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HOACHUTEJIBHASA 3AIINCKA

[IpakTUKyM 1O TreOMETPUM KaK OJUH W3 OCHOBHBIX pa3/ieliOB IIKOJIbHOMN
MaTeMaTUKH, UMEIONIUN CBOEH 11eJIbl0 00€CTIEUUTh U3yUeHUE CBOMCTB U pa3MepoB
buryp, uX OTHOLIEHUN M B3aMMHOE PACIOJIOKEHHE, ONMHUPAETCS Ha JIOTMYECKYIO,
JI0OKa3aTEIbHYI0 JIMHUIO. [IeHHOCTh M3ydeHHsl T€OMETPUU Ha YPOBHE OCHOBHOTIO
oO1ero oOpa3oBaHMs 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS IPOBOJUTH
JIOKA3aTEIbHBIC PACCYXKICHHS, CTPOUTH JIOTUUECKAE YMO3AKIIOUCHHUS, TOKA3hIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB,
dbopmyIUpoBaTH OOpPATHBIE YTBEPKACHUS.

BTopoil 1nenbi0 M3y4YeHUs] TE€OMETPUU SBIISIETCA MCIOJB30BAaHHE €€ Kak
WHCTPYMEHTA NIPU PEUIEHWH KaK MATEMaTUYECKUX, TaK W IMPAKTUYECKHX 3a]1ad,
BCTPEYAIOMIMXCS B peanbHOM Ku3HH. OOydYaromuiicss MODKEH HayYUThCS
ONpPENCNIUTh T€OMETPUUYECKYI0 (UTypy, OMHUCATh CIOBAMU JAHHBIA YEpTEXK WIHU
PUCYHOK, HAaWTH TUIONIA/b 3€MEJILHOT0 y4acTKa, paCCUUTAaTh HEOOXOIUMYIO JTUHY
ONTOBOJIOKOHHOTO Ka0enss wiu Tpedyemble pa3Mephbl Trapaxka Uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIHUTEIbHAS JIMHUS B U3YUYEHUH T€OMETPUM.
[Ipu pemieHuu 3a7a4 MPaKTUUECKOrO XapakTepa OOYydYaroIIUiCS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJICIM  PEaJIbHBbIX JKMU3HEHHBIX CHUTYyaluid, MPOBOIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO PE3yibTaTa.

KpaitHe BaxHO MNOTYEPKUBATH CBSI3M TEOMETPUU C APYTUMH y4YEOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOIL30BaTh OMPEICIICHUS] T€OMETPUUECKUX (PUTYDP
U TIOHSTHUM, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX yYMEHHH B (GU3HKE U
TEXHUKE. OTH CBsi3W HauOosiee SPKO BUIHBI B Temax «BekTopbi»,
«Tpuronomerpuueckne COOTHOIIEHUs», «Merton koopauHat» u «Teopema
[Tudaropar.

VYyebnsiii kypc «lIpakTukym 1O TE€OMETpUM» BKIIOUYAET CJEAYIOIIUE
OCHOBHBIC pazzienbl cojepkanus: «['eomerpuueckne (GUTYpbl U MX CBOHCTBAY,
«3mMepeHne TreoMEeTPpUYECKUX BEIUMYUH», «JlekapTOBbl KOOpAMHATHI Ha
MJIOCKOCTHY, «BekTopb», «J[BuxkeHus miaockoctuy, «[IpeoOpazoBanus mogoousy.

Ha uzydenne yueOHoro kypca «lIpakTukym mo reoMeTpuu» OTBOAMUTCS B 9
kiacce — 34 gacos (1 4aca B Heemio).



COJAEPXKXAHME OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB ot 0 gmo 180°. OcHoOBHOE
TPUTOHOMETPHYECKOE TOXK1€CTBO. DOPMYJIIbI IPUBEACHUS.

