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1. HOACHUTEJIbBHAA 3AIIMCKA.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "I'EOMETPUA"

Pabouast mporpamma mo yde6HOMY Kypcy "I'eomerpus” mist oOywarommxcst 9 kimaccoB pa3paboTaHa Ha
ocHoBe denepabHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHus
C Y4ETOM U COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA, MIPESIBABISEMBIX K MAaTEMAaTHUYESCKOMY 00pa30BaHUIO, U
TPaJUIUNA POCCUICKOTO 00pa30BaHUs, KOTOPBIE 0OSCIICUNBAIOT OBJIAICHUE KITFOUCBBIMUA KOMIICTCHIIUSIMH,
COCTAaBIISIONIUMHU OCHOBY JUIsl HETPEPHIBHOTO OOpa30BaHUS M CaMOPA3BUTHS, a TakKKe IEJIOCTHOCTh
OOIIEKYIBTYPHOTO, JTHYHOCTHOTO M TO3HABATEIILHOTO Pa3BUTHS OOyJarommxcsi. B mporpamme ydTeHBI
uneu u nonoxxenus Konmeniuu pa3Butus MmatemMaTudeckoro oopasosanusi B Poccuiickoit denepanuu. B
smoxy 1upoBoil TpaHchopmanuu Bcex cdep UETOBEUECKOW IesATEIPHOCTH HEBO3MOXXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOM MaTeMaTHYECKOW MOATOTOBKU. YK€ B IIKOJIE
MaTeMaTHKa CIYKHUT OIOPHBIM MPEAMETOM Ui HW3y4SHUS CMEXHBIX IAWCIHIUIAH, a IOCIE IITKOJIbI
pealbHON HEOOXOIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHue, YTO TPeOyeT MOJHOIICHHOW 0a30BOM
00111€00pa30BaTENIBHON MOATOTOBKH, B TOM YHCIIE U MAaTEMaTUYECKOM.

D10 00YyCIOBJICHO TEM, YTO B HAIIM JHHU PACTET YHCIO MPOQECCHi, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHCHHEM MAaTeMAaTHKH: U B chepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHICCKUX O0JIACTAX, U JaKe
B TYMaHUTApHBIX cdepax. TakuM oOpa3om, KPyr MIKOJIBHHUKOB, I KOTOPHIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM MPEJMETOM, PACIIAPSICTCS.

[IpakTHdeckas TIOJE3HOCTh MAaTeMaTUKH OOYCIIOBJICHAa TEeM, 4YTO €€ MPEeJAMETOM  SBJSTFOTCS
(G yHIaMEHTaJIbHBIE CTPYKTYPhI HAIIETO MUpPA: IPOCTPAHCTBEHHBIC (POPMBI M KOJTMUECTBEHHBIC OTHOIICHHS
OT MPOCTEUIINX, YCBAUBAEMBIX B HETIOCPEJICTBEHHOM OIIBITE, JIO JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX IS
pa3BUTHUSL HAy4YHBIX W NPUKIATHBIX HJeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HaHHUM 3aTpyAHEHO
MOHMMAaHWE TMPUHLMUIIOB YCTPOMCTBA W HCIOJIB30BAHHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHE U
WHTEpIpETaIsl  pa3sHOOOpa3HOW  COIMAIBHOW, HOKOHOMHYECKOHW, TMOJUTHYECKOW  HH(pOpmaIuwy,
Manod(pdekTuBHa TOBCEIHEBHAs MpaKTUYecKas IesITeNbHOCTh. KaXJIoMy 4YeloBeKy B CBOEH KU3HU
MIPUXOJUTCS BBITIOJHATh PACUEThl U COCTABJIATh AITOPUTMbI, HAXOAUTh U NMPUMEHATH (HOPMYIIBI, BIAJCTh
MPaKTUYECKUMH TpUEMAMU TEOMETPUYECKMX M3MEpPeHHH U MOCTPOCHUH, 4YUTaTh HWHGOpPMAIHIO,
MPE/ICTAaBJICHHYI0 B BHJE TaOnWll, AuarpaMMm M TpadUKoOB, KUTb B YCIOBHUSX HEONPEICNEHHOCTH U
MMOHUMATh BEPOSITHOCTHBIN XapakTep caydailHbIX COOBITUH.

OpHoBpeMeHHO ¢ pacuiupeHueM chep NpUMEHEHUs MaTeMaTHKH B COBPEMEHHOM oO0iiecTBe Bcé Ooliee
BAYKHBIM CTAHOBUTCSI MAaTEMATUYECKUI CTUIIb MBIIIJICHUS, MPOSIBIISIIOIINICS B ONPENICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce u3ydeHuss MareMaTUKU B apceHan MPUEMOB M METOJOB MBIIUICHUS YeloBeKa
€CTECTBEHHBIM O0pa30M BKIIOYAIOTCA WMHIYKIMS U JEAYKLHsA, 0000IIeHne U KOHKPETU3alUs, aHaIu3 U
CUHTE3, Kiaccuukanus M cucreMarusanus, adcrparupoBaHue u aHajorus. OOBEKThl MaTeMaTUYECKHX
YMO3aKIIOUYEeHUH, TpaBHIa MX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHWU3M JIOTUYECKUX MOCTPOCHUH,
CHOCOOCTBYIOT BBIpAOOTKE YMEHUS (POPMYIUPOBATh, 0OOCHOBBIBATh U JIOKA3bIBATh CYXKICHUS, TEM CaMbIM
pa3BHUBAIOT JIOTUYECKOE MbIIUICHHE. Benyimas ponb NpUHAUIEKAT MaTeMaThuke U B (HOPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHThl MBIIUICHUS U BOCIUTAaHUM YMEHUW JAEHCTBOBAaTh IO 3a/JaHHBIM
ITOPUTMaM, COBEPIIECHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mporecce pemieHus 3amay —
OCHOBOIl y4eOHON JHesATeNbHOCTH Ha YpOKaX MaTeMaTUKH — pa3BUBAIOTCS TaKXke TBOpYECKas u
MIPUKIIaIHAS CTOPOHBI MBIIILICHUSI.

OOydeHue martemaTuke AaéT BO3MOXKHOCTh pPa3BUBATh y OOydaroOUIUXCS TOYHYIO, PAIMOHATBHYIO H
WHQOPMATUBHYIO pe4yb, YMEHHE OTOHpaTh Haubojee TMOAXOAIINE S3BIKOBBIE, CHMBOJIMYECKHE,
rpaduyeckue cpeacTBa sl BRIPAKESHUS CY)KISCHUI U HATJIATHOTO UX MPEJCTaBICHUSI.

HeoOxomuMbiM  KOMIIOHEHTOM OOIIel KylnbTyphl B COBPEMEHHOM TOJIKOBAaHMM SIBISieTCS oOIee
3HAKOMCTBO C METOJaMH T[IO3HAHUS JACWCTBUTENBHOCTH, TMPEACTAaBICHHE O TNpeaMeTe M MeToJax
MaTeMaTHKH, UX OTIWYHA OT METOJOB JAPYTUX €CTECTBEHHBIX M T'yMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MPUMEHEHHS] MAaTEMATUKHU JJIsl PEIIeHUs] HAyYHBIX U MPUKIAAHBIX 3a1a4. TakuM oOpa3om, MaTeMaTHUECKOE
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B JOPMUPOBAHHUE OOIICH KyIbTyphl UEIOBEKA.



W3yueHnne MaTeMaTHKH TakXe CIIOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHHIO 4YeNOBEKa, MOHMMAaHUIO
KpPacoThl M M3AIIECTBA MAaTEMAaTUUYECKUX PACCYXKICHUHN, BOCIPHUATHIO T€OMETPHUYECKHX (POPM, YCBOCHHUIO
W€ CUMMETPHH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuKy yXe 3aT€M Y4MThb HAJ0, YTO OHAa yM B IOPSJOK NPUBOAUT», — IIUCAJI BEIUKUN PYCCKUI
yueHblii Muxaun BacuibeBuu JIoMmoHOCOB. I B 3TOM COCTOUT OJHA U3 JBYX Liesield 00ydeHUs: reoMeTpun
KaK COCTaBHOM 4YacTM MarTeMaTHMKM B IIKOJe. OTOH ILeIu COOTBETCTBYET JOKa3aTelbHas JIMHUS
npernoaaBanus reomerpud. Cienys nMpeacTaBIeHHON pabodeld mporpaMme, HaunHas C CEIbMOro Kilacca Ha
YpOKax reoMeTpuu oOy4aroluiicsl yYuTCsl IPOBOJUTH JOKAa3aTEJIbHbBIE PACCyKIEHUS, CTPOUTh JOTUUYECKHE
YMO3aKJIO4YEHHUs], JOKA3bIBATh UCTUHHbBIE YTBEPKIACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJAUTH
pacCyKJeHHs OT <«IPOTHBHOTO», OTIWYAaTh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKICHUsI. YUEHUK, OBJAJEBIINN HCKYCCTBOM pPacCyXIaTh, Oy/l€T MPUMEHATh €0 U B OKpYXKarolen
KU3HU.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo y4yeOHOMY IUIaHy B 9 kiacce m3ywaercsi yd4eOHbIM Kypc «l'eomeTpusi», KOTOpBIA BKIIOYAET
CIIEyIOIIe OCHOBHBIE pa3zienbl coAepxkanus: «l eomerpuueckue GUrypbl U UX cBOMCTBa», «M3mepenue
TreOMETPUUECKUX BEJIMYMHY», a Takke «J{eKapTOBbl KOOPAMHATHI HA TUNIOCKOCTH», «BekTopbl», «/IBrxkeHus
wiockoctu» U «IIpeoOpazoBanus nomoOus». YueOHBIH MiIaH MpeaycMaTpUBaeT U3y4YeHHE TeOMETPUHU Ha
0a30BOM ypOBHE UCX0Is U3 68 YIEeOHBIX YaCOB B YYEOHOM TOTY.

