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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kKak OAWH W3 OCHOBHBIX pAa3JeNOB IIKOJIHHOW MAaTEMaTHKH,
UMEIOIINIA CBOEH IeNbi0 00eCreunTh W3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWI M B3aUMHOE pPACIOJOKEHHE, OMNHPAETCd Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUHUI0. [[eHHOCTh M3ydeHHs TeOMEeTpHH Ha ypOBHE OCHOBHOTO
oOurero o0pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUNUCA YUUTCS MPOBOAUTH
J0Ka3aTeNbHBIC PACCYXKIEHHUS, CTPOUTH JIOTHIECKUE YMO3AKITIOUCHHUS, TOKA3hIBATh
UCTUHHBIE YTBEPXKACHHUS M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJHTH
pacCyXJeHHUsI «OT TPOTHBHOTO», OTIWYAaTh CBOWCTBA OT  MPHU3HAKOB,
dopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HadeHHE OKazaTelabHas
JVHUS UMEET JJIs YrayOaEHHOr0 U3yYeHHsI MaTEMaTHKU.

[enpro M3ydeHus TEOMETPUU SIBIISIETCS UCTIONB30BaHUE €€ KaK MHCTPYMEHTA
IIPH PEIICHUHA KaK MaTEeMaTHYECKUX, TaK U MPAKTUIECKUX 3a/1a4, BCTPEUAIOIIUXCS
B peambHOM ckm3HM. OOydJalImUACSs  JOMHKEH HAYYHTHCS  ONPEACIThH
reOMETPUYECKYI0 (UTypy, OIUCHIBATh CJIOBAMHM YEPTEX MM PUCYHOK, HAWTH
IUIONIab ~ 3€MEIBHOTO  y4YacTKa, pPACCUUTHIBATh  HEOOXOAMMYIO  JJIMHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephl Tapaka IJis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAs, BBIYMCIUTEIbHAS JUHUS B M3yYECHUU TCOMETPHUHU.
[Ipu pemeHun 3amad MPaKTUYECKOTO XapakTepa OOYyYalolIUNUCS YUYHUTCS CTPOUTHh
MaTEMaTUYECKUE MOJEIN  PEATbHBIX KU3HEHHBIX CHUTYyalluid, TPOBOJHTH
BBIUMCIICHHS U OLICHUBAThH aJIeKBATHOCTD MOJYYEHHOTO pe3yibTara.

Oco6eHHOCTh YUeOHOTr0 Kypca YrIyOJIE€HHOIO U3yUYEeHUsS] TEOMETPUM COCTOUT
B TOM, 4TO OOy4arolurecsi He MPOCTO 3HAKOMATCS C ONpPeNeIEHHBIMU OHITHSIMU, a
YBEPEHHO OBIaJeBal0T UMU. CyIIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee rI1yOOKOM YpOBHE, a 00yUaroIIuecs: MPUoOpeTaroT
YMEHHS, TOMOTAIONINEe WM YBEPEHHO IPUMEHATh CBOM 3HAHHWS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeaMeTax, Mpex e Bcero pusuke u nHGOpMaTuke,
a TaKXKe TOJIb30BATHCS TMONYYECHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYCCKUX
3az1ay.

CornacHo yueOHOMY IMIaHy B 7-9 Kiaccax wu3y4aercsi yriayOJEHHBIM
yueOHbIi Kypc «['eoMeTpus», KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3IeIibl
conmepxkanusi: «Hauwama  reomerpum», «TpeyrombHuKn»,  «OKPYKHOCTBHY,
«YerblpéxyronbHUKN», «Ilomobuey, «meMeHTbl TpUroHoMeTpumny, «llnomanu», a
Takke «Meton koopauHaTy», «Bektopbl», «[IpeobpazoBaHus MI0CKOCTH.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 yaca B HeZelni0), B
9 knmacce — 102 gaca (3 gyaca B HEIEIIO).



COJAEP XAHME OBYUYEHUA
7 KIIACC

HayaJjia reomerpun

Hctopuss BO3HUKHOBEHHsS M pa3BUTHA reomMeTpuu. HauanpHble NOHATHA
reoMerpun. Touka, mpsiMasi, OTpe3ok, nyd. [lonsarume 00 akcuome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3auMmHOe pacnosoxxeHue TOYeK Ha NpsMoH. M3MepeHue UIMHBI OTpe3Ka,
PacCTOSIHUE MEXIY TOUKAMH.

[Tonymnockocts u  yroia. Buael yrinoB. HM3MmepeHune BEIWYUMH YIJIOB.
BeprukaneHble u cMexHbIE yribl. [lapaiuienbHble U NEPIEHIUKYISIPHBIC MIPSMBIE.
Paccrosinne ot Touku 10 npssmoit. buccekrpuca yria.

Jlomanas. Bugbel nomaneix. {nuna nomanou. MHoroyronsauku. Ilepumerp
MHOroyrojibHuKa. [[oOHSITHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TMpenCTaBICHUS O PpaBEHCTBE (QUIYp, HUX PACIOIOKECHUH,
CUMMETPHH.

[Ipocrerimme nmoctpoenusi. MHCTpyYMEHTBI 1J1s1 U3MEPEHUN U IOCTPOEHUM.

TpeyroabHuKH

Bunsl TpeyrosbHHUKOB: OCTPOYIOJIBHBIE, NHPSIMOYTOJIBHBIE, TYHNOYTOJIBHBIE,
paBHOOEIpEHHbIE, paBHOCTOPOHHUE. Menuana, OWCCEKTpUca W BBICOTA
TPEYTOJIbHUKA.

