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IHIOACHUTEJ/IBHASA 3AIINCKA

'eomeTpusi KaK O/IMH W3 OCHOBHBIX pa3/eJiOB ILIKOJILHOW MaTeMaTHKH,
VMMeIOLI1I CBOe 11e/1bi0 00ecreunTh U3yueHre CBOMCTB U pa3mMepoB (puryp, ux
OTHOILIEHWW ¥ B3aUMMHOEe pacrojo)KeHWe, OIUPaeTCs Ha JIOTUYeCKYylo,
JoKasaTebHYy0 JMHUI0. L[eHHOCTh U3yueHUsl TeOMeTPUX Ha YPOBHE OCHOBHOTO
obmiero o0Opa3oBaHUs 3aK/JIIOYAeTCsl B TOM, UTO OOYYarOI[UHACS YUWUTCS
TTPOBO/IUTD Jl0Ka3aTe/bHbIe paccy>keHus, CTPOUTH JloruuecKue
YMO3aK/TIOUeHHsl, [IOKa3blBaTb  WCTUHHBIE  yTBEPXKAEHWS W  CTPOUTH
KOHTPIIPUMEpHbI K JIOXKHBIM, TIPOBOJUTH PaCCYKAEHUs «OT TIPOTUBHOTO»,
OT/IMYaTh CBOMCTBA OT MPU3HAKOB, (POPMy/IMPOBaTL 0OpaTHLIE YTBEPXK/IeHUS.

Bropoii 11e/ibl0 M3yueHUs] reOMeTpUU SIBJISIeTCS WCIIO/b30BaHUe e€ Kak
WHCTPYMEHTA TIPU pPellleHnH KaK MaTeMaTUyeCKUX, TakK U TIPaKTUUeCKUX 3ajady,
BCTPEUANIUXCA B peasbHOM >Xu3HU. OOyuaromuicsi J0/DKeH HayuMTbCs
OTIpe/Ie/ITh FeOMEeTPUUECKYI0 (Urypy, ONMcaTh CJIOBaMH JAHHBIM UepTEX WITH
DUCYHOK, HaWTH IUIOL[a/Ib 3eMeJbHOrO y4YacTKa, pacCuvMTaTh HeoOXOUMYIO
JJIMHY ONTOBOJIOKOHHOTO Kabesiss wid Tpebyemble pa3Mepbl rapaka /st
aBTOMOOWIs. 3OTOMY COOTBETCTBYeT BTOpasi, BBIUMC/IUTE/NbHAs JIMHUS B
v3yyeHUd TreoMeTpuu. [Ipu pelleHMd 3ajad TPaKTUUYECKOro XapakTepa
O0OyuaroIuiicss yYUTCS CTPOUTb MaTeMaThuecKhe MOJeJid  peasbHbIX
JKU3HEeHHBIX CHUTYyal[[i, MPOBOJUTH BBIUMC/IEHUS W OLIEHWBATh a/leKBaTHOCTh
MOJTYYeHHOTO pe3y/ibTaTa.

KpaiiHe Ba)KHO TOAYEPKMBATH CBSI3U TeOMETPUH C APYTUMHU yueOHBIMU
rpeJMeTaMy, MOTHMBHDOBaTh WCIIOIb30BaTh OMpeZie/ieHUss TeOMeTPUUeCKuX
¢uryp ¥ TOHATHH, JAEMOHCTPUPOBATH TPUMEHEHHWe TOyUeHHBIX YMEHUM B
¢u3rKe U TexHUKe. DTHU CBSI3UM Haubosiee SIPKO BUJHBI B TeMaX «BeKTopbi»,
«TpuroHomeTpuyeckue COOTHOLIeHUs1», «Meton KoopauHat» U «Teopema
[Tucdaropa».

[IporpamMa pa3paboTaHa B COOTBETCTBUHU C :

J depepabHBIM  3aKOHOM OT 29.12.2012 Ne 273-®3 «006
obpa3zoBaHuu B Poccuiickoit Pefepariun»;
J [TopsiiKoM oOpraHu3al[ii W OCYIIeCTB/IeHUsT 00pa3oBaTebHOMN
JesiTeJIbHOCTU TI0 OCHOBHBIM 0011je00pa30BaTe/lbHBIM TIpOTpaMMaM —
obOpa3oBare/lbHLIM TPOrpaMMaM HAYaJbLHOTO 0OII[ero, OCHOBHOTO
o0111eT0 ¥ CcpeiHero o01Iero ooOpa3oBaHus;



| (denepanbHBIM TOCY/IapCTBEHHBIM 00pa30BaTe/IbHBIM CTaHAapTOM
OCHOBHOTO 001iero o6pa3oBaHus, yTB. MpHKa3oM MuHOOpHAYKH
Poccum ot 17.12.2010 Ne 1897 (manee — I"OC O0O0);

o demepanbHOI 0Opa3oBaTe/bHOM IMPOrpaMMOi OCHOBHOTO 00IIIero
obpa3oBaHusl, yTB. IprKa3oM MuHripocgettieHuss Poccun ot 18.05.2023
Ne 370;

YueOHbIl Kypc «['eomeTpusi» BK/IIOUaeT C/efyrollyde OCHOBHbIE Pa3/leJibl
comepxanusi: «['eomeTpuueckve GUTypel UM UX CBOWCTBa», «l/3mepeHue
reOMeTpUYeCKUX BeJUUMH», «JleKapTOBbl KOOPAMHAThl Ha TIJIOCKOCTH»,
«BekTopbl», «/IBMKeHUs TIII0CKOCTH», «[Ipeobpa3oBaHus moj00us».

Ha u3yuenue yuebGHOro kypca «['eomerpusi» orBoautcs 204 uaca: B 7
K/iacce — 68 uyacoB (2 waca B HeJento), B 8 kimacce — 68 yacoB (2 yaca B
HeJlest0), B 9 kiacce — 68 vacoB (2 yaca B HeJjesto).



COJEPKAHUE ObYUEHUSA
7 KIIACC

HavanbHble moHATUS reomeTpud. Touka, InpsiMasi, OTPe30K, Jy4. YTOJL
Buge! yrioB. BepTrkanbHble U cMexxHble yriibl. bruccektpuca yria. JlIomaHas,
MHOTOYTO/IbHUK. [TapaniensHOCTb U eprneH UKy ISPHOCTD TIPSIMBIX.

CumMerpruHble ¢Gurypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETPHHU.
[Tpumepbl CUMMETPHUM B OKPY’KarollleM MHUpe.

