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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3lE€iiOB IIKOJbHOM MAaTEMAaTUKHU, UMEIOIIUN
CBOEH LEIbI0 O0ECIEUUTh M3yYEHUE CBOWMCTB M pa3MepoB (QUIYp, UX OTHOUIEHUH H
B3aMMHOE€ PAacCIIOJIOKEHHE, OIMPAETCS Ha JIOTHMYECKYH0, JOKAa3aTeJIbHYI0 JIMHHUIO.
[leHHOCTh W3y4Y€HUS TEOMETPUM Ha YpPOBHE OCHOBHOrO 00Imero oOpa3oBaHus
3aKJII0YaeTCsl B TOM, 4YTO OOyYarOUIMHCS YYUTCS TMPOBOAUTH JIOKAa3aTeIbHbIC
pacCyXJIeHHsl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUYECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
NPOTUBHOTO», OTJIMYATh CBOWCTBA OT NPHU3HAKOB, (HOPMYIUPOBATH OOpaTHbBIC
YTBEPKIACHUS.

Btopoii 1enpt0 u3ydyeHMsT TEOMETPUU ABISETCS HCIOJb30BaHHME €€ Kak
UHCTPYMEHTa MpPU PEIICHUH KaK MaTeMaTH4YeCKUX, TaK M MPaKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealibHOM Ku3HU. OOyUaromuiicss HOMKEH HAYYUTHCS OMPEACIUTh
T€OMETPUUECKYI0 (PUTYPYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAWUTH
IUIONIA/Ib 3€MEJIbHOTO YYacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu TpebdyeMmble pa3Mepbl rapaxka s aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMUCIWTENbHAS JIMHUS B W3y4eHHM reoMmeTpuu. llpu pemenun 3amau
NPAKTUYECKOTO XapakTepa OOYy4aloUIUCs YYUTCS CTPOUTh MAaT€MAaTUYECKHE MOJENU
peanbHbIX JKU3HEHHBIX CUTYallui, IPOBOJUTH BBIYUCICHUS U OLICHUBATh aJICKBATHOCTD
NOJIYYEHHOTO Pe3yibTarta.

Kpaiine BaxHO TOAYEPKUBATH CBSI3U TEOMETPUU C JPYTMMH  Y4eOHBIMU
npeIMeTaMHi, MOTHBHUPOBATh HUCIOJB30BAaTh OINpPEACICHUS] TeoOMEeTpUuecKux (uryp u
MOHSITHI, JEMOHCTPUPOBATH MPUMEHEHUE MONTYYCHHBIX YMEHUU B (PU3UKE U TEXHHUKE.
Oty cBA3M Hambojee SpKO BUAHBI B TeMax «Bekropb», «TpuroHomerpuyeckue
COOTHOIIEHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYuyeOnbiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
comepkanmsi:  «['eomerpuyeckue Gurypel W HX  CcBoMcTBay, «M3mepeHue
F€OMETPUUECKUX BEIWYUH», «J[eKapTOBbI KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopsi»,
«/IBmwxenus mnockocTny, «IIpeobpasoBanus mogo0us».

Ha usyuenue yae6Horo kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce — 68
gacoB (2 daca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68
4acoB (2 yaca B HEJIeIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbable noHsaTus reomerpuu. Touka, mpsMas, OTPe30K, Jyd. Yroi. Bumbl
yrioB. BeprukanpHble U cMexHble  yrubl.  buccektpuca yrma.  Jlomanas,
MHOTI'OYTOJIbHUK. [lapanienbHOoCTh U EepIeHAUKYIAPHOCTD IIPSAMBIX.

Cummerpuunble ¢urypel. OCHOBHBIE CBOMCTBa oceBOil cummerpuu. [Ipumepsi
CUMMETPHUHU B OKPYKAIOIIEM MUDPE.

OcCHOBHBIE TOCTPOEHMS C MOMOIIBIO LIUPKYJIS U JTUHENHKH. TpeyronbHuk. Beicora,
MeaMaHa, OMCCEKTpHUca, UX CBOMCTBA.

PaBHOGeApeHHBIN 51 PaBHOCTOPOHHUM TPEYrOJIbHUKHU. Hepasenctso
TPEYrOJIbHUKA.

