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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi kak OAMH M3 OCHOBHBIX pa3/ieNIOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINN CBOEH IeJIbI0 00€CTICYUTh M3YyYE€HHE CBOMCTB U pa3sMepoB (uryp, ux
OTHOLIEHW ¥ B3aUMHOE pACHOJOXKEHUE, ONUPAETCS Ha  JOTUYECKYIO,
JIOKa3aTeNbHy0 JUHUIO. [[€eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUNUCA YUUTCS MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKIACHHUS, CTPOUTH JIOTHYECKUE YMO3aKITIOUEHHUS, TOKA3bIBaTh
UCTUHHBIE YTBEP)KICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyX IeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmyIUpoBaTh OOpPaTHBIE YTBEPKIACHUS.

Bropoii uenpt0 M3ydeHUsT TE€OMETPUU SBIISIETCS HCIOIb30BaHUE €€ Kak
MHCTPYMEHTA MPHU PEIICHUU KAaK MATEeMaTHYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTpEUAIOIINXCSI B peanbHOM Ku3HH. OOydaromuiics [TODKEH Hay4YUThCS
OMPENIENIUTh T€OMETPUUYECKYI0 (UTypy, ONMHCaTh CIOBaAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH TJIOMIAAb 3€MEIBHOI'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOT'O KaOens win Tpedyemble pa3Mephbl Tapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTENIbHAS JMHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pemenuu 3a7a4 MPaKTUUECKOTO XapakTepa OOYy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMAaTUYECKUE MOJEIM  PEaJbHbIX JKU3HEHHBIX CHUTYallUil, MPOBOAUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C APYTUMU y4EOHBIMU
npeaMeTaMi, MOTHBUPOBATH MCIIOJIB30BATh ONpPEIEICHUS TeOMETPUIECKUX (PUryp
U TIOHSTHM, EMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBs3W HauOoliee SIPKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuueckue CoOOTHOLICHUs», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3Ieiibl
conepxkanusi: «['eomerpuueckue Gurypsl M UX CBoicTBay, «M3mepeHue
FEOMETPUUECKUX  BEIUYUHY», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«Bekrtopbl», «JIBrxkeHus miockoctuy, «I[IpeodpasoBaHus mogo0ous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcsi 204 yaca: B 7 kinacce
— 68 yacoB (2 yaca B Hejien0), B 8 kiacce — 68 yacoB (2 yaca B Heien0), B 9 kinacce
— 68 yacoB (2 yaca B HECIIO).



COJAEP XAHME OBYUYEHUA

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMyYIIBI TPUBEICHMUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TEOpEMA CHUHYCOB.
Penrenne npakTruyeckux 3a1ad ¢ UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nmogoous. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoU3BEAECHUN OTPE3KOB XOPA, TEOPEMBI O POU3BEICHUN
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

BekTop, anmHa (MoJ1ysib) BEKTOpa, COHANPABIEHHbBIE BEKTOPHI,
IIPOTUBONOJIOKHO HAIIPABJIECHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlEpalliy HAJl BEKTOpaMu. Pa3nokeHne BeKTopa 1o AByM
HEKOJUIMHEapHbIM BekTopam. KoopanHars! BekTopa. CKansipHOE POU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS JIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI HAa IIJIOCKOCTU. Y paBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOPAMHATAX, IEPECCUEHUE OKPYKHOCTEN U NPSIMBIX. MeTO KOOpAUHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKXKHOCTH. ['pagycHas u
paauaHHas Mepa yria, BBIYUCIEHHUE JUIMH OYyT OKpykHocTel. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEeHUS TUIOCKOCTH M BHYTPEHHUE CUMMETPUH GUryp (3JieMeHTapHbIe
npeactasienus). [lapannensHeiit nepenoc. [ToBoporT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMbl y4yeOHOro Kypca
«["eoMeTpus» XapaKTepU3yKOTCS:

1) matpuoTnyecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHHWEM K  JIOCTHXKEHUSIM  POCCHUHCKHUX
MAaT€MaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUU B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)KIaHWHA U pean3aliy €ro
npaB, TMPEICTAaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUM, NPOLEAYp TpakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTM)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHWM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HANpPAaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKU3HU ISl YCHEIIHON MpoQecCHOHANbHON
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHAMBUYAJIIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, pPacCyKIEHUH, YMEHHUIO BUIETbH
MaTE€MAaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHMA:

