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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENENIUTh T€OMETPUUYECKYI0 (DUTypy, ONUCATH CIOBAaMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMiCs YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh ONPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoOWEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiiacce
— 68 yacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HenlelN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI ITPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3a1ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUHU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anmHa  (MOIyNb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HalpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HajJ BeKTOpamH. PasznoxeHue BEeKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIIpHOE IIPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJAMHATaX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTon KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunpHBIE MHOrOYroJpHUKHM. [[nmHa oOkpyxkHOcTH. I'pagycHas u
paauaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkKHocTeil. Ilmomane xpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (sreMeHTapHbIe
npenacrasienus). [lapamnensasiii nepenoc. [loBopor.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON

ACATCIBbHOCTH,
[okymeHT co3aaH B anekTpoHHon chopme. Ne 60 ot 19.02.2024. UcnonHutens: LLiepbuHnHa O.U. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 5 n3 21. CtpaHnua cosgana: 19.02.2024 14:33 =¥ TATAPCTAH



6) ¢usuuyeckoe BocnuTaHue, (POpMHPOBaAHHE KYJbTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKKH MATEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHHMMATH, (OpMyIHpOBaTH U  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,

YCIIOBHBIC,
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e BBISBIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M WU
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejiaratb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3bupaTh TOKA3aTEIBCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSMBIE U OT
MPOTUBHOI0), MPOBOAUTH CaMOCTOATEIBHO HECIIOXKHBIE J10Ka3aTelIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpATH cHoco0 pemieHUs y4yeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BAPDUAHTOB pEIICHUS, BbIOUpPATh HauOoiee MNOAXOASIINMNH C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCIOJIb30BAaTh BOMNPOCHI KaK HCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE U JIaHHOE, (OpMHUpPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIAHY HECIOKHbBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pA3BUTHUE IMIPOLECCA, a TAKKE BBIABUTATH
MPENOJIOAKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJISITH HEIOCTATOYHOCTh W HW30BITOYHOCTh WHGMOPMAIMH, IaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOWpATHh, AaHAJIU3UPOBATH, CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BbIOMpaTh (opmy mnpencraBieHus UHGOPMAMM W  HWILIIOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMHU;

e OIICHUBATh HAAEKHOCTh HH(POpMAIMU TI0 KPUTEPUSIM, TPEAJIOKESHHBIM
YUHUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH

U LETSIMU OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
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B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

e B X0J1€ 00CYXJEHHS 33aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOI Gopme popMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;

e TMPEACTABIAThH pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

e IIOHMMATh U WCIOIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaIbHOM
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

e IIPUHUMATH LIE€JIb COBMECTHOM JEATENBHOCTH, IJIAHUPOBATH OPraHU3aLIUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHHUSI HECKOJBbKUX
JIIOJICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCy)aeHusd, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOIIMKA MPOAYKT MO KPHUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJISATH IJIaH, aJIFOPUTM PELIEHUs 3aJaud (UM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pEILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELIEHUN 3a7a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LN U
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JOCTHIKEHHUS WIM HEIOCTHKEHHUS UENH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
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K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSAMOYTOJBHOTO TPEYroJbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIHMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM ISl HAXOXJEHUS COOTHOLICHHH MEXIY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKJICHUS Pa3IuYHbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Brnagete moHsATMSMH — npeoOpa3oBaHHMS — NOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMU MOI00US TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMETh MPHUBOJUTH
IpUMEpPBI OT0OHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJI, TNPUMEHATh HMX B PEHICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHUS JUIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELIEHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

BraneTe NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphI yria, yMETh BBIUUCIATH ILIOIIAJb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasx.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MATEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodbus. Merpuyeckue 10 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J{THA
5 0119 HOCTH U TJIO yel; b Kpyra 8 8 bubmorexa LOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoreka IIOK
0 JlBIKeHIA LIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 7 1 but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0

[okymeHT co3aaH B anekTpoHHon chopme. Ne 60 ot 19.02.2024. NcnonHutens: LLiepbuHnHa O.U.
Ctpanuua 10 u3 21. Ctpanuua cosgara: 19.02.2024 14:33

