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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3[ejoB IIKOJbHOM MaTeMaTHKH,
UMEIOUINI CBOEH 11eNbl0 00eCneunTh U3YyYeHHE CBOMCTB U Pa3MepoB GUIYp, UX
OTHOIIEHWH W B3aUMHOE pACIOJIOKEHHE, OMHPACTCS Ha  JIOTUYECKYIO,
JI0Ka3aTeNIbHYI0 JUHUIO. LIeHHOCTh M3yueHUs FeOMETpPUU Ha YPOBHE OCHOBHOTO
oOuiero o0pa3zoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YUYUTCS TPOBOAUTD
JI0Ka3aTeNbHbIC PACCYKIEHUS, CTPOUTH JJOTUIECKIE YMO3AKIIOUEHHS, I0KA3hIBATh
UCTUHHBIC YTBEP)KIEHUS M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyXIeHUsS «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoil 1enpr0 W3ydyeHUss TEOMETPUU SBISIETCS HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA TPH PEUICHUH KaK MAaTeMaTUYECKUX, TaK M IMPAKTUYCCKUX 3ajad,
BCTPEYAIOMIUXCA B pealbHOM Ku3HU. OOydaomuics AODKEH HAayYUThCS
OTIPENICINTh TEOMETPUUECKYIO (QUTYpPY, OMUCATh CIOBAMU JAaHHBIM YepTEX WU
PUCYHOK, HAMTH IJIOMIAh 3eMEIBHOT'0 y4acTKa, PaCCUUTATh HEOOXOIUMYIO JUIUHY
OIITOBOJIOKOHHOTO Ka0enss Wiu TpeOyeMble pa3Mephbl rapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIUTENbHAS JUHUS B MU3YYEHUU TE€OMETPHUHU.
[Ipu pemieHuu 3afad MPAKTHUECKOTO XapakTepa OOYJaroIIUUCS YUUTCS CTPOHUTH
MaTeMaTUYeCKUe MOJEIN pPEalbHbIX JKU3HEHHBIX CUTYallUil, MPOBOAUTH
BBIUMCIICHUS U OLICHUBAThH aJIeKBAaTHOCThH TOJYYEHHOT'O Pe3yabTaTa.

KpaitHe BakxHO MOAYEPKUBATH CBA3M TE€OMETPUU C JIPYIrUMH y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh HUCIIOJIB30BaTh OMpPEAEICHHs] TEOMETPUUECKUX PUTYD
U TIOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJIYUCHHBIX YMEHHH B (DU3HWKE H
TEXHHKE. OTH CBSI3W Haubojee SPKO BUIHBI B Temax «BekTopsl»,
«TpUroHOMETpHUYECKHE COOTHOIICHU», «Merox koopauHat» u «Teopema
[Tudaropar.

Y4eOHblii kypc «l'eomMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIC Pa3Ieibl
conepxanusi: «l'eomerpuueckue GUTYpl W WX CBOWCTBa», «lM3mepeHue
TEOMETPUYECKUX  BENUYUHY», «JleKapTOBbl ~KOOpPAMHATHI HA  IUIOCKOCTHY,
«BekTopr», «JIBMKEHHS ITIOCKOCTHY, «IIpeoOpa3zoBaHus mMOT00Ms».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 Jaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJacce — 68 4acoB (2 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonATHS reomeTpun. Touka, mpsimasi, OTpe30K, Jyd. YToil. Bussl
yrioB. BeprukanbHble U cMmexHble yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTrOJIbHHUK. [lapamienbHOCTh M NEPHIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunble  ¢Gurypbl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIUBI LUPKYJIS W JIMHEWKH. TpeyrojibHUK.
BricoTta, Mennana, OMCcceKTpuca, UX CBOMCTBA.

PaBHoOenpeHHbIE ¥ PaBHOCTOPOHHUM  TpeyroibHuUKU. HepaBeHCTBO
TPEYr OJIbHUKA.

