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HOACHUTEJIBHAA 3AIINCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3/elioB MIKOJBHOH MaTeMaTHKH,
UMEIOIINIA CBOEH 1enbi0 00eCreYnTh W3YYeHHE CBOMCTB M pa3MepoB (GUTyp, HX
OTHOIIEHWH W B3aUMHOE pACIIOJIOKCHHE, OIMUPAETCs Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JHHUI. L[eHHOCTh M3ydeHUs] T€OMETPUU Ha yYPOBHE OCHOBHOTO
o01mIero oOpa3oBaHus 3aKIIOYACTCS B TOM, UYTO OOYYAIOIIUIACS YYUTCSI MPOBOTUTH
J0Ka3aTeNbHBIC PACCyKIEHUS, CTPOUTH JIOTHIECKUE YMO3AKIIOUCHHs, TIOKA3hIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, MPOBOJIUTH
pacCykJIeHUsT «OT TPOTHBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

Bropoii menpi0 M3ydeHHs TEOMETPUU SBISETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TMPHU PEIICHUU KaK MaTEeMaTHYECKHX, TaK W MPAKTUICCKUX 3ajaad,
BCTPEUAIONINXCA B pealbHOH O km3HH. OOydaromuiicss TOKEH HAyYHUThCS
OTIPEICTUTh TE€OMETPHUECKYIO (QUTYpy, OMUCATh CIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HAWTH TIOMIAh 36MEIFHOTO yYacTKa, PacCUUTaTh HEOOXOAUMYIO JIUTHHY
ONITOBOJIOKOHHOTO Kalenss Wiu TpeOyeMble pa3Mepbl Tapaxka Il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBHIUMUCIHUTEIbHAS JUHUS B M3YYCHUU T€OMETPUHU.
[lpu pemeHuu 3a7ad MPAKTHYECKOTO XapakTepa OOYJaroIIMKCS YYHUTCS CTPOUTH
MaTeMaTHYeCKUe MOJETH  pPEaTbHBIX IKU3HEHHBIX CHTYyallii, TPOBOIUTH
BBIUMCIICHHS U OIICHUBATH aJI€KBATHOCTh MOJIYICHHOTO Pe3yiIbTaTa.

KpaitHe BaxHO MOMYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH yUeOHBIMU
npeaMeTaMy, MOTHBHPOBATh MCIIOJIB30BATh OMPECIICHUSI TeOMETPUISCKUX (HUTYP
U TIOHSTUH, IEMOHCTPUPOBATH MPUMEHEHWE TMOIYYCHHBIX YMEHUH B (Qu3uKe U
TEXHHKEe. OTH CBS3W Hambojee SPKO BHIHBI B Temax «BeKTopb»,
«TpuUroHOMETpHUYECKHE COOTHOIICHUA», «Metox KoopAaumHat» u «Teopema
[Tudaropa».

VYuebHbiii kypc «l'eoMeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC pPa3Jeibl
comepkanusi: «l'eomeTpudyeckue Gurypel W uUX CcBoicTBa», «M3mepeHue
TEOMETPUYECKUX  BEIMUYMH», «JleKapTOBBI KOOPAMHATHI HA  IUIOCKOCTH,
«BekTops», «JIBIKEHUS MIIOCKOCTHY, «IIpeobpazoBaHus MOTO0US».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 9 knacce
— 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
9 KUIACC

Cunyc, kocunyc, Ttanreic yrmioB or 0O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIeCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKUX 3ajlad C HUCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOpEMbI CUHYCOB.

[IpeobpazoBanue moaoo6us. [logodrue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMBbl O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJipaTe KacaTeIbHOM!.

