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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB IIKOJIBHOM MAaTEMAaTHKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEr0o 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JTIOKa3bIBaTh HCTUHHBIC YTBEPXKJCHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIUPOBATH OOpATHBIE
YTBEPKIACHHUS.

Bropoii 11enpt0 U3y4eHus reOMETPUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHHH KaK MaTeMaTHMYeCKHUX, TaK M MPaKTHYECKUX 3a/ad, BCTPEHAIOLIUXCA B peajlbHOU
KU3HU. OOydarolmuics TOJDKEH HaydMTbCS OIPENEeNUTh T'€OMETPUYECKYI0 (Urypy, OmIMcarh
CIIOBaMHU JaHHBIM 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBbHOTO Y4YacTKa, pacCcuUTaTh
HEOOXOUMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTENIbHASA JIMHUS B U3y4YE€HUU T'C€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYEeCKUE MOJIEH pPEATbHBIX JKW3HEHHBIX CHUTYallMii, TMPOBOJAWTH BBIYUCICHHUS U
OIICHMBATh aJIeKBaTHOCTb MOJIyYEHHOTO pe3yJbTaTa.

Kpaiine BaxHO TOAUEPKUBATH CBSI3W T€OMETPUU C JAPYTUMH yYE€OHBIMU TPEIMETaMH,
MOTHBHPOBATh  HWCMOJIb30BaTh  OMNPEACIICHUS TEOMETPUUYECKHX (QUTYp U  TIOHSTHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonnlii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TreoMeTpHUUECKUX BEITUUYHUHY,
«/lexkapToBBl ~ KOOpAWMHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Heneno), B 8 kiacce 1 BapuaHT - 68 yacoB (2 yaca B Hezento) , 2 BapuanT — 102 vaca
(3 waca B Henen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKAHUE OBYYEHUA
9 KVIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 337a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bextop, anuHa (MOAYNb) BEKTOpa, COHANpPAaBICHHBbIE BEKTOPBI, IMPOTUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKkTOpamu. Pa3nojkeHue BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOU3BEICHNE BEKTOPOB, IPUMEHEHHE JIIsl HAXO0KICHUS IJIMH U YIIIO0B.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOpJMHATaX, MlepecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:XKHOCTHU. ['paiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYyT OKpykHOCTel. [lmomaas kpyra, cekropa, CerMeHra.

JIBUKEeHMs MJIOCKOCTU U BHYTPEHHUE CUMMETpUU (GUTYp (J1eMEHTapHbIE MTPEJICTaBICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpPe3yJbTaThbl OCBOCHHS IporpamMMmbl ydeOHOTO Kypca «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JIOCTH)KCHUSIM POCCHUHMCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alidl ero TIpas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHWEM BOXXHOCTH MOPAIBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIs1 YCHEIHON Mpo¢deCcCHOHAIbHON AEATEeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeJICTaBJICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM Kak CpEeACTBOM TO3HAaHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[IOpPOBOTO 00pa3a >KU3HM (3I0pPOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rN4YeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0ieM U MyTel X pelieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
mroziel, mpuoOpeTaTh B COBMECTHOM JIESTETLHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIIETCHIIMH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNTAHMPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
NercTBUs, POPMYIHPOBAThH U OLIEHUBATh PUCKU U MOCIEACTBUS, (OPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble joruyeckue aeicTBUsA:

® BBIABIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIY IOHATUAMH, (OPMYIHPOBATH ONPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IeHUS U
CpaBHEHHSI, KpUTSPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPUHHUMATH, (HOPMYIUPOBATh M IMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKICHUAX, NpeAsiaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IpSIMbIE U OT IPOTUBHOIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPAaMBaTh apTyMEHTALIUIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOCOO pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATENbCKUM  WMHCTPYMEHT  IIO3HAHUA,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IJIaHY HECJOKHBIM HSKCIEPUMEHT,
HEOOMBIIOE HCCIIEOBAaHME TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocTOoATeNnbHO (opMynupoBaTh O0OOIIEHHS W  BBIBOABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJIEHUS, MCCIEAOBaHMUs, OIEHUBATH JOCTOBEPHOCTH IMOJIYUYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC ITPOLECCCA, 4 TAKKC BbBIABUI'ATh MPCAIIOJIOKCHUSA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a9u;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy TpeacTaBiIeHus WHGOPMAIMK U WILTFOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHUBATh HAIEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIIEM WU
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOmIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelrraeMo 3a/1a4u, BEICKA3bIBATh HMJICH, HAIICJICHHBIC HA TOWCK PEIICHUS, COMTOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPENICTaBIATh PE3yIbTaThl PELICHUs 3aJaud, SKCIIEPUMEHTAa, UCCIENOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBa KOMaHIHOW ¥ MHAUBHUAYaIbHOU pabOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MIPUHUMATD 1[€JIb COBMECTHOM NESATENIbHOCTH, TIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
LITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPIAMHUPOBATH CBOU JICHCTBHS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranmszaumus:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BbIOMpaTh croco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN C y4ETOM
HOBOH MH(pOpPMaIUH.