OCHOBHBIE TIOCTPOEHHSI C TIOMOILBIO LIUPKYJ/ISl U JIMHEMKU. TpeyrosbHUK.
BricoTa, MeivaHa, bucceKkTpuca, UX CBOMCTBA.

PaBHOOe/IpeHHbI ¥ paBHOCTOPOHHUM TpeyrosbHUKWA. HepaBeHCTBO
TPeyroJIbHUKaA.

CBoiicTBa ¥ TIpM3HAaKd paBHOOEPEHHOr0 TpeyroibHUKa. [Ipu3HaKu
paBeHCTBa TPEYrOJIbHUKOB.

CBoricTBa W TIpU3HAaKM Mapa/ulesibHbIX MpsAMbIX. CymMma  yrijioB
TPeyroJibHWKa. BHelIHue yribl Tpeyro/bHUKa.

[TpsiMmoyrosibHbIM TpeyrosbHUK. CBOWCTBO MeJWaHbl TPSIMOYTOJIBHOTO
TPeyrojibHWKa, TMpOBeJEHHOM K  rumoteHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYroJIbHUKOB. [IpSIMOYro/ibHbIM TPEYro/JIbHUK C YIJIOM B
30°.

HepaBeHcTBa B reoMeTpuM: HepaBeHCTBO TPeyro/jibHUKA, HEPaBeHCTBO O
JUIMHe JIOMaHoH, TeopeMa 0 6osibliieM yriie U 60/bliieii CTOPOHe TPeyrojbHUKa.
ITepnieHAUKY /ISP Y HAK/IOHHAS.

['eomeTpuueckoe MeCcTO TOYeK. buccekTpuca yria W CcepeuHHBIN
TepreHAUKYJIAp K OTPe3Ky Kak reoMeTpuuecKre MecTa TOYeK.

OKpy>XKHOCTb M KpyI, XOpJa ¥ J[AuameTp, UX CBOWCTBAa. B3anMHoe
pacrojio)keHWe OKPY)XHOCTM M MNpsAMOM. KacarenbHasti M ceKyllasg K
OKPY>KHOCTH. OKpY>XHOCTb, BIHMCAaHHasg B yron. BrnucaHHas W omnucaHHas

OKDPY>KHOCTH TPeyTOJIbHUKA.
8 K/TIACC

YetbipéxyroneHuku. [lapasiesniorpamMM, ero TmpU3HAaKA W CBOWCTBA.
YacTHble c/lyyau MapasiiesiorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBafpaT), uX
MpU3HAaKU U CBOMCTBa. Tparerjusi, paBHOOOKasi Tparerus, e& CBOWCTBa U
ripusHaku. [IpsMoyrobHas Tpanenus.



Metop, yaBoeHus MeauaHel. LlenTpanbHas cummerpusi. Teopema Paseca u
TeopeMa O MPOIMOPLUOHATBHBIX OTpPe3Kax.

CpefHuye TMHAU TPeYTroJIbHUKA U Tpareluu. LIeHTp macc TpeyroibHUKa.

[Momobue TpeyrombHUKOB, Ko3dhduieHT mofobus. Ilpu3Haku momobus
TPeyro/ibHUKOB. [IprMeHeHMe T10j00usT TPU pellieHUH MPaKTUUecKuX 3ajiau.

CpoiicTBa mouazield reoMmeTpuueckux (uryp. ®opmysnsl AJis MIOLIAAH
TPeyTroJIbHUKa, NapasuiesiorpaMmma, pomba u tpaneuyu. OTHoOILeHWe Tulolazeit
1o/J0OHBIX Uryp.

Bbeluncrienre miomiafied TpPEYroJIbHUKOB W MHOTOYTOJIBHUKOB — Ha
K/leTyaToU Oymare.

Teopema I[ludaropa. IlpumeHenue Teopemsl [Iudaropa npu pelieHur
MpaKkTUYeCKUX 3a/au.

CHHYC, KOCMHYC, TAH['€HC OCTPOr0 yrJia MPSAMOYT0JIbBHOTO TPEYTOIbHHUKA.
OCHOBHOe TPUTOHOMETPHUYECKOe TOXKeCTBO. TpuroHomeTpuueckve (yHKLUAA
yryoB B 30, 45 u 60°.

BnucaHHbIe U LieHTpa/ibHbIE YTJIbI, YTOJ MEXAY KacaTeJIbHOU U XOpZOWu.
Yrel  Mexzy XopjamMuM M CeKyl[UMH. BriMcaHHble U ONMCaHHbIE
YyeTbIPEXYro/JIbHUKK. B3avMHOe pacrionokeHve ABYX OKpy»kHOCTel. KacaHwue
OKpy>kHOCTel. OO1iue KacaTe/bHbIe K IBYM OKDPY>KHOCTSIM.

9 KV/IACC

CuHyc, KocuHyc, TaHreHc yrioB or 0O po 180°. OcHoBHOe
TPUTOHOMEeTPUYECKOoe TOXAeCTBO. DopMyJibl IpUBeeHMSI.

PelieHue TpeyrosbHUKOB. Teopema KOCHMHYCOB U TeopeMa CHHYCOB.
PellleHre MpakTUUeCKUX 3a/jau C MCIO/Ib30BaHUEM TeOpeMbl KOCUHYCOB U
TeopeMbl CUHYCOB.

[Tpeobpa3oBanue 1ofo06msi. [Togo61e COOTBETCTBEHHBIX 3/IEMEHTOB.

TeopemMa 0 TIpOM3BeZIeHWH OTPE3KOB XOpJl, TEOPEMbI O TIPOU3BE/IeHUU
OTpPEe3KOB CEKYIIHX, TeOpeMa O KBaj[paTe KacaTebHOM.

Bektop, mHa (MOAy/ib) BEKTOpa, COHAIpaB/IEHHbIE  BEKTOPBI,
TIPOTHBOIIO/IO)KHO  HarpaB/IeHHbIe BEKTOPbI, KOJITMHEAPHOCTb BEKTOPOB,
PaBeHCTBO BEKTOPOB, OTepalvy Haj, BeKTopaMmu. Pa3jioxkeHre BeKTopa 10 [BYM
HeKOJUTMHeapHbIM BekTopaMm. KoopauHathl BekTopa. CKalsipHOe TTpOM3Be/ieHre
BEKTOPOB, NPUMeHeHUe [I/i1 HaXOKeHusl AJIMH U YTTIOB.



