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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamma 1o mareMaTruke A OOydarolMXcs C 3aJep’KKOH ICHUXMYECKOro
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa30BaHUs MOATOTOBIEHA HA OCHOBE
®denepanbHOrO  roCyIapcTBEHHOIO  00pa3oBaTENIbHOIO  CTaHJapTa OCHOBHOIO  OOIIEro
oOpazoBanus (Ilpukaz Munnpocsemenust Poccun or 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuiuu Poccuiickort @enepannn 05.07.2021 r.,, per. Homep 64101) (manee —
OI'OC 000), IlpumepHON aganTUPOBAHHON OCHOBHOM 00pa30BaTENbHONW IMPOrPAMMBbI
OCHOBHOT'0 0011ero 00pa3oBaHus 00y4arOIUXCS € 3aJIePHKKOM NICUXUYECKOro pa3BUTHUS (ajee —
I[TAOOIT OOQO 3I1P), IIpumepHo#t pabodeil mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs IO
npeamery «Maremaruka», [IpumepHO IporpaMMel BOCIIUTAHUSA, ¢ YY€TOM PACIPEICIICHHBIX 110
KJIaccaM TMPOBEPSIEMbIX TPEOOBaHUN K pe3yabTaraM OCBOCHHUS AAaNTHPOBAHHOM OCHOBHOM
o0pa3oBarenbHON MpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs OOYyHaOLIMXCS C 3aJepiKKOH
NICUXUYECKOro pa3BuTus. B paboueld mporpamme yuTeHbl Haed U mnonoxeHus Konuenuuu
pa3BUTHs Maremarudeckoro oopasoBanus B Poccuiickoit denepanuu.

OO6mas xapakTepucTuka yueOHOro npeamera «MaremaTukar

VY4eOHblii npeamer «MaremaTuka» BXOAMT B IpEAMETHYIO obiacTh «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTHYECKOTO
MBIIUICHHS, (OPMUPOBAHUIO YMEHHS TMOJBb30BATHCS AITOPUTMAMH, a TAKXKE MPHOOPETCHUIO
MPAKTHUYECKUX HABBIKOB, HEOOXOJMMBIX B TMOBCEIHEBHOHM xku3HUW oOyuatouuxcsa c 3IIP.
Y4eOHbII IpeaMeT pa3BUBAET MBIIUICHHE, IPOCTPAHCTBEHHOE BOOOpaKeHHe, (YHKIIMOHATIBHYIO
rPaMOTHOCTh, YMEHHS BOCIPUHUMATh W KPUTUYECKH AaHAIU3UPOBATh HH(MOPMAIHIO,
MPEJCTABICHHYIO B PA3JIMYHBIX opMax.

OOyuyeHue MareMaTuke Ja€T BO3MOXKHOCTh pa3BuBaTh y oOywaromuxcs ¢ 3IIP Tounyro,
pPalMOHANIBHYIO U MH(QOPMATUBHYIO peUb, YMEHUE OTOMpPATh Haubosiee MOAXOJSAIINE SI3bIKOBBIE,
CUMBONIMYECKHE, TpadUUYecKue CpeICTBa MJs BBIPAXECHHS CYXIEHHH W HAISIIHOTO HX
MIPEJICTABICHHUS.

Heo6xonmumMbIM KOMIIOHEHTOM OOIIEH KYyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHMU SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMM IO3HAHUS JAEMCTBUTEIBHOCTH, NMPEICTABICHUE O MpEeIMETe U
METOAaX MaTeMaTHKH, UX OTIIMYUIN OT METO/IOB APYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYyK, 00
OCOOEHHOCTSAX NPUMEHEHUS MaTeMaTUKU JUIsl PELIeHMs] HayYHBIX U MPUKIATHBIX 3a1ad. Takum
o0pa3om, MaTeMaTHyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAaHUE OOILEH KyIbTYpbl
YyeJloBeKa.

W3yueHne MaTeMaTHKH TakKXke CIIOCOOCTBYET JCTETHYECKOMY BOCIHUTAHHIO YeJIOBEKa,
MOHMMAHUI0O  KpacoThl M  M3ALIECTBA MAaTeMaTHUYECKHX  PACCYXJACHUH, BOCHPHUITHIO
reoMeTpHuecKuX (opM, YCBOCHHUIO UJIed CHMMETPHUH.

[IporpamMma oTpakaeT cojaepkaHue oOy4yeHHUs mnpeaMmery «MareMmaTuka» ¢ Yy4eToM
0coObIX o0Opa3oBarenbHbIX MOTpeOHOCTel oOyuatomuxcs ¢ 3[IP. Osnagenue y4yeOHBIM
npeaMeroM «MaremaTrKa» NpeICTaBIseT ONPEACIECHHYIO CIOXKHOCTh i ydammxcs ¢ 3[1P. ¥V
oOyuaromuxcs ¢ 3IIP HanOonee BBIpaXKEHBI OTCTaBaHHUSA B PA3BUTHHM CIOBECHO-JOTHMUYECKUX
¢dbopM MBIILIEHUS, TO3TOMY aOCTpPaKTHBIE U OTBJIEUYEHHBbIE KaTErOpHUH UM TPYAHOJOCTYNHBI. B
TOK€ BpeMs IpH CIEUUATBHOM OOy4YeHHH OOydaromuecss MOTYT BBIIOJHATH 3aJaHUs IO
anroputMy. OHHM BOCIPUUMYMBBI K TMOMOIIHM, MOTYT BBIIOJHUTH MEPEHOC Ha aHAJIOTMYHOE
3aJaHle YCBOEHHOro crmocoba pemeHus. CHHKEHHE DPAa3BUTHUS MBICIUTEIBHBIX OMNEpanuii u
3aMeIJIEHHOE CTaHOBJICHUE JIOTMYECKUX JEHCTBUUA MPUBOAAT K HETOCTATOYHON OCMBICIIEHHOCTH
COBEPIIAEMBIX YUYEOHBIX JACHCTBHMA. Y 0OydyarommMxcsi 3aTpyOHEHbI CYETHbIE BBIYMCIICHHUSA,
MPOU3BOAUMBIE B yMe. B NMCBMEHHBIX BBIUMCICHUSAX OHM MOTYT IPONYCKaTh OJHWH W3
MPOMEXKYTOUHBIX maroB. [Ipu paboTe ¢ YMCIOBBIMU BHIPAXKCHHUSIMH, BEIYUCICHUEM UX 3HAYCHUS
MOTYT HE YICp)KHUBaTh MPABWJIBHBIA TOPSNOK AcHcTBUU. [lpm ymporieHuu, nmpeodpa3oBaHUU



BblpaxkeHnil ywamuecss ¢ 3[IP He MOryr camMoCTOSTEIBbHO TPHUHATH PEIICHHE O
MOCJIEIOBATEILHOCTH BBINOJIHEHHSI JeHCTBUN. KOHKPETHOCTh MBILUICHUS OCJIOKHSET YCBOCHUS
HaBbIKA pEUICHHUs] YpaBHEHWH, HEPaBEHCTB, CHUCTEMbl ypaBHEHUH. MM ManaoqocTymHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHSL JIOTMYECKUX OINEpalui, HEIO0CTaTo4yHas OO0OOIIEHHOCTH
MBIIUICHHUS 3aTPYAHSIOT W3y4eHHE TeMbl «DyHKIUW»: TPU ONpeIeIeHUN (PYHKIIHMOHAIBHON
3aBUCUMOCTH, TIpU ONHUCaHUM TpadUyUEcKOl CHUTyalluu, UCIHOJb3ysl T'€OMETPUUECKUN,
anreOpanyeckuii, (HyHKIMOHANBHBINA s3bIKH. Hepeako yuammecs HE BHIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeesieHus] PYHKITUU U 00JIaCThIO 3HAYCHH.

Pemienue 3aa4 COnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS KPAaTKOW 3allUCH, POBEICHUS
aHaJM3a YyCJOBWs 3aJaud, BblAeNeHus cymectBeHHoro. Obyuaromuecs ¢ 3P 3aTpyasstoTcs
clenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHaIbHbIC
CIoCOObI pelIeHHs], UHOT]Aa OTPaHUYMBAIOTCS MAHUITYJISILIUSIME C YHCIIAMHU.

[Ipu m3ydeHunm reomeTpuveckoro marepuana odOyuarommecs ¢ 3[IP crankuBaroTcs c
TPYOHOCTBIO JIeNaTh JIOTHYECKHE BBIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYXKICHUS.
Henpounsle 3HaHHMS OCHOBHBIX TEOpPEM T'E€OMETPUU TPHUBOJUT K OMMOKaM B pPEIICHUU
reoMeTpuueckux 3agad. OOydaromuecs MOTyT MOJAMEHUTH (HOpMYIly, HEIIPaBUIbHO PUMEHUTD
teopemy. K ceppe3HbIM OmMOKaM B pPEIMICHHH 3a/Ja4 TPUBOMAT HEAOCTATOYHO PA3BUTHIC
MPOCTPAHCTBEHHbIE MPEACTaBICHUA. VIM CIOXKHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NMUCHMEHHBIX pab0oTax OHU HE MOTYT IIPHBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3amOMHHAHMS W BOCHPOHM3BEINCHHUS Y4YEOHOTO Marepuaia CHUXXEHBI IO
NpUYrHE C1a00CTH MHECTUYCCKOW JEATEIBHOCTH, CyKeHUsl oO0beMa mamsatu. OO0yJarommmes ¢
3I1P tpebyercs Gomnbllie BpEMEHH Ha 3aKperieHue Marepuana, akTyalu3alus 3HaHUi 1o omope
TIPY BOCTIPOW3BEICHHN.

Jlns mpeojonieHUsT TPYAHOCTeW B wu3ydeHHH YydeOHoro mpenmera «MaTemaTuka
HeoOXonuMa ajanTanmus oObeMa M XapakTepa Y4eOHOro MaTepualia K TI03HaBaTeNbHBIM
BO3MOXHOCTSM yudamuxcsi ¢ 3I1P. Cnenyer y4ueOHBI MaTepuasl MpernojHOCUTh HEOOJIBIINMU
MOPIMSIMA, YCIOXHSS €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTaluyd TPYAHBIX 3adaHHM,
HEKOTOpble TEMBbI J1aBaThb KaK O3HAKOMUTENbHBIE; HWCKIIOYaTh OTHCNIbHBIE TpPYAHbBIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTepral PEKOMEHIYeTCsl H3ydaTh B MPOIECCe MPaKTHYECKON
JESTENIbHOCTH TO pelieHuto 3amgad. OpraHuyeckoe €IWHCTBO MPAKTHUYECKOH W YMCTBEHHOMU
NeSITETbHOCTH YYAIIUXCsl HAa YPOKaX MaTEMAaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIHHOMY
YCBOCHHUIO 0a3MCHBIX MATEMATHUUECKUX 3HAHUN U YMEHHIH.

Lenu u 3a1aun u3yyeHus yueOHOTo npenMera «MaremaTuka»
[IproputeTHbIME Yyeramu 00ydeHHs] MaTeMaTuke B 5—9 Kkiaccax sIBISIOTCS:

* (opMHpOBaHHE LEHTPAIbHBIX MaTeMarWYeCcKUX TMOHATUH  (YMCIO, BEJIMYMHA,
reoMeTpudeckas (urypa, TmepeMeHHas, BEPOSTHOCTh, (YHKIHSA), OOCCIEUHBAIONIUX
MIPEEMCTBEHHOCTb M MEPCIEKTUBHOCTh MareMaTnyeckoro oopa3oBaHusi 00ydarOLIUXCS C
3I1P;

* pozaBeneHue oOywaromuxcs ¢ 3[IP Ha mocTymHOM i HMX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MareMaTHKU M OKPYXAloIIero Mupa, MOHMMaHHe MaTeMaTUKH KaK 4acTh
o011Iel KYIBTYphl YeIOBEYECTBA;

" pa3BUTHE HUHTEIUJIEKTYalbHBIX M TBOPYECKUX crocoOHocTel obOydaromuxcs ¢ 3I1P,
[I03HABATEJIbHOM AKTUBHOCTH, HCCIIEOBATEIIbCKUX YMEHUM, KPUTHUYHOCTH MBILUICHHUS,
MHTepeca K U3y4EeHUI0 MAaTEMATHKY;

* (opmupoBaHue (HYHKIMOHATIHHON MaTeMaTH4eCKOW rPaMOTHOCTU: YMEHUS PACIO3HABATh
MPOSIBIICHUS] MaTeMaTU4YeCKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYaLUsAX M TPU U3yYCHHH JPYTUX Y4YEOHBIX NPEAMETOB, IMPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpPMYIMpPOBATh HMX HA S3bIKE MaTeMaTUKU U



CO3/1aBaTh MaTEMATUYECKUE MOJEIHM, NIPUMEHATh OCBOCHHBIM MAareMaTHYECKHUN armapar

JUIS PELICHUS IPaKTUKO-OPUEHTHPOBAHHBIX 3a]ad, HWHTEPIPETUPOBATb U OLCHUBATh

IIOJIy4YEHHBIE PE3YIIBTATHI.

