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MNOACHUTEJIBHASA 3AIITMCKA

['eomeTpus kak OJMH U3 OCHOBHBIX PAa3JENIOB IIKOJBbHOM MATEMAaTHKH, UMEIOLIUN
CBOCH IeNbl0 O0ECIeuYnTh HM3YyYeHUE CBOMCTB M pa3MepoB (UTyp, UX OTHOILIECHUH U
B3aUMHOE PpACIOJIOKEHUE, ONUPACTCS Ha JOTHYECKYH, JIOKA3aTENIbHYIO JIMHUIO.
[lenHOCTh M3yuYeHHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSs
3aKJIIOYAeTCs B TOM, UTO OOYyYaloIMiiCs y4YMTCS TPOBOJUTH JIOKAa3aTeJIbHbIE
paccyXAeHusi, CTPOUTh JIOTUYECKHE yMO3aKJIIOYEHHUsS, JOKa3blBaTh HCTUHHbBIC
YTBEPKJICHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, NPOBOAUTH PACCYXKICHHUS «OT
OPOTUBHOTO», OTJIMYaTh CBOWCTBa OT MPHU3HAKOB, (opMynupoBaTh OOpaTHbBIE
YTBEPKICHUS.

BTtopoii 1enbl0 HM3y4eHHUS] TEOMETPUU SABJSETCS HUCIOJIb30BaHME €€ Kak
MHCTPYMEHTAa IpU PEIICHHMM KaK MaTeMaTHYeCKUX, TaK W TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B peabHOM Ku3HU. OOydarouuics JOJKEH HAy4YHUThCS OINPEICIUTh
reoMeTpuueckyo (urypy, omucaTh CIOBaMHU JAHHBIM YepTEX WM PUCYHOK, HAWUTHU
IJIOIIA b 3E€MEJIbHOTO Yy4YacTKa, pacCuuTaTh HEOOXOAMMYIO JIMHY OINTOBOJIOKOHHOTO
kabenst wiu TpedyeMmble pa3Mepbl rapaxka JUisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENIbHASA JIMHUA B W3ydyeHUM reoMerpud. [lpm pemenun 3amad
MPAKTUYECKOTO XapakTepa OOYyYalolUCs YYUTCS CTPOUTh MaTeMaTHUeCKHe MOJETH
peanbHbIX KU3HEHHBIX CUTYallHi, MPOBOJUTH BHIYUCIECHUS M OLECHUBATH AJICKBATHOCTH
MOJIyYEHHOTO pPe3ybTaTa.

KpaiiHe BaxxHO mNOAYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMU  YUEOHBIMHU
npeIMeTaMyd, MOTHBHPOBATH HCIOJIb30BAaTh OMpPENETICHUS TeOMETpHUecKnXx (Guryp u
MOHSATUN, NTEMOHCTPUPOBATh MPUMEHEHHE TOJIYYCHHBIX YMEHHH B (PU3HKE U TEXHHKE.
OTu cBsi3M Hambojiee SpKo BUAHBI B Temax «Bexrtoper»y, «TpuroHomerpuieckue
COOTHOILIEHU», «MeTon koopauHaT» u « Teopema [Tudaropay.

VYueOHbiii kypc «l'eomMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIC pa3JIelibl
coaepxkanus: «l'eomerpudeckue GUTyphl U UX CBOWCTBay, «3MepeHne reoMeTpruiecKux
BEIIMUYMH», «JleKapTOBbI KOOpPAMHATHI Ha IUIOCKOCTW», «BekTope», «JlBHKeHUA
iockocTuy, «lIpeobpazoBanus mogo0us».

Ha u3yuenue yueOHOTrO Kypca «I'eometpus» oTBonutcs B 9 kiacce — 68 yacos (2
Jaca B HEJICINIO).



COILEPKAHUE OBYUYEHMUS

9 KUIIACC

Cunyc, xocunyc, tTaureHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI TPUBEACHHUS.

