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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3leiiOB IIKOJbHOM MAaTEMAaTUKHU, UMEIOIIUN
CBOEH LEIbI0 O0ECNEUUTh HU3yYEHUE CBOWMCTB M pa3MepoB (QUIYp, UX OTHOUIEHUH H
B3aMMHOE PAacCIIOJIOKEHHUE, ONMPAETCS Ha JIOTHYECKYH0, JOKa3aTEJbHYI0 JIMHHUIO.
IleHHOCTh W3yuY€HHsSI TEOMETPUM Ha YpPOBHE OCHOBHOTO o0O0IIero o0pa3oBaHuUs
3aKJII0YaeTcsl B TOM, 4YTO OOyYarOUIMHCs YYHUTCS TMPOBOAUTH JIOKAa3aTeIbHbIC
pacCyXJeHHsl, CTPOUTH JIOTUYECKUE YMO3aKJIIOUECHUSA, JOKa3blBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJMYATh CBOMCTBA OT TMPU3HAKOB, (GOPMYIUpPOBATH OOpaTHbBIC
YTBEPKIACHUS.

Btopoii 1enpt0 u3ydyeHMsT TEOMETPUU SABISETCS HCIOJb30BaHME €€ Kak
UHCTPYMEHTa MpPU PEIICHUH KaK MaTeMaTHYeCKUX, TaK W TMPAKTUYECKUX 3ajad,
BCTPEYAIOIINUXCA B pealibHOM Ku3HU. OOyUaromuiicss JOMKEH HAYYUTHCS OMPEACIUTh
TCOMETPUUECKYI0 (PUTYPYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAWUTH
IUIONIA/Ib 3€MEJIbHOTO YYacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu TpebyeMble pa3Mepbl rapaxka i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMUCIWTENIbHAS JIMHUS B H3y4eHUM TreoMerpuu. [lpu pemeHun 3amad
NPAKTUYECKOTO XapakTepa OOYy4aloUIUCs YYUTCS CTPOUTh MAaT€MAaTUYECKHE MOJENU
peabHbIX JKU3HEHHBIX CUTYallui, IPOBOJNUTh BBIYMCIECHUS U OLEHUBATh aJ€KBATHOCTH
NOJIYYEHHOTO Pe3yibTarta.

Kpaiine BaxHO TmOAYEPKUBATH CBSI3U TEOMETPUU C JPYTUMHU Y4eOHBIMU
npeIMeTaMi, MOTHBHUPOBATh HUCIOJB30BAaTh OINPEACICHUS TeoMEeTpHuuecKux (uryp u
MOHSITHM, JEMOHCTPUPOBATH MPUMEHEHHUE MOTYYCHHBIX YMEHUN B (PU3HKE U TEXHUKE.
Otu cBA3u Hambojee SpKO BUAHBI B TeMax «Bekropb», «TpuroHomerpuyeckue
COOTHOIIEHU», «MeToa koopauHat» u «Teopema [Tudaropar.

VYueOnbiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
conmepxkanusi:  «['eomerpuueckue Qurypsl W UX  CBoHcTBa», «M3mepenue
F€OMETPUUECKUX BEIWYUH», «J[eKapTOBbI KOOPAMHATHI Ha IUIOCKOCTH», «BekTopsi»,
«/IBmwxenus mnockocTny, «IIpeodbpazoBanus mogo0us».

Ha usyuenue yae6Horo kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce — 68
gacoB (2 daca B HeJen0), B 8 kiacce — 68 gacoB (2 yaca B Heen0), B 9 kimacce — 68
4acoB (2 yaca B HEJIeIIO).



COIEPKXAHUE OBYYEHUA
9 KITIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXJeCTBO. DOPMYJIbI IPUBEICHHUS.

Pemienue tpeyronpHuKOB. TeopeMa KOCHHYCOB UM Teopema CUHYCOB. Pemenue
MPaKTUYECKUX 33]]a4 C UCTOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogo6us. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Mpou3BeNEHUH OTPE3KOB XOPJ, TEOPEMbl O MPOU3BEICHUM OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOIyJsib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTUBOIMOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIiuu
HajJ BeKTopamu. PasnoxkeHue BeKkTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Koopnunatet BekTopa. CkansipHOe MPOU3BEJECHUE BEKTOPOB, NPUMEHEHHE IS
HAXOXJACHUS JJIMH U YTJIOB.