PaBencTtBOo TpeyronpHukoB. llepBblii W BTOPOM IIPU3HAKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOENpEHHBIE TpPEYrodbHUKM M HX cBoicTBa. [lpu3Hak
PaBHOOEIPEHHOr 0 TPEYTOJIbHUKA. TpeTHil NprU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoOLIEHUsT MEXKY CTOPOHAMHM W yrilaMH TpeyrojibHuka. HepaBeHCTBO
TpeyrojibHuKa. HepaBeHCTBO O MJIMHE JTOMaHOM.

CummMmerpuunbsie  urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETPHUHU.
[IprMepbl CUMMETPHUH B OKPYKAIOLLIEM MHPE.

IHapanaenbHbie npaMbie. CyMMa yIrii0B MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHHMs O IocTynare EBkimna u
o ponu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reoMerpuu. CBOICTBA U
NPU3HAKK NapaJuieidbHbIX NpsAMbIX. CyMMa yIJIOB TpEyroJibHUKA. BHEMIHWE yriibl
TpeyroibHuka. CymMmMa BHYTPEHHUX YIJIOB MHOTOYTOJbHHKAa M CyMMa BHELIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYTOJbHUKHU

[Ipr3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB. [leprnieHnaukymnsp u
HakJoHHAs. CBOMCTBO MEIMAHBI IPSIMOYTI'OJBHOIO TPEYIOJbHUKA, IIPOBEAEHHON K
runotenyse. [IpsaMoyronbHblid TPEYTOJIbHUK C YTI0M B 30°.

OKpyXKHOCTH



[ToHsATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXXHOCTH U Kpyra: LIEHTp,
paauyc, quamMeTp, XopJa, ux cBoiicTBa. BzauMHoe pacnonoxeHue OKpy>XKHOCTU U
npsmoi. KacarenbHast M cekymass K OKpYXHOCTU. OKpyKHOCTb, BIMCAHHAasl B
yroit. [Ipocreiiime nocTpoeHus ¢ MOMOILIBIO UPKYJIS U JIMHEHUKH.

I'eomeTpuyeckre MecTa TOYEK

[ToHsATHE O reoMeTpuYecKOM MecTe TodeK. [Ipumepbl reoMeTpUYECKUX MECT
TOYEK Ha IUIOCKOCTU. bHcceKkTpuca yriia U CepeAMHHBIN NEPIIECHAUKYISAP K OTPE3KY
KaK TeoMeTpuYecKue mecta TouyeK. ONucaHHas OKpPY)KHOCTb TPEYroJIbHHUKA, €€
HeHTp. MeTos1 reoMeTpUuYecKUX MECT TOUEK MPHU PEIIEHUH FT€OMETPUYECKHX 3a]1ay.

IHocTpoeHus ¢ MOMOIIBLIO HUPKYJIA U JIMHEHKH

Ucropuueckue cemerus. OOOCHOBAHUS MPOCTEUIINX TOCTPOCHHM, STaIlbl
3a/1a4M HAa IOCTPOEHUS, pEUICHUE 3a7a4 Ha IOCTPOEHNE IUPKYJIEM U JINHEUKOM.

8 KUIACC

YeTbIpEéxyroJbHUKN

[Tapannenorpamm, €ro mNpu3HAKK U cBoiicTBa. IIpsMoyroiabHuk, pomo,
KBaJIpaT, UX MpU3HaKUM U cBoiicTBa. Tpamenus. PaBHoOeapeHHas Tpameuus, €€
cBoricTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHss JUHUS TPaNeu.

Cpennsis IMHUSA TPEYrojdbHUKA. METOJ yABOCHUSI MEAUAHbl TPEYTOJIbHHKA.
Teopema o nepecedeHr MeUaH TPEYT OJIbHUKA.

Teopema @aneca, TeopemMa O MPONOPLHOHAIBHBIX OTpe3kax. Teopema
BapunboHa AJ1s1 IpOX3BOIBHOTO YETHIPEX YT OJbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE PUTYPHI.

IHoxoome

[Tongobue TpeyroabHUKOB, Kod(duuueHnt mnomodus. IlpuzHaku mogo0Ous
TPeYrodbHUKOB. [IpuMeHeHne momo0us TpPH pEUIeHUH TEeOMETPUUYECKUX U
MPAKTUYECKUX 3a7a4.

ILiomans

[Tonsitue o mnmomanu. ColicTBa IIIOMAAEeH TEOMETPUUYECKUX GUryp.
[Tpocreitmue GopMyIbl s WIOMAINA TPEYTrOIbHUKA, MapauieiorpaMma, pomoa u
tpaneuuu. [Lnomaau nono06HeIX Guryp. OTHOIIEHKE IIOMIAAEH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUH
MPaKTUYECKUX 33]1a4.

