTHBIX,
COIIMAJIbHBIX,KYJbTYPHBIX, TEXHUYCCKUX M JIP.) B COOTBETCTBUU C COJCPKaHHUEM
KOHKPETHOTOYYEOHOTO TMPEAMETa, CO30aHUI0 U UCHONb308AHUIO MoOenell
U3y4aeMbIX 00BEKTOBHIIPOIICCCOB,CXEM;

* 6bIAG/ICHUIOUAHANUIYCYULECHIBEHHBIXUYCIMOUYUBHIXCBAZCUUOMHOULEH
UIMEXTYOOBEKTAMUU TIPOIIECCAMH.

[Tpu3TOMOOS3aTETHHRIMUCOCTABIIS FOITUMHUCUCTEMBIHAKOTIIEHHOMOTIEHKUS
BIISTFOTCSIMATEPUAITBI:

* CIMapmoGoiouazHOCMUKU;

* memMamuuecKUXuunmo208blXnpo6epoUHbIXPAdoOmnoscemy4eoHimnpeo
memam;

* meopueckuxpadom BKIOYasTydeOHbICHCCIICI0BAHUANYYEOHBICTTPOCKTHI.



OIIeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH

OTtBet OIIeHI/IBaeTCHOTMeTROﬁ((S»,ec.TII/Iy‘leHI/IK:

1. monuo pacKpbLI COZIEpKAHUE Marepuana B oobeme,
MIPEeTyCMOTPEHHOMITPOTPaMMOIH YYEOHUKOM,

2. U3J0KUIMATEPUAITPAMOTHBIMS3BIKOMBOIPEIEIEHHOMIOTNYECKOUTIOCIIE T
OBaTEIbHOCTH, TOYHOUCTIOJB3YsIMAaTEMATHYECKYFOTEPMUHOJIOTHIONCUMBOJIUKY;

3. NpaBUJILHOBBINOTHWIPUCYHKU, YEPTEKU,IPAPUKU,COMYTCTBYIOIIUEOTBETY

4. MOKa3TyMEHUEHUIUTIOCTPUPOBATHTEOPE TUUECKUETIONOKEHUIKOHKPETHHIM
U NIpUMEpaMH, IPUMEHSITh UX B HOBOW CUTYaAIIMH TIPU BBHIMOJHEHUUIIPAKTUUECKOTO
3a/1aHUs;

5. MPOJEMOHCTPUPOBATYCBOCHUEPAHEEU3 YIS HHBIXCOITYTCTBYIOIIMXBOTIPOCO

B C(i)OpMI/IpOBaHHOCTL u YCTOﬁqHBOCTB HCIIOJIB3YCMbBIX Impu

)
0TpabOTKEYMEHUHHNHABBIKOB;

6. OTBEUaJl  CaMOCTOSITEIbHO 0€3 HaBOJAIIUX  BOIMPOCOB  YUHTEII.
BosmoskubIOonHA-
JIBEHETOYHOCTUIIPHUOCBEIICHUUBTOPOCTETIEHHBIXBOTIPOCOBUIIMBBBIKJIAAKAX,KOTOPBI

CYUYCHUKIICTKOUCIIPABUIIIIO 3aMCUYAHUIO YIUTCIIA.

OTBeT OlIeHUBAETCSI OTMETKOM «4», €CJIM OH y/I0BJIEeTBOPSET B

OCHOBHOMTpCﬁOBaHHHMHaOIIeHKy«S»,HOHpI/I3TOMI/IMCBTOIII/IHI/ISHEIIOCTaTKOB:

* BU3JI0KCHUHUOMYIICHBIHEOOIBITUETTPOOEIIBI, HeUCKA3UBIITUEMATEMATHIEC
KOCCOACPIKAHUC OTBCTA,

* JONYLICHBIOIUH—
JIBAHE1OYCTAIIPHUOCBEIICHUHNOCHOBHOT' OCOACPKaHUSIOTBETA, CIIPAaBJICHHBIC no
3aMECUYaHUIOYINTEIS,

* JIOMYIIECHBIOMNOKAUINOO0JIEEIByXHE0UETOBIIPHOCBEIIEHUMBTOPOCTETICH
HBIXBOIIPOCOBUJIMBBBIKJIAAKAX,JICTKONCIIPABICHHBICIIO3aMEYaHUIO Y YU TEIIS.

