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MNOSICHUTEJIBHAS 3AITUCKA

OO0mas xapakTepucTHKa y4eOHOro npeamera «MareMaTuKa»

VYuebublil npenMer «MaremaTuka» BXOIUT B IPEIMETHYIO 00jacTh «MaTemartuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUYUCIUTEIBHOW KYIBTYphl U JIOTHYECKOTO
MBILUIEHHS, (POPMUPOBAHUIO YMEHHS IOJb30BATHCS AJITOPUTMAMM, a TaKKe HPUOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOOUMBIX B IOBCEIHEBHON ku3HH oOywatommxcs ¢ 3IIP.
VYuebHblil mpeaAMeT pa3BUBAET MBIIUICHHE, IPOCTPAHCTBEHHOE BOOOpaXKkeHHE, (PYHKLNOHAIbHYIO
IpaMOTHOCTh, YMEHHUS BOCHPUHUMATh W KPUTHYECKH AaHAJIM3UPOBATh HH(GOPMALHIO,
HPEACTaBICHHYIO B Pa3InYHbIX (POpMaXx.

OOyyenune mMareMaruke IaéT BO3MOKHOCTH pa3BuBarh y oOywarommuxcs ¢ 3IIP Tounyro,
paLMOHANIBHYIO0 U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh HauboJjee MOAXOISIIUE SI3bIKOBbIC,
CHUMBOJINYECKHE, TpaduuecKue CpeAcTBa /s BBIPAKCHHUS CYXICHUH M HaDIATHOTO WX
IPEICTaBICHHUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIEeH KYyJIbTYpbl B COBPEMEHHOM TOJKOBAHHMU SIBIISAETCS
o011ee 3HAKOMCTBO C METO/aMH MO3HAHUS JEHCTBUTENBHOCTH, MPEACTaBICHUE O IpeAMETe U
METO/IaX MaTeMaTuKH, MX OTIMYAN OT METOJIOB JAPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYyK, 00
0COOEHHOCTAX NMPUMEHEHUS] MATEMAaTHKH JJIsl PEICHUs] HayyHbIX M MPHUKIAAHBIX 3a1ad. Takum
o0pa3zom, MaTeMaTHueckoe 00pa3oBaHNe BHOCUT CBOM BKJIaA B (POPMHPOBAaHUE OOIICH KYIBTYpHI
YeJI0BEKa.

N3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET ICTETHYECKOMY BOCIIHUTAHHIO 4YEJIOBEKa,
NOHMMAHHUIO KPacoThl W  M3ANIECTBA MAaTEMAaTHYECKHX  PACCYXKIEHHUH, BOCHPHUSATHIO
reoMeTpUUYECKUX (POpM, YCBOCHHUIO UJIed CHMMETPUH.

[IporpamMMa oTpakaeT cojaepkaHue oOydeHus mnpeamery «MaremaTuka» ¢ Y4eToM
0co0bIX 00pa3oBaTeNbHBIX TOTpeOHOCTel oOyuatommxes ¢ 3I[IP. Osnagenue y4yeOHBIM
npeaMeToM «MaremaTuka» MpeACcTaBIIIeT ONPEAEIEHHYIO0 CI0XKHOCTh Juid ydauuxes ¢ 3[IP. ¥V
oOyuatomuxcst ¢ 3IIP HauGosnee BbIpaXKE€HBI OTCTaBaHWS B PAa3BUTUHU CIOBECHO-JOIMUYECKUX
(GopM MBIIUICHHS, TIO3TOMY a0CTPAKTHBIE M OTBJICUCHHBIE KaTETOPUH UM TPYTHOJOCTYIHBL B
TOXX€ BpeMs IpH CIELUATBHOM OO0Y4YeHHH OOyd4aroIiuecsi MOTYT BBINOJHATh 3aJaHus 110
anroput™My. OHHM BOCIPUMMYHUBBEI K TIOMOIIHM, MOTYT BBIOJHHUTH IEPEHOC Ha aHAJOTHYHOE
3aJjaHie YCBOEHHOro crmocoba pemeHus. CHUKEHHE DPa3BUTHUS MBICIUTEIbHBIX OMepanui u
3aMEJICHHOE CTAHOBJICHHUE JIOTUYECKUX JEHCTBUM MPUBOAAT K HETOCTATOYHON OCMBICIIEHHOCTH
COBEpIIAEMBbIX YUYEOHBIX JAEHCTBHHA. Y 0OyyaromMxcsi 3aTpyAHEHBl CUETHbIE BBIYHUCICHUS,
NPOM3BOMMBIE B yMe. B TIHCEMEHHBIX BBIUYMCIEHUSX OHHM MOTYT MpPONYCKaTh OJWH U3
IPOMEXYTOUHBIX 11aroB. [Ipu pabote ¢ YMCIOBBIMU BBIPAKEHUSIMU, BEIUMCIIEHUEM MX 3HAYEHUS
MOTYT HE YAEpXKHUBaTh NMPaBWIbHBIA MOpsAoK aedcTBui. Ilpu ymporenuu, npeoOpazoBaHUU
BelpakeHU ywammecs ¢ 3I[IP He MOryr caMmOCTOATENBHO MPHUHATH pelIeHHEe O
MIOCJIEIOBATEIEHOCTH BBIMTOJIHEHHSI eHcTBUN. KOHKPETHOCTD MBIIIUIEHUS OCIIOKHSET YCBOCHUS
HaBbIKa pEIICHUs YpaBHEHUI, HEpaBEHCTB, CHUCTEMbl YypaBHeHHH. MM ManomoctymHo
COBEPIIICHHE 0OPATUMBIX OTIEPAIIUA.

Huzkuii ypoBeHb pa3BUTHs JIOTHUECKUX OIEpalui, HeaocTaroyHass O0O0OIIEHHOCTh
MBIIUICHHS 3aTPYTHSIOT H3ydeHHe TeMbl «DyHKIUH»: TPU ONpeNeleHuH (yHKIHOHATHHON
3aBUCUMOCTH, TIpH ONUCAaHUU TIpadUUecKOil CHUTyallud, HCIONIb3ys TI'E€OMETPUUYECKHIA,
anreOpandyeckuii, (HyHKIMOHATBHBIN s3bIKH. Hepeako ydamuecss HE BHIAT Pa3HUIBI MEXITY
o01acThio onpenaeneHus PyHKIMHU U 00JIaCThIO 3HAUYCHHH.

Pemrenune 3amaq conpspkeHO € TPYTHOCTAMH O(GOPMIICHHS KPATKOW 3aITUCH, TIPOBEICHUS
aHaiM3a ycJOBHUS 3aJlaud, BblIeNeHUs cymiectBeHHoro. Obyuatonmecs ¢ 3IIP 3aTpynustorcs
cAenaTh YMO3aKJIIOYeHHE OT OOLIero K YacTHOMY, HEpEeNKO BbIOMpalOT HepaluoHaJbHbIE
CHOCOOBI PELIeHUs, HHOTJa OTPAHUYMBAIOTCA MAaHUITYJISLUSAME C YACIIaAMHU.



[Ipu m3yueHun reomeTpuueckoro marepuana odOyuaronmmecs ¢ 3IIP cramkuBaioTcs c
TPYOHOCTBIO [I€NaTh JIOTMYECKHE BBIBOABI, CTPOMUTH IIOCIEAOBATEIBHBIE PACCYKICHUS.
Henpounsle 3HaHMSA OCHOBHBIX TEOPEM TIEOMETPUU TPHUBOJUT K OMIMOKaM B pPELICHUU
reomeTpuyeckux 3agad. OOyuaromuecss MOTyT MOJAMEHHUTH (POpMYIy, HEIIPABUIBLHO PUMEHHUTh
teopemy. K cepbe3HbIM OmuOKaM B pELICHUM 3a/a4 MPUBOJAAT HEAOCTATOYHO PA3BUTHIC
IIPOCTPAHCTBEHHBIE IPEIACTaBICHUA. M CIOXKHO BBINOJIHUTE YEPTEK K YCIOBHIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTh 3amOMHMHAHMA W BOCHPOM3BEAEHUS YYEOHOrO MaTepuaja CHHXKEHBI 10
NpUYHHE CI1a00CTH MHECTUYECKOH JeATENIbHOCTH, Cy)KeHUs1 o0bema mamsati. OOyyaromumes ¢
3IIP Tpebyercs Oosblile BpeMEHU Ha 3aKpeIUIeHne MaTepualla, akTyalu3alus 3HaHui 1o ornope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojoneHus TpPyAHOCTEH B HM3yd4eHUM YdeOHOro mpeamera «MaremaTuka»
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuajia K I103HaBaTeIbHBIM
BO3MOXKHOCTsAM ydammxcs ¢ 3[IP. Crnenyer yueOHBIM MaTepHasl MPENOJHOCHTh HEOOJIbITUMU
HNOPIMSIMHU, YCIOXKHSS €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallMd TPYAHBIX 3aJaHHA,
HEKOTOpbIE TEMBbl J1aBaTb KakK O3HAKOMHUTENbHbIC; HCKIIOYaTb OTHEJIBHBIE TPYAHBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTeprall peKOMEHYeTCsl U3ydaTh B MPOLECCE MPaKTUUECKON
JEATEIIBHOCTH 10 pEelIeHHI0 3afady. OpraHnyecKkoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
NEeSITeIPHOCTH YYaIINXCsl HA YPOKaX MaTEMAaTUKH CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIHHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAaHUN M YMEHUH.