Pemienne tpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHUecKUX 3adad C HUCIOJb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanne mogodus. [Tomo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BENECHMH OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, amimHa  (MOAyJb)  BEKTOpa,  COHANPABJIEHHBIE  BEKTOPHI,
OPOTHUBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpALMM HaJ BEKTOpaMH. PazioxkeHue BeKkTOpa mo ABYM
HEKOJJIMHEAapHbIM BekTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKACHUS JUIMH U YTJIOB.

JlekapToBbI KOOpAMHATHI HA IUIOCKOCTH. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATaX, MepeceyeHre OKPYKHOCTEH M mpsMbIX. MeTon KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBunbHBIE MHOrOYroJbHUKH. [lnmmHa oOkpyxkHocTH. I'panycHas wu
paauaHHas Mepa yria, BBIUMCIEHUE JJIMH Iyr OKpyxkHocred. Ilmomanp kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHMSI TUIOCKOCTM M BHYTPEHHUE CUMMETpUHU GUTyp (dJIeMEHTapHbIE
npeactapienus). [lapannensubrii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «IIPAKTUKYM I10 TEOMETPUHN» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«IIpakTUKyM 11O F€OMETPUM» XaPAKTEPU3YIOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKaxX U NPUKIAAHBIX cepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, SBJIECHUH, MPOLEAYP IPpaKAaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHOW TPAEKTOPUU 00PA30BAHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HAayKh Kak cQepbl 4YeloBEeYeCKOU
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (GOpMHPOBAHHE KYJbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, IIaHUPOBAHUS MOCTYNKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJOBHUSAX HEOINPEICIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHM, B TOM YHCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYAaIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBblie jjornueckue 1eiicTBUA:

e BBIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUWH MEXIy HOHATUAMHU, (HOPMYIHPOBATH
ONpeleseHUsl  NOHSATHM, YCTAaHAaBIMBATh  CYLIECTBEHHBIA  MpPU3HAK
KJaccu(ukanuu, OCHOBaHUSA MJis OOOOIIEHHS W CpaBHEHUSA, KPUTEPUU
IIPOBOJIMMOI0 aHAJIMN3A;

e BOCIpPUHHUMATh, (OpPMyIHpOBaTH U  IPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTENIbHbBIE M OTpULIATEIbHBbIC, €AWHUYHbIC, YacTHbIE W OONIUE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30uparh 0Ka3aTelibcTBa MaTEMATHUYECKUX YTBEPKIECHUHN (MpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUIEHMs, BBIOMpAaTh HauboJiee MOAXOMAMI ¢  y4éToMm
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKHIA WHCTPYMEHT ITO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIOUIUE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBAaTh HWCKOMOE W JIaHHOE, (opMHpOBaThH
THIIOTE3Y, ApIYMEHTHUPOBAThH CBOIO ITO3HIINIO0, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIEHHI;

IIPOTHO3MPOBATh BO3MOXXKHOE pa3BUTHE IMpOIECcCa, a TAKXKE BBIIBHTaTh
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a/a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OopMaIUIO pa3TUYHBIX BUIOB U POPM IIPEICTABICHHUS;

BBIOMpATh (GopMy mpenacTaBieHuss HHGOPMAIMM UM UIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HMHGOPMALMUU [0 KPUTEPHUSM, MPEATIOKEHHBIM
y4HUTENIeM UIH CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIOBUAMU
" OcJsiMHU O6IH€HI/IH, SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYE€HHBIN pPe3yJIbTaT;

B X0Jie 00CYX/IE€HHS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, perraeMoi 3ajauu, BbICKa3blBaTh MJIEU, HAllEJIEHHbIE HA MOUCK
pelIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AHAJIora, OOHapyUBaTh paziMyuMe U CXOACTBO IMO3HIIMM, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAXKEHHUS;
IOPEACTABISATh  PE3yNbTaTbl  pPELIEHUs 3aJ1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BHICTYILICHUS
C YY€TOM 3aJa4 PE3EHTALNN U OCOOEHHOCTEHN ay/IUTOPHH;

NOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONW Y MHAUBUYaJIbHOM
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUI0
COBMECTHOM paboThl, pacnpenessitb BHABI pabOT, JAOTrOBapUBATHCS,
00Cy>XJaTh MPOLECC U PE3yJbTaT pabOThl, 0000IaTh MHEHHSI HECKOJIBKUX
JIFOJICH;

y4acTBOBaTh B TIPyNHoBBIX (opmax padoTel (0OCyxJIeHus, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbI U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThI
U KOOPAVMHMPOBATb CBOM JICHCTBUS C JAPYTMMH WIEHaMH KOMaH/[BI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

CaMOCTOSITETILHO COCTaBJIAThH IJIaH, alrOPUTM pPElIeHUs 3aJayd (WIH €ro
4acTb), BBIOMpATh CIOCOO pPELIEHHS] C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHThI pEIIEHUH C Y4ETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIAJETh CIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yabTrara
pelIeHNs] MaTEMaTUYECKOM 3a/1auu;

NPEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPU PEIICHUH 3a]1auH,
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JNEATEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSACHSTH MPUUYUHBI JOCTHKEHUS WM HEAOCTHXKCHUS LEIH,
HAXOJIUTh OMIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHNPEJMETHBIE PE3YJIBTATBI



K koHmy oOyueHuss B 9 KJjacce OOYYArOIIMICS TOMYYHUT CIEAYIOIIHE
IPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHYCCKUE (PYHKIIMM OCTPHIX YTJOB, HAXOAWUTh C WX
MIOMOIII0  Pa3JIMYHBIC D3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pelieHne
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMOIIBIO KATBKYJISATOPA) IITHHBI
Y YTJIBI JJIs1 HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaTbest opMynamMu TPUBEACHHS U OCHOBHBIM TPUTOHOMETPUIECCKUM
TOXKJIECTBOM JUII HAaXOXJICHHS COOTHOIICHHH MEXAY TPUTOHOMETPUYCCKUMHU
BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXACHUS Pa3IMIHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPHUMEHATh WX TpH
pEIIeHUN TEOMETPUUECKUX 3aad.

Brnagerp  moHsTHSAMH — mpeoOpa3oBaHUS  TOMO0HWsS, COOTBETCTBCHHBIX
aIeMEeHTOB Mo100HBIX Guryp. [lomb30BaThCsl CBOMCTBaMH MOJ00MS MPOU3BOIBLHBIX
buryp, yMeTh BBIUMCIATH JJIMHBI W HAXOAUTh YIIbI Y TMOAOOHBIX QUTYP.
[IpuMeHSTh CBOWCTBAa IMOAOOWS B MPAKTHYECKHX 33avax. YMETh MPUBOIHTH
IpUMEPHI TOJOOHBIX (GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEIACHUHN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcsl BEKTOpPaMH, TMOHMMATh MX TEOMETPHYCCKHH M (DU3MYECCKUI
CMBICII, TIPUMEHATh HMX B PEIICHUU TEOMETPUUYECKMX U (PU3NUYECKUX 3aj]ad.
[TpuMeHATh CKaISIpHOE TTPOU3BEACHUE BEKTOPOB JJIs1 HAXOXKICHHS JIJTUH U YTJIOB.

[Tonp30BaTbcsi METOAOM KOOPAWHAT HA IUIOCKOCTH, NPHMEHSTH €ro B
PEIICHUY TEOMETPUUYECKUX U MTPAKTUIESCKHUX 3a]1aH.