Pemenune TpeyroapHuUkoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. PemieHune
NPAKTUYECKUX 3a/1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

ITpeobpazoBanue nonodus. Ilogodue cooTBETCTBEHHBIX IIEMEHTOB.

Teopema 0 NMpOU3BENEHUU OTPE3KOB XOP[, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKyLIMX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

BexTop, nnuHa (MOJyJib) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HAIPABJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HajJ BeKkTopaMmH. PasnoxkeHue BeKTOpa MO [JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunatel Bektopa. CkansipHO€ NPOU3BEJCHHUE BEKTOPOB, IPUMEHEHUE IS
HaXO0XJACHUS UIMH U YTJIOB.

JlekapToBBl KOOpAMHATHI Ha IIOCKOCTH. YPAaBHEHUS MNPSMONW M OKPYKHOCTH B
KOOpJAMHATaX, IIEPECEUEHUE OKPYXKHOCTEH MW NpsAMbIX. Meroa KOOpAMHAT U €ro
PUMEHEHHUE.

[TpaBuiibHBIE MHOTOYTOJIBHUKM. [[nMHAa OKpyXKHOCTH. I'pamycHas M paguaHHas
Mepa yria, BBIYUCICHHUE IMH QYT OKpykHOcTel. [limomans kpyra, cekTopa, CermeHTa.

JIBIDKEHUSI IUIOCKOCTH M BHYTPEHHHE CHUMMETpUu Guryp (daemMeHTapHble
npencrasieHus). [lapannensHsiii nepenoc. [loBopor.



INIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA
HPOI'PAMMBI YYEBHOI'O KYPCA «T'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MTporpaMMbl yueOHOro kypca «l'eoMerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOE BOCIIUTAHUE:

MPOSIBIICHUEM HHTEpECa K MPOUIJIOMY M HACTOAIIEMY POCCUMCKOW MaTEeMAaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUCKHX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HMCIOJB30BAaHUIO 3TUX JOCTHKEHHH B APYTUX HayKax H
NPUKIAIHBIX chepax;

2) rpaskaaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBHITIOJIHEHUIO 00SI3aHHOCTEN TpakKJaHWHA U Pealu3allii ero mpas,
MpEeACTaBICHUEM O MaTEMaTHYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS  Pa3THMIHBIX
CTPYKTYp, SABJICHUH, TIPOIIEAYP IPakaIaHCKOTro 00IIecTBa (HampumMep, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO HJTHUUYECKHUX TMPOOJEM, CBS3aHHBIX C MPaKTHUYECKUM
MPUMEHEHUEM JIOCTH)KEHHUM HayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-ITHYECKUX
MIPUHIUIIOB B JIEATEILHOCTU YUEHOTO;

3) Tpy10BO€E BOCIIMTAHME:

YCTAaHOBKOW HAa AKTHUBHOE Y4YacTUE€ B PEHICHUM NPAKTHYECKUX  3a7ay
MaTeMaTUYEeCKOM  HAIpPaBJIICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEeMaTUYECKOIO
o0pa3oBaHusi Ha TPOTSHKEHUU BCEH JKU3HU I YyCHEmHON mpodeccunoHalbHON
JEATeTLHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYATbHON TPAaeKTOPUU OOpa30BaHUS U IKU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHME:

CITIOCOOHOCTBIO K DMOIIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIIPHSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peIICHUM, PpacCyXJACHUN, YMEHUIO BHUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

OpUEHTAIIMEN B IEATEIbHOCTU HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YeEJIOBEKa, TMPUPOABI M OOIIECTBa,
MOHMMAaHUEM MaTeMaTHYeCKOW HAayKH Kak cepbl YeTOBEYECKOUW JESITeIbHOCTH, STAMOB
e€ pa3BUTUA W 3HAYUMOCTU JUISl PA3BUTUSA LMBUIU3AIMU, OBJAJCHHUEM S3BIKOM
MaTeMaTUKA M MaTeMaTH4eCKOM KyJIbTypol Kak CpEJCTBOM TIO3HAHUS MU,
OBJIQJICHUEM MTPOCTEUIIINMHU HABBIKAMU UCCIIEIOBATEIBCKON €S TEIbHOCTH;

