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IHHOACHUTEJIBHAS 3AIINCKA

['eomeTpus kak OAWH W3 OCHOBHBIX Pa3JIeJIOB MIKOJLHOW MaTeMaTUKH,
UMEIOLMI CBOEH LIENbI0 00eCeUnTh M3YyUEHHE CBOMCTB U pa3mMepoB (uryp, ux
OTHOIIEHWHA W B3aUMHOE pACIOJIOKEHHE, ONHUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeNbHYI0 JUHUIO. [[eHHOCTh M3y4€HUsI T€OMETPUHM HA YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusl 3aKJIFOYAETCSL B TOM, YTO OOYYarONIUNACS YUUTCS MPOBOIUTH
JI0Ka3aTeNbHbIE PACCYXKAEHUS, CTPOUTD JIOTUIECKUE YMO3AKIIOUEHUS, I0KA3bIBATh
VUCTUHHBIE YTBEP)KJIECHUS M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXJeHus «OT TPOTUBHOIO», OTJIMYATh CBOWCTBA OT IPHU3HAKOB,
dbopmynrpoBaTh 0OpaTHBIC yTBEPKACHHUS.

Bropoli 1enb0 HM3y4yeHMs TE€OMETPHUM SIBIIETCS HCIOJB30BaHUE €€ Kak
MHCTPYMEHTA IPU PEHICHUH KaK MaTeMaTHYEeCKHX, TaK W MPAKTUYECKUX 3a1ad,
BCTPEUAIOIIUXCSI B peanmbHOM Ku3HH. OOydJaromuics JODKEH HAyYHThCS
OTIPEACIUTh TeOMETPUIECKYI0 (GUrypy, OMUCaTh CIOBAMHU JIaHHBIM YEepPTEXK WM
PUCYHOK, HAWTH TJIOIMIAAh 3€MENBHOTO Y4acTKa, pacCYUTaTh HEOOXOIUMYIO JJIUHY
OTITOBOJIOKOHHOTO Ka0enss WM TpeOyemble pa3Mephl Tapaka IJIsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BbIYUCIMUTEIbHAS JIMHUS B U3YYEHHH T'€OMETPUHU.
[lpu pemenuu 3ama4 MPAKTUYECKOTO XapakTepa OOYYarOIIMHCS YYUTCS CTPOUTH
MaTe€MaTU4YECKHE MOJEIA PEATbHbIX JKU3HEHHBIX CHUTYyallUid, TPOBOAUTH
BBIYHCJICHUS U OLICHUBATh aJICKBATHOCTH IMOJy4EHHOT'O PE3YJbTaTa.

Kpaiine BaxkHO TOAYEPKUBATH CBA3M TEOMETPUM C JPYTUMHU y4eOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCII0JIb30BATh OMPEACIICHHS] T€OMETPUIECKUX (PUTYD
U TIOHSTHH, JEMOHCTPHPOBATH MPUMEHEHHE TOJyY€HHBIX YMEHUW B (U3HKE H
TEXHUKE. OTH CBs3U Hawboyiee Spko BUAHBI B Temax «BekTopsm»,
«TpuroHoMeTpudeckue COoOTHOIEHUA», «Meron koopauHar» U «Teopema
[Tudparopay.

Y4aeOnbiii kypc «l'eomeTpus» BKIIOYACT CIEAYIONME OCHOBHBIE Pas3ielibl
conepxanusi: «l'eomerpuueckne Qurypsl W UX CBOicTBa», «M3Mmepenue
F€OMETPUYECKUX BEIMYMH», «JleKapTOBBI KOOpAMHATBI Ha  IUIOCKOCTWY,
«Bektopsy, «JIBrxeHus miockoctuy, «IIpeodpazoBanus nogoous.

Ha u3yuenue yuebHOTO Kypca «I'eomerpusi» otBonurcs 34 yaca B 9 kiacce
(1 wac B Henento)



COAEPKXAHUE OBYYEHUA
9 KUIACC

Cunyc, xocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHNS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHHYCOB M TeEOpeMa CHHYCOB.
Pemenne npakTHUeCKUMX 3a4ad C HUCHOJIb30BAHUEM TEOPEMBl KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nmogo6us. [logo06ue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mpPOU3BENEHUM OTPE3KOB XOPJA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaIpaTe KaCaTEIIbHOM.