JlocTuKeHHe ITHUX LieJded 00eCIeunBaeTCsl PELICHUEM CIEAYIOIUX 3a0ay.

* (opmupoBars y oOyuarouiuxcst ¢ 3[IP HaBbIkM yueOHO-1T03HABATEIBHOM 1€ATEIBHOCTH:
IUTAHUPOBaHKUE PAOOTHI, TIOUCK PAIIMOHAIBHBIX MyTEH €€ BBIMOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIJICKTYAJIbHOMY Pa3BHTHIO, (POPMHUPOBATH KaueCTBa, HEOOXOIUMBIE
YeJIOBEKY [UIl TIOJHOLIGHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHbIE
MaTeMaTU4YeCKOM  JEATEIbHOCTU: SCHOCTM U  TOYHOCTH  MBICIM, WHTYMIIHH,
IIPOCTPAHCTBEHHBIX MPECTaBIECHUH, CHOCOOHOCTH K IPEOOIECHUIO TPYIHOCTEH;

* (opMHpOBATh KIIOUEBHIC KOMIIETECHIIMM YYalIUXCd B paMKax MpPEAMETHOW o0iacTu
«Maremaruka 1 UH()OpPMaTUKa;

" pa3BUBATh MOHATHIHOE MbIIUIEHUS oOydatonmxcs ¢ 3I1P;

" OCYIIECTBIATH KOPPEKLHMIO IO03HABATENBbHBIX MpoueccoB obOywatomuxcs ¢ 3IIP,
HEOOXOIMMBIX IS OCBOEHUS IIPOTPaMMHOI0 MaTepualia 1o y4eOHOMY MTPEeaMETy;

" [pedycMaTpuBaThb BO3MOXHOCTb KOMIIEHCAlUM OOpa30oBaTeNIbHBIX J1€(UIUTOB B
OCBOEHHMM IIPEALIECTBYIOIEr0 IPOrpaMMHOro Marepuana y oOydaromuxcs ¢ 3IIP u
HEJ0CTaTKOB B UX MAaTeMaTU4eCKOM Pa3BUTHH;

" copMHpOBaTh YCTONUMBBIN UHTEPEC yUAIIUXCS K IPEIMETY;

" BBIIBIATH U Pa3BUBAaTh MaTeMaTHUECKUE U TBOPUECKHUE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUs Kypca MareMaruku B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BbIpaKEHHs», «YpaBHEHHUS M HEPAaBEHCTBAY),
«Dynkuuny», «leomerpus» («l'eomerpuyeckue ¢urypel W uX cBoicTBa», «3mepenue
TE€OMETPUUECKUX BEIMYUH»), «BeposTHOCT M cTaTucTuKay. JlaHHBIE JMHUU DPa3BUBAIOTCA
napajJiesIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKTe W B3auMmozencTBuu. Kpome 3TOro, Mx oOBEIUHSET Joruyeckas
COCTaBIIAOIAsA, TPAAUIIMOHHO MPHUCYIIas MaTeMaTUKE U MPOHU3BIBAIOLIAs BCE MaTeMaTHUYECKUE
Kypchl M conepxarenbHble JuHUH. ChopmynupoBanHoe B DenepajgbHOM TOCYIapCTBEHHOM
o0Opa3oBarelbHOM CTaHAAPTE OCHOBHOro o0miero oOpa3oBaHMs TpeOOBaHHE  «YMETh
OIEpUpPOBaTh MOHATHUAMHU: OIPENEICHHE, AaKCHOMa, TEOpEeMa, JO0Ka3aTrelIbCTBO; YMEHHUE
pacro3HaBaTh MCTUHHBIE U JIOKHBIE BBICKAa3bIBaHUS, NMPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMUSA W OTPHULAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
dbopMupoBaHUE JIOTUYECKUX YMEHUN paclpenesnseTcss Mo BCeM rojaM OOyueHHusi Ha YpOBHE
OCHOBHOT'O 00111ero 00pa3oBaHusl.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHHUS
[TpumepHoil pabouell mporpaMmbl, paclpeneN€HHbIM MO0 TofaM OOydeHUs, CTPYKTYpHUPOBAHO
TakuM 0O0pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMIpOcaM oOOyuarouuecs
oOpamianuch HEOIHOKPATHO, YTOOBI OBJa/JIEHUE MAaTeMaTHMYECKUMH MOHATHSIMU U HaBBIKAMHU
OCYILECTBIISJIOCh ~ IOCIENOBATEIbBHO W IMOCTYNAarelbHO, C  COOJMIOACHHEM  IPUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOIIYyI0 CHCTEMY MaTeMaTHYeCKUX
npenctaBineHuid  obywaroutuxcss ¢ 3[IP, pacmmpsas wu  ymyOnsas e€, oOpa3ys MpoYHbIE
MHOXKECTBEHHbIE cBs3M. OOmme wenu wusydeHuss ydeOHoro mnpenmera «MaremaTukar»
npezcrasieHsl B [IpuMepHoil paboueil mporpaMme OCHOBHOTO OOIIEro 00pa3oBaHusl.

OcobenHocTr 0TOOpA M aanTaluKk Y4eOHOT0 MaTeprasa 1o MaTeMaTHKE

OOyuenue ydeOHOMY TpeaMmeTy «MareMaThkay CTPOUTCS Ha CO3JaHUU ONTHMATbHBIX
YCJIOBHM JIJIsl YCBOCHMSI MpOTrpaMMHOT0 Marepuaina oOyuatomumucs ¢ 3[1P. bonemoe BHUManue
yAenseTcss OoTOOpy y4eOHOro marepuaia B COOTBETCTBHH C MPHHIMIIOM JOCTYIMHOCTH TIpU
COXpaHEHUH 00Iero 0a30BOT0 ypOBHS, KOTOPBIM JIOJDKEH IO COAEPKAHHI0 U 00beMy OBITh



aJlanTUPOBAHHBIM Ui oOyuaromuxcs ¢ 3IIP B cooTBeTcTBUU € MX 0cOOBIMU 00pa30BaTeIbHBIMU
norpedHocTsiMU. Crenyer oOJNeryuTh OBNAJeHHE MarepuaioMm oOydatommmucs ¢ 3P
IIOCPEJICTBOM €ro JIeTaJbHOTO OOBSCHEHUS C CHUCTEMATHYECKUM IIOBTOPOM, MHOIOKPAaTHOM
TPEHUPOBKU B NPUMEHEHUM 3HAHWUN, MCIIONIB3Ysl MPUEMBl aKTyalu3allM (BU3yajbHas OIOpa,
naMsTKa).

[IpumepHass 1nporpamMma MpeAyCMarpuBaeT BHECEHUE  HEKOTOPBIX  HM3MEHEHMM:
yYMEHbIIIEHHE 00beMa TEOPEeTHUECKUX CBEJIEHUH, BBIHECEHHE OTAEIbHBIX TEM WU LENbIX
pasnenoB B MaTepualibl it 0030pHOTO, 03HAKOMUTEIBHOTO H3Y4YEHHUSI.

N3menennst nporpammel B 7-9 Kiaaccax

T'eomempus

CrnenyeT OCHOBHOE BHUMAaHUE YAEIUTh NPAKTUUECKONW HAIPaBICHHOCTU Kypca, UCKIIOUNB
U YIOpOCTHB Haubojee CIOXKHBIM A BOCIPHATHUSA TeopeThdyeckuid Matepuan. Ha ypokax
reoMeTpUH HeOOXOAMMO MAaKCHMAJIBHO HCIIOJIB30BaTh HATJISAHBIE CPEACTBA 0OydeHUs, OOJbIIe
IPOBOJIUTH MPAKTHUYECKUX PAa0OT C ydalluMHucs, pemars 3agadyd. CTpOUTh pelleHue 3aaad npu
MIOCTOSIHHOM OOpAIlleHUH K HarJIAJHOCTU — PUCYHKaM U YepTexkKaM.

O3HakOMHUTENBHO AaTh TeMBL: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBIY», «Jl0Ka3aTeabCcTBO
OT IpPOTUBHOTO», «CyIIeCTBOBAaHNE M €IUHCTBEHHOCTh NEPIEHAUKYJSApa K MmpsaMoit», «Metox
FEOMETPUUYECKUX MecT», «Meron ynsoeHuss menuanel», «Teopema Paneca um Teopema o
IIPONOPLUUOHAIBHBIX OTpPE3KaAX», «dentp Macce TPEYTOJIbHUKAY, «3meHeHne
TPUTOHOMETPUUYECKUX (DYHKIMHA MPHU BO3pacTaHUM yriay, «DopMyiibl Ui painycoB BIIMCAHHBIX
U ONHMCAaHHBIX OKPYKHOCTEH IPaBUIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE HPSIMOW»,
«/IBmxenue», «CBoONCTBA ABMKEHUA», «TeopeMa O IPOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEJICHNN OTPE3KOB CEKYIIUX, TEOpEMa O KBaJApaTe KacaTeJIbHOW.

Crnenyer yMEHbIIUTHh KOJMYECTBO YAacOoB Ha H3ydeHHE TeM: «CHMMETpUYHBbIE (HUTYpHI.
OcHoBHbIE CcBOMCTBa oceBoi cummerpumn», «llenTpanbHas cummerpusy, «llapannensHbiit
nepeHocy, «IloBopor», «IIpeobpazoBanue nmogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 3a/laydl Ha IIOCTPOCHHE C T[IOMOIIBI0 LHUPKYJIs U JUHEHKH», «JleKkapToBbI
KOOPJIMHATHI Ha TUNIOCKOCTHY, «Pelienue TpeyroibHUKoBY, «Ilonodue Gpurypy.

BricBoOoaMBIIINECS YaCchl HCTIONB30BATh HA PELLIEHUE 334a4 U [IOBTOPEHUE.

Buasr  gesareqabHocTn  oOywyarommmxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M o0ecleyuBalOUIMe OCMBICJEHHOE OCBOEHHMe
cojep;kaHuN 00pa3oBaHus 1o npeamMery «MaremaTuka»

Conepxanne BHIIOB jaesTenbHOocTH oOydaromuxcst ¢ 3[IP ompeaensercss ux ocoObIMH
o0pa3oBaTenbHBIMU OTpeOHOCTAMHU. [ToMuMo mupoko ucnonaszyeMbix B OOIT OO0 obumx amns
BCEX 00YYarOIIMXCS BUIOB AEATEIbHOCTU CIEAYET YCUIUTh BHUJIbI JESATENbHOCTH CreU(pUIHbIE
JUIs JAaHHOM KaTeropuu JeTei, oOecrneyuBaroliie OCMBICICHHOE OCBOEHHE COJIEpKaHHS
00pa3oBaHUs MO MPEeIMETY: YCHIIEHUE PEIMETHO-ITPAKTUUECKON AESITETbHOCTH C aKTUBU3ALNEN
CEHCOPHBIX CHUCTEM; 4YEpEJOBaHME BHUJOB JACATEIBHOCTH, 3aJCHCTBYIOIIMX pa3IU4HbIE
CEHCOpHBIE CUCTEMBI; OCBOCHHE MaTepuasa c OMOpoil Ha aJlTOPUTM; «IIOIIArOBOCTh» B U3YUEHUU
MaTepHala; UCIOIb30BAHKE JIOTIOJIHUTENFHON BU3yalbHON OMOPHI (CXEMBI, MIAOJOHBI, ONTOPHBIE
TaOJIMIIBI); PEYEBOM OTUET O MPOLIECCE U pe3yJIbTaTe JeATENbHOCTH; BBINOIHEHUE CIEIHaIbHbIX
3aJaHMii, 00ECIeUNBAIONINX KOPPEKLHUIO PEryysiluy y4eOHO-TIO3HABATEIIbHOW JEATEIbHOCTU H
KOHTPOJIb COOCTBEHHOI'O pe3yJIbTara.

