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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma 1o MmaremaTHkKe sl OOy4YalomMXCS C 3aJepXKKOH MCHUXUYECKOTO
paszButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 00IIEr0 OOpa30BaHHs MOATOTOBIIEHA HA OCHOBE
denepanbHOTO roCyIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO OOIIEro o0pa3oBaHHA
(ITpukaz Munnpocpemenuss Poccun ot 31.05.2021 . Ne 287, 3aperucrpupoBaH MHUHHCTEPCTBOM
octumu Poccuiickoit @enepanuu 05.07.2021 r, per. nomep 64101) (manee — ®I'OC O0O0),
[IpumepHO#l aganTHPOBaHHOH OCHOBHOM 00pa30BaTeIbHON IMPOTpaMMbl  OCHOBHOTO OOIIETrO
oOpa3oBanusi 00YJArOIIMXCS € 3aJePKKON rcuxuaeckoro passutus (mamee — [TAOOIT OOO 3I1P),
[IpumepHoil pabouell mporpaMMbl OCHOBHOTO 0OmIero odpazoBaHusi Mo mpeamery «Maremarukay,
[IpumepHOil mporpaMMbl BOCHHTaHUS, C YYE€TOM paCHpENeNEHHBIX MO KJaccaMm IMPOBEPSIEMBIX
TpebOBaHUM K pe3yibraTaM OCBOCHHS ANAaNTUPOBAHHOM OCHOBHOM 00pa3oBaTeIbHOM MpPOrpamMmbl
OCHOBHOTO 0OIIIero 00pa3oBaHusi 0OYYAIOIIMXCS C 3aJEP>KKON MCUXUYECKOTo pa3Butus. B paboueit
IporpaMMe YYTEeHbl UJeU U MoJokeHus KoHIenmuu pa3BUTUS MaTeMaTUYeCKOro oOpa3oBaHUs B
Poccuiickoit @enepanuu.

OO6mias xapakTepucTuka yaeOHoro npeamera «MaTtemaTuka

VYuebHblil mpeamer «MaTemaTuka» BXOAUT B IpeIMETHYH0 oOnacte «Martematuka u
nHpopmatuka»y. OH CIIOCOOCTBYET pa3BUTHIO BBIYHACIUTENBHON KYIBTYpPl M JIOTHYECKOTO
MBILIUIEHUS,, (OPMUPOBAHMIO YMEHMS I10JIb30BAaThCS QJITOPUTMAMM, a TaKXKe MPUOOPETEHHIO
MIPaKTUYECKUX HABBIKOB, HEOOXOJUMBIX B NOBCEIHEBHOH ku3HH oOyuwaromuxcs ¢ 3I1P. YueOHslit
IIpeIMET pa3BUBACT MBIIUICHHUE, IPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIIMOHAIBHYIO TPAMOTHOCTbD,
YMEHHMsI BOCIIPUHUMATh U KPUTHUECKH aHAJIM3UPOBATh NH(POPMAIIHIO, IPEACTABIECHHYIO B Pa3IMUHbIX
¢dopmax.

OOyueHnne maremaruke Aa€T BO3MOXHOCTHb pa3BuBarTh y oOyuatoumuxcs c¢ 3IIP Tounyro,
palMoHaNbHYI0O M MH()OPMATUBHYIO pedyb, YMEHHE OTOMparTh HambOoyiee MOIXOASIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaduyecKkue CpeAcTBa s BBIPAKEHUS CYXIEGHUH M HaABIIHOTO UX
IIPEICTABIICHMUSI.

Heo0xonuMbpIM KOMIIOHEHTOM OOLIEH KYJIBTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBJIIETCS 00111ee
3HAKOMCTBO C METOJAMH IIO3HAHMs JIEHCTBUTEIBHOCTH, NPEICTABICHUE O NPEAMETE U METOHax
MaTeMaTUK{, HUX OTIMYMNA OT METOJOB JPYI'MX €CTECTBEHHBIX M TyMaHUTapHbIX HayK, 00
0COOEHHOCTSIX NPUMEHEHUS MaTeMaTUKW Ui PelleHHs HAayYHbIX M TMPHUKIAJHBIX 3a1ad. Takum
o0Opa3oM, MaremMarnyeckoe oOpa3oBaHHWE BHOCHUT CBOM BKJIaa B (opMHUpoOBaHHME OOIIEH KYIbTYpHI
YeNI0BEKA.

W3ydyenne wmareMaTuKH TakKe CHOCOOCTBYET JCTETHMYECKOMY BOCIHUTAaHUIO YeJOBeKa,
IIOHMMAHMIO KPacoThl M U3SLIECTBA MaTeéMaTHUYECKUX PACCYXJIECHUMN, BOCIPUATHIO T€OMETPUUECKUX
($bopM, YCBOEHUIO UAEH CUMMETPHH.

[Tporpamma oTpaxaer coaepkaHue oOyueHHs mpeamery «MaremaThka» ¢ y4eToM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOydarommxces ¢ 3[IP. OpnageHue ydeOHBIM TIPEAMETOM
«MateMaTHKay MpeiCTaBIsIeT ONpeAeTIeHHYIO CI0XKHOCTD 1y yyamuxcs ¢ 3[1P. ¥V obyuarommxcs ¢
3I1P nauOosiee BBIpRXKEHbI OTCTABAaHMSI B PAa3BUTUU CIOBECHO-JIOTMYECKUX (OPM MBbIIUICHUS,
M09TOMY a0CTpakTHbIE M OTBJICYEHHBIE KAaTETOPHM WM TPYIHOJOCTYIHBL. B TOXe Bpems mpu
crenuagbHOM OOydeHHH oOydaloliuecs MOTYT BBIIOJNHATh 3aJaHus 1o aidroputMy. OHH
BOCIIPUMMYMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJaHHE YCBOEHHOIO
cniocoba pemieHusi. CHI)KEHUE Pa3BUTHUS MBICIUTENBHBIX ONEpalui U 3aMeJUIEHHOE CTaHOBJIEHHE
JIOTHYECKUX JEHCTBUH NPUBOAAT K HEAOCTATOUYHOW OCMBICICHHOCTH COBEpIIAEMBIX YYeOHBIX
nedcTBuil. Y 0oOydarommxcsl 3aTpPyAHEHBI CUYETHBIC BBIUYMCICHUS, NPOWU3BOAMMBIE B yme. B
MUCHMEHHBIX BBIYUCICHUAX OHM MOTYT MPOMYCKATh OJMH U3 MPOMEKYTOUHBIX I1aros. [Ipu pabdote ¢
YHCJIOBBIMHA BBIPQKCHUAMH, BBIYMCICHUEM WX 3HAYCHHMs MOTYT HE YIEp)KHBAaTh IPaBUIIBHBIN
nopsifpok neiictBuid. Ilpu ympomenun, mpeodpa3oBanuu BblpakeHuil ywamuecs ¢ 3[IP He moryt
CaMOCTOSITEJIBHO NPUHATH PEIIECHUE O MOCIEA0BATEIbHOCTH BBINOIHECHUS NeHCTBUH. KOHKpEeTHOCTD



MBILUICHUS OCJIOKHAET YCBOCHMS HaBbIKa PEIICHUS ypaBHEHH, HEPABEHCTB, CUCTEMbI YpaBHEHUH.
VM Mazo0CTyIHO COBEpIIEHHE 0OPaTUMBIX ONEpPAIHii.

Huskuii  ypoBeHb pa3BUTHS JIOTUYECKUX ONEpalyii, HexoctaToyHas O000OIIEHHOCTh
MBILUIEHUS. 3aTPYJHSAIOT M3ydeHUe TeMbl «DYHKIUU»: IpU OINpeleleHUud (YHKIHMOHAIBHOU
3aBUCUMOCTH, TIpM  ONHCAaHUM  TpapHUUECKOW  CHUTyalluu, UCIOJIb3YS  T'€OMETPUYECKUH,
anreOpandeckuii, (QyHKIMOHAIBHBIA s3bIkM. Hepeako ydwamecs He BHUAAT pasHULBL MEXIY
o0acTero onpenencHust GyHKINUU U 00JIaCThIO 3HAUYCHUH.

Pemenue 3agay CONpspKEHO € TPYAHOCTSAMU OGOPMIICHUS KPAaTKOM 3allMCH, MPOBEICHHUS
aHaJM3a YCJIOBUS 33/1a4H, BblJesieHus cymecTBeHHoro. O0yyuaronuecs ¢ 3[1P 3arpyanstorcs cnenarb
YMO3aKJIIOYEHHE OT OOLIEro K 4acCTHOMY, HEPEJIKO BBIOMPAIOT HEPALMOHAIbHBIE CIIOCOOBI pelIeHus,
MHOT/Ia OTPaHUYMBAIOTCS MAHUTYJISIIIUAMU C YUCIIAMH.

[lpu wu3ydyeHum reomerpudeckoro wmarepuana ooOyuatommecs c¢ 3IIP crankuBarores ¢
TPYAHOCTBIO JIEJIaTh JIOTHYECKHE BBIBOJIBI, CTPOHUTH TOCIEIOBATENbHBIC paccykaeHus. Hempounbie
3HAaHUS OCHOBHBIX TEOPEM I'€OMETpUHU NMPHUBOJIUT K OIIMOKAM B PELICHUH I'€OMETPUYECKHX 3ajad.
OOyuaronmecss MOTYT TOIAMEHUTH (HOpMyiy, HENpPaBWIBHO MPUMEHUTH Teopemy. K cepbe3HbIM
olIMOKaM B pelIeHUH 33134 IPUBOJAAT HEAOCTATOYHO Pa3BUThIEC IPOCTPAHCTBEHHBIE MIPE/CTABICHHUS.
VM cH0XHO BBIOJHHUTH YEPTEX K YCIOBUIO, B MUCHBMEHHBIX paboTax OHM HE MOTYT NPUBECTH
OOBSICHEHHUE K YEPTEXKY.

TOYHOCTH 3alIOMUHAHUS U BOCIIPOM3BEICHUS YY€OHOrO MarepHuaja CHHKECHBI 10 NMPUYHHE
cJ1a00CTH MHECTHYECKON AEATeNbHOCTH, Cy)KeHus o0bema namsatu. Odydatoummes ¢ 3IIP tpeGyercs
Oomplle BpEeMEHH Ha 3aKpeIUieHHe Marepuaja, aKTyalu3alusi 3HaHUH [0 OoIope mpu
BOCIIPOU3BEICHUH.

Jist mpeoiosieHus TPy THOCTEH B M3y4eHHH y4eOHOro mpeamera «MaTemaTtnka» HeoOxoamma
ajanTanusa oobema M xapakTepa yueOHOro Marepuaia K 0o3HaBaTeIbHIM BO3MOKHOCTSAM yJalluXcs
¢ 3IIP. Cnemyer y4eOHBIM MaTepHall MPEMOJHOCUTH HEOOJNBIIUMH TOPLUUSIMH, YCIOXHSIS €ro
MIOCTENIEHHO, U3BICKMBATh CIIOCOOBI aJanTalMd TPYIHBIX 3aJaHHi, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAKOMUTEINbHBIE; WCKIIOYaTh OTIENbHBIC TPYAHBIE JIOKA3aTeNbCTBA; TEOPETUYECKUN MaTephal
peKoMeHayeTcs U3y4yaTb B TpOLlecCe MPAKTUYECKOM JeATeNBHOCTH 10 pPELIeHHI0  3ajad.
Oprannyeckoe €IWHCTBO NPAKTUYECKOH M YMCTBEHHOW JIEATEIBHOCTH yYalluXcs Ha YpoKax
MaTeMaTHKU CIIOCOOCTBYIOT HMPOYHOMY M CO3HATEIIbHOMY YCBOEHHUIO Oa3MCHBIX MaTeMaTHUECKUX
3HaHUU U YMEHHUU.