1.2. CBegenus o mporpamme.

JlanHast paGodvasi mporpamma 1o anrebpe ompeaenseT HanbOosee OoNTHMabHBbIE W d(PPEKTUBHBIE IS 9
KJjlacca CoJIepyKaHue, METObI M MPUEMbl OpraHu3aluu 00pa30BaTENBLHOTO MpoIecca C IETbI0 TOTyIeHUs
pe3ynbTaTa, COOTBETCTBYIOIIETO TpeboBaHUsAM cTaHaapta. PaGouas mporpamma paspaboTaHa Ha OCHOBE
[IpumepHoit pabGodeil mporpaMMmbpl MO MaTEeMaTHKE, B COOTBETCTBUHM C TpeOOBaHUAMH K pe3yJbTaTaMm
OCHOBHOTO  oOmiero  oOpa3oBaHHs, TPEACTAaBICHHBIMH B  (QeaepalbHOM  TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe.

1.3. OOGocHoBaHUe BHIOOPA MPOrPpaMMBbI.

Jlannast pabouasi mporpamma COOTBETCTBYET YPOBHIO oOydueHHOCTH oOy4daronuxcs 1 @I'OC O0O0.

1.4. Onpeaenenne MecTa W POJIM NpeAMeTa B OBJIAJeHHH TPeOOBAHMN K YPOBHIO NMOATOTOBKH
00y4aroumuxcs.

CornacHo yueOHOMY IIaHy B 9 Kjacce H3ydaercss Y4eOHbIH Kypc «AnreOpay», KOTOPBIA BKIIOYAET
CIIEYIOIIME OCHOBHbBIE pa3feiibl cojepxaHus: «Hucina u BeIYUCICHUSY, «AreOpanuecKkrue BhIPaKEHU,
«YpaBHEHHUS U HEPABEHCTBAY, «DYHKIIN.

1.5. Hudopmanus o KoJuyecTBe YHeOHBIX YACOB.

B coorBercTBUM C y4eOHBIM IUIAaHOM, a TaKKe TOJOBBIM KalleHIApHBIM y4eOHbIM TpadukoMm pabodas
MporpamMma paccuuTana Ha 68 4yacoB, 2 yaca B HEJIEIIIO.

1.6. ®opmbI Opranu3amumn o0pa3oBaTeJIbLHOIO MpoIecca.

e ocHOBHas (popma — ypox

® OSKCKYpCHH

® MPOEKTHas AeATEIbHOCTh

e T[pUMEHEHHE JIIEKTPOHHOTO OOyuYeHUSs, IUCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH , OHJAH-
Kypchl, obecrieunBaroniue s oOydaronmxcs HE3aBUCUMO OT MX MECTa HAaXOXKICHHS W OpraHu3allud, B
KOTOpOIl OHM OCBaWBAIOT 00pPA30BATENbHYIO MPOTPaAMMY, JOCTHIKEHHUE M OLIEHKY pe3yJIbTaTOB OO0y4YEeHHS
MyTeM OpraHU3aluu 00pa3oBaTeIbHON AESITETLHOCTH B AIIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpene, K KOTOPOW MPeaoCTaBIseTCs OTKPBITHIN TOCTYN uepe3 MHPOPMAITHOHHO-TEIIEKOMMYHUKAIIMOHHYIO
ceTh «HTEpHETY

1.7. Texnosnoruu od0y4yeHmus.



Vpox mnpeanosaraeT HUCMOJb30BaHUE OOpPA30BATEIbHBIX TEXHOJIOTUHM, T.€. CHUCTEMHOIl COBOKYIHOCTH
IIPUEMOB U CPEJICTB OOYyUEHUS U ONpEAEICHHBIM NOPAIOK UX IpuMeHeHHs. OCOOEHHOCTh (eAepabHbIX
rOCy/1apCTBeHHBIX 00pa30BaTe/IbHbIX CTAHJAAPTOB 001Iero o0pa3oBaHHMA - HUX JCATEIbHOCTHBIN
XapaKkTep, KOTOPBIA CTABUT I'JIaBHOM 3aJa4eil pa3BUTHE JIMYHOCTU YYEHUKA.

[TocraBnenHas 3aaua TpeOyeT BHEAPEHNE B COBPEMEHHYIO KOy CHCTEMHO-1eATe IbHOCTHOI0 MO/IX0/1a
K OpraHu3auuu o0pa3oBaTeIbHOI0 Mpolecca, KOTOPBI, B CBOIO OYEPE/lb, CBSI3aH C MPUHIUIUAIBHBIMU
U3MEHEHUSIMU  JESITEIbHOCTH YYMTENS, PpEaJIM3yIOLIEro HOBBIM cTaHmapT. Takke H3MEHAITCS U
TexHojoruu ooydyenus. Ha ypokax ncronb3yrorcs B pa3HOil CTENEHU:

. HNudopmanimoHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHSI
. TexHosorust pa3BUTHS KPUTHUECKOTO MBILIJICHUS

. [IpoexTHas TexHoIOrusA

. TexHosorust pa3BUBaroIIEro 00yueHus

. 310poBbeCcOEpETaOIINE TEXHOJIOT I

. Texnonorust mpoOieMHOTro 00ydeHHs

. HrpoBsle TEXHOJIOTHH

. MonynbpHas TEXHOJIOTUS

. TexHomoruss MacTepcKux

. Keiic — Texnosorus

. TexHoJI0THSI UHTErPUPOBAHHOTO 00YUEHHUS

. [Temaroruka coTpyaHuyecTBa.

. Texnonoruu ypoBHeBoil nuddepeHranum

. I'pynnoBeie TEXHOIOTHY.

. TpaauioHHbIE TEXHOJIOTHH (KJIACCHO-YPOUHAasi CUCTEMA)

1.8. Mexanu3msbl (opMHPOBAHUA KJIIOUYEBBIX KOMIIETEHIIHH.

K uenrpanbHOMY siIpy OOyYeHHUS MaTeMaTHKE OTHOCAT KJK4YeBble KOMIMETEHIIMU, KOTOPBIC SBISIOTCS
«KITIOYOM», OCHOBAaHWEM Ui JAPYrHX, 0ojee KOHKPETHBIX U  IPEIMETHO-OPUECHTHPOBAHHBIX.
Hcnonp30oBaHne KOMIIETEHTHOCTHOTO IOAXOJa B IIKOJBHOM OOpa30BaHHMW JIOJDKHO PEIIUTH MPOOIIEMY
TUIUYHYIO ISl IIKOJIBI, KOTJa YYCHHKH MOTYT XOpPOIIO OBJIAAeTh HAOOpPOM TEOPETUYECCKUX 3HAHWH, HO
WCTIBITHIBAIOT 3HAYUTEIBHBIC TPYJHOCTH B JESTEIBHOCTH, TPEOYIOIICH HMCIIOIB30BAHHS 3TUX 3HAHUHU JUIS
peleH sl KOHKPETHBIX 3a/1a4 WM MTPOOJIEMHBIX CUTYallUH.

Briensrores ciieayromnme KIroueBbie 00pa3oBaTeIbHbIC KOMIICTCHIIHH:

- IIEHHOCTHO-CMBICIIOBasi KOMIICTCHITHS,

-00IIEeKyIbTYPHAs KOMIICTCHIIHS,

-y4eOHO-TI03HaBaTeNIbHAS KOMIIETCHIIHS,

-uH(pOpPMaIMOHHAsT KOMIICTCHITHS,

-KOMMYHUKaTHUBHAasI KOMIIETCHIINS,

-COIMAIILHO-TPY/I0Bast KOMIICTCHITHS,

- KOMIIETCHIIUS JINYHOCTHOTO CaMOCOBEPIIICHCTBOBAHMSL.

[TosToMy B mpakTHKe pabOThl Y4YUTEIs MaTEMaTHKH HMMEETCS HM30BITOYHBIM HAOOpP MeIarorn4ecKux
CPEICTB — MEXaHHW3MOB pean3aluu 00pa30BaTENbHBIX W JMYHOCTHBIX KOMIICTCHIIMH Yepe3 OCHOBHOM
KaHaJ OOIIeHUs YYUTENb-YUeHUK, YPOK:

1. Ypoku 00bsacHeHUs IEpBOro Matepuania (ypoKu-JIeKIINH B KX Pa3HOBUTHOCTSX);

2. Ypok# perieHus ONOpHBIX 3a/1a4;

3. Ypoku pa3BUTHS TEXHUKH PEIICHUS 331a4 (TPAKTUKYMBI);

4. YpOKU-KOHCYIbTAllMM (Ha HHUX BOMPOCHI 33Jal0T TOJBKO ydYallhecs, MOXKHO paccMaTpuBaTh HUX Kak
OTIPOC YUUTEJSI KJIIACCOM);

5. YpokK pelieHust OqHOM 3a1auu;

6. Ypok paboThl OTHOTO METOJIA;

7. YPOKH CaMOCTOSITENEHOM pabOThI ¢ JI€MEHTaMU KOHCYIbTAIluU (B 3TOM CIIy4ae BOMPOCHI 3aJaeT YKe
YUUTETh);

8. Ypoku pemieHuss HeCTaHIAPTHBIX 3a71a4;



9. Ypoxu cocTaBieHus 3a/1a4;

10. 3aueTHblE YPOKH;

11. IIuceMeHHbIE KOHTPOJIBHBIE PAOOTHI;

12. Ypoku aHanmu3a pe3yabTaToB 3a4€Ta, CAMOCTOATEIBHBIX M KOHTPOJIBHBIX padoT.

Pazymeercsi, MHOTHE YPOKM NIPUXOAMUTCS aBaTh CMEIIAHHBIX THUIOB — 3TO BCE 3aBHCUT OT MHOTHX
0OCTOSITENILCTB: YPOBHS MOJTOTOBKH KJIacca, XapakTepa H3y4aeMoTo MaTepHualia v JJaKe MOJIOKEHHUS YpoKa
B PACIIMCAHUU.

Ha »tux ypokax, a Takke BHE MX — Ha JOIMOJHHUTENBHBIX U (DaKyJIbTATUBHBIX 3aHATUSX — OHA PEaIn3yeT
CIIEYIOIINE CPEIICTBA, IIPUEMBbI, METOJIBI U (POPMBI pAOOTHI.

