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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus KaK OJMH U3 OCHOBHBIX Pa3J€JI0B NIKOJIbHON MaTeMaTUKH, UMEIOIINMI
CBOEH 11eJ1bI0 00ECTIEYUTh U3YUEHHE CBOMCTB U pa3MepoB (PUTyp, UX OTHOIICHUM U
B3aMMHOE PaCIIOJIOKEHHUE, OMIUPAETCS Ha JJOTUYECKYIO, T0KA3ATEIbHYIO JIMHUIO.
LleHHOCTD M3Yy4YE€HUS TEOMETPHUH HAa YPOBHE OCHOBHOTO 00OIIIEro 00pa3oBaHMs
3aKJII0YAETCS B TOM, YTO O0YUYaIONIUHCS YUYUTCSA POBOJUTH JOKa3aTEIbHbIE
pPacCyKJI€HUs, CTPOUTH JIOTUUYECKHE YMO3AKIIOUECHUS, I0KA3bIBATh HCTUHHBIC
YTBEPKIEHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHUS «OT
MPOTUBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, (OPMYITHPOBATH OOpATHBIC
yTBepxkaeHus. B 00yuyeHnn yMEHHIO pacCyX1aTh COCTOUT BaXKHOE
BOCIIUTATENbHOE 3HAYECHUE U3YUCHUSI TEOMETPUU, TPUCYILIEE UMEHHO
OTEUYECTBEHHON MAaTEeMaTUYECKOMW IIKOJIE.

Btopoil 1uenpi0 H3ydeHUsT T€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA IPHU PEUICHUHU KaK MAaTEMaTUYECKUX, TaK W MPAKTUYECKUX 3a/ad,
BCTPEUAIOIINXCSI B  pealbHOW  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYMCIIUTEIbHAS JIMHUS B U3YYEHUHU T€OMETPUH B WIKOJE. ISl 3TOrO y4uTemnto
pEeKOMEHJIyeTcsl  moabupaTh  3ajaud  MPAKTHYECKOro  Xapakrepa  JUid
paccMaTpUBaEMbIX TE€M, YUUTh OOYYaIOIIUXCS CTPOUTh MATEMaTUYECKUE MOJCIIH
peanbHbIX JKU3HEHHBIX CHUTYyallui, TMPOBOAUTH BBIUYMCICHUS U OILCHUBATH
aJIEKBATHOCTh TMOJIYYEHHOTO pe3yibrata. KpaliHe BakHO MNOMYEPKMBATH CBA3U
r€OMETPUHU C JAPYTUMHU MpeaMeTaMu, MOTUBHUPOBATh UCMOJb30BAThH ONpPEICICHUS
reOMETPUYECKUX (DUTYpP U TOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOTYUYCHHBIX
yMeHUM B (U3MKE W TEXHUKE. OJTU CBA3M HamOoJiee SPKO BUIHBI B TeMax
«Bekrope», «TpUrOHOMETPUYECKHE COOTHOLIEHHUS», «Meron KoopAuHAT» U
«Teopema ITudaropay.

OOyuenue npenmery Aa€T BO3MOKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 311P
TOYHYIO, PAIlMOHAIbHYIO U MH(POPMATUBHYIO pedb, yMEHUE OTOUpaATh Haubosee
MOIXO/ISIININE SA3BIKOBBIC, CHMBOJIUYECKUE, TpaduuecKue cpecTBa Al BHIPAKCHUS
CYXKJICHUI U HAIJISIIHOTO UX MPEICTABICHUS.

[Iporpamma otpaxaet cojepxkanure o0yueHus npeamety «I'eoMeTpus» ¢ yueTom
0CcOoObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEHN oOydaromuxcs ¢ 3[1P. OBnagenue
y4eOHBIM IIpeIMeToM «I eoMeTpusi» MPEACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[1P. ¥V obyuaromuxcst ¢ 31IP Hanbosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHUH CJIOBECHO-JIOTHYECKUX (DOPM MBIIIUICHUS, TOATOMY a0CTPaKTHBIC U
OTBJICUCHHBIE KATETOPUH UM TPYIHOJOCTYIHBI. B TOXe Bpems Ipu CrieliuaibHOM
o0y4yeHnH 00y4aroIuecs MOTYT BBITIOJHATE 33JIaHus 110 aroputmy. OHu
BOCIIPUUMYHBBI K TIOMOIIIN, MOTYT BBIITOJIHUTH IEPEHOC HA AaHAJIOTUYHOE 3a1aHUE
YCBOEHHOTO crioco0a perieHusi. CHIKEHNE Pa3BUTHSI MBICTUTEIBHBIX ONEpaIuii u
3aMEJIJICHHOE CTAHOBJICHUE JIOTUYECKUX AEUCTBUNA MPUBOIAT K HEIOCTATOUYHOU
OCMBICJIEHHOCTH COBEPIIAEMbBIX YUEOHBIX ACHCTBHA. Y 00y4aroOnInXcs 3aTpyJHEHBI
CUYETHBIE BBIYMCIICHUS, TPOU3BOIUMbIEC B yM€. B MUCbMEHHBIX BHIUUCICHUSIX OHU
MOTYT MPOMYCKATh OJIUH U3 TPOMEKYTOUHBIX I1aroB.



Pemenue 3amay conpsikeHo ¢ TPYTHOCTIMU 0OPMIIEHUS KPATKOU 3ariCH,
MIPOBE/ICHUSI aHAJIM3a YCIOBUS 3a]1a4M, BBIJICIICHUS CYIIECTBEHHOTO.
Oo6yuaromuecs ¢ 3I1P 3aTpynHstOTCs CAeNaTh YMO3aKIIOUEHHE OT OOIIETo K
YaCTHOMY, HEPEJIKO BHIOMPAIOT HEPALIMOHATIBHBIE CIIOCOOBI peIlIeH!Us, HHOTIa
OTPaHUYMBAIOTCA MAHUITYJISIIUSMU C YUCIIAMH.

