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IHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus Kak OIMH M3 OCHOBHBIX Pa3JeNIOB IIKOJIBHONM MaTeMAaTHKH, UMEIOIINUN CBOEH
eJIbI0 00ECTIeYNTh N3YYEHHUE CBOMCTB U pa3MepoB (GUTYp, MX OTHOUICHUH M B3aMMHOE PACIIOJIOKEHHE,
ONMPAETCA Ha JIOTMYECKYIO, NOKA3aTeNIbHYI JIMHUIO. L[eHHOCTh M3ydeHHs T€OMETpUU Ha YPOBHE
OCHOBHOIO 001Iero oOpa30BaHUS 3aKJIOYaeTcs B TOM, 4YTO OOYYarOIIMHUCS YYHUTCS TNPOBOAUTH
JOKa3aTEJIbHBIE PACCYXKICHMS, CTPOUTH JIOTMYECKHE YMO3aKIKYEHMs, JOKa3blBaTb MCTUHHBIC
YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIAUTH PACCYKICHHUS «OT IPOTHBHOIOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpPATHBIEC YTBEPKICHHUS.

Bropoii nenpro u3ydeHuss reOMETpUH SABIIETCS MCIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pELICHNN KaK MaTeMaTH4eCKHX, TaK M NPAKTHUYECKUX 3a]ad, BCTPEYAIOIIUXCS B PEAJBbHON KU3HU.
OOyuarommiicsi TOHKEH HAYYUTHCS ONPEACITUTh Te€OMETPUUYECKYIO (PUTYpY, OMCATh CIIOBAMH JTaHHBIN
4epTéK WM PHUCYHOK, HAWTH IUIOMIAJh 3€MEIBHOTO Y4YacTKa, PAacCUUTaTh HEOOXOAUMYIO IJIUHY
OIITOBOJIOKOHHOTO Kalells Win TpebyeMble pa3Mephl rapaxka Jjs aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMTENbHAS JIMHUA B M3ydyeHUM reomerpuu. llpm pemeHunm 3agad MpakTU4ECKOrO
Xxapakrepa o0y4arolUiCs YYUTCS CTPOUTh MAaTEMaTUYECKUE MOJIENIH PEAJIbHBIX KU3HEHHBIX CUTYallUH,
IIPOBOJIUTH BBIYUCIICHUS U OLICHUBATh aJI€KBATHOCTD ITOJYYEHHOIO PE3YJIbTATA.

KpaiiHe BaxHO MOMYEPKUBATH CBS3M I'€OMETPUU C APYrUMHM YYEOHBIMHM HIpeIMETaMH,
MOTHUBUPOBATh MCIIOJIb30BaTh ONpPEJEICHUs] ITeOMETPUUYECKUX (DUTYp M MOHATUH, JAEMOHCTPUPOBATH
IIPUMEHEHUE MOJIyYEHHBIX YMEHUM B (PUM3KMKE U TEXHUKE. DTU CBA3M HauOoJiee SPKO BUAHBI B TEMaX
«Bektopey, «TpUroHOMeTpuYECKHE COOTHOLIEHU», «METOo1 KOOpAUHATY.

Ha uzyuenue yuebGHOro kypca «I'eomerpusi» orBogutca B 9 kiacce — 68 udacoB (2 daca B

HEJIENIO).



COJAEPKXAHHUE YYEBHOI'O IIPE/IMETA

Cunyc, kocuHyc, TaHrenc ymioB ot 0 gmo 180°. OcHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCcKMX 3alad C HCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U
TE€OPEMBI CUHYCOB.

[Ipeo6pa3zoBanue nonodus. Ilogodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O mNpoU3BEACHUH OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBapaTe KacaTeIbHOM.

Bektop, mnmHa  (MOOyidb) — BEKTOpa,  COHAMPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpalliy HaJ BEKTOpamu. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEIICHUE
BEKTOPOB, IPUMEHEHUE J1JIs1 HAXOKJAEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHHUs NPSIMON U OKPYKHOCTH
B KOOpAMHATaX, [EpEeCceYeHUE OKPYKHOCTEN U NpPsAMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJBHUKH. [[nmuHa  okpyxkHocTH. I'pamycHas wu
paauaHHas Mepa yIvia, BBIUMCICHHE JUIMH AYr OKpyxkHOcTte. [lmomane xpyra,
CEKTOpa, CErMEHTA.

