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HOACHUTEJBHASA 3AIIUCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX PA3ZEJIOB IIKOJbHON MAaTEMAaTHKH, UMEIOLIMI CBOEH
Lenpl0 00€cleYuTh HM3y4YeHHE CBOWCTB M pa3MepoB (GUIYp, MX OTHOIIEHUI W B3aUMHOE
pacronoXeHue, ONUpaeTcs Ha JIOTUYECKYHO, J10Ka3aTelIbHYI0 JHMHMIO. LIeHHOCTh u3ydeHusd
reOMETPUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs 3aKI0YaeTCs B TOM, YTO 00y4aronmnics
YUUTCS TPOBOAUTH JOKA3aTENIbHBIE PACCY)XKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKIHOYEHMUS,
JIOKa3bIBaTh HCTHUHHBIE YTBEPXKJIECHHUS M CTPOUTh KOHTPHPUMEPHl K JIOKHBIM, IPOBOAMTH
paccyXJIeHusi «OT MPOTUBHOT0», OTINYATh CBOMCTBA OT MPU3HAKOB, (popMyIHpoBaTh OOpaTHbBIE
YTBEPKJICHUS.

Bropoil enbo u3ydeHns reoMeTpun SIBJISIETCSl UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IpU
pEIIEHNN KaK MaTeMaTU4EeCKUX, TaK U TMPAKTUYECKUX 3a]ad, BCTPEHAIOLUIMXCA B pEabHOU
xu3HH. OOydaromMics JODKEH HAayYUThCS ONPEAETHTh TeOMETpUYecKylo (urypy, ommcartb
CIIOBAaMH JIaHHBIM 4epTEX MJIM PUCYHOK, HAUTHU ILIOINAJb 3€MEJIBHOTO y4YacTKa, pacCuUTaTh
HEOOXOJUMYIO [UIMHY OITOBOJIOKOHHOrO Kabenss WM TpeOyemble pa3Mepbl rapaxa Juls
aBTOMOOWIISI. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JUHUSA B U3YYEHUH TI'€OMETPUH.
IIpu pemeHMn 3amay  NOPAKTUYECKOrO  XapakTepa OOy4alOUIMHCS  y4uTCid  CTPOMTH
MaTEeMaTUYECKUE MOJEIM pEaJIbHbIX JKU3HEHHBIX CHUTYyallUid, HPOBOAMUTH BBIYMCIECHUS U
OLIEHUBATh a/1EKBATHOCTh MOJYYEHHOI'O PE3yJIbTaTa.

Kpaiine Ba)kHO MONYEPKUBATH CBSA3U T'€OMETPUU C APYTUMH YUEOHBIMHU IpeIMETaMHu,
MOTMBHPOBATh  HUCIOJb30BAaTh  ONpENENEHUS TEeOMETpUYecKuX (uryp u  MOHATHIA,
JI€MOHCTPUPOBATH IPUMEHEHUE MTOJIy4YEHHBIX YMEHUH B (U3MKE U TeXHUKE. DTU CBSI3U HanboJee
SIPKO BUAHBI B TeMax «Bektops», « Tpuronomerpudyeckiue COOTHOLIEHU Y, «MeTo1 KOOpAUHATY
u «Teopema [Tucdaropar.

VYuebublit kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jeibl COJIEpPKAHMSL:
«[eomerpuueckue GUTYpel W HX CBOWCTBa», «VI3MepeHHE TeOMETPUYECKUX BEITUYUHY,
«/lekapToBbl ~KOOpAMHATBI Ha IUIOCKOCTH», «BekTopbl», «/IBHJKEHUS  MIIOCKOCTH,
«[IpeobpazoBaHus TOTOOHS.

Ha usyuenne yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kinacce — 68 yacoB
(2 vaca B Henemo), B 8 kmacce — 68 yacoB (2 vyaca B Hezlen0), B 9 kiacce — 68 gacoB (2 yaca B
HEJICIIO).



COILEPKXAHUE OBYYEHUA
7 KJIACC

HavanbHuble moHATHA TeomeTpud. Touka, mpsimMasi, OTPe30K, Jyd. Yrona. Buubl yrios.
BeprukanbHsle W cMexHblEe yrabl.  buccektpuca yruma. JlomaHas, MHOIOYTOJIBHHK.
[TapanienbHOCTh U NEPHIEHANKYIAPHOCTD MIPAMBIX.

Cummetpuunbsle ¢purypsl. OCHOBHBIE CBOHCTBA OCEBON cUMMeETpuu. [IpuMepsl cuMMmeTpun
B OKPY’KarOIIEM MHpE.

