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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3AeNiOB IIKOJBHONW MaTeMaTHKH,
UMEIONINN CBOEH TENbI0 00€CTIeUnTh M3YYeHUE CBOWCTB M pasMepoB (uryp, mx
OTHOIIEHWH W B3aUMHOE PpACIIOJIIOKEHHE, ONUPAETCS Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHyI0 JIMHUIO. L[€HHOCTh M3yueHUsi FeOMETpPUHM Ha YpPOBHE OCHOBHOTO
o0miero oopazoBaHus 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUICS YUYUTCS MPOBOIUTD
J0Ka3aTeNbHbIE PACCYKJIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUs, I0Ka3bIBATh
UCTUHHBIC YTBEPKJCHHSI M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIHTH
paccykJeHUs «OT TPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
dbopMynHpoBaTh 0OpATHBIE YTBEPKIACHUS.

Bropoil nenpio u3ydyeHHs T€OMETPUU SIBISETCS MCIONb30BaHHE €€ Kak
WHCTPYMEHTA TMPHU PENICHUH KaK MAaTeMaTHYEeCKUX, TaK U MPAKTHYECKUX 3aj]ad,
BCTPEUAIOIIMXCA B pealbHOW Ku3HU. OOyyaromuics JTOJKEH HaydUuThCs
ONPENICIUTh TEOMETPUUECKYIO (PUTYpy, ONMHUCATh CIOBAMH JIAHHBIA UYepTEX WITU
PUCYHOK, HANTH TUIONIA/Ib 36MEJIbHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Ka0enss win TpeOyemble pa3Mepbl Tapaxka Jyisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTEIbHAS JIMHUSA B U3YyYEHUU TCOMETPUHU.
[Ipu pemeHnu 3ama4 MPAKTUYECKOTO XapaKTepa OOYyJaroUIUHCs YYUTCS CTPOUTH
MaTEeMaTUYeCKUe MOJEIM  PEATbHBIX KU3HEHHBIX CHUTYyalluid, MPOBOAUTH
BBIUYMCIICHUS U OIIECHUBAThH JIEKBATHOCTH MOJIYYEHHOTO pe3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBSI3M T€OMETPUU C JAPYTUMHU y4eOHBIMU
npeaMeTaMyd, MOTUBHUPOBATh MCIOIB30BATh OMpPEAEICHUs T€OMETPUUECKUX PUTYD
U TIOHSATUH, JEMOHCTPHPOBATH MPUMEHEHHE TMOJTYYCHHBIX YMEHHHA B (DU3HWKEe U
TEXHWKE. OTH CBS3W Hambojee SIPKO BHIHBI B Temax «BekTops,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u  «Teopema
[Tudaropar.

VYuebnniii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHbBIE pa3/Ieibl
comepxkanusi: «l'eomerpuueckue ¢urypel M uX CBOHCTBa», «W3mepenue
TEOMETPUUYECKUX  BEMHUWH», «JleKapTOBbI KOOPAMHATHI HA  TIOCKOCTH,
«Bekrtopsl», «/IBuxenus miaockoctn», «lIpeobdpazoBaHust moao0ous».

Ha nsyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yJaca B Heaen0), B 8 kiacce — 68 vacoB (2 yaca B HeJen0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COJEPKAHUE OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic yrimoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOK1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemienne tpeyronpHukoB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHuecKUX 3ajad4 C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBbI CHHYCOB.