JlekapToBbl KOOpJMHATHI Ha TJIOCKOCTU. YPaBHEHHUS MNPSIMOW U OKPYKHOCTHU B
KOOpJIMHATaX, TIepeceyeHre OKPYKHOCTeH U MpsAMbIX. MeToa KOOpAMHAT U €ro
npUMEHEHHE.

[IpaBusibHBIE MHOTrOYroJibHUKU. J[JInHA OKpyXHOCTU. ['pagycHas M paguaHHas
Mepa yria, BBIYUCIEHUE JJIMH OyT OKpykHOocTel. [lmomans Kpyra, CeKTopa, CerMeHTa.

JIBUKEHUST TJIOCKOCTH W BHYTPEHHUE CHUMMETpuUd Quryp (dJieMeHTapHbIe
npeactanieHus). [lapamiensHsiil meperoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMDbI
YYEBHOI'O KYPCA «T'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS NIPOTPaMMBbl yueOHOTO Kypca «['eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJIEHUEM HMHTEpEca K MPOILIOMY M HACTOAILIEMY POCCHUUCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTH)KEHUSAM POCCUHUCKUX MAaTEMAaTUKOB M POCCUHCKOMN
MaTeMaTU4YeCKOM IIKOJIbl, K MCIOJIb30BAHUIO ITUX JIOCTHKEHHM B APYrUX HayKax H
MPUKIIAJIHBIX chepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakJJaHUHA U Pean3alliy ero mnpas,
MpEACTAaBICHUEM O MATEeMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SBIEHUW, NPOLEAYp TpaxAaHCKOro oOliecTBa (Hampumep, BBIOOPHI,



OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHMIO JTHYECKUX TMPOOJIEM, CBA3aHHBIX C
MPAKTUUYECKUM MPUMEHECHUEM JTOCTHKEHUN HAYKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-
ATUYECKHUX MPUHITUIIOB B AEATEIIbHOCTU YUYEHOIO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW HA AaKTUBHOE YYacTHE B PEHICHUM NPAKTUYECKUX  3a7ay
MAaTEMAaTHYE€CKOW  HANpPaBICHHOCTH, OCO3HAHUEM  BAXKHOCTH  MATEMaTHYE€CKOTO
oOpa3oBaHHs Ha MPOTSKEHUU BCEH KU3HU A YCHEUHOW mnpodeccuoHanbHOM
NESATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOSHUEM WHJUBUIYAIHHOW TpaeKTOpUU OOpa3oBaHUs W >KU3HEHHBIX ILJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aJad, pEIICHUM, pacCyKIECHUM, YMEHHUIO BHUJCTh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTallME B  JEATCJIBHOCTM HA  COBPEMEHHYIO CHUCTEMY  Hay4HBIX
IpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKAa, MPUPOABI U
oOiiecTBa, TIMOHMMaHUEM MaTEMAaTUYECKOW HayKh Kak cdepbl YeIoBEYECKOU
NESITEIIbHOCTH, 3TAallOB €€ pa3BUTUS W 3HAYUMOCTHU ISl PAa3BUTUS LHMBHIM3ALNM,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKA M MAaT€MaTH4YECKOW KYJIbTYPOH KaK CpPEICTBOM
MMO3HAHUS MHPA, OBJIAJICHUEM MPOCTECUIIMMH HABBIKAMH  HCCJIEI0BATEIbCKON
NEeSITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHHWe, (POPMHUPOBAHME KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIATONMOJTYYHs:

FOTOBHOCTBIO TPUMEHSITh MATEMATUUECKUE 3HAHUS B HHTEPECAX CBOETO 3JI0POBbS,
BEJICHUs 37I0pOBOr0 oOpasa >KHU3HHU (30POBOE MHTAHWE, COATaHCHPOBAHHBIN PEXKHM
3aHATUW W OTIbIXa, peryisipHas (Qu3nyeckas aKTHBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedeKkcun, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYyroro
YEJI0BEKa;

