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HHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma no yuebnomy npeamery «I'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
00pa30BaHuUs COCTABICHA HA OCHOBE:

. OenepanbHoro 3akoHa «O0 oOpazoBanmm B Poccuiickoit denepanun» ot 29.12.2012
Ne273@3;

. orocC OCHOBHOTO o0miero oOpa3oBaHwsl, YTBEPKICHHBIM PUKA30M
MunmnpocsemeHusP® 0131.05.2021 Ne 287(manee — ®I'OC O00);

. TpeboBanmii K pe3ylabTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTENbHOW MPOTPaMMBbI

OCHOBHOT0 0011ero oopaszoBanus, npeacraBieHHbx B DI'OC O0O0;

. [TpumepHO#t OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus,
o0oOpeHHOM pereHneM  (eneparbHOr0  y4eOHO-METOIUYECKOr0 OOBECIUHEHUS TI0
obuiemy oOpa3oBaHuto, mpotokon 1/22 ot 18.03.2022;

. [IpumepHOl OCHOBHOM 00pa30BaTEIBLHOIN MPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMs
npenMera «Dusnkay, 0J00peHHON penieHHeM (eneparbHOT0 y4eOHO-METOIUIECKOTO
o0beArHEeHU 110 001eMy obpazoBanuto, mpotokon 3/21 ot 27.09.2021;

. Paboueit nporpammeiBoctiutanuss MbOY COL um. MLIO. JlepmonToBa c. 3aceuHoe;

. [Tpukaza MunnpocBenienusi ot 22.03.2021 No 115 «O6 yrBepxkaenun Ilopsanka
OpraHu3allil M OCYILECTBIECHUS 00pa30BaTEeIbHON JAEATENBHOCTH II0 OCHOBHBIM
o0u1eo0pa3oBaTeabHbIM IpOrpaMMaM — 0Opa3oBaTeNbHBIM I[porpaMmaM HayaJlbHOI'O
0011ero, OCHOBHOI'O OOLIET0 U CPEHEr0 00ILIET0 00Pa30BaHUSI;

. CIl 2.4.3648-20 «CaHHUTapHO-3ITUAEMHUOJIOTHUECKUE TPEOOBAHHUS K OpPraHU3ALUSAM

BOCMHUTAHUS M 00y4eHUs, OTAbIXa U O3JOPOBIEHUS JETeH U MOJIOICKU», YTBEPKICHHBIX
OCTAHOBJICHHEM [JIABHOT'O caHUuTapHOro Bpaua ot 28.09.2020 Ne 28:

. CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TpeOOBaHHA K OOECTICUCHHIO
Oe3omacHocT W (MnM) O€3BpEAHOCTH JUIsl YeloBeKa (PAKTOPOB Cpelabl OOUTaHUS»,
YTBEPKACHHBIX IOCTAHOBIEHUEM INIABHOIO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2

. [Tonoxenus o paboueit mporpamMme y4eOHBIX TPEIMETOB, KypCOB, MOMIYJEH, KypcOB
BHeypouHOil nesrenbHocTd MBOYCOIL nm. MLIO. JlepmonTOBa ¢. 3aceqHoe.

['eomeTpusi kKak OAWMH U3 OCHOBHBIX Pa3/eJOB IIKOJbHOW MAaTEMaTHUKHU, UMEIOIINN CBOEH
[EeNbl0 00ecTeynuTh W3YYeHHE CBOWMCTB U pa3MepoB (UTyp, WX OTHOUICHHH W B3aUMHOE
pacIoJIOKEHUE, OMUpAETCs Ha JIOTHYECKYIO, JI0Ka3aTeNbHYH JWHUIO. L[eHHOCTh u3ydeHus
T€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs 3aKII0YAETCA B TOM, YTO OOYYaIOIIHIACS
YUUTCSI TPOBOAMUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTHh JIOTUUECKHE YMO3aKIIOUYECHHUS,
JIOKa3bIBaTh HWCTHUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
paccy X JIeHUs «OT MPOTUBHOTOY», OTIUYATH CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
YTBEP)KJICHHS.

BTopoii nenbio u3yueHus reoMeTpHuM SIBISETCA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpU
pPEIICHNH KaK MaTeMAaTHYeCKHX, TaK W TPAKTUYECKUX 3a7ad, BCTPEYAIONIUXCS B peaTbHOMI
*Ku3HUA. OOyYaromwuiicss MOJDKEH HAyYUThCS OMPEAeNUTh T'eOMETpUUYecKylo (urypy, ommcarb
CJIOBaMH JAaHHBIA 4YepTEX WIM PUCYHOK, HAWUTH TUIOMIA[h 3€MEJbHOTO YYacTKa, PacCUUTaTh
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HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalens wium TpeOyemble pa3Mepbl Tapaka yis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpasl, BBIUYUCIUTENbHAS JUHUSA B U3YyYEHUU F€OMETPUHU.
[lpu pemenun 3agad  MPAKTHYECKOTO  XapakTepa OOy4YalOMMHCS  YYHUTCS  CTPOMTH
MaTEMAaTUYECKUE MOJCIIN pEealbHbIX >KU3HEHHBIX CHUTyallMi, IPOBOAMTH BBIYUCICHUA H
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTaTa.

