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PaGouas mporpamma mo maremMaTwike ISl OOy4daroUIUXCs C 3aJepKKOU MCUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEr0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
denepanbHOTO  TOCYIApPCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApPTa OCHOBHOTO  OOIIEro



obpazoBanus (Ilpukaz Munnpocsenienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBoM toctuninu Poccuiickoit @enepaunu 05.07.2021 r, per. Homep 64101) (nanee —
OI'0OC 000), IIpumepHO#l agaNTUPOBAHHON OCHOBHOW OOpa30BaTENBHON MPOTPAMMEI
OCHOBHOTO 0011ero 006pa3oBaHusi 00yJarOUINXCs € 33ACPKKON IICUXUIECKOTO Pa3BUTHUS (Hajee —
ITAOOIT OOO 3I1P), IIpumepHoii paboueii mporpaMmMbl OCHOBHOTO OOIIEro oOpa3oBaHMs IO
npeamery «Maremarukay, [IpuMepHO# TporpaMMbl BOCITUTAHUSA, C YIETOM PACIPEIEICHHBIX IO
KjlaccaM IIpOBEpsieMbIX TpeOOBaHUN K pe3yabTaraM OCBOEHHUS AJAaNTUPOBAHHON OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBl OCHOBHOTO 0OIIero 00pa3oBaHMs OOYy4YaIOMIMXCS C 3aJepKKOH
MICUXUYECKOTO pa3Butus. B paboueil mporpamMme ydTeHBl Haed W TojoxeHus Konuenmmun
pa3BUTUs MaTeMaTuieckoro oopasosanus B Poccuiickoit denepanuu.

OO6mras xapakTepucTuka yaeOHoro npenaMera «MaTtemaTukay

VYyeOnnlii npeamer «MaremaTuka» BXOJIUT B MpeaMETHYIO0 obOnacth «MartemaTuka u
nHpopmatukay. OH CMOCOOCTBYET PA3BUTHIO BBIYMCIUTEIBHON KYIBTYpbl M JIOTHYECKOTO
MBIIIUICHUSI, (DOPMUPOBAHHUIO YMEHUS TOJIb30BATHCS ANTOPUTMAMH, a TaKXKe MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCEIHEBHOM KU3HU oOydaroniuxcs ¢ 3[1P. YueOnsrii
MpeAMET pa3BUBAET MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIIMOHATHHYIO
rPaMOTHOCTb, YMEHHsI BOCIPUHUMATh UM KPUTHYECKH aHAIM3UPOBaTh WH(MOpMaIuio,
MPEICTABIICHHYIO B PA3IMYHBIX (hOpMax.

OOyuenue MaremaTuke Ja€T BO3MOXKHOCTh pa3BuBaTh y oOydarommxcst ¢ 3I1P tounyro,
panMoHAIBHYIO U UHPOPMATUBHYIO peUb, YMEHUE OTOMpAaTh HanboJiee MOIXOAIINE S3BIKOBBIC,
CUMBOJIMYECKHE, TpapuiecKue CpeACcTBa JUIsl BBIPAKCHUS CYXKICHUH W HANSIHOTO UX
MIPEICTABIICHHUS.

Heo0xomumMbpiM KOMIIOHEHTOM OO0ILel KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMM TO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
MeTOoJIaX MaTeMaTUKH, X OTIIMYUN OT METOJ0B JPYIUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAayK, 00
O0COOCHHOCTSX MPUMEHEHHUs MaTeMaTUKU Ul PElICHHs] HAyYHBIX M MPUKIATHBIX 3a7a4. Takum
o00pa3zoM, MaremaTu4yeckoe oOpa3oBaHWe BHOCUT CBOH BKJIaa B (hopMupoBaHue OOIIEH KyIbTYPhI
YeJI0BeKa.

N3ydyenne mareMaTHKH TakKe CIIOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHHUIO YEJOBEKa,
MMOHMMAHUIO  KpAacoThl W  M3SIIECTBA MAaTEMaTUYECKUX  PACCYXICHUH, BOCHPUITHIO
reoMeTpUUYECKUX POpM, YCBOCHHIO M1 CUMMETPUH.

[Iporpamma oTpaxkaeT cojiep:kanue ooyueHus npeamery «MaTemaTHKa» ¢ y4eTOM 0COObIX
oOpasoBatelbHBIX ToTpeOHOCTEeH oOyuarommxcs c¢ 3I[1P. OBnamenune y4eOHBIM TpeIMETOM
«MaremaTrKa» MpeACTaBISIET ONPEACICHHYIO CJI0KHOCTD s yaamuxcs ¢ 3[1P. ¥V oOydaromuxcst
¢ 3IIP naubonee BbIpa)KEHBI OTCTaBaHMS B Pa3BUTHHU CIOBECHO-JIOTUYECKUX (POPM MBILUICHHUS,
MOATOMY a0CTpaKTHbIE M OTBICYEHHBIE KAaTETOPUUM WM TPYAHOIOCTYMHBI. B TOke Bpems mpu
CHelualbHOM OO0y4eHHH OOy4Yarolluecs MOTYT BBINIOJHATh 3aJaHus Mo anroputMmy. OHH
BOCIIPUMMYHUBBI K MOMOILH, MOTYT BBIIOJHUTh MEPEHOC HA aHAJIOIMYHOE 33JaHUE YCBOEHHOIO
crioco6a pemienusi. CHIKEHHE Pa3BUTHUS MBICIUTEIbHBIX ONIEPALlUi U 3aMe/IJICHHOE CTAaHOBJICHHE
JIOTUYECKUX NIEHCTBUN MPHUBOAAT K HEJOCTATOUYHON OCMBICICHHOCTH COBEPIIAEMBIX Y4EOHBIX
necTBuil. Y oOyuaronuxcs 3aTpyJHEHBl CUETHBIC BBIUMCICHMS, MPOW3BOAMMBIE B yme. B
MHUCbMEHHBIX BBIYMCICHUSX OHM MOTYT MPONMYCKaTh OJAMH HU3 MPOMEXKYTOUYHBIX mmaros. [lpu
paboTe C YHCIOBBIMU BBIPAKEHUSMH, BBIUYMCICHHEM WX 3HAYEHHUS MOTYT HE YIEp>KUBATh
MPaBWIIBHBIN TIOpsAIOK AeiicTBuii. [Ipu ympoiieHuu, mpeoOpa3oBaHUU BBIPAKEHUHN ydaliuecs ¢
3IIP He MOryT CamMOCTOSITENbHO MPHUHATH PEIICHHE O MOCIEI0BATEIbHOCTH BBINOTHEHUS
neiictBuil. KOHKPETHOCTh MBIIIJIEHUS OCJHOKHSET YCBOCHMSI HaBbIKa pEUICHUs YpaBHEHUH,
HEPaBEHCTB, CUCTEMBI ypaBHEHUH. 1M ManoI0CTYITHO COBEpIIIEHUE OOPATUMBIX OTIEPAITHiA.

Huskuii ypoBeHb pa3BUTHS JIOTMUECKUX OIEpaluii, HeJocTaTo4Has 0O0O0OIIEHHOCTh
MBIIIIEHUS. 3aTPYAHSIOT W3y4eHHe TeMbl «DyHKIMW»: TPU OMpeleNeHUd (PYHKIHOHATHHON
3aBUCHMOCTH, TIpH OINHUCAaHUU TpadHUUecKOW CHUTyallud, HCIOJB3YSl T'€OMETPUUYECKHIA,



anreOpandyeckuil, (yHKIMOHAJIBHBIN sI3bIKH. Hepenko ydwamiuecs He BUAAT PAa3HHULIBI MEXIY
007acThIO onpeIecHus] PYHKIIMU U 00IaCThIO 3HAUCHUH.

Pemienune 3a1a4 conmpsiKeHO ¢ TPYIHOCTAMHU O(OPMIICHHUS] KPATKOW 3aIUCH, TPOBEICHUS
aHaiM3a yCJOBHS 3a/laud, BbIIENeHust cymectBeHHoro. OOydatommecs ¢ 3IIP 3arpynustorcs
ClIeNaTh YMO3aKIIIOYEHHE OT OOIIEro K YaCTHOMY, HEPEKO BIOMPAIOT HEPAITMOHAIBHBIE CIIOCOOBI
pEeLIEeHUs, MHOTAa OTPAaHUYHMBAIOTCSI MAHUITYJISIUSMHU C YUCTIaMHU.

[Ipn um3yueHum reomerpuyeckoro marepuana odOyuaromuecs c 3[IP crankuBarorcs c
TPYOHOCTBIO JieNaTh JIOTUYECKHE BBIBOJbI, CTPOUTH IIOCIEJOBATENIbHBIE PACCYXKICHUS.
HenpouHnble 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPUBOJUT K OMIMOKaM B pelIeHUuu
reoMeTpudeckux 3agad. OOyyaromuecss MOTYT MOJAMEHHUTH (HOPMYITy, HEIIPABHIBLHO IPUMEHHUTD
teopeMmy. K cepbe3HbIM ommOkamM B pELIEHUM 3aJady HOPUBOJAT HEJOCTATOYHO pa3BUTHIE
MIPOCTPAHCTBEHHBIE MpeACTaBIeHUS. VM CI0KHO BBITIOJHUTH YEPTEXK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHHE K YEPTEKY.

TouHOCTP 3aIOMUHAHMS U BOCIIPOU3BEICHHS yU€OHOTO MaTepuaia CHUKEHBI 110 IPUYHHE
c1ab0CTH MHECTUYECKOU IesATENBHOCTH, CyKeHHs oOneMa mamsatu. OOyuarommmcs ¢ 3[IP
TpeOyeTcst OoJblile BpEMEHH Ha 3aKpeIuIeHHe MaTepualna, akTyajau3alus 3HaHUM Mo omope mpu
BOCITPOM3BE/ICHUU.

JUia mpeojiofieHust TPyIHOCTeH B wu3ydeHMHM ydeOHoro mpenmera «MartemaTtukay
HeoOxonuMa ajganTanus oObeMa W XapakTepa ydyeOHOro marepuana K I03HaBaTEIbHBbIM
Bo3MOkHOCTAM yuamuxcsi ¢ 3IIP. Cnenyer y4eOHbIN MaTepuan MpPErnoJAHOCUTH HEOOIbIIUMU
MOPLHUSAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3BbICKUBATh CIOCOOBI aJanTalllil TPYIHBIX 3aJaHHi,
HEKOTOpble TEMbl JaBaThb KakK O3HAKOMUTENIbHbBIE; HCKIIOYAaTh OTHENIbHBIE TpPYAHBIE
JI0Ka3aTeNIbCTBA; TEOPETUUECKUM MaTepHall peKOMEHAYETCsl U3y4aTh B MpoIlecce MPaKTHUECKON
JEATEIbHOCTU MO pelIeHUI0 3anady. OpraHuyeckoe €IWHCTBO MPAKTUYECKOM W YMCTBEHHOM
NEeSITebHOCTH yJallluXcsl Ha YpOKaX MaTeMaTHUKU CIOCOOCTBYIOT MPOYHOMY M CO3HATEIHLHOMY
YCBOEHHUIO 0a3MCHBIX MAaTEMAaTUUECKUX 3HAHUN U YMEHUM.

Henu u 3amaun u3ydeHust yaueOGHoro npeamera «MareMaTuka
[IpuopurernpiMu yersmu oOydeHUst MaTeMaTUKe B 5—9 Kkiaccax sSBIISFOTCS:

= (QopMupoBaHHE LIEHTPAJIbHBIX MareMaTHUYeCKUX TMOHATUNH  (YUCIIO, BEIMYUHA,
reomerpuueckass Qurypa, nepeMeHHasl, BEpOATHOCTb, (GYHKIHUSA), OO0ECIEeUHBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHYECKOTr0 00pa30BaHusl 0OyUYaIOIINXCs C
311P;

= noxaseneHue oOyvaromuxcs c¢ 3[IP Ha nmocTymHOM [ HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTHKU U OKPYXKAlOIIero Mupa, MOHUMaHUE MAaTEMAaTUKH KaK 4acTH
oO11eil KyIbTyphbl 4eJIOBEUECTBA;

" pa3BUTHE HHTEUIEKTyaJbHBIX M TBOPUECKUX crHocoOHocTei oOywarommxcs ¢ 3IIP,
MO03HABATENIbHON aKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH, KPUTHUYHOCTU MBIILICHUS,
MHTEpeca K U3y4eHHIO MaTeMaTHKU;

= (popmupoBanue GyHKIHOHAIBHON MaTeMAaTUYECKON IPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MPOSBIICHUS] MAaTEMaTHUYeCKUX TMOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYal[USX U TMPU U3yYEHUH JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHHUS
3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (opMyanpoBaTh HMX Ha S3bIKE MaTEeMAaTUKH U
co3/1aBaTh MAaT€MaTUYECKUE MOJEINHU, MPUMEHITh OCBOCHHBIM MareMaTUYeCKHUl ammapar
JUISL pelIeHUs] MPAKTHUKO-OPUEHTHUPOBAHHBIX 3a/1a4, WHTEPIPETHUPOBAaTh U OIICHUBATh
MOJTyYE€HHbBIE PE3YIIbTATHI.