[enu u 3agaun n3ydeHus yueOHoro npeamera «MaremaTuka»
[TpuoputeTHBIMU yenamu 0OyuYeHUs] MaTeMaTuKe B 5—9 kiaccax sBISIOTCS:

* (hopmMHUpOBaHME EHTPAIBHBIX MATEMATHIECKUX TIOHATHIA (YMCII0, BETMYNHA, TEOMETPHUYIECKast
¢durypa, mnepeMeHHas, BEpPOATHOCTb, (QYHKIUSA), OOECHNEUMBAIOIINX MPEEMCTBEHHOCTh U
MEePCIEeKTUBHOCTh MareMaTHuecKoro oopazoBanus oodyuaromuxcs ¢ 311P;

* noaBeneHue oOyvaromuxcs ¢ 3I1P Ha JocTynmTHOM At HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTuKd M OKPYKAIOIIEro0 MHpa, MOHWUMAaHHE MAaTeMaTUKH KakK YacTH OOMIel KyIbTYpbI
4eJI0BEYECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPUYECKUX CMOcoOHOCTe oOyuatomuxcs ¢ 3IIP,
MIO3HABATENIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS,
MHTEpeca K N3YUYEeHUIO MaTeMaTHKH;

* (opmupoBaHue (YHKIHMOHAJIHHOM MAaTeMaTHYeCKOW TI'paMOTHOCTH: YMEHHs Ppacrlo3HaBaThb
NpPOSIBICHUS] MareMaTU4eCKUX IOHATUH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peaslbHBbIX
KU3HEHHBIX CHUTyallUsIX M TPH HU3YyYCHUH JAPYTHX YYEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (GOPMYIUPOBATh UX HA A3BIKE MATEMATHUKU U CO3]aBaTh
MareMaTu4ecKre MOJIeNU, NMPUMEHATh OCBOCHHBIM MaTeMaTW4ecKHil ammapar Ui pelieHus
IPAaKTUKO-OPUEHTUPOBAHHBIX  3a/a4, MHTEPIPETUPOBaTb M  OLICHHWBaTh IOJIYYEHHBIE
pe3yINbTaThI.

JlocTrkeHue ITHX LieJed 00ecrieunBaeTcs PeLIeHUEM CIEAYIOIINX 3a0ay.



= QopmupoBare y oOyuaronmuxcsi ¢ 3[IP HaBbIKM yueOHO-TIO3HABATENBHOW AEATEIHHOCTHU:
IUTAHUPOBAHUE PadOThI, MOUCK PALMOHANBHBIX IyTeH €€ BBHIMOJIHEHUS, OCYIECTBICHUS
CaMOKOHTPOJIS;

® crnocoOCTBOBaTb HWHTEIUIEKTYalbHOMY pPa3BUTHIO, (DOPMHUPOBATH KayecTBa, HEOOXOIUMBIE
YeJOBEKYy JJIs TOJHOLEHHOH JKM3HHM B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHBIC
MaTeMaTH4eCKOH JeATeIbHOCTU: SCHOCTH U TOYHOCTU MBICIIU, UHTYHUIMH, IPOCTPAHCTBEHHBIX
NPEeACTaBICHUH, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMM YydYalllUXCsl B paMKax MpeAMETHON obiactu
«Maremaruka U HH(pOpMaTuKa;

® pa3BUBATH MOHATUHHOE MBIILIEHUs oOydaronuxcs ¢ 311P;

" OCYIIECTBJIATH KOPPEKIIHIO NTO3HABATEIbHBIX MporeccoB odyuatommxcs ¢ 3I1P, HeoOxoaumbIx
JUTSL OCBOEHHS IPOTPaMMHOI0 MarepHalia 1o yueOHOMY HpeMETY;

" [IpeaycMaTpHBaTh BO3MOXKHOCTh KOMIIEHCAIIMH OOpPa30BaTeNbHBIX JAC()UIMTOB B OCBOCHHU
MPEIIIECTBYIOIIET0 MPOrpaMMHOro Matepuaia y odydaromuxcs ¢ 3[1P u HemoctatkoB B Ux
MaTeMaTH4eCKOM pa3BUTHH;

= copMHpOBaTh YCTONYUBBIN HHTEPEC YUAIIUXCS K MPEAMETY;

® BBIABJIATH U PAa3BUBAaTh MaTeMaTHUECKHE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JIMHUU COJEpKaHUSI Kypca MareMaTHku B 5—9 knaccax: «Uuclia u BBIUMCICHUS,
«Anrebpa» («Anredpanyeckue BbIPpAKEHUS», «YPaBHEHMsI M HEPAaBEHCTBa»), «DyHKUIUN»,
«leomerpus» («l'eomerpuueckue ¢GuUrypsl W HX CBOHMCTBa», «/3MepeHHE TeOMETPUUYECKUX
BEIMUYNHY»), «BeposTHOCTh U cTaTHCTHUKA». JlaHHBIE JTUHUM pa3BUBAIOTCS MapajlielbHO, Kaxaas B
COOTBETCTBHHM C COOCTBEHHOH JIOTHMKOM, OIHAKO HE HE3aBUCHMO OJHA OT JAPYrod, a B TECHOM
KOHTakTe U B3aumopeiictBuu. Kpome »3Toro, ux oObEOUHSET JIOTMYECKas COCTaBISIOLIas,
TPaAMLIMOHHO TMpHUCYIIAas MaTreMaTHMKe U IPOHMU3BIBAIOLIAs BCE MAaTEMAaTHYECKUE KypChbl U
copepxarenbHble TuHUU. ChopmynrpoBaHHoe B dDenepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIO 00mero oo0pa3oBaHus TpeOOBaHUE «yMETh OINEPUPOBATH MOHATHIMMU:
olpesiesieHNe, akchoMa, TeOpeMa, J0Ka3aTelbCTBO; YMEHHE paclo3HaBaTh HCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHMsI, MPUBOJUTH MPUMEPbl U KOHTPIPHUMEpPHI, CTPOUTHb BBICKA3bIBAHMS U OTPULIAHHS
BBICKa3bIBaHHI» OTHOCUTCS KO BCEM KypcaMm, a pOpMHpOBaHHE JIOTHYECKUX YMEHUHN pacrnpeaensercs
10 BCEM rojiaM o0y4eHusi Ha ypOBHE OCHOBHOTO 00I1lero oopa3oBaHusl.

ConepxaHue 0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHS
ITpumepHoil paboueil mporpamMmsbl, pacrpenel€HHbIM M0 ToaM 00y4eHUs, CTPYKTYPHUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIIHMAIBHBIM BOIpocaM oOydaromuecs oOpalaiuch
HEOJHOKPATHO, 4TOOBI OBJIAJICHWE MAaTEeMAaTHUYECKUMHU MOHSATHUSAMHM M HaBBIKAMH OCYILECTBIISIOCH
MIOCJIEZIOBATENILHO U MOCTYIATENbHO, C COONIIOEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOIIYIO CUCTEMY MaTeMaTHUeCKUX MpeacTaBieHuil ooyuatomuxcs ¢ 3I1P, pacmupsist u
yriiy0nsist e€, o0pa3ys MpoyHble MHOXKECTBEHHBIE CBs3U. OOIIMe e/ U3ydeHHsl y4eOHOro mpeaMera
«Maremarukay npezacrasieHsl B [IpumepHoit paboueil mporpamMmme 0CHOBHOTO 00IIEro 00pa3oBaHusl.

OcobenHocTr 0TOOpa M alanTaluy Y4eOHOrO MaTepHaia 1o MaTeMaTuke

OOyuenne yueOHOMY mpeaMery «MareMarnka» CTPOMTCS Ha CO3MAaHUM ONTHMAaIbHBIX
YCIOBUH JJIi YCBOEHHUSI MporpaMMHoro marepuana oOydarouumucs ¢ 3IIP. bonbinoe BHMMaHHe
yaensiercss 0TOOpY y4eOHOro MaTepuala B COOTBETCTBUH C TPUHIIMIIOM JIOCTYITHOCTH TpH
COXpaHeHUH o0mero 06a30BOro ypoBHSA, KOTOPBIM JOJDKEH IO COJACpKAHHUI0 U 00beMy OBITh
alanTupoBaHHBIM Ut oOydatonmxcs ¢ 3[IP B cooTBercTBUM ¢ MX 0COOBIMH 00pa3oBaTEIbHBIMU
norpeOHocTsAMU. CrieyeT oOMeryuTh OBlaieHue MarepuaioM odydatonmmucs ¢ 3I1P mocpenctsom
ero JIeTaJbHOTO OOBSICHEHHS C CHCTEMarH4eCKUM ITOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH B
NPUMEHEHUN 3HAHUM, UCTIONB3Ys IPUEMBI aKTyalln3aluy (BU3yaibHas OMopa, MaMsATKa).

[IpumepHas mporpamMma IpexycMaTpuBaeT BHECEHHE HEKOTOPHIX M3MEHEHHWI: yMEHbIICHHE
o0beMa TEOPETUUECKUX CBEICHH, BEHIHECEHUE OTACIBHBIX TEM WIIM LENbIX Pa3leloB B MaTepHalibl
17151 0030pHOT0, 03HAKOMHUTEIBHOTO H3yYCHHUS.



N3menenuss nporpamMmsbl B 7-9 kiaccax

T'eomempus

Cnenyer OCHOBHOE BHUMAaHHE YAEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca, UCKIIOUUB U
yIIPOCTUB HamOoJee CIOKHBIM i1 BOCIPUATUS TeOpeTUdYeckuil marepuas. Ha ypokax reoMmerpuu
HEO0X0MMO MaKCHUMAaJbHO HCIIONIb30BaTh HArJSAHBIE CPEACTBa OOy4YeHHsI, OOJblIe MPOBOIUTH
MPAKTUYECKUX paboT ¢ yuyauumucs, pemarb 3agadud. CTpOUTHh pelIeHHe 3a7ad MPH MOCTOSHHOM
00palIeHNn! K HaTJIAJHOCTH — PUCYHKaM M YepTeKaM.

O3HakoMUTENBHO JaTh TeMbL: «TeopeMbl U J0Ka3aTeabCTBO. AKCHOMBIY, «/l0Ka3aTenbCTBO OT
IIPOTUBHOTO», «CyIIECTBOBAHUE M E€IUHCTBEHHOCTh MEPIEHAMKYIspa K mpsmoi», «Meroa
reOMETpUYECKHX MecT», «Merton yaBoeHus wenuansl», «Teopema Daneca u Teopema o
IIPONOPLMOHANBHBIX OTpe3Kax», «LleHTp mMacc TpeyronbHuka», «/3mMeHeHne TPUrOHOMETPUYECKHUX
byHKIMI 1pu  Bo3pacTaHuM yriuay, «Dopmynbl AnNs  paAMyCcOB BIHCAHHBIX M OMHCAHHBIX
OKPY>KHOCTEH MpaBUJILHBIX MHOTOYTOJBHUKOBY», «YpaBHEHHUE MpAMON», «/IBmwkenuey, «CBoiicTBa
NBUXKEHUs», «Teopema O MPOU3BEACHHM OTPE3KOB XOpPJA, TEOPEMbl O MPOU3BEACHUU OTPE3KOB
CEKYLIUX, TEOpeMa O KBaJApaTe KacaTeJIbHON.

CnemyeT yMEHBUINTH KOJMYECTBO 4YacoB Ha wu3ydeHue TeM: «CHUMMETpUYHbIE (UTYPBHIL.
OcHOBHbIE CBOICTBa OCEBOM CUMMETpUmN», «LleHTpanbHas cummetpusiy, «I[lapamiensHplil nepeHocy,
«[ToBopot», «IIpeobOpazoBanue mnomodus. I[logoOue COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE
3a/la4d  Ha IIOCTPOEHHE C IIOMOINBI0 LUPKYJIsS M JIMHEWKW», «JleKkapToBbl KOOPAMHATHI Ha
II0CKOCTUY, «Peienune TpeyronsHUKoBy, «Ilomodue hurypy.

BricBoOOAMBIIMECS Yachl UCTIOIB30BaTh HA PEIIEHUE 3a]a4 U TIOBTOPEHHUE.

Buasl  gesarenbHocTH  oOyuaromuxeas ¢ 3IIP, oOyciaoBieHHble  0cOObBIMH
o0pa3oBaTeIbHBIMH MOTPEOHOCTSIMU H 00eCIIeYHBAOIINE OCMBICTICHHOE OCBOCHHE CO/IePKAHUH
o0pa3oBaHus no npeamery «MaremaTuka»

Conepxanne BHUIOB JesTenbHOCTH oOywatomuxcst ¢ 3[IP ompenensercs ux ocoObMu
oOpa3zoBarenbHbIMH MOTpeOHOCTAMHU. [lomumo mmpoko ucnoibzyembix B OOIT OOO oOmwmx st
BCeX 00y4aroIuxcs BUAOB JIEATEIBHOCTH CIEAyeT YCHIUTh BUJbI IEATENBHOCTH ClelUpUUHbIE [T
JAHHOW KaTeropuHu JAeTel, 00ecreunBarolue OCMbICIEHHOE OCBOCHHE COJIepKaHusl 00pa30oBaHMs 10
IIPEIMETY: YCUIIEHUE IPEIMETHO-ITPAKTUYECKON IEATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
YyepeZOoBaHUE BUJAOB JEATEIbHOCTH, 33/€UCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CHUCTEMbI; OCBOCHHE
MaTepuajga C OINOpPON Ha alIrOpPUTM; «IIOLIArOBOCTH» B M3YyUYEHUU MaTepuaia; HCIOJIb30BaHUE
JIOTIOJTHUTENBHON BU3YaJIbHOM OMOpHI (CXeMbl, HIA0JIOHBI, OMOPHbIE TAOIMIIBI); PEYEBOMH OTYET O
npolrecce W pe3yabTare JesTeIbHOCTH; BBINOJHEHHE CIEUATbHBIX 3alaHul, 00ecreyrBaroInX
KOPPEKIMIO PEeryisiuuyd y4eOHO-TIO3HABATENbHOM JESTENbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

TemaTnyeckas u TepMuHOIOrndeckas jgexkcuka coorserctsyer OOIT OOO.

