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IHOACHUTEJIBHASA 3AIINCKA

I'eoMeTpust Kak OOWMH W3 OCHOBHBIX PA3/I€JIOB IIKOJBHOM MaTEMAaTHUKH, WUMEIOIIUN
CBOEH I1eNbl0 00eCTeunTh U3y4eHHE CBOWCTB W pa3MepoB (UTyp, MX OTHOIICHUH U
B3aMMHOE PACMOJIOKEHUE, OMUPAETCS HA JIOTUYECKYIO, JOKA3aTENbHYIO JIMHUIO. L[eHHOCTh
M3YUYCHHS] T€OMETPUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs 3aKJIIOYAETCS B TOM,
yTO OOYy4YarolMiicsi y4YUTCA TPOBOJUTH JOKa3aTEIbHBIE PACCyXACHUS, CTPOUTH
JIOTUYECKUE YMO3AaKIIOUECHUS, [I0Ka3blBaTb MCTUHHbBIE YTBEPXKIECHHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHUS «OT IPOTUBHOIO», OTJIMYATh
CBOICTBA OT NMPU3HAKOB, GOPMYIUPOBATH OOPATHBIE YTBEPKICHUSI.

BTopoii 1enbio n3ydeHrs reOMEeTpUM SIBJIIETCSA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEUICHUM KaK MAaTeMaTUYECKHUX, TaK M MPAKTUYECKUX 3a4ad, BCTPEYAIOIIUXCSA B
peanbHOM xu3HU. OOyUalOmMUNUCS JOJKEH HAYYUTHCA OMNPEICIUTh TeOMETPUUECKYIO
¢burypy, onucaTh CIIOBaMH JaHHBIM 4epTEX WIM PUCYHOK, HAWTH IUIONIA/b 3€MEIbHOIO
y4acTKa, pacCyuTaTb HEOOXOJIMMYIO JIJIMHY OINTOBOJIOKOHHOIO KaOens Wiu TpeOyembie
pasMmepsl Tapaxka JUisi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS
JVUHUS B U3y4YeHUM reomerpuu. llpm pemeHnn 3amady OpakTHYECKOrO XapakTepa
OOyYaroIIMiiCsT YYHUTCS CTPOUTh MaTeMaTHYECKHUE MOJEIH PEATbHBIX >KHU3HEHHBIX
CUTYyaIlMH, TPOBOJIUTH BEIYMCIICHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTaTa.

Kpaitne BaxHO MOIUEPKUBATH CBSI3U FEOMETPUU C IPYTUMHU YUCOHBIMU MPEIMETaMHU,
MOTHUBHUPOBAaTh UCIOJB30BaTh OMNPEACIICHUS TEOMETPUYECKUX (Uryp U TOHSTHUI,
JEMOHCTPUPOBATh MPUMEHEHUE TOJYYCHHBIX YMEHHM B (U3MKE U TEXHUKE. DTH CBS3H
HauOosee SIPKO BUIHBI B Temax «Bektopel», «TpHUroHoMeTpuyecKHue COOTHOIIIEHUS,
«Meton koopauHat» u «Teopema [Tudaropa».

VYueOubiit  kypc «l'eoMeTpus» BKIIOYACT CJICAYIOUIME OCHOBHBIE Pa3Jeibl
cozxepxanus: «l'eomeTpruueckue GUrypel U UX CBOMCTBa», «M3MepeHne reoMeTpruIeCcKuX
BEJIMUMH», «JlekapTOBBI KOOpPAWMHATBI HA IUIOCKOCTH», <«BekTope», «JIBH>KeHUs
I0CKOCTH», «IIpeoOpazoBaHust MOA00MS».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B Hezelo), B 8 kiacce — 68 yacoB (2 yaca B Hefenmo), B 9 kinacce — 68 yacos
(2 yaca B HeneIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Hauvansubie nonsatus reomerpun. Touka, psmasi, OTpe30K, Jyd. Yroia. Buasl yrios.
BeprukaneHbele W cMmexHBIE yriabl. buccektpuca yrima. Jlomanas, MHOIOYrOJIbHHK.
ITapannenbHOCTh M NEPIEHANKYJIAPHOCTD MPAMBIX.

CumMmerpuunble Qurypbl. OCHOBHBIE CBOWCTBa OCeBOM cuUMMeTpuH. I[Ipumepsl
CUMMETPHH B OKPYKAIOLEM MHPE.

