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MNOSACHUTEJIBHAS 3AITUCKA

Pabouass mporpamma Mo MaTeMaTHKE I OOydYalOHIMXCS C 3aJEP>KKOH ICHXHYECKOrO
pa3Butus (nanee — 3I1P) Ha ypoBHE ocHOBHOTrO 001Ier0 00pa3oBaHUs MMOATOTOBICHA Ha OCHOBE
@DenepaibHOTO  TOCYIApPCTBEHHOTO  OOpA30BATENIFHOTO  CTaHJapTa OCHOBHOTO — OOIIEro
obpazoBanms (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepcrBom roctuninu Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee —
dI'OC 000), IlpumepHol aganTHPOBAaHHOHW OCHOBHOM 00pa30BaTEIbLHON MPOTPAMMBbI
OCHOBHOTO 0011eTr0 00pa3oBaHusi 00YYarOIUXCS C 3a/IePIKKON MICUXUIECKOTO pa3BUTHS (ajee —
I[TAOOIT OOQO 3I1P), IIpumepHoit paboyeil mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs IO
npeamery «Maremarukay, [I[pumepHo# mporpaMMbl BOCIIUTAHUS, C YIETOM PacipeleICHHBIX 110
KJlaccaM MPOBEpPSEMbIX TpeOOBaHUI K pe3ylbTaraM OCBOCHHS AJaNTUPOBAHHOM OCHOBHOMU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHHs OOYYAIOLIMXCS C 3alepiKKON
MICUXUYECKOro pa3BuTus. B paboueld mporpamMme yuyTeHbl HAed U TMoiokeHus KoHuenuuu
pa3BUTUs MaTeMaTudeckoro oopasosanus B Poccuiickoit denepanun.

OO0mas xapakrepucTruka yueOHoro npeamera «MaremaTuka»

VYuebublil npenMer «MaremaTuka» BXOAUT B IMpPEIMETHYI o0sacTb «MaremaTtuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHIO BBIYMCIUTEIBHON KYJNBTYpPhl U JIOTUYECKOTO
MBILUIEHHS, (OPMUPOBAHUIO YMEHUS I0Jb30BATHCS AJITOPUTMAMM, a TaKXKE MPUOOPETEHUIO
IIPAKTUYECKUX HaBBIKOB, HEOOXOIMMBIX B ITOBCEIHEBHOM kM3HU o0yyatomuxcs ¢ 3[1P. YueOHsbiii
OpeIMET pa3BUBAeT MbIIUIEHHE, MPOCTPAHCTBEHHOE BOOOpaXKeHHE, (YHKIHOHAIbHYIO
IrpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTHYECKH AaHAJIU3UPOBATh HMH(MOpPMAIHIO,
NPEACTaBICHHYIO B pa3IMYHbIX (hopMax.

OOyueHne MaremaTuke JaéT BO3MOXKHOCTh pa3BuBarh y oOydaromuxcs ¢ 3[IP Tounyto,
palMOHANBHYIO0 U MHPOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOISIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaduyecKue CpeiAcTBa JJs BBIPAXEHHS CYXIEHHH U HaBIIHOTO MX
IIPEJICTaBICHHUS.

HeoOxoqumbIM KOMIIOHEHTOM O0ILEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBIISIETCS
o011ee 3HAaKOMCTBO C METOJIaMH TO3HAHMs JEHCTBUTENBHOCTH, MPEICTaBIECHUE O MpeaMeTe U
METO/IaX MaTeMaTHKH, X OTIIMYUI OT METO/IOB APYTUX €CTECTBEHHBIX U T'yMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUSI MaTeMaTUKU JJIS PELIeHUs] HayYHBIX M MPHUKIAIHBIX 3aj1ad. Takum
o0pa3oM, MaTeMaTnyeckoe 0Opa3oBaHUE BHOCUT CBOM BKJIaA B (hOpMUPOBaHKE OOIIEH KyJIbTypPbl
4eJI0BEKa.

N3yueHne mareMaTWKH TakKe CIOCOOCTBYET SCTETHMUECKOMY BOCIHTAaHHUIO YEIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3SALIECTBA MAaTeMaTH4YECKUX  PACCYXACHHUH, BOCIHPHUATHIO
reoMeTpUYeCcKUX GopM, YCBOCHHUIO HJI€U CUMMETPHUH.

ITporpamma oTpakaeT coaepxanue o0yueHus mpeaMeTy «MaremaTuka» ¢ y4eToM 0coObIX
obOpasoBarenbHbIX TOTpeOHOCTEW oOydaromuxcsi ¢ 3[1P. OBmamenune y4ueOHBIM TpeIMETOM
«MatemaTtukay npecTaBIsSeT ONpeIeIeHHYI0 CIOKHOCTh s yuamuxcs ¢ 3I1P. Y obyuaronuxcs
¢ 3IIP nauboiiee BbIpaK€Hbl OTCTABAHMS B PA3BUTUU CIOBECHO-IOTUYECKUX (POPM MBILIUICHUS,
MO3TOMY a0CTpaKkTHBIE M OTBJICUEHHBIE KAaTETOPUM MM TPYAHONOCTYNHBI. B Toxxke Bpems mpu
CHelualbHOM O0y4YeHUH OO0ydyaromiyecss MOTYT BBIIOJHATH 3aJaHusi 1o airoputMy. OHu
BOCIIPUHMMYMBBI K ITOMOIIY, MOTYT BBIIIOJIHUTH IIEPEHOC HA AHAJOTMYHOE 3a/laHUE YCBOEHHOTO
cnoco6a penreHus. CHUKEHHE Pa3BUTHUS MBICIUTENbHBIX ONepaliii ¥ 3aMeJJIEHHOE CTaHOBIIEHUE



JIOTMYECKUX JEHCTBUH MPUBOAAT K HENOCTaTOYHOM OCMBICICHHOCTH COBEPIIAEMBIX yUEOHBIX
neiictBuii. Y oOyvaromuxcs 3aTpyIHEHBl CUYETHBIC BBIYMCICHUS, MPOU3BOAMMBIE B yme. B
IIMCbMEHHBIX BBIYUCIICHUAX OHU MOTYT IPOIYCKaTb OAMH W3 IPOMEXYTOYHBIX maros. [Ipum
paboTe C YUCIOBBIMU BBIPAXCHUSAMH, BBIYMCIEHHEM HX 3HAYEHHUS MOTYT HE YJIEp’KHUBATh
MIpaBUJIBHBIN TOpsIOK AeicTBuid. [Ipu ympoieHun, npeoOpa3oBaHUN BBIPAKCHUHN ydaluecs ¢
3[IP He MOryT caMOCTOSTENbHO NPHUHATH PELIEHUE O I0CIEI0BATEILHOCTH BBIIIOJHEHUS
JnercTBuil. KOHKPETHOCTh MBIIUIEHUS OCJIOKHSAET YCBOCHMSI HABbIKA PELICHMs YpaBHECHMIA,
HEpaBEHCTB, CUCTEMBI ypaBHEHUN. VM MaJI0IOCTYyITHO COBEpIICHHE OOPAaTUMBIX OTEepaLnii.

Huzkuii ypoBeHb pa3BUTHs JIOTMUECKMX OIepanuii, HexoctaToyHas OOOOIIEHHOCTh
MBILIUICHHUS 3aTPYIHSIOT H3yueHHe TeMbl «DyHKIUM»: TpU ONpeneieHuH (yHKIHOHATHLHON
3aBUCUMOCTH, TP ONHUCAHUM TIpadUuecKOd CUTyallud, MHCIOJb3Ysl TE€OMETPUUYECKHH,
anreOpanyeckuif, (PyHKIMOHANBHBINA S3bIKM. Hepeako ydammecs HEe BHIAT Pa3HUIBI MEXITY
00J1aCThIO oTpeesieHus PYHKIIUN U 00JIaCThIO 3HAYCHHH.

Pemienue 3aa4 coOnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS KPAaTKOW 3alluCH, POBEICHUS
aHajM3a yCJIOBHA 3a/laud, BblIeseHus cyuiecrBeHHoro. OOyuvatomuecs ¢ 3IIP 3arpyassorcs
c/IeNaTh YMO3aK/IIOUeHHE OT O0IIET0 K YaCTHOMY, HEPEJIKO BEIOMPAIOT HEPALlMOHAIIBHBIE CTIOCOOBI
pEeILeHNs, THOTAA OTPAaHUYMBAIOTCS. MAHUITYJIALUSAMH C YACTAMH.

[Ipu u3yueHum reomerpuyeckoro marepuaia odOydvarommecs ¢ 3IIP crankuBarorcs ¢
TPYAHOCTBIO JIeNaTh JIOTMYECKHE BbBIBOJABI, CTPOUTH IIOCIECNOBATEIbHBIE PACCYKICHUS.
Hempounble 3HaHUS OCHOBHBIX TEOPEM TI'€OMETPUM IPUBOJAUT K OLIMOKAM B pelIeHUU
reomerpuueckux 3agad. OOyuaromuecss MOTyT MOAMEHUTH (POpMyIly, HEMPaBUIBHO PUMEHUTD
teopemy. K ceppe3HbIM OmMOKaM B pPEIICHUM 3a/a4 MPUBOAAT HEAOCTATOYHO PA3BUTHIC
IIPOCTPAHCTBEHHBIE NTPeACTaBICHMS. VIM CII0KHO BBIIOJIHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEXKY.

TouHOCTb 3a1IOMHUHAHMSI U BOCIPOM3BEACHUS Y4eOHOr0 MaTeprana CHUKEHBI 110 IPUYUHE
c1aboCTH MHECTHYECKOM JeATEIbHOCTH, CyXeHMsl oObeMa mamsath. OOyuwarommmces ¢ 3IIP
TpebyeTcst OoJibllle BPEMEHHU Ha 3aKpeIlyieHHe MaTepHala, akTyaau3alus 3HaHul 1o onope mpu
BOCIIPOM3BEJICHUH.

Jlns mpeojosieHus TpPyAHOCTEH B HM3y4eHUM YydeOHoro mnpeamera «MaremaTuka»
HeoOxoquMa ajanTanus o0beMa M XapakTepa y4deOHOro marepuaja K I103HaBaTelbHBIM
BO3MOXHOCTSAM yuamuxcsi ¢ 3I1P. Crenyer yueOHbI MaTepuas MpernojgHOCUTh HEOOJIBIIMMU
MOPUUSAMH, YCIOXKHSS €ro MOCTENEHHO, W3BbICKUBATH CIIOCOOBI aJanTali TPYAHBIX 3aJaHUH,
HEKOTOpBIE TEMBbI J1aBaTb Kak O3HAKOMHUTENbHBIC; HCKIIOYaThb OTHEJIbHBIE TPYAHbIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHrall peKOMEHIYeTCsl U3ydaTh B MPOIECCe MPaKTUYECKON
JEATEIIBHOCTH 10 PEHIeHHI0 3afad. OpraHndyeckoe €IMHCTBO IMPAKTUYECKOM M YMCTBEHHOMU
JESTEIbHOCTH y4alluXcsl Ha ypoKaX MAaTeMaTUKHU CIOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MaTeMAaTUUYECKUX 3HAHUN U YMEHUH.

Lenu u 3amaun u3yyeHus yueOHOro npeamera «MaremaTuka»
[IpuoputeTHbIMU Yyeramu 00yUeHHUs] MaTeMaTuKe B 5—9 Kkiaccax sIBISIOTCS:

* (opmupoBaHME UEHTPaJbHBIX MAaTEMAaTUYECKUX TMOHATHH  (4HMCIO, BEJIUYUHA,
reoMeTpudeckas (urypa, mepeMeHHas, BEPOSTHOCTb, (QYHKIMA), OOECIEUHBAIONIUX
MIPEEMCTBEHHOCTb M NEPCIEKTUBHOCTh MAaTeMaTHYECKOTO 00pa3oBaHMs OOydarolIMuXcs ¢
3I1P;

* pozBeneHue oOyuwaromuxcs ¢ 3[IP Ha mocTymHOM s HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3U MAaT€MaTHKU M OKPY’KAIOLIEro MHpa, MOHUMaHUE MaTeMaTHKH KaK 4acTu
o011Iel KYJIBTYpbI YeJIOBEYECTBA;

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOydaronmuxcs ¢ 3IIP,
M03HABATEJIbHON AKTUBHOCTHU, HMCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIICHHUS,
MHTEpeca K U3yUeHHIO0 MaTeMaTHKU;



* (opmHpoBaHUE (PYHKIIMOHAIBHON MareMaTu4eckoi rpaMOTHOCTH: YMEHHUs PACIO3HABATh
MPOSIBIICHUS] MaTeMaTHYECKUX TOHATHH, OObEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CUTyallUX M IpPU H3YyYEHUM JPYTUX Y4YEeOHBIX IPEAMETOB, IPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIHUpOBaTh MX Ha S3BIKE MaTeMaTHKH W
CO3/1aBaTh MaTEMATUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIM MaTeMaTU4EeCKUH armnapar
JUIS PELICHUS IPaKTUKO-OPUEHTUPOBAHHBIX 3a]ad, HMHTEPIPETUPOBATb U OLEHUBATh
IIOJIyYEHHBIE PE3YIIbTAThI.

