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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamMa mo MareMaTHKe Uil OOy4dalOImIMXCs C 3aJEPKKOH ICHXHYECKOTO
paszButus (nanee — 3I1P) Ha ypoBHE 0CHOBHOTO 00IIET0 0Opa3oBaHUs MOArOTOBIIEHA HA OCHOBE
denepabHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAApTa OCHOBHOTO  0OIIero
obpazoBanus (Ilpukaz Munnpocsenienns Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBoM toctuninu Poccuiickont @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 0O00), amanTUPOBAHHOW OCHOBHOUM 00Opa30BaTEIbHOW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs1 00yJaromMXCs € 3a/1epKKoH neuxuueckoro pasutus (ganee — [TAOOIT OOO 3I1P),
paboueii mporpaMMbl OCHOBHOTO 00111er0 00pa3zoBaHus 1o npeaMeTy «Maremarukay, IporpaMMbl
BOCIIMTAHUS, C YYETOM PacCIpeIe]ICHHBIX MO KJlaccaM MPOBEPSIEMBIX TpeOOBaHUM K pe3yibTaTaM
OCBOEHHUS AJaNTHPOBaHHOH OCHOBHOW 0Opa30BaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIEero
o0Opa3oBaHMs OOY4ArOIIUXCS C 3aJepXKKOM TCHXHYECKOro pa3BUTHA. B paboueil mporpamme
yUTEHBI UJIeu U nosoxxkeHns KoHuenuu pa3BuTus MaremMarnyeckoro oopasoBanust B Poccuiickoit
denepanuu.

OO6mras xapakTepucTHUKa yueOHOro npeamera «MaTtemaTukay

VYueOnplii npeamer «MaremaTuka» BXOJIUT B TpPeaMETHYIO obOnacth «MartemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYMCIUTEIBHON KYIBTYphl M JIOTHYECKOTO
MBITIUICHUSI, (POPMUPOBAHUIO YMEHHS TOJIb30BAThCS aNTOPUTMaMH, a TakKke MPHOOPETEHHIO
MPaKTUYECKUX HABBIKOB, HEOOXOMMBIX B TIOBCEAHEBHOM >ku3HU oOydaronuxcs ¢ 3[1P. YueOnsrii
MpeIMeT pa3BUBAeT MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIIHMOHAJIbHYIO
IPaMOTHOCTb, YMEHHsS BOCIpPUHUMATh W KPUTUYECKH aHAIM3UPOBaTh HHGOpMaIuIio,
MIPEJCTABICHHYIO B Pa3IMYHBIX opMax.

OO0ydeHune mMareMatuke Aa€T BO3MOKHOCTHh pa3BuBarTh y oOydatrommxcs ¢ 3[1P tounyto,
paloHaIbHYI0 U HMHPOPMATUBHYIO pedb, YMEHHE OTOMpPaTh HauboJiee MOAXOSIINE SI3bIKOBBIC,
CUMBOJIMYECKUE, Tpaduueckre CpeicTBa JUIsl BBIPAKEHUS CYKICHUH W HADIAIHOTO HX
MIPEICTABIICHHUS.

Heob6xomumMbpiM KOMIIOHEHTOM OOII€H KyIbTypbl B COBPEMEHHOM TOJIKOBAHUM SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMHM IO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
MeTOoJIaX MaTeMaTUKU, X OTIIMYUN OT METOJOB JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
O0COOCHHOCTSAX MPUMEHEHUs MaTeMaTUKU Ul pEUICHUs HAyYHBIX U MPHUKIAJHBIX 3a/1ad. Takum
o0Opa3om, MaTeMaTuyeckoe 00pa3oBaHuEe BHOCUT CBOM BKJIaJA B (hOpMUpOBaHUE OOIIEH KyIbTYpHI
YeJI0BeKa.

N3ydenne mareMaTHKH TakKe CIIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHHUIO YEJOBEKa,
MOHMMAHUIO  KPAacoThl W  M3ALIECTBA MATEMaTMYECKUX  PACCYKIEHUN, BOCIHPHUATHUIO
reOMEeTPUUYECKUX POPM, YCBOCHHIO HIeH CUMMETPHUH.

[Iporpamma oTpaxkaeT coziep:kanue ooyueHus npeamery «MaTemaTHKay ¢ y4eTOM 0COObIX
oOpa3oBaTenbHbIX MOTpeOHOCcTel oOywaromuxcs ¢ 3[IP. Onagenune y4eOHBIM MpPEAMETOM
«MatemaTHKay IpeCTaBIIAET OMPEIeICHHYIO CI0KHOCTh s yuamuxcs ¢ 3[1P. ¥V oOyuaromuxcs
¢ 3IIP naunbonee BbIpa)KEHBI OTCTaBAHMS B PA3BUTHHU CIOBECHO-JIOTUYECKUX (POPM MBILIUICHHUS,
MOATOMY a0CTpaKTHBIE M OTBJIEYEHHBIE KATETOPUU UM TPYAHOAOCTYMHBI. B Toke Bpems mpu
CHelHalbHOM OO0Y4YeHHH OOy4YarolIuecss MOTYT BBIMIOJNHATh 3aJaHusl 1Mo anroputMmy. OHH
BOCIIPUMMYHUBBI K MOMOIIH, MOTYT BBINOJHUTh MEPEHOC HA aHAJIOTMYHOE 33JaHUE YCBOEHHOTO
crioco6a pemieHus. CHIKEHHE Pa3BUTHUS MBICIUTEIBHBIX OTIEPALIUN U 3aMeIJICHHOE CTAHOBJICHHE
JIOTUYECKUX JIEHCTBUN MPHUBOAAT K HEJOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX YU4EeOHBIX
necTBuil. Y oOydaroumuxcs 3aTpyJHEHBl CUETHBIC BBIUMCICHHS, TMPOU3BOAMMEBIE B yme. B
MHUCbMEHHBIX BBIYMCIECHUSIX OHM MOTYT MPONMYCKaTh OJAMH M3 NPOMEXKYTOUYHBIX mmaros. [lpu



paboTe ¢ YHMCIOBBIMH BBIPRKCHUSMH, BBIYMCICHHEM HX 3HAUYEHUS MOTYT HE YICpKHBATb
MPaBUIBHBIN TOPsIOK AeiicTBuil. [lpu ynpomiennu, npeoOpa3oBaHUK BBIPAKEHUN ydaluecs ¢
3IIP He MOryr caMOCTOSTEIbHO IPHUHATH PELIEHUE O IOCIEA0BATEIbHOCTH BbIIIOJHEHUS
nerucTBuid. KOHKPETHOCTh MBIIIICHUS OCJIOKHSET YCBOCHHUS HABbIKA DEIICHHUS YPaBHEHHU,
HEPABEHCTB, CUCTEMBI ypaBHEHUN. 1IM Mano10CTynIHO coBepILIEHUE 0OpaTUMBIX OIEpaLHil.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX OIEpalui, HeJocTaToyHas OOOOLIEHHOCTh
MBIIIJIEHUS] 3aTPYAHSIOT H3y4eHHE TeMbl «DYHKUUU»: HPU ONpPENENCHUH (PYHKIHOHAIbHON
3aBHCUMOCTH, TIpH OINUCAaHUW TpPapUUECKON CHUTyallMH, WCIOJB3yd TI'E€OMETPHUYECKHA,
anreOpandyeckuid, (yHKIMOHATIBHBIN sI3bIKH. Hepenko ydamuecs He BUAAT PAa3HHUIBI MEXIY
00JacThIO OTpeIeIcHIs] PYHKIIUU U 00JIACThIO 3HAUCHUH.

Pemenue 3aa4 conpsiKeHO ¢ TPYTHOCTAMHU O(OPMIICHUS KPAaTKOHM 3aIKCH, MPOBEICHUS
aHaJIM3a YCJIOBMS 3aJaud, BblAeNeHus cyuectBeHHoro. ObOydaromuecs ¢ 3P 3aTpyansiorces
c/ienaTh yMO3aK/II0UeHHE OT 00IIEro K 4aCTHOMY, HEPEIKO BBIOMPAIOT HEPALIMOHAJIBHBIE CIIOCOObI
pEeILIeHUs, MHOTAa OTPAaHUYHMBAIOTCSI MAHUITYJISIUSAMHU C YUCTIaMHU.

[Ipn um3yueHum reomerpuueckoro martepuaina oOyuarommecs c¢ 3I[IP crankuBarorcs c
TPYOHOCTBIO JieNaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IOCIEIOBATENIbHBIE PACCYXKICHUS.
HenpouHnble 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPHUBOJUT K OMIMOKaM B pelIeHUuU
reoMeTpuueckux 3agad. Obyuaronuecss MOTyT MOJAMEHUTh (popMyIly, HEPAaBUIBLHO MPUMEHUTH
teopeMmy. K cepbe3HbIM ommbOkaM B pELIEHHHM 3aJady NPUBOJAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHBIE MpeACcTaBIeHUs. VM CI0KHO BBITIOTHUTH YEPTEXK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT NIPUBECTH OOBSICHEHHUE K YEPTEXKY.

TouHOCTP 3aIOMUHAHUS U BOCIPOU3BECHHS yUeOHOTO MaTepHalia CHIYKEHBI [0 IPUUKHE
c1ab0OCTH MHECTUYECKOU JesATENBHOCTH, CyKeHHs oOneMa mamsatu. OOyuarommmcs ¢ 3[IP
TpeOyeTcst OoJibllle BpEMEHU Ha 3aKpeIuieHHe MaTepHualia, akTyalu3alys 3HAHUN 10 ONope MpH
BOCITPOU3BEICHUN.

Jlnst mpeosoJieHnsl TPYAHOCTEH B UW3YYeHHHM Y4yeOHOro mpeameTra «MareMaTukay
HeoOxoauMa anmanrtanust oObeMa W XapakTepa y4eOHOro MaTepuasa K T03HaBaTEIIbHBIM
Bo3MOKHOCTsIM ydammxcsa ¢ 3[IP. Crnenyer yueOHBIN MaTepuan MpPENoJIHOCUTH HEOOJIBITUMU
HNOPLUAMHM, YCIOXKHSSI €ro MOCTENEHHO, M3bICKUBAaTh CHOCOOBI aJalTalyl TPYAHBIX 3aJaHHM,
HEKOTOpbIE TEMBl JaBaThb KaK O3HAKOMUTENBbHbBIC; HWCKIKOYAaTh OTHEJIBHBIE TPYIHBIC
JOKa3aTeNIbCTBA; TEOPETUYECKUM MaTeprall PEKOMEHAYETCSl U3y4aTh B IPOLIECCE IMPAKTHYECKON
JESITEIIBHOCTH 10 pEIIeHHI0 3afad. OpraHndyeckoe €IMHCTBO IIPAKTHUYECKOM M YMCTBEHHOMU
NeATeNbHOCTH YYalllMXCsl Ha ypoKaX MaTeMAaTHUKU CIIOCOOCTBYIOT IMPOYHOMY M CO3HATEIbHOMY
YCBOEHUIO 0a3UCHBIX MaTEMATUYECKUX 3HAHUN U YMEHUH.

Ienu v 3a1aun U3ydeHus yueOHOTro mpeamera «MaTeMaTHKa»
[TpuopUTETHBIMU Yensimu OOYISHUST MaTeMaTHKE B 5—9 Kitaccax sBIISIFOTCS:

* (opMupoBaHHE I[EHTPAJIbHBIX MATEMAaTHYCCKUX  TMOHATHA  (YHCIO, BeJIMYHUHA,
reoMeTpuueckass (Gurypa, MepeMeHHas, BEPOSTHOCThb, (YHKIHs), O0OECIICUNUBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIEKTHBHOCTh MaTeMaTHYECKOTO 00pa30BaHUs 0OYJAIOIIUXCS C
3I1P;

» nonBeneHue oOywaromuxcsi ¢ 3[IP Ha mOCTYmHOM Ais HHX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMAaTUKU M OKPYXKAIOIIEro MHpa, MOHUMaHHE MAaTeMaTHKUA KaK YacTH
oOI11el KYITbTYphI YeJIOBEUECTBA;

" pa3BUTHEC HWHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTeH oOy4aromuxcs ¢ 3[1P,
MO3HABATEIILHOW AKTMBHOCTH, HMCCJIEIOBATCILCKUX YMEHWH, KPUTHYHOCTU MBIIILJICHUS,
MWHTEpeca K U3yUYCHUI0 MaTeMaTHKH;

* (popmupoBanue GpyHKINOHATBLHONW MAaTEMAaTHYECKOW TPAMOTHOCTH: YMEHHUS paclio3HaBaTh
MPOSIBJICHUSI MaTeMaTHUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHW B pPEalbHBIX
KU3HCHHBIX CUTYalUSAX W TPU HM3YYCHHH JPYTUX YYeOHBIX TMPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MATEMaTHKH U



CO3/1aBaTh MaTEMaTUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIN MareMaTU4eCcKUil ammapar

JUIsL pelIeHUs MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1ady, HWHTEPIPETHUPOBATH M OIEHUBATH

IIOJIy4YEHHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenel 00ecreYMBaeTCsl pELIEHUEM CIENYIOLUX 3a0ay.

= ¢opmupoBath y oOydaromuxcs ¢ 3I1P HaBbIkM y4eOHO-TIO3HABATEIHHOU JIEATEIBHOCTH:
IJIaHUpOBaHUE PalOOThI, MOUCK PALMOHAIBHBIX IyTE€H €€ BBIIOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrocoOCTBOBATh MHTEIUICKTYAJIbHOMY Pa3BUTHIO, (POPMHPOBATH KaueCTBa, HEOOXOAUMBIE
YeJIOBeKy Ul TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHEIC
MaTeMaTHYeCKOM  JEATEIbHOCTU: SICHOCTH M TOYHOCTH  MBICIHM, HHTYHIIUH,
MIPOCTPAHCTBEHHBIX MPEICTABICHUH, CIIOCOOHOCTH K MTPEOIOTICHUIO TPYIHOCTEH;

* (QopmMupoBaTh KIIIOYEBbIE KOMIIETEHLMM YYallUXCsl B paMKaxX MpPeAMETHON 00iacTu
«Maremaruka u ”HGOpMaTUKA»;

® pa3BUBaTh MOHATHIHOE MblLIUIeHUs oOyJaromuxcs ¢ 3I1P;

" OCYILECTBISATh KOPPEKLUIO [I03HABaTeNIbHBIX IpoleccoB oOyuatouuxcs ¢ 3IIP,
HE0OXOIMMBIX /111 OCBOEHHUS TPOrPaMMHOI0 MaTepuaa 1o yueOHOMY IpeaMeTy;

* [peaycMaTpUBaTh BOBMOKHOCTh KOMIIEHCAIIMU 00pa30BaTeNIbHbIX AE(PHUIIUTOB B OCBOEHUH
MPEAIIESCTBYIONIETO MPOTPaMMHOTO Marepuaia y ooydarommuxcs ¢ 3[IP u HemocTaTtkoB B
WX MaTeMaTHYeCKOM Pa3BUTHH;

= chopMHUPOBATH YCTOWYMBBIN HHTEPEC YIAIUXCS K MPEIAMETY;

® BBISBIISATH U Pa3BUBATh MAaTEMaTUYECKUE U TBOPUECKHE CTIOCOOHOCTH.

