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PABOYAA ITPOITPAMMA

10 Y4eOHOMY MPEIMETY
«MaremaTuka

y4eOHBIN Kypc: «I'eomMeTpusi»
(yriryOJIeHHBIM YPOBEHb)
/-9 knacc

CocraBnena B cootrBercTBuM ¢ denepanbHoi pabodeil mporpaMMoil OCHOBHOTO OOIIIETO
oOpazoBanus 1o npeamery «MaremaTuka» yriyOJIeHHbIA YPOBEHb.

2024 r.



INOACHUTEJIbHAS 3AIINCKA

I'eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3JEiOB LIKOJBHONM MAaTEeMaTHUKH, UMEIOLIUN CBOEU
LEJIBI0  00ECIeYUTh H3Yy4YE€HUE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHUH U B3aUMHOE
pacIoyio’KeHHe, OMMpaeTcs Ha JIOTMYECKY0, OKa3aTelbHYK JHMHHIO. LIeHHOCTh Hu3yueHus
reOMETPUH Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHUs 3aKIIH0YAETCs B TOM, YTO 00yJaromuics
YUUTCSI TPOBOJUTH JOKA3aTEJIbHbIE PAacCYXJEHHUsS, CTPOUTh JIOTMUECKHE YMO3aKIHOUEHUs,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccyXIeHUs «OT MPOTUBHOTO», OTIUYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIUPOBATE OOpATHbIE
yrBepxacHus. Ocoboe 3HAUYCHUE [OKa3aTelnbHAas JIMHUS MMEET JUIS YriayOJIEHHOTO W3YYCHHS
MaTeMaTHUKH.

[{enbto U3yyeHust TEOMETPUN SBIISETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU PELIECHUU
KaKk MaTeMaTM4YeCKMX, TaK M NPaKTUYECKHUX 3ajlay, BCTPEYAIOLIUXCA B pPEaIbHON KU3HHU.
OOyuarouuiics 10JKEH HAy4YUThCS ONPENEIITh T€OMETPUUYECKYIO (QUTypy, OIUCHIBATh CIIOBAaMU
YepTEK WIM PUCYHOK, HAWTH IUIOMIA/b 3€MEIBHOTO YYacTKa, PAacCUUTHIBATH HEOOXOIMMYIO
JUIMHY OTITOBOJIOKOHHOTO Ka0ensi Win TpeOyemble pa3Mepsl Tapaka Jjisi aBTOMOOWIA. JTOMY
COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS JIMHUSA B U3ydeHUU reomerpuu. llpu pemienun 3anau
NPaKTUYECKOTO XapaKkTepa OOYyUYaIOMMICs YUUTCS CTPOUTHh MAaTEeMaTHUYECKUE MOJAETH peabHBIX
KU3HEHHBIX CHUTyallud, HPOBOJUTH BBIYMCIECHUS M OLEHMBATH aJE€KBATHOCTH IOJYYEHHOTO
pesysbTara.

Oco0eHHOCTh Yy4eOHOro Kypca yriayOJE€HHOrO M3y4EHHUs F€OMETPUH COCTOUT B TOM, UTO
oOyuJaroluecss He MPOCTO 3HAKOMSTCS C ONPEACNEHHBIMU MOHATUSAMH, a YBEPEHHO OBJIA/IEBAIOT
umi. CyIIecTBYIOIIUE TEMBI NMPOrpaMMbl 0a30BOr0 Kypca T€OMETPHUM H3YydYaloTcsi Ha Oonee
rIyOOKOM ypOBHE, a oOydJaromuecs NpUOOPETaloT yMEHHUs, TOMOTAaIIUe UM YBEPEHHO
IPUMEHSTh CBOM 3HAHHS HE TOJBKO B MaTEMaTHKE, HO U B CMEKHBIX MpEAMETax, MPEXK/IE BCETO
¢u3uke M MHOPMATHKE, a TAKXKE IOJb30BATHCSH MOJTYYEHHBIMH 3HAHMSAMM IPU PELICHUU
IIPAKTUYECKUX 3ajad.

CornacHo yyeOHOMYy miaHy B 7-9 kjaccax H3y4aercss yriiyOn€HHbIH y4eOHBIH Kypc
«I'eoMeTpHs», KOTOPBII BKJIIOYAET CIEAYIOLUIME OCHOBHBIE PA3AEIbl COAECPIKAHU: «Hayvana
reoMerpun»,  «TpeyronbHUKn»,  «OKpPYKHOCTbY,

«UYerbipéxyronbHukn», «Ilogobuey», «3nemMeHTbl TpUroHoMeTpuwn», «llmomagu», a Takxke
«Meron koopauHaT, «BekTopsl», «[Ipeodpa3oBaHust MIOCKOCTH.

Ha n3yuenne yueOHoro kypca «I'eometpus» orBoautcst 306 yacos: B 7 knacce — 102 vaca
(3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Hezeno), B 9 kimacce — 102 yaca (3 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Hauagna reomerpun

Hctopusi BO3HMKHOBEHHsS M Da3BUTUSA reoMerpuu. HaudanbHble IMOHATHS TI'€OMETPHH.
Touka, npsiMasi, 0Tpe30K, Jiyd. [loHsTHe 00 akcuome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEIECHUY.

B3anmHOe pacnosiokeHue TOYEK Ha NpsMOW. M3MepeHue NIuHBI OTpE3Ka, pacCTOSHHUE
MEX1y TOUKaMHU.

[Tomymnockocts U yros. Bunel yrios. M3mepeHue BenuyuH yrioB. BepTuUKalbHbIE U
cMexHble yribl. [lapamienbHble M NEpHIEHIUKYISpHBIE IpsiMble. PaccTosHMe OT TOYKH 10
npsmoid. buccektpuca yria.

Jlomanas. Bunabsl nomanbix. JlinHa  siomaHoil.  MuoroyronabHuku.  [lepumerp
MHOTrOYyrojbHUKa. [IoHATHE O BBIIYKIIBIX U HEBBITYKJIBIX MHOI'OYTOJIbHUKAX.

