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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOLICHHHA M B3aUMHOE
pacroJIO’)KEHUE, ONUPAETCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00Opa3oBaHMs 3aKII0UAETCSA B TOM, YTO 00ydJaromuncs
YUUTCS NPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HCTUHHBIC YTBEPXKJCHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIE
YTBEPKICHHUS.

Bropoii 11e51pt0 U3ydyeHus reOMETPUH SIBIISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHNH KaK MaTeMaTHMYeCKHX, TaK M MPaKTHYECKUX 3a/ad, BCTPEHAIOLIUXCA B pealbHOU
KU3HU. OOydarolmuics TOJDKEH HAayYMTbCS OIPENeNUTh TI'€OMETPUYECKYI0 (Urypy, OmMcarhb
CIIOBaMHU JaHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, pacCUUTaTh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3sMepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENIbHASA JIMHUS B U3yYEHUU T'C€OMETPHM.
[Ipn pemenun 3agad  MPaKTHYECKOIO — XapakTepa OOYydYaloUIMICS  y4uTCS  CTPOUTH
MaTeMaTHYEeCKUE MOJIENH pPEATbHBIX JKW3HEHHBIX CHUTYallMii, TMPOBOJAWTH BBIYUCICHHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaxHO TOAUEPKUBATH CBSI3W T€OMETPUU C JAPYTUMH y4E€OHBIMU TPEIMETaMH,
MOTHBHPOBATh  HWCMOJIb30BaTh  OMPEACIICHUS TEOMETPUUYECKHX (QUTYp U  TIOHSTHH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYCHHbIX YMEHUH B GU3MKE U TEXHUKE. DTH CBA3U Hanboliee
SIpKO BUJIHBI B TeMax «Bektopb», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTol KOOpAuHaT»
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢Gurypsl M UX CBoOiicTBay, «l3MepeHne TIeOMETPUYECKUX BETUYHH,
«/lekapToBBl  KOOpAMHATBI HA IUIOCKOCTW», «Bektope», «J/IBUKEHHS  IJIOCKOCTHY,
«IIpeobpazoBanust MO00MS.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

PaGouas mporpamma no yuebHomy mnpeamery «l'eomeTpus» (GOpMHPYIOTCS C y4ETOM
Paboueit mporpammbel  Bocmmtanus MBOY  COIII  Nel5 r.3apuncka. Peanuzanus
BOCITUTATENILHOTO MOTEHIIMAAa YPOKOB (ypOoUuHas AEsITeIbHOCTD) IPEeyCMaTpPUBACT:

MaKCHUMaJbHOE HCIOJIb30BaHHE BOCIHUTATEIBHBIX BO3MOKHOCTEH COIEpMKaHUS y4EOHBIX
npeaMeToB Uil GOpMHpPOBAHUS Yy OOYYAIOIIMXCS POCCHUMCKUX TPAAUIIMOHHBIX JTyXOBHO-
HPABCTBEHHBIX M COLUOKYJIBTYPHBIX LIEHHOCTEH, POCCHUICKOIO HMCTOPUYECKOTO CO3HAHMS Ha
OCHOBE MCTOPHUYECKOTO TMPOCBEIICHUs; MOI00pP COOTBETCTBYIOIIETO COJAEPKAHUS YPOKOB,
3aJlaHu#, BCTIOMOTaTeIbHBIX MaTEPHAIIOB, MPOOIEMHBIX CUTYAIIUN ISl 0OCYXKACHU;

BKIIFOUEHHE B paboure MporpaMMBbl 0 Y4eOHBIM MpeaMeTaM, Kypcam, MOIYJIsIM IEIEeBbIX
OPHUEHTUPOB PE3YJIbTATOB BOCIUTAHUSA, UX YUET B ONPEICICHUN BOCIIUTATEIbHBIX 33/1a4 YPOKOB,
3aHITUI;

BKIIIOUEHHE B paboyme MporpaMMmbl Y4eOHBIX MPEIMETOB, KYPCOB, MOJIyJEH TeMaTHKU B
COOTBETCTBUU C KaJIEHAAPHBIM IJIAHOM BOCIUTATEIHHOU PabOTHI;

