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MNOACHUTEJBHASA 3AIINCKA

Hactosmas pabouas mporpamMMa 1o reoMeTpuu g 9 Kiacca cpeaHei

00111e00pa30BaTEIBHON MIKOJIBI COCTABJICHA HA OCHOBE:

1.

®denepanpHOro 3akoHa «O0 obpazoBanuu B Poccuiickoit denepammmy ot
29.12.2012 Ne 273-®3 (c U3BMEHEHUSIMU U JONOJTHEHHUSIMHU, BCTYIUBIINMA B
cuiy ¢ 13.07 2021).

«O BHecenuu wu3MeHeHuit B DexepanbHblii 3akoH «O0 oOpa3oBaHMM B
Poccuiickoit @eneparun» ot 24 centsaops 2022 1. Ne 371-D3.
®denepanabHbIi TOCYIapCTBEHHBIN 00pa30BaTeNbHBIM CTaHAAPT OCHOBHOTO
oOmiero o6pazoBanusi (mpuka3z or 31.05.2021 Ne 287 MuHucrepcTBa
npocseniennst Poccuiickoit @enepanmn «O0 yTBepxkaAcHUH (HeaepaTbHOTO
rocyJapCTBEHHOr0 00pa3oBATENbHOIO CTAaHAapTa OCHOBHOIO  OOILEro
oOpa3oBaHus», 3apeructpupoBanHbii B Muntoctre Poccun 05.07.2021,
perucTpannoHHbiii Homep 64100).

[Ipuka3 MunucrepctBa mpocBemeHnss Poccmiickon  ®denepanyu  OT
18.07.2022 Ne 568 «O BHeceHMM U3MEHEHHH B (eaepalbHbIN
rOCyJIapCTBEHHBIN  0Opa3oBaTeIbHBI  CTAaHJAPT OCHOBHOTO  OOIIEro
oOpa3oBaHusl, YTBEPXKJACHHBIA MpUKa30oM MUHUCTEPCTBA MPOCBEIICHHUS
Poccuiickoit @enepanuu ot 31 mast 2021 r. Ne 287».

[Ipuka3 MunucrepctBa mpocsemeHuss Poccuiickon ®enepanmuu  OT
27.12.2023 Ne 1028 «O BHeceHMHM HW3MEHCHHH B HEKOTOPBIC TMPUKA3bI
MunucrepcTBa o6pasoBanus u Hayku Poccuiickoii deneparuu, kacaronyecs
dbenepabHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOTO
oO1ero o0Opa3oBaHUs u CpeIHEro o01ero oOpa3zoBaHUs,
3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 1. Ne 77121.

[Ipuka3 MunucrepctBa mpocBemieHuss Poccuiickon ®enepamuu  oT
22.01.2024 No 31 «O BHeceHMHM H3MCHEHHHW B HEKOTOPHIE ITPUKA3BI
MunucrepcTBa o6pasoBanus u Hayku Poccuiickoii deneparuu, kacarommecs
dbenepanbHbIX TOCYAapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHAAPTOB HAYAJIBHOTO
oO1iero oOpa3zoBaHuUs 51 OCHOBHOT'O oO1ero oOpa3oBaHUsI»,
3apeructTpupoBaHHoro B Muntocte Poccun 22.02.2024 r. Ne 77330.

IIpukaz MunucrepctBa mnpocsBemieHuss Poccuiickorn @enepauuu  OT
27.12.2023 Ne 1028 «O BHeceHHMHM HW3MEHCHHH B HEKOTOPBIC ITPUKA3bI
MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit denepanuu, kacaronpecs
dbenepaabHbIX TOCYAaPCTBEHHBIX 00pa30BaTEbHBIX CTAHJIAPTOB OCHOBHOIO
obmiero oOpa3oBaHus», 3aperucTpupoBaHHoro B Muntocte Poccun

22.02.2024 1. Ne 77331.



8. Ilpukaz MunuctepctBa mpocBemieHuss Poccuiickoit ®enepauuu  OT
18.05.2023 Ne 370 «O6 ytBepxkneHuu (denepanbHOl 00pa3oBaTEeNbHOM
IPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUsD».

9. Ilpukaz MunuctepcTBa mnpocBemieHuss Poccuiickoit deaeparuu  oT
09.10.2024 Ne 704 «O BHECEHMM W3MEHEHUW B HEKOTOPBIE IIPHUKA3BI
MunucrepctBa  mpocBemieHuss  P®,  kacarommecs — deaepanbHBIX
obpazoBarensHbix mporpaMmm HOO, OOO u COO» (3apeructpupoBaH OT
11.02.2025 rona).

10.OcHoBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
MAOY Kackapunckoii COILI, yTBepxkIeHHOM Ha IEACOBETE, IPOTOKO
Nel5 or 11.07.2025 r., npukazom Ne 491 ot 13.08.2025r., cornacoBaHHOM
VYnpasnstouMm CoBETOM HIKOJIBI 25.07.2025 r. (mpotokoa Nel1).

11.Yuebnoro mmana MAOY Kackapunckoit COI, yTBepXaeHHOTO Ha
nezicoBete, mpoTokoa Nel3 ot 27.06.2025 r., npuxazom Ne 458 ot 27.06.2025
r. W coriacoBanHoro YmpamsomuMm CoBerom mmkonsl 27.06.2025 .
(mpotokout Ne 10).

12.I1lporpammoii Bocmutanus MAO Kackapunckoit COII (mpukas ot
16.02.2021r Ne 94).

13.YcraBom MAOY Kackapunckoit COILl, yTBepXI€HHBIM MPUKA30M
HayaJlbHUKA YNOpPaBJICHHUS o00pa3oBaHus AJMHUHHUCTpAaUuU TIOMEHCKOTO
MyHULIHANANBHOTO paitoHa ot 25.05.2016r. Nel138-0.

14.TlonoxenneM o TpoMexyTouHo arrectanuu (mpukaz Ne395 or
12.10.2015r.)

15.TTonoxenuss o pabouux mMporpaMMax yduTelel 1o 00pa3oBaTeIbHBIM
nporpamMmmam, ytBepxkaeHHoro npukazoMm MAOY Kackapunckon COI ot
20.05.2022 1. Ne 368.

PaGouue nporpamMMbl y4eOHBIX IPEJAMETOB, KYPCOB JIOJHKHBI COJIEPKATh:
[1osSICHUTENBHYIO 3AITUCKY.
Copeprxanue yueOHOTO IIpeIMeTa, Kypca.
[Inanupyembie 0Opa3oBaTeIbHbIEC PE3YIbTATHI.
TemaTnueckre mIaHUpOBAHUE.
[ToypouHO€ nITaHUPOBAHUE.
YueOHo-MeToan4ecKkoe oobecrnedeHrne 00pa3zoBaTesIbHOrO Mpoliecca.
MartepuaibHO-TEXHHUECKOE 0OecrieueHne 00pa3oBaTeIbHOIO Mpoliecca.

