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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma mo MaTeMaTHKe AJIsi OOydYalOUIMXCS C 3aJEP)KKOW MCHXUYECKOrO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIET0 00pa30BaHUs MOATOTOBIEHA HA OCHOBE
denepanbHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTENbHOIO  CTAaHJapTa  OCHOBHOTO  OOIIEro
obpazoBanus ([Ipukaz Munnpocsemennss Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctoM roctuunu Poccuiickont ®@enepaunn 05.07.2021 ., per. Homep 64101) (nanee —
®I'OC 000), IlpumepHOH aganTUPOBAHHOH OCHOBHOW 00pa30BaTENbHONW MPOrPaMMbI
OCHOBHOT0O 00111eT0 00pa3oBaHusi 00yYarOIUXCS € 3a1eP>KKON ICUXUIECKOTO pa3BUTHS (Hajee —
ITAOOIT OOO 3IIP), IlpumepHoii pabouelt mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS MO
npeamety «Maremartukay, [IpumepHOi mporpaMMbl BOCIIMTaHMSI, C YYETOM PACIPENEIEHHBIX 10
KJlaccaM TpOBepseMbIX TPeOOBaHUN K pe3yibTaraM OCBOCHHS AJAaNTUPOBAHHON OCHOBHOM
o0pa3oBareIbHON MPOrpaMMbl OCHOBHOTO O0IIEro oO0pa3oBaHHs OOYyYarOIIUXCS C 3aJep>KKOU
NICUXUYECKOro pas3Butusi. B paboueil mporpamMme ydTeHbl uaed Hu mojoxeHus Konueniuu
pa3BUTH MaTeMarudeckoro odpasosanus B Poccuiickoii deneparyu.

OO0mras xapakTepucTHKa yueOHoro npeamera « MareMaTHkay

VYueOHblit npenMer «MaremaTHKa» BXOAUT B IpeIMETHYIO oOnacth «MaremaTuka u
uHpopmatuka». OH cHocoOCTBYET pa3BUTHIO BBIYHUCIUTEIBHOW KYyIBTYpPHl M JIOTHYECKOTO
MBILUIEHUS, (POPMHUPOBAHUIO YMEHHUS IOJB30BATHCS AITOPUTMAMH, a TaKXe NPHOOPETEHHUIO
MPAKTHYECKNX HABBIKOB, HEOOXOAMMBIX B MTOBCEIHEBHOM xuU3HH 00ydarommxcs ¢ 3[1P. YueOHsIit
IpeIMeT pa3BUBACT MBIIICHHE, NPOCTPAHCTBEHHOE BOOOpakeHHE, (DYHKIMOHAIBHYIO
rpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTHYECKH AaHATU3UpPOBaTh HMH(GOpMAIHMIO,
NPEACTaBICHHYIO B Pa3IMYHbIX (hOpMax.

OO0yueHne maTeMaTHKe AaET BO3MOXKHOCTH pa3BuBaTh y oOyuatommxcs ¢ 3[1P tounysio,
panMoHaNbHYI0 U MHPOPMATHUBHYIO pedb, YMEHUE OTOMpaTh HanOojee MOIXOISIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TpaduuecKue CpeicTBa s BBIPAKEHHS CYXACHHH M HaDIAIHOTO HX
IIPEACTABIICHMUS.

Heo6xonmumMbIM KOMIIOHEHTOM OOIIEH KYJNbTYpbl B COBPEMEHHOM TOJKOBAaHHM SIBISIETCS
of11ee 3HAKOMCTBO C METOJAaMH IMO3HAHHS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MpenMeTe U
METO/IaX MaTeMaTUKH, UX OTIIMYUNA OT METOJIOB JIPYyTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00
0COOEHHOCTSX NMPUMEHEHHUS] MAaTEMATUKHU JJIS PELICHUs] HAyYHBIX M MPUKIATHBIX 3a1ad. Takum
o0pa3zom, MaTeMaTHyecKkoe 00pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHUPOBAaHUE OOIIEH KyIBTYPHI
YeJI0BEeKa.



W3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET JCTETHYECKOMY BOCIIMTAHHIO YEJIOBEKa,
MIOHMMAHHUIO  KpacoTbl M  U3AILIECTBA MAaTEMATUYECKUX  PACCYKIACHHUH, BOCHPUSATHUIO
reoMeTpHUYECKUX (POpM, YCBOCHHUIO HJIEH CUMMETPHUH.

[Tporpamma oTpakaeT cofepxkanue o0yueHus mpeaMeTy «MaremaTHka» ¢ y4eToM 0COObIX
oOpa3oBaTenpHBIX MOTpeOHOCTEl oOyuaromuxcs ¢ 3[IP. OBnageHue ydeOHBIM TNpEIMETOM
«MaTteMaTuKa MpeCTaBIIsAeT ONPeIeIeHHYIO CIOKHOCTh s yuamuxcs ¢ 3[1P. YV oOyvaromuxcs
¢ 3I1P naunbosnee BhIpa’keHbl OTCTAaBaHHUS B PA3BUTHH CIOBECHO-JTOTMYECKHX (DOPM MBIIUICHHS,
MO3TOMY a0OCTpaKTHBIE M OTBJICUCHHBIE KAaTETOpPUU MM TPYAHOAOCTYIHBI. B TOoXe Bpems mpu
crienuanbHOM OOyueHHH OOydaromuecss MOTYT BBINOJNHATH 33daHusi 1o anroputMmy. OHu
BOCIIPUMMYUBEI K IIOMOILHY, MOTYT BBIIOJHUTH IIEPEHOC HA aHAJIOTMYHOE 3aJaHUE YCBOECHHOI'O
crniocoba pemieHust. CHUKEHUE pa3BUTHS MBICITUTEIBHBIX ONEPALUil M 3aMeJICHHOE CTAaHOBJICHHE
JIOTHYECKUX JIEHCTBUN NMPHUBOIAT K HEAOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX Y4YEeOHBIX
neiictBuil. Y oOywaromuxcs 3aTpyJHEHbl CUYETHBbIC BBIYMCIICHUS, NPOM3BOIMMBIE B yMme. B
IIMCbMEHHBIX BBIYMCIIEHUSAX OHU MOTYT IpPOIYCKaThb OAMH W3 MPOMEXKYTOYHBIX MIaros. llpu
paboTe ¢ YHCIOBBIMU BBIPRKCHUSMH, BBIYMCICHHEM HMX 3HAUYEHUS MOTYT HE YJIEpKUBATh
NPaBUIBHBIN MOPsIOK AevicTBuil. [lpu ynpormiennu, npeoOpa3oBaHUM BBIPAKEHUH ydaluecs ¢
3[IP He MOryT CaMOCTOATEIbHO IPHUHATH PEIIEHUE O IIOCIEA0BATEIBHOCTH BBIITOJIHEHUS
neiictBuil. KOHKpETHOCTb MBIIUIEHUS OCJIOKHSAET YCBOCHHS HaBbIKAa pPEIICHUS YPABHEHMIA,
HEPaBEHCTB, CUCTEMBI ypaBHEHHA. MM MaooCTyTHO COBepIIEHHE 00PAaTUMBIX OTIEpaIIHA.

Huskuii ypoBeHb pa3BUTHs JIOTMYECKHX OIEpaluii, HexoctaToyHas 0O0OOIIEHHOCTh
MBILUICHUS 3aTPYIHSIOT U3yueHHe TeMbl «DYyHKUUU»: MpH ONpeieNeHHH (PYyHKIMOHAIBHOM
3aBUCUMOCTH, TIpH ONHUCAHUU TpapUUecKOd CHUTyaluH, HCIONIB3Ysl TE€OMETPUUYECKHH,
anreOpandyeckuii, (yHKIMOHAJIBHBIN s3bIkH. Hepeako yuammuecss He BUISAT pa3HUIBI MEXIY
o0nacThio onpeeneHust QyHKIMH U 00JIaCThIO 3HAYCHHA.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMHU O(OPMIICHUS KPATKOM 3amucH, MpOBEACHUS
aHajM3a yCJOBHUS 3aJlaud, BblIeNeHus cyuiectBeHHoro. OOyuaromecs c¢ 3I1P 3arpyansiorcs
CZIeNaTh YMO3aKIIIOUeHHE OT OOIIEro K 4aCTHOMY, HEPEIKO BEIOUPAIOT HEPALMOHATIBHbIE CIIOCOOBI
pELIEeHNs, NHOT/Aa OTPAaHUYHUBAIOTCSI MAHUITYJISIIUSMU C YHCIIAMU.

[Ipu m3ydeHun reoMeTpuyeckoro marepuana odOyuarouecs ¢ 3[IP crankuBaroTcs c
TPYAHOCTBIO J€JIaTh JIOTMYECKUE BBIBOJABI, CTPOUTH IIOCIEHOBATEIbHBIE PACCYXKIACHUS.
Henpounsle 3HaHMA OCHOBHBIX TEOpPEM TIEOMETPUU TPHUBOJUT K OLIMOKaM B peEIICHUH
reoMeTpuueckux 3agad. OOyyaromuecss MOryT MOAMEHHUTh (HOpMyITy, HEIPAaBHILHO MPUMEHHUTD
teopemy. K cepbe3HbIM omMOKamM B peIIEHUHM 337a4 MPUBOAAT HEIOCTATOYHO pPAa3BHUTHIC
IIPOCTPAHCTBEHHBIE NpeACTaBIeHUS. VIM CI0KHO BBIIIOJHUTH YEPTEXK K YCIOBHIO, B THCbMEHHBIX
paboTax OHM HE MOTYT NIPUBECTU OOBSICHEHHE K YEPTEKY.

TOYHOCTBH 3aITOMUHAHUS U BOCIIPOU3BECHUS Yy4eOHOT0 MaTepHralia CHUKEHBI IO IPUYHHE
c1abOCTH MHECTUYECKOH NeATENbHOCTH, CyXeHus oObema mamatu. OOyuwaromumcs ¢ 3I1P
TpeOyercst OoJbIlle BPEMEHU Ha 3aKperieHHe MaTepHuaia, akTyalu3alys 3HaHUH 10 onope Mpu
BOCIIPOU3BEICHUU.

Jns mpeononeHus TpyAHOCTEH B M3ydeHHH YydeOHoro mpeamera «MaTeMaTHKa
HeoOXonuMa ajanTanus oO0beMa W XapakTepa yY4yeOHOro marepuaia K IO3HABaTEIbHBIM
Bo3MOkHOCTsIM yuamuxcsi ¢ 3[IP. Cnenyer ydeOHBII Marepuan MpenogHOCUTb HEOOIbIIUMHU
MOPIMSIMU, YCTIOXKHSISI €ro MOCTENEHHO, M3BICKUBATh CHOCOOBI ajanTal TPYIHBIX 3aJaHHM,
HEKOTOpblE TEMbl JaBaTb KaK O3HAKOMWTEJbHBIC; HCKIIOUaThb OTIEIbHBIE TpPYIHbBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUN MaTepual peKOMEHIYEeTCs U3y4aTh B IIPOLIECCE MPAKTUUECKOU
JESATEIBHOCTH MO pEIIeHHI0 3anad. OpraHndyeckoe €IMHCTBO IPAKTHUECKOM M yMCTBEHHOM
NESTeIbHOCTH YYAIIUXCS HAa YpOKaX MAaTEeMaTHKH CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHLHOMY
YCBOCHHIO 0a3MCHBIX MAaTEeMAaTUYECKUX 3HAHUN U YMEHUH.

Lenu 1 3aaun U3yyeHHs yueOHOTOo npenMeTa «MaremaTukay
[TpuopuTeTHBIMHU Yeramu 0OydeHUs] MaTeMaThKe B 5—9 Kiaccax sBISIOTCS:



* (opmMupoBaHHE LEHTPAJbHBIX MATEeMaTHMYECKUX  TMOHATHHA  (YMCIO, BEJIMYUHA,
reoMeTpuueckas (Qurypa, nepeMeHHas, BEpOATHOCTb, (YHKIHSA), OOECIEUMBAIOLINX
MPEEMCTBEHHOCTb M NEPCIIEKTUBHOCTh MAaTeMaTHYECKOT0 00pa3oBaHUsl 00y4aromuXcs ¢
3I1P;

* moaBeneHue oOyuatomumxcs ¢ 3[IP Ha gocTymHOM Aisi HUX ypOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTEeMaTHKH M OKPYKAIOIIETO MHpa, MOHMMaHHE MAaTeMaTHKH KaK 4acTu
o011el KyIbTyphl UeIOBEUECTBA;

" pa3BUTHE HWHTEJUIEKTYAJIbHBIX M TBOPYECKHX crocoOHocTeil obyuatomuxcs ¢ 3I1P,
MO3HABATENIbHONW AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTU MBIIJICHUS,
MHTEpeca K U3y4YEeHUIO MaTEMaTHKY;

* (opmupoBanue QyHKIMOHATFHONW MaTeMaTUYeCKOM TPaMOTHOCTH: YMEHHSI pAacIiO3HABATh
NPOSIBICHUS] MaTeMaTUYeCKUX MOHATHH, OObEKTOB M 3aKOHOMEPHOCTEW B pealbHbIX
KU3HCHHBIX CUTyallUAX W TPU HM3YYEHUHM JAPYTHX Y4YeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyTupoBaTh MX Ha S3bIKE MaTeMaTHKH U
co3JaBaTh MaTeMaTHYECKHUE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTH4YeCKUil ammapar
JUI pEIIeHUs] MPAaKTUKO-OPHEHTUPOBAHHBIX 3a/lad, MHTEPIPETHPOBATH U OIICHUBATb
MOJTYYECHHBIE PE3YJIbTaTHI.

JlocTikeHue 3THX el o0ecrieunBaeTcs PeleHUeM CIEAYIONINX 3a0ay.

