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ITo reomerpuu

YpoBenb 006pazoBanus (Ki1acc): OCHOBHOE o01iee oOpazoBanue, 7 - 9 kiacc.

KomnunuectBo yacoB: Bcero — 204y, 7 ximacc — 684, B Heemo — 24,

8 kimacc — 684, B Hemeno — 24,
9 kiacc — 684, B HEETIO — 24,

VYuurens: Maaunuk E.B.

[Tporpamma pazpaboTaHa Ha OCHOBE

nporpammsl «I"eomerpust,7-9» JI.C. Aranacsa, B.®. byryzos, C.b. Kagomies u ap.

// Teomerpus. COOpHUK pabouux mporpamm. 7-9 kmaccel: yue6. mocodue ais oomeoopa3oBart.
oprauu3aiuii / cocraButens T.A. BypmuctpoBa — 4-¢ nuznanue, nepepad- M.: IIpocsemienue,
2018.



IMosicHuTenpHas 3amUCcKa

[Tporpamma pa3paboTraHa Ha OCHOBE

1. ®enpepasbHOTO TOCYIAPCTBEHHOTO 00pa30BaTELHOTO CTAaHIAPTa OCHOBHOTO OOIIETO
o0Opa3oBaHwMsI, YTBEPKICHHOTO NTPUKa3oM MHHHCTEpCTBAa 00pa3oBaHus U Hayku PO ot
17 nexadps 2010 roma Ne 1897.

2. OcHoBHO¥ 00pa3oBaTenpHOM porpamMmmMbl MBOY - COILI Ne 6.

3. Ilpumepnoii mporpammel mo matemartuke. «[IpumepHbie mporpammbl MO Y4eOHBIM

npeameTaMm. Maremaruka. 5-9 knaccsl - M.: «IIpocBemenue», 2018.

4. mnporpammsel «I'eomerpus,7-9» JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u
np.// Teomerpus. COopHMK pabouux mporpamm. 7-9 xmaccel: yd4eb. mocobue mis
obmieoOpaszoBar. opranusanmii / cocraButens T.A. BypmucrpoBa — 4-e¢ u3nanue, nepepad-
M.: IIpocBemenue, 2018.

5. IIpuxaza MOH u MII KK ot 13 utons 2021r. Ne47-01-13-145446/21 «O cocraBieHuH
pabounx  mporpaMM  y4eOHBIX  MPEOIMETOB M KaJeHJapHO-TEMAaTHYeCKOTO
TUTAHUPOBAHUS

6. Paswsacuenuit k mucekmy MOH u MIT KK ot 13 urons 2021r. Ne47-01-13-145446/21 «O
COCTaBIICHHH PAa0OYHX MPOrpamMM y4eOHBIX MPEIMETOB U KaJIEHAAPHO-TEMAaTHYECKOTO
TUTAHUPOBAHUS

OBnazneHue o0y4yaroUMMUC CUCTEMON T€OMETPUYECKUX 3HAHUNA U YMEHUIN
HEOOXOUMO B MTOBCEIHEBHOM KU3HHU, JUIS U3YUCHHS] CMEKHBIX JUCLUUILIINH U MTPOJOIIKECHUS
o0Opa3oBaHusl.

[IpakTuueckas 3HAUUMOCTh IHIKOJBHOTO Kypca TeoMeTpuu OOYCIOBIIEHA TEM, YTO €ro
O0BEKTOM  SIBJIIFOTCSI  MPOCTPAHCTBEHHBIE (POPMBI M KOJWYCCTBCHHBIC  OTHOIICHUS
JIENCTBUTENBHOTO MHpa. ['eomeTpruyeckas HOAroTOBKa HE00X0uMa /1Jisi IOHUMAaHUS IPUHIIUIIOB
YCTPOMCTBA M HUCIOJIb30BAHUS COBPEMEHHOM TEXHHKH, BOCIPHUSATHS HAYYHBIX M TEXHHUYECKHX
NOHATUM M uaell. MaremMaruka SABISIETCS S3BIKOM Hayku U TexHUKH. C e€ MnoMoIbro
MOJICIIUPYIOTCSL U U3YYAIOTCS SIBICHUS U MPOIECCHI, MPOUCXOISAIINE B IPUPOJIE.

['eometpus sBiseTCs OJHUM U3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHa
obecrieunBaeT U3y4eHHE APYTUX TUCHUILIMH. B mepByro ouepenb 3TO OTHOCHTCS K MpeaMeTam
€CTECTBEHHO-HAYYHOTO IIMKJIAa, B YaCTHOCTH K ¢usuke. Pa3BuTHe JIOTMYECKOTO MBIILICHUS
oOydaromuMucss Opu  OOYYEeHMM T'€OMETPUM  CIIOCOOCTBYET  YCBOEHHIO  IPEAMETOB
ryMaHuTapHoro 1ukia. [lpakThueckue ymMeHUss M HaBbIKM TE€OMETPHYECKOr0 XapakTepa
HEOOXOIUMBI JIJISl TPYAOBOU JEATEILHOCTH U MPOGECCHOHATHHOM MOATOTOBKH IMIKOJEHUKOB.

PasBute y oOydarommxcsi TPaBWIBHBIX MPEACTABIECHUH O CYIIHOCTH U
MPOUCXOKICHUH TEOMETPUUECKUX aOCTPaKIUNA, COOTHOIICHHH pEeaJbHOTO W UACAIBHOTO,
XapakTepe OTpaKeHHsI MaTEeMaTH4YEeCKOW HayKOM SIBIICHUU U MPOLECCOB PeaJbHOTO MUpPA, MECTE
TEOMETPUH B CUCTEME HAYK U POJIM MaTEMAaTHUUYECKOTO MOJICTUPOBAHUS B HAYYHOM IMO3HAHUU U B
MPAaKTHUKE CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYAIIUXCS, a Takke
(GOpPMHUPOBAHUIO KAYECTB MBIIUJICHUS, HEOOXOIWMBIX [UJISl aJanTallid B COBPEMEHHOM
UH(POPMALIMOHHOM 00LIEeCTBE.

TpeOyst oT 00yJaronUXCcsi YMCTBEHHBIX U BOJIEBBIX YCHJIMH, KOHIICHTPAIIMM BHUMAaHUS,
AKTUBHOCTH Pa3BUTOTO BOOOpPa)KEHUS, TE€OMETPUsI Pa3BUBACT HPABCTBEHHBIE YEPTHI JIMUHOCTH
(HaCTOMYMBOCTD, IENEYCTPEMIEHHOCTh, TBOPYECKYID aKTHBHOCTh, CaMOCTOSITEIBHOCTD,
OTBETCTBEHHOCTh, TPYAOJIOOME, ITUCIUIIMHY W KPUTHYHOCTh MBIIUICHUS) W yMEHHUE
apryMEHTUPOBAHHO OTCTaMBAaTh CBOM B3TJISBI M YOCKICHUS, a TAKXKE CIIOCOOHOCTh MPUHUMATH
CaMOCTOSITENIbHbIE PEIICHHUS.

['eomeTpus CyIIECTBEHHO pACHIUPSET KPYro3op OOy4arommxcs, 3HAKOMsS HX C
WHIYKIIMEH W JeAyKiued, o0oOmeHneM ¥ KOHKPETH3allue, aHaJIU30M U CHHTE30M,
KnaccupuKanme W cHcTeMaTu3anued, abcTparupoBaHMeM,  aHAJIOTHEW.  AKTHBHOE
MCIIOJIb30BaHUE 3a/1a4y Ha BCEX dTanax y4yeOHOro Impoiiecca pa3BUBaeT TBOPUYECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.



[Tpu oOyuenun reomerpur (GOpPMUPYIOTCS YMEHHUS M HaBBIKM YMCTBEHHOI'O TpyAa —
IUIAHUPOBAHUE CBOEW pabOThl, MOUCK PALMOHAIBHBIX MyTeil €€ BBIMOJHEHUS, KpUTHYECKas
OLIGHKa pe3yibTaToB. B mpomecce oO0ydyeHHs TE€OMETPHM IIKOJBHUKH JOJDKHBI HAyYHTHCS
U3JlaraTb CBOM MBICITH SICHO M HCYEpIBIBAIOIIE, JIAKOHUYHO M EMKO, NMPUOOPECTH HaBBIKU
4ETKOT0, aKKypaTHOTO ¥ TPAMOTHOT'O BBIINIOJHEHUS MAaTEMATHYECKUX 3aIIUCEH.

Baxueiiend 3aauell NIKOJIBHOIO Kypca F€OMETPUHU SIBJISETCS PAa3BUTHE JIOTMYECKOTO
MbIlUIeHUsT oO0ydaronmxcs. CaMu 0OBEKTHl T€OMETPUUYECKHX YMO3AKIIOUYEHUH M TPUHSTHIE B
FeOMETpPUM TMpaBuja MX KOHCTPYMPOBAHHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO  yMEHUM
00OCHOBBIBaTb U JIOKa3blBaTh CY)KJIEHUS, IPUBOAUTH UETKUE ONPEIEICHUS, pPa3BUBAIOT
JIOTUYECKYI0 MHTYUIMIO, KPATKO U HArJsAIHO BCKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUH U
ydaT MX NpPUMEHEHHIo. TeM caMbiM reOMETpHUsl 3aHMMaeT Beayllee MeCTO B (HhOPMUPOBAHHU
Hay4YHO-TEOPETUYECKOIO0 MBIIUICHHUS] IIKOJbHUKOB. PackppiBasi BHYTPEHHIOK TapMOHHIO
MaTeMaTHKH, (HOpPMUPYs MOHMMAHHE KPAacOThl M M3SIIECTBA MAaTEeMAaTUYECKHX PACCYXICHHM,
CIOCOOCTBYSl BOCIIPUSATHUIO T€OMETPUUYECKUX (DOPM, YCBOECHUIO MOHATHUS CUMMETPUHU, T€OMETPHS
BHOCUT 3HAUUTENBHBIA BKJIAJ B OSCTETUYECKOE BOCHHTaHUE oOydaromuxcsa. E€ u3yuenue
pa3BUBaeT BOOOpa)KEHUE IIKOJHHUKOB, CYIIECTBEHHO oO0oramaer U pa3BHUBaeT HX
IIPOCTPAHCTBEHHBIE IIPEICTABIICHHUS.

1. OO0mas xapakTepuCTHKA MpeaMeTa yueOHOro npeamera

B kypce ycnoBHO MOXHO BBIACIUTH CIEIYIOIINE coAepxKaTenbHble MTuHuu: «Harnsnnas
reomeTrpusi», «leomerpuueckre GUType», «3MepeHHE TEOMETPHYECKHX  BEITUYHHY,
«Koopnunater», «Bektope», «Jloruka u MHOXecTBa», «['eoMeTpusi B HCTOPHUYECKOM
Pa3BUTHUN».

Martepuan, otHocsmuiics k auHuM «HarnsgHas reoMeTpus» (SJI€MEHTHI HAIJISIHOM
CTEpPEOMETPUH) CIIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX NPEACTaBICHUN OOydaroluxcs B
paMKax U3y4eHHs INIAHUMETPHUH.

Conepxanne pazznenoB «l'eomerpuyeckue ¢urypb» u «3MepeHne reoMeTpuyecKux
BEJIMYMH» HAIIEJICHO Ha IMOJy4eHHE KOHKPETHBIX 3HAHUW O TeOMETPUYECKON Qurype kax
BOKHEUIIIEH MaTEeMaTUYECKONW MOJIENHU I OMHCaHUsl OKpyxkaroiero Mupa. CucreMaTuyeckoe
U3Y4YEeHHUE CBOMCTB TE€OMETPUYECKUX (PUTYp TO3BOJIUT Pa3BUTh JIOTHYECKOE MBIIIJICHUE U
MOKa3aTh MNPUMEHEHHWE JTHX CBOICTB MNpU pEIIEHWH 3aJad  BBIYUCIUTEIBHOTO U
KOHCTPYKTHUBHOI'O XapaKTepa, a TAK)Ke MPAKTHUYECKUX.

Marepuain, OTHOCALIUICS K conepkKaTesbHbIM JIUHUASAM «KoopauHaTel» U «BeKTOpbI», B
3HAYUTEIbHOHN CTeNeHN HecET B cebe MeXINpeIMeTHbIE 3HaHUs, KOTOpble HaXOJAT MPUMEHEHHUE
KaK B pa3JIMYHbIX MaTEMaTHUYECKUX AUCLUUIUIMHAX, TAK U B CMEXHBIX MPEAMETax.