Jns obyuaromuxcess ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS NPHEMBI pabOThl € JIEKCHYECKUM
MaTtepuaigoM 1o npeamety. [IpoBonuTcs crnennanbHas paboTa MO BBEACHHUIO B aKTUBHBIM CIOBaph
o0yJaroImuxcss  COOTBETCTBYIOIIEH  TepMHUHONOrMU. 3yyaemble TEepMHMHBI BBOJSITCS  Ha
MIOJINCEHCOPHOM  OCHOBe, 00si3aTeNbHA BHU3yaJbHAs MOJAJEP)KKA, aJIrOPUTMbI  pabOThI C
OIIpEEIIEHUEM, OTIOPHBIE CXEMBI JJISl aKTyaJIn3allii TEPMUHOJIOTHH.



PABOYASA ITPOI'PAMMA
YYEBHOTI'O KYPCA «'EOMETPHUS». 7-9 KJIACCbI

ey u3yyennsi yueOHOro Kypca

O6mue nenn m3ydeHus ydebnoro kypca «l'eomerpus» npencrasiensl B [IOOIT OOO. Onu
3aKJIIOYAI0TCA, MPEXKJIE BCEr0 B TOM, YTO HAa YPOKaxX reOMETPUH OOYYAIOLIUICS YYUTCS MPOBOAUTH
JIOKa3aTelIbHbIE PACCY)KIEHUs, CTPOUTH JIOTMYECKUE YMO3AKIIOYEHUs, JOKa3blBaTb WMCTHUHHBIC
YTBEPXKJIECHUSI U CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, IIPOBOJUTH PACCYKIAEHUS «OT IPOTUBHOIO»,
OTJIMYaTh CBOMCTBA OT NMPHU3HAKOB, (POPMYIMPOBATH OOpaTHBIC YTBepKIeHUs. B 0o0yueHnn ymeHuro
paccyX1aTb COCTOMT Ba)XHOE BOCIHUTATEIIBHOE 3HAYEHUE U3YyYEHUs T'€OMETPHUH, MPUCYIEEe UMEHHO
OTEYECTBEHHONW MAaTeMaTUYECKOU IIKOJIE.

Bropoil nenpro u3ydeHus: T€OMETPUM SIBJIAETCS HCIIONIb30BaHUE €€ KaK MHCTPYMEHTa IpH
pEelIeHNN KaK MAaTeMAaTHYECKUX, TaK M MPAKTUYECKUX 3a7a4, BCTPEUAIOIIMXCS B PEalbHOMN >KU3HU.
OTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTENbHAS JINHUS B U3YYEHUU I€OMETPUH B 1IKOz€. [ aTOro
YUUTEII0 PEKOMEHAYETCS TOAOUPATh 33aJ]aui MIPAKTUIECKOT0 XapaKTepa JJIsi pacCMaTpUBAEMBIX TEM,
YU4UTh OOyYarouuxcs CTPOUTh MaTEMaTHUYECKUE MOJENU pPEaJbHBIX >KU3HEHHBIX CHUTYyallUui,
IIPOBOJUTH BBIYMCIICHHWS M OLICHUBATh aJCKBATHOCTh IIOJYYEHHOro pesynbrara. KpailiHe BaKHO
NoA4YEpPKUBATh CBSI3M TEOMETPUM C JIPYTUMHM [peAMETaMH, MOTUBHPOBATH HCIOJIb30BATh
OTIpEJICJICHUs] TEOMETPHUECKUX (PUTYp M TOHSATHHA, AEMOHCTPHPOBATH MPUMEHEHHE IMOJIyYSHHBIX
yMeHull B (uU3MKe U TeXHHUKE. OTH CBSA3M Haubojee SpKO BUAHBI B TeMax «BekTopsi»,
«TpuroHomerpuueckue cooTHoueHus», «Meron koopauHaT» U «Teopema IIudaropar.

MecTo yueGHOro Kypca B y4eOHOM IVIaHe

CornacHo yueOHOMY IJiaHy B 7-9 kilaccax u3ydaetcs yueOHbI Kypc «I'eoMeTpus», KOTOPbIi
BKJIIOYAET CIIEAYIONIME OCHOBHBIE pa3iensl conepxkanus: «l'‘eomerpuueckue QUTYpBI U UX
CBOWCTBa», «lI3MepeHHe TeoMEeTpHUECKUX BEIWYMH», a Takxke «/lekapToBbl -KOOpAMHATHI Ha
TUTOCKOCTIY, «BekTopbi», «/IBmkenus miockoctn» u «IIpeodpazoBanus mogo0us».

VY4eOHbIN TUIaH NpeaycMaTpUBaeT M3ydeHHEe TeoMEeTpUHr Ha 0a30BOM YpOBHE, UCXOAS U3 HE
MeHee 68 yueOHbIX 4acoB B yUeOHOM T'ofly, BCEro 3a Tpu roja o0y4yeHust — He MmeHee 204 yacos.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUA)

7 KJIACC

HavanpHble TOHATHS TeoMmeTpuu. Touka, mpsMasi, OTPE30K, Jyd. YTroia. Bumsr yrios.
Beprukanbabie u cMexHbIe yTIbl. buccekrpuca yrina. Jlomanasi, MHOTOyroiabHUK. [lapannensHocTs 1
MEePIEHIUKYISIPHOCTD TIPSIMBIX.

Cummempuunvie (ueypul. Ocrosuvle céoticmea ocesoii cummempuu’™. TIpuMepbl CHMMETPUH
B OKpYXaroIleM MHUpe.

OcHogHble NOCMPOoeHUs C NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Beicota, wmeamana, OuccekTpuca, UX CBOWCTBAa. PaBHOOEIpEeHHBIN W
PaBHOCTOPOHHUM TPeYroJibHUKU. HepaBeHCTBO TpeyrojabHUKa.

CroiicTBAa ¥ TpHW3HAKH PaBHOOENPEHHOTO TpeyroibHUKa. llpw3Hakum  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa ¥ MPU3HAKU MapAJJIETbHBIX NPAMBIX. CymMMa yIJIOB TPEYTroJbHUKA. BHENIHNE yriibl
TPEYroJIbHUKA.

[IpsamoyronbHbIl  TpeyroibHUK. CBOHCTBO MEIHMaHbl MPSAMOYTOJIBHOTO TPEYrOJbHUKA,
poBeACHHOW K  rumnoreHy3e. lIpu3zHaku  paBeHCTBA  IPSAMOYIOJIBHBIX — TPEYTrOJIBHUKOB.
[IpsAMOYTOJIBHEIM TPEYTOJILHHUK ¢ yriioM B 30°,




HepaBeHcTBa B reoMETpUU: HepaseHCmMBO mpey20ibHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yIiie U OOoJIblIeii CTOpOHE TpeyroidbHuKa. [leprnenaukynap 1 HaKJIOHHas.

l'eomempuueckoe mecmo mouex. buccexkrpuca yria M CEpEeIUHHBIA NEPHEHAMKYISP K
OTPE3KY Kak FeOMETPHUUECKHE MECTa TOUEK.

OKpy’KHOCTb U KPYT, XOpZa U IuaMeTp, X CBoWcTBa. B3auMHOE pacnonoxkeHnue OKpyKHOCTH
u npsmoil. KacarenbHas u cexymias K OKpy>XKHOCTH. OKpYy>KHOCTb, BIIMCaHHAas B yroiy. Brimcannas u
OIMCaHHasl OKPYKHOCTHU TPEYToJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajyieiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBajapar), WX NpHU3HAKM M CBoicTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBONCTBa U Npu3Haku. [IpsiMoyronbHas Tpaneuus.

Memoo yosoenus meouanvl. Llenmpanvras cummempus.

Teopema Daneca u meopema o NPONOPYUOHATLHLIX ompeskax. CpeaHue JTUHUH
TpPEYrojbHUKA U Tpaneuuu. Llenmp macc mpey20avHuKa.

Ilooobue mpeyzonvHukos, kospguyuenm nooodus. Ilpusnaku nodobus mpey2oibHUKOS.
[Tpumenenne nogo0us MPH PEIICHUH MTPAKTUIECKUX 3a/1a4.

CpoiicTBa miom@aaeii reomerpudyeckux ¢uryp. DopMmynbl i IUIOMIATH TPEYTrOJbHHKA,
napajuiesiorpaMma, pomoa u tpanernun. OTHOMIEHUE TUIOIACH MOA00HBIX QUTY.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTuaTol Oymare.

Teopema [Iudaropa. Ilpumenenue Teopemsl ITugaropa npu penieHny NpaKTUYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOrO yria NpsSMOYroJIbHOTO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIECTBO. TpuroHomerpuueckue (ynkiwn yrios B 30°, 45° u 60°.

BriucanHble M IeHTpalibHBIE YIVIBI, Yroj MEXJy KacaTelbHOH U XOpAoH. YIibl MexIy
XOplaMH M CeKyIIUMH. BIrcaHHBIE M OMHMCaHHBIE YETHIPEXYTOIBHUKH. B3anmMHOE pacroyioskeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OOmiye kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yriioB ot 0° 1o 180°. OcHOBHOE TPHTOHOMETPHYECKOE TOKIECTBO.
®opMyIibl TPUBECHHUS.

Pemenne TpeyronpHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Penienne nmpakTHIecKux
3aJ]a4u C UCHOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpa3zosanue nooobus. Ilooodbue coomeemcmeeHHbIX 2IEMEHMO8.

Teopema o npouzgedeHuu ompe3Kos xopo, meopemvl 0 NPOU3BEOCHUU OMPE3KO8 CEKVUJUX,
meopema o Kkeaopame KacameibHOLL.

Bektop, mmmHa (MOAynb) BEKTOpa, COHANpaBlIEHHbIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalldd HaJ
BeKkTOpamH. Pa3nokeHue BekTopa MO JABYM HEKOJUIMHEapHbIM BekTopam. KoopauHaThl BekToOpa.
CkansipHOE TPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JUTSI HAXOXKJICHHSI JUTWH H yTIIOB.

JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTU. YpasHeHus npamou M OKPYKHOCTH B KOOpJIMHATaX,
nepecedeHue OKPY)KHOCTEH U MPSAMBIX. MeTo1 KOOPAWHAT U €r0 MPHUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKH. JITMHA OKPY)KHOCTH. I'pajnycHasi W pajuaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

Heudicenus niockocmu u 6HympenHue cummempuu gueyp (21emeHmapHle npeocmasienus).
Ilapannenvnuiii nepernoc. [losopom.

KoHTposbHO-N3MepHUTeIbHbIE MAaTEPHAJIbI

[TpoBeneHue OIEHKH TOCTUKEHUH TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI Y4eOHOTO IpeaMeTa
MPOBOAUTCS B (oOpME TEKYyLIEro U pPYOEKHOTO KOHTPOJIS B BHJE: KOHTPOJbHBIE pPaOOTHI,
CaMOCTOSITENIbHBIE ~ paOOThI, 3aueThl, MaTeMaTHYeCKHE JUKTAHTBl, TMPAKTHUYECKUE pPabOTHI,
MMACbMEHHBIA OTBET IO MHAUBUAYAJIbHBIM KapTOUKaM-3aJaHUSM, TECTUPOBAHUE.