[lepBUYHBIE IPEICTABICHUS O paBEHCTBE QUTYP, UX PACTIOJIOKEHUN, CHMMETPHH.

IIpocreiimune noctpoenus. THCTpyMEHTBI U1l U3MEPEHUHN U TIOCTPOCHU.

TpeyroinsHuKH

Bunel TPEYrOJIbHUKOB! OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE, TYIOYTOJIBHEBIE,
paBHOOEIpEHHBIE, paBHOCTOPOHHME. MennaHna, OucceKTpuca U BbICOTa TPEYroIbHUKA.

PaBencTBo TpeyronbHUKOB. IlepBBII M BTOPOM NPHU3HAKM PABEHCTBA TPEYTOJIBHUKOB.
PaBHOOepeHHBIE TPEYroJbHUKM M HMX CBOMCTBA. lIpm3Hak paBHOOEAPEHHOTO TPEYroOJbHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIBHUKOB.

CooTHo1IEHNsT MEXly CTOPOHAMU M yIjaMH TPEyrojpHuKa. HepaBeHCTBO TpeyrojapHUKA.
HepaBeHCTBO 0 JUIMHE JTOMAHOM.

Cummerpuunble  Gurypsl. OCHOBHBIE CBOICTBa OCEBOW CHMMETPHHU.

[TpriMepbl CUMMETPUHN B OKPYIKAIOLLIEM MUPE.

IMapanueabHble npsivbie. CymMMa yIjioB MHOTOYTOJIbHUKA

[TapamienpHOCTh NpPSMBIX, UCTOPUYECKHE CBENEHUs O NocTynaate EBkiauaa U o poau
Jlo6aueBCKOro B OTKPBHITUM HEEBKJIMIO0BOW reomerpuu. CBOWCTBA M NMPU3HAKU MapaylielbHbIX
npsimbix. CyMMa yriioB TpeyrosibHMKa. BHemHune yrisl TpeyroiapHuka. Cymma BHYTPEHHHMX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsiMoyroJibHBIE TPEYTOJIbHUKH

IIpu3Hakyu paBeHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHUKOB. [IeprneHauKynsp M HaKJIOHHasd.
CBolicTBO MequaHbl MPSIMOYIOJBHOTO  TPEYrOJbHUKA, MPOBEAEHHOM K  THIIOTEHY3E.
[TpstMmoyronbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

OKpy:KHOCTH

[ToHSTHST OKPY)KHOCTH W Kpyra. OJEMEHThl OKPYXHOCTH M Kpyra: ILEeHTp, pajauyc,
JIMaMeTp, Xop/a, X cBoKcTBa. B3auMHoe pacnosoxkeHne OKpy:KHOCTU U npsimoil. Kacarenbnas
U ceKymas K OKpyXHocTU. OKpYy>KHOCTh, BnHcaHHas B yroi. [Ipocreiimime mocTpoeHus c
MOMOILBIO TUPKYJISA U TUHEHKH.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTHe O TEOMETPUYECKOM MecTe ToueK. [Ipumepsl reoMeTprdecKuXx MeCT TOYeK Ha
IJIOCKOCTH. brccekTpuca yriia u CepelMHHbIN MEPNEHAUKYISAP K OTPE3KY KaK T€OMETPUUYECKHE
Mecta Touek. OnucaHHas OKPYKHOCTh TPEYroJibHUKA, €€ HEHTP. MeToJ reOMEeTpUYECKUX MECT
TOYEK TIPH PEIICHUU T€OMETPHUIECKUX 3a7ad.

IHocTpoenusi ¢ NIOMOIIBLIO HMPKYJIA U JTHHEHKH

Hcropuyeckue cBeneHus. OOOCHOBAaHUS MPOCTEHIINX IMOCTPOEHUM, 3Tambl 3ajaud Ha



MOCTPOCHUS, PEILICHHUE 33/1a4 Ha MMOCTPOCHHE LIUPKYJIEM U JINHEHKOH.
8 KJIACC

YeTbIpEéXyroJibHUKU

[Tapamnenorpamm, ero mpu3Haku M cBoiicTBa. [IpsMoyroiabHUK, pomO, KBaapaT, HX
npu3Haku W cBoiicTBa. Tpamernus. PaBHoOenpeHHas Tpamenusi, €€ CBOWCTBA W IMPHU3HAKU.
[TpsamoyronbHas Tpaneuus. CpeqHsis TUHUS TPATCIHH.

Cpenusisi TMHUS TPEYrOJbHUKA. METOJ yABOCHHUS MEIUaHbl TPEYTrOJIbHHUKA.
Teopema o nepeceueHUN MeuaH TPEYTrOJIbHUKA.

Teopema @arneca, TeopemMa 0 MPOMOPLUUOHANBHBIX OTpe3kax. Teopema Bapunbona s
IPOU3BOJILHOTO YETHIPEXYTOJIbHHKA.

LleHTpaIbHO-CUMMETPHYHBIC (DUTYPHI.

ITonooue

[Tonobue TpeyronbHukoB, KO3 duueHT nogodus. [Ipusnaku mogo0Ous TPeyroibHUKOB.
[TpumeHeHne moA00HS IPH PELICHUH T€OMETPHUYECKUX U MPAKTHUECKUX 3a7ad.

ILnomaan

[lonsitue o mmomanu. CBoicTBa miIomiaae reomerpudeckux ¢uryp. Ilpocreiime
dopMynbl Ui IJIOLIAAM TPEYrolbHHKA, IMapajuiesiorpamMmma, poMmba u Tpaneuuu. Ilnomanu
no00HbIX (puryp. OTHOIIEHHUE IIIOMIACH TPEYTrOJILHUKOB.

Teopema IIugaropa

Teopema Ilucdaropa. Ilpumenenue Teopemsr [ludaropa mpu pemieHUH MPAKTHYECKHX
3azad.

