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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX PAa3/J€iOB IIKOJIbHON MaTEeMaTHKH,
MMEIOINN CBOEH I1eNIbI0 00€CTIeUnTh U3YYCHHE CBOWMCTB M pa3sMepoB (uryp, ux
OTHOIIEHWH M B3aUMHOE pPAacCIOJIOKEHHE, OMNHUpPAaeTCd Ha  JIOTMYECKYIO,
JI0OKa3aTeabHY0 JIMHUIO. [[eHHOCTh M3ydeHHUs] TE€OMETPUU HAa YPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHUs 3aKITIOYAETCS B TOM, YTO OOYYAIONTUINCS YUUTCS MTPOBOINUTH
JI0Ka3aTEJIbHbIE PACCYKICHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKa3bIBATh
WUCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH
paccy X AeHuss «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dhopmyIHpoBaTh OOPATHBIE YTBEPKIACHUS.

Btopoii uenpi0 H3ydeHUsT TEOMETPUHU SIBJISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MaTeMaTHYEeCKUX, TaK U MPAKTUUYECKUX 3ajad,
BCTpEUAIOIINXCS B  peanbHON Ku3HU. OOydamonuics TODKEH Hay4YUThCs
OTIPEJICIATh TEOMETPUUECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOMIAh 36MEJIBHOTO YYaCTKa, paCCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyemble pa3Mephbl rapaxa s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUUCIUTENIbHAS JIMHUS B MU3yYCHUU T'COMETPUHU.
[Ipu pernieHuu 3aia4 MPaKTUYECKOrO XapakTepa OOyYarolUCs YUYUTCS CTPOUTH
MaTeMaTU4eCKHEe MOJEIM  peajbHbIX JKU3HEHHBIX CHUTyallMi, MPOBOAUTH
BBIUYMCIICHUS U OIICHUBATH aJIEKBATHOCTD MOJIYYEHHOTO pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOIb30BaTh ONPEIEICHUS] T€OMETPUUYECKUX PUryp
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (PU3UKE H
TEXHUKE. OTU CBA3M HauOoliee SpKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpudeckre CoOTHOIIEHUs», «Meton koopauHat»y u «Teopema
[Tugaropar.

VYuebHbIii Kypc «l'eoMeTpus» BKIIOYACT CIICIYIOIINE OCHOBHBIC Pa3ieiibl
conepxkanusi: «['eomerpuueckue ¢urypel U uxXx cBoMcTBa», «W3mepenue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpAMHATHI HAa  IJIOCKOCTUY,
«BexTope», «JIBmkeHus miockoctuy, «lIpeoOpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiiacce
— 68 4gacoB (2 ywaca B Hejeno), B 8 kiacce — 68 yacoB (2 vaca B Henenw), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbuble nousatus reomerpun. Touka, psiMasi, OTpe30K, JIyd. YToJI. Buuasl
yriioB. BeprukambHble u CMexXHbIE yIUBl. buccektpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh U EPIEHIUKYIAPHOCTD PSAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOH CHUMMETPUHU.
[IpuMepbl CUMMETPHUH B OKPYIKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOMIBIO LMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Mennana, OMcceKTpuca, uX CBOMCTBA.

PaBHOOE/IpeHHBI W PaBHOCTOPOHHMM  TpPEyroJbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa H TpU3HAKU pPaBHOOEAPEHHOTO TpeyroipHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJUIENBbHBIX IPsMBIX. CyMMa YIJIOB TPEYTrOJIbHUKA.
Baenrnue yriel TpeyrojibHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEIHMAHBl MPSAMOYTOJIBHOIO
TPEYroJIbHAKA,  IPOBEAEHHOM K  runoreHysze.  lIpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOIbHUKOB. IIpsIMOYTOJIBHBIN TPEyTroJabHUK € yriioM B 30°.

HepaBeHcTBa B reoMETpUM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousblieM yriie U OOJbIIeil CTOpOHE TPEYroJbHUKA.
IleprieHIUKYIISIp U HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YEK. buccekrpuca yriia W CEpeIUHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK.

OKpy>XHOCTb M KpyI, XOpJa MW JuaMeTp, HuX CBoMcTBa. BzaumHoe
PacCIIOIO)KEHUE OKPYKHOCTH U mpsimMoi. KacarenpHas M cekymas K OKpY»KHOCTH.
Okpy>KHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W ONKMCAaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npusHaku U cBOMcCTBa. YacTHeie
cillydau MapajuieslorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX HPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpsiMoyroJibHasI Tpanenus.

