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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust kak OIMH W3 OCHOBHBIX pPa3/€iOB IIKOJbHOW MAaTEMaTHKH,
MMEIOIMNA CBOEH LEIbI0 00EeCHeunTh U3yueHUE CBOMCTB M pa3MepoB (GUryp, UX
OTHOLLIEHWH W B3aMMHOE PACHOJIOKEHHE, OIMPAETCd Ha  JIOTHYECKYIO,
JOKa3aTeNbHYIO JINHUIO. L[EHHOCTh M3ydeHHMs T€OMETpUU HAa YpPOBHE OCHOBHOIO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIMICSI YYUTCS MPOBOIUTH
JIOKa3aTeNbHBIE PACCYKIECHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, T0KA3bIBATh
UCTUHHBIE YTBEPXKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyKIeHusi «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBAa OT IPHU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoil uenpt0 u3ydeHUss TE€OMETPUH SIBISETCS MCIIOJNb30BAHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MaTeMaTHYE€CKHX, TaK M MPAKTUUYECKUX 3ajady,
BCTPEUAIOIIMUXCA B peanbHOM Ku3HH. OOydaromuiicss JOKEH HayYUThCsS
OTIPENICNIUTh TEOMETPUYECKYIO (UTYpy, OMHCaTh CJIOBaMHU JaHHBIA YEepTEX WU
PUCYHOK, HAMTH TJIOMIAAb 3€MEIBHOIO y4acTKa, pACCUNTATh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO KabOens wiu Tpedyemble pa3Mepbl rapaxka JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENIbHAS JIMHUS B U3yYEHHH T'€OMETPUH.
[Ipu pemieHuu 3amad MPaKTUYECKOTO XapakTepa OOydYaroIUNCS YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJENHM pEaJbHbIX JKU3HEHHBIX CHUTYallMil, MPOBOIJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxHO TOMUYEPKUBATH CBA3UM TEOMETPUHM C JAPYTUMHU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIOJIB30BATh OMPENEICHUs TEOMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. OTH CBA3M Hauboiee spKo BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpruueckue CcoOOTHOWICHUsA», «Merong koopauHat» U «Teopema
[Tudaropar.

VYueOnniii kypc «l'eoMeTpus» BKIIOYACT CISTYIOIIUE OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuueckue Gurypel W HUX CBOWCTBay, «V3MepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl ~KOOpAMHATBHI HA  IJIOCKOCTHY,
«BexTopsiy», «JIBrxkeHus miockoctny, «I[IpeodpazoBanust mogo0us».

Ha u3yuenue yuebHoro kypca «l'eomerpus» orBoautcs 204 yaca: B 7 kacce
— 68 uvacoB (2 daca B Henmenw), B 8 kiacce — 68 yacoB (2 yaca B Hezenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).

COJEPKXAHHUE OBYUYEHUA 9 KJIACC

Cunyc, kocunyc, TaHreic yrimoB or 0 mo 180°.  OcHoBHOE
TPUTOHOMETpHUUECKOE TOXK1ecTBO. DOpMyIibl IPUBEICHMUS.



Pemenue tpeyronpsHUKoB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. Pemenue
MPaKTUYECKUX 334 C HUCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoao6us. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mnpou3BeACHUM OTPE3KOB XOpA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, ammHa  (MOAyJdb)  BEKTOpa,  COHAINpaBICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOAKHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BeKTopaMu. Pa3iokeHue BeKTopa MO JABYM
HEKOoJUTMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKaliipHOE NpPOU3BEACHHUE
BEKTOPOB, PUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlexapToBbl KOOPJIMHATHI HAa TNIOCKOCTH. Y paBHEHUS IPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, MepeceuyeHrue OKpPYKHOCTEeH M MpsAMbIX. MeToJ KOOpJIMHAT U €ro
npUMEHEHHE.

[IpaBunbHble MHOrOyroibHUKH. JlmuHa OKkpykHOCTH. ['pagycHas #
paauaHHas Mepa yriia, BBIUMCICHHE IJUH AYr OKpyxkHocted. Ilnmomanb kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHUE CUMMETpPUH (QUTyp (3JIeMEHTapHBIE
npeactanieHus). [lapamnensHsiil meperoc. [ToBopoT.

IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOTpaMMbl  yueOHOro Kypca
«"eomeTpusi» xapakTepusyroTcs: 1) maTpuoTnyeckoe BOCIIUTAHHE:

IPOSIBJICHUEM HHTEpPECa K IPOLUIOMY M  HACTOSIIEMY POCCUHCKOU
MAaTEMAaTHKHA, LEHHOCTHBIM  OTHOIIEHHUEM K  JOCTHKEHUSIM  POCCUHCKHUX
MAaTEMAaTHKOB M POCCHUMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO ITHUX
JOCTIDKEHUH B JPYrMX HayKaxX W MPUKIATHBIX cdepax; 2) rpaxkaaHcKoe H
AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEW rpa)kJaHWHA U peaju3alliu €ro
MpaB, TMPEJICTABICHHEM O MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBIECHUU, MPOIEAYpP TPAXTAHCKOTO OOIIecTBa (HAampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXICHUIO 3TUUECKUX MPOOIIeM, CBI3aHHBIX
C MPAKTUYECKUM TPHUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BAXHOCTH
MOpPaJbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOro; 3) TPYAOBOE
BOCIIUTAHUE:



YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B pEIICHUWM NPAKTUYECKUX 3aaad
MaTeMaTH4YECKOM HAIPAaBICHHOCTH, OCO3HAHMWEM BAXHOCTH MAaTEMATH4YECKOIO
o0pa3oBaHus Ha TMPOTSHKEHUHM BCEH KM3HU JUIsl YCHEUIHOW MpogecCHOHAIbHON
JESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIYAIbHON TPAEKTOPUH 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB M OOILECTBEHHBIX MOTPEOHOCTEH; 4) IcTeTHYeCKoe
BOCIIMTAHHUE:

CHOCOOHOCTBIO K  HOMOLIMOHAJBHOMY M 3CTETHYECKOMY  BOCHPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ad, PELIECHUH, PACCYX ACHHUH, YMEHHIO BUJIEThb
MAaT€MAaTUYECKUE 3aKOHOMEPHOCTM B HCKYCCTBE; S5) LEHHOCTH HAYYHOIO
MO3HAHUSA:

OpUEHTAIIMEN B JIEATEIIBHOCTH HA COBPEMEHHYK CHCTEMY HAy4HBIX
Ipe/ICTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YeJIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAHHEM MAaTeMAaTHMYeCKOW HayKu Kak cdepbl YelIoBEeYECKON
NEATENIbHOCTH, JTAlloOB €€ Pa3BUTHS W 3HAYMMOCTH JUIS PAa3BUTHUS LMBUIN3ALNU,
OBJIQICHUEM SI3BIKOM MATEMATHKH M MAaTEMaTUYECKOM KyJIbTYpOH KaK CpPEACTBOM
NO3HAHMWS MHpA, OBJIAJICHHUEM MPOCTEUIIMMHU HAaBbIKAMHU HCCIEA0BATENbCKOM
NEeATEIIbHOCTH;

6) pusnueckoe Bocnuranue, GopMupoOBaHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHHUS B HHTEPECAX CBOETO
3I0pOBbSl,  BEJIEHHUS  370pPOBOro  oOpa3a JKU3HU  (310pOBOE  IUTAHHE,
cOaaHCUPOBaHHBIA PpPEXUM 3aHATUH M OTHAbIXA, peryjsipHas (Quznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(IEKCUU, NPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TaKoro >K€ IpaBa JIPYroro 4ejoBeKa; 7) 3K0JOruveckoe
BOCIIMTaHUeE:

OpHUEHTALIMEN HA NMPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIA PELICHUs 3a1ad
B 00JacTH COXPaHHOCTH OKpY’XKalolleil cpeibl, MIAHUPOBAHUS TOCTYNKOB H
OLICHKM MX BO3MOXHBIX IOCIEICTBUM ISl OKPY’KAIOLIEH CpeAbl, OCO3ZHAHUEM
r7100aJIbHOr0 XapakTepa SKOJIOTMUECKUX MpobsieM U MyTel UX pelieHus;