6) ¢usuueckoe BocnuTaHWe, (opMHUpPOBaHUE KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIArOMOJIYyYHsA:

TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHHUSI B HHTEPECAX CBOETO 3/10POBbS,

BEJICHUSI 370pOBOro 00pasza KU3HU (370pOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEKUM
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3aHATUHN M OTABIXA, PETYISIpHAs (PU3NUECKas aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA
pediekcuu, NTpU3HAHUEM CBOEro IMpaBa Ha OMMOKY M TaKoro >K€ IMpaBa Jpyroro
4eJI0BEKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTallMell Ha NMPUMEHEHHE MAaTeMAaTUYEeCKHMX 3HAaHUM A peuleHus 3alad B
00JaCTH COXPaHHOCTU OKPY’KAIOIIEW Cpe/bl, IUNIAHUPOBAHMUS MOCTYIKOB M OLIEHKU HX
BO3MOKHBIX IMOCIEACTBUN Ul OKpY’KalOLIeH cpefbl, OCO3HAaHUWEM TIJI00aTbHOTO
XapakTepa IKOJIOTMUECKUX MPOOJIEM U ITyTeN X peleHus;

8) apanTanus kK H3MEHAIHUMCS YCJIOBUSAM CONHATBHON U NPUPOAHON cpelbl:

TOTOBHOCTBIO K JACHCTBHUSAM B YCJIOBHSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 NPAaKTUYECKYIO EsTeIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTbCA Yy APYTHX JIOJeH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEO0OXOJIMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM 4Hciie (OPMYIHPOBATH
UJIed, OHATHUS, TUIIOTE3bl 00 00BEKTaxX W SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAllMI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U IeicTBUS, (POPMYITUPOBATH U OLIEHUBATh PUCKH U MOCIENCTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJbTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBHS
ba3oBrble Joruyeckue AeicCTBUA:

® BBIBISATh M XApPaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy TNOHATUSIMH, (OPMYIHPOBATH
ornpezeseHus MOHSTHUH, yCTaHABIIUBAaTh CYIIECTBEHHBIN MIPU3HAK
KJIacCU(UKAIMKM, OCHOBaHHS JJsi OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO AHAJIN3A;

® BOCHPUHHUMAT, dbopmynupoBaTh u peoOpa3oBBIBATH CYXJICHHUSI:
YTBEPAUTENBHBIC U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

® BBISABISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpPEUHUS B
dakTax, JaHHBIX, HAOMIONCHHUSIX M YTBEPXKICHUSX, TMpeIjiaraTb KPUTCPUH s
BBISIBJICHMS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

e JleflaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTWKH, JEAyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUCHHM 110 aHAJIOTUH;

e pa30uparTh [OKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEpKIECHUU (TIpsiMble W OT
MPOTUBHOTO), TMPOBOAUTH CAMOCTOATEIIBHO  HECJIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTHYeCKUX (DaKTOB, BHICTPAWBATh apTyYMEHTAIINIO, MPUBOIUTH MPUMEPHI U
KOHTpPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpATh croco0 peleHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIbKO BapUaHTOB
pemieHusi, BbIOMpaTh HamOojee MOAXOMALIMM C YYETOM CaMOCTOSITENIBHO
BbI/IEJIEHHBIX KPUTEPUEB).

BazoBrIe ncciienoBare/ibLCcKHe JeCTBUSA

UCIIOJIb30BAaTh BOMPOCHI KaK HCCJICNIOBATEIbCKANA WHCTPYMEHT ITO3HAHUSA,
dbopMyIHpOBaTH  BOMPOCH,  (QUKCHPYIOIIUE  TMPOTHBOPEUYHUE,  MPOoOIIeMy,
CaMOCTOSITEIPHO YCTaHABJIMBATh MCKOMOE WM JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE,

OPOBOAWTH IO  CAMOCTOSITENIBHO  COCTaBJICHHOMY  IUIAaHY  HECIIOXKHBIN
IKCIICPUMEHT, HEOOJIBIIIOE WCCIEOBAaHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTH4YeCKOTO 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSTEIBHO (OPMYJIUPOBATH OOOOIICHUS W BBIBOJABI 10 pe3yibTaTaM
NPOBEACHHOTO  HAONIONEHUS, WCCICNOBaHMs, OICHWBATh JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IICHUH;

MPOTHO3MPOBATh BO3MOXHOE pa3BHTHE IIpollecca, a TaKXKe BBIJIBUTATh
NIPE/ITIOI0XKCHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBHUSX.

