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MOSACHUTEJIbHASA 3AIINCKA

PabGouass mporpamma mo ydeOHOMy tmipeamery «l'eomerpusi» (0a30BBIi
ypoBeHb) s oOydaronmuxcs 7-9 wimaccoB AHOO «AxageMuueckuil Juiien
«Bnagumup» (manee coorBeTcTBeHHO — Pabouast mporpamma, Jlureit) pazpaborana
B COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

- ®enepanbHoro 3akoHa oT 29.12.2012 No 273-03 «O6 o0pa3zoBaHuHu B
Poccuiickon @enepaunmy;

- pacnopspkenusi [IpaButensctBa Poccuiickoit denepanuu ot 24.12.2013
Ne 2506-p «OO6 yrBepxaenun KoHuenmuu pa3BUTHA MaTEeMaTHYECKOTO
oOpa3zoBanus B Poccuiickoit denepanuny;

- mpukaza MunnpocBemieHuss Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYUIECTBJICHHS 00pa3oBaTENbHOU
NEATETPHOCTH 10  OCHOBHBIM  O0IIEOOpa3oBaTeNbHBIM  IporpaMmMaM  —
o0Opa3oBaTelbHBIM NpOrpaMMaM Ha4yaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpemHero o0Iero oOpa3oBaHUs;

- mpukaza Munnpocsenienuss Poccum ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUU (eepaibHOTO TOCYJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» (nanee — PI'OC O00);

- mpuka3za MunnpocBemenuss Poccun ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHUU ¢eaepanbHoil 00pa3oBaTesIbHONM MPOTrpaMMbl OCHOBHOTO OOILErO
o0pa3oBaHMs» C U3MEHEHUSIMU, BHECEHHBIMU MpHUKazaMu MUHIPOCBEIICHUS
Poccum ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, o1 09.10.2024 Ne 704;

- CII 2.4.3648-20 «CaHUTapHO-3MUAEMUONIOTHYECKHE TpeOOBaHUA K
OpraHu3alusIM BOCTHTAHUS W OOYYCHHUs, OTHIbIXa U O3JOPOBJICHUS JETeH U
MOJIOZEKH», YTBEPKIACHHBIX MMOCTAHOBJICHHEM TJIABHOIO CAaHUTApHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'uruennuyeckue HOPMATUBBI M TpPeOOBAHUS K
oOecrnieueHno Oe3omacHOCTH M (WMiM) OE3BPEAHOCTH [Js 4YejoBeKa (PaKkTOpOB
cpenbl OOMTaHUs, YTBEPKICHHBIX MTOCTAHOBIICHUEM TJIaBHOTO CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2;

- OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHMs
Jlunes;

- y4e0OHOTO IUIaHa OCHOBHOTO OOIIEro oOpa3oBaHUS HA TEKYIIUNA y4eOHBIH
roj Juues;

- paboueit mporpamMmsbl Bocniutanus Jluues;

- (denepanbHOl paboueld MPOrpaMMbl OCHOBHOTO OOIIEro o00Opa3oBaHUS
«Maremarukay (0a30BbIi YPOBEHB) s 5-9 KiaccoB, BKIIOUaronen (hpenepanbHyro
pabouyro mporpammy yueOHoTO Kypca «['eomerpus» B 7-9 kimaccax.
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['eomeTpus Kak OAMH W3 OCHOBHBIX pa3AeNiOB IIKOJbHOW MaTeMaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00ECIEeUUTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHUH M B3aUMHOE DAclOJOXKEHHE, OIUpAaeTcs Ha JIOTMYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. LI[eHHOCTh M3y4YeHHs TeOMETpUH Ha YPOBHE OCHOBHOIO
o0miero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYArOIIUICA YUYUTCS MPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYXKIECHUS, CTPOUTD JIOTUYECKUE YMO3AKIOUEHHMS], T0Ka3bIBATh
UCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccyAeHHs «OT HPOTHUBHOTO», OTIMYATh CBOWCTBA OT IPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoii menpio u3ydeHHs] TE€OMETPHUM SIBISIETCS HCIONb30BaHHE €€ Kak
UHCTPYMEHTA NpPU PEIICHUH KaK MaTeMaTHYeCKHMX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOUIMXCA B peajdbHOW ku3HM. OOyuwaroummiicss JODKEH Hay4duThCs
OTNpeACUTh TeOMETPUUECKYI0 (DUTYpY, ONUCATh CIOBAMH JaHHBIA UYEpPTEX WU
PUCYHOK, HAaWTH TUIOIIAb 3€MEIbHOTO YYacTKa, PACCYUTATh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kalesst wiu TpeOyemble pa3Mepbl Trapaxka sl aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIUMCIUTEIbHAS JINHUS B U3YYEHUU T'€OMETPUH.
ITpu pemeHnn 3agad MpPaKkTUYECKOIO XapakTrepa OO0ydaroLIUIiCs YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJETH pPEaJbHBbIX O KMU3HEHHBIX CHUTyalldil, MPOBOJIUTH
BBIUMCJICHHSI U OLICHUBATh aJIEKBATHOCTD MOJIYYEHHOTO pe3yJsbTara.

KpaiiHe BaxHO NOAYEPKUBATH CBA3HM T'E€OMETPUU C JPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh ONPEAEICHNUs T€OMETPUUECKUX (pUryp
U TOHATUHM, IEMOHCTPUPOBATh IPHUMEHEHUE MOJIYUYEHHBIX YMEHUH B (QU3UKE U
TEXHUKE. OTH CBsi3W Hambojee SpPKO BHUIHBI B Temax «BekTopb»,
«Tpuronomerpudeckne cootHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VY4eOHbIil Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPa3zeiibl
comepxkanusi: «l'eomerpuueckue @urypsl W uX cBoHcTBa», «M3mepenHue
T€OMETPUUECKUX  BEIMYMH», «JleKapTOBbI KOOpAMHATHI HA  IJIOCKOCTHY,
«BexkTope», «JIBrmkeHus miockoctuy, «lIpeodpazoBanus mogoous».

Ha uzyuenune yueGHOro Kypca «l'eomerpusi» orsoaurcs 204 yaca: B 7 kiacce
— 68 yacoB (2 daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelnw), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

HavaneHbie nonATusa reometpun. Touka, npsiMmasi, OTPE30K, Jy4d. YToJ. Buael
yriIoB. BepTukanbHble M cMexHble yIuIbl. buccektpuca yrima. Jlomanas,
MHOI'OyroyibHUK. [lapannenbHOCTh 1 EPIEHIUKYISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHUHU.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMPKYJS U JMHEUKU. TpEeyrosbHUK.
Bricora, Mmennana, buccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIN W PaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKKU NapaJIeNbHbIX NPAMbIX. CymMMa yIiioB TPEYroJIbHHKA.
Bremnue yrisl TpeyroiapHuKa.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBONCTBO MEIHMAHBI MPAMOYTOJIBHOTO
TPEYrOJIbHUKA,  NPOBEACHHOW K  runoTreHys3e.  IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJbHUK C yIiioM B 30°.

HepaBencTtBa B reomerpuu: HEpPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OoJbllIeM yriie M OOJIbLIEH CTOpPOHE TPEYroJbHUKA.
[lepnenauKysip ¥ HAKJIIOHHAS.

['eomeTpuyeckoe MeCcTO TOYeK. buccekrpuca yrila M CEpEeIUHHBIN
NIEPIEHINKYJISP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpAa MW JMaMeTp, HUX CBOWcTBAa. B3aumHoe
PacCIOJIOKEHUE OKPYKHOCTH U npsAMoin. KacartenbHas u ceKymas K OKpy>KHOCTH.
OxkpyKHOCTb, BIHCAaHHAs B YroJ. BnucanHas W onMcaHHas OKPYXXHOCTH

TPEYTOJIbHUKA.
8 KIIACC

YeroipéxyrosbHuky. [lapauienorpamm, ero npu3sHaku U CBOMCTBA. YacTHBIE
Clly4ad MapajiesorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, e€ CBOHCTBA M MpPHU3HAKU.
[IpssmoyroJyibHas Tpaneuus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Paneca u
TEOpPEMa O MPOMOPLUUOHAIBHBIX OTPE3KAX.

Cpeanue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[Tonobue TpeyronbHUKOB, Ko3(pduuuent mnogodus. [IpuszHaku mnomoOus
TpEeyroJbHUKOB. [IpruMeHeHne noqooust npy peleHny NPpakTUIeCKUX 3a/1a4.
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CpoiicTBa momaaei reomerpuueckux ¢uryp. DopMmynbl Ui TIIOLIAAN
TPEyrojbHUKa, MapaieiorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IIIOLAAeH
noA0OHBIX GUTYP.

Brruncienne niomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
IIPaKTUYECKUX 3a7a4.

CuHHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIJla NPSIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUTOHOMETpHYECKHE (YHKIUH
yrioB B 30, 45 u 60°.

BrnucanHele M LEHTpalbHBIE YIJbL, YroJd MEXAY KacaTelIbHOW M XOPIOH.
Yriel  Mexay  XOopJaMH M CEeKyIUMMH. BrumcaHHble M ONKMCAaHHbBIC
YETBIPEXYTOJIBHUKNA. B3auMHOE pacmnojiokeHne AByX OKpykHocrer. Kacanue

okpy>kHOCTel. OO1Ire KacaTenbHbIE K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. PDOPMYIIbI MPUBEICHUS.

Pemenne tpeyrompHukoB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB.
Pemenne mnpakTHYecKMX 3alad C HCIOJB30BAHMEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogooust. [lomodre COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o0 mnpou3BEAECHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJpare KacaTeIbHOM.

Bektop, mmmHa  (MOAyJdbh)  BEKTOpa, COHANpPABICHHBIE  BEKTOPHI,
IPOTUBOIMOJIOKHO  HAMpaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OIMEpali HaJ BeKTOpaMu. Pa3noxeHue BEKTOpa MO JABYM
HEKOJTMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkansipHOE MpOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JIJIsl HAXOXKICHUS ITTUH U YTIIOB.

JlexkapToBbI KOOPAWHATHI HA TUIOCKOCTH. Y pPaBHEHHS MPSMON M OKPY>KHOCTU
B KOOpJMHATaX, NepeceyeHne OKPY>KHOCTEH U MPSIMBbIX. MeTOoA KOOPIMHAT U €ro
IpPUMEHEHUE.