 JIBI)KEHUST IUIOCKOCTH W BHYTPEHHHE CcUMMeTpuu  ¢Guryp (dIeMeHTapHbIe

npenctasienus). [lapannensubiit nepenoc. [loBopot



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE  pe3yNbTaThl OCBOEHHUS MporpamMmbl  ydeOHOro kypca «leomerpus»
XapaKTEePU3YIOTCA:

1) naTpuOTHYECKOE BOCIIUTAHME:

. MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKOW MaTEeMaTHKH,
LIEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKEHUSIM POCCUUCKHX MAaTEMAaTHKOB M  POCCUUCKOH
MaTeMaTHUYeCKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKEHUN B JPYrUX HayKax M HPHUKIAIHBIX
chepax;

2) rpa:kIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

. TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TIpakJaHWMHA W peaju3aldd ero Ipas,
MIPEJICTABIICHHEM O MAaTeMAaTUYSCKUX OCHOBaX (DYHKIIMOHHPOBAHWS PA3TUYHBIX CTPYKTYp, SBICHUH,
MPOLEAYP TPAKIAHCKOTO OOIIecTBa (HAIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIECHUIO
ATHUYECKHX MpPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HAayKHU, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHILIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

. YCTAaHOBKOM Ha aKTMBHOE Y4acTHE B PELIEHUU MPAKTUUYECKUX 3a/lad MaTeMaTUYECKOU
HAIPaBJIICHHOCTH, OCO3HAHWEM BAXHOCTH MATEMAaTHYECKOTO OOpa3oBaHUs Ha MPOTSHKEHUU Beel
KU3HU IS YCICITHOW MPO(PECCHOHAIBHON JEITeILHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIUBUIYaJIbHOW TPACKTOPUU OOpA30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCIIMTAHUE:

. CHOCOOHOCTBIO K AMOILIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MATeMAaTHYECKUX
OOBEKTOB, 3aj7ad, PEIICHUH, PACCYKICHUH, YMEHHUIO BHJIETh MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

. OpUEHTALIMEH B ACATEIHHOCTU HA COBPEMEHHYIO CHCTEMY HAYYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeNOBEKa, MPHUPOAbI U  O0IIecTBa, MOHMMaHHUEM
MaTEeMaTHYeCKON HAyKH Kak CEepbl YSIOBEYCCKON JACSITEILHOCTH, ITANOB €€ PAa3BUTHSI U 3HAUMMOCTH
JUTSL pa3BUTHUS LMBWIM3AIMHU, OBJIAJICHUEM SI3BIKOM MATEeMaTHKH U MAaTeMAaTHUYECKOM KyIbTypOoW Kak
CPEZICTBOM IMO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMHU HaBbIKaMU MCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usuyeckoe BoCIHMTAHHE, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl U 3MOIHOHAJIBLHOIO

0J1aronoyyus:



L FOTOBHOCTBIO MNPUMCHATH MATCMATHYCCKUC 3HAHWA B HUHTCPCCAax CBOCTO 3O0pPOBbA,
BEJICHUS 37]0pOBOTO 00pasa K1U3HH (30POBOEC MUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
peryisipHasi pu3nuecKas akTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TaKOTO K€ IpaBa JAPYroro 4ejIoBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHME:

° OpI/IeHTaHI/IGf/'I Ha NPUMCHCHUC MATCMATUYCCKUX 3HAHUN AJI pCUICHUA 3aaa4 B O6HaCTI/I
COXPAHHOCTH OKPYXKAIOLIEH cpeibl, MIIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOXHBIX IMOCIEICTBUI
JUIS OKpY’Karollen cpefibl, 0CO3HAaHUEM TTI00aJIbHOr0 XapakTepa SKOJIOTHYECKUX MPoOieM U MyTel uX
penieHus;

8) ajanTanus K M3MEHSIOIIUMCS YCJIOBUAM COUMATbHOM M MPUPOTHOH Cpebl:

L TOTOBHOCTBIO K [lef/'ICTBI/I?[M B YCJIOBHUAX HGOHpGZ[GJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA cBOeH
KOMIIECTCHTHOCTH 4CPE3 MPAKTUICCKYIO ACATCIIBHOCTD, B TOM YUCJIC YMCHUEC YUUTHCA Yy APYTUX JIIOZ[GfI,
pHOOpETaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMbITA APYTHUX;

