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[HOACHUTEJIbHAA 3AITNCKA

PabGouas mnporpamma mno MareMaTtuke s OOy4YaloIIMXCA C 3aJEP:KKOU
ncuxuyeckoro passutus (naigee — 3[1P) Ha ypoBHE OCHOBHOIO 00IIEro 00pa3zoBaHUs
MOATOTOBJIEHa Ha OCHOBe @enepansbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIBHOTO
cTaHjaapTa ocHoBHOro oomero odpaszoBanus (IIpukazMunnpocsemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHHUCTEpCTBOM IocTUIMM Poccuiickoi
®denepanuun 05.07.2021 1., per. Homep 64101)(nanee — ®PI'OC O0O0), [IpumepHoii
aJanTUPOBAHHON OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOI'O OOILETO
o0Opa3oBaHus OOY4YaIOMIMXCA C 3aJePKKON TMCUXUYECKOro pa3BUTHUS (0Z0OpPEHHOM
pemenneM @YMO no o61eMy obpasoBanuio (poTokos ot 18 mapra 2022 r. Ne 1/22))
(manee — ITAOOII OOOQO 3I1P), [IpumepHoii pabodeit mporpaMMbl OCHOBHOT'O 0OIIIETO
oOpa3oBaHus 1o npeamery «MartemaTukay, [[puMepHO#l MporpaMMbl BOCITUTAHUS, C
YU4ETOM paCHpeeICHHbIX IO KjaccaM TpOBepseMbIX TpeOOBaHWI K pe3yiabTaTam
OCBOEHHS AJaNTHPOBAHHOW OCHOBHOW 00pa30BaTeIbHOW MPOTpaMMbl OCHOBHOTO
obmiero oOpa3oBaHusi OOYyYarOUIUXCA C 3aJCPXKKOM TCHUXUYECKOTO pa3BUTHSA. B
paboueli TporpaMme ydYTEHbl UACH W TOJIoKeHUs KOoHIenmuu pa3BUTHA
MaTeMaTH4eCcKoro oopa3oBanus B Poccuiickoiideneparnum.

O61mas xapakTepucTuKa ydeOHOro npeamera «MareMaTuka

VYyeOnbiii mnpeamer «MaTemaTHKa» BXOOUT B TPEIMETHYIO 00JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIHHOM
KyJIbTYphl W JIOTHYECKOTO MBIIUICHHS, (OPMUPOBAHHIO YMEHHMS T0JIb30BAThCS
ANTOpUTMaMHM, a TAKXKE€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
NOBCeHEBHOW ku3HM oOydwatonuxcss ¢ 3[IP. VYueOHbIE mnpenmer pa3BUBacT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHATIBHYIO TPaMOTHOCTbD,
YMEHHUS  BOCIPUHMMATh U  KPUTUYECKH  aAHAJU3UPOBaTh  MHGOpPMAIIHIO,
NPE/ICTABICHHYIO B Pa3JIUYHBIX (pOpMax.

OOyuenue maTemaTHKe Aa€T BO3MOXKHOCTh pa3BuBaTh y oOyuatomuxcs ¢ 3I1P
TOYHYIO, PAMOHAJIBHYI0 U MHGOPMATHBHYIO pPEYb, YMEHHE OTOUpaTh Hamboiee
MOIXOIAIINE SI3bIKOBBIC, CUMBOJIMYECKHE, TpaQUUIECKUE CPEACTBA ISl BBIPAKEHUS
CYKJIEHUW U HAIJISITHOTO UX MPEJICTABICHHUS.

Heo6xonuMpIM KOMIIOHEHTOM 001Iel KyJIbTypbl B COBPEMEHHOM TOJKOBAHHH
ABIAETCS  OO0INee 3HAKOMCTBO C METOJIaMH TIO3HAHHS  JICMCTBHTEIBHOCTH,
MPEJICTABIEHUE O MPEAMETE U METOAAX MATEMATHUKH, UX OTIIMYUNA OT METOJIOB APYTUX
€CTECTBEHHBIX M TYMAaHHTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHUS MaTeMaTHKH
JUISl PElIeHUs] HAyYHbIX M NPUKIATHBIX 3a7ady. TakuMm oOpa3oM, MareMaTH4ecKOoe
oOpa3oBaHre BHOCUT CBOM BKJIa/ B OPMUPOBAHKE OOIICH KYIbTyphI YEJIOBEKA.

N3yyenne MareMaTWKH TaKKe CIOCOOCTBYET ACTETHYECKOMY BOCITHUTAHHIO
YEeJOBEKAa, IMOHUMAHUIO KpAacOThl M W3AILIECTBA MAaTEMaTUUYECKHUX PACCYKACHUM,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHHUIO UAEU CUMMETPHUH.



[Iporpamma otpaxkaeT coiep:kaHue oOydeHust npeamery «MaremaTtuka» c
y4eTOM 0CO0BIX 00pa3oBaTeNbHbIX NOTpeOHOCTEN oOydaromuxcs ¢ 3I1P. OBnanenue
y4eOHBIM npeaMeToM «MaTteMaTukay MpeCTaBIsieT ONPEACICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3[IP. ¥V oOyuaronmuxcs ¢ 3P nambosiee BbIpakeHbI OTCTaBaHUS B
Pa3BUTHM CJIOBECHO-JTOTUYECKUX (OPM MBIIUICHUSA, IO03TOMY aOCTpPAaKTHbIE U
OTBJICYEHHBIE KATETOPUHU UM TPYAHOAOCTYNHBI. B TOXe BpeMs mpu creuuaibHOM
oOydyeHMH O0Oydyarolmuecs MOTYT BBINOJHATh 3aJaHus M0 anroputMy. OHH
BOCIIPUMMYMBBEI K TOMOIIM, MOTYT BBINOJIHUTh MEPEHOC HAa aHAJIOTMYHOE 3aJaHHe
YCBOGHHOI0 crnocoba pemieHus. CHUXKEHUE pa3BUTHS MBICIUTENbHBIX ONEpaluil u
3aMEJIEHHOE CTAHOBJIEHHE JIOTUYECKUX JEHWCTBUM MNPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBUH. Y OOydalomIUXCS 3aTPyAHEHBI
CUYCTHBIC BBIUMCIICHUS, NMPOU3BOJNMBIE B yMe. B NMUCHMEHHBIX BBIYUCICHUSX OHU
MOTYT MPONYyCKaTh OJUH M3 MPOMEXYTOUHBIX IiaroB. Ilpu pabore ¢ 4HUCIOBBIMU
BBIPOKCHUSIMH, BBIUYMCICHUEM WX 3HAUYEHUST MOTYT HE YJIepKUBATh MPABUILHBIN
nopsok aeiicteuil. [lpu ynpomenun, npeodpasoBanuu BeipaxkeHui yuaniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPUHSATH PELICHHE O TMOCJIEI0BATEIBHOCTH BBIITOJIHEHUS
nerctBui. KOHKpPETHOCTh MBIIUICHHUS OCJOKHSET YCBOCHHUS HaBbIKa PEIICHHS
YpaBHEHUW, HEPaBEHCTB, CUCTEMbI ypaBHEHM. VM MallogOCTYNHO COBEpIIEHUE
00paTUMBIX ONEepaLUid.

Huskuii  ypoBeHb pa3BUTHSL JIOTUYECKUX  OINEpalMil, HEIO0CTaTOYHas
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSAIOT HU3ydeHHue TeMbl «DyHKIMU»: 1pH
onpeneneHny  (QYHKIMOHATBLHOM 3aBUCUMOCTH, TIPH OMNHCAHUHM TpaduuecKoit
CUTYallUU, UCTIOJIb3YsI TEOMETPUUYECKUM, anredpandeckuii, PyHKIIMOHATBHBIN S3bIKU.
Hepenko ywamuecs: He BUISAT pa3HULIBI MEXAy 00JACThIO OIpeaeseHnus (YHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay CONpsiKEHO C TPYAHOCTSIMU O(QOPMIICHUS KPATKOW 3aIHCH,
NIPOBE/ICHUS aHAllW3a yCIOBUS 3a7]a4M, BhIJIEICHUS CcylecTBeHHOoro. O0yyJaromnuecs ¢
3IIP 3aTpyaHsitoTca chenath YMO3aKIIUEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpAIMOHAJIBHBIE CIOCOOBI  pEIIeHHsS, WHOI/Aa OTrPaHUYUBAIOTCS
MaHUIMYJSILIASIMU C YUCTaMU.

[Ipy w3yyeHWM TEOMETPUUYECKOro MmaTtepuana oOyuatomuecs ¢ 3IIP
CTAIKUBAIOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTHYECKHE  BBIBOJABI,  CTPOMTH
IIOCJIEIOBATENbHBIE pacCyKaeHus1. HermpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUN
OPUBOAUT K OIIMOKaM B PELIEHUH reoMeTpuyeckux 3anad. OOydarommecs MOTryT
MOJAMEHHUTH (POpMYITy, HETIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM omudkam B
pelIeHNH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUThIE  IPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CI0KHO BBIMOIHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHHU HE MOTYT IPUBECTU OOBSICHEHHE K UEPTEKY.

TouyHOCTB 3a1IOMUHAHNUS U BOCIIPOU3BEACHHS yUeOHOr0 MaTeprasia CHUKEHBI 10
npuyuHe CcIab0CTH MHECTUYECKOW JesTeNbHOCTH, CYXEHUS o0bema MaMATH.
Oo6yuatomumest ¢ 3I1P Tpebyercss Oosbllie BpeMEHHM Ha 3aKpeIuIieHHE MarTepuala,
aKTyaJIn3alus 3HaHU 110 OMope MpU BOCITPOU3BEICHUN.

J171s1 mpeoosieHnst TPYAHOCTEH B M3y4YeHUH yueOHoro npeaMera «MateMaTrka
HeoOXxoauMa ajanTanus oO0beMa U XapakTepa y4yeOHOro marepuana K
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MO3HABATEIbHBIM BO3MOKHOCTAM yuanuxcs c¢ 3IIP. Caexyer yueOHBII Marepuan
MPENOJHOCUTh HEOOJBIIMMHU MOPLHUAMH, YCIOXKHSAS €ro MOCTENEHHO, U3bICKUBAThH
cnocoObl  adanTallMM  TPYAHBIX 3aJaHUM, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAKOMMTENIBHBIEC; UCKIII0YaTh OTACIIbHBIE TPYIHBIEC 1OKA3aTEILCTBA; TEOPETUUECKUN
Marepuail PEKOMEHAYETCS H3ydaTb B IIPOLIECCE IPAKTUYECKOW NESATEIBHOCTH IO
pemieHno  3agad.  OpraHvyeckoe €AMHCTBO INPAKTHUYECKOM M YMCTBEHHOU
NESATENbHOCTH YYAIMXCS HA YpOKaX MAaTeMaTUKH CHOCOOCTBYIOT MPOYHOMY H
CO3HATEJIbHOMY YCBOEHUIO 0A3MCHBIX MaTeMaTUYECKUX 3HAHUN U YMEHUM.