JIOCTIKEHHE ATHX 11eJIei 00eCTIeYnBaeTCsl PEIICHUEM CIEeAYIOIUX 3a0ay.

* (opmupoBars y oOydatouuxcst ¢ 3[IP HaBbIkM yueOHO-1103HABATEIbHOM EATEIBHOCTU:
IUTAHUPOBaHKUE PabOTHI, IOUCK PAIlMOHAIBHBIX MyTEH €€ BBIMOJIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CHocoOCTBOBATh MHTEIJIEKTYaJIbHOMY Pa3BHTHIO, (JOPMUPOBATH KaueCTBa, HEOOXOIUMbBIC
YeJOBEeKy [UlId TIOJHOLGHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE
MaTeMAaTUYECKOM  JAEATEIbHOCTU: SCHOCTM M  TOYHOCTU  MBICIM, HHTYMIMH,
IIPOCTPAHCTBEHHBIX MPEACTaBIECHUH, CHOCOOHOCTH K NPEOI0JICHUIO TPYIHOCTEH;

* (opMHpOBATH KIIOUEBHIC KOMIIETCHIIMM YYalIMXCS B paMKax MNPEAMETHOW o0iacTu
«Marematrka 1 UH(HOpPMATHKAY;

" pa3BUBATh MOHATHIHOE MBIIUICHUS oOyuatormmxcs ¢ 3[1P;

" OCYIIECTBISATh KOPPEKLHIO IO03HABATEJIBHBIX MpoueccoB obOyuatomuxes ¢ 3IIP,
HEOOXOIMMBIX JUISI OCBOSHUS MPOTPaMMHOT0 MaTepHalia 1o y4eOHOMY MPEIMETY;

" [IpeaycMaTpUBaTh BOZMOXHOCTh KOMIIEHCALIMU 00pa30BaTe/IbHBIX JE(PUIIUTOB B OCBOCHUN
MIPEIIECTBYIOLIET0 MPOrpaMMHOro Marepuaina y oOydaromuxcs ¢ 3[IP u HepocraTkoB B
UX MAaTeMaTUYECKOM PAa3BUTHH;

* c(hopMHPOBATH YCTOHYMBBIA HHTEPEC YUALIUXCS K IPEIMETY;

" BBIIBIIATH M Pa3BUBATh MATEMATHUYECKHUE U TBOPUYECKHE CLIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUs Kypca MareMaTuku B 5-9 kmaccax: «Ywucna u
BBIUUCIIEHUS», «Anredpay («AsreOpandeckue BbIpRXXEHUs», «YpaBHEHHMsS U HEPaBEHCTBAY),
«Dyakmuny», «leomerpusi» («leomerpuueckne ¢urypel W HX CBOicTBa», «M3MepeHue
TE€OMETPUUECKUX BEIUYMH»), «BeposTHOCTh W cratucTuka». JlaHHbIE JTUHUM pa3BUBAIOTCS
napajuleNIbHO, KaK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBHCUMO OJIHA OT
Jpyroif, a B TECHOM KOHTakTe W B3aumozencTBuu. Kpome 3TOro, ux oObeAUHSET JIOTHYECKas
COCTaBIIAOIIAsA, TPAAUIIMOHHO MPHUCYIIasi MaTeEMAaTUKE M NMPOHU3BIBAIOIIASl BCE MaTeMaTUyeCKue
Kypcsl M conepxarenbHble JuHUM. ChopmynupoBaHHoe B PenepaabHOM ToOCyIapCTBEHHOM
o0pa3oBareIbHOM CTaHAapTe OCHOBHOT'O 00111eT0 00pa3oBaHUs TPEOOBAHUE «yMETh ONIEPUPOBATH
MOHSTHAMM: ONPEIEIICHUE, AaKCUOMA, TEOPEMA, JI0Ka3aTeNbCTBO; YMEHHE PAaCllO3HABATh HCTUHHBIE
U JIO)KHBIE BBICKa3bIBaHMsSI, TPUBOAUTH IMPUMEPBl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIIaHUS BBICKAa3bIBAaHHI» OTHOCHUTCS KO BCEM KypcaMm, a (pOpMHUPOBAHHUE JIOTHYECKUX YMEHUH
pacrpeieniieTcs o BCeM rojiaM o0y4eHusi Ha YpOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHus.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHS
[TpumepHoOil paboueil mporpamMmbl, pacHpeles€HHbIM IO rojaMm 0O0yudeHHus, CTPYKTYpHUpPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHHLMIHAIBLHBIM BOMNpOcaM oOyyaromuecs
oOpalagiuch HEOAHOKPAaTHO, YTOObI OBJIAJ€HUE MAaTeMaTHUYEeCKUMH MOHATHUSAMU M HaBbIKAMU
OCYILECTBIISIOCh ~ MOCTENOBATENIbHO W TOCTYNAaTreiabHO, C  COOJIONECHHEM  IPUHIIHIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIWCh B OOIIYI0 CHCTEMY MaTreMaTHYeCKHX
npeacraBieHuit oOyuatommxcs ¢ 3IIP, pacumpss u  yroyOnmsas e€, oOpasyst IpodHbIe
MHOXKECTBEHHbIe CBs3u. OOmme wnenu wusydeHus ydeOHoro mpenmera «MaTtemaTtuka»
npezcrasieHsl B [IpumepHoil paboueii mporpamMmme 0CHOBHOTO 0011Iero oopa3oBaHusl.

OcoOenHoctr 0TOOpa U alanTalluy y4eOHOTO MaTepralia o MaTeMaTHKe
OO6yuenue ydyeOHOMYy mpenMery «MaTtemarnkay CTPOUTCS Ha CO3JaHWU ONTUMAJIbHBIX
YCIIOBUH NIl YCBOEHHS MPOTrpaMMHOro marepuana odydaromumucs ¢ 3I1P. bonbmuioe BHuManue



yAensieTcs oTOOpy ydeOHOro Mmarepuana B COOTBETCTBUU C NPUHLIMIIOM JOCTYHMHOCTH HpHU
COXpaHEeHHUHU o0Iero 0a30BOr0 YpOBHs, KOTOPBIA JOKEH IO COAEpKAaHHI0 M 00beMy OBITh
aJlanTUPOBAHHBIM Ui oOyuatomuxcs ¢ 3I1P B cooTBeTcTBUU € MX 0COOBIMU 00pa30BaTEIbHBIMU
norpedbHocTsamMu. Crnenyer oOMerdyuTh OBJIAJEHUE MarepuayiioM oOydarommmuca ¢ 3IIP
IIOCPEJICTBOM €ro JIeTaJbHOTO OOBSICHEHUS! C CHCTEMATHYECKMM IIOBTOPOM, MHOI'OKPAaTHOM
TPEHUPOBKU B NPUMEHEHUM 3HAHMUN, MCIIONIB3YSl NPUEMBl aKTyalu3aluu (BU3yallbHas OIIOpa,
naMsTKa).

[IpumepHass 1nporpamMma MpeAyCMaTpUBAaeT BHECEHHWE HEKOTOPBIX  HM3MEHEHMM:
yMEHblIeHHnEe 00beMa TEOPETUUECKHUX CBEIEHH, BHIHECEHHUE OTAEIbHBIX TEM WJIN LIENIbIX Pa3/ieoB
B Marepuaibl s 0030pHOT0, 03HAKOMUTEIILHOTO U3YUCHUSI.

HN3menennst nporpammel B 7-9 Kiaaccax

T'eomempus

Crieryer OCHOBHOE€ BHUMAHHE yAEINUTh IPAKTUYECKON HANPABICHHOCTH Kypca, HCKIOYUB
U YIOPOCTHB HauOOJIEe CIIOXKHBIM JUIsi BOCHPHUATHSA TeopeTuyeckuid matepuan. Ha ypokax
reOMEeTPUH HEOOXOJIUMO MAaKCUMAJIbHO UCIOJIB30BaTh HATJSAHBIE CPEACTBA OOyueHus, OobIe
MPOBOJIUTH MPAKTHYECKUX padOT C ydaniuMucs, pemars 3anadu. CTpouTh pelieHue 3aaad npu
MOCTOSTHHOM OOpAIlleHUH K HArJIJHOCTU — PUCYHKAM U YepTexkKaM.

O3HaKOMUTEIBHO 1aTh TeMbI: « TeopeMbl U JOKa3aTeIbCTBO. AKCHOMBI», «JloKa3aTenbcTBO
OT MPOTUBHOTO», «CyLIECTBOBAHWE U €AUMHCTBEHHOCTh NEPHEHAMKYJIIpa K MpsAMoi», «Meton
reOMETpUYECKUX MecT», «Merox yaBoeHuss Menuanby, «Teopema @aneca u Teopema o
MIPONOPIUOHAIBHBIX OTpE3Kax», «lenTp Mmacc TPEYTOJIbHUKAY, «3meHeHue
TPUTOHOMETPUYECKUX (DYHKIIMI TIPH BO3pacTaHUU yriiay, «DopmyIibl uist painyCcoB BIUCAHHBIX
U ONHUCAaHHBIX OKPY>KHOCTEH MpPaBUJIbHBIX MHOI'OYI'OJBHUKOBY, «YPpaBHEHUE MPIMOI»,
«JIBmxenue», «CBoiCTBa IBUKEHUs», «TeopeMa O MpOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O
MPOU3BEJCHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBAIPaTe KacaTeIbHOM».

CrnenyeT yMEHBIIUTH KOJMYECTBO YacOB Ha H3ydeHue TeM: «CUMMETpUYHbIE (PUTYPBHI.
OcHoBHbIE CBOMCTBa oceBoW cummeTpun», «LleHTpanbHas cummerpus», «llapannenbHblit
nepenocy, «IloBopor», «IIpeobpazoBanne momodus. [logoOue cOOTBETCTBEHHBIX IIIEMEHTOBY,
«OCHOBHBIE 3314 Ha MOCTPOCHHE C TIOMOIIBIO UPKYJIS U TUHEHKIY, «J|ekapTOBbI KOOPAMHATHI
Ha TIOCKOCTHY, «Pemenne TpeyronbHUKOBY, «Ilogodue dpurypy.

BricBoOOAMBIIIHECS YaCchl UCTIOJIB30BAThH HA PEILIEHUE 3a/1a4 U TIOBTOPEHUE.

Buaer  pesareabHocTH  oOy4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M 00ecleYHBAKOIIHME OCMBICICHHOE OCBOCHHE
coJep;kaHuM 00pa3oBaHus N0 npeaMery «MaremaTuka»

Conepxanue BUIOB JAedTenbHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux ocoObIMH
oOpa3oBaTenbHbIMU NOTpeOHOCTAMHU. [ToMuMo mupoko ucnonszyembix B OOIT OO0 obumx amns
BCEX 00YYaroIIMXCsl BUIOB AESITEIbHOCTU CIEAYET YCUIIUTh BUJbI JEATEIBHOCTH clienuruyHbIe
JUIs JAaHHOM Kareropuu jereil, oOecreyuBarolde OCMBICICHHOE OCBOEHHE COJEpKaHUS
o0pa3oBaHUs MO MPEeIMETY: YCHIEHNE IPEIMETHO-TTPAKTUUECKON AeSITEIbHOCTH C aKTUBU3alMen
CEHCOPHBIX CUCTEM; YEPELOBAaHUE BUIOB ACSITEIbHOCTH, 3a€HCTBYIOIUX PA3IMUHBIE CEHCOPHBIE
CHCTEMBI; OCBOEHHE MaTepHualla ¢ OIIOpOi Ha aJITOPUTM; «IIOIIArOBOCTh) B U3yUYEHUH MaTepuaa,;
UCIIOJIb30BaHUE JOMOIHUTENIBHOM BU3yaJIbHON OMOPHI (CXEeMbl, MAOIOHBI, ONOPHBIE TaOIHIIbI);
peYeBOi OTUET O MpOoLEcCe U pe3yJbTaTe AESITeIbHOCTH; BBINOJIHEHUE CIEUANbHBIX 3aJaHUMH,
00eCTeynBaroIUX KOPPEKLUIO PETYISIUN Y4eOHO-TI03HABATEIbHON IEATETbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJbTara.

Temarnueckas u TepmuHosIornyeckas jekcuka coorsercrsyer OOIT OOO.



st obyuatomuxcst ¢ 3[1P cymecTBeHHBIM SIBISIOTCS MPUEMBI PaOOTHI C JIEKCUYECKHM
MatepHaoM 1o npeamety. [IpoBoauTces cnenuanbHas padoTa 1o BBEJICHUIO B AKTUBHBIN CIIOBaph
00y4JaroluXcsi COOTBETCTBYIOLIEH TepMuHONIOTUU. M3ydyaemble TEpMUHBI BBOJATCS Ha
IIOJINCEHCOPHOM OCHOBE, 00s3aTeiabHa BU3YyalbHas MOLIEPXKKA, AITOPUTMbI pabOThl C
oTpezieNIieHUEM, OIIOPHBIE CXEMBbI JIJISl aKTyallu3alliui TePMUHOJIOTHH.