OTMeTKa«3»CTABUTCABCIETYOIUXCIYYasiX:

¢ HCIIOJHO WM HCIIOCICAOBATCIBbHO PACKPBITO COACPIKAHUC MaTcpHala,

HOIOKa3aHOOOIEeTIOHMMAaHUEBONIPOCAUTIPOAEMOHCTPUPOBAHBIYMEHMUS,



JIOCTaTOYHBIE IS AATbHEHIIIET0YCBOCHUATIPOTpaMMHOTOMaTepurana(onpeieIieHHbIC
«TpeboBaHUIMUKMATEMATHYECKONTIOATOTOBKEOO yUAIOIIINXCSI» );

* HUMEIWCh 3aTPyJAHEHUS WIH JONYIIEHb OIIUOKKM B ONpPEACICHUN
MOHSATUN,UCTIONIb30BAHUMMATEMATUUECKOUTEPMUHOIOT U, YEPTEKAX, BBIKIIAKAX, UC
MIPaBJIEHHBICTIOCIEHECKOIBKUX HABOAIIUXBOIPOCOBYUUTES;

* YYCHUK HE CHOpPaBWICS C NPUMEHEHHEM TEOPUU B HOBOW CHUTYyallUH
MPUBBITIOTHEHUUTIPAKTUYECKOT03aJaH S, HOBBITTOTHUII3a1aHUS100513aTeIbHOTOYPOB
HSICJTIO)KHOCTH TOJIAaHHOU TEME;

* MPU3HAHUUTEOPETUUYECKOrOMaTepUaIaBhIsBICHAHEA0CTATOUYHAICHOPMUD

OBaHHOCTBOCHOBHBIXYMCHHﬁHHaBBIKOB.
OTMeTKA«2»CTABUTCABC/IEYHOIIMXCIYYasaX:

* HEPaCKpPhITOOCHOBHOECOAEpkKaHUEeyueOHOroMaTepuana;
* 00Hapy>XEeHOHE3HAHUEWIMHETIOHUMAaHUEeYYEHUKOMOOIbIIeHInHanbo1ee

Ba)XKHOM YacTu yueOHOromaTepuaia;

* JOIYyLIEHBIOMMOKUBOIIPEIEICHUUITOHA T, IPUUCIIOIb30BaHUUMATEMATH
4eCKOWTEPMHUHOJIOI MU, BpUCYHKAX, YePTEKAXWINTPAPUKAX,BBBIKIAAKAX, KOTOPbIE
HE MCIIPaBJICHBI I10CJIE HECKOJIBKUX HABOASILNX BOIIPOCOBYUYHUTEIS.

OtMmeTKa «1»CTaBUTCS,EeCJIN:

* YYEHHUKOOHAPYKUITOJIHOCHE3HAHNEMHETIOHUMAaHNEN3y4aeMOr0y4eOHOro
MaTepHaNIauIMHECMOTOTBETUThHUHAOIMHU3IIOCTABIEHHBIXBOIIPOCOBIION3Yy4aeMOM

yMarepuay.



OIIeHKal'lHCBMQHHLIXHKOHTPOJ’[LHLIXPaGOT

OTmeTKa «5»craBurca,ecnu:

® pa6OTaBBIHOJIHCHaHOHHOCTbIO;
®* B JIOrHYCCKHUXPACCYKACHUAX M 000CHOBaHHMU peumiCcHusl HET HpO6CHOB

HOIIHNOOK;

* B pCHICHUM HET MareMaTH4YeCKuX OomuOoK (BO3MOXKHA  OJIHA
HETOYHOCTb,ONHUCKA, HESIBISIOIIASICSACIIEICTBUEMHE3HAHUAMIIMHETIOHUMaHUsTyueOH
oroMarepuarna).

OTMeTKa «4»CTaBUTCA,eCIIN:

* pabOTaBBINMOIHEHAIIOTHOCTHI0,HOOOOCHOBAHUAIIIAT OBPEIICHUSIHEJOCTATOUH
bI(€CIMYMEHHEO000CHOBBIBATHPACCY K ICHUSHESIBISTIOCHCIIEIIMAIBHBIMOOBEKTOM
IPOBEPKH);

e JOMyllleHa OJiHa omuOKa WM JBa-TPU HEJOYeTa B  BBIKJIAJKAX,
pUCYHKaX,uepTexKaxmirpadukax(ecaIud TUBUABIPAOOTHIHE
SIBJISUTUCHCIIEIIMAIBHBIMOOBEKTOMITPOBEPKH ).

