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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamMma Mo MareMarwke A OOydYalOMIMXCS C 3aJEP)KKOW TCHXHYECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTrO 001Er0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@denepaibHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
obpazoBanms (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
Munuctepctom toctutinu Poccuiickoit @enepannn 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), IlpumepHOl aganTHPOBAHHOHW OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 0011er0 00pa3oBaHusi 00YJAIOIIUXCS € 3a/IePIKKON MICUXUIECKOTO pa3BUTHS (ajee —
ITAOOIT OOO 3IIP), IlpumepHoii pabodeil mporpaMMbl OCHOBHOTO OOIIEr0 oOpa3oBaHUS IO
npeamery «Maremarukay, [IpuMepHON IporpaMMbl BOCIIUTAHMS, C YYETOM PACIpPEIEICHHBIX 110
KJlaccaM TpOBepseMbIX TpeOOBaHUI K pe3ylbTaraM OCBOCHHS AJAaNTUPOBAHHOM OCHOBHOMU
00pa3oBareinbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHHs OOYYAIOLIMXCS C 3aJepiKKOM
MICUXUYECKOro pa3BuTus. B paboueld mporpamme yuTeHbl Haed U mnonoxeHus Kouuenuuu
pa3BUTH Maremaruieckoro oopasoBanus B Poccuiickoit denepanuu.

OOm1ast xapakTepUCTHKA y4eOHOT0 mpemMeTa «MaremaTukay

VYuebHblil npenMer «MaremaTvka» BXOIUT B IpPEIMETHYIO 00jacTh «MaTematuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIYMCIUTEIBLHOW KYIBTYphl U JIOTHYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCS AJITOPUTMAMM, a TAKXKE INPHOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B ITOBCEIHEBHON ku3HH oOyuarommxcs ¢ 3IIP.
VYuebHblil mpeMeT pa3BUBAET MBILIEHHE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (PYHKLNOHAIbHYIO
rPaMOTHOCTb, YMEHHUS BOCIPMHUMAarb U KPUTUYECKH AaHAJIU3UPOBATh HH(OPMAIUIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hopMax.

OOyyenne mMareMaTuke IaéT BO3MOXKHOCTH pa3BuBarh y oOywaromuxcs ¢ 3IIP Tounyro,
paLMOHANIBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOUpaTh Hanbosee MOAXOASIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TIpaUUecKue CpeACTBa JUIS BBIPAXKEHMSI CYXKIEHUH U HANISAJHOIO HX
IPEICTaBICHHUS.

Heo0xonumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
o011ee 3HaKOMCTBO C METO/aMH IO3HAHMs JEHCTBUTENBHOCTH, MPEJICTaBICHHE O MpeaMeTe U
METOAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00
0COOEHHOCTSX NMPUMEHEHUS] MaTEeMaTHKH JJIsl PEHICHUs] HayYHBIX M MPHUKIAAHBIX 33a1ad. Takum
o0pa3oM, MaTeMaTu4eckoe 0Opa3oBaHUE BHOCUT CBOW BKJaA B (OpMUPOBaHKE OOIIEH KyIbTypbl
4eJI0BEKa.

N3ydyeHne mareMaTWKH TakKe CIHOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3ALIECTBA MAaTeMaTMYECKUX  PACCYXACHHUH, BOCIHPHUITHIO
reoMeTpuyYecKux GopM, YCBOCHHUIO UJIEU CUMMETPHUH.

IIporpamma oTpaxaer cojepxkaHue oOydeHus mnpeamery «MaTemMaTuka» C y4eToM
0CcOOBIX 0Opa3zoBaTenbHbIX MOTpeOHOcTel oOyuarommxcst ¢ 3I[IP. Osnagenue y4eOHBIM
npeaMeToM «MareMaTuka» MpeACcTaBIsIeT ONPEACIEHHYIO CI0KHOCTh Ui ydanuxes ¢ 3[IP. ¥V
obyugaroruxcsi ¢ 3[IP mambosee BBIpaXKEHBI OTCTABaHUS B PA3BUTHH CJIOBECHO-TOTUYECKHUX
(dbopM MBIIIICHHS, TIO3TOMY a0CTPAKTHBIE M OTBJICUCHHbIE KaTETOPUH UM TPYTHOJOCTYIHBL B
TOXKE BpeMs MpU CleUHaIbHOM OOyueHUH O0Oydaroluecs MOTYT BBIMOJHATh 33JaHUS IO
anroputMy. OHM BOCIPUUMYMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE
3aJJaHuE€ YCBOEHHOro crmocoba perieHus. CHIDKEHHE Pa3BUTHUS MBICIUTEIbHBIX OINepanuil u
3aMeJIJIEHHOE CTaHOBJIEHUE JIOTUYECKUX ACMCTBUN MPUBOAAT K HEAOCTATOYHOW OCMBICIEHHOCTH
coBeplIaeMbIX Y4EeOHBIX JAecTBHH. Y oOyyarouuxcs 3aTpyJHEHbl CUETHbIE BBIYHMCIICHUS,
IIPOU3BOJMMBIE B yM€. B IHCBPMEHHBIX BBIUMCIEHUSAX OHM MOTYT NpPOIycKaTb OAWH W3
IPOMEXKYTOUHBIX 1aroB. [Ipu pabote ¢ UNCIOBBIMU BhIPaXKEHUSIMH, BBIYUCICHUEM UX 3HAYEHUS
MOTYT HE€ YAEp)KHMBaTh IMpPaBWIbHBIA MOpAIOK aedcTBuil. [Ipu ymporinenuu, mpeoOpa3oBaHuu
BblpaxkeHU ywammecs c¢ 3[I[P He MOryr caMOCTOSTENbHO TMPHUHATH pELIEHUE O



MOCIIE0BATEIHPHOCTH BBIMOTHEHUS JEHCTBUI. KOHKPETHOCTh MBIIIJICHUS OCIOXKHSET YCBOCHUS
HaBbIKA pEIICHHWS YpaBHEHWH, HEPABEHCTB, CHUCTEMbl YypaBHeHUU. MM manogoctymHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHSL JIOTMYECKUX OINEpalui, HEIO0CTaTO4Has OO0OOIIEHHOCTh
MBIIUICHHUS 3aTPYAHSIOT W3y4eHHE TeMbl «DyHKIUW»: TPU ONpeIeIeHUN (PYHKIIHMOHAIBHON
3aBUCUMOCTH, TIpU ONUCaHUM TpadUyecKOl CHUTyalluu, UCIOIB3ysl T'€OMETPUUYECKUH,
anreOpanyeckuif, (PyHKIMOHANBHBIN s3bIKH. Hepeako yuammecs HE BHUIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeeieHus] PYHKITUU U 00JIaCThIO 3HAYCHHH.

Pemienue 3aa4 coOnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS KPATKOW 3allUCH, TPOBEICHUS
aHaJM3a YyCJOBHs 3ajaud, BblAeNeHusl cymectBeHHoro. Obyuaromuecs ¢ 3P 3aTpyasstorcs
c/enaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEOKO BBIOMPAIOT HepalroHaIbHbIC
CIOCOOBI pelIeHMs], UHOT]a OTPaHUYMBAIOTCS MAHUITYJISILIUSIMU C YHCIIAMU.

[Ipu m3yueHum reomeTpuueckoro marepuana odOyuarommecs ¢ 3IIP crankuBaroTcs c
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BBIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYXKICHUS.
Henpounsle 3HaHMSA OCHOBHBIX TEOPEM TIE€OMETPUU MPHUBOJUT K OMIMOKaM B pPELICHUU
reoMeTpuueckux 3agad. OOydaromuecs MOTyT MOJAMEHUTH (HOpMYIly, HEIIPaBUIHLHO PUMEHUTD
teopemy. K ceppe3HbIM OmMOKaM B pPEIMICHHM 3a/a4 TPUBOMAT HEAOCTATOYHO PA3BUTHIC
MPOCTPAHCTBEHHBbIE TMPEACTaBICHUA. VM CIOXKHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

ToyHOCTh 3amOMHHAHMS W BOCHPOM3BENCHHUS Y4YEOHOTO Marepuaia CHUXXEHBI IO
NpUYMHE CTa00CTH MHECTUYCCKOW JEATEIBHOCTH, CyXeHUsT oO0beMa mamsatu. OO0yJarommmes ¢
3IIP tpebyercs Gomblile BpeMEHH Ha 3aKperieHue Marepuala, akTyalu3alus 3HaHUH 1o ormope
IIPY BOCIIPOM3BEICHUN.

Jis mpeojonieHUs TPYAHOCTeM B wu3ydeHHH YydeOHoro mpenmera «MaTemaTukay
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuaja K I103HaBaTeIbHBIM
BO3MOXKHOCTsIM yuanmmxcsi ¢ 3IIP. Cnenyer y4eOHbIN MaTepuan MpPernoJAHOCUTH HEOOIbITUMU
HOPIMSIMUA, YCIOXKHSS €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallid TPYAHBIX 3aJaHUi,
HEKOTOpble TEMbI J1aBaThb KaK O3HAKOMUTENbHBIC; HWCKIIOYaTh OTHCJIbHBIE TpPYAHbBIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTepual PEKOMEHIYEeTCsl H3ydaTh B MPOIECCe MPAKTHYECKON
JESTENIbHOCTH 1O pelieHuro 3amgad. OpraHuyeckoe €IWHCTBO MPAKTHUYECKOH W YMCTBEHHOMU
NeSITETbHOCTH YYaIXCsl HAa YPOKaX MAaTEMAaTUKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIHHOMY
YCBOCHHUIO 0a3MCHBIX MAaTEMAaTHUUECKUX 3HAHUN U YMEHHIA.

Lenu u 3aaun u3yyeHus yueOHOTo npenmera «MaremaTuka»
[IpuoputeTHbIME Yyeramu 00ydeHHUs] MaTeMaTukKe B 5—9 Kiaccax sIBISIFOTCS:

* (opMHpOBaHHE LEHTPAIbHBIX MaTeMaTWYeCcKUX TMOHATUH  (YMCIO, BEJIMYMHA,
reoMeTrpudeckas (urypa, mnepeMeHHas, BEPOATHOCTb, (QYHKIIHSA), OOECIEeYHBAIOIINX
IIPEEMCTBEHHOCTb M MEPCIEKTUBHOCTh MareMaTnyeckoro oopa3zoBaHusi 00ydaroLIUXCs C
3I1P;

* pnozaseneHue oOywaromuxcs ¢ 3[IP Ha gocTymHOM Ais HMX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MareMaTHKU M OKPYXAloIIero Mupa, MOHUMaHHEe MaTeMaTUKH KaK 4acTu
o011Iel KYIBTYphl YeIOBEYECTBA;

" pa3BUTHE HUHTEIIEKTYalbHBIX M TBOPYECKUX crocoOHocTel oOyudaromuxcs ¢ 3I1IP,
MI03HABATEJIbHOM AKTUBHOCTH, MCCIIEOBATEIILCKMX YMEHUMN, KPUTUYHOCTH MBIIUICHMUS,
MHTEpeca K U3y4eHHIO MaTeMaTHUKH;

* (opmupoBaHue (HYHKIMOHAIBHON MaTeMaTH4eCKOW rPaMOTHOCTH: YMEHUS PACIO3HABATh
MIPOSIBJICHUS] MaTEeMaTUYeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYalUsAX M TPU U3YYECHUH JPYTUX Y4YEOHBIX NPEJIMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpHOCTeW, (OpMyIHpoBaThb MX Ha S3bIKE€ MAaTeMAaTUKU U
CO3/1aBaTh MaT€MAaTU4YECKUE MOJEIHN, IPUMEHATh OCBOECHHBIM MareMaTHYECKHUH ammapar



JUIS PELIEHUS IPaKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, HMHTEPIPETUPOBATb U OLCHUBATh

IIOJIy4YEHHBIE PE3YIIBTATHI.

JIOCTI)KEHHE ATHX 11IeJIel 00eCTIeYnBaeTCsl PEIICHUEM CIeNYIOIUX 3a0ay.