[Tpu n3ydyennn reomeTpuueckoro marepuaia odydarommuecs ¢ [P crankupatorcs
C TPYAHOCTBIO JI€NIaTh JIOTUYECKUE BBIBOJIbI, CTPOUTH MOCIIEIOBATEIbHbBIC
paccyxaenus. HermpouHblie 3HaHUS OCHOBHBIX TEOPEM T€OMETPUHU TIPUBOJIUT K
OmurOKaM B PEIICHUN TeOMETPUIECKUX 3a1a4. OOydaromnuecss MOTyT MOMEHUTh
dbopmyIy, HEMTPaBUIBLHO MPUMEHHUTH TeopeMy. K cepbe3HbIM ommbKamM B pelICHUH
3a/1a4 MPUBOJIAT HEJOCTATOYHO PA3BUTHIC MTPOCTPAHCTBEHHBIE TIpeAcTaBIeHHs. MM
CJIOKHO BBITIOTHUTH YEPTEK K YCIOBHUIO, B MUCHMEHHBIX pa00TaX OHU HE MOTYT
MIPUBECTH OOBSICHEHUE K YEPTEKY.

To4HOCTH 3alIOMUHAHUS U BOCIIPOU3BEICHUSI yUeOHOT0 MaTepraia CHIKEHBI TI0
MPUYHUHE CTA00CTH MHECTUYECKOM JESATENbHOCTH, CY>KEHHs 00beMa MaMsITH.
Oo6yuaromumces ¢ 3[1P Tpebyercs Gosibilie BpeMeHU Ha 3aKperjieHue MaTepuana,
aKTyalu3alus 3HaHUH MO0 OIope P BOCTIPOU3BEICHUH.

Jl71st mpeofoneHust TPYAHOCTEM B M3yUYeHUH YU€OHOT0 MpeaMeTa Heo0Xo1uMa
ajanTtaius o0beMa U Xapakrepa yueOHOTro MaTepualia K Mo3HaBaTeIbHbIM
BO3MOXHOCTsM yuaruxcs ¢ 3[1P. Crnenyer yueOHbIN MaTepra MpenoaHOCUTh
HEOOJIBIITUMU TTOPIIUSIMH, YCIIOKHSS €T0 MMOCTEMEHHO, H3ICKUBATH CITOCOOBI
aJanTayy TPYIHBIX 3aJaHUi, HEKOTOPBIC TEMBI JaBaTh KaK 03HAKOMHUTEILHBIC,
UCKJTIOYaTh OT/AEIbHBIC TPYAHbBIE T0KA3aTeIbCTBA; TEOPETUUECKUN MaTepral
PEKOMEHIyeTCs U3y4aTh B MPOIIECCe MPAKTHUECKOHN AEITeTbHOCTH IO PEIICHUTO
3amad. OpraHn4ecKoe eIMHCTBO NPAKTUYECKON U YMCTBEHHOM IEATENBHOCTH
yUYalnmxcs Ha ypokax MaTEMaTHKH CIIOCOOCTBYIOT POYHOMY U CO3HATEIILHOMY
YCBOCHUIO 0a3MCHBIX MAaTEeMaTHUECKUX 3HAHUHN U yMeHuii. OOydeHne yueOHOMy
MPEAMETY CTPOUTCS HA CO3JJaHUU ONTUMAIIBHBIX YCIIOBHUH JJIs1 yCBOCHUS
nporpaMmmMHoro matepuaina odydaromumucs ¢ 311P. bonbiioe BHUMaHue yaensercs
oTOOpy yueOHOTO MaTepralia B COOTBETCTBUU C MIPUHIIMIIOM JOCTYITHOCTH TPU
COXpaHEHUH O0IIero 6a30BOTO YPOBHS, KOTOPHIN JOHKEH MO CONECPKAHUIO U
00BeMy OBITh aTaNTHPOBAHHBIM i 00y4atomuxcs ¢ 3[IP B cooTBeTcTBHM € UX
0CcOOBIMH 00pa3oBaTENbHBIMU MOTPEOHOCTIMU. ClieyeT 00JIeTYUTh OBJIAJICHUE
matepuaoM obydaromumucs ¢ 3[1P mocpeacTBoM ero aetaabHOro 0OBICHEHUS C
CUCTEMATHYCCKUM ITOBTOPOM, MHOTOKPATHOW TPEHUPOBKHY B IPUMEHEHUHN 3HAHHMA,
UCITOJIB3YsI IIPUEMBI aKTyaHu3aluy (Bu3yaiabHas ornopa, mamsaTtka). [Iporpamma
IpeaycMaTpuBacT BHECCHHE HEKOTOPBIX M3MECHECHHIA: YMEHbBIIIEHHE 00beMa
TEOPETHUYECKHUX CBEJICHUI, BRIHECEHUE OT/CIBHBIX TEM WIIH LIEJIbIX Pa3/eiioB B
MaTepHabl i1 0030pHOTr0, 03HAKOMUTEILHOTO U3YUYEHUSI.

CornacHo yueOHOMY TIaHy B /-9 Kitaccax m3ydaercsi ydeOHbINA Kypc
«I"eomeTpusi», KOTOPBII BKIIOYAST CIIEAYIONINE OCHOBHBIC PA3/Ieibl COICPKAHUS:
«["eomeTrprueckue GUrypsl U UX CBOMCTBa», «M3MepeHne reoMeTpuIecKux



BEJIMUMHY, a TaKxKe «J[ekapToBbl KOOPJAUHATHI HA MIJIOCKOCTHY, « BEKTOpHI»,
«/IBmxenus mnockoctu» u «IIpeodpazoBanus mogo0us».