Il INIEKTPOHHBIN
=¥ TATAPCTAH


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

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 OrnpeznenieHne TPUrOHOMETPUIECKUX 1 bubnnoreka [JOK
¢bynkuuit yrimos ot 0° go 180° 05.09.2023  https://m.edsoo.ru/8al424bc
2 DopmyIbl TpUBEICHUS 1 08.09.2023
3 Teopema KOCHHYCOB 1 bubmmorexa [TOK
p Y 12.09.2023 @ https://m.edsoo.ru/8a14336¢
4 T 1
eopeMa KOCHHYCOB 15.09.2023
5 TeopeMa KOCHHYCOB 1 bubmorexa HOK
P 4 19.09.2023  https://m.edsoo.ru/8al142d5e
6 Teopema cuaycOB 1 bubmorexa LOK
p Y 22.09.2023 @ https://m.edsoo.ru/8al142e8a
7 T 1
eopeMa CUHYCOB 26.09.2023
8 T 1
eopeMa CUHYCOB 29.09.2023
9 Haxosxnenue 1jiuH CTOPOH U 1 bubnmnoreka [JOK
BEJIMYUH yTJIOB TPEYTOJILHUKOB 03.10.2023  https://m.edsoo.ru/8a1430b0
10 Pertenne TpeyroisHUKOB 1 bubnnorexa LIOK
eyt 06.10.2023 | https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyrosibHIKOB 1 bubmuorexa [JOK
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10.10.2023  https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroiabHIUKOB bubmmorexa [JOK
13.10.2023  https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyrosbHIKOB bubmmorexa [JOK
17.10.2023  https://m.edsoo.ru/8al42acO
14 [IpakTueckoe NpUMEHEHNE TEOPEM bubmumoreka [IOK
CHUHYCOB U KOCHHYCOB 20.10.2023  https://m.edsoo.ru/8al42c3c
15 KonTponbnas pabora no teme
"Pemienue TpeyroibHUKOB" 24.10.2023
16 [IpakTHyeckoe NpUMEHEHHUE TEOPEM bubnuorexa [JOK
CHUHYCOB M KOCUHYCOB 27.10.2023  https://m.edsoo.ru/8al4392a
17 [TonsTre 0 mpeodpazoBaHUU bubnnoreka [JOK
1o100ust 07.11.2023  https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubmuorexa [JOK
0100HBIX (pUryp 10.11.2023  https://m.edsoo0.ru/8al43de4
19 CoO0TBETCTBEHHBIE PJIEMEHTHI
mo00HbBIX pUryp 14.11.2023
Teopema o mpon3BeIEHUH OTPE3KOB
20 XOpI, TEOpEMA O NPOU3BEICHUH bubnnorexka [JOK
OTPE3KOB CEKYIINX, TEOpeMa O 17.11.2023 @ https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeIbHOM
Teopema 0 MpoU3BEICHUU OTPEZKOB
21 XOpJ, TeoOpeMa O IPOU3BEICHUU bubnuorexa [IOK
OTPE3KOB CEKYIINX, TEOpeMa O 21.11.2023  https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 IpOU3BENECHUU OTPEZKOB
22 xopg Teopelxlq)a 0 pr.)[I/ISBe,Z[eHI:II/I bubmmorexa [JOK
’ 24.11.2023  https://m.edsoo.ru/8al442da
OTPE3KOB CEKYIIHNX, TEOPEMA O
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KBaJpaTe KacaTeJIbHOU
93 [IpumeneHnue TeopeM B pelieHUur bubnnoreka [HOK
F€OMETPUUYECKHX 3a/1a4 28.11.2023  https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pelieHun bubnmoreka [JOK
r€OMETPUUYECKHX 3a/1a4 01.12.2023 | https://m.edsoo.ru/8al443fc
25 [IpumeneHne TeopeM B peLIEHUU bubmumoreka [IOK
F€OMETPUUYECKHX 3a/1a4 05.12.2023 | https://m.edsoo.ru/8a144578
Omnpenenenre BEKTOPOB.
26 Du3nuecKuil 1 TeOMETPUIECKUI bubmmorexa [JOK
R 08.12.2023  https://m.edsoo.ru/8al447a8
CMBICII BEKTOPOB
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnuorexa [JOK
27
YMHOKEHHE BEKTOPA HA YUCIIO 12.12.2023  https://m.edso0.ru/8a144960
28 CnoskeHue ¥ BEIUUTAHUE BEKTOPOB, bubnuotexa [JOK
YMHOXEHHE BEKTOpa Ha YUCIIO 15.12.2023  https://m.edsoo.ru/8al44a8c
