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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJUH U3 OCHOBHBIX Pa3/EiOB IIKOJBHOM MAaTEMaTUKH, UMEIOLIUN CBOEH
[ENbI0  O0ECTIeYNTh HM3Y4YEHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOWIECHHA M B3aUMHOE
pacroJio’)KeHUe, OMMPAETCs Ha JIOTUYECKYIO, JI0Ka3aTelbHYI0 JHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOIO OOIIEr0 00pa30BaHus 3aKII0YAETC B TOM, YTO 00yJaromuics
YUUTCS TPOBOAMTH JOKAa3aTEJIbHbIE PACCYXKJIEHUS, CTPOUTHh JIOTUYECKHE YMO3aKIIOUEHUs,
JOKa3bIBaTh HMCTHHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXAeHUs «OT MPOTHUBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbHIE
YTBEPIKJICHHSL.

Bropoii nenbio u3ydeHusi reOMETpUu SBJISIETCS] UCIOJIb30BAHNUE €€ KaK MHCTPYMEHTA MpHU
pelIeHNH KaK MaTeMaTHYeCKUX, TaK W TMPAKTHUECKUX 3a/a4, BCTPEUAIOIIUXCS B PEAbHOM
Ku3HU. OOydaromuiics JOKEH HaydyUThCsl ONPENENUTh I€OMETPUYECKYl (urypy, omnucaTh
CIIOBAaMU JaHHBIA YepTEX WM PUCYHOK, HaWTH IUIOIIAAb 3€MEIbHOIO Y4YacTKa, paccyUTaTh
HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOTO KaOens wuin TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAs, BBIUUCIUTEIbHAS JUHUS B U3YYCHUH T€OMETPHHU.
IIpn pewmeHun 3a7ad  OPAKTHYECKOTO  XapakTepa OOydaromMiics y4YUTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIM PEATbHBIX KU3HEHHBIX CHUTYyalluid, IPOBOJUTH BBIYHCICHUS H
OIICHHMBATh aJIeKBaTHOCTb MOJIyUEHHOTO PE3yNbTaTa.

KpaiiHe BaXHO TOTYEPKHUBATH CBSA3M TEOMETPUHM C JAPYTUMHU YYCOHBIMH TIPEIMETAMH,
MOTHBHPOBaTh  HCIIOJIB30BaTh  OMNpPENENICHUS T'eOMETPHYECKMX (QuUryp W TOHATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOJTYUSHHBIX YMEHUH B (DU3HKE U TEXHUKE. DTU CBA3M Haubosee
SpKO BUJIHBI B TeMax «BekTtopel», « Tpuronomerpruyeckue COOTHOIIECHU», «MeTOoI KOOpAUHAT
u «Teopema [Tudaropay.

VYuebnniii kypc «l'eomeTpus» BKIIIOUYAET CICAYIOIINE OCHOBHBIC Pa3JeNibl COMEPIKAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOMCTBay, «l3MepeHHMe TreOMETPUYECKHX BEIUYHHY,
«/lexapToBbl ~ KOOpIMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOA00OUM.

Ha usydenne yaeOHoro kypca «I'eomerpus» otBoautcs 204 gaca: B 7 kitacce — 68 4acoB
(2 gaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B HezeN0), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEINIO).



COJEP/KAHUE OBYYEHUA
7 KJIACC

Havaneneie nonstus reomerpuu. Touka, npsmas, OTpe3OK, JIyd. Yrou. Buael yrios.
Beprukanbaele M cMexHBIE yribl. buccekrpuca yrna. JIomMaHas, MHOTOYIrOJIbHHK.
[TapannenbHOCTb U NEPIEHIUKYISIPHOCTD NPSAMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBAa 0CEBON cMMMeTpuu. [Ipumeps cuMMeTpun
B OKPYKAIOILIEM MUpE.