* (opmupoBars y oOydarouiuxcst ¢ 3[IP HaBbIkM yueOHO-1T03HABATEIBHON J1€ATEIBHOCTH!
IUTAHUPOBaHKUE PAOOTHI, IOUCK PAIIMOHAIBHBIX MyTEH €€ BBIMOJIHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIJIEKTYAJILHOMY Pa3BUTHIO, (POPMHPOBATH Ka4eCTBA, HEOOXOAUMBIE
YeJOBEKY [UId TIOJHOLGHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE
MaTeMaTU4eCKOM  JEATEIbHOCTU: SCHOCTM U  TOYHOCTU  MBICIM, WHTYMIIHH,
IIPOCTPAHCTBEHHBIX MPEICTaBIECHUH, CIOCOOHOCTH K IPEOJOIECHUIO TPYIHOCTEH;

* (opMHpOBATh KIIOUEBHIC KOMIIETCHIIMM YYalIMXCS B paMKax MPEIMETHOW o0iacTu
«Maremaruka 1 UH()OpPMaTUKa;

" pa3BHUBATh NOHATUHHOE MBIILICHUS oO0y4aromuxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKLHIO IO3HABATENBHBIX MpoueccoB oOywatromuxea ¢ 3IIP,
HEOOXOIMMBIX JUISI OCBOEHUS IPOTPaMMHOI0 MaTepHuaia o y4eOHOMY MpeaMeTy;

" [pedycMaTpuBaThb BO3MOXHOCTh KOMIIEHCAlUM OOpa30oBaTeNIbHBIX J€(QUIUTOB B
OCBOCHUHU MPEIIECTBYIOIIET0 MpOrpaMMHOro marepuaina y oOywarouuxcs c¢ 3IIP u
HEJ0CTaTKOB B UX MAaTeMaTU4eCKOM Pa3BUTHH;

* copMHpOBaTh YCTONUMBBIN UHTEPEC YUAIIUXCS K IPEAMETY;

" BBIIBIIATH U Pa3BUBAaTh MaTeMaTHUECKUE U TBOPUECKHUE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUs Kypca wmareMarTuku B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Ainredpandeckue BbIpaKeHHs», «YpaBHEHUS M HEPAaBEHCTBAY),
«Dynkuuny», «l'eomerpus» («l'eomerpuueckue ¢Gurypsl U UX CBOHCTBa», «l3mepeHue
IrEeOMETPUUECKUX BEJIUYUH»), «BeposTHOCTh M crarucTuka». JlaHHbBIE JMHUU DPAa3BUBAIOTCA
napajulesIbHO, Ka)kJ1asi B COOTBETCTBUU ¢ COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTakTe W B3aumozencTBuu. Kpome 3Toro, ux oObenuHSET JOruyeckas
COCTaBJIAOILAs, TPAAULIMOHHO MPHUCYIas MaTEMAaTUKE U IPOHU3BIBAIOLIAsl BCE MAaTEMaTUUYECKUE
Kypcsl M conepxarenbHble JuHUM. ChopmynupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM
o0Opa3oBarelbHOM CTaHAApTE OCHOBHOro o0mero oOpa3oBaHMsl TpeOOBaHHE  «YMETh
OIEpUpPOBaTh MOHATHUAMHU: OIPENEICHHE, AaKCHOMa, TEOpEMa, JO0Ka3aTrelIbCTBO; YMEHHUE
pacro3HaBaTh MCTUHHBIE U JIOKHBIE BBICKAa3bIBaHHUS, NMPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMUA W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a
(dbopMupOBaHUE JIOTUYECKUX YMEHUHN paclpeienseTcss M0 BCeM rojaM OoOydeHHs Ha ypOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

Conepxanne 0oO0Opa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3YyJIbTaTaM OCBOCHHS
[TpumepHoOil pabouelt mporpaMmbl, paclpeneNéHHbIM MO rofaM OOydeHUs, CTPYKTYpHUpPOBaHO
TakuM 0O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MNPUHIMIHAIBHBIM BOIpOcaM oOyuarouuecs
oOpalianuch HEOJHOKPAaTHO, YTOOBI OBJa/IEHUE MAaTeMaTHMYECKUMH MOHATHSIMHU U HaBBIKAMHU
OCYUIIECTBIIJIOCh ~ MOCJIENOBAaT€IbHO U IOCTyHNarelbHO, C  COONIOAEHHWEM MpUHIUINA
IPEEMCTBEHHOCTH, a HOBBI€ 3HAaHUS BKJIIOYAJINCh B OOIIYyI0 CHCTEMY MaTeMaTHMYeCKUX
npenctaBineHuid  obywarouuxcss ¢ 3I[IP, pacmmpsas wu  ymyOnss e€, oOpa3ys MpoOYHbIE
MHOXKECTBEHHbIE cBs3M. OOmme wenu wusydeHuss ydeOHoro mnpenmera «MaremaTukar»
npencTaniensl B [IpumepHoit paboueil mporpaMme 0CHOBHOTO 00IIero 0Opa3oBaHusl.

OcobennocTr 0TOOpA M aanTaliy Y4eOHOTO MaTeprasa 1o MaTeMaTHKe

OOyuenue yueOHOMY mpeaMmeTy «MaremaThka» CTPOUTCS Ha CO3/IaHUU ONTHUMAIBHBIX
YCJIOBHH JIJIs YCBOCHMSI MPpOTpaMMHOT0 Marepuaina oOydatomumucs ¢ 3[1P. bonemoe BHUManue
yaensiercs oTOOpy ydueOHOro marepuana B COOTBETCTBUM C TNPHUHIMIIOM JOCTYIMHOCTH IPH
COXpaHEHUHU 00Imero 0a30BOTO ypPOBHSA, KOTOPBIM JIOJDKEH IO COAEPKAHHI0 U 00beMy OBITh
aJIanTUPOBAHHBIM Ui oOyyaromuxcs ¢ 3I1P B cooTBeTcTBUU ¢ UX 0COOBIMU 00pa30BaTeIbHBIMU
notpedbHocTsaMu. Crnenyer oO0JgeryuTh OBNAJieHHE MarepuajoM oOydaromumucs ¢ 3[1P



MOCPEACTBOM €0 JETAIBHOTO OOBSICHEHHS C CHCTEMaTHYeCKHM IOBTOPOM, MHOTOKPATHOMN
TPCHUPOBKH B TPUMEHCHUHM 3HAHWW, HMCIIOJB3YSl MPUEMBl aKTyaM3aluK (BU3yajbHas OIopa,
MaMsTKa).

[IpumepHas nporpamMma MpeAyCMaTpuBaeT BHECEHHE HEKOTOPBIX  HM3MCHCHHIA:
YMEHBIIIEHUE 00bEeMa TEOPETUYCCKUX CBEICHUI, BBIHECEHHE OTIEIbHBIX TEM WU IIEIbIX
pa3zesioB B MaTePHAJIbI ISl 0030pPHOT0, 03HAKOMHUTEIIBHOTO H3YUYCHHS.

HN3menenuss nporpamMmmsbl B 7-9 Kiaccax

T'eomempus

CrnenyeT OCHOBHOE BHUMAaHUE YACIUTh NIPAKTUUECKONW HAIPaBICHHOCTU Kypca, UCKIIOUHB
U YIOpOCTHB Haubojee CIOXKHBIA AN BOCHPHATHA TeopeTHdyeckuil Matepuan. Ha ypokax
reoMeTpur HeoOXOJMMO MAaKCHUMAJIBHO HMCIIOJIB30BaTh HATJISAHBIE CPEACTBA 00ydeHus, OOJbIle
IPOBOJIUTH MPAKTHUUYECKUX PAa0bOT ¢ ydaluuMucs, pemars 3agadyd. CTpOUTh pelleHue 3aaad npu
MOCTOSTHHOM OOpaIlieHNH K HArJsIIHOCTH — PUCYHKAM M YepTEeKaM.

O3HakOMHUTENBHO AaTh TeMBL: «TeopeMbl U 10Ka3aTenbCTBO. AKCHOMBIY», «Jl0Ka3aTenbCcTBO
OT MpPOTUBHOTO», «CyIIEeCTBOBAaHNE M €IUHCTBEHHOCTh NEPIEHAUKYJSApa K MmpsaMoit», «Metox
FEOMETPUUYECKUX MecT», «Meron ynsoeHus menuansl», «Teopema @aseca u TeopeMa O
IIPONOPLUUOHAIBHBIX OTpE3KaAX», «entp Mmacc TPEYTOJIbHUKAY, «3MeHeHne
TPUTOHOMETPUUYECKUX (DYHKIMHA MPHU BO3pacTaHUM yriay, «DopMyiibl Ui pailycoB BIIMCAHHBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUIIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE MNPSIMOW»,
«/IBmxenue», «CBoICTBa ABMXKEHU», «TeopeMa 0 IPOU3BENECHUU OTPE3KOB XOPI, TEOPEMBI O
IIPOU3BEJICHUN OTPE3KOB CEKYILIUX, TEOPEMaA O KBAJApaTe KacaTeIbHOW.

Crnenyer yMEHbIIUTbh KOJMYECTBO YAacOB Ha H3ydeHHE TeM: «CHUMMETpUYHBIE (UTYpHI.
OcHoBHbIE CBOMCTBa oceBoi cummerpumn», «LleHTpanbHas cummerpus», «llapamienbHbiid
nepeHocy, «IloBopor», «IIpeobpazoBanue nogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 3aJaud Ha IIOCTPOCHHE C IIOMOILIBIO LHPKYJId M JIMHEHKW», «JleKapTOBBI
KOOpJMHATHI Ha MJIOCKOCTHY, «Pelienne TpeyroiibHUKOBY, «[lonodue puryp.

BricBOOOAMBIIIMECS Yachl UCIIOIB30BATh HA PEIIEHHUE 3a/1a4 U [IOBTOPEHHUE.

Buabl  gesreqbHocTH  oOyuarommxcess ¢ 3IIP, oOycioBieHHble  0COOBIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAIMH M O0ecleYMBAKIIHE OCMBICICHHOE OCBOCHHE
coJep;kaHuN o0pa3oBaHus Mo npeamMery «MaremMaTuka»

Conepxanue BUIOB JesTenbHOCTH oOydwaromuxcs ¢ 3IIP onpeaensiercs ux ocoObIMU
oOpa3zoBaTenbHbIMH TOTpeOHOCTAMU. [Tomumo mupoko ucnonbzyemsix B OOIT OO0 obmux ans
BCEX O0yYarolmuXcs BUAOB JIEATEIbHOCTH CIEIYeT YCHIUTh BUIbI I€ATEIBHOCTH CHelMpUUHbIC
JUIsL JTaHHOM KaTeropuu JeTed, oOecHeuMBaloIhe OCMBICIEHHOE OCBOEHHE COJIepiKaHus
00pa30BaHus 10 MPEAMETY: YCUIIEHUE NPEIMETHO-IIPAKTUYECKOH JIeITebHOCTH ¢ aKTUBU3AIen
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUJIOB JAEITEIbHOCTH, 3aJCUCTBYIOIIMX pa3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpOi Ha aJlTOPUTM; «IIOIIArOBOCThY» B U3yUYE€HUU
MaTepuaa; UCII0JIb30BaHUE JOIOJIHUTEIbHON BU3YaJbHOM OMOpPHI (CXEMBbI, IIa0JI0HBI, OTIOPHbIE
TaOJIHIIBI); PEYEBOM OTUET O MPOILIECCE U pe3yabTaTe JesSTeNbHOCTH; BBIMOJIHEHUE CIeHaTbHbIX
3ajaHul, 00ecIeYnBaIOIINX KOPPEKIUIO PETYISIUN y4eOHO-TI03HABATEIbHON JEeSTeNbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

TemaTnyeckas n TepMuHOIOrH4eckas jgekcrnka coorserctsyer OOIT OOO0.

Jnst obydatonuxcst ¢ 3I1P cymiecTBeHHBIM SBIAIOTCS MPUEMBI pabOThI C JIEKCHUECKUM
MaTepuaioM mno mnpeamery. llpoBoautcs coernuanbHas pa®oTa MO BBEICHUIO B aKTHBHBIN
cJIOBaph 0OYYaIOMIMXCSl COOTBETCTBYIOIIEH TePMUHOJOTHH. M3ydaemble TEpMUHBI BBOAATCS Ha
MOJINCEHCOPHOM OCHOBE, 00s3aTeNbHa BU3yalbHAs MOJJIEPKKA, AJITOPUTMBI pabOTHl C
OIIPECIIEHUEM, OIIOPHBIE CXEMBI JJIS1 aKTyaJIM3allui TEPMUHOJIOTHH.



PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPUSI». 7-9 KIIACCBI

esn u3yyenunsi yueOHOro Kypca

Oo6mue menu u3ydenust yueOHoro kypca «I'eomerpus» npencrasiersl B [IOOIT OOO.
OHu 3aKII0yaroTCs, MPEeXIe BCEro B TOM, YTO HA ypOKax IreOMETPUH OOYYaIOUIUICS yYUTCS
MPOBOJIUTH JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTMYECKHUE YMO3AKIIIOUEHHS, JOKa3bIBaTh
UCTUHHBIC YTBEP>KIACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKACHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (GopMyIHpoBaTh 0OpaTHBIC YTBEpKIACHHS. B
O0Oy4eHHH YMEHHIO pacCyXJaTb COCTOUT Ba)XKHOE BOCHHUTATEIbHOE 3HAUYCHHUE W3YUYCHHS
T€OMETPUH, MTPUCYILIEC UMEHHO OTE€UECTBEHHOM MaTeMaTH4E€CKOM LIKOJIE.