JlocTrxkeHue 9TUX 1enei 00ecrednBaeTCs pelIeHneM CIeIYIOIUX 3a0ay.:

= ¢opmupoBath y oOydaromuxcs ¢ 3IIP HaBbIkM y4eOHO-TIO3HABATEIHHOU JIESATEIHHOCTH:
TJTAHUPOBAHKUE PAaOOTHI, TIOWCK PAIOHATBHBIX MyTEH €€ BBIOJHEHHS, OCYIIECTBICHUS
CaMOKOHTPOJIS;



" CrnocoOCTBOBATh MHTEIICKTYAJIbHOMY Pa3BUTHIO, ()OPMHUPOBATH KaueCTBa, HEOOXOAUMBIE
YeJIOBeKy Ui TIOJHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTU4YECKOM  JEATEIBbHOCTH: SCHOCTM U  TOYHOCTU  MBICIM, HHTYWLHH,
MIPOCTPAHCTBEHHBIX MPEICTaBICHUH, CIOCOOHOCTH K IPEOJIOICHUIO TPYIHOCTEH;

* (opmupoBarh KIIOYEBBIE KOMIIETEHIMM YYallMXCSd B paMKax HpPeAMETHOW obmactu
«Maremarnka 1 HHQOPMATHKA;

® pa3BUBaTh MOHATUIHOE MbllLIeHU oOyJaromuxcs ¢ 3I1P;

" OCYIIECTBIATH KOPPEKIHMIO TIO3HABAaTENbHBIX THporeccoB oOydatommxcs ¢ 3P,
HEOOXOMMBIX JUISI OCBOCHUS IPOTPaMMHOTO MaTepHaia 1mo yaeOHOMY MPEIMETY;

" [peaycMaTpuBaTh BOSMOXKHOCTH KOMIIEHCAIIMH 00pa30BaTeNIbHBIX JE(PHUIINTOB B OCBOCHUN
MIPEIIECTBYIOLIET0 MPOorpaMMHOro mMarepuana y oOyvaromuxcs ¢ 3[IP u HenocraTkoB B
HX MaTeMaTUYECKOM Pa3BUTHUH;

® cdopMupoBaTh YCTONUMBBIA HHTEPEC yUAIIUXCS K IPEAMETY;

® BBISIBJIATH U pa3BUBaTh MaTEMATUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OcHOBHBIE JIMHUM COJEpKaHUS Kypca wmareMaTuku B 5-9 kiaccax: «Uwucna wu
BBIYUCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHHUS», «YpaBHEHUS W HEPABEHCTBAY),
«Dyukun», «leomerpus» («leomerpuueckue ¢Gurypsl U UX CcBOMCTBa», «l3mepeHue
reOMETPUYECKUX BEIMUYMH»), «BeposATHOCTH W cTarucTuka». JlaHHbIE JIMHUU pPa3BUBAIOTCS
napajuieNibHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOH, OJJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroif, a B TECHOM KOHTakTe M B3auMojeicTBuHu. Kpome 3TOro, Mx oObenuHSET Joruyeckas
COCTAaBIISAIOIIAsA, TPAJUIIMOHHO MPHCYILlas MaTeMaTHUKE W MPOHU3BIBAIONIAs BCE MaTeMaTHYECKHe
Kypchl U cojaepkarenbHble JuHUH. ChopmynupoBanHoe B denepanbHOM TocylnapCTBEHHOM
o0pa3oBaTeIbHOM CTaH/IapTe OCHOBHOTO 00IIEero o0pa3oBaHMs TPEOOBAHUE «YMETh ONEPUPOBATH
MOHATUSAMU: OTIPE/IEIEHNE, aKCHOMa, TeOpeMa, J0Ka3aTeIbCTBO; YMEHHUE PACIO3HABATh HCTUHHBIE
U JIOXKHBIE BBICKA3bIBAaHUS, IPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUThH BBICKa3bIBAHUS U
OTPHILIaHUS BbICKAa3bIBAaHUI» OTHOCUTCA KO BCEM KypcaM, a (JOpMHPOBAHUE JOTMYECKHX YMEHUI
pacmpenesnsieTcs 1Mo BceM rojam oO0ydeHus Ha YpOBHE OCHOBHOTO 001IIero 00pa3oBaHMsI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJabTaTaM OCBOEHUS
[IpumepHoit paboueil mporpamMmbl, PacCHPEACTIEHHBIM IO TojaM OOy4eHHUs, CTPYKTYPHPOBAaHO
TakuM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPUHIMIMAIBHBIM BOIpocaM oOydarolmuecs
oOpaianuch HEOJHOKPAaTHO, YTOObI OBJA/J€HHE MaTeMaTMUECKUMH IOHATHSIMU U HaBbIKAMU
OCYILLECTBIIJIOCH ~ IOCIEIOBATEIIBHO W MOCTYNATeIbHO, C  COOMIOAEHHMEM  IpHUHLIMIA
IIPEEMCTBEHHOCTH, @ HOBBbIE€ 3HAHUS BKJIIOYAJIUCh B OOILYIO CHUCTEMY MAaTeMaTHYECKUX
npeacrasieHuit  obyuaromuxca ¢ 3IIP, pacumpss u ymiyonss e€, oOpasys npouHble
MHOXECTBEHHbIE CBsi3U. OOmme unenu wusydeHus ydeOHoro mnpenmera «Maremarukay
npezcrasieHsl B [IpuMmepHoit paboueil mporpaMmme 0CHOBHOTO 00IIEro 0Opa3oBaHusl.

OcobenHoctu 0TOOpa U aanTalluy Y4eOHOTO MaTepHasa o MaTeMaTHKe

OOyuenue yueOHOMYy mpeameTy «MareMaTHka» CTPOUTCS HA CO3AAHUU ONTHUMAIIbHBIX
YCIIOBUH 711 YCBOGHHS MPOTrpaMMHOT0 Matepuaia odyuatoutumucs c¢ 3I1P. bonbmioe BHuManue
yaensercss oTOopy yd4eOHOTo Marepuana B COOTBETCTBUU C INPHUHIMIIOM JOCTYIMHOCTH IIPH
coXpaHeHUHu oO0IIero 6a3o0BOro ypOBHS, KOTOPBIH JODKEH MO COJEPKAHUI0 U 00beMy OBITh
aJlanTUPOBaHHBIM AJisi oOyuatomuxcs ¢ 3[1P B cooTBeTcTBUU ¢ X 0COOBIMH 00pa30BaTEIbHBIMU
notpebHocTsaMU. Cremyer oOONEryuTh OBIAJCHHE MarepuaioM oOyuatomumucs ¢ 3[1P
MOCPEJICTBOM €r0 JIeTATbHOTO OOBSCHEHHS C CHUCTEMATHYECKUM TIOBTOPOM, MHOTOKpPAaTHOU
TPEHUPOBKH B TPUMEHEHUU 3HAHWIA, MCIONB3Ysl MPUEMBl aKTyanu3aluu (BU3yalbHas OIOpa,
TaMsITKa).

[IpumepHass mporpamMma TpeAycMaTpuBaeT BHECEHHE HEKOTOPHIX  W3MEHEHUH:
yMEHbIIIEHNE 00beMa TEOPETHUECKUX CBEACHU, BHIHECEHUE OTJEIIbHBIX TEM HITH IENBIX Pa3/IesioB
B MaTepuaibl i1 0030pHOT0, 03HAKOMUTEIFHOTO U3yUEHUSI.



HN3menennst nporpammsel B 7-9 kiaccax

T'eomempus

Crnenyer 0OCHOBHOE BHHUMAHHE YAEIUTh MPAKTUYECKON HAMPABICHHOCTU Kypca, UCKIIOYUB
M YIOpPOCTHB HamOoJiee CIIOKHBIA Ui BOCHPHUSATHS TEOpETHUeCKUil Mmarepuan. Ha ypoxax
FEOMETPUHM HEOOXOIMMO MaKCUMaJIbHO MCIIOJIb30BaTh HATJISHBIE CPEJCTBA OO0Y4YEeHHS, OOJIbIIE
MPOBOJIUTH MPAKTUYECKUX PaldOT C ydaniuMmucs, pemars 3anadu. CTpouTh pelieHue 3aiad Mnpu
MMOCTOSTHHOM OOpAIlleHUH K HATJISIIHOCTH — PUCYHKAM U YEPTEKaM.

O3HaKOMUTEIBHO aTh TeMbI: « TeopeMbl U JI0Ka3aTeNbCTBO. AKCHOMBD», «JloKa3aTenbCcTBO
OT MPOTUBHOTO», «CylllecCTBOBAHWE W €AMHCTBEHHOCTh MEPICHAUKYISIpa K MpsiMoity, «Meton
reoMeTpuuecknux mect», «Meton ynBoenus menuanb», «Teopema @aneca u Teopema o
MPOTIOPITUOHATBHBIX OTpE3KaAX», «Ilentp Macc TPEYrOJIbHUKAY, «M3menenune
TPUTOHOMETPUYECKUX (DYHKIIUM TTPH BO3pACTAHUU YyTiiay, «DopMyIibl 1sl paaryCcoOB BITMCAHHBIX
U OIHUCAaHHBIX OKPYKHOCTEH TMPaBUIBHBIX MHOTOYTOJBHUKOBY, «YpaBHEHHE MPAMOII»,
«/IBmwxenne», «CBoicTBa IBIWKEHUs», «TeopemMa 0 MPOU3BEACHUH OTPE3KOB XOPJI, TEOPEMBI O
MIPOU3BEICHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBAJpaTe KacaTeIbHOM».

Crnenyer yMEHBIIUTh KOJIMYECTBO YacOB Ha u3ydeHHe TeM: «CUMMeTpuuHble (UTYPHIL.
OcHOBHBIE CBOWMCTBa 0CeBOM cummerpun», «LleHTpanbHas cummerpus», «llapamienbHbiil
nepeHocy, «IloBopot», «lIpeobpazoBanue momodus. [TogoOne COOTBETCTBEHHBIX AIEMEHTOBY,
«OCHOBHBIE 33/1a4¥ Ha MOCTPOCHHE C TIOMOIIBIO TUPKYIIS U TUHEHKIY, «JleKapTOBBI KOOPAMHATHI
Ha MJIOCKOCTHY, «Pemenue TpeyroasHuKkoBy, «Ilomodue Gpurypy.

BricBoOoauBIIIMECS YaChl MCIIOIH30BATH HA PEIICHUE 33/1a4 U TIOBTOPCHHUE.

Buabl  fgesitesibHOocTH  oOywawmmxesas ¢ 3IIP, o0yciaoBiieHHble  0COOBIMHU
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMH H  o0ecleYMBAOIIHEe OCMBICJCHHOEC OCBOCHHE
coJlep:KaHuM 00pa3oBaHus Mo npeaMery «MaTeMmaTuka»

Conepxkanne BHAOB AesTenbHOocTH oOydatontuxcs ¢ 3IIP ompenensiercs mx ocoObiMu
o0OpazoBatenbHbIMU TOTpeOHOCTIMU. [ToMuMo mmpoko ucnosbdyeMbrx B OOIT OOO o0mux st
BCEX 00YYaIOIIMUXCS BUAOB JCSITEIBHOCTU CIEAYET YCHUJIMTh BHUJIbI IESTEIBHOCTH Clieu(UIHbIC
JUId JTaHHOW KaTeropuu Jered, oOecreduBarollie€ OCMBICICHHOE OCBOCHHE COJIEep>KaHus
o0pa3oBaHus MO MPEIMETY: YCUIICHUE MPEAMETHO-IIPAKTUUECKOMN AeATEeIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CUCTEM; YepeI0BAaHUE BUIOB JEATEIbHOCTH, 3a/IEHCTBYIOIINX PA3IMYHbIE CEHCOPHBIE
CHCTEMbI; OCBOCHHE MaTepuaa ¢ Oopoi Ha aJrOPUTM; «IIOLIArOBOCTHY B U3YUEHUU MaTepHana;
WCI0JIb30BAHUE JIOTIOTHUTEIBHOW BU3YaJbHOI OMOPHI (CXEMBbI, I1a0JIOHBI, OMOPHBIE TaOIHUIIbI);
pEUeBOi OTYET O Mpoliecce U pe3yabTaTe ACSITeIbHOCTH; BBIMOJTHEHHUE CICUUATbHBIX 3aJaHH,
o0ecreunBaroInX KOPPEKIHUIO PETYISIUN y4eOHO-TI03HABATENBHON JAESITENFHOCTH U KOHTPOIIb
cOOCTBEHHOTO pe3yJNbTaTa.