Ilesm u 3aga4m n3ydyeHust yueOHoro npeamera «MaremaTnkay
[IpuoputeTHbIMU yeramu 00ydeHUs] MaTeMaTUuKe B 5—9 Kkiaccax sIBISIFOTCS:

* (hopmMupoBaHUE HEHTPAIBHBIX MATEMATUUYECKUX TOHATHH (UMCII0, BEIMUYMHA, TeOMETpUYECcKast
¢durypa, nepemMeHHas, BEPOSTHOCTb, (PYHKLHSA), OOECHEUMBAIOIIUX IPEEMCTBEHHOCTb U
HNEePCHEKTUBHOCTh MaTeMaTHYECKOro oopa3oBanus odyuatonuxcs ¢ 311P;

* noxaseneHue odydaromuxcs ¢ 31IP Ha 1oCTYynHOM JUIsl HUX YPOBHE K OCO3HaHUIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYKAIOIIEero MHpa, IOHMMaHHE MaTeMaTUKU KakK 4acTH OOIIed KyJIbTyphl
YeJI0BEUECTBA;

" pa3BUTHE MHTEUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTeH oOydatroumxcst ¢ 3IIP,
MO3HABATE€JIbHOW AKTUBHOCTH, HCCIEAOBATENIbCKUX YMEHHUHM, KPUTUYHOCTH MBIIIJICHMUS,
MHTEpPECca K U3YYEHHUIO MAaTEMAaTHKH;

* (QopmupoBaHHEe (YHKIIMOHAIBHONH MaTreMaTH4eCcKON I'pPaMOTHOCTH: YMEHHMs paclio3HaBaTb
OpPOSIBICHUS] MareMaTH4eCKUX TMOHATHUH, OOBEKTOB WU 3aKOHOMEpPHOCTEH B peabHbIX
JKU3HEHHBIX CHUTyallUsIX W TpU U3YyYEHUH JPYIMX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIMpOBaTh UX Ha sI3bIKE MareMaTUKU U CO3/1aBaThb
MaTeMaTH4eCKUEe MOJENH, IMPUMEHSATh OCBOCHHBIN MaTeMaTW4YeCcKUW ammapar Ajs peleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETUPOBATH W OLIEHHWBAaTh IOJTY4YCHHBIE
pe3yabTaThl.

JlocTikeHue 3THX 1enei o0ecrieunBaeTcs peleHUeM CIeAYIOINX 3a0ay.

* ¢opmupoBarh y oOyuarommxcsi ¢ 3[IP HaBbikM y4ueOHO-TIO3HABATEIILHOW NESTEIbHOCTHU:
IUIaHUPOBaHKUE palOThI, MOMCK PAIMOHANBHBIX MyTeH ee BBINOJHEHMS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATh MHTEIUIEKTYaJbHOMY pa3BUTHIO, (DOPMHUpPOBATh KauecTBa, HEOOXOAUMBIE
YeJIOBEeKY JUId TIOJHOLIEHHOM KW3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbBIE
MaTeMaTH4eCKOM IEATEIbHOCTH: SICHOCTU U TOUHOCTH MBICIIN, UHTYUIIMH, IPOCTPAHCTBEHHBIX
MIPEICTABIICHUH, CIIOCOOHOCTH K TIPEOOJICHUIO TPYITHOCTEH;

* (opmMHUpOBaTh KJIIOUEBbIE KOMIETEHIIMM YYalUXCS B paMKax MpeIMEeTHOH obnacTtu
«Maremarurka u uHpOpMaTUKa»;

" pa3BUBaTh NOHATHIHOE MbIILIEHUs oOydatouxcs ¢ 3[1P;



" OCYIIECTBJIATH KOPPEKIIHIO T03HABATEIbHBIX MporeccoB odyuatomumxcs ¢ 3I1P, HeoOxoaumbIx
JUI OCBOEHHSI IPOrPaMMHOI0 MaTepHaa 1o yueoOHOMY IpeaAMETY;

" [IpeaycMaTpHBaTh BO3MOXXHOCTh KOMIIEHCAIIMH OOpPa30BaTelbHbIX JAe()UIMTOB B OCBOCHHUU
IPEALECTBYIOIIEro IporpaMMHOro Marepuana y odyvaromuxcs ¢ 3[IP u HegocTarkoB B MX
MaTeMaTH4eCKOM pa3BUTHH;

* c(hopMHPOBATH YCTONYMBBIN HHTEPEC YUALIUXCS K IIPEIMETY;

" BBIABJIATH U PAa3BUBAaTh MaTeMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JMHMM COACpXaHMS Kypca MareMaruku B 5-9 kiaccax: «Uwucena u
BBIUUCIICHUS», «Anredpa» («Anredpandeckre BBIpOKEHHsS», «YpaBHEHUS M HEPABCHCTBAY),
«Dynkmuny», «leomerpus» («l'eomerpuueckue QUrypsl W HX CBOWCTBa», «l3mepeHue
FEOMETPUYECKUX BEIMYMH»), «BeposATHOCTb M CTaTUCTHKa». [laHHBIE JUHUM pPa3BUBAIOTCS
napajJiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTAaKTe W B3auMopaeucTBuu. Kpome 3TOro, ux oObEAMHSAET JIOTHYECKas
COCTAaBJIAIOILAsS, TPAAULIMOHHO MIPHUCYIasi MaTEMAaTUKE U IIPOHU3BIBAIONIASl BCE MaTeMaTU4YECKUE
Kypcsl U conepxarensubie JuHUH. ChopmynmupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAApT€ OCHOBHOrO oOmero oOpa3oBaHus TpeOOBaHHE  «yMETh
ONEepUpOBaTh MOHATHUSAMHU: OIPENEICHHE, aKCHUOMa, TEOpeMa, JO0Ka3aTreIbCTBO; YMEHUE
pacro3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS, NPUBOJUTH IIPUMEPBI M KOHTPIPHUMEPHL,
CTPOUTh BBICKA3bIBAHHUSA W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dbopMHUpOBaHUE JIOTHUECKUX YMEHHUH pacnpesessercs Ho BCeM rojaM OOydeHHMs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMUs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLEE MPEAMETHBIM pe3ylIbTaTaM OCBOCHMS
[TpumepHoOil paboueil mporpamMmbl, pacupeles]€HHbIM IO rojaMm 0O0y4deHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, yTOOBI KO BCEM OCHOBHBIM, MPUHLUUIHMAIBHBIM BONpOcaM OOydaroluecs
oOpallaguch HEOAHOKPAaTHO, YTOOBI OBJIAJIEHUE MaT€MaTHUYE€CKUMH MOHATHUAMU M HaBbIKAMU
OCYILECTBIISIIOCh ~ IIOCIIEOBATENIbHO W IMOCTYHAarelbHO, C  COOJIOACHMEM  IPUHIIMIA
IIPEEMCTBEHHOCTH, A HOBbIE 3HAHUS BKIIOYAJINCh B OOIIYI0 CHUCTEMY MaTeMaTUYeCKUX
npeacraBieHuit  obyuaromuxcs ¢ 3IIP, pacmmpss u  ymiyonss e€, oOpasys NpodyHbIe
MHOXXECTBEHHBIE CBsizu. OOmue 1enu wu3ydeHuss ydeOHoro mpeamera «Maremaruka
npezcrasieHsl B [IpumepHoil paboueil mporpaMmme 0CHOBHOTO 00I1Iero o0pa3oBaHusl.

OcobennocTu 0TOOpPa M aganTaNUK Y4eOHOr0 MaTepraa 1o MaTeMaTuKe

OO6yuenue ydueOHOMY TpenMery «Maremarukay CTPOUTCS Ha CO3/IaHUU ONTUMAJIbHBIX
YCIIOBUH NIl YCBOGHHsI MPOrpaMMHOro marepuana odydaromumucs ¢ 3I1P. bonbmioe BHrManue
yAenseTcss oTOOpy y4eOHOro Mmarepuaja B COOTBETCTBHUU C TPHHIIAIIOM JOCTYITHOCTH TIpU
COXpaHEHUHU oO0IIero 0a30BOr0 ypPOBHS, KOTOPBIA JOJDKEH MO COMEpKaHWUI0 U 00beMy OBITh
aZanTUPOBAaHHBIM 715t oOy4daronuxcs ¢ 3[1P B cooTBeTCTBUU ¢ MX 0COOBIMU 00pa30BaTEIbLHBIMU
notpebHocTssMu. Crnenyer oONeryuTh OBNAJeHHEe MarepuanoM oOydaromumucs ¢ 3[1P
MOCPEJCTBOM €0 JETAIBHOTO OOBSICHCHHS C CHCTEMaTHYeCKHM ITOBTOPOM, MHOTOKPAaTHOMN
TPEHUPOBKU B TMPUMEHEHUHU 3HAHWI, HCIONB3YS MPUEMBbl aKTyanu3aluu (BU3yallbHas OIOpa,
MaMsTKa).

[Ipun opranmzamuu ypoka B OTOOpE COJIEpKaHHUS BaXHBIMU SIBISIOTCS BOMPOCHI O
METOJIaX BBEJCHHUS TEOPETHYCCKOTO MaTepHalla M MPUHIIUIAX 0TOOpa MPAKTUYCCKHUX 3aaHUU.
Cogepxanne mareMaTHKu s oOydaromuxcsi ¢ 3[1P nMeeT mpakTuueckyr HampaBiIeHHOCTb.
JKenareneH mosTamHbId MepeXxo] OT MPAKTHIECKOTO 00YUSHUS K IPAKTHKO-TEOPETUICCKOMY.

[Ipn BBemeHHMH TEOPETHUECKOTO MaTepualia, OCOOCHHO B Hayalle HM3yd4eHHUs Kypca
MaTEeMaTHKH, alreOpbl U TEOMETPUH, MPEIIOYTUTECIEHBIM SIBISETCS KOHKPETHO-WHTYKTHBHBIN
croco0d BBeNEHUS MaTepuana, OpU KOTOPOM OOydYarompecs NpPUXOIAT K OCO3HAHMIO
TEOPETUYECKHUX ITOJIOKCHH Ha OCHOBE KOHKPETHBIX TPHUMEPOB, B PE3YJIbTaTe BBITOJHECHUS
MPAKTUYECKHUX 3aJaHuii. BakHO ommpaThCcsi Ha CyOBbEKTHBHBIA OMBIT O0yYaAIOUIUXCS, MOJaBaTh
MaTeprajd Ha HarjsIHO-UHTYUTUBHOM ypoBHe. Camble 3HAYMMBIC JCHCTBHS OOYYArOIIUXCS



JIOJDKHBI OBITh MaKCHMaJbHO alrOPUTMHU3MPOBAHBI, & CAMU aJITOPUTMBI MPEJCTABICHBI B BUJIE
HarJSIIHBIX CXEM, OIOPHBIX KapTouek, Tabuaull u npod. bonbmias yacTe yueOHOro BpeMEHU NpU
o0y4yeHHH MaTeMaTHKe JI0JKHA OBITh OTBEJEHa peleHHio 3agad. llpu moxbope 3amaHuii auis
oOyuatomuxcst ¢ 3[IP cnepyer ¢opmupoBaTh 0coOyro cucTeMy 3ajad, HE OrPaHUYMBAsCh
npezcTaBiIeHHoi B ucnonb3yemomM YMK. Ha BbIOOp 3a1au BIUsSET MX TPYIHOCTH, CIOKHOCTB,
IPAaKTUKO-OPUEHTHPOBAHHOCTb.