PatGora ¢ undgopmanueii:

BBISIBJIATh ~ HEJAOCTATOYHOCTh M HM30BITOYHOCTh  HMH(OPMALMH, JAHHBIX,
HEOOXOIUMBIX TSI PEIICHHMS 3a1a4H;

BBIOMpATh, aHAIM3HPOBATh, CHUCTEMATH3UPOBATh W  WHTEPIPETUPOBATH
WH(GOPMAIIHUIO PAa3IMYHBIX BUJOB B (POPM TpEICTaBICHNS;

BbIOMpaTh GopMy TpelcTaBiIeHUS MHGOPMAIUA U WILTIOCTPUPOBATH PEIIaeMble
3a/la4yl CXeMaMu, TuarpaMmMamMu, HHOM TpaduKoi U UX KOMOWHAIUSMU;
OIICHMBATh HAJEKHOCTh MHPOPMAIIUU TI0 KPUTEPUSIM, TIPEITIOKEHHBIM YUUTEIIEM
Wi chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC YHHBepCaJIbHbIEe YUeOHbIe 1eiiCTBUA:

BOCIIPUHUMATh M (DOPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U
HeJIsIMU OOLIEHUS], SICHO, TOYHO, IPAaMOTHO BBIpaXaThb CBOK TOYKY 3pEHHS B
YCTHBIX U NHMCBbMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS 10 XOJy PEILICHHs 3aJauH,
KOMMEHTHPOBATh NOJIyYEHHBIN pe3yJIbTarT;

B XoZe OOCYXIEeHHs 3aJaBaTb BONPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOyieMbl, penlaeMoi 3a/layd, BBICKA3bIBaTh MWJIEH, HAIlCJIEHHbIE Ha MOMCK
pelIeHus, CONOCTABIATh CBOM CYXKICHHMS C CYXACHUSMH JIPYI'MX YYaCTHHUKOB
auanora, oOHapy»KMBaTh pa3lInuue U CXOACTBO MO3UIUH, B KOPPEKTHOU (popme
bopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHHUS;

IPEACTABIATh PE3yJbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, HCCIICIOBaHUS,
NPOEKTa, CaMOCTOSITETFHO BBIOMpPATh (OpMAT BBHICTYIUICHUS C Y4YETOM 3aaa4y
Npe3eHTaIMN U 0COOEHHOCTEH ayAUTOPHH;

IIOHUMATh M MWCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM M HWHIUBHUIYaJIbHOU
paboThI PHU pelIEHUU YUYeOHBIX MaTeMaTHUECKUX 3a/1ay;



® [PUHUMATh I€Jh COBMECTHOW JEATEIHbHOCTH, IUIAHUPOBATh OPTAHHU3AIUIO
COBMECTHOM pabOThI, paclpeAcisiTh BHUIbI padOT, JOTOBapHBAThCS, OOCYXKIATh
MpoILIeCcC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOCH;