Temarnueckas U TepmuHosornyeckas jekcuka coorsercrsyer OOIT OOO.

st obyuaromuxcsi ¢ 3I1P cymecTBeHHBIM SIBISIOTCS MPUEMBI PaOOTHI ¢ JEKCUYECKHM

marepuajioM 1o mupeamery. [IpoBoxuTcst crenuanbHas paboTa MO BBEJICHHUIO B AKTHBHBIN



CJIOBaph OOy4aloIUXCsl COOTBETCTBYIOLIEH TEpMHUHONOTHH. M3ydaemble TEpMHUHBI BBOJSTCS Ha
MOJIICEHCOPHON OCHOBE, 00s3aTenbHAa BHU3yalbHas MOJACP)KKA, AITOPUTMBI pabOTHl €
OTpezieNIieHUEM, OIIOPHBIE CXEMBbI JIJISl aKTyallu3allui TePMUHOJIOTHH.

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

esm u3yvenusi yueOHOro Kypca

Oo6mue menu u3ydenust yueOHoro kypca «I'eomerpus» npencrasiersl B [IOOIT OOO.
OHu 3aKII0yaroTcs, MPEeXJe BCEro B TOM, YTO HA ypOKaxX IreOMETPUH OOYYaIOUIUICS yYUTCS
IIPOBOAMTDH JTOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS, J10KA3bIBATh
WCTUHHBIC YTBEPKIACHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKACHUS «OT
IPOTHBHOTO», OTIMYATh CBOMCTBA OT NMPU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE yTBEpXKaAeHUsI. B
Oo0Oy4eHHH YMEHHIO pacCyXJaTh COCTOUT BaKHOE BOCHHUTATEIbHOE 3HAUYCHHUE W3YUYCHHS
FE€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHOM MaTeMaTHYECKOH IIKOJIE.

Bropoii 1enbio n3ydeHus reoMeTpuu SBISETCS UCIONb30BaHUE €€ KaK MHCTPYMEHTA Mpu
pelIeHUH KaK MaTeMaTUYeCKUX, TaK M NPAKTHUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
JKU3HA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAS JHHUS B W3YYEHUU TE€OMETPUU B
mikosie. [{ist aToro yuurento pekoMeHayeTcs noAOUpaTh 3a/1a4d MPAKTUYECKOro XapakTepa JUis
paccMaTpUBaEMBbIX TEM, YYUTh OOYYAlOMIMXCS CTPOUTHh MaTeMaTH4YECKHE MOJIEIH PeaTbHBIX
JKU3HEHHBIX CUTyallud, NPOBOJAWUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOI'O
pesynbrata. KpailiHe BaXHO MOAYEPKUBATH CBS3M TEOMETPUH C JPYTHMMH IpEAMETaMHu,
MOTHUBHPOBaTh  HCIOJB30BaTh  ONPEICIICHUS  TEOMETPUYECKUX (GUIYp U IOHSATHH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKe U TEXHHUKE. DTH CBSI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektopbsl», « Tpuronomerpuyeckue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yuyeOHOMy MmiaHy B 7-9 kiaccax u3ydaercs yueOHbIH Kypc «I'eomerpusi»,
KOTOPBII BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ienbl cofepxanus: «I eomerpudyeckue GpUrypsl u
ux CBOfICTB&)), ((H?)MGPCHHG TCOMETPHUICCKUX BCIIMYUH», 4 TAKIKEC ((I[eKapTOBI)I -KOOPAHWHATHI Ha
IUIOCKOCTHY, «BekTopbl», «/IBrxkenus miockoctu» u «IIpeodpasoBanus nogo0us».

VY4eOHbIH MIaH IpeaycMaTpUBaeT U3ydeHne TeOMETPUN Ha 0a30BOM YpOBHE, HCXOJS U3
He MeHee 68 ydeOHBIX 4acoB B y4eOHOM Trojy, BCETO 3a TpW roga obydeHus — He meHee 204
4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

7 KIIACC

HavaneHbele nonatus reomerpun. Touka, mpsMasi, OTpe30K, Jyd. Yroi. Bumel yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHUHK.
[TapamienbHOCTb U NEPNIEHAUKYISIPHOCTD IPSIMBIX.

Cummempuunvie @ueypvl. OcHOBHble CBOUCMBA 0CEBOU cwwwempuul. [Tpumepsr
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OcHogéHble nocmpoerus ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronsauk. BeicoTa, Menmana, OuCCEKTpuca, MX CBOHCTBAa. PaBHOOEIpEeHHBIH U

! 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHNC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCILHOM ILJIaHE.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuaja.



PaBHOCTOPOHHHU TpeYyroJibHUKU. HepaBeHCTBO TPEyroibHUKA.

CpolicTBa ¥ TpU3HAKKM PABHOOENPEHHOro TpeyroibHUKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKK MapaJlIeNbHBIX NpsMbIX. CyMMa yIJloB TpeyrojbHuKa. BHelHue
YIJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
OpoBeAEHHOW K runoreHyse. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpsIMOYTOJIBHBIN TPEYTOIBHUK C yriioMm B 30°.

HepaBeHcTBa B TIE€OMETpHUH: HepaseHCME0 mpey2oibHUKA, HEPABEHCTBO O IUIMHE
JOMaHOH, TeopeMa o OoJiplieM yrie u OoJNbIIeld CTOpOHE TpeyrojbHHKaA. [lepneHauKymisp u
HAKJIOHHA.

T'eomempuueckoe mecmo mouex. buccekrpuca yriia U CepeAVHHBIN MEPIEHIUKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMAMETp, UX CBoiicTBa. B3aumHOe pacrnosioxeHue
OKpYXHOCTH M npsiMoii. KacarenbHast U cexymas K oKpykHOCTH. OKpYy>KHOCTb, BIIMCAHHAs B
yroJi. BiucanHast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronbuuku. [lapamienorpamm, ero npus3Haku M cBoiicTBa. YacTHele ciydau
napajuiesorpaMmoB (IIPsSIMOYTOJIBHUK, poMO, KBaJApaT), UX TMPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoicTBa U npu3Haku. [IpsMoyronbHas Tpaneuus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o0 NPONOPYUOHATLHBIX ompeskax. CpeqHue JIUHUU
TpPeyrojbHUKa U Tpaneuuu. [{enmp macc mpey2onvHuxa.

Ilooobue mpeyeonvruxos, koaghguyuenm nooodus. Ilpusnaxu no0obus mpey2oibHUKOS.
[TpumeHeHne MOA00HS TPH PEIICHUN TTPAKTUIECKUX 3a/1a4.

CaoiicTBa miomianeit reomerpuueckux ¢uryp. @opmynsl Ui MIIOLIAN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIoMAAeH MoI00HBIX GUTyp.

Brruncnenue niomaaeil TpeyroibHIKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTol Oymare.

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa npu pemeHun NpaKTHUYECKUX
3ajad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIja MpsSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPHUTOHOMETPUYECKOE TOXIeCTBO. TpuroHomerpuueckue ¢pyHkuuu yrinos B 30°, 45° u 60°.

BrnucanHble M EHTpAJIBHBIE YIUIBI, YIOJ MEXIY KacaTelIbHOM M XOPAOW. YTIbI MEXKIY
XOpaMH U CEeKyIIMMH. BrucanHble W  ONHMCaHHBIE YeTHIPEXYTroJbHUKU. B3anmHoe
pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmmume KacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuuyc, Tanrenc yrioB oT 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUECKOE
TOXAeCcTBO. DOPMYIIBI TPUBEICHHUS.

Pemenne TpeyronpHMKOB. Teopema KOCHHYCOB W TeopeMa CHHYCOB. PerieHue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U T€OPEMbI CHHYCOB.

IIpeobpazosanue nodobus. [looobue coomeemcmeeHHbIX IIEMEHMO8.

Teopema o npouszgedenuu OmMpe3Kos Xopo, Mmeopemvl O NPOU3BEOCHUU OMPEe3KO8
CeKywux, meopema o Keaopame KacamenbHOlU.

Bekrop, anmuHa (MOJyJb) BEKTOpAa, COHANpaBJIEHHBIE BEKTOPBI, MPOTUBOMOIOKHO
HalpaBJICHHbIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaldd Hal
BeKTOpamHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUTMHEApHBIM BeKTopaM. KoopanHaThl BEKTOpA.
CkansipHOE MTPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE TSl HAXOXKICHHSI [UTUH U YTJIOB.



JlekapTOBbI KOOpAWHATBHl HAa IUIOCKOCTH. YpasHenusi npsmoli W OKPYKHOCTH B
KOOpJIMHATAaX, IePeceueHUe OKPYKHOCTEH U MPAMBIX. MeTo1 KOOPIWHAT U €T0 PUMEHEHHE.

[IpaBusbHBIE MHOTOYTOJNBHHUKH. J[iMHA OKpyXHOCTH. ['pajycHas W paamaHHas Mepa
yIJla, BBIYUCICHUE JUIMH 1yT OKpyKHOCTel. [lnomans xpyra, cekropa, cerMeHra.

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

KoHTpoJbHO-N3MepuTeIbHbIE MATEPHAJIBI

[IpoBeneHue OIEHKM OCTHXKEHUM IJIAaHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS Y4eOHOTO
npeaMera MpoOBOIUTCS B (OpME TEKYIIEro W pyOeKHOTO KOHTPOJIS B BHAE: KOHTPOJIbHBIC
paboThl, caMOCTOSITENIbHbIE PA0OTHI, 3a4eThl, MaTeMaTUYECKUE AUKTAHTBI, HPAKTHUYECKHE
paboThl, MUCbMEHHBIN OTBET 10 UHAUBUIYAJIbHBIM KapTOUKaM-3a/IaHHUSIM, TECTUPOBAHHUE.

Hna oOyuatouuxes ¢ 3I[IP Bo3MOXHO u3MeHeHHE (QOPMYIUPOBKH 3aJaHUNl Ha
«TIOLIArOBYIO»,  aJalTalyi0 [peplaraéMoro o0yd4aromeMycsi TEeCTOBOTO (KOHTPOJIBbHO-
OIICHOYHOT'0) MaTepuaia: MCIOJb30BAHUE YCTHBIX M MHUCbMEHHBIX WHCTPYKIUH, YIPOIICHHE
JUIMHHBIX CJIOKHBIX (POPMYIHMPOBOK MHCTPYKIUH, PELICHHE C OMOpOH Ha aJropuT™, oOpaserl,
MCIIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHMBalMsl K OOy4YeHMIO MaTeMaTHUKe U LeJCHalpaBiICHHOW I103HAaBaTEIbHOU
NeSITeIbHOCTH;

MOBBILLIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUECKYIO JeATeIbHOCTb,
TpeOYIOLIYI0 MaTeMaTHUYECKUX 3HAHUH, B TOM YHMCJIE YMEHUE YUUThCS Y IPYTHX JIIOJCH;

CIIOCOOHOCTh OCO3HaBaThb CTPECCOBYIO CHUTYalUlO, OBbITh T'OTOBBIM JEHCTBOBaTh B
OTCYTCTBHUE rapaHTHH ycriexa;

criocobHocTh oOyuaromuxcst ¢ 3[IP k oco3HaHuio CBOMX AEPHUIIMTOB U TPOSIBICHUE
CTpEMIJIEHUS K UX MPEOJI0IECHUIO;

CIOCOOHOCTh K CaMOPa3BUTHIO, YMEHUE CTaBUTh IOCTHKUMBIE 11EJIH;

yMEHHE pa3iuyaTh y4yeOHble CHUTyallMM, B KOTOPbIX MOXHO JIeHiCTBOBaTh
CaMOCTOSITENIbHO, U CUTYyallUM, TJ€ CJIEeNyeT BOCIOJb30BAaThCA CHPABOYHOM HH(OpManmen win
JPYTUMH BCIIOMOT'aTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IIOJyYeHHbIE B XOA€ OOy4YeHHS 3HAHUS B aKTyaJbHYIO
CUTYyalMIo (IpU PEIIeHUH KUTEHCKUX 3a/1a4, TPEeOYIOINUX MaTeMaTUYeCKUX 3HAHUH);

CIIOCOOHOCTh ~ OpPUEHTUPOBaThCA B  TpeOOBaHUSAX U  MpaBWJIaX  IPOBEJEHUS
IPOMEKYTOUYHOU U UTOTOBOM aTTECTALUY;

OBJIa/ICHUE OCHOBaMH (PMHAHCOBOI rPaMOTHOCTH.