Hesn u 3a1aun u3y4yeHus yueOHoro npeamera «MareMaTukKa

[TpropuTeTHBIMY yersimu 00ydeHUST MaTeMaTHuKe B /-9 Kitaccax sIBISIOTCS

* (GopMUpOBaHHE IEHTPAITBHBIX MAaTEMAaTHUYECKHX IMMOHATHH (YMCIO0, BEIMYHMHA,
reoMerpudeckas  (Qurypa,  ImepeMeHHas,  BEpPOSTHOCTbH, byHKIIHSA),
o0eCIeunBaOMUX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
obOpazoBanus obyuarornuxcs ¢ 3I1P;

» moaBeneHue ooyyaromuxcs ¢ 3I1P Ha 1OCTYITHOM i1l HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI31 MaTEMAaTUKH M OKPYXKAIOIIEro MUpa, IOHUMaHNE MaTEMaTHKN KaK
JacTH OOIIEH KyJbTYpPhI YeJIOBEUCCTRA,;

" pa3BUTHEC WHTCIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaOIIMUXCS C
311P, mo3HaBaTenbHON aKTUBHOCTH, UCCIIEOBATENbCKUX YMEHUH, KPUTUYHOCTH
MBIIIJICHUS, UHTEpeca K U3yUYeHUIO MaTeMaTHKU;

* (popMupoBaHue (QYHKIMOHAIHHOW MaTEMaTUYECKONM TPaMOTHOCTHU: YMEHUs
pacmo3HaBaTh MPOSIBJICHUS MAaTEMAaTUYECKUX TOHATUNH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaIbHBIX KU3HEHHBIX CUTYAIUSX U MTPU U3YyUYEHUU IPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MATEeMAaTHMKH W CO37]aBaTh MaTE€MaTUYECKUE
MOJIeNI, TPUMEHSATh OCBOCHHBIM MAaTeMAaTHMYECKHH ammapaTr Uisl peIIeHUs
PAKTUKO-OPUEHTUPOBAHHBIX ~ 3a7a4, HHTEPIPETHUPOBATH U  OLICHUBATH
MOJTYYE€HHBIE PE3yJbTATHI.

JlocTrkeHune 3TUX 1eeil 00eCIeuynBaeTCsl PEIMICHUEM CIEAYIOMNX 3a0ay.

» dopmupoBath y oOyuarommxcs ¢ 3P HaBplkum y4ueOHO-TIO3HABATEIIHLHOM
JESTENBHOCTU: TUUJIAHUPOBAHHWE pa0OThI, TOUCK paAllMOHATBHBIX TyTEH ee
BBITIOJTHEHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

" COCOOCTBOBATh HMHTEIUICKTYAIBHOMY Ppa3BUTHIO, (OPMHUpPOBATH KauecTBa,
HE0OXOIUMBIE YEJIOBEKY JJIsl MIOTHOIIEHHOH KU3HH B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIE MATEMATHUYECKON JEATEIHHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
WHTYHINH, TPOCTPAHCTBEHHBIX MPEACTABICHHUH, CHOCOOHOCTH K TIPEO0JICHUIO
TPYAHOCTEN;

" (GopMupOBaTh KIIOUYEBHIE KOMIIETCHIIMA YYAIIUXCS B paMKax MPEIMETHOU
obnactn «MareMaTrka 1 HHPOPMATHKAY;

" pa3BHUBATh MOHATHITHOE MbIlLIEHUs o0y4datonuxcs ¢ 311P;



" OCYILECTBIATh KOPPEKIIMIO MO3HABATENbHBIX IIpoLeccoB ooyyatomuxcs ¢ 3I1P,
HEOOXOIMMBIX [IJII OCBOEHUS NPOrpaMMHOr0 Marepuana Mo Y4YeOHOMY
peaMeTy;

" [IpeayCcMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIUU 00pa30BaTeIbHBIX AS(UIIUTOB B
OCBOCHUHU MPEIIIECTBYIOMIET0 MPOrpaMMHOT0 MaTepuaja y oOydaromuXxcs ¢
3IIP 1 HETOCTAaTKOB B MX MATEMAaTUYECKOM Pa3BUTHH;

* chopMUPOBaATh YCTOMUUBBIN HHTEPEC YUAITUXCS K IPEIMETY;

" BBLISBIATH U PA3BUBATh MAaTEMATUUYECKHE U TBOPUYECKUE CIIOCOOHOCTH.
OcHOBHBIE JIMHUM COJEpKaHUs Kypca MareMaTtuku B 5—9 knaccax: «Hucna u

BBIUMCICHUS», «Anredpay («AnreOpanueckue BbIpaXEeHHUS», «YpaBHEHHUS W
HepaBeHCTBay»), «DyHkuum», «l'eomerpus» («l'eomerpuueckue GUTYpBI U HUX
cBoiicTBay», «M3MepeHne reoMeTpuuecKX BeJIMYUH»), «BeposiTHOCTD U CTATUCTUKAY.
JlaHHBIE JIMHUYU Pa3BUBAIOTCS MapaJIeNIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBUCMMO OJHA OT JPyrod, a B TECHOM KOHTAaKTE M
B3aumojieiicTBuu. Kpome »3Toro, ux o0OBEIMHSET JOrMYecKass COCTaBISIOIIAs,
TPaAUITMOHHO MPUCYIIIAasi MATEMATUKE U MPOHU3BIBAIOIAS BCE MATEMATUUECKHUE KYPChI
u conepkarenpubie JuHuu. ChopmynupoBanHoe B DeepaibHOM TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApPTEe OCHOBHOI'O 0OIIEro oOpa3oBaHus TpeOOBaHUE «YMETh
ONEPHUPOBATH MOHATUAMU: ONPEAEIEHUE, aKCHOMa, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacrio3HaBaTh HUCTUHHBICE U JIOKHBIC BBICKA3bIBAHHS, IPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIAHUS BBICKAa3bIBAHUI» OTHOCUTCS KO
BCEM KypcaMm, a (GOpMHUpOBaHUE JTIOTUYECKUX YMEHUH pacrpeiessieTcs 0 BCEM rojlaM
oOy4eHHsI Ha YPOBHE OCHOBHOTO OOIIIero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
ocBoenus [IpumepHoit paboueit mporpaMMebl, pacrpenesEHHbIM 10 ToaM O00y4YeHusl,
CTPYKTYPHUPOBAHO TaKMM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIUATHHBIM
BOIIpocaM  o0ydaromnuecss OOpallajuch HEOJHOKPATHO, YTOOBI  OBJAJCHHUC
MAaTE€MATHYECKUMH TMOHATUSMU U HaBBIKAMH OCYILIECTBISIOCH MOCIEHOBATEIBHO U
MOCTYNaTENbHO, C COOJIONCHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOUAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MPEICTaBICHUNA OOyYaromMXcs C
3IIP, pacmmpsis u yrayOmnsis e€, oOpa3ys MpovYHbIE MHOKECTBEHHBIE CBA3U. OOmue
enu U3ydeHus ydeOHoro npeamera «MartemaTukay mnpeacTtaBieHbl B IIpumepHoit
paboueii mporpaMmMe OCHOBHOTO 00111ero 00pa3oBaHus.

Oco0enHocTH 0TOOpPa M aJaNITALMU Y4eOHOr0 MaTepHaJia 0 MaTeMaTHKe

OOyuenue ydeOHOMY mpeamery «MaremaThka» CTPOUTCS Ha CO3JaHUU
ONTUMAIbHBIX YCIOBUU JIJI YCBOEHUS MPOrPAaMMHOTO Marepuaia 00y4yaroluMuUcs ¢
311P. bonpiioe BHUMaHUE yIETISETCS OTOOPY yueOHOTr0 MaTepraia B COOTBETCTBUH C
MPUHIUIIOM JOCTYIMHOCTH MPU COXPAHEHHH OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJIKEH TI0 COJIEPKAHUIO U 00BEMY OBITh aTalTUPOBAHHBIM 1t 00y4atomuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMH OOpa3zoBarelibHbIMH TOTpeOHOCTAMU. Clenyer
o0JilerynTh OBJIaJiecHHe MarepuaiioM oOy4vatomumucs ¢ 3P mocpenctBom ero
JE€TATbHOTO OOBSICHEHUS C CUCTEMATUUYECKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU

6



B MPUMEHEHUU 3HAHMM, MCIONB3Yys NPHUEMBbl aKTyadu3alMu (BH3yallbHas OIOpa,
MaMsTKa).

[IpumepHast mporpamma MnpeayCMaTpUBAET BHECEHHE HEKOTOPBIX U3MEHEHMIA:
yYMEHbIIEHNE O00BbEMa TEOPETUUYECKUX CBEJCHUM, BBIHECEHHE OTAEJIbHBIX TEM WIIU
LEJbIX Pa3/iesioB B MaTepUalbl sl 0030pHOr0, 03HAKOMHUTEIbHOTO N3YUYEHUS.

N3menenusi nporpammsl B /-9 Kiaaccax

T'eomempus

Crnenyer OCHOBHOEC BHUMaHHWE YACIUTH NMPAKTHUECKOW HAIMPaBICHHOCTH Kypca,
UCKJITIIOYMB W YINPOCTHB HAMOOJEE CIIOXKHBIA JUISI BOCIPHUATHS TEOPECTHUYCCKHUM
maTepuan. Ha ypokax reomeTpun HEOOXOJUMO MaKCHMAalbHO HCIIOJIb30BaTh
HaTJIAHBIC CpeacTBa OOydYeHHs, OOJbINE TPOBOAUTH MPAKTUYCCKUX padoT ¢
yYaniuMucs, pemath 3a1adu. CTpOUTh PEIICHHUE 3a/1a4 MPH MTOCTOSTHHOM OOpaIieHuH
K HaIJISITHOCTH — PUCYHKAM U YepPTEkKaM.

O3HaKOMHTENIBHO JaTh TeMbl: «TeopeMbl M JOKAa3aTelbCTBO. AKCHOMBIY,
«JlokazaTenbCcTBO  OT MPOTUBHOTO», «CyIlecTBOBaHWE ¥  €IWHCTBEHHOCTH
NEPICHIUKYIApa K MpsAMoi», «MeToJl reOMETpUYSCKUX MecT», «MeToa YABOCHUS
Mennanbly, «Teopema Daineca u Teopema 0 MPOMOPIIMOHATBHBIX OTpe3kaxy», «LleHTp
Macc TpeyroJibHUKay, «I3MeHEHHE TPUTOHOMETPHUSCKIX (D YHKIIMH ITPH BO3PACTaAHHH
yriaa», «®DopMyabl IS paadycOB BIHMCAHHBIX W OINUCAHHBIX OKPYXKHOCTCH
NPaBWIBHBIX MHOTOYTOJBHUKOBY, «YpaBHEHUE MpAMOn», «JIBrmkenuey, «CBoicTBa
IBUKEHUS», «TeopemMa 0 MPOU3BENCHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KacaTeIbHON.

Crnengyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yueHue TeMm: «CHUMMETpUYHBIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeETpun», «LleHTpanbHas cuMMeTpus»,
«ITapamnensubiii mepeHoc», «lloBopor», «lIpeoOpazoBanne mnomobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJ]a4l HAa IOCTPOCHHUE C TMOMOIIbIO
UAPKYJISL W JIMHEUKH», «JleKapTOBbl KOOPAMHATHI HA IUIOCKOCTH», «Pemenue
TPEyroabHUKOBY, «[logobue Gpurypy.

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

HeoOxomumo mepecMOTpeTh COAEpKaHHEe TEOPETUYECKOro MaTephalia u
XapakTep €ro HM3JI0KEHUS: TEOPETUYECKUU MaTepuajl IPENOJHOCUTh B IIPOLECCE
pelieHns 3a7a4 U BBINOJIHEHUS 33aJlaHU HArJSIHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHUS CJIOXHBIX (POPMYJI, PEIICHHS HECTaHIAPTHHIX,
TPYAOEMKUX 3a1aHui. P Tem cieayer u3ydaTb B O3HAKOMHUTEIBHOM ILIAHE.