Bekrop, amuHa  (MOAyNb)  BEKTOpa,  COHANPABICHHBIC  BEKTOPHI,
MPOTUBOIIOJIOKHO ~ HAaNpaBJi€HHbIE  BEKTOPBl,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluu HajJ BeKTopamH. Pa3nojkeHue BeKTOopa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalisipHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlekapToBbl KOOPJIMHATHI Ha TUIOCKOCTU. Y PaBHEHUS NMPSMON U OKPYKHOCTH
B KOOpJMHATAX, NMEPECEUCHUE OKPYKHOCTEH M MpAMBbIX. MeToJ KOOPIAMHAT U €ro
pUMEHEHHE.

[IpaBunbHbIE MHOTOYrojbHukH. JlnuHa okpyxkHocTd. ['pagycHas w
paaviaHHas Mepa yria, BBIYMCICHHME JUIMH Iyr OKpykHocTeil. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBWKEHHSI TIOCKOCTH M BHYTPEHHUE CUMMETpHH (Quryp (dJIeMEHTapHbIE
npezcrasieHus). [lapamienbublii nepenoc. [ToBoporT.



IINTAHUPYEMBIE PE3VYJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrPaMMBl  Yy4eOHOTO Kypca
«CeoMeTpusI» XapaKTePU3yIOTCA:

1) maTpuoTHYecKOe BOCTINTAHUE:

NpPOSIBICHUEM HWHTEpeca K TPONUIOMY W  HACTOSIIEMY POCCHICKOM
MaTeMaTuK{, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTIDKCHHUSAM  POCCHHCKHX
MaTeMaTUKOB M POCCHHCKONW MaTeMaTHYECKOH INKOJIbI, K HCIOJb30BAHUIO ITHX
JTOCTHYKEHHIA B IPYTHX HAyKax U MPUKIAIHBIX chepax;

2) rpakIaHCcKoe U Iy XOBHO-HPABCTBEHHOE BOCIIUTAHHUE

TOTOBHOCTBIO K BBIMIOJHEHHIO 00A3aHHOCTEH TPaXKJIaHWHA U PEaU3aI[iH ero
npaB, TPEACTaBICHHEM O MAaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHHPOBAHHSI
Pa3IUYHBIX CTPYKTYp, SABJICHHIA, MPOIEIYp IPaskAaHCKOro obmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHUIO ATUIECKUX MPOOIIEM, CBSI3AHHBIX
C MPaKTHYECKUM MPUMCHEHHEM JOCTHXKCHHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPATIbHO-3THYECKUX MTPUHITKIIOB B JCSITEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHHE:

YCTAHOBKOW HAa AaKTHBHOE YyYaCTHE B PEHICHUH MPAKTHYCCKUX 3a/1ad
MaTeMaTU9YeCKOW HAIMpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTeMaTHYECKOTO
00pa3oBaHUsl Ha MPOTSHKCHUU BCEH JKM3HM JJISL YCHEIHONW MPOdeCCHOHATBHOM
NEATSILHOCTH W PAa3BHUTHEM HEOOXOJUMBIX YMCHHMH, OCO3HAHHBIM BBIOOPOM U
HOCTPOCHHEM UHIUBUIYATbHOM TPACKTOPHH 00Pa30BaHUS U KU3HCHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME!

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY UM  3CTCTHYECKOMY  BOCIPHSTHIO
MaTeMaTu4ecKuX OOBEKTOB, 3ajay, PEUICHUH, PACCYXKICHHM, YMCHHUIO BHJEThH
MaTeMaTUuIeCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAYYHOTO MO3HAHUSI:

OpPHEHTAIlUCH B JEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX
Ipe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U
o0IecTBa, TMOHMMAaHHEM MaTeMaTHYCCKONW HayKd Kak CcQepbl YelOoBEYECKOi
JEATEILHOCTH, JTAoOB € pa3BUTHS M 3HAYMMOCTH [T Pa3BUTHS I[MBHJIM3AILINH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH U MaTeMaTHYECKOH KyJIbTypol Kak CpeiCTBOM
NO3HAHWS MHpPA, OBJAJCHUEM MPOCTEHIIUMHU HABBIKAMU HCCIICA0BATEIbCKOM
NESATEILHOCTH;



