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PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3acemanuu HIMO Ha IeJCOBETE JTAPEKTOP IIKOJIBI
l'aznsosa E.II. Kocruna H.B. Koctuna H.B.
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ot «30» aBrycra 2024 r. ot «30» aBrycra 2024 r. ot «30» aBrycra 2024 r.

Pabouas nporpamma

no '’EOMETPUU

TSI 00YHAKIIUXCS € 32/1ePKKOH MCUXHYECKOT0 Pa3BUTHS
(BapuaHT 7)

7-9 KJIACCBHI

c. Kusnep, 2024 r.



I[TOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamma 1o TreoMeTpuu sl OO0ydYaromuxcs ¢ 3aJep>KKOi
ncuxudeckoro pasputus (mamee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHUs MOATOTOBIEHAa Ha ocHoBe denepanbHOr0 rocyIapCTBEHHOTO
o0pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO o0miero oOpazoBanms ([Ipukas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O0O0),
denepanbHOM aanTUPOBAaHHONW 00pa30BaTENBLHOM MPOrpaMMBbl OCHOBHOTO OOIIIETO
oOpa3oBaHus Uid OOy4alOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbS
(ITpuxa3z Munnpocseuienus: Poccun ot 24 Hosiopst 2022 . Ne 1025), @enepanbHoit
paboyeil mporpamMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO y4eOHOMY MpEIMETY
«Anrebpay, denepalibHOW MPOrpaMMbl BOCIIUTAHMS, C YUETOM PACTPEICICHHbBIX
Mo KJjlaccaM MpOBepsieMbIX TpeOOBaHUM K pe3ynbraraM ocBoeHus DenepaibHOM
aJanTUPOBAHHON 00pa30BaTeNIbHON MPOTrpaMMbl OCHOBHOTO 00I1IeT0 00pa3oBaHuUs
JUTsT O0YYaIoIUXCsl ¢ 3a/IEPKKOM IMCUXUYECKOTO pa3BuTHs. B paboueil mporpamme
YUTEHbI UJIeU U ToJIoKeHUsT KOHIenIuu pa3BUTHsI MaTEMaTHYECKOTO 00pa30BaHuUs
B Poccuiickoit @enepannu.

Hesu n3yyeHust yueOHOIo Kypca

OOmue nenu wuszydeHust ydeOHOro kypca «l'eomerpusi» 3akiIO4aroTcs,
IpEXKIe BCETO B TOM, YTO HA YPOKaX r€OMETPUH 00YUaroIUiiCs yUUTCsA POBOJUTh
JIOKA3aTeJIbHBIE PACCYKIEHHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUECHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS W CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusl «OT TIPOTHUBHOIO», OTIMYaThb CBOWCTBA OT  IIPU3HAKOB,
dbopmynupoBath OOpaTHBIE yTBEpKIEHHA. B oOydeHMM YMEHHUIO pacCykaaTh
COCTOMT Ba)KHOE BOCHUTATEIbHOE 3HAYEHHE H3YUYECHHS] T€OMETPHUM, MpHUCYIIEe
MMEHHO OT€YECTBEHHON MAaTEMaTUYECKOH IIKOJIE.

BTopoii menbr0 H3ydeHUS T€OMETPUHU SIBISETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTPEYAIOUIMXCSI B peajbHOM  KU3HU. ITOMY COOTBETCTBYET BTOpa,
BBIYMCIIUTENbHAS JIMHUS B MU3YYEHHHM F€OMETpHM B 1IKosie. [[ns 3Toro yuyurento
pEeKOMEHJlyeTcsl ~ MoAOupaTh  3aJaud  IPAKTHYECKOro  Xapakrepa  JJis
paccMaTpuBaeMbIX T€M, YUUTh OOYYArOIIMXCS CTPOUTHh MaTeMaTHYECKHUE MOJENH
peanbHbIX JKU3HEHHBIX CHUTyalHUWd, IPOBOJWUTH BBIYUCIEHUS W OLICHUBATh
aJIeKBaTHOCTh IOJIy4YEHHOro pesynbrarta. KpailHe BaXHO MOAYEPKHUBATH CBS3H
r€OMETPUHU C JPYTUMH MPEAMETAMHU, MOTUBUPOBATH HCIIOJIb30BATH ONPENEICHUS
reOMETPUUYECKUX (PUTYp U MOHATHM, AEMOHCTPUPOBATh MPUMEHEHHE TOTYyYEHHBIX
yMEHUM B (U3MKE U TEXHHMKe. OJTH CBs3M HauOoyiee SpKO BHUIHBI B Temax
«Bektopbl», «TpUroHOMETpUYECKHE COOTHOLICHUS», «MeToj KOoOpAMHAT» W
«Teopema Iludaropa.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydebHOMYy TuIaHy B 7-9 Kiaccax wu3ydaercss y4eOHBIM Kypce



«I"eoMeTpus», KOTOPBII BKIIOYAET CIEIYIONINE OCHOBHBIE PA3/Eibl CONCPIKAHUS:
«'eomerpruueckue GUTypl M HX CBOWCTBa», «l3MepeHue TeoOMETPUYECKUX
BEIIMUMH», a Takxke «JlekapToBBl -KOOPJAWHATHI Ha IUIOCKOCTH», «BeKTopbi»,
«JIBmxenus miockoctn» U «IIpeodpazoBanus mo100us».

YueOHbIll IJIaH TpeaycMaTpuBaeT HM3ydeHHE TEOMETpUM Ha 0a30BOM
YpOBHE, UCXO/s M3 HE MeHee 68 yd4eOHBIX 4acoB B y4eOHOM TOJly, BCETO 3a TpHU
rojia o0yueHusi — He meHnee 204 Jacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «'EOMETPUSI»
(ITO TOJIAM OBYUYEHUST)
7 KJIACC

Havanpnele mowaTus reomerpuu. Touka, mpsMas, OTPE30K, Jyd. YTOIL
Bunasl yrios. BeprukansHble M CMexHbIE yIubl. buccekrpuca yrna. Jlomanas,
MHOT'OYroJibHUK. [[apaienpsHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

*CuMMerprdHbie (Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpHH™ .
IIprMepbl CUMMETPHUH B OKPYKAIOLEM MUPE.

*(OCHOBHBIE TOCTPOEHUSI C TOMOUIBIO LIUPKYJIS U TUHEHKU ™.

Tpeyronbuuk.  Beicota, Menuana, OuccekTpuca, HUX  CBOMCTBA.
PaBHOOEpEeHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepasenctBo
TPEYrOJIbHHUKA.

CBoiicTBa W TPU3HAKK PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoicTBA W MNOpPHU3HAKKM NapajuieapHbIX IpsAMbIX. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA.

[IpsMoyrosbHbIM  TPEYroabHUK. CBOMCTBO MEIMAHBl MPSIMOYTOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
IPSAMOYTOJILHBIX TPEYTOJBHUKOB. [IpAMOYTOIBHBIN TPEYTOJIBHKK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoubllieM yriie U OOoJbLlel CTOpPOHE TPEyTOJIbHHKA.
[leprieHIUKYJIAp U HAKIIOHHAS.

*T'eomeTprueckoe MecTo TodeKk.* buccekrtpuca yria u cepeauHHBIMI
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopJla W JHaMETp, HUX CBoiicTBa. B3aumHoe
PaCIIOIOKEHUE OKPYKHOCTH M mpsiMoM. KacarenbHast M cekylnass K OKPYKHOCTH.
OkpyXHOCTb, BIIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

UYereipéxyronpHuki. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHble
clly4ad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U

1
3H€CI) n gajiee * * 0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX TPOBOAUTCA B O3BHAKOMHUTEIIbHOM IUIAHE. Heuaror
CaMOCTOATEIILHO ONPEACIIACT 00BeM n3y4aeMoro Marepualia.



cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBA © NPU3HAKH.
[IpsiMmoyroJibHAas Tparneuus.

*Merton ynBoenus Meauansl. LleHTpanbHas cuMMeTpus.

Teopema daneca u TeopeMa O MPONOPLUUOHAIBHBIX OTpe3kax. CpelnHue
JIMHUY TPEYTroJbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKA.

[Tomobue TtpeyroabHUKOB, Ko3(duiumeHT noaodus. IlpusHaku momoous
TpeyroybHUKOB*. [IpuMeHeHne nogo0us mpu peleHuy MPaKTUYECKUX 3a/1ay.

CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. DopMynbl Ui IUIOMAIH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIIOMaaAeH
noTI0OHBIX (QUTyYp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
Oymare.

Teopema Ilugaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOro yrijia MPSIMOYTOJBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. [pUTOHOMETpUUECKHE (DYHKIIUU
yrioB B 30°, 45° u 60°.

BrniucanHble W IEHTpalbHBIE YIJIBI, YTOJd MEXAY KacaTeIbHONM U XOPAOM.
Yrael  Mexay XopgaMd M CeKyllMMH. BrnucaHHble W ONUCaHHBIC
YETBIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue AByX OKpykHocteil. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc yriaoB or 0° go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne TtpeyroiasHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCcKHX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CUHYCOB.

*TIpeoOpazoBanue nogodus. [lono6re coOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa 0 mNpPOM3BENEHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOI™.

Bekrop, mmmHa (MOmyib)  BEKTOpa, COHAMpaBJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAMpPaBJIECHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJa BeKTopaMu. Pa3nokeHue BEKTOpa Mo JIBYM
HEKOJIJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOoBbI KOOpJIMHATHI HAa IJIOCKOCTH. *YpaBHEHHS MNPAMOU™* U
OKPY>KHOCTH B KOOpJHMHATaX, MEpeceYeHUue OKPYNKHOCTEH U MpsMbIX. Meton
KOOPJIMHAT U €ro MPUMEHEHUE.