* QopmupoBars y obyuaromuxcs ¢ 3[IP HaBbIKM y4eOHO-TIO3HABATEIILHON JESATEILHOCTH:
IUTAHUPOBaHKUE PaOOTHI, IOUCK PAI[MOHAIBHBIX MyTEH €€ BBIIOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATH MHTEIICKTYAJIbHOMY Pa3BUTHIO, (POPMHUPOBATH KauecTBa, HEOOXOIUMBIE
YeJIOBEKY [UIi TIONHOIIGHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOICTBEHHBIE
MaTeMaTu4ecko  JEATENbHOCTH: SICHOCTH W TOYHOCTH  MBICIH, HHTYHIIMH,
IPOCTPAHCTBEHHBIX MPEICTABIECHUH, CHOCOOHOCTH K MIPEOIOJICHUIO TPYAHOCTEH;

* (opMHUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYalIUXCS B paMKax MpeIMETHOW obiactu
«Marematuka u HH(popMaTHKay;

" pa3BUBATh NOHATHIHOE MbIIUIEHUS oOydatonmxcs ¢ 3I1P;

" OCYUIECTBJIATh KOPPEKIMIO TIO3HABAaTENbHBIX THporeccoB oOydarommxcst ¢ 3P,
HEOOXOIUMBIX JUIi OCBOEHUS MPOrPaMMHOI0 MaTepualia o ydeOHOMY MpeaMeTy;

" [IpegycMaTpUBaTh BOZMOXXHOCTH KOMIIEHCAIIUMU 00pa30BaTeNIbHBIX Je(PUIIUTOB B OCBOCHUN
IPEAIIECTBYIOIETO MPOrpaMMHOro Matepuana y odyuatonmxcs ¢ 3[1P u HemocraTtkoB B
UX MaTeMaTu4eCcKOM Pa3BUTHH;

* chopMHUpPOBATh YCTOHYMBBIN HHTEPEC YUAILIUXCS K IIPEIMETY;

" BBIABIISATH M Pa3BUBAaTh MaTeMaTHUYECKHE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHBIE JMHMM COACpXaHMUA Kypca MaTeMaTuku B 5-9 xmaccax: «Yucma u
BBIUUCIICHUS», «Anredpa» («AnreOpandyeckue BBIPAKEHUS», «YpAaBHEHHS U HEPAaBEHCTBAY),
«Dynkuun», «leomerpusi» («leomerpuueckue ¢uUrypel W HX CBOMCTBa», «M3mepeHue
reOMETPHUYECKUX BEIUUYUH»), «BeposTHOCT, M crarucTuka». [laHHbIE JTUHUM Pa3BUBAIOTCS
napajuieNbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCHMO OJ[HA OT
JpYTOi, a B TECHOM KOHTaKTe W B3auMopaeucTBuH. Kpome 3TOro, nx 0OBEIUHSET JIOTHYecKas
COCTaBJISIONIAs, TPATUIIMOHHO MPHUCYIAs MaTeMaTHKe U MPOHU3BIBAIONIAs BCE MaTEMAaTHUECKUE
Kypcel U conepxarenbHble JuHuU. ChopmynupoBanHoe B DexepallbHOM TOCYJapCTBEHHOM
00pa3oBareIbHOM CTaHIapTe OCHOBHOTO 001Iero 00pa3oBaHus TpeOOBaHUE «YMETh OIIEPUPOBATH
MOHATUSIMH: OTIPE/IeICHNE, aKCHOMa, TeOpPeMa, JT0Ka3aTeNIbCTBO; YMEHHE PACIIO3HABATh HCTHHHBIC
U JIOXKHBIE BBICKAa3bIBAaHUs, MPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS H
OTPHLIAHUS BBICKA3bIBAaHHI» OTHOCHTCS KO BCEM KypcaMm, a (POpMHPOBAHUE JTOTUUECKUX YMEHUN
pacripeiensercs o BceM rojiaM o0yueHHsl Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

Conepxanue 00pa3oBaHMS, COOTBETCTBYIOIIEE IPEIMETHBIM pE3yJIbTaTaM OCBOCHUS
[TpumepHoii pabodyeil mporpaMMel, pacHpeAeIEHHbIM N0 TofaM OOYyYeHHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPHHLIUIHAIBHBIM BONpPOCaM OOydYaroUIHecs



o0palianuch HEOTHOKPATHO, YTOOBI OBJAJEHHE MaTeMaTHYECKUMHU TOHSATHSAMHM WM HaBBIKAMU
OCYILECTBISJIOCH ~ MOCHENOBATEIbHO W MOCTYNAareidbHO, C  COOJIOACHHEM  IPUHIIHIA
IIPEEMCTBEHHOCTH, @ HOBbIE€ 3HAaHUS BKJIIOYAIUCh B OOIIyI0 CHCTEMY MaTeMaTHYECKUX
npencrasiaeHuit  obydatomuxcst ¢ 3I[IP, pacmmpsas u  yoiyOnas e€, oOpasyss NpodHbIE
MHOXXECTBEHHBbIE CBs3M. OOmme wenu wu3ydeHus yuyeOHoro mpeamera «Maremarukay
npezcTasiensl B [IpumepHoit paboueil mporpamMmme 0CHOBHOTO O0IIEro 00pa30BaHuUsI.

OcobenHocTr 0TOOPA U alanTalliy y4eOHOTO MaTepHaia 1o MaTeMaTuke

OO6yuenne yueOHOMY mpeamery «MareMaThka» CTPOUTCS Ha CO3JaHMM ONTHMAJIbHBIX
YCIIOBUH JIJIs1 YCBOGHUS MPOrpaMMHOro Marepuaina obyyaromumucs ¢ 3I1P. bonpiioe BHuuManue
yaensiercs oTOopy ydeOHOro marepuana B COOTBETCTBUU C NPUHIMIIOM JOCTYHMHOCTH IIpH
COXpaHEHUU OO0mIero 0a30BOrO ypPOBHS, KOTOPBIA JODKEH MO COAEPKAHUI0 U 00beMy OBITh
aJlanTHPOBaHHBIM JuIs oOyuatomuxcs ¢ 3[1P B cooTBeTCTBUU ¢ UX 0COOBIMH 00pa30BaTEIbHBIMU
norpeOHocTssMU. Crienyer oOneryuTh OBJIajgeHHe MarepuaioM oOydarommumucs ¢ 3[1P
MIOCPE/ICTBOM €r0 JIETAIBHOTO OOBSICHEHUS C CHUCTEMaTHYeCKUM IOBTOPOM, MHOTOKPATHOM
TPEHUPOBKH B NMPHUMEHEHHH 3HAHHM, MCIOJIB3Ys NMPHEMbl aKTyalu3aluu (BU3yajbHas oOIopa,
MaMsITKa).

[IpumepHass mporpamMma MpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX  M3MEHEHHH:
yMEHBIIIEHUE 00beMa TEOPETUUECKHUX CBEICHH, BHIHECEHHE OTACIBHBIX TEM MM LIEJIBIX pa3/ieioB
B Marepuasbl s 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYCHHUS.

N3menenns nporpammel B 7-9 ki1accax

T'eomempus

CnenyeT OCHOBHOE BHUMAaHUE YAEIUTh NIPAKTUUECKONW HAIPABIECHHOCTH Kypca, UCKIIOUHB
U YNpPOCTUB HauOoJiee CIOXKHBIA Ui BOCHPHUATHS TeopeTHueckuil marepuan. Ha ypokax
reoMeTpuH He0OXOAMMO MAaKCHUMaJIbHO HCIIOJIB30BaTh HATTISAHBIC CPEICTBA O0y4YeHHs, OoJblIe
MIPOBOJUTH MPAKTHUECKUX padoT ¢ yyamuMmucs, pemars 3a1aud. CTpOUTh pelieHue 3a1ad Mmpu
MOCTOSTHHOM OOpaleH!H K HarsiIHOCTH — PUCYHKAM U YePTEexkKaM.

O3HakOMUTENBHO AaTh TeMBbL: «Teopembl U 10Ka3aTeabCTBO. AKCHOMBI», «Jl0Ka3aTenbCTBO
OT IPOTUBHOr0», «CyIIECTBOBAHUE U E€IMHCTBEHHOCTb NEPIEHIUKYJIApa K MpsAMoi», «Metox
reOMETPUUYECKUX MecT», «Meron yaBoeHus meauansl», «Teopema Paneca u Teopema o
IIPONOPLIUOHAIBHBIX OTpE3Kax», «Ientp Mace TPEYTOJIbHUKAY, «3menenune
TPUTOHOMETPUUYECKUX (DYHKIMI MPH BO3PACTAHUU yTriiay, « DOpMyIIbI sl paiyCcOB BIIMCAHHBIX
U OIHMCAaHHBIX OKPYKHOCTEH IPaBUIBHBIX MHOIOYI'OJIBHUKOBY», «YPaBHEHHUE IPSMON»,
«/IBnxenue», «CBoicTBa ABMKEHUA», «TeopeMa 0 MPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYILUX, TEOPEMA O KBAaAPaTe KacaTeIbHOW.

Crenyer yMEHBIIUTHh KOJMYECTBO YacoB Ha u3ydeHHe TeMm: «CHMMETpUYHBIE (UTYpBHIL.
OcHoBHbIE CBOMCTBAa OCeBOW cuMMeTpumn», «llenTpanpHas cummerpus», «llapamiensHblit
nepeHocy», «IloBopor», «IIpeobpazoBanue nogodus. Ilogo6ue COOTBETCTBEHHBIX AJIEMEHTOBY,
«OCHOBHBIE 33J]Ja4M Ha IOCTPOEHHE C IIOMOILBIO UPKYJIS U TUHEUKN», «JleKapTOBbI KOOpAUHATHI
Ha IJIOCKOCTHY, «Perenne TpeyroasHUKoBy, «Ilogobue purypy.

BricBOOOAMBIIIIECS Yachl HCIIONB30BaTh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

Buasl  peareabHocTH  obyuyarommxess ¢ 3IIP, oOyciaoBiieHHBbIe  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH H oO0eclmeYNBAKIIHE OCMBICICHHOE OCBOCHHE
cojepkaHuM 00pa3oBaHMs MO npeaMery «MaremaTuka

Copnepxanue BUAOB JesTenbHOCTH oOyuwaromuxcs ¢ 3[IP ompenensercss ux ocoObMu
o0pa3zoBaTenbHBIMU MOTpeOHOCTAMHU. [ToMuMo mupoko ucnonabzyembix B OOIT OO0 obmux s
BCeX 00yYaromuXcs BUAOB JCATEIBHOCTU CIENYeT YCUINTh BUIBI ACATEIBHOCTH CeUU(UIHbIC



JUIL  JaHHOW KaTeropuu JeTei, o0ecreynBaroliie OCMBICICHHOE OCBOCHHE COJICPIKaHHS
00pa3oBaHUsI 10 MPEIMETY: YCUIICHUE MPEAMETHO-TIPAKTUUECKOM NesTeTbHOCTH C aKTUBH3AIMeH
CEHCOPHBIX CUCTEM; UepPEIOBaHUE BUIOB JEATEILHOCTH, 33CHCTBYIOIIUX PA3TUYHbIE CECHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OIIOPOil Ha AITOPUTM; «IIOIIATOBOCThY B U3YUYEHUH MaTepuana;
UCTIOJIb30BAaHUE JONOJIHUTEIBHON BU3yaJbHOM OMOPHI (CXeMBbl, IAOIOHbI, ONOPHBIE TaOIHIIbI);
peueBoil OTYET O MPOLIECCe M Pe3ysIbTaTe JIeATENLHOCTH; BBINOJHEHHE CIICUATBHBIX 3aJaHUH,
o0ecreynBaroIuX KOPPEKLUHUIO PETYIISAINA Y4eOHO-TI03HABATebHON JeSITeIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJybTara.

Temarnueckas u TepMHUHOJIOTHYECKas J1ekcuka cooTBeTcTByeT OOIT OOO.

Jns obyuaromuxcst ¢ 3[1P cymiecTBEHHBIM SBISIOTCS HMpPUEMBl pabOTHI € JIEKCHYECKUM
MaTepHuasoM 1o npeamMety. [IpoBoautcs crienuanbHasi paboTa 1o BBEICHHIO B aKTHBHBIH CII0Baphb
00yYaromuxcs COOTBETCTBYIOIIEH TEPMHHOJIOTUH. M3ydaemble TEpMUHBI BBOJSATCS Ha
MIOJIICEHCOPHON OCHOBE, 00s3aTelbHA BH3yalbHas MOJICPKKA, aJrOPUTMBI PabOTHI ¢
OIpeJICIIEHUEM, OTIOPHBIE CXEMBI ISl aKTyaIu3aluid TEPMUHOJIOTHH.

PABOYAA [TPOI'PAMMA
YYEBHOTI'O KYPCA «'EOMETPUS». 7-9 KIIACCBI

Ilenn u3yvenus: yaeGHOro Kypca

O6ume nenu n3ydeHus: yuebHoro kypca «l'eomerpus» npencrasiensl B IIOOIT OOO.
OHM 3aKITIOYaroTCs, MPEXAE BCErO B TOM, YTO HAa YPOKaX I€OMETpUH OOYYaroIIUMCS YUHTCS
IIPOBOJUTH JTOKA3aTEJIbHBIE PACCYKICHHsI, CTPOUThH JIOTUYECKUE YMO3AKIIOYECHUS, JOKa3bIBaTh
VCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIEHUS «OT
IPOTHBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYyIUpPOBaTh OOpaTHBIC YTBEpKAcHUsA. B
O0y4eHHH YMEHHIO pacCyXJaTb COCTOMT BaXHOE BOCHHUTATEIbHOE 3HAUCHHE W3YUYCHUS
TE€OMETPHUH, IIPUCYILEE UMEHHO OTE€YECTBEHHOM MAaTEMaTUYECKOM LIKOJIE.

Bropoii nensio u3ydeHust TEOMETPUU SBIISIETCS UCIIOIB30BaHUE €€ KaK MHCTPYMEHTA IIPU
pELIEHNN KaK MaTEMaTUUECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOUINXCS B pealbHON )KU3HHU.
OTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENbHAS JIMHUS B U3yUYEHUU I'e€OMETpUU B 1mikonue. Jlus
3TOr0 YYHUTENI0 PEKOMEHIyeTcsl MOoAOMpaTh 3aJayd MPAKTUYECKOro Xapakrepa Ui
paccMaTpuUBaEMbIX TEM, YYUTh OOYYalOMIMXCS CTPOUTh MAaTEMaTHUYECKHUE MOJENN PeabHBIX
KU3HEHHBIX CHUTyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH AaJEKBATHOCTb IOJIYYEHHOI'O
pesynbrara. KpailHe BaXHO MNOAYEPKMBATH CBA3M TE€OMETPUU C JAPYTUMHU IpeaIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONpEICNCHHS  IEOMETPUYECKMX (GUIryp U IOHATHH,
JeMOHCTPUPOBATh MPUMEHEHHE TIOTYUYCHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTU CBSI3U HauboJee
SpKO BUJHBI B TeMaX «BekTops», « TpuroHoMeTpuueckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema ITudaropay.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY miaHy B 7-9 kiaccax u3ydaercss ydeOHbIH kype «[eomerpusi»,
KOTOPBII BKJIIOYAET CJIEAYIOLINE OCHOBHBIC pa3zeibl conepxkanus: «['eomerpuueckue Gurypsl u
UX CBOMCTBa», «/3MepeHHe reoOMeTpUUECKUX BEJIIMYMHY», a TaKKe «/[ekapToBbl KOOpAMHATHI Ha
TUIOCKOCTHY, «BekTopby, «JIBmwkenus miockoctu» u «IIpeodbpazoBanus mogo0us».

Y4eOHbIH MIaH npeaycMaTpUBACT U3ydYeHHEe FeOMEeTpUH Ha 0a30BOM YPOBHE, UCXOMS U3
He MeHee 68 yueOHBIX YacoB B yueOHOM T'O/1y, BCETO 3a TpH rofa o0y4yeHus — He menee 204 4acos.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHUA)

7 KJIACC



HavanbHele nmonsaTus reoMerpuu. Todka, mpsmasi, OTpPE30K, Jiyd. Yroi. Buasl yrios.
BeprukanbHele U CMeXHbIE yIubl.  buccektpuca ymia. JlomaHas, MHOIOYIOJbHUK.
[TapamienbHOCTD U NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummempuunvie gueypvl. OcHosnvle ceolicmea ocegoul  cummempuu’. TIpumepst
CUMMETPUU B OKPYIKAIOIIEM MUDE.

OcHosHble NOCMPOEHUs C NOMOWBIO YUPKYIS U TUHEUKU.

Tpeyronpauk. BwicoTa, Meamana, OWCCEKTpHCa, HMX CBOWCTBAa. PaBHOOEIPEHHBIN W
PaBHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpEeyrojbHUKA.

