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HOACHUTEJIBHASA 3AIIMCKA

['eoMerpusi Kak OJWH U3 OCHOBHBIX PAa3/ElIOB LIKOJIHHOM MaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CIeUnTh M3YyYeHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHWI M B3aUMHOE pPACHOJOXEHHE, ONHUPAaeTCd Ha  JIOTHYECKYIO,
J0Ka3aTeabHyl0 JUHUIO. LleHHOCTh M3y4eHHs T€OMETpPHH Ha YPOBHE OCHOBHOTO
oOmrero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACA YUUTCS MPOBOAUTH
JIOKa3aTEeNbHBIE PACCYXKIAEHUS, CTPOUTH JIOTUYECKUE YMO3aKIIOUEHHUS, TOKAa3bIBaTh
UCTUHHBIC YTBEPXKICHUSI M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXKJI€HUsT «OT TMPOTHUBHOTO», OTJIMYaThb CBOMCTBA OT  IPHU3HAKOB,
dbopMynHpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoil 1enpr0 H3ydeHUss TI'E€OMETPUU SBISIETCS HCIIOJIb30BAaHHE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KAaK MAaTeMaTHYECKUX, TaK M MPAKTUYECKHUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEACIUTh T€OMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIM 4YEpTEX WIH
PUCYHOK, HAWTH TUIOMIAh 3€MEIBHOT0 yYaCTKa, pACCUYUTATh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Trapaxka JJjisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYMCIMUTENbHAS JUHUS B U3YyYEHUU TEOMETPUH.
[Ipu pemienuu 3amay MPAKTUYECKOTO XapaKTepa OOYYAIOIIUNCA YUYUTCS CTPOUTH
MaTeMaTU4YEeCKUEe MOJEIM PEATbHbIX KU3HEHHBIX CUTyallUi, MPOBOAUTH
BBIYHCIIEHUS U OILIEHUBATh aJIEKBATHOCTD MOJIYYEHHOT'O pe3yJIbTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TE€OMETPUM C JAPYTUMU y4EOHBIMHU
npelIMeTaMi, MOTUBUPOBATh MCIOIB30BATh OMPENETICHUS T€OMETPUIECKUX (PUTYD
U TIOHSTHH, JEMOHCTPHPOBAThH MPUMEHEHUE TOMYYCHHBIX YMEHHUHA B (PU3UKE |
TeXHUKE. OTH CBs3M HauOosnee SpKO BHAHBL B Temax «Bekropsiy,
«Tpuronomerpuueckue cooTHoweHus», «Meron koopauHat» u  «Teopema
[Tudaropar.

VYuebOnpiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIINE OCHOBHBIC Pa3Ieiibl
conepxxkanusi: «l'eomerpuueckue ¢Gurypel M UX CcBoWcTBay, «M3MmepeHue
FEOMETPUYECKUX  BEIWYUH», «/lekapTOBBI KOOpPAMHATBI Ha  IUIOCKOCTH,
«Bexkrtopsly, «JIBmkeHus miockoctny, «I[IpeodpasoBaHus mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBogurcs 204 yaca: B 7 Kiacce
— 68 4vacoB (2 yaca B Hefento), B 8 kiacce — 68 vacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKAHUE OBbYYEHUA
7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, psmasi, OTpE30K, Jay4d. Yroi. Buasl
yriioB. BeprukanbHeie U cMexHble YyIubl. buccexkrpuca yria. Jlomanas,
MHOIOyroJIbHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSAMBIX.

Cummerpruunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOLIBIO LMPKYJIS M JIMHEUKU. TpeyroybHUK.
Bricora, Mennana, OucceKTprca, UX CBOMCTBA.

PaBHOOenpeHHBII W PaBHOCTOPOHHMN  TpPEYrodpHUKHA. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa M TpU3HAKM pPaBHOOEAPEHHOro TpeyrojapHuka. Ilpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKU MMapaJUIeNbHBIX NPAMBIX. CyMMa Yri0B TPEYrOJIbHHUKA.
Breuinue yriel TpeyrojibHuKa.

IIpssmMoyrosbHblli  TpeyronbHUK. CBONCTBO MeEIHMaHbl MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumnoreHy3e. llpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTrOIbHBIN TPEYTOJIBHUK € yTIIOM B 30°.