Bekrop, ammHa  (MOAyJb)  BEKTOpa, COHAIPABJICHHBIE  BEKTODSI,
IIPOTUBONIOJIOKHO ~ HANpPAaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpALlMU HaJl BEKTOpaMH. PaziiokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHarel BekTopa. CKansipHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JIUIS1 HAXOXKAEHUS JUIMH U YIJIOB.

JlexapToBBI KOOPIMHATHI HA TUIOCKOCTH. YPaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATaX, IEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPJIHHAT U €r0
PUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKH. [[nnHa oOKpyxkHOCTH. IpagycHas wu
paauaHHas Mepa yriia, BBIUUCICHHWE IJUH AYr OKpyxkHOocTed. I[lnomanes kpyra,
CEKTOpa, CETMEHTA.

JIBKEHUsSI TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (3jeMeHTapHbIe
npenctasieHus ). [lapamiensasiii mepenoc. IloBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA I1IPOI'PAMMbBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yabTaThl OCBOCHHUS IPOrpaMMbl Y4eOHOTO Kypca
«I'eomeTpus» XapakTepU3yrOTCS:

1) naTpuoTHYeCKOE BOCIIUTAHUE:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOALIEMY POCCHMCKON
MarTe€MaTUK{, LEHHOCTHBIM OTHOUIEHHMEM K  JOCTIIKEHUSM  POCCHMCKHUX
MaTe€MaTUKOB M POCCHMCKOM MAaTEMaTW4YEeCKOW IIKOJIbI, K HCIIOJIBb30BAHUIO ITHX
JOCTHKEHUI B IPYTHX HAyKaX M NPUKIAAHBIX Cepax;

2) rpa:xIaHCKOe U 1YXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U pealn3aluu €ro
npaB, TNPEACTABICHHMEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TPaKIaHCKOTO OOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUIECKUX MPOOJIEM, CBI3aHHBIX
C TNPAaKTUYECKHUM MPUMEHEHUEM JOCTHKEHUWA HAyKd, OCO3HAHUEM BAXHOCTH
MOPaJIbHO-3TUYECKHUX IPUHIUIIOB B A€ATEIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIUTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4YECKOW HAlpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHusl HA MPOTSIKEHUU BCEH XKU3HMU I YCNEUHOW MpodecCuoHaIbHOM
JESTEIbHOCTA U Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHIMBUYATIbHOW TPACKTOPUHU 00Pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K SMOLMOHAIBHOMY H©  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJay, PELICHWH, PacCyX JACHWH, YMEHHIO BHIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUSA:

OpPUEHTALIME B JEATEIIbHOCTH HAa COBPEMEHHYK) CHUCTEMY Hay4HbBIX
NPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKA, MPUPOIbI U
oOIlecTBa, MOHMMAHUEM MaTeMaTHUYEeCKOW HAayKd Kak c@epbl YelnoBeUYeCcKOu
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUMMOCTHU ISl PA3BUTUS LMBUIM3ALINH,
OBJIQICHUEM SI3BIKOM MAaTEMaTHKU W MareéMaTUYeCKOW KyJIbTYpOil KaK CPEICTBOM
MO3HAHUS MHUpA, OBJAJCHHEM NPOCTEHIIMMH HaBbIKAMH HCCJIEI0BATELCKOMN
NEATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaAHWE, (GOpPMHUPOBaHHE KYJIbTYPbl 3/0POBbS H
IMOLHOHAJIBHOIO 0J1ar OOy UM sI:

FOTOBHOCTBIO TNPUMEHATh MATEMaTUYECKUE 3HAHWS B MHTEPECAaX CBOETO
3/I0pOBbSl, BEACHUS  3/0pOBOrO  oOpa3a KM3HM  (3I0pOBO€  MUTAHUE,
cOalaHCHPOBAaHHBIA PEXUM 3aHATUN W OTABIXa, perysipHas Qu3nueckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUH, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY U TAaKOTO )K€ MpaBa IPYroro YelnoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHUEHTalMEeN HAa MPUMEHEHWE MaTeMaTUYeCKUX 3HAHUM JJIs peleHUs 3a1a4
B OOJIaCTM COXPAHHOCTH OKPYXAIOIIEH Cpe/bl, IUIAHUPOBAHHS MOCTYIKOB U
OLEHKA MX BO3MOXHBIX NOCJEACTBUN JII OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
IJ100aNIbHOT0 XapakTepa SKOJIOTHUECKUX TPOOJIEM U TyTE X pEILCHMUS;