OcCHOBHBIE TOCTPOEHHS C IOMOUIbIO LUPKYIsl M JuHeHku. TpeyronbHuk. BeicoTa,
MeraHa, OMCCeKTpHca, UX CBONCTBA.

PaBHOOeIpeHHBIN 1 PpaBHOCTOPOHHUI TpeyroiabHUKU. HepaBeHCTBO TpeyroabHUKa.

CpoiicTBa W TpU3HAKK paBHOOEOPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU HapauiedbHbIX NpsMbIX. CymMMa YrjoB TpeyrojibHUKA. BHemiHue
YIJIBI TPEYTOJIBHUKA.

[IpssMoyronpHelil TpeyrosbHUK. CBONWCTBO MEAMAHBI NPSIMOYIOJBHOTO TpPEYTrOJbHHUKA,
MpoBeNEHHOW K TUnoTeHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpsiMoyronBHEII TpeyroybHUK ¢ yriaioM B 30°.

HepaBeHncTBa B reomMeTpum: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa 0 OOJIbIIEM yIJie U OOJbIIel CTOpOHE TpeyrojabHuKa. [lepreHuKyIsp ¥ HaKJIOHHAS.

I'eomeTrpuueckoe mecto TOueK. buccekTpuca yria W cepeAUHHBIA MEPHEHAMKYISP K
OTpe3Ky KaK T€OMETPUYECKHAE MECTa TOYCK.

OKpyXHOCTb M Kpyr, XOpJla M JIHaMeTp, HUX CBOMCTBa. B3aummHOE pacmnolioxeHue
OKpPY)KHOCTH U mpsimoil. KacartenbHasg U cekymiasi K OKpy>KHOCTH. OKpYyKHOCTb, BIIMCAHHAs B
yroi. BnimcanHas 1 onmcaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapajuienorpamm, ero NpU3HAKM M CBOMCTBAa. YacTHbIE ciydau
napaiesiorpaMMoB (TIpSIMOYTOJIBHUK, POMO, KBaJpar), UX NMpH3HAKK M CBoiicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOHCTBa U npu3HaKku. [IpsMoyroapHast Tpanemms.

Merton ynBoenus: meauanbl. LleHTpanbnas cummerpus. Teopema Daneca u Teopema o
MPONOPIIMOHATLHBIX OTPE3Kax.

CpenHuie TMHUU TPEYTOJIbHUKA U Tparneyn. LIeHTp Macc TpeyroyibHuKa.

[Togo6ue TpeyronbHUKOB, K03pduirentT nogodus. [IpusHaku nogo0Ous TPEyroabHUKOB.
[TpumMeneHue o00HS TPHU PELICHUU MPAKTHYECKUX 3a/1a4.

CaoiicTBa miorniaaeil reoMmerpudeckux ¢Guryp. @opMmyinsl Ui IUIOMAANA TPEYroJbHHKA,
napasiesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE MI0IIa e Mo00HBIX QUryp.

Brruncnenue niomaeil TpeyroJbHIUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue teopems! [Inudaropa npu pemeHnn NpakTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHT€HC OCTPOro yrila MpsMOYTOJbHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETpHUECKOe TOXAecTBO. Tpuronomerpuueckue Gpynkiuu yriaos B 30, 45 u 60°.

Brincansble ¥ IEHTpaJIbHBIE YTIIbI, YTOJ MEXKAY KacaTeIbHOM U XOPJIOH. YTIIbI MeXKIY
XOpJlaMM W CeKyUIMMH. BrucanHble W ONHMCaHHBIE YeTHIPEXYroJbHUKU. B3anMHoe



pacmoJio’)keHue JABYX OKpyxkHoctei. Kacanuwe okxpyxknocrteil. OOmme kacarenbHbIE K JIBYM
OKPYXHOCTSIM.
9 KJIACC

Cunyc, xocunyc, tanrenc yrioB oT O mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHUSI.