[IpaBunbHbIE MHOTOyroJIbHUKH. JlimHA OKpykHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHWE JJIMH Iyr OkKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

*JIBU>KEHHSI TUTIOCKOCTH M BHYTPEHHUE CUMMETpPUHU (QUTYp (dJIEeMEHTapHbIE
npeactasienus). [lapannensubiii nepenoc. [ToBopot™.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O ITPEIMETA «I'EOMETPU»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIN A

JInYHOCTHBIE pe3yabrarbl OCBOCHHS IMPOrpaMMbl [0  MaTeMaTHKE
XapaKTEpU3YIOTCSA:

NATPUOTHYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM HWHTEpeca K MPOLUIOMYy M HACTOAIIEMY POCCHUHCKOU
MAaTE€MaTWKH, [EHHOCTHBIM OTHOWIEHHWEM K  JOCTMXKEHUSAM  POCCHMCKHX
MAaTE€MaTUKOB M POCCUMCKOM MAaTE€MaTUYECKOW IIKOJIBI, K HCIIOJIB30BAHHUIO JTHUX
JOCTIDKEHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

rPa’KIAHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00sI3aHHOCTEN IpaKJaHUHA U peanu3aluu ero
opaB, IMpPEICTAaBICHHUEM O MaTreMaTHYeCKHUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLELYp TpakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXACHUIO ITHUECKUX MPOOIEM, CBI3aHHBIX
C IIPAaKTUYECKUM IIPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHMEM BAaKHOCTH
MOPaJIbHO-3TUYECKUX IIPUHIIMIIOB B JEATEIBHOCTU YUYEHOIO;

TPYAOBOE BOCIIUTAHHE:

YCTaHOBKOW Ha aKTHMBHOE Yy4YaCTHE B pEIICHUM IPAKTHYECKHUX 3a7ad
MaTEMaTUYECKOW HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMATHYECKOTO
o0pa30BaHusl Ha MPOTSKEHUU BCEH KU3HU JUIsl YCIEIHOW MpodecCHOHaTbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM UHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUA U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYeCKOe BOCIMTaHHe:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajad, pPEIIECHUH, pacCyKICHHH, YMEHUIO BHUJIEThb
MaTeMaTU4YeCKue 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 IIO3HAHMSA:

OpPHUEHTALlME B JEATEIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
IpECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI Y€JIOBEKa, MPUPOABI U
oOliecTsa, MOHMMAHUEM MaTeMAaTUYECKOM HayKh Kak cdepbl YeIoBEYECKOU
JEATEIIbHOCTH, 3TAllOB €€ Pa3BUTUS W 3HAYUMOCTH U1l Pa3BUTHS LMBWIM3ALINH,
OBJIAZICHUEM SI3BIKOM MAaTE€MATHKU U MAaTEMaTU4YECKOW KYJIBTypOW KaK CpPEICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM IMPOCTEUIINMHU HABBIKAMHA HCCIEN0BATEIbCKON
NEATEIbHOCTH;

¢puznyeckoe Bocnuranue, ¢GopMuUpoBaHHE KYJLTYPbl 310POBbA M
IMOLMOHAJIBHOIO 0JIATOMOTY YU

TOTOBHOCTBIO IPUMEHATh MAaT€MATUYECKHE 3HAHHWS B HHTEpECax CBOErO
37I0pOBBS,,  BEICHHUS  3I0poBOro  oOpa3a JKWM3HM  (3A0pPOBOE  IHTAHUE,
cOaMaHCUPOBAaHHBIA PEXKUM 3aHATUH M OTAbIXa, peryaspHas Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKAa pPeQIIEKCUH, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOIo K€ MpaBa JPyroro 4eJoBeKa;



IKOJI0OTHYeCKOe BOCIIUTAHME!

OpHUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYECKUX 3HAHUM AJIs pelIeHus 3a1a4
B 00JacTH COXPaHHOCTH OKpYXarollel cpenpl, IMJIaHUPOBaHUS IOCTYIKOB U
OLIEHKM KX BO3MOXKHBIX IOCJIEJACTBUHI JJIsl OKpYXAlOUIeHd Cpeibl, OCO3HAHUEM
100aJIbHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U MyTel UX PEIICHNUs;

ajanTanus K M3MEHSIOIMIUMCH YCJOBHUSIM COLUAJBHOW W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MPUOOpETaTb B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS1, HABBIKK M KOMIIETEHIIUH U3 OIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHHM, B TOM YHCIE
dbopMynHupoBaTh HIEH, TOHITHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBbI30B, TPeOyIOIIUNA KOHTPMEpP, KOPPEKTUPOBAThH
OpPUHUMAaEMble peIleHusT U JeHCTBUS, (OpPMYIUpOBaTh U OLICHUBATH PUCKU U
HOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3y/ibTaThl:

B pesynbrate 0CBO€HHS IPOrpaMMbl 10 MaTEMAaTHKE HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanusi y oOyyatomerocs c¢ 3IIP  Oymyr cdopmupoBaHsl
MeTanpeIMETHbIE pe3yabTarsl, XapaKTepU3YIOIIHECs OBJIaJICHUEM
YHHUBEPCaTbHBIMU MO3HABaTEIbHBIMU JICUCTBHUIMM, YHHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMU ~ JICHCTBUSIMH W YHHMBEPCAJbHBIMU  PETYIATUBHBIMHU
NIEUCTBUSIMHU.

OBiageHne  yHUBepCAJbHbIMH  Y4eOHBIMH  NO3HABaTeJIbHBIMH
NEHCTBUAMM:

yCTaHaBIUBAaTh MPUYUHHO-CJIEICTBEHHBIE CBS3M B XOJI€ YCBOCHUS
MaTeMaTHYeCKOro MaTepuaia;

BBISIBJISITh JCPUIUT AaHHBIX, HEOOXOAMMBIX JI PELICHUS MOCTABJIECHHOM
3a]auH;

C TIOMOIIbIO YUUTEJIs BHIOMpPATh CIOCOO pelIeHHs MaTeMaTH4YeCKOW 3a/1aduu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

NPUMEHATh W TPEeoOpa3oBBIBATh 3HAKM W CHMBOJIBI B XOJE PCUICHHS
MaTeMaTUYeCKHX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U IaHHOE NIPU PEIICHUU MaTEMaTUYEeCKOM 3a1auH;

NOHUMAaTh W MHTEPIPETUPOBATh MH(OPMALIUIO PA3TUYHBIX BUIOB B (Popm
MPE/ICTABIICHHUS;

WUTIOCTPUPOBATH peliaeMble 3a71auu rpa)uuecKuMU CXEMaMHu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHMMATh M HCIOJIb30BaTh MAaTeMAaTHUYECKUE CpEeACTBA HArJIIHOCTH
(rpaduku, nauarpaMMbl, TaONMIbBI, CXeMbl W JAp.) Uil  WUIIOCTpaluH,
UHTEpIIpeTaly, apryMEHTaI|H.



OBiajeHne yHUBEPCAJbLHBIMH  Y4€OHbIMH KOMMYHHMKATHBHBIMU
NEeUCTBUSAMMU:

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIE€STEIBLHOCTh C
YUYHUTEIEM U CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJIEUCTBOBATh M HAXOJUTh 0OIIMEe CcrocoObl paboThl; paboTaTh B
rpynmne: HaxoIuTh 00Ilee penieHrue W pa3peliarb KOHGIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3UIMKI U yu€Ta UHTEPECOB; CIyIIaTh NapTHEPA; GOpMyIUpPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BOSHUKHOBEHHE KOH(MDIMKTOB MPU HATMYUHU PA3HBIX TOUYEK
3peHHusl M paspemiath KOH(QIMKTH HA OCHOBE y4€Ta MHTEPECOB U MO3UIUI BCeX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOKO MO3ULUI0O U KOOPAWHHUPOBATH €€ C MO3ULUSAMU
NapTHEPOB B COTPYIHHUYECTBE MPU BBIPAOOTKE OOLIEro pElIeHHs] B COBMECTHOMN
NEATEIbHOCTH;

BBINOJIHATH CBOIO YacTh pabOThI, TOCTUraTh Ka4eCTBEHHOI'O pe3yJbTaTa U
KOOPJMHUPOBATh CBOM JICUCTBUS C IPYTUMH YI€HAMU KOMaH/bL;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa B OOLIUI MPOJYKT.

OBianenue YHHMBEpPCAJIbHBIMH yueOHbIMH peryJssTUBHbIMHU
NeHCTBUSIMU:

CTaBUTbH 1IEJH, BHIOMPATh U CO37aBaTh AJITOPUTMBI JJIsi PEIICHUS y4€OHBIX
MaTEeMaTUYECKHUX MPo0IeMm;

IJIAHUPOBATH U OCYLIECTBIIATH JI€ATEIBbHOCTh, HAIPABIECHHYIO HAa PEIICHHE
3aJ1a4y UCCIIEeI0BATEIbCKOIO XapaKTepa.

dopMynupoBaTh W yIEpKUBATh y4yeOHYHO 3ajJady, COCTABJIATh IUIAH U
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYUIECTBJISITh KOHTPOJIb MO 00pa3lly M BHOCUTh HEOOXOIUMBIE
KOPPEKTUBBI;

KOHTPOJUPOBATh TMPOIECC U PE3yJNbTaT y4yeOHOM MaTeMaTH4eCKOM
NEATEIbHOCTH;

aJIecKBaTHO OIICHMBAaTh MPABUWJIBHOCTh WJIM OIIMOOYHOCTH BBITOJHEHHUS
y4eOHOH 3a7aun, €€ OOBbEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTHU €€
pelIeHus;

CJIMYaTh CIOCOO JACHCTBUS U €ro pe3yJbTaT ¢ 3aJaHHBIM 3TAJIOHOM C LIEIbI0
OOHapy>KEeHHUsI OTKJIIOHEHUH U OTIMYHMA OT 3TAJIOHA.

OpelBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpU PELICHUU
y4eOHOM 3a71a4u;

NOHUMATh MPUYHHBI, IO KOTOPHIM HE ObLI JTOCTUTHYT TpeOyeMbIil pe3ysibTart
NEeSATEIbHOCTH, ONPEEATh NO3UTUBHBIE U3MEHEHUSI U HaNpaBlIeHUs, TpeOyrolre
nanbHeIen padoThl,

PEryJIUpOBaTh CIIOCOO BBIPAKEHUS SMOLIHIA.