[Ipy n3yyeHnn HOBOTO MaTepuiIa:

J JeKusi (MHCTUTYTCKOTO THMa). Heo0X0AMMOCTh BKIIIOUEHHS TaKUX JIEKIUH B CHUCTEMY AMKTYETCs
paboToil Mo ajanTanuu Mepexoja OT IIKOJbHOrO O0y4eHHs K BY30BCKOMY, (DOPMHUpOBAHHS HABBIKOB
KOHCTIEKTHPOBAHUS Ha BBICOKOW CKOPOCTH, YAaCTOE OTCYTCTBHE KOHTAKTa MEXJy IMPEIoIaBaTelieM By3a U
CTY/ICHTaMH;

. JIEKIIHS C DJIEMEHTAMH dBPUCTUUYECKOTO JIMajora (J1a)xe momiiora);

. JIEKIUsl C MapajuleIbHbIM OMPOCOM (MHOTZIA Jake ‘“CKpBITON Kamepol~ MpoBepsieTcs JOMallHee
3a/IaHue);

J JeKUUs - JUCKyCCUsi: B HEM ydwaliuecs MOJb3YIOTCS Y4eOHHKaMM, a YYUTENb BEIET H3JI0KEHUE,

OTJIMYHOE OT HamneyaraHHoro. Bo3HukaoT BOITPOCHI, CBA3aHHBIC C 0COOCHHOCTSIMHU H3JI0KCHHA,
IMPAKTUYCCKOC CPABHUBAHUC CKA3aHHOI'O U HAII€YaTaHHOT O,

° Oecela ¢ yJanuMUCs O BO3HHKIIWX 3aTPYIHEHUSAX P TIEPBOH MPE3CHTAINY;

° 000011IeHIIE HOBOTO MaTepuala, BRISICHEHUS CBS3U C H3y4CHHBIM;

° pElICHHe YYHUTEJIeM KIIFOUYEBBIX, OMOPHBIX 3a/]a4, CPAaBHEHUE Pa3IMYHBIX CIIOCOOOB HMX PEIICHU,
MIPEIYIPEKICHUE BO3ZMOXKHBIX OIINOOK;

° MMOCTAHOBKA 3a/1ad Ha TEPCHEKTHUBY, STH 3a1add OyJIyT pPEIIeHBI TOJBKO uepe3 2—3 Helenud

coJiepKaT KaKoW-HUOY/Ib HECTaHIaPTHBIN TIPUEM.
[Ipu yrnyOneHuu v 3akperyieHuH HOBOTO MaTepHaa:

° perieHre oO0yJarImX CaMOCTOSTEIBHBIX PA0OT C 3JIEMEHTaMH KOHCYJIbTAIUH;

° CaMOCTOSITEIIPHOE COCTABJICHUE YUAIIUMUCS 3a/1a4 (B KJlacce U JoMa, KOHKYPC TaKuX 3ajay);

. paboTa B mapax y JIOCKH M 3a IapToH - MocjaeaHee, 0COOCHHO MpH pemeHnn 3a1a4 ypoHs C B EI'D u
o1ro;

° pelnieHue 3a1a4 YCTHO, MHOTIa TOJILKO COCTaBJICHHUE TUIaHA PEIICHUS;

° noMaiiHue counHenus “Kak s peman 3amady, HO HE pemiwi’ - 3TO OJWH W3 CaMbIX IIEHHBIX s

yauTenst BUAOB paboThl. CieayeT OTMETHTh, YTO YacTO, HauyWHas padOTy HaJ 3THM 3aJlaHueM, YUCHHK
IpeKpalai ee, Tak Kak MOHUMAaJI, KaK PEIIMTh HE MOJIIaBIIYIOCS PoOIeMy;

. WHIMBHUyAJIbHBIC JOMAIITHUE 3a1aHus, TuddepeHIrpyemMbie 0 YPOBHIO CIOXKHOCTH,

° paboTta Haj omuOKamMu (B ciiydyae HEOOXOIUMOCTH paboTa HaJl OMMOKAMHU, CIACIaHHBIMH B paboTe
HaJl OIUOKaMM);

aHaJM3 M3YYCHHBIX METOJOB pEIICHUs, JUCKYCCHUs [0 IOBOJXY HauOoyiee palMOHAIBHOIO M3 HHX.
Heo0x01MM0 0TMETUTb, YTO PAllHOHAILHOCTh, KaK U CYACThE, KAXKIbIi TOHUMAET M0-CBOEMY.

KoHTpoms npoiineHHoro Matepuana oCyuiecTBISIETCS B BUJIE

o CaMOOIIEHKH Ha OCHOBE MPE/ICTABIEHHOTO YUUTEJIEM Ha JIOCKE PELIeHUs 3aJaHUs;
J 3a4eTOB, CIaBAEMBIX JPYr JAPYTY: YUUTEllb B 3TOM cily4ae, siBseTcs 0e3MOJIBHBIM HalmojaTeneM
paboTHI OIPAIIMBAEMOTO U ONPALINBAIOIIETO;

J peleHus ypakKHEeHHI-TeCTOB C BHIOOPOM OTBETOB M3 MPEI0KEHHBIX;

J MUCHMEHHBIX pab0T, UMUTHUPYIOIIKX BCTYIHUTENbHbIE 9K3aMEHbI B PA3JIMUHBIE BY3bl CTPaHBbI;

o BapuanToB EI'D u OI'D

J KOHTPOJIBHBIX MUCHbMEHHBIX padoT;

J aHanM3a paboT U paboT HaJl OIMOKaMHU.

2. COIEPKAHHWE OGPA3OBAHMUAI.




Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. POpMYIIbI
IMPpUBCACHUA.

Pemenue tpeyronpHuKoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PellleHHe MpakTHYeCKUX 3a/1ad C
HCIIO0JIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB.

[Ipeo6pazoBanne mompoowus. [1ogo0re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpom3BeICHWU OTPE3KOB XOPHA, TEOPEMBI O TMPOU3BEICHHH OTPE3KOB CEKYIIHUX, TE€OpeMa O
KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOysb) BEKTOpa, COHANPABJIEHHbBIE BEKTOPHI, IIPOTUBOIIOJIOKHO HAlPaBJIECHHbIE BEKTOPBI,
KOJIJIMHCAPHOCTHb BCKTOPOB, pPABCHCTBO BCKTOPOB, OIICpallki HaJl BECKTOPaAMM. Paznoxxenne BCKTOpa I10
JBYM HEKOJUIMHEapHbIM BekTopam. Koopaumnartel BekTopa. CKajsipHOE IPOU3BEIEHUE BEKTOPOB,
MPUMCHCHUC IJId HAXOKACHUA NJIVMH U YIJIOB.

JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTH. Y PaBHEHUS MPSIMOM M OKPY>KHOCTH B KOOPJIMHATAX, MIEPECECUCHUE
OKPYXHOCTEH M NpsIMBIX. MeTO1 KOOPIMHAT U €ro MPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[MHA OKpyXHOCTH. I'pamycHas m panguaHHas Mepa YIia, BBIUYMCIECHHE
JUIMH YT OKpykHOcTe. [lnomane kpyra, ceKTropa, CEerMeHTa.

JIBMKEeHMsI INIOCKOCTH U BHYTPEHHUE CUMMETpUn (uryp (3jaeMeHTapHble npeactasieHus). [lapannenbHblit
nepenoc. [IoBopor.

3. ILIAHUPYEMBIE PE3YJbTATHI OCBOEHUS PABOUYEN MPOT'PAMMBI

OcBoenne ydeOHOTO Kypca «['eoMeTpus» TOJDKHO OOECIeUnBaTh JOCTHKCHHE Ha YPOBHE OCHOBHOTO
o0miero 00pa3oBaHUs CIEAYIONINX JIMYHOCTHBIX, METANPEJIMETHBIX M IMPEIMETHBIX 00pa30BaTeIbHBIX
Pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI YIeOHOTO Kypca «['eoMeTpHs» XapaKTepU3yIOTCs:
I[MaTpuoTnyeckoe BocnuTaHme:

MIPOSIBJICHUEM MHTEpeca K MPOIUIOMY U HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM
K JIOCTHXKEHUSIM POCCUMCKHMX MAaTEMaTUKOB M POCCHMCKOM MaTEMaTHYECKOW IIKOJIBI, K HCIOJIb30BAaHUIO
ATHX OCTHKCHUHU B IPYTUX HAyKaX M MPHUKIAIHBIX cepax.

I'pazkaanckoe 1 TyXOBHO-HPaBCTBEeHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEW TPaXKJAHWHA W PEATM3AllU €ro ITpaB, MPEACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBJICHUM, TPOIEIYP I'PaKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCThIO K OOCYXICHHIO 3THUYECKHX MPOOJIEM, CBSI3aHHBIX C
NPAaKTUYECKUM TIPUMEHEHHUEM JOCTIDKEHHH HayKH, OCO3HAHHEM BAXXHOCTH MOPAIbHO-3TUYCCKUX
MPHUHIIUIIOB B JACATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOW HAa aKTHMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 33a]a4 MaTeMaTHYECKOW HaIpaBJICHHOCTH,
OCO3HAHMEM BAXHOCTH MaTEMaTH4YeCKOro OOpa30BaHUs HAa TPOTSHKCHHHM BCEH JKM3HHM JUIS YCIICUTHON
po(hecCHOHALHON ICATEIILHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM U MIOCTPOCHUEM WHIUBUAYAIbHOU TPACKTOPUH 00pa30BaHMS M K M3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHHUE!

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pElIeHU, pPacCyKICHHH; YMEHHUIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

ILleHHOCTH HAYYHOT O MO3HAHMS:

OpUEHTAIle B JAEATeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEACTaBIEHUNH OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI U€lIOBEKa, MPUPOABI M OOIIecTBa, MOHUMAHUEM MAaTeMaTHYeCKOW HayKU Kak
cdepbl 4eTOBEUeCKOH AeATeIbHOCTH, 3TAMOB €€ pa3BUTUS U 3HAYMMOCTH 7S Pa3BUTHSI IUBUITU3AINY;
OBJIAJICHUEM SI3BIKOM MaTEMAaTHKU U MAaTEMaTUYECKOU KyJIbTYpOil Kak CPEeICTBOM MO3HAHUS MUDA,
OBJIaJICHUEM MPOCTEUIITIMH HaBBIKAMU UCCIIEIOBATEIILCKOM IEATEIHHOCTH.

du3znyeckoe BocnuTaHue, popMupoBaHue KyJIbTYPhI 310POBbsl U IMOIUOHAIBHOI0 0J1aronoJay4ns:




TOTOBHOCTBIO NMPHUMEHATh MAaT€MaTHYECKUE 3HAHHMS B MHTEPECax CBOETO 3/I0POBBS, BEICHHS 30POBOTO
o0Opa3a XM3HM (30pOBO€ MHUTaHHME, COATAHCHPOBAHHBIA PEXKHUM 3aHATUH M OTAbIXA, PETYIsIpHAs
¢u3nveckas akTHBHOCTB);

c(OPMHUPOBAHHOCTHIO HaBbIKa peduIeKCHH, NMPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAaKOro K€ MpaBa
JPYroro 4enoBeKa.