[IpeoOpazoBanue nmogooust. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENCHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOAyNb) — BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTHBOIMOJIOKHO  HANpPaBJIEHHBIE  BEKTOPbHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpallid HAJ BeKTOpaMu. PasnmokeHue BEKTOpa MO IBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE IPOM3BEACHUE
BEKTOPOB, IPUMEHEHUE JUIsl HAXO0K/ICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOPAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOrOYroJIbHUKH. JlnmuHa  OKpyxkHOCTHM. I'pagycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Ayr OKpyxkHocTeu. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUSI TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (GuUryp (sremMeHTapHbIe
npeacTaieHus). [TapannensHbiit nepenoc. [ToBopor.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbDBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInuHOoCTHBIE Ppe3yJbTAThl OCBOCHHS TMporpaMmbl yueOHoro kypca «l['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

NpOSBICHUEM MHTEpeca K MPOIUIOMY UM HACTOSUIEMY POCCUMCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHUSIM POCCHUMCKHX MaTEMAaTHKOB M POCCHUICKON
MaTeMaTUYECKON LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHIKEHUM B IPYrUX HAyKaX U MPUKIATHBIX
chepax;

2) rpakIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEM Tpa)KIaHWHAa M peaju3aluud €ero IMpas,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUHN, TPOLIEyp TPaKIAHCKOro oOIIecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXJICHHIO ITHYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKCHHI
HayKH, OCO3HAHHEM Ba)KHOCTU MOPAJIbHO-3TUYECKHUX MIPUHLHUIIOB B JEATEIBHOCTH YUEHOIO;

3) TpyaoBOe BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PELICHMHM MNPAKTHYECKUX 3aJad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOr0 0Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCIEIHON nmpodeccuoHabHON NeSTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM M TOCTPOCHMEM WHIUBUIYaIbHOM TpPAaeKTOpUM O0Opa3oBaHUs U
KU3HEHHBIX TUTAHOB C YUETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHATBHOMY M OSCTETHYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUHN, pacCyK/ICHUH, YMEHUIO BUJETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHEHTAllUEe B JEATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX IPEACTABJICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPUPOAbI M OOIIEeCTBA, MOHMMAHHEM
MaTeMaTHYeCKOll Hayku Kak c(epbl 4YelIOBEYECKOl MeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAQUUMOCTH ISl PA3BUTHUS LIMBUIN3ALIMU, OBJIAJICHUEM S3BIKOM MAaTEMAaTUKU U MaTeMaTH4YeCKOM
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HABBIKAMU
HCCIIE0BATENbCKOM IeATeTbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHE  KYJLTYPbl  310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOTyYHs:

FOTOBHOCTBIO NPUMEHSATh MAaTeMaTUYECKHME 3HAHUS B MHTEpPECax CBOEro 30pPOBbS,
BEJICHUSI 37J0POBOT0 00pasa >KM3HU (310pOBOE MUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U
OTIbIXa, peryispHas (usuveckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKAa pediIeKCuw,
MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JI0OTHYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MpPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM Ui pelieHus 3ajad B 00JacTH
COXPaHHOCTH OKPY’KaIOIIEeW Cpejbl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCJEACTBUN Ul OKpYXKAloIIel cpesbl, OCO3HAHUEM TJI00aJbHOTO XapaKkTepa IKOJIOrMYECKUX
npoOJIeM U MyTel UX PeuIeHHUs;



8) apanTaumns K U3MEHSIOIUMCS YCJIOBUAM COIUAIBLHOM U IPUPOJIHOI Cpebl:

TOTOBHOCTBHIO K HCfICTBHHM B YCJIOBHUSAX HCOHpGI[GJIéHHOCTI/I, MOBBINICHUIO YPOBHSA cBoen
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JESTENIbHOCTb, B TOM UHCJIE YMEHHE YUUTHCS Y APYTUX
HIOIICI\/'I, HpHOGpCTaTL B COBMECTHOM JACATCIBbHOCTH HOBBIC 3HAHMA, HABBIKM U KOMIICTCHIIMU H3
OTBITA IPYTHUX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUH HOBBIX 3HAHUHU, B TOM YHCIe (OPMYIUPOBAThH HJIEH,
MOHATHUSA, TUIOTE3bl 00 0OBEKTaX M SBICHUSX, B TOM 4YHCIIE paHee HEH3BECTHBIX, OCO3HABATh
neunTh COOCTBEHHBIX 3HAHWHN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh NMPUHHUMAEMbIE pELIEHUs U
nercTBus, GOpMyITUpOBaTh U OLIEHUBATh PUCKU U TIOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTebHBIC YHMBePCAJIbHbIC YUeOHbIe AeliCTBUS