CBolicTBa M TNpU3HAKK paBHOOEIpPEHHOrO TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CgrolicTBa M TpU3HAKM MapauieNbHbIX NpsiMbIx. CyMMma YIrjoB TpEyroJibHUKAa.
Bneninue yriel TpeyrojibHUKA.

[IpsamoyronbHbiii  TpeyrosbHUK.  CBOWCTBO  MEAUAHBI  MPSIMOYTOJBHOTO
TPEYroJibHUKA, MPOBEAEHHOW K TUNOTeHy3e. lIpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTroNbHUKOB. [IpsIMOYTOBHBIN TPEYroJbHUK € YoM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE
JIOMaHOW, TeopeMa o OonbllieM yrjie W OOJbIIel CTOPOHE TPEeYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomeTpuueckoe MecTo Touek. buccexkTpuca yria u cepeIuHHBIN NEPIICHIUKYIISAP
K OTPE3KYy KaK FT€OMETPUUYECKHE MECTa TOUECK.

OKpyX HOCTb U KpPYyT, XOpAa U IHUAMETP, UX CBOMCTBAa. B3anMHOE pacmoioKeHue
OKpy’)kHOCTH W mnpsiMod. KacatenpHas W cekymas K OKpPYKHOCTH. OKpYXKHOCTb,
BIIMCAaHHAs B yroJl. BnucaHnHas 1 onrcaHHas OKpPYHOCTH TPEYTrOJIbHUKA.

8 KUIACC

UYereipéxyronpuuku. llapamnenorpamm, ero npuszHaku W cBOWcTBa. YacTHble
CIly4au TapajIeiorpaMMOB (TPSMOYTOJNBHUK, pPOMO, KBajgpaT), WX NPHU3HAKH U
cBoicTBa. Tpanenus, paBHOOOKast Tpanenus, e€ cBoiicTBa 1 npu3Haku. [IpsmMoyronbHas
Tparenus.

Meton ynBoenuss Meauanbl. llenTpanbHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTrOJbHUKA U Tpaneunu. L{leHTp macc TpeyroiabHHUKa.

[Tomobue TpeyrodbHUKOB, Kod(hdumueHt mnomodbus. IlpusHaku nomoOus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



CeoiicTBa 1uIOmIanel reoMmeTpudeckux ¢uryp. DopMmynbsl s IUIOIAIA
TpeyrojbHUKa, TMapaienorpamma, pomdba u Tpaneuud. OTHOIICHUE ILIOMIAACH
NMoJ00HBIX GUryp.

Bpruuciienue 1uiomaned TPEYrOJbHUKOB M MHOTOYTOJBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu peureHun
MPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOro yrila NpsIMOYTOJIbHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpHUUECKHUE (PYHKIIMHU YTIOB B
30, 45 u 60°.

Brincanneie ¥ LIEHTpaJIbHBIE YTJIBI, YTOJ MEXAY KacaTeJIbHOU U XOPAOH. YTIIbI
MEXIY XOpAaMyd UM CEKylIUMHU. DBIHCaHHbIE W OIMCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacrnionoxxkenue AByxX OKpyxHocTed. Kacanue oxpyxkHocrteir. OOmue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, TanreHc yriioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemennie TpeyronbHUKOB. TeopeMa KOCMHYCOB W TE€OpeMa CHHYCOB. PemnieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 MpOW3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHUHN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, anvHa (MOAyJb) BEKTOpa, COHAINIPABICHHBIE BEKTOPBI, TPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ BeKTopamu. PaznmoxkeHue BEKTOpa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel Bekropa. CKalsipHOE NPOU3BEACHUE BEKTOPOB, NPUMEHEHHUE JId
HAaXOXKJEHUS JUIMH U YTJIOB.

JlekapTOBbl KOOPAMHATBHI HA IUIOCKOCTH. YPABHEHUS INPSIMONM U OKPYXKHOCTH B
KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH W MpsAMBIX. MeTOoJ KOOpAMHAT U €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOrOYroJIbHUKHM. [liinHA OKpyXHOCTH. ['pagycHas u paguaHHas
Mepa yIJia, BBIYMCIIEHHE JUIMH 1yT OKpy>kHOcTel. [nonmans kpyra, cekropa, cermMeHTa.

