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IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamMma 1o MareMaTwke I OOydYaloUIMXCS C 3aJEPKKOH ICHXHYECKOro
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 001Ier0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@®enepalibHOIO  TOCYIapCTBEHHOTO  O00pa30BaTEIbHOIO  CTaHJapTa OCHOBHOIO  OOIIEro
obpazoBanms (IIpukaz Munnpocsemnienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
Munuctepcrom roctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), IlpumepHOol aganTHPOBAHHOHW OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 0011eT0 00pa3oBaHusi 00YYArOIUXCS € 3aIePKKON ICUXUIECKOTO pa3BUTHS (anee —
ITAOOIT OOO 3IIP), IlpumepHoii pabodeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS I10
npeamery «Maremarukay, [I[pumepHoi mporpaMMbl BOCIIUTAHUS, C YUETOM PacipeIeICHHbIX 110
KJlaccaM MpOBepseMbIX TpeOOBaHUN K pe3ysibTaraM OCBOCHHS AanTHUPOBAHHOW OCHOBHOMN
00pa3oBareinbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHs OOYYaIOLIUXCS C 3aJepiKKON
NICUXUYECKOTo pa3BuTus. B paboueld mporpamme yuTeHbl HAed U monoxeHus Konuenuuu
pa3BUTUs MaTeMaTudyeckoro oopasosanus B Poccuiickoit @enepanuu.

OO0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka»

VYuebublil npenMer «MaremaTtuka» BXOAUT B IMpPEIMETHYI o0sacTb «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUYMCIUTEIHLHOW KYJIBTYPbl W JIOTHYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHHUS I0Jb30BATHCS AITOPUTMAMH, a TaKXe MPHOOPETEHHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B IIOBCEIHEBHON ku3HH oOyuatommxcs ¢ 3IIP.
VYuebHblil mpeMeT pa3BUBAET MBIIUICHHE, IPOCTPAHCTBEHHOE BOOOpaXeHNe, (yHKLIHMOHAIbHYIO
IrPaMOTHOCTh, YMEHHS BOCHPUHUMATh M KPUTHYECKH AaHAIU3UpPOBaTh HH(OpMaIuio,
NPEACTaBICHHYIO B pa3IMYHbIX (hopMax.

OOyueHue mMaremaruke JaéT BO3MOXKHOCThH pa3BuBarh y oOyuaromuxcs ¢ 3[IP Tounyio,
paLMOHANIBHYIO U MHPOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOIAIINE S3bIKOBBIC,
CHUMBOJINYECKHE, TpadUUecKhe CpeACTBa IS BBIPAKEHHS CYKICHHW W HANISAHOTO UX
IPEeCTaBICHHUS.

HeoOxomumMbIM KOMITOHEHTOM OOIIEH KYJIBTYPhl B COBPEMEHHOM TOJKOBAHHWH SIBIISETCS
oO11ee 3HaKOMCTBO C METO/aMH IO3HAHHs JEHCTBUTENBHOCTH, MPEICTaBIECHHE O MpeaMeTe U
METO/IaX MaTeMaTuKH, MX OTIIMYAN OT METOJIOB JAPYTHX €CTECTBEHHBIX U TYMAHUTAPHBIX HayK, 00
0COOEHHOCTSX NMPUMEHEHUS] MAaTEeMAaTHKHU JJIsl PEHICHUs] HayuHBIX M MPHUKJIAAHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTu4ecKkoe 0Opa3oBaHuE BHOCUT CBOM BKJIaJA B (hOpMUPOBaHUE OOILEH KyJIbTYpbl
YeJI0BeKa.

N3ydyeHne mareMaTWKH TakKe CIHOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHHUIO 4EJIOBEKa,
NOHMMAaHMIO KpacoThl W  M3ALIECTBA MaTeMaTH4YEeCKUX  PACCYXIEHUH, BOCHPUATHIO
reoMeTpHUIECKUX (POpM, YCBOCHHUIO M/IEH CHMMETPHH.

[Iporpamma oTpaxaer conepkaHue OOydeHus mpeaMmery «MaremaTuka» ¢ y4eToM
0co0bIX 0Opa3oBaTenbHBIX NOTpeOHOCTEN oOywatomuxcs ¢ 3IIP.OBnanenue yueOHBIM
npeaMeToM «MaremaTukay MpesCTaBlIseT ONpeAeIeHHYIO CIOXKHOCTh Ui yuyamuxces ¢ 3I1P. ¥V
obyuatonuxcsi ¢ 3[IP mambosee BBIpaXEHBI OTCTaBaHUS B PA3BUTHH CIIOBECHO-TTOTUUYECKHUX
(GopM MBIIIICHHS, TIO3TOMY a0CTPAaKTHBIE M OTBJICUEHHBIC KaTETOPUU UM TPYIHOJOCTYNHBI. B
TOKE BpeMs TMpPH CIENHATBHOM OOY4YeHHH OOydYaromuecss MOTYT BBITIONHITH 3aJaHus TI0
anroput™My. OHH BOCHPHUMMYHUBBEI K TOMOIIM, MOTYT BBIIOJHUTH MEPEHOC Ha aHAJIOIMYHOE
3aJjaHAe YCBOEHHOTO criocoOa perneHus. CHWKEHUE pPa3BHTHSI MBICIHTENBHBIX ONEpanuidi u
3aMeJIEHHOE CTaHOBJICHUE JIOTHUECKUX JACHCTBUM MPUBOJIAT K HEIOCTATOYHON OCMBICIEHHOCTH
COBEPIIAEMBIX yUYEOHBIX JCHCTBHHA. Y OOydYalONmMXCS 3aTPYJHEHBI CYETHBIC BBIYHCIICHHS,
OPOM3BOMMBbIE B yMe. B NHCbMEHHBIX BBIYUCIEHHUSX OHH MOTYT HpPOIYCKaTh OAMH W3
IPOMEKYTOUHBIX IaroB. [Ipu paboTe ¢ YUCITOBHIMU BBIPOKEHHUSIMH, BBIYHCICHUEM UX 3HAYCHHS
MOTYT HE€ YAEp>KMBaTh INpPaBWIbHBIA MOpsAIOK aedcTBuil. [Ipu ympoienuu, mpeodpa3zoBaHuu



BbIpaxkeHuil ywamuecss ¢ 3[[P He MOryr camMoCTOSITEIbHO TIPUHATH PEIICHHE O
IIOCJIEI0BATEILHOCTH BBINOJIHEHUS 1eUCTBUN. KOHKPETHOCTh MBIIIIEHUS OCJIOKHSAET YCBOEHUS
HaBbIKA pELICHUS YPaBHEHUW, HEPaBEHCTB, CUCTEMbl ypaBHeHUH. M ManomocTymHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX OMNEpaluid, HeIO0CTaTouyHas O000OIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3yueHHe TeMbl «DyHKIUM»: TpU ONpeneieHuH (yHKIHOHAIHLHON
3aBUCUMOCTH, IIpU ONUCaHUM TpaduyecKoll CHUTyallud, HCHOJIb3Ys] T'€OMETPUUYECKUH,
anreOpanyeckuif, (PyHKIMOHANBHBIN M3bIKH. Hepeako yuammecss HE BHUIAT Pa3HUIBI MEXKIY
00J1aCThIO OoTpeesieHus PYHKIIUN U 00JIaCThIO 3HAYCHHH.

Pemrenue 3aa4 conpspkeHO ¢ TPYTHOCTSAMH O(OPMIICHHUS! KPAaTKOM 3alucH, MPOBEICHUS
aHaJlM3a YCJIOBHS 3aJaud, BblAeNeHusl cymectBeHHoro. Ob6yuqarommuecs c¢ 3IIP 3arpyaustorcs
clenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHaJIbHbIC
CIoCcoObI pelIeHHs], UHOTJ]a OTPaHUYMBAIOTCS MAHUIYJISAIUSAMU C YUCIIaAMHU.

[Ipu m3ydenum reomerpudeckoro marepuaia odOyuaromecs ¢ 3[IP crankuBaroTcs c
TPYIHOCTBIO JI€JIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH MOCIEAOBATENIbHBIE PACCYKICHUS.
Hempounble 3HaHUS OCHOBHBIX TEOPEM TI'€OMETPUM IPUBOJAUT K OLIMOKaAM B pelIeHUU
reoMeTpuueckux 3agad. OOydarommuecs MOTYT MOJAMEHUTH (HOpMYITy, HEPABUILHO MPUMEHUTH
teopemy. K cepbe3HbIM OmMOKaM B pPEIMICHHH 3334 MPUBOAAT HEAOCTATOYHO PA3BUTHIC
MIPOCTPAHCTBEHHBIE NIPEJACTaBICHUs. VM CIOXKHO BBIIOJHUTH YEPTEXK K YCIOBUIO, B
MUCHMEHHBIX pab0Tax OHU HE MOTYT MPUBECTU OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3alOMHHAHMSA W BOCHPOM3BENCHHUS Y4YeOHOTO Marepualia CHIDKEHBI 110
NpUYHHE C1a00CTH MHECTUYECKOH JEATENbHOCTH, CyKeHus: oObema maMsatu. OOydarommmces ¢
3IIP tpebyeTcst Gompllie BpEMEHH Ha 3aKpeIuieHne MaTepualia, akTyalu3anus 3HaHUil 1o orope
IIPU BOCIIPOU3BEICHUU.

Jlnsa mpeojonieHUsT TPYAHOCTE B H3yuyeHUH YyuyeOHOro mpeamera «MaTemaTuka
HeoOxoquMa ajanTtanus o0beMa M XapakTepa yY4YeOHOro marepuaja K I103HaBaTelIbHBIM
BO3MOXKHOCTsIM yuanmmxcsi ¢ 3IIP. Cnenyer yueOHBIN MaTepuana MpPErnoAHOCUTH HEOONbIIUMU
NOPLUSAMH, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKMBATh CIIOCOOBI ajanTalud TPYAHBIX 3aJaHUM,
HEKOTOpbIE TEMbl J1aBaTh KakK O3HAKOMUTEIbHBIE; HCKIIOYaTh OTACNIbHBIE TPYAHbBIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHrall peKOMEHIYEeTCsl U3ydaTh B MPOIECCe MPaKTUYECKON
JEATENIBHOCTH 10 pElIeHHI0 3afad. OpraHnyeckoe €IMHCTBO IPAKTUYECKON M YMCTBEHHOU
JESTEIbHOCTH y4alluXcsi Ha YpoKaX MAaTeMaTUKHU CHOCOOCTBYIOT NMPOYHOMY M CO3HATEIbLHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUYECKUX 3HAHUN M YMEHUH.