8) apanTanus K U3MEHAOIUMCH YCJIAOBUAM COLUAJIBHON M IPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBUAX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO NEATEIBHOCTb, B TOM YHUCIIE
YMEHHUE YUYUThCA Yy APYTHX JIOJEH, NpHOOpeTaTb B COBMECTHOW JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIMU W3 OIBITA JPYTHX; HEOOXOJUMOCTBIO B
(OpMHpPOBaHMM HOBBIX 3HAHMI, B TOM 4YHCIIe (DOPMYIUPOBATH HJEH, MOHATHS,
rUIoTe3bl 00 00BEKTaX U SBJIEHUSAX, B TOM UUCJIE pPaHEE HEU3BECTHBIX, OCO3HABATH



neuuuThl COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH, IIJIaHUPOBAaTh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYAlLMIO, BOCIIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI3OB, TPEOYIOLIUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIIeHUs] U JeHCTBUA, (OPMYIUPOBATH W OLICHUBATh PUCKH U
MOCJIEICTBUA, POPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

ba3zoBble JJornuecKkue NecTBUA:

 BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIy TMOHIATUSAMH, (HOPMYJIUPOBATH
OTpeNeNICHUs]  TIOHSTWUM,  YCTAHABIMBATH  CYIIECTBEHHBIH  MPU3HAK
KJacCcu(pUKaIMU, OCHOBAHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTCPUH
IIPOBOJIMMOTO aHAJIN3a;

« BOCINpPUHMMATh, (QopMyIupoBaTb W  IPEoOpPa3OBBIBATh  CYXKJICHHS:
yTBEpJUTEIbHbIE W OTpUIATENbHBIC, €IMHUYHBIE, YacTHbIe MW 0OIIue,
YCIIOBHBIE;

* BBISABJIATH MaTEeMaTUYeCKUe  3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npotuBopeunss B (dakTax, JaHHBIX, HAOJIONEHUAX U YTBEPKICHUSX,
npeagaraTb KpUTEPUU ISl BHIABICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

- JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

+ pa3duparh MOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (TIpSIMbIE U OT
IPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEJILHO HECTOKHBIE JI0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PaKToB, BBICTPanBaTh apryMeHTalHIo,

IPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC
paccyXaeHus;

- BbIOMpaTh crmoco0 pemieHUs y4eOHOW 3agaun (CpaBHHBATh HECKOJBKO
BApUAHTOB pEUICHUs, BbIOMpPATh HauOoJiee MNOAXOASIMMI C Yy4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBare/ibCKue AeiiCTBUSA:

* HCIOJB30BaTh BOMPOCHI KaK MCCIENOBATENbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUHE, Mpodsemy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh MCKOMOE U JIaHHOE, (POPMHUPOBATH
TUINIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;



 TPOBOAUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHKUE M0 YCTAHOBIECHUIO OCOOEHHOCTEN
MaTeMaTUYecKoro oObeKTa, 3aBUCUMOCTEN OOBEKTOB MEXAY COOON;

+ CaMOCTOSITENIbHO (POPMYIUPOBATH OOOOIIEHUS W BHIBOABI MO pPE3yJibTaTam
OPOBEIEHHOTO HAOIOEHUs, HCCIEOBAaHUsA, OLIEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

 TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMpoOIEcca, a TakKe BBIIBUTATh

MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSIX.
Pab6ora ¢ undgopmanmeii:

 BBIABJISITh HEJOCTATOYHOCTh U H3OBITOYHOCTh HWH(OpMAINM, JTaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHU 3aa4H;

- BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
uH(OpPMAIIMIO PA3TUYHBIX BUAOB U (OPM IIPEIACTABICHUS;

- BbIOMpaTh (QopMy mpeacTaBieHHs UHPOPMAIMM U  WLIIOCTPUPOBATH
pelaeMple 3ajladyd  CXeMaMu, JuarpaMMmamMu, WHOM rpadukoil U ux
KOMOWHAIIHSIMU;

 OIIEHHBATh HAAEKHOCTh WHGOPMALUM MO KPUTEPUSM, TMPEITIOKECHHBIM
YUHUTENIeM WIH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