KpaiiHe BakHO MOAUYEPKMUBATH CBA3M T€OMETPUU C JIPYTUMHU Y4EOHBIMM INpeAMETaMH,
MOTHMBUPOBATh  KCIIOJIb30BaTh  OMNpPEICNICHUS] TeOMETpUYEeCKHMX (GUryp U  IOHSATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHbIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBA3U Hanboiee
ApKO BUJHBI B TeMax «BekTops», «TpUroHOMETpUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

Y4eOHblii kypc «l'eoMeTpusi» BKIIOYACT CIEAYIOIIUE OCHOBHBIC Pa3JeNbl COACPKAHWS:
«['eomerpuueckne ¢urypsl m ux cBoicTBa», «l3MepeHne TeOMETPUYECKUX BEIUYHHY,
«/lexapTOoBBl ~ KOOpIMHATBI Ha  IUIOCKOCTH», «Bekropb», «/IBM)KEHHA  IUIOCKOCTH»,
«IIpeoOpazoBanus OJOOU.

MECTO YYEBHOI'O IPEJIMETA «I'EOMETPUS» B YYEBHOM IIJIAHE

B cootBerctBim ¢ ®I'OC OOO T'eomerpust siBisieTcss 00s3aTeIbHBIM HPEIMETOM Ha
YpOBHE OCHOBHOTrO o0miero oOpa3zoBanusi. Ha wusyuenue yueOHOro kypca «leomerpus»
otBoautcs 204 gaca: B 7 kinacce — 68 yacoB (2 daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B
Heqeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).

I. COAEP)KAHUE YYEBHOI'O IIPEJIMETA «I'EOMETPUS»

KJIACC

Havanbuble moHsaTHsA reomerpuu. Touka, mpsimas, OTPE30K, JIyd. Yroia. Buasl yrios.
BeprukansHple W cMexHbBle yIuBl. buccektpuca yria. JIomMaHas, MHOTOYI'OJIBHHK.
ITapajieabHOCTD M MEPIEHIANUKYIAPHOCTD IPSIMBIX.

Cummerpuunblie ¢purypsl. OCHOBHBIE CBOMCTBA OceBOi cuMMmeTpuu. Ilpumepsl cumMMmeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TIOMOIIbIO WLUPKYJAss W JuHeiku. TpeyronbHuK. BeicoTa,
MennaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpU3HAKU pPAaBHOOEApPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa U MpU3HAKK MapajuienbHbIX NpsMbIX. CymMMa yIioB TpeyrojbHUKA. BHemrHue
YTJIbI TPEYTOJIBHUKA.

[TpstmoyronbHbIN  TpeyroabHUK. CBOWCTBO MEIMAHBl MPSMOYTOJIBHOIO TpPEYroJIbHHKA,
IPOBEACHHOW K rumnoreHys3e. IIpu3Haku paBeHCTBA NPSIMOYIOJBHBIX TPEYTOJIBHUKOB.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK € YIIoM B 30°.

HepasencrBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 0oJIbIIEM yIiie U OONbIIEH CTOPOHE TPeyroibHUKA. [lepneHIuKysap 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MecTo TO4YeK. buccekrpuca yriia M CepeAuHHBIM NEPIEHIUKYISP K
OTpE3KYy KaK FT€OMETPHUYECKHE MECTa TOYEK.



OxkpyXHOCTb M Kpyr, XopJa M JuaMeTp, UX CBoiicTBa. B3aummHoe pacnonoxxeHue
OKPYKHOCTH M npsiMoil. KacarenbHass u cekymas K OKpy:KHOCTH. OKpy>KHOCTb, BIIMCaHHasl B
yroJ. Biucannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

KJIACC

YerpipéxyronpHuku. [lapamienorpamm, ero mpu3Hakd W CBOWCTBA. YacTHble ciydyau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapar), MX MPHU3HAKM M CBOMCTBA. Tpamerus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron yaBoeHnust meauanbl. llenTpanbHas cummerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennuie TMHUM TpeYrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoGue TpeyrodbHUKOB, KO3 dumreHT nmoaoous. [IpuzHaku mogo0us TpEyroJbHUKOB.
[TpumeHneHue no100Us pU PEIIEHNH IPAKTUUECKUX 3ajay.

