MYHHITATIAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
"IIEJIKUHCKAS CPEHAA OBIIEOBPA3OBATEJIBHAS IIIKOJIA Nel"
JIEHMHCKOTI'O PAVIOHA PECITYBJIMKH KPhIM
(MBOY HIEJIKUHCKAS COIII Nel)

PACCMOTPEHO COI''TACOBAHO

Ha 3aceganuu MO 3amecTuTeb AupekTopa no YBP
YUUTENIEH €CTECTBEHHO- g% Jlronrpun H.B.
MaTeMaTH4eCcKoro Lukna ot 30.08.2024r.

IIpotokon Nel ot 30.08.2024r.
Pykosoautens MO

- 4,% basunesuu B.H.

PABOYASI TIPOTPAMMA
(ID 5865387)

yueOHoro kypca «I'eomerpus»
u1st 00yuaronmxcs 7-9 kiaaccoB

ITpunosxeHue Kk OCHOBHOM 00pa30BaTeNbHOM MporpaMMe OCHOBHOTO 001ero 00pa3oBaHus,
yTBepKIeHHOU npuka3oM oT 30.08.2024 Nel73

r.lléaxuno 2024



IHHOACHUTEJIBHASA 3AIIMCKA

l'eomerpusi Kak OAMH M3 OCHOBHBIX PA3JEJIOB IIKOJBHOW MATEMAaTUKH, HMMEIOIIMI
CBOEH I1eTbI0 00€CIIeYNTh N3YICHHE CBOMCTB U pa3MepoB QUTYP, UX OTHOLICHUH U B3aUMHOE
pacrosio’KeHue, OMUpaeTcsl Ha JIOTMYECKYI0, J0Ka3aTenbHylo JuHUI0. LleHHoCTh u3ydeHus
FeOMETPUM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS 3aKIIOYaeTCs B TOM, YTO
OOyJaroNUiCsS YYHTCS MPOBOJUTH JOKA3aTCIIbHBIC PACCYKJICHHUS, CTPOWTH JIOTHYCCKHE
YMO3AKJIIOYECHHS, JOKa3bIBaTh HWCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K
JIO’)KHBIM, MPOBOJUTH PACCYKJIEHUS «OT MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT IMPHU3HAKOB,
(dhopMyITUpOBaTh 0OpaTHBIC YTBEPIKICHUS.

Btopoii 1enpio u3ydeHus: TEOMETPUU SIBIICTCS MCIOJIB30BAaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUH KaK MaTEeMaTUYECKUX, TaK M TMPAKTUYECKUX 3a]lady, BCTPEUAIOIIUXCS B
peanbHOM Xu3HU. OO0YJarONIUNCs TOJDKEH HAYUYUThCS ONPEICIUTh T€OMETPUIECKYI0 PUTYPY,
OTMCAaTh CJIOBAMH JIAHHBIM 4YepPTEXK WIM PUCYHOK, HAWTH TUIOMIAAbh 3€MEIBHOTO YYacTKa,
paccuuTaTh HEOOXOJAMMYIO JJIMHY ONTOBOJIOKOHHOTO KabOenss Wiu TpeOyeMble pa3Mephl
rapaxka JUisi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpas, BBIYHCIUTENbHAS JIMHUSA B
M3y4eHun TeoMeTpuu. [lpu pemieHnu 3amad MPAKTHUYECKOTO XapakTepa OOy4Jaroluics
YUYUTCSI CTPOUTH MATEMATUUYECKUE MOJIEIN PEATbHBIX >KHU3HEHHBIX CHUTYaIlul, MPOBOJHUTH
BBIYUCIICHUS M OLICHUBATh a/ICKBATHOCTH MOJIYY€HHOTO pe3yibTaTa.

Kpaiine BaxHO MOAUEPKUBATH CBSI3M T€OMETPUU C JPYTUMH YIEOHBIMH MPEAMETaMH,
MOTHBHPOBATh HCIIOJIH30BATh  OMPEICICHUS TEOMETPUYECKUX (GUTYp ¢  TOHSITHH,
JIEMOHCTPUPOBATh TPUMEHEHHE TOJYUCHHBIX YMEHUW B (DU3UKE M TEXHHUKE. OTH CBSI3U
HauOosiee spKkO BHUIHBI B Temax «Bekropw», «TpuroHOMETpHUecKHe COOTHOIICHUS,
«Meton koopaunat» u «Teopema ITudaropar.

VYuebnniii Kypce «I'eoMeTpus» BKIIOYACT CIEIYIONNE OCHOBHBIC Pa3/ieibl COJACPKAHMS:
«['eomerpuueckue ¢GuUrypel U uX CBOWCTBa», «l3MepeHHE T'e€OMETPUUECKUX BEIHUUHY,
«/lexapToBBl KOOpAWHATBI Ha IUIOCKOCTH», «BekTtopbl», «JIBUKEHHUS IJIOCKOCTH,
«IIpeobpazoBanust MOI00US.