CpoiicTBa M TpHU3HAKW PaBHOOEAPEHHOrO TpeyrojbHuKa. llpusHaku
paBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NpU3HAKK NapajuIebHbIX NpsMbIX. CyMMa yIriiOB TPEYroJlbHUKA.
Brenrnue yrisl TpeyrojbHUKA.

[IpsMOyronpHbIld  TpeyroiabHUK. (CBOMCTBO MEIWAHBI MPSIMOYTOJIBHOTO
TPEYrolbHUKA,  TNPOBEAEHHOM K  runoreHyse. [IpusHakum  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 1IpSIMOYTOIBHBIN TPEeyroiabHUK C yriom B 30°.

HepaBeHcTBa B T€OMETPUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJiplIeM yriie W OOoJbLIe CTOpOHE TPeYyrojbHHUKA.
[leprieHIUKYIIAp ¥ HAKJIOHHAS.

['eomeTprueckoe MecTo TOuYeK. buccektpuca yriia W CEpeaUHHBIN
NEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W KpYr, XOpAa W JuaMeTp, HX CBOWCTBA. B3aumHoe
PaCIIOIOKEHUE OKPYKHOCTH M mpsimMor. KacarenpHas M cexymias K OKpPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yrojl. BnucaHHas W onMCcaHHas OKPYXHOCTH

TPEYroJbHUKA.
8 KIIACC

YersipéxyronsHuku. llapamienorpaMm, ero npu3Haku U CBOMCTBA. YacTHbIE
Cllydad MapajuieiorpaMMoB (TPSIMOYTOJbHUK, poMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuusi, €€ CBONCTBA W IPHU3HAKH.
[IpsiMoyroJibHAs Tpanemusi.

Meron ynsoenuss menuansl. LlenTpansHas cumMmerpus. Teopema Parneca u
TeOpeMa O NMPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHue nuHUM TPEyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyroibHUKa.

[TogoOue TpeyroapbHUkKoB, Kod(hduiument mnogodus. IllpusHaku mnomOOus
TpeyroidbHUKOB. [I[puMeHeHne mogo0us Mpy perieHuu MPAaKTUIEeCKUX 3a/1ad.



CpoiicTBa muomaaeid reomerpudeckux ¢uryp. D@opmyisl i IUIOMAAU
TPEyroJiibHUKa, MapajjenorpaMma, pomoa u Tpaneuuud. OTHOLIEHHE IUIOLIAAEH
MoA0O0HBIX GUTYP.

Beruucnenue miomanei TpeyroJibHUKOB U MHOIOYI'OJIbHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. IIpumenenue teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3a7a4.

CHHyC, KOCHMHYC, TaHT€HC OCTpPOro yria MpsIMOYroJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUrOHOMETpUUECKHE (PYHKIIMH
yriioB B 30, 45 u 60°.

BrnmcanHble M LEHTPaJIbHBIE YIJIbI, YrOJ MEXAY KacaTelIbHOW M XOpAOW.
Yrnel  Mexay ~XopAaMM U CeKylIMMHU. BrnucaHHble W ONMCaHHBIE
4eThIPEXYroJbHUKU. B3auMHOe pacrnosioxkeHue AByX OKpyxHocTedl. Kacanue

okpyxkHOCTel. O01I1e KacaTelabHbIE K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, xocuHyc, TaHreic yraoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemenune TpeyroibHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYEeCKHMX 3a/lad C MCIOJIb30BAHHEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobOpazoBanue nmogodus. [Tomobre coOOTBETCTBEHHBIX 2JICMEHTOB.

Teopema 0 mNpPOU3BENEHHH OTPE3KOB XOpZA, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpare KacaTeJIbHOM.