BBIOOP METOJ0B, METOIUK, TEXHOJIOTHIA, OKA3bIBAIOIINX BOCIUTATENLHOE BO3/ICHCTBHE HA
JUYHOCTh B COOTBETCTBMM C BOCIUTATEIbHBIM HJ€AJIOM, LEIbI0O MU 3aJadyaMyd BOCHUTAHUS,
LIEJIEBBIMA OPUEHTUPAMHU PE3YJIbTATOB BOCHUTAHMS; PEATU3ALMI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM e TeNbHOCTH,

MPUBJICUEHUE BHUMAHUS OOYUJaIONINXCs K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
NPEIMETOB, SBJICHUA M COOBITMH, HMHUIMMPOBAHUE OOCYXKIEHHUH, BBICKa3bIBAHUI CBOETrO



MHEHHSI, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOUICHHS K M3y4aeMbIM COOBITHSM, SBIICHUSIM,
JUIIAM;

NPUMEHEHHE HMHTEPAKTUBHBIX (opM yueOHOH paboTbl — HWHTEIUICKTYaJIbHBIX,
CTUMYJHUPYIOIIUX IMO3HABATEIbHYI0 MOTHBAIMIO, WIPOBBIX METOJIMWK, JWCKYCCHH, IaroIuX
BO3MOKHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO [HAJOra; TPYNIIOBOH paboThl,
KOTOpasl YYUT CTPOUTH OTHOUICHHS M JE€HCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET pa3BHTHIO
KPUTHUYECKOTO MBIIILICHUS;

noOyxeHne oOy4aromuxcs COOMI0AaTh HOPMBI TOBEICHHsS, IpaBHia OOIICHUS CO
CBEpCTHHKAMH M NENarorn4eckKuMyd  pabOTHHKAMH,  COOTBETCTBYIOUIME  YKJIaay
00meoOpa3oBaTeNbHON  OpraHMW3alliy, YCTAHOBICHHE W TMOJJICPKKY J00poXKenaTenbHON
aTMocdepsr;

OpraHu3aIi0 HACTABHUYECTBA MOTUBUPOBAHHBIX M SPYAUPOBAHHBIX O00YJAIOUIUXCS HAJI
HEYCIICBAIOIIMMHU  OJHOKIACCHUKAMH, B TOM 4YHCIE C OCOObIMH 00pa30BaTeNbHBIMU
MOTPEOHOCTSAMH, TAIOIIEr0 OOYYAIOUIMMCS COIHMAIBHO 3HAYUMBINH OMNBIT COTPYJHHYECTBA U
B3aMMHOM ITOMOIIH;

WHUIIMAPOBAHUE U TIOJJIEPKKY HCCIENOBATEIBCKOW NIEATEIFHOCTH OO0yJaromuxcs,
TUIAHUPOBAHNE M BBINOJHEHUE HWHMBUIYAJIbHBIX M TPYIIOBBIX MPOCKTOB BOCIHHTATEIBHOM
HaTPaBJICHHOCTH.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanbueie nonstus reomerpuu. Touka, mpsimMas, OTPE3OK, Jyd. YToj. Buuabsl yrios.
Beprukanbaele M CcMexHBIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CceBOM cuMmMeTpur. [IpruMepsl cuMMeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs U JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOTO TpeyrojpHuka. IlpusHaku paBeHcTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyromnbHbIil  TpeyroapHUK. CBOMCTBO MEQMAHbI MPSMOYTOJIBHOTO TPEYroJbHUKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Hakum paBeHCTBAa NPSMOYTOJBHBIX TPEYTrOJBHUKOB.
[IpsAMOYTOBHBIN TPEYTONBHUK € YIiIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

['eomeTpruueckoe MecTto To4eK. buccekTpruca yria M CEpeAUHHBIN NEPIEHIUKYISP K
OTPE3KY KaKk F€OMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBAa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHass U cekyiasi K OKpyKHOCTH. OKpy>XKHOCTb, BIIMCAHHAs B
yrozi. BnvcanHas n onucaHHas OKPYKHOCTH TPEYTrOJIBHUKA.