NoOakwbdDE

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PAa3/eOB IIKOJIHLHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH IEbI0 00ECTIeUnTh M3Y4YEHUE CBOMCTB M pa3sMepoB PUTyp, UX
OTHOIIEHWH W B3aUMHOE PACIIOJIOKECHHE, OIMUPACTCI Ha  JIOTHYECKYIO,



JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUusi reOMETpUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYaIOIIUICS YUUTCS IPOBOIUTD
JIOKa3aTEIbHbBIEC PACCYKICHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH
paccyIeHus «OT TMPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT IIPU3HAKOB,
dbopMyTUpOBaTh OOPATHBIE YTBEPIKICHUSI.

Bropoil 1nenpl0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KAK MAaTEMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTpEYAIOUIMXCsl B peanbHOM ku3HU. OOydyarouuicss JOKEH HayYUThCs
OTNPEJEIUTh TEOMETPUUYECKYI0 (PUTypy, ONMCaTh CIOBAaMHU JIaHHBIM 4YEpPTEXK WU
PUCYHOK, HAWTH IUIONMIa/b 36MEIBLHOTO YUaCTKa, pACCUYUTATh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabelisi win TpeOyemble pa3Mephbl Trapaka HJis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIIbHAS JUHUA B U3YYEHUH T€OMETPUHU.
[Ipu pereHun 3amay MPAKTUYECKOTO XapakTepa OO0ydYaroIIMACs YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJIETM  PEAbHBIX JKMU3HEHHBIX CHUTyallui, MPOBOJUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJYYCHHOTO PE3yiIbTaTa.

KpaitHe BakHO TMOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMU Y4EeOHBIMU
peMEeTaMi, MOTUBUPOBATH UCIOJIB30BaTh OMPEACICHHUS T€OMETPUUECKUX (DUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUW B (U3UKE U
TEXHUKE. OTU CBS3M Haubojee SApPKO BUIAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue COOTHOWICHU», «Meton koopauHat» U «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKJIIOYAET CIACAYIONIME OCHOBHBIC pa3JIeiibl
conepxkanusi: «['eomerpuueckne Qurypsl W UX CcBoWcTBa», «l3mepenue
F€OMETPUYECKUX  BEIUYUH», «J[eKkapTOoBbl ~KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BexTopb», «/[BrkeHus miockoctny, «IIpeodpazoBanus mogo0usi».

Ha uzyuenue yuebHnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B HeJleN0), B 9 Kiacce
— 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomMerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yriioB. BepTukanbHble M CMEXHbIE yIubl. buccekrpuca yrina. JlomaHnas,
MHOTrOYyTroJibHUK. [[apannenbHOCTh U NEPIEHANKYISIPHOCTD IPSIMBbIX.

CumMmerpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUU B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LUPKYJIS U JIMHEHKH. TpeyrojapHUK.
BricoTa, Meninana, GuccekTpuca, MX CBOMCTBA.

PaBHOOE/IpeHHBI W PaBHOCTOPOHHMM  TpeyrojbHHKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa MW MNpPHU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENbHBIX NPSAMBIX. CymMMa yIiloB TPEYrOJIbHHKA.
BHentnue yriel TpeyroyJbHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroiabHUK. (CBOMCTBO MEAMAaHbBl MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOM K TUIIOTEHY3€. [[pu3Haky paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBII TPEYTroabHUK € yIiioM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIE CTOPOHE TPEYrOJbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MeCTO TO4YEK. buccekrpuca yrima U CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoWcTBa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTH M mpsiMor. KacarenbHas u cekymas K OKPY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHAas B YyroJ. BrnucaHHas u oONnHMcaHHAas OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHbie
cllydyad MapajijiesorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiicTBa. Tpamemnusi, paBHOOOKas Tpamenus, €€ CBOWCTBA M TMPU3HAKHU.
IIpssMoyrosibHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue MMHUM TPEyroJIbHUKA U Tpareuuu. LIeHTp macc TpeyrojapHHKa.

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodbus. I[lpuzHaku momoous
TpeyrojabHUKOB. [IpumeHeHue mogo0us Mpu pelieHnH MPaKTHIECKUX 3a/ad.



CpoiicTBa miomaaei reomerpuueckux ¢uryp. DopMmynsl s IIIOLIAAN
TpeyrojbHHKa, MapaiersorpaMMa, pomba u Tpaneruu. OTHOIICHHE TILIOIIAeH
noI0OHBIX (uUryp.

Beruncnenue mioniased TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

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

CHHyC, KOCHHYC, TAHI'€HC OCTPOTO yIJIa IPSMOYTOJBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXJIECTBO. TpuroHomerpuueckue (HyHKUUU
yrioB B 30, 45 u 60°.

BrnricanHble U LIEHTpaIbHBIE YTJIbI, YTOJ MEXKIY KacaTeIbHOM U XOp0il. YTIIbI
MEXIY XOpJaMU M CEKylIMMHU. BNHcaHHbIE WM ONHMCAHHBIE YETBIPEXYTOJIbLHUKHU.
B3aumnoe pacnonoxxeHue AByX OKpykHocTe. Kacanue oxpyxkHocteil. O6mue
KaCaTeJIbHBIE K JBYM OKPYXXHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. POPMYIIbI TPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB. Perienue
IIPaKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NpPOU3BEACHUH OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAPaTe KaCaTEIbHOM.

Bexktop, amuHa  (Moaynb) — BEKTOpa,  COHANpPaBIIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HANPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HajJ BekTopaMu. Pa3joxkeHue BeKkTopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKIACHUS JUIUH U YTJIOB.

JlexapToBbI KOOPJAUHATHI HA IJIOCKOCTH. Y PABHEHUS IPSAAMOU U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH M MpsIMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpy)HOCTH. ['pagycHas u paguaHHas
Mepa yIya, BBIYMCICHHME IJIMH AYr OKpykHocTedl. Ilmomane kpyra, cexkropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU (Guryp (sreMeHTapHbIe
npexacrasienus). [lapamnensapiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpaMMmbl y4yeOHOro Kypca
«I"eomeTpush» XapaKTEPHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHMEM MHTEpeca K NPOLNUIOMY M  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMPEICTaBICHUEM O MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaXIaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYKAEHUIO 3THUECKUX NPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3a1ady
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKU3HM JUIsl YCHEIIHOM IMpogecCHOHaIbHON
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs Y€IOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKONM HayKu Kak c(epbl 4YeIoBeuecKOn
NeATEIbHOCTH, TANoOB €€ Pa3BUTUS WM 3HAYMMOCTH IJI Pa3BUTHS LIMBUIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NO3HAHWsS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POpMHpPOBAHUE KYJBbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1arONOJTyYHUsI:



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0pPOBOr0  oOpa3a JKW3HH  (3J0pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, perysipHas Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA PedhIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JJIS1 PELICHHUS 33/1a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAOIIEH Cpelibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa dKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanranus K U3MEHAWINMMCH YCJOBHAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUAX HEONPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, TUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (POPMHUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble 1oruyeckue 1eMcTBUA:

e BBIBJLATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, TMOHATUWA, OTHOLICHUW MEXIy NOHATHUSAMHU, (POPMYIUPOBATH
ONpENeNeHUs]  MOHATHM, YCTAaHABIMBAaTh  CYUIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJMMOTIO aHAJIN3A;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHbIE W OTpULATEIbHBIC, €AUHUYHbIC, YacTHble W OOUIME,
YCIJIOBHBIE;

e BBIBISITH ~ MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
OpOTUBOpEYMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npemiaraTb KpUTEPUH JUIs1 BBISIBJIEHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEYUH;



JienaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHUH (MpsAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0Ka3aTeIbCTBA
MaTEeMaTUYECKUX (aKTOB, BBICTPAWBaTh AapryMEHTAlMI0, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelieHuss y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pELICHUs, BBIOUpATh Haubosiee MOAXOAAIMH C Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH KaK HCCIIEIOBATENbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHBOpEUUEe, MpodIemy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (HOPMYIMPOBaTh 000OOIIEHUS U BBIBOJIBI MO PE3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanmueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMU, JTAHHBIX,
HEOOXOUMBIX JIJIsl pEUIeHUs 3a1a4u;

BbIOWpaTh, aHAJM3UPOBATh, CHUCTEMATU3MPOBATh M HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEACTABICHHUS;

BbIOMpaTh GOpMy TMpeACTaBICHUS HHPOPMAMU UM HIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXeMaMH, [darpaMmamMu, HWHOM TrpapuKod H UX
KOMOMHAILIMSIMU;

OLICHMBATh HAAEKHOCTh HH(OPMAIMHM 1O KPHUTEPHUSM, MPEII0KECHHBIM
yUHUTENIeM UIIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETIsIMU OOIIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUs
B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh ITOSCHEHUS II0 XOAYy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X07ie 00CyX/IeHHUs 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMON TEMBI,
npoOeMbl, perraeMon 3aJaun, BbICKA3bIBaTh UEH, HAIICJICHHbIE HA MOUCK



pElIEHNs, COMOCTABIATh CBOU CYXKJEHUS C CYKIECHUAMU JIPYTUX YYACTHUKOB
uanora, OOHapY»KWBATh Pa3IU4Me W CXOJICTBO IMO3UIIMHA, B KOPPEKTHOU
dbopme hopMynHUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH PE3YJIBTATHI PEIICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIIECIOBaHHUS,
MPOEKTa, CAMOCTOSITEILHO BBIOMPaTh (hOpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MpPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH;

e TMOHHUMATh U KCIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYAJIbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

e TMPUHUMATH LIEJb COBMECTHOW AEATEIBHOCTH, IJIAHUPOBATH OpPraHU3ALIUIO
COBMECTHOM pabOThl, pachpenensTb BUIbl pPabOT, JOTrOBapUBATHCH,
00CYXIaTh MPOIECC U pe3yabTaT paboThl, 0000MAaTh MHCHHUS HECKOJIbKHIX
JIIOJICH;

e yYacTBOBaTh B TPyNmoBeIX (opmax paboTel (0OCyxkIeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJHATH CBOIO YaCTh PaOOThI
U KOODJIWHHUPOBATH CBOU JICMUCTBUSI C JPYyTUMH 4YiI€HAMHU KOMAaH/IbI,
OIICHUBATh KAue€CTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranuzamnus:

e CaMOCTOSITEJNIBHO COCTAaBJIATh IUIAH, AJITOPUTM pELIEHUs 3afaud (WId ero
4acTh), BBIOMpATh CHOCOO PEIICHHS C YYETOM HMMEIOLIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOLEcca U pe3yibTaTa
peleHns MaTeEMaTUIECKOM 3a1auu;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUH 3aa4H,
BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MMOCTABICHHON LEIN U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JOCTHXKEHHS] WIIM HEIOCTHOXKCHUS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI

K xoHmy oOydenus B 7 KJjacce oOOyYarolMCS TOIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacro3naBaTh W3y4deHHBIE TE€OMETPUYECKHE (UTYPBI, ONPENeNsiTh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETpUUYECKHe (DUTYpBI, BBITOITHATH



YEPTEKH MO YCIOBUIO 3a1a4d. I3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYUHBI. Pemarts
3a7]a4M HA BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate TpyOyr0 OILICHKY JHWHEHHBIX U YTJIOBBIX BEIWYUH MPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl 3THX
0OBEKTOB T10 TOPSIIKY BETUYUHBI.

CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auam.

[Tonmp30BaThCAd TNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MIPU3HAKUA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3a1a4.

[IpoBOIUTE JTOTHYECKUE PACCYXKICHUSI C UCIOJIb30BAHUEM T'€OMETPUUECKHUX
TEOpEeM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJUAHBI, MPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUYECKUX 3a]1a4d.

OrnpenensaTh MapamieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00paszyer
C HUMH cekymas. OnpeaensiTe MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM O TOYEK NPYTOU MPSAMOM.

Pemiats 3a1aun Ha KileTyaTon Oymare.

[1poBOANTE BBEIYMCIICHHS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YIJIOB
B T€OMETPUYECKHUX 33Ja4ax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MPU TEPECEYECHUH JABYX
MapaJJICTBbHBIX MPAMBIX CEKYIIEH. Pelath MpakTUYECKUE 3a/1a4d Ha HAXOXKICHUE
YIJIOB.

Bnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIpPEACIATh
OMCCEKTPHCY yIJla U CePEIUHHBIN MEPIICHINKYISAP K OTPE3KY KaK reOMETPHUICCKHUE
MeCTa TOYEK.

DopMyIUpOBaTh ONMPEACICHHUS OKPYKHOCTHM W Kpyra, XOpJbl U JHAMETpPa
OKPY>KHOCTH, T10JIb30BAThCSA UX CBOWCTBAMH. ¥ METh IPUMEHATH 3TH CBOWCTBA MPHU
pEIIEHNH 3aa4.

Brnagete MoHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBaThcsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAOTCS B OJTHOM TOYKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYXHOCTH, MOJIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOUKE KACaHMUSI.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMHU HEPABEHCTBAMM, TIOHUMATh
UX MIPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHHUS C TOMOIIBIO LIUPKYJIA U
JIMHEUKH.



K xoHiy oOyuenus B 8 kjacce OOyYarONIMICS TONYYHUT CIIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
I0JIb30BAThCS UX CBOMCTBAMU NP PELIEHUH T€OMETPUUECKHX 3a/au.

[TpuMeHATH CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TpeyrosbHHKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN IMHUU TPEYTOIbHUKA U TPaNeui, IPUMEHATH UX
CBOICTBA IpU peLIEHUH TeoMeTprudeckux 3anad. [loas3zoBaThcs TeopeMoit Daneca
U TEOPEMOHl O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh HX Ui PELICHUS
IPAKTUYECKUX 3ajau.

[IpuMeHsATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH IT€OMETPUYECKUX
3a1ay.

[Tonb3oBatbess Teopemoin [ludaropa npns pelieHuss TEOMETPUUYECKUX U
IIpaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIILHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagete DOHATHSMUM CHUHYCa, KOCHMHYcCa W TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPEyrojbHUKA. [10J1b30BaThCA 3TUMHU MOHATUSMU JJIs1 pPELUEHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYTroJIbHUKA U IUIOLIAN
MHOTOYTOJBHBIX  (GUryp (MONB3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsATh MOyYeHHbIE YMEHUS B TPAKTUYECKUX 3a/1a4ax.