Ha wu3yuenune yueOHOTrO Kypca «I'eomerpusi» otBomutcs 204 vaca: B 7 kiacce — 68
yacoB (2 yaca B HEJIeN0), B 8 Kitacce — 68 yacoB (2 yaca B HeZeN0), B 9 kitacce — 68 yacoB (2
yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Havanbnele nonstus reomerpun. Touka, npsiMas, OTpe30K, Jdyd. Yros. Buiel yrios.
Beprukanbuble M cMexHbIE yrubl. buccekrpuca yrima. JIoMaHas, MHOTIOYrOJIbHUK.
[TapanienbHOCTb U NEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpuH. [Ipumepsr
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHUS C IOMOIIBIO LUPKYJAss U JuHeiku. TpeyrosnbHuk. Boicora,
MeJMaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa M MNpU3HAKM pPABHOOEIPEHHOro TpeyrojpHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MNpU3HAKK NapauIedbHBIX MpsMbIX. CymMma yIJIOB TpeyroJibHHKA.
BremHue yriiel TpeyroJibHHKA.

[IpsimoyronbHbIN TpeyroabHUK. CBOMCTBO MeqUaHbl MPSMOYTOJIBHOTO TPEYroJIbHUKA,
MpoBENEHHOW K runoreHy3e. lIpu3Hakum paBeHCTBA MNPSAMOYTOJBHBIX TPEYrOJIbHUKOB.
[IpsAMOYrOIBHBIN TPEYTrOIBHUK € yriaoM B 30°.

HepaBeHcTBa B TreoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OoJblIeM yrie u OoJibliei cTopoHe TpeyroibHuKa. [lepnenaukynsp u
HAaKJIOHHAsL.

I'eomeTpuueckoe MecTto Touek. buccekTpuca yriia n cepelMHHBIA MEPHEHANKYISAP K
OTpe3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpYI, XOpJAa U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnosiokeHue
OKpPY)KHOCTH M TipsiMoi. KacarenbHast v cekymias K OKpy:KHOCTH. OKpYKHOCTb, BIIMCAaHHAs B
yroi. BnrcanHas u onrcaHHast OKpYy>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

YerripéxyronpHuku. [lapamienorpamm, ero npusHaku U cBoiictBa. YacTHble ciydan
napajuiesIorpaMMoB (IIPsIMOYTOJIBHUK, POMO, KBaJpaT), UX IPU3HAKU U cBoiicTBa. Tpaneuus,
paBHOOOKas Tpamenus, e€ cBoiicTBa u npusHaku. [IpsaMoyrosibHas Tpanenus.

Meroa ynBoenus menuansl. LlenTpanbhas cummerpus. Teopema daneca u Teopema o
IIPONOPLMOHATIBHBIX OTPE3Kax.

CpenHue TMHUM TPEYroJabHUKA U Tpaneuuu. LlenTp Macc TpeyrojabHHKa.

[TogoGue  TpeyronpHukoB, KodhdumueHt nonodus.  Ilpusnaku  momobus
TpeyroyibHUKOB. [IprMeneHre nogo0us Npy peleHny NPaKTUYECKUX 3a/1au.

CaoiicTBa miomajei reomerpudeckux Guryp. @opmMyisl Ui M0 TPEYTOIbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE IUI0Ia e NoJ0OHBIX (GuUryp.

Beruncnenue miomazieil TpeyroJbHUKOB M MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [ugaropa. I[Ipumenenne teopemsl [lndaropa npu pemreHUn NpaKTHYECKUX
3ajau.

CuHyc, KOCHHYC, TaHT'€HC OCTPOro yrjia MpsMOYTOJbHOTO TpeyrosbHuka. OCHOBHOE
TPUTOHOMETpHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brincansble U LIEHTpabHBIE YIIIbI, YTOJI MEXAY KacaTelbHOM M XOPJIOH. YTIIbl MKy
XOpJlaMM M CEKyIIMMH. BrMcaHHble U OIUCAHHBIE YETHIPEXYTrOJIbHUKU. BzanmHoe
pacrosio)keHue IByX OokpyxHocTed. Kacanue okpyxnocteil. OOmue kacatenbHble K JBYM
OKPY>KHOCTSIM.

9 KJIACC



Cunyc, kocunyc, tanreHc yrjaoB oT 0 no 180°. OcCHOBHOE TPUIOHOMETPUUECKOE
TOKJ1eCTBO. POPMYJIbl IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCMHYCOB M TeopeMa CHUHYCOB. Perienue
IIPaKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanwne mompoowus. [1og00re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BENEHUU OTPE3KOB XOpA, TEOPEMBI O IPOM3BEICHUM OTPE3KOB
CEKYIIUX, TEOPEMa O KBAJpaTe KacaTeJIbHOM.