IINTAHNPYEMBIE ITIPEIMETHBIE PE3YJIbTATBI OCBOEHMA
KYPCA «'EOMETPUS» (IIO TOJAM OBYUEHHA)

OcBoenue yueOHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI JOKHO OOecreynBaTh JOCTIKEHUE CIEAYIOIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Pacmo3naBaTh W3y4YeHHBIE TEOMETPUYECKHUE (UTYPBI, OIPEACTATh HX
B3aMMHOE PAaCIOJIOKCHHE, H300pakaTh T'€OMETPUUYECKHUE (UTYPHI; BBIMOTHATH
YEepTEXKU [0 YCIOBUKO 3amaud. M3mepsATs JIMHEHWHBIE W YIJIOBBIE BEIIMYMHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henaty rpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEIUYHH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CtpouTh YepTex M K TEOMETPUUECKHM 3ajayaM (C HCIOJIb30BAHUEM
CMBICIIOBOM OIMOPBI: HABOSIIUE BOMPOCHI U/UIIK aJIrOpUTMa YUEOHBIX ICUCTBUI).

[Tomp30oBaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCHOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBoaNTE NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWAHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTrOJbHUKA, B PEIICHUM TEOMETPUYECKUX 3a7ad (C HUCIOJIb30BaHUEM
3pUTEIHLHON HATTISAHOCTU /UK BepOAIbHON OTIOPHI).

OnpenensiTh MNapauieIbHOCTh MOPSIMBIX € TOMOUIIBIO YIJIOB, KOTOpPBIE
oOpasyeT ¢ HUMHU cekymag. OnpenensaTh NapalieIbHOCTh MPAMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemrars 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOAUTh YHUCIOBbIE M OyKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH JIBYX MApAJUICIBbHBIX MPAMBIX CeKyulend. Pemare mnpakThydeckue
3a7]a4M Ha HaXOXKJICHUE YTJIOB.

NmeTh npeacTaBiieHUE 0 TOHATHE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpOBATH OMNPEICICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3T CBOWCTBA MPHU
pELICHUY 3a1a4.

OpueHTUpPOBATHCS B  MOHSATUSIX: ONUCAHHAs OKOJO TPEYroJbHHUKA
OKPYXHOCTbB, IIEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE
dbakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIMHHBbIC MEPIEHIUKYISAPbl K CTOPOHAM TPEYTrOJIbHUKA
MIEPECEKAOTCS B OJTHOU TOYKE.



OpueHTHpOBAaThCSI B TIOHATHSX W ONEPUPOBATH Ha 0a30BOM ypOBHE:
KacaTelibHasg K OKPYXXHOCTHM, T€OpeMa O MEPHEHIUKYISIPHOCTH KacaTelIbHON H
pannyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

HNmeTh npencTtaBiieHUE O MPOCTEHIINX T€OMETPUUECKUX HEPABEHCTBAX, HUX
MPAKTUYECKOM CMBICIIE.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TTIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U
JIMHEUKU.

8 KVIACC

Pacno3HaBaTh OCHOBHBIE BHUIbl YETBIPEXYTOJBHUKOB, WX JJEMEHTBHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpPOBATHCS B MOHATUH — TOYKH MEPECEUCHUS] MEUAH TPEYTOJIbHUKA
(LieHTpa Macc) B pelieHrr 3a1ad.

Brnanetrs nmoHsiTueM cpeiaHel JIMHUU TPEYroJIbHUKA U Tpareluuu, NPUMEHSTh
UX CBOMCTBAa IIPU pEIICHUWM NPOCTEUIIMX TIeOMETPpUYECKUX 3anad. Mmertsb
npeacrasieHue o teopeMe Paneca U TEOpEME O MPOIMOPLUOHAIBHBIX OTPE3KaX,
OPUMEHATh WX JJs PEIICHHUsS MNPAaKTHYECKUX 3aaad (C Omopod Ha 3PUTEIbHYIO
HarJIsIHOCTD).

[IpuMeHATh NpU3HAKU TOJO00USI TPEYrOJLHUKOB B PEIICHUU HECIOKHBIX
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTbes Teopemoit [ludaropa mns pemieHuss reoMETPUUECKUX |
MPAKTUYECKUX 33/1a4.

Brnaners mnoHATHSMH CHHYCa, KOCHMHYyCa M TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroiabHuKa. [101630BaThCsl STUMH MOHATUSIMU Ui PEIICHUS
MPaKTUYECKUX 3a/a4 (IpU HEOOXOIUMOCTHU C OMTOPON HA AJITOPUTM TIPaBUIA).

Boruucnars  (pa3nuuHbIMM - criocoO0amu) (C  OMOpPOM Ha CHpPaBOYHYIO
MH(OpPMAIMIO) IUIOIIAJb TPEYrOJbHUKA M IUJIOMIAJd MHOTOYTOJBHBIX (UTYD
(MONB3ysACh, TI€ HEOOXOAUMO, KABbKYIATOpOM). [I[pUMEHATh OJIy4eHHbIE YMEHHUS
B MIPAKTUYECKHX 3a/layax.

Brnagere MOHATHMSMHM BIOUCAHHOTO W LEHTPAJIBHOTO YIJIA, HMCHOJb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MeXAy XOpAaMH (CEKyLIMMU) U YIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUH NPOCTENIINX FE€OMETPUUECKUX 3a1a4.

Brnanets MOHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIIEHUN MPOCTEUIIINX 3a/1a4.

[IpuMeHsATh MOMy4YeHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEJH ISl 3a/1a4 pEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSCh, TJE HEOOXOAMMO,
KJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOIUTh C WX
MOMOIIIBIO  Pa3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJHHOTO TPEYTrONbHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPa) AJIUHBI



Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHU.

[Tonb3oBaTbesa popMynamMu MPUBEIAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXKJIEHHUSI COOTHOIICHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO MH(DOpPMAIIHIO).

Hcnonb30BaTh TEOpEMBbI CHHYCOB M KOCUHYCOB JIJIsl HAXOXACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («pPEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IMPHU
pelIeHUH MPOCTEHIITNX TEOMETPUUECKHX 3a]1ay.

Brnagerp moHsTHSAMH — npeoOpa3oBaHHsS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOHS MTPOU3BOIBHBIX
buryp, ymMeTp BBIYHCIATH [UIMHBI M HAaXOOUTh YIJIbl y TMOMOOHBIX ¢uryp (Imo
QITOPUTMY y4eOHBIX NercTBHiA). [I[puMeHsATh cBOWCTBa MOA00US B MTPAKTUYECKHUX
3aa4ax. Y MeTh MPUBOJUTH MPUMEPHI OJOOHBIX (GUTYP B OKPYKAIOLIEM MHpE.

[lonb3oBaTbca TeopeMaMH (MO BU3YaJbHOM OMNOpPE) O MPOU3BENCHUH
OTPE3KOB XOPJ, O MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHMMATh MX IF€OMETPUYECKUN U (hU3HUECKUd
CMBICJ, TNPUMEHSATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTH CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJIUH U YTJIOB.

[Tonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHSTh €ro B
PELICHNN T€OMETPUYECKUX U MPAKTUUECKUX 3a]ad.

Bnagers mOHATHSAMH NPaBUIBHOIO MHOTOYIOJIbHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTU OKPYKHOCTU M PaJMaHHONW MEpHI YIJia, YMETh BBIYUCISATH IUIONIANb
Kpyra M ero yacteil (c omopodl Ha crnpaBouyHyro uH(popmaiuio). IlpumeHsTh
MOJTyYE€HHBIC YMECHHSI B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETpUU (DUTYp, NMPUMEHATH IBHIKECHHUS
TUTOCKOCTH B MPOCTEUIITNX CIydasiX.

[IpuMeHsTh MOTydYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTHUECKHE
MOJIEIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IM0A0OUS U TPUTOHOMETPUUECKUX (PYHKIMH (IOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 knace (He MeHee 68 u)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4acoB)
Mpocreiimme |IIpocreifime reomerpuyeckue OOBEKTHI:  TOYKH, | POPMYJIMPOBATH OCHOBHBIE NOHATHUS U ONPEAEICHHUS.
reoMeTpuYecK |IpsIMBIE, JIyYH U YIJIbl, MHOTOYT'OJIbHUK, JIOMAHas. Pacno3sHaBaTh M3ydeHHBIE T€OMETPUYECKHE (QUTYPHI, OMpPeNeasiTh X B3aUMHOE
ue Gurypsi CMeKHBIE U BEPTUKAJIBHBIC YITIBI. pacIioyio’KeHNe, BBIMOJHIATH YEPTEXK IO YCIOBUIO 33a/1a4yM (C HMCIIOJIb30BAaHHEM
U HX cBoiicTBa. | PaboTta ¢ npocTelimmu yepTexamu. CMBICIIOBOM OITOPBI: HABOJISIIME BOTIPOCH W/WIIM JITOPUTMA YU€OHBIX IEHCTBU).
HN3mepenue W3mepeHne  JIMHEHHBIX W YIVIOBBIX  BesnuuH, | [IpoBoauThH NpOCTEMIINE IOCTPOEHUS C IIOMOILUBIO LIUPKYJIS U JIMHEHKH.
reoMeTpuYecK |BBIYMCIICHHE OTPE3KOB M YTJIOB. HN3mepaATH JIMHEHHBIE U YIJIOBBIE BEIMYHMHBI F€OMETPUYECKUX M IPAKTUYECKUX

HUX BCJINYUNH
(14 4)

[lepumerp u miomaab QUIyp, COCTaBICHHBIX U3

PSIMOYTOJIBHUKOB.

00BEKTOB.

OnpenenasaTh «Ha TJa3» pa3Mepbl pEaTbHBIX OOBEKTOB, MPOBOAMTH TPYOYIO
OILICHKY UX Pa3MepoB.

PemaTh 3a1a4n Ha BRIYUCIICHHE JJIMH OTPE3KOB U BEJIMYWH YTIIOB.

