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VYpoBeHb OCHOBHOTO 00I1Iero 00pa3oBaHus

Vuurens Munuyg JImurpuii BacuiabeBuya

Cpoxk peaymzarmu nmporpammsl 2024-2025 yaebHblii roa

Konu4ecTBo 4acoB Mo y4eOHOMY IUIaHy Bcero 68 4acoB B IOJI; B HEAENIO 2 Yaca

Pa6ouyro nmporpammy cocrasuit Muand JImutpuii BacuiabeBuy




MHNOACHUTEJBHASA 3AIINCKA

I'eoMeTpust Kak OAMH W3 OCHOBHBIX Pa3JIelIOB IIKOJBLHON MaTeMaTUKH, MMEIOIINN CBOCH IEJIbI0 00ECTIeUNTh U3YYCHUE CBOMCTB U Pa3MepoB
¢buryp, Ux OTHOIIEHUH U B3aMMHOE PACIIOJIOKEHHE, OIMPACTCA Ha JOIMYECKYIO, 0Ka3aTeIbHYIO JIMHUIO. [[eHHOCTh M3ydyeHMs reoMeTpuH Ha
YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs 3aKIOYAETCS B TOM, YTO OOYYarOIIMHCA YYHUTCS NMPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUThH
JIOTUYECKHE YMO3AKJIIOYCHHMsI, JOKa3blBATh WCTUHHBIC YTBEP)KICHUS WU CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHHUSA «OT
MPOTHBHOT0», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIUPOBaTh 0OpPATHBIEC YTBEPKICHHUS.

Bropoii 1enpr0 U3ydeHHs T€OMETPUM SBJISIETCS HCIIOJIB30BAHME €€ KaK HMHCTPYMEHTA IIPU PEUICHMM KaK MaTeMAaTUYECKUX, TaK U
MPAKTUYECKHX 3a/1a4, BCTPEUAIOUXCS B peanbHOM ku3HU. OOydaroluiics JOKeH HayuYUuThCsl ONPEAEINTh NeOMETPUUECKYI0 (Urypy, ONUcaTh
CJIOBaMU JJaHHBIA Y4EPTE)K UM PUCYHOK, HAWTH IJIOLIA/1b 3€MEIbHOIO y4acTKa, pacCUYMTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOIO KaOems uiu
TpeOyeMbIe pa3Mephl rapaxa il aBTOMOOWIs. DTOMY COOTBETCTBYET BTOpasi, BEIYMCIUTENbHAS JIMHUS B U3ydeHHH reomerpud. [Ipu pemenun
3ajjau MPaKTHYECKOro XapakTepa OO0YyJaroIMMCs y4YUTCS CTPOUTh MATeMaTHYECKHE MOJIENM PEeAbHBbIX J>KU3HEHHBIX CUTYyalluil, MpPOBOJUTH
BBIYHCJICHNS U OLICHUBATh aI€KBATHOCTb IIOJIy4EHHOI'O PE3Y/bTaTa.

Kpaiine BaxkHO nNOMYEpPKUBATH CBSI3M TEOMETPUU C JPYIMMHM Yy4e€OHBIMU MpPEIMETaMHU, MOTHUBUPOBATH MCIIOJIb30BAaTh OINPEACICHUS
reOMETPUUECKUX (DUTYp M MOHATHH, NEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX yMEHHH B (PU3MKE M TEXHUKE. DTH CBSA3M Hamboiee SpKO
BUJHBI B TeMax «Bektopbl», «TpuroHoMeTpudeckre COOTHOIEHUs», «Metoa koopauHat» u «Teopema ITudaropay.

VYuebublii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOLIME OCHOBHBIE pasfeibl cojepxaHus: «l'eomerpuueckue (UIypbl U UX CBOWMCTBay,
«3mMepeHne reoMeTpuuecKuX BETUYMH», «/leKapToBBI KOOpAMHATHI Ha IJIOCKOCTH», «BeKTopbl», «JIBukKeHus 1uiockocTu», «lIpeoOpa3zoBanus
0100UsI».

Ha uzydenune yueGHOro Kypca «I'eomeTpus» oTBoauTCs: B 9 Kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKAHHUE YYEBHOI'O IPEIMETA

9 KJIACC

Cunyc, kocunyc, Tanreuc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOPMYIIbl IPUBEICHHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHUHYCOB. PelieHMe NpakTUYECKUX 3aJad C HCIOJIb30BAaHUEM TEOPEMbI
KOCHHYCOB ¥ T€OPEMBI CHHYCOB.