7) 3K0JIOTM4YeCKOe BOCIIUTAHUE:

OpHEHTAallMEX Ha MPHUMEHECHHE MAaTeMaTUUYECKHUX 3HAHWUW Ui PELICHUS 3a4a4 B
00JIaCTH COXPAHHOCTH OKpYXKAIOUIEH Cpelbl, MIaHUPOBAHUS MOCTYNKOB M OIEHKH UX
BO3MOXKHBIX TIOCJIEACTBUM JUIsI OKPYXaIIel cpelbl, OCO3HAaHUEM TIJI00aTbHOIO
XapakKTepa HKOJOTUUECKUX MPOoOIeM U MyTeN UX PELICHHUS;

8) amamranus K HU3MEHAKIIUMCS YCJIOBHSM COLMAJBHOA W NPHUPOITHON
cpeabl:

TOTOBHOCTBIO K JICICTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Y€pe3 NPAKTUUYECKYIO AEATEIIbHOCTh, B TOM YHUCJIE YMEHHUE



YUHUTBCS y APYTUX JIIOAEH, TpHUOOpETaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS,
HABbIKW U KOMIIETEHILIUU U3 OIbITa APYTHUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4YHucie (HOPMYIUPOBATH
UJIeH, TMOHATHUS, TUIIOTE3bl 00 O0BEKTAax U SBJICHUSAX, B TOM YUCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh Je(MUIMUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallUl0 KakK BbI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTUPOBATh NPUHHUMAeMbIe
pemieHuss W AeMcTBUS, (OPMYIMpPOBATH U OLEHUBATh PUCKU U TOCJIEACTBUS,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

e BBIABIATH W XapaKTEPU30BaTh CYIICCTBCHHBIC TMPU3HAKH MaTeMAaTHYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIICHWH MEXIy MOHATUAMH, (HOPMYIUPOBATH
OTIpeICIICHHUS MOHSITHH, yCTaHABJIMBATh CYIIIECTBEHHBIN MpU3HAK
KiIaccuuKal, OCHOBAHHUS [UJIsi OOOOIIeHHS U CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAJIN34;

e BOCIPUHUMATH, bopmynpoBaTh U npeoOpa3oBhIBaTh CYXKJICHUS
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

e BBIABIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOJTIOJEHUSAX U YTBEPKICHUSX, MpEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

e Jle7IaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKU, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e pa3z0bupaTh JOKA3aTENbCTBA MATEMATHYECKUX VYTBEPXKICHUU (TpsAMBbIE U OT
NPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JI0KAa3aTEIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BHICTpAUBATh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpATH CHIOCOO perieHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HawbOoNee TMOAXOANIUNH C YYETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckne 1eiCTBUSA
e HCIOJIb30BaTh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA HWHCTPYMEHT TO3HAHUS,
dbopMynUpoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOpEYUE, MIpodIeMy,



CaMOCTOSITETTFHO yCTaHAaBJIMBATh MCKOMOE M JaHHOE, (hOPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHHE;

NPOBOAUTH MO  CaMOCTOSITEIbHO  COCTaBJICHHOMY  IJIaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIECIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTU4YECKOro O0BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXAY COOOM;
CaMOCTOSITEIbHO (pOpMYIUPOBaTH O0OOOIIEHUS W BBIBOABI IO pe3yJbTaTam
OPOBENEHHOTO  HAOIOJEHUS, HCCIEIOBaHMUsS, OIEHUBAaTh JOCTOBEPHOCTD
HOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIEecca, a TakkKe BBIIBUTATH
NPEIION0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh  MHGOpPMALMM, JIAHHBIX,
HEOOXOIMMBIX JIJIsl PELLICHUS 3a/1a4K;

BbIOMpATh,  AHAIM3UPOBATH, CHUCTEMATU3UPOBATb W  UHTEPIPETUPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BbIOMpaTh (opMy MpeAcTaBieHUs WHOOPMAIMU U WLTIOCTPUPOBATH PEIlIaeMble
3a/layu CXeMaMH, uarpaMMamMu, MHOU rpaduKkoil 1 uX KOMOUHAIUSIMU;
OILICHMBATh HAAEKHOCTh UH(POPMAIIUU IO KPUTEPUAM, MPEI0KEHHBIM YUUTEIEM
WK c(hOPMYJIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMmyHuKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