 BOCIPUHHUMATh U (POPMYIHPOBATH CYXKJACHUS B COOTBETCTBUM C YCIOBUSIMU
U TEJISIMH OOITIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHHS 10 XOAY pelIeHUS
3a/1a4i, KOMMEHTHPOBATD MOJIYyYCHHBIA pe3yJIbTarT;

« B X0/ OOCYXXJICHHsI 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOUN TEMHI,
poOJIeMbl, peIraeMoi 3aJa4u, BBICKA3bIBaTh WJEH, HAIICIICHHBIC HAa MOMCK
pelIeHns, COIOCTaBIATh CBOUM CYXACHUS C CYXJICHUSIMH JPYTHX
YYaCTHUKOB JHaJIora, OOHAPYKWUBATh PA3IUYME U CXOJICTBO TO3HUIIMH, B
KOpPpeKTHOH hopMe (popMynupoBaTh pa3HOTIACHs, CBOH BO3PAKCHUS;

* MPEACTABIATH PE3yJIbTAThl PEIICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIICAOBAHMUS,
IIPOCKTa, CAMOCTOSITEILHO BEIOMPaTh (DOPMAT BBICTYILICHHS C YIETOM 3a7a4
MPE3CHTAIIMU U OCOOCHHOCTEHN ayuTOPHH;

 TMOHMMAaTh U HUCMOJIH30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIAUBUAYAIHHOMN
pabOTHI IPH PEIICHUN YICOHBIX MAaTEMAaTHYCCKUX 3314,

 MPUHUMATH II€JIb COBMECTHOM NESATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pacmpeaeisiTh BHIbI padoT, 0roBapuUBaThHCA,
00CYXXJ1aTh MPOLIECC U PE3YJAbTAT PabOThI, 0000IIaTh MHEHHS HECKOJBKHX
JIFO/IEH;



+ y4yacTBOBaTh B TIpYNNoOBbIX ¢Gopmax paboTel (0OCykIaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOIHATH CBOIO YaCTh pabOThI
U KOOPIAMHHUPOBAaTH CBOMU JEWUCTBHS C JPYrMMU WICHAMH KOMAaHJbI,
OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC ACHCTBUS

Camoopranusanus:

+ CaMOCTOATEJIBHO COCTAaBJSATH IUIAH, aJTOPUTM pelleHus 3aaadd (WIh ero
4acTb), BBIOMPATH CMOCOO pelieHusi ¢ y4€TOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ y4ETOM HOBOM MH(POpPMAIIUU.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

* BJIQJIETh CIIOCOOAMHM CaMONPOBEPKU, CAMOKOHTPOJIS IpoLiecca U pe3ysbTara
pelIeHus] MaTeMaTHYeCKOM 3a/1auu;

 TPEIBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUM 3a/1a4H,
BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIeHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBUE PE3yJbTaTa AESITEIbHOCTU IOCTABJIEHHON IeNu U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JOCTHKEHUS WIM HEIOCTH)KECHMsS LIEJH,
HaXOJIUTh OLIMOKY, aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 9 kiacce oOydYarOIUICS TOIYYUT CIETYIONINE
MPEIMETHBIE PE3YTbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIMH OCTPHIX VYIJOB, HAXOAWTh C UX
MOMOIIBI0  Pa3JIMYHBbIE DJIEMEHTHI MPSIMOYTOIBHOTO TPEYTrOJdbHUKA («pelIeHne
MPSIMOYTOJIEHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KAIBKYIATOPA) ITHHBI
Y YTJIBI JUTSI HETAOJUYHBIX 3HAYCHUH.

[Tonp3oBaThCs GpopMyIamMu PUBEACHHSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIi HAXOXKJICHUS COOTHOIICHHH MEXIy TPUTOHOMETPUIECKUMU
BEITUIMHAMH.



Hcnonws3oBath T€OpEeMbl CUHYCOB U KOCUHYCOB JJISI HAXOXJEHUS Pa3IMUYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJbHUKOBY»), MPUMEHSITH WX MPH
pElIeHNN TeOMETPUYECKUX 3a/1au.