OCHOBHBIE TMOCTPOEHMSI C TIOMOIIBIO LMUPKYJIsd K JuHeWku. TpeyroabHuk. Beicorta,
Me/MaHa, OUCCEeKTpHCca, UX CBOMCTBA.

PaBHOOEpEeHHBIN 1 pAaBHOCTOPOHHHN TPEYroabHUKH. HepaBeHCTBO TpEyroabpHUKA.

CpoiicTBa M TpHU3HAKU PpPaBHOOEIPEHHOro TpeyronbHUKa. llpu3Hakm paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NPU3HAKM NapaulesbHBIX NpsAMbIX. CyMMa YrjoB TpeyrojibHHKa. BHemHune
YTJIbI TPEYT OJIBHUKA.

[TpsimoyronbHbIil TpeyronbHUK. CBOHCTBO MeIMaHbl NPSIMOYTOJIBHOTO TPEYrOJbHUKA,
NpOBENEHHON K TunoTeHy3e. [Ipu3Hakum paBeHCTBA IPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB.
[IpssMOyTOJIBHBIN TPEYTOJNBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMETpUu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o0 OoJbleM yrie U 0oJiblIel CTOPOHE TpeyroiabHuKa. [leprneHanKynsp u HaKJIOHHAS.

I'eomerpuueckoe mecto Touek. buccekTpuca yriia U CepeaWHHBIN TEPHEHIUKYISIP K
OTpE3Ky KaK Fr€OMETPHUYECKHE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOplJa M JHAMETpP, UX CBOMCTBA. B3aumMHOE pacnonoxeHue
OKpYKHOCTH M mpssMoi. KacatenpHasd n cekymas K OKpYXKHOCTH. OKpYKHOCTb, BIIMCAHHAs B
yroi. Brimcannas ¥ onucaHHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KUIIACC

YersipéxyronsHuku. [lapamrenorpamm, ero Npu3HaKd M CBOMcCTBA. YacTHbIE cCilyyau
napajuiesIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajJpaT), UX NMpPHU3HAKU M CcBoiicTBa. Tpamenus,
paBHOOOKas Tpamenus, e€ cBoicTBa U mpu3Haku. [IpsMoyronpHas Tpanemnus.

Meron ynsoenuss menuansl. LlenTpanbHas cummerpus. Teopema Paneca U Teopema o
IIPOITOPLIMOHAJIBHBIX OTPE3KaX.

CpenHue JIMHUYM TPEYroJibHUKA U Tpamnenuu. LlenTp Mace TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, Kodhdumuent mogodus. [IpuzHaku momoOusi TpeyroabHUKOB.
ITpumeHneHune noxodus Npu peLIeHUH NPAKTHUECKUX 3aau.

CroiicTBa 1uiomaaei reomerpuueckux guryp. dopmyinsl Ui IUIOMIAAU TPEYroJbHUKA,
napaesorpamma, pomoa u Tpanenuu. OTHOIIEHHE MIIOMIAIeH MTOA00HBIX PUryp.

Brruncnenue niomanei TpeyrolbHUKOB U MHOTOYTI'OJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema Ilucdaropa. Ilpumenenue teopembl Iludaropa npu pemeHHH HPaKTUYECKUX
3ajad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yrjla IpSAMOYTOJIBHOIO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIeCTBO. Tpuronomerpuyeckue GyHkiuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTPaJbHBIE YIJIbl, YIOJ MEXIYy KacaTeabHOM M XOpPAOW. YTIJBI MEXIY
XOpAaMM M CEeKyIIMMH. BrnucanHble W  ONHMCaHHBIE YETBIPEXYTOJBHHUKH. B3anmHoe
pacnoniokeHue AByX OKpyxkHoctell. Kacanue okpyxknocted. OOmme KacaTelnbHbIE K JABYM
OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TtaHreHc yrioB oT 0 go 180°. OcCHOBHOE TPHUTIOHOMETPUUYECKOE
TOXAecTBO. DOpPMYIIBI TPUBEIECHUSI.



Pemenue TpeyronpHukoB. TeopemMa KOCHMHYCOB U Teopema CHUHYCOB. PelieHue
MIPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [Tomobue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpoOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYLIHUX,
TEOpeMa O KBajipaTe KacaTeJIbHOi.

Bektop, ammHa (MOAysb) BEKTOpPA, COHAINPABJICHHBIE BEKTOPBI, IPOTUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALMM HAJ
BEKTOpaMu. PaznokeHne BEKTOpa 1o JBYM HEKOJUIMHEAPHBIM BeKTopaM. KoopauHaTel BEKTOpA.
CkanspHoe nNpon3BeAeHUE BEKTOPOB, IPUMEHEHHE Il HAXO0XKACHUS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YpPaBHEHUsS MNPSIMOM M OKPYXKHOCTH B
KOOpJAMHATaX, IEPECEYEHUE OKPYKHOCTEN U MPAMBIX. MEeTO KOOpAMHAT U €ro IPUMEHEHHE.