OpUEHTAllUell B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeaCcTaBlIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, IPUPOJIbI U
o0miecTBa, MOHMMaHUEM MaTEeMaTHUYEeCKOM HayKuh Kak c@epbl 4eIoBeYecKOn
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS W 3HAYMMOCTH JUIA Pa3BUTHs LUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKHA M MAaTEMATHYECKOW KYJIbTYpOW KaK CPEACTBOM
NO3HAHUS MHpa, OBJIAJEHUEM IIPOCTEUINMMHU HABBIKAMHU MCCIIE0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POPMHPOBAHHME KYJIbTYPblI 310POBbSl H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTHUYECKUE 3HAHWA B HMHTEpEcax CBOEro
3JI0POBBS,  BEACHUSA  370pOBOro  oOpa3a JKM3HHM  (3I0pOBOE  IIUTAHHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHSATUM U OTAbIXa, peryiaspHas ¢uzndyeckas
AKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA PedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ej0BeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

OpHMEHTAIIMEN HA IPUMEHEHUE MATEMATUYECKUX 3HAHUH ISl PEIICHUS 3a]1a4 B
00J1aCTU COXPAaHHOCTH OKPYIKAOIIEH CpeJibl, TUITAHUPOBAHUS MOCTYIIKOB M OICHKH
UX BO3MOJKHBIX IMOCIIEJCTBUI ISl OKPYXKAIOIIEH Cpeabl, 0OCOZHAHUEM TJI00ATBLHOTO
XapakTepa FKOJOTMUECKUX TPOOIEM U IMyTel UX pelieHus;

8) ajanTanus K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUAX HEONPENECIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCJIIE
YMEHUE YUYUThCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMN U3 OIbITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHWHM HOBBIX 3HAHHH, B TOM YHCIIC
dbopMyIUpOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JE(MUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMble pelieHus U JeUCTBUS, (OpPMYJIUPOBATh U OIEHUBATH PUCKU U
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YyHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

ba3oBble Jjornueckue aeiicTBus:

e BBIBIATh U XaPAKTEPHU30BATh CYIECTBEHHBIC NMPU3HAKH MATEMAaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYIHPOBATH
OTpe/eNiCHUs]  TIOHATHH,  YCTAaHABIMBAaTh  CYIICCTBEHHBIM  MPU3HAK
KiaccuuKanuy, OCHOBaHUS g OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3A;

e BOCIpPUHUMATh, (GOPMYIHPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, CIWHWYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;



BBEISIBIISATh ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (daKTaxX, JTaHHBIX, HAONIOACHHUSIX U YTBEPKICHHSIX,
npeIaraTh KPUTEPUH ISl BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JIeNaTh BBIBOJBI C HWCIIOIH30BAHMEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUCHUH 110 aHAIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPXKICHUHU (NPSIMBIE M OT
MPOTHUBHOI0), TPOBOIAUTH CaMOCTOSTEIBLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMpaTh HauOojiee MOAXOMAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

UCTIOIh30BaTh BOMPOCH KaK HCCIEIOBATENLCKHA WHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHUBOpPEUYUE, MpodiieMy,
CaMOCTOSITEJIHO YCTAHABIIMBAaTh HMCKOMOE W JlaHHOE, (hOPMUPOBATH
THIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

NPOBOJUTH 10 CaMOCTOSITEIPHO COCTABJICHHOMY TIUIAHY HECIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSATEIBLHO (OpMyITHpPOBaTH 00OOIIEHUS W BBIBOJBI IO pe3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPETIOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEUICHHS 3a/1a4H;

BBIOUpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB M (JOPM MPEICTABICHNUS,

BEIOWpaTh (GopMy TpeACTaBiICHUS WHPOPMAMA ¥ WUTFOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JUarpaMmamMH, HWHOM rpadukod H HUX
KOMOMHAIIUSIMU,

OLICHUBAaTh HAAEKHOCTh HH(OpPMAIUU TIO KPUTEPUSIM, NPEIIOKEHHBIM
YUUTENIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KJIEHHUSI B COOTBETCTBUH C YCIOBUSMU
U LEISIMU OOIIeHHUs], ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O XOIy peIIeHUS
3aJ1a4yu, KOMMEHTHUPOBATH IMOTYYEHHBIN pe3y/IbTaT;