Lenu u 3amaun u3yyeHus yueOHOro npeamera «MaremaTuka»
[IpuopurernsiMu yensaimu oOydeHHs MaTeMaTHKE B 5—9 Kkitaccax sIBISIOTCS:

. dbopMupoBaHuEe IEHTPAJbHBIX MaTEMaTHMYeCKUX TOHATUNA (YHMCIO, BEIMYWHA,
reoMeTpudeckas (urypa, TmepeMeHHas, BEPOATHOCTb, (QYHKIMA), OOECIEUHBAIONIUX
MIPEEeMCTBEHHOCTh U MEPCIEKTHBHOCTh MAaTEMAaTUYECKOro 0O0pa3oBaHUsl 00yUarOIINXCS C
3I1P;

= noaseneHue oOyuaromuxcs ¢ 3[IP Ha moCTymHOM I HMX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTHK{d W OKPY’KAIOIIET0 MHpa, MOHUMAaHWE MaTEeMaTHKHA KaK YacTH
00IIIe# KyJIbTYpBI YETIOBEUECTRA;

. pPa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOywaromuxcs c¢ 3I1IP,
MM03HABATEJIbHOM AKTUBHOCTHU, HCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS,
WHTEpeca K M3yUYeHUI0 MaTeMaTHKH;

. dbopmupoBanue  (yHKIIMOHATBLHOW  MaTeMaTWYeCKOW  TIPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MPOSBICHUS MaTeMaTUYECKUX TMOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
pEaNbHBIX KU3HEHHBIX CUTYyallUAX U TPU H3YYCHHH JAPYTUX YYeOHBIX MPEAMETOB,
MPOSIBJICHHUSI 3aBHUCHUMOCTEH W 3aKOHOMEPHOCTEW, (OpMyIMpoBaTh HX Ha S3BIKE
MaTeMaTUKd M  CO3[aBaThb MaTe€MaTH4YeCKUE MOJIEIH, MPUMEHATb OCBOECHHBIM



MareMaTH4YecKHil  ammapar i pPelICHUs  IPaKTUKO-OPHEHTHUPOBAHHBIX 3319,
WHTEPIPETHUPOBATH U OLICHUBATH MOTYYCHHBIE PE3yJbTaThI.
JIOCTIKEHHE ITHX IIeJIeid 00eCTIeYMBACTCsl PEIICHUEM CIIEYIOIINX 3a0ay.

. dopmupoBarh y oOyuatomuxcs ¢ 3[IP  HaBelkM  y4eOHO-TIO3HABATEIHHOU
JEeSTEeIbHOCTH: TUIAHMPOBAHUE PAOOTHI, MOUCK pAIlMOHAIBHBIX IYTEH €€ BBIOJHCHUS,
OCYILIECTBIICHUS] CAMOKOHTPOJIS;

. CHOCOOCTBOBaTh ~ HMHTEIUICKTYaJIbHOMY  pa3BUTHIO,  (OpMUpOBaTh  KadyecTsa,
HEOOXOMMBIC YENIOBEKY /I IMOJHOICHHON JKM3HHM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MaTEMAaTHUECKOW JIEATEILHOCTH: ICHOCTH U TOYHOCTH MBICIIU, UHTYHIIHH,
MIPOCTPAHCTBEHHBIX MPEICTABICHH, CIOCOOHOCTH K MPEOAOICHHUIO TPYIHOCTEH;

. dbopMupoBaTh KIIOYEBbIE KOMIETEHIIMM YyYallMXCsl B paMKax MpeIMETHOH 00JacTh
«Maremaruka u HTHPOpPMATHUKAY;

. pa3BUBaTh MOHATHITHOE MBIIIUTCHHS oOyuatomuxcs ¢ 3I1P;

. OCYILECTBIATh KOPPEKLHMIO TO3HABaTeIbHBIX MporeccoB obOydatommxcst ¢ 3IIP,
HE0OXOMMBIX JIJIs1 OCBOEHHUS ITPOrPaMMHOT0 MaTepuaa 1o yueOHOMYy MpeIMeTy;

. peIyCMaTpUBaTh BO3MOXKHOCTh KOMIICHCAIIMM 00pa3oBaTelbHBIX JC(HUIUTOB B

OCBOEHHMM TPEALIECTBYIOIEr0 MpOorpaMMHOro marepuana y oOydaroumuxcs ¢ 3IIP wu
HEJ0CTaTKOB B UX MAaTEMaTu4eCcKoM Pa3BUTHH;

= c(hopMHpOBaTh YCTONUMBBIA HHTEPEC yUalUXCS K IIPEIMETY;

. BBISIBIISITH U Pa3BUBaTh MaTEMaTUYECKUE U TBOPUECKHUE CITIOCOOHOCTH.

OcHOBHBIE JMHMM COACpXaHMS Kypca MareMaTuku B 5-9 kiaccax: «Uwucna n
BBIUMCIEHUS», «Anredpa» («Anredpanyeckue BBIPAXKEHUSD, «YPABHEHHUS U HEPABEHCTBAY),
«Dyukiuny», «leomerpus» («leomerpuueckue ¢GUIypbl W HMX CBOMCTBa», «l3mepeHue
FeOMETPUYECKUX BEIMYMHY»), «BepodaTHOCT M cTarucTuka». JlaHHbBIE JMHUU pPa3BUBAIOTCSA
napajiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTAaKTe W B3auMozeicTBuH. Kpome 3Toro, ux oObenuHSET JOrudyecKas
COCTAaBJIAIOILAS, TPAAULIMOHHO MIPUCYIIasi MaTEMAaTUKE W IIPOHU3BIBAIONIAS BCE MAaTEMAaTHUYECKUE
Kypchbl U cojepkarenbHble auHUM. CdopmynupoBanHoe B dDenepaibHOM TIOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAapT€ OCHOBHOTO o00mero oOpa3oBaHUs TpeOOBaHHME  «YMETb
ONepupoBaTh MOHATHUSAMU: OIpeNeiIeHHe, aKCHUOMa, TeOopeMa, JO0Ka3aTreIbCTBO; YMEHHUE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA, MPUBOAUTH IPUMEPBI M KOHTPIPHUMEPHI,
CTPOUTh BBICKA3bIBAHHWS W OTPHUIAHMS BBICKAa3bIBAaHUI» OTHOCHUTCA KO BCEM KypcaM, a
(dopMHpOBaHUE JIOTHUECKUX YMEHMH pacmpeaesnsercs Mo BCeM TrojaM OOydyeHHMs Ha YpOBHE
OCHOBHOTO OOIIET0 00pa30BaHuUs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHS
[TpumepHoil paboueil mporpamMmbl, pacHupeles€HHbIM IO rojaMm 0O0yuYeHUus, CTPYKTypUpPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHHLUUIHAIBHBIM BONpOcaM o0Oydaroluecs
oOpallagiuch HEOAHOKPATHO, YTOOBI OBIIAJIEHUE MaTeMaTUYeCKUMM IOHSATUSMU U HaBbIKaMU
OCYILECTBIISIIOCh ~ MOCTENOBATEIbBHO W IMOCTYNareilbHO, C  COOJIOACHHEM  MpUHIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAJINCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX
npeacraBieHnit obyuatommxcs ¢ 3IIP, pacmmpss u  ymiy6nsas e€, oOpasys NpouHbIe
MHOXKECTBEHHbIe CBsi3u. OOmmMe uenu wu3ydeHus ydeOHoro mpenmera «Maremarukay
npezcrasieHsl B [IpumepHoil paboueil mporpaMmme 0CHOBHOTO 00IIero oopa3oBaHusl.

OcoGenHocTr 0TOOpa U aanTaluy y4eOHOTO MaTepualia o MaTeMaTHKe

OO6yuenue yueOHOMY mpenMery «Maremarukay CTPOUTCS Ha CO3JaHWU ONTUMAJIbHBIX
YCIIOBUH NIl YCBOSHHS MPOTrpaMMHOro Mmarepuana odydaromumucs ¢ 3I1P. bonbmioe BHuMaHue
yaensieTcss oroopy ydeOHOro Mareprwajia B COOTBETCTBHU C TMPUHIIMIIOM JOCTYITHOCTH TIPH
COXpaHEHUHU o0IIero 0a30BOr0 ypOBHS, KOTOPBIA JOJDKEH MO COAEpKaHUI0O U 00beMy OBITh
aZanTUPOBAaHHBIM JJ1s1 oOyvarouxcs ¢ 3[1P B cooTBeTcTBUU ¢ MX 0COOBIMU 00pa30BaTEIbHBIMU
notpebHocTssMu. Crnenyer OONeryuTh OBIAJeHHE MarepuanoMm oOydamomumucs ¢ 3I1P



MOCPENICTBOM €ro JIETATLHOTO OOBSICHEHUS C CHCTEMAaTHYECKHM ITOBTOPOM, MHOTOKPAaTHON
TPEHUPOBKH B TPUMEHEHUH 3HAHWN, HCIOJB3YS MPUEMBI aKTyaldu3aluu (BU3yallbHas OIOpa,
naMsTKa).

[IpumepHass mporpamMma TpEAyCMarpuBaeT BHECEHHWE HEKOTOPBIX  HM3MCHCHHIA:
YMEHBIICHHE 00beMa TEOPETHUECKUX CBEICHUH, BBIHECEHHE OTACIBHBIX TEM WU LENbIX
pasnenoB B MaTepualbl Uit 0030pHOTO, 03HAKOMUTEIILHOTO U3YUYECHHUSI.

N3menennst nporpammsl B 7-9 Kiaaccax

T'eomempuas

Crieryer OCHOBHOE€ BHUMAHHE yAEINUTh NIPAKTUYECKON HAMPABICHHOCTU Kypca, HCKIOYUB
U YOPOCTHB HAmOOJIee CIOXKHBIM I BOCHPHATHS TeopeTHUeckuid marepwain. Ha ypokax
reoMeTpUH HEOOXOIMMO MaKCUMAaJIbHO MCIOJIb30BaTh HATJSAHBIE CPEACTBA O0yueHus, Ooblle
MPOBOJIUTH MPAKTHYECKUX PaldOT C ydaluuMucs, pemars 3agadu. CTpouTh pelieHue 3aiad mnpu
MOCTOSTHHOM OOpAIlleHUH K HarJIATHOCTU — PUCYHKAM U YepTexkKaM.

O3HaKOMUTEIBHO J1aTh TeMbI: « TeopeMbl U JOKa3aTeIbCTBO. AKCHOMBD», «Jl0Ka3aTenbCcTBO
OT MPOTUBHOTO», «CyIIECTBOBAHWE M €AMHCTBEHHOCTh NEPIEHAMKYJIIpa K MpsAMOi», «Meton
reoMeTpUYecKux Mmect», «Meroa yaBoeHuss Menuanbsy, «Teopema @aneca U TeopemMa O
MPONOPIUOHAIBHBIX OTpE3KaAX», «entp Macc TPEYTrOJbHUKAY, «3menenune
TPUTOHOMETPUYECKUX (DYHKIMI TIPH BO3pacTaHUU yriiay, «DopmyIibl uist painyCcoB BIUCAHHBIX
U ONHUCAaHHBIX OKPY>XHOCTEH MPaBUJIbHBIX MHOI'OYTI'OJBHUKOBY, «YPpaBHEHUE MPIMOI»,
«JIBmxenue», «CBoiicTBa IBIKEHUs», «TeopeMa 0 MPOU3BEACHUH OTPE3KOB XOPJI, TEOPEMBI O
MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJPATe KacaTeIbHOW.

CrnemyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha m3ydeHue TeM: «CUMMETpUYHBIC (QUTYPEHL.
OcHoOBHBIE CcBOWCTBa 0CeBOM cummeTpun», «LleHTpanbHas cummerpus», «llapannenbHblii
nepenocy, «IloBopot», «IIpeobOpazoBanue momodus. [logodue cOOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 3aJladydl Ha T[OCTPOCHHE C TIOMOINBIO ILHMPKYJIS M JIMHEUKW», «JlekapToBbl
KOOPJMHATHI Ha MJIOCKOCTHY, «Penienne TpeyronbHukoBy, «[logobue purypy.

BricBoOOAMBIIIHECS YaChl UCTIOJIB30BAThH HA PEILICHUE 3a/1a4 U TIOBTOPEHUE.

Buaer  pesareabHocTH  oOy4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M 00ecleYHBAKOIIHME OCMBICICHHOE OCBOCHHE
coJep;kaHuM 00pa3oBaHus N0 npeamMery «MaremaTuka»

Conepxxanue BUIOB JAedTenbHOCTH oOywaromuxcs ¢ 3IIP ompexpensiercs ux ocoObIMH
oOpa3oBaTenbHbIMU NOTpeOHOCTAMHU. [ToMuMo mupoko ucnonszyembix B OOIT OO0 obumx amns
BCEX 00YYaroIIMXCsl BUAOB AESITEIbHOCTU CIEAYET YCUIIUTh BUJbI JEATEIBHOCTH clienu(ruyHbIe
JUIs JAaHHOM KaTeropuu Jerei, oOecrneuyuBarollie OCMBICIEHHOE OCBOEHHE COJIepKaHMs
00pa3oBaHUs MO MPEIMETY: YCHIEHNE IPEIMETHO-ITPAKTUUECKON AESITENbHOCTH C aKTUBU3alMEN
CCHCOPHBIX CHUCTEM; YEpPEJOBAaHME BHUJOB JACATEIBHOCTH, 3aJCHCTBYIOUIMX Ppa3In4HbIE
CEHCOpHBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpOil Ha aJiTOPUTM; «IIOIIArOBOCThY» B U3yUEHUU
MaTepHala; UCIOJIb30BaHUE JIOTIOJHUTEILHOW BU3yaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI, OTIOPHBIE
TaOJIMILIBI); PEYEBOM OTUET O MpoLIecce U Pe3yJIbTaTe AESITeNbHOCTH; BBIMOIHEHHE CHEeIHalbHbIX
3aJjaHMii, 00eCIeUnBaIONINX KOPPEKLHUIO PEryssalud y4eOHO-TIO3HABAaTEIbHOW JEATENbHOCTU U
KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

Temarnueckas u TepmuHosIornyeckas jekcuka coorserctsyer OOIT OOO.

s oOyuatomuxcst ¢ 3[1P cyniecTBeHHBIM SIBISIFOTCSI TPUEMBI pabOThI € JIEKCUYECKUM
matepuajioM mno mpeamery. [IpoBoauTcst crenuanpHas paboTa MO BBEJCHHUIO B AKTHBHBIM
CJI0Baph O00yYarolUXCsl COOTBETCTBYIONIEH TEPMHUHOIOTHH. V3yyaemble TepMUHBI BBOJSTCS Ha
MOJIICEHCOPHON OCHOBe, 00s3aTenbHa BHU3yallbHas MOJAEP)KKa, aITOPUTMBI pabOThl €
OTpe/ieNIieHUEM, OIIOPHBIE CXEMBbI JIJISl aKTyallu3allui TEPMUHOJIOTHH.



PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «'EOMETPUS». 7-9 KITACCbI

enn u3ydyenus: yaeGHOro Kypca

O6mume nenu u3ydeHus yueOHoro kypca «I'eomerpus» mpencrasiensl B [IOOIT OOO.
OHM 3aKITIOYAIOTCS, MPEXKAE BCErO B TOM, YTO HA YPOKaX I'€OMETPUH OOYYAIOIIUICS YUHUTCS
IIPOBOAMTH [TOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHUs, JNOKA3bIBAThH
VCTUHHBIEC YTBEP)KICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKACHUS «OT
IPOTUBHOI0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE yTBEpxKAeHuUsA. B
O0Oy4eHHH YMEHHUIO pacCy’k/JaTb COCTOUT Ba)XHOE BOCIHUTATEIbHOE 3HAUCHHE H3y4YEHUs
TEOMETPHH, IPUCYLIEE NIMEHHO OTEYECTBEHHOM MaTeMaTUYECKOH IIKOJIE.

BTopoii 1enbro u3ydeHust FTeOMETPUU SIBIISIETCS UCIIOIb30BAHNE €€ KAK MHCTPYMEHTA IIPU
pPEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lay, BCTPEUAIOIUXCA B pealbHOU
JKU3HU. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAS JMHUS B H3YYEHUU TE€OMETpUU B
mkoJje. J{as 3TOoro y4urento peKoMeHayeTcs NoAOupaTh 3a1a4u MPAKTUYECKOI0 XapakTepa s
paccMaTpuBaeMBbIX TEM, YYUTh OOYYAIOMIMXCSI CTPOUTh MATEMaTHUYECKHUE MOJEIN peabHBIX
JKU3HEHHBIX CUTyallUd, IPOBOJWUTH BBIYMCICHUS U OLIEHWBATH aJEKBATHOCTb IOJIYYEHHOIO
pesynbrara. KpailHe BakHO NOJYEPKHUBATH CBS3UM TE€OMETPUU C JPYTUMHU IpeaMeTami,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX (QUIryp U TOHATHIH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYUYEHHBIX YMEHUN B (U3HUKE U TEXHUKE. DTH CBS3U Haubosee
ApKO BUIHBI B TeMax «BekTtops», « TpuroHoMerpuyeckue COOTHOIEHUD», «MeToll KoOpIuHaT»)
u «Teopema [Tudaropar.

MecTto yueOHOr0o Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY MmiaHy B 7-9 kiaccax u3ydaercs yueOHBIH Kypc «I'eomerpusi»,
KOTOPBIW BKJIIOUYAET CIACAYIOIINE OCHOBHBIC pa3jielbl conepxkanusi: «['eomerpuueckue Gurypsl u
UX CBOMCTBay», «VI3MepeHrne reoMeTpuIeckiX BEIMYUHY, a TaKkke «JlekapToBbl -KOOPAMHATHI Ha
MJIOCKOCTHY, «BeKTophl», «JIBrmkenus miockoctu» U «IIpeodpasoBaHust mogo0us.

VY4eOHbIif MIaH MpeaycMaTpruBaeT U3yuyeHne reOMEeTprur Ha 0a30BOM YPOBHE, HCXOJS U3
He MeHee 68 yueOHBIX 4acoB B yueOHOM Trojy, BCETrO 3a TpU rojga odydeHus — He meHee 204
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO 'OOAM OBYYEHMU#)

7 KUIIACC

Havanenbeie nonatus reomerpun. Touka, mpsiMasi, OTpE30K, Jyd. Yroia. Buubl yrios.
BeprukaneHple UM CMeXHBIE yIUbl.  buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapamienpHOCTb U NEPNIEHAUKYISIPHOCTD MPSIMBIX.

Cummempuunvie ueypvl. OcHoenvie ceolicmeéa ocegoli cummempuu®. TIpumeps
CUMMETPHUU B OKPYKAIOLIEM MUPE.

OcHogénble nocmpoerus ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronsauk. BeicoTa, Menmana, OuccekTpuca, MX CBOHCTBAa. PaBHOOeIpeHHBIH U
PaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpeyrojapHUKa.

CBoiicTBa W TpHU3HAKKM paBHOOEIPEHHOro TpeyroidbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

13)1605 " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM ILIIaHE. Ilemaror
CaMOCTOATEIBHO ONPCACIIACT o0BeM n3ydyacMoro Marepuasia.



CgolicTBa M MPU3HAKKM MapaJUIeIbHbIX NpAMbIX. CyMMa yIJIOB TpeyrojibHHUKa. BHeniHue
YIJIbI TPEYTOJIbHUKA.

[IpsiMoyronbHBI TpeyroJbHUK. CBOMCTBO MEAUaHbl MPSMOYTOJIBHOTO TPEYrOJIbHHKA,
NPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBA IIPSAMOYTOJIBHBIX — TPEYTOJIBHUKOB.
[IpsAsMOyTroyibHBIN TPEYTOIBHUK C YTioM B 30°.

HepaBeHcTBa B reoMeTpuu: HepaseHcmeo mpey2oibHUKA, HEPAaBEHCTBO O JUIMHE
JIOMaHO#, Teopema O OouibllieM yrie U OoJblIel CTOpoHEe TpeyrojibHuka. [leprnenmukynsp u
HAaKJIOHHASI.

l'eomempuueckoe mecmo mouexk. buccekrpuca yriia U CepeAMHHBIN MEPIEHIUKYJISP K
OTpE3KYy KaK F€OMETPUUECKHE MECTA TOYEK.

OkpyXHOCTb U KpyT, XOpAa K AUaMeTp, UX CBOWCTBa. B3auMHOE pacmnosioxeHue
OKpyXHOCTU M npsiMoil. KacarenbHas u cexymas K OKpyKHOCTU. OKpY»HOCTb, BIIMCaHHas B
yroj. BrincanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamienorpamm, €ro npu3Haku M CBOWCTBA. YacTHBIE Ciyyau
napajuieIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), UX MpU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKas Tpamnenwsi, e€ cBoicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema @aneca u meopema o0 NpPONOpyUoHanbHLIX ompeskax. CpelHue JIUHUU
TpPeyrojbHUKa U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvhuxos, koagguyuenm nododus. Ilpuznaxu nodobus mpeyeorbHUKos.
[Tpumenenue mo1o0Ust P PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa momnianeii reomerpuueckux ¢uryp. Gopmynsl Ui IIOMIAIN TPEYTOJIbHUKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHHE IO MOA0OHBIX QUTryp.

Brraucienue miomnaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYAaTON Oymare.

Teopema [ludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHUH TPAKTHYECKUX
3azad.

