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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXIeHuss «OT IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MAaTeMaTUYECKUE MOJEIM PEAIbHBIX JKMU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJIEKBATHOCTH IOJyYEHHOT'O PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3UM T'€OMETPUU C JIPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha uzydenne yaeOHoro kypca «I'eomerpusi» oTBoautcs B 9 kinacce — 68 yacoB
(2 yaca B HEZEIIO).

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI TPUBEACHHUS.



Pemenue TpeyronbHUKOB. Teopema KOCUHYCOB U TeopeMa CUHYCOB. Perienne
IPAKTHYECKUX 3a7a4 C UCIOIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O TNpPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anmHa  (MOIylb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
POTUBOIOJIOKHO HAIIPABICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMi HajJ BekTopaMu. Pa3zjoxkeHue BeKkTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtel BekTOpa. CKalsipHOE NPOU3BENCHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKJACHUS JIUH U YTJIOB.

JlexkapTOBbI KOOPIMHATHI HA TNIOCKOCTU. Y paBHEHUS MPSIMOU U OKPY>KHOCTH B
KOOpAMHATAX, MePEeceYeHNe OKPY>KHOCTEW M MpsAMbIX. MEeToJ KOOpAUHAT M €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOIBHUKHU. JITTMHA OKpYXHOCTHU. ['pagycHas u paguaHHas
Mepa yria, BBIUMCIEHHE JJIMH Iy OKpyXHOcTeu. [lnmomans kpyra, cekropa,
CeTMEHTAa.

JIBWKeHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu GUryp (djaemMeHTapHBIC
npencraienus). [lapamnensasiii nepenoc. [1oBopoT.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOHUIOMY W  HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXKJIaHUHA U PEAIU3ALUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUSI B MHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCJIECICTBUH JJIsl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TII00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM UHCJIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pelICHUs] U JeUCTBUsSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYJIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIE, €AMHUYHbIE, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBEISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (hakTOB, BBICTpAWBATh APryMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOAEHUS, HCCIIEOBaHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTb M H30BITOYHOCTh HH(GOpPMAlLlMU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJlayd  CXeMaMH, JIdarpaMMmaMy, HWHOW TpaduKod U UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

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



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT pad0OThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WA HEJAOCTIKCHHS IICIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



K xonHiy oOyuenus B 9 kiacce oOyYarOmIuiics TOJYYHUT CIICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJIOB, HAXOAUTh C HX
INOMOUIBIO PAa3JIMYHbIE 3JIEMEHTHl IPSIMOYTOJBHOTO TPEYroJIbHUKA («pELIeHHE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp30Batbes hopMynamMu MPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKJICHUS PA3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Brnanets nonsTusMU peoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. Ilonb3oBaThest cBOMCTBaMU MOJA00MS IMPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCISATH JJIMHBI U HAaXOJIWUTh YIJIbl y MOJ0OHBIX ¢uryp. IlpumeHsaTs
CBOMCTBa MOJ00MS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJUTH MPHUMEPHI
NO000HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

Ilonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXOXK/ICHUS JUIMH U YIJIOB.

[Tosb30BaTHCA METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATUSIMU NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTpBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJENH IS 3a/1a4 PEATBHOM KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA0OUS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

9 KJIACC
N HanmenoBann KoumnuyecTBo yacos JJIeKTPOHHBIE
°

€ pa3esioB u (uu¢posBbie)