B XOJIe OOCYXKJIEeHUS 3a/71aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMON TEMBbl,
npoOJIeMbl, PEIIaeMon 3aa9d, BHICKA3bIBATh WJICH, HAIICIICHHBIC Ha MOUCK
PEIIeHHSI, COTIOCTABIISATH CBOM CYXKICHUS C CY>KICHUSAMHE APYTHX YIACTHUKOB
nuanora, OOHapyKUBaTh pa3judve U CXOJCTBO MO3UIUH, B KOPPEKTHOMU
dbopme popmynupoBaTh pa3HOTIACHUsI, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YJAbTATHl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIC/IOBAHUS,
MIPOEKTA, CAMOCTOSATENILHO BBIOUPATh (hOopMaT BBICTYIUICHUS ¢ YUETOM 3a71a4
MPE3EHTAIMU U OCOOEHHOCTEN ayuTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW M WHIUBUyaIbHOU
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATh 1EIb COBMECTHOM JESITEIBHOCTH, TJIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paloOThl, pacmnpeaensTb BHIbI padOT, JOroBapUBaThHCA,
o0CyXIaTh TPOIECC M Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaThb B TIpPymHmnoBbIx ¢opmax padboTel (0OCyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBbIE IITYPMbI U JPYTHE), BBIOIHATH CBOIO YaCTh padOThI
U KOOPJIMHUPOBATh CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHWBATh KA4eCTBO CBOETO BKJAJa B OOMIMA TPOAYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMH B3aMMOICHCTBHS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

CaMoopraHmamm:

CaMOCTOSITEIbHO COCTAaBJIITh IUIAH, aJITOPUTM pelIeHUs 3ajauu (WIH ero
4acTh), BBIOMpATh CIIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIeHUI ¢ Y4ETOM HOBOM MHGOPMALIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJICKT:

BJIJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yabTaTa
pElICHHUsT MAaTEMAaTUYECKOW 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPY PELICHUN 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaAWJCHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA NESITEILHOCTH MOCTABICHHON LN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTIKCHHUS WM HEIOCTHXKCHHS 1IEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHus B 9 kJjacce oOydarOnIuics TOMYYUT CIEAYIOIIUE
PEAMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOJUTh C HX
IOMOIIBI0 PA3JINYHBIE 3JEMEHTHl IPSMOYTOJIBHOIO TPEYroJIbHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTsb (¢ MOMOIIBIO KadbKyIATOPa) JITUHBI
Y YTJIBI JIJ1s1 HETaOJIMYHBIX 3HAUSHUH.

[Tonp30BaThCcs popMynamMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUI1 HAxXOXKJIECHHMS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUUISL HAXOXKJICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYroJIbHUKOB»), MPUMEHATh HUX MpHU
peLIeHNH IeOMETPUYECKUX 3a1ay.

Brnagers noHsTUssMH IpeoOpa3zoBaHus O00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. [lonb3oBaTtbes cBOMCTBaMHM MOAOOUS MPOU3BOJIBHBIX (UTyp,
YMETh BBIYMCIATH JJIMHBI M HAXOJUTh YIJbl y MOAOOHBIX ¢uryp. IlpumeHsTh
CBOMCTBa mOA00Ms B MPAKTUYECKUX 3aJadax. YMEThb MPUBOJIUTH MPUMEpPHI
0JJ0O0HBIX (UTYP B OKPY’KAIOLIEM MUpE.

[Tonbp30BaTbCsA TEOpEMAMU O IPOU3BENCHUN OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBAJAPATE KaCATEIbHOMN.

[Tonb30BaThCsl BEKTOpAMH, MOHMMAaTh HMX TE€OMETPUYECKUA M (PU3UUECKUI
CMBICJ, TPUMEHSITh MX B PEHICHUH T'COMETPUYECKUX M (U3NYECKUX 3a]ad.
[IpumeHATh CKansipHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKICHUS JUIMH U YIJIOB.

[Tonb30BaTHCSA METOAOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHSTH €r0 B PELICHUN
F€OMETPUYECKUX U ITPAKTUYECKUX 3a4ad.

Biianers NMOHATUAMM IPABUIBHOIO MHOTOYI'OJIBHUKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPYKHOCTH U PaJUaHHOM MEpbI yIja, YMETh BBIYMCIATH ILIOIIAIb
Kpyra u ero yactei. IIpuMeHsaTh 10Iy4YeHHbIE YMEHU B IPAKTUYECKUX 3a1a4ax.