Ba3oBble jloruueckue AeiicTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
TOHSTHIA, OTHOIICHWUH MEXIy TOHATHIMH, (HOPMYIHPOBATH OINPEICICHUS ITOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JUIsI 0000IEHUS 1
CpaBHEHMSI, KDUTEPHH MTPOBOJMMOTO aHAIIN3A;

® BOCHPHHHMATH, (OPMYJIUPOBATh U TMPEOOPA3OBHIBATH CYXKACHHS: yTBEPAHTEIbHBIC U
OTpHULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

® BBIIBIIATh MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3H W TIPOTHBOPEYHs B (pakTax,
TAHHBIX, HAONIONEHUSX M YTBEPXKICHUSAX, MpEAJararb KPUTEPUH JJIsi BBISBICHUS
3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;

® JleNaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e pa3duparh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TPSMBIE U OT MIPOTHBHOTO),
MPOBOJUTH CaMOCTOATEIBHO HECIOXKHBIE JIOKa3aTeIbCTBA MaTeMaTH4YecKHX (aKToB,
BBICTPAaWBAaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpaTH CcHocoO pelmieHuss yueOHOW 3amauud (CpaBHUBATh HECKOJIBKO BAapUaHTOB
peleHust, BEIOUpaTh HanOosiee MOAXOIAINN C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciieqoBaTe1bCKue 1edCTBUSA:

® UCHONB30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIBCKUH  MHCTPYMEHT  TO3HAHWS,
(bopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEYHE, TPOOIeMy, CAaMOCTOSTEIBHO
yCTaHABJIMBATh UCKOMOE W JAaHHOE, (POpPMHUPOBATH THIIOTE3Y, apPTYMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE,

® [POBOJIUTH IO CAMOCTOSITEIHHO COCTaBJICHHOMY IUIAaHY HECIIOKHBIA OSKCIIEPHMEHT,
HEOONBIIOE HCCIIEOBAHUE TI0 YCTAaHOBJCHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOI;

® CaMOCTOATENHHO  (opmMynupoBaTh O00OOIIEHWST U  BBIBOJIBI 1O  pe3yjibTaTam
MPOBEAEHHOTO HAOMIOJCHUS, WCCIECIOBAHMs, OICHUBATh JOCTOBEPHOCTh MONYYEHHBIX
pPEe3yNIbTaTOB, BHIBOJIOB M 000OIIIECHNIA;



IIPOrHO3UPOBATE BO3MOXKHOE Pa3BHUTHUC IIPOLECCA, a TAKKEC BBIABUTI'aTh IPCAIIOIOKCHUA
0 CT'0 pa3BUTHHU B HOBBIX YCJIOBHUIX.

PatGora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOUYHOCTh U N30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a1auu;

BbIOMpPATh, AaHAJIM3UPOBATh, CHUCTEMAaTH3MPOBATH M MHTEPIPETUPOBATH HHGPOPMALUIO
Pa3INYHBIX BUIOB M (POPM IpEACTaBICHHUS;

BbIOMpaTh (opMy MHpe/cTaBiIeHNs HHPOPMALUU U WUTIOCTPUPOBATH pellaeMble 3a1a4u
cXeMaMHu, IuarpaMMaMu, HHOM TpaduKoi 1 X KOMOMHALIUSAMY;

OLICHUBATh HAAE&KHOCTh WH(POPMALMK TIO KPUTEPHSIM, NPEATOKEHHBIM YUUTEIEM MU
c(OpMyYJIHPOBAaHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y'leﬁHI)Ie JeHCTBHUA:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXKJIEHHUS B COOTBETCTBUH C YCIOBUSMHU U LIETSIMU
oOIIeHus, sSCHO, TOYHO, T'PaMOTHO BBIp@XAaTh CBOK TOUYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHUs 33aJauyd, KOMMEHTHPOBATh
MOJTYYEHHBIN pe3ysbTaT;