CuHyc, KOCHHYC, TQHT€HC OCTPOTO YIJla HPSIMOYIOJbHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

BrincanHble U LEHTpalbHbIE YIJIbI, YTOJI MEXAY KacaTellbHOW M XOpJAOH. YTIbl MEXAY
XOpIaMH W CeKyIIMMH. BhHcaHHbIE W ONHCAHHBIE YETHIPEXYTONBHUKHA. B3amMHOe
pacrioyio’)keHre ABYX OKpyxkHocTed. Kacanue okpyxnoctei. OOmme kacaTenbHble K IBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrioB or 0° mgo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXJ1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCMHYCOB M TeEOpeMa CHHYCOB. PemieHue
MPAKTUYECKUX 3aJay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX 1eMEHMO8.

Teopema o npouszgeoeHuu Ompe3Ko8 Xopo, meopemvl O NPOU3BEOeHUU OMPe3KO8
ceKyuux, meopema o Keaopame KacameabHoll.

BexTtop, anuHa (MOIyJb) BEKTOpa, COHAINpPABJICHHBIE BEKTOPHI, MPOTHUBOIMOIOKHO
HAIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopanHaTel BeKTOpa.
CkansipHO€E MPOU3BENECHNUE BEKTOPOB, IPUMEHEHHUE /I HAX0XK/I€HUS AJIMH U YIJIOB.

JlexkapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. YpasHnenus npsamou W OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEN U MPSIMBIX. MEeTOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIbHUKH. [[mMHa OKpyKHOCTH. ['pamycHas W paauaHHas Mepa
yTIi1a, BBIYMCIEHUE IUIMH IyT OKpyXxkHocTel. [lnomans kpyra, cekropa, CErMEHTa.



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

KoHTpoJ/ibHO-N3MepHuTeIbHbIE MATEPHAJIbI

[IpoBeneHue OIEHKM JOCTHXKEHUHN TIIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS Y4eOHOIO
npeaMeTa MpPOBOAHWTCS B (OpMe TEKymero W pyOeKHOTrO KOHTPOJIS B BHJE: KOHTPOJHHBIC
paboThl, caMOCTOSITENIbHbIE pPa0OThI, 3a4eTbl, MaTeMaTUYECKHE JUKTAHTHI, MPaKTHUYECKUE
paboThl, MUCbMEHHBIN OTBET 110 UHIUBUYAIbHBIM KapTOUKaM-3a/IaHUSIM, TECTUPOBAHHUE.

Jnst oOyuatomuxcss ¢ 3[IP Bo3MOXXHO wu3MEHEHHE (QOPMYIMPOBKH 3adaHUN Ha
«TIOIIATOBYIO», aJaNTalyi0 IpeiaraeMoro  OoOydJarolmeMycst TEeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaia: HCIOJb30BAaHHE YCTHBIX M MHCbMEHHBIX HMHCTPYKIMM, YHpOIIECHHE
JUTMHHBIX CJIOXHBIX (OPMYIUPOBOK MHCTPYKIUH, PEIICHUE C OMOPO Ha aJrOpuTM, OOpasell,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

HNJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JUYHOCTHBIE PE3YJIBTATHI:

MOTHBallMsI K OOYYEHHI0O MaTeMaTUKE U IICJICHANPABICHHOW TO3HABATEIbHOMN
eITEIIbHOCTH;

MOBBLIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYI0 esATEIbHOCTD,
TpeOyIOIIyI0 MaTeMaTHUYECKUX 3HAHUHN, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JOJEH;

CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHTYaIlMIO, OBITh TOTOBBIM JICHCTBOBAaTH B
OTCYTCTBHUE rapaHTUH ycCIiexa;

ciocobHOoCcTh oOywaromuxcss ¢ 3[IP k oco3HaHWIO CBOMX AEPUIIMTOB W MPOSBICHUE
CTPEMIICHHS K UX TIPEOI0JICHHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTHIKUMEIC 1IETIH;

YMEHHE pa3iuyarth ydeOHble CUTyallud, B KOTOPbIX MOXHO JeHCTBOBaTh
CaMOCTOSITCIILHO, U CUTYAIIWH, T CICAYeT BOCIOIL30BATHCS CIIPABOYHON WH(MOpMANEH HITU
JIPYTHUMH BCTIOMOTATEIbHBIMU CPEACTBAMH,

CIIOCOOHOCTh TEPEHOCUTh TMOJTYYEHHbIE B XOJ€ OOy4YeHHUs 3HAHUS B aKTyaJbHYIO
CUTYyalrIo (IpU PeIIeHUH )KUTEHCKUX 3a7a4, TPEOYIOIINX MaTeMaTHYECKUX 3HAHUN );

CIIOCOOHOCTh ~ OPHUEHTHUPOBAThCS B  TpPeOOBaHMSIX W  TpaBWiIaX  IPOBEACHHS
MIPOMEKYTOUHOM U UTOTOBOW aTTECTAIINN;

OBJIaJICHHE OCHOBaMHU (DMHAHCOBOM IPAaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

O¢nadenue ynugepcanbHblMu y4eOHbIMU NOZHABAMENbHBIMU OCUCMEUAMU:

YCTaHABIMBATh IPUYMHHO-CICACTBEHHBIE CBSI3M B XOJE YCBOCHHsS MAaTeMaTH4E€CKOro
Marepuaa;

BBISBJIATH 1€(ULINT JAHHBIX, HEOOXOAMMBIX JUUIsl pELIEHMsI TIOCTaBICHHOM 3a/1a4H;

C MIOMOIIBIO YUHUTENS BEIOUPATh CIIOCOO pelIeHus MaTeMaTH4ecKoi 3ajauu (CpaBHUBATh
BO3MO)KHBIE BapUAHTHI PEIICHNU);

NPUMEHATh U MPeoOpa30BbIBaTh 3HAKM M CHMBOJIBI B XOJ€ PEIIEHHUs MaTeMaTHYeCKHX
3ajad4;

yCTaHaBIUBATh HCKOMOE U JAHHOE IIPU PEIICHUM MAaTEeMAaTUIECKOU 3a1a4H;

MOHUMAaTh U HHTEPHpPeTHUpOBaTh HWHGOPMALMIO pa3IUYHbIX BHJIOB U  (opMm
IIPE/ICTABIICHMUS;

WUTIOCTPUPOBATH pelIaeMble 3a7jauu rpa)uyecKuMU CXeMaMu;

3¢ EKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAITHIO.

MOHUMATh W MHCIOJb30BaTh MaTeMaTHYECKUE CpPEACTBAa HAISIAHOCTH (rpaduku,
JarpaMMbl, TaOJIUIBI, CXEMBI U JIp.) JUISl WIUTIOCTPAILlUH, HHTEPIPETAIlMH, apIyMEHTAIUH.



Osnadenue yHugepcanbHolMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpPraHU30BBIBAaTh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIIEM H
CBEPCTHHUKAaMH B MpOIIecce PELIeHUs 3a/ay;

B3aMMOJICHCTBOBATh M HAXOAUTH 00IIHME criocoObl paboThl; paboTaTh B IpyIIe: HAXOJUTD
olmiee pelieHHe M paspemarh KOH(GJIMKTHI Ha OCHOBE COTJIaCOBAHMSA MO3UIUN M yuéra
MHTEPECOB; CIyImaTh napTHépa; GopMyIHpPOBATH, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;

MIPOTrHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPH HAIMYUU PA3HBIX TOUEK 3pEHUS U
paspenath KOH(QIUKTH HA OCHOBE Y4€Ta HHTEPECOB U MO3UIUN BCEX YYACTHUKOB,;

apryMEHTHUPOBATh CBOIO MO3MIMIO U KOOPAMHHUPOBATH €€ C MO3UIUSMHU MapTHEPOB B
COTPYAHUYECTBE NP BHIPAOOTKE OOIIETO PEUICHUsI B COBMECTHOM IS TEbHOCTH;

BBIIIOJIHATH CBOIO 4acThb paboOThl, JIOCTMraTh KaueCTBEHHOTO pe3yjbTaTa H
KOOPAWHUPOBATh CBOM JICWCTBUS C JPYTUMH YWICHAMH KOMaH/IbI,

OLICHHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT.

Osnadenue yHu6epcatbHbIMU Y4EOHBIMU PEZYTAMUBHBIMU OCUCMBUAMU:

CTaBUTh 1I€TH, BBIOMpPATh M CO3JaBaTh AJNTOPUTMbI JJS pEUIeHHS Y4eOHBIX
MaTeMaTUYECKUX MpoOem;

IUIAHUPOBATh M OCYIIECTBIATH JEATEIbHOCTh, HAMpPABICHHYI0 Ha pelIeHHe 3aaad
HCCJIEIOBATENILCKOTO XapaKTepa.

dbopMynupoBaTh U yIepKHUBaTh  y4eOHYIO  3aJady, COCTaBlsATh IUIAaH U
IMOCJICIOBATEILHOCTE ACUCTBUM;

OCYIIECTBISTH KOHTPOJIb IO 00pasily ¥ BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATH MPOIIECC M PE3yIbTaT yueOHON MaTEMaTHIECKOM e TeTbHOCTH;

a/IeKBaTHO OLICHMBATh MPAaBUIBLHOCTb WU OIIMOOYHOCTH BBIMIOJHEHHS Y4eOHOH 3amauu,
€€ 00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;

cIuyaTh CHOco0 JEHCTBUA M €ro pe3yibTaT C 3aJaHHBIM JTaJOHOM C LENbI0
OOHapy»XeHHs OTKJIIOHEHUH U OTJIMYUIN OT TAJIOHA.

MIPEeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPH PEIICHUH y4eOHOU 3a/1auH;

MOHMMAaTh TPUYMHBL, 1O KOTOPHIM HE OBUT JOCTHTHYT TpeOyeMblid pe3ysbTar
JeSITeIbHOCTH, ONpeNeNaTh NO3UTUBHBIE U3MEHEHUSI U HAIlPaBICHUs, TpeOyrolue AaabHenen
paboThI;

peryaupoBaTh coco0 BeIpayKEeHHs SMOLIUH.

NNPEJMETHBIE PE3YJIbTATbBI

Pesynpratel ocBoeHust yudeOHoro mpenmera «Maremartuka (BkIrouas —anre0py,
TE€OMETPHUI0, BEPOSTHOCTb M CTAaTUCTUKY)», pacHpeleNeHHble Mo TrojaaM oOyueHwus,
bopMyIHpYIOTCS TIO TPUHIMITY TO0OABICHUS HOBBIX pE3yJbTAaTOB OT Trojla K TOdy, YKe
Ha3BaHHbIE B NPEABLAYIIMX ToJax IMO3UIMM, KaK IPaBHJIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (pE3yJbTAaThl OYEPEJAHOTO TOJa MO YMOJYAHUIO BKIIOYAIOT Pe3yJIbTAThI
OpeIbLAYIINX JIET).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHBI OCBOEHUSA PABOYEN

IMPOI'PAMMBI KYPCA «I'EOMETPHUS» (IIO TOOAAM OBYYEHUA)

OcBoenune yueOHOTO Kypca «['eomerpus» Ha ypoBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUS
JIOJDKHO 00ecreunBaTh JOCTH)KEHUE CIIeTyIOIUX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

7 KUIIACC

PacrioznaBaTh M3yueHHBIE TeOMETpUYECKHE (UTYpbl, ONpPENeNsTh WX B3aUMHOE
pacroyio’)keHne, M300pakaTh T'€OMETPHUECKHE (UTYpBI; BBIIOIHATH YEPTEXHU [0 YCIOBUIO
3amaun. M3MepsATh NUHEHHBIE W YIVIOBBIE BEIMYMHBL. PemaTe 3a7auv HAa BBIYMCIICHHE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTth rpy0yIo OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHOM JKU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETHYUHBI.