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

esm u3yvenusi yueOHOro Kypca

Oo6mue menu u3ydeHus: yueOHoro kypca «['eomerpusi» mpexacrasinensl B [IOOIT OOO.
OHu 3aKI0yaroTCs, MPEeXJIE BCEro B TOM, UYTO HAa YpOKax reoMeTpuu OOydarolUHCs y4UTCs
MPOBOJIUTH JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JOTMYECKUE YMO3AKIIOUEHUS, JOKa3bIBaTh
VCTUHHBIE YTBEPKICHHUS U CTPOUTh KOHTPIPUMEPHI K JOKHBIM, IPOBOJUTH PACCYKIACHUS «OT
MPOTUBHOTO», OTJINYaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHpPOBATH OOpaTHBIC YTBEpKIcHHUS. B
O0Oy4eHHH YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATENbHOE 3HAYCHHE H3yUYeHUs
T€OMETPUH, TIPUCYIIIEC UMEHHO OTEYECTBEHHON MaTeMaTH4YECKOM MIKOJIE.

BTopoii nenbio u3ydeHust reOMETpUU SIBISIETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIPU
pelIeHUN KaK MaTeMaTHYeCKUX, TaK U MIPAKTUUYECKUX 3a]1a4, BCTPEUYAIOLIUXCS B peaIbHOM KU3HHU.
DTOMYy COOTBETCTBYET BTOpasi, BHIUMCIUTEIbHAS JIMHUS B U3YYEHUH I'e€OMETpuu B mikose. Jis
ATOTO YYMUTEII0 PEKOMEHAYeTCs MOoa0upaTh 3a/ladyd MPAKTHUYECKOro XapakTepa s
paccMaTpUBaEMBIX TEM, YYUTh OOYYaIOUIMXCA CTPOUTHh MAaTeMaTUYECKHUE MOJIETH PeabHBIX
JKU3HEHHBIX CUTYyallui, MPOBOJUTH BBIUYMCICHUS U OLECHUBATH AJCKBATHOCTH IOJYyUYEHHOTO
pesynbTaTa. KpaliHe BaXHO NOAYEPKHUBATH CBSI3U TEOMETPUM C JPYTHMMH HPEIMETaMH,
MOTHBHPOBATh  HWCIOJIB30BAaTh  ONPEICIICHUS TIEeOMETPUYECCKHX (Guryp ©  TIOHATHH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYEHHBIX YMEHUH B (PU3HUKE U TEXHHUKE. DTH CBsI3U Hanbosee
SAPKO BUIHBI B TeMax «BekTopb», « TpUroHoMeTpruieckue COOTHOLIEHUsD», «MeTo1 KoopIuHaT
u «Teopema ITudaropar.

MecTto y4eOHOro Kypca B y4e0HOM ILJIaHE

CornacHo yuebHOMY MmiaHy B 7-9 kiaccax usydaercs yueOHbI Kypce «I'eomerpusi»,
KOTOPBII BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ienbl cojepkanus: «I eomerpudeckue Gurypsl u
UX CBOMCTBay», «/3MepeHne reOMeTPUIECKUX BEINIHHY, a TaKKe «J{eKapToBbI -KOOpAMHATHI HA
IUIOCKOCTHY, «BekTopb», «JBrkenus miockoctu» u «IIpeodpasoBanus nogoous».

VY4eOHbIH MIaH IpeaycMaTpUBaeT U3ydeHHe TeOMeTpUH Ha 0a30BOM ypOBHE, UCXOJS W3
He MeHee 68 yueOHBIX YacoB B yueOHOM T'0/1y, BCETO 3a TpH rofa o0y4yeHus — He MeHee 204 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO 'OOAM OBYYEHMU#)

7 KUIIACC

Havanenbele nonstus reomerpun. Touka, mpsiMasi, OTpE30K, Jyd. Yroia. Buubl yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrima. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTb U NEPNIEHAUKYIAPHOCTD MPSIMBIX.

Cummempuunsie ¢hueypol. OCHOBHblE CBOUCMBA 0CEBOU CUMMEMPUU
CUMMETPUH B OKPYXKAIOIIEM MHUPE.

OcHogHble NOCMPOeHUs C NOMOWbBIO YUPKYIA U TUHEUKU.

1 TIpumeps

1 3IICCB " Jajnec KypCuBOM O603Ha‘-leHBI TEMbI, H3YYCHNUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTEJIILHOM IIJIaHE.
Ienaror caMoCTOSATENBHO OMPEAEIET 00BEM H3ydaeMOTO MaTepuaa.



Tpeyronsauk. BreicoTta, MemmaHa, OWCCEKTpHCa, WX CBOWCTBA. PaBHOOEIpEHHBIN WH
PaBHOCTOPOHHUI TPEYrOJbHUKU. HepaBeHCTBO TpeyrojabHUKa.

CpoiicTBa M TMpHU3HAaKHM paBHOOEIPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYIrOJIbHUKOB.

CBolicTBa M NPU3HAKYU MapaJIeNbHbIX NpsAMbIX. CyMMa yIiloB TpeyrojbHUKAa. BHemHue
YTJIbl TPEYTOJIbHUKA.

[IpsimoyronbHbIi TpeyroapHUK. CBOMCTBO MeIUaHbl MPSMOYIOJIBHOIO TPEYTOJBHUKA,
NPOBEACHHOW K TrunoreHyse. IIpusHaku paBeHCTBA IIPSAMOYTOJIBHBIX —TPEYTOJIBHUKOB.
[IpsaMOyroyibHBIN TPEYTOJIBHUK C YTioM B 30°.

HepaBeHcTBa B reOMETpUN: HEpageHCcmeo mpey201bHuUKa, HEPABEHCTBO O JJIMHE JIOMAHOU,
TeopeMa o 0oJIblIeM yrie U 60blIeH cTOpoHe TpeyronbHUKA. [leprneHIuKyIsp 1 HaKJIIOHHAS.

T'eomempuueckoe mecmo mouex. buccekrpuca yriia U CepeAUHHBIN NEPIEHIUKYISP K
OTpE3Ky KaK FreOMETPUYECKHE MECTa TOYEK.

Oxpy’XKHOCTb M Kpyr, XOopJa M JAMAMETp, UX CBoilcTBa. B3aumHOe pacrnosioxeHue
OKpYy»HOCTH U npsimoit. KacarenpHas u cexy1nas K OKpyKHOCTH. OKpy>KHOCTb, BIUCAHHAsI B yTOJL.
BnucanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpuuku. [lapamnenorpamm, ero mpu3Haku U CBOWCTBAa. YacTHbIe ciydan
napajuiejorpaMmoB (MPsSIMOYTOJIBHUK, pOMO, KBaJapaT), UX TMPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOCTBa U Npu3Haku. [IpsMoyronbHas Tpaneuus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema @aneca u meopema o nNpPonopyuoHanbHulx ompeskax. CpelHue JIUHUU
TpeyrojbHUKa U Tpaneuuu. [{enmp macc mpey2onvHuxa.

Ilooobue mpeyzonvruxos, koaghguyuenm nooodus. Ilpuznaxu nooobus mpey2oibHUKOS.
[TpumeHneHnne no1o0ust pH PEIIeHUH IPAKTUUECKUX 3ajau.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. GopMyIbl i IUIOMIAN TPEYTOIbHUKA,
napajuiesiorpaMma, pom6Oa u tpanenun. OTHOIEHUE IUIOMAACH MOA00HBIX QUTyp.

Brruucnenue niomaaeil TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopems! Iludaropa npu pemeHun NpakTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yria MNpSIMOYTOJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

BrnucanHble M LEHTPAJIBHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOW. YTIbI MEKIY
XOpAAaMH U CEKYIIUMH. BricaHHbIe M ONIMCaHHbBIE YETHIPEXYTOJILHUKHU. B3aMHOE pacnoioskeHne
IBYyX okpyxHocTel. Kacanue okpykHocteld. O01ue kacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrioB or 0° mgo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. DOPMYIIBI TPUBEICHHS.

Pemenue TtpeyroiapHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYcCOB. Perienue
MPAKTUYECKUX 3aJay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nodobus. Ilooobue coomeemcmeeHHbIX 1eMEHMO8.

Teopema o npousgedenuu ompesKos Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8 CEKYUUX,
meopema o Keaopame KacameibHOol.

BexTtop, anmuHa (MOIyJib) BEKTOpa, COHAINpPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HafpaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaLlUU Hal
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkanspHoe Mpou3BeCHNE BEKTOPOB, IPUMEHEHHUE JUIsl HAX0XKICHHSI JUITMH U YTJIOB.

JlexkapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. YpasHnenus npsamou W OKPYXHOCTH B
KOOp/IMHATAaX, IepeceYeHrue OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpAMHAT U €ro MPUMEHEHHE.



[TpaBusbHBIE MHOTOYTOJIEHUKY. [TMHA OKpYXHOCTH. [ pagycHas v paguanHasi Mepa yria,
BBIUMCJICHHE JUTHH IYT OKpYyKHOCTeH. [Inomane kpyra, cekTopa, CerMeHTa.

Heudicenuss  nnockocmu U GHYmMpeHHUe — cummempuu  Queyp  (nemenmapHbie
npeocmasnenus). Ilapannenvnwiii nepenoc. Ilosopom.

KoHTpoJibHO-N3MepHuTeIbHbIE MATEPHAJbI

[IpoBeneHue OIEHKM JOCTHXKEHUHN TIIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS Y4eOHOIO
npeaMeTa MPOBOAUTCS B POpME TEKYIIETO M PyOS)KHOTO KOHTPOJIS B BUJIE: KOHTPOJIbHBIC PaOOTHI,
CaMOCTOSITeNIbHbIE Ppa0OThI, 3a4eThl, MaTeMaTHYECKHE JAUKTAHTHI, NpaKTHUYeCKue paboThl,
MMCbMEHHBIA OTBET MO0 MHAMBUAYAIBHBIM KapTOUKaM-3aJaHusIM, TECTUPOBAHUE.

Jnst oOyuatomuxcss ¢ 3[IP Bo3MOXXHO wu3MEeHEHHE (QOPMYIMPOBKH 3adaHUN Ha
«TIOIIATOBYIO», aJalTalyi0 IpelaraeMoro OoOydJarolmeMycsi TEeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaia: HCIOJb30BAHHE YCTHBIX M MHCbMEHHBIX WHCTPYKLHUH, YNPOIIECHUE
JUTMHHBIX CJIIOXHBIX (POPMYITUPOBOK WMHCTPYKIIMH, PEIICHHE C OMOPON Ha alroput™, oOpasell,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIBTATHI:

MOTHBalMsI K OOY4YEeHHI0O MaTeMaTWKE W IICJICHANPABICHHOW MO3HABATEIbHON
JeSITEIIbHOCTH;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYI0 IesATEIbHOCTD,
TpeOyIOIIyI0 MaTeMaTHYECKUX 3HaHUH, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JHOJEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYaluio, OBITh TOTOBBIM JCHCTBOBAaTH B
OTCYTCTBHUE rapaHTUH ycCIiexa;

ciocobHOoCcTh oOywaromuxcss ¢ 3[IP k oco3HaHWIO CBOMX AEPUIIMTOB W MPOSBICHUE
CTPEMIICHHS K UX TIPEOI0JICHHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTHKUMEIC [IETIH;

yYMEHHE pa3InyaTh y4eOHbIE CUTYaAIlMH, B KOTOPBIX MOXHO JIEHCTBOBATh CAMOCTOSATEIHHO,
W CUTyallud, TJE CJEAYeT BOCIOJB30BAThCS CIPABOYHOM WHGOpPMAIIUEH WU JIpPYTUMHU
BCIIOMOTaTeNbHBIMU CPEICTBAMU;

CIIOCOOHOCTH MEPEHOCUTH MTOJIYYCHHBIE B X0/1€ 00yUeHHUs 3HAHUS B aKTYaJIbHYIO CUTYaIHIO
(TIpu pelIeHnH KUTEHCKUX 3a/1a4, TPEOYIOIINX MaTeMaTUYECKUX 3HAHUH);

CIIOCOOHOCTH OPUEHTUPOBATHCS B TPEOOBAHMSIX U MPABHIIAX MPOBEIACHUS MPOMEKYTOUHOM
Y UTOTOBOH aTTECTaIIMH;

OBJIaJICHHE OCHOBaMHU (DMHAHCOBOM IPAaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

O¢nadenue ynugepcanbHblMu y4eOHbIMU NOZHACAMENbHBIMU 0CUCMBUAMIU:

YCTaHABJIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBA3M B XOJI€ YCBOEHHUS MaT€MaTH4YEeCKOIro
MaTepuana;

BBISBJIATH 1€(ULINT JAHHBIX, HEOOXOAMMBIX JUUIsl pELIEHUsI TIOCTABIEHHOM 3a/1a4H;

C MIOMOIIBIO YYUTENS BEIOUPATh CIIOCO0 pelIeHUss MaTeMaTHUecKO 3aauu (CpaBHUBATD
BO3MO)KHbIE BapUAHTHI PEIICHNU);

IPUMEHATh U MPeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B XOJ€ PEIIEHHUs MaTeMaTHYeCKHX
3ajay;

yCTaHaBJIMBAaTh UCKOMOE U JIaHHOE IIPH PELIEHUH MaTEMaTHUECKOH 3a7auu;

MMOHUMATbh U UHTEPIIPETUPOBATHh UH(OPMALIMIO PAa3IUNYHBIX BUIOB U (HOPM IPECTABICHNUS;

WUTIOCTPUPOBATH pellaeMble 3a/1auu TpapuuecKUMH CXeMaMH;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UHPOPMALIHIO.