Pemrenne TpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemeHue
MIPaKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[Ipeo6pazoBanue nomoous. [1loo0rne COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpousBeieHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYILIUX,
TeOpeMa O KBaJipaTe KacaTeJIbHOI.

Bektop, anmuHa (MOIynb) BEKTOpAa, COHAIPABJICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPAlUU HaJ
BeKkTOpamu. Pa3nojkeHne BeKTOopa MO JABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHatel BeKTopa.
CkansipHO€ MPOU3BEAECHNE BEKTOPOB, IPUMEHEHNUE /111 HaX0K/I€HUs JJIMH U YTJIO0B.

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHsS NPSIMOM M OKPYXKHOCTH B
KOOpJUHATAaX, epecevyeHre OKPYKHOCTEH U mpsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYXHOCTHU. ['pajtlycHas U paauaHHas Mepa yria,
BBIUMCIIEHUE JUIMH OyT OKpyKHOcTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBUKEeHUs MJIOCKOCTH ¥ BHYTPEHHUE CUMMETPUU QUryp (371eMEHTapHbIe PEACTABICHUS).
[TapannensHbiii nepenoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHMS MporpaMMbl ydueOHOro kypca «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCHUMCKHX MATEMaTUKOB M POCCHUHCKOMN
MaTEeMaTHYECKOU MIKOJIbI, K UCIIOIB30BAHUIO ATHX JOCTHXKCHHUM B IPYTMX HayKaX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOSI3aHHOCTEN TpakJAaHWHA W pealu3allid €ro Tpas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHUSA PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JIOCTHKEHHUI
HayKH, 0CO3HAaHUEM BOXKHOCTH MOPAIBHO-ITHYECKUX MTPUHITUATIOB B JIEATEILHOCTH YUEHOTO;

3) Tpy/10BOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHWH MPAKTUYECKHX 3a/ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON Npo¢decCHOHaIbHON AEATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOECHUEM HHIMBUIYaIbHOM TpaekTopuu oOpa3oBaHHUs U
YKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K HSMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHHUN, PACCYKICHHM, YMEHHUIO BUIETh MaTeMaTHYeCKie 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHUS

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL YEJIOBEKa, MNPUPOIbl M OOIIecTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HayKH Kak cgepbl 4YeIOBEYEeCKOW EesATENbHOCTH, 3TamoB €& pa3BUTHS U
3HAYUMOCTHU JJISl Pa3BUTHUS [IUBUIIM3ALIMY, OBJIA/ICHUEM S3bIKOM MAaTEMaTUKU U MaTeMaTHYEeCKOM
KyIbTYpOH KaK CpEJCTBOM TMO3HAHUS MHpa, OBIAJCHHEM MPOCTEHIIMMH HaBBIKAMU
HCCIIeIOBATENIbCKON AeATEIbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHUPOBaHHE  KYJIbBTYPbl  3[0POBbI U
IMOLMOHAJIBHOTO 0J1aronoJyqusi:

TOTOBHOCTBIO TMPUMEHATh MaTEeMaTHMYeCKHWe 3HAHWSA B MHTEpPECax CBOEr0 3J0POBbS,
BEJICHUS 3/I0pOBOrO 00pasza >KM3HM (3J0pPOBOE MHUTaHWE, COATaHCHUPOBAHHBIM PEXHUM 3aHATHH U
OTIbIXa, perymspHas ¢u3ndeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO KE MpaBa JPYroro 4eloBeKa;

7) 3K0JIOrHYecKOe BOCIIUTAHHE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU NI pelleHus 3agad B olnactu
COXPaHHOCTH OKPYKAIOIIEeH cpeabl, MIAHUPOBAHUS MOCTYNKOB M OIEHKM HX BO3MOXKHBIX
MOCJICJICTBUH ISl OKPYXKAIOUIEH Ccpebl, OCOZHAHUEM TIO00ATBHOTO XapakTepa AKOJIOTHYECKHX
mpo0IeM U myTel UX pelieHus;