Jnst oOyuatomuxcst ¢ 3[1P Bo3M0OxkHO u3MeHeHne (GOpMYITHPOBKH 33JaHUHN Ha «IIOIIATOBYIO»,
aZanTalyio IpeJUlaraeMoro oO0y4arleMycsi TECTOBOro (KOHTPOJBbHO-OLIEHOYHOI0) MaTrepuaia:
HCIIOJIB30BAHUE YCTHBIX M INHMCBbMEHHBIX HWHCTPYKIUHM, YIPOIIEHHE JUIMHHBIX  CIIOXKHBIX
(GOpMYIMpPOBOK HMHCTPYKLUH, pELIeHHe ¢ ONOpOH Ha aJroput™, oOpasel, HCIO0JIb30BaHue
CTIpaBOYHON MH(POPMAITUH.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K 00Y4EHUIO MaTeMaTHKE U IIeJICHANPaBICHHONW O3HABATEIBHON 1ESTEIbHOCTH;

IMOBBIIICHHUEC  YPOBHA CBOCH KOMIETEHTHOCTH 4cpe3 MPAKTHUYCCKYHO JCATCIBbHOCTD,
TPeOYIOIIyI0 MaTEeMaTHYEeCKUX 3HAHUH, B TOM YHCJIE YMEHHE YUUTHCS Y JPYTHX JIIOACH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIIHMIO, OBITh TOTOBBIM JIEHCTBOBATH B OTCYTCTBHE
rapaHTHi ycrexa,

cnocoOHocTh oOywaromuxcst ¢ 3I[IP k oco3HaHuio CcBOMX JeQHUIMTOB W TPOSBICHHE
CTPEMJICHUS K UX MPEOJOJICHUIO;

CHOCOOHOCTH K CaMOpPa3BUTUIO, YMCHUC CTaBUTb JOCTHIXKUMBIC LICIIN,

yYMEHHE pa3ianyarh y4eOHbIC CHTYallH, B KOTOPBIX MOXKHO JEHCTBOBAThH CAMOCTOSTEIBHO, U
CHUTyallud, TJe CJEIyeT BOCIOJIB30BAaThCA CHPAaBOYHOW HWHPOpMAaNMEd WM  JPYTHMH
BCIIOMOT'aTeIIbHBIMH CPE/ICTBAMU;

CIIOCOOHOCTh MEPEHOCUTH IOJIIYYEHHbIE B X0/1€ O0YUYEHMs 3HAHUS B aKTyaJIbHYI0 CUTYallHIO
(TIpH perIeHNH KUTSHCKUX 3a1a4, TPEOYIOIMX MaTeMaTHYECKUX 3HAHU );

CIIOCOOHOCTh OPHUEHTHPOBATHCSI B TPEOOBAHUAX U MpaBWIIaX MPOBEACHUS MIPOMEKYTOUHON U
UTOTOBOM aTTecTaluy;

OBJIaJICHNE OCHOBaMU ()MHAHCOBOW TPaMOTHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

Osnaodenue yHuseepcanbHoiMu yUeOHbIMU NOZHACAMEIbHBIMU OCUCHEUAMU:

YCTaHABIMBAaTh IPUUYMHHO-CJEJICTBEHHbIE CBSI3W B XOJI€ YCBOEHUS MaTeMaTHUYeCKOTo
MaTepuana,

BBISBJISITH Ie(PULIUT JaHHBIX, HEOOXOAUMBIX JUIsl pEIICHUsS [TOCTABJIEHHOM 3a/1au;

C TIOMOIIBIO YYMTENs BBIOMpaATh CIIOCOO pelleHUs MaTeMaTH4YecKod 3ajjaud (CpaBHMBATH
BO3MO>KHbIE BAPUAHTHI PEIICHNUS);

NPUMEHSATH U PeoO0pPa30BbIBATH 3HAKU M CUMBOJIBI B X0/1€ PEIICHUSI MATEeMaTUYECKHUX 3a/1a4;

yCTaHaBIMBATh UCKOMOE U JIaHHOE MPHU pEelIeHUH MaTeMaTHYeCKOH 3a1auu;

MOHUMATh U UHTEPIPETUPOBATh HH(OPMALIHIO Pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS;

WTIOCTPUPOBATH peliaeMble 3a7aun rpaduyecKuMu CXeMaMu;

3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

MOHMMATh U UCIOJIb30BaTh MaTeMaTHUYECKUE CPEJICTBA HATNSAHOCTH (TpaduKu, TuarpaMMbl,
TaOJIMIIBI, CXEMBI U Jp.) JAJIS WIUTIOCTPALUU, UHTEPIPETAIlH, apTyMEHTAIUH.

Osnaodenue yHusepcantbHoIMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpPraHU30BBIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YYUTEIEM U
CBEPCTHHKAMH B IIPOLIecce pelieH s 3a1ay;

B3aMMOJICHICTBOBaTh M HAXOJUTh OOIIME CIOCOObI paboThl; paboTaTh B IpyMIe: HAXOAUTh
oluiee pernieHre U pa3peniatb KOHQIUKTHI Ha OCHOBE COTJIACOBAHUS MO3ULIMNA U y4€Ta HUHTEPECOB;
clymaTh naptHépa; GopMyIHpoBaTh, ApryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MDIMKTOB MpPU HAIUYUM Pa3HBIX TOUEK 3pEHUs U
paszpemiatb KOHQJIUKTH HA OCHOBE Y4ETa HHTEPECOB M MO3UIUN BCEX YIACTHUKOB,;

apryMEHTHUPOBAaTh CBOIO MO3UIMI0 M KOOPAMHUPOBATH €€ C MO3ULUAMU MNapTHEPOB B
COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM 1€ TeNbHOCTH;



BBITIOJHATH CBOIO YacTh PabOTHI, JOCTUTATh KAYECTBEHHOTO pe3yibTaTa M KOOPAUHHPOBATH
CBOM JICWCTBUS C APYTHUMH YJICHAMU KOMAH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIINI IPOAYKT.

O¢n1adenue yHugepcalbHblMu y4eOHbIMU PE2YIAMUBHBIMU OCUCMBUAMU:

CTaBUTH IIEJIA, BEIOMPATh M CO3/IaBaTh aJTOPUTMEI JIJIsl PEIICHUS YICOHBIX MAaTEeMATHYECKUX
npo0iem;

IJIAaHUPOBATh W  OCYILECTBIATH JESATEIbHOCTh, HANpPaBICHHYIO Ha pelieHue 3ajad
HCCIIEA0BATENIbCKOr0 XapaKTepa.

GbopMyIUpOBaTh M yIEPKUBATh y4EOHYIO 3a7ady, COCTaBISATh IUIAH U MOCIIEIOBATEIBHOCTh
JIeHCTBHI;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMBIC KOPPEKTUBHI;

KOHTPOJIMPOBAThH MPOLIECC U Pe3yNbTaT yueOHOH MaTeMaTUYECKOM 1eATebHOCTH;

aJICKBaTHO OIIEHMBATH MPABUIBHOCTh WM OUIMOOYHOCTH BBIMOJHEHUs Y4eOHOHW 3amayu, e
O00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHNUS;

CIMYaTh CIOCO0 JCHCTBHS W €ro pe3ysbTaT C 3aJJaHHBIM 3TAJOHOM C IIEIBI0 OOHAPYKCHHUS
OTKJIOHEHHM W OTJIWYHN OT 3TaJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PEIICHUH YUEOHOM 3a1a4u;

MOHUMAThH MPHUYUHBI, 10 KOTOPHIM HE ObUT IOCTUTHYT TpeOyeMblil pe3ynbTaT AeATeIbHOCTH,
OTpeeATh TO3UTUBHBIC U3MEHEHUS U HAIIpaBJICHUS, TPEOYIONINE NalbHENIelH paboThI;

PEryJIrupoBaTh COCOO BHIPAKEHUS YMOIIMA.

NPEJMETHBIE PE3YJIbTATbBI

PesynbTarel ocBoeHus yuebHoOro npeamera «MaremaTuka (BKJtouas anredpy, reOMeTpHio,
BEPOSITHOCTb U CTATUCTHUKY)», PacIpeesieHHbIE 110 To1aM 00y4YeHHs, (POpMYIUPYIOTCS MO MPUHLIUITY
n00aBJIeHMs] HOBBIX PE3YJIbTATOB OT rojia K TOAYy, YK€ Ha3BaHHbIE B MPEIbIIYILIUX ToAax MO3ULUH,
KaK IpaBUJIO, JOCJIOBHO HE TMOBTOPSIOTCS, HO YUMTBIBAIOTCS (Pe3yJbTaThbl OYEPETHOrO roja Io
YMOJYAaHUIO BKJIIOYAIOT Pe3yJIbTaThl MPEABLAYIINX JIET).

IJIAHUPYEMBIE ITIPEJMETHBIE PE3YJbTATBI OCBOEHUSA PABOYEN

IMPOI'PAMMBI KYPCA «-'EOMETPUS» (11O I'OAAM OBYUYEHMUS)

OcBoenne yueOHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOIO oOmiero o0pa3oBaHus
JOJKHO 00€CreurBaTh JOCTUKEHHUE CAEAYIOIINX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB!

7 KJIACC

Pacno3naBate  M3y4deHHbIE TE€OMETpPHUYECKHE (UTYpBI, ONpenensiTh UX B3aUMHOE
pacnojoxeHue, n300paxarb reoMeTpuueckue (GUrypbl; BBIMOIHATh YEPTEKH IO YCIOBHUIO 3aJayu.
W3mepsaTh nuHEHHBbIE W YITIOBBIE BETMYMHBL. Pemath 3agaun Ha BBIYUCICHHE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpy0Oyr0 OLIEHKY JMHEHHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B PEaIbHOH KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3THX 0OBEKTOB I10 MOPSIIKY BETHUUHBI.

Crpouth uepTeX)u K T€OMETPUYECKUM 3anadaM (C HMCIOJIb30BAHUEM CMBICIOBON OIOPHI:
HaBOJISIIIME BOMPOCH! U/WIIN alrOpuT™Ma y4eOHBIX JEHCTBHI).

[Tonp30BaThCsl MPU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BaTh MPU3HAKU M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBLHUKOB IPU PELICHUH 3a]1a4.

ITpoBOAMTH 1OKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMH PABEHCTBA IMPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBOWCTBOM
Me/IMaHbl, MPOBEAEHHON K TUTIOTEHY3€ MPSMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPHUECKUX
3a/1a4 (C UCTOIB30BaHUEM 3PUTEIHHON HATJISAHOCTH W/ WA BEpOATHHOU OTIOPHI).

OnpenensaTh NapajuIeIbHOCTh MPSIMBIX C TIOMOLIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HHUMHU
cexymas. OrmnpenensTh MapauIeNbHOCTh MPSAMBIX C TOMOINBIO PABEHCTBA PACCTOSHUNM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IPsIMOM.

Pemate 3amaun Ha KieTyaTon Oymare.



[IpoBOAWTh BHIYUCICHHWS W HAXOAWUTh YHWCJIOBBIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
FEOMETPUYECKUX 3a/1ayaxX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB,
CBOWCTB yIJIOB, OOpa30BaHHBIX NPH MEPECEUYCHUN JBYX MapaUICIbHBIX MPSMBIX CeKyiel. Pemars
MPaKTUYECKHUE 3a/1a4l Ha HAXOXKJICHUE YTJIOB.

NmMeTh npeacTaBiieHUE O MOHATUE TEOMETPUUYECKOTO MECTA TOYEK.

DopMyJIHpPOBaTh OMPEACICHUS OKPYXHOCTU M Kpyra, XOpAbl U JHAMETPa OKPY>KHOCTH,
MOJIb30BATHCSl UX CBOMCTBAMU. Y METh IPUMEHSATH 3TU CBOMCTBA IPU PELICHUH 3a/1a4.

OpHeHTUPOBATbCSI B TMOHATHUAX: ONUCAHHAS OKOJIO TPEYrOJIbHUKA OKPYKHOCTh, LIEHTP
ONMMCAaHHOW OKpyx)HOcTU. OmepupoBaTh Ha 0a30BOM ypOBHE (aKkTaMH O TOM, YTO OHCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, K O TOM, YTO CEPEAUHHBIC NEPIEHINUKYIISIPbI K
CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaThCS B TOHATHIX UM OINEPUpPOBaTh Ha 0a30BOM YPOBHE: KacaTelbHas K
OKpPY>KHOCTH, T€OpeMa O NEPINEHIUKYJSIPHOCTH KacaTeJIbHOM M paauyca, NPOBEAEHHOIO K TOYKE
KacaHM.

Nmetp mpencraBieHne O MPOCTEHIIMX T'E€OMETPUUYECKUX HEPABEHCTB, MX MPAKTHYECKOM
CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOSHUS C TTIOMOILBIO IIUPKYJIS U TUHEHKH.

8 KUIACC

Pacrio3naBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJIBHUKOB, HMX 3JEMEHTHI, IOJIb30BAaThCA HX
CBOWCTBaMH IPH PEUICHUN T€OMETPHUYECKUX 3a]1ad.