B X071e 00CYXIEHUS 337aBaTh BOIPOCHI MO CYIIECTBY 0OCYKJaeMOI TEMBbI, TIPOOIEMBI,
pemraeMoi 3aJa4yn, BHICKa3bIBaTh HJICH, HAICJICHHBIC HA MTOUCK PEIICHHUs, COOCTABIIATh
CBOM CY)XKIEHHSI C CY)KJICHHUSMH JIPYTUX YYaCTHHKOB JHAJOra, OOHApYKUBATh pa3inyune
U CXOACTBO MNO3MLHUH, B KOPPEeKTHOW Qopme (OopMyIHpoBaTh pa3HOINACHs, CBOU
BO3PaXCHUS;

MPEJCTABIATh PE3yAbTaThl PEIICHHs 3aJa4H, SKCIEPUMEHTA, MCCIEIOBAHUs, IPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (hOPMAT BHICTYIUICHHS C Y4ETOM 3a1ad TNPE3CHTAlUU M
0COOEHHOCTEN ayIuTOpUN;

MIOHUMATh U MCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHON U MHAWBUIYAIIbHONW paboThl IpU
penieHuy ydeOHBIX MaTeMaTHIECKUX 3a/1a4;

NPUHUMATh IIe7Tb COBMECTHOH IEATENbHOCTH, MJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOMN
paboThI, pacHpenensTh BUABI padboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U PE3YNIbTAT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B IPYIIOBBIX opMax paboThl (00CYk AeHUs, 0OOMEH MHEHUSIMH, MO3TOBbIE
IITYPMBI B JIPYTHE), BBIIOIHATH CBOIO 4acTh pabOTHI U KOOPJMHUPOBATH CBOU ACHCTBHUS
C IpYTMMH WICHAMH KOMaHJbI, OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT
0 KPUTEPHSIM, c(HOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

PeryasiTuBHbIe yHUBeEpPcAIbHbIE y4eOHbIE eiicTBUS

Camoopranm3anus:

CaMOCTOSITENIBHO COCTABIIATH IUIAH, AITOPUTM pEUICHUS 3amaud (WIM €ro 4YacTh),
BBIOMpPATh CHOCOO0 peuieHus ¢ Y4E€TOM HMEIONIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATh BAPHAHTHI PEUICHUI ¢ Yy4&TOM
HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

BJIaJCTHh crocobamu CaMOITPOBEPKH, CAMOKOHTPOJIA IpoHecca U peE3yjibTaTa PCIICHUA
MaTeMaTH4eCKOM 3aJa4u,



® MpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MpPH PEHICHUU 3a/laud, BHOCHUTH
KOPPEKTUBHEI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEI;

® OIICHMBATh COOTBETCTBHME PE3YJIbTaTa JCSATEIHLHOCTH MOCTABICHHOM IEIN U YCIOBHUSM,
OOBSICHATH IPUUMHBI JTOCTHXKEHUS WU HEAOCTHKCHHUSI 11T, HAXOIUTh OIUOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy obOydeHuss B 9 kJjacce OOydYarOIIMICS TMONYYUT CICAYIOIIME TMPEIMETHbIE
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHE (QYHKIHHA OCTPHIX YIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3MyHble  3JEMEHThl  MPSIMOYTOJbHOIO  TPEYrojbHHKa  («pelIeHHe  MPSIMOYIOJNbHBIX
TPEeYroJbHUKOBY). HaxoauTe (C MOMOIIbIO KaJbKYJSATOpA) JUIMHBI U YIJIbl JUIS HETaOIMYHBIX
3HAYEHUU.