® y4yacTBOBAaTh B TPYNIOBBIX (popMax paboThl (0OCYykIeHUsS, OOMEH MHEHHIMH,
MO3TOBBIE INTYPMbI W JPYTHE), BBINOJHITH CBOIO YacTh pabOThl U
KOOPJMHUPOBAaTh CBOU JICUCTBUS C JPYTMMH YWICHAMHU KOMAaHIIbI, OIICHUBATh
Ka4eCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT IO KPUTEPHUSIM, CHOpMYITUPOBAHHBIM
YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBeEpPCaJibHbIE Y4eOHbIE 1eHCTBUA
Camoopranuszanmsi:
® CaMOCTOSATENIbHO COCTAaBIATH IUIAH, aJTOPUTM pEIIeHUs 3aAauu (UM €ro 4acTh),
BBIOMpATh CMOCO0 pelIeHus C Y4ETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOW MH(OpMAITHH.
CaMOKOHTPOJIb, SMOUMOHAIbHBIA HHTEJJIEKT:
e BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJSI Ipollecca M pesyibTara
pELICHNS] MaTEMaTUYECKOH 3aa4H;
® TMPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPH PELUICHUU 3aJauH,
BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OLTUOOK, BBISIBIICHHBIX TPYIHOCTEH;
® OIICHHUBATh COOTBETCTBUE pE3yJbTaTa JCATEIBHOCTM IOCTAaBJICHHOM LIEIH U
YCIOBUSIM, OOBSCHATh TMPUYUHBI JIOCTHKEHUS WM HEIOCTHIXKEHUS ey,
HAXOJUTh OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATHI

K konIiry oOyuenust B 9 kiiacce oOydarmuics MOJIYIUT CIEAYIONTUE MPEIMETHBIC
pe3ynbTaThI:

3HaTh TPUTOHOMETPUYECKHUE (DYHKIIMH OCTPHIX YIJIOB, HAXOAWTHh C UX TOMOIIBIO
pa3IMUHbIE JJIEMEHTHI TMPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHrue MPSIMOYTOIbHBIX
TPEYroibHUKOB»). HaxonuTe (C MOMOIIBI0 KalbKYJISTOpa) MJIWHBI M YLl JJIs
HETa0TMYHBIX 3HAUCHUM.

[Tonb3oBathest  (hopMynaMu TMPUBEIACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJECTBOM  JUIsl  HAxXOXJCHMUS COOTHOIIEHWW MEXAy TPUTOHOMETPUUECKUMU
BEJIMYMHAMU.

Hcnons30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JUIsl HaXOXJACHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHSATh UX MPU PEIICHUU
r€OMETPUUYECKHUX 3a7ad.

Brnagere moHATHAMH mpeoOpa3oBaHUs MOA00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noio6HbIX ¢uryp. Ilomb30BaThbesi cBOMCTBAMU MOMOOWSI TPOU3BOJIBHBIX (PUTYp, YMETh
BBIYUCIISTE JJIMHBI M HAXOAMUTD YIIIbl Y TOA00HBIX Guryp. [IpuMeHsaTs cBoicTBa Moa00Ms
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B NPAaKTHYECKUX 3aJavyax. YMeTh NPUBOAWTH NpPUMEPHl NOJOOHBIX GUryp B
OKPYKaIOLIEM MUPE.

[Tonp30BaTbCsl TEOpeMaMu O NPOU3BEAECHHHM OTPE3KOB XOpH, O IPOU3BENECHUU
OTPE3KOB CEKYIIUX, O KBAIApaTe KacaTeIbHOM.

[Tonp30BaThCcsl BEKTOpAaMU, IOHUMAaTh UX F€OMETPUUECKUN U (PU3UUECKUH CMBICI,
OPUMEHATh MX B PEIIEHUUM TEOMETPUUYECKUX M (u3nueckux 3aaad. [IpumeHsTh
CKIIIPHOE ITPOU3BEACHUE BEKTOPOB AJIs1 HAXOKACHUS JJIMH U YIJIOB.

Ilonb30BaTbCsi METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €TI0 B PEIICHUHU
reOMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Braners noHATHAMH NPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIJIMHBI
YT OKPY>KHOCTH M paJuaHHOW MEpPBI YIVIA, YMETh BBIYMCIATH IUIOLIAAb Kpyra U €ro
yacTel. [IpuMeHATs nosydeHHbIe YMEHHSI B IPAKTUYECKUX 3aa4ax.

HaxoauTe ocu (W11 LIEHTPBI) CUMMETPHUH (PUTYpP, TPUMEHSTH TBUKEHUS IIJIOCKOCTH
B [IPOCTEUIINX CIydasiX.