[TpumepHast mporpamma MpeaoCTaBIsIET aBTOPY padodeld mporpaMmbl CBOOOTY
B pachpeiesieHN MaTepuaia 1o 4eTBepTsaM (TpumecTpam). Pacnipenenenue BpeMeHu
HAa W3y4YCHHE TEM B TEUEHHWE Yy4eOHOTrO TojJa CaMOCTOSITEIbHO OIPEACNIeTCS
00pa3oBaTeIbHOM OpraHU3aIlie M 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00 YyJIarOITUXCS
¢ 3I1P u ux ocoObix 00pa3oBaTeNbHBIX TOTPEOHOCTEM.



Buasbl nesarenbHoctu odyyarwmmuxcs ¢ 311P, o0yciioB/ieHHbIE 0CO0BIMH
o0pa3oBaTe/IbHBIMU MOTPEOHOCTAMH M 00ecreYnBaKOIIue
OCMBICJICHHOE OCBOCHHE CO/IeP:KAHMH 00PA30BaAHUS 110 NIPeIMeTy
«MaTtemaTuKka»

Conepxanue BUAOB jaearenbHocTH oOywaromuxcs ¢ 3IIP ompenensercss ux
0co0BIMU 00pa3oBaTeTbHBIMU MOTPEOHOCTSIMH. [IOMHMO IIMPOKO MCHONIB3YEMBIX B
OOII OO0 o6mux 151 Bcex 00y4aronuxcsi BUAOB JAESITEIIbHOCTH CIEAYET YCUIUTh
BUJIBI IEATEIBHOCTH CieU(pUUHBIC 711 JTAHHON KaTeropHH JeTei, 00ecreunBaromme
OCMBICJICHHOE OCBOEHHME COJIepKaHMs o00pa3oBaHHsS IO NPEIAMETY: YCHICHHE
NPEeIMETHO-TIPAKTHYECKON JIEeATeIbHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHCTEM;
yepeOBaHWE BHUJOB JIEATEIBHOCTH, 3aJCHCTBYIONINX pPA3JIMYHBIE CEHCOPHBIC
CHCTEMBbI; OCBOCHHE MaTepHalia ¢ OMOPOi Ha alrOPUTM; IIOIIAroBOCTh» B U3yUECHUHU
MaTepHuaa; UCIOIb30BaHNe TOMOTHUTEILHON BU3yaIbHOU OMOPHI (CXEMBI, IA0IOHBI,
OIOpHBIE TAONUIIBI); PEYEBOW OTYET O IMpoIecce M pe3ysbTaTe ACATelIbHOCTH;
BBITTOJITHEHNE CHEIHAIBHBIX 3aJaHUi, 00ECIeYMBAIONINX KOPPEKIUIO PETYISIHHA
y4eOHO-TT03HABATEIBHOM 1EATENILHOCTH M KOHTPOJIb COOCTBEHHOI'O Pe3yibTaTa.

[lpumepHass TemaTHYecKass WM TEPMUHOJIOTHUYECKAs JIEKCHKA COOTBETCTBYET
OOII 00O0.

Jns obyuaromuxcst ¢ 3[IP cymecTBeHHBIM SBISIFOTCSI TIPUEMbI  pabOTHI C
JEKCHYECKUM MaTepuaioM 1o mpeamery. I[IpoBomuTcst crenumansHas pabora IO
BBE/ICHUIO B aKTHBHBIM CIOBaph OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHU.
N3yuaemble TEPMHUHBI BBOASTCS Ha MOJUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yaIbHAS
HOJIEPKKa, AITOPUTMBI paOOTHI C OTPEIETICHNEM, OTIOPHBIE CXEMBI IS aKTyaH3aIiH
TEPMUHOJIOTUH.

MecTo yueOHoOro npeamera «MareMaTHKa» B y4eOHOM IIaHe

B cootBercTBUM ¢ DenmepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIBLHBIM
CTaHJAPTOM OCHOBHOT'O 00IIero oOpa3oBaHUs Y4eOHBIM mpeaMer «MaTeMaThka
BXOJAUT B TPEIMETHYIO o0macth «Maremarnka u HWHPOPMATHKA» H SIBISCTCS
o0s3aTeNbHBIM JUTsl U3ydeHus. B 5-9 kiaccax yueOHbIi npenMer «MaTemaTukay



TPaJULMOHHO HU3Y4aeTcs B paMKax CIEHYIOIIUX y4eOHBIX KypcoB: B 5-6 kimaccax —
kypca «Marematuka», B 7-9 kjaccax — KypcoB «Anrebdpa» (BKIIOYasl 3JE€MEHTHI
CTaTUCTUKM M Teopuu BeposTHocTeil) u «l'eomerpusi». Hacrosimeil mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHbIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpammoil npegycmaTpuBaeTcs Bbli€/IEHUE B y4€OHOM IUIaHE Ha
M3y4YeHHe MaTeMaTUKH B 7—9 kiaccax 6 yyeOHbIX YAaCOB B HEJIEIIO B TEUEHHE KaXKJI0T0
roja o0yuenus, Bcero 612 yueOHbIX yaca.

Copepxxanue yueOHoro mnpeamera «MareMmatukay, NpEICTaBICHHOE B
[Ipumepnoii paboueit mnporpamme, coorBerctByer @PI'OC OOO, IlpumepHoit
OCHOBHOM 00pa30BaTeNbHOM NporpaMMe OCHOBHOIO 00miero oOpa3oBaHMs,
[IpumepHON amanTUPOBAHHON OCHOBHOM 00pa3oBaTENbHOI MporpamMmMe OCHOBHOTI'O
oO1rero o0pazoBaHus 00YUAIOLIUXCS C 3aJI€PKKON CUXUYECKOTO Pa3BUTHA.

TemaTnueckoe IUIAaHUPOBAHHWE  YUYEOHBIX KYypCOB M PEKOMEHAYyeMoe
pacnpeneneHue yueOHOTO BpEMEHHU JIJIsl U3YyUEHUs OTACNbHBIX TeM, TPEIJI0KEHHbIE B
HACTOSILIEN NMPOTPaMME, HAaJI0 paCCMaTPUBATh KaK MPUMEPHBIE OPUEHTHUPHI B IIOMOLIb
COCTaBHUTEIII0 aBTOPCKOM paboueil MmporpamMMbl U TPEXKIE BCEro YUHUTET0. ABTOD
paboueil mporpaMMbl BIIpaBe YBEJIWYUTH MPEIJIOKEHHOE YHUCIO Y4eOHBIX 4acoB Ha
TEeMbI, TpeOyromue Ooyiee ITUTENBHOrO u3yueHus oOywarouumucs ¢ 3P, wmm
YMEHBIINUTHh KOJIMYECTBO YaCOB HA TEMbI, U3y4yaeMble HA O3HAKOMUTEIBHOM YPOBHE.
JIOIyCTUMO TaKkKe JOKAJIbHOE IEPEpaCHpEncIICHHE W IMEPECTaHOBKA 3JIEMEHTOB
COJEp)KaHUsl BHYTPH JlaHHOro kinacca. KonuuecTBO IMPOBEPOUYHBIX  paboT
(TeMaTU4eCKHl U UTOTOBBII KOHTPOJIb KAUECTBA YCBOCHUS yUeOHOI0 MaTepuaa) U ux
TUN (CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE PAa0OThI, TECTHI) OCTAIOTCA HAa YCMOTPEHHE
yuutens. Takxke yuyuTellb BIPaBe YBEIUYUTh WM YMEHBIINTh YUCIO YUEOHBIX YacoB,
oTBeEHHBIX B IlpumepHoil paboueill mporpamme Ha 0000II€HHE, IOBTOpPEHUE,
CHUCTEMAaTH3allMi0 3HaHUM oOydarommxcsi. EAMHCTBEHHBIM, HO NPUHIMIHAIBLHO
Ba)XHBIM KpPUTEpUEM, SIBISETCS JAOCTI)KEHHE pe3yJIbTaTOB OOYyYEHHUs, YKa3aHHBIX B
HACTOSIIIIEN TpOorpaMmmMme.
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PABOYAS [TPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KITACCBHI

Hean n3yyenus yueOHOro Kypca

O61mue uenu uzydenus yueonoro kypca «I'eomerpus» npencrasiensl B [IOOI1
OOO. Onu 3akimoyaroTCs, MPEXKIAE BCETO B TOM, YTO Ha YpOKAaX TIE€OMETpUHU
oOydaromuiicss y4uTcd NPOBOAUTH JOKA3aTEIbHbIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS, JOKa3blBaTh HWCTHUHHBIE YTBEPKACHUS U CTPOMUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIAEHUSA «OT MPOTHUBHOIO», OTJIMYATh
CBOICTBAa OT MPHU3HAKOB, (popMynupoBaTh OOpaTHbIE yTBepxkacHHs. B oOyueHuu
YMEHUIO pacCykJaTh COCTOMT Ba)XXHOE BOCHHUTATEIBHOE 3HAYEHUE W3YUYCHUS
TE€OMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MAaTeMaTH4YECKOM IIKOJIE.

Bropoil uenpt0 u3ydeHUs TE€OMETPUU SIBISETCS MCIOJIB30BAaHHE €€ Kak
MHCTPYMEHTA IIPU PEIICHUM KAaK MAaTeMaTUYECKHX, TaK M NPaKTHUYECKUX 3ajad,
BCTPEYAIOIIUXCA B PEAUIbHOU JKU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIUMCIUTEIbHAS
JUHUS B WM3Y4YEHUM TE€OMETPUU B IIKOJE. [l 3TOro y4yuTento pEeKOMEHIyeTCs
nox0uparh 3aJadyd MPAKTUYECKOrO XapakKTepa [JIs paccMaTpUBAEMbIX TE€M, YUHTh
0o0y4JaromuXxcs CTPOUTh MaTeMaTUYECKUE MOJENH peajbHbIX KU3HEHHBIX CUTYaIIUM,
IPOBOJIUTh BBIYMCICHUS W OLEHUBATh aJICKBAaTHOCTH IIOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaXHO TOAYEPKUBATH CBA3M TE€OMETPUM C JPYTMMH TMpEIMETaMHu,
MOTHUBHUPOBATh HCIIOJIB30BATh ONPEIECIECHHUsS] T€OMETPUUECKUX (UTYp M TOHATHH,
J€MOHCTPUPOBATH PUMEHEHUE MTOJIYYEHHbBIX YMEHUH B (PU3HUKE U TEXHUKE. DTH CBA3H
HaunOosiee pKo BUIHBI B TeMax «Bektopbl», « TpuroHomeTpudyeckue COOTHOLICHUSI,
«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY IutaHy B /-9 Kiaccax wu3ydaeTcss YYeOHBIM Kypc
«["eomeTpus», KOTOPBIM BKIIOUAET CIEAYIOIIME OCHOBHBIC pa3eibl COACP>KAHUS:
«I"eomeTrpudeckue GUTypHl U KX CBOMCTBaY, «3MepeHne reoMeTPUIECKUX BETHINHY,
a Takke «J/lekapToBbl -KOOPAMHATBI Ha IUIOCKOCTH», «BeKTopel», «/IBHKEeHUA
iockoct» U «IIpeoOpazoBanus mogo0us.

VY4eOHbI MIaH MpeaycMaTpUBaeT U3ydeHUE reoMeTpur Ha 0a30BOM YPOBHE,
UCXOJIs U3 HEe MeHee 68 yueOHbIX YacoB B y4eOHOM TOJTy, BCETO 3a TPHU roja 00ydeHUs
— He meHee 204 yacos.

Conep:xanue yue6HOro Kypca (mo rogam ooydeHmust)

7 KIIACC

Hauanbabie noustusa reomerpun. Touka, npsimasi, OTPE30K, Jdyd. Yrois. Buusl

11



yriioB. BeprukambHele W CcMexHble yrubl. buccekrtpuca yrima. Jlomanas,
MHOTI'OYroJIbHUK. [[apaninenbHOCTh U NEPIEHIUKYIAPHOCTD NPSMBIX.