Brnanerp monatusiMu  mpeoOpazoBaHus — MOA0OMs, COOTBETCTBEHHBIX
A7€MEHTOB MoJ00HBIX puryp. [lonp30BaThCs CBOMCTBAMHU MOI00US MPOU3BOJIHHBIX
buryp, ymeTh BBIUHMCISTH JJIMHBI M HaXOAUTh YIibl Yy TOAOOHBIX (uryp.
[IpumensaTh cBoOWMCTBa TOAOOMS B NPAKTUUECKUX 3ajJadyaX. YMETh MPUBOJUTH
MpUMEPHI TOTOOHBIX GUTYP B OKPYKAIOIIEM MHpE.

[Tonb30BaThCsl TEOpEeMaMu O TPOU3BEICHUHN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh WX TE€OMETPUYECKUN U (U3UYECKUI
CMBICJI, TIPUMEHSITh HX B PEHICHUU TEeOMETPUYECKUX M (DU3NYECKUX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKESHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSITH €ro B
pEIIeHNY TeOMETPUIYECKUX U MTPAKTHIECKUX 3ada4.

Brnanerp MOHATUSMH MPaBHWIILHOTO MHOT'OYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPY>KHOCTH W PaJMAaHHON MEpbhl yIjia, YMETh BBIYUCIIATH IUIOMIAb
Kpyra u ero yactei. [I[puMeHATs NoJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxomute ocu (MM LIEHTPHI) CUMMETpUU (GUTYp, TPUMEHSTH JIBHKECHHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh TONyYeHHBIC 3HAHHUS HA MPAKTHKE — CTPOUTh MATEMATHYECKUE
MOJICITH JIJIS 3a/1a4 PEaTbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM IOA00US M TPUTOHOMETPUYECKHX (YHKIUH (IOJIB3YysACh, TJIC
HEO0O0XO0UMO, KAJIbKYJISITOPOM).






TEMATHYECKOE INTAHUPOBAHHUE 9 KJTACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (ungposkre)
° n/m
NMPOrpaMmblI Beero Kontpoabubie | I[lpakTuueckue 00pasoBaTeLHbIe
padoTsbI padoThI pecypenl
Tpuronomerpus. TeopemMbl KOCHHYCOB U bubnuoreka [IOK
1 CUHYCOB. Penienue TpeyroibHUKOB 16 1 https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue momoOusi. MeTpudeckue bubmuorexa [JOK
2 10 1 https:
COOTHOUIEHUS B OKPYKHOCTHU ttps://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 BexTopet 12 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 JlexapTOoBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 https://m.eds00.ru/7f41a12c
[IpaBunbHbIE  MHOTOYroJbHUKU.  [lnuHa G [IOK
nonmoTexa
OKPY>KHOCTH U ILIOLIAb Kpyra.
> by . Py 8 https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
bubmuoreka [JOK
) HBHOKCHHUS II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs bu6mmoreka [JOK
! 3HAaHUU / 2 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

KonuuyectBo 4yacos DJIeKTPOHHbIE
Ne JlaTa uudposeie
i Tema ypoka Beero Kontpoabusie | Tpaktuueckue | wsyuenus o0pa3oBaTe/ibHbIE
paGoThI paGoThI pecypent

Ornpenenenre TPUTOHOMETPUIECKUX bubnuorexa [JOK

1 ¢dbynakuumii yrios ot 0° mo 180° 1 https://m.edsoo.ru/8al424bc

2 dopMyITBl IPUBEICHUS 1 ABTOpCKas PE3eHTALHS

3 1 bu6moreka [IOK
Teopema xocurycos https://m.edsoo.ru/8a14336c
3akperuienue o teMe "Teopema bubmuorexa [JOK

4 KOCUHYCOB" 1 https://m.edso0.ru/8a14336¢

5 Bxomanas koHTpoOJIbHASI paboTa 1 1

bu6mmoreka [JOK

6 Teopema crmycos 1 https://m.eds00.ru/8al42e8a
3akperuienue o teme "Teopema

7 CHIYCOB" 1 ABTOpCKast pEe3eHTAUS
O06006111EHNE u CHUCTEMATHU3AINS] bu6mmoreka [JOK

8 3HaHuu no teMe "Teopema cuHycoB" 1 https://m.edsoo.ru/8al42d5e
HaxoxxneHne  UIMH  CTOPOH W bubnuoreka [IOK