IIpaBunbHBIE MHOTOYrONBHUKH. J[IMHA OKpykHOCTU. ['panycHas u paauanHas mepa yria,
BBIYUCIICHHE JUIMH 1yT OKpYKHOCTEH. I1momans kpyra, cektopa, CErMeHTa.

JIBrKeHMsI TIIIOCKOCTH ¥ BHYTPEHHHE CUMMETpUU (UTYp (9JIeMEeHTapHbIe TPECTaBICHNUS).
[TapannensHbiii nepenoc. [ToBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUS MporpaMmbsl y4deOHoro kypca «I'eomerpus»
XapaKTEpU3yIOTCA:

1) naTpuoTHYecKoe BOCIUTAHUE:

NpOsIBJICHMEM HHTEepeca K NPOIUIOMY W HACTOAILIEMY POCCHMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHHEM K JOCTI)KEHHMSIM POCCHMCKMX MaTEeMaTHKOB M POCCHICKON
MaTEMAaTUUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JOCTUKEHUH B APYTrUX HAyKax M MPUKJIATHBIX
chepax;

2) rpaskaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTbIO K BBIITOJIHEHHIO OO0S3aHHOCTEH Tpa)<IaHWHA W peajM3allud €ro Ipas,
Ipe/CcTaBIeHUEM O MaTeMaTHMYECKUX OCHOBaX (DYHKIMOHUPOBAHMS PA3NIUYHBIX CTPYKTYD,
SBJIEHUH, TIpoLeayp IpaXJAaHCKOro odliecTBa (Hampumep, BHIOOPHI, ONPOCHI), FTOTOBHOCTBIO K
OOCYXJCHHMIO 3THYECKUX IPOOJIEM, CBSI3aHHBIX C NPAKTUUECKMM MPUMEHEHHEM JOCTHXKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-3THUECKUX IIPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) Tpy1oBOE BOCTIMTAHHE:

YCTaHOBKOH Ha aKTMBHOE y4YacCTHE€ B PEIICHUU IPAKTHUYECKUX 3alad MaTEeMaTU4YECKOU
HaNpaBJIeHHOCTH, OCO3HAHNWEM Ba)KHOCTH MaTeMaTUYECKOro o0pa3oBaHMs Ha NPOTSKEHUU BCei
KHM3HM IS YCIIEUIHOHN NMpo(eccuoHaNbHON eATeNIbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEH Hid,
OCO3HaHHBIM BHIOOPDOM M TIOCTPOEHUEM WHJMBHUIYyaJbHOM TpaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX [JIAHOB C y4ETOM JIMUHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M JCTETUYECKOMY BOCHPUITHIO MATEMAaTUYECKUX
00BEKTOB, 3314, PELICHUH, pacCyKICHUH, YMEHUIO BUAECTh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpHEeHTalluel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBJICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTUSl 4YEIOBEKa, MPUPOABI W 00IlecTBa, MOHUMAHUEM
MaTEMAaTUYECKOM Hayku Kak c(epbl 4elOBEYECKOW IesATEIbHOCTH, 3TaloB €€ pa3BUTUA U
3HaYUMOCTH I Pa3BUTHS LIMBUIIM3ALMM, OBJIAJIEHUEM S3bIKOM MAaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTypoll Kak CpeICTBOM IIO3HAHUS MMpa, OBJAJAECHUEM MPOCTEHIIMMU HaBBIKAMU
UCCIIEI0BATEIbCKON JEATENBbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (opMHpOBaHHEe  KYJBTYPbI  310pPOBbS H
3MOLHOHAJBHOIO 0J1arONOJIyYHS:

TOTOBHOCTbIO IPUMEHSITh MaTeMAaTUYECKUE 3HAaHHUA B HHTEpecax CBOErO 3/10pOBbS,
BEJICHUSI 3/10pOBOro o0pa3a »KM3HU (340pOBOE MHUTAHKE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U
OTABIXa, pEryispHas (usnueckas aKkTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKA peQIeKCHH,
IIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TAaKOTr'0 Xe MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0TMYECKOEe BOCIIMTAHME:

OpHEHTAaLlMENW Ha NMPUMEHEHHE MAaTEMAaTUYECKUX 3HAHMW JUI pelleHMs 3ajad B 00JacTu
COXPaHHOCTH OKpY’Kalollleil cpelbl, IUIAHUPOBAHUS IOCTYNIKOB M OLIGHKHM HX BO3MOMKHBIX
MOCNIEACTBUN I OKpYXKarolell cpenbl, OCO3HAHUEM IJI00ATBHOTO XapaKTepa AKOJIOTHMYECKUX
po0JieM U MyTel UX penieHus;