MMOHUMAaTh W HCIIOJIB30BaTh MaTEMaTUYECKHE CpEACTBAa HarIIAHOCTH (Tpadukw,
JTUarpamMMbl, TaOJIHUIIBI, CXEMBI U Ap.) IS WILTIOCTPALlUU, HHTEPIPETALlUU, apTyMEHTAIIHH.

Oesnadenue ynugepcaibHoIMu y4eOHbIMU KOMMYHUKAMUSHBIMU OClICIMEUAMU:

OpraHnu30BbIBATH y‘-IG6H0€ COTPYAHHUYCCTBO U COBMCCTHYIO ACATCIBHOCTL C YUUTCIIEM U
CBEpCTHUKAMHU B MPOLIECCE PEIICHUS 3a/1ay4;

B3aMMOJICHCTBOBATh M HAXOAUTH 0O0IIHME CrIOCOOBI paboThI; paboTaTh B IrpyMIie: HAXOAUTh
oO11ee perieHre 1 pa3penarb KOHPJIUKTHI HA OCHOBE COTJIACOBAHMSI ITO3UIIMMA U YUETA HHTEPECOB,;
cIymaTh napTHépa; (GopMyIUpOBaTh, ApryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHE;

MMPOTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB NMPU HAIMYMU PA3HBIX TOYEK 3pEHUSA U
paspematb KOH(QIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HUIUN BCEX YYACTHUKOB,;

apryMEHTUPOBATh CBOIO IMO3UIMIO M KOOPAMHUPOBATH €€ C MO3ULHUSIMHU IMapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOMU ACSTEILHOCTH;

BBITIOJIHATH CBOKO  4acTh  pabOTHI, JOCTHTaTh KayeCTBEHHOI'O pe3yJbTara |
KOOpPAUHHPOBATH CBOU I[CﬁCTBHSI C APYI'UMH YJICHAMU KOMAaHbI;

OIICHUBATh KA4e€CTBO CBOETO BKJIa/a B OOIIMI MPOIYKT.

Osnadenue yHUuGEpCaIbHbIMU YUEOHBIMU PEZYTAMUBHBIMU OCUCHBUAMU:

CTaBUTh 1I€TH, BBHIOMpPATh M CO37aBaTh ANTOPUTMbBI JJIS PpEHICHHs y4eOHBIX
MaTeMaTUYECKUX MpoOem;

[JIJAHUPOBaTh U OCYLIECTBJIATH JESATEIIBHOCTb, HAIPABICHHYK Ha pELICHUE 3a]a4
MCCJIEI0BATENbCKOTO XapaKTepa.

dbopMynupoBaTh U yIepKHUBaTh  y4eOHYIO  3aJady, COCTaBlsATh IUIAH U
IMOCJICIOBATEILHOCTE ACUCTBUM;

OCYIIECTBISATH KOHTPOJIb IO 00pasily ¥ BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI;

KOHTPOJIUPOBATH MPOLIECC U PE3YNIbTAT YUCOHOM MaTeMaTUUECKOU IeATETbHOCTH;

a/IeKBaTHO OLIEHUBATh MPABUJILHOCTH UJIM OIIMOOYHOCTH BBIMIOJIHEHUS y4eOHOM 3a1auu, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIlIeHNS;

CIIMYaTh CIIOCO0 JIEHCTBUS U €ro pe3yJIbTaT ¢ 33JaHHBIM 3TAJTOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHCHHI U OTJIMYHI OT dTajJI0HA.

MPeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPH PEIICHUH y4eOHOU 3a/1auH;

MOHMMATh TPUYMHBI, MO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynbTaT
NESTENIbHOCTH, OMPEENATh MO3UTUBHBIE U3MEHEHUS U HaANpaBlieHUs, TpeOyrolue AanpHeien
paboThI;

PETyIUPOBATh CIIOCOO BBIPAKEHUS SMOIIHIA.

NNPEJMETHBIE PE3YJIbTATbBI

PesynbTatsl ocBoeHus yueOHOro npeamera « MaTemaTHKa (BKIto4yas anredpy, TeOMeTpuIo,
BEPOSTHOCTb M CTAaTHCTUKY)», PaCHpelesieHHbIe M0 rojaM oOyuyeHHs, (OpMYIHPYIOTCS IO
INPUHLNITY 100aBJIEHUSI HOBBIX PE3YJbTAaTOB OT rojia K rojy, y>K€ Ha3BaHHbIE B IMPEAbIAYIINX
rojjax MO3UIMH, KaK MpPaBWIIO, JOCIOBHO HE IMOBTOPSIOTCSA, HO YUYHMTBHIBAIOTCA (pe3yJIbTATh
OUYEepEeIHOr0 ro/ia MO0 YMOJYaHUIO BKIIOYAIOT Pe3yJbTaThl MPEABLAYIIHNX JIET).

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHbI OCBOEHUSA PABOUYEN

MMPOI'PAMMBI KYPCA «'EOMETPHS» (IIO TOAAM OBYYEHUA)

OcBoenne yuebHoro kypca «l'eomeTpusi» Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
JOJIKHO 00ecreunBaTh JOCTHKEHUE CIEAYIONIUX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTaTOB:

7 KJIACC

Pacnio3HaBaTh H3y4eHHBIE TeOMETpUYECKHE (UIyphl, ONpPEAeNsATh HUX B3aUMHOE
pacrnosoxeHue, n300paxkaTh reoMeTpUYecKre (PUTyphI; BBIOIHITH YEPTEKH M0 YCIOBHIO 3a]1a4H.
W3MepsATh NTMHEWHBIE U YITIOBBIE BEIMYMHBI. PelaTe 3aJaud Ha BBIYHUCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenatb TpyOyI0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH MPEJIMETOB B peaslbHOW JKU3HH,



pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUHHBI.

CTpouTh 4epTexu K Fr€OMETPUUECKUM 3aja4aM (C UCIIOJIb30BAHUEM CMBICIOBOM OIMOPHI:
HABOJAIIUE BOIPOCH! H/WIIK aIroOpuT™Ma Y4eOHBIX JEHCTBHIA).

[Tonp30BaTbcst mpU3HAKAMH PABEHCTBA TPEYTrOJIBHUKOB, MCIOJIB30BaTh MPHU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPU PELICHUH 3a/1a4.

[IpoBoaUTH T0KA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30BaTbcs TpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEIUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSIMOYIOJbHOIO TPEYrojJbHUKA, B PpELICHUU
FEOMETPUUECKUX 3a/Jay (C HCIOJb30BAaHHMEM 3pUTENBHON HAIVIAIHOCTH W/WiIKM BepOanbHOU
OIIOPBbI).

Onpenensts MapajjieIbHOCTh MPSMBIX C IMOMOIIBIO YTJIOB, KOTOpblE 00pa3yeT ¢ HUMU
cexymasd. OnpeneisaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSMOM JIO TOUEK APYroil mpsIMOK.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BBIUMCICHHUS M HAXOAUTh YHUCIOBbIE W OyKBEHHbIE 3HAYCHHsI YTIJIOB B
F€OMETPUUYECKHX 3a]]a4axX C UCIIOIb30BAaHMEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJILHUKOB,
CBOICTB YTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHHUH ABYX MapaUIeTbHBIX MPSAMBIX ceKyIel. Pemath
IIPAKTUYECKHE 3a/1a4l Ha HAX0X/IEHUE YTIIOB.

Nwmets npencTaBiieHne o MOHATHE FTEOMETPHUECKOrO MECTa TOUEK.

DopMyIHpPOBATH OMPECICHUS OKPY>KHOCTA M KPyTa, XOPJbl U IUAMETPa OKPYKHOCTH,
M0JIb30BaThCA UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA MPU PEIICHUH 3a/1au.

OpueHTUPOBATHCS B MOHATHUSIX: OMUCAHHAS OKOJIO TPEYTrOJbHUKA OKPYKHOCTb, IEHTP
OMHCAaHHOI OKpykHOCTU. OnepupoBaTh Ha 0a30BOM ypoBHE (haKTaMU O TOM, YTO OHMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJIHON TOUKE, M O TOM, YTO CEPEAMHHBIC MEePIICHIUKYIISPBI
K CTOpOHAM TPEYTOJbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

OpueHTUpOBaThCS B TOHSATUAX MU ONEPUPOBATH Ha 0Aa30BOM YypOBHE: KacaTelibHas K
OKPYHOCTH, TeOpeMa O MEePIEeHINKYIIPHOCTH KacaTeIbHOW U paguyca, MPOBEIEHHOTO K TOUKE
KacaHusl.

Nmeth mpencraBiieHHe O MPOCTEHIINX T€OMETPUUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

8 KIIACC

Pacrio3naBate OCHOBHEBEIE BHU/IbI LIeTI)IpéXYFOJ'ILHI/IKOB, HUX JJIEMCHTHBI, ITIOJIB30BAaTHCA HX
CBOMCTBAMM NPU PEIICHUH T€OMETPUYECKUX 3a1au.

OpueHTHUPOBATHCS B MOHSATUU — TOUKH MEPECEUCHUST MEIMaH TPEYTOJIbHUKA (IIEHTPa Macc)
B PEIICHUH 33/a4.

Bitamers noHsATHEM CpEeHEN JIMHUM TPEYTOJIBHUKA U TPANlCIMH, IPUMEHATh UX CBOKWCTBA
MIpU PEIICeHUH IPOCTENIINX TeoMeTpruieckux 3anad. iMets npeacrasienue o reopeme daneca u
TCOPEMEC O NPONMOPHUOHAIBHBIX OTPEC3KaX, MPUMCHATL UX JJI PCIICHUA MPAKTUYCCKUX 3ajayd (C
OTIOPO¥ Ha 3pUTENBHYIO HATJISTHOCTH).

HpI/IMeHHTI) IMPpU3HAKH HOI[O6I/I$I TPECYTOJbHUKOB B pCHICHUH HECCJIOKHBIX TCOMCTPUUICCKHUX
3a/1au.

[Tonb3oBatbes Teopemoil [ludaropa g pemieHuss reOMETpPUYECKUX M MPAKTHYECKHX
3a/1au.

Brnamers moHATHSMU CHHYCa, KOCHHYyCa W TaHTEHCA OCTPOTO YIjia MPSMOYTOJHHOTO
TpeyroibHuKa. [lonb30BaThCAd ATUMU TOHSATUSMU JUIsl pEUIEHUs MPaKTUYECKUX 3ajady (mpu
HEOOXOAMMOCTH C OTIOPOI Ha aJITOPUTM TPABUJIIA).

Boeruncnsate (pasnuyHbiME  ciocobaMu) (¢ OMOpod Ha CHPaBOYHYIO HH(MOPMAIIUIO)
MJIOMIAh TPEYTOJNIbHUKA U TUIOMIAJAM MHOTOYTOJNBHBIX (Uryp (Moib3ysch, rie HE0OXOIHUMO,
KanbKyJISITOpOoM). [IpuMeHsITh MOTyYeHHBIE YMEHHUS B TPAKTUYECKHUX 33a4ax.



Brnagerh MOHATHSAMHM BIHMCAaHHOTO M UEHTPAJIbHOIO yrja, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIAX, yIiax MEX1y X0opJlaMu (CEKYIIUMHU) U yTIIe MKy KacaTelbHOM U XOPI0H Mpu
pEIlIeHUU IPOCTEHIINX FTeOMETPUUECKUX 3aau.

Bianers nmoHsTHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITH CBOMCTBA OMHCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEHICHUH MTPOCTEHIINX 3aa4.