Temartnueckas u TepMmuHosIornyeckas jekcuka coorsercrsyer OOIT OOO.

s oOyuatomuxcs ¢ 3P cyiiecTBeHHBIM SIBISIIOTCS MPHEMBI paOOTHI C JIEKCUYECKUM
MaTepuaoM 1o npeamMety. [IlpoBoaurtces cnenuansHas paboTa 1o BBEJACHHIO B aKTUBHBIHN CJIOBaph
oOyyaronuxcss COOTBETCTBYIOUIEH TepMUHONOTUU. 3ydaemble TEpMUHBI BBOJSATCS Ha
MOJINCEHCOPHOW OCHOBE, o00s3aTenbHa BU3YallbHAas TOJACPKKA, AITOPUTMBI pabOTHI C
ONpe/IeJIEHUEM, OTIOPHBIE CXEMBI JIJIs1 aKTyaIM3alUd TEPMUHOJIOTUH.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «('EOMETPUS». 7-9 KITACCBI

Henn u3yyenus yueOHOro Kypca
OO6mue nenu uzydeHust yuebnoro kypca «I'eomerpusi» npezacrasiensl B [IOOIT OOO.



OHU 3aKIIIOYAIOTCS, TPEXKIE BCETO B TOM, YTO HAa YpPOKAaX T'€OMETPUH OOYJAIOMIMICS YIUTCS
MMPOBOAWUTL NOKA3ATCIBHBIC PACCYXIACHUSA, CTPOUTH JIOTUYCCKUC YMO3AKIIIOYCHHA, JOKAa3bIBATh
HUCTUHHBIE YTBEPKIECHUSA U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, IIPOBOAUTH PACCYKICHUS «OT
MPOTHBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (JOPMYIHpPOBATh OOpaTHbIE yTBepkaeHHs. B
oOy4eHHH YMEHHUIO pacCyXJaTb COCTOMT B@XHOE BOCHHUTATEIIbHOE 3HAUYECHUE W3Y4YCHUS
TCOMETPHH, MTPUCYIIEe UMEHHO OTCUSCTBEHHOM MAaTeMAaTHUECKOH IIKOJIE.

Bropoi 1ienpro u3ydeHus TeOMETpUN SIBIISIETCS UCITOJIb30BAHUE €€ KAK MHCTPYMEHTA IPH
PCIICHNH KaK MaTEMAaTUUCCKUX, TaK U NPAKTUICCKUX 3aaa4, BCTPCHAIOIMIUXCA B peaJH)HOI\/JI JKU3HU.
3TOMy COOTBCTCTBYCT BTOpaAsd, BBIYUCIUTCIIbHAA JIMHUA B U3YYCHUU I'COMCTPUU B IIKOJIC. I[J'ISI
ATOTO YYHTENI0O PEKOMEHAYeTCs MOoa0MpaTh 3aJadd IMPAKTHYECKOTO  Xapakrepa st
paccMaTpuBaCMbIX TEM, YUUTH 06yanOIIII/IXC$I CTPOUTb MATCMATHUYCCKUC MOACIN PCAJIbHBIX
KU3HCHHBIX CHTyaHHﬁ, MMPOBOJAUTL BBIYHCICHUA W OLCHUBATHL AJCKBATHOCTH IIOJTYYCHHOTO
pesynbrata. KpaliHe BaXHO MNOJYEPKUBATH CBSI3M TE€OMETPUM C JAPYTHMHM IPEIMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENEIECHUS] TEeOMETPUYECKUX (QUIryp U TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOTYYEHHbIX YMEHUI B (U3UKE U TEXHUKE. JTHU CBSI3U Haubosee
SIPKO BUJHBI B TeMax «BekTopb», « TpUroHoMeTpruiecKkue COOTHOIEHU», «MeTox KoopauHaT»
u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IIaHy B 7—9 Kjaccax m3ydaercsi yueOHbI Kypc «l'eomerpus»,
KOTOPBIN BKITIOUAET CIEAYIOIINE OCHOBHBIEC pa3feiibl coaepkanus: «I'eomerpuaeckue Gurypsr u
HX CBOMCTBay, «M3MepeHne reoOMeTpUYeCKuX BEIUYUHY, a TaKKe «JleKapTOBBI -KOOPANMHATHI HA
mI0cKoCcTHY, «BekTopbl», «JIBuxeHus miockoctu» u «IIpeoOpazoBanus moao0us».

VY4eOHbIii MIaH NpeaycMaTpuBaeT U3ydyeHHEe reoMeTprur Ha 0a30BOM YpOBHE, UCXOMS U3
He MeHee 68 yueOHBIX YacOB B yueOHOM rofly, BCETO 3a TpH roJia 00yueHus — He MeHee 204 yacos.

COJEPKAHHUE YYEBHOI'O KYPCA (I1IO0 TOJAM OBYYEHMUA)

7 KJIIACC

Havanpubie monsTtus reomerpuu. Touka, mpsiMas, OTpe30K, Jy4. Yroia. Buuel yrios.
Beptukanbuele U cMexHble yribl. buccektpuca yrina. JlomaHas, MHOTOYTIOJIbHUK.
[NapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummempuunvie @ueypwi. Ocnoemnvie ceoticmeéa oceeoll cummempuu * . TIpumeps
CUMMETPUHU B OKPYKAIOILIEM MUDE.

OcHosHble nocmpoenust ¢ NOMOWbIO YUPKYISL U TUHEUKU.

Tpeyronbuuk. BreicoTa, mMeamuana, OuccekTpuca, WX CcBOHcTBa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUH TpeyroJbHUKH. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TPHU3HAKH PAaBHOOEIPEHHOrO TpeyroibHHKA. [Ilpu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CpoiicTBa U MpU3HAKH NapalieldbHbIX NpsAMbIX. CymMMa YriioB TpeyrojibHHKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpsiMoyronpHBI TpeyrodbHUK. CBOMCTBO MeAuaHbl MPSIMOYTOJIBHOTO TPEYrOJbHUKA,
NpoBeAEHHOM K rumnoTeHy3e. IIpu3Haku paBeHCTBa MPSAMOYrOJbHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTrOABHUK € yTiaoM B 30°.

HepaBeHcTBa B reoMeTpun: HepageHcmeo mpey2oibHuKd, HEPaBEHCTBO O JUIMHE JJOMaHOM,
TeopeMa 0 OOJIbIIeM yriie U OOJbIIeH CTOpOHE TpeyroJabHUKA. [leprneHaAuKymsp U HaKJIOHHAS.

T'eomempuueckoe mecmo mouex. buccekTpuca yriia U CepeAUHHBIN MEPIEHAUKYISP K

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3ydacMoro mMarepuala.



OTpE3KYy KaKk F€OMETPUUYECKHE MECTA TOYEK.

OxkpyXHOCTb W Kpyr, XOopJa M AMAMETp, UX CBOICTBa. B3auMmHOe pacnosioxeHue
OKpYKHOCTH U IpsiMoii. KacarenbHast u cexyias K Okpy>kHOCTH. OKpYyKHOCTb, BIMCAaHHAas B YT OJI.
BrnycanHas u onrcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KVIACC

UYersipéxyronbpauku. [lapamienorpamMM, €ro Ipu3Haku M CBOWCTBA. YacTHbIE ciy4dau
napajuiesorpaMmoB (IpsSAMOYTOJIbHUK, POMO, KBaJpar), UX IpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoicTBa U npu3Haku. [IpsMoyroipHas Tpanemnus.

Memoo yosoenus meduansl. Llenmpanvras cummempust.

Teopema @aneca u meopema o nponopyuoHanvbHulx ompeskax. CpenHue JIUHUU
TPEYroJibHUKA U Tpaneuuu. Llenmp macc mpey2onvHuxa.

Ilooobue mpeyzonvruxos, koagduyuenm nooobus. Ilpuznaxu nooodbus mpeyeorbHUKoS.
[Ipumenenue nogo6Ust P PELIEHUH MPAKTUUECKUX 3aa4.

CpoiicTBa miuomaneil reomerpuueckux guryp. @opmyiibl Uil IUIOHIAAN TPEYroJbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHUE TIIoMAeH Mo100HBIX QUTyp.

Boruncnenue miomaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Ilugaropa. Ilpumenenue teopems! Iludaropa mpu pemeHur NpPaKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia NpsSMOYTIOJLHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

Bnucanuble M EHTpaJIIBHBIE YIUIBI, YIOJI MEXAY KacaTelIbHOM M XOPAOW. YTIbI MEXIY
XOp/JaMHU U CeKyIUMHU. BricanHbie u onucaHHble YeThIpEXYroIbHUKHN. B3aumMHoe pacnosoxxenue
IBYX OKpyxHOcTel. Kacanue okpyxHocteit. O01ue kacatelbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0° go 180°. OCHOBHOE TPHUTOHOMETPUUYECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHUS.

Pemienne TpeyronpHukoB. Teopema KOCMHYCOB U Teopema CHHYCOB. PemieHue
MPAKTUYECKUX 3aa4 C UCTIOJIb30BaHUEM TE€OPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX 1EMEHMO8.

Teopema o npoussedenuu ompesKos xopo, meopemvl 0 NPOUIBEOCHUU OMPEIKOE CEKVUIUX,
meopema o Keaopame KacameibHOLL.

Bextop, anuna (MOIynb) BEKTOpa, COHAINpPABICHHBIE BEKTOPbHI, MPOTHUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallu HaJ
BekTOpamu. Pa3nokeHne BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BeKTopaM. KoopanHaTel BeKTopa.
CkansipHO€ MpoU3BeIeHNE BEKTOPOB, MPUMEHEHUE JIJIsl HAXOKICHHUS IJIMH U YIJIOB.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. Ypasuenus npsamou W OKPYXKHOCTU B
KOOpJMHATAaX, MepeceueHrue OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAMHAT U €ro MPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTU. ['pagycHas U paguaHHas Mepa yria,
BBIYHCIICHUE JIMH OyT OKpykHOcTeil. [Inomanp kpyra, cektopa, cerMmeHTa.

Heuoicenuss  naockocmu U @HympewHue — cummempuu  ueyp  (InemeHmapHvie
npeocmasnenus). Ilapannenvuuiii neperoc. Ilogéopom.

KoHTpoabHO-U3MepHuTeIbHbIe MATEPHAJIbI

IIpoBeneHne OLIEHKM NOCTWKEHUH IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS Y4eOHOTO
IpeaMeTa MPOBOAUTCS B (JOPME TEKYILETo U pyOesKHOTO KOHTPOJISI B BUJIE: KOHTPOJIbHbBIE PAOOTHI,
CaMOCTOSITENIbHBIE PA0OTHI, 3a4eThl, MATEeMaTHYECKUE JAUKTAHTHI, NPAKTHUYECKUE paboThI,
MUCHMEHHBIN OTBET 10 MHIUBUIYaJIbHBIM KapTOUKaM-3aJJaHUsIM, TECTUPOBAHHUE.