KonTponbHas padota no teme
29 "IIpeobpa3oBanue mo1o0us. bubnuoreka [IOK
Metpudeckne COOTHOIICHUS B 19.12.2023  https://m.edso0o.ru/8a144d52
OKpPY>XKHOCTH"
30 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO 22.12.2023
31 Paznoxenune BekTopa 1o 1ByM
HEKOJJINHEAPHBIM BEKTOpaM 26.12.2023
32 Koopaunats! BekTopa bubmmorexa [JOK
P P 29.12.2023  https://m.edsoo.ru/8al44fhe
CkansipHoe MpoU3BeIEHUE BEKTOPOB,
33 €ro MpUMEHEHHUE JUIsl HaX0KICHUS bubmmorexa [JOK
09.01.2024  https://m.edsoo.ru/8al4539c
JUIUH U YTJIOB
34 CkansipHoe MpoU3BeIEHUE BEKTOPOB, bubnmoreka [JOK
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€ro MPUMEHEHHE ST HaXOXKICHHUS 12.01.2024  https://m.edsoo.ru/8a14550e
JUIMH U YTJIOB
35 Pemenue 3aga4 ¢ moMoIIbIo bubmuorexa [JOK
BEKTOPOB 16.01.2024  https://m.edsoo.ru/8al44c3a
36 Pemenue 3agad ¢ momolIibro bubmuorexa [JOK
BEKTOPOB 19.01.2024  https://m.edso0.ru/8a1458c4
37 [IpuMeHEeHHE BEKTOPOB IS PEIICHUS
3a/1a4 (GU3UKH 23.01.2024
38 [IpumeHeHne BEKTOPOB JIJIsl PELICHUS bubnnoreka [JOK
3anaq pusuKu 26.01.2024  https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
IIJIOCKOCTH 30.01.2024
. bubnuotexa [JOK
40 ¥paHerine piMoit 02.02.2024 https://m.edsogru/8a145c48
41 VYpaBHeHHE NpsAMON 06.02.2024
42 YpaBHEHHE OKPYKHOCTU bubnuorexa LIOK
09.02.2024  https://m.edsoo.ru/8al4635a
43 Koopaunats! Touek nepecedeHns bubnnorexka [JOK
OKPY>KHOCTH U TIPSMOM 13.02.2024  https://m.edso0.ru/8a146620
MeTo KOOpAMHAT TIPH PEIICHUN
44 r€OMETPUYECKHX 3a/1aY, 16.02.2024
MPAKTUIECKHX 337124
MeTo KOOpAMHAT TIPU PEIICHUU
45 F€OMETPUYECKUX 3aj1ay, 20.02.2024
MPAKTUYECKHX 3a7a4
16 Meroa KOOpAUHAT IPU PELICHUN
F€OMETPUYECKUX 3aj1ay, 27.02.2024
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MPAKTUYCCKHX 3a/1aU
KonTposbHas paboTa 1mo teme
47 " JlekapTOBbI KOOPJUHATHI HA bubmmorexa [JOK
P " PA 01.03.2024  https://m.edsoo.ru/8al46e0e
IUIOCKOCTHU
48 [IpaBunBbHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYHCJICHUE UX DJIEMEHTOB 05.03.2024 | https://m.edsoo.ru/8al46fda
bu6mmorexa [IOK
4 q )
o HCI0 T JUTHHA OKpYIKHOCTH 12.03.2024  https://m.edso0o.ru/8a1472c8
bubmuoreka [JOK
50 Hueno m. Jlamia OKpykHOCTH 15.03.2024  https://m.edsoo.ru/8al4714c
51
JlnmuHa Tyru OKPYKHOCTH 19.03.2024
52 Pangmannas mepa yria bubmmorexa LHOK
payr 22.03.2024 | https://m.edsoo.ru/8al4714c
53 ITnomane kpyra, cexTopa, CEerMeHTa bubmorexa [IOK
HIaI> Kpyrd, pa, 02.04.2024  https://m.eds00.ru/8al47426
54 IImomane kpyra, cekTopa, cCerMeHTa bubmmorexa LHOK
Tt Kpyra, pa, 05.04.2024  https://m.eds00.ru/8al47750
55 ITmomane Kpyra, ceKTopa, CErMeHTa bubmmorexa LHOK
HIat> Kpyrd, pa, 09.04.2024  https://m.edsoo.ru/8a147750
56 TTousTie 0 IBMKEHUM TUIOCKOCTH Eubmorexa IIOK
g 12.04.2024  https://m.edsoo.ru/8al47c82
57 ITapamnensHbIi mEpeHOC, TOBOPOT bubmmorexa [TOK
P P ’ p 16.04.2024  https://m.edso0.ru/8a147f16
58 [TapayuienbHBIN IEPEHOC, TTOBOPOT bubmmorexa LOK
P P ’ p 19.04.2024  https://m.edsoo.ru/8al147f16
59 i
[TapamiensHbIi IEpeHOC, TOBOPOT 93.04.2024
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60