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

[Tonb30BaTbCcsi MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOIb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBLHUKOB IPU PEILICHUH 3a/a4.

[IpoBOaUTH NOKA3aTENBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonb30BaTbest MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, TMPOBEIEHHOM K THUIOTEHY3€ NPSIMOYTOJbHOIO TPEYroJIbHUKA, B PEHICHUU
TEOMETPHYECKUX 33134 (C WCIOIh30BAHUEM 3PUTEIBHON HAIVISAIHOCTH W/WiIH BepOanbHOU
OTIOPHI).

OnpenensTh MapajieIbHOCTh MPSMBIX C MOMOIIBIO YIIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. Onpenensarb NapauiebHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYTOM IIPSIMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[TpoBoAWTh BHIUMCICHHUS W HAXOIUTh YHCIOBbIE W OyKBEHHBIC 3HAYCHHS YIJIOB B
FeOMETPUUYECKUX  3aJayaX C  HCIOJb30BAHHMEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YTIJIOB, OOpPa30BaHHBIX NPH TMEPECEUECHUU [BYX NapaJlIeIbHBIX
NpsIMBIX CeKyllel. PemaTe npakTuyeckue 3aa4u Ha HaX0KJIEHHUE YTJIOB.

Nwmets npencraBieHue o MOHATHE TEOMETPUUYECKOTO MECTA TOUEK.

@opMyIMpPOBATH ONPEACICHUS OKPY>KHOCTU M KpPYyTa, XOpJbl U IUAMETPA OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOWMCTBA ITPU PEUICHUH 3a/a4.

OpueHTUpOBaThCS B MOHATHUSX: ONMCAHHAs OKOJIO TPEYTrOJbHUKA OKPY>KHOCTb, LEHTP
ONHCAaHHOH OKpyX)HOCTH. OnepupoBaTh Ha 6a30BOM ypoBHE (haKTaMH O TOM, YTO OHUCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MEPIIEHIUKYIISPBI
K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAOTCs B OAHOM TOUKE.

OpueHTHpOBaTbCS B TMOHATHSIX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE: KacarelbHas K
OKPY’>KHOCTH, TeOpeMa 0 MEePHEHANKYISIPHOCTH KacaTeIbHOM U pajnyca, MPOBEAEHHOTO K TOUKE
KacaHHsI.

Nwmets mpencraBieHne O MPOCTEHIITNX TE€OMETPUUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIC.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TTOCTPOEHUS C TTIOMOIIBIO ITUPKYJIS M IMHEUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BaThCS HMX
CBOWCTBaMH IIPH PEIICHUH T€OMETPHUECKUX 3a71ad.

OpueHTHpOBaThCS B MOHATHHM — TOYKHM MEpEceueHUs] MEIUaH TpeyrojbHUKa (LEHTpa
Macc) B peIlIeHUH 3ajau.

Brnaners noHsTHeM cpeiHEl JIMHUU TPEyrojibHUKA U Tpaneluu, IPUMEHSITh UX CBOMCTBA
NIPY PEIICHUH MPOCTEHIIIX T€OMETPHUECKUX 3a1ad. MiMeTs npencraBieHne o Teopeme dDaneca u
TEOpeMe O MPOMOPLUOHAIBHBIX OTPE3KaxX, NPUMEHSTh UX JJIs pelleHHs MPAKTUYeCKuX 3a1au (c
OMOPOM Ha 3pUTENIbHYIO HATJISTHOCTB).

[IpuMeHsT  OpU3HAKU  MOAOOMS  TPEYrOJIbHUKOB B  PEUICHUHM  HECIIOKHBIX
TE€OMETPUYECKUX 3a]1aY.

ITonp3oBatbes Teopemoil [ludaropa ans pemieHuss Te€OMETPUYECKHX M MPAKTUYECKHX
3ajad.

Bnaners MOHATUSAMHM CHHYyCa, KOCHHYCa M TaHI€HCAa OCTPOrO yria HpSMOYTOJIbHOTO
TpeyroipHuKa. [lomp30BaTbcs 3TUMHU TOHSTHSMHU JUIS PEUICHUS TPAKTHUECKUX 3amad (mpu
HEOOXOIMMOCTH C OIOPOM Ha allTOPUTM MPaBHUIIA).

Beruucnsate  (paznuuHbiME - criocobamu) (¢ OMOpOM Ha CHPaBOYHYHO HHGOPMAIIHIO)
IUIOINAAb TPEYTrOoJIbHUKA M IUIOLIaJd MHOTOYTOJbHBIX (Uryp (IOJB3YysCh, Ille HEOOXOAUMO,
KaJIbKyJIATOPOM). [IpuMEHSTh MOTydYeHHBIE YMEHHUS B TIPAKTHYECKUX 3a/1a4aXx.

Bnaners MOHATHUSMH BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIb30BAaTh TEOPEMBI O



BIIMCAHHBIX YyIUIaX, yIJIax MEXAY XOopJaMH (CEeKyLIMMH) U yIJle MEeKAy KacaTeIbHOM U XOpAOoH
IIPU PELLIEHUH ITPOCTEUIINX T€OMETPUYECKUX 3a/1a4.

Biagers nmoHATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA OIMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU IIPOCTEUINNX 3a4a4.

[IpuMeHTh MONMYYECHHBIE 3HAHUS HAa NMPAKTUKE — CTPOMTh MATEMAaTUYECKUE MOJEIHN JUIs
3a[a4 peaqbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM TOA00HS
U TPUTOHOMETPHH (II0JIb3YACh, [Ie HEOOXO0AUMO, KAIbKYJISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pasiMyHbIe  BJEMEHThl  MPSIMOYTOJbHOIO  TPEYrojJbHUKA  («pelIeHHe  IPSIMOYIOJIbHBIX
TPEYTOJILHUKOB»). HaxoauTh (C MOMOLIbIO KaNbKYJISATOPA) AJIMHBI M YIJIBl U1 HETaOIMYHBIX
3HAYCHUH.

[Tonmp30oBaTbecss  QopMysnaMud  NPHUBEACHUS HM  OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKAECTBOM JUIsI HAXOXAEHUS COOTHOIIEHUH MEXIy TPUIOHOMETPUUYECKHMMM BEJIMYMHAMH (C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMALIHUIO).

Mcnonb30BaTh TEOPEMbl CHHYCOB U KOCUHYCOB Ul HAXOXACHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYroJbHUKA (PELIEHHE TPEyroJIbHUKOB»), NPUMEHATh MX IPU PEIIEHUU MPOCTEHIINX
reOMEeTPUYECKUX 3a/1au.

Brnagerp moHsTHSMH  1IpeoOpa3oBaHMsS  [OJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBarbcsi cBOMCTBaMHM TMOJO0MST MHPOU3BOJBHBIX (UTYp, yMETh
BBIYUCIIAT JUTMHBI M HAXOAUTH YIIIBI Y MOAOOHBIX GUTyp (TI0 aJropuTMy y4eOHBIX ACHCTBHI).
[IpumensaTs cBoicTBAa MMOJOOMS B INPAKTUYECKUX 3a7ayaX. YMETb NPUBOAUTH IPUMEpPHI
NOJO00HBIX (PUTYD B OKpY’KaIOLIEM MUDE.

ITonp3oBaTbes TeopeMamu (1O BU3YalbHOM ONOpE) O MPOM3BEIAEHUM OTPE3KOB XOpI, O
IIPOU3BEIEHNHU OTPE3KOB CEKYILIMX, O KBapaTe KacaTeJIbHOM.

ITonp30BaThcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUYECKMH U (U3NYECKUN CMBICI,
IPUMEHSTh UX B PEIICHUH TeOMETpUYEeCKHX M (usnueckux 3anad. [IpumeHsTh cKansipHOE
IIPOU3BENICHNE BEKTOPOB JIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

[Tonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B pEIIeHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bragers NoHATHAMYU NPaBUIBHOTO MHOTOYTOJbHMKA, JJIMHBI OKPY>KHOCTHU, JJIMHBI TyTH
OKpPYXXHOCTU M DPaJMaHHON Mephl yrila, yMeTh BBIYMCIATH IUIOMIAJh Kpyra M ero uacreu (c
OMopol Ha CHpaBo4HyI HH(popmanuio). [IpUMeHATh MoydeHHbIE YMEHHUS B IPAKTHUYECKHUX
3aavax.

Haxoauts ocu (WM LEHTpPbI) CUMMETpUM (PUTYp, TPUMEHATh JIBUKEHUS IJIOCKOCTH B
IIPOCTEHMIINX CITydasix.

[IpuMeHsTh MONMydYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIN IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKUUH (TOIB3YSICh, /1€ HEOOXOUMO, KAJIBKYJISTOPOM).



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHHA
pe3yJabTara
6 I'eomerpus
Pacrio3HaBaTh M3y4eHHbIE reoMeTpHyYecKue (HUTypbhl, ONPENENATh HX
B3aMMHOE pACIOJIOXKEHHUE, H300pakaTh TeOMEeTpUYecKue (Urypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHIO 3a1aud. V3MepsaTs JNuHEWHbIE |
yIJIOBBIC BEJMUYMHBL. Pemarte 3a1aun Ha BRIYUCICHHUE [UTHH OTPE3KOB U
BEJINYMH YTJIOB
Jlenatp rpy0Oyt0 OLEHKY JMHEWHBIX M YTJIOBBIX BEIMYUH MPEAMETOB B
6.2 peambHON JKU3HH, pa3MEpOB MNPUPOIHBIX OO0BEKTOB. Paznmuarh
pa3Mepbl 3THX OOBEKTOB I10 MOPSAKY BETHYHHEI
6.3 CTpouTh YepTek M K TEOMETPUIECKUM 3a7adam
[Tonmp30BaTbest MpU3HAKAMHU PABEHCTBA TPEYTOJLHUKOB, UCIIOIH30BATH
6.4 MIPU3HAKU M CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUH
3aga4
65 [IpoBomuTh  JNOTWYECKHE  pAcCy)KIEHHS C  HCIOJIb30BAaHHEM
' IreOMETPUUECKUX TEOPEM
ITonp3oBatbes HpU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYTOJILHUKOB, CBOMCTBOM MEIHMAaHBI, MPOBEAEHHON K TUIOTEHY3e
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
OmnpenensaTs napaieabHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
' MIOMOIIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsAMON O TOUEeK
JIPYrou mpssMon
6.8 Pemrate 3amaun Ha KieT4aToi Oymare
[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHUCIOBBIE M OyKBEHHBIE
3HAYCHHs YIJIOB B TEOMETPUYECKHX 3aJadax C HCIOJIb30BaHHEM
6.9 CYMMBI YIJIOB TPEYTOJbHMKOB MU MHOTOYTOJBHHUKOB, CBOWCTB YIJIOB,