OpueHTUPOBAThCS B MOHATUU — TOYKH MEPECeUeHUs] MeIMaH TpeyrojpbHUKa (LIEHTpa Macc) B
peleHnH 3a1ad.

Brnaners moHsTHEM CpeHEH TMHUM TPEYTOJIbHUKA U TpaNeluy, IPUMEHITh UX CBOWCTBA MPHU
peIIeHNH MPOCTEHITNX T€OMETPHUECKUX 3a1ad. MiMeTh npencraBinenne o reopeme darneca u Teopeme
O TPOMOPLHUOHAIBHBIX OTpe3KaX, MPUMEHATh UX JJIs PeleHUs MPaKTHYECKHX 3a/1ad (¢ omnopod Ha
3pUTEIBHYIO HATJISAHOCTB ).

[TpuMeHATh TpU3HAKK MOJ00US TPEYTOJLHUKOB B PEIIEHUH HECIOXKHBIX I'€OMETPHUYECKUX
3ajad.

[Tonws3oBatbest Teopemoii [Tudaropa 1i1st pereHus: reOMeTPUYECKUX M MPAKTUYECKHX 3a/1a4.

Bnagers moHATHAMH CHHYyCa, KOCHHYCa ¥ TaHTEHCa OCTPOrO Yrila TPSMOYTOJIBHOTO
TpeyroipHuKka. I[lonb30BaThCsl 3TUMH MOHATHAMHU JJIS PELICHUs MPAaKTUYeCKUX 3aaay  (MpH
HEOOXOMMOCTH C OMOPOH Ha AJITOPUTM MPABUIIA).

Boruncnsate (pa3nuyHbiMH crioco0amMu) (¢ Omopoil Ha CHpPaBOYHYIO MH(OPMAIIHIO) TUIOIMIATH
TPEYrojbHUKA U IUIOUIAId MHOTOYTOJbHBIX (UTyp (MOJIb3YACh, I/I€ HEOOXOIUMO, KAIBbKYISTOPOM).
[TpuMeHATH MOJy4YeHHbIE YMEHHUS B IPAKTUUYECKUX 3aauax.

Brnanerp MOHATHSMH BIMCAHHOTO W IEHTPAIBHOTO YTIJa, HWCHOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriiax MEXay XOpAaMu (CEeKYIIMMH) U yIiie MEeXIy KacaTeIbHOH M XOpAoi mpu
pEIIeHUH MTPOCTEUIITNX TEOMETPUICCKUX 3a/1aY.

Bnaners NOHATHEM OIMMCAHHOTO YETHIPEXYTOJbHHKA, NMPUMEHATH CBOMCTBAa OMHMCAHHOTO
YeTHIPEXYTOFHUKA TPU PEIICHUH MTPOCTEHINIX 3a1a4.

[TpuMeHSATH MOJTyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHUECKUE MOJIEIH [l 3aa4
peambHON JKM3HH W TIPOBOAHWTH COOTBETCTBYIONIME BBIYHCICHHS C NPUMEHEHHEM I0I00Us |
TPUTOHOMETPHUH (TI0JIB3YSICh, TJIe HEOOXOUMO, KAJIbKYISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpHUUYECKUE (DYHKIIUU OCTPHIX YIJIOB, HAXOJIUThH C UX MOMOIIBIO Pa3IUYHbIE
3J€MEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOJbHBIX TPEYTOJbHUKOBY).
HaxomuTh (¢ HOMOIIbIO KaNbKYISTOPA) JIMHBI M YTJIbI ISl HETAOJIWYHBIX 3HAUEHUH.

[Tonb3oBaTbest hopMyTamMu MIPUBEACHUS U OCHOBHBIM TPUTOHOMETPUIECKIM TOXKIECTBOM JIJISI
HAXO0XJACHUS COOTHOUICHUH MEXy TPUTOHOMETPUYECKUMHU BETUYMHAMU (C OMOPOM Ha CIPABOYHYIO



uH(OPMAIIHIO).

Hcnonp30BaTh TEOpEMBl CHHYCOB M KOCHHYCOB JUISI HaXO)KIEHUS DPA3IMYHBIX DIIEMEHTOB
TPEYrOJIbHUKA («PEIICHWE TPEYrOJIbHUKOBY»), IPUMEHITh UX MpPU PEIIEHUH MPOCTEHIINX
FEOMETPUUYECKUX 3a7ad.

Brnaners mousTHsMH TpeoOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaTbesa CBOWCTBAMM MOJOOMS IPOM3BOJBHBIX (UIYp, YMETh BBIYMCIATH JJIUHBI U
HAXOJUTh YIJIbI Y MOJOOHBIX (uryp (o ajroputMmy ydeOHbIX neicTBuii). IlpuMeHsTH CBOHCTBa
1o100us B MPAKTUYECKHUX 33/adax. YMeTh MPUBOAUTH IPUMEPHI OJO0HBIX (PUTYp B OKpY’KaroIieM
MHpe.

[Tonp3oBaTbess TeopeMamu (IO BU3YaJdbHOM OIOpE) O MPOM3BEIEHUM OTPE3KOB XOpA, O
IIPOU3BEICHNUN OTPE3KOB CEKYILUX, O KBaAPaTe KaCaTCIbHOM.

[Tonp30BaTbcsl BEKTOpAaMU, IOHUMATh UX T€OMETPUYECKUNA U (PU3MUECKUM CMBICT, IPUMEHATh
UX B pEIICHHUH TeOMETPUYECKHX M (u3ndeckux 3amad. [IpUMEHSATh CKalsIpHOE NPOU3BEICHHE
BEKTOPOB JUIsl HAXOKICHUS [UIVH U YTJIOB.

Ilonb30BaTbCcsl METOAOM KOOPJAMHAT HA IUIOCKOCTH, IIPUMEHATh €ro B pEUICHUU
TFEOMETPUUYECKUX U NTPAKTUYECKUX 3a]a4.

Biamers NOHATHAMM INPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JIyTH
OKPYXKHOCTHU M paJIMaHHOM Mepbl YIi1a, yMETh BBIUMCIIATH IUIOIIAb KPyTa U ero 4acTei (¢ onopoi Ha
crnipaBouyHyI0 HHpopManuio). [[puMEeHsATh MoTydeHHbIE YMEHHS B TPAKTUYECKHX 3a/1a4ax.

HaxonuTe ocu (MM LEHTPbI) CUMMETpUM (UrYp, NPUMEHATh JABMKEHMS IIJIOCKOCTH B
MIPOCTEUIINX CITyYasX.

[TpyMeHATH MOIY4YEHHBIE 3HaHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIIN Ul 3a1a4
peaIbHOM JKM3HM U TPOBOJIUTH COOTBETCTBYIOLIME BBIYMCIEHUS C NPUMEHEHHEM moao0us u
TPUTOHOMETPHUECKUX (PYHKUIUH (T10JIB3YSCh, I/Ie HEOOXOIUMO, KAJIBKYIIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reomerpuueckue GUrypsl u
1 I/If cBoricTBa. Mzme epHHe reOMg H}tllre):cxnx 14 0 0 bubamorexa LOK
' p P https://m.edsoo.ru/7f415e2e
BEJINYMH
bu6mmoreka [IOK
2 Tpeyrombiikir 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 14 1 0 bubnuoreka [IOK
TpEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 0 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 IToBTOpenue, 00001IEHNE 3HAHUN 4 1 0 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
1 Herbpexyronp ks 12 1 0 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 0 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 0 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 0 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 0 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0000MeHHE SHANNH 0 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 0 bubnnoreka [JOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1 0
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! 0 https://m.edsoo.ru/7f41al2c
bubmmoreka IIOK
4 JlexkapToBbI KOOPINHATHI HA TNIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 0 0 brbmmorexa [TOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bubmmoteka IIOK
y JlBIKeHNS TI0CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT but6mmorekxa [IOK
7 Ny 7 2 0
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPHUS» (I10 I'OJAM OBYUYEHUA)
TemaTtnueckoe MmIaHUPOBAHUE M KOJTUYECTBE YaCOB, OTBOAMMBIX Ha OCBOCHUE KaXKIOW TEMBbl y4eOHOTO Kypca

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

7 kaacc (He MeHee 68 u)

Ha3Baunmue
OcHoBHOE coiep:KaHue OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00Y4AKIIHUXCS
pa3aesia (TeMbl)
Kypca (41cJjio
4acoB)
IIpocreiimme [Tpocreiimne reomeTpuyecKkue 0OBbEKThI: TOUKH, PSMBIE, Iy4d | POPMYJIHPOBATHL OCHOBHBIC TTOHSITHS U ONPEICTICHUS.
reoMeTpuyecKue |¢ yriibl, MHOTOYTOJBHUK, IOMaHasl. Pacno3naBarb  u3y4YeHHBIE  TE€OMETpPUYECKHE  (DUTYPHI,
¢urypsi CMexxHbIE M BEPTUKAIbHBIE YIJIbI. onpefeJsiTb HX B3aUMHOE paCIOJIOKEHUE, BBINOJHATH
U MX CBOMCTBA. Pabora ¢ mpocTelmumMu 4epTexamu. YepTEXK MO YCIOBHIO 3a/layu (C UCIOJIb30BAHUEM CMBICIIOBOM
HN3mepenue N3mepenne NUHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYMCICHHUE |OMOPHI: HABOASIIME BOMPOCHI W/WIA QIrOpUTMa y4eOHBIX
reOMeTpMYeCKUX | OTPE3KOB U YTJIOB. JIEeNCTBUN).
BeJIMYMH [lepumerp u  momans  ¢uryp, cocraBieHHbIXx w3 |[IpoBOAMTH TpOCTENIINE TOCTPOCHHS C TIOMOIIBIO IUPKYIIS U
(14 4) PSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsaTh IMHEWHBIC U YTIIOBBIC BETUYHHBI TEOMETPUICCKUX U
MPAKTUIECKUX OOBEKTOB.
OnpenensiTb «Ha TIa3» pa3Mepbl pEAIbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIIEHKY X Pa3MEpOB.
Pemiatp 3aauyu Ha BBIUMCIEHUE JIMH OTPE3KOB M BEIUYMH
YTJIOB.
PemaTtp 3a/1auu Ha B3aMMHOE PACTIOI0KEHUE TEOMETPUICCKUX
duryp.



IIpoBoauTh KiIacCU()UKALUIO YIIIOB, BBIYHCAATH JTUHEHHBIE U
YIJIOBbIE BEIUYMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIE
JTIOKa3aTeJIbHbIE PACCYXKIACHHUS.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS reOMeTPHH.

TpeyroabHuku
(22 9)

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

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

[TpoTuB OonblIell CTOPOHBI TPEYrOJIbHUKA JIEKUT OOJIBIIUI

yToJL.

Pacno3zHaBaTph napbl paBHBIX TPEYTOJIBHUKOB Ha T'OTOBBIX
gyepTexkax (C yKazaHMEM IMPHU3HAKOB) MPH HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cneactBust  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIBLHUKOB.

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




[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanoil.
IIpAMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUHU.

OTpe3Ka; INepuMeTpa TPEYrojbHUKA MPH HEOOXOJUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOWCTBA U NPU3HAKU PaBHOOEIPEHHOIO
TPEyroJIbHUKA.

CrponThb yepTeku, pemiaTh 3aa4M C IIOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPAMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/adyax (C HCIOJIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJAIIME BOMPOCH H/WIM AITrOpUTMAa Y4eOHBIX
JIEHCTBHI ).