DJIeMeHTbl TPUTOHOMETPHUM

CuHyC, KOCHHYC, TAaHI'€HC M KOTAaHIE€HC OCTPOro yrila NpsIMOYTOJIBHOTO
TpeyroibHuka. Tpuronomerpuueckue Qynkmuum yrimoB B 30° 45° u  60°.
[IponopiuirioHaNIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTOJbHUKH, CBA3AHHBIE ¢ OKPYKHOCTHI0



BrnmcanHble M LEHTpalbHBIE YIJIBI, YIOJ MEXKIY KacaTE€IbHOM M XOpIOM.
Yrael Mexay XOpJaMH M CEKyIIMMHU. BNHCaHHbIE U ONHMCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YEThIPEXYrojJibHUKU. CBOICTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacnonoxxkeHue IByX OKpyxHocten. Kacanue
oKkpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

PenieHue TpeyroJibHMKOB

Cunyc, kocuHyc, TaHreHc yrioB ot 0° nmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO. @opMynibl  TPUBEICHUS. Pewenne
TPEYroJIbHUKOB. TeopemMa KOCHHYCOB UM  TeOopeMa CHUHYCOB. Pemenue
IIPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Peurenne 3a1ay reoOMeTpUUECKON ONTUKH.

Tpuronomerpuueckue bopmynbl IS IUIOIIAAA  TPEYroOJbHUKA,
napayienorpamma, pomoOa, Tpameruu. ®Popmyna [epona. dopmyna rmromanu
BBIITYKJIOTO YETBIPEX YT OJIbHUKA.

Ilogo0ue TpeyroJibHUKOB

Xopnbl W TMOAOOHBIE TPEYrOJBHUKKM B  OKPYXKHOCTH. Teopema o
IIPOU3BENECHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIECHUM OTPE3KOB CEKYILHX,
TeopemMa O KBaJpaTe KacareabHOW. [IpyuMeHeHue npu peneHnn reoOMETPHYECKUX
3ama4d. Teopembl UeBbl 1 Menenas. [loHsiTHE O TOMOTETHH.

MeToa KOOpaAMHAT

VYpaBHeHHE MPSAMOIl Ha TUIOCKOCTH. YTJIOBOH KOA((GUIMEHT U CBOOOTHBIN
YIEH, UX T[EeOMETPUYECKH cMbICia. [lapayienbHOCTP M NEPHEHAUKYISIPHOCTH
PSAMBIX (Uepe3 yriioBoi K03 OUITUEHT).

YpaBHeHHE OKpYXKHOCTH. HaxoxkneHue riepecedeHnii OKPYKHOCTEHM W
IpsAMBIX B KoopauHarax. PopMmysa pacCTOSHUA OT TOYKM 0 mpsmou. Ilnomans
napajuiesiorpaMMa B KOOpAMHAaTaxX, MOHATHE 00 OPHEHTHPOBAHHOM ILIOIIA[IH.
[IpumeHeHne MeTona KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3aja4ax.

BekTopsl

Bekropel Ha miockocth. CloK€HHWE W BBIYMTAHUE BEKTOPOB — MpaBUja
TPEYroJIbHUKA U MapajuieliorpaMma. Y MHOKEHUE BEKTopa Ha unciio. KoopauHatsl
BekTopa. CII0)KEHHE M BBIYMTAHHE BEKTOPOB, YMHO)KEHHME BEKTOpAa Ha YHUCIIO B
KoopauHaTax. [I[puMeHeHrne BeKTOpOB B (pU3MKe, LIEHTP Macc.

[Tonatue o Oasuce (Ha MIOCKOCTH). Pa3no)keHuss BEKTOPOB IO Oasucy.
CkansipHO€ TPOW3BEAEHUE BEKTOPOB, I'€OMETPUYECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHAaTax. JUCTpHOYTHMBHOCTh CKaJsPHOIO IPOU3BEIEHUSI.
CkansspHoe TpoM3BENEHME W IpoenupoBaHue. [IpuMeHeHue CKaJIsIpHOTO



NIPOU3BENCHUS BEKTOPOB Ul HAXOXICHHMS [JJMH W yriaoB. Pemenue
FEOMETPUYECKUX 3a/1a4 C IIOMOUIBIO CKAIIPHOTO IPOU3BEIAEHUS.

JlJInHA OKPYKHOCTH U IUIOLIAAb Kpyra

IIpaBwiIbHBIE MHOTOYroApHHMKH. [[nmmHa okpyxHOCTH. I'panycHas w
paauaHHas Mepa yIyia, BBIYMCICHHE JJIMH AYr OKpyxkHOcTed. [Inmomane kpyra,
cekTopa, cermeHTa. Mcropuueckue cBeieHns 00 N3MEPEHUH JITMHBI OKPYKHOCTHU U
IUIOIAU Kpyra.

JIBHKEHHSA TUIOCKOCTH

Lentpanbuass cummerpus. LlenTpanbHo-cumMmerpuuHbie Gurypsl. [ToBopoT.
OceBasg cummerpusi. OuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOHM OCH.
[TapautenbHbIi IEpEHOC.

[lonsitue nBHXeHHs U ero cBoiicTBa. PaeHcTBO (uryp. Ilpossrenus
CUMMETPUM B TPUPOJE, >KUBOIMCH, CKYJbNTYype, apxurekrype. Kommoznuuum
IBWOKEHUH (mpocTteimue npuMepsl). [[puMeHeHre B reOMEeTpUUECcKHX 3aadax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS INPOrpaMMbl IO MAaTEMaTHKE
XapaKkTEepU3yKTCs B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMA

IIPOSIBJICHUEM HMHTEpeca K NPOLUIOMY M  HACTOALIEMY POCCHUCKOU
MAaT€MAaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTUKEHHMSIM  POCCHICKHX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUU B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