[IpuMeHATHh MOTyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTHh MATEMATHUYECKUE MOJCIU JIs
3a[a4 peajbHON KU3HHU U TPOBOJUTH COOTBETCTBYIOUINE BBIUMCICHUS C IPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TI0JIB3YSICh, TJI€ HEOOXOANUMO, KAJIbKYJIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IIOMOIIbIO
pa3jMyYHbIE  DJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJbHHKA  («pELIEHHE MPSMOYIOJIbHBIX
TPEYToJIbHUKOB»). Haxoauts (C MOMOLIbI0 KaNbKYJISATOpA) AJIMHBI M YIJIbl U1 HETaOIMYHBIX
3HAYEHUMN.

ITonp3oBatbes opMyaaMy IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKJEHUSI COOTHOUIEHMM MEXIy TPUTOHOMETPUUYECKMMU BEJIMYMHAMU (C OMOpOM Ha
CIPaBOYHYIO UH(OPMAILIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXO0X/IECHUS PA3JINYHBIX JIEMEHTOB
TPEYToJIbHUKA («pELIeHHE TPEYroJIbHUKOBY), HPUMEHATh MX IpPU pelIeHUH MpOoCTEHIInX
F€OMETPUUECKUX 3ajau.

Brnaners nonsarusMu npeobpazoBaHus 1o J00Ms1, COOTBETCTBEHHBIX JIEMEHTOB I10100HBIX
¢uryp. [lomp30BaTbcst CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIATH JJIMHBI U
HaXOJUTh yIibl y MOJ00HBIX (uUryp (mo aaroput™my ydeOHbIX aeicTBHit). [IpuMeHsaTs cBoiicTBa
noJo0usi B TPAKTHUECKUX 3aJadax. YMeThb MPHUBOAWTH NPUMEPHI MOAOOHBIX GUTYp B
OKpY KaroIleM MUpe.

[Tonb3oBaTbesa TeopemMamu (IO BHU3YyalbHOM OIOpPE) O MPOU3BEACHUM OTPE3KOB XOPI, O
IIPOU3BEICHUHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[lonb30BaTbcs BEKTOpaMH, MOHUMATh UX TIEOMETPUYECKMH M (PU3MYECKUI CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX M (U3Mdeckux 3ajad. [IpuMeHSATH cKanspHoe
IIPOM3BE/IEHNE BEKTOPOB JJIsl HAX0XK/I€HUs JJIMH U YIJIOB.

Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTH €ro B pEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers noHATHAMYU NPaBUIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPY>KHOCTH, JAJIUHBI JYT'H
OKPY>KHOCTHU M PalUaHHOMN MEepBI YIJIa, yMETh BBIYUCIIATH IUIOMIA/(b KPYyTa U €ro yacrei (¢ onopoi
Ha CIIpaBOYHYI0 MH(popMaiuio). [IpuMeHsTh MosyyeHHbIe YMEHUS B MPAKTHUECKUX 3aJauax.

Haxoauts ocu (WM LEHTpPbI) CUMMETpUM (PUTYp, TPUMEHATh JIBUKEHUS IJIOCKOCTH B
IIPOCTEHMIINX CITydasx.

[IpuMeHsTh MONMydYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIN IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKUUH (TOIB3YSICh, /1€ HEOOXOUMO, KAJIBKYJISTOPOM).






TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Konrpoabnbsie IIpakTuHyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
[Ipocreiimnire reomeTprueckue GUrypsl U
1 I/If cBoiictBa. 3me ele/Ie reOMS; I/I}‘/IIE))CKI/IX 14 0 0 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubnunoreka LIOK
2 T 22 1
PEyroARHIIH 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHbie IpsiMbIE, CyMMa YTJI0B 14 1 0 bubnnorexa [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 0 bubmuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoreka [{OK
5 I1 4 1 0
OBTOpeHHE, 060bmenHe 3HanHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpouabusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [JOK
1 q 12 1
CTRIPEXYTOLHIIH 0 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 15 1 0 bubmmorexa [TOK
POTIOPHL P > 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[1nomans. Haxoxaenue miomanei
3 Tpe I:OJfLHI/IKOB u f/IHOFO FOJEHI[LIX ¢bur 14 1 0 bubmorexa HOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema IIudaropa n Hauana 10 1 0 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 0 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
6 II 000 4 1 0
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBILIEE 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

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. TeopemMbl KOCUHYCOB U 16 1 0 bubnmnoreka HOK
CUHyCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 0 Bbu6moteka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH! 0 https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 ]r?tl'/[fsnll//lr(r)]T:cIi(::)(])eru/Ii £41a19c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[MHA
5 OKpPY’KHOCTH M TUIONIalb Kpyra 8 0 0 brbmmorexa [TOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bubmmoteka IIOK
6 JlBIKeHNS TI0CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 0 bubmmoteka IIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME



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

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPUSA» (1O 'OJAM OBYUYEHUA)

Tematuueckoe IIAHUPOBAHUC U KOJIMYCCTBC 4aCOB, OTBOAUMBIX HA OCBOCHHUC K&)K,ZIOI?I TCMBI yqe6H0ro KypcCa

«I"eomeTpus» aganTHPOBAHHON OCHOBHOM 00pa30BATENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsl 00yUYaIOIIUXCS C
3aJIep KKOM MICUXUYECKOrO Pa3BUTHS, B IIEJIOM COBNAAAIOT C COOTBETCTBYIOIIMM Pa3/iejoM padoyeil mporpaMmbl y4eOHOTO
Kypca «reoMeTpus» 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa30BaHMUs.

7 knacc (He MeHee 68 1)

HazBaumue
pasaesia (Tembl)

OcHoBHOE coiep:KaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

Kypca (4ucjio

4acoB)
IIpocreitmmne [Tpocreiimne reomeTpuyecknue 0ObEKThI: TOUKH, PSIMBbIE, JIyud | POPMYJIMPOBATH OCHOBHBIEC TOHITHS U ONIPEACTICHUS.
reoMeTpu4YecKue |4 yIJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. PacnosHaBaTh  M3yuyeHHbIE  TeOMETpUUYEeCKHe  (UTYpHI,
(urypsi CMeKHBIE M BEPTUKAIIBHBIE YTJIBI. onpeaeJsATb HX B3aUMHOE pPAacCIOJIOKECHUE, BbINOJHATH
U MX CBOMCTBA. PaboTa c mpocTermmmu 4epTexamu. 4epTEéX MO YCIOBHUIO 33/aud (C WCIOIB30BAHHEM CMBICIIOBOM
HN3mepenue W3mepenue JMHEHHBIX M YIJIOBBIX BEIMYUH, BBIYUCICHHE |OMOPHI: HABOAALIME BONPOCH W/WIM AIrOpUTMAa Y4eOHBIX
reOMeTpPUYECKUX | OTPE3KOB U yIJIOB. NeNCTBUI).
BEJIHYMH [Tlepumerp u  momanps  ¢uryp, cocraBieHHbIX  u3|IIpoBoaAMTH mpoCTElINe MOCTPOEHUS C MOMOIIBIO LIUPKYJIS U
(14 4) IPSIMOYTOJIBHUKOB. JUHENKN.

N3mepsATH TUHEHHBIE U YTIIOBbIE BETUUNHBI TEOMETPUYECKUX U
MPAKTUYECKUX OOBEKTOB.

OmnpenensiTb «Ha TJa3» pa3Mepbl pPeaITbHbIX OOBEKTOB,
NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.




PemaTp 3a1auu Ha BBIUMCICHUE JIMH OTPE3KOB M BEIUYHH
YIJIOB.

Pemars 3aaun Ha B3aUMHOE PACIOJIOKEHUE T€OMETPUUYECKUX
¢duryp.

IIpoBoauTh KiacCUPUKALUIO YIIIOB, BBIYMCIAATH JTUHEIHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0:KHbIE HEOOXOIUMBIC
JI0Ka3aTeJbHbIE PACCYKACHMUSL.

3HAKOMUTBHCS C UICTOPUEH Pa3BUTHS FeOMETPHUH.

TpeyrojibHuKu
(22 v)

[TonsiTue O  paBHBIX  TPEYroJIbHUKaX W  IIEpPBUYHBIC
IpPEICTaBICHNUS O DPAaBHBIX (KOHIPY3HTHBIX) ¢urypax. Tpu
IIPU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3sHaku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHME TpeyroibHUKU. [Ipu3Haku
Y CBOWCTBA paBHOOEIPEHHOI'O TPEYTOJIbHHKA.

[TpoTuB GonbIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI
yTOIIL.

Pacno3HaBaTh mapsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexkax (C yKazaHMEM IPHU3HAKOB) MPHU HEOOXOJUMOCTH C
BHU3yaJIbHOW OMOpPOiA.

BeiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmMyJIMpOBaTH OIIpEeCIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpIEHAMNKYJIIpa




[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvHuxka. Hepasencmeo nomamnou.
[IpsIMOYTOJIBHBIN TPEYTOIBHHK C yriioM B 30°.

HCpBBIe IMOHATHA O JOKA3aTCIIbCTBAX B ITCOMETPHH.

OTpe3Ka; INepuMeTpa TpPEyrojbHUKA NPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

@opMyaHpoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyTOJIbHUKA.

CTpouth 4epTexy, pemaTh 3aJa4M C IOMOIIbIO HAX0XKACHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTh IIPU3HAKH paBeHCTBa IPSAMOYTOJIbHBIX
TPEYroJbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOI
OIOPbI: HABOJSIIME BOMPOCH M/WIM aAIrOpUTMa y4eOHBIX
JIEUCTBHI).

Hcnonb3oBath 1UPpPOBBIE pPECYpPCHI
CBOWCTB M3y4aeMbIX QUTYP.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.

aJId  HCCICI0BaHUSA

IHapajuesnbHbIe
npsiMble, CyMMa
yIJI0B

[TapannensHble npsiMble, uX cBoWcTBa. Hakpect nexamue,
COOTBETCTBEHHBIE U OJIHOCTOPOHHUE yTJbl (00pa30BaHHbIE MPU
NepeceyeHNH NMapajlIesIbHbIX MPSIMBIX CEKYIIEHl).

®opmyJIMpoBaTh MOHATHE  MapalICIbHBIX
HAXOAUTh [IPAKTUYECKHUE IPUMEPBHI.
M3y4yaTh cBoOiicTBa yrioB, 0Opa30oBaHHBIX MpPH MEPECEUCHUU

IIPSIMBIX,

TPeYroJbHUKA [TpusHak  nDapauIeIbHOCTH  NPAMBIX  4YE€pe3  PABEHCTBO | MapajUIeIbHBIX MPSMBIX CEKYIIEH
(14 ) PAcCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 BTOPOM NPSMOM. IIpoBoauTs pokasarenbcrBa. PopmyaIHpPOBaThL TeopeMy
CyMMa yIJI0B TpEyTroJbHUKA U MHOTOYTOJIbHUKA. NapaJUIEIbHOCTA  JBYX IPSIMBIX C IOMOIIBIO  YIJIOB,
BHemnue yripl TpeyrojibHUKa 00pa3oBaHHBIX NPHU MEPECEUEHUU OSTUX MPSAMBIX TpEThel
IPSAMOM.
BbruncasiTh cyMMy YIJIOB TPEYrojdbHHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uyucnoBsle W OyKBEHHBbIE 3HAYEHHUS YIJIOB B
FEOMETPUYECKUX 3aJa4aX ¢ UCIOJb30BAaHUEM TEOPEM O CyMME
YIJI0B TPEYTOJBbHUKA U MHOTOYT OJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.
OxpyKHOCTH OKpy>KHOCTB, XOPJIbI M TUAMETPHI, NX cBoMCTBA. KacarenpHas k| PopMyJMpOBaTh  OMNpeJeJieHUsl:  OKPYXXHOCTH,  XOpJbI,
H KpYT. OKpyx’HOCTU. OKpY’KHOCTb, BIIMCAaHHAas1 B yroi. [lonamue o|nuaMerpa W KacaTelbHOM K OKpyKHOcTH. M3ydaTh WuX
I'eomerpuueckne |(I'MT, npumenenue 6 3adauax. buccekmpuca u cepeOuHHblil|CBOUCTBA, IPU3HAKH, CTPOUTH YCPTEIKH.
MOCTPOeHU S NepneHOUKYIAp KaK 2eoMempuiecKue mMecma mouex. HccnenoBathb, B TOM 4KCIIE HCMOJB3YSl HH(PPOBbIE PECYPCHI:

(14 v)

OKpy’KHOCTb, OMKCAaHHAs OKOJIO TPEeyrojibHHKA. BrincaHHas B

OKPYXHOCTb, BIIMCAaHHYIO B YTOJI; IIEHTP OKPYXHOCTH,




TPEYTOJIBHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOMW B YT'0JI; pABEHCTBO OTPE3KOB KacaTEIbHbBIX
Hcnonvzoeamv memoo ['MT ona doxazamenvcmea meopem 0
nepeceueHuy OUCCeKMpUC Y2108 Mpey2obHUKA U CePeOUHHbIX
NEPNeHOUKYIAPO8 K CMOPOHAM MPEY2ONIbHUKA ¢ NOMOWbIO
I'MT.