9 BEJIMYUH YIJI0B TPEYTOJIbHUKOB 1 https://m.edso0.ru/8a1430b0

bu6mmoreka [JOK
10 Pemenue TpeyroapHuKoB 1

https://m.edsoo.ru/8al42ac0
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3akperuienue o teme "Pemienue

bubmuoreka [JOK

11 TPEYrOJIbHUKOB" https://m.edsoo.ru/8al42ac0

12 O060011IeHNe U CUCTEMATHU3AIIHS bubmuoreka [JOK
3HaHuU 1o Teme "Pemenue https://m.edsoo.ru/8al42ac0
TPEYroJbHUKOB"
CamocrosTrenbHas paboTa 1o Teme bubnuorexa [JOK

13 "Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8al42ac0
[IpakTHueckoe NpUMEHEHHE TEOPEM bubnuoreka [IOK

14 CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8a142c3c
3akpernyieHue mo TemMe

15 "IIpakTuecKkoe MPUMEHEHUE TEOPEM ABTOpCKASI TPE3CHTALINS
CHHYCOB M KOCUHYCOB"
KonTponbHas pabora no teme bubmuorexa [JOK

16 "Pemienne TpeyroabHUKOB" https://m.edsoo.ru/8a14392a

bu6mmoreka [JOK

17 [Tonsatue o mpeoOpa3zoBaHUU T0A00US hitps://m.edso0.ru/8a143ab0
CoOTBETCTBEHHBIE DJIEMEHTHI bu6mmoreka [JOK

18 MoA0OHBIX (pUryp https://m.edsoo.ru/8al43de4
3akperieHue o TeMe

19 "CoOoTBETCTBEHHbIC ABTOpCKasl Mpe3eHTAIINS
3JIEMEHTHI MOAO0OHBIX Guryp"
Teopema 0 Ipon3BeIEHUN OTPE3KOB

20 XOpJ, TEOpEMA O IPOU3BEICHUN Bu6miorexa IIOK

OTPE3KOB CCKYIIUX, TCOpPEMA O
KBaapare KacaTelbHOUI

https://m.edsoo.ru/8a14406e
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3akpernenue no teme "Teopema o
MPOU3BEJICHUN  OTPE3KOB  XOPJ,

21 Teopema 0 IPOM3BENCHHUH bubmnoreka IIOK
OTPE3KOB CEKYIMX, TEOpeMa O https://m.edsoo.ru/8al441a4
KBaJpare KacareabHON"

22 O06o001IEeHe U CUCTEMAaTH3aIUs bubmuoreka [JOK
3HaHun 1o Teme "Teopema o https://m.edsoo.ru/8al442da
MPOM3BEJCHUNA  OTPE3KOB  XOPI,

TeopeMa 0 MIPOU3BEICHUU

OTPE3KOB CEKYIIHX, TeopemMa o

KBaJlpaTe KacaTeIbHOU"

[IpumeHneHre TeopeM B pEUICHUH bubmuorexa [JOK

23 reOMETPUUYECKUX 3a]a4 https://m.edso0.ru/8a143f06
3akperuienue o teme "lIpumenenue

24 TeOopeM B PellleHUH TeOMETPHUUYECKHX bubnmorexa LIOK
3aaq” https://m.edsoo.ru/8a1443fc
O606menue o teme "[IpuMenenne

25 TEOpPEM B PELIEHUH FE€OMETPUYECKUX Bubnmorexa IOK
samaq” https://m.edsoo.ru/8a144578
[Ipomexxyrounas KOHTpOJIbHAS bubnnoreka [JOK

26 pabora 3a 1 momnyroaue https://m.edsoo.ru/8al1447a8
Onpenenenue BEKTOPOB.