[Iporpamma mpenycMaTpuBacT BHECEHHE HEKOTOPHIX M3MEHEHHd: yMEHbIIEHHEe 00beMa
TEOPETUYECKUX CBEJICHHUH, BEBIHECEHUE OTIEJIbHBIX TEM WIIM LEJIBIX Pa3/esioB B MaTepHuaibl AJs
0030pHOr0, 03HAKOMUTEIBLHOTO U3YUEHHUSI.

Cpenu ¢opM opraHuzanMy I[O3HABATEIbHON JESATEIBHOCTH OOYyYaroIMUXCs CIeIyeT
OTJIaBaTh IPEANOYTEHUE WHAMBHUAYAJIbHBIM, IApHBIM, 10 BO3MOYKHOCTH — IpynmoBbIM. Jlis
JOCTHDKEHUSI HEOOXOJMMBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB (PpOHTaNbHAs paboTa CBOAMTCS K
MuUHUMYMYy. Cpelu neaarorn4eckux MPUEMOB IPU OOYyYEHUM MATEMAaTUKE CIENYET OTMETHUTH
UCIOJIb30BAaHUE YIPAKHEHUH, pPAa3BUBAIOIIMX [aMATh, BHHMAHUE, MbllILIeHHE. BaxHo
OPUMEHSTh TMPHEMbl MOTHBALMHU Y4eOHOW MAEATENIBHOCTH (TBOpYECKOE JOMallHee 3aJlaHue,
«IIpUyMall MPaBUIIO», «COUYMHHM KPOCCBOPA», «CAelail pekigaMmy Tembl» M mpou.). Ha ypoxe
MaTemMaTuku Juisi oOydaromuxcs ¢ 3[IP eme Oonee 3Haumma cMeHa BHUAOB JIE€ATEIbHOCTU!
YCTHBIN cUeT, MpOoOJEeMHBIN 1Haor, MMCbMEHHOE BBIIIOJHEHNE 331aHul, padoTa B mapax 1 1npod.

Buabr  pesarenbHoctn  od0ywarommuxes ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M oO0ecleYuBaOIIe OCMBICJICHHOE OCBOEHHUeE
coJep:kaHUN 00pa3oBaHus N0 npeamMery «MaTeMaTuka»

Copepxanue BUIOB AesrenbHocTH oOywaromuxcs ¢ 3IIP ompenensercs ux ocoObIMU
oOpa3zoBatenbHbIMH TOTpeOHOCTAMU. [lomumo mupoko ucnonszyemsix B OOIT OO0 obmux amns
BCEX O0YYarOIMXCs BUAOB JIEATEIBHOCTH CIEIyeT YCHIINTh BUIBI ACATEIBHOCTH CTIeUU(UIHbIC
JUIsL JTaHHOM KaTeropuu JAeTeld, oOecrneuMBarolIie OCMBICICHHOE OCBOEHUE COJep>KaHus
00pa3oBaHMs MO IPEIMETY: YCUIICHUE IPEIMETHO-IIPAKTUUYECKON AESITEIbHOCTH C aKTUBU3ALIUEN
CCHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUIOB JAEATEIbHOCTH, 3aJICUCTBYIOIIMX pa3JIUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpoil Ha aJirOPUTM; «IIOIIArOBOCThY» B U3yUYEHUU
MaTepHala; UCIOIb30BAHKE JIOTIOJIHUTENFHON BU3yalbHON OMOPHI (CXEMBI, MIA0JOHBI, ONTOPHBIE
TaOJINLIBI); PEYEBOM OTUET O MPOLIECCe U Pe3yIbTaTe ACSITEIbHOCTH; BHIMOIHEHUE CIEIMATbHbBIX
3aJaHMii, 00ecreYnBaOLINX KOPPEKLUIO PEryJalun y4eOHO-II03HABATEIbHON AEATENbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yybTara.

Temarnueckas u TepmuHoIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

g oOyuatomuxcst ¢ 3I1P cyiecTBeHHBIM SIBISIFOTCSI IPUEMBI padOThI € JIEKCUYECKUM
MmarepuaioM no npeamery. IIpoBonutcs cnenuanbHass paboTa MO BBEACHUIO B aKTHUBHBIN
CJI0Bapbh OOYyYaroLUXCsl COOTBETCTBYIOLIEH TEpMHUHONOTMU. M3ydaemble TEpMHUHBI BBOJSTCS Ha
MOJIMCEHCOPHON OCHOBe, 00s3aTenbHa BHU3yalbHas MOJAEP)KKA, aITOPUTMbI PpabOThl €
OTpezieNIeHuEM, OITOPHBIE CXEMBI JJIs aKTyaJIn3allud TEPMUHOJIOTHH.

Mecto yuedHoro npeamera «MaremaTuka» B yaeOHOM IJIaHe

B cootBerctBUM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 001iero oOpa3oBaHusl y4eOHBIM mpeameT «MaTtemaTtukay BXOJUT B MPEIMETHYIO
obmacte «MaremMaThka M HMH(OpMaTHKa» M SBIAETCS 00s3aTeIbHBIM A H3ydyeHus. B 5-9
KJlaccax y4yeOHbIH mpeamer «MartemaTtukay TpaJulMOHHO HM3y4aeTcsl B paMKax CIEAYIOLIUX
y4eOHBIX KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Airedpar»
(BKJIOYAsl 3JEMEHThl CTAaTUCTUKU W TeopuHu BeposTHocTe) u «['eomerpusi». Hacrosmieit
POTPaMMOil BBOAUTCS CAMOCTOSITENIbHBIN YUeOHBIN Kypc «BeposSTHOCTb U CTaTUCTHKAY.

Hacrosmeit mporpamMMoil mpenycMaTpuBaeTcsl BblAEJEHHE B Y4eOHOM IUIaHE Ha
U3ydyeHHe MaTeMaTHKH B 5—6 Kiaccax 5 yuyeOHBIX YacoB B HEJENIO B TEUCHHME KaXKJOro roja



oOyueHwus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UCHUE KAXJIOT0 rojia 00ydeHusl, BCEro
952 y4ueOHBIX Haca.

HN3menenuss nporpamMmmsbl B 5—-9 kiaccax

Mamemamuxa ¢ 5 u 6 knaccax

B o03HaKOMHTENBHOM IUIAHE PEKOMEHIYyETCs H3y4daTh cleayroomue Tembsl: «PuMckas
HyMmepauus», «PaBuble ¢urype», «ummnap, konyc, map», «Kyo», «lIpsmoyroabHbIit
napauienenuneny», «llepemerienre o KOOpAMHATHON MpsAMOW», «Moxynp unucna», «Huciosele
npoMexyTkn»;  «Macmrtab»  (u3ywaercss B Kypce  «[eorpadusn);  «M3o00paxkenue
reoMeTpuueckux (GUryp Ha HEIMHOBAaHHOM Oymare ¢ HCHOJb30BaHMEM LUPKYIS, JIMHEHKH,
YIrOJbHUKA, TpaHcnoptupa», «JlmuHa okpyxHocTH», «Ilmomans kpyray», «llapamnenbusie
npsmMeie», «llepneHaukynsapHble npsMbie», «OceBas U LEHTpaldbHas CUMMETpUN» (M3ydyaeTcs B
Kypce reomerpum); «beckoHeuHble TEepHOAMYECKHE JAECATHYHbIE ApoOu. JlecsaTuuHoe
pUOJIKEeHHE OOBIKHOBEHHOM IpoOM» (M3ydaeTcsi B Kypce anreopsl).

CnenyeT yMEHbIINTh KOJIMYECTBO YaCOB HA ClEAyolue TeMbl: «PelieHne Jorudeckuil
3ajau», «/lnuHa otpeskay, «lllkanb», «PacnpenenuTenbHbIl 3aKOH YMHOMKEHUS», «3alucCh
NpOM3BEACHUSI C OYKBEHHBIMH MHOXUTeNnsiMU», «lloctpoenne koHpurypamuii u3 wyacrei
OpSAMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOM W KieTryaToil Oymare», «Jleaurenu u KpaTHbIE.
[Mpuznaku penumoctn», «Hambompmmii oOmmid nenuTenb M HaUMEHbIIee o0Iee KpaTHOoe.
Jemumocts CyMMBl M mpou3BefeHus». «lIpuBeneHue apoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxaeHue 4acTu LEenoro U LEJoro mo ero yactu». «OKpyrieHue AECSITUYHBIX IpoOeii».
«Pemenne 3amau mepebOpoM BceX BO3MOXHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX
BBIPQXEHUM 10 YCJIOBMIO 3adauu». BpicBoOOAMBIIMECS dYachl MOXHO HCIOJb30BaThb Ha
HOBTOpEHME (B Havaje M KOHIE y4eOHOro rojia), Ha 3ydyeHue Hauboliee TPYAHbIX U 3HAUUMBIX
TeM: B V Kjacce — Ha pELIEHUE YypaBHEHWi, NMpUBEIAEHHE IpOOM K HOBOMY 3HaMEHATello,
YMHOXXEHUE U JEJICHHE JECSITUYHBIX JApoOel, n3MepeHue yrioB; B VI kmacce — nedcTBus C
IIOJIOKUTEIBHBIMYA ¥ OTPULIATEIIBHBIMYA YHCIAMHU, PELICHUE YPABHEHUH, CII0KEHUE U BBIYUTAHUE
quceN, COAEpXKALIMX LeNyl0 U APOOHYI0 4acTh, HA YMHOXKEHHE U JieJeHHE OOBIKHOBEHHBIX
TpoOeH.