° HE00X0IUMOCTHIO B (JOPMHUPOBAHNN HOBBIX 3HAHUH, B TOM YucIie (opMyTupoBaTh HIeH,
MOHATHUSA, TUIOTE3bI 00 OOBEKTaX M SBJICHUSAX, B TOM YHCJIE paHee HEHU3BECTHBIX, OCO3HABaTh
ne(UIHUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

. CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIEC PELICHUS U JCUCTBUS,

(hOopMyIIMPOBATh U OIICHUBATH PUCKHU U IOCIIEICTBHUS, (POPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTebHbIC YHHBEPCAJbHbIC YUeOHbIC JCHCTBUS

ba3oBrble JJornyeckue 1eMcTBUA:

o BBISIBIISAITh M XapaKTEpU30BaTh CYIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHSATHIMH, (OPMYIHPOBATH ONPENEICHUSI NMOHATHH, yCTaHABINBATH
CYIIECTBEHHBI TpPU3HAK KIacCU()UKAMU, OCHOBAHHS JUIsI OOOOIICHWS W CPaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN3a;

. BOCIIPUHUMATh, (OPMYJIMPOBATh W IMPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHLIATENIbHbIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

o BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NMPOTUBOpEYUs B (PaKTax,
JAHHBIX, HAOJIOACHUAX U YTBEPXKICHUSIX, IPEUlarath KPUTEPUH Ul BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

o JIeJIaTh BBIBOJBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M HMHIYKTHBHBIX

YMO3aKJIIOYCHHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;



° pa3duparh J0Ka3aTeIbCTBA MATEMATUIECKUX YTBEPKIECHHUH (TIpSMBbIE B OT TPOTUBHOTO),
MPOBOANTH CaMOCTOSITENIbHO HECJIOXHBIE JI0Ka3aTelbCTBA MaTeMaTH4eckuX (aKkTOB, BBICTPAWBATH
apryMeHTal1I0, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

o BBIOMpaTh CcHoco0 pemieHus ydeOHOM 3ajaud (CpaBHUBATh HECKOJBKO BapHaHTOB
pereHust, BHIOUpaTh HanbosIee MOIXOAAIINNA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTe/bCKHe 1eCTBUSA:

o WCIIOJIb30BAaTh  BOMPOCHl  KaK  HCCIICIOBATCIbCKHA ~ WHCTPYMEHT  ITO3HAHUS,
dbopMyIUpOBaTh  BONPOCHL,  (PUKCHUPYIOIIUE  IMPOTHBOpPEYHE,  MPOOJIEeMy,  CaMOCTOSATEIHHO
yCTaHaBIMBaTh MCKOMOE U JaHHOe, (OpMHpOBATh TUNOTE3Y, APIrYMEHTHUPOBATh CBOIO TMO3HIIHIO,
MHEHHUE;

o MPOBOAUTHh IO CAaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHY HECIIOXKHBIA JKCIEPUMEHT,
HEOOJbIIOE UCCIEOBAHME IO YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

o CaMOCTOATENbHO (OPMYITUPOBATH 0OOOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUs, WCCIICIOBaHMS, OICHWBATH JIOCTOBEPHOCTh IOJYYCHHBIX pPE3y/IbTaTOB, BBIBOJIOB H
00001IeHNIT;

° IMPOTrHO3UPOBATH BO3ZMOKHOC PA3BUTUC ITPOLECCA, 4 TAKIKC BbIABUTI'aTb NPCAIIOIOKCHUA O
€ro pa3sBUTUH B HOBBIX YCIIOBUAX.

PabGora ¢ undopmanmeii:

L BBISIBJIATH HEAOCTATOYHOCTh U N30BITOYHOCTH I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOI[I/IMBIX JJISL
pellIeHus 3a/1auH;

o BBIOMpaTh, aHAIW3UPOBATh, CHUCTEMATHU3HPOBaTh W MHTEPIPETUPOBATH HH(POPMAILIHIO
Pa3IMYHBIX BUJOB U (HOPM MPEICTABICHHUS;

o BbIOMpaTh (hopMy mpeicTaBlieHUss MHPOPMAIMK U WIUTFOCTPUPOBATH peIlaeMble 3a/1aul
CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

o OLICHUBATh HAJIEKHOCTh MHPOPMALMH O KPUTEPHUSAM, MPEIJIOKEHHBIM YUUTEIEM WIIU
chOpMyIUPOBAHHBIM CAMOCTOSTEIHHO.