8 KVIACC

Yetbipéxyronbuuku. [lapamnenorpamMm, €ro mnpus3Haku U CBoicTBa. YacTHble cllydau
napajyuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), WX IpHU3HAKU U CBOMCTBa. Tpamenwus,
paBHOOOKas Tpameuus, e€ cBolicTBa U npusHaku. [IpsmoyronpHas Tpanenusi.

Meton ynBoenus menuanbl. Llentpanbnas cummerpus. Teopema Daneca U TeopeMa o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJdbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Togobue TpeyrosbHUKOB, KOAPGUIIMEHT Toa00us. [Ipu3Haku mogo0ust TpeyroabHUKOB.
[Ipumenenue mogoOUs P PELICHUH MTPAKTUUECKUX 3a4a4.

CpoiicTBa momaaei reomerpudeckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHHKA,
napajienorpamma, pom0a u Tpanenuu. OTHOILIEHHE IIoMaael Mo00HbIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTO# Oymare.

Teopema Iludaropa. [Ipumenenne Teopemsl [ludaropa mpu pemeHUM MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOTO YIJla MpPsIMOYTOJBHOIO TpeyrojapbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpalbHBIE YIJIbI, YTOJI MEXJIY KacaTelbHOW M XOpPJOH. YTIJIBI MEXay
XOpJlaMM M CeKylmMMH. BrucaHHble W oONucaHHbIE YETBIPEXYrOJbHUKH. B3aumnoe
pacrioynio)xeHue JByX OKpyxHocTed. Kacanume okpyxnocred. OOmue kacarenbHble K JBYM
OKPYXHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHreHc yriaoB oT 0 nmo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. POPMYIIBI IPUBEICHHUSL.



Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pemienue
IIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue mompoowus. [1ogo0Me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 Ipon3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacarelbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpA, COHANpPABIEHHBIE BEKTOPbI, IPOTHUBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMMd HaJ
BeKTOpamu. Pa3yiojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS JIJIUH U YIJIOB.

JlekapTOoBbl KOOPJAMHATBI HA INIOCKOCTH. YPaBHEHUS IIPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, [IepeceueHrue OKPYKHOCTEHN U NMpsAMbIX. MeTo1 KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [MHA OKpy:XHOCTH. [’ pagycHas u paguaHHas mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpYyXHOCTeH. [imomane kpyra, cekTopa, cermeHra.

JIBUKEeHMs IJIOCKOCTU U BHYTPEHHUE CUMMETPUH (PUTYp (37I€EMEHTApHBIE MTPEICTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbI ydeOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alld ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHHUPOBAHUSI PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPax)IAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOXKHOCTH MOPATbHO-ITHYECKUX MPUHIIMIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHON Tpo(decCuoHaIbHON NeATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHHs |
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUSTHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJIOBEKa, MPUPOAbl U 0O0IIecTBa, NOHMMAaHHUEM
MaTeMaTH4YeCKOH HayKH Kak cepbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHUpA, OBJIAJEHUEM IMPOCTEHIIMMHU HaBbIKAMHU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbS,
BEJICHUS 3[J0pPOBOr0 00pasa >KW3HHU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHU U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MpUMEHEHHe MaTeMaTHUeCKUX 3HAHUU N7 pelleHus 3aaad B o0nactu
COXPAaHHOCTH OKpYKAIOIIEeW Cpenpbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MIOCJIEJICTBUH ISl OKpY>KaloIIel cpefbl, 0CO3HAaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHUYECKUX
mpo0JieM U MyTell X peuieHus;

8) ajanTanmus K M3MEHAIUMCS YCI0BUSIM COUMATBHOM M PUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y JPYTUX
TOJIeH, MPUOOpPETaTh B COBMECTHOMN JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETCHIIUU U3
OTBITA IPYTHX;



HE00X0AUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INTAHMPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIIPHHUMATb CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pELICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBeEpPcalbHbIE YueOHbIE JeliCTBUSA

Ba3oBble joruyeckue neicTBus:

® BBIABIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TMPU3HAKKM MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHHNA MEXIY IOHSATHAMH, (OPMYIHUPOBATH OMpEACICHUS TOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCHU(UKAIIUN, OCHOBAHUS I 0000IICHUS 1
CpaBHEHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