OBJilaieBaTL NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPY)KHOCTEH  TpEyrojbHUKA, HAaXOAMTh ILEHTPbl 3THUX
OKPY>KHOCTEH C ONOPOU Ha aIrOPUTM MPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA INOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJIApa JAHHOIO OTPE3Ka;
OpsMOM,  MOpOXOJsAlIed  4Yepe3  JaHHYK  TOYKY U
NEPIEeHIUKYJISIPHON TaHHOW MpsIMON; OMCCEKTPUCHI AAHHOTO
yriia; TPEYyroJbHUKOB [0 pPa3IUYHBIM d3JEMEHTaM Ipu
HEO0OXOIMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTUSA FTEOMETPUH.

IHoBTOpEHME,
00001IeHIE
3HAHMI

(49)

[ToBTOpeHune u 0000IIEHNE OCHOBHBIX TMOHSATHN W METO/OB
Kypca 7/ Kiacca.

Pemates 3a0a4u Ha NOBTOPEHHE, WUIIOCTPUPYIOLIUE CBS3H
MEXy Pa3IM4YHBIMU 4acTsAMHU Kypca.







8 kJiacc (He meHee 68 4)

Ha3zpanue
pasaeia (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH oﬁyqaloumxca

YeTbIpEXyroJbHUK
U

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIC Cilyyau
napajuieorpaMMoB  (MIPSIMOYTOJIBHUK, pPOMO, KBajpar), HUX

N300paxkaTh 1 HAXOAUTH HA YEPTEKaX UETHIPEXYTOIbHUKU
Pa3HBIX BUIOB U MX JIEMEHTHI.




(12 )

npu3HaKku u cBoiicTBa. Tpanernus. PaBHoOoKkast 1 npsiMoyrosibHast
Tparneuuu.
Yosoenue meouanvi. [lenmpanvrnas cummempus

®opmyJIMpOBaThH onpe/eJIeHus: napajuiesiorpamma,
NpSAMOYTOJIbHUKA, poMOa, KBajpaTa, Tpaneluu, paBHOOOKOM
Tparneuuu, IpsMOyIroJIbHOM TpaneuH.

Hcnonb3oBaTh npH  pelieHMH NPOCTEHIIMX  3aga4
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMmMa, MpsiMOYIrOJIbHUKA,
pomMba, KBajpaTa, TpameluH, pPaBHOOOKOW TpameruH,
PSMOYTOJIBHOM Tpanenuu.

IIpuMeHsATH MeTOJ YJBOCHUS MEAMaHbl TPEYTrOJIbHUKA C
OIOPOI HA AJITOPUTM ITPABHIIA.

Hcnoab3oBaTh 1UQPOBBIE pecypchl A UCCIEIOBAaHUS
CBOICTB M3y4aeMbIX QUIYD.

3HAKOMUTBHCS C UICTOPUEH PA3BUTHS FeOMETPHH.

Teopema ®Dajeca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
nofo0HbIC
TPeyroJbHUKH
(15 v)

Teopema Daneca u meopema o npoONOPYUOHAILHBIX OMPEIKAX.
Cpenssist TuHUS TpeyroyibHUKa. Tpanenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku, NOCMpoeHue  Yemeepmoco
NPONOPYUOHATILHO2O OMPE3KA.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie ~ mpeyeonbHUKU. Tpu  npusznaxa
mpey201bHuxos. IIpakTnueckoe npuMeHeHue.

nooodbus

IIpoBoaANTE MOCTPOEHHUS C IOMOUIBIO LIUPKYJIS M JTUHEUKH C
ucnonp3oBaHue  Teopembl  dameca U TeopeMbl O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MPOMOPLUOHANIBHBIM OTPE30K C OMOpPOW Ha 3PUTENbHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTEXkKax C
yKa3aHUEM COOTBETCTBYIOUIMX MPU3HAKOB MOJN00US MpU
HEOOXOAMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemarts 3agaum Ha NOJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITENIBHOTO TIOCTPOEHUS YEPTEXKEH M HaXO0XKICHUS
MONOOHBIX  TPEYroJIbHUKOB TP  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIBIO.

IIpoBoauTh 10KAa3aTEJBCTBA C UCIOIB30BAHNUEM MTPU3HAKOB
MoA00MsT HECIOXKHBIX TE€OMETPUUYECKHUX 3a7ad C OTMOpOil Ha
aJITOPUTM Y4EeOHBIX JIEHCTBUHA.

IIpumeHsiTh  TOJIy4eHHbIE  3HAHMS  NPU  PEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 337a4 IPU HEOOXOIMMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.




ILnomanm.
Haxo:xnenue
mjaomajaei
TPEYroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
no00HbIX Guryp
(14 v)

[TonsiTue 06 00IIEH TEOPUH TIITOIIAIH.

®dopmysbl I TUIOIIATU TPEYTOJbHUKA, IapajieiorpaMmma.
Omnuowenue niowaoei mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu obuetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢pueyp uepes pazduenue Ha
yacmu u 0ocmpoenue.

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomaau nogooHbIX Guryp. Beraucienue miomazaeii. 3axadu ¢
MPAKTHYECKHM COfepKaHUueM. Peuwenue 3adau ¢ nomouvio
Memooa 8CnoMo2amenbHoU NIoWaou.

OsJaaneBaTh NePpBUYHBIMHM TPEACTABJIEHUAMH 00 oOImei

Teopun omwaa (mepel), ¢GopMyJIHPOBATHL CBOWCTBA
IUIOINAM, BBIACHATh UX HaIJIAHbBIN CMBICI.

[TpumensTs  ¢opMyabl  IUIOMIAAM  HapajuiesiorpaMMa,
TPEyroJIbHUKa, Tpaleluyd C OIOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

IIpumensTh (bopmybl IUIOIIAH BBIITYKJIOTO

YeTBIPEXYTOJIbHUKA YEPEe3 JIUAarOHaIu U Yroj MEXIy HUMH C
OIIOPOi1 Ha CIIPaBOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHNE HA YAaCTH U IOCTPOEHHUE.
Pa30uparb npuMepsl UCIOIb30BaHUS BCIIOMOTaTEIBHON
IUIOLIA/IN [l PELLIEHUS] TEOMETPUYECKUX 3a1a4.

Haxonuth miomanu mnoaoOHbIX ¢uryp ¢ omnopoid Ha
CIPaBOYHYIO HH(POPMALIHIO.

BoruncasTs mionaay pa3iuuHbIX MHOTOYTOJIBHBIX QUIYD.
Pemate 3a1a4u Ha IJIOIAIb C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOT'O aHAIN3A.

Teopema
Iudaropa n
HayYyaja
TPUTOHOMETPHH
(10 v)

Teopema Ilugaropa, e€ gOKa3aTenbCTBO W NPUMEHEHHE.
Ob6parnas Teopema IIudaropa.

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKIUI OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHHS B  NPSIMOYTOJIEHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
COOTHOILICHUSI ~ MEXJY CTOPOHAMH B  TPSMOYTOJBHBIX
TpeyroJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBatsk Teopemy Iludaropa, mcmoab3oBaTh €€ B
MIPAKTUYECKUX BBIYUCIICHUSX.

Bnagets NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIHUN OCTPOTO
yrjia, NpoBepsATh UX KOPPEKTHOCT.

BbiBOOMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJBHUKE C ONOPOH Ha CIPaBOYHYIO
HH(pOpPMaLIHIO.

HccnenoBarh  COOTHOUIEHHS  MEXIy  CTOpOHAaMH B

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOIIECH TOMOMIBIO.

HUcnoab3oBarh  Qopmysnsl  npuBedeHHs U
TPUTOHOMETPHYECKOE TOXKAECTBO JJIS1 HAXO0XKIEHUS
COOTHOIIEHUI MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHO€




nHpopManuo.

IIpumeHsITH MOJTyYEHHBIC 3HAHUA U YMEHHUS NpPU PEIICHUU
MPAKTUYECKUX 3a1ad (MpU HEOOXOJUMOCTH C OMNOpOW Ha
JITOPUTM IIPaBUIIA).

3HAKOMUTBCS € UCTOPUEH PA3BUTHS T€OMETPHH.

Yriabl B Brincansble n LleHTpaIbHbIE YIJIbI, YIOJ MEXIy KacaTeslbHOW 1 | POpMy/IHpOBaTh OCHOBHBIE OIIPENEJICHUs, CBS3aHHbBIE C

OKPY’KHOCTH. XOpIOH. yriaMu B Kpyre (BIUCAHHBIN yroJl, LeHTPaJIbHbINA yIrom).

Bnucannsble VYTIBI MEXIY XOpAaMHU U CEKYIIUMH. HaxoauTh BIHCaHHBIE YTIIBI, ONMUPAIOIIUECS HA OJHY YTy,

U ONMCAaHHBbIE Brincannble ¥ onucaHHble YETHIPEXYTOJbHUKU, UX MPU3HAKU U | BBIYMMCJIATD YIJIbI C IOMOUIbIO TEOPEMBI O BIUCAHHBIX YIJIaX,

YeTbIPeXyroJbHUK |CBOWCTBa. IIpuMeHeHHME OSTHUX CBOWCTB TIPU  PEIICHHH | TEOPEMBI O BIUCAHHOM YETBIPEXYTOJIBHHUKE, TEOPEMBI O

u. reOMETPUUECKUX 3a1au. LEHTPAJIbHOM YIJIe IpH HEO0OXOAMMOCTH C BH3YaJIbHOM

KacareabHbie BzaumHoe pacnonokeHue ByX OKpyxkHocrei. Kacanue | onmopoiu.

K OKPY’KHOCTH. OKpYKHOCTEH. HcceaenoBarth, B TOM YHCIIE C TOMOIIBIO MU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMHUCAHHBIE YETHIPEXYTOJIbHUKH, BHIBOAUTH UX

OKPY:KHOCTeH CBOWCTBA U TIPU3HAKHU TI0CJIE COBMECTHOTO aHAIIN3A.

(13 v) Hcnoab30BaTh 3T CBOWCTBA M TNPHU3HAKK HpPU pEIICHUU
3ajau.

IMoBTOpeHue, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METONOB KypcoB /7 u 8 |Pemars 3amaum Ha NOBTOpEHHE, WILTIOCTPUPYIOIINE CBSI3U

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

3HAHUM

(4 4)

9 kaacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00YYAOIIUXCS




Tpuronomerpusi. | OnpeneneHre TPUTOHOMETPUYECKUX (GYHKIMHA yrioB oT 0° no| @opMy/JdpoBaTh  ONpeaedeHds]  TPUTOHOMETPHUYECKUX
Teopembl 180°. Kocunyc M cuHyc mnpssMoro M Tymoro yria. Teopema|(QyHKUMI TymbIX M NPSMBIX YIJIOB C BHU3YaJbHOH OMOpOW.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHycOB (¢ paamycoM|DopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHUCAaHHOH OKPYXKHOCTH). Haxoxk1eHne JUIMH CTOPOH U BEJIMYHH | PAIUYCOM ONUCAHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIHHHUKOB. Pemath TpPEYroibHHKH C ONOPOH HA alrOpUTM Y4eOHBIX
TPeyroJbHUKOB dopmya mIomanu TPEYrojbHUKA Yepe3 JIBE CTOPOHBI W YIoJ | JeHCTBUH.
(16 ) Mexay HuMu. GopMmyna miIomany 4eThpEXyroibHuKa yepe3 ero | Pemars  nmpakTuyeckue  3aJa4yd,  CBoOAsAIIMecsd K
JIMarOHAaJIHM U YTOJl MEX1y HUMHU. HAXO0KIEHUIO PA3JIHYHBIX JIEMEHTOB TPeYroJibHIKA.
[IpakTHYeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |/lonamue o npeobpazosanuu noooodus. OcBanBaTh MOHATHE npeoOpazoBaHus nonoous.
noao0ousi. Coomeemcmeennvie s1emenmvl NOOOOHBIX uyp. HceaenoBaTh OTHOIIGHUE JTMHEHHBIX JIEMEHTOB QUTYp TPU
Metpuueckue Teopema o npouzeedenuu ompe3Kos Xxopo, meopema o |npeodpazoBanuu noao0us. HaxoauTs mpuMepsl momodus B
COOTHOIIIEHHUSI B NPoOU3BeOeHUU OMpPe3KO8 CeKyuux, meopema o0 Keaopame |OKpYKalolen 1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvho. [Ipumenenue 6 peuwienuu ceomempuyeckux 3aday. | Beleooume mempuueckue coommoweHuss mexcoy ompeskamu
(10 ) XOpO, CeKYUWUX U KACamenbHuIX ¢ UCHOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3a0auu u 3a0ayu U3 peaibHOl
JHCUBHU C UCTIONIB30BAHUEM NOOOOHBIX MPEY2ObHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KakK HAMpaBICHHBIE OTPE3KH,
(12 v) YMHO)XEHHE BEKTOPa Ha YHUCIIO. ucci1e10BaTh reoMeTpHUecKuit (nmepemerienue) u

PuU3NYECKU U TEOMETPUUECKHUM CMBICII BEKTOPOB.
PaznoxeHnne BekTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHoe NpOU3BEIACHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0JAEHUA JIJTMH U YIJIOB.