OCHOBHBIE MOCTPOEHHUSI C TOMOIIBIO LMPKYJSI U JUHEHKHU. TpeyronbHuk. Beicora,
MeauaHa, OMCCeKTpHca, NX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUI TpeyTroabHUKH. HepaBeHCTBO TPeyroibHUKA.

CBoiicTBa M TpU3HAKK PaBHOOEIPEHHOTO TpeyrojabHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBonCcTBa M NPU3HAKM NApaJUICNIbHBIX MNpsAMbIX. CymMMma yIVIOB TpPEYrOJIbHUKA.
Bneninue yribel TpeyroibHuKa.

[IpssmOyTONIBHBIM TPEYTOJIbHUK. CBoiicTBO MEIUaHbI PSIMOYT'OJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHOM K TuUnoTeHy3e. lIpu3Haku paBeHCTBa MPSAMOYTOJbHBIX
TPEYroJbHUKOB. [IpSMOYTONBHBIN TPEYTOIBHUK C yTiioM B 30°.

HepaBencTtBa B reOMETpUHM: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa o OoJbIleM yriie U OOJbIIeH CTOpOHE TpeyronbHUKA. [leprneHauKymsp
Y HAaKJIOHHAs.

I'eomeTpuueckoe MecTo ToueK. buccekTpuca yria U cepeIlMHHBIA MEPIICHIUKYIISIP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYyI, XOpAa W AMAMETP, UX CBOICTBA. B3anMHOe pacnosnoxxeHue
OKpy’KHOCTM W npsMon. KacarenbHas H cekymas K OKPYKHOCTH. OKpy»XKHOCTb,

BIIMCAHHAA B YT'OJI. Bnucannas u onucaHHast OKPYXKHOCTH TPCYI'OJIbHUKA.
8 KJIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U cBoMcTBa. YacTHble ciiydau
napayuieiorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBaJpar), WX TPHU3HAKH W CBOWCTBA.
Tpaneuust, paBHOOOKast Tpaneusi, €€ CBOWCTBa U Mpu3HaKku. [IpsiMmoyronbHas Tpanenusi.

Merton yaBoenus meauansl. LlenTpansHas cummerpus. Teopema @arneca u Teopema
0 NMPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojbHHKaA.

[logobue  TpeyronbHUKOB, KodpduuueHt mnoxodbus. I[lpuzHaku  nomoOus
TpPEYroJbHUKOB. [ [prMeHenne no1o0us Npy pelIeHnH MPaKTUYECKUX 3aa4.

CpoiicTBa 1wiomaned reomerpuueckux ¢Guryp. Dopmynasl IS IUIOIIAIU
TpeyrojibHHKa, napajuiesorpaMma, pom0a u tpanenuu. OTHOIIEHHE MIoMaAe Mo J00HBIX

dburyp.



Brruucnenue miomiaiei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema I[Mudaropa. Ilpumenenue Teopemsl [Iudaropa npu peneHnr NpakKTUYECKUX
3a1ad4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIJia MPSAMOYTOJIbHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. Tpuronomerpuyeckue Gpynkiuu yrios B 30, 45 u 60°.

BrniucanHble M LEHTpAJIBbHBIE YTJIbI, YroJl MEXAY KacaTelIbHOM M XOpIAOH. YTJbI
MEXKY XOpJIaMU U CeKyIIMMH. BriricaHHbIE U ONKMCAHHbBIE YETHIPEXYTOJbHUKHU. B3anmHoe
pacrojokeHue IByX okpyxkHocTel. Kacanue okpyxHoctel. OO1Ime kacaTeabHbIE K IBYM

OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT O mo 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOXJ1€CTBO. DOPMYJIBI IPUBEACHUS.

Pemienne TtpeyronbHuUKoOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB. PelieHue
MPaKTUYECKUX 33]1a4 C UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [1ogodue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O MHpPOU3BENECHHHM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHHH OTPE3KOB
CEKyLIUX, TEOpPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, mnuHa (MOIysb) BEKTOpa, COHANPABICHHBIC BEKTOPHI, MPOTHBOIOJIOXKHO
HaIlpaBJEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMHN HaJ
BeKTOpaMu. PasiiokeHue BEKTOpa IO JABYM HEKOJUIMHEapHbIM BeKkTOopaM. KoopauHaTel
BekTOpa. CKaJsIpHOE NPOU3BEACHUE BEKTOPOB, NMPUMEHEHHUE IS HAXOXKJICHUSA [UIMH H
YTJIOB.