Cummempuunvle guzypol. Ocnoenwle ceéoticmea oceou cummempuu®. IIpumepsl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OcHogHble NOCMPOEeHUs C NOMOWBIO YUPKYTIA U TUHEUKU.

Tpeyronasnuk. Beicota, Meuana, Ouccekrpuca, ux cBoiicTBa. PaBHOOEApeHHbIN
Y PaBHOCTOPOHHMI TpeYyroJbHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa M MPU3HAKK PaBHOOEIPEHHOr0 TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpHU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yrioB TPeyroJIbHHKA.
BHemHue yriael TpeyrojbpHHKA.

[IpsMoyronbHblld  TpeyronbHUK. (CBONCTBO MEAWAHbI  MPAMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHONW K runoTteHys3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsMOYTronbHBINA TpeyroibHUK C yriioM B 30°.

HepaseHcTBa B reoMeTpun: HepageHcmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OosblieM yrie u OOJbIIe CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

l'eomempuueckoe mecmo mouek. buccexkTpuca yriia W CEpPeAUHHBIN
NEPNEHIUKYJIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJla U JUaMETp, UX CBOICTBA. B3anMHOE pacnonoxeHue
OKpy’)KHOCTH U TpsiMod. KacartenbHass W cekymas K OKpPYXHOCTH. OKpYKHOCTb,
BIIMCAHHAs B YroJl. BrincaHHast U onucaHHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

9 KUIIACC

Cunyc, kocunyc, Taurerc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOX1E€CTBO. POPMYIIbI MPUBEACHUS.

Pemenune tpeyronpHukoB. TeopeMa KOCHHYCOB M T€OpeEMa CUHYCOB. Penienue
NPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpazosanue nodobus. [1o0obue coomeemcmeenHvix I1eMeHMO8.

Teopema o npouzgedenuu ompe3Ko8 Xxopo, meopemvl 0 NPOU3BEOEHUU OMPE3K08
CeKywux, meopema o Keaopame KacameibHOuU.

Bektop, ngnmHa  (MOAyNb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPBI,
MIPOTHBOMOJIOKHO HAINpPAaBICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd Haja BeKTopaMu. Pa3znoxkeHwe BeKTOpa MO  JIBYM
HEKoJTMHeapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUSI IJIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTU. Ypaguenus npsAmou N OKPYKHOCTH B
KOOpAMHATaX, MEePECeUCHUE OKPYKHOCTEH M MpsMbIX. MeToj KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPYKHOCTH. ' pamxycHas u paauaHHas
Mepa yriia, BEIYUCICHHUE JIJTUH YT OKpYkHOCcTel. [1noimans kpyra, cekropa, cerMeHTa.

Jeudgcenuss naockocmu u GHympeHHue cummempuu uayp (3aemenmapmbie
npeocmasnenus). Ilapannenvusiii neperoc. Ilosopom.
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IIpuMepHBbIe KOHTPOJIBHO-U3MEPUTEIbHbBIC MATEPHAJIbI

[IpoBeneHne OLEHKH JOCTHKEHUU TIJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
y4e0OHOro npeamMeTa NpoBOAUTCS B (OpME TEKYLIEro U pyOEeKHOIO KOHTPOJIS B BUJIE:
KOHTPOJIbHbIE pa0OThl, CaMOCTOSITENIbHbIE pabOThl, 3a4eThl, MaTEMaTUYECKUE
JOUKTAHTBl, MTpPaKTUYeCKUe padOThl, MUCBMEHHBI OTBET MO WHAMBUAYAIbHBIM
KapTOuKaM-3aJJaHusIM, TECTUPOBAHHUE.

st o6yuatontuxcst ¢ 3I1P Bo3MoxkHO n3mMeHeHue GopMyIUpOBKHU 3aJaHUN Ha
«TIOIIAroOBYIO», aJalTAllUI0 MpeylaraeMoro o0y4JaronemMycs TeCTOBOrO (KOHTPOJIBHO-
OLICHOYHOr'0) MaTepHuajia: HCIOJb30BAaHUE YCTHBIX W NUCBMEHHBIX HHCTPYKIUH,
YIPOILICHUE JJIMHHBIX CIOXHBIX (OPMYIUPOBOK UHCTPYKLUN, pELICHUE C OMOPOH Ha
aJITOPUTM, 00pa3el, UCTIOIb30BAHHUE CIIPABOYHON MH(OpMaLUU.
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I'eomerpus
7/ KJaacc
KontponpHas pabora Nel. Tema. OcCHOBHbIE T€OMETPHUUYECKHE CBOMCTBA
npoctermux Guryp.
Kontponpnas padora Ne2. Tema. CMeKHbIE U BEPTUKAJIbHBIE YTJIbI.
KonTtponbsnas padbora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYyTrOIbHUKOB.
Kontponbsnas padora Ne4. Tema. PaBHoOeIpeHHBINH TPEYTOJIbHHUK.
Kontponbhnas padota Ne5. Tema. [TapamiensHbie npsMbIe.
KontponbHas pa6ota Ne6. Tema. Cymma yriioB TpeyroiabHUKa.
Kontponbsnas padora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponbsnas padbora Ne6. Tema. UTorosast KoHTposibHasi padoTa.
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9 kiacc
KonTtponbsHas padora Nel. Tema. Penienne TpeyroabHUKOB.
Kontponbnas padora Ne2. Tema. [Tnomanu TpeyroibHUKa, YETHIPEXYTOIbHUKA.
Kontponbnas pabota Ne3. Tema. Bektopsl.
KonTtponbshas padora Ned. Tema. JlekapTOBbl KOOPJIMHATHI HA TJIOCKOCTH.
KonTtponbsnas padora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
KontponbHas pabota Ne6. Tema. [Inomaasr kpyra u ero 4actei.
KonTtponsnas padora Ne7. Tema. ITorosast KoHTpoJibHast paboTa.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYHEBHOTI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O ObPA3OBAHNA

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAIMA K OOYYCHHI0O MaTEeMaTHKE W IEJICHAINPABICHHON MMO3HABATEIHHON
JeSITeNbHOCTH;

MOBBIIIICHHE YPOBHS  CBOCM  KOMIIETEHTHOCTH  4epe3  MPaKTHYECKYIO
JesITeIbHOCTD, TPEOYIONTYI0O MAaTeMaTUYECKUX 3HAHUHM, B TOM YHUCIIE YMEHUE YUUTHCS
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHTYAIIHIO, OBITH TOTOBBIM JICHICTBOBATH
B OTCYTCTBHE TapaHTHH ycrexa;

cnocobHocTh oOyuarommxcs ¢ 3[IP k oco3HaHui0O CBOMX JE€PUIMTOB U
IPOSIBJICHUE CTPEMIICHHS K UX TTPEOOICHHIO;

CIIOCOOHOCTh K CAaMOPa3BUTHIO, YMEHUE CTaBUTH JOCTHKUMBIE TICITH;

YMEHHE pa3nyarh ydeOHBIC CHUTyallH, B KOTOPBIX MOXXHO JCHCTBOBATH
CaMOCTOSITENIPHO, W CHUTYalliH, T/€ CJeIyeT BOCIOJb30BATECS CIPABOYHON
UHpOpMAIUEH UIN IPYTUMH BCTIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH TIEPEHOCHUTH TIOJTyUYEHHBIC B X0/I¢ 00YUCHHUS 3HAHUS B aKTyaJIbHYIO
CUTYaIuIo (MpU pelICHUH KUTSHCKUX 3a]1a4, TPEOYIOMINX MaTeMaTHYSCKUX 3HAHH );

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAaHUAX M INpaBWIIaX IPOBEIACHMS
IPOMEXXYTOUHOW U UTOIOBOM aTTeCTalUH;
OBJIaZICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIPEJMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHABAMEIbHLIMU 0CUCHBUAMU:

yCTaHABIMUBATh  MPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJ€  YCBOCHHS
MaTEMaTHYECKOTO MaTepuana;

BBISIBJISTh NEPUIUT MAaHHBIX, HEOOXOIUMBIX JUIsI PEHICHUS MOCTaBIECHHOM
3a/1auu;

C TIOMOIIBIO YUHUTEIS BBIOUPATh CIIOCO0 PEIIeHUsT MAaTEeMAaTUYECKON 3a/1auu
(cpaBHUBATH BO3MOKHBIE BAPUAHTHI PEIICHUSA);

NPUMEHSATh W MpeoOpa3oBbIBATh 3HAKM M CHUMBOJBI B XOJAE pEHICHUS
MaTeMaTUYEeCKUX 3a71aY;

yCTaHaBIMBATh UCKOMOE M JJAHHOE TIPH PEIICHUN MAaTEMAaTHIECKOM 3a1a4H;

MOHUMATh ¥ UHTEPIPETUPOBATH WHHOPMAIUIO PA3THYHBIX BUIIOB U (HOpM
MIPEICTaBICHNUS;

WJUTIOCTPUPOBATH PelIaeMble 3a71a4u rpadUIeCKUMU CXeMaMu;

3¢ (HEeKTUBHO 3aTTOMUHATH M CHCTEMAaTU3UPOBATH WH(OPMAITHIO.

MOHUMATh U UCIOJIb30BaTh MAaTEMAaTUYECKHUE CPEICTBA HATTIITHOCTH (Tpadukwy,
aUarpaMMbl, TaOJMUIBI, CXEMBl W JIp.) IS WIIIOCTPAIldd, WHTEPIIPETAIIHH,
apryMeHTAIIIH.
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Osnaoenue YHUgepcaibHblMu yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuaAmu:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBbHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B MPOLECCE PEIICHUS 33/1a4;

B3aMMOJICHCTBOBATh U HAXOJUTh OOIIHUE CIIOCOOBI paboThl; paboOTaTh B IPYIIIE:
HaxoJUTh OOIllee peIIeHHe U paspeniaTb KOH(GIUKTHI Ha OCHOBE COTJIACOBAHUS
MO3ULUHI U YUETa HHTEPECOB; CIIylIaTh MapTHEPA; GOPMYIUPOBATH, APTYMEHTHUPOBATD
U OTCTauBaTh CBOE¢ MHECHMUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(IUKTOB MPHU HAJIUYMHM PA3HBIX TOUEK
3peHHsl W paspeniath KOH(JIMKTHI HAa OCHOBE Y4u€Ta MHTEPECOB W MO3UIUN BCEX
YYaCTHHUKOB;

apryMEHTUpPOBAaTh CBOI TMO3UIMI0 W KOOPAMHHUPOBATH €€ C MO3ULMUSIMHU
napTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIEro peIieHdus B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUTaTh KAa4eCTBEHHOTO pe3ysibTaTa M
KOOPJIMHUPOBAThH CBOU JEUCTBHS C IPYTUMHU UJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOITUI IPOTYKT.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PEYIAMUCHBIMU OCUCH BUAMU:

CTaBUTh II€JM, BBIOMpATh M CO3/IaBaTh AJTOPUTMBI JJIsl pEIICHUs] y4eOHBIX
MaTeMaTHYECKUX TTPoOIIieM;

IUIAHUPOBAaTh M OCYLIECTBISATH JIESITEIBHOCTb, HAMNPABICHHYIO HA pEIICHUE
3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa.

dbopMynupoBaTh M yAEpKUBATh Yy4yeOHYIO 3ajady, COCTaBJISATh IUIAH W
MMOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIMMbIE KOPPEKTUBBHI;

KOHTPOJIMPOBATH MPOIECC U PE3yJbTaT YUeOHOM MaTeMaTHIECKON
NEeATEbHOCTH;

aJICKBaTHO OILICHUBATH MPABMIIBHOCTD WJIM OIMIMOOYHOCTH BBHITIOTHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIlCHNUS;

CIMYaTh CIOCO0 NEWCTBUSI U €ro Pe3ysbTaT C 3aJaHHBIM JTAJIOHOM C LEJBIO
O0OHapyXEHUS OTKJIOHCHU M OTJIUYUIN OT 3TAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTHh MPH PEIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPBHIM HE OBUT JOCTUTHYT TPeOyeMbIil pe3ynbTaT
JESTENHHOCTH, OMPEENSITh MO3UTHBHBIE M3MEHEHUS W HaIpaBJiCHHS, TPeOyroImIue
naabHenIen paboThl;

PETYIHPOBATH CITOCOO BBIPAKESHUS YMOITUH.