Bropoii 1enbio n3yueHus reoMeTpuu SBIISETCS UCIOJb30BaHNE €€ KaK MHCTPYMEHTa Mpu
pEIICHUMH KaK MaTeMaTUYeCKHX, TaK M MPAKTHUYECKUX 3a/ad, BCTPEUAIOIIUXCA B pPEalbHOU
JKU3HA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAS JHHUS B W3YYEHUU TE€OMETPUU B
mikosie. [{ist aToro yuurento pekoMeHAyeTcsl MoAOUpaTh 3a4a4d MPAKTUYECKOTO XapakTepa JUls
paccMaTpUBaeMBbIX TEM, YYUTh OOYYAlOMIMXCS CTPOUTHh MaTeMaTHYEeCKHEe MOJIEIH pPeaTbHBIX
JKU3HEHHBIX CUTYyallud, MPOBOJUTH BBIUMCICHUS U OLICHUBATh aJCKBATHOCTH TMOJYYEHHOTO
pesynbrata. KpaiiHe BaXHO MOAYEPKUBATH CBS3M TEOMETPUH C JPYTHMMH IpEAMETaMH,
MOTHBHPOBATh  HWCIOJB30BAaTh  ONPEICIICHUS TEOMETPUYCCKUX  (QUTYp ©  TIOHATHH,
JEMOHCTPUPOBATh MPUMEHEHUE TOTYYCHHBIX YMEHUN B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
SApKO BUAHBI B TeMax «BekTopel», « TpuronomeTpuueckiue COOTHOIIEHU», «MeTo KOOpAUHATY
u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHOMY IaHy B 7-9 kiaccax usywaerca yueOHbIH Kypc «I'eomerpusi»,
KOTOPBII BKJIIOYAeT CIIEAYIOIINE OCHOBHBIE pa3/ienbl cofepxanus: « eomerpudyeckue GpUrypsl u
UX CBOMCTBa», «M3MepeHne reoMeTpUYEeCKIX BEIMUUHY, a TaKkkKe «JleKapTOBbI -KOOPAMHATHI Ha
IUIOCKOCTHY, «BekTopb», «/IBrxkenus miockoctu» u «IIpeodpasoBanus nogo0us».

VY4eOHbIil MIaH MpeaycMaTpuBaeT U3yuyeHUEe reOMETpUN Ha 0a30BOM ypOBHE, UCXOS U3
He MeHee 68 yueOHBIX 4acoB B y4eOHOM TOAY, BCEro 3a TpH rojaa odydeHus — He MeHee 204
4acoB.

COJAEP/)KAHUE YYEBHOI'O KYPCA (IIO TOZJAM OBYYEHMUA)

7 KUIIACC

Havanenbie nonstus reomerpuu. Touka, mpsimMasi, OTpe30K, Jyd. Yroia. Bumel yrios.
BeprukaneHele ©  cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummempuunvie ueypei. Ocnoguvie ceoiicmeéa ocesoii  cummempuu®. TIpumepst
CUMMETPUHU B OKPYKAIOIIEM MHUPE.

OcHog6Hble NOCMPOeHUs C NOMOWBIO YUPKYJIAL U TUHEUKU.

Tpeyronbauk. Bpicota, menuana, OuccekTpuca, uUX cBoiicTBa. PaBHOOenpeHHBIH U
PaBHOCTOPOHHUI TpEyroJbHUKUA. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpU3HAKK PABHOOENPEHHOro TpeyroibHUKa. llpu3Haku paBeHCTBa
TPEYroJbHUKOB.

1
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeM H3y4aeMoro mMmarepuajia.



CBolicTBa M NPU3HAKK MapaJlIeNbHbIX NpsAMbIX. CyMMa yIiioB TpeyrojbHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroiabHUK. CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEeAEHHOW K runoreHys3e. lIpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpsIMOYTOJIBHBIN TPEYrOJIBHUK C yriioMm B 30°.

HepaBeHcTBa B TIE€OMETpHUH: HepaseHCmMEo mpey2oibHUKA, HEPABEHCTBO O IUJIMHE
JOMaHOM, Teopema O OoiblleM yriae U Oonbliel CTOpOHE TpeyrosibHuka. IlepneHauxynsip u
HAKJIOHHA.

I'eomempuyeckoe mecmo mouex. bUCCEKTpHUCa yriaa U CEPEAMHHBIN IEPHEHAMKYIAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JAMAMETp, UX CBOilcTBa. B3auMHOe pacrnosokeHue
OKpYXHOCTH M npsiMoii. KacarenbHas U cexymias K OKpykHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B
yroi. BrimcanHas 1 onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerbipéxyronpuuku. [lapamnenorpamm, ero mpusHaku W cBoiicTBa. YacTHble ciydau
napajuiejorpaMmoB (IIPsSIMOYTOJIBHUK, poMO, KBaJApaT), UX TMPU3HAKKM U CBOMCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsMoyronbHas Tpaneuus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o NPONOPYUOHANLHLIX ompe3kax. CpenHue ITUHUU
TPEYrojabHUKA U Tpaneuuu. [{enmp macc mpey2oivHuxa.

Ilooobue mpeyzonvruxos, koaghguyuenm nooodus. Ilpusnaxku no0obus mpey2oibHUKOS.
[TpumeHenne MOA00MS IPHU PEIICHUN PAKTUIECKUX 3a/1a4.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. @opMynsl A TIOMIATU TPEYTOIbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miuomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHHH MPaKTUIECKUX
3ajad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIja MpsSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPHUTOHOMETPUYECKOE TOXIECTBO. TpuroHomerpuueckue ¢pyHkuuu yrinos B 30°, 45° u 60°.

Bnucannble M LIEHTpANIBHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOWU. YTIBI MEKIY
XOplaMHd W CeKylIIMMH. BrucaHHble W  OmNHMCcaHHBIE YeTHIPEXYTroJbHUKU. B3anMmHoe
pacrnioioxxeHue JByX OKpyxkHocred. Kacanme oxpyxuocteit. OOmue KacaTtelbHble K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuuyc, Tanrenc yrioB oT 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXAeCcTBO. DOPMYIIBI TPUBEICHHUS.

Pemenne TpeyronpHMKOB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PerieHue
NPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U T€OPEMbI CHHYCOB.

IIpeobpazosanue nodobus. [looobue coomeemcmeeHHbIX IIEMEHMO8.

Teopema o npouszgedenuu Ompe3Ko8 Xopo, Meopemvl O NPOU3BEOCHUU OMPEe3KO8
CeKywux, meopema o Keaopame KacameibHOU.

Bekrop, anmumHa (MOJyJb) BEKTOpAa, COHANpaBJIEHHbIE BEKTOPBI, MPOTUBOMOIOKHO
HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaldd Hal
BeKTOpamH. Pa3nokeHue BeKTopa 1o JByM HEKOJUTMHEapHbIM BekTopaM. KoopanHaThl BEKTOpA.
CkansipHOE MTPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE TSl HAXOXKICHHSI [UTUH U yTIIOB.

JlekapToBbl KOOpAWHATBl HA IUJIOCKOCTU. YpasHenuss npsamoli WU OKPYKHOCTH B
KOOpJIMHATAaX, IepeceYeHNe OKPYKHOCTEH U MPSAMBIX. MeToI KOOpAWHAT U €T0 TPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKH. [[MWHA OKpyXHOCTH. I'pamycHas u paawaHHas Mepa
yTJIa, BRIYUCIICHUE JJIMH AYT OKpy>kHOCTeH. [Inomans kpyra, cekropa, CErMeHTa.



Heudicenus  nnockocmu U GHYmMpeHHue — cummempuu — Queyp  (dnemenmapHsie
npeocmasnenus). Ilapannenvrwiii nepernoc. [losopom.

KoHTpo/ibHO-H3MepuTe/IbHbIe MAaTePHAJIbI

[IpoBeenne OLEHKM TOCTMIKEHUH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS Y4eOHOTO
npeaMeTa MPOBOAMTCS B (OpPME TEKYIIEro M pPyOEeKHOTO KOHTPOJS B BHJE: KOHTPOJBHBIC
paboTBI, CaMOCTOSITENIbHBIE PA0OTHI, 3a4eThl, MATEMAaTUYCCKUE JAUKTAHTHI, MPAKTHYCCKUE
paboTHI, MMCHMEHHBIM OTBET MO MHIMBHIyIbHBIM KapTOUYKaM-33/1aHHSIM, TECTUPOBAHHE.

Hns obyuarommxcsi ¢ 3[IP Bo3MOXHO wu3MeHeHHE (GOPMYIMPOBKH 33JaHUN Ha
«TIOLIArOBYIO»,  aJalTaliio IpeiaraeMoro oOydaromieMycs TeCTOBOrO  (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaya: HCIOJIb30BAHUE YCTHBIX M INHUCbMEHHBIX HHCTPYKLUH, YIPOLICHHE
JUTMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKLHMH, PEHIEHHE C OIMOpOW Ha aJropuT™M, oOpasell,
UCTIOJIb30BaHUE CIIPABOYHON HH(pOpMALIHH.

MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O TIPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHBaIMs K OOy4eHHI0O MaTeMaTHKe U ILeJICHANpaBICHHOW IO3HaBaTEIbHON
JeSITEIIbHOCTH;

MOBBIIICHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JeATEIbHOCTD,
TpeOyIOIIYI0 MaTEMaTUUYECKUX 3HAHUM, B TOM YHCJIE YMEHHUE YUUThCS Y IPYTUX JHOAEH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYalluio, OBbITh TOTOBBIM JCHCTBOBAaTH B
OTCYTCTBHE rapaHTHH yCIIeXa;

crocobHocTs oOyuaromuxcst ¢ 3[IP k oco3Hanuio cBoMX ACPHUIMTOB U TMPOSIBICHUE
CTPEMJIEHMSI K UX IIPEO0ICHHUIO;

CHOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTABUTH IOCTHKUMBIE 11ETIH;

YMEHHE pa3auyaTh ydeOHbIE CHUTyallil, B KOTOPBIX MOXHO JIEHCTBOBATh
CaMOCTOSITENIbHO, U CUTYyallUH, TJE CJIEeIyeT BOCIOJIb30BAaThCA CIPABOYHON HMH(OpMaIMend win
JIPYTUMHU BCTIOMOTAaTEIIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TIEPEHOCUTHh TONy4YeHHBbIE B XOA€ OOy4YeHHS 3HAHHUS B aKTyalbHYIO
cuTyaruio (Ipyu peuieHn KUTEHCKUX 3a/1a4, TPEOYIOIINX MAaTeMaTHUYEeCKUX 3HAHUN);

CIIOCOOHOCTh ~ OpPUEHTHUPOBAaThCA B  TpeOOBaHUSX W  MpaBWIAaX  MPOBEICHUS
MPOMEXYTOUYHOU U UTOTOBOM aTTECTAllUU;

OBJIaJIeHHEe OCHOBaMHU (DMHAHCOBOM IPaMOTHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

Ognadenue ynugepcanbHbIMU yueOHbIMU NOZHACAMENbHBIMU 0EUCMEUAMU:

YCTaHABIMBAaTh NPUYMHHO-CJICICTBEHHBIE CBSI3M B XOJE YCBOCHMS MaTeMaTHYECKOIO
MarepHana;

BBISIBJISATH 1€(DUIUT JAHHBIX, HEOOXOAMMBIX JJISl pellleHHs TOCTAaBICHHOM 3a1auu;

C MOMOIIBIO YYUTEINS BBIOMpATh CIIOCOO pelIeHHsl MaTeMaTHUeCcKOH 3a1auu (CpaBHUBATh
BO3MO>KHBIE BAPUAHTHI PEIICHNUSA);

MPUMEHTh U MPeoOpa30BbIBATh 3HAKH U CHMBOJIBI B XOJI€ PEHICHHUS MaTeMaTHYEeCKHX
3az1ay;

YCTaHABIIMBATh HCKOMOE U JaHHOE MPHU PEIICHUH MaTeMaTH4YeCKON 3a1auH;

NMOHMMAaTh W  UHTEPNPETUPOBATH HMH(MOPMALMIO PA3IUYHBIX BHJIOB U  (HopM
MpeJICTaBICHHUS;

WITIOCTPUPOBATH pelllaeMble 3a/1aui TpadMueCKUMHU CXEeMaMu;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.