METANIPEIMETHBIE PE3YJIBTATDBI

Osnadenue ynusepcaipHolMu yUeOHBIMU NO3ZHAGAMEIbHBIMU OCUICIEUAMU:

YCTaHABJIUBATh MPUUYUHHO-CJIEACTBEHHBIE CBA3M B XOJE€ YCBOCHHS MaTEMAaTHYECKOTO
Marepuaa;

BBISIBIIATH IEPHUITUT TaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS TOCTABJICHHOH 3a1a4H;

C MOMOIIBI0 YYUTENS BEIOMPATh CIIOCO0 pelIeHHsT MaTeMaTHYeCKOH 3a1auu (CpaBHUBATh
BO3MO)KHbBIE BapUAHThI PEIICHNUS);

MPUMEHSITh U MPEOOPa30BhIBATH 3HAKM M CHMBOJIBI B XOJC PEIICHUS MaTeMaTHYEeCKHX
3a/1au4;

YCTaHaBJIMBATh UICKOMOE U JIAaHHOE MPU PEIICHUH MAaTEMATUYECKOW 3a0a4H;



IIOHMMaTb W UHTEPNPETHPOBATh HMH(POPMALMIO Ppa3IMYHBIX BHJIOB U  (HopM
IIPEJICTaBJICHHUS];

WTIOCTPUPOBATh pelllaeMble 3a/1aul IpaMueCKUMHU CXEeMaMU;

3¢ HEKTUBHO 3aIOMUHATh U CHCTEMAaTU3UPOBATH HH(POPMAITHIO.

IIOHMMaThb UM HCHOJb30BAaTh MaTEMAaTUYECKUE CpEACTBA HArIsAHOCTH (rpaduku,
JarpaMMbl, TAOJIUIBI, CXEMBI U JIp.) UL WLTIOCTPALH, HHTEPIPETallu, apryMEHTAIHUH.

Osnadenue ynusepcaipbHolMu YUeOHBIMU KOMMYHUKAMUECHBIMU OCUCHEUAMU:

OpPTraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENIEM H
CBEPCTHHKAMH B IIPOLIECCE PEIIEHUS 3aay;

B3aMMOJICHCTBOBATh M HAXOAUTH O0IIME ClIOCOOBI paboThI; paboTaTh B IpyIIe: HAXOAUTh
olmiee pelieHue W paspemaTb KOHQUIMKTBI Ha OCHOBE COIVIACOBaHMSA IMO3MLUH M ydéra
MHTEPECOB; CIylmaTh napTHEPa; GOpMYIUPOBATh, APT'YMEHTHPOBATh U OTCTaWBaTh CBOE MHEHHUE;

IIPOrHO3UPOBATh BO3HUKHOBEHHME KOH(IMKTOB IPHU HAJMYUHU PA3HBIX TOUEK 3PEHUS U
pazpenatb KOH(QJIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIIMIA BCEX YUYACTHUKOB;

apryMEHTHUPOBATh CBOK IMO3MLMIO U KOOPAMHHUPOBATH €€ C IMO3ULUAMHU MApTHEPOB B
COTPYJIHUYECTBE IIPU BHIPAOOTKE OOIIET0 PEIIEHNs] B COBMECTHOM AESATEIbHOCTH;

BBIMOJIHATH CBOIO 4acTh pPabOThl, JOCTUraThb KauyeCTBEHHOrOo pe3yjbTara MU
KOOPJMHUPOBATh CBOU JEUCTBUSI C APYTUMHU WIEHAMU KOMAaH/Ibl;

OLIEHUBATh KAYECTBO CBOETO BKJIaJia B OOLIMIA MIPOAYKT.

Ognadenue ynugepcanbHbIMU yueOHbIMU PECYIAMUEHBIMU OCUCGUAMU:

CTaBUTh LI€JM, BBIOMpPaTb M CO3/4aBaTh AJITOPUTMBI [UIA PpELICHUS Y4eOHBIX
MaTeMaTUYECKUX MpoOem;

IUIAHUPOBaThb M OCYHIECTBIIATH JEATEIbHOCTb, HAIIPABJICHHYI0 Ha pELICHHE 3anad
UCCIIEI0BATEIbCKOTO XapaKTepa.

dopmynupoBaTe M yAepkHMBaTh  y4eOHYIO  3ajadyy, COCTaBIATh IUIAH M|
IMOCJICIOBATEILHOCTE ACUCTBUT;

OCYILIECTBIATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTUBBI,

KOHTPOJIMPOBATh MPOIIECC U pe3ybTaT yueOHOW MaTeMaTHUECKON AESITEIbHOCTH;

aJIeKBaTHO OIICHMBATh NMPABMJIBHOCTh WM OIIMOOYHOCTDH BBHIMOJHEHUS y4eOHOW 3ajauu,
€€ 00BbEKTUBHYIO TPYJIHOCTb U COOCTBEHHBIE BOZMOKHOCTH €€ PEILIeHUs;

CIMYaTh CHoco0 MAEHCTBUS M €ro pe3yiabTaT C 33JaHHBIM JTAJIOHOM C IEJbI0
0oOHapyXeHHs OTKJIOHEHUH U OTJIIMYUM OT ATAJIOHA.

NPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIIEHUH yueOHOH 3a1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBT JOCTUTHYT TpeOyemblii pe3ynbTar
NeSITeIbHOCTH, ONPENENIATh O3UTUBHBIE U3MEHEHHUSI M HalpaBJeHUs, TpeOyrolye AaabHenen
paboThI;

peryaupoBarh Coco0 BhIPayKEHHs SMOLIUH.

MHNPEIMETHBIE PE3YJBbTATHBI

Pesympratel  ocBoeHms y4eOHOoro mpeamera «Marematuka (BKItodas —anreOpy,
TE€OMETPHUIO, BEPOSTHOCTb M  CTAaTUCTHUKY)», pacmpeleNeHHble 10 rojaM OOy4YeHHs,
bopMYITHPYIOTCS TIO0 TPUHIMITY TOOABJICHUS HOBBIX pE3yAbTaTOB OT ToJa K TOdYy, YiKe
HA3BaHHBIE B MPEABIAYIIMX TOJaX IMO3WIMU, KaK MPaBHIO, JOCIOBHO HE TOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (PE3yJAbTATBl OYEPEJHOTO TOJa MO YMOJNYAHHIO BKIIOYAIOT PE3yJIbTAThI
IPEIbIAYILNX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS PABOYEN

IMPOI'PAMMBI KYPCA «'EOMETPUS» (IIO TOJAM OBYUYEHMUS)

OcBoenune ydeOHOTO Kypca «I['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
JIOJDKHO 00ecreunBaTh JOCTH)KEHUE CIeTYIOIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTAaTOB:



7 KJIACC

Pacnio3HaBaTh H3ydeHHBIE TeOMETpUYECKHE (UTYpBl, ONPEAETsATh HUX B3aUMHOE
pacIoyio’)keHne, HU300pakaTb I'eOMETPUUYECKUE (GUIYphl; BBIIOJHATh YEPTEXKH IO YCIOBHIO
3anaud. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayv Ha BBIYUCIICHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyIO OLIEHKY JMHEHHBIX U YIJIIOBBIX BEJIMYMH IPEIMETOB B pealbHOW JKU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pa3Mepsl ITUX 0OOBEKTOB 110 MOPAIKY BETUYUHBI.

Crpouth 4epTeXHU K Fr€OMETPUUECKUM 3a/iadaM (C UCIOJIb30BAaHUEM CMBICIOBOM OIOPHI:
HaBOJAIIIME BOIIPOCH! M/WIIM allrOpUTMa YUeOHBIX ACHCTBUI).

ITons30BaTbcsl NpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOIL30BATh IIPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOANTH TOKA3aTENBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

Ilosnp30BaTbed NpHU3HAKAMKM PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYTrOJIbHUKA, B PELICHUU
reOMEeTPUYECKUX 3a7ady (C HCHOJIb30BAHUMEM 3pUTEIbHOM HArJSAHOCTH W/WIM BepOabHOU
OIIOpBHI).

OnpeznensaTs napamiesbHOCTh HPSMBIX C HOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK APYroM MpsiMoil.

Pemars 3a1aun Ha kieTyaTtoi Oymare.

[IpoBOIUTH BBIYMCICHMS M HAXOJUTh YHUCIOBbIE M OYKBEHHBbIE 3HA4YECHUs YIJIOB B
FeOMETPUYECKUX  337a4aX C  HUCHOJIB30BAaHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEYEHHUU MABYX MapauleIbHbIX
IPSMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a4r Ha HaXO0K/ICHUE YTIJIOB.

NMets npeacrasiaeHue o MOHATHE FEOMETPUYECKOIO MECTA TOYEK.

@opMyIHMpOBATh ONPEAECICHUS OKPYKHOCTU M KpPyTra, XOpJAbl U JTHAMETPAa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOWCTBA IIPU PEILICHUU 3a7au.

OpueHTHpOBaTbCA B MOHATHUSAX: OMMCAHHAs OKOJO TPEYTOJIbHMKA OKPYXKHOCTb, LIEHTP
ONHUCaHHOH OKpYXHOCTU. OnepupoBaTh Ha 6a30BOM ypOBHE (PaKTaMU O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA [TEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEAMHHBIC MEPIICHIUKYJIISPBI
K CTOPOHAM TPEYroJIbHUKA IIEPECEKAOTCSA B OJHOU TOYKE.

OpueHTHpOBaTbCA B MOHATHSIX U ONEpUpPOBaTh Ha 0Aa30BOM YpOBHE: KacaTelbHas K
OKPY>KHOCTH, TEOpEMa O NEPHEHANKYJIAPHOCTH KacaTeJIbHOW U paauyca, IPOBEAEHHOTO K TOUKE
KACaHMS.

Nwmetp mpencTaBieHue O NMPOCTEHIIMX F€OMETPUUECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS € IIOMOIIBIO LIUPKYJIS U TUHEHKH.

8 KUIACC

Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIb30BATHCA X
CBOMCTBaMH IIPH PELIEHUH FEOMETPUUECKUX 3aau.

OpueHTHpOBaTbCS B TMOHSATUM — TOYKH IMEpPECEUYeHUs MeIUaH TPEeyrojibHUKa (LEHTpa
Macc) B PEILICHUN 3a]au.

Brnagers noHaTueM cpenHel TMHUU TPEYTOJIbHUKA U Tpalelunuu, MIPUMEHITh UX CBOWCTBA
IIPU PEILICHUH IIPOCTEUIINX TeOMETpUYeCKuX 3a1ad. MiMers npencrasienue o reopeme Paeca u
TEOpEME O MPOMOPLUOHAIBHBIX OTPE3KaxX, NPUMEHSTh MX JAJIs pelleHHs MPAKTUYeCKuX 3ajad (c
OIIOPOM HA 3pUTENBHYIO HAIJITHOCTB).

IIpuMeHsAT  OpU3HAKM  MOAOOMS  TPEYrOJIBHUKOB B PEUICHUM  HECIIOKHBIX
F€OMETPUUYECKUX 3a7au.

[Tonwp3oBatbest Teopemoit Iludaropa mist pemeHus TEOMETPUYECKUX M TPAKTHYECKUX



3ajad.

Bnaners moHATHSMH CHHYca, KOCHHYCa M TaHI€HCAa OCTPOrO YIja HPSMOYTOJIBHOTO
TpeyroibHuka. [lonap30BaThCsi STUMHU MOHATUSMHU [AJISl PEUICHHs] NMPAKTUYECKUX 3amad (mpu
HEOOXOAMMOCTH C OIIOPOI Ha AJITOPUTM MPABUJIIA).

Beraucnsate  (paznuuHbIMH - criocobamu) (¢ OMOpod Ha CHPaBOYHYIO HHGOPMAIIHIO)
IUIOINAAb TPEYTOJIbHUKA M IUIOMAJd MHOTOYTOJNBHBIX (uUryp (mois3ysch, e HEOOXOIUMO,
KaJIbKyJIATOpOoM). [IpUMEHATh MOTy4YeHHbIE YMEHUS B TPAKTHUECKUX 3aauax.