Pemarhb 337241 Ha B3aUMHOE PACIOIOXKEHHE T€OMETPUIECKHUX (QUTYD.
IpoBoauTh KIACCH(PHUKAIMIO YIJOB, BBIYUCIAATH JHHEHHBIE W  YIJIOBBIC
BEIUYUHBI, NMPOBOJIUTH HECJI0KHbIE HEOOXOIUMBIC JIOKa3aTeJIbHbIE
pacCyXICHHS.

3HaKOMHTbCS C UCTOPUEH pa3BUTHS TeOMETPHH.

TpeyroabHuku
(22 v)

IlonsiTHE O paBHBIX TPEYTOJIbBHUKAX W IEPBUYHBIC
NpPECTaBICHUS O PaBHBIX (KOHTPYIHTHBIX) (Urypax.
Tpu npru3Haka paBeHCTBA TPEYTOJIbHUKOB.

IIpu3Haky paBeHCTBA IPSIMOYIOJIBHBIX TPEYTrOJILHUKOB.
CBOICTBO MeIMAHBI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOOeIpeHHBIE M PAaBHOCTOPOHHUE TPEYrOJIbHHUKH.
[Tpu3Haku 3l CBOICTBa PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.

[IpotuB OonbIIe CTOPOHBI TPEYrOJbHUKA JICKUT

Pacno3HaBaTh Tapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX 4YepTexax (c
yKa3aHHeM IPU3HAKOB) MPH HEOOXOAUMOCTHU C BU3YaJIbHOU OMOPOii.
BoiBoauTh cieacTBUsA (PaBEHCTB COOTBETCTBYIOUIMX 3JIEMEHTOB) U3 PABEHCTB

TPEYTOJIbHUKOB.
®opMyJIMpPOBATH OIIpEeIeJICHUS: OCTPOYTOJIHOTO, TYNOYTOJILHOTO,
NPSIMOYTOJIBHOTO,  PaBHOOEIPEHHOT0,  PABHOCTOPOHHETO  TPEYrOJbHHUKOB;

OHMCCEKTPUCHI, BBICOTHI, MEHaHbl TPEYTOJbHUKA; CEPEAMHHOIO MEPHEHANKYIISIpa
OTpe3Ka; IepuMeTpa TPEYTroJIbHUKA MPU HEOOXOAUMOCTH C OMOPOW Ha alrOpUTM
IIpaBHIIa.




OOJIBIINI YTOI.

[Tpocreiimue HEpaBEHCTBA B TEOMETPHH.
*HepaBenctBo TpeyroasHuka. HepaBeHCTBO 10MaHOI*.
[IpsAMOYTOIBHBIN TPEYTONBHUK ¢ YIiIoM B 30°.

[TepBble TOHATHS O 10KA3aTEILCTBAX B FEOMETPHH.

®opMyIHpoOBaTh CBOWCTBA U MPU3HAKH PABHOOEPEHHOTO TPEYrOJIbHUKA.
CTpouTh 4epTEXH, pelmiaTh 3aJa4yM C IIOMOIIBIO HAaXOXKIECHUS PaBHBIX
TPEYTrOIbHUKOB.

IIpumeHsITH NPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB B 3a/1a4ax (C
WCIIOJb30BAHUEM CMBICIIOBOW OMNOpPBI: HABOJALIME BOIPOCHl W/WUJIHM alrOpUTMA
y4eOHBIX JICUCTBHI).

Hcnonb3oBaTs 1U(POBEIE PECYPCHl AJS HMCCJIETOBAHUSI CBONCTB H3y4aeMBIX
dburyp.

3HAKOMUTBCS € HCTOPHEll pa3BUTHUS T€OMETPUH.

Hapanaeabns! |[lapamiensHble npsAMsle, uX cBoUCTBA. HakpecT | @opMyJIMpOBATh NMOHATHE IAPAJLICIBHBIX IPSAMBIX, HAXOAUTH I[PAKTUYECKUE

e npsiMbIe, JeXallKue, COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbI | IPUMEPBI.

cymma yriioB | (oOpa3oBaHHbIE IIpU IEpeceueHUM NapajienabHbIX | MU3yyaTh CBOMCTBA yIrioB, 0Opa30BaHHBIX IPU IEPECEUCHUU MapajuleIbHbIX

TPEeYroJbHUKA |IPSIMBIX CEKYIIEH). IPSIMBIX CEKyIIEn

(14 9) IIpu3Hak mnapauiesIbHOCTU NIPSAMBIX 4Yepe3 paBeHCTBO |IIpoBoauTh goka3zatenbcTBa. @OpMYyIHPOBATH TeopeMy  IapaJlLIEIbHOCTH
paccTOssHUN OT TOYeK OJHOM MpsAMOMl 110 BTOPOH |IBYX MPSAMBIX C MOMOIIBIO YIJIOB, 0OpPa30BaHHbBIX MPU MEPECEUEHUH ITUX MPSIMBIX

IPSAMOA. TPEThEN IIPSIMOIA.

CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. BbIyucasaTs CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHHKA.

BHelHue yribsl TpeyroiabHUKa HaxoanTh 4nciI0Bble U OYKBEHHBIE 3HAUEHUS YIJIOB B TEOMETPUYECKHX 3a7ayax ¢
HCIIOJIb30BAHUEM TEOPEM O CyMME YIJIOB TPEYIOJbHHUKA U MHOTOYT'OJIbHHKA.
3HAKOMMTBCS C MCTOPHeEl Pa3BUTHUSA T€OMETPUU.

OxpyxHocTh | OKpYXHOCTb, XOpJbl W JAMAMETPBI, HMX CBOWCTBA. | DOPMYJHPOBATH ONpeaeSeHHsI: OKPYKHOCTH, XOP/bl, IMaMeTpa U KacaTelbHOU
U KpYT. KacarenbHas k okpyxHOCTH. OKpYKHOCTb, BIIMCAHHAA | K OKpYXKHOCTH. M3y4aTh UX CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
I'eomerpuueck [B yron. *Ilonstue o I'MT, npumeHenue B 3anadax.|HcciaenoBaTh, B TOM UHCIIE HMCHOJIB3YS HU(POBbIE pecypehbl: OKPYKHOCTB,

M€ MOCTPOeHHsI
(14 4)

buccektpuca W cepelMHHBIM NEPNEHIUKYJIAP Kak
reOMEeTPUUYECKHE MECTa TOUEK™.
OKpy’KHOCTb,  OIIMCAaHHAas  OKOJIO
BrincanHasi B TpeyroJibHUK OKPY>KHOCTb.
ITpocreiimune 3a1auu Ha TOCTPOEHUE.

TPEYrOJIbHUKA.

BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH, BIINCAHHOU B YI'OJI; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX

*Ucnoan3oBath Meron I'MT nams gokasaTenbcTBa TEOPEM O IEPECEUEHHUH
OHMCCEKTpPUC YIJIOB TPEYTOJbHUKA U CEPEIMHHBIX MEPHEHAUKYISIPOB K CTOPOHAM
TpeyroibHHKa ¢ momoiisio ['MT.*

OBJjaieBaTh NOHATUSIMH BIIMCAHHOW M ONTMCAHHON OKPYKHOCTEHN TPEYroJIbHHKA,
HAXOAMTh LIEHTPBI OTUX OKPYKHOCTEU C OIIOPOM Ha AITOPUTM IIPAaBUIIA.

Pemiate OCHOBHBIE 3aJa4d  HA MOCTPOEHHE: YIJIA, PABHOIO JaHHOMY;
CEPEIMHHOIO IEPIEHIUKYISIpa JaHHOIO OTpPEe3Ka; MpsSMOM, MPOXOIAIIEH dYepes




JAHHYIO TOYKY W TEPIECHIUKYJSPHOW JaHHOW MPSMON; OMCCEKTPUCHI TAHHOTO
yIiia; TPEYroJIbHUKOB [0 Ppa3JIMYHBIM 3JEMEHTaM IIpu HEOO0XOAUMOCTH C
HaIIpaBJAIOIIECH IOMOILIBIO.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA N€OMETPUMU.

[MoBTOpEHME,
00001IeHnne
3HaHM (4 1)

[ToBTOpeHre u 0000IIEHNE OCHOBHBIX TOHSATUH W
METO/IOB Kypca 7 Kiacca.

PemaTh 3agaum Ha MOBTOPEHUE, WJUIIOCTPUPYIOLIUE CBSA3M MEXKIY pPa3IudHbIMHU
4acTsAMH Kypca.

8 kiacc (He meHee 68 4)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCs

4acoB)
Yeroipéxyrous |[lapamnenorpamm, ero npusHaku U cporictsa. Yactaele | U300paxaTh 1 HAXOAMTh Ha YepTeXaX YETHIPEXYTOJbHUKH PA3HBIX BUIOB U UX
HUKH cllydyau MapajuleJorpaMMoB (IPSIMOYTOJBHUK, POMO, [3JI€MEHTHI.
(12 9) KBaJpaT), MX MpPU3HAKU U CBoOHcTBAa. Tpanenus.| DopMyJauMpoBaTh OmpeaeeHHs: apajuieIorpaMMa, IMpsSMOYroJIbHUKA, pomoa,
PaBHOOOKasI M IPSMOYTOJIbHAS TpareLuy. KBajiparta, Tpamnelnu, paBHOOOKOH Tpaneunu, NpsMOoyrojabHOM Tpanenuu.
*¥Y nBoenue Meauansl. LlenTpanbHas cuMMeTpus™ Hcnonb3oBaTh npM pemieHUM MNPOCTeHIIMX 3aJa4 INPU3HAKM U CBOMCTBA:
napajiesiorpaMMa, MpsMOYrojibHUKa, pomOa, KBajapara, Tpamneluuu, paBHOOOKOH
Tpaneuuu, NpsMOyroJbHOM TpaneruH.
IIpumeHsTH MeTOA YABOEHHS MEIUAaHbl TPEYroJIbHUKA C ONOPON Ha alrOpUTM
MpaBuIa.
Hcnoan3zoBath 1U(GPOBBIE pecypchl U HCCIEIOBAHUS CBOWCTB HM3y4aeMbIX
¢uryp.
3HAKOMHUTBCS C UICTOPUEN pa3BUTHS reOMeTPHUH.
Teopema *Teopema @aneca U TeopeMa O MPONOPLHOHATLHBIX |[IpOBOAMTH MOCTPOEHHsI C MOMOIIbIO LMPKYJIS U JIMHEWKH C HCIOJIb30BaHHE
®dajeca oTpe3kax.™ Teopempl Dajileca M TEOPEMBI O NPONOPLUUOHAIBHBIX OTPE3Kax, CTPOUTH

U Teopema o
MPONMOPIOHA

Cpenssiss TMHUS TpeyroJibHUKa. Tpaneuus, e€ cpenHss
JIMHUAA.