97 dOusndeckuit u bu6mmoreka [JOK
FeOMETPUYECKUI CMBICII https://m.edso0.ru/8a144960

BEKTOPOB
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CnoxeHue M BBIYUTAHHUE BEKTOPOB, bubnmoreka [JOK

28 YMHOKEHHUE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
3akperienue mo teme "CroxeHue

29 u BBIUNTAHHUE BEKTOPOB, bubnmorexa LHOK
YMHOKEHHE BEKTOpa Ha THCI0" https://m.edsoo.ru/8a144d52
O6oOmenne W cUCTeMaTU3aLUs
3HaHuuM 1o Teme "CloxeHue u

30 BbIUMTaHHUEC BEKTOPOB, ABTOpCKas Mmpe3eHTanus
YMHOEHHUE BEKTOpa Ha YnCII0"
Pasnoxxenne Bekropa 10  JIBYM

31 HEKOJUTMHEApHBIM BEKTOPaM ABTOpCKasl IIPC3CHTALIH

32 bu6mmoreka [IOK
KoopauHarsi BexTopa https://m.edsoo.ru/8al44fbe
CkansipHoe NpOU3BECHHE BEKTOPOB,

33 €ro NpUMEeHEHHUEe JJIs1 HaXOKICHUS bubnnorexa [IOK

https://m.edso0.ru/8a14539¢c

JUIMH U yTJIOB
3akperuienue no teme "CkaiasipHoe

2 MPOU3BEACHUE  BEKTOPOB,  €ro Bu6nuoreka [JOK
HPAMCHCHUC UL HaXOXKICHUA https://m.edsoo.ru/8a14550e
JUIMH U YTJIOB"
Pemenne 3a7a4 ¢ mOMOIIIBIO bubmuoreka [JOK

35 BEKTOPOB https://m.edsoo.ru/8al44c3a

36 3akperuienue no teMe "Permenue bubnuoreka [JOK

3a/1a4y ¢ MOMOILIbIO BEKTOPOB"

https://m.edsoo.ru/8a1458c4
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[IpuMeHeHre BEKTOPOB [l PELLICHUS

37 3a1a4d GU3UKU
KonTtposnsHas paboTa o teme bubmmoreka [IOK
38 "Bexrops" https://m.edsoo.ru/8a145b08
JlexkapTOBBI KOOPAMHATHI TOUEK Ha
39 TJIOCKOCTH
. bubmmoreka [{OK
40 YpaBHeHHe NpAMOK https://m.edsoo.ru/8a145c48
3akperieHue no Teme ""YpaBHeHHE
41 npssmMon"
bu6moreka [IOK
42 YPaBHCHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunats! Touek nepeceueHus bubmuorexa [JOK
OKPY>KHOCTH U NMPAMOI https://m.edso0.ru/8a146620
Meton KOOpJIUHAT npu
44 pelieHuu PEOMETPHYECKHX brbmmorexa LIOK
3a1a4, PAKTHYECKHX 337124 https://m.edso0.ru/8a146620
3akperuieHue 1o Teme
45 "Meton  KOOpAMHAT  TIpHU Bu6auorexa [OK

penieHun F€OMETPUYCCKHUX
3a/1a4, TPaKTUYECKUX 3a71a4"

https://m.edso0.ru/8a146620
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O0001eHueE ©W  cucTEeMaTU3alUs

3Ha 0 eme "MeTto
46 K}SOHHEHaT ' I TI/IM emegni bubmorexa HOK
PA P P https://m.edso0.ru/8a146620
T€OMETPHYCCKUX 3a/ad,
MpaKTUYECKuX 3as1ay"
KonTtposnsHas paboTa o teme
47 " JlekapTOBbI KOOPAMHATHI HA E;I@.I/I;I()Te;(a HO}; L4660
mockoctn" ps://m.edso00.ru/8al46e0e
[IpaBunbHBIE MHOTOYT OJIbHUKH, bubnuorexa [JOK
48 BBIYMCJICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6moreka [IOK
49 Hucno x. Jlmana OKpyKHOCTH https://m.edsoo.ru/8a1472c8
3akperienue no teme "HYuco m. bubmuorexa [JOK
S0 JnvHa okpyxHocTr" https://m.edsoo.ru/8al4714c
51 JlnvHa TyTH OKPY>KHOCTH
bu6mmoreka [JOK
52 PanuanHad Mepa yria https://m.edsoo.ru/8al4714c
bu6mmoreka [JOK
53 IInomaze xpyra, CeKTOpa, CerMenTa https://m.eds00.ru/8a147426
3akpersienne 1o Teme "[liomans bu6mmoreka [JOK
54 Kpyra, cekTopa, cermeHra" https://m.edso0.ru/8a147750
OO6o0meHne W CUCTeMaTH3aIHs
55 3HaHMM 1o TeMme "Tliomans Bubmmorexa [IOK