[IpeobpazoBanue mompodusi. [1ogo00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpon3BeeHUHN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYILNX, TEOpEeMa O KBaIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MMPOTHUBOMOJIOKHO HAMpAaBICHHBIE BEKTOPHI, KOJIIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaIliu HaJl BeKTopamu. Pa3noxkeHne BeKTopa 1Mo AByM HEKOJUIMHEApHBIM BekTopaM. Koopnuuatel BekTopa. CkansipHoe
MIPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JJISI HAXOXKJICHUSI ITTUH U YTJIOB.

JlexkapTOBbI KOOPJIMHATHI HA TUIOCKOCTH. Y paBHEHHS MPSAMOI M OKPY>KHOCTH B KOOPJIMHATAaX, IEPECEUCHHE OKPYKHOCTEH U psIMbIX. MeTo
KOOpJUHAT U €ro IpUMEHEHHE.

[IpaBunbHBIe MHOTOYTONBHUKH. [[mHA OKpYyKHOCTH. ['pamycHas u pajguanHas Mepa yriia, BRIYMCIECHUE JTUH IyT OKpyx)HOCTel. [1nomans
Kpyra, CeKTopa, CerMeHTa.

JIBM>KEeHHUS TIJIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU Guryp (dreMeHTapHblie npeacrasnenus). [lapannensusrit mepeHoc. [ToBopoT.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA

Cormmacio ®I'OC OO0, ycraHaBiMBarTCsS TPeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOYYAOIIMMHCS MPOrpaMM CpPEIHEro O0OIero
00pa3oBaHMs: IMYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS ITPOrpaMMBbl Y4eOHOTO Kypca «I 'eoMeTpusi» XapakTepu3yroTcs:

1) naTproTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPOLUIOMY M HACTOSALIEMY POCCUHCKOM MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHUKEHUSM POCCUICKUX
MaTEMAaTHKOB M POCCUHCKON MAaTEeMAaTHYECKOM MITKOJIBI, K MCIIOIh30BAHUIO 3TUX JIOCTHKEHUH B IPYTUX HayKaxX W MPHKJIATHBIX cPepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEW TpakJaHWHA U peajHu3aliu €ro MpaB, MPEICTaBICHHUEM O MaTeMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLENyp TpaKIaHCKOro oOiecTBa (Hampumep, BbIOOpPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHHUIO ATHYSCKUX TPOOIIEM, CBA3aHHBIX C IPAKTHYCSCKUM MPUMEHEHHEM JOCTHKEHUH HAYKH, OCO3HAHUEM BaXXHOCTH MOPATBHO-3THICCKUX
MIPUHITUTIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHHMH NPAKTUYECKHUX 3a/lad MaTeMaTU4YeCKOW HAaNpaBlIEHHOCTH, OCO3HAHUEM BaKHOCTHU
MaTeMaTU4ecKoro o0pa3oBaHUs Ha MPOTSKEHUU BCEU KU3HM I YCHEHIHOW MpodeCcCHOHATBHOM NEATETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUN, 0OCO3HAHHBIM BHIOOPOM U MTOCTPOSCHUEM WHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX MJIAHOB C YUETOM JIMYHBIX HHTEPECOB
1 OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCHPHITHIO MaTeMaTHYECKHX OOBEKTOB, 3aJau, PEUICHH, pacCcyXIeHUNH, YMEHUIO
BHJIETh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIINEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YENIOBEKa,
MPUPOJBI M 00IeCTBa, TOHUMAaHUEM MATEeMAaTUYECKOW HAyKH KakK cepbl UeTOBEUECKON NEATEIHHOCTH, ITAMOB €€ Pa3BUTUSA U 3HAYUMOCTHU JJIs
Pa3BUTHUS ITUBUJIM3AIMK, OBJIAJCHHEM SI3bIKOM MaTEeMaTHKH W MaTEeMaTUYeCKOW KYJIbTYpOW KaK CpEJCTBOM IIO3HAHHUS MHPA, OBJIAJICHHEM
MPOCTEUIIMMHU HABBIKAMHU UCCIIEIOBATENBCKOM IESITEIbHOCTH;

6) pusuyeckoe BocnuTanue, HOpMHUPOBAHUE KYJIbTYPbI 310POBbSl U SMOIHOHAJIBHOI0 0JIATONOJIYYHS:



TOTOBHOCTBIO IIPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETIO 3/10pPOBbs, BEACHUS 310pOBOr0 00pa3a *HU3HH (310pOBO€ IIUTAHUE,
cOaaHCUPOBAHHbIN PEXXUM 3aHATUI M OTHAbIXa, peryispHas (u3nuyeckas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA pe(IEKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY U TAKOT'O K€ IIPaBa JIPyroro 4el0BeKa;