CpoiicTBa W TpHU3HAKH paBHOOEIPEHHOrO TpeyrojipHUKa. [IpU3HAaKM paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpU3HAKU NapauleabHbIX NpsAMbIX. CyMMa yIJioB TpeyrojbHUKa. BHemHue
YTIIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeIUaHbl MPSMOYIOJIBHOI'O TPEYTOJIbHUKA,
NpOBEACHHOW K runoreHys3e. IIpu3Haku paBeHCTBa NPSAMOYIOJBHBIX TPEYTrOJIbHUKOB.
IIpssMOyTOnBbHBIN TPEYTOJIBHUK € yriaoM B 30°.

HepaBeHcTBa B rTEOMETPUN: HEPABEHCMBO MPEY201bHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOH,
Teopema o 0oJIbIleM yriie u 00JbIIeii cTOpoHE TpeyroiabHUKA. [leprneHIuKyIsap U HaKIOHHAS.

I'eomempuueckoe mecmo mouex. bUCCeKTpuca yriia U CEpeJUHHBIN MEPIECHIUKYIAP K
OTpE3KYy KaK Nr€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb U KpyI, XOpJa M JuaMeTp, HUX CBOMCTBAa. B3auMmHOe pacnosnoxeHue
OKpY>KHOCTH U Ipsimoii. KacarenbHas u cexy1as K OKpyHocTU. OKpy>KHOCTb, BHUCAHHAsSI B yTOJI.
Bnucannas 1 onvcaHHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

YerslpéxyronpHuku. IlapamienorpamM, ero mpu3Haku M CBOWCTBA. YacTHBIE Cilydyau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBaJpar), UX NMPU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamers.

Memoo yoeoenus meduansl. Llenmpanvhas cummempusi.

Teopema @aneca u meopema 0 nNpPonopyUoHanbHLIX ompeskax. CpeaHHe JIMHUU
TPEYroJIbHUKA U Tpaneuuu. Llenmp macc mpey201bHUKa.

Ilooobue mpeyzonvruros, Kod¢hgduyuenm nodobus. I[lpuznaxu nodobuss mpey2oibHUKOS.
[TpumeneHne nog00Hs MPH PEIICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa momaneit reomerpudeckux ¢uryp. Gopmyssl Ui MIOMAAN TPEYTrOJIbHUKA,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAeH MOJ00HBIX GUTyp.

Brruucnenue miomaaeit TpeyroJibHUKOB 1 MHOTOYTOJIEHUKOB Ha KJIETYaTo Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mpu pemeHuN MPaKTHYECKUX
3a/1ad.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yrIja IpsIMOYTOJIBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GyHkun yriaos B 30°, 45° u 60°.

BrnucanHble U LEHTPAIBHBIE YIUIBI, YIOJI MEXAY KacaTeIbHOM U XOPAOWU. YTIIBI MEXKIY
XOp/aMHU U CeKyLIUMHU. BrincanHble M ONMCaHHbIE YETBIPEXYTOIBHUKY. B3auMHOE pacroioskenne
IBYX oKpyxHOcTel. Kacanue okpykHocTeil. O01ie kacaTenbHbIe K ABYM OKPYXKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB ot 0° go 180°. OcCHOBHOE TpPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEIACHMUSL.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCII0JIB30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

! 3Z[GCI> " Jajiec KypCuBOM 0003HAYCHBI TEMbI, U3YUCHNC KOTOPLIX NIPOBOJAUTCA B O3HAKOMUTCIIBHOM IIJIaHEC.
Henaror CaMOCTOATCJIbHO OIPEACIIACT 00BeEM Hn3y4acMoro MarcpuaJjia.



Ilpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX INEMEHMOB.

Teopema o npouzeedenuu ompe3Kos xopo, meopemvl 0 NPOU3IBEOEHUU OMPEIKOE CEKVUJUX,
meopema o Keaopame KacamebHOLl.

Bekrop, amuHa (MOIyJb) BEKTOpa, COHAMPABJICHHBIC BEKTOPBI, MPOTHBOIMOJIOXKHO
HaTpaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalMHd HaJ
BeKTOpaMH. Pa3ioeHne BEKTOpa 1Mo JByM HEKOJUIMHEApHBIM BekTOpaM. KoopauHaTel BeKTOpa.
CkassipHOE IPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISl HAXOXKICHHUS JJTUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA TIUIOCKOCTH. YpasHeHusi npsmoii W OKPYKHOCTH B
KOOp/IMHATAaX, IEPECEUCHUE OKPYKHOCTEH U MPAMBIX. METOI KOOPAUHAT U €r0 MPUMEHEHHE.

[TpaBusIbHBIC MHOTOYTOJILHUKH. [IJTHHA OKPY)KHOCTHU. [ pajycHas U pajuaHHasi Mepa yria,
BBIUMCIICHUE JUTUH JIyT OKpYyKHOCTe#. [Tnomaas kpyra, cekropa, CerMeHTa.

Heudcenus  nnockocmu U GHYmMpeHHue — cummempuu — Queyp  (dnemMeHmapHvle
npeocmaenenus). Ilapannenvuviil neperoc. Ilosopom.

KoHTpo/ibHO-u3MepHuTe/IbHbIe MaTepPHAJIbI

[IpoBeeHue OLEHKM [OCTMIKEHUH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHUS Y4eOHOTO
npeaMeTa MPOBOAUTCS B JOpPME TEKYIIEro U pyOeKHOTO KOHTPOJISI B BUJIE: KOHTPOJIbHBIE PaOOTHI,
CaMOCTOSITENIbHBIE PAa0OTHI, 3a4eTbl, MAaTEeMAaTUYECKUE IMKTAHTBI, NPAKTUYECKUE pPaOOTHI,
MIMCBbMEHHBIN OTBET 110 MHIMBUYAJIbHBIM KApTOUKAM-3a/IaHUSM, TECTUPOBAHHUE.

Jns  obyuaronuxcss ¢ 3P Bo3MoOXHO wu3MeHeHHE (OPMYIUPOBKU 3aJaHUN Ha
«TIOIIATOBYIO»,  aJaNTalfio MpejIaraeMoro oOydarolmeMycss TeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuayia: HCIOJb30BAHME YCTHBIX M NHMCbMEHHBIX MHCTPYKLMH, YIpOILEHHE
JUTMHHBIX CJIOKHBIX (POPMYJIHMPOBOK MHCTPYKIUH, pelIeHne C OMOpoil Ha anroput™, obOpaserl,
MCTIOJIb30BAHUE CIIPABOYHOM MH(OPMAITHH.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBalMsl K OOYyYEHHIO MaTeMaTHKe W IEJICHANPABICHHOW MO3HABATEIbHOU
IEATEIIbHOCTH;

NOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 IPaKTHYECKYIO AEATeIbHOCTD,
TPeOYIOIIYI0 MaTEeMaTHYECKUX 3HAHUH, B TOM YHCJIC YMEHHE YYUTHCS Y JPYTHX JIIOACH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYalUIO, OBITh TOTOBBIM JICHCTBOBAaTh B
OTCYTCTBHUE rapaHTHU ycIiexa;

crocoOHocTh oOyuwaromuxcs ¢ 3IIP k oco3HaHMIO CBOMX JEQHUIMTOB M IPOSBICHUE
CTPEMJICHUS K UX TPEOJI0JICHUIO;

CIIOCOOHOCTB K CAMOPa3BUTHIO, YMEHHE CTaBUTh JTOCTH)KUMBIE LIEJIH;

YMEHHE pa3indyarh y4eOHbIC CUTYAIHHU, B KOTOPBIX MOXKHO JICHCTBOBATh CAMOCTOSITEIBHO,
U CUTyallMd, TJ€ CIIEAyeT BOCHOJB30BaThCs CIIPaBOYHOW WH(popManueil win ApyruMu
BCIIOMOT'aTeIIbHBIMH CPEICTBAMH;

CIIOCOOHOCTB IIEPEHOCHUTH ITOJTyYCHHBIC B X0/1¢ 00yUYCHUS 3HAHUS B aKTYIBHYIO CUTYaIIUI0
(TIpH perIeHNH KUTSHCKUX 3a1a4, TPEOYIOIMX MaTeMAaTHUECKIX 3HAHUH );

CIIOCOOHOCTH OPUEHTHPOBATHCS B TPEOOBAHUSX U MPABWIIAX IPOBECHUS IPOMEKYTOUHON
1 UTOTOBOM aTTECTaIUM;

OBJIaJICHHE OCHOBaMH (PHHAHCOBOW IPaMOTHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

Osnadenue ynugepcanbHoMu Y4eOHbIMU NOZHABAMETbHBIMU OCUCMBUAMU:

YCTaHABJIMBATh NPUYUHHO-CIEIACTBEHHBIE CBA3M B XOJE YCBOCHHS MaTeMaTUYECKOIO
MarepHaia;

BBISBJIATH e(DUIIAT JaHHBIX, HECOOXOAMMBIX JUIsl pEIICHUS TOCTABICHHOW 3a/1a4W;



C MOMOIIBIO YUUTENS BBIOMPATh CIOCO0 peIIeHus] MaTeMaTH4eCcKoi 3a1aun (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEILICHHS);

OPUMEHATh U TPeoOpa30BbIBaTh 3HAKM M CHMBOJIBI B XOJI€ PEIICHUS MAaTeMaTHYECKHX
3ajay;

yCTaHABJIMBATh KICKOMOE U JIaHHOE TPU PEIICHUH MaTeMaTUYeCcKo 3a1a4H;

MOHUMATh U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3TMUHBIX BUAOB U (POPM MpEICTaBICHUS;

WITIOCTPUPOBAThH pelIaeMble 3a/1a4i TpapUueCKUMH CXeMaMHu;

3¢ PEKTUBHO 3aLIOMUHATh U CUCTEMATU3UPOBATH HH(POPMAITHIO.

NOHMMAaTh M UCHOJb30BATh MAaTEMAaTUYECKHE CpEACTBA HArMSAHOCTH (rpaduky,
JMarpaMMbl, TaOJIUIBI, CXEMBI U JIp.) U WLTIOCTPALIH, UHTEPIPETALINH, apTyMEHTAIIHUH.

Osnaodenue yHueepcaibHbiMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCTICIEUAMU:

OpPraHM30BBIBATh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTEIEM U
CBEpCTHHKAMHU B IIPOIIECCE pEIICHUs 3a/1aY;

B3aUMOJICHCTBOBATh M HAXOAUTH O0IIME crIOcOOBI paboThI; paboTaTh B IPYyIIE: HAXOAUTh
of111ee pereHe 1 pa3pemaTh KOHPJIUKTH HA OCHOBE COTJIAaCOBAHUS MO3HUIIMHN U y4€Ta HHTEPECOB;
CIIymaTh napTHépa; GopMyIHMpOBaTh, AprYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAJTUYMU Pa3HBIX TOYEK 3PEHUS U
paszpematb KOH(QIUKTHI HA OCHOBE Y4ETa MHTEPECOB U MO3UIMIA BCEX YYACTHUKOB,;

apryMEHTHPOBATh CBOIO TO3UIHUI0 M KOOPIMHHPOBATH €€ C MO3UIMAMU MApTHEPOB B
COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIET0 PELICHUsI B COBMECTHOM IEATETbHOCTH;

BBIIIOJIHATH CBOIO 4acTb palOThl, JOCTHUraTh KauyeCTBEHHOTO pe3ysibTaTa U
KOOPJAMHUPOBATh CBOM JICHCTBUS C IPYTUMHU WICHAMHU KOMaH/IbI,

OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIHIA IPOIYKT.

Osnadenue ynugepcanbHbIMu Y4eOHbIMU PECYIAMUBHBIMU 0CUCHEUAMU:

CTaBUTh II€7M, BBIOMPATh H CO3[aBaTh QJITOPUTMBI IS pEIICHUs y4eOHbIX
MaTeMaTHYECKUX MPoOIieM;

IUIAHUPOBATh M OCYILIECTBIATH JAEATENbHOCTb, HANpPABICHHYIO Ha peIIeHHEe 3ajad
HCCIIEI0BATENLCKOTO XapaKTepa.

dopmynupoBaTh M yAepXKHBaThb  y4eOHyI0O  3agady, COCTaBJIATh IJIaH |
IOCJIEIOBAaTEIbHOCTh JSHCTBUM;

OCYILECTBIIATH KOHTPOJIb MO0 00pa3ily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

KOHTPOJIMPOBATh NPOIIECC M Pe3ybTaT yueOHOM MaTeMaTHUECKOM e TeTbHOCTH;

aJICKBaTHO OLIEHUBATh MPABUIILHOCTh WM OLIMOOYHOCTH BHITIOJIHEHHS yueOHOM 3a1a4, eé
O0OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIICHuS;

CIIMYATh CIIOCO0 AEHCTBHUS M €r0 pe3ybTaT C 3aJaHHBIM STAJIOHOM C LIEJIbI0 0OHAPYKEHUS
OTKJIOHEHHUM U OTIIMYMA OT ATAJOHA.

NpPeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUH YUeOHOH 3a/1a4H;

NOHUMAaTh MPHUYMHBI, MO KOTOPHIM HE ObUI JOCTHUTHYT TpeOyeMblid pe3yJbTar
NesITeIbHOCTH, ONPEENIATh TO3UTUBHBIC U3MEHEHHUSI M HAIIPaBICHU, TpeOyIoe AambHeHIen
paboTsI;

peryaupoBarTh crioco0 BeIPayKEHHs SMOLIUH.

MNPEJIMETHBIE PE3YJIbTATHI

PesynbTathl ocBoeHUs yueOHOTO ipeameTa «MaTemaTrka (BKItouas anredpy, TeOMEeTpHIo,
BEPOSITHOCTh M CTAaTHCTHKY)», paclpeielieHHble MO TrojgaM oO0yudeHUs, (GOpMyITUpPYIOTCS IO
MPUHIAITY 100aBIEHUS HOBBIX PE3yJbTaTOB OT Toja K TOAy, YK€ HAa3BaHHBIC B MPEIBLIYIIHX
rogax TO3WIMH, KaK TMPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YYUTHIBAIOTCS (pE3yJbTaThl
OUYEPETHOTO T0J1a IO YMOTYAHUIO BKITFOYAIOT PE3YJIbTATHI MIPEABLIYIIHX JIET).

IJIAHUPYEMBIE NTPEAMETHBIE PE3YJIBTATBI OCBOEHUS PABOYEM

IMPOT'PAMMBI KYPCA «TEOMETPHS» (ITIO 'OJAM OBYYEHUS)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS



JOJDKHO 00ecTieuynBaTh JOCTHKEHUE CIETYIOIUX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3YIbTAaTOB:

7 KJIIACC

Pacnio3HaBaTh W3ydeHHBIE TIEOMETpUYECKHE (UIyphl, ONpPEACNsATh HUX B3aUMHOE
pacroiio’keHue, n300pakaTh TeOMETPHUECKUE (PUTYPBI; BHIIOIHATH YEPTEKHU MO YCIOBHIO 330a4H.
W3MepsATh NTMHENWHbIE U YIJIOBBIE BEJIWYMHBI. PemiaTe 3a1auu Ha BBIYMCIEHUE JJIUH OTPE3KOB U
BEJIMYHH YTJIOB.

Jenatb rpyOyio OLIEHKY JTMHEWHBIX U YTJIOBBIX BEJIWYHH NPEIMETOB B PEATbHOM KHU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PazinnuaTh pasmMepsl ’TUX 0OBEKTOB I10 MOPSIKY BETHYUHBI.

Crtpoutp 4epTexu K reOMETPUUECKUM 3a7adaM (C UCIIOJIb30BAHUEM CMBICIIOBOM OIOPBI:
HaBOJSIINE BOIIPOCH W/WIIK aJlTOPUTMA YUEOHBIX JCHCTBUI).