HNPEAMETHBIE PE3YJIbTATBI

Pe3ynbTaThl ocBOoeHUs yueOHOro mpeamera «Martemarnka (BKJIouas anreopy,
FEOMETPUIO, BEPOSITHOCTh M CTATUCTHUKY)», PACHpPECNICHHbIE MO rojaM O0ydeHHs,
bopMyIUPYIOTCS O MPUHLIUIY A00aBJIEHHUS] HOBBIX PE3YyJbTAaTOB OT I'0Jia K TOJTy, YiKe
Ha3BaHHbIE B MPEJIBIAYIINX TOJaX MO3UIMHU, KaK MPABUIIO, IOCJIOBHO HE TOBTOPSIIOTCS,
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HO YYUTHIBAIOTCA (pe3yJabTaThl OYEPENHOI0 TroAa MO YMOJYAHUIO BKIIOYAIOT
PE3yNbTATHI MPEABIAYIIUX JIET).

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIBTATBEI OCBOEHMS PABOYEN
[TPOT'PAMMBI KYPCA «'EOMETPUSA» (IIO TOAAM OBYUYEHUA)

OcBoenne yueOHOro Kypca «l'eoMeTpus» Ha YpPOBHE OCHOBHOI'O OOIIETo
oOpa3oBaHus JODKHO OOecreuynBaTh JOCTHXKEHUE CIEAYIOMMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YNIbTATOB:

7 KJIIACC

Pacno3naBaTh n3yueHHbIe reoMeTpudecKkue (PUrypsl, ONpeaessTh UX B3aUMHOE
pacroyioKeHne, u300pakaTh reoMeTpudeckue (UTyphl; BBIOJHATH YEPTEKHU 10
YCJIOBHUIO 3afauu. V3MepsTh JIMHEWHbIC W YIJIOBBIE BEJIMYMHBI. Pemate 3agauu Ha
BBIYMCIICHUE JIJTUH OTPE3KOB U BEJIMUUH YTJIOB.

JlenaTth rpyOyI0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peaTbHON
KU3HHU, Pa3MEpOB TMPHUPOJHBIX OOBEKTOB. Paznmuuarh pasmepsl 3TUX OOBEKTOB IO
NOPSAJKY BETUYUHBI.

CTpouTh 4epTEXKH K TEOMETPUUECKUM 3a/1a4aM (C UCIIOJIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOSIINE BOMPOCKHI U/ UK aJIrOpUTMa YYEOHBIX IEUCTBH).

[lonp30BaTbCs NpPU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BaTh
NPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a/1a4.

[IpoBoANTE  JOKa3aTENbCTBA  HECIHOXKHBIX  TFE€OMETPUYECKHX  TEOPEM.

[Tonbp30BaThCsl MpU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, TPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a/1a4 (C UCTIOIb30BaHUEM 3PUTEIBHON HATIISITHOCTH W/ WITH
BepOaTBLHOM OIOPHI).

Onpenensite NapayieIbHOCTD MPSMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT C
HUMH cekymad. Onpenenars MNapajuieibHOCTh MPSAMBIX C TIOMOILIBK pPAaBEHCTBA
PACCTOSHUN OT TOYEK OJTHOM MPAMOM 10 TOUEK APYTOW MPSIMOM.

Pemrats 3agaun Ha KiaeTyaToi Oymare.

[TpoBOIUTH BHIYUCIICHHS U HAXOIAUTHh YUCIOBbIE U OyKBEHHBIC 3HAYCHHS YTIIOB
B FEOMETPHUUYECKUX 33/a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMpPU MEPECEUCHUU JIBYX
MapaJUIEIbHbIX TMPSAMBIX CEKyllel. Pelars NmpakTU4ecKue 3a1ayd Ha HAXOXKJICHUE
YIJIOB.

HNmets npeacraBiieHue 0 NOHATUE TEOMETPUUECKOTO MECTA TOYEK.

DopMyJIMPOBATh OMNPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl W JIHaMeETpa
OKPYKHOCTH, TOJIb30BAThCS MX CBOMCTBAMHU. YMETh IIPUMEHSATH 3TU CBOMCTBA IPHU
pELIEHNH 3a]a4.

OpueHTUPOBATHCS B MOHATHUSX: ONMMCAHHASA OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTb,
LIEHTP ONMUCAHHOW OKpY>XKHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (paKTamMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA MEPECeKaloTCsl B OJIHOW TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA IMEPECEKAIOTCS B OAHOU
TOUYKE.

OpueHTUpOBaTbCSI B TOHATUSAX U ONEPUPOBATH Ha 0a30BOM ypOBHE:
KacarelbHass K OKPYXHOCTH, TEOpeMa O MNEPIECHAUKYISIPHOCTH KACATEIbHOU U
paauyca, IpoOBEIEHHOIO K TOUKE KACAHMUS.

Nmers mnpencraBiieHuEe O MPOCTEMIINX TEOMETPUYECKHX HEPABEHCTB, WX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE I'€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LUPKYJIS U
JIMHEHKHU.

9 KUIIACC

3HaTh TPUrOHOMETpUYECKUE (QYHKIIMH OCTPHIX YTIOB, HAXOIUTH C UX MOMOIIBIO
Pa3JINYHBIE 3JIEMEHTBI IPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PELICHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTh (C HOMOIIBK KaJdbKyJIATOpA) IJIWHBI W YIIbl IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThcst GopMynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUIsl HAXOXIEHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMH (C ONOPOY Ha CIPABOUYHYIO HH(OPMAIIHIO).

Hcnonp30BaTh TEOpEMBbI CUHYCOB M KOCUHYCOB JJISI HAXOXKACHUS Pa3IMYHbBIX
AJIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUU
MPOCTEHIINX T€OMETPUUYECKUX 3a]1a4.

Brnagets monatusmu npeoOpazoBaHus mogo0usi, COOTBETCTBEHHBIX YJIEMEHTOB
nono0HbIX Guryp. [loas30BaThes cBoicTBAaMU 101001 IPOU3BOIBHBIX (DUTYD, YMETH
BBIYHCIISATH JUIMHBI U HAXOAUTHh YIJbl y MOAOOHBIX (puryp (Mo airoputMy y4eOHBIX
nerictBuil). IlpuMeHSATH CBOMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMeETh
MIPUBOJIUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIIEM MUPE.

[Tonb30BaThCcsi TeOpeMaMu (110 BU3YaJIbHOM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOp7, O MPOU3BEIAECHNUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHOM.

[lonb30BaThCsi BEKTOpaMH, IMOHUMATh KX TE€OMETPUUECKUN U (PU3nUecKuit
CMBICII, IPUMEHSITh UX B PEIICHUN T€OMETPUUECKUX U Ppu3ndeckux 3aaad. [[pumeHsTs
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB /JI1 HAXOXKICHUS JJIMH U YTJIOB.

[Tonb30BaThCS METOIOM KOOPJIMHAT HA IJIOCKOCTH, MPUMEHSITh €r0 B PEUICHUU
F€OMETPUUECKUX U MPAKTUUYECKUX 3a]1au.
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BnageTs MOHATHSMU NPAaBUIBHOTO MHOTI'OYTOJBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI 1yTH OKPYKHOCTH U paJIuaHHON MEpBbI yIila, YMETh BBIUMCIIATH IJIOMIAb Kpyra
M ero yacred (c omopoil Ha cnpaBouHylO MH(popmaluio). [[puMeHaTh MoNTydeHHBIE
YMEHUS B IPAKTUYECKUX 3a]ayax.

Haxomute ocu (WM UEHTPBI) CUMMETpUM (UTyp, TPUMEHSTH JBHXKECHHS
IJIOCKOCTH B IPOCTENIIUX CIydasax.

[IpyuMeHsATh MOJIy4eHHbIE 3HAHHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIU JJIA 3a]lay peajbHOU *U3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C
NPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYECKUX (PYHKUUU (TONB3ysACh, TIe
HEO0OXOAUMO, KaJIbKYJIITOPOM ).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IAHUPOBAHWE W KOJUMYECTBE 4YaCOB, OTBOJMMBIX HAa OCBOEHHE KaXXIOW TeMbl y4yeOHOro mnpeaMera
«Matematuka» [lpumepHOl amanTUPOBAHHOW OCHOBHOM 0Opa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 0OIero oOpa3oBaHUs
00y4aromuXxcs C 3aIepKKOM MCUXUYECKOT0 pa3BUTHS, B IIEJIOM COBIIAJIal0T C COOTBETCTBYIOIIMM pa3zaenoM [IpumepHoiipaboueit
nporpaMMmbl yueOHoro npeamera «MaremaTuka» o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO oO1ero oopasosanus. [lpu stom
Opranuzaius BOpaBe caMa BHOCUTh U3MEHEHHUS B COJIEp)KaHME U paclipesielieHne yueOHOro Marepuania mno rojgaMoOyydeHus, B
NOCJIEIOBATEIbHOCTh U3YYEHHS TEM U KOJUYECTBO YACOB Ha OCBOCHHME KAXKJOM TEMbI, ONpe/iesieHne OPraHU3alMOHHBIX (popm
oOyuenust ¥ T.m. OOOCHOBAaHHOCTh JAHHBIX M3MEHEHMH oOmpejesnsieTcsi BbIOpaHHbIM 00pa3oBarenbHOM opranuzanueit YMK,
UHAUBUAYATbHBIMU TICUXO(DU3UUECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOywatomuxcs ¢ 3IIP, cTeneHbl0 yCBOGHHOCTH UMHU
y4eOHBIX TeM, PEKOMEHJAIMSMU MO OTOOpY M ajamnTalnuu y4yeOHOro Marepuana IO MaTeMaTHKe, MpEeJCTaBICHHBIMU B
[TosicHuTENBHOM 3aIIUCKE.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OAAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3Banue
pasnaesa (Tembl)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUbI IEATEIbHOCTH 00y4al0UIUXCS
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Kypca (4ucjio