Bnaners MOHATHSMHU BNHCAHHOTO M IIGHTPAJIBHOTO YTJa, HCIOJNB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMH (CeKyIIMMHU) U Yrile MeXAy KacaTelbHON U XOpaoi
IIPY PELICHUH MPOCTEHIINX T€OMETPHUECKUX 3ajay.

Bragers moHsATHEM OMMCAaHHOTO YETHIPEXYTOJbHUKA, MPUMEHATh CBOWCTBA OMHCAHHOIO
YEeTBIPEXYTOJBHUKA IIPU PELICHUU IPOCTEUIINX 3a1a4.

[IpuMeHsTh MONTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE MOJENU JUIs
3a[a4 peasbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS ¢ TPUMEHEHHEM 1010015
U TPUTOHOMETPUH (TIOIB3YSICh, I/Ie HEOOXOIUMO, KATbKYIATOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMHA OCTPHIX YIJIOB, HAXOIUTh C HX IOMOIIBIO
pasinyHble  3JEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pElIeHHe MHPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[lonmp30oBaTbess  QopMysnaMud  TpPHUBEICHHS W OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOKJAECTBOM JUIsI HAXOXAEHUS COOTHOIIEHUIH MEXIy TPUIOHOMETPUUYECKHUMM BEIUYHMHAMH (C
OTIOpPOH Ha CIPABOYHYIO HH(DOPMAITHUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAX0X/IE€HUS PA3JINYHBIX YJIEMEHTOB
TPEYrojbHUKa («pEIIeHHE TPEYroJbHUKOBY), NPUMEHATh MX MPU PEIIEHUU MPOCTEUIINX
FEOMETPUYECKUX 3a7ad.

Brnagerp moHsTHSAMH  1peoOpa3oBaHMS  MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilonb3oBaTbesi CBOMCTBaMHM TOJOOMS MPOU3BOJIBHBIX (QUTYp, YMETh
BBIUMCIIATH JJIMHBI U HAXOAMUTH YIJIbl Y MOJOOHBIX (Uryp (MO alroputMy y4eOHBIX AEHCTBHIA).
[TpumensaTh cBoMcTBAa MOJOOMS B NPAKTHUYECKUX 3ajadyax. YMeTb HPUBOAUTH IMPHUMEPHI
NOJI0OHBIX (PUTYp B OKPYKAIOILIEM MUPE.

ITonp3oBaTbes TeopeMamu (110 BU3YaJIbHOM OIOpE) O MPOM3BEIEHUH OTPE3KOB XOPI, O
IIPOU3BEICHNU OTPE3KOB CEKYILNX, O KBaJpaTe KacaTelbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAThb MX TEOMETPUYECKMH U (U3NYECKUH CMBICI,
IPUMEHSTh UX B PEHICHUH TeOMeTpudeckux M (usnueckux 3aaad. [IpuMeHsTh ckaisipHOe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAX0XKIE€HUS JUIMH U YIJIOB.

[Tonb30BaTbcss METOMOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATh €ro B PELICHUH
TEOMETPUUECKUX U NMPAKTUYECKUX 3a/1a4.

Bnagers moHATHAMYU MPaBUIBHOTO MHOTOYTOJIBHHUKA, JJIUHBI OKPY>KHOCTH, JJIUHBI JYTH
OKPYXHOCTU M PaJMAaHHON Mephl yrila, yMeTh BBIYMCIATH IUIOIMIAJL Kpyra M ero yacred (c
OMopol Ha CHpaBOYHYIO0 HH(popmMainuio). [IpUMeHATh MoJlyueHHblE YMEHHS B HPAKTHUECKUX
3aayax.

Haxoauts ocu (Wiu UEeHTpbI) cUMMETpUd (Uryp, MpUMEHSATh ABMXKEHUS IJIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

IIpuMeHATH MoNTyuyeHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMaTHUYECKHE MOJENH IS
3aJa4 peaqbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS ¢ TPUMEHEHHEM 1010015
U TPUTOHOMETPHUUECKUX (DYHKIHH (TTOTB3YACh, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).






TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
[Ipocreiimue reomerpuyeckue GUTypsl U
1 I/I)I() cBoiicTBa. M3me epHI/Ie reOMj")r H}IIJIZCKHX 14 0 0 bubmorexa LHOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmorexa [IOK
2 Tpeyrobikir 22 1 0 https://m.edsoo.ru/7f415e2e
[TapannensHble IpsiMBbIE, CyMMa YIJI0B bubnuorexa [JOK
3 14 1 0
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 0 bubnuoreka [IOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f415e2e
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThbI
pecypcsl
" bubnmoreka [JOK
1 4 12 1
CTRIPEXyTORHIIH 0 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOJO00HBIE 15 1 0 bubmmorexa LOK
POTIOp P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJi[I)HI/IKOB u i[/[HOI‘O OJiIIjHIII)IX ¢bur 14 1 0 bubmmorexa LHOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 0 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 0 bubnnoreka [JOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bu6mmorexa [IOK
6 IT i 4 1 0
OBTOpeHHe, 060bmeHHe 3HanHil 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypcsbl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 0 bubnuoreka [JOK
CUHYCOB. Pelienue TpeyroabHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 0 bubnnorexa [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexcropet 12 1 0 https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPY’KHOCTH M IUIOIIalb Kpyra 8 0 0 bubmmorexa [JOK
Py Hl Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune mnomanein
bubnmorexa LIOK
0 JlBIKeHIA LIOCKOCTH 0 0 0 https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 7 5 0 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KaXIOW TEMBbI y4eOHOTO Kypca

«['eomeTpus» amanTUPOBAHHON OCHOBHOM 00pa30BaTENbHOM MPOTrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus 00yYarOINXCs C
3aJIePKKOM MICUXUYECKOr0 Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3iejioM pabouelt mporpaMmbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTesbHON MpOrpaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHus.

7 knacc (He MeHee 68 1)

Ha3Banmue
OcHoBHOE co/iep:KaHue OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
pa3aesia (TeMbl)
Kypca (4ucjio
4acoB)
IIpocreiimme [Tpocreiimne reomeTpuyecKkue 0ObEKThI: TOUKH, NPSIMBbIE, JIy4d | POPMYJIHPOBATH OCHOBHBIC TIOHSITHS U ONIPEICTICHHUS.
reoMeTpuyecKue |¢ yriibl, MHOTOYTOJBHUK, IOMaHasl. Pacno3HaBatb  u3y4YeHHBIE  TE€OMETpPUYECKHE  (UTYPHI,
¢urypsi CMexxHbIe M BEpTUKAIbHBIE YTJIbI. onpeaeJsiTb HX B3aMMHOE pPaCIOJIOKEHUE, BBINOJHATH
U MX CBOMCTBA. Pabora ¢ mpocTeimmMu yepTeKamu. YepTEXK MO YCIOBHIO 3aJlayu (C UCIOJIb30BAHUEM CMBICIIOBOM
HN3mepenue N3mepenne NUHEHHBIX W YIJIOBBIX BEIMYHMH, BBIYMCICHHUE |OMOPHI: HABOASIINE BOMPOCH W/WJIA aIrOpUTMa y4eOHBIX
reOMeTpMYeCKUX |OTPE3KOB U YTJIOB. JIEUCTBHI).
BeJIMYUH [lepumerp wu  momans  ¢uryp, cocraBieHHbIX w3 |[IpoBOAMTH POCTEUIIIE TTOCTPOCHHS C TTIOMOIIBIO IUPKYIIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHENKH.
N3mepsaTh TMHEWHBIC U YTIIOBBIC BETUYHHBI TEOMETPUICCKUX U
MPAKTUYECKUX OOBEKTOB.
Onpenensitb «Ha TIa3» pa3Mepbl pEATbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIIEHKY X Pa3MEpOB.



Pematp 3aaun Ha BBIYUCIICHHE JUIMH OTPE3KOB U BEIMYHH
YIJIOB.

Pematsp 321241 Ha B3aMMHOE PACIIONIOKEHHE TEOMETPHUICCKUX
¢uryp.

IIpoBoauTh KiaccU(YUKALUIO YIIIOB, BBIYHCISATD JTUHCHHBIC U
VIJIOBBIC BEIMYMHBI, MPOBOAUTH HECJO0KHBbIE HEOOXOIUMBIC
JIOKa3aTeIbHbBIC PACCYKICHHUS.

3HaKOMUTbHCS C HCTOPHEH Pa3BUTHA IeOMETPHH.

TpeyroabsHuku
(22 v)

[TonsiTue O  paBHBIX TPEYroJbHUKAaX U  IEpBUYHBIE
NPEICTaBICHUS O DPAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpm
IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3sHaku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHKE TpeyroyibHUKU. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOI'O TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OOJBIIUI

YTOJL

Pacno3naBath napbl paBHBIX TPEYTOJIbHHUKOB Ha T'OTOBBIX
yepTexkax (C yKazaHHEM IPU3HAKOB) MPU HEOOXOIMMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PaBEHCTB TPEYTOJbHUKOB.

®opmyaupoBaTh OIpeICTICHUSI: OCTPOYT'OJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MEAUaHbI TPCYIrOJIbHUKA, CEPECANHHOTO NEPHICHAUKYIIApa




[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
IIpMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°,

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHHU.

OTpe3Ka; INepuMeTpa TPEYroJbHUKA NP HEOOXOJUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOIO
TPEyroJIbHUKA.

CrponThb yepTeku, pemiaTh 3aa4M C IIOMOLIbI0 HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSAMOYTOJIbHBIX
TPEYroJbHUKOB B 3a/adyax (C HCIOJIb30BAaHUEM CMBICIOBOM
OTIOpPBI: HABOJAIIME BOMPOCH W/WIM alroOpuT™Ma Y4eOHBIX
JIEHCTBHI ).

Hcnonb3oBath 1UPpPOBBIE pPECYpPCHI
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.

JId  HCCICI0BaHUA

ITapanneabHbie [TapayenpHble mpsiMble, HUX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  MOHAATHE  TAPAUICTBHBIX  MPSMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJioB HIepECEUEHNH apaUIeIbHBIX MPAMBIX CEKYyLIEH). H3yuatp cBoiicTBa yrioB, 0Opa30BaHHBIX IPU IEPECEUECHUH
TPeyroJibHUKa [TpusHak  DapauIeIbHOCTH  NPAMBIX  4YE€pe3  PABEHCTBO | MApaJUIEIbHBIX NMPSAMBIX CEKYLIEH
(14 v) PACCTOSHUN OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIpoBoauTh nAo0Ka3zaresbcTBa. DOPMYJIHPOBATH TEOpeMy
CymMa yriioB TpEyroiabHUKA U MHOTOYTOJIBHUKA. NapajyIeIbHOCTH  JIBYX TPSAMBIX C  IIOMOLIBIO  YIJIOB,
BHeninue yriel TpeyrojibHuKa 00pa30BaHHBIX IPU MEPECEYEHHHM JITUX MPSIMBIX TPEThEH
IPSAMOM.
BeryucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
Haxonute uucioBsle U OyKBEHHbIE 3HA4YEHHA YIJIOB B
reOMETPHUYECKUX 33Ja4aX C UCIIOJIIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS € HCTOPUEH Pa3BUTHSA TEOMETPHH.
OKpysKHOCTH OKpy>KHOCTb, XOpZbI U TUAaMETPBI, UX cBoMcTBa. KacaTenpHas k| @opMyJIMpoOBaTh  ONpedeseHUusl:  OKPYXHOCTH,  XOpJBI,
H KpYT. OKpyKHOCTH. OKpY>XHOCTb, BIIMCaHHas B yrou. [lonamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHocTH. M3yuaTrh wux
T'eomerpuueckue |['MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHblli| CBOMCTBA, NPU3HAKH, CTPOUTDH YESPTEKH.
NOCTPOEHHSA NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccaenoBars, B TOM 4HCIIe HCNOAb3YS HU(POBbIE pecypchl:

(14 u)

OKPY)KHOCTB, ONMMCAaHHAasA OKOJIO TPCYrOJIbHHKA. Bnucannas B

OKPY’KHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPYKHOCTH,




TPEYTOJIBHUK OKPY>KHOCTbD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YT0JI; pABEHCTBO OTPE3KOB KacaTeIbHBIX
Hcnonvzoeamv memoo ['MT Ona doxazamenvcmea meopem 0
nepeceueHuy OUCCeKMpUc Y2108 mpey2oibHUKA U cepeOUHHbIX
NEepneHOUKYIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBJaieBaTh NOHATHAMM  BIIMCAHHOW W OIMCAHHOH
OKPY)KHOCTEH  TpEyroJbHUKA, HaXOAMTh ILEHTPbl 3THUX
OKPY’KHOCTEH C OIIOPOX Ha aITOPUTM IIPABUIIA.

