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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIAECTBO. DOpMysbl mpuBEaEHUS.

Pemenue TtpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKUX 3ajJad C UCIHOJIb30BAHHMEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue mogo6us. [logoOre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPHI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTOpamH. PaznoxeHue BeKTOpa Mo ABYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE€ NpPOW3BEICHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI Ha ITUIOCKOCTU. Y PaBHEHUS MPSMON U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE ~MHOTOYTOJNBHUKHM. JlnmHa  okpyxHOCTH. ['pamycHas w
paguaHHas Mepa yIyia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CUMMETpUU Guryp (3jeMeHTapHbIC
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMmbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJb30BaHUIO 3THUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BUJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MAaTEeMAaTHMYECKONM HayKd Kak cdepbl ueI0BEUYECKO
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUINMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

e BBISBIISATh W XapaKTEPU30BaTh CYIECTBEHHBIEC MPU3HAKA MaTEMaTHUYECCKUX
OOBEKTOB, TOHSATHN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIA  IMPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCHPUHMMATh, (opMyaupoBaTb U  NpeoOpa30OBbIBATh  CYXKIACHUSA:
yTBEPJAUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHble M 0OIIHE,
YCIIOBHBIE;

BBISIBJISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeunss B (aKTax, JaHHBIX, HAONIOACHMSIX U YTBEPKICHHUSX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaUBaTh aAPryMEHTALMIO0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HaumboJiee NOAXOIAIMH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICI0BATEIbCKHH HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BONPOCH], (PUKCHPYIOIIUE TMPOTHBOpPEUYHE, NPOOJIEMY,
CaMOCTOSITETTFHO ~yCTaHABIMBAaTh HMCKOMOE U JaHHOe, (opMHpOBaThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE,

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIICHHS M BBIBOJBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIOICHHUsS, HCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIABUTATH
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUTIOCTPUPOBATH
pernraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil W wux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPUHUMATh U ()OPMYITHPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBHSIMHU
U [eTSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHUCHMECHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
poOJIEMBI, PEIIaeMON 3a/Ja9d, BBICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPYKHMBATh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme hOpMyITUpOBaTh PA3HOTIACHS, CBOM BO3PaKCHHUS,
NPEJICTaBIATh  PE3yJbTaThl  pEIICHUS 3aJ1auw, DKCIICPUMEHTA,
UCCJICIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh JOpMAT BBICTYIUICHUS
¢ yu€ToM 3aj1a4 MPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpUH;

MOHMMATh Y MCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYaJTIbHON
paboThI MPU PEIICHHH YYCOHBIX MAaTEMaTHYCCKUX 3a/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JICATEILHOCTH, TUIAHUPOBATH OPTaHU3AIIMIO
COBMECTHOW paboTBI, pacmpeaeisaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIIECC U Pe3yibTaT pabOThl, 0000IATh MHCHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYINOBBIX (opMax paboTel (0OCyX)aeHus, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH UWIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranuszanus:

CaMOCTOSITEILHO COCTaBIIAThH IUIAH, alTOPUTM pelIeHUs 3adavd (WM ero
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUpPOBaTh W KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIEIH,
HaxOJIUTh OLIKUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 9 kJjiacce O0OyYaromMiiCs TMOJYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIIBI0 PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKa («pelieHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) TJTUHBI
Y YTJIbI 1J11 HETAaOJIMYHBIX 3HAYEHUM.

[Tonp3oBaThecst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMHU
BEJTMYMHAMH.

Hcnons30BaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JJIsl HAXOXKACHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TPHU
pEIIeHNN TeOMETPUIECKUX 3a/1ad.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Tosp30BaThCsl CBOMCTBAMM TTOI00US TIPOU3BOIHHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumMeHsTh CBOWMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMETh MPUBOJUTH
IPUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMAaMH O MPOU3BEACHUU OTPE3KOB XOP, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMATh UX TEOMETPUUYECKHH W (PU3HMYECKUN
CMBICJI, TIPUMEHATh HUX B PCIICHHWH TEOMETPUYECKUX M (U3UYECKHX 3ajad.
[IpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIUISI HAXO0XKISHUS JIJIMH U YTJIOB.

[Tonmp30BaTbCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IIPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MPAKTHICCKUX 3a/1ad.

Brnanerp MoHATHSAMH TPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPY>KHOCTH W PaJIMAaHHOW MEphI yIJia, YMETh BBIUHUCIATH ILIOIIAIh
Kpyra u ero yacteid. [[puMeHsTh ony4YeHHbIE YMEHHS B IPAKTUUECKUX 3a/1a4ax.