JIBIDKEHUSI TJIOCKOCTH W BHYTPEHHUE CHUMMETpuu Guryp (diaemMeHTapHbIe
npeactasnenus). [lapannensHeiili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MIPOrpaMMbl yueOHOro Kypca «I'eoMerpus»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IPOSIBJIEHUEM HMHTEpEca K MPOILIJIOMY M HACTOSILIEMY POCCUHCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOILLIEHHEM K JOCTHKEHHMSM POCCHUICKMX MAaTEMAaTHKOB U POCCHMCKOMN
MAaTE€MAaTHUYECKOM IIKOJIbI, K HMCHOJIb30BAHUIO 3TUX AOCTH)KEHUM B JIPYTMX HayKax M
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEN rpakIaHIHA M pealM3alliK ero Mpas,
Ope/CTaBIEHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJCHHUH, NpOLEIyp TpaxJAaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO DJTHUYECKHX MpoOJeM, CBSI3aHHBIX C
NPaKTUYECKUM NPUMEHEHHEM JOCTHKEHHI HAyKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-
ATUYECKUX MPUHILIMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YacTHE B PEUICHWHU MPAKTUYECKUX 3ajad
MAaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BaXXHOCTH  MaTEMaTU4YECKOrO
oOpa3oBaHWs Ha TMPOTSHKEHWH BCEW JKU3HM JUIS YCIEIIHOW TpodeccroHaaIbHON
JESTENBbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHHEM WHIUBUIYAIBHOW TPAEGKTOPUU OOpa30BaHMs W >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOEe BOCIIMTAHHE:

CHOCOOHOCTBIO K  AMOLMOHAJIBHOMY U 3CTETUYECKOMY  BOCHIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyKICHUI, YMEHHIO BHIETb
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHEHTAlMEN B  JEATEIIBHOCTM HA  COBPEMEHHYK0 CHCTEMY  HAYy4YHBIX
MIPEACTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHs 4YEJIOBEKAa, NPHUPOABI U
oOmiecTBa, TMOHMMAHMEM MAaTEMaTH4YEeCKOM HAyKH Kak cQepbl 4YeI0BEUeCKOM
NEATENbHOCTH, 3TallOB €€ pPAa3sBUTUS W 3HAYMMOCTH JUIS PAa3BUTUSA LMBHIM3ALMH,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH W MaTeMAaTHYeCKOW KyJbTYpOW KakK CpeACTBOM
MO3HAHUS MHUpa, OBJIAJAECHHEM MPOCTEUIIMMHU HaBBIKAMU  MCCIIEOBATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnMTaHUE, (opMHpOBaAHHE KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO PUMEHATh MaTEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3/10pOBOr0 00pasa >KM3HHU (310pPOBOE MUTAaHUE, COAJAHCUPOBAHHBIA PEXHUM
3aHATHM W OTAbIXa, peryisipHas (usuveckas AaKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKkcun, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTo K€ MpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha NMPUMEHEHHE MATEeMaTUYEeCKUX 3HAHUM Ui pelleHus 3aaad B
00JIaCTH COXPAHHOCTH OKpY>Kalollell cpejibl, TUIAHUPOBAHUSI MOCTYIKOB U OLICHKU X
BO3MOXXHBIX TOCIEACTBUI JIJI1 OKpYXKalolleil cpefbl, OCO3HAHMEM TIJI00aIbHOIO
XapakTepa SKOJOTUYECKUX TPOOJIeM U IMyTeH UX pEeIIeHHUS;

8) amanTanus K W3MEHSIOIMMCH YCJOBHSM COLMAJIBHOW W TPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBUSAX HEONPEJEIEHHOCTH, MOBBIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NEeATeIbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCA y APYTHUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEOO0XOAMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYINPOBATH
UJIeH, TIOHATUS, TUIIOTE3bl 00 0OBEKTaxX U SIBJICHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh Je(ULUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TPeOYIOIIMI KOHTpPMEp, KOPPEKTHpPOBaTh INPUHUMAEMble
pelieHuss W JAeWcTBUsA, (OPMYyJIUpOBaTh U OLIEHHWBAaTh PHUCKM M  IOCIEICTBUS,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JelcTBUA:

BBISIBIIITh M XapPaKTEPHU30BaTh CYIIECCTBEHHBIC MPHU3HAKKM MATEMaTHYECKHUX OOBEKTOB,
MOHSATHH, OTHOIICHHH MEXIY TOHATHUAMH, (OPMYIUPOBATH OINPEACIACHUS IOHSTHH,
YCTaHaBIIMBATh CYIIECTBECHHBIN MPU3HAK KIacCH(PUKAIMKU, OCHOBAHUS ISl 0000IECHUS
Y CpaBHEHHUS, KPUTEPHUH ITPOBOJIUMOTO aHAJIN3a;

BOCIIPUHHUMAaTh, (OPMYJIHUPOBATh W MPEoOpPa3OBBIBATh CYXKJICHHS: YTBEPAHTEIbHBIC U
OTpHIATENIbHBIC, EAMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIC,



BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBS3U U MPOTUBOpeUHs B (pakTax,
JAHHBIX, HAONIONCHUSAX W YTBEPKICHUSAX, MpeJjaraTh KPUTEPUU [JIsl BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

JienaTh BBIBOJBI C MCMOJb30BAaHUEM 3aKOHOB JIOTUKHU, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3AKJIFOYEHUM, YMO3AKIIOUEHUH 110 aHAJIIOTHUH;

pa3Oupath JI0Ka3aTeIbCTBA MATEMAaTUUYECKUX  YTBEPXKACHUN (OpsiMble U OT
MIPOTUBHOTO), MPOBOJUTH CaMOCTOSITEILHO HECJIOKHbBIC JI0KA3aTeNIbCTBA
MaTreMaTH4ecKuX (PaKTOB, BBICTpAUBATh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOMpPATh CHOCO0 pelieHus y4dyeOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BeIOUpaTh Hanbosee MOAXOASAIIUNA C YYETOM CaMOCTOATENIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble nccienoBaTebCcKue 1eiiCTBUS:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCJIEIOBATEILCKUNA  MHCTPYMEHT  TO3HAHUS,
dbopMyIHUpOBaTH BOMPOCHI, (DUKCUPYIONTHUE TPOTUBOPEUNE, TPOOTIEMY, CAMOCTOSITEIILHO
yCTaHABJIMBaTh UCKOMOE M JIaHHOE, (POPMHUPOBATH TUIOTE3Yy, APTYMEHTUPOBATH CBOIO
MO3UIMI0, MHCHUE;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJBIIOE HCCJIEOBAHUE I10 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YecKOro
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

caMoCTOATEIbHO  (opMysHpoBaTh O0O0OIIEHHS W  BBIBOABI 1O  pe3yJibTaTam
POBEIEHHOTO HAOMIOACHUS, UCCIEA0BAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX
PE3yNIbTATOB, BHIBOJAOB U 0000IICHUM;

IPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIECCA, a TAKXKE BBIIBUTATh MPEAITOIOKEHUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOUYHOCTh M HM30BITOYHOCTh MHGPOpPMAIIMH, JaHHBIX, HEOOXOIUMBIX
JUTSL pEeLIeHUS 3a/1a4u;

BHIOWpATh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HHTEPHPETUPOBATH HH(OPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

BBIOMpAaTh (hopMy TpeacTaBieHus UH(POPMALUK U WILTIOCTPUPOBATH PEIIaeMble 3a/1a4u
CXeMaMH, TuarpaMmamMu, HHOU rpaguKoi U MX KOMOWHAIIUSIMU;

OLICHUBATh HAJIEKHOCTh MHPOPMAIIMU IO KPUTEPUSM, NPEITIOKEHHBIM YUYUTEIEM WIIU
chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHHUMATh U (OPMYJIHUPOBATH CYKICHUS B COOTBETCTBUM C YCIOBUAMH U LEJISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS IO XOJYy PELICHUS 3a/laud, KOMMEHTUPOBATh
MOJYYEHHBIN PE3yJIbTaT;