[IpaBuiibHBIE MHOTOYroJNbHUKH. JlmuHA OKpykHOCTH. ['pamycHas u
pajinaHHas Mepa yIiia, BBIYUCIICHWE IJIMH YT OKpykHOCTed. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu Guryp (daemMeHTapHbIE
npeactasnenus). [lapannensHeiii nepenoc. [ToBopor.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [NPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus XapaKTepU3yrTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

MpPOSIBJICHWEM HHTEpeca K NPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, [IEHHOCTHbIM OTHONIEHWEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMAaTHKOB M POCCHMCKOW MaTEMATHYECKOM IIKOJbI, K UCIIOJIb30BAHUIO ATHUX
JOCTHKEHUN B IPYTMX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH T'pakKJIaHWHA M peaji3alliu ero
mpaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBax (yHKIIMOHWPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHHUN, MPOLEAYp T'PakJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTBIO K OOCYKJIEHUIO STUUECKUX MPOOIJIEM, CBI3aHHBIX
C MPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOMI Ha AaKTMBHOE YyYacTUE B PEIICHUM NPAKTHUECKUX 3a/ay
MAaTE€MaTHYECKOW HAIMpPaBJIC€HHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTHYECKOTO
00pa3oBaHMsl Ha TNPOTSHKEHUH BCEM JKM3HU JIJIs yCHENTHOW IpodeccHoHaTIbHON
NEATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOEHUEM WHIUBUTyTbHOU TPASKTOPHH 00pPa30BaHMUsI M )KH3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB 1 OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4YeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY H  3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ad, PEIICHHWH, PacCyXICHHA, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpPUEHTAIlMEe B JIESITEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOBI U
oOmecTBa, TMOHUMAHMEM MAaTEMAaTUYECKOW HAyKHM Kak cCQepbl YeIOBEUYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUSl U 3HAUMMOCTH JJIsI Pa3BUTHS IMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MaTHKH M MAaTE€MAaTHYECKOW KyJbTYpOW KaK CPEICTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTEHIIMMM HABBIKAMHU HCCJIEA0BATEIbCKOU
NEATEIIbHOCTH;
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6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOUMOHAJIBLHOIO 0JIArONMOJIyYHs:

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUA B HMHTEpPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKU3HU  (370pOBOE  TUTaHUE,
cOQTaHCHPOBAHHBIN PEXUM 3aHITHH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIECKCHH, NPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0THYeCcKOe BOCIIUTAHME:

OpPUEHTAIMEN HA TPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOIIEH Cpesbl, TIAaHUPOBAHMS TOCTYMKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKkTepa SKOJOTMYECKUX MPOOJIeM U IMMyTEeH UX pPeIIeHus;

8) ajanTanusa K U3MEHAWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JECHUCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IOBBIIMIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIEH, MPUOOpPETaTh B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIIbITA JPYTHX;

HEOOXOMMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHWK, B TOM YHCIIE
dbopMyJIMpOBaTh WJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYyaIlMio, BOCIPUHHUMATH
CTPECCOBYIO CHTYaIlMI0 KakK BBI30B, TPEOYIOIMMA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pelIeHUs] W JeWCTBUS, (OPMYJIMPOBATH U OIEHUBATh PHUCKU U
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornyeckue JeicTBUA:

e BBUBJISATh U XaPAKTEPU30BaTh CYIIECTBCHHBIE NMPU3HAKU MATEMATHYECKHUX
00BEKTOB, TOHSTHA, OTHOIICHWH MEXTYy TMOHATUSIMH, (OPMYIUPOBATH
ONpPEACICHUSI  MOHSATHM, YCTAHABIMBATh  CYLIECTBEHHBIA  ITPU3HAK
KJaccupuKalu, OCHOBaHUS JJisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITH ~ MAaT€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3H |
npoTuBopeursi B (akrax, OaHHBIX, HAOMIOACHUAX U YTBEP)KICHUSAX,
npeuiaratb KpUTEPHUU AJIs1 BBIABICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUH, yMO3AKIIOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIEHHUH (TIpsMBbIE U OT
IPOTHBHOTO), MPOBOAMTH CAMOCTOSITENIbHO HECIOXHBIE I0Ka3aTeIbCTBA
MaTeMaTH4ecKuX (aKkToB, BBICTpaMBAaTh ApPryMEHTALUIO, IPHUBOJHUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CrMoco0 pemieHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BapUaHTOB pelIeHUs, BBHIOMpaTh HauOojee MOAXOAALUIMA C Yy4ETOM
CaMOCTOSITEJIHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATENbCKUIM MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PHUKCUPYIOLUIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIFHO ~yCTAaHABJIMBAaTh MCKOMOE M JaHHOe, (HOpMUPOBAThH
TUIIOTE3Y, APTYMEHTUPOBATh CBOIO TIO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOATEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIN
HKCMEPUMEHT, HEOOJBIIOE UCCIEI0OBAHUE MO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOT0 00BbEKTa, 3aBUCUMOCTEN 00BbEKTOB MEXKAY COOOM;
CaMOCTOATENILHO (OPMYIHPOBATh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, HCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOrHO3MPOBATh BO3MOXKHOE pPa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUS 3a1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
MH(GOPMAILIMIO Pa3IMUHBIX BUAOB U (POPM IIPEICTABICHMS;

BbIOMpaTh (OpMy NpEICTaBICHUS HHQOpPMALMM M WIUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAWarpaMMaMid, HWHOM Tpadukod U Hux
KOMOMHAIIUSIMU;

OLICHMBATh HAJEKHOCTh HMH(OpPMALMM 10 KPUTEPUSM, MPEIJIOKEHHBIM
YUUTENEM U CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiCTBUSA:

BOCIIPUHUMATDL U (bOpMYJ'II/IpOBaTB CyKIACHNA B COOTBCTCTBUHN C YCIIOBUSAMU
H ncjsiMmu O6IH€HI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPAXKaTb CBOKO TOYKY 3PCHUA
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B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJIy pPEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3yJIbTaT;

B X0JIe 00CYX/IeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, pelraeMoil 3aJauun, BbICKa3bIBaTh HJIEW, HAIlCIEHHBIE HA MOMCK
pEIIeHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB AHAJIOTa, OOHApYXUBaTh pa3jiu4yve U CXOACTBO IMO3UIIMM, B
KOPpeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3yJbTaTbl  PELIEHUs  3aJayH, HKCIIEPUMEHTA,
WCCJICIOBAHMUSI, TPOCKTA, CAMOCTOATEILHO BEIOMPATH (hOpMAT BHICTYTUICHUS
¢ Y4€TOM 3a7a4 Mpe3eHTAIH U 0COOCHHOCTEN ayJUTOPHH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y WHIUBUIYyaTbHOU
paboThI U pElICHUHN YUYEOHBIX MaTEMAaTHYECKUX 3a/1aY;

MPUHUMATh 11€7h COBMECTHOM JESITEIIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenens Th BUIbI pPabOT, JOTOBAPUBATHCA,
o0cyXmaTh TPOIeCC U pe3ydbTaT paboThl, 0000MAaTh MHEHHUST HECKOJIbKHIX
JIIOJIEH;

y4acTBOBaTh B TIPYNMNoOBBIX (opmax paboTel (0OCYXaeHUS, O0OMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHUE), BHITIOIHATH CBOIO YaCTh pabOThHI
U KOOPIAMHHPOBATH CBOW JIEUCTBHS C JAPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe YueOHbIe 1eliCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, aITOPUTM PEIICHUsS 3a7ayu (Uiu ero
4acTh), BBIOMpATh CMOCOO pelieHUss ¢ y4€TOM HMEIOUIMXCS PeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ yYETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN HHTE/JIEKT:

BJIaJI€Th CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3yJibTaTa
pelIeHuss MaTeMaTUYeCKOM 3aauH;

IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTh IIPU PEIICHUM 3aa4H,
BHOCHTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTU MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WM HEJOCTHUKEHUS IElH,
HaXOAMTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
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K koniy oOyueHus B 7 Kjaacce OOy4YarOMIMICS TOJNYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacmo3HaBaTh W3yueHHBIE TEOMETpUYECKHE (UTYPBI, OMPEAENATh WX
B3aMMHOE PAaCIOJIOKEHUE, H300paxaTb TIE€OMETpUYECKHe (UTYpBI, BBINOIHAThH
YEPTEKHU 10 YCIOBHIO 3a1aud. M3mepsTh JIMHEHHBIE W YIVIOBBIE BEJIMYHHBI.
Pemiars 3a1aun Ha BBIYMCIIEHUE JIJIUH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YTJOBBIX BEIMYUH TPEIMETOB B
peaNbHON >KM3HU, Pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznmuarh pazMepsl 3THX
00BEKTOB 0 MOPSIJIKY BEIMYUHBI.

CTpouTh 4epTEkKHU K TEOMETPUYECKUM 33/1a4aM.

[Tonmp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIbHHUKOB, HCIIOIb30BaTh
MIPU3HAKHU ¥ CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOIHLHUKOB TP PEIICHUN 33]1a4.

[IpoBONUTE JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM TIE€OMETPUYECKHUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMHU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHAHbl, MOPOBECAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

Onpenenste nNapawiedbHOCTh MPSAMbBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMHU cekymad. OnpenensaTe napajuieJbHOCTh MPSAMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemate 3amaun Ha KjIeT4aToi Oymare.

[IpoBOUTH BBIYMCICHUS M HAXOAWUTh YHCIIOBbIE W OYKBEHHBIC 3HAYCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIB30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOT'OYTOJBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
MEPECEYEHUH JBYX IApaJUICIbHBIX MPSAMBIX CeKylend. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Bnagerp mnoHsATHEM TEOMETPUYECKOIO MECTa TOYEK. YMEThb ONPEACHATH
OMCCEeKTPUCY yIJIa U CEPEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaKk reOMETPUUECKHE
MeCTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH W KpPYyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, ITOJIb30BAaThCSA UX CBOMCTBAMHU. Y METh MMPUMEHSTH 3TU CBOMCTBA MPHU
peLIeHNH 3a1a4.

Bnaners moHSATHMEM OIKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaTbes akTaMu O TOM, YTO OWMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonsiTHEM KacaTeNnbHOM K OKPY’KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEPIEHINKYJISIPHOCTHA KacaTeJIbHOW U paguyca, IpOBEAEHHOTO K TOUKE KaCaHHUs.



12

[Tonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, ITIOHUMATD
UX IPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHS C MOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHiy oOyuenus B 8 kjacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTe OCHOBHBIE BHUABl UYETBIPEXYTOJIBHUKOB, HWX DJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPU PEMIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUECHMs] MEIMaH TPEyroJibHUKa (LEHTpa
Macc) B pELIEHUH 3a/1ay.

Bnaners nonsATHeM cpenHel JIMHUM TPEYTOJbHHUKA W TpanelUuH, IPUMEHATh
UX CBOMCTBA NpPHU pELICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
daneca 1 TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJIsSI PELICHUS
IIPAKTUYECKUX 3a/1a4.

