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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi KaKk OJIMH W3 OCHOBHBIX Pa3J/leJIOB IIKOJBHONW MaTEMAaTHUKH, MUMEIOIIH
CBOEH 1IEJbI0 O0ECIEUYUTh HM3YYEHHE CBOMCTB W pa3MepoB (UTyp, WX OTHOUICHUH U
B3aMMHO€ PACIIOJIOKEHUE, OMUPAETCS Ha JIOTHYECKYIO, JI0Ka3aTeNbHYIO JIMHUIO. L{[eHHOCTh
U3yYEHUs T€OMETPUHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs 3aKIIOYAETCS B TOM, YTO
0o0y4Jarouuiicss y4yuTcss TMPOBOJUTH JOKa3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUCHHUSI, JTOKa3bIBaTh HCTHUHHBIC YTBEPKACHHUS M CTPOUTH KOHTPIPUMEPHI K
JIO’KHBIM, TTPOBOJIUTH PACCYKIIEHUS «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
(GopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

BTtopoii 1enpo u3y4eHus FTEOMETPUHN SIBISIETCS UCIIONIb30BAaHUE €€ KaK MHCTPYMEHTA
IpU PEHIEHUM KaK MaTEMAaTHYECKHUX, TaK M MPAKTHUYECKHUX 3a/]a4, BCTPEUAOLIUXCS B
peanbHOM Ku3HU. OOyyaromuics JOJKEH HAYYUTHCS OINPEACIUTh T'€OMETPUUYECKYIO
¢durypy, onucarb CIOBaMH JAHHBIA YEPTEXK WIM PUCYHOK, HAWTHU ILJIOIIAJb 3E€MEIBbHOTO
y4acTKa, paccuuTarb HEOOXOJMMYIO IJIMHY ONTOBOJOKOHHOTO KaOensh WU TpedyeMble
pa3Mepsbl rapaxka AJjig aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOpAsi, BEIUUCIUTENbHAS JTUHUSA
B M3yueHUu reomeTpuu. [Ipu perieHun 3anay MpakTUYECKOTO XapakTepa OOydaroIuiics
YUYUTCSL CTPOUTHh MATEMATHYECKUE MOJEIH PEATbHBIX JKM3HEHHBIX CHUTYallMil, TPOBOJAUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaitHe Ba’)kHO MOAYEPKUBATH CBS3U T€OMETPUU C APYTUMU YUEOHBIMHU MpPEAMETAMU,
MOTHUBUPOBATh HCMOJB30BATh OMNpPENCNECHUS TEOMETPUUYECKUX (UTYp ¢  TOHATHIA,
JEMOHCTPUPOBATh MPUMEHEHHE TMOJTYYECHHBIX YMEHHMH B (DU3MKE U TEXHUKE. DTH CBS3U
HamOoJiee sIpko BUIHBI B Temax «Bektops», «TpuroHoMmerpudyeckue COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

VYueOnublii Kypc «l'eomeTpusi» BKIIOYAET CJEAYIOIIME OCHOBHBIE  pa3/elibl
conepxanusi: «l'eomerpuueckue GUrypsl U X CBOMCTBa», «/3MepeHne reoMeTpudecKux
BEJIIMUMH», «JlekapToBbl KOOpAMHATBl HA IUIOCKOCTW», «Bekrope», «JlBrkeHus
mIockocTny, «IIpeodpazoBanus mogo0us .

Ha uzydenne yueOHoro kypca «l'eomerpusi» orBonutca 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 dacoB (2 vaca B Hezenmo), B 9 kinacce — 68 yacoB
(2 yaca B HezeIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprtukaneHele M cMexHble yribel. buccekrpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyroyibHUK.
Bricota, mennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBoOicTBAa. B3aumHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npusHaku U cBoucrsa. HacTHble
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeOpeMa O IPOINOPLUOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne nogooust pu pelIeHUH MPaKTUIECKUX 3a/1ad.



