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HOACHUTEJIBHAA 3AIINCKA

OO6mue nenu uzyudeHusi ydeOHoOro kypca «['eomerpusi» mpelncTaBiieHbl B
ITOOIT OOO. Onu 3aKIHOYaAOTCS, MPEKIE BCETO B TOM, UTO Ha YPOKAaX Fr€OMETPUHU
OOyJaloOUINIiCsl YYUTCS TPOBOAMUTH JOKA3aTENbHBIE PACCYXACHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3blBaTh HCTHHHBIC YTBEPKICHUS W CTPOWTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYXKACHUS «OT MPOTHBHOTO», OTINYAThH
CBOWCTBa OT MPHU3HAKOB, (DOPMYITHPOBATH OOpaTHBIC yTBEpXkACHUsA. B o0yueHun
YMEHHIO PACCyXJIaTh COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAUYEHHE H3yUYCHHUS
Te€OMETPUH, IPUCYIIIEe UMEHHO OTEUECTBEHHOW MaTEMaTHUECKOH IIIKOJIE.

Bropoii 1enbi0 u3ydeHHs TE€OMETpUHU SBISETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHWU KaK MaTEMaTHYECKHX, TaK W MPAKTUICCKUX 3ajad,
BCTPEUAIONINXCSA B  peajbHOW JKU3HH. ODTOMY COOTBETCTBYET BTOpas,
BBIUMCIIMTENbHAS JIMHUSA B M3YyYCHHH T€OMETPUHU B IIKoie. i 3TOro yduremnto
pEeKOMEeHJyeTcsl  MoA0MpaTh  3aJauyd  MPAKTHUYECKOro  Xapakrepa A
paccMaTpuBaeMbIX T€M, YUUTh OOYYArOIIUXCS CTPOUTHh MaTeMAaTHYECKHUE MOJEIH
pealbHBIX KU3HEHHBIX CHUTYyallWif, MPOBOJAUTH BBIYUCICHUS W OIICHWBATH
aJICKBaTHOCTh TIOJYYEHHOTO pe3ynbTaTa. KpaliHe BaXHO TOTYEPKHUBATH CBSI3U
TE€OMETPUU C JIPYTUMH IMPEAMETaMU, MOTHBHUPOBATH WCIOJIB30BaTh OMpPEACICHUS
reOMETPUYECKUX (DUTYp W MOHATHHA, JEMOHCTPUPOBATHh MPUMEHEHHUE TIOTYUYSHHBIX
yMEeHUN B (U3MKE M TEXHUKE. OTH CBS3M HamOoliee SPKO BHUIHBI B TeMax
«BexToper», «TpuroHOMeTpu4ecKre COOTHOMICHUS», «METoJ KOOpIWHAT» U
«Teopema I1udaropa».

VYuebHbiii kypc «l'eoMeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC DPa3Jeibl
comepkanusi: «l'eomeTpuyeckue Qurypel W ux cBoiicTBa», «U3mepeHue
TCOMETPUYECKUX  BEIMUYMHY», «JleKapTOBBI KOOPAMHATHI HAa  IUIOCKOCTH,
«Bexkropb1», «JIBuxkeHus miockoctu», «IIpeobpazoBanus mog00us».

Ha wuzydenue yuebGHoro kypca «I'eomerpusi» orBogutcs B 9 kiacce — 68
gacoB (2 yaca B HEJICIIO).



COIEPKAHUE OBYYEHUA
9 KUIACC

Cunyc, xocunyc, Tanrenc ymioB or 0° go 180°. OcnosHOe
TPUTOHOMETPUUYECKOE TOXIeCTBO. DOPMYIIBI PUBEICHHS.

Pemenne TtpeyronmpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB.
Pemenne mpakTHYeCKWX 3agad C HCIOJB30BAaHHEM TEOPEMBbI KOCHHYCOB U
TEOpPEMBI CHHYCOB.

*TIpeoOpazoBanue momoowms. [Togodre cooTBETCTBEHHBIX JIIEMEHTOB.

Teopema o mpou3BEICHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYILUX, TEOPEeMa O KBaJlpaTe KacaTeabHOI™.