Oco6eHHOCThI0 JIMHUM «JIorMKa W MHOXKECTBa» SIBJISETCS TO, YTO NPEeACTaBICHHBIN
3/1eCh MaTepuall MPEeUMYIIECTBEHHO U3y4aeTcsl IPU PACCMOTPEHUH Pa3IMUHbIX BOIIPOCOB Kypca.
CooTBeTCTBYIOIIMH MaTepuaj HaleJIeH Ha MaTeMaTH4YecKoe pas3BUTHE OOydarolmxcs,
(dbopMUpOBaHNE Y HUX YMEHHS TOYHO, CKATO U SICHO M3JIaraTh MBICIH B YCTHOW M NMHUChMEHHOU
peun.

Jlunus «['eoMeTpust B UCTOPUYECKOM Pa3BUTHM» IpeIHa3HauyeHa A (popMHpOBaHUs
OpPEJCTaBICHUH O TEOMETPUM KaK 4YacTH 4YeJOBEYECKOW KyJbTYpbI, Ui OOILEro pa3BUTHUS
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPUUECKOH cpeibl 00yueHusl.

Onucanue Mecta npeaMeTa reomeTpun 7-9 kiiacc B yueOHOM IJI1aHe.

Ha myuenne mpenmera no mporpamme  «lIporpaMmbl 00111€00pa30oBaTENbHBIX YUPEIKICHUN
I'eometpus 7-9 / T.A. BypmuctpoBa — M.: [Ipocsemenue, 2018» B 7,8 ,9 kacce orBoauTes 2 yaca B
Henemo, nToro 204 gaca .

4. JInuyHOCTHBIC, METAaNIPpEIMETHbIC M NIPEAMETHbIE Pe3yJIbTaThl 0CBOCHHUS NPeMeTa
reomerpuu 7-9 kiacc
[Tporpamma obecnieunBaeT AOCTHKEHHE CIEIYIOIUX Pe3yIbTaTOB OCBOCHHs 00pa3oBaTeIbHOM
MpOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:
JUYHOCMHbIE:



1) ¢dopmupoBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMH K OOYYCHUIO U
MO3HAHUIO, BBIOOPY JAajbHeIero oopa3oBaHust Ha 0a3e OPUEHTUPOBKU B MUpe mpodeccuii u
npoecCHOHANBHBIX  MPEANOYTEHH,  OCO3HAHHOMY  IOCTPOEHHUI0  WHAMBHUAYaJIbHOM
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUUBBIX [103HABATEIIBHBIX HHTEPECOB;

2) (GhopMHpOBaHHE IEIOCTHONO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

3) ¢opmupoBaHuEe KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOILIEHUU M COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPUIMMH M MIIQAIIUMH B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOH, yueOHo-
UCCJIEIOBATEIbCKOM, TBOPUECKOHN U IPYTUX BUJAX JESITEIbHOCTH;

4) ymeHue SCHO, TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIM B YCTHOH W IHUCBMEHHOW peuH,
MOHMMATh CMBICI MOCTaBJICHHOM 3a7auu, BBICTPAUBAaTh apryMEHTALUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEDHI;

5) KpUTUYHOCTH MBINIJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHbIE BHICKA3bIBAHMS,
OTIIMYATh TUIOTE3Y OT (PaKTa;

6) KpeaTUBHOCTh MBILIUICHUS, WHHUIMATUBY, HAXOAYUBOCTb, AKTUBHOCTb IPU PEUICHUH
FEOMETPUUECKUX 3a7ay;

7) yMeHHEe KOHTPOJIHUPOBATH MPOLIECC M Pe3yNIbTaT yueOHOM MaTeMaTHUECKOMN AeITeIbHOCTH;

8) cocOOHOCTH K SMOIMOHAIBLHOMY BOCTIPUSITHIO MAaTEMaTHUECKUX O0BEKTOB, 3a/1a4, pPEIICHU,
pacCyXIEHUN;

Memanpeomemuule:

1) ymeHHwe caMOCTOATEIbHO IJIAHHUPOBATh AalbTEPHATUBHBIE TYTH JIOCTIDKEHUS IENEH,
OCO3HAHHO BBIOMpATh HanboJiee 3P PEKTUBHBIC CIIOCOOBI PENICHHS YUCOHBIX W TTO3HABATEIBLHBIX
3ajady;

2) yMeHHE OCYIIECTBIATH KOHTPOJb IO pe3yabTaTy M MO crnocoOy AEWCTBUS Ha ypPOBHE
MPOU3BOJIBLHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTUBBI;

3) yMeHue aJeKBaTHO OIICHWBATh MPAaBUJIBHOCTh WM OIIMOOYHOCTH BBIOJHEHHS Y4eOHOU
3a1aun, e€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PellIeHUs;

4) OCO3HAHHOE BIIQJICHWE JIOTHUYECKUMH JCUCTBUSIMH OIPEICIICHUS] MOHATHH, 0000IIeHus,
YCTaHOBJICHHS aHAJIOTUH, KIaccH(PHUKAIIMN Ha OCHOBE CaMOCTOSITEIILHOTO BbIOOpa OCHOBAHUU U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBA3EH;

5) yMeHHue yCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKIICHUE,
YMO3aK/II04eHre (MHIYKTUBHOE, TeAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHHe CO3/1aBaTh, MPHUMEHATh W TPEOOpPA3OBHIBATH 3HAKOBO-CHMBOJIHYECKHE CPEJICTBA,
MOJIETIN U CXEMBI JJIs PEeLIeHUs] yYeOHbIX U MTO3HABATENIbHbIX 33/1a4;

7) yMeHHE OpraHNU30BbIBATh y4eOHOE COTPYAHUUYECTBO M COBMECTHYIO JIESTENBHOCTh C YUUTEIIEM
U CBEPCTHUKAMU: OIPEAENATh ILeNd, pachpenenarth (YHKIUU U POJIM YYaCTHHKOB, oOIue
croco0bl paboThl; ymMeHHe paboTaTh B TpyIIe: HaxXoIuTh OOllee pelleHue M pa3peuatb
KOH(JIUKTBI HAa OCHOBE COIJIACOBAHHUS TMO3UIMH M yu€Ta HHTEPECOB; CIylIaTh MNapTHEPA;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

8) dbopmupoBaHUE U pa3BUTHE YICOHOU M OOIIEMOJIb30BATEIHCKOW KOMIIETEHTHOCTH B 00J1aCTH
UCIONIb30BaHuUsl HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-kommnereHTHOCTH);
9) popMupoBanue nepBoOHAYAIBHBIX MPEJACTABICHUN 00 UACSIX U 0 METO/AaX MaTeMaTHUKU Kak 00
YHUBEPCAIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOJCIHPOBAHUS SIBJICHUHN U MPOLIECCOB;
10) yMeHue BUIETh MaTeMaTUYECKYyIO 3aJjauy B KOHTEKCTE MPOOJIEMHON CUTyalluud B APYTUX
TUCITUTIINHAX, B OKPYXKAIOIICH KU3HU;

11) ymeHue HaxoOuTh B Pa3iIMYHbIX UCTOYHHKAX MHGOpPMAIMIO, HEOOXOAUMYIO JJIs PELICHUS
MaTeMaTHYECKUX MPOOIeM, W TPEICTaBIATh €€ B MOHATHON (opMme; MPUHUMATH PELICHUE B
YCIIOBUSIX HETOJHOM U N30bITOYHON, TOUHON U BEPOSTHOCTHON HH(OpMAIINH;

12) yMeHue MOHMMATh W HCIOJIb30BaTh MaTEeMaTHYECKHE CPEICTBAa HATJISIIHOCTH (PUCYHKH,
YepTEekKH, CXEMBI U JIp.) Ul WIUTIOCTPAIIUH, UHTEPIIpETallK, apryMEHTalllu;



13) ymeHue BBIABUTaTh TUIIOTE3BI IPU PELICHUN YIEOHBIX 3a/1a4 ¥ IOHUMATh HEOOX0IUMOCTh MX
IIPOBEPKU;

14) ymeHHMe TNPUMEHATh WHAYKTHBHBIE M JEIYKTUBHBIE CIIOCOOBI pPAacCyXICHHUW, BHUICTbH
pa3iIMYHbIE CTPATErUM PELIEHU 3a1a4;

JINYHOCTHBIE Pe3y/IbTAThI

JIMYHOCTHBIC PE3YyJIbTAaThl OCBOCHUSA IMTPOTrPaMMbI y‘Ie6HOFO npeamMeTa «MaremaTtuka» XapaKTCPU3YHOTCA:

1. TI'paxkaaHCKO-MATPUOTHYECKOE BOCTIMTAHME:

— TMpOsIBICHUEM HWHTEpPeca K MPOIUIOMY U HACTOSIIEMY POCCHUHCKON MaTeMAaTHKH, IEHHOCTHBIM
OTHOIIICHUEM K JIOCTIDKCHHSIM POCCUHCKHX MAaTEMAaTHKOB W POCCHIMCKONW MaTeMaTH4eCKOH
IIKOJIBI, K UCTIOJIB30BAHMIO ATHX JOCTIKCHUH B IPYTHX HAyKax W MPUKIAIHBIX chepax.

— TOTOBHOCTHIO K BBIMIOJHEHHIO OOSI3aHHOCTEH TpakJaHWHA M pealii3aldd  ero Ipas,
NpEJICTaBIICHUEM O MAaTEeMaTHUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IHYHBIX CTPYKTYD,
SBIICHUH, MPOIEAYP TPaXkTaHCKOTO 00IIecTBa (BEIOOPHI, OIPOCHI U TIp )

2. JlyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K O6CY)KI[€HI/IIO OTHYCCKHUX HpO6HCM, CBA3AaHHBIX C IIPAKTUYCCKHUM IIPUMCHCHUEM
I[OCTI/I)KCHI/If/i HAayKH, OCO3HAHUEM BAXKHOCTU MOPAJILHO-3THUYCCKUX IMMPUHIHUIIOB B ACATCIbHOCTU y‘IéHOFO.

3. JcreTHYecKoe BOCHUTAHME:

—  CHOCOOHOCTH K SMOLMOHAILHOMY M 3CTETHUECKOMY BOCHIPHSTHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKICHUM;

— yMEHHE BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

4. dusnyeckoe BocnuTanue, (GOpMHUPOBAaHHE KYJbTYPHI 310POBbSI M 3MOLMOHAJILHOTO
Oaromosryuus:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHE 3HaHUS B WHTEPECaX CBOETO 370POBbBsI, BEJCHUS 3I0POBOTO
oOpa3a KM3HHU (370pOBOE IHUTaHHE, COATAHCHPOBAHHBIA PEXHM 3aHATHH W OTABIXa, PETYISApHAs
(uznyecKas aKTHBHOCT);

c(hOpMHUPOBAHHOCTHIO HaBbIKA peieKcuy, MPU3HAHUEM CBOETO NpaBa Ha OLUIMOKY M TaKoro >Ke IpaBa
JpYyroro 4ejaoBeKa.

5. TpyaoBoe BocmuTanme:

YCTaHOBKOHM Ha aKTHBHOE y4acTHE B PEIICHWH MPAKTUYECKHUX 3a7ad MaTeMaTH4eCKON HalpaBIE€HHOCTH,
OCO3HAaHMEM Ba)KHOCTH MaTEMaTHYeCKOTO OOpa30BaHWSI HA MPOTSKEHWH BCEH YKM3HU Uil YCIICHIHOM
npodecCHOHANIBHON AEATETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA;

OCO3HAHHBIM BBIOOPOM W TOCTPOSHHEM HHIMBHIYAILHOW TPACKTOPUU OOpa3oBaHMs M KU3HEHHBIX
IUTAHOB C Y4ETOM JINUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

6. Dxojoruyeckoe BOCIUTAHHUE:

OpHeHTaHHeﬁ Ha MPUMCHCHUC MATEMATUYCCKUX 3HAHUH Il pCHICHUA 3a1a4 B o0acTu COXPAaHHOCTH
Opr)I(aIOIIIeﬁ Cp€abl, IUIAHUPOBAHUA TIOCTYIIKOB M OIICHKM HWX BO3MOXXHBIX HOCJ’IGI[CTBI/IfI JJISA
OprmaIOH.Ieﬁ Cpe€abl; OCO3HAHWEM r100aEHOTO XapaKTepa 3JSKOJOTHYCCKHUX HpO6J’ICM n HYTCﬁ nux
peuiCHus.