YyeOHbIll TJIaH MOpeaycMaTpUBaeT H3y4YEHHE TeOMETpUM Ha 0a30BOM YpOBHE,
UCXOJI1 U3 He MeHee 68 yueOHBIX 4acoB B Y4EOHOM TOJy, BCErO 3a TPHU roja
oOyuenus — He MeHee 204 yacos.



COAEPXKXAHUE OBYUEHUA

[Iporpamma npeaycMaTpruBaeT BHECEHUE HEKOTOPBIX U3MEHEHUIN: YMEHBIICHUE
o0BeMa TEOPETUIECKUX CBEJCHUHN, BBIHECCHUE OTIACIBHBIX TEM WIIH IIEITBIX
pas3zenoB B MaTepualbl Al 0030pHOT0, O3HAKOMHUTEIBLHOTO N3Y4YeHHsI (KYPCHBOM
0003Ha4Y€HbI TEMbI, U3YYEHHE KOTOPBIX IPOBOJUTCS B 03HAKOMHUTEIILHOM IIJIaHE)

7 KIIACC

Hauvanenbie noHsTHs reoMmeTpun. Touka, mpsmas, OTPE30K, Jyd. YToi. Bubl
yriioB. BepTukanbHubie 1 cMexHbIE YIUIbl. buccekTpuca yria. JlIomanas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.
Cummempuunvle gueypui. OcrHosmbie ceolicmea ocegoti cummempuu. IlpuMepsl
CUMMETPUU B OKPYKAIOILLEM MUPE.

OcHogHble noCMpPOoeHUsi C NOMOWbBIO YUPKYIS U IUHEUKU.

TpeyronsHuk. Beicota, MmeauaHna, OuccekTpuca, ux cBocTBa. PaBHOOEIpEHHBIN 1
PaBHOCTOPOHHUI TpeyroibHUKA. HeEpaBeHCTBO TpEeyroabHUKA.

CBolicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIBLHUKOB.

CBOMCTBa U NIPU3HAKY NapAILIETBHBIX NPAMBIX. CyMMa yIioB TPEYTOJIbHUKA.
BHenrnue yriel TpeyroyJbHUKA.

[IpssMOyroJIbHBIN TpeyroapHUK. CBOMCTBO MEAMAHBI ITPSMOYTOJIBHOTO
TPEYrOJIbHUKA, IIPOBEAEHHOM K TUNIOTEHY3€. [[pr3Haku paBeHCcTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTroNbHUK C YIiioM B 30°.
HepaBeHCcTBa B TEOMETPUN: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEeM yIJie U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

I'eomempuueckoe mecmo mouex. buccekrpuca yriia u cepeIMHHbIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyKHOCTb U KpYyT, XOpJAa U IHaMeTpP, UX CBOMCTBA. B3anMHoe pacnonoxeHue
OKPYKHOCTH M npsimoil. KacarenbHas u cekymas K OKpy>KHOCTH. OKpy>KHOCTBb,
BIIMCaHHasA B yroJl. BnimcanHas U onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBoictsa. YactHble
clly4au napajjiesiorpaMMoB (ITPsIMOYTOJIBHUK, pOMO, KBaJpar), X MPU3HAKU U
cBoiicTBa. Tpamneuusi, paBHOOOKas Tpamnenusi, €€ CBOWCTBA U MPU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Memoo yosoenus meduansi. llenmpanvuas cummempusl.

Teopema @aneca u meopema o nponopyuonaibHulx ompeskax. CpeiHue JTUHUU
TPEYroJIbHUKA U Tpaneuuu. [{enmp macc mpey2oabHuKa.

Ilooobue mpeyzonvrukos, Kod¢puyuenm nodoous. Ilpuznaxu noooous
mpeyeonvhuxos. lIpumeneHne noaoous Npu peuieHnH MPaKTUIECKUX 3a/1a4.
CpoiicTBa miomajeii reomeTpudeckux ¢puryp. @opmMyssl 1Isl IIIOMATHN
TpeyrojbHHKa, Mapaenorpamma, pomoa u tTpanenui. OTHOIIEHUE TIIOIACH
no1I0OHBIX (Uryp.



Brruncnenne miomanaen TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema ITudaropa. [lpumenenune Teopems [Iudaropa npu pemreHnn
MPAKTUYECKUX 33/1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIJia NPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYECKHE PYHKITUU
yrioB B 30°, 45° u 60°.

BrnmcaHHbIe M LEHTpaJbHBIE YIUIBI, YIOJI MEXIY KAacaTeJIbHOM M XOpIAOH. YTIJIbI
MEXKIy XOpJaMHU M CEKyUIMMH. BIMCaHHBIE W ONHCAHHBIE YETBIPEXYTOJIbHUKHU.
B3auMHoe pacnonoxeHue AByX OKpyxkHocTedl. Kacanue oxpyxuocteil. OOuue
KAacaTEeIbHBIE K IBYM OKPYKHOCTSIM.

9 KNIACC

Cunyc, kocunyc, Taaresc yriaos oT 0° o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CUHYCOB. Pemenne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
IIpeobpaszosanue nooobus. Ilooobue coomeemcmeenHvix 21eMeHMO8.

Teopema o npoussedeHuu ompe3Ko8 Xxopo, meopemul 0 NPOU3BEOEHUU OMPE3KO8
CeKyuux, meopema o Keaopame KacamenbHoll.