4ac0B)
IIpocreiimme ITpocreiime reoMeTprudecKre 0ObEKThI: TOUKH, IPSIMBIE, JTy4H | DOPMYJIHPOBATH OCHOBHBIC IOHATHS M OTIPEICICHUS.
reoMeTpuuyecKue | ¢ yriibl, MHOTOYTOJIbHHK, JIOMaHasl. Pacno3HaBaTh  HM3y4YCHHBIE  TE€OMETpUYECKHE  (PHUTYpHI,
durypsol CMeXHBIC U BEPTUKAIILHBIC YIJIHL. ompeneJfiTb HMX B3aUMHOE pACIOJIOKEHHE, BBINOJHATH
U UX CBOMCTBA. PaboTa ¢ mpocTedumu yepTeKamMu. 4yepTEX IO YCIOBHUIO 33/1a4u (C HUCIOJIH30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne nUHEHHBIX M YIJIOBBIX BEJTWYWH, BBIYHMCICHUE |OMOPHI: HABOJAIIME BOMPOCHI W/WIM QJITOPUTMa Yy4eOHBIX
reOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. necTBuil).
BeJIMYMH [lepumerp w  mmomans  ¢uryp, cocraBieHHbIXx w3 |[IpoBoaMTH TpocTEiilMe MOCTPOCHUS C TIOMOIIBIO IUPKYIIS U
(14 q) MIPSIMOYT'OJIbHUKOB. JIMHEUKH.
HN3mepATh TMHEIHBIC U YTTIOBBIC BEIMYNHBI TEOMETPUUECKUX U
MPAKTUYECKUX O0BEKTOB.
Onpeneasitb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOIUTH IPyOyI0 OLIEHKY UX Pa3MEpOB.
PemiaTh 3amaun Ha BBIYMCICHUE JJIUH OTPE3KOB M BEIWYUH
YTJIOB.
Pematp 3a1aun Ha B3aMMHOE PacIoOJIOKEHUE T€OMETPUUYECKUX
buryp.
IIpoBoanTh KIacCUPUKALUIO YTTIOB, BBIYUCIATD JTUHEIHbIE U
VIJIOBBIE BEJIMYMHBI, MPOBOJAUTH HECJI0:KHbIe HEOOXOIMMbIE
JIOKa3aTeIbHbIC PACCYXKIACHHUS.
3HAKOMUTBHCA C UICTOPHEH Pa3BUTHS reOMeTPHUH.
TpeyroabHuku [lonsiTME O  paBHBIX TPEYroJbHUKAX U  IepBUYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJBHHKOB Ha TOTOBBIX
(22 v) MIPEJICTaBJICHHUS] O PAaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu |depTexkax (C ykazaHHMEM MPU3HAKOB) MPU HEOOXOIUMOCTU C

MpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX — TPEYTOJbHUKOB.
CBoIicTBO MeMaHbl IPSIMOYTOJILHOTO TPEYTOJbHUKA.
PaBHOOGeIpeHHbIE ¥ paBHOCTOPOHHUE TPEYroJbHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYT OJIbHUKA.

IIpoTuB GosbIell CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIMN

YTOJL

BHU3YyaJIbHOU OMNIOPOil.

BbuiBOOUTH CJIICACTBHA (paBeHCTB COOTBCTCTBYROIIIUX
BHGMGHTOB) N3 paBCHCTB TPCYI'OJIbLHUKOB.

(I)OpMyJII/IPOBaTL OIIPCACIICHUA: OCTPOYI'OJIBHOTO,
TyHnoyroJibHOTO, MMpsAMOYTOJILHOTO, paBH06e,I[peHHOFO,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; 6I/ICCCKTpI/ICH, BBICOTHEI,
MCUAaHbl  TPCYI'OJIbHUKA, CCPCAUHHOTO ICPICHIAUKYIISIPA
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IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomamnoti.

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

Hepasencmeo

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

®opmyupoBaTh CBOIICTBA M NIPU3HAKU PaBHOOEIPEHHOTrO
TPEYroJbHUKA.

CTpouTth YepTexy, pemaThb 3aa4M ¢ IOMOUIbI0 HAX0XKACHUS
PaBHBIX TPEYTrOJIbHUKOB.

I[IpumeHnsaTH IIPU3HAKU paBeHCTBa  HIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCIHOJb30BAaHUEM CMBICIOBOMN
OTIOpBI: HaBOJSALIME BONPOCHl W/WIM QIrOpUTMa Y4eOHBIX
necTBuil).

Hcnonb3oBarh 1UPPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

AJsA  HCCICJ0BAHUA

IMapaneabHble [TapamensHble mpsMble, uX cBoiicTBa. Hakpect nexamue, @opMyJadpoBaTh  MOHATHE  TMAPAUICTBHBIX  TPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJTHOCTOPOHHHUE YIJIbl (0Opa30BaHHbBIE IIPU [ HAXOAUTD MMPAKTHUECKHE TPUMEPHI.
yIJI0B NePEeCceUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). N3yuyaTh cBONCTBa YrjaoB, 00pa30BaHHBIX NpPH MEPECEUEHUU
TPeyroJibHUKa [Ipu3Hak  mapamIeNbHOCTH  NPSIMBIX ~ Y€Pe3  PABEHCTBO |NMapAJUIECIBbHBIX IPAMBIX CEKYILEH
(14 g) PacCTOSHHN OT TOYEK OJAHOM MPAMOM 10 BTOPOU NPAMOM. IIpoBoauTs aoka3zarenbcrBa. PopMyJIMpPOBATHL TeopemMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYTIOJIbHHKA. NapaUIEIBHOCTH  [BYX IPSAMBIX C IIOMOIIBIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYuCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth uucioBble M OyKBEHHbIE 3HAY€HHUS YIJIOB B
reOMEeTPUYECKUX 3aJayax ¢ UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHSA FEOMETPHH.
OxkpyxHOCTH OKpyXHOCTb, XOPZIbl U IUaMETPBbI, UX cBolicTBa. KacarenbHas k| @opMyJMpPOBATh  ONpedeeHHs:  OKPY)KHOCTH,  XOP/IBL,
U KpYT. OKpyKXHOCTH. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuaMerpa M KacaTelbHOM K OKpykHoctu. HM3ydars ux
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepedumnnwiii|CBOCTBA, MPU3HAKH, CTPOMTH YEPTEKH.
MOCTPOCHHSA NEePNeHOUKYIAp KaK 2eomMempuieckue mecma mouex. HccnenoBarhb, B TOM 4uCIIE HCNOJb3Ys HH(POBBIE pecypcehl:
(14 v) OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEYroJIbHHKA. BrncaHHas B |OKpYKHOCTb, BIIMCAHHYIO B YIOJ; LEHTP OKPYKHOCTH,
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TPEYTOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOMW B YrOJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxazamenbcmea meopem 0
nepeceuerHuu OUCCEKMPUC Y2ll08 MPEY2ONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CHMOPOHAM MPEY2O0IbHUKA C NOMOUbIO
I'MT.

OBinageBaTs NOHATHSAMM  BIMCAHHOM M OIIMCAaHHOM
OKpPY)KHOCTEH TpPEYrOJbHHKA, HAXOAMTh LEHTPBI 3THUX
OKPYKHOCTEH € ONIOPOH Ha aJIrOpPUTM IIPABHIIA.

Pemiate OCHOBHBIE 32a4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO NEPINEHANUKYsApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEd  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYISIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Iu4HbIM JJEMEHTaM IpHU
HEO0OXO0IMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

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

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

9 kjacc (He MeHee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCSH
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Tpuronomerpusi. | OnpeneneHue TPUrOHOMETpUUECKUX (QYHKIMNA yrioB oT 0° no|dopmyJupoBaTh  OnpeneleHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cuHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJbHOH OMOpPON.
KOCHHYCOB M kocuHycoB. (O000mEHHas) TeopemMa CHHYCOB (¢ paamycom |DopMyIupoBaTh TEOpeMYy KOCHHYCOB U T€OPEMY CHHYCOB (C
CHHYCOB. OIMUCAaHHON OKPYXHOCTH). Hax0X ICHHE JITMH CTOPOH M BEJIUYUH | PAMYCOM OITUCAHHON OKPYKHOCTH).
Pemenne YIJIOB TPEYrOJIbHUKOB. Pemath TpEyrogpbHUKH C ONOPOH Ha aNroOpuT™M y4eOHBIX
TPeyroJibHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YrOJI | I€MCTBHM.
(16 1) Mex 1ty HUMU. QopMyrna miomaay 4eThpéXyrojbHIKa yepes ero |Pemate  nmpakTudyeckue  3aJa4d,  CBOAfAIIMecs: K
JIMAarOHAIH U YTOJ MEXTy HUMH. HAXO0KIeHUI0 Pa3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe MpuMeHeHNe TOKa3aHHBIX TEOPEM.
Ipeo6pa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarsb MOHSITHE npeoOpazoBaHus noaoous.
noxoous. Coomeemcmeennbvie s1emenmvl NOOOOHBIX Pu2yp. HccnenoBarb OTHOIIEHHE JIMHEWHBIX 3JIEMEHTOB (pUryp mpu
Mertpuueckue Teopema o npoussedenuu ompe3koé xopd, meopema o |npeodpazoBanun nonoous. HaxoauTs npumMepsl nmogooOus B
COOTHOILIEHUSI B npousgedenul Ompe3Ko8 CeKywux, meopema o Keadpame|OKPYKaIOIEH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH Kacamenvhou. [Ipumenenue 6 peutenuu ceomempuyeckux 3aday. |Bvieooums mempuueckue coommnowenus mexncoy ompesxamu
(10 v) XOpO, CeKYWUx U KacamenbHuIX ¢ UCHONb308AHUEM GNUCAHHBIX
Venos8 u N0OOOHBIX MPeY20NbHUKOS.
Pewamo ceomempuueckue 3aoauu u 3a0a4u u3 peanvbHol
JHICUZHU C UCNONIL308AHUEM NOOOOHBIX MPEY20bHUKOE.
BexTopsi OmnpeneneHne BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpPaBICHHBIE OTPE3KH,
(12 g) YMHOKEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH Ir€OMETPUYECKUMA (mepemernenue) u

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

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

Pemenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHre BEKTOPOB ISl PEUICHUs 3a1a4 KHHEMATUKH U
MEXaHUKH.

dbu3ndeckuii  (Cuiia) CMBICIIBI
BOTIPOCHBIH TUIaH.

3HaTh ompefeJieHMsT CYMMBl H Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIe0BATH
TFCOMETPUYCCKUN ¥ (PU3HMUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath, reoMeTpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiagpIBaTh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BbiuncasTe CymMMy, pa3HOCTh U CKalIsipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOPAUHATAX.
I[IpuMeHATH CKaJISIpHOE MPOU3BEICHUE JI HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexkapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBanBaTh NOHSITHE MPSIMOYTOJIHLHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha| Vpasnenue npsamou. YrinoBod Ko3()(UIMEHT, TaHTEHC yria |JEKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, NapaJuIeJIbHbIE U MEPIEHIUKYIISIPHBIE MIPSIMBIE. HccnenoBath ypaBHEHUE IPSIMOM U OKPYKHOCTH C OIIOPOil Ha
(CR)) VYpaBHeHHe OKpyKHOCTH. HaxoxaeHne KOOpJAMHAT TOYEK |BOMPOCHBIM IUIaH.
MIepPECEUCHUS] OKPYKHOCTH U TIPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHX 3aau. PemaTh 3a1aum Ha HAXOXK/IEHUE TOUYEK TIEPECEUCHUSI TPSIMBIX
Hcnonb3oBaHne MeToja KOOPAMHAT B MPAKTUYECKUX 3a/1a4ax U OKPY’KHOCTEH C MOMOIIBI0 METO1a KOOP/IUHAT.
Hcnonb3oBarh cBoOCTBA YrioBoro kosg@uiueHTa npsamoi
OpU peUIeHUH 3aJay, I ONPENeNICeHUs PaclOI0KEeHHs
PSIMOM.
IIpuMeHSATHh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPAKTUYECKUX 3aJla4, JUIsl TOCTPOEHUS MaTeMaTUYeCKHX
MOJIEJIEH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JJIsI  MOCTPOCHHST W MCCIEAOBAaHMIA
M (ppOBBIMU peCypcamH.
3HAKOMUTBCH C HCTOPUEN PA3BUTHS T€OMETPUHN
I[IpaBuiabHbIe [IpaBusibHBIE MHOTOYTOJBHUKH, BBIYUCICHHE HX 3JIEMEHTOB. | MopMyJHpPOBaTh ompe/esieHue MIPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucio m W MHA OKpPYXKHOCTU. [[nMHa Oyrd OKPYKHOCTHU.| MHOTOYTOJBbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Panuannas mepa yria. IHonb30BaTHCSl MOHATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
IUI0IAb KPYyra.
Boruucienue
IJIoIAael

(84)

[Inomans kpyra M ero 3JEMEHTOB (CEKTOpa U CErMEHTa).
Brruncnenue minomaae Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOTIOYTOJIBHUKOB, OIPeIe/ATh
YUCIIO 7T, AJMHY AYTU U PaJMaHHYI0 Mepy yria o o0pasiy.
IIpoBoanTh MEpexon OT paiuaHHOW MEpHI yria K rpalyCHON
¥ Ha000pOT 110 BU3YyaJIbHOM OIOpE.