7. Hel—lHOCTl/I HAYYHOI'0 MO3HAHUSA:

OpHeHTaHHeﬁ B JCATCIIBHOCTH HAa COBPEMCHHYIO CHCTEMY Hay4YHBIX Hpe)ICTaBHeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHA YCIIOBCKaA, IPHUPOJAbI U OGHICCTBa, MOHUMaHHUEM MaTeMaTHYECKOM HAyKH KakK
C(l)epBI YeJIOBCUYCCKOM JACATCIIBHOCTH, 3TAIIOB eé PAa3BUTUA U 3HAYUMOCTHU IJISA pa3BUTHA HUBUIIN3AIUU,

OBJIAICHHUEM S3BIKOM MAaTCMAaTUKH U MaTeMaTHIECKOM KyJ'II)TypOI\/lI KaK Cp€aCTBOM IMO3HAHUA MUPaA,

OBJIaICHHUEM HpOCTeﬁIHHMPI HaBbIKaMH HCCHGI{OBaTeHBCKOﬁ JACATCIBbHOCTH.



8. JIMYHOCTHBIE pe3yJabTaThl, odecreynBaomIue ajanranuro 06yqa101uer0ca K
N3MECHAKINUMCH YCJI0BUAM COUAIBHOM 1 l'lpPIpOZl]-lOﬁ cpeabl:

TOTOBHOCTBIO K ILCP'ICTBHSIM B YCJIOBUAX HCOHpeI[eJ'IéHHOCTI/I, MOBBINICHUIO  YPOBHA cBoOci
KOMIIETEHTHOCTHU 4Y€PE3 NPAKTUYCCKYIO NCATCIBHOCTH, B TOM YUCJIC YMCHUE YUYUTHCA Yy APYTUX n}oz[eﬁ,
HpI/IO6peTaTI) B COBMECTHOM AEITEIbHOCTH HOBEIC 3HaHMs, HABBIKW U KOMIICTCHIIMU U3 OIIbITA JPYTUX;

HEOOXOIMMOCThI0 B (DOPMHUPOBAHWM HOBBIX 3HAHWH, B TOM dmciie (OPMyITUPOBATH HAEH, TOHATHS,
TUNOTE3bI 00 OOBEKTaxX M SBICHUSAX, B TOM UYHCJIE€ paHee HE W3BECTHBIX, OCO3HABATh IE(UIIUTHI
COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIPHHUMATh CTPECCOBYIO CUTYalLlMI0 KaK BBI3OB,
TpeOyommid KOHTPMEP, KOPPEKTHPOBaTh MPHHUMAaeMble pPELICHUS M JeHcTBUS, (QOpMyTUpOBaTh U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

5.Conep:kanue npeamMera reomerpun 7-9 kiacc.

Harasinnast reomerpusi. HarnsjHble mpejacTaBieHuss O MPOCTPAHCTBEHHBIX (urypax: Kyo,
napajjenenunes, Impu3Ma, NOUpamMuja, map, cdepa, KOHyC, ULMiIuHAp. M3o00paxeHue
IPOCTPaHCTBEHHbIX  (uryp.  Ilpumepsl  ceuenuil. = MuororpanHuku.  IIpaBusbHbIE
MHOrorpaHHuku. IIpumepsl pa3BEPTOK MHOIOTpaHHMKOB, IMJIMHApAa M KoHyca. lloHsAtue
00béMa; enHUIBI 00bEMa. OOBEM IPSIMOYTOIBHOTO MapajuIeenunena, Kyoa.

I'eomerpnueckue ¢urypsl. [Ipsmeie u yriubl. Touka, npsiMas, I0cKocTb. OTpe3ok, ayd. YToil.
Bunsl yrnos. BeprukambHble M CMEXHBIE yribl. buccexrpuca yrna. IlapamnensHbie wu
nepecekaromuecs npsmsle. llepnenaukynsapasie npsMble. TeopeMbl O NapauIeIbHOCTH U
NEPNEeHIUKYIAPHOCTH HpsiMbIX. [lepneHaukynsp u HakiIoHHas K npsMoil. CepeauHHBIN
HNEepHEeHIUKYIsAp K oTpe3Ky. ['eomerpuueckoe Mecto Touek. CBOicTBa OHMCCEKTpHUCHI yria U
CEepEIMHHOr0 MEpHEeHAUKYIsIpa K oTpe3ky. TpeyroiabHuk. Boicota, Menuana, OuccekTpuca,
CpeaHsisl IMHUSI TPeyTroJibHUuKa. PaBHOOEIpeHHbIE M PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U
IpU3HAKW  paBHOOEIAPEHHOTO  TpeyroyibHUKa. IIpu3Haku  paBeHCTBA  TPEYrOJbHUKOB.
HepasencrBo TtpeyrosbHHKa. COOTHOIIEHHS MEXAY CTOPOHAMU M yrjaMH TPEYroJbHUKA.
Cymma yrioB TtpeyroibHuka. BremHue yrisl TpeyroibHuka. Teopema ®aneca. Ilogobue
TpeyroabHuKoB. Ilpu3Haku nonobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, kocunyc,
TAQHI'€HC, KOTAaHT€HC OCTPOro Yyrja NpsIMOYTOJIBHOTO TpeyroibHuka u yriioB ot 0 1o
180°mpuBenenre K OCTpoMmy yriy. PemieHue npsMOYrosbHBIX TpeyroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMysbl, CBSA3BIBAIOIIME CUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OJHOI0 M TOro K€ yria. Pellenue TpeyroibHHUKOB: T€OpeMa KOCHHYCOB U T€OpeMa
CHUHYCOB. 3aMedaTelbHble TOUKH TpeyrojbHuka. YerbipéxyroiabHuk. [lapamnenorpamm, ero
CBOMCTBa M Mpu3Haku. [IpsMoyronbHuK, KBajpaT, poM0, UX CBOWCTBa U mpu3Haku. Tpaneuus,
cpenHsis JUHMS Tpanenud. MHOroyroJbHUK. Brinykibsie MHoroyroiabHuku. Cymma yriioB
BBIIYKJIOTO MHOIOYrosibHHMKa. [IpaBuibHblE MHOrOyroiapHukd. OKpyxkHOCTH M Kpyr. Jlyra,
xopaa. Cekrop, cerMeHT. LleHTpanbHBIN yroj, BIUCAHHBIM yroj, BEIUYMHA BIUCAHHOTO YIJIA.
B3anmHoOe pacnonoxeHue npsMoi U OKPYKHOCTH, IBYX OKpy>KHocTel. KacarenpHas u cexymas
K OKpPY)KHOCTH, MX CBOWCTBAa. BmucaHHble W ONuCaHHbIE MHOIOYroJbHUKH. OKpPYKHOCTB,
BIIMCAHHAsA B TPEYTrOJIbHUK, U OKPYKHOCTb, OIIMCaHHAas OKOJIO TpeyroibHUKa. BrnucanHele u
ONMCAHHbBIE OKPYKHOCTH IPAaBUIBHOIO MHOTOYrojibHUKA. ['eomeTpuueckue mpeoOpazoBaHus.
[Tonstue o paBenctBe ¢uryp. IloHaTne o IBMKEHMU: OCeBasg M LIEHTPalbHAs CUMMETPHH,
napajuleNbHbI nepeHoc, noBopoT. Ilonstue o mogobum ¢uryp u romoreruu. IlocTpoenus c
MIOMOUIBIO LMPKYJIA U JuHENKH. OCHOBHBIE 3a7jaul Ha IOCTPOEHHUE: JIEJIEHUE OTpe3Ka MoIoJaM;
IIOCTPOEHNE YIJIa, PABHOIO JAHHOMY; IIOCTPOEHHE TPEYrOJbHHKAa IO TPEM CTOPOHAM;
MOCTPOCHHE MEPIIEHANKYIIApa K MPSAMOIA; MOCTpOeHHe OMCCEKTPHCHI YIiia; AeJeHne oTpe3Ka Ha N
paBHBIX dacTei. PemieHue 3amady Ha BBIUMCIEHUE, JOKAa3aTelIbCTBO M IIOCTPOEHUE C
UCIIOJIb30BAaHUEM CBOMCTB M3YUEHHBIX (DUTYD.

HN3Mepenue reomMerpuyeckux BeJu4uH. J[nHa oTpe3ka. PaccTrosiHMe OT TOYKU 1O MPSIMOM.
Paccrosgnne wMexnay mnapajuleapHbIMU IpsMbIMU. llepumerp MHOroyrosbHuka. JlimHa



OKPY>KHOCTH, YHCIIO T; JUIMHA AYTH OKPYXHOCTH. ['pagycHas Mepa yria, COOTBETCTBUE MEXY
BEJIMYMHON LEHTPAIBHOIO YIJIa M JUIMHOM Ayru OKpyKHOCTH. [loHATHE miiomany MIOCKHX
¢uryp. PaBHOCOCTaBieHHbIE U paBHOBeNMKUE (urypsl. [lnomans npsmoyroisauka. [lnomanu
napajuiejaorpamma, TpeyrojibHuka U tpaneuuu. [lnomans mHoroyronsHuka. [nomane kpyra u
wiomank cekropa. COOTHOLIEHHE MEXIY IUIOMAAsIMU Toa00HbIX (uryp. Pemienue 3amgad Ha
BBIUMCJICHHUE U JOKa3aTeIbCTBO C UCIOJIb30BAHUEM U3YUYEHHBIX (hOPMYIL.

Koopaunarel. Ypasuenue npsmoin. KoopauHatel cepeaunbl oTpe3ka. @opMyiia pacCTOSHUSA
MEXIY JBYMSI TOUKaMU IIJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

Bekrtopsnl. JliiuHa (Moayns) BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHble BEKTOPHI.
Koopaunarsl BekTOpa. YMHOKEHHE BEKTOpa Ha YHMCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa
110 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE ITPOU3BEACHUE BEKTOPOB.
TeopeTHKO-MHOKeCTBEHHbIE MOHATHA. MHOXKECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
NIEPEYUCIIEHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM cBOMCTBOM. [lonmMHOkecTBO. OOBbeqMHEHNE U
NIepEeCceYeHre MHOKECTB.

JueMeHTHI J0oruKu. OnpeneneHue. AKCUOMBI U TeopeMbl. Jloka3aTenbcTBO. JJoka3aTenbCTBO OT
npotuBHoro. Teopema, oOparnas panHoi. Ilpumep wu kouTpmpumep. Ilonsartue o
PaBHOCHJIBHOCTH, CJI€I0BAaHUU, YIIOTPEOJIECHUE JIOTUUECKUX CBA30K ecu ..., Mo e
8 MOM U MOAbKO 8 MOM Clyyae, TOTUUECKUE CBS3KU U, UTU.

I'eomeTpust B ucropnueckoM pasputuu. Ot 3emuemepus k reomerpuu. [Iudarop u ero mkona.
®anec. Apxumen. [loctpoeHne npaBUIIbHBIX MHOTOYroJibHUKOB. Tpucekuusa yria. Kagparypa
Kpyra. Y asoenue kyoa. Mctopus uucna n. 3onoroe ceuenue «Hauana» EBkinuaa. JI. Oinep. H.
H. Jlo6aueBckumii. MHcrtopuss mnstoro moctynara. F3o0pereHue Merona KOOpIUHAT,
MO3BOJISFOIIETO TEPEBOJIUTh TEOMETPUUYCCKUE OOBEKTHI Ha sI3bIK anreOpbl. P. Jlekapt u Il
®epwma. [Ipumepbl pa3IMUHBIX CUCTEM KOOPAMHAT Ha INIOCKOCTH.