[TpumeHsTh MpU3HAKKU MOJ00MS TPEYTOIbHUKOB B PEIICHUH T'€OMETPUIECKHIX
3a7ad4.

[Tonb3oBaThcss Teopemoi [ludaropa nans pemieHUs TEOMETPUYECKUX U
npakThdeckux 3agad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTUYECKHUX
3a/1a4ax, CaMOCTOSITEIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIVHBI.

Bnaners noHATHSAMM CHHyca, KOCHMHyCa MW TaHIE€HCAa OCTPOro yrjia
MPSMOYTOJIBHOTO TPEYTOJbHUKA. [10JIb30BaThCSI STUMH MOHATHIMU IS PELICHUS
MPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMU crioco0aMu) IUIOHIaAb TPEYTOJbHUKA U TUIOLIAAN
MHOTOYTOJBHBIX ~ (uryp (mosb3ysAch, TA€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMEHSATh MOTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bnanerp NOHATHMAMHM BIHCAaHHOTO W LEHTPAJIBHOIO YIja, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpJaMH (CEKYIIMMH) U YIJIe MEXIY
KAacaTeIbHOM M XOPAOU NPH PELICHUHU FT€OMETPUUYECKUX 3aa4.

Bnaners MoHATHMEM ONMCAaHHOTO YETBIPEXYTOJBHUKA, INPUMEHATH CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]1a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUYECKHE
MOJENH VI 3a1a4 PEATbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpUMEHEHHEM NoA00us W TPUTOHOMETpUU (TOJB3YACH, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koniy oOyueHus B 9 kiacce oOydarOmIMICS TOJNYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («pELIeHue
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IPSIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYyJIATOPA) ATUHBI
Y YTJIBI 7151 HeTaOJIMYHBIX 3HAUEeHUI.

[Tonp3oBatbest hopMynamMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOKJIECTBOM Il HAXOXKJIEHHS COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYNHAMU.

Hcnonb30BaTh TE€OpEMbl CHHYCOB U KOCUHYCOB ISl HAXOKACHUS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJbHHUKA («PEIIEHUEe TPEYrOJbHUKOBY), NPUMEHSTh HUX IMpH
pelIeHNH TeOMETPUIECKUX 3a/1a.

Brnagerp monsTHsMHM  mpeoOpa3oBaHMS  MOJAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX (uryp. [lonap3oBaThCs CBOWCTBaMHU MO100MS MPOU3BOJIBHBIX
¢uryp, ymerb BBIUMCIATH JUIMHBI M HAXOOUTh YIVIBI Yy MOMOOHBIX (Uryp.
[IpumeHsTh CBOMCTBa MOAOOMS B MPAKTUYECKHX 3a7adax. YMETb INPHUBOIHUTH
IpUMEPHI TOJOOHBIX (GUTYP B OKPYKAIOILIEM MUDE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeJbHOM.

[Tonp30BaTbcss BEKTOpaMH, MOHMMATh MX T€OMETPHUECKUU M (pusnueckuit
CMBIC]I, TIPUMEHSTh WX B pEIIEHUH TEOMETPUYECKMX M (PHU3UUECKUX 3ajad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKAECHUS IJIUH U YTJIOB.

[Tonb30BaThcss METOAOM KOOPAMHAT HA IUJIOCKOCTH, TNPUMEHSATH €ro B
peIIeHNH FeOMETPUUECKUX U IPAKTUYECKUX 3a/1a4.

Brnaners MOHATHUSAMHU MPaBHJIBHOIO MHOTOYTOJBHMKA, IJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTU U PaJIMaHHON MEpbI yIiia, YMEThb BBIYMCIATH IUIONIA/Ib
Kpyra u ero yactei. [I[puMeHsTh nmosy4eHHble yMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM HEHTPBI) CUMMETPUH (UTYp, TNPUMEHSTH JABUKCHUS
IUIOCKOCTH B MPOCTEHIIUX CITydasix.

[IpuMeHsATH MOMyYyeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTH4eCKue
MOJIEJIH AJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NpPUMEHEHUEM MOAOO0US M TPUTOHOMETPUUECKHX (GYHKIUN (MONb3YysCh, Tle
HEOOXOMMO, KaJIbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
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KonuyectBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne o/ P Konrtpoabnsie IIpakTHueckue (mupp )
NMpOrpamMMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypchbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/I)I: cBorcTBa. 3me epHI/Ie reOMi I/I}‘III:;CKI/IX 14 bubmmorexa LOK
’ P P https://m.edsoo.ru/7f415¢2¢
BEJIMYMH
bubnunoreka [IOK
2 TpeyrobHuiH 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble MpsiIMbIE, CYMMa YTJIOB 14 | bu6muoreka [IOK
TPEYTrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyXHOCTb U KpyT. [ eomeTpuueckue 14 1 bu6muoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢2¢
but6mmoreka [IOK
I 7 4 1
> OBTOpEHHE, 0000MmeHHeE sHamHii https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




15

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHnoBaHMe pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcsl
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTOIBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 POMOPLUUOHATIBHBIX OTPE3KaX, MOA00HBIE 15 1 bubmmorexa LOK
porioph p » 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHN
[Inomanes. Haxoxaenue miomanen
3 Tpe LI]:IOJfBHI/IKOB " f{HOFO ronHIjHHHx ¢bur 14 1 bubmmorexa LOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau moroOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bu6muoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢e18
VYrael B OKpy>XHOCTH. BriicanHble u
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bu6muoreka [JOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
. but6mmoreka [IOK
6 I1 600 4 1
OBTOPEHHE, ODODIICHHIE SHAHMHI https://m.edsoo.ru/7f417¢e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Kontpoasnbie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpust. TeopemMbl KOCUHYCOB U 16 1 bub6mumorexa [IOK
CUHYCOB. Pemienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanne mogodus. Merpuyeckue 10 1 bubnnoreka [JOK
COOTHOLLIEHUs B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2¢c
4 Hex KOOPJAMHATHI HA TIIOCKOCTH 9 1 bubmmorexa [OK
CRApTOBB KOOPA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTMHA
5 KpyX Y TUIOLIAb KpyTa 8 bubmmorexa LIOK
ORPYHHOCTH = 'Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncienue nomanei
bu6mmoreka [IOK
6 JBHKeHAS II0CKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 7 ) bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUE
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7 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 IIpocreiimme reomeTpuyecKue 1 bubmumorexa [IOK
OOBEKTHI https://m.edsoo.ru/8866b724
bubmuoreka [JOK
2 MHOroyrojapHHK, JOMaHas 1
Y ’ https://m.eds0o.ru/8866cbba
3 CMexHBIE U BEPTUKAIIBHBIE YIJIbI 1 Bubmmorexa LIOK
P y https://m.eds00.ru/8866¢5c0
bubmuoreka [JOK
4 CmexHbIE U BEpTUKAJIbHBIC YTJIbI 1
https://m.edso00.ru/8866c7be
5 CmexHbIE U BEpTUKAJIbHBIC YTJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
7 CmexHbIE U BEpTUKAJIbHBIC YTJIbI 1
8 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
N3MepeHne TMHEHHBIX U YTIOBBIX
9 BEJINYMH, BEIYUCIIEHUE OTPE3KOB U 1
YIJIOB
N3mepenue JIMHEWHBIX U YIVIOBBIX
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 Bubmmorexa LIOK
’ P https://m.edso0o.ru/8866¢3ea
YIJIOB
N3mepenue JIMHEWHBIX U YIVIOBBIX
11 BEJIMYUH, BBIUUCIEHUE OTPE3KOB U 1
YIJIOB
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N3Mepenne TMHEHHBIX U YTIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U
YIJIOB
[Tepumetp u miomans Guryp,
13 COCTaBJICHHBIX W3
MPSIMOYTOJIbHUKOB
[Tepumetp u miomans Guryp,
14 COCTaBJICHHBIX W3
MPSIMOYTOJIbHUKOB
IToHsiTHE O PaBHBIX TPEYTOJIBHUKAX
15 Y TIEPBUYHBIE [TPEICTABICHUS O Bubmmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX QUTypax
16 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TpEyroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu mpu3Haka paBeHCTBa bubnmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmumorexa [IOK
TpEyroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npu3zHaka paBeHCTBa
TPEYrOJbHUKOB
21 Tpu npu3Haka paBeHCTBa bubmumorexa [IOK
TpEyroJIbHUKOB https://m.edsoo.ru/8866e88¢
2 [Ipu3Haku paBeHCTBa
IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
7 [Ipu3Haku paBeHCTBa

MPSIMOYTOJIbHBIX TPEYTOJILHUKOB
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CBOICTBO MeHaHEI

bu6mmoreka [IOK

24 HpHMOy__FOHHjOFO TPeyrobHIKa, https://m.edsoo.ru/8866e9¢ec
IIPOBEJEHHON K TUIIOTEHY3€
CBOICTBO MeHaHEI
25 MPAMOYTOJILHOTO TPEYTOJbHUKA,
MPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOepeHHBIC U bubmuoreka [JOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3Haku u cBOMCTBA bubnnorexa [HOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u cBoiicTBa bu6mumorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpun
31 HepaBeHnctBa B reomerpun bubmorexa HOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHncrtBa B reomerpun
33 HepasenctBa B reomerpun
14 [IpsMOyToNbHBIN TPEYTOJIBLHUK C bubnnoreka [JOK
yriiom B 30° https://m.eds00.ru/8866eb22
15 [IpssMOyToNBHBIN TPEYTOIBHUK C
yriom B 30°
36 KonrponsHas pabora no reme 1 bubnuoreka [IOK
"TpeyroapHukn" https://m.edsoo.ru/8866ecbe
37 [TapannensHbIE IPsIMBIE, UX bubnnoreka [JOK

CBOICTBa

https://m.edsoo.ru/8866ef64
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38

[TaTeiit noctynar EBkinna

39

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPH NTEPECEUEHUN
MapAJUIEIBHBIX IPAMBIX CEKyLIeH

bubmuoreka [JOK
https://m.edsoo.ru/88661f086

40

Hakpect nexanue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC TIPH TIEPECCUCHUHN
MapajuieIbHbIX MPSMBIX CEKYIIeH

41

Hakpect nexanue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC TIPH TIEPECCUCHUN
MapajuieIbHbIX MPSMBIX CEKYIIeH

42

Hakpect nexanue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC TIPH TIEPECCUCHUHN
MapaJuICIbHBIX MPSMBIX CEKYILEH

43

Hakpect nexanue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC TIPH TIEPECCUCHUHT
MapaJUIECIbHBIX MPSMBIX CEKYILEH

bubmuoreka [JOK
https://m.edsoo.ru/886613b0

44

[Tpu3Hak napamienbHOCTH MPSIMBIX

4yepe3 paBEHCTBO PACCTOSHHM OT
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TOYEK OJIHOW MPSAMOU 10 BTOPOH
IpsAMOI