n/ Becer  Konrpoasn  IIpakruyeck
TeM o0pa3oBaTe/bHbIC

I 0 bIe padoThI ue padboTsbl
NPOrpamMMmsbl pecypcsl




Tpuronomerpu
s1. Teopembl
KOCHIVCOB I bubmuorexa [JOK
1 Y 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYrOJIHLHUKOB
[IpeobpazoBan
ne moao0usl. bubmuorexa [JOK
2 Mertpuieckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHHUS B 12¢
OKPYKHOCTH
bu6mmoreka [IOK
3 Bekropsr 12 1 https://m.edsoo.ru/7f41a
12¢
JlexapToBBI bubnuorexa [IOK
4 KOOp/JMHATHI HA 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
[IpaBunpHbIE
MHOTOYTOJIbHU
ku. JlinHa
OKDVIKHOCTH 1 bubmuorexa [JOK
5 Py 8 https://m.edsoo.ru/7f41a
I0IIa1b
12c
Kpyra.
Beruucnenue
mIoaaei
TBiKenus bu6mmoreka [IOK
6 6 https://m.edsoo.ru/7f41a
TIJIOCKOCTH
12¢
[ToBTOpEHUE,
oGoGImeHHe bubmuorexa [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
CUCTEMAaTH3aIH
. 12¢c
s 3HAHUI
OBIIEE
KOJIMYECTBO
8 6 0
YACOBIIO 6
I[MTPOTPAMME
9 KJIACC
Ne KoaunuyectBo 4yacos Jara DJIeKTPOHHBbIE
n/ Tema ypoka Bce Kontpoar IIpaktnue  HM3yde = nu(poBbIe
n ro Hble cKHe HHUA o0pa3oBaTe/bHBI
padoThbI padoTbI e pecypchl



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

Omnpenenenue

TPUTOHOMETPH bubnuoreka [IOK
1 YECKHUX https://m.edsoo.ru/8

GbyHKIHHA yTII0B al424bc

ot 0° mo 180°
9 DopMyiibl

HpI/IBCI[eHI/IH

Teopema bu6mmoreka [IOK
3 p https://m.edsoo.ru/8

KOCHHYCOB 414336¢
4 Teopema

KOCHHYCOB

Teobema bu6mmoreka [IOK
5 P https://m.edso0.ru/8

KOCHHYCOB 414256

Teobema bu6mmoreka [IOK
6 P https://m.edsoo.ru/8

CHHYycoB al42e8a
7 Teopema

CHUHYCOB
8 Teopema

CHUHYCOB

Haxoxnenue

H CTODOH I bubmuorexa [JOK

9 g P https://m.edsoo.ru/8

BCIINYNH er'IOB a1430b0

TPGYFOJII)HI/IKOB

Permermne bubmuorexa [JOK
10 https://m.edsoo.ru/8

TPEYrOJIbHUKOB 4142ac0

Pewemie bubmunorexa [JOK
11 https://m.edsoo.ru/8

TPGYFOJII)HI/IKOB ald ZaCO

Perlerme bu6mmorexa [IOK
12 https://m.edsoo.ru/8

TPGYFOJII)HI/IKOB ald ZaCO

Perterme bu6mmorexa [IOK
13 https://m.edso0.ru/8

TPEYrOJIHLHUKOB 4142ac0

[IpakTHueckoe

MIpUMEHEHNE bubnuoreka [IOK
14 TeopeM https://m.eds00.ru/8

CHUHYCOB U al42c3c

KOCHHYCOB



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

15

16

17

IIpaxTueckoe
IIPUMEHEHHE

TeopeM 1
CHUHYCOB U

KOCHUHYCOB

KoHntposbHas

pabora 1o Teme
"Pemenue 1
TPEYroJbHUKOB

ITonsatue o
npeoOpazoBaHu 1
U 11o100us

bubmuoreka [JOK
https://m.edsoo.ru/8
al14392a

bu6mmoreka [IOK
https://m.edsoo.ru/8
al143ab0

18

COOTBETCTBEHH
BIE BJIEMEHTHI
OJI00HBIX

uryp

bubmuorexa [JOK
https://m.edsoo.ru/8
al143de4

19

COOTBETCTBEHH
BIE BJIEMEHTHI
IOJT00HBIX

¢uryp

20

21

Teopema o
IIPOU3BEACHUU
OTPE3KOB XOpJ,
Teopema o
MIPOU3BEACHUU
OTPE3KOB
CEKYILUX,
TeopeMa o
KBajipaTe
KacaTeJbHON