6.Tabiimma TeMaTH4YeCKOro pacnpeaejieHdsi KOJIHUYeCTBA 4YacoB

7 kJy1ace
Tema, Padou XapakTepucTHKa OCHOBHBIX BU/10B OcHOBHbI€e HaNpaBJeHUs
Pazien OCHOBHOE asl | AesATeILHOCTH yieHNKa (Hua YPOBHE y4eOHBbIX BOCIUTATEJbHOH
CoAECPsKaHUC IMO( IMporp )]el/ICTBHI/I) JesaTeJbHOCTHU
TeMam amMma

I'nasa I. 1,2,3,4,5,6,7,8
HavaiabHble OOBSACHATH, 4YTO TaKoO€ OTPE30K, JIyd, Yrodi,
reoMeTpu4ecK Kakve (Urypbl Ha3bIBAlOTCS paBHBIMH, Kak
ue cBe/leHus! CPaBHMBAIOTCSI U U3MEPSIOTCS OTPE3KH U YIJIbI,
4YTO TAKOE TPaaycC M TpajycHas Mepa yria, Kakon
1. Ilpsamas YroJl Has3blBaeTCs MPSMbBIM, TYIbIM, OCTPBIM,
u pa3BEPHYTHIM, YTO TAaKOE€ CEpeluHa OTpe3Ka U
ompe30K OucceKkTpuca yria, Kakue YIJibl Ha3bIBarOTCS
1 Iy u 10 [(MeXHBIMH M KakMe  BEPTHKATbHBLIMH;
' yeon dhopmynupoBaTh U OOOCHOBBIBATH YTBEPIKICHHS
2. Cpaenen O CBOMCTBAaxX CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;
ue OOBSICHATh,  KaKhe  TNpsSMble  Ha3bIBAIOTCS
ompe3Ko [epIeHIUKYISIPHBIMH; dbopmynupoBath  H
8 U Y2108 00OCHOBBIBaTh YTBEp)KJIEHHE O CBOICTBE ABYX
3. HUzmepen MpsIMBIX, TMEPHEHAUKYISPHBIX K  TpeThel;
ue n300pakaTh W pacrlo3HaBaTh  yKa3aHHbBIE
ompe3Ko npocreiiimue ¢GuUrypsl Ha yeprexax; pelaTh
8. 3aa4M, CBSI3aHHBIE C O3TUMU NPOCTEUIIUMHU




Hzmepen dburypamu
ue y2nos
4. [lepneno
UKYJIADH
vle
npsimbvie
1,2,3,4,5,6,7,8
OObsicHATh,  Kakag  ¢urypa  Ha3bIBaeTCs
TPEYTrOJbHUKOM, YTO TaKO€ BEPUIMHBI, CTOPOHBI,
YIIbl M NEPUMETP  TPEyrojbHUKA, Kakou
T'masa ll. 17 TpeyIv‘onLHHK HA3bIBACTCS PAaBHOOCAPEHHBIM U
TpeyroabHuKH KAaKOH paBHOCTOPOHHHUM, Kakue€ TPEyroJbHUKH
HA3bIBAIOTCS  PAaBHBIMH;,  HM300pakaTb U
pacro3HaBaTh Ha YepTeKaxX TPEYTOJbHUKU U UX
DIIEMEHTHI;  (OpMynUpoBaTh U JIOKa3bIBaTh
TEOpPEMBbI 0 IIPU3HAKAX paBeHCTBa
2.1 Ipusnaxu TPEYTOJILHUKOB; 06T)$ICH$ITI).,. 4TO  Ha3bIBACTCH
pasencmea MEPICHAMKY/IAPOM, HNPOBEAEHHBIM M3 JAHHOH
mpey2onbnuK0s TOYKM K JAHHOH mpsiMoil; (HOopMyaupoBaTh u
NI0Ka3bIBaTh TEOpEMY O MEepIeHAMKYIsIpe K
1. Hepewiii, MPSIMOIA; ?6”57[0H$[TI>, KaKHe OTPE3KH HA3bIBAIOTCS
smopoii u MeIMaHOM, ouccekTpucon u BBICOTOM
mpemuii TPEYroJIbHUKA; (bopllflym/IpOBaTL U JIOKa3bIBaTh
npusHaK TEOpeMbl O  CBOWCTBaX  pPaBHOOEIPEHHOIO
pasencmea TpPEYroJibHUKA; pellaTh 3a/lauyd, CBSI3aHHBIE C
mpeyzonony| 10 [IPU3HAKAMH  DAaBEHCTBA  TPCYTONLHUKOB M
<08 CBOWCTBAMM PaBHOOEJIPEHHOI'O TPEYroJbHHKA;
2 Meouan (GbopMyIHpOBaTH  ONpENEeNeHUE OKPYXKHOCTH;
oL, OOBSICHATB, YTO TaKOE€ LIEHTpP, PAJUYC, XOpAa U
Guccexmpu MaMeTp OKpPYKHOCTH; peIIaTh IMpoCTeHIme
colL U 3ajaud  Ha IOCTpOeHHe (IOCTPOEHUe YIa,
P PaBHOIO JaHHOMY, IOCTPOEHHE OHCCEKTPHUCHI
mpeyeonvhi yIJa, IOCTPOCHNE NEePHEHIUKYIAPHBIX MPIMBIX,
Ka [NOCTPOCHHE CEpelMHbl OTpe3ka) u Ooiee
CIIO’)KHBIE 33/JaYM, HUCMOJIb3YIOLINe YKa3aHHbIE
52 Pemenn MPOCTEUIINE;  COMOCTABIATh  IOJYYEHHBIH
¢ 3a0a4 pe3yabTaT C YCJIOBMEM 3a/laud; aHAIM3HPOBATH
1 Pewenue BO3MOXKHBIE CITydan
3a0auy Ha
nocmpoenu
e
2. Pewenue
7
3a0auy Ha
npumMeHeHu
e
NPU3HAKO8
pasencmea
mpey2ovHu

Ko6




@opMynHpOBaTh OINpPEACICHUE NapAJIEIbHBIX
NpSMbIX; OOBSICHATH C TOMOUIBIO PHUCYHKA,
KaKue YIJibl, 0Opa30BaHHbBIE NpPU IEpPECeUCHUU
NBYX MpPSAMBIX CEKYILIEH, Ha3bIBalOTCSI HAKPECT

1,2,3,4,5,6,7,8

I'1asa II1. JIeKAlMMKH, KaKue OJHOCTOPOHHHMH M KakKue
Hapaﬂﬂeﬂbﬂbl 13 [COOTBETCTBECHHBLIMU; (bopMyJII/IpOBaTL u
e npsMble TOKa3bIBaTh TEOPEMBI, BBIPAKAIOIINAE MPU3HAKHU
MapajuIeIbHOCTH JIBYX MPSIMBIX; OOBSACHATH, YTO
TaKO€ aKCHOMBbI TE€OMETPUM M KaKHUE aKCHOMBI
y)K€ HCIIOJIb30BAIUCh paHee; (hopMyIupoBaTh
AKCHOMY TapaJUIeIbHBIX MPSIMBIX W BBIBOJUTH
ciencTBuss w3 He€;  dopmynmmpoBaTh U
TOKa3bIBATh TEOPEMBI 0 CBOMCTBax
MapajuieJIbHbIX MPSAMbIX, OOpaTHBIE TeOpeMaM O
MpU3HaKax I[apajuIeIbHOCTH, CBSI3aHHBIX C
3.1 Hpugna]{u HAKpECT JICKAIIKMMH, COOTBCTCTBCHHBIMU U
napannenvHoc OJIHOCTOPOHHMMH YIVIAMH, B CBSI3U C 3TUM
mu npamvix O6’I)$ICHHTB, 4YTO TaKOC YCJIOBHEC M 3aKIIOYCHHC
1. Ipusnaxu TEOpEeMbI, Kakas TeopeMa Ha3bIBaeTCs 0OpaTHOM
napaiieibHocm 110 OTHOIICHUIO K ﬂaHHOﬁ TCOPEMCE, O6T)$[CH$[TI),
U NPAMBIX 06X 7 |B 4€M 3aKJIIOYAETCAd METOJI JIOKa3aTelbCTBa OT
NPAMbBIX [MPOTUBHOTO: (POPMYIUPOBATH M JTOKA3hIBATh
2. Axcuoma TeopeMbl 00 yrlax C  COOTBETCTBEHHO
napaiienbHocm [apajljiCJIbHbIMH u NEPNECHAUKYIIAPHBIMU
U NPAMBIX CTOPOHAMU; NIPUBOJUTH PUMEPHI
MCIIOJB30BAHUA 3TOTO METOJA; PEIIaTh 3aJaqu
Ha BBIYMCIICHUE, JIOKA3aTEIbCTBO U MOCTPOEHUE,
CBSI3AHHBIE C NTAPAJUICIIBHBIMA ITPSMBIMU
3.2. Pewenue
6
3a0au
dopMynupoBaTh W J0KaspiBaTh Teopemy o0(1,2,3,4,5,6,7,8
CyMME YIJIOB TPEYTrOJIbHHUKA U €€ CIEACTBUE O
BHCIIHEM  yIJI€  TPEYIOJIbHUKA, IPOBOIUTH
KIacCU(UKALUIO TPEYrOJbHUKOB TIO  yIjam;
dbopmynupoBaTh MW JIOKa3bIBaTh TEOPEMY O
Inaga IV. COOTHOLLIEHUAX MEXIY CTOPOHAMHU M YIJIaMHU
CoOTHONICHHsE TpEYroJbHUKA (mpsimoe no oOpaTHOe
MesKTy YTBEPKJICHUSI) U CIEACTBUS U3 HEE, TEOpEMY O
cToponavH 1 18 |uepaBeHcTBE TpeyronbHHKA, (bopMmepmjaTb u
yraaMu TOKa3bIBATh TEOPEMBI 0 CBOMCTBAaxX
TpeyrobHuKa HpSIMOYFOJ'IBHI)IXV TPEYTOJIbHUKOB
(IpsAMOYTOJIBHBIM TPEYrOJAbHUK C yriaom 30°,
MMPU3HAKU paBEeHCTBA MPSIMOYTOJIBHBIX

TPEYTrOJbHUKOB); (OPMYIHPOBATH OINpPEIEICHUS
paccTosiHUS OT TOYKH 10 HPSIMOM, paccTOSHUS
MEXIy MapajulelbHBIMU TPSIMBIMH; peIlaTh




4.1 Coommno

3aa4ud Ha BBIYUCICHUA, JO0Ka3aTCIbCTBO H

uieHus [OCTPOCHHE, CBS3aHHBIE C COOTHOUICHUSMHU
MexHcoy MEXJy CTOPOHAaMM U yIJIaMU Tpe YroJbHHUKA U
cmopon paccTosiHuEM MEXITy napasuieIbHBIMUA
amu u [PSIMBIMM, TP HEOOXOJUMOCTH HPOBOJUTH I10
yenamu X0y peIICHUS TOTIOTHUTEIbHBIC
mpeyzon [IOCTPOCHHUS, COIIOCTaBJISITh MOJTY4EHHBIH
bHUKA pe3yabTaT € YCIOBHEM 3a/a4yd, B 3aJadax Ha
[IOCTPOSHHE UCCIIEI0BAaTh BO3MOXKHBIE ClTydau
1. Cymma
yenos 10
mpey20/1bHUKa
2. Coommno
UWLeHUST MeHCOY
cmopoHamu u
yenamu
mpey201bHUKA
3. Ipsamoye
OJlbHbLE
mpey201bHUKU
4.2 Pewenu
e 3a0ay
Ha
nocmpoe
Hue
1.Ilocmp
oeHue
mpeyeon| 8
bHUKA
no mpem
anemenm
am
2.
Pewenu
e 3a0ay
IToBTOpEHHE . CTpoAT 10ru4ecKkue Henu paccyKICHHUM. 1,2,3,4,5,6,7,8
Pemenne [IpenBocxXumaT  pe3ylbTaT W ypOBEHBb
3aja4 yCBOCHHMSI (Kakoil OyneT pe3ynbrat?).
YMEOT CITyIIaTh U CIBIIATh IPYT Apyra.
1. Ilosmop BbiiBuraior M 0OOCHOBBIBAIOT — THIIOTE3BI,
eHue no MpeJUIaratoT CrocoObl X MTPOBEPKH.
meme CraBaT  yueOHyK  3aJadyy Ha  OCHOBE
"Hauano 10 |COOTHECEHHA TOrO, 4YTO Yke H3BECTHO X
Hble YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO.
eeomemp Pa3BHBalOT yMEHHE MHTETPUPOBATHCS B TPYIIITY
uueckue CBEPCTHUKOB M  CTPOUTh  HPOAYKTHBHOE
ceedenu B3aUMO/ICHICTBHE co CBEPCTHUKAMH "
a" B3pOCIJIBIMU
2. Iloemop CamocrosiTensHO CO3JaK0T AITOPUTMBI
eHue no NesITeNbHOCTH ~ IpU  peIIeHuH  MpodiieM
meme TBOPYECKOTO M TOMCKOBOTO XapaKTepa.