8) amanTanus K H3MEHAIOUIMMCS YCJIOBHIM COIMAJILHOI U PUPOTHOI Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEONIPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHHUE YYUTBHCSA Y APYTHUX
mroziei, mpuoOpeTaTh B COBMECTHOM JESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM YHcie (GOPMYIUPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX W SIBICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHHHMATh  CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUMI KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMBbIE PEILECHUS U
nercTBUs, GOpMYIHPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUA, (OPMUPOBATH OTBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI
Ilo3naBaTenbHbIe yHUBEpPCcAIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble joruveckue aeiicTBus:

® BBIABIATE M XapaKTEPU30BaTh CYIIESCTBEHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIYy TMOHATHIMH, (DOPMYIUPOBATH OMNPEICIICHUS ITOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DUKAIIIN, OCHOBAHUS I 0000IICHUS 1
CPaBHEHHSI, KpUTEPHUH TIPOBOJIUMOTO aHAJIH3a;

® BOCIpPUHHMATH, (POPMYIHpPOBATH M MPEOOPa30BHIBATh CYXKACHUS: yTBEPIUTEIbHBIC
OTpHIIATENIbHBIC, EIMHUYHBIC, YaCTHBIC U 00IINE, YCIOBHBIC;

® BBIIBJIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYHNS B (aKTax,
JaHHBIX, HAONIONEHHUSX W YTBEPXKACHUAX, Mpeararb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

e JenaTh BBIBOJBI C HCIIOJL30BAHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIIOYCHUH 10 aHAJIOTUH;

® pa30uparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPKIACHUN (TIPSMBIC U OT IPOTUBHOTO),
MPOBOJIUTh CAMOCTOSITENIFHO HECJIOKHBIC JI0KA3aTelIbCTBA MAaTEMAaTHYeCKHX (DaKTOB,
BBICTpaMBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC PACCYKIICHHSI,

e BBIOMpATh CHOCOO pelieHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANINA ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTesbcKue 1eHCTBHS:

® WUCMOJB30BaTh  BOMPOCHI  KAaK  MCCIIENOBATEIIbCKANH  WHCTPYMEHT  I[MO3HAHWS,
(hopMynupoBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOpPEUHE, MPOOIEMy, CAMOCTOSTENHEHO
yCTaHaBIUBaTh MCKOMOE W JaHHOe, (hOpMHUPOBATh THUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSITETFHO COCTAaBICHHOMY IIJIaHY HECIOHBIH DJKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHME TI0 YCTAaHOBJICHHUIO OCOOCHHOCTEH  MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOMIEHUs] U  BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJIEHUS, MCCIEIOBAHUS, OLIEHWBATh JOCTOBEPHOCTH MOTYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHUII;



MMPOTHO3UPOBATH BO3MOKHOC PA3BUTHUC IIPOLICCCA, @ TAKKE BbIABUT'ATb MPCAIIOJIOKCHUA
0 €I'0 pa3BUTHUHU B HOBLIX YCIIOBHIX.

Pabora ¢ undopmanmueii:

BBISIBJIATH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMALIUH, TAHHBIX, HEOOXOJMMBIX IS
pelIeHus 3a/1a9H;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIHIO
Pa3IMYHBIX BUAOB M (POPM IPEICTABICHUS;

BBIOMpaTh (hopMy TMpeAcTaBICHUsT HHPOPMALMU M WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a41
CXeMaMH, JrarpaMMamMu, HHOU TpapuKoi 1 NX KOMOWHAIMSIMH,

OILICHUBATh HAAEKHOCTh MHPOPMALUHU 10 KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIIEM HIIH
c(OPMYIIMPOBAHHBIM CaMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJILHBIC y‘{eﬁﬂble JaelcTBHUA:

BOCIIPHHUMATH W (DOPMYIIMPOBATH CYXJACHHUS B COOTBETCTBHH C YCIOBUSMHU H IICIISIMH
oOmIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHHs 3aJa4d, KOMMEHTUPOBAThH
TTOJTy4EHHBIN pe3ybTaT;

B X0Jie 0OCYKJICHHS 33aJ]aBaTh BOTIPOCHI IO CYIIECTBY OOCYKJIaeMOU TEMBI, MPOOIEMEI,
perraeMol 3a7adu, BEICKA3bIBATh WJICH, HAIlCJICHHBIC HAa TTOWCK PEIICHUS, COITOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHUSMHU IPYTUX YIACTHHKOB JIHAIOTA, OOHAPYKHBATh PA3IUIHE
M CXOJCTBO TIO3WIMHA, B KOPPEKTHOW (opMe (OpMYyIUPOBATh pa3HOTIIACHS, CBOH
BO3PaXKCHHUS,;

MIPEJICTaBIATh PE3ybTAaThl PELICHUs 3a/lauM, SKCIIEPUMEHTa, UCCIEeIOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHUS C Y4ETOM 3a/ad Mpe3eHTaluu u
0COOEHHOCTEHN ayIUTOPHUH;

MMOHUMATh ¥ UCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHAUBHUAYaIbHOI pabOThI MpH
pelIeHnH yueOHbIX MaTeMaTHUeCKUX 3a/ay;

MIPUHUMATD 1€JIb COBMECTHOM JESATEIbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOU
paboThl, pacrpeaensTh BUIbI paboT, JOrOBapUBATHCS, 0OCYKIaTh MPOIECC U PE3yNIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH ;

y4acTBOBATh B TPYMIOBBIX PopMax paboThl (0OCYXKIACHUS, 0OOMEH MHEHUSIMHU, MO3TOBBIC
LITYPMBI U IPYTHE), BBIIOJHATH CBOIO YAaCTh PabOThl U KOOPJIUHUPOBATH CBOU JCHCTBUS
C APYrUMU WiIEHAMU KOMaHJbl, OLEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT
0 KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aWMOICHCTBUS.

PeryisiTuBHbIe YHHBepcaJbHble YUeOHbIe 1elCTBUSA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH, aJrOPUTM peUleHHs 3a7add (WM €ero 4vacTb),
BBIOMpATh CIOCOO pemeHus: ¢ Yy4ETOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BApPHAHTHI PELICHUM C Y4ETOM
HOBOH MH(}OpPMAIHIH.

CaMOKOHTPO.TIb, IMOLMOHAJbHbIN HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA HIpouecCa U pPe3yyibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aaa4u,



® TPEIBUAETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PEIICHHH 33/1a4H, BHOCHUTh
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNIbTaTa ACATEIBHOCTH IOCTABICHHON LIENU U YCIOBUSM,
OOBSICHATH MIPUYUHBI JJOCTIKEHUS WIIM HEJTOCTIKECHUS LIEH, HaXOAUTh OIIUOKY, 1aBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koniy oOydenuss B 7 KJjacce OOYy4arOUIUMHCA TOJYUUT CIEIYIOUIUE MPEIMETHBIE
pe3yIbTaTHI:

PacrioznaBath UW3ydeHHBICE TEOMETPHUYECKHE (UTYpPHI, OMNPEISISITh WX B3aUMHOE
pacroJio’)keHue, H300paxkaTh T'eOMETpHUYECKHE (HUTYpBI, BBHITIOIHATH YEPTEKH IO YCIOBHIO
3amaun. V3MepsATh JWHEWHbIC W YIJIOBBIE BEIIMYMHBI. Pemiate 3amaun Ha BBIYUCIICHUE JTUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH MPEIAMETOB B PEAIbHOMN KH3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazudars pa3Mepbl 3TUX 00BEKTOB TI0 TIOPSIKY BETHUNHBI.

CTpOHTh YepTESHKH K TCOMETPHUSCKUAM 3a/1adaM.