[Tonp30BaTbcs NpPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, MHCIIOJIB30BAaTh IPU3HAKU H
CBOMWCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOAUTE TOKA3aTENILCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaTbcs NpHU3HAKAMU PABEHCTBA MPSIMOYIOJbHBIX TPEYIOJIbHUKOB, CBONCTBOM
MEJUaHbl, MPOBEACHHOM K TUIIOTEHY3€ NPSIMOYIOJBHOIO TPEYrOJbHUKA, B PELICHUH
TeOMETPUUECKUX 3a7ay (C HCIOJb30BAHUEM 3PUTEIBHON HATMSAHOCTH W/MIM BepOanbHOM
OIIOpBI).

OnpenensaTh NapayuieIbHOCTh NPSAMBIX C MMOMOINBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTrOoH IPSIMOM.

Pemmarp 3amaun Ha kieT4aroit Oymare.

[TpoBOIUTH BBIYMCICHHS M HAXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHHS YIJIOB B
T€OMETPUUYECKHX 3aJja4aX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOT'OYT'OJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPU NEPECCUECHUH IBYX MapauIeIbHbBIX MPSIMBIX CeKylIel. Pemars
IIPAKTUYECKUE 3a7a4y Ha HAXO0KICHHUE YTIJIOB.

HMeTs npencTaBiaeHue O MOHATHE FEOMETPUYECKOIO0 MECTA TOYEK.

@opMynHMpOBaTh ONPEAECICHUS OKPYKHOCTH M KpPyrd, XOpAbl U AUAMETPA OKPYKHOCTH,
IIOJI30BAThCA UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOKCTBA IIPU PEILICHUU 3aad.

OpueHTHpOBaThCS B TOHATUSAX: ONUCAHHAsl OKOJIO TPEYIOJbHUKA OKPY)KHOCTb, LIEHTP
OIMMCaHHOH OKpyXHOCTU. OnepupoBaTh Ha 6a30BOM ypoBHE (paKTaMH O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYT'OJILHUKA IIEPECEKAIOTCS B OAHOU TOYKE, U O TOM, YTO CEPEAUHHBIC IIEPIICHIUKYIISAPBI
K CTOPOHAM TPEyTOJIbHUKA [IEPECEKAOTCS B OJHOU TOYKE.

OpueHTHpOBAThCS B TMOHATHUSAX M OINEPUPOBaTh Ha 0a30BOM YpOBHE: KacaTeiabHas K
OKPY’KHOCTH, TEOpEeMa O NEPIEHAUKYIJIIPHOCTU KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOUKE
KacaHUs.

HMeTts mpencTaBlieHHE O NMPOCTEHIIMX I'€OMETPUYECKUX HEPABEHCTB, UX IPAKTUYECKOM
CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUS € IIOMOILBIO LIUPKYJIS U JTUHEHKH.

8 KVIACC

Pacnio3naBaTh OCHOBHBIE BBl YETBHIPEXYTOJBHHUKOB, UX DJIEMEHTHI, IOJI30BAaThCA UX
CBOMCTBAaMH IIPU PEILICHUY '€OMETPUUECKUX 3a1ay.

OpueHTHPOBAThCS B OHATUHU — TOUKH [IEPECEUEHUS MEIUAH TPEYTOJIbHUKA (LIEHTPA Macc)
B PELICHUU 3a1a4.

Bitagers noHATHEM CPEIHEN JIMHUM TPEYTOJIBHUKA U TPAICLK, IPUMEHATh UX CBOWCTBA
IIPU PEIICHUH IIPOCTEUIINX TeOMEeTpUYeCKUX 3aaad. Mimers npencrasieHue o reopeme Qaneca u
TEOpeMe O MPOMOPLUOHANBHBIX OTPE3Kax, MPUMEHITh UX ISl PEHICHHUs MPaKTHYECKHUX 3a/1a4 (C
OIIOPOI Ha 3pUTENIbHYIO HAIJITHOCTD).

[TpuMeHATH PU3HAKKA IOJO0HS TPEYTOJILHUKOB B PELICHUN HECIOKHBIX T€OMETPUUYECKUX
3a/1ay.



[Tons3oBatbest Teopemoit [ludaropa ans pemieHuss reoOMEeTPUYECKHX M MPAKTHYECKUX
3a/1ady.

Biagers moHATHSAMU CHHYCA, KOCMHYyCa M TaHI€HCAa OCTPOro yria IpsMOYTOJIbHOTO
TpeyroiapHuka. [lonap30BaThCsl 3TUMH NOHATUSAMHU AJI PELIEHUS MPAKTUYECKUX 3a1ad (IpH
HEOO0XOIMMOCTH C OTOPOil Ha AITOPUTM TPaBUIIA).

Breruncnsate (pasnuvHbIME criocobaMu) (¢ OMOpol Ha CHpPaBOYHYIO HH(DOPMAIIHIO)
IUIOINAJb TPEYrOJIbHUKA W IUIOIIAJAM MHOTOYTOJBHBIX (QUryp (TOJIB3YSCh, IIe HEOOXOAUMO,
KaJIBbKYJISITOpOM). [IpuMEHATh NOTyUYEHHBIE YMEHHUS B IPAKTUUECKUX 3aa4ax.

Bnagers NMOHATHSMM BIHMCAHHOTO M LEHTPAJIbHOIO yIja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yriax MeXy XOpJaMu (CEKyIIMMHU) U yIIIe MeXAy KacaTeabHOW U XOpA0oH npu
pEeLICHUY IPOCTEUIINX N'€OMETPUYECKUX 3a1ay.

Bnagerh MOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHITh CBOWCTBA ONMUCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELIEHUN TPOCTEUINX 3a1a4.

[TpyMeHsITh MONy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIN IS
3aJ1a4 peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM OA00HS
U TPUTOHOMETPHUH (IIOJIB3YSICh, TJI€ HEOOXOANMO, KATIBKYISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pa3aMyYHbIE  JIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKA  («PELIEHHE  IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB»). Haxoauth (C MOMOIIbIO KalbKYJATOpA) AJIMHBI M YIJIBI JUIS HETaOIMYHBIX
3HAYCHUM.

[Tonp3oBatbest hopMyIaMy IPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUI HaXxOXKIEHWsSI COOTHOUIEHMM MEXIy TPUTOHOMETPUYECKMMM BEJIMYMHAMM (C OMOpPOW Ha
CIPaBOYHYIO HH(POPMALIUIO).

Hcnons30BaTh TEOpEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PELICHUE TPEYTrOJbHUKOB»), NPUMEHATh HMX IMpPU PEHIEHHH NPOCTEHUIINX
F€OMETPUYECKUX 3a/1ad.

Brnaners noHsTHsMU npeoOpazoBaHus OJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB IMOA0OHBIX
¢uryp. [lonp30BaThbcs CBONCTBAMHU 10100US IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH AJTUHBI U
HaXOJUTh YIJbl Y MOJO0OHBIX (uryp (mo aaroputMmy y4eOHbIX aercTBuil). [IpuMeHsaTs cBoiicTBa
noao0usi B TPAKTUUYECKUX 3aJadyax. YMETh MPHUBOAUTH MpPUMEPHl MOAOOHBIX GUTYp B
OKPY’KaIoIlleM MUpE.

ITonb30BaTbes TeOpeMaMu (IO BU3YalbHON OIOpPE) O MPOU3BEIACHUM OTPE3KOB XOpJA, O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaAPaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, MOHUMAaThb WX TE€OMETPUYECKMA U (U3UYECKUN CMBICI,
IOPUMEHATh MX B PEUICHUHM TE€OMETPUYECKUX W (usnyeckux 3anad. [IpUMeHATH cKaspHOe
IIPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTIIOB.

Ilonb30BaTbCcs METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B PEIICHUU
F€OMETPUYECKHUX U IIPAKTUYECKUX 3a/1a4.

Bnagers NOHATHUSAMYU NPAaBUIBHOIO MHOTOYTOJBHMKA, JJIMHBI OKPY’KHOCTH, JJIUHBI JYT'H
OKpY’KHOCTHU M PaJUaHHOM MepbI yIila, yMETh BBIYMCIIATH IUIOIIAAb Kpyra U €ro yactel (¢ onopoi
Ha cripaBo4Hy10 HH(popMaiuio). [IpuMeHsATh MoMyuyeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

HaxonuTh ocu (WM LEHTPBI) CUMMETPUU (GUTyp, NPUMEHATH JABMKCHHS IUIOCKOCTU B
MIPOCTEUIINX CITyYasix.

IIpuMeHATH MOJTy4YEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJCIN UL
3aJ1au peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM MOA00HS
U TPUTOHOMETPUYECKUX (DYHKIHIH (TI0IB3YACH, IIe HE00X0AUMO, KATbKYISTOPOM).






TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmMeHoBaHMe pa3eioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m Konrtpoasnsie | IIpakTn
NMPOrpaMMsbI Bcero
padoThI padoThI
[Ipocreiime reomeTpruueckue GUrypsl U
1 UX CBOMCTBA. I3MepeHne reOMeTpUUECKUX 14 0 0
BEJIMYUH
2 TpeyroabHuKH 22 1 0
3 [TapannenbHble IpsSMbIe, CyMMa YIJIOB 14 1 0
TPEyroJbHUKa
4 Oxpy»XHOCTb U KpyT. [ eomeTpudeckue 14 1 0
IIOCTPOCHHUSI
5 [ToBTOpeHuEe, 06001IIeHNE 3HAHUT 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KIIACC

HanmMeHoBaHMe pa3e/ioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m KonTtpoubnbie | IIpakTm
NMPOrpaMMsbI Bcero
padoThI padoThI
1 YeThIpEXYyroJIbHUKU 12 1 0
Teopema daneca u Teopema o
2 MIPONOPIMOHATIBHBIX OTPE3Kax, NOJOOHBIE 15 1 0
TPEYTrOJIbHUKU
[Tnomans. Haxoxaexnue miomanei
3 TPEYTrOJbHUKOB U MHOTOYTOJIBHBIX (DUTYD. 14 1 0
[Tnomaau moxoOHBIX HUryp
4 Teopema [Iudaropa u Hauana 10 1 0
TPUTOHOMETPHUH
VY1l B OKpyKHOCTU. Bricannsie u
OIHMCAaHHBIE YETHIPEXYTOIbHUKH.
5 13 1 0
KacarenbHble k okpyxHocTu. Kacanue
OKPYHOCTEH
6 [ToBTOpeHME, 06001IIeHNE 3HAHUT 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KIIACC

HanMeHoBaHMe pa3e/ioB U TeM

KoaunuyecTBO 4acoB

Ne ni/m Konrtpoasnsie | IIpakTn
NMPOrpaMMsbI Bcero
padoThI padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 0
CcuHyCOB. Pemienne TpeyroiabsHUKOB
) [IpeobpazoBanue nogobus. Merpuyeckue 10 1 0
COOTHOLIEHUS B OKPY>KHOCTH
3 Bekropsl 12 1 0
4 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH 9 1 0
IIpaBuibHBIE MHOTOYTOJIBHUKHA. JlJIMHA
5 OKpPY>KHOCTH U IIJIOLIAAb KpyTa. 8 0 0
Brruucnenue miomanein
6 JIBYO>KEHUS TNIOCKOCTH 6 0 0
7 [ToBTOpeHwME, 0606H.[€HI:IC, 7 ) 0
CUCTEMATH3aLMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




TEMATUYECKOE INTIAHUPOBAHUE YYEBHOT'O KYPCA «I'EOMETPUS» (I
TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBE YaCOB, OTBOAUMBIX Ha OCBOEHUE KAXKJIOU TE
«"eoMeTpus» aganTUPOBAHHOM OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO 00
3a€PKKOU MICUXUYECKOTO Pa3BUTHSA, B LIETIOM COBNAJAIOT C COOTBETCTBYIOIIUM PA3/EIIO!]
Kypca «reoMeTpus» 00pa3oBaTeIbHON TpOorpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl.

7 kaacc (He MeHee 68 u)

HaszBanue
pa3aesa (TeMbl)

OcHoBHOe cogepkaHue

OcCHOBHBIE BHB]

Kypca (4ucjio

4acoB)

IIpocreiimmne [Tpocreiime reoMeTpruuecKiue OOBEKThI: TOUKH, MPSIMbIE, Ty4uH | POpMYJIHPOBATH OCHO!
reoMeTpM4YecKue |4 yIiibl, MHOTOYT'OJIbHUK, JIOMaHasl. PacnosHaBare  u3yu
(urypsi CMexHbIe M BEpTUKAIbHBIE YTIIbI. ompeaeJATb HX B3al
U UX CBONMCTBA. PaboTa ¢ mpocTeHIMu 4epTexamu. YepTEK IO YCIOBHUIO 32
HN3mepenue W3mepenne NUHEMHBIX W YIVIOBBIX BEJIMYMH, BBIYUCIICHUE |ONOPBI: HABOSIIHUE BC
reoOMeTPpUYECKUX | OTPE3KOB U YIJIOB. JENUCTBUM).

BEJINYHUH [lepumerp w  mwiomaap  ¢uryp, cocraBieHHbIX U3 |IIpoBOAMTH IpOCTEHIII
(14 4) IPSAMOYTOJIBHUKOB. JIMHEUKH.

HN3mepATh IMHEHHBIE U
MPAKTUYECKUX 0OBEKTO!
Omnpeneassith «Ha T
NMPOBOIUTH TPYOYIO OIIE
PemiaTh 3amaun Ha BEI
YTJIOB.

PemiaTh 3a7a4u Ha B3ar



¢buryp.

IpoBoauts knaccuux
YIJIOBBIE BEIUYUHBI, I
JI0Ka3aTeIbHbIE PACCYXK;

3HAKOMUTBCS C UCTOPHUE

TpeyrojbHuku
(22 4)

IlonsiTue O  paBHBIX TPEYroJbHUKAaX M  IEPBUYHBIC
NPEJCTAaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

IIpusHaku paBeHCTBA  NIPSAMOYTOJIBHBIX  TPEYTOJIbHHUKOB.
CBolicTBO MeMaHbl NPSIMOYTOJBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIC M PABHOCTOPOHHKE TPEyTroJIbHUKU. [Ipru3Haku
U CBOICTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTB GONBIIEH CTOPOHBI TPEYTOJbHHUKA JICKHUT OOJBIIUI
yIoJ.

PacnosnaBarhb napsl |
yepTexax (C yKazaHUEM
BU3yaJIbHOU OIIOPOM.
BriBOAUTEH CJIEJICTBI
JJIEMEHTOB) U3 PaBEHCTE
DopmyIMpPOBATH
TYNOYTOJIBHOTO, np
PaBHOCTOPOHHETO  TpeE}
MEJUaHbl TPEyTOJIbHH




[Ipocreiimue HepaBeHcTBA B reoMmerpuu. Hepasencmeo
mpeyzonvHuka. Hepasencmeo nomanotl.
IIpsiMOyTONBbHBIN TPEYToJIbHUK € yriaoM B 30°.

HepBHe IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPUH.