Bekrop, mnmmuHa (MOAyNb) BEKTOpPA, COHAIPABIEHHBbIE BEKTOPbI, IPOTHUBOIOJIOMKHO
HaIPaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALUU Haj
BeKTOpamu. PaznokeHue BeKTopa IO JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHatbl
BekTopa. CKalsipHOE MPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JJIs1 HAXO0KICHUS JJIUH U YIJIOB.

JlexapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUs NPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, epeceuyeHrne OKpYKHOCTEN U NMpsAMBIX. MeTo1 KOOpJMHAT U €r0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKM. J[IMHA OKpyXHOCTH. I'pamycHas u paauaHHas mepa
yrJia, BBIYMCIIEHUE JUIMH OyT OKpy:kHOCTel. [lmomans kpyra, cekropa, CErMeHTa.

JIBuKeHUsT IUIOCKOCTM W BHYTPEHHHE CHMMETpUU  Quryp (3reMeHTapHbIe
npencranienus). [lapamnensHeiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA I[NPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PeE3yabTAThl OCBOCHHUsSI IMpOorpamMmbl yueOHOTO Kypca «I eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTEeMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHHSIM POCCUUCKUX MATEMaTUKOB M POCCUHCKOMN
MAaTeMaTHYeCKOM IIKOJIbI, K HCIOJb30BAHUIO 3TUX JOCTIXKCHHM B JPYrMX Haykax u
MPUKIIAIHBIX cepax;

2) rpaskIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJIaHWMHA U peai3alliyd €ro IMpas,
MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPAXIAHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXKIEHHIO DSTUYECKHX TMpOOJIeM, CBS3aHHBIX C TPAKTHYECKUM TPUMEHEHUEM
JNOCTIDKCHHM  HAyKHd, OCO3HAHHMEM BaXXHOCTH MOPAIbHO-ITUUECKHX TMPHUHIIUIIOB B
JEITENbHOCTH YYEHOTO;

3) Tpy/i0BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4acTHE€ B PEIICHUM MPAKTHYECKHUX 3a7ad MAaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MATEMaTHYECKOTO 00pa3oBaHUsI HA MPOTSHKEHUH
BCEH JKM3HU IS YCTICITHONW MPO(ECCHOHAIILHON JAESITEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX
YMEHHUH, 0CO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHIUBUIYAILHOU TPAEKTOPHH 00Opa30BaHMs
1 KU3HCHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TTOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUUYECKOMY BOCIPHUSATHIO MAaTEeMaTHUYECKHX
00OBEKTOB, 3a7ad, pEHICHUH, pacCy)KJIEHWW, YMEHHUI0O BHACTh MaTEMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOr0 MO3HAHMS:

OpHEHTAIINEH B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX IIPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJLI M OOIIECTBA, MOHMMAaHUEM
MaTeMaTHYEeCKOW HAyKH Kak c(epbl 4eJoBEYECKOW NeATEIbHOCTH, ATAlloB €€ pa3BUTHUS U
3HAYUMOCTH JUIS Pa3BUTUS LMBWJIM3AlMM, OBJIQJICHUEM SI3bIKOM MaTEMAaTHUKU U
MaTEeMaTUYEeCKOM KyJbTYpOH Kak CPEJACTBOM IO3HAHUS MHUPA, OBJIAJCHUEM IMPOCTEHUIINMU
HaBBbIKAMU UCCIIE0BATEIILCKON IEATEIIbHOCTH;

6) pusnyeckoe BocnuTanue, (GoOpMHpOBaHHE  KYJbTYPbI  3I0POBbSI H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaT€MaTHYECKHE 3HAHUS B HMHTEpPECax CBOETO 3/I0POBbBA,
BEJICHUS 3JI0POBOTO 00pa3a KU3HH (3I0pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHN
U OT/bIXa, peryispHas (Gu3nueckas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HABBIKA peIeKCUU,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHNe MaTeMaTHUYeCKUX 3HAHUM AJIs peleHus 3a1ad B 001acTu
COXPaHHOCTH OKPYKaIOIIEeW Cpenbl, MJIAHUPOBAHMS IMOCTYNKOB M OLIEHKA MX BO3MOXKHBIX
MOCIEACTBUN  JUIsi  OKpY)KamIled cpelpl, OCO3HAaHHEM TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTel UX pPelIeHus;

8) amanTanus K U3MEHSIONMMCS YCJIOBHSM COIMAILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEONPEACTIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO JeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
JIpYTUX Jojed, MproOpeTaTh B COBMECTHOW JESITENbHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIUU U3 OTBITA IPYTHUX;