Hns obyuatomuxcs ¢ 3[IP Bo3MOXHO u3MeHeHHE (GOPMYTUPOBKM 33/JaHUl Ha
«TIOILIATOBYIO»,  AJalTalMIo [pelaraeMoro oOydamomemMycss TeCTOBOro  (KOHTPOJIBHO-



OLICHOYHOI'0) MaTepuaja: MCIOJb30BAHUE YCTHBIX U IHUCBMEHHBIX MHCTPYKUUH, YIPOLICHHUE
JUTMHHBIX CJIOKHBIX (POPMYIUPOBOK MHCTPYKIIMH, PEIICHHE C OMOpPO Ha aaropuT™, oOpasell,
MCIOJIb30BAHUE CIIPABOYHOHN MH(OPMAIHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBAlMsi K OOy4YeHMIO MaTeMaTUKE U LEJCHANpaBICHHOW I103HAaBaTEIbHOU
NeSITENIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTHUUECKYIO JEATElIbHOCTb,
TpeOYIONIyI0 MaTeMaTUIECKUX 3HAHNH, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIONEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CUTYyalUIO, OBbITh TOTOBBIM JEHCTBOBATH B
OTCYTCTBHE rapaHTHH ycIIexa;

criocobHocTh oOywatonuxcs ¢ 3[IP k oco3HaHuio cBOMX A€PUINUTOB U MPOSBIECHUE
CTPEMJICHHS K UX MIPEOJI0JICHHIO;

CIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTaBUTh JOCTHXKUMBIE 1IEIIH;

YMEHHE pa3innyaTh yueOHbIE CUTYaAI[UH, B KOTOPBIX MOXHO JAEMCTBOBATh CAMOCTOSITENBHO,
U CUTyallUd, T/Ie CIeAyeT BOCHOJIb30BaThCS CHPAaBOYHOM HHGOpMalued WIH JApYyruMu
BCIIOMOTaTENbHBIMU CPEACTBAMHY;

CIOCOOHOCTH NEPEHOCUTD MOJTYUEHHBIE B X0/1€ 00YUEeHUS 3HaHUA B aKTYaIbHYIO CUTYaIHIO
(Ipu peleHny KUTEHCKUX 3a/1a4, TPeOYIOIMMX MaTeMaTUYECKUX 3HAHUH );

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX U ITPABUIIaX IPOBEIEHUS IPOMEKYTOUHON
1 UTOTOBOM aTTECTaIlUU;

OBJIaZICHNE OCHOBaMHU (PMHAHCOBOM I'PAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

Osnadenue yHugsepcanbHviMu y4eOHbIMU NOZHABAM EJIbHBIMU OCUICIEUAMU:

yCTaHaBIUBaTh MPUYMHHO-CIIEICTBEHHBIE CBA3M B XOJI€ YCBOCHHS MaT€MaTH4YECKOIrO
MaTepuana;

BBISIBIIAITH A€(PULIUT JAHHBIX, HEOOXOAUMBIX JUTsl pEIICHUS MOCTABICHHOM 3a/1a4H;

C MOMOIIBIO YYUTEINS BBIOMPATh CIOcOo0 pelleHus] MaTeMaTu4eckol 3ajaun (CpaBHUBATh
BO3MOYHbBIE€ BAPUAHTHI PEIICHHUS);

MPUMEHSITh U MPEOOpa30BbIBATH 3HAKH M CHMBOJIBI B XOJ€ PEIICHUS MaTeMaTHYeCKUX
3azay;

yCTaHaBIUBATh UCKOMOE U JIaHHOE NP pEelICHUH MaTeMaTH4eCKO! 3a1auu;

MMOHUMATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUJOB U (POPM IIPEICTABICHNUS;

WUTIOCTPUPOBATH pelIaeMbie 3aa4u rpauuecKuMu cXxeMaMu;

3¢ dEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIHIO.

MOHUMAaTh W HCHOJb30BaTh MaTEeMaTHYECKHE CpPEACTBA HATJSIAHOCTH (Tpaduku,
JrarpamMMbl, TaOJIUIIbI, CXEMBI U Jp.) AJIS WILTIOCTPAllid, HHTEPIPETallui, apryMEHTAIIUH.

Osnadenue yHusepcanbHvlMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpraHu30BBIBATh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTENIEM U
CBEPCTHHUKAMM B IIPOLIECCE PELICHUS 3a1aY;

B3aMMO/IEHCTBOBATh M HAXOJUThH OOLIME crI0COObI pabOThI; paboTaTh B IPYIIE: HAXOAUTh
oOr11iee pelieHre 1 pa3pemaTh KOHQJINKTHI HA OCHOBE COTJIaCOBaHMS MO3UIMI U y4E€Ta HHTEPECOB;
CIyIIaTh napTHépa; GopMyIHUpoOBaTh, APTYyMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(DIUKTOB MPH HAIMYUU PA3HBIX TOYEK 3PEHUS U
paspemiatb KOH(QJIUKTHI HA OCHOBE Y4€Ta MHTEPECOB M MO3UIUN BCEX YUaCTHHUKOB;

apryMEHTHPOBAaTh CBOIO MO3MLMI0 U KOOPAMHHUPOBATH €€ C IMO3ULMUSAMHU MAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEr0 PEHICHUsI B COBMECTHO IesITeIbHOCTH;



BBITIOJIHATH CBOHKO qacTb paGOTBI, JOCTHUT'aTh Ka4Y€CTBCHHOI'O pe3yibTara u
KOOPAMHUPOBATH CBOU JEHCTBHUS C IPYTMMH WICHAMH KOMaH/bL;

OILICHMBATh KAYECTBO CBOEI0O BKJIAJa B OOLIUI IPOIYKT.

Osnadenue yHugepcatbHbIMU Y4eOHbIMU PECYTAMUBHBIMU OCUCM BUAMU:

CTaBUTh 1 CJIH, BBI6I/IpaTb n Cco3aaBaTh AIMOPUTMBL U1 PCUHICHUA y‘-IGGHBIX
MaTeMaTHYECKUX MpooIIeM;

IUIaHUPOBATh MW OCYIICCTBIIATL ACATCIIBHOCTb, HAIIPABJICHHYIO Ha PpPCIICHUC 3a1ad
HCCIIEI0BATEIILCKOTO XapakTepa.

dbopMmymupoBaTh M yIEp)KMBAaTh  YUeOHYIO  3aJady, COCTaBIsATh IUIAH U
MOCJICAOBATEIBHOCTD JCHCTBHIA;

OCYIIIECTBIISITH KOHTPOJIb TT0 00pa3ily H BHOCUTH HEOOXOJMMBbIC KOPPEKTHBHI;

KOHTPOJIMPOBATH IMPOIIECC U PE3yJIbTAT yUeOHOW MAaTeMAaTHUECKOH JIeITeIbHOCTH;

AZICKBAaTHO OLU€CHUBATH IMMPaBUJIbHOCTb NI OIIMOOYHOCTH BBIIIOJTHEHUSI y‘IG6HOI>i 3aJa4u, eé
O00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTHU €€ PelleHUS;

CIMYaTh CIOCco0 JCUCTBUS U €T0 PE3YNIbTAT C 33JJaHHBIM 3TAJIOHOM C IEJIBI0 O0OHAPYKEHUS
OTKJIOHEHHI M OTJIMYMA OT 3TaJOHA.

MPEBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHNU y4eOHOH 3a1a4u;

MMOHMMATh TPHYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblid pe3ynbTaT
ACATCIIBHOCTH, ONIPCACIIAThE ITO3UTUBHBIC U3MCHCHUA W HAIIPABJICHUA, Tpe6yfonme ﬂaHBHeﬁmeﬁ
paboThI;

PETYIIMPOBATH CITIOCOO BHIPAKCHHSI SMOIIHIA.

MNPEIMETHBIE PE3YJIbTATHI

Pe3ynbratel ocBoeHUs yaueOHOTO penMeTa «MaTeMaTrka (BKIIIO4ast anreopy, reOMETPHIO,
BEPOSATHOCTh M CTATUCTHKY)», paclpelelieHHble 10 roxam oOydeHHs, (HOPMYIHUPYIOTCS TI0
NPUHIUIY T00ABJICHUS HOBBIX PE3yIbTaTOB OT TOAa K TOXy, YK€ Ha3BaHHBIC B MPEIBIAYIIUX
rojgax MO3MWIMH, KaK TPaBWIIO, JOCIOBHO HE MOBTOPSIOTCS, HO YYHUTBHIBAIOTCS (PE3yJIbTaThI
OYEPEHOTO ToJIa 0 YMOIYAHUIO BKITFOUAIOT PE3YJIbTATHI MPEIBITYIIHX JIET).

IIJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATHI OCBOEHUSA PABOYEM

MMPOI'PAMMBbI KYPCA «TEOMETPHUS» (IIO TOOAM OBYUYEHMUSI)

OcBoenune yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOJDKHO 00€CTIeUunBaTh IOCTHYKEHUE CIISIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

PacriozHaBaTe W3yd4eHHBIE TE€OMETpUYECKHE (HUTYphl, ONpPEAENATh HUX B3aHMHOE
pacnosoxenue, n300paxaTb TeOMETPUUECKHE (PUTYPBI; BBIIOJIHATH YEPTEKH 10 YCIOBHUIO 3aTa4H.
W3mepsTh NUHEHHbIC W YIIIOBBIC BEJMYUHBL. Pemath 3a1aqu Ha BBIYMCIICHHUE JUTMH OTPE3KOB H
BEJINYMH YTJIOB.

Jlenats rpyOyI0 OLCHKY JMHEHHBIX U YIJIOBBIX BEIUYMH MPEAMETOB B PEATBHON KHU3HH,
pa3MepoB MPHPOHBIX 00BEKTOB. Paznuyare pa3mepsl 3TUX 00BEKTOB O MOPSAAKY BETHYHHEI.

CTpouTh YepTEeKH K T€OMETPUYECKUM 3a7adaM (C MCIIOIb30BaHHEM CMBICIIOBON OTIOPHI:
HaBOJIAIINE BOIIPOCHI W/WIIN aJlTOPUTMA YUEOHBIX AEHCTBHI).

ITonp30BaThcs MpPHU3HAKAMU DPABEHCTBA TPEYTOJBHUKOB, HCIOJb30BATh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB P PEILICHUH 3a/au.

[IpoBOANTH TOKA3aTEIHCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

ITonp30BaThcs NpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJbHUKOB, CBOHCTBOM
MeIMaHbl, NPOBEAEHHOW K THUIOTEHY3€ NPSIMOYTOJIbHOTO TPEYrolbHUKA, B pELICHUU
reOMETPUYECKUX 337ad (C HCIOJIb30BAHMEM 3pHUTEIBHOM HATSAHOCTH W/MIM BepOabHOU
OTIOpBI).

OmnpenensaTs mapasieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapajIeNbHOCTh NPSMBIX C MIOMOIIBIO PaBEHCTBA PACCTOSIHUN OT TOYEK



OJIHOM IIPSIMOM 10 TOYEK JAPYrou MpsIMOM.

Pemrate 3agaun Ha kieTyaton Oymare.

[IpoBOANTH BBIYUCICHUS M HAXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHUS YIJIOB B
r€OMETPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYTI'OJIbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX IPH MEPECCUCHUH IBYX MapaIeIbHBIX MPSAMBIX CeKylei. Pemars
MIPaKTUYECKUE 3a/1a4l Ha HAX0XJACHUE YIJIOB.

Nwmets npencTaBieHne o MOHATHE FEOMETPUUECKOI0 MECTa TOUEK.

DopMyIMpOBaTh ONPENEIECHUS OKPYKHOCTH U Kpyra, XOpJAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBaAMU. Y METh IPUMEHSTh 3TH CBOVMCTBA MPU PELICHUH 3a/1a4.

OpueHTHpOBaTbCS B MOHATUSAX: ONHUCAHHASI OKOJO TPEYrOJbHHKA OKPYXKHOCTb, LIEHTP
OMHCAaHHOH OKpykHOCTH. OnepupoBaTh Ha 6a30BOM ypOBHE (PaKTaMU O TOM, YTO OMCCEKTPHCHI
YTJIOB TPEYroJIbHUKA MEPECEKAOTCS B OJIHOM TOUKE, U O TOM, YTO CEPEANHHBIE MEPIEHIUKYIISAPbI
K CTOPOHAaM TPEYrOJbHHUKA IIEPECEKAIOTCS B OJJTHOM TOUKE.

OpueHTHpOBaThCs B MOHATHSX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE: KacaTellbHas K
OKPY>KHOCTH, TeOpeMa O NEPIEeHIUKYISIPHOCTH KacaTelbHOW U pajuyca, MPOBEAEHHOTO K TOUKE
KAaCaHMs.

Nwmets mpesacraBieHre O MPOCTEUIINX M€OMETPUUECKUX HEPABEHCTB, MX MPAKTUYECKOM
CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHS C MIOMOIIBIO IUPKYIISl U IUHEHKH.

8 KJIACC

PacriozHaBaTh OCHOBHBIC BHJIBI YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, MOJIb30BAThCA HX
CBOMCTBaMH IPH PEIICHUH TCOMETPHYCCKHX 3a7ad.

OpueHTHPOBATHCS B TIOHSATHH — TOUYKH NIEPECCUSHHs MeIMaH TPEyroJibHUKA (IIEHTpa Macc)
B PCIICHNU 33/1a9.