TOTOBHOCTBIO K BBITMIOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U PEaTU3alii €ro
npaB, TMPEICTAaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIEHUM, NPOLEAYp TpakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKIEHHUIO 3TUYECKHUX MPOoOJIeM, CBA3aHHBIX
C IPaKTUYECKUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHMEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) TPYyA0BOr0 BOCIIMTAHUS:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHWM MPAKTUYECKUX 3a7ad
MAaTeMaTU4YEeCKOM HaIIPaBJIIEHHOCTH, OCO3HAHUEM BAaXXHOCTH MaTEMaTHU4ECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM JUIS YCHEIHOW MpodeccroHanbHOM
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHANBUIYAIbLHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3¢cTETUYECKOTr0 BOCTIMTAHMS:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEIICHUM, pPaCCYXIECHUW, YMEHUIO BUICTbH
MaTE€MAaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTel HAYYHOI'O NO3HAHUA:

OpUEHTAlMel B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YETOBEKa, MPUPOIBI U
o0miecTBa, MOHMMaHUEM MaTEeMaTHUYEeCKOM HayKuh Kak c@epbl 4eIoBeYecKOn
NEATEIbHOCTH, JTAloOB €€ Pa3sBUTHUS W 3HAYMMOCTH JJISI PA3BUTHUS LMBWIN3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMATHYECKOW KYJIbTYpOM KaK CPEICTBOM
NIO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMM MCCIIE0BATEIbCKOMN NEATENbHOCTH;

6) ¢puznueckoro BocnuTaHus, (OPMHUPOBAHHMS KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOI0 0J1ArONOyYHUs:



TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3l0pOBbsl,  BEJIEHHMsS  3J0pOBOro  oOpasa JKM3HU  (340pOBOE  IHUTAHUE,
cOaaHCUPOBaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryiaspHas (usnueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
paBa Ha OLIMOKY M TaKOTO K€ IpaBa JpPyroro 4eiaoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpUEHTAllMEll HA IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM I PEIICHMs 3a1ad
B 00JIaCTH COXPAaHHOCTH OKpPYXAIOIIeH Cpebl, IUIAHUPOBAHHS TIOCTYIKOB U
OLICHKM HMX BO3MOXKHBIX IOCJIEACTBUI I OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
r7100a1bHOI0 XapakTepa dKOJIOrMUECKUX IPo0JIeM U IyTeH UX pelIeHMs;

8) aganTanuM K M3MEHAWIIUMCS YCJIOBUSM CONMAIBHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEONPEAENEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU 4Ye€pe3 MPaKTUUYECKYIO AESITENbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTBHCSA y APYTUX JIOJed, MpUoOpeTaTb B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIBITA IPYTHUX;

HEOOXOJIUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, (HOPMYIUPOBATH WIEH,
HOHATHUS, TUNOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YUCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JAE(PUIHUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUIO KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATb
NpUHUMAEMble PEUICHUS] W JEUCTBUA, (POPMYIUPOBATH M OLICHUBATH PUCKH U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHUs MpOrpaMMbl MO0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0y4aronierocs Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pPe3yJIbTaThI, XapaKTepU3yIOIIHECs OBIIJICHHEM YHUBEPCATbHBIMHU
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHUBEPCAJbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JCHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiicTBHUS
ba3oBble JJornueckue JaeicTBu:

BBISIBIISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIC TMPHU3HAKKM MAaTEMATHUYECKHUX
O0OBEKTOB, TIOHATHM, OTHOIICHUH MEXIy IOHATHSAMH, (OPMYIUPOBATH
OTIpE/ICIICHMSI TIOHSATHM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIH,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU ITPOBOJMMOTO aHAJIN3a;



BOCIPUHMMATh,  (OpMyaupoBaTb U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIEC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX W YTBEPKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JienaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUU (MpsSMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSTENBHO JOKA3aTeNbCTBA MAaTEMAaTHYECKHX
(dakToOB, BBICTpaMBaTh APryMEHTAIUIO, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJl MaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccykJIeHus;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUaHTOB  pEUIEHUs, BbIOMpaTh HaumboJee MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBare/ibCKHe AeHCTBHSA

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIieMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE W JaHHOe, (hOpMHUPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

OPOBOJUTH IO CaMOCTOATEIbHO COCTABJICHHOMY IUJIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXITY COOOM;

CaMOCTOSITEILHO (HOPMYJIMPOBATHL OOOOIIEHUST U BBIBOJBI IO pPE3ysibTaTaM
OPOBEIEHHOIO  HAOJIONEHUS, HUCCIEAOBAHMS, OKCIIEPUMEHTa,  OLICHUBAaTh
JIOCTOBEPHOCTD IOJIyUEHHBIX PE3YJbTAaTOB, BHIBOJIOB U 0000IIEHUI;

IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IIPOLIECCA, A TAKKE BBIABUTATh
NPEAIONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBJISITH  HEIOCTATOYHOCTh U M30BITOYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOAMMBIX ISl PEIICHUS 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHbBIX BUAOB U (OPM IpE/ICTaBIICHNUS,

BbIOWpaTh (Qopmy mpencTaBieHUuss WHGOpPMAIMM W WLTIOCTPUPOBATH
peliaeMble 3a/1a4l CXeMaMu, TuarpaMMaMi, MHON rpaduKoil 1 uX KOMOWHAIUSIMU;

OLICHMBATh HAAE&KHOCTh MH(DOpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KomMMyHHMKaTHBHBIEC YHHMBEpPCaJbHbIe Y4eOHbIC 1CHCTBHSA:



