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HHOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamMmMa 1Mo MareMaTHKe Ui OOyYaloUIMXCs C 3aJCPKKOW NCHXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOrO 00IIEr0 00pa30BaHUs MOATOTOBIEHA Ha OCHOBE
@®enepallbHOIO  TOCYIapCTBEHHOI'O  O0Opa30BaTENbHOIO  CTaHJapTa OCHOBHOIO  OOILEro
obpaszoBanus (ITpukaz Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBom toctuninu Poccuiickont @enepamuu 05.07.2021 r., per. Homep 64101) (manee —
OI'OC 000), IlpumepHON aganTUPOBAHHON OCHOBHOM 00pa30BaTENbHONW IMPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHus 00YYAIOIINXCS C 33aIEPKKOM TICUXMYECKOTO pa3BUTHA (J1asiee —
ITAOOIT OOO 3IIP), IIpumepHoii paboueii mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs IO
npeamety «Marematuka», [IpumepHoil mporpaMMbl BOCIIMTAHUSA, C YYETOM PACIIPEICICHHbIX 110
KJlaccaM TpOBEpSEMbIX TPEeOOBaHUM K pe3ylbTaraM OCBOCHUS AJNaNTHPOBAaHHOW OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO 0O0IIEro oOpa3oBaHUsS OOYyYArOMIMXCS C 3aJeP KKOU
ICUXUYECKOro pa3BuTus. B pabouell mporpamme yureHbl HJed U mnosoxkeHus Konnenuuu
pa3BuTHs MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit deneparum.

O6mas xapakTepucTuka yuyeOHoro npeamera «MaremaTtuka»

VYuebHblil npenMer «MaremaTHKa» BXOAUT B INpeIMETHYIO obsacTh «MaremaTuka u
uHpopmatuka»y. OH CHOCOOCTBYET pa3BUTHIO BBIYMCIUTENBHON KYJIBTYphl U JIOTUYECKOTO
MBILUIEHUSI, (OPMUPOBAHUIO YMEHHUS IOJb30BAThCS AITOPUTMAMM, a TaKXKE HPUOOPETEHUIO
MPAKTHYECKUX HAaBBIKOB, HEOOXOIUMBIX B [TOBCEIHEBHOM skU3HU 00y4atomumxcs ¢ 3[1P. YueOubiii
OpeMeT pa3BUBAeT MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpaXKeHHE, (YHKLHUOHAJIBHYIO
IrpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTHYECKH AaHATU3UPOBATh HH(MOPMAIHIO,
NPEACTaBICHHYIO B Pa3JINYHbIX (hOpMax.

OOyueHne mMaremaTuke J1aé€T BO3MOXKHOCThH pa3BuBath y oOyuatouuxcs ¢ 3[IP Tounyio,
palMOHATBHYIO0 U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOASAIINE S3bIKOBBIC,
CUMBOJIMYECKHE, TpaUuecKHe CpeiCTBa s BBIPAKCHHS CYXICHUH M HADIATHOTO HX
IPEACTaBICHHUS.

HeoOxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHH SIBISIETCS
o011ee 3HAaKOMCTBO C METO/laMU IMO3HAHMs JEHCTBUTENIBHOCTH, MPEACTaBICHUE O MpeaMeTe U
METOJIaX MaTeMaTUKH, UX OTJIUYUN OT METOAOB JAPYTHX €CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00
O0COOEHHOCTSIX NMPUMEHEHUS] MaTEMAaTUKHU JJIs PELIeHUs] HayYHBIX M MPUKIAIHBIX 3a1ad. Takum
o0pa3om, MaTemMaTHueckoe 00pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHPOBAaHUE OOIIEH KyIBTYPHI
YeJoBeKa.

N3yuyeHne mareMaTMKH TakKe CIOCOOCTBYET SCTETHMUECKOMY BOCIUTAHHUIO YEJIOBEKa,
NOHMMAaHMIO KpacoThl M  U3ALIECTBA MAaTeMaTHMYECKUX  PaCCyKACHUH, BOCIPHSITHUIO
reoMeTpHUYECKUX (POpM, YCBOCHHUIO HJIEH CHMMETPHH.

IIporpamma oTpaxaer coaepxanue o0yueHus npeamery «MaremaTuka» ¢ yueToM 0coObIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyuaromuxcst ¢ 3[IP. OnageHuwe y4eOHBIM TIPEIMETOM
«MatemaTtukay npeacTaBiIseT ONpeIeIeHHYI0 CI0KHOCTB s yuarmuxcs ¢ 3[1P. V o6yvaromuxcs
¢ 3IIP nauOosiee BbIpaKEHBl OTCTaBaHUS B Pa3BUTUU CIOBECHO-JIOTUYECKUX (OPM MBILUICHHUS,
IO3TOMY a0CTpakTHbIE M OTBJICUYEHHBbIE KAaTETOPUM UM TPYIHOJOCTYNHBL. B Toxke Bpems mnpu
CHEIMaJIbHOM OO0y4YeHUM O0O0ydYaromuecss MOTYT BBIIIOJIHATH 3aJaHusl 1o aiaroputMmy. OHu
BOCIIPUMMYMBBI K IOMOILIM, MOTYT BBIIOJHHUTH NEPEHOC HA aHAJIOTMYHOE 3aJjaHHEe YCBOEHHOI'O
cnocoba pemieHusi. CHUKEHHE pa3BUTHUS MBICIUTENbHBIX ONEpaliii ¥ 3aMeUIEHHOE CTaHOBJIEHNE
JIOTMYECKUX JEHCTBUH MPUBOAST K HENOCTaTOYHON OCMBICIEHHOCTH COBEpPLIAEMBIX y4eOHBIX
neiictBuii. Y oOywaromuxcs 3aTpyIHEHBl CUYETHBIE BBIYMCIICHHUS, MPOM3BOIMMBIE B yMme. B
NUCbMEHHBIX BBIYMCIIEHUSX OHM MOTYT MpPOIYCKAaTh OJUH U3 MPOMEXYTOUHBIX miaros. Ilpu
paboTe ¢ YHCIOBBIMHU BBIPAKCHUSIMH, BBIYHMCICHHEM HX 3HAYEHUS MOTYT HE YJIEpKUBATh
NpaBWIbHBIN MOpsiok AedcTBuil. [Ipu ynporienuu, npeodpa3oBaHUM BBIPAKEHUN ydaluecs ¢
3[IP He MOryT CaMOCTOSTEIbHO NPHUHATH PELIEHUE O IOCIEI0BATEIBHOCTH BBIITOJHEHUS



nercTBui. KOHKPETHOCTh MBINUIEHUS OCJIOKHSET YCBOCHHMS HABBIKA PEIIEHUs YpPaBHEHM,
HEpPaBEHCTB, CUCTEMbl ypaBHEHUNA. FIM Mao10CTyTHO COBEpIIEHHE OOPAaTUMBIX OIEpaIi.

Huskuii ypoBeHb pa3BUTHSL JIOTMUECKHUX OIEpaluid, HEIOCTaTO4YHas 0O0O0OIEHHOCTH
MBILUICHUS 3aTPYIHSIOT H3ydyeHHe TeMbl «DyHKIMM»: NpU ONpeneieHuH (YHKIMOHAIBHON
3aBHCUMOCTH, TIpH OIMCAaHWU TpadUUeCKOil CHTyalWu, HWCIONB3YyS TE€OMETPHUYECKHH,
anreOpanyeckuif, QyHKIMOHANBHBIN s3bIkH. Hepenako yuarmmuecs He BHUIAT pa3HULBI MEXKIY
00J1acThIO OnpeIecHus PYHKIMH U 001aCThIO 3HAYCHUH.

Pemienue 3a1a4 conpsiKeHO ¢ TPYAHOCTAMHU O(OPMIIEHUS KPAaTKOM 3amucu, MpoBeACHUs
aHaJlM3a YCJOBMS 3aJaud, BblAeNeHUs cymiectBeHHoro. OOyuwatomuecs ¢ 3IIP 3aTpynustorcs
c/ienaTh yMO3aK/IIOUeHHE OT OOIIEro K 4aCTHOMY, HEPEJIKO BEIOUPAIOT HEPALMOHAIbHbIE CIIOCOOBI
pelIeHNs, UHOTAa OrPAaHUYHUBAIOTCSI MAHUITYJILUAMHU C YHCTIAMHU.

IIpu wn3ydenum reomerpuyeckoro marepuana odOyudarouecs ¢ 3IIP crankuBarorcs c
TPYJHOCTBIO JIelaTh JIOTUYECKHE BBIBOJABI, CTPOUTH IIOCJIEIOBATENIbHBIE PACCYKICHHUS.
Henpounble 3HaHMS OCHOBHBIX TEOPEM TE€OMETPUM MNPUBOJUT K OLIMOKaM B pelICHUH
reoMerpuueckux 3agad. Odyyaromuecs MOTyT MOAMEHUTH (HOpMYITy, HEPABUIBLHO IPUMEHUTH
teopemy. K cepbe3HbIM oOIIMOKaM B pELICHUM 3a/Ja4 HPUBOJAAT HEAOCTATOYHO Ppa3BHUThIC
IPOCTPAHCTBEHHBIE MTpeicTaBIeHUs. VM CI0KHO BBIIOIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX
paboTax OHM HE MOTYT IIPUBECTU OOBICHEHHE K YEPTEKY.

TouyHOCTB 3aIIOMUHAHMSI K BOCIIPOU3BEICHHS y4eOHOr0 MaTepHalia CHHXKEHBI 110 IPUYHHE
CJ1a00CTH MHECTUYECKOM JeATeNbHOCTH, CyXeHus oObema mnamstu. OOywaromummcs ¢ 3I1P
TpeOyeTcst 0oJiblile BpEMEHHU Ha 3aKperieHue MaTepuaa, akTyalu3alys 3HaHUW Mo omope mnpu
BOCIIPOM3BECHUM.

Jlia mpeojonieHUs TPYyAHOCTEH B M3yueHUM YuyeOHoro npeamera «MaTtemaTuka»
HeoOXonuMma ajanTanus oObeMa M Xapakrepa y4eOHOro Marepuana K II03HaBaTEbHBIM
BO3MOXKHOCTsIM yuanuxcs ¢ 3IIP. Cnexyer yueOHbIN MaTepuan NPErnoAHOCUTh HEOOIbIINMU
HOPLMSAMHU, YCJIOXKHSSI €ro MOCTENEHHO, M3bICKUBATh CIOCOOBI afanTaluy TPYIHBIX 3aJaHHM,
HEKOTOpbIE TEMbl JaBaTb KaK O3HAKOMUTENbHbBIE; HCKIIOYaThb OTHEJbHBIE TpPYAHbIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUM MaTepuall pEKOMEHIYETCsl U3y4aTh B IPOLIECCE MPAKTUUECKON
JESATEIbHOCTH 10 pelIeHHI0 3anad. OpraHndyeckoe €IMHCTBO IPAKTHMUECKOM U yMCTBEHHOM
NeSATEIbHOCTH YYalUXCsl HA ypOKaxX MaTeMaTHKHU CIIOCOOCTBYIOT IPOYHOMY U CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMATUYECKUX 3HAHUN M YMECHUH.

emw 1 3amaun u3ydeHus yaeOHOTO nmpeamera «MareMaTukay
[TpuopuTeTHEIME yesimu 0OyYIEeHUSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

* QopmupoBaHWE IEHTPATBHBIX MAaTEMAaTHYECKHX TMOHATHUH  (YHCIIO, BEIHYWHA,
reoMerpuueckas (urypa, InepeMeHHas, BEpPOATHOCTh, (YHKIHs), OOECIIEYMBAOIINX
NIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUIECKOT0 00pa3oBaHUsS O0O0YUaIOIIHXCS C
311P;

* poaBeAeHue oOydarommxcs ¢ 3[IP Ha MOCTYmHOM i HUX YPOBHE K OCO3HAHUIO
B3aWMOCBSI3M MaTeMAaTHKH W OKPYXKAroIIero MHpa, MOHWMAaHHE MAaTeMaTWKH KaK 4acTh
o0IIeli KYJIBTYPhI YeIIOBEYECTBA;

" pa3BUTHE WHTEUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTeH oOyvaromuxcs ¢ 3[IP,
IIO3HABaTEILHOU AKTUBHOCTH, HCCIICOAOBATCIIbCKUX YMGHHfI, KPUTUYHOCTHU MBINIJICHUA,
UHTEpeca K U3yUYCHUI0 MaTEMaTHKH;

" popmupoBaHHe PYHKIIMOHATBHONH MAaTEeMAaTHIECKON IPaMOTHOCTH: YMEHHSI pacliO3HABATH
NPOSIBJICHHST MAaTeMaTHYeCKUX TIOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYyallUsX W IPU H3YYEHUU JIPYrMX Y4eOHBIX IPEIMETOB, NPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh WX Ha S3bIKE MaTeMaTHKH W
CO34aBaTb MAaTCMAaTU4YCCKUEC MOJCIIN, IMPUMCHATH OCBOEHHBIII MaTeMaTH4YECKUU armapar
JUIL pEIIeHUs] TPAaKTUKO-OPHEHTUPOBAHHBIX 3aJ]lad, WHTEPIPETHPOBAaTh U OIICHUBATh
IMMOJTYYCHHBIC PC3YJIbTAThI.



JloCTHIKEHHE ITHX LieJIed 00eCreunBaeTCs PEICHUEM CIEAYOLHX 3a0ay.