BrnaneTs moHATHEM CpefHEH JMHUU TPEYroJbHHUKA U TPaneliy, IPUMEHITh HX CBOMCTBA
MPY PEIICHUH MPOCTEUIINX FreOMEeTpUUecKuX 3agad. IMeTs npeacrasienue o teopeme Paneca u
TEOpeMe O MPOTOPIHUOHAIBHBIX OTPE3Kax, MPUMEHSITh UX ISl PelICHHs MPAKTUIECKUX 3a1ad (¢
OTIOPO¥ Ha 3PUTEIIBHYIO HATJISITHOCTH).

[TpuMeHsTh MpU3HAKK MOI00US TPEYTOJILHUKOB B PEIICHUN HECIIOXKHBIX T€OMETPHUYECKIX
3ajay.

[Mome3oBatbes Teopemoit [Iudaropa msi penieHus: TEOMETPUUYECKHX M MPAKTHUYECKHX
3ajay.

Bnanerp NMOHATHSMH CHHYyca, KOCHHYCa M TaHI€HCAa OCTPOTO Yria HpPSMOYTOJIbHOTO
TpeyrosibHuKa. [loJIb30BaThCS ITUMHU TOHSTHUSMHU JUI PEHICHUS TMPAKTHUYECKUX 3aaad (Tmpu
HEO0XOIMMOCTH C OTIOPOH Ha AITOPUTM TPABHUIIA).

Boruncnate (pa3nuyHbiMU  criocob6aMu) (¢ OMOpOM Ha CHPaBOYHYK WH(GOPMAIIUIO)
IUIOIIA b TPEYTOJIbHUKA W IUIOMIAJAA MHOTOYTOJIbHBIX (QUTYp (IIOJIB3YSCh, TJieé HEOO0XOJIUMO,
KaJIbKYIITOpPOM). [IpUMEHSTh MOJTydeHHBIC YMEHUS B PAKTHUECKUX 3a1a4ax.

BnaneTh MOHATHSAMHU BIHMCAHHOTO M IICHTPAJIBHOTO VIJIA, HMCIOJb30BATh TEOPEMBI O
BITMCAHHBIX YIJIaX, yrilaX MEeXIy XOpJIaMHu (CEKYIUMMU) U YTIIe MEXly KacaTeJIbHOU 1 XOPA0H pu
pEIIeHUH TPOCTEHIINX TeOMETPUYECKHX 3aay.

Brnagers moHATHEM OMHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOJbHUKA NP PEIICHUH MTPOCTEHIINX 3aa4.

[IpuMeHsTh MOMy4YeHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTUYECKHE MOJENU IS
3a/1a4 peajqbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BHIYMCICHHS C IPUMEHEHUEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YACh, T/I€ HE0OXO0IUMO, KaJbKYISITOPOM).

9 KJIACC
3HaTh TPUTOHOMCTPUUCCKUC (byHKI_[I/II/I OCTPBIX YIJOB, HaXOAWUTb C HX MOMOIIBIO
Pa3INIHBIC 9JICMCHTBI MpsAMOYTOJILHOT'O TPCYroJIbHUKA («pCI_HCHI/IC MpsAMOYT'OJIbHBIX



TPEyroJibHUKOB»). Haxoaute (C MOMOIIBbIO KAJNBKYASATOPA) JUIMHBI U YIJIBI JUISI HETAOJMYHBIX
3HA4YCHU.

[Tonk3oBaTbes hopMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIESCTBOM
JUI HAXOXKJEHUS COOTHOLIEHMM MEXIy TPUTOHOMETPUUECKMMHU BEJIMYMHAMHU (C OMOPOM Ha
CIPaBOYHYIO HH()OPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAX0X/AE€HUS PA3JIMYHBIX IEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYrOJbHUKOBY), MPUMEHATh HUX MPU PEUICHUH IPOCTEHIINX
reOMETPUYECKUX 3a/1a4.

Bnagers nonsTusMu npeoOpa3oBaHusl 0A00MS, COOTBETCTBEHHBIX 3JIEMEHTOB 101I00HBIX
¢uryp. [lonp30BaThcs CBOMCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJUTh YIJIBI Y MOJOOHBIX (GUTYp (10 anropuT™My y4eOHbIX aeicTBuii). [IpuMeHsaTh cBoiicTBa
nofoOusi B NPAKTHUECKUX 3a7adax. YMEThb IPUBOAUTH MpUMEPbl MNOJOOHBIX GUIYp B
OKPY’)KaIOILIEM MUDE.

[Tonb3oBarbest TeopeMamu (IO BU3YaJIbHOM OIOpE) O MPOU3BEACHUU OTPE3KOB XOPI, O
MIPOU3BEACHNUN OTPE3KOB CEKYILUX, O KBaJ[paTe KacaTeIbHOM.

[lonb3oBaTbcsi BEKTOpaMH, MOHUMAaTh HUX TIE€OMETPUUECKUH M (PU3UYECKHH CMBICI,
MPUMEHATh UX B PEUICHUM T'€OMETpUYECKUX U (u3ndeckux 3anad. [IpumeHsATH cKajasipHOE
MIPOM3BEICHNE BEKTOPOB I HAX0XK/I€HUS UIMH U YTJIOB.

[lonb3oBaTbcsi METOOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATh €ro B PEHICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers moHATHAMM NPaBUIBHOIO MHOTOYTOJIbHHMKA, JJIMHBI OKPY)KHOCTH, JJTUHBI TYTH
OKPY>KHOCTHU U PaJIMaHHOM MepbI YIiIa, yMETh BBIYUCIATH TUIOIIAlh KPYTra U ero vacrtei (¢ onopoit
Ha CIpaBOYHYI0 HHGopMalnio). [IpuMeHsTh noslydeHHbIE YMEHHUS B MPAKTUYECKUX 3aauax.

Haxonuth ocu (MaM LEHTpBI) CUMMETpUU (QUIyp, NPUMEHATh JBUXKEHUS IUIOCKOCTH B
MPOCTEUIINX CITy4dasiX.

IIpuMeHATh MOJIydYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMaTHYECKHE MOJENH IS
3aJa4d peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOLINE BBIUMCICHHUS C IPUMEHEHUEM TOA00MS
Y TPUTOHOMETPUYECKUX (PYHKITHH (TIOJB3YSCh, e HEOOX0IUMO, KaTbKYISITOPOM).






TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
H o
1 ik csoncras, Hovepanme eowerpmiooars | 14 0 o | DubmoremlOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyroabmiit 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBbIE, CyMMa yTJIOB 14 1 0 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U Kpyr. ['eoMmeTpruueckue 14 1 0 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 4 1 0
OBTOPCHHUE, ODODIICHIE SHAHH https://m.edsoo.ru/7f415e2e
OBUIEE 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 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1 0
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, MOI00HbIE 15 1 0 brmmorexa [OK
P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'I)II)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 14 1 0 bubnmorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briicanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 0 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1 0
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 0 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 0 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH 0 https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1 0
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 0 0 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6 0 0
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 0 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[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

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHS» (110 T'OJAM OBYYEHMUA)

Tematuueckoe IJTaHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOJAMMBIX Ha OCBOCHUC K&)I(I[Oﬁ TCMBbI yqe6H0r0 Kypca

«FeOMCTpI/ISI» aHaHTHPOBaHHOﬁ OCHOBHOM 06pa3OBaT€HBHOﬁ nporpaMmMbl OCHOBHOT'O 06IJ_I€FO O6pa30BaHI/IH 06yqa}01unxcsl C
3aﬂep>1<1<0ﬁ MNCUXUYCCKOI'0 PpazBUTH:A, B LICJIOM COBIIAAAIOT C COOTBECTCTBYIOIIHUM Pa3acjioM pa60qeﬁ porpaMMbI y‘l€6HOFO
Kypca «recoMeTpusi» 06p830BaT€HBHOﬁ nporpaMmbl OCHOBHOT'O 06IJ_[€FO 06pa3013aHI/151.

7 knacc (He MeHee 68 u)

Ha3zBanue
pasaesia (Tembl)

OcHOBHOE coep:KaHue

OcHOBHBIE BUBI IEATEIbHOCTH 00y4al0uIuXCst

Kypca (4ucjio

4acoB)
Ipocreiinme [IpocTeiime reomeTpuuecKkue 0ObEKThl: TOUKHU, PSMbIE, JIydH | POpMyIupOBATh OCHOBHBIC TIOHSTHS U ONIPEICIICHHS.
reoMeTpuYecKue | U YIJIbl, MHOTOYTOJIbHHK, JIOMaHas.. Pacno3HaBaTh  W3ydYCHHBIE  TeOMETpUYECKHE  (QUTYPHI,
$urypsi CMexHbIE U BepTHKAJIbHBIE YIJIbI. onpeaeasiTb KX B3aMMHOE pPAacIOJOXKCHUE, BBINOJIHATH
U UX CBOHCTBA. Pabora ¢ mpocTelinmMu yepTexamu. 4epTé&X MO YCIOBHUIO 3a1audl (C MCIOJIB30BAHHUEM CMBICIOBOM
N3mepenne V3mepeHne NUHEHHBIX W YIJIOBBIX BEJIMYHMH, BBIYMCICHHE |ONOPHI: HABOAAIIME BOIPOCH H/WIM QITOPUTMA Yy4eOHBIX
reoMeTpHYeCKHX | OTPE3KOB M YIJIOB. NeHCTBHI).
BeJIMYUH Ilepumerp u  miomaabs  ¢uryp, coctaBieHHbIX 13| IIpoBoAMTH MpocTeile MOCTPOCHUS C MOMOIIBIO LUPKYIS U
(14 4) MPSIMOYT OJIbHUKOB. JMHENKY.

H3mepsATh TMHENHBIE U YIIIOBBIE BETMYUHBI FEOMETPUUECKUX U
NPaKTUYECKUX OOBEKTOB.

Onpenensitb «Ha TIJ1a3» pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOANTH TPYOYIO OLIEHKY X pPa3MEpOB.




Pematp 3a7aun Ha BBIUMCIEHHME JUIMH OTPE3KOB U BEJIWYHUH
YIJIOB.

Pematp 3a1aun Ha B3aMMHOE PacIoOJIOKEHUE T€OMETPUUYECKUX
buryp.

IIpoBoanTh KiIaCCUPUKALUIO YTTIOB, BBIYUCIATD JUHEHHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOJAMTH HECJI0:KHbIe HEOOXOIUMbIE
JI0Ka3aTeIbHBIE PACCYXKICHUS.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS FeOMeTPHUH.

TpeyroabHukn
(22 v)

[lonsiTve ©  paBHBIX TPEYroJbHUKAX U  IEPBUYHBIE
MIPEJICTAaBICHHUS] O PAaBHBIX (KOHIPYSHTHBIX) (urypax. Tpu
MpU3HAKa PaBEHCTBA TPEYT OJIbHUKOB.

[Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX — TPEYrOJbHUKOB.
CBOMCTBO MeIMaHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE 1 paBHOCTOPOHHUE TPEYroJIbHUKU. [Ipu3Haku
U CBOMCTBA PaBHOOEPEHHOIO TPEYT OJIbHUKA.

[IpoTuB GOBINIEH CTOPOHBI TPEYTOJIbHUKA JICKUT OOJBIINMA

yTOI.

Pacno3HaBaTph mapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKkazaHHeM NPU3HAKOB) MpPU HEOOXOJUMOCTH C
BHU3yaJIbHON ONIOPOiA.

BeiBoguTh cinencTBuss  (paBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJbHUKOB.

®opmy.IHpOBaATH OTIpEIeTICHHUS: OCTPOYTOJILHOTO,
TYHOYTOJILHOTO, IPSIMOYTOJIBHOTO, pPaBHOOEAPEHHOTO,
PABHOCTOPOHHETO TPEYrOJBbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEIWaHbl TPEYTrOJIbHUKA; CEPEAMHHOTO MEePHeHIUKYIpa




IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomamnoti.

[psAMOYTOJIBHBINA TPEYroNbHUK ¢ yriioM B 30°.
[lepBbIie MOHSTHSA O AOKA3aTEIHCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; IEepUMEeTpa TPEyroJibHUKa IpU HEOOXOIUMOCTH C
OIIOPO Ha AIITOPUTM IpaBUIIA.

®opmynupoBaTh CBOIICTBA M NIpPU3HAKU PaBHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeXH, pemaTh 3a1a4M C IOMOIIbIO HAX0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensTh MIpU3HAKU paBeHCTBa  NIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOMN
OTIOpBI: HaBOJALIME BONPOCH W/WIM alrOpuTMa Y4eOHBIX
necTBuil).