0o0pa3oBaHHBIX MPH [EPECEUEHUU JIBYX MapajUIeNIbHbIX MPSIMBIX

CeKYLHeﬁ. Pemrate MPaKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTIJIOB




BJIaI[eTI: IIOHATHUECM TCOMCTPHUICCKOI'O MECTa TOYCK. YMeTh

6.10 OTpeNIeATh OWCCEKTPUCY yria M CEePEAUHHBIN IMEePHEeHIUKYISIP K
OTPE3KY KaK reOMETPUIECKHE MECTa TOYCK
@DopMynUpPOBaTh ONPEICIICHUST OKPY>KHOCTH U Kpyra, XOpIbl U
6.11 IuaMeTpa OKPY)KHOCTH, TIOJIb30BaTbCd HUX CBONCTBaMH. YMeETh
MIPUMEHSITh 3T CBOMCTBA MPH PEIICHUN 3314
Brnagerp MOHSITHEM ONHUCAHHOW OKOJO TPEYTrOJbHHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OWMICCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEHANKYIAPbl K CTOPOHAM TpPEYrojbHHKA
MEPECEKAIOTCA B OJTHOW TOUKE
Brnagerp moHATHEM KacaTeIbHOW K OKPYXKHOCTH, TIOJIB30BATHCS
6.13 TEOpEeMOM O TEepIeHIUKYISIPHOCTH KacaTelbHOW U  paauyca,
MPOBEIEHHOTO K TOYKE KACaHHs
6.14 [Tonb3oBaTbcss MPOCTEHIIMMU T€OMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYCCKUN CMBICI
6.15 [IpoBOANTE OCHOBHBIC TI'€OMETPHYECKHE ITOCTPOCHHS C TIOMOIIBIO
' LHUPKYJIA U JIUHEHKH
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
MpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 0011Ier0 00pa3oBaHusI
pe3yJbTara
6 I'eomertpus
61 Pacrio3naBaTh OCHOBHBIE BHJIBI UYETHIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' OJIB30BAThCS X CBOMCTBAMU TIPU PEIICHUU TEOMETPUICCKUX 3319
6.2 [IpuMeHSITh CBOWCTBA TOYKH IIEPECEUCHUS MEAWAH TPEYroJbHUKA
' (meHTpa mMacc) B pelieHu  3a1a4
Brnagerp mnoHsATHEM CpedHEW JHHMM TPEYrolbHUKA U Tparmeluu,
63 MPUMEHITh WX CBOWCTBA MpPH PEIICHUH TEeOMETPUYCCKHX 3ajad.
' [Tonp3oBarbcs Teopemoit dasieca U TEOPEMOU O MPONOPLHUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JUIS PEIICHUS MTPAKTHICCKHUX 3a]1a4
6.4 [IpuMeHSITh TPU3HAKK TMOJO0US TPEYTOJIBHHUKOB B  PEIICHUHU

TCOMCTPHUYCCKUX 3ada1




6.5

6.6

6.7

[Tonp3oBarbes Teopemoit [lngaropa anst penieHns TeoMeTpHUECKUX U
IIpaKkTU4eCKuX 3amad. CTpouTh MaTEMAaTHYECKyl0 MOJCIb B
MIPAaKTUYECKUX 3a7a4aX, CAMOCTOSTENBHO JENIaTh YePTEX U HAXOAUTh

COOTBETCTBYIOIIME NJIMHBI

Bragers moHATHSAMM CHUHYCa, KOCHHYyCa M TAaHI€HCa OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHUKa. 110yIb30BaThCAd 3TUMH INOHATHIMHU

IJId pCIICHUS ITPAKTUYCCKUX 3aaa4d

Boruncnsate (pa3nuyHbIME  crioco0aMu) IUIOMIAAb TPEYroJbHUKA U
IUTOIIAX MHOTOYTOJIbHBIX (uryp (momim3ysich, Trie HE0O0XOAUMO,
KaNbKyJIsTOpOoM). [IpUMeHATh ModydYeHHbIE YMEHHSI B MPAKTHUYECKHX

3agadax

6.8

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

6

Bitagers NOHATUAMM BOIMCAaHHOTO M LIECHTPAJIBHOIO yIila, UCIOJIb30BaTh
TEOpPEeMbI O BIIMCAHHBIX YIJaxX, yIriax MEXIY XOpJAaMmH (CEeKyIUMH) U
yrile MEXAY KacaTeJIbHOW M XOpJAOM NpPHU PELICHUH T'€OMETPUYECKUX
3a1a4

Biamere mNOHATMEM ONMCAaHHOTO YETBHIPEXYIOJbHHUKA, IPUMEHSTh
CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJbHUKA IIPY PEIICHUN 3a7a4
IIpumeHsATh DNONyYeHHBIE 3HAaHMS HA IIPaKTUKE —  CTPOUTH
MaTeMaTHYECKUE MOJCIH I 3a]ad PEAbHOW JKU3HU U NPOBOIUTH
COOTBETCTBYIOLIIME BBIYUCICHHMS C TPUMEHEHHEM NOoJ00us U

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAIBbKYJISTOPOM)

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMUs

I'eomerpus

6.1

6.2

3HaTh TPUTOHOMETPUUECKHE (PYHKIMHM OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOUIBIO0 PA3JIMYHBIE JJIEMEHTHl MPSIMOYTOJIBHOIO TpPEYrojIbHHUKA
(«pemieHne  TPAMOYTOJBHBIX — TPEYyroJIbHUKOB»). Haxomute  (c

IIOMOIIIBIO KaJ'IBKy.HSITOpa) JJIMHBI U YTJIbL JJIA HETAOINYHBIX 3HAYECHUH

ITonp30BaThCA (I)OpMYJ'IaMI/I IMPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM [JIsI HAXOXICHUA COOTHOIICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIINUNHAMHA




6.3

6.4

6.5

Ucnons3oBath TeOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXIACHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIICHUE TPEYTOJbHUKOBY),

IMPUMEHATH UX ITPU PCIICHUH IT'COMETPHUICCKUX 3a0a4

Brnagers mnonsitusmMu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMeHTOB Moa00HbIX ¢uryp. Ilomp3oBarhes cBolcTBaMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JUIMHBI M HAXOAUTH YTIIBI Y
nonoOHbIX Quryp. IlpuMeHATh CBOHCTBa MOJOOUS B MPAKTHUECKHUX
3ajayax. YMeTh NPUBOAUTH MpPUMEpPbl MOAOOHBIX Quryp B

OKpY KarolleM MUupe

[Tonp30BaThcsi TeOpeMaMH O TPOU3BEACHUM OTPE3KOB XOpI, O

MPOU3BCACHUN OTPC3KOB CCKYINX, O KBAApaATEC KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II71 CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IMPOU3BCACHNC BCKTOPOB

IJI HAXOXKACHWA JJIMH U YTJIOB

ITonp30oBaThCsl METOIOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATL €ro B

PCHICHUU I'COMCTPUYCCKUX U ITPAKTUYCCKUX 3alaq

Brnagerp  NOHATHAMM — IPAaBWJIBHOTO  MHOTOYIOJbHUKA,  JUIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJMaHHOM MEpbI yria,
YMETh BBIYMCIATH IUIOMAAbL Kpyra M ero uvactel. IlpumensTs

IMOJIYUYCHHBIC YMCHUS B ITPAKTHUYCCKUX 3aavdax

6.9

HaxoauTs ocu iy HEHTpbl CUMMETPUH (QUTYP, IPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha TPaKTUKE — CTPOMTH
MaTeMaTHYeCKUe MOJENH IS 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C MPUMEHEHHEM T1oJao0us U
TPUTOHOMETPUYECKHX (YHKUMH (TOJIB3YSCh, TI/I€ HEOO0XOIUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 I'eomerpus
Hauanbnbie nonsatus reomerpuu. Touka, npsmas, OTpe3oK, Jyd. Yoy Buabl
6.1 yrioB. BeprukanbHble M CMexHbIE YIribl. buccekrpuca yria. Jlomanas,
MHOTOYTroJibHUK. [lapamiensHoCTh U NepeHuKYIIPHOCTD MPSIMBIX
6.9 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepsl cHMMETpPHUH B OKPYIKAIOLIEM MUPE
6.3 OcHOBHbBIE TIOCTPOCHHS C TOMOIIBIO LUPKYJS U JIMHEHKU. TpeyroiabHHUK
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHoOenpeHHBIE W PaBHOCTOPOHHUI  TpeyroibHHKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOrO TpeyroibHuUKa. [lpu3Haku
' paBEHCTBA TPEYTOJbHUKOB
. CaolicTBa 1 NpU3HAKU MapajieNbHbIX NpAMbIX. CyMMa yIJIOB TPEYyTrOJIbHHKA.
' Buemrnue yriiel TpeyroipHUKa
[IpsmoyronbHbld  TpeyronbHUK. CBOMCTBO MeIUaHBl MPSIMOYTOJILHOTO
6.7 TpEeyrojibHUKa, MpOBEeAEHHOW K runoreny3e. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYTro/bHBINA TPEYroJbHUK C YTJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonbliell  CTOpoHE
TpeyrojibHuKa. [lepneHauKynsp U HakJIOHHas
6.9 I'eomerprnueckoe MecTo TOYeK. buccektpuca yrima W CepeaUHHBINA
' NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK
OxkpyXHOCTb W Kpyr, XOpAa M JuaMmeTrp, HuX cBoiicTBa. Bzanmuoe
6.10 pacrojoKEHUE OKpYKHOCTH U npsmou. KacarenbHas u cekymas K
OKPYHOCTHU
6.11 Oxkpy’XkHOCTb, BIUCaHHas B yrojl. BmucaHHas M omucaHHas OKpPYXHOCTH

TPEyroJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

6 I'eomerpus

6.1 YerbipéxyroapHuku. [lapamienorpamm, ero npu3sHaku ¥ CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaZpaT, UX MIPU3HAKHU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

6.4 Meron yasoenus meauansl. LlenTpanbsHas cummerpus. Teopema Paneca u
' TE€OpeMa O IPONOPLUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp macc TpeyronbHuKa

. [Momobue TpeyrompHUKOB, Kod(hdumuent moxodus. IlpusHakum momodus
' TpeyrojibHUKOB. [IpuMeHeHne nogo0us MpH pelieHNH NIPAaKTUYECKUX 3a/1a4