"llpusna
KU
pasencm
ea
mpey2eoin
bHUKOB.
Pasnobe
OpeHHbll
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[ToHMMAOT BO3MOXKHOCTHh Pa3IUYHBIX TOYEK
3peHusi, HE COBIAIAIOIINX C COOCTBEHHOM.
OCO3HaHHO M TPOW3BOJIBLHO CTPOSIT PEUCBHIC
BBICKA3bIBAaHUS B YCTHOM U MUCBbMEHHOU hopme.
CanuaroT crocod U pe3yibTaT CBOUX JEHCTBUH C
3aJlaHHBIM 3TaJIOHOM, 00HapYKUBAIOT
OTKJIOHEHHS M OTJIMYHS OT 3TAJIOHA.

YMEIOT ¢ TOMOUIbIO BONPOCOB  J1I00OBIBATh
HE0CTAIONTYI0 HH(POpMAIIHIO.

Brioupator HambOosee 3(PGEeKTUBHBIE CIIOCOOBI
pEIICHUS 3a/1a4i B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBUIA.

BHOCST KOpPpEKTHBBI W JOMOJHEHUS B CIOCOO
CBOUX JICUCTBUM B Clydae pPacXoKICHUS
STalIOHA, PEATLHOTO JICHCTBUS U €T0 MPOJIYKTA.
[IposBIISAIOT TOTOBHOCTH aJIeKBaTHO PEearupoBaTh
HAa HYXIbl JAPYTUX, OKa3bIBaTh IOMOIIb U
YMOILIMOHANBHYIO TOJIICPKKY MapTHEPAM.
OcCo3HaHHO ¥ TPOU3BOJIBHO CTPOSAT PEUYCBBIC
BBICKA3bIBaHUSI B TUCbMEHHOM (hopMme.
OCO3HAIOT Ka4eCTBO M YPOBEHb YCBOCHHUSI.
[IpunepXKuBarOTCSI ~ MOPAIbHO-ITHYCCKHX U

[CUXOJIOTUYECKUX TMPUHIIMIIOB OOIIEHUs U
COTPY/JHHYECTBA.

UuToro

68 yacos




8 kiaace

Pa3ne

Tema

Paoou
as

nporp
aMMa

XapakTepucTHKAa OCHOBHBIX BH/10B
NesiITeIbHOCTH YYeHHKA (Ha YPOBHe
Y4eOHBIX /1eiicTBH)

OcHOBHBIE HaIlpaBJIEHUA
BOCIIUTATEJTbHOU
AeATeJIbHOCTHU

I'maBa V.
UeTbIpexyroybH
HKH

14

1.1
MmuozoyeonvHuku

Ilapannenocpam
M u mpaneyus

1.2
Ipsimoyeonbrux,
pomo, keadpam

OOBsACHATh,  4YTO  Takoe  JIOMaHasd,
MHOTOYTI'OJIbHUK, €TI0 BEPIIMHBI, CMEXHBIE
CTOPOHBI, JMAaroHajau, H300paxarb U
pacro3HaBaThb MHOT'OYTOJIbHUKHU Ha
yepTeXkax; IOKa3blBaTh 3JIEMEHTbl MHOIO
YTOJIbHUKA, €70 BHYTPEHHIOIO U BHEILHIOHO
oOnacty; (GOpMYIUPOBATH OINpeseIeHue
BBIITYKJIOTO MHOT'OYTOJIbHUKA; W300pakaTh
U PaCIO3HABATh BBINYKJIbIE M HEBBIITYKIIbIE
MHOTOYTOJIBHUKH;  (OpMyIHpoOBaTh |
TOKa3bIBaTh YTBEPXKJIEHUS O CyMMeE YIJIOB
BBIIIYKJIOTO MHOTOYT'OJIbHUKA U CYMME €ro
BHEIIHUX  YIJIOB;  OOBACHATH,  Kakue
CTOPOHBI (BEpUIMHBI) YETHIPEXYTOJbHUKA
Ha3bIBAIOTCS IPOTUBOIOJIOKHBIMH;

(dbopMynupoBaTh
napaJuienorpamma,

OIpeICTICHUS
TparemuH,

paBHOOEPEHHOI U IPSIMOYTOJIBHOM
Tpaneuuid,  NpsSMOYTOJIbHHKA,  pomoOa,
KBajpara; n300paxarh U Paclo3HaBaTh ITH
YEeTHIPEXYTONBHUKH;  (DOPMYyIHpPOBATE |
TOKa3bIBaTh YTBEP)KACHUS 00 UX CBOMCTBaX
M [pHU3HAKax; pemarb 3aJadd  Ha
BBIUHCIICHHE, JI0Ka3aTeIbCTBO u
MOCTPOCHHE, CBS3aHHBIE C ATHMHU BHUJIAMHU
YEeTBIPEXYTOJbHUKOB;, OOBACHATh, KakKue
TBE TOYKM HA3bIBAIOTCS CHMMETPHUYHBIMU
OTHOCHUTEJIBHO TPSAMON (TOYKH), B KaKOM
cirydae puUrypa Ha3pIBae€TCsl CHMMETPUYIHOM
OTHOCHUTEJIBHO MPSIMOM (TOYKH) U YTO TaKoe
ocb  (LEHTp) CUMMETpUH  (QUTYDBL;
[PUBOANUTE MpUMeEpHl Guryp, o0xanarommx
0CceBOM (LIEHTpaJIbHOM) CcUMMeTpueH, a
TaKkXKe IMPUMEpPbl OCEBOM M IEHTpalbHOU
CHUMMETPUI B OKpYy>KaroIeu Hac
00CTaHOBKE

1,2,3,4,5,6,7,8

T'naBa VI.
Ilnomann

14

OOBSICHITH, KaK MPOU3BOAUTCS U3MEPECHHE
[Iomanaeu MHOTOYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKHI Ha3BLIBAIOTCS
PAaBHOBEITUKHUMHU it KaKue
PaBHOCOCTaBJIEHHBIMH; dbopMynupoBaTh

1,2,3,4,5,6,7,8




2.1 Inowaow
MHO20Y20/IbHUKA

2.2. Teopema
Tughazopa

OCHOBHBIE CBOMCTBA IJIOIAEH U BLIBOIUTH
C WX TOMOIIbI0 (GOpPMYyIBl IIIOMIAACH
MPSIMOYTOJIbHHKA, napaienorpamma,
TpPEYroJbHUKA, Tpanenuu; HopMyIupoBaTh
W JI0Ka3bIBaTh TeOpeMy OO0 OTHOIICHUH
Iomaiel TPEyroJbHUKOB, WMEIOIUX IO
paBHOMY  yriy;  QopMyinupoBaTh U
nokaspiBaTh  Teopemy  [ludaropa u
0oOpaTHytO0 eii; BBIBOIUTH (popmyny ['epona
UTsT  TUTOMIAW  TPEYroJbHUKA; pellarh
3aJjaud Ha BBIYKMCICHHE M JIOKA3aTeIbCTBO,
CBs3aHHBIE C (opMynamMu 1Iomanei u
Teopemoii [Tudaropa

T'nasa VII.
ITogo0ouLIE
TPEyroJbHUKH

19

3.1 Ilpusnaku
noooous

3.2. [lpumenenue
noooous

11

OOBSICHITH MOHITHE MPOMOPIUOHATEHOCTH
OTpe3KoB; (OPMYITUPOBATH OMpPEEICHUS
M0 T00HBIX TPEYTOJIHHUKOB "
kodduimenta noaodus; GopMyIupoBaTh
U JIOKa3bIBaTh TCOPEMBI: OO0 OTHOIICHHH
rioniaied MoJA0OHBIX TPEYroOJIbHUKOB, O
Mpu3HaKaXx TOM00Us TPEYrOJIbHUKOB, O
CpenHel  JMHUM  TPEYrojbHHKA, O
MEePECCUYCHUN MEIWaH TPEYroJdbHUKA, O
POMOPLIHUOHAIBHBIX OTpe3Kax B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;
00BSACHATH, YTO TaKO€ METOJ MOAOOHS B
3aJa4ax Ha IIOCTPOCHHE, W TPUBOJHUTH
NpUMepbl MPUMEHEHHsS JSTOr0 METOJa;
OOBSACHATh, KaK MOXKHO HCIIOJIb30BaTh
CBOIICTBa TMOAOOHBIX TPEYrOJbHUKOB B
W3MEPUTEIIBHBIX Pad0Tax Ha MECTHOCTH;
00BSACHATh, KaK BBECTU IMOHATHE MOI00US
TS IIPOU3BOJIBHBIX ¢buryp;
dbopMynupoBaTh ornpezeneHue u
WLTIOCTPUPOBATH TIOHSTHS CHHYCA,
KOCMHYyCa Y TaHIeHca OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BHIBOJAHTH
OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
W 3HAYCHUS CHHYCA, KOCHHYCa M TaHTEHCa
st yrmoB 30°, 45°, 60°; pemath 3amaum,
CBS3aHHBIC C TIOJ00MEM TPEYrOJILHUKOB,
M BBIUMCIICHUS 3HAYEHUN
TPUTOHOMETPHUICCKHUX byHKIUH
MCIIOJIb30BaTh KOMIBIOTEPHBIE MPOTPaAMMBbI

1,2,3,4,5,6,7,8




I'masa VIII.
Okpy:KHOCTH

17

4.1
Kacamenvnas.
L[lenmpanvhvie u
8nUCaHHble
yenol. YHemoipe
3ameyamenvhbvie
MOYKU
mpey2onbHuKa

10

4.2 Bnucannas u
ONUCAHHAA
OKPYAICHOCD

lccnenoBaTb  B3aUMHOE  PACIIOJIOKECHHE
OpSMOM M OKPY)XHOCTH; (POpMyITUpPOBAThH
OIpECIICHUE KAacaTelbHOU K OKPYXHOCTH;
(bopMyIHpOBaTH U JAOKA3HIBAaTh TEOPEMBIL: O
CBOMCTBE  KacaTeIbHOM, O  IpU3HAKe
KacaTeJbHOH, 00 OTpe3Kax KacaTelbHBIX,
[IPOBEAEHHBIX u3 OJTHOM TOYKH;
(dbopMynMpOBaTh TOHATHS LEHTPAIBHOTO
yria v rpaJlyCHOM MEpbI AYT'H OKPY’KHOCTH;
(GbopMyIHpPOBaTH U JAOKA3hIBAaTh TEOPEMBIL: O
BIINCAHHOM  yIJle, O  IIPOU3BEICHUU
OTpPE3KOB IIEPECEKAIOIINXCS XOopz;
(GopMynMpOBaTh M JOKa3bIBaThb TEOPEMBI,
CBS3aHHBIC C 3aMeyaTeIbHbIMU TOYKAMH
TPEYroJbHUKA: 0 OMCCEKTpUCE yria U, Kak
CJIEJICTBUE, O IIEPECEUEHUU OUCCEKTPUC
TPEYrOJIbHUKA; 0 CEpEIUHHOM
[EpIEeHIUKYJIIpEe K OTpe3Ky M, Kak
CIIEICTBUE, O IIEPECEYCHUH CEPEAUHHBIX
[EPIIEHIUKYJISPOB K CTOpOHAM
TPEYrOJIbHUKA; O IIEPECEYEHHH BBICOT
TPEYrOJIbHUKA; bopmynHupoBaTh
ONpPEICIICHUSI OKPYKHOCTEH, BIMCAHHON B
MHOTI'OYTOJIBHUK W OIMCAHHOW  OKOJIO
MHOI'OYTOJIbHUKA;  (OPMYNIHpPOBaTh U
TOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH,
BIINCAHHOU B TPEYTrOJIbHUK; 00
OKPY’KHOCTH, OIMCaHHOMN OKOJIO
TPEYrOJIbHUKA; O  CBOWMCTBE  CTOpOH
OIKMCAHHOTO YEeThIPEXYTOJIbHUKA; 0
CBOICTBE yIJIOB BIIMCAaHHOTO YETBIPEX
YT OJIbHUKA; pemarh 3aJa4un Ha
BBIUHCIICHHE, JI0Ka3aTeNbCTBO u
[MOCTPOCHUE, CBA3AHHBIE C OKPYXHOCTBIO,
BIIMCAHHBIMU U OIMCaHHBIMH
TPEYroJbHUKAaMU U YETHIPEXYTOJbHUKAMU;
uccleloBaTh  CBOMCTBa  KOH(UIrypauui,
CBS3aHHBIX C OKPYKHOCTHbIO, C ITOMOIIBIO
KOMIIBIOTEPHBIX ITPOTrPaMM

1,2,3,4,5,6,7,8

IToBTOpEHue.
Pemenue 3agau

CTpOSsIT JIOTHYECKHUE TIETIH PACCYKICHHH.
[IpenBocxumaroT pe3yinbTaT U ypPOBEHb
yCcBOeHUs (KaKkoul OyaeT pe3yabTaT?).
'YMEIOT CIyIIaTh U CIBIIATh APYT Jpyra.
BI)I)IBI/IFaIOT 1 00OCHOBBIBAIOT TUITIOTE3HI,
[pe/IaraloT Croco0bl UX MPOBEPKH.
CraBsT y4eOHyI0 3aJady Ha OCHOBE
COOTHECEHHsI TOrO, YTO YK€ M3BECTHO U
YCBOEHO, M TOTO, YTO €IIe HEM3BECTHO.