* ¢opmupoBars y oOyuarouuxcst ¢ 3[IP HaBbIkM yueOHO-TIO3HABATEIBHON EATENIBHOCTH:
TUTAHUPOBaHHUE PaOOTHI, TOUCK PAIMOHANBHBIX IyTEeH €€ BBIOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" crnocoOCTBOBaTh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATH KauyeCTBA, HEOOXOUMBIE
YeJ0BEeKy JUIs TOJHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE
MaTeMaTUYECKOM  JEATEIbHOCTH: SCHOCTM M  TOYHOCTH  MBICIH, HHTYHIIHH,
IPOCTPAHCTBEHHBIX MPEICTaBIEHHUH, CHOCOOHOCTH K PEOJOICHUIO TPYAHOCTEH;

* (opmupoBaTh KJIHOUEBbIE KOMIIETEHIIMM YyYalIUXCS B paMKaxX MpPeAMETHON obiactu
«Marematuka u UH(OpMaTHKaY;

" pa3BHUBATh NOHATUIHOE MbllUIeHUs oOyyatonuxcs c 3I1P;

" OCYIIECTBJIATH KOPPEKLHIO IO3HABATEJIbHBIX mpoueccoB obOydatommxes ¢ 3IIP,
HE0OXOUMBIX /Il OCBOEHHUS IPOrPaMMHOT0 MaTepuasa 1o yueOHOMY MpeIMETy;

" [IpeaycMaTpUBaTh BO3MOXHOCTh KOMIICHCALIMU 00pa30BaTeNIbHBIX JE(PUIIUTOB B OCBOCHUU
IPEIIECTBYIOLIEr0 MPOrpaMMHOro Marepuana y odydatomuxcs ¢ 3IIP u HenocraTtkoB B
HX MaTeMaTU4eCKOM Pa3BUTHUH;

" c@opMHUpOBaTh yCTONUMUBBINA HHTEPEC YUAIIUXCS K IPEAMETY;

" BBIIBIIATH U Pa3BUBATh MATEMATUUYECKHUE U TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEp’KaHUS Kypca Marematuku B 5-9 kmaccax: «Yucna u
BBIYUCIICHUS», «Anredpa» («AnreOpandeckue BbIpaXKEHHs», «YpaBHEHHMS M HEPAaBEHCTBAY),
«Dynkuuny, «leomerpusi» («l'eomerpuueckue ¢urypsl M HX CcBoiicTBa», «M3mepenue
TrEOMETPHUECKUX BEIUYMH»), «BeposTHOCTh M cTaTUcTHKa». [laHHbIE JTUHUM pPa3BUBAIOTCS
napajiesIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOH, O/THAKO HE HE3aBUCUMO OZIHA OT
Jpyroi, a B TECHOM KOHTaKkTe W B3aumopeucTBuu. Kpome storo, ux oObeqUHSET JIOTHYecKas
COCTaBIIAOILAsA, TPAJUIIMOHHO MPHUCYIIasi MaTeMAaTUKE M MMPOHU3bIBAIOIIASL BCE MaTeMaTUyeCcKue
Kypchl U conepxarenbhble JuHUM. ChopmynupoBanHoe B DenepanbHOM TrOCyAapCTBEHHOM
00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOI'O 00Iero 00pa3oBaHus TPeOOBaHUE «yMETh ONIEPUPOBATH
HNOHATHAMM: OIPEICIICHUE, aKCHOMa, TEOPEMA, J0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh HCTUHHBIC
U JIOKHBIE BBICKAa3bIBaHMsI, IPUBOAUTH IPUMEPBl U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHLIAHUS BBICKA3bIBAaHHUI» OTHOCUTCS KO BCEM KypcaMm, a (POpMHPOBAaHUE JTIOTHYECKUX YMEHUN
pacrpeenseTcs o BCeM rojjaM o0yueHHs: Ha yPOBHE OCHOBHOT'O OOILEro 00pa30BaHMUsL.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHHS
[IpumepHoil paboueld mporpaMMmbl, pacrpeneia€HHbIM MO0 roJaM OO0y4eHHs, CTPYKTYpPHUpPOBaHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHLMIHAIBHBIM BOMNpocaM oOyuaromuecs
oOpalaguch HEOAHOKPATHO, YTOOBI OBJIAJICHUE MAaTeMaTHUYE€CKUMH TOHATHUSMU WU HaBbIKAMU
OCYIIECTBIISIIOCh ~ IOCIENOBATENIbHO W IMOCTYyNareiabHO, C  COOJIOJCHMEM MpHUHIMIIA
IIPEEMCTBEHHOCTH, A HOBBIE 3HAHUS BKIIOYAJINCHh B OOIIyI0 CHCTEMY MaTeMaTHYeCKHX
npeacraBieHuit  obyuatommxcs ¢ 3IIP, pacumpss u  yrmnyGnsas e€, oOpasyss IpodHbIe
MHOXKECTBEHHbIE CBs3M. OOmmMe wnenu wusydeHus ydeOHoro mnpenmera «MaremaTuka»
npezacrasieHsl B [IpuMepHoil paboueil mporpamMmme 0CHOBHOTO 00I1Iero 00pa3oBaHusl.

OcoOenHocTy 0TOOpa U alanTauy y4eOHOTO MaTepuaa o MaTeMaTuke

OOyuenue ydyeOHOMY mipenmery «MaTemMaThKa» CTPOUTCS Ha CO3JIaHUU ONTUMAJIbHBIX
YCIIOBUH NIl YCBOEHUS MpOorpaMMHOro marepuana odyuaromumucs ¢ 3I1P. bonbuioe BHrManue
yaensieTcss or0opy y4yeOHOro Marepuajia B COOTBETCTBHM C MPHUHIMUIIOM JIOCTYHMHOCTH MpHU
COXpaHEHUHU oO0mIero 6a30BOr0 ypOBHS, KOTOPBIA JODKEH MO CONEp)KaHHI0 U 00beMy OBITh
aJanTUPOBaHHBIM JiJisi oOyyatomuxcs ¢ 3[1P B cooTBeTcTBHU € MX 0COOBIMU 00pa30BaTeIbHBIMU
norpedbHocTssmMu. Cremyer oOneryuTh OBIaJeHHe wmarepuainoM obOydaomumucs c  3[1P
MOCPEICTBOM €ro JACTAIBHOTO OOBSICHEHUS C CHUCTEMaTHYECKUM MOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKU B NMPUMEHEHUH 3HAHUU, MCIONB3YS MPUEMBbl aKTyaldu3aluu (BU3yallbHas OIopa,
namMsTKa).



[IpumepHass mporpamMma IpeayCMAaTPpUBAE€T BHECEHUE  HEKOTOPBIX  W3MEHEHMI:
yMEHbIIEHHE 00beMa TEOPETUUECKHUX CBEICHUI, BHIHECEHHUE OT/IENIbHBIX TEM MJIH LIETIbIX Pa3/eioB
B Marepuasbl 1yl 0030pHOT0, 03HAKOMUTEIILHOTO U3YYECHHUSI.

HN3meHenus nporpamMmsel B 7-9 kiaccax

T'eomempus

CrnenyeT OCHOBHOE BHUMaHUE YAEIUTh MPAKTUYECKONW HAIpPaBICHHOCTH Kypca, UCKIIOUHB
U YNPOCTHB Haubojee CIOXKHBIA A BOCIPHATHS TeopeThdyeckuii marepuan. Ha ypoxax
reOMETPUH HEOOXOIMMO MaKCHMaIbHO MCIOJB30BaTh HAIJISAHbIE CpelicTBA 00ydeHus, OObIle
HOPOBOJUTH MPAKTHUYECKUX PaldOT ¢ ydalumucs, pemars 3agaund. CTpouTh pelieHue 3ajgad npu
MOCTOSIHHOM OOpAaIlleHUH K HArJIIJHOCTU — PUCYHKAM U YEPTEKAM.

O3HakoMUTENBHO 1aTh TeMbL: «TeopeMbl U 10Ka3aTeabCTBO. AKCHOMBI», «Jl0Ka3aTenbCcTBO
OT IPOTUBHOT0», «CyIIECTBOBAHUE U €IMHCTBEHHOCTh NEPIEHIUKYJIApa K MpsaMoi», «Metox
reOMETpUUECKUX MecT», «Meron yzasoeHus Meauansl», «Teopema Paneca u Teopema o
IIPONIOPLUOHAIBHBIX OTpE3Kax», «lentp Mace TPEYTOJIbHUKAY, «3menenune
TPUTOHOMETPUUYECKUX (DYHKIMI MPH BO3PACTAHUU yTia», «DOpMyJIbl 1711 palyCOB BIUCAHHBIX
U ONHMCAHHBIX OKPYKHOCTEH IPaBUIBHBIX MHOI'OYI'OJBHUKOBY, «YPAaBHEHUE NPIMOI»,
«/IBnxenue», «CBoiicTBa ABMKEHUA», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOpJ, TEOPEMBI O
IIPOU3BEICHNN OTPE3KOB CEKYILHX, TEOPEMA O KBaJpaTe KacaTeIbHOW».

Crnenyer yMEHbIIUTh KOJUYECTBO YAacOB Ha u3yueHHe TeM: «CHUMMeETpUYHbIE (UTYpBHI.
OcHoBHbIE CBOMCTBa oceBOi cummerpumn», «lLlenTpanpHas cummerpus», «llapamienbHbiit
nepeHocy, «IloBopot», «IIpeobpazoBanue nogobus. Ilogobue COOTBETCTBEHHBIX 3JIEMEHTOBY,
«OCHOBHBIE 33JJa41 Ha MIOCTPOCHUE C MTOMOIIBIO IIUPKYJIS U JIMHEUKI», «JleKapTOBbl KOOPAMHATHI
Ha IJIOCKOCTW», «Pemenue TpeyroasHUKOBY, «Ilogobue dhuryp».

BricBoOoAMBIIIMECS Yachl UCTIOIb30BaTh HA PEILIEHUE 3a1a4 U IIOBTOPEHUE.

Buabl fgestenbHoctu  od0yvaromuxcss ¢ 3[IP, o0yc/ioBiieHHbIe  0COOBIMM
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMH M oO0ecreYuBAKIIHME OCMBICICHHOE OCBOCHHE
coaep:kaHuu 0o0pa3oBaHus no npeamery «MaremMaTuka

Conepxxkanre BHIOB jAesTenbHocTH oOywatontuxcs ¢ 3IIP ompenensiercss ux ocoObMU
obOpazoBarenbHbIMU TOTpeOHOCTAIMHU. [ToMuMO 1mHpoko ucnosbdyembix B OOIT OO0 oOmux mst
BCEX OOYYArOMIMXCSl BUIOB JCSITEILHOCTU CIIEYET YCUIUTH BHJIBI JESTSIHHOCTH CHEIUPUIHBIE
JUIsL JTaHHOM KaTeropuu JeTel, oOecrneuyuBarollie OCMBICICHHOE OCBOEHHE COJEp>KaHus
00pa3zoBaHus MO MPEIMETY: YCUIICHUE TTPEAMETHO-PAKTUUECKON JIEATETbHOCTH C aKTUBHU3AIMEH
CEHCOPHBIX CHCTEM; YepeI0BaHNE BUIOB ACSITEIbHOCTH, 33JCHCTBYIONIUX PA3IMUHbIE CEHCOPHBIE
CHUCTEMBbI; OCBOCHHE MaTepualia ¢ OTIOPOM Ha aJITOPUTM; «IIOIIATOBOCTHY B U3yUEHUH MaTepuana;
MCIIOJIb30BAaHUE JIOTIOJTHUTEIHHONU BU3YyallbHOM OMOpPHI (CXEMBbI, MIa0JIO0HBI, OMOPHbIE TaOIUIIbI);
peYeBOi OTYET O MPOILIECCe M PE3yJIbTaTe JACSITEIBHOCTH; BBHIMIOJHEHNE CHEIHAIBHBIX 3a/IaHHM,
o0ecreynBaroNINX KOPPEKIHIO PETYISAIUN yueOHO-T03HABATEIbHON JESTEIbHOCTH U KOHTPOIIb
COOCTBEHHOI0 pe3yJbTara.

Temarudeckast u TepMUHOIOTHUECKas Jiekcuka cootBeTcTByeT OOIT OOO.

g oOydaromuxcst ¢ 3[1P cymiecTBeHHBIM SBJISIOTCS NMPUEMBI pabOTHI € JIEKCHUECKUM
MaTepuaoM no npeamety. [lpoBoaurcs cnennanpHas paboTa 1Mo BBEACHHUIO B aKTUBHBIHN CIIOBaph
00y4YaromuMxcsi COOTBETCTBYIOLIEH TEepMUHOJIOTHHU. 3y4yaemble TEpMHHBI BBOJISTCS Ha
MOJIUCEHCOPHOM OCHOBE, o00s3aTelbHa BU3yalbHas MOJACPXKKA, aIrOPUTMBI pabOTHl C
OmpeJieTIEHUEM, OTIOPHBIE CXEMBI JJI aKTyalu3allii TEePMUHOJIOTUH.

PABOYASA [TPOTPAMMA



YYEBHOI'O KYPCA «'EOMETPUS». 7-9 KIIACCBI

esn n3ydyeHust yueOHOI0 Kypca

OO0ume nenu uzydeHus: yuebHoro kypca «l'eomerpus» npencrasiens! B [IOOIT OOO.
OHu 3aKiIIoyaroTCs, MPEXJIe BCEro B TOM, YTO Ha YpOKaxX NeoMEeTpuu OOydarolIUMHCS yUHUTCS
IPOBOJIUTH JOKa3aTeJIbHbIC PACCYXKIEHHs, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHHUs, 10Ka3bIBaTh
UCTUHHbBIE YTBEPKIACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS «OT
OPOTUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (JOPMYIUpPOBaTh OOpaTHbIE yTBepKAcHUsA. B
O0Oy4eHHH YMEHHUIO pacCyXJaTb COCTOMT BaXHOE BOCIUTATEIbHOE 3HAYEHHE H3yUEHUs
TE€OMETPHH, IIPUCYLIEE NIMEHHO OTEYECTBEHHON MaTeMaTU4YECKON HIKOJIE.