Anzeopa

B o3HakoMuTEIBPHOM IUIAHE  PEKOMEHIYETCS  M3y4aTb  CICAYIOUIME  TEMBI:
«MppaunroHanbHble uncna. JlelicTBurenbHble uyncia», «CpaBHEHUE [IEHCTBUTENBHBIX YHCED,
apumeTuyecKkue JEHCTBUS C JIEHCTBUTENBbHBIMU yHuciaMny, «HaxoxaeHue npuOIMKEHHBIX
3HAYCHUI KBaJApaTHOro KopHm», «Teopema Bueray, «PeneHns ypaBHEHUN TPETbEN U YETBEPTOU

CTeleHell pa3IoKeHneM Ha MHOXKUTETH», «DyHkims y =vX u ee rpaduk», «Ilorpemsocts u
TOYHOCTh TPUOIKEHUs», «HeTHble U HedeTHble QyHKIUNY, «DyHKIUS y=X"», «DYyHKIHA Y=
ax’, ee rpaduk u ceoiicrsa. ['paduku GyHKImHA y= ax” + n u y=a(x-m)°, «YpaBHEHHE C JBYMS
HNepeMEeHHbBIMH U ero rpadux», «['paduueckuil crmocod pemeHus CHCTEMbl ypaBHEHUN»,
«M300paxkeHne YJIEHOB apU(PMETUYECKOM U TIeOMETPUYECKOW MpPOTrpeccHil TOYKaMH Ha
KOOPJAMHATHOM IUIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHD.

Cnenyer yMEHBIIUTH KOJMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMynbi»,
«JlokazarenbcTBO TOXKIECTBY», «JIMHEHHOe ypaBHEHHME C JABYMS HEHM3BECTHBIMM», «I'padux
JUHEHMHOrO0 YypaBHEHMsS C JABYMs IepeMeHHbIMU», «['paduueckoe pemieHHe JIHHEWHBIX
YpaBHEHMI U CUCTEM JIMHEWHBIX ypaBHEHHI», «CBOICTBA KBaApaTHUHON (DYHKIIUN.

BricBoOoaMBIIMECS Yachl PEKOMEHIYETCsl HMCIOJb30BaTh: AJIs Jiydliedl MmpopaboTKu
HanOonee BaXHBIX TeM Kypca: «PemieHne ypaBHeHMi», «PelieHue cucTeM YpaBHEHUI,
«CoBMecTHbIE AeHcTBUS ¢ Opobsimuy, «lIpuMeHeHrne cBONCTB apu(pMETHUECKOr0 KBaJpaTHOTO
KOpHS1»;, Ha TIIOBTOPEHME, pELIeHHe 3ajad, NpeoOpa3oBaHuE BBIPAXKEHUH, a TaKke Ha
3aKpEIJICHUE U3YYEHHOIO MaTeprana.

TI'eomempus



Crnenyer OCHOBHOE BHUMAaHUE YACIUTh NIPAKTUUECKONW HAIPABIECHHOCTU Kypca, UCKIIOUHB
W YIOPOCTHB HaumOOJIee CIIOXKHBIM JUIsi BOCHPHUATHSA TeopeTudeckuid matepuan. Ha ypokax
reoMeTpur HeOOXOMMO MAaKCHUMAIBbHO HCIIOJIb30BaTh HATIISIHBIE CPEICTBA O0y4YeHHs, OOJbIIe
IPOBOJUTH MPAKTHUUYECKUX PAa0OT ¢ ydaluMucs, pemars 3agadd. CTpOUTh pelIeHne 3aaad npu
MOCTOSTHHOM OOpaIleHNH K HArJISTHOCTH — PUCYHKAM M YepTEKaM.

O3HaKOMHUTENBHO AaTh TeMBL: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeIbCTBO
OT IPOTUBHOTO», «CyIIeCTBOBAaHNE M €IUHCTBEHHOCTh IEPIEHAUKYJApa K MpsaMoil», «Metox
TEOMETPUUYECKUX MecT», «Meron ynsoeHuss menuanel», «Teopema Q@aieca u Teopema o
IIPONOPLUUOHAIBHBIX OTpE3KaAx», «dentp Mmacc TPEYTOJIbHUKAY, «3MeHeHue
TPUTOHOMETPUUYECKUX (DYHKIMH NPH BO3pACTaHUU yriia», «DopMyiibl UIsl painyCOB BIIMCAaHHbBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUIIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE MPSIMOW»,
«/IBmxenune», «CBOMCTBa ABMKEHUA», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaJApaTe KacaTeIbHOW.

Crnenyer yMEHbIIUTh KOJMYECTBO YAacOoB Ha u3ydeHHE TeM: «CHMMETpUYHBbIE (HUIYpHI.
OcHoBHBIE CBOMCTBAa OCeBOW cuMMeTpumn», «lleHTpanbHas cummerpus», «llapannenbHblil
nepeHocy, «IloBopor», «IIpeobpazoBanue nogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 33Jlaud Ha I[IOCTPOCHHUE C IIOMOIIBIO LMPKYJId M JIMHEHKW», «JleKkapToBbI
KOOPJIMHATBI Ha IUNIOCKOCTHY, «Pelienue TpeyroibHUKoBY, «Ilonobue gurypy.

BricBoOOAMBIIIMECS YAaChl UCTIONIB30BATh HA PELLICHUE 331a4 U [IOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBs3u ¢ TeM, 4TO JaHHBIN KypC BbI3bIBAET HAaUOOJIBIINE CIOKHOCTH JUIsl 00yUYarOLUXCs
¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-JIOTMYECKOIO MBILICHHUS, €r0
U3YYEHUE JOJKHO CTPOUTHCA Ha 0a30BOM YpOBHE M JOCTYIIHOM JJIsi YYEHMKOB Marepuale.
OcHOBHOE BHUMAaHME CIENYET YAEIUTh pa3feslaM, CBA3AHHBIMU C IIOBTOPEHHEM IIPONIEHHOIO
MaTepuala, YBEIWYUTb KOJUYECTBO YIPAKHEHUM W 3aJaHHUM, CBS3aHHBIX C IIPAKTUYECKON
JeSITeIbHOCTBIO 00YYaOLIHXCS.

Heo0xonuMo mepecMOTpeTh cozep)kaHhe TEOPETHUECKOTOo MaTephalla U XapakTep ero
U3JIOKEHUS: TEOPETUYECKUM MarTepual MpEeNoJHOCUTh B IPOLECCE pELIeHUs 3ajad U
BBIMIOJTHEHUS] 3a/laHUil  HarJISIIHO-IIPAKTUYECKOTrO  XapakTepa; He TpeOoBaTh BbIBOAA U
3alIOMMHAHUS CIOXKHBIX (OpMyJ, peleHHs HeCTaHAAPTHBIX, TPYILOEMKHUX 3aiaHuil. Psaa tem
clenyeT u3y4aTb B O3HAKOMHUTEIIHOM IUIaHE.

[Tporpamma mpemocraBiseT aBTOpy paboueil mporpammsl cBOOOTy B paclpeesieHHN
MmarepHaia 1o TpuMmecTpaM. PacmpeneneHue BpeMEHH Ha W3yd€HHE TE€M B TE€UYEeHUE y4eOHOro
rofa CaMOCTOSATENBHO OmpesaenseTcs o0pa30BaTeNbHON OpraHm3alell M 3aBUCHT OT
ocobenHocTei rpymnmel ooyuatormxcs ¢ 3[IP u ux ocoObix 06pazoBaTenbHBIX MOTPEOHOCTEH.

Buaer  peareqabHoctn  o0y4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHbIMM MNOTPEOHOCTSIMH M o0eclieYMBAKIIHE OCMBICIEHHOE OCBOEHHE
coaep:xkaHuM 00pa3oBaHus Mo npeamery «MaremaTuka»

Conepxanne BUIOB jAesTenbHOCcTH oOydaromuxcst ¢ 3IIP ompenensiercss ux ocoObIMu
oOpa3zoBatenbHbIME TOTpeOHOCTAMU. [ToMumo mmpoko ucnonbzyeMsrx B OOIT OO0 o6mux amns
BCEX OOYYArOMINXCSI BUAOB JIEATEILHOCTH CIEAYET YCHINTH BUABI ACATEIHHOCTH CIICIIM(PUIHBIC
JUISE JTaHHOW KaTeropuu JAeTel, OOeCHeuMBarolIhe OCMBICICHHOE OCBOEHHUE COJEpIKaHUS
00pa3zoBaHMs MO MPEAMETY: YCUIIEHUE TTPEIMETHO-TIPAKTHYECKON IEATeTHOCTH C aKTUBH3AIUEH
CEHCOPHBIX CHCTEM; YEpeJIOBAHHE BHAOB JEATEIBHOCTH, 3aJCUCTBYIOIIMX pPa3IU4HbIC
CEHCOPHBIE CHCTEMBI; OCBOEHUE MaTepHaia ¢ OIIOPOH Ha alTOPUTM; «ITOIIArOBOCTh» B U3YUECHUH
MaTepuaia; UCIOJIb30BaHHUE JOMOIHUTEIBHON BU3YaJbHON OMOPHI (CXEMBI, IIa0IOHBI, OTIOPHBIE
TaOHIIBI); PEUYEBOM OTUET O MPOIIECCe M Pe3yIbTaTe NEATeIbHOCTH; BHIMOJHEHNE CTIICIIUATBHBIX
3a/laHui, 00eCTIeYNBAIONINX KOPPEKIUI0 PETYISALUNA y4eOHO-TI03HABATENbHON NESTEIbHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.