Bekrop, mmmHa  (MOAY/Nb)  BEKTOpa,  COHANPABJICHHBIC  BEKTOPHI,
NPOTUBOIIONIOKHO  HAIpaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaIlK HaJ BEKTOpaMu. Pa3ioeHue BEKTOpa MO JIBYM
HEKOJITMHeapHbIM BekTopaM. KoopawmHatel BekTopa. CkajspHOE MpOU3BElICHHE
BEKTOPOB, IPUMEHEHHE JIJIST HAXOXKICHUS IJTUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HAa IUIOCKOCTH. *YpaBHEHUS TPAMON™ U
OKpY>)KHOCTH B KOOpAHMHATaX, TEpECCUYCHHe OKPYKHOCTEH W MpsIMBIX. Meron
KOOpAWHAT U €T0 MPUMEHEHHE.

[lpaBunbHbIE MHOTOYroNbHUKH. JlmuHA OKpykHOCTH. ['pamycHas W
panmuaHHas Mepa yria, BBIYHCICHUE JUTMH AYT OKpyKHocTed. Ilmomans kpyra,
CEKTOpa, CerMEHTA.

*JIBWKEHUS TJIOCKOCTH W BHYTpEHHHE cuMMmeTpuu Guryp (3JeMeHTapHbIC
npezcrasienus). [lapamiensubiii nepenoc. [Topopot™.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUS»
JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrPaMMBI  Y4eOHOTO Kypca
«eoMeTpusI» XapaKTePU3yHOTCS:

1) maTpuoTHYecKoe BOCTIMTAHUE:

NpPOSIBJICHUEM HWHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCHICKOM
MaTeMaTuK{, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTIDKCHHSAM  POCCHHCKHX
MaTeMaTUKOB M POCCHHCKONW MaTeMaTHYECKOH INKOJIbI, K HCIIOJb30BAHUIO ITHX
JTOCTHYKEHHIA B IPYTHX HAyKax U MPUKIAIHBIX cepax;

2) rpakIaHCcKoe U Iy XOBHO-HPABCTBEHHOE BOCIIUTAHHUE

TOTOBHOCTBIO K BBITIOJHEHHIO 00A3aHHOCTEH TPaXKJIaHWHA U PEaM3aI[iH ero
npaB, TPEJACTABICHHEM O MAaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHHPOBAHHSI
Pa3IUYHBIX CTPYKTYp, SABJICHHIA, MPOIETYp IPakIaHCKOro obmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHUIO ATUIECKUX MPOOJIEM, CBSI3AHHBIX
C MPaKTHYECKUM MPUMCHEHHEM JOCTHXKCHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3THYECKUX MTPUHIUIIOB B JCSITEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIMTAHHE:

YCTAHOBKOW HAa aKTHBHOE YyYaCTHE B PEHICHUH MPAKTHYCCKUX 3a/1ad
MaTeMaTU4YeCKOW HAIpPaBJICHHOCTH, OCO3HAHHEM BaXXHOCTH MaTeMaTHYECKOTO
00pa30BaHuUsl Ha MPOTSHKCHUU BCEH JKM3HMU JJISI YCHEHIHONW MPOodeCCHOHATBHOM
NEATSILHOCTH W PAa3BHUTHEM HEOOXOJUMBIX YMCHHMH, OCO3HAHHBIM BBIOOPOM U
HOCTPOCHHEM UHIUBUIYATbHON TPACKTOPHH 00Pa30BAHMUS U KU3HCHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME!