8) ajanTanmMs K MZGMEHAIOIMMCH YCJIOBUAM COLMATBHON M NPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUAM B YCIIOBUSAX HEONPENEIEHHOCTH, IOBBILICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 NMPAKTUYECKYIO AEATENbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y JAPYruX JHOJei, mpuoOperaTb B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHMSI, HABBIKM Y KOMIIETEHIIMH U3 OTIbITA JPYTHUX;

HEOOXOAUMOCThIO B (POPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM UMHCJE
bopMyaMpoBaTh UAEH, HOHSATUS, TUIIOTE3Bl 00 OOBEKTAX U ABJICHUSAX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEW, TUIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTb CTPECCOBYID  CHUTYallMi0, BOCTIPUHUMATb
CTPECCOBYIO CHUTYyallUI0 KakK BBI30B, TPEOYIOLIMII KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaeMble pEUICHUS W ACUCTBUS, (POpMyIUpOBaTh U OLICHUBATh PUCKU H
nocJenCcTBUs, GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI
Io3HaBaTe /IbHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBblesiornueckueneiicTBus:

e BBUIBJSTh U XAPAKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKKM MaTEeMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHUH MEXKIY TMOHATUSAMH, (HOPMYIUPOBATH
ONPENCIICHUS]  MOHATUM, YCTAaHABIIMBaTh  CYIIECTBEHHBIM  IPHU3HAK
KIaccu(uKaly, OCHOBaHWSA MJii OOOOIICHHS W CPaBHEHHS, KPUTEPHUH
MIPOBOJMMOr0 AHAITN34;

e BOCIpPUHUMATh, (GOPMYIMPOBATH H  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENIbHbBIC W OTpPHUIIATEIbHbIC, €IWHUYHbIC, YaCTHbIE U OOIIME,
YCJIOBHBIE;



BBISIBIISIT ~ MaTeMaTHMYeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBSA3UM WU
npoTuBopeurss B (haKTax, JJAHHBIX, HAOMIONEHUSX U YTBEPKICHUSX,
npejyiaratb KpUTepUH JJis BBISIBJICHUS 3aKOHOMEPHOCTEH U POTUBOP €U UiA;
JieNaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKU, IEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKITIOUEHHH, YMO3aKIIOUeHUH 110 aHAJIOTUH;

pa30uparh JOKa3aTelnbCTBa MATEMATUUYECKUX YTBEPKIACHUU (HpSMbIE U OT
NPOTUBHOTO), TMPOBOAUTH CaMOCTOSITEJILHO HECJIOKHBIE J10Ka3aTeIbCTBA
MareMaTH4ecKux (akToB, BBICTpAaUBaTh aApPTYMEHTAIMIO, TPHUBOJUTH
OpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BbIOMpATh CMOcO0 pemieHus y4yeOHOW 3amadu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEILIEHMs, BbIOMpaTh HaumOoJee NOAXOASUMA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KDUTEPUEB).

ba3o BbICHUCCJICI0BATECI LCKHeHeﬁCTBHﬂ :

UCIIOJIb30BaTh BOMPOCHI KAK HCCJENOBATEIIbCKUNA MHCTPYMEHT MO3HAHUSA,
(GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpPEUHE, NpoOJIeEMY,
CaMOCTOSITEIbHO ~YCTAHABJIMBATh HCKOMOE M JlaHHOe, (OpMHUPOBAThH
TUIOTE3Y, ApTYMEHTUPOBATH CBOIO O3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBILOE UCCIIEOBAHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYeCKOIro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXK LY COOOH;
CaMOCTOSITENIbHO (POPMYJIMPOBATH 0OOOIIEHUSI U BBIBOJBI O PE3yJIbTaTam
NPOBEAEHHOTO HAOJIOECHUS, HCCIIE0BaHUsA, OLEHUBATh JIOCTOBEPHOCTH
MOJIy4Y€HHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUH;

IPOrHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TaKXKE BbIIBUTATh
NPEANOJIOKEHHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSAX.