6) ¢usnyeckoe BocnuTaHue, GopMHpOBaAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBHOTO 0JIATOIOTYyYHS

TOTOBHOCTBIO TIPUMCHITh MaTeMaTHYECKHUE 3HAHWUS B HMHTEpPECax CBOETO
3I0pPOBBSI, BEJICHHUS  3J0pOBOro  o0Opaza ku3HH  (3J0pOBOE  IHTAaHUE,
cOaTaHCUPOBAHHBIM PEKUM 3aHATHH W OTJABIXA, pEryIsapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, TNPU3HAHUEM CBOCTO
IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0J10rH4YecKoe BOCIIUTAHHE!

OpHEHTaIlMell Ha MPUMEHEHUE MaTEMaTUYCCKUX 3HAHUU JJIA pElICHUS 3a1ad
B 00JJaCTH COXPaHHOCTH OKPYKAIOIICH Cpelbl, IIAHUPOBAHHS TOCTYIKOB M
OIICHKH WX BO3MOJKHBIX ITOCJICICTBHM [IJI1 OKPYJKAaIoIIeHd CpelIbl, OCO3HAHHEM
TJI00AJIBHOTO XapaKTepa SKOJOTHICCKHUX ITPOOJIEM U IyTel UX pelcHUs;

8) amanmTamusi K U3MEHSIOIMMCSI YCJOBHSIM CONMAJBHON M TPHUPOIHOI
cpeapbl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HCOINPEACIEHHOCTH, IOBBINICHUIO
YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITCIBHOCTD, B TOM YHCIIS
YMCHHE YYUTHCSA y JPYTUX JIIOJCH, MPUOOpeTaTh B COBMECTHOH NEATECIBHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJMMOCTEIO B (OPMHPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIC
(bopMyIHpOBATh WJICH, TIOHATHSI, THIIOTE3b 00 00BEKTAaX M SBJICHUAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUINUTHI COOCTBEHHBIX 3HAHUW U
KOMITETCHTHOCTEH, IJIaHUPOBAaTh CBOE pa3BUTHE,

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPHHHMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIONIMH KOHTPMEDP, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHHUS W JACHCTBUSA, (OPMYIMpPOBATH U OIEHWBATh PUCKU U
MOCJICICTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyeckne aeiicTBUs .

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUN MEXIY TMOHATHUSIMU, (OPMYIUPOBATH
ONpEACCHUs]  TMOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIA  MpPU3HAK
KJaccuuKaluyu, OCHOBaHUS JjIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MPOBOJIMMOrO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHUpPOBaTh U  MPEeOOPa3OBBIBATH  CYXKJCHUS:
yTBEPAUTEIbHBIE W OTpHUIATENbHbIC, C€IUHUYHBIC, YacCTHbIE U OO0lIue,
YCJIIOBHBIE;



BBISIBIISITD MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3H U
npoTuBOopeursi B (akTaxX, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSAX,
npejyiaratb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEHW ¥ MPOTUBOPEUUI;
JenaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHM, YMO3aKJIFOUCHUH IO aHAJIOTHH;
pa3dupaTh J0Ka3aTeIbCTBA MATEMATHUCCKHUX YTBEPXKIACHHH (MpsSMbIC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECIIOXKHBIC OKa3aTeIbCTBA
MaTeMaTU4eckux (akToB, BBICTpauWBaTh apPryYMEHTAIUIO, TPUBOIAUTH
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BBIOHMpaTh CIOCOO pelleHuss ydeOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HaubOoiee MNOAXOMAINIUN C  YIETOM
CaMOCTOSITEJILHO BBIZICIEHHBIX KPUTEPHUERB).