8) aganTanus K N3MEHAOIMMCH YCJIOBHAM COLUATBHON M NPUPOAHOH Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUSX HEOINPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUUYECKYIO E€ATEIbHOCTh, B TOM YHCIIE€ YMEHHUE YUUTHCA y JPYrUX
Jrofiel, TpHoOpeTaTh B COBMECTHOM AESITENbHOCTH HOBBbIE 3HAHMS, HAaBBIKU U KOMIETEHLUU U3
OIbITA JPYTHX;



HEOOXOAMMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHUU, B TOM 4Hciie GOpMyJIHpPOBATH UIEH,
MOHSTHUS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM UYMCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYalUlO, BOCIPUHUMATh CTPECCOBYIO
CHTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpMEp, KOPPEKTHPOBATH MPHUHHUMAEMbIE PEIICHUS H
neiicTBUs, (HOPMYITUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBHS, (OPMHUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHbIC YHUBEpPCAJbHbIC YUeOHbIE NelCTBUS

Ba3oBbie jjornyeckue AeicTBUA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEeMAaTUYECKUX OOBEKTOB, MOHITHH,
OTHOUIEHUH MEXIy MOHATHAMH, (OpMyIupoBaTh ONpENeNeHUs] IOHATUM, YyCTaHaBIMBaTb
CYLIECTBEHHBII NMPU3HAK KJIacCU(UKALUK, OCHOBAHUS 11l 0000IEHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOIMMOT0 aHAJIN3a;

BOCHpPUHUMATh, (OPMYIMPOBATh M MNpPeoOpa3oBBIBATh CYXKACHUS: yTBEPAUTENbHBIE W
OTpULIaTeNbHbIE, €AMHUYHbBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpeUUs B (paKkTax, JaHHBIX,
HaOJIIOJIEHUSIX M YTBEPXKAEHUAX, Mpengaratb KPUTEPUM /Ui BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

JeNaTh BBIBOABl C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIIOU€HU A, YMO3aKIIOUEHUH 110 aHAJIOT U Y,

pa3bupaTh [JOKa3aTeNbCTBA MAaTEeMAaTHUYECKUX YTBEPXKACHUH (IpsAMble M OT MPOTUBHOIO),
MPOBOIUTH  CAaMOCTOSTEIbHO  HECJIOKHBIE JO0Ka3aTeNbCTBA  MaTeMaTH4YeCKHMX  (aKToB,
BBICTPaWBaTh AapPryMEHTAIMIO, IPUBOAMTH TIPUMEPbl U KOHTPIPUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKCHUS;

BBIOMpaTh Croco0 pelieHus y4yeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIIEHUS,
BBIOMpaTh HanboJee MOAXOAAIIUN C YIETOM CAaMOCTOSITENIFHO BBIICTICHHBIX KPUTEPHEB).
Ba3oBbie ucciaenoBarebCckue 1eiCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK HMCCIIEAOBATENLCKUI WMHCTPYMEHT TO3HAHUSA, (opMysmpoBaTh
BONPOCH], GUKCUPYIOIME POTUBOPEUHE, ITPOOJIEMY, CAMOCTOSTENBHO YCTaHABIMBATh HCKOMOE
1 TaHHOEe, (P OPMHUPOBATh T'MIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IIPOBO/IUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIAHY HECJIOXKHBINA SKCIIEPUMEHT, HEOObIOE
HCCJIEZIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEW MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHUMOCTEH
00BEKTOB MEXAY CO0O0i;

CaMOCTOSITENIbHO (OPMYIMpPOBaTh O00OOLIEHHS M BBIBOJABl IO pe3yjibTaTaM HPOBEIEHHOIO
HaOJI01eHMs], UCCIIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3yJbTaTOB, BBIBOIOB U
0000IIIEHNH;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE IIPOLIECCA, a TAK)KE BBIIABUraTh NPEANOJIOKEHHUS O €ro
pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora c unpopmanueii:

BBISIBJSITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMALMM, ITaHHBIX, HEOOXOIUMBIX MJIf
peleHus 3aauu;

BBIOMPATh, AaHATU3UPOBATh, CHCTEMATU3HPOBATh U HHTEPIPETHPOBATH NHPOPMAIUIO PA3ITUIHBIX
BUJIOB U (hOpM TIpeacTaBICHUS;

BbIOMpaTh (GopMy MpEACTaBieHHUS HHGOOPMALMM U WIUTIOCTPUPOBATH pelIaeMble 3aJauyu
cXeMaMH, uarpaMMaMu, HHOHM TpaduKoil 1 ©X KOMOMHAIUSIMU;

OLIEHMBATh HaA&KHOCTb MH(OpPMALMM 1O KPUTEPUSAM, MPEIJIOKEHHBIM YUHUTEIEM WU
copMyIMpPOBAaHHBIM CaMOCTOSITEIBHO.