BOCIPUHUMATh U (HOPMYITUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBHUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy peLIeHUs 3aJayH,
KOMMEHTHPOBATh MOJTYYECHHBIN Pe3yJIbTaT;

B XOA€ OOCYXKIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOMl TEMBI,
npoOJieMbl, perraeMoil 3aladyu, BBICKA3bIBAaTh HJIECH, HAIICJICHHbIE Ha TIOUCK
pEIICHHs], COMOCTABIATh CBOM CYXKICHUS C CYXICHHSIMHU JIPYTUX YYACTHHUKOB
auanora, oOHapy>KMBaTh Pa3lInyUe W CXOJICTBO TMO3UIIMNA, B KOPPEKTHOU (popme
dbopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

OPEACTaBIATh pPE3yJNbTaThl PEHICHUS 3aJlauyd, SKCIEPUMEHTA, HCCIEIO0BaHUS,
NPOEKTa, CAMOCTOSITENILHO BBIOMpATh (DOpMAT BHICTYIUICHHS C Y4ETOM 3aja4y
IIPE3EHTAIIMN 1 OCOOCHHOCTEH ayAuTOPHH;

NOHUMATh W HKCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAUBUIYaTbHOU
paboTHI P pelIeHn: YIeOHBIX MAaTEeMAaTUUECKHIX 3a/1a4;

OPUHUMATh 1I€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OpPraHU3aIUIO
COBMECTHOW pabOThl, pacrpeaeisaTh BUIbl pabOT, JOrOBApUBATHCSA, 00CYXKAaTh
IPoIIeCcC M Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IpynmnoBbiX (¢opmax padoThl (0O0CYXIEeHHUS, OOMEH MHEHUSIMHU,
MO3rOBbIE IITYpMbl M JAPYTU€), BBHINOJIHATH CBOIO YacThb paboOThl U



KOOPAVUHUPOBATh CBOM JEWUCTBUS C IAPYTMMM WIEHaAaMU KOMAaH]bI, OLICHWBATH
KauecTBO CBOErO BKJIa/Ja B OOLIMI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBHS

Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBIATh IUIAH, AITOPUTM PEILICHUS 3aJlay (WM €ro 4acTh),
BbIOMpATh CMOcOo0 peleHus: ¢ y4€TOM HMEIOUIMXCS PECYpcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C
y4€TOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

e BIIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA TMpoliecca M pe3yJibrara
penieHns MaTeEMaTUYECKON 3a1a4u;

e TMpPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh MpH PEIICHUH 3aJlayM,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pE3yJibTaTa JAESITEIBHOCTH IOCTABICHHON LENH H
YCIOBUSIM, OOBACHATh NPUYUHBI JOCTH)KEHUS WJIM HEJOCTH)KEHUS IIellH,
HaXOJUTh OLIMOKY, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenust B 9 kiacce o0yJaroniuics moayyuT CIeAYIONIINe MPeIMETHbIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOAUTH C MX IMOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTONbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEyroJibHUKOB»). HaxoauTh (C MNOMOIIBIO KaJIbKYJIATOpA) IJIMHBI W YTJbI JUIs
HETaOJIMYHBIX 3HAYCHUN.

[Tonb3oBaThCst (OpMynamMu TPUBENCHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM  JUJIi HAaXOXJIECHUS COOTHOLICHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [JII HAaXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHHUKA («PEIIeHUE TPEYrOJbHUKOBY), MPUMEHSITh UX MPHU PELICHUU
r€OMETPUYECKHUX 33/1au.

Brnanerp mouaTHsIMEH TpeoOpa3oBaHUsl MOA00MSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIX uryp. [lomb30BaThcsi cBOWCTBAMH MOAOOHMS MPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIISATh JJUHBI M HAXOAWTh YIibl y MOAOOHBIX (uryp. I[lpuMensTh cBoicTBa
noAaoOusi B MPaKTUYECKUX 3ajayax. YMEThb MPUBOAUTH MPUMEPHI MOAOOHBIX QUryp B
OKpY’KarolieM MHpE.



