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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS HPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKIACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHUs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPKICHUS.

Bropoii 11enp0 u3ydyeHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHNH Kak MaTeMaTHMYeCKHX, TaK M MPaKTHYECKUX 3a/ad, BCTPEHAIOLIUXCS B peajlbHOU
KU3HU. OOydarolmuics TOJDKEH HaydMTbCsS OIPENEeNUTh T'€OMETPUYECKYI0 (Urypy, OmnMcarhb
CIIOBAaMHU JAaHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, pacCcuUTaTh
HEOOXOUMYIO JUTMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T'C€OMETPHM.
[Ipn pemennn 3amad  MPAKTHYECKOIO  XapakTepa OOydYaloUIuics  y4uTCS  CTPOUTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, NPOBOJUTH BBIYHACICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaitHe Ba)XHO MOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
JI€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hanboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYAET CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenne ydeOHoro kypca «l'eomerpusi» B 9 kiacce oTBoautcs 68 dacoB (2 daca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

9 KJIACC

Cunyc, xocunyc, TtaHrerc yriaoB or 0 go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHHUS.

Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. PemnieHue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpon3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MMPOU3BEIACHUU OTPE3KOB CEKYIUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKkTOpamu. Pa3nokeHne BeKTopa Mo JIByM HEKOJUIMHEapHbIM BekTopam. KoopanHaTel BeKTopa.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YIJIOB.

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

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[mnHA okpyx)HOCTH. ['paxycHas n paguaHHas mepa yria,
BBIUHCIICHUE JUIMH AYT OKpykHOCTeH. [Inomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (J1€MEHTapHbIe MTPE/ICTaBICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMBl ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
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, 0CO3HAHHEM BOKHOCTH MOPATbHO-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¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJbHON TpaekTopuu oOpa3oBaHHUs H
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 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 CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro YesloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHN NIl OKpPYKaIOIIEH Cpefbl, OCO3HAHHEM TJI00aIhbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO EATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUNOTE3bI 00 00BEKTaxX M SBICHHUSIX, B TOM YHCJIE€ paHee HEU3BECTHBIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATb HPUHHMAEMBIE DPELICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble joruyeckue aeicTBUsA:

® BBISABIIATE M XapaKTEPU30BATh CYMICCTBCHHBIC MPH3HAKA MaTEeMATHUECKUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IeHUS U
CpaBHEHHSI, KpUTSPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPUHUMATH, (HOPMYIUPOBATh M TNMPEOOpa3oBBIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

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

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HMHJYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IpSIMbIE U OT IPOTUBHOIO),
MIPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHYeCKUX (HaKToB,
BBICTPaMBaTh apryMEHTALMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOCOO pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh Hauboee MOIXOASIIUNA C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHAaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEOBAaHME TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocToATenbHO (opMmynupoBaTh O00O0OIIEHHS U  BBIBOJABI IO  pe3ylbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUsS, OIEHUBATH JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



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

Pabora c unopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IUYHbIX BUJIOB U (POPM MpEACTABICHUS;

BBIOMpaTh (hopMy mpencTaBieHus WHOOPMAIMK U WUTFOCTPUPOBATH peIIaeMble 3a1a4H
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATL ¥ (DOPMYJIUPOBATH CYXJICHHS B COOTBETCTBUU C YCIIOBHSIMH U TEISIMHU
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CY)KIaeMOW TEMBI, MPOOIEMBI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WMIIMHA, B KOPPEKTHOH (opme (opMmyupoBaTh pa3HOTJIACHS, CBOW
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILIECTBA KOMaHIHOM U MHAMBUAYAJIbHON pabOThl Mpu
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CykaeHHsl, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT
10 KpUTEPHIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

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

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

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



® [IpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHHUU 3a/1ayl, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH IPUYUHBI JOCTIKEHHSI WIIM HEJOCTHIKECHUS [IEJH, HAaXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 9 kJacce OOydarOUIMiiCA TIOJYYUT CIEAYIOIIME PEIMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpHUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojJbHUKAa  («pelleHue MpsSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

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

Hcnonb3oBaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IE€HUS PA3IUYHbBIX 3JIEMEHTOB
TPEYroJibHUKA («pelleHrue TPEeyroJbHUKOBY»), MPUMEHITh MX MpPU PELUIEHUU TeOMETPUUYECKHX
3ajad.