B XOJI¢ OOCYKJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYXAaeMOU TEMBI, TPOOIEMEI,
perraemMoii 3aJa4r, BEICKAa3bIBaTh MJICH, HAIICJICHHBIEC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXKIICHUS C CY)KICHUSMH JPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATH Pa3THUNC
U CXOJICTBO TO3WIINI, B KOPPEKTHOH (opme (opMyIHpoBaTh pa3HOTIIACHS, CBOU
BO3paXKCHUS;

MIPE/ICTABIIATh PE3YJIbTATHl PEIICHUS 3aJa4yd, SKCIEPUMEHTA, UCCICIOBAHMS, MTPOCKTa,
CaMOCTOSITEIILHO BBIOMpaTh (OopMaT BBICTYIUICHHS C yYETOM 3a/ad MPE3CHTAlUU |
0COOEHHOCTEN ayIUTOPHH;

MOHMMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U WHINBHIYATbHOW PaOOTHI TIPH
pEIICHUH YYCOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMAThH 1I€JIb COBMECTHOW JEATEIHbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacpeaesiTh BUILI padOT, JOTOBapUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYMIOBBIX hopMax pabOThI (00CYXICHHS, OOMEH MHECHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHUE), BBITOIHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOU JCHCTBUS
C IPyrUMU YICHAMH KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOCTO BKJIAJa B OOIIMK MPOJYKT
10 KpUTEPHUAM, CHOPMYTUPOBAHHBIM YIaCTHHKAMHU B3aMMO,ICHCTBHSI.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIEe 1elcTBUSA

Camoopranusanus:

CaMOCTOSATEJILHO COCTABJISITh IUIAH, aJTOPUTM pEIIeHUs 3adauyd (WIK ero 4YacTh),
BBIOMpATh CIOCOO pemieHus ¢ y4€TOM HMEIOIIHUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BapUaHThl PEUICHUN C YYETOM
HOBOU MHMOpMaLIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJIETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJISI MpoIlecca U pe3ysibTaTa penieHus
MaTeMaTHUYeCKOM 3a]a4u;

MpEeABUIIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEIICHUH 3aa4d, BHOCUTH
KOPPEKTHUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE PE3YJIbTaTa NEATEIIBHOCTH MOCTABICHHOM L€ U YCIOBHSIM,
OOBSCHATH MPUINHBI TOCTHXKCHHSI WIIM HETOCTIKCHUS TIeJTH, HaXOIUTh OMIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce o0y4aronuics MOMyYUT CAEAYIOLUE IPEIMETHBIE
pe3yJIbTaTHI:



Pacno3naBaTh M3ydeHHBIE T€OMETpUUECKHEe (UTYpPBI, OMPEACNATh X B3aUMHOE
pacroyiokeHue, u300pakaTb T'€OMETPUYECKHE (UTYpBI, BBIIOIHATH YEPTEKU IO
YCIIOBUIO 3anauyu. M3MepsATh JIMHEWHBbIE W YIJIOBbIE BEIWYMHBL. Pemars 3amaum Ha
BBIYMCIIEHUE JJINH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenath rpyOyr0 OIIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHUH MPEIMETOB B PEabHOM
KU3HU, Pa3MEpoOB MPHUPOIHBIX 00BEKTOB. PasznuyaTh pasmepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBL.

CTpouTh 4ePTEKHU K TEOMETPUUECKUM 3a/1a4aM.

ITonbp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTMYECKHE PACCYXKAECHUS C MCHOJB30BAHUEM TI'€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCs  MpU3HAKAMM  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJbHUKOB,
CBOWMCTBOM MEAMAaHbI, MPOBEIEHHON K THIOTEHY3€ MPSAMOYTOJIbHOIO TPEYrojJbHUKA, B
pELIEHNN FEOMETPUYECKUX 3a/1a4.

Onpenensite NapajjiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HUMH cekymas. Onpeneniarb NapalieIbHOCTh MPSAMBIX C IOMOLIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOUYEK APYroM MpsMOi.

Pemath 3aaun Ha kieTyaToi Oymare.