JlekapTOBbl KOOpPJAWHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPSIMOM U OKPYXHOCTU B
KOOpJIMHATax, IEepeceyeHre OKPYKHOCTEH M TMpsAMbIX. MeTon KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOIBHUKHU. [[nMHa OKpy:xHOCTHU. ['pagycHas u panuaHHas mepa
yTJia, BBIYUCIIEHUE JUIUH AYT OKpyKHOCTEH. [1nomane kpyra, cekropa, CErMeHTa.

JIBYOKEHMSI IJIOCKOCTH W BHYTPEHHHE CHMMETpuUu ¢uryp (dJeMeHTapHbIC
npencrasnenus). [lapamnensubiii mepeHoc. [ToBopor.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS IMPOrpamMMbl yueOHOro Kypca «l'eomerpusi»
XapaKTepU3yrTC:

1) naTpuoTHYECKOE BOCTIMTAHHUE:

MPOSIBJIEHUEM HWHTEpEca K MPOLLUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSIM POCCHUMCKUX MAaTEMATUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJbI, K HMCIIOJb30BAHUIO ATUX JOCTH)KEHUW B JPYrUX HaykKax u
NPUKJIAJAHBIX cepax;

2) rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U Peaju3allii ero IMpas,
MIPEICTABICHHEM O MAaTEMAaTHUYECKUX OCHOBaX (hYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SIBJICHWH, TPOLEAYpP TPakKIaHCKOro ooOmiecTBa (HampuMep, BBIOOPHI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXXJEHHIO STHYECKUX NPOOJIEM, CBSI3aHHBIX C MPaKTUYECKUM
MPUMEHCHUEM JOCTW)KCHUW HAYKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-ITUYECKUX
MPUHIIUIOB B JAESATEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAHOBKOI Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKOM
HaIPaBJICHHOCTH, OCO3HAHWEM BaKHOCTH MAaTeMaTHYECKOro 00pa30oBaHUs Ha MPOTSHKEHUU
BCEM JKM3HM JJIA YCHEWHOW mnpoecCUOHATbHOM NEATEIbHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBEIOOPOM U TIOCTPOCHHEM WHIUBHIYaTHHOU
TPaeKTOpPUH OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U
00I11IeCTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOE BOCIIUTAHHE!

CIOCOOHOCTHIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSTUIO MATEMaTUUYECKUX
0o0OBEKTOB, 3a/Jad, pEIIeHUH, PACCYXKIACHUH, YMEHHMIO BHUIETh MaTEeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) IeHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAIIMEN B JICSITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPObI U 00II€CTBA, IOHUMAHUEM
MaTeMaTUYeCKOW HayKHU Kak c(hepbl 4eIOBEUECKON JEATEIHHOCTH, STAMOB €€ Pa3BUTUS H
3HQUUMOCTH JUISl PAa3BUTUS LMBWIM3ALMHU, OBJIAJACHUEM S3bIKOM MaTEMaTUKU U
MAaTEMATUYECKON KyJIbTYpPOUl KaK CpEJICTBOM IMO3HAHUS MHUPA, OBIAJCHUEM MPOCTECUILINMU
HaBBIKAMU UCCJIEA0BATEIIBCKON NETEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, G(oOpMHPOBaAHHE KYJbTYPbI 310POBbSI M
IMOIMOHAJIBLHOIO 0JIarONmOJIyYms:



TOTOBHOCTBIO MIPUMEHAThL MAaTEMATUYECKUE 3HAHMS B MHTEPECAX CBOETO 3I0POBb,
BEJIEHMs 3I0pOBOr0 o0Opasa >Ku3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXHM
3aHSATHH M OTIBIXA, peryiaspHas (pu3ndyeckas aKTHBHOCTH), CPOPMUPOBAHHOCTBHIO HaBbIKA
pediaekcuu, MpU3HaHUEM CBOETO MPaBa Ha OIMHOKY M TAKOT'O K€ IpaBa JAPYroro 4esioBEKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpHMEHTALMEH Ha MPUMEHEHHWE MATEMATHUYCCKMX 3HAHUM I pelleHMs 3anad B
00JIaCTH COXPAHHOCTH OKPYKaIOIIeH Cpelbl, IUIAHHPOBAHMS IOCTYIIKOB M OLECHKH HX
BO3MOKHBIX ITOCIEACTBHIA Il OKPYXKAIOIIEH CPebl, 0CO3HAHKMEM III00aIBHOr0 XapakTepa
9KOJIOTHYECKHX IIPOOIIEM U ITyTEN UX PELICHHS;