HEOO0XOAUMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAHM, B TOM 4YHciIe (OPMYIHPOBATH
UJeu, TOHITHSA, TUIOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJEC PaHEe HEU3BECTHBHIX,
0CO3HaBaTh JAeOUIUTHI COOCTBEHHBIX 3HAHMNA W KOMIIETEHTHOCTEH, IJIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAI[MIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAaIlMIO KaK BBI30B, TPEOYIOLINII KOHTPMEP, KOPPEKTUPOBAaTh PUHUMAEMbIE PEIICHUS U
JeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcadbHbIe YueOHbIe JeliCTBUSA

ba3oBble Jornveckue aelicTBUS:

BBISIBIISITH U XapaKTEpU30BaTh CYHIECTBEHHbIE IPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUM MEXIy MOHATUAMH, (QOPMYIMPOBATH OMNPENENICHUs TOHATHI,
YCTaHaBJIMBATh CYIECTBEHHBIM MPU3HAK KiacCU(UKALMU, OCHOBAaHUS i1 0000LIeHUus U
CPAaBHEHUs1, KPUTEPUHU IIPOBOIUMOTO aHAJIM3A;

BOCIIPUHUMATh, (OPMYIMPOBATh U MPeoOpa30BbIBATh CYXKICHUS: YTBEPAUTEIbHbIE U
OTpULATeNIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIATE MATCMATHUYCCKUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3HM W IPOTHUBOPCUUA B
CbaKTaX, JaHHBIX, Ha6J'IIO}IeHI/I$IX N YTBCPKACHUAX, NpCAjiaraTb KPpUTCPHUU I BBISABICHUA
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

ACJIaTb BBIBOJbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W MHAYKTUBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

pa3duparh JI0Ka3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEPXKACHUH (IpsMble W OT
MPOTHBHOTO), MPOBOJIUTH CAMOCTOSITEIIHHO HECIOXKHBIE JOKA3aTelIbCTBA MATEMaTHUECKUX
(dakTOB, BBICTpaMBAaTh apPryMEHTANMIO, MPHUBOAWTH MTPUMEPHI M  KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaur (CpaBHMBATh HECKOJBKO BAapHUaHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOMSIIUN € Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKue 1eiCTBUA

WCIIOJIb30BAaTh  BOMPOCHI  KAaK  HCCJIENOBATENbCKMM  WMHCTPYMEHT  MO3HAHMS,
(dbopMynupoBaTh BOMPOCH], (UKCUPYIOIINE IPOTHUBOpPEUHE, MPOOJIEMYy, CaMOCTOSTEIbHO
yCTaHaBIUBaTh HCKOMOE M JaHHOe, (opMHpOBAaTH TUNOTE3Y, APTYMEHTUPOBATh CBOIO
MO3UIMI0, MHEHHE;

MIPOBOJHUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIOKHBIH SKCIEPUMEHT,
HEOOJBIIIOE HMCCIIEOBAHUE [0 YCTAHOBIGHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO OObEKTa,
3aBUCHUMOCTEN 00BEKTOB MEX 1y CO0OI;

CaMOCTOSTENIbHO  (OPMYJIMPOBATH OO0OOLIEHUST W  BBIBOJBI IO  pe3yiabTaTam
MPOBEAEHHOTO HAOMIOJICHHsI, HCCIEI0BaHMs, OLEHMBATh JIOCTOBEPHOCTh IOJIyYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 0000IIEHUIA;

MPOTHO3UPOBATH BO3MOJKHOC pa3BUTHUC rpornecca, a TaKXC BbIJIBUT'aTh
MPCAIIOJIOKCHUA O €T0 Pa3BUTUHN B HOBBIX YCIIOBUSAX.

Padora ¢ undopmanueii:

BBIABJIATH HCAOCTATOYHOCTD U M30BITOYHOCTD I/IH(l)OpMaLII/II/I, JAaHHBbIX, HCOGXOI[I/IMBIX
JUIsL PCILICHUS 3a1avn;



BBIOMpATh, aHATTM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(POPMAIIUIO
Pa3NIUYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeacTaBiIeHHs WHGPOpPMAIMK W WIIIOCTPUPOBATH pELIaeMbIe
3aJ]auu CXeMaMHu, IarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUAMU;

OILICHUBATh HAJEKHOCTh HHPOPMALIUH 110 KPUTEPHSM, IPEATIOKEHHBIM YUUTEIIEM WIIH
c(OPMYIMPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIbHbIE y‘leﬁﬂble JelcTBHUA:

BOCIIPUHUMATH U ()OPMYIIUPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBHUSIMU U LIEIISAMU
0OIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPQXKATh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MHCHMCHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS M0 XOJYy pEIICHUs 3a7aud, KOMMEHTHPOBATH IOJTYYCHHBIN
pe3yabTarT;

B X0J€ OOCYKIEeHHs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYKIAaeMOH TEMBI,
npoOieMbl, pelaeMoi 3ajaud, BbICKA3bIBaTh WJEH, HAIEJIEHHbIE Ha IOUCK pELIeHMUS,
COIOCTABJISITh CBOM CYKJEHHS C CY)KIEHUSMU JPYIMX YYaCTHHKOB JAMajora, 0OHapyX uBaTh
pasiauure U CXOJICTBO MO3MIMM, B KOPpeKTHOH (opMe GopMynupoBaTh pa3HOIIACHS, CBOU
BO3PAKEHHUS;

NPEACTABIATE PE3YJIbTAThl PCHICHUSA 3aa4r, DOKCIICPUMCHTA, UCCIICA0BAaHMUA, IIPOCKTA,
CaMOCTOSTCIBbHO BI)I6I/IpaTL q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 Mpe3CcHTauunu U
0COOEHHOCTEH ayIuTOpUN;

MOHUMAaTh ¥ MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYaJbHON pabOThI
MIPH peIIeHnH y4eOHbIX MaTeMaTHUECKUX 3aa4;

IIpUHUMATh IeJIb COBMECTHOU JCATCIIBHOCTU, IJIaHUPOBATh opraHu3anuro
COBMECTHOHM pPabOThI, pacmpeaessaTh BUABI padbOT, JOTOBApPUBATHCSA, 0OCY)KIaTh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboThl (0OCyxkIeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC HITYPMBl U APYIHE), BBIIOIHATH CBOIO YacTh PabOTHl M KOOPIMHHPOBATH CBOU
NCWCTBUSL ¢ JPYTMMHU 4WICHAMU KOMAaH[bl, OIICHMBATh KayeCTBO CBOETO BKJaJa B OOIIWI
MPOIYKT IO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUueOHbIe 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, JITOPUTM peHIeHHs 3afadu (WIM €ro 4acTh),
BBIOMPATH CIIOCO0 pelIeHUs ¢ YYETOM UMEIOIIUXCSI PeCYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb, IMOLIMOHAIbHbII HHTEJJIEKT:

BJIaACTH criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIL IpOoUeCcCa U pe3yjibTaTa pCHICHUS
MaTeMaTHU4eCKOM 3aJa4u,

OpeABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IIPpU PCHICHWUU 3a/la4i, BHOCUTH
KOPPEKTHBBI B JCATCIBHOCTbD Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB, HalJIEHHBIX OH_II/I6OK,
BBIABJICHHBIX pr,HHOCTeI\/’I;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH OCTABIEHHON LIEIHN U YCIOBUSM,
OOBSICHATh MPUYMHBI JAOCTHKEHUS] WM HEJIOCTHW)KEHHUsS IIeNT, HAaXOJUTh OIIMOKY, /aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI



K xoniy oOydeHus B 7 KJjacce OOyJarONIMiiCS TOIYYUT CIEAYIONIUE MPEIMETHBIC
pe3ynbTaThl:

Pacnio3HaBate M3y4eHHBIE T'€OMETpUYECKHE (UTYPBI, ONPEAEIATh HUX B3aUMHOE
pacrosiokeHue, n300pakaTh TeOMETpUYECKHe (DUTYpHI, BBIIOJIHATH YEPTEKHU 1O YCIOBHUIO
3a1aun. M3mepsTh JuHEHbIE U YIIIOBbIE BeIMUYMHBL. Pemarh 3aauu Ha BBIUMCIEHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpy0Oyro OIEHKY JIMHEHHBIX U YIIIOBBIX BEJTMYMH MPEAMETOB B peallbHOMN KHU3HHU,
pa3MepoB MPUPOIHBIX 0OBEKTOB. Pa3nmuyare pasMepsl 3TUX 0OBEKTOB IO MOPSIKY BEITHUNHBL.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4am.

[lonb3oBaTbcsl MpU3HAKaMU PaBEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh IMPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IPU PEIICHUN 3a]1a4.

[IpoBOAUTE JIOTHYECKUE PACCYKIECHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeJMaHbl, NPOBEAEHHON K THUIOTEHY3€ MpPSIMOYTOJIbHOIO TPEYrojbHUKA, B PELICHUH
r€OMETPUUYECKHX 3a/1a4.

Onpenensars napajjieIbHOCTh NMPSMBIX C MTOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTe NapauieIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA PACCTOSHUN OT
TOYEK OJTHOU MPSIMOM A0 TOYEK APYrOr MPSIMOiA.