Bropoii nenbio n3ydeHusi TeoMeTpun ABIISETCS UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IIpU
pELIEHNHN KaK MaTEMaTHYECKUX, TaK U IPAKTUYECKUX 3a]a4, BCTPEYAIOUINXCS B pEaIbHOM JKU3HHU.
OTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JIMHUS B MU3yUYEHUU I'e€OMEeTpUU B Ikoje. Jlis
3TOT0 YYMTENIO PEKOMEHAyeTCsl Moa0MpaTh 3aJaud MPAKTUYECKOTO Xapakrepa Juis
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaIOLIUXCS CTPOUTh MaTeMAaTHYECKUE MOJENU pPeasbHbIX
JKU3HEHHBIX CUTyallUd, IPOBOJWUTH BBIYMCIEHUS U OLIEHUBATH AJEKBATHOCTH IIOJIYYEHHOI'O
pesynbrara. KpailHe BakHO NOAYEPKUMBATH CBA3M TEOMETPUU C JPYTUMHU IpeaMeTami,
MOTUBUPOBaTh  MCIIOJB30BaTh  ONpEACNCHHS  TEOMETPUYECKMX (GUIyp U IOHATHIH,
JEMOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUHN B GU3MKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMax «Bektops», « TpuroHomeTpuyeckue cooTHOEHuM», « MeTo KoopauHaT»
u «Teopema [Tudaropa.

Mecto yuyeOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yuebHOMy miaHy B 7-9 kiaccax u3ydaercss yueOHbIH Kype «['eomerpus»,
KOTOPBI BKJIFOYAET CIIEAYIONINE OCHOBHBIC pa3/ieibl coaepxanus: «I'eomerpudeckre Gurypsl u
UX CBOWCTBa», «/3MepeHne reoMeTpuyecKux BEUYMH», a Takke «J[ekapToBbl KOOpPAWHATHI Ha
TUIOCKOCTHY, «Bektopb», «/IBmkenus miockoctu» u «IIpeodpazoBanust mogoous».

VYueOHBII MJIaH MperycMaTpuBaeT N3ydeHUE FeOMETPUU Ha 0a30BOM ypPOBHE, MCXOAS U3
He MeHee 68 yueOHBIX YacoB B yUeOHOM T0O/1y, BCETO 3a TpH roa 00y4yenus — He MeHee 204 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

7 KUIIACC

Havanbuble nonstust reomerpun. Touka, mpsimasi, OTpe3oK, Jyd. Yroia. Bunbl yrios.
BeptukanbHele W cMeXHBIE yrabl. buccektpuca yrima. JlomaHas, MHOTOYTOJbHUK.
[TapaynenbHOCTb U EPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummempuunvie Queypol. Ocnoenvie ceoticmeéa oce6oti cummempuu®. ITlpumeps
CUMMETPUHU B OKPYKAIOIIEM MHUPE.

OcHogHble noCmpoetUs ¢ NOMOWbIO YUPKYJISL U IUHEUKU.

Tpeyronsauk. BeicoTa, Menmana, OuccekTpuca, WX CBoicTBa. PaBHOOEApEHHBINH U
PaBHOCTOPOHHUI TpeyrodbHUKU. HepaBeHCTBO TpeyroybHUKA.

CBolicTBa W TpU3HAKKM PAaBHOOEIPEHHOIO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYTrOJbHUKOB.

CBolicTBa M NpPU3HAKK MapaiedbHbIX NpsAMbIX. CymMMma yIiioB TpeyrosibHUKa. BHemHue
YTIIBI TPEYTOJIbHUKA.

[IpssmoyrosnbHbIil TpeyroapbHUK. CBOMCTBO MeQUaHbl MPSMOYIOJIBHOTO TPEYTOJIbHUKA,

1 3IIeCB " JaJ1Ie€ KYpCUBOM 0603HaquBI TEMbI, U3YYCHHUE KOTOPBIX MPOBOJUTCA B O3HAKOMUTECIIEHOM ITJIaHEC.
[Megaror caMoOCTOATENBHO OMpPEIEAeT 00BEM H3yIaeMOTO MaTepHara.



IPOBEACHHOW K TrunoTeHys3e. IIpu3Haku paBeHCTBa MNPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[TpssMOYTOIBHBIN TPEYTOJNBHUK C yTioM B 30°.

HepaBeHCTBa B reOMETPUN: HEPABEHCHEO MPeY20ibHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbIleM yriie U 60bIIeH CTOpoHe TpeyroibHUKA. [leprneHIuKyIsp 1 HaKJIIOHHAS.

I'eomempuueckoe mecmo mouex. BUCCEKTpHUCa yIia U CEPEAMHHBIN MEPIEHIUKYIAP K
OTPE3KYy KaK FeOMeTpUYECKHUE MECTa TOUEK.

OkpyXHOCTb M KpyrI, XOopJa M JAMAMETp, UX CBoiicTBa. B3aummHoe pacrnosoxeHue
OKpY»HOCTH U npsimot. KacarenpHas u cekyast K OKpyKHOCTH. OKpy>KHOCTb, BIUCAHHAsL B YTOJL.
Bmucannas n onmcaHHas OKPYKHOCTHU TPCYT'OJIbHUKA.

8 KVIACC

UYerpipéxyronpuuku. IlapamienorpaMM, ero Impu3Haku U CBOWCTBA. YacTHBIC Ciiydau
napajuiesiorpaMMoB (NIPSIMOYTOJIbHUK, POMO, KBaJpar), UX IpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoiicTBa 1 npusHaku. [IpsMoyronbHas Tpanenus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema PDaneca u meopema o0 NPONOPYUOHAIbHLIX ompeskax. CpenHue JNHUU
TpPeyrojbHUKa U Tpaneuuu. [{enmp macc mpey201vHuKa.

Ilooobue mpeyzonvruxos, koaghguyuenm nooodbus. Ilpuznaxu nooobus mpeyorbHUKOS.
[Tpumenenue no1o0us MpH PEIICeHUH IPAKTUYECKUX 3aay.

CpoiicTBa muomaneit reomerpuueckux ¢uryp. Gopmysasl Ui MIOLAAN TPEYTrOJIbHUKA,
napajuiesorpamma, pom06a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brruncnenue miomaaeil TpeyroJbHUKOB U MHOT'OYTOJIBHUKOB Ha KJIETYaTo Oymare.

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa npu pemieHMH MpPaKTHYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrja HpsSMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BrnucanHble M NEHTpAJIBbHBIE YIVIBI, YIOJI MEXAY KacaTeIbHOM M XOpPAOW. YTIIBI MEXKIY
XOpAAaMH U CeKyIIUMH. BrincanHble 1 ONIMCaHHbIE YETBIPEXYTOIBHUKY. B3auMHOE paciosioskeHne
IByX okpyxHocTell. Kacanue okpyskHocteld. O01ue kacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHUS.

Pemenne TpeyronmpHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHHYCOB. Pemienue
MPaKTUYECKHX 3aJ1a4 C UCTIOJIb30BAaHUEM TEOPEMBI KOCHUHYCOB M T€OPEMBI CHHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX I1EMEHMOB.

Teopema o npoussedenuy ompesKos Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8 CeKYUUX,
meopema o Keaopame KacamenbHoll.

Bekrop, nnmuHa (MOJyJib) BEKTOpA, COHAINPABICHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIpaBIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIMEpallMU HaJ
BekTOpaMu. Pa3nioxkeHue BEKTOpa Mo JABYM HEKOJUTMHEapHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkanspHoe Mpou3BeIeHne BEKTOPOB, IPUMEHEHHUE 1711 HaXOXKICHUS AJTUH U YTIIOB.

JlekapToBbl KOOpJAMHATBl Ha IIJIOCKOCTU. VYpasuenus npsamoiu W OKPYXHOCTH B
KOOpJMHATAaX, IepeceueHre OKPYKHOCTEH U MpsAMbIX. MeTo1 KOOpAMHAT U €ro MpUMEHEHHE.

[IpaBunbHbIE MHOTOYTOIBHUKH. J[JTMHA OKpY)KHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIUKCJICHHE JUIUH OYT OKpy>kHOCTel. [1nommans kpyra, cektopa, cerMeHTa.

Heuowcenuss  naockocmu U @HympemHue — cummempuu  gueyp  (21emenmapHvle
npeocmasenenus). Ilapannenvnviii neperoc. Ilosopom.

KOHTpOJ'[bHO-I/I3MepI/ITeJ'lebIe MaTepHuaJibl



[IpoBeneHue OLEHKM MOCTHKEHUN IUIAHUPYEMBIX pe3yJlbTaTOB OCBOEHHSI y4eOHOTrO
npeaMeTa MpoBOAUTCS B (popMe TEKYILEro U pyOeKHOT0 KOHTPOJISI B BUJE: KOHTPOJIbHBIE Pa0OTHI,
CaMOCTOSITENIbHbIE pa0OThI, 3a4€Thl, MATEMaTUYECKUE JAUKTAHTbHI, MpPaKTUYECKUe paldoTHhl,
MUCbMEHHBIN OTBET 110 MHMBH/IyaJIbHBIM KapTOUKaM-3a/1aHUsIM, TECTUPOBAHUE.

Hns  obyuwatonmxcsi ¢ 3[IP BO3MOXHO wW3MeHeHHE (GOPMYIHMPOBKH 3aJaHUN Ha
«TIOILIATOBYIO»,  aJlalTalfio  IpeJylaraéMoro oOydaroleMycst TEeCTOBOIO  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaia: MCIOJb30BAaHUE YCTHBIX M MHCbMEHHBIX HMHCTPYKLMH, yHpOILEHUE
JUIMHHBIX CJIOKHBIX (OPMYJIMPOBOK MHCTPYKLMH, pelIeHHe C OMOpOH Ha aJroputM, obpasell,
HCIIOJIb30BaHUE CIPABOYHON MH(POpPMAIUH.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIBTATHDI:

MOTHBaIMs K OOy4YeHHI0O MaTeMaTUKe U IIeJICHANPaBIEHHOW TMO3HABATENbHOM
JIeSITCIbHOCTH;

MOBBILLICHUE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YEPE3 IPAKTUYECKYIO JEATEIIbHOCTD,
TPEOYIOIIYI0O MATEMAaTHIECKUX 3HAHUN, B TOM YHCIIC YMEHUE YUUTHCS Y APYTHX JIOJICH;

CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTyaluio, OBITh TOTOBBIM JICHCTBOBATH B
OTCYTCTBHE rapaHTHl ycrexa;

crocobHocTh oOydaromuxcst ¢ 3[IP k oco3HaHWI0 CBOMX ACPUIMTOB U MPOSBICHUE
CTPEMJICHHS K UX MTPEOJO0JICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHUIO, YMEHHUE CTABUTh IOCTHKUMBIE 11ETIH;

yMEHHUE Pa3IndaTh y4eOHbIE CUTYalluH, B KOTOPBIX MOKHO J€HCTBOBATH CAMOCTOSITEIIHHO,
W CHUTyallud, TJe CJeayeT BOCIOIb30BaThCS CHPABOYHOW HHGOpPMANMEd WM APYyTUMHU
BCIIOMOTATEJIbHBIMU CPEACTBAMU;

CIIOCOOHOCTH IEPEHOCHUTH MOJTYUYEHHBIE B X0/1€ 00YUCHHSI 3HAHUS B aKTYaJIbHYIO CUTYaIHIO
(TIpu peleHnH KUTSHCKUX 3a/1a4, TPEOYIONINX MaTeMAaTHUECKUX 3HAHUH);

CIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMAX U MPABHIIAX MPOBEJCHUS IPOMEKYTOUHOM
1 UTOIOBOI aTTECTaIlUU;

OBJIQJICHHE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

Osnaodenue yHugepcaibHblMu yUeOHbIMU HOZHAGAMEIbHBIMU OCUICMBUAMU:

yCTaHABIIMBATh MPUYMHHO-CJIECTBEHHBIE CBS3M B XOJ€ YCBOCHHS MaTEeMaTHYE€CKOIO
MaTepuaia;

BBISBJISITH JE(UIIUT TaHHBIX, HEOOXOAUMBIX JUISl PEIICHUs TOCTaBICHHON 3a/1a4H;

C MOMOIIIBIO YYUTENS BEIOUPATH CIIOCO0 pelIeHHss MaTeMaTHUeCKO 3a7auu (CpaBHUBATh
BO3MO)KHBIE BapUAHTHI PEIICHNUS);

NPUMEHSATh U MPeoOpa30BBIBATh 3HAKM M CUMBOJIBI B XOJI€ PELICHUS MAaTeMaTHUYECKUX
3ajady;

YCTaHABJIMBAaTh UCKOMOE U JIaHHOE NIPU pPEUIEHUH MaTeMaTHUECKON 3a1auH;

MOHUMATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (HOPM MPECTABICHUS;

WTIOCTPUPOBATh pellaeMble 3a7aun rpa)uuecKuMU CXeMaMu;

3¢ (HeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

NOHMMATh M UCIOJNb30BaTh MaTEeMAaTUYECKHE CpEICTBA HATJSAHOCTH (Tpadukwy,
JarpaMMbl, TaOIUIIbI, CXEMBI U Jp.) A7 WITIOCTPAllii, HHTEPIPETAlluy, apryMEHTAIHH.

Osnaodenue yHugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUBHBIMU 0CHUCMEUAMU:

OpPraHU30BBIBATH yUeOHOE COTPYIHUYECTBO U COBMECTHYIO AESITEIBHOCTh C YUYUTENIEM U
CBEpPCTHHUKAaMH B MIPOIIECCE PELLIECHUS 3a1ay;



B3aUMO/ICHICTBOBATh M HAXOAUTH OOIINE CIIOCOOBI pabOThI, paboTaTh B IpyMIe: HAXOAUTh
oO11ee pelieHre U pa3peniath KOH(PIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIUN U YUETa UHTEPECOB;
CIIyIaTh MapTHEPA; HOPMYyITUPOBATh, APTYMEHTHPOBATH H OTCTAUBATh CBOE MHEHHE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAIUYUM PA3HBIX TOUEK 3pEHUS U
pa3pemarb KOHQJIUKTHI HA OCHOBE YUETa MHTEPECOB U MO3UIMI BCEX YYACTHUKOB,;

apryMEHTUPOBATh CBOIO TMO3HMIMIO U KOOPAMHHUPOBATH €€ C MO3UIUSMHU MApTHEPOB B
COTPYAHHUYECTBE TIPU BHIPAOOTKE OOIIETO PEUICHUsI B COBMECTHOM JIEATETLHOCTH;

BBIMIOJHATh CBOIO 4YacTb pabOThl, [OCTUraTh KayeCTBEHHOTO pe3ylnbTata |
KOOPIWHUPOBATH CBOM JCHCTBUS C IPYTUMH WICHAMH KOMaH/IbI,

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIHMI IPOAYKT.