Haxoauts ocu (WM UEHTPHI) CUMMETpUd GUTYp, MPUMEHSTHb JIBUKCHUS
IUIOCKOCTH B IIPOCTEHIINX CITyYasXx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS Ha IMPAKTUKE — CTPOUTH MATEMaTUYECKUE
MOJIENIN IS 3a/1a49 PeaJbHOW KU3HU U ITPOBOAUTH COOTBETCTBYIOIME BBIYMCICHUS
C NPUMEHEHHEM IOA00MS U TPUTOHOMETPUUECKHUX (QYHKIMHM (IOJB3ysACh, TIe
HEO00XOUMO, KAJIbKYJISITOPOM ).



9 KJIACC

KonnuecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue
(uudposbie)
n/ pasaenoB uTeM | Bceer Kontpoabnsl | IIpakTnuyecku
o0pa3oBaTe/ibHbIE
n NporpamMmbl 0 e padoThI e padoThI
pecypchbl
Tpuronomerpusi.
Teopemsl
KOCHHYVCOR I but6mmoreka [IOK
Y 16 1 https://m.edso0.ru/7f41al
CHUHYCOB. 2c
Pemenne _
TPEYrOJLHUKOB
IIpeoGpa3zoBanue
o00usI. but6mmoreka [JOK
MeTtpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOLIEHHUS B 2c
OKPYKHOCTH
bubnmoreka [JOK
BexkTopbl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bu6muoreka [IOK
KOOp/IMHATHI HA 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2
[IpaBunbeHbBIE
MHOTOYTOJIEHUK
u. Jliuna bu6mmoreka [JOK
OKPYXHOCTH H 8 1 https://m.edsoo.ru/7f41al
IUIOIIAb KPyra. 2c
Beruucnenue
Ionaaen
bu6mmoreka [JOK
JBrxkeHus
6 1 https://m.edsoo.ru/7f41al
MIJIOCKOCTH
2c
[loBTOpEHUE,
but6mmoreka [IOK
0000111eHNE,
7 1 https://m.edsoo.ru/7f41al
CUCTeMaTHU3aIHs 2
3HAHUU _
OBIIEE
KOJIMYECTBO
68 7 0
YACOB I1O
[TPOT'PAMME
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TFOCY/IAPCTBEHHOE BIO/UKETHOE OBUIEOBPA30BATE/ILHOE
VYYPEXKIAEHHE «OJIbI'HHCKASA IKOJIA BOJTHOBAXCKOI'O
MYHHHHIIAJBHOI'O OKPYTI' A»

JOHEUKON HAPOAHOM PECNIYBJINKH

' PACCMOTPEHO | COIVIACOBAHO PAJIEHE |
| HA HEAArOrHYECKOM coBeTe M, AupexTtopa no YBP

| Mporoxoa N2 1 ot «29anrycra Moranenxo A.B.

| 20040 |

KAJIEHIHAPHO-TEMATHYECKOE IJIAHUPOBAHHE
NpeaMeTa BEPOSTHOCTb M CTATHCTHKA
YPOBEHb OCHOBHOr0 061uero o6pasoBanus
Ans 9 kiaccos

Pazpaborano yuurenem
Mensangenko E.IT.