Pemats 3agaun Ha kieTyaToit Oymare.

[IpoBOIUTH BBIUMCICHHUS M HAXOAWTh YWCIOBbIE U OyKBEHHBIE 3HAUECHUS YIJIOB B
F€OMETPUYECKUX 3a/Jadax C HCHOJIb30BAHMEM CYMMBI YIJIOB TpPEYrOJIbHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOPa30BaHHBIX MPHU MEPECEYCHUU ABYX MapaliesIbHbBIX
MPSIMBIX CeKylIel. Pemare mpakTnyeckne 3a1a4n Ha HaX0K/IEHUE YIJIOB.

Brnagerp moHATHEM reOMETPUYECKOrO MECTa TOYEK. YMETh ONpPENeNsITh OUCCEKTPUCY
yIJla U CEpeAMHHBINA MEPIEHIUKYISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

@opMyIHpOBATH ONPEECIECHHS OKPYKHOCTH U KPyTa, XOp/bl U AUAMETPA OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

BiiageTs noHATHEM ONMHUCAHHOW OKOJIO TPEYrOJIbHUKA OKPY/KHOCTH, YMETh HaXOIUTh €€
uentp. Ilonb3oBaTbest ¢dakraMu O TOM, 4YTO OHCCEKTPHUCHI VYIJIOB TPEYroJibHHUKA
[IEPECEKAIOTCSl B OJIHOM TOYKE, MU O TOM, YTO CEPEIMHHBIEC MEPIEHIUKYISPbl K CTOPOHAM
TPEyroJbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnagets mnoHsATHMEM KacaTelbHOM K OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
MEPIEHAUKYJIIPHOCTU KacaTeJIbHOM U pajnyca, IPOBEIEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCcsi MNPOCTEHIIMMU TE€OMETPUYECKMMU HEPAaBEHCTBAMM, IIOHUMATh HX
MPAKTUYECKHUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C MTOMOILBIO [IUPKYIS U JTUHEHKH.

K xoniy oOydenus B 8 kJjiacce oOydaromuiics MOTYYUT CIEAYIOUIUE MpeIMETHbIC
pE3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BUBI YETHIPEXYTOJLHUKOB, UX 3JEMEHTHI, MOJIb30BATHCI UX
CBOWCTBAMHM MPHU PEIICHUN T€OMETPUYCCKUX 3a1ad.

[IpuMeHsITh CBOMCTBAa TOYKM TEpeCceUYeHUs MEAMaH TPEeyrojbHHKa (IIEHTpa Macc) B
pelIeHun 3a1ay.

Bnagere moHsTHEM CpenHEH IWHUU TPEYroJbHUKA U Tpamnelu, MTPUMEHATh HX
CBOWCTBA MpU peuieHuu TreoMerpuyeckux 3anad. llonb3oBatees Teopemoit daneca u
TEOPEMOIl O MPOMOPUUOHANBHBIX OTPE3KaX, MPUMEHATh UX JUIS PEIICHHUS] MPAKTHYECKUX
3aj1ad4.

[TpuMeHSTh MPU3HAKH [T0I00US TPEYTOJILHUKOB B PEIICHUH T€OMETPHUECKUX 3a/1a4.

[Tonp3oBatbest Teopemoii [Tudaropa ans pereHuss TeOMETPUUECKUX U MPAKTUYECKUX
3amay. CTpOUTh MATEMaTHYECKyI0 MOJENIb B MPAKTHUYECKUX 3a/1adyax, CaMOCTOSITEIbHO
JIeNaTh 4epTEX U HAXOAUTh COOTBETCTBYIOLINE UTUHBI.



Bnagers moHATHSMHU CHHYCa, KOCHHYCAa M TaHI€HCa OCTPOro yrja IMpsMOYTOJIbHOIO
TpeyrojbHukKa. [1071630BaThCsl 3TUMU NOHATUSAMU AJISl PELLIEHUS PAKTUYECKUX 3a/1a4.

Boruucasate  (pa3nuuHbIMH - criocoOaMu) —IUIOHIAAb TPEYroJdbHUKA U IUIOLIATU
MHOTOYTOJIHBIX (UTyp (MONB3YSICh, TJE€ HEOOXOIUMO, KaJIbKyIsITopoM). I[IpuMeHsaTh
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3aa4ax.

Bnagers NOHATHSAMM BIMCAaHHOIO M LIEHTPAJIBHOI'O YIJIA, MCIIOJIB30BAThb TEOPEMBI O
BIIMCAHHBIX yIiaX, yriax MEXIy XopAamH (CEKyIIMMH) M Yrjie MEXIy KacaTelbHOW U
XOP/0H NpHU pelIEeHUU F'€OMETPUUECKUX 3aa4.