OTpe3Ka; IepuMeTpa T
OIIOPOM HA AJITOPUTM IIp
DopMy/JMpPOBAThL CBO}
TPEYIrOJIbHUKA.
Crpoutb yepTexu, pen
PaBHBIX TPEYTOJILHUKOB
IIpumeHsATH MIPU3HS
TPEYrOJIbHUKOB B 3a]3
ONOpBI: HABOJAIINE B
JENUCTBUM).
Hcnoan3oBath 11U
CBOWCTB M3y4aeMBbIX (pu
3HAKOMUTBCSH € HCTOPI

ITapanieabHbie [TapamtensHble HpsiMble, UX cBoWcTBa. Hakpecr inexamue,| @opMyJMpoBaTh MO
npsiMble, CyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YTIIbI (00pa30BaHHBIC MIPU | HAXOAUTH MPAKTHUCCKH
YIJIOB MepeceYeHN | NapaiesIbHbIX MPSIMbBIX CEKYIIEH). H3yuares cBoiCTBAa yIJ
TPEyroJbHUKA IIpysHak  nDapauIeNTbHOCTH  NPSAMBIX  YE€PE3  PaBEHCTBO | ApaUICIbHBIX IIPSAMBIX
(14 9) PacCTOSTHUM OT TOYEK OJJHOM MPSIMOU 10 BTOPOM IPSMOHU. IIpoBoauTs nOKa3aTe
CymMa yrIJioB TpeyroJlbHUKa U MHOTOYT'OJIbHUKA. MapaJUIEIbHOCTH  JBY:
BHelHue yripl TpeyrojbHUKa 00pa30BaHHBIX MpH I
IPSIMOM.
Bbpr4ucasaTe cyMMy yIl
HaxoauTh, 4YHCIOBEIE
T€OMETPUYECKUX 3a]1ays
YIJIOB TPEYT'OJIBHUKA U )
3HAKOMHUTBCSH € HCTOP}
OxkpyXHOCTH OKpy’KHOCTb, XOp/Ibl U TUAMETPHI, UX cBoMcTBa. KacarenbHas k | @opmMyaupoBaTh O
U KpYT. OoKpyXHOCTH. OKpYyXHOCTb, BIIMCaHHas B yroiyl. [lonamue o|nuameTpa U KacaTelk
I'eomerpuueckue |I'MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHwili| CBOMCTBA, MPU3HAKH, CT
NOCTPOeHUA NepneHOUKyIAp KaK 2eomempuieckue mecma mouex. HccaenoBarb, B TOM 4l

(14 1)

OKpy’KHOCTb, OIIMCaHHAsI OKOJIO TpeyroJibHUKa. BriucaHHas B

OKPYKHOCTb, BIIUCAHHY




TPEYTOJbHUK OKPY>KHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAaHHOMW B yIOJI; paBe
Hcnonvzoeamsv memoo
nepeceyenuy 6uccexmp
nepneHouKyIApos K cm
I'MT.

OBJageBaTh  IMOHATI
OKPY>KHOCTEH  TPEYro:
OKPYKHOCTEMN C ONIOPOU
Pemrate OCHOBHBIEC 347
JAHHOMY; CEpEIUHHOIO
NpsAIMOM,  MPOXOJSIIE
NEPIEHIUKYIISIPHON J1aH
yria; TpEeyrojbHUKOB
HEOO0XOIUMOCTH C Harp:
3HAKOMUTBCSH € HCTOP}

IToBTOpEHUE,
00001meHne
3HAHMH

(4 9)

[ToBTOpenue u 000OIIEHHE OCHOBHBIX IMOHATUH U METOIOB
Kypca 7 Kiacca.

Pemrartn 3agaum Ha 1IC
MEXKIY pa3sIMYHbIMU Yac




8 ki1acc (He MeHee 68 u)

HazBanue
pasaena (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHoOe coaepkaHue

OcHOBHBIE BHE

YeTbIpEXyroJabHUK
"

[TapamienorpammM, ero npU3Haku U cBoMcTBA. YacTHbIE cilydau

napajiesiorpaMMoB  (TIPSIMOYTOJIBHUK, POMO,

KBaJpar),

nux

HN300paxaTh U HAXO]
paSHI:IX BHUJ0B U UX 3JI




(12 u)

IIpU3HaKU U cBoiicTBa. Tpanenus. PaBHOOOKast U IpsiMOyToJIbHas
TpaneLuu.
Yoeoenue meouanul. Llenmpanvraa cummempusi

DopMyJIHPOBATH
IPSIMOYTOJIBHUKA, POM
Tpaneunu, NpsMOyToJll
Hcnosb3oBarh  mpw
IIPU3HAKU U CBOMCTBA!
pomba, KBampara,
IIPSIMOYT'OJIBHOU Tpare
IIpuMensaTe MeTOx
OIIOpPOM Ha AJITOPUTM I
Hcnoan3oBarh 111)
CBOWCTB M3y4aeMbIX ¢
3HAKOMUTBCS C UCTOPY

Teopema Paseca
U Teopema 0
NPONOPUMOHAJILH
bIX OTPe3Kax,
noao0HbIE
TPeyroJbHUKH
(15 4)

Teopema Paneca u meopema 0 nPONOPYUOHATILHBIX OMPESKAX.
CpenHsist TuHUSA TpeyroyibHUKa. Tpanenus, €€ cpeassist IUHUs.

IIponopyuonanvhvle  ompesKu, HOCMPOEHUE  4emEEPMmMo2o
NPONOPYUOHATLHOLO OMPE3KA.

Csoticmea yenmpa macc 8 mpey2oabHuKe.

IlooobHble  mpeyeonbHUKU. Tpu  npusnaxa  nodobus

mpey2onvhukos. IIpakTnyeckoe NpUMEHEHHE.

IIpoBoauTh MOCTPOEE
UCIIOJIBb30BAaHUE  TEO
IPONOPLHOHATIBHBIX
MPONOPLIMOHAIBHBIN
HarJIsJHOCTb.
Haxoauthb nogo0HbIE
YKa3aHUEM COOTBETC:
HEOOXOIUMOCTH C BU3)
PemaTth 3agaun Ha 1
CaMOCTOSITEJIBHOTO  TIC
HNOJOOHBIX  TPEyroJ
HaIIPaBJIAIOLIEH [TOMOL
ITpoBoauTh AOKA3aTE
no100UsT HECIIOKHBIX
QITOPUTM Y4YeOHBIX 1€
IIpuMeHdATs  MOIY®
TE€OMETPUYECKHX U TIPS
C HAIIPABJIAIOLIEH ITOM!
3HAKOMHUTBCS € UCTO]




ILromans.
Haxoxnenne
miomaxen
TPEyroJbHHUKOB

U MHOTI'OYI'0JIBHBIX
¢uryp. ILnomanu
Nno00HBIX puryp
(14 9)

[TonsiTre 06 001IEH Teopun TUTOIIAIH.

@opMynbl AN TUIOMIATU TPEYTOJbHUKA, MMapaieorpaMmma.
Ommuowenue niowadeii mpey2oibHUKO8 C 0OWUM OCHOBAHUEM
unu oowetl 8b1ICOMOIl.

Buviuucnenue naowaodeii crosicnvix ¢ueyp uepes pasduerue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenne iomaseit. 3axauu ¢
MPAKTUYECKUM COJep)aHUueM. Pewenue 3adau ¢ nomouvio
Memooa 6CROMO2AMENbHOU NAOUWAOU.

OsnageBath nepBuY
Teopuu Iomagu  (
IUIOIIA/IU, BBISCHATD U

[Ipumenste  dopmy
TPEYrOJbHUKA, TpaIl
UH(POPMALIHUIO.

IpumensaTs dor

YEeTBIPEXYTOJIBHUKA Y€
OIIOpPOH Ha CIIPABOYHY]
HaxoauTh 1mromaau

OyMmare, HCIOJIb30BAT
Pa3oupats npuMepsbl
TUIOLLAH JIS PEIICHMU:
HaxoauTthr miomangu
CIPaBOYHYIO HHPOPMA
BbI4HCAATDH IUIOMIAN
PemaTn 3aaaum Ha 117
I10CJIE COBMECTHOI'O aH

Teopema
ITudaropa n
HaYaja
TPUTOHOMETPHH
(10 9)

Teopema Iludaropa, e€ ngoka3aTeNbCTBO U NPUMEHECHHE.
Ooparnas Teopema [Iucgaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMIA OCTPOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIHHOM
TpeyroyiibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CoOTHOIIEHUSI ~ MEXAY CTOPOHaMH B  IPSIMOYTOJBHBIX
TpeyrojabHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

DopMyIUpOBATH TEOP
MPaKTUYECKUX BHIYHUCII
Bnaners noHATHSAMU T]
yriia, IPOBEePATH UX K
BrIBOAUTEH TPUTOE
NPsIMOYTOJIBHOM TpPEy
UH(OPMALIHUIO.
HccaepoBars  cootr
NPSIMOYTOJIBHBIX TPEYI
60° ¢ HampaBIAIOLIEH |
Hcnoab3zoBath oy
TPUTOHOMETPUUECKOE *
COOTHOILIECHUN MEXIY
pPa3JIUYHBIX OCTPBIX




UH(POPMALIHUIO.
IIpuMeHATH 1OJIy4YeH
IIPAKTUYECKUX 3a]ad
QJITOPUTM MPABUIIA).
3HAKOMHUTBCS € UCTO]

Yrael B BnucanHble U LeHTpalbHBIE YIUIBI, YTOJI MEXKAY KacaTeabHOU U | PopMyIHpoBaTh OCE
OKPY>KHOCTH. XOpIOH. yIJaMH B KpyTe (BIIHCE
Bnucannblie VYTIiael MEXAY XOpJIaMH U CEKYLLIUMH. HaxoauTh BIIMCAaHHBI
W ONHCAHHBIE BrncaHHble M ONKCAaHHBIE YETBIPEXYTONBHUKHM, UX NMPU3HAKU U | BBIYMCIATH YIJIbI C IIC
YeThIPEXYIroJbHUK |cBOMcTBA. lIpuMeHeHHME OSTUX  CBOMCTB IpU  PEIICHUM | TEOPEMBI O BIIMCAHH(
U. r€OMETPUYECKHX 3a]1a4. LEHTPaJIbHOM YIJIE I
KacareabHbie B3aumHoe pacnonoxxkenue AByX OkpyxkHocTed. Kacanwue|omnopoil.
K OKPYKHOCTH. OKPY>KHOCTEH. HccaenoBarsb, B TOM 4
Kacanne BIIMCAHHBIC U OIIMCAHH
OKPYKHOCTel CBOICTBA U ITPU3HAKH )
(13 4) Hcnosb3oBath 3TH ¢
3a/1a4.
IToBTOpEHUE, IToBTOpEHNE OCHOBHBIX MOHATHII M METOAOB KypcoB 7 u 8 |Pemarh 3agaum Ha T
00001IeHHE KJIacCOB, 00001IeHNE 3HAHHA. MEXY pa3IHyHBIMU Y
3HAHUM
CR))

9 kJacc (He MeHee 68 u)

Ha3Banue
pasaena (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHoOe cofepkaHue

OcHOBHBIE BHE




Tpuronomerpusi. |OmnpeneneHne TpUroHOMETpuUeckux (QyHKUuil yrimoB oT 0° 1o @opMyaupoBaTh  (
Teopembl 180°. Kocunyc u cuHyc mnpsiMmoro u Tymnoro yria. Teopema|pyHKumid TymbIX U 1T
KOCHHYCOB M KocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paanycoM|DopMyIupoBaTh TEOP:
CHHYCOB. OMMHMCAaHHOW OKpYKHOCTH). HaxoxaeHne UIMH CTOPOH U BETTUYHH | PaIyCOM OIIMCAHHON
Pemienne YTJI0B TPEYTOJIHHUKOB. Pemiate TpeyroibHUE

TPEeYrojbHUKOB dopmyna MmIomaar TPEYroJbHUKA Yepe3 ABE CTOPOHBI U YTOJ | JCHCTBHUM.
(16 9) Mexay HUMHU. DopMylia TIIoNau YeThIpEXYroNbHUKA Yepe3 ero | Pemars  mpakTuye
JUATOHAIH U YTOJI MEX]Ty HUMHU. HAXO0KIEHHIO Pa3jiny

[TpakTHyeckoe MpUMEeHEHHE JOKa3aHHBIX TEOPEM.

IIpeo6pa3zoBanme |[lonamue o0  npeobpazosanuu  NOOOOUSL. OcBauBaTh MOHST
noaooust. CoomeemcmeenHule d1emenmvl NOOOOHBIX uyp. HccienoBaTh OTHOIIIE
Metpuueckue Teopema o0 npousgedenuu ompe3kog Xopd, meopema o |NpeoOpa3’oBaHUU MOJIC
COOTHOLIIEHUS B npous3BeOeHUul Ompe3Ko8 CeKywux, meopema o0 Keéaopame |OKPYKaIOLIEH IEHCTBH
OKPY’KHOCTH kacamenvho. [Ipumenenue 6 pewenuu ceomempuyeckux 3aday. |Bvieooumes mempuuec
(10 v) Xopo, ceKywux u Kacar
Veno8 u NOOOOHbIX Mpe
Pewamp ceomempuue
JHCUZHU C UCNIOTILIOBAHI
BekTopbl Omnpenenenre BEKTOPOB, CIOKEHHE U PAa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKT
(12 9) YMHOKEHHE BEKTOpA Ha YUCIIO. HCCJIeI0BATH reoN

@uU3HYECKU U TEOMETPUYECKHUM CMBICI BEKTOPOB.
PasnoxeHue BekTOpa 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansipHOE NPOM3BEICHHE BEKTOPOB, €r0 NPUMEHEHHUE AJIs
HaXO0X/IE€HUS JUIMH U YTJIOB.

Pemenne 3a1ay ¢ MOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pELICHUs 3a7a4 KMHEMAaTUKHA U
MEXAaHUKH.

busnueckuii  (cuna)
BOIIPOCHBIN IIJIaH.
3HaTL ompeaesIeHHUs
YMHOKECHUS BEKTO
reoMeTpUYECKuil 1 pu
Pemate reomerpuuc
BEKTOPOB.
PackiaabiBaTh BEKTO
Hcnosb3oBarh  cKa
BbIBOJHMTB €0 OCHOBE
BoryuciasaTs cymmy,




BEKTOPOB B KOOPINHAT
IIpuMeHATh CKaJIApH
JUIVH U YIJIOB.

JdexapToBbl
KOOPAMHATBI
IUIOCKOCTH
O

Ha

JlexapTOBbI KOOPAMHATHI TOUEK HA MJIOCKOCTH.

VYpaenenue npsmoti. YriaoBoil kodpPHUIMEHT, TaHTCHC YrIJa
HaKJIOHA, IapajuIeIbHbIE U IEPIEHIUKYIISIPHBIE MTPSIMBIE.
YpaBHeHrue OKpy:KHOCTH. HaxoxJIeHne KOOpAMHAT TOYEK
[IEPECEYCHUS OKPYKHOCTH U IIPSIMOM.

Meroa KOOpAMHAT IIPU PELICHUN F€OMETPUYECKUX 3a1ay.
Hcnonb30BaHne METOZa KOOPAMHAT B IPAKTUYECKUX 3a7a4ax

OcBanBaTh NOHSATHE
JIEKAPTOBBIX KOOPIUHA
HccaenoBarb ypaBHet
BOIIPOCHBIN IIJIaH.
Haxonuts uentp u paz
PemaTtn 3aga4un Ha Ha
U OKPY>KHOCTEH C IIOM(
Hcnoab3oBarh CBOIIC
IpU PEIICHUH 3a]1ay.
IPSIMOA.