7) 3Ko/10TMYeCcKOe BOCIINTAHME:

OpHEeHTalMel Ha MPUMEHEHUE MAaTeMAaTHYEeCKUX 3HAaHUM s pelIeHns 3aa4 B 00JIaCTH COXPAHHOCTH OKPYKaroLIeH cpejibl, INIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpebl, OCO3HAHUEM IJI00aJbHOIO XapaKTepa HKOJOTHYECKUX MpobieM U
IIyTEN UX PELICHMUS;

8) aganTanus K N3MEHAIIMMCS YCI0BUAM COLUAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIE€HCTBUSIM B YCJIOBUAX HEOIPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NeSTeNbHOCTh, B TOM 4YHCJIE YMEHHE YUMUThCS Y JPYIMX JIIOJeH, mpuoOperaTb B COBMECTHOH JESATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U
KOMIIETCHIIMM U3 OIbITA APYIHX;

HEOOXOAUMOCTHIO B (JOPMHUPOBAHUHN HOBBIX 3HAHUI, B TOM 4YHuclie (POPMYIUPOBATh UICH, TIOHSATHS, TUIIOTE3bl 00 00BEKTAaX W SBJICHUSAX, B
TOM YHCJI€ paHee HEU3BECTHBIX, OCO3HABATh J1e(UIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHHMAaTh CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOyroLuil KOHTpMmep,
KOPPEKTHPOBATh IPUHUMAEMBbIC PEUICHUS U IEHCTBHA, ()OPMYITHPOBATEH M OIICHUBATH PUCKHU M MOCIEICTBHS, HOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble Jjornueckue geMcTBUsA:

L] BBIABIIATD H xapaKTemeBaTb CyHIeCTBeHHI)IG HpI/I3HaKI/I MATEMATHUYCCKUX O6”I)€KTOB, HOHS[TI/II\/'I, OTHOHIGHI/Iﬁ Me>1<)1y IIOHATUSAMU,
(dbopMynupoBaTh OMNpeAeNieHUs] TOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH MpHU3HAK KiaccH(PUKAIMM, OCHOBaHUS s OOOOIICHHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJIMMOTO aHAIN3A;

® BOCIPHHHMATH, POPMYIUPOBATH U MPe0oOPa30OBBIBATH CYXACHUS: YTBEPAUTEIbHbIE U OTPUIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IIue,
YCIIOBHBIE;

® BBIBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpeurs B (aKTax, JAHHBIX, HAOMIOACHHUSX U YTBEPKICHUSX,
npejaraTe KpUTEPUH JJIs1 BBISIBIICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUHIA;

e Jie1aTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HUHAYKTUBHBIX YMO3AKIOUEHUH, YMO3aKIIOUECHHUH 110 aHAJIOTHH;



pa3duparh J0Ka3aTeNbCTBA MATEMaTHYECKUX YTBEPKIACHUN (IpSMble M OT MIPOTHUBHOTO), MPOBOJIUTH CAMOCTOSTEIBHO HECIIOXKHBIE
JI0Ka3aTelbCTBA MATEeMAaTU4YECKUX (DAKTOB, BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH NPUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMPATH CIIOCOO pelIeHus: y4eOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUs, BRIOMPATh Hanbosee MOAXOIAIINN ¢ YIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelibCcKue AeliCTBHS:

HCIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUI MHCTPYMEHT IO3HaHMA, (HOPMYIUPOBATh BOMNPOCHI, (UKCUPYIOIIKE NPOTUBOPEUHE,
pobIIeMy, CaMOCTOSITEIHHO YCTAHABIMBATD UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
IIPOBOJIUTH I10 CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIaHY HECIOXHBIM SKCIIEPUMEHT, HEeOOJbLIOe HCCIe0OBaHUE I10 YCTAHOBJIEHHUIO
0Cc00EHHOCTEH MaTeMaTHIECKOT0 00BEKTA, 3aBUCUMOCTEN 0O BEKTOB MEXTy COOOI;

CaMOCTOSITENILHO (DOpMyJIMpOBaTh OOOOINEHUS M BBIBOJABI IO pe3yibTaTaM MPOBEIEHHOIO HAOIIOAEHUS, MCCIEIOBAHUSA, OLIEHUBATbH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB M 0000IIIECHHUIA;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOILIECCA, @ TAKKE BBIABUTATh MPEINOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISTH HEIOCTATOYHOCTh M U30BITOYHOCTH HHPOPMAITUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS 3a1a4H;

BBIOMpATh, aHATTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;
BBIOMpaTh (HhOpMy MpeacTaBieHUs MH(DOpPMAIMKU U WIUTFOCTPUPOBATH pelllaeMble 3aJauyd CXeMaMH, JuarpamMmamu, HHOW rpadukoi U ux
KOMOMHAIIHSIMH;

OLICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIEM UITU CPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCcTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUSMHU U LIENSIMHU OOLIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO
TOYKY 3pEHMsS] B YCTHBIX M IMCBbMEHHBIX TEKCTaxX, JaBaTb MOSICHEHUS IO XOAY pEIIeHHs 3aJauyd, KOMMEHTHPOBAThb MOJyYEHHBIN
pe3yJbTarT;

B XoJle OOCYXJEHMs 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TeMbl, MPOOJIEeMbI, pelraeMoil 3ajaud, BbICKa3bIBaTh HJIEH,
HalleJICHHbIE Ha TOUCK PEIIEHHsI, COTIOCTABIIATH CBOHM CY)KJIEHUS C CY)KICHUSIMU JPYTUX YUYaCTHUKOB JHajiora, 0OHapyKUBaTh pazinyuue 1
CXOJICTBO MO3UIIMH, B KOPPEKTHOU opMe popMyTupoBaTh pa3HOIIACHsI, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YNbTaThl PEIICHUS 33aJauH, SKCIIEPUMEHTA, UCCIIEAOBAHMS, IPOEKTA, CAMOCTOATEIBHO BHIOUPATh (pOpMAaT BBICTYIUICHUS
¢ yu€ToM 3aj1au Mpe3eHTalUN U OCOOCHHOCTEH ayAUTOpHUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBHUIYaJIbHON pabOTHI MIPU pEIIEHUH YUeOHbIX MaTeMaTHUECKUX 3a/1a4;



® [PUHUMATh IEJb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOW pabOThl, pacmpenensiT BUABI pPadoT,
JIOTOBapUBATKCS, 00CYKIAaTh MPOIecC U pe3yabTaT padoThl, 0000IIAaTh MHEHHUS HECKOJIBKUX JIIOACH;

® y4yacTBOBaTh B IPYHIOBHIX (popmax paboThl (0OCyxkaeHus, 0OMEH MHEHHUSMH, MO3TOBBIC IITYPMbI M JPYTHE), BHIIOIHATH CBOIO 4YacTb
paboThl M KOOPIAMHUPOBATH CBOM JEHCTBMSI C JPYTMMH YJIEHAMU KOMaH]Ibl, OLICHHBATh Ka4eCTBO CBOEr0 BKJaJa B OOLIMI NMPOIYKT IO
KpUTEpHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOECHCTBUS.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuszaums:
® CaMOCTOSITENIBHO COCTAaBIISATH IUIAH, AITOPUTM pPELIeHUs 3aqaud (WIM €ro 4acTh), BBIOMPATh CIOCOO peHIeHHS C YYETOM HMEIOUIMXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ y4ETOM HOBOIM MH(OPMALIUU.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:
e BIAJCTh CIIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJIS IPOIIecca U pe3yibTara PeleH!s] MaTeMaTHYeCKOM 3a/1a4H;
® MpEeABHAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMpPHU PELICHUU 3a/1ayl, BHOCHUTh KOPPEKTHUBHI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OLUTNOOK, BBISIBJICHHBIX TPYAHOCTEI;
® OIECHUBATh COOTBETCTBHE pe3ylibTaTa MAEATEIbHOCTH TMOCTABIEHHOW MEMH M YCIOBUSAM, OOBSICHATh NPUYUHBI JOCTHIKCHHS WU
HEJOCTHKEHUSI 1€, HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 9 kijacce 00y4Jaromuics MoayquT CIEYIONMe TPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMCTPUYCCKUC q)yHKHI/II/I OCTPBIX YTJIOB, HAXOAWUTH C UX IMOMOMIBIO PA3JIMYHBIC 3JICMCHTBI IMPAMOYT'OJIbHOTO TPCYTrOJIbHHKA
(«petreHue MPSIMOYTOIBHBIX TPEYTOJIBHUKOBY). HaxoIuTh (¢ MOMOIIBIO KadbKyAATOpa) IIHMHBI U YTIIbI 1711 HETAOUYHBIX 3HAUCHUH.

[Tonb3oBatbes GopMynaMu TMPUBEACHHUS W OCHOBHBIM TPHUTOHOMETPHUYECKUM TOXAECTBOM JUIsl HAXOXKACHUS COOTHOIICHHH MEXITY
TPUTOHOMCETPHYCCKUMHA BECIMYNHAMMU.

Wcnonp3oBarts TEOPEMbI CHMHYCOB WM KOCHHYCOB IJId HAXOXACHHUA PA3JIMYHBIX 3JIEMCHTOB TPCYrOJIbHUKA («pemeHne TpeYFOHBHI/IKOB))),
MPUMEHSITh UX TMPU PEIICHUH T€OMETPUIECKHX 3a/1ad.