Osnadenue yHugepcaibHbIMU Y4eOHbIMU PESYTAMUBHBIMU OCUCHBUAMU:

CTaBUTh II€NH, BBHIOMpPATh M CO3[aBaTh AQJITOPUTMBI JJIs PELIEHUS Y4eOHBIX
MaTeMaTHYECKUX MpoOem;

IUTAHUPOBaTh M OCYIIECTBIATh JAEATENbHOCTh, HANPABICHHYI0 Ha pELICHHEe 3ajay
HCCJIEIOBATENLCKOIO XapakTepa.

dbopmynMpoBaTh M yJIepXKUBaTb  y4yeOHyr0  3agady, COCTaBJIATh IJIaH U
MIOCJIEJOBATEIHFHOCTE JEHCTBUM;

OCYILECTBIIATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOIIECC U PE3yIbTAT yUeOHOH MaTeMaTHIECKOH eI TeTbHOCTH;

a/IeKBaTHO OLIEHUBATh PaBUJIBHOCTh WM OIIMOOYHOCTH BBIIIOJHEHHS Y4eOHOM 3a/1auu, e€
O00BEKTHBHYIO TPYTHOCTh i COOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHUS;

CJINYATh CIIOCO0 JEMCTBUSA U €ro pe3ysIbTaT C 3aJaHHBIM TAJIOHOM C LIE€JIbI0 0OHAPYKEHUS
OTKJIOHEHHI ¥ OTJIMYUI OT 3TaJOHA.

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PEIICHUH Y4eOHOH 3a1a4H;

MOHWMAaTh TPUYMHBL, O KOTOPHIM HE OBUI JOCTHUTHYT TpeOyeMblld pe3yJbTar
NeSITeIbHOCTH, ONPEEIATh MO3UTUBHBIC U3MEHEHUS M HalpaBJeHUs, TpeOyloIme AaabHenen
paboTsI;

PEryIupoBaTh CIOCOO BBIPAKEHUS SMOIIHIA.

HNPEIMETHBIE PE3YJIBTATbBI

PesynbraTsl ocBoeHHs yueOHOTO npeamera «MaremaTuka (BKIIto4ast anreopy, reOMeTpuIo,
BEPOATHOCTh U CTATHCTUKY)», paclpeielieHHble MO TojaM oO0ydeHHs, (HOpMyIHPYIOTCS IO
INPUHLNITY J100aBJIEHUS HOBBIX PE3YyJbTAaTOB OT roja K rojy, y»K€ Ha3BaHHBIE B IMpPEAbLAYIINX
rojgax NO3MUIMH, KaK MPaBUIIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (pe3yJbTaThl
OUYEPEIHOTO Io/1a M0 YMOJYaHUIO BKIFOYAIOT PE3yJIbTaThl IPEABLAYIIHX JIET).

IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHBI OCBOEHUSA PABOYEN

IMPOI'PAMMBI KYPCA «'EOMETPUS» (I1IO TOAAM OBYYEHMUA)

OcBoenne yuebHOro Kypca «l'eomMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
JIOJKHO o0OecreunBaTh JOCTHKEHHUE CIEAYIOUX MIPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTAaTOB:

7 KIIACC

Pacno3HaBaTh M3ydeHHBIE TreoMeTpUYecKHe (UIyphbl, ONpPENeNsATh HX B3aUMHOE
pacrosoxxeHue, 1300pakaTb FeOMEeTPHUECKUE (PUTYPBI; BBITOTHATH YEPTEXKHU 110 YCIOBHUIO 331a4H.
W3MepsATh NTMHEHHBIE U YITIOBBIE BEJIWYMHBI. PeliaTe 3aaud Ha BBIYHUCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpy0yIo OLIEHKY JTMHEHHBIX U YIJIOBBIX BEJIMYMH MPEJIMETOB B peallbHOW >KHU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pazmepsl ITUX OOBEKTOB 110 MOPSAKY BETUUYHUHBI.

CTpouTth 4epTeKu K T€OMETPUUYECKHM 3ajadyaM (C UCIOJIb30BAHUEM CMBICIOBOM OMOPBI:
HaBO/IAIIIME BOIIPOCH! W/MITK allTOPUTMa YIeOHBIX ACUCTBUH).

[Tonp30BaTbcs NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAaTh IPU3HAKH H
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.



[IpoBOINTH TOKA3aTENBCTBA HECIOKHBIX TE€OMETPHUECKUX TEOPEM.

[lonp30BaTbes NpHU3HAKAMU PABEHCTBA IPSMOYIOJBHBIX TPEYIOJbHUKOB, CBONCTBOM
MEJIUaHbl, IPOBEAEHHOW K THIIOTEHY3€ MPSIMOYIOJBHOIO TPEYyrOJbHUKA, B PpELICHUU
reOMETPUYECKUX 3a7auy (C HCIHOJIb30BAHUEM 3pUTEIbHON HArJSAHOCTH W/MIM BepOanbHOM
OTIOPBbI).

OmnpenensaTs MapaaieNbHOCTh HPSMBIX C MOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensTh NapaieIbHOCTh MPSIMBIX C TIOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OZHOM IPSAMOM 10 TOUYEK APYTOM IPSAMOU.

Pemate 3agaun Ha Ki1eT4aroil Oymare.

[IpoBoUTH BBIYMCICHHS M HAXOJUTh YHUCIOBbIE W OYKBEHHBIE 3HAYCHHs YIJIOB B
F€OMETPUUYECKHX 3aJ1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IPU NIEPECEUECHUH ABYX MapaJlIeIbHbIX MPSAMBIX ceKyliel. Pemarp
IIPaKTUYECKHE 3a7a4X Ha HaXO0K/ICHHE YTIIOB.

HNmets npeacrasieHue o0 MOHATHE FEOMETPUUECKOIO0 MECTA TOYEK.

@opMyIMpPOBATH ONPEECICHUS OKPYKHOCTH M KpPyTrd, XOpAbl U JHUAMETPA OKPYKHOCTH,
[I0JIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PELLICHUHU 3aa4.

OpueHTHpOBaTbCA B MOHATUAX: ONMCAHHASL OKOJIO TPEYrOJbHUKA OKPY>KHOCTb, LEHTP
ONHUCaHHOHN OKpykHOCTHU. OnepupoBaTh Ha 6a30BOM ypOBHE (paKTaMH O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIBHUKA [IEPECEKAOTCS B OAHON TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHIUKYJIAPbI
K CTOPOHAM TPEyTOJIbHUKA [IEPECEKAOTCS B OJHOU TOYKE.

OpueHTHpOBaTbCA B MOHATHSX U ONEpPUpPOBaTH Ha 0a30BOM YPOBHE: KacaTesbHas K
OKpPY>KHOCTH, TeOpeMa O NEPIEHANKYJIIPHOCTU KacaTeIbHOU U paguyca, IPOBEAEHHOIO K TOYKE
KaCaHUs.

HNmerts npencraBiieHHE O MPOCTEUIINX T€OMETPUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € ITOMOILBIO LIUPKYJIA U TUHEHKH.

8 KJIACC

Pacrio3naBaTh OCHOBHBIC BHUJIBI YETHIPEXYTONBHUKOB, MX 3JIEMEHTBHI, MMOJIB30BATHCS UX
CBOWMCTBaMH IPH PEIICHHH T€OMETPHUECKUX 3a/1ad.

OpHeHTHPOBATHCS B MOHSATUU — TOYKH MIEPECEUCHHS] MEIUaH TPEYTroIbHHKA (IIEHTPa Macc)
B PCIIICHUU 3a/1a4.

Bragets moHsATHEM CpeHEN TUHUYM TPEYTOJIbHHUKA U TPAMCIHU, IPUMEHITh UX CBOWCTBA
NPY PEIICHUH MTPOCTEHIINX T€OMETPHUUECKUX 3a1ad. MiMeTh npencTaBieHue o reopeme daneca u
TEOpEME O TIPONOPIIMOHAIBHBIX OTPE3KaxX, MPUMEHSITh UX JIJIS PEIICHUs MPAKTHUECKUX 3a1ad (¢
OTIOPO¥ Ha 3PUTEIIBHYIO HATJISTHOCTB ).

[TpumeHsITh MpU3HAKK TIOI0OUS TPEYTOHPHUKOB B PEIIEHUU HECTIOKHBIX T€OMETPUICCKUX
3ajad.

[Tonp3oBatbest TeopeMoit [ludaropa s pemieHrss TEOMETPHUECKUX M MPAKTUICCKUX
3ajad.

Brnanerp moHATHSAMH CHHYCa, KOCHHYCa M TaHTEHCAa OCTPOTO yriia MPSMOYTOJIHHOTO
TpeyroyiibHuKa. [lomp30BaThcs 3TUMHU TMOHSTHUSAMHU JUIS PEUICHUS TPAKTUYECKUX 3anad (MpH
HEO0OXOJAMMOCTH C OMIOPOH Ha aAJITOPUTM TIPABUJIIA).

Beruucasate (pazaudHbIMEA - criocobamu) (¢ OMOpod Ha CHPaBOYHYH HHGOPMAITHIO)
TUIOMIA/Ib TPEYTOJbHUKA W IUIOMIAJM MHOTOYTOJIBHBIX (uryp (TOJb3ysch, TAe HEOOXOIUMO,
KaJbKYJIATOPOM). [IpUMEHSITh MOTyYeHHBIC YMEHHUS B TIPAKTUYECKUX 3a][auaXx.

Brnaneth MOHATHSMH BIHCAHHOTO WM IEHTPAIBHOTO yTJa, WCHOJB30BaTh TEOPEMBI O
BITMCAHHBIX yTJIaX, YIIIaX MEXIy XOpJaMu (CEKyIIUMH) U YTIIe MEXKy KacaTeIbHOW M XOPA0H pu
PEIICHUH TTPOCTEHIINX TeOMETPUICCKIX 3a]1ad.

BrnaseTs NOHATHEM OMMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHSITh CBOMCTBA OMHMCAHHOTO
YeTHIPEXYTOIBHUKA TPU PEIICHUH MTPOCTEHIIINX 3a71ad.



[IpumeHsTh MOMyUYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIH IS
3aJa4 peabHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPUHU (TI0JIb3YSICh, I/1€ HEOOXOAUMO, KAJIbKYJISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETpUYECKHE (QYHKIHMU OCTPHIX YIJOB, HAXOAUTh C HX IOMOIIbIO
pa3IUYHbIE  AJIEMEHThl  NPSMOYTOJIBHOTO  TPEYroJbHUKAa  («pELICHHE  MPSIMOYTOJIbHBIX
TPEyToJIbHUKOB»). Haxoauts (C mMOMOLIbIO KaNbKYJIATOpa) JIMHBI M YIJIbl JUIS HETaOIMYHBIX
3HAYECHUMN.

[Tonp3oBatbes hopMyIaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKJEHUSI COOTHOUICHHM MEXJy TPUTOHOMETPUYECKHMMM BEJIIMYMHAMH (C OMOpOW Ha
CIPAaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pelICHHE TPEYroJIbHUKOBY), NPUMEHATh HMX HpPU pPEIIeHUH NpOCTEHIINX
F€OMETPUYECKUX 3a/1a4.

Brnaners nonstusMu npeodpazoBaHus NOJ00Hs, COOTBETCTBEHHBIX JIEMEHTOB I10100HBIX
¢uryp. Ilonp3oBaThCsl CBOMCTBAMU 10100MS TPOU3BOJIBHBIX (DUTYP, YMETH BBIYUCIISTH JJIUHBI U
HAXOJUTh yIibl y MOJ00HBIX (uryp (mo aaroputMmy ydeOHbIX aeicTBuif). [IpuMeHsaTh cBoicTBa
nonodus B NPAKTHUYECKUX 3ajadyax. YMETb MPUBOAUTH MpPUMEPbl MNOJOOHBIX GuUryp B
OKpPY’KaIOIIEM MUDE.

[Tonb3oBaTbes TeopemMamu (IO BHU3YyaJbHOW OINOpPE) O MPOU3BEACHUH OTPE3KOB XOpJ, O
IIPOU3BEICHUN OTPE3KOB CEKYILHUX, O KBaJAPaTe KacaTeIbHOM.

[Tonb30BaTbes BEKTOpaMH, MOHUMAaTh MX TIEOMETPUYECKMH U (PU3MUECKHH CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX U (u3ndeckux 3ajgad. [IpumeHsTh ckanspHoe
IIPOU3BEICHNE BEKTOPOB JUIsl HAXO0XKACHUS JUIMH U YTJIOB.

ITonp30BaTbCcst METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B PEIICHUU
reOMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

Biagets NOHATHAMU NPABUIBHOTO MHOTOYIOJIBHMKA, JJIMHBI OKPY’KHOCTH, JJIUHBI JyI'H
OKpY>KHOCTHU U PaIMaHHOIN MEepbI yIila, yMETh BBIYUCIATH IUIOIAlb Kpyra U €ro yacrei (¢ onopoi
Ha CIIpaBOYHY10 MH(opMaiuio). [IpuMeHsTh oJyyeHHbIe YMEHUS B IPAKTUYECKUX 3a1a4ax.

HaxoauTte ocu (MM LEHTPBI) CUMMETPUU (GUTYp, MPUMEHATH JABMKCHHS IUIOCKOCTH B
IIPOCTEHMIINX CITy4asix.