CpoiicTBa momaaei reomerpudeckux ¢uryp. Popmynsl i IIIOLIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJla IpPsIMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJIMHEAapHbIM BeKkTopaM. KoopauHaTel BekTopa. CKajlsipHOE MPOU3BEINECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKH. JlnmuHA OKpyX)HOCTH. I'pagycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IIJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA IHPOI'PAMMUBI
YYEBHOI'O KYPCA «T'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThbl OCBOCHUS MPOrpaMmbl yueOHOro Kypca «I'eomeTpus»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLIJIOMY U HACTOAIIEMY POCCUMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTMIKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCHUICKOMN
MaTE€MaTUYECKON IIKOJIbI, K MCIOJIb30BAaHUIO 3THX JIOCTHKEHUN B APYIMX HayKax M
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHUHA U peanu3allii €ro npas,
IPEJCTAaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUMOHMPOBAHUS Pa3IMUYHbBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaxJaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXAEHUIO JTHYECKUX MpOOJEM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI HayKH, OCOZHAHMEM Ba)KHOCTH MOPaJIbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTME€ B PEIICHHH [PAKTHYECKHX 3aJay
MaTeMaTUYeCKOM  HAMpPaBIEHHOCTH, OCO3HAHUEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSKEHUU BCEW JKU3HU U YCIEIWHON mpodeccuoHaIbHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUAYAIbHONW TPAeKTOPUM OOpa30oBaHUs U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETHYECKOMY  BOCIHPHUSATHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3ajay, pELIECHUH, pacCyXIeHUH, YMEHUIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTallMe B  JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY  Hay4YHBIX
Npe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOAbl U
oOmiecTBa, TMOHUMAHMEM MAaTeMaTUYeCKOW HayKd Kak c¢epbl YelOBEeYeCKOU
NEeATENbHOCTH, ATAlOB €€ pPa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHs LHMBWIM3ALMUHU,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKM W MATeMaTHUYECKOW KyJIbTYpOM Kak CpPEICTBOM
NO3HAHUSA MHUpPA, OBJIAJICHUEM IMPOCTEHIIMMHU  HABBIKAMHU  HCCIIENOBATEIIBCKOU
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHUpPOBaHHME KYJLTYPbl 310POBbS U
IMOIMOHAJIBHOTO 0JI1ATONOTYYHsI:

TOTOBHOCTBIO TIPUMEHSITh MaTEMAaTUUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS,
BEJICHHSI 3JI0POBOTO 00pa3za XHW3HU (3I0pOBOE MUTAaHUE, COATTAHCHPOBAHHBIN PEXUM
3aHATUA W OTABIXA, peryisipHas Qu3uveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pediekcuu, MpU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO JKe TpaBa APyroro
YeNI0BEeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpUEHTAIMel Ha MPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHWHK JUIS pelieHUs 3anad B
00JIaCTH COXPAHHOCTU OKpYKaloled Cpe/bl, TIIaHUPOBAHUS MTOCTYIKOB U OIICHKUA UX
BO3MOXXHBIX TIOCTICACTBHMA JJIsi OKPYXKAIOLIEH Cpenbl, OCO3HAaHWEM TJI00aTbHOTO
XapakTepa SKOJOTUUECKUAX TPOOJIEM H ITyTeH UX PEIICHHUS;

8) amanTaumMs K HM3MEHSIIOIIMMCS YCJOBHSM CONHUAJIBLHOW W TNPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHUSIX HEOTPEACIEHHOCTH, TIOBBIIICHUIO YPOBHSI
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO NEATCIbHOCTh, B TOM YHCJE yMCHHUE
VUHUTBCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUA,
HAaBBIKH U KOMIIETCHIIH U3 OTIbITA APYTHX;