1,2,3,4,5,6,7,8




Pa3BUBalOT yMEHHE WHTEIPUPOBATHCA B
CPYIILY CBEpPCTHUKOB 51 CTPOUTH
[IPOYKTUBHOE B3aUMOJICUCTBUE co
CBEPCTHUKAMU U B3POCIIBIMU
CaMoCTOSATENPHO  CO3JAIOT  AJITOPUTMBI
NEeSITEIPHOCTH  TNPH  PEIIeHUH  MpolsieM
TBOPYECKOTO ¥ IIOMCKOBOI'0 XapaKTepa.

[loHMMaIOT  BO3MOXHOCTh  Pa3IUYHbBIX
TOYEK 3pEHUs, HE COBMAJAONINX C
COOCTBEHHOM.

OCO3HAaHHO U IIPOU3BOJBHO  CTPOAT
peueBble  BBICKA3bIBAHUS B YCTHOH W
MUChMEHHOU (hopMme.

CnuyaroT crmocod U pe3yiabTaT CBOMX
neiicTBuit C 3aJaHHbIM 3TAJIOHOM,
00HapYyXUBAIOT OTKJIOHEHUS U OTJIMYHS OT
STAJIOHA.

YMEIOT ¢ MOMOIIBI0 BOIPOCOB JOOBIBATH
HEI0CTAIONTY0 HH(OpMAIIHIO.

Beioupator  HambOosee 3¢ eKTUBHBIC
CIIOCOOBI pelIeHUs 3a7add B 3aBHCUMOCTH
OT KOHKPETHBIX YCIOBUH.

BHOCSAT KOPPEKTUBBI H JIOTIOJTHCHUS B
crocod cBOMX JeHCTBMII B ciydae
PacX0XKICHUS JTaJIOHA, pealbHOTO
MENCTBUS U €T0 MPOIyKTa.

Hroro 68 yacoB
9 kaace
Pabou| XapakTepucTHkKa OCHOBHBIX BH/I0B OcHOBHbIe HaNpaBJeHHUsA
Pazne Tema as MEeATeJbHOCTH YYeHHKA (HA YPOBHe |[BOCIHMTATE/bHOM /iesITe/IbHOCTH
Ja nporp Y4eOHbIX JieiicTBHIi)
amMMma
I'naBa IX. dopMynMpoBaTh OIpeAeIeHUs n|1,2,3,4,5,6,7,8
BexTopbl WJUTFOCTPUPOBATh TIOHATHS BEKTOPA, €r0
1. Ionamue JUIMHBI, KOJUIMHEAapHBIX W  PAaBHBIX
gexmopa BEKTOPOB;  MOTHBHpPOBaTb  BBEJICHHUE
2. Cunoocenu MOHATHM MW JEHUCTBUM, CBS3aHHBIX C
eu BEKTOPaMHU, COOTBETCTBYIOIIUMHU
8bIYUMAH [pyuMepamu, OTHOCSIIIUMHUCS K|
1. ue 5 (Gu3NYEeCKUM  BEKTOPHBIM  BEJIMYMHAM;
6€KMopos [IPUMEHATh BEKTOPBl M JIEHCTBUSA Hal
3. Ymnoorce HUMU TIpU PEIIEHUU TeOMETPUUYECKUX
Hue 3agayq
gexmopa
HA 4Ucno.
4. Ilpumene
Hue
6eKMopos




K

pewenuio
3a0ay
I'1aBa X. Metoxa OOBACHATh W WUIIOCTPUPOBATh ToHATHA(L,2,3,4,5,6,7,8
KOOPAWHAT NPSIMOYTOJIBHOM ~ CHCTEMBl  KOOPIWHAT,
1. Koopoun KOOPJAMHAT TOYKU U KOOPAMHAT BEKTOpa;
amul BBIBOJHMTH W MCIOJIb30BATh IPU PELICHUN
eexmopa 3agad  (opMyJsbl KOOpIMHAT CEpeluHbI
2. Ilpocmeii OTpe3Ka, JJIMHBl BEKTOpa, PACCTOSHUS
wue 10 [Mekmy ABYMA TOUKAMH, ypaBHEHHS
3a0auu 8 OKPY>KHOCTH H MIPSIMOI
KOOpOUHA
max
3. Vpasnenu
A
OKPYIICHO
cmu
I'nasa XI. dopMynupoBaTh M WUIOCTpUpoBars|1,2,3,4,5,6,7,8
CooTHoOIEeHUS OTIpe/IeICHNUS CHHYCA, KOCHHYCA,
MEKIY TaHreHca M KoTaHreHca yrioB ot 0 a0
CTOPOHAMH U 180°; BBIBOJUTH OCHOBHOE
yriiammu TPUTOHOMETPUUYECKOE  TOXAECTBO U
TPeyroJbHUKA. dbopmynbl puBeneHus; (GopMyITUpOBaTH
CkausipHoe U JI0Ka3bIBaThb TEOPEMBl CHHYCOB U
Npoun3Be/ieHne KOCHHYCOB, IPUMEHSTh UX HPU PEIICHUN
BEKTOPOB TPEYroJbHUKOB; OOBSICHATB, KaK|
1. Cunyc, MCIIOJIb3YIOTCS TPUTOHOMETPUUECKUE
KOCUHYC, bopMynbl B U3MEPHUTEIbHBIX padoTax Ha
maneenc, MECTHOCTH; dbopmynHupoBaTh
KOmMaHaeH OINpeNieNIeHusl yria MeXJy BeKTOpaMH M
cyena CKaJISIPHOTO  TIPOM3BENEHHUS  BEKTOPOB;
2. Coomno | 11 [BBIBOAUTH bopmyny CKaJISIPHOTO
wenus MPOU3BEICHUS gyepes KOOP/IUHATHI
medxHcoy BEKTOPOB; ¢dbopmynarpoBaTh U
CMopoHa 000CHOBBIBATh YTBEP)KACHNUE O CBOHCTBAX
MU U CKaJISIpPHOTO MIPOU3BEJICHNUS;
yenamu MCTIOJIB30BAaTh CKAJISIPHOE IPOU3BEICHHE
mpey20.b BEKTOPOB IPH PEILICHUH 3a]a4
HUKa
3. Ckansapmno
e
npou3eeo
eHue
6eKmMopoe
4. Pewenue
3a0au
I'nasa XII. dopmynMpoBaTh onpenenenue|l,2,3,4,5,6,7,8
Jnuna MPaBUIHLHOTO MHOTOYTOJIbHUKA;
OKPYKHOCTH M |, (dbopMynUpOBaTh U JOKa3bIBaTh TEOPEMBI

IJI0IIAb KPYyra

1. Ilpasunvn

00 OKpPYXHOCTSIX, OIHCAHHON OKOJIO
MPaBUILHOTO MHOT'OyTOJIbHUKA u

BITMCAHHOM B HET O, BBIBOAUTH )41




ble

MCIIOJIb30BaTh (POPMYIIBI ISl BEIUMCIICHHUS

MHO20)20 [UIOINAAN MPABUIBHOIO MHOTOYTOJIbHUKA,
JIbHUKU €ro CTOPOHBI M pajWyca BIHMCaHHOMN
2. Hnuna OKPY)KHOCTH;  pemaTb  3ajadyd  Ha
OKPYIICHO [HOCTPOCHHE IPaBUJIbHBIX
cmu u MHOTOYTOJTbHUKOB; OOBSICHATH TOHSTHUS
naowaos JUIMHBl OKPY)KHOCTU W IUIOINAAM Kpyra;
Kpyea BBIBOAUTH (DOPMYNBI Ui BBIYMCICHUS
3. Pewenue [UIMHBl OKPY)KHOCTM W JUIMHBI JYTH,
3a0au [UIOINAAN Kpyra U IUIOUIaJu KpPYrOBOTO
CEKTOpa; HMPUMEHATh 3TH (HOpMYJbl NPHU
peLIeHNH 3a1a4
OOBsACHATH, 4YTO Takoe oToOpaxenue(l,2,3,4,5,6,7,8
I'masa XIII. [JIOCKOCTH Ha ce0sl U B KAKOM Cllydae OHO
JIBHKEHN e HA3bIBACTCSl  JBM)KEHHUEM  IUIOCKOCTH;
00BSICHATB, YTO TAKOE OCEBasi CUMMETPUS,
1. Illonamue [EHTpaJIbHAST CUMMETPHSI, TapaJuIeIbHBIN
08udICe U [EPEHOC U MOBOPOT; 0OOCHOBBIBATH, YTO
5 DT OTOOpaKeHUs IUIOCKOCTH Ha cels
2. Ilapannen SBIISIIOTCSL  IBHOKCHUSIMH;  OOBSACHSTD,
bHBIU KaKoBa CBSI3b MEXKIy JBIKCHHSAMU U
nepeHoc u HaJI0KEHUSIMH, WTIOCTPUPOBATh
nosopom OCHOBHBIC BHJIbI IBUKCHUH, B TOM YHUCIIE
C IIOMOUIbIO KOMITBIOTEPHBIX NPOrpaMm
OOBSICHATH, YTO TaKO€ MHOTOrpaHHUK,(1,2,3,4,5,6,7,8
ero rpaHu, péopa, BEepILIMHbI, AUAaroHaly,
KaKoM MHOTOTPaHHHUK Ha3bIBACTCS
BBINYKJIBIM, 4YTO Takoe N-yrojibHas
npu3Ma, €€ OCHOBaHUS, OOKOBBIE TPaHU U
OokoBble  pé&Opa, Kakasg  I[pHU3Ma
Ha3bIBACTCS NPSIMOM M Kakas HAKJIOHHOM,
YTO TaKOE€ BBICOTA MPU3MBI, KaKasi IpU3Ma
Tuasa XIV. HA3bIBACTCS MMapaUICIICTIUIIEIOM M KaKou
napasesenunes Ha3bIBAETCs
Hauanbmpie NPSMOYTOJNIBHBIM;  (OPMYJIMPOBAaTh |
CBeJdeHUs U3 .
000CHOBBIBAaTh YTBEPXkJIECHUS O CBOWCTBE
Crepeomerpun .
UaroHasled  mapajienenunesa Mo o
1. Muocozpa KBaJpaTe ,[[I/IaFOI-.IaJ'II/I IPSMOYTOJIBHOTO
B napasiiesenumena; OOBSICHATh, UTO TaKOE
> Tenau 00bEM MHOTOrpaHHMKA; BBIBOAMTH (C
' [TOMOILIBIO MpUHIUIIA Kapanbepn)
noii[;;cHo dopmyny  o0b€Ma  IPSAMOYTOJIBHOTO
napajuieJienunesa; OOBACHATh, KaKOW
8pawyeHusl