® BOCIPHHUMATH, (HOPMYJIHUPOBATH M MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTCIBHBIE U
OTpHIATENIbHBIC, SIMHIYHBIC, YACTHBIC B O0OIITUE, YCIIOBHBIC,

® BBIABIIATh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MTPOTUBOPEYHS B (aKTax,
TMAHHBIX, HAONIOJCHUSX U YTBEPKICHUAX, TNpeAiararb KPUTCPUU I BBISIBICHHS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNlaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHHUHA, YMO3AKITFOUCHUH 110 aHAJIOTHH;

e pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIEHUH (IIpSIMbIE U OT IPOTUBHOTIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTPAaWBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXK/ICHNUS,

e BHIOMpaTh CrMOCOO pemnieHus ydeOHOW 3amadu (CpaBHHUBAaTh HECKOJILKO BapHAaHTOB
pelieHus, BbIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

® CIOJB30BaThb  BONPOCHI  KaK  MCCJIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH], GPUKCUPYIOIINE TPOTUBOpPEUHE, TPOOIeMy, CaMOCTOATEIbHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH THIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHHUE;

® TMPOBOJIUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXHBIA JKCIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKLy COOOM;

e caMocToATenbHO  (opmynupoBaTh 00O0OUIEHMS U BBIBOABI MO  pe3yabTaTam
MIPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUs, OIEHUBATh JIOCTOBEPHOCTH MOJIYYEHHBIX
Pe3yNIbTaTOB, BHIBOJAOB U 0000IIECHU;

® IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTaTh MPEATOIOKEHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

®  BBIABIIATH HEJAOCTATOYHOCTh U M30BITOUHOCTH MH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BBHIOMpATh, AHATU3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPHPETHUPOBATH HH(POPMAIIIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;

e BBIOMpaTh HopMy IpeacTaBieHUs UH(DOPMAIMHM U WILTIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIIUSAMU;



OILICHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPHSM, MPEIIOKECHHBIM YYUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

BOCIIPUHUMATH W (DOPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUH C YCIOBUSMHU U IEISMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOK TOYKY 3pPEHUS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3aJa4l, KOMMEHTUPOBAThH
IIOJTY4EHHBIN pe3ysbTarT;

B XOJIe 00CYX/ICHHUS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOi TEeMbI, TIPOOIEMBI,
pelaeMon 3a1a4uu, BbICKAa3bIBAaTh UJIEH, HALIEJICHHbIE HA MIOUCK PELIEHUs, CONOCTaBIATh
CBOM CY)XJICHHSI C CY)XKICHHSAMHU APYIHX YYaCTHHKOB IHaliora, OOHApYXHBAaTh Pa3indyue
U CXOJICTBO TMO3MIIMH, B KOPPEKTHON (opme (opmynnpoBaTh pa3HOrIacHs, CBOU
BO3PAKEHUS;

MIPE/ICTaBIATh PE3YyIbTaThl PEIIECHUs 3aJaul, SKCIIEPUMEHTA, HUCCIIEeI0OBAaHUs, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAluu U
0COOEHHOCTEH ayIuTOpUH;

MMOHMMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ UHIAUBUYyaTbHON pabOTHI MpHU
perieHnr y4eOHBIX MaTEMaTUYECKHUX 3a]1a4;

MIPUHUMATh 1[€JIb COBMECTHOM JesTeNbHOCTH, IJIAHUPOBATh OPraHU3allli0 COBMECTHOM
paboThl, pacrpenensTh BUbI paboT, J0roBapuBaThCs, 00CYKIaTh MPOILIECC U PE3yabTaT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

Y4acCTBOBATh B TPYNMNOBBIX opMax paboThl (00CyXaeHHSI, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTUE), BBITIOJHITH CBOIO YacTh PAOOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS
C IPYrUMU 4€eHAaMU KOMaHJIbl, OIIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT
[0 KpUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