HE0OXOIUMOCTHIO B (POPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4YHUCie (GOPMYITUPOBATH
UJIEH, TIOHATHS, THIIOTE3b 00 00BEKTAX W SBIICHUSX, B TOM YHCIIC PaHEe HEH3BECTHBIX,
0CO3HaBaTh NeMHUIMTHI COOCTBEHHBIX 3HAHWW M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBbIC
permeHuss W ACUCTBUA, (OpPMYIUpPOBaTh M OICHWBAaTh PHCKH U  TIOCIICICTBUSA,
(hopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jlornueckue aeiicTBUA:

e BBIBISATH M XAapaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUHN, OTHONICHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ONpEAECTICHUS TMOHSTHH, YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK
KiaccupuKaly, OCHOBaHUSA JUIsi OO0OOIIEHWS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOT0O aHAJIN3A;

e BOCHPHUHUMATD, bopMyIpOBATH u peoOpa3oBLIBAThH CYXKIECHUSL:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;



BBISIBJIATh MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M NPOTHUBOPEUYUS B
(dakTax, NaHHBIX, HAOIONEHUSX U YTBEPNKACHUSX, Mpenaratb KpUTECPUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHHHU (MpAMBbIE H OT
MPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIBHO  HECIIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTHUYeCKUX (PAKTOB, BBICTpPAUBATh aApIyMEHTAIIUIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 peleHus: yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peunieHus, BbBIOMpaTh HaWOOJEe MNOAXOIAIIUMNA C YYETOM CAMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLbCKue 1eCTBUSA:

UCIIOJb30BaTh BONPOCHl KAk MCCIEAOBATENbCKUI HHCTPYMEHT TIO3HAHMUA,
(dopMynupoBaTh  BONPOCHI,  (DUKCUpPYIOIIME TMPOTUBOpEUHe, MpodIieMy,
CaMOCTOSITENIbHO yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

OPOBOAUTh MO  CaMOCTOSTEIbHO  COCTaBJICHHOMY IUIAaHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (OpMYJMPOBaTH OOOOIIEHUSI W BBIBOALI IO pe3yJibTaram
OPOBEAEHHOIO  HAONIOJIEHUs, UCCIECOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE TMpollecca, a TakKe BbIIBUIATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTh U M30BITOYHOCTh  MH(pOpPMAIUHU, JaHHBIX,
HEOOXOUMBIX JJIsl peUICHUs 3a1a4H;

BbIOMpATh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U  UHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,

BbIOMpATh (opMy MpeAcTaBiICHUs MHDOpPMALUMU U WILIIOCTPUPOBATH PElllaeMble
3aJlauM CXeMaMH, JuarpaMmMamMu, HHOUM rpauKoil 1 uX KOMOUHAIMSIMUY;
OLICHMBATh HAAEKHOCTh MH(POPMALIMH 110 KPUTEPHUSIM, MPEIJIOKEHHBIM YUUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUSA:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKJICHHSI B COOTBETCTBUU C YCJIOBHUSIMU U
IeasiMu OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;



B XO/i€ OOCYXXIEHHMsS 3a/aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
npoOyieMbl, pelraeMod 3a/ayd, BBICKA3bIBaTh HJIEH, HAICJICHHbIE Ha TIOUCK
pEIIEHHUs, COMOCTABISATh CBOU CYXKJICHHUS C CYXICHUSMHU IPYTHMX YYaCTHHUKOB
auanora, OOHapy»KMBATh Pa3IMuMe U CXOJICTBO IMO3UIIMM, B KOPPEKTHOU popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEJCTaBIATh PE3YyIbTaThl PEIICHUs 3aJayd, SKCIEPUMEHTA, HCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BhIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
pe3eHTAIllMK U OCOOEHHOCTEH ayAUTOPHUH;

NOHUMAaTh W MCIOJb30BATh NPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYATbHON
paboThI IPU PEIICHUU YYEOHBIX MaTEMaTUUECKUX 33/1a4;