o KoMMyHHMKaTHBHBIE yHUBEpPCATIbHbIC yUEOHbBIE NEHCTBUSA:

o BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCJIOBHSIMH W LEISIMHU
OOIIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
AaBaTb MOSACHCHUA 110 X004y PCUICHUA 3a1a4i, KOMMCHTHPOBATH HOqueHHBIfI PE3ybTarT;

o B X071 OOCYXIEeHHsI 3aaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,

pemaeMoﬁ 3aaa4yu, BBICKA3bIBATh MJACH, HALCJICHHBIC Ha IIOUMCK PCHICHUA, COIIOCTABJIATH CBOH



CYXKICHHS C CYXICHUSMHU APYTUX YYaCTHUKOB JHAlOra, OOHApy>KHUBAaTh pa3iMyhe M CXOICTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

. MPEJICTABIATh PE3YNbTaThl PELICHUS 3aJayu, SKCIEPUMEHTA, UCCIEIOBAHMS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3a7ad IMPE3eHTAUH U OCOOCHHOCTEH
ayJIUTOPUH;

. MMOHMMATh U HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHIUBUAYATBHOU paOOTHI MPU
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 33/1a4;

. MPUHUMATD 11€JTb COBMECTHOM JEATEIbHOCTH, MIAHUPOBATH OPraHU3aI[MI0 COBMECTHOU
paboThl, pacnpenensTh BUIbI pabOT, JTOTOBapHBATHCS, OOCYXAAaTh MPOILIECC U Pe3yabTaT padoThI,
0000111aTh MHCHHS HECKOJIBKUX JTFOJICH;

. y4acTBOBaTh B IPyHMHOBBIX (popmax paboTel (00CykaeHUS, 0OMEH MHEHUSIMHU, MO3TOBbBIE
HITYPMBbl U JPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JEHCTBUS C JPYTHUMHU
YIEHAMH KOMAaHJbl, OIIEHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOMIUMH MPOAYKT IO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBUS.

PeryasiTuBHble YHHBepCaJbHbIe yUeOHbIe AeilicTBUS

Camoopranuszanmsi:

. CaMOCTOSITENIbHO COCTAaBJISATh IUIAH, aJTOPUTM pEIIeHUs 3adaud (MM ero 4YacTh),
BBIOMpATh CIOCOO pelieHus C Y4ETOM HUMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHHUH ¢ y4ETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

. BIIQJICTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS IpoIecca W pe3yiibTaTa PeHICHUS
MaTeMaTHUYCCKOM 3a1a9u;

. MPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPHU PEIICHUM 33]1a4l, BHOCUTH
KOPPEKTHBBI B JICATECIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEN;

. OLICHUBATh COOTBETCTBUE pPE3yibTaTa NEATEIbHOCTH MOCTABICHHON IIEJIM U YCIOBHSIM,
OOBSCHATh MPHUYUHBI JIOCTHKEHUS WM HEJOCTMDKCHHUS 1LIeTH, HaXOAWUTh OIMIMOKY, JaBaTh OLICHKY

IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

K konyy obyuenus 6 9 knacce obyuarowuiics noiryuum cieoyrowue npeomemHble pe3yibmamol:

e 3HaTh TPUIrOHOMETpUYECKHE (YHKLUUU OCTPBIX YIJIOB, HAaXOAUTh C HUX IOMOIIBIO
pa3iIMyHbIE 3JIEMEHTHI MPSIMOYIOJBHOIO TPEYrOJIbHUKA («pEeuieHue MIpsIMOYTOJIbHBIX
TPEYrojJbHUKOBY»). HaxonuTe (C MOMOIIBIO KalbKyJasATOpa) JUIMHBI W YIJbl JJIs
HETaOIMYHBIX 3HAUCHUH.



ITonp3oBatbes  opMynaMu  OpPUBEACHUS W OCHOBHBIM — TPUTOHOMETPUYECKHM
TOXKJIECTBOM  JUISl  HAXOXKJIEHUS COOTHOLIEHHMM MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYHMHAMU.