DJieMeHTbI TPUTOHOMETPHUH

CuHyc, KOCHHYC, TAaHT€HC W KOTaHT€HC OCTPOTO YIjla MPSMOYTOJBHOTO TpPEyroJbHHKA.
Tpuronomerpuueckre (ynkuuu yrioB B 30°, 45° u 60°. TIpomopuuoHaNbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriibl M 4eTHIPEXYroJIbHUKH, CBA3aAHHBIE C OKPYKHOCTHIO

BnucanHble ¥ IIEHTpaJIbHBIE YIJIbl, YTOJl MEXIY KAacaTeIbHOM W XOPJOH. YTIbl MEXIY
xopgamMnu H“ CCKYIIUMMU. Brmcannrnie u OIIMCAHHBIC OKPYXHOCTH TPEYroJibHUKa U
4yeThIpEXyroibHUKU. CBONCTBA M NpPHU3HAKKM BIMCAHHOTO YETHIPEXYrojbHUKA. B3aumHoe
pacrioioxxeHue IBYX OKpyxkHoctei. Kacanme oxpyxknocteit. OOmue kacaTelbHbIE K JBYM
OKPY’KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, xocunyc, tanreHc yriaoB or 0° go 180°. OCHOBHOE TPHIOHOMETPUYECKOE
ToxaecTBo. Popmynsl npuBeneHus. Pemenne TpeyroapHUKOB. TeopeMa KOCMHYCOB U Teopema
CHUHYCOB. Pemenne MPAKTUYCCKUX 3aJad C HUCIIOJIb30BAHUECM TCOPEMBI KOCMHYCOB W TCOPCEMBbI
CUHYCOB. Pelienue 3aa4 reoMeTpuyeCcKOil ONTHKH.

Tpuronomerpudeckue GopMyJisl JUIsl IUIOIAAN TPEYTOJIbBHUKA, TapajiesiorpaMMa, pomoa,
Tpaneuuu. @opmyna ['epona. @opmyia maomaanu BEIIYKIOTO YETHIPEXYTOJIbHUKA.

Ilogo0me Tpeyro/ibHUKOB

Xopab! ¥ MOAOOHBIE TPEYTOJBHUKU B OKpYKHOCTH. Teopema 0 HpOM3BEIEHUHN OTPE3KOB
XOpA, TEOPEMBl O IPOU3BENEHUU OTPE3KOB CEKYIIUMX, TEOPEMa O KBajpare KacaTeIbHOM.



[Ipumenenue npu pemieHnu reomerpudyeckux 3anad. Teopembl UeBsl u Menenas. [lonsarue o
TOMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHHE TPAMON Ha IUIOCKOCTH. YTJIOBOW KO3()(UIMEHT W CBOOOIHBIN WieH, MX
reoMeTpuueckuil cMeicia. [lapamnenbHOCTs M NMEPHEHAMKYISAPHOCTh MPSMBIX (Yepe3 YIJIOBOi
K03 pHLKEHT).

VYpaBHeHHE OKpyKHOCTH. HaxoxieHue nepecedyeHud OKPYXKHOCTEM M IPSMBIX B
KoopauHarax. @opmyna paccTOSHUS OT TOYKM 10 npsMoi. Ilnomanes mapamnenorpamMma B
KOOpJAMHATax, MOHATHE 00 OpPHUEHTHUPOBAHHOHW IUomanu. [IpuMeHeHne merona KOOpIWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4ax.

BexkTopbl

Bektops! Ha minockoctu. CIl0K€HUE U BBIYMTAHHUE BEKTOPOB — IIPAaBHJIA TPEYTOJIBHUKA U
napajuleJiorpaMMa. YMHOKEHHE BekTopa Ha uucino. Koopaunatel BekTopa. CloxkeHHE U
BBIUNTAaHUE BEKTOPOB, YMHOKCHHE BEKTOPA HA YMCIIO B KoOopauHaTaX. [[puMeHeHne BEKTOpOB B
¢u3uKe, LEHTpP Macc.

[Tonsitue o Oasuce (Ha MIIOCKOCTH). Pasnmokenusi BekTOpoB mo Oazucy. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB, T€OMETPUUYECKUIN CMBICII M BBIPaXEHHE B JIEKAPTOBBIX KOOPJIMHATAX.
JucTpuOyTUBHOCTh  CKalsipHOro  mpou3BeneHus. CkaiasipHoe IIPOU3BEICHUE u
npoeuupoBanue. [IpumeHeHHe  CKaJsIpHOIO MPOU3BEAECHUS BEKTOPOB JIJISl HAXOXKIECHUS JUIMH
1 YIJIOB. PelleHne reoMeTpuyecKux 3a1ad ¢ OMOIIBIO CKAJISIPHOIO IPOU3BEICHUS.

JITMHA OKPYKHOCTH H INIOIIA/Ab Kpyra

ITpaBuiibHBIE MHOTOYTrOIBHUKHU. [InHA OKpykHOCTU. ['pagycHas u panuaHHas Mepa yria,
BBIUNCJICHWE JJIUH Iyr oKpyxkHocred. Ilmomans kpyra, cexropa, cermeHTa. Mcropuueckue
CBE/IeHUS 00 U3MEPEHUH JUTMHBI OKPY>KHOCTHU M IUIOIIAN KpyTa.

J{BHKEeHUS MJIOCKOCTH

LlentpanbHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (urypsl. IloBopor. OceBas
cuMMeTpust. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapasienbHsiii mepeHoc.

[TonsiTue nBuxeHus u ero cBoiicTBa. PaBeHcTtBo Quryp. IlposiBienus cummerpuu B
NOpUpOJie, JKUBOIMHUCH, CKYJIBNType, apxurekrype. Kommosunuu aBwkeHMH (mpocTeliive
npuMepsl). [IpumMeHeHne B reoMeTpu4ecKux 3a1a4ax.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMBI YYEBHOI'O

KYPCA «'EOMETPHUSI» HA YTIJIYBJEHHOM YPOBHE OCHOBHOTI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO0 MaTEMAaTHKE XapaKTEePH3YIOTCS B
YacTH:

l) MATPUOTUHIECCKOI'O BOCIIMTAHUSA

MpOSIBICHUEM MHTEepeca K TMPOIUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JIOCTIDKEHUSIM POCCHUHCKHX MaTeMaTUKOB M  POCCHMCKOMN
MaTeMaTHYECKOM IIKOJIBI, K UCIIOIb30BAHUIO 3TUX JOCTIKEHUH B IPYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaxIaHcKoro H JyXOBHO-HPABCTBEHHOI0 BOCIHTAHMS:

TOTOBHOCTHKO K BBIIIOJITHECHUIO 065133HHOCTCI71 rpaxxiaimiHa MW pcajin3aluu Cro Iipas,
NpPEJCTAaBICHHEM O MaTeMaTHYeCKHX OCHOBaX ()YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYD,



SIBJICHHM, TPOIEAYP TPaKAaHCKOTO o01iecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/ICHUIO 3TUYECKHUX IMPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM TMPUMEHEHUEM IOCTIIKECHHH
HAYKH, OCO3HAHUEM BXHOCTH MOPAIbHO-3TUYECKUX IMPHHIIUIIOB B JICATEIBHOCTH YIEHOTO;

3) TpyaoBoro BocnuTaHuSA:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE B PEIICHUHM MPAKTHYECKHX 3a7ady MaTeMaTHYECKOU
HAIPaBJICHHOCTH, OCO3HAHHEM BOKHOCTH MaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTHKCHUN BCEU
KHU3HH VIS YCICITHOW TPO(ECCHOHANTBHOM JEeSITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIUBUAYAJILHOW TPACKTOPHUH OOpa3oBaHUS M
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYecKoro BOCHHTAHMS:

CHOCOOHOCTBIO K OSMOIMOHAJIBHOMY W JICTETHYECKOMY BOCIPHITHIO MAaTEMAaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHHIA, PACCYXKICHUH, YMEHUIO BUICTh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nenHocreii Hay4HOro MO3HAHMS:

OpPHUCHTAIUCH B NIEATEIHLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YEJIOBEKa, NPUPOABI M OOINECTBA, MOHHMMaHUEM
MaTEeMaTHYECKONH HAyKW Kak cQepbl YeJOBEUSCKON MACSTeNbHOCTH, JTAloB €€ pa3BUTHS U
SHAYMMOCTHU JJId PAa3BUTHA HMBUIIN3AlUH, OBJIAACHUECM A3bIKOM MATCMATHUKU U MaTeMaTHUYEeCKOH
KYJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHUPA, OBJIAJICHHEM HABBIKAMHM HCCIEN0BATEIbCKOU
NeSITeTbHOCTH;

6) ¢usmueckoro BocnuTaHus, (OPMHPOBAHHS  KYJILTYPhl  310POBbA W
IMOLMOHAJIBLHOIO 0/1aronoIyYus:

TOTOBHOCTBIO TIPUMEHATH MaTeMaTHYeCKHWEe 3HAaHUS B HWHTEpPECax CBOErO 37I0POBBS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3J0pOBOE MUTaHHME, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3uueckas aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pe(IEKCHH,
NpPU3HAHUEM CBOETO MIPaBa Ha OMMOKY M TaKOI'o )K€ IpaBa JIPyroro 4eioBeKa;

7) 7K0JI0rM4ecKoro BOCIUTAHHS:

OpHEHTallMel Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HaHWU Ul pelIeHus 3agad B 00JacTH
COXPaHHOCTH OKpYXKarolleld cpespl, TUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICAACTBUM AJISI OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM TJI00aTbHOrO XapakTepa SKOJOTHYECKHUX
po0JieM U IyTel X peleHus;

8) aganTanuu K H3MEHSIIOIMMCS YCIOBHAM COLMAILHOI M IPUPOIHOI cpeb:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOIPENEIEHHOCTH, OBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y IPYrHX
JroJiel, mpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OIbITA IPYTHX;

HEOO0XOMMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HAHUH, (QOPMYTUpOBaTH HJEH, MOHSATHS,
rUNoTe3bl 00 00BEKTaX U SBICHUAX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBAaTh MPHUHUMAEMbIE pPELICHUS U
neicTBus, GOpMyYIHUPOBATH U OLEHUBATh PUCKH U TIOCIEACTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrate OCBOEHHS IMpOrpamMMbl MO MaTe€MaTHKe HAa YPOBHE OCHOBHOTO OOIIEro



oOpazoBaHusi y oOyuaromierocsi OyayT chOpMHpPOBaHBI MeTalpelMeTHbIe Pe3yJbTaThl,
XapaKTepu3ylollhecss  OBJAJCHUEM  YHHBEPCaJbHBIMU  IMO3HABAaTEIbHBIMU  JCHCTBUSIMH,
YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU M YHHUBEPCAIbHBIMU PETrYISTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTeIbHbIe  yHMBepcajibHble  yuyeOHble  JIeCTBUA
Ba3oBble JJornueckue aeiicTBuA:

BBIABJIATE MW XApaKTCPHU30BaATh CYHICCTBCHHBIC MPU3HAKU MATCMATHYCCKUX 06'beKTOB,
NOHATUH, OTHOWICHWA MEXAYy NOHATHAMH, (OPMYIHUPOBATh ONpPEACICHHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpH3HAK KiIAcCU(UKAIIMKU, OCHOBAHHS JJIsi OOOOIICHUS W
CpaBHEHHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEpIUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUns: B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IMpejaraTb KPUTEpUU Ui BbISIBICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JieNaTh BBIBOABI C HCHOJb30BAHMEM 3aKOHOB JIOTUKM, NEAYKTHBHBIX M HMHJYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOYEHUH 110 aHaJIOTUH;

pa30buparh J0Ka3aTENbCTBA MATEMAaTUUYECKUX YTBEP)KIEHUHN (IIpsIMbIE U OT IPOTUBHOIO),
OPOBOJIUTH  CaMOCTOSITETIbHO  JOKA3aTeNbCTBA MAaTeMaTHUECKUX  (PAKTOB, BBICTPAUBAThH
apryMeHTaluIo, MPUBOAUTh NMPUMEPHI U KOHTPIPUMEPHI, MPUMEHATh METOJl MaTeMaTH4eCKON
WHIYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh CrHoco0 pemieHus y4deOHOW 3agaun (CpaBHMBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpaTh Haubosiee MOAXOMAMMI ¢ Y4ETOM CaMOCTOSTENBHO BBIIEIEHHBIX
KPUTEPHEB).