Bnagers moHsATHSMHU TIpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB MON00HBIX (uryp. Ilomp3oBaThcs CBONCTBAMHU MOI00US
MIPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATDH JUIMHBI M HAXOJAUTH YIJIbl y MOA0OHBIX Guryp. [IpuMeHsaTs cBoiicTBa mogo0us B MPaKTHUECKUX 3a]adyax.
YMeTh NpUBOAUTH MIPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.



[Tosp30BaTbCsA TEOpEMaMu O IPOU3BENECHNUN OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTelbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAaThb MX TEOMETPUUYECKMM M (U3NYECKMH CMBICH, NPUMEHATh HMX B PEIIEHUM TIE€OMETPUYECKUX H
¢usnueckux 3anad. [IpuMeHsTh CKaTsIpHOE IPOU3BEICHUE BEKTOPOB JJIs1 HAXO0XKIEHUS JUTMH U YTJIOB.

[Tonb30BaTbCst METOOM KOOPAMHAT Ha IUNIOCKOCTH, IPUMEHSATD €r0 B PELICHUU T€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATUSAMU IPaBUIBHOTO MHOIOYTOJIBHHMKA, UIMHBI OKPY)KHOCTH, IJIMHBI JYI'M OKPYKHOCTH M PaJUuaHHOM MEpHI YIJa, yMETb
BBIYHCIIATH IUIOINAAbL Kpyra U ero yacre. IIpuMeHsaTs noiydeHHbIe YMEHHS B IPAKTUYECKUX 3a]a4ax.

HaxoauTe ocu (Mim HEHTPBI) CHMMETPHH (DUTYDP, TPUMEHSITH JBMYKEHUS INIOCKOCTH B IPOCTEHIINX CIyYasX.

[IpuMeHATH IONY4YEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJCIH Ul 3a7a4 PEAJbHOW XU3HM M IIPOBOJIUTH
COOTBETCTBYIOLIME BHIUMCIIEHUS C IPUMEHEHHEM MOJ00Ms U TPUTOHOMETPUUECKUX (PYHKIMI (I0Ib3YACH, I1€ HEOOXOAUMO, KAJIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJINYECTBA AKAJEMUYECKHUX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEJIMETA, U BO3MOKHOCTH
HCIOJIb30BAHMUS 11O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA30OBATEJIBHBIX
PECYPCOB.

9 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (idpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [IOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 | bu6nuoreka [JOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6nunorexa [IOK
B 12 1
3 CKTOP®I https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 1 bubmorexa [TOK
P e https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJBHUKH. [lTHA
5 of HOCTH | TIJIO y; b Kpyra g 8 bubamorexa LOK
Py " H\, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomiaaeit
bubnunorexa LIOK
6 JBIKCHIA TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 7 ) bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




IMpuioxenue 1 k padoyeii mporpamMmme

KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
@OyHKIUOHAIbHAST ~ DJIEKTPOHHBbIE LM (POBBIE Hara
Ne T KounyecTBo 4yacoB rPaMOTHOCTH o0pa3oBaTe/ibHbIE
oKa
n/n MR yp pecypchl
Kont. @ IIpakr. NnaH dakr
Bcero
padorbl  padoThI
Onpenenenue 3.09
bubnunoreka LIOK
! TpHrOHO},\/IeTqueCKHX ! https://m.edsoo.ru/8al1424bc
bynkmuii yrmos ot 0° mo 180°
) ®opMyJIbl IPUBEACHUS | 5.09
3 TeoneMa KOCHIVCOR | bubnunoreka LIOK 10.09
P Y https://m.edsoo.ru/8a14336¢
[pumeHAMb N3yyeHHble 12.09
4 Teopema KOCUHYCOB 1 onpeaeneHus u
dopmynbl
5 TeoneMa KOCHIVCOR | bu6mmoteka IIOK 17.09
P Y https://m.edsoo.ru/8al142d5e
6 TeoneMa CHIVCOR | bubmmoteka IIOK 19.09
P Y https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1 24.09
Teopema cuHycOB 1 26.09
Haxoxxnenue 1juH CTOPOH U Mspaexats i bubnmnorexa [JOK 1.10
9 1 MHTEPIIPETHPOBATE
BEJINYUH YTJIOB TPEYTOJILHUKOB HOpMALIHIO https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroasHUKOB 1 bubmorexa [OK 310
Tpeyr https://m.edsoo.ru/8a142ac0
11 Pemenue TpeyroabHUKOB 1 bu6mmoreka [JOK 8.10