Hcnonb30BaTh TEOPEMbl CHHYCOB U KOCHUHYCOB JUIsl HAX0XK/IEHUS Pa3JInYHBIX JIEMEHTOB
TPEyroJibHUKa  («pEIIeHUEe TPEyroJbHUKOB»), HPUMEHATb WX HpPU  pELICHUH
reOMEeTPUUECKUX 3aau.

Bnaners nonATMsMM npeoOpa3oBaHusi 110J00US, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HBIX ¢uryp. Ilonb30BaThCs CBONCTBAMH IMOJ00MS MPOU3BOJIBHBIX (QUTYP, YMETh
BBIUUCIIATH JAJIMHBI U HAXOAUTH YIJIbl y MOAO0OHBIX Guryp. Ilpumensts cBoiicTBa ogoous
B NPAaKTUYECKUX 3a/Ja4ax. YMEThb MPHUBOAWTH TPUMEpPHI MOMOOHBIX Quryp B
OKPY’KaIOILIEM MUDE.

[lonb30BaTbes TEOpEMaMU O MPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEACHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThcss BEKTOpaMH, MOHMMATh WX TEOMETPUYECKUHA M (PU3HUECKUI CMBICT,
IPUMEHSATh MX B PpEILIEHUH TIeOMETPUYECKMX M (u3nueckux 3anad. IlpumeHsTs
CKaJISIPHOE MPOU3BECHIE BEKTOPOB JIUIsl HAXOKIEHUS JIJIUH U YTJIOB.

Ilosnp30BaTbcs METONOM KOOPAMHAT Ha IUIOCKOCTH, IPHUMEHATH €ro B PELICHUU
reOMETPUUECKUX U NMPAKTUYECKUX 3a]1a4.

Bnagers MOHATUAMU NPAaBUIBHOTO MHOIOYTOJIBHMKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JyI'd
OKPY>KHOCTH U paJuaHHOW MEpHI yria, yMETb BBIYUCIATH IUIOIAAb KpPyra 1 €ro yacreil.
IIpyMeHsTh OyYEHHBIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (Miam LEHTPBI) CUMMETPUHU (PUTYp, MPUMEHSTH JIBUKCHUS IUIOCKOCTH B
IIPOCTEHIINX CITy4asix.

[IpuMeHsTH MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHUECKUE MOJEIH IS
3a/1a4 PEeaJbHOM XM3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYHUCICHUS C IMPUMEHEHUEM
nofo0usi ¥  TPUTOHOMETPHUYECKUX  (YHKOHMHA  (MOdB3YysACh, TJe HEOOXOIMMO,
KaJIbKYJISITOPOM).

TPUTOHOMETPUUYECKUX (QYHKUHUH (I10JIB3YSICh, I'/1e HEOOXOIUMO, KAJIbKYJIATOPOM).



TemaTnyeckoe NJIAHUPOBaHUE Y4eOHOI0 MaTepHasa

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3nesioB u TeM uuppoBbIe
Ne n/mm P KonTtpoubn IIpakTH4ecku (mip :
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
ble padoThI e padoThbl
pecypcsl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bu6nmoreka LIOK
CHUHYCOB. Perienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nonodbus. Merpuueckue 10 1 bu6mumoreka LIOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢
bubmuoreka [JOK
12 1
3 Bexrope! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2¢
[IpaBunbHBIE MHOTOYTOJIBHUKY. [{nrHa
5 05 HOCTH U IUIO y; b Kpyra g 8 bubnuorexa LIOK
by " Hv pyre. https://m.edsoo.ru/7f41al2¢
Brruncnenue miomaznein
bu6mmoreka [{OK
6 Hpwikenis wockocta 6 https://m.edsoo.ru/7f41al2¢
. [ToBTOpEeHUE, 06001ICHNE, 7 5 bu6nmmorexka [JOK
cUcTeMaTu3alus 3HaHu’ https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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Kanelmapno TEMATUIECCKOC IIJTAHUPOBAHUE

