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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma no mareMaTruke A OOydYarOUIMXCsS C 3aJEpPKKOH ICHUXHYECKOIro
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa30BaHUs MOATOTOBIEHA HA OCHOBE
®denepanbHOrO  roCyIapcTBEHHOIO  00pa3oBaTENIbHOTO  CTaHJapTa OCHOBHOIO  OOIIEro
oOpazoBanus (Ilpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctutiun Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (manee —
OI'OC 000), amanTUpoBaHHON OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3zoBaHMs OOYyYarOIIUXCsS € 3aJepkKKoi mcuxudeckoro pasputus (mainee — ITAOOIT OOO
3I1P), pabGoueil mporpamMMbl OCHOBHOTO 00IIero oOpa3oBaHus MO mIpeaMery «MaremaTtukay,
IpOrpaMMbl BOCIIMTAHUS, C YUYETOM paclpe/lelIeHHbIX 10 KJIaccaM IpOBepseMbIX TpeOOBaHUHN K
pe3ynbraraM OCBOCHHS AJanTHUPOBAHHON OCHOBHOW OOpa30BaTEbHOM MPOrpaMMbl OCHOBHOIO
obmiero o0Opa3oBaHMs OOy4YarOLIMXCS C 3aJEpKKOH ICUXMYECKOro pa3BuTHs. B paboueit
[IporpaMMe y4TeHbl UJIeU U Nod0KeHns KoHuenuu pa3BuTis. MaTeMaTH4eckoro oOpa3oBaHusl B
Poccuiickoit @enepanuu.

OO6mas xapakTepucTiKa yueOHOro npeamera «MaTtemaTukay

VY4eOHblii npeamer «MaremaTuka» BXOAMUT B IPEAMETHYIO obnacth «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTHYECKOTO
MBIIUICHHS, (OPMUPOBAHUIO YMEHHS MOJBH30BATHCS AITOPUTMAMH, a TaKXKE MPUOOPETEHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX B IMOBCEIHEBHOH u3HU oOyuatommxcs ¢ 3IIP.
VY4eOHbIN IpeaMeT pa3BUBAET MBIILICHHE, TPOCTPAHCTBEHHOE BOOOpaKeHHE, ()YHKIIMOHATIHHYIO
rPaMOTHOCTh, YMEHHUS BOCIPUHUMATh W KPUTUYECKU AaHAIM3UPOBATh HH(MOPMAIHIO,
NPEACTaBICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHnue MaremaTuke JaéT BO3MOXKHOCThH pa3BuBarh y obOyuatomuxcsa ¢ 3[IP Tounyto,
palMOHANIBHYIO U MH(QOPMATUBHYIO pPeUb, YMEHUE OTOUpPATh Haubosiee MOAXOIAIINE SI3bIKOBBIE,
CUMBONIMYECKUE, TpadUUecKue CpeACTBa IS BBIPAXKEHHS CYXIEHHH U HADISAIHOTO WX
IIPE/ICTABIICHHUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIEeH KyIbTYpbl B COBPEMEHHOM TOJKOBAaHHM SIBISETCS
oOmiee 3HAKOMCTBO C METOAAMM IO3HAaHUS JAEMCTBUTEIBHOCTH, MPEJICTABICHUE O NpEAMETe U
METOAaX MaTeMaTHKH, UX OTIIMYUI OT METO/IOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
OCOOCHHOCTSAX NPUMEHEHUs MAaTeMAaTUKU JUIsl PELICHUs] HAyuyHbIX U MPUKIAJHBIX 3a1a4. Takum
o0pa3om, MaTeMaTHyeckoe o0pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAaHUE OOILEH KYIbTYpPbI
YeJ0BeKa.

N3yueHne MaTeMaTHKH TakKXke CIIOCOOCTBYET ICTETUYECKOMY BOCIIHUTAHHUIO YEJIOBEKa,
NOHMMAHUIO KpacoThl M  M3ALIECTBA MAaTeMaTHYECKUX  PACCYKIEHHH, BOCIPUSATHIO
reoMeTpHUYECKUX (POpM, YCBOCHUIO UJIeM CHMMETPUH.

[IporpamMma oTpakaeT cojaepkaHue oOy4yeHHUs mnpeamery «MaremaTuka» ¢ y4eToM
0coObIX o00Opa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcst ¢ 3[IP. Osnagenue y4yeOHBIM
npeaMeroM «MaremaThuKa» NpeCcTaBIseT ONPEACICHHYIO CIOKHOCTh mia yyanuxcs ¢ 3[1P. ¥V
oOyuaromuxcst ¢ 3I[1P Hanbomnee BBIpaXKEHBI OTCTaBaHHUSA B PA3BUTHHM CIOBECHO-JOTHMUYECKUX
¢dbopM MBIILIEHUS, TO3TOMY a0CTPAaKTHBIE U OTBJIEUYEHHbIE KaTErOPHUH UM TPYAHOJOCTYHHBI. B
TOXX€ BpeMs IpH CIEUUATbHOM OOY4YeHHH OOyyaromuecss MOTYT BBINOJHATH 3aJaHUs 10
anroputMy. OHM BOCIPUUMYMBBI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC Ha aHAJIOTMYHOE
3aJjaHle YCBOEHHOro crmocoba pemeHus. CHUKEHHE DPAa3BUTHUS MBICIUTEIBHBIX OMNepanuii u
3aMEJJIEHHOE CTAaHOBJICHHE JTIOTMYECKUX JAEHCTBUI MPUBOAAT K HEJOCTATOYHOW OCMBICIEHHOCTH
COBEpIIAEMBIX YUEOHBIX JAEHCTBHM. Y 0Oydarommxcsi 3aTpyIQHEHbl CUETHbIE BBIYMCIICHHUS,
MPOU3BOJUMBIE B yMe. B NHUCHbMEHHBIX BBIUMCIEHHUAX OHHU MOTYT MpPOIMYyCKaTb OAWH U3
MPOMEXKYTOUHBIX mAaroB. [Ipu paboTe ¢ YUCIOBHIMU BBIPAKEHUSMU, BEIUMCICHUEM HX 3HAUCHUS
MOTYT HE YICp>KHUBAaTh MPABWJIbHBIA TOPSNOK AckcTBUU. [Ipu ympomieHuu, npeoOpa3oBaHUU
BbIpakeHU ywammeca ¢ 3[IP He MOryr caMOCTOSATENBbHO MPHUHATH pPELIEHUE O



II0CJIEI0BATEIBHOCTH BBINOJIHEHHS JeicTBUNA. KOHKPETHOCTh MBIIIUIEHUS! OCJIOKHSAET YCBOCHUS
HaBbIKA pELICHUS YPAaBHEHUMN, HEPAaBEHCTB, CUCTEMbl YypaBHeHMH. MM MamomocTymHO
coBeplIleHHE 00PaTUMBIX OIEpaLUii.

Huzkuii ypoBeHb pa3BUTHS JIOTMYECKHX OIEpaIfii, HeIocTaToYHas O00O0OIIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIUM»: IpU ONpeieieHUuU (YHKIHOHATIBHON
3aBHCUMOCTH, TIpH OIHUCAaHUM TpaUUecKOil CHUTyalluu, HCIOJIB3Ys] TE€OMETPUYECKHUH,
anreOpanyeckuif, (PyHKIMOHANBHBIN s3bIkM. Hepeako yuammecs He BHISAT pa3HULBl MEXIY
o0nacTeio onpenencHus QyHKIIUU U 001aCThIO 3HAUCHUH.

Pemienue 3a1a4 conpspkeHoO ¢ TPYIHOCTAMH OGOPMIIEHHS] KPAaTKOM 3aIlucH, IPOBEIECHUS
aHaJIM3a YCJIOBMSI 3aJaud, BblAENIeHUs cyliecTBeHHoro. OOyuvaromueca c¢ 3IIP 3arpyaustorcs
cenaTh YMO3AKJIIOUYEHHE OT OOLIero K YacTHOMY, HEPEIKO BbIOMPAIOT HepalMOHAIbHbIE
CIOCOOBI PELIEHMS], UHOTA OIPaHUYMBAOTCS MAHUITYJSIMSIMU C YU CIIAMU.

IIpu m3yueHum reomerpuyeckoro marepuana odOydarouuecs ¢ 3IIP cramkuparorcs c
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BbIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYKIEHUS.
HenpouHble 3HaHHS OCHOBHBIX TEOpEM TI'€OMETPUU IPHUBOAMT K OIIMOKAM B PpEILICHUU
reoMeTpuueckux 3anad. OOyyarommecss MOTYT MOJAMEHHUTH (HOpMyYITy, HEIIPABHIBHO IPUMEHHUTH
teopeMy. K cepbe3HbIM omuOKamM B pelleHUM 3a7ad HPUBOAST HEJOCTAaTOYHO pPa3BHUTHIC
IIPOCTPAHCTBEHHbIE NPEIACTaBICHUA. VM CIIOXHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
INUCbMEHHBIX pab0Tax OHU HE MOT'YT IIPHUBECTH OOBSICHEHUE K YEPTEXKY.

ToyHocTh 3amoOMHHAHMS W BOCHPOM3BENCHHS Y4eOHOrO Marepuaja CHIKEHBI I10
OpUYMHE €1a00CTH MHECTUYECKOHN AEATeNbHOCTH, Cy)KeHUs oObema maMatu. OOyuaromumces ¢
3IIP tpeOyetcst Gosplie BpEMEHH Ha 3aKpeIUIEHHWE MaTepualla, akTyalu3alusl 3HaHUi 1o orope
IpU BOCIIPOU3BEJICHUU.

JUia mpeojonieHUs TPYyAHOCTEM B wu3ydyeHUM YydeOHoro npeamera «MaTtemaTukay
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa Y4yeOHOro MaTepuala K I03HaBaTeNbHbIM
Bo3MOXKHOCTsIM ywamuxcsi ¢ 3IIP. Cnenyer yueOHbIN MaTepuan NpPErnoJAHOCUTH HEOOIbIIUMU
HOPLMSMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTalMd TPYAHBIX 3aJaHM,
HEKOTOphlE€ TEMbl JaBaThb KakK O3HAKOMMTEJIbHBIC; HCKIIIOYATh OTHEIbHBIE TpPYIHBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTepHall pEKOMEHIYETCSl M3y4aTh B MPOLECCE MPAKTUUECKON
JESATENIbHOCTH 1O pelieHuio 3agady. OpraHuyeckoe €IMHCTBO MPaKTHYECKOM W YMCTBEHHOMU
NeSITeIbHOCTH YYALIUXCS HAa YpOKaX MaTEeMaTHKHU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEILHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAHUN U YMEHHH.

Henu u 3amaun u3ydenus yaeoHoro npeamera «MaTtemaTruka
[IpuopuTeTHBIMU Yyeramu 00ydeHHs] MaTeMaTukKe B 5—9 Kiaccax sIBISIFOTCS:

* (opMUpOBaHUE IIEHTPAIBHBIX  MAaTEMAaTHYECKUX TMOHATHNA  (YUCIIO, BEJIMYMHA,
reomMeTpuyeckas (Qurypa, mnepeMeHHas, BEpOATHOCTb, (YHKIIHS), OOECHeYHUBAOLINX
MMPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTeMaTHUECKOTO 00pa30oBaHUsI OOYJAIOIINXCS C
3I1P;

» moaseacHue oOydarommxcs ¢ 3[IP Ha mocTymHOM i1 HUX YpOBHE K OCO3HAHHIO
B3aMMOCBSA3M MAaTE€MaTHUKU U OKPYXKAIOIIET0 MHUpA, MOHUMAaHUE MaTEeMaTHKU KakK 4YacTH
o011ei KyJIbTypbl 4eJIOBEYECTBA;

" pa3BUTHE HWHTEIJIEKTYAIbHBIX M TBOPYECKUX crmocobHocTeil oOyuarommuxcs ¢ 3IIP,
MO3HaBaTeJILHOM AKTUBHOCTHU, HCCJICAOBATCIBCKHUX YMGHI/II)’I, KPUTHUYHOCTHU MBIIIJICHHA,
HMHTEpeca K U3yUYEHUI0 MAaTEeMAaTUKH;

* ¢dopmupoBaHue PyHKIIMOHATEHON MaTEMaTHYECKOW TPAMOTHOCTH: YMEHHSI PacTlio3HABaTh
MPOSIBTICHUSI MaTEMAaTUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CUTYyallUsiX U MPH U3yYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBHUCHMOCTEH W 3aKOHOMEpPHOCTeH, (opMymupoBaTh HX Ha S3bIKE MAaTEMAaTUKH H
cO3/1aBaTh MaTeMaTU4YEeCKUE MOJEIHN, TPUMEHATh OCBOECHHBIM MareMaTHYeCKHil ammapar



JUIA PELICHUS IPaKTUKO-OPUEHTHPOBAHHBIX 3a[ad4, HMHTEPIPETUPOBaTb U OLCHUBATH

IIOJIy4YEHHBIE PE3YIBTATHI.