MHOTOI'PAaHHHUK Ha3bIBaeTCSl MHUPaMMJION,
YTO TAKOE€ OCHOBAHHE, BEPIINHA, OOKOBBIC
rpaHu, OokoBble pEOpa M BBICOTA
MUpaMU/Ibl, Kakas MHpaMHIa Ha3bIBACTCS
NpaBUIbHON, YTO  Takoe  amodema
NpaBWIBHOH  THpaMHIBI,  MPHUBOAHUTH
dopmyiny o0bEéMa nmupamMuIbl; OOBICHATS,
KaKoe TEJI0 Ha3bIBACTCS IMIIMHAPOM, UYTO
TaKkOe €ro ocb, BBICOTA, OCHOBAaHMA,




paaunyc, OoKkoBast MTOBEPXHOCTb,
oOpa3yromue, pa3BépTKa 00KOBOI1
MOBEPXHOCTH,  KAaKUMHU  (OpPMYJIaMu
BBIPA)KAIOTCS 00BbEM U IO b OOKOBOU
MOBEPXHOCTH  IHJIMHIPA;  OOBSICHATS,
KaKoe TeJI0 Ha3bIBAECTCS KOHYCOM, 4TO
TaKOe €ro Och, BBICOTA, OCHOBAHHE,
OOKOBasi  MOBEPXHOCTh, OOpa3yrolue,
pa3BEpTKa OoKOBOM MIOBEPXHOCTH,
KakUMU (HOpMyJaMH BBIPAKAIOTCS 00bEM
KOHYyCa " TUIOINAb OOKOBOI
MOBEPXHOCTH; OOBSICHSATB, Kakast
MOBEPXHOCTh Ha3biBaeTcsa cdepoil) u
Kakoe TeJO Ha3bIBaeTCs INapoM, 4YTO
Takoe paauyc u auamerp chepsnl (1mapa),
KakUMU (HOpMyJaMH BBIPAKAIOTCS 00bEM
mrapa ¥ Iwomanab chepsl; u300paxarh U
pacrio3HaBaTh Ha PHCYHKax MPHU3MY,
napajuielienune]l, MUPaMUIy, HIHHID,
KOHYC, I1ap

00 akcuomax
IUVIAHUMETPUH

CTposIT JOTMYECKHE LU PACCYKACHUI.
[IpenBocxuIatoT pe3ysibTaT U YpPOBEHb
yCBOEHHUS (Kakoi OyAeT pe3yabTaT?).
YMEIOT CIIyIllaTh U CIBILATH IPYT ApYra.
BI)II[BI/IFaIOT A 000CHOBLIBAIOT THUIIOTE3HbI,
[IPe/JIaratoT Croco0bl X MPOBEPKH.
CraBAT y4yeOHyI0 3aJayy Ha OCHOBE
COOTHECEHHsI TOTO, YTO y)K€ H3BECTHO U
YCBOEHO, M TOT'0, YTO €11e HEM3BECTHO.
Pa3BuBalOT yMEHHE WHTEIPUPOBATHCA B
rpynny  CBEPCTHUKOB U CTPOUTh
[IPOJYKTUBHOE  B3aMMOJECHCTBHE  CO
CBEPCTHUKAMHM U B3pPOCIIBIMU

1,2,3,4,5,6,7,8

IToBTOpEHue.
Pemenue 3agau

CaMOCTOATEIBHO CO3JAI0T  AJITOPUTMBI
NEeSATeIbHOCTH HpPU  PELIEHUH MpodsieM
TBOPYECKOTO M TOMCKOBOTO XapaKkTepa.
[ToHMMaOT BO3MOYKHOCTh  Pa3IMYHBIX
TOYEK 3pEHHUs, HE COBNANAIONINX C
COOCTBEHHOM.

OCO3HAaHHO ¥  MPOMU3BOJIBHO  CTPOSIT
peueBble BBICKA3bIBAaHUS B YCTHOM U
MUCbMEHHOU (popme.

CnauyaroT crmocod W pe3ylbTaT CBOMX
melicTBHMI ¢ 3aJaHHBIM  DTaJIOHOM,
00HApY)KUBAIOT OTKJIOHEHHUS M OTIUYUS
OT ATaJOHA.

'YMEIOT ¢ TOMOIIBIO BOIIPOCOB J100BIBATH
HEI0CTAIOIIYI0 HH(POPMAIIHIO.

1,2,3,4,5,6,7,8

Hroro

68 yacos




7.0nMcanne MaTEePUAJTbHO-TEXHUYECKOr0 o0ecreyeHust
IleyaTHbIE N3TaHUS

1. Teomerpus: 7—9 k. / JI. C. Atanacsn, B. @. byry3os, C. b. Kagomues u np. — M.:
IIpocsemenue, 2020.

2. 3ue b. I. Teomerpusi: nunmakt. marepuansl: 7 ki. / b. . 3uB, B. M. Meinep. — M.:
[Tpoceemenue, 2004—2020.
3. 3ueé b. I Teomerpus: munmakt. marepuansl: 8 ki. / b. I'. 3uB,B. M. Meiinep. — M.:

[Tpoceemenue, 2006—2020.

4. 3ue b. I'. Teomerpusi: aunakt. martepuansl: 9 k. / b. I'. 3uB. —M.: TIpocsemenue, 2004—
2020.

5. N3yuyenue reomerpuu B 7, 8, 9 xiaccax: MeToA. pekomeHjanuu: k. ais yuutens / JI. C.
Artanacsas, B. @. byry3os, }O. A. I'na3zkoB u n1p. — M.: IIpocsemienue, 2012.

HNuTepHeT pecypcebl

o http://umnojenie.narod.ru/ - Cioco6 yMHOeHHUs "TpeyroIbHUKOM".

e http://comp-science.narod.ru - aUIAKTHYECKHE MaTepualibl M0 HHMOPMATHKE |
MaTeMaTUKe: MaTepHaIbl OJIMMIIAA/ IIKOJIFHUKOB 110 ITPOTPAMMHPOBAaHHIO, TIOATOTOBKA K
OJIMMITHAJIaM [0 TMPOTPAMMHUPOBAHUIO, JUAAKTHUYCCKHE MATepUalibl IO airedpe u
reometpuu (6-9 ki1.) B popmare LaTeX u ap.

e http://www.school.mos.ru - caliT MOMOXET IIKOJbHUKY HAlTH HEOOXOJUMYIO
UH(OPMALIHIO JUTS TTIOArOTOBKU K YPOKaM, MaTepHa Ajst peeparos H T.1.
. http://www.history.ru/freemath.ntm - OecmatHble oOydaromue MPOrpaMMblI IO

MaTEMaTUuKE OJI1 IIKOJIBbHUKOB.
e http://mathem.by.ru/index.html - Maremaruka online
e http://comp-science.narod.ru/
e http://matematika.agava.ru/
e http://center.fio.ru/som/subject.asp?id=10000191
e http://www.samara.fio.ru/resourse/teachelp.shtml#mate
o http://refportal.ru/mathemaics/ Pecdepatst mo matemarnke
o http://www.otbet.ru/ Jlemaem ypoku BmecTe!
e http://uztest.ru/logout EI'D o maremartuke
e http://ege-online-test.ru/ EI'D Ownnaiin Tect (MaTeMaTHka)

8. Ilnanmpyemble pe3yabTaThl 00y4eHHs NMpeMeTa reoMeTpun 7-9 Kiace

Pesynbrarel 00yueHust mnpencraBieHsl B TpeOOBaHHAX K YPOBHIO MOJATOTOBKU U 33Jal0T
CHUCTEMY MTOTOBBIX pE3yJIbTaTOB o00ydeHus.  Pe3ynbTaThl JOJKHBI JOCTHYb pELICHUS
IPAKTUYECKHUX 33aJay, CBSI3aHHBIX C HaXO0XK/IEHUEM I€OMETPUUYECKHUX BEJIWYMH (MCHOJB3YS MPHU
HEOOXO/JMMOCTH CIIPaBOYHMKM UM TEXHHYECKHE CpeAcTBa). A Takxke IIOCTPOCHUN
F€OMETPUUECKUMU MHCTPYMEHTAMHU (JIMHEHKa, YrOJbHHUK, LUPKYJIb, TPAHCIOPTHUP); BIAJACHUS
NPaKTUYECKMMHU HaBBIKAMHU HMCIIOJIb30BaHUS T€OMETPHUECKUX WHCTPYMEHTOB /IS M300paKeHus
¢buryp. U Taxxke Hax0XJEHUS IJIUH OTPE3KOB U BETMYHUH YIJIOB.

7 knace
Harnsignas reomerpust

OOyyaromuiics Hay4uTCs:
1) pacmo3HaBaTh Ha 4YepTekKax, PUCYHKAX, MOJEISIX U B OKPYXKAlOIIeM MHUpE IUIOCKHUE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;
2) pacnio3HaBaTh pPa3BEPTKH KyOa, MPSMOYTOIBHOIO Mapaiesenumesa, NpaBUuIbHOW MUpaMUbl,
LWIMH]pA U KOHYCA;
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3) ompenensTh Mo JMHEHHBIM pa3MepaM pa3BEPTKH QUIYpPHI TMHEHHBIE pa3Mephl CaMOi (QUTYpBI
1 Hao0OpoT;
4) BBEIYUCIATH 00BEM MPSMOYTOJIBLHOTO apaljiesienue .
OO0y4yaomuicsa noayuum 603MO0HCHOCHIb:
5) evluucasims 00vEMbI NPOCMPAHCMBEHHBIX 2COMEMPUUECKUX (PU2Yp, COCMABIEHHbIX U3
NPAMOY20JIbHbIX NAPAJLILENEeNUNe008;
6) yeryoumos u pazeums npedcmagieHus 0 RPOCMPAHCMBEHHBIX 2eOMeMPUIEeCKUX Gueypax;
7) npumeHsme nowsimue pazeéEpmiu 0Jisk 6bINOJHEHU NPAKMUYECKUX PACYEmO8.
8 ki1ace
I'eomerpuueckne Gpurypbl
OO0yuaromuiicss Hay4YuTCs:
1) monb30BaTbCs A3BIKOM T'E€OMETPHUM JUUISl OMKCAHUS MPEIMETOB OKPYXKAIOLIEro MUpAa U UX
B3aMMHOTO PACIIOJIOKECHHUS;
2) pacrno3HaBaThb M HM300pakaTh Ha yepTeXkaxX M PUCYHKaX TEOMETpUYECKHe (QUTYypbl U HUX
KOH(Urypanuu;3) HaXOAUTh 3HAYEHUS JIUH JMHEWHBIX 3JIEMEHTOB (PUTYyp M MX OTHOILICHUS,
rpaagycHyio mepy yriaoB ot 0 mo 180°, mpuMeHssi onpeaesieHusi, CBOMCTBA U PU3HAKK PUryp u
UX DJIEMEHTOB, OTHOIIECHUS (Puryp (paBeHCTBO, 1M000KE, CHMMETPUH, TOBOPOT, NapaJlIeIbHBINA
MIePEHOC);
4) omepupoBaTh C HAYaJIbHBIMH MOHSATHUSMH TPUTOHOMETPHUU M BBHINOJNHATH 3JIEMEHTapHBIC
orepanuu HaJl QyHKIUSIMU YTIIOB;
5) pemaTh 3a7auu Ha JTOKA3aTeIbCTBO, OMMPAsICh HA M3YUYEHHBIE CBOMCTBA (PUTYp W OTHOIICHUH
MEXy HUIMH U IPUMEHSIS U3yYCHHbIE METObI JOKA3aTeNbCTB;
6) pemaTh HECIOKHBIC 3314 HAa MOCTPOCHHE, MPUMEHSISI OCHOBHBIE JITOPHUTMBI IOCTPOCHHUS C
MIOMOIIBIO ITUPKYJIIS U TUHEHKH;
7) pemiaTh MPOCTEHIINE MIIAHUMETPUIECKHE 3a7a4ll B TPOCTPAHCTBE.
OO0y4aromuiics noiyuum 603MOHCHOCHb:
8) osenademv memodamu pewenus 3a0ay HA GLIYUCIEHUS U OOKA3AMENbCMBA. MEemoOoM Om
NPOMUBHO20, MeMOOOM NO00OUSL, MEMOOOM nepebopa 6aPUAHIOE U MeMOOOM 2eOMEMPULECKUX
mecm mouex,
9) npuobpecmu onvim npumenHeHusi anreeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoetl 08UNCEHUSI NPU PeUUeHUU 2e0MeMPUYeCKUX 3a0a4;
10) osraoems mpaouyuonnol cxemou peuwieHusi 3a0a4 Ha NOCMPOEHUE ¢ NOMOWDIO YUPKYISL U
JUHEUKU. aHaius, nocmpoenue, 00Ka3amenbCcmeo U Ucciedo8anue;
11) nayuumocs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2COMEMPUUECKO20 MeCma MoYeK U
Memooom noooous;
12) npuobpecmu onvim uccnedosanusi CEOUCME NIAHUMEMPUYECKUX Guayp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOCPAMM,
13) npuobpecmu onvim evinoanenuss npoekmos no memam: «I eomempuueckue npeodpaszo6anus
Ha naockocmuy, «llocmpoenue ompesxkos no gopmyney.
N3mepenne reoMeTpu4ecKMX BeJTUYHH
OO0yuaromuiicss Hay4YuTCs:
1) ucnonb3oBaTh CBOMCTBA M3MEPEHUs JIMH, IJIOLIAJEH M YIJIOB NpH pPEUIeHWH 3aJad Ha
HAXOXXJCHHUE JUTMHBI OTPE3Ka, JIIUHBI OKPY)KHOCTH, JUIMHBI YT OKPY)KHOCTH, TPATyCHONH MEpHI
yria,
2) BBIYMCIATH JUIMHBI JIMHEHHBIX AJIEMEHTOB (UTYp M WX YIJIBI, UCHOIB3YS (HOPMYIIBI JITHHBI
OKPYKHOCTH M JUIMHBI YTU OKPYKHOCTH, (hOpMYJIbI TUTOIAAEH GUryp;
3) BBIYMCIATH TUIOMIATN TPEYTOJEHUKOB, MPSIMOYTOJHHUKOB, MapajlieIorPaMMOB, TpamelHid,
KPYT'OB U CEKTOPOB;
4) BBEIYUCIIATH JUTHHY OKPY)KHOCTH, JITHHY JIYTH OKPYXHOCTH;
5) pemate 3a7auu Ha JIOKa3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYIT JJTMHBI OKPYKHOCTHU U JITTHHBI
IYyTH OKPY>KHOCTH, OPMYII TUIOIIaaen Guryp;