Pabora c ungopmanmeii:

BBISIBIISITb HEOCTATOYHOCTh M M30BITOUHOCTh HMH(POPMALIUU, JaHHBIX,
HEOOXOAUMBIX /1JIs1 PELLICHUsI 3a/1a4H;

BbIOMpaTh, AaHAIM3UPOBAaTh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATDH
uHGOPMAIIUIO pa3IMYHbIX BUOB U (GOPM IIPEICTABIICHUS;

BbIOMpaTh (opmy mpeAcTaBieHUs HHGOPMALUKA U WUIFOCTPUPOBATH
pelaemMbple 3aJayd CXeMaMM, JuarpaMMaMiu, HWHON Trpapukodl U ux
KOMOMHAIUSIMU;

OIICHMBATh HAAE&KHOCTh WHEGOpMALUKA TIO KPUTEPHSIM, MPEIJI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CaMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE YHMBEPCAJIbHbIE yYeOHbIe 1eHCTBHSA:

BOCIIPUHUMATh U (POPMYIMPOBATH CYKIAEHUS B COOTBETCTBUU C YCIIOBHUSIMU
U LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U IUCbMEHHBIX TEKCTAX, /1aBATh MOSCHEHUS IO XOAY PEIICHUS
3a/1a41, KOMMEHTUPOBATh IIOJIy4Y€HHBIN PE3YNbTaT;

B X0JI€ 00CYKII€HUs 3a/1aBaTh BOMPOCHI N0 CYILIECTBY 0OCYX AAaEMOU TEMBI,
npoOJieMbl, penraeMoil 3a/1auy, BbICKa3bIBaTh MJI€W, HAIEJICHHbIE HA MOUCK
pEIIECHUs, CONOCTAaBJSATh CBOM CYXKIECHHA C CYXICHUSMH JPYTUX
YYaCTHUKOB JUAJIOra, OOHapYyXUBaTh Pa3IMYME U CXOJCTBO MO3UIIMMA, B
KOPPEKTHOM (popmMe GOopMyIMpOBaTh pa3HOIIIACHS, CBOU BO3PAKEHHUS;
OPEACTaBIsATh  pe3yJabTaTbl  pEHICHUS  3a7adi, HKCIIEPUMEHTA,
UCCJIEIOBaHUS, MPOEKTA, CAMOCTOSATENBHO BbIOMpaTh (pOpMar BHICTYILUICHUS
C Y4ETOM 3a]1a4 IPE3EHTALUU U 0COOEHHOCTEN Ay AUTOPUH;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaIbHOM
pabOTHI TPU PEUICHUN y4E€OHBIX MaTEMaTHUECKUX 3a/1a4;

OPUHUMATh 1LI€Jb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OpPTaHU3ALNI0
COBMECTHOM paloThl, pachpenensirtb BHAbI padoOT, JAOroBapUBATHCA,
00CYyXKJ1aTh MPOIIECC U PE3YJIbTAT PadOThI, 0000IATh MHEHUSI HECKOJIbKUX
JIFOJICH;

y4acTBOBaTh B TIpymmoBbiX (opmax paboTel (0OCykIaeHusi, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BBIMOJIHATH CBOIO YAaCTh PadOTHI
U KOOpPJHUHUPOBAaThH CBOM JEUCTBHUS C JPYIrUMHU 4YJICHAMU KOMAaH/bI,
OLICHMBAaTh Kaue€CTBO CBOErO0 BKJIAJa B OOIIMU MPOAYKT MO KPUTEPHUSIM,
c(hopMyIMpOBaHHBIM Y4aCTHUKAM U B3aUMOACHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS

Camoopranmszanus:

CaMOCTOSITEIbHO COCTABJISITh IUIAH, AJITOPUTM pELIeHHs 3aJa4ud (I €ro
4acTh), BHIOMPATh CHOCOO pELICHHUsS] C y4ETOM HMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBAThH
BapUaHTHI PEUICHUH ¢ Y4ETOM HOBOU HH(MOPMAITIH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIaJ€Th CII0OCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS ITPOLIECCA U PE3YNIbTaTa
peLIEeHUsT MaTEMaTUYECKOW 3a1a4H;

IIPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH P PELICHNUN 330a4H,
BHOCUTH KOPPEKTHBBI B JESATEIILHOCTH Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaJIEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJbTaTa ACITEINbHOCTU MOCTABICHHOW LENA U
YCJIOBUSIM, OOBSCHSATH MPUYUHBI JOCTHKCHHS WJIM HEIOCTHXKEHUS U,
HAXOJAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATbBI



K xoniy oOydyenuss B 9 KkijacceoOydJaromuUics TOJYyUYUT CJCTYIOITHIE
MPEIMETHBIEC PE3YJIbTATHI:

3HaTh TPHUrOHOMETpUYECKHE (YHKIIMA OCTPBIX VYIJIOB, HAXOAUTh C UX
MOMOIIbIO PA3JIMYHBIC 3JEMEHTHI TPSIMOYTOJIbHOTO TPEYTOJIbHUKA («peIIeHue
MIPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxouTh (C IOMOIIBI0 KATBKYJISATOPA) JJTHHBI
U YTJIbI JJ1s1 HETAOJIMYHBIX 3HAYCHU.

[Tonp3oBatbest popMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKAECTBOM JUIsl HAXOXIAEHUS COOTHOIIEHUH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonb30BaTh TE€OPEMBI CUHYCOB M KOCUHYCOB JIJI1 HAXOXKICHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOBY), TPHUMEHSITh WX TPH
pEILIEHUH T€OMETPUYECKHUX 3a]1a4.

Bnagerr monsTHMSIMH  TipeoOpazoBaHMS  TOAOOMS, COOTBETCTBEHHBIX
AJIIEMEHTOB MOM00HBIX (uryp. [lonbp30BaThCs CBONMCTBAMHU MMOA00MS MPOU3BOIBHBIX
buryp, ymerb BBMUCIATH IJIUHBI M HAXOAUTh YIVIBI Yy TOAOOHBIX (UTYP.
[IpuMeHATh CBOWMCTBA MOJAOOWS B MPAKTUYSCKUX 3aJa4aX. YMETh NPHUBOIUTH
MIpUMEpPHI TOJO0OHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaTHCS TEOpEMaMH O POU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEACHUHN
OTPE3KOB CEKYIIHMX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, MOHUMAaTh WX TEOMETPUYCSCKUN W (PU3UIECKHIA
CMBICJI, TIPUMEHSITh WX B PEIICHUH TEOMETPUUECKUX M (PHU3WUECKUX 3a/ad.
[IpuMeHATh CKANAPHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS IJIMH U YTJIOB.

[lonb30BaTECSI METOJIOM KOOPAMHAT Ha IJIOCKOCTH, IMPHUMEHSTH €ro B
PELIEHUHN T€OMETPUUYECKUX M MPAKTUYECKHX 3a/1a4.

Bnanerp NMOHATHSIMU NPaBUILHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBL AYTA OKPY>KHOCTH W PaJUaHHOW MEPbI YIJia, YMETh BBIYUCIATH ILJIONIA]lb
Kpyrau ero yacte. [IJpyumeHsTh oTy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (WM TEHTPHI) CUMMETPUH (PUTYp, TPUMEHSTHh JIBUKCHHUS
MJIOCKOCTH B MPOCTEHIINX CITydasiX.

[IpuMeHsATh MOTyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTh4yeCcKue
MOJIEH IS 33/1a4 PEeaTbHOM KU3HU U TPOBOJIUTh COOTBETCTBYIOIIUE BHIMUCIICHUS
C TPWMEHEHHEM ToJ00usI M TpUTOHOMETpUYeckuX (yHKIUH (MOJB3ysCh, TJe
HEO0XO0AMMO, KAJIbKYJIATOPOM).