CaMOKOHTPOHL, 3MOIHOHAJIbLHBIA HHTEJLJIEKT:

BJIaJCTh criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpOLECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYEeCKOMH 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenms B 9 kuiacce OOyYaIOUIMICS TONYYUT CICIYIOIIUE TPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpHUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKAa  («pELIeHHE  MIPSIMOYrOJIbHBIX
TPEYrojJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpPA) JAJIUHBI M YIJIbI A HETAOJUYHBIX
3HAYEHUMN.

[Tonb3oBarbest hopMynaMu NMpUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS. HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUYECKUMU BETMUYHHAMHU.

Hcnonb3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHBIX 3JIE€MEHTOB
TPEYroJibHUKA («pelleHrue TPEeyroJbHUKOBY»), MPUMEHITh MX MpPU PELUIEHUU TeOMETPUUYECKHX
3ajad.

Brnagets nonsTHsIMH ITpeoOpa3oBaHus MOJ00HUS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. [lonp30BaThcs CBONCTBAMU 1MOAOOUS MTPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIIATH JAJIMHBI U
HaXOJUTh YIJbl y MOAOOHBIX Guryp. IIpumMeHars cBoiicTBa NoJ00Ms B MPAKTUUYECKUX 3ajadax.
YMeTh NpUBOANUTH MPUMEPHI HOJOOHBIX (PUTYp B OKPYXKAIOIIEM MHpE.

Ilonp30BaThcs TEOpEMaMU O IMPOU3BEAECHUHM OTPE3KOB XOPJ, O MPOU3BEIECHUHM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOMU.

[lonp30BaTbcs BEKTOpaMM, MOHUMAaTh HMX TIEOMETPUYECKUH M (DU3MYECKHH CMBICI,
IPUMEHATh UX B PELICHUU TIeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckanspHoe
IIPOU3BEICHNE BEKTOPOB JJIs1 HAXO0XKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B pELICHUU
reOMETPUYECKUX U IMPAKTUYECKUX 3a1au.

Brnaners NoHATHAMU NPaBUWIBHOTO MHOTOYI'OJIbHMKA, IJIMHBI OKPYKHOCTH, JJIUHBI JyI'H
OKPYXHOCTM M paJMaHHOW Mephl yIJIa, YMETb BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[TpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonute ocu (MM LEHTPbI) CUMMETPUU (GUTYp, IPUMEHSATH JBUKEHUS IUIOCKOCTH B
IPOCTEHUIINX CITydasX.

[IpuMeHATh MOJy4YEeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH Ui
3aJa4 peaJbHON XKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX (PYHKIMH (HO0IB3YACH, TA€ HEOOXOUMO, KAIbKYIITOPOM).






9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 B 12 1 1
CITOPH https://m.edsoo.ru/7f41al2c
2 JlexapTo 00 a a TI0CKOC 11 1 1 bubmmorexa LIOK
KapTOBBI K WHATHI Ha TUIOCKOCTH
P P g https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopemMbl KOCUHYCOB U 14 1 1 bubnuoreka [IOK
CHHYCOB. Pellrenue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
e B o Domoaiox
pyx R HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune miomanei
bu6mmoreka [IOK
5 6 0 1
JIBIKEHI IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue noaoous. Merpuyeckue bubmuoreka [JOK
6 10 1 1
COOTHOILIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHuE, 0600IIECHNE, 7 1 0 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 5
I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos Jara DJIeKTpOHHbIe NN poBbIE
Ne n/m Tema ypoka Beero Konrtpoabubie | IlpakTuueckue R —— o0pasoBaTejibHbIE
padoThI padoTsl pecypchl
Onpenenenre BEKTOPOB.
1 PuU3NYEeCKU U T€OMETPUIECKUI 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
bu6mmoreka [IOK
2 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB. 1 https://m.eds00.ru/8al44a8c
3 YMHOXEHHE BEKTOpa Ha YUCIIO 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8a144d52
4 Clio’)keHue U BBIYUTAHHUE BEKTOPOB, 1 bubnuoreka [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edso0.ru/8a148650
5 Paznoxxenue BekTopa 1o ABym 1 bubnuoreka [JOK
HEKOJJITMHEAPHBIM BEKTOPaM https://m.edso0.ru/8a148650
bubmuoreka [JOK
6 Koopmunatst sexropa . https://m.edsoo.ru/8al44fbe
CkansipHO€ Mpou3BeIeHNE
bubnuoreka [JOK
! Eiigﬁ;:&;ﬂ“;ﬁgﬁﬁ?:;gg e ! https://m.edsoo.ru/8a14539c
CkansipHO€ MpOU3BENECHUE
3 BEKTOPOB B KOOPJIMHATAX, €r0 1 bubnuoreka [JOK