Bekrop, mimHa  (MOIyJib)  BEKTOpa, COHANpaBJICHHbIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HAMNpaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJl BEKTOpaMH. Pa3iiokeHue BEKTOpa MO JIByM
HEKOJUIMHEAapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKIAEHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTU. Y PAaBHEHUS NPSIMOM M OKPYKHOCTH
B KOOpAMHATAX, MIEPECEUYECHUE OKPYKHOCTEN U MpAMBIX. METOJ KOOPAUHAT U €T0
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYrOJbHUKU. JImmHAa oOKpyxkHOCTH. ['pagycHas wu
paauaHHas Mepa yriia, BBIYMCIEHUE UIMH YT OKpyxHocTed. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBW>KEeHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUH (uryp (dJeMeHTapHbIC
npeacraienus). [lapannensasiii neperoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMmbl  y4eOHOro Kypca
«"eomeTpus» XapaKTepU3yIOTCA:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HHTEpECa K MPOLLIOMY M HACTOSALIEMY POCCUKCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCUHCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHUI B IPYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3INYHBIX CTPYKTYp, SBJIEHUM, IPOLENYp TPakJaHCKOro oduiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B PpEUICHUM MPAKTHYECKUX 3a]ad
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTH4YEeCKOTro
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEW KWM3HU MJIsl YCIEIHOM MmpodeccHOHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHAMBUIYAIBLHON TPACKTOPUM 00PA30BAHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY W  3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHUN, PaCCyKICHUH, YMEHHUIO BHUICTbH
MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl YeIoBeYeCKOn
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpa, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMHM HCCIIEA0BATEIBCKOM
NEesITEeNbHOCTH;



6) ¢duzuveckoe BocnuTaHue, (GopMHpPOBaHMEe KYJLTYPbl 3/10POBbsl U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKA PEQPIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JIaCTU COXPAHHOCTH OKpY’Karolleld cpefbl, TUIAHUPOBAHUS TOCTYIIKOB H
OIICHKHM WX BO3MOXKHBIX TOCJEJICTBHM [JI1 OKPYXKAIOIIEeH Cpeabl, OCO3HAaHUEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBHUSIX HEOMPENCTIEHHOCTH, IOBBIIMICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIC
YMEHHE YYUTBHCS y NPYrUX JIIOJACH, MPHOOpPETaTh B COBMECTHOW NEATEITHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoBaTh UJIEU, TIOHSATHUS, TUIIOTE3bI 00 00BEKTAaX U SIBICHUAX, B TOM YHUCIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABAaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H
nocneACTBUA, GOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiiCTBHUA

ba3oBble JJoruueckue 1eMCTBUA:

e BBUBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKHUX
OOBEKTOB, TOHSATHUM, OTHOUICHHH MEXIYy MOHATHUAMHU, (HOPMYIUPOBATH
ONpPENCIICHUS]  TOHATHI, YCTAaHABJIMBATh  CYIICCTBEHHBIM  IMPHU3HAK
KJIacCu(pUKAIlUK, OCHOBAHUSA JUIsi OOOOIICHHS M CpaBHCHUS, KPHUTCPUH
MPOBOAUMOrO aHAJIN3A;

e BOCIpPUHUMATH, (HOPMYIHPOBATH M  MPEeOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €JAMHUYHBIC, YacTHbIE W OOIIHE,
YCJIOBHBIE;



BBIABIATE ~ MAaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTHBOpEUMsi B (pakTaxX, JAHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX,
npeajgaratb KpUTEpUU AJIs BBISBJICHUS 3aKOHOMEPHOCTEN M IPOTUBOP EUHIA;
JIeNaTh BBIBOJABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
MHIYKTABHBIX YMO3AKIOUYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelbCTBA MAaTEMaTHMUECKUX YTBEPXKIACHHUM (IpsMbIE U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOSATEIbHO HECJIOKHBIE JOKa3aTelIbCTBA
MaTreMaTuyeckuX (PakToB, BBICTpaWBaTh aApPryMEHTALUI0, MPHUBOJIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCO0 pelIeHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BAapUAaHTOB pEIICHUs, BBHIOMpPATh HamboJee NOAXOMAMMA C y4ETOM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