8) amanTanusa K M3MEHAIOLIHMCS YCIOBHAM CONHMAILHON U MPHPOIHOI CPeabI:

TOTOBHOCTBIO K JEHCTBHSAM B YCIOBUSX HEONPEINEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAaKTUYECKYI0 EATEIbHOCTh, B TOM YHCIIE yMEHHE
YUUTBCSA y APYTHX JIFOJAEH, IMPUOOpPETaTh B COBMECTHOM JESTEIBHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMITETEHIIMU U3 OIBITA IPYIHX;

HEOOXOAMMOCTEIO B (DOPMUPOBAHMU HOBBIX 3HAHUM, B TOM uucie (HOPMYIUPOBATH
Ui, TIOHATHS, THIIOTE3bI 00 0OBEKTAX M SABJIIEHHUSX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh JNE(PHUIUTHI COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BHTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIIPHHHUMATH CTPECCOBYIO
CHUTYaIUIO KaK BBEI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATH IIPUHUMAEMEIE PELIEHUS U
nercTBHs, (OPMYIUPOBATEH M OLIEHUBATH PUCKU M TIOCIEACTBUS, HYOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiicTBUS

ba3oBble Jornyeckue 1eicTBUs:

BBUSIBIIAIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPH3HAKHM MaTEMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOUICHHM MEXIy MOHATUSAMHU, (OPMYJIUPOBATh OIpPEAeICHUs] MOHATHUH,
yCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALMU, OCHOBAHUS JUIsl 000OLIEHUS U
CpPaBHEHMs, KpUTEPUHU ITPOBOAUMOIO aHAJIN3A,

BOCIPUHUMATh, (HOpPMYJIMpPOBaTh U NPEOOPa3OBBIBATH CYKACHUS. YTBEPAHUTEIbHBIE U
OTpULATEIbHBIE, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NMPOTHUBOpEUns B (pakTax,
JAHHBIX, HAOMIOACHUAX W YTBEPKIACHUSX, IMpeajaratb KpPUTEPUM MJis BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHN;

JeJ1aTh BBIBOABI C KCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKJIIOUYECHHUM, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa30bupaTh J0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEpXkIeHHU (IpsSMBbIC U OT MPOTHBHOTO),
IOPOBOJUTH CaMOCTOSITEJIBHO HECIIOKHBIE JI0Ka3aTelbCTBA MAaTEMaTH4YECKUX (DaKTOB,



BBICTpauBaTh apPryMEHTAIlUI0, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CrMoco0 pelleHus ydeOHoW 3amaud  (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOosiee MOAXOIAIIUMNA C YUYETOM CAMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBble ucciieqoBarejbcKye 1eHCTBUSA.

HCII0JIb30BaTh BOMPOCH! KaK HMCCIEI0BATEIbCKUNM HHCTPYMEHT MO3HaHus, PopMyIupoBaTh
BOIPOCHI, (PUKCUPYIOIIME MPOTHUBOPEUHE, MPOOIEMYy, CAMOCTOSITEILHO YCTaHABIMBAThH
MCKOMOE U JIaHHOE, (hOPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINI0, MHCHHUE;
IPOBOJHUTH [0 CaMOCTOATEIIBHO COCTABJIEHHOMY IUJIAHY HECIOXHBIM HSKCIEPUMEHT,
HEOOJBIIOE MCCIIEJOBAHUE M0 YCTAHOBIEHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oObeKTa,
3aBUCUMOCTE 0OOBEKTOB MEXKIY COOOMH;

CaMOCTOATEIFHO (OPMYITUPOBATH 0OOOIIEHUSI U BBIBOJBI IO pe3ybTaTaM MPOBEAEHHOTO
HAOJIIO/ICHNSI, WCCIEAOBAaHMS, OIEHWBATh JOCTOBEPHOCTh TOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIJIBUTATh MPEATIONIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ mHpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HECOOXOIUMBIX IS
pElIeHUs 3a]a4H;