[IpuMeHATH MOJyYEHHBbIEC 3HAHUS HA NPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJACIIH IS
3ajjay peasbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHHEM 1101005
U TPUTOHOMETPHUECKUX (DYHKIHA (TI0JIb3YSCH, I/1e HEOOXOIUMO, KAIBKYJIATOPOM).






TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM unpposbIie
Ne ni/nt P Kourpoabubie | IIpakTuyecku (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThbl
pecypchbl
[Ipocreiimue reomerpuueckue GUrypsl u
1 H)I: cBoiicTa. M3me :Hne I‘COME(}")I‘ H}IIIIE:CKHX 14 0 0 Bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [JOK
2 TpeyromeHukH 22 . 0 https://m.edsoo.ru/7f415e2¢e
3 [TapamenbHble IpsIMBIE, CyMMa yTIIOB 14 1 0 bubnuoreka [IOK
TpeyroJIbHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eomeTpuueckue 14 1 0 bubnuorexa [JOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
5 [ToBTOpEHME, 0000IIIEHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

8 KVIACC

KoJsmn4yecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne n/m P Kounrpoabubie | IlpakTuueckn (mucpp )
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI e padoThI
pecypcsbl
.. bubmmorexa [JOK
! HeTbipexyronbHiKH 12 ! 0 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPEe3KaX, MOJ00HbIE 15 1 0 bubmmorexa [JOK
poropH P » 11O https://m.edsoo.ru/7f417e18
TPEeYrOJIbHUKU
[Tnomans. Haxoxaenue miuomaaei
3 Tpe TOJfLHHKOB u i[/[Horo ro;zHHblx ¢bur 14 1 0 Bubnmorexa [IOK
pey Y M https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX Guryp
4 Teopema IIudaropa u Hauana 10 1 0 bu6mmoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpy)KHOCTU. Bricannsie
5 OINHMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 0 bubmuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmorexa [JOK
6 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabunie | IIpakruyecku (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThbI
pecypcsl
1 Tpuronomerpust. Teopembl KOCHHYCOB 1 16 1 0 bubnnorexa [HOK
CHHYCOB. Penienue TpeyrojbHIMKOB https://m.edsoo.ru/7f41al2c
” [IpeobpazoBanue nogobus. Merpuueckue 10 1 0 bubnuorexa [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
B 12 1
3 CKTOPBI 0 https://m.edsoo.ru/7f41al2c
bu6mmoreka [{OK
4 1
JlexkapTOBBI KOOPJMHATHI Ha MJIOCKOCTH 9 0 https://m.edsoo.ru/7f41a12¢
[IpaBuiibHBIE MHOTOYTONBHUKH. J[TMHA
5 OKPY>KHOCTH M IUIOIIAb Kpyra 8 0 0 bubmmorexa [TOK
by > KpyTe. https://m.edsoo.ru/7f41al2c
Brrancnenue miomaaei
bu6mmoreka [{OK
6 JIBHOKCHHS ILTOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6obmEeHNE, 7 9 0 bub6mmoreka [{OK
crucTeMaTh3aluvs 3HaHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



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

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «I'EOMETPUS» (110 'OAAM OBYUEHUS)

TemaTndeckoe MIaHUPOBAHUE U KOJIMUECTBE YACOB, OTBOJUMBIX Ha OCBOCHHE KaXI0W TEMbI Y4EOHOTO Kypca
«['eomeTpus» amanTUPOBaHHON OCHOBHON 00pa30BaTENbHOM MPOTrPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHMs 00YJarOIINXCS C
3aJIeP’KKOM TICHXUYECKOTO Pa3BUTHS, B I[EJIOM COBIIAJAIOT C COOTBETCTBYIOLINM pa3ielioM paboueil mporpaMmbl yueOHOTO
Kypca «reoMeTpus» 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUS.

7 kaace (He MeHee 68 u)

HazBaunue
OcHoBHoOe cofepxkaHue OcHoBHBIE BU/BI 1eATEJILHOCTH 00y4arouXcs
paszaesia (TeMbl)
Kypca (4ucjio
4acoB)
Ipocreiimmue [Ipocreiimue reomeTpuyeckrue 00BEKThI: TOUKH, MPSMBbIE, JTy4yH | POPpMYJIMPOBATHL OCHOBHBIC TTOHSITHS U ONIPEACTICHUS.
reoMeTpu4ecKue |4 yriibl, MHOTOYT'OJIbHUK, TJOMaHasl. Pacno3HaBath  u3yyeHHbIE  TeoMeTpuyeckue  (Qurypsl,
¢purypsi CMeKHBIE U BEPTUKAJIBHBIE YTJIbI. onpeaeasATb HX B3aUMHOE pACIOJIOKEHUE, BbINOJIHATH
U MX CBOJiCTBA. Pabota c mpocTeHImmMu YepTeKaMu. 4epTEX MO YCIOBHUIO 33/1aud (C HCIOIH30BAHUEM CMBICIIOBOM
N3mepenue W3MepeHue JMHEHHBIX M YIJIOBBIX BEJIMYUH, BBIYUCIEHHE |OMOPHI: HABOJAILIME BONPOCHl H/HIM QJITOPUTMA y4eOHBIX
reOMeTPHYECKHX | OTPE3KOB U YTIJIOB. NeNCTBUI).
BeJMYHMH [lepumerp w mnomaap  ¢uryp, cocraBieHHbIX  u3|[IpoBoaMTH MpocTeiiliye MOCTPOSHHUS ¢ MOMOIIBIO IIUPKYTIS U
(14 q) MPSIMOYTOJIbHUKOB. JTUHEHKU.
H3mepsATH JIMHENHBIE U YTII0OBBIE BETUYUHBI TEOMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.
OmnpeaensiTb «Ha TJa3» pa3Mepbl pealbHBIX OOBEKTOB,
NMPOBOAUTH TPYOyIO OLIEHKY UX Pa3MEpOB.
Pemath 3amaun Ha BBIUMCIIEHHE JUIMH OTPE3KOB U BEJIWYMH
YIJIOB.




Pemathb 3a1aun Ha B3aMMHOE PACIOI0KEHUE T€OMETPUUECKUX
duryp.

IIpoBoauTh KiIaccu(UKALUIO YIIIOB, BBIYHCIATD JUHEHHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOAUTH HECJ0KHbIe HEOOXOAUMBIE
JI0Ka3aTesIbHbIE PACCYKICHHUS.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS T€OMETPHH.

TpeyroabHuku
(22 9)

[TonsiTue O  paBHBIX TpPEyrojbHUKaX M  IEpBUYHBIC
NpPEJCTAaBICHNUS O PAaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu
IIpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[lpu3Haku  paBeHCTBa  MPSMOYTOJIBHBIX  TPEYTOJbHUKOB.
CBolicTBO M€IMaHbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOEpEHHBIE U pABHOCTOPOHHME TPEYToJbHUKU. [Ipu3Haku
U CBOICTBA pPaBHOOEAPEHHOIO TPEYTOJIbHUKA.

[TpoTuB GonblIe CTOPOHBI TPEYTOJIbHUKA JICKUT OOIBIIUI
yroJl.

Pacno3naBath napbl paBHBIX TPEYrOJIbHHUKOB Ha TOTOBBIX
yepTexxax (C yKa3aHHEM IPU3HAKOB) IPU HEOOXOIMMOCTH C
BHU3YaJIbHOU OIIOPOA.

BbiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opMyJIHpPOBaTh OIpee/eHus: OCTPOYTOJIBHOTIO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJIbHUKA; CEPEAMHHOTO MEepHeHAUKYIspa




IIpocreiimne HepaBeHCTBA B T'€OMETPHHU.
mpeyzonvruka. Hepaserncmeo nomanou.

[IpssMOYTOJIBHBINA TPEYTOJIBHUK ¢ YoM B 30°.
IlepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPUMU.

Hepagencmeo

OTpe3Ka; IepUMeTpa TpPEyroJibHUKa NpU HEOOXOIUMOCTH C
OIIOPO¥ Ha AJITOPUTM IIpaBUIIA.

®opmy.MpoBaTh CBOMCTBA W NPU3HAKU PaBHOOEIPEHHOTrO
TPEYIroJbHUKA.

CTpouTh 4epTexy, pemaTh 3a1a4M C IOMOUIbIO HAX0XKACHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHnsaTH NpPU3HAKK  PABEHCTBA  MPSAMOYIOJbHBIX
TPEYroJbHUKOB B 3aJadax (C MCIOJIb30BAaHUEM CMBICIOBOMN
ONOpPBI: HABOJAIIME BOMNPOCHl W/WIW alNrOpUTMa Y4YeOHBIX
JIEHCTBHI ).

Hcnonb3oBate 1Hu(pOBBIE pECYpPCHI
CBOICTB H3y4yaeMbIX pUryp.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUH.

AJs1  HUCCICJO0BAHUA

IHapanneabHbie ITapamtensHble mHpsiMble, UX cBoWcTBa. Hakpecr nexamue, @opMyJIMpOBaTh  MOHSATHE  NApPaUICIbHBIX  MPAMBIX,
npsiMbie, cymma COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (00pa30BaHHbIE IPU | HAXOAUTH MPAKTHYCCKUE IIPUMEPHI.
YIJIOB MEePECCUCHUH MAPAJUICIIbHBIX MPSMbBIX CEKYIIEH). HU3yuath cBoiicTBa yriioB, 0Opa30BaHHBIX MPHU IEPECEUCHUU
TPEyroJbHUKA [lpu3Hak  TMapayIeNPHOCTH  TPSIMBIX — 4Yepe3  PaBEHCTBO |[1aPAJUIENBHBIX NPSAMBIX CEKYyIEH
(14 ) pacCTOSIHUI OT TOYEK OJHOW MPSIMOM 10 BTOPOM MPSMOM. IIpoBoauTs pokazarenbcTBa. MOPMYJIMPOBATH TeOpemMy
CyMMa yIJioB TPEYroJIbHUKA U MHOTOYTOJIbHUKA. NapajuIeIbHOCTH  JIBYX TMpPSMBIX C  IOMOIIBIO  YTJIOB,
Buemaue yrisl TpeyrojibHHUKA 00pa30oBaHHBIX TIPU TMEPECEUYCHUU OTUX TMPSAMBIX TPEThEH
psIMOiA.
BoruucjasaTs cyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoautp uucnoBble U OyKBEHHbIE 3HAUYE€HUS YIJOB B
F€OMETPUUYECKHUX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA M1 MHOTOYTOJIbHHKA.
3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS TEOMETPUH.
OKpy:KHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPBbI, UX cBoicTBa. KacarenpHas k| @opMyJMpoOBaTHL  ONpeJeJieHUsl:  OKPYXKHOCTH,  XOpIBbI,
U KpYT. okpyx’HOCTU. OKpY’>KHOCTb, BIIMCaHHAas B yroi. [lonamue o|nuaMerpa W KacaTelbHOW K OKpyx)HocTH. M3yyaTh wuX
I'eomerpuueckune |I'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHulii|CBOWCTBa, IPU3HAKU, CTPOUTH YESPTEIKH.
MOCTPOCHUSA NEPNEeHOUKYIAP KAK 2eoMempuiecKue Mecma moyex. HccaenoBarb, B TOM YUCIIe HCMOJb3Ysl HM(POBHIE PeCypChl:

(14 u)

OKpy’KHOCTb, OIKCAaHHAs OKOJIO TPEyrojibHHKa. BrincanHas B

OKPY’KHOCTb, BIIMCAaHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,




TPEYTOJIBHUK OKPY>KHOCTb.
IIpocmeriwue 3a0auu Ha nocmpoenue.

BITMCAHHOM B YTOJI; pABEHCTBO OTPE3KOB KacaTeIbHbIX
Hcnonvzoeamov memoo I'MT ona dokasamenvcmea meopem o
nepeceyeHuy OUCCEKMPUC Y208 MPEY2ONbHUKA U CePeOUHHBIX
NePNeHOUKYIAPO8 K CMOPOHAM MPeYeOIbHUKA ¢ NOMOUbIO
I'MT.

OBiageBaTh MNOHSATHAMM  BIMCAaHHOM M OMMCAaHHOU
OKPY)KHOCTEH  TpEYrojbHHKA, HAXOAMThb IIEHTPBl 3THUX
OKPYKHOCTEH ¢ OIIOPOi Ha alITOPUTM IMTPaBUIIA.

Pemiath OCHOBHBIC 3aJa4M HAa NMOCTPOEHHUE: yIiia, PaBHOTO
JAHHOMY; CEpEIMHHOTO MEPIEeHANKYISIpa JaHHOTO OTPE3Ka;
OpsAMOM,  NpPOXOJAUIEd  4Yepe3  JaHHYI  TOYKYy H
NEePIECHANKYJIIPHONW JaHHON MpPAMOW; OMCCEKTPUCH JaHHOTO
yria; TpPEyroJbHUKOB IO Pa3IMYHBIM 3JEMEHTaM IpH
HEOOXOAMMOCTH C HAIPABIISIOMICH TOMOIIBIO.

3HAKOMHTBCS ¢ UCTOPHUEH PA3BUTHS T€OMETPHH.

[HoBTOpeHue,
00001IEHnE
3HAHMI

(449)

[ToBTOpenue u 000OIIEHHE OCHOBHBIX MOHATHH U METOAOB
Kypca 7 Kjacca.

Pemathb 3ala4 Ha IMOBTOPCHUC, WJUIIOCTPUPYIOIIUC CBA3U
MCXKAY pa3IMYHBIMHA YaCTAMHA KypcCa.




8 kirace (He MeHee 68 u)

Ha3zBanue
pasaesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOE coaepkaHue

OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4AI0IIUXCS

YeTbIpEéXyroJabHUK
"

[TapannenorpamMm, ero npu3Haku U cBoicTBa. YacTHbIe cilydan
napajyiesiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBajapaT), uX

H300pakaTh 1 HAXOAUTH HA YEPTEXKAX UYETHIPEXYTOJIBHUKH
pa3HBIX BUJOB U UX JIEMEHTHI.