OcCHOBHBIE JIMHHMH COJEpKaHMS Kypca MareMatukun B 5-9 xknaccax: «Yuema u
BBIYUCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHHUS», «YpaBHEHUS W HEPABEHCTBAY),
«Dynkmuny, «leomerpus» («l'eomerpuyeckue ¢UTypsl M WX CBOWCTBay, «lM3Mepenue
TreOMETPUYECKUX BEIMYMHY»), «BepoATHOCTH W crarucTukay. JlaHHbIEe JIMHUU pPa3BUBAIOTCS
napajuieNibHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOH, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTaKTe M B3amMojeicTBUU. Kpome 3TOro, mx oOBEAMHSET JIOTHYECKas
COCTAaBJIAIOIIAsA, TPAAUIIMOHHO MPHCYILlas MaTeMaTHUKE W MPOHU3BIBAIONIAs BCE MaTeMaTHUECKHE
Kypchl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocylnapcTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe OCHOBHOIO 00I1ero o0pa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATH
MOHATHAMHU: OIIpE/IelieHne, akcuoMa, TeopeMa, J0Ka3aTreabCTBO; yMEHUE paclio3HaBaTh HCTUHHbBIE
U JIOKHBIE BBICKA3bIBAHUS, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTpUIIAHUS BBICKa3bIBaHHI» OTHOCHUTCS KO BCEM KypcaM, a GOpMUPOBAHUE JOTHUYECKUX YMEHHIA
pacnpezensieTcs 1o BceM rogaM 00ydeHusl Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHuUs.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3ylbTaTaM OCBOCHUS
[TpumepHoil paboueld mporpamMmbl, pacrpenes€éHHbIM MO rojaamM oOydeHUusi, CTPYKTYpUPOBAHO
TakuM o0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOMpOCaM O0O0ydaroniuecs
oOpalaaiuch HEOJHOKPATHO, YTOOBI OBIAJCHHE MAaTEMAaTUYECKUMHU TOHSATHUSMH U HaBBIKAMH
OCYIIECTBIISJIOCh ~ MOCHENOBAaTeIbHO M MOCTyNarelbHO, C  COONIONEHHEM MpUHIHUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKJIIOYAIUCH B OOIIYI0 CHUCTEMY MaTeMaTHYeCKHX
npenctaBinenuid  obywarommuxcss ¢ 3[IP, pacumpsas u ymiyOnss e€, oOpasys MpoyHbIe
MHOKECTBEHHBbIE CBs3M. OOmmue 1enu wu3ydeHus ydeOHoro mpenmera «Maremaruka»
npencTanieHsl B [IpuMepHoii paboueii mporpaMmMe 0OCHOBHOTO 00IIEro 00pa3oBaHusl.

Oco6eHHoCTH 0TOOpA U aJlalTalliy yueOHOTO MaTepuana o MaTeMaTHKe

OOyuenue yueOHOMY mpeamery «MaremaTuka» CTPOUTCS Ha CO3JaHMM ONTHUMAJIbHBIX
YCJIOBMH JJI1 YCBOEHUS MPOrpaMMHOro Marepuana oOydarouiumucs ¢ 3I1P. bosibiioe BHUMaHue
ynensercs oroéopy ydeOHOro marepuasia B COOTBETCTBUMH C TNPHUHLHUIIOM JIOCTYITHOCTH NpHU
COXpaHEHUHU O00Iero 06a30BOTO0 YpPOBHsI, KOTOPBIH OJDKEH MO COAEPKAHHIO U 00beMy OBbITh
aJanTUPOBaHHBIM JuIa oOy4aromuxcs ¢ 3[IP B cooTBeTcTBUU ¢ MX 0cOOBIMU 0Opa30BaTEIbHBIMU
norpebHocTssMu. Crienyer o0OderyuTh OBJIaJeHHEe MarepuaioM oOyuatommmucs ¢ 3[1P



MMOCPEJICTBOM €r0 JIETATBHOTO OOBSCHEHHS C CHUCTEeMATHYCCKUM IOBTOPOM, MHOTOKpPATHOU
TPEHUPOBKH B TPUMEHEHUHM 3HAHUMN, WCIIOJB3YS MPHEMbl aKTyalu3aluu (BU3yaldbHas OMOpa,
MaMsITKa).

Pabouass mporpamMmma mpeaycMarpuBaeT BHECEHUE HEKOTOPHIX U3MEHEHUI: YMECHbBIICHUE
00beMa TEOPETUYECKUX CBEICHUH, BRIHECEHUE OTICIbHBIX TEM HJIH [EJBIX PA3/IeIOB B MAaTCPHAIIBI
1151 0030pHOTO, 03HAKOMHUTEIBHOTO U3yYCHHS.

HN3menennst nporpammsel B 7-9 kiaccax

T'eomempus

Crnenyer 0OCHOBHOE BHUMAHHE YAEIUTh NMPAKTUYECKON HANPaBIEHHOCTU Kypca, UCKIIOUHB
U YINPOCTHB HamOojee CIOXHBIA JUId BOCIPUSATHS TeopeTHdeckuil martepuan. Ha ypokax
reoMEeTpUH HE00X0IMMO MaKCUMAaJIbHO MCIOJIb30BaTh HArJsHbIE CpPEACTBA OOy4yeHUs], Ooblle
MIPOBOJUTH MPAKTUYECKUX PabOT ¢ yyaliMMHCs, pemarts 3a1aud. CTpOUTh pelieHue 3a1ad npu
MTOCTOSIHHOM OOpaIlleHUH K HaIrJISIIHOCTH — PUCYHKAM M YepTexam.

O3HaKOMUTEIHHO 1aTh TeMBI: « T€eopemMbl U TI0Ka3aTeNbCTBO. AKCHOMBI», «JloKa3aTenbCcTBO
OT NPOTUBHOTO», «CyIllecTBOBaHNE M €IUHCTBEHHOCTh MEPHEHAMKYIspa K mpsamMoiy, «Metox
reOMETPUUYECKNX MecT», «Merton ynBoenus wmenuasbe», «Teopema @aneca u Teopema O
MIPOMOPIIMOHAIBHBIX OTpe3Kax», «enTp Mmacc TPEYTrOJIbHUKA, «3menenue
TPUTOHOMETPUYECKUX (PYHKIMI NP BO3pacTaHUU yria», «DopMyinbl Ui paJuyCcoB BIMCAHHBIX
U OINUCAaHHBIX OKPYKHOCTEH TMpaBUIBHBIX MHOTOYIOJBHUKOB», «YpaBHEHHE MPSIMOIY,
«/IBmxenne», «CpoiicTBa IBWKEHUD», «TeopeMa O MPOU3BENEHUH OTPE3KOB XOpJ, TEOPEMBI O
MIPOU3BEACHNUN OTPE3KOB CEKYILUX, TEOPEMa O KBaJpaTe KacaTelbHON.

Crnenyer yMEHBIINTh KOJMYECTBO YacOB Ha u3ydeHue TeM: «CUMMeTpUyHble (UTYpPHI.
OcHOBHBIE CBOWMCTBa OcCeBOM cummerpun», «llenTpanbHas cummerpus», «llapanenbHblii
nepenocy, «IloBopor», «IIpeobOpazoBanue nomodus. [logobue cOOTBETCTBEHHBIX AIIEMEHTOBY,
«OCHOBHBIE 33/1a4 Ha IOCTPOCHHE C IOMOLIBIO HUPKYJIA U TUHENKW», «JleKapTOBbI KOO pAMHATHI
Ha TUIOCKOCTWY, «Perienue TpeyroiabHuKoBy, «I[logobue Gpuryp.

BricBoOoauBIIMECS Yachl HCTIOIB30BATh HA PEIICHUE 3a7a4 U TTOBTOPEHUE.

Buabl  fgesitesibHOocTH  oOywawmmxesas ¢ 3IIP, o0ycioBiieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH H o0ecHeYMBAKOUIMEe OCMBICJEHHOEC OCBOCHHE
co/lep:KaHuM 00pa3oBaHus Mo npeamery «MaTeMmaTuka»

Copepxanue BUIOB JesTenbHOCTH oOywatonuxcs ¢ 3IIP ompenensiercs ux ocoObiMu
oOpa3zoBaTenbHbIMH TOTpeOHOCTAMU. [lomMuMo mupoko ucnonbszyembx B OOIT OO0 obuux pist
BCEX 00YYaIOIIUXCS BUAOB JCSITENLHOCTU CIEAYeT YCHIUTh BUBI IEATEIbHOCTH crienuuyHbIe
JUIs JTaHHOW KaTeropuu Jered, oOecreuuBarollie OCMBICICHHOE OCBOCHHUE COJIepKaHUS
o0pa3oBaHUs MO MPEIMETY: YCUIIEHUE MPEAMETHO-IIPAKTUUECKOMN AeATeIbHOCTH C aKTUBU3ALIMEH
CEHCOPHBIX CUCTEM; YepeI0BaHUE BUIOB JACATEIbHOCTH, 33/ICUCTBYIOIINUX PAa3INYHbIE CEHCOPHBIE
CHCTEMBbI; OCBOCHHE MaTepuaa ¢ Oopol Ha allTOPUTM; «IIOLIATOBOCTHY» B U3YUEHUU MaTepuana;
MCIOJIb30BaHUE JIOTIOTHUTEIBHOW BU3YalbHOUM OMOPHI (CXEMBI, IIa0JIOHBI, OMOPHBIE TaOIHIIbI);
peYeBO OTYET O MPOLIECCEe M PE3YJbTaTe AEATEIbHOCTH; BBINOJHEHHE CHEUUANbHBIX 33JIaHUM,
o0ecreunBaroINX KOPPEKIHIO PETYISIUN y4eOHO-TI03HABATEIbHON JNESTEIbHOCTH U KOHTPOIIb
COOCTBEHHOTO pe3yNbTaTa.

Temartnueckas u TepMuHoJIornyeckas jekcuka coorsercrsyer OOIT OOO.

s obyuatomuxcs ¢ 3P cyiiecTBEeHHBIM SBISIFOTCS MPHEMBl paOOTHI C JIEKCUYECKUM
MaTepuanoMm Mo npeamMety. [IpoBoauTtces cnenuansHas paboTa Mo BBEJCHHIO B aKTUBHBIN CIIOBaph
oOydaronuxcss COOTBETCTBYIOIIEH TepMUHONOTUU. l3ydaemMble TEpMUHBI BBOJSATCS Ha
MOJINCEHCOPHOW OCHOBE, o00s3aTenbHa BU3YallbHAas TOJACPKKA, AITOPUTMBI pabOTHI €
OIpe/IeJIEHUEM, OTIOPHBIE CXEMBI U1 aKTyalu3alui TEPMHUHOJIOTHH.



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

Hean u3ydyenust yaeOHOro Kypca

O6mume nenu uzydenust yueOHoro kypca «l'eomerpus» mpencrasiensl B [IOOIT OOO.
OHM 3aKIIFOYAIOTCS, TPEXKE BCETO B TOM, YTO HA YpPOKAaX I€OMETPUU OOYUYAIOUTUHCS YUUTCS
IMPOBOAWUTE AOKA3AaTCIBbHBIC PACCYXIACHUS, CTPOUTH JIOTMYCCKHUEC YMO3AKIIIOUCHUA, NOKA3bIBATH
HUCTUHHBIC YTBCPKIACHUA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYXIACHUSA «OT
MPOTHBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (JOPMYIHPOBATh OOpaTHBIE yTBEpXKAcHUsI. B
0o0y4eHHH YMEHHUIO pacCyKJaTb COCTOMT BAKHOE BOCHHUTATEIIFHOE 3HAUCHHWE W3YUCHHS
TEOMETPHH, MTPHUCYIIIEe UMEHHO OTCUECTBEHHOW MAaTeMAaTHUECKOH MIKOJIE.

Btopoit 1ienpro u3ydeHus reOMEeTpUN SIBISIETCS UCITOJIb30BAHUE €€ KaK HHCTPYMEHTA IPH
PEIICHNU KaK MaTEMATUUCCKHX, TaK U MIPAKTHUYCCKUX 3aa4, BCTPCHAIONIUXCA B pe&HBHOfI JKU3HU.
3TOMy COOTBCTCTBYCT BTOpasd, BbBIYUCIUTCIIbHAA JTUHUSA B U3YUCHUHU I'COMCTPUHU B IIKOJIC. I[J'ISI
ATOTO YYHTENI0O PEKOMEHAYeTCcsS MOoa0MpaTh 3aJadd  IMPAKTHYECKOTO XapakTepa st
paccMaTpuBaCMbIX TEM, YUUTH O6y’—IaI-OH_[I/IXC$[ CTPOUTH MATCMATHUYCCKUEC MOACIU PCAJTbHBIX
JKNU3HCHHBIX CI/ITyaHI/Ifl, MMPOBOJAUTL BBIYHMCIICHHA W OLCHUBATH AJACKBATHOCTH IIOJIYYCHHOI'O
pesynbrata. KpaliHe BaXHO MNOTYEPKUBATH CBSI3M TE€OMETPUM C JAPYTHMHM NPEIMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHHUS TEeOMETpPUYECKMX (QUryp U TMOHATHIA,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYCHHbIX YMEHUH B QU3MKE U TEXHUKE. DTH CBA3U Hanboliee
SIPKO BHJIHBI B TeMaX «BekTtops», « TpHroHOMETpHYECKHE COOTHOIICHUS», «METOoT KOOpIUHAT
u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUlaHy B 7—9 Kjaccax m3ydaercss yueOHbI Kypce «leomerpus»,
KOTOPBIH BKIIIOYAET CIAEAYIOUIUE OCHOBHBIE pa3/eibl cofepxanus: «I eomerpuueckre GUrypsl u
UX CBOICTBa», «/I3MepeHne reoMeTpuYecKuX BEIUYUHY», a TaKkkKe «JleKapTOBHI -KOOPAUHATHI Ha
IJI0CKOCTHY, «BekToph», «JBuxkeHus miockoct» U «IIpeodpa3zoBanus mo1o0us.

VY4eOHblii MJIaH NpeaycMaTpuBaeT U3ydyeHHe reOMEeTpUU Ha 0a30BOM YpOBHE, UCXOJS U3
He MeHee 68 yueOHBIX YacoB B yueOHOM rofly, BCETo 3a TpH rojia o0yueHus — He MeHee 204 yacos.