CaMOCTOSITEJIBHO COCTABJISITh IUJIaH, AJITOPUTM peHIeHHs 3aJayd (WM €ero 4Yacthb),
BBIOMpATh CIOCOO peleHuss ¢ Y4ETOM HMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh M KOPPEKTHPOBATh BApUAHTHI PELICHUN ¢ y4ETOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJISI MpOLEcca U pe3yjbTaTa pelieHHs
MaTeMaTU4eCKOH 3a/1auu;

NPEIBUAETh TPYJHOCTH, KOTOpble MOT'YT BO3HMKHYTh IPH PELIEHUM 3aJaud, BHOCHUTb
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIHOCTU MOCTABICHHOM 1IEU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIeJIH, HaX0AUTh OLIUOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHuss B 7 kJacce OOydyaromMicCs TMOJYYUT CJEIyIOIUEe HpPeIMETHBIE

pE3yIBTaThI:

Pacno3HaBath HU3Y4YCHHLBIC T'COMCTPUYUCCKHUC (I)I/Il"prI, onpeAciiITb HUX B3aUMHOC

PacCIioJIOKCHHUC, I/I306pa)KaTB TCOMETPUUCCKUC (I)I/Il“prI, BBIIIOJIHATL YCPTCIKU 110 YCIOBUIO
3aga4u. HBMCpHTB JIMHENHbIE U YIJIOBBIC BCIIMYHHBI. Pemate 3agauyd Ha BBIYHCICHHE IJIMH
OTPE3KOB 1 BCJIMYUH YIJIOB.



Jlenate rpyOyio OIEHKY JIMHEHHBIX W YIJIOBBIX BEIIMYUH MPEIMETOB B PEAbHOU JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznudars pa3mMepsl 3TUX 0OBEKTOB 1O MOPSIKY BEINYNHBIL.

CTpouTh 4epTex U K FTEOMETPUUECKUM 3aa4aM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HWCIOJIb30BATh NPU3HAKH U
CBOMCTBa paBHOOGIPEHHBIX TPEYTOJIBHUKOB P PEIICHUH 33]1a4.

[IpoBOAUTB JIOTUYECKHUE PACCYKICHHS C UCIIOJb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCcsl NpU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEIHaHbl, MPOBEACHHON K THUIOTEHY3€ NPSAMOYTOJBHOIO TPEYroJbHUKA, B PELICHUHU
reOMETPUYECKUX 3a/1a4.

Ornpenenats napaJieIbHOCTh MPSMBIX C IMOMOINIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. Onpeaenars napajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroM MpsIMOM.

Pemrate 3agaun Ha kieTyaton Oymare.

[IpoBOANTE BBIUMCICHUS W HAXOAWTh YHCIOBbIE W OyKBEHHBIE 3HAUYEHUSI YIJIOB B
F€OMETPUYECKUX  3aJa4ax C  MUCIOJb30BAHMEM CYMMBbI  YIJIOB  TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH TMEPECEUECHUU JBYX IMapauIebHbBIX
MPSIMBIX CEKyIIel. Pemare mpakTnyeckue 3a1a4n Ha HaX0K/JICHUE YIJIOB.

BrageTs moHATHEM r€OMETPUYECKOTO MECTa TOUYEK. YMETh OTPENIEATh OMCCEKTPUCY yIia
Y CEpEIMHHBIN NEPIEHIUKYISIP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOYUEK.

DopMyIUpOBaTh OMPENECIEHUS OKPYKHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCSl UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOMCTBA MIPU PEIICHUH 3a/a4.

Brnaners moHSITHEM ONMHUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €&
nentp. [lomp30BatThes akTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpEAUHHBbIE MNEPIEHIUKYISPBl K CTOPOHAaM TpPEYrOJbHHUKA
MEePECEKAIOTCS B OJIHOM TOUKE.

Bnagerp noHATHEM KacaTeIbHOM K OKPY)KHOCTH, IIOJB30BaThCS TEOPEMOU O
MEPIEHAUKYIIIPHOCTH KacaTeJIbHON U pajinyca, IPOBEIEHHOTO K TOUKE KaCaHUsl.

[lonp30BaTbCcsi MPOCTEHMIIMMU TEOMETPUYECKMMU  HEPAaBEHCTBAMM, IMOHMMATh HX
MPAKTUYECKUI CMBICTT.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C MMOMOILBIO [IUPKYIS U JTUHEHKH.

