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HOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX PAa3[ejOB IIKOJbHOM MAaTEMAaTHKH,
UMEIOIIUNA CBOEH 1ebl0 00ecneunTh U3ydyeHHe CBOMCTB U pa3MepoB QUIyp, UX
OTHOIIEHHWM W B3aUMHOE PACIIOJOXEHHUE, OMNUPACTCs Ha  JIOTHUYECKYIO,
JIOKA3aTENbHYIO JUHHIO. [[EeHHOCTh M3y4E€HHUSI T€OMETPUU HAa YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIUNCA YYUTCS MPOBOAUTH
JIOKa3aTEIbHBIE PACCYKCHHS, CTPOUTH JIOTHUECKUE YMO3AKIIIOUEHHUS, I0KA3bIBATh
WCTUHHBIC YTBEPXKJACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCykJIeHus «OT TMPOTHBHOrO», OTJIMYATh CBOMCTBA OT  IIPU3HAKOB,
dbopMyIUpOBaTH OOpaTHBIE YTBEPKIACHUS.

Bropoii 1enpr0 HM3ydeHHs] TE€OMETPUM SIBJISICTCS HCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUH KaK MAaTEMAaTHYECKUX, TaK W MPAKTUYECKHUX 3ajad,
BCTPEYAIOUIUXCSI B peaJbHOM ku3HU. OOyyaromuiicss JIOJKEH Hay4YUThCS
ONPENCIIUTh T€OMETPUUECKYI0 (DUTYypy, OMUCATH CIIOBAMHU JaHHBIM YEepTEX WU
PUCYHOK, HAWUTH IJIOMIA/(b 3€MEJLHOTO Y4acTKa, PACCUUTATh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabenss uiau TpeOyemble pa3Mephl rapaxa JJis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHASA JIMHUS B MU3YYCHUU T'E€OMETPUMU.
[Ipu pemieHun 3aga4 MPaAKTHUECKOTO XapakTepa OOyYarolIUMCs YUUTCS CTPOUTH
MAaTEMATUYECKUE MOJICNIA  PEAIbHBIX JKU3HEHHBIX CUTyalHi, MPOBOIAUTH
BBIYUCJICHUS U OLIEHUBATh aJ]€KBATHOCTh MOJIYYEHHOTO pe3yJIbTara.

KpaitHe BaxHO MOTYEPKUBATH CBSI3U TEOMETPUHM C APYTUMU Y4YCOHBIMHU
peIMEeTaMH, MOTUBUPOBATH UCIIOJIb30BATh OMPECICHHUS T€OMETPUIECKUX PUTYD
U TIOHSATHH, JTEMOHCTPUPOBATH MPUMEHEHHUE IMOJYYEHHBIX YMEHUU B (U3UKE U
TEXHUKE. DTU CBSI3U HamboJiee SIpKo BUAHBI B TeMaxX «BeKkTops»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eoMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIC DPa3Jeibl
comepxkanusi: «l'eomerpuueckue QUTYpHI W HUX CBOHCTBa», «M3mepeHue
F€OMETPUYECKUX BEITUYMHY», «J[eKapTOBBI KOOPAWHATHI HA MIOCKOCTHY,
«Bektopsy, «JIBrxKeHUs IIOCKOCTHY, «IIpeobpasoBaHus OT00Ms.

Ha uzyuyenue yue6Horo kypca «I'eometpusi» orBoautcst 204 gaca: B 7 kiacce
— 68 vacoB (2 vaca B Henenw), B 8 kinacce — 68 yacoB (2 yaca B HeJeno), B 9
Kiacce — 68 vacoB (2 yaca B HEJIEHIO).

PaGouass mporpamMmma cocTaBieHa Ha OCHOBE aJanTUPOBAHHOW OCHOBHOM
o011eo0pazoBaTeNbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa3oBaHUsI O0YYArOIINXCS C
3anepxkkoit mcuxuaeckoro pazsutus [ BOY COIIl No 8 r.0.Okta0psck (Bapuant 7.1) u
NVIIL.



COIEPXAHME OBYYEHMUAA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yroa. Buasl
yriioB. BeprukanbHple UM CMeXHbIE yriael. buccexktpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapajiensHOCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummetrpuunbie (urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIprMepbl CHMMETPHH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C MOMOIIBIO LHUPKYJS W JUHEHKH. TpEeyroyibHHK.
BricoTta, Meninana, OuccekTpuca, X CBOMCTBA.