[TapannenpHbIi IEPEHOC, TOBOPOT

26.04.2024

61

62

63

64

[IpuMeHeHne NBUKEHUN ITPU
peuieHuu 3anay

[ToBTOpeHME, 0000IIECHNE,
cucremaTusanus 3Hanuil. IsmMepenue
F€OMETPUYECKHUX BEITUYHH.
TpeyroapbHUKN

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHui. 3mepeHue
F€OMETPUYECKHUX BEITUYHH.
TpeyroapHUKH

[ToBTOpeHME, 0000IIECHNE,
CUCTEMaTHU3aIMs 3HAHUH.
[TapamiensHbie U
MePIEeHIUKYIIIPHBIC TIPSIMbIE

30.04.2024

03.05.2024

07.05.2024

10.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/8a1480e2

bu6mmorexa [IOK
https://m.edsoo.ru/8a148524

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

66

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAHUM.
OKpy>KHOCTb U KpYT.
I'eomeTprueckue nocTpoeHus. Y bl
B OKPYXXHOCTHU

[ToBTOpenue, 0600MIEHNE,
cUCTeMaTHu3alis 3HAHHH.
BnucanHble ¥ OMCaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

14.05.2024

17.05.2024

67

Wrorosas koHTpoJsIbHAs paboTa

21.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, 060061IeHNE,
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cucTeMaTu3anusd 3HaHUU

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpus: 7-9-e kitaccol: 0a30BbIi YPOBEHB: yUeOHHUK, 7-9
knaccel/ AtanacsH JI.C., byry3os B.®., Kagomues C.b. u npyrue, AkuronepHoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
MeTtoaudeckue peKkoMeHIauu. 9 kiacc :

y4ae0. mocodue 1 0011e00pa3oBat. OpraHu3aui /

[JI. C. AtanacsH, B. @. byry3os, FO. A. ['na3koB u

ap.]. — M. : IIpocsemenue, 2015. — 96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudmkaT: 29D8D20018B0FB864FEBO81F19CB1274
Bnapeney; WepbuHuHa Onera MBaHosHa
HenctevteneH ¢ 05.06.2023 oo 05.09.2024
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Jluct cornacoBaHus k gokymeHTy Ne 60 ot 19.02.2024
WHununaTop cornacoBanus: LepbuHnHa O.U. OupekTop
CornacoBaHune nHnyuunposaHo: 19.02.2024 14:33

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 lepbutmta O.U. 19.02.2024 - 14:33

[okymeHT co3paH B anekTpoHHon chopme. Ne 60 ot 19.02.2024. NcnonHutens: LLiepbuHnHa O.U. N IIEKTPOHHbIA
CtpaHuua 21 u3 21. CtpaHuua cosgada: 19.02.2024 14:33 =¥ TATAPCTAH