NPUMCHCHUC AJI HAXOKIACHU A
JUIMH U yI'JIOB

https://m.edso0.ru/8a14539c¢



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
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Pemenue 3a1a4u ¢ ToOMOIIbIO

bubmuoreka [JOK

; BEKTOPOB https://m.edsoo.ru/8al44c3a
10 [IpumeHeHue BEKTOPOB JUIst bubnuorexa [JOK
pelieHus 3a1a4 QU3UKH https://m.edsoo0.ru/8a1458c4
11 JlexapTOBBI KOOpAMHATBI TOUYEK Ha bubnuorexa [JOK
TUIOCKOCTH https://m.edso0.ru/8a148650
12 YpaBHEHHE OKPYKHOCTU brommorexa HOK
https://m.edsoo0.ru/8a145c48
13 VYpaBHEHHNE OKPYKHOCTH brbmmorexa HOK
https://m.edsoo.ru/8a145c48
. bu6moreka [IOK
14 YpaBHEHHE NIPAMOH https://m.edso0.ru/8a148650
. bubmuorexa [JOK
15 YPaBHEHHE MPAMOH https://m.edsoo.ru/8a14635a
16 KoopanHatsl Touek nepeceyeHus bubmuorexa [JOK
OKPY>KHOCTH H ITPSIMOi https://m.edso0.ru/8a146620
7| oo s peses Butmoress K
’ https://m.edsoo0.ru/8a148650
IMPAKTUYCCKUX 3aaa4
18 reoverpmacem sata BinGmmorerca LIOK
’ https://m.edso0.ru/8a148650
IIPAKTUYCCKUX 3aaa4
19 reoverpacerm sata BuGmorexa LIOK
’ https://m.edso0.ru/8a148650
IIPAKTUYCCKUX 3aJaq
2 Mexapron soopmmaTs . BuGmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IIJIOCKOCTHU
AHanmu3 KOHTPOJIBHOM paboTHI.
21 Onpenenenue bu6mmoreka [JOK

TPUTOHOMETPHUUECKUX (PYHKIIUN
yraoB ot 0° 1o 180°

https://m.edsoo.ru/8al424bc
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@opMyIIbl IPUBEICHUS

bubmuoreka [JOK

22 https://m.eds00.ru/8a148650

23 CooTHOIIIEHHE MEXKy CTOPOHAMHU U bubnuorexa [JOK
yIJIAMH TPEYTroJbHUKA. https://m.edso0.ru/8a14336¢

24 CooTHOIIIEHHE MEXKy CTOPOHAMHU U bubnuorexa [JOK
yIJIAMH TPEYroJbHUKA. https://m.edso0.ru/8a148650

o5 Teopema o muomanu bubnnorexa [JOK
TPeyroJbHUKA. https://m.edso0.ru/8a148650

26 Teopema cunycoB bubnnorexa [JOK
https://m.edso0.ru/8a148650

bubnuoreka [IOK
21 Teopema cuitycon itps:/im ecso0 ru/Ba142dse

28 Teopema KOCHHYCOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42e8a

29 Teopema KOCHHYCOB bubmuorexa [JOK
https://m.edsoo.ru/8a148650

30 Haxoxnenue njvH CTOpOH U bu6mmoreka [IOK
BEJIMYUH YIJIOB TPEYrOJbHUKOB https://m.edsoo.ru/8a1430b0

31 Pemienne TpeyroiabsHUKOB bubmorexa [TOK
https://m.edsoo.ru/8al42ac0

32 Pemenne TpeyroipHUKOB BH6H_HOTeKa LOK
https://m.edsoo.ru/8al42ac0

33 Pemenue TpeyroisHUKOB bubmorexa HOK
https://m.edsoo.ru/8al42ac0

34 IIpakTyeckoe NpUMEHEHUE TEOPEM bubnnoreka [JOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c

35 IIpakTyeckoe NpUMEHEHUE TEOPEM bubnnoreka [JOK
CHHYCOB M KOCHHYCOB https://m.edsoo0.ru/8a148650

36 CkansipHO€ poU3BEICHUE bubnunoreka [JOK
BEKTOPOB. https://m.edso0.ru/8a148650

37 KonTposneHas paboTa o teme bubnuoreka LIOK

"Pemenue TpeyrojbHUKOB"

https://m.edso0.ru/8a14392a
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AHanu3 KOHTPOJIBHOM pabOTHI.