ITonp30BaTbCsad TEOpeMaMU O NPOU3BEACHUU OTPE3KOB XOpH, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTelIbHOM.

[lonb30BaThCsl BEKTOpaMH, NOHUMATh UX T'€OMETPUUYECKUN U (PU3UUECKUN CMBICI,
NPUMEHATh HMX B pEUICHUH TEeOMETPUYECKUX M (u3ndeckux 3aaad. llpumMeHATbH
CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB Ul HAXOKICHUS IMH U YIJIOB.

ITonp30BaTbCsd METOAOM KOOPAMHAT HAa IUIOCKOCTH, IIPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U NPAKTUYECKUX 3a1a4.

Biianets noHATHAMHU IIPAaBUILHOI'O MHOTOYIOJIBHUKA, [UIMHBI OKPYKHOCTH, JJIMHBI
JIyTU OKPY>KHOCTH M PaJMaHHOW MEphI yIjla, YMETh BBIUMCIATH IUIOIIAJb Kpyra U €ro
yacTel. [I[puMeHsTh osy4yeHHbIE YMEHNUS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (Mau ILEHTPbI) CUMMETpUM (QUTYp, NPUMEHSTH JIBHXKCHHS
IJIOCKOCTH B IPOCTEUIIMNX CITydasiX.

IIprMeHATh MOJyYEeHHbIE 3HAHUS Ha NPAKTUKE — CTPOUTh MaTeMaTU4YeCKue
MOJENN Ui 3aa4 peajlbHOW JKU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIUYUCIICHUS C
OpUMEHeHHeM Moao0usT M TPUTOHOMETpUYeCKUX (GyHKUMHA  (TOJIB3YyACh, Tlie
HEO0OXO0UMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaeioB u (undgpossbie)
Konrpoiabubie | IlpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienne TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 SITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY)KHOCTH U IJIOIIAaAb Kpyra 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6
0 JlBIKCHIS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

IHOYPOYHOE IIVTAHUPOBAHHUE

9 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 OmnpeneneHne TPUTOHOMETPUIECKUX 1 01.09.2023 | Bubnuoreka ITOK
¢byskuuit yrimos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 ®opMmyIbl IPUBEACHUS 1 05.09.2023
3 TeobeMa KOCHIVCOR 1 08.09.2023 | bubanoreka IJOK
P Y https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1 12.09.2023
5 TeoneMa KOCHHVCOR 1 15.09.2023 | bubmuoreka [JOK
P 4 https://m.edsoo.ru/8al142d5e
6 Teobena CHIVCOR 1 19.09.2023 | bubmuoreka [JOK
P 4 https://m.edsoo.ru/8al142e8a
7 Teopema cuHycoB 1 22.09.2023
8 Teopema cuHycoB 1 26.09.2023
9 HaxoxaeHue JUIMH CTOPOH U BEJIHMYHH 1 29.09.2023 bubnuoreka IJOK
YIJI0B TPEYrOJIbHUKOB https://m.edsoo0.ru/8a1430b0
10 Pemienue TpeyrojibHUKOB 1 03.10.2023 | bubmuorera I[IOK
e https://m.edsoo.ru/8al42ac0
11 Pemenne TpeyroibsHUKOB 1 06.10.2023 | bubmmorexa [JOK
peyr https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB 1 10.10.2023 bubnunoreka [JOK