COJEPKAHME YYEBHOI'O KYPCA (I1I0 TOJAM OBYYEHMUA)

7 KIIACC

Hauvanbnuble nmonstusa reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. YTOJ. Buael yrios.
Beprukanbuele u  cMmexHble yriabl. buccekrpuca yrna. Jlomanas, MHOTOYrOJbHHK.
[TapanienbHOCTh ¥ NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummempuunvie ¢hueypol. OcCHOBHbIE CBOUCMBA 0CEBOU CUMMEMPULU
CUMMETPHUHU B OKPYXKAIOIIEM MUPE.

OcHosHble nocmpoenust ¢ NOMOWbIO YUPKYIISL U TUHEUKU.

Tpeyronpauk. BreicoTa, mMeamuana, OuccekTpuca, WX CBOHcCTBa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKU. HepaBEeHCTBO TPEYrOJIbHUKA.

CpoiicTBa W TpHU3HAKH PaBHOOEIPEHHOTrO TpeyrojbHUKa. [lpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MPHU3HAKHU NapajUIeNbHbIX NpsiMbIX. CymMMa yIiioB TpeyrosibHUKa. BHemiHue

1. IIpumepsl

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHUEC KOTOPBIX NPOBOAUTCSA B O3HAKOMUTCIILHOM IIJIaHC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3ydacMoro mMarepuala.



YTJIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyrojapbHuK. CBOMCTBO MEOUAaHbl MPSMOYTOJBHOIO TPEYroJIbHUKA,
poBEACHHOW K rumnoreHy3e. IIpu3Haku paBeHCTBa IIPSAMOYIOJIBHBIX TPEYIOJBHUKOB.
[IpssMoyrosbHbIN TpeyroybHUK ¢ yriioM B 30°.

HepaBeHcTBa B TCOMETPUH: HEPABEHCMEO MPey20ibHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa o OoJbIIeM yriie U 0oJibleil CTOpOHE TpeyroyibHUKa. [leprneHanKysip 1 HaKJIOHHASL.

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

OkpyXHOCTb W Kpyr, XopJa WU JAUAMETp, UX CBOICTBa. B3anmMmHOe pacnosioxeHue
OKpYKHOCTH U Ipsimoil. KacarenbHast u cexyias K okpy>kHOCTH. OKpYyKHOCTb, BIMCAaHHAs B YT OJI.
Brucannas n onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. [lapamienorpaMmM, €ro npu3sHaku W cBoWcTBAa. YacTHbIE Ciydau
napajuiesIorpaMmoB (MpSMOYTOJIbHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBoKcTBa U npu3Haku. [IpsMoyronpHas Tpamnenus.

Memoo yosoenus meouansl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuoHanbHulx ompeskax. CpenHue ITUHUU
TPEeYroJibHUKA U Tpaneuun. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvruxos, koagduyuenm nooobus. Ilpuznaxu nododus mpeyeonibHUKOS.
[Ipumenenue nmogo6Ust P peLICHUH MPAKTHUECKUX 3aa4.

CpoiicTBa momaaeil reomerpuueckux (uryp. @opMynsl Ui IUIOMIAIM TPEYrOJbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIIEHHE TUI0MAeH Mo100HBIX QUTyp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mpu pemeHUH MPAKTHUYESCKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia NPSMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. TpuroHomerpudeckue GyHkiun yrioB B 30°, 45° u 60°.

Brniucannbie U LEHTpAIbHBIE YIJIBI, YTOJ MEXIY KacaTeJIbHOW M XOPAOM. YTIIbI MEXIY
XOp/IaMU U CeKyIIMMHU. Brincannbie U onucaHHble YeThIPEXYroJIbHUKH. B3aumMHoe pacnosioxxenue
IByX okpyxHoctell. Kacanue oxpyxnocreit. O0uiye kacateabHble K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrjioB oT 0° go 180°. OcCHOBHOE TPHUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEICHHUSL.

Pemenune TtpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
MPAKTUYECKUX 3a7a4 C UCTIOJIb30BaHUEM TE€OPEMbI KOCHHYCOB M TEOPEMbI CUHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX INEMEHMO8.

Teopema o npoussedenuy ompesKo8 Xxopo, meopemvl 0 NPOU3BEOSHUU OMPEIKOE CEKYUIUX,
meopema o Keaopame KacameibHOLL.

Bextop, anuna (MOIynb) BEKTOpa, COHAIMPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HallpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalUUd Haj
BekTOpamu. PaznoxeHne BeKTopa Mo ABYM HEKOJUIMHEApHbIM BeKTOopaM. KoopamHaTel BEKTOpA.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB, TPUMEHEHUE JJI1 HAXO0KICHUS IUTUH U YTJIOB.

JlekapToBbl KOOpAMHATBI HA IUIOCKOCTH. Ypasuenus npsamou W OKPYKHOCTH B
KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeTo KOOpAMHAT U €r0 MPUMEHEHHE.

[IpaBusbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYXKHOCTH. ['pagycHas U paguaHHas Mepa yria,
BBIYUCIIEHUE JJIMH AYT OKpyxHOocTel. [nomanp kpyra, cektopa, cermMeHTa.

Heudicenuss  naockocmu U @HympeHHue — cummempuu  ueyp  (InemeHmapHvie
npeocmasenenus). Ilapannenvuwiil neperoc. [logopom.



KoHTpo.1bHO-U3MepUTeIbHbIE MaTepPUaJIbl

[IpoBeneHne OICHKH NOCTWKCHUN IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOCHHUS Y4eOHOTO
IpeaMeTa MPOBOAUTCS B OPME TEKYILETO U pyOesKHOTO KOHTPOJIS B BHJIE: KOHTPOJIbHBIE paboThI,
CaMOCTOSITENIbHBIE PA0OTHI, 3a4eThl, MATEeMAaTHYECKUE JWUKTAHTHI, NPAKTHYECKUE pPabOTHI,
MUCHMEHHBIN OTBET 110 MHIUBHUIYaJIbHBIM KapTOUKaM-3aJJaHUsIM, TECTUPOBAHHUE.

Hns  oOyuarommxcst ¢ 3[IP Bo3MOXHO wu3MeHeHHE (GOPMYIUPOBKH 33JaHUl  Ha
«IIOILIArOBYIO», — aJaNTalMio IpejIaraeMoro oOydaromeMycs TECTOBOIO  (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuaia: WCIOJIb30BAHWE YCTHBIX M MHCHMEHHBIX WHCTPYKIHH, YIpPOIIEHUE
JUTMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIMH, PEIICHHE C OMOpPO Ha ajuropuT™, oOpaserl,
MCIOJIb30BAHUE CIIPABOYHOMN MH(DOPMAIIHH.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEAMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAaIMsl K OOy4YeHMIO MaTeMaTHKe U LeJCHANpaBiICHHOW I103HAaBaTEIbHOU
NeSATeIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4epe3 MPAaKTHYECKYI0 MAEATEIbHOCTD,
TpeOYIONIyI0 MaTeMaTHIECKUX 3HAHNH, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIIOJICH;

CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHTYAIMIO, OBITh TOTOBBIM JCHCTBOBATH B
OTCYTCTBHE FapaHTHH ycCIieXa;

criocobHocTh oOyuatomuxcsa ¢ 3[IP x oco3nanuio cBoux AePUIMTOB U TMPOSIBICHHUE
CTPEMIICHUS K MX TIPEOJI0JICHHUIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTaBUTH JIOCTHKMMEIE IIEJIH;

YMEHUE pa3inyarh yueOHble CUTYallH, B KOTOPBIX MOKHO JIEHCTBOBATh CAMOCTOSITENIBHO,
U CHUTyallud, TJ€ CIeAyeT BOCIOJb30BaThCS CIPABOYHOM HMHOpMaLue wWiM JIpyrumu
BCIIOMOTaTEJIbHBIMU CPEACTBAMU;

CIOCOOHOCTh NEPEHOCUTD MOJIyYEHHBIE B X016 00YUEHUS 3HaHUS B aKTYaJIbHYIO CUTYALIUIO
(TIpu pereHuy XKUTEHUCKUX 3a1a4, TPEOYIOMNUX MaTeMaTHUECKUX 3HAHHM ),

CIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX U IIPABUJIAX IPOBEACHUS IPOMEXKYTOUHOM
Y UTOTOBOM aTTECTAllUU;

OBJIaZICHUE OCHOBaMHU (PMHAHCOBOM I'PAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

Ognaodenue ynugepcanbHolMu yueOHbIMU NOZHABAM ETIbHBIMU OCHCH BUAMU.:

yCTaHaBJIMBaTh INPHUYMHHO-CIIEJACTBEHHBIE CBS3M B XOJ€ YCBOEHHUS MaTeMaTH4YeCKOro
MaTepuana;

BBISBIIAT A€(DUIUT JaHHBIX, HEOOXOIUMBIX JJIsl pellIeHHs! IOCTAaBICHHOM 3a1auu;

C NMOMOIIBIO YYHUTENsSI BBIOUPATh CIIOCO0 peleHuss MaTeMaTU4ecKo! 3a1a4un (CpaBHUBATh
BO3MO’KHbIE BApUAHThI PEILICHHS);

IPUMEHATh U NPeoOpa30BbIBaTh 3HAKU U CHMBOJIBI B XOJI€ PELICHHs MaTeMaTH4eCKUX
3ajauy;

yCTaHaBJIMBaTh KCKOMOE U JIaHHOE IPU PEeIIeHUH MaTeMaTHYeCKOH 3a/1auH;

MIOHUMAaTh U HHTEPIPETUPOBATH HH(OPMALIMIO PA3TMYHBIX BUAOB U (POPM MpEICTABICHUS;

WUTIOCTPUPOBATh pelaeMble 3a/1a4u TpaMuecKUMH CXeMaMHu;

3 PEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(OPMALIHIO.

MOHMMAaTh M HCIOJb30BaTh MaTEeMaTHUECKHE CpEeACTBAa HAMNIATHOCTH (Tpadukw,
JMarpaMMbl, TaOJIUILbI, CXEMBI U JIP.) U WILTIOCTPALMK, HHTEPIPETallu, apryMeHTalllu.

Osnadenue ynueepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpraHu30BBIBATH YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIESTENBHOCTh C YUUTENIEM U
CBEpCTHHKAMHM B MIPOLIECCE PEIICHUS 3a/1a4;



B3aMMO/ICHCTBOBATh M HAXOJHUTH 00IIHMe cocoObl paboThI; paboTaTh B IPyIIe: HAXOIUTh
oOriee penieHre 1 pa3pemaTh KOHQIMKTH Ha OCHOBE COTIACOBAHMS MO3UIUI 1 y4ETa HHTEPECOB;
ciymarh naptuépa; GopMynupoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJTMYUU PA3HBIX TOYEK 3PEHUS U
paspemiatb KOHQIUKTHI HA OCHOBE Y4€Ta MHTEPECOB M MO3UINUN BCEX YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO TO3UIUIO W KOOPIMHHPOBATH €€ C MO3MIUAMHU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPA0OTKE OOIIETO PEHICHUSI B COBMECTHOM e TEIHLHOCTH;

BBITIOJIHATH  CBOIO  4YacTb palbOThl, [OCTUTaTh KAdyeCTBEHHOTO pe3yiabTara U
KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTUMH YWICHAMH KOMaH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIHMI MTPOITYKT.

Ognaoenue ynueepcanbHbIMu Y4eOHIMU PEYIAMUGHBIMU OCUCIGUAMU:

CTaBUTh IIeNM, BBIOMpPAaTh MW CO3JaBaTh AQITOPUTMBI JUISL PEHICHHS Y4eOHBIX
MaTeMaTHYECKUX MpooIem;

TUTAHUPOBaTh M OCYHIECTBIATH JACATEIHHOCTh, HANpABICHHYIO Ha pelleHHe 3amad
HCCIIEI0BATENILCKOTO XapaKTepa.

dopmynmupoBaTh M yOepXkHBaTh  y4eOHYIO  3amady, COCTaBJIATh IUIAaH U
MOCJICIOBATEIBHOCTD JCHCTBHIA;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily ¥ BHOCHTh HEOOXOIUMBIE KOPPEKTHBHI,

KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT yIeOHOW MAaTEeMaTHIECKOH eI TeTbHOCTH;

aJIeKBaTHO OIIEHUBATh MPABMIIHOCTH W OIIMOOYHOCTH BBHITIOTHEHHSI YIeOHOH 3a1auH, e
O00BEKTHBHYIO TPYIHOCTh H COOCTBEHHBIE BO3MOXXHOCTH €€ pelICHUS;

CIIMYATh CIIOCO0 EMCTBHUS M €ro Pe3yNnbTaT C 33aHHBIM ITAJOHOM C LIEThI0 0OHAPYKEHHS
OTKJIOHEHUM U OTJIMYHAN OT ITAJIOHA.

MPEABHUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUH y4eOHOMW 3a/1a4u;

NOHMUMATh TPUYUHBL, MO KOTOPBIM HE OBUI JOCTUTHYT TpeOyemblil pe3ynbTar
IeATeNbHOCTH, ONPE/ICNIATh MMO3UTHBHBIC N3MEHEHUS M HANPaBJICHUS, TpeOyoLie AaibHeme
paboTHI;

PETyIupoBaTh CIIOCOO BBIPAYKEHUS SMOLHIL.

HNPEIMETHBIE PE3YJIBTATHBI

Pe3ynbrarel ocBoeHus yueOHOTo peameTa «MaTemaTHKa (BKIItouas ainredpy, reoMeTpuIo,
BEPOSITHOCTh M CTaTUCTHUKY)», paclpeieieHHble MO rojgamM o0ydeHus, (popMylIupyroTcs Mo
MPUHIMITY 100aBIE€HUSI HOBBIX PE3ylIbTaTOB OT TOJa K rOJly, YK€ Ha3BaHHBbIE B MPEIbIIYLIUX
rojax MO3MUIMH, KaK MPaBUIIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YYUTHIBAIOTCS (PE3Y/IbTaThI
OuYepeIHOro ro/ia Mo YMOJYAHUIO BKIIOYAIOT PE3YJIbTAThI MIPEIbIAYILINX JIET).

IJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEM

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

OcBoenne yuebHOro kypca «l'eomeTpus» Ha ypoBHE OCHOBHOTO OOIIero oOpazoBaHUs
JOJIKHO 00eCreunBaTh JOCTHKEHHE CISAYIOIIMNX TPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

7 KJIACC

Pacnio3HaBaTh M3ydeHHBIE TeOMETpUYEecKHe (QUIypbl, ONpEAeTsATh HUX B3aUMHOE
pacrosio’keHue, U300pakaTb reoMeTpHUeCcKUe (GUTYpbl; BHIIIOIHATH YEPTEXKHU MO YCIOBHIO 3aa4H.
W3MepsATh TMHEWHBIE U YIJIOBBIE BEIMYMHBL. PelaTe 3ajaun Ha BBIYHUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JMHEWHBIX U YTJIOBBIX BEJMYMH MPEJIMETOB B peaIbHOM JKM3HHU,
pa3MepoB MPHUPOJIHBIX 00BEKTOB. Paznuuarh pasmMepsl 3TUX 0OBEKTOB 10 MOPSIKY BETUYHHBI.