[Tonp30BaThcsl TPU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIB30BaTh NPHU3HAKH |
CBOWCTBa paBHOOCPEHHBIX TPEYTOJIBHUKOB IPH PEIICHUH 33]1a4.

[TpoBOUTE JIOTHYECKHE PACCYKICHUS C HCITOIH30BAaHHEM I'€OMETPHUSCKUX TEOPEM.

[Tonb3oBaTbcsi MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYroJbHUKOB, CBOWCTBOM
MEJMaHbl, MPOBEIEHHOW K THUINOTEHY3€ NPSIMOYTrOJIbHOIO TPEYrojbHUKA, B pELICHUH
reOMEeTPUYECKUX 3aa4.

Onpenenars napauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE O0Opa3yeT ¢ HUMH
cekymas. OnpenensiTh NapamieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSIMOM O TOYEK APYrod MpsSIMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIYUCICHHUS M HAXOJUTh YUCIOBble M OyKBEHHBIE 3HAUYEHHUS YIJIOB B
FeOMETPUYECKUX  3a/JadyaX C  HCIOJb30BAaHUEM CYMMBI  YIJIOB  TPEYroJbHUKOB U
MHOTOYT'OJILHUKOB, CBOICTB YIJIOB, OOpa3oBaHHBIX MpU IEPECeUCHUH MABYX MapajlieIbHBIX
MPSIMBIX CeKyIIel. PemaTe npakTuueckue 3aJaun Ha HaX0XKJIEHUE YTJIOB.

Brnanetp nmoHATHEM T€OMETPUYECKOTO MECTA TOUEK. YMETh ONPEENIATh OUCCEKTPUCY YyIiia
U CEepEeIUHHBIN MEPIEHIUKYISAP K OTPE3KY KaK TeOMETPUUECKHE MECTa TOUECK.

@opmMyIHpOBaTH OMpEACTCHUsI OKPY)KHOCTH U KpyTa, XOpAbl U JAUaMeTpa OKPYXKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMU. YMETh IPUMEHSTh 3TU CBOWCTBA MPU PEUICHUH 3a/1a4.

Brnagers moHsATHEM OMMCAHHOW OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAaXOIUTh €&
ueHtp. [lonp3oBarecst akTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJbHUKA NIEPECEKaloTCs B
OJIHOM TOYKE, M O TOM, 4YTO CEpeAUHHbIE NEePHNEHAMKYISIPHl K CTOpPOHAM TPEYroJbHUKA
MepPeceKaroTCsl B OJTHOM TOUKE.

Bnagerp moHsATHEM KacaTeNbHONW K OKPY)KHOCTH, TIOJB30BaThCS TEOPEMOH O
MEePIeHIUKYIIPHOCTH KacaTeabHOU U paauyca, MPOBEAEHHOTO K TOUKE KAaCaHMSI.

[Tonb3oBaThcst MPOCTEHIIMMH  TE€OMETPUUECKUMH  HEPaBEHCTBAMHU, TIOHUMATh UX
MPAKTUYECKUIA CMBICIL.

[TpoBOIUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHUS C TIOMOIIBIO IUPKYJIS U TMHEHKH.



K xonmy oOyuenuss B 8 kJjacce oOy4aromuiicsi MOJYYUT CIEAYIOUINE TNpPEAMETHBIC
pe3yabTaThl:

PacriozHaBaTh OCHOBHBIE BHJIbBI YETHIPEXYTOJIHHUKOB, WX JJIEMEHTHI, IMOJH30BATHCS X
CBOMCTBAMH IPH PELICHUN TE€OMETPHUYECKHUX 3a/1a4.

[IpuMeHsATH CBOWCTBA TOYKHM TIEPECEUCHHS MeIWaH TpeyrojbHUKa (IIEHTpa Macc) B
pelIeHNH 3a1au.