K xonmy obOydenus B 8 kjacce oOydaromuiics NOJYYUT CIIEAYIONIUME IPEAMETHBIC
pe3ynbTaThl:

Pacno3HaBaTte OCHOBHBIE BHJIbI YETBIPEXYIOJIBHUKOB, HUX JJIEMEHTBHI, IMOJb30BATHCSI HUX
CBOWCTBAMM MPU PEIICHUH T'€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IEpeceYeHHs] MEIUaH TpPeyrojbHUKa (LEHTpa Macc) B
pelieHuu 3a1ay.

Bnagets nonsiTueM cpefHeil JIMHUM TPEYroJbHUKA U TPaIlelUU, IPUMEHATh UX CBOMICTBA
Ipu pelieHun reoMerpudeckux 3angad. llonb3oBatees Teopemoit daneca u Teopemoil o
MPONOPLUUOHAIBHBIX OTPE3KaAX, IPUMEHSTh UX VISl peLIEHUs TPAKTUYECKHUX 3a]1a4.

[IpuMeHsITh NPU3HAKY [T0A00US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoii Iludaropa st pemieHuss T€OMETPUUYECKHX M MPAKTHYECKHX
3ama4. CTpoUTh MaTEMAaTUYECKYI0 MOJENIb B MPAKTHUYECKUX 3a/adax, CaMOCTOATENbHO JeNaTh
YepTEXK U HAXOIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnagets NOHATHSMU CHHYCAa, KOCMHYCAa M TaHT€HCa OCTPOTO yrjia HpsSMOYTOJbHOTO
TpeyronbHuKa. [101630BaThCs STUMU MOHATUSIMU JUIS1 PEILICHUS PAKTUYECKUX 3aa4.

Boruncnate  (pa3nuuyHBIMH - clloco0amM)  IJIOMIaAb  TPEYrolbHUKA W IJIOHIAAU
MHOTOYTOJIBHBIX  GuUryp (moib3ysch, TJH€ HEOoOXOauMO, KambKynaropoM). IlpuMeHsTh
MOJYyYeHHbIE YMEHHUS B MPAKTUUYECKUX 3a7adax.

Brnagets MOHATHUSMH BIMCAHHOTO M UEHTPAJIBHOIO Yrjia, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEXAy XOopJaaMu (CEeKYIIMMH) U yriie MEeXIy KacaTelbHOW U XOpAOH
MIPU PEIICHUH F€OMETPUUECKUX 3a/1ay.



Bnagerp moHATHEM ONHMCAHHOIO YETBIPEXYTOJIbHHUKA, NMPUMEHSATH CBOICTBA ONMCAHHOIO
YeThIPEXYrOJIbHUKA [TPU PELICHUHU 3a]au.

[IpuMeHATh MOJydeHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJAEIH JUIs
3aJa4u peaJbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPHUH (IIOJIB3YACH, I HE0OX0AUMO, KaJIbKYISATOPOM).

K xonmy oOyueHuss B 9 kJacce OOydarOUIMiiCS TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3ybTaThI:

3HaThb TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («pPELIEHHE  IPSIMOYrOJIbHBIX
TPEYTrOJIbHUKOBY). HaXomuTh (C MOMOIIBIO KaJXbKYJIATOpPA) JJIMHBI M YTJIBl Ul HETAOIWYHBIX
3HA4YCHU.

[Tonb3oBarbest (hopMynaMu NpPUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS. HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMHU BETMUYUHAMHU.

Hcnonb30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HaXOXACHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pEelIeHHuEe TPEyroJbHUKOBY»), MPUMEHITh UX MpPU PELIEHUU T€OMETPUUYECKHUX
3az1a4.