[Tonp30oBaThCst popMynaMu MPUBEIACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOXK/IEHUSI COOTHOIICHUN MEKIY TPUTOHOMETPUUYECKHMHU BEIMYHMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB IS HAXOXKJICHHS PA3JIMYHBIX AJIEMEHTOB
TPEYrojJbHHKa («PEIICHHE TPEyroJbHUKOB»), MPUMEHATh UX IMPH PELICHHH T'€OMETPUYECKHX
3a/ad.

Brnanets moHATHSIME TTpe0Opa3oBaHUs MOIO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOZOOHBIX
¢uryp. Ilonp30BaThCsl CBOMCTBAMH MOA00MS IPOU3BOIBHBIX (QUTYDP, YMETh BBIYUCIATH ATUHBI U
HaXOIUTh YIIIBI y MONOOHBIX Guryp. IIpuMeHsATs CBOWCTBA 1MOAO00MS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOAUTH NPUMEPHI TOJOOHBIX (PUTYDP B OKPY’KaIOIIEM MUpE.

[Tonp30BaThCs TEOpEeMaMH O TPOHM3BEACHUHM OTPE3KOB XOpJ, O MPOW3BEICHHH OTPE3KOB
CEeKYIIMX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, IOHUMATh WX TEOMETPUUYECKUNA U (PU3WYECKUA CMBICH,
OPUMEHSATh UX B PEIICHHHM TEOMETPUYECKUX M (u3nyeckux 3agad. [IpuMeHsTh CcKanspHoe
MIPOU3BE/IEHNE BEKTOPOB AJIsl HAXOXK/ICHUS JJIMH U YTJIOB.

[Tonp30BaThCss METONOM KOOPAMHAT HA IJIOCKOCTH, IPHUMEHSATh €ro B pEIIeHUHU
TEOMETPUUYECKUX U MPAKTHUECKUX 3a7ad.

BrnaneTs MOHATHUSMHU MPAaBHILHOT'O MHOTOYT'OJBHHKA, JUTMHBI OKPYXHOCTH, JJIHHBI JTyTH
OKPYXXHOCTH M paJMaHHOM Mepbl yIyla, yYMETb BBIYHMCIATH IUIOIIAJL Kpyra M €ro yacrem.
[TpuMeHsTH MOTydeHHBIE YMEHUS B TIPAKTHYECKUX 3aadax.

Haxomuth ocu (MM LEHTPBI) CUMMETpPUM (GHUTYp, TPUMEHSTH ABMXKEHHS IUIOCKOCTH B
MPOCTEUIINX CTydasiX.

[IpuMeHsATh MOTYYEHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTEMAaTUYECKHE MOMAETH IS
3a/la4 peajbHON KU3HU U POBOAUTH COOTBETCTBYIOLIUE BBIUMCICHHS C TPUMEHEHUEM 10100Us
Y TPUTOHOMETPHUYECKUX (DYHKIHIA (TIONB3YACH, I/1€ HEOOXOIUMO, KAIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KoanuectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nugpoBbIe
Ne i/ P Konrpoasnsie | IlpakTuyeckue (1up )
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypchl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 0 bubmuoreka [IOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nogodus. Merpuueckue 10 1 0 bubnunoreka [HOK
COOTHOILICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 12 1 0 https://m.edsoo.ru/7f41al2c
bu6nunoreka [JOK
4 1
JlekapTOBbI KOOPAWHATHI HA TUIOCKOCTH 9 0 httos://m.edsoo.ru/7f41a12¢
[TpaBuIbHBIE MHOTOYTOJTEHUKH. [{nHA
5 OI? HOCTH H TUIO y; b KpyTa g 8 0 0 bubamorexa LIOK
Py B I[v pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomasei
bubnunoreka [JOK
0 JBIKCHHS IIOCKOCTH 0 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 006001IEHNE, CUCTEMATH3AITIS 7 9 0 bubmuoreka IIOK
3HaAHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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HOYPOYHOE IVTAHUPOBAHHUE