JlocTuKeHHe ITHX Liejeld o0ecrieunBaeTCsl peIeHUEM CIeAYIOIINX 3a0ay.

* opmupoBars y obyuaromuxcs ¢ 3[IP HaBBIKM yueOHO-TIO3HABATENLHOW JESATEILHOCTH:
IUTAHUPOBaHKUE PabOThI, IOUCK PAL[MOHAJIBHBIX MyTEH €€ BBINOJHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (JOPMUPOBATh KauecTBa, HEOOXOAUMBIE
YeJIOBeKY Ul TIONHOIICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTU4eCKOM  JNEATEIbHOCTH: SICHOCTM M  TOYHOCTH  MBICIM, HHTYHIIMH,
MPOCTPAHCTBEHHBIX MPEICTaBICHUH, CHOCOOHOCTH K IPEOJOICHUIO TPYIHOCTEH;

* (opMHpOBATH KJIIOUEBbIE KOMIIETEHIIMM Y4YallUXCs B paMKax IpeIMETHOH obiactu
«Maremaruka 1 UH()OPMATUKA;

" pa3BUBATh MOHATUHHOE MBIILIEHUs oOydarormuxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKIHIO IO3HABATENFHBIX TMpoueccoB obOyuarommxcs ¢ 3IIP,
HEOOXOIMMBIX JUIsl OCBOEHUS IPOrPaMMHOI0 MaTepHaa 1o yueoHoMy IpeaMeTy;

" [peaycMaTpUBaTh BO3MOXXHOCTh KOMIIGHCAIIMM OOpPa30BaTENbHBIX JE(UIUTOB B
OCBOEHHMM TPEALIECTBYIOIEr0 MpOorpaMMHOro Marepuana y oOydaroumuxcs ¢ 3IIP wu
HEJ0CTaTKOB B UX MAaTEMaTu4eCcKOM Pa3BUTHH;

* c(hopMHPOBATH YCTONUMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

" BBIABJIATH U Pa3BUBATh MAaTEMaTHUECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OcHOBHBIE JIMHMM COACpXaHMS Kypca MareMaruku B 5-9 kiaccax: «YHucna u
BBIUHCIIEHUS», «Anredpa» («Anredpanyeckue BbIPAXKEHUS», «YPABHEHMSI U HEPABEHCTBA»),
«Dynkuuny», «leomerpus» («l'eomerpuueckue GUIrypsl M HX CcBoiicTBa», «/3MepeHue
FEOMETPUYECKUX BEIMYMHY»), «BeposATHOCTb M CTarucTUKa». JlaHHbBIE JMHUU pPa3BUBAIOTCS
napajJiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOMH, OTHAKO HE HE3aBHCHUMO OJIHA OT
Jpyroif, a B TECHOM KOHTaKTe U B3auMojehcTBUU. Kpome 3Toro, mx oObENMHSET JIOTHYecKas
COCTABJIAIOILAS, TPAAULIMOHHO MPHUCYIasi MaTEMAaTUKE W IPOHU3BIBAIONIAS BCE MAaTEMAaTHUYECKUE
Kypcbl U coaepkarenbHble JduHUHM. CdopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAAapT€ OCHOBHOrO oOmero oOpa3oBaHHs TpeOOBaHHE  «yMETh
ONepupoBaTh MOHATHUSIMU: OIpEAEICHUE, aKcuoMma, TEeOopeMa, [0Ka3aTelbCTBO;, YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUS, MPUBOAUTH IPUMEPBI M KOHTPIPHUMEPHI,
CTPOUTh BBICKA3bIBAHMWS W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dbopMHpOBaHUE JIOTHUECKHUX YMEHHUH pacmpesessercs Mo BCeM rojaM oOydyeHHMs Ha YpPOBHE
OCHOBHOTO OOIIET0 00pa30BaHUs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylIbTaTaM OCBOCHHS
[TpumepHoOil paboueil mporpamMmbl, pacHupeles€HHbIM IO rojaMm 0Oy4YeHHus, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIMIIMAIBHBIM BOIpocaM oOyuaromuecs
oOpalaaiuch HEOAHOKPATHO, YTOOBI OBIIAJIECHME MaTeMaTMYeCKUMM IMOHSATUSMU U HaBbIKaMU
OCYILECTBIISIIOCH ~ TMOCTEIOBATEIbHO W MOCTYHarelbHO, C  COOJIOACHHEM  MpPUHIIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAJINCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX
npeacrasieHuit  oOyuatommxcs ¢ 3IIP, pacmmpss u  ymiyonsas e€, oOpasys NpodyHbIE
MHOXKECTBEHHbIe CBsi3M. OOmme wnenu wusydyeHus ydeOHoro mpenmera «MaTemaTruka»
npezcrasieHsl B [IpumepHoil paboueii mporpaMmme 0CHOBHOTO 00I1Iero oopa3zoBaHusl.

OcobenHoctu 0TOOPA M afanTaluy yueOHOro MaTepuasia o MaTeMaTuke

OOydenne yueOHOMY TpeaMeTy «MaremaThkay CTPOUTCS Ha CO3JaHUU ONTHMAIBHBIX
YCIIOBUH JJIS1 YCBOEHUS ITPOrpaMMHOro Marepuaina oOyvarommumucs ¢ 3I1P. bonbimoe BHuMaHue
yaensieTcss OoTOOpy ydeOHOTo Marepuana B COOTBETCTBUH C TNPHUHIMIIOM JIOCTYITHOCTH IIPH
COXpaHEeHHUHU o0Iero 0a3o0BOr0 YpOBHs, KOTOPBIA JOJKEH IO COAEPKAaHHI0 U 00beMy OBITh
alanTUPOBaHHBIM A1 oOy4arontuxcs ¢ 3IIP B cooTBeTCcTBHM ¢ MX 0COOBIMH 00pa30BaTEILHBIMU
norpedHocTsIMU. Crnenyer OOJNEryuTh OBJAJeHHE MarepuanoMm oOyuatommmucs ¢ 3I1P



MIOCPENICTBOM €r0 JIETAIBHOTO OOBSICHEHUS C CHCTEMAaTHYECKHM ITOBTOPOM, MHOTOKPAaTHOW
TPCHUPOBKH B TPUMEHEHUHM 3HAHWW, HMCIIOJB3YSl MPUEMbl aKTyaln3aluu (BU3yalbHAs OIOpa,
naMsTKa).

Pabowasi mporpamma mpegycMarpruBaeT BHECEHUE HEKOTOPHIX M3MEHEHUN: YMEHBIIICHUE
o0beMa TEOPETUYECKUX CBEJCHHI, BBIHECEHHE OTJACIBHBIX TEM WM IEJbIX pa3/ieiioB B
Marepuabl JUist 0030pHOTO, 03HAKOMUTEIBHOTO U3yUYCHUSI.

HN3menennst nporpammel B 7-9 Kiaaccax

TI'eomempus

Crnenyer OCHOBHOE BHUMAHHUE YACIUTH NIPAKTUYECKONW HAIPABICHHOCTU Kypca, UCKIIFOUHB
U YIOpPOCTHB HauOojee CIOXHBIA i BOCIHPHUATHS TEOpeTHUecKuil marepuan. Ha ypokax
reoMeTpur HeoOXOMMO MAKCHMAJIbHO MCII0JIb30BaTh HAIJISAHbBIE CPEACTBA 00ydeHus, OoJblle
IPOBOJUTH MPAKTHUECKUX PadOT ¢ yJaluIuMucs, pemars 3agadu. CTpOUTH pelleHne 3aaad npu
HOCTOSIHHOM OOpaIlleHUH K HAarJISIIHOCTH — PUCYHKAM U YepTeXaM.

O3HakoMHUTENBHO AaTh TeMbl: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBIY», «Jl0Ka3aTenbCTBO
OT IPOTUBHOTO», «CylIECTBOBAHNE M E€IUHCTBEHHOCTh IEPIEHIMKYJApa K NpsaMoi», «Metog
reoMeTpUYeCKuX MecT», «Meron yaBoeHus meauansl», «Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTpe3Kax», «enTp Mmacc TPEYrOJIbHUKAY, «I3meHeHune
TPUTOHOMETPUUECKUX (DYHKIUH IIPU BO3PACTAHUU yTIiia», «DopMyIbl Ui paglyCcoB BIHCAHHBIX
U OIHCaHHBIX OKPYKHOCTEM IIPaBWIBHBIX MHOIOYIOJBHUKOBY», «YPaBHEHHUE MPSAMOI»,
«/IBnxenue», «CBoicTBa ABMXKEHUA», «TeopeMa O MPOU3BEAEHUN OTPE3KOB XOPJI, TEOPEMBI O
IIPOU3BENICHUHU OTPE3KOB CEKYILUX, TEOPEMA O KBaJIpaTe KacaTeJIbHOW».

Crnenmyer yMEHBIIUTH KOJMYECTBO YacoB Ha u3ydeHHe TeM: «CHMMETpUYHBIC (HUTYPHI.
OcHoBHBIE CBONMCTBAa OCEBOW cuMMeTpumn», «lleHTpanbHas cummerpusa», «llapannenbHbiin
nepeHocy, «IloBopor», «IIpeobpazoBanue nmogobus. Ilogob6ue COOTBETCTBEHHBIX IJIEMEHTOBY,
«OCHOBHBIE 3a/laydl Ha IIOCTPOECHHE C TMOMOIIBI0 LHPKYJIs U JUHEHKH», «JleKkapToBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «Pelienne TpeyroibHUKoBy, «Ilonodue Gpuryp».

BricBoOoaMBIIIMECS Yachl UCTIOIB30BaTh HA PEIlIEHUE 3aad U TIOBTOPEHHUE.

Buaer  pesareqabHoctn  ody4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTeIbHbIMH NOTPEOHOCTAMHM M 00ecleYHBAKOINHME OCMBICICHHOE OCBOCHHE
coaep;kaHuN 00pa3oBaHus N0 npeamMery «MaremaTuka»

Conepxxanue BUIOB AesrenbHOCTH oOydaromuxcs ¢ 3IIP onpenensierca ux ocoObiMu
oOpa3oBaTenbHbIMU NOTpeOHOCTSIMU. [ToMuMo mupoko ucnonszyembix B OOIT OO0 obuux s
BCEX 00YYaIOIIMXCS BUAOB JACATEIbHOCTU CIEAYET YCUIUTh BHUJIbI JEATEIBHOCTH Clienu(UIHbIE
JUIs JAaHHOM KaTeropuu JeTei, oOecleynBarolie OCMBICIEHHOE OCBOCHHE COIEpKaHM
00pa3oBaHUs MO MPEeIMETY: YCHIIEHUE MPEIMETHO-ITPAKTHUECKON AeSITEIbHOCTH C aKTUBU3alMen
CEHCOPHBIX CHUCTEM; 4YEpEJOBaHHME BHUJOB JACATEIBHOCTH, 3aJCHCTBYIOIIMX pa3INYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepuaa ¢ OIOpOi Ha aJIFOPUTM; «IIOIIArOBOCTh» B U3Y4EHUU
MaTepHala; UCIOJIb30BAHKE JIOTIOJIHUTENILHON BU3yalbHOM OMOPHI (CXEMBI, MIAOJOHBI, ONTOPHBIE
TaOJIMILIBI); PEYEBOM OTUET O MpoLIecce U Pe3yabTaTe ASITeNbHOCTH; BBIMOIHEHHE CIEeIHaTbHbIX
3aJaHuii, 00eCIeUNBAIOLINX KOPPEKLUIO PEryJilun y4eOHO-TIO3HABATEIbHON AEATENbHOCTH U
KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

Temarnueckas u TepmuHosIornyeckas jekcuka coorserctsyer OOII OOO.

s oOyuatomuxcs ¢ 3P cyiiecTBeHHBIM SIBISIFOTCSI IPHEMBI pa0bOThI € JIEKCUYECKUM
marepuajioM mo upeamery. IIpoBomutcs cnernuanbHass paOoTa MO BBEACHHIO B aKTHUBHBIN
CJIOBaph OOYYarOIUXCsl COOTBETCTBYIONIEH TEPMHHOJIOTHH. V3yyaemble TEpMUHBI BBOJSTCS Ha
MOJIICEHCOPHON OCHOBe, 00s3aTelbHa BHU3yalbHas MOJACPKKA, aAITOPUTMBI pabOTHl €
OIpeieIeHuEM, OTIOPHBIE CXEMBI [l aKTyalu3alui TEPMUHOIOTUH.



PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «'EOMETPU . 7-9 KJIIACCbI

enn u3ydyenus: yaeGHOro Kypca

O6mume nenu u3ydeHust yaeOHoro kypca «l'eomerpusi» npeactarieHsl B [IOOIT OOO.
OHM 3aKITIOYAIOTCS, MPEXKAE BCErO0 B TOM, YTO HA YPOKaX I'€OMETPUH OOYYAIOLIUICS Y4HUTCS
MPOBOAMTH JTOKA3aTENIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOUYCHHS, TOKA3bIBATh
WCTUHHBIC YTBEPKIACHHUS U CTPOUTH KOHTPHPUMEPHI K JOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (hOpPMYIHpPOBaTh OOpaTHBIC yTBEepXkaAeHUA. B
OOy4E€HHH YMEHHMIO pacCykJaTb COCTOUT Ba)XKHOE BOCIHUTATEIbHOE 3HAUEHHE M3YyUCHUS
FEOMETPHH, MTPUCYIIIEe UMEHHO OTEUeCTBEHHOM MaTeMaTH4eCKOH IIKOJIE.

Bropoii 1enbio n3ydeHus TeOMETPUU SBIISETCS UCIOJb30BaHNE €€ KaK MHCTPYMEHTA IpU
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUYECKUX 3a/ay, BCTPEUaIOIUXCs B peaibHOU
KU3HU. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTENIbHAS JMHUS B H3YYEHUM T'€OMETPUU B
mikone. J{ist aToro yuurtento pekoMeHAyeTcs moAoupaTh 3aauu MPAKTUYECKOTO XapakTepa Il
paccMaTpuBaeMbIX TEM, Y4YMTb OOYYalOLIUXCS CTPOUTh MAaTEMAaTUYECKUE MOJEIU pealbHbIX
JKU3HEHHBIX CHUTYyallud, MPOBOJUTH BBIYHMCICHHS M OLIEHUBATh aJCKBATHOCTH MOJYyYECHHOTO
pe3ynbrara. KpailHe BakHO NOJUEPKUBATH CBS3M TE€OMETPUU C JPYTUMHU IpeaMETaMH,
MOTHBHPOBaTh  HWCIOJB30BAaTh  ONpPENEICHUS TIEOMETPUYECKHX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
APKO BUIHBI B TeMaX «Bektopbl», « TpuroHomeTpuyeckue COOTHOMIECHU», «MeTo ] KOOpauHAaT
u «Teopema [Tudaropar.

MecTo y4yeOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY MmiaHy B 7-9 kiaccax u3ydaercs yueOHBIH Kypc «['eomerpusi»,
KOTOPBI BKJITIOYAET CIEAYIONINE OCHOBHBIC pa3ieibl cojepkanus: «I'eoMmerprudeckne GUrypsl u
UX CBOMCTBay», «/3MepeHne reoMeTpuIecKiX BEIUYMHY, a Takke «JleKapToBbI -KOOPAUHATHI Ha
TUTOCKOCTHY, «BekTope», «JIBmxenns miockoctu» U «lIpeodpa3oBanust mogo0us».

VY4eOHbIif MIaH npeaycMaTpyuBaeT U3yueHHuEe reOMEeTpUU Ha 0a30BOM YpOBHE, UCXOMS U3
He MeHee 68 yuyeOHBIX 4acoB B yueOHOM Trojy, BCETO 3a TpU roga odydeHus — He meHee 204
9acoB.

COJAEP/ KAHUE YYEBHOI'O KYPCA (ITO 'TOAAM OBYYEHMUA)

7 KUIIACC

HavaneHble nonatus reomerpun. Touka, mpsiMasi, OTpE30K, Jyd. Yroia. Buael yrios.
BeptukanbHele ©  cMexHbIe yrabl.  buccektpuca yria.  JlomaHas, MHOTOYTOJIbHUK.
[TapamienbHOCTD U NEPNIEHAUKYIIPHOCTD MPSIMBIX.

Cummempuunvie ueypol. OcHoenvie ceolicmeéa ocegoli cummempuu®. TIpumeps
CUMMETPHUU B OKPYKAIOLIEM MUDE.

OcHogHble noCMpOoeHUs ¢ NOMOWBIO YUPKYIIA U TUHEUKU.

Tpeyronbauk. Beicota, menuana, OuccekTpuca, MX CBOWCTBa. PaBHOOEIpeHHBIH U
PaBHOCTOPOHHHI TpeYroJibHUKU. HepaBeHCTBO TPEyroibHHUKA.

CpoiicTBa W TpHU3HAKKM paBHOOEIPEHHOro TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

! 35ech u nanee KypcuBoM 0603HAYEHBI TEMBbI, M3yYEHHE KOTOPBIX IIPOBOJMTCS B 03HAKOMUTEILHOM ILIAHE.
[legaror camocTOATENBEHO OMpeaesIeT 00beM H3ydaeMoro MaTepHraa.



CgolicTBa M MPU3HAKKU MapaJUIeIbHbIX NpAMbIX. CymMMa yIJIOB TpeyroibHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpssMoyronbHBI TpeyrodbHUK. CBOMCTBO MeEOUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsaMOyTroJIbHBIN TPEYroJbHUK C yrioMm B 30°.

HepaBeHcTBa B reomMeTpuu: HepaseHcmeo mpey2oibHUKA, HEPaBEHCTBO O JUIMHE
JIOMaHO#, Teopema O OouibllieM yrie U OOJblIel CTOpoHE TpeyroibHuKa. lleprnenaukynsip u
HAaKJIOHHASI.

l'eomempuueckoe mecmo mouex. buccekTpuca yria U CEpeIMHHBIA MEPIEHIUKYISAP K
OTPE3KY KaK N€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb U Kpyr, XOpAa M JuaMeTp, HUX CBOWCTBa. B3aummHOe pacmnosoxeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHas B
yroi. BrimcanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpamm, ero npu3Haku M CBOWCTBA. YacTHbBIE Ciydau
napaiesiorpaMMoB (TIPSIMOYTOJIbHUK, POMO, KBaJpaT), UX HpPU3HAKU U cBoiicTBa. Tpanmenws,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema @aneca u meopema o NPONOPYUOHANbHLIX ompe3kax. CpelHue JIUHUU
TPEYroJibHUKA U Tpaneuuu. Llenmp macc mpey201vHuKa.

Ilooobue mpeyeonvhuxos, koagguyuenm nododus. Ilpuznaxu nooodus mpeyeorbHuUKos.
[TpumeHeHne NoA00Ms IPU PELICHUN IPAKTUYECKUX 3a/]1a4.

CaoiicTBa momianeii reomerpuueckux ¢uryp. QopMmyIbl s IUIOMAAN TPEYTOJIbHUKA,
napajenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH NOJOOHBIX (QUTYD.

Boruncnenue niomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopems! Iludaropa mpu pemeHUMH NPaKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJla NPSMOYTOJBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkuuu yrios B 30°, 45° u 60°.

Brincansble U LEHTpalIbHBIE YIJIBI, YTOJI MEXAY KacaTellbHOW M XOpJAOH. YTIbl MEXAy
XopAaMM W CEeKylmMMH. BrucanHble U onucaHHbIE YETHIPEXYTOJIbHUKU. B3aumHoe
pacrioyio’)keHre ABYX OKpykHocTed. Kacanue oxpyxnocreil. OOmue KkacarelbHble K JABYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TanreHc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO. POPMYIIBI IPUBEACHHUS.

Pemenune TtpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJ1a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX 1eMEHMO8.

Teopema o npoussedenuu ompe3Kos XOopo, meopembl O HNPOU3BEOCHUU OMPEe3K08
ceKywux, meopema o Kéaopame KacameibHOU.

BexTtop, nnuHa (MOAyJib) BEKTOpA, COHAINPABJICHHBIE BEKTOPbI, MPOTHUBOIOIOKHO
HaIpPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTsl BeKTopa.
CkansspHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexkapToBbl KOOpJAMHATBl Ha IUIOCKOCTH. VYpasnenus npamou W OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY)KHOCTEHN U NPSIMBIX. MEeTOT KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIbHUKH. JlIMHA OKpyKHOCTU. ['pamycHas um paguaHHas Mepa
yria, BBIYMCIEHUE IMH IyT OKpyxHocTel. [Inomans kpyra, cekropa, CErMeHTa.



Heudicenuss  nnockocmu U GHYmMpeHHUe — cummempuu  Queyp  (nemenmapHvie
npedcmasnenus). Ilapannenvnoiii nepenoc. Ilosopom.

KoHTpoJibHO-N3MepHuTeIbHbIE MATEPHAJIbI

[IpoBeneHue OIEHKM JOCTHXKEHUM IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS Y4eOHOTO
npeaMeTa MpOBOAHWTCS B (opMe TEKymero u pyOeHOro KOHTPOJS B BHJE: KOHTPOJIHHBIC
paboThl, caMOCTOSITENIbHbIE pPa0OThI, 3a4eTbl, MaTeMaTUYECKHE JAUKTAHTHI, MPAKTHUYECKUE
paboThl, MUCHMEHHBIN OTBET 110 WHIUBUIYAJIbHBIM KapTOUKaM-3a/IaHUSIM, TECTUPOBAHHUE.