Bekrop, nnHa (MOyJib) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IPOTHBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepaluu HaJ BEKTOpaMu. PasiioxkeHnne BEKTOpa 1o IBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopannatel Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB,
MIPUMEHEHUE JJIsI HAXOKJACHHUSI IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATEI Ha IIJIOCKOCTU. YpasHeHnus npsamoi i OKPYKHOCTH B
KOOPAMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSIMbIX. METOI KOOpAUHAT U €T0O
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHHUKH. J[JIMHA OKpPYKHOCTH. ['patycHast u paguaHHas
Mepa yTJila, BBIYMCIEHUE JUIMH AYT OKpykHOCTeH. IInomane kpyra, cekropa,
CErMEHTa.

Hsuoicenus niockocmu u 6Hympenuue cummempuu uzyp(anemeHmapoie
npeocmasnenus). Ilapannenvusiii nepenoc. Ilosopom.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYEeCKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccrOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM HU
OCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHM, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIbI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHYECKOM HayKu Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, TANOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IIpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI MJIi OKPY’KAIOIIEH Cpelbl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEIIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XapPaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHUS] U BBIBOJIBI MO pe3yjbTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH HWHGOpPMAIlMHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7a4dl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe 00CYXJIEHHsI 3a1aBaTh BOMPOCHI 110 CYLIECTBY OOCYKJIAEMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU PEIICHUN YUYEOHBIX MaTEMATUYECKUX 3a]1ay;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax padoTel (0OCykaeHusa, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI pEeUIEHUH C Y4ETOM HOBOM MH(MOpMAIIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEIbHOCTH MOCTABICHHOM LEIU U
YCIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHIKCHHUS WA HEAOCTIKCHHS LEJH,
HaXOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
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MNPEIMETHBIE PE3YJIbTATDI

OcBoenne yuebHOro Kypca «['‘eomerpus» Ha ypOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHMsI JOJKHO OOECHe4YMBaTh JOCTHKEHHE CICAYIONINX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacno3naBaTh n3y4eHHbIE TEOMETPUYECKUE (DUTYPBI, ONIPEICIISITh UX B3aUMHOE
pacrnoyioxkeHue, n300paxaTh TeOMETpUUECKUE (PUTYPHI; BBIMOIHATH YEPTEKHU 1O
YCJOBHIO 3a7a4uu. MI3MepsTh TMHEHHBIE U YTIOBbIE BEJIMYMHBL. Pelats 3aqaumn Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyro OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEabHOU
KU3HH, pa3MEepOB MPUPOAHBIX OOBEKTOB. Pa3nnuate pazMepsl 3TUX OOBEKTOB IO
NOPSIJIKY BEJIMYUHBI.

CTpouTh UepTEXH K TEOMETPUUECKUM 33]1a4aM (C UCIOIb30BAHUEM CMBICIOBOM
OIOPBI: HABOALIME BOIPOCHI /UK aJrOpUTMa YYEOHBIX IEUCTBUI).
[lonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATH IPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 33/1au.

[TpoBOIUTE JOKA3AaTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tosp30BaTHCS MPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MeAMaHbl, IPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHNN T€OMETPUUYECKUX 3a]1a4 (C UCITOJIb30BAaHUEM
3pUTEIHLHON HATTISAHOCTU W/UITKM BepOAIbHOM OTIOPHI).

Onpenensts nNapawiedbHOCTh MPSMBIX C IOMOIBIO YIJIOB, KOTOPbIE 00pa3yer ¢
HUMHU cexymas. OnpenensTe napajieabHOCTh IPSAMBIX C IOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIICHUSI U HAXOAUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B
Tr€OMETPUUECKHX 3a/1a4aX C UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB yTIJI0B, 00pa30BaHHBIX MPHU MEPECCUCHUN ABYX
napajuiebHbIX OPSIMBIX CEKyLIEH. Pemars npakTuyeckue 3aa4d Ha HaX0KIEHUE
YTJIOB.

HMeTp npeAcTaBieHUE O NOHATHE T€OMETPUYECKOT0 MECTA TOYEK.
DopMyIHpOBATh ONPEAEIEHUS OKPYKHOCTH M Kpyra, XOpJbl U [uaMeTpa
OKPYKHOCTH, M0JIb30BATHCS UX CBOMCTBAMH. Y METh ITPUMEHSATH 3TU CBOMCTBA IIPU
pELIeHUH 3a4a4.

OpueHTHPOBATHCS B MOHATHSX: ONMKUCAHHAS OKOJIO TPEYTOJIbBHUKA OKPYKHOCTb,
LEHTP OMUCAHHOM OKpYX)HOCTH. OniepupoBaTh Ha 6a30BOM YpOBHE (aKTaMH O
TOM, 4TO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIMHHBIC MEPIICHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS
B OJTHOM TOUYKE.

OpueHTHPOBATHCS B MOHATUSX U ONIEpUPOBATh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, TEOPEMA O NIEPIIEHAMKYJIIPHOCTH KacaTeJIbHOM U paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHH:.
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HNmeTh npencTaBiieHUEe 0 MPOCTEUIINX T€OMETPUUECKUX HEPABEHCTB, UX
MIPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C IMOMOIIBIO LHUPKYJIS H
JIMHEWKHU.

8 KUIACC

Pacnio3zHaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
MX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpPOBATHCS B IMTOHATUH — TOYKH IIEPECEUCHUS] MEIMAaH TPEYTOJIbHHUKA
(meHTpa Macc) B pelieHrr 3a1a4.