OTtMeTKa «3»CTaBUTCS,ECJIN:

* JIONYIICHBIOOJIECOTHOMOTHOKHIITNOOTICSIBY X -
TPEXHEIOUETOBBBBIKIIAIKAX, YEepTEkKax WM rpadukax, HO YYAIIMKCS BIIaJeeT
00s13aTeTbHBIMUYMEHHUSIMUIIOTIPOBEPSEMOU TEME.

OTMeTKa«2» CTaBUTCS,ECJIN:

* JIONYIICHBICYIIECTBEHHBICOMNOKH, TOKA3aBIIIHNE, YUTOyUYATUUCSIHEBIIAICETO
0s13aTCIPHBIMM YMCHUSMHIIOIAHHOWTEME BIIOJTHOM Mepe.
OtMeTka «1»cTaBUTCH,ECIIN:

* paboTa TOKa3aja IIOJIHOC OTCYTCTBHE Yy YYaIIEerocs o0s3aTeIbHbBIX
3HAHWWK YMEHHUW 110 TIPOBEpPSEMON TeMe WM 3HAYUTENIbHAs dYacTh pPabOTHI

BBIIIOJIHCHA HECAMOCTOATCIIBHO.



!Hi!!!aﬂ Knaggnghmca!mﬂ

o0 oKI pyObIMUCYMTAIOTCAOIIMOKY::

* HE3HAHUE ONPEICIICHUS OCHOBHBIX IIOHSTHUW, 3aKOHOB, IIPaBUII,
OCHOBHBIXIIOJIOKEHUN TeOopuH, He3HaAHUE (HOPMYJ, OOIIECTPUHSATHIX CUMBOJIOB
0003HaYeHUNBEIIMYMH, IUHUI] UXU3MEPCHUS;

* HE3HAHWCHAMMEHOBAHUHEIMHUITU3MEPCHNS,

* HEYMCHHEBBIICIUTHBOTBETCTIIABHOC;,

* HEYMCHHCTIPHUMCHSTH3HAHUS,AITOPUTMBLIIIPEIIICHUA3a, 1a4;
* HEYMCHHE/IEIAThBBIBOABIMOOOOIICHUS;

* HEYMCHHCYHMTATHUCTPOUTHIPADHKHY;

* TOTEPSAKOPHIMINCOXPAHECHUETTOCTOPOHHETOKOPHS;

* 0TOpackIBaHNE0E300BICHCHUNOTHOTON3HUX;

* paBHO3HAYHBICHM OIITHOKHU;

* BBIYHMCIIUTEIBHBICOITUOKH,CCITMOHUHESBISIIOTCSIOTUCKOM;

* JIOTMYECKUEOITHOKH.

KnerpyobiMommoKkamcielyeTOTHECTH:

* HETOYHOCTh (DOPMYJTUPOBOK, OMNpPEACICHUN, TOHATHH, TEOPHH,
BBI3BAHHASHEIIOJIHOTOM OXBarTa OCHOBHBIX IMPU3HAKOB  OIPCACIIACMOTIO
ITOHATHS NUJIN SaMGHOﬁOﬂHOFO -IBYX U3 3TUX IIPU3HAKOBBTOPOCTCIICHHBIMU

* HETOYHOCThI'pPadUKa;
* HEepalMOHATLHBIMMETOAPEIICHU3aIa9NITIMHE0CTATOYHOIIPOTyMaH

HBIH TUIaH  OTBeTa  (HApylIeHUE  JIOTHKH, IOoAMEHA  OTJEJIBHBIX
OCHOBHBIXBOITPOCOBBTOPOCTETICHHBIMM );

* HEpalHMOHAJIBHBIC METO bl paOOTHI CO CIIPABOYHOMN U
IPYTOMIIUTEPATYPOU;

* HEYMCHHEPEIIAaTh3a1auH,BBITTOTHATH3a1aHUSIBOOIIICMBH/IC.

HenouyeraMusiBJIAIOTCS:

* HepaIMOHaIbHBICTIPUEMbBIBBIYUCICHUUHTIPEOOPA30BaAHUN;
* HEOPEKHOEBBITIOIHEHNE3AMICEH, UepTEXKEH,cXeM, rpaPuKOB.
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