Bnaners nonstusMu npeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JE€MEHTOB MOJ00HBIX
¢uryp. [lonp30BaThcs cBOWCTBaMU MOAOOMS MTPOU3BOJIBHBIX (DUTYP, YMETH BHIYMCIATH JUIMHBI U
HaXOJUTh YIIbl Y MON00HBIX (uryp. IlpuMensaTs cBoiicTBa Mo00MS B MPAKTUYECKUX 3aJadax.
YMeTh NpUBOAUTDH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb3oBaTbcsi TeOpeMaMy O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIEHUU OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaTbcsi BEKTOpamH, MOHMMAaTh HUX T'€OMETPUYECKUH U (U3NYECKHI CMBICI,
IPUMEHATh UX B PELICHUHM TeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckamspHoOe
IIPOU3BEACHNE BEKTOPOB I HAX0XKICHUS JUINH U yTJIOB.

Ilonb3oBaTbCcs METONOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATh €r0 B PELICHUU
TF€OMETPUYECKUX U NMMPAKTUYECKUX 3aad.

Bnagers MOHATHAMU NPaBUIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPY)KHOCTH, [UIMHBI yT'U
OKPY’)KHOCTH M DPAaJIWaHHOW MEpbl yIja, yMETh BBIYMCIATH IUIOIAAb Kpyra M €ro 4acTei.
[IpyMEHSATH IOy4YEHHBIE YMEHMSI B IIPAKTUYECKUX 3a7a4dax.

Haxonuth ocu (MM LEHTPbI) CUMMETPUU (QUIYp, HNPUMEHSTH JIBUKEHUS IIOCKOCTU B
IIPOCTEHUINX CIIydasix.

IIpuMeHATh MOJIydEeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTH MATEMATUYECKUE MOJAECIH VIS
3aJay peaJbHON XKU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHUEM TOJ00Ms
U TPUTOHOMETPUYECKUX (PYHKLIUH (MONB3YSCh, I/1€ HEOOXOIUMO, KAJIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
) i enoticrsa, Homeponn reowerpacenn | 14 BuGmrorera LIOK
: p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmmoreka [{OK
2 Tpeyroabmit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NPSIMBIE, CyMMa YTJIOB 14 1 bubmuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomeTpudeckue 14 1 bubnuoreka [IOK
MTOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 [ToBTOpEeHuUe, 0000IIeHNE 3HAHUI 3 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 67 3 0

I[TPOTPAMME
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8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
. bubnuorexa [JOK
! HerbipExyromeHHKH 12 ! https://m.edsoo.ru/7f417e18
2 A 15 ) ubmiorera LIOK
porioph p - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3 S 14 ) Bubmnorera LIOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenbHblie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEeHue, 0600IICHNE 3HAHUI 3 https://m.eds0o.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 67 5 0

I[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne n/m OporpaMMBb pasi Beero Konrtpoabubie | IlpakTnueckue f)lép(al:cﬂm ar eJ)'IbeI e
padoTsbI padoThI pecypesI
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. PellieHue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
3 Bexropsi 12 . https://m.edsg)lo.ru/7f41a12c
bu6moreka [IOK
4 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢
;| Do moromome R | oo 10K
9 https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
6 JIBYOKEHUS TUIOCKOCTH 6 bubmmorexa IIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IICHNE, 6 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 67 5 0
[MTPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
I'eomerpus, 7-9 xknaccsl/ Aranacsu JI.C., byryzos B.®., Kagomues C.b. u apyrue,
AxunonepHoe o6mectso «M3narensbcrBo «lIpocsenienne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

I'eomerpus. Metoauueckue pekoMeHianuu. 7 kiaacc. Y4yeOHoe nocodue amns
obmeo6pasosar. opranmzanuii / [JI.C. Aranacsu, B.®. Byry3os, }0.A. I'naskos u ap.]. — M.
: [Ipocemenue, 2018 — 95c.

I'eomerpus. Metonuueckue pekoMmeHaanuu. 8 kiacc. Y4yeOHoe nocodue ams
obuieobpasosar. opranuzanuii / [JI.C. Atanacss, B.®. byry3os, FO.A. I'naskoB u n1p.]. — M.
: IlpocBemenue, 2018 — 110c.

I'eomerpus. Metonuueckue pekoMeHaanuu. 9 kinace. YueOHoe nocodue aiis
obuieobpasosar. opranuzanuii / [JI.C. Atanacss, B.®. byry3os, FO.A. I'naskoB u n1p.]. — M.
: IIpocBemienue, 2018 — 96¢.
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