OnpenesasaTh MWIOMALL Kpyra.

BoiBoauTh (hopMyJibI (B rpaJyCHON U paJuaHHON Mepe) i
JUIMH JyT, IJIOINAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IJIaH.

BoruucasaTs miuomand ¢GUryp, BKIIOYAIOUIMX 3JIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HHPOPMAIIUIO.
Haxoauts miomany B 3aa4ax peajbHOM )KU3HU.

JBuKeHust Tonamue o dsudxcenuu niockocmu. Pa3Ooupars  npumepbl,  WUIIOCTPUPYIOLUIUME  TOHATHUS
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHNS, HEHTPOB U OCEH CUMMETPHH.
(6 1) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUS IMapaJINbHOIO IEpeHoca,
IIpocmetiwue npumenenus 6 pewieHuu 3a0au. IOBOPOTa U OCEBOW CHMMETPUM C BH3YyalbHOW ONOPOM.
HaxoanTh HEMOABMKHBIE TOUKH 110 00pas3ILy.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI NpoCTeHIIuX puryp no
obpasiy.
Ilpumenamp napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
PpeuleHUuU 2eoMempuyeckux 3a0a4 (pazoupams npumepul).
Hcnonvzosams onsa nocmpoenus u ucciedosanull yugposvie
pecypchi.
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHATHH W METOJOB KypcoB 7/—9 |OmepupoBaTh moHsiTusiMu: QuUrypa, Touka, rmpsmas, yro,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMAaTH3aI1s 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteitmime reomerpuueckue GUIYpHl M UX  CBOMCTBA. | TPEYTOJbHHUKH, MPAMOYTOJbHBIN TpPEyroibHHUK, MeauaHa,
— N3mepeHune reoMeTpuyeCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapajieiorpaMmm,
(7 u) TpeyroybHUKY. poMO, MPSMOYTrOJNBHUK, KBaJpaT, Tpamenus; OKPYKHOCTb,

[TapannenbHble ¥ NEPIEHIUKYIISPHBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKPY)KHOCTH. BmnucaHHblE M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimast u OKPYKHOCTb.
YHeThIpEXYTroIbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema I1udaropa u Havana TpuroHomerpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Berancnenue miommaneit. [lnomanm nogoOHeIX duryp.
JlexkapTOBBI KOOPANHATHI HA TUIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTelbHasl, paBEHCTBO U Moj00ue (puryp, TpeyroibHUKOB;
NapajuieIbHOCTh U MEPHCHIUKYISIPHOCTh  MPSIMBIX, YTOJ
MEXIy MpPSIMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
npsSIMO¥i; JIMHA, PAaCCTOSHUE, BEIMYMHA YIJja, IUJIOIIA]b,
nepumeTp.

Hcnoan3oBare  ¢opmyabl: 1miepuMmMeTpa U IUIOHIAJIA
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAJH KpPYTa,
00BEMa IPSIMOYTOJILHOTO TIapalIeIICUIIe .

OnepupoBaTth NOHATHAMH: TMPSAMOYTOJbHas CHUCTEMaA
KOOpJIMHAT, BEKTOP; HMCMOJb30BATh OJTHU TMOHATUSA JUIS
MPEJICTaBICHNUS JaHHBIX W PEIICHHs 33a]a4, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSITHIA,
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BekTopsbl Ha IIIIOCKOCTH. WJUTIOCTPALIMIO CBSI3EM MEXIY pa3jIMYHbIMU YacTsAMH Kypca.
BriOupaTs MeTOA [UIs peLIeHUs 3a/1a4u.
PemaTp 3a1a4n 13 NOBCETHEBHOM KU3HU.

[Ipu pa3paboTke paboueil mporpaMMbl B TEMaTUYECKOM IJIAHUPOBAHUM JAOJKHBI ObITh YUTEHbI BO3MOXKHOCTH
MCITIOJIb30BaHUS 3JIEKTPOHHBIX (LIMPPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCA Y4€OHO-METOAMYECKUMU
MarepraiaMu (MyJIbTUMEIUUHbBIE MPOTPaMMBbl, 3JIEKTPOHHbIE YUYEOHUKHU W 3aJaYHHUKHU, JJIEKTPOHHBbIE OMOJIMOTEKH,
BUPTYalibHble J1abOpaTOpUU, UIPOBbIE NPOrpPaMMbl, KOJUIEKIMU LU(PPOBBIX 00pa3oBaTENbHBIX PECYPCOB),
UCIIOJIb3YEMbIMU JIJI1 OOY4YeHUsT M BOCHUTAHHUS PA3IUYHBIX TPYII [OJb30BaTeNed, MPEACTABICHHBIMU B
ANEKTPOHHOM (LM(POBOM) BUJIE M pea3ylOIMUMH AuaakTudeckue Bo3moxkHoctu MKT, copepskanue KOTOPBIX
COOTBETCTBYET 3aKOHOJATENILCTBY 00 0Opa3oBaHUU.

ITIOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Kosn4yecTBo 4yacoB JJIeKTPOHHbIE
undposbie
Ne n/m Tema ypoka Beero KonTpoabubie | IlpakTnueckue 06pazoBaTeTLHBIE
padoThbI padoThI pecypebi
1 IIpocreiinme reoMmeTpudecKkue 0OBEKTHI 1 bubnorexa LIOK
p p https://m.edso0.ru/8866b724
bubnuoreka [JOK
2 MHOroyrosbHuK, oMaHas 1 https://m.edso0.ru/8866ch6a
3 CMexHbIe U BEPTUKAIBHBIE YTIIBI 1 bubmiorexa [IOK
https://m.edso0.ru/8866c5c0
4 CMeXHBIE U BEPTUKAIBLHBIE YIIIBI 1 bubanorexa LIOK
P yr https://m.edsoo.ru/8866¢7be
5 CMeXHBbIe U BEPTUKAJIBHBIE YTIIBI
6 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

7 CMeXHbI€ U BEPTUKAJIbHBIE YTJIbI 1
8 CMeXHbI€ U BEPTUKAJIbHBIE YTJIbI 1
9 N3mepenne JIMHEHHBIX U YTIIOBBIX 1
BEJIUYHH, BEIYMCIICHHE OTPE3KOB U YIJIOB
10 N3mepenue IMHEWHBIX U YTIIOBBIX 1 bubnuorexa [JOK
BEJIMYMH, BBIYMCIEHUE OTPE3KOB U YIJIOB https://m.edso0.ru/8866c3ea
11 N3mepenne IMHEHHBIX U YTIIOBBIX 1
BEJIUYHH, BEIYMCIICHHE OTPE3KOB H YIJIOB
12 N3mepenne IMHEHHBIX U YTIIOBBIX 1
BEJIUYHH, BEIYMCIICHHE OTPE3KOB H YIJIOB
13 [lepumerp u momans Guryp, 1
COCTAaBJICHHBIX M3 MPSIMOYTOJIEHUKOB
14 [lepumerp u momans Guryp, 1
COCTAaBJICHHBIX M3 MPSIMOYTOJIEHUKOB
[ToHsaTHE O PAaBHBIX TPEYIOJIBHUKAX U
15 mne BI/IqHLIepn e CTaBIj'Ie};IFI/IH 0 PaBHBIX 1 Bubmaorexa LIOK
P pen p https://m.edso0.ru/8866ce80
¢durypax
16 Tpu npr3Haka paBeHCTBA TPEYTOJILHUKOB 1 Bubmiorexa LIOK
puip p peyr https://m.edso0.ru/8866d1fa
17 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB 1 bubinorexa LIOK
pu1ip p peyr https://m.edso0.ru/8866d34e
18 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB 1 bubnorexa LIOK
pu1ip p peyr https://m.edso0.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1
21 Tpu npru3HaKa paBeHCTBA TPEYTOJILHUKOB 1 bubmiorexa HOK
pu 1ip p peyr https://m.edso0.ru/8866e88¢
29 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1
TPEYTrOJIbHUKOB
23 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1

TPEYroJIbHUKOB

w



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOMCTBO MeIMaHBbI NIPSMOYTOJIBHOIO

24 TPEYTroJbHUKA, IPOBEAEHHON K 1 bubmorexa [TOK
’ https://m.edso0.ru/8866e9ec
TUTIOTCHY3€
CBOICTBO MeIMaHBI IPSMOYTOJILHOTO
25 TPEyroJIbHUKA, MPOBEIAEHHOM K 1
TUTIOTCHY3€
26 PaBHOOEIpEeHHBIE 1 PABHOCTOPOHHHUE 1 bubnuorexa [JOK
TPEYTrOJIbHUKHI https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBOMCTBA paBHOOEIPEHHOTO 1 bubnuorexa [JOK
TPEYTrOJbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO 1 bubmuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO 1 bubmuorexa [JOK
TPEYTrOJbHUKA https://m.edso00.ru/8866e26¢
30 HepaBenctBa B reomerpun 1
bu6mmoreka [IOK
31 Hepasenctsa B reomerpun . https://m.edso0.ru/8866e3a2
32 HepaBenctBa B reomerpun 1
33 HepaBeHnctBa B reomerpun 1
34 [IpsiMOYTOIBHBIN TPEYTOJIBHUK C YTJIOM B 1 bubnunoreka [JOK
30° https://m.edsoo.ru/8866eb22
[IpssMOYTOJIBLHBIN TPEYTOJIBHUK C YTJIOM B
35 o 1
30
36 KouTtponbHas pabora no teme 1 bubnunoreka [JOK
"TpeyronbHukn" https://m.edso0.ru/8866echc
37 [TapaniensHbIe IPSIMBIC, UX CBOMCTBA 1 Eubmiorexa TOK
’ https://m.edso0.ru/8866ef64
38 [Tare1ii noctynar EBkinaa 1
Hakpect nexarue, COOTBETCTBEHHBIE U BuGmoreka LIOK
39 OJIHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE 1

IIpH NCPCCCUCHUUN TAPAJIICIIbHBIX MPSIMBIX

https://m.edso0.ru/8866f086
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https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

CeKylIen

40

Haxpect nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE
IIpH NCPCCCUCHUH MTAPAJIIICIIBbHBIX ITPSAMBIX
CeKyIIen

41

Hakpecr nexamue, COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE
IIpH IEPECCUCHU N TAPAJIJICTIbHBIX MTPSAMBIX
CEKyIIen

42

Hakpecr nexamue, COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE
IIpH ICPECCUCHU N TapAJIJICTIbHBIX MTPSAMBIX
CeKyIIen

43

Hakpect nexarnine, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE
MIPH MepECeUEHUH NapaieIbHbIX MPSMBIX
CeKylen

bu6moreka [IOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napajiienbHOCTH MPSMBIX Yepe3
PaBEHCTBO PACCTOSIHUM OT TOUEK OJTHOU
MPSAMO 0 BTOPOH MPAMOI

45

[Ipu3Hak napajiienbHOCTH MPSMBIX Yepe3
PaBEHCTBO PACCTOSHUI OT TOUEK OJHOM
MPSAMO 0 BTOPOH MPAMOI