Bragets NMOHATHSAMU MPaBHIIBHOTO MHOTOYTOJBHUKA, JJIWHBI OKPYKHOCTH,
JUTMHBI TYTH OKPYKHOCTH W PaJWaHHON MEpHI yTia, YMETh BBIUMCIIATH IUIONIAIb
Kpyra u ero yacteid. [[puMeHsITh molydeHHbIe YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxomuth ocu (WM TEHTPBI) CUMMETpHH (UTYp, TPUMEHSATH JIBMKCHUS
MJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpuMeHATh MOTydYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHUYCCKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOU JKM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C TpPUMEHEHHEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TIONB3YSICh, TIE
HEO0OXO0IMMO, KaIbKYJISITOPOM).



9 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM nudpoBbIe
Ne n/m P Kontpoabubie | IIpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchl
Vinsi 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
JINHUK B TPEYTONbHUKE, YETbIPEXYTOIbHUKE U 17 bu6nmmoreka [IOK
OKPYKHOCTU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
N 7 1
fiothaau https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 1



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HNOYPOYHOE IIVTIAHUPOBAHHUE

9 KJIACC
KoJsuyecTBOo 4acoB DJIeKTPOHHbIE
Jlara nudposbIe
Nenn/m | Tema ypoka Kontpoasnbie | IlpakTnyeckue op
Bceero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Yron. buccekTtpuca yrna
1 pucay 1 2.06.2023 bubmmorexa [JOK
https://m.edso00.ru/8al424bc
2 CmeXHble 1 BEPTUKa/bHbIE YI/bl 1 14.09.2023
5 Yrabl, 06pa3OBaHHblf napanienbHbiMm . 106,203 Bu6mmorexa LOK
MPAMBIMM M CEKYLLEN o https:/m.edso0.ru/8a14336¢c
Cymma yrnos TpeyrosibHMKa. BHewHue
4 YINbl TPEYroNbHUKa 1 28.09.2023
: Yribl paBHO6eapeHHOM, . 102023 Bu6morexa LIOK
PaBHOCTOPOHHEM TPEYTo/ibHIKax o https://m.edsoo.ru/8al42d5e
Yr/ibl, CBA3AHHbIE C OKPY}KHOCTbIO
6 py 1 12.10.9023 bubnuoreka [IOK
https://m.edso00.ru/8al42e8a
7 Yrnbl B YeTbIpexXyrosbHMUKax 1 19.10.2023
BbicoTa, meaunaHa, buccekTpuca,
8 TPEYrONbHMKA 1 26.10.2023
5 CepeaVHHbIN NepneHANKYAAap, cpeaHAan . 6119023 Bu6mnoTexa [TOK
/IMHNA TPEYTro/IbHMKa o https:/m.eds00.ru/8a1430b0



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

MpM3HaKK paBeHCTBa TPEYrosibHUKOB

butmmoreka [JOK

10 16.11.2023
https://m.edsoo.ru/8al42ac0
MpU3HaKK paBeHCTBA NPAMOYTO/bHbIX
11 TDEYrONbHUKOB 23112023 | Puommorexa LIOK
https://m.edsoo.ru/8al42ac0
,ﬂ,MaI'OHa!'IM N BbICOTbI B
12 napannenorpamme, pombe, 30.11.2023 bubauorexa [IOK
NPAMOYronbHMKe, KBaapaTe, Tpaneuun https://m.edsoo.ru/8al42c3c
13 Cpe,ﬂ,Hﬂﬂ NINHUA Tpaneyunn 7.12.2023
MpoBepoyHas paboTta no Teme «Yrabl.
14 JINHUM B TPEYroNbHUKe» 14.12.2023 bubmoreka IOK
https://m.edsoo.ru/8al42ac0
OTpe3KVI, CBA3aHHbIE C OKPYXXHOCTbIHO. B K
’ ¢ https://m.edsoo.ru/8al42ac0
I'Ipmv\ble, CBA3aHHble C OKPYXKHOCTbHO. B K
16 KacaTenbHan CeRryuwan 28.12.2023 H6HHOTeKa HO
’ https://m.edso0.ru/8a14392a
17 BrnincaHHas B TPEYro/ibHNK OKPYKHOCTb 11.01.2024 but6mmoreka [JOK
R https://m.edsoo.ru/8a143ab0
OnuncaHHaa oKono TpeyroJsibHuKa
18 OKDYHHOCT 18.01.2024 bu6nmmoreka [IOK
https://m.edsoo.ru/8al43de4
BnucaHHas B YeTbIPEXYro/ZIbHUK,
19 I'IpaBMI'IbeIﬁ MHOIOYrosibHMK 25.01.2024
OKPY»KHOCTb
OnuncaHHaaA OKONO YeTblipex roNbHUKa,
20 pexy 1.02.20%4 bubmmorexa [JOK