CpoiicTBa momajaeil reomerpuueckux Quryp. @opMmynsl Ui MIOMAAH TPEYTOIbHUKA,
napajuiesiorpaMma, pomoOa u tpanenud. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeTuaToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl I[ludaropa nmpu pemieHUH MPAKTHYECKUX

3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO YyIjla MpsIMOYTOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M LIEHTpaJIbHBIE YIJIbL, YroJl MEXAY KacaTeIbHOM M XOPAOH. YIUIBI MEXIY
XOpAaMH U CeKyluMH. BmucaHHble W  ONUCaHHBIE YETHIPEXYTONBHUKU. BzaumHoe
pacrionioxxenue JByX OkpyxkHoctei. Kacanue oxpyxkHocted. OOmme KacaTeiabHbIE K JIBYM
OKPYKHOCTSIM.

KJIACC

Cunyc, xocunyc, TtaHreHc yriaoB or 0 go 180°. OcHOBHOE TpPHUIOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne TpeyronpHukoB. TeopemMa KOCHMHYCOB M Teopema CUHYcOB. Pemenue
MPAKTUYECKUX 3aJay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema o nMpou3BENECHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BexTtop, anmHa (MOAyNnb) BEKTOpA, COHAINpPABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HAIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpaluu Haj
BEKTOpaMHU. PaznokeHue BeKTopa 10 IBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BEKTOpa.
CkanspHoe MpoU3BeIeHNE BEKTOPOB, IPUMEHEHUE 1711 HaX0XKJI€HUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHl HA IUIOCKOCTU. YPAaBHEHMsI NPSIMOM M OKPYKHOCTH B
KOOpJMHATAaX, MIepeceueHre OKPYKHOCTEH U MpsAMbIX. MeTo1 KOOpJMHAT U €ro MpUMEHEHHE.

[TpaBriibHBIE MHOTOYTOJBHUKH. J[TMHA OKpYyXHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBM>KEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUH GUryp (3JIeMeHTapHbIe PECTaBICHNUS).
[TapannensHbIi epenoc. [1oBopoT.



II. INTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yJIbTATBI OCBOCHHS IPOrpaMMbl yueOHOro Kypca «l'eomeTpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

- NOpPOSIBJICHUEM MHTEpeca K MPOILIOMY M HACTOAIIEMY POCCHUUCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSM POCCHUMCKMX MATEMaTUKOB M POCCUUCKOH
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYTrUX HAYKax W MPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

- TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEM TpaklaHMHA W peaju3alud €ro IMpas,
MpEJICTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaxX (YHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYP,
ABJICHUH, MPOLETYp PakJaHCKOTO oO0IiecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI
HAYKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-3THUECKUX MPHUHIIUIIOB B JACSITECIBHOCTH Y4EHOTO; 3)
TPYAOBOE BOCIIUTAHME:

- YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEUICHWU MPAKTHYECKUX 3aJlady MaTeMaTUYeCKOn
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOT0 0O0pa30BaHUs Ha MPOTHKCHUU BCEH
JKU3HM JIJISL YCTICITHOM Mpo(eCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHUEM HWHJMBHAYAIbHOM TPAGKTOPUU OOpa3oBaHUSI U
KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCTEH; 4)
CTeTHYECKOEe BOCIIUTAHME:

- CIIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M JCTETUYECKOMY BOCHPHUSITHIO MATEeMAaTHYECKUX
00BEKTOB, 3a7a4, PEIICHUHN, PACCYKIACHUH, YMEHUIO BUIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

- OpUEHTAIMEl B JIEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX MpeACTaBICHHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI YEJIOBEKAa, MPUPOJbI U OOIIECTBA, MOHUMAHHEM
MaTeMaTHUYeCKON HayKH Kak cQepbl 4YeIOBEUeCKOW esTeNbHOCTH, STaloB €€ pa3BUTHUS H
3HAYMMOCTHU JJIS Pa3BUTHS ITUBUIIU3AINH, OBIAICHUEM SI3bIKOM MAaTEMaTUKH U MaTeMaTHYECKOM
KYJIbTYpOH KaK CpeJICTBOM MO3HAHUS MUPA, OBJIAICHUEM MPOCTEHIIIMMU HaBbIKAMU
HCCIIEA0BATENLCKOM JIeITCILHOCTH,

6) ¢pusuveckoe BocnuTanue, popMupoBaHue KyJabTYPhI 310POBbSI H IMOLMOHAJIBHOTO
Os1aromostyqust:

- TOTOBHOCTBIO TPUMEHATh MaTEMaTUYeCKHe 3HaHUS B HMHTEPECax CBOETO 37I0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryispHas (u3nyeckass aKTHUBHOCThH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
NpU3HAHUEM CBOEro IMpaBa Ha OMIMOKY M TaKOro K€ IpaBa JPYroro 4eioBeka;, 7)
IKO0JIOrHY€eCKO€e BOCIIMTAHHUE:

- OpUEHTAIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JUIsS pelIeHus 3a1ad B o0JacTu
COXPAaHHOCTH OKPY)KAIOIIEH Cpejbl, TUIAHHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX



MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIHAILHON U MPUPOIHOI cpeabl:

- TOTOBHOCTBHIO K IICI\/JICTBI/ISIM B YCIIOBUAX HCOHpeIICJIéHHOCTI/I, IOBBIIICHUIO YPOBHA cBoen
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEATSIbHOCTh, B TOM YHUCIE YMEHHE YUYUTHCS Y IPYTUX
J'IIOZ[GI\/'I, HpI/IO6peTaTB B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAHMA, HABBIKM U KOMIICTCHIIMH M3
OTIBITA JAPYTHX;

- HEOOXOIMMOCThIO B POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YucCIie (QOPMYyITUPOBATH HIICH,
IIOHATHUS, TUITIOTC3bI 00 OGBGKTaX " ABJICHHUAX, B TOM YHCJIC PAHCC HCU3BCCTHLIX, OCO3HABATH
JNeQUIHUTBI COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

- CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallMiO, BOCIPHHHUMATh CTPECCOBYIO
CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIC PEIICHHUS W
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIE YHHBePCcAJIbHbIE Y4eOHbIe AelCTBUS

Ba3oBble jloruueckue AeiicTBUs:

«  BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHONICHWH MEXAYy HOHATUSAMH, (OPMYIHUPOBATH ONpPEIACICHUS TOHSITHIA,
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALMU, OCHOBaHHUSA JUIsl 0000LIeHUs U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHATIN3a;

«  BOCIPUHHUMATH, (OPMYIHPOBATH U IMPEOOPA30OBBIBATH CYXKIEHUS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

+  BBUIIBIIAITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpeUns B (hakTax,
JTAHHBIX, HAOJIOACHUSAX M YTBEPXKACHUSX, MpeiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

« JlenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M HHJYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

+  pa30bupath J0Ka3aTebCTBA MATEMAaTUUYECKUX YTBEP)KICHUH (MPsIMblE U OT MPOTHUBHOIO),
IIPOBOAMTH CAaMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBa MaTeMaTUYeCKUX (aKToB,
BBICTPAaNWBaTh apryMEHTAIMIO0, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

« BBIOMpaTh croco0 pemieHuss ydeOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Hanbosiee MOAXOAAUIMHA ¢ y4ETOM CaMOCTOSATENbHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

*  HUCHOJB30BAaTh  BONPOCHI  KaK  HCCIENOBATEIbCKHUM  MHCTPYMEHT  IO3HAHMUS,
dbopMynupoBaTh BOMPOCH, (PUKCHUPYIOLIUE MPOTUBOpEUNE, MPoOIeMy, CaMOCTOATEIbHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (pOpMHUpPOBATH TMIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

* TPOBOJUTH IO CaMOCTOSITENBHO COCTABJIEHHOMY IUIaHY HECJIOXKHBI 3KCHEPHUMEHT,
HEeOOJIbIIIOE HCCIIeI0OBaHNE MO0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHu4eckoro o0beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;



CaMOCTOSITENILHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEAMOIOKCHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmaunmeii:

BBISIBJIATh HEIOCTaTOYHOCTh U U30BITOYHOCTh MH(OPMALUH, TaHHBIX, HEOOXOAUMBIX IS
peLIeHMs 3a/1a4u;

BBIOMpATh, AHAJIU3UPOBATH, CUCTEMATH3UPOBAaTh M HHTEPIPETUPOBATH HHPOPMALHUIO
pas3IMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BbIOMpaTh (hopMy mpeacTaBieHuss UH(GOPMAIMKA U WIUTIOCTPUPOBATH pEIlaeMbIe 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAJI&KHOCTh MH(GOPMAIMM 10 KPUTEPHUSM, MPEITIOKESHHBIM YUYUTEIEM HWIH
cOpPMYIMPOBAHHBIM  CaMOCTOATENbHO.  KOMMYHMKAaTHBHBIe  YHHMBepcajbHbIe
yueOHble AelicTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJEHHS B COOTBETCTBUHU C YCJIOBUSMHU M LEISAMU
OoOlIeHMs], SICHO, TOYHO, TPaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS 110 XOAY PELIeHUs 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JIe 00CYXJIeHHs 337aBaTh BOIPOCHI IO CYILECTBY OOCYKIAeMOM TeMbl, MPOOJIEMBI,
pelaeMoil 3a1auM, BbICKa3bIBaTh MJIEH, HALEJICHHbIC HA IIOUCK PELIEHUs, COIIOCTAaBIIATh
CBOM CYXJIEHUS C CYKICHHUSIMH IPYruX yYaCTHUKOB JUasiora, oOHapyXKUBaTh pa3inyue U
CXOJICTBO IO3UIMHA, B KOppeKTHOH ¢opme (opMyaupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;