[Ipu3Hak napamienbHOCTH MPSIMBIX
yepes paBeHCTBO PacCTOSHUM OT

45 TOYEK OJIHOW MPAMOU 10 BTOPOH
NpAMOi
46 CymMmma yriioB TpeyrojbHUKA bubmorexa HOK
https://m.eds00.1ru/88661630
47 CymMmma yriioB TpeyrojbHUKA bubmorexa HOK
https://m.edso0o.ru/8866f8ba
48 Bremnue yrisl TpeyrojbHHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Buemnue yrisl TpeyrojibHUKA
KonrponsHas pabora no teme
50 "IlapannensHble pAMbIEC, CyMMa 1 bubmorexa [IOK
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
51 OKpy»KHOCTb, XOPJIbl U TUAMETP, UX bubnmoreka [JOK
CBOICTBA https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH bubnmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy»XHOCTb, BIMCaHHAas! B yTOJI
54 OKpY’>XKHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsitue o 'MT, npumeHeHue B bubnnoreka [JOK
3a71auax https://m.eds00.ru/8867013¢
56 [Tousitue o 'MT, npumenenue B bubnnoreka [JOK
3a/1auax https://m.edsoo.ru/88670508
57 buccekrpuca u cepeIuHHBII

MEPIEeHIUKYISIP KaKk
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reOMECTPHUICCKUEC MECTA TOUCK

OKpy’KHOCTb, OIIMCAHHAs1 OKOJIO

bubmuoreka [JOK

58
TPEYTrOJIbHUKA https://m.edso0o.ru/88670a62
59 OKpy>KHOCTb, ONTUCAHHASL OKOJIO
TPEYroJbHUKA
60 OKpy’XKHOCTb, BIIUCAHHAS B bubnnorexa [JOK
TPEYTOIBHUK https://m.eds0o.ru/8867103¢
61 OKpyXHOCTb, BIMCaHHAas B
TPEYTOJIbHUK
6 IIpocreiimne 3anaun Ha bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/88671188
63 [Ipocreitmme 3axaun Ha bubnnoreka [JOK
IMOCTPOECHUE https://m.edso00.ru/886712d2
KonrponsHas pabora no reme
64 "OKpyKHOCTb U KPYT 1 bubmorexa [IOK
24 246 . https://m.eds00.ru/88671462
['eomeTpuueckue nocTpoeHus
[ToBTOpeHME U 006001IIEHUE 3HAHUI
65 OCHOBHBIX TIOHSITUI U METOJIOB bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka [IOK
66 HroroBas koHTpoINIbHAs paboTa 1
TOTOBAT KOHTPOIILHAA pabot https://m.edsoo.ru/886716ec
[ToBTOpeHME U 006001IIEHNE 3HAHUI
67 OCHOBHBIX TIOHSITUH U METOJIOB
Kypca 7 Kiacca
[ToBTOpeHME B 0000IIIEHNE 3HAHMI
N bu6mmoreka [JOK
68 OCHOBHBIX IIOHITHI U METOIOB

Kypca 7 Kiacca

https://m.edsoo.ru/886719bc
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8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero npu3Haku U | bub6mumorexa [IOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku 1 1 bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/88671ca0
3 [Tapannmenorpamm, ero Nnpu3HaKu U 1 bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/88671ca0
UYacTHble cyyad napamieaorpaMMoB
4 (IpSAMOYTONEHUK, POMO, KBaJIpaT), UX 1 bubmmorexa [IOK
pAMOY D POMD, KBapat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
UYacTHble cyyad napauieorpaMMoB
5 (IpSAMOYTONEHUK, POMO, KBaJIpaT), UX 1 bubmmorexa [OK
pAMOY D POMD, KBapat), https://m.edso00.ru/8867120
MIPU3HAKHU U CBOICTBA
YacTtHble cayyau nmapauienorpaMMoB
6 (TIpsIMOYTOJTBHUK, pOMO, KBaapar), ux 1 bubmorexa HOK
PAMOY L DOMD, KBalpat), https://m.edsoo.ru/8867209¢
MIPU3HAKU U CBOMCTBA
bu6mmoreka [IOK
7 Tpane 1
parets https://m.eds00.ru/88672358
2 PaBHOOOKAsI 1 TpSAMOYTOIBHAS 1 bubnnoreka [JOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKasI U IPSIMOYTOJIbHAS | bubmumorexa [IOK
Tpalnenuu https://m.edso00.ru/88672858
10 Merton yaABOEHUSI MEAUAHbI 1 bubnmoreka [JOK
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https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubnmorexa LIOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora no Teme 1 bubnuoreka [IOK
"YeTbIpEXyroapHUKN" https://m.edsoo.ru/88672c9a

13 Teopema darneca u Teopema o bubnnoreka [JOK
MPOTMOPIIMOHAIIBHBIX OTPE3KaAX https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEYTroJbHUKA bubmorexa [IOK
https://m.eds00.1ru/88672e0c

15 CpenHsist TMHUS TPEYTroJbHUKA bubmorexa HOK
https://m.edsoo.ru/88672f38

16 Tpanenusi, e€ cpeaHsst TUHUS bubmorexa [IOK
https://m.eds00.1ru/88672358

17 Tpaneuus, e€ cpeaHsis JINHUA bubmnorexa [IOK
https://m.eds00.ru/88673064

18 [IponoprimoHanbHbIE OTPE3KH Bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH Bubmmorexa LIOK
https://m.eds00.ru/88673794

bubnmoreka [JOK
20 Hentp macce B TpeyroibHiie https://m.edSO(I)_.[ru/88673 8fc

bubnmoreka [JOK
21 Honobute TpeyronsHHkH https://m.edsocl)_.[ru/ 88673a78

” Tpu mpuzHaka nmogoOus bubnmoreka [JOK
TPEYTOJILHUKOB https://m.edsoo.ru/88673bae

7 Tpu npuzHaka nogoous bubmumorexa [IOK
TpEyroJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuzHaka nmogoOus bubnuorexa [JOK
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TPEYrOJIbHUKOB

https://m.edsoo.ru/8867400e

Tpu npuzHaka nogoous

25
TPEYrOJIbHUKOB
2 [Tpumenenne mogooust IPU pelICHUH
IIPaKTUYECKHX 3a7a4
7 KontponbHas paboTa mo teme | bubnnorexa [JOK
"I[TomoOHBIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa Mo Ieu bubmuoreka [JOK
T€OMETPUUYECKUX (QUTYDP https://m.edsoo.ru/886745fe
29 @opMyIbl IS IUIOIIAAN bubnuoreka [IOK
TPEYTroJIbHUKA, ITapaJUIeIorpaMma https://m.eds00.ru/88674860
30 DopMyJIbl U1 TUIOMIAIN bubnnoreka [JOK
TPEYTOJbHUKA, MTApAILIEIIOrpaMma https://m.edsoo.ru/88674a22
31 Dopmysl 11 II0LaAN bub6mumorexa [IOK
TPEYTOJbHUKA, MTApAILIEIIOrpaMma https://m.edsoo.ru/88674a22
10 @opMyIsl IS IUIOLIAAN bubnuoreka [IOK
TPEYTroJIbHUKA, ITapaJUIesIorpaMma https://m.eds00.1ru/88675288
1 @opMyIIsl JUIs IIOLIAAN bubnmoreka [JOK
TPEYTOJIbHUKA, MTApAILIEIIOrpaMmMa https://m.eds00.1ru/8867542¢c
34 Brruucnenue miomiaaei cnoxHbIx bubnmoreka [JOK
¢buryp https://m.edso0.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToM bubnnorexka [HOK
Oymare https://m.edso0.ru/8867473¢
36 [Tnomanu mogoOHBIX puryp
37 [Tnomaau nonoOHBIX Guryp
13 3aga4u ¢ MPakKTHYECKUM bubnnorexka [HOK

COJIep)KaHUEM

https://m.edsoo.ru/88675558
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3aga4u ¢ MPakKTHYECKUM

bu6mmoreka [IOK

39 COLEpKAHUEM https://m.eds00.1ru/88675684
40 Pemrenne 3amau ¢ nomMomp0 MeTo1a bubnmoreka [JOK
BCIIOMOTATEIILHON ILIOMIAIN https://m.edso0.1ru/88674190
" KonrponsHas padora no teme ) bub6mumorexa [IOK
"[Tnomans" https://m.edsoo.ru/8867579c¢
4 Teopema ITudaropa u e€ bubnnoreka [JOK
[IPUMEHEHUE https://m.edso0.ru/88675918
43 Teopema [Tudaropa u eé bubnmoreka [JOK
MPUMEHEHNE https://m.edso00.ru/88675918
44 Teopema [Tudaropa u eé bubnnorexa [HOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
MIPUMEHEHUE
46 Teopema ITudaropa u e€
MIpUMEHEHUE
OmnpeneneHne TPUTOHOMETPUUECKUX
HKIIUH OCTPOTO yria
47 ﬁgaM(L)Iyroanr())ro T}[/)eyroanHKa, bubmorexa [IOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE

TOYXIECTBO
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KontponbHas paboTa mo teme

bu6mmoreka [IOK

51 "Teopema IIudaropa n Hauana 1
P ¢ " P https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPUU
5 BnucanHbie U IEHTpanbHBIE YTJIbI, bubnmoreka [JOK
YIroJI MEXIy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8al1415b2
53 BrnucanHble U IEHTpAJIbHBIE YTIIbI, bub6mumorexa [IOK
YIroJI MEXTy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrucanHble U LIEHTpaIbHBIE YTIIbI, bubnuoreka [IOK
YIoJl MEXy KacaTeJIbHOU U XOpAOU https://m.edsoo.ru/8al41b34
55 VYTl MeXAy XOpIaMHu U CEKYIIIUMU
56 VYIubl MEXAY XOpAaMU U CEKyLIUMU
Bnucannblie u onucaHHble
57 YeTBHIPEXYTONBLHUKH, UX TIPU3HAKU U bubmorexa [TOK
N Pexy ’ P https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannblie u onucaHHble
58 YETBIPEXYTOJIBHUKH, UX NPU3HAKU U Bubmmorexa LIOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOICTBA
Bnucannblie u onucanHbie
59 YEeTBIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa [IOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOICTBA
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
60 ONHMCAaHHBIX YETHIPEXYTOJBbHUKOB IIPU
pELIEHNN T€OMETPUUYECKUX 3a/1a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
61 ONMCAaHHBIX YETHIPEXYTOJIBHUKOB MIPU
pELIEHNN T€OMETPUUYECKUX 3a/1a4
6 B3anmMHOe pacnionoxeHue 1Byx bubnmoreka [JOK