Ba3oBble uccienoBaTeIbCKUe AeiCTBHS .
WCIIOJIb30BaTh BOIMPOCHl KaK KMCCIIENOBATEIBCKHUI WHCTPYMEHT IO3HAHUS,
dbopmMyIupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh HCKOMOE U JaHHOe, (opMUpOBaATH
TUIIOTE3Y, apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHUE;
MPOBOJUTh TIO CaMOCTOSITEIbHO COCTaBJIGHHOMY TIUIaHY HECIIOXKHBIN
AKCTIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHNE 0 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTeMaTHYECKOr0o 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATh OOOOIIEHHS M BBIBOJIBI MO Pe3yJbTaTaM
MPOBEJEHHOTO HAOIIOJIEHUSI, MCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;
MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIIBUTATh
MIPEATOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:
BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HWHGPOPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIS pelIeHUs 3a]1auu;
BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
nH(pOpMaIHIO pa3IUUHBIX BUJOB U (HOPM MIpEACTaBICHHUS,
BBIOMpaTh GopMy TMpeAcTaBieHuss HHPOPMAIMU U  WUIIOCTPUPOBATH
peraeMble 3ajladyd CXeMaMu, JuarpaMMaMH, WHOW Tpadukod U uX
KOMOWHAIASIMU,
OIICHUBATh HAAEKHOCTh WH(OpMAIIUU IO KPUTEPHUSIM, MPEII0KEHHBIM
YUHUTEJIEM WIH CHOPMYIUPOBAHHBIM CAaMOCTOSITEIBHO.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eliCTBUS
BOCIIPUHUMATH U (POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEJIAMH OOIIEeHHUS, ICHO, TOYHO, TPAMOTHO BhIPAXKaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX W MUCBMEHHBIX TEKCTaxX, aBaTh IOSACHEHUSA IO XOAY PEUICHUS
3a71a4d, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIILTAT;

B X0JIe 00CYXXJIeHUsI 3a]]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, peraeMoi 3ajauu, BHICKA3bIBaTh MJICH, HalleJICHHbIE Ha TMOUCK
pEILICHUs, COMOCTABJIATh CBOM CYXICHUS C CYXICHUSIMH JPYrUX
YYaCTHUKOB JHaliora, OOHApYXWBATh pPAa3JW4YUe W CXOJICTBO TMO3UIIUNA, B
KOppEeKTHOU popMe GpopMyIupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,
MPEACTaBIATh pPE3yIIbTaThI pelIeHUs 3aJla4uH, JKCIIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA, CAMOCTOSITEILHO BBIOUpATh (hOopMaT BBICTYILJICHUS
c yu€ToM 3aa4 MPe3eHTAINH U OCOOEHHOCTEN ayIUTOPUH,

IMOHUMATh Y UCHOJIb30BATh MIPEUMYIIECTBA KOMAHIHON U UHIUBHUAYaIbHOU
paboOTHI NP PEIICHUN YIeOHBIX MaTEeMAaTHYECKUX 3a/1a4;

MPUHUMATh 1EJIb COBMECTHOW AEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paboThl, pachnpenensTh BUIBI pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOIECC U Pe3yabTaT padOThl, 0000IaTh MHEHUS HECKOJbKUX
JIOEN,

y4acTBOBaTh B TPYHIOBBIX (opmax padoTel (00CyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMOJHATH CBOIO YacTh PaOOTHI
W KOODIMHUPOBATH CBOU JECUCTBUS C JPYTMMH UWIEHAMHA KOMAaHJbI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJia B OOMIMI MPOAYKT IO KPUTEPHUSIM,
chopMyJIMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranuzanus:
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJrOPUTM peIIeHHs 3aaadd (WIH ero
9acTh), BBIOMPATH CIOCOO pEIICHHS C y46TOM HMMEIOIIUXCS PECypCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
pelieHrs MaTeMaTHYeCKou 3a1a4H,
MpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTD IPU PEIICHUH 3aa4H,
BHOCUTHh KOPPEKTHBBHI B JCSATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB,
HaWJICHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IMOCTABICHHOMN IEIH U
YCJIOBUSIM, OOBSCHSTh NMPUYUHBI JOCTHXKEHUS WM HEIOCTIKCHUS LeIH,
HaXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI



K xoniy oOyuenuss B 9 kKJjacce oOydYaromiuiicss MOJYYHUT CIIEIYIOIIUE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpHUUYECKHE (YHKIMH OCTPBIX VYIJOB, HAaXOAUTh C HX
MIOMOIIBIO  PA3JIMYHBIC 3JCMEHTHI MPSIMOYIOJIBHOTO TPEYroibHHUKA («peliecHue
NPSIMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxoauTh (¢ MOMOIIBIO KabKYyJIATOPA) JUTHHBI
U YTJIbI 1151 HeTAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThcst popmMysiaMu MPUBENIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUII HAxXOKJICHHS COOTHOUIEHUN MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUJII HAXOXKACHUS PA3IUUHBIX
DJIEMEHTOB TPEYrOJbHHUKA (PEIICHHE TPEYrOJIbHUKOBY»), MPUMEHATh HX TpHU
pPELIEHNN FEOMETPUYECKHX 3a/1a4.

Brnagets moHsTHMsSMEH  mipeoOpa3oBaHMs  MOJO0OMS,  COOTBETCTBEHHBIX
AJIeMEeHTOB MoA00HbIX puryp. Ilons3oBaTbcsi cBOMCTBAMHU MOA00US TPOU3BOIBHBIX
¢buryp, ymeTb BBIUMCIATH JJIMHBI W HAXOAWTh VYIJbl Y MOAOOHBIX QUTYp.
[IpumensaTh cBOMCTBa MOMOOMS B MPAKTHUYECKUX 3a7adyax. YMETb NPUBOJIUTH
MpUMEPHI TOJIOOHBIX PUTYP B OKPYKAIOIIEM MUpE.

Ilonb30BaThCs TEOPEMAMU O MPOU3BEAEHUH OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.

[lonb30BaThCs BEKTOpAaMHU, MOHUMATh MX TE€OMETPUYECKUA U (PU3UUYECKUI
CMBICJI, MPUMEHSATh WX B pEUICHUU TEOMETPUYECKUX U (PHU3MYecKuX 3ajad.
[IpuMeEHSTh CKAIAPHOE MMPOU3BEAEHUE BEKTOPOB U HAXOXKIAEHUS IJIMH U YTJIOB.

Ilonb30BaThCs METOAOM KOOPAMHAT HA IUJIOCKOCTH, IPUMEHSTh €ro B
PELIEHNN FTEOMETPUUYECKUX U MPAKTUUECKHUX 3a7aY.

Bianerp MOHATHSAMH MPAaBWIBHOIO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTU OKPYKHOCTH W PAaJMAHHON MEpHI YIJIa, YMETh BBIYHMCIIAThH IUIOMIAb
Kpyra 1 ero yactei. [[puMeHsTh oNy4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Haxomuth ocu (MM IEHTPBI) CUMMETPUH (QUTYp, TPUMEHSITH JIBHKCHHSI
IJIOCKOCTH B MPOCTENIINX CIIyYasiX.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOZENH ISl 3a/1a4 pEeaIbHOW )KU3HU U MTPOBOAUTH COOTBETCTBYIOLIME BBIUUCICHUS
C MPUMEHEHHEM MOJ00US M TPUTOHOMETPUYECKMX (PYHKIUH (MMOJB3YSCh, IJIe
HEO0XO0IUMO, KaIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE






9 KJIIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmenoBanue pa3aesioB 1 TeM nupposbIe
Ne n/m P Kourpoasusie | Ipakrtuyeckune (uudpp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI
pecypcbl
1 Tpuronomerpust. TeopeMbl KOCUHYCOB U 16 1 Bubmuorexa IJOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpazoBanue nogodus. Merpuueckue 10 1 Bubmmoreka IJOK
COOTHOILEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
Bbubmmrorexa [JOK
3 Berroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmorexa [IOK
P PR https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlTnHA
5 of HOCTH U IIJIO y; b a 8 8 butmorexa LOK
Py Ak Kpyra. https://m.edsoo.ru/7f41a12c
Brruncienue miomaneit
bubmmoreka [JOK
6 JlBinieHus LI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBropenue, 06001IeHHE, CHCTEMATH3AIIHS 7 2 Bubmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE NINTIAHUPOBAHUE






9 KJIIACC

KosnuecTBo yacos DJIeKTPOHHbBIE
No Jara uudpoBbie
Tema ypoka Kourpoabusie | IlpakTuuyeckue
n/n Bceero U3yueHHs | oOpa3oBaTesbHbIE
padoTsI padoTsl
pecypchbl
1 OrmpezienieHue TPUTOHOMETPUIECKUX 1 bubmuotexa [IOK
¢yukuuii yrnos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyJIbI IPUBEICHHS 1
Bubnuotexa [JOK
3 Teopema kociitycos ! https://m.edsoo.ru/8a14336c
4 Teopema KOCUHYCOB 1
Bbubmuorexa [JOK
S Teopewa kocurycos ! https://m.edsoo.ru/8al42d5e
Bbubnuorexa [JOK
T 1
6 COpeMma CHRYCOB https://m.edsoo.ru/8al42e8a
Teopema cunycoB
Teopema cunycoB
Haxoxnenue mH CTOpoH 1 bubnuorexa [JOK
9 1
BEJIMYUH YTJIOB TPEYrOJIbHUKOB https://m.edso0.ru/8a1430b0
Bbubnuorexa [JOK
10 P 1
CILICHHE TPEYrOTIbHHKOB https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
1 Pewenne Tpeyrombinkon ! https://m.edsoo.ru/8a142ac0
bubnmmorexa [JOK
12 Peutenne tpeyrobiuion ! https://m.edsoo.ru/8a142ac0
bub K
13 Perenue TpeyroibHUKOB 1 nomiorexa [10

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



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/8a142ac0
https://m.edsoo.ru/8a142ac0

HpaKTH‘IeCKO € IPUMECHCHHUE TCOPEM

bubnuorexa [JOK

14 CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 IpakTHyeckoe NPUMEHEHUE TEOPEM
CHHYCOB M KOCHHYCOB
16 KonrponbHnas pabota no teme bubnuorexa HOK
"PemeHne TpeyroiabHUKOB" https://m.edsoo.ru/8al4392a
bubmmorexa [JOK
17 TlonsTHe 0 Mpeobpa3oBaHUH MOA00HS https://m. edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIC DJIEMEHTHI Bbubnmnorexa [IOK
NoJ00HBIX HUryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
noJ00HBIX HUryp
Teopema 0 IpoN3BENEHUN OTPE3KOB
20 XOpJ, TeOpeMa O MPOU3BEACHUH bubmuorexa HOK
OTPE3KOB CEKYIINX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTenbHON
Teopema 0 IpOM3BEIEHUN OTPE3KOB
21 XOpJl, TeOpeMa O MPOU3BEACHUH bubmoreka [IOK
OTPE3KOB CEKYIINX, TEOpEMa O https://m.edsoo.ru/8al44la4
KBaJipaTe KacaTenbHON
Teopema 0 IPOU3BENCHNH OTPE3KOB
29 XOpJ, TeOpeMa O NPOU3BEACHHH bubmoreka LIOK
OTPE3KOB CEKYIINX, TEOpEMa O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHOM
23 IIpumenenne TeopeM B pellIEeHUI bubmoreka [IOK
TEOMETPUIECKUX 3a/1a9 https://m.edso0.ru/8a143f06
24 IIpnmeHeHue TeopeM B pelieHHH bubmmorexa LIOK