UCIIO0JIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUM HHCTPYMEHT IO3HAHMS,
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIUE TPOTHBOPEUHE, MPOOIIEMY,
CaMOCTOSITEJIbHO ~ yCTAHABIIMBATh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY HECIIOXKHBIM
AKCIIEPUMEHT, HEOOJBIIIOE UCCIECOBAHNUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOIA;
CaMOCTOSITEILHO (POPMYIUPOBaThH 00O0OIIEHUS U BBIBOJBI MO pe3yjbTaram
MPOBEEHHOTO HAOJIO/IEHUS, WCCIEIOBAHUS, OIICHHBATh JIOCTOBEPHOCTh
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXKE BBIJIBUTAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIATh HEJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (opMy MNPEACTABIECHUS MHPOPMALMU U WILIOCTPUPOBAThH
pelaeMble 3a/Jla4yd  CXeMaMH, JharpaMMaMid, WHOM Trpapukoil u ux
KOMOUWHAITUSIMU,

OLIEHMBATh HAAEKHOCTh HMH(OPMALKMU MO KPUTEPHUSIM, IPEATIOKECHHBIM
YUUTEIEM WM CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBHS:

BOCIIpMHHUMATL U (bOpMy.TH/IpOBaTB CYKACHNA B COOTBECTCTBHUH C YCIOBUSMU
" nCJsIMHU O6H_[CHI/I5I, ACHO, TOYHO, I'PaMOTHO BbLIPpaXXaTb CBOIO TOYKY 3pPCHUS



B YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PCIICHHSI
3a71a4l, KOMMEHTUPOBATh MOJIYYECHHBIN pe3ysbTaT;

B X0/ie OOCYKJIEHUS 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKAAEMOU TEMBI,
npoOJIeMBbl, pelaeMoi 3a/1a4uu, BbICKAa3blBaTh WUJIEH, HAllEJICHHbIC HA TOUCK
peIlIEHUs, COMOCTaBIATh CBOM CYXACHHUS C CYXACHUSAMH JPYTUX
YYaCTHUKOB Juajiora, OOHapy>XKuBaThb Pa3jIMYUE€ U CXOJCTBO IO3ULUH, B
KOppEeKTHOU popme popmMynnpoBaTh pa3HOTIIACHsl, CBOM BO3PaKEHUS;
OPEICTaBIATh  pPE3yJdbTaThl  peIIeHUs  3a/ayw, HKCIIEPUMEHTA,
UCCIIEZIOBAHUS, TIPOCKTA, CAMOCTOATEILHO BBIOMPATh (popMaT BHICTYIUICHHUS
C yu€TOM 3a/1a4 IPE3CHTAIMN U OCOOEHHOCTEH ayTUTOPHH;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHANBUIYyaJIbHON
paboThI PU PEIIEHNN YIeOHBIX MAaTEMAaTUYECKHUX 33]1a4;

NPUHUMATH 1I€hb COBMECTHOW IESATENLHOCTH, TJIAHUPOBATh OPTaHU3AIINIO
COBMECTHOW paboThl, pacmpenensiTh BHABI pPadOT, IOrOBapUBATHCA,
00CYXIaTh MPOIECC U Pe3yNbTaT paboThl, 0000MaTh MHEHHS HECKOJIBKHIX
JIIOJICH;

y4yacTBOBaTb B TIpPyNMNoBBIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacThb paOOTHI
U KOODAMHHMPOBATH CBOW [EHCTBUS C JAPYrUMHU WIEHAMU KOMAaHJIbI,
OLICHMBaTh KAayeCTBO CBOETO BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUSIM,
copMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE Y4eOHbIE 1elCTBUS

Camoopranuzanmsi:

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH, aJITOPUTM pelIeHUs 3aJadu (WM ero
4acTh), BBIOMpATh CHOCOO pEHIEHUS ¢ Y4ETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTb U  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibTara
pELICHHUST MATEMATUYECKOU 3a]1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JCSITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBLCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa AEATEILHOCTU IOCTABJICHHON LEIU U
YCJIOBUSIM, OOBSCHSTh NMPUUYUHBI JOCTHKEHUS WA HEAOCTHXKCHUS I1IEJIH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoHmy oOyuenuss B 7 KJjacce OOYYaIOIIUMCS TOIYYUT CIEIYIOIIHAE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBath W3y4eHHBIE TE€OMETPUUECKHE (UTYpBI, ONPEACeIiITh HX
B3aMMHOE PAacCMOJIO)KEHHUE, H300pa)kaTh Te€OMETpUYecKue (UTypbl, BBINOIHATH
YEPTEXKHU 10 YCIOBUIO 3amauyu. M3MmepsATh JMHEHHBIE W YIJIOBBIE BEJIWYUHBI.
Pemate 3a1aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOylO OIIEHKY JIMHEWMHBIX W YIJIOBBIX BEJIUYUH TMPEAMETOB B
peanbHOM JKHU3HHU, Pa3MEpPOB IPHUPOIHBIX OOBEKTOB. Paznmyarh pasMepbl 3THX
00BEKTOB MO MOPSJIKY BEJTMUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKHUM 3a/1adaM.