OKpY’KHOCTEH, 001111e KacaTelbHbIe

https://m.edsoo.ru/8al410a8
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63 Kacanue okpyxHocteit 1 bubmmorexa [OK
24 https://m.edsoo.ru/8al1410a8
KonTponbnas pabota mo Teme "Yriasl
64 B OKPY’KHOCTH. Brincanueie u 1 1 bubmorexa HOK
Py ] | https:/m.edsoo.ru/8a141c88
OIMHMCAaHHBIC YETHIPEXYTObHUKH
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOJ0B KypcoB 7 U 8 KJIacCOB 1 bubmmorexa [OK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
bubmuoreka [JOK
66 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al41efe
000011IeHNE 3HAHUHA
b K
67 Hrorosast koHTpoIbHAs paboTa 1 1 nommorexa 110
https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
bubmuoreka [JOK
68 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/8al1420ac
000011IeHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 68 6

[NPOTPAMME
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9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
) Omnpenenenne TPUrOHOMETPUUECKUX | bu6muoreka [JOK
¢ynkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8a1424bc
2 DopmyJibl IPUBEACHUS 1
but6mmoreka [IOK
3 T 1
COpEMa KOCHIYCOB https://m.edsoo.ru/8al14336¢
4 Teopema KOCMHYCOB 1
bubnunoreka [IOK
> Teopema kocurycos ! https://m.edsoo.ru/8al142d5e
bubnunoreka [IOK
6 Teopema curycon ! https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHyCOB 1
9 Haxoxnenue njivH CTOpoH U 1 bubnunoreka [IOK
BEJIMYMH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bub6nunoreka [IOK
10 Petierye TpeyrobHiKon ! https://m.edsoo.ru/8al42ac0
11 Pemienne TpeyronbHUKOB 1 bubmmorexa LOK
R https://m.edsoo.ru/8al42ac0
but6mmoreka [IOK
12 P 1
CUICHHE TPEYTOIILHHIOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyrojibHUKOB 1 Bubmmorexa [IOK

https://m.edsoo.ru/8al42ac0
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[IpakTH4yeckoe MPUMEHEHUE TEOPEM

but6mmoreka [IOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHyeckoe NprMeHEeHUE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
16 KonTtponbHast pabora o Teme 1 bu6muoreka [JOK
"Pemenne TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
but6mmoreka [IOK
17 [Tonsarue o npeoOpa3oBaHUH 1TOIO0US hitps://m.cdsoo.rw/8al43ab0
13 COOTBETCTBEHHBIE JIEMEHTHI bubmuorexa [JOK
noJ00HBIX uUryp https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE 3JIEMEHTHI
MoA00HBIX uryp
Teopema 0 Ipou3BEIEHUN OTPE3KOB
20 XOp/I, TEOpeMa O MPOU3BEACHUHI bubnmoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTelbHOU
Teopema 0 Ipon3BEIEHUN OTPE3KOB
21 XO0pJA, TeEoOpeMa O IPOU3BEIECHUN bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTelbHOU
Teopema 0 Ipon3BEIEHUN OTPE3KOB
2 XO0pJA, TeoOpeMa O IPOU3BENECHUN bu6muoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTelbHOU
3 [IpumeneHne TeopeM B pELIEHUN bu6muoreka [JOK
T€OMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a143106
24 [IpumeHeHne TeopeM B pelIeHun bubnmoreka [JOK

TCOMETPHUICCKUX 3aaa4d

https://m.edsoo.ru/8al1443fc
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[IprMmeHeHre TeopeM B peIICHUU

but6mmoreka [IOK

25
T€OMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KoHTponbHas pabora 1o teme
26 "[IpeobpazoBanue mo00wus. 1 bubnmoreka [JOK
MeTtpuueckre COOTHOUIEHHUS B https://m.edsoo.ru/8a1447a8
OKpYXHOCTH"
OnpeneneHnue BEKTOPOB.
27 (DI/II;I/I‘IGCKI/If/i u FGOMIC)T WYECKUHI bubmorexa [TOK
P https://m.eds00.ru/8a144960
CMBICJT BEKTOPOB
73 CrnokeHue ¥ BBIUUTaHHUE BEKTOPOB, bubnmoreka [JOK
YMHOXXE€HHE BEKTOpPA HA YHUCIIO https://m.edsoo.ru/8al44a8c
29 CI0’)keHHE U BBIYUTAHUE BEKTOPOB, bubmuoteka [JOK
YMHOXXE€HHE BEKTOpPA HA YHUCIIO https://m.edsoo.ru/8a144d52
30 CI10’)keHHE U BBIYUTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YHUCIIO
31 PasnosxeHue BekTopa 1o A1ByM
HEKOJUIMHEapHBIM BEKTOpaM
but6mmoreka [IOK
32 Koopaunatsr BekTOpa
PA p https://m.edsoo.ru/8al44fbe
CkanspHoe NPOU3BECHUE BEKTOPOB,
33 ero 1 EIMeHeII{)He VTS H&XO)KI[GHI/IIZI bubmmorexa TIOK
p https://m.edsoo.ru/8a14539¢
JUTMH U YTJIOB
CxanapHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro IMpUMEHEHHE I HaX0KICHUA bubmmorexa LIOK
p https://m.edsoo.ru/8a14550¢
JUTH U YTJIOB
35 Pemienue 3aga4 ¢ MOMOIIBIO bubnunoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ moMoIpio bubmuorexa [JOK
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BEKTOPOB

https://m.edsoo.ru/8al1458c4

[IpuMeHeHre BEKTOPOB ISl PELLICHUS

37
3aa4 GU3UKU
38 KonTtponbHas pabora o Teme 1 bu6nuorexa [IOK
"BexTops!" https://m.edsoo.ru/8a145b08
19 JlekapToBbI KOOPAMHATHI TOYEK HA
IUIOCKOCTH
. bubmuorexa [JOK
40 ¥paHetine npsMoit https://m.edsoo.ru/8a145c48
41 YpaBHeHuEe npsImMoit
bubnunoreka [IOK
42 ¥ PaBHEHHE OKpYHOCTIH https://m.edsoo.ru/8a14635a
43 KoopaunaTs! Touek nepeceyeHust bu6muoreka [IOK
OKPYKHOCTHU U IIPSIMOM https://m.edsoo.ru/8a146620
Metoa KoopAMHAT NPH pEeILICHUH
44 reOMETPUUYECKUX 3a/1a4,
IIPAKTUYECKUX 3a7a4
Metoa KoopAMHAT NPH PEILICHUH
45 reOMETPUYECKHUX 3a]1ay,
NPaKTUYECKUX 3a/1a4
Meroza KOOpAUHAT IPU PELLICHUN
46 reOMETPUYECKHUX 3a]1ay,
NPaKTUYECKUX 3a/1a4
KonTtponbHast pabora o Teme
47 "JlexkapTOBbI KOOPINHATHI Ha 1 bubmmorexa LOK
" https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
43 IIpaBUIIBHBIE MHOTOYTOJIBHUKH, bu6nuorexa IIOK

BBIYUCICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda
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bubmuoreka [JOK
49 Hucno z. JLnita OKpYIKHOCTH https://m.edsogru/égal472c8
bubmuorexa [IOK
30 Hucno z. JLnuita OKpYIKHOCTH https://m.edsogru/égal4714c
51 JlnvHa 1yru OKpy»KHOCTH
bubnuoreka [JOK
52 Panuarias Mepa yria https://m.edsogru/Sal4714c
53 [Inomane kpyra, cekropa, cerMeHTa Bubmmorexa [IOK
https://m.edsoo.ru/8a147426
54 [Inomane kpyra, cekropa, cerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147750
55 [Imomaas kpyra, CEKTOpa, CErMEHTa bubmorexa [TOK
https://m.edsoo.ru/8a147750
56 ITousgaTue 0 IBUKECHUH IIJIOCKOCTHU bubnnorexa LHOK
https://m.edsoo.ru/8a147c82
57 [TapannenbHbIN IEpEHOC, TOBOPOT bubmorexa OK
https://m.edsoo.ru/8a147f16
58 [TapannenbHbIN IEpEHOC, TOBOPOT bubmorexa OK
https://m.edsoo.ru/8a147f16
59 [TapannenbHbIN IEpEHOC, TOBOPOT
60 [TapanienbHblil nepeHOC, TOBOPOT
61 [IpuMmeHeHue NBUKEHUN pU bubmuorexa [JOK
pelieHny 3aaa4 https://m.edsoo.ru/8a1480e2
KoHTponbHas paboTta 1mo Temam
62 "[IpaBuIbHBIE MHOTOYTOJIbHUKH. 1
OKpy>XHOCTb. JIBUIKEHHS TIIIOCKOCTH"
63 [ToBTOpeHnue, 06001IEHNE, bubnunoreka [IOK

cucreMarusanus 3HaHui. ismepenue

https://m.edsoo.ru/8a148524
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TEOMETPUYECKUX BEJIINYHH.
TpeyrosbHuKH

64

[ToBTOpEeHmE, 0600IIECHNE,
CHCTEMAaTH3aIus 3HaHUH.
[TapannenbHbIe U IEPIICHIUKYJIISIPHBIC
psIMbIC

bub6nunoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHmE, 0600IIECHNE,
cHUCTeMaTU3als 3HaHH.
OKpY>KHOCTh U KpYT.
['eomeTpuyeckure NOCTpOCHUs. Y TIIbI
B OKPYXHOCTHU

66

[ToBTOpEeHmE, 0600IIECHNE,
cucTeMaTu3anus 3HaHui. Brcannbie
1 OTIMCaHHBIE OKPYKHOCTH
MHOTOYTOJILHUKOB

67

HroroBast kKoHTpoOIbHAs paboTa

bubnunoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHmEe, 0600IIECHNE,
cCUCTeMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yJjbTarTa
6 I'eomeTpus
Pacrio3naBaTh M3y4YEHHBIE TEOMETPUYECKUE (UTYPBI, OMPEACIATh UX
B3aMMHOE PACIIOJIOKEeHHE, H300paxkaTh TeOMeTpUYecKue (Gurypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBUIO 3anauu. W3mepsTh JIUHEHHbIE U
YIJIOBBIE BETMYMHBI. Penats 3a1aun Ha BHIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenath rpyOyr0 OIEHKY JMHEHHBIX W YTIOBBIX BEITUYHH MPEIMETOB B
6.2 peanbHOW JKW3HH, pa3MEpOB TNPUPOAHBIX OOBEKTOB. Paszmmuath
pa3Mepsl ITHX 00BEKTOB IO TOPSIKY BEITUIHMHBI
6.3 CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM
[Tonb30oBaTbcst MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIOJb30BaTh
6.4 MIPU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUN
3a1a4
65 [IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS  C  HUCIOJIb30BAaHUEM
' F€OMETPUUYECKHUX TEOPEM
[Tonb3oBaTbes MpU3HAKaAMU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHMaHbl, MPOBEIAEHHON K THIOTEHY3€
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3324
Onpenenars napaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
67 oOpa3yer ¢ HUMHU cekymas. Onpenensars napajuieNbHOCTh MPSIMBIX C
' IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOM IO TOYEK
JPYroM NpsMoi
6.8 Pemate 3amaun Ha kieTyaToi Oymare
6.9 [IpoBOoANTH BBHIYMCIEHUS M HAXOJUTh YHUCIOBbIE U OyKBEHHBIE