Brnagets noHsTreM cpeaHen JIMHUU TPEYTOJIbHUKA U TPAIeUU, IIPUMEHSITh UX
CBOMCTBA IIPU PELICHUU POCTEUIINX F€OMETPUYECKUX 3a1a4. FimeTh
IpeacTaBieHue 0 Teopeme Paneca U TeopeMe O MPONOPLUOHAIBHBIX OTPE3KaX,
IPUMEHSATH UX JUJIS PELICHUS PAKTHYECKUX 3a/1a4 (C OIOPOM Ha 3pUTEIIBHYIO
HarJsIHOCTh).

[IpuMeHsTh MPU3HAKU MO00HS TPEYTOJIBHUKOB B PEIIEHUN HECIIOAKHBIX
F€OMETPUYECKUX 3a7a4.

[Tonb3oBaThcs Teopemoit [Iudaropa 11 pemieHuss reOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Bianets NOHATUSAMH CUHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO yria
MPSAAMOYTOJIBHOTO TPEYTOoJbHUKA. [1071630BaThCA STUMH NOHATUSAMMU JJI PELIEHUS
INPAKTHYECKUX 3aja4 (Ipy HEOOXOAMMOCTH C OMOPOM Ha aIrOPUTM MPaBUIIA).
BoraucisaTs (pa3nuyHbIME c1Ioco0amu) (C OTOpoii Ha CIIPAaBOYHYIO HH(GOPMAIIHIO)
IUIONIA/(b TPEYTOJIbHHUKA U MJIOIAAN MHOTOYTOJIBHBIX (QUTYp (II0JIb3YACH, T
HEO0XO0UMO, KaJIbKyJIATOpOoM). [IpUMEHSTh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX
3a/1a4ax.

Bitazers NOHATUSAMM BIIMCAHHOTO M LIEHTPAIBHOTO YIJIA, UCIIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJ1aX MEXKIY XOpJaMu (CEKYIIMMM) U YTII€ MEXIY
KacaTeJIbHON Y XOPIOHU MPHU PEUICHUH MTPOCTEUINX T€OMETPUUECKUX 3a7aY.
BrnageTts NMOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIBHUKA MPH PELICHUN NMPOCTEUIINX 3a/1a4.

[IpyMEHATh TMOJyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKHE
MOJENH U1 3a/1a4 PEATBHON KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TNPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

9 KIIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YTIIOB, HAXOJUTH C UX MIOMOIIBIO
pa3IuYHbIE AIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA («PELICHHE
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaX0onUTh (¢ TOMOIIBIO KAIbKYJISATOPA) JJINHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHH.
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[Tonp3oBatbes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM ISl HAXOXKAECHUSI COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO MH(OpMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB ISl HAXOKJEHUS Pa3IMYHbIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIICHNE TPEYTOJIBHUKOBY), IPUMEHSATh UX IIPU
pELICHNN NPOCTENIINX T€OMETPUUECKHX 3a/1au.

Brnanets nonstusiMu npeoOpa3oBaHust IOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX (uryp. [Tonbp3oBaThes cBOWCTBaMU O00US TPOU3BOIBHBIX GUTYD,
YMETb BBIYHMCIISATH JJIMHBI U HAXOAUTH YTIIbl Y MOAOOHBIX GUTYp (IO aIropuTMy
y4eOHbIX JieicTBU). [IpuMeHsATh cBOMCTBA MOAO0OMS B MPAKTUYECKHX 3a/1a4ax.
YMeTh MPUBOAUTD IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.
[Tonp30BaThCs TeopeMamu (110 BU3yalbHOM OMope) O MPOU3BEICHUHN OTPE3KOB
XOp/1, 0 IPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeIbHOM!.
[Tonb30BaThCs BEKTOpaMH, TOHUMATh UX TEOMETPUUECKUN U (PU3UUYECKUN CMBICI,
IPUMEHATH UX B PEIICHUN T€OMETPUUYECKUX U (pru3nueckux 3anad. [lpumenars
CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB JIJIsl HAXOKICHUS JITMH U YTJIOB.
[Tonb30BaThCs METOJIOM KOOPJIMHAT HA MJIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
reOMETPUYECKUX U MIPAKTUUECKUX 3ajad.

Bnanets NOHATHSIMU IPAaBUIBHOIO MHOTOYTOJIbHUKA, IJTUHBI OKPY>KHOCTH, JITTUHbI
JYTH OKPY>KHOCTH U PaJIiaHHOW MEpBI yTiia, yMETh BBIYUCIIATH IUIOIIAlb Kpyra U
€ro yacTteil (¢ onopoii Ha cpaBoYHy0 HHpopMaluio). [IpuMeHsITh nosydYeHHbIE
YMEHHsI B MPAKTUIECKUX 3a/1a4ax.

Haxonuth ocu (WM HEHTPBI) CAMMETPUH (PUTYD, IPUMEHSTH IBHKCHUS
IUTOCKOCTH B MIPOCTEUIITNX CIydasiX.