MOHMMaTh M HCHOJb30BATh MaTEMAaTUYECKHE CPEACTBA HArJSAHOCTH (rpaduku,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) 7S WITIOCTPALlUi, HHTEPIPETAuH, apryMEHTaIUH.



Osnadenue yHugepcaibHblMu YUeOHBIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpPraHM30BBIBATH Y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JIE€ATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a]1a4;

B3aMMO/ICIICTBOBATh U HaXOIUTh OOIIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIe: HAXOAUTh
ofmiee pemieHne W pas3pemarb KOH(MIMKTBI HAa OCHOBE COTJIACOBAHMS MO3WUIUH H ydéra
MHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;

MIPOTHO3MPOBATh BO3HUKHOBEHHE KOH(MDIUKTOB MPH HAIMYUU Pa3HBIX TOYCK 3pEHUS U
pazpemiaTh KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIIMIA BCEX YUaCTHUKOB;

apryMEHTUPOBAaTh CBOIO MO3ULHMIO U KOOPAMHHPOBATH €€ C MO3UIUSMU MapTHEPOB B
COTPYIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM AESITEIbHOCTH;

BBIMIOJIHATH CBOKO  4acThb  pabOThl, JOCTUraTh KAa4yeCTBEHHOIO pe3yJbTara W
KOOPJMHHUPOBATh CBOU JCUCTBUSI C APYTUMHU WICHAMHU KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI TPOTYKT.

Osnadenue ynugepcaibHblMu y4eOHbIMU Pe2YTAMUBHBIMU OCUCMBUAMU:

CTaBUTh II€TH, BBHIOMpPATh H CO3JaBaTh AaNTOPUTMBI JUIS PEIICHHUS YYeOHBIX
MaTeMaTHYECKUX MpodIem;

IJITAHUPOBATh M OCYIIECTBISATH JCSITEIIBHOCTb, HAINPABJICHHYIO Ha PEIICHUE 3a]a4
HCCJIEIOBATENLCKOTO XapaKTepa.

dbopMynMpoBaTh W yIep)KMBaTh  y4eOHYIO  3ajady, COCTaBlsATh IUIAH U
IMOCJIEIOBATENLHOCTD JCUCTBUH;

OCYIIECTBIISITh KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBBI,

KOHTPOJIMPOBATH MPOIIECC U pe3yiIbTaT yueOHOM MaTeMaTHUYeCKON AeITeTbHOCTH;

aJICKBATHO OIICHUBATh NMPABHIHLHOCTH MU OIMMMOOYHOCThH BBHITIOJHEHHS Y4EOHOU 3amadu,
e€ 0O0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHUs;

CIMYaTh CHOCOO0 JEHCTBHSI W €ro pe3ysbTaT C 3aJaHHBIM 3TAJOHOM C IICJIbIO
oOHapyXeHHs OTKJIIOHEHUN U OTJIIMYUH OT ATaJIOHA.

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH MPU PEIICHUH y4eOHOM 3a1a4u;

MOHUMATh TMPUYUHBI, IO KOTOPHIM HE OBUT JIOCTUTHYT TpeOyeMblil pe3ynbTar
JeSATETLHOCTH, ONPEACNIATh MO3UTUBHBIE U3MEHEHHSI U HAIIPABJICHHS, TPEOYIOIIHe NalbHeHIen
paboThI;

PeryaupoBaTh COCO0 BBIPAKEHUS SMOITUH.

NPEJIAMETHBIE PE3YJIbTATHI

Pesynpratel ocBoeHHs y4yeOHoro mpeamera «MaremaTtuka (BKJItoyas —aiureopy,
TEOMETPHUIO, BEPOSTHOCTh W CTAaTUCTHKY)», pacmpeleNieHHble 10 TrojaM OOy4YeHHs,
bopMynUpyIOTCS MO NPUHIMIY J00aBIEHUS HOBBIX pe3yJbTaToB OT Troja K TOAy, YyxkKe
Ha3BaHHBIE B TPEABLAYIIMX TOAAX IO3WIMH, KaK TPABWIO, JTOCIOBHO HE IMOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (pEe3yabTaThl OYEPEJHOr0 TroJla MO YMOJIYAHHIO BKJIIOYAIOT PE3yiIbTaThl
IPEJbIIYILNX JIET).

IJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUA PABOUYEN

MNPOI'PAMMBI KYPCA «'EOMETPHUS» (ITO TOAAM OBYUYEHMUS)

OcBoenne yuebHoro kypca «l'eomeTpusi» Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOJDKHO 00eCTieunBaTh TOCTHYKEHUE CIIEIYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KUIIACC

Pacrio3HaBaTh H3ydeHHBIE TeOMETpUYecKue (QUrypsl, ONpeAesITh HUX B3aUMHOE
pacrosioxeHue, M300paxkaTb reoMeTpudecKkre (GUrypbl; BBINOJHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MmepATh JIMHEHHbIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayv Ha BBIYUCIICHHE [UIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyIO OLIEHKY JMHEHHBIX U YIJIOBBIX BEJMYMH MPEIMETOB B pealbHON JKU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznnuare pa3mepbl 3THX OOBEKTOB 110 MOPSIIKY BETHUHHBI.



CTpouTh 4epTekH K Fr€OMETPUUECKUM 3a/iadaM (C UCIOJIb30BAaHUEM CMBICIOBOI OINOPHI:
HaBOJISIITUE BOTIPOCHI H/WJIM aJITOPUTMA YUISOHBIX JEHCTBUMN).

[lonp30BaTbcd TNpU3HAKAMU paBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

IIpoBOoAUTH 10KA3aTENbCTBA HECIOAKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs NpU3HAKaAMH PABEHCTBA MHPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOWCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ IpPSMOYIOJbHOTO TPEYrojibHUKA, B PELIECHUU
FEOMETPUUECKUX 3a7ay (C KCIOIb30BAaHHUEM 3pUTENBHON HAIrJIATHOCTH W/WiIK BepOanbHOU
OIIOPBbI).

OnpenensTs MapajjieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOphIe 00pa3yer ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOK.

Pemars 3a1aun Ha kiieT4aTtoi Oymare.

[IpoBOANTH BBIUMCICHHS M HAXOAUTh YHUCIOBbIE W OYKBEHHbIE 3HAYEHHs YIJIOB B
FEOMETPUUYECKUX  3aJayax C  MCIOJIb30BAaHUEM CYMMbl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH IEPECEUCHUU IBYX MapauIeNbHBIX
IIPSAMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a41 Ha HaX0K/ICHUE YTIJIOB.

Nwmets npencTaBiieHne o MOHATHE FTEOMETPHUECKOTO MECTA TOUEK.

DopMyIMpoOBaTh ONPEIEIICHNS OKPY>KHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHSTh 3TH CBOWCTBA IIPU PEILICHUU 3a7au.

OpueHTHpOBaTbCA B MOHATHUSAX: OMMCAHHAs OKOJO TPEYTrOJIbHUKA OKPYXHOCTb, LIEHTP
OMHCAaHHOIN OKpyx)HOCTU. OnepupoBaTh Ha 0230BOM ypoBHE (paKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYrOJbHUKA [IEPECEKAOTCS] B OJJHOM TOUKE, U O TOM, UTO CEPEAUHHbIE IEPIIEHINKYIISAPbI
K CTOpOHAM TPEYTroJbHUKA MEPECEKalOTCs B OAHON TOUKE.

OpueHTHpOBaTbCA B NOHATHUSIX U ONEpUpOBaThb Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPYXKHOCTH, TEOpeMa O MEePIEeHANKYIIPHOCTH KacaTeIbHOU U pajnyca, MPOBEAEHHOTO K TOUKE
KacaHusl.

Nwmets mpencTaBieHre O MPOCTEHIINX MEOMETPUUECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE MIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

8 KIIACC

Pacrio3naBate OCHOBHEIE BHUbI LIG!TI;IpéX}’l"OJ'II:HI/IKOB, HUX JJIEMCHTHBI, ITOJIB30BAaTHCA HX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

OpI/IeHTI/IpOBaTI)CSI B TIOHATUM — TOYKH NCPCCCUCHUA MCAUAH TPCYroOJIbHUKA (HGHTpa
Macc) B peIlIeHUH 3a/au.

Biagets noHATHEM CpelHEN JIMHUM TPEYrOJbHHUKA U TPANlEUH, IPUMEHATh UX CBOWCTBA
MIpU PEIICHUH IPOCTENIINX TeoMeTpruieckux 3anad. Mets npencrasieHue o reopeme Daieca u
TCOPEMEC O NPOMOPHUOHAIBHBIX OTPC3KaX, MPUMCHATh UX JJIA PCIICHUA NMPAKTUYCCKUX 3ajayd (C
OTIOPO¥ Ha 3pUTENBHYIO HATJITHOCTH).

[IpumensTh  mpu3HAKU  TOJMOOMS  TPEYTOJIBHUKOB B PEIIEHWH  HECIOXKHBIX
F€OMETPUUYECKHX 3a/1au.

[Tonb3oBatbes Teopemoil [ludaropa st pemieHus reoMEeTPUYECKUX M MPAKTUYECKUX
3a/1au.

Brnagets moHATHSMH CHHYCa, KOCHHYCa W TAaHTEHCAa OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpeyroyibHUKa. [lonb30BaThCAd ATUMU TOHATUSMU JUIsl pEUICHUs MPaKTUYECKUX 3aj1ad (mpu
HEOOXOIMMOCTH C OTIOPOI Ha aJITOPUTM TMPABUJIIA).

Breruncnsate (paznudHbIME criocobaMu) (¢ OMOpol Ha CHPaBOYHYIO HH(OPMAIIUIO)
IUIONIa/lb TPEYrojbHUKAa W IUIOMIAJM MHOTOYIOJBHBIX (UTyp (MONB3YsCh, Il€ HEOOXOAUMO,
KanbKynaTopoM). [I[puMeHsTh MOTy4eHHbIE YMEHHUS B TPAKTUYECKHUX 3aa9ax.

BJ'Ia)IeTI) IMOHATHUAMU BIHCAHHOI'O W HOCHTPAJIBHOI'O Yrjia, HMCIOJbB30BAaThb TCOPEMBI O



BIIMCAHHBIX YIJIaX, YIJax MEXAY XopJamH (CeKyLUIMMH) U YIie MEeXAY KacaTeIbHOH M XOpAOH
IPY PEIICHUH MPOCTEHIINX T€OMETPHUUCCKHX 3a/1ad.

Brnaners moHSATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATh CBOWCTBA OMMCAHHOTO
YeTHIPEXYTOJIbHUKA [TPU PEIICHUH POCTEHIINX 3a1a4.

[TpuMeHsATH MONTyuYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMaTUYeCKHe MOJENIH IS
3a/1a4 peaybHOM )KU3HU U MIPOBOJIUTH COOTBETCTBYIOINE BHIYMCICHHUS C TPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHH (TI0JIB3YSACH, IJI€ HE0OX0AUMO, KAIbKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAaXOAUTh C HX IOMOIIbIO
pa3MYHBIE  BJEMEHTHl  MPSIMOYTOJBHOTO  TPEYrojbHHKA  («pPEHIeHHE MPSIMOYTOJBHBIX
TPEyroJpHUKOB»). HaxoauTe (C MOMOLIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HAYEHUMN.

Ilonp3oBaTbecsd  QopMysiaMud  HpPHUBEIEHHST M OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOXKIAECTBOM JUISI HAXOXKAECHUS COOTHOIICHUIH MEXIY TPUTOHOMETPUYECKUMH BETUYMHAMH (C
OMOPOH Ha CIPABOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOXKIACHUS Pa3IMYHBIX AJIEMEHTOB
TPEYrojbHUKA («pELIeHHE TPEYrOJbHUKOBY»), HPUMEHATh MX IpPHU pEIIeHUH MPOCTEHIInX
TeOMETPUYECKUX 3a/1a4.

Bnaners noHATHAMH 1peoOpa3oBaHUs  1000US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Ilomp3oBarbesi CBOMCTBaAMHM TOJOOHMS TMPOU3BOJIBHBIX (QUTYp, yMETh
BBIYUCIIATh JUIMHBI U HAXOAUTh YIJIbl y MOJOOHBIX (UTYp (IO QJIrOPUTMY Y4EOHBIX NEHCTBUIA).
[IpumeHsTh CBOWCTBAa MOMOOMS B TPAKTUYECKUX 3a7adax. YMEThb HPUBOAWUTH IPHUMEPHI
OJOOHBIX (PUTYp B OKpPY’KAIOLIEM MUpE.