KoMMyHuKaTHBHBIE YHMBepCAJIbHbIEe YUeOHbIe NeliCTBHUS:

BOCIIPMHUMATh U (POPMYIHMPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBUSAMH U IEJIIMHU OOIIEHUS,
SCHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IUCbMEHHBIX TEKCTaXx,
JlaBaTh MOSICHEHUS 110 XOAY PEIICHUS 3a/1aul, KOMMEHTHPOBATh OJTY4YECHHBIH pe3yIbTaT;

B XOJe OOCYyXJEHHUs 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYKIAeMOH TeMbl, IPOOJIEMBI,
pemaeMoii 3a/1a4yy, BBHICKA3bIBAaTh /€U, HAlleJIEHHbIE HAa MOMCK PEIIEHUS, COMOCTaBISATH CBOU
CYXKJIEHUS C CYXXICHMSMU APYTUX YYACTHUKOB JAMajiora, oOHapyXHBaTh pasziHyude U CXOJCTBO
MO3ULINH, B KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIACHS, CBOM BO3PaXKECHUS;

NPEACTaBIATh PE3YyibTaThl pELICHHUs 3aJauyM, OKCIEPUMEHTa, WCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJad Mpe3eHTaluu U
0COOEHHOCTEN ayIuTOPUH;

MIOHMMAaTh M HCIOJIb30BaTh MPEMMYLIECTBA KOMAHJHOW M HWHAMBHAyaJIbHOW paOOThl mpu
peneHnn y4eOHbIX MaTEeMaTHIECKUX 3a/1a4;

IPUHUMATh 11€Jb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM palboThI,
pacnpenensiTh BUABI paboOT, AOroBapuBaThcs, OOCYXKJIaTh IPOLECC M pe3yibTaT padoThl,
0000111aTh MHEHHS HECKOJIbKUX JIFO/IEH;

y4acTBOBaThb B TIpyHIoBBIX (opmax paOoTbl (00CyXkaeHHs, OOMEH MHEHHMSIMH, MO3IOBbIE
LITYpMbl U JPYTHE), BBIIOJHATH CBOK 4YacTh pabOTbl U KOOPAMHUPOBATH CBOMU JCHCTBUS C
IPYrMMH 4YJIEHAMHM KOMAaHJbl, OL[EHMBAaTh KadeCTBO CBOEr0 BKJIaJAa B OOMIMH HPOXYKT IO
KpUTEpUsM, cPOpPMYyINPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBEpPcaIbHbIE yieOHbIE 1eiicTBHSA

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AJTOPUTM peIIeHUs 3aj1adu (WM €ro 4acTh), BBIOHpATh
cmocod pemeHUS ¢ y4E€TOM UMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOW MH(OpMAIUH.
CaMOKOHTPOJ1b, IMOIIUOHATbHBIA NHTEJJIEKT:

BIIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOIS TIpollecca M pe3yibTara perieHus
MaTeMaTHYeCKON 3a7a9;

MPENBUACTh TPYMAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh TIPH PEIICHUH 3a/ladyd, BHOCUTH
KOPPEKTHUBBI B JEATEIHLHOCTH Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJIEHHBIX OIIUOOK,
BBISIBIIGHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJibTaTa JACSITEIbHOCTH TIOCTaBJICHHOM IEIM U YCIIOBHSIM,
OOBSACHATHh IPUUUHBI TOCTHXKCHHSI WM HEIOCTHXKCHUS 11€J1M, HAaXOUTh OINOKY, JaBaTh OICHKY
PHOOPETEHHOMY OIIBITY .

INPEAMETHBIE PE3YJIbTATDI

K xonny oOyueHus B 7 KkJjacce oOydaroIIuiics MOJIYYHUT CIEAYIOLIME HpeIMEeTHbIE
pe3ynbTaThl:

PacriosHaBaTh HM3yYECHHBIC TCOMETPUYECKHE (UTYpPBI, OINPEACHiaTh HMX B3aHMMHOE
pacmoyioKeHHE, H300pakaTh T'€OMETPUYECKHUE (UTYPBI, BBIOJHATh YEPTEKH IO YCIOBHUIO
3aJa4H. I/I3MepﬂTB JIMHEWHBIE U YIJIOBBIC€ BCJIMYWHBI. Pemats 3aJa4 Ha BBIYUCICHUE JINH
OTPE3KOB U BCJIMUUH YTJIOB.