Pemiath OCHOBHBIC 3aJayM HA MOCTPOEHME. yIia, PaBHOTO
JIAHHOMY; CEpEIMHHOI0 TEPICHANKYJIsApa JAHHOTO OTPE3Ka;
OpsAMOM,  MOpOXOJsAlIed  4Yepe3  JaHHYH  TOYKY U
NEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB [0 pPa3IU4YHBIM d3JEMEHTaM Ipu
HEO0OXOJUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTUSA TEOMETPUH.

IHoBTOpEHME,
00001IeHNE
3HAHMI

(49)

[ToBTOpeHHe U 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 KJacca.

Pemathb 3ala4M Ha IMOBTOPCHHUEC, HIIIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3IMYHBIMHA YaCTAMH Kypca.







8 kJiacc (He meHee 68 4)

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coiepxkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

YeTbIpEéXyroJbHUK
"

[TapannenorpamMm, ero npu3HakKu U CBOMCTBA. YacTHbIC Cilyyau
napajuieJorpaMmMoB  (NMPSIMOYTOJIBHUK, POMO, KBaapar), HX

N300paxaTh 1 HAXOAUTH HA YEPTEKAX UETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.




(12 )

npu3Haku u cBoiictBa. Tpanenus. PaBHoOOKast 1 IpsiMOyToJIbHAS
Tpanenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

dopmyaupoBaTh onpeeJIeHus: napajuiesorpaMmma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpaneluuu, paBHOOOKOM
Tpaneuuu, NpsiMOYTOJIbHOMN Tparenuu.

Hcnonb3oBaTh mNpM  pelieHUMH MNPoCTedmmx  3aaav
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMmMa, MpsiMOYTOJIbHUKA,
poMba, KBaapaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpuMeHATH, MeETOA YJBOCHUS MEIUaHbl TPEYroJibHUKA C
OIOPOI Ha AIITOPUTM ITPABHIIA.
HUcnoan3oBath 1u(dpOBBIE PECYpPCHI
CBOMCTB M3y4aeMbIX puryp.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHA FeOMETPUM.

JJI1 UCCIICAOBaHMUA

Teopema ®Dajeca
U TeopeMa 0
NMPONOPUHOHAIBH
bIX OTpPe3Kax,
mo00HbIE
TPeyroJibHUKH
(15 4)

Teopema @aneca u meopema 0 NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesku, NOCMpOeHUe  YemEEPMO20o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusnaka
mpey20nbHuxkos. IlpakTnueckoe npuMeHEeHue.

nooobus

IIpoBoaANTE MOCTPOEHHUS C IOMOUIBIO LIUPKYJI M JTUHEUKH C
ucnosbp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IPONOPLUOHAIBHBIX ~ OTpE3KaX, CTPOUTh  YETBEPTHIN
IIPONOPLUOHANIBHBIM OTPE30K C ONOPOH Ha 3pUTENBHYIO
HaTJIsJHOCTb.

HaxoauTh 10100HbIE TPEYTONIBHUKH HA TOTOBBIX YepTeXkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJ00US MpU
HEOO0XOIMMOCTH C BU3YaJIbHOM OMOPOii.

Pematps 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TMOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI 4YEPTEeXKEH M HaXOXKICHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
MoA00MsT HECIOKHBIX TEOMETPUUYECKHUX 3aJlad C OTMOpOl Ha
aJITOPUTM Y4eOHBIX AEHCTBUI.

IlpumeHsiTH  TOJNyYEHHBIE  3HaHWS  [PU  PELICHUHU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1a4 MPpU HEOOXOJUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.




IInomans.
Haxoxxnenue
IJIoaaen
TPeyroJibHMKOB

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

[TonsiTue 06 00IIEH TEOPUH TIITOIIAIH.

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

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

[Tnomanu ¢puryp Ha KjIeT4aTol Oymare.

[Tnomaau nogo6HbIX Guryp. Beruucnenue miomaaei. 3axadu ¢
NPaKTUYCCKUM COJIEp)KaHUEM. Peuwenue 3a0au ¢ NOMOWbBIO
Memooa 6CnoMo2amesibHolU Niouaou.

OB.]'Ia)IeBaTB NEPBUYHBIMU TPEACTABJICHUSAMU 00 061_1_16171

Teopun IIomwaau (Mmepel), (GOpMYJIHPOBATH CBOWCTBa
IUIOLIA/IU, BBISICHSTD UX HATIJISIAHBIN CMBICIL.

[Tpumensats  ¢opMmynbl  IUIOMIAAM  HApajuIesIorpaMMa,
TPEYrojbHUKA, TpaleUud C ONOpPOW Ha CIPABOYHYIO
nHpopManuro.

IIpumensTo (bopmybI iouiaau BBIITYKJIOTO

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

Haxoauth 1uiomaan ¢uryp, U300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIb30BATH Pa30MEHNE HAa YaCTU U IOCTPOCHHUE.
Pa30upaTh npuMepbl UCIOJIB30BaHUS BCIOMOTaTeIbHON
IUTIOINAM JUIs PELIEHUs] TeOMETPUUYECKHX 3ajay.

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

BbIuucasiTh I0IaA1 Pa3InYHbIX MHOTOYTOJIbHBIX (UTYD.
Pemarsb 3a1aum Ha mIomaab ¢ NPaKTUYECKUM COJIEpPIKaHUEM
M10CJIE COBMECTHOT'O aHAJIU3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, €€ H0Ka3aTeNLCTBO U TMPUMEHEHHUE.
O6parnas Teopema [Tudaropa.

OnpesienieHre TPUTOHOMETPUYECKUX (DYHKIUH OCTPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  IPSIMOYTOJBHOM
TpeyroibHuKe. OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO.
COOTHOIIEHHST ~ MEXIy CTOPOHAMH B  NPAMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBate Teopemy I[ludaropa, mcmoab3zoBaTh e B
MIPAKTUYECKUX BBIYUCIICHUSX.

Brnagets NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yIJia, NPOBEePATh UX KOPPEKTHOCT.

BbIBOANTL  TPUTOHOMETPUYECKHUE  COOTHOLIEHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.

HcceaenoBarh  COOTHOIICHWS  MEXKAY  CTOPOHAMH B

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

Hcnoab3oBate  (GOpMyNnbl  NpPUBEACHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JIJIS1 HAXO0XKIEHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKIUIMU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHOC




nHpopManuro.

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

3HAKOMHTHCSI ¢ HCTOPUEH Pa3BUTUS TCOMETPHH.

Yribl B Brnucannsle U LEHTpalbHBIE YIUIbI, YOI MEXAY KacarelbHOH U | MOpMYJHPOBATH OCHOBHBIE OIPE/ACICHUS, CBSI3aHHBIC C

OKPY’KHOCTH. XOpIOH. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaIbHbIN YTol).

Bnucannble VTiasl MEXAY XOpAaMU U CEKYLIUMH. HaxoauTh BnucaHHbBIE YIJIbI, ONMUPAIOLIUECS HA OJIHY IYTY,

U ONHCAHHbIE Briicannpie ¥ ONMUCaHHBIE YETHIPEXYTOJBHUKN, UX MPU3HAKK U | BBIYUCIAATH YTIIBI C TIOMOIIBIO TEOPEMBI O BITMCAHHBIX yIJIaX,

YeTbIPeXyroJbHHUK |CBOWCTBa. IlpuMeHeHHMe 53TUX CBOWCTB IpU  PEIIEHUH |TEOPEMBl O BIHCAHHOM YETBIPEXYTOJIbHHUKE, TEOPEMBbI O

u. TreOMETPHUYECKUX 3a]1ad. [HEHTPAJIILHOM YTJIe TPH HEOOXOAWMOCTH C BH3YaJIbHOM

KacarenbHble B3auMHoe pacmnonoxeHue JByX OKpyxHocTed. Kacanue|omnopoii.

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

Kacanmue BITMCAHHBIC U OTMIMCAHHBIC YETHIPEXYTOIBHUKH, BHIBOAUTH UX

OKPY’KHOCTeH CBOWCTBA U IPU3HAKHU T10CJIE COBMECTHOTO aHAJIN3A.

(13 ) Hcnoab3oBaTh 5TH CBOWCTBA M TNPU3HAKKA IIPU PELICHUHU
3ajau.

IMoBTOpeHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M METOAO0B KypcoB /7 MU 8 |Pemars 3agauM Ha NMOBTOpPEHHE, WILTIOCTPUPYIOIINAE CBSI3U

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

3HAHHI

(4 9)

9 kaacc (He meHee 68 4)

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

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH




Tpuronomerpusi. | Onpenesnenne TpuroHoMeTpruyeckux (GyHkuuid yrios ot 0° 10| @opMyaMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHUYECKHUX
Teopembl 180°. KocuHyCc ¥ CHHYC OpsAMOro W Tymoro yria. Teopema|QyHKIMH TYmbIX W NPSIMBIX YIJOB C BHU3YaJbHON OIMOPOM.
KOCHHYCOB U KocuHycoB. (O00OmEHHAsA) TeopemMa CHHYCOB (¢ pamuycom | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMUCAaHHOUN OKpYXHOCTH). Haxox1eHHe JJIMH CTOPOH U BEJIMYHH | PAJUYCOM ONHUCAHHON OKPYKHOCTH).
Peenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroipHUKH C OMOPON HA AITOPUTM Y4EOHBIX
TPEeyroJibHUKOB dopmyIia MIOM@AAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJ | JEHCTBUI.
(16 u) Mexay HuMu. @opmyria miIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemars  mpakTuyeckue  3a/a4M, CBOAsSIIHeCHd K
JMarOHAIH U yTOJI MEX]Ty HUMH. HAXO0KAEHUIO0 Pa3JIHYHbIX 3JIEMEHTOB TPeYroJbHUKA.
[TpakTHyeckoe mpuMeHEeHNE TOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooodus. OcBanBaTh NOHATHE npeoOpa3oBaHus moao0us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HccnenoBath OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B
COOTHOIIIEHHUsI B npou3BeO0eHuU OMmpe3Ko8 CeKywux, meopema o0 Keéaopame|OKpPYyKaroUlel N1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvho. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coommoweHuss mexcoy ompeskamu
(10 v) X0pO, CeKyWjux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u N0OOOHBIX MPey20JIbHUKOS.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUZHU C UCTIOTIb30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHI  KaKk HAMpaBICHHBIE OTPE3KH,
(12 ) YMHO)XEHUE BEKTOPA Ha YHUCIIO. uccae10BaTh TeOMETPHUCCKUI (mepemernieHue) "

Pu3N4eCcKuil 1 FTeOMETPUYECKUI CMBICT BEKTOPOB.
Pa3znoxkeHne BekTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkanspHoe NpOU3BEIAEHUE BEKTOPOB, €r0 NMPHUMEHEHHE IS
HAaXOK/JE€HUs [UIMH U YIJIOB.

Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KMHEMAaTUKUA U
MEXaHUKH.

busznueckuil (cuiaa) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeneHMsi CYMMBI U PAa3HOCTH BEKTODPOB,
YMHOXEHUS BEKTOpa Ha 41CIIO, HCCIe0BATh
reoMeTpUYECKU U PU3NYECKHUI CMBICIIBI 3TUX ONEpalnid.
Pemiare reomerpuyeckue 3aladyd ¢ UCIOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 BYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha




BEKTOPOB B KOOpIMHATAX.
IIpuMeHATH CKAJIIpHOE MPOU3BEICHUE JISI HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPAMHATBI TOYEK Ha INIOCKOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHOM CUCTEMbBI KOOpAMHAT,
KOOPAMHATBI Ha| Vpasnenue npsamou. YTI0BOH K03(ULHEHT, TaHIeHC YIia |JAeKapTOBBIX KOOPAMHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U IEPICHIUKYIIIPHBIC IPSIMBIE. HccnenoBath ypaBHEHUE IPAMOU M OKPYKHOCTH € OIIOPOM Ha
(9 9) YpaBHeHHE OKpY:KHOCTH. HaxoxJeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
IIEPECEUECHUS OKPYKHOCTH U MPSIMOM. HaxonuTts LeHTp U paguyc OKpY>KHOCTH 110 €€ YPaBHEHHIO.
Meroza KOOpAMHAT NPY PELICHUH T€OMETPUUECKUX 3a1a4. PemiaTe 3a1a4M Ha HAXOXKICHUE TOYEK NIEPECEUCHHUS TPSMBIX
Hcnonp30BaHne METOAA KOOPIAMHAT B IPAKTUYECKUX 3aJa4ax Y OKPY’KHOCTEH € IOMOIIBIO METOJA KOOPIANHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduuuenra npsamon
IIpY PELICHUM 3a4ad, I ONPENCIICHUS PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI MPU PEIIEHUU F€OMETPUUECKUX U
IIPAaKTHYECKUX 3a7a4, JUIA IIOCTPOCHUsS MaTeMaTH4EeCKUX
MoJieIel pealibHbIX 3a7a4 («MEeTOoJl KOOPAUHATY).
Ilonb30BaTbCst  JUIsi  INOCTPOECHHST W MCCIECNOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS TEOMETPUN
IIpaBuiabHbIe IIpaBuUnbHBIE MHOTOYIOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB. | DOpMyJMpoOBaTh OIpeziesIeHNe IIPABWJIBHBIX
MHOIOYroJIbHUKH. |Yucio m w JuiMHA OKPYXXHOCTH. JIMHA AYrM OKPYKHOCTH.| MHOIOYI'OJBHUKOB, HAXOAMTBH UX DJIEMEHTHI.
Jumna Panuannas mepa yria. ITo1b30BaTHCHA OHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IUI0IIAIb KPYyra.
Boruuciienue
nJioiajei

8w

[lnomane Kpyra W ero 53JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomnaneit Gpuryp, BKIFOYAIOUIUX AJIEMEHTHI Kpyra.

[IOMOILBIO NPAaBUJIBHBIX MHOI'OYTOJIbHUKOB, OIpeNeJsiTh
YHUCIIO 7T, IJIUHY IyTU U paJlaHHYIO0 MEpy yIJia 1o oopasity.
IIpoBoauTh NMepexox OT paIiMaHHOW MEPHI yrila K IpagyCHON
1 Ha00O0pOT IO BU3YyaJIbHOM omope.

OnpepensiTh IIOmMaas Kpyra.

BoiBoauTh hopmyiinl (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(GOPMALIHUIO.
Haxoautsp momaau B 3aja4ax peaibHON )KU3HU.

JABuKeHus Tlonamue o 0eudicenuu n1OCKOCMU. Pa30oupars  npumepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
IUIOCKOCTH Ilapannenvnoui neperoc, nosopom u cummempus. Ocu u yenmpol | JBUKCHHSL, IEHTPOB U 0CEH CUMMETPHHU.
(6 9) CUMMEMPUU. @®opmMyIMPOBATh ONPEIEICHUS MMapajuIeIbHOTO IEPEHOca,
IIpocmetiwue npumenenus 6 peuwieHuu 3a0ay. IIOBOPOTa M OCEBOM CHMMETPHHM C BHM3yaJbHOW OIIOPOM.
HaxoauTh HEMoIBUKHbBIE TOYKHU 0 00pa3Iy.
HaxoauThb LIEHTpHI M OCH CUMMETpU npocTeimux Guryp mno
oOpasiy.
Ilpumenamov napannenvHvlii. NePeHoC U CUMMEMPUIO Npu
PpeueHuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzoeams 013 nocmpoenus u ucciedos8anuil yugppoasule
pecypcebi.
IToBTOpEHue, [loBTOpEHHE OCHOBHBIX MHOHATHH M METOAOB KypcoB 7/—9 |OmnepupoBaTh MOHATHAMEU: QUTypa, TOUKa, IpsMasi, yroi,
00o0menue, KJ1accoB, 0000I1IeHUe U CUCTEeMaTU3alHsl 3HaHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematuszauus  |lIpocreiiiime reomerpuueckue (GUIyppl M HUX CBOMCTBA. | TPEYTOJbHHUKH, NPSIMOYTOJIbHBIN TpPEYroJbHUK, Me/InaHa,
SHAHMITZ W3mepeHne reoMeTpu4ecKux BEITUYHH. OuccekTpruca M BBICOTa TPEYrOJNbHUKA, MHapajieorpamMm,
(7 ) TpeyronbHUKH. poMO, IPSAMOYTOJIBHUK, KBaJpaT, Tpameuus; OKpyKHOCTb,

[TapannenbHble U NEPIEHAUKYIISPHBIE TIPSMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY’KHOCTH. BrnmcanHple W ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsimMast 1 OKPY>KHOCTb.
YeTsIpEXYroJbHUKY.
YETBIPEXYTOJIbHUKHU.
Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

IIpaBuIIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Beraucnenue miomaaei. [Tnomaan noqoOHBIX GUTYp.
JlekapTOBBI KOOPIMHATHI HA TIOCKOCTH.

Bnucannsie n OITMCAaHHBIC

KacaTelbHasl; paBEHCTBO U nojao0ue (uryp, TpeyrojibHUKOB;
NapaJuIeIbHOCTh M NMEPHEHIUKYISPHOCTh NPSMBIX, YroJl
MEXAYy NpSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
IPSIMOM; JJIMHA, PAcCTOSHUE, BEIMYMHA yIVa, IUIOMIAMb,
epUMETP.

HUcnonv3oBats  (opmyabl: nepumerpa U IUIOIIATU
MHOT'OYI'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSMOYTOJIBHOTO MapasuIesIenuIes1a.

OnepupoBartb NOHATHAMM: T[PSIMOYTOJIbHAs — CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJb30BATh OTH MOHATHUS JJA
IIPEJICTaBJICHNs] JAaHHBIX U PEIIECHUs 3ajad, B TOM YHCIE U3
JIPYTruX y4eOHBIX MPEIMETOB.

Pemiate 3agayM Ha DIOBTOPEHHE OCHOBHBIX IIOHATH,




BekTopsl Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBA3EH MEXIY pa3IMUHBIMU YacTsIMU Kypca.
BouiOupats MeTo [U1s pelIieHus 3a1a4H.
PemnaTth 3aga4u U3 IIOBCEIHECBHOU KU3HU.







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

» Maremaruka. ['eomeTtpus: 7-9-¢ kiacchl: 6a30BbIN ypOBEHB: yueOHUK, 7-9

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

obmectBo «M3maTenscTBO «IIpocBeiieHne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1 7 H.®. I'aBpunosa KM MockBa
['eomerpus BAKO
2 7 JI.C. AtanacsaH Pabouas Terpann MockBa
I'eomerpus [Ipocsenienne
3 8 H.®.I'aBpunosa KM MockBa
I'eomeTpust BAKO
4 8 JI.C.ATtanacsH Pabouas Mocksa
['eomeTpus TETPaJb [IpocBemienune
5 8 A.B.®apkos TecTnr Mocksa
r€OMETPHUS «IK3aMEH»
6 | ['comeTpus MutieHko Tematuyeckue Mocksa
7,8.,9 KII. TECTHI [Ipocaenienne
7 | 'eomeTpus M.A. Nuenckas | CaMoCTOSITEIbHBIC Mocksa
7,8,9 k1. Y KOHTPOJIbHBIC [Ipoceemenue
paboThI
8 9 A.H.Pypykun KM Mocksa
I'eomeTpust BAKO
9 TexHoyornyeckue
7,89 I" JO.Kosryn KapThl YPOKOB TIO ?onrorpa%
I'eomeTpus YUEOHUKY Yuurens
JI.C.Atanacsana
10 7.8,9 MeTtoauueckue Mocksa
I'eomerpus JI.C. Aranacsn
Broc PEKOMEHIalUU. «IIpocBemeHue»
11 7,8,9 [Toypounsie MockBa
I'eomerpus H.®. T'appuiosa paS}g;6OTKI/I "BAKO"




K YMK
JI.C.AtanacsHa

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU HHTEPHET
1. «IIIxonpHbIN oMonHKUKY: http://school-assistant.ru/
2. «llIxonpHas maremarukay: http://math-prosto.ru/index.php
3. «Kimacey: http://www.yaklass.ru
4. denepanbHbIN HEHTP HHPOPMAIIMOHHO-00pa30oBaTe/IbHBIX pecypco: http://eor.edu.ru/.
5. Enunas koyutekuus mudpoBbix oOpazoBarenbHbix pecypcos: http://school-ollection.edu.ru/.
6. Mudopmarmonnas cucrema "ExnHoe 0KHO J0cTyma K
obpasoBatenbHbIM pecypcam":http://window.edu.ru/.
7. ®enepanbHblil nopran "Poccuiickoe obpazoBanue':
http://www.edu.ru/.Kosnekius S0P u LITOP.
"OTkpbIThIH 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 pe3ynbTaToOB OCBOEHUA y‘-IE‘6HbIX
nporpamm c Y‘-IéTOM YpPOBHEBOIo nNoaxoaa, npeanonaraeTt sbigeneHune 6asoBoro
YPOBHA AOCTM)KEHMFI KaK TOYKM OTCYETa npun NOCTpoeHnu BCEM CUCTEMbI OUEeHKH

W OpraHM3aunm MHANBUAYaAbHOM PaboTbl c obyyaroWMMnCA.

ba3oBblil YpOBEeHb JOCTHKEHHMIA: JEMOHCTPUPYET OCBOEHUE Y4EOHBIX
JNEUCTBUM C OMIOPHOM CUCTEMOM 3HAHUW B pamMKaXx BbIJICJICHHBIX 3aAa4. OBiajcHNE
0a30BBIM YPOBHEM SBJSIETCS JOCTATOYHBIM IS TPOJOJDKCHHsSI OOydeHUs Ha
CIeNyIolEel CTYNeHH OoOpa3oBaHMs, HO HE MO MNPOQUILHOMY HaIPaBICHUIO.
JIOCTHXKEHUIO 0a30BOTO YPOBHA COOTBETCTBYET ommemka
«y00671€meopumenIbHo» (Unu ommemra «3», OMmmemKa «3aumeHoy).

[IpeBbimieHre 6a30BOTO YPOBHS CBUACTEIHCTBYET 00 YCBOCHUHU OMOPHOM
CHUCTEMBI 3HAHUM Ha YPOBHE OCO3HAHHOT'O IPOM3BOJHLHOIO OBJIAJICHUS YYCOHBIMU
NEUCTBUSIMU, a TaKKE€ O KPYyrosope, mupote (Ui U30MpaTebHOCTH) UHTEPECOB.
IlemecooOpa3HO BBIACIUTH CICAYIONIHNE JIBA YPOBHS, MpeBbIIIAIOIINE 0A30BbIIi:

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

* BBICOKHII YPOBeHb JIOCTH)KEHUS TIAHUPYEMBIX PE3YJbTaTOB, OUEHKA
«OMIUYHO» (omMmemKa «5»).

Jlns omucaHusl MOJATOTOBKH YYalllMXCS, YPOBEHb JOCTHXKEHUN KOTOPBIX

HUxe 633030I’O, LI,eﬂeCOO6p33HO BblENTNTb TaKXKe ABa YPOBHA:

* MOHMKEHHBbII YPOBEHb JTOCTUKEHUH, OyeHKa
«Hey006/1emeopumenvHo) (ommemka «2»);

* HU3KHUIl YPOBEHb JIOCTUKECHUM, OUeHKa «n10x0» (ommemka «1»).

He noctmwkenne 0a30BOTO ypoBHsI (TIOHMKEHHBIH W HHU3KUM YPOBHU
JOCTIKEHUM) (DUKCUPYETCS B 3aBUCUMOCTH OT 00BEMa M YPOBHS OCBOCHHOTO U
HEOCBOCHHOT0 cojiepkaHus npeaMera. OnucaHHbIN BBIIIE MOIXO/I 1IeJIECO00pa3HO
NPUMEHATh B XOJE€  pPa3dUYHBIX MPOUEAYp  OLEHHBAaHWS:  TEKYIIEro,

IMPOMCKYTOYHOI'O U UTOT'OBOTIO.