[ekapToBbl KOOpJAWHATBI HAa TIUIOCKOCTU. YpaBHEHUS TMpPAMOU U
OKPDY>KHOCTU B KOOpPJWHATaX, MepeceyeHre OKPYKHOCTeW M MpsMbIX. Metof
KOOPJMHAT U ero puMeHeHue.

[IpaBunbHbIe MHOIOYTOJIBHUKW. [liiHa OKpYy)XHOCTU. ['panycHas u
paZiyaHHas Mepa yrja, BeIUMC/IeHue JIMH AyT OKpy>kHocTeu. [1momane Kpyra,
CeKTOopa, CerMeHra.

[IBY>KeHUs TVIOCKOCTU M BHYTPEHHUE CUMMETPUM (Quryp (371eMeHTapHbIe
ripescrasienus ). [lapannensHeiii nepexoc. IloBopor.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3yJabTaThl OCBOEHUs TMPOrpaMMbl ydeOHOro Kypca
«['eomeTpusa» XapakTepusyrTCs:

1) naTpuoTHYeCcKoe BOCIIMTaHHUE:

MpOsIBJIEHWEM HWHTepeca K TIPOLIOMY M HACTOSIEMY POCCHUMCKOU
MaTreMaTUK{, LIeHHOCTHbIM OTHOLUEHWeM K [JOCTV)KEeHUSIM DPOCCHUMCKUX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTH4YeCKOW IIKOJIbl, K UCIO/Ib30BaHUI0 3TUX
JIOCTYDKeHUM B IPYTUX HayKaX U MPUK/IaZHbIX cdepax;

2) rpakiaHCKoOe U IyXOBHO-HPAaBCTBEeHHOEe BOCMIUTaHHe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTe! Tpak[jaHWHA U peau3al[in
ero TrpaB, TIpe/iCTaBJieHeM O MaTeMaTUUeCKUX OCHOBax (DYHKIIMOHUPOBaHUS
Pa3/IMUHBIX  CTPYKTYp, SIBJIEHWH, TIPOL[eAyp TpakJaHCKOTO 0OIecTBa
(Haripumep, BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCY)KIEHHIO STUUYECKUX
npo0JsieM, CBS3aHHBIX C TPAaKTUUECKUM TIPUMEHEHHEeM JOCTH)KeHUH HayKH,
OCO3HaHHWEM Ba)KHOCTU MOPA/IbHO-3TUUECKUX TIPUHLIUIIOB B JesiTe/TbHOCTH
YU€HOrO;

3) Tpy/i0BOe BoCIIMTaHMe:

YCTAaHOBKOM Ha AaKTHMBHOE yyaCTHWe B peLIeHWH IpPakKTUYeCKUX 3ajau
MaTeMaTU4eCKOM HarpaB/Je€HHOCTH, OCO3HAHWEM Ba)KHOCTU MaTeMaTHU4eCcKOro
oOpa30oBaHUs Ha TPOTSHKEHWH BCEH >KU3HU U1 YCIIeITHOU MpodeCcCHOHATbHOM
JesiTeIbHOCTH Y pa3BUTHEM HeoOXOAMMBIX YMeHU, 0CO3HaHHBIM BbIOOpOM U
TOCTPOEHHEM HWHAWBHAYaATbHONW TpaeKTOpHMM 00pa30oBaHUS U >KU3HEHHBIX
TIJIAHOB C YUETOM JIMUHBIX UHTEPECOB U 00II[eCTBeHHBIX IMOTPeOHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAHUE:

CoCOOHOCTBIO K SMOI[MOHATBHOMY M 3CTETHUECKOMY BOCTIPUSTHIO
MaTeMaTHYeCKUX OOBeKTOB, 3ajlay, pellleHul, pacCy>k/IeHUl, YyMeHUIO0 BU/IeThb
MaTeMaTU4eCcKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IleHHOCTH HAay4YHOT'0 NO3HAHUA:

OpUeHTalerd B [eATeJIbHOCTU Ha COBPEMEHHYI CHUCTeMYy HayuHbIX
ripe/icTaB/ieHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS UesioBeKa, MPUPOAbI
U 0011lecTBa, MIOHUMaHUEM MaTeMaTUYeCcKOW Hayku Kak cephl ueoBeuecKou
JleATeIbHOCTH, 3TAroOB €€ Pa3BUTHUSI U 3HAUYMMOCTH [IJI1 PA3BUTUS LIMBU/IU3ALUH,



OBJIaJleHMeM $SI3bIKOM MaTeMaTUKd W MaTeMaTU4yecKOu KyJbTypOu Kak
CpeJICTBOM TMO3HaHUSI MUpa, OBJaJleHHeM TIPOCTeWIIMMH  HaBbIKaMHU
WCC/IeI0BaTe/IbCKOU [1esiTeTbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpoBaHHe KY/IbTYPbI 3J0POBbA U
3MOL[HOHA/ILHOTO 0/1arono/yums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaThuueCcKue 3HaHUsS B UHTepecax CBOEro
3[0POBbsl, BeJleHUsi 370poBoro obpa3a >KuW3HU (3[0POBOE  THTaHUe,
cbamaHCUpPOBaHHBIA PEXWM 3aHATHNW W OTAbIXa, Ppery/spHas Gdu3nuecKas
aKTUBHOCTb), C(POPMHUPOBAHHOCTHbIO HaBbika ped/ieKCHH, MpPHU3HAHUEM CBOEro
TrpaBa Ha OIIMOKY ¥ TaKOTO >Ke MpaBa Jpyroro ueoBeKa;

7) 3K0/IorHYecKoe BOCITUTAHMe:

OpUeHTalMeld Ha TMpPUMEHeHHWe MaTeMaTMUeCKHWX 3HaHWM [J/Is1 pelleHust
3a7au B 00/1aCTH COXPAHHOCTU OKPY’Karollel cpe/ibl, TIJTAHWUPOBAHUS TIOCTYIIKOB
Y OLIEHKM WX BO3MOXXHBIX TMOC/IeICTBUM JJIs1 OKPY>Kalolllei cpe/ibl, 0CO3HaHHEeM
r7106a/IbHOTO XapaKTepa 3K0JIOTHUeCKUX Mpo0sieM U TyTell UX pelleHus;

8) ajganTanua K W3MEHAKWIUMCH YCIOBHSM COLMA/IBHOH WM
NMPUPOJHOU CpeAbl:

TOTOBHOCThBIO K /IeICTBUSIM B YCJIOBUSIX HeOIpe/ie/IéeHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOeM KOMIETEHTHOCTU uepe3 TPaKTUUYeCKyl [1eATelbHOCTb, B TOM
yKrc/ie YMeHHWe YUMThCS y [PYruxX Jofieid, mnpuobpeTatb B COBMECTHOMN
JlesiTeTbHOCTU HOBbI@ 3HAaHUSI, HABbIKM U KOMIIETeHIUHM U3 OMbITa APYTUX;

HeoOXOAMMOCTbI0 B  (POPMHUPOBAHMM HOBBIX 3HAHWK, B TOM UMCIIe
dbopMynupoBaTh HUeU, MOHATHS, TUTIOTe3bl 00 00BbEeKTax W SIBJIEHUSAX, B TOM
yuc/ie paHee HEW3BECTHBIX, OCO3HaBaTh Ae(PULIUTBI COOCTBEHHBIX 3HAHUU U
KOMITeTEHTHOCTEH, M/IaHUPOBaTh CBOE pa3BUTHE;

CrocOOHOCTHIO  OCO3HaBaTh CTPECCOBYIO CUTYal[Mi0, BOCTIPUHHUMATh
CTPECCOBYIO CHUTYal[dI0 KakK BbI30B, TPeOyrOIUii KOHTpMep, KOPpPeKTHPOBAaTh
MPUHUMaeMble pelleHusi U AelcTBusi, (GOpMy/MpOBaTh U OL|eHWBAaTh PUCKUA U
Moc/iejCTBYsA, (GOPMUPOBATH OITBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDbI
ITo3HaBaTe/bHbIe YHUBepCa/IbHbIe yueOHbIe eiiCTBHA

ba3oBble 1oruueckKue JelCcTBUS:
e BBISB/ATH u XapakKTepr30BaTh CyLL|eCTBEHHbIE TIpU3HAKU
MaTreMaTUyeCKuX 0OBeKTOB, TMOHSTHM, OTHOIIIEHUN MeXAY TTOHSATHSIMHU,



dbopMyMpoBaTh orpezesieHus MOHSATHM, YCTaHABIMBATh CYIlleCTBEHHBIM
MpU3HaK KiaccuUKalii, OCHOBaHUs i 0000lleHusT U CpaBHEHUS,
KpUTEepHH TIPOBOAUMOTO aHa/In3a;

BOCTIpUHKMATh, (OpPMY/MpPOBaTb W  TIPeoOpa30oBLIBaTh  CYKIEHUS:
yTBepAuTe/IbHble W OTpUIlaTe/bHbIe, eAUHUUYHBLIe, UaCTHbIe U 0OIIue,
YCJIOBHBIE;

BBISIB/IATh ~ MaTeMaTh4yeckue  3aKOHOMEDHOCTH,  B3aUMOCBSI3U U
TpoTHBOpeunss B (DakTax, AAHHBIX, HAO/MIONEHUSX W YTBEPXKAEHUSIX,
npejjiaraTb ~ KpUTEPUM 11 BLISIBJIEHUS  3aKOHOMEPHOCTEH |
MPOTHUBOPEYNH;

Jle1laTh BBIBOZIBI C HWCIIOJ/Ib30BaHWEM 3aKOHOB JIOTHKH, [IeAYKTUBHBIX M
VWHAYKTUBHBIX YMO3aK/IHOUeHU, YMO3aK/II0UeH!H 10 aHaIoTUu;
pa3bupaTh /l0Ka3aTeabCTBAa MaTeMaTHYeCKUX yTBep)KIeHWW (TipsMble U
OT  TPOTUBHOrO),  TPOBOJUTH  CAMOCTOSATETHHO  HECJ/IOXKHBIE
Jl0Ka3aTelbCTBa MaTeMaTHyeCKuX (PakToB, BHICTPAWBATh apryMeHTAIHIO,
TIPUBOJIUTh TIPUMEPhl U KOHTPIIPUMEPHI, 000CHOBBIBATL COOCTBEHHBIE
paccyKaeHus;

BbIOMpaTh CrOCco0 pelieHHs yueOHOUW 3asaud (CpaBHMBATh HECKOIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosee TMOAXOASAIIUN C Y4YETOM
CaMOCTOSITe/ILHO BbI/IeJIeHHBIX KPUTEPHEB).

ba3oBbie ucoiaeaoBare/IbCKmue ﬂEﬁCTBHﬂZ

WICII0/Tb30BaTh BOIIPOCHI KaK UCC/IeZI0BaTe/IbCKUN MHCTPYMEHT TO3HaHUS,
¢dbopMyMpoBaTh BOIPOCH, (UKCHUPYHOILMe TpOTHBOpeunre, Tpobsiemy,
CaMOCTOSATE/IbHO yCTaHAaBIMBaTh WCKOMOe M JaHHOe, (OpMHPOBaTh
TMIOTe3y, apryMeHTHPOBAaTh CBOIO TIO3HUI[HI0, MHEHUE;

MPOBO/IUTH TI0 CAMOCTOSITE/TbHO COCTAaBJEHHOMY TIJIaHY HeC/I0>KHbIN
9KCIIEPUMEHT,  HeOOJbllIoe  HCCAefloBaHWE  TI0  yYCTAHOBJIEHUIO
0COOEHHOCTell MaTeMaTUUeCcKoro O0O0BLeKTa, 3aBUCUMOCTeH OOBLeKTOB
MeXy co0oM;

camMoCToSTeNlbHO  (hopMy/MpoBaTh  00O0OIeHWsT W BBIBOABI  TIO
pe3y/ibTaTaM TPOBEEHHOTO HAOIIOZIeHNs], WCCIe/JOBaHMs, OI[eHUBATh
JIOCTOBEPHOCTH MOTYUeHHBIX pe3y/IbTaToB, BEIBOZOB 1 0000ITeHHIH;
TIPOTHO3MPOBaTh BO3MOJKHOE pa3BUTHe TIpPOllecca, a TakKe BbIBUTaTh
TIPe/ITIO/IO’KEHHSI O €T0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Pabora ¢ uaopmanmeii:



BLISIB/IITh HEJIOCTAaTOYHOCTb M WM30BITOUYHOCTb MH(OPMAIMH, [JaHHBIX,
He0OXOJUMBIX JIJIS1 PeIleH s 3a/1auH;

BbIOMpaTh, aHA/JIM3UPOBATh, CHUCTEMATU3UPOBAaTh M WHTEPIIPETHPOBATh
MHGOPMALHIO Pa3/IMUHBIX BUZOB U (DOPM ITpe/[CTaB/IeHHSI;

BbIOMpaTh (opMy TipeAcTaB/ieHHss WHGOPMAI[UM U HWLTIOCTPUPOBAThH
pellaeMble 3a7jaud CXeMaMH, JuarpaMMaMH, HWHOH TrpadHKOd M HX
KOMOUHAIUSIMU;

OllIeHMBaTh HAJEXHOCTh WH(MOPMAIMK 10 KPUTEPUSM, IPeAJI0KeHHBIM
yurTeseM Wi ChopMyTMPOBaHHBIM CaMOCTOSITETHHO.

KoMMyHUKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /e CTBHUS:

BOCIIPUHMMATh U (OPMYJHUPOBATh CYXKJEHUS B COOTBETCTBUU C
YCJIOBUSIMH U LIeJIIMH OOII[eHus, SICHO, TOYHO, TPaMOTHO BBIPaXKaTb CBOIO
TOUKY 3D€HMS B YCTHBIX M MTUChbMEHHBIX TEKCTaX, JaBaTh TOSCHEHUS T10
XOZly pellleHus 3alaui, KOMMEeHTHPOBATh ITOJTyUYeHHbBIN pe3y/IbTarT;

B Xozie 0OCy)XIeHHs 3a/aBaTh BOITPOCHI IO CYIIECTBY OOCY»KIaeMOi
TeMbl, TIPOO/IEMBI, pelllaeMOl 3a/lauM, BbICKA3bIBaTh /€U, HalleJIeHHbIe
Ha TIOWCK pellleHus], COTMOCTaB/ATh CBOU CYXAEHUsSI C CYXKAeHUSIMU
JPYTUX YYaCTHUKOB [uajiora, OOHAapy)KUBaTb pa3/uule U CXOACTBO
MO3WLMKA, B KOPPEKTHOM (opMe (HOPMYJIMPOBAaTh pa3HOIJIACHs, CBOM
BO3DaKEHUSI;

TIpeJCTaBIsATh  pe3yJbTaThbl  pelleHWs  3a/jaud,  SKCIIePUMEHTa,
UCC/IeIOBAaHUs],  TPOeKTa, CaMOCTOSITeJIbHO  BbiOWMpath  dopmat
BBICTYIUIEHMSI C Y4YéTOM 3ajlad TIpe3eHTal[id U  0COOeHHOCTeH
ayJUTODPUY;

MOHMMaTh W  WCIOJb30BaTb  TPEMMYIeCTBA  KOMAaHAHOH
WH/IVBUAYaTbHOM pPAabOThI TIPY pelleHHM Y4yeOHBIX MaTeMaTHUeCKUX
3a7iau;

NpUHUMATh  1eJlb  COBMECTHOH  /IeATeNbHOCTH,  IIaHUPOBATh
OpraHu3alji0 COBMeCTHOW paboThl, pacrpefensTb BUAbI paboT,
JOTOBapMBaThCsA, 00CY>KJaTh MpOIecC U pe3y/abTaT paboThl, 00006IIaTh
MHeHUsI HeCKOJIbKUX JTFOZIel;

yuacTBOBaThb B TPYMIoOBbIX ¢opmax pabotbl (0OcyxaeHus, obMeH
MHEHUsIMHA, MO3rOBble INTYDMbl U ADYTHe), BBINOJHATH CBOK YacCTh
paboTbl ¥ KOOPAWHUPOBaThH CBOM [EMCTBUS C JAPYTUMH UIeHaMH
KOMaH/[bl, OIIeHMBaTh KAauecTBO CBOEro BK/aja B OOIL[WI TIPOAYKT TIO
KpUTepUsIM, ChOPMY/TMPOBAHHBIM yUYaCTHUKAMU B3aUMO/[€HCTBYSI.



PEI"YJIHTI/IBHBIE yYHuBepcCd/ibHbIE y‘-lEﬁHI)Ie ﬂEﬁCTBHﬂ

CamoopraHu3anusa:

e CAMOCTOSITE/IbHO COCTABJIATh I/1aH, aTOPUTM pellleHUs 3a/auu (WU ero
YacTh), BLIOMpATh CIIOCOO pellleHusi C yUTOM HMMEIOIIUXCS PeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTeH, apryMeHTHPOBaTb M KOPPEKTHUPOBAThb
BapUaHThI pelIeHuM C YYETOM HOBOW MH(OPMaLUK.

CaMOKOHTPO/1b, SMOLIIOHA/IbHBIN UHTE//IeKT:

e BJaZleTb criocobamMM CaMOMpOBEpPKH, CAMOKOHTPO/S Tpoliecca U
pe3yJibTaTa pelleHrst MaTeMaTUUeCKOM 3a/,auy;

e TMpeABUJeTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb IIpU pelleHHd
3a/jaud, BHOCUTb KOPPEKTUBbI B [IeSITeIbHOCTb Ha OCHOBE HOBBIX
00CTOsITENIBLCTB, HaliIeHHBIX OIIMOOK, BbISIBJIEHHBIX TPYAHOCTeH;

e OLIeHMBAaTh COOTBETCTBHE pe3yJibTara [esiTe/lbHOCTU MOCTaB/IeHHOM L|e/H
U YCIOBUSIM, OOBSICHSTH TIPUUMHBI JOCTWKEHUS WU HeJOCTKeHUS
1[eJId, HAXOJUTb OLIMOKY, 1aBaTh OL[eHKY NTPUOOPeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily obyyeHus B 7 Kjacce OOyYarOIIUNCsA TMOMYUYUT CJieAyrolre
ripeiIMeTHbIE Pe3y/bTaThl:

Pacrio3HaBaTh H3yueHHble TeoMeTpuueckhe (GUryphl, OMNpefensTh WX
B3aMIMHOE DACIIO/IOKeHUe, W300paXkaTh reoMeTpuueckre (PUryphbl, BBITIOTHSTh
yepTeXXu MO YCJOBUKO 3aaud. V3MepsiTb JIMHEUHbIE W YIJIOBble BeTUYWHBI.
Periath 3a/jaun Ha BbIYMC/IEHUE JJIMH OTPE3KOB U BEJIMUUH YTJIOB.

Henath TpyOyIO OLIEHKY JIMHEHHBIX W YTJIOBBIX BEJIMUMH IIPEJMETOB B
peaylbHOM >XM3HH, Pa3MepOB TMPUPOHBIX 00BEKTOB. Pa3nmmuaTh pa3sMephl 3TUX
00BEKTOB I10 TIOPSIIKY BEJTMUMHBI.