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

https://m.edsoo.ru/8al42ac0

13 PellIeHIE TPeyroTbHHKOB 13.10.2023 | bubmmoreka [JOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe MpUMEHEHNE TEOPEM 17.10.2023 | Bubmmoreka [JOK
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTueckoe NpUMEHEHUE TEOPEM 20.10.2023
CHHYCOB U KOCHHYCOB
16 KontposbHas paboTa o reme 24.10.2023 | Bubmmoreka I[JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo0.ru/8a14392a
27.10.2023 | Bbubmmoreka [IOK
17 [Tonsatue o mpeoOpa3zoBaHUH TTO00US httos://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIC SJICMECHTHI 07.11.2023 | Bubmmoreka ITOK
MoA0OHBIX Uryp https://m.edsoo.ru/8a143de4
CoOTBETCTBEHHBIE 3JIEMEHTHI 10.11.2023
19 Mo00HBIX puTyp
Teopema o Ipou3BEICHUN OTPE3KOB 14.11.2023
20 XOp[l, TEOpEMA O MPOU3BEIACHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeabHOM
Teopema 0 IpOU3BEICHUN OTPE3KOB 17.11.2023
91 XOpJ, TeopeMa O MPOU3BEICHUU bubnunoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMaA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeiabHOM
Teopema 0 IPOU3BECHUN OTPE3KOB 21.11.2023
29 XOpJ, TEOpEMA O IPOU3BEIEHUU bubnuoreka [IOK
OTPE3KOB CEKYILUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeJbHOMN
23 IIpuMeHeHre TeOpeEM B pELLIEHUN 24.11.2023 bubnuoreka [IOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

TCOMCECTPHUUYCCKUX 3ada1d

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

24 [IpumeneHne TeOpeM B PELICHUN 28.11.2023 | Bubaunoreka [JOK
r€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a1443fc
[IpumeHeHne TeopeM B pEeLICHUN 01.12.2023 | Bubnuoreka ITOK

25
r€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KontponsHas padoTa o teme 05.12.2023

26 "[IpeoOpa3oBanue mMoao00ous. bubnuorexa [JOK
Merpudeckue COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"

27 Omnpenenenne BeKTOpoB. OU3NIECCKHIA 08.12.2023 | Bubmmoreka ITOK
Y TEOMETPUYECKHUI CMBICI BEKTOPOB https://m.edso0.ru/8a144960

08 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB, 12.12.2023 | Bubamoreka [JOK
YMHOEHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c

29 CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB, 15.12.2023 | Bubmuoreka [IOK
YMHOKEHUE BEKTOpa Ha YUCIIO https://m.edso00.ru/8a144d52

30 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, 19.12.2023
YMHO’KEHHE BEKTOpa Ha YUCIIO

31 Paznoxenue BekTopa 1o AByM 22.12.2023
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koop HATH BeKTOpa 26.12.2023 | bubmmoreka [JOK

https://m.edsoo.ru/8al44fbe
CkansipHO€ POU3BEJICHUE BEKTOPOB, 29.12.2023
33 €ro MpUMEeHEHHUe JJIs1 HaXOXKICHUS bubmmorexa [IOK
https://m.edso0.ru/8a14539c
JUIMH U YTIIOB
CkansipHO€ MPOU3BEAECHNUE BEKTOPOB, 09.01.2024 BuGmiorexa LIOK
34 €ro MPUMEHEHHUE JUIsl HaXOXKACHUS

JUIMH U yIJIOB

https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

12.01.2024

bubmuoreka [JOK

35 Pemienue 3a1a4 ¢ IOMOIIBIO BEKTOPOB httos://m.edsoo.ru/8a144c3a
36 Pemenue 3a1a4 ¢ moMOIILI0 BEKTOPOB 16.01.2024 1 bubmuorexa IOK
https://m.edso0.ru/8al458c4
37 [IpumeHeHre BEKTOPOB JUIsl pellIeHUs 19.01.2024
3a1a4d GU3NKU
38 KoHTpoasHas paboTa 1o Teme 23.01.2024 | BubGmuoreka IIOK
"BexTops!" https://m.edso0.ru/8a145b08
39 JlexapTOBBI KOOPJUHATHI TOUYEK Ha 26.01.2024
TUIOCKOCTH
40 VpasHerue npavoii 30.01.2024 | bubaunoreka [JOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE NpAMON 02.02.2024
42 VpaBHeHHe oKpyKHOCTH 06.02.2024 | bubnmoteka [IOK
https://m.edsoo.ru/8al4635a
43 KoopuHaTel TOYEK TIepeceueHHs 09.02.2024 | Bubmuoreka [JOK
OKPY)KHOCTH U MPAMOI https://m.edso0.ru/8a146620
MeToa KOOpUHAT TPH PEIICHUN 13.02.2024
44 TeOMETPUIECKUX 33]1ad,
MPAKTUYCCKUX 3214
MeToa KOOpIMHAT TIPH PEIICHUN 16.02.2024
45 TCOMETPUIECKUX 33]1ad,
MPAKTUYCCKUX 3214
Mertoa KoOpUHAT IPU PELIEHUN 20.02.2024
46 F€OMETPUYECKUX 3374,
MPAKTUYECKUX 33734
47 KonTposneHas paboTa o teme 27.02.2024 | Bubnmoreka [JOK