ba3oBble ucciie0BaTe/IbCKHE AeHCTBUSA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEN0BATEIbCKIUI MHCTPYMEHT MO3HAHUs, (OPMYIUPOBAThH
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIBHO YCTAHABIMBATH UCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIIEPUMEHT, MCCIEA0BaHUE 10
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, 3aBHUCHUMOCTEM OOBEKTOB MEXITY
coboii;

CaMOCTOSITENIbHO (pOPMYIHUPOBAaTh 0000IIEHUS M BBIBOJBI IO pE3yJIbTaTaM IPOBEAEHHOIO
HaOJIOEHUs, MCCIEeOBaHMSA, JKCIEPUMEHTa, OLIEHUBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHUI];

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IMPOIIECCa, a TAKKE BBIIBUTATh NPEAIION0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JaHHBIX, HEOOXOUMBIX IJIst
pellIeHus 3aJa4H;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH MU HUHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

BbIOMpATh bopmy  mpencTaBieHHs uHpopMaluu U  WUIIOCTPUPOBATH
pelaeMble 3a/1a4 cXeMaMu, JuarpaMmmMaMu, HHOU rpadukoi U UX KOMOWHAIUSIMU; OLIEHUBATh
HaI&KHOCTh MHPOPMALIUU 110 KPUTEPUSAM, MPEIOKEHHBIM HITH

c(OpMyYITMPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbI€e 1eliCTBUSA:

BOCIIPMHUMATh U (DOPMYJIHPOBaTh CYXJIEHHUS B COOTBETCTBHM C YCIOBUSAMHU U LEISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHMsI B YCTHBIX M IHCbMEHHBIX
TEKCTaxX, JaBaThb IOSACHEHUS IO XOAYy pEeUIeHUs 3a7aud, KOMMEHTHPOBATh I1OJY4YEHHBII
pe3yibTar;

B Xoz€ OOCYX/eHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIAaeMOH TEeMbI, IPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HALIEJICHHBIE HAa MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMHU JPYTrUX YYaCTHUKOB JManora, oOHapyKMBaTh pa3jMyde U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IIPEJCTaBIISITh PE3YJAbTaThl PELICHUS 3a/Jayd, SKCIEPUMEHTa, MCCIEN0BaHUs, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIUICHMs ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH;

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUYaIbHOH pabOThl MpHU
peleHUH Y4eOHBIX MaTeMaTHM4YeCKMX 3a/ad, NPUHUMAaTh I€JIb COBMECTHOW J1eATEeNbHOCTH,
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON padOThl, paclpeneisaTh BUAbl padoT, JOroBapuBaThCs,
o0cyxJaTh Npolecc U pe3yabTaT padboThl, 00001aTh MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B I'PYMIIOBBIX (Gopmax padoTel (00CyxaeHus, 0OMEH MHEHUH,

«MO3TOBBI€ IITYPMbI» W HHBIE); BBINOJHATH CBOIO 4YacThb PabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C JPYTMMU YiI€HAMHU KOMAaH/]Ibl, OLIEHUBATh KaueCTBO pe3yJibTaTa U KayeCTBO CBOEIO
BKJIala B OOmMMH  pe3ynpTarT IO  KpUTEpUsM, CHOPMYIHMPOBAHHBIM  YYaCTHHKAMHU
B3aUMO/JICUCTBUS.

PeryasitTuBHble  yHHUBepcajbHble  y4deOHble  [elCTBHA
Camoopranu3aums:
BBISBJISITH  MPOOJIEMBI  JUIsl  PELIEHUS B OJKU3HEHHBIX M y4YeOHBIX CHUTyalusx,
OpPUEHTUPOBATHCS B PA3JINYHBIX MOAXO0AAX MPUHATHUS PELICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOSITENIbHO COCTABJISTH IJIaH, AJITOPUTM PEIIeHUs 3aauu (WIH €ro 4acThb), BRIOUpPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PpECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAaIHH.
CaMOKOHTPOJIb, JMONMOHAILHBII HHTEIJICKT:
BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipollecca M pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;
NpEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH DPELIEHUH 3a7add, BHOCHUTH
KOPPEKTHUBBl B JESITENbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIbCTB, HANJEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTU MOCTAaBICHHOW €M U YCIIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHUS HJIM HEJOCTHKEHHUS 11, HaXOAUTh OMIHUOKY, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY;

BbIp@XaTh SMOLMM TNPU M3YYEHUH MaTeMaTUYeCKHMX OOBEKTOB M (DaKTOB, aBaTh
HSMOLIMOHAIBHYIO OLIEHKY PELeHUs 3a]auu.

INPEJIMETHBIE PE3YJIbTATbBI

K koH1y oOyuenus B 7 kjiacce oOydaromuics NOTyYUT CIeAYIONUe IPEeIMETHbIE PE3yJIbTaThl:

PacriosHaBaTh HM3ydeHHBIE TeOMETpHYECKHE (UTYpBI, ONPEACTSITh WX B3aHMMHOE
pacroyio’)keHne, MU300pakaTb T'e€OMETPHUUECKUE (UTYpBI, BBIIOJIHATH YEPTEXU 10 YCIOBUIO
3aJa4u. I/I3MepﬂTB JIMHEHHBIE U YIJIOBBIC BCJIMYHHBI. Pemarn 3aJa4d Ha BBbIYUCICHUC AJIMH



OTPE3KOB U BEJIMYUH YIJIOB.

Jenarb NpUKUAKY M OLIEHKY JIMHEHWHBIX M YIVIOBBIX BEJIIMYMH IPEAMETOB B PEAIBHOU
KHU3HH, pa3MEpOB MPUPOIHBIX OOBEKTOB. Pa3nmuare pasmepsl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

CTpouTh 4epTE)KU K TEOMETPUUECKUM 3a/1a4aM.