Teopema o
MIPOU3BEIECHUU
OTPE3KOB XOP/I,
TeopemMa o
MPOU3BEICHUH
OTPE3KOB
CEKYIIHX,
TeopemMa o
KBaJpare
KacaTeJbHOMI

bubmuorexa [JOK
https://m.edsoo.ru/8
al4406e

bu6mmoreka [JOK
https://m.edsoo.ru/8
al441a4

22

Teopema o
MPOU3BEICHUH 1
OTPE3KOB XOp/,

bubmuorexa [JOK
https://m.edso0.ru/8
al442da



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da

Teopema o

MIPOU3BEICHUN

OTPE3KOB

CEeKYIUX,

TeopemMa o

KBaJpare

KacaTeJIbHOU

[Ipumenenue

TEOPEM B bubnmoreka [JOK
23 pereHun https://m.edsoo0.ru/8

r€OMETPUYECKHU a143f06

X 3a7a4

[Ipumenenue

TEOpeM B bubnmoreka [JOK
24 percHun https://m.edsoo0.ru/8

F€OMETPUUYECKHU al443fc

X 3a7a4

I[Ipumenenne

TEOPEM B bubnuorexa [JOK
25 perecHun https://m.edso0.ru/8

T€OMETPUUECKH al144578

X 3a7a4

KonTponbhas

pabora 1o Teme

"[IpeobpazoBan bubnuorexa [JOK
26 He 1oa00us. https://m.edsoo.ru/8

Mertpuueckue al447a8

COOTHOIIICHUS B

OKpYykHOCTH"

Onpenenenue

BEKTOPOB.

S - bubnnoreka [JOK
27 S —— https://m.edsoo0.ru/8

. a144960

i CMBICT

BEKTOPOB

Cnoxenue u

BBEIYHTAHUE

BEKTOPOB, bubnuoreka [IOK
28 https://m.edso0.ru/8

YMHONEHHE ald4a8c

BEKTOpa Ha

YHCIIO

Croxenne u bubmuorexa [JOK
29 BBIUNTAHUE https://m.edso0.ru/8

BEKTOPOB,

al44d52



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52

YMHOKCHHE
BEKTOpa Ha
YHCII0

30

Cnoxxenue u
BBIYUTAHUC
BEKTOPOB,
YMHOKEHUE
BEKTOpa Ha
YHUCJIIO0

31

Paznoxenne
BEKTOpa 10
JIBYM
HEKOJUTMHEapH
BIM BEKTOpam

32

Koopaunatsi
BEKTOpa

bu6mmoreka [IOK
https://m.edsoo.ru/8
ald4fbe

33

CkansipHoe
MIPOU3BEICHNE
BEKTOPOB, €ro
IIPUMEHEHNE
TUISE
HAXOXJACHUS
JUIMH U YTJIOB

bubmuorexa [JOK
https://m.edsoo.ru/8
a14539c

34

35

CkansipHoe
MIPOU3BEICHNE
BEKTOPOB, €ro
MIPUMEHEHHE
IS
HaxO0KJICHUS
JUTVH 1 YTJIOB
Pemenue 3amau
C IMMOMOIIIBIO
BEKTOpPOB

bu6mmoreka [IOK
https://m.edso0.ru/8
a14550e

bu6mmoreka [IOK
https://m.edsoo.ru/8
ald44c3a

36

Pemenue 3agau
C IIOMOIIBIO
BEKTOPOB

bu6nmoreka [JOK
https://m.edso0.ru/8
a1458c4

37

[IpumeHenne
BEKTOPOB TSI
pereHws 3a1a9
¢buzukn

38

KoHntponbHas
pabota 1o Teme
"BexTopsr"

bu6mmoreka [JOK
https://m.edsoo.ru/8
a145b08



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08

39

JlekapTOBBI
KOOpPIUHATHI
TOYEK Ha
IJIOCKOCTH

40

VYpaBHeHue
NpAMOit

bubmuorexa [JOK
https://m.edsoo.ru/8
al145c48

41

42

43

44

45

YpaBHeHue
IpsAMON

YpaBHeHue
OKPY>KHOCTH

Koopannatsl
TOYEK
MepeceueHus
OKPY>KHOCTHU U
MpAMOit

Merton
KOOpJMHAT MPHU
peleHumn
reOMETPUYECKHU
X 3aj1ady,
MPAKTUYECKUX
3a7a4

Meton
KOOpAMHAT IIPU
peleHnmn
r€OMETPUYECKHU
X 3ajad,
MPAKTUYECKUX
3aaq

bu6mmoreka [IOK
https://m.edsoo.ru/8
al4635a

bubmuoreka [JOK
https://m.edsoo.ru/8
2146620

46

MeTton
KOOpJMHAT NP
peleHnmn
F€OMETPUYECKHU
X 3ajad,
MPAKTUYECKUX
3aja4

47

KoHntponbHas
pabota 1o Teme
" JlexkapTOBBI
KOOp/AMHATHI Ha
miockocty"