[TpMeHATH NOyYEHHBIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIN
JUIl  3aJad  peaJpHOM JKU3HH W IPOBOJNUTH COOTBETCTBYIOIIME BBIYMCICHUSA C
OPUMEHEHHEM 10100MsI U TPUTOHOMETPUUECKHUX (QYHKIIMH (IOJIB3YSICh, I1€ HEOOXO0UMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 15 bubnnoreka [JOK
CHHYCOB. PellieHne TpeyroasHIKOB ’ https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodus. Metpuyeckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Berxcropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIIIOCKOCTH 9 1 bubmorexa LOK
p P https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJNBHUKH. [[1Ha
5 05 ’KHOCTHU U TIIIO ya b Kpyra 8 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mnomaaei
bubmmoteka IIOK
y JlpmKeHIs IIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 7 5 but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6,5 0



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 INVTIAHUPOBAHUE

9 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpouabubie IIpakTnuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 OrnpeznenieHne TPUrOHOMETPUUECKUX 1 04.09.24 bubnnoreka [JOK
¢yukuuit yrios ot 0° mo 180° R https://m.edsoo.ru/8a1424bc
5 DopmyIsl anBezfeHmI. 1 05 05.09.24
JlnarHocTUuecKui TecCT.
bu6mmoreka [IOK
3 Teopema kocnirycos 1 11.09.24 https://m.edso0.ru/8a14336¢
4 TeopeMa KOCHUHYCOB 1 12.09.24
bu6mmoreka [JOK
T 1 18.09.24
> eOpEMa KOCHHYLOR 8.09 https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
T 1 19.09.24
6 eOpEMa CHHycon 9.09 https://m.edsoo.ru/8al42e8a
Teopema cuHycoB 1 25.09.24
Teopema cunycoB 1 26.09.24
9 Haxoxnenue 1nvMH CTOPOH U BEJIMYUH 1 02.10.24 bu6mmorexa [IOK
YTJIOB TPEYTOJIBHUKOB o https://m.eds00.ru/8a1430b0
bubmuorexa [JOK
1 P 1 10.24
0 CILSHHE TPEYTOILHIKOB 03.10 https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
11 P 1 10.24
CILSHHE TPEYTOILHIKOB 09.10 https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB 1 10.10.24 bubnnorexa [JOK

10



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
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

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

bubmuoreka [JOK
13 Pemenue TpeyroibHUKOB 16.10.24 https://m.edsoo.ru/8al42ac0
[IpakTHueckoe NpUMEHEHHUE TEOPEM bubnmoreka [JOK
14 17.10.24
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTdeckoe MpUMEHEHUE TEOPEM 93.10.24
CHUHYCOB ¥ KOCHHYCOB
16 KontponbHas paboTa mo teme 24.10.24 bubnmnoreka [JOK
"Pemienne TpeyronbHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [JOK
17 [TonsiTHE 0 MpPEeoOpa3oBaHUH TTOAO0HS 06.11.24 https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI 07.11.24 bubnnorexa [JOK
Mo00HBIX QUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI 13.11.24
MOI00HBIX PUryp
Teopema 0 mpoOU3BEICHUU OTPEZKOB
20 XOpJ, TEOpEMaA O MPOU3BEICHUH 14.11.24 bubnunorexa [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o pou3BeIeHUN OTPE3KOB
91 XOpJ, TEOpEMaA O MPOU3BEICHUH 20.11.24 bubnunorexa [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeIeHUN OTPE3KOB
99 XOpJ, TEOpEMA O MPOU3BEIECHUU 21.11.24 bubnmoreka [JOK
OTpPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
23 [IpuMeHeHue TeopeM B peleHun 27.11.24 bubmuorexa [JOK