IIpuMeHATH KOOpIUH
MpaKTUYECKUX 3ajad,
MOJIEJIEN PEAIBHBIX 3a)
IHoab3oBaThes OIS
U(PPOBBIMHU pecypcam
3HAKOMHUTBCS € UCTO]

IIpaBuabHbBIE
MHOI'0OYI'0JIbHUKH.
Jlanna
OKPYKHOCTH U
IVIOLAAb Kpyra.
Borunciaenune
mjomajaeit

84)

IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHHE HX DJIEMEHTOB.
Uucno m ¥ uIMHA OKPYXKHOCTH. JlJIMHA Iyru OKPY’KHOCTH.
Pannannas mepa yria.

[Inomane kpyra M €ro 3JE€MEHTOB (CEKTOpa U CETrMEHTA).
Brruucnenue miomazaei Guryp, BKIIOYAIOMIUX SIEMEHTHI KpyTa.

DopMyJIHPOBATH

MHOTOYTI'OJIbHUKOB, HA
ITonb30BaTHCHA MMOHAT
NOMOUIbIO PaBUJIbH
YUCIIO TT, JJIMHY AYTH ¥
IIpoBoauTh NEpexon
¥ Ha000pOT 1O BU3Yyal
OnpeneasiTe 110/}
BeiBoauThs hopmyJibl
JUIMH NyT, IUIOUIafen
BOIIPOCHBIN IIJIaH.

BeIuuciasaTh IDIOMIAL




OKpPYHOCTH (Kpyra) ¢
HaxoauThb 1iomaay B

JBUKeHust Tousamue o 08udiceHuU NIOCKOCMU. Pa3oupars  npume;
IUIOCKOCTH Iapannenvuuiii nepenoc, nosopom u cummempus. Ocu u yeHmpbl | IBUKECHUS, LIEHTPOB U
(64) CUMMEMpUU. DopMyJHPOBATHL OI]]
IIpocmeriwiue npumenenus 8 peuwienuu 3a0au. [IOBOpPOTa U OCEBOM
HaxoauThb HETOABUKI
HaxoauThb HEHTPHI U (
oOpa3iry.
Ilpumenamep napanie
peutenuu ceomempuye
Hcnonvzoeams 015 ne
pecypcul.
IToBTOpEHUE, IToBTOpEHNE OCHOBHBIX MOHATHM M METOJOB KypcoB 7—9 |OnepupoBaTh NOHST
00o01IeHHe, KJ1accoB, 0000I1IeHUE ¥ CUCTEeMAaTH3aIMs 3HAHUH. MHOTOYTOJIbHHUK,  pal
cucreMaTusanus | [Ipocreiiine reomerpuueckue (GUIYpbl M UX CBOMCTBA. | TPEYTOJIBHUKH, MPSM
SHAHMIIZ N3mepenue reoMeTpu4ecKuX BEITUYHH. OuccekTpuca M BBICC
(7 4) TpeyronbHUKH. pOMO, PSIMOYTOJIbHHUI

[TapanienbHble U NEPIEHANKYJIISPHBIE MIPSMBIE.

OKpy’KHOCTb U Kpyr. I'eomerpuueckue MnocTpoeHus. YIibl B
OKpY’)XKHOCTH. BmnucaHHble W ONUCaHHBIE  OKPY>XHOCTH
MHOT'OYTI'OJIbHUKOB.
IIpsiMast 1 OKPYKHOCTD.
YeTbIpEXYrOJIbHUKU.
YETBIPEXYTOJIbHUKH.
Teopema IIudaropa u Hadana TpuronoMmerpuu. Pemenne o0mmx
TPEYTOJbHUKOB.

IIpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeobpaszoBanus mnockoctu. JBmkenus. [logooue. CummeTpus.
[Tnomane. Beraucnenue miomaaei. [Tnomaau noqo0Hex uryp.
JlexapTOBbI KOOPIMHATHI Ha MJIOCKOCTH.

Bnucannsie u OIIMCAaHHBbIC

KacaTelibHasl; PABEHCT!
napajyieIbHOCTh U 1
MEXIY MNPSIMBIMH, C
MPSIMOM; JIJIMHA, PaCC
HEPUMETP.

Hcnoab3oBatk  ¢oy
MHOTOYTOJIbHUKOB, 11
00BEMa MPSMOYTOJIBHC
OnepupoBatbs MOH!
KOOpAMHAT, BEKTOP;
MPEJICTABICHUS JIaHHb
JIPYTHX YU4EOHBIX Mpe]
Pematr 3amaum H:




BekTopsl Ha IUIOCKOCTH.

WJUTFOCTPALIMIO CBSA3EH M
Bui0npaTth MeToa 1114 pe
Pemate 3a1a4M U3 IOBCE

NMOYPOYHOE NJTAHUPOBAHME

7 KNACC
Konuuecreo vacos
Hata
0
N®n/n | Temaypoka Beero KoHTponbHblie MpakTuyeckune U3yueH
pa6otbl pa6otbl
1 lNpocTeriwme reomeTpmyeckme 0ObeKTbI 1
2 MHOroyrofibH1K, ToMaHas 1
3 CMexHble 1 BepTUKasbHbIE Yribl 1
4 CMexHble 1 BepTUKasbHbIE YIibl 1
5 CMexHble 1 BepTUKasbHbIE Yribl 1
6 CMexHble 1 BepTUKasbHbIE YIIbl 1
7 CMexHble 1 BepTUKasbHbIE Yribl 1
8 CMexHble 1 BepTUKasbHbIE YIibl 1
9 N3mepeHune NnHemHbIX U YrnoBbIX 1

BEJ/IMYUH, BblYUC/IEHNE OTPE3KOB U YINOB




N3mepeHune NnHEemHbIX U YrnoBbIX

10
BE/IMYMH, BbIYUCIEHNE OTPE3KOB U YIN0B
11 N3mepeHune NnHEenHbIX U YrnoBbIX
BE/IMYMH, BbIYUCIEHNE OTPE3KOB U YIN0B
12 N3mepeHune NnHEenHbIX U YrnoBbIX
BE/IMYMH, BbIYUCIEHNE OTPE3KOB U YIN0B
MNepumeTp 1 nnowaap Guryp,
13 COCTaBNEHHbIX U3
npsiMoyronbHuKoB. NpogopueHTauums
KoHTponbHas pabota no teme
14 «[MpocTeniumne reometTpuyeckme Gurypsol u
UX CBOWCTBA. M3MepeHue
reoMeTpUYEeCcKMX BEIUYUH »
[NoHsTME O paBHbIX TpeyrosbHMUKaX U1
15 nepBUYHbIe NMPeaCcTaBleHNS O PAaBHbIX
durypax
16 Tpu Npu3HaKka paBeHCTBA TPEYrobHUMKOB
17 Tpu Npu3Haka paBeHCTBA TPEYrobHUKOB
18 Tpu npu3Haka paBeHCTBA TPEYroNbHUMKOB
19 Tpu Npu3HaKka paBeHCTBA TPEYrobHUKOB
20 Tpu Npu3Haka paBeHCTBA TPEYrobHUMKOB
21 Tpu Npu3Haka paBeHCTBA TPEYrobHUMKOB




Mpu3HaKkun paBeHCTBa NPSIMOYrOJbHbIX

22
TPeyroibHUKOB

23 [pu3Haku paBeHCTBA NPSAMOYTrO/bHbIX
TPeyroibHUKOB
CBOICTBO MefuMaHbl NPSAMOYrONbHOIO

24 TPeyrofibHuKa, NPoBeAEHHOM K
rMnoTeHyse
CBOICTBO MefuMaHbl NPSAMOYrObHOIO

25 TPeyroabHWKa, NPOBEeAEHHOM K
rMnoTeHyse

2% PaBHoGeapeHHble U paBHOCTOPOHHME
TPeyrosibHUKM

27 Mpu3HaKM 1 CBOMCTBA paBHOGEAPEHHOIO
TPeyrosibHuKa

78 [pu3Haku 1 cBOWCTBa paBHObeAPEHHOro
TPeyrosibHuKa

29 [pu3Haku 1 cBOWCTBa paBHObeApPEHHOro
TPeyrosibHuKa

30 HepaseHcTBa B reomeTpum

31 HepaseHcTBa B reomeTpum

32 HepaseHcTBa B reomeTpum

33 HepaseHcTBa B reomeTpum

34 [psIMOYrofbHbIN TPEYroNbHUK C YI10M B

30°




35

[psIMOYrofbHbIN TPEYroNbHUK C YT10M B
30°

36

KoHTponbHas pabota no teme
"TpeyronbHuKn"

37

[apannenbHble NpsiMble, UX CBOMCTBA

38

MNatei noctynat EBknnaa

39

HakpecT nexatume, COOTBETCTBEHHbIE U
O[IHOCTOPOHHMeE Yrbl, 06pPa30BaHHbIE
npu nepeceyeHnn napannenbHbix
NpsIMbIX CeKyLLeWn

40

HakpecT nexalume, COOTBETCTBEHHbIE U
O[IHOCTOPOHHMeE Yrbl, 06pPa30BaHHbIE
npu nepeceyeHnn napannenbHbix
NpsIMbIX CeKyLLein

41

HakpecT nexatume, COOTBETCTBEHHbIE U
O[IHOCTOPOHHMeE Yrbl, 06pPa30BaHHbIE
npu nepeceyeHnn napannenbHbix
NpsIMbIX CeKyLLeWn

42

HakpecT nexalume, COOTBETCTBEHHbIE U
O[IHOCTOPOHHMeE Yrbl, 06pa30BaHHbIE
npu nepeceyeHnn napannenbHbix
NpsIMbIX CeKyLLein

43

HakpecT nexalume, COOTBETCTBEHHbIE U
O[IHOCTOPOHHMeE Yrbl, 06pa30BaHHbIE
npu nepeceyeHny napannenbHbix
NpsIMbIX CeKyLLein




Mpu3Hak napanienbHOCTM NPSMbIX Yepes

44 pPaBEHCTBO pacCTOSIHMI OT TOYEK OAHOM
npsiIMOM A0 BTOPOM NpsSIMOM
Mpu3HaK NnapannenbHOCTU NpsMbIX Yepes

45 pPaBEeHCTBO PacCTOSHUI OT TOYEK OLHOM
npsiIMOM A0 BTOPOM NpsSIMOM

46 CyMMa yrnoB TpeyrosibHuKa

47 CyMMa yrnoB TpeyrosbHMKa

48 BHelwwHue yrnbl TpeyronbHmka

49 BHelwwHue yrnbl TpeyronbHmka
KoHTponbHas pabota no teme

50 "lMapannenbHbie npsiMble, CyMMa Yr10B
TPeyrosibHuKa"

51 OKpyXXHOCTb, XOpAbl U AMaAMETP, UX
CBOWCTBA

52 KacatenbHas K OKpyXXHOCTH

53 OKpyXXHOCTb, BMMCAHHAsA B Yron

54 OKpyXXHOCTb, BMMCAHHAsA B Yron

55 MNoHaTue o 'MT, npumeHeHue B 3aga4ax




56

MNoHaTue o 'MT, npumeHeHue B 3aga4ax

buccektpuca n cepeanHHbIN

57 nepneHamMKynap Kak reoMeTpuyeckme
MecTa Toyek

53 OKpY>XHOCTb, ONUCaHHas 0KOMO
TpeyroibHUKa

59 OKpY>XHOCTb, ONUCaHHas OKOMO
TpeyroibHUKa

60 OKpyXXHOCTb, BMMCaHHAs B TPeyrobHMK

61 OKpyXXHOCTb, BMMCaHHAs B TPeYrosbHMK

62 lpocTeiwme 3apaum Ha NOCTpOEHUE

63 lpocTeiwme 3apaum Ha NOCTpoOEHUE
KoHTponbHas pabota no teme

64 "OKpyXXHOCTb U Kpyr. [eomeTpuueckme
nocTpoeHus”
MNoBTOpeHUe M 0606LEHNE 3HAHWI

65 OCHOBHbIX MOHSATUIM U METOA0B Kypca 7
Knacca

66 WNtorosas koHTponbHas paboTta




MNoBTOpeHUe M 0606LEHME 3HAHWI

NpU3HaKM U CBOMCTBA

67 OCHOBHbIX MOHSATUIM U METOAOB Kypca 7 1 1
knacca. Mpodopuentaumns
MNoBTOpeHUe M 0606LEHME 3HAHMI
68 OCHOBHbIX MOHSATUIM U METOA0B Kypca 7 1
Knacca
OBLLEE KOJMMYECTBO YACOB 10 NMPOIrPAMME 68 5 0
8 KJ1ACC
KonunuectBo yacos
Hdara
Qo
N%n/n | Tema ypoka Beero KoHTponbHblie MpakTuyeckune U3yueH
pa6otbl pa6otbl
1 Mapannenorpamm, ero Npu3HaKku u 1
CBOWCTBA
5 Mapannenorpamm, ero Npu3HaKku u 1
CBOWCTBa
3 Mapannenorpamm, ero Npu3HaKku u 1
CBOWCTBA
YacTHble cnyyan napanienorpaMmmoB
4 (npsiMoyronbHUK, poMb, KBaapar), ux 1
NpU3HaKM U CBOMCTBA
YacTHble cnyyan napanienorpaMmmoB
5 (npsiMoyronbHUK, poMb, KBaapar), ux 1
NpU3HaKM U CBOMCTBA
YacTHble cnyyan napanienorpaMmmoB
6 (npsiMoyronbHUK, poMb, KBaApar), ux 1




7 Tpaneuus

8 PaBHoGoKag 1 npsmMoyronbHag Tpaneuuu

9 PaBHoGokag 1 npsamMoyronbHag Tpaneuuu

10 MeTopg, yoBOEHUS MeanaHbl

11 LleHTpanbHas
cummeTpus. NpogopueHTauus

12 KoHTponbHas pabota no teme
"YeTbIpEXYronbHMKN"

13 Teopema ®Paneca n TeopeMa 0
NPpONOPLIMOHANBbHbIX OTpe3Kax

14 CpenHss NMHUS TpeyronbHUKa

15 CpenHss NMHUS TpeyronbHMKa

16 Tpaneuus, eé cpegHas MMHus

17 Tpaneuus, eé cpegHas MMHus

18 [ponopunoHanbHbie OTPe3KH




19

MponopunoHanbHble OTPE3KK

20 LleHTp Macc B TpeyronbHuke

21 Mopo6Hble TpeyronbHUKK

22 Tpu npu3Haka Nnopobus TpeyronbHUKOB

23 Tpu npu3Haka Nnopobus TpeyronbHUKOB

24 Tpu npu3Haka Nnopobus TpeyronbHUKOB

25 Tpu npu3Haka Nnopobus TpeyronbHUKOB

2% MpuMeHeHne noaobus Npu peleHun
NpaKkTMYecKnx 3agau

27 KoHTponbHas pabota no Teme "MonobHble
TPeyroibHUKK"

78 CsoricTBa nnowagern reoMeTpuyecknx
duryp

29 @opMynbl 418 NAOWAAM TPEYroNbHUKA,
napannenorpamMa

20 @opMynbl 419 NNOLWAAM TPEYronbHMKA,
napannenorpamMa

31 @opMynbl 419 NNOWAAM TPEYroNbHUKA,

napannenorpamma




(DOpMyJ'IbI Onga nnowaan TpeyrosibHuKa,

32
napannenorpamMma
33 @opMynbl 419 NAOWAAM TPEYronbHUKA,
napannenorpamMmma
34 Bbluncnenne nnowagen cnoxHoix eouryp
35 Mnowapn duryp Ha kneTyaTon bymare
36 Mnowaayn nopgobHbIX puryp
37 Mnowaayn nopgobHbIX puryp
38 3apaum € NpakTMYecknM coaepKaHueMm
29 3apaum € NpakTM4yecKnm
cogepxaHueMm. NpodopueHTauums
40 PelweHune 3agay ¢ nomoLLblo MeToAa
BCNOMOraTeslbHOM naoLwaan
41 KoHTponbHas pabota no teme “lMnowagp”
42 Teopema lNudaropa u eé npumeHeHune
43 Teopema lNudaropa u eé npumeHeHune
44 Teopema lNudaropa u eé npumeHeHune