4eTBEPTHIN MPOMOPIUOHATIBLHBIA OTPE30K C OMOPOM Ha 3PUTENBHYIO HATJISTHOCTb.
Haxoauth m1OJ00HBIE TPEYrOJILHUKH HAa TOTOBBIX YepTEX)axX C YyKa3zaHUEM




bHBIX *TIponiopruoHaIbHbIE OTPE3KH, MIOCTPOCHHUE | COOTBETCTBYIOIIMX IPHU3HAKOB TMOJO0OMS NpU HEOOXOJUMOCTH C BH3yalbHOU
0Tpe3Kax, YEeTBEPTOrO MPONOPLUOHAIBHOIO OTPE3KA. OTIOPOH.
No100HbIe CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. Pemartp 3agaum Ha MOAOOHBIE TPEYrOJBHUKH C MOMOIIBIO CAMOCTOSTEIHLHOTO
TpeyroabHuku |[lonoOHble TpeyronbHuUkH. Tpu mnpu3HaKa NOJOOMS |IOCTPOCHUS 4YepTekEeM M HAXOXKIEHHA MOJOOHBIX TPEYrOoJbHUKOB IIpU
(15 4) TpeyroJibHUKOB™. [IpakTuueckoe npuMeHeHHeE. HEO0OXOIMMOCTH C HAMPABIISIONICH TOMOIIIBIO.
I[IpoBoauTh A0Ka3aTeJbCTBA C UCIOJb30BAHUEM IPU3HAKOB  11000Us
HECJIO)KHBIX T€OMETPUYECKHX 3a/1a4 C OITOPO Ha aJrOPUTM YUEOHBIX ACHCTBUI.
IlpumeHsITH MOJIyYEHHBIE 3HAHUA IPU PEHICHUH TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a]a4 IPU HEOOXOIMMOCTH € HAIPABJISIOLIEH TOMOIIBIO.
3HAKOMHUTBLCH € UCTOPHEH PA3BUTHUS TEOMETPUH.
IInomans. [TonsiTe 06 00MIEl TEOPHUHU TUIOIIA/IH. OsianeBaTh MEePBUYHBIMHM MPeACTABIEHUAMH 00 oOmIel TeopuM IJIOUIAIU
Haxo:xnenune |Popmyisl TUIS iouaau TPEYroJbHUKA, | (Mepbl), (POPMYTHPOBATH CBOMCTBA IIOLIA/IU, BBISICHATD UX HATJISAHBIA CMBICIL.
JIoma e napajuiesaorpamma. *OTHOLIeHHE rromazei | [I[pumensaTs GopMyInbl Mmioniaay mapauiesorpaMmma, TPeyrojibHUKa, TPArenu ¢
TPeyYroJbHUKO |TPEYrOJIbHUKOB C OOLIMM OCHOBaHHMEM WJIM OOIEH | 0Iopoii Ha CIIpaBOYHYIO MH(OpMAaIHIO.
B BBICOTOI. IpumeHsTL GOpMYIIBI TUIONIAIN BBITYKJIOTO YETHIPEXYTOJIBHUKA Yepe3 AuaroHaain
u Beruucnenne riomaneil  ciIokHBIX  (QUIYp depe3 |U Yroia MeXJy HUMH C OIOpOi Ha CIPaBOYHYIO HH(POPMALIUIO.
MHOT0YT0JIbHBI | pa30reHne Ha YacTH U JOCTpOoeHue. ™ Haxoaute 1uiomamu  ¢uryp, u300paxEHHBIX Ha KileT4aroil Oywmare,
X ¢uryp. [Tnomaau ¢uryp Ha kieTdaToi Oymare. HCNOJIb30BaTh Pa30MeHNe Ha YaCTH U JJOCTPOCHHUE.
ILnomanu [Tnomaau nono6HbIX uryp. Beruucnenue rmomazaei. | Pa3oupaTs npuMepsbl UCIOIB30BaHUS BCIOMOraTeIbHON IO A PELICHUs
MOX00HBIX 3ajaun ¢ MpaKTMYECKUM cojiepkaHueM. *PelieHue |reomMeTpuueckux 3ajaad.
¢uryp 3a7ad  C IOMOIIBI0  MeTojAa  BcromoraTenbHol | HaxoauTs miiomaan noJo0HbIX GUTyp ¢ ONOpOi Ha CIIPAaBOYHYIO HH(POPMAIHIO.
(14 9) TUTOIIAIH. * BoruncasiTe 1II0Ia1 pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
Pemathb 3a1aum Ha TUIOIMIAb C IPAKTUUECKUM COAEPKAHUEM IOCIIE COBMECTHOTO
aHaJIn3a.
Teopema Teopema ITudaropa, e€ nokazarenbcTBo U nNpuMeHeHue. | Popmynuposate Tteopemy Iludaropa, wucnmosab3oBaTh €€ B MPaKTUYECKUX
IIudgaropa n Ob6parnas Teopema [Iudaropa. BBIYUCJICHUSAX.
Hayaja Omnpenenenne TPUrOHOMETPUUYECKUX (PYHKIMNA ocTporo |Braners MOHATHUAMU TPUTOHOMETPHUUECKUX (DYHKLUHN OCTPOro yria, mMpoBepsiTh
TPUTOHOMETPH | YyIJIa, TPUTOHOMETPUUECKHE COOTHOLIEHUS B | MX KOPPEKTHOCTb.
/| PSIMOYTOJIBHOM TPEYroJIbHUKE. OcHoBHOE | BLIBOIMTH ~ TPUTOHOMETPUYECKHE  COOTHOLIEHUS B NPSIMOYTOJILHOM
(10 v) TPUTOHOMETPUYECKOE TOKAECCTBO. TPEYroJIbHUKE C OTOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
CooTHOIIEHN MEXIYy CTOpPOHaMH B HpsAMOYTroibHbIX |McciieqoBaTh  COOTHOIIEHMS  MEXAY  CTOPOHAMH B IPSIMOYTOJIBHBIX

TpeyroabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

TpEeYroibHUKaX ¢ yrinamu B 45° u 45°; 30° n 60° ¢ HanpaBisAOLIEN TOMOILBIO.




Hcnons3oBats  (HopMyIibl
TOKIECTBO ISl HAXOXKICHUS
COOTHOIICHUH MEXIy TPUTOHOMETPUYCCKUMH (QYHKIUSMHU Pa3IUIHBIX OCTpPBIX
YIJIOB C OTIOPOM Ha CIPaBOYHYIO HH(OPMAIIHIO.

IpuMeHsiTH MOJIyYECHHBIC 3HAHUA U YMEHHSI NP PEIICHUH MPAKTHUYECKUX 3a7a4
(pu HEOOXOIUMOCTH C OITOPOM Ha AJTOPUTM MPABHIIA).

3HAKOMHUTBCS C HCTOPUEH PA3BUTHUS FEOMETPHUH.

NpUBCACHHA ©W OCHOBHOC TPUTIOHOMCTPUUCCKOC

Yribl B Briucanuble ¥ IeHTpajbHBIE YIUIBI, Yroa Mexay |@opMyJHpoOBaTh OCHOBHBIC OINPENEIECHUs, CBA3aHHBIE C YyIJIaMH B Kpyre
OKPY’KHOCTH. |KacaTeJIbHOW U XOPIOH. (BHMCaHHBIN Yroj, LEHTPAIbHBIN yroi).

Bnucannbie VYTiabl MEXAY XOpAaMU U CEKYILIUMH. HaxoauTh BIOUCAHHBIE YIJIbI, ONMPAIOLIMECS HA OJHY AYTY, BBIYMCJIATH YIJIBI C
U onucaHHble |BrucaHHble W ONUCAHHBIE YETHIPEXYTOJIBHUKH, UX |[IIOMOIIBI0 TEOpEMBbl O  BIHCAaHHBIX yIJIaX, TEOPEeMbl O BIUCAHHOM
YeTBhIPEXyroJib |[IPU3HAKU U CBOMCTBA. IIpuMeHeHne 3TUX CBOWCTB IpH |4ETHIPEXYTOJIbHUKE, TEOPEMbl O LEHTPAIbHOM YIJ€ IpH HEOOXOAMMOCTH C
HHUKH. pelIeHNN TEOMETPUYECKUX 3a]1a4. BU3yaJIbHOW OIIOPOHA.

Kacareabnble |B3aumnoe pacnonoxenue 1Byx okpyxkHocteil. Kacanue | MccaenoBaTb, B TOM 4MCi€ C IOMOIIbIO LHU(POBBIX PECYpCOB, BIUCAHHBIE U
K OKPY’KHOCTH. | OKPY>KHOCTEH. OINMCAHHBIE YETBIPEXYTOJbHUKH, BBIBOJAMTH WX CBOMCTBA M IPU3HAKU I10CIIE
Kacanne COBMECTHOTI'O aHaJIMN3a.

OKPY’KHOCTeii Hcnoab30BaTh 5TH CBOMCTBA U IPU3HAKY [IPU PELICHUU 3a/1a4.

(13 4)

IloBTOpenue, |IloBTOpeHME OCHOBHBIX IOHATHH M METONOB KypcoB 7 1 | PemaTh 3aiauM Ha IOBTOPEHUE, WLTIOCTPUPYIOIIME CBSI3U MEXAY PA3JIMYHBIMU
00001eHue 8 kiaccoB, 00001IeHNE 3HAHUH. 4acTsAMH Kypca.