Ana oueHKUu OUHaMUKu ¢popmMmuposaHus npedmMemHoix pe3ysbmamos B
CUCTEME BHYTPM LUKOJIbHOrO MOHWUTOPUHra 06pa3oBaTe/ibHbIX AOCTUNKEHWUN
uenecoobpasHo pUKCMpoBaTb U aHaAIM3NPOBATb AaHHblE O CHOPMMPOBAHHOCTU
YMEHUI U HaBbIKOB, CNOCOOCTBYIOLWMX OCBOEHUKD CUCTEMATMUYECKUX 3HAHUMN, B

TOM YUCNE:

* HEPBUUHOMY  O03HAKOMJICHUIO, ompabomke U  OCO3ZHAHUIO
meopemuueckux mooeneit u nowamuii(oOMEHAYIHBIX U 0a30BBIX IS JaHHOU
00JIaCTH 3HAHUS), CIAHOAPMHBIX AI20PUMMOE U NPOUEOYD;

* GbIAGNICHUIO U OCO3ZHAHUIO CYWHOCHU U O0COOEHHOCHENN3yIaecMbIX
00BEKTOB, MPOIIECCOB U SIBJICHUHN JCHCTBUTEIBHOCTH (IMPUPOAHBIX, COITUATBHBIX,
KYJIbTYPHBIX, TEXHUYECKUX M JIP.) B COOTBETCTBUU C COJICPKAHUEM KOHKPETHOTO
y4eOHOTO TIPEAMETA, CO30AHUI0 U UCNOIb30BAHUIO MOOeNell N3YIaeMbIX 00BEKTOB
U TIPOIIECCOB, CXEM;

* GbIAGNICHUIO U AHAIU3Y CYULECHBEHHBIX U YCHMOUYUGHIX C6A3CH U
OMHOUIEHUTIMEKTY 0O0BEKTaMH U TIPOLIECCAMHU.

[Ipr sTOM 00s3aTENHPHBIMU COCTABIISIOIAMHA CHUCTEMBI HAKOIUICHHOM
OIICHKH SIBJITFOTCS MaTEPHAIIbI:

* cCImapmoeoil OUaZHOCMUKU,

* memMamuueckKux u Umoz208blX NPOBEPOUHBIX PAOOM NO 6cem YUeOHbIM
npeomemam;

* meopueckux padom, BKIIIOYas y4eOHbIC MCCIICIOBAHUS M yYCOHBIC

ITPOEKTHI.



OueHka yCTHBIX OTBETOB 00y4aOINXCs

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

1. momHO pacKpbUl coepkaHHe MaTepuaia B o0beMe, MPeayCMOTPEHHOM
IPOrpaMMON U yUEOHUKOM,

2. U3JI0KWJI MaTepuall TPAMOTHBIM SI3bIKOM B ONPEJEIEHHON JIOrMYeCKOU
IIOCIEAOBATEILHOCTH, TOYHO HCIOJIB3Ysd MATEMAaTUYECKYH0 TEPMUHOJIOTHUIO M
CUMBOJIUKY;

3. IPaBWJIBHO BBIMOJHUI PUCYHKH, YEPTEXKH, T'padUKH, COMyTCTBYIOIINE
OTBETY;

4. mokazaJl yMEHHE  WUIIOCTPUPOBATh  TEOPETUUYECKUE  IOJIOKEHUS
KOHKPETHBIMU NPUMEpPaMH, IPUMEHATh UX B HOBOW CUTYyallMd MPU BBINIOJHEHUU
IPAKTUYECKOTO 3a/1aHNUS;

5. IPOJIEMOHCTPUPOBAT YCBOEHUE paHEe M3YYEHHBIX COMYTCTBYIOLIMX
BOITPOCOB, C(HOPMHPOBAHHOCTh U YCTOMYMBOCThH HCIIOJIB3YEMBIX HPH OTPaOOTKE
YMEHUI U HABBIKOB;

6. oTBedan caMoCTOsTENFHO 0€3 HABOIAIINX BOMPOCOB yuuTeNsa. Bo3MOXHBI
OJlHa - JIB€ HETOYHOCTH NPHU OCBEIIEHWH BTOPOCTENEHHBIX BOIIPOCOB WA B

BBIKJIaJIKaX, KOTOPBIC YUCHHUK JICTKO HUCIIPpABHII 110 3aMCUYAHHUIO YUUTCIIA.

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

TpCﬁOBaHI/IﬂM Ha OLHCHKY «5», HO IIPHU 3TOM UMEET OJAUH U3 HEAOCTATKOB:

®* B H3JIOKCHHHU JOIIYIICHBI HeOOJIbIIINE np06em,1, HC HCKAa3HUBIINUC
MAaTCMaTHYCCKOC COACPIKAHNEC OTBETA,

¢ A0omymcHbl OJIMH — JBa HCIOYCTAa IIpU OCBCIICHHUH OCHOBHOTI'O
COACPIKaHUA OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHUIO YUHUTCILA,

e JIONYyIIEHBI OIMMOKAa WX OoJiee JBYX HEJAOYETOB MPH OCBELICHUU
BTOPOCTCIICHHBIX BOIIPOCOB MM B BbIKIdJAKaX, JICTKO HMCIIPABJICHHBIC IIO
3aMEYaHUIO YUUTEA.

OT1MmeTka «3» CTABUTCH B CJEAYIOIIMX CJIyYasix:
¢ HCIIOJHO HUJIM HCTOCJICAOBATCIIbHO PACKPBITO COACPIKAHMUEC MaTCpHajia, HO

MOKa3aHO 00lllee MOHMMAaHWE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS,



NOCTAaTOYHbIE  JUIA  JAJIBHEUIIEr0  YCBOEHUS  NPOTPAMMHOIO  Marepuala
(ompeneneHHbIC «TpeboBanusMu K MaTeMaTHYEeCKOM MOJITOTOBKE
00YyYaIOIIHNXCSI»);

* HWMEJHUCH 3aTPYIHCHUS WM JOIYIIEHBI OIIMOKH B ONIPEACIICHUH TTOHSTHH,
WCMOJIb30BAaHUM  MATEMaTH4YEeCKOW TEPMHUHOJIOTMH, YEpPTEXKaX, BBIKIAJKAX,
HUCIIPABJICHHBIC MTOCJIC HECKOJIBKUX HABOIAIINX BOIIPOCOB YUUTEIIS,

* YYEHHUK HE CHPABWICA C NPUMEHEHHEM TECOPUU B HOBOM CUTYallUU IPU
BBINIOJTHEHUH MPAKTUYECKOTO 3aJIaHMsl, HO BBIMOJHWI 3aJaHusl 00S3aTEeIbHOIO
YPOBHS CJIIOKHOCTH 1O JJAHHOW TEME;

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

OT1MeTKa «2» CTABUTCH B CJEAYHOIIHMX CJIy4Yasix:

¢ HC PAaCKpPBITO OCHOBHOC COACPKAHUC yqe6H0r0 MaTcpuajia,
° O6Hapy>KGHO HC3HAHHUC HWJIM HCIIOHMMAHHUC YUYCHHKOM OoMBIIICH WIIH

HanOoJsiee BaKHOM 4acTy y4eOHOro Matepuarna;

* JIOMYIIEHbl OIMMOKK B OINpPEACIICHUHA TMOHATHM, MPU HCIOIB30BAHUU
MaTEMaTUYeCKOM TEPMHUHOJIOTHUH, B PHUCYHKAaxX, YepTekax WM Tpadukax, B
BBIKJIQJIKaX, KOTOPbIC HE HUCIIPABJICHBI IMOCJIE HECKOJBKUX HABOJSIIMX BOMPOCOB
YUHUTES.

OtMeTKa «1» cTaBUTCSL, €CJIM:

* VYCHHK OOHApY)XWJI TOJHOE€ HE3HAaHWE W HEMOHHMMaHUE HN3y4aeMOro

y4eOHOTO MaTepuajia WIM HE CMOT OTBETHTh HM Ha OJUH W3 TMOCTaBIICHHBIX

BOITPOCOB I10 U3y4aeMOMY MaTepuaiy.



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 PCIICHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOYKHA OJIHA HETOYHOCTD,
OMKCKa, HE SBISIIOIASACA CJIEACTBUEM HE3HAHUA WM HEMOHWMAHHS Y4eOHOro
Marepuana).

OTMeTKAa «4» CTAaBUTCS, €CTIN:

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

* JONyIleHa OfHa OmMOKa WM JBa-TPU HENOYETa B BBIKJIAJKAX, PUCYHKaX,
yepTexkax Win rpadukax (eciau 3Th BUIbl pabOThl HE SBIBUIMCH CHELUATbHBIM
00BEKTOM MTPOBEPKH).

OT1meTKa «3» CTABUTCS, €CJIN:

e JomyleHbl Oornee OaHON OomuOKM WM Oosee NBYX-TpEeX HEJIOYETOB B
BBIKJIQJIKaX, YepTexax WIM rpapukax, HO y4yalluiics BiaaeeT 00s3aTelbHbIMU
YMEHHSIMU I10 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTAaBUTCS, €CJIN:

* JIONYILEHbl CYLIECTBEHHbIE OIIMOKM, MOKAa3aBIME, 4YTO YydYallluiicsi He

BJa/ieeT 00s3aTeIbHBIMU YMEHUSAMH 10 JAaHHOW TEME B MOJIHOM Mepe.
OtMmeTka «1» cTaBHTCS, €CJIM:

* paboTa nokasajna MojHOE OTCYTCTBUE y ydallerocsi 00si3aTeabHbIX 3HAHUM

¥ YMEHHI 10 MpoBepsieMOl TeMe WU 3HAYUTENbHAs 4acTh paOOThI BHINOJIHEHA HE

CaMOCTOATCIIBHO.



Oomas kaaccnpuranus omMmUdOK

I'pyObiMu cuuTaroTcsi OIMOKHU:

* HE3HAHHWE ONPEACICHUS OCHOBHBIX IOHATHUM, 3aKOHOB, IIPaBUII,
OCHOBHBIXITOJIOKEHUN TEOpHH, He3HaHUE (GOPMYII, OOIIETPUHITHIX CUMBOJIOB
0003HauYeHWH BEITUYMH, CIUHUIl UX H3MEPCHHUS;

* HE3HaHHe HAMMEHOBAHWI €IMHUIl U3MEPEHUS;

* HEyMEHUE BbIICIUThH B OTBETE TJIaBHOE;

* HEyMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JJI PEIICHUS 3a]1a4;
* HEyMEHUE JIeNIaTh BBIBOJBI U 0000IIEHUS;

* HEyYMEHHUE YUTATh U CTPOUTH IpaPUKU;

* TIOTEPs KOPHS WM COXPAHECHHUE MMOCTOPOHHETO KOPHS;

* oTOpackiBaHUE 0€3 0OBSICHEHUM OJTHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIHOKWU;

* BBIYMCIIMTEIBLHBIC OIITMOKH, €CJIM OHU HE SBIISTFOTCS OTIMCKO;

* JIOTMYECKHE OIINOKHU.

K HerpyObIiM omm0kam ciieayer OTHECTH:

* HETOYHOCTHh (POPMYJIMPOBOK, OINPEIACICHUM, TOHATUNA, TEOPHIA,
BBI3BAHHAS HEMOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB ONPENEIIEMOTO
IIOHATHS WIA 3aMEHOU OJTHOT'O - ABYX U3 ATUX IIPU3HAKOB BTOPOCTEIICHHBIMY;

* HETOYHOCTb rpaduka;
* HEpAlMOHAIBHBIM METOJ PpEIICHUS 3a7a4ydl WM HEJOCTaTOUYHO

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

* HEpalMOHAIbHBIE METOJIbI PAOOTHI CO CIIPABOYHOU U
JIPpyTOUIIUTEPATYPOU;

* HEyMEHHE peIaTh 33/]a4M, BHITOIHATH 3aJaHus B O0OIIEM BUJIE.

HenoquaMn ABJAKOTCA:

* HEepalMOHAJIbHbIE IPUEMbI BEIUMCICHUN U PE0Opa30BaHuil;
* HeOpexHOE BBINIOJHEHHUE 3aMHUCeH, YepTeken, cXxeM, rpaduKoB.
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