Hcnonb3oBath 1UPPOBBIE pPECYPCHI
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

JId  HCCJICI0BaHUSA

ITapanneabHbie [TapayenpHble mpsiMble, HUX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  MOHATHE — TMAPAUICTBHBIX  MPSIMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH MPAKTUUECKUE TPUMEPHI.
yIJI0B HepeceyeHH MapauiebHbIX MPSAMBIX CEKYILEH ). M3y4yaTh cBoiicTBa yrioB, 0Opa30BaHHBIX IPHU NEPECEUEHUU
TPeyroJibHUKa [lpu3Hak  mapaJenbHOCTH  HPSMBIX — 4Y€pe3  PaBEHCTBO |[1apaUIEIbHBIX IPSMBIX CEKYyILEH
(14 v) PACCTOSHUN OT TOYEK OJHOM MPSMOM 10 BTOPOU IPAMOM. IIpoBoauTs noka3arenbcTrBa. MOPMYJIHPOBATH TeopemMy
CymMa yriioB TpEyroiabHUKA U MHOTOYTOJIBHUKA. NapajyIeIbHOCTH  JIBYX TPSAMBIX C  IIOMOLIBIO  YIJIOB,
BHeniHue yrisl TpeyrojibHuKa 00pa30BaHHBIX IPU MEPECEYEHUM OITHX MPSIMBIX TpETheil
IPSAMOM.
BeIyucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
Haxoaute uucioBsle M OyKBEHHbIE 3HAYCHHSA YIJIOB B
reOMETPUUYECKUX 3a7jadaX C UCIIOIB30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPHH.
OKpysKHOCTH OKpy>KHOCTb, XOpJIbl X IUAMETPBL, UX cBoMcTBa. KacaTenpHas k| @opMyJIMpPOBaTh — ONpeAeseHUusl:  OKPYXHOCTH,  XOpPJBI,
H KpYT. OKpYKHOCTH. OKpYXXHOCTb, BIIMCAaHHas B yrou. [lomamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHocTH. M3yuaTrh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeounHbili|CBOMCTBA, NPU3HAKH, CTPOMTDH YESPTEKH.
NOCTPOEHHSA NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccaenoBarh, B TOM 4HCIIe HCNOAb3YS HU(POBbIE pecypcehl:

(14 9)

OKPY)KHOCTB, OINMMCaHHAasA OKOJIO TPCYrOJIbHHKA. Broucannas B

OKPY’KHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPYKHOCTH,




TPEYTOJIBHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAaHHOMW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEIbHbBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceyeHuy OUCCeKMpUC Y2108 Mpey2obHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBJilaieBaTh NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPY)KHOCTEH  TpEyroJbHUKA, HAXOAMTh ILEHTPbl 3THUX
OKPYKHOCTEH C OIIOPOX HA aIrOPUTM IIPABUIIA.

PemiaTh OCHOBHBIC 3aJaYM HA MOCTPOEHME: YIa, PAaBHOIO
JTAaHHOMY; CEPEIMHHOI0 MEPIECHINKYJISIpa TaHHOTO OTPE3Ka;
OpsAMOM,  MOpPOXOIAIIEd  4Yepe3  JaHHYH  TOYKY U
MEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB 10 pPa3IU4YHBIM d3JEMEHTaM Ipu
HEO0OXOIUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS FTEOMETPUH.

IHoBTOpEHME,
00001IeHnE
3HAHMI

(49)

[ToBTOpenue u 0000IIEHHE OCHOBHBIX IMOHATHH W METOIOB
Kypca / Kiacca.

Pemathb 3aJla4M Ha IOBTOPCHHUC, HIIIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3/IMYHbBIMHA YaCTAMHA KypcCa.




8 kJi1acc (He meHee 68 4)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BH/BI J1€ATCIBHOCTH Oﬁy‘lalOllIHXCH

YeTbIpEéXyroJbHUKH

KBaJpar),

[Tapamnenorpamm, ero npusHaku U cBoiicTBa. YactHble ciiydau | U300pakaTh U HAXOAUTh HA YepTEkKax

napajuieJorpaMmMoB  (MPSIMOYTOJIBHUK, POMO, UX | YETBIPEX YTOJbHUKUPA3HBIX BUJIOB U X JIEMEHTBI.

(12 u)

npusHaku 1 cBoiictBa. Tpanenus. PaBHoOOKast 1 IpsIMOYTOJIbHAs

TpalCluu.

Yosoenue meouanvl. [lenmpanvrnas cummempus

®opmyanpoBaTh omnpeeIeHUs: napajiesorpaMma,
IpSMOYTOJIbHUKA, pomOa, KBaJpaTa, Tpaneluu, paBHOOOKOMH
Tparnenuu, IpMOYToJIbHOM TpaneuH.

Hcnonb3oBaTh mnpu  pelieHMH MNPOCTeHIIUX  3agaq
IPU3HAKU U CBOMCTBA: MapajjesnorpaMma, npsiMoyrojibHUKa,
poMba, KBajpaTa, Tpamelud, pPaBHOOOKOW Tpameruu,
IIPSIMOYTOJIBHOM TpareLuy.

IIpuMeHsATL MeTOd YIBOCHHS MeEAMaHbl TPEYrOJIbHUKA C
ONOpPO¥ Ha AJITOPUTM ITpaBUIIA.

Hcnoab3oBaTh 1MQPOBBIE peCcypchl A UCCIEIOBAaHUS
CBOWCTB M3y4aeMbIX QUTyp.

3HAKOMUTHCA C UICTOPHEN PAa3BUTHA Ie€OMETPHH.




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

Teopema Daneca u meopema 0 npONOPYUOHATLHBIX OMPEKAX.
Cpennsist IuHUS TpeyroyibHuKa. Tparenus, e€ cpeIHss JIMHUS.
IlponopyuonanvHvlie  ompe3Kku,  NOCMpoeHue  Yemsepmoco
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmea yeHmpa macc 8 mpeyeobHuKe.
IlooobHble  mpeyeonbHUKU. Tpu  npusznaka
mpeyzonbHuxo8. IIpakTudeckoe npuMeHeHHe.

nooobus

IIpoBoaANTL MOCTPOEHHUS C TOMOUIBIO LIUPKYJIA U JTUHEUKH C
ucnojb3oBaHue  TeopeMbl  Qajeca U TEOpeMBl O
[IPONOPLUMOHAIBHBIX ~ OTpPE3KaX, CTPOMTh  YETBEPTHIU
IIPONOPLUOHAIIBHBIM  OTPE30K C OINOPOH Ha 3PUTENBHYIO
HarJIsJHOCTb.

HaxoauTh 110100HbIE TPEYTOJIBHUKU HA TOTOBBIX YepTexkax
yKa3aHHUEM COOTBETCTBYIOIIMX IIPU3HAKOB ION00US IpU
HEO0OXOIMMOCTH C BU3YAJIBHOH OIOPOH.

Pemates 3agaum Ha NOJOOHBIE TPEYrOJBHUKH C IOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI YEPTEeXKEH M HaXO0XKICHUSA
NOJOOHBIX ~ TPEYTOJBHUKOB  TPH  HEOOXOIMMOCTH  C
HaIIpaBJIAOIIEH TOMOIIBIO.

IIpoBoauTh 10KA3aTEJBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
000U HECIIOKHBIX I'€OMETPUYECKUX 3ajjad ¢ ONOpod Ha
JITOPUTM y4eOHBIX JIeHCTBUM.

IIpumeHsiTH  MOJNyYEHHbIE  3HaHMS  [PU  pELICHUHU
reOMEeTPUYECKUX U NMPAKTUYECKUX 3a/1a4 P HEOOXOAUMOCTH
C HaINpAaBJIAIOUIEH TIOMOILBIO.

3HAKOMHTBCS ¢ HMCTOPHEH Pa3BUTHS FEOMETPHH.




IInomans.
Haxoxxnenue
IJIoaaen
TPeyroJibHMKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILtomanu
nmoa00HbIX Gpuryp
(14 v)

[TonsiTue 06 00IIEH TEOPUH TIITOIIATIH.

@opmynbsl AN TUIOMIATU TPEYroJbHUKA, MapajuieorpaMmma.
Omuowenue niowadei mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu oowetl 8bLCOMOIl.

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

[Tnomanu ¢puryp Ha KiIeT4aTol Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3anaun ¢
NPaKTUYECKUM COJIEp)KaHHeM. Peuwenue 3a0au ¢ NOMOWbIO
Memooa 6CnoMo2amesibHolU Niouaou.

OB.]'Ia)IeBaTB NEPBUYHBIMU TPEACTABJICHUSAMU 00 0611_16171

Teopuu Iomwaa (Mmepel), ¢GOpMYJIHPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICIL.

[Tpumensats  ¢opmynbl  IUIOMIAAM  HapajliesIorpaMMa,
TPEYrojbHUKA, TpaleUUd C ONOpOM Ha CIPAaBOYHYIO
nHpopManuro.

IIpumensTo bopmybt iouiaau BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 TUaroHaau U yroj MeXAy HUMHU C
OIIOPOi1 Ha CIIPaBOYHYIO UH(POPMALIUIO.

Haxoauth 1uiomaau ¢uryp, u300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIL30BATh Pa30MEHNE HAa YaCTU U JOCTPOCHHE.
Pa30upaTh npuMepbl UCIOJIB30BaHUS BCIIOMOTaTeIbHON
IUIOINAM JUIs PELIEHUs] TeOMETPUUYECKHUX 3ajiau.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuucasTh I0IAAH Pa3InYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemarh 3a1a4m Ha IO/ C IPAKTUYECKUM COJIEPIKaHUEM
M10CJIE COBMECTHOT'O aHAJIU3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 u)

Teopema Iludaropa, €€ H0Ka3aTeNbCTBO W TPUMEHEHHE.
O6parnas Teopema [udaropa.

OnpesienieHre TPUTOHOMETPUUECKUX (DYHKIMHA OCTPOro yrua,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B IPSIMOYTOJILHOM
TpeyroibHuKe. OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO.
COOTHOIIEHHST ~ MEXIy CTOPOHAMH B  NPAMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBatek TeopeMy Iludaropa, mcmoab3zoBaTh e B
MIPAKTUYECKUX BBIYUCICHUSAX.

Brnagets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yIJia, NPOBEePATh UX KOPPEKTHOCTD.

BbIBOANTH ~ TPUTOHOMETPUYECKHWE  COOTHOLIEHHS B
OPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(pOPMALHUIO.

HceaenoBarh  COOTHONIICHWST  MEXKAY  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAONIEH TOMOMIBIO.

Hcnoab3oBate  GOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JIJIs1 HAX0XKJICHUS
COOTHOILLIEHUN MEXJIy TPUTOHOMETPUYECKUMH (YHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHOC




nHpopManuro.

IIpuMeHSITHh TOTYYCHHBIC 3HAHUS U YMCHHS TPU PEIICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOi Ha
AITOPUTM TIPABUIIA).

3HAKOMHTHCS ¢ HCTOPUEH PAa3BUTHS TCOMETPHH.

Yribl B Brincansble 1 LEHTpalbHBIE YIUIbI, YOI MEXAY KacarenbHOH U | MOpMYJHPOBATH OCHOBHBIE OIPE/ACICHHUS, CBSI3aHHBIC C

OKPY’KHOCTH. XOpHIoi. yIJ1aMu B Kpyre (BIIMCAHHBIM yroj, HEHTPaJbHbIN YToi).

Bnncanuble VTibl MEXAY XOpAaMU U CEKYLIUMH. HaxoauTh BnMCaHHbBIE YIVIBI, ONUPAIOLIUECS HA OJIHY IYTY,

U ONHCAHHbIE Brivcannbple ¥ ONMMCAHHBIC YETHIPEXYTOJIBHUKH, UX MPU3HAKU U | BBIYUCIAATH YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTIIax,

YeThIPeXyroJbHHUK |CBOWCTBa. IlpuMeHeHHe 53TUX CBOWCTB IpU  pEIIEHUM | TEOPEMBl O BIUCAHHOM YETBIPEXYTOJbHHUKE, TEOPEMBI O

u. TeOMETPUYECKUX 3a]1a4. [EHTPAJIILHOM YTJIe TPH HEOOXOAMMOCTH C BH3YaJIbHOU

KacarenbHble B3auMHoe pacmonoxkeHue JByX OKpyxHocTed. Kacanue|omnopoii.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBath, B TOM 4KCie C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanmue BITMCAHHBIC U OTIMCAHHBIE YETHIPEXYTOIBHUKH, BHIBOAMTH X

OKPY’KHOCTeH CBOMCTBA U IPU3HAKHU II0CJIE COBMECTHOTO aHAJIN3A.

(13 9) Hcnoab3oBaTh 5TH CBOWCTBA M INPU3HAKKA IIPU PEUICHUHU
3ajau.

IMoBTOpeHUE, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METOAO0B KypcoB 7 MU 8 |Pemars 3agauyM Ha MOBTOpPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00o0menune KJIacCcOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTSIMH Kypca.