3HaHMi (4 1)

9 kaacc (He MeHee 68 )

HazBanmue
pasnena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepKaHue

OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH

Tpuronomerpu
1. Teopembl

OrnpesiesieHHe TPUTOHOMETPUUYECKHX (PYHKIIUN YTIIOB
or 0° go 180°. KocuHyc U CHHYC MPSMOrO M TYIIOTO

@opMyIUpOBaTH OMNpeNeJeHus] TPUTOHOMETPUUYECKHX (DYHKIUM TymbIX U
IPSIMBIX YIVIOB C BHU3YaJbHOU onopou. GopmynupoBarb TEOPEMY KOCHHYCOB H




KOCHUHYCOB "

yrina. Teopema kocunycoB. (OOo0OmEHHas) Teopema

TEOPEMY CUHYCOB (C paJiyCOM OIUCAHHON OKPYKHOCTH).

CHHYCOB. CUHYCOB (C paaMycoM ONHCAHHOW OKPYXHOCTH).|Pemiarhb TpeyroibHUKH C OMIOPON HA aJITOPUTM Y4€OHBIX ACHCTBUM.
Pemenue Haxoxnenne [MH CTOPOH M BEJWYMH  YIJoB |Pemath mpakTHYecKHe 3aa4M, CBOASIIMECS K HAXOMKIAEHUIO Pa3TUYHBIX
TPEYTroJbHUKO |TPEYTOJILHUKOB. 3J1eMEHTOB TPeyroJibHHKA.
B ®opmyna IO TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI
(16 9) u yron wMexay Humu. Dopmyna  miomanu

YeThIPEXYrOJbHUKA YEpe3 €ro JAMaroHald U Yroiu

MEXy HUMH.

[IpakTUueckoe MpUMEHEHUE JOKA3aHHBIX TEOPEM.
IIpeodopazoBan | *IlonsiTue 0 MpeobpazoBaHUU MOJOOUS. OcBauBaTh NoOHsATHE TMpeoOpa3oBanus moaoOus. McciienoBaTh OTHOIIECHUE
ue nogooms. COOTBETCTBEHHBIC AJICMEHTHI TIOJJOOHBIX (QUTY. JUHEWHBIX J3JEMEHTOB (UTyp Tpu TpeoOpasoBanmu moxodus. HaxoauTn
Mertpuyeckue |Teopema 0 mpou3BeIEHUU OTPE3KOB XOpA, TeOpeMa O |IpUMEPHI MOI00US B OKPYKAIOIIEH NeHCTBUTEIILHOCTH.
COOTHOIIIEHHUsI |IPOM3BEICHUH OTPE3KOB CEKYILUX, TEOpEMa O KBaJpare | *BbIBOAMTH METPUUECKHE COOTHOILIEHHUS MEXAY OTpE3KaMu XOpJ, CEKyLIUuX U

B OKPYKHOCTH |KacaTeJIbHOM. ITpumenenne B PELLIEeHHUH | KacaTeNIbHBIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOJIbHUKOB.
(10 u) reOMETPUUYECKHX 3a1a4.™ Pemiat, reoMeTrpuueckuMe 3aJaud M 33Ja4yd M3  PEAJbHOW KU3HU C
UCIOJIb30BAHUEM TOI00HBIX TPEYTOJIbHUKOB. ™
BexTopbl OnpeneneHue BEKTOPOB, CIOXKEHHE U pa3HOCTh | Mcmosib30BaTh  BEKTOpbl  KAaK  HANpPaBICHHBIE  OTPE3KH,  HCCJI€I0BATH
(12 v) BEKTOPOB, YMHOYKEHHE BEKTOPA HA YUCIIO. reoMeTpuueckuil (mepemenieHre) U (QU3NYECKUN (CHIIA) CMBICIBI BEKTOPOB C
Pu3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB. OIOpOI Ha BOIPOCHBIN IIAH.
Pa3noxenue BeKTOpa IO JBYM HEKOJUIMHEApHBIM |3HATH oONpede/ieHHsi CYMMBbl U Pa3HOCTH BEKTOPOB, YMHOXKEHHUs BEKTOpa Ha
BekTOpaM. KoopnHaTsl BeKTOpa. YHCII0, HCCJIEI0BATh T€OMETPUUECKUM U (PU3HMUECKUI CMBICIIBI 3TUX ONEPALIU.
CkassipHOE IIPOM3BENIEHUE BEKTOPOB, €r0 NpuUMeHEHME | PemiaTh reoMeTpu4ecKue 3a1a4u ¢ UCI0JIb30BAHNEM BEKTOPOB.
JUISl HAXOKIEHUS JUIMH U YTJIOB. PackjaapiBaTh BEKTOP O JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Pewrenne 3a1a4d ¢ OMOIIBIO BEKTOPOB. Hcnoab30BaTh CKAISPHOE IIPOU3BEICHUE BEKTOPOB, BBHIBOAUTH €0 OCHOBHBIE
IIpumMeHeHHe  BEKTOpPOB  JUIsl  pEIIEHHs  3ajad|CBOMCTBA.
KMHEMAaTUKHU U MEXAHUKH. BpluucasaTe CyMMy, pa3sHOCTb U CKaJsIpHOE IIPOM3BEICHHE BEKTOPOB B
KOOPJIMHATAX.
IIpumeHATH CKAJIIIPHOE IPOU3BENCHUE AJI HAX0XKIEHUS JUIMH U YIJIOB.
JlexapToBbI JlexapToBbI KOOPIMHATHI TOUEK HA TUIOCKOCTH. OcBanBaTh MNOHATHE IPSIMOYIOJBHOM CHUCTEMBI KOOpPAMHAT, JIEKAPTOBBIX
KOOpPAMHATHI | *YpaBHeHHe mpsAMOl.*  VYrimoBoil ko3¢ (UIMEHT, | KOOPAUHAT TOYKH.
Ha MJIOCKOCTH | TAHI'EHC yria HAaKJIOHa, napasuieJibHbIe u | UccienoBaTh ypaBHEHUE IPSIMOM U OKPYKHOCTH € OIIOPOM Ha BOIIPOCHBIM IUIAH.




Ow

NEPIEHIUKYJIIPHBIC TIPSIMbIE.

VpaBHeHHe OKpyxHOCTH. HaxoxneHue KoopAuHAT
TOYEK [1€PECEUEHUS OKPY>KHOCTH U IIPSIMOH.

Meton KoOpAMHAT MpU PELIEHUMH TI'€OMETPUUYECKUX
3azad.

Hcnonb3oBaHue MeToAa KOOPAMHAT B IMPAKTHUYECKUX
3aza4ax

Haxoautp eHTp u pagnyc OKpYyKHOCTH MO €€ YpaBHEHUIO.

PemaTh 3a1auM Ha HAXOXKJIEHUE TOUEK MEPECEUEHUsS NMPSAMBIX U OKPYKHOCTEH ¢
IIOMOLIBIO0 METOJIa KOOPAUHAT.

Hcnoab3oBaTh CBOMCTBA yriioBoro koddduirenta npsmMou npu penieHuy 3aiad,
JUTS OTIPEJICIICHUS] PACTIONO0KEHUS IPSMOM.

IIpuMeHSITh KOOPAUHATHI IPU PELICHUU T€OMETPUUECKUX U IIPAKTUYECKUX 3a]1a4,
JUISL  TIOCTPOCHMSI MAaTeMaTHUYeCKHX MOJENIed peallbHbIX 3aJad  («MEeToj
KOOPJIHMHATY).

IMoab30BaTHLCA 17151 TOCTPOSHUS U UCCIIEIOBAHUN IU(PPOBBIMU PECYPCAMU.
3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS TEOMETPUU

IIpaBuiabHble |IIpaBUiIBHBIE  MHOTOYrOJIBHUKHM, BBIYHMCICHHE UX|POpMYJMPOBaTh ONPEACICHUE IPABWIBHBIX MHOIOYTOJBHHUKOB, HAXOAMTb HX
MHOIOYIOJIbHU |2J€MEHTOB. UMCIIO m W JIuHA OKPYXKHOCTH. JlJIMHA|3JIEMEHTHI.
Kku. [{nuna JyTY OKpYy>KHOCTH. PanuanHnas mepa yria. [Monb30BaTHCA TOHATHEM JUIMHBI OKPYKHOCTH, BBEACHHBIM C IIOMOIIBIO
OKpy:XkHOCTH M |[lomane kpyra U ero 5sjeMeHTOB (CEKTOpa U |MpPaBUIbHBIX MHOIOYTOJIbHUKOB, ONPeAeIsiTh YUCIIO 1T, JJIMHY IyTU U paJlaHHYIO
IJIOIA/b CETMEHTA). Boruucnenune IJI01anen ¢buryp, |[Mepy yriaa rno obpasiy.
Kpyra. BKJIFOYAOIIUX JIEMEHTHI Kpyra. IIpoBoauTh mepexoa OT paJuaHHOW MeEphl yIila K IpaJlyCHOH W HAaoOOpOT IO
Beruuciaenue BU3yaJIbHOU OIIOpE.
Iomaaen OnpeneasaTs IWIOMALL Kpyra.
84) BoiBoguts ¢opmysibl (B IpalyCHOM M pajiMaHHOW Mepe) uid JUIMH JAYT,
IIJIOIIAIEH CEKTOPOB M CETMEHTOB € OMIOPOM Ha BOIPOCHBI IIAH.
Boruncasite miomaan (Guryp, BKIIOYAIOUIMX 3JIEMEHTHl OKPY)KHOCTH (Kpyra) ¢
OTIOPO# Ha CTPAaBOYHYIO UH(OPMAITHUIO.
HaxoauTth momaay B 3aa4ax peajbHOM KU3HHU.
J{BHKeHns *TlonHsiTHE O ABMIKEHUH TUIOCKOCTH. Pa30ouparp npumepsl, WIIIOCTPUPYIOIIKME ITOHATHS IBUKECHMS, LICHTPOB U OCEU
IVIOCKOCTH [TapannenpHbIi IEPEHOC, TOBOPOT U cUMMETpUsl. OCH U | CHMMETPHH.
(64) LIEHTPBl CHMMETPHH. DopMyIHPOBATH ONPEIEICHUS MapauIeIbHOIO IEPEHOCca, MOBOPOTAa U OCEBOU

[Tpocreiimre npUMEeHEHUs B PELLICHUH 3a7a4u™.