(12 9)

npusHaku U cBoiictBa. Tpanenus. PaBHoOOKast 1 mpsiMOyrosibHast
TpaneLuu.
Yoeoenue meouanwi. Llenmpanvnas cummempusi

®DopMyJIHpPOBATH onpeeseHus: napajuiesorpamma,
npsIMOYTOJIbHUKA, poMOa, KBajJpaTa, Tparneluuu, paBHOOOKON
Tparneuuu, NpsIMOYTOJIbHON Tpaneuuu.

Hcnonb3oBaTh MNpH pelleHMH NPOCTEHIIMX  3aga4
MPU3HAKU Y CBOMCTBA: MapajuieraorpaMmma, MmpsMOyrojibHUKA,
pomOa, KBajgpara, Tpaleuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM Tpaneuu.

IIpuMeHsTE MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPOIi Ha aJITOPUTM IIPaBHIIA.

Hcnonb3oBath 1udpoBble pecypchl Uil HCCIEAOBAaHUS
CBOWCTB M3y4aeMbIX QUryp.

3HaKOMUTbCA C UCTOPUEH Pa3BUTHS TeOMEeTPUH.

Teopema Pajieca
U Teopema o
NMPONOPUNOHAJIBH
bIX OTpe3Kax,
Mnog00HbIE
TPEeyroJbHUKH

(15 9)

Teopema Paneca u meopema o npONOPYUOHATLHLIX OMPEZKAX.
Cpennsist tuHus TpeyroyibHUKa. Tpamnenus, €€ cpeaHsis TUHUS.
Ilponopyuonanvuvie  ompesxku, NOCMpoOeHUue  4emeeépmozo
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oibHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaxa
mpey2onbhuxos. IIpakTnueckoe mpuMeHEeHue.

noooobus

HpOBOIII/ITL MOCTPOCHUSA C MOMOIIIBIO HNUPKYJIA U JIMHEHUKH C
ucnonp3oBaHue  Teopempl  daneca U TeopemMbl O
MPONOPIUOHAIBHBIX ~ OTpPE3KaX, CTPOMTb  YETBEPTHIN
IPONOPLUOHAJIBHBIM OTPE30K C OMNOpPOH Ha 3pUTENIBHYIO
HarjisiAHOCTh.

HaxoauTth nog0o0HbBIE TPEYTONBHUKHA HAa TOTOBBIX YepTexkax ¢
YKa3aHUECM COOTBCTCTBYIOIIUX IIPU3HAKOB HOI[O6I/I$I npu
HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOH.

Pematb 3agaum Ha noJOOHBIE TPEYTOJIBHUKH C MOMOUIBIO
CaMOCTOSITENILHOTO TIOCTPOEHUSI YepTeXeld M HaXOXKJICHUs
NOJOOHBIX  TPEYTOJIBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaIIPaBJIAOLIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCTIOIH30BAHUEM MIPU3HAKOB
1o/100Ms HECJIOKHBIX T'€OMETPUYECKUX 3a/ad ¢ ONopoil Ha
AJTOPUTM YUEOHBIX JEHCTBUU.

I[IpuMeHsITH  TOJIy4eHHbIE  3HaHMS  [PU  PEIICHUU
TCOMCTPUUCCKUX U MPAKTUYCCKUX 3a1a4 IIpH HCOGXOI[I/IMOCTI/I
C HaIPaBJIAIOIEH TOMOIIBIO.

3HAKOMHUTBCS C MCTOPHUEN Pa3BUTHUSI TEOMETPHH.




ILnomane.
Haxo:xknenue
mJIomajaei
TPeYroJbHUKOB

M MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
nono0HbIX uryp
(14 )

[TonsiTre 06 00MIEH TeopHUH TUTOIIAIH.

@opmynbl AN TUIOMIATU TPEYTOJbHUKA, MMapaiienorpaMmma.
Omuowenue niowaoei mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oobujelt 6bICOMOIL.

Buiuucnenue nnowaoeii crnoosxcnvix ¢ueyp uepes pazbuenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha KIeT4aTon Oymare.

[Tnomanu nogoOHeIX Guryp. Beruncnenue miomasneit. 3amgayu ¢
MPAKTUYECKUM COJepXKaHUEeM. Peuwienue 3a0au ¢ nomowpio
Memooa 86CROMO2AMENbHOL NAOUWAOU.

OBJaageBaTh NePBUYHBIMM TPEACTABJIEHUAMH 00 oO1eit

Teopun Iomaan (Mmepel), (OpPMYJMPOBATH CBOMCTBA
IUIOILAM, BBIACHATH UX HATJISAHBIN CMBICI.

[Tpumensitb  GopMmynbl  IUIOIIAAM  Mapajjiesorpamma,
TPEyroJIbHUKa, Tpameluu C OMNOpoil Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsaTH (bopMyJibl IO BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUaroHajau U Yroj MEeXIy HUMHU C
OIIOPOii Ha CIIPaBOYHYIO MH(POPMALHIO.

Haxonuth mmomann ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIL30BATH Pa30MEHNE HA YaCTU U IOCTPOCHHUE.
Pa30upaTh npuMepbl UCIIOIL30BaHUS BCIOMOTATEIIbHOM
IUIOLIA/IN JJIs PELIEHUS] TEOMETPUYECKUX 3a/1ay.

Haxoguth 1wiomamu mono0HeIX ¢uryp ¢ omopod Ha
CIPAaBOYHYIO HH(DOpMAIIHIO.

BbrunciasTs ionany pa3inyHbIX MHOTOYTONBHBIX (pUTyp.
Pematsb 3axaum Ha momaab ¢ NPaKTUYECKUM COJIEpPIKaHuEM
MOCJIe COBMECTHOTO aHAU3a.

Teopema
IMudaropa n
HayaJja
TPUTOHOMETPHH

(10 w)

Teopema Iludaropa, e€ 10Ka3aTeNbCTBO W MPUMEHEHHE.
Oo6patHas Teopema [Tudaropa.

OmpeneneHne TPUTOHOMETPHYECKHX (YHKIUIT OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWIEHHS B  MPSIMOYTOJHHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
CooTHOIIEHUS ~ MEXAYy CTOPOHAaMH B  MPSIMOYTOJBHBIX
TpeyroiabHuKax ¢ yraamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, mcmoab3zoBaTrh €€ B
MPaKTUYECKUX BHIYUCICHUSIX.

Bnaners noHATUSAMU TPUTOHOMETPUUECKUX (DYHKIIHI OCTPOTro
yrIiia, IPOBePATh UX KOPPEKTHOCTb.

BbIBOAMTL  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
NpSMOYTOJIBHOM TPEYTOJbHUKE C ONOPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

HccienoBaTth  COOTHOUICHHST  MEXIY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°; 30° u
60° ¢ HanpapJAOIICH TOMOMIBIO.

Hcnoan3oBath  GopMyssl  TOpUBEACHUS U
TPUTOHOMETPHUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMAMHU
pa3IMyYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPABOYHYIO

OCHOBHOC




UH(OPMALIHIO.

IIpuMeHAITh MONTyYCHHbIC 3HAHUS U YMEHHS MPU PEIICHUU
IOPaKTUYECKUX 33a7a4 (Mpu HEOOXOAMMOCTH C OINOpPOH Ha
QJITOPUTM IPaBUIIA).

3HAKOMHUTBCSA C MCTOPHUEN Pa3BUTUSI TEOMETPHH.

Yrasl B BnincanHbIE M LIEHTpalIbHBIE YIVIBI, YTOJ MEXKIy KacaTeJbHOU U | POpMYIHPOBATH OCHOBHBIE OIPEACICHUS, CBSA3AHHBIE C

OKPY’KHOCTH. XOpIoH. yIJiaMHy B Kpyre (BIIMCAHHBIN yroJl, IEHTPaJIbHbIN yIro).

Bnucanusie Vsl MKy XOpAaMU U CEKYIIMMHU. HaxoauTe BHMCaHHBIE YTiIbl, OIMUPAIOIIMECS HA OAHY IYyTY,

U ONIUCAHHBbIEC BrircaHHbBIE M ONKMCaHHBIE YETBIPEXYTONBHUKH, UX NPU3HAKU U | BBIYMCIATH YIJIbI C [IOMOILBIO TEOPEMBI O BIMCAHHBIX yIJIaX,

YeThbIPpeXyroJbHHUK |CBOMCTBA. IIpuMeHeHuMe OSTUX CBOMCTB IpPU  PELICHUU |TEOPEMBI O BIHCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. reOMETPUUYECKUX 3a1a4. LEHTPAJIbHOM yIJie IpU HEOOXOAMMOCTH C BH3yalbHOM

Kacarteabnsbie B3aumHoe pacnonokeHue ABYX OKpykHocTed. KacaHue | onopoii.

K OKPY>KHOCTH. OKPY’KHOCTEM. HccaenoBarhb, B TOM 4KCIIE C TOMOIIBIO IUPPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIbHUKHY, BBIBOAUTD HX

OKpPYKHOCTEH CBOMCTBA U IIPU3HAKU I10CJIE COBMECTHOI'O AHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOWCTBA M MNPU3HAKKM NIPU PELICHUHU
3ajad.

IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX IMOHATUH M METOAOB KypcoB 7 u 8 |Pemars 3aiaym Ha TOBTOpPEHHE, WILTIOCTPUPYIOIIUE CBSI3U

o0o0menune KJIacCOB, 00001IEHNE 3HAaHUH. MEXJly pa3IM4HbIMH YacTsIMH Kypca.

3HAHUH

(4 w)

9 kaacc (He MeHee 68 u)

Ha3zBanue
pa3aeJia (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4aI0IIUXCS




Tpuronomerpusi. |OmnpeneneHne TpUroHOMeTpudecKux GyHKIWH yrioB or 0° no|d@opMyaupoBaTh  ompeneleHUsl  TPUTOHOMETPUYECKUX
Teopembl 180°. KocuHyc W cuUHYC NpsSMOro M Tymoro yria. Teopema|(QyHKIMH TyHbIX W TPSMBIX YIJIOB C BH3YaJbHOH OMOPOH.
KOCHHYCOB U kocuHycoB. (OO000mmEHHas) TeopemMa CHHYCOB (¢ pamumycoMm|PopMynHpoBaTh TE€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINMMUCAHHOMN OKPY)KHOCTH). HaxoskeHue AJTHMH CTOPOH M BEJIMYKH | PNy COM OITMCAHHON OKPY’KHOCTH).
Pemenne YTJIOB TPEYTOJIHHHUKOB. Pemats TpPEYroJpbHHKH C OMOPOH Ha alrOpUTM Y4eOHBIX
TPeyrojibHUKOB dopmMya IUIOMIAAN TPEYTOJbHUKA Yepe3 JBE CTOPOHBI U yroJ | ACHCTBHH.
(16 u) Mex 1y HuMU. QopMyIia oAl YeThIpEXyroNbHIKa Yyepe3 ero | PeliaTh  mMpakTHYecKHe  3a7a4M, CBOAfAINHECS K
JUATOHAIM U YTOJl MEX]Ty HUMHU. HAXO0KIEHUIO PA3JIHYHBbIX 3JIEMEHTOB TPEYroJIbHUKA.
[TpakTHdyeckoe MprUMEeHEHNE JOKAa3aHHBIX TEOPEM.
IIpeoOpazoBanue |/lonamue 0 npeobpazoeanuu noooous. OcBauBaTthb NMOHATHE npeoOpa3oBaHus moaA00usI.
noaoousi. Coomeemcmeennvie d1emenmsbl HOOOOHLIX uzyp. HccnenoBaTh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (pUTYp Tpu
MeTtpuyeckue Teopema o0 npousgedenuu ompe3koé xopd, meopema o |npeodpazoBanun nogodus. HaxoauTs npumepsl nmogodust B
COOTHOLICHUSA B npousseoeHul OMmpesKo8 CeKywux, meopema o0 Keéaopame|OKpPYKalOUEH NeHCTBUTEIbHOCTH.
OKPY’KHOCTH kacamenvhol. [lpumenenue 6 pewenuu ceomempuyeckux 3aday. | Bvleooums mempuueckue coommnowenus mexcoy ompesxamu
(10 ) XO0pO, CeKyUWux U KacameubHbulX C UCNOIb308AHUEM BNUCAHHBIX
V2lo8 U NOOOOHLIX MPEY20IbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0auu U3 peaibHOU
JHCUBHU C UCNOTL308AHUEM NOOOOHBIX MPEY20TbHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHHE W PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HAIMpaBICHHBIE OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOpa Ha YHUCIIO. HCCIe10BATH TeOMETPUICCKUI (mepemerteHue) "

@U3HYECKUI U TEOMETPUYECKHUM CMBICI BEKTOPOB.
PasnoxeHue BEeKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopannats! BekTopa.

CkansipHO€ NpPOU3BEICHUE BEKTOPOB, €r0 NPUMEHEHHUE AJIs
HAXO0XJICHUA JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ MOMOIIBbIO BEKTOPOB.

IIpuMeHEeHnEe BEKTOPOB Ul PEIIEHUS 3a1a4 KMHEMAaTUKHA U
MEXaHUKH.

¢u3ndeckuii (cWiia) CMBICIBI BEKTOPOB C OIOpPOWM Ha
BOIIPOCHBIH TUIaH.

3HaTh omnpeaeeHMsi CyYMMBl U Pa3HOCTH BEKTOPOB,
YMHOXKEHUS BEKTOpa Ha YHCIIO, Hccae10BaTh
TeOMETPUIECKUN B (PU3UICCKHI CMBICIIBI STHX OTEPALINii.
Pemiathb reomeTpuyeckue 3aJauyd  C  HCIOJIB30BaHHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOP 10 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab30BaTh  CKaSIPHOE  NPOM3BEACHUE  BEKTOPOB,
BBIBOANTH €I0 OCHOBHBIE CBOICTBA.