Brnagets nonsTHsIMH ITpeoOpa3oBaHus MOJ00HUS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. [lonp30BaThCs CBONCTBAMM MOAOOUS MPOU3BOIBHBIX (DUTYpP, YMETh BBIYMCIATH AJIUHBI U
HaXOJUTh YIJbl y MOAO0OHBIX Guryp. IIpuMeHaTs cBoiicTBa MOJOOMS B MPAKTUYECKHUX 3a/adax.
YMeTh NpUBOANUTH MPUMEPHI HOJOOHBIX (PUTYp B OKPYXKAIOIIEM MHpE.

Ilonp30BaThcs TEOpEMaMU O MPOU3BEAEHUHM OTPE3KOB XOpA, O MPOM3BEAECHUH OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOMU.

[lonp30BaTbcs BEKTOpamMM, MOHUMATh MX TIEOMETPUYECKUH M (U3HYECKUH CMBICI,
IPUMEHATh UX B PELICHUU TIeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckanspHoe
IIPOU3BEICHNE BEKTOPOB U1l HAXOXKAEHUS 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 PpaJMaHHOW Mephl yIJla, YMETb BBIUMCIATH IUIOIIAJL Kpyra U €ro 4vacreil.
[TpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPbI) CUMMETPUU (QUIYp, HNPUMEHSTH JIBUKEHUS IJIOCKOCTU B
IPOCTEHUIINX CITydasX.

[IpuMeHATh MOJy4YEeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH Ui
3aJau peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C TPUMEHEHUEM MOA00US
U TPUTOHOMETPUYECKUX (PYHKIUH (TONIB3YSCh, I71€ HEOOXO0UMO, KAIBKYISATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 I1 4
OBTOpEIHE https://m.edsoo.ru/7f41al2c
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIC MHOTOYTOJIBHUKH. [lTHA
5 OKPY>KHOCTH U ILIOIIAAb Kpyra 8 1 bubmorera [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
6 JIBYOKEHHUS TIOCKOCTH 6 1 bubmotera [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

9 KJIIACC
KoanyecTBo 4acoB Hara NIeKTpOHHbIE
Ne Tema ypoxa JlaTa u3ydeHusi uudpoBbie
n/n Beero KonTpoubnsbie | IlpakTuueckue usyyenns | 1o pakty 0GpazoBaTebHbIE
padoTsI padoTsI ITo muany pecypchl

1 [ToBTopenue. [TomoOHBIE 1 02.09- bubmorexa [IOK
TPEYroJIbHUKU 06.09 https://m.edsoo.ru/8al424bc
[ToBTOpEHME.

5 YeThlpexyroJIbHUKY. 1
[Tnomann
TEOMETPUUECKUX (PUTYp
[ToBTOpenue. Brincanneie, 09.09-

3 OTIMICaHHBIE U 1 13.09 Bubmmorexa [JOK

https://m.edsoo.ru/8al4336¢
LEHTPAIbHBIE YTJIIbI

4 Jluaznocmuyeckasn 1
KoHmpoavnasa paboma
Omnpenenenne 16.09-

5 TPUTOHOMETPUUECKUX 1 20.09 bubnmuoreka [JOK
dbynkmuii yrios ot 0° mo https://m.edsoo.ru/8al142d5e
180°
Omnpenenenue

5 TPUTOHOMETPHUYECKHUX 1 bubnnoreka [JOK
¢bynkuwmii yrios ot 0° 1o https://m.edsoo.ru/8al42e8a
180°

7 Kocunyc u cunyc 1 23.09-

IIPSIMOTO U TYTOTO yTJila 27.09



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

Kocunyc u cunyc

8 MPSIMOTO U TYTOTO yTJIa
9 Teopema KOCHHYCOB 30.09- bubnmoreka [JOK
04.10 https://m.edsoo.ru/8a1430b0
Teopema cuHycoB (¢
10 paanycoM ONUCaHHOMH brbmmorexa [OK
https://m.edsoo.ru/8al42ac0
OKPY>KHOCTH)
11 Haxoxnenue mimH 07.10- bubmmoreka [JOK
CTOPOH TPEYTOJIILHUKOB 11.10 https://m.edsoo.ru/8al42ac0
12 Haxoxnenne BeananH bu6mmoreka [IOK
YIJIOB TPEYTOJIBHUKOB https://m.edsoo.ru/8al42ac0
dopmyia IIomagu 14.10-
13 TpPEyroJibHUKa Yepe3 JIBe 18.10 bubnuoreka [IOK
CTOPOHBI U YTOJ MEXKIY https://m.edsoo.ru/8al42ac0
HUMU
14 3agauu Ha BBIYUCIICHUE bu6mmoreka [IOK
IUIOIIA/IN TPEYTOJIbHUKA https://m.edsoo.ru/8a142c3c
dopmyJia miomaIu 21.10-
15 YeTBIPEXYTONILHUKA Yepe3 25.10
€ro IMaroHajv U yroiu
MEX1y HUMU
3agauu HA BBHIYUCIICHUE
16 - bubnuoreka [JOK
v https://m.edsoo0.ru/8al4392a
YETHIPEXYTOIbHUKA
17 Pemenue TpeyronpHUKOB 05.11- bubnuoreka [IOK
08.11 https://m.edsoo0.ru/8al43ab0
18 Pemienue tpeyroibHUKOB bubnuoreka [IOK

https://m.edsoo.ru/8al43de4
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[ToBTOpEHUE 110 TEME