[Tonmp30BaTbest TeopeMamu (TI0 BH3YAJIBHOW OIOpE) O MPOHM3BEACHUH OTPE3KOB XOPI, O
NPOM3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[Tonmp30BaTbcss BEKTOpaMH, IMOHMMATh HMX TEOMETPUYECKHA W (U3UYECKUN CMBICI,
OPUMEHATh MX B PELICHUH TIeOMETpUYecKUX M ¢u3ndeckux 3anad. [IpuMeHsTh CcKaynspHOe
NPOM3BEACHNE BEKTOPOB ISl HAXOXKICHUS JUTHH U YTJIOB.

[Tonp30BaTbcss METOAOM KOOPJAMHAT Ha IIJIOCKOCTH, TNPUMEHATh €ro B pPEUIeHUU
TeOMETPUYECKUX U TPAKTUIECKUX 3a/1aY.

Brnanets NOHATUSAMM MPaBUWIIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPY)KHOCTH, JUIMHBI TYTU
OKPYXXHOCTH M pPaJMaHHOH Mephl yrila, yMETh BBIYHCIATH IUIOMIAJh Kpyra M ero vacred (c
ONopoil Ha crpaBouyHyl HHpoOpManuio). [IpUMeHATh MoJydyeHHbIE YMEHHMS B HPAKTUYECKHX
3a/a4ax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUHU (QUTYp, MPUMEHATh JBUKEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHATH MoNyuyeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHUYeCKHe MOJENH IS
3aJa4 peasbHON KU3HU ¥ TIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM TO100us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYIITOPOM).



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 H}tllre):cxnx 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 [TapannenpHble MpsiMble, CyMMa yTIJIOB 14 1 0 bubnuoreka [IOK
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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 Herbpexyronp ks 12 1 0 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 0 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 0 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 0 bubnnoreka [JOK
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
OKPYXHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpEHNE, 0000meHNE SHANUHA 0 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
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
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue 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 JlexapTOoBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 0 0 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Beruucnenue miomiaaeit
bubmmoteka IIOK
6 JlBIKeHNS TI0CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus bubmmnoreka HOK
7 - 7 2 0
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KaXKIOW TEMBbl y4eOHOTO Kypca

«['eomeTpus» amanTUPOBAHHON OCHOBHOM 00pa30BaTENbHON MPOTrpaMMBbl OCHOBHOTO 0011Ier0 00pa3oBaHus 00yYaIOIINXCs C
3aJIepKKOM MICUXUYECKOr0 Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3JiejoM pabouelt mporpaMmbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTesbHON MpOorpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus.

7 knacc (He MeHee 68 1)

HaszBanue
OcHoBHOE coiep:KaHue OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00Y4AKIIHUXCS
pa3aesia (TeMbl)
Kypca (4uciio
4acoB)
IIpocreiimme [Tpocreiimne reomeTpuyecKkue 0ObEKThI: TOUKH, PSMBIE, JIy4d | POPMYJIHPOBATHL OCHOBHBIC TTOHSITHS U ONPEICTICHUS.
reoMeTpuyecKue Y yTJIbl, MHOTOYTOJIbHUK, JJIOMaHasl. Pacno3naBarb  u3y4YeHHBIE  TE€OMETpPUYECKHE  (DUTYPHI,
¢urypsi CMexxHbIe M BEPTUKAIbHBIE YIJIbI. onpefeJsiTb HX B3aUMHOE paCIOJIOKEHUE, BBINOJHATH
M UX CBOMCTBA. Pabora ¢ mpocTelmumMu 4epTexamu. YepTEXK MO YCIOBHIO 3a/layu (C UCIOJIb30BAHUEM CMBICIIOBOM
HN3mepenue N3mepenne NUHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYUCICHUE |OMOPHI: HABOASIIME BOMPOCHI W/WIA QIrOpUTMa Yy4eOHBIX
reOMeTpMYeCKUX |OTPE3KOB U YTJIOB. JIEUCTBUM ).
BEeJIMYNH [lepumerp wu  momans  ¢uryp, cocraBieHHbIX w3 |[IpoBOAMTH POCTEUIIINE TTOCTPOCHHS C TIOMOIIBIO IUPKYIIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHENKH.
N3mepsaTh TMHEWHBIC U YTIIOBBIC BETUYHMHBI TEOMETPUICCKUX U
MPAKTUIECKUX OOBEKTOB.
OnpenensiTb «Ha TIa3» pa3Mepbl pEAIbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIIEHKY X Pa3MEPOB.
Pemiatp 3aauyu Ha BBIUMCIEHUE JIMH OTPE3KOB M BEIUYMH
YTJIOB.
Pemarsp 3a1aun Ha B3aUMHOE PACIOJIOKEHUE TEOMETPUUYECKHUX
¢buryp.



IIpoBoauTh KiIaccU()UKALKUIO YIIIOB, BBIYHCAATDH JTUHEHHBIE U
YIJIOBbIE BEIUYMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIE
JTIOKa3aTeJIbHbIE PACCYXKIACHHUS.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS FeOMETPHH.

TpeyroabHuku
(22 9)

[TonsiTue O  paBHBIX TPEYrOJIbHUKAX M  IEPBUYHBIC
NpPEICTaBICHUSA O PAaBHBIX (KOHTPYIHTHBIX) ¢Qurypax. Tpu
IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku  paBeHCTBa  NPSAMOYTOJBHBIX  TPEYTrOJbHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHME TpeyroyibHUKU. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB OonblIell CTOPOHBI TPEYrOJIbHUKA JICKUT OOJIBIIUI

yToJL.

Pacno3zHaBaTph napbl paBHBIX TPEYTOJIBHUKOB Ha T'OTOBBIX
gyepTexkax (C yKasaHHeM IMPHU3HAKOB) MPH HEOOXOIUMOCTH C
BU3yaJIbHOW OIIOPOM.

BoiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIHLHUKOB.

DopMyIMpPOBATH OIIPEACIICHUSA: OCTPOYT'OJIBHOTIO,
TYIIOYTOJIHOTO, IIPSMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYTrOJbHUKA; CEPEAUHHOIO MEPHEHIUKYIIApA

[Ipocreliline HeEpaBeHCTBA B T'€OMETPHHU.
mpeyzonvruka. Hepagsencmeo n1omanoii.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YIioM B 30°,
ITepBble MOHATHSA O JOKA3aTENbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; IepuMeTpa TpPEyrojibHUKa IpHU HEOOXOIUMOCTH C
ONOpPOM Ha AJITOPUTM ITpaBUIIA.

@®opMyJIMpoBaTh CBOMCTBA M NPU3HAKK PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbIO HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTh OpU3HAKM  PABEHCTBA  MPSMOYTOJIbHBIX
TPEYroJbHUKOB B 3a/adax (C HMCHOJIb30BAaHHUEM CMBICIOBOMI
OTOpBI: HABOJAIIME BOMPOCH H/MIM AIrOpUTMa Y4eOHBIX
NeNCTBUM).

Hcnoab3oBath 1UGPOBBIE peECYpChl AJIsl  HCCIAeJOBAHUSA
CBOICTB H3y4aeMbIX QUTYP.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS FEOMETPHH.




IapaJjienbHbIe [Tapayiensuple npsmble, MX cBoicTBa. Hakpect nexamue, @opmMyJaMpoBaTh NOHSITHE  MapaUICIbHBIX  [PSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJHOCTOPOHHHE YIJIbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUIECKUE IPUMEPHI.
yIJIOB IEPECCUCHUH NapaJUIENIbHBIX MPSAMBIX CEKYILEH). M3yuath cBoiicTBa yrioB, 0Opa30BaHHBIX IPHU IEPECEUCHUU
TPeyroJabHHKa Ilpu3Hak  mapajIeIbHOCTH  HPSAMBIX — 4Y€pe3  PaBEHCTBO |[1apaUIEIbHBIX IPSAMBIX CEKYILEN
(14 u) pPacCTOSTHUM OT TOYEK OJHOM MPSAMOU O BTOPOH IPSAMOM. IIpoBoauTs aoka3arebcTBa. DOPMYJIHPOBATHE TeOpemMy
CyMMa yrii0B TpeyrojibHHKa U MHOIOYTIOJIbHUKA. [apajuleIbHOCTH  IBYX MpSMBIX C IIOMOIIBI  YIJIOB,
BHemiHue yrisl TpeyrojibHuKa 00pa30BaHHBIX IPU IEPECEYEHUH ITHX MPSIMBIX TPETbE
IIPSAMOM.
BbIYHMCJIAATE CYMMY YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
HaxoauTh unciaoBele U OyKBEHHBIE 3HAUCHHS YIJIOB B
reOMETPUUYECKUX 3a7jadaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHUS TEOMETPHH.
OKpysKHOCTH OKpy>KHOCTB, XOpJIbl ¥ IUAMETPBI, X cBOMcTBA. KacaTenpHas k| PopMyJIMPOBaTh  ONpedeseHUusl:  OKPYXHOCTH,  XOpJbI,
U KPpYT. OKpYXHOCTH. OKpYKHOCTb, BIIMCAHHass B yron. [lowamue o|nuaMeTpa M KacaTelbHOW K OKpykHOCTH. M3yuaTh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHbili| CBOMCTBA, NPU3HAKH, CTPOUTDH YESPTEKH.
MOCTPOCHHA nepneHouxyIaAp Kaxk 2eomempudeckue Mecma mouex. HccaenoBars, B TOM 4HCIIE HCNOAb3YS HU(POBLIE peCypChl:
(14 v) OKpy’KHOCTb, ONHCAHHAs OKOJIO TPEYrojdbHMKA. BrycaHHas B | OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPYKHOCTH,

TPEYTOJIbHUK OKPY’KHOCTb.
IIpocmetiwue 3a0auu na nocmpoenue.

BIINCAHHOMW B yrOJI; PABEHCTBO OTPE3KOB KAaCATEJbHBIX
Hcnonvzoeamov memoo I'MT ona dokasamenvcmea meopem o
nepecevenuy OUCCeKmpuc y2n08 mpeyeorbHuKa U cepeounHbIxX
NEePReHOUKYIAPO8 K CMOPOHAM MPeY2OoIbHUKA ¢ NOMOUbIO
I'MT.

OsaageBaTb NOHATHSIMH  BIMCAaHHOM M ONHCaHHOU
OKPYXXHOCTEH  TpeyrojibHHKa, HAXOAUTh IEHTPbl 3THUX
OKPY>KHOCTEH C OIOPOU HA aIrOPUTM IIPABUIIA.

Pemath OCHOBHBIE 3aJa4M HA NOCTPOCHHE. yIJIa, PaBHOTO
JAHHOMY; CEpEAVHHOIO IMEPHNEHAMKYISpa AAHHOTO OTpPE3Ka;
NpsAMOM,  MNPOXOIAIIEH  4Yepe3  JAaHHYI  TOYKY U
MePIEHANKYIISIPHON JTaHHON MPSMOM; OMCCEKTPUCHI TaHHOTO
yrjia; TpPEYrojbHUKOB [0 pa3IU4YHbIM 3JEMEHTaM IpU
HEO0XOMMOCTH C HaNpaBJIAIOLIEH TOMOIIBIO.




3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHUS FEOMETPUH.

IloBTOpEHME,
00001IEHNE
3HAHUH

(4 1)

[ToBTOpeHue u 000OIIEHUE OCHOBHBIX IOHATUH W METOIOB
Kypca 7 Kiacca.

Pemathb 3aJla4Yi Ha IIOBTOPCHHUEC, HIINIIOCTPHPYIOMIUE CBA3U
MCXKAY pa3sIM4YHBIMHA YaCTsAMHA Kypca.




8 kJiacc (He meHee 68 4)

Ha3zpanue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOe coep:KaHue

OcHOBHbBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

4acoB)
Yeroipéxyroapnuk | [lapamienorpamm, ero npusHaku u cBoiicrBa. YactHele ciydau | U300pakaTh U HAXOAUTh HA YepTekKaxX YETHIPEXYTOJbHUKH
U napajuieorpaMmMoB  (MPSIMOYTOJIbHUK, POMO, KBaapar), HX |pPa3HbIX BUJOB U UX HJIEMEHTBHI.
(12 4) npu3HaKku u cBoiictBa. Tpanernus. PaBHoOokas u npsimoyrosibHas | @opMyJIHpoBaTh onpeaeJeHus: napajuiesnorpaMmma,

Tparenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

NpSMOYTOJIbHUKA, pomOa, KBajgpaTa, Tpameluu, paBHOOOKOMH
Tpaneuuu, NpMOyrojabHOU Tpareuuu.

Hcnonb3oBaTh MNpH  pelIeHHMH NPOCTEHIINX  3a7a4
IIPU3HAKN U CBOMCTBA: NapajuleJorpaMMa, MpsMOYTOJIbHHKA,
pomOa, KBagpara, Tpameuud, paBHOOOKOM Tpamemnuw,
IIPSAMOYTOJIBHOW TpaneLuu.