Henath rpyOyr0 OLICHKY JMHEWHBIX W YTJIOBBIX BEJIMYHMH MPEIMETOB B PEATbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3znnyaTh pazmMepsl 3TUX 00BEKTOB MO MOPSAKY BEIUIHHBIL.

CTpouTh UEPTEKU K TEOMETPUUECKUM 3a7auaM.

ITosnb30BaThCA NpPU3HAKAMU DPABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAaTh IPU3HAKU U
CBOMCTBA paBHO6eJIpeHHI)IX TPCYT'OJIbHUKOB IIpU pCHICHUHA 3a/1a4.



[IpoBOaUTE TOrMYECKUE PACCYKAEHUS C UCIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYroJbHUKOB, CBOWCTBOM
ME/IMaHbl, TNPOBEAEHHOM K THUIOTEHY3€ MPSAMOYIOJbHOIO TPEYrojbHUKA, B PpEIICHUU
reoMeTpUYEecKuX 3a1ad.

OnpenenaTs mapajuieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOphIEe 00pa3yeT ¢ HUMH
cekymias. Onpenensrs MapayieNbHOCTh MPSMBIX C TTOMOIBIO PAaBEHCTBA PACCTOSIHUI OT TOYEK
OJIHOM MPAMOM 10 TOUEK APYTOr MPSIMOM.

Pemats 3aaum Ha KieT4aToi Oymare.

[IpoBOANUTH BBIUMCICHHUS M HAaXOJUTh YUCIOBbIE M OyKBEHHbIE 3HAUYEHUS YIJOB B
FeOMETPUYECKUX  3a/JadyaX C  HCIOJb30BAHMEM CYMMBI  YIJIOB  TPEYTrOJbHUKOB H
MHOTOYTI'OJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX IpU MNEPECEUEHHM JBYX MapalIesIbHBIX
NpsSIMBIX CEeKylIel. PemaTh npakTuyeckue 3aaun Ha HaX0KJACHUE YTJIOB.

BrnaneTs moHATHEM IeOMETPUYECKOr0 MECTa TOYEK. YMETh OIPEeNsiTh OMCCEKTPUCY yria
Y CEpEUHHBIN MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

dopMmyMpoBaTh ONpPEAETICHUS OKPYKHOCTH M Kpyra, XOpAbl M MaMeTpa OKpY>KHOCTH,
N0JIb30BATHCSl UX CBOWCTBAMHU. YMETh PUMEHSTh 3TH CBOMCTBA IPU PEIIECHUH 3a/]1a4.

Bnaners noHATHEM ONMCAaHHON OKOJIO TPEYrOJbHHMKA OKPY)KHOCTH, YMEThb HAaXOIUTh €€
ueHTp. [lonp3oBaTbes pakTamMu O TOM, YTO OMCCEKTPUCH! YIJIOB TPEYroJIbHUKA EPECEKAIOTCS B
OJHOW TOYKE, U O TOM, 4YTO CEpEIUHHbIE MEPIEHAUKYJIAPbl K CTOpPOHaM TPEYyroJIbHUKa
IepeceKarTcsa B OAHOM TOUKE.

Brnageth mNoOHATHEM KacaTeNbHOM K  OKPYXKHOCTH, II0JIb30BaThCi TEOPEMOM O
MEPIIEHANKYIAPHOCTH KacaTeJIbHOM U pajuyca, IPOBEAEHHOIO K TOUKE KaCaHUS.

[Tonp30BaThCs MPOCTEUIIMMH TE€OMETPUUYECKMMU HEPaBEHCTBAMH, IIOHMMAaThb UX
MIPaKTUYECKUN CMBICIL.

[TpoBOANUTE OCHOBHBIE FT€OMETPUUECKHE TOCTPOCHHUS C IOMOUIBIO IUPKYJIS ¥ JIMHEUKH.

K konnmy oOydenus B 8 kJjacce oOyuarommiics MOMYYHMT CIEIYIOUME IPEIMETHbIC
pe3yJIbTaThl:

PacniozHaBaTh OCHOBHBIE BHUbl YETHIPEXYTOJLHUKOB, UX 3JIEMEHTHI, MOJb30BATHCS HX
CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1ay.

[IpuMeHATH CBOWCTBA TOYKM IEpeceUeHUss MeAMaH TpEyroibHUKa (IleHTpa Macc) B
pelleHu  3a1a4.