[IpuMeHsTh MONy4YeHHBbIE 3HAHUSA HA TPAKTUKE — CTPOUTh MaTEeMaTHUYECKHE

MOJIEINH JIJIS 3a/1a4 PeaTbHON JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TPUMEHCHHEM IIOA0OUS M TPHUTOHOMETPHUYECKUX (PYHKIHMH (MOJB3YsCh, TJIC
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

KoanuecTBO 4acos

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

TpeboBanus K
pe3yJbTaTam
COIJIACHO
IIporpamme
BOCIIUTAHUS

IIpocreiimme
reoMeTpuyeckue GUrypsl u
ux cBoiictBa. I3mMepenue
reOMETPUUYECKUX BEIUYUH

14

bu6nmoreka [JOK

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

Beipaxxaer
MO3HABATENbHBIC
MHTEPECHI B Pa3HBIX
MPEIMETHBIX
o01acTax ¢ yuéTom
WH/IUBUYaJIbHBIX
MHTEPECOB,
CIIOCOOHOCTEH,
JIOCTH>KEHUI.
OpueHTHpOBaH B
JeSITeTTbHOCTH Ha
HayYHbIE 3HAHUS O
PUPOJIE U
oOmrecTBe,
B3aHMOCBSI35X
YeJI0BEKa ¢
MIPUPOJHON U
COLIMAJIBHON CPEION.
Pa3BuBaer HaBBIKK
WCTIOJIH30BaHUS
Pa3INYHBIX CPEACTB
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https://m.edsoo.ru/7f415e2e

[IO3HaHUS,
HAKOIUICHUS 3HAaHUN
0 MHUpe (s3bIKOBas,
YUTaTeIbCKas
KYJIbTYpa,
JIESITEIIBHOCTD B
MH(POPMALMOHHOM,
udpoBoH cpene).
JeMoHncTpHpyeT
HaBBIKU
HaOJIIOIEHUH,
HAKOIUIeHUs (HaKTOB,
OCMBICIICHHUS OTIbITA
B
€CTECTBEHHOHAY4YHOH
Y TYMaHUTApHON
00J1acTSIX TO3HAHUS,
HCCIIEN0BATEIBCKON
JIESATEIIBHOCTH.

TpeyroinbHUKN

22

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

Beipaxxaer
MO3HaBaTEIIbHbIC
UHTEPECHI B pa3HbIX
IpeAMETHBIX
o0acTsaX ¢ yuéTom
VHIUBHUTyaTbHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JIOCTH>KEHUI.
OpueHTHpOBaH B
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https://m.edsoo.ru/7f415e2e

JIESATEIIbHOCTH Ha
Hay4yHbIE 3HAHUS O
IpUpOJE U
00111eCTBE,
B3aMMOCBA35X
4eJloBeKa ¢
IIPUPOJHON U
COLIMAJIBHOU CPENON.
Pa3BuBaer HaBbIKM
UCIOJIb30BaHUs
Pa3IMYHBIX CPEICTB
IIO3HAHUS,
HAKOIUICHUs 3HaHUUI
0 MUpE (A3bIKOBas,
YUTATEIbCKAs
KYJIbTYpa,
JIeSITEIbHOCTD B
MH(pOPMAIITUOHHOM,
uudpoBoH cpene).
JeMoHncTpupyeT
HaBbIKU
HaOJII0ICHUM,
HaKOIUIeHUs (haKTOB,
OCMBICJIEHHUS OTIbITA
B
€CTECTBEHHOHAYYHOH
Y TYMaHUTApHOU
00J1acTsX MO3HAHUS,
HCCIIEN0BATEIbCKON
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JACATCIIbHOCTH.

Bripaxkaer
TOTOBHOCTb
OLICHUBAThb CBOE
IIOBEJICHUE U
MOCTYTIKH,
IOBEJICHUE U
MOCTYIIKHU JAPYTHUX
JIIOEN C MO3ULINI
TPaIUITMOHHBIX
POCCUICKUX
JTyXOBHO-

[TapamiensHble npsMbIe,
HPaBCTBCHHBIX

14 1 bubmuoreka [JOK
CyMMa YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e

LIEHHOCTEN U HOPM C
Y4E€TOM OCO3HAHUS
HOCJIENCTBUI
IOCTYIIKOB.
[IposiBisieT
YBa)KE€HUE K
HWCTOPUYECKOMY U
KYJIbTYPHOMY
HACJICIUIO CBOCTO U
JIPYTUX HApOIOB
Poccun

Co3HaeTr Ba)XHOCTb
OKpY>KHOCTb U KpYT. Bu6morexa [JOK TPYIOT00uS,
oOyueHus Tpyay,

https://m.edsoo.ru/7f415e2e
HOCTpoeHI/ISI HaAKOIIJICHUS

I'eomerpuueckue 14 1

HAaBBIKOB TPY10BOM

17



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

JIESITEIIBHOCTH Ha
MPOTSKEHUH KU3HU
JUISL YCIICUTHOM
po¢eCCHOHATBHON
camopealin3alyy B
pOCCHIICKOM
o01ecTBe.

Pa3BuBaeT HaBBIKH
HCITOJIb30BaHUS
Pa3IMYHBIX CPEJICTB
MMO3HAHMUA,
HaKOIJICHUS 3HAHUH

5 [ToBTOpeHME, 0600IIEHNE 4 bu6mmoreka [IOK 0 MHpE (A3BIKOBAs
3HAHUH https://m.edsoo.ru/7f415e2e ’

YUTATEIbCKAS
KYJIbTYpa,
JIeATEILHOCTD B
MH(POPMALMOHHOM,
uudpoBoH cpene).