[lonb30oBaTbcs mNpU3HAKAMHU PpAaBEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh IPU3HAKK U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

[IpoBOINTH TOTUYECKHE PACCYKIECHHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcsi NpU3HAKAMH PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMAaHbl, IMPOBEIEHHONM K THUIOTEHY3€ NPSAMOYTOJbHOIO TPEYroJIbHUKA, B PELICHUU
reOMETPUYECKUX 33/1a4.

OnpenensiTh NMapauIeTbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 0Opa3yeT ¢ HUMH
cekymas. Onpeaeniars NapajyIeIbHOCTh NPSIMBIX € MOMOIIBK PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU MPSIMOM 10 TOYEK JAPYTroM MpsiMOil.

Pemarsb 3amaun Ha kiieTyaTon Oymare.

[IpoBOAUTHL BBIYHCICHUS W HAXOAWTh YHUCIOBbIE W OYKBEHHBbIE 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3aJadyaX C  HCIOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX INPU MEPECEUCHHH [IBYX MapajlieIbHBIX
NPSIMBIX CeKylIel. PemaTe npakTuyeckue 3a1aun Ha HaXO0K/JIEHUE YIJIOB.

Bnaners moustuem reomerpudeckoro mecta touek (I'MT). Omnpenensite OuccekTpucy
yIila W CEPEIMHHBIA MEPHEHAUKYISP K OTPE3KYy KakK TE€OMETPUYECKHE MECTa TOYEK.
[Tonp3oBatbest moHsITHEM Treomerpudyeckoro wmecta Touek (I'MT) mnpu  nmokaszarenbcTBe
F€OMETPUUYECKUX YTBEPKICHUM U MPU PELICHUH 3a/1a4.

DopMynMpoOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BIAJACTh UX CBOMCTBAMU. YMEThb JOKa3blBaTb M IPUMEHATb JTU CBOWCTBA IIPU
pEILICHNH 3a1a4.

Biamers moHsATHEM OINMCAaHHOM OKOJIO TPEYIOJBbHHUKA OKPYKHOCTH, YMETh HaXOAUTh €€
HeHTp. Jlokas3blBaThb M HCIHOJIB30BaTh (PaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE IMEPHEHIUKYIAPBl K CTOpPOHAM
TPEYroJIbHUKA [IEPECEKAOTCSA B OAHOU TOYKE.

Brmagete MOHATHMEM  KacaTeNbHOW K  OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
NEPHEHAUKYJIAPHOCTH KacaTeIbHON M pajauyca, NMpOBEAEHHOIO K TOYKE KacaHus. JloKa3bIBaThb
PaBEHCTBO OTPE3KOB KACATENIBHBIX K OKPYKHOCTH, IIPOBEIEHHBIX U3 OJHOW TOYKH, U IPUMEHSTh
9TO B PEHIEHUU T'€OMETPUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHATH NPOCTEHIIME T€OMETPUYECKHE HEPABEHCTBA, ITOHUMAaTh MX
MIPAKTUYECKUM CMBICIL.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOEHUS C IOMOLIBIO LIUPKYJIS U JINHEHKH.

K xonmy oOyuenuss B 8 KJjacce o0Oy4YarOmUACS TOMYYUT CIEAYIONINE MPEAMETHBIC
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, MX DJIEMEHTHI, MOJIb30BAaThCA HX
CBOMCTBAMM TMIpUM PEIICHUM TE€OMETPUUYECKHX 3ajnay. Pa3znuyaTh mNOpuU3HAKU W CBOMCTBA
napajuiesiorpaMma, pomOa M TPSAMOYTOJIbHUKA, JO0Ka3bIBaTh UX U YBEPEHHO MPHUMEHSTH MPU
PELICHNN T€OMETPUUECKUX 3aad.

Hcnonp30BaTh CBOICTBA TOYKM IEPECEUEHMs] MEIMAH TPEYrobHMKA (LIEHTpa Macc) B
pELIEeHUH 3a1ay.

Biiamers nmoHsATHEM CpeAHEN JIMHUM TPEYTrOJIbHUKA U Tpaleluu, IPUMEHATh UX CBOMCTBA



OpU pELIeHUH TreoMeTpuueckux 3azad. lMcmonb3oBate Teopemy Paneca um TeopeMy o
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX IS PEILICHUS MPAKTUYECKUX 3aay.

Pacrnio3HaBaTh LEHTpaJIbHO-CUMMETPUUYHBIE (DUIYPBI W MCIIOJIB30BaTh MX CBOMCTBA IPU
pEeLIeHUH 3ajay.

Bnagers  moHATHMSMH  TOAOOHMS  TPEYrOJBHHMKOB,  KOA(pQHUIMEHTa  MOA00Hs,
COOTBETCTBEHHBIX  JJIEMEHTOB IOJOOHBIX TpPEYrojbHUKOB. VMeTb mpeacraBieHUE O
npeoOpa3oBaHuu MoOA00MS U O MOAOOHBIX ¢urypax. I[lomb3oBaThCs NMpU3HAKAMH MOA00US
TPEYrOJIbHUKOB IIPU PEIICHUU I'€OMETPUYECKUX 3a7ad. J(oka3bIBaTh U INPUMEHSATH OTHOILEHUS
IPONOPLHUOHAIBHOCTH B HPSMOYIOJbHBIX  TpeyrojapHukax. Ilpumensrs nonoOue B
NPAaKTUYECKUX 3a/1auax.

BeiBogute M ucnosb30BaTh mpocTeimme (GopMmysbl Ul IUIOMIAAM  TPEYrOJIbHUKA,
napajienorpaMma, pom0a W Tpanenud. BeUUCIATH (pa3iMyHBIME CIIOCO0AMHM) IUIOIIAAb
TPEyroJbHUKAa M IUIOMAJAW MHOTOYTOJBHBIX (Uryp (MONB3YsCh, TA€  HEOOXOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOLIEHHWE IUIOWIAAeH MOoA0OHBIX GUTYp U IPUMEHAThH IPU PELICHUN
3aza4. [IpuMeHsTh MONy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBarbess Teopemoi Iludaropa myis pemeHuss reoMETPUYECKHX M MPaKTUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIEIb B MPAKTUYECKUX 3a/ayax, CaMOCTOATEIbHO JeJaTh
4epTEX U HaXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Brnanerp NOHATHEM BHMCAHHOIO M ILIEHTPAJIBHOIO yIVIA, yrja MEXIy KacaTelbHOM Hu
XOPJ10ii, ONIMCAaHHOH U BIMCAHHOM OKPYKHOCTH TPEYT'OJIbHUKA U YETHIPEXYTOJIbHUKA, IPUMEHSTh
UX CBOMCTBA MU PEIICHUH 3a]1ay.