3HAHHI

(4 9)

9 kaacc (He MeHee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH




Tpuronomerpusi. | Onpenesnenne TpuroHoMerpuyeckux (GpyHkuuid yrios ot 0° 10| @opMyaMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHUYECKHUX
Teopembl 180°. KocuHyc W CHHYC OpsAMOro W Tymoro yria. Teopema|QyHKIMH TYNbIX M TPSIMBIX YIJIOB C BHU3YaJbHON OIMOPOI.
KOCHHYCOB U KocuHycoB. (O00OmEHHAsA) TeopemMa CHHYCOB (C¢ pamuycom | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOpPEMY CHHYCOB (C
CHHYCOB. ONMUCAaHHOUN OKpYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYKH | PAIUYCOM ONUCAHHON OKPYXHOCTH).
Peienne YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroibHUKH C OMOPOH HAa QJITOPUTM Y4EOHBIX
TPEeyroJibHUKOB dopmyIia MIOM@AAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJ | JEHCTBUI.
(16 4) Mexny HuMu. @opmyria miIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemars  mpakTuyeckue  3a/a4M, CBOASIIHECH K
JUATOHAIA U YTOJl MEXK]Ty HUMHU. HAXOKIEHUIO PA3TUYHBIX )JIEMEHTOB TPEeYroJbHUKA.
[TpakTHyeckoe npuMeHEeHNE TOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooodus. OcBanBaTh NOHATHE npeoOpa3oBaHus moao0us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HccnenoBaTth OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (PUTYp TpHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl mogodus B
COOTHOIIIEHHUsI B npou3BeO0eHuU OMmpe3Ko8 CeKywjux, meopema o0 Keéaopame|OKpPYyKaroUlel 1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvho. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coomHoweHuss mexcoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPey20JIbHUKOB.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopbl OnpeneneHyue BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHI KakKk HAMpaBICHHBIE OTPE3KH,
(12 ) YMHO)XEHUE BEKTOPA Ha YUCIIO. uccae10BaTh TeOMETPHUYCCKUI (mepemernieHue) "

®u3N4eCcKuil 1 FTeOMETPUYECKUI CMBICIT BEKTOPOB.
Pa3znoxkeHne BexkTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansipHOE NPOU3BEEHHE BEKTOPOB, €r0 MPUMEHEHUE IJis
HaXOXJICHUs [UIMH U YIJIOB.

Penienne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHne BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

¢busznueckuil (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeneHMs CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4UCIIO, HCCIeA0BATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLUi.
Pemiare reoMerpuyeckue 3aladyd ¢ UCIOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJMTb €r'0 OCHOBHBIE CBOMCTBA.

BeruuciasaTs CyMMy, pa3sHOCTh U CKaJSIPHOE IPOU3BEIICHUE

BEKTOpPOB C OIIOPOM Ha




BEKTOPOB B KOOpPIMHATAX.
IIpuMeHATH CKAJIpHOE MPOU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPAMHATBI TOYEK Ha INIOCKOCTH. OcBauBaTh NOHATHE [IPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOPAMHATBI Ha| Vpasnenue npsamou. YTI0BOM KO03(ULHEHT, TaHIeHC YIya |JAeKapTOBBIX KOOPAMHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U IEPICHIUKYIIIPHBIC IPSIMBIE. HccaenoBath ypaBHEHUE IPAMOU U OKPYKHOCTH € OIIOPOH Ha
(9 9) YpaBHeHHEe OKpYKHOCTM. HaxoIeHue KOOpAWHAT TOYEK | BOIPOCHBIM ILJIAH.
IIEPECEUECHUS OKPYKHOCTH U MPSMOM. Haxonuts LIeHTp U paguyc OKPYKHOCTH 110 €€ YPaBHEHHIO.
Meroza KOOpAMHAT NPU PELIEHUH T€OMETPUUECKUX 3a1a4. Pemiate 3a1a4M Ha HAXOXKJACHUE TOYEK IIEPECEUEHHUS TPSMBIX
Hcnonp30BaHne METOAA KOOPAMHAT B IPAKTUYECKUX 3a7adax U OKPY’KHOCTEH € IOMOLIBIO METOJA KOOPINUHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro ko3dduuuenra npsamon
IIpY PELICHUM 3a4ad, I ONPENCIICHUS PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI IIPH PELICHUH N€OMETPUYECKUX H
IIPAaKTHYECKUX 3a7a4, Ui IIOCTPOCHUsS MaTeMaTH4YECKUX
MoJieIel peasibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
Ilonb30BaTbCsA Uil INOCTPOCHHST U MCCIECIOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
IIpaBuiabHbIe IIpaBuUnBHBIE MHOIOYIOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB.| DOpMyJMpOBaTh OIpeseiIeHUE IIPaBUJIbHBIX
MHOIOYIroJbHUKH. |Yucino m M JuuHA OKPYKHOCTH. [[nMHA JyrM OKpPYKHOCTHU. | MHOTOYT'OJIBHUKOB, HAXOAUTh UX DJIEMEHTHI.
Jumna PanuanHasg mepa yria. ITo1b30BaTHCHA MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY’KHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nJioiajei

8w

[lnomane Kpyra W €ro 53JE€MEHTOB (CEKTOpa W CErMEHTa).
Boruncnenue mnomanen Gpuryp, BKIIOYAIOIUX 3JIEMEHTHI KpyTa.

MIOMOILBIO NPAaBUIIBHBIX MHOI'OYTOJIBHUKOB, OIpPeNeJsiTh
YUCIIO 7T, JUIMHY YTU U paJlaHHYI0 MEpy yIJia 1o oopasiy.
IIpoBoauTh Mepexox OT paiMaHHOW MEPHI yrila K IpagyCHOU
1 Ha00O0pOT IO BU3YyaJIbHOM omope.

OnpepenssTh mIomans Kpyra.

BoiBoauTh hopmyiibl (B rpalyCHON U paiuaHHOW Mepe) s
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IIJIaH.

BoruucasaTs miomand  GuUryp, BKIIOYAIOUIMX —AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(OPMALIHUIO.
Haxoautp miomaau B 3ajauax peaibHOU KU3HU.

JABuaxenuns Tonamue o 08udcenuu NI0CKOCMU. Pa3oupare  npumepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
IVIOCKOCTH Ilapannenvnuiti nepernoc, nogopom u cummempus. Ocu u yenmpul | IBUKEHUS, LIEHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEMPUU. @®opmMyIMpPOBATh ONPEJIEICHUS MMapajluIeIbHOTO IEpPEeHoca,
IIpocmetiwue npumenenus 6 peweHuu 3a0au. IIOBOPOTa MU OCEBOM CHUMMETPUHM C BHU3YaJIbHOM OMOpPOIl.
HaxoauTh HEmoIBHKHbBIE TOYKHU 0 00pa3Ily.
HaxoauThb 1IEHTPHI U OCH CUMMETPHUI MTPOCTEHIINX (HUTYD TTO
oOpasiy.
Ilpumenamey napannenvHvlil NEpPeHoc U CUMMEmpPUio Hnpu
peuleHuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzosams 0151 nocmpoenust u uccied08aHull Yyugposwie
pecypcbi.
IToBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00001eHHE, KJIacCOB, 000OIIEHHE U CHCTEMaTH3aIHsl 3HaHU . MHOTOYTOJIbHUK, PaBHOOGAPEHHBI ¥  PaBHOCTOPOHHUMN
cucreMaTusauus | llpocreiimme reomerpudeckue (GUTYpPBI W WX CBOWCTBA. | TPEYrOJBHHUKH, MPSIMOYTOJIbHBI TPEYrONBHUK, MeEAHnaHa,
SHAHMITZ W3mepeHne reoMeTpuuecKiux BEIHYHH. OuccekTpruca M BBICOTA TPEYrOJNbHUKA, MHapajiesorpamMm,
(7 ) TpeyronbHUKH. poMO, IPSAMOYTOJIBHUK, KBaJapat, Tpameuus; OKpyKHOCTb,

[TapannenbHble U NEPIEHAUKYJIISPHBIE IIPSMBIE.

OKpyXHOCTh U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY’KHOCTH. BrnucanHple ¥ ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.
YeTsIpEXYrOJbHUKU.
YETBIPEX YT OJIbHUKHU.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTrOJIbHUKOB.

IIpaBuIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan moqoOHBIX GUTYp.
JlekapTOBBI KOOPIMHATHI HA TIOCKOCTH.

Bnucanzsie )51 OITMCAHHBIC

KacaTelbHasl; paBEeHCTBO U nojao0ue (uryp, TpeyrojibHUKOB;
NapajuIeIbHOCTh M NMEPHEHAUKYISIPHOCTh IPSIMBIX, YTOJl
MCXKAY HOpsAMbBIMH, CHUMMCTPHUA OTHOCHUTCIBHO TOYKH H
IPSIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA yIVa, IUIOMIAMb,
epUMETP.

HUcnonv3oBate  (¢opmyabl: nepumerpa U IUIOIIALU
MHOTOYI'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU KpYTa,
00BbEMa MPSMOYTOJIBHOTO MapajuIesIenuIe s1a.

OHCpHpOBaTb MNOHATUAMM: IpsAMOYroJibHas cucreMa
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH IOHIATHUS JJA
IIPEJICTaBICHNs] JaHHBIX U PEIICHUs 3ajad, B TOM YHCIE W3
JIPYTruX y4eOHBIX MPEAMETOB.

Pemars 3agaym Ha TNOBTOPEHHE OCHOBHBIX IOHSTHH,




BCKTOpBI Ha IIJIOCKOCTH.

WJUTFOCTPAIMIO CBA3EH MEXIY pa3IMYHBIMU YacTsIMHU Kypca.
BouiOupats MeToa [U1s pelieHus 3a1a4H.
PemaTth 3324y U3 IOBCETHEBHON YKU3HU.




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eomeTpus: 7-9-e kitaccol: 0a30BbIi YPOBEHB: yUeOHHUK, 7-9

knaccel/ Atanacsa JI.C., Byry3os B.®., Kanomies C.b. u npyrue, Akiponepaoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

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

2 7 JI.C. Atanacsu Pabouas TeTpaan MockBa
['eomerpus [IpocBenieHue

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

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

5 8 A.B.®apxkoB TecTbl Mocksa
rE€OMETPHS «IK3aMEH»

6 | ['eomerpus MunieHko Tematuueckue MockBa

7,8,9 KII. TECTHI [IpocBenieHue
7 | 'eomeTpus M.A. Nuenckas | CaMoCTOSITEIbHBIC Mocksa
7,8,9 k1. U KOHTPOJIbHBIC [Ipoceemenue
paboTHI

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

9 TexHoyoruyeckue

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

10 7.8,9 Meroauueckue MockBa

I'eomerpus JI.C. Aranacsn
BroC pPEKOMEHIAIU Y. «IIpocsetenue»

11 7,8,9 IToypounsie MockBa

["'eomerpus H.@. Taspuiona pa3}§;60TKH "BAKQO"




K YMK
JI.C.ATaHacsHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
1. «IlIxomsHbIi moMonHKEKY: http://school-assistant.ru/
2. «IIxonpHas MaTematukay: http://math-prosto.ru/index.php
3. «SKunaccey: http://www.yaklass.ru
4. denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3oBaTelibHBIX pecypco: http://eor.edu.ru/.
5. Eaunas xosutekiust udpoBeix o0pazoBarenbHbIX pecypcoB: http://school-ollection.edu.ru/.
6. Madopmanmonnas cucrema "EquHOe OKHO JOCTyIa K
obpasoBatenbHbIM pecypcam":http://window.edu.ru/.
7. ®enepanbHblil noprain "Poccuiickoe oopazoBanue':
http://www.edu.ru/.Kosnekius S0P u LITOP.
"OTkpsIThIH Kiacc" http://www.openclass.ru/


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

CucremMa ouleHUBaHUsI 0 MaTeMaTuKe 7-9 KJiace

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

W OpraHM3aunm MHANBMAYaabHOM PaboTbl C obyyaroWMMnCA.

ba3oBblil YpOBEeHb JOCTHKEHHMIA: JEMOHCTPUPYET OCBOEHUE Y4EOHBIX
JNEUCTBUM C OMIOPHOM CUCTEMOM 3HAHUW B pamMKaXx BbIJICJICHHBIX 3aAa4. OBiIajcHNUE
0a30BbIM YPOBHEM SIBJISIETCS JIOCTATOYHBIM JJI MPOAOJDKEHUS OOy4YeHUs Ha
CIeNyIolEel CTYNeHH OoOpa3oBaHMs, HO HE MO MNPOQUILHOMY HaIPaBICHUIO.
JloctTrnxeHuro 06a30BOro YPOBHS COOTBETCTBYET ommemka
«y00671emeopumenbHo» (Unu ommemrka «3», OmmemKa «3aumeHoy).