NpPaBUIbHOINo MHOToyro/JibHMKa

https://m.edsoo.ru/8a14406e



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e

OKPYXHOCTb

Teopema Mudaropa

bubnnoreka LIOK

21 8.02.2024
https://m.edsoo.ru/8al441a4
TpuroHomeTpuyeckme GyHKLUN OCTPOro Bu6motexa IJOK
22 yrna B NPpAMOYro/ibHOM TpPpeyroJibHhKe 15.02.2024 httpS//m edSOO ru/8a1442da
3HayeHusa CUHYCa, KOCMHYCa, TaHreHca B
n6mmoreka [{OK
23 Ana yrnos 300, 450, 600 22.02.2024 https://m.edsoo.ru/8a143f06
TpeyronbHUKKU N YeTbIPEXYrOIbHUKM Ha Bu6nuorexa [IOK
24 knetyaToi bymare 29.02.2024 https://m.edsoo.ru/8al1443fc
. Mnowaab naockoi ¢urypsl. MNaowaab BuGmorexa LIOK
flapannienorpamma 7.03.2024 https://m.edso0o.ru/8a144578
26 Maowaab NPAMOYrosibH1Ka, pomba, 14032004 Bu6uorexa [IOK
kBaApata e https://m.edsoo.ru/8a1447a8
97 Mnowaab Tpaneunm 21.03.2024 bu6mmoreka [IOK
A https://m.edso00.ru/8a144960
)8 Mnowanb TPeyroNbHUKa 4.04.2024 bubnuoreka [IOK
. https://m.edsoo.ru/8al44a8c
29 Mnowaab Kpyra v ero yactei 11.04.2024 butmmoreka [JOK
. https://m.edsoo.ru/8a144d52
30 Wtorosas nposepoyHasn paboTta 18.04.2024
I'Inou.l,a,qm MHOIoyrosibHMKOB,
31 n306paKeHHbIX Ha KneTyaTon bymare 25.04.2024
Mnowaam mHoro rONbHUKOB,
30 was y 5.05.20%4 bubmuorexa [JOK

https://m.edsoo.ru/8al44fbe



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
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

N306parKeHHbIX Ha KaeTyaToi bymare

MpaKkTuyeckan paboTta no Teme:

33 «Mnowaam epuryp». O606LeHNIO 1 1 9.05.2024 bubmunoreka [IOK
NOBTOPEHME 3HAHMIA. R https://m.edso00.ru/8a14539¢
34 Yron. BucceKkTtpuca yrna 1 16.05.2024 bu6mmoreka [IOK
https://m.edsoo.ru/8a14550e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

YYEBHO-METOANYECKOE OBECIIEYEHUE
20240BPA30OBATEJIBHOT'O MPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* [IpakTukym o reometpuu, /-9 knaccel/ Atanacsu JI.C., byryzos B.®.,
Kagomres C.b. u apyrue, AkimonepHoe o0iectBo «M3aaTenbcTBO

«HpOCBeHICHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Artanacsa JI.C., byty3oB B.®. u np. [Ipaktukym o reomerpun 7 — 9. YaeOHUK

115t 00111e00pa3zoBarenbHbIX yupexaenuii. M.: [Ipocsemenue, 2018

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/7f445516
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