Bnagerp MOHATHEM  ONUCAHHOTO  YETHIPEXYTOJIbHMKA, IPUMEHSTh  CBOWCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IPU PELIECHUH 3a/1a4.

[IpuMeHsATh NOJydeHHbIE 3HAHMSI Ha MPAKTHUKE — CTPOUTb MAaTEMAaTUYECKUE MOJAEIH
JUIA 3324 PEeaIbHOM JKHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHUEM
000MsI U TPUTOHOMETPUH (TIOJIB3YSICh, T HE0OX0IUMO, KAJIbKYJIATOPOM).

K xoHiy oOydenuss B 9 kijacce oOy4yaromuiicsl TOJIYUUT CIICAYIONIUE TPEIMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3NUYHBIE DJEMEHTHI MPSIMOYTOJIBHOTO TPEYrOJbHHUKA («PEImIeHHE MPSIMOYrOJIbHBIX
TPEeYroJbHUKOBY»). HaxoauTh (C MOMONIBbIO KaNbKYJISATOPA) AIMHBI U YTIIbI JJI HETAOIUYHBIX
3HA4YEHMI.

[lome30BaThecs  OpMylnaMu TPHBENEHWS] W OCHOBHBIM  TPUTOHOMETPHUYECKHM
TOKJIECTBOM JUTSI HAXOKJICHHUSI COOTHOIIIEHUH MEXy TPUTOHOMETPUICCKIMHU BEIINIHHAMHU.

Hcnonp3oBaTh TeOpeMBbl CHHYCOB M KOCHHYCOB [UIS HAXOXACHUS Pa3INIHBIX
DIIEMEHTOB TPEYroJIbHUKA («pEUIeHHe TPEYrOoJbHUKOBY), TPUMEHATh WX TIPU pEIICHUH
reOMEeTPUYECKUX 3aj1au.

Bnaners mnoHsATHAMH 1IpeoOpa3oBaHMsS TMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nmonoOHbIX ¢uryp. Ilonb3oBaTbess CBOMCTBAMHM MMOJ00UST TMPOU3BOJBHBIX (GUTYP, YMETh
BBIUUCIIATh JUIMHBI U HAXOIUTh YIJIbl y NOJ0OHBIX ¢uryp. IIpumensars cBoiicTBa nogoOus B
MPAKTUYECKUX 3a/adax. YMeTb NPUBOAUTH NPUMEPHl NOJOOHBIX (GUIYp B OKpYXKarolleM
MHUDE.

[Tonp30BaThCs TeOpEMaMu O MPOU3BEACHUN OTPE3KOB XOP/, O IPOU3BEIEHUH OTPE3KOB
CEeKYIIMX, O KBajJpaTe KacaTeJbHOM.

[lonp30BaThcs BEKTOpaMM, MOHMMATh HMX TI'€OMETPHUUECKUH W (QU3MUECKUIl CMBICIH,
IPUMEHATh UX B PELICHUU I'€OMETpUYEcKuX M (usnueckux 3azad. IIpumensrs ckanspHoe
IIPOU3BEICHNE BEKTOPOB AJIsl HAXO0XKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcs METOJOM KOOPAMHAT Ha IJIOCKOCTH, INPUMEHATh €ro B pELICHUH
reOMETPUYECKUX U IMPAKTUYECKUX 3a1au.

Bnaners NMOHATHAMHU NPaBHIIBHOIO MHOTOYIOJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI
IYTU OKPY’KHOCTH U PaJiMaHHON MepHI yIila, YMETh BBIYUCIIATh IUIOMIAAb Kpyra U €ro 4acTew.
[TpuMeHsTh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM HEHTPBI) CUMMETpUM (PUTYp, IPUMEHATh JIBU)KEHUS TNIOCKOCTH B
IPOCTEHIINX CITydasX.

[IpuMeHsATh MOJTyYeHHBbIE 3HAHUS Ha NMPAKTHUKE — CTPOUTh MaTeMaTHUECKUE MOJENH
JUIsL 3a]a4 peajbHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM
10/100Us ¥ TPUTOHOMETPUYECKUX (PYHKIUH (MOJIB3YSCh, TJIe HEOOX0UMO, KaJIbKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne | HammeHnoBaHue pa3neioB u KousmnuectBo yacos ONEeKTPOHHBIE

n/n TEM IpOrpaMMel Beero || Koutponbhbie || Ipakruueckue (dposbie)

paBOTEI paBOTHI 00pa3oBaTelbHbIC
pecypcsl

1 |IIpocreiiie reoMeTpUYECKUE 14 [[BuGmmoTexa IIOK
(GUrypbI 1 X CBOMCTBA. https://m.edsoo.ru/7
W3mepenne reoMeTpudecKux f415e2¢e]]