BBIOMpaTh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HWHOOPMAIIUIO
Pa3JIMYHbBIX BUJOB U (DOPM MpeCTaABIICHMUS,

BEIOMpaTh (opMy MpeACTaBICHUS WH(DOpPMAIMKU U WILTIOCTPUPOBATH PEIllaeMble 3aJauu
CXeMaMHu, TuarpaMmmaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMY,

OLICHUBATh HAJEXKHOCTh MHGOPMALMHM IO KPUTEPUSIM, TPEIJIOKEHHBIM YUHUTEIIEeM WU
c(hopMyIMPOBAaHHBIM CAMOCTOSITEIIBLHO.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHbIE yYeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYTUPOBATH CYXXKJICHUS B COOTBETCTBHHM C YCIOBHUSMU M IEISIMU
oOlleHus, $ICHO, TOYHO, TIPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs MO XOAY PEIICHHs 3aJadyd, KOMMEHTHPOBATh
MOJIYYEHHBIN pE3yJIbTaT;

B X0JI¢ OOCYKIEHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMEI,
pemaeMoi 3a/add, BbICKa3bIBaTh UEH, HALEIEHHBIE HA MOWCK PEUIEHUs, COMOCTABIAThH
CBOM CYXICHHS C CYKJICHUSIMH IPYTUX YUACTHUKOB JHUANOra, OOHAPYKUBATh pa3iuyue u
CXOJICTBO TO3WIIUM, B KOpPpPeKTHOU Qopme GOpMyIUpOBaTh Pa3HOIIACHUS, CBOU
BO3PAKEHUS,

MPEACTABIATh PE3YyJIbTaThl PEIICHUS 3a/aud, SKCHEPUMEHTA, HUCCIEAOBAHUS, IMPOEKTA,
CaMOCTOATENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C YYETOM 3ajad MPE3CHTAUH U
0COOEHHOCTEH ayuTOpuH;



NOHUMATh M WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON W WHANBUAYATbHONH pabOTHI MpHU
pEIICHUH YYSCOHBIX MaTEMaTHICCKUX 3a71aY;

MPUHUMATh 11€71h COBMECTHOM NEATEIHLHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThI, pactpenemnsaTh BUIbI paboT, TOrOBapUBAThCS, OOCYKIATh MPOIECC W PE3yIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B IPYMNIOBBIX (hopMax paboThl (00CYyXkIeHUS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U PYTHE), BHIIOJHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH CBOU JCHCTBHS C
JIPYTUMHU WICHAMH KOMaHIbI, OIEHWBATh Ka4ECTBO CBOETO BKJaJa B OOIIMNA MPOAYKT IO
KpUTepusiM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICUCTBUSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YU4eOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITCJILHO COCTaBJISITh IUIAH, aJIrOPUTM pEIICHHWs 3anaud (WIM €ro 4YacTh),
BBIOMpATh CHOCOO pemieHuss C YYETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh W KOPPEKTUPOBATh BAPUAHTBHI PEIIECHUN € Y4YETOM
HOBOI HH(pOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

BJaJ€Th CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca M Pe3ysbTara pelieHus
MaTeMaTHYECKOHM 3a/1a4H,

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTH IPU PEIICHHM 33Ja4H, BHOCHTH
KOPPEKTUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, HaWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa JE€ATEIbHOCTH MOCTABJIEHHON ILIEJIM U YCIOBUSM,
OOBSICHATH MPUYMHBI JOCTIXKCHUS WM HEJOCTKEHUS LEIH, HAXOAUTh OMIMOKY, MaBaTh
OIICHKY MPHOOPETEHHOMY OIIBITY .

HPEAMETHBIE PE3YJIbTATBI

K konity obyuenust B 7/ kJjacce oOydaroUuics MOMYUUT CICAYIONIUE MPEIMETHBIC
pe3yibTaThl:

PacmosnaBaTh W3ydeHHBIE TEOMETPUYECKUE (PUTYPHI, OMPENCISITh HX B3aWUMHOC
pacmnoyiokeHue, n300pakaTh TeOMETPUUYECKUEe (PUTYPHI, BHITIOTHATH YEPTEKH MO YCIOBHUIO
3anauu. M3MepsaTh MuHEelHbIe U YIJIOBbIE BETUYUHBI. PemaTe 3a/1auu Ha BEIYMCIICHUE JUTHH
OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate TpyOylO OLICHKY JIMHEHHBIX U YTJIOBBIX BEIUYUH MPEIMETOB B pPEATbHOM
KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazMepsl 3THX 00BEKTOB IO MOPSIAKY
BEJINYMHBI.