HepaBeHcTBa B reomMerpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJybllieM yriie U OoJibLIeH CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTO TO4YEK. buccekTpuca yrima H  CEpEIUHHBIN
NEPIEHAUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMou. KacarenbHast n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B Yrojl. BrnucaHHas W ONHCAaHHAs OKPYXHOCTHU
TpPEYyroJbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npu3Haku u cBoucTsa. HacTHbie
Cly4yau MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), UX NpPHU3HAKU U
cBoiicTBa. Tpamemnusi, paBHOOOKas Tpamenus, €€ CBOHCTBA MW NPU3HAKHU.
[IpsamoyrosibHas Tpaneuus.

Meron ynBoenuss meauansl. LlentpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[Togobue TpeyroabHUKOB, Kod(dunueHnt momodus. I[lpuszHaku mnomgoOus
TpeyroidbHUKOB. [IpuMeHeHue mogo0us Mpu peleHny MPakTUYECKUX 3a/1ay.



CroiicTBa 1omaael reomerpudeckux ¢uryp. dopmynsl s 1uIOMIAIA
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE IUIomaaen
OTI00HBIX (UTYP.

Brruncnenve miomanend TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemennn
MPaKTUYECKUX 33]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYTrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yrioB B 30, 45 u 60°.

BrnircanHble W LEHTpalbHBIE YIJIbI, YrOJl MEXIY KacaTrelbHOM U XOPAOM.
Yrael  Mexay ~XopJamMM U CeKylIMMHU. BrnucaHHble W ONKMCAHHBIC
YETBIPEXYTOJBbHUKN. B3auMHOe pacnonokeHue [ByX OKpyxkHocTel. Kacanue
okpyxHocTei. OO1Ire KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOpMyIIbI MPUBENECHUS.

Pemienne TpeyronbHukKoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakTudeckux 3azad4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonobus. [1ogo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOW3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

Bektop, anmHa  (MOLyNb)  BEKTOpA,  COHAIPABIECHHBIE  BEKTOPBI,
IPOTUBOMNOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HaJ BeKTopaMu. PaznokeHue BEKTOpa Mo ABYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsspHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHMS JUIMH U YIJIOB.

JlekapTOBBI KOOpJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSAMOU U OKPYKHOCTHU
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MpsAMbIX. MeTo[ KOOpAUHAT U €ro
IIPUMEHEHHE.

[IpaBunbHbIE MHOrOYroabHUKM. [[nmuHa OKpyXHOCTH. I'pamycHas wu
paauaHHas Mepa yrjia, BbIUMCIECHUE JUIMH AYr OKpyx)HocTeu. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIOKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (QUryp (s1eMeHTapHbIe
npeactasienus). [Tapannensueiit nepenoc. [ToBoporT.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS  ITPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSIBIICHUEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCHUMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAaHUIO ITUX
JOCTUXKEHUM B JIPYTUX HayKaX W MPUKIaJAHBIX cepax;

2) rpaxIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliu ero
opaB, MPEACTAaBICHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp IPpakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO 3TUYECKUX MPOOJIEM, CBI3aHHbBIX
C IPAaKTUYECKHUM IPUMEHEHMEM JOCTHXKEHUHW HAyKH, OCO3HAHMEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) Tpyi0BOE BOCIIMUTAHHE:

YCTAHOBKOM Ha AakKTHBHOE YYacTHE€ B pEUICHUU IPAKTUYECKUX 3a/ad
MAaTE€MAaTU4YECKOM HAIIPaBJICHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH JKM3HM Il yCHEIHOM NpodeccHOHaIbHOM
NESTENbHOCT M Pa3BUTHUEM HEOOXOJUMBIX YMEHUI, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHAMBUIYaJIbHON TPAaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HSMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEILICHUH, PACCYKIEHUH, YMEHHUIO BHUIEThH
MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

OpUEHTallell B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKONM HAyKdW Kak cdepbl UeroBeuecKoi
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIU3ALUHY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YeCKOW KYJIbTYpOH KakK CpeACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM IPOCTEUINMMU HAaBBIKAMHU MCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) d¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIYy YU

FOTOBHOCTBIO MPUMEHAThH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
3JI0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3[0pOBOE  MHTAHUE,
cOajaHCUPOBAHHBIM pPEXUM 3aHATUM U OTIbIXa, peryispHas ¢uzndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEIIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeH Cpebl, IUIAHUPOBAHUS ITOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUN JJI1 OKPYXKAIOWIEH Cpeabl, OCO3HAHWEM
100aJIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOIHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBI€ 3HAHMS, HABBIKK M KOMIIETCHIIUN U3 OIbITA JIPYTUX;