BbIyucasTh CyMMY, Pa3HOCTh U CKaJSIPHOE MPOU3BEICHHE




BEKTOPOB B KOOpP/IMHATAX.
IIpuMeHATH CKaJISIpHOE MPOU3BEICHUE HJI HAXOXKICHUS
JUTHH U YTJIOB.

JlekapToOBBI JlexkapTOBbI KOOPIMHATBI TOYEK Ha INIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT,
KOOPAMHATBI  Ha| Vpasuenue npsamou. YTI0BOH KO3((UIUEHT, TAHI€HC yIJa |JEeKapTOBBIX KOOPJMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJuIeIbHbIE U NIEPIEHIUKYIISIPHBIE IIPSIMBIE. HccnenoBarh ypaBHEHUE IPSMON M OKPYKHOCTH € OIIOPOM Ha
9 u) VYpaBHeHHe OKpyXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |BONPOCHBIN IJIaH.
repeceyeHusi OKPY>KHOCTH U IPSAMOM. Haxoauts LeHTp 1 paguyc OKpyKHOCTH 1O €€ ypaBHEHHIO.
MeTo KOOpAMHAT NPU PELIEHUH FEOMETPUUECKUX 3a1au. PemaTh 3aqa4n Ha HAXOXKAEHHUE TOUYEK I1EPECEUEHUS IIPAMBIX
Hcnonb30BaHne METOa KOOPAMHAT B IPAKTUUECKUX 3a7adax 1 OKpPY>KHOCTEH ¢ IOMOIIIbIO METOAA KOOPAUHAT.
Hcnonb3oBath cBOICTBa yIrioBOro Ko3puuueHTa npsmMon
P PELICHUM 3aJad, /I ONPEICIICHUS PaCIONIOXKEHUS
MIPSIMOM.
IIpuMeHSTE KOOPAMHATHI NPU PELIEHUN F€OMETPUUECKHUX U
MIPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTHYeCKUX
MoJiesiel pealibHBIX 3a]1a4 («METOA KOOPAUHATY).
IMosb3oBaTbest 11 TOCTPOEHUS U HCCIIEIOBAaHUMN
1M(POBBIMU pecypcamu.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHMCIEHHE WX D3JIEMEHTOB. | DopMyJIHpPOBATH olpeziesieHue IIPABUIIbHBIX
MHOIOYroJbHMKH. |Yucio m M JUIMHA OKPYXHOCTH. JlIMHA JyrM OKPY’KHOCTH.| MHOTOYT'OJIbHHUKOB, HAXOAUTH UX HJIEMEHTHI.
Juna Paguannas mepa yria. ITosb30BaTHCSI NOHSATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM C

OKPY:KHOCTH U
IUI0IAAb Kpyra.
Boiuuciaenue
miomaae

(84)

[Inomanp Kpyra W €ro SJIEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miuomaaei Gpuryp, BKIIOYAIOMIUX 3JI€MEHTHI KpyTa.

MOMOIIbI0 TPaBUWJIBHBIX MHOTOYTOJBHHUKOB, OINpele/siTh
YHCIIO 7T, JUIMHY IyTU U paJlaHHyI0 Mepy yIJia o oopasily.
IIpoBoanTh Mepexox OT paJuaHHONW MEpHI yIila K rpalyCHON
¥ HA00OpOT MO BU3yaJILHOU OTIOpE.

OmnpeneasaTs wiomagb Kpyra.

BoiBoguth opmyJibl (B rpagyCHON U paguaHHON Mepe) s
JUIMH AYT, IUIOIIAJEH CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

Boruncasars miomann (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI




OKPY>KHOCTH (KpyTa) C OTIOPOH Ha CIIPaBOYHYIO HH(OPMAIIHIO.
HaxoauTs momany B 3a1a4ax peaibHOM KU3HU.

JBuKeHust Ilonamue o 0udiceHuu NIOCKOCMU. Pa3dupars  nmpumepbl,  WUIIOCTPUPYIOLIUME  TOHSATHUS
MJIOCKOCTH Ilapannenvuviii nepenoc, nogopom u cummempus. Ocu u yenmpsvl | IBHIKCHUS, ICHTPOB M 0CEH CUMMETPUH.
(6 9) cuMMempuu. ®opMyIHpPOBATH OIPECICHUS MapaUIEIbHOTO IEPEHOCa,
IIpocmetiwue npumenenus 6 peuwieHuu 3a0a4. MOBOPOTa W OCEBOW CHUMMETPHH C BU3yaJbHOH OIOPO.
HaxoauTh HENMOBM)KHBIE TOUKH 110 00pasILy.
HaxoauTh 1IEHTPHI 1 OCU CUMMETPUI MPOCTEHINX HuUryp mo
oOpasiry.
Ilpumenamep napannenvuviii nepeHoc U CUMMEmpUI0 npu
peuleHuU 2eoMempuyecKux 3a0a4 (pasoupamos npumepul).
Hcnonvzosams 0151 nocmpoenus u Uccie008aHull yugposvie
pecypcul.
IMoBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHUH M MeTOJIOB KypcoB /—9 |OmepupoBaTh NMOHATHAMHU: QUrypa, TOUKa, IpsMasi, yroi,
00o0ueHue, KJ1accoB, 0000IIEHNE U CUCTeMAaTH3alMs 3HAHUI. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBIW W  PaBHOCTOPOHHUI
cucrematuzanus | [Ipocreiiimme reomerpudeckne GUTYpBl M WX CBOWCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJNBHBIM TPEYTOJBHUK, MeInaHa,
SHAHMITZ H3mepeHne reoMeTpu4ecKux BeTUYHH. OuccekTpuca M BbICOTa TPEYTrOJbHUKA, MapayjieorpamMm,
(7 u) TpeyrompHUKH. poMO, IPSMOYTOJIHUK, KBaJApaT, Tpamneuus; OKpyKHOCTb,

[TapanienbHble U NEpHIEHAUKYISPHBIE MPSMBIE.

OKpy’KHOCTb U Kpyr. I'eomeTpuueckue MOCTpOeHUs. YTibl B
OKpPYHOCTU. BmucaHHble W  ONUCaHHBIE  OKPYXHOCTH
MHOT'OYT'OJIbHUKOB.
[IpsiMast 1 OKPYKHOCTB.
YeThIpEXYyrOIbHUKH.
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayasia TpuroHoMeTpun. Perenue o0mx
TPEYrOJbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJIEHUKH.

[TpeobpaszoBanus mockoctu. JBmxkenus. [logooue. CummeTpusi.
[Tnomane. Beraucienue miomaaei. [Tnomaam mogo0HeIx Guryp.
JlexapTOBbI KOOPIMHATHI HA TIOCKOCTH.

Bnucannsie u OIIMCAaHHBIC

KacaTelbHasl, paBEHCTBO M 1Moj00ue Guryp, TpeyroabHUKOB;
NapajuleIbHOCTh M NEPNEHIUKYJSIPHOCTh TPSAMBIX, YTOJ
MEXIy TNPSAMBIMH, CHMMETPHUS OTHOCUTEIBHO TOYKH U
IPSIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA YIja, IUIOWAlb,
epPUMETP.

HUcnonv3oBate  (opmyabl: nepumeTpa U IUIOIIALU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAIU KpyTa,
00BbEMa IPSAMOYTOJIBHOTO MapasliesIenunesa.

OnepupoBartb NOHATHAMM: I[PSIMOYTOJbHas CcHUCTEMA
KOOpAMHAT, BEKTOpP; MCHOJAb30BAaTh OTH MOHATHS I
IIPEJICTaBICHNs JAHHBIX M PEIICHHUs 3a7ad, B TOM YHCIIE W3
JIpYTUX y4eOHBIX IPEIMETOB.

Pemate 3agaum Ha TNOBTOPEHHUE OCHOBHBIX IIOHATHUH,




BekTopsl Ha IIOCKOCTH.

WJUTIOCTPAILIMIO CBA3EH MEXIY Pa3IMUHBIMU YacTSIMH Kypca.
Bri0upars MeTox [J1s pellieHus 3a/1a4u.
Pemathk 3aaa4u U3 IOBCETHEBHOU YKU3HU.







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Maremaruka. ['eomerpusi: 7-9-e kiaccol: 0a30BbIi YPOBEHb: YUeOHUK, 7-9

knaccel/ Atanacsia JI.C., byty3os B.®., Kanomues C.b. u npyrue, AkuronepHoe

obmectBo «M3naTenscTBO «IIpocBerienne»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

1 7 H.®. I'aBpuora KM MockBa
I'eomerpus BAKO

2 7 A.TI"'Mepansak PabGouas Terpans Mocksa
['eomerpus [IpocBenienue

3 8 H.®.I"'aBpunoBa KM Mocksa
I'eomerpus BAKO

4 8 A.I".Mep3nsk PaGouas Mockga
['eomeTpus TETpaJb [Ipocsenienne

5 8 A.B.®apkoB TecTbl MockBa
reOMEeTpus «IK3aMeH»

6 |I['comerpus MunieHko Tematnueckue MockBa

7,8,9 Ki1. TECTHI [Ipocsemnienne
7 | l'eomerpus M.A. Nuenckas | CamocTOATENbHBIE MockBa
7,8.,9 K. Y KOHTPOJIbHBIE [Ipocsemienne
paboThI

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

9 TexHonornueckue

7,8,9 I JO.KosTyn KapThl YPOKOB TIO ?onrorpai[
I'eomerpus y4eOHUKY Yuurens
A.I".Mep3nsik

10 7,89 Metoanueckue MockBa

I'eomerpus A.T''Mep3nsax
BroC PEKOMEHAAIUU. «IIpocBenienue»

11 7,8,9 IToypounsie MockBa

['eomeTpusi H.®. Tappuiiosa paB}I])I;fSOTKI/I "BAKO"




K YMK
JI.C.ATanacsgHa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

. «IlIxonbHbIi momorHKUK»: http://school-assistant.ru/

. «IIxonmpHas MaTemaTukay: http://math-prosto.ru/index.php

. «SKaccey: http://www.yaklass.ru

. denepanbHbIil IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHIX pecypcoB: http://eor.edu.ru/.

. Ennnas koyutekuus mudpoBbix oOpazoBarenbHbIX pecypcos: http://school-ollection.edu.ru/.
. Uudopmanmonnas cucrema "ExauHoe okHO gocTyna K

OO WN -

oOpazoBarensHbIM pecypcam':http://window.edu.ru/.
7. ®enepanbHblii nopran "Poccuiickoe odpazoBanue":
http://www.edu.ru/.Kosnekius 0P u 1TOP.
"OTtkpsIThIi Kiaacc" http://www.openclass.ru/


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

CucreMa OlleHUBAHUA 10 MaTeMaTHuKe 7-9 kjacc

Cuctema oueHKH npegmeTHbIX pPe3y/sibTaTOB OCBOEHUA y‘-le6HbIX
nporpamm c y‘-IéTOM YypoBHEBOIo noaxoaa, npeanosiaraeTt sbiaeneHue 6asoBoro
YPOBHA AOCTM)KeHMﬁ KaK TOYKM OTCYETA Nnpn NOoCTpoeHMn BCEN CUCTEMDI OoueHKN

M OpraHu3aunum MHAMBMAYaNbHOM PaboTbl ¢ 0byyatowmmmcs.

ba3oBblil YypOBeHb JOCTH:KEHMIi: JEMOHCTPUPYET OCBOCHHE YUYCOHBIX
JIEUCTBUM C OTIOPHOM CUCTEMOM 3HAHUM B paMKax BBIJEICHHBIX 3a1a4. OBlaieHue
0a30BbIM yPOBHEM SIBJISIETCSI JOCTATOUHBIM IS TPOJOKEHUsT OOydeHHs Ha
CIeAYIONICH CTylmeHu oOpa3oBaHHUsA, HO HE MO MNPOGUILHOMY HaIlpaBIICHHMIO.
JlocTrxkeHuro 0a30BOTO YPOBHS COOTBETCTBYET ommemka
«y00671emeopumebHo» (Unu ommemra «3», OMmMemKa «3aumeHo»).

[IpeBbilienre 0a30BOr0 YpPOBHS CBUAETEIBCTBYET 00 YCBOCHUU OMOPHOM
CUCTEMBbI 3HAHUU HA YPOBHE OCO3HAHHOI'O MPOU3BOJIBHOTO OBJIAJICHUS] YUEOHBIMU
JNEHUCTBUSMH, a TaKKEe O KPYyrosope, IupoTe (MM M30MpaTeIbHOCTH) HHTEPECOB.
[{enecooOpa3HO BBIICIUTH CIICIYIONIKE JIBa YPOBHS, MPEeBbINIAIOIINE 0A30BbI:

* [loBbILIEHHBI YPOBEHb JOCTMIKCHUSI IUIAHUPYEMBIX PE3yJIbTATOB,
OUEHKa «Xopouio» (ommemxa «4»);

* BBICOKHI YPOBEHb JOCTI)KCHUS IUJIAHUPYEMBIX PE3YJIbTATOB, OUEHKA
«OMIAUYHO» (ommemka «5»).

Jig onucaHuss MOATOTOBKU Y4YalllUXCSl, YPOBEHb JOCTHUXKECHUNW KOTOPBIX

HMNXxXe 683OBOI'0, u,enecoo6pa3Ho BblAe/NINTb TaKXKe ABa YPOBHA:

* NIOHUKEHHBIN YPOBEHb JIOCTHKECHUH, OyeHka
«Hey00s1emeopumenvHo) (ommemrka «2»);

* HU3KMH YPOBEHb JOCTUKCHUHN, OUeHKa «naoxo» (ommemxa «1»).

He noctmwxkenne 06a30BOro ypoBHsI (TOHMXKEHHBIH W HHU3KUA YPOBHU
JIOCTUKEHUN) (DUKCUPYETCS B 3aBUCUMOCTH OT 00BEMA W ypOBHS OCBOCHHOTO U
HEOCBOCHHOI'O CojiepkaHus npeaMera. OnucaHHbli BhIIIE MOAXO/I 11€J1IeCO00pa3HO
IIPUMEHATH B XOJI€  PA3JMWYHBIX IPOLEAYpP  OLEHUBAHUA:  TEKYyUIEro,

IIPOMEKYTOUYHOI'O U UTOTOBOTO.