11



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

reoOMCTPHUYCCKUX 3a1a4

https://m.edsoo.ru/8a143f06

[IpumeneHnue TeopeM B pelieHUU bubnunoreka [HOK
24 28.11.24
FEOMETPUYECKUX 33724 https://m.edsoo.ru/8al443fc
[IpuMeHeHne TeopeM B peleHnun bubnmoreka [JOK
25 04.12.24
FeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al44578
KonTponbHas pabota mo Teme
"[Ipeobpa3oBanue nomoous. bubnnorexa [HOK
26 05.12.24
Metpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8a1447a8
OKpYy>KHOCTH"
97 Omnpenenenue BeKTOpoB. Pu3HUeCcKuit 11.12.24 bubnnoreka [JOK
1 TEOMETPHYECKUI CMBICIT BEKTOPOB o https://m.edsoo.ru/8a144960
28 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, 12.12.24 bubnnoreka [JOK
YMHOYKEHHE BEKTOPA Ha YKCIIO o https://m.edsoo.ru/8al44a8c
CrnosxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnuoteka [JOK
29 18.12.24
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edso00.ru/8a144d52
30 CrnosxeHue ¥ BEIMUTaHUE BEKTOPOB, 19.12.24
YMHOKEHHE BEKTOpPa Ha YHCIIO
31 Pa3noxxeHue BekTopa 1o 18ymM 95,12 94
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 K 26.12.24
OOPAMHATEL BEKTOpa https://m.edsoo.ru/8al44fbe
CkanspHoe pou3BeIeHnEe BEKTOPOB,
33 ero I EIMCHCIEI/IG H: HaXO0X eHI/IFS)I 15.01.25 bubmmorexa [JOK
p a a o https://m.edsoo.ru/8a14539¢c
JUTUH U YTJIOB
CkaisipHOE TTPOU3BEICHNE BEKTOPOB,
34 €ro MpUMEHEHHNE JUTsl HaXOKICHHS 16.01.25 bubmmorexa [TOK
o https://m.edsoo.ru/8a14550e
JUTUH U YTJIOB
35 Pemenue 3amau ¢ mOMOIIBI0 BEKTOPOB 22.01.25 bu6mmoreka [IOK

12



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

https://m.edsoo.ru/8al44c3a
bubmuoreka [JOK

36 Pemenue 3amayd ¢ mOMOIIBIO BEKTOPOB 23.01.25 httos://m.edsoo.ru/8a1458¢A
37 [TpumMeHeHre BEKTOPOB ISl PEIICHUS 99.01.25
3a1a4 HU3UKH
38 KonTponbHas pabota mo Teme 30.01.25 bubnmoreka [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlekapTOBbI KOOPAMHATHI TOYCK HA 05.02.25
TJIOCKOCTH
. bubmuorexa [JOK
40 ¥ PaBHEHHE NPAMOIT 06.02.25 https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsaMon 12.02.25
bu6mmorexa [IOK
42 ¥ PaBHEHHE OKPYIKHOCTH 13.02.25 https://m.edsoo.ru/8a14635a
Koopaunats! Touek nepeceueHns bubnnorexka [JOK
43 B 19.02.25
OKPY>KHOCTH U IIPSIMOU https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUN
44 reoMeTpUUYECKUX 3ajad, 20.02.25
MPAKTUYECKHX 337124
MeToa KOOpAMHAT IPU PEIICHUU
45 F€OMETPUUYECKHX 3a/1ad, 26.02.25
MTPAKTUICCKHX 337124
MeToa KOOpAMHAT TIPU PEIICHUU
46 F€OMETPUUYECKHX 3a/1aY, 27.02.25
MPAKTUYECKHX 3a7a4
Kontponbnas paboTa mo teme Bu6morexa [IOK
47 " JlekapTOBBI KOOPAMHATHI Ha 05.03.25

mIocKocTu"

https://m.edsoo.ru/8a146e0e
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https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