Meron ynsBoenus menuansl. LlentpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O IPOMOPLHMOHAIBHBIX OTPE3KAX.

Cpennue JIMHAM TPEYTOJIbHUKA U Tpanenuy. LeHTp macc TpeyrojapHUKa.

[Togobue TpeyrodbHUKOB, KoddduimeHnt mnoxodus. I[lpusnaku mnomoOus
TpEeYroJbHUKOB. [IpuMeHeHne noqo0ust mpy peleHny NPakTUYECKUX 3a/1ay.
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CpoiicTBa TmIomanei reomerpudeckux ¢uryp. DopMynbl A TUIOMIAAH
TPEYroJIbHUKA, MapajienorpaMma, pomOa u Tpaneuuu. OTHOILIEHUE TIJIoMaaei
noJ00HBIX GUryp.

Brruncnenve niomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu permenun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yTIila MNPSMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYecKne (YyHKIINH
yriioB B 30, 45 u 60°.

Brnivcanuele W UEHTpAIbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOM U XOpJIOH.
Yrael  MexIy ~XOopJAaMu U CEKyIUMMHU. DBrnucanHble W ONHCAHHBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosioxkeHue JByX OKpyxkHocren. Kacanue
okpyx)HocTei. O01Me KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yraoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOK1€CTBO. DOPMYIIBI TPUBEICHUS.

Pemienne TpeyronpHuKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHYECKMX 3a1ad C MCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoousi. [1ogo01e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BEIECHHHM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

Bektop, anuHa  (MOIysib)  BEKTOpa, COHAIpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpAllMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JIMH U YIJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMON U OKPYKHOCTHU
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEW M NMpSAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTrOJbHHUKU. [[nmmHa oOKpyXkHOCTH. I'pamycHas u
paguaHHas Mepa yIJyia, BBIYMCIEHWE JUIMH NyI OKpyXHocTeu. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKeHMsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHU (QUTYp (dJIeMEHTapHbIe
npeactaBienus). [TapannensHblii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl Yy4yeOHOro Kypca
«I"eomeTpusd» XapaKTEpU3yHOTCH:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MAaTE€MaTUKOB M POCCHUICKOM MaTeMaTU4E€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO 0053aHHOCTEN I'pakJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAaMpaBICHHOCTH, OCO3HAHHEM BAaXXKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ui YCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHHUIO BUICThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKONM HayKud Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, JTANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS PA3BUTHS LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanue, (GopMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUEHTAlMEN HA MIPUMEHEHUE MATEMATUUYECKUX 3HAHWM JJIs PEIICHUS 3aja4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIECACTBUM JJISI OKPYXKAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBbie Jilornyeckue JaeiicTBUA:

® BBISBILITh U XapaKTEPU30BATH CYIIECTBEHHBIC NMPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMYyIHPOBATH
OIPENICJICHUS]  TIOHSTHM, YCTAaHABJIWBATh  CYIIECTBCHHBIA  IPHU3HAK
KJaccuuKaluy, OCHOBAaHUSA JIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPUH
MPOBOJIUMOTO aHAJIN3A;

® BOCHpWHHMATh, (HOpPMyIUpPOBaTH ©  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpJAUTEIbHBIE W OTpHUIATEIbHBIC, CAMHUYHBIC, YacTHBIE W OOIIue,
YCJIOBHBIE;



BBISIBISITP ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeUMst B (akTax, JaHHBIX, HAOJMIOJEHUSX M YTBEPXKICHUSX,
npeiaraTb KpUTEPUH JUIs BBISBJIEHUS! 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa30uparh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKACHHUUN (IpsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIE J0KAa3aTeIbCTBA
MaTeMaTHUYeCKuX (aKToB, BBICTpPAaWBaTh AapryMEHTalUI0, MHPUBOJUTH
IpPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Croco0 pemeHus y4yeOHOW 3anayu (CpaBHUBATh HECKOJIbKO
BApUAHTOB pELIEHUs, BbIOMpATh HamOoJiee MNOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarTebCKHe AeliCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCICAOBATEIILCKUN HHCTPYMEHT IO3HAHUSA,
bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIUE MPOTUBOpEUUE, MpodiieMy,
CaMOCTOSATETILHO YCTAHABIIMBAaTh KMCKOMOE€ W JaHHOE, (OpMUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIINI0, MHCHHE;

MPOBOJNTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIM
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSITEILHO (POPMYJIUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOICHUSI, WCCIICIOBAHUS, OIICHUBATh JTOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpoliecca, a TaKKe BBIJIBUTATh
MIPEATOJIOKEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH  HEJJOCTATOUYHOCTh M HW30BITOYHOCTh HMH(pOpPMAIUH, TaHHBIX,
HEOOXOIMMBIX JIJISl PELICHUS 3a0a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeAcCTaBiIeHUS HHPOPMALMKU U HWUIIOCTPUPOBATH
peniaemMble 3aJayd CXeMaMu, JuarpaMMaMmH, WHOM Trpaduxoil u wux
KOMOWHAIIMSIMHU;

OLIEHMBATh HAAEKHOCTh HH(OPMALMU MO KPUTEPHUSIM, MPEATOKEHHBIM
yUUTEIEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHukaTHBHbBIE YHMBepPCcAIbHbIE YueOHbIe 1elCTBUA:

BOCIIPUHUMATDL U (bOpMy.]'H/IpOBaTB CYXKXKICHUA B COOTBETCTBUHU C YCIOBUAMU
H neisiMu O6I_HCHI/I${, SICHO, TOYHO, I'PaMOTHO BbIPpaKaTb CBOIO TOYKY 3PCHHA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHsS MO0 XOAY PELICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ 00CYXJIeHUs 3a7aBaTh BOIMIPOCHI MO CYIIECTBY OOCYX IaeMOI TEMHI,
npoOJIeMbl, pelIaeMoil 3a1auu, BbICKa3bIBaTh UJICH, HAILICJICHHBIE HAa TIOWCK
peIIeHusl, COINOCTaBIATh CBOU CYXACHHS C CYXACHUAMH APYTUX
YYaCTHUKOB JAMajora, OOHApyKHMBAaTh PAa3IMYUE M CXOJCTBO IMO3ULUH, B
KOPPEKTHOM popme hopMyTupOoBaTh PA3HOIIIACHS, CBOU BO3PAYKEHUS;
NPEICTaBISITh  pe3yJbTaThl  pEIIeHUs  3a/Jayd, IKCIIEPUMEHTA,
UCCJIeIOBaHUS, TIPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (pOpMAT BHICTYILIICHUS
C Y4€TOM 3aJa4 MPEe3eHTaluNd U OCOOEHHOCTEN ay IuTOpUN;

NOHUMATh U UCHOJIb30BaTh MPEUMYLIECTBA KOMAaHAHON U MHIWBUYabHOM
pabOTHI IPU PEIICHUH YYEOHBIX MATEMATUUECKUX 3a71aY;

NPUHUMATh 1EIb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPraHU3AINIO
COBMECTHOH paboThI, pacmpeneisTh BUAB pabOT, JAOrOBapUBaThCH,
00CyKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmHoBbIX ¢dopmax paboTel (00Cyx)aeHus, OoOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBI U JAPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOODAWHHPOBATh CBOM JEHCTBUS C JAPYTMMH YICHAMH KOMAaHJFI,
OIICHMBATh KAaueCTBO CBOETO BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIaH, QJITOPUTM PELIECHUs 3aaud (WA €ro
4acTh), BBIOMpaTh CHOCOO pEIIEHUs € Y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBAThH
BapUAHTHI PEIICHUH ¢ YYETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3ysbTara
pELICHUsT MATEMATUYECKOW 3a]1a4u;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PELICHUN 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA JIEITEILHOCTH MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSCHSITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHKEHHS e,
HAXOJIUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI



K xoHumy oOydenuss B 7 kJjacce OOydYarolmMiiCs TMOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TEOMETPHUYECKHE (UTYpBI, OMNPEACNsITh UX
B3aMMHOE PAaCMOJIOKEHHE, H300pakaTb TeoMeTpudeckue (QUTypbl, BBITIOJIHSTD
YEpPTEXKU M0 YCJIOBUIO 3a7aud. M3MepsTh JHMHEHHBIE W YTJIOBBIE BEIWYHWHBL.
PemaTte 3aaun Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIWYUH YIJIOB.

Jenatb TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH TPEIMETOB B
peaNbHON >KM3HHU, pPa3MEpOB NPUPOAHBIX OO0BEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB T10 TOPSIIKY BETUYUHBI.

CtpouThb 4epTeKHU K FTEOMETPUUECKUM 3a]]a4aM.

ITonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPH PELICHUU 3a]1a4.

[IpoBONUTE JTOTHMYECKUE PACCYX ICHHUS C UCIOJIB30BAHUEM T€OMETPUUECKHUX
TEOPEM.

ITonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJHMaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OrnpenensiTe NapauieIbHOCTh IPSIMBIX C OMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajieabHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOW 10 TOUEK APYTOU MPSMOM.

Pemiats 3a1aumn Ha KiieTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJUTh YHUCJIOBbIE W OYKBEHHbIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUMX 3aJadax C HCHOJIb30BAHUEM CYMMbI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECEUCHNU JIBYX MNapalUIeIbHBIX MPSAMBIX CEKylled. Pemats mpakTuyeckue
3aJ]a4M Ha HaXOKJICHUE YTIJIOB.

Brnagere NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACNSaTh
OMCCEeKTPUCY yIJia U CepEAUHHBIN MEePIICHIUKYIISP K OTPE3KY KaK FreOMETPUUYECKUE
MECTa TOYEK.

@opMynUpOBaTh ONMPEAECIEHUS OKPYKHOCTH W KpPyra, XOpAbl W JIHAMETpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peuieHny 3a1a4.

Brnagere MoOHSATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYrOJIbHAKA IIEPECEKAOTCSI B OJAHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHS.



[Tonbp30BaTHCSA MPOCTENIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K kxoHumy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUECHMs] MEIMAaH TPEyrojbHUKa (LEHTpa
Macc) B PELICHNH 3a/1a4.

Bnanets noHsiTMEM cpeqHEN JTUHUU TPEYTrOJIbHUKA U Tpareluu, MPUMEHSTh
MX CBOMCTBA INPH PEUIEHWH TeoMETpUYecKHX 3anad. [lomp3oBaTbCs Teopemon
dajieca ¥ TEOPEMON O IPOMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PELLICHHUS
IIPAKTUYECKUX 3a/]a4.

[IpumeHsTh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThess Teopemoirt [ludaropa nns pemieHus: TEOMETPUUECKUX H
IpaKkTU4YeCKuX 3anad. CTpOUTh MaTeMaTHYECKYH) MOJENb B INPAKTHYECKUX
3aJlayax, CaMOCTOSITENIbHO JeJIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete DOHATHSAMM CHUHYCa, KOCHHYCa MW TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPAKTUYECKUX 3a/]a4.

Boruncnsts (pa3inuyHbIMU CIOCOOAMM) TUIOLIAAb TPEYTOJIbHUKA U TUIOUIAAH
MHOTOYTOJNBHBIX ~ (QuUryp (mosib3ysich, TI€ HEOOXOAUMO, KaAIbKYJIATOPOM).
[IpuMeHATH MOTyYeHHBbIE YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Brnagete NOHATHAMM BIHCAaHHOTO W UEHTPAJIBHOIO YIJla, MCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXay XOopJaMu (CEeKyIIMMH) U yIiie MEXIY
KacaTeIbHOM U XOPAOU NPH PEIICHUH FT€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONHMCAHHOIO YETHIPEXYIOJbHUKA, NPUMEHSITh CBOWCTBA
ONKMCAHHOIO YETHIPEXYTOJILHUKA IIPU PELICHUH 3a]a4.

[IpumeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHUYECKHE
MOJIENIU JUISl 3a/1a4 PeaIbHOM JKU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TNpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (MOIB3YsCh, TIAE€ HEOOXOAUMO,
KaJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiics TMOJIYYUT CIICIYIOIIHUE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJOB, HAXOIUTh C HUX
INOMOIIbIO PA3IUYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JJIMHBI
Y YIJIBI 17151 HETaOIMYHBIX 3HAUEHUH.

[Tonb3oBaThcs (popMysiaMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHHUS COOTHOIIEHHH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKIECHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pPELIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pELICHUH T€OMETPUUYECKHX 3a/1ay.

Bnagerp moHsTHSIMM  npeoOpa3oBaHMsS  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX Guryp. [lonb3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
buryp, yMeTb BBIUUCIATH JUIMHBI W HAaXOJWUTh YIJbl y NOJOOHBIX QUryp.
[IpuMeHsTh cBOMCTBa MOMO0OMS B MPAKTUYECKUX 3ajadax. YMETh MNPUBOAUTH
MIPUMEPHI TOTI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

ITosb30BaTHCS TEOPpEMAMU O MIPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[lonb30BaThCA BEKTOpPAMH, MOHMMATh HMX TE€OMETPUYECKUA M (PU3UYECKHI
CMBICJ, TMPUMEHATh HMX B PEIICHUH T€OMETPUUYECKUX M (PU3NYECKUX 3a/ad.
IIpuMeHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHMS IJIUH U YIJIOB.