11.11-

19 «Tpuronomerpus» 15.11
Konmponvnasn

20 paﬁompaM’] no meme bubnuorexa LIOK

https://m.edsoo.ru/8a14406e
«Tpuzonomempus
Amnanu3 KOHTPOJIbHOM 18.11-

21 pabotsl. [Tonsitue o 22.11 bubnuorexa [JOK
npeoOpa3zoBaHuU https://m.edsoo.ru/8al441a4
mo100ust

29 T'omorerns. IToqoOue B bu6moreka [IOK
KU3HU https://m.edsoo.ru/8al442da
CoOTBETCTBEHHBIE 25.11-

23 3JIEMEHTHI OIOOHBIX 29.11 bubmiorexa HOK

https://m.edso0.ru/8a143f06
uryp

24 [lepumerpsl u TIOLIAAN bubnuoreka [JOK
MOT00HBIX (PUTYP https://m.edsoo.ru/8a1443fc

o5 Teopema o mpousBeIeHUN 02.12- bubmuorexa [JOK
OTPE3KOB XOP/I 06.12 https://m.edso0.ru/8a144578

26 Teopema o mpou3BeICHUN bubnuoreka [JOK
OTPE3KOB CEKYIINX https://m.edsoo.ru/8a1447a8
Teopema o kBaapare 09.12- bubnunoreka [JOK

27 .

KacaTeJIbHON 13.12 https://m.edso0.ru/8a144960

08 [IpumeHneHue B penieHuu bubnunoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al44a8c
[ToBTOpEHUE IO TEME 16.12-

29 «IIpeobpazoBanue 20.12 bubnuoreka [IOK

noaoousi. Merpuueckue
COOTHOIIICHUS B

https://m.edsoo.ru/8a144d52



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
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

OKPY’KHOCTH»

Konmponvnas pavoma
Ne2 no meme

30 «Ilpeobpazosanue
noooousn. Mempuueckue
COOmMHOUIeHUA 8
OKPYMHCHOCHIU)
AmnHanu3 KOHTPOJILHOMN 23.12-
31 pabotel. OnpenencHre 28.12
BEKTOPOB
39 Cno)xeHue u pa3HOCTh bubnmuotexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44fbe
33 YMHOXEHUE BEKTOpa Ha 13.01- bubmmoreka [JOK
YHUCIIO 17.01 https://m.edsoo.ru/8a14539c
duznyeckuil u
34 TeOMETPUIECKUI CMBICIT Bubmmorexa [JOK
https://m.edso0.ru/8a14550e
BEKTOpPOB
Pasnoxxenue BekTopa 1o 20.01-
35 JIByM HEKOJUTMHEApPHBIM 24.01 bubmorexa HOK
https://m.edsoo.ru/8al144c3a
BEKTOpam
Paznoxxenue BekTopa 1o
36 JIBYM HEKOJUTMHEAPHBIM bubmorexa HOK
https://m.edsoo.ru/8a1458c4
BEKTOpam
37 Koopaunarsr BekTOpa 27.01-
CBs13b MEXKIY 31.01
38 KOOpAMHATaMH BEKTOpa U bubnuoreka [IOK

KoopAuHAaTaMu €1ro
Hadajia 1 KOHIIa

https://m.edsoo.ru/8a145b08



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
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39

CkansipHoe
MPOU3BEICHNE BEKTOPOB

40

Pernenue 3a1au ¢
IIOMOIIBHO BeKTOpOB

03.02-
07.02

bubmmoreka [{OK
https://m.edsoo.ru/8a145c48

41

[IpumeHeHne BEKTOPOB
JUI peLIeHUs 3a1a4
KUHEMAaTHUKH U MEXAHUKHU

42

Konmponvnaa paooma
No3 no meme «Bexkmopury

10.02-
14.02

bubmmoreka [{OK
https://m.edsoo.ru/8a14635a

43

AHanu3 KOHTPOJIBHOMN
paboThl. [lexapToBbI
KOOPJMHATHI TOYEK Ha
IJIOCKOCTH

44

YpaBHeHUE npAMOn

17.02-
21.02

bu6moreka [IOK
https://m.edsoo.ru/8a146620

45

VrnoBoit ko3¢ puimeHT,
TaHTeHC yTJjla HaKJIOHA,
rapajuiesIbHbIC U
TIEePIICHIUKYJISIPHBIC
MpsIMbIC