bubmuoreka [JOK

38 HpaBHIbHEIE MHOTOYTOTBHHKIL, https://m.edsoo.ru/8al46fda
BBIYUCIICHUE UX AJIEMEHTOB
39 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCJICHUE UX DJIEMEHTOB https://m.edsoo.ru/8a1472c8
bubmmorexa [{OK
40 Huero m. Jlnika AyrH OkpykHOCTH https://m.edsoo.ru/8al4714c
a1 Pannannas mepa yria bubnnorexa [JOK
https://m.edso0.ru/8a148650
42 [Tnomanp kpyra, ceKTopa, cerMmeHTa bubmmorexa [TOK
’ ’ https://m.edsoo.ru/8al4714c
43 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubmorexa I[TOK
’ ’ https://m.edsoo.ru/8al147426
44 fﬁ?;:ﬁ;ﬁi?: ;E(())l:r()e;/[Ff)HBHI/IKI/I bubmorexa LIOK
' https://m.edsoo.ru/8a147750
OKpYXHOCTb.
6 “pasemmseamorosrommm ubmotera LIOK
' https://m.edsoo.ru/8a147750
OKpYXHOCTb.
16 AHanu3 KOHTPOJIBHOUN paboTHI. bubnuoreka [JOK
[ToHATHE O NBUKEHNUH TDIOCKOCTH https://m.edso0.ru/8al147c82
47 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa [IOK
’ https://m.edsoo.ru/8a147f16
48 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa [IOK
’ https://m.edsoo.ru/8a147f16
49 [TapannensHbIl IEPEHOC, TOBOPOT bubnnoreka [JOK
https://m.edsoo0.ru/8a148650
50 [TapamiensHbIN IEPEHOC, TOBOPOT bubnuoreka [IOK
https://m.edso0.ru/8a148650
[IpuMeHeHre NBUKEHUI ITpU BuGmuorexa LIOK
51 pelieHun 3a1a4y

https://m.edso0.ru/8a1480e2
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50 [TonsiTue o mpeoOpazoBaHUH bubmuoreka [IOK
000U https://m.edsoo.ru/8a143ab0
53 CoOOTBETCTBEHHBIE DIIEMEHTHI bubnuorexa [JOK
0JI0OHBIX GUryp https://m.edsoo.ru/8al43de4
54 CoOOTBETCTBEHHBIE DIIEMEHTHI bubnuorexa [JOK
0JI0OHBIX GUryp https://m.edso0.ru/8a148650
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
55 XOp[I, TEOpEMA O MTPOU3BEACHUN bubnuoreka [JOK
OTPE3KOB CEKYIIHX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
56 XOpA, TEOpEMA O MPOU3BEICHUN bubmuorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
57 XOp[l, TEOpEMA O MPOU3BEIACHUU bubmuorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMa O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeIbHOU
58 [IpumeHeHne TeopeM B pelIeHUN bubmuorexa [JOK
rCOMETPUIECKUX 3a1a4 https://m.edso0.ru/8a143f06
59 [IpumeneHnue Teopem B pelieHun bubnuoreka [JOK
rCOMETPUIECKUX 3a1a4 https://m.edsoo.ru/8al1443fc
60 [IpumeneHne TeopeM B pelieHUU bubmuoreka [JOK
rEOMETPUIECKUX 3a1a4 https://m.edso0.ru/8a144578
KounTponbHas pabora o teme
61 "[IpeoOpazoBanue 1mMoa00usI. bubnnoreka [JOK
MeTtpHruecKiue COOTHOIICHHUS B https://m.edsoo.ru/8al447a8
OKpyxHOCTH"
[ToBTOpEenue, 06061IeHNE,
62 CHCTEMAaTH3aLNS 3HAHUM. bubmuoreka [JOK