CTpouTh 4epTE MU K TEOMETPUUECKUM 3a/1a4aM.



[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIB30BaTh MPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOANTE JTOTUYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ IPSIMOYTOJBbHOTO TPEYTOJbHUKA, B PELICHUU
FEOMETPUYECKHX 3a4ad.

OnpenensaTh mapayieIbHOCTh MNPSIMBIX C TMOMOIIBIO YTJIOB, KOTOpHIE 00pa3yeTr ¢
HUMU cekymas. OnpenensaTs NapajuIeIbHOCTh TMPSIMBIX C TOMOIIBIO PAaBEHCTBA
PacCTOSIHUAM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTOU MPSIMOM.

Pemate 3aaun Ha Ki1eT4aToi Oymare.

[IpoBOUTh BBIUMCIACHUS M HAXOJIUTh YUCIOBBbIE M OYKBEHHBIC 3HAUYECHMS YTJIOB B
F€OMETPUUYECKUX 3a7ayaX C HCHOJIb30BAHHUEM CYMMBbI YTJIOB TPEYrOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX NP MEPECEUCHUH JIBYX TapaTIICIIbHBIX
NpsIMBIX CEKyIlel. Pelars npakTuuecKkue 3a1aud Ha HaXOXJEHUE YIJIOB.

BraneTs moHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONPEEATh OUCCEKTPUCY
yIJjia U CEPEMHHBIN NEPIEHAUKYJIISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

DopMynupoOBaTh OMNPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl M JuUaMmeTpa
OKPYXXHOCTH, TMOJIb30BaTbCsI MX CBOMCTBAMHM. YMEThb HNPUMEHSTH 3TH CBOMCTBA IIPU
peLIeHUH 3a1a4.

Bianets MOHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
e€ ueHtp. Ilonp3oBarthcs akTaMu O TOM, UYTO OHMCCEKTPUCHI YTJIOB TPEYTOJbHUKA
MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEIUHHBIE MEPNEHAUKYISAPHI K CTOPOHAM
TPEYTrOJIbHUKA MIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp mnoHsATHEM KacaTenbHOW K OKPYXXHOCTH, ITIOJB30BaTbCi TEOPEMOM O
NEPNEHINKYJIIPHOCTH KacaTeJIbHOM U paguyca, IpOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30oBaThCA NPOCTEUIIMMU TE€OMETPUYECKUMH HEPABEHCTBAMM, NOHUMATh HX
MPAKTAYECKUN CMBICI.

[IpoBOINTE OCHOBHBIE TE€OMETPUUYECKHE IIOCTPOCHUS C IMOMOIIBIO LUPKYJIS U
JINHENKHU.

K koniry obyuenust B 8 kjacce o0ydarouuiics MOMYUUT CICAYIOIIUE MPEIMETHBIC
pEe3yJbTATHI:

Pacnio3zHaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, UX A3JIEMEHTHI, MOJIb30BATHCS
UX CBOWCTBAMMU IPU PELICHUU I'€OMETPUYECKUX 3a/1a4.

[TpuMeHsATh CBOWMCTBA TOYKH TEPECCUCHHS MEJAMaH TPEYroibHUKA (IIEHTpa Macc) B
pellieHnu 3aaay.

Bnagete moHsTMEM CpeAHEW JWMHHUM TPEYTOJbHUKA W Tpanelud, NPUMEHSTh HX
CBOWCTBA MNpPHU pEUICHUU reoMeTrpuueckux 3anad. llonp3oBarecsa Teopemont daneca u
TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl PELICHHS MPAKTUYECKUX
3a1ad.



[TpuMeHATh MPU3HAKHU MTOA00HS TPEYTOJILHUKOB B PEIICHUHM ICOMETPUICCKHX 3a/1a4.

[Tonb3oBatbest TeopeMoit [Tudaropa ajs peieHns reOMeTPUUECKUX U MPAKTHUYECKUX
3agad. CTpOWTh MATEeMAaTHUYECKYI MOJEIb B NMPAKTHYECKUX 3a]ladyax, CaMOCTOSTEIBHO
JIeNIaTh YePTEK U HAXOJAUTh COOTBETCTBYFOIINE JUTHHBI.