HpaBI/IJ'IBHBIe MHOI'OYT'OJIbHUKH,

bubmuorexa [JOK

48 BBIYHCIICHUE UX 3JIEMEHTOB 06.03.25 https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Yucno m. J[nrHa OKpY>KHOCTH 12.03.25 httos://m.edsoo.ru/8al472c8
bubmuoreka [JOK
50 Yucno m. [[muHa OKpYy)KHOCTH 13.03.25 https://m.edsoo.ru/8al4714c
o1 JUIHa 1yru OKpY’>KHOCTHU 19.03.25
bubmuorexa [JOK
52 Pannantias Mepa yria 20.03.25 https://m.edsoo.ru/8a14714c
bu6mmorexa [IOK
IT 2.04.2
53 TIOMWaAP KpyTa, CEKTOpa, Cermertta 02.04.25 https://m.eds00.ru/8a147426
bu6mmoreka [IOK
54 [Tnomanp kpyra, cekTopa, cerMmeHTa 03.04.25 https://m.edsoo.ru/8a147750
bu6mmorexa [IOK
55 [Inomanp kpyra, ceKTopa, CermMmeHTa 09.04.25 https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 ITonsaTHE O ABMIKEHUH INIOCKOCTH 10.04.25 https://m.edso0.ru/8al47¢82
N bubmuorexa [JOK
57 [TapannenpHbIi IEpEHOC, TOBOPOT 16.04.25 https://m.edsoo.ru/8al4716
. bubmuorexa [JOK
58 [TapannenbHbIi IepeHoc, TOBOPOT 17.04.25 https://m.edsoo.ru/8al4716
59 [TapannenpHbIi IEpeHOC, TOBOPOT 23.04.25
60 [IpumeneHnne NBUKEHUI TPpH 24.04.95 bubnmuotexa [JOK
pelieHny 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padboTa no temam
61 "[IpaBusibHBIE MHOTOYTOJIBHUKH. 30.04.25
OxkpyXHOCTb. [Br>KEeHMSI TITOCKOCTH"
62 [ToBTOpeHue, 06001IeHNE, 07.05.25 bu6mmoreka [JOK
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https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
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cucreMarusanus 3HaHui. Msmepenue
TE€OMETPUYECKUX BEJINYMH.
TpeyroapHUKH

https://m.edsoo.ru/8a148524

63

[ToBTOpeHme, 06001IEHNE,
CHCTEMAaTH3aINsI 3HaHUH.
[TapannensHble U MEPIICHIUKYJISIPHBIC
MpsMbIE

08.05.25

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

64

[ToBTOpeHme, 06001IEHNE,
CUCTEMAaTU3ALMs 3HAHHUMN.
OKpY>KHOCTb U KpYT.
I'eomeTprueckue nocTpoeHus. Y iibl
B OKPY’>KHOCTH

14.05.25

65

[ToBTOpenHue, 06001IeHNE,
cUcTeMaTHu3anus 3HaHui. Brimcanneie
Y OTIMCAHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

15.05.25

66

WroroBas koHTpoJsibHas paboTa

21.05.25

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

67

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

67

6,5

22.05.25
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[Ipenmer reomerpus

Knace: 9
[MOSACHUTEJIbHA A 3ATINCKA
Knace OobmeekonnuectBoyacoB | IIpa3mHUYHBIC THU U KOJIHYECTBO Hroro
BBITIABIINX 9aCOB
68 Bcero -1u.

1-geTBepTh 16 - - 16 67 u.

9 2-s1 YETBEPTh 16 - - 16

3-51 4eTBEPTh 20 - - 20

4-51 9eTBEpTH 16 01.05.24 r. -1 15
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1.

2.

3.

YYEBHO-METOJINUYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O TIPOIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ15

YUYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, AknronepHoe obmectBo «M3natenpcTBo «IIpocBemnieHme»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

['eometpusi, MeTonuueckue pekomenaanuu. 8 kinacc/ Aranacsa JI.C., Byty3os
B.®., Kagomies C.b. u npyrue, AxuuonepHoe oomiectBo «3naTenbcTBo
«IIpocsemenue»

['eomerpusi, MeTonunueckue pekomenaanuu. 9 knacce/ Aranacsu JI.C., bByty3os
B.®., Kagomues C.b. u apyrue, AkiimonepHoe o0uiectBo «M3aatenbcTBO

«IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://edsoo.ru/
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