bubmuoreka [JOK
https://m.edso0.ru/8
al46e0e



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e

IIpaBunbHbIE

MHOT'OYTOJIbHH bubnmoreka [JOK
48 KH, https://m.edso00.ru/8
BBIYMCIIEHUE UX al4efda
3JIEMEHTOB
Yuco . bubnuorexa [JOK
49 JlmuHa https://m.edso00.ru/8
OKPY>KHOCTH al472c8
Yuco . bubnuorexa [JOK
50 JluHa https://m.edso0.ru/8
OKPYKHOCTH ald714c
51 Jnuna nyru
OKPYKHOCTH
PaaHHas bubmuorexa [JOK
52 A https://m.edsoo.ru/8
Mepa yra al4714c
IInomane bu6mmoreka [IOK
53 Kpyra, CeKTopa, https://m.edsoo0.ru/8
cerMeHTa al47426
IInomane bu6mmoreka [IOK
o4 Kpyra, CeKTopa, https://m.edso0.ru/8
CerMeHTa al47750
[nomans bu6mmoreka [IOK
55 Kpyra, CeKTopa, https://m.edsoo.ru/8
CerMeHTa al47750
[TonsiTue o bu6mmoreka [IOK
56 JIBU>KEHUU https://m.eds00.ru/8
IJIOCKOCTH al47c82
[TapannenbHbIit bubnnoreka [JOK
57 IIEPEHOC, https://m.edsoo.ru/8
IIOBOPOT al47f16
[TapannenbHbIit bubnuoreka [IOK
58 MePEeHOC, https://m.edso0o.ru/8
IIOBOPOT al47f16
[TapannensHbIA
59 MePEeHOC,
MTOBOPOT
[TapamtensHbII
60 MepeHoc,
MTOBOPOT
IIpumenenune bubnnoreka [JOK
61 JBUKEHUM NTPU https://m.edsoo.ru/8

pCUICHUHN 3a1a4

a1480e2



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2

62

63

KoHnTponbHas
pabora 1o
TeMaM
"[IpaBusnbHbIC
MHOTOYT'OJIbHU
KH.
OKpy>XHOCTb.
JBro>keHus
miockocty"

[ToBTOpEHUE,
0000111eHNE,
cucTeMaTu3anu
sl 3HAaHUMU.
N3mepenue
F€OMETPUYECKH
X BEJIMYHH.
TpeyroapHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/8
al148524

64

65

[ToBTOpEHUE,
000011IEHNE,
cUcTeMaTu3alu
sl 3HAHUH.
[TapannenwHbie
u
MEePHEHINKYJIIS
pHBIE PSMBbIE
[ToBTOpEHUE,
000011IEHHE,
cUCTEeMaTHu3alu
sI 3HAHUU.
OKpy>XHOCTD U
KpYT.
I'eomeTpuueck
1€ TTOCTPOCHUS.
Vel B
OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/8
2148650

66

[ToBTOpEHME,
00o01Ienue,
cHCTeMaTH3aIu
s1 3BHAHWUH.
Bnucanusie u
OIMMCaHHbIC
OKPY>KHOCTH
MHOTOYTOJIbHU
KOB



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650

Hrorosas bubnmuorexa [JOK
67 KOHTPOJIbHAS 1 1 https://m.edso0.ru/8
pabora al48920
[ToBTOpEHHUE,
68 0000111EHNE, 1
cHucTeMaTHu3aIu
sl 3HAHU U
OBIIEE
KOJIMYECTBO
YACOBIIO 68 6 0
ITPOI'PAMME



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920
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