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY UM  3CTCTHYECKOMY  BOCIPHSTHIO
MaTeMaTu4ecKuX OOBEKTOB, 3ajay, PELICHUH, PACCYXKJCHHM, YMCHHUIO BHUJICThH
MaTeMaTHuIeCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIeHHOCTH HAYYHOTO MO3HAHUSI:

OpPHEHTAIlUCH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX
Ipe/ICTaBlICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U
00IIecTBa, TMOHMMAaHHEM MaTeMaTHYCCKONW HayKd Kak Cgepbl YelT0oBEYECKOi
JEATEILHOCTH, JTAoOB € pa3BUTHS U 3HAYMMOCTH [T Pa3BUTHS I[HBHJIM3AIINH,
OBJIaJICHUEM SI3BIKOM MATEMAaTHKH U MaTeMaTHYECKOH KyJIbTypol Kak CpeiCTBOM
NO3HAHWS MHpPA, OBJAJCHUEM MPOCTEHIIUMHU HABBIKAMU HCCIIEA0BATEIbCKOM
NeSATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (OPMHUPOBAHHME KYJIbTYPbI 310POBbS U
IMOIMOHAJIBHOIO 0JIATOTOTYy Y M :



TOTOBHOCTBIO IMPHUMEHATH MaTeMaTHYECKHE 3HAHHS B HHTEpECax CBOETO
300POBbsl, BEICHHS  3J0pOBOro  o0Opaza ku3HH  (3MOpPOBOE  IHTaHME,
cOaJlaHCUPOBAHHBIM PEXKUM 3aHATHH W OTABIXA, peEryaspHas (QHU3HYECcKas
aKTHBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKA PE(ICKCHH, MPHU3HAHUEM CBOETO
npaBa Ha OIMHOKY U TaKOI'o K€ IpaBa JAPYroro 4eaoBeKa;

7) 3K0J10rHYecKoe BOCIIUTAHHE!

OpHEHTAIlMel Ha MPHMEHEHHE MATEMAaTHYECKUX 3HAHMU JJIS PEIIeHUs 3a1a4
B 00IaCTH COXPaHHOCTH OKDPY)KaIOIIEH cpeasl, IUIAHUPOBAHMS IIOCTYIIKOB H
OLIEHKH HX BO3MOJKHBIX IIOCIEACTBHU JIS OKPYXKAIOWIEH Cpeasl, OCO3HAHHEM
r100abHOTO XapakTepa KOJOTHYECKUX IPOOIEM | IyTell X pEIIeHuS;

8) aganTamusi K M3MEHSIOIIMMCS YCJIOBHSIM COIHATBHOM W NMPHUPOIHOM
cpebl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCJIOBHUSAX HEONPEAEIEHHOCTH, MOBBIIICHHIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AeITeIbHOCTh, B TOM YHCJIE
yMEHHE YUHUTHCS Yy OPYTHX JIOZEH, HMpHoOpeTaTh B COBMECTHOM EATEIBHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHI[UH U3 OIBITA IPYTHUX;

HEOOXOMUMOCTBIO B (OPMHUPOBAHHWU HOBBIX 3HAHHWHA, B TOM YHCIE
bopMyIHpOBaTh UEH, MOHATHS, THIIOTE36I 00 0OBEKTaX U SIBICHHIX, B TOM YHCIIE
paHee HEHW3BECTHBIX, OCO3HABaTh ACQHUINTHI COOCTBEHHBIX 3HAHHH W
KOMIIETEHTHOCTEMH, TIIAHKPOBATh CBOE Pa3BUTHE,;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYAI[HMIO, BOCIPHHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIONHI KOHTPMEDP, KOPPEKTHPOBATH
NpUHUMAeMbI€ DEIIeHHs M AEHCTBHS, (OPMYIMPOBATH M OIECHHBATH PUCKH H
OCJIECTBHS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyeckne aeicTBUs .

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHUN MEXIY TMOHATHUSAMU, (OPMYIUPOBATH
ONpEACCHUs]  TOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KiaccuuKaluu, OCHOBaHUS JjIsi OOOOIIEHWUS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOT0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATh U  MPEeOOPa3OBBIBATH  CYXKICHHUS:
yTBEPAUTEIbHbIE M OTpHUIATENIbHBIC, C€AUHUYHBIC, YacCTHbIE U OO0IIue,
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.

NPEAMETHBIE PE3YJIbTATHI

3HaTh TPUTOHOMETpUUYECKHEe (YHKIUU OCTPBHIX VYIJIOB, HAaXOAUTh C UX



MOMOIIBIO PA3JIMYHBIC 3JCMEHTHI MPSIMOYrOJBHOTO TPEYroibHHUKA («peliecHue
HPSIMOYTOJIBHBIX TPEYTrOJbHUKOB»). HaxoauTh (¢ MOMOIIBIO KabKYyJIATOPA) JTHHBI
U YTJIbI 1151 HETAaOJUYHBIX 3HAYCHUH.