Jnst oOyuatomuxcs ¢ 3[IP Bo3MOXHO wu3MEeHEHHE (QOPMYJIMPOBKH 3adaHUN Ha
«TIOIIATOBYIO»,  aJanTalyio IpelaraeMoro oO0ydaromeMycss TeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOT'0) MaTepuaya: MCIOJb30BAHUE YCTHBIX M IMHUCbMEHHBIX WHCTPYKIUH, YIPOLICHHE
JUTMHHBIX CJIIOXHBIX (OPMYITUPOBOK WHCTPYKIUH, PEIICHHE C OMOPON Ha alroput™, oOpasell,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBalMsl K OOy4YeHMIO MaTeMaTHMKe U LEJCHANpaBICHHOW I[03HABATEIbHOU
NeSITebHOCTH;

MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JAEATEIbHOCTb,
TpeOyYIOLIYI0 MaTEMAaTUUYECKUX 3HAHUH, B TOM YHMCJI€ YMEHUE YUUThCS Y IPYTHX JIOJEH;

CTIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JEWCTBOBATH B
OTCYTCTBHUE rapaHTHH ycrexa;

cioco0HOoCcTh oOywaromuxcs ¢ 3[IP k oco3HaHWIO CBOMX A€DUIIMTOB W TPOSBICHUE
CTpEMIJICHUS K UX NPEOJI0IECHUIO;

CIOCOOHOCTH K CaMOPa3BUTHIO, YMEHHE CTaBUTh IOCTHKUMBIE 11ETIH;

yMEHHE pa3iuyaTb y4yeOHble CHUTyalluM, B KOTOPbIX MOXHO JIeHCTBOBAaTh
CaMOCTOSITENIbHO, U CUTYyallUM, TJE CJIEeIyeT BOCIOJb30BaThCS CIPAaBOUYHON MH(pOpManuen Uiu
JPYTUMH BCIIOMOT'aTeJIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IIOJyYeHHbIE B XOA€ OOy4YeHHS 3HAHHUS B aKTyaJbHYIO
CUTYalMIo (IpU PELICHUH KUTEHCKUX 3a/1a4, TPeOYIOIHUX MaTeMaTUYeCKUX 3HaAaHUM);

CIIOCOOHOCTb ~ OpPUEHTUPOBaThCA B  TpeOOBaHUSAX W  MpaBWIAX  IPOBEJEHUS
IPOMEKYTOUYHOU U UTOTOBOM aTTeCTalluy;

OBJIa/ICHUE OCHOBAaMH (DMHAHCOBOI IPaMOTHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

Osnadenue ynugepcaibHoIMU Y4eOHbIMU NOZHACAMENbHBIMU 0CHUCHBUAMU:

YCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CHe}ICTBCHHBIe CBsI3U B XOIC€ YCBOGHI/U{ MATEMATHUYCCKOT O
MaTepuana;

BBISIBJIATH )Ie(i)I/II_[I/IT JaHHBIX, HCO6XO)II/IMI)IX JJIA peHIeHI/IH HOCTaBJ'IeHHOI\/'I 3aJa4yu,

C MOMOIIBI0 YYUTENS BHIOMPATh CIIOCOO pelIeHuss MaTeMaTHUeCKOH 3a1auu (CpaBHUBATh
BO3MO)KHBIE BapUAHTHI PEILICHNU);

MPUMEHSITh U MPEoOPa30BBIBATH 3HAKU M CHMBOJBI B XOJI€ PEUICHHUS MaTeMaTHYECKUX
3a/1a4;

yCTaHaBIMBATh UICKOMOE U JIaHHOE MPH PEIICHUH MAaTEMaTHUECKOH 3a1auu;

MOHUMAaTh U HHTEPHpPETHUPOBaTh HH(GOPMALMIO pa3IUYHbIX BHJIOB U  GopM
MPEJICTaBICHHUS,

WUTIOCTPUPOBATH PelIacMble 3a1a9i TpaUIeCKUMU CXEMaMU;

3¢ (HEeKTHBHO 3alIOMUHATH U CUCTEMATU3HPOBATh HHPOPMAIIHIO.

MMOHMMATh W HKCIOJB30BaTh MaTEMaTHYCCKHE CPEJICTBA HANBIIHOCTH (Tpadukw,
JUarpamMMbl, TaOJIHUIIBI, CXEMBI U Jp.) A7 WILTIOCTPALlUU, HHTEPIPETAIINHU, ApTyMEHTAIIHH.



Osnadenue ynusepcanvbHoiMu yUeOHBIMU KOMMYHUKAMUEGHBIMU OCUCMEUAMU:

OpPTraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEILHOCTh C YUUTENIEM H
CBEPCTHHKAMH B IIPOLIECCE PEILEHUS 3a1ay;

B3aMMOJICHCTBOBATh M HAXOAUTH 00IIME CrIOcOOBI paboThI; paboTaTh B IpyMIe: HAXOAUTh
olmiee pelieHue U paspemiaTb KOHQUIMKTBI Ha OCHOBE COIJIACOBaHMs HO3MLMH M yuyéra
MHTEPECOB; CIylmaTh napTHEpPa; GopMyIUpPOBaTh, APTYMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHUE,

IIPOrHO3UPOBaTh BO3HUKHOBEHHME KOH(IMKTOB IPU HAJIMYUHU DPA3HBIX TOUEK 3PEHUS U
paspematb KOH(PIUKTH HA OCHOBE Y4€Ta MHTEPECOB U O3 BCEX YUaCTHUKOB;

apryMEeHTHUPOBATH CBOK IMO3MLMIO U KOOPAMHHUPOBATH €€ C IMO3ULUAMHU MApTHEPOB B
COTPYAHUYECTBE NP BHIPA0OTKE OOIIETO PEUICHUsI B COBMECTHOM JIeSTENbHOCTH;

BBIMOJIHATh CBOIO 4acTb pPabOThl, JOCTUraTb KaueCTBEHHOIO pe3yibTara U
KOOpPJAMHHUPOBATh CBOU JAEUCTBUSI C APYTHMHU WIEHAMHU KOMaH/Ibl;

OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOLIMHA IPOAYKT.

Ognadenue ynugepcanbHbIMU yueOHbIMU PEYIAMUEHBIMU OCUCGUAMU:

CTaBUTh LI€JM, BBHIOMpPaTb U CO34aBaTh AJITOPUTMBlI JUIS pELICHUS Y4YEeOHBIX
MaTeMaTUYECKUX MpoOem;

IUIAHUPOBaTh W OCYHIECTBIIATH JEATEIbHOCTb, HAINPABICHHYK0 Ha pELICHUE 3ajad
HCCIIEI0BATENIBCKOrO XapaKTepa.

¢dbopmynupoBaTe M yAepkHMBaTh  y4eOHYIO  3ajady, COCTaBISATh IUIaH MU
IMOCJICIOBATEILHOCTE JCUCTBUM;

OCYILECTBIATH KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

KOHTPOJIMPOBATh MPOLIECC U Pe3ybTaT yueOHOM MaTEMaTUUECKOM JAEATEeIbHOCTH;

aJIeKBaTHO OLICHMBATh NPABUJIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS y4eOHOW 3ajauu,
€€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PEUICHHUS;

ClIM4aTh CHoco0 MAEHCTBUS M €ro pe3yiabTaT C 33JaHHBIM JTAJOHOM C LENbIO
OoOHapyXeHHs OTKJIIOHEHUH U OTIMYUIN OT ITaJIOHA.

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP pEeIIeHUH Y4eOHOH 3a/1a4H;

MOHUMAaTh MPUYUHBI, O KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JeSITeIbHOCTH, ONPENeNIATh O3UTUBHBIE U3MEHEHUS U HaIlPaBICHUs, TpeOyrolue AaibHenen
paboThI;

PeryaupoBaTh Cioco0 BhIpayKEHHs SMOLIUH.

INPEJMETHBIE PE3YJIbTATHI

Pesynbratel ocBoeHust yuebHOoro mpenmera «Martemaruka (BkJtouas —anreOpy,
TFE€OMETPHUIO, BEPOSTHOCTb M  CTAaTUCTHUKY)», pacHpeleNieHHble 10 TrogaM oOO0y4YeHHus,
GOopMyITHPYIOTCS TIO0 TPUHIMITY TO0OABJICHUS HOBBIX pE3yJbTaTOB OT Tola K TOdYy, YKe
Ha3BaHHbIE B NPEABLAYIIMX T0/AaX IMO3UIMM, KaK MPaBWIIO, JIOCIOBHO HE IMOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (PE3yAbTaThl OYEPEJAHOTO TOJa MO YMOJYAHHIO BKIIOYAIOT PE3yJIbTAThI
OpeIbLAYIINX JIET).

IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA PABOYEN

IMPOI'PAMMBI KYPCA «I'EOMETPHUS» (IIO TOAAM OBYYEHUSA)

OcBoenune yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHMs
JIOJDKHO 00ecreunBaTh JOCTHKEHUE CIeIYIOIUX TPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KUIIACC

Pacnio3naBaTh M3yuyeHHBIE TE€OMETpUYECKHE (UTYpbI, OMNPENENiaTh HUX B3aUMHOE
pacroyio’)keHne, HU300paxaTh TIeOMETPHUUYECKUE (UTYpHI; BBIIOJHATH YEPTEXKH IO YCIOBHIO
3amaun. M3MepsATh NWHEHHBIE W YIJIOBBIE BENMYMHBL. PemaTe 3a7auv HAa BBIYMCIICHHE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenats rpyOyr0 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOW JKU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasMepsl STUX 0OBEKTOB 10 MOPAIKY BETHYUHBI.



CtpouTh 4epTeX U K TECOMETPUUECKUM 3a7a4aM (C UCIIOJIb30BAHUEM CMBICIIOBOM OIOPHI:
HABOJISIIME BOMPOCHI H/WIIN AITOPUTMA YICOHBIX JCHCTBHIA).

[Tonb30BaTbCcsi NMpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOIb30BaTh MPU3HAKU W
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOaUTH NOKA3aTENBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonbp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEIEHHOM K THUIOTEHY3€ MPSIMOYrOJIbLHOIO TPEYroJbHUKA, B PEHICHUU
TEOMETPHYECKHUX 3adad (C WCIOIh30BAHUEM 3PUTEIBHON HAMNISIHOCTH W/WiH BepOanbHOU
OTIOPHI).

OnpenensTh MapayIeIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPhIE 00pa3yer ¢ HUMHU
cekymas. Onpenensarb napauiebHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSAHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTroM IpsIMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBoIUTH BBHIYUCICHHS W HAXOIUTh YWCIOBbIE WM OYKBEHHBbIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3ajJayaX C  HUCIOJIb30BAHUEM CYMMbl  YIVIOB  TPEYIOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH IEPECCUCHUU ABYX MapauIeIbHBIX
NpsIMBIX CeKylel. PemaTe npakTuyeckue 3a1aun Ha HaX0JIEHUE YIJIOB.

Nmetsb npencraBieHue o MOHATHE FTEOMETPUUECKOTO MECTA TOYEK.

@opMynHpOBaTh ONPEECICHUS OKPYKHOCTU M KPyTa, XOpJAbl U JHAMETPA OKPYKHOCTH,
MOJIb30BaThC UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOWMCTBA IIPU PEUICHUH 3a1a4.

OpueHTUpOBaThCS B MOHATHUSIX: OMMCAHHAs OKOJIO TPEYTOJbHUKA OKPYKHOCTb, LEHTP
OMHMCAHHOUN OKpyx)HOCTU. OmepupoBaTh Ha 0a30BOM ypOBHE (paKTaMHU O TOM, YTO OHUCCEKTPHCHI
YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OJIHOM TOYKE, M O TOM, YTO CEPEAMHHbBIC MEPIICHIUKYJIISPBI
K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCs B OHOM TOYKE.

OpueHTHpOBaTbCA B MOHATHSIX M ONEpPUpPOBaThH Ha 0Aa30BOM YPOBHE: KacaTellbHas K
OKPY>KHOCTH, TeOpeMa 0 MEePHEHANKYISIPHOCTH KacaTeIbHOM U pajnyca, MPOBEAEHHOTO K TOUKE
KacaHHsI.

Nwmets mpencraBieHre O MPOCTEHIINX TE€OMETPUUYECKUX HEPABEHCTB, UX MPAKTHYECKOM
CMBICIIC.

[IpoBOAUTH OCHOBHBIE TEOMETPUYECKHE TTOCTPOSHUS C TIOMOIIBIO IIUPKYJIS U TUHEHKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BaThCS HMX
CBOWCTBaMH IIPH PEIICHUH T€OMETPHUECKUX 3a/1ad.

OpueHTHpOBaThCS B MOHATHM — TOYKHM MEPEeCceuyeHUs] MeIuaH TPeyrojbHUKa (LEHTpa
Macc) B peIlIeHUH 3ajau.

Brnanets noHsTHEM cpeHEH JIMHUU TPEyrojbHUKa M Tpanelnu, IPUMEHITh UX CBOWCTBA
NIPY PEIISHUH MPOCTEHINIX TeOMETPHIECKUX 3a1ad. MiMeTs npencraBieHne o Teopeme dDaeca u
TEOpeMe O MPOMOPLUOHAIBHBIX OTPE3KaxX, NPUMEHSTh UX JJIS pelleHHs MPAaKTUYeCKuX 3a1ad (c
OTIOPOM Ha 3pUTENbHYIO HAIJIITHOCTH).

[IpuMeHsATH  OpU3HAKU  MOAOOMS  TPEYrOJIBHUKOB B  PEUICHUHM  HECIIOKHBIX
TE€OMETPUYECKUX 3a/1aY.

ITonp3oBatbes Teopemoil [ludaropa anst perieHuss T€OMETPUUYECKHX M MPaKTHYECKHX
3ajad.