Bnanets MOHATHSMH CHHYCA, KOCHHYCA W TAHTEHCA OCTPOIO yrila MPsIMOYTOJbHOTO
TpeyrojbHUKa. [10J1b30BaThCSI STUMH MOHATUSAMU JIJISI PEIICHUS PAKTHUSCKUX 3a]1ad.

Bbrurcnate  (pasnmuyHbBIMH - CIIOCOOAMHM) IUIOIHIAAb TPEYrOJbHUKA W IUIOHIAJN
MHOTOYTOJBHBIX (uUryp (HOJB3ysCh, TJIe HEOOXOIUMO, KaJIbKyJIATOpoM). [IpuMeHsTH
MOJIYYCHHBIC YMEHHUS B TIPAKTHYCCKUX 3a/1a4ax.

Bnanets MOHATUSAMH BIMCAHHOTO M IICHTPAJILHOTO yIJia, MCIIOJIb30BaTh TEOPEMBI O
BIUCAHHBIX YIJIAX, yIiaX MEXIY XopaamMu (CEeKyIIMMH) M yrjie MEXIy KacaTelbHOH U
XOPJIOH MPH PEIICHUH FTEOMETPUICCKHX 3a/au.

Bnagets TMOHATHEM ONMCAHHOTO YETHIPEXYTONBHHUKA, NPUMEHSITH CBOMCTBA
OIMMCAHHOT'O YETHIPEXYTOIbHHUKA MPH PEIICHUH 3a/1ad.

[TpuMeHATh MONyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYCCKHE MOJICIH
JUIS  3aJa4  pealbHOM JKU3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUSA C
NpUMEHEHHEM  TOoJa00Ms W TPUTOHOMETpuH  (MMONB3ysSCh, TJae  HEOOXOIMMO,
KaJbKYJISTOPOM).

K koniy oOyuenus B 9 kiacce oOy4aroniuiicsi MOIyduT CIEAYIONINE MPEAMETHBIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C UX IMOMOIIbIO
pa3jMYHbIe JJIEMEHTHI MPAMOYTOJBLHOTO TPEYroJbHUKA («pelIeHrue MPSIMOYTOJbHBIX
TpeyrojibHUKOB»). Haxoaute (C MOMOIIBIO KalbKYJIATOpA) JUIMHBI W YIJIBI IS
HETAOIMYHBIX 3HAYCHHUH.

[Tonp3oBathess  (GopMyJdaMH TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJICCTBOM  JUISI  HAaXOXKICHHWS  COOTHOIICHHH  MEXAy  TPUTOHOMETPUYCCKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB [UISI HAaXOXKACHUS Pa3IMYHBIX
DJIEMEHTOB TPEYTroJbHUKA («PEHICHHE TPEYTOJbHUKOBY»), MPUMEHITh UX MPU PEIICHUH
TeOMETPUUCCKUX 33]1ad.

Brnagerp moHsATHSAMH TmpeoOpa3oBaHUS TOI00MsSA, COOTBETCTBCHHBIX 3JCMCHTOB
no100HbIX (uryp. [loap30BaThCS CBOWCTBAMH ITOJOOWS IMPOHM3BOJIBHBIX (DHUTYP, YMETh
BBIYUCIIATH JUIMHBI M HAXOJUTh YIJIbI y TO00HBIX (uryp. [IpuMeHsaTs CBOHCTBA TOI00MS
B MPAKTHYECKUX 3a/1a4ax. Y METh MPUBOAUTH MPUMEPHI MOJT00HBIX QUTYP B OKPYKAIOIIEM
MHpE.

[Tonmp30BaThcss TeOpeMaMH O TPOU3BEICHUM OTPE3KOB XOpHA, O MPOU3BEICHHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.



[Tonb3oBaThCAd BEKTOpaMu, MOHUMATh MX TEOMETPUUECKUN U (U3HUECKHUI CMBICI,
MPUMEHSITh UX B PEIICHUH FeOMETPUUYECKUX U Pu3nueckux 3anad. [[puMeHsTh CKalisipHOe
MPOM3BEICHUE BEKTOPOB ISl HAXOXKACHUS JIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTH €ro B PEIICHUU
F€OMETPUYECKHUX U MPAKTUUECKHUX 3a/]ad.