9 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 Omnpenenenne TPUrOHOMETPUIECKUX 1 0 0 bubmuoreka [IOK
¢dbynakuumii yrios ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
2 ®opMyJbl TPUBEACHUS 1 0 0
bu6mmnoreka [JOK
0 0
3 Teopema kociriycos 1 https://m.edso0.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1 0 0
bu6mmoreka [{OK
0 0
> Teopewma kociitycon 1 https://m.edsoo.ru/8al42d5e
but6munoreka [JOK
T 1 0 0
6 cOpEMa CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHycoOB 0 0
Teopema cuHycoB 0 0
9 Haxoxnenue niuH CTOpOH U 1 0 0 bubmuoreka [[OK
BEJIMYMH YIJI0B TPEYTrOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [{OK
0 0
10 Petuettite TpeyrobHIion 1 https://m.edsoo.ru/8al42ac0
bu6nunoreka [JOK
11 P 1 0 0
CIIEHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [{JOK
0 0
12 Peuterue TpeyrofbHuion ! https://m.edsoo.ru/8al42ac0
13 Pelenue TpeyroibHUKOB 1 0 0 bubnmoreka [JOK
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https://m.edsoo.ru/8al42ac0

HpaKTI/I‘ICCKOC MMPUMCHCHHUEC TCOPEM

but6munoreka [JOK

14 CUHYCOB U KOCHHYCOB https://m.edso00.ru/8al142c3c
15 ITpakTnyeckoe MpuMEHEHHE TEOPEM
CHUHYCOB M KOCHUHYCOB
Kontponbhas pabora o reme bubnuoreka IIOK
16
"Pemenue TpeyroabHUKOB" https://m.edso0.ru/8a14392a
Bbubnunoreka [JOK
17 [TonsiTue o mpeoOpa3oBaHUM MOA0OUS https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIC JIEMEHTHI bubmuoreka [JOK
OJJOOHBIX (HUTYD https://m.edsoo.ru/8al143de4
19 CoOTBETCTBEHHBIE JIEMEHTHI
OJOOHBIX (HUTYD
Teopema 0 Ipou3BEIEHUHN OTPE3KOB
20 XOpJI, TeOpeMa O MPOU3BEIACHUH bubmuoreka [IOK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacareJbHON
Teopema o Ipou3BEEHUU OTPE3KOB
21 XOpJl, TEOpEMa O POU3BEICHUHN bubmuoreka LIOK
OTPE3KOB CEKYIIUX, TEOpeMa O https://m.edsoo.ru/8al441a4
KBaJpare KacareJIbHON
Teopema o mpou3BeIeHUN OTPE3KOB
29 X0pJl, TEOpeEMa O MPOU3BEICHUHI bubmmoreka [IOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJIbHON
[IpumeneHne TeopeM B pelICHUU bubmuotexa [{OK
23
F€OMETPUYECKUX 3a1a4 https://m.eds00.ru/8a143f06
24 [IpuMeHeHue TeopeM B pelieHun bu6mmoreka [IOK
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reOMCTPHUYCCKHUX 3ada4