[Tonp30BaThCsi TpU3HAKAMM PABEHCTBA TPEYrOJIbHUKOB, HCIOJb30BaTh
MPU3HAKY U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOIUTE JOTHYECKHE PACCYXKIACHHS C MCHOJIB30BAHUEM T€OMETPUUYECKUX
TEOpEM.

ITonp30BaTbCsi TNpHU3HAKAMHM PABEHCTBA MPAMOYTOJIBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEJUaHbl, TPOBEAEHHOM K  TUIOTEHY3€  MIPSMOYTOJIbHOTO
TPEYrOJbHUKA, B PEIICHUU T'€OMETPUUECCKUX 3a/1a4.

OnpeaensTh NapaieIbHOCTh MPSIMBIX C IOMOIIIBIO YIJIOB, KOTOPbIE 00pa3yeT
C HUMHM cekymas. OnpeaensaTe NapaieIbHOCTh MPSIMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrOu MPSIMOM.

Pemats 3a7aun Ha KiieTyaTroi Oymare.

[IpoBOMUTL BBIUKMCIICHHS W HaXOAUTh YHCIOBBIE W OYKBEHHBIC 3HAUYCHUS
JIJIOB B TEOMETPUYECKMX 3aJadaX C HCHOJIB30BAHHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPH
MIEPECCUCHUN JBYX MapaUIebHBIX MPSIMBIX CEKyllel. Pemars mnpakTudyeckue
3a/1a4M HAa HAXOXKJICHUE YTJIOB.

Brnanete TOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPeeisiTh
OMCCEKTPUCY YIJla U CePeAUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUE
MeCTa TOYEK.

DopMyIMPOBaTh OMNPECICHUS OKPY)KHOCTU M Kpyra, XOpAbl U JUaMmeTpa
OKPY>KHOCTH, TTOJIb30BaThCSI X CBOMCTBAMH. Y METh ITPUMEHATH 3TU CBOMCTBA MPH
pelIeHuu 3aaa4.

Brnaners NMOHSATHEM ONMMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ ueHTp. llomb3oBaTbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIECHANKYJISPBI K CTOPOHAM TPEYTrOJIbHUKA MTEPECEKAIOTCS B OAHOW TOUKE.

Brnaners moHsATHEM KacaTeabHOM K OKPY>KHOCTH, IMOJIb30BATHCSI TEOPEMOU O
MEPIEHINKYJIAPHOCTH KAcaTeJIbHON U paanuyca, MPOBEIEHHOTO K TOYKE KaCaHUs.



[Tonb30BaThCsl MPOCTEUIIMMU T'€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE F'€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO [IUPKYIS U
JIMHEVKU.

K xoHiy obOyuenuss B 8 kiacce oOydaroluiicsi TMONYYUT CIECIYIOIINE
PEAMETHBIE PE3YJIbTAThI:

PacriozHaBath OCHOBHBIE BHUJBI YETHIPEXYTOJIHHUKOB, MX DJIEMEHTHI,
MOJIb30BAThCSI UX CBOMCTBAMH MPHU PELICHUN FEOMETPUUYECKUX 3a/1a4.

[IpumeHsATh CBOMCTBA TOYKM TEPECEUCHMs] MEIUaH TPEyrojbHUKa (IEHTpa
Macc) B pellieHrHd 3a1ad.