[IpeBbimieHre 6a30BOTO YPOBHS CBUACTEIHCTBYET 00 YCBOCHUHU OMOPHOM
CHUCTEMBI 3HAaHUK Ha ypOBHE OCO3HAHHOTO MPOHU3BOJIBHOTO OBJIAJACHUS YUCOHBIMU
NEUCTBUSIMU, a TaKKEe O KPYrosope, mupote (WM U30UpaTeIbHOCTH) UHTEPECOB.
[{enecooOpa3Ho BRIIETUTH CIEIYIONIUE IBA YPOBHS, MpeBbIIIAIONIINE 0A30BbIii:

* [loBbIIeHHBIH YPOBEHb JOCTIKEHUS IUJIAHUPYEMBIX  PE3YJIbTaTOB,
OUEHKA «Xopouio» (ommemka «4»);

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

JIns onucaHusl MMOATOTOBKU YYallUXCsl, YPOBEHb JOCTHUKEHUU KOTOPBIX

HUXxe 6a3030ro, Ll,enecoo6pa3Ho BblAENTNTb TaKXKe ABa YPOBHA:

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

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

He noctmwkenne 06a30BOTO ypoBHSI (TIOHIKEHHBIH W HHU3KUM YPOBHU
JOCTIKEHU) (DPUKCUPYETCS B 3aBUCUMOCTH OT 00BhEMa M YPOBHS OCBOSHHOTO U
HEOCBOEHHOTO CoJiep KaHus npeameTa. OnucaHHbIi BbIIIe TOAX0] 11eJ1Iec000pa3HO
MPUMEHATh B XOJE€  pPa3NUYHBIX MPOUEAYp  OLEHHBAaHUS:  TEKYIIEro,

IIPOMEKYTOUYHOTO U UTOTOBOTO.



Ana oueHKU OUHaMUKu ¢popmMmuposaHus npedmMemHoix pe3ysbmamos B
CUCTEME BHYTPM LUKOJIbHOrO MOHWUTOPUHra 06pa3oBaTe/ibHbIX AOCTUNKEHWUI
uenecoobpasHo puUKcMpoBaTb U aHaIM3NPOBATb AaHHblE O CHOPMUPOBAHHOCTU
YMEHUI U HaBbIKOB, CNOCOOCTBYIOLWMX OCBOEHUID CUCTEMATUMUYECKUX 3HAHUMN, B

TOM YUCNE:

* nepeUYHOMY O03HAKOMJIEHUIO, ompaoomke u O0CO3HAHUIO
meopemuueckux mooeneit u noHamui(oOMCHAYYHBIX M 0a30BBIX IS JTaHHOM
00J1acTH 3HAHUS), CHAHOAPMHBIX AJI20PUMMOE U RPOUEOYp;

* GbIAGICHUI0 U OCO3HAHUIO CYWHOCHMU U 0COOEHHOCH eUN3y4aeMbIX
00BEKTOB, MPOIIECCOB U SIBIICHUN JEHCTBUTEIBLHOCTH (IIPUPOIHBIX, COLUAIBHBIX,
KYJbTYPHBIX, TEXHUYECKUX U JAP.) B COOTBETCTBUU C COJCP>KAaHHUEM KOHKPETHOIO
y4eOHOTO NIPEAMETA, CO30AHUI0 U UCNOIb306AHUI0 MOOeIell N3YIaeMbIX 00bEKTOB
Y IIPOLIECCOB, CXEM;

* 6bIAGNICHUI) U AHAIU3Y CYULECHMEEHHBLIX U YCHMOUUUGHIX C6A3€U U
OMHOWEHUNMEXTY O0BEKTAMU U TTPOLIECCAMH.

[Ipu >TOM 00s3aT€TBLHBIMU COCTABJISIFOIIMMH CUCTEMBI HAKOTUICHHOMN
OLICHKU SBJISIFOTCS MaTEPUAIIBI:

* cmapmoeoii OuazHOCMUKU,

* memamuyeckux U Umo208blX NPOGEPOUHBIX PADOmM NO 8CeM YUEeOHbIM
npeomemanm;

* meopueckux padom, BKItouas ydeOHbIE UCCIIEJOBaHUS U yueOHbIE

IIPOCKTHI.



OueHka yCTHBIX OTBETOB 00y4aOIINXCs

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

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

2. U3JI0KWJI MaTepuajg rpaMOTHBIM SI3BIKOM B OIPEACIICHHON JIOTHYECKOM
MOCJEAOBATEILHOCTH, TOYHO UCIHOIb3YS MATEMAaTUYECKYI0 TEPMHUHOJOTHIO H
CUMBOIJIUKY;

3. MPaBWJILHO BBITIOJHUJ PUCYHKH, YEPTEKH, TpadUKH, COMyTCTBYIOIIHEC
OTBETY;

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

5. MPOJIEMOHCTPUPOBANI YCBOCHHE paHEE W3YUYEHHBIX COIYTCTBYIOIIUX
BOIIPOCOB, CPOPMHUPOBAHHOCTh M YCTONYMBOCTH HCIOJIL3YEMBIX MPHU OTPabOTKE
YMEHUH U HABBIKOB;

6. oTBEeUaT CaMOCTOSATEIBLHO 0€3 HAaBOAAIIMX BOIPOCOB yUUTENS. BO3MOXKHBI
OJlHA - JB€ HETOYHOCTU MPH OCBEUICHUM BTOPOCTENEHHBIX BOIMPOCOB WJIU B

BBIKJIaJIKaX, KOTOPBIC YUCHHUK JICTKO HUCIIPpABHII 110 3aMCUYAHNIO YUUTCIIA.

OTBeT OLIeHUBAETCSI OTMETKOM «4», €CJIH OH YIOBJICTBOPHACT B OCHOBHOM

TpeﬁoBaHI/lﬂM Ha OICHKY «5», HO ITPHU 3TOM UMEET OAMH U3 HEA0CTATKOB:

* B UBJIOKCHUU JIOMYIICHBI HEOOJbIME MpOOENbl, HE WCKAa3UBIIUE
MAaTeMaTHYCCKOC COACPIKAaHHUC OTBETA,

* JONyIICHBI OJWH — JBa HeEAO0YeTa IMpH OCBCLUICHUU OCHOBHOI'O
COJZICp)KaHUs OTBETA, UCIIPABJICHHBIC 110 3aMCYAaHUIO YUUTEIS,

e JIONYyIICHBI OIMMOKAa WM OoJiee JBYX HEJAOYETOB MPH OCBELICHUU
BTOPOCTCIIEHHBIX BOIIPOCOB MM B BBIKJIIAJAKAX, JETKO HCIPaBJICHHBIEC II0
3aMCUYAHHUIO YUUTCIIA.

OTMmeTKa «3» CTABUTCH B CJIEAYIOIIMX CIAy4asax:
¢ HCIIOJHO HJIM HEIOCJICAOBATCIILHO PACKPLITO COACPKAHHUEC MaTCpHraia, HO

ITOKa3aHO 06]1166 IIOHMUMAHHEC BOIIPOCa W MPOACMOHCTPHUPOBAHbBI YMCHHA,



NIOCTAaTOYHbIE  JUIA  JAJIBHEUIIEr0  YCBOEHUS  MNPOTPAMMHOIO  Marepualia
(ompeneneHHbIC «TpeboBanusMu K MaTeMaTHYEeCKOM MOJITOTOBKE
00YyYaIOIIHNXCSI»);

* HWMEJHUCH 3aTPYHCHUS UM JIOMYIICHBI OIUOKHU B OMPEICTICHUH TTOHATHH,
VCIIOJIb30BAHUA  MAaTEMaTHUYECKOM TEPMHUHOJIOTMU, YEPTEXKaxX, BBIKJIAJKAaX,
HUCIIPABJICHHBIC MOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB YUUTEIIS,

* YYEHHUK HE CHPABWICA C IMPUMECHEHUEM TECOPUU B HOBOW CUTYallUU IPU
BBITIOJTHEHUH MPAKTUYECKOTO 3aJIaHMsl, HO BBIMOJHWI 3aJaHusi 00S3aTeIbHOIO
YPOBHSI CJI0KHOCTH IO TAHHOM TEME;

* IIpU 3HAHUU TEOPETHYECCKOI0 MaTepHaja BbISIBJICHA HEIOCTAaTOYHAs
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OT1MeTKa «2» CTABUTCH B CJEAYHOIIHMX CJIy4Yasix:

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

HanOoJsiee BaKHOW YacTH yueOHOro Matepuarna;

* JIONYIICHbI OIIMOKU B OMNpEACICHUU TOHSATUNM, TPU HCIOIH30BaHUU
MaTEMaTUYeCKOM TEPMHUHOJIOTHUH, B PHUCYHKaxX, 4YepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HMCIPABJCHBI MOCJIE HECKOJbKUX HABOJSAIIUX BOIMPOCOB
YUHTES.

OtMeTKa «1» cTaBUTCSL, €CJIN:

* YYEHUK OOHApYXXWJ TIOJHOE HE3HAaHWE U HEMOHUMAaHUE H3Yy4aeMOTO

y4eOHOTO MaTephajia WM HE CMOT OTBETHTh HM HA OJUH W3 TOCTaBIICHHBIX

BOITPOCOB 110 U3y4aCMOMY MaTCpually.



Ouemca MHUCbMEHHBIX 1 KOHTPOJ/IbHBIX paﬁoT

OTMmeTKa «5» cTaBuUTCA, ecnu:

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

OIIINOOK;

* B pEILICHUWU HET MAaTeMaTUYECKUX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTb,
OMKCKa, HE SBIISIIOLIASCA CJEACTBUEM HE3HAHUA WM HEMOHHMMAHHS Y4eOHOro
Marepuana).

OTMeTKAa «4» CTAaBUTCS, €CTIN:

*paboTa BBINOJHEHA TOJHOCTBIO, HO OOOCHOBAHMS IIaroB PELICHUs
HEJOCTATOYHBl (€CIM yMEHUE OOOCHOBBIBATH PACCYKJECHUS HE SBISJIOCH
CHELHATbHBIM 00BEKTOM MPOBEPKH);

* IOMyIIeHa OJHA OUIMOKa WJIM JBa-TPU HEJOYeTa B BBIKJIAJIKaX, PUCYHKax,
yeprexkax win rpadukax (eciau 3TU BUIbl padOThl HE SBIUIUCH CHELUATbHBIM
00BEKTOM TIPOBEPKH).

OT1meTKa «3» CTABUTCS, €CJIN:

e JomyleHbl Oosnee OAHON OomuMOKM WM Oosee NBYX-TpEeX HEJIOYETOB B
BBIKJIQJIKAX, YEPTEeKax WM Tpadukax, HO ydalluics BIaJeeT 00s3aTeIbHBIMU
YMEHHSIMU I10 IPOBEPSIEMOM TEME.

OTMeTKa «2)» CTABUTCS, €CJIM:

* JIONYIIEHbl CYLIECTBEHHbIC OIIMOKM, MOKAa3aBIKE, YTO YydYalluics He

BJaJieeT 00s3aTeIbHBIMU YMEHUAMH 0 JAaHHOW TeMe B MOJIHOM Mepe.
Otmerka «1» cTaBHTCS, €CJIM:

* paboTa nokasana MmojHOe OTCYTCTBHUE y ydallerocs: o0s3aTeabHbIX 3HAHUM

¥ YMEHUI TI0 TIPOBEPSEMOMN TeMe WM 3HAYMTEIbHAsl YacTh paOOThI BHIMIOJHEHA HE

CaMOCTOATCIIBHO.



Oomas kaaccnpuranus omMuUdoK

I'pyObiMu cuuTaroTCst OIMOKHU:

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

* HE3HaHHe HAMMEHOBAHUM €IMHUIl U3MEPEHNUS,

* HEyMEHUE BBIICIIUTh B OTBETE TJIaBHOE;

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

* HEYMEHHUE YUTATh U CTPOUTH IpaPUKU;

* TIOTEps KOPHS WJIM COXPAHECHHUE MMOCTOPOHHETO KOPHS;

* oTOpachiBaHUE 0€3 0OBSICHEHUM OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIHOKWU;

* BBIYMCIIMTEILHBIC OIITMOKH, €CJIM OHU HE SBIISTFOTCS OTICKOA;

* JIOTMYECKHE OIIUOKHU.

K HerpyObIiM omm0kam ciieayeTr OTHECTH:

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

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

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

* HEpalMOHAIbHBIE METOJIbI PAOOTHI CO CIIPABOYHOU U
JIPyTOUIUTEPATYPOU;

* HEyMEHHE PeIaTh 33J1a4M, BHIOTHATH 3aJaHus B 00IIEM BUJIE.

Henouyeramu sIBJISIIOTCA:

* HepalMOHAJIbHbIC IPUEMbI BEIUMCICHUN U PE0Opa3oBaHuil;
* HeOpexkHOE BBIMOJHEHUE 3aMMHUCeH, YepTekel, cXeM, TpadHKoB.