PaBHOOEpEeHHBIE W  PaBHOCTOPOHHUI  TpeyroibHUKUA. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa M TpHU3HAKH PAaBHOOEAPEHHOro TpeyroiabHuka. IlpusHaku
PaBEHCTBA TPEYTOJIBLHUKOB.

CBOMCTBA M IPU3HAKH TApaJUIENIbHBIX MPsAMBIX. CyMMa yrioB TPEYTOJIbHUKA.
Breninue yrisl TpeyrojapHUKa.

[IpsAMOYTONIBHBIA ~ TPeyTrOJAbHUK. (CBOWCTBO MEIWAHBl NPSAMOYTOJIBHOIO
TPEYrojabHUKA,  IPOBEAEHHOM K  runorenyse.  I[IpusHaku paBEHCTBA
OPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. IIpsIMOYTOJIBHBIN TPEYTOabHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoyblIeM yriie U OOJbIIed CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYISIp U HAKIIOHHASA.

['eomeTpuueckoe MecTO TOYeK. buccekrpuca yrima ©W  CEepeIMHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpJa U JuaMeTp, HuX CBOMCTBAa. B3anmmHoe
pacmoJIOKEHUE OKPYKHOCTHU W TipsAmoil. KacarenbHas u cexymas K OKpPY>KHOCTH.
OkpyXHOCTb, BHOMCaHHas B yroj. BmucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

Yeroeipéxyronpauku. [lapammenorpamm, ero npusHakd U CBOMCTBa. YacTHbIE
CiIydau TapajijieiorpaMMOB (MPSMOYTOJBHUK, POMO, KBaApaT), MX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOHCTBAa U MPHU3HAKHU.
[IpsimoyTrosibHas Tpaneuus.

Meron ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpeEMa O MPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TuHUU TPEYTrodbHUKA U Tpaneuuu. [{eHTp Macc TpeyroiabHuUKa.

[Togobue TpeyroabHUKOB, ko3¢ duiueHt mnoaodus. I[lpusnaku mnomoOus
TPEYroJbHUKOB. [I[puMeHeHre moqo0us Mpyu penieHnr MPAKTUISCKUX 3a1ad.



CpoiicTBa miomaael reomerpuueckux @uryp. Dopmynsl A IUIOMIAIU
TpPEeyrojibHHKa, HapamieraorpaMma, pomba M Tpamneuud. OTHOLIEHUE IUIOMIAJEH
MoI00HBIX (UTYD.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOIOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa npu pemenun
NPAaKTHYECKUX 3a/1a4.

CHHYyC, KOCHHYC, TaHI€HC OCTPOIrO YIJIa IPSIMOYTI'OJBHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpUrOHOMETpUUECKHE (YHKIUU
yrioB B 30, 45 u 60°.

BnucanHble W LEHTpaJbHBIE YTJIbI, YIOJd MEXAY KacaTeJlbHOM M XOpIOM.
Yriel  Mexay —XopJaMH M CEeKylUlMMM. BnucanHele W ONHCaHHBIE
YETBIPEXYTOJbHUKNA. B3anMHOE pacIonokeHue IBYX OKpykHocten. Kacanume
OKpykHOCTEH. OO0IIMEe KacaTeIbHBIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, Tanrenc yraoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpMyIIbl IPUBEACHUS.

Pemienne TtpeyrosbHuUKoB. Teopema KOCMHYCOB U TeOpeMa CHHYCOB.
Pemienne mnpakThueckux 3amad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

ITpeobpazoBanme nmogodus. [Togodre cCOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O MPOU3BEACHUU OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYIINX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAy’db)  BEKTOpa,  COHANpaBJCHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HANPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. PasyioxeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaMm. Koopamuatel BekTopa. CKansipHOE NPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MPSIMBbIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYrOJabHUKH. JlmnHa OkpyxHOCTH. ['pamycHas wu
paaraHHas Mepa yIyia, BBIYMCICHHE JUIMH Ayr OKpyxkHocTeu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUsT TIJIIOCKOCTH W BHYTPEHHHUE CUMMETpUU (GUryp (dIeMeHTapHbIE
npeacTasienus ). [lapannensHbiit mepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHUS TMPOTPaMMBI  y4eOHOTO Kypca
«I"eoMeTpus» XapaKTEPU3YIOTCS:

1) maTpuoTnYecKoe BOCIIUTAHNUE:

MPOSIBICHUEM HWHTEpeca K MNPOLIOMY M  HACTOSIIEMY POCCHUICKOU
MaTeMaTUKH, LIEHHOCTHbIM OTHOLIEHUEM K  JOCTH)KEHUSIM  POCCHUUCKUX
MAaTEMATUKOB M POCCUHCKOM MAaTeéMaTHUYE€CKOW IIKOJIbI, K HMCIOJIb30BAHHUIO 3THUX
JTOCTUKEHUN B IPYTUX HAYKaX W MPUKIAIHBIX chepax;

2) rpaIaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEH TpakJaHWHA U pealii3aluu ero
npaB, TPEJICTABICHUEM O MAaTeMAaTHUYeCKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBIICHUH, MPOLEAYp T'pakJAaHCKOro OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM TMPUMEHEHUEM JOCTH)KECHUW HayKW, OCO3HAaHUEM Ba)KHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM Ha AakKTHUBHOE Yy4yacTHE B PEIICHUU MPAKTUUECKUX 3ajad
MaTeMaTU4YeCKOW HANpaBIE€HHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEU KU3HM JIJIsl YCHEIIHOW MpOoQeCcCHOHATBHON
NEATEeIbHOCTY W Pa3BUTHUEM HEOOXOJIUMBIX YMEHHUN, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM MHAUBUYATBHON TPAaeKTOPHUU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY BOCHPUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajJad, PEIICHHWM, pacCyXJCHUN, YMEHHIO BUJIETH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAlMe B JEATEIIbBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
npeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oO1iecTBa, TMOHUMAHUEM MaTEMAaTHYECKONM HayKh Kak cdepbl dYernoBedecKon
NEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYUMOCTHU JJISl Pa3BUTHUS IIMBWINA3ALUU,
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKU U MaTEMAaTHYECKON KYJIbTYpOil Kak CpeICTBOM
NO3HAHUS MHPA, OBJIAJICHUEM MPOCTEMIIMMH HABBIKAMU HCCIIEIOBATEIbCKON
NEATEIIbHOCTH;



6) ¢u3nyeckoe BocnuTaHHe, (popMHpOBaHHE KYJIbTYPbI 310POBbS U
IMOLMOHAIBLHOIO 0JIAr OOy YHsI:

TOTOBHOCTBIO MPUMEHATh MAaT€MATHYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs,  BEIEHUs  3JI0pOBOro  obOpa3a KH3HM  (340pOBOE  NMTaHHE,
cOAaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, pEryjsipHas (Quandeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTBIO HAaBbIKA pe(QIIEKCUU, NPU3HAHUEM CBOETO
[IpaBa Ha OLIMOKY U TaKOTO K€ IIpaBa JIPyroro YeJI0BeKa;

7) 3KOJIOTHYECKOE BOCTIUTAHUE:

OpUEHTAllMEN Ha NPUMEHEHHE MAaTEMaTUYECKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTU COXpPAHHOCTH OKpY’KaIOLEH Cpenpl, IUIAHUPOBAHMUSI MOCTYIKOB U
OLICHKM HX BO3MOXHBIX MOCIEICTBUNA [JIl OKPYXKAIOWIEW CpeAbl, OCO3HAHUEM
IJ1I00aIbHOrO XapakTepa 3K0JIOTMYECKUX MPOOJIeM U MyTel UX pelieHus;

8) amanTanusi K U3MEHSIIOIMMMCS YCJIOBUAM CONMAJIBLHON M NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIIOBHSX HEOINPEACIEHHOCTH, INOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pPE3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS Yy JPYruX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAaHMM HOBBIX 3HAaHUWA, B TOM YHCIE
(bopMynMpoBaTh UAEH, OHITHS, TUIOTE3bI 00 O0BEKTAX U SIBJICHUSIX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(DUUUTHI COOCTBEHHbIX 3HAaHMH U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI3OB, TPeOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATH
OpUHUMaeMble pelleHuss U JeHcTBUs, (HOpPMYIHpPOBaThH U OLIEHUBATh PUCKU U
MOCJIENICTBUSI, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTeqbHBbIC YHHBeEPCAIbHbIEC Y4eOHbIEe JeHCTBHA

ba3oBble 1ornueckue AefcTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKK MATEMATHYCCKUX
00BEKTOB, TIOHATHH, OTHOIICHWUH MEXKIy MOHATHAMHU, (OPMYIHPOBATH
ompeneicHUsT  TMOHATUH, yCTaHABIMBATh  CYIICCTBECHHBIA  MpPHU3HAK
KiIaccu(puKanyuyu, OCHOBAaHWS Il OOOOIEHWS W CpPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (HOPMYIUPOBaTH ©  NPEOOpPA3OBHIBATH  CYKIICHHUS:
yTBEpAUTEIbHbIE W OTpHIATEIbHBIC, CIWHUYHBIC, YacTHbIE W OOIIHe,
YCIIOBHBIE;



BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U u
npoTuBopedrsi B (¢akTax, JaHHBIX, HAOMIOJACHWSIX U YTBEPKICHHSX,
MpeaiaraTh KpUTEPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;
JieNiaTh BBIBOJIBI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX |
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUESHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), TIPOBOJHUTH CAMOCTOSITEIIBHO HECIIOXKHBIE T0Ka3aTeIhCTBa
MaTeMaTHYecKux (akTOB, BBICTpaWBaTh AaApPTYMEHTAIUIO, TPHUBOIUTH
IPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIIOCOO pelIeHus y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BapUAHTOB peEUICHUS, BBHIOMpaTh Haubonee MNOAXOMAIMMNN ¢ y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarebCcKkue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCJIENOBATEIbCKUN HHCTPYMEHT IMO3HAHUS,
dbopMynHpoBaTh BOMPOCH, (UKCUPYIOIIKME MPOTUBOPEUYHE, MPOOIieMy,
CaMOCTOSTEIIbHO yCTaHAaBIMBaTh HCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3HUIHIO0, MHCHHCE,

IPOBOJUTH IO CaMOCTOATENbHO COCTaBJIEHHOMY IUJIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHNE 10 YCTAHOBIIEHUIO OCOOCHHOCTEHN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOABI M0 pe3yJibTaTaM
MPOBEAEHHOTO HAONIOACHUS, WCCIICIOBAHUS, OIICHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOllecca, a TaKKe BBIJBUTATh
MIPEATNOI0KEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTH HWH(OpPMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

BBHIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
nH(}OpMAIUIO Pa3TUYHBIX BUAOB U (HOPM IIPEICTABIICHNUS,

BBIOMpaTh (opMy TpeacTaBieHus HWHPOpMAIMM W UIUTFOCTPUPOBATH
peraemMbie 3aladyd  CXE€MaMM, JuarpaMMaMu, HWHOW Tpadukoil u ux
KOMOMHAIIUSIMU;

OIICHWBATh HAJIEKHOCTh HWHQPOPMAIIMK TI0 KPUTEPHUSIM, MPEII0KCHHBIM
yUHUTENIeM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAIbHbIC Y4eOHbIe 1elCTBUSA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCIIsIMUA O6H_I€HI/IH, SICHO, TOYHO, T'PAMOTHO BbIPA’XaTb CBOIO TOYKY 3PpCHUA



B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOJy PEIICHHUS
3aJ1a4l, KOMMEHTUPOBATh MOJIYYEHHBIN pe3yibTarT;

B X0Jle 00CYX/I€HHUs 33J]aBaTh BONIPOCHI IO CYLIECTBY 00CYK/1aeMOIl TEMBI,
npo0JIeMBbl, pelIaeMoil 3ajaur, BbICKa3bIBaTh UJEH, HAIICJICHHbBIE Ha MOUCK
pElIeHUs, COIMOCTaBIATh CBOU CYXIECHHS C CYXICHUSMU JPYrux
YYaCTHUKOB JHaliora, oOHapyXHBaTh pa3lWYhe M CXOJICTBO IMO3WIIUN, B
KOPPEKTHOU (hopme popMynrpoBaTh pa3HOTIacHsi, CBOM BO3PAKEHUS;
OPEICTaBISATh  pPE3yNbTaTbl  PELICHUS 3aJ1a4H, HKCIEPUMEHTA,
UCCIIEZIOBAHUS, IPOEKTA, CAMOCTOSITENIbHO BHIOMpATh (POpMAT BBICTYIICHUS
¢ y4€TOM 3aj1a4 Mpe3eHTANU U 0OCOOCHHOCTEH ayAUTOpUH;

MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U MHIUBUyJIbHON
paboOTHI NPHU PENICHUN YUYEOHBIX MAaTEMAaTUUECKUX 3a/1a4;

MPUHUMATh LI€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALINIO
COBMECTHON paloThl, pacnpenensiartb BHAbI padOT, JI0roBapHBaThCH,
oOCyXIaTh IPOLECC U Pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYIIOBbIX (opMax paboTel (0OCykaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBbI U IPYTUE), BHITOIHATH CBOIO YaCTh padOThI
U KOOPIAMHHMPOBAaTbH CBOM JACUCTBUS C JAPYTMMHM WICHAMH KOMAaHBI,
OLICHHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITh TUIAH, aJITOPUTM PEIICHHS 3a1adydl (WA €ro
94acTh), BBIOMpATh CHOCOO penieHus ¢ y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATh
BapUaAHTHI PEIICHUI ¢ y4ETOM HOBOI MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIA HHTEJLJIEKT:

BJIJIETh CIIOCO0AMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
peILIEeHHUsT MaTEeMaTUYECKOM 3a/1a4H;

NPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PELICHUU 3a7a4H,
BHOCHTH KOPPEKTHBHI B JEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH MOCTABJICHHOW LEIU U
YCIOBUSIM, OOBSCHSITh NPUYMHBI JOCTHXKECHUS WM HEAOCTIKECHUS 1IeJIH,
HaXOJIUTh OIIMOKY, TaBaTh OLICHKY MIPHUOOPETEHHOMY OTIBITY.



IHPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenus B 7 KJacce OOy4arolUWCS TOMYYUT CIEAYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Pacro3HaBaTh M3y4d€HHbIE Te€OMETpUYECKHE (UTYpBI, OMNPEAEsaTh HX
B3aMMHOE PpACIIOJIOKEHNE, H300pakaTh TeoMeTpudYecKne (QUrypsl, BBITIOJHATH
YEpPTEKHU MO YCIOBUIO 3ajaud. M3mepsATh JMHEWHBIE W YIJIOBBIC BEJIWYWHBL.
Pemrars 3a1aun Ha BEIYUCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jenatb rpyOyr0 OLIEHKY JMHEHWHBIX U YIJIOBBIX BEJIMYMH NIPEIMETOB B
peabHOM KU3HHM, Pa3MEpPOB MPUPOIHBIX OOBEKTOB. Pa3nmuarh pa3Mepbl STHX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCd NOpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
IPU3HAKHU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB IPHU PEILICHUHU 3a]1a4.

[IpoBOANUTE JTOTUYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCd NpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMAaHbl, NPOBEIAEHHOM K THUIOTEHY3€  MPSIMOYTOJBHOTO
TPEYTrOJIbHUKA, B PELICHUU T'€OMETPUUYECKUX 3a/1a4.

Onpenensarsd napamuieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yer
¢ HUMHU ceKylad. Onpenensars napayuiesIbHOCTh MPSAMBIX C MOMOILIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM NMPSAMOU 10 TOUEK APYTrOU MPSIMOM.

Pemrats 3amaun Ha KiteTyaroin Oymare.

[IpoBOUTH BBIYMCIECHUS W HAXOIUTh YWCIOBbIE W OYKBEHHBIC 3HAUYCHMUS
yIJIOB B TE€OMETPUUYECKHX 3aJ1ayaX C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJLHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECECYEHNUH JIBYX MapajuieIbHBIX NPSMBIX CeKylled. Pemare mnpakThdeckue
3a7]a4M Ha HAXOKJICHUE YIJIOB.

Brnagetp NoOHATHEM TE€OMETPUUECKOTO MeECTa TOYEK. YMETh ONPEAEIATH
OMCCEKTPUCY yIila U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK TeOMETPUUYECKUE
MeCTa TOYEK.

@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JIHaMeTpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSATh 3TU CBOMCTBA NIPU
pellIeHnu 3a7a4.

Brnagete moHsATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaThes (akTaMu O TOM, YTO OHMCCEKTPHUCHI YTIJIOB
TPEYroJIbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEIUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOU TOYKE.

Brnaaete noHsATHEM KacaTeabHOW K OKPYKHOCTH, ITOJB30BATHCS TEOPEMOM O
MEPIEHAUKYIISIPHOCTH KacaTeIbHOM U panyca, NPOBEIEHHOTO K TOYKE KACAHUS.



[Tosnp30BaThCA MPOCTEHIIMMU N€OMETPUYECKUMH HEPABEHCTBAMH, ITOHUMATh
UX IIPAKTUYECKUM CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHMSI C MTOMOIIBIO LIUPKYJISA U
JINHENKU.

K xoniy oOydenms B 8 KJiacce OOydYarOMUNCS TIOMYYUT CIIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI,
MIOJIb30BAThCS UX CBOMCTBAMU IPH PELIEHUH F'€OMETPHUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHUS MEANaH TPEyroJbHUKa (LEHTpa
Macc) B PELIEHUH 3a4a4.

BnaneTs noHsATHEM CpeqHEN JIMHUU TPEYTrOJbHUKA U Tpaneuuu, MPUMEHSThH
X CBOWCTBAa IPU PEIICHUM TeoMETpHYecKux 3aaad. [lomp3oBaTbes TeopeMon
Qajieca 1 TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJISl PELICHHUS
IPAKTUYECKUX 3a7a4.