CTpouTh YepTeXKU K T€OMETPUUYECKHM 3aJauaM (C UCIOJIb30BAaHUEM CMBICIOBOW OIMOPHI:
HaBOJISIINE BOIIPOCH W/WIIN aJlTOPUTMA YUEOHBIX AEHCTBHI).

Ilonb3oBaTbcsl NMpU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, HCIIOJIB30BAaTh IPU3HAKUA U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a/au.



[IpoBOAUTH NOKA3ATENBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

Ilonp30BaTbCcst NpU3HAKAMH DPABEHCTBA IIPSIMOYIOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJBHOIO TPEYrOJbHUKA, B PEUICHUU
TEeOMETPUYECKUX 3a/4a4 (C HCIOJB30BAHUEM 3PHUTEIBHON HArSAHOCTH W/WIM BepOabHOU
OTIOPBI).

OmnpenensaTe MapasieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensiTh NapamuieabHOCTh MPSAMBIX C TIOMOILBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 70 TOYEK APYroM IMpsIMOiA.

Pemats 3agaun Ha kieTyaTtoi Oymare.

[IpoBONTE BBIYUCICHUS W HAXOJUTHh YHUCIIOBbIE M OYKBEHHBIC 3HAYCHUS YIJIOB B
reOMETPHUUYECKHX 3aJ1a4aX ¢ UCMOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYT OJIbHUKOB,
CBOICTB YyIJIOB, 00pa30BaHHBIX NP IEPECEUCHU U JBYX MapaJUIEIbHBIX NPSAMBIX CeKyllel. PemaTh
MIPAKTUYECKHE 3a7a4X HA HAXOXK/ICHHUE YTJIOB.

Nmets npencraBieHne 0 NOHIATHE FE€OMETPUYECKOTO MECTA TOYEK.

@opMyIHMpOBATH ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpJbl U JIUAMETpPa OKPYKHOCTH,
II0JIb30BATHCSI X CBOMCTBAMH. ¥ METh IPUMEHSATh 3TH CBOWMCTBA MPH PEIICHUH 3a]a4.

OpueHTHpOBaThCsS B MOHATUSAX: OMHCAHHAsI OKOJO TPEYroJbHHKA OKPYKHOCTb, LIEHTP
OMHCAaHHOM OKpyxHOcTU. OneprupoBaTh Ha 0a30BOM ypoBHE (haKTaMHU O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IIEPECEKAOTCS B OJJHOM TOUYKE, M O TOM, YTO CEPEIUHHBIE IEPIEHANKYISAPBI
K CTOPOHAaM TPEYroJbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaThCs B MOHATHSX M ONEpUpOBaTh Ha 0Aa30BOM YpOBHE: KacaTellbHas K
OKPYXXHOCTH, TeOpeMa O NMEPHEHANKYIIPHOCTH KacaTeIbHOW U paauyca, MPOBEAEHHOTO K TOUKE
KAaCaHMs.

Hmets npexacraBieHUe O NMPOCTEHIINX F€OMETPUUECKUX HEPABEHCTB, MX IMPAKTUYECKOM
CMBICIIE.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHHS C IIOMOIIBIO HUPKYJIS U JIMHEHKH.

8 KVIACC

Pacrio3naBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BAThCA HX
CBOMCTBaMH MPHU PEHICHUH F€OMETPUUECKHX 3a7ay.

OpueHTHPOBATHCS B MOHATUHN — TOUKH [IEPECEUCHHS] MEIaH TPEYTroJIbHUKA (LIEHTpa Macc)
B pEIICHUU 3a]1ay.

Brnagets nonsitueM cpeAHel IMHUU TPEYroJIbHUKA U Tpalelny, IPUMEHSITh UX CBOMCTBA
P PEeLICHUH IPOCTEHIINX reoMeTpruieckux 3aaad. meTts npeacrasnenue o teopeme daneca u
TeopeMe O MPOMOPIUOHATBHBIX OTpe3Kax, MPUMEHITh UX JJISl PEUIeHUs MPaKTHYeCKUX 3a1ay (c
OTIOPOH Ha 3PUTENILHYIO HATJIATHOCTB).

[IpuMeHsTh NpU3HAKU 10100US TPEYTOJBHUKOB B PEIICHUU HECIOKHBIX T€OMETPUUYECKUX
3a/ad.

[Tonb3oBatbest Teopemoil Iludaropa mist pemieHuss reoOMETPUUECKUX U MPAKTUUYECKUX
3a/ad.

Bnagers moHsTHsIMM CHHYycCa, KOCHHYCa M TaHI€HCa OCTPOTO yIjia MPSMOYTOJbHOTO
TpeyronpHuka. llomp30BaThCs STUMHU TOHATUSAMHU [JIS pPEHICHHs] MPaKTUYECKHX 3aaad (Mpu
HE00X0AMMOCTH C OTIOPOM Ha AJITOPUTM MPABUIIA).

Bbruncnare (pa3nuuHbIME  criocobamu) (C OMOpoOH Ha CHpaBOYHYK HH(OPMALHUIO)
IUIOIIAJb TPEYrOJbHUKA W IUIOIIAAM MHOTOYTOJIbHBIX (QUTyp (IOJIB3YsCh, I'/leé HE0O0XOIUMO,
KambKynaTopoM). [[puMeHsTh MoTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Bnagerp NOHATHAMM BIMCAaHHOTO M LEHTPAJIbHOIO YIJIA, HUCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, YTIaX MEeXy XOpJaMu (CEKYIIMMHU) U YTIIe MeXAy KacaTeIbHOU U XOPI0H Mpr
pELIEHNH IPOCTENIINX N'€OMETPUUECKHX 3a1au.

Bnaners moHATHEM ONMCAHHOIO YETHIPEXYIOJBHUKA, IPUMEHSTh CBOWCTBA ONMCAHHOIO
YeTBIPEXYTOJIbHUKA [TPU PELIEHUH ITPOCTENIINX 3aa4.



[TpuMeHsTH MOJTyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHE MOJIENH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (IIOJIB3YACH, TJe HE0OX0AUMO, KaIbKYIATOPOM).

9 KJIACC

3HaThb TPUTOHOMETPUYECKHE (PYHKIMU OCTPHIX YIJOB, HAXOAWUTh C HX IOMOIIbIO
pa3auyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYIOJbHUKA  («pPELIEHHE  IPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUM.

[onp30BaTbes hopMynaMu IPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKAM TOXKIECCTBOM
JUIL HAXOKJCHUSI COOTHOIIEHMM MEXIy TPUTOHOMETPUUYECKMMHU BEJIMYMHAMHU (C OMOpOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHHYCOB JUIsl HAX0XK/IE€HUS PAa3JIMYHBIX IEMEHTOB
TPEYroJibHUKA («pEUICHUE TPEYrOJIbHUKOBY), MPUMEHATh HX MPU PELIEHWH MPOCTEHIINX
reOMETPUUYECKUX 3a/1a4.

Brnaners nonsTusMu npeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [lonp30BaThcsl cBOKWCTBaMU 1MOA0OMS TPOU3BOJIBHBIX (DPUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJbl y MOJOOHBIX QUryp (Mo anroput™My y4eOHbIX AelicTBuil). [IpumeHsTh cBOlCTBA
nofoOusi B NPAKTHUECKUX 3a7adax. YMeTb MPUBOAUTH MpHUMEpPbl MNOJOOHBIX GUIYp B
OKpYXaroIlleM MHpe.

[Tonb3oBatbest TeopeMamu (IO BHU3YaJIbHOM OIOpE) O MPOU3BEACHUU OTPE3KOB XOPI, O
MIPOM3BEACHNUN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeabHOM.

[lonb3oBaThbcsi BEKTOpaMH, MOHUMAaTh UX TIE€OMETPUUECKUH M (PU3UYECKHH CMBICI,
IPUMEHATh UX B PELICHUHM TeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckamspHoOe
IIPOU3BEACHNE BEKTOPOB I HAX0XKICHUS JUINH U yTJIOB.

Ilonb3oBaTbcs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro0 B PEIICHUH
TF€OMETPUYECKUX U NMMPAKTUYECKUX 3aad.

Bnagers NOHATHAMM MPaBUIBHOIO MHOTOYTOJIBHHMKA, JAJIMHBI OKPYKHOCTH, JUIMHBI TYT'H
OKpYXHOCTHU U PaJMaHHOM Mephl yria, yMeTh BBIYUCIIATH IUIONIAAb Kpyra 1 ero yacrei (¢ onopoi
Ha clipaBoYHyto UH(popMaruto). [IpuMeHATh 0JyYeHHbIE YMEHUS B IPAKTUYECKUX 3aauax.

Haxonutk ocu (MaM LEHTPhI) CUMMETpUU (QUIyp, NPUMEHATh JBUKEHUS IUIOCKOCTH B
IIPOCTEHUINX CIIydasix.

[IpuMeHATh MOMYYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN VIS
3aJa4 peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOLINE BBIUYMCICHUS C IPUMEHEHUEM OA00US
U TPUTOHOMETPUYECKUX (PYHKLIUH (MONB3YSCh, I/1€ HEOOXOIUMO, KAJIBKYISATOPOM).






TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
H o
1 ik csoncras, Hovepanme eowerpmiooars | 14 0 o | DubmoremlOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyroabmiit 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBbIE, CyMMa yTJIOB 14 1 0 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U Kpyr. ['eoMmeTpruueckue 14 1 0 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 4 1 0
OBTOPCHHUE, ODODIICHIE SHAHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1 0
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, MOI00HbIE 15 1 0 brmmorexa [OK
P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'I)II)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 14 1 0 bubnmorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briicanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 0 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1 0
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 0 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 0 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH 0 https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1 0
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 0 0 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6 0 0
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 0 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHS» (110 T'OJAM OBYYEHMUA)

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

«FeOMCTpI/ISI» aHaHTHPOBaHHOﬁ OCHOBHOM 06pa3OBaT€HBHOﬁ nporpaMmMbl OCHOBHOT'O 06IJ_I€FO O6pa30BaHI/IH 06yqa}01unxcsl C
3aﬂep>1<1<0ﬁ MNCUXUYCCKOI'0 PpazBUTH:A, B LICJIOM COBIIAAAIOT C COOTBECTCTBYIOIIHUM Pa3acjioM pa60qeﬁ porpaMMbI y‘l€6HOFO
Kypca «recoMeTpusi» 06p830BaT€HBHOﬁ nporpaMmbl OCHOBHOT'O 06IJ_[€FO 06pa3013aHI/151.

7 knacc (He MeHee 68 u)

Ha3zBanue
pasaesia (Tembl)

OcHOBHOE coep:KaHue

OcHOBHBIE BUBI IEATEIbHOCTH 00y4al0uIuXCst

Kypca (4ucjio

4acoB)
Ipocreiinme [IpocTeiime reomeTpuuecKkue 0ObEKThl: TOUKHU, PSMbIE, JIydH | POpMyIupOBATh OCHOBHBIC TIOHSTHS U ONIPEICIICHHS.
reoMeTpuYecKue | U YIJIbl, MHOTOYTOJIbHHK, JIOMaHas.. Pacno3HaBaTh  W3ydYCHHBIE  TeOMETpUYECKHE  (QUTYPHI,
$urypsi CMexHbIE U BepTHKAJIbHBIE YIJIbI. onpeaeasiTb KX B3aMMHOE pPAacIOJOXKCHUE, BBINOJIHATH
U UX CBOHCTBA. Pabora ¢ mpocTelinmMu yepTexamu. 4epTé&X MO YCIOBHUIO 3a1audl (C MCIOJIB30BAHHUEM CMBICIOBOM
N3mepenne V3mepeHne NUHEHHBIX W YIJIOBBIX BEJIMYHMH, BBIYMCICHHE |ONOPHI: HABOAAIIME BOIPOCH H/WIM QITOPUTMA Yy4eOHBIX
reoMeTpHYeCKHX | OTPE3KOB M YIJIOB. NeHCTBHI).
BeJIMYUH Ilepumerp u  miomaabs  ¢uryp, coctaBieHHbIX 13| IIpoBoAMTH MpocTeile MOCTPOCHUS C MOMOIIBIO LUPKYIS U
(14 4) MPSIMOYT OJIbHUKOB. JMHENKY.

H3mepsATh TMHENHBIE U YIIIOBBIE BETMYUHBI FEOMETPUUECKUX U
NPaKTUYECKUX OOBEKTOB.

Onpenensitb «Ha TIJ1a3» pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOANTH TPYOYIO OLIEHKY X pPa3MEpOB.




Pematp 3a7aun Ha BBIUMCIEHHME JUIMH OTPE3KOB U BEJIWYHUH
YIJIOB.

Pematp 3a1aun Ha B3aMMHOE PacIoOJIOKEHUE T€OMETPUUYECKUX
buryp.

IIpoBoanTh KiIaCCUPUKALUIO YTTIOB, BBIYUCIATD JUHEHHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOJAMTH HECJI0:KHbIe HEOOXOIUMbIE
JI0Ka3aTeIbHBIE PACCYXKICHUS.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS FeOMeTPHUH.

TpeyroabHukn
(22 v)

[lonsiTve ©  paBHBIX TPEYroJbHUKAX U  IEPBUYHBIE
MIPEJICTAaBICHHUS] O PAaBHBIX (KOHIPYSHTHBIX) (urypax. Tpu
MpU3HAKa PaBEHCTBA TPEYT OJIbHUKOB.

[Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX — TPEYrOJbHUKOB.
CBOMCTBO MeIMaHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE 1 paBHOCTOPOHHUE TPEYroJIbHUKU. [Ipu3Haku
U CBOMCTBA PaBHOOEPEHHOIO TPEYT OJIbHUKA.

[IpoTuB GOBINIEH CTOPOHBI TPEYTOJIbHUKA JICKUT OOJBIINMA

yTOI.

Pacno3HaBaTph mapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKkazaHHeM NPU3HAKOB) MpPU HEOOXOJUMOCTH C
BHU3yaJIbHON ONIOPOiA.

BeiBoguTh cinencTBuss  (paBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJbHUKOB.

®opmy.IHpOBaATH OTIpEIeTICHHUS: OCTPOYTOJILHOTO,
TYHOYTOJILHOTO, IPSIMOYTOJIBHOTO, pPaBHOOEAPEHHOTO,
PABHOCTOPOHHETO TPEYrOJBbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEIWaHbl TPEYTrOJIbHUKA; CEPEAMHHOTO MEePHeHIUKYIpa




IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomamnoti.