Kpyra, CeKTopa, cermeHTa"

https://m.edsoo.ru/8a147750
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bubmuoreka [JOK

56 TIOHATHE O ABIOKCHUH ILIOCKOCTH https://m.edsoo.ru/8al47c82
; . bubnuorexa [JOK
5 1lapannenbHEIA IEPEHOC, IOBOPOT https://m.eds00.ru/8a147f16
3akperieHue o TemMe bubnuorexa [JOK
58 "[TapamiensHbIi IEpEHOC, TOBOPOT" https://m.edso00.ru/8a147f16
O6o0menne u cCUCTeMaTU3AIMS
3HAHUH o TeMe
59 " . ABTOpCKast pe3eHTanust
[TapamiensHbII IIEPEHOC,
moBopoT"
50 CamocrosTenbHas paboTa 1mo TemMme
"[TapaynenbHbIi IEPEHOC, TOBOPOT"
[Ipumenenre ABMKEHUI TPU bubmuorexa [JOK
61 pELIeHNH 3a/1a4 https://m.edso0.ru/8a1480e2
KonTtponpHas padoTa o remam
62 "[IpaBunbHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBUKEHHS TIIOCKOCTH"
[ToBTOpEHME, 000011IeHHE,
cUCTeMaTH3aIus 3HAHUH.
63 N3mepenue r€OMETPUUYECKUX bubmorera [JOK
P P https://m.edsoo.ru/8a148524
BEITUYHH.
TpeyroapHUKH
[ToBTOpEeHnue, 06061IeHNE,
CUCTeMAaTH3aIlHs 3HAaHHH. Bubmnoreka LIOK
64
[TapamienbHbIE U IEPIICHAUKYIISAPHBIE https://m.edso0.ru/8a148650
MpsIMBIE
65 [ToBTOpeHue, 060061IeHNE, ABTOpCKast Ipe3eHTaIns



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650

CHCTEMAaTH3aLMs 3HAHUH.
OKpYyXHOCTb U KpYT.
['eomeTpuueckre MOCTPOCHUS. YTIIbI
B OKPY>KHOCTH

[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3anus 3HaHu. Brincanuwie

66 W OTTHCAHHBIE OKPYKHOCTH 1 ABTOpCKas npe3eHTanus
MHOT'OYI'OJIbHUKOB
bu6moreka [IOK
67 Hrorosas koHTpoNbHAA paboTa 1 https://m.eds00.ru/8a148920
[ToBTOpEeHue, 06o0IICHNE,
68 cUCTEMAaTU3alys 3HaHUI 1
OBIIEE KOJJMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHUAJIBI 1JIAA YYEHUKA

* I'eomerpus, 7-9 kmaccol/ Atanacsan JI.C., byryzos B.®., Kagomnier C.b. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»
METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Marematuka. ['eomerpusi : 7—9-e kinaccol : 6a30BbI YPOBEHb : METOJUYECKOE
nocobue k M34 npeameTHoON TUHUM yueOHUKOB 1o reometpun JI. C.
Artanacsina, B. ®@. byrysosa, C. b., Kagomuesa u np./ — 2-¢ u3., crep. —
Mockaa :

[Ipocsemenue, 2023. — 48 c.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas snexkTponHas mkosna. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Aunekc. YaueOnuk» https://education.yandex.ru/home/

«AKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onmnaitay . https://edu.sirius.online

«MapkeTmeic 00pa3zoBaTEIbHbIX YCIYyT»

«SIHaekc, «1Cpw», «Yuu.py», «CxkatieHry, «Konsapjc»,
uznatenbcTBO «IIpocBemenne» u apyrue. https://elducation.ru/
«uTeprerYpok» —. https://interneturok.ru/

Oo6pazoBatenpbHas  1iatdopma  «Jlekta» . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/
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