https://m.edsoo.ru/8al42ac0

12 Pemienue TpeyroibHUKOB bubmmorexa [IOK 10.10
peyr https://m.edsoo.ru/8a142ac0
13 Pelienue TpeyroiabHUKOB g: “;V' e::;::: :;V”EHHb'e bubmmorexa LOK 110
TPeyT bea https://m.edsoo.ru/8a142ac0
bopmynbl
14 IMpakTH4ecKoe MPUMEHCHUE bubnnoreka LIOK 17.10
TEOPEM CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHyeckoe npuMeHEeHHE 22.10
TEOPEM CUHYCOB U KOCUHYCOB
16 KonrposnbsHast pabora 1mo Teme bubanorexa [IIOK 24.10//
"Pewienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTne o npeodbpazoBaHuU bubnuoreka [IOK 5.11
nonoous https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHEIE DJIEMEHTHI Bbubmmnorexa [JOK 7.11
noJ00HBIX uryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE YIEMEHTHI Hssrexars i 12.11
19 MHTEPIIPETUPOBAT
o1I00HBIX (uUryp i OpMAIIIO
Teopema o npon3BeaeHUN 14.14
OTPE3KOB XOp/I, TEOPEMA O
20 1| F())1/13136: GHEI/I o GZKOB bubmorexa HOK
P A P https://m.edsoo.ru/8a14406e
CEKYIIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU
Teopema o mpou3BeeHUN 19.11
OTPE3KOB XOPJI, TEOpEMA O
21 I I())I/ISBG GHEI/I 0 ep3KOB bubmorexa [OK
P s P https://m.edsoo.ru/8al441a4
CEKYIIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU
22 Teopema o nmpousBeieHUN U3Bnekats u bu6muoreka [JOK 21.11




OTPE3KOB XOp/I, TEOPEMA O
MPOU3BEJAECHUH OTPE3KOB
CEKYILHX, TEOpEMA O KBaJpaTe
KacaTeJabHOM

HHTEPIIPETHPOBATD
HHPOPMALIHIO

https://m.edsoo.ru/8al442da

[Ipumenenue Teopem B Eu6 110K 26.11
noInoTeKa
23 erie eome €cK
PHICHIH TEOMETPHHACCIIX https://m.edsoo.ru/8al 4306
3a/1a4
[IpumeHenue TeopeM B B 10K 28.11
noInoTeKa
24 PCHICHHH TEOMETPHICCKIX https://m.edsoo.ru/8a1443fc
3a1a4 T '
[IpumeHenue TeopeM B BuG LIOK 3.12
nonamoTexa
25
PCHICHHH FEOMETPHICCKIX https://m.edsoo.ru/8a144578
3a/1a4y
KonTtponsHast pabora o Teme 5.12
26 "IIpeobpa3oBanue mo100us. bubmmnoreka HOK
Metpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8al1447a8
OKpy>KHOCTH"
Oripezenenre BEKTOPOB. 10.12
dusnuecKuil u H3gnexats o
27 . MHTEPIPETHPOBATE bu6mmoreka IIOK
FEOMCTPHHACCIHI CMbICH Hu(opMaLio Pk https://m.edsoo.ru/8a144960
BCKTOPOB peuleHuH 3a1a4
CrnoxeHne u BeIYMTaHUE Bu6 110K 12.12
noImoTeKa
28 BEICTOPOB, yMHONCHHIE Berctopa https://m.edsoo.ru/8al44a8c
Ha YUCII0 T '
CroxeHne U BEIYUTaHHE Bu6 110K 17.12
noImoTexa
29 BCKTOPOB, YMUOMCIHE Bexropd https:/m.edsoo.ru/8a144d52
Ha 9HCIIO T '
30 CroxxeHue 1 BbIUUTaHUE 19.12