IpPEACTaBIIATh PE3YJIbTaThl PEIIECHUs 3aJaud, SKCIEPUMEHTa, HUCCIICAOBAaHUS, NPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C Y4YETOM 3aJad MPE3eHTAluu U
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh U HUCIIOJIb30BATh MPEUMYILECTBA KOMaHIHON U MHAMBUYyabHON paboThl Hpu
peleHnH y4yeOHbIX MaTeMaTUYeCKUX 3ajiay;

NPUHUMATH LI€J1b COBMECTHOM NEATENbHOCTH, MJIAHUPOBATh OPraHU3AlMI0 COBMECTHOM
paboThl, pactpenensTs BUAbl paboT, JOroBapUBaThCs, 00CYKAaTh MPOIECC U pe3yabTar
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYyxkAeHUS, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBHS
C JPYTMMHU 4YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KaueCTBO CBOErO BKJaaa B OOLIMI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJISATh IUIaH, aJIrOPUTM pelIeHus 3ajaud (Wi €ro 4YacTh),
BBIOMpPATh CIOCOO pelIeHuss ¢ Y4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATh BapUaHThl PELICHUNU C y4ETOM
HOBOM nH(popManuu. CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3ynbTaTa pelIeHus
MaTeMaTH4YeCKOM 3a1a9M;



*  TPEABUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTH IIPH PELICHUM 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

*  OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTABICHHOW L€ U YCIIOBHSIM,
OOBSICHATH MPUYMHBI JOCTHKCHUS WIIM HEJOCTIDKEHUS LIENH, HaXOAUTh OMIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHny o0ydenus B 7 kjacce 00y4aroImmiics MOJYYHT CJIeAyHOIIUe peIMeTHbIe
pe3yJbTaThl:

Pacno3naBate HM3y4eHHBIE TEOMETPHUYECKHE (PUTYpHI, ONpEeAeisITh UX B3aUMHOE
pacIoyio’)keHne, HU300paxaTh IeOMETpUYEcKUe (UIYpbl, BBIIOJIHATH YEPTEXKH IO YCIOBHIO
3ajaud. M3MepsaTh JMHEHHBIE W YIVIOBBIE BEIMYMHBI. PemaTh 3agaunM Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B pealbHOW JKU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Ctpouts 4epTeku K FeOMETPUYECKHUM 3a/1adaM.

Ilonb30BaTbcs NpPU3HAKAMU pPABEHCTBA TPEYTOJIBHUKOB, MWCIOJIb30BaTh IPU3HAKU H
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBONTE JIOTHUECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCs INpU3HAKAMU pPAaBEHCTBA IPSMOYIOJBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEACHHOW K TUIOTEHY3€ IPSIMOYIOJBHOIO TPEYrOJbHHMKA, B PEUICHUHU
FEOMETPUYECKUX 3a]au.

OnpenensaTh NMapajijieIbHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOpblE 00pazyeT ¢ HUMHU
cexymas. OnpenensaTs NapauleIbHOCTh NMPSAMBIX C MOMOUIBIO PAaBEHCTBA PAaCCTOSIHUI OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsMOiA.

Pemats 3a1aun Ha kiietyaroil Oymare.

[TpoBOaUTH BBIYMCIEHHUS W HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HA4YEHUs YIJIOB B
FeOMETPUYECKUX  3aJadaX C  HCIOJb30BAHMEM CYMMBl  yIJIOB  TPEYrOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX NpPU MEPECEUEHUM [BYX MNapayljedbHbIX
IPSAMBIX CEeKyIIel. PemaTe npakTHyecKue 3a1a4n Ha HaX0KJICHUE YTIJIOB.

Brnaners moHsATHEM reOMETPUYECKOr0 MECTa TOUEK. YMETh OINpeNesIATh OMCCEKTPUCY yIiia
Y CEPEIMHHBIN NEPIEHAUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOYEK.

DopMynUpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpIbl U JMAMETPa OKPYKHOCTH,
MIOJI30BaThCS X CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

Biagers MoOHATHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOIUTh €€
ueHTp. Ilonp3oBaThCs pakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MepeceKaloTcs B
OJIHOW TOYKE, U O TOM, YTO CEPEAUHHBIE NEPHEHAMKYJAPbl K CTOPOHAM TPEYTrOJIbHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Brmagete nNOHATMEM KacaTelbHOW K  OKPYXXHOCTH, IIOJb30BAaThCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KAacaTeIbHON U paJnyca, IPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbcsl NPOCTEWINMMH  TE€OMETPUYECKMMH  HEPAaBEHCTBAMH, IIOHMMATh MX
MIPAaKTUYECKUM CMBICH. IIpOBOAUTHE OCHOBHBIE TI€OMETPUYECKUE IIOCTPOCHHUS C IIOMOILIBIO
LUPKYJIS U JINHEUKU.



K xoHny o0yuenusi B 8 kjiacce 00y4aromuiics moJyquT cJieayrouue npeamMmeTHblie
pe3yabTarThl:

Pacnio3naBath OCHOBHBIE BHUJIbI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJb30BaThCS HX
CBOICTBaMHM MPU PELICHUH FT€OMETPUUECKUX 3a]1au.

[IpuMeHsATh CBOMCTBA TOYKHM TMEPECEUEHUs MEIHUaH TPEYroJbHUKAa (LIEHTpa Macc) B
pelleHuy 3ajau.

Bnaners nousTHem cpenHel JIMHUM TPEYTrOJbHUKA U Tpamneluu, IPUMEHSITh UX CBOMCTBA
OpU pelIeHuHd reoMeTpuueckux 3amad. Ilomb3oBarbes Teopemoit daneca u TeopeMoil o
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEHICHUS TPAKTUYECKUX 3a]1a4.

[IpuMeHsATh pU3HAKK OO0 TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKHUX 3a/1a4.

[Tonb3oBatbes Teopemoit Iludaropa s pemieHUs TreOMETPHUYECKHX U MPAKTHUECKUX
3a7a4. CTpOUTh MAaTeMaTHYECKYI0 MOJEIb B MPAKTHUUECKUX 337adaxX, CAMOCTOSITENIbHO JieaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JTMHBI.

Brnaners moHsATHSMH CHHYCAa, KOCMHYCa M TaHT€HCA OCTPOTO yIyia MPsSMOYTOJILHOTO
TpeyroiabHuKa. [101p30BaThCS 3TUMU MOHITUSMH JUIS PEIICHUS MTPAKTHUECKUX 3a7au.

Berumcnsate  (pa3iMYHBIME - CLIOCOOAMHM)  IUIOMIAAL  TPEYTOJIbHUKA W TUIOIIAIU
MHOTOYTOJIBHBIX  (Guryp (moib3yach, TIJ€ HEOOXOAUMO, KalbKynsTopoMm). [IpumeHsTH
MOJIY4YCHHBIC YMEHUS B MPAKTHYECKUX 3a7a4ax.

Bnagerp NOHATUSMM BIHCAHHOTO W IIEHTPAIBHOTO YIJA, MCIOJNb30BaTh TEOPEMBI O
BIIMCAHHBIX yriaX, YIJIaX MEXIy XopAamH (CEKYIIMMHU) U yrie MEXIy KacaTeIbHON U XOpIoi
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Biamers moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA OIMHUCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MONMy4YEHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEeMaTHUYECKUE MOJAENIU IS
3a/1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHHEM MOA00Hs
U TPUTOHOMETPUH (TIOIB3YSICh, T/Ie HEOOXOIUMO, KaTbKYIATOPOM).

K xonny o0yuenusi B 9 kijiacce 00y4yaromuiicsi MoJy4uT cjieaylonue npeaMeTHbie
pe3yJabTarThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHM OCTPHIX YIJIOB, HAXOJIUTh C HUX IOMOIIbIO
pasi4yHbIe  DJIEMEHThl  NPSMOYTOJBHOTO  TPEYrOJIbHUKA  («pelieHHe  MPSAMOYTOJBHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOIBIO KalbKyJAsATOpA) JAJUHBI M YIJIBI AJI HETAOJIWYHBIX
3HAYEHUMN.

[Tonwp3oBatbest (hopMynamMu MPHUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXIECTBOM
JUTSL HAXOKJIEHHSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUUECKUMH BEIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJII HaXO0XKJIEHUS PA3JINYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHue TPEyroJbHUKOBY), MPUMEHSITh MX IpPU PEIIEHUU T'€OMETPUYECKUX
3az1ad.

Brnaners nonsTusMu npeoOpa3zoBaHus M0J00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. IToap3oBarbesi CBOMCTBAMHU 1MOA0OMS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATh JUIMHBI U
HaXOJUTh YIJIbl Y MOJ0OHBIX Quryp. IlpuMensTs cBoicTBa mo100Hs B MPAKTUYECKUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DPUTYP B OKPYIKAIOIIEM MUpE.