2024-2025 yqeOGubit rox



Ka.]IeH)IapHO-TeMaTI/['lECKOC IJIAHUPOBAHHUE 110 T€COMETPUHU B 9 kaacce

Ha 2024-2025 yuyeOHblii rog

2 yaca B Heaed10. Becero 68 uacos

KouTpoabubix pador - 7

No Conepxanue Komu- | Jlatamo | Jlara mo
/o YECTBO | raHy dakry [Ipumeuanue
4acoB
Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pemenne TpeyroibHuKoB ( 16 1ac)
1 | Onpenenenue TPUrOHOMETPUYECKUX (PYHKUIMH 1
yrios ot 0° no 180°.
2 | Ompenenenne TPUTOHOMETPHUUECKUX (DYHKIIUN 1
yriaos ot 0° no 180°.
3 | Kocunyc u cHHYC IpsSIMOTO U TYIIOTO yIJia 1
4 | KocuHyc 1 CUHYC IPSIMOTO U TYIIOTO yIia 1
5 | Teopema kocunycos. (O0001mEHHAs) TeOpemMa 1
CHUHYCOB (C paInyCOM OMHMCAHHON OKPY>KHOCTH).
6 | Teopema kocunycoB. (O0600mEHHAs) TeOpeMa 1
CHUHYCOB (C paiInyCOM ONMCAHHON OKPYKHOCTH).
7 | HaxoxmeHue JUIMH CTOPOH U BEJIMYHH YTIIOB 1
TpeyroapHUKoB. CaMocTosTeNbHas padoTa
8 | Haxox/eHue JUIMH CTOPOH U BEJIMYMH YTIIOB 1
TPEYTrOJIbHHUKOB.
9 | ®opmyna miuomwaAu TpeyrojibHIUKaA Yepes JIBe 1
CTOPOHBI M YTOJI MEXKIY HUMH.
10 | ®opmyna mIomaaAn TPEyroJbHUKA Yepes ABe 1
CTOPOHBI M YTOJI MEXAY HUMH.
11 | ®opmyna miomaau 4YeThIpEXyroabHUKa yepes3 ero | 1
JIMaroOHaJIM U Yroj MEeKIy HUMHU.
12 | ®opmyna mIomaan 4eTHIpEXYyrodbHUKa Yyepe3 ero | 1
JIMaroHaJIH U YToJl MEXy HUMH.
13 | [IpakTuyeckoe MPUMEHEHHUE TOKa3aHHBIX TeopeM. | 1
CamocrosTenpHas paborta
14 | IlpakTHueckoe MpUMEHEHHE TOKAa3aHHBIX TeopeM | 1
15 | KonrpoabHas padora Ne 1 1
16 | AHaau3 KOHTPOJBHOU PabOThI 1
IIpeoOpa3oBanue nogodus. Merpuueckue COOTHOEHHUs B OKpYkHOCTH (10 yacoB)
17 [onsiTHe 0 mpeoOpa3oBaHUM O00US. 1
18 [lonsiTue o npeoOpazoBaHuyU NOJ00US. 1
19 CoOTBETCTBEHHBIE DJIEMEHTHI TOIOOHBIX (PHUTYD. 1
20 CoOTBETCTBEHHBIE 3JIEMEHTHI NOJOOHBIX QUTYD. 1
21 Teopema o mpou3BeEHNN OTPE3KOB XOPJ, 1
TEOpeMa O MMPOU3BENECHNUN OTPEZKOB CEKYIIHUX,
TeopeMa 0 KBaipaTe KacaTeJbHOM.
22 Teopema o mpou3BeEHUN OTPE3KOB XOPJ, 1
TEOopeMa O NPOU3BEIECHUN OTPE3KOB CEKYIIHX,
TeopeMa 0 KBaJipaTe KacaTeJbHOM.
23 | [IpumeHeHHE B peIlICeHUU TeOMETPUYEeCKuX 3a1ad. | 1

CamocTrosTenpHas paborta




24 | IlpuMeHEHHUE B PEIICHUH I'€OMETPUYECKUX 3a0a4 1
25 | KonTpoabHasi pabora Ne 2 1
26 | AHanM3 KOHTPOJIBHOU paboTh

BekTopsl (12 yac)

27 | OnpenesieHHE BEKTOPOB, CI0KEHHUE U PA3HOCTh 1
BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO.

28 | OnpenelieHHE BEKTOPOB, CI0KEHUE U PA3HOCTh 1
BEKTOPOB, YMHOKEHHE BEKTOpPA Ha YHUCIIO.

29 | ®usnyecKuil ¥ reOMETPUYECKUI CMBICI BEKTOPOB. | 1

30 | ®usnuecKuil ¥ reOMETPUYECKUI CMBICI BEKTOPOB. | 1
CamocTrosTenpHas pabota

31 | Pa3noxeHue BEKTOpa Mo JBYM HEKOJUIMHEAPHBIM 1
BEKTOpaM

32 | Pa3yoxeHue BEKTOpa 0 IBYM HEKOJUIMHEApHbIM | 1
BEKTOpaM

33 | KoopauHaThl BEKTOpa 1

34 | KoopauHaThl BEKTOpa 1

35 | CkansipHOE NPOU3BEACHUE BEKTOPOB, Er0 1
IIPUMEHEHHUE JUIsl HAXO0XKACHUS JUIMH U YIJIOB.