Temarnueckas u TepMuHoOIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

st obyuaromuxcst ¢ 3[1P cymecTBeHHBIM SBISIIOTCS MPUEMBI PAOOTHI C JIEKCUYECKHM
MaTepuaioM 1o mnpeamery. llpoBoautcs cnenuanbHas paboTa 1O BBEICHUIO B AKTHBHBIN
CJIOBaph OOYYaIOIIUXCsl COOTBETCTBYIOLIEH TEPMHUHOJOTHH. V3yyaemble TEpMUHBI BBOJSTCS Ha
MIOJIICEHCOPHON OCHOBE, 00s3aTenbHa BHU3YyalbHas MOJACP)KKA, AITOPUTMBI pabOTHl €
oTpeziesIieHuEM, OITOPHBIE CXEMBbI JJIsl aKTyallu3allii TePMUHOJIOTHH.

MecTo yuyeOHOTro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBHM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOI0 001ero obpa3oBaHusi y4eOHbIN npenmer «MaTemaTuka» BXOIAUT B NPEIMETHYIO
obmacte «MaremaTnka ¥ HMH(OpMATHKa» M SIBIACTCS O0s3aTeIbHBIM s H3ydeHus. B 5-9
KJjaccax ydeOHbIM mpeamer «MaTemaTuka» TPaJULMOHHO HM3y4aeTcss B paMKaxX CIEAYIOLIUX
yueOHBIX KypcoB: B 5-6 kinaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «AureOpa»
(BKJItOUasi 3JIEMEHTBl CTATUCTUKM U TeOopuHM BeposiTHocTe) u «l'eomerpusi». Hacrosmeit
IPOTPaMMOil BBOAUTCS CAMOCTOSITENbHBIN Y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

Hacrosme#t nporpamMMoil mpeaycMmarpuBaercsi BblelieHME B y4eOHOM IIJJaHE Ha
U3Yy4YE€HHE MAaTeMaTUKH B 5—06 Kiaccax 5 y4eOHbIX 4acoOB B HENEII0 B TEUEHHE KaKJOro roja
o0yueHus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UEHUE KAXX0T0 rofia 00y4eHusi, BCEro
952 y4eOHBIX Haca.

Conepxxanue yueOHoro mnpeamera «MaremaTuka», npejacraBieHHoe B IlpumepHoii
paboueii mporpamme, cooTBeTcTBYyeT PI'OC OOO, OCHOBHOW 00pa30BaATEIBHONW MPOTPaMMeE
OCHOBHOro oouiero obpa3zoBanus, [IpuMepHOH ajanTUPOBaHHON OCHOBHOI 00pa30BaTENbHOM
nporpaMMe OCHOBHOTO 00miero oOpa3oBaHHs OOY4YalOMIMXCS C 3aJEPKKOH IMCUXUYECKOTO
pa3BUTHSL.

TemaTnueckoe IUTAaHUPOBaHHE YYEOHBIX KYpPCOB M PEKOMEHIYEMOE pacIpeesieHue
y4eOHOT0 BPEMEHU Ul M3y4eHMs OTAEIbHBIX TE€M, MPEJUIOKEHHbIE B HACTOSIIEH Mporpamme,
HaJI0 paccMaTpUBaTh KaK MPUMEPHBIE OPUEHTHUPHI B IOMOLIb COCTABUTENIO0 aBTOPCKON padboyeit
OporpaMMbl M TPEXIE BCEro Yy4YyuTenao. ABTOp pabouell MporpamMmbl BIIpaBe YBEIUYUTh
NPEJIOKEHHOE YMCIO YYeOHBIX 4acoB Ha TeMbl, TpeOyromue Oosee ATUTENbHOIO HU3yYeHHS
oOyyatomumucst ¢ 3I[IP, mnM yMEeHbUIMTH KOJMYECTBO 4YacoB Ha TEMbl, M3ydaeMble Ha
03HAKOMUTENILHOM ypoBHE. JlOMyCTUMO TakKe JIOKaJbHOE IepepaclpesiefieHue U IepecTaHOBKa
AJIEMEHTOB COJIEpKaHUs BHYTPM J@aHHOrO Kiacca. KoiauuecTBO MpPOBEpPOYHBIX paboT
(TeMaTU4eCcKUil ¥ UTOrOBBI KOHTPOJb KaueCcTBa YCBOEHHUS Y4eOHOro maTepuana) U UX THUIl
(camocTosTENbHBIE U KOHTPOJIbHBIE paOOThI, TECTBI) OCTAIOTCS HA YCMOTpEHUE yuuTens. Takxke
YUUTENNb BIPABE YBEIUYUTh WJIM YMEHBIINUThH YUCIIO YYEOHBIX 4acOB, OTBEIEHHBIX B [IpuMepHOit
paboueil mporpamme Ha 0000IIeHHE, MOBTOPEHHE, CUCTEMATU3ALMIO0 3HAHUH OOydJarolIuxcs.
EnvHCTBEHHBIM, HO MPUHIMIIUAIBLHO BaKHBIM KPUTEPUEM, SIBISETCS TOCTHXKEHUE PE3YJbTaTOB
00y4yeHHMs], yKa3aHHbIX B HACTOALIECH ITporpamMmme.

Lenu u3ydyeHusi yueGHOro Kypca

O6mwme nenu u3ydeHust yueOHoro kypca «l'eomerpusi» npeactasieHsl B [IOOIT OOO.
OHU 3aKITIOYalOTCs, MPEXJE BCEro B TOM, YTO HAa ypOKaxX IeOMETPUH OOYYAIOUTUICS yYUTCS
MMPOBOAUTE AO0KA3aTCIBHBIC PACCYXIACHHUA, CTPOUTH JIOTHYECKUEC YMO3aKIIIOYCHUSA, NJOKA3bIBATH
VCTUHHBIC YTBEPKICHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKACHUS «OT
IIPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB, (opMynHpoBaTh oOpaTHbIE yTBEpXkAcHUS. B
Oo0Oy4eHHH YMEHHIO pacCyXJaTh COCTOUT BaKHOE BOCHHUTATENbHOE 3HAYCHHE W3yUCHHUS
TEOMETPHH, TTPUCYIIIEe UMEHHO OTCUYSCTBEHHOW MaTeMaTHIeCKOH IIIKOJIE.

Bropoii 11enpio u3y4eHus TeOMETPUH SBIISETCS UCIONB30BaHNE €€ KaK MHCTPYMEHTA MpH
PEHICHUN KaK MAaTCMAaTUYCCKHUX, TaK W MNPAKTUYCCKHUX 3aaad, BCTPCUHAIOIIUXCSA B peanLHoﬁ
JKU3HA. DTOMY COOTBETCTBYET BTOpasi, BBHIYMCIUTENbHAS JHHHUS B W3YYCHUH TE€OMETPUU B
mKoJje. J{Jst TOro YYuTen0 peKOMEHIyeTcs: TOAOUPaTh 3aa4u MPAKTUIECKOTO XapakTepa Js



paccMaTpuBaCMbIX TCM, YUUTH 06yqalonmxca CTPOUTH MATCMATUYCCKHUC MOJCIHN PCAIbHBIX
KHU3HCHHBIX CHTYallid, MPOBOAWTH BBIYUCICHHS W OIICHUBATh AaJCKBATHOCTH IOJYYEHHOTO
pesynbrata. KpallHe Ba)XHO IIOAYEPKMBATL CBSA3U TE€OMETPUHM C JPYTMMH IPEIMETaMHU,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEICICHHUS  TICOMETPUYECKUX  (QUryp U IOHSTHIA,
JIeMOHCTPUPOBATH MPUMEHEHHE MOJYYSHHBIX YMEHHUH B (DU3MKE U TEXHHUKE. DTHU CBSI3U Haubosee
SIPKO BUJIHBI B TeMaX «BekTope», «TpuroHoMeTpudeckne COOTHONICHU», «MeTo1 KOOpAUHATY
u «Teopema [Tudaropar.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHe

CormacHo yueOHOMY IIaHy B 7-9 Kiaccax m3ydaeTrcsi ydeOHbIM Kypce «l'eomerpus»,
KOTOPBII BKJIIOYAET CIICAYIOIINE OCHOBHBIC pa3/ieibl coaepxanus: «I eomerpudeckue Gpurypsl u
UX CBOMCTBay», «/3MepeHne reoMeTpuYecKiuxX BEIUYUHY, a Takke «JleKapTOBbI -KOOPAMHATHI Ha
TUIOCKOCTHY, «BekTops», «JBrkeHus miockoctu» u «IIpeodpazoBaHus mogo0us.

VY4eOHblii MaH MpeaycMaTpuBaeT U3yuyeHUEe reOMETPUU Ha 0a30BOM ypOBHE, UCXOJS U3
He MeHee 68 y4ueOHBIX 4acoB B y4eOHOM Trojay, BCEro 3a TpH roja oOydeHus — He MmeHee 204
YacoB.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTpPE30K, JIiyd. YToi. Buaesl
yrioB. BepTukanbHble U CMeXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHMMETPHUH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BricoTa, Meninana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W MNpU3HAKA PABHOOEAPEHHOIrO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OOoJsbLIel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrima W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas # ONHWCaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHele
Cllydau MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOoMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamemnmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, KO3 duimuent mnomodus. I[lpusHaku momoOUs
TpeyroJbHUKOB. [IpuMeHenne noqo0ust mpu peleHny NPakTUYECKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oTI0OHBIX (QUryp.

Brruncnenune miomazneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojoxkeHue JAByX OKpykHocrel. Kacanue
OKpy>xHOcTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3oBanue nogodus. [Tonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTE KacaTeIIbHOM.