[psAMOYTOJIBHBINA TPEYroNbHUK ¢ yriioM B 30°.
[lepBbIie MOHSTHSA O AOKA3aTEIHCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; IEepUMEeTpa TPEyroJibHUKa IpU HEOOXOIUMOCTH C
OIIOPO Ha AIITOPUTM IpaBUIIA.

®opmynupoBaTh CBOIICTBA M NIpPU3HAKU PaBHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeXH, pemaTh 3a1a4M C IOMOIIbIO HAX0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensTh MIpU3HAKU paBeHCTBa  NIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOMN
OTIOpBI: HaBOJALIME BONPOCH W/WIM alrOpuTMa Y4eOHBIX
necTBuil).

Hcnoab3oBarh 11pPOBBIE peECYpCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

AJs1  HCCJICJ0BaAHUA

IMapanieabHble [TapamensHble npsMble, uX cBoiicTBa. Hakpect nexamue, | @opMyaupoBaTh  MOHSATHE  TMAPAUICTBHBIX  TIPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH MPAKTHIECKUE TPHUMEPHI.
yIJI0B NePEeCceUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). N3y4yaTh cBONCTBa YrjaoB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJibHUKa [Ipu3Hak mapamueNbHOCTH  MPSIMBIX  4Y€pe3  PABEHCTBO | MAPAJUICIBHBIX IPAMBIX CEKYILEH
(14 v) PacCTOSIHUI OT TOYEK OJHOM MPAMOIl 10 BTOPO NPSMOIA. I[IpoBoauTs poka3zarenbcTBa. MOpPMYTHPOBATH TeopemMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. [NapajyIeIbHOCTH  JIByX MpPSAMBIX C  IOMOILIBI  YIJIOB,
BHemHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYHCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuyucinoBble U OyKBEHHbIE 3HA4Y€HUS YIJIOB B
reOMEeTPUYECKUX 3aJayax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYroJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpyKHOCTB, XOpJbI X IUAMETPBI, UX cBoMcTBA. KacarenbHas k| @opMyJIMpoBaTh  ONpedeseHUusl. OKPYXHOCTH,  XOpJBI,
U KpYT. OKpyXHOCTH. OKpYyKHOCTb, BIMCaHHass B Yroi. [lowamue o|nuaMmerpa M KacaTedbHOW K OKpyxkHocTH. HM3yyars uX
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepeounnwviii|CBOWCTBa, IPU3HAKU, CTPONTH YEPTEHKH.
MOCTPOCHHSA NEePNeHOUKYIAp KaK 2eomMempuiecKue mecma mouex. HccaenoBarhb, B TOM YUCIIe HCNOJIb3YS HH(POBbIE pecypchl:

(14 )

OKPY)KHOCTB, ONMCaHHas OKOJIO TPCYTrOJIbHHKA. Bnucannas B

OKPY’KHOCTb, BIIMCAHHYIO B YI'OJI; HCHTP OKPYXKHOCTH,




TPEYTOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YrOJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxazamenbcmea meopem 0
nepeceuerHuu OUCCEKMPUC Y2ll08 MPEY2ONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CMOPOHAM MPEY2OIbHUKA € NOMOUbIO
I'MT.

OBiasgeBaTb NOHATHAMM  BIIMCAaHHOM UM OINKMCAHHOU
OKpPY)KHOCTEH TpPEYrOJbHHKA, HaXOAMTh ILEHTPBI 3THX
OKPYKHOCTEH € ONIOPOH Ha aJIrOpPUTM IIPABHIIA.

Pemiate OCHOBHBIE 32a4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO MEPINEHANUKYIsApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEd  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYISIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Ju4HbIM 3JIEMEHTaM IpHU
HEO0OXO0IMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATHUA M METOJOB
Kypca 7 Kiacca.

Pemath 3a1aun Ha TMOBTOpPEHHE, WLIIOCTPUPYIOLIUE CBS3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.







8 kiacc (He meHee 68 u)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coacpKaHue

OcHoOBHbIE BUIbI €ATEIbHOCTH oﬁyqalomuxm

YeTbIpEXyroabHUK
u

[Tapannenorpamm, €ro nmpu3HaKv U CBOMCTBA. YacTHbIE Ciyyau
napajuieiorpaMmMoB  (MPSMOYTrOJIbHUK, poMO, KBajapar), HX

HN3006pakaTh U HAXOAUTH HA YEpTEXKAX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTHI.




(12 4)

MPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKas 1 MpsiMOYroJibHast
Tpaneuuu.
Yoeoenue meouanwi. Llenmpanvnas cummempusi

®opmyIHpOBaThH onpeneIeHus: napajuiesorpaMmma,
OpSMOYTOJIbHUKA, poMmOa, KBajapaTa, Tpaneluu, paBHOOOKOM
Tpaneuuu, IpsSMOyrojbHOM Tpaneuuu.

Hcnonb3oBaTh mNpH  pelleHMH MNPoOCTedIIMX 3aJa4
IIPU3HAKU U CBOMCTBA: INapajuleorpamMma, MpsiMOYyroJIbHUKA,
pomba, KBajapara, Tpamneluy, paBHOOOKON Tpamenuw,
IIPSAMOYTOJIBHOW Tpanenuu.

I[IpumeHsITH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABHJIA.
HUcnonb3oBath 1UQpPOBBIE peECYpCH
CBOMCTB M3y4aeMbIX QUTYP.
3HaAKOMHUTBHCS C UCTOPHUEN Pa3BUTHUA I€OMETPHH.

I UCCIICAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPLUOHAILH
bIX OTpPe3Kax,
NOJX00HEIE

TPEYroJibHUKH
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsisi TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansist THHUSL.
Ilponopyuonanenvie  ompesku, HOCMpOeHUe  YemeEPMmo2o
NPONOPYUOHANLHO20 OMPeE3Ka.

Ceoticmea yenmpa macc 8 mpey201bHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe npuMeHeHue.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIS U JIMHEUKH C
ucnoyib3oBaHnue  Teopembl  dameca U TeopeMbl O
NPOMOPLUUOHANIBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIU
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTrJIITHOCTb.

HaxoauThs nog0o0HbIe TPEYrOJbHUKHA HAa TOTOBBIX YEPTEXKAX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS MpH
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOHA.

Pemiaty 3agaum Ha MoJ0OHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUSI YepTEeKeH M HaXOXKACHUS
MOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAONIEH TOMOIIIBIO.

IIpoBoaNTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
mo100MsI HECIOXKHBIX T€OMETPHUECKUX 3a/lad C OIMOpoil Ha
QITOPUTM y4eOHBIX JEHCTBHIA.

IIpuMeHATH  TOJIyYEHHBIE  3HAHUS  [PU  PELICHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOJUMOCTH
C HaIpapJsIoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPUH.




Iiomans.
Haxo:xnenue
Iiomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
No00HBIX (pUryp
(14 g)

[TonsiTre 06 001Iel TeOpHH MIIOIA/IH.

@opmynbl A TUIOMIAIM TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeorbHUKO8 ¢ 00WUM OCHOBAHUEM
unu odowell 6bICOMOI.

Buoiuucnenue nnowaodeii croscnvix ueyp uepes pasduenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTdaToit Oymare.

[Tnomaau nono6HBIX Guryp. Beruucnenue miotaaei. 3amayuu ¢
MPAKTUYECKUM COJIEp)KaHueM. Pewenue 3adau ¢ nOMOwbIO
Memooa 8CnomMo2amestbHoU NiOUAoU.

OsJajgeBaTh NEePBUYHBIMHM MPEACTaABJEHHAMHU 00 oOImei

Teopuu IUomwam (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IU, BBISICHSTH UX HATJISIAHBIN CMBICIL.

[TpumenssTb  Qopmynbl  IUIOIIAMM  HapajuielorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOd Ha CIPABOYHYIO
UH(POPMAIIHIO.

I[IpumensaTh bopMyIbl iouiaau BBIITYKJIOTO

YeThIPEXYrOJIbHUKA Yepe3 JAUaroHalu M Yroj MEXIy HUMHU C
OTIOPO# Ha CIIPABOYHYIO HH(OPMAIIHIO.

Haxoaute 1uomanu ¢uryp, n300paxEHHbIX Ha KIET4aTOU
Oymare, MCI0JIb30BaTh pa30MEHUE HAa YaCTH U JOCTPOEHHE.
Pa30oupats npumepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN JUIs PELIEHUsI TEOMETPUUYECKUX 3a/1ay.

HaxoauTh momanu mOAOOHBIX (GUTYp C OIOpOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYucasITh [UI0IAAN PA3IMYHBIX MHOTOYTOJIbHBIX (DUTYP.
Pematp 3aa4M Ha IUIOIAAb C IPAKTHYECKUM COJEPKAHUEM
IIOCJIE COBMECTHOT'O aHAIN3A.

Teopema
IMudaropa n
Hayaja

TPUTOHOMETPHH
(10 g)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W HPUMEHEHHE.
O6parnas Teopema I[udaropa.

OmpeneneHue TPUTOHOMETPHUYECKUX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHUS B  NPSIMOYTOJIEHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWIEHNST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmoabzoBatbh €€ B
MPAKTHUYECKUX BBIYUCICHUSAX.

Brnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPUYECKHUE  COOTHOUICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
nHpopMaIuio.

HcciienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJAIOIIEeH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUECKOE TOKAECTBO IS HAXOXKICHUS
COOTHOIIEHUI MEX1y TPUTOHOMETPUUYECKUMH (PYHKIUIMU
pa3iIMyYHBIX OCTPBIX YIVIOB C OIOpPOW Ha CIPAaBOYHYIO

OCHOBHOC




UH(OPMALIHIO.

IIpuMeHAITH TOJIY4YEHHBIE 3HAHUS U YMEHHUS NPU PELICHUU
INPAKTUYECKUX 3a7ad (Ipu HEoOXOAMMOCTUM C OIOpOH Ha
QITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHSA [EOMETPUHU.

Yrabl B BrivcaHHBIE M LIEHTPAJIbHBIE YIUIBI, YIOJl MEXAY KacaTeabHOU U | @opMyJIHPOBATH OCHOBHBIC OIPEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTO).

Bnucanunbie VYTbl MKy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BHMCaHHBIC YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHbIE Brnucannbie n onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJIASTD YIJIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilax,

YeThIPeXyroJbHUK |CBoOiicTBA. [IpuMeHeHHWe OSTUX CBOWCTB TMpPHU  PEHICHUHU |TEOPEMBI O BIIMCAHHOM YETBHIPEXYTOJBHHUKE, TEOPEMBI O

u. T€OMETPUUYECKHX 3a/1a4. [EHTPAIHHOM yIje TPH HEOOXOJAMMOCTH C BU3YAIbHOU

KacartenbHble B3anmHoe pacnonokeHue IIBYX OKpyxkHoctei. Kacanue | onmopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccenenoBarhb, B TOM YUCIIE C TOMOIIBIO TU(PPOBBIX pECYPCOB,

Kacanue BIMICAHHBIC W ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTeH CBOWCTBA U MPU3HAKY MOCIIE COBMECTHOTO aHAJIN3a.

(13 g) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUU
3a/ad.

IloBTOpEHHE, IloBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB 7/ U 8 |PemaTh 3agauym Ha NMOBTOPEHHE, WLTIOCTPUPYIOIINE CBS3H

00001meHne KJIacCOB, 000011IeHNEe 3HAaHUI. MEXy Pa3IudHbIMH YaCTSIMHU Kypca.

3HAHMH

(4 9)

9 kiacc (He MeHee 68 )

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOIIUXCS




Tpuronomerpusi. | OnpeneneHue TpUroHOMeTpudecKux (QyHKIUHA yrinoB oT 0° no|PopMyJHpOBATh  ONpefieJleHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cHHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJbHON OMOpOW.
KOCHHYCOB U KocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylInpoBaTh TEOPEMY KOCUMHYCOB M TE€OPEMY CHHYCOB (C
CHUHYCOB. OTIMCAHHOM OKPY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITUYHH | PaINyCOM ONMCAHHON OKPYXKHOCTH).
Pemenue YIJIOB TPEYTIOJIbHUKOB. Pemiatp TpeyrosibHUKM € ONOPOl HAa AITOPUTM Y4EOHBIX
TPeyroJibHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJI | I€HCTBUM.
(16 1) Mexay HuMu. @opmyra MmIomaay YeTbIpEXYrojbHUKa yepes ero |Pemars  mpakTuyeckue  3aJa4yM, CBOAsIIHeCs] K
JIMAarOHAIH U YTOJ MEXTy HUMH. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe mMpuMeHeHNEe TOKa3aHHBIX TEOPEM.
Ipeo6pa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarhb MOHSITHE npeoOpazoBaHus noaoo6us.
noaoousi. CoomeemcmeenHvle 21emenmsl NOOOOHLIX huzyp. HccnenoBaTh OTHONICHUE JTUHEWHBIX JIEMEHTOB QUTYP TIPH
Metpuyeckne Teopema o npoussedenuu ompe3kos xopo, meopema o |NpeodpazoBanuu nonao6us. Haxoaurs npumMepsl nmoaodust B
COOTHOIIIEHHUsI B Npou38e0eHUul Ompe3Ko8 CeKywux, meopema o Keaopame |OKpYXKarolleH NeHCTBUTECIBHOCTH.
OKPYKHOCTH kacamenvHrot. Ilpumenenue  pewenuu 2eomempudeckux 3aday. | Boigooums mempuueckue coomnouienus mexicoy ompesKamu
(10 w) X0pO, CeKyUWux u KacameubHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u N0OOOHBIX MPeY20NbHUKOS.
Pewmams ceomempuueckue 3adauu u 3a0auu u3 peanrbHOuU
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopnbi Omnpenenenre BEKTOPOB, CI0KEHUE U PAa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KakK HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH reoMeTpUYeCKUi (mepemerenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenue BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XACHUS JUTHH U yIJIOB.

Pemenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisi peUIeHUs 3a]a4 KMHEMaTUKU U
MEXaHHUKHU.

bu3nveckuil  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTh omnpedeeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIeI0BATH
TFCOMETPUYCCKUN M (PU3MUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath reoMerpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BbiuncasTs cCymMMy, pa3HOCTh U CKalISipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha




BEKTOPOB B KOOPAUHATAX.
I[IpuMeHATH CKaJISIpHOE MPOU3BEACHUE I HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBanBaTh NOHSITHE MPSIMOYTOJIHLHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YTioBoi Kod3(pUIIUMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeJIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBath ypaBHEHUE IPSMOM U OKPYKHOCTHU C ONIOPOil Ha
(CR)) VYpaBHeHHe OKpyKHOCTH. HaxoxaeHne KOOpJAWHAT TOYEK | BOIPOCHBIM IUIaH.
MIepPECEUCHUS] OKPYKHOCTH U TIPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHUX 3aau. PemaTh 3a1auM Ha HAXOXK/IEHUE TOUYEK TIEPECEUCHUSI PSIMBIX
Hcnonb3oBanne MeTo1a KOOPAWHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBI0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBoCTBA YrioBoro kodg@uiueHTa npsamoi
OpU peUIeHUH 3a4ay, I ONPENeNIeHUs PaclOI0KEeHHs
IPSIMOM.
IIpuMeHSATh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPAKTUYECKUX 3aJla4, JUIsl TOCTPOEHUS MaTeMaTUYeCKHX
MOJIEJIEH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JIsI  MOCTPOCHHS W MCCIEAOBAaHMI
M (ppOBBIMU peCypcamH.
3HAKOMHUTBCA € HCTOPUEN PA3BUTHS TEOMETPUH
I[IpaBuiabHbIe [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYMCICHHE HX 3JIEMEHTOB.| MopMYyJHMpPOBATH ompe/esieHue MIPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucio m W MHA OKPYXKHOCTU. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Pannannas mepa yria. IHonb30BaTHLCSl OHIATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
IJIoIAael

(84)

[Inomans kpyra u ero 53JIEMEHTOB (CEKTOpa U CErMEHTa).
Brruncnenue minomaae Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOTIOYTOJIBHUKOB, OIPeae/sATh
YUCIIO 77, AJIMHY AYTU U paJlaHHYI0 Mepy yria o oOpasiy.
IIpoBoanTh MeEpexon OT paiuaHHOW MEpHI yria K IpaJlyCHON
¥ Ha000pOT 110 BU3YaJIbHOU OIOpE.

OnpenesasaTh MIOMALL KPyra.

BbiBoauTh (popMyJibl (B rpaJyCHON U paJlaHHON Mepe) Ui
JUIMH JyT, IJIOIIAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IJIaH.

Boruucaste miuomand ¢GUryp, BKIIOYAIOUIMX 3JIEMEHTHI




OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HH(POPMAIIUIO.
Haxoaurs miomaay B 3aa4ax peajbHOM )KU3HU.

JABuxenust Tonamue o dsudxcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHUS, HEHTPOB U 0CEHl CUMMETPHH.
(6 1) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUS IMapaJINbHOIO IEpeHoca,
IIpocmetiwiue npumenenus 6 peweHuu 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3YyalbHOW OMOPOM.
HaxoanTh HEMoABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI NpoCTeHIIuX puryp no
o0pasiy.
Ilpumenamop napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
PpeuleHuU 2eoMempuyeckux 3a0ad (pazoupams npumepol).
Hcnonvzosams ons nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHME, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh moHsitusiMu: Qurypa, Touka, mpsmas, yroi,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMAaTH3aI1sI 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteitmime reomerpuueckue GUIYpsl M UX CBOMCTBA. | TPEYTrOJbHHKH, MPSAMOYTOJbHBIN TpPEyroJbHHUK, MeauaHa,
— N3mepeHune reoMeTpuyeCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapajieiorpaMmm,
(7 u) TpeyroyibHUKY. poMO, MPSMOYTrOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[lapannenbHble U NEPIEHIUKYIAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKpPY)KHOCTH. BmnucaHHble M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYI'OJIbHUKOB.
[Ipsimast u OKPYKHOCTb.
YeThIpEXYTroIbHUKM.
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u Havana TpuroHomerpuu. Pemenue o0mmx
TPEYTrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nogoOHeIX duryp.
JlexapTOBBI KOOPAMHATHI HA TUNIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Nojio0ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAYy NpPSIMBbIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIJa, IUIOWAb,
epUMeTp.

Hcnoab3oBarh  dopMybl: 1mepuMerpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATN Kpyra,
00BpEMa MPAMOYTOJILHOTO MapalljieNenuneaa.

OnepupoBaTh NOHATHAMH: TPSAMOYTOJbHas  CHUCTEMA
KOOPJMHAT, BEKTOp; MCIOJb30BaTh JTH TMOHATUA JiA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauM Ha TIOBTOPEHHE OCHOBHBIX TOHSTHIA,




BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3IMYHbIMU YacTsIMH Kypca.
BriOupaTs MeTOA [U1s pelIeHUs 3a/1a4u.
Pemartnp 3a1a4n 13 NOBCEAHEBHOM KU3HU.







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

* Matemaruka. ['eometpust: 7 - 9-e kacchl: 6a30BbIi YPOBEHb: YUeOHUK; 14-¢
u3nanue, nepepadorantoe, 7-9 knacc/ Atanacsan JI.C., byryzos B.®., Kagomies

C.Bb. u ap., Akimonepnoe o6miectBo «M3narensctBo «IIpocBemenuey

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
Maremaruka. I'eomeTpusi. MeTonuueckre peKoMeHIauu. 7-9 knaccesl (K

yueOHuky AtanacsHa JI.C., byry3osa B.®., Kagomuera C.b. u np.)

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-
vebinar/

https://profimatika.ru/bank_zadach



CucremMa OICHUBAHUSA 110 MaTEMaAaTUKE 7-9 KJIacC

Cuctema OUEHKW NpeaMeTHbIX pe3ynbTaToB OCBOEHMA  y4yebHbIX
nporpamm ¢ y4€ToM YPOBHEBOrO Noaxoda, npeanonaraeT BbigeneHue 6asosoro
YPOBHSA A,0CTUXKEHUIA KaK TOUKM OTCYETA NPU NOCTPOEHMUN BCEN CUCTEMbI OLLEHKK

M OpraHM3aumnn MHANBMAYanbHOM paboTbl c 0byyatowmmumcs.

ba3oBblii YpOBeHb JOCTM:KEHMii: JEMOHCTPUPYET OCBOEHHE YUEOHBIX
NEUCTBUN C ONMOPHOW CUCTEMOM 3HAHUM B paMKax BBIJEICHHBIX 3a/1a4. OBlajieHue
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JIJII TMPOAOJKEHUS OOy4YeHHS Ha
CIEAYIONIeH CTyNnmeHu oO0pa3oBaHUsA, HO HE MO MNPO(UILHOMY HaIpPaBIICHHUIO.
JIOCTHKEHUIO 0a30BoOTO YPOBHS COOTBETCTBYET ommemka
«y00611€mMEOPUMENbHO» (WU OMMEMKA <3», OMMEMKA (3AYMEHON).

[IpeBbitienre 6a30BOTO YPOBHSI CBUJICTEIHCTBYET 00 YCBOCHUH OTIOPHOM
CHUCTEMBI 3HAHWUU HA YPOBHE OCO3HAHHOI'O MPOU3BOJLHOTO OBJIAJICHHUS yYCOHBIMU
JNEUCTBHAMH, a TaKKe O KpPyro3ope, Mupore (WM W30MpaTeIbHOCTH) UHTEPECOB.
IlenecooOpa3HO BBIICIUTH CIICIYIONIKE JBA YPOBHS, NpeBbIIIAIOIINE 0A30BbINM:

* [loBbILICHHBIN YPOBEHb JIOCTHKECHUSA IUIAHUPYEMBIX PE3YJIbTaTOB,
ouenka «xopouwio» (ommemka «4»);

* BBICOKMI YPOBEHb JOCTH)XCHHS IUIAHUPYEMBIX PE3YJIbTATOB, OUECHKA
«omauunoy (ommemra «5»).

Jlng onmucaHus MOATOTOBKM Y4YallMXCs, YPOBEHb JOCTHXKEHHUN KOTOPBIX

HUXKe 6a30B0ro, LenecoobpasHo BblAEINTb TaKKe ABa YPOBHA:

* IOHUKEHHBIN YPOBEHb JOCTHKECHUH, OUeHKa
«HEY008/1eMEOPUMENbHOY (OMMEMKa <2%);

* HU3KHUH YPOBEHb JIOCTIKCHUH, OUYeHKa «naoxo» (ommemka «1»),

He noctuxenune 0a30Boro ypoBHA (NMOHUKEHHBIA M HU3KUM YpOBHHU
JOCTIKEHUH) (UKCHPYETCS] B 3aBUCUMOCTH OT 00BbEMAa M YPOBHSI OCBOSHHOTO H
HEOCBOCHHOTO CoJiep KaHusl ipeaMeTa. ONUCaHHBIN BBIIIE TOIXO0/T 1IeIeCO00pa3Ho
NPUMEHSITh B XOJ€  Pa3IMYHBIX MNPOUEAYp  OLEHUBAHUA:  TEKYUIEro,

MIPOMEKYTOUYHOTO U UTOTOBOTO.



Ana oyeHKu OuHamuKu ¢popmuposaHus npedmMemHoix pe3ysnbmamos B
cUCTeMe BHYTPU LWKONbHOMO MOHUTOPUHra 06pa3oBaTeNibHbIX AOCTUMKEHUN
uenecoobpasHo GpuMKcMpoBaTb U aHaAN3NPOBATb AaHHble 0 CHOPMUPOBAHHOCTH
YMEHMUI N HaBbIKOB, CMOCOBCTBYIOLLMX OCBOEHUIO CUCTEMATUUECKUX 3HAHUIA, B TOM

ynucne:

* NEPBUUHOMY  O03HAKOMJICHUIO, ompadomke U OCO3ZHAHUIO
meopemuueckux mooenei u noHamui(o0IMeHayYHbIX U 0a30BBIX IS JTAHHOU
00JIaCTH 3HAHUSA), CAHOAPMHBIX AI20PUMMOE U NPOUEOYP;

* GbIAGNCHUI) U OCO3ZHAHUI) CYWHOCHU U OCOOEHHOCHEN3Y4aeMbIX
00BEKTOB, TIPOIIECCOB W SIBJICHUH JCHCTBUTEIBHOCTH (TIPHPOJHBIX, COIUATBHBIX,
KYJIbTYPHBIX, TEXHUYCCKUX U JIP.) B COOTBETCTBUHU C COJICP)KAHUEM KOHKPETHOTO
y4eOHOT0 TIPEIMETa, CO30aHUI0 U UCHOIb308AHUIO MOOelell N3YIaeMbIX 00bEKTOB
U TIPOIIECCOB, CXEM;

* GbIAGNCHUIO U AHAIU3Y CYWLECMBEHHBIX U YCHOUYUGHLIX C6A3CH U
OMHOWEHUTIMEXTY O0BEKTAaMU U TIPOLIECCAMH.

[Ipu 5TOM 00s13aTEABHBIMH COCTABISIOIMIMMH CUCTEMbl HAKOILJIEHHOMN
OLICHKH SIBJISIIOTCSI MaTepUaIbl:

* CImapmoeoii OUazHOCMUKU,

* memamuueckKux u Umoz208blX NPOGEPOUHBIX PAOOmM NO 6cem yueOHbIM
npeomemanm;

* meopueckux padom, BKIIOYas y4eOHBbIC MCCIICIOBAHHUSA M y4YcOHBIC

MIPOEKTHI.



OIIeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH

OtBet OLIEHUBAETCS 0TMETKOI «5», €CJIM YYCHHK:

1. nomHO packpell colepKaHHe Marepuana B o0beMe, MPeayCMOTPEHHOM
MPOTrpaMMOi U Y4EOHUKOM,

2. U3JI0KUJT MaTepuall TPAMOTHBIM SI3BIKOM B ONPEACIICHHOM JIOTMYECKOU
MOCJIEI0BATEILHOCTH, TOYHO UCIIONb3Yysd MaTEMaTUYECKyH0 TEPMHUHOJIOTHUIO U
CUMBOIJIUKY;

3. IPaBWJIBHO BBIMOJHUII PUCYHKH, YEPTEXKHU, TpaduKH, COMYTCTBYIOIIUE
OTBETY;

4. mokazaJl yMEHHE  WJUTIOCTPUPOBATH  TEOPETUYECKUE  TMOJOKECHUS
KOHKPETHBIMHM TPUMEPAMH, PUMEHATh UX B HOBOW CUTYyaIlud NP BBHITIOJHCHUU
MPaKTUYECKOTO 3a/IaHUs;

5. MPOJEMOHCTPUPOBAT YCBOCHHE paHEE M3YYCHHBIX COMYTCTBYIOIIUX
BOMPOCOB, CPOPMUPOBAHHOCTh M YCTOMYMBOCTH HCIOJIb3YEMBIX NMPU OTPabOTKe
YMEHHUH U HABBIKOB,;

6. oTBedan caMOCTOSITENIbHO 0€3 HABOSAIIMX BOMPOCOB yuuTessi. Bo3sMoxHbI
OJlHa - JIB€ HETOYHOCTU IPU OCBEUICHUU BTOPOCTEICHHBIX BOMPOCOB WJIM B

BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABHII 110 3aMCYAHUIO YIUTCIIA.