[NPMJIOXEHUE

KosmuecTBo yacos 1 DJIeKTPOHHBIE
ara
Ne T KoHnTpoJib uHppoBbIe
€Ma ypoKka HpaKanec H3YYCH
n/n Bcero HBIE oOpa3oBaTe/ibHbIE
KHue padorpl | HA
padoThI peCypcChbl
| Ornpenenenre TPUrOHOMETPUUYECKUX 1 bubmmoreka [JOK
¢dbyukuii yrnos ot 0° go 180° https://m.edsoo.ru/8al1424bc
2 @opMyIIbl IPUBEICHUS 1
bubnnorexa [JOK
3 T 1
copeMa KoCHHycoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubnuoreka [JOK
5 T 1
copeMa KoCHHycoB https://m.edsoo.ru/8al142d5e
bubmuorexa [JOK
6 T 1
COpEMa CHITYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 HaxoxxneHue JIMH CTOPOH U BEJIMYUH YTJI0B 1 bubmmoreka [JOK
TPEyTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubnuoreka [JOK
10 P 1
CILCHIE TPEYTONBHIIOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroibHMKOB 1 bubmorexa HOK
peyr https://m.edsoo.ru/8al142ac0
12 Peuienue TpeyronbHUKOB 1 bubnmnoreka [JOK
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https://m.edsoo.ru/8al42ac(

13 Pemenne TpeyrojibHUKOB bubmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHHUE TEOPEM CHHYCOB bubmuorexa [JOK
Y KOCUHYCOB https://m.edsoo.ru/8al142¢c3c
15 [IpakTryeckoe NMpUMEHEHHE TEOPEM CHHYCOB
Y KOCHHYCOB
16 KonTposnbHas padbora no teme "Pemenue bubnuoreka [IOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bubnuorexa [JOK
17 ITousarue o mpeoOpa3oBaHUN OLOOHS
peodp A https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIC JIEMEHTHI TTOJ00HBIX bubnuorexa [JOK
¢buryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE 3JIEMEHTHI ITOAOOHBIX
¢uryp
Teopema o Ipou3BeIEHUH OTPE3KOB XOP/I,
20 TEO peMa 01l pOI/IBBe €HHUH OT pe31<0B ’ bubmorexa [IOK
p p 8 p . https://m.edsoo.ru/8a14406¢
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTelbHOI
Teopema o mpou3BeIEHUH OTPE3KOB XOP/I,
21 TEO peMa 01l pOI/IBBe €HHUH OT pe31<0B ’ bubmorexa [IOK
P P A P o https://m.edsoo.ru/8al441a4
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTelbHOI
Teopema 0 IIpoU3BEACHUHN OTPE3KOB XOP/I,
22 T€O peMa 01l pomBe €HHUH OT pe3KOB ’ bubmorexa [IOK
p p a p . https://m.edsoo.ru/8al1442da
CEKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOU
3 [IpumeneHnne TeopeM B pelIeHUN bubnmnoreka [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143106
24 [IpuMeHeHne TeopeM B PELLICHUH bu6mmotreka [IOK
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TCOMCTPUYCCKUX 3aaa4

https://m.edsoo.ru/8al443fc

[IpuMeHeHne TeopeM B PELLICHUH

bubnuorexa [JOK

25 TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbnas pabota no teme
26 "I[IpeoOpazoBanue moaoous. Merpuyeckue bubmorexa [OK
" https://m.edsoo.ru/8al1447a8
COOTHOUIEHUS B OKPY’KHOCTHU
7 Onpenenenne BeKTOpoB. PU3NUECKU U bubmmoreka [JOK
FeOMETPUUYECKUN CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
)3 CroxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnmnoreka [JOK
YMHOXXEHHUE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
29 CroxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnunoreka [JOK
YMHOXXEHHUE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIYUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YUCIIO
31 Pa3znoxxenue BekTopa 1o AByMm
HEKOJUIMHEApHBIM BEKTOpaM
bu6mmoteka [IOK
32 Koopanatsi Beiropa https://m.edsocl)_.lru/83144fbe
1 CkansipHO€ MpOU3BEIEHUE BEKTOPOB, €TI0 bubmmoreka [JOK
IIPUMEHEHHUE JJI1 HAXO0XKIACHUS UIMH U YIJIOB https://m.edsoo.ru/8a14539c¢
34 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €TI0 bubnmnoreka [JOK
[IPUMEHEHHUE 11 HAXOXKJICHUS IUINH U YTIJIOB https://m.edsoo.ru/8a14550¢
35 Pemenue 3aga4 ¢ noMoIIb10 BEKTOPOB bubmorexa [JOK
https://m.edsoo.ru/8al44c3a
36 Pewienue 3aga4u ¢ noMoIIbIO0 BEKTOPOB bubmmorexa LOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB Uil pelIeHUs 3a/1a4
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busuKu