Brnaners NMOHATHSMHM CHHYyca, KOCHMHYCa M TaHI€HCAa OCTPOrO Yrjia HpsSMOYTOJIBHOTO
TpeyroapHuKa. [lomp30BaThCs 3TUMHU TOHATHUSMHU JUIS PEUICHUS TPAKTHUECKUX 3amad (mpu
HEOOXOIMMOCTH C OTOPOH Ha aJITOPUTM MPaBUIIA).

Boruucnate (paznuaHbiME - criocobamu) (¢ OMOpoOM Ha CHPaBOYHYIO HHGOPMAIIHIO)
IUIOINAAb TPEYTrOoJIbHUKAa M IUIOLIAJW MHOTOYTOJNBHBIX (GUryp (IOJB3YysCh, I'leé HEOOXOIUMO,
KaJIbKYJISTOpPOM). [IpUMEHSTh MOTy4eHHBIC YMEHUS B IIPAKTUYECKUX 3a/1a9aX.

Bnaners MOHATHSMH BNHMCAHHOTO M IIGHTPAJIBHOTO YTJIA, MCIOJIB30BATH TEOPEMBI O



BIIMCAHHBIX YIJIaX, yIJax MEXAY XOopJaMH (CeKyLIMMM) U YIie MeXAY KacaTeabHOH M XOpAoH
IIPU PELIEHUH ITPOCTEUIINX T€OMETPUYECKUX 3a/1a4.

Bnagers moHsATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA OIMMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUHU IIPOCTEUINNX 3a1a4.

[IpyMeHTh MONMY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIHN JUIs
3aJa4 peaqbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HEOOXO0AUMO, KAIbKYISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAUTh C HX IOMOIIBIO
pasIiMyHbIe  BJEMEHThl  NPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHe MHPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpA) IIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[lonmp30oBaTbecss  oOpMysaMHd  TPHUBEACHHS W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJAECTBOM JUISI HAXOXKAECHUS COOTHOIIEHUH MEXIy TPUIOHOMETPUUYECKUMM BEIMYHMHAMH (C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO).

Vcnonb30BaTh TEOpEMBbl CHHYCOB U KOCUHYCOB Ul HAXOKIACHUS Pa3IMYHBIX AJIEMEHTOB
TPEYrojbHUKA («pELIEHUE TPEyroJbHUKOB»), NPUMEHATh HMX [PU PEIIEHUU MPOCTEULINX
reOMETPUYECKUX 3a/1ay.

Bnanerr mOHATHMSAMH TIpeoOpa3oBaHWsl TMOAOOWsS, COOTBETCTBEHHBIX DIIEMEHTOB
noao0HbIX uryp. Ilonb3oBarbesi CBOMCTBaMHM MOJOOMS IPOU3BOJIBHBIX (QUIYp, YMETh
BBIYUCIIAT JJIMHBI M HAXOAWUTH YIIIBI Y MOJOOHBIX (UTYp (10 alropuTMy Y4eOHBIX NEHCTBUN).
[IpumensaTs cBoicTBAa MNMOJOOMS B INPAKTUYECKUX 3a7ayaX. YMETb NPUBOAUTH IPHUMEpPHI
NOJO0HBIX (PUTYp B OKpPY’KAIOIIEM MUpE.

ITonp30BaTbes TeopemMamu (10 BU3YaJIbHOM OIOpE) O MPOM3BEAECHUU OTPE3KOB XOpJ, O
IIPOU3BEIEHNU OTPE3KOB CEKYILUX, O KBapaTe KacaTeabHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH W (U3NYECKUN CMBICI,
IPUMEHSTh UX B PEIICHUH TeOMETpUYecKuX U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHSATh €ro B PELICHUH
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

Bnaners moHATHAMYU NMPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH, JJIUHBI JYTH
OKpPYXHOCTU M paJMaHHON Mephl yria, yMeThb BBIYMCIATH IUIOMIAJL Kpyra M ero yacred (c
OMopol Ha CHpaBo4HYIO HH(popmainuio). IIpUMeHATh MoJlyueHHblE YMEHHS B IPAKTHUECKHUX
3aayax.

Haxomuth ocu (MM LEHTpPhI) CUMMETpUH (PUTYp, TPUMEHATh JABUKEHUS IJIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[IpuMeHsTh MONTy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJENIU IS
3aJa4 peaqbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TIOIb3YACh, I/I€ HEOOXOUMO, KaJIbKYJIATOPOM).






TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reomerpuueckue GUrypsl u
1 I/If cBoricTBa. Mzme epHHe reOMg I/I}IIIIZECKI/IX 14 0 0 bubamorexa LOK
' p P https://m.edsoo.ru/7f415e2e
BEJINYMH
bu6mmoreka [IOK
2 Tpeyrombiikir 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHbie IpsiMbIE, CyMMa yTII0B 14 1 0 bubnmnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 0 bubnuoreka [IOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 IToBTOpenue, 00001IEHNE 3HAHUN 4 1 0 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 Herbipexyronpiiki 12 1 0 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 0 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 0 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema [Iudaropa n Havana bubmmoreka [IOK
4 10 1 0
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 0 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0000WIeHHE 3HaHHi 0 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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 0 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1 0
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! 0 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TIO y; b Kpyra g 8 0 0 bubmorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS bubmmnoreka HOK
v t 7 2 0
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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 IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPHUS» (I10 I'OJAM OBYUYEHUA)
TemaTtnueckoe MmIaHUPOBAHUE M KOJTUYECTBE YaCOB, OTBOAMMBIX Ha OCBOCHUE KaXIOW TEMBbI y4eOHOTO Kypca

«"eomeTpus» aganTHPOBAHHON OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus 00YUaIOIIUXCS C
3aJIePKKOM MICUXUYECKOr0 Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3iejioM pabouelt mporpaMmbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTesbHON MpOrpaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHus.

7 kaacc (He MeHee 68 )

HazBaumue
OcHoBHOE colep:KaHue OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS
pasaesia (Tembl)
Kypca (4ucjio
4acoB)
IIpocreiimmue [Tpocreiimne reomeTpuyecknue 0ObEKThI: TOUKH, PSIMBbIE, Iyl | POPMYJIHPOBATH OCHOBHBIC TTOHSITHS U ONIPEICTICHUS.
reoMeTpM4YecKue |H yriibl, MHOTOYTOJIbHUK, JOMaHasl. PacnozHaBath  M3y4YeHHBIE  TeOMETpUYecKHue  (QUTypHI,
¢urypsi CMexxHbIe M BEPTUKAIbHBIE YIJIbI. onpefeJsiTb HX B3aUMHOE paCIOJIOKEHUE, BBINOJHATH
U MX CBOMCTBA. PaboTa c mpocTelmmmu yepTexamu. 4epTEX MO YCIOBHUIO 33/aud (C MCIOIB30BAHHEM CMBICIIOBOM
HN3mepenue H3mepeHne JTMHEWHBIX W YIJIOBBIX BENWYHMH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIMPOCHI W/WIM allOPUTMa Yy4EOHBIX
reOMeTPpUYeCKHUX | OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIMYMH [lepumerp w  mnomaap  ¢uryp, cocraBieHHbIX  u3|[IpoBoaMTH MpocTeiire MOCTPOSHUS ¢ TTOMOIIBIO ITUPKYIS U
(14 4) IPSIMOYTOJIBHUKOB. JUHENKN.
N3mepsaTh IMHEWHBIC U YTIIOBBIC BETUYHMHBI TEOMETPUICCKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TIa3» pa3Mepbl pEATbHBIX OOBEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY X Pa3MEPOB.



Pemath 3a1aun Ha BBIYUCIICHHE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.

PemaTtp 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUIECKUX
buryp.

IIpoBoaMTH KIaCCU(PUKALIUIO YTIOB, BBIYHCIATD JTHHEHHbBIE U
YIJIOBBIE BEJTMYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIUMBIE
JI0Ka3aTeIbHbIE PACCYKICHUS.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS reOMeTpPHH.

TpeyroabsHuku
(22 v)

[TonsiTie O  paBHBIX TPEYrOJbHUKAX ©  IEPBUYHBIC
MPEJICTaBICHUS. O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
MpHU3HAKa PaBEHCTBA TPEYTOJIbLHUKOB.

[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE U PABHOCTOPOHHKE TPEYTOIbHUKU. [Ipr3Haku
Y CBOWCTBA paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

[TpotuB Gonblieli CTOPOHBI TPEYTOJIbHUKA JIEKHUT OONbIIUI

YTOJL

Pacno3znaBaTph napbl paBHBIX TPEYTOJIbHUKOB Ha T'OTOBBIX
yepTexkax (C ykazaHMEM IPHU3HAKOB) MpPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OMOpPOiA.

BbiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmyanpoBaTh OIpeIeNIeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSAMOYTOJIBHOTO, paBHOOEIPEHHOTIO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHWKA; CEPEIMHHOIO MepHeHANKYIspa




[Ipocreiiliue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvHuxka. Hepasencmeo nomamnou.
[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.

HepBHe IMOHATHA O JOKA3aTCIIbCTBAX B ITCOMETPHH.

OTpe3Ka; INepuMeTpa TpPEeyrojbHUKA MPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

@®opmyanpoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEYTroJIbHUKA.

CrponThb yepTeku, pemiaTh 3aa4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IIPU3HAKH paBeHCTBa IPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 33Jadax (C MCIOIb30BAaHUEM CMBICIOBOM
OIOpPBI: HABOJSAIIME BOMPOCH H/MIM QJITOPUTMA Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

IHapajuesnbHbIe
npsiMble, CyMMa
yIJI0B

[TapannensHble nOpsiMble, uX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (00pa30BaHHbIE MPU
NepeceYeHUH MapalIesIbHbIX MPSIMBIX CEKYIIEHl).

®opmyIMpoBaTh MOHATHE  MapalICIbHBIX
HAXOAUTh [IPAKTUYECKHUE IPUMEPBHI.
H3yuars cBoiicTBa yrioB, 0Opa3oBaHHBIX NpPHU NEPECEUCHUU

IIPSIMBIX,

TPeYroJbHUKA [TpusHak  DapauIeIbHOCTH  NPSAMBIX  YEPE3  PABEHCTBO | MapaJUIEIbHBIX MPSAMBIX CEKYLIEH
(14 v) PAcCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 BTOPOM NMPSMOM. IIpoBoauTe pokazarenbcTBa. POpmMyJHMpPOBATH TeopemMy
CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. NapajuIeIbHOCTU  JIBYX HpPSIMBIX C  TOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojibHUKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.
BbruncasaTs cyMMy yIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uuncinoBble 1 OyKBEHHbIE 3HAUYEHUS YIJIOB B
reOMETPUUECKUX 3ajadaxX C UCIOJIIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS € HCTOPUEH Pa3BUTHS TEOMETPUH.
OxpyKHOCTH OKpy»XHOCTB, XOpbI U THAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpykHOCTU. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTeNbHOW K OKpyXHocTu. M3ydarh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounnwlii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
NOCTPOCHUS nepneHouKyap KaK 2eomempuieckue Mecma mouex. HccnenoBathb, B TOM 4Kciie HCMOJIb3YSl HH(POBbIE pecypChl:

(14 v)

OKpy’>KHOCTb, OIMCAaHHAs OKOJIO TpeyroibHHKA. BrincanHas B

OKPY’KHOCTb, BIIMCAHHYIO B YT'OJI; ICHTP OKPYKHOCTH,




TPEYTOJIbHUK OKPYXKHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAaHHOMW B YIOJI; PABEHCTBO OTPE3KOB KacaTEIbHbBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceueHuy OUCCeKMpUC Y2108 Mpey2obHUKA U CepeOUHHbIX
NEPNeHOUKYIAPO8 K CMOPOHAM MPEY2ONbHUKA C NOMOUBIO
I'MT.

OBJaieBaTh NOHATHAMM  BIIMCAHHOW W OIMCAHHOH
OKPY)KHOCTEH  TpEyroJbHUKA, HAXOAMTh ILEHTPbl 3THUX
OKPY’KHOCTEH C OIOPOW Ha aIrOPUTM MPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
OpsAMOM,  MOpPOXOIAIIEHd  4Yepe3  JaHHYH  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yIJa; TPEYrOJAbHUKOB TIO PA3JIMYHBIM D3JIEMEHTAM IMpPHU
HEO0OXOUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHS TCOMETPUH.