45

Teopema lNudaropa u eé npumeHeHune

46 Teopema lNudaropa u eé npumeHeHune
OnpepeneHve TpUroHOMeTPUYECKUX
dYHKLMI OCTPOro yrna NpsiMoyrofibHOro

47 TpeyrosbHWKa, TPUroHOMeTpmuyeckune
COOTHOLUEHMS B MPSIMOYIOJIbHOM
TpeyroabHuKe

48 OcHoBHOe TpUroHoMeTpuyeckoe
TOXOECTBO

49 OcHOBHOE TpMroHoMeTpuyeckoe
TOXOECTBO

50 OcHOBHOE TpMroHoMeTpuyeckoe
TOXOECTBO

51 KoHTponbHas pabota no teme "Teopema
MNudaropa u Havyana TpuroHomeTpumn”

57 BnucaHHbie 1 ueHTpanbHbIe Yrbl, Yyron
MeXay KacaTesibHOM U XOpA0MH

53 BnucaHHbie 1 ueHTpanbHbIe Yrbl, yron
MeXay KacaTesibHOM U XOpA0H

54 BnucaHHbie 1 ueHTpanbHbIe Yrbl, Yyron
MeXay KacaTesibHOM U XOpA0MH

55 Yrabl Mexay Xopaamu U CEeKYLUMMM

56 Yrabl Mexay Xopaamu U CEeKYLUMMM




57

BnucaHHble ¥ onucaHHble
YeTbIPEXYrOJIbHUKU, UX MPU3HAKMK U
CBOMCTBA

58

BnucaHHble ¥ onucaHHble
YeTbIPEXYrOJIbHUKU, UX MPU3HAKMK U
CBOMCTBA

59

BnucaHHble ¥ onmncaHHble
YeTbIPEXYrOJIbHUKU, UX MPU3HAKMK U
CBOMCTBa

60

[NprMeHeHne CBOMCTB BMMCAHHBIX U
OMUCaHHbIX YeTbIPEXYTONbHUKOB MpK
peLeHnn reoMeTprMyeckmx 3agad

61

[NprMeHeHne CBOMCTB BMMCAHHBIX U
OMUCaHHbIX YeTbIPEXYTONbHUKOB MpU
peLeHnn reoMeTpmyeckmx 3agad

62

B3auMHoe pacnonoxeHue aByx
OKPY>KHOCTEN, 0bLLMe KacaTesbHble

63

KacaHune okpyxHocTeln

64

KoHTponbHas pabota no teme "Yrnbl B
OKPY>XHOCTW. BnncaHHbie 1 onuncaHHbie
YeTblpexyrobHUKKN"

65

lNoBTOpEHWE OCHOBHbIX MOHSATUI U
MEeTOA0B KypCOB 7 1 8 Knaccos,
0606LeHMe 3HAHUI




MoBTOpEHWE OCHOBHbIX MOHATUI U

66 MEeTOA0B KypCOB 7 1 8 Knaccos, 1

0606L1eHMe 3HaHMI
67 WNtorosas koHTponbHas paboTta 1 1

[MoBTOpEHWe OCHOBHbIX MOHSATUI U
68 MEeTOA0B KypCOB 7 1 8 Knaccos, 1

0606L1eHMe 3HaHMI
OBLLEE KO/JIMYECTBO YACOB MO MNMPOrPAMME 68 6 0

9 KNNACC
Konuuyecteo yacos
Jara
N®n/n | Tema ypoka Bcero KoHTponbHblie MpakTuyeckune usyuer
pa6otbl pa6otbl

1 OnpepeneHve TPUroHOMETPUYECKMX 1

¢dyHkumin yrnos ot 0° go 180°
2 @®opmynbl NpuBeaeHUs 1
3 TeopeMa KOCHHYCOB 1
4 TeopeMa KOCHHYCOB 1
5 TeopeMa KOCHHYCOB 1
6 TeopeMa cunHycoB 1
7 TeopeMa cunHycoB 1




Teopema cuHycoB

HaxoxneHune anuH CTOPOH U BEJTINMYUH

9
YIrN0B TPEYroNbHUKOB

10 PelweHne TpeyronbHMKOB

11 PelweHne TpeyronbHMKOB

12 PelweHne TpeyronbHMKOB

13 PelweHne TpeyronbHMKOB

14 pakTMyeckoe NnpMMeHeHne TeopemM
CUHYCOB 1 KOcuHycoB. Mpodopuertaumns

15 pakTMyeckoe NnpMMeHeHne TeopemM
CMHYCOB 1 KOCMHYCOB

16 KoHTponbHas pabota no Teme "PelweHune
TPeyroibHUKoOB"

17 MNoHsTe 0 npeobpaszoBaHUK Noaobus

18 CoOTBETCTBEHHbIE 3/1IEMEHTbI NOJ00OHbIX
duryp

19 CoOTBETCTBEHHbIE 3/1EMEHTbI NOJ00OHbIX
duryp

20 Teopema o npou3BegeHMN OTPE3KOB XOpA,

TeopeMa o0 npounsseneHnn oTpe3kos




CEeKyLLMX, TeOpeMa O KBagpare
KacaTeSibHOM

TeopeMa 0 NpoM3BEAEHUN OTPE3KOB XOpPA,
TeopeMa 0 Npou3BedeHMU OTPE3KOB

21
CeKyLumx, Teopema o KBagpaTte
KacaTesibHOM
Teopema o npou3BegeHMN OTPE3KOB XOpA,

27 TeopeMa 0 Npou3BefeHNM OTPE3KOB
CeKyLmx, TeopeMa o Keagparte
KacaTesibHOM

23 [NpuMeHeHWe TeopeM B peLleHun
reoMeTpuyeckux 3agay

24 [NpuMeHeHWe TeopeM B peLleHUn
reoMeTpuyeckux 3agay

75 [NpuMeHeHne TeopeM B peLleHUn
reoMeTpuyeckux 3agay
KoHTponbHas pabota no teme

26 "Tpeobpa3oBaHue nofobus. Metpuueckue
COOTHOLLEHUS B OKPY>KHOCTH"

27 OnpepeneHune BekTopoB. ®usnyeckuit n
reoMeTpuYeCcKuin CMbIC BEKTOPOB

78 CnoxeHwue u BbluMTaHME BEKTOPOB,
YMHOXEHUWE BeKTopa Ha 4ncio

29 CnoxeHwue u BbluMTaHME BEKTOPOB,

YMHOXX€eHWe BEKTOPA Ha YMCno




CnoxeHue u BblYMTaHME BEKTOpOB,

30
YMHOXEHMWE BEKTOpa Ha YMcio
31 PaznoxeHune BeKTOpa no AByM
HeKONIMHeapHbIM BEKTOPaM
32 KoopaunHaTbl BekTOpa
CkangpHoe npou3BefieHMe BEKTOPOB, ero
33 NPUMEHEHME /1S HAXOXAEHUS OJIVH U
yrnos
CkangpHoe npou3BefieHMe BEKTOPOB, ero
34 nNpUMeHeHne ANs HAXOXAEHUS OJINH U
yrnos
35 PelweHune 3apay ¢ NOMOLLbIO BEKTOPOB
36 PelweHune 3apay ¢ NOMOLLbIO BEKTOPOB
27 [pUMeHeHWe BEKTOPOB A1 peLleHns
EENERROVZEI]
38 KoHTponbHas pabota no teme "Bektopbl”
39 [lexapToBbl KOOPAMHATLI TOYEK Ha
NA0CKOCTH
40 YpaBHeHue npsmon
41 YpaBHeHue npsmon




42

YpaBHeHUe OKPYXHOCTH

KoopauHaTbl To4ek nepeceyeHus

43 <
OKPY>XHOCTM M NpsSIMOM
MeTog, KOOpAMHAT NMpU peLleHuu

44 reoMeTpuyeckmnx 3agad, NpakTMyeckmx
3aad
MeTop, KOOpAMHAT NMpU peLleHuu

45 reoMeTpuyeckmnx 3agad, NpakTMyeckmx
3a4a4
MeTop, KOOpAMHAT NpU peLleHuu

46 reoMeTpuyeckmnx 3agad, NpakTMyeckmx
3amad

47 KoHTponbHas pabota no teme “[lekapToBsbl
KOOPAMHATbI Ha NNOCKOCTKH"

48 MpaBuabHble MHOTOYTONbHUKM,
BbIYMCNEHNE UX I/IEMEHTOB

49 Yucno . [InnHa oKpyXHOCTH

50 Yucno 1. InnHa OKpyXXHOCTH

51 [nuHa oyru oKpy>XHOCTH

52 PagunaHHag mepa yrna

53 Mnowaapk Kpyra, cekTopa, CerMeHTa




54

Mnowanb Kpyra, CEKTOpa, CErMeHTa

55 MNnowaapk Kpyra, cekTopa, CerMeHTa

56 lNoHsATME O ABUXEHWUM NIOCKOCTH

57 [apannenbHbii NnepeHoc, NoBOpOT

58 [apannenbHbli NnepeHoc, NoBOpOT

59 [apannenbHbii NnepeHoc, NoBOpPOT

60 [apannenbHbii NnepeHoc, NoBOpPOT

61 [pvMeHeHne ABMXKEHMI NPU PeLLEHUM
3apay. Mpodopuentauns
KoHTponbHas paboTta no temam

62 "[MpaBUAbHbIE MHOTOYTOIbHUKM.
Okpy>xHOCTb. [IBMXEHUS NIOCKOCTH"
MNoBTOopeHue, 0606LLEeHME, CUCTEMATM3ALMS

63 3HaHWW. M3MepeHune reoMeTpuyeckmx
BENUYMH. TpeyronbHUKM
MNoBTopeHue, 0606LLEeHME, CUCTEMATM3ALMS

64 3HaHwWW. [apannenbHble u
nepneHanKynspHble nNpsiMble

65 MosTopeHue, 0606LIeHMe, CrcTeMaTU3aLMS

3HaHWUIA. OKPY>XHOCTb U KPYT.




FeoMeTpuyeckne NocTpoeHus. Yol B
OKPY>KHOCTH

MNoBTOopeHue, 0606LLEHME, CUCTEMATM3ALMS

66 3HaHWK. BNncaHHble M ONMCaHHbIe 1
OKPY>XHOCTM MHOTOYTO/IbHUKOB

67 WNtorosas koHTponbHas paboTta 1

68 MNoBTOopeHue, 0606LLEHME, CUCTEMATM3ALMS 1
3HAHWUN

OBLULEE KOJIMYECTBO YACOB MO NPOIrPAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Maremaruka. ['eometpusi: 7-9-e kiiaccol: 0a30BbIil YpOBEHb: yUeOHHUK, 7-9

kiaccbl/ Atanacss JI.C., Byry3zos B.®., Kagomues C.b. u apyrue, AKuuoHepHoe

obmectBo «M3naTenscTBO «IIpocBeiienne

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA

1 7 H.®. I'aBpunosa KM Mocksa
I'eomeTpus BAKO

2 7 JI.C. ATtaHacsH PabGouas Terpans MockBa
['eomeTpus [Ipocsenienne

3 8 H.®.I"'aBpunosa KM MockBa
I'eomeTpus BAKO

4 8 JI.C.Artanacsin Pabouas MocksBa
['eomeTpus TETpaab [Ipocsenienne

5 8 A.B.®apkoB TecTrl MockBa
reoOMeTpus «DK3aMEH»

6 | ['eomerpus MuiieHko Tematnueckue Mocksa

7,8,9 Ki1. TECTHI [Ipocsenienune
7 | 'eomerpus M.A. Nuenckas | CaMOCTOSITENIbHBIC MockBa
7,8,9 KiI. Y KOHTPOJIbHBIE [IpocBemenne
paboThI

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

9 TexHonornueckue

7,8,9 I"1O.KopTyn KapThl YPOKOB 11O ?onrorpai[
I'eomerpus y4eOHUKY Yuureins
JI.C.ATtaHacsiHa

10 7,8,9 MeTtoanueckue MockBa

['eomerpus JI.C. AtaHacsiH
BLroC PEKOMEHJAIUH. «IIpocenienue»

11 7,8,9 IToypounbie MockBa

['eomerpus H.®. Tapprrosa paS}I’)IZI(SOTKI/I "BAKQO"




K YMK
JI.C.ATtanacssa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. «IlIxonbpHBII TOMOIIHUKY: http://school-assistant.ru/
2. «lIkonpHast MaTeMaTHKa»: http://math-prosto.ru/index.php
3. «SKunaccy: http://www.yaklass.ru
4. ®enepanbHbII HEHTP HHPOPMAIMOHHO-00pa30BaTeIbHBIX pecypcoB: http://eor.edu.ru/.
5. Enunas xomekus udpoBbIix 00pa3oBaTenbHBIX pecypcoB: http://school-ollection.edu.ru/.
. Unpopmannonnas cucrema "EnnHoe okHO 1ocTyna K

oOpa3zoBatenbHbIM pecypcam':http://window.edu.ru/.

. @enepanbHblii nopTan "Poccuiickoe obpazoBanue":
http://www.edu.ru/.Komnekius 0P u LIOP.
"OtkpsoIThid Kiacc" http://www.openclass.ru/




CucreMa olleHUBaHHS 10 MAaTeMaTHKe 7-9 Kjacc

Cuctema OUEHKM NpeaMEeTHbIX pPe3ynbTaToB OCBOEHUA  y4ebHbIX
nporpamm C y4€TOM YPOBHEBOroO Noaxoda, npeanonaraet BbigeneHme 6asosoro
YPOBHA AOCTVI)KQHMVI KaK TOYKMU OTCYETA NP NOCTPOEHNN BCEW CUCTEMDI OLUEeHKH

N opraHu3aunm MHAMBUAYaNbHON PaboTbl ¢ 0by4Yatowmmmcs.

ba3oBblii ypoBeHb JOCTHKEHHIi: JEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEUCTBUM C OMOPHOW CHCTEMOW 3HAHUW B paMKax BBLICICHHBIX 3a7a4. OBiaacHue
0a30BbIM yPOBHEM SIBJISIETCSL JOCTATOUHBIM [JIsi TPOJOJKEHUS OOydeHHs Ha
ciaeaywoniell cTyneHu oOpa3oBaHUsA, HO HE MNO MNPO(UILHOMY HaIpPaBICHHUIO.
JlocTrxkeHutro 0a30BOro YPOBHS COOTBETCTBYET ommemka
«y0061emeopumenbHo» (Unu ommemeka «3», OMmMemKa «3a4meHoy).