CTpOUTb UepTeXXu K reOMeTPUUYeCKUM 3a/jauaM.

[Tonb30BaThCsl MpU3HAKaMK paBeHCTBA TPEYrOJIbHUKOB, MCII0/b30BaTh
MpU3HaKX M CBOMCTBA PaBHOOEAPEeHHBIX TPEYro/IbHUKOB TIPU pellleHrH 3a/au.

[TpoBogUTH JIOTUYeCcKHe paccyXaeHust C VCITI0J/Ib30BaHUEM
reoMeTpUUYeCKUX TEOPEM.

[Tosb30BaThCsl MPH3HAKaMK paBEHCTBA TPSIMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM Me/IMaHbl, TIPOBEJIEHHOM K TUIMOTeHy3e TMPsIMOYTOJIbHOT'O
TPEYTOJIbHUKA, B PEIlIeHUH FreOMeTPUUYEeCKUX 3azay.



OnpefiensiTb Mapasvie/IbHOCTh TIPSIMBIX C T[OMOIIBIO YIJIOB, KOTOpbIe
obpa3yeT ¢ HUMH ceKyiiast. OnpeziessTh MapaniebHOCTh TIPSIMBIX C TIOMOII[BIO
pPaBeHCTBa PAaCCTOSTHAW OT TOYeK OJHOW MPAMOU 10 TOUEK APYrou MpsiMOM.

Permiath 3a/jauM Ha KjieTuyaTou Oymare.

[TpoBOAUTL BBIUKCIEHUS W HAaXO[UTh UHC/IOBble U OyKBeHHbIe 3HaueHUs
yIJIOB B TeOMeTpUYeCKHMX 3aflauax C WCI0Ib30BaHUEM CYMMbI YIJIOB
TPEYTOBbHUKOB W MHOTOYT'OJIbHUKOB, CBOWMCTB YT/IOB, 0Opa30BaHHBIX IPH
riepeceyeHUM JIBYX Iapasuie/ibHbIX MPSMbIX CeKylleil. PeliaTh TNpakTHuYecKue
3a/laud Ha HaXOXKJeHWe YTJIOB.

BrazieTh TOHSITHEM TeOMeTPUYeCcKOro MecTa TOueK. YMeThb Ompeje/siTh
OMCCeKTpUCY yr7la W CepeIMHHbINA  TeprieHJUKYyasIp K OTpPe3Ky Kak
reoMeTpruyecKre MecTa TOuek.

dopMyIMpOBaTh OMpeie/ieHUs OKPY>KHOCTU Y KpyTa, XOp/bl U AUaMeTpa
OKDY>KHOCTH, T0JIb30BaThCsl UX CBOMCTBAMM. YMeETh MPUMEHSATb 3TU CBOMCTBA
TIpU pellieHrH 3a/iau.

BiafieTh MOHATHEM OMMCAHHOW OKOJIO TPeyroJibHUKAa OKPY>KHOCTH, YMeTb
HaxoAuTh eé 1eHTp. [lonb3oBaTbcs (hakTaMu O TOM, UTO OHMCCEKTPUCHI YIJIOB
TpPeyrojibHUKa TiepecekaroTcsi B OJHOM TOUKe, U O TOM, UTO CepeJuHHbIe
repreHVKY/IsIpbl K CTOPOHaM TpeyroJibHUKa IepeceKaroTCsl B OZJHOM TOUKe.

BiiafieTh MOHATHEM KacaTe/bHOM K OKPY>KHOCTH, M0/Tb30BaThCsl TeOPeMOi
O TIepHeHAUKYJSIPHOCTU KacaTeJbHOW M pajiuyca, TNPOBEEHHOTO K TOUKe
KacaHHUsl.

[Tonb30BaTbCS ~ MPOCTEUINIMMH ~ TeOMEeTPUUYeCKUMM  HepaBeHCTBaMU,
MOHUMAaTh UX MPaKTUUeCKUN CMBIC/I.

[TpoBOUTH OCHOBHBIE T€OMETPUUECKHUE TTOCTPOEHUSI C TIOMOLL[BIO LIUPKY/JISt
Y JINHEVKH.

K koHily obyuyeHus B 8 ksacce oOydYarOIUiCsA TMOMYUYHUT CJIeAyHOLHe
ripefiMeTHbIe Pe3y/bTaThl:

Pacrio3HaBaThb OCHOBHbIe BH/bl UETHIPEXYTOMBHUKOB, WX 3/1€MEHTHI,
T0J/Ib30BaThCSl KX CBOMCTBAMU TIPU pellieHuH reOMeTpUUecKuX 3azau.

[TpuMeHSITH CBOMCTBA TOUKM TepeceueHusi Me/liaH TpeyrojbHuKa (LieHTpa
Macc) B pelleHrH 3a/au.

BrazieTh TIOHSITUEM CpefHel JIMHWUW TPEYroJibHUKAa U  Tpareluu,
TIPUMEHSITh UX CBOMCTBA TIPU pellieHuH TeoMeTpruuecKrx 3ajad. [Tonb3oBaThCs
TeopemMoii ®Pasieca U TeOpeMoOM O MPOIMOPLIMOHATBHBIX OTpe3KaxX, MPUMEHSITh UX
[I71s1 pellieHus TpaKTUYeCKUX 3a1au.



[MlpyMeHATb  TpU3HAKUM  T000Ms  TPEYro/JibHUKOB B pellleHuHn
reoMeTprUYeCcKrx 3ajad.

[Tosb30BaTbesi Teopemoi Iludaropa Ajst pellieHUsI TeOMETPUUYECKHX U
rpakThueckux 3asau. CTpOMTh MaTeMaTUuecKyl Mojie/lb B MPAKTUUYeCKUX
33/layaxX, CaMOCTOSITe/IbHO Jie/laTb YepTéX M HaXOAUThb COOTBETCTBYIOLLWE
JTUHBI.

BrajieTh TOHATUSIMHA CHHYyCa, KOCMHYCa U TaHreHCa OCTPOro yrja
MPSIMOYTOJILHOTO ~ TpeyrosibHUKa. [lo/Mb30BaThbCA STUMH TIOHSATUSIMU  [I7IsST
pellieHUs MpakKTUUeCcKuX 3azau.