HEOOXOAUMOCTbI0O B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIIE
dbopmynupoBaTh UEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUMN KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEMbIC peIIeHus U JeHUCTBUS, (OPMYJIUPOBATh U OIEHUBATh PHUCKU U
MIOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh W XaPAKTEPHU30BATH CYIIECTBEHHBIC MPU3HAKM MATEMATHYECKUX
00BEKTOB, TOHATHUW, OTHOIICHWA MEXIYy MOHATUAMH, (OPMYIUPOBATH
OTIpeNeNieHUs]  TOHSATHH, YCTaHABIMWBATH  CYIIECTBEHHBIA  TPU3HAK
Kiaccu(uKauy, OCHOBaHUS i OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (QOPMYIHPOBATH M  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpIAUTEIbHBIC W OTPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W O0O0IIue,
YCIIOBHBIE;



BBIBIISAITH ~ MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTUBOpeYHss B (akTaxX, [aHHBIX, HAOJNIONCHUSX U YTBEPKICHHSX,
npenjgaraTh KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIOIH30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHUH 110 aHAJIOT U H;

pazOupaTh J10Ka3aTelIbCTBA MAaTEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
MPOTHUBHOT0), TPOBOAUTH CAMOCTOSTEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTpAWBATh aPryMEHTAIMIO, TPHUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HauboJiee TOAXONAIUNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciiegoBarejabcKe 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUH WHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOdIEeMY,
CaMOCTOSITEIbHO yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

NPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOM;
CaMOCTOSITEIHHO (DopMyNHUpOBaTh 000OIIEHUSI U BBIBOJIBI MO pe3yjbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJJOCTATOYHOCTh M H30BITOYHOCTh WHGOpPMAIUHU, aHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMY MPEACTaBICHUS HMHPOPMALMM M WUIFOCTPUPOBATH
peliaeMple 3ajaud CXeMaMu, JAuarpaMMaMmM, HHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEAT0KEHHBIM
YUHTEIEM WIH CPOPMYIHMPOBAHHBIM CaAMOCTOATEIBHO.

KomMMyHuMKaTHBHBIEC YHHBeEpPCAJIbHbIC Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U (hOPMYIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1EJISIMU OOIIEeHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIECTBY OOCYKJIaeMOU TEMBI,
poOJeMbl, pelraeMoi 3aaun, BhICKAa3bIBATh HJIEH, HAIICJICHHBIE HA MOUCK
pelleHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHHUSMU JIPYyTrux
YYaCTHUKOB JHAJIOra, OOHAPY)KHBATh Pa3jM4Me€ U CXOJICTBO TMO3UIIUMA, B
KOppEKTHOU popme hopMyTupOoBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS;
NpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCJIeIOBaHUs, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (hOpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTMTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUYaTbHON
paboThI U pelIeHNH Y4eOHBIX MaTeMaTHYECKUX 3a/a4;

NPUHUMATh 1€JIb COBMECTHOM NI€ATEebHOCTH, TUIAHUPOBATh OpraHU3AIUI0
COBMECTHOM paloThl, pachpeaensTb BHUIbI pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThI, 0000MaTh MHEHHS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (opmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPAWMHUPOBATH CBOM JIEUCTBUS C JPYTUMH WICHAMHU KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOUIUMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, ITOPUTM PEIIeHUs 3a7adyu (WU €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HUMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIQJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJISI ITpOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MIPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHOM LIEJIH U
YCIIOBUSIM, OOBSCHSATh MPUYUHBI JOCTHKCHHSI WJIM HEJIOCTHXKCHHS IENH,
HAXOJUTh OMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATHI



K konmy oOyuenuss B 7 kJacce OOYyYalOIIMIICS TOMYYHUT CIEAYIOIINE
PEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh UW3y4deHHBIE TE€OMETpPUUECKUE (UTYpBI, OMNPENEeIsITh HUX
B3aMMHOE DACIOJIOKEHHE, H300pakaThb T'€OMETPUYECKUE (UTYPHI, BBITOIHSITH
YEpTEXKHU MO YCIOBUIO 3adaud. M3MepsiTh JMHEHHbIE W YIJIOBbIE BEJIMYMHBI.
PemiaTe 3a1a4n Ha BEIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate rpyOyl0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEIWYUH TMPEIMETOB B
peaIbHON JKM3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKHUM 3a1a4aM.