CUMMETPHUH € BU3YyaJIbHOI onopoii. HaxoanTh HENMOIBUXKHBIE TOUKH 10 00pasiLy.
HaxoanTh LIEHTPHI U OCH CUMMETPUN IPpOCTEeUHIINX GUryp mo odpasiy.
*TIpuMeHATh MApAJICNbHBI [EPEeHOC U CHUMMETPHUIO  Ipu
reoOMEeTPHUECKUX 3a1a4 (pa3oupaTh NPUMEpHI).

Hcnoan30BaTh Ul NOCTPOSHUS U UCCIIEJOBAHUN LIM(DPOBBIE pecypehl.™

peleHnmn




[MoBTOpEHME,
00001IEeHME,
cuCcTeMAaTH3aIl
sl 3SHAHUH
(74)

[ToBTOpEHHE OCHOBHBIX MOHSITUH W METOAOB KYypCOB
7—9 xy1accoB, 0000IIEHNE B CUCTEMATU3aL|s 3HAHUH.
[Ipocreiimme reomerpudeckre GUTyphl U UX CBOICTBA.
N3MepeHne reoMeTpuueCKUX BEJIMYHH.

TpeyroybHUKH.

[TapannenbHbIe U IEPIICHANKYISIPHBIE IPSIMBIE.
OKpyXHOCTb U Kpyr. l'eomeTpuuecKkue IMOCTPOCHUS.
VYribel B OKpYyXHOCTU. BnucaHHble M ONMCAHHbBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

[IpsimMast 1 OKpPYKHOCTb.

YeTplpéxyroibHUKUA.  BrnmcanHele M OnucaHHbIE
YETHIPEXYTOJIbHUKH.
Teopema Iludaropa w Hayama TPUTOHOMETPHUH.

Pemenue o61mx TpeyroabHUKOB.

IIpaBunpHBIE MHOTOYT'OJIBHUKU.

[TpeoOpa3oBanust minockoct. JlBwxkenus. IlogobGue.
Cummerpus.

IImomians. Brruucnenue
Mo00HBIX (Uryp.
JlexapToBbI KOOPAMHATEI HA MIJIOCKOCTH.
BekTopsl Ha IIIOCKOCTH.

IJI0MIageH. IImomann

OnepupoBath nousitusiMu: (GuUrypa, TOYka, NpsMasi, yroi, MHOTOYTOJIbHUK,
paBHOOEIPEHHBIH M PABHOCTOPOHHMHM  TPEYrOJbHUKH,  MPAMOYTOJIbHBIN
TPEYTrOJIbHUK, ME€JuaHa, OMCCEKTpUCA U BbICOTa TPEYIOJIbHUKA, [TapaJlIEIOrpaMMm,

poMO, MpPSMOYTOJBHHUK, KBaApaT, Tpameuus; OKPYKHOCTh, KacaTeibHas;
paBeHCTBO M nojobue  (QUIryp, TpPEYrojbHUKOB;  Iapaie]bHOCTh U
MEPHEeHIUKYIAPHOCTh  MPSAMBIX, yrojl  MEXAY  MNPSAMBIMHU,  CHMMETpPHUS

OTHOCHUTENILHO TOYKU WM NPSAMOM; JUIMHA, PACCTOSHUE, BEIUYMHA YIJIa, IJIOUIA/b,
HEPUMETP.

Hcnoab3oBath ¢opmyiabl: NepuMeTpa U IJIOWAAM MHOTOYIOJIbHUKOB, JUIMHBI
OKPY>KHOCTH M IUIOIIAJHN Kpyra, 00bEMa IPSIMOYTOJIbHOIO MapajulesenuIesa.
OnepupoBaTh NOHATHSIMU: IPIMOYTOJbHasE CHCTEMa KOOPJIMHAT, BEKTOD;
HCIOJIB30BATh JTU IOHATUA Ul NPEACTABICHUS AAHHBIX W PEIICHUS 3a]a4, B
TOM YHCIIE U3 JPYTUX YUEOHBIX [IPEIMETOB.

Pemiatp 3aJayM Ha IIOBTOPEHHME OCHOBHBIX IOHATHUN, WIIKOCTPALUIO CBA3EH
MEXy Pa3JIMYHBIMU 4aCTAMHU Kypca. BeIOMpaTs MeToa U PEIIEeHUS 3aJa4H.
Pemath 3a1a4uu U3 NOBCEAHEBHON KU3HU.




ITOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne ara ugposBbIe
n/n Tema ypoka Bcero Konrpoanuiie U3yUYEeHUS :)Iﬁl?;l;OBaTeJIbele
padoThI pecype
1 [Ipocreiimme reomeTpuyecKre 00BEKTHI 1 bubsmorexa [IOK
https://m.eds00.ru/8866b724
2 MHOroyroiabHuK, JJoMaHast 1 ﬁg&?ﬁ;?:g;gﬁgs 66ch6a
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 bubmorexa [JOK
https://m.eds00.ru/8866c5c0
4 CMexXHbIE U BEPTUKAJIBHBIE YIJIBI 1 bubmmorexa [IOK
https://m.eds00.ru/8866¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
9 V3MepeHne TMHEHHBIX M YTIIOBBIX BEIMYHH, BEIYUCICHUE OTPE3KOB U 1
yTJIOB
10 M3mepeHne TUHEHHBIX U YTIIOBBIX BEMYKH, BBIYUCICHUE OTPE3KOB U 1 bubmuoreka [IOK
yIJIOB https://m.eds00.ru/8866c3ea
1 V3mepeHne TUHEHHBIX U YTIIOBBIX BEIMYHH, BEIYUCICHHE OTPE3KOB U 1
yTJIOB
12 M3mepeHne TUHEHHBIX U YTIIOBBIX BEUYKH, BBIYUCICHUE OTPE3KOB U 1

yTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

13

[Tepumerp u mnomanb GUryp, COCTaBICHHBIX U3 MPSMOYTOJIHHIKOB

14 [Tepumetp u momanp GUryp, COCTAaBIECHHBIX U3 MPSIMOYTOJILHUKOB
IlonsiTHE O paBHBIX TPEYTrOJIbHUKAX U IIEPBUYHBIC NIPEICTABICHUS O bubnuoreka [JOK
15
paBHBIX (pUTypax https://m.eds00.ru/8866ce80
16 Tpu npu3Haka paBeHCTBA TPEYTOILHUKOB Bubmaorexa ITOK
puip p peyr https://m.edsoo.ru/8866d1fa
17 Tpu npru3Haka paBeHCTBA TPEYTrOJILHUKOB buGnuorexa [IOK
putip p peyr https://m.edso0.ru/8866d34e
18 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB Bubmiorexa OK
putip p peyr https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYTOJIHHUKOB
20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu nmpr3HaKa paBeHCTBA TPEYTOJILHUKOB Bubmiorexa OK
puip p peyr https://m.edsoo.ru/8866e88e
22 [Ipu3Haky paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB
23 [Tpu3Haku paBeHCTBA MPSAMOYTOIBHBIX TPEYTOILHUKOB
24 CBOICTBO M€IMaHbBI IPSIMOYTOJIBLHOTO TPEYTOJIbHUKA, TPOBEAEHHON K bubnnorexa [JOK
THIIOTEHY3€ https://m.eds00.ru/8866e9ec
o5 CBOICTBO MeuaHBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA, TPOBEIEHHON K
TUIIOTEHY3€e
26 PaBHOOEApEHHBIE U PABHOCTOPOHHUE TPEYIOJIbHUKA bubnnotexa LIOK
AP p p peyr https://m.edsoo.ru/8866d6fa
27 ITpu3Haku U cBOWCTBA PABHOOEIPEHHOTO TPEYTOJILHUAKA bubnnorexa LOK
P p b peyr https://m.eds00.ru/8866d880
28 ITpn3Haku U CBOMCTBA PaBHOOEIPEHHOTO TPEYTOJILHUKA Bubmuorexa OK
p p p peyr https://m.eds00.ru/8866d880
29 ITpu3Haku U cBOWCTBA PABHOOEIPEHHOTO TPEYTOJILHUKA bubnmorexa LIOK
p p b peyr https://m.edso0.ru/8866e26¢
30 HepaBenctBa B reomerpun



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

bubnunorexa LIOK

31 Hepaseictsa b reomerpin https://m.eds00.ru/8866e3a2
32 HepaBenctBa B reometpun
33 HepaBenctsa B reomeTpun
34 [IpsiMmoyronbHbIN TPEyroJibHUK ¢ yrioM B 30° ﬁg&?ﬁ;ﬁ;{;gg}ég 666h22
35 [IpsiMoyronbHbBIN TpeyrojibHUK ¢ yrioM B 30°
36 KonTponbnas pabota o teme "TpeyronbHuku" ﬁﬁ?ﬁﬁ:ﬁgggs 66eche
37 [TapannensHble MpsMbIe, UX CBOMCTBA BH@HOTeKa HOK
https://m.edsoo.ru/8866ef64
38 [Tarerit moctynat EBkinga
39 HaxkpecT nexaiue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIbI, bubmmoreka [JOK
0o0pa3oBaHHbBIE MPU NIEPECEUCHUN MAPATUIENBHBIX MPSIMBIX CEKYIIeH https://m.eds00.ru/8866f086
40 Hakpect nexarne, COOTBETCTBEHHBIE M OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIC TP MIEPECEUCHUH TTAPAIIIETBHBIX MPSMBIX CEKYIIeH
41 HakpecT nexaiue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIBI,
00pa30BaHHbBIE MPU MIEPECEUCHUH MaPATUICTBHBIX MPSIMbBIX CEKYIIIeH
42 Hakpect nexarue, COOTBETCTBEHHBIE M OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIC TP MIEPECEUCHUH TTAPAIIIEITBHBIX MPSMBIX CEKYIIeH
43 Haxkpect nexaniue, COOTBETCTBEHHbBIE U OJHOCTOPOHHUE YTJIbI, bubnuotexa [JOK
o0pa3oBaHHbBIE MPU MEPECEUCHUH MTAPATUICTBLHBIX MPSIMBIX CEKYIIEH https://m.eds00.ru/8866f3b0
44 [Tpuznak H&P&HHGHB?OCTH npm\fmx qepeu3 PaBEHCTBO PACCTOSIHUM OT
TOYEK OHOU MPSIMOH JI0 BTOPOM MPSMOM
45 [Tpu3nak r[aPaJmenLi{ocm HpﬁII\fBIX qepe:3 PaBEHCTBO PacCTOSHUMN OT
TOYEK OJHON MPSIMOM 0 BTOPOM MPSMOiA
46 CymMma yriioB TpeyrojibHUKa BH6J?HOTeKa HOK
https://m.eds00.ru/8866f630
47 CyMMa yTiioB TpeyroJibHUKa bubmorexa [JOK