OTBeT OlIeHUBAETCSI OTMETKOM «4», €CJIM OH yI0BJIEeTBOPSiET B OCHOBHOM

TPeOOBAHUSIM HA OLEHKY «5», HO MPH ITOM HMeeT OJIMH U3 HeI0CTATKOB:

®* B H3JIOKCHHHN OOIIYIICHBI HEOOIbBIIINE Hp06CHLI, HE HCKa3UBIIHUC
MATEMATHYCCKOC COACPIKAHUC OTBCTA,

¢ JOIIYIICHBI OWH — ABAa HCA0YCTA IIPpU OCBCIICHUKX OCHOBHOI'O COACPIKAHHNA
OTBCTA, UCIIPABJICHHLIC I10 3aMCYAHUIO YUUTCIIA,

¢ JOIIYIICHBI ommnbOka wuimm Oonee ABYX HCIOYCTOB IIPU OCBCIICHHUHN
BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC I10 3aMCYAHN IO

YUYUTEIA.
OtMeTKa «3» CTABUTCH B CJEAYIOLIUX Caydasix:

¢ HCIIOJIHO WK HCIIOCJICAOBATCIBbHO PACKPBITO COACPKAHHUC MaTCpHalia, HO

MOKa3aHO 00lllee MOHMMAHHWE BOMPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHS,



JOCTaTOYHbIE  JJIsi  JajdbHEWIEro  yCBOEHUS  MIPOrpaMMHOI0  MaTrepuana
(onpenenennbie « TpeGoOBaHUSIMU K MATEMATHYECKON TMOJTOTOBKEOOYUAIOITUXCS»);

* HUMEJINCH 3aTPYJHEHUS WU JOMYIIEHbl OUOKU B OMPEICIICHUH TTOHSATUH,
WCIIOJIb30BaHUM  MAaTeMaTUYECKOW TEPMHUHOJIOTMH, 4YepTekaX, BBIKJIAJIKAX,
WCIIPaBIICHHBIC MOCIIE HECKOJIBKUX HABOSIIIUX BOIPOCOB YUUTEIIS,

* YYCHUK HE CHpPABUJICSA C NMPUMEHEHHUEM TEOPUH B HOBOM CUTYyallUU MPU
BBITIOJIHCHUU TPAKTUYECKOT0 3aJlaHMs, HO BBIMOJHUI 3aJaHus 00s3aTEIbLHOTO
YPOBHSI CJIOKHOCTH T10 JJAHHOU TeMe;

* NpU 3HAHUU TEOPETUUECKOTO MaTepuaja BBISBIIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTABUTCS B CJIEIYIOLIUX CJIYYasix:

¢ HC PACKPBITO OCHOBHOC COACPKAHUC y‘IC6HOFO Marcpuaja,
® 06Hapy>1<eHo HC3HAHUC MWJIM HCIIOHUMAHUC YUYCHHKOM OobIIeH WIIH

HanOoJIee BaXKHOM YaCTH yqe6H0r0 Martcpuaia,

¢ JOIIYIICHBI OIIMOKHA B OIIPCACIICHUU HOHHTHﬁ, Impu HCIIOJIb30BAHHUHA
MaTeMaTHYeCKOU TCPMHUHOJOTUHU, B PHUCYHKAX, YCPTCIKAX HIIN rpa(l)HKax, B
BBIKJIAAKAX, KOTOPBIC HC HMCIIPABJICHBI ITIOCJIC HCCKOJBKHUX HABOIAIINX BOIIPOCOB
YUUTEIIA.
OtmeTka «1» cTaBUTCS, €CJIM:

* YYCHUK OOHApYXWJ TIOJIHOC HE3HAHWE W HEMOHMMaHHUE H3y4aeMOTO
y4eOHOr0 MaTepHaia WM HE CMOI OTBETHUTh HU Ha OJMH W3 IOCTABJICHHBIX

BOIIPOCOB M0 U3y4Ya€MOMY MaTepHally.



OIIeHKa MUCBMEHHBIX U KOHTPOJIbHBIX paﬁoT

OTmeTKa «5» craBurca, ecaum:

® pa60Ta BBITIOJTHEHA ITOJTHOCTBIO,
® B JOI'MYCCKHX PACCYXKIACHUAX U 000CHOBaHHH peICHuA HET HpO6€HOB u

OIINOOK;

* B PCIICHUH HET MAaTEeMaTUYECKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCT,
OMHUCKA, HE SIBJISIONMIASICS CIEACTBUEM HE3HAHHWS WJIM HEMOHUMAaHUS Y4eOHOTO
MaTepuana).

OTMeTKa «4» CTABUTCS, €CJIH:

*paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAaHMS IIIArOB PEIICHUS
HEJOCTAaTOYHbl (€cii yMEHHE OOOCHOBBIBATH PACCYXKJICHHS HE SBIISUIOCH
CIIeIUAJIbHBIM 0OBEKTOM MPOBEPKH );

* OMyIIIEHa OfHA OIIMOKA WJIW JBa-TPU HEJ0YeTa B BBIKJIAJKAaX, PUCYHKaX,
yepTexkax uiu Trpadukax (eciaum 3T BUIbI paOOThI HE SBIISIIMCH CIEIHAIbHBIM
00BEKTOM TIPOBEPKH).

OT1MmeTKa «3» CTABUTCH, €CJIM:

* JIONYIICHBI Oojiee OJHOW OMMOKHM WM Oojiee IBYX-TpeX HEIO0YETOB B
BBIKJIQJIKaX, YepTekaxX WM Tpadukax, HO ydalIwiics BiageeT 00s3aTeIbHBIMU
YMEHUSAMU 110 TPOBEPSIEMOM TEME.

OTMeTKa «2)» CTAaBHTCH, €CJIM:

* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIIHWE, YTO YYalluhcs He

BJIaJIceT 0053aTeIbHBPIMA YMEHHUSAMH I10 JaHHOK TeME B TIOJIHOK Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:

* paboTa moKasajia IMOJIHOE OTCYTCTBHE Y yUalerocs 00s3aTelIbHbIX 3HAHUI

Y YMEHUM MO TPOBEPSEMOI TeMe WJIM 3HAYMTEIbHAs YacTh pabOTHI BHITIOJIHEHA HE

CaMOCTOATCIBHO.



!Hi!!!aﬂ Knaggnghmca!mﬂ !!HIHEE!!K

I'pyObiMu cunTaroTCs OIIMOKH:

¢ HC3HAHUC OIpCACIICHUA OCHOBHBIX HOHSITPIP'I, 3aKOHOB, IIpaBHJI,
OCHOBHBIXITOJIOKEHUN TeOpUH, He3HaAHUE (HOPMYJI, OOLIECIPUHATHIX CUMBOJIOB
0003HaYeHUH BEJIUYMH, €IUHUIL] X U3MEPEHUS,

* HE3HAHWC HANMCHOBAHHU €IMHUIl U3MEPCHUS,

* HEyYMCHHE BBIJICTUTH B OTBETE IJIaBHOC,

* HEyMCHHE MPUMCHSTh 3HAHUS, aJITOPUTMBI JIUIS PEIICHUS 3a]1a4;
* HEyMCHHE JIeJIaTh BBIBOJIBI M 00O0IIECHUS;

* HEYMCHHE YUTATh U CTPOUTH IPAPUKH;

* TOTeps KOPHS WM COXPaHEHNUE TOCTOPOHHETO KOPHS;

* oTOpaceiBaHuE 0€3 0OBSICHEHU OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIIMOKH;

* BBIYHCIIUTEIbHBIC ONTMOKH, CCIIM OHU HE SIBIISTFOTCS OTTMCKOM;

* JIOTUYECKHUE OIIMOKHU.

K Herpy0biM ommmOkam cieayeT OTHeCTH:

* HETOYHOCTh (DOPMYJTUPOBOK, OMNpPEACICHUN, TIOHATHH, TEOPHH,
BbI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPCACIIICMOTO
TIOHATHUS MJINA 3aMEHOM OJHOTO - ABYX M3 3THUX IIPU3HAKOB BTOPOCTCIICHHBIMU,

* HETOYHOCTH rpaduka;
* HEpalMOHANBHBIA METOJ PEIMICHUS 3a7adyd WIA HEJIOCTATOYHO

NpOJAYMaHHBIA IUJIaH OTBETa (HApYyIICHHWE JIOTUKH, MOJAMEHAa OTIEIbHbBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH );

* HEpalHMOHAJIBHBIC METOJIbI pabOTHI CO CIIPABOYHOMN U
IpYTrOMIINTEPATYPOH;

* HEYMEHHUE pelIaTh 3aJa4u, BHIOJHSITE 3a/1aHUs B 00I1IEM BUJIE.

Henoueramu sABJIAIOTCA:

* HEepalMoHAJbHbIC MPUEMbI BRIYUCICHUN 1 MPeoOpa30BaHMUIA;
* HeOpEeXKHOE BBIMOJTHEHUE 3aMMHUCEH, YePTekKEH, CXeM, TpauKOB.



IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipocrenmme reomeTpudecKue 1 bubnuorexa [JOK
00BEKThI https://m.edso0.ru/8866b724
bu6moreka [IOK
2 MHOroyrojbpHUK, JOMaHas 1
T https://m.edso0.ru/8866ch6a
3 CMeXHBIC U BEPTHKATBHBIC YTIIBI 1 bubmorexa [TOK
P T https://m.eds00.ru/8866c5c0
4 CMexXHBIC U BEPTUKAIILHBIE YIIIbI 1 bubmorexa TOK
P - https://m.edso0.ru/8866¢7be
5 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1
6 CMexXHBIC U BEPTUKAIIbHBIC YTIIbI 1
7 CMeXHBIC U BEpTUKAIILHBIC YIIIbI 1
8 CMeXHBIC U BEpTUKAIILHBIE YIIIbI 1
N3Mepenne TMHEHHBIX U YIIIOBBIX
9 BEITUYMH, BEIUHCIICHHE OTPE3KOB U 1
yTJIOB
N3mepenune TMHEHHBIX U YTIIOBBIX
bubnuoreka [JOK
10 BEJIMYWH, BEIYUCICHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
yTJIOB
N3mepeHne TMHEWHBIX U YTIIOBBIX
11 BEITUYMH, BEIUHCIICHHE OTPE3KOB U 1

yTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

N3mepenue IMHEWHBIX U YTIIOBBIX
BEJIMYUH, BBIYUCICHUE OTPE3KOB U
YIJIOB

13

[epumeTp u momans Gpuryp,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

14

[lepumerp u momans Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB

15

[TonsATHE 0 paBHBIX
TPEYroJIbHUKAX U IEPBUYHbBIC
MIPEACTABJIEHUS O PABHBIX

¢burypax

bu6moreka [IOK
https://m.edsoo.ru/8866ce80

16

Tpu npuszHaka paBeHCTBa
TPEYTroJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npuszHaka paBeHCTBa
TPEYTroJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTrOJIHbHUKOB

20

Tpu npu3Haka paBeHCTBA
TPEYTrOJIHbHUKOB

21

Tpu npu3Haka paBeHCTBA
TPEYroJIbHUKOB

bubmuoreka [JOK
https://m.edso0.ru/8866e88e

22

[Ipu3Haku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

IIpu3naku paBeHCTBA

23 MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CBoJicTBO MeIMaHbI
24 MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, brbmmorexa [OK
N https://m.edso0.ru/8866e9ec
MIPOBEJIEHHON K TUIIOTEHY3€
CBoJicTBO MeIMaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
MIPOBEAEHHON K THIIOTEHY3€
26 PaBHOOeipeHHbIE U bubnuorexa [JOK
PaBHOCTOPOHHHE TPEYrOJIbHUKA https://m.edso0.ru/8866d6fa
97 [Ipu3Haku u cBoMcTBa bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3nHaku u cBoMcTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoOMCTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBenctBa B reomeTpun
bubnuoreka [JOK
31 HepasericTsa b reomerpin https:// m.edsoc%.I ru/8866e3a2
32 HepaBenctBa B reometrpun
33 HepaBeHnctBa B reomeTpun
34 [IpsAMOYTOJIBHBIN TPEYTOIBHUK C bubnuoreka [IOK
yriaom B 30° https://m.edso0.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOIBHUK C
yriaom B 30°
36 KonTposneHas paboTa o teme bubnuoreka [IOK

"TpeyroapHuku"

https://m.edsoo.ru/8866echc



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

37

[TapamienpHble IpsIMBbIE, UX
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/8866ef64

38

[Iarsiii noctynar EBkinaa

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEH

bubmmoreka [{OK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NPH NIEPECEUEHUN
MapajuIeIbHbIX NMPSAMBIX CEKYILEH

41

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU MIEPECEUCHUU
napajuleNbHBIX IPSIMbIX CeKyIlen

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE NIPU MTEPECCUCHHUH
napajuieNbHbIX TPSIMBIX CEKYIIeH

43

Haxkpecr nexaue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE MPH NEPECEUCHUU
napajieNIbHBIX MPSMBIX CEKYIIEH

bu6mmoreka [JOK
https://m.edso0.ru/8866f3b0



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napajuienbHOCTH
IPSIMBIX Y€PE3 PABEHCTBO

44
paccTOsIHUI OT TOYEK OJHOMN
IPSIMOM JI0 BTOPOU MPSIMOM
[Ipu3Hak napajienbHOCTH
45 MPSIMBIX Yepe3 PABCHCTBO
paccTOsIHUIA OT TOYEK OJHOMU
MPSIMOM JI0 BTOPOU MPSIMOM
46 CymMma yriioB TpeyroJbHHKa brbmmorexa [OK
yMMa YT peyr https://m.eds00.ru/8866f630
47 CyMmMa yriioB TPEYroJIbHUKA bubmorera [JOK
yMMa YT peyr https://m.edso0.ru/8866f8ba
48 BHemHue yritel TpeyrojibHUKA bubmorexa TOK
4 peyr https://m.edsoo.ru/8866fa5e
49 Brenraue yribl TpeyrojibHUKa
KonTtponsHas padoTa o Teme
50 "[TapamiensHble TPSMBIE, CyMMa Bubmmorexa [JOK
P P W o https://m.eds00.ru/8866fe6e
YIJI0B TPEYroJIbHUKA
51 OKpYyXHOCTb, XOPAbl U IUAMETD, bubnuoreka [JOK
HX CBOMCTBA https://m.edso0.ru/88670800
52 KacaTtenpHast K OKPYKHOCTH bubmorera [JOK
26 https://m.edso0.ru/88670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YT OJI
54 OKpyXHOCTb, BIIUCAHHAS B YT OJI
55 [Tonsarue o 'MT, npumeHeHue B bu6mmoreka [JOK
3a7a4ax https://m.edso0.ru/8867013e
56 [Tonsarue o 'MT, npumeHeHue B bu6mmoreka [JOK

3agadax

https://m.edso0.ru/88670508



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

buccekrpuca u cepeMHHbBIN

o7 MEPIEHIUKYIISIP KaK
Tr€OMETPUYECKHUE MECTa TOUCK
OKpyXHOCTb, OIIMCAHHAs OKOJIO bubnuorexa [JOK
58
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpYyXHOCTb, ONTUCAHHAS OKOJIO
TPEYroJbHUKA
60 OKpyXHOCTh, BIUCAHHAS B bubnuoteka [JOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpy)XHOCTh, BIUCAHHAS B
TPEYTrOJILHUK
62 [Ipocrenmme 3agaun Ha bubnuoreka [IOK
IIOCTPOCHHE https://m.eds00.ru/88671188
63 [IpocTeitmue 3agaun HA bubnuoreka [JOK
MOCTPOCHHUE https://m.eds00.ru/886712d2
KonTtponsHas paboTa o Teme
64 " OKDVKHOCTE I K bubnuoreka [IOK
Py pyr- | https://m.eds00.ru/88671462
I'eomeTpuueckue MoCTpoeHus
[ToBTOpEeHUE M 0000IIECHNE
65 3HAaHUH OCHOBHBIX MOHATHH U bubmorexa HOK
https://m.edso0.ru/886715b6
METO/I0B Kypca 7 Kiacca
66 Hroropas koHTpoJIbHAs paboTa bubmorexa HOK
https://m.edso0.ru/886716ec
[ToBTOpEeHUE M 0000IICHNE
67 3HaHUN OCHOBHBIX MOHSATHI U

MCTOZOB KypcCa 7 knacca



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpenue u o6o0ImEeHNE

bub6mmoreka [{OK

68 3HAHUU OCHOBHBIX [TIOHATUI U 1 httos://m.eds00.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/886719bc

8 KUIIACC

KonuuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

1 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2

5 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo0.ru/88671ca0

3 [TapamenorpaMm, ero nNpu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHele citydan