[TprMeHATHh MOJTy4YEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTeMaTHYeCKHe MOJENH JUis
3a/1a4 peaJbHOM )KM3HHU U NIPOBOJUTH COOTBETCTBYIOINE BHIYMCIECHUS C IPUMEHEHUEM 10100Us
Y TPUTOHOMETPUH (TIONIB3YSCh, I'7le HEOOX0UMO, KaJIbKYISTOPOM).

K xoniry oOyuenus B 9 kiacce 00yqaronuiics MOTYYHUT CIEAYIONINE TPEIMETHBIC PE3YIIbTATh:
3HaTh TPUTOHOMETpHUUYECKHE (YHKIUU OCTPHIX YIJIOB, YMETh HAaXOJUTh C UX IOMOIIBIO
pa3IUYHbIE  AJEMEHThl  NPSIMOYTOJIBHOTO  TPEYrojJbHUKAa  («pEUIeHHE  MPsIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOIIBI0 KaJbKYNISITOpa) JUIMHBI U YIJIbl ISl HETaOJUYHBIX
3HAYEHUMN.

[Tonp3oBaTbest GOpMyNIaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
JUISl HAXOKJEHHSI COOTHOILIEHNI MEXly TPUTOHOMETPUYECKUMH BETMYNHAMM.

Jloka3pIBaThb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NIPUMEHATH MX IS HAXOXKIEHUS
pasIMYHBIX  JJIEMEHTOB TpPEYrojbHUKA («pelleHHe TPEeyroJbHUKOB»), MpPHU PELICHUU
reoMeTpHUYecKUX 3aad. [[puMeHsATh mojlydeHHbIe 3HAHUS [P PEIICHUN IPAKTHUECKUX 3aay.

[IpyMeHsTh TPUTOHOMETPHUIO B 3a7jauyax Ha HaXOXKJI€HUE IUIONIA/U, BHIBOJUThH U BIIAJIETh
TPUTOHOMETPUUYECKUMHU (popMyiamMH JJis IUIOMAAN TPEyrojibHUKa, Mapaijenorpamma, pomoa,
Tpaneuuy, BBIBOAUTh M NPUMEHATH Gopmyiny ['epoHa um (opmyny a8 MIoM@AU BBITYKIOTO
YeThIPEXYTOJIbHUKA.

HMmeTs npeacTaBiieHne 0 TOMOTETUH, IPUMEHATH B IPAKTUYECKUX CUTYalHsX.

Hcnonp3oBate Teopembl UeBsl 1 MeHenast Ipy pelieHnu 3a1ad.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yriaxX MEXIy XOpJAaMu (CeKYIIUMH) U yTiie
MEXly KacaTeJIbHOM U XOpJ0H NpH pELIEHUH F'€OMETPUUECKHX 3a1ad. Jloka3bIBaTh U IPUMEHSITh
TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpJ, O NPOU3BEAECHUU OTPE3KOB CEKYIIUX, O KBaapaTe
KacaTeJIbHOM.

Brnaners noHsTHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM HpPSIMOMl Ha
IUIOCKOCTH. BnaseTe MOHATHSAMM yIJIOBOro Ko3(p@uuMeHTa U CBOOOJHOrO 4Yj€Ha, MOHMMAaTh



UX TEOMETPUYECKHH CMBICI M CBS3b YIJIOBOTO KOo3((duimeHTa ¢ Bo3pacTaHUEM U yObIBaHUEM
TUHEHHOW (QYHKIMUA. YMETh pemarh METOJAOM KOOPAWHAT 3aJladd, CBS3aHHBIC C
NapAJUIEIbHOCTBIO U NEPIEHANKYISIPHOCTBIO IPAMBIX, IIEPECEUEHUEM INPSAMBIX, HAXO0XACHUEM
TOYEK [1EPECCUCHUS.

BreIBOANTE M BIIaJETh ypaBHEHHUEM OKPYXKHOCTU. Mcnosb30BaTh METOJ KOOPAMHAT UL
HaXO0XKJICHUs NIepeceueHl OKpy>KHOCTEH U NpsMbIX. Biaaners Gpopmynamu paccTosiHUS OT TOUKU
710 TIPSIMOH, IUIOIIAJM NapajliesorpaMMa B KOOpJIMHATaX, UMETh MOHITHE 00 OPUEHTHPOBAHHOM
mwiomanu. Ilonp3oBaTbes METOAOM KOOPIMHAT Ha IUIOCKOCTH, IPUMEHATh €0 IPU PELICHUU
FEOMETPUYECKUX M INPAaKTHYeCKUX 3anad. lIpuMeHATs MeToJ KOOpIMHAT B IPAKTHKO-
OpPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Bnagers noHsTHEM BEKTOpa. YMETh CKJIaAbIBaTh M BBIYUTATh BEKTOPBI, YMHOXKAThb Ha
4MCII0, BJIAJETh IPaBUJIAMH TPEYTroJIbHMKAa W Hapauliejgorpamma. Briajnerp npakTH4eCKHUMU
MHTEPIIPETALUSAMHU BEKTOPOB. YBEPEHHO I0JIb30BaThCsl KOOpAMHATaMM BeKTopa. Brnaners
CJIOKCHMEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA Ha YUCIIO B KOOPAMHATAX.

Nmets mpeacraBieHue o 6asuce (Ha IIIOCKOCTH). PackianpiBaTh BEKTOphl MO 0Oasucy.
PacknanpiBaTh BEKTOpPBl CHJI  C IIOMOIIBKO IIPOEUUPOBAHHA M  TPUTOHOMETPUYECKHX
cooTHoOIIeHUH. [IpuMeHATh MOTyYeHHbIE 3HaHUS B MPOCTEHITNX (PU3NIECKUX 3a/1a4ax.