3HA4YCHHUA YIJIOB B TCOMCTPHYCCKUX 3aJadaX C HUCIOJIb30BAHUCM
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CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYI'OJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU TEPECEUCHUU JIBYX MAapaUICIbHBIX MPSAMBIX

cekyIieil. Pemarh npakTudeckue 3a1auu Ha HaX0XICHUE YTIIOB

6.10

Bnagetp NOHATMEM TEeOMETPUYECKOTO MECTa TOYeK. YMETh
OTIpeNeNIATh OMCCEKTPHCY yIia M CEPeAMHHBIA MEPHEeHAMKYISIP K

OTPE3Ky KaK FeOMETPUIECKHE MECTa TOUCK

6.11

@opMynMpOBATh ONPEACIECHUS OKPYXKHOCTH M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, TIOJIb30BaTbCd MX CBOMCTBAMHU. YMETh

MIPUMEHSTH 3TU CBOMCTBA MIPU PEIICHUH 3a]a4

6.12

Biagete moHATHMEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH,
yMeTh HaxoguTh e€ 1eHrtp. llonp3oBarbes (akramu O TOM, UYTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEPEIMHHBbIE NEPIEHIUKYJAPHl K CTOPOHAM TPEYrOJbHUKA

MEePECEKAIOTCS B OJTHOM TOUYKE

6.13

Brnagerp mNOHATHMEM KacaTelnbHOW K OKPYXKHOCTH, IIOJb30BaThCS
TEOPEMOM O IEpPIEHIUKYISIPHOCTH KacaTeIbHOM U  paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHUA

6.14

ITons30BaThCA HpOCTCfILHHMH TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/I‘ICCKI/II\/'I CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPUUYCCKHE IIOCTPOCHHA C IIOMOIIBLIO

LUPKYJIS U JIMHEUKU

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHUs

6

['eomeTrpus

6.1

PacnosHaBath OCHOBHEIC BUbI IIGTI;I]T)éX}’FOJ’IBHI/IKOB, HUX J3JIEMCHTHI,

II0JIb30BAaThCS MX CBOMCTBaAMU Ipu pCHICHUU I'COMCTPUICCKUX 3a1a1

6.2

HpI/IMeHSITI: CBOMCTBA TOYKH nepeceucHrst MCcAuaH TPCYroJIbHHUKa

(meHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers noHsTHMEM CpeqHEH JIMHUM TPEYrOJbHHMKA W Tpaleluu,

MPUMEHSTh HUX CBOMCTBAa MpH pEIIEHUH TEeOMETPUUYECKHX 3ajad.
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[Tonp3oBaTbes Teopemoit Dasieca U TeOpEMOM O MPOMOPIHUOHATBHBIX

OTpPEC3KaX, MPUMCHATD UX JJIS1 pCHICHUSA NPAKTUYICCKUX 3a/1a4

6.4

[IpuMeHsATH TNpHU3HAKK 1MOAOOMS  TPEYrOJbHHUKOB B  PELICHUU

rCOMCTPHUYCCKHUX 3a1a4

6.5

[Tonp3oBatbest Teopemoit [Tudaropa st pemeHuss reoOMEeTPUIECKUX U
IpakTH4eckux 3amad. CTpouTh MaTEMATUUYECKYH0 MOJEIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNIaTh YepTEX U HAXOTUTh

COOTBCTCTBYIOIIHC TJIMHBI

6.6

Bnagers moHATHAMHU CHUHYCa, KOCHMHYCa MW TaHI'CHCAa OCTpPOro Yyria
IpsAMOYI'OJIBHOTO TPECYTroJbHUKA. Ilonp30BaThCd 3TUMU TOHSITHAMH

AJIg PCIICHUA MTPAKTUYCCKUX 3aaa4

6.7

Beruncnsate (pa3smu4HBIME CcIIOCO0aMU) IUIOMIAAb TPEYTOJbHUKA U
MJIOMIAId MHOTOYTOJBHBIX (uryp (moas3ysch, rae HEOOXOAUMO,
KaJIbKYJIATOpOM). IIpUMEHATh MOydeHHbIE YMEHUS B IPAKTHUECKHUX

3a7a4ax

6.8

Bnagers NOHATUAMM BIMCAHHOTO U LIECHTPAJIILHOTO YIUIA, UCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriax Mexay XopAaMu (CeKyIIMMH) U
yIje MeXIy KacaTeIbHOW M XOpAOH MNpU PELIEHUH T'€OMETPUUYECKUX

3a1a4

6.9

BJ'Ia,Z[GTI) IIOHATUEM OIIMCAaHHOI'O IICTI:IpéX}’l"O.]'H:HI/IKa, IIPUMCHATH

CBOMCTBA OIIMCAHHOT'O I-IGTI:IpéX}’FOHLHI/IKa IMpu pCUICHUU 3aaa4

6.10

[IpuMeHATh TONy4YEHHBIE 3HAHMS HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENH IS 3aJad pPeajbHOW >KU3HU U MPOBOJAHTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIUMO, KaIbKYJISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOAUTH C UX

IMOMOIIBIKO PA3JIMYHBIC JSJICMCHTBHI MPAMOYI'OJIBHOTO TPCYIOJIbHUKA
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(«pemieHre  MPSAMOYTOJIBHBIX  TPEYTOJBHHKOBY»). Haxomute  (c

IIOMOIIBIO KaHLKy.HHTOpa) JJIMHBI 1 YTJIbL JIJIA HEeTAOINYHBIX 3HAYECHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JJIsi HAXOXKJACHHUS COOTHOIICHUMN

MCIKAY TPUTOHOMCTPUYCCKUMH BCINUYNHAMU

6.3

Hcnons3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB Ul HAaXOXICHUS
Pa3NUYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEyrOJIbHUKOBY),

MNPUMCHATH UX ITPU PCIICHUU TCOMCTPHUICCKUX 3a1a1

6.4

Bnaners moHATHSMH TpeoOpazoBaHHs MOJO0MS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJO00HBIX ¢uryp. [lomp3oBaThcs CBOMCTBaMHU 1MOA00Us
MPOU3BOJILHBIX (PUTYp, YMETh BBIYHCISITH [UIMHBI U HAXOAWUTH YTIIBI Y
noaoOHbIX Quryp. IIpuMeHsTh CBOMCTBAa MOAOOHS B MPAKTHYECKUX
3ajayax. YMeTb NPUBOAUTH TMpPHUMEPHl MONOOHBIX (Guryp B

OKpY KaroIlleM MUpe

6.5

ITons30BaThCA TCOpECMaMu O TIIPOU3BCACHUHU OTPE3KOB XOpHA, O

MPOU3BCACHUN OTPC3KOB CCKYIIIHX, O KBaApaTe KacaTeJIbHOM

6.6

Ilonp30BaTbcd  BEKTOpPAMH, IOHMMAaThb HMX TI'EOMETPUYECKHH U
¢bu3nyeckuil CMbICI, TPUMEHATh MX B PEHICHUH T'€OMETPUYECKUX H
¢usnueckux 3amay. IIpuMeHSTH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AT HaXOXACHHUA JJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAHWHAT Ha IIOCKOCTH, MIPUMCHATH €ro B

PEIICHUH IT'€COMETPUUCCKUX U ITPAKTHYCCKUX 3aa4d

6.8

Brnagerp NOHATHAMM — NPaBUIBHOTO  MHOTOYIOJBHMKA,  JUIMHBI
OKpPYXHOCTH, JIMHBI AYT'M OKPY>KHOCTH W paJMaHHOM MeEpbl yria,
YMETh BBIYMCIATH IUIOMAAb Kpyra u ero yacred. IIpumensarts

IMMOJIYUYCHHBIC YMCHUSA B IPAKTHYCCKUX 3agavdax

6.9

Haxoauth ocu wiiv LIEHTPBl CUMMETPHUH (QUTYD, TPUMEHSATH JIBHKEHUS

IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[IpuMeHATh TONyYEHHBIE 3HAHWS HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHue MOJACIH IS 3a7ad PealbHOW JKU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C TPUMCHEHHEM TIONOOMS |

TPUTOHOMETPHUYECKUX (QYHKIMHA (MONB3ysACh, TA€ HEOoOXOAMMO,
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KaJIbKYJIATOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauanenbie nonsatus reomerpun. Touka, npsamasi, OTpE30K, Jy4d. YToi. Bumabl
6.1 yriioB. BeprukanbHble W cMexHbIE yriabl. buccekrpuca yrna. Jlomanas,
MHOTOyrojbpHUK. [[apanienbHOCTh U NEPIEHANKYIPHOCTD IPSIMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHHU.
' IIpuMepbl CHMMETPHUH B OKPYIKAIOLIEM MUPE
63 OCHOBHBIE TIOCTPOECHHSI C TOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyronbHUK.
' BricoTta, Mennana, OuccekTpuca, uX CBOMCTBA
64 PaBHOOepeHHBII W  PAaBHOCTOPOHHUN  TpeyrojdpbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa ¥ TMpH3HAKK pPaBHOOEOPEHHOrO TpeyrojbHHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoilicTBa U NPU3HAKU MApAIIENbHBIX NPAMbIX. CyMMa yIJIOB TPEyTrOJIbHHKA.
' Bremnue yrisl TpeyrojipHUKa
[IpsmoyronbHbIi  TpeyroabHUK. (CBOMCTBO MeEIWAHBI MPAMOYTOJIBHOTO
67 TpEyroJbHUKA, MPOBEAEHHOM K TunoreHyse. IIpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTroOIbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonblneM yrie © OONbIIeH CTOpPOHE
TpeyrojapHuka. lleprnenauKysp 1 HaKJIOHHAs
6.9 I'eomerpuyeckoe MecTo TOYeK. buccekrpuca yrma W cepeAUHHBIN
' MEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUYEK
OKpyXHOCTH M KpYyr, XOpJa M JAuaMeTp, HUX CBoWcTBAa. B3anmmHoe
6.10 pacrojoKeHUE OKpY)KHOCTH M npsmor. KacarenbHas u cekymas K
OKPY’KHOCTH
6.11 Oxpy’KHOCTb, BIHMCaHHas B yroj. BmucaHHas M omnMcaHHas OKPY>KHOCTH
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TpPEYroJbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomeTpus

6.1 UYersipéxyroapauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssMmoyronpHUK, poMO, KBaJpaT, UX MPU3HAKU U CBONCTBA

63 Tpanernusi, paBHOOOKast Tpaneius, € CBOMCTBA U Mpu3HaKu. [IpsiMmoyrosbHas
' Tpaneuus

64 Meron ynsoeHuss Menuansbl. LlentpansHas cumMmerpusa. Teopema daneca u
' TeopeMa O MPOMOPLHUOHATIBHBIX OTPE3Kax

6.5 CpenHue TMHUYU TPEYTOJIbHHUKA U Tparnenuu. LleHTp Macc TpeyroibHuKa

6.6 [Togob6ue TpeyroabHUKOB, Ko3(pduimeHt nomodus. I[lpusHaku momOOUS
' TpeyroyibHUKOB. [IpuMeHeHne noqo0us Py pelIeHUH MPAaKTUIECKUX 3a/1a4
6.7 @opmynbpl AN IUIOIIAAU TPEYrojibHUKA, TNapajienorpamMmma, pomba u
' Tpaneuuu

6.3 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIAACH
' MoA0OHBIX puryp

6.9 Brruncienue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yrjia MNPSMOYTOJbHOTO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUrOHOMETPUYECKHE
¢byukmun yriios B 30°, 45° u 60°

- Brnucannele W LEHTpadbHBIE YIVIBI, YTrOJ MEXKIy KacaTeIbHOW U XOPIOW.
' VYTiIbl MEXAY XOpJIaMU U CEKYLIUMU

6.13 Brnucannbie u onvcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacnonokeHue IBYX OKpykHocTe. Kacanue OKpy HOCTEH.

OOm1re KacaTeIbHBIE K IBYM OKPYKHOCTSIM

9 KIIACC
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Kon IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUSA
6 I'eomeTrpus
. Cunyc, kocunyc, Tanrerc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MIPAKTUYECKUX 33Ja4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 MpoOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MMPOU3BEIECHUH OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeabHOU
Bekrop, mnmmHa  (MOIynb) — BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
6.5 MIPOTUBOIOJIOKHO HANpPABICHHBIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpALMU HaJl BEKTOpaMH. Pa3nokeHue BeKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM
66 Koopaunars!l BekTopa. CKalsipHOE MPOU3BEACHHE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XIECHUS JUIMH U YTJIOB
JlekapToBBl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS IMPSMOM U OKPYXKHOCTHU B
6.7 KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEH U MPsAMBIX. MeTOoJ KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHocTH. ['pagycHas u paauaHHas Mepa yria, BBIYUCICHNUE JUINH 1yT
' OKPY’KHOCTEHN
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
611 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUM Quryp (3JIeMeHTapHbIe

npeacrasnenus). [lapamnensusiii nepeHoc. [ToBopor
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ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaAHMSA K NMPeIMETHBIM pPe3yJbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O
o0urero oopazoBanus Ha ocHoe PI'OC

YMeHHe OmnepupoBaTh MOHATHUSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
olepalyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHITHIMM:
rpad, cBA3HBIN rpad, AepeBO, LMK, MPUMEHATh UX NPU PELICHUU
3aJja4; yMEHHE UCIOJIb30BaTh rpaduueckoe MpecTaBlIeHIe MHOXKECTB
JUIsL OTIMCAHMS PEABHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUU 3a1a4

U3 IpYruX y4eOHbBIX MPEAMETOB

YMeHue onepupoBaTh MOHATUSIMHU: ONpeesieHUe, akcuoma, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pAaCIO3HaBaTh HUCTUHHBIE M JIOKHbBIE
BBICKA3bIBaHUS, MPHUBOJUTH MNPUMEPHl U KOHTPHIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHU I

YMeHue onepupoBaTh MOHSTHSAMHU: HaTypaJlbHOE YHCIIO, IPOCTOE U
COCTABHOE YMCIJIO, JEIUMOCTh HATyPAJIbHBIX YHUCEN, NPHU3HAKU
NEIMMOCTH, LI€JI0€ YHCIIO, MOIYJbh 4YHClia, OOBIKHOBEHHAs Ipo0b U
JecsiTiuHasi qpo0b, CTaHJAPTHBIN BUJ YKCIA, PAIMOHATIBLHOE YHUCIIO,
UppalMOHATILHOE YHUCIO, apu(METHYeCKUil KBaJpaTHBIM KOpEHb;
YMEHUE BBINOJHATH JIEUCTBHS C 4YHUCIaMH, CpaBHUBATb U
YIOPSIOYMBATh YWCIA, MPEACTABIATh YHCIAa HAa KOOPIAMHATHON
NpsIMOM, OKPYIJIATh YHUCIA, YMEHUE JellaTb MPUKHUIKY U OLIEHKY

pe3ysbTaTa BRIYUCICHUN

VYMeHHe OonepupoBaTh MOHATHSAMHU: CTEIEHb C LENIBIM ITOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBI KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPaIbHOW CTETIEHH
Oosbllle €IMHUIBI; YMEHHE BBIIOJHATH pacuéTel 1Mo (opmynam,
npeoOpa3oBaHUsl LENbIX, JPOOHO-PAllMOHANBHBIX BBIPAKCHUH |
BBIPQKEHUI C KOPHAMH, Pa3IOKEHHE MHOTOUYJICHAa Ha MHOXHTEIH, B
TOM 4YHCJIE€ C HCHONb30BaHWEM (OPMYJ pPAa3HOCTH KBAapaToB |

KBaJpara CyMMBbI U Pa3HOCTH

YMenue ONCpHUPOBATH MOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C
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OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pelllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEPEMEHHOM, CHCTEMbI
JBYX JMHEHHBIX YPaBHECHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 IPYTUX MPEAMETOB
U TIPAaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAHHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pPEIICHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUIMH: GYHKIUS, Tpapuk QyHKIIUH, HYITH
byHKIUY, MIPOMEXKYTKH 3HAKOIMIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEE W HAMMCHBIICE 3HAYCHUS
byHKIMN; yMEHHE OTIepUpPOBATH TOHSITUSIMH: npsimast
MPONOPIIMOHATBHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTUIHAs (yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapabona, rumnepOosa; yMeHue
CTpouTh rpaduku GyHKINHA, UCTIONB30BaTh rpadyKH JJIs ONPEACIICHUS
CBOWCTB NIPOIIECCOB M 3aBUCHMOCTEH, JJIS PEIICHUs 33aJad U3 IPYTUx
Y4eOHBIX TPEAMETOB W pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyJIaMy 3aBHCUMOCTH MEXKIY BETHUYNHAMU

YMeHue ONepUpOBaThH MOHSATUSIMHU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuYeckass  IMPOrPEecCUu;  YMEHHUE
MCIOJIb30BaTh CBOMCTBA TOCIENIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3aJady, B TOM 4YMCIE 3ajad U3 JAPYTux

Y4EeOHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue pemarb 3aaud pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI,
IO WM 4YacTH, IBUXKEHHE, padoTy, IIeHy TOBAapOB U CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 3a7a4i U3 00JacTH yIpaBICHUS JTNIHBIMU U
ceMeMHbIMU  (UHAHCAMM); yMEHHME  COCTaBIISAITh  BBIPAXKECHMS,
ypaBHEHHUs, HEpPAaBEHCTBA M CHCTEMbl [0 YCIOBHUIO 3aJayd,
UCCIIEIOBATh MOJyYEHHOE PELIEHNE W OLEHUBATh MPaBAOINOJA00HOCTh

MOJIYUCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, Mpsimas,
7y, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIH
U PABHOCTOPOHHUI TPEYTOJIbHUKH, MPSAMOYTOJIbHBIA TPEYTOJIbHUK,

Me/iraHa, OMCCeKTpUca M BBICOTa TPEYrOJbHHMKA, YETHIPEXYTOJIBbHUK,
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napajuieiorpaMM, pomO, TpPSMOYTOJBHUK, KBaJapar, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3ajaud, B TOM YHUCJIE U3 TOBCETHEBHOM
KU3HH, Ha HAXOXICHUE T€OMETPUUYECKUX BEJIMYUH C MPUMEHEHHEM

M3YUYEHHBIX CBOUCTB (PUTYp U (paKTOB

10

YMeHHe OmnepupoBaTh MOHITHSIMHU: PABEHCTBO (QUTYp, PABEHCTBO
TPEYTOJbHUKOB; TMapaUIeIbHOCTh U TEPHEHANKYISIPHOCTh TMPSMBIX,
YroJl MEXIYy NpSIMBIMH, TEPICHIUKYISAP, HAKJIOHHAS, MPOCKIIHS,
nonobue Guryp, mogo0HbBIC TPEYTOILHUKH, CAHMMETPHUSI OTHOCUTEIBHO
TOYKH W TPSIMOW, yMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, mapauieIbHOCTh U MEPICHIUKYISIPHOCTh MPSMBIX B

OKpY’KalolieM MHpe

11

YMeHue omnepupoBaTh IMOHATUSAMM: JUIMHA, PACCTOSIHUE, YTOJd
(BeMIMuMHA yrIjla, CUHYC U KOCHMHYC yIja TPEYroJbHUKA), IJIOLIA/b;
yMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYIKaIOIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyNbl TepUMeTpa U  IUIOUIaIU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAIU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuIeJeNUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUECKHE COOTHOLICHHS  JUIA

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOMIaACH

12

YMeHue wu300pakarh IUIOCKHE (QUTYpBI W HUX KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPbl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OIMUCAHUTIO

13

YMeHue onepupoBaTh MOHATHSAMH:  TNPSMOYrojbHash — cHUcTeMa
KOOpJIWHAT, KOOPJWHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOPA Ha YKCIIO, CKAISIPHOE MPOU3BEICHHE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI U KOOPIWHATHI JJISl MPEACTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHuX Yy4eOHBIX

IIPEAMETOB U PEaIbHOM JKU3HU

14

YMeHue omepupoBaTh TIOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
TUarpaMMbl, TaONMIBL, cpeaHee  apupMETHYECKOoe, MeauaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYCHHUsS, pa3Max YHUCIOBOro Habopa;

yMEHHE  U3BJIEKaTh, MHTEPHPETUPOBATH U  MPEOOpPa3OBHIBAThH
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uHGOpMalLMIO, MPEICTABICHHYI0 B TaliuIax W Ha Juarpammax,
OTPaKAOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBl B