Brnagers moHsiTHEM CpeqHEN JTUHUW TPEYroJbHUKA W Tpamneluu, MPUMEHSThH
MX CBOMCTBAa INpH PELIEHUU TeoMeTpuueckux 3anad. [losb3oBaThecsi TEopemoii
darneca U TEOPEMO O MPONOPLUOHATBHBIX OTPE3KAX, MPUMEHSITh UX AJIs PEIICHUS
MPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTrOJIbHUKOB B PEIICHUU I€OMETPHUUECKUX
3ajay.

[Tome3oBaThest Teopemoit [ludaropa s pemieHUs: TEOMETPUYECKUX H
npakTUYeckux 3amad. CTpouTh MAaTeMAaTHYECKyld MOJENb B TMPAKTHUYECKUX
3aJ1ayax, CaMOCTOSITENIbHO JJIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnanerp TNOHATHMAMHU CHHyCa, KOCHHYCAa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroibHUKa. [1071b30BaThCs 3TUMU MOHATUSIMU JJIs1 PEILICHUS
MPAKTUYECKUX 3a/1a4.

Boraucnsats (pa3iuyHbIMU CIIOCO0AMM) TUIOIIAb TPEYTOJIbHUKA U TUIOMIATN
MHOTOYTOJIbHBIX ~ (puryp (MOJIb3yACh, TH€ HEOOXOAMMO, KaJbKYJISITOPOM).
[IpuMeHsTh MOTy4YeHHBIC YMEHHS B IPAKTUYECKUX 3aa9ax.

Brnagers MNOHATHSMU BIHCAHHOTO W UEHTPAIBHOTO yrja, HCHOJIb30BATh
TEOPEMbI O BIUCAHHBIX YIJIaX, yIiax MEXIY XOpAaMu (CEKYIIUMH) U YIIIe MEXKIY
KacaTeJIbHOW U XOPAOU NPU PELIEHUN I€OMETPUYECKHX 3a4ad.

Bnagers MOHSATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA TP PELICHUH 3a/a4.

[IpuMeHsATh MOJIyYeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIU [ 33]1a4 PeaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TpUMEHEHUEM TOoA00Us U TPUTOHOMETpUHU (TOJB3YACh, TJE HEOOXOIUMO,
KAJIbKYIIITOPOM ).

K kxoHiy oOyueHuss B 9 kiacce oOydYarolmUiCs TMONYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMH OCTPBIX YIJOB, HAXOAUTh C HUX
NOMOIIBIO PA3IMYHbIE AJIEMEHTHl MPSIMOYIOJBHOIO TPEYroJIbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoUTh (C TOMOIIBIO KATbKYJISTOPA) AJTUHBI
Y YTJIbI JUI HETaOJMYHBIX 3HAYEHUH.

[Tonb3oBaThes (hopMynaMH NPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAXOXKJEHUS COOTHOLIEHHH MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYUHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB Il HAXOKIAEHUS PA3IUYHBIX
3JIEMEHTOB TPEYTOJIBHUKA ((PELIEHUE TPEYroJbHUKOBY), MPUMEHATh WX IpH
pELIeHUH T€OMETPUYECKHX 3a]1a4.

Bnagers monsTHsMM  TpeoOpa3oBaHMS ~ MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOoA00HBIX (huryp. Ilosb30BaThCs CBOMCTBAMU MTOAOOUS TPOU3BOIBHBIX
Guryp, ymeTb BBIUHUCIATH JUIMHBI U HAXOOUTh YIJIbI Yy MOAOOHBIX (QUTYP.
[IpumeHsaTh cBoiicTBa TOM00MS B MPAKTHYECKUX 3a7adax. YMETh MPUBOIUTH
IpUMeEpPbI TOJOOHBIX GUTYP B OKPYXKAIOIIEM MUpE.

[Tosnp30BaThCs TEOPpEMAMU O IPOU3BEIECHUN OTPE3KOB XOPJI, O MPOU3BENCHUU
OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCSl BEKTOpPaMHU, MOHUMATh MX T€OMETPUUYECKUN M (U3NYECKUIN
CMBICII, NMPUMEHATh HMX B PEUNICHUH T'EOMETPUYECKUX M (U3UYECKUX 3a]au.
[IpuMeHSATh CKaJIIPHOE NPOU3BEICHNE BEKTOPOB Il HAXOKACHU S IJIUH U YIJIOB.