IIpumensiTe MeTOA yIBOEHUS MeEIUaHbl TPEYroJbHUKA C
OINOPOI Ha AJITOPUTM ITPABHIIA.

Hcnonb3oBath 1udpoBble pecypchl ISl  HUCCIEI0BaHUS
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHA reOMeTPHUM.




Teopema daseca
U TeopeMa o
NMPONOPUNOHAJBH
bIX OTpe3Kax,
nog00HbIE
TPeyrojbHUKH
(154)

Teopema Daneca u meopema 0 NPONOPYUOHATLHBIX OMPEIKAX.
Cpennsist IuHUS TpeyroyibHuKa. Tparmenus, €€ cpeaHsist THHUS.
IlponopyuonanvHvlie  ompe3Kku,  NOCMpoeHue  Yemsepmoco
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yeHmpa macc 8 mpeyeobHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusznaka
mpeyzonvbHuxo8. IIpakTudeckoe NpuMeHeHHe.

nooobus

IIpoBoaANTL MOCTPOEHHUS C TOMOUIBIO LIUPKYJIA U JTUHEUKH C
ucnosb3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
[IPONOPLUMOHAIBHBIX ~ OTpPE3KaX, CTPOMTh  YETBEPTHIU
IIPONOPLUOHAIIBHBIM  OTPE30K C OINOPOH Ha 3PUTENBHYIO
HarJIsJHOCTb.

HaxoauTh 110100HbBIE TPEYTOJIBHUKH HA TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX IIPU3HAKOB MON00US IpU
HEOOXOMMOCTH C BU3YyaJIbHOM OMOPOH.

Pematps 3agaum Ha 1OJOOHBIE TPEYrOJBHUKH C IOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI YEPTEeXKEH M HaXO0XKICHUSA
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOOUMOCTU €
HaIIpaBJIAOIIEH TOMOIIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIIOJIH30BAHUEM IIPU3HAKOB
000U HECIIOKHBIX I'€OMETPUYECKUX 3ajjad C ONOpod Ha
JITOPUTM y4eOHBIX JIeHCTBUM.

IIpumeHsiTh  TOJNyY€HHblE  3HAHMUS  [pPU  PEIIEHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOIUMOCTH
C HaINpaBJISIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ HMCTOPHEH Pa3BUTHS FEOMETPHH.




Inomans.
Haxoxxnenue
IJIomaaen
TPeyroJibHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoA00HbIX Gpuryp
(14 )

[Tonsitrie 06 00IIEH TEOpUN TUTOIIAIH.

@opmynbel AN TUIOMIATU TPEYroJbHUKA, MapajuiesorpaMmma.
Omuowenue niowadel mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu odowetl 8bLCOMOIl.

Buviuucnenue nnowadeti croocuvix ueyp uepes pazbuenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aTon Oymare.

[Tnomanu nonobusix Guryp. Beraucnenue mnomanei. 3agadn ¢
NPaKTUYCCKUM COJIEp)KaHUeM. Peuwenue 3a0au ¢ NOMOUWbIO
Memooa 8CNoMO2ameibHoU NioUWaou.

OBjazeBaTh NEPBUYHBIMH MPeEACTABJIEHUSIMH 00 oOmmIeH

Teopun IIomwaa (Mepel), ¢GOpMYJIHPOBATH CBOWCTBa
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICII.

[TpumensTs  ¢opmynbl  IUIOMIAAM  HapajuiesIorpaMMa,
TPEYrojbHUKA, TpaleUud C ONOpOM Ha CIPAaBOYHYIO
nHpopManuro.

IIpumensTo bopmybr II0LIaIn BBIITYKJIOTO

YeTHIPEXYTOIbHUKA Yepe3 TUArOHaIN U Yrojl MEXKIY HHUMH C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIUIO.

Haxoauth 1uiomaan ¢uryp, u300pakEHHBIX Ha KJIETYaTOM
Oymare, HCIO0JIb30BaTh Pa30MEHUE HA YACTH U JIOCTPOCHHE.
Pa30upaTh npuMepbl UCTIOIB30BaHUS BCIIOMOTATEIbHON
IUIOINAM JUIs PELICHUs TeOMETPUUYECKUX 3ajiau.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIPaBOYHYIO HH(OPMAIIHIO.

BbIyucasTh TUIOMAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTp 3a1aum Ha IUIOMIAAb ¢ IPAKTUYECKUM COJIEpKAaHUEM
MI0CJIE COBMECTHOT'O aHAJIU3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TMPUMEHEHHE.
O6parnas Teopema [udaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (QYHKIUI ocTporo yria,
TPUTOHOMETPHYECKHE  COOTHOWICHHS B  MPSIMOYTOJIHHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
CoOoTHOIIEHNST ~ MEXIYy CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

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

Brnaners NOHATUSAMH TPUTOHOMETPUYECKUX (PYHKIUI OCTPOTro
yIi1a, MPOBEePATh UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.

HccaenoBarh  COOTHOIIGHUS  MEXAY  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIEH MOMOIIBIO.

Hcnoab3oBate  GOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO ISl HAXO0XKICHUS
COOTHOIIEHUH MeXJ1y TPUTOHOMETPUYECKUMHU (QYHKIMIMU
pasIMYHBIX OCTPHIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHOC




uHdopmaIuto.

IIpumeHATHh TOTYYCHHBIC 3HAHUS M YMEHHS TPU PEIICHUH
NPaKTUYECKUX 33134 (P HEOOXOIMMOCTH C OIOpPOH Ha
ITOPUTM TIPaBUIIA).

3HAKOMHTBCS C UCTOPHUEN Pa3BUTHS TCOMETPHUHU.

Yriasbl B BrnucanHble ¥ LIEHTpaJIbHBIE YIUIBI, YTOJI MEXKY KacarelbHOU U | DopMyJIMPOBATHL OCHOBHBIC OMNpPEACIICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOpZOH. yIJlaMu B Kpyre (BIMCAHHBINA yroJ, eHTPaIbHbIN yroil).

Bnucannsbie VYTiel MeXAY XOpJaMH U CEKYIIHMMH. HaxoauTh BIMCAaHHBIE YIJIbI, ONUPAIOIIKAECS HA OJHY AYTY,

U ONHCAHHBIE Bnucannble 1 onMcaHHbIE YETHIPEXYTONbHUKHU, UX MPU3HAKU U | BBIYMMCJIATH YIJIbl C IOMOILBIO TEOPEMBI O BIMCAHHBIX YIJIaxX,

YeTBIPeXYroJbHUK |CBoWcTBAa. IIpuMeHeHHMe 3THX CBOMCTB INpU  PELICHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

H. F€OMETPUUECKUX 3ajau. LHEHTPaJIbHOM YIJI€ HIpPU HEOOXOAWMOCTH C BHU3YyalbHOU

Kacarteabnbie B3aumHOoe pacnosiokeHHe ABYX OKpykHocTted. Kacanue |onopoii.

K OKPY’KHOCTH. OKpPYXHOCTEH. HccaenoBarhb, B TOM YKCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

Kacanne BIIMCAHHBIC U ONMCAHHBIE YETBIPEXYTOJIbHUKHU, BBIBOAUTD UX

OKpPYKHOCTeH CBOICTBA U IPU3HAKY [10CJIE COBMECTHOIO aHAJIN3A.

(13 ) Hcnoub30BaTh 5TH CBOWCTBA W IPU3HAKUA IPU PEIICHUH
3a1a4.

IToBTOpEHue, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METOMOB KypcoB 7 u 8 |PemaTh 3a1ayu Ha TOBTOPEHHE, WILIIOCTPUPYIOIIUE CBSI3U

00001IeHE KJIacCOB, 0000IIIeHNE 3HAHU. MEXy Pa3IuYHBIMU YaCTSMHU Kypca.

3HAHMI

(4 9)




9 kiacc (He MeHee 68 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio

OcHoOBHOe coep:kaHue

OcHOBHBIE BU/IbI 1€ATEJIBHOCTH 00y4al0IIAXCS

4acoB)

Tpuronomerpusi. |Omnpenesnenue TpuroHoMerpudeckux (GpyHkuuid yrios ot 0° 10| @opMyaMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPUYECKUX

Teopembl 180°. KocuHyc W cHHyC OpsSMOro u Tymoro yria. Teopema|(yHKUME TYIBIX M NPAMBIX YIJIOB C BU3YaJbHOM OIOPOM.

KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh TEOpEMY KOCUHYCOB U TEOpEMY CHHYCOB (C

CHHYCOB. OIMCAaHHOHN OKpYXHOCTH). Haxo’kaeHue AIHMH CTOPOH M BEIMYHH | PaJANyCOM OIUCAHHON OKPY’KHOCTH).

Pemenne YIJIOB TPEYTOJILHUKOB. Pemiath TpEyroibHUKM C OMNOPOH Ha alroOpuT™M Yy4eOHBIX

TPeyroJibHUKOB dopmyiia miIoL@aaAn TPEYrolbHUKA Yepe3 JBE CTOPOHBI U YIoJl | AEHCTBUIA.

(16 ) Mexay HuMu. DopMyiia IIIOMIa N YeTHIPEXYrObHUKA Uepe3 ero | Pemars  mpakTmyeckme — 3ajaumW, CcBoAsAIIHMecs K
JIMaroHaIy U yroji MeXJy HUMH. HAXO0KIEHUIO PA3JIHYHBIX 3JIeMEHTOB TPeYroJlbHUKA.
[IpakTH4eckoe MpuMeHEHHE JOKa3aHHBIX TEOPEM.

Ipeodpa3zoBanme |[lonamue o  npeobpazosanuu  noOo6Us. OcBauBartsp NMOHSITHE npeoOpa3oBaHus noJ00usl.

noaoousi. Coomeemcmeennvie s1emernmvl NOOOOHBIX Puyp. HccaenoBath OTHOIIEHUE JTUHEWHBIX 3J€MEHTOB QUTYp NpHU

Mertpuyeckue Teopema o npouszsedenuu ompe3kos xopo, meopema o |npeodpazoBanuu nogodus. HaxonmTs npumepsl noaodus B

COOTHOLIEHUS B npou3ee0eHuU OmpesKos CeKywux, meopema o0 Keadpame |OKPYKalolleh 1eiCTBUTEIBHOCTH.

OKPY’KHOCTH kacamenvho. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooume mempuueckue coommnowenus mexcoy ompesKamu

(10 v) XOpO, CeKYWUX U KaAcameabHblX ¢ UCNOTIb30BAHUEM GNUCAHHBIX

V21086 U NOO0OHbIX MPeY20IbHUKOB.
Pewamp ceomempuueckue 3aoauu u 3a0a4u U3 peaibHol
JHCU3HU C UCNONL30BAHUEM NOOOOHBIX MPEY2ONbHUKOB.




BexkTopsl Onpenenenne BEKTOPOB, CIOKEHUE U PA3HOCTb BEKTOPOB, Hcnosb30BaTh BEKTOPBl KAk HalpaBICHHBIE OTPE3KH,
(12 9) YMHOKEHHE BEKTOPA HA YUCIIO. HCCIIe10BATH reOMETPUYECKUN (nepemenieHue) u
Pu3n4eCcKul U FreOMETPUUECKUI CMBICII BEKTOPOB. ¢usnyeckuil (Ccuwiia) CMBICIBI BEKTOPOB C ONOpPOW Ha
Pa3znoxeHne BexkTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM. BOIIPOCHBIN IIJIaH.
Koopaunatsl BekTopa. 3HaTh ompejeleHHMs CYMMbl M Pa3sHOCTH BEKTOPOB,
CkaysipHOE NPOU3BEACHUE BEKTOPOB, €0 NPUMEHEHUE Ui | yMHOXKEHUS BEKTOpA Ha 4HCJIO, HCCIEeN0BATH
HaXO0XJCHUS IJIUH U YIJIOB. TEOMETPUYUCCKUI U (PU3NIECKUNA CMBICIIBI THX OTEPAIUi.
Pemenue 3a1a4 ¢ IOMOIIBIO BEKTOPOB. Pemiate reomerpudeckue 3aJadyd  C  UCIOJIb30BAaHUEM
IIpuMeHeHne BEKTOPOB Ul pelIeHUs 3a7a4 KMHEMAaTUKUA U BEKTOPOB.
MEXAHUKH. PackyiaabiBaTh BEKTOP 110 ABYM HEKOJIMHEAPHBIM BEKTOPaM.
Hcnonp3oBaTh  CKalXspHOE  IPOU3BEIECHUE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOMCTBA.
BbeIyucasTe CyMMy, pa3sHOCTb U CKaJSIPHOE NPOU3BEICHHE
BEKTOPOB B KOOPAMHATAX.
IIpuMeHATh CKaSIPHOE NMPOU3BEACHUE JUISl HAXOXKICHUS
JUIMH U YIJIOB.
JlekapToBbI JlexapToBbI KOOPAMHATBI TOYEK HA INIOCKOCTH. OcBauBaTh NMOHATHE NIPSIMOYTOJIBHON CUCTEMBI KOOpJAUHAT,
KOOpAWMHATBI  Ha| Vpasnenue npsamou. YTi0BOW K03()(UIMEHT, TaHreHC yria |AeKapTOBBIX KOOPIUHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, apaJuIeNIbHbIC U IIEPIICHINKYIISIPHBIC IIPSIMBIE. HccaenoBarb ypaBHEHHE NPSIMOU M OKPYKHOCTH € OIIOPOU Ha
(CR)) YpaBHeHHE OKpYXKHOCTH. HaxoskaeHue KOOpAMHAT TOYEK |BOIPOCHBIN IIJIaH.