Brnagers moHsATHEM CpeHEH JTUHUHM TPEYrOJbHUKA U TpaIleluu, MPUMEHSITh UX CBOMCTBA
IIpU pEelIeHUuM TreoMeTpudeckux 3anad. llomb3oBareesa Teopemon @aneca U TEOpEMOH O
MPOMOPIMOHAIBHBIX OTPE3KAX, MPUMEHSATh UX JUIS PEIICHUS PAKTHUSCKUX 3a]1a4.

[TpuMeHsTh PU3HAKK TI0I00UST TPEYTOJIPHUKOB B PEIICHUH I'€OMETPHUYSCKUX 3a]1a4.

[Tome3oBatbes Teopemoit Iludaropa mis pemieHus: TeOMETPUYECKUX W TMPAKTHUYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYl0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSITENIbHO JIeNaTh
4epTEX M HAXOUTh COOTBETCTBYIOIIUE JITHHBI.

Bnagerp moHATHMSMU CHUHYCa, KOCMHYCAa W TaHIT€HCAa OCTPOTO Yrjla MPsIMOYTOJbHOIO
TpeyroidbHuKa. [10J1530BaTHCS ITHMH MOHATHSAMHY JUTS PEIICHUS TPAKTHYCCKHUX 3a/1a4.

Beruucnsate (paznuyHbIMH - criocOOaMM) — TUIOMIAAb  TPEYrOJbHMKA W TUIOIIAAH
MHOTOYTOJIbHBIX ~ Guryp (moap3ysiach, TA€ HEOOXOIWMO, KalbKyasTopom). I[IpumeHsTh
MOJTyYCHHBIC YMEHHUS B TPAKTUICCKHX 3a1auax.

BnaneTp TOHATHSMH BIUCAHHOTO M IICHTPAJIBHOTO VIJIA, HWCIOJIB30BATh TEOPEMBI O
BITMCAHHBIX YIJIaX, YIJIaX MEXIY XOpIaMH (CEKYIIUMH) U yIriie MeXIy KacaTeIbHOW M XOpJIOH
MIPH PEIICHUH TeOMETPHYECKUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA MIPH PELICHUH 3a/1a4.

[IpuMeHsTh MoJlydeHHbIE 3HAHWS Ha MPAKTUKE — CTPOUTh MATeMAaTUYECKUE MOJAETH IS
3a/1a4 peajibHOM )KM3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYMCICHUS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (TIOJIB3YSICh, TJe HEOOXOIMMO, KaTbKYISITOPOM).

K konmy oOydenus B 9 kJjacce 0Oy4aronuics TOJYUUT CIEAYIONIUE TMPEIMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETpUYECKUE (YHKIIMH OCTPbIX VYIJIOB, HAaXOOUTh C HX TMOMOIIBIO
pa3iIMyYHbIE  AJEMEHThl  MPSMOYTOJIBHOTO  TPEYroJbHUKA  («pelIeHUuEe  MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIbKYISITOpA) AJUMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YEHMII.

[Tonb3oBatbest popmyliaMu MPHUBENECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUIS HAXO0XKICHUSI COOTHOIICHUH MEX]Ty TPUTOHOMETPUYECKUMU BEIMUYUHAMU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXACHUS PA3IUYHBIX AIIEMEHTOB
TPEYroJibHUKA («PEIICHUE TPEYTrOJIbHUKOBY), MPUMEHSATh UX IMPU PEUICHUH TE€OMETPHUYECKHUX
3azad.

Brnagets moHsTHAME MpeoOpa3oBaHUs MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJA0OHBIX
¢uryp. [lonp30BaThcs CBOWCTBAMHU MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BHIYMCIATH JUTMHBI U
HaXOJHUTh YIIbl y MOA0OHBIX (uryp. [IpuMeHaTs cBoiicTBa Mog00MsS B MPAKTHUUECKUX 3a/Jadax.
YMeTh NpUBOIUTH PUMEPHI TOJOOHBIX GUTYP B OKPYXKAIOIIEM MHpE.