Ana oyeHKu OUHaMUKU ¢hopmMupoB8aHUA MpedmMemHbIX pe3ysnbmamos B
CUCTEME BHYTPU LWKONBHOFO MOHUTOPUHIA 06pa3oBaTeNbHbIX AOCTUKEHWUN
LuenecoobpasHo PpUKCMpPOBaATb U aHANU3NPOBATb AaHHble 0 CPOPMUPOBAHHOCTHU
YMEHMIN 1 HaBbIKOB, CNOCOBCTBYOLLNX OCBOEHUIO CUCTEMATUYECKUX 3HAHUI, B TOM

ynucne:

* NEPEUUHOMY  O3HAKOMJIEHUIO, ompabomke  u O0CO3HAHUIO
meopemuueckux mooeneil u noHamuii(0OIICHAYYHBIX W 0a30BBIX ISl JTAaHHOU
00JIaCTH 3HAHUS), CMAHOAPMHBIX AI20PUMMOE U RPOUEOYp,;

* 6bIAG/ICHUI0O U OCO3HAHUIO CYUWHOCMU U O0COOEHHOCHEN3y9aeMbIX
O00BEKTOB, TPOILIECCOB M SIBJICHUM JIEUCTBUTEILHOCTU (IIPUPOJHBIX, COLMAIBHBIX,
KYJbTYPHBIX, TEXHUYECKUX U Jp.) B COOTBETCTBUU C COJICPKAHHEM KOHKPETHOTO
y4eOHOTO MIPEAMETA, CO30AHUI0 U UCHOIb308AHUI0 MOOe el N3YIaeMbIX 00BEKTOB
Y MIPOLIECCOB, CXEM;

* 6bIAG/ICHUIO U AHATU3Y CYULECMEEHHDBIX U YCHIOUYUBHLIX CBA3eCH U
OMHOUWIEHUTIMEXKTY O0OBEKTaMH U MPOIIECCAMHU.

[Ipu sTOM 0053aTENIBHBIMU COCTABISIONIMMU CHUCTEMbI HAKOILJICHHOU
OLICHKH SIBJISIFOTCSI MaT€pUAIIbI:

* cmapmaogoi OUaZHOCMUKU;

* memMamuyecKux U Umo208blX NPOGEPOUHBIX padom no 6cem y4eoOHvmM
npeomemanm;

* meopuecKux padom, BKItOYasi yuyeOHBbIC HCCIEIOBaHUS U y4eOHbIC

MPOEKTHI.



OueHKa YCTHBIX OTBETOB 00y4Yal0HXCS
OTBeT OLleHNBAETCS OTMETKOM «5», €CJId YYeHUK:

1. moaHO packpbUl cojJepkaHue MmaTepuaia B o0beMe, IMPeayCMOTPEHHOM
IPOrpaMMOi U YIYCOHUKOM,

2. U3JI0KWI MaTeprall TPaMOTHBIM SI3IKOM B ONPEACIICHHOM JIOTMYeCKON
IIOCJIE€A0BATECIIbHOCTH, TOYHO WCHOJB3ysd MAaTeMaTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY;

3. MPaBWIBLHO BBIMOJHWI PUCYHKH, YEPTEKH, TPaPUKH, COMYTCTBYIOIINE
OTBETY,

4. mokazajn ~ yMEHHUE  WUTIOCTPUPOBATh  TEOPETHUECKHE  IMOJIOXKEHUS
KOHKPETHBIMU MPUMEpPAMHU, MPUMEHATh UX B HOBOW CUTYAI[Md MPHU BBINOJIHEHUU
MIPAaKTUYECKOT0 3a1aHNA;

5. IPOJIEMOHCTPUPOBAT YCBOCHHE paHEE W3YUYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, C(POPMHUPOBAHHOCTh M YCTOHYMBOCTH HCIIOJIB3YEMBIX TPH OTPaOOTKE
YMEHUH U HaBBIKOB;

6. oTBEeUaT CaMOCTOSATEIHLHO 0€3 HABOAIINX BOIMPOCOB YUUTENS. BO3ZMOXKHBI
O/IHa - JIB€ HETOYHOCTH HpPHU OCBEUICHUU BTOPOCTCHEHHBIX BOIIPOCOB MU B

BBIKJIAZIKaX, KOTOPBIC YUCHUK JICTKO UCIIPABUII 11O 3aMCYAHUIO YUUTCIIA.

OTBeT OlleHUBAETCSI 0TMETKOM «4», €CJIM OH yI0BJIeTBOPsieT B OCHOBHOM

TpGﬁOBaHI/IﬂM Ha OLCHKY ((5», HO IIPHU 3TOM UMEET OJIMH U3 HEJOCTATKOB:

* B M3JIOKCHUU JOMYIICHBl HEOONbIIME MpOoOeabl, HE HCKA3UBIINE
MATEMATHYCCKOC COACPIKAHNUC OTBCTA,

* JIOINYILICHBI OIMH — JIBA HEJI0YCTA IIPU OCBEILICHUU OCHOBHOT'O COACPIKaHUSA
OTBCTA, UCIPABJICHHBIC 10 3aMCUYaHUIO YUUTEIIS,

* JIOMYIIEHBl OMmMUOKa WKW OoJiee JBYX HEAOYETOB TPH OCBEIICHHUH
BTOPOCTEIICHHBIX BOIIPOCOB MJIN B BBIKJIAJKAaX, JIETKO UCIIPABJICHHBIC 110 3aMEYaHUIO
YUYUTEIIS.

OT1MmeTKa «3» CTABUTCH B CJAEYIOLIUX CJYyYasax:
¢ HCIIOJIHO WJIM HCIIOCJIC0BATCIbHO PACKPBITO COACPKAHUC MATCpHajia, HO

MOKa3aHo 0011ee MOHUMaHWE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS,



JIOCTATOYHbIE I JTaJbHEWIEro  yCBOEHHUS  NIPOrpaMMHOrO  Marepuana
(onpenenenubie « TpebOBaHUSIMU K MATEMATHUYECKON MOATOTOBKEOOYUAIOIINXCS);

* WMEJUCH 3aTPyAHEHUS WU JOIMYIICHBI OITMOKU B ONPEACIICHUN TTOHATHA,
UCIIOJb30BAaHUM  MAaTEMaTUYECKOW TEPMHHOJIOTMH, YEpTEkKaX, BBIKIAJIKAX,
WCIIPABJICHHBIE MOCJIE HECKOJIBKUX HABOIAIINX BOIPOCOB YUUTEIIS,

* YUYEHHMK HE CIIPAaBWICA C MPUMEHEHUEM TEOPUU B HOBOM CHUTYAIMU IIPH
BBITIOJTHEHUU TPAKTUYECKOTO 3aJlaHMsl, HO BBIMOJHWI 3aJaHus 00s3aTeIbHOTO
YPOBHSI CJI0KHOCTH IO JAHHOM TEME;

* NpU 3HAHUM TEOPETHUYECKOTO Marepuaja BbISIBIICHA HEIOCTaTOYHAs
c(hOpMUPOBAHHOCTb OCHOBHBIX YMEHUH U HABBIKOB.

OTmMeTKa «2» CTABUTCH B CJIEIYIOIIUX CJIYyYasax:

* HE PacKphITO OCHOBHOE COJIepKaHUE YICOHOTO MaTepuraa;
* OOHApY’>XEHO HE3HAHWE WM HEMOHWMAaHHWE YUYCHUKOM OOJIbIIEH WIIH

Han0oJiee BaKHOM 4acTH yueOHOro MaTepuaa;

* JIONMYyIICHbl OIIMOKKA B OMNpPEACICHUU TMOHITUN, MPU HCIOJIH30BAHUU
MaTEMaTUYECKOM TEPMUHOJIOTUU, B PHUCYHKaxX, dYepTekax Wiu rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HMCIPABJICHBI MOCJE HECKOJIbKUX HABOJSAIIMX BOIMPOCOB
YUHUTEIIA.

OtmeTka «1» CTaBUTCH, €CJIM:

* Y4eHUK OOHApYXWJ TIOJTHOC HE3HAHWE W HEMOHMMaHUE H3y4aeMoro

y4eOHOTO MaTepuajia WA HE CMOT OTBETUTh HU HA OJWH W3 IOCTaBJICHHBIX

BOIIPOCOB [0 U3y4a€MOMY MaTepHaly.



OueHka NMUCbMEHHBIX U KOHTPOJIbHBIX PadoT

OTmeTKa «5» cTaBUTCA, €CNN:

® pa60Ta BBIINTOJIHCHA ITOJIHOCTBIO,
®* B JJO'HYCCKHUX PACCYKKACHUAX U 000CHOBaHHUU peiCcHus HET HpO6CJIOB u

OIITHOO0K;

* B PCIICHUHU HET MAaTeMaTHYECKUX OIMOOK (BO3MOKHA OJIHA HETOYHOCTb,
OMHUCKA, HE SBJISIIONIASACS CJIEACTBUEM HE3HAHUSI WJIM HEMOHUMAHUS Y4eOHOTO
Marepuana).

OTtMeTKa «4» CTaBUTCH, €CJIN:

*paboTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBAHHUS IIIarOB peEUICHUS
HEJOCTaTOYHBI (€CaM yMeHHEe OOOCHOBBIBATH pPACCYXKIEHUS HE SIBISUIOCH
CHEIUATbHBIM 00bEKTOM MPOBEPKH);

* IOMYyIlIEHAa OfHA OIMOKA WM JABA-TPU HEJAOYETa B BBIKIAJKAX, PUCYHKaX,
yepTekax win rpadukax (eciau 3TH BUIBI pabOTHl HE SBISIUCH CHEIUATHHBIM
00OBEKTOM IIPOBEPKH).

OTtMeTKa «3» CTABUTCHA, €CJIM:

* JIOMyIIEHBl OoJiee OAHOW OMMOKK Wi 0ojiee IBYX-TPEX HEIOYETOB B
BBIKJIQJIKaX, YepTekax WiW Tpadukax, HO ydalluics BiajeeT o0s3aTelIbHBIMU
YMEHUSIMU 10 TPOBEPSAEMOM TEME.

OTMeTKa «2)» CTABUTCHA, €CJIM:

* JIONMYIICHBI CYIIECTBEHHbIC OIMMOKM, TOKAa3aBIIME, YTO YydYalluhcs He

BJIaJIeeT 0053aTeIbHBIMU YMEHUSMHU 10 JJAHHOW TEME B MOJIHON Mepe.
Otmetka «1» cTaBUTCHA, €CJIM:

* paboTa mokasaja MoJTHOE OTCYTCTBHE Y yYaIlerocs 00s3aTebHBIX 3HAHUHN

¥ YMEHHUH 10 POBEPSIEMON TeMe WIN 3HAUYUTENIbHAS 4acTh PaOOTHI BBHIMIOJIHEHA HE

CaMOCTOATCIIBbHO.



S !!i!!!aﬂ KHaQQI/Iﬂ[I/IKa!lI/IH !!I]II/I!E!!K

I'pyObiMu cuuTaOTCS OIIUOKM:

¢ HC3HAHHUC OIPCACICHHUA OCHOBHBIX HOHHTHﬁ, 3dKOHOB, IIpaBUII,
OCHOBHBIX ITOJIOKEHUN TEOpUM, HEe3HAHUE (POpMyIs, OOIICHPUHSATHIX CHUMBOJIOB
0003HaYCHUH BEIMYMH, SIUHUI] KX U3MEPEHUS,

* HE3HaHHE HAMMEHOBAHWH €IMHUI] U3MEPCHUS;

* HEYMCHHE BBHIJICIIUTH B OTBETE TJIABHOE;

* HEYMCHHE IPUMEHSTh 3HAHMS, AITOPUTMBI JIJIsl PEIICHUS 3a/1a4;
* HEYMCHHE JIeJIaTh BBIBOBI U 0000IIECHNS;

* HEYMCHHE YUTATh U CTPOUTH IpaduKu;

* MOTeps KOPHS WK COXPAaHEHUE TTOCTOPOHHETO KOPHS;

* orOpaceiBaHHE 0€3 0OBSICHEHHH OJTHOTO 13 HUX;

* paBHO3HAYHBIC UM OIINOKWU;

* BBIYHCIHTEIbHBIC OIIMOKH, €CJIU OHH HE SIBJISIOTCS OITUCKOM;

* JIOTUYECKHE OIIHUOKHU.

K Herpy0biM ommokam cjieqyer OTHECTH:

* HETOYHOCTh  (OPMYJIHMPOBOK, OIpPEACIICHUN, TMOHATHHA, TEOpHil,
BBI3BAHHASIHETIOJHOTOM OXBaTa OCHOBHBIX NPU3HAKOB ONPEAEISIEMOTO MOHATHS
WJIM 3aMEHOM OJTHOTO - IBYX M3 OTHUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

* HETOYHOCTH IpaduKa;
* HEpalMOHAJIBHBIA METOJ PpEIICHUsS 3aJaud WIM HEJIOCTaTOYHO

MPOJAYMAaHHBIN IJIaH OTBETA (HapyIICHUE JIOTUKH, TTOJAMEHA OTJEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMH );

* HEpalMOHAIbHBIE METOJIbI PAOOTHI CO CIIPABOYHOU U
IPYTOWINTEPATYPOU;

* HEYMEHHE pellIaTh 3aJ]a4H, BBITIOJIHITE 3a/1aHus B 00111eM BHUJIE.

Henoyeramu siBJISIIOTCA:

* HEpalMOHAIbHBIEC MPUEMbI BHIYUCIEHUN U TPEOOPa30BaAHUI;
* HeOpeKHOE BBITIOJHEHUE 3aMMUCeH, YepTekKen, cXxeM, TpaduKoB.