6.7 @opmynbl A8 [IIOLIAAM  TPEYrojibHUKA, NapaijenorpamMma, pomba Hu
' Tpaneuuu

6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOLICHHE IUIOMIAJEH
' MOo00HBIX QUryp

6.9 Boruncnenue 1iomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia MHpSMOYTOJIbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUTOHOMETPUYECKUE
¢ynkuu yrios B 30°, 45° u 60°

6.12 BnucanHble M IeHTpanbHbIE YIJIbI, Yol MEXAYy KacaTelbHOW U XOpAOH.
' VYTibl MEXAY XOpIaMU U CEKYIIUMU

6.13 BrnvicaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTedl. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KITIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAeCTBO. POPMYJIbI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. PemieHue
6.2 MPAKTUYECKUX 337ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue momodus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o npousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM
Bekrop,  mnmuHa @ (MOZyJib)  BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMONOKHO HANpPaBIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BeKTopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
65 Koopaunats! BekTopa. CkansipHoe MpOHU3BEICHUE BEKTOPOB, MPUMEHEHUE s
' HaXO0XAECHUS JUIMH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJAMHATAaX, MIEPECEUCHNE OKPYKHOCTEN U MpsAMBIX. MeTo KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlivHa okpykHOCTH. ['paycHas U pajuaHHas Mepa yriia, BBIYUCICHHUE JUIMH TyT
' OKPY>KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, cCerMeHTa
6.11 JIBUKeHMsI TUIOCKOCTHM M BHYTPEHHHE CHUMMETpUHM (uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
[Ipocreiiue reomerpuueckue GUrypsl u
1 I/If cBoricTBa. M3me ele/Ie reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYNH
bubmuorexa [JOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsMbIE, CyMMa yTIJIOB 14 1 bubnuoreka [IOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
I1 4 1
> OBTOpEHite, 0DoDLIeHHE SHaril https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA00HbIE 15 1 bubmmorexa [JOK
POTIOPHL P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 1 bubmmorexa [JOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nomno6HbIX GuUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 OIMCAHHBIE YETBIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
. bubnuorexa [JOK
IT 4 1
6 OBTOpCHte, 000DLICHHE SHaHHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6motexa [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CXTOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIIIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIONIalb Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 7 1 but6mmorexa [IOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 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

HOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
Ne KonTtp.
Tema ypoka padoThbI
n/n
1 [Ipocreiinme reoMeTpHuecKue 0ObEKTHI
2 MHOroyrojbHHK, JJOMaHast
3 CMeXHbIEe U BEpTUKAIbHBIC YTIIbI
4 CMexHbIe U BepTUKAIbHbIE YIJIbl
5 CMeXHbIe U BEpTUKAIbHBIC YTIIbI
6 CMexHbIe U BepTUKAIbHbIE YIJIbI
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI
8 CMexHbIe U BepTUKAIbHbIE YIIIbI
9 W3mepenne TUHEHHBIX U YTIIOBBIX BEJTUYMH, BHIYUCICHNE OTPE3KOB U YTJIOB
10 W3mepeHune TUHEHHBIX U YIJIOBBIX BEMYKH, BBIYUCICHNUE OTPE3KOB U YTIIOB
11 W3mepenne TUHEHHBIX U YTIIOBBIX BEJUYMH, BHIYUCICHNE OTPE3KOB U YTJIOB
12 W3mepeHue TUHEHHBIX U YIIIOBBIX BEJIUYNH, BBIYUCICHUE OTPE3KOB U YIJIOB
13 Ilepumerp u miomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB
14 [lepumeTp 1 momags GUryp, COCTABICHHBIX U3 MPSMOYTOJbHIKOB
15 IToHsATHE O paBHBIX TPEYrOJILHUKAX U IEPBUYHBIE IPECTABICHUS O PAaBHbBIX
¢burypax
16 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB
17 Tpu npu3Haka paBeHCTBA TPEYTOJIbLHUKOB
18 Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB
19 Tpu npu3Haka paBeHCTBA TPEYTOJIbLHUKOB
20 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB
21 Tpu npu3Haka paBeHCTBA TPEYTOJIbLHUKOB
22 [Tpu3HaKH paBeHCTBA MPSMOYTOJIBHBIX TPEYTOIBHUKOB
23 [Tpu3HaKH paBeHCTBA MPSMOYTOJIBHBIX TPEYTOIBHUKOB
24 CBoiicTBO MeMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K THIIOTEHY3€
25 CBoiicTBO MeMaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHON K THTIOTEHY3€
26 PaBHOOe/1peHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKU
27 [Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA
28 [Tpu3Haku 1 CBOKCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA
29 [Ipu3Haky u cBOMCTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA
30 HepasenctBa B reomerpun
31 HepaBeHnctBa B reomeTpun




32

HepasencrBa B reomerpuu

33 HepaBenctBa B reomeTpun

34 [IpsiMmOyTroBHBIN TPEYTOJIBHUK C yTJIOM B 30°

35 [IpsiMoyTonbHBIN TPEYTOJIBHUK € yTioM B 30°

36 Kontponbnas padota Nel o reme "TpeyronbHuku"

37 [TapamienpHble psAMbIE, UX CBOMCTBA

38 [Tarerit moctynat EBkinaa

39 HakpecT nexaiue, COOTBETCTBEHHbIE U OJHOCTOPOHHUE YTJibl, 00pa30BaHHbIE IPU
[IEPECEUCHUH MMApAIIENbHBIX MPSIMBIX CEKYIEN

40 Haxpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTJbl, 00pa30BaHHbIE IIPU
[IePEeCeUEHUH NapauIeIbHbIX MPSAMBIX CEKyIEH

41 Haxkpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbl, 00pa30BaHHbIC IIPU
[epeceueHU ! NapauIeIbHbIX MPSAMBIX CEKyILEH

42 Haxpecr nexariye, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YTJIbl, 00pa30BaHHBIC IPU
IIepeCeUCHUH MapaJIeIbHbBIX MPSIMBIX CEKYIEH

43 Haxkpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbl, 00pa30BaHHbIC IPU
[epeceueHU ! NMapauieIbHbIX MPAMBIX CEKyILEH

44 [Tpu3HaK napaaienbHOCTH NPSMBIX Yepe3 PABEHCTBO PACCTOSHUN OT TOYEK OJHOM
MPSAMOM 10 BTOPOH MPAMON

45 [Ipu3Hak napayenbHOCTH NPSMBIX YE€PE3 PABEHCTBO PACCTOSHUM OT TOYEK OJJHON
IIPSIMOM 10 BTOPOU MPSAMOM

46 CymMmMa yriioB TpeyrojibHUKa

47 CyMmMa yriioB TpeyrojibHHUKa

48 BHenue yriel TpeyrojipHuKa

49 BHelnue yribl TpeyrojibHUKa

50 KonrtponbHas padora Ne2 no teme "IlapannensHble npsMble, cymMMa yIioB
TpeyrojpHuKa"

51 OKpy»KHOCTb, XOp/Ibl 1 THAMETP, UX CBOWCTBA

52 KacarenpHast K OKpy»KHOCTH

53 OKpy’KHOCTb, BIIUCAHHAS B YTOJI

o4 OKpy’>KHOCTb, BIIUCAHHAS B yTOJI

55 [Tonsitue o I'MT, npumeHeHue B 3a1a4ax

56 [Tonstne o I'MT, npumeHeHue B 3a1a4ax

57 buccektpuca u cepelMHHBIN NEPIEHANKYISIP KaK T€OMETPUUECKHE MECTa TOUEK

58 OKpy>KHOCTb, OTIMCAaHHAsl OKOJIO TPEYTOJIbHUKA

59 OKpy»XHOCTb, ONMCaHHAs1 OKOJIO TPEYTOJIbHHUKA

60 OKpyXHOCTb, BITUCAHHAS B TPEYTOJIBHUK

61 OKpy»XHOCTb, BIUCAHHAS B TPEYTOJIbHUK




62

[Ipocreiine 3axa4n Ha IOCTPOEHUE

63 [Ipocreiimume 3a1aun Ha TOCTPOEHNE

64 Kontponbras padota Ne3 o teme "OKpyKHOCTh U KpyT. ['eomeTprueckue
nocrpoeHus"

65 [ToBTOpeHME 1 06001IIeHNE 3HAHNI OCHOBHBIX MOHSATUI M METOJIOB Kypca 7 Kiiacca

66 Hrorosas koHTpoabHas padoTta Ned

67 [ToBTOpeHME 1 006001IIeHNE 3HAHUI OCHOBHBIX IMOHSATUI M METO/IOB Kypca 7 Kiiacca

68 [ToBTOpeHune u 060061IeHNEe 3HAHUI OCHOBHBIX MOHSATUI U METO/IOB Kypca 7 Kiiacca

OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 yacoB, u3 Hux
YPOKOB,0TBE/ICHHBIX Ha KOHTPOJbHBIC PA0OTHI — HE Ooee 6




8 KVIACC

'N;') Tema ypoka Konrp.
i padoThI
[TapannenorpamM, ero Npu3HaKku U CBOMCTBA
[MapannenorpamMM, ero Mpu3HaKH U CBOWCTBA
YacTHble ciydyau napauiesorpaMMoB, UX IPU3HAKU U CBOMCTBA
4 YacTHble ciy4yan napauiesorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaJpar), ux
IIPU3HAKU U CBOMCTBA
5 YacTHble ciyyau napaauienorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpar), ux
IIPU3HAKU U CBOMCTBA
6 YacTHble ciyyau napaaiesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpar), ux 1
IIPU3HAKM U CBOMCTBA. BxoaHas koHTposbHast pabora Nel
Tpaneuus
PaBHOOOKas ¥ IPSMOYTOJIbHAS TPANCLIUU
PaBHOOOKAs ¥ IPSIMOYTOJIbHASL TPATICIIA
10 MeTto yIBOSHHS MeIUaHBI
11 [lenTpansHas cuMMeTpus
12 KontposnbHas padora Ne2 1o reme «HeTblpEXyTroabHUKID)
13 Teopema @aneca u TeopeMa O MPONOPIMOHATIBHBIX OTPE3KaX
14 CpenHsist TMHUS TPEyToJIbHUKA
15 Cpenusis TuHUS TPEYroJIbHUKA
16 Tpaneuws, e€ cpeaHsist TMHUAS
17 Tpaneuus, e€ cpeqHsis TUHUA
18 [TponoprimonanbHbBIE OTPE3KU
19 [IponopunoHaNbHbBIE OTPE3KU
20 IlenTp Macc B TpeyroJIbHUKE
21 ITooGHBIE TPEYTOIBHUKH
22 Tpu npusHaka nogo0ust TpeyroJIbHUKOB
23 Tpu npuzHaka nogo6us TpeyroJbHUKOB
24 Tpu npusHaka nogo0ust TpeyroJIbHUKOB
25 Tpu npuzHaka nogo6us TpeyroJbHUKOB
26 [Ipumenenue mogo6ust MPU pelIeHUH MPaKTUYECKUX 3a]a4
27 KonTponbnas padota Ne3 no teme "IlooOHbIe TpeyroapHUKN" 1
28 CaoiicTBa muiomaaen reoMeTpuyeckux Guryp
29 DopMyIbI TSI TUIOIIAM TPEYTOIBbHUKA, TTapaJliejorpaMmma
30 dopmyIibl I TUIOIIAAN TPEYTOJIbHUKA, TapajlieorpaMma
31 @DopMyITBI TS TUTOIIAAH TPEYTOJIFHUKA, MTapajlieiorpaMma