Bianerp MOHATHSMU NPAaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH, IJIMHBI
JIYyTU OKPY>KHOCTH W PadaHHOW MeEphl Yria, YMETh BBIYUCIIATH IUIONIAJL KpPyra M €ro
yactei. [[puMeHsTh MoTyuyeHHbIE YMEHHS B MIPAKTUYECKUX 3a/1a4aXx.

Haxonuth ocu (MM EHTPBI) CAMMETPUU QUTYD, TPUMEHSTH TBUKCHHS INTIOCKOCTH B
IIPOCTEUIINX CITyYasiX.

[IprMeHATh MOTyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJACIIH
UL 3aJa4  pealbHOM JKM3HM M MOPOBOAUTH COOTBETCTBYIOIIWE BBIUHMCICHUS C
NPUMECHCHUEM TI0JI00WS U TPUTOHOMETPUIECKUX (DYHKIUH (ITOJIB3YsICh, T/Ie HEOOXOIMMO,
KaJbKYJIATOPOM).



Ne i/

TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

KoanuyecTBOo 4acos

HaumeHoBaHMe pa3iesioB U TeM
NMporpamMmbl

[Ipocreiimme reomerpuueckue GUTYpsl U
UX CBOMCTBA. MI3MepeHne reoMeTpuIecKux
BEJIMYUH

TpeyronsHUKH

[TapannenbHble npsiMble, CyMMa yTJIOB
TpeyrojbHUKa

Oxpy>KHOCTb U KpyT. [ 'eomeTpuueckue
IIOCTPOEHUS

[ToBTOpEeHue, 0600IIeHNEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

14

22

14

14

68

KonTpoJbHbie
padoThI

IIpakTH4eckune
padoThI

DJIeKTPOHHbIE
(undpoBbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmorekxa [JOK
https://m.edsoo.ru/7f415e2e

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e




Ne /0

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME

HaumeHoBaHMe pa3/ieioB U TeM
NPOrpamMMmsl

YeTbIpEXYroJIbHUKU

Teopema daseca u Teopema o
PONOPLUOHATIBHBIX OTPE3Kax, NOJOOHbIE
TPEYTrOJIbHUKU

IImomans. Haxoxxnenue miomanein

TPEYTOJIbHUKOB M MHOTOYTOJIHBIX (QUTYD.

[Tnomaau nonoOHbIX GUryp

Teopema [1udaropa u Hagana
TPUTOHOMETPUHU

VY1ubl B OKpYKHOCTU. Brincanusie u
OIHUCAaHHBIE YETHIPEXYTOJILHUKH.
Kacarenbnsle k okpyxHOCTH. Kacanue
OKPYXHOCTEU

[ToBTOpEeHME, 0000IIEHNE 3HAHUI

8 KJIACC

KoaunuecTBo 4acoB

Bcero

12

15

14

10

13

KonTtposabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(mudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417€18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417€18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417el18

bubmuoreka [JOK
https.//m.edsoo.ru/7f417e€18

bubmuoreka [JOK
https.//m.edsoo.ru/7f417e€18

bubmuoreka [JOK
https.//m.edsoo.ru/7f417e€18




Ne /0

HaumeHoBaHMe pa3ieioB U TeM
NPOrpamMMmslI

Tpuronomerpusi. TeopemMbl KOCUHYCOB 1
CHUHYCOB. Pelienue TpeyroibHUKOB

[IpeobpazoBanue momodus. Metpudeckue
COOTHOIIEHUS B OKPYKHOCTH

Bexkrops!

I[eKapTOBLI KOOpAWHATHI Ha INIOCKOCTHU

[IpaBuIBHBIE MHOTOYTOJIBHUKH. JlJIMHA
OKPY’KHOCTH U IUIOLIaAb KPyTa.
Brruucnenune momanein

JIBM>KEHUS TUNIOCKOCTH

[ToBTOpEeHME, 006001IIEHNE, CHCTEMATH3AIUS
3HAHUH

OBILEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME

9 KJIACC

KoaunuecTBo 4acoB

Bcero

16

10

12

68

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(mu¢posbie)
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [JOK
https.//m.edsoo.ru/7f41al2c

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nunoreka [JOK
https.//m.edsoo.ru/7f41al2c

bubnuoreka [JOK
https.//m.edsoo.ru/7f41al2c
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