Pemenue 3aga4 ¢ mOMOILIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB IJI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHUKHU.

busznueckuil  (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CyMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHUS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKHUI CMBICIIBI 3TUX ONEpalnid.
Pemare reomerpuyeckue 3aJayd  C  HMCIOJIB30BAaHUEM
BEKTOPOB.

PackiaasiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaJsIpHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJMTh €TI0 OCHOBHBIE CBOMCTBA.

BberyuciasaTs CymMMy, pasHOCTb U CKaJSIPHOE NPOU3BEICHUE

BEKTOpPOB C OIOPOM Ha




BCKTOPOB B KOOpJHWHATax.
le/IMeHSITb CKaJLIpHOC IHPOU3BEACHHUE I HaXOXICHUA
JJIMH U YTJIOB.

JlekapToBbI JlekapToBbI KOOPAMHATHI TOYEK HA INIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIBHON CHCTEMBI KOOPJMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npamou. YTI0BOH K03()(UIMEHT, TAHI€HC YyIJa |AEeKapTOBBIX KOOPAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapajlieIbHbIE U NIEPIEHIUKYIISIPHBIE IIPSIMbIE. HccnenoBath ypaBHEHUE IPSMOM U OKPYKHOCTH € OIIOPOi Ha
(9 u) VYpaBHeHHE OKpY)XHOCTU. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIAH.
nepeceyeHust OKpY»KHOCTH U MPSIMOH. HaxonuTh LIeHTp U pasinyc OKpY>KHOCTH 110 €€ YpaBHEHUIO.
MeTto1 KOOpAMHAT IPU PELIEHUH T€OMETPUUECKUX 3aj1au. Pemarhb 3aga4m Ha HAX0X/IEHNE TOUYEK [1€PECEUEHUS PSIMbIX
Hcnonp3oBaHne MeTOa KOOPIMHAT B IPAKTUYECKUX 3aJa4ax U OKPY>KHOCTEH ¢ TOMOIIbIO0 METO]a KOOPINHAT.
Hcnoab30BaTh CBOMCTBa yriioBoro ko3dduuuenra npsmon
IpU pPELICHUM 3a4ad, I ONPEICNICHUs PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI MPU PEIICHUU F€OMETPUUECKUX U
IPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTUYeCKUX
MoJIeNIel peanbHbIX 33aa4 («METO KOOPAUHATY).
IMoab3oBaTbest 11 TOCTPOEHHUA U HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHU.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
[IpaBuabHbIE [TpaBuIIbBHBIE MHOTOYTOJIBHMKH, BBIYUCICHHE HX D3JIEMEHTOB. | DopMy/aHpoOBATH OlpezieyIeHne IIPABWIIBHBIX
MHOIOYIrOJbHUKH. (Yucio m W JIMHAa OKpYKHOCTH. JUIMHA OYrd OKpPYXHOCTH.|MHOTOYI'OJbHHUKOB, HAXOAMTH MX JIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTHCS NOHATHEM JUIMHBI OKPY’KHOCTH, BBEEHHBIM C

OKPY/KHOCTH U
IVI0IIAAb Kpyra.
Boiuuciienue
mJIomaaen

(84)

[lnomane Kpyra W €ro 53JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomnaneit Gpuryp, BKIIOYAIOLIUX IEMEHTHI Kpyra.

IIOMOIIBIO NPABWIBHBIX MHOTOYTOJIBHUKOB, OIPeNAeJsiTh
YHUCIIO 7T, IJUHY AYTH U paJUaHHYI0 Mepy yria 1o oopasity.
IIpoBoauTh nMepexox OT paiMaHHOW MEPHI yIila K IpalyCHOU
1 Ha000pOT MO BU3YyaJIbHOM omope.

OmnpeneasaTs 1I0MAAb KPyTa.

BoiBoauTh (popMyJibl (B rpaayCHON U paMaHHONW Mepe) AT
JUTMH AYT, IUIOMAJEH CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

BoruucasaTs miomand  GuUryp, BKIIOYAIOUIMX AJIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIOpOoi Ha CIIPaBOYHYI0 HH(OPMALIHUIO.
HaxoauThp momaau B 3aja4ax peaibHON )KU3HU.

Touamue o osuodicenuu ni1ocKocmu.

JABuKeHust Pa30oupars  npumepsl,  WUIIOCTPUPYIOIIUME  MOHATHUSA
IIOCKOCTH Ilapannenvhoii neperoc, nosopom u cummempusi. Ocu u yeHmpul | ABUKESHUSI, IEHTPOB U 0CEH CUMMETPUHU.
(6 u) CUMMEMpPUU. ®opMyJIMpOBaTh ONpEICIICHUs MapauIeIbHOrO IEepPeHoca,
IIpocmetiwue npumenenus 6 pewieHuu 3a0au. MOBOPOTa U OCEBOM CHUMMETPHUH C BU3YaJIbHOW OIOPOMA.
HaxoauTthb HEeMOABMXHBIE TOUKH 1O 00pasiy.
HaxoauThb 1EHTPBI U OCH CUMMETPUI IPOCTEHIINX PUTYp 110
o0Opasiry.
Ilpumenamey napannenvuvlii. NEPeHoOC U CUMMEMPUIO Npu
PpeueHUuU 2eoMempudecKux 3a0a4 (pazoupams npumepol).
Hcnonwvzoeamn 07151 nocmpoenusi u Ucciedo8anull yupposvie
pecypcol.
IloBTOpEHuUe, [ToBTOpEeHHE OCHOBHBIX MOHATHI M METOJOB KypcoB /—9 |OmnepupoBath NMOHATHSIMU: GUTypa, TOUKa, MpsiMasi, yrodi,
00o01menue, KJIacCOB, 0000IIeHNE U CCTEMaTH3alHsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  PaBHOCTOPOHHUMI
cucremaTusanus | IIpocreiiine reomerpudeckue GUIypsl M UX CBOWCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJbHBIA TPEYroJbHUK, MeEAMaHa,
SHAHMITZ N3mepeHue reoMeTpu4eCcKUX BETUYMH. OuccekTpuca M BBICOTa TPEYTOJbHUKA, MHapaljIeiorpaMM,
(7 u) TpeyronbHUKH. pPOMO, TIPSMOYTOJIBHUK, KBAJIpaT, TPArenus; OKPYKHOCTb,

[TapanienbHble U EpHIEHAUKYJIISPHBIE IPSMBIE.
OxpyXHOCTb U Kpyr. I'eomeTpuyeckue mOCTpOEHUs. YTJbl B

OKpYXHOCTU. BrnncanHple W  ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY’KHOCTS.

YeThIpEXYyTroJIbHUKH. Bnucannsie " ONHUCAHHbBIC
YETHIPEXYTOJIbHUKH.

Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTOJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIbHUKHU.

[IpeobpazoBanms miiockoctu. Jpmwkenus. [logooue. CummeTpus.
[Tnomans. Berancnenue mmomanei. [lnomanu mogoO6HIX Guryp.
JlexapToBbI KOOPAMHATHI HA TIJIOCKOCTH.

KacaTeJbHasl, paBeHCTBO M 1oao0ue Guryp, TpeyroibHHUKOB;
MapaJUIeJIbHOCTh U NEPHEHAUKYISAPHOCTb IMPSIMBIX, YIOJI
MEXIY MNpPSIMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKH U
IpsAIMOM; NUIMHA, PAcCTOSAHME, BEIUMYMHA Yria, IUIOLIAlb,
MIEPUMETD.

HUcnoab3oBare  (opmy/bl: IepuMeTpa U ILIOIIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAJHM KpyTa,
00BEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBaTh MNOHATHSIMU: IPSAMOYTOJIbHAs  CHUCTEMA
KOOPJMHAT, BEKTOP; MCHOJb30BATh JTU IOHATUSA I
MIPEACTABJICHUS JTaHHBIX W PELICHHs 3a/1ad4, B TOM YHCIE W3
JIPYTUX y4eOHBIX MTPEIMETOB.

Pemiate 3agayM Ha DIOBTOPEHHE OCHOBHBIX IIOHATHI,




BGKTOPBI Ha IMJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€H MEXIY pa3IMYHbIMU YacTAMH Kypca.
BpiOupath MeTO 1151 pEIICHUS 3a/1a4H.
PemiaTnb 3a1a4u U3 IOBCEJHEBHON KU3HU.







Cucrema oueHHBaHUS 10 MaTeMaTuKe 7-9 Kiace
Cucrema OLIGHKH MpPEIMETHBIX Pe3yJbTaTOB OCBOEHHUS yUEOHBIX IPOrpaMM C y4€TOM YPOBHEBOIO
MO/IX0/a, MPE/IIoJIaracT BolejJeHue 0a30BOro yPOBHS JOCTHKEHUH KAK TOUYKH 0TCYETA IIPU TOCTPOEHUH BCEH

CHCTEMBI OLIEHKU U OpTaHU3alluy HHIUBHIyaJIbHON paObOThI C 00yYaIOIIMMUCS.

Ba30Bblii ypoBeHb 10CTH:KEHMIi: IEMOHCTPUPYET OCBOCHUE YUCOHBIXICHCTBUN C OITIOPHON CUCTEMOM
3HAHMI B paMKaX BBIJICTICHHBIX 3a/1a4. OBIaieHre 0a30BbIM YPOBHEM SIBJISICTCS JOCTATOYHBIM JJIsI TPOIOKCHHUS
o0ydyeHHUs1 Ha CIIEIyIONMEH CTYNMeHH o0pa3oBaHUs, HO HE IO NPOo(HIBHOMY HampaBieHHIO. J[OCTHIKEHUIO

06a3oBoOro YPOBHS COOTBETCTBYET ommemKa
«yooenemeopumeibHo» (WU OMMemKa «3», OMMemKa «3a4meno»).

[IpeBpimeHe 6a30BOT0 YPOBHS CBUICTEILCTBYET 00 YCBOSHUH OIIOPHON CHCTEMBI 3HAHHIA HA YPOBHE
OCO3HAHHOTO TPOU3BOJBLHOTO OBJIAJICHUS Y4YEOHBIMH JIEUCTBHSIMH, a TaKXKe O Kpyrosope, MUpoOTe (WIH
n30upareabHOCTH) HHTEpecoB. L{enecooOpa3Ho BbIACTUTE CIIEAYIOININE IBa YPOBHS, NPeBbIIaIoe 0a30BbIii:

* [loBbIlIEHHBI YPOBEHb JIOCTH)KEHUS IUIAHUPYEMBIX PE3yJIbTaTOB,

OUyeHKa «xopouio) (ommemka «4»);

* BBICOKHI YPOBEHb JOCTH)XCHHS IJIAHUPYEMBIX PE3YJIbTaTOB, OUEHKA
«OMIAUYHO» (ommemKa «5»).

Jlns onucaHus MOJATOTOBKHM YYalllMXCs, YPOBEHb JOCTHUKEHUN KOTOPBIX

HMIKE 6330B01"0, uenecoo6pa3Ho BBIJCIINTD TaKKC ABa YPOBHSI:

* NOHMKEHHDIHI YpPoOB€HbL }IOCTH)KCHHfl, OUeHKa

«HEY0081emeopumenvHo» (Ommemra «2»),

* HU3KHI YPOBEHb JOCT)KCHUN, OUEHKa «naoxo» (ommemka «1»).

He noctmxenue 6a30BOro ypoBHs (MMOHMKEHHBIN M HU3KUH YPOBHHU JOCTHO)KEHUIT) UKCHUpyeTcs B
3aBHCUMOCTH OT 00BbEMa M YpOBHSI OCBOGHHOTO M HEOCBOECHHOI'O cojepxaHus mnpeamera. ONHCaHHBIA BBIIIE
HOJXO0/1 11e7IeCO00Pa3HO MPUMEHATh B XO/1€ Pa3IMYHBIX HPOLEIYp OLEHUBAHUI: TEKYLIETO, IPOMEXYTOUYHOTO U

HUTOT'OBOTO.