bu6mmoteka [IOK
38 KonTponshas padora no teme "BexTops"” hitos://m.c dsog)_.lru 18a145b08
39 JlexapTOBbI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH
. bu6mmoteka [IOK
40 ¥ paBieie MpAMOit https://m.edsoz)_.lru/83145c48
41 YpaBHeHHE NPAMON
bubnmnoreka [JOK
42 ¥ PaBHEHHE OKPYIKHOCTH https://m.edsoil.ru/83146353
43 Koopaunats! TO4ek nepecedeHus bubnuoreka [IOK
OKPYKHOCTH U IIPSIMOM https://m.edsoo.1u/8a146620
44 MeTto KOOpAMHAT IIPU PELLIEHUN
TF€OMETPUYECKUX 3a7a4, IPAKTUUECKUX 3a1a4
45 Meroa KOOpAUHAT NPU PELLIEHUU
TF€OMETPUYECKUX 3aa4, IPAKTUUECKUX 3a7a4
46 Meroa KOOpAUHAT NPU PELLIEHUU
reOMETPUUECKHX 3ajay, IPaKTUUECKUX 3a7au
47 KonTponbnas padota no teme "JlekapToBbl bubnuoreka [IOK
KOOPJIMHATHI Ha TUIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 ITpaBrIIbHBIE MHOTOYTOJIBHUKH, BEIYACIICHHUE bu6mmotreka [IOK
UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmotreka [IOK
49 Hucno . Jltna OkpyKHOCTH https://m.edSO(I)_.Iru/8al472c8
bubnmnoreka [JOK
30 Huero m. JlTHHa OKpyKHOCTH https://m.edsogru/8al4714c
51 JlnmuHa 1yru OKpy>KHOCTH
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bubnuorexa [JOK

52 P
afuatHas Mepa yria https://m.edsoo.ru/8al4714c
53 IInmomans Kpyra, cekropa, CESrMeHTa Bubmorexa IIOK
HIah Kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomans kpyra, cekTopa, CerMeHTa bubnnorexa LIOK
HaLb Kpyra, pa, https://m.edsoo.ru/8a147750
55 IInmomane kpyra, cekTopa, cerMeHTa buGnnorexa LIOK
HiaLb Kpyra, pa, https://m.edsoo.ru/8a147750
bubmuorexa [JOK
56 IlousTHe 0 IBM)KEHNH INIOCKOCTH
https://m.edsoo.ru/8al147c¢82
57 [MapamiensHbIi HEPEHOC, HOBOPOT Bubmorexa IIOK
p p ’ p https://m.edsoo.ru/8a147f16
58 [MapamiensHbIi HEPEHOC, HOBOPOT Bubmorexa IIOK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapamienbHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbIN IEpEeHOC, TOBOPOT
61 IIpuMmenenue nBUKECHUN IIPU PENICHUH 3a1a4 buGnnorexa LIOK
p A pup g https://m.edsoo.ru/8a1480e2
KoHTponbHas pabora 1mo Temam
62 "[IpaBUSIbHBIE MHOTOYT OJIbHUKH.
OxpyxHOCTb. JIBH>KEHHS IIJIOCKOCTH"
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3 AN
63 3HaHuil. I3MepeHne reOMeTpUYECKIX buGnnorexa LIOK
’ p p https://m.edsoo.ru/8a148524
BeNIUMYMH. TpeyronbHuKu
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3 AN
N bu6mmoreka [IOK
64 3HaHui. [lapamiensHeie u

NEPIEHAUKYJISIPHBIE TIPSIMBIC

https://m.edso0.ru/8a148650
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[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AU
3HaHui. OKPYKHOCTb U KPYT.

65 1
['eoMeTpryecKkue MOCTPOCHMS. YTIIbI B
OKPYKHOCTH
[ToBTOpEeHUe, 06001IeHNE, CHCTEMAaTU3 AN
66 3HaHWi. BriucanHbie U ONIMCaHHBIE 1
OKPY>KHOCTH MHOTOYTOJIbHHKOB
bubmuoreka [JOK
4! 1
67 TOrOBasl KOHTPONBHA paboTa https://m.edsoo.ru/8a148920
68 [ToBTOpeHUe, 06001IeHNE, CHCTEMAaTU3 AN |
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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