Bblunciath  (pa3MuHbIMM - Ccrioco0aMu) —TIIOl[a[b  TPeYrojibHUKa U
MIOIali  MHOTOYTOMbHBIX  (uryp  (MMonb3ysick, TAe  Heo0XoguMo,
KaJbKyasiTopoM). [IpuMeHsITh MoTyuyeHHbIe YMeHHs B TTPAKTUUeCKUX 3a7iauax.

BnafieTb TOHATHSMU BITMCAHHOTO W LI@EHTPAJBHOTO yTJjia, MCIO0Jb30BaTh
TeopeMbl O BMMCAHHBLIX yT/aX, YIJIax MeXAy XopAaMu (CeKyL[UMH) U yTe
MeXXy KacaTe/IbHOM U XOP/I0H MPU pellieHuH reOMeTpUUecKrX 3azau.

BrasieTb  TIOHSATWEM  OMMCAHHOTO  YeTHIPEXYTOMbHUKA, TPUMEHSITh
CBOMCTBA OMUCAHHOTO UeThIPEXYT0/IbHUKA TIPU pellieHuH 3ajau.

[TpuMeHsITh TIO/TyYeHHbIe 3HaHUSI Ha TIPAKTHUKe — CTPOUTh MaTeMaTHhuyecKye
MoOZle/id /i 3aZilad  peaslbHOM JKU3HM UM TIPOBOJUTH COOTBETCTBYIOIIIUE
BLIUMC/IEHUS] C TIpUMEHEHHEeM II0I00MsT ¥ TPUTOHOMETPUH (TI0JIb3YSCh, T/e
HE00X0/IMMO, KalbKyJ/IITOPOM).

K xonily obyueHusi B 9 ksacce oOydYarOIUMCS TIOMYYUT CaeAyHOIIye
rpefiMeTHbIE Pe3y/bTaThl:

3HaThb TpPUTOHOMeTpUueckKre (GYHKIMM OCTPBIX YIJIOB, HaXOAUTb C WX
TIOMOIIIbI0 pa3/IMuHbIe 3/IeMEeHThI TIPSIMOYTOILHOTO TPeyrojbHUKa («pellieHre
MIPSIMOYTO/IbHBIX TPEYTOJIbHUKOB»). HaxoauTh (C TIOMOIIbIO KaabKy/IsSTOpPA)
JJTUHBI U YTJIBI 7151 HeTaOJIMYHBIX 3HAUeHHUH.

[Tosib30BaThCs dbopmynamu TIpUBe/IeHNs U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJECTBOM [IJI1 HaXOXKJeHUsI COOTHOILIEHUN MeX1y
TPUTOHOMETPUUECKUMU BeJTMUMHAMU.

Vcrionb3oBaTh TeOpeMbl CHHYCOB W KOCHMHYCOB JijIS HaxOXKJeHUs
pa3MUHbIX  2/IEMEHTOB  TpeyrojibHUKa («pellleHue  TpeyrolbHUKOB»),
TIPUMEHSITh WX MPU pPellieHUU reoMeTpUUeCcKUx 3a/iau.

BnageTh mnoHATUSMH MpeoOpa3oBaHUs MO/[00Ms, COOTBETCTBEHHBIX
371eMeHTOB  T0fI00HBIX  duryp. Ilosb3oBaTbcsi  CBOWCTBAMH  MOA00us
TIPOKM3BOJIbHBIX (PUTYD, YMETb BBIUUC/ISTh AJIMHBI U HAXOAUTD YTJIbl y MOA0OHBIX



¢uryp. I[IpuMeHSTb CBOMCTBa MOAOOMST B TMpaKTUYECKUX 3ajadyaxX. YMeTb
TIPUBO/IUTH TIPUMePbI TI0/J0OHBIX (DUTYP B OKPY’Karoll[eM MUpE.

[Tonb30oBaTbCsi TeopeMaMW O TPOM3BEJNEHUM OTPE3KOB  XOpJ, O
TpOU3Be/IeHNH OTPe3KOB CEKYIIUX, O KBaJipaTe KacaTeJbHOM.

[Tosb30BaThCSI BEKTOpaMH, NTOHUMAaTh UX FeOMeTpUUeCKUd U (pusndeckuii
CMBICJI, TIDUMEHSATb WX B pellleHUd TeoMeTpuuecKux U (U3UuecKux 3ajadu.
[TpuMeHsITh CKaJiipHOe TpPOM3Be/ieHue BEeKTOPOB [/l HaXOXKAeHWs [JIMH U
YTJIOB.

[Tonb30BaThCSI METONOM KOOpP/MHAT Ha TIJIOCKOCTH, TIPUMEHSITb €ro B
pellieHr reOMeTpUUeCKUX 1 TTPAaKTUUeCKHX 3ajad.

BiazieTh MOHATUSIMY TIPAaBUIBHOTO MHOTOYTO/IbHUKA, IJIMHBI OKPYKHOCTH,
JJTUHBI YTH OKPY>KHOCTH Y PA/IMAHHOM Mepbl yIJia, yMEeThb BbIUMC/ISATD T/I0Lab
Kpyra 4 ero uacted. [IpuMeHSITb TMOMyuyeHHble YMeHUS B TIPAKTUYECKUX
3a/1avuax.

HaxomuTh ocu (MM LIEHTPbI) CUMMETPUM (PUTYD, TIPUMEHSITb ABHKEHUS
TJIOCKOCTU B MPOCTEUIIUX CTyYasix.

[TpuMeHsITh TIO/TyYeHHbIe 3HaHUSI Ha IPAKTHUKe — CTPOUTh MaTeMaTHhuyecKre
MoOJle/ld /i 3aZilad  peaslbHOM JKU3HUM UM TIPOBOAUTH COOTBETCTBYIOIIIUE
BLIUMC/IEHUS] C TIpUMeHeHWeM TIo/00us ¥ TPUTOHOMETPHUUeCKuX (YHKIUN
(Tonb3ysiCh, T/ie He0OX0UMO, KaTbKyIATOPOM).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KITIACC
KoimuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHue
Ne Kontponn | Ilpaktnue | (umdposbie)
pasfesioB U TeM Bcer
n/m HBIe CKHue OﬁpaBOBaTEJ'leble
NporpamMMsbI 0
paboThI paboThI pecypchbl
[Ipocrenmue
reoMeTpuyecKue
WUT'YPhI U UX
1 ?BongBa 14 bubmoreka IIOK
) https://m.edsoo.ru/7f415e2e
N3mepenue
reoMeTpuueCcKux
BeJTMUMH
bubmuoreka IIOK
2 T 22 1
PEYTObHIRH https://m.edsoo.ru/7f415e2e
[TapannensvHbie
3 rpsiMble, CyMMa 14 1 bubmorexa LIOK
P Y https://m.edsoo.ru/7f415e2e
yTJIOB TPEYroJibHUKa
OKpY’>KHOCTb U KPYT.
4 Fe(i}/[]eT quCKHepy 14 1 Bubmiorexa LIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOEHUs
c [ToBTOpEHMeE, 4 1 bubmioreka LJOK
0060011[eH1e 3HAHUH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO
YACOB IIO 68 4 0