IHoBTOpEHME,
00o0meHnne
3HAHUHA

(4 9)

[ToBTOpenue u 000O0IIEHHE OCHOBHBIX IMOHATUH U METOOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha MMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTsAMHA KypcCa.







8 kJi1acc (He meHee 68 4)

Ha3zBpanue
pasneia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

YeTbIpEéXyroJbHUK
U

[TapannenorpaMm, ero npu3Haku U CBOMCTBA. YacTHbIC Cilyyau
napajuiesorpaMMoB  (MIPSAMOYTOJIBHUK, pPOMO, KBajpar), HUX

N300paxaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U MX 3JIE€MEHTHI.




(12 )

npu3HaKku u cBoiictBa. Tpanenus. PaBHoOOKast 1 IpsMOYTOJIbHAS
Tparneuuu.
Yosoenue meouanvl. [lenmpanvrnas cummempus

®opMyJIMPOBATH onpeesIeHus: napajuiesorpaMmma,
IpSMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tpaneluu, paBHOOOKOMH
Tpaneuuu, NpsSMOYyroJbHON TPpaNeLnH.

Hcnonb3oBaTh NpM  pelieHUH NPOCTeHMX  3aaa4
IIPU3HAKN U CBOMCTBA: NapajuleIOrpaMMa, MpsIMOYTOJIbHUKA,
poMba, KBajpaTa, TpanelUud, pPaBHOOOKOW Tpameruu,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPO¥ Ha AJITOPUTM IIpaBUIIA.
Ucnonb3oBath 1H(ppOBBIE peECypCh
CBOWCTB M3y4aeMbIX QUIyp.
3HAKOMUTBHCS C UICTOPUEN Pa3BUTHSA IreOMeTPHUH.

JJI1 UCCIICAOBaHMUA

Teopema ®Dajeca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpPe3Kax,
nofo0HbIC
TPeyroJbHUKH
(15 v)

Teopema Paneca u meopema o npoONOPYUOHAILHBIX OMPEIKAX.
Cpenssist muHUs TpeyrojibHUKa. Tpamnenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku, NOCMpoeHue  4emeepmoco
NPONOPYUOHATILHO2O OMPE3KA.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusznaxa
mpey201bHuxko8. IIpakTnueckoe NnpuMeHeHue.

nooobus

IIpoBoaANTE MOCTPOEHHUS C TOMOUIBIO LIMPKYJIA M JTUHEUKH C
ucnoiab3oBanue  teopembl  dameca U TEopeMbBl O
IIPONOPLUOHAIBHBIX  OTPE3KaX, CTPOMTHb  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISIHOCTb.

Haxoauth no100HbIE TPEYTrOJBHUKHA HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB IMOJ00MSI TIpU
HEOO0XOIMMOCTH C BU3YaJIbHOM OMOPOiA.

Pemars 3agaum Ha 1oJ00HBIE TPEYrOJbHUKH C MOMOIIbIO
CaMOCTOSITENIBHOTO ITOCTPOCHUSI YEPTEKEW M HAXOKICHUS
NOJOOHBIX  TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJbCTBA C UCIIOJb30BAaHUEM IIPU3HAKOB
N0JJ00UST HECIIOKHBIX T'€OMETPHUYECKUX 3ajlad ¢ OMOopod Ha
aJITOPUTM Y4eOHBIX JeHCTBHIA.

IlpuMeHATs  NONyYEHHbIE  3HAHUA  IIPU  PELICHUU
reOMETPHUECKUX U MPAKTUYECKUX 3a]1a4 IPU HEOOXO0IMMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS [EOMETPUH.




ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[TonsiTue 06 00IIEH TEOPUH TIITOIIAIH.

®dopMynbl IS IUIONIAA  TPEYrOJbHHUKA, MapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomanu momo6HbIX Guryp. Beraucinenue miomanei. 3amauu ¢
MPaKTUYECKUM COJIepXKaHueM. Peuienue 3a0au ¢ NOMOWbIO
Memooa 8CnoMO2amebHoU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

Teopun Iwomanu (Mepsl), (opMyJAMPOBaTH CBOWCTBA
Iomaiau, BeIACHATh UX HaI‘J’DI,HHLIﬁ CMBICIJI.

[TpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEyroJbHUKA, Tpamemud C OHOpOil Ha CIPAaBOYHYIO
UH(OPMALIHIO.

[pumeHaTs (bopmybI TUTOIIA M BBIITYKJIOTO

YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHajd U yroj MEeXIy HUMHU C
OTIOpOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth miomanu ¢uryp, n3o0paxEHHbBIX Ha KIETYATOM
OyMmare, HCIOJIb30BaTh Pa30MEHNE HA YACTH U JIOCTPOCHHUE.
Pa3oupatb npumepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbLHOMN
TJTOIIAAM JJISI PEIICHUS] TEOMETPUYECKHUX 3a/1a4.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BoruncasTh 1I0Maau pa3inuyHbIX MHOTOYTOJIBHBIX QUTYP.
Pemath 3a1a4u Ha IUIOIIA/Ib C MPAKTUYECKUM COACPKAHUEM
IIOCJI€ COBMECTHOI'O aHAIH3a.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HpPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHSI B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHNUsT ~ MEXAY CTOpOHAMH B NPSMOYTOJIBHBIX
TpeyroipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh €€ B
IIPAKTHYECKUX BBIYUCIICHUAX.

Brnanets NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTrO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPHUYECKHWE  COOTHOUICHHS B
NPSIMOYTOJIBHOM TPEYTOJbHUKE C ONOpPOH Ha CIPABOYHYIO
UH(OPMALIHUIO.

HccaenoBarh  COOTHOIIGHUS ~ MEXAY  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYrOJIBHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIECH MOMOIIBIO.

Hcnoab3oBate  (GOpMyNnbl  NpPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKIUIMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOW Ha CIPaBOYHYIO

OCHOBHOC




nHpopManuro.

IIpuMeHSITH NOJIY4YEHHBIE 3HAHUS U YMEHMs NPU PELLIECHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOi Ha
AJITOPUTM IPaBUIIA).

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.

Yribl B BriucanHble u LIeHTpaIbHbBIE YIJIbI, YTOJI MEX]y KacaTeslbHOW U | POpPMYJIHPOBATH OCHOBHBIC OIIPENECIICHUS, CBSI3aHHbBIE C

OKPY’KHOCTH. XOpHIoi. yIJ1aMHy B Kpyre (BIUCAHHBIM yroj, HEHTPaJIbHbINA YTol).

Bnucannsble VYTIBI MEXIY XOPAaMHU B CEKYIITUMH. HaxoauTh BIHCaHHBIE YIIIBI, ONMUPAIONIUECS HA OJIHY YTy,

U ONMCAaHHBbIE BriucanHele ¥ onMcaHHble YETHIPEXYTOJbHUKHY, UX MPU3HAKU U | BBIYMMCJIATD YIIIbI C IOMOLIbIO TEOPEMBI O BIUCAHHBIX YIilax,

YeThIPeXyroJbHUK |CBOWCTBa. IIpuMeHeHHWE O3THUX CBOWCTB TPU  PEIICHHH | TEOPEMBI O BIHUCAHHOM YETBIPEXYTOJIBHHUKE, TEOPEMBI O

u. reOMETPUUECKUX 3aJ1ay. LEHTPAJIbHOM YIJle IpH HEOoOXOAMMOCTH C BH3YaJIbHOM

KacareiabHbie B3aumHoe pacnionokeHue ByX ~OKpyxkHocTeud. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY>KHOCTEH. HcceaenoBarth, B TOM YHCIIE C TOMOIIBIO U(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIEC U ONHCAHHbBIE YETHIPEXYTOIbHUKH, BBIBOAMTH UX

OKPY:KHOCTeH CBOICTBA U TIPU3HAKHU TI0CJIE COBMECTHOTO aHAIIN3A.

(13 v) Hcnoab30BaTh 3T CBOWCTBA M TNPHU3HAKK NpPU pEIICHUU
3ajau.

IToBTOpEHUe, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METONOB KypcoB /7 MU 8 |Pemarsh 3agauym Ha MOBTOPEHHUE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIacCcOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTsIMH Kypca.

3HAHUM

(49)

9 knacc (He MeHee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS




Tpuronomerpusi. | OnpeneneHre TpUroHOMeTpudeckuX GyHKUMHA yrioB or 0° no|@opMmy/jJHpoBaTh  omnpejejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc OpAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MHPSAMBIX YIJIOB C BHU3YyaJbHOW OMOPOMA.
KOCHHYCOB U KocuHycoB. (O000meénHas) Teopema cuUHYcOB (¢ pamumycoMm | DopMyInpoBaTh TEOPEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Peienne YIJI0B TPEYrOJIbHUKOB. Pemiats TpPEYroibHUKH C OMOPOH HA aIrOPpUTM y4eOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa 4epe3 JBe CTOPOHBI U YroJi | IeHCTBUH.
(16 u) Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aJa4yM, CBOASIIIMeCH K
JUAroHaJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3TUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe mpuMeHEeHNE TOKa3aHHBIX TEOPEM.
IlIpeodopa3zoBanue |[lonamue o  npeobpazosanuu  NnOOOOUSL. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. Coomeemcmeennvie s1emenmvl NOOOOHBIX uyp. HccnenoBath OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Mertpuueckue Teopema o npouzeedenuu ompe3Kos xopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpuMeps! nopodus B
COOTHOILIIEHUS B npou3ee0eHUuU Ompe3Ko8 CeKywux, meopema o Keadpame |OKPYKaAIOUEH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuieckux 3aday. | Boigooums mempuueckue coomnouienus mexcoy ompeskamu
(10 ) XOpO, CeKYUWUX U KACamenbHbIX ¢ UCHOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu U3 peaibHOl
HCUZHU C UCNOTIL30B8AHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsl Omnpenenenne BEKTOPOB, CIOKEHUE U PAa3HOCTb BEKTOPOB, Hcnoab3oBaTh BEKTOpPbl Kak HalpaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA HA YUCJIO. HCCJIe10BATH r€OMETPHUYECKUI (nepemerexue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
PaznoxeHne BeKTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEIACHUE BEKTOPOB, €r0 MPUMEHEHHE ISt
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHHUKHU.

¢usznueckuil (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaeNeHMsl CYMMBl U PAa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
reOMETPHUECKUI U PU3NUECKUN CMBICIIBI TUX ONEPAIHii.
Pemats reomerpuyeckue 3aJayd  C  UCIOJb30BaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 10 IBYM HEKOJJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaSIpHOE  NPOM3BENEHHE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOIICTBA.

BbruncasaTs cymMmy, pa3HOCTb U CKaJISIPHOE MPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha




BEKTOPOB B KOOpIMHATAX.
IIpuMeHATH CKAJIApHOE MPOMU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JexapToBbI JlekapTOBBI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOPAWMHATBI  Ha| Vpasuenue npsamou. YTI0BOH KO3()(UIMEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapajliebHbIE U NIEPIEHIUKYIISIPHBIE IPSIMbIE. HccnenoBath ypaBHEHUE IPSAMOM U OKPYKHOCTH € OIIOPOM Ha
(9 u) VYpaBHeHHE OKpyXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |BONPOCHBIN IUIAH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH TeOMETPUYECKHX 3a/1a4. PemaTth 3aga4m Ha HAXOXIEHUE TOYEK [IEPECEUEHUS NMPSMBIX
Hcnonp30BaHue METOAa KOOPAUHAT B IPAKTUUECKUX 3a7auax U OKPYKHOCTEH C IOMOIIbIO METO1a KOOPAHMHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduuuenra npsmon
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
IIPSAMOM.
IIpumeHATH KOOPAMHATHI MPU PELICHUN T€OMETPUUECKUX U
MPAKTUYECKUX 3a/ay, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJIeNIel peanbHbIX 3a]1a4 («METO/1 KOOPAUHATY).
ITosnb3oBaTbest 11 NOCTPOEHHA M HCCIENOBAaHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
[IpaBuabHbIE [TpaBuJIBHBIE MHOTOYTOJIBHMKH, BBIYUCIEHHE HX D3JIEMEHTOB. | DopmMy/HpoOBaTH OIpeseiIeHUE IIPABUIIBHBIX
MHOIOYIrOJbHUKH. (Yucio m W UIMHA OKpYXKHOCTU. JIMHA Oyru OKPYKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAMTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IVIOIIAAb Kpyra.
Boruuciienue
IJIomaaen

(84)

[lnomane Kpyra W €ro 53JE€MEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIFOYAIOMINX 3JIEMEHTHI KpyTa.