[Tonb30BaThCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Branete NOHATHAMM NMPABUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH M PaJUaHHOW Mephl YIVIa, YMETh BBIYMCIATH IUIOLIA/Ib
Kpyra u ero yacteil. [[puMeHsITh MoJy4YeHHbIE YMEHHSI B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUHM (DUTYp, HNPUMEHSTh JBHIKECHHUS
IUIOCKOCTH B MPOCTEMIINX CITydasix.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJIENIU JIJISl 3a/1a4 peasibHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YACh, IAE
HEO0OXO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposBbie)
Ne ni/m Kontpoabubl | IpakTuyecku
NPOrpamMmblI Bcero o0pa3oBaTejbHbIe
e padoThbI e padoThbI
pecypcbl
[Tpocreiimme reomeTpuueckue GUTypsl U bubmmoreka [JOK
1 UX CBOMCTBA. lI3MepeHne reomeTpuuecKux 14 https://m.edsoo.ru/7f415¢e2
BEJTMYMH e
bubnuoreka [JOK
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415e2
€
[TapannenpHbIE IPsIMBIE, CYMMa YTJIOB bubmorexa OK
3 P P el Y 14 1 https://m.edsoo.ru/7f415¢2
TPEYroJbHUKA o
Oxpy>KHOCTb U KpyT. ['eomMmeTprueckue bubmorexa [IOK
4 Py 26 P 14 1 https://m.edsoo.ru/7f415¢2
MOCTPOCHHUS .
but6mmoreka [{OK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHHI 4 1 https://m.edsoo.ru/7f415e2
e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KUIACC

KoJsmn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/m P KonTtposabn IIpakTHyeck (g )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
ble padoThI ue padoTbl
pecypcsbl
bubnunoreka [JOK
1 YeTbIpEXYyroJIbHUKU 12 1 0 https://m.edsoo.ru/7f417e1
8
Teopema daseca u Teopema o bubnuorexa [JOK
2 MIPOMOPLUOHAIIBHBIX OTPE3Kax, MOJ00HBIE 15 1 0 https://m.edsoo.ru/7f417el
TPEYTrOJILHUKU 8
IInomans. Haxoxaenue miomaaei but6mmoreka [IOK
3 TPEYroJbHUKOB M MHOTOYTOJIBHBIX (DUTYP. 14 1 0 https://m.edsoo.ru/7f417¢l
[Tnommaau nogoOHbIX GUryp 8
bubnunoreka [JOK
Teopema [Mudaropa n nayana
4 P Parop 10 1 0 https://m.edsoo.ru/7f417el
TPUTOHOMETPHUH g
VYTriasl B OKpY>KHOCTH. BriricaHHblie u
but6mmoreka [IOK
OTHMCaHHBIE YETHIPEXYTOJIbHUKH.
5 13 1 0 https://m.edsoo.ru/7f417el
Kacarenbnble k okpyxHocTu. Kacanue g
OKpYKHOCTEH B
bubnuoreka [JOK
6 [ToBTOpEeHME, 000011IEHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f417¢1
8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoubnsl | IIpakTHyeckun
MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
e padoThI e padoTsI
pecypcbl
Tpuronometpusi. TeopeMbl KOCHHYCOB U bubmorexa HOK
1 P P P 4 16 1 https://m.edsoo.ru/7f41a12
CUHYCOB. PenieHue TpeyroibHUKOB .
bu6mmoreka [IOK
[IpeoOpazoBanue mogodus. Merpuieckue
2 peodp a p 10 1 https://m.edsoo.ru/7f41a12
COOTHOIIEHUS B OKPY>KHOCTH .
bubmnoreka [IOK
3 Bexkropsl 12 1 https://m.edsoo.ru/7f41al12
c
bubmuoreka [{OK
4 JlexapTOoBbI KOOPAUHATEI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12
c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJIHA bu6mmoreka [IOK
5 OKPY’KHOCTH U IUIONIab KpyTa. 8 https://m.edsoo.ru/7f41al12
Brruncnenue miomanei c
Bbu6morexa [JOK
6 JIBUKEHUS MIOCKOCTH 6 https://m.edsoo.ru/7f41a12
c
bu6mmoreka [IOK
[ToBTOpeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
7 . 7 2 https://m.edsoo.ru/7f41a12
3HAHUN
c
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 6 0
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