BEJIMYUH
2 ||TpeyroabHUKH 22 1 [[BuGmmoTeka LIOK
https://m.edsoo.ru/7
f415e2e]]

3 |[[TapamnenpHBIC TIPSIMBIE, 14 1 [[BubmuoTexa [JOK
CyMMa yTJIOB TPEYroJbHUKA https://m.edsoo.ru/7

f415e2e]]

4 | OKpyXHOCTH U KPYT. 14 1 [[PubmuoTexa [JOK
['eomeTpuvecKre MOCTPOCHHS https://m.edsoo.ru/7

f415e2e]]

5 |[ToBTOpenue, 0600IIEHNE 4 1 [[PubmuoTexa [JOK
3HaHUI https://m.edsoo.ru/7

f415e2e]]

‘H06aBI/ITI> CTPOKY

OBUIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOI'PAMME

8 KJIACC

Ne || HammeHoBaHHE pa3fenoB U KommgectBo wacos DJIEKTPOHHBIE

n/m TEM HPOTPaMMBI Bceero | Kontponsnsie | IIpaktuyeckue (mudposrie)

pPaBOTHI pPaBOTHI o0pa3oBareibHbIC
pecypcsl

1 |[YUeThIpEéXyroabHUKH 12 1 [[PubmuoTexa [JOK

https://m.edsoo.ru/7
f417e18]]

2 |Teopema daneca u TeopemMa o 15 1 [[bubmuoTeka [IOK
[IPOIOPIIHOHAIBHBIX https://m.edsoo.ru/7
OTpe3Kax, M0J00HbIC f417e18]]
TPEYroJIbHUKU

3 |[lLromans. Haxoxnenue 14 1 [[PubmuoTexa [JOK
TUTOIIAJICH TPEYrOJIbHUKOB U https://m.edsoo.ru/7
MHOTOYTOJIEHBIX (DHUTYP. f417e18]]
[Tnomaan mogo6HBIX puryp

4 |Teopema [Iugaropa u Hauana 10 1 [[bubmnoreka LIOK
TPUTOHOMETPUH https://m.edsoo.ru/7

f417e18]]

5 ||Yrasl B OKpyXHOCTH. 13 1 [[bubmnoreka LIOK
BrcanHblie u onicaHHbBIE https://m.edsoo.ru/7
YeThIPEXyroJbHUKH. f417e18]]
KacatenbHble K OKpYXHOCTH.
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HKacaHI/Ie OKPYKHOCTEH

6 |[[loBTOpeHue, 00oOIICHIE 4 1 [[bubmmoTexa [TOK
3HaHUI https://m.edsoo.ru/7

f417e18]]

‘I[OG&BI/ITB CTPOKY

OBILIEE KOJIMYECTBO 68 6 0

UACOB I10 ITPOTPAMME

9 KJIACC

Ne || HammeHoBaHME pa3aelioB U TEM KonmnuectBo yacos ‘ DNeKTpOHHBIE

n/n TIpOrpaMMbl Bcero KonTponpHusie IIpakTrueckue (unppossie)

paBoTEI paBoTEI o0Opa3oBaTenbHbIE
| pecypehl

1 ||[Tpuronomerpus. Teopembl 16 1 [[bubmuoTreka LIOK
KOCHHYCOB U CHHYCOB. https://m.edsoo.ru/7

| ||Penenue TpeyroasHUKOB f4lal2c]]

2 |TIpeoOpa3oBaHwue MOI00MSL. 10 1 [[bubmmoTeka IIOK
MeTpudeckue COOTHOIICHHUS B https://m.edsoo.ru/7

| ||oxpyxHOCTH f4lal2c]]

3 ||BexTopsl 12 1 [[bubmroTeka [JOK

https://m.edsoo.ru/7

L f4lal2c]]

4 ||JlexapTOBBI KOOPAWHATHI HA 9 1 [[bubmroTexa [JOK
IIOCKOCTH https://m.edsoo.ru/7

] f4lal2c]]

S |[IpaBuibHBIE 8 [[bubmmoreka IIOK
MHOTOYTOJIbHUKH. J{inHa https://m.edsoo.ru/7
OKPY>KHOCTH H ILJIOIIA b f4lal2c]]

Kpyra. Beruucnenue

| Ioniaaei

6 ||/IBMKEHHMS IUIOCKOCTH 6 [[bubmuoreka IIOK

https://m.edsoo.ru/7

] f4lal2c]]

7 |lToBTOpEHHME, 0060OIIEHNHE, 7 2 [[bubmuoreka IIOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7

L f4lal2c]]

‘I[O63.BI/ITL CTPOKY

OBIIEE KOJIMYECTBO 68 6 0

UYACOB I10 ITPOTPAMME
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