IIEPECEUECHMS OKPYKHOCTH M MPSIMOM.
Meroa KOOpAMHAT NPU PEIIEHUH T€OMETPUUECKUX 3a1a4.
Hcnonbs3oBanne MeToa KOOPAUHAT B IPAKTHYECKUX 3a1a9ax

Haxoaute eHTp u pagnyc OKpy>KHOCTH I10 €€ YpaBHEHHUIO.
Pemathb 3aga4u Ha HaX0X/IEHNE TOYEK NEPECEUEHUs PIMbIX
1 OKPY>KHOCTEH ¢ TOMOIIbIO METO]a KOOPIMHAT.
Hcnoab3oBath cBOMCTBA yrioBoro kodg¢uuueHTa mnpsmMon
IIpU PELIEHUM 3aJad, A ONPEICIICHUS PACIONIOKEHUS
MIPSIMOM.

IIpumeHsTH KOOPAMHATHI MPU PEIICHUH N€OMETPHUUECKHUX U
MPaKTUYECKUX 3a/4ay, JJs TOCTPOEHUS MaTeMaTHYeCKUX
MOJIENIEN pealIbHBIX 3a]1a4 («METOJ KOOpAUHATY).
[Mosab3oBaTbest 1 TOCTPOGHHMST UM HCCIEAOBaHUMN
1M (POBBIMU pecypcamu.

3HAKOMHUTBLCH C MCTOPHUEN PA3BUTHS T€OMETPUH




IIpaBuiabHbIE
MHOTI'OYI0JIbHUKH.
Jlnuna
OKPYKHOCTH U
IVIOIAAb Kpyra.
Borunciaenue
nJiomaaei

(8 1)

IIpaBrIIBHBIE MHOIOYTOJIBHMKH, BBIYMCICHHE HX 3JIEMEHTOB.
Yucno m v IMHA OKPYKHOCTH. JlMHA Jyru OKPYKHOCTH.
Panuannas mepa yria.

[Inomanp kpyra M €ro 3JEMEHTOB (CEKTOpa M CETMEHTA).
Brraucnenue miomazeii Gpuryp, BKIIOYAIOMINX 3JIEMEHTHI Kpyra.

®DopmyMpOBaTH onpeaeneHue
MHOT'OYTOJIbHUKOB, HAXOAMTh UX JIEMEHTBHI.
ITo1b30BaTHCHA MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
MOMOILBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, ONpPeAe/IsiTh
YHCIIO 77, AJMHY AYTH U paMaHHYI0 MEpY yria 1o oopasiy.
IIpoBoauTHL Mepexoa OT paJuaHHON MEpHI yrila K rpaayCHOM
1 Ha000POT 10 BU3YaJILHOMW OTIOpE.

OmnpeneasiTe 1JI01ab KpyTa.

BoiBoauTh dopmyabl (B rpayCHON U pafiuaHHON mMepe) Ass
JUIMH JYT, IUIOIAJAeH CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOIIPOCHBIH IIJIaH.

BoruncasaTes miomanu Quryp, BKIIOYAIONIUX DIEMEHTHI

IMpaBUJIbHBIX

OKPY’KHOCTH (Kpyra) ¢ Oopoii Ha CIpaBOYHYIO HH(OPMALIHIO.
Haxoauts miomany B 3a1a4ax peajbHON )KU3HU.

JABuxenust
IJIOCKOCTH

(6 )

Tlonamue o 0udicenuu NIOCKOCMU.

Ilapannenvhoii nepenoc, nosopom u cummempus. Ocu u yeHmpol
CUMMEMPUU.

IIpocmetiwue npumenenus 8 peuwieHuu 3a0au.

Pa3ouparp  mpumepbl,  WUIIOCTPUPYIOUIUE  TOHSATHS
JBUKEHHUS, IEHTPOB U OCEH CUMMETPHH.

@opMyJIMPOBATh ONpPENEICHUS MapalljIeIbHOTO TepeHoca,
IIOBOPOTAa M OCEBOM CHMMETPUU C BHU3YaJIbHOM OIOPOM.
HaxoauTth HEMOIBMKHBIE TOYKH 110 00pasIly.

HaxoauTh EHTPBI U OCU CUMMETPUI IPOCTEHIINX PUTYp MO
oOpasiry.

Ilpumename napannenvuviii nepeHoc u CUMMEMpUIO npu
peueHuY 2eoMempuiecKux 3a0a4 (pazoupamos npumepul).

Hcnonvzosams 015 nocmpoeHus u ucciedo8anuil yugposvie
pecypchi.

IHoBTOpEHME,
00001IEHME,
cucTeMaTH3auus

3Ha}m1”12

(7 )

[ToBTOpeHNE OCHOBHBIX IOHSATHH M METOJOB KypcoB 7—9
KJIACCOB, 000OIIIEHHE U CUCTEMATH3ALINSA 3SHAHUH.
[Ipocreiiine reomerpuueckue GUIYpBl U UX
H3mepeHne reoMeTpuiecKiuX BeTHYHH.
TpeyrosbHUKA.

[TapamnenpHbIe U IEPIEHANKYIISIPHBIC TIPSIMBIE.

CBOMCTBA.

OnepupoBath noHATHAMM: (uUrypa, Touka, mpsimasi, yroi,
MHOTOYTOIIbHUK, PaBHOOGAPEHHBII ¥  PaBHOCTOPOHHUU
TPEYTOJIbHUKH, TPSAMOYTOJBHBIM TPEYrOJbHHUK, MEINaHa,
OMcceKTpruca W BBICOTA TPEYrOJbHHUKA, MapajlieIoTpaMM,
poMO, MPSAMOYTONBHUK, KBAApaT, TPaneus; OKpy>KHOCTb,

KacaTellbHasl; PaBEHCTBO U Mojodue Guryp, TpeyroibHUKOB;



OKpYyXHOCTh U Kpyr. I'eomMeTpuyeckre MOCTpOEHHUs. YTIIbl B
OKPY)KHOCTU. BrucaHHble W  ONHMCaHHBIE  OKPY>KHOCTHU
MHOT'OYTI'OJIbHUKOB.
[IpsimMast 1 OKPYKHOCTb.
YUeThIpEXYroJIbHUKY.
YEThIPEXYTOJbHUKH.
Teopema [Tudaropa n Hayasia TpuroHoMeTpuu. Permenue o0umx
TPEYrOJIbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummerpusi.
[Tnomans. Berancnenune miomaznei. [1nomanym noqo6HsIx Gpuryp.
JlexapToBbI KOOPIMHATHI HA MJIOCKOCTH.

Bnucannnie u OIIMCAaHHBIC

[apajjIeIbHOCTh W NEPHEeHAUKYISAPHOCTh HPSMBIX, YroJl
MEXIY NpSAMbIMH, CHMMETpPUS OTHOCHUTEIBHO TOUYKH U
MpsIMOM; JJIMHA, PAcCTOSHME, BEIMYMHA Yyrja, IUIOIAlb,
HepuMerp.

HUcnonb3oBars  ¢opmyabl: 1nepumMeTpa M IUIOLIAIU
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIOUIaJN Kpyra,
00bEMa MPSAMOYTOJIBHOTO NapasliesIenues1a.

OnepupoBaTb NOHATHAMM: [PSAMOYrojibHas  cHCTEMa
KOOpJMHAT, BEKTOpP; MCHOJIB30BATh O3TU MOHATUSA JJIs
IpPEACTABICHUS IaHHBIX M PELIeHMs 337ay, B TOM YUCIE U3
JIPYTUX y4EOHBIX MIPEIMETOB.

Pematp 3agaum Ha [OBTOPEHHUE OCHOBHBIX IOHSTHUH,

BeKTopBI Ha IMJIOCKOCTH.

WJUTFOCTPALIMIO CBA3EH MEXIY pa3IMYHbIMU
4yacTsMU Kypca.

BbiOupats MeToa 1S pelieHus 3a1a4u.
Pemars 3agaum u3 MOBCEHEBHOM KU3HU.




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

» Maremaruka. ['eomeTpus: 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
['eomerpus [Ipocsenienne

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

4 8 JI.C.Atanacsin Pabouas MockBa
['eomerpus TETpaab [Ipocsenienne

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

6 | ['eomerpus MunieHko Tematuueckue MockBa

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

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

9 TexHoyoruyeckue

7,89 I" JO.KopTyH KapThl YPOKOB 11O ]"30J1rorpaz'1'
I'eomerpus y4eOHUKY Yuurens
JI.C.ATtanacsana

10 7.8,9 MeTtoanueckue MockBa

I'eomeTpust JI.C. ATtanacsH
Broc PEKOMEH/IaIUH. «ITpocaernienue»

11 7,8,9 IToypounsie MockBa

["'eomeTpust H.®. Tappurosa paB}];I;6OTKI/I "BAKO"




K YMK
JI.C.ATtanacsHa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. «IlIxomsHbIi moMonHEKY: http://school-assistant.ru/
2. «IIxonpHas MmaTematukay: http://math-prosto.ru/index.php
3. «SKunaccey: http://www.yaklass.ru
4. denepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30oBaTeIbHbBIX pecypcoB: http://eor.edu.ru/.
5. Eaunas xosutekiust nudpoBeix o0pazoBarenbHbIX pecypcoB: http://school-ollection.edu.ru/.
6. Madopmanmonnas cucrema "EquHOe OKHO JOCTyIa K
obpasoBatenbHbIM pecypcam":http://window.edu.ru/.
7. ®enepanbHblil noprain "Poccuiickoe oopazoBanue':
http://www.edu.ru/.Kosnekius S0P u LITOP.
"OTkpsIThIH 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/

CucremMa ouleHUBaHUsI 0 MaTeMaTuKe 7-9 KJiace

Cucrtema OUeHKN npeameTHbIX pPe3ynbTaToOB OCBOEHUA y‘-IE‘6HbIX
nporpamm c Y‘-IéTOM YpPOBHEBOIo Noaxoaa, npeanosaraeTt sbigaesneHne 6asoBoro
YPOBHA AOCTM)KEHMFI KaK TOYKMU OTCYETa npun NOCTpoeHnu BCEM CUCTEMbI OUEeHKH

W OpraHM3aunm MHANBUAYyanbHOM PaboTbl C 0byyaroWMMNCA.

Ba30Bblii ypoBeHb JOCTH:KEHHIi: TEMOHCTPUPYET OCBOCHHE YUEOHBIX
JNEUCTBUM C OMIOPHOM CUCTEMOM 3HAHUW B pamMKaXx BbIJICJICHHBIX 3aAa4. OBiIajcHNUE
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JJI MPOAOJDKEHUS OOy4YeHUs Ha
CIeNyIolEeN CTYNeHH OOpa3oBaHMs, HO HE MO NPOQUILHOMY HaIPaBJICHUIO.
JloctTrnxeHuro 06a30BOro YPOBHSA COOTBETCTBYET ommemka
«y00671€meopumenbHo» (Unu ommemra «3», OMmmMemKa «3aumeHoy).

[IpeBbimieHre 6a30BOTO YPOBHS CBUACTEIHCTBYET 00 YCBOCHUHU OMOPHOM
CHUCTEMBI 3HAaHUK Ha ypOBHE OCO3HAHHOTO MPOHU3BOJIBHOTO OBJAJACHUS Y4eOHBIMU
NEUCTBUSIMU, a TaKKE€ O KPYyrosope, mupote (WM W30UpaTeIbHOCTH) UHTEPECOB.
[{enecooOpa3Ho BRIIETUTH CJIEIYIONIUE IBA YPOBHS, MpeBbIIIAIONIINEe 0A30BbIii:

* [loBbIlIEHHBIIT YPOBEHb JOCTWKCHUSA TUIAHUPYEMBIX pE3YJIbTATOB,
OUEHKA «Xopouio» (ommemka «4»);

* BBICOKHII YPOBeHb JIOCTH)KCHUS TJIAHUPYEMBIX PE3YJbTaTOB, OUEHKA
«OMIUYHO» (ommemKa «5»).