[IpeBbilieHre 6a30BOro ypoBHS CBUIETEILCTBYET 00 YCBOGHUM OMOPHOM
CHUCTEMbI 3HAHUM HAa YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJAJEHUS YUE€OHBIMU
NEUCTBUSIMU, a TaKXKe O KPyroszope, upoTe (Wi U30upaTeaIbHOCTH) UHTEPECOB.
[enecoobpa3Ho BBLACIUTH CIEAYIOIINE IBA YPOBHS, MpeBbIIIAIOIINE 0A30BbIM:

* [loBbIlIEHHBI YPOBEHb JOCTWKECHUSA IUIAHUPYEMBIX PpE3yJIbTaTOB,

OUEHKAa «Xopouioy (ommemka «4»);
* BBICOKHI YPOBEHb JIOCTHXKECHUS IUJIAHHUPYEMBIX PE3YJIbTATOB, OUEHKA

«OMAUYHO» (ommemka «5»).
JIns onucaHusl MOATOTOBKM YYaIlUXCS, YPOBEHb JOCTHUKEHUN KOTOPBIX

HuXKe 6a30BOro, Lie1ecoo0bpPa3HO BbIAENNTbL TaKXKE [Ba YPOBHA:

* MOHUKCHHBIN YPOBEHb JIOCTYDKECHUH, OUEeHKa

«Hey0061emeopumenvHo) (ommemka «2»);
* HU3KHH YPOBEHb JOCTWKCHUN, OUEHKA «N10X0» (ommemKa «1»).

He npoctmxenue 0a30BOro ypoBHSI (NMOHMKEHHBIM M HUZKUM YpOBHHU
JTOCTUKEHUN) (PUKCUpPYETCS B 3aBUCUMOCTH OT O0OBEMA U YPOBHS OCBOCHHOTO U
HEOCBOCHHOIO cojepkaHus npeaMera. ONMUCaHHBIN BbIIIE MOIX0/ IE1€C000pa3HO
OPUMEHSTh B XOJ€  Pa3IMYHBIX  MPOIEAYp  OLEHUBAHUA:  TEKYUIEro,

IMPOMCIKYTOYHOT'O 1 UTOTOBOTO.



Ana oyeHKU QUHAMUKu ¢hopmuposaHusa npedmMmemHsix pe3yabmamos B
CUCTEME BHYTPU LIKO/IbHOTO MOHUTOPUHra 06pasoBaTe/IbHbIX [JOCTUMKEHUM
uenecoobpasHo PpUKCMPOBaATb M aHA/IM3NPOBATL AaHHblE O CHOPMMPOBAHHOCTHU
YMEHUI U HaBbIKOB, CNOCOOCTBYIOLLMX OCBOEHUIO CUCTEMATUUYECKUX 3HAaHUMN, B TOM

yncne:

* NePBUYHOMY  O3HAKOMJIEHUIO, ompadomke u 0CO3HAHUIO
meopemuueckux mooeneil u noHamui(o0IIEHAYUYHBIX U 0a30BBIX ISl JTAaHHOU
00J1acTH 3HAHUS), CIHAHOAPMHBIX AJI2OPUMMOE U RPOUEOYD;

* 8bIAGIECHUI) U OCO3ZHAHUIO CYWHOCHMU U O0COOEHHOCHMEUN3y4aeMbIX
00BEKTOB, MPOIECCOB M SBICHUU JNEHUCTBUTEILHOCTH (TIPUPOMHBIX, COIMATBHBIX,
KYJbTYPHBIX, TEXHUUYECKUX U JP.) B COOTBETCTBUU C COACPKAHUEM KOHKPETHOTO
y4eOHOTO IPEAMETA, CO30AHUI0 U UCHOIb30BAHUIO MOOeell U3yIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* 8bIAGICHUI) U AHAIU3Y CYULECHIBEHHBIX U YCHMOUYUBHIX CBA3CU U
OMHOUWIEHUTIMEXTY 00bEKTaMH U MPOIIECCAMMU.

[Ipu >ToM 00s3aTEIbHBIMUA COCTABISIOIIMMH CHCTEMbl HAKOIUICHHOMU
OIIEHKH SIBJISIOTCS MaTepHallbl:

® cmapmoeoﬁ Ouazuocmuku;
*memamuuecCKux u umao2o6slx npoeeEPOUHbIX pa60m no ecem yueﬁnbm

npeomemanm,
* meopueckux padom, BKIO4asi ydyeOHbIE UCCIICIOBAHUS U y4eOHbIC

MIPOEKTBHI.



OneHka yCTHBIX OTBETOB 00y4al0IMXCs
OTBeT oLleHMBaeTCsA 0TMETKOH «5», eC/IM YYeHHUK:

l. MOJTHO pacKphUl COJAEp)KaHHE MaTepuaia B 00beme, MPelyCMOTPEHHOM
IpOrpaMMOi U YU4EOHUKOM,

2. M3JI0KWI MaTE€pUAl TPAMOTHBIM SI3bIKOM B OIPEIEICHHON JOTHYECKOU
II0CJICIOBATENBHOCTH, TOYHO HWCIIOJB3Yys MAaTEMaTHYECKyl0 TEPMUHOJIOIHUI0 U
CHUMBOJIUKY;

3. NpaBUJIBHO BBHIMOJHWI PUCYHKH, YEpPTEkKHU, T'papUKH, COMYTCTBYIOLIUE
OTBETY;

4. mokazan  yMEHME  WUIIOCTPUPOBATh  TEOPETUUYECKUE  TOJIOKECHUSA
KOHKPETHBIMU IIPUMEPAMHU, MPUMEHATh UX B HOBOW CUTyallUW MPU BBIITOJTHECHUU
IIPAKTUYECKOI0 3aaHUs;

5. IPOAEMOHCTPUPOBA YCBOCHUE pAHEE M3YUYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, CPOPMHUPOBAHHOCTh M YCTOMYMBOCTh HCIOJB3YEMBIX MPU OTPabOTKE
YMEHUH U HaBBIKOB;

6. OTBEYAJl CaMOCTOSATEIBHO 0€3 HABOSAIINX BOIPOCOB yuuTENs. BO3MOKHBI
OHA - JBE HETOYHOCTHU IIPU OCBEILICHUU BTOPOCTEIIEHHBIX BOIIPOCOB WM B

BBIKJIaJIKaXx, KOTOPBIC YUCHHUK JICTKO UCIIPABUII 110 3aMCUYAHUIO YUUTCIIA.

OTtBer OLIEHUBAETCS OTMETKOM «4», €CJIM OH Y1OBJIETBOPHAECT B OCHOBHOM

Tpeﬁ()BaHI/IﬂM Ha OLICHKY «5», HO IIPH 3TOM UMEET OIMH U3 HEAOCTATKOB:
* B H3JIOKCHUHN JOIIYHICHBI HEOOIbIIINE Hp06eHBI, HE HCKa3HUBIIHC
MAaTCMATHYCCKOC COACPIKAaHUC OTBCTA,
¢ JONyIICHBI OAWH — JIBa HCJA0YCTA ITPHU OCBCIICHUN OCHOBHOI'O COACPIKAHUSA
OTBCTA, UCITPABJICHHLIC 110 3aMCHYAHUIO YYHUTCIIA,
¢ JOIIYIICHBI omubOka wuiam Ooiee ABYX HEAOYCTOB IIpH OCBCIICHHUHA
BTOPOCTCIICHHLBIX BOIIPOCOB HUJIK B BBIKJIAAKAX, JICTKO UCIIPABJICHHLBIC I10 3aMCYaHHUIO

YUUTEIS.

OrMmeTka «3» cTaBHTCA B Caeayrummx caydasax:
®* HCIIOJIHO WJIM HCIIOCIICAOBATCIILHO PACKPBLITO COACPKAHKUC MaTCpHalia, HO

MOoKa3aHO 00Illee MOHMMAHUE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS,



JIOCTATOYHbIC NI JTallbHEMIIero  yCBOGHHMS MPOTrPaMMHOTO  Marepuala
(onpenenenubie « TpeObOBaHUSIMU K MATEMATHYECKON TMOATOTOBKEOOYUAIOITUXCS»);

* HMEJNCh 3aTPYIHECHUS WU JTOMYIIEHBI OMUOKHU B ONPEIeTICHUH TOHSATUH,
WCIIOJIb30BAaHUM  MaTeMaTHYeCKOM TEPMHUHOJOTHH, 4YepTekaX, BBIKIIAJKaX,
UCIIPABIICHHBIE MOCTIE HECKOJIbKUX HABOSIIUX BOIPOCOB YUUTEIS;

* YYEHUK HE CIpaBUJICA C NMPUMEHEHUEM TEOPUU B HOBOM CHUTyallMu MpHU
BBITIOJITHEHUN TMPAKTHYECKOTO 3aJaHusi, HO BBIMOJHWI 3aJaHUS 00s3aTEIbLHOTO
YPOBHSI CJI0KHOCTH MO JJTAHHOU TEME;

* MpW 3HAHUU TEOPETHYECKOrO MaTepuana BBIABICHA HEIOCTaTOYHAs

c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HaBBIKOB.

OTMeTKa «2» CTABHUTCS B CIeayrummx caydasax:
* HE pacKpbITO OCHOBHOE COJEpkKaHUE yueOHOro MaTepHaa;
* OOHAapy)XEHO HE3HaHUE WJIM HEINOHMMAaHWE YYEHHKOM OOJbIIeH Win

HanOoJiee BaXKHOM YacTu yueOHOro MaTepuaa;

* JIONyIICHbl OIMMOKKA B OMNpPEACICHUU TOHITUH, MPU HCIOJIH30BAHUU
MaTeMaTU4eCKOM TEPMUHOJIOTUM, B PHUCYHKaX, dYepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HCIPaBIEHBI IMOCJIE HECKOJBbKHUX HABOJSIIMX BOMPOCOB

YUUTEIS.

OtMeTKa «1» cTaBUTCS, €CJIN:
* Y4YEeHUK OOHApYX HUJ TOJHOE€ HE3HAHHWE W HEMOHMMaHUE H3y4aeMOTO

y‘-IC6HOFO Marcpuajga HJIKX HEC CMOI' OTBCTUTbL HM Ha OAWH M3 IIOCTABJICHHBIX

BOIIPOCOB I10 U3y4aeMOMY MaTepHay.



OneHka NMCbMEHHBIX 1 KOHTPOJIBHBIX padoT

OtmeTKa «5» cTaBuTCA, ecnu:

* paboTa BBINOJHEHA MOJHOCTHIO;
* B JIOTHYECKUX PACCYXJICHHUSIX U OOOCHOBAHWH PEIICHUS HET MPOOETIOB U

OIIHNOOK;
* B pEIICHHH HET MaTeMaTUYEeCKUX OIMMOOK (BO3MOKHA OJHA HETOYHOCT,
OMHUCKa, HE SBISIONMIASICS CJIEACTBUEM HE3HAHHUS WIM HEMOHUMaHHS Y4eOHOTO

Marepuana).

OT1MeTKAa «4» CTABUTCS, €CJIN:
°pa60Ta BBITIOJTHEHA ITIOJHOCTBKO, HO 000CHOBAaHHUS IIaroB peuiCHuA

HEJIOCTAaTOYHbl (€clii yMEeHHuE OOOCHOBBIBATh PACCYXJICHHUS HE SBIISLIOCH
CIIEIMAIBHBIM 00BEKTOM MPOBEPKH);

* IOMyIIIEHA OJ{HA OIIMOKa WM JBa-TpU HEJ0uYeTa B BBIKIAJKAaX, PUCYHKAX,
yepTexkax Wid rpadukax (€cid 3T BUIbI paOOThl HE SBISUIMCH CIEHHAIBHBIM
00BEKTOM ITPOBEPKH).

OtMeTKAa «3» cTAaBUTCS, €CJIN:
e JomylieHbl Oojee OAHOW OMMOKM WiM OoJiee IBYX-TPEX HEIOYETOB B

BBIKJIaJIKaX, YepTexkax WM Trpadukax, HO y4yalluics BIIaJIeeT 00sS3aTeNbHBIMU
YMEHHUSIMHU 110 IIPOBEPSAEMOU TEME.

OTMeTKAa «2» CTABUTCS, €CJIN:
* JIONYIIEHBI CYIIECTBEHHbIC OIIMOKM, MOKAa3aBIIME, 4YTO Yydalluics He

BIaacecT 00s13aTeIIbHBIMHA YMCHUAMMU 110 I[aHHOf/’I TE€ME B IIOJTHOU MCpC.

OtMeTKa «1» cTaBUTCS, €CJIN:
* paboTa nmokasajia MoJHOE OTCYTCTBHE Y ydalllerocsi o0s3aTeIbHbIX 3HaHUN

U YMEHHH 1O MPOBEPSIEMON TeMe WM 3HAUUTENIbHAS 4acTh PaOdOTHI BHIMIOJHEHA HE

CaMOCTOATCIIBHO.



SZQE!!!aH KJI&QQI/ISI}I/IKZI!!I/IH !!HIHQ!!K

I'pyObIiMu cuuTaroTcst OIINOKHU:

* HE3HAHWE OINPENCIICHUS OCHOBHBIX MOHSATHI, 3aKOHOB, IMpPaBul,
OCHOBHBIX ITOJIOKEHUN TEOpHUH, HE3HaHHE (POpPMYJI, OOILIECTNPUHSITHIX CHMBOJIOB
0003HaYEHU BEJIMUUH, €IUHUI] UX U3MEPEHUS;

* HE3HAHWE HAMMEHOBAHHU €IUHUI] N3MEPEHUS;

* HEYMEHHE BBIACIHUTH B OTBETE TJIABHOE;

* HEYMEHHE NPUMEHSATH 3HAHUSI, AITOPUTMBI VISl PEIICHUS 3a/1a4;
* HEYMEHHE JIeJIaTh BHIBOJBI U 0000IIEHNUS;

* HEYMEHHE YUTaTh U CTPOUTH rpadUKu;

* MOTEPS KOPHS WJIM COXPAaHEHHE MOCTOPOHHETO KOPHS;

» orOpaceiBaHue 0€3 00BSICHEHU OJHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIHOKH;

* BBIYMCIIMTENLHBIC OIIHMOKHU, €CIIM OHU HE SIBJISIOTCS OIHUCKOM;

* JIOTMYECKHE OIINOKH.

K Herpy0biM ommékam cienyer OTHeCTH:
* HETOYHOCTHh (OPMYJIHMPOBOK, OMNpEACICHUN, TMOHITUH, TEOpHUH,

BBI3BAHHASHEIIOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPCACIILICMOrO IIOHATHA
WJIH 3aMEHOM OJHOI'O - ABYX U3 3TUX IMPHU3HAKOB BTOPOCTCIICHHBIMH,

* HETOYHOCTH IrpadukKa;
* HEpallMOHAIBHBIH METOJ pEIICHWUS 3aJadyd WIM HEJO0CTaTOYHO

POIyMaHHBIN IJ1aH OTBETA (HapylIeHUE JIOTUKH, TOJAMEHA OT/IETBbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTETIEHHBIMHU );

* HEpalMOHAJIbHBIE METOJIBI PAOOTHI CO CIIPABOYHOU U
IpYTOWINTEPATYPOU;

* HEYMEHME pelllaTh 3aJa4M, BHIIOJHSITH 33JJaHUsI B OOIIEM BUJIE.

Henoyerammu sBJISAOTCH:
* HEepalMOHAJIbHBIEC MPUEMbI BHIYUCIECHUN U TPeoOpa30oBaHuUid;
* HeOpeXXHOE BHITIOJIHEHUE 3aUCce, YepTexKel, cxeM, rpauKoB.