[Tonp30BaThcs TEOpEMaMu O MPOM3BEACHUU OTPE3KOB XOpPJ, O MPOM3BEAECHUH OTPE3KOB
CEeKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonb3oBaThcsi BEKTOpamMH, TMOHUMATh HMX TEOMETPUYECKHH U (PU3UYECKHI CMBICI,
MPUMEHITh WX B PEUICHUH TEOMETPHUUECKUX U (PU3WYECKuX 3amad. [IpuMeHsATh CKaIspHOE
MIPOU3BEICHNE BEKTOPOB Il HAX0XKACHUS JUTHMH U YTIIOB.



Ilonp30BaTbCcsi METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PEIICHUH
F€OMETPUYECKHUX U NTPAKTHUYECKUX 3a1a4.

Biagets MOHATUAMM NMPAaBUIBHOIO MHOTOYIOJIBHUKA, UIMHBI OKPYKHOCTH, JJIMHBI JAYTH
OKPYKHOCTM M PaJUaHHOM MEpBI YIVIA, YMETb BBIYMCIATH IUIOIIAJb Kpyra M €ro 4acTei.
[IpuMeHATH NOIy4EHHBIE YMEHHS B IPAKTUYECKHUX 3a/1a4ax.

Haxomuts ocu (mnu LEHTpbI) cUuMMETpuu (QUryp, NPUMEHSATH JBHKEHUS IIOCKOCTHU B
MPOCTEMIINX CITydasIX.

[IpuMeHATH MONMy4YeHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTHh MAaTEMaTUYECKHE MOJAEIU I
3a7a4 peaJbHOU KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM TI0J00HS
U TPUTOHOMETPUUECKUX QYHKIMIA (M0JB3YSICh, TJIC HEOOXO0IMMO, KAIbKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. HpOCTfiI/IHII/Ie Ir/IeOMeTpI/IquKHe burypsl u y Butmorexa [IOK
ux cBoiicTBa. M3mepeHne reomeTpuueckux https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYTOIIBHIIH https://m.edso0.ru/7f415e2e
[TapannenpHbIe NPSIMBIE, CyMMa yTJIOB bubmuorexa [JOK
3 14 1
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
OKpyXHOCTbh U Kpyr. ['eoMmeTpruueckue bubmuorexa [JOK
4 14 1
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 II 6006 i 4 1
OBTOPCHIE, ODODILCHIC SHATHH https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q & 12 1
CTPIPEXYTOTLHII https://m.edsoo0.ru/7f417e18
, Teopema @aneca u TeopeMa o ] . . Bu6morexa LIOK
MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
. IInmomans. Haxoxnenue rmoma;leﬁq) y . Bu6morexa LIOK
eyro 0 Oroyro .
TPEYTOTBIMEOR H MHOTOITOILHRE QLD https://m.edsoo.ru/7f417e18
[Tnomaamu mogoOGHBIX GUTYD
Teopema IIudaropa u Havana bubmuorexa [JOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpy)KHOCTH. BriricaHHbie 1
OIKMCAHHBIC YETHIPEXYTrOJIbHUKHU. bubnuoreka [JOK
5 13 1
KacarenbHblie kK oOkpy:kHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEHN
bubnuoreka [JOK
6 I1 600 i 4 1
OBTOPCHIE, ODOBIICHIE SHAHMH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME



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 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. Pellienue TpeyroyibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue noaodusi. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA TIIIOCKOCTH 9 1 bubamorexa LOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. J{TMHA
5 ofpymHocm u nnomy;nb Kpyra. . 8 bubmmorexa LIOK
. https://m.edsoo.ru/7f41al2c
Boruncnenue minomazei
bu6mmoreka [JOK
° JlIRetin II0CkoCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 00600IICHNME, 7 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUMN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME



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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