BOCIIPHHUMATH U (POPMYIUPOBATH CY)KICHHUS B COOTBETCTBUHU C YCIOBUSIMHU H
HeNssMUA OOIICHMsSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX U TUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAYy pEUIeHUs 3a/audu,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTAT;

B X0/€ OOCYXKIEHHs 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOyieMbl, penaeMoil 3ajaud, BBICKA3bIBATH WJEM, HAIIEJICHHbIE HA TOUCK
pEIICHHs], COIMOCTAaBJIATh CBOM CYXKICHHUS C CYXICHUSMU JPYTUX YYaCTHHKOB
auanora, oOHapyXHBaTh PAa3IMYUE U CXOJCTBO MO3UIMH, B KOPPEKTHOH (opme
dbopMynupOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJICTAaBIIATh PE3YJbTAThl PEIICHUS 3aJla4u, SKCIIEPUMEHTA, UCCIIEI0BaHMS,
NIPOEKTa, CaMOCTOATENHHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3aj1a4y
NpPE3eHTALMN U 0OCOOCHHOCTEH ayITUTOPHUH;

MOHMMAaTh M HCIIONB30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOU
paboThl MpU pEUICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3ajad, NPUHUMATh Ielb
COBMECTHOM JESATENHHOCTH, IUTAHUPOBATH OPraHU3alUI0 COBMECTHON padoTHI,
pacnpenensiTe BUAbBI paboT, JAOroBapUBaThCs, 0OCYKIaTh MPOLECC U pPe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBIIOJHITH CBOK 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
KayecTBO pe3ysibTaTa M KayeCcTBO CBOETO BKJIaJa B OOIIMH pe3ylbTaT 1o
KpUTEPUSIM, CHOPMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

PeryqsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CHUTYAIMSX,
OPUEHTHUPOBATHLCS B PA3IUYHBIX MOAXOJAX MPUHATHUS peUIeHU (MHIUBUAYATbHOE,
TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3a1add (WIA €ro
4acTh), BBIOUpATh CMOCOO pEIICHUS ¢ YYETOM HUMEIONIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
penieHnii ¢ y4€TomM HOBOM MH(OpMAaIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIEcca U pe3yibTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a7jauu, CAMOMOTHBAIIMU U pedIIeKCUu;

IpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHE pPE3yJibTaTa JEATEIbHOCTU MOCTABJICHHON 1ETU U
YCJIOBUSIM, OOBSACHATh MPUUUHBI JTOCTHXKEHUS WIIM HEJIOCTUKEHUS 11€711, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh SMOIMU TMPU H3YYCHUH MATEMAaTHYECKUX OOBEKTOB W (DaKTOB,
JaBaTh HMOIIMOHAIBHYIO OIIEHKY pPEeIIeHUs 3a1auH.

HPEAMETHBIE PE3YJIBTATBI

K kxoHiry 00yueHus B 7 kiaacce 00ydarOUUCs NOTYYUT CIAEAYIOIINE MPEAMETHBIE
pEe3ybTaTHI:

PacniosHaBaTh UM3yd€HHBIE TIE€OMETPUYECKHE (QUIYpbl, ONpPENEIITh UX
B3aMMHOE pacrojoXkeHne, U300paxarb TIeoMeTpUyYecKue (QUryphl, BBIIOIHSITDH
YEPTEKU MO YCIOBUIO 3amadd. M3MepsATh JMHEHWHBIE W YIVIOBBIE BEJIMYMHBI.
Pemrats 3a1auu Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEIUYUH YTJIIOB.

Jlenate NPUKUAKY U OLICHKY JIMHEWHBIX U YIJIOBBIX BEIUYHUH IIPEAMETOB B
peaIbHOW KU3HHU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pa3mepsl 3THX
O00BEKTOB M0 NOPSAAKY BETUYHHBI.

Crpoutsb 4epTeXH K TEOMETPUUECKUM 3a]1a4aM.

Ilonp30BaTbCsd NPU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, MCIOJIB30BaTh
OPU3HAKHU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTrOJIbHUKOB IPH PEIICHUH 3a1a4.

[IpoBOAUTE JOTMYECKUE PACCYKAEHUS C HCIOJIB30BAHUEM T'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCAd IIPU3HAKAMHM PABEHCTBA IPAMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEAMaHbl, IPOBEAEHHOM K  THUIOTEHY3€  IPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Omnpenenars napajiebHOCTh NMPSIMBIX C TIOMOILBIO YIJTIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTs napamuieabHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM 0 TOUEK APYroM NpsIMOM.

Pematp 3aauun Ha kaeT4yaTon Oymare.

[IpoBOANTH BBIUKCIEHHUS U HAXOJUTh YHUCIIOBbIE UM OYKBEHHBbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJayax C MCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
[IEpECEYCHUN JBYX IapajuIC/IbHBIX MPsAMBIX CEKylled. Pemars npakrudeckue
3a71a4M Ha HAXOXKIECHUE YIJIOB.

Bnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensartsb
OMCCEKTPUCY YIJla U CEPEIUHHBIN NEPIEHIUKYIISP K OTPE3KY KaK Fr€OMETPUYECKHUE
MecTa Touek. [lonb3oBaThes moHsiTHEM reomerpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTeNbCTBE NT€OMETPUYECKUX YTBEP)KICHUN U IPU PELICHNUHU 3aa4.