HaxomuTh ocu (Mau IEHTPBI) CHUMMETPHH (UTYP, TPHUMEHSATH JBHKCHHS
IJIOCKOCTH B MPOCTEHIINX CIIyYasX.

[IprMeHsTh TOTy4YeHHBIE 3HAHMUS Ha MPAKTUKE — CTPOMTh MaTeMaTHUYECKHE
MOJIEH JJIsl 33724 PeaibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TMPUMEHEHHEM TMOJO0US U TPUTOHOMETPUYECKUX (YHKIMN (TOIB3YSCh, TI€
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpousbnbie | IlpakTuyeckue (mncpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 5 bubnuorexa [JOK
CHUHYCOB. Penienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmoreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIIOCKOCTH 9 1 bubmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIA/Ib Kpyra 8 bubmorexa HOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [IOK
6 6
JlBIKCHIS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 7 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue a op
Bcero H3yYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
O
1 HpenereHHe TPUTOHOMETPUYECKUX 1 3.09.2024r. bubnuorexa [JOK
¢byskuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEICHUS 1 5.09.2024r.
bu6moreka [IOK
3 T 1 10.09.2024r.
COPEMA KOGHHYCOR ' https://m.edsoo.ru/8a14336¢
4 Teopema kocuHYCOB 1 12.09.2024r.
bu6moreka [IOK
5 T 1 17.09.2024r.
SOPEMA KOCHHYCOB ' https://m.edsoo.ru/8a142d5e
bu6mmoreka [IOK
6 T 1 19.09.2024r.
SOpEMa CHILycoB ' https://m.edsoo.ru/8al142e8a
7 Teopema cuHyCcOB 1 24.09.2024r.
K °
8 k oHTpoJBHAs paboTta Nel mo TeMlele 1 1 26.09.2024r.
Teopembl KOCHHYCOB U CHHYCOB
H
9 ax0’KJICHUE JUIMH CTOPOH U 1 1.10.2024r. bubnuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyronsHUKOB 1 3.10.2024r. Bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
bubnuoreka [JOK
11 P 1 8.10.2024r.
CIHICHHE TPEYTOIBHILIOB ' https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1 10.10.2024r.
CIHICHHE TPEYTOIBHILIOR ' https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHuKoB 1 15.10.2024r. | bubaunoreka [{OK
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https://m.edsoo.ru/8al42ac0

[IpakTHueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 17.10.2024r.
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
KonTtponesHas padota Ne2 o treme
15 . . 22.10.2024r.
Pewenne TpeyronbHuUKOB
Ilousarue o mpeoOpa3zoBaHUU b K
16 peobp 24.10.2024;,  DHOmuorera IO
o 100mst https://m.edsoo.ru/8a143ab0
[TorsTe 0 MpeoOpa3zoBaHUHN bubmmoreka [{OK
17 peobp 5.11.2024r. nommoreka L
o 100mst https://m.edsoo.ru/8a143ab0
CoOTBETCTBEHHBIE DJIEMEHTHI bu6moreka [IOK
18 7.11.2024r. nommoreka L1
MoA00HBIX Uryp https://m.edsoo.ru/8a143de4
CoOTBETCTBEHHEIC DJIEMEHTHI
19 12.11.2024r.
MoA0OHBIX pUryp
Teopema o Ipou3BEICHUN OTPE3KOB
XOp/I, TEOpeMa O MPOU3BEACHUN bubmnoreka IJOK
20 DA, TEOP POHIBEA 14112024, DHOmHOTCKA L[]
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeIbHOU
Teopema 0 IpOU3BEICHUN OTPE3KOB
XOp/I, TeOpeMa O MPOU3BEACHUN bu6mmoreka [JOK
21 PA P P A 19.11.2024r. 1
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJlIbHOU
Teopema 0 IPOU3BEICHUN OTPE3KOB
XOpJI, TeOpeMa O IIPOU3BEIACHUH bu6 K
22 P2, TEOP POTZBEA 21.11.2024r,  DOmoTEKa IO
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTelabHOM
IIpuMmeHeHne TeOpeEM B pEIICHUU b K
23 P peM B p 26.11.2024r, | PHOMmoTeKa 11O
reOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B peLICHUH 28.11.2024r. | bubnuoreka LIOK
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TCOMCTPHUUCCKUX 3ada1d