Brnaners noHATHEM CpeqHEN JIMHUU TPEyroJIbHUKA U Tpaleluy, MPUMEHATh UX CBOWCTBA
IIpU pEIIeHUH reoMeTpudeckux 3amad. Ilomp3oBatbest Teopemont daneca U TEopeMoOil O
MIPOIOPLIMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PELICHUs IPaKTHUECKUX 3a/1ad.

[TpuMeHATH TPU3HAKYU OO0 TPEYTOJIbBHUKOB B PEIIEHUU T€OMETPUUYECKUX 3aau.

[Tons3oBaThcsi Teopemoit [ludaropa ang pemeHUs TeOMETPUYECKUX U TMPAKTHUYECKUX
3anad. CTpouTh MaTeMaTHYECKYI0 MOJEb B NPAKTUYECKHX 3aJayax, CaMOCTOSTENbHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE AJINHBI.

Bnaners moHATHSIMM CHHYCA, KOCHHYCAa M TaHI€HCa OCTPOro yrija MpsSMOYIOJbHOI'O
TpeyroibHuKa. [1071630BaTbCSl 3TUMU MOHATUSAMU /IS PELISHUS] TPAaKTUUECKUX 3a/1a4.

Beruucnare  (pa3iMuHBIMU - CIIOCOOAMM)  IUIOMIAQJb  TPEYTrOJbHMKA W IUJIOIIAJU
MHOTOYTONIBHBIX ~ GUryp (IONB3YSCh, TJ€ HEOOXOAMMO, KalbKyIsiTopoMm). [IpuMeHsTH
MOJIyYeHHbIE YMEHUS B IPAKTUUECKHUX 3a/1auax.

Bnaners MOHATHSMU BIMCAHHOTO M LIEHTPAJBHOIO YIJIa, MCIIOJIB30BATh TEOPEMBI O
BIMCAHHBIX YIJax, YIilax MEKIY XOopJAaMH (CEeKyLIMMH) U yrie MEXKIy KacaTeJIbHOM M XOpIoi
MIPU PEIIEHUU T€OMETPUUYECKHUX 3a/1ay.

BrnageTh MOHSTHEM OMMCAaHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA OMMCAHHOIO
YEeThIPEXYTOJIbHUKA MTPU pPEUICHUH 3a/1a4.

[TpuMeHATh MOJTy4YeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJEIH JJIs
3a/1a4 pea’dbHOMN KU3HU U MPOBOJUTH COOTBETCTBYIONIME BHIYMCIEHUS C MPUMEHEHHEM 0100us
U TPUTOHOMETPHH (ITOJIb3YSICh, TJI€ HEOOXOANUMO, KaJbKYISATOPOM).



K koHnmy oOydenus B 9 kjacce oOyyaromuiics MHOJYYMT CIEAYIOLME MpPeIMETHbIE
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKUE (QPYHKIMHM OCTPHIX YIJIOB, HAaXOAUTh C HMX IOMOIIBIO
pa3iuyHble  3JIEMEHTbl  MPSAMOYIOJbHOI'O  TPEYrojbHHUKAa  («pellieHHue MPSAMOYIOJbHBIX
TPeyroJbHUKOB»). HaxonuTh (¢ MOMOIIBIO KaJbKyJISATOpa) JJIMHBI U YIJIBI AT HETAOJMYHBIX
3HAYCHUM.

[Tonp3oBaThCst (popMysiaMu IPUBEIEHNUS M OCHOBHBIM TPUI'OHOMETPUUYECKHM TOXIECTBOM
JUISL HAXOKJIEHHsI COOTHOILIEHUH MEKy TPUTOHOMETPHUYECKUMU BETUNINHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCMHYCOB JJIs1 HAXOKJIEHUS Pa3JINUHBIX 3JIEMEHTOB
TPEyrojbHUKa («pEelIeHHE TPEYrOJbHUKOBY), MPUMEHSATh UX IpPHU PEIIEHUH T'eOMETPUUYECKUX
3a/1ad4.

Brnanets nonsTusMU npeoOpa3oBaHuUs MOJ00MsI, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. Ilonp3oBaTecs cBOMCTBaMU OO0 IPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH JJIMHBI U
HaXOJUTh yIibl y NoN00HBIX (uryp. [IpuMeHsATh cBOMCTBA 10100MS B MPAKTUYECKUX 3a]ladyax.
YMeTh NpUBOJUTH IPUMEPHI MTOT00HBIX GUTYp B OKPYXKAIOIIEM MHUPE.

ITonp30BaThCs TEOpEMaMM O IPOM3BENEHUHM OTPE3KOB XOPH, O NMPOU3BEIECHUM OTPE3KOB
CEKyLIMX, O KBaJpaTe KacaTeIbHOMU.