[TpuMeHsTh npU3HAKKU NOJ00US TPEYTOJIBHUKOB B PEUICHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoirn Iludaropa st pemieHUs TeOMETPUYECKUX H
npakThuyeckux 3aaad. CTpouTh MaTEMaTUYECKYyI0 MOJEIb B NPAKTUUYECKUX
3a/1ayax, CaMOCTOSITENIbHO JIeJIaTh YEPTEXK U HAXOJUTh COOTBETCTBYIOIUE JJIUHBI.

Brnagets TNOHATUSMH CHHYCA, KOCHHyCa MW TaHI€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TpeyrojbHuKa. [101b30BaThCA ATUMU MOHATUAMH ISl PELICHUS
NPAKTUYECKUX 3a7a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IJIOLAAb TPEYTOJbHUKA U TIOIIAAH
MHOTOYTOJIbHBIX ~ GUTYp (MOJB3YSCh, Tl€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIy4eHHBIE YMEHHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagets NOHATUSMH BIOMCAHHOTO M UEHTPAJIBHOIO YIJa, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXIy XopAamu (CEeKYLIUMHU) U yTIe MEXIY
KacaTeJIbHOM Y XOPJI0W MPH PELICHUU F'€OMETPUUECKUX 3a]1a4.

Brnagets NMOHATHEM OIMCAHHOIO YETBIPEXYIOJIbHUMKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHNH 3a/1a4.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHUYECKHE
MOJIENIU JIJIS 3a/1a4 peajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHHUS
C MNpUMEHEHUWEM MoJo0Uus M TPUTOHOMETPUU (MOIB3YSICh, € HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K koHmy oOyuenuss B 9 kJjacce oOydyarolIUICS MOJYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKUHUU OCTPHIX YIJIOB, HAaXOIUTh C HX
MIOMOILBIO PA3JIMYHbIE AJIEMEHTHI MPSIMOYIOJBHOTO TPEYTOJIbHUKA («pelieHue



IOPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C HOMOIIBIO KaNbKYJIATOPA) AJIUHBI
Y YIJIbI 111 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUII HAXOXJICHHMS COOTHOLICHUH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKJICHUS Pa3Iu4YHbIX
AJIEMEHTOB TPEYIOJbHUKA («PEIIEHUE TPEYrOJbHUKOB»), MPUMEHATH HX MPHU
pPELICHUY T€OMETPUYECKUX 3a/1a4.

Bnagerp mnoHsATHMsMH  npeoOpa3oBaHMs  1OJOOMSA,  COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. Iloap3oBaThCs cBOMCTBAaMM MOAOOUS TPOU3BOIBHBIX
(¢uryp, ymeTb BBIUMCIATH JJIMHBI M HAXOJIWUTh YIJbl y NOAOOHBIX (QUTYP.
[IpumeHsATh cBOWCTBAa MOAOOMS B MPAKTUYECKUX 3a/Jadax. YMETh IMPUBOAUTH
pUMEpPBI NOJOO0HBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tosp30BaTECS TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpaMH, NOHMMAaTh WX TE€OMETPUUYECKUNA M (U3HUUECKUI
CMBICJI, NPUMEHATh HX B PELICHUU TEOMETPUYECKUX M (PU3NYECKUX 3adad.
[IpuMeHATH CKaIsIpHOE MTPOU3BEICHUE BEKTOPOB JIJIS1 HAXOXKACHUS JIIUH U YTJIOB.

[lonb30oBaTbCd METOAOM KOOPAMHAT HA IUJIOCKOCTH, MPUMEHATH €ro B
pELIeHNN T€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagete NOHATHSAMHM NPAaBHIBHOIO MHOTOYTOJIBHUKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH WM PaJMaHHON MEphI yIia, YMETh BBIUMCIATH IUIOIA/Ib
KpyTra u ero yactei. [I[pumMeHsTh NoydeHHbIE YMEHHS B MPAKTHYECKUX 3a/1ayax.

Haxonute ocu (MM LIEHTPHI) CUMMETpUU (UTYp, NPUMEHSTH JIBHXKEHHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTeMaTHYECKUE
MOJIENIN JUIS 3a/1a4 PeaIbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHUS
C TNPUMEHEHUEM TMOJI00Us U TPUTOHOMETPUYECKUX (YHKIUN (MOIB3YsACh, TIIE
HEO0OXO0JIMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

pa3MepoB IPUPOIHBIX
00bekTOB. Pazmuuats
pasmepsl STHUX
O0OBEKTOB IO TOPSIKY
BEJUYHHEIL.