46

CyMMa yriioB TpeyrojabHHUKa

bubnuoreka [JOK
https://m.edso0.ru/8866f630

47

CyMMa yriioB TpeyrojabHHUKa

bubmuoreka [JOK
https://m.edso0.ru/8866f8ba

48

BHerniHue yrisl TpeyrojibHUKa

bu6mmoreka [JOK
https://m.edsoo.ru/8866fase

49

BHeniHue yrisl TpeyrojibHuKa

50

KonTposneHas paboTa o teme
"[TapansensHble IpsSMble, CyMMa YIJI0B

J

bu6mmoreka [JOK
https://m.edsoo.ru/8866fe6e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

TpeyrojabHuka'"

51 OKpY:KHOCTb, XOPJIbl U TUAMETP, UX bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenpHast K OKpY>KHOCTH bubmiorexa HOK
https://m.edsoo.ru/88670e9a
53 OKpYyXHOCTb, BIIMCAHHAS B YTOJI
54 OKpY)KHOCTb, BIUCAHHAs B yrOJI
bubmmoreka [{OK
55 [Tonstue o 'MT, npumeHeHne B 3a1adax https://m.edsoo.ru/8867013¢
bubmmoreka [{OK
56 [Tonarue o 'MT, npumeHeHue B 3a1a4ax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
S7 MEPIEHIUKYIISIP KaK TEOMETPUYECKUE
MeCTa TOUYEK
58 OKpYyXHOCTb, OIIMCAHHAS] OKOJIO bubnuoreka [IOK
TPEYroJbHUKA https://m.edso0.ru/88670a62
59 OKpYyXHOCTb, OIIMCAHHAS] OKOJIO
TPEeYroJbHUKa
60 OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK bubmnorexa [JOK
’ https://m.edso0.ru/8867103e
61 OKpYyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 [IpocTeitmme 3a1a4n Ha TOCTPOCHUE Eubmiorexa OK
https://m.edso0.ru/88671188
63 [Ipocreiiue 3ana4u Ha TOCTPOCHUE bubmiorexa LIOK
https://m.edsoo.ru/886712d2
64 'IS(S)ETPOJII{I;HCTI[; E)daEOTa ri?e(T)i/[l\zi WYECKUE bubmiorexa LIOK
PyHx " PYT- p https://m.eds00.ru/88671462
MIOCTPOEHUS
[ToBTOpEeHuE n o6ov6meHI/1e 3HAHUH Butmiorexa 1IOK
65 OCHOBHBIX IOHSITUH U METOJIOB Kypca 7

KJ1aCccCa

https://m.edso0.ru/886715h6
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https://m.edsoo.ru/88670800
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https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6

bubnuoreka [IOK

66 Nrorosas koHTpOJIbHAS paboTa 1 https:/m. edsoo.ru/886716ec
[ToBTOpenue u 00o0IIeHNE 3HAHUI
67 OCHOBHBIX NIOHATHUI U METOA0B Kypca 7 1
Kjacca
[ToBTOpeHue u 00o0IIeHNE 3HAHUI
68 OCHOBHBIX NOHSTUH U METOJIOB Kypca 7 1 bubnmorexa LIOK
https://m.edso0.ru/886719bc
Kjacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Tema vooKa uudposeie
n/a yp Beero KoHTpoabHbI IIpakTuyeckue 0Bpa3oBATEIBHbIC
e paboThI padoThbI pecype
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuoreka [JOK
¢byskumit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 DopMmybl IPUBEACHUS 1
3 Teopema KoCHHYCOB 1 bubmorexa LOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8a142d5e
Teopema cunycoB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cuHycOB 1
HaxoxaeHue JJIMH CTOPOH U BEJIMYUH YTIIOB bubmmorexa LIOK
9 1 https://m.edsoo.ru/8a1430b
TPEYroJbHUKOB 0
bu6mmoreka [IOK
10 Petnenue Tpeyrosbunios 1 https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
1 Pernienye TpeyroabHnios . https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
12 Pernienye TpeyroabHnios . https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Periiere TpeyroabHikos . https://m.edsoo.ru/8al42ac0
14 IIpakTHUeckoe NpUMEHEHNE TEOPEM CHHYCOB 1 bubnuorexa [IOK

1 KOCHUHYCOB

https://m.edsoo.ru/8al142c3c
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[IpakTueckoe NpUMEHEHNE TEOPEM CHHYCOB

15
1 KOCUHYCOB
16 KonTponsnas padbora no teme "Penienne bubnuorexa [JOK
TPEYroJIbLHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTre o npeobpazoBaHUM 11000 https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE AIEMEHTHI MOJ0OHBIX bubnuoreka [JOK
¢buryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX
duryp
Teopema o mpon3BEICHUU OTPE3KOB XO
20 Teog)eMa 0 H}fl;)OI/ISBCJiIeHI/II/I OTT;)&KOB . bubmorexa LIOK
. https://m.edsoo.ru/8a14406e
CEKYIIHX, TeOpeMa O KBaJpare KacaTeIbHON
Teopema o0 mpon3BEICHUN OTPE3KOB XO
21 Teo;)eMa 0 H§OI/I3BC§CHI/II/I OTTppe3I<OB . bubmmorexa LIOK
. https://m.edsoo.ru/8al441a4
CEeKYIIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
T
22| reopewa o npowsmescnn otpercon BuGmoexa LIOK
P P A p . https://m.edsoo.ru/8al442da
CEKYIIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
23 [IpumeneHne TeopeM B pelieHUU bubnuoreka [JOK
reOMETPUUYECKHUX 3a7a4 https://m.edso0.ru/8a143f06
24 [IpumeneHne TeopeM B pelieHUU bubnuoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a1443fc
[Ipumenenue TeopeM B pelIeHUH Brbmaorexa LJOK
25 https://m.edsoo.ru/8al14457
reOMETPUUECKUX 3a/1a4 3
26 FIPIHZESH;;{(?;I&E;ZO;? ri)O6IIfIM§AeT NYECKUe bubmorexa LIOK
peobp A o p https://m.edsoo.ru/8a1447a8
COOTHONIEHUS B OKPYKHOCTHU
27 Omnpenenenne BeKTOpoB. PU3HUECKUI 1 bubnmoreka [JOK

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI BEKTOPOB

https://m.edso0.ru/8a14496
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0

CnoxeHue U BRIYUTAaHHC BCKTOPOB,

bubmuoreka [IOK

28 YMHO>KEHHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHure ¥ BBIYUTaHUE BEKTOPOB, Et?i?;%?:é(sigr(aga 14445
YMHOKEHHE BEKTOPA Ha YHCIIO 5
30 CrnosxeHre ¥ BEIYUTAaHHE BEKTOPOB,
YMHOKEHHE BEKTOpA Ha YUCIIO
31 PaznoxxeHnue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmrorexa IJOK
https://m.edsoo.ru/8al44fbe
CkassipHO€ NMPOU3BEICHNE BEKTOPOB, €TI0 bubnuoreka [JOK
33 _
MPUMEHEHHE JIJI1 HAXOXKJCHUS IJIMH U YIJIOB https://m.edso0.ru/8a14539¢c
CkassipHO€ NMPOU3BEICHNE BEKTOPOB, €TI0 bubnuoreka [IOK
34 :
MPUMEHEHHE JIJI1 HAXOXJECHUS IJIMH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3aga4d ¢ moMoOIIBI0 BEKTOPOB bubmmorexa LIOK
5 B P https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4d ¢ moMOIIBI0 BEKTOPOB bubmmorexa LIOK
g B P https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB ISl pEeIIeHUs 3a/1a4
bu3ukn
bu6mmoreka [IOK
38 KonTponsnas pabora no teme "Bekropst” https://m.edsoo.ru/8a145b0
8
39 JlexapTOBBI KOOPMHATHI TOUYEK Ha
TIJIOCKOCTH
. bu6mmoreka [JOK
40 /PABHCHHE NPAMOH https://m.edsoo.ru/8a145c48
41 YpaBHEeHHE NpsIMON
42 YpaBHEHHE OKPYKHOCTH bub6muoreka [IOK
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https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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https://m.edsoo.ru/8a144c3a
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https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

https://m.edso0.ru/8a14635a

KOOpI[I/IHaTBI TOYCK IICPECCUCHUA

bubmuoreka [IOK

43 - https://m.edso0.ru/8a14662
OKPY)KHOCTH U MPSMOM 0
44 Meroa KoOpauHaT IIPHU pEeLICHUN
TCOMETPUYCCKHX 3a/1a4, MPAKTUYSCKUX 3a/1a9
45 Meroa KoOpauHAT IIPHU pELICHUN
T€OMETPUYCCKHX 3a/1a4, MPAKTUYSCKUX 3a/1a9
16 Meroa KoOpauHAT IIPHU pELICHUN
TCOMETPUYCCKHX 3a/1a4, MPAKTUYSCKUX 3a/1a9
KonTponsHas pabota no teme "JlekapTOBBI bubnuoreka [JOK
47 " :
KOOPJMHATHI HA INIOCKOCTH https://m.edsoo.ru/8al146e0e
48 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, BEIYMCIICHHUE bubnuoreka [IOK
UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bu6moreka [IOK
49 Hucno m. Jlmnia OKpYKHOCTH https://m.edsoo0.ru/8al472c8
bu6moreka [IOK
50 Hucno m. Jlmnia OKpYKHOCTH https://m.edsoo.ru/8al4714c
51 JlnnHa TyTH OKpY>KHOCTH
52 Panunannas mepa yria bubmrorexa IIOK
! payr https://m.edsoo.ru/8al4714c
bu6mmoreka [IOK
53 [Tnomanp kpyra, ceKTopa, CerMmeHTa https://m.edsoo.ru/8a14742
6
bubmuoreka [JOK
54 [Tnomans kpyra, ceKTopa, cerMeHTa https://m.edso0.ru/8a14775
0
bu6mmoreka [JOK
55 [Inomans kpyra, CEKTOpa, CErMeHTa https://m.edsoo.ru/8a14775
0
56 [lonATHE O ABM>KEHUH TUIOCKOCTH bubmorexa LIOK

https://m.edsoo.ru/8a147c82
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https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
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https://m.edsoo.ru/8a147c82

bubmuoreka [IOK

57 [TapannensHbIi IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/8al47f16
. bu6mmoreka [IOK
58 [TapannenbHbIN IEPEHOC, IOBOPOT 1 https://m.eds0o.ru/8al47f16
59 [TapannenbHbIN IEPEHOC, TOBOPOT 1
60 [TapamiensHbIi IEpeHOC, TOBOPOT 1
61 [IpuMeHeHne NBWKEHMI PU PEILIEHUH 3a4a4 1 bubmiorexa HOK
https://m.edso00.ru/8a1480e2
KonTponsHas pabora no remam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH. 1
OKpyXHOCTb. JIBUKEHHUS TIIOCKOCTH"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6moreka [IOK
63 3HaHWW. I3MepeHre reoMeTpHIecKuX 1 https://m.edso0.ru/8a14852
BEJTUYHH. TPeyrobHIKN 4
[ToBTOpEeHME, 0000IIIEHNE, CHUCTEMATU3AIIHS bu6moreka [IOK
64 3HaHui. [lapannensHsie n 1 https://m.edso0.ru/8a14865
MepIEHIUKYIISIPHBIC TIPSIMBbIE 0
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS
65 3HaHU. OKPYKHOCTb U KPYT. 1
['eomeTpuueckre MoCcTpoeHHs. YTJIbI B
OKPYXHOCTH
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
66 3HaHul. BrivcaHHbIe U OIIMCAaHHBIE 1
OKPY>KHOCTH MHOTOYTOJIbHHKOB
bubmuoreka [JOK
67 Hroropas koHTpoJbHas paboTa 1 https://m.edso0.ru/8a14892
0
68 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 1
3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68
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