6 0

OBIIEE KOJIMYECTBO HACOB 68 0

10 [TIPOT'PAMME

18



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

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u

TeM MPOrpaMMbl

YeThIpEXYroJbHUKN

KoaunuecTBO 4acoB

Bcero
padoThI

12 1

KoHnTtpoJbHbie

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nunorexa LIOK

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

TpeboBanus Kk
pe3yJbTaTam
COIJIACHO
IIporpamme
BOCIIHUTAHMS

Bripaxkaer
MMO3HABATEJIHHBIC
HMHTEPECHI B PA3HBIX
MIPEIMETHBIX
00acTsIX ¢ y4éToM
WHIUBUAYAIbHBIX
HUHTEPECOB,
CIIOCOOHOCTEH,
INOCTHKEHHU.
OpueHTHpOBaH B
JIeATeTLHOCTH Ha
Hay4HbIE 3HAHUS O
pUpoJie U
o0111eCTBE,
B3aUMOCBS3SIX
YeJoBeKa ¢
MIPUPOJHON U
COLIMAJIBHOU CPENON.
PazBuBaet HaBbIKH
WCTIOTH30BaHUSI
Pa3IUYHBIX CPENICTB
MTO3HAHMSI,

19



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

HAKOILICHUS 3HAaHUMN
0 MHpe (S3BIKOBAs,
YHUTaATEIbCKAS
KYyJbTYpa,
JIeSITeIbHOCTD B
MH(POPMALMOHHOM,
udpoBoH cpene).
JleMoHncTpHpyeT
HaBBIKH
HaOJIIOIEHUI,
HaKoIUIeHUs (PaKToOB,
OCMBICIICHHUSI OTIbITa
B
€CTECTBEHHOHAYYHOH
Y TYMaHUTAPHON
00J1aCTSIX TO3HAHMS,
HUCCIIEA0BATEILCKOMN
JIeSITEIIbHOCTH.

Teopema ®aneca u Teopema
0 MPONOPLHOHAIBHBIX
OTpe3Kax, MoJ00HbIC
TPEYrOJIbHUKU

15

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

Crpemiienue
MMO3HAHMIO ce0s 1
JIPYTHUX JIIOJEH,
MIPUPOJIBI |
00I1eCcTBa, K
MOJYYECHUIO 3HAHUM,
KaueCTBEHHOTO
o0pa3oBaHUs C
Y4ETOM JTUYHOCTHBIX
HHTEPECOB U
00IIIECTBEHHBIX

20



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

MOTPeOHOCTEH.

IInomans. Haxoxaenue
IUIOMIA/ICH TPEYTOJIbBHUKOB H
MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau nogo6HbIX GUryp

14

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

CrnocoOHOCTB
alanTHPOBATHCS K
MEHSFOIIUMCS
COILIMAIIBHBIM,
MH(POPMALIMOHHBIM U
PUPOTHBIM
YCIOBUSIM,
CTPECCOBBIM
CHUTYaIHSIM.
YBaxkeHue Tpyna,
pe3yIbTaTOB CBOETO
Tpyna, Tpyla Apyrux
JIOJEN.

Teopema [Iudaropa n Hayana
TPUTOHOMETPUHU

10

bu6nmorexa LIOK
https://m.edsoo.ru/7f417e18

[IposiBisieT
YBAOKEHUE K
HUCTOPUYECKOMY H
KYJbTYPHOMY
HACJIEJIUIO CBOETO U
JIpyTruX HapoI0B
Poccun

VYTIIBl B OKPY’KHOCTH.
Brnincannble 1 onvcaHHbIe
YETBIPEXYTOJIbHUKH.
KacarenbHble K OKpY>KHOCTH.
Kacanne okpyxHOCTEN

13

but6mmorexa [IOK
https://m.edsoo.ru/7f417e18

Pa3BuBaer HaBbIKM
HCIIOJIb30BAHUS
Pa3IMYHBIX CPEJCTB
MO3HAHUS,
HAKOIUICHUS 3HaHUN
0 MUpe (S3BIKOBAS,
YUTaTeIbCKAS

KYyJbTYypa,

21



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

IToBTOpenue, 0600IICHNE
3HAHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

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

JeSITETLHOCTD B
nH(pOPMaITMOHHOM,
nudpoBoii cpene).
JleMoHCTpUpyeT
HaBbIKU
HaOJII0ICHUI,
HaKOIJICHUS (haKTOB,
OCMBICJICHHUS OTIbITA
B
€CTECTBEHHOHAY4YHOH
Y T'YMaHUTApHOMN
00acTIx MO3HaHMUS,
UCCJIeIOBATEIBCKOM
JIESITEIIbHOCTH.

[IposiBnsieT uHTEpEC
K IPaKTUYECKOMY
U3Y4EHHUIO
npodeccuil 1 Tpyaa
pa3IM4HOIO poAa, B
TOM YHCJIE HA OCHOBE
MIPUMEHEHUS
MPEIMETHBIX 3HAHUU.

22



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

9 KJIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

Tpuronomerpus. Teopemsl
KOCHHYCOB Y CHHYCOB.
Pemenne TpeyroibHUKOB

KoanuecTBo 4acoB

Bcero
padoThI

16 1

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6nmoreka [JOK

https://m.edsoo.ru/7f41al2c

TpeboBanus Kk
pe3yJbTaTam
COIJIACHO
IIporpamme
BOCIIHUTAHMS

Bripaxkaer
MMO3HABATEJIHHBIC
HMHTEPECHI B PA3HBIX
MIPEIMETHBIX
00acTsIX ¢ y4éToM
WHIUBUAYAIbHBIX
HUHTEPECOB,
CIIOCOOHOCTEH,
INOCTHKEHHU.
OpueHTHPOBaH B
JIeATeTLHOCTH Ha
Hay4HbIE 3HAHUS O
pUpoJie U
o0111eCTBE,
B3aUMOCBS3SIX
YeJoBeKa ¢
MIPUPOJHON U
COLIMAJIBHOU CPENON.
Pa3BuBaet HaBbIKK
WCTIOTH30BaHUSI
Pa3IUYHBIX CPENICTB
MTO3HAHMSI,

23



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

HAKOILICHUS 3HAaHUMN
0 MHpe (S3BIKOBAs,
YHUTaATEIbCKAS
KYyJbTYpa,
JIeSITeIbHOCTD B
MH(POPMALMOHHOM,
udpoBoH cpene).
JleMoHncTpHpyeT
HaBBIKH
HaOJIIOIEHUI,
HaKoIUIeHUs (PaKToOB,
OCMBICIICHHUSI OTIbITa
B
€CTECTBEHHOHAYYHOH
Y TYMaHUTAapHON
00J1aCTSIX TO3HAHMS,
HUCCIIEA0BATEILCKOMN
JIeSITEIIbHOCTH.