Bnagers noHsATHEM CKaJISPHOIO MPOU3BEACHUS BEKTOPOB, IOHUMATh €r0 NT€OMETPUUECKUIM
CMBICI WU YBEPEHHO IIOJIb30BAaTbCA €ro BBIPAKEHUEM B JEKApPTOBbIX KOOpAMHATaX. 3HATh
TUCTPHUOYTUBHOCTh CKASIPHOTO TMPOW3BEICHHUS M €r0 CBA3b C MpoeuupoBaHueM. [IpuMeHSTH
CKaJISIPHOE IIPOM3BENIEHUE BEKTOPOB JUIsl HAXOXKJIEHUS [UIMH U yrioB. Pemats reomerpuueckue
3aJa4d C IOMOLIBIO CKAJSAPHOIO Ipou3BeneHus. lcnonb3oBaTh CKadspHOE IPOU3BEACHUE
BEKTOPOB B ajireOpanyeckux 1 (pu3nueckux 3agayax.

Bnaners MOHATHSAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, UIMHBI JyTU
OKPYXKHOCTH M paJMaHHON Mephl yria, BBIYMCIATH IUIONIaAb Kpyra U ero yacteid. IloHumars
cMbIca yucia 7. [IpuMeHATh MOoJydeHHbIE YMEHUS MpU PEeIIeHUH MPAKTUYECKUX 3ajad. 3HaTh
MCTOPUYECKHE CBEJIEHUS 00 U3MEPEHNH JUIMHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.

HNmets mpencraBieHue o mpeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxomuths ocu,
LHEHTPhl CHUMMETpUU (UTYp, LEHTPHl MOBOPOTA, HAXOAWUTh KOMIIO3MIMU MPOCTEHIINX
npeoOpa3oBanuil. [I[puMeHATh IBH)KEHUS IIIOCKOCTH MIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

[TpyMeHATh NOJydEeHHBIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMATHUYECKUE MOZEIU IS
3aa4 peajbHOW JKU3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHUS C TMPUMEHEHUEM
noso0Usi U TPUTOHOMETPUUECKUX (PYHKUMH (MOIB3YsICh, TIJie HEOOXOIUMO, KaIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThbI
pecypchl
Hauana reomerpuu. [Ipocreiiiue
1 reoMeTpudecKkue (GUryphl ¥ UX CBOHCTBA. 28 1 Bubmiorexa LOK
" https://m.edsoo.ru/7f415e2e
3MEpPEHHE TeOMETPHUYECKUX BEITHYNH
2 TpeyronbHUKN 19 1 Bubmorexa LIOK
https.//m.edsoo.ru/7f415e2e
3 [TapamnensnocTs. CymMMa yriioB 15 1 bubmuoreka [IOK
MHOTI'OYI'OJIbHUKA https://m.edsoo.ru/7f415e2e
4 [TpstMmoyToNbHBIE TPEYTONIBHUKH 7 Bubnnorexa LIOK
https://m.edsoo.ru/7f415e2e
) ['eomeTrpuueckre HepaBeHCTBa 5 1 Bubmiorexa LOK
https://m.edsoo.ru/7f415e2e
OxpyxxHocTb. 'eomeTpuieckue Mecra
6 Touek. [TocTpoenus ¢ momMoubo HUPKYIIs 18 1 bubnnorexa [IOK
. https://m.edsoo.ru/7f415e2e
U JIMHEUKH
7 [ToBTOpenue, 00001IeHNE, CHCTEMATH3AIIUS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne n/n P Konrtpoannbie | IlpakTudeckue (wicpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 YeThlpEXyroapHUKI 22 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f417e18
2 ITomoOue 16 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18
3 I1nomane 16 1 bubmuoreka [IOK
https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa u Hauana 18 1 Bu6nuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIbI U 4eTHIPEX YTOJIEHUKH, CBS3aHHBIE C
5 20 1
OKPYKHOCTBIO bubmuoreka [IOK
https://m.edsoo.ru/7f417e18
5 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AIUS 10 1 Bu6nuorexa [IOK
3HAHUM https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
1 Pemenue tpeyrosibHuKoOB 22 1 bubmmoreka LIOK
https://m.edsoo.ru/7f41al2c
2 [Tonobue Tpeyroab,HUKOB 12 1 bubnuoreka LIOK
https://m.edsoo.ru/7f41al2c
3 MeTto1 KoOpaUHAT 10 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41al2c
4 Bextopsi 20 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c
5 JnHa OKpY>KHOCTHU U TUIOIIAAb KpyTa 16 1 bubmuorexka [IOK
https://m.edsoo.ru/7f41al2c
6 JIBM>KEHUS TIIIOCKOCTH 10 Bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0606IICHNHE, 12 1 Bu6imoreka [TOK
crucTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

Marematuka.l'eomerpust: 7-9-¢ kimacchel: 6a30BbIii ypoBeHb: yueOuuk/ Aranacsu JI.C., Byrysos B.®.,
Kamomues C.b. u np. Aknroneproe obmectBo «M3narensctBo «lIpocsemenne,2023

YyedHo-MeToau4YecKne nocoous

I'eometpus. 7 knacc. YrimyoneHusiid ypoers / A. I'. Mepaisik, B. M. TlonskoB, AKnmoHepHOE 00IIECTBO
«M3natenscTBO «IIpocBemienuey, 2022

I'eometpus. 8 knacc. YrimyoneHnsiit yposers / A. I'. Mepaisik, B. M. TlonskoB, AKmoHepHOE 00IIECTBO
«M3natenscTBO «IIpocBemnienuey, 2022

I'eomerpus. 9 knacc. Yriy6neHnsiit yposers / A. I'. Mepaisik, B. M. TlonskoB, AKimoHepHOE 00IIECTBO
«M3natenscTBO «IIpocBemenuey, 2022

Mepzmsak A.l'. IlonskoB B.M.;nox pexn. [logonsckoro B.E.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK
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