[IpoBOIUTH BBHIYMCICHUS M HAXOAUTh YHCJIOBbIE U OYKBEHHbIC 3HAYEHUS YTJIOB B
FEOMETPUUYECKUX 3aJayax C HCHOJIb30BAHUEM CYMMBI VYIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJoOB, OOpa3oBaHHBIX IMpPU TIEPECEUCHUU JBYX
NapajuIebHbIX MpPAMBIX CeKylled. Pemars mpakTuyeckue 3aauvd HAa HaxXO0XKIACHUE
YTJIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpeaeiaTh
OMCCEeKTpPHUCY yIJla U CEepEeAMHHBIA MEPHEHIAUKYISIP K OTPE3Ky KaK TreoMEeTpHYeCKue
MecTa TOYEK.

@opmMynUPOBaTh OIPEACICHUSI OKPY>KHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, IOJIb30BaTbCSl MX CBOWCTBAMHU. YMETh IPUMEHSATH 3TU CBOMCTBA MpPHU
pELICHUH 3a7a4.

Bianetp mNOHATHEM ONMCAaHHOM OKOJO TPEYTrOJbHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ 1eHtp. I[lomp3oBaThcsi (akTaMu O TOM, UYTO OHUCCEKTPUCHI YIJIOB
TPEYroJIbHUKA MEPECEKATCI B OJAHOM TOYKE, M O TOM, 4YTO CEPEAUHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

Bianetp moHATHEM KacaTebHOM K OKPYKHOCTH, IIOJb30BaThCA TEOPEMOM O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUSI.

ITonp30BaThCAd MPOCTEUIIMMUA TF€OMETPUYECKUMH HEPABEHCTBAMH, NOHMMATh HX
MPAKTUYECKANA CMBICI.



IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE MOCTPOEHUS C MOMOILBK LHUPKYJIS H
JINHEWKMU.

K xonny oOydenust B 8 kiacce oOy4aronuiicss MOTyYUT CIEAYIOLIUE MPEAMETHBIE
pPE3yIbTaTHI:

Pacno3naBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BaThCA
UX CBOMCTBAMU IIPU PELICHUN T€OMETPUUYECKUX 3a/1a4.

[IprMeHsATh CBOMCTBA TOYKH MEPECEUEHUsI MEIMAH TPEYrobHUKA (LIEHTpa Macc) B
peleHnuy 3aaad.

Bianete noHsiTueM cpenHed JIMHUM TPEYrOJbHUKA W Tpaneluuu, NPUMEHSATh UX
CBOWCTBA IIpU pelIeHuu reoMmerpudeckux 3anad. Ilone3oBarscs teopemon daneca u
TEOPEMOI O MPOMOPIIMOHATBHBIX OTPE3KAX, IPUMEHSTh UX JJISI PEIICHUS MPAKTUUYECKUX
3a/1ad.

[IpuMeHsTh TpU3HAKK TOAOOUS TPEYTOJHbHUKOB B PEHIEHUH T€OMETPUUYECKUX
3a/1ad.

[lonb3oBaTecst  Teopemoit I[ludaropa st  pemieHuss TEOMETPUYECKUX U
npakTrueckux 3agad. CTpouTh MaTEMAaTHYECKYH0 MOJENb B NMPAKTHUYECKUX 3a]ayax,
CaMOCTOSITEIBHO AENATh YEPTEK U HAXOJAUTh COOTBETCTBYIOIIHNE JITUHBI.

Brnamerp moOHATHAMM ~ CHMHYCAa, KOCHMHYca M TaHI€HCa OCTpPOro  yria
OPSIMOYTOJIBHOTO TpeyrojibHUKa. [loyb30BaThbCsl 3TUMM TOHATUSIMHU I PEIICHUS
NPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuyHbIME  CIIOCOOAMHU) IJIOMIAb TPEYroJIbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX (DUryp (MOJb3yscCh, T€ HEOOXOIUMO, KalbKynsiTopoM). [IpuMeHSTH
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Braners NOHATUSAMH BOIMCAHHOTO M HEHTPAJIBHOTO YTIJIa, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXKIY XOpAaMHU (CEKYIIMMH) U yIile MEXAYy KacaTelabHOU U
XOpA0#l IPU PELICHUH T€OMETPUYECKUX 3a]1ay.

Brnanerp TOHSATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh CBOICTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA IPU PELICHUH 3a/1a4.