BrmageTts NOHATHAMM BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMH) U yIiie MEeXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TOPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YSACh, I/A€ HEOOXOAMMO,
KAJIbKYJIITOPOM).

K xoHiy oOydeHuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
MOMOILBIO PA3JIMYHBIE B3JEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peueHue
PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KANBbKYJISATOPA) JITUHBI
Y YTJIBI 17151 HETaOJIMYHBIX 3HAYSHUH.

[Tonb3oBatbes popmyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUUII HAXO0XJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJMYMHAMU.



Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISI HAXOXKIACHHS PA3TAIHBIX
DJIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTOJBbHUKOBY), MPUMEHATh WX MPHU
pEIICHUH TeOMETPUUECKIX 3a/1a4.

Bnanets noHsATHSIME ITpeoOpa3zoBaHus OA00UsI, COOTBETCTBEHHBIX 2JIEMEHTOB
nofaoOHbIX ¢uryp. Ilonb3oBaTbcsi CBOMCTBAMHU TMOA0OUS TPOU3BOJILHBIX (UTYD,
YMETh BBIYUCISTH JUIMHBI W HAXOJIWUTh YIUIBI y TOM0OHBIX ¢uryp. [IpumeHsaTs
CBOMCTBAa TOMOOWMS B MPAaKTUUECKHX 3aadax. YMETh TMPUBOIUTH MPHUMEPHI
oA0OHBIX (UTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEICHUHM OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHM W (PU3HYECKUI
CMBICII, TIPUMEHSATh WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3NISCKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS IJTUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPIMHAT Ha MJIOCKOCTH, TPUMEHSTh €r0 B pEIICHUN
TCOMETPUUYECKHUX U MPAKTUICCKUX 3a7ad.

BraneTs MOHATHSIMH MPaBWILHOTO MHOTOYTOJIBHHUKA, JIJTMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH W PaJWaHHON MEphI yTila, YMETh BBIUYUCIIATH ILIONIA b
Kpyra u ero yacteil. [[puMeHsITh MoJydyeHHbIE YMEHHSI B IPAKTUYECKUX 3ajja4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUHM (DUTYp, TPUMEHSThH JIBHXKCHHUS
MJIOCKOCTH B MPOCTEHUINNX CITydasX.

[IpuMeHATh TOyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH MaTEMaTHUYCCKUE
MOJICNIU JIJIS 3a/1a4 PeaybHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMCHEHHEM IOA00MS M TPUTOHOMETPUYECKUX (YHKIUN (MOIB3YsCh, TIIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
1 Tpuronomerpus. Teopembl KOCUHYCOB 1 16 1 bubnuoreka [IOK
CHUHYCOB. Pemienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
BITOPRL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIJIOCKOCTH 9 1 bubmorexa HOK
p PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJNBHUKH. [[1Ha
5 OKPY>KHOCTH U TIJIOIIAa/b KpyTa 8 0 bubmorexa HOK
by AT EPYTE: https://m.edsoo.ru/7f41al2c
Brruncienue nomaaei
bu6nmnorexa LIOK
6 6 0
JIBIDKCHAS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, 7 5 bubnunoreka [JOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasuble IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Ornpenenenue
1 TPUTOHOMETPUYCCKHUX (QYHKITUI 1 buGnuorexa [IOK
P P Y https://m.edsoo.ru/8al424bc
yrioB ot 0° o 180°
2 @opMyITbl IPUBEACHUS 1
bubmuoreka [{OK
3 T 1
SOPEMa KOUHHyLOR https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
bu6mmoteka IIOK
> Teopema rocuitycos 1 https://m.edsoo.ru/8al42d5e
bu6mmoteka IIOK
0 Teopema crirycos 1 https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHycOB 1
9 Haxoxnenue miiMH CTOpOH U 1 bubnuotexa [JOK
BEJIMYMH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6mmorekxa [IOK
10 Pettertite Tpeyrompiion 1 https://m.edso0.ru/8al42ac0
but6mmoreka [IOK
1 Pettertite Tpeyrompiion 1 https://m.edso0.ru/8al42ac0
12 Pemenue TpeyroapHuKoB 1 bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bubnunorexa LIOK

13 Pewtiertie TpeyrobHuios https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHNE TEOPEM bubmmoreka [JOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTuyeckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHUHYCOB
16 KoHTpoinbHas pabota 1o Teme bubnnoreka [JOK
"Pewienue TpeyroinbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o mpeoOpa3zoBaHUU bubmmoreka [JOK
nmonoous https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC JIEMEHTHI bubnuoreka [{OK
no100HBIX (puryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE SJIEMEHTHI
noJ00HBIX PUryp
Teopema 0 pon3BeIEHNN OTPE3KOB
20 XOpA, TEOpeMa O NPOU3BEACHUN bubmmnoreka HOK
OTPE3KOB CEKYIHX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeabHOM
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
21 XOpA, TEOpEMa O NPOU3BEACHUN bu6muoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeabHOM
Teopema 0 mpou3BEACHUN OTPEZKOB
99 XOpI, TEOpEMA O MPOU3BEACHUN bubmuoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM
93 [IpumeHeHne TeopeM B pelIeHUun bubnmoreka [JOK

TCOMETPHUICCKUX 3aaa4d

https://m.edso0.ru/8a143f06
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https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

24 [IpumeHneHnue TeopeM B pelLieHUU Bbu6mmoteka [JOK
reOMETPUUYECKUX 3a]1ay https://m.edsoo.ru/8al443fc
o5 [IpumeneHne TeopeM B peELIEHUN bubnmnoreka HOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue mo00wus. bubnmnoreka HOK
Metpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpy>kHOCTH"
OmnpeneneHre BEKTOPOB.
27 d)Hsz[IeCKHﬁ u FeOMIe)TpI/I‘leCKI/Iﬁ bubmmorexa [IOK
https://m.eds00.ru/8a144960
CMBICJT BEKTOPOB
28 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubmmoreka [JOK
YMHO>XEHHE BEKTOpa Ha YUCIIO0 https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUUTAHUE BEKTOPOB, bubnnorexa [JOK
YMHO>KEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB,
YMHOKEHUE BEKTOpa Ha YUCIIO
31 Pa3znoxxenne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
but6mmoreka [IOK
32 Kooputatsi bekropa https://m.edsoo.ru/8al44fbe
CxkanspHoe Mpou3BEICHNE
33 BGKTOS)OB, erf HpI/IMlelHeHI/Ie TUTSt bubmmorexa LIOK
https://m.edsoo.ru/8a14539c
HAXO0XJICHUS JUTHH U YTJIOB
CkansgpHO€E MPOU3BENECHNE BuGmmorexa LIOK
34 BEKTOPOB, €r0 IPUMEHEHHUE JJIS