NPUHUMATH IIe]Ib COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOI paboThl, paclpeAessaTh BUAbI padOT, TOrOBAPUBATHCS, 0OCYKIATh
IPOLECC U Pe3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
y4acTBOBaTh B TPYMIOBHIX (opMax paboThl (00CYX AeHUS, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMbl W JpPYTu€), BBIIOJHATH CBOK YacTh paboOThl U
KOOPJAMHHUPOBATh CBOM JCWUCTBUSA C JPYTUMHU WIEHAMU KOMAaHIbBI, OIICHHWBATH
KaueCcTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJAECHCTBHUSL.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSTENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PELIECHUs 3aa4M (WM €ro 4acTh),
BBIOMpATh CMOCOO peleHuss ¢ YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAapUAaHThl PEIICHUM C
y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIOCOOAMM CaMONPOBEPKH, CaMOKOHTPOJI IIpoLecca M pe3yJsbrara
pelIeHns MaTEMaTUYECKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPM PELICHHUM 3aJa4H,
BHOCUTb KOPPEKTUBbI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJbTaTa AECATEIbHOCTH ITOCTABICHHOW LENU M
YCIIOBUSIM, OOBSCHATh MPUUYMHBI JOCTHKEHHUS WM HEIOCTIKEHUS 1IeJH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenust B 7 kjacce oOy4Jaromuiics MOTYYUT CICIYIOMIKNE TPEAMETHBIC
pE3yIbTaThI:

Pacmo3naBaTh M3y4eHHBIC T€OMETPUYECKHE (UTYpHI, OMPENEsATh UX B3aUMHOE
pacmoyio)keHue, u300paxaTh TEOMETPUYECKHE (UTYpBI, BBITOIHATH YEPTEKU TIO
YCIIOBUIO 3a1auyu. M3MepsTh JIMHEWHBIE W YIJIOBBIE BEIMYMHBL. Pemars 3amaum Ha
BBIUKMCJICHUE JIJIMH OTPE3KOB Y BEJIUYMH YTJIOB.

Jlenate rpyOyr0 OIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHUH MPEIMETOB B pEeaIbHOM
KU3HHU, Pa3MEPOB NPHUPOJHBIX OOBEKTOB. PaznuuaTh pasMepbl ATUX OOBEKTOB MO
MOPSIAKY BEJIAYHUHBI.

CTpouTh 4epTEekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCS MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCTIOJIB30BAThH MPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOANTE JIOTHYECKHE PACCYKAECHUS C HCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lTonb30BaThCsl  NpPU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJbHOTO TPEYTOJIbHUKA, B
pPELIEHNU TEOMETPUUECKHUX 3a/1aY.

OnpenensiTh NapajpjiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢
HUMHU ceKymas. Onpenensirh MNapaIeTbHOCTh MPSIMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPsIMOM.

Pemrars 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUKCICHUS U HAXOAUTh YUCJIOBBIE U OYKBEHHBIC 3HAUCHHS YTJIOB B
FEOMETPUUECKUX 3a7a4yaX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPH IIEPECEUECHHUH JIBYX
MapaJUICIbHBIX NPSAMBIX CEKyIlew. Pemare npakTudyeckue 3aJadyd Ha HaAXOXKICHUE
YIJIOB.

Bnagerp mNOHATHEM TI€OMETPUYECKOIO MECTa TOYEK. YMEThb OIPEACIATh
OMCCEKTPHUCY yIJla M CEpPeIUHHBIA TMEPHEeHIUKYJSP K OTPE3KYy KaK T'€OMETPHUECKHE
MECTa TOYEK.

@opMynMpOBaTh OIPEICICHUSI OKPYKHOCTH W Kpyra, XOpAbl M JUaMeTpa
OKPY)KHOCTH, TIOJIb30BAaTbCA UX CBOWCTBAMHU. YMETh NPUMEHATH 3TH CBOWCTBA INPHU
pELIEHNH 3a1aY.

Bnagerp mnOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
Haxonuth e€ T1eHTp. I[lomb3oBaThcs (dakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA TIEPECEKAIOTCsl B OJAHOM TOYKE, M O TOM, 4YTO CEPEIAUHHBIC
MEPHEHINKYJIISPBI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Brnamers moHsATHEM KacaTelbHOM K OKPY>KHOCTH, IOJb30BATbCS TEOPEMOM O
MEPIEHAUKYIJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



ITonp30BaTbCA MPOCTEHIIMMH I€OMETPUYECKMMHU HEPABEHCTBAMHU, NOHUMATh HX
MIPAKTUYECKUA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHHS C IIOMOLIBIO LUPKYJIS U
JIMHENKU.