[Tonb3oBaThest popMysiaMu MPUBEAECHHUS] U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUII HAaxOKJICHHS COOTHOUIEHUN MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU (C OTOPOi HA CIIPABOYHYIO UH(OPMAILIUIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB I HAXOKJAEHUS Pa3IMYHbIX
DJIEMEHTOB TPEYrOJbHHUKA («PCIICHHE TPEYrOJILHUKOBY»), MPUMEHATh HMX NpHU
pPELIEHNHN IPOCTENIINX TEOMETPUUECKUX 3a/1a4.

Brnagets noHsTHSIMH  TmipeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
AJeMEeHTOB MoA00HbIX puryp. Ilonp3oBarbesi cBOMCTBAMHU MOA00US TPOU3BOIBHBIX
¢buryp, yMeTb BBIUHCIATH JUIMHBI M HAXOIWTh YIJIbI y TMOAOOHBIX (uryp (1o
AITOPUTMY YYeOHBIX JeicTBui). [IpuMeHsATh CBOMCTBA MOIOOUS B MPAKTUYCCKUX
3ajlayax. YMeTh MPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOIIEM MUDE.

[Tonb3oBatbess Teopemamu (IO BHU3yaJbHOHM OMOpPE) O MPOU3BEICHUM
OTPE3KOB XOPJ, O MPOU3BEACHUHN OTPE3KOB CEKYIINX, O KBAAPAaTE KacaTeIbHOM.

[Tonb30BaThCs BEKTOpPaMH, MOHUMATh WX TEOMETPUUECKUN U (PU3NUYECKU
CMBICJI, MPUMEHATh WX B pEUICHUU TEOMETPUYECKUX U (PU3MYEecCKuX 3ajad.
[IpuMeEHSATh CKAIIPHOE MPOU3BEAEHUE BEKTOPOB I HAXOXKIAEHUS IJIMH U YTJIOB.

[lonb30BaTbCs METONOM KOOPJIWHAT HA IUIOCKOCTH, NPUMEHATH €ro B
PEUIEHNN FTEOMETPUUYECKHUX U MPAKTUUECKHUX 3a4aY.

Bianerp MOHATUSMH MPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JYTW OKPY’KHOCTH M PaJWaHHOM MEPBI yria, YMETh BBIYHUCIATH IUIOLIAb
Kpyra u ero uvacreii (c omopodl Ha crhpaBouHyw uHpopMmanup). [IpuMeHsTH
MOJIyYEHHBIE YMEHUSA B IPAKTUYECKUX 3a1a4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETPUU (UTYp, NPUMEHSATH JIBHKCHHS
IJIOCKOCTH B MPOCTENIINX CITyUasiX.

[IpuMeEHATh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKUE
MOZENH ISl 3a/1a4 peaibHOW )KU3HU U ITPOBOJAUTH COOTBETCTBYIOLIME BBIUUCICHUS
C MPUMEHEHHEM MOJ00US M TPUTOHOMETPUYECKMX (PYHKUIUHN (MMOJIB3YSCh, IJIe
HEO0XO0IUMO, KaIbKYJISITOPOM).



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
nunun yueoHukoB JI.C. Atanacsna, B.®.byty3o0Ba, uzn : Mocksa
«IIpocsemenue» 2023 r

2) denepanbHas paboyast mporpaMmMa OCHOBHOTO 00IIero o0pa3oBaHUs 110
yueOHOMY npeameTy «MaTtemaTuka» st 00y4JaromuXcs ¢ 3a1epKKOM

[ICUXUYECKOT'0 Pa3BUTHSL.
HUD®POBBIE OBPA3OBATEJ/IBHBIE 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


http://windows.edu/ruhttp://school-
http://www.metodkabinet.eu/http://www.school.edu.ru
http://www.edu.ru/