HaXOXXACHUA OJIUWH U YI'JIOB

https://m.edsoo.ru/8a14550e
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35 Pemienue 3a1a4 ¢ MOMOIIBLIO bubnunoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penienue 3a7a4 ¢ MOMOIILIO bubmuorexa [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB Jis
pelieHus 3aaad pusuku
38 KonTtponpHas pabora o Teme Bbu6mmoteka [JOK
"BekTops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOYECK Ha
IJIOCKOCTH
. bubnnorexa [JOK
40 ¥papHerite NpAMol https://m.edsogru/8a145048
41 VYpaBHeHue npsMon
bubmmnoreka HOK
42 ¥ PaBHEHHE OKpYHRHOCTH https://m.edSO(])_.[ru/8a14635a
43 Koopaunats! TOYEK niepecedeHns bubmmnoreka HOK
OKPYKHOCTHU U IIPSAMOI https://m.edso0.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUHN
44 F€OMETPUYECKHUX 3a/1a4,
MPaKTUYECKUX 3a/1a4
MeTo1 KOOpAWHAT MIPH PEIICHUN
45 r€OMETPUYECKHX 3a/1aY,
MPaKTUYECKHUX 3a/1a4
MeTto1 KOOpAWHAT MIPH PEIICHUN
46 reOMETPUYECKHX 3a/1ay,

MPAKTUYCCKUX 3ada1
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KonTtponbHast pabora o Teme

47 " JlekapTOBBI KOOPAMHATHI HA bubmmorexa [JOK
" https://m.edso00.ru/8al46e0e
TUIOCKOCTH
48 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [JOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [IOK
49 Huero m. Jlmita okpysicocTH https://m.edsocl)l.ru/8a147208
bubnuoreka [IOK
50 Huero m. Jlmita okpysicocTH https://m.edsogru/8a14714c
o1 JlnMHa nyru OKpy>KHOCTH
bubmuoreka [{OK
52 Pazmanitias Mepa yria https://m.edsogru/8a14714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubmmorexa [JOK
https://m.edsoo.ru/8al47426
54 [Tmomane kpyra, cCeKTopa, CEerMeHTa bubmmorexa [TOK
https://m.edsoo.ru/8al147750
55 [Tmomane kpyra, CeKTopa, CErMeHTa bubmorexa LOK
https://m.edsoo.ru/8al147750
56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU bubnmorexa HOK
https://m.edsoo.ru/8al147c82
57 [TapannensHblil nepeHOC, TOBOPOT bubnmorexa LHOK
https://m.edsoo.ru/8al147f16
58 [TapannensHblil nepeHOC, TOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8al147f16
59 [TapannensHblil nepeHOC, TOBOPOT
60 [MTapannensHbI IEPEHOC, TTOBOPOT
61 [Ipumenenue qBUXEHUN TpU bubmuotexa [JOK

pelieHuu 3aaa4y

https://m.edsoo.ru/8a1480e2
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62

KonTtponbHnas pabora o temam

"[IpaBusbHBICE MHOTOYTOJIbHUKH.

OKpYKHOCTb. JIBUXKEHUS
MJI0CKOCTH"

63

[ToBTOpenue, 06001EHNE,
CHCTEeMAaTH3alus 3HAHUMA.
N3MmepeHne reoMeTpuuecKux
Benn4UH. TpeyroabHuKu

bubnunorexa LIOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HAHWMH.
[TapannenpHble 1
NepHEHAUKYISIPHBIE TPSMBbIE

bubnunoreka LIOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 06001ICHNE,
cUCTEMaTU3alus 3HaHUM.
OKpy’>KHOCTb U KpYT.
I'eomerprueckue mocTpoeHus.
VYTIIBI B OKPY’KHOCTH

66

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIs 3HAHWMN.
Brucannsie 1 onucaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

HtoroBast KoHTpoJIbHAs paboTa

but6mmoreka [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMM

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ nporpaMMmbl OCHOBHOTI'O 0611161"0 06pa3OBaHI/Iﬂ

['eomeTpus

Pacnio3naBaTh n3y4eHHbIE TeOMETpUYECKUE (DUTYPBI, ONPEEISITh UX
B3aMMHOE PAacIoJIOKEHHE, M300pakaTh reOMEeTpUYecKue (Urypsl,
BBIIIOJIHATh YEPTEKU MO YCIOBHIO 3a1aud. M3Mmepsrh JIMHEWHbIE U
YIJIOBBIE BETMYMHBI. Pemiare 3a1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB
Y BEJIMYMH YTJIOB

Jenate rpyOyro OLEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B
peabHOM >KWM3HHM, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuarhb
pa3Mepbl ITUX OOBEKTOB MO MOPSAIAKY BETUUHHBI

CTpouTh 4epTeKH K F€OMETPUUECKUM 3aiadyam

[Tonb30BaThCA IpU3HaKaMu paBeHCTBa TPEYroJbHUKOB,

HUCIIOJIB30BAaTh IIPHU3HAKH u CBOMCTBa paBHO6eI[pCHHbIX

TPEYTOJIbHUKOB IIPU PEILICHNUH 3a/1a4

6.5

6.6

6.7

HpOBOI[I/ITI) JJOTHUYCCKUC PacCCyXaCHUA (¢ HCIIOJIB30BaHHUEM

reOMCTPHUICCKUX TCOPEM

ITonp3oBaThCs [pU3HAKaMU paBEHCTBA MPSAMOYTOJIbHBIX
TPEYTroJIbHUKOB, CBOMCTBOM MEJIMAHBI, MMPOBEIEHHON K THIIOTEHY3€

MNpAMOYT'OJIBHOTO TPCYI'OJIbHHKA, B pCHICHUN I'COMETPUICCKUX 3aJa4

OnpenensaTh MapajielbHOCTh MPSAMBIX C MTOMOIIBIO YTJIOB, KOTOPBIE
obOpasyer ¢ HUMHU cekyIas. OnpeaensaTh napauieIbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM 0 TOUEK

JIPYroi mpsiMon

6.8

Pemate 3amaun Ha kieTyaTon Oymare

6.9

[TpoBOIUTH BBIYMCICHUS W HAXOIUTh YHUCIOBBbIE M OyKBEHHBIE
3HAQYEHHsI YIVIOB B TE€OMETPHYECKHX 3aJadax C HCHOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOT'OYTI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX MpPU TEPECEYCHUU JBYX NapauIeIbHBIX MPSIMbIX

CCKYHICIZ. Pemiate MPAKTUYCCKUC 3a1a41 Ha HAXOKACHUC YTIJIOB




6.10

Brnagers TmOHSATHEM TE€OMETPUYECKOTO MeECTa TO4YeK. YMETh
OTpeeNATh OMCCEKTpUCY YIJla U CEpeAMHHBIA NEPIEeHIUKYIAp K

OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUEK

6.11

@opMyIMpOBaTh OIPENEICHUS] OKPYXHOCTU M Kpyra, XopAbl H
JMaMeTpa OKPY’KHOCTH, IIOJb30BAThCi MX CBOHCTBAMU. YMeETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bnagers noHATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHHKA OKPY’KHOCTH,
yMeTb HaxoauTb €€ wueHTp. Ilomp3oBaTbed (akTamMu O TOM, YTO
OUCCEKTPUCHI YIIIOB TPEYTOJIbHHUKA MIEPECEKAIOTCS B OJHOU TOUKE, U
0 TOM, YTO CE€PEIUHHBIC IEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA

MIEPECEKAIOTCS B OJTHOM TOUKE

6.13

BHaILCTB MMOHATHEM KacaTelIbHON K OKPY’KHOCTH, I10JIb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIAPHOCTU KacaTeJIbHOM M paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUA

6.14

ITonb30BaThCs HpOCT@ﬁHIHMH I'COMCTPUUCCKMUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBbICJI

6.15

HpOBOILI/ITB OCHOBHBIC TCOMETPHUYCCKUC IMOCTPOCHHUA C IMOMOLIBIO

HUPKYJIA 1 JIMHEH KU

8 KVIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIC BUbI '-IeTI)IpéXYFOJ'II)HI/IKOB, X 3JICMCHTHI,
IMOJIb30BAaThCS UX CBONMCTBAMU IIpU pCHICHUH I'COMETPUUCCKHUX 3a/Ja4
HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHUKaA

(eHTpa Macc) B pelIeHUH 3aa9

6.3

Brnaners moHATHEM CpegHEW JIMHUM TPEYTOJIbHUKA U TpaIlELUH,
MPUMEHSATh WX CBOMCTBAa MPU PEHICHUM T€OMETPUYECKHX 3ajad.
ITonp30Batbcs Teopemont Paneca U TEOPEMON O TPONOPLUOHATBHBIX

OTpE3Kax, MIPUMEHATH UX JJIA PCHICHUSA NPAKTHYCCKUX 3a1a4

6.4

[IpumeHsITh NpU3HAKKM TOA00US TPEYrOoJbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3aaaY




6.5

6.6

6.7

[Tonw3oBatbest Teopemoit [Tudaropa 1uis pereHuss reoMeTpUUecKuX 1
IPAKTUYECKUX 3a7ad. CTpOUTh MaTeMaTHYECKyl0 MOJENb B
IIPAKTHUYECKUX 33/1a4aX, CAMOCTOSTENIBHO JEJIaTh YEPTEK U HAXOAUTh

COOTBETCTBYIOIINE NJINHBI

Bnagers moHATUSAMU CHHYCa, KOCMHYCa M TaHI€HCa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEyrojibHHUKA. I10b30BaThCsd 3TUMHU NOHATHUSAMU

IJI1 pCHICHUA IMMPAKTUUCCKUX 3aJ1ayd

Boruncnsate (pa3audHbIME CIIOCOOAMU) IJIOWIAAb TPEYTOJbHUKA U
IUIOINAAX MHOTOYTOJIBHBIX (uryp (momnw3ysich, Tae HEO0OXOAMMO,
KaIbKyJISITOpOM). [IprMeHsTh modyyeHHbIE YMEHHS B MPAKTUYECKUX

3agadax

6.8

6.9

6.10

9 KVIACC

Bnagerp NOHATMAMM  BIMCAHHOTO M LIEHTPAJIBHOTO  YIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yIilax MEeXIy XOpAamu
(CeKymMMH) U yriie MEXIy KacaTeJIbHOM M XOpPJOH MpHU perieHUH

reOMCTPHUUICCKUX 3a/lav

BHaILCTB IIOHATHEM OIIMCAaHHOI'O ‘-ICTI)IpéXYFOJII)HI/IKa, IIPUMCHATH

CBOMCTBA OITMCAHHOT'O LIeTpréX}’l"O.]'II;HI/IKa IIpHu PCUHICHUU 3a/1a4

HpI/IMeHHTL IMNOJIYYCHHBIC 3HaHHA Ha IPAKTUKE — CTPOUTH
MATEMAaTHYCCKUEC MOJACIHN JJId 3a1a4 peaHLHOﬁ JKU3HH U MPOBOAUTH
COOTBCTCTBYIOIIINEC BBIYUCICHUA C TIPHUMCHCHUCM HOI[O6I/I5I n

TPUTOHOMETPHH (IIOJIB3YSCH, IJI€ HEOOX0AUMO, KAJIbKYJIITOPOM)

Kon
IpoBEepPsAEMOro
pe3yJbTara

6

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06p33OBaTeJH)HOﬁ nporpamMmmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIUN OCTPBIX YIJIOB, HAXOAMUTH C UX
MIOMOUIBIO PA3JIUYHBIE IEMEHTHl NPSIMOYTOJIBHOIO TPEYTOJbHUKA
(«pemieHne MPSAMOYTOJIBHBIX TPEYroJbHUKOBY). Haxomaute (c
MOMOUIbIO KaJNbKYJSATOpA) JJIMHBI W YIJbl JJIS  HETaOIHYHBIX

3HAYEeHUN




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITonb3oBarbes bopmynamu IIPUBEJCHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJII HAXOXKIECHUS COOTHOIICHUN

MCXKAY TPUTOHOMECTPUYCCKUMHA BECIMUYNHAMHA

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JIJISl HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1av

Bnagers mousTusiMu mpeoOpazoBaHUsl MOI00MS, COOTBETCTBEHHBIX
3JIeMEHTOB MoA00HBIX (uryp. [lonb3oBatbest cBoiicTBaMu Mo100Us
MPOU3BOJBHBIX UTYP, YMETh BBIYUCIIATE JUIMHBI K HAXOUTH YTJIBI Y
no00HBIX Guryp. [IpuMeHsTh CBOHCTBA MOIOOUS B MPAKTUYCCKUX
3aJayax. YMeTb MPUBOAUTHL MPUMEPHl MOJOOHBIX (uUryp B

OKpPYKarouieM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPOU3BCACHHUU OTPC3KOB XOpHAa, O

MMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOU

ITons30oBaThCs BCKTOpaMH, IIOHMMATb HX FGOMeTpI/IIIGCKI/Iﬁ n
(1)I/ISI/I‘ICCKI/II‘;I CMBICJI, IPUMCHATL UX B PCHICHUN I'COMCTPUUCCKUX U
(1)I/ISI/I‘ICCKI/IX 3aJa4. HpI/IMCHﬂTL CKAJIPpHOC IIPOU3BCIACHUC BCKTOPOB

AJI1 HAXOKACHWA OJIMH U YITIOB

ITonp30BaThCS METOJIOM KOOpAWHAT Ha INIOCKOCTHU, ITIPUMCHATH €TI0 B

PECIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a1

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYyTH OKPY’>KHOCTH M paJuaHHON MEphI yIia,
YMETh BBIUMCIATH IUIOIIAJAb Kpyra M ero vacre. Ilpumensrts