ITonp30BaTbCst TeOpeMaMu O MPOU3BEIECHUU OTPE3KOB XOpA, O IIPOU3BEICHUU OTPE3KOB
CEKYILHUX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpAaMH, IOHMMAaTh HMX TEOMETPUYECKHH M (PU3MYECKHil CMBICI,
IOPUMEHATh MX B PELICHUHM TEOMETPUYECKUX U (u3nueckux 3aznad. IIpuMeHATh cKalsipHOe
IIPOU3BEICHUE BEKTOPOB Ul HAXO0XKACHUS JUIMH U YIJIOB.

[Tosmp30BaTbcs  METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B PELICHUU
F€OMETPUYECKHUX U ITPAKTUYECKUX 3a/ad.

Bnaners MOHATUAMU IPABWIBHOTO MHOTOYIOJIbHHMKA, JJIMHBI OKPYXKHOCTH, JUIMHBI AYTH
OKPY’KHOCTH Y PAJIMAaHHON MEpBI yIila, YMETh BBIYMCIIATH ILIOIIAAb KPYTa U €r0 YacTeu.
[TpyMEHATH MOJIyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM HEHTPHI) CUMMETpUHM (UTYp, NMPUMEHATH JBHKCHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasix.

IIpuMeHATH NONMY4YEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MATEMATHYECKUE MOJEIU I
3ajjay peaJbHOM XKHU3HU U IPOBOJUTH COOTBETCTBYIOLINE BHIYUCICHUS C IPUMEHEHUEM MOA00MS
U TPUTOHOMETPUUYECKUX (PYHKIMH (TONIB3YSCh, I/1€ HEOOXOIUMO, KAIBKYIIATOPOM).

III. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEIMETA
«TEOMETPUS»

Ne | HammenoBanmue pasgesnoB u | KoJu-Bo 50P/IOP KonTpoasn
n/m | TeM NPorpaMmbl 4yacoB bie padoThI
7 kiace

1 |Pazmen 1. [Ilpocreiimue bu6nmoreka [IOK
TreOMETPUYCCKUE  (UTYPHI 12 https://m.edsoo.ru/7f415e2e
U uX cBoiicTBa. M3mepenue
TEOMETPUUECKUX BETHUNH

2 | Pazmen 2. TpeyroiabHUKH 24 bubmuotexa [JOK 1

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

3 | Pasznmen 3. IlapannenbHbie 18 bubnmnoreka [JOK 1
npsMble, CyMMa yIjioB https://m.edsoo.ru/7f415e2e
TpeyrojabHUKa

4 | Paznen 4. OKpy>XHOCTb U 11 bubmuotexa [JOK 1
kpyr. 'eomerpuueckue https://m.edsoo.ru/7f415e2e
MOCTPOCHUS

5 | [ToBTrOpenue, o6o0IIEHNE 3 bubmuotexa [JOK 1
3HAHUHI https://m.edsoo.ru/7f415e2e
HToro odmiee kom4ecTBo 68
4YacoB MO0 NMporpamMme:

8 kunace

6 | Pa3zmen 1. 12 bu6nuoreka [IOK 1
YeTbIpEXyroabHUKN https://m.edsoo.ru/7f417e18

7 | Pazgen 2. Teopema daineca 15 bubnuotexa [JOK 1
u Teopema 0 https://m.edsoo.ru/7f417e18
MPOMOPIHUOHATEHBIX
OTpe3Kax, Mo100HbIE
TPEeYroJIbHUKU
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8 | Paznen 3. [Tnomanp. 14 bubmuorexa [JOK 1
Haxoxnenne — muomanei https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKOB u
MHOTOYTOJIbHBIX ¢buryp.

[Tnomanu MO1I00HBIX
uryp

9 | Paznen 4. Teopema 10 bubnmoreka [JOK 1
[Tucdaropa u Hayana https://m.edsoo.ru/7f417e18
TPUTOHOMETPHH

10 | Pasznmen 5. Yribl B 13 bu6nmoreka [IOK 1
OKPYXKHOCTH. Brincanusie u https://m.edsoo.ru/7f417e18
OTHCaHHbBIE
YeTBIPEXyTrOJMbHUKH.

KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHocTen

11 | [MoBTOpeHnue, 060OIICHNE 4 bubnnoreka IIOK 1

3HAHUH https://m.edsoo.ru/7f417e18
9 kaace

12 | Pa3nen 1. Tpuronomerpus. 16 bubnnorexka HOK 1
TeopeMbl KOCHHYCOB U ttps://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYTrOJIbHUKOB

13 | Pazmen 2. IlpeobpazoBanue 10 bubnmoreka [JOK 1
0 100HSI. Metpuueckue ttps://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B OKPY>KHOCTH

14 | Paznmen 3. BekTopbl 12 bubmorexa [JOK 1

ttps://m.edsoo.ru/7f41lal2c

15 | Paznmen 4. JexapToBbI 9 bubmuotexa [JOK 1
KOOPJAMHATHI Ha TIOCKOCTH ttps://m.edsoo.ru/7f41al2c

16 | Pa3gen 5. IIpaBuiibHbIE 8 bubmuoreka [JOK 1
MHOTOYTOJIbHHUKH. J{inHa ttps://m.edsoo.ru/7f41al2c
OKPYXKHOCTH U TLIOIIA b
Kpyra. Beruucnenue
Iomanen

17 | Paznmen 6. [IBukeHus 6 bubmuotexa [JOK 1
IUIOCKOCTH ttps://m.edsoo.ru/7f41al2c

18 | [loBTOpeHwue, 00o01eHue, 7 bubnmoreka [JOK 1
CHCTEMaTH3aIHs 3HAHUH ttps://m.edsoo.ru/7f41al2c

PECYPCHOE OBECIIEYEHUE YYEBHOMN ITPOIr'PAMMBI
bubauoreunslii pona. HopMaTuBHbIE JOKYMEHTHI:
1) @denepanbHbli  TOCYAApCTBEHHBIM  CTaHAApT  OCHOBHOTO  OOLIETro

o0OpazoBaHwUs.
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2) byryzoB B.®. Teomerpus. PabGowas mporpamma K  y4eOHUKY
JI.C.AtanacsHa u aApyrux. 79 Kiaccel: mocobwe i yddmTelneld o0Ieo0pas3os.
yupexaenuii / B.®.byry3os. — M.: I[Ipocemenue, 2013. — 31 c.

bubanoreunblii pona. YuedOHast 1uTepaTypa OCHOBHAs:

1) l'eometpus: 7 — 9. YueOHuk it oO0meodpazoBaTenbubix yupexaenuid. /JI.C. AtaHacsH,
B.®. byry3os, C.b. Kagomues, 3.I.ITo3nsk, U.1. KOnuna. / M.: [Ipocsemenue, 2019.

bubaunoreunbiii pona. JonosHuTebHAA TUTEPATYPA 1S YUUTEJISA:

1) ['eometpust 7 — 9 kiacchl: 3aa4n Ha TOTOBBIX YEPTEXKaxX JJsi MOAroToBKU K A
u ETD/
O.H. banasn. — PocroB-na-/lony: U3garenbctBo «PeHukcy, 2013

2) I'eometpus. 7 xmacc. CamoctosiTenbHbIe pa0OThl. TeMaTH4eckue TecThl. TecThl

IUIsE IpoMexkyTouHOM atrectanuu. CrnpaBounuk. Pabouass terpangs / @.®. Jleicenko, C.IHO.
KynaGyxosa.
— PocroB-na-/lony: U3natenscTBo «Jlernon», 2013

3) Usyuenne reomerpuu B 7, 8, 9 Kiaccax: MeToi. pekoMeHmanwu: KH. g ydaurens /
JI.C.Atanacsn, B.®.byry3os, }0.A.I'na3koB u ap. - M.: IIpocsemienue, 2011.

JAnpakTudeckue MaTepuabl:

1) npakTudeckue MatepHaibl o reomerpun: 7 kiacc: K ydeOnuky JI.C. ATtaHacsiHa U
Ap.
«T'eomerpuss 7 — 9 xmaccel» / H.b. MenbnukoBa, I''A. 3axapoBa. — M.: HznatenbctBo
«DK3aMCHY,
2014
2) 3uB b.I'. T'eomerpust. unakruueckue marepuansl. 7 ki. / b.I'.3uB, B.M.Meiinep. —
16-¢
u3a. - M.: Ilpoceemenue, 2010. -127 c.: ui.

IHocoous n
odopynoBanme: 1) CripaBOUHHUKH.
2) MaremaTtudeckue Tabauisl bpanuca.
3) INeyarHble mocoOuUs (HATISIHBIC CPEICTBA — TAOJIHIIBI).
4) Y4eOHO-TIpaKTUYeCKoe M yueOHO-1a00paTOpHOE 000PYIOBaHHUE:
a) pa3IaTOYHBIM MaTepuai s MPAaKTUUECKUX U J1ab0paTOpHBIX padoT,
0) MOJIeNT TeOMETPUYECKHX TUIOCKHX M MTPOCTPAHCTBEHHBIX (PUTYD.

Nudopmanunonnbie cpeacrea (MHTEpHET-pecypcesbl):
1) bubauorexa ITOK https://m.edsoo.ru/7f415e2e
2) bubmmoreka [1OK https://m.edsoo.ru/7f417e18
3) bubmmoreka L{OK ttps://m.edsoo.ru/7f41al2¢c
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