JIKOJOrMYecKoe BOCIUTAHNE:

OpHEHTAaIel Ha NMPUMEHEHHE MaTeMaTWYEeCKUX 3HAHWUHU Ui pelIeHus 3aJad B 00JacTH COXPaHHOCTH
OKpYXXAloIlel Cpenabl, IUIAHUPOBAHHS IOCTYIIKOB M OIIGHKM WX BO3MOXKHBIX TIOCJEICTBUHA IS
OKpYKaroILlEen Cpeibl;

0CO3HAHHMEM TJI00ATFHOTO XapaKTepa HKOJIOTUYECKUX MPOOIIEM H ITyTEH MX peIIeHusI.

JInyHOCTHBIE pe3yJIbTaThl, oO0eclevYnBaOIIMe AJANTANUI0 00Yy4Yalolerocas K H3MEeHSIOUMMCs
YCJIOBUSIM COIMATBLHOI M NPHUPOIHOIi cpeabl:

. TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHSIX HEOINPENEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 NeSTeIbHOCTh, B TOM UYHCIIE YMEHUE YYUTBHCS Yy JIPYTUX JIOACH,
nproOpeTaTh B COBMECTHOM JIESITETHbHOCTH HOBBIE 3HAHUS, HABBIKH W KOMITIETEHIIUU U3 OMBITA IPYTHX;

. HE0O0X0IMMOCTHIO B (JOPMHUPOBAHMH HOBBIX 3HAHHIA, B TOM 4uClie (OPMYINPOBATH WACH, TIOHSTHS,
THIOTE36l 00 OOBEKTaX W SIBICHHSIX, B TOM 4HCIE paHee HE W3BECTHBIX, OCO3HABaTh JC(PUIIUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

. CTIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlMIO, BOCHPHHHMATh CTPECCOBYIO CHTYAIHIO Kak
BBI30B, TPEOYIOMNN KOHTPMEpP, KOPPEKTHUPOBATh IIPUHIMAEMbIEe PEIICHUS U JeHCTBUs, (GOpMYyIHpOBaTh U
OIICHUBATh PUCKH U TIOCIECTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTPaMMBI ydeOHOTO Kypca «l'eoMeTpHs» XapaKTepH3yHTCs
OBJIAZICHUEM YHUBEPCATbHBIMU NOZHAGAM ENIbHBIMU OCLICEUIMU,

VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OClICTNEUIMU.

1) Vuueepcanvhvie noznasamensuuie oeiicmeus obecneuusaiom Gopmuposanue 6A306biX KOSHUMUGHBLX
npoyeccos, 00y4arowuxcs (0ceoeHue Memooos NOIHAHUSL OKPYICAIOWE20 MUPA,; NPUMeHeHUue 102UYeCKUXx,
uUCce008amenbCKux onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBrble Jornyeckue 1eMcTBUSA:

. BBISBJIATh M XapaKTEPU30BaTh CYIIECCTBCHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, IMOHSITHH,
OTHOIICHUH MEXIy NOHATUSIMH; (GOPMYIHUPOBATH OTPEACICHUS MOHATUH; YCTAaHABINBAThH CYIIECTBEHHBIN
MPHU3HAK KJIacCH(PUKALIMU, OCHOBaHUS [Tt 0000IICHUS M CPABHEHUSI, KPUTEPUU MTPOBOAUMOTO aHAIIN3a;

. BOCIIPUHMMATh,  (opMynupoBaTh U  MpPeoOpa3OBBIBATH  CYXKICHHS:  YTBEpAUTEIbHBIE U
OoTpuLaTeNbHbIE, eAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE;
. BBISIBIISITh MAaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOpEYUs: B (pakTax, JaHHBIX,

HAOMIOJICHUSAX M YTBEPXKIGHUSX; TNpe/yaraTh KpPUTEpPUM [UIsl BBISBJICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

. JenaTh BBIBOJABI C  HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX UM  WHIYKTUBHBIX
YMO3aKITIOUYEeHUH, YMO3aKIIOUEHH 0 aHAJIOTUH;
. pa3bupath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (TPSAMbIE U OT IPOTHUBHOIO), MPOBOIUTH

CaMOCTOSITEJIbHO HECIIOKHBIE J0Ka3aTelbCTBA MaTeMaTH4ecKUX (aKTOB, BBICTPAWBATH apryMEHTAIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BBIOMpATh CIOCOO pelieHus Y4eOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BAapUAHTOB pELICHUS,
BBIOMpATH HanboJiee MOXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bcKe J1eHCTBHUA:

o HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS; (OPMYIHUPOBATH BOMPOCHI,
¢bukcupyole MTPOTUBOPEUYUE, MPOOIEMY, CaMOCTOSTENBHO YCTaHABIMBATh KMCKOMOE U JaHHOE,
(hopMHUPOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,

o MPOBOJUTHh TIO CAaMOCTOSTENBHO COCTABIEHHOMY TUIaHY HECIOKHBIH AKCIEPUMEHT, HeOONbIIoe
WCCIIEIOBAaHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MeXIy co00ii;



. CaMOCTOSITENIBHO  (pOopMyNIHpOBaTH OOOOIICHHWS ¥ BBIBOABI 10 pe3ylibTaTaM TMPOBEIAEHHOTO
HAOJIIOJICHUS, UCCIICJIOBaHUS, OICHUBATh JOCTOBEPHOCTH IIOJYYCHHBIX pPE3YJIbTAaTOB, BBIBOJOB U
0000IIIEeHHI;

. MIPOTHO3UPOBATH BO3MOKHOE pa3BUTHE MIPOIECCA, a TAKKE BBIJIBUIaTh MPEINOJIOKEHUS O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

. BBISIBJIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, JTAHHBIX, HEOOXOAUMBIX IJISI PEIICHUS
3a7a4u;

. BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATH W HMHTEPIPETUPOBATH MH(POPMALHUIO Pa3TMYHBIX
BUJIOB U ()OPM IPECTABIICHHUS;

. BbIOMpaTh (hopMy MpeacTaBiIeHUsT MHPOPMAMK U WUTIOCTPUPOBATH PEIIaeMbIe 33Jaud CXEMaMH,
JyarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

. OIICHUBATh HAAEKHOCT, HWHQPOPMAIMM TI0 KPUTEPUSAM, TMPEUIOKCHHBIM  yYHTENEM WA

c(hOPMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OClcCMEUs.  00ecneuuaiom Cc@hOPMUPOSAHHOCMb — COYUATLHBIX
HABbIKOG 0OYUAIOUWUXCAL.

Oo0uienne:

[ BOCIIpMHUMAaTb U q)OpMy.TII/IpOBaTB CY)XICHHA B COOTBCTCTBHUU C YCIOBHAMHU U LECIISAMU O6H.[€HI/I${;
SCHO, TOYHO, I'PaMOTHO BBEIpaXaTb CBOIO TOYKY 3pC€HHA B YCTHBIX W IMHUCBMCHHBIX TCKCTAaX, JaBaTb
MOACHCHUA 110 XO4y PCUICHUA 3aladyi, KOMMCHTHPOBATH HOJ'Iy‘—I@HHBIfI PE3YIbTAT,

. B X0JIe¢ OOCYKJIEHUS 3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYKIa€MOW TEMBI, TPOOIEMBI, peraeMoi
3aaa4d, BBICKa3blBaTb HACH, HAICJICHHBIC Ha IIOHMCK PCIICHHA, COIOCTAaBIATH CBOM CYXICHHA C
CYXJCHUSAMHU JAPYTrUX YYACTHUKOB JUAJIOTA, 0OHAPYKUBATh Pa3IU4Me U CXOACTBO MO3ULUHN; B KOPPEKTHOM
dhopme hopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PKCHHUSI;

. MPEJCTaBIATh  pe3yiabTaThl  pEIlIeHHs]  3aJaud, OSKCIIEpPUMEHTa, MCCIEIOBAaHUSA, IPOEKTa,;
CaMOCTOSITENIbHO BBIOMpaTh (OopMaT BBICTYIUIEHHS C Y4YETOM 3a/ady MpEe3eHTallMM U OCOOEHHOCTEH
ayJTUTOPHUH.

CoTpyaHunyecTno:

. MMOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUIYAIbHONW pabOThl MPH PELIECHUH
y4eOHBIX MAaTEeMAaTUYECKUX 3a]1a4;

. MPUHUMATh 1€JIb COBMECTHOM [eATENbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOW paboThI,
pacnpenensiTh BUIbI padoT, J0rOBapUBaThCs, 00CYXKAATh MPOLIECC U PEe3yIbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOZCH;

o y‘laCTBOBaTb B prrIl'IOBBIX (bOpMaX pa6OTBI (O6CY)KI[CHI/I}I, 06M€H MHCHUSIMH, MO3I'OBBIC I_HTprI)I Hu
ap.);

o BBIITIOJIHATH CBOKO 4HaCThb pa6OTBI u KOOp,Z[I/IHI/IpOBaTL CBOHU ,HeﬁCTBHﬂ C I[pyTI/IMI/I YJICHAMH KOMaH/bI,

o OLICHHUBATh Kadye€CTBO CBOCro BKJIaJ1a B 06H_II/II71 HpO,ZLYKT I10 KpI/ITCpI/IHM, CCI)OpMYJ'II/IPOBaHHBIM

y4aCTHUKAaMU B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie pezyisamusnsle Oeticmeus. 0becneyusaom Qopmuposanue CMulClo8blX YCMAHOBOK U
MHCUBHEHHbIX HABLIKOB JIUYHOCMU.

Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTaBJIATH IJIaH, AJITOPUTM pEIIeHUs 3a]add (WM €ro 4YacTh), BBIOMpATh CIOCO0
pelieHus ¢ Y4€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PEelICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIB:

. BIAJeTh CIIOCOOAMU  CaMONpPOBEPKH, CAaMOKOHTpOJII TIpoliecca U pe3yinbTaTa  pelieHus
MaTeMaTH4ecKo 3a/1auu;

. NPEIBUAETh TPYAHOCTH, KOTOPBbIE MOTYT BOSHUKHYTH IPU PEIIEHUH 337a4H, BHOCUTh KOPPEKTHUBHI B
JeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

. OILIGHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOM LIEIM U YCIOBHUSAM, OOBSCHSITH

MPUYUHBI JIOCTUKEHUSI WIN HEIOCTH)KEHUS IIeJM, HAaXOJUTh OMIMOKY, JAaBaTh OLIEHKY MPHOOpETEHHOMY
OTIBITY.



HNPEIMETHBIE PE3YJIbTATbBI

OcBoenune yuebHOro kKkypca «l'eoMeTpus’» Ha YpOBHE OCHOBHOTO 0OmIIero 0Opa3oBaHUS JIOJKHO
o0ecrieynBaTh JOCTIKEHHUE CIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

. 3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOIUTh C HUX IOMOIIBIO pPAa3JINYHbIC
JIEMEHTHI MPSMOYTOJIBHOIO TPEYroJIbHUKA («PEIIEHHE IPSIMOYIOJIbHBIX TPEyroJibHUKOB»). Haxomuts (c
MIOMOIIBIO KAJIBKYJIATOPA) AJMHBI U YIJIbI 1151 HETAOIMYHBIX 3HAYEHUH.

. ITonn30BaThCs q)OpMy.HaMI/I MNpUBCACHHUA MW OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOXIACCTBOM JIA
HaXO0XJICHUA COOTHONIECHHUH MCKAY TPUTOHOMCTPUUCCKUMU BCINYNHAMU.

. Hcnonn3oBarh TCOPEMBbI CHUHYCOB W KOCHHYCOB [JIA HAXOXIACHUA pPa3JIMUYHBIX 3JICMCHTOB
TPEYroJIbHUKA («pELIEHUE TPEYroJbHUKOBY), IPUMEHSTh UX IIPU PELICHUH T'€OMETPUUYECKUX 3a/1au.

. BJIaI[eTI) IIOHATUAMHU Hpeo6pa3013aHH;1 HOI[O6I/I$I, COOTBETCTBCHHBIX 3JICMCHTOB HOI[06HBIX (i)I/Ipr

. [Tonb3oBaTbest cBOMCTBAMU MOJOOMS MPOU3BOJIBHBIX (UTYpP, YMETh BBIUUCIATH JJIMHBI U HAXOJUTh
yIibl Y TOJ0OHBIX Guryp. IlpuMeHsaTs cBoiicTBa MoA00Ms B MPAKTUYECKUX 3aa4ax.

. YMeTh NpUBOAUTH NMPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

. [Tonb30BaTbcst TEOpEMaMu O MPOU3BENEHUN OTPE3KOB XOPJ, O MIPOU3BEIEHUU OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

° ITonr30BaThCH BCKTOpaMH, IIOHUMATb HUX FCOMeTpI/ILICCKI/II\/JI n (1)I/ISI/I‘ICCKI/II\/'I CMELICJI, IPUMCHATH UX B
pELIeHUH TeOMEeTPUUECKUX U (PU3NUecKUX 3a4ay.

L] HpI/IMeHHTB CKaJIAPHOC MPOU3BEACHHUE BEKTOPOB I HAXOXKIACHUA JJIUH U YIJTIOB.

L] ITonr30BaThCH MCTOAOM KOOpAWHAT Ha IJIOCKOCTHU, NIPUMCEHATH €ro B PCIICHUN I'€COMETPUUCCKUX U
MPaKTUYECKUX 3a]a4.

L] BJ'Ia)IeTI) MOHATUAMMU IPABUIIBHOTO MHOTI'OYI'OJIbHUKA, JJIWHBI OKPYKHOCTH, JJIMHBI IYTH OKPY>KHOCTHU
Y paMaHHOW MEpBI YIJIa, YMETh BBIYHMCIIATH IUIOIIAIb KPYTa U €0 YaCTEH.

. [IpuMeHATh NOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

. HaxonuTh ocu (MM LEHTPBI) CUMMETPUN (QUTyp, NPUMEHATh ABMKEHUS IUIOCKOCTH B MPOCTEHUIIMX
clyyasix.

. [IpuMeHATh MOJydeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTH4eCKHUe MOJAEIM Ui 3a/ad

peambHONW JKU3HM W TPOBOJUTH COOTBETCTBYIONIME BBIYUCICHHS C NPUMEHEHHEM MOJ0o0us U
TPUTOHOMETPUYECKUX (PYHKITUHN (TTOJTB3YSCh, TJIe HEOOXO0UMO, KAIbKYISITOPOM).



4. TEMATUYECKOE IVTAHUPOBAHME.

(yueOnuk aBt.: JI.C. Aranacsn u ap uwiu B.®. Byry3os u ap. «['eomerpus 7-9», M. «IlpocBemienne»)

Ilnanupyemoie pezyromamol 00yuenus

Tun/

No Tema paszoena K-¢60 OceoeHnue npeomemHbvix

YpoKa | ypoxa uac. | POPMA | spanuin YY1
Ypoka

I'naBa IX. Bektopsi (8) + I'maBa X. MeToa koopaunat (11)

1. [Tonsatue 9 NHM DopMynHpoOBaTH PerynsitTuBHbIie:

BEKTOPA 3UM OIIPENEIICHUS U KOHTPOJIb, KOPPEKIIMS, OLICHKA.
Cnoxenue u MHM WILTFOCTPUPOBATH TOHATHUS ITo3HaBaTe/bHBIE:

3-5 BBIUNTAHHUE 3 3UM BEKTOpA, €ro JUIUHBI, aHaJ 3, CUHTE3, CPAaBHEHHUE,
BEKTOPOB C3VH KOJUTMHEAPHBIX U PABHBIX 0000111IeHIE, AaHATIOTHS,
VYMHOXEHHE HM BEKTOPOB; MOTUBUPOBATH cepuanus, Kiaccuukanms,

6 BEKTOPOB Ha 1 3UM BBE/ICHHE MOHATHN U HCITIOJIb30BaHNE 3HAKOBO-
YUCIIO C3VH JIENCTBHI, CBSI3aHHBIX C CHMBOJIMYECKUX CPEJICTB,
[Ipumenenue BEKTOPAMHU, MOJEJINPOBAaHUE U
BEKTOPOB K COOTBETCTBYIOIIMMU npeoOpa3oBaHue Mojiene
PEIIEHUIO 3a/1a4 pUMepamMu, OTHOCSIIUMUCS K | Pa3HbIX TUIIOB;

bu3nYECKUM BEKTOPHBIM BBITIOJIHEHHUE IEHCTBUI 1O
NHM BEJIMYMHAM; IPUMEHSATh aJIrOpUTMY;
3UM BEKTOPBI U ICUCTBUS HAJ OIBEICHHE 10 HOHATHE
-8 2 C3VYH HUMH [PU PENICHUU KomMmyHukaTuBHbIE:
YOC3 TEOMETPUUECKUX 3a1a4 KOHTPOJIb ICHCTBUSA MMapTHEPA,
BBIPA)KEHUE CBOMX MBICIIEH U
apryMeHTalus CBOEr0 MHEHUS
C JOCTATOYHOM MOJIHOTOM U
TOYHOCTBIO.
Koopaunatst OOBsACHATD U PerynsitTuBHbIe:
BEKTOpPA MHM WJUTFOCTPUPOBATH MTOHATHUSA KOHTPOJIb, KOPPEKLUs, OLICHKA,

9-10 2 SUM IPSIMOYT'OJIBHOM CHUCTEMBI BOJIEBAsI CAaMOPETYIISLINS,

KOOPJMHAT, KOOPJMHAT TOUKH | BBITIOJIHEHHE MPOOHOTO
TpocTeiimue Y KOOPJMHAT BEKTOPA; yueOHOTrOo IEHCTBUS U
SAAYH B NHM BBIBOJIUTH M MCIIOJIL30BATh (ukcupoBanme
11-12 KOOp/IMHATAX 2 3UM NP PELLICHUH 3a/1a4 WHJUBUIyaJIbHOTO
dbopMynBl KOOPIUHAT 3aTpyaHEHHs B IPOOHOM
CEepeUHbl OTPE3KA, JUIMHBI JIEHCTBUH.
YpaBHeHue
BEKTOpa, paccTosiHus Mmexay | [lo3naBaTenbHbIE:
OKPYKHOCTH. NHM

13-15 | Vpasnenue 3 M JIBYMSI TOUKaAMHU, ypaBIjeHI/ISI agagm, CUHTE3, CPaBHEHHUE,

——— C3VH OKPY>KHOCTH U IPSIMOM. 000011eH1Ee, AaHATIOTHS,

Pemenue 3amau

[TpuMeHsTH MoTy4yeHHbIE

cepuanus, Knaccn(bmcaum{;




Pemenue 3amau

3HAHMSI [IPU PELICHUH 33]a4 U
JI0Ka3aTeJIbCTBA TEOPEM.
DopMHUpOBaHHE
MIPEACTABIICHUM O CBA3U
MEX/1y T€OMETPUUECKUMHU U
anredpandecKuMu
HOHSTUSIMU, IEPEBOJIE C
SI3bIKA TEOMETPUH Ha A3BIK

HCIIOJIL30BaHNE 3HAKOBO-
CHUMBOJIMYECKUX CPEJICTB,
MOJICIIMPOBAHUE U
peoOpa3oBaHue MoJieen
Pa3HbBIX THUIIOB;
BBIIOJTHEHUE ASHCTBUH 110
aITOPUTMY;