[IpuMeHsATh TONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJICNIA I 3a]1a4 PEAJIbHOM >KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C
MPUMEHEHUEM MOJ00MS U  TPUTOHOMETPUU  (MOJB3YysSCh, TA€ HEOOXOIHUMO,
KaJIbKYJIATOPOM).

K koHiy oOyuenust B 9 kjiacce o0y4aronuics MoMy4yuT CAEAYIOLIUE NPEeIMETHBIE
pEe3yIbTaTHhI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUUA OCTPBHIX YTIIOB, HAXOAUTH C WX IMMOMOIIBIO
pPa3IUYHbBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («PEIICHUE MPSIMOYTOIbHBIX
TPEyroibHUKOBY»). HaxomuTe (C NOMOIIBI KaJbKYISATOpa) IJIUHBI WM YIJbL s
HETa0JIMYHBIX 3HAUCHUH.



[lonb3oBaTecss (opMynamMu NPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUISl HAXOXKJIEHHUS COOTHOLIEHHUH MEXKIY TPUTOHOMETPUUECKHUMU
BEJTMYMHAMM.

Hcnonb3oBaTh TEOPEMbl CUHYCOB M KOCHHYCOB JJIi HaxXOXKIEHUS Pa3IU4HbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh UX MPU PELICHUU
reOMETPUYECKHUX 3a]au.

Bnagets mnoHATHAMH NpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonb3oBaTbhest cBOMCTBAMH MOAOOUS MPOU3BOIBHBIX QUTYDP, YMETh
BBIUUCISATh JJIMHBI M HAXOAWUTh YIWIbl y TOA00HBIX ¢uryp. IlpumeHsTh cBoicTBa
noo0usl B MPAKTHUUECKUX 3aJadax. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUryp B
OKpYXaloIleM MHUpE.

[lonb3oBaThCs TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEIIECHUU
OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeIbHOM.

[lonb30BaThCS BEKTOpaMu, MOHUMATh UX T€OMETPUUYECKUN U (PU3MUECKHUI CMBICIH,
OPUMEHSITh HMX B PEHICHUH T'e€OMETpUYecCKUX u ¢usndeckux 3anad. [IpumeHsTh
CKaJISIpHOE MPOU3BEICHNE BEKTOPOB JJI HAXOK/ICHUS JIJIMH U YTJIOB.

[Tonb30BaThCS METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHATH €r0 B PEIIECHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners noHATUSAMU NPABUIBHOTO MHOTOYTOJIBHUKA, JITMHBI OKPYKHOCTH, JJINHBI
IYTH OKPY>KHOCTH M paJUaHHOM Mepbl yria, yMeTh BBIUHCIATH IUIOIIAAb Kpyra U €ro
yactell. [IpuMeHsATh NoayUYeHHbIE YMEHHUS B IPAKTUUECKUX 3a]]a4ax.

Haxomute ocu (WM UEHTPhl) CUMMETpUU (QUTYP, HPUMEHATH JABMXKEHUS
IUIOCKOCTHU B MPOCTEHIINX CIIydasX.

[IpuMeHATh MOJyYEeHHbIE 3HAHMSI HA TPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJIENH JUIsl 3a/lay peajbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYUCIIEHUS C
OpPUMEHEHUEM TM0J00Ms U TPUTOHOMETPUYECKUX (PYHKUMHA (MOdB3YysCh, TIle
HE00X0AUMO, KaJIbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsbl
[Ipocreiiume reoMmerpuueckre GUrypsl U
1 I/I)I() cBoiicTBa. M3me :Hne reOMj")r I/I}:II)eCKI/IX 11 1 brbmmorexa [OK
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6moreka [IOK
2 TpeyroxeHich 13 1 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 26 5 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 12 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 II 606 6 1
OBTOPEHHE, ODODINCHIE SHAtIE https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPIIMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 brbmmorexa [OK
ponoptt P - oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 bubmorexa [TOK
peyr y P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHble
5 OIHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 II 606 4 1
OBTOPEHHE, 0DODINCHIE SHAHHE https://m.edsoo.ru/7f417e18
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 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourpoabusie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI paboThl o0pa3oBaTe/IbHbIE
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [IOK
6 6
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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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