Bektop, anuHa  (MOIynb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. PasznokeHue BEeKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHUS MPSIMOM U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPpAMBIX. METO KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr OKpyxkHocTeil. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUuKeHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMeETpuH Guryp (daeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIIOJBb30BAaHUIO ITHX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BbIOOpPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]au, PELICHUM, pacCyX JACHUW, YMEHHUIO BHUJETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON Hayku Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeJCTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXa, pETyJspHas (Qundyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
TJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIlIeHus;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM CONMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA y JAPYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyalMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONMpeeNeHusl  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, JAHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(bopMyaMpoOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUHE, MpoOIeMYy,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA,

IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE MpoOIecca, a TaKkKe BbIABUIaTh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSM, NPEII0KEHHBIM
yuuTesneM uin chopMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
" neJsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOIy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JAHMAJIOra, OOHApYXKMBaTh pa3jiu4ve M CXOJICTBO IMO3WLIHNA, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3YNbTAThHI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMH U OCOOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl padbOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U pPe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbIX (Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOIHATH CBOIO YaCcTh PabOThI
U KOODJWHHUPOBATH CBOU JECUCTBUS C JPYTUMH 4YJIECHAMH KOMaHIbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pElIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIIeHUS C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIecca U pe3ysIbTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEJH,
HaXO0JUTh OMKOKY, 1TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE T€OMETPUYECKHUE (UTYpPBI, OIPENeIITh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JHMHEHHBIX M YIJOBBIX BEIMYHMH IPEIMETOB B
peabHON KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a7a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensTh napayiebHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh MapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pemiats 3amaun Ha KileTyaTtoi Oymare.

[IpoBOANTH BBIYMCIICHUS W HAXOJWUTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN JIBYX NapaJUICNIbHBIX TMPSIMBIX CEKylleu. Pemars mnpakTU4ecKue
3aJ1a4d Ha HAXOXKJIECHHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh IPUMEHATH 3T CBOWCTBA MPHU
pellIeHuY 3a1ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHON U pajanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydYarOmIMIiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JIIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe MoHATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHATh
UX CBOMCTBA INPU pELICHHHM reoMeTrpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca 1 TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KAX, IPUMEHTh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTbes Teopemoirn Iludaropa ansg penieHuss TEOMETPUYECKHX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagete DOHATHSMHM CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKa. [101b30BaThCs 3TUMHU MOHATUSAMU JJIs1 PELUEHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOUIab TPEYroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MOoy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEKYIUMH) U yIiie MEeXKIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiics TMOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue



MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KATbKYIATOPA) JJTUHBI
Y YTJIBI JUTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu TPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXJECTBOM ISl HAXOXKJICHUS COOTHOUICHUN MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOKJICHUST PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pEIICHUY T€OMETPUUECKHUX 3a]1ay.

Brnanerp moHSATHSMH — NpeoOpa3oBaHHMS  IMOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJI00HBIX puryp. ITonp30BaThCS CBOMCTBAMH MO100MS MPOU3BOIBHBIX
buryp, ymMeTh BBIUMCIATH JJIWHBI W HAXOAUTh YIIBI Y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOWMCTBA TOMOOWS B MPAKTHUYECKUX 3a7avax. YMETh MPUBOIUTH
IIPUMEPHI TOI00HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O IPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX TE€OMETPUYECKHM M (U3HUECKUI
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3aj1ad.
[TpuMeHSThH CKaIsipHOE MPOU3BEICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonb30BaThCd METOAOM KOOpPJMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
pEIEHUH Te€OMETPUUYECKUX U MPAKTUUYECKUX 3a7a4.

Brnanerh MOHSATUSMU TPABWIHBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI AYTU OKPY>KHOCTH U PAJMAaHHON MEpPHI yIyia, YMETh BBIYUCIATH IUIOIIA b
Kpyra u ero yacteul. [I[puMeHsTh moTydeHHbIE YMEHHUS B MPAKTUYECKUX 3a]1a4uax.

Haxogute ocu (Wiu IEHTPHI) CUMMETPUU (GUTYpP, TPUMCHSITH JIBHUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHSTh TONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTeMaTUUYECKHUE
MOJICNIN JIJIS 33724 PeaIbHOM KWU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHECHHEM IOA0OMS M TPUTOHOMETPUYECKUX (YHKIUN (MOIB3YACh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocretimue reomerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMj")r I/I}‘IIpeCKI/IX 14 bubmmorexa LIOK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psIMBbIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHE 3HAHNI https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 q & 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3Kax, MOA0OHBIE 15 1 bubnmorexa LIOK
ponopn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
6 I1 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417e¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. Pelienue TpeyroipHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al12c
bub K
3 BexkTopsl 12 1 uommorexa 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY>KHOCTH M TUIOIIa/Ib Kpyra 8 bubmmorexa [IOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue momianeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allUs 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 [Ipocreiimune reomeTpuyecKkue | Bu6mumoteka [JOK
OOBEKTHI https://m.edsoo0.ru/8866b724
bubnunoreka LIOK
2 MHOroyroiabHHUK, JOMaHas 1
y ’ https://m.eds00.ru/8866¢bba
3 CMexHbIE U BEPTUKAIBbHBIE YIJIbI 1 bubmorexa LIOK
P yr https://m.eds00.ru/8866c5c0
bubnunoreka LIOK
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
https://m.edso00.ru/8866¢c7be
5 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
yTJI0B
N3mepenne TuHENHBIX U YTIOBBIX
10 BEJIMYMH, BBIYMCIIEHUE OTPE3KOB U 1 brbmmorexa [TOK
’ P https://m.eds0o.ru/8866c3ea
yTJIOB
N3mepenune MuHEHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB




N3MepeHne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
YIJIOB
[lepumerp u maomans Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u maomangs Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTOJILHUKAX
15 u nepBHquII)e HpCZIC?gBJ};eHI/Iﬂ 0 bubmorexa LIOK
https://m.edso0o.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npusHaka paBeHCTBA bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHaka paBeHCTBA bubmmoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBA bubnmnoreka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
” IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBa

NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB




CBOIiCTBO MeIHaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubamorexa LOK
. . https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJIbHOTO TPEYTOJbHUKA,
IIPOBEJEHHON K TUIIOTEHY3€
26 PaBHOOepeHHbIC U Bu6mumotexa [JOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3sHaku u cBoiiCTBa bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6mmoteka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaBeHnctBa B reomerpuu bubmorexa HOK
https://m.edso00.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reomerpun
34 IIpssMOYTONBbHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOJIBHUK C
yrioMm B 30°
36 KonTponbHas padota no teme bubmuoreka [IOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [OK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Iarsrit moctynat EBkinaa




39

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
napajIeNIbHBIX MPSMBIX CEKYILEH

bub6nmoreka [IOK
https://m.edsoo.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
MapajuIeIbHBIX MPSMBIX CEKYIIEH

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHBIE MPH ITEPECEUCHUN
MapaJuICIbHBIX MPSMBIX CEKYILEH

42

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YIJIbBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIEH

43

Haxkpecr nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIIEH

bu6nunorexa LIOK
https://m.edsoo.ru/8866f3b0

44

HpI/I3HaK MapallICJIbHOCTH PAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJHOW MPSIMOM 10 BTOPOM
psAMOI




[Ipu3Hak napajieIbHOCTH MPAMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

4 TOYEK OJIHOW MPAMOM 10 BTOPOH
psMOit
46 CymMma yriioB TpeyrojibHUKa bubamorexa LOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa bubamorexa LOK
https://m.edsoo0.ru/8866f8ba
48 Bueminue yrisl TpeyrojabHHAKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Baeminue yriel TpeyrojabHHAKa
KonTponbHas pabora no teme
50 "[TapamienbHble TpsIMbIE, CyMMa bubmorexa HOK
" https://m.edso00.ru/8866febe
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOPJIbl U IUAMETP, UX bubmmoreka [JOK
CBOMCTBa https://m.edso0o.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubamorexa LOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIICAHHAS B yTOJI
54 OKpyKHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumenenue B bubmmnoreka HOK
3a/1a4ax https://m.edsoo.ru/8867013¢
56 [Tonsitue o 'MT, npumeHeHue B bu6nunorexa LIOK
3aga4dax https://m.edsoo.ru/88670508
buccekrpuca u cepeuHHbII
57 MEePIEHIUKYISIP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, OITUCAHHASL OKOJIO bubnmnorexa [JOK




TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, OITUCAHHASI OKOJIO |
TpEYroJbHUKa
OKpy’KHOCTb, BIIUCAHHAS B bubmuoreka [JOK
60 1
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIIUCAHHAS B |
TPEYrOJIbHUK
2 [Ipocreiimue 3a1aun Ha | Bu6mumoteka [JOK
IIOCTPOECHUE https://m.edso0.ru/88671188
63 [Ipocreiimne 3axaun Ha | bubnuoreka [IOK
IIOCTPOCHUE https://m.edsoo.ru/886712d2
KonTponbHas pabora no teme
64 "OKpY>KHOCTb U K 1 bubmorexa HOK
by YT ) https://m.eds00.ru/88671462
I'eomeTpuyeckue nocTpoeHus
[ToBTOpEeHME M 0000IIEHNE 3HAHUI
65 OCHOBHBIX ITOHSITUH U METOJIOB 1 bubmorexa LIOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
14 1
06 TOrOBsl KOKTPOIIbHAA PadoTa https://m.edsoo.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHHI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 Kiacca
[ToBTOpenue u 0600IIIEHNE 3HAHUI
68 OCHOBHBIX TTOHSITUH U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 [Tapannenorpamm, ero npu3Haku u | Bu6mumoteka LJOK
CBONCTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero npu3Haku U | bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/88671cal
YacTHble cydau napauieorpaMMoB
4 (mpsimo OJIi)n:H/IK (I))M6 KBa, paT) ux 1 bubmorexa LIOK
PAMOYT N POMO, KBajpat), https://m.edsoo.ru/8867 1dea
MIPU3HAKU U CBOWCTBA
YacTHble cydau napauieorpaMMoB
5 (mpsimo onf:mK (I))M6 KBa, paT) ux 1 bubmmorexa LIOK
PAMOYT <, POMD, KBalpat), https://m.edsoo.ru/8867 120
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onﬁm( (I))M6 KBa, l:)aT) ux 1 bubmorexa HOK
PAMOYT D p ’ pat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
b K
7 Tpanems 1 nommoreka 11O
https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPSIMOYTOJIbHAS | bubmmnoreka HOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/88672858
10 Meton yaABOEHUS] MEAUAHBI 1 but6mmorekxa [IOK




https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o reme bubnuoreka [JOK
"YeTbIpEXyroapHUKN" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u TeopeMa o bubnmnoreka HOK
MPONIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsisi TMHUS TPEYroJIbHUKA bubmmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHUs TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnmnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUSA bubnmnorexa [IOK
https://m.edso00.ru/88673064