TEMATUYECKOE INTAHUPOBAHHUE

9 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepasie10B 1 (und poBbic)
n/n TeMIIPOrpaMMbl Bcero Konrtpoabubiepaborbl | [IpakTnyeckuepadoTbl
o0pa3oBaTe/bHBIEPeCyPChl
Tpuronomerpus. Teopembl
1 p 8 1 Bu6nuoreka [JOK
KOCHHYCOB H CHHYCOB. LCLICHHE https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[IpeoOpazoBanue MoI00MSI.
5 MP PasOBARHE HOKOMA c bubmuoreka [IIOK
CTPUHCCKIE COOTHOIICHHA B https://m.edsoo.ru/7f41al2c
OKPYKHOCTHU
bu6nuoreka [JOK
1
3 Bexrops! 6 https://m.edsoo.ru/7f41al2c
4 JlekapToBbI KOOpAMHATHI Ha 4 bubnunoreka LIOK
TJIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYTO .
5 PaBHUJIBHBIC MHOTOYI'OJIbHUKH ; BI/I6J‘[I/IOTeKa HOK
JlnnHa OKpYKHOCTH. H Hnoma)lf’ https://m.edsoo.ru/7f41al2c
Kpyra. Beruncrnenue niomaen
Bu6nuoreka [JOK
6 JBHOKCHHA IUIOCKOCTH 3 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 06001IICHME, 3 1 bu6nmoreka [JOK
CHCTeMaTH3aIlHsI 3SHAaHU I https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO YACOB IIO 34 3 0
ITPOI'PAMME



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

IHOYPOYHOE INTAHUPOBAHHE

9 KUIACC
KoauvecrBouacos 1 3 6
aransy4 JieKTPOHHBIE () poBbIe00pa3oBaTe.1
Ne ni/m Temaypoxka Bece | Konrpoabubiep | Ilpakruueckuep y P bp P
eHusl bHbIEPeCcypchl
ro a00ThbI a00ThbI
Onpenenenue
TPUTOHOMETPHUY
€CKUX KU A
1 q)yP(I)O 1 bubanoreka IIOK
YHIOB 0T U210 https://m.edso0.ru/8a1424bc
180°.
DopMyibl
MPUBEICHUS
5 Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/8a14336¢
3 Teopema 1 bubnnoreka LIOK
KOCHHYCOB https://m.edsoo.ru/8a142d5e
: Teopema 1
CHHYCOB
Haxoxnenue
5 JUTMH CTOPOH U 1 bubmmoreka [IOK
BEJINYMH YIJIOB https://m.eds00.ru/8a1430b0
TPEYroJIbHUKOB
6 Pemenne 1 bubnmuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8a142ac0
; Pemenune 1 bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8a142ac0
8 KonTponsHas 1 1



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

pabota 1o Teme
"Pemenue
TPEYrOJIbHUKOB

Tlonstue o
npeoOpa3oBaHu
U rmoxoous

bu6moreka [IOK
https://m.edsoo.ru/8a143ah0

10

COOTBETCTBEHH
BI€ DJIEMEHTEI
IMOXOOHBIX

uryp

11

Teopema o
MPOU3BENCHUU
OTPE3KOB XOP1,
TeopemMa o
MPOU3BENCHUH
OTPE3KOB
CEKyLIMX,
TeopemMa o
KBaJpare
KacaTelbHOMI

bu6moteka [IOK
https://m.edsoo.ru/8al1441a4

12

IIpumeHenue
TEOPEM B
pEIICHUH
TeOMETPUYECKU
X 3amad’

bub6muoreka [IOK
https://m.edso0.ru/8a143f06

13

[Ipumenenue

bubmauoreka [IOK

1 .
YpoK npodopreHTaLMOHHON HanpaBAEHHOCTH



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a143f06

TEOpEM B
peleHUun
FEOMETPHYECKU
X 3314

https://m.edso0.ru/8a144578

14

OnpeneneHue
BEKTOPOB.
dusnyeckui u
TEOMETPUYECKHI
A CMBICH
BEKTOPOB

bu6aunoreka [JOK
https://m.edso0.ru/8a144960

15

Crioxenue u
BBIYHUTAHHE
BEKTOPOB,
YMHOXXEHUE
BEKTOpa Ha
YHCIIO

bu6mmoreka [IOK
https://m.edsoo.ru/8a144d52

16

Pasznoxenue
BEKTOpa 110
IBYM
HEKOJUIMHEAPH
BIM BEKTOPAM

17

CxansipHoe
MPOU3BEACHUE
BEKTOPOB, €TI0
IpUMEHEHUE
TUTST
HAXOXKICHUS
JUIMH U YIJIOB

bu6mmoreka [IOK
https://m.edso0.ru/8a14539¢c

18

Pemnenue 3anau

bu6mmoTeka [IOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a14539c

C IIOMOIIBIO
BCKTOPOB

https://m.edsoo.ru/8al44c3a

19

KontpoinbHas
pabora 1o Teme
"Bekxropst"