K xoHiy oOyuenus B 8 kiiacce oOy4aroImuics MOJIYUUT CIAEAYIOUINE IPEIMETHBIE
pE3yNbTaTHL:

Pacnio3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, IIOJIb30BATHCS
UX CBOWCTBaMU IPH PEIICHUU F'€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOWCTBA TOUKH IEPECEUEHMS] MEAUAH TPEYroJbHUKA (LIEHTpa Macc) B
pelIeHnu 3aaa4.

Brnaners moHsTHEM CpeaHEN JIMHHUM TPEYTOJIbBHUKA W TPAIlCHHUH, IPUMEHATh UX
CBONMCTBA IIPU pelIeHWH reoMerpryeckux 3anad. [lomp3oBaTecsa Teopemont Paneca u
TEOPEMON O IIPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELICHUS PAKTUYECKUX
3a1ad4.

[IpuMeHATh NpU3HAKKM MOAOOUS TPEYTrOJbHUKOB B PEUIEHUH T'€OMETPUUYECKUX
3az1ay.

[lonb3oBaTbea Teopemoir Iludaropa s pemieHUss TEOMETPUYECKHX U
MpaKkTUYeCKUX 3a1ad. CTpOUTh MATEMaTUYECKYHD MOJENIb B NPAKTUYECKHX 33a7aydax,
CaMOCTOSTEIIBHO Je1aTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJTUHBI.

Brmamers moHATHSAMEM  CHMHYyCa, KOCHMHYyca W TaHI€HCAa OCTPOrO  yrjia
MPSIMOYTOJIBHOTO TpeyroiabHuKa. [lonp30BaTbCsd ATUMH MOHATUAMM Uil PELICHUSA
IIPaKTUYECKUX 3a/]a4.

Boruncnate (pa3iuyHbIMU - criocOOamMM) IJIOLAAb TPEYroJibHUKA M IUIOIIAIH
MHOTOYTOJIbHBIX (pUryp (moJib3ysich, Iji€ HEOOXOAMMO, KaJlbKyIsITOpoM). [IpumeHsTH
ITOJTyYECHHBIE YMEHHS B TPAKTUYECKUX 3a/1a49aX.

Braners NOHATHUAMM BIIMCAHHOTO M LEHTPAJIBHOIO YIJIA, HCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIUIAX, yIiaxX MEXJy XOpJaMH (CEKYIIMMH) U yIiie MEXAy KacaTeJIbHOM U
XOPZIOH IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

Bnagerp noOHATHEM ONMCAHHOIO YETBHIPEXYIOJIbBHUKA, IIPUMEHATH CBOMCTBA
ONMCAHHOIO YETBIPEXYTOJIbHUKA MPU PELICHUHN 3aa4.

[IprMeHATh TNOJMyYEHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTH MaTEMAaTHYECKHE
MOJENN I 3aa4 PEAIbHOW JKU3HU U IPOBOJANUTH COOTBETCTBYIOIINE BBIUMCIICHHUS C
NpUMEHEHHEeM Tono0us W  TPUTOHOMETpUH  (MOJB3YysCh, TA€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xoHiy oOyueHus B 9 kijiacce oOy4aroIUiCs MOJIYUUT CIAEAYIOUINE IPEIMETHbIE
PEe3yJIbTaTHhI:

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3IMYHbIE AJIEMEHTHI NPSIMOYTIOJBHOIO TPEYTOJbHUKA («pEUIEHUE MNPSAMOYTOIbHBIX



TPEYTroJIbHUKOBY»). Haxoauth (C MNOMOIIBIO KAJIbKYJATOpA) JUIMHBI W YIUIBI IS
HETa0JIMYHBIX 3HAYECHH.