BEKTOPOB, YMHO)KEHHE BEKTOpa
Ha YHCIIO

W3Bnexats u 24.12
31 Pasnoxenue BCKTOpa 110 IBYM HHTCPIPETUPOBATH
HEKOJUIMHEAPHBIM BEKTOpaM MH(pOPMALHUIO NPH
pelIeHIH 3a/1a4
3 KoobAHHATL BeKTODa bu6nmorexa [IOK 26.12//
PA P https://m.edsoo.ru/8al44fbe
CkansipHO€ pOU3BEICHUE 14.01
bubnuoreka [{OK
33 BEKTOPOB, €r0 MPUMEHEHUE JIJIs
https://m.edsoo.ru/8a14539c¢
HAaXO0JICHU JIIMH U YIJIOB
CkansipHOe IpOU3BE/ICHHE [puMeHAMb U3yyeHHble BuGmorexa LIOK 16.01
34 BEKTOPOB, €r0 MPUMEHEHUE JIJIs onpesaeneHns u
pos, P s bea https://m.edsoo.ru/8a14550e
HAaXO0JICHU JIJIMH U YIJIOB dopmy bl
35 Penienue 3a1a4 ¢ TOMOIILIO bu6mmoreka [JOK 21.01
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perrenue 3a1a4 ¢ TOMOIIBIO bubmmoreka [JOK 23.01
BEKTOPOB https://m.edsoo.ru/8al1458c4
37 IIpuMeHeHne BEKTOPOB [UIs 28.01
penieHus 3aaa4 pusuku
18 KonTposnbHas padbora no teme bubmuoreka [IOK 30.01
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATEI TOYEK 4.02
Ha MJIOCKOCTH
W3Bnexats u 6.02
but6mmorekxa [IOK
40 YpaBHeHue npsmoit HHTEpPIPETHPOBaTh
P P MH(OPMALKIO TIpH https://m.edsoo.ru/8a145¢48
pelIeHny 3a1a4
YpaBHeHuEe npsmoit 11.02

41




YpaBHEHHE OKPYKHOCTHU

bu6nmorexa [IOK

13.02

42
https://m.edsoo.ru/8al14635a
Koopaunatsl Touek 18.02
43 MepeceueHuss OKPYKHOCTH U bubmorexa HOK
pecet Py https://m.edsoo.ru/8a146620
npsMOit
Mertoa koopauHaT Npu 20.02
44 pEUIEHUHN T€OMETPUUECKUX
3aj71a4, MPAKTUYECKUX 3a/1a4u
MeTto1 KOOpAUHAT MPU U3BrexaTs i 25.02
45 pEelIEHUH T€OMETPUUECKUX HHTEPIPETHPOBATH
3a/1a4, MPAKTUYECKUX 3a11a4 uH(bOpMAIHIo
MeTto KOOpAUHAT IIPU 27.02
46 pELIEHUH F€OMETPUUECKUX
3aj71a4, MPAKTUYECKUX 3a/1a4u
KonTposabnas padbora no teme 4.03
47 "JlekapTOBBI KOOPAMHATHI HA bubmmorexa [TOK
p P https://m.edsoo.ru/8al46e0e
TJIOCKOCTH"
43 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK 6.03
BBIYUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [IOK 11.03
49 4 .
Meno . JIIMHa OKpYKHOCTH https://m.edsoo.ru/8a1472c8
bubnuoreka [{OK 13.03
50 4 .
Mo . JLmuHa OkpyKHOCTH https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH 18.03
57 PalArHas Meba VI but6mmorekxa [IOK 20.03//
a payr https://m.edsoo.ru/8al14714c
lMpumeHAMb N3yyeHHble 1.04
I1
53 JIOMIAb KpyTa, CeKTOopa, onpeaeneHs u bubnmnorexa [JOK

CETMCHTA

dopmynbl

https://m.edsoo.ru/8a147426




54 [Tnomane kpyra, cekropa, bubmnoreka LIOK 3.04
CEerMeHTa https://m.edsoo.ru/8a147750
55 [Inomane kpyra, cekropa, bubnmoreka [JOK 8.04
CerMeHTa https://m.edsoo.ru/8a147750
56 IToHsTHE O ABMKCHUN bu6mmoreka [JOK 10.04
ILUIOCKOCTHA https://m.edsoo.ru/8al147¢c82
[TapannenpHbIil nepeHoc, Vsuexars u bubmmoreka [JOK 15.04
57 HMHTEPIPETUPOBATH
IMOBOPOT https://m.edsoo.ru/8a147f16
HHPOPMALIHIO
53 [TapannenbHbIN NIEpEeHoC, bu6nmoreka LIOK 15.04
IMOBOPOT https://m.edsoo.ru/8al147f16
59 [TapannensHblii nepeHoc, 17.04
MTOBOPOT
[TapannenpHbIi IEPEHOC, 22.04
60 MOBOPOT
W3Bnekars u 22.04
IIpumenenye ABMKEHUN IIpU HHTEPIIPETHPOBAT bubnunorexa LIOK
61
peueHuu 3aaad uH(popMaLUIO IpH https://m.edsoo.ru/8al1480e2
peuicHuur 3aaa4
KonTponbhas pabota mo Temam 24.04
"IIpaBuiibHBIE
62 MHOT'OYTOJIbHUKH.
OkpyXHOCTb. [[BrKEeHMSI
MJIOCKOCTH"
[ToBTOpenue, 06001IeHNE, 29.04
63 CHCTeMaTH3aIrs 3HAHHH. bubnuorexa [{OK
N3mepeHne reomeTpudecKux https://m.edsoo.ru/8a148524
Benn4uH. TpeyroapsHUKN
64 [ToBTOpenue, 060061IeHNE, bubmuoreka [{OK 6.05




cUCTeEMAaTU3alus 3HAHUN. https://m.edsoo.ru/8a148650

[TapannenpHble 1
MEPIEHINKYIAPHBIE IIPSIMBIE

[ToBTOpeHme, 0600IICHNE, 13.05
cucTeMaTh3alus 3HaHUi.