18 [IponopunoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso0o.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.edso00.ru/88673794

20 IHenTp Macc B TpEyroJbHUKE bubamorexa LOK
https://m.edsoo.ru/886738fc

bubnmnoreka [HOK
21 TonoOute Tpeyrom,HiKH https://m.edsofru/88673a78

” Tpu npuznaka nogobus bubnmnoreka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npusnaka nogoOus bubmuorexa [IOK
TPEYTrOJIBHUKOB https://m.edso00.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK




TPEYroJIbHUKOB

Tpu npuznaka nogodus

https://m.edsoo.ru/8867400e

25
TPEYroJIbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
[IPaKTUYECKUX 3aa4
7 KontposbHas pabota mo Teme bubnmnoreka HOK
"[TogoOHbBIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
73 CBolicTBa miomaae bubnunorexa LIOK
TreOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TpPEyrojbHUKA, apajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl 4J1s IoLan Bbu6mmoteka [JOK
TpeyrojbHUKa, ITapajljiesiorpaMma https://m.edsoo.ru/88674a22
31 dopmyIbl AJis 101 Bbu6moreka [JOK
TpeYyrojbHUKa, ITapajljiesiorpaMma https://m.edsoo.ru/88674a22
1 @opMyIIbl IS IUIOLIAAN bubnuorexa [IOK
TPEYroJbHUKA, NapajuieorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubnmnoreka [HOK
TpeYrojabHHUKa, ITapajljieIorpaMma https://m.edsoo.ru/8867542¢
34 Brruncienue miomanaei CioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau notoOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajauu ¢ NpaKTUYECKUM bubnmnorexa [JOK

coJiepKaHUuEM

https://m.edsoo.ru/88675558




39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTAaTEILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o teme bubnuoreka [JOK
"ITnomans" https://m.eds00.1ru/8867579¢
42 Teopema I[Iudaropa u eé bubnmnoreka HOK
IIPUMEHEHHE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHEHHE
Omnpenenenyne TPUrOHOMETPUUECKUX
KLU OCTPOTo yria
47 f}:})’:Moyroanro Tﬁ;yroanHKa, brbmmorexa [TOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOIIEHUS
B MIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnorexa [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
51 KonTponbhas pabota no teme bu6muoreka [JOK




"Teopema [Tudaropa n navyana

https://m.edsoo.ru/8a1407e8

TPUTOHOMETpUH"
57 Bnucannblie U LeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MEXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 BnucanHnble U IEHTpaIbHBIC YIJIbI, bubnuoreka [JOK
YIoJI MEXKY KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannsie v IEHTpaIbHbIE YTJIbI, bubnuorexa [JOK
YIoJI MEXKY KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8al41b34
55 VYriael MEXAY XOpAaMU U CEKYLLIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
R bubnuorexa [IOK
57 YeThIPEXYTONbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanusie u onucanHbie
58 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U bubmorexa [IOK
PIPeXYT > 1xp https://m.edsoo.ru/8a1416d4
CBOICTBa
Bnucanusie u onucanHbie
59 YeTHIPEX YTOJIBHUKH, UX PU3HAKU 1 bubmorexa HOK
PIPEXYT > 1 AP https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJbHUKOB MIPU
pEIIeHNU TEOMETPUIECKUX 3a1au
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMMCAHHBIX YETHIPEXYTOILHUKOB MIPU
pelIeHNU TeOMETPUYECKUX 3a1au
& B3anMHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
OKPYKHOCTEH, 001111e KacaTellbHbIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHocTeit bubnuotexa [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yrisl

bub6nmoreka [IOK

4 .B 1
6 & OKPY/RHOCTH. BITCATHEIE 1 " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYTOJIbHUKN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUHA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
66 METOIOB KypCOB 7 U & Ki1accoB 1 Bubmuorexa HOK
¢ P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIRHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATHH U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
¢ P . ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Onpenenenyre TPUroHOMETPUUECKUX | bubmmoreka [IOK
¢dbynkuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T coB | bu6mmoreka [IOK
SOpEMa KoCHHy https://m.edsoo.ru/8al42d5e
6 T 1 bu6mmoreka [IOK
SOPEMa CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxnenue nimH CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmoreka [IOK
SHICHHC TPEYTONBHHEKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmoreka [IOK
SHICHHC TPEYTONBHHEKOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTOMBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Pemenue TpeyroabHuKoOB 1

https://m.edsoo.ru/8al142ac0




[TpakTHueckoe NpUuMeHEeHUe TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTtponsHast pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTHE 0 MpeobpazoBaHUU MOJO0US hitps://m.edsoo.rw/8al43ab0
13 COOTBETCTBEHHBIC JIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYLIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJparTe KacaTeJlbHOU
Teopema 0 mpoU3BEACHUN OTPEZKOB
21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpPEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTelbHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
2 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TE€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaaYd

https://m.edsoo.ru/8al443fc




[IpumeHeHne TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIECHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
OripenenieHre BEKTOPOB.
27 (DI/II;I/I‘ICCKI/Iﬁ u FeOMIe)T WYECKUH bubmmorexa [JOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxeHne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0K CHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8al14539¢
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
34 €ro 1 EIMCHCII;)I/IC IUIS HaXO)KI[eHI/IIzI bubmmnorexa [IOK
p https://m.edsoo.ru/8al14550e
JUTH U YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLICHUS

https://m.edsoo.ru/8a1458c4

37
3aa4 GU3UKU
38 KonTtponpHast pabora o Teme bubnumoreka [IOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBbI KOOpAMHATHI TOUYEK Ha
IIJIOCKOCTH
40 VYpaBHeHue npsamoit bubmmorexa [IOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥ PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHus bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT NpU PELICHUN
44 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAuHAT NpU PELIEHUN
45 F€OMETPUUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa K0OOpAUHAT NPH PELIEHUH
46 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTposnbnas pabora no teme
47 "JlekapTOBBbI KOOPAUHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

49 Yucno n. J[nrHa okpyx)HOCTU
https://m.edsoo.ru/8a1472c8
b K
50 Yucno ©t. JInuHa oKpy) KHOCTH nommorexa O
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bu6mmoreka [IOK
52 P
AarHai Mepa yraa https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [OK
tHans Xpyra, P, https://m.edsoo.ru/8a147426
54 [Lmomane kpyra, cekTopa, CerMeHTa bubmmorexa [JOK
pyra, pa, https://m.edsoo.ru/8a147750
55 ILmomans kpyra, cekTopa, CerMEeHTa bubmorera [JOK
pyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 IMousgaTHe 0 IBUKEHNUH IUIOCKOCTHU
https://m.edsoo.ru/8a147c82
N bubnuorexa [JOK
57 [TapannensHbBIN EPEHOC, TOBOPOT
https://m.edsoo.ru/8al47f16
N bubmuorexa [JOK
58 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
59 [TapajienapHbIi IEPEHOC, TIOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 ITpumeHeHne ABUKEHUN TIPU bubnuoreka [IOK
pelLIeHuH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbhas pabota mo remam
62 "[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [BH>keHus miockoctu"
63 [ToBTOpenwme, 0600IEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. 3mepenue

https://m.edsoo.ru/8a148524




64

65

66

F€OMETPUUYECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEeHme, 0600IICHNE,
CHUCTEMAaTU3aI1s 3HAHHH.
[TapamienbHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHue, 06001ICHNE,
cUCTEMAaTU3AIUs 3HAHWN.
OKpYXHOCTb U KPYT.
["'eomeTpruyeCcKrEe OCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 060061ICHNE,
cucTeMaTru3anys 3HaHui. Brucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

67

68

HtoroBast KOHTpoNbHAs paboTa

[ToBTOpenue, 06001IIEHNE,
cHUCTeEMaTH3alMs 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara
6 I'eomeTpust
Pacnio3naBaTe M3y4eHHBIE TeOMETpUYEecKHe (DUTYPBHI, ONpPEAeNsaTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepsATs JIMHEHHBIE U
YIJIOBbIE BEIMYMHBL. Permars 3a1aun Ha BBIUKUCIEHUE JITUH OTPE3KOB U
BEJINYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JTMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 pealbHOM JKU3HH, pa3MEpoOB NPHUPOJIHBIX OO0BEKTOB. Pasznuyarh
pa3Mepbl ATUX 00BEKTOB MO NOPSAIKY BETUUHHbI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKHUM 3a]a4am
[Tonp30BaTbCs MPU3HAKAMM PAaBEHCTBA TPEYTOJBbHHUKOB, UCIIOJIB30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBoauTh  JOrMYECKHME  PACCYXKIAEHHUST €  HCIOJIb30BAaHUEM
' T€OMETPUYECKHUX TEOPEM
[Tonw30Barbcs IIPU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJbHUKOB, CBOWCTBOM MEIWaHbl, NPOBEAEHHOW K THIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHIEHUN T€OMETPUUYECKUX 3a1a4
Onpenensitb NapauieIbHOCTh NMPSMBIX C MOMOILBIO YIJIOB, KOTOPbIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensaTh NapaijielbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NpsMoun
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare
6.9 [IpoBOANTH BBIYHCICHUS ¥ HAXOJUTh YHUCIOBbIE W OYKBEHHBIE

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aaad4ax C HMCIIOJIb30BAHHUEM




CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU MEPECEUCHUU [JIBYX MapaJUICIbHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4i Ha HAXOXACHUEC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECKOI'O MeEcTa TOYCK. YMmeTh

6.10 OTIpeNeNiATh OUCCEKTPUCY yIia M CEePeAMHHBIA TMEPHEeHINKYISIp K
OTPE3KY Kak FreOMETPHUUECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUsS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSTH 3TU CBOWMCTBA MIPU PEIICHUU 33724
Bnagers moHsiTUeM OINMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxomauTh e€ meHtp. [lomp3oBarbest (hakTamMu O TOM, HTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAt0TCs B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJSAPH K CTOPOHAM TPEYroOJbHUKA
MepPeCceKaroTCs B OJJHOU TOUKE
Brnanets moHsATHEM KacaTebHOW K OKPYKHOCTH, II0JIb30BaThCS
6.13 TEOpPEMO O MEepPHEeHIUKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcsl MPOCTEHIIMMHU TEOMETPUUYECKMUMU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPHUYECKHE ITOCTPOEHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMHU TMPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOWCTBA TOYKH TIEPECEUCHMs] MEAWaH TpPEYyroJbHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
63 Brnagets moHsATHEM CcpemHEH JMHUM TPEYroJbHUKAa W Tpareluu,

NPpUMCHATH HX CBOMCTBaA npu pemeHuu TCOMCTPUYCCKUX 3aJady.