TCOMETPUYCCKUX 3a/1ad

https://m.edsoo.ru/8al443fc



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
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpumeHeHHe TeopeM B PEIICHUH

bubnuorexa [JOK

25
TEOMETPUIECKUX 3319 https://m.edsoo.ru/8a144578
KonrposnbHnas paboTa no teme
2% "[IpeobpazoBanue MoI00US. bubmuorexa LHOK
MeTtpudeckre COOTHOIICHUS B https://m.edsoo.ru/8al447a8
OKpYKHOCTH"
OrmnpezeneHne BEKTOPOB.
27 Du3nveckuii ¥ reoMeTPUIECKAI bubmmorexa LOK
P https://m.edso00.ru/8a144960
CMBICII BEKTOPOB
28 CnosxeHue U BBIYUTaHUE BEKTOPOB, Bbubnmnorexa LIOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue U BBIYUTaHUE BEKTOPOB, Bubnmnorexa LIOK
YMHOKEHHE BEKTOpa Ha YHCIIO0 https://m.edsoo.ru/8a144d52
30 Clo)KeHUE 1 BHIYUTAHUE BEKTOPOB,
YMHOKCHHE BEKTOpa Ha YHCIIO
3 PasnoxeHne BEeKTOpa M0 JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
Bbubmuorexa [JOK
32 Koopnunats! BekTopa
PR p https://m.edsoo.ru/8al44fbe
CkalsipHOE IPOMU3BEACHHE BEKTOPOB,
33 ero m II)/IMGHGI-II)HG S HAXO0K GHHI:I Bubmiorexa IIOK
P o A https://m.edsoo.ru/8a14539c
JUIMH U YTJIOB
CkalsspHO€ MPOU3BEACHNE BEKTOPOB,
34 ero 1 I1)»1MeHeII{)I/Ie : HaXOK, eHI/II:I bubmaorexa LIOK
P o A https://m.edsoo.ru/8a14550e
JUIMH U YTJIOB
35 Pemenne 3aga4u ¢ momMomibsto Bbubnmmorexa LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penenue 3a1a4 ¢ MOMOILBIO bubmmoreka [JOK



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

BCEKTOPOB

https://m.edsoo.ru/8al1458c4

HpI/IMeHeHI/Ie BEKTOPOB IJIs1 PEHICHUS

37
3a1a4 Gpuznku
38 KounrponbHas paboTa 1o reme bubnuorexa HOK
"Bexropsl" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPMHATHI TOUEK Ha
TUIOCKOCTH
. bubnmorexa LIOK
40 ¥pasHetiite IpAMOi https://m.edsoo.ru/8al45c48
41 YpaBHeHHE MPSIMOi
bubmmoreka [JOK
42 YpaBHeHHe OKpyKHOCTH https://m.edsoo.ru/8al14635a
43 Koopaunatsl Touek nepeceyeHus bubmorexa [IOK
OKPY>KHOCTH U MPSAMOH https://m.edso00.ru/8a146620
Mertoxa KOOpAUHAT IPH PELICHUU
44 TEOMETPUYECKUX 3a/1aY,
MIPaKTUYECKUX 33024
MeTon KOOpAMHAT IPH PELIEHUN
45 TEOMETPUYECKUX 3a/1a4,
MIPaKTUYECKUX 3a0a4
Meton KOOpAMHAT IPH PELIEHUN
46 TEOMETPUYECKUX 3a/1aY,
MIPAaKTUYECKUX 33029
KonTponsHas paboTa 1mo Teme
47 "JlekapTOBEI KOOPIMHATEI HA Bubmmorexa LIOK
. https://m.edsoo.ru/8al46e0e
IUIOCKOCTU
48 IIpaBunbHbBIE MHOTOYTOJIBHUKH, bubmorexa [IOK