Jlns onmucaHusi MOJATOTOBKH YYalllMXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX

HUXxe 6a3030ro, LI,€I1€COO6paSHO BblAENTNTb TaKXKe ABa YPOBHA:

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

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

He noctmwkenne 06a30BOTO ypoBHs (TIOHIKEHHBIH W HHU3KUM YPOBHU
JOCTIKEHUM) (DUKCUPYETCS B 3aBUCUMOCTH OT 00BEMa M YPOBHS OCBOCHHOTO U
HEOCBOEHHOTO CoJiep KaHus npeameTa. OnucaHHbIi BbIIIe TOAX0] 11eJ1Iec000pa3HO
MPUMEHATh B XOJE€  pPa3NuYHBIX MPOUEAYp  OLEHUBAHUS:  TEKYIIEro,

IIPOMEKYTOUYHOTO U UTOTOBOTO.



Ana oueHKu OUHaMUKu ¢popmMmuposaHus npedmMemHoix pe3ysbmamos B
CUCTEME BHYTPM LUKOJIbHOrO MOHWUTOPUHra 06pa3oBaTe/ibHbIX AOCTUNKEHWUN
uenecoobpasHo puKcMpoBaTb U aHaIM3MPOBATb AaHHblE O CHOPMUPOBAHHOCTU
YMEHUI U HaBbIKOB, CNOCOOCTBYIOLWMX OCBOEHUID CUCTEMATMUYECKUX 3HAHUMN, B

TOM YUCNE:

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

* 8bIAG/ICHUI) U OCO3HAHUIO CYWHOCHMU U O0COOEHHOCH el3y4aeMbIX
00BEKTOB, MPOIIECCOB U SIBJICHUHN JCHCTBUTEIBHOCTH (IMPUPOAHBIX, COIUATIBHBIX,
KYJIbTYpPHBIX, TEXHUYECKUX M JIp.) B COOTBETCTBUU C COJICPKAHUEM KOHKPETHOTO
y4eOHOTO TIPEAMETA, CO30AHUI0 U UCNOJIb30BAHUI0 MOOeell N3YIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* 8bIAGICHUI) U AHAIU3Y CYULECHBEHHBIX U YCHMOUYUBLIX C8A3ell U
OMHOUWIEHUTMEKTY O0BEKTaMH U TIPOIIECCAMHU.

[Ipr sTOM 00s3aTENBPHBIMU COCTABIISIOIIUMHA CHUCTEMBI HAKOIUICHHOM
OIICHKH SIBJITFOTCS MaTEPHAIIbI:

* Cmapmoeoii OUaAZHOCHUKU;

* memamuyeckux U Umo208blX NPOGEPOUHBIX PAdOmM NO 8cem y4eOHbIM
npeomemanm;

* meopuecKux padom, BKIOUass yueOHbIC UCCICAOBAHUS U YICOHBIC

IIPOCKTHI.



OueHka yCTHBIX OTBETOB 00y4aOIINXCs

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

1. momHO pacKpbUl cofep)aHHe MaTepuaia B o0beMe, MPeayCMOTPEHHOM
MPOTPaMMON U Y4EOHUKOM,

2. U3JI0KWJI MaTepuajg rpaMOTHBIM SI3bIKOM B OIPEACICHHOW JIOTHYECKOM
MOCJEA0BATEILHOCTH, TOYHO UCIOJIb3Yd MAaTEMaTUYECKYI0 TEPMHUHOJIOTUIO U
CUMBOIJIUKY;

3. MPaBWJILHO BBITIOJHWJ PUCYHKH, YEPTEKHU, TpadUKH, COMYyTCTBYIOIIHUE
OTBETY;

4. moka3zall ~ yMEHHE  WUTIOCTPUPOBATh  TEOPETHUYECKUE  TOJIOKCHUS
KOHKPETHBIMU TIPUMEpaMU, IPUMEHSITh UX B HOBOW CHUTYyallUM MPHU BHITIOJTHEHUU
NPaKTHYECKOTO 3aJaHUs;

5. MPOJIEMOHCTPUPOBAI YCBOGHHE paHEE W3YUYEHHBIX COIYTCTBYIOIIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMYMBOCTH HCMOJB3yEMBIX MPU OTPaAOOTKE
YMEHUH U 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 YIOBJICTBOPHACT B OCHOBHOM

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

* B M3JIOKCHUU JOMYIICHBI HeOOJbIMe TpoOenbl, HE MCKa3WBIIHE
MAaTeMaTHYCCKOC COACPIKAaHHUC OTBETA,

* JONIyIICHBI OJWH — JBa HeEAOYeTa IMpHU OCBCUICHMM OCHOBHOI'O
COJZICp)KaHUs OTBETA, UCIIPABJICHHBIC 110 3aMCYaHUIO YUUTEIS,

e JIONYyIICHBI OIMMOKAa WM OoJiee JBYX HEJAOYETOB MPH OCBELICHUU
BTOPOCTCIIEHHBIX BOIIPOCOB MM B BBIKJIIAJAKAX, JETKO HCIPaBICHHBIEC II10
3aMEYaHUI0 YUUTEIIS.

OTMmeTKa «3» CTABUTCA B CJAEAYIOIIMX CAy4asax:
¢ HCIIOJHO HJIM HEIOCJICAOBATCIILHO PACKPLITO COACPKAHHUEC MaTCpHraia, HO

ITOKa3aHO 06]1166 IIOHMUMAHHEC BOIIPOCa W MPOACMOHCTPHUPOBAHbBI YMCHHA,



JIOCTATOYHBIC JUIA  JAJbHEHIIEr0  yYCBOGHHS  IMPOrPaMMHOTO  MaTepuaia
(ompeneneHHbIE «TpeboBanusMu K MaTEeMaTHIECKOMN MIOJITOTOBKE
00YyYaIOIIHNXCSI»);

* UMEJHCH 3aTPYAHCHUS WU JOMYIIEHBI OIMIHMOKH B ONPEIeICHUH TIOHATHH,
UCTIONB30BAaHUM  MAaTeMaTUYeCKOW TEPMHUHOJOTHH, 4YepTeXaX, BBIKJIATKAX,
WCIIPaBJICHHBIC ITOCJIE HECKOJIBKUX HABOSAIIUX BOMPOCOB YUUTEIS;

* YUYCHUK HE CIPABWICS C MPUMEHEHHEM TEOPWUU B HOBOW CHTYAIH IPH
BBITIOJITHCHUH TPAKTHYECKOTO 3aJaHus, HO BBIMOJIHIII 3aJaHUS 00s3aTEIHHOTO
YPOBHSI CJIOKHOCTH T10 TAHHOU TEME;

* MpPU 3HAHUU TEOPETUYECKOTO MaTepuaja BBISIBJICHA HEJ0CTaTOYHAS

C(l)OpMHpOBaHHOCTb OCHOBHBIX YMeHI/Iﬁ U HABBIKOB.
OT1MeTKa «2» CTABUTCH B CJEAYHOIIHMX CJIy4Yasix:

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

HanOoJsiee BaKHOW YacTy yueOHOro Matepuarna;

* JIONYIICHbI OIIMOKU B OMNpEACICHUU TOHSATUNU, TPU HCIOIH30BaHUU
MaTEMaTUYeCKOM TEPMHUHOJIOTUH, B PHUCYHKAaxX, 4YepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HMCIPABJCHBI MOCJIE HECKOJbKUX HABOJSAIIUX BOIMPOCOB
YUHTES.

OtMeTKa «1» cTaBUTCSL, €CJIN:

® YYCHHUK O6Hapy)KI/IJ'I IMOJIHOC HC3HAHHWC KW HCIIOHMMAHHC HU3YyYaCMOTI'O
yqe6H0r0 Marcpuajia HJIM HC CMOI' OTBCTUTbL HM Ha OAMH M3 IIOCTABJICHHBIX

BOITPOCOB 110 U3y4aCMOMY MaTCpually.



Ouemca MHUCbMEHHBIX 1 KOHTPOJ/IbHBIX pa60T

OTMmeTKa «5» cTaBUTCA, ecnu:

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

OIIINOOK;

* B PCIICHUU HET MaTeMaTUYECKUX OMIMOOK (BO3MOYKHA OJIHA HETOYHOCTD,
OMHCKa, HE SBIAIOMIASACA CJICJCTBUEM HE3HAHHS WM HEMOHHMMAaHUS y4eOHOTO
Marepuana).

OTMeTKAa «4» CTAaBUTCS, €CTIN:

*paboTa BBINOJHEHA TOJHOCTBIO, HO OOOCHOBAHMS IIAarOB PELICHUS
HEJOCTATOYHBl (€CIM  yMEHUE OOOCHOBBIBATH PACCYXKJEHUS HE SBISIIOCH
CHELHAIbHBIM 00bEKTOM IPOBEPKH);

* IONyIleHa OfHa OIMOKa WM JBa-TPU HENOYETa B BBIKJIAJIKAX, PUCYHKaX,
yeprexkax Win rpadukax (eciau 3TU BUIbI pabOThl HE SBIUIMCH CHELUATbHBIM
00BEKTOM TIPOBEPKH).

OT1meTKa «3» CTABUTCS, €CJIN:

* JOMylIeHbl Ooiee OaHOM OomMOKM WM Oosee IBYX-TpEeX HEIOYETOB B
BBIKJIQJIKAX, YepTexax WM rpapukax, HO ydalluics BiaJeeT 00s3aTebHbIMU
YMEHHSIMU I10 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTAaBUTCS, €CJIN:

* JIONYIIEHbl CYLIECTBEHHbIE OIIMOKM, MOKAa3aBIKE, YTO YydYalluics He

BJaJieeT 00s3aTeIbHBIMU YMEHUAMH 10 JAaHHOW TeMe B MOJIHOM Mepe.
Otmerka «1» cTaBHTCS, €CJIM:

* paboTa nokasana MmojHOe OTCYTCTBHUE y ydallerocs: o0s3aTeabHbIX 3HAHUM

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

CaMOCTOATCIIBHO.



Oomas kaaccnpuranus oMUOOK

I'pyObiMu cuuTaroTcsi OIMOKHU:

* HE3HAHHUE ONPEACICHUS OCHOBHBIX IIOHATHUM, 3aKOHOB, IPABUIL,
OCHOBHBIXITOJIOKEHUN TEOpHH, He3HaHUE (GOPMYII, OOIIETPUHITHIX CUMBOJIOB
0003HauYeHWH BEITUYMH, CIUHUIl UX H3MEPCHHUS;

* HE3HaHHe HAMMEHOBAHWM €IMHUIl U3MEPEHNUS,

* HEyMEHUE BbIICIIUTh B OTBETE TJIaBHOE;

* HEyMEHHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI JJI PEIICHUS 3a/1a4;
* HEyMEHHUE JIeJIaTh BBIBOIBI U 0000IIEHUS;

* HEyYMEHHUE YUTATh U CTPOUTH IpaPUKu;

* TIOTEPs KOPHS WM COXPAHEHHUE MMOCTOPOHHETO KOPHS;

* oTOpachiBaHUE 0€3 0OBSICHEHUM OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIHOKWU;

* BBIYMCIIMTEILHBIC OITMOKH, €CJIM OHU HE SBIISTFOTCS OTIMCKOM;

* JIOTMYECKHE OIIUOKHU.

K HerpyObIiM omm0kam ciieayer OTHECTH:

* HETOYHOCTHh (POPMYJIMPOBOK, OINPEIACICHUM, TOHATUNA, TEOPHIA,
BBI3BAHHAS HEMOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OMNPENEIIEMOTO
IOHATHS WIA 3aMEHOU OJTHOTO - ABYX U3 ITUX IIPU3HAKOB BTOPOCTEIICHHBIMY;

* HETOYHOCTH rpaduka,;
* HEpAIMOHAIBHBIM METOJ PpEIICHUS 3a7a4ydl WM HEJOCTaTOYHO

NPOJAYMaHHBIM IJIaH OTBeTa (HApyIIEHWE JIOTUKH, MOJMEHA OTACIbHBIX
OCHOBHBIX BOTIPOCOB BTOPOCTEIICHHBIMH ),

* HEpalMOHAIBHBIE METOIbI PAOOTHI CO CITPABOYHOMN U
JIPpyTOUIIUTEPATYPOU;

* HEyMEHHE PeIaTh 33J]a4M, BHIOTHITH 3aJaHus B O0OIIEM BUJIE.

Henouyeramu sIBJISIIOTCA:

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