[Tonp30BaThCs NPU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BATh
PU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBONTE JTOTMYECKUE PACCYXKIACHUS C UCIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MpU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJbHOTO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a]1a4.

OnpenensTe napauieIbHOCTh IPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs napauieJIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
pacCTOSIHUAN OT TOYEK OJHOM MPSMOM 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KiieTyaTol Oymare.

[IpoBOAUTE BBIYUCICHUS M HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKUX 33JayaX C MCIOJIb30BAHMEM CYMMBbI  YTIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJbHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MIEPECCUCHUN JBYX NapauIeIbHBIX MPSAMBIX CEKylled. Pemars mpakTuyeckue
3a71a4M Ha HAXOXIECHUE YIJIOB.

Brnagerp mNoOHATHEM TEOMETPUUYECKOTO MECTA TOYEK. YMETh ONPENCHATH
OMCCEKTPHUCY yIJia U CEPEIUHHBIN MEPIECHANKYISAP K OTPE3KY KaK T€OMETPUUYECKHUE
MecTa TOUYEK.

@opMyIUpOBaTh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPHU
peLIeHUY 3a7ay.

Brnagers MOHSATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ neHtp. [lonmb3oBaThcs QakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, WU O TOM, 4YTO CEPEAUHHBIC
MEePIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsiTueM KacaTtelnbHOW K OKPY>KHOCTH, MOJIB30BATHCSI TEOPEMOU O
NEePHEHIUKYIIIPHOCTH KacaTelbHON U pajnyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, TTOHUMATh
UX MPAKTHYECKUI CMBIC]I.

[IpoBOIUTHE OCHOBHBIE TEOMETPUUECKHE TTOCTPOEHUS C IMOMOIIBIO HUPKYJI U
JIVMHEWKH.

K konmy oOyuenuss B 8 kJiacce oOOyYaromMiicss TMOTYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YyJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
NOJIb30BAThCSl UX CBOWCTBAMM MPHU PEIIEHUH T€OMETPUYECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUYEHHUs MEAMAH TPEYrojibHHUKa (LIEHTpa
Macc) B peUICHUH 3a]ay.

Bragers MoHsATHEM CpeqHEH JUHUU TPEYrOJIbHUKA U Tpaleluy, NPUMEHATh
X CBOWCTBA MpPU PEIICHUHM TeOoMETpUYecKux 3azad. llomb3oBarbecs TeopeMon
dasneca ¥ TEOPEMO O IPOMOPIIMOHATIBHBIX OTPE3KAX, IPUMEHSTh UX JJI pEeLICHUs
MPAKTUYECKUX 3a]1a4.

[IpuMeHsATh npu3HaKu MoA00Us TPEYTOJIbHUKOB B PELIEHUH T€OMETPUUECKUX
3a/ay.

[Tonb3oBaThesi Teopemoit [ludaropa npns pemieHuss TEOMETPUUYECKUX U
OpakTU4YecKux 3axad. CTpOUTh MaTEMaTHYECKYH) MOJENb B NPAKTUYECKUX
3a/1a4ax, CAMOCTOSITENIBHO J€JIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOLIUE JIUHBI.

Brnagers nDOHATHMSIMH CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [1071b30BaThCsl ATUMU MOHATUAMU ISl PEIICHUS
IPAKTUYECKUX 3a7a4.

Boruncnars (paznuyHbiMu cioco0aMu) IUIOMIA/Ib TPEYTrOAbHUKA U ILIOIIaAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysicb, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MoyYeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1auax.

Brnagers NOHATHSAMU BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIIaX, YIVIAX MEXIY XOpJAaMU (CEKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOU U XOpJOH IPU PELICHUN I'e€OMETPUUECKUX 3a1ay.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
ONKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/]a4.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIETU JUIsl 3aJ1ay peasibHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOIB3YSACh, TJA€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kJiacce oOyYaromuiicsi TMOTYYHUT CIEAYIOIINE
IpeIMETHbIC PE3YyJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOIUTh C HX
NOMOIIBI0 PA3JIMYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaxonuTh (¢ MOMOIIBIO0 KATbKYJISTOPA) AJIMHBI
Y YIJIbI 111 HETaOJIMYHBIX 3HAUEHUH.