65 OKpy’>KHOCTb U KpYT. 1
I'eomeTpuueckne nocTpoeHusl.
VYTII1Bl B OKpYKHOCTH

[ToBTOpEHME, 0000IICHUE, 15.05
CHUCTEMAaTU3AIUs] 3HAHHH.
Brircannbie 1 OnMCaHHbBIC
OKPYKHOCTH MHOT'OYTOJIbHHKOB

bubnuoreka [{OK 20.05
https://m.edsoo.ru/8a148920

[ToBTOpenwue, 06001IIEHNE, 22.05

67 Wrorosas koHTposibHas paboTa 1 1

68

cUCTeMaTHu3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 08 6 0




[Ipunoxenue 2 k padoueii mporpaMme

IHPAKTHYECKASA YACTbD 1O IPEJIMETY «I'eomeTpusp»

9ki1acc
Ne KoJs1-Bo uacos
n/n HaunmenoBanue Konrposbubie IIpakTuyeckue Hara
padoThI padoThI
1 KonTponbhas pabota no teme "Penienne TpeyroinbHUKOB" 1 24.10
) KonTponbnas pabota nmo teme "lIpeodbpazoBanue nogodus. Metpudeckue 1 512
COOTHOUIEHUS B OKpYKHOCTH"
3 Kontpoinbnas pabora no teme "Bektopst” 1 30.01
KoHTposbHas padota o Teme "/[ekapToBbl KOOPAUHATHI HA INIOCKOCTH" 1 4.03
5 KonTponbhas padota no temam "lIpaBuiibHble MHOTOYTOJbHUKH. OKPYKHOCTb. 1 24,04
JIBr>keHus mocKocTu"
6 Hrorosast koHTpoOIBHAs paboTa 1 20.05
UTOI'O 6 0




IIpunoxenune 3 k paboueii mporpaMme

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O INTPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

I'eomeTpus: 9xnacc: yueOHUK Il ydamuxcst oopazoBatenbHbix opranusanuii A.I'.Mepainsik, B.b. [Tononckuii, M.C. Sxup — M. Benrana —
I'pad 2017 — 192¢

METOAUYECKUE MATEPUAJIBI IJI51 YYUTEJIA

1. Maremaruka : paboune nporpammsl : 5—11 kaccst / A. I'. Mep3msixk, B. b. TTonouckuii, M. C. Sxup, E. B. byuko. — 2-e u3z., nepepad.
— M. : Benrana-I'pad, 2017. —164 c.

2. TlpumepHnas nmporpamMma OCHOBHOTO OOIIET0 00pa3oBaHus C UCIOIb30BaHHUEM PEKOMEHIAlluii aBTOPCKOM nmporpammsl ['eomerpust: 7
kiacc: meroamdeckoe nmocoodue / E.B. bynko, A.I'. Mepansik, B.b. [Tomorckuii, M.C. SIxkup. — M. : Benrana-I'pad, 2016. — 128 c.

3. Ilpumepnas mporpamMma OCHOBHOTO OOIIETr0 00pa30BaHus C UCIOIb30BAaHHUEM PEKOMEH 1AM aBTOPCKOM MporpamMmbl [eomeTpus : 8 knacc
: MeToguyeckoe nocobwue / E.B. Byuko, A.I'. Mepansik, B.B. MNMonoxckun n gp. — M. : BeHtaHa-INpad, 2015. — 152 c.

4. IlpumepHas mporpamma OCHOBHOT'O OOIIero oOpa30BaHMsI C UCTIOIb30BAHIEM PEKOMEH 1AM aBTOPCKOW MPOTrpaMMBbI MeomeTpus : 9 knacc
: MmeToguyeckoe nocobue / E.B. Byuko, A.I'. Mepansk, B.B. MNonoHckun, M.C. Akmnp. — M. : BeHtaHa-pad, 2018. — 176 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://nature.ok.ru/
2. http://www.chat.ru/~dronisimo/homepage 1/anatom 1.htm
3. Poccuiickas anekTpoHHas mkona https://resh.edu.ru/subject/5/11/
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