Hcnoab3oBarh 11pPOBBIE peECYpCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

AJs1  HCCJICJ0BaAHUA

IMapanieabHble [TapamensHble npsMble, uX cBoiicTBa. Hakpect nexamue, | @opMyaupoBaTh  MOHSATHE  TMAPAUICTBHBIX  TIPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH MPAKTHIECKUE TPHUMEPHI.
yIJI0B NePEeCceUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). N3y4yaTh cBONCTBa YrjaoB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJibHUKa [Ipu3Hak mapamueNbHOCTH  MPSIMBIX  4Y€pe3  PABEHCTBO | MAPAJUICIBHBIX IPAMBIX CEKYILEH
(14 v) PacCTOSIHUI OT TOYEK OJHOM MPAMOIl 10 BTOPO NPSMOIA. I[IpoBoauTs poka3zarenbcTBa. MOpPMYTHPOBATH TeopemMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. [NapajyIeIbHOCTH  JIByX MpPSAMBIX C  IOMOILIBI  YIJIOB,
BHemHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYHCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuyucinoBble U OyKBEHHbIE 3HA4Y€HUS YIJIOB B
reOMEeTPUYECKUX 3aJayax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYroJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpyKHOCTB, XOpJbI X IUAMETPBI, UX cBoMcTBA. KacarenbHas k| @opMyJIMpoBaTh  ONpedeseHUusl. OKPYXHOCTH,  XOpJBI,
U KpYT. OKpyXHOCTH. OKpYyKHOCTb, BIMCaHHass B Yroi. [lowamue o|nuaMmerpa M KacaTedbHOW K OKpyxkHocTH. HM3yyars uX
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepeounnwviii|CBOWCTBa, IPU3HAKU, CTPONTH YEPTEHKH.
MOCTPOCHHSA NEePNeHOUKYIAp KaK 2eomMempuiecKue mecma mouex. HccaenoBarhb, B TOM YUCIIe HCNOJIb3YS HH(POBbIE pecypchl:

(14 )

OKPY)KHOCTB, ONMCaHHas OKOJIO TPCYTrOJIbHHKA. Bnucannas B

OKPY’KHOCTb, BIIMCAHHYIO B YI'OJI; HCHTP OKPYXKHOCTH,




TPEYTOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YrOJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxazamenbcmea meopem 0
nepeceuerHuu OUCCEKMPUC Y2ll08 MPEY2ONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CMOPOHAM MPEY2OIbHUKA € NOMOUbIO
I'MT.

OBiasgeBaTb NOHATHAMM  BIIMCAaHHOM UM OINKMCAHHOU
OKpPY)KHOCTEH TpPEYrOJbHHKA, HaXOAMTh ILEHTPBI 3THX
OKPYKHOCTEH € ONIOPOH Ha aJIrOpPUTM IIPABHIIA.

Pemiate OCHOBHBIE 32a4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO MEPINEHANUKYIsApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEd  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYISIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Ju4HbIM 3JIEMEHTaM IpHU
HEO0OXO0IMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATHUA M METOJOB
Kypca 7 Kiacca.

Pemath 3a1aun Ha TMOBTOpPEHHE, WLIIOCTPUPYIOLIUE CBS3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.







8 kiacc (He meHee 68 u)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coacpKaHue

OcHoOBHbIE BUIbI €ATEIbHOCTH oﬁyqalomuxm

YeTbIpEXyroabHUK
u

[Tapannenorpamm, €ro nmpu3HaKv U CBOMCTBA. YacTHbIE Ciyyau
napajuieiorpaMmMoB  (MPSMOYTrOJIbHUK, poMO, KBajapar), HX

HN3006pakaTh U HAXOAUTH HA YEpTEXKAX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTHI.




(12 4)

MPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKas 1 MpsiMOYroJibHast
Tpaneuuu.
Yoeoenue meouanwi. Llenmpanvnas cummempusi

®opmyIHpOBaThH onpeneIeHus: napajuiesorpaMmma,
OpSMOYTOJIbHUKA, poMmOa, KBajapaTa, Tpaneluu, paBHOOOKOM
Tpaneuuu, IpsSMOyrojbHOM Tpaneuuu.

Hcnonb3oBaTh mNpH  pelleHMH MNPoOCTedIIMX 3aJa4
IIPU3HAKU U CBOMCTBA: INapajuleorpamMma, MpsiMOYyroJIbHUKA,
pomba, KBajapara, Tpamneluy, paBHOOOKON Tpamenuw,
IIPSAMOYTOJIBHOW Tpanenuu.

I[IpumeHsITH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABHJIA.
HUcnonb3oBath 1UQpPOBBIE peECYpCH
CBOMCTB M3y4aeMbIX QUTYP.
3HaAKOMHUTBHCS C UCTOPHUEN Pa3BUTHUA I€OMETPHH.

I UCCIICAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPLUOHAILH
bIX OTpPe3Kax,
NOJX00HEIE

TPEYroJibHUKH
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsisi TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansist THHUSL.
Ilponopyuonanenvie  ompesku, HOCMpOeHUe  YemeEPMmo2o
NPONOPYUOHANLHO20 OMPeE3Ka.

Ceoticmea yenmpa macc 8 mpey201bHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe npuMeHeHue.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIS U JIMHEUKH C
ucnoyib3oBaHnue  Teopembl  dameca U TeopeMbl O
NPOMOPLUUOHANIBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIU
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTrJIITHOCTb.

HaxoauThs nog0o0HbIe TPEYrOJbHUKHA HAa TOTOBBIX YEPTEXKAX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS MpH
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOHA.

Pemiaty 3agaum Ha MoJ0OHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUSI YepTEeKeH M HaXOXKACHUS
MOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAONIEH TOMOIIIBIO.

IIpoBoaNTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
mo100MsI HECIOXKHBIX T€OMETPHUECKUX 3a/lad C OIMOpoil Ha
QITOPUTM y4eOHBIX JEHCTBHIA.

IIpuMeHATH  TOJIyYEHHBIE  3HAHUS  [PU  PELICHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOJUMOCTH
C HaIpapJsIoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPUH.




Iiomans.
Haxo:xnenue
Iiomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
No00HBIX (pUryp
(14 g)

[TonsiTre 06 001Iel TeOpHH MIIOIA/IH.

@opmynbl A TUIOMIAIM TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeorbHUKO8 ¢ 00WUM OCHOBAHUEM
unu odowell 6bICOMOI.

Buoiuucnenue nnowaodeii croscnvix ueyp uepes pasduenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTdaToit Oymare.

[Tnomaau nono6HBIX Guryp. Beruucnenue miotaaei. 3amayuu ¢
MPAKTUYECKUM COJIEp)KaHueM. Pewenue 3adau ¢ nOMOwbIO
Memooa 8CnomMo2amestbHoU NiOUAoU.

OsJajgeBaTh NEePBUYHBIMHM MPEACTaABJEHHAMHU 00 oOImei

Teopuu IUomwam (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IU, BBISICHSTH UX HATJISIAHBIN CMBICIL.

[TpumenssTb  Qopmynbl  IUIOIIAMM  HapajuielorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOd Ha CIPABOYHYIO
UH(POPMAIIHIO.

I[IpumensaTh bopMyIbl iouiaau BBIITYKJIOTO

YeThIPEXYrOJIbHUKA Yepe3 JAUaroHalu M Yroj MEXIy HUMHU C
OTIOPO# Ha CIIPABOYHYIO HH(OPMAIIHIO.

Haxoaute 1uomanu ¢uryp, n300paxEHHbIX Ha KIET4aTOU
Oymare, MCI0JIb30BaTh pa30MEHUE HAa YaCTH U JOCTPOEHHE.
Pa30oupats npumepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN JUIs PELIEHUsI TEOMETPUUYECKUX 3a/1ay.

HaxoauTh momanu mOAOOHBIX (GUTYp C OIOpOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYucasITh [UI0IAAN PA3IMYHBIX MHOTOYTOJIbHBIX (DUTYP.
Pematp 3aa4M Ha IUIOIAAb C IPAKTHYECKUM COJEPKAHUEM
IIOCJIE COBMECTHOT'O aHAIN3A.

Teopema
IMudaropa n
Hayaja

TPUTOHOMETPHH
(10 g)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W HPUMEHEHHE.
O6parnas Teopema I[udaropa.

OmpeneneHue TPUTOHOMETPHUYECKUX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHUS B  NPSIMOYTOJIEHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWIEHNST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmoabzoBatbh €€ B
MPAKTHUYECKUX BBIYUCICHUSAX.

Brnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPUYECKHUE  COOTHOUICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
nHpopMaIuio.

HcciienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJAIOIIEeH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUECKOE TOKAECTBO IS HAXOXKICHUS
COOTHOIIEHUI MEX1y TPUTOHOMETPUUYECKUMH (PYHKIUIMU
pa3iIMyYHBIX OCTPBIX YIVIOB C OIOpPOW Ha CIPAaBOYHYIO

OCHOBHOC




UH(OPMALIHIO.

IIpuMeHAITH TOJIY4YEHHBIE 3HAHUS U YMEHHUS NPU PELICHUU
INPAKTUYECKUX 3a7ad (Ipu HEoOXOAMMOCTUM C OIOpOH Ha
QITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHSA [EOMETPUHU.

Yrabl B BrivcaHHBIE M LIEHTPAJIbHBIE YIUIBI, YIOJl MEXAY KacaTeabHOU U | @opMyJIHPOBATH OCHOBHBIC OIPEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTO).

Bnucanunbie VYTbl MKy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BHMCaHHBIC YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHbIE Brnucannbie n onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJIASTD YIJIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilax,

YeThIPeXyroJbHUK |CBoOiicTBA. [IpuMeHeHHWe OSTUX CBOWCTB TMpPHU  PEHICHUHU |TEOPEMBI O BIIMCAHHOM YETBHIPEXYTOJBHHUKE, TEOPEMBI O

u. T€OMETPUUYECKHX 3a/1a4. [EHTPAIHHOM yIje TPH HEOOXOJAMMOCTH C BU3YAIbHOU

KacartenbHble B3anmHoe pacnonokeHue IIBYX OKpyxkHoctei. Kacanue | onmopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccenenoBarhb, B TOM YUCIIE C TOMOIIBIO TU(PPOBBIX pECYPCOB,

Kacanue BIMICAHHBIC W ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTeH CBOWCTBA U MPU3HAKY MOCIIE COBMECTHOTO aHAJIN3a.

(13 g) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUU
3a/ad.

IloBTOpEHHE, IloBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB 7/ U 8 |PemaTh 3agauym Ha NMOBTOPEHHE, WLTIOCTPUPYIOIINE CBS3H

00001meHne KJIacCOB, 000011IeHNEe 3HAaHUI. MEXy Pa3IudHbIMH YaCTSIMHU Kypca.

3HAHMH

(4 9)

9 kiacc (He MeHee 68 )

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOIIUXCS




Tpuronomerpusi. | OnpeneneHue TpUroHOMeTpudecKux (QyHKIUHA yrinoB oT 0° no|PopMyJHpOBATh  ONpefieJleHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cHHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJbHON OMOpOW.
KOCHHYCOB U KocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylInpoBaTh TEOPEMY KOCUMHYCOB M TE€OPEMY CHHYCOB (C
CHUHYCOB. OTIMCAHHOM OKPY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITUYHH | PaINyCOM ONMCAHHON OKPYXKHOCTH).
Pemenue YIJIOB TPEYTIOJIbHUKOB. Pemiatp TpeyrosibHUKM € ONOPOl HAa AITOPUTM Y4EOHBIX
TPeyroJibHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJI | I€HCTBUM.
(16 1) Mexay HuMu. @opmyra MmIomaay YeTbIpEXYrojbHUKa yepes ero |Pemars  mpakTuyeckue  3aJa4yM, CBOAsIIHeCs] K
JIMAarOHAIH U YTOJ MEXTy HUMH. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe mMpuMeHeHNEe TOKa3aHHBIX TEOPEM.
Ipeo6pa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarhb MOHSITHE npeoOpazoBaHus noaoo6us.
noaoousi. CoomeemcmeenHvle 21emenmsl NOOOOHLIX huzyp. HccnenoBaTh OTHONICHUE JTUHEWHBIX JIEMEHTOB QUTYP TIPH
Metpuyeckne Teopema o npoussedenuu ompe3kos xopo, meopema o |NpeodpazoBanuu nonao6us. Haxoaurs npumMepsl nmoaodust B
COOTHOIIIEHHUsI B Npou38e0eHUul Ompe3Ko8 CeKywux, meopema o Keaopame |OKpYXKarolleH NeHCTBUTECIBHOCTH.
OKPYKHOCTH kacamenvHrot. Ilpumenenue  pewenuu 2eomempudeckux 3aday. | Boigooums mempuueckue coomnouienus mexicoy ompesKamu
(10 w) X0pO, CeKyUWux u KacameubHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u N0OOOHBIX MPeY20NbHUKOS.
Pewmams ceomempuueckue 3adauu u 3a0auu u3 peanrbHOuU
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopnbi Omnpenenenre BEKTOPOB, CI0KEHUE U PAa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KakK HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH reoMeTpUYeCKUi (mepemerenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenue BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XACHUS JUTHH U yIJIOB.

Pemenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisi peUIeHUs 3a]a4 KMHEMaTUKU U
MEXaHHUKHU.

bu3nveckuil  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTh omnpedeeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIeI0BATH
TFCOMETPUYCCKUN M (PU3MUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath reoMerpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BbiuncasTs cCymMMy, pa3HOCTh U CKalISipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha




BEKTOPOB B KOOPAUHATAX.
I[IpuMeHATH CKaJISIpHOE MPOU3BEACHUE I HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBanBaTh NOHSITHE MPSIMOYTOJIHLHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YTioBoi Kod3(pUIIUMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeJIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBath ypaBHEHUE IPSMOM U OKPYKHOCTHU C ONIOPOil Ha
(CR)) VYpaBHeHHe OKpyKHOCTH. HaxoxaeHne KOOpJAWHAT TOYEK | BOIPOCHBIM IUIaH.
MIepPECEUCHUS] OKPYKHOCTH U TIPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHUX 3aau. PemaTh 3a1auM Ha HAXOXK/IEHUE TOUYEK TIEPECEUCHUSI PSIMBIX
Hcnonb3oBanne MeTo1a KOOPAWHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBI0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBoCTBA YrioBoro kodg@uiueHTa npsamoi
OpU peUIeHUH 3a4ay, I ONPENeNIeHUs PaclOI0KEeHHs
IPSIMOM.
IIpuMeHSATh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPAKTUYECKUX 3aJla4, JUIsl TOCTPOEHUS MaTeMaTUYeCKHX
MOJIEJIEH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JIsI  MOCTPOCHHS W MCCIEAOBAaHMI
M (ppOBBIMU peCypcamH.
3HAKOMHUTBCA € HCTOPUEN PA3BUTHS TEOMETPUH
I[IpaBuiabHbIe [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYMCICHHE HX 3JIEMEHTOB.| MopMYyJHMpPOBATH ompe/esieHue MIPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucio m W MHA OKPYXKHOCTU. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Pannannas mepa yria. IHonb30BaTHLCSl OHIATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
IJIoIAael

(84)

[Inomans kpyra u ero 53JIEMEHTOB (CEKTOpa U CErMEHTa).
Brruncnenue minomaae Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOTIOYTOJIBHUKOB, OIPeae/sATh
YUCIIO 77, AJIMHY AYTU U paJlaHHYI0 Mepy yria o oOpasiy.
IIpoBoanTh MeEpexon OT paiuaHHOW MEpHI yria K IpaJlyCHON
¥ Ha000pOT 110 BU3YaJIbHOU OIOpE.

OnpenesasaTh MIOMALL KPyra.

BbiBoauTh (popMyJibl (B rpaJyCHON U paJlaHHON Mepe) Ui
JUIMH JyT, IJIOIIAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IJIaH.

Boruucaste miuomand ¢GUryp, BKIIOYAIOUIMX 3JIEMEHTHI




OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HH(POPMAIIUIO.
Haxoaurs miomaay B 3aa4ax peajbHOM )KU3HU.

JABuxenust Tonamue o dsudxcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHUS, HEHTPOB U 0CEHl CUMMETPHH.
(6 1) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUS IMapaJINbHOIO IEpeHoca,
IIpocmetiwiue npumenenus 6 peweHuu 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3YyalbHOW OMOPOM.
HaxoanTh HEMoABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI NpoCTeHIIuX puryp no
o0pasiy.
Ilpumenamop napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
PpeuleHuU 2eoMempuyeckux 3a0ad (pazoupams npumepol).
Hcnonvzosams ons nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHME, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh moHsitusiMu: Qurypa, Touka, mpsmas, yroi,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMAaTH3aI1sI 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteitmime reomerpuueckue GUIYpsl M UX CBOMCTBA. | TPEYTrOJbHHKH, MPSAMOYTOJbHBIN TpPEyroJbHHUK, MeauaHa,
— N3mepeHune reoMeTpuyeCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapajieiorpaMmm,
(7 u) TpeyroyibHUKY. poMO, MPSMOYTrOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[lapannenbHble U NEPIEHIUKYIAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKpPY)KHOCTH. BmnucaHHble M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYI'OJIbHUKOB.
[Ipsimast u OKPYKHOCTb.
YeThIpEXYTroIbHUKM.
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u Havana TpuroHomerpuu. Pemenue o0mmx
TPEYTrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nogoOHeIX duryp.
JlexapTOBBI KOOPAMHATHI HA TUNIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Nojio0ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAYy NpPSIMBbIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIJa, IUIOWAb,
epUMeTp.

Hcnoab3oBarh  dopMybl: 1mepuMerpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATN Kpyra,
00BpEMa MPAMOYTOJILHOTO MapalljieNenuneaa.

OnepupoBaTh NOHATHAMH: TPSAMOYTOJbHas  CHUCTEMA
KOOPJMHAT, BEKTOp; MCIOJb30BaTh JTH TMOHATUA JiA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauM Ha TIOBTOPEHHE OCHOBHBIX TOHSTHIA,




BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3IMYHbIMU YacTsIMH Kypca.
BriOupaTs MeTOA [U1s pelIeHUs 3a/1a4u.
Pemartnp 3a1a4n 13 NOBCEAHEBHOM KU3HU.







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martemaruka. ['eometpusi: 7-9-¢ kiaccol: 0a30BbIi YpOBEHb: yueOHUK, 7-9

knaccel/ Atanacsia JI.C., byry3zos B.®., Kagomiies C.b. u apyrue, AKIimoHepHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

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

2 7 JI.C. Atanacsu PabGouas Terpann MockBa
['eomeTpus IIpocBemienue

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

4 8 JI.C.AtanacsiH Pabouas Mocksa
['eomeTpus TETpaab IIpocBemienue

5 8 A.B.®apkoB Tectbl Mocksa
reoOMeTpusl «IK3aMEH»

6 | 'eomeTpus MuitieHko Tematnueckue MocxkBa

7,8.,9 KII. TECTBI [IpocBenieHue
7 | 'eomeTpus M.A. Nuenckas | CaMOCTOSITENIbHBIE Mocksa
7,8.,9 ki. Y KOHTPOJIbHBIE [IpocBenieHue
paboTHI

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

9 TexHomornueckue

7,8,9 I" 10 Kosryn KapThl YPOKOB MO Ponrorpaz'f
I'eomerpus Y4€OHUKY Yuunrens
JI.C.Atanacsina

10 7,89 MeTtoanueckue MockBa

I'eomeTpus JI.C. Atanacsu
Broc pPEKOMEHAAIUU. «IIpocBemnienue»

11 7,8,9 [Toypounbie MockBa

I'eomerpus H.®. Taspuiiosa pa3paboTKu "BAKO"




K YMK
JI.C.ATtanacsgHa

HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCbI CETU HHTEPHET
1. «IlIxonpHbri oMomHEKY: http://school-assistant.ru/
2. «llIxonpHas MmaTeMaTukay: http://math-prosto.ru/index.php
3. «SKmaccey: http://www.yaklass.ru
4. denepanbHbIi IEHTP HHPOPMAITHOHHO-00pa3oBaTeNIbHBIX pecypcos: http://eor.edu.ru/.
5. Enunas koyuieknus mudpoBbix 00pasoBatenbHbIX pecypcos: http://school-ollection.edu.ru/.
6. Madopmanmonnas cucrema "EquHOe OKHO JOCTyIa K
obpasoBatenbHbIM pecypcam': http://window.edu.ru/.
7. ®enepanbHblil noptan "Poccuiickoe oOpazoBanue':
http://www.edu.ru/.Komekuus S0P u [{OP.
"OTtkphIThIH K1ace" http://www.openclass.ru/


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

CucremMa OICHUBAHUSA 110 MaTEMaAaTUKE 7-9 KJacCC

Cuctema OUEHKW NpeaMeTHbIX pe3ynbTaToB OCBOEHMA  y4yebHbIX
nporpamm ¢ y4€ToM YPOBHEBOrO Noaxoda, npeanonaraeT BbigeneHue 6asosoro
YPOBHSA A,0CTUXKEHUIA KaK TOUKM OTCYETA NPU NOCTPOEHMUN BCEN CUCTEMbI OLLEHKK

M OpraHM3aumnn MHANBMAYanbHOM paboTbl c 0byyatowmmumcs.

ba3oBblii YpOBeHb JOCTM:KEHMii: JEMOHCTPUPYET OCBOEHHE YUEOHBIX
JNEUCTBUN C ONMOPHOW CUCTEMOM 3HAaHUM B paMKax BBIJEICHHBIX 3a/1a4. OBlajieHue
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JIJII TMPOAOJKEHUS OOy4YeHHS Ha
CIEAYIONIeH CTyNnmeHu oO0pa3oBaHUsA, HO HE MO MNPOGUILHOMY HaIpPaBIICHHUIO.
JIOCTHKEHUIO 0a30BoOTO YPOBHS COOTBETCTBYET ommemka
«y00611€mMEOPUMENbHO» (WU OMMEMKA <3», OMMEMKA (3AYMEHON).

[IpeBbitienre 6a30BOTO YPOBHSI CBUJICTEIHCTBYET 00 YCBOCHUH OTIOPHOM
CHUCTEMBbl 3HAHWW Ha YPOBHE OCO3HAHHOT'O MPOM3BOJHLHOIO OBJIAJICHUS YUCOHBIMU
NEUCTBHUAMH, a TaKKe O KPyro3ope, Mupore (Win W30HpaTeIbHOCTH) UHTEPECOB.
IlenecooOpa3HO BBIICIUTH CIICIYIONIKE JBA YPOBHS, NpeBbIIIAIOIINE 0A30BbINM:

* [loBbILICHHBIN YPOBEHb JIOCTHKECHUSA IUIAHUPYEMBIX PE3YJIbTaTOB,
ouenka «xopouwio» (ommemka «4»);

* BBICOKMI YPOBEHb JOCTHXCHHS IUIAHUPYEMBIX PE3YJILTATOB, OUECHKA
«omauunoy (ommemra «5»).

Jlng onmucaHus MOATOTOBKM Y4YallMXCs, YPOBEHb JOCTHXKEHHUN KOTOPBIX

HUXKe 6a30B0ro, LenecoobpasHo BblAEINTb TaKKe ABa YPOBHA:

* IOHUKEHHBIN YPOBEHb JOCTHKECHUH, OUeHKa
«HEY008/1eMEOPUMENbHOY (OMMEMKa <2%);

* HU3KHUH YPOBEHb JIOCTIKCHUH, OUYeHKa «naoxo» (ommemka «1»),

He noctuxenune 0a30Boro ypoBHA (NMOHUKEHHBIA M HU3KUM YpOBHHU
JOCTIKEHUH) (UKCHPYETCS] B 3aBUCUMOCTH OT 00BbEMAa M YPOBHSI OCBOSHHOTO H
HEOCBOEHHOI'O cojiepkKaHus npeaMera. OnucaHHbIi BhIIIE MOAX0] LEIECO00pa3HO
NPUMEHSITh B XOJ€  Pa3IMYHBIX MNPOUEAYp  OLEHUBAHUA:  TEKYUIEro,

MIPOMEKYTOUYHOTO U UTOTOBOTO.