[Tonb30BaThest hopMynamMu MPUBEAEHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUJIi HAXOXKJEHHUS COOTHOLIEHHA MEXIY TPUTOHOMETPUYECKUMU
BEITUYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKICHHS Pa3Iu4YHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), NPUMEHATh HUX IpHU
pELIeHNH T€OMETPUUECKHUX 3a/1au.

Brnaners moHsTMSIMH  npeoOpa3oBaHMS — MOA00MS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA00HBIX (Guryp. [lonb3oBarbest cBONCTBaMU MO100MS TPOU3BOIBHBIX
¢uryp, yMmeTb BBIYMCIATH JUIMHBI W HAaxXOOuUTh VYIJIbl Yy TMOAOOHBIX (QUTYD.
[IpumeHnsaTh cBoiicTBa MOA00MS B MPAKTHUECKUX 3ajayax. YMETb NPHUBOJUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

ITonp30BaTHCS TEOPEMAMU O NMPOU3BEIECHUN OTPE3KOB XOPA, O IMPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[lonb30BaThCs BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHM W (PU3HUECKUI
CMBICJ, NPUMEHATh MX B PEHIEHUMH I'E€OMETPUYECKUX U (U3MYECKHX 3ajad.
[IpuMeHATH CKAJIIPHOE NPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U MPAaKTUYECKHUX 3a/1ay.

Branere NMOHATHAMHU NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYXKHOCTH W PaJUaHHON MEphl yria, yMETh BBIYMCIIATH IIOIIAb
Kpyra u ero yacteil. [[puMeHATh moay4yeHHble YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TPUMEHSTH IBHKECHHUS
IUIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IpuMeHATh MOydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U IMTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHS
C TPUMEHEHHEM IMOA00UsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HEO0OXOUMO, KAJIbKYJISITOPOM ).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB 1 TeM undposbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (1upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsbl
[Ipocreiimume reoMerpuueckue GUrypsl 1
1 mlz cBoricTBa. M3me epHI/Ie reOMf; I/I}‘,{F;CKI/IX 14 1 bubamorera HOK
' P P https://m.edsoo.ru/7f415¢2¢
BEJINYNH
bu6mmoreka [IOK
2 T 22 1 1
PEYTOJILHIKH https://m.edsoo.ru/7f415e2e
3 [TapamiensHble npsMbIe, CyMMa yIJIOB 14 3 1 bubnnorexa [IOK
TPEYroJbHUKa https://m.edsoo.ru/7f415¢e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 0 bubmmorexa [IOK
IIOCTPOEHUA https://m.edsoo.ru/7f415e2e
bu6nuorexa LIOK
II i 4 1
> OBTOpeHHE, 0000MmeHHe 3HARNI] https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 6 2



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 KUIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB U TeM nuppoBbIe
Ne ni/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
" bubmuotexa [IOK
1 4 12 1
CTPIPEXYTOIBHIIN https://m.edsoo.ny/7f417e18
Teopema daneca u TeopeMa o
2 MIPOIMOPILMOHANBHBIX OTPe3Kax, MOJ00HbIE 15 1 brbmmorexa LIOK
poTiopht P - 1O https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Inomans. Haxoxaenue miomanein
3 TPEYrOJIbHUKOB U f/IHOFO OJIBHJ;IX ¢bur 14 1 bubmmorexa [IOK
peyr a P https://m edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
4 Teopema Iludaropa u Hauana 10 | bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTuBl B OKPY’KHOCTH. Brincanssle u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 | bubnnoreka [IOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [IOK
I1 7 4 1
6 OBTOpEHHE, 0000MIeHNE SHARMIA https:/m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudposBbIe
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
MPOrpaMMbI Bcero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypcbl
| Tpuronometpus. TeopeMbl KOCUHYCOB U 16 | | bu6nuorexa LIOK
CHUHYCOB. Pelienne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobust. Merpuueckue 10 | bu6numorexa [IOK
COOTHOILLIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 B 12 1
CKTOPHI https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAUHATHI HA MJIIOCKOCTH 9 1 bubmmorexa IOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. J{TMHA
5 OKPYXHOCTH U IIOIIAAb Kpyra 8 bubmmorexa [IOK
by " HU pyra. https://m.edsoo.ru/7f41al2c
Brrancnenne mioniaaei
bu6mmoreka [IOK
6 6
JIBIKEHHA LI0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 7 ) bub6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 6 1



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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