IOIBEJICHHUE I10]T IIOHSTHE,

16-17 53021131 anredpel 1 0OpaTHO NIpU YCTaHOBJICHUE IIPUYNHHO-
pelieHnH 3aa4 (B TOM YHUCIlI€ | CJIEJCTBEHHBIX CBSI3EH,
U TIPUKIIAJTHOTO XapaKTepa) JI0Ka3aTeNbCTBO
KoMmyHnkaTuBHBIE:
KOHTPOJIb JIEHCTBUS NapTHEPA,
BBIpQXEHUE CBOMX MBICIICH U
apryMeHTalus CBOEro MHEHHUS
C JIOCTATOYHOMU IOJHOTOHU U
TOYHOCTBIO.
Yemmuouit 3auem YMeTh HaX0AUTh KOOpAUHATHI | [lpu evinonnenuu pabomsi
no meme U JUIMHY OJIHOTO BEKTOPA, V4auuiics 00H#CeH NoKa3amo
«Bexkmopeul. BBIPAYKEHHOTO Yepe3 Ipyrue obs3amenvHble pe3yibmamel
Memoo BEKTOPBI, UCTIOIb3YS 00yuenusl: c80U 3HAHUSL
Koopounam» CBOICTBA JIEUCTBUH C onepayuil ¢ 6eKmMopamu,
BEKTOpaMH, MPUMEHATH NpUMEHsS npU
Konmponsnasn METOJ KOOpAUHAT IS Heobxooumocmu
paboma Ne I no pELIEHUS TEOMETPUYECKUX couemamenbHblil,
meme 3a/1a4; UCHOJIb30BaTh nepemecmumensHulll u
«Bekmopeul. YpaBHEHUE OKPYKHOCTH U pacnpeoenumenbHblil 3aKOHbL,
Memoo OpsIMOU TIPU PELICHUU 3374 | 8bIYUCAMb OTUHY OMPe3Kd NO
18-19 Koopounam» K3y U COCTaBJISITh YpaBHEHHE KOOPOUHAMAM €20 KOHYO08,

OKPY>KHOCTH U MPSAMOI 110
YCIOBUSIM 33J1a4U.
Onpenensitb B3aUMHOE
MOJIO’KEHUE TIPSIMOH 1
OKPY>KHOCTH, OKPY>KHOCTH H
TOYEK, UCIOJIb3YS yPaBHEHHUS
OKPY>KHOCTHU ¥ KOOPJIUHAT
TOYEK; ONPENeNSITh BU U
CBOMCTBa (PUTypPHI 10
KOOpJMHATaM €€ BEPILIUH.

BbIUUCTAMY KOOPOUHANDL
cepeouHvl ompesKa,
UCNONBb308AMb KOOPOUHAMMHbIIL
MemoO OJis U3yUeHUsi CEOLCNE
APAMBIX U OKPYIHCHOCTHEU.
Buwinycknux noxyuum
B03MONCHOCHID!

0671a0emb 6eKMOPHBIM U
KOOPOUHAMHBIM Memooamu
0/ peutenus 3a0ay Ha
8blUlUCTeHUe U
00KA3amenbCmeo

I'maBa XI. CooTHOIICHNS MEKAY CTOPOHAMM M YIJIAMH TpeyrojabHuka. CkajasipHoe Npou3BeIeHne
BeKTOpOB (12)

20-22

Cunyc, Kocunyc
TaHT'€HC yIia

NHM
3NM
C3VH

dopmynupoBaTh U

CHHYCa, KOCMHYCA U TaHI'CHCa

HUJTIOCTPHUPOBATH OIIPCACIICHUA

yrioB oT 0 70 180°; BRIBOAUTH

PerynsTuBHblie:
KOHTPOJIb, KOPPEKLIUS,
OILICHKA,

BBIIIOJIHCHHE




COOTHOILIEHUA

MEXAY CTOPOHAMU U MHM
23-26 31UM
yrilaMH
TPEYroJbHUKA
CkansipHoe NHM
27.28 IIPOU3BEIECHUE 31UM
BEKTOPOB C3YH
Pemrenne 3anau
29 C3VH
YOC3
Yemmuouii 3auem YMeTh pemath Npou3BOJIbHEIN | [Ipu 6vinonnenuu
no meme TPEYrOJIbHUK 110 TPEM pabomvl yuawuiics
Konmponvnasn 3JIEMEHTaM, 3HaTh CHHYC, 0071)1CeH NOKA3AMb
paboma Ne 2 KOCUHYC M TaHTeHC yrjioB 30°, obs3amenbHbvle
no meme 45°, 60° m yMeTh HaXOIUTh pesynemamol
«Coomnowenus TPUTOHOMETPUYECKUE HYHKIIUN oOyuenusi:
MedHcoy cmoponamu yrios ot 0° 1o 180° ¢ BbIYUCTIAMb CKANAPHOE
u yenamu OMOIIBIO TAGIHIL U npouseeoeHue
mpeyzonsruKa. KaTbKyIATOPA, IOHHMATh CBA3b | 6€KIMOPOG, HAXOOUMb
30-31 | Ckanapmuoe K3V | mexny BexTopamu 1 ux Yyeon medxcoy
npouseedenue KOOpAWHATAMH, OIIPEAETIATH 6eKmopamu,
6EeKMOpo6» YIOJI MEKILY BEKTOPAMH, VCMaHasIueamay
HCII0JIb30BATh ONPEACICHUE NePReHOUKYIAPHOCHIb
CKaJIIPHOTO IIPOU3BEAEHUS U npAMOBLX.
€ro CBOMCTBA B KOOpAUHATAX Vuawuiica nonyuum
JUIs pelIeHus 3a1a4 U BO3MOICROCG
JI0Ka3aTelbCTBA TEOPEM. ROKQ3amb ceou
VMEeHUs npu peueHuy
Mpey201bHUKO8
I'nasa XII JTMHA OKPYKHOCTH H (13)
IUI0IAb KPyra
IIpaBunbHBIE NHM | ®opmynuposats onpenencHue | PeryasituBHble:
32 MHOT'OYTOJIbHUKH 31M | npaBWJIBHOTO MHOTOYTOJIbHUKA; | IUNIAHUPOBAHUE,
dbopMynupoBaTh U AOKa3bIBATh | IIENICMOJIaraHKe,
OKpy»XHOCTb, HNHM | Teopembl 00 OKPYKHOCTSIX, KOHTPOJIb, KOPPEKLUA
33 BIIMCaHHAas B 3MM | onrcaHHOM O0KOJIO npaBuibHOTO | [lo3HaBaTe/IbHBIE:
MPaBUJIBHBIA MHOTO C3VH | MHOrOyrojpHMKa ¥ BOUCAHHOW | aHAJIN3, CUHTE3,
YTOJIbHUK € HET0; BBIBOJUTH U CpaBHEHHUE,
OKpYKHOCTB, NHM | Ucrioib30BaTh GOPMYIIBI IS 00o0mieHue,
OIMCaHHas OKOJIO 31AM | BBIUKCIEHUS IJIOIIAIU aHaJoTus, cepuanus,
34 MPAaBUILHOTO MHOTO C3VH | npaBUIBLHOTO MHOTOYTOJILHUKA, | Kilaccu(UKaims;
YTrOJIbHUKA €ro CTOPOHBI U paguyca MO/IBE/IEHUE TIO]
DopMyIbl TSt MHM | BOIKMCAaHHOM OKPYXHOCTH; MOHATHE,
35 BBIYUCIIEHUS 31M | pemiarh 3a/1a4 Ha IOCTPOCHUE | YCTAHOBJIEHUE
TIOMIAH MpaBUIIbHBIX MPUYUHHO-




IIPaBUIILHOTO
MHOI'OYTOJIbHHKA,
€ro CTOPOHBI U

MHOTOYT'OJIbHUKOB; OOBSICHATD
IIOHATUSA JUIMHBI OKPYKHOCTH U
IJIOIIAU Kpyra; BBIBOJIUTh

CJIEICTBEHHBIX
CBsI3€H, IOCTPOEHUE
JIOTUYECKON LIENHU

paanyca BOUCaAaHHOU (opMyIIbI U BBIYUCIICHUS paccyX/ieHuH,
OKPYXHOCTH JUIMHBI OKPYXHOCTH U JJIUHBI JI0Ka3aTeNbCTBO,
[Toctpoenne WHM | nyru, miomanm Kpyra u CaMOCTOSITEIIBHOE
36 MIPaBWJIBHBIX MHOTO 31M | momaay KpyroBoro CEKTopa; CO3JIaHKE aITOPUTMOB
YTOJIbHUKOB MPUMEHSITH 3T (GOPMYJIBI IPU JIESITENIbHOCTH,
JnuHa oKpyXHOCTH MNHM | pemennu 3aaa4 BBITIOJTHCHHC
37 3UM nefcTBHI 110
aITOPUTMY;
[Inomane kpyra NHM OCO3HAaHHOE U
38 31UM MIPOU3BOJILHOE
MIOCTPOEHHUE PEUEBOTO
JlnHa OKpYKHOCTH BBICKA3bIBAHUS.
U TUIOIIAJIb Kpyra. KommyHunkaTuBHbIe:
CBs3bp MEXIY BBIPA)KEHUE CBOUX
dbopmynamu Jist VHM MBICTICH 1
BBIYUCIICHUS apryMeHTanus CBOero
39-40 | mromanei kpyra u zI;Ii\//IH MECHHAC
IUIOIIAJICH, JOCTATOYHOM
BIMCAHHBIX U MIOJTHOTOM U
OTIMCAHHBIX TOYHOCTHIO,
MIPaBUJIbHBIX aZIeKBaTHOE
MHOTOYT'OJIbHUKOB HCII0JIb30BaHUE
Pemenue 3amau pEUYEBBIX CPENICTB AJIs
pelieHus
KOMMYHUKAIIHOHHBIX
3aJa4, y4eT pa3HbIX
41-42 C3VH MHCHI/IIEII:I ’
YOC3
KOOPJIUHUPOBAHUE B
COTpPYJIHHYECTBE,
JOCTHKEHHE
JIOTOBOPEHHOCTEH.
HNmMets nipencraBiieHue 0 Ilpu evinoanenuu
Yemmuotii 3auem no BIIMCAHHBIX U OMUCAHHBIX pabomul yuawuiics
meme «/[nuna MPABWJIbHBIX MHOTOYTOJIbHUKAX, | 00I)CeH NOKA3AMb
OKpYJCHOCHU U 3HaTh POPMYIBI AJIst obs3amenbHvle
naowyaos Kpyza» BBIYHCIICHUS 2JIEMEHTOB pe3yibmamol
MPABIJIbHBIX MHOTOYTOJIbHUKOB, | 0OVUeHUs.:
43-44 K3V dbopMyIBI MIIOMIAAN KPYTa, BLIUUCTISAMD OJIUHDBL