N3mepenne reoMeTpuyecKux
BeIMYUH. TpeyroJbHUKU

https://m.edso0.ru/8a148524
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[ToBTOpenue, 060061ICHNE,

bubmuoreka [JOK

63 CHCTCMATHIALI SHAHH. ! https://m.edsoo0.ru/8a148524
UeThIpEéXyTroJbHUKH. TUTOIIA TN
[ToBTOpEeHue, 06001ICHNE,

64 CHUCTEMAaTH3alMs 3HAHUH. 1 bu6mmoreka [{OK
[MapaienbHbie U https://m.edso0.ru/8a148650
TIEPIICHIUKYIIIPHBIC TIPSIMBIC
[ToBTOpenue, o6o0IICHNE,

| crcTovammsauns suam ) uGmiorexa L1OK

Py pyT- https://m.eds00.ru/8a148650
I'eomeTpuueckre NOCTpOECHHUS.
YTIBl B OKpY’KHOCTH
[ToBTOpenue, o600mEHNE,

66 CHCTEMAaTH3alIMs 3HAHUI. 1 bu6moreka [IOK
BrmcanHble M OTIMCaHHBIE https://m.edso0.ru/8a148650
OKPYXHOCTH MHOTOYT'OJIbHUKOB

bu6mmoreka [IOK

67 Hrorosas koHTpoJbHAs paboTa 1 https://m.eds00.ru/8a148920
AHanu3 KOHTPOJIBHOUM paboTHI.

68 [ToBTOpEeHUE, 0600IICHNE, 1
CUCTEMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIHIEYEHHME OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomeTpust 7-9 knaccol: 6a30BbIM ypoBeHb: yueOHUK, JI.C.Atanacan, B.®.byry3os, C.b. Kagomues, 14-e nepepad.
n3nanue, - Mocksa: [Ipocsemenne, 2023.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

denepanbHas pabouas mporpaMmma OCHOBHOTO 00111ero 00pa3oBaHus «MaremaTukay 0a30BbI YpOBEHb i 5-9 Ki1accoB
I'eomerpust 7-9 xmacchl: 0a3zoBbli  ypoBeHb: yueOHUK, JI.C.ArtanacsH, B.D.Byty30B, C.b. Kagowmiges, 14-¢
nepepaboranHoe uznanue, - Mocksa: [Ipocsemnienue, 2023.

I'eomerpusi. Meroanueckue pexomeHaanuu. 9 kiacc : yde0. mocobue miga oOmeobpaszosar. opranmzanui / [JI. C.
Aranacss, B. ®@. byty3os, FO. A. I'na3koB u ap.]. — M. : [Ipocsemenue, 2015.

Nzyuenne reomerpun B 7-9 kimaccax, [locodue mis yuureneit/[JI. C. AranacsH, B. ®@. byrysos, FO. A. 'ma3koB u 1p.]. —
7 wznanue, M. : Ilpocsemenue, 2005.

[Toypounoe muianupoBanue k yueOHuky ['eomerpusi, 7 kmacc, Atanacsu JI.C., byry3zoB B.®., Kagomnes C.b., [To3nsik
2.I'., Onuna N.W. 15-e uzn., M.: IIpocsemenue, 2005

[Toypounoe mianupoBanue k yueOHuky ['eomerpusi, 8 kmacc, Artanacsu JI.C., byry3zoB B.®., Kagomnes C.b., ITo3nsk
O.I'., Onuna N.W. 15-e uzn., M.: IIpocsemenue, 2005

[Toypounoe mranupoBanue k yueOoHuky I'eomerpus, 9 kmacc, Aranacsu JI.C., byryzos B.®., Kagomuer C.b., ITo3nsk
O.I'., Onuna N.W. 15-e uzn., M.: IIpocsemenue, 2005

Mertoandecknue pekomeHaanuu mo padore ¢ Habopom LIOP k yueonuky I'eomerpus, 7-9 kmaccel, Aranacsu JI.C., Byry3os
B.®., Kagomuer C.b., [lo3uask 2.1"., FOauna .. 15-¢ uza., M.: [Ipocsemenue, 2005



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bu6mnorexa IIOK
https://resh.edu.ru/subject/lesson/7286/main/249984

https://resh.edu.ru/subject/lesson/7287/main/249702

https://resh.edu.ru/subject/lesson/7288/main/250076/

https://resh.edu.ru/subject/lesson/7285/main/249914/

https://resh.edu.ru/subject/lesson/7292/main/272170/

https://resh.edu.ru/subject/lesson/7290/start/250190

https://resh.edu.ru/subject/lesson/7291/main/249774/

https://resh.edu.ru/subject/lesson/7294/main/249879

https://resh.edu.ru/subject/lesson/7296/main/250229

https://resh.edu.ru/subject/17/7/http://school-collection.edu.ru
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