20

JlexapToBbI
KOOpIOUHATHI
TOYEK Ha
MJIOCKOCTH

21

YpaBHeHUE
MPSIMOIA

22

Koopaunatsl
TOYEK
nepeceyeHus
OKPYKHOCTH U
MPSIMOIA

bu6mmoreka [IOK
https://m.edso0.ru/8a146620

23

Meton
KOOpJIMHAT MPHU
pelIeHuH
TEOMETPUYECKU
X 3aj1ad,
MPAKTHYECKUX
3a7a4

24

[IpaBunbHbIE
MHOI'OYTI'OJIBHU
KH,
BBIYMCIICHUE UX
3JIEMEHTOB

bu6mmoTeka [IOK
https://m.edsoo.ru/8a146e0e

25

Yucio .

bu6mmotexka [IOK



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

[nuna
OKpPYKHOCTHU

https://m.edso0.ru/8a1472c8

26

Jnuna nyru
OKPY>KHOCTH

27

I[momans

Kpyra, cekropa,
CerMeHTa

bub6auoreka [IOK
https://m.edso00.ru/8a147426

28

Ironmmans

Kpyra, cekropa,
CerMEHTa

bu6aunoreka [JOK
https://m.edso0.ru/8a147750

29

[TapaynensHblit
IIEPEHOC,
IIOBOPOT

bu6mmoTeka [IOK
https://m.edsoo.ru/8a147f16

30

[TapannenbHbIi
HepeHoc,
IIOBOPOT

31

[IpumeHnenue
JBUKEHUU TIPU
peleHun

3a7129°

bubmauoreka [IOK
https://m.edso00.ru/8a1480e2

32

IToBTOpEHME,
o0o01enue,
cucreMaTrusaliu
sI 3HAHWM.
N3mepenue
TE€OMETPUYECKHI
X BEJIMYHUH.

bubmmoteka [IOK
https://m.edso0.ru/8a148524

2 o
YPOK Npo¢popreHTaLMOHHOW HanpaB/ieHHOCTH



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

TpeyrosbHUKH

IToBTOpEHME,
000011IEH E,
CHCTEMaTH3aIlH
sl 3HAHUM.
33 OKpYyXHOCTb U
KpyT.
I'eomeTpruecku
€ TTIOCTPOCHHSI.
Vsl B
OKPY>KHOCTHU
Hroropas
34 KOHTPOJIbHAs bu6moteka LIOK
https://m.edso0.ru/8a148920

pabota

OBIILIEE

KOJIMYEC

TBO

YACOB 34

11O

I[TIPOT'PAM

ME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

» Maremaruka. ['eomerpusi: 7 - 9-e kitacchl: 0a30BbIN YPOBEHb: yUeOHUK; 14-¢
u3anue, nepepadoranHoe, 7-9 xkinacc/ Atanacsa JI.C., bytyzos B.®.,
Kanomues C.b. u np., Akunonepsoe o0iectBo «M3aatenscTBO

«IIpocBemeHue»

METOAUYECKUE MATEPHUAJIBI U151 YUYUTEJISA

Maremaruka. ['eomerpust : 7—9-¢ kaccel : 6a30BbIi yPOBEHB : METOTMUECKOE
nocoOue K peaAMeTHOM TMHUK yueOHHKOB 1o reomerpun JI. C. AtanacsiHa, B.
®. byty3oga, C. b., Kagomuesa u np./ — 2-e uza., ctep. — Mocksa :

[Ipocsemenue, 2023. — 48 ¢

IHNP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
https://resh.edu.ru/

https://mww.yaklass.ru/
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