Jna oyenku ounamuku (popmuposanus npeOMemHsIx pe3yibmanog B CUCTEME BHYTPH IKOJIBHOTO
MOHUTOPHHTa 00pa30BaTEIbHBIX JIOCTHIKCHUH I1e7IeCO00pa3HO (UKCUPOBATh M aHAIM3HPOBATH JAHHBIC O

C(l)OpMHpOBaHHOCTI/IYMeHI/Iﬁ " HAaBBIKOB, CHOCO6CTBYI-OH_[I/IX OCBOCHHIO CUCTEMATHYICCKHUX 3H3HI/[I71, B TOM YHUCJIC:

® NEPEUYHOMY O3HAKOMIIEHUI), OMPAOOmMKe U OCOZHAHUIO MeOpPemUYecKux mooeneil u
nonamuii(00IeHayYHbIX U 0a30BbIX ISl JAHHOW 00J1aCTH 3HAHMUS ), CHAHOAPMHBIX AIZOPUMMOE U RPOUEOYD;

* blA6IEHUIO U OCOZHAHUIO CYUIHOCHU U 0COOEHHOCMel3y4aeMbIX 00BEKTOB, ITPOLIECCOB U SIBJICHUIA
NEHUCTBUTENBHOCTH (MIPUPOAHBIX, COLHANIBHBIX, KYJIbTYpHBIX, TEXHHYECKMX M JIp.) B COOTBETCTBHH C
coJiep’KaHuEeM KOHKPETHOT0 Y4eOHOro MpeIMeTa, CO30aHUI0 U UCROIb306AHUI0 MOOeNell N3YyIaeMblX 00bEKTOB
U TIPOLIECCOB, CXEM;

* GbIAGICHUIO U AHATIU3Y CYU{ECHIBEHHBIX U YCIOUYUBHIX C8A3€H U OMHOWEHUIIMEXKTY 00bEKTaMH U
IPOLIECCAMH.

[Ipu 5TOM 00513aTENBHBIMU COCTABIISIOUIMMHI CUCTEMbI HAKOIIJICHHOW OIICHKU SIBJISIFOTCSI MaT€pHAIIbI:

* cmapmoeoil OuazHoCmuKu,

® memamu4yecKux u umo206slxX npoeepoUHvIX paﬁom no ecem yqeﬁublmnpedmemam;

® meopueckKux pa60m, BKJIIO4Yas yqe6HHe HCCIICOOBAHUA U y‘le6HbIer06KTBI.



OueHka yCTHBIX OTBETOB 00y4ar0IIMXCS

OTBeT OLlEeHNBAETCH OTMETKOM «5)», eCJIN YYEHUK:

1. nonHo packpb1 cofepkaHue MaTepuana B 00beMe, IpeayCMOTPEHHOM ITPOrPaMMOil M yUeOHUKOM,

2. U3105KMJI MaTepuasl IPaMOTHBIM S3BIKOM B OIpE/ENEHHON JOrM4ecKOMIIOCIe0BaTENbHOCTH, TOYHO
HCITOJIB3YST MATEMATHYECKYI0 TEPMUHOJIOTHIO HCUMBOJIUKY

3. NPaBUIILHO BBINOIHMI PUCYHKH, YEPTEKH, TpaUKH, COyTCTBYIOIIHE OTBETY;

4. nokasan yMeHHe HILTIOCTPHPOBATh TEOPETUYECKHE ITOJI0KEHUSA KOHKPETHEIMH IPUMEPAMH, IPUMEHSTh
X B HOBOI>'I CI/ITyaI_[I/II/I HpI/I BBIITIOJIHCHUHA HpaKTI/I'-IGCKOFO 3adaHuAd,

5. IPOJEMOHCTPUPOBAI YCBOCHHUE PAHEE M3yYEHHBIX COMYTCTBYIOIIMX BOIPOCOB, CPOPMUPOBAHHOCTD H
YCTOWYMBOCTh UCIOIB3YEMBIX MPU OTPAOOTKE YMEHHI U HABBIKOB;

6. oTBeuan caMoCTOATENLHO €3 HABOAALIUX BOIIPOCOB YUHUTENsl. BO3MOKXHBIONHA - JBE HETOYHOCTH IIPU
OCBEILIEHUU BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX, KOTOPHIE YYCHHUK JIETKO HCIPABUI MO 3aMEYaHUIO
YUUTEIIA.

OTBeT olleHMBAETCSI 0TMETKOM «4», eCJId OH yI0BJIETBOPsieT B OCHOBHOMTPEOOBAHUSAM HA OI[EHKY
«5», HO TIPM ITOM MMeeT OJAMH U3 HEJOCTATKOB:

* B M3JI0KECHHUH JOMYIIEHbI HEOObIINE MPOOEIbl, HE UCKA3UBILINE MATEMAaTHYECKOE COJIepKaHNE OTBETA;

* JIONyIIEHbI OJH — JIBa HEJ0YETa MPH OCBEIICHUH OCHOBHOTO COJEP)KaHUS OTBETA, HCIIPABJIICHHBIE 110
3aMEUYaHUI0 YUUTEIS;

® I[OHYIHGHI)I 0HII/I6Ka NN 60.]'[66 ABYX HEA0YCTOB HpI/I OCBCUICHUU BTOpOCTeHGHHBIX BOHpOCOB nJIn B
BBIKJIaJIKaX, JICTKO I/ICHpaBJ'IeHHble 110 3aMCYaHUIO y‘II/ITeJ'ISI.

Ot1MeTKa «3)» CTABUTCA B CJEIYIOIIHX CJAYyYasix:
* HEMOJHO WJIM HEMOCIEN0BaTENbHO PACKPBITO COAEpkKAHME MaTepuanga, HO TOKa3aHo ofIee

INOHUMAaHHEC BOIIPpOCa U NPOACMOHCTPUPOBAHBI YMCHUA,



JOCTaTOYHbIC Ml JAIbHEHIIEro YCBOEHHUS INPOrpaMMHOro Mmarepuana (onpezneneHHble «TpeGoBaHusAMH K
MaTeMaTHYeCKOM IMOATrOTOBKEOOYUArOIUXCS»);

* MMEJMCh 3aTPyAHEHUS WM [JOINYyIIEHbl OMMOKM B ONPEIENCHUM IOHATHH, HMCIOJIb30BAHUU
MaTE€MaTU4eCKOW TEPMUHOJIOTUM, 4YEpPTEkKax, BBIKIAAKAX, HMCIPABJICHHBIC II0CIE HECKOJBKUX HaBOMISIIMX
BOIIPOCOB YUMTEJI;

® YUYEHHUK HE CIpaBWICA C IPUMEHEHUEM TEOPUU B HOBOW CUTYallMU IIPU BBIIOJIHEHUH IIPAKTHYECKOIO
3aJlaHKs, HO BBIITOJIHWII 331aHUs1 0053aTEJILHOTO YPOBHS CI0KHOCTHU 110 JaHHOW TeME;

® IpU 3HAHUM TEOPETUYECKOI0 MaTepHaja BBIABIEHA HEAOCTaTOYHas C(hOPMUPOBAHHOCTh OCHOBHBIX
YMEHHI U HaBBIKOB.

OTMmeTKa «2» CTABUTCA B CJIEAYIOIIMX CAy4Yasix:

* He pacKpbITO OCHOBHOE CO/IepKaHKME yueOHOro MaTepuaa,
* 00HapyXEHO HE3HAHHE WJIM HETTOHUMAHNE YYEHUKOM OOJIbIIeH MiIu HanboJiee BaXKHOM 4acTH y4eOHOTO

Martcpualia,

¢ JONYyILICHBI OIIMOKH B OMpeaAcCICHUN HOHﬂTHﬁ, IIpU UCIIOJIL30BAHUHN MaTeMaTHUCCKOM TCPMHHOJIOTUH,
B PUCYHKaAX, YCPTECIKAX HIIU I‘pa(bI/IKaX, BBBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHBI IMOCJIC HCCKOJIBKUX HAaBOAAIIHUX
BOIIPOCOB YYUTCIJIA.

OtMeTKa «1» cTaBUTCSL, €CJIN:

® YYCHHK 06H21py>KI/IJI IMOJIHOC HC3HAHUC U HCIIOHUMAHHUE N3y4acMOro y‘I€6HOFO MaTcpuaia ujiid HC CMOT

OTBCTUTH HU HA OJJUH U3 IMOCTABJICHHLIX BOIIPOCOB IO NU3YUACMOMY MAaTCpUAITY.



Ouemca NMUCBMEHHBIX U KOHTPOJIBHBIX p360T

OTMeTKAa «5» CTAaBUTCS, €CJIN:

® pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,
® B IJIOTHYECKHUX PACCYXKIACHUAX U 000CHOBaHUH pE€UICHUA HET npo6en0B n OI_HI/I6OK;

® B pPCIICHHMHM HET MAaTEMaTHYCCKHX oIInOOK (BOSMO)KHa OJHa HETOYHOCTH, OIIMCKA, HE SBJIAIOIIAACA
CJICACTBHEM HE3HaAHWA HJIM HCIIOHUMaHUA yqe6H0ro MaTepHana).

OtmeTka «4)» CTaABHTCS, €CJIM:

* paboTa BBINOJHEHA MOJHOCTHbIO, HO OOOCHOBaHHWS IIAaroB PEHICHUS HEIOCTAaTOYHBI (€CiiM yMEHHUE
000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEUATbHBIM O0BEKTOM IIPOBEPKH);

* JOMyIIeHa OJHa OIMOKA WJIH J[Ba-TPU HEJ0YETa B BBIKJIAIKAX, PUCYHKAX, YePTEkKAX WK Tpadukax (eciu
9THU BUJIbI pa0OTHI HE SIBIISITUCH CIIEUATIEHBIMOOBEKTOM MPOBEPKH).

Ot1MeTKa «3» CTABUTCSL, €CJIN:

* JjomylieHbl Oosiee OfHOM omMOKM WM Oojee JBYX-TpeX HEJOYETOB BBBIKJIAJKAX, YEpTEKaxX HIIU
rpadukax, HO yJalluics BIaieeT 00s3aTeIbHBIMI YMEHHUSIMH 110 TIPOBEPSEMOM TeMe.

OTMeTKAa «2» CTABUTCS, €CJIN:

® JIOMyIIEHBbl CYIECTBEHHbIE OIIMOKHM, IIOKA3aBIIME, YTO YyYaIIMHCA HE BiIajgeeT 00s3aTelbHBIMU
YMEHUSMH 110 JAHHOW T€ME B ITOJIHOW Mepe.

OtMeTKa «1» cTaBUTCSL, €CJIN:

* pa60Ta IMOoKa3aJjia MOJIHOC OTCYTCTBUC Y YHAILICTOCA 00s13aTeIbHBIX 3HAHUWHU YMCHI/Iﬁ 1o HpOBCpHGMOfI

TEMC WK 3HAYUTCIIbHAA 94aCThb pa6OTLI BBIIIOJIHEHA HE CaMOCTOATCIBHO.



Oomas Kkjaaccupuranus omnbox I'pyOobimMm
CYUTAIOTCS OLIUOKM:
® HC3HAHUC OIpeaAciCHUA OCHOBHBIX HOHSITPIfI, 3aKOHOB, IIpaBUJI, OCHOBHBIX MTOJI0KEHUH TCOpHHU,

He3HaHue GopMyIl, OOMICTIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIHYWH, CIUHUI] KX U3MEPCHHUSI,

* He3HAHWE HAMMEHOBAHWM SMHHI] U3MEPEHUS;

* HCYMEHHE BBIJICIIMTH B OTBETE IIABHOE;

* HEyMEHHE MPUMEHATH 3HAHUS, AITOPUTMBI JIJIsl PEIICHHUS 33/1a4;
* HEyMEHUE JIeJaTh BHIBOJBI M 0000IICHUS;

* HEyYMEHHUE YUTATh ¥ CTPOUTH TpaduKH;

* m0Teps KOPHS WK COXPaHEHHE ITOCTOPOHHETO KOPHS;

* otOpackiBaHue 0€3 O0BICHEHH OJHOTO U3 HUX;

* paBHO3HAYHBIC UM OIIMOKH;

* BBIYHCIIMTENBHBIE OMMUOKH, ECIIH OHHU HE SIBJISIOTCS OIUCKOI;

* JIOrMYECKHE OIIUOKHU.

K HerpyObiM omulkam cjiegyer OTHeCTH:

® HETOYHOCTh (OPMYJIHMPOBOK, OINpPENEICHUHN, MOHATUH, TEOpUH, BBI3BAHHAS HEMOJIHOTOM OXBaTa
OCHOBHBIX IIPHU3HAKOB OIPCACIACMOrO IIOHATUA WU 3aMEHOM OOHOro - JBYX M3 OTHUX [IPU3HAKOB
BTOPOCTENEHHBIMU;

® HETOYHOCTh rpaduka;
* HepalUMOHAJIbHBIN METOJI pelIeHMs 3a/1a4M WM HEAOCTATOYHOIIPO{yMaHHbIH I1JIaH OTBETa (HapylleHue

JIOTHKH, TIOJMEHA OTAEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU );
* HepalMOHaJIbHBIE METOJIbI PA0OTHI CO CIIPABOYHOM U IPYTOMIUTEPATYPOH;
* HEyMEHHE pelIaTh 3aJ1a4M, BBIIOIHATH 3a/1aHUs B OOIIEM BU/IE.
Henouerammu siBi1siloTCA:

* HepaluMOHAJbHBIE TPUEMBI BEIYUCIECHHUH U TpeoOpa3oBaHU;
* HeOpe)XHOE BBINOJIHEHUE 3aIlucel, YepTexeil, cxeM, rpaguKoB.