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

IIpuMeHeHne TeopeM B pelIEeHUN

bubmuoreka [JOK

25 3.12.2024r.
r€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponesHas padota Ne3 mo teme
"I[IpeoOpa3zoBanue moa00us. b K
26 peoop i S 1.9024r. nommoreka 1O
Merpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
Ornpenenenre BEKTOPOB. i 110K
nOInOTEKA
27 DOu3ndecKuil ¥ TeOMETPHICCKUM 10.12.2024r.
p https://m.edso00.ru/8a144960
CMBICIT BEKTOPOB
CnoxeHne U BBIYUTAaHUE BEKTOPOB, b K
28 p 12.12.2024r,  DPrommorexa 1O
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
CrnoxeHne U BEIUNTaHNE BEKTOPOB, bubmnoreka IJOK
29 P 17.12.204r, | DHOMHOTEKE L]
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso00.ru/8a144d52
CrnoxxeHue ¥ BRIYUTAHUE BEKTOPOB,
30 19.12.2024r.
YMHOXEHHE BEKTOpa Ha YHUCIIO
Pasnoxxenue BekTopa 1o 1B
31 P FBYM 24.12.2024r.
HEKOJIJTMHEAPHBIM BEKTOPaAM
bu6mmoreka [JOK
32 Koopaunate! BekTopa 26.12.2024r.
PA P https://m.edsoo.ru/8al44fhe
CkansipHO€ IMPOU3BEICHHUE
P P bubnuoreka [JOK
33 BEKTOPOB, €ro MIPUMEHEHHUE IS 9.01.2025r.
https://m.edsoo.ru/8a14539c
HAXO0XJICHUS JUIUH U YTIIOB
CkansipHO€ IMPOU3BEICHHUE
34 BEKTO pOB er(l;) MpUMEHEHNE IS 14.01.2025r bubmnorexa [IOK
PO%, P . " | https://m.edsoo.ru/8a14550e
HAX0XJICHUS JUIUH U YTIIOB
Pemenne 3ama4 ¢ MOMOIIBIO b K
35 A B 16.01.2025r,  Promuorera LO

BEKTOPOB

https://m.edsoo.ru/8al44c3a
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Pemenue 3a1a4u ¢ TOMOIIBIO

bubmuoreka [JOK

36 21.01.2025r.
BEKTOPOB https://m.edsoo.ru/8a1458c4
KonTtponesHas padota Ne4 o teme
37 . . 23.01.2025r.
Bexrops!
€KapTOBBI KOOPANHATEI TOYEK Ha bubanorexa IHIOK
38 I[ P P 28.01.2025r. H
MIIOCKOCTH https://m.edso0.ru/8a145b08
€KapTOBBI KOOPAMHATEI TOYEK Ha
39 Hlexap P 30.01.2025r.
IUIOCKOCTH
bubmmoreka [{OK
40 YpaBHeHue IpsIMOi 4.02.2025r.
p p https://m.edsoo.ru/8al145c48
41 VYpaBHeHHE NpAMOKN 6.02.2025r.
KoopaunaTe! Todek nepeceueHus b K
42 pA uP 11.02.2075r. nommoreka 11O
OKPYXHOCTH W IIPSIMOU https://m.edsoo.ru/8a14635a
KoopanHaTel TOUek nepecedecHUs bubnmuorexa IJOK
43 P up 13.02.2025r. 1
OKPY>KHOCTH U MPSIMOM https://m.eds00.ru/8a146620
Merto KOOpIUHAT IPH PEIICHUN
44 r€OMETPUYCCKHX 3a/1a4, 18.02.2025r.
MPaKTUYECKHUX 3a]1a4
Mertoa KOOpUHAT IPH PEIICHUN
45 r€OMETPUYCCKHX 3a/1aY, 20.02.2025r.
MPaKTUYECKHX 3a/1a4
MeTo KOOpIMHAT IPH PEIICHUN
46 r€OMETPHYCCKHX 3a/1a4, 25.02.2025r.
MPaKTUYECKHX 3a/1a4
IIpaBunbHBEIE MHOTOYTOJIbHUKH, bu6mmoreka [JOK
47 p r 27.02.2025r. 1
BBIYHCIIEHHE UX DJIEMEHTOB https://m.edso0.ru/8al46e0e
IIpaBuibHBIE MHOTOYTOJIBHUKH, bubnuoreka K
48 P 4 4.03.2025r. ommorexa O

BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda
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Kontponsnas padora Ne5 o teme

49 " JlekapTOBBI KOOPIUHATHI HA 6.03.2025r Bubmmorexa LIOK
P . P o " | https:/m.edsoo.ru/8a1472c8
IUIOCKOCTH
bubmmoreka [{OK
50 Yuco . ao oc 11.03.2025r.
Mo m. JlmHa OKpyKHOCTH ' https://m.edsoo.ru/8al4714c
o1 JUirHa oyru OKpy»KHOCTH 13.03.2025r.
bubmmoreka [{OK
52 Panuannas mepa yria 18.03.2025r.
FIHAHHAA Mepa YTt ' https://m.edso0.ru/8al4714c
bubmmoreka [{OK
53 I1 20.03.2025r.
FIOTHAME KpyTd, CerTopa, CerMeHTa ' https://m.edso0.ru/8al147426
54 ITnomane kpyra, CEKTOpa, CErMEHTa 1.04.2025r bubmiorexa HOK
HHanb Kpyrd, pa, . ' https://m.edso0.ru/8a147750
bu6moreka [IOK
55 I1noma, a, CEKTOpa, CErMeHTa 3.04.2025r.
FIOTAJI> KpyTa, CKTOpa, CErMERT ' https://m.edsoo.ru/8a147750
56 TToHsATHE O IBMXEHUU IIIIOCKOCTH 8.04.2025r. bubmorexa LOK
https://m.edsoo.ru/8a147c¢82
bu6mmoreka [IOK
57 I1 € 1 riepe 10.04.2025r.
APAUICTIBHEIH NEPEHOE, HOBOPOT ' https://m.edsoo.ru/8a147f16
bu6mmoreka [JOK
58 I1 € 1 riepe 15.04.2025r.
APAUICTIBHEIH NEPEHOE, HOBOPOT ' https://m.edso0.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT 17.04.2025r.
60 [TapaniensHbIN IEPEHOC, TOBOPOT 22.04.2025r.
61 Htorosas koHTpoJbHas padota Neb 24.04.2025r.
ITpuMeHeHne ABKEHUM TIpU
62 p A P 29.04.2025;, | Promorexa [OK

PCHICHUH 3a1a4

https://m.edsoo.ru/8a1480e2
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63

[ToBTOpenue, 060061ICHNE,
CHCTEMAaTH3aINs 3HAHUH.
N3mepenune reoMeTpu4ecKux
BeNUYUH. TpeyroibHUKU

6.05.2025r.

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aIs 3HAHWH.
[TapannensHble U
MePIEHIUKYIISIPHBIE TIPSIMbIE

13.05.2025r.

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

65

[ToBTOpeHnue, o6o01IICHNE,
CUCTEMAaTH3aIis 3HAHWH.
OKpyXHOCTB U KPYT.
I'eoMeTpuueckue nocTpoeHus. YTibl
B OKPY>KHOCTH

15.05.2025r.

66

[ToBTOpEeHue, 06o0IICHNE,
cUCTeMAaTH3alysI 3HaHUH.
BrricanHbIe ¥ OITHCAHHBIE
OKPYXHOCTH MHOTOYTOJIbHUKOB

20.05.2025r.

67

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTU3aI[1s 3HAHMA.
Brucanubie ¥ OnrcaHHbBIC
OKPY)KHOCTH MHOT'OYTOJIbHUKOB

22.05.2025r.

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

68

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTH3aIUsl 3HAHUH

27.05.2025r.

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus, 9 xknacc/ Aranacsu JI.C., bByry3os B.®., Kanomuesr C.b., [To3nsik
O.I'., Onuna U.W.; non penakiueit Tuxonosa A.H.., AkuimoHepHOe 00IIECTBO
«3narenscrBo «IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eometpus, 9 xknacc/ Aranacsu JI.C., bByry3os B.®., Kagomuer C.b., [To3nsik
O.I'., Onuna U.U.; non penaknueit Tuxonosa A.H.., AkKuroHepHOe 00IIeCTBO
«3narensctBo «lIpocBeienue»

A.B. ®apkoB. KonTponbsHbie paboThl IO reoMeTpun 7 — 9 KIacchl.
H3narenpcTBO «OK3aMeH». Mocksa, 2022

A.B. ®@apkos. Tectsl 1o reoMmetpun 9 kiacc. MU3aaTtenbCcTBO «IK3aMEH».
Mocksa, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

Uchi.ru
Resh.edu.ru Online
Test Pad
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