BBIYHCJICHUEC UX DJICMCHTOB

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



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
https://m.edsoo.ru/8a146fda

bubmmoreka [JOK

49 Hucno m. Jnka okpyxHOCTH https://m.edsoo.ru/8al472c8
Bubnmnorexa LIOK
50 Hucno . Jluitha OkpyiKHOCTH https://m.edsogru/8a14714c
51 JinHa 1yru OKpy»KHOCTH
Bubnmnorexa LIOK
52 Pannainas mepa yria https://m.edsoi.I ru/8al4714c
53 IInomane xpyra, CEKTOpa, CErMEHTa BuGmmorexa LIOK
https://m.edso0.ru/8al147426
54 IInomanp Kkpyra, cekropa, cermeHTa Bubmzorexa IOK
https://m.edso0.ru/8a147750
55 Ilnomanp kpyra, ceKTopa, CerMEeHTa Bubmiorexa ITOK
https://m.edso0.ru/8a147750
56 ITonsaTue o ABMKEHUU IJIOCKOCTH Bubmzorexa [IOK
https://m.edsoo.ru/8al47c82
57 TapaynenbHblil TIEPEeHOC, TOBOPOT brbmaorexa [IOK
https://m.edsoo.ru/8a147f16
58 ITapamnensHblil nepeHoc, MOBOPOT Bubmmorexa LIOK
https://m.edsoo.ru/8a147f16
59 [TapamienbHbIi IEpeHoC, TOBOPOT
60 TapanienpHblid IepeHoC, MOBOPOT
61 [IpumMeHnenue ABIKEHUH PpU bubmorexa [IOK
peleHuu 3ana4y https://m.edsoo.ru/8a1480e2
KonrponpHas paboTa o TeMam
62 "[IpaBunbHBIE MHOTOYT'OJIbHUKH.
OKpYXHOCTb. J|BU>KEHHUS IIIOCKOCTH"
63 IToBTopenue, o600LICHNE, bubmotexa [IOK

cucreMaTu3anus 3HaHuil. MIsmepenue

https://m.eds00.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

TEOMETPUYCCKUX BEINYUH.
TpeyronsHuku

64

65

66

IloBTOpenue, 06o0LIeHNE,
CHUCTEMATU3aLUs 3HAHMIA.
TapayienbHble ¥ EPIICHANKYIISIPHbIC
TpsSIMbIE

IoBTopenue, 06o0LICHHE,
CHUCTEMAaTHU3aIUs 3HAHMIA.
OKpYXHOCTB H KpPYT.
T'eomerpuyeckue NOCTpoeHUs. YTIIbl
B OKPY>KHOCTH

TloBTOpenue, 06001ICHHE,
CHCTeMaTH3aIis 3HaHui. BrimcanHsie
W OITUCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuoreka [JOK
https://m.eds00.ru/8a148650

67

HtoroBast koHTposIbHAS paboTa

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

68

IToBTOopenue, o6o0mIeHNUE,
CHCTEMaTHU3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

I'eometpus 7-9 ki JI.C. AranacsiH, B.®.byty308, C.b. Kagomiies u ap. 13- M:
«IIpocsemenue» 2023r
METOINYECKHUE MATEPUAJIBI JJIS1 YYUTEJIA

1) 'eomerpust 7-9 ki (6a30BbIi ypoBeHb) MeToandyeckoe MocoOre K MpeaAMETHOM
nunuu yuyeonukoB JI.C. AtanacsHa, B.®.byty3oBa, u3zn : Mocksa
«IIpocsemenue» 2023 r

2) denepanbHas paboyast mporpaMmMa OCHOBHOTO 00IIero o0pa3oBaHUs 110
yueOHOMY mpenmMeTy «MatemaTuka»(0a30Bblil ypoBEeHb) st 5-9 kit
oO1eoOpa3oBarenbHbIX opranu3anuid, M3a : Mocksa «IIpocsemenue» 2023 r

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://windows.edu/ruhttp://school-
collektion.edu/ruhttp://fcior.edu.ru,http://eor.edu.ruhttp://katalog.iot.ru/
http://www.metodkabinet.eu/http://www.school.edu.ru http://www.edu.ru
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