I[TPOI'PAMME




8 KV/IACC

Ko/smmuecTBO 4acoB

YACOB II10 ITPO'PAMME

IIpaxkT J/IeKTPOHHBIE
Ne HaumeHoBaHue
Kontpons | uuecku | (uudposbie)
n/ pa3jesioB U TeM Bce
HbIe e oOpa3oBaTe/bHbIE
n nporpamMMsbI ro
padoThI pabot pecypchbl
bl
bubmmoreka IIOK
1 q 8 12 1
CTRIPEXYTOTBHIRH https://m.edsoo.ru/7f417e18
Teopema Paseca u
TeopeMa O
2 TPOTOPLIMOHAIBHBIX 15 1 Bubnmorexa TIOK
ponopt https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJj00HbIe
TpPeyroJIbHUKHU
[Tnomazae. Haxoxnenuve
TIoIazien
3 TPeyroJIbHUKOB U 14 1 Bbubmoreka IIOK
MHOTOYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomazu moj00HBIX
¢uryp
4 Teopema ITudaropa u 10 1 bubmmoreka LIOK
Hayasia TPUrOHOMeTpUuu https://m.edsoo.ru/7f417e18
YT/Ibl B OKPY>KHOCTH.
Briicannble u
OMMCaHHbIE
bubmioTeka IIOK
5 UYeThIPeXYTrO/JIbHUKH. 13 1
https://m.edsoo.ru/7f417e18
KacaresnbHble K
OKPY>KHOCTH. KacaHue
OKDY’KHOCTeM
6 [ToBTOpEHME, 4 1 bubmioTeka [IOK
000011[eHre 3HAHUH https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO
H 68 6 0




9 KV/IACC

KomuyecTrBo yacoB JJIEKTPOHHBIE

Ne HaumeHoBaHue

IIpakTn (udpossbie)
n/ pas/ie/ioB U TeM KonTpoasn

Bcero yecKue o0Opa3oBaTe/bHbIE

n NPOrpaMMmslI ble paboThI

paboThI pecypchbl

TpuroHomerpus.

1 TeopeMbl KOCUHYCOB 16 1 bubmioreka LIOK
U CUHYCOB. PellieHue https://m.edsoo.ru/7f41a12c
TPeyroJIbHUKOB
[Tpeobpa3oBaHue
noz06ust. Bu OK

2 Metpuueckue 10 1 nommorexa L

https://m.edsoo.ru/7f41al2c
COOTHOLIEHUS B
OKPY’>KHOCTH
3 BexToph! 1 1 bubmioTeka LIOK
https://m.edsoo.ru/7f41al2c
€KapTOBbI

4 foo pI/IHaTbI Ha 9 1 Bubmorexa IOK

bA https://m.edsoo.ru/7f41al2c
TJIOCKOCTH
ITpaBubHBIE
MHOT'OyT O/TbHUKH.

5 [ nmviHa OKpy>KHOCTU U 8 bubmoreka IIOK
IJIOLa/b Kpyra. https://m.edsoo.ru/7f41a12c
Berurcienue
Tioia e

5 [BrKeHUs 6 bubmuoreka IIOK
TJIOCKOCTU https://m.edsoo.ru/7f41a12c
[ToBTOpEHME,

. 0000111eHME, . 5 bubmmoreka IIOK
cucTreMaTu3anus https://m.edsoo.ru/7f41al2c
3HaHUM

OBIIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOI'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATE/IHLHOI'O
ITPOIIECCA
OBSI3ATE/IbHBIE YYEBHBIE MATEPHAJIBI JI/I1 YYEHUKA

1. Teomerpus: 7 — 9. YuebHuk gns ob6ijeo6pa3oBarenbHbIX yupexaenuid. / JI.C.
ArtanacsiH, B.®. byrtysos, C.b. Kazomiies, O.I'.ITo3usak, N.M. FOpuna. / M.:
ITpocaerenue, 2020 — 384 c.: un.

METOINYECKHWNE MATEPHUAJIbI V11 YUUTEJIA

1. Teomerpust: 7 — 9. YuebHuk i o6ieobpa3oBarenbHbIX yupexzaenuid. / JI.C.
ArtaHacaH, B.®. byry3os, C.b. Kajomues, O.I'.llo3usak, N.U. KOpuna. / M.:
IIpocsemenue, 2020 — 384 c.: v

2. 'eomeTtpus 7 — 9 K/acChl: 3a/jaui Ha TOTOBBIX yepTexkax A noarotoBku K ['MA u EI'D
/ 3.H. banasin. — PoctoB-Ha-oHy: N3narenbcTBO «PeHuKe», 2019

3. T'eometpus. 7 knacc. CamocrositenbHble paboT. Temaruueckue TecTbl. TecTbl A/s
MPOMeKyTOUHOU aTTecTaryu. CripaBouHWK. Pabouasi tetpaab / ®@.®. Jleicenko, C.HO.
KynabyxoBa. — PoctoB-Ha-/loHy: M3paTesnbcTBO «JIernon», 2020

4. T'eometpus. 7 knacc. KoHTpo/bHbIe M3MepuTesibHble MaTepuasnsl / I.I. MyxuH, A.P.
PsizanoBckuii. — M.: MI3paTenbCTBO «3JK3ameH», 2019

5. N3yuenue reomerpuu B 7, 8, 9 Kiaccax: MeToj. peKOMeHJauuu: KH. [ng yuurens /
JI.C.AtanacsiH, B.®.byty308B, FO.A.I'1a3koB u gp. - M.: [Ipocseienue, 2011.

6. MaremaTrueckue Kpy>XKy B LIKoJie. 5-144 c. — (LLIkonbHbIE OJTMMIUAbI).
IN®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET

https://fg.resh.edu.ru,

https://edu.skysmart.ru/



https://nsportal.ru/,

https://infourok.ru/.