@opMyIMpOBaTh OMNpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpIbl U IUAMETPa
OKPY’KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. ¥ METh JOKa3bIBaTh U IPUMEHSTh
9T CBOMCTBA IPH PELICHUM 3a]a4.

Bianers moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb
HaxXoauTh €€ HeHTp. Jloka3bIBaTh U UCHOIb30BATH (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTrOJbHUKA MEPECEKAIOTCs B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
NIEPIEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE.

Bianers noHsTHEM KacaTelbHOW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPIEHANKYJIIPHOCTU KacATENbHOM M pajuyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JIoKa3bIBaTh pPaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, MPOBEAEHHBIX W3
OITHOW TOYKH, U IPUMEHATH 3TO B PEILICHUU T'€OMETPUYECKUX 3a1ad.

Jloka3plBaTh M TPHUMEHATH MPOCTEHIINE T'E€OMETPUYECKHE HEPABEHCTBA,
NOHUMATh UX NMPAKTUYECKUMN CMBICIL.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHMSI C ITOMOIIBIO LIUPKYJISA U
JIVMHEWKH.

K koHmy oOydenus B 8 Kkiacce OOydYarOIIMHCA TONYYUT CICAYIOIINE
IIPEeIMETHBIE PE3yJIbTaThI:

Pacmo3naBaTh OCHOBHBIC BHIBI YETHIPEXYTOJIBHUKOB, WX JJICMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMHM IPHU PELICHUU T'€OMETPUYECKUX 3aaad. PaznuyaTh
NpU3HAKK U CBOMCTBA Mapajuienorpamma, pomoa u npsiMOyToJIbHUKA, JT0KAa3bIBATh
WX W YBEPEHHO NMPUMEHSTH MPHU PEIICHUN TEOMETPUIECKHX 3a]1a4.

Hcmonp30BaTh CBOMCTBA TOYKHU TIEPECCUCHUS MEAMAaH TPEYTOJIbHUKA (IIEHTpa
Macc) B peUICHUH 3a1a4.

Bnaners moHsiTMeM cpenHel JTUHUU TPEYrOJIbHUKA U TPAINelud, MPUMEHSThH
X CBOWCTBAa TpPHU PEIICHHH TEOMETPUYECKUX 3aaad. lcmonp3oBaTh Teopemy
dajteca ¥ TEOpEMy O MPOMOPIHOHATBHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

Pacmno3naBaTh I1EHTpAIbHO-CUMMETPUYHBIE (DUTYpPHl U HCIOIB30BAaTh HX
CBOMCTBA TIPH PEIICHUH 3a71a4.

Brnanerp monsTHAMHU TIOA00MS TPEYroabHUKOB, Kod(duimeHta moaodus,
COOTBETCTBEHHBIX DJIEMEHTOB MOAOOHBIX TPEYrOJIbHUKOB. MIMeTh nipenicraBienue o
npeoOpa3oBaHuU MMOA00US U 0 TOMO0OHBIX (urypax. Ilomp3oBaThCcs mpU3HAKAMEU
oI00MsI TPEYTrOJIbHUKOB MPU PEIMICHUH TEOMETPUYECKUX 3amad. J[oka3wiBaTh U
NPUMEHATh OTHOILIEHUS MPONOPLMOHATILHOCTH B MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mog00Me B MPAKTUUECKUX 3aa4ax.

BeiBomuth ¥ UCHONB30BaTh MpocTeiimue (QopMyiabl IS [JIOIIAIH
TpEeyrojiibHUKa, NapaiesorpaMmma, pomoa u Tpaneuuu. BeraucisTs (pa3iuyHbIMU
crnoco0amMu) IUIOWIAJh TPEYroJbHUKA ¢ TUIOMAAM MHOTOYTOJBHBIX  (UTYD
(MonB3ysiCh, TN HEOOXOAUMO, KAJIbKYJIATOPOM). 3HATh OTHOIIEHWE IUIONIa/eH



NOI00HBIX (DUTYp W TPUMEHATH MPHU pElIeHUH 3a1ad. [[puMeHsATh MoTydeHHBIS
YMEHHS B IPAKTUYECKHUX 3a/1adax.

[Tonb3oBaThesi Teopemoit [ludaropa npns pemieHuss TEOMETPUUYECKUX U
npakTUYecKux 3amad. CTpouTh MaTEMaTHYECKYyI0 MOJIeh B MPAKTHYECKHUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JITTUHBI.

Brnaners mMoOHSATHEM BIUCAHHOTO U IEHTPAJBHOTO VyIia, Yyria MExXIy
KacaTeJIbHOU M XOpJOM, ONMCAHHOM M BIMCAHHOM OKPYKHOCTHU TPEYIOJIbHUKA U
YeThIPEXYTOJIbHIKA, IPUMEHSATh UX CBOWCTBA MPH PEIICHUH 3a]1a4.

[IpuMeHsATh TONyYeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTH MaTEMaTHYCCKUE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HH U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TOJA00US U TPUTOHOMETPHUH (TMOIB3YSACh, TJAE HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoH1y o0yuenus B 9 kyacce o0yyaromuiics MOIyYUT CIAEAYIOUIUE MPEIMETHbIE
pEe3yJIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (QYHKIIMU OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («pelieHue
NPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTs (C MOMOIIBIO KAIBKYISTOPA) AJIUHbI
U YTJIbI 1J19 HETAOJUYHBIX 3HAYCHUM.