7 KIIACC
I KoumnuecTBo yacoB DJIEeKTPOHHBIE CIHCOK HTOTOBBIX CI0CO0 OleHKH
AUMCHOBAHUC
Ne TpakTHdeckue (undposbie) IJIAHUPYeMBbIX HTOTOBBIX
Pa3acjoB M1 TEM KonTposibHbIe pe3yJabTaToB ¢ TLUIAHUPYEMBIX
n/n Bcero padoTHI o0pa3oBaTte/ibHbIE
HpOFpaMMbI paﬁOTbI YKa3aHnueM 3TamnoB pe3yJabTaToB
pecypcehbl ux ¢popmupoBaHus
-Pacno3naBath [MpakTHyeckas
N3y4YCHHBIC pabora;
TeOMETPHICCKIE
urypel, onpeaensits Peenne
ux B3aHUMHOC y‘le6HLIX u
pacrioyioxxeHue, TPAKTHKO-
u300paxKath OPUEHTHPOBAHHBIX
TeOMETPHICCKIE samau:
(UrypBbl, BHIOJIHATH Y CTHEIH
YEPTEXH 10 YCIOBHUIO )
o o11poc;
IIpocreiimme 3aIaMH.
ICOMCTPHYCCKHUC -U3meparsb Pelenue
(bHrypBI U UxX JIMHEHHEIE 1 YTJIOBBIC yqe6HLIX u
1 CBOICTBa 14 bubmorexa IOK BEJINIHHBL. HPAKTUKO-
1 ' https://m.edsoo.ru/7f415e2e | -Pemate 3amaunm Ha | gppentnpoBaHHBIX
3MEpERUC BBIYHCICHUE  JUTHH | 357194,
FCOMETPHUICCKUX OTPE3KOB WU BEJIMYUH
BEJINYUH YIJIOB.
Jenats rpyOyto
OLIEHKY JIMHEHHBIX U
VIJOBEIX  BEIUYHH
MIPEIMETOB B
peanbHOM JKU3HH,



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

-ITonb30Batbcs KontponbHas
IIpU3HAKaMU pabora;
paBeHCTBa
TPEYTOJIbHUKOB, Pemerne
UCIIONb30BaTh Yae6HbBIX u
TPU3HAKH M CBOUCTBA | npakTiko-
PaBHOGEPEHHbIX OPHEHTHPOBAHHBIX
TPEYTOMBHUKOB  TPH | 5o/ 1ay-
peLIeHNH 3a/1a4. N o—
-IIpoBoauTh ompoc;
JIOTHYECKUe
paccyXaeHus c Pemrenne
UCIIOTE30BaHHEM VIeBHBIX -
T 99 Bubnuoreka [JOK ZZEM:;p e NpaKTHKO-
PEYTOIBHIIEH https://m.eds00.rU/7f415628 | tomemoparscs ;’:;;fTHpOBaHHHX
IpU3HAKaMU
paBeHCTBa
NIPSMOYTOJIBHBIX
TPEYTrOJIBHUKOB,
CBOMCTBOM MeEJMaHBbI,
MPOBEAEHHOM K
THIIOTEHY3¢e
NIPSIMOYT OJIbHOTO
TpEyrojbHUKa, B
penieHnu
TeOMETPUYECKUX
3aj1ad.
-Onpenendarpb KoHnTponbHas
HapannenbHbre napajuieNbHOCTD pabora;
IpsIMBIE, CyMMa 14 bu6mmoreka LIOK TIIPSMBIX € TIOMOIIBIO
YIJIOB https://m.edsoo.ru/7f415e2e | Y108, KOTOpEIC | Pemenue
TpeyroNbHIKA o0pasyeT ¢ HUMH | yyeGHBIX U

cexymiasi. -

IIPAKTUKO-



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

OmnpenensiTs OPHEHTHPOBAHHBIX
HapajIenbHOCTh 3aj1ad4;
NMPSMBIX C TTOMOIIBIO VceTHbIi
paBeHCTBa ompoc;
paccTOsTHUI OT TOYEK
ONHOH mpsAMOH 10 Pewenue
TOYeK Jpyroii | y4eOHBIX "
IPSIMOM. IIPaKTUKO-
-Pemats 3aga4uu Ha OPHEHTHPOBAHHBIX
KJIeT4aToi Oymare. 3azad.
[IpoBoauts
BBIYUCJICHUSA u
HaXOJWTh YHCIIOBBIC
u OyKBEHHBIE
3HAYCHUA y1riioB B
TeOMETPUYECKUX
3ajadax c
UCIIONb30BaHUEM
CYMMbI yrioB
TPEYTOJIbHUKOB 51
MHOTOYTOJIbHHKOB,
CBOICTB YIJIOB,
00pa3oBaHHBIX  IIpH
IIEPECEYEeHUN  IBYX
TapaJuIeIbHBIX
HOpSMBIX CEKyILIEH. -
Pemats
MIPaKTHYECKHE 3a1aUH
Ha HaxoXKIeHHE
YIJIOB.
-Bnagers monstuem | KoHTponbHas
OKpyXHOCTb U reOMETPUYECKOT0 pabota;
KpyT. 14 bubnuotexa [JOK MecTa To4eK. YMeTh
I'eomerpuyeckue https://m.edsoo.ru/7f415e2e | OMPEACIATS Permenne
IIOCTPOEHUS 6HCCGKTPHC}’ yriau | yqeGHBIX u
CEpEeIVHHBIN