IIOMOIIBIO NPAaBWIBHBIX MHOTOYTOJIBHUKOB, OIpPeNeIsiTh
YHUCIIO 7T, IJTUHY IyTU U paJJuaHHYI0 MEpy yIiia o oopasity.
IIpoBoauTh NMepexox OT paiMaHHOW MEPHI yrila K IpagyCHON
1 Ha00O0pOT IO BU3YyaJIbHOM omope.

OmnpeneasaTs 1I0MAab KPyTa.

BoiBoauTh hopmyainl (B rpalyCHON U paiuaHHOW Mepe) s
JUTMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

BoruucasaTs 1miomand  GuUryp, BKIIOYAIOUIMX AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIOpoi Ha CIIpaBOYHYIO HH(OPMALIUIO.
Haxoauthp momaau B 3aja4ax peaibHON KU3HU.

JBnaxeHust Tlonamue o 0eudicenuu n1OCKOCMU. Pa3oupars  npumepbl,  WUIIOCTPUPYIOLIUME  TOHATHUS
IUIOCKOCTH Ilapannenvhoiii neperoc, nosopom u cummempusi. Ocu u yenmpul | ABUKEHUSL, IEHTPOB U OCEH CUMMETPUHU.
(6 v) CUMMEmMPUU. ®opmyaHpoBaTh OIpPEIEICHHs NapalIeIbHOrO IEepeHoca,
IIpocmetiwue npumenenus 6 peuwieHuu 3a0ay. IIOBOPOTa U OCEBOM CHMMETPUM C BH3YyaJbHOW OIOPOM.
HaxoauThb HenoIBUXKHbIE TOUKHU 10 00pasily.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI NPOCTEUIIUX QUTYp IO
oOpasiy.
Ilpumename napannenvuvili NEPeHoc U CUMMEMPUIO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonvzoeams 013 nocmpoenus u ucciedos8anuil yugppoasule
pecypcnl.
IMoBTOpEHUE, [ToBTOpeHNEe OCHOBHBIX MOHATUH M MeToI0B KypcoB /—9 |OmepupoBaTh MOHATHAMHU: QHUrypa, TOUYKA, IpsMas, yrol,
00o0meHue, KJIacCOB, 0000IIEeHNE U CCTEMaTH3alsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUI
cucreMaTusauus | IIpocreiiimne reomerpudeckue (GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MpPSIMOYIOJbHBI TPEYroNbHUK, MeEAHaHa,
SHAHMITZ W3mepeHne reoMeTpu4ecKiuX BEITUYHH. OuccekTpuca M BBICOTA TPEYrOJbHUKA, HapajiesiorpamMm,
(7 u) TpeyronbHUKY. poMO, MpsSMOYTOJIbHUK, KBaJpaT, Tpamelus; OKPYKHOCTb,

[TapannenbHble U IEPHIEHANKYISIPHBIE IPSIMbBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY>)KHOCTH.  BriMcaHHbple W  ONHCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast 1 OKpYKHOCTB.
YeTsIpEXYrOJbHUKY.
YETHIPEXyTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTOJIbHUKOB.

[IpaBusbHBIE MHOTOYTOJIbHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomans. Beraucnenue mmomasnei. [momaau nomo6HsIx Guryp.
JlexapToBbI KOOPJIMHATHI HA TJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oaooue Guryp, TpeyroibHHUKOB;
NapajuIeIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXIYy NpSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
IPSIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA yIVa, IUIOMAlb,
epUMETp.

Hcnonv3oBats  (opmyabl: nepumerpa U IUIOIIATU
MHOTOYT'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJIbHAs  CUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHATHUS JJA
MIpeJICTaBICHUs] JaHHBIX U PEIIeHUs 3ajad, B TOM YHCIe U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemare 3agaym Ha TOBTOPEHHE OCHOBHBIX IOHSTHH,




BCKTOpBI Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€H MEXKIY pa3jIMYHBIMU YacTAMHU Kypca.
BopiOupats MeTo 115 pelieHus 3a1auH.
PemaTth 3aga4u U3 IOBCEIHECBHOM JKU3HU.







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpusi: 7-9-e kitaccol: 0a30BbIi YPOBEHB: yUeOHHUK, 7-9

knaccel/ Atanacsa JI.C., Byry3os B.®., Kanomies C.b. u npyrue, Akiponepaoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

1 7 H.®. I'aBpunosa KM Mocksa
['eomerpus BAKO

2 7 JI.C. Atanacsu Pabouas TeTpaan MockBa
['eomeTpus [IpocBemenune

3 8 H.®.I'aBpunosa KM MockBa
I'eomeTpust BAKO

4 8 JI.C.Atanacsin Pabouas MockBa
I'eomeTpust TETPAIb [Ipoceemenue

5 8 A.B.®apxkoB TecTbl Mocksa
reOMETPHUS «IK3aMEH»

6 | ['eomerpus MunieHko TemaTnueckue MockBa

7,8,9 KII. TECTHI [Ipocsenienne
7 | 'eomeTpus M.A. Nuenckass | CaMoCTOSITEIbHBIC Mocksa
7,8,9 k1. Y KOHTPOJIbHBIE [Ipoceemenue
paboThI

8 9 A.H.Pypykun KM Mocksa
I'eomeTpust BAKO

9 TexHoyornyeckue

7,89 I" JO.KopTyH KapThbl YPOKOB IO ?onrorpaj'lv
I'eomerpus y4eOHUKY Yuurenn
JI.C.ATtanacsana

10 7.8,9 MeTtoauueckue MockBa

I'eomeTpust JI.C. ATtanacsH
Broc PEKOMEH AU H. «IIpocBernienue»

11 7,8,9 [Toypounsie MockBa

["'eomerpus H.@. Taspusona paB}I])a6OTKI/I "BAKQO"




K YMK
JI.C.ATtaHacsHa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
1. «IlIxonpHbIN oMomHKUKY: http://school-assistant.ru/
2. «llIxonpHas matemarukay: http://math-prosto.ru/index.php
3. «SKunaccey: http://www.yaklass.ru
4. denepanbHbIi HEHTP HHGOPMALIMOHHO-00pa3oBaTeIbHBIX pecypcoB: http://eor.edu.ru/.
5. Enunas koyuteknus mudpoBbix o0OpasoBarenbHbix pecypcos: http://school-ollection.edu.ru/.
6. Mudopmarmonnas cucrema "EnnHoe 0KHO J0cTyma K
obpazoBarenbHbIM pecypcam':http://window.edu.ru/.
7. ®enepanbHblid moptai "Poccuiickoe oopa3zoBanue':
http://www.edu.ru/.Kosnekius S0P u LITOP.
"OTkpbIThIH Kiacc" http://www.openclass.ru/


http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

CucreMa oLleHMBAHUA 110 MaTeMaTHKe 7-9 KkJjacc

CucTemMa OUEHKM MNpPeaMEeTHbIX pPes3yNbTaToB  OCBOEHMA  YYebHbIX
nporpamm c y4éTom ypoBHEBOro noaxoaa, npeanosaraeT BblgeneHne 6asosoro
YPOBHA AOCTUMKEHUW KaK TOUKU OTCYETA NPU NOCTPOEHMM BCEIN CUCTEMbI OLLEHKM

M OpraHu3aunmn MHAMBMAYabHOM paboTbl C 0byyaoWmMMmcs.

ba3oBblil YpOBEeHb JOCTHKEHHMIA: JEMOHCTPUPYET OCBOEHHE Y4EOHBIX
JNEUCTBUM C OTIOPHOM CUCTEMOM 3HAHUW B paMKax BbIJICJICHHBIX 3a1a4. OBiajeHue
0a30BbIM YPOBHEM SIBIISIETCSl JIOCTATOYHBIM [UJIsl TPOJOJDKEHHS OOy4deHHs Ha
CIeNyIolEel CTyleHH OOpa3oBaHMs, HO HE MO MNpPOQUILHOMY HaIPaBICHUIO.
JIOCTHKEHUIO 6a30BOro YPOBHSA COOTBETCTBYET ommemka
«y00671€meopumenvHo» (Uiu OmmemKa «3», OmmemKa «3aumeHoy).

[IpeBbiienre 0a30BOr0 ypOBHSI CBUAETENBCTBYET 00 YCBOCHHUU ONOPHOMN
CUCTEMbI 3HAaHUU HAa YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBIAJCHUS y4E€OHBIMU
JEUCTBUSAMHM, a TAKXKE O Kpyro3ope, IupoTe (HWIM U30MpaTeTbHOCTH) UHTEPECOB.
[lenecooOpa3Ho BRIIETUTH CIEIYIONIUE IBA YPOBHS, MPeBbIIIAIONIINE 0A30BbIii:

* [loBbIlICHHBIN YPOBEHb JOCTHKECHUS IUIAHUPYEMBIX PpE3yJIbTaTOB,
OUEHKA «X0pouwio) (ommemka «4»);

* BBICOKHI YPOBEHb JIOCTHXKECHUS IUIAHUPYEMBIX DPE3YJbTATOB, OUEHKA
«OMAUYHO» (ommemka «5»).

s onucaHus MOJATOTOBKM YYalllMXCSl, YPOBEHb JOCTHMKEHUN KOTOPBIX

HUNXxXe 633OBOI'0, u,enecoo6pa3Ho BblAEeNTINTb TaKXKe ABa YPOBHA:

* IOHMKEHHBbII YPOBEHb JNOCTUXKEHUN, OUeHKa
«Hey006/1emeopumenvHo) (ommemka «2»);

* HU3KHUIl YPOBEHb JIOCTUKECHUM, OUeHKA «n10X0» (ommemka «1»).

He noctmxenune 06a30BOro ypoBHsSI (TIOHMKEHHBIH W HHU3KUM YPOBHU
JOCTHKEHHI) (UKCHPYETCS B 3aBUCUMOCTU OT 00BbEMA U YpOBHS OCBOECHHOTO U
HEOCBOEHHOTO CoJiep KaHus mpeaMeTa. OnMCcaHHBIN BbIIIE MOIXO0/ LEIEeCO00pa3Ho
NPUMEHATh B XOJE€  pAa3NUYHBIX MNPOUEAYp  OLEHHBAaHWS:  TEKYIIEro,

IIPOMEKYTOUYHOTO U UTOTOBOTO.



AnAa oyeHKU OUHAMUKU ¢hopMUpOoBaAHUSA NMpeOMemHbIX pe3ysbmamoes B
CUCTEME BHYTPM LIKOJIbHOFO MOHWUTOPUHIA 06pa3oBaTeNbHbIX AOCTUKEHWUI
uenecoobpasHo GMKCMPOBATb M AHAIM3MPOBATb AAHHble O CHOPMMPOBAHHOCTU
YMEHUN U HABbIKOB, CNOCOOCTBYIOWMX OCBOEHUIO CUCTEMATUUYECKUX 3HAHUM, B

TOM YUcne:

* HEPBUUHOMY  O03HAKOMJICHUIO, ompabomke  u 0CO3HAHUIO
meopemuueckux mooeneil u noHamui(oONCHAYYHBIX M 0a30BBIX IS JTaHHOM
00J1acTH 3HAHUS), CHAHOAPMHBIX AJI20PUMMOE U RPOUEOyp;

* 8bIAG/ICHUI) U OCO3HAHUIO CYWHOCHMU U O0COOEHHOCH elN3ydaeMbIX
00BEKTOB, MPOIIECCOB U SIBJICHUHN JCHCTBUTEIBHOCTH (IMPUPOAHBIX, COIUATIBHBIX,
KYJIbTYPHBIX, TEXHUYECKUX M JIP.) B COOTBETCTBUU C COJICPKAHUEM KOHKPETHOTO
y4eOHOTO TIPEAMETA, CO30AHUI0 U UCNOJIb30BAHUI0 MOOeell N3YIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* 8bIAGICHUI0 U AHAIU3Y CYU{ECHBEHHBIX U YCHMOUYUBHIX C8A3CU U
OMHOUWIEHUTMEKTY O0BEKTaMH U TIPOIIECCAMHU.