Ana oyeHKu OuHamuKu ¢popmuposaHus npedmMemHoix pe3ysnbmamos B
cUCTeMe BHYTPU LWKONbHOMO MOHUTOPUHra 06pa3oBaTeNibHbIX AOCTUMKEHUN
uenecoobpasHo GpuMKcMpoBaTb U aHaAU3NPOBATb AaHHble 0 CHOPMUPOBAHHOCTM
YMEHMUI N HaBbIKOB, CMOCOBCTBYIOLLMX OCBOEHUIO CUCTEMATUUECKUX 3HAHUIA, B TOM

ynucne:

* NEPBUUHOMY  O03HAKOMJICHUIO, ompadomke U OCO3ZHAHUIO
meopemuueckux mooenei u noHamui(o0IMeHayYHbIX U 0a30BBIX IS JTAHHOU
00JIaCTH 3HAHUSA), CAHOAPMHBIX AI20PUMMOE U NPOUEOYP;

* GbIAGNCHUI) U OCO3ZHAHUI) CYWHOCHU U OCOOEHHOCHEN3Y4aeMbIX
00BEKTOB, TIPOIIECCOB W SIBJICHUH JCHCTBUTEIBHOCTH (TIPHPOJHBIX, COIUATBHBIX,
KYJIbTYPHBIX, TEXHUYCCKUX U JIP.) B COOTBETCTBUHU C COJICP)KAHUEM KOHKPETHOTO
y4eOHOT0 TIPEIMETa, CO30aHUI0 U UCHOIb308AHUIO MOOelell N3YIaeMbIX 00bEKTOB
U TIPOIIECCOB, CXEM;

* GbIAGNCHUIO U AHAIU3Y CYWLECMBEHHBIX U YCHOUYUGHLIX C6A3CH U
OMHOWEHUTIMEXTY O0BEKTAaMU U TIPOLIECCAMH.

[Ipu 5TOM 00s13aTEABHBIMH COCTABISIOIMIMMH CUCTEMbl HAKOILJIEHHOMN
OLICHKH SIBJISIIOTCSI MaTepUaIbl:

* CImapmoeoii OUazHOCMUKU,

* memamuueckKux u Umoz208blX NPOGEPOUHBIX PAOOmM NO 6cem yueOHbIM
npeomemanm;

* meopueckux padom, BKIIOYas y4eOHBbIC MCCIICIOBAHHUSA M y4YcOHBIC

MIPOEKTHI.



OIIeHKa YCTHBIX OTBETOB Oﬁy‘lalOIIII/IXCH

OtBet OLIEHUBAETCS 0TMETKOI «5», €CJIM YYCHHK:

1. noHO packphll coliepKaHHe Marepuana B o0beMe, MPeayCMOTPEHHOM
MIpOrpaMMOi U Y4EOHUKOM,

2. U3JI0KUJT MaTepuall TPAMOTHBIM SI3BIKOM B ONPEACIICHHOM JIOTMYECKOU
MOCJIEI0BATEILHOCTH, TOYHO UCIIONb3Yysd MaTEMaTUYECKyH0 TEPMHUHOJIOTHUIO U
CUMBOIJIUKY;

3. IPaBWIBHO BBIMOJHUII PUCYHKH, YEPTEkKHU, TpadUKH, COMYTCTBYIOIIUE
OTBETY;

4. mokazaJl yMEHHE  WJUTIOCTPUPOBATH  TEOPETUYECKUE  TMOJOKECHUS
KOHKPETHBIMHM TPUMEPAMH, PUMEHATh UX B HOBOW CUTYyaIlud NP BBHITIOJHCHUU
MPaKTUYECKOTO 3a/IaHUs;

5. MPOJEMOHCTPUPOBAT YCBOCHHE paHEE M3YYCHHBIX COMYTCTBYIOIIUX
BOMPOCOB, C(POPMUPOBAHHOCTh M YCTOMYHMBOCTH HCIIOJIb3YEMBIX NMPU OTPabOTKe
YMEHHUH U HABBIKOB;

6. oTBedan caMOCTOSITENIbHO 0€3 HABOSAIIMX BOMPOCOB yuuTessi. Bo3sMoxHbI
OJlHa - JIB€ HETOYHOCTU IPU OCBEUICHUU BTOPOCTEICHHBIX BOMPOCOB WJIM B

BBIKJIAAKAX, KOTOPBLIC YUCHHK JICTKO UCIIPABHII 110 3aMCUYAHNIO YIUTCIIA.

OTBeT OlleHUBAETCSI 0TMETKOM «4», €CJIM OH yI0BJIETBOPsSiET B OCHOBHOM

TPeOOBAHUSIM HA OLEHKY «5», HO MPH ITOM HMeeT OJIMH U3 HeI0CTATKOB:

®* B H3JIOKCHHHN OOIIYIICHBI HC6OJII)HII/I€ HpO6CHLI, HC HCKAa3uBHINUC
MATEMATHYCCKOC COACPIKAHUC OTBCTA,

¢ JOIIYIICHBI OWH — ABAa HCA0YCTA IIPpU OCBCIICHUKX OCHOBHOI'O COACPIKAHHNA
OTBCTA, UCIIPABJICHHLIC I10 3aMCUYAHHNIO YUUTCIIA,

¢ JOIIYIICHBI OHII/I6Ka nJIn 6OJ'IGG ABYX HCIOYCTOB IIPU OCBCIICHHUHN
BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC I10 3aMCYAHN IO
YUYUTEIA.

OtrMeTKa «3» CTABUTCH B CJAEAYIOLIUX Caydasix:

¢ HCIIOJIHO WJIM HCIIOCJICAOBATCIBbHO PACKPBITO COACPIKAHHUC MaTCpHajia, HO

MOKa3aHO 00lllee MOHMMAHHWE BOMPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHS,



JOCTaTOYHbIE  JJIsi  JajdbHEWIEro  yCBOEHUS  MIPOrpaMMHOI0  MaTrepuana
(onpenenennbie « TpeGoOBaHUSIMU K MATEMATHYECKON TMOJTOTOBKEOOYUAIOITUXCS»);

* HUMEJINCH 3aTPYJHEHUS WU JOMYIEHbl OIIUOKHU B ONPE/IeICHUH TTOHSITUH,
WCIIOJIb30BaHUM  MAaTeMaTUYECKOW TEPMHUHOJIOTMH, 4YepTekaX, BBIKJIAJIKAX,
WCIIPaBIICHHBIC MOCIIE HECKOJIBKUX HABOSIIIUX BOIPOCOB YUUTEIIS,

* YYCHUK HE CHpPABUJICA C NMPUMEHEHUEM TEOPUU B HOBOM CHUTYyallMU TPHU
BBITIOJIHCHUU TPAKTUYECKOT0 3aJlaHMs, HO BBIMOJHUI 3aJaHus 00s3aTEIbLHOTO
YPOBHSI CJIOKHOCTH T10 JJAHHOU TeMe;

* NpU 3HAHUU TEOPETUUECKOTO MaTepuaja BBISBIIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTABUTCS B CJIEIYIOLIUX CJIYYasix:

¢ HC PACKPBITO OCHOBHOC COACPKAHUC y‘IC6HOFO Marcpuaja,
® 06Hapy>1<eHo HC3HAHUC MWJIM HCIIOHUMAHUC YUYCHHKOM OobIIeH WIIH

HanOoJIee BaXKHOM YaCTH yqe6H0r0 Martcpuaia,

¢ JOIIYIICHBI OIIMOKHA B OIIPCACIICHUU HOHHTHﬁ, Impu HCIIOJIb30BAHHUHA
MaTeMaTHYeCKOU TCPMHUHOJOTUHU, B PHUCYHKAX, YCPTCIKAX HIIN rpa(l)HKax, B
BBIKJIAAKAX, KOTOPBIC HC HCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOJAINIMUX BOIIPOCOB
YUUTEIIA.
OtmeTka «1» cTaBUTCS, €CJIM:

* YYCHUK OOHApYXWJ TIOJIHOC HE3HAHWE W HEMOHMMaHHUE H3y4aeMOTO
y4eOHOr0 MaTepHaia WM HE CMOI OTBETHUTh HU Ha OJMH W3 IOCTABJICHHBIX

BOIIPOCOB M0 U3y4Ya€MOMY MaTepHally.



OIIeHKa MUCBMEHHBIX U KOHTPOJIbHBIX paﬁoT

OTmeTKa «5» craBurca, ecaum:

® pa60Ta BBITIOJTHEHA ITOJTHOCTBIO,
® B JOI'MYCCKHX PACCYXKIACHUAX U 000CHOBaHHH peICHuA HET HpO6€HOB u

OIINOOK;

* B PCIICHUH HET MAaTEeMaTUYECKHX OIMIMOOK (BO3MOXXHA OJIHA HETOYHOCTb,
OMHUCKA, HE SIBJISIONMIASICS CIEACTBUEM HE3HAHHWS WJIM HEMOHUMAaHUS Y4eOHOTO
MaTepuana).

OTMeTKa «4» CTABUTCS, €CJIH:

*paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAaHMS IIIArOB PEIICHUS
HEJOCTAaTOYHbl (€cii yMEHHE OOOCHOBBIBATH PACCYXKJICHHS HE SBIISUIOCH
CIIeIUAJIbHBIM 0OBEKTOM MPOBEPKH );

* OMyIIIEHa OfHA OIMMOKA WM JBa-TPU HEJ0YeTa B BBIKJIAJKAaX, PUCYHKAX,
yepTexkax uiu Trpadukax (eciaum 3T BUIbI paOOThI HE SBIISIIMCH CIEIHAIbHBIM
00BEKTOM TIPOBEPKH).

OT1MmeTKa «3» CTABUTCH, €CJIM:

* JIONYIICHBI Oojiee OJHOW OMMOKHM WM Oojiee IBYX-TpeX HEIO0YETOB B
BBIKJIAJIKaX, YepTekaxX WM Tpadukax, HO ydalmmiics BiageeT 00s3aTeIbHBIMU
YMEHUSAMU 110 TPOBEPSIEMOM TEME.

OTMeTKa «2)» CTAaBHTCH, €CJIM:

* JIONYIICHBI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIIHWE, YTO YYalluhcs He

BJIaJIceT 0053aTeIbHBPIMA YMEHHUSAMH I10 JaHHOK TeME B TIOJIHOK Mepe.
OtMeTKa «1» cTaBUTCS, €CJIN:

* paboTa moKasaa IMOJIHOE OTCYTCTBHE Y ydaIlerocss o0si3aTeIbHbIX 3HAHUH

Y YMEHUM MO TPOBEPSEMOI TeMe WJIM 3HAYMTEIbHAs YacTh pabOTHI BHITIOJIHEHA HE

CaMOCTOATCIBHO.



!Hi!!!aﬂ Knaggnghmca!mﬂ !!HIHEE!!K

I'pyObiMu cunTarOTCsA OIIMOKH:

* HE3HAHUE OMNPEACICHUS OCHOBHBIX IMOHSTUW, 3aKOHOB, IPABUJI,
OCHOBHBIXITOJIOKEHUN TeOpUH, He3HaAHUE (HOPMYJI, OOLIECIPUHATHIX CUMBOJIOB
0003HaYeHUH BEJIUYMH, €IUHUIL] X U3MEPEHUS,

* HE3HAHWC HANMCHOBAHHU €IMHUIl U3MEPCHUS,

* HEyYMCHHE BBIJICTUTH B OTBETE IJIaBHOC,

* HEyMCHHE MPUMCHSTh 3HAHUS, aJITOPUTMBI JIUIS PEIICHUS 3a]1a4;
* HEyMCHHE JIeJIaTh BBIBOJIBI M 00O0IIECHUS;

* HEYMCHHE YUTATh U CTPOUTH IPAPUKH;

* TOTeps KOPHS WM COXPaHEHNUE TOCTOPOHHETO KOPHS;

* oTOpaceiBaHuE 0€3 0OBSICHEHU OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIIMOKH;

* BBIYHMCIIUTEIBHBIC ONTMOKH, CCIIM OHU HE SIBJISTFOTCS OTTMCKOM;

* JIOTUYECKHUE OIIMOKHU.

K Herpy0biM ommmOkam cieayeT OTHeCTH:

* HETOYHOCTh (DOPMYJTUPOBOK, OMNpPEACICHUN, TIOHATHH, TEOPHH,
BbI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPCACIIICMOTO
TIOHATHUS MJINA 3aMEHOM OJHOTO - ABYX M3 3THUX IIPU3HAKOB BTOPOCTCIICHHBIMU,

* HETOYHOCTH rpaduka;
* HEpalMOHANBHBIA METOJ PEIMICHUS 3a7adyd WIA HEJIOCTATOYHO

NpOJAYMaHHBIA IUJIaH OTBETa (HApYyIICHHWE JIOTUKH, MOJAMEHAa OTIEIbHbBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH );

* HEpalHMOHAJIBHBIC METOJIbI pabOTHI CO CIIPABOYHOMN U
IpYTrOMIINTEPATYPOU;

* HEYMEHHUE pelIaTh 3aJa4u, BHIOJHSITE 3a/1aHUs B 00I1IEM BUJIE.

Henoueramu sABJIAIOTCA:

* HEepalMoHAJbHbIC MPUEMbI BRIYUCICHUN 1 MPeoOpa30BaHMUIA;
* HeOpEeXKHOE BBIMOJTHEHUE 3aMMHUCEH, YePTekKEH, CXeM, TpauKOB.
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