OKpY KaroIlleM MUpe

15

YMeHue oOonepHpoBaTh MOHATUSAMH: CIIyYalHBIH OIBIT (CIydaiHBIN
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA HCXO.)
CIly4yailHOrO OIbITa, CIIy4aifHOE€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOAWUThb BEPOATHOCTU CIIy4alHBIX COOBITHMII B OIBITaX ¢
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHM;, YMEHHE pellaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO mepedopa M € MCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PpPEaTbHBIX
COOBITHM M SIBIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMHA B OKPYXAalOIIEM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €T0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHue BBHIOMpaTh MOAXOAAUIMA W3YyUEHHBI METOJ Ui peIICHUs
3a/1a4¥, IPHUBOJUTH NMPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIHAECS  PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJE pa3BUTUSA MAaTEMaTUKU KaK HAayKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOHU

U BCEMUPHOU UCTOPUH
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INHEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIECHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH LENBIX YUCEeN

1 OObIKHOBEHHBIE W JIeCATHYHBIE  JpOOHM,  TPOIEHTHI, OECKOHEUHBIE
. MIEPUOTUYECKHE TPOOH

13 PanmonaneHbie  uncna. Apudmerhyeckue oOmepanuud ¢ parroOHATbHBIMHU
' YUCIAMHU

14 HeiictBuTtenbHble yHchaa. Apu(pMETHYECKHE OINEepalud ¢ JIeHCTBUTENbHBIMU
' YUCIaMHU

Ls [MpubnuxEéHHple BHIYUCICHUS, TpaBUiIa OKPYIJICHUS, MPHUKUAKA U OICHKA
' pe3yibpTara BEIYMCICHUN

2 Anrebpanueckue BbIpaKeHUs

2.1 BykBeHHbIE BhIpakeHUs (BBIPAKECHHS C IIEPEMEHHBIMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTeneHb C PalMOHAIBHBIM [OKA3aTeJIEM.
' CBoiicTBa CTENEHU

2.3 MHorouneHsl

2.4 Anrebpanyeckas 1po0b

)5 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apu(pMeTUIECKUMHU KOPHSIMH HaTypalbHON CTETIeHH
3 YpaBHEHUs U HEPABEHCTBA

31 Lensle u npoOHO-parvioHanbHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHU U

35 Lensle u apoOHO-panmoHanbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a/1a4
4 YucnoBbIe MOCIEN0BATEILHOCTH

4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEMN

4.2 Apudmerndeckass W rTeoMeTpudeckas mporpeccuu. Ddopmyna  CIOKHBIX
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MPOLIEHTOB
5 DyHKIUU
Oynkuus, crnocodbl 3amaHus ¢GyHkuumu. ['padpuk  Pynkumu. OOmacth
oTpeieNICHUs 1 MHOXKECTBO 3HaueHuN ¢yHkuuu. Hynu ¢yakuun. [TpomexyTku
5.1. 3HAKOTOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YyHKIHMH. MaKCUMyMBl H
MUHUMYMBl (yHKIMH. Hanbospliee W HauMeHbllee 3HaueHHE (YHKIMU Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha NpSAMON U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPANHATHI HA TNIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKH
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsbl Ha mmockocTr
8 BepositHOCT 1 cTaTCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Martematuka. 'eomerpusi: 7 - 9-e knaccol: 0a30BbIil YPOBEHb: yUECOHHK;
14-e uzmanue, nepepaborannoe. / Atanacsu JI.C., byry3os B.®., Kagomies
C.Bb. u ap. — M.: IIpocsemienue, 2024.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
1) bank 3amanmii 1 GOpMHpPOBAHUA U OLEHKH (PYHKIIMOHAIBHON
IPaMOTHOCTH OOYYaroIMXCsi OCHOBHOW MIKOMBI (5—9 Kiacchl) [DNEKTPOHHBIN
pecypc]. — Pexum pocryma: http:/skiv.instrao.ru/bank-zadaniy/ (mara
obpamenus 12.05.2025);
2) l'eomerpust, 9 kmacc. TexHOTIOTHUECKHE KapThl YPOKOB MO YUEOHUKY

JI.C. Aranacsna, B.®. byry3oa, C.b. Kagomuesa, E.I'. [lo3Hska u np. —
Pexum JIOCTyTa:
https://nsportal.ru/shkola/geometriya/library/2023/10/26/geometriya-9-klass-

tehnologicheskie-karty-urokov-po-uchebniku-1 (mara obpamenus 12.05.2025);

3)I'nazkoB FO.A., ErynoBa M.B. Tpenaxép no reomerpun. 7 kiacc. K
yueOHuky JI.C. Atanacsina «['eomerpus. 7-9 knacce». — M.: Dk3amen, 2021. -
80 c.;

4)I'nazkoB O.A., ErynmoBa M.B. Tpenaxép no reomerpuu. 8 kiacc. K
yueonuky JI.C. Atanacsna «['eomerpus. 7-9 xmacce». — M.: Dx3amen, 2021. -
80 c.;

5)T'naskoB FO.A., ErynoBa M.B. Tpenaxép mo reomerpun. 9 kiacc. K
yueOHuky JI.C. Atanacsina «['eomerpus. 7-9 knacce». — M.: Dk3amen, 2021. -
78 c.;

6) Matematuka. ['eomerpus: 7—9-e Kiaccel: 0a30BbIi  YPOBEHbD:

METOMYECKOE IOCOOMe K MPEAMETHON JHMHUU YYEOHHKOB II0 TE€OMETPUH
JI.C. Artanacsna, B.®. byty3osa, C.b., Kagomuesa u np./ — 2-e usm., crep. —
M.: ITpocsemienue, 2023. — 48 c.;

7) JlocTkeHre MeTanpeAMETHBIX pe3yJIbTaTOB B paMKax HU3Y4YEHHUs
MpPEAMETOB MaTeMaThdeckoro Ojoka (OCHOBHOE o0Imiee oOpa3oBaHue):
meroanueckne pekomennanuu / JI.O. Pocnosa, E.E. Anekceesa, E.B. bymko;
nox pexn. JI.O. Pocnosoit. — M.: ®I'BHY «MHCTUTYT cTpareruu pa3BUTHS
obpazoBanus», 2023. — 73 c.: win. Pexum npocryma: https://edsoo.ru/wp-
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content/uploads/2023/12/ meta _matematika 01.pdf (mata  oOpameHus
12.05.2025);
8) Koasiea I'.M. TI'eomerpus. 7-9 kiaccbl. TecTsl Uisi TEKyLIEro M

ob6o6marommero koHtponsi. ®I'OC. Cepus: B momomp mnpenomaBaTento. —
N3narenscTBO: «Yunrennby, 2020. — 175 c.;

9) Jlenexuna T.A. TI'eomerpus. 7-9 xknaccel. ONOpPHBIE KOHCIEKTHI.
KntoueBbie 3amaun. PI'OC. Cepus: B nomomp npenojaBaTento. —
H3narenscTBO: «Yuntensy, 2020. — 154 c.;

10) Maremaruka. Peanmmzanust tpedoBanuit ®I'OC ocHOBHOro 00I1I€T0
oOpasoBanusi: Mmetomudeckoe mocobue mmsa yuutens / JI.O. Pocnosa, E.E.
Aunekceea, E.B. byiko; non pen. JI.O. Pocnosoit. — M.: ®I'BHY «uctutyT
cTpateruu pa3BuTHs oopazoBanusi PAOy, 2022. — 264 c.: un. Pexum nocryna:
https://edsoo.ru/  wp-content/uploads/2023/08/MATEMATUKA.-Peanuzanus-
TpeboBanuii-OI'OC-O00.pdf (nara oopamenus 12.05.2025);

11) OnexkTpoHHBIM OaHK 3aJaHUM IS OLICHKU (PYyHKIIMOHAIBHOM
IPaMOTHOCTH [DJIeKTpOHHBIN pecypc|. — Pexxum nocryna: https://fg.resh.edu.ru/
(mara obpamenus 12.05.2025).

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. DOnexTpoHHble 00pa3oBaTelIbHBIE PECYpChl, JOMyHIEHHbIE K
UCIIOJIb30BaHUIO MPU peAIN3alNA UMEIOIIUX FOCYIaPCTBEHHYIO aKKPEAUTALUIO
o0pa3oBaTeNbHbIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpennero obOmero oOpa3oBaHus TpuKazoM MwuHnpocBemenuss Poccuu oT
18.07.2024 Ne 499:

- OO0P: «I'eometpus, 7 (8,9) knace». — OO0 «AKnacey;

- D0P: «OCHOBHOI rocyJapCTBEHHBIN 3K3aMeH 9 kinacc. MateMaTtukay.
— 000 «Kmnacey;

- Bcepoccuiickue npopepouHblie padboTel 7 (8) kimacc, Maremaruka. —
OO0 «AKmaccy;

- Maremaruka. ['eomerpus, 7 (8,9) knacc. — ®I'AOY IO «Akanemus
Munnpocsenienus Poccumny;

- Jomamnue 3amanus. ['eomerpusi. 7-9 kmacc. - AO «3marenbCcTBO
«IIpocsenieHue;

- Maremaruka. ['eomerpus. utepaktuBHbie 3ananus. 7 (8,9) kimacc. —
OO0 «Ckaenry;
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- Marematuka. 5 - 9 ximaccel. — TAOY BO MI'TIY.
2. OTkpeITEIE  OOMIEAOCTYNHBIE  OOpa3oBaTENbHBIC  MaTEpUAIBI,

pa3MelleHHbIe Ha THPOPMAIIMOHHO-00pa30BaTeIbHBIX OPTAJIaX:
- https://uchitel.pro/ - Yuutensllpo. KoHcniekTbl U T€CThl MO MpEeAMETY

«I'eomerpusi». Uzyuenue ['eometpun mar 3a maroM. OninailH-yuyeOHHK. 7-9
KJIAcC;

- https://resh.edu.ru/subject/17/ - Poccuiickas 53JIeKTpOHHas IIKOJA.
I'eomerpus. 7-9 knacc;

- https://m.edsoo.ru/ - bubanoreka 1mdpoBOro 00pa3zoBATENLHOTO
konteHta (bubmmoreka [{OK);

- https://expeducation.ru/ru/article/view?1d=7181 - MexayHapOAHBIN
KypHaJI dKCIEpUMEHTalIbHOro oOpa3oBaHus. ['eomerpuueckoe obOpa3oBaHue B
POCCUHCKOMN IIKOJIE;

- https://geometry2006.narod.ru/ - CoBpeMeHHBI! y4eOHO-

METOJMYCCKHI KOMIUIEKT 110 reoMeTpuH Jutst 5-11 Kiraccos;
- https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ -

bank 3amanuii. MaTemaTudeckas rpaMOTHOCTb. 5-9 KJacchl;
- https://etudes.ru/etudes/ - MaTemaTudeckue STIOJbI (3aHUMATEIHHBIC

3a/1a4M, CEOXKETHI U Tp.).
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