36 | CkansipHOE MPOU3BEACHUE BEKTOPOB, €r0 1
IIPUMEHEHHUE JUIsl HAXO0XKACHUS JJIMH U YIJI0B.
CamocTrosiTenpHas pabota

37 | IlpumeHeHuE BEKTOPOB I pEUICHUS 3a/1a4 1
KMHEMAaTUKU U MEXaHUKH

38 | KonTpoabHasi pabora Ne 3 1

J/lekapTOBBI KOOPAMHATHI HA IJIOCKOCTH (9 yac)

39 | AHanu3 KOHTPOJIBHOM paboThl. JleKapTOBEI 1
KOOPJMHATHI TOYEK HA INIOCKOCTH.

40 | YpaBHeHUE IIPSIMOM. 1

41 | YrnoBoit Ko UIMEHT, TAHT€HC YTila HAaKJIOHA, 1
NapaJuIeIbHbIE U MEPICHAUKYISIPHBIE TPSIMBIE.

42 | YpaBHEHHE OKPY>KHOCTH. 1

43 | HaxoxxaeHue KOOpAMHAT TOYEK NIEPECCUCHUS 1
OKPYKHOCTH U TIPSIMOM.

44 | Mertox KOOpAWHAT MPU PELIEHUH T'€OMETPUYECKUX | 1
3agau. CamocrostenapHas pabora

45 | Mcrnonb3oBaHuE METOAA KOOPAUHAT B 1
IIPAaKTUYECKMX 3a/1a4ax

46 | KontpoabHasi padora Ne 4 1

47 | AHanu3 KOHTPOJBHON PabOThI 1

IIpaBuIbHBIE MHOTOYTOIbHUKH. /[JTHHA OKPYKHOCTH M IJI0IIAAb Kpyra. Boluuciienue

mjomaaei (8

yac)
48 | IIpaBuibHBIE MHOTOYTOJIBHUKH, BEIYMCICHHE UX 1
DJIEMEHTOB.
49 | Yucio m U JyIMHA OKPYKHOCTH. 1
50 | /lnmuHa nyru okpy:kHOCTH. PannanHas Mmepa yria 1
51 | JluimHa oyru OKpyKHOCTU. PaguanHas Mepa yria 1
52 | [Inomanp Kpyra u €ro 3J€MEHTOB (CEKTOpa U 1
CErMEHTA)
53 | Beruncnenue miomazei Guryp BKIHOYAIONIIX 1
aneMeHTHI Kpyra. CaMoCTosITeNIbHAs paboTa
54 | BeryuciieHHe Iomanae Guryp BKIFOYAIONNX 1

9JICMCHTHI Kpyra.




55 \ KonTpoabHasi padora Ne 5 ‘ 1 ‘
JBukeHust miaockocTH ( 6 yac)

56 | AHanu3 KOHTPOJIbHOH paboTsl. [lonsTre 0 1
JBUKECHHUH IIJIOCKOCTH.

57 | IlapaynenbpHbli IEPEHOC, IOBOPOT U cUMMeTpust. | 1

57 | Ocu u nentpsl cummeTpu. [Ipaktuyeckas pabota | 1

59 | [Ipocreiimme NpUMEHEHNS B PEILICHUN 3aa4. 1

60 | Ilpocreiimme NpUMEHEHUS B PELICHUH 3aa4. 1

61 | KonTpoJubHasi pabora Ne6 1

IloBTOpeHME, 000011IeHNE H CHCTEMATH3ANNUS 3HAHMI Kypca 7-9 kiaccoB (7 yac)

62 | [Ipocreiimme reomeTpuueckue GUrypsl U ux 1
cBoiicTBa. MI3MepeHne reoMeTpuYeCKUX BETUYHH.
TpeyroapHUKH.

63 | OKpy>XHOCTb U KpYT. YTJIbl B OKPY>KHOCTH. 1
BrnincanHble 1 ONMCaHHBIE OKPYKHOCTH
MHOT'OYTrOJIbHUKOB. TecTupoBanue

64 | YeTblp€XyronbHUKU. BniricaHHble 1 ONMCaHHBIE 1
YETHIPEXYTOJIbHUKH.

65 | Teopema [ludaropa u Hayana TPUTOHOMETPUHU. 1
Pemenune o61mux TpeyroabHUKOB.
CamocTrositenpHas pabota

66 | IInomans. Berancinenne miomanei. Ilmomamnm 1
noJ00HBIX (pUryp

67 | KonTpoabHasi pabora Ne7 1

68 | AHanaM3 KOHTPOJIBHOM paboThI 1