[Tonp30BaThCs BEKTOpPaMH, MOHUMATh MX TEOMETPUYECKUN M (QU3MUECKUH CMBICI,
IPUMEHATh UX B PEIIEHUM TEOMETPUUECKMX M (¢u3ndeckux 3anad. I[IpumeHsaTs ckaisgpHoe
IIPOU3BEJCHUE BEKTOPOB [UIsl HAXOXKAEHMSI JUIMH U YIJIOB.

ITonp30BaTbC METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PELICHUHU
reOMETPUYECKUX U IPAKTUUECKUX 3a/a4.

Branets MOHATHAMU NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXHOCTH, JUIMHBI AYTH
OKPYKHOCTM M paJAMaHHOW MeEphl yria, YMETb BBIYMCIATH ILIOMIAJb Kpyra M €ro 4acTew.
[IpumeHATE ONy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MM LEHTPHI) CUMMETpUH (UTYp, MPUMEHATh JIBM)KEHHS IUIOCKOCTH B
MPOCTENIUX CITyYasiX.

IIpuMeHsATh TOJIydEHHBIC 3HAHUS Ha IPAKTUKE — CTPOMTh MATEMATHYECKUE MOJEIH IS
3a/1a4 peajbHOMN KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYMCICHUS C PUMEHEHHEM TI000us
U TPUTOHOMETPUYECKUX (DYHKIUH (T10b3YSCh, T/Ie HEOOXOAUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

K
Ne i/ HaumeHoBaHue pa3iesioB U TeM OIMHECTEO qacoB K DJieKTpOHHbIE (LM poBbIe)
B NPOrpaMMmbl Bcero OHTPOJILHBIE o0pa3oBaTe/bHbIE pecypchl
padoThbI
[Ipocreiimme reomeTpudyeckue GUrypsl 1 Bu6morexa LIOK
1 UX CBOWCTBA. MI3MepeHne reoMeTpuyecKux 14 httos://m.edsoo ru/7fA15e2e
BEJIIMYUH P2, '
bub6muorexa IIOK
2 TpeyroeHit 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE pSIMBIE, CyMMa YTIJIOB 14 1 bubmmoreka [IOK
TPEyToJbHUKA https://m.edsoo.ru/7f415e2e
4 Okpyx)HOCTb U Kpyr. ['eomerpuueckue 14 1 bubmmoreka [{OK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHue, 0000IIeHNE 3HAHUI 4 1 Egggl;llorrfeéji(iorﬁﬂ f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4



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 KNIACC

HanmeHoBaHue pa3iesioB U TeM

KoaunuecTBo yacoB

DJIeKTPOHHBIE (LM poBbIe)

Ne n/n NMPOrpaMMbI Bcero ;:)6]{0 TTI:::']ILHHe o0pa3oBaTesibHbIE pecypchl
N but6moreka [JOK
. HeTBIpEXyrobHiKH 12 ! https://m.edsoo.ru/7f417e18
2 zegEgManq())igii?{z;eoopeefiai Mo100HbIE 15 1 bubmmorexa [TOK
poTopH P » 1104 https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
3| eyronmmon wamoroyromme gur 14 ) BuSmiotera LIOK
pey Y yPp- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX GUTYp
4 Teopema Iludaropa u Hauana 10 1 bubmoreka [{OK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VY116l B OKpY)HOCTH. BrincanHble u
5 OMUCAHHbBIC YETHIPEXYT OJIbHUKHU. 13 1 bubmmoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
. but6moreka [JOK
6 losTopenne, 0Gobmenne suarmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6



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 KJIACC

K
Ne i/ HaumeHoBaHue pa3nesnoB U TeM DAMTLCTBO 1At0b K DJIeKTPOHHBIE (LM poBbIe)
B MPOrpamMMabl Bceero pa?ﬁl:) TTl::m’m’Ie oOpa3oBaTesibHbIE pecypchl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bu6motexa [IOK
CHHYCOB. PellieHre TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
2 [TpeoOpazoBanue nogodus. Merpuueckue 10 1 bu6motexa [IOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmoreka [IOK
3 Bexropet 12 L https://m.edsoo.ru/7f41al2c
4 JlexapToBBbI KOOPAMHATHI Ha TIOCKOCTH 9 1 ]}?tptlgg-l;llon:e;jasiorﬁﬂ f41a12¢
[IpaBusibHBIE MHOTOYTOIBHUKHA. [[JTHA Bubmiorexa [IOK
S OKPYHOCTH M ILTOMa/b KPyra. 8 https://m.edsoo.ru/7f41al2c
Brruncnenue niomanen — '
bub6moreka IJOK
6 JBHDKEHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHuEe, 0000IICHHE, CHCTEMATH3AITUS 7 9 bu6moreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6



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