https://m.edsoo.ru/8al1443fc

IIpumeHeHne TeOpeM B peLICHUN

Bubmunoreka [JOK

25
FeOMETPUYECKHUX 3a]1a4 https://m.edso0.ru/8a144578
Kontponbnas pabora no teme
26 "IIpeobpazoBanue moa00usl. bubnuoreka IIOK
Mertpuueckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpyKHOCTH"
Ornpenenexnue BEKTOPOB.
27 Ou3nYecKuii U reoMeTpUIeCKuit brbmmorexa [IOK
P https://m.edso00.ru/8a144960
CMBICIT BEKTOPOB
28 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnmnoreka LIOK
YMHOXXE€HHE BEKTOpPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnmnoreka [HOK
YMHO)KEHHE BEKTOpa Ha YUCIIO https://m.edsoo0.ru/8a144d52
30 CrnoxeHue U BBIYUTaHHE BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha YUCIIO
31 Pasnoxxenue BekTopa no 18ym
HEKOJUIMHEAPHBIM BEKTOpaM
bu6mmoreka [{OK
32 Koopaunate! BexkTopa
PA P https://m.edsoo.ru/8al44fbe
CkansipHoe Ipou3BeeHUE BEKTOPOB,
33 ero 1 II?IMeHeII;I/Ie JIs1 HAX 0K eHI/II:[ bubamorexa LIOK
P s s https://m.eds00.ru/8a14539c
JUTMH 1 YTJIOB
CkansipHO€ TpOM3BECHUE BEKTOPOB,
34 €ro NpUMEHEHUE JJIs1 HaXOXKICHUS bubmmorexa TIOK
p https://m.edso0.ru/8a14550e
JUTMH U yTJIOB
35 Pemenne 3aga4 ¢ moMoIIbIO bubmunoreka [JOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a
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Perienue 3a1a4 ¢ OMOIIBIO

Bbu6nunorexa [JOK

36 BEKTOpPOB https://m.edso00.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB ISl peleHus
3a1a4 (PU3HKU
38 Kontponbhas paborta o reme bubnuoreka IIOK
"Bextops!" https://m.edso0.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOYEK HA
IUIOCKOCTH
. bu6moreka [JOK
40 ¥ paBiieitie IpAMoit https://m.edsoo0.ru/8a145c48
41 VYpaBHeHHE NPsMOit
42 VYpaBHEHHE OKPYKHOCTH bubamorera [IOK
https://m.edsoo.ru/8a14635a
43 Koopaunatel Touek nepeceueHust bu6mmoreka [JOK
OKPYKHOCTH M TPSIMOU https://m.eds00.ru/8a146620
Merton KoopIMHAT IPU PELUICHUN
44 r€OMETPUYECKUX 3a]1ad,
MPAKTUYECKUX 3a/1a4
Meron KOOpAMHAT NPU PEIICHUN
45 r€OMETPUYECKUX 3a]1a4,
MPAKTUYECKUX 3a7a4
MeTtoa KOOpAMHAT MPHU PELICHUN
46 reoMeTpUYECKUX 3a/1ad,
MPAaKTUYECKUX 3a/1a4
KontponbHas padora 1o reme
47 "JlexapTOBBI KOOpIMHATHI Ha bubmorexa LIOK
| https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
48 [TpaBUIIEHBIE MHOTOYT OJIbHUKH, bubmoreka [JOK
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BBIYHCIICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bu6moreka [[OK
49 Hueno . Jlmitia okpysiocTi https://m.edso]o_.[ru/8a147208
bubnuorexa [JOK
>0 Hueziom. Jlmmia okpyxkHocTH https://m.edsoc%.I ru/8al4714c
ol JInuHa nyru OKpy)HOCTH
bubnuoreka [JOK
52 Pannaiiiias Mepa yria https://m.edso]c;.[ru/8a14714c
53 [Inomane kpyra, ceKTopa, CErMeHTa bubmorexa [JOK
https://m.edso00.ru/8a147426
54 [Tmomans kpyra, cekropa, CEerMEeHTa bubmorexa HOK
https://m.eds00.ru/8a147750
95 [Inomans kpyra, cekropa, CErMEHTa bubmmorera I[OK
https://m.edso0.ru/8a147750
56 [TonsiTHE O NBMKEHHUH TUIOCKOCTH bubmorexa HOK
https://m.edso0.ru/8a147c82
o7 [TapannenpHbIi IEpEHOC, TOBOPOT bubmorexa [TOK
https://m.eds00.ru/8a147f16
58 [TapannenpHBIN IEPEHOC, ITOBOPOT bubmorera IOK
https://m.edso00.ru/8a147f16
59 [TapannensHbIi IEpEHOC, TOBOPOT
60 [TapannensHbIi IEpEHOC, TOBOPOT
61 IIpuMeHeHne NBUKEHUN IIPU bubnmnoreka [HOK
pelIeHuy 3aaa4 https://m.edsoo.ru/8a1480e2
Kontponbhas pabota no remam
62 "TIpaBUSIbEHBIE MHOTOYTOJIbHHKH.
OxkpyxHOCTb. JIBH)KEHUS TITIOCKOCTH"
63 [ToBTOpeHME, 0000IICHNE, bubnmoreka [IOK
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cucTemaTu3auus 3Hanuil. Ismepenue
reOMEeTPUYECKUX BETUUHH.
TpeyronbHUKN