4 napajuieJIorpaMMOB 1 bubnuoreka [IOK
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar), https://m.edsoo.ru/88671dea
WX MPU3HAKKU U CBOMCTBA
YacTtHble citydan

5 MapaJjIeIorpaMMoOB 1 bubnuoreka [JOK
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar), https://m.edso0.ru/88671f20
WX NMPU3HAKU U CBOICTBA
YacTtHble cityyan

5 MapajjieIorpaMMoB 1 bubnunoreka [JOK
(IpAMOYTOJILHUK, POMO, KBaApaT), https://m.edso0.ru/8867209c
WX MPU3HAKU U CBOICTBA

bu6mmoreka [JOK
! Tpaneruts L https://m.eds00.ru/88672358
3 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK

Tparceuunu

https://m.edso0.ru/8867252e



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

PaBHOOOKast 1 IPSIMOYTOJIbHAS

bubmuoreka [JOK

o Tpaneuuu https://m.eds00.ru/88672858

bubnuorexa [JOK
10 Metox ynBoeHis MeAatbt https://m.edsocI)_.[ ru/88672b14

bubnuorexa [JOK
1 Herrrpanbitast ciHMMETpis https://m.edsocI)_.[ ru/88672b14

12 KonTponsnas pabora o teme bubnuorexa [JOK
"YeTbIpEXYroabHUKN" https://m.edso0.ru/88672c9%

13 Teopema daneca u Teopema o bubnuorexa [JOK
MIPONOPIUOHAIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a

14 Cpennsist TMHUSA TPEYroJIbHUKA bubamorexa [JOK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUSA TPEYroJIbHUKA bubnmorexa [JOK
https://m.edso0.ru/88672f38

16 Tpanerus, e€ cpenHss TUHUS bubmmorexa [OK
https://m.eds00.ru/88672358

17 Tpanemus, e€ cpenHss TUHUS bubmmorexa [OK
https://m.edso0.ru/88673064

18 [IponopumoHanbHBIE OTPE3KH bubmorexa HOK
https://m.edso0.ru/88673794

19 [TponopuoHanbHBIE OTPE3KH bubmorexa HOK
https://m.edso0.ru/88673794

20 LlenTp Macc B TpeyroJbHHUKE bubmorexa HOK
https://m.edso0.ru/886738fc

bubnunoreka [JOK
21 Tonobuie TpeyroabHuih https:// m.edsocI)_.[ ru/88673a78

99 Tpu npuznaka nogo6us bubnuoreka [IOK

TPEYroJbHUKOB

https://m.edso0.ru/88673bae



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

23 Tpu npuznaka nogoous bubmuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npusHaka noao0us bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noo0us
TPEYTrOJIbHUKOB
26 [Ipumenenue noao6us npu
pELIeHNH IPAKTUYECKUX 3a/1a4
97 KonTponsnas pabora o teme bubnuorexa [JOK
"[logoGHbIE TPEYroJIbHUKH" https://m.edso0.ru/8867445a
28 CaoiicTBa momaaen bu6moreka [IOK
reOMETPUYECKUX PUTYD https://m.edso0.ru/886745fe
29 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TPEYroJibHUKA, MapajijieorpaMma https://m.eds00.ru/88674860
30 DopMmyJIbl I TIIOMIAAN bubnuoreka [IOK
TPEYroJibHUKA, MapajijiesorpaMma https://m.eds00.ru/88674a22
31 DopMyJibl IS TUIOMIAAN bubnuoreka [JOK
TPEyroJibHUKA, MapajjiesorpaMma https://m.eds00.ru/88674a22
32 DopMyJIbl IS TUIOIIAAN bubnuoreka [JOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.eds00.ru/88675288
33 @opmybl ISl IIOLIAAN bubnuoreka [IOK
TpEyroJibHUKA, apajljiesorpamma https://m.eds00.ru/8867542c
34 Brruncnenue miomazaei CI0XKHBIX bubmuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Mnomaau puryp Ha KIeT4aToi bu6mmoreka [JOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HBIX GUryp
37 [Tnomanu mogoOHBIX GUryp



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

38 3ajauu ¢ MPaKTUYECKUM bubnmoreka [JOK
COZIepKaHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnuorexa [JOK
COJIepKaHUEM https://m.edso0.ru/88675684
40 Pemienue 3a1a4 ¢ NOMOIIBIO METOAA bubmmoreka [{OK
BCIIOMOTaTENBHOM TIOLIAIN https://m.eds00.ru/88674f90
41 KonTponsHas pabora o teme bubnuorexa [JOK
"Inomans" https://m.eds00.ru/8867579c
42 Teopema IIudaropa u e€ bubnuorexa [JOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema ITudaropa u e€ bubmuorexa [JOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e€ bubnuoreka [IOK
MPUMEHECHHE https://m.edso0.ru/88675abc
45 Teopema ITudaropa u e€
MIPUMEHEHHE
46 Teopema IIudaropa u e€
MIPUMEHEHHE
Onpenenenue
TPUTOHOMETPUUECKUX (PYHKUIUN
. ‘T’;Zl;;’;;f;ia“p"MOym”Hom BuGuorexa [IOK
’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUUECKUE
COOTHOIIIEHUS B IPSAMOYT'OJILHOM
TpPEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnunoreka [JOK

TOXKIACCTBO

https://m.edsoo.ru/88675f44



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

OCHOBHOE TPUTOHOMETPUYECKOE

49
TOXKIIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIIECTBO
KonTtposnsHas paboTa o teme
51 "Teopema [Tudaropa u Hauyana bubmorexa HOK
| https.//m.edso0.ru/8a1407e8
TPUTOHOMETPHUH
59 BrucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuorexa [JOK
YTOJI MEXy KacaTelIbHOW U XOpAOH https://m.edsoo0.ru/8a1415b2
53 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI, bubnuoreka [IOK
YTOJI MEXYy KacaTeJIbHOW U XOpAOH https://m.edso0.ru/8a141940
54 BnucanHble ¥ IEHTpaIbHBIE YIJIbI, bubnuoreka [IOK
YTOJI MEXYy KacaTeJIbHOW U XOpAOH https://m.edsoo.ru/8a141b34
55 VYTibl MeXIy XOpJaMu U CEKYIITUMU
56 VYTbl MeXy XOpJaMu U CEKYIITUMU
BrricanHbIe U OITHCAHHBIE
57 YeTBIPEXYTOJLHUKH, HX IPU3HAKU U bubmiorexa HOK
“p r ’ p https://m.edso00.ru/8a140f86
CBOICTBa
BrvcanHbIe U OITMCAaHHbBIE
58 YeTBIPEXYTOJLHUKH, HX IPU3HAKU U bubmorera [JOK
“p r ’ p https://m.edsoo.ru/8a1416d4
CBOICTBA
BrrcanHble U OIMCaHHbBIE
59 YeTBIPEXYTOJILHUKH, HX IPU3HAKU U bubmorexa LIOK
“p yr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBA
[IpumeHeHre CBONCTB BIUCAHHBIX U
50 OTIMCAHHBIX YEeTHIPEXYTOJTbHUKOB

IIpH pCHICHUU I'COMCTPUICCKUX
3aaa4



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

[IpumeHeHne CBOMCTB BIIUCAHHBIX U
OIMCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
MIPH PEIICHUN T€OMETPHICCKUX
3a1a4
62 B3anMHoOe pacnosiokeHue 1Byx 1 bubnuorexa [JOK
OKPY)KHOCTEH, 00IIre KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
bubmmoreka [{OK
K i 1
63 Acale OKpYRHOCTER https://m.edsoo0.ru/8a1410a8
KonTponsnas pabora no teme
64 "VTIEI B OK HOCTHU. Brincanueie 1 bubmmorexa LHOK
pyE ' . https://m.edsoo.ru/8a141c88
Y OTIMCAHHBIC YETHIPEXYTOJTBHIUKU
[ToBTOpEHNE OCHOBHBIX MOHATHH H
65 METOJ0B KYpCOB 7 U 8 KJIaCcCOB 1 bubmorexa LOK
oP . ’ https://m.edso0.ru/8al41ddc
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
66 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/8al41efe
00001IeHre 3HAHNI
bu6mmoreka [JOK
67 n 3] 1
TOTOBAT KORTPOJILHAA PabOTa https://m.edso0.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [JOK
68 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al420ac
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Ornpenenenue
1 TPUTOHOMETPUUECKUX (PYHKIIHIM 1 brbmmorexa [OK
P P YK https://m.edso0.ru/8al424bc
yriaoB ot 0° 1o 180°
2 dopmyIbl IPUBEACHUS 1
bu6mmoreka [IOK
T 1
3 copeMa RocHiycoB https://m.edso00.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 T 1
SOPEMA KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 T 1
SOpEMa CHILycoB https://m.edsoo.ru/8al142e8a
TeopeMa cuHycoOB
Teopema cuHyCcOB 1
9 Haxoxnenue njvH CTOpOH U 1 bubnuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edso0.ru/8a1430b0
bubmuoreka [JOK
10 P 1
SIHICHHE TPeyTOIBHILIOR https://m.edsoo.ru/8al42ac0
bubnuoreka [JOK
11 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CHICHHE TPEYTONBIHKOB https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bubmuoreka [JOK

13 Petnertiie TpeyroabHiKos https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM bubnuorexa [JOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTponsnas pabora no teme bubnuorexa [JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTHe o npeobpazoBaHUU bubnnorexa [JOK
moa00ust https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubnuorexa [JOK
o100HBIX puryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJIEMEHTHI
Mo00HBIX puryp
Teopema o mpou3BeIeHUU OTPEIKOB
20 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeiabHOM
Teopema o mpou3BeIeHUU OTPEIKOB
21 XOp/Jl, TEOpEMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema o mpou3BeIEHUU OTPEIKOB
99 XOpJ, TeOpeMa O MPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTelbHOU
23 [IpumeHeHne TeopeM B pelICHUH bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

IIpuMeHeHne TeopeM B peLlIEeHUN

bubmuoreka [JOK

24 FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al1443fc
o5 [IpuMeHeHne TeopeM B pelLIEHUN bubnuorexa [JOK
F€OMETPHUUYECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtposnsHas paboTa o teme
26 "ITpeoOpazoBanne mog0OusI. bubnnorexa [JOK
Merpudeckue COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
Omnpenenenre BEKTOPOB.
27 PuU3NYEeCKU U T€OMETPUIECKUI brbmmorexa [OK
https://m.edso0.ru/8a144960
CMBICIT BEKTOPOB
28 CrnoxxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnuoreka [IOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)xeHue U BBIYUTAHHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso00.ru/8a144d52
30 CrnoxeHue U BBIYUTaHHE BEKTOPOB,
YMHOEHHE BEKTOPA Ha YUCIIO
31 PaznoxeHue BekTopa 1o 1ByM
HEKOJIJIMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Kooputatst peiropa https://m.edsoo.ru/8al44fbe
CkainsipHO€ ITpOU3BEACHUE
33 BeKTo;)OB, ercl;) MIPUMEHEHHUE IS bubmmorexa [IOK
https://m.edso0.ru/8a14539c
HaXO0’KJICHUs JUIMH U YIJIOB
CkansipHO€ MpOU3BENECHUE BuGmiorexa LIOK
34 BEKTOPOB, €r0 IPUMEHEHUE IS

HaxOXKXJACHUA JJIUH U YI'JIOB

https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35 Pemenue 3ama4 ¢ momoIpio bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3ama4 ¢ momompio bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pereHus 3a1a4 GU3NKA
38 KonTponsHas pabora no teme bubnnorexa [JOK
"BexTops!" https://m.edso0.ru/8a145b08
39 JlexkapTOBBI KOOPAWHATHI TOYEK Ha
TIJIOCKOCTH
. bu6mmoreka [IOK
40 ¥paBHeHHe MpAMOit https:// m.edso;I ru/8al45c48
41 VYpaBHeHHE NpAMOKN
bubmuorexa [JOK
42 ¥PpABHEHHE OKPYKHOCTH https:// m.edso;I ru/8al4635a
43 KoopanHatsl Touek nepeceyeHus bubnuoreka [IOK
OKPY>KHOCTH U NPAMOM https://m.eds00.ru/8a146620
Metoa KOOpUHAT IPH PEIICHUN
44 reOMETPUYCCKHX 3a/1a4,
MPaKTUYECKHUX 3a]1a4
MeTo KOOpIMHAT IPH PEIICHUN
45 F€OMETPHYCCKHX 3a/1a4,
MPaKTUYECKHX 3a/1a4
MeTo KOOpIMHAT IPH PEIICHUN
46 F€OMETPUUECKHX 3a/1ay,

MPaKTUYCCKUX 3adav



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KonTtposnsHas paboTa o teme

47 "JlexapTOBbI KOOPAWHATHI HA bubmiorexa LIOK
| https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [IpaBHIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnuorexa [JOK
49 Hueno m. Jlmiita okpysioCTH https:/ m.edSO(])_.[ ru/8al472c8
bubnuorexa [JOK
50 Hueno w. Jlmita okpysioCTH https:// m.edSO(])_.[ ru/8al4714c
o1 JlivHa oyru OKpY»KHOCTH
bubmuorexa [JOK
52 Pauatiiias Mepa yra https:// m.edso;I ru/8al47l4c
53 [Tnomanp kpyra, CeKTOpa, CerMeHTa bubmorexa [TOK
https://m.edso0.ru/8a147426
54 [Tmomanp kpyra, ceKTopa, cerMmeHTa Bubmmorexa [JOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, cCeKTopa, cerMmeHTa Bubmmorexa [JOK
https://m.edso0.ru/8a147750
56 TTonsaTHE O IBUXEHUU ILIIOCKOCTH Eubmrorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapannenbHblil mepeHoc, TOBOPOT
60 [TapannenbHbIil mepeHoC, TOBOPOT
61 [Ipumenenye IBIKEHUI TpU bubnuorexa [IOK

PCHICHUH 3a1a4

https://m.edsoo.ru/8a1480e2



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
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KonTponsHas paboTa o Temam
"[IpaBuiibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
mockoctu"

63

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aIs 3HAHWH.
N3mepenne reoMeTpuaecKux
BeNUYUH. TPeyroJbHUKU

bu6mmoreka [{OK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHnue, o6o01IICHNE,
CUCTEMAaTH3aIis 3HAHWH.
[TapannensHble U
MePIEHIUKYIISIPHBIC TIPSIMbIE

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 0600IICHNE,
cUCTEMAaTU3aIysI 3HaHUH.
OKpYyXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus.
VYTriabl B OKPY>KHOCTH

66

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTU3aI[1s 3HAHMA.
Brucanubie ¥ OnrcaHHbBIC
OKPY)KHOCTH MHOT'OYTOJIbHUKOB

67

Hrorosas koHTposbHAsA paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
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