6.4

[Tonb3oBatbes Teopemoit danieca U TeopeMoOr 0 MPOMOPLIHUOHATIBHBIX
OTpC3Kax, MPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a1a1

[IpumeHsaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIECHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa aisa pemieHus reoMeTpUuecKux 1
npakTuueckux 3anad. CTpoUTh MaTeMaTHUYECKyld MOJEelb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HaXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCA OCTpOro yrja
IpsAMOYI'OJIBHOTO TPECYIroJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  clIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOM[AAM  MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MOdydeHHbIE YMEHHS B MPAKTHYECKHX

3agadax

BitageTs MOHATHUAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIJjla, UCIIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIaX, YIJaxX MEXIY XOpJaMH (CEeKyLIUMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NpPU PELICHUMH T'€OMETPUYECKUX

3a1a4

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagers mNOHATHEM ONMCAHHOIO YETBIPEXYIOJBHHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a7a4

[IpuMeHATh mONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHUYeCKUEe MOJCIH I 3a]a4 PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEM MoJo0us U

TPUTOHOMCTPHUU (HOJ'IB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y.]'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NOMOIIBIKO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA




(«pemieHne  TPSAMOYTOJBHBIX  TPEYTrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu [IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJIEHHSI COOTHOIIECHHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYNMHAMHA

Hcnons3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJbHUKOBY),

IPHUMCEHATH UX ITPU PCHICHUH I'€COMETPHUICCKUX 3aaa4d

Bnagers mnonstusmu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOA0OHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJIUThH YIJIBI Y
mono0HbIX Quryp. IIpuMeHATh CBOCTBa MOAOOUS B MPAKTHYCCKHX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O IMPOU3BEAECHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPEC3KOB CCKYIHUX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMCTpI/ILIGCKI/Iﬁ n
¢)H3HHGCKHﬁ CMBICJI, IIPUMCHATbL UX B PCHICHHUHN I'COMCTPUUYCCKUX H
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIApHOC TIPOU3BCACHUC BCKTOPOB

AJI1 HAXOKACHHWA NJIMH U YT'JIOB

Ilonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T€COMCTPUYCCKUX U IPAKTHICCKUX 3a1avd

Biagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIia,
YMEThb BBIYMCIIATH ILIOMIAAb Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxoauTh ocu iy LIEHTPBl CUMMETPHUH (UTYp, TPUMEHSTH JABHKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTEMAaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TPUMCHCHUCM 1'[0)1061/151 n

TPUTOHOMETPUYECKHX (YHKUUN (TONB3YsCh, TI/€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eometpus
Hauanbnsie nonsarus reomerpuu. Touka, npsamasi, OTpe3oK, Jy4d. YToi. Buabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrina. Jlomanas,
MHOTOyrojsHUK. [lapamiensHoCTh U NepreHIUKYISIPHOCTD TPSIMBIX
62 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOIICTBa OCEBOHl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKPYKAIOIIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBa
64 PaBHoOenpeHHbId W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHCTBO
' TPEeYrojabHUKa
6.5 CBolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CaolicTBa 1 NPU3HAKU MapayieNbHbIX NpAMbIX. CyMMa YIJIOB TPEyTroJIbHHKA.
' Breminue yribl TpeyrojibHUKa
[IpssMoyronbHBId  TpeyroibHUK. CBONHCTBO MeAHMAaHBl MPSIMOYTOJBHOIO
67 TpPEeyrojbHUKa, MpOBEeAEHHOW K runoreHyse. [Ipu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTOIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonblieil  CcTOpoHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpJa U JuaMeTp, HUX cBoiicTBa. B3aumuoe
6.10 pacroyioKEeHUe OKPYKHOCTH H Tmpsmoi. KacarenpHas wu cekymas K
OKpPY>KHOCTH
611 OxkpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXKHOCTH

TPEyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronabHas
' Tparneuus

6.4 Meron yaBoenus menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeOopeMa O MPONOPLMOHATIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LleHTp Mace TpeyroibHuKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogodus
' TpeyroabHUKOB. [IpuMeHeHne noqo0us Py pelieHNH TPAKTUIECKUX 3a/1a4

6.7 @opmynel AN TUIOMIATM  TPEYrojbHHKA, NapajuieorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIIAAeH
' o00HBIX Uryp

6.9 Brruucnenue miomaneit TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMH
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
. MPAKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  [pUTOHOMETpUYECKHE
¢ynkuun yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIBI, YrOJ MEXAy KacaTelbHOM M XOpaoil.
. VYTibl MeXAY XOpIaMU U CEKYLTUMH

6.13 BrucanHble U ONIMCAaHHBIE YETHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPaKTUYECKUX 33a7ad C MCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeabHOU
Bektop, nmnmHa  (MOAynb) — BEKTOpa,  COHANpaBlICHHBIE  BEKTODBI,
65 IIPOTUBOIOJIOKHO  HANpaBJIE€HHbIE BEKTOPBI, KOJUJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMeEpalluu HaJ BeKTOopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE HPOU3BEICHHE BEKTOPOB, IPUMEHEHUE IS
' HAXOXIACHUS JUIUH U YIJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEN U MPsAMbIX. METOJI KOOPJAUHAT U €ro
MIPUMEHEHNE
6.8 IIpaBuIBHBIE MHOTOYTOJIBHUKH
69 Jlnuna okpyxHocTH. ['pagycHas u paguaHHas Mepa yriia, BBIUMCICHHUE JUIUH IyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, ceKTOopa, CETMEHTa
611 JIBM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnenshsiil neperoc. IloBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBINA rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUM 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NPOCTOE U
COCTABHOE 4YMCJIO, JEJIMMOCTb HATypPAJIbHBIX YHUCEN, IIPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHas apo0b, CTAaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apU(QMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NpSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOUIEH, ajnreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJbIlle €IWHMIIBI, YMEHHE BBITIOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPQXKEHHI C KOPHSAMH, Pa3JIOKEHUE MHOIOYJIEHA Ha MHOXKHUTENIH, B
TOM 4HCIIE C UCHOIb30BaHWEM (QOpPMYyT pPa3HOCTH KBAApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JUHEIHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHON NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH Uil M300paKeHUs peUIeHU

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHIATUAME: GYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, yObIBaHHS, HAHOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBAThH MIOHATUSAMU: npsMast
MPOMOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHS,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITIOIBL30BATh TPA(UKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMINHAMU

YMenune OICprupoOBaThH IIOHATUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKkas  IPOrpeccHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCIe 3a/1ad U3 JPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomM0O, MNpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIO3HAaBAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U O0BEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaei

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIA MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSIMH: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJbllee W HauMEHbIee 3HAUYECHMs, pa3Max YHCIOBOro Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATH n HpCO6pa3OBBIBaTL
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nHpOpMalLMIO, TPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEATbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHUE peIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXKCHHUS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucna. ApudMeTHdecKkue OIepaluu C PaldoHAIbHBIMU
' YyHUCllaMu

14 JeiictButensHbie uncna. ApupMETHUECKHE OINEepaluu C JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTENeHb C PAlMOHAIBHBIM IOKA3aTEJIEM.
. CBoiicTBa CTENEHH

2.3 MHorouneHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHH. HevictBus c
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUU

1s Lenbie u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus, 7-9 xnaccel/ Aranacsa JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkirmonepHoe obmectBo «M3aarenscTBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

[Toypounbie pazpaboTku 10 TeoMeTpun, TudhepeHIIMPOBaHHBINA MTOAXO0, 7
kiacc, aprop H.d.I'aBpuiiosa, B TOMOIIb YYUTEIIIO,

JunakTudecKkue MaTepHaisl 10 TeOMETpUH, 7 Kitacc, aBTopbl b.I'.3uB , B.M.
Meiinep,

[Toypounble pazpabOTKH 10 TeOMETPUH, TUPHEepeHIIUPOBAHHBINA TOAXO0, 8
kiacc, aprop H.®.I"'aBpunoBa, B TOMOIIb YYUTEIIIO,

JlunakTudeckue MaTepuaisl 1o TeOMETpHH, 8 Kiacc, aBTopsl b.I'.3uB , B.M.
Meinep,

[ToypouHblie pa3paboTKHu M0 reoMeTpuH, g depeHITMPOBaHHBIN T0aX01, 9
kiacc, aprop H.®@.I"'aBpunoBa, B TOMOIIb YYUTEIIIO,

JlniakTuuecKne MaTepualibl o reoMeTpuu, 9 knacc, apropsl b.I'.3uB , B.M.
Meiunep,

OI'D. MartemaTuka, TUIOBBIE AK3aMEHAIIMOHHBIE BApUAHTHI, MO PeAaKIueH

N.B.Smenko, 36 BapuaHTOB



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
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bubmuorexa [{OK https://m.edsoo.ru/

VYpoxku Ha POIII https://resh.edu.ru/

BIIP https://vpr-ege.ru/vpr

OtkpsIThI Oank 3aganuii OI'D https:/fipi.ru/
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