[Tonb3oBaThecs popMyliamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAXOXJIECHUS COOTHOLIEHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHSTHh UX JJIS
HAXOXKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELUICHUM TE€OMETPUYECKUX 3ajad. [IpuMeHsTh mNOlydeHHBIE 3HAHUS IIPU
pELICHUU NMTPAKTUYECKUX 3a7a4.

[IpuMeEHATh TPUTOHOMETPUIO B 33/1a4aX Ha HAXOXKICHUE IUTIONIA1, BEIBOJUTD
U BIIQJIETh TPUTOHOMETPUUECKUMHU (OPMyJIaMH JUIsl TUIOMIAAM TPEYTOJIbHHKA,
napajyiesiorpaMma, pomoa, Tpareinu, BEIBOJUTh U MPUMEHSITH (opmyny ['epoHa u
dbopmyiy AJisl TUIOMIAU BBITYKIJIOTO YEThIPEXYTOJIbHUKA.

Nmers mpeacTaBieHHE O TOMOTETUHM, IMPUMEHATh B MPAKTUYECKUX
CUTyalUsX.

Hcnonp3oBaTh TeopeMbl UeBbl 1 MeHenas npu perieHruy 3aaay.

Hcnonb3oBaTh TeEOpeMbl O BIHMCAHHBIX VIJIAX, YINIAX MEXAY XOpAaMH
(CeKyIIMMHM) U yTiie MEXIY KacaTeJIbHON U XOpI0¥M NpH pElIeHUH T€OMETPUIECKUX
3a7a4. JloKa3pIBaThb M IIPUMEHATH TEOPEMBI O IMPOU3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIHX, O KBAJIPATE KaCATEIbHOM.

Brnanerp moHsTHEM KOOpAMHAT Ha IUJIOCKOCTH, paboTaTh C ypaBHEHUEM
npsiMO  Ha TUIOCKOCTH. Bramers mNOHATUSIMU  yriaoBoro koddduimenta u
CBOOOJHOTO YJI€Ha, MOHUMATh MX TEOMETPUYECKUN CMBICI M CBSI3b YIJIOBOTO



ko3 (dulMeHTa ¢ BO3paCTaHHMEM M YOBbIBAHUEM JMHEHHOW QYHKIUU. YMETh
pemiatb METOAOM KOOPAMHAT 3aJayd, CBS3aHHbIE C MapAJUIEIBHOCTBIO U
NEPNEHIUKYJIAPHOCTBIO MPSAMBIX, MEPECEUYEHUEM NPSIMBIX, HAXOKICHHEM TOUYEK
IIepECEUYCHUSI.

BeiBomuTeh M BIAneTh ypaBHEHUMEM OKPYKHOCTH. Mcmonp3oBaTh MeETOA
KOOpAMHAT [JJIs HAXOXACHUSA NEPECEUEHUN OKPYKHOCTEW W mNpsAMbIX. Braaers
dbopMynamMu paccTOsSHUS OT TOYKH JO MPSMOM, IUIOMIAAM MapajuieiorpaMMa B
KOOpJMHATaX, MMETh NOHATHE 00 OpHEHTHMPOBAaHHON IUomanu. Ilomp3oBaThes
METOAOM KOOPJIHMHAT HAa IUIOCKOCTH, MNPHUMEHATh €ro IIpu  PEIICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a1ay. [IpuMeHAT MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3aa4ax.

Brnanerp monsTHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOXKaThb Ha YHCIIO, BIAJETh IPABWIAMHU TPEYTrOJbHUKA W Iapajuleorpamma.
Bianerp nmpakTUYECKMMU WMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATAMU BEKTOpa. Bragerb CIOXEHHEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOXEHUEM BEKTOPA Ha YUCIIO B KOOpIUHATAX.

Nmetp npencrapienue o 0asuce (Ha mI0ckocTH). PackiaabsiBaTh BEKTOPHI MO
O0asucy. PacknaapiBaTh BEKTOPHI CHJI C TOMOIIBIO  MPOCHUPOBAHUA U
TPUTOHOMETPUUYECKUX COOTHOWICHUM. IIpuMEHATH IONy4YeHHbIE 3HAaHHS B
OpocTENNX PU3NYECKUX 3a/1ayax.

Biianerp NOHSATHEM CKalspHOTO IPOU3BENECHHUS BEKTOPOB, MOHHMATh €ro
FEOMETPUYECKUA CMBICII W YBEPEHHO IOJb30BATHCA €r0 BBIPAKEHHUEM B
JIeKapTOBBIX KOOpAMHATaX. 3HATh JAUCTPUOYTHBHOCTH CKAJISIPHOTO MPOW3BENCHUS
U €ro CBA3b C NMpoeuupoBaHUEM. [IpUMEHATH CKaIpHOE MPOU3BEAEHUE BEKTOPOB
JUIS. HAXOXKAEHUs UIMH U yriaoB. Pemars reoMerpuyeckue 3aJayd C MOMOIIBIO
CKaJISIPHOIO ITpOM3BeIeHUsA. VCronp30BaTh CKaIsipHOE NMPOU3BEACHUE BEKTOPOB B
anredpandecknx u GU3NIECKUX 3a7avax.

Bianerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TYTH OKPY>KHOCTH M PaJUaHHOW MEpPHI yIila, BBIYUCIATH IUIOIIAAb Kpyra U
ero vyacren. [lonumare cmbicin uncna m. [I[puMEHATh NONyYEHHBIE YMEHUS IIPU
pEIICHNH TPAaKTHYECKUX 3aJad. 3HATh UCTOPHUUYECKHE CBEIACHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U1 IIOIIAH KPYTa.