6) pemiath MPAKTUYECKUE 3a/layM, CBS3AHHBIE C HAXOXKICHHEM TE€OMETPUYCCKUX BEIMYUH
(ucTonb3ys MpU HEOOXOAMMOCTH CITPABOYHUKY U TEXHUYECKUE CPEJICTBA).
OOyuaromuiicst noyuum 603MOHCHOCHLb:
7) ebiuucasmes naowaou Queyp, COCMABICHHbIX U3 O08YX UlU 0onee NpsAMOY20ibHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyad i Cekmopa,
8) eswvluuCHIMb  NAOWAOU MHO20V2ONIbHUKOS, UCHONb3YSL OMHOUEHUS. PAGHOBEIUKOCIU U
PABHOCOCMABNIEHHOCIIUL
9) npuobpecmu onvim npumenHeHuss aneeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoetl 08UdHCEHUS NPU PeleHUl 3a0ay HA 8bIYUCIeHUe NI0UAOel MHO20Y20/IbHUKOG.
9 kJaacce
Koopaunarsi
BbInyCKHUK HAY4YUTCSH:
1) BBIYHCIIATH UTMHY OTPE3Ka IO KOOPIWHATAM €T0 KOHIIOB; BBIYUCIIATH KOOPIUHATHI CEPEAMHBI
OTpe3Ka;
2) UCIOJIL30BaTh KOOPAMHATHBIN METO/I JUIS U3YYCHHSI CBOMCTB MIPSIMBIX M OKPYKHOCTEH.
BbINyCKHUK ROIYyUUmM 603MOMHCHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeuteHUs 3a0ad HA SbIYUCTCHUE U OOKA3AMETbCMEBO;
4) npuobpecmu onvlm UCNONB308AHUS KOMNLIOMEPHLIX NPOSPAMM OJisl AHAIU3A HACHIHBIX
CIyyaes 83aUMHO20 PACNON0NCEHUS OKPYHCHOCIEN U NPAMBLX,
5) npuobpecmu onvim evinoanenus npoexkmos na memy «lIlpumenenue KOOPOUHAMHO20 MEMOOA
npu peuleHuy 3a0ay Ha 8bIYUCTIeHUE U OOKA3AMENbCMBOY.
BexkTopsl
BbINyCKHUK Hay4YHTCS:
1) omepupoBaTh C BEKTOpAaMHU: HAXOJIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX
TEOMETPHYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33JAHHOTO BEKTOPA HA YUCIIO;
2) HaxoIuTh U1 BEKTOPOB, 33JaHHBIX KOOPAWHATAMH: JJIMHY BEKTOpPa, KOOPAUHATHI CyMMBI U
Pa3HOCTH JBYX M 0OJiee BEKTOPOB, KOOPJIWHATHI MPOM3BEICHUS BEKTOpA HA YHCIIO, TPUMEHSS
IpU HEOOXOIMMOCTH COUETATENbHBIN, IEPEMECTUTEIBHBIA U pACIIPEICTUTEIbHBIN 3aKOHBI;
3) BBIYUCIATH CKaJSIPHOE MPOU3BEACHHE BEKTOPOB, HAXOIUTh YTOJ MEXAY BEKTOpaMH,
yCTaHaBIMBATh NEPIEHIUKYISIPHOCTH MPSIMBIX.
BBINYCKHUK ROJIYYUM 803MOMNCHOCHIb:
4) osnademv 6eKMOPHLIM MEMOOOM 0I5 PEUEeHUsl 3a0ay HA GbIYUCTeHUE U OOKA3AMENbCMEO,
5) npuobpecmu onvim vinonHeHusi NPoekmos na memy «llpumenenue 6exkmopnoeo memooa npu
peuleHul 3a0ay Ha 8bluUCieHlUe U OOKA3AMeNbCMB0Y.

Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJIbTATOB

OneHKa yCTHBIX OTBETOB 00y4YaloIMXcs
OTBeT OLCHUBACTCH OMMEMKOU «5», €CJI 00y4AKO U CH:
o IIOJIHO PacKpbUI COJAEpKAHME Marepuana B 00beMe, IPEeJyCMOTPEHHOM IpPOrpaMMoil u
y4eOHUKOM, W3JIOKUJ MaTepuajl TIpPaMOTHBIM SI3bIKOM B  ONPEIEICHHON JIOTMYECKOU
IIOCJIEIOBATEIbHOCTH, TOYHO HUCIIONb3YsI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

. MIPaBIJIBHO BBITTOJHUI PUCYHKH, YEPTEXKH, IPaQUKHU, COMYTCTBYIOLIUE OTBETY;

o IIOKa3aJl YMEHUE WJUIFOCTPUPOBATh TEOPETUYECKHUE ITOJIOKEHUS KOHKPETHBIMU IIpUME-
paMu, IPUMEHATh UX B HOBOW CUTyal[UU IIPYU BBIIIOJTHEHUU IIPAKTUYECKOTO 3a1aHHUS;

. MIPOJIEMOHCTPUPOBAI  YCBOEHUE PpPAHEE M3YYEHHBIX COIYTCTBYIOLIMX  BOIPOCOB,
c(OpMHUPOBAHHOCThH M YCTOMYMBOCTH UCIOJIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

o OTBEYAJl CAMOCTOSITENIbHO 0€3 HAaBOISIIMX BOMPOCOB yuuTens. Bo3MOXHBI o/HA - /B

HETOYHOCTU NPHU OCBEUIEHUU BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX, KOTOPHIE YUYEHHK
JIETKO MCTIPABIII 110 3aMEUAHUIO YIUTEIS.

OTBeT OlleHUBAaETCsl 0TMETKOM «4», eciu

. OH Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha OIEHKY «5», HO MPU 3TOM UMEET OJIUH
13 HEJIOCTAaTKOB:



° B M3JIOKCHUHN JOIYIICHLI HeOOoIbIINE HpO6CHLI, HC HCKAa3HBIIMEC MaTCMAaTHYCCKOC
COACPpIKAaHNUE OTBETA,

L4 AONYIICHBI OAWH — JABa HEAOYCTA NpPU OCBCHICHUHU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC 110 3aMCYAHUIO YYUTCIIA,
° AOIYIICHEBI omubOka WM Oolee JABYX HEAOYETOB IIPpU OCBCIICHHWHN BTOPOCTCIICHHBIX

BOITPOCOB WJIM B BBIKJIaJJKaX, JIETKO UCIIPaBJICHHEBIC 110 3aMCUYaHUIO YUUTCIIA.

OT1meTKa «3» CTABUTCA B CJEIYIOMUX CJIYyYasaX:

° HETOJHO WJIM HEMOCJEI0BATEeIbHO PACKPBITO COJAEpkKAaHUE MaTepualia, HO IOKa3aHO
o0111ee MOHUMAHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHbBIC ISl TajJbHEUIIEro
YCBOGHHUSI TPOTrpaMMHOTO MaTepuayia (ompesnencHHbie «TpeOoBaHMSIMH K MaTEeMaTHYECKOH
MOATOTOBKE YUAILIUXCS);

° MMENIMCh  3aTPYAHEHUS WM JOMYIIEHbl OMMOKM B  ONPEIACICHUH  IOHSITHH,
HCITOJIb30BAHUHM MaTEMaTUYECKOW TEPMHUHOJIOTHH, YePTEk,aX, BHIKIIAIKaX, UCIIPABICHHBIC TIOCIIC
HECKOJIbKMX HaBOISAIIUX BOPOCOB YUUTEIS;

° YYCHHK HE CIPaBWICS ¢ NPUMEHEHHEM TEOPHUH B HOBOW CHUTYaIlMM TPH BBITTOJHCHUH
MPAKTUYECKOTO 3aJaHKsl, HO BBIMOJIHII 331aHUs 0053aT€ILHOTO YPOBHS CIOXKHOCTU IO JaHHOMN
TEME;

° MIPU 3HAHUM TEOPETHUYECKOr0 MaTepHalia BhISIBICHA HEJOCTaTO4YHAs c(hOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHUH U HABBIKOB.

OTMmeTKa «2» CTABUTCH B CJIEAYIOLIMX CIyqasaX:

o HE PaCKpPBITO OCHOBHOE COZIEp)KaHNE yUeOHOTO MaTepuana;

. oOHapyKEHO HE3HAHUE WJIM HETIOHUMaHUEe YICHHKOM OOJIBIICH M HanOoJiee BaXKHON
YacTu y4eOHOTO MaTepuaa;

o JIOTYIIIEHbl OMIMOKH B OMpEENICHUU TOHATUH, MPU HCIOIb30BAaHUH MaTEMaTHUECKOMN

TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX Wi rpadukax, B BBIKIAJAKaX, KOTOPbIE HE HCIPABICHBI
MOCJI€ HECKOJIbKUX HABOJAIINX BOIIPOCOB YUUTEIIS.

Ouyenka nucoMeHHbIX padom 00y4al0MINXCS
OTMeTKka «5» CTaBUTCH, €CJIH:

° pa60Ta BBITTIOJIHCHA ITOJHOCTBIO,
L4 B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBaHUH peUICHUA HET HpO6€J’IOB n OH_II/I6OK;
L4 B pCHICHUU HET MATCMATHUYCCKUX OIIMOOK (BOSMO)KHa OJHa HCTOYHOCTD, OIIMCKA, HC

SBIISIOIIASCS CIIECTBUEM HE3HAHUS MM HEMOHUMaHUsI y4eOHOTrO MaTepuana).
OTMeTKa «4» CTAaBUTCS, €CJIM:

. paboTa BBINOJIHEHA [TOJHOCTHIO, HO 0OOCHOBAHUS 1IarOB peIIeHHs] HEJOCTATOUHBI (€CITU
yMeHHE 000CHOBBIBATH PACCYK/IEHUS HE SIBISUIOCH CIIEIMATIbHBIM 00BEKTOM MPOBEPKH);
. JIONyIIeHa 0J{Ha OIIMOKa UJTH JIBa-TPH HEJ0YETa B BHIKIIA/IKAX, PUCYHKAX, UePTEkKax WU

rpadukax (ecnu 3TH BUJIBI pabOTHI HE SBISUIUCH CHIEIHATBHBIM 00bEKTOM MPOBEPKH).
OtMmeTka «3» cTaBUTCS, €CIIU:

° JIOTYIIIEHBI 0oJiee OHOM OMMOKH UK OoJiee ABYX-TPEX HEJOYETOB B BHIKJIAIKAX,
yepTekax Wid rpadukax, HO yyaluiics BiajaeeT o0sa3aTebHBIME YMEHHUSIMHE 110 TIPOBEpsieMOi
TEME.

OTMeTKka «2» CTaBUTCS, €CIIN:

° JIOTYIIEHBI CYIIECTBEHHBIE ONMMOKH, MOKA3aBIINE, YTO yUaITUNCS HE BIAJCET
00s13aTeIFHBIMI YMEHHUSIMH TI0 TAHHOW TEME B TIOJIHOW Mepe.
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