[lonb30BaThCsi METOJOM KOOPAMHAT HA IIOCKOCTH, IMPUMEHATH €ro B
PELICHNH T'€OMETPUYECKHUX U ITPAKTUYECKUX 3aa4.

Bnagers MOHATUSAMHU NPABUIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI IyTU OKPYKHOCTH W PaJUaHHOW MEPBI YIJIa, YMETh BBIYMCIATH IIOLIA/Ib
Kpyra u ero yacteid. [[puMeHATh noiay4yeHHble YMEHU B IPAKTHYECKHUX 3aa4ax.

Haxomute ocu (MM UEHTPBI) CUMMETPUM (QUTYp, MPUMEHSTh IBHXKCHHS
IUIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpyuMeHsATh MOJIyYeHHbIE 3HAHHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIU [T 33]1a4 PeaIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIME BBIYUCIICHHUS
C MNpPUMEHEHHEM MOAOO0US M TPUTOHOMETPUYECKUX (PYHKUMHA (MOJBb3YsCh, THE
HE00XO0AMMO, KaJIbKYJITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM nudpoBbIe
Ne n/m P Kourposabhbie | TIpakruyeckue (uubp )
NMPOrPaMMBbI Bcero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipocrelimme reomerpuyeckue GUrypsl u
1 I/I)E) cBoiicTBa. M3me ZpHI/Ie FCOMeq”)F I/I}tllpeCKHX 14 1 Bubmuorexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEIUYUH
bu6moreka I[IOK
2 T 22 2
PEYTOIIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe MPSAMBIC, CYMMa YTJIOB 14 1 bu6morexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U Kpyr. ['eomerpuueckne 14 1 bu6mmorexa [IOK
MTOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [JOK
5 IT 600 7 4 1
OBTOPEITHE, ODODICHHAE SHATHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m pasi Konrtpoiasnsbie | IlpakTnueckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
n bubmotexa [JOK
1 4 12 1
e https://m.edsoo.ru/7f417e18
[Tmomans. Haxoxnenue niomaei
2 Tpe TOJJ;[LHHKOB u f\[/IHOFO FOJ'E:IHHBIX ¢bur 14 1 bubmioreia LTOK
pey y M https://m.edsoo.ru/7f417e18
[Tnomaau nogo0HbIX GUTYp
Teopema Paneca u reopema o
3 MIPOITOPIIMOHAIIBHBIX OTPE3KaX, MOJ00HBIE 15 1 bubmorexa [JOK
POITOPHL P > 114 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
4 Teopema [udaropa u Hagana 10 1 bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriel B OKpyXKHOCTH. BriicaHHbIe U
5 OINMCAHHBIE YETHIPEXYT OJIBHUKU. 13 1 bubmmorexa [IOK
KacarenbHbie k okpyxkHOoCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYX HOCTEN
. bu6mmoreka [JOK
6 IT , 0000 4 1
OBTOPCHHE, ODODIICHHE SHAMAH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m past Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 B 12 1
SEROPE https://m.edsoo.ru/7f41al2c
) Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmmoreka LIOK
CHUHYCOB. PelnieHne TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
3 ITpeoOpazoBanue nopodus. Merpuueckue 10 1 bu6mmorexa IIOK
COOTHOIIEHMS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
4 9 1
JlexkapTOoBbI KOOPJAMHATHI Ha IMJIOCKOCTU https://m.edsoo.ru/7fA1a12¢
IIpaBunbHBIE MHOTOYTOJIBHUKH. [{TnHa
5 OKPY>XHOCTH | TJIOIIA/Ib KpyTa 8 1 bubmorexa [JOK
by Hah Epyra- https://m.edsoo.ru/7f41a12c
Brruncienune nnomanei
bubmioreka [IOK
6 6
JlpmiKerHs I10CKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0000IIEHNE, CHUCTEMATH3AITUS 7 1 bubmioreka [IOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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