Konmponvnasn
paooma Ne 3 no
meme «/Inuna
OKpYyMCHOCHU U
na0ua0sL Kpyea»

KpPYrOBOT'O CEKTOpa U JUIMHBI
OKPY’KHOCTH, 1yTU. Y METH
IPUMEHSTH CBOMCTBA UTYp
IpU UX B3aUMHOM
PacroJI0’KEHNU U COOTHOIIEHUH
UX JIEMEHTOB AJIS1 PELLIEHUS
3aJa4y Ha BBIYMCIICHUE U

JIUHETIHBIX INEMEHMOB
Quzyp u ux yanel,
uUCcnoawb3ys hopmyivl
ONIUHBL OKPYHCHOCU U
ONuHbL Oyeu
OKPYIHCHOCMU,
dopmynel niowadet




J0Ka3aTCJIbCTBO

ueyp;

BLIYUCTIAMb NIOUWAOU,
Kpy208 U CeKmopos,
ONIUHY OKPYIHCHOCU,
OnuHy oyau
OKPYIHCHOCIU,
pewams 3a0a4u Ha
00KA3amenbcmeo ¢
UCNONB308AHUEM
Gopmyn Onunwvl
OKPYIHCHOCMU U ONIUHDL
0yeu OKpY*HCHOCIU,

¢ opmyn nrowaoeii
ueyp;

Buvinycknux noayuum
B03MOINCHOCTD:
BLIYUCTIAMb NIOUWAOU
@ueyp, cocmasneHHbix
u3 08yx unu bonee
Gueyp, 6 mom uucne

UCNONBL3YA
OMHOWEHUs
PpasHogeruKoCcmu u
PABHOCOCMABIIEHHOC
u
I'maBa XIII. ABu:kenue (8)

45 TlousiTie nBUKEHUS UHM | OOBICHSITE, UTO TaKOE PeryasitTuBHble:
Cummerpust. Ocesast oTOOpakeHUe TUIOCKOCTH Ha KOHTPOJIb, KOPPEKIIUS,
CHMMETpHS, 3UM ce0s1, ¥ B KaKOM ClIydae OHO OllIeHKa, BOJIeBas

46-47 LeHTpaIbHAs C3YH | Ha3bIBaCTCs IBIKCHUEM CaMOPETYJISALHS
CHMMETpHSL IJIOCKOCTH; OOBSICHATH, YTO ITo3HaBaTeJILHBIE:
Tapanienbrbii p— TaKO€ 0CeBasi CAMMETPHS, aHaJIu3, CUHTE3,
HepeHOC 1 MOBOPOT M [EHTpaJIbHAS SI/IMMeTpI/IH, CpaBHEHHUE,

48-49 napajjIeJIbHBIU IEPEHOC U 000011eHuE,

C3VH MOBOPOT; 000CHOBBIBATH, YTO aHaJIOTHs, CepuaIusi,
9TH OTOOPaKEHMS TUIOCKOCTH Ha | KJIaCCH(PUKAIINS;
Pemenne 3ana4 ce0s ABISIIOTCA IBHKEHUSIMU, KOHTPOJIb ¥ OLIEHKA
00BACHATH, KAKOBA CBS3b rpoiiecca u
MEX1y IBIKEHUSIMU U pe3yabTaToB
HAJIOKEHUSIMH; JIeSITeIIbHOCTH,
WJUTFOCTPUPOBATH OCHOBHBIE MOJIEIMPOBAHUE U
50-51 C3YH | pumpr 1BiKeHNiA, B TOM 9HCle ¢ | TIOCTPOEGHHE,
YOC3 | nomorupio KOMITBIOTEPHBIX npeoOpa3oBaHue
MPOTPaMM. MOJCIHN
KomMmyHnkaTuBHbIC:
TUTAHUPOBAHHE
yueOHOTO

COTPYAHHYECTBA,




KOHTPOJIb IEHCTBUS
MapTHEPA, BBIPAKCHUE
CBOUX MBICIICH U
apryMmeHTalus CBOEro
MHCHHS C
JOCTaTOYHOM
MMOJTHOTOH U
TOYHOCTBIO.

52

Ilpakmuueckan
paboma no meme
«/leusncenue»

K3y

Ctpoutb 00pa3bl OTPE3KOB,
MPSIMBIX, MHOTOYTOJIbHUKOB C
MOMOIIBIO IIEHTPAJILHOM,
OCEBOM CUMMETPHH,
napasuIeIbHOrO NepeHoca u
IIOBOPOTA Ha 33JIaHHBIN YroJl,
JIOKa3bIBaTh YTBEPIKICHHUSI C
MOMOIIIBIO TIOHATHI JABWKCHUS
U €r0 CBOWCTB

llpu evinonnenuu
pabomvl yuawuecs
NOKA3bl8AI0M CE0U
VMeHUs CMpoumas
2ceomempuieckue
Gueypel u ux obpazvl
npu 3a0aHHOM
08UdICeHUU C
HOMOUbIO
UepmedHCHvIX
UHCMPYMEHMO8, U
umeem 803MOHCHOCb
nokasams me gice
VMEeHUs ¢ NOMOWbIO
YUPKYIA U TUHEUKU

I'masa XIV. HauvanbHble cBeJdeHUs1 U3 cTrepeoMerpun (8)

MHororpaHHUKH NHM
53-56 ?:I;g/IH
Tena u moBepxHOCTH
BpaleHus
NHM
57-60 ?:I;Ii\,/[H

OOBACHATB, YTO TAKOE
MHOTOTPaHHHK, €r0 TPaHHU,
pEOpa, BepIIUHbI, TUATOHAIIH,
KaKOi MHOTOTPaHHUK
Ha3bIBACTCS BBHITYKIIBIM, YTO
TaKOE€ 71-YroJIbHAs MPU3Ma, ee
OCHOBaHHSI, OOKOBBIC TPAHU U
OoKOBBIC pEOpa, KaKas Mmpu3ma
Ha3bIBACTCS MPSMOU M KaKast
HAKJIOHHOH, YTO TaKOe BBICOTA
NPU3MBI, KaKast Ipu3Ma
Ha3bIBACTCS MAPAILICIICITHIICIOM
U KaKoi mapasuiesenurnet
HA3bIBAETCS MPSAMOYTOJIBHBIM;
bopmynupoBath 1
000CHOBBIBATh YTBEPKICHUS O
CBOMCTBE IMaroHalen
napa’suieNienurea u 0 KBajapare
JarOHAIH MPSIMOYTOJIBHOTO
napasuienenumnena; oObsCHSITS,
4TO TaKkoe 00BEM
MHOTOTPaHHHKA; BBIBOJUTH (C

PeryasitTuBHble:
KOHTPOJIb, KOPPEKIIUS,
OllIeHKa, BOJIeBas
CaMOPETYJISIIHS,
ITo3HaBaTeabHBIE:
aHaJIu3, CUHTE3,
CpaBHCHHUE,
00006111eHME,
aHaJIOTHs, CepuaIus,
Kiaccudukanusi;
HCII0JIb30BaHUE
3HAaKOBO-
CHMBOJIHUYCCKUX
CPEICTB,
MOJETUPOBaHUE U
npeoOpa3oBaHue
MOJIEJIEN pa3HBIX
THIIOB;
MIOJIBEICHUE TIO]
MOHSTHE,
YCTaHOBJICHHE
MPUYUHHO-




MOMOIIBIO TIPUHIIUTIA
Kaanbepn) popmyiny oonéma
IPSIMOYTOJIBHOTO
napasuienienunena; oObsICHITS,
KAaKOM MHOTOTPaHHHK
HA3bIBACTCS MUPAMUIOH, U4TO
TaKOe OCHOBaHUE, BEPIIIMHA,
OOKOBBIE TpaHH, OOKOBBIE pEOpa
U BBICOTA MUPAMUJIBI, KaKas
MUPAMHJIA HA3bIBACTCS
IIPaBUJIBHOM, YTO TAKOE
anogema npaBuIbLHON
TTUPAMH/IBI, TPUBOTUTH
bopmyiny 00bEMa MUPAMHUIBL;
O00BACHATH, KAKOE TEJIO
HA3bIBACTCS IJIUHAPOM, YTO
TaKO€ €ro OCh, BBICOTA,
OCHOBaHWUs, painyc, O0OKOBast
TTOBEPXHOCThH, 00pa3yIoIIHe,
pa3BépTKa OOKOBOM
MTOBEPXHOCTH, KAKHMH
dbopmynamMu BEIpaKAOTCS
00BEM U 1UIOmaas OOKOBOMI
MOBEPXHOCTHU IIMIIMH]IPA;
O0BACHATH, KAKO€ TEJO
HA3bIBAETCS] KOHYCOM, YTO TaKoe
€ro 0Cb, BHICOTA, OCHOBaHHUE,
OOKOBast MOBEPXHOCTb,
oOpasyromue, pa3BépTKa
OOKOBOM MOBEPXHOCTH, KAKUMU
dbopMynamu BeIpaxaroTcs
00BEM KOHYCaA U IIOIIA/h
OOKOBOM MOBEPXHOCTH;
00BSACHATH, KaKas MOBEPXHOCTh
Ha3bIBaeTcs cepoil u Kakoe
TEJIO HA3bIBACTCS IIAPOM, UTO
TaKoe Paguyc U AUaMeTp cepsl
(mapa), kKakumu GpopmMyIamMu
BBIpaXKaloTCcs 00BEM 11apa u
Iomaab chepsl; n300paxxaTh 1
pacro3HaBaTh Ha PUCYHKaX
npu3My, napajuieNenurne],
MUPaMHUIY, HAIUH]IP, KOHYC,
map