[IpeobpazoBanue moo06wus.
MeTpuyeckue COOTHOIICHHS
B OKPY>KHOCTHU

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Beipaxaer
TOTOBHOCTH
OLICHUBATb CBOE
IIOBEACHUEC U
MTOCTYTIKH,
MMOBEACHUE U
MOCTYIIKHU APYTUX
JIoJei ¢ MO3ULUH
TPaAUIIMOHHBIX
POCCUICKUX
JTyXOBHO-

24



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

Bexrops!

12

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

HPaBCTBEHHBIX
LIEHHOCTEN U HOPM C
y4€TOM OCO3HAHUS
OCJIENCTBUMN
MOCTYTIKOB.

Co3HaeT Ba)XHOCTh
TPYIOIO0US,
oOy4eHus Tpyay,
HAKOIUICHUS
HABBIKOB TPYI0BOM
JIESITCSIIBHOCTH Ha
MPOTSHKCHUH KU3HU
JUISL yCIICITHOM
npodeccCHoHATEHOM
camopealii3alyy B
pOCCHICKOM
o01ecTse.

Z[eKapTOBLI KOOpAWHATEI HA
IIIIOCKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

JeMoHCcTpHpyeT
HaBBIKH

HaOJII0ICHUN,
HaKOIJICHUs (haKTOB,
OCMBICIIEHHUS OIIBITA
B
€CTECTBEHHOHAYYHOHU
Y TYMaHUTApHON
00J1acTSIX TIO3HAHHS,
HCCIIEI0BATENbCKON
JIeATEIbHOCTH.
IIposBnser

25



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

IIpaBunbHBIE
MHOI'OYTOJIbHUKU. J[1InHa
OKPY’KHOCTH M IUIOLIa1b
Kpyra. Beruucienue
IJI0Imanen

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

YBa)KE€HUE K
HCTOPUYECKOMY U
KYJIbTYPHOMY
HACJIEIUIO CBOETO U
JIPYTUX HApOOB
Poccum.

JleMoHCTpUpyeT
HaBBIKU

HaOJIIOIEHUH,
HaKOIJICHUs (haKTOB,
OCMBICJICHUS OIIbITA
B
€CTECTBEHHOHAY4YHOH
Y TYMaHUTAapHON
00J1acTsIX MO3HAHUS,
HCCJIE0BATEIbCKON
JIEeATEIbHOCTH.

Z[BI/I)KGHI/ISI INJIOCKOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41al2c

Pa3BuBaer HaBbIKM
WCIIOTH30BaHUS
Pa3IMYHBIX CPEICTB
MO3HAHUS,
HAKOIUICHUS 3HaHUN
0 MUpe (S3BIKOBAS,
YUTaTeIbCKas
KYyJIbTYypa,
JIeATeTLHOCTh B
WH(pOPMaITMOHHOM,
uudpoBoii cpene).

[ToBTOpenue, 0600MIIEHNE,

bu6mmorexa [IOK

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

cucTeMaTu3anusd 3HaHUU https://m.edsoo.ru/7f41a12c = HaBBIKH

HaOJIIOIEHUH,
HaKoIUIeHUs (PaKToB,
OCMBICIICHHUSI OTIbITa
B
€CTECTBEHHOHAY4YHOHN
Y TYMaHUTApHON
00J1aCTSIX MO3HAHMS,
HUCCIIEA0BATEILCKOMN

JCATCIIbHOCTH.

OBILEE KOJIMYECTBO YACOB

[10 [IPOT'PAMME 68 6 0
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https://m.edsoo.ru/7f41a12c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- I'eometpus. 7/ A.I'. Mep3nsik, B.b. Ilononckuii, M.C. Sxup.- M.:Bentana-
I'pad, 2017,
- 'eomerpus. 8/ A.I'. Mep3nsik, B.b. Ilononckuii, M.C. Sxup.- M.:Bentana-
I'pad, 2019;
- 'eomerpus. 9/ A.I'. Mep3nsik, B.b. [Tononckuii, M.C. Sxup.- M.:Bentana-

I'pad, 2019

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

- I'eometpus. 7/ A.I'. Mep3nsik, B.b. Ilononckuii, M.C. Sxup.- M.:Bentana-
I'pad, 2017,

- 'eomerpus. 8/ A.I'. Mep3nsik, B.b. [Tononckuii, M.C. Sxup.- M.:Bentana-
I'pad, 2019;

- 'eomerpus. 9/ A.I'. Mep3nsk, B.b. [Tononckwmit, M.C. Sxup.- M.:Bentana-
I'pad, 2019;

- 'eomeTrpus: nunakTudeckue matepuanst 7,8,9 kinaccel / A.I'. Mepainsk, B.b.
[Tononckuii, E.M. Pabunosuy, M.C. Sxup;

- 'eomerpus: metonuueckue rmocoous 7,8,9 knaccel / E.B. bynko, A.I'. Mep3isik,

B.b. ITononckuii, M.C. Sxup
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HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

- bubmmoreka IJOK

- http://school-collection.edu.ru — xomekmust 06pa3oBaTENBHBIX PECYPCOB;

- "Vun.py";

- "Poccuiickast 35ieKTpoHHas mkona';

- www.festival.1september.ru dectrBanb megaroru4ecKux e
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