[Tonb3oBaTbes GopMylaMu TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISl HAaXOXICHUS COOTHOIICHWM MEXKIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CMHYCOB M KOCHHYCOB JUII HAXOXIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), IPUMEHITh UX NPH PELICHUU
reOMETPUYECKUX 3a]a4.

Bnagers nossTHsAMHM TIpeoOpa3oBaHUSA MOJO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. [lonb3oBarbest cBoMcTBaMH MOAOOUS MPOU3BOJBHBIX (DUTYP, YMETh
BBIYMCIIATh JJIMHBI M HaXOAUTh Yribl y NOAO0OHBIX (uryp. IlpuMeHars cBoiicTBa
noj00usl B MPAKTUYECKUX 3a7adyax. YMETh MNPUBOJUTH MPHUMEPHI MOJOOHBIX QUTYD B
OKpPY’KarOILEM MUDE.

ITonp30BaTbCAd TEOpEMaMHM O MPOU3BEIECHUM OTPE3KOB XOpZA, O MPOU3BEICHUU
OTPE3KOB CEKYILIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpAMU, TOHUMATh UX T€OMETPUUECKUN U (PU3UYECKHUI CMBICI,
NPUMEHATh MX B PELIEHUHM TIEeOMETpHUYECKMX U (u3nyeckux 3agad. llpumeHsTH
CKAJISIPHOE NPOU3BEACHNE BEKTOPOB JJIsl HAXOXKIAEHUS UIMH U YIJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €r0 B PELICHUHN
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4.

Brnaners MoHATHAMYU MPABUIBHOTO MHOTOYTOJIBHUKA, UTMHBI OKPYKHOCTH, JJIUHBI
YT OKPYKHOCTU W PaJMaHHON Mephl yIJa, YMETh BBIYUCIATH IUIOIIAAb KPyTra U €ro
yacTed. [IpuMeHATh 1T0Iy4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4ax.

Haxomuteh ocu (WaM UEHTpbI) CUMMETpUM (UTYp, HPUMEHSTh JIBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IprMeHATh NOJMydeHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTH MaTEMAaTHYECKHE
MOJENN Ul 3aa4 PEAIbHOW JKW3HU U NPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIIEHUA C
NpPUMEHEHHEM TMOJ00US U  TPUTOHOMETpUYeCKuX (GYHKIUM (IONB3YysCh, TI/e
HEO00XO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LN (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoTshI
[Ipocreitmune reomeTpuueckue GUrypsl u
1 Hf cBoricTtBa. M3me epHHe reOMi I/I}‘IIIZ)CKI/IX 14 0 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnunoreka LIOK
2 Tpeyrosmbiikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
S TosTopenne, 060dmenue snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoTshI
N bubnuorexa [JOK
4 12 1
CTRIPEXYTOILHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
[IPONOPLMOHAIBHBIX OTPE3KaX, II0I00HbIE 15 1 buGnuorexa [IOK
POTIOp P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. HaxoxaeHue momanei
Tpe HIOJ?I)HI/IKOB u il/[HOI‘O OJiIIjHHBIX ¢bur 14 1 bubmmorexa [JOK
eyt o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
Teopema [Tudaropa u Havana 10 1 bubnnorexa [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
OIIMCAHHBIC YETBIPEX YT OJIbHUKH. 13 1 bubmmnoreka HOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmmoteka IIOK
Hosropetine, obobuierne sHanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6
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9 KVIACC

KoanuectBo yacon
HaumeHoBaHue pa3/iesioB U TeM dieKkTpoHHbIe (LM POBbLIE)
Ne o/ KonTposbHbie
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CHHYCOB. PenieHue TpeyrojbHIMKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpaszoBanue nonodus. Metpuueckue 10 1 bubnnorexka HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
B 12 1
3 CHTOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY>KHOCTH U IUIOLIaAb Kpyra 8 0 bubmorexa LOK
Py H sz pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue mnomaaei
bu6mmoreka [IOK
0 Jlpmiketis I0CkoCTH 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aUs 7 1 bubnmnorexka HOK
3HAHUHU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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