CJI€/ICTBEHHBIX
CBSI3€H, IOCTPOCHUE
JIOTUYECKON LIENHU
paccyXIeHUM,
BBIBE/ICHHE
CJIEICTBUH, KOHTPOJIb
U OlIEHKa Ipoliecca u
pE3yabTaTOB
JIeSITeTbHOCTH,
JI0Ka3aTeNbCTBO;
OCO3HAHHOE U
IIPOU3BOJILHOE
MMOCTPOCHHUS PEYEBOTO
BBICKA3bIBAHUS
KoMmmyHnkaTuBHBIE:
TJIaHUPOBaHUE
yueOHOTo
COTPY/IHHYECTBA;
MIOCTAaHOBKA BOIIPOCOB
u coop nHpopmanuu;
paszpelieHue
KOH()JIMKTOB,
MIPUHSTHE PELICHUS U
ero peaan3anus;
yIpaBJeHHe
MOBE/ICHUEM
napTHepa, TOYHOCTb U
MOJIHOTA MIPH
apryMeHTaluu u
BBIPAKEHUH CBOUX
MBICIIEH

61-62

00 akcnmomax
reoMeTpuu

3UM
C3VH

O3HaKOMJIEHUE C CUCTEMOM
AKCHOM, MOJIOKEHHBIX B OCHOBY
U3Yy4YEeHUs Kypca TeOMETpuH,
dbopMUpoBaHUE MIPEICTABICHHS

PerynasiTuBHbIie:
KOHTPOJIb, KOPPEKLIUS,
OLICHKA
Ilo3HaBaTenbHbBIE:




00 aKCHOMaTHYECKOM
HOCTPOCHHH TEOMETPHH.
DopMUpPOBAHUE PEACTABICHUS
00 OCHOBHBIX 3Tanax pa3BUTHUS
re€OMETPUH, PACCMOTPEHHE
TCOMETPUHN B UCTOPHUICCKOM
Pa3BUTUU HAYKU

MOCTPOCHUE PEUCBBIX
BBICKa3bIBaHUI B
YCTHOW U MUCBMEHHOMN
dopme.
KoMmyHnkaTuBHBIE:
TJIaHUPOBaHUE
yueOHOro
COTPY/IHHYECTBA;
MMOCTAaHOBKA BOIIPOCOB
u cOop nHpopMaIUH

[ToBTOpEHME.
Pemenue 3agau

CucremaTtu3zanus 3HaHUHN 110
TeMaM Kypca reomerpun 7-9
KJIaCCOB, COBEPIICHCTBOBAHNE

PerynsitTuBHbIie:
KOHTPOJIb, KOPPEKLIHS,
OIICHKA

HABBIKOB PEIIECHUS 3a/1a4. ITo3naBaTebHBIE:
dopMHUpOBaHUE YMEHUS PEIIaTh | KOHTPOJIb U OIICHKA
3a/1a4u ¢ KPaTKUM OTBETOM, C npoiiecca u
BBIOOPOM OTBETA, C pe3yIAbTATOB
Pa3BEPHYTHIM PEIICHUEM. JIeITEIIbHOCTH
63-64 C3YH | [ToBTOpEeHME aNrOPUTMOB KommyHukaTtuBHbIe:
YOC3 | pemenus 3aiad Ha BBIPAKEHUE CBOUX
JI0Ka3aTeIIbCTRO. MBICTICH C
NOCTaTOYHOU
IMOJTHOTOM 1
TOYHOCTEIO;
HCIOJIL30BaHUE
KpUTEPHUEB IS
000CHOBAHMS CBOETO
CYXKJICHUS
Hmozoseasn 3HaTh OCHOBHOM
KOHMPOIbHAA TEOPETUYECKUI MaTepual 3a
paooma KypC IJITAaHUMETPUHU U YMETh
pemaTh 3a/1a4u 1o TeMaM Kypca
OCHOBHOH IIIKOJIEI.
65-66 K3y
Hcnons3oBath mpuoOpeTEHHBIS
3HAHMS U YMEHUS Ui PeIleHUs
MPaKTUYECKUX 3a/a4,
CBSI3aHHBIX C HAXOXKIECHHEM
F€OMETPHYCCKHUX BEJINYUH
IToBTOpEHwMeE.
67-68 Pemienue 3agauy.

HpI/IHHTBIC COKpalllCHUA:

NHM — u3ydenue HOBOro Marepuaia

3UM — 3akperieHue U3y4eHHOTo MaTepuana
C3VH — coBepiieHCTBOBaHNE 3HAHUI, YMEHHM, HABBIKOB




YOC3 — ypok 0000111eHUS ¥ CUCTEMATH3AI[NHN 3HAHHIA

K3y —

KOHTPOJIb 3HAaHU! U YMEHUU

T —rect

CII — camompoBepka

BII — B3aumornpoBepka

CP — camocrosiTenbpHas paboTa
PK — paboTa o kapToukam
@O — GpoHTANBHBII OTIPOC
VYO — ycTHbI# ompoc

[1P — npoBepouHnas padota

3 —3auer

5. KPUTEPAU 1 HOPMBI OIIEHKY 3HAHUN OBYYAIOIIINXCS.

OIEHKA YCTHOI'O OTBETA

OtmeTka «5»

OTBET TIOJIHBIN U MPAaBWIBHBIA HA OCHOBAaHUHU U3YUY€HHOT'O MaTepuaa;

MaTtepuai U3JI0KEH B ONPEACIICHHON JOTHYECKOH MOCIeI0BATEIHbHOCTH, JJUTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSITCIIHLHBIMH.

OtMmeTka «4»

OTBET TIOJIHBIN ¥ MPABWIBHBIA HA OCHOBAaHUHU U3YUYEHHOTO MaTepraa;

MaTepuai U3JI0KEH B ONPECIICHHON JIOTHUECKOU MOCIe0BATEIFHOCTH, IPU 3TOM JIOTYIIIECHBI JBE-
TPHU HECYIIECTBEHHBIC OITMOKHU, UCTIPABICHHBIC IO TPEOOBAHUIO YUUTEIIA.

OtMmeTka «3»

OTBET TOJIHBIHM, HO TIPH 3TOM JIOTYIIIEHA CYIIIECTBEHHAs ONTMOKA MJIM OTBET HETIOTHBIN, HECBSI3HBIH.
OTMeTKa «2»

MpU OTBETE OOHAPY)KCHO HEMOHMMAaHHWE ydalliuMCS OCHOBHOTO COJIEp)KaHHUsl ydeOHOTO Marepuaia
WU JIOMYIICHBl CYIIECTBEHHBIC OMIMOKH, KOTOPBIC YdYaIllMICS HE MOXKET WCIPAaBUTh MPHU
HaBOJIAIINX BOMPOCAX YUUTEIIA.

OtMeTKa «2» OTMeYaeT TaKue HEAOCTATKH B MOATOTOBKE YUEHHKA, KOTOPHIC SBISIOTCS CEPhE3HBIM

MPEIATCTBUEM K YCIICITHOMY OBJIAICHUIO ITOCIICAYOIIHUM MaTCpUuaaIoM.

OLEHKA IMCBMEHHBIX KOHTPOJIBHBIX PABOT

OtMmeTKa «5»

OTBET TOJIHBIN ¥ MPABWIbHBIN, BO3MOXHA HECYIIIECTBEHHAS OINOKA.

OtMmeTKa «4»

OTBET HEMOJIHBIN WM IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmeTKa «3»

paboTa BBHINOJHEHA HE MEHEEe YeM HArloJIOBUHY, JOIYIEHA OJHA CYHIECTBEHHAas OIIMOKa U MpHU
3TOM JIBE-TPHU HECYIIECTBEHHBIE.

OTMeTKa «2»

paboTa BBINOIHEHA MEHEE YeM HAIOJOBUHY WU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

6. KOHTPOJIbHO-UBMEPUTEJIbHBIE MATEPHUAJIBL.

KoHTponbHO-U3MEpHUTENbHBIE MAaTEPUANIBl UCHOJIB3YIOTCS M3 JUAAKTUYECKUX MAaTEPUAIIOB K OCHOBHOMY
yuebHuky ['eomerpun, 9 knace moa. penakiueit Aranacsna JI.C., a Takke U3 MHOTOYHCIEHHBIX TOCOOUH U
COOPHHUKOB TPEHUPOBOYHBIX U IUArHOCTUYECKHUX padoT /it moAroToBku k OI'D.

7. YVUEBHO-METOINYECKHU KOMILIEKC HA 2023-2024 YVUYEBHBIN I'OJ1.

Artanacsu JI.C., Byry3zoB B.®. u np. 'eomerpus 7 — 9. YueOHuK 17151 0011€00pazoBaTeIbHbIX
yupexxaenuil. M.: IIpocsemenue, 2018.

Aranacs JI.C., byry3oB B.®. u ap. 'eomerpusa 7 — 9 Jlunaktruueckue Mmarepuainsl M.
IIpoceemenne,2018

T.M.Mumienko, A.J[.6nmunakoB. Temaruueckue Tectol. M.: [Ipocsemenue, 2018



3uB b.I'., Meitnep B.M., baxanckuii A.I'. 3agaun no reometpuu yist 7-11 xnaccos. Kuura st
yuutensd. M.: IIpocsemienue, 2017.

3uB b.I'., Meitnep B.M., baxanckuii. A.I'. 3agauu no reomerpuu 7-11. M.: [Ipoceemenne,2000.
3uB b.I'.. Jlunaktuueckue matepuaisl o reomerpun 9 kinacc. M.: [lpocsemenune, 2018.
Mensauk A.W.. KOHTpoJIbHBIE ¥ TPOBEPOYHBIE PAOOTHI IO reomMeTpun 7 — 11 Kimacchl.
Metomudeckoe mocodue. M.: JIpoda, 2018.

B.®.byry30B. Pabouas nporpamma k yueouuky JI.C.Aranacsna. . M.: IIpocBemenne, 2018.
M.A.Nuenckas. CamoCTOSITeNIbHBIE U KOHTPOJIbHBIE paboThl. . M.: [IpocBemenue, 2018 .
JI.C.Atanacsn u np. M3yuenue reometpun B 7-9 kinaccax. M.: [Ipocsemienue, 2016 .
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