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.9

Haxoguth ocu WM LEHTpPHl CUMMETpUHM (Uryp, NpPUMEHATH

JABUXXCHUA ITJIOCKOCTHU B HpOCTeI\/'IIHI/IX cirydasax

6.10

[IpuMeHsITH TMOJNy4YeHHblE 3HAHMSI HA TMPAKTUKE — CTPOUTH
MaTeMaTHYecKue MOJIETH JJIs 3a7a4 peaibHOM KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUUYECKUX (QYHKUUH (MOJB3ysch, I7€ HEOOXOIUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomerpus
Hauanbnbie nonstust reometpun. Touka, npsimas, OTpe30K, JIyd. YToJi. Bubl
6.1 yriioB. BeprukanbHble U cMexHbIEe yribl. buccexkrpuca yria. Jlomanas,
MHOTOYyroJibHUK. [lapamiensHOCTh U NepIeHIUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunble  Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHUH.
' [TprMepbl CUMMETPUH B OKPYKAIOLIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS C NMOMOUIbIO LUPKYJS U JIMHEUKU. TpeyroibHUK.
' Bricota, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W  PaBHOCTOPOHHMI TpeyrojibHUKU. HepaBeHCTBO
' TpPEYrojbHUKa
65 CBoiicTBa U TMpU3HAKU PaBHOOEOPEHHOro TpeyroiabHuka. [Ipu3naku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKK HapauledpHbIX mpsmbix. Cymma  yrjios
' TpeyrojbHUKa. BHENIHNE yTibl TPEYTrOIbHHUKA
[TpsimoyronbHBIA  TpeyroiabHUK. CBOWCTBO MeAHWaHbl MPSIMOYTOJILHOTO
6.7 TpeyrojbHUKa, TMpoBeNEHHOM K runoreHyse. I[IpusHaku paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYTONBHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OofblleM yrie u Oojblleld CTOpoHE
TpeyrojbHuKa. [leprneHaAuKysp U HaKJIOHHAS
6.9 I'eomerpuueckoe MecTO TO4YEK. buHccekTpuca yriia W CepeIWHHBIN
' NEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa M JHaMeTp, HX CBOMcTBa. BsaumHoe
6.10 pacrojoKeHUe OKpYKHOCTH U mnpsaMoi. KacarenbHas u cekymas K
OKPYXHOCTHU
611 OKpy’XKHOCTb, BIOHCaHHas B yrojl. BrnucaHHas v onucaHHas OKPYXHOCTH
' TPEYroJbHUKA

8 KUIACC




Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroiIBpHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKass Tpamemnus, €€ CBOICTBA W  INPHU3HAKH.
' [IpsiMoyronbHas Tpaneuus

6.4 Merton yaBoenus meauansl. LlenTpanbHas cummerpusi. Teopema daneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.5 [MomoOue TpeyronbHuKoB, KodpduuueHT mnonodus. [IpusHaku mnomoOus
' TPeyrojabHUKOB. [I[puMeHeHue mogo0us Mpu peleHHH MPaAKTUIECKUX 331a4

6.7 @opmyael Ul IUIOIIAAM TPEyrojbHHMKA, MapajienorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOIIEHUE TUIOIIaei
' noT00HBIX pUryp

6.9 Boruncnenue miomaaei TpeyroabHIKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl [Iudaropa mnpu pemeHun
' MIPaKTUYECKUX 3aja4

CuHycC, KOCHHYC, TAaHT'€HC OCTPOrO YIJIa MPsIMOYTOJIbHOIO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPHUYECKUE
¢ynkuu yrios B 30°, 45° u 60°

6.1 BrnucanHble M LEHTpaJIbHBIE YTIIbI, YTOJ MEXKIY KacaTeabHON U XOpAOM.
' VYTibl MeXAY XOpJlaMu U CEKYLIUMU

6.13 BrnucanHble U onKMcaHHbIE YETHIPEXYTOIBHUKHI

6.14 B3aumHoe pacnonoxkeHue AByX OKpykHOcTed. KacaHuwe OKpy»HOCTEH.
' OO0m11e KacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus




Cunyc, kocuHyc, TaureHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE

o1 TOXeCTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronbpHukoB. Teopema KOCUHYCOB U TeopeMa CUHYcoB. Pemenue
6.2 MPAKTUYECKUX 33/1ad C WCIOJIh30BAHHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeieHUU OTPE3KOB XOP/, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM
Bekrop, anumHa  (MOJyJib)  BEKTOpa,  COHANPABICHHBIE  BEKTOPBHI,
65 MIPOTUBOINOJIOKHO HAMpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpaIy Ha/l BEKTOpaMu. PaznoskeHue BeKTopa 1o 1sym
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopmunats! BekTopa. CkaisipHOE IPOU3BEICHUE BEKTOPOB, TPUMECHECHUE IS
' HaXO0XJACHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI HAa TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPY>KHOCTHU B
6.7 KOOpJMHATAX, IEPECCUCHUE OKPYKHOCTECH U MPSMBIX. MeTO1 KOOPJMHAT U €T0
MIPUMEHEHUE
6.8 [IpaBuibHBIE MHOTOYTOIBHUKH
- Jnuna okpyxHOCTU. ['pajgycHast U paaniaHHas Mepa yrJia, BBIUHUCICHHUE JTMH
' YT OKPYKHOCTEN
6.10 [Tnomane kpyra, ceKTopa, cCerMeHTa
611 JIBUKeHHsI TIOCKOCTH W BHYTPEHHHE CUMMETpuH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensuseiil nepenoc. I[loBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON POrPaMMbl OCHOBHOT'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalvy HaJ MHOXXECTBAMM; YMEHHUE OIIEpUPOBATH MOHATUAMMU:
rpad, cBsa3HBIN rpad, nepeBo, UUKI, TPUMEHSITh UX MPU PELICHUH
3ajja4; yYMEHUE UCMOJIb30BaTh TIpaUuecKkoe Ipe/CTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIIPCACIICHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHHHBIC W JIOXHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHIMU: HATYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypajbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1IE€JI0€ YUCIIO0, MOAYJb YKCIia, OOBIKHOBEHHAs! APOOb U
JeCATUYHAs ApOoOb, CTAHIAPTHBIM BHJI YKCIIA, PAIIMOHAILHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYEeCKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBIIOJHATh JEHUCTBUS C 4YHUCIAMH, CpaBHUBAThb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJISATh YHMCIA; YMEHUE JelaTh MNPUKHUAKY M OIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTEIEHb C LIEJIBIM MOKa3aTeIeM,
apuMeTUYECKHUI KBaJIpaTHBIM KOPEHb, MHOTOUJIEH, aJIreOpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaibHOW CTEHECHH
OOJpIIIe €AMHUIBI; YMEHHE BBITIOJNHATH PACUETHI 1O (opMyram,
npeoOpa3oBaHus 1ENbIX, JIPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXKUTEIH, B
TOM YHCI€ C HUCHOIb30BaHHWEM (OpMyT pa3HOCTH KBaApPaTOB H

KBaJpaTa CyMMBbI U pa3HOCTH

YMmenne ONEprUpOBaATH MMOHATUAMMU: YUCIIOBOC PAaBCHCTBO, YPAaBHCHUEC

C OIHOM HepeMCHHOﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C




[IEPEMEHHOM; YMEHUE PEIATh JIMHEHHBIE U KBAIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUH, TMHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi M300pakeHUs pereHHA

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKIUS, TpaPUK GyHKIIHH, HYJIH
byHKIMY, MIPOMEXYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbBIICE 3HAUCHHSI
byHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTNIOPIMOHATILHOCTb, JINHEHHAST PYHKIINS, KBa{paTU4Has yHKIHUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TurnepOoia; yMEHHe
cTtpouth rpaduku  QYHKIMH, UCHONB30BaTh Trpadukd IS
OTIpE/ICIICHUs] CBOWCTB IPOIECCOB W 3aBUCUMOCTEH, IS PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMCHUE

BbIpaXkaTb OpPMYJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYUHAMU

YMmenue OICprUpoOBaThH IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHyeckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I11ero wieHa MpHU PELIeHUH 337a4, B TOM YMCIE 3a/a4 U3 JIPYTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemare 3ajauy pa3HbIX TUIOB (B TOM UYHKCIIE HA MPOLIEHTHI,
JOJM W 4YacTu, JBW)KEHUE, paboTy, LIEHy TOBApOB M CTOUMOCTh
MOKYIIOK U YCIIyT, HaJIOTH, 337ja4il U3 00JacTH YIpaBIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISATh BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHIO 3aJauH,
UCCIIEI0BAaTh IIOJIYYEHHOE PELICHNE U OLIEHUBATH IIPaBA0NOJ00HOCTb

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHIAMU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yros, MHOTOYTOJIbHUK, TPEYrOJbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
NPSIMOYTOJIBHBIA TPEYTOJIbHUK, MeIHuaHa, OUCCEKTpHCca U BBICOTA

TPEYTOJIbHUKA,  YETBIpEXYTOJbHHUK,  Hapajjienorpamm,  pomo,




IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (QUTypaMu;
YMEHHE pellaTh 3a/ayd, B TOM YUCIIE U3 IIOBCETHEBHOM JKM3HM, Ha
HaxO0KJIEHNE Nr€OMETPUUECKUX BEIUYUH C IPUMEHEHUEM U3YYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapalIeIbHOCTh U MEPIECHANKYISIPHOCTh MPSMBIX,
VIO MEXKIY MNPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, TMPOCKITHS,
nogobue  uryp, TOMOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIEHO TOYKH W TIPSIMOI; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO ®W  momobue  ¢uryp,  HapauIeNbHOCTh |

NEPIEHAUKYIISIPHOCTD IIPSMBIX B OKPYKAOLIEM MUPE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BeMuMHA yIJa, CUHYC U KOCHUHYC yIJla TPEyrOJIbHUKA), IUIOIIA/b;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOPMYJbl MEepUMETpa M IJIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTU U IUIOLIAAN Kpyra, ooObema
[IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh NIPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA,
teopemy Iludaropa, TpuUroHomeTpuyeckue COOTHOLIEHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMenue wu3o0pakaTh IUIOCKME (UIYpBl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIU

CUMBOJIbHOMY OITMCAaHUIO

13

14

YMeHue OomnepupoBaTh MOHATHSAMHU: IPSIMOYIOJIBHAsE — CHUCTEMa
KOOPJMHAT, KOOPAWUHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpAa HA YHCIO, CKaJIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPbl M KOOPAWHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HH

YMeHue omnepupoBaTh IMOHATHSAMHU: CTOJOMKOBBIE U KpPYTOBBIE
quarpamMMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,
HauOoJplllee U HaHMEHbIIIee 3HaYeHUs, pa3Max YHMCIOBOro Habopa;

yMEHHE W3BJEKaTh, MHTEPIPETUPOBATh U  MPeoOpa3oBBIBATH




15

16

MHPOPMALIMIO, TPEACTaBIEHHYI0O B Ta0nMIAX M Ha JAdarpamMmax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh W3MEHUYMBBIE BEJIMYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (3JIEMEHTAapHBI HCXON)
CIIy4aifHOTO OIBITa, CIy4yailHOoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3a/la4l METOJOM OPIraHHW30BAaHHOTO Nepedopa U ¢ UCIIOJIb30BAaHUEM
MpaBWJia YMHOXKEHHUS, YMEHHUE OLIEHUBATh BEPOSITHOCTU pEaIbHbBIX
COOBITUI U SIBJICHUI, IOHUMATh POJIb IPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe U B JKU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINN M3YYEHHBIN METOJ AJis pelleHus
3a/1ayu, MPUBOJIUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/EJIbHBIC BBIJAIOIIUECS PE3YJIbTATHI,
MOJTy4YEeHHBbIE B XOJI¢ Pa3BUTHA MATEMaTUKHU KakK HAyKH, MPUBOAUTH
MpUMEphl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna u BBIYUCIEHUS

1.1 HatypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH HEIbIX YHCel

12 OOBIKHOBEHHbIE M JECATUYHBIE  JApOOM, MPOLEHThl, OECKOHEUHBIE
' MNepUOANYECKHE TPOOH

13 Panmonaneubie uncna. Apudmernyeckue omnepanuud ¢ parMoHaIbHBIMU
' YUCIAMHU

14 JeiictBuTenbHble 9ucia. Apu(METHYCCKUE ONEPAUHA C JICHCTBUTEIBHBIMU
' YUCIAMU

L5 [Ipubnm>x€HHbIE BBIYMCICHUS, TpPaBUJA OKPYIJICHHs, TMPUKHUAKA W OIICHKA
' pe3yibTaTa BbIYUCICHUN
2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BhIpaXKEHUS (BBIPAKEHHS C IEPEMEHHBIMHU )

29 Crenens ¢ menbiM mokaszareneM. CTEeNeHb C palMOHAIBHBIM TOKa3aTelIeM.
' CaoiicTBa cTenEHU

2.3 MHorouwieHbl

2.4 AnrebGpanueckas ApoOb

”E Apudmernueckuif  KOpeHb  HaTypaidbHOM  cremeHu.  J[leifictBusa ¢
' apuQMEeTHUECKUMU KOPHSIMH HATypajJbHOU CTETICHH
3 VYpaBHEHUs U HEPABEHCTBA

31 Ilensie m apoOHO-panMoHanbHbIE ypaBHEHUS. CHUCTEMBI W COBOKYITHOCTH
' YpaBHEHUU

39 Ilensie u npoOHO-parOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4

4 YucnoBble NOCIE0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS ITOCIIE0OBATEILHOCTEN

42 Apudmerndeckass u TeoMmerpuueckas mporpeccun. Dopmysia  CIOKHBIX
' MIPOIICHTOB




DyHKUIMH

OyHKIMSA, CrIocoO0bl 3amaHus (yHKIUH.

I'papux  ynkuuu. OOnacth

OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hynu Gyukiun. [IpomexyTku

5.1 3HAKOIOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DyHKIMH. MaKcUMyMbl U
MUHMMYMBI (yHKIMU. HaunOosbliee n HauMeHbllee 3HadeHHE (QYHKIUM Ha
IPOMEXKYTKE

6 KoopanHaTsl Ha IpsAMOM U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue GUTypsl U UX CBOICTBA

7.2 TpeyronbHUK

7.3 MHOroyroasHUKA

7.4 OKpy’KHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BEeIMYUH

7.6 BekTopsl Ha TI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Matemaruka. ['eomerpust. 7-9 kiaccol. ba3oBsiii ypoBeHb. YueOHUK -

Aranacsa JI.C., byry3oB B.®., Kagomuies C.b. u ap.

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

Marematuka. Anredpa. Metoandeckue peKoMeHaauu. 7-9 Kiacchl -
Kpaitnesa JI.b.

JunakTuyeckue MaTepuaibl U METOJUYECKUE PEKOMEH IAlNY JIs1 YUYUTENS 10

reomeTpuu. 9 knacc - Mumenko T.M.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

MHTEPHET

https://resh.edu.ru/

https://fipi.ru/

https://oge.sdamgia.ru/
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