Nmerps mnpencraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JBHXKEHHUSX.
Haxonute ocu, HEHTPHl CUMMETpUH (UTyp, I[EHTPHI MOBOPOTA, HAXOIUTh
KOMIIO3UIIMK MPOCTEUIINX MpeoOpa3zoBanuil. [IpuMeHSITh JBUKEHHS TLJIOCKOCTU
IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJIEJIN IS 3a/1a4 peajbHOU JKU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BBIYUCICHUS



C NpPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKLIMHA (MONIb3YysCh, TIE
HEO00XOUMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonTpoasnsie | IIpakTnueckune (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchbl
Hauana reomerpuu. Ilpocreimme
1 reoMeTpudeckue GUrypsl ¥ X CBOHCTBa 28 1 bubmmorexa LIOK
p P ' https://m.edsoo.ru/7f415fdc
H3MepeHne reoMeTpu4eckiux BeITUIruH
but6mmoreka [IOK
2 T 1 1
PEyrofRHiic o https://m.edsoo.ru/7f413e80
3 [TapannensHocTts. CymMMa yrioB 15 1 bubmuoreka [IOK
MHOT'OYTOJIbHUKA https://m.edso0.ru/7f413e80
4 [IpssMmoyTonbHBIE TPEYTOABHUKHU 7 bubmorera [JOK
pAMOYT peyr https://m.edso0.ru/7f413e80
bu6moreka [IOK
5 r ) 1
SOMCTpITCCItic HiepaseroTna https://m.edsoo.ru/7f413e80
OxpyxxHOCTb. ['eomeTpruyeckue Mecta
6 Touek. [locTpoeHus ¢ MOMOUIbIO ITUPKYIIS 18 1 Bubamorexa [IOK
. P HIBIO THPIKY https://m.edsoo.ru/7f413e80
U JIMHEHKHN
7 [ToBTOpenue, 00001IeHNE, CUCTEMATH3ALHS 10 1 bubmmorexa [LIOK
3HAHUI https://m.edsoo0.ru/7f413e80
but6mmoreka [IOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80

8 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bubmuotexa [IOK
L HerbipexyrombHiticn 22 L https://m.edsoo.ru/7f413e80
bubmuorexa [IOK
2 Honobue 16 L https://m.edso0.ru/7f413e80
bu6nmoreka [IOK
3 Mhomazs 16 L https://m.edsoo0.ru/7f413e80
4 Teopema Iudaropa u nHavana 18 1 bubnnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f413e80
5 VYTIIBl ¥ 4EeTBIPEX YT OJIbHUKH, CBA3aHHBIE C 20 1 bubnnoreka [IOK
OKPYKHOCTBIO https://m.edsoo.ru/7f413e80
6 [ToBTOpeHue, 00001IeHNE, CHCTEeMAaTH3AIINS 10 1 bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/7f413e80
bu6mmoreka LIOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0 https://m.eds00.ru/7f413e80



https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80

9 KIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HauMeHnoBaHue pa3iejioB H TeM nuppoBbIE
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bceero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
. Petetme TpeyrombHuKo 22 ! https://m.edsoo.ru/7f413e80
bubmuorexa [IOK
2 Tonobue Tpeyrompimion 12 L https://m.edso0.ru/7f413e80
bu6nuorexa [IOK
3 M 10 1
CTOA ROOpAHHAT https://m.edso0.ru/7f413e80
bu6mmoreka [IOK
4 B 2 1
CKTOPbI 0 https://m.edsoo.ru/7f413e80
bubnunorexa LIOK
> JLmiia OKpYIKHOCTH 1 MTOMIAAE KpYTa 16 1 https://m.edso0.ru/7f413e80
bu6mmoreka [IOK
1
6 JIBHOKCHHS ILIOCKOCTH 0 https://m.edsoo.ru/7f413e80
7 [ToBTOpenue, o6o00IIEHKE, 12 1 bu6nmorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f413e80
bu6nmmorexa [IOK
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0

https://m.edsoo.ru/7f413e80



https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
https://m.edsoo.ru/7f413e80
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https://m.edsoo.ru/7f413e80
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

VYuebnuk ['eomerpust 7 — 9 knaccsol (6a30Bbiii ypoBenb) JI.C.AtanacsH,
B.®.byry30B, C.b. Kagomues, AxkunonepHoe o0mectBo «M3aaTenbeTBo

«[IpocBemenuney 2023

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
A.Il.LEpmoBa, B.B.I'ono6opoasko, CamocTosiTeNbHbIE U KOHTPOJIbHBIE pa0OThI

JK.H. MuxaiisioBa, AITOPUTMBI — KJIFOY K PELICHUIO 3a]1a4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

v' http://window.edu.ru — Poccuiickuii 0611e00pa3oBaTeIbHbIN MOPTAI, EAMHOE OKHO
JIOCTYyTIa K 00pa30BaTeIbHBIM PECypcam.

v https://resh.edu.ru - MarepakTHBHBIE YPOKH [0 BCEMY IIKOJILHOMY KypCy ¢ 1-ro mo
11-i kyIacc My4IIuX YIUTEICH CTpaHbl MPea0CTaBisieT «Poccuiickas 3JeKTpOHHAs
IIIKOJIAY.