46

YpaBHEHHE OKPYKHOCTH

25.02-
28.02

47

HaxoxxaeHnue koopauHaT
TOYCK IEPECCUCHHUS
OKPYKHOCTH U MPAMOi1

48

MeTon KOOpAUHAT MpU
peleHumn
FeOMETPUYECKHUX 3a7a4

03.03-
07.03

bubmuoreka [JOK
https://m.edsoo.ru/8a146e0e

bubmuoreka [JOK
https://m.edsoo.ru/8al46fda

49

Hcnonp3oBanue MeToaa
KOOpAUHAT B

11.03-
14.03

bu6mmoreka [JOK
https://m.edsoo.ru/8a1472c8
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OPAKTHYCCKUX 3adavdax

Mertoa KoopIMHAT B

bubmuoreka [JOK

50 MPAKTUYECKUX 3aJadax https://m.edsoo.ru/8al4714c
Koumponvnaa paooma
51 Ned no meme «/lexapmogol
Koopounamol Ha
nAOCKOCHMUY
AHas3 KOHTPOJIBHOM 2182_
pabotsl. [IpaBusnbHbIE
52 MHOTOYTOJIbHUKH, brbmmorexa [OK
S https://m.edsoo.ru/8al4714c
SJIEMEHTOB
53 Ywucao v InHA 24.03- bu6mmoreka [{OK
OKPYKHOCTH 28.03 https://m.eds00.ru/8a147426
54 JluTMHa TyTv OKpY>KHOCTH ' bubmuorexa [JOK
https://m.edso0.ru/8a147750
55 Panunannas mepa yrna bubmuorexa [JOK
07.04- https://m.edso0.ru/8a147750
56 ITnomans Kpyra 11.04 Bu6nuoreka [IOK
https://m.edsoo.ru/8a147c82
57 [Inomane cexropa u bubnuoreka [JOK
CerMeHTa 14.04- https://m.edsoo.ru/8a147f16
[Inomanu duryp,
58 BKJIFOYAROIIUX }SIJ'IGMGHTLI 18.04 bubmnorexa [IOK
Kpyra. https://m.edsoo.ru/8a147f16
Konmponsnan paboma Ne5 22.04-
59 no meme «Ilpasunvnuie 25.04

MHOo20yzobnuKku. Anuna
OKPYIHCHOCHU U N1OWA0b
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Kpyza. Botuucnenue
naowaoei»

AHanu3 KOHTPOJIBbHOMN

60 pa6otsl. [Tonsitue o 1
JIBUKEHUH TTOCKOCTH

61 [TapannenpHblii epeHoC 1 28.04- bubnuorexa [JOK

30.04 https://m.edsoo.ru/8a1480e2

62 [ToBopoT 1 cummeTpust 1

63 Ocu ¥ 1IeHTpBI 1 bubnuorexa [JOK
CUMMETPHUU 05.05- https://m.edsoo.ru/8a148524
[Ipocreiimme 08.05

64 NPUMEHEHHUS B PEUIEHNUU 1 bubamorera LOK

https://m.edso0.ru/8a148650
3a7a4

65 Hmozosasa konmponvnasn 1
paooma 12.05-

66 [MTosTopenue. [TomoOHbIE 1 16.05
TPEYTrOJIbHUKU
[ToBTOpEeHwUeE.

67 YeTbIpexyrobHUKH. 1 bubnuoreka [JOK
IInomanu 19.05- https://m.edsoo.ru/8a148920
reOMETPUUECKHUX (HUTYD 20.05

68 IToBTOpenue. Teopembl 1
CHUHYCOB U KOCHHYCOB

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matemaruka. ['eometpust: 7 - 9-e kacchl: 6a30BbIi YPOBEHb: YUeOHUK; 14-¢
u3lanue, nepepadoranHoe, 7-9 knacc/ Aranacas JI.C., byty3os B.®.,
Kamomues C.b. u ap., AkiimonepHoe obmiectBo «M31aTenbeTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
VYyeOnuk no reometpust 7-9 knaccol Atanacsia JI.C. 2023r
KHM 1o reomerpun k yueOuuky Artanacsiaa JI.C. 20231

[Tocobue mis moaroroku ydammuxcs k OI'D nox penakmueit Amenko 1.B.

2023r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bu6nuoreka [IOK
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