32

@opMyIsl IS IUIOIIAAH TPEYTOJIbHUKA, ITapajlIeorpaMmma

33 DopMyJbl I IO TPEYTrOIbHHUKA, Mapaienorpamma

34 Brruucienue miomaaei cioxxHeix GUryp

35 [Tnomanu ¢uryp Ha Kieryaroit Gymare

36 [Tnomanu mogoOHBIX Guryp

37 [Tnomaau momoOHBIX GuUryp

38 3aa4yu ¢ MPaKTHYECKUM CO/IepKAHUEM

39 3amauu ¢ MPaKTHYECKUM COJIEPKAHUEM

40 Pemenue 3a1a4 ¢ moMoIIpI0 METO/Ia BCHOMOTaTeIbHOM II0MIax

41 KonTponpnas padora Ne4 mo teme "Ilnomans"

42 Teopema I[Tudaropa u e€ npuMeHeHue

43 Teopema [Iudaropa u e€ npumeHenue

44 Teopema ITudaropa u e€ npuMeHeHue

45 Teopema [Iudaropa u e€ npumeHenne

46 Teopema I[Tudaropa u e€ npuMeHeHne
Omnpenenenre TPUTOHOMETPUYECKUX (PYHKIMIA OCTPOTO yrila IPSMOYTOJILHOTO

47 TPEYroJbHUKA, TPUTOHOMETPUUYECKIE COOTHOIICHHUS B IPSMOYTOJILHOM
TPEYroJbHUKE

48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

49 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

51 KonTponbnas paborta mo teme Ne5"Teopema [Tudaropa u Hauana
TPUTOHOMETpHUH"

52 Brincannble U IIeHTpalbHbIE YIJIbI, YTOJI MEXy KacaTelIbHOU U XOpA0ii

53 BrnucanHble M IEHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTeJIbHOW U XOpAOU

54 Brincannble U IIeHTpalbHbIE YIJIbI, YTOJI MEXy KacaTelIbHOU U XOpA0ii

55 VYTibl MeXAY XOpJlaMu U CEKYLIUMU

56 VYTIibl MeXAYy XOpJaMU U CEKYLIUMU

57 Brincannple 1 onMcaHHbBIe YETHIPEXYTOILHUKH, HX IPU3HAKU U CBOWCTBA

58 Brincansble 1 onucaHHbIe YETHIPEXYTOIBHUKHU, UX IPU3HAKU U CBOMCTBA

59 Brivcannple 1 onMcaHHbBIe YETHIPEXYTOILHUKH, HX IPU3HAKU U CBOMCTBA

50 IIpuMeHeHMEe CBOWCTB BIMCAHHBIX U ONMMCAHHBIX YETHIPEXYTOIBHUKOB MPH
peLIeHNH T€OMETPHUECKUX 3a1a4

61 [TpuMeHeHHne CBOWCTB BIMCAHHBIX U ONMMCAHHBIX YE€THIPEXYTOIBLHUKOB MTPU
peLIeHNH TeOMETPHUECKUX 3a1a4

62 B3aumHoOe pacronoxeHue IByX OKpPyKHOCTEH, 00IIHe KacaTeIbHbIS

63 Kacanune okpyxHOCTEHN

64 VYTIBI B OKpY>KHOCTH. BricaHHbIe U OTIMCaHHBIE YeTHIPEXyTOIEHUKA




[ToBTOpEHNE OCHOBHBIX MOHATUIN U METOZOB KypCOB 7 U 8 KJIaCCOB,

65 .
000011IeHNE 3HAHUNA

66 [ToBTOpEHNE OCHOBHBIX MOHATHIN U METOJOB KypCOB 7 U 8 KJIaCCOB,
00001IeHIEe 3HAHMIA

67 Hroroas koHTposabHas padboTta Ne6

68 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB KypCOB 7 U 8 KJIaCCOB,

000011eHHE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4acoB, u3 HUX
YPOKOB,0TBE/ICHHBIX Ha KOHTPOJbHBIC PA0OTHI — HE Ooee 6




9 KVIACC

Ne Koa-Bo
n/n Tema ypoka 4acoB
1 Omnpenenenue TpuroHoMeTpuueckux GyHkiuii yrinos ot 0° o 180°
2 ®opMmyJibl IPUBEICHUS
3 Teopema kocuHyCOB
4 Teopema kocuHycoB
5 Teopema kocunycoB.Bxomnas koHTpoabHas padoTta Nel 1
6 Teopema cuHycoB
7 Teopema cuHycoB
8 Teopema cuHycoB
9 HaxosxneHue AIuH CTOPOH M BEJTMYUH YIJIOB TPEYTOJILHUKOB
10 Pemenue TpeyroabHUKOB
11 Pemenue TpeyroabHUKOB
12 Pemenue TpeyroabHUKOB
13 Pemenue TpeyroabHUKOB
14 [IpakTHueckoe NpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB
15 IIpakTHyeckoe NpUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB
16 KonTponbnas padora Ne2no teme "Penienue TpeyroabHUKOB" 1
17 [TonsTHE O MPEeoOpa30BaHUHU OO0
18 CoOTBETCTBEHHBIE JIEMEHTHI TOT00HBIX PUTYP
19 CoOTBETCTBEHHBIE 3JIEMEHTHI TOI00HBIX GUTYp
20 Teopema o mpousBeieHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEAECHUHU OTPE3KOB
CEeKYLIHNX, TeOpeMa O KBaJipaTe KacaTeabHON
21 Teopema o mpou3BeIeHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHNUHU OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHOH
99 Teopema o mpousBeieHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEAECHUHU OTPE3KOB
CEeKYLINX, TeOpeMa O KBaJipaTe KacaTeabHON
23 [IpumeHneHue TeopeM B pelICHUH T€OMETPUUECKHX 3a]a4
24 [TpumeHeHne TeopeM B pEIICHUH TeOMETPUIECKHX 33124
25 [IpuMeHeHMEe TeOpeM B pEIIeHNU TeOMETPUIECKHX 3a/1a4
26 Kontponbras padota Ne3 o teme "I[IpeoOpazoBanne mogodus. Merpuueckue 1
COOTHOUIEHUS B OKpY>KHOCTH"
27 Onpenenenue BeKTOpoB. OU3NUECKUI U TEOMETPUUYECKHI CMBICI BEKTOPOB
28 CrnoxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO
29 CroxeHue 1 BBIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO
30 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHCIIO




31

PasnoxxeHne BeKTOpa 10 1ByM HEKOJIIMHEAPHBIM BEKTOpam

32 Koopaunats! BekTopa

33 CkansipHoe IPOU3BEACHNE BEKTOPOB, €r0 MPUMEHEHHE AJIs1 HAXOXKAECHUS JUIMH U
YIJIOB

34 CkansipHoe MpOU3BEACHUE BEKTOPOB, €0 IPUMEHEHHUE JIJIs1 HAXOXKICHUS [UIUH U
YTJIOB

35 Pemrenue 3amad ¢ mOMOIIBI0 BEKTOPOB

36 Pemienue 3a1a4 ¢ TOMOIIBIO BEKTOPOB

37 [IpuMeHeHne BEKTOPOB IS pelIeHus 3aaa49 (Gu3uKu

38 KonTponbnas pabora Ne4 mo teme "Bektopsr"”

39 JlekapTOBbI KOOPAMHATHI TOYEK HA IIOCKOCTH

40 YpaBHeHue npsaMoi

41 VYpaBHeHHE NpAMON

42 VYpaBHEHHE OKPYKHOCTH

43 Koopaunatsl Touek nepeceyeHus OKpy>KHOCTU U IIPAMOM

44 Metoa KOOpAMHAT NPH PELLICHUH F'€OMETPHUECKUX 3a/1ay, IPaKTUUECKUX 3aa4

45 Metoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 33/1a4, PAKTHUECKUX 3a1a4

46 Metoa KOOpAMHAT NPH peLLICHUH F€OMETPHUUECKUX 3a]a4, IPAaKTUUECKUX 3aa4

47 KonTponbnas padorta Ne5 no teme "JlekapToBbl KOOpUHATHI Ha IJI0OCKOCTH"

48 [IpaBusIbHBIE MHOTOYTOJIBHUKHU, BBIYMCICHHUE X 3JIEMEHTOB

49 Yucno mt. JInuHa OKPY>KHOCTH

50 Yucno n. J[nmrHa OKpy>KHOCTH

ol JliiHa AyTH OKpY>KHOCTH

52 Pannannas mepa yria

53 [Tnomans kpyra, cekTopa, CerMeHTa

54 [Tnomane kpyra, cekTopa, CerMeHTa

55 [Tnomans kpyra, cekTopa, CerMeHTa

56 [ToHsATHE O NIBMKEHHUHU TUIOCKOCTH

57 [TapannenpHsbIi IEpeHOC, TOBOPOT

58 [TapamienpHbIN IEPEHOC, TOBOPOT

59 [TapannenpHsbIi IEpeHOC, TOBOPOT

60 [MapannenbHbIiA IEpEHOC, TIOBOPOT

61 [TpumMeHeHMe ABMKEHUM IPU PELISHUH 33134

62 [IpaBunbHBIE MHOTOYTONIBHUKHA. OKPYKHOCTB. JIBH>)KEHHS TUIOCKOCTH.
CamocrosiTenbHas paboTa

63 [ToBTOpenue, 0000MIeHNE, CUCTEMaTH3AIHsI 3HAHUH. I3MepeHrne TeoMeTpHIECKIX
BeTMYUH. TpeyroisHIKN

64 IToBTrOopenue, o6o0mIeHne, cucreMaTu3anus 3Hanuil. [lapannensHeie u




NEPIEHUKYIISIPHBIC MIPSMBIE

65 [ToBTOpeHue, 0600IIeHNE, CUCTeMaTH3aKs 3HaHU. OKPYKHOCTh M KPYT.
['eomeTpuueckue nocTpoeHusi. YTiabl B OKPYKHOCTU

66 HroroBas koHTposbHas paboTta Ne6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66 4acoB, 13 HUX ypOKOB,0TBEAEHHBIX
Ha KOHTPOJIbHBIE pabOTHI — HE Ooiee 6




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Teometpusi. 7-9 knaccel, y4eOHUK JJIs1 00pa30BaTEIbHBIX OpPraHU3aN
/J1.C.Atanacsan/ Mocksa: [Ipocsemienue, 2021