"JlexapTOBbI KOOPAWHATHI HA

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



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

IJTOCKOCTH"

[IpaBuIBHBIE MHOTOYT OJIBHUKH, 01.03.2024 | Bubnuoreka ITOK
48
BBIUMCJIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
05.03.2024 | Bbubmuoreka [IOK
49 Hueno m. Jliuka okpykHoCTH https://m.edsoo.ru/8a1472c8
12.03.2024 | Bubmmoreka [IOK
50 Hucno 7. Jlasa OKpyKHOCTH https://m.edsoo.ru/8al14714c
o1 JlivHa Iyru OKpYKHOCTH 15.03.2024
52 PaTANHASL Meba VR 19.03.2024 | bubmmoreka [JOK
& pa yr https://m.edsoo.ru/8al4714c
53 ITnomane kpyra, ceKTopa, CErMeHTa 22.03.2024 bubmorexa LOK
HHats Kpyrd, pa, https://m.edso0.ru/8a147426
54 ITmomans kpyra, cekropa, cerMeHra 02.04.2024 bubmorexa LOK
HIaIL Kpyra, pa, https://m.edso0.ru/8a147750
55 IImomans kpyra, cekTopa, cerMeHra 05.04.2024 bubmorexa LOK
HIaIL kpyra, pa, https://m.edso0.ru/8a147750
56 TToHaTHE O IBUKXEHUU IIIIOCKOCTH 09.04.2024 Eubmorexa HOK
A https://m.edso0.ru/8al147c82
57 [TapasensHBIN IEPEHOC, IIOBOPOT 12.04.2024 Eubmorexa HOK
P p ’ p https://m.edso0.ru/8a147f16
58 ITapajuienbHBINA HEPEHOC, IIOBOPOT 16.04.2024 | bubnmorexa [IOK
P p ’ p https://m.edso00.ru/8a147f16
59 [TapanenpHbIi IEPEHOC, TOBOPOT 19.04.2024
60 [TapamiensHbIN IEPEHOC, TOBOPOT 23.04.2024
61 [IpumMeHeHMe IBUKEHUH MTPH 26.04.2024 | Bubmmoreka [JOK

PCHICHUH 3a1a4

https://m.edsoo.ru/8a1480e2
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KonTponsHast paboTa no Temam
62 "[IpaBusibHBIE MHOTOYT OJIbHUKH.
OkpyXHOCTb. JIBH>KEHUSI TNTIOCKOCTH"

03.05.2024

[ToBTOpEenue, 06001ICHNE,
63 cucreMarusanus 3HaHui. Msmepenue

F€OMETPUUECKHUX BEJIUYHUH.
TpeyroabpHUKH

07.05.2024

bubmmoreka [{OK
https://m.edsoo.ru/8a148524

[ToBTOpenue, o6o0IICHNE,
64 cucTeMaTu3anys 3HaHuH.
[TapannensHbIe U IEPIICHAUKYISPHBIC

MpsIMbIE

14.05.2024

bubmmoreka [{OK
https://m.edsoo.ru/8a148650

[ToBTOpEeHue, 0600IICHNE,
CHUCTEeMaTH3alrs 3HaHU.

65 OKpyXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus. Y bl
B OKPY)KHOCTH

17.05.2024

[ToBTOpeHue, o6obIIEeHNE,
66 cHCcTEeMaTH3anys 3HaHuil. Brimcanusle
Y ONKMCAHHBIC OKPYKHOCTH

MHOTI'OYI'OJIbHUKOB

21.05.2024

67 Hrorosas koHTposbHas paboTa

24.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68 [ToBTOpEHUE, 0000IICHNE,

CHUCTECMAaTHU3alusia 3HAHHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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