[Ipr >TOM 00s3aTENBPHBIMU COCTABIISIOIUMHA CHUCTEMBI HAKOIUICHHOM
OIICHKH SIBJITFOTCS MaTEPHAIIbI:

* CImapmoeoil OUaZHOCMUKU,

* memMamuyeckKux U Umo208blX NPOGEPOUHBIX PAdOmM No 6cem y4eOHbIM
npeomemanm;

* meopueckux padom, BKIIIOYasT y4eOHbIC MCCIICIOBAHUS M yYCOHBIC

IIPOCKTHI.



OueHka yCTHBIX OTBETOB 00y4aOIINXCs

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

1. monHO pacKpbul colaepkaHUE Marepuana B o0beMe, MPeTyCMOTPEHHOM
MPOTPaMMON U Y4EOHUKOM,

2. U3JI0KWJI Marepuajg rpaMOTHBIM SI3IKOM B OIPEACIICHHON JIOTHYEeCKOM
MOCEAOBATEILHOCTH, TOYHO UCIOJIb3Yd MATEeMaTUYECKYI0 TEPMHUHOJIOTHUIO U
CUMBOJIUKY;

3. MPaBWJILHO BBITIOJHUJ PUCYHKH, YEPTEKHU, TpadUKH, COMYyTCTBYIOIIHE
OTBETY;

4. mokazal ~ yMEHHE  WUIIOCTPUPOBATh  TEOPETHUYECKUE  TOJIOKCHUS
KOHKPETHBIMU TIPUMEpaMU, IPUMEHSITh UX B HOBOW CHUTYyallUM MPHU BHITIOJTHEHUU
NPaKTHYECKOTO 3aJaHUs;

5. MPOJIEMOHCTPUPOBAI YCBOCHHE paHEE WU3YUYEHHBIX COIYTCTBYIOIIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMYMBOCTH HCMOJB3yEMBIX MPU OTPaAOOTKE
YMEHHUI 1 HABBIKOB;

6. oTBEeUaT CaMOCTOSATEIBLHO 0€3 HAaBOAAIIMX BOIPOCOB yUUTENS. BO3MOXKHBI
OJlHA - JBE€ HETOYHOCTU MPHU OCBEUICHUM BTOPOCTENEHHBIX BOIMPOCOB WJIU B

BBIKJIaJIKaX, KOTOPBIC YUCHHUK JICTKO HUCIIPpAaBHII 110 3aMCUYAHNIO YUUTCIIA.

OTBeT OLIeHUBAETCSI OTMETKOM «4», €CJIH OH YIOBJIETBOPSIET B OCHOBHOM

TpeﬁoBaHI/lﬂM Ha OICHKY «5», HO ITPHU 3TOM UMEET OAMH U3 HEAO0CTATKOB:

* B M3JOKCHUU JOMYIICHBI HeOOJbIMe TpoOebl, HE MCKa3WBIIHE
MAaTCMaTHYCCKOC COACPIKAHNEC OTBETA,

* JONIyIICHbI OJWH — JBa HeEAO0YeTa IMpH OCBCUICHMM OCHOBHOTO
COJZICp)KaHUs OTBETA, UCIIPABJICHHBIC 110 3aMCYAaHUIO YUUTEIS,

e JIONyIICHBI OIMOKa wuiau Oojiee JBYX HEIOYETOB MPH OCBELICHUU
BTOPOCTCIIEHHBIX BOIIPOCOB MM B BBIKJIIAJAKAX, JETKO HCIPaBICHHBIEC II10
3aMEYaHUI0 YUUTEIIS.

OrMeTKa «3» CTABUTCH B CJICAYIOLINX CIydasix:
¢ HCIIOJIHO HMJIM HCIIOCJICAOBATCIIBHO PACKPBLITO COACPIKAHHMC MAaTCpHajia, HO

ITOKa3aHO 06]1166 IIOHMUMAHHEC BOIIPOCa W MPOACMOHCTPHUPOBAHbBI YMCHHA,



JIOCTATOYHBIC JUIA  JalbHEHIIEr0 YCBOGHHS  MPOrPaMMHOTO  Marepualia
(ompeneneHHbIE «TpeboBanusMu K MaTeMaTHYeCKOU MIOJITOTOBKE
00YyYaIOIIHNXCSI»);

* HMEIWChH 3aTPYIHEHUS WU JTOMYIIEHBI OMMUOKHA B OTIPEICTICHUHU TTOHSITHH,
UCTIONb30BAaHUM  MaTEeMaTUYeCKOW TEPMHUHOJOTHH, 4YepTeXaX, BBIKJIATKAX,
WCIIPaBJICHHBIC ITOCJIE HECKOJIBKUX HABOSAIIUX BOMPOCOB YUUTEIS;

* YUYEHUK HE CIPABUJICSI C MPUMEHCHHEM TCOPUH B HOBOUW CHUTYyallMH TIPH
BBITIOJITHCHUH TPAKTHYECKOTO 3a7aHus, HO BBIMOJIHIII 3aJaHUS O00s3aTEIHHOTO
YPOBHSI CJIOKHOCTH T10 TAHHOU TEME;

* MpPU 3HAHUU TEOPETUUYECKOTO MaTepuaja BBIIBICHA HEJ0CTATOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI N HABBIKOB.

OT1MmeTKa «2» CTABUTCA B CJEIYIOIIHUX CJIydasix:

¢ HC PAaCKpPBITO OCHOBHOC COACPKAHUC yqe6H0r0 MaTcpuajia,
° O6Hap}I)KGHO HC3HAHHUC HWJIKM HCIIOHMMAHHUC YUYCHHKOM OoMBIIICH WIIH

HanOoJsiee BaKHOM 4acTy y4eOHOro MaTepuarna;

* JIONYIICHbI OIIMOKU B OMNpPEACICHUU TNOHSATUNA, MNPU HCIOIH30BaHUU
MaTEMaTUYeCKOM TEPMHUHOJIOTUH, B PHUCYHKAaxX, 4YepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HMCIPaBIEHBI IMOCJIE HECKOJbKHUX HABOJSIIMX BOMPOCOB
YUHTES.

OtMeTKa «1» cTaBUTCSL, €CJIN:

* VYCHHK OOHApYXWJI TOJHOE HE3HAaHWE M HEMOHHMMaHUE HN3y4aeMOro

y4eOHOTO MaTepuajia WIM HE CMOT OTBETHTh HHM Ha OJUH W3 IOCTaBIIEHHBIX

BOITPOCOB 110 U3y4aCMOMY MaTCpually.



Ouemca MHUCbMEHHBIX 1 KOHTPOJ/IbHBIX pa60T

OTMmeTKa «5» cTaBuUTCA, ecnu:

° pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,
¢ B JIOTHYCCKHUX PACCYKIACHUAX U 000CHOBaHHH peUICHUA HCT HpO6CJ’IOB 151

OIIINOOK;

* B PCIICHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOYKHA OJIHA HETOYHOCTD,
ONKCKa, HE SABISIIOLIASCA CJEACTBUEM HE3HAHWA WM HEMOHWMAHHS Y4eOHOro
Marepuana).

OTMeTKAa «4» CTAaBUTCS, €CTIN:

*paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBaHMSI LIAroB PELICHMS
HEJOCTATOYHBl (€CIM  yMEHUE OOOCHOBBIBATH PACCYXKJECHUS HE SBISJIOCH
CHELHATbHBIM 00BEKTOM MPOBEPKH);

* JONyIleHa OfHa OmMOKa WM JBa-TPU HENOYETa B BBIKJIAJKAX, PUCYHKaX,
yepTexkax Win rpadukax (eciau 3Th BUIbl pabOThl HE SBIBUIMCH CHELUATbHBIM
00BEKTOM TIPOBEPKH).

OT1meTKa «3» CTABUTCS, €CJIN:

* JOmylIeHbl Oornee OAHOM OomMOKKM WM Oosee IBYX-TpEeX HEIOYETOB B
BBIKJIQJIKaX, YepTexax WM rpapukax, HO ydyalluiics BiajeeT 00s3aTelbHbIMU
YMEHHSIMU I10 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTAaBUTCS, €CJIN:

* JIOMYILIEHbl CYIIECTBEHHbIE OMIMOKHM, MOKAa3aBIIME, 4YTO Yy4YallUhcA He

BJaJieeT 00s3aTeIbHBIMU YMEHUAMH 10 JAaHHOW TeMe B MOJIHOM Mepe.
OtMeTKa «1» cTaBUTCSL, €CTIN:

* paboTa nokasajna MojHOE OTCYTCTBUE y y4allerocsi 00si3aTeabHbIX 3HAHUM

¥ YMEHHI 10 MpoBepsieMOl TeMe WU 3HAYUTENbHAs 4acTh paOOThI BHINOJIHEHA HE

CaMOCTOATCIIBHO.



Oomas kaaccupukanus ommdoK

I'pyObiMu cuuTaroTcsi OIMOKHU:

* HE3HAHHWE ONPEACICHUS OCHOBHBIX IOHATHUM, 3aKOHOB, IIPaBUII,
OCHOBHBIXITOJIOKEHUI T€OpUH, He3HAHUE (HOPMYJI, OOIIETPUHATHIX CUMBOJIOB
0003HauYeHWH BEITUYMH, CIUHUIl UX H3MEPCHHUS;

* HE3HaHHe HAMMEHOBAHWM €IMHUIl U3MEPEHNUS,

* HEyMEHUE BbIICIUThH B OTBETE TJIaBHOE;

* HEyMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JJI PEIICHUS 3a/1a4;
* HEyMEHUE JIeNIaTh BBIBOJBI U 0000IIEHUS;

* HEYMEHHUE YUTATh U CTPOUTH IpaPUKU;

* TIOTEPs KOPHS WM COXPAHECHHUE MMOCTOPOHHETO KOPHS;

* oTOpackiBaHUE 0€3 0OBSICHEHUM OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIHOKWU;

* BBIYMCIIMTEIBLHBIC OIITMOKH, €CJIM OHU HE SBIISTFOTCS OTIMCKO;

* JIOTMYECKHE OIIUOKHU.

K Herpy0biM ommokaMm cieayeT OTHECTH:

* HETOYHOCTb (POPMYIHUPOBOK, OINPEIACICHUM, TOHATUNA, TEOPHUIA,
BbI3BAHHAS HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIMPEACISIEMOro
TOHATHS WA 3aMEHOM OJTHOTO - IBYX M3 3TUX ITPU3HAKOB BTOPOCTEIIEHHBIMU;

* HETOYHOCTH rpaduka,;
* HEpAlMOHAIBHBIM METOJ PpEIICHUS 3a7a4ydl WM HEJOCTaTOUYHO

NPOJAYMaHHBIM IJIaH OTBeTa (HApyIIEHWE JIOTMKH, IOJMEHA OTACJIbHBIX
OCHOBHBIX BOTIPOCOB BTOPOCTEIICHHBIMH ),

* HEpalMOHAIbHBIE METOJIbI PAOOTHI CO CIIPABOYHOU U
JIPpyTOUIIUTEPATYPOU;

* HEYMCHHE PeIlaTh 3aJa4H, BHITIOJHITH 3aJIaHKs B 00IIIeM BHU/IC.

HenoyeramMu sIBJISIOTCA:

* HepalMOHAJIbHbIE IPUEMbI BEIYMCICHUN U PEe0Opa3oBaHuil;
* HeOpexkHOE BBINOJHEHUE 3aMHUCeH, YepTexkel, cXxeM, rpaduKoB.