IIPAKTUKO-



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

NEPIEHIUKYIISIP K
OTpE3KY Kak
reoMeTpUUecKue
MeCTa TOYeK.
-dopmynupoBaTh
Onpe/esIeHuUs
OKPYXHOCTHU U Kpyra,
XOpABI U TUaMeTpa
OKPYXHOCTH,
M0JIH30BAThCS ux
CBOWMCTBaMHU. YMeETh
MIPUMEHSITD 9TH
CBOMCTBa pu
pelIeHny 3aaad.
-Bnagets moHsTHEM
OIMUCAaHHOU OKOJIO
TPEYroJbHUKA
OKPYXXHOCTH, YMETh
HaXOJUThb €€ LEHTP.
[Tonw3oBatbest
(dhakTamMu 0 TOM, 4TO
OHMCCEKTPHUCHI  YTIIOB
TPEYroJbHUKA
MepeceKaroTCs B
OJTHOM TOYKE, U O
TOM, YTO CEpEAUHHbIE
MEePHEeHIUKYISIPHl K
CTOpOHAM
TPEYroJbHUKA
nepeceKaroTcst B
OJIHOM TOYKE.
-Brnaners moHsTHEM

KacarelbHOU K
OKpPY>KHOCTH,
MIOJIE30BATHCS
TEOpeMON 0

HNEepHIEHAUKYISPHOCTU

OpUEHTHUPOBAHHBIX
3aj1ad4;

VceTHbIi
oTpoc;

Pewenue
y4eOHBIX "
MPaKTHKO-
OPHEHTHPOBAHHBIX
3azad.




KacaTeJIbHOH "

panwmyca,
IIPOBEIEHHOTO K
TOYKE KacaHus.

-ITonb3oBaThCA KontponsHas
MIPOCTEHIINMU pabora;
reoMeTPUYECKUMU
HCpaBCHCTBAMH, Pemenne
MOHUMATh MX | yueGHBIX u
MPAaKTUYECKUI TIPaKTHKO-
CMBICL. OPHEHTHPOBAHHBIX
IosTopenue, G LOK Tposozuirs sazad;
HNOJINOTCKA OCHOBHBIC 9
00001IeHnE 4 VcTHbIH
N https://m.edsoo.ru/7f415e2e | reomerpuyeckue ompoc;
3HAaHUU MIOCTPOCHHS C
IMOMOILBIO LIMPKYJIS 1 Pemenue
JMHEHKH y4eOHBIX n
MIPAaKTUKO-
OpPUEHTUPOBAHHBIX
3azad.
OBILIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne n/m P Kontpoabubie | IlpakTuueckue (it pp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
. bubnmoreka [JOK
1 4 12 1
CTPIPEXYTOIBHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3Kax, MOJ00HbIE 15 1 bubmorexa [TOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomans. Haxoxaenue miomanein
3 Tpe HIOJfLHI/IKOB u fmoro OJ'II:HSIX ¢bur 14 1 bubmorexa [TOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHBIX GuUryp
4 Teopema ITudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpYKHOCTH. Brincanuseie n
5 OIHMCaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bub6nuorexa [IOK
Kacarenbnblie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoteka [IOK
IT i 4 1
6 OBTOPCHHE, 0000LCHHE SHAHHH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (it pp )
NMpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmorexa LIOK
CUHYCOB. Pelienne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue mogobuss. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK
4 9 1
JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH htts://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 01? HOCTH | ILJIO yel; b Kpyra 8 8 bubnmorexa LIOK
Py = HV pyra. https://m.edsoo.ru/7f41al2c
Beruucnenue momaaen
bu6nuorexa [JOK
6 6
JlBIKEHIS TIOCKOCTH https://m.edsoo.ru/7f41al2c
; [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A . 9 bubnuorexa [JOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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