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

[ToBTOpEeHue, 0600IICHNHE,
64 cucTeMaTU3ala 3HAaHUH.
[TapanienbHble U EPIIEHIUKYISIPHBIC

IpsIMbIE

bub6nunoreka [JOK
https://m.edso0.ru/8a148650

[ToBTOpeHue, 0600MICHNE,
CUCTEMATHU3ALUS 3HAHUM.

65 OKpyXHOCTb U KpYT.
['eomeTpuyeckne nocTpoeHus. Y bl
B OKPY>KHOCTHU

[ToBTOpenue, 06001ICHNHE,
cucTeMaTH3anys 3HaHui. Broucannsie
1 OITMCAaHHBIC OKPYKHOCTH

66

MHOT'OYTI'OJIbHUKOB

67 Hrtorosas koHTposNbHAS paboTa

bu6mmoreka [IOK
https://m.edso0.ru/8a148920

68 [ToBTOpenue, 06001IEHNE,

cucTeMaTu3anus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

I'eomerpus, 7-9 knaccwl/ Aranacsa JI.C., ByryzoB B.®., Kagomiies C.b. u apyrue,
AxtmonepHoe obmectBo «M3narensctBo «IIpocBenienuney

I'eomerpus, 7-9 knaccwl/ Aranacsa JI.C., Byryzos B.®., Kagomues C.b. u apyrue,
AknnonepHoe oo6mecTBo «M3marenscTBo «IIpocBemnienmey

PaGouas Terpanp no reomerpun 7 knacc.;O.A.I'mazkos, [1.M.Kamaes(M.:
[Ipoceemenue).U3garenbeTBo "Dx3amen"

Tectol mo reometpun.7 kinacc A.B.Dapkos (M.: [IpocBemienue). M3natensctBo "Jx3amenH"

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUYUTEJA

1. EBcradnena, JI. I1. Anrebpa : aumaktudeckue Mmatepuaisl : 8 kimacc / JI. I1. EBcradbena, A.
I1. Kapm. - M.: Ilpocsenienue, 2017. - 160 c. - (AkageMU4ecKuil KOJIbHBIA y4eOHUK).

2. Munaega, C. C. Anrebpa. 8 kiacc : pabodas Terpanp k yueonuky / C. C. Munaesa, JI. O.
Pocno—Ba; mon pen. I'. B. lopodeesa. - M. : [Ipocsemienue, 2018. - 144 c. : ui. -
(AxameMuyecKuii KOJIbHBIA YU€OHUK). (I YUUTEIsI)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

- [Ipunoxenue «MaremaTHKay, cCalT WWW.Prov.ru(pyopuka «Marematuka),
- MuTepner-mkona IIpocsemenue .ru.

http://school-collection.edu.ru — komekus 00pa3oBaTEIbHBIX PECYPCOB;
InternetUrok.ru - Bumeo ypokwu;

www.math-on-line.com-3anumMarenpHas MaTEMaTHKA;
http://www.logpres.narod.ru — mpumeps! HHGOPMAITMOHHBIX TEXHOIOTHIA;
http://www.allmath.ru - Bcst MaTemartuka;

http://mathem.hl.ru — matemaruka on-line;

http://www.exponenta.ru - oopa3oBaTeIbHbII MaTEMaTHYCCKUN CalT;
https://uchi.ru/

- https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.ru
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