https://m.edso0.ru/8866f8bha



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba

bubnunorexa LIOK

48 BHetlnye yrisl TpeyronbHika . https://m.edso00.ru/8866fase
49 Buemnaue yribl TpeyrojibHUKa 1
50 KonTponbnas padota o Teme "lIlapamiensHbie psiMble, CYMMa yTJIOB 1 bubnmnoreka HOK
TpeyrojabHuKa" https://m.eds00.ru/8866fe6e
o1 OKpy>KHOCTb, XOP/Ibl U TUAMETP, UX CBOICTBA 1 BH6J?HOTeKa LOK
https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH 1 E;ISSH/P/I;T:;(;?rOU/I;a 670694
53 OKpy>KHOCTb, BOMCAaHHAs B YTOJI 1
54 OKpy’»KHOCTb, BIIUCAHHAS B YIOJ 1
55 [Tonsitue o 'MT, npuMeHeHHE B 3a1a9ax 1 E;ISSH/P/I;T:;(;?rOU/I;a 670136
56 [Tonsitue o 'MT, npumeneHue B 3a1a4ax 1 ]r?tlfr?sj?/l//lr?qusii_.[g/}ES 670508
57 BuccekTpuca u cepeIMHHBINA IEPIIEHANKYIISP KaK T€OMETPUIECKHE 1
MeCcTa TOYEeK
58 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1 BH6J?HOTeKa HOK
https://m.eds00.ru/88670a62
59 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJBbHUK 1 BH6J?HOTeKa [OK
https://m.eds00.ru/8867103e
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
62 IIpocreiimme 3a1auu Ha IOCTPOEHUE 1 E;ISSH/I//I;T:(T;(Hr?gS 671188
63 IIpocreiimme 3a1auu Ha IOCTPOEHUE 1 Eggs?;;?:é(sigroullé 671242
64 KonTponbnas pabota mo Teme "OKpy)HOCTb U KpyT. [ eomeTpudeckue 1 bu6muoreka [IOK
nocTpoeHus" https://m.eds00.ru/88671462
65 [ToBTOpeHME 1 0000IIIEHNE 3HAHUI OCHOBHBIX IMOHSATUN U METO/IOB 1 but6mmoreka [IOK



https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

Kypca 7 kiiacca

https://m.eds00.ru/886715b6
bu6nmoreka [IOK

66 Hrorosas kontposLuaz padota . https://m.edso00.ru/886716ec
67 [ToBTOpenue u 0000IIeHNE 3HAHNN OCHOBHBIX MOHSATHIA U METO/I0B 1
Kypca 7 kiiacca
[ToBTOpeHue u 06001IeHNE 3HAHNI OCHOBHBIX IMOHATHI U METOJI0B bubmmoreka [JOK
68 1 .
Kypca 7 Kiiacca https://m.eds00.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KUIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne Tema vhoka K Jara uupposbIe
/i yYp Beero OHTPOJIbHbIE H3ydeHus |y
padoThbI o0pa3oBarte/ibHbIE
pecypcsbl
1 [Tapannenorpamm, ero Npu3Haky U CBOWCTBA 1 bubmmorexa LIOK
’ https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, ero NpuU3HaKy U CBOWCTBA 1 bubmiorexa LIOK
’ https://m.eds00.ru/88671ca0
3 [Tapamrenorpamm, ero Npu3HAaKy U CBOMCTBA 1 bubmnorexa [IOK
’ https://m.eds00.ru/88671ca0
YacTHble cydau napauieorpaMMoB (IpsIMOYTOJIBHHUK, pOMO, KBaJipaT), UX bubnnorexa [JOK
4 . 1 .
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671dea
YacTtHble ciyyau mapajienorpaMMoB (IPSMOYTOJIbHUK, poMO, KBapaT), UxX bubmmoreka [JOK
5 y 1 :
MPU3HAKU U CBOMCTBA https://m.eds00.ru/88671f20
YacTHble cnydan napauieorpaMMoB (TIPsIMOYTOJIBHUK, POMO, KBaJIpaT), UX bubnnorexa [JOK
6 y 1 :
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/8867209c
bubnmorexa LIOK
! Tpanes . https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPaNelUU 1 bubmorexa LOK
https://m.eds00.ru/8867252¢
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPAIELIUH 1 bubmaorexa LIOK
https://m.eds00.ru/88672858
but6mmoreka [IOK
10 Metoz yABoCHH Me/HaHEI 1 https://m.edso00.ru/88672b14
but6mmorexa [IOK
1 HenTpanenas cuMMeTpHs 1 https://m.eds00.ru/88672b14
" . " bubnunorexa LIOK
12 KonTponbhas padota no teme "HUeTbIpEXyroiIbHUKI 1 1 https://m.eds0o.ru/88672c9a
13 Teopema daneca u TeopeMa 0 NPONOPLMOHAIBHBIX OTPE3KAX 1 bubmorexa LIOK
https://m.eds00.ru/8867337a
14 CpenHsist TMHUS TPEYroJbHUKA 1 bubmuoteka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a

https://m.edso0.ru/88672e0c

15 CpenHsist TMHUS TPEYrojbHUKa 1 bubmaorexa LIOK

https://m.eds00.ru/88672f38
. bubmuorexa [JOK

16 Tpaneus, € CpefiHs JHHHA . https://m.eds00.ru/88672358
. bubnunoreka LIOK

17 Tpanewis, € cpeanss nnius L https://m.eds00.ru/88673064
bubmuoreka [IOK

18 HporopupoHabibie oTpesku . https://m.eds00.ru/88673794
bubmuoreka [{OK

19 Hporopuronanbibie oTpesku . https://m.eds00.ru/88673794
bubnunoreka LIOK

20 Hentp mace B TpeyroibHike . https://m.eds00.ru/886738fc
bubmuoreka [IOK

21 Tonobubie TpeyrompuuiH . https://m.eds00.ru/88673a78
bu6mmoteka IIOK

22 Tpu npuzHaka nogo6Ms TPEyroJbHUKOB 1 https://m.eds00.ru/88673bae
bu6nmorexa LIOK

23 Tpu npusHaka no100Us TPEYroIbHUKOB 1 https://m.eds00.ru/88673d52
bu6nmorexa LIOK

24 Tpu npuzHaka nogo6Ms TPEyroJbHUKOB 1 https://m.edso0.ru/8867400e

25 Tpu nmpu3Haka no100Us TPEYroJIbHUKOB 1
26 [Ipumenenue monooust pH pelIeHnH NPAKTUUECKUX 3a7a4 1

" " but6mmoreka [IOK

27 KonTponbnas padota no teme "Ilo100HbIE TPEYTOIBHUKH 1 hitps://m.eds00.ru/3867445a
28 CBoiicTBa muIomaael reoMeTpuueckux Guryp 1 bubmaorexa LIOK

https://m.eds00.ru/886745fe
29 DopMmybl AJis TUIOHIAAN TPEYTONbHHKA, MapajlieiorpaMmma 1 bubmorexa [IOK

’ https://m.eds00.ru/88674860
30 dopMyIbl 1)1 TUIONIAIA TPEYTOJIbHUKA, TTapaJljieiorpaMmma 1 bubmnorexa [JOK

’ https://m.edsoo.ru/88674a22
31 dopMyITBl )1 TUTONIAIA TPEYTOJIbHUKA, TTapaJljieiorpaMma 1 bubnuoteka [JOK



https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22

https://m.edso0.ru/88674a22

32 dopMyIibl )i UIONIAIA TPEYTOJIbHUKA, TapaJlieiorpaMmma 1 buGnuorexa LIOK
’ https://m.eds00.ru/88675288
33 DopMyIIbl AJIs TUIOMIAN TPEYTONBHIKA, MMapajieiorpaMmma 1 bubmmorexa LIOK
’ https://m.eds00.ru/8867542c
. bubnunoreka LIOK
34 Brruucnenue miomnaaen cioxxabix GUryp 1 https://m.edsoo.ru/88674e78
. bubmuoreka [IOK
35 Inomazm duryp na kiersaroid Gymare 1 https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HbIX GuUryp 1
37 [Tnomanu momgoOHBIX Guryp 1
38 3aa4m ¢ TPaKTUYECKUM COJIEpIKaHUEM 1 Bubmmorexa LIOK
https://m.eds00.ru/88675558
39 3aa4u ¢ MPaKTUICCKUM COJICPKAHUEM 1 Bubmiorexa LIOK
https://m.eds00.ru/88675684
40 Pemrenue 3a1ad ¢ MOMOIIBIO METO/1a BCIIOMOTaTeIbHOM TIIOIIA TN 1 Bubmorexa LIOK
https://m.eds00.ru/88674f90
" " bubnuoreka [IOK
41 KonTponbnas pabota o Teme "Ilnomans 1 https://m.edso0.ru/8867579c¢
. bubnmorexa LIOK
42 Teopema [Iudaropa u e€ npumeHeHue 1 https://m.eds00.ru/88675918
" bubmmoteka IIOK
43 Teopema [Tudaropa u e€ npumeHeHme 1 https://m.eds00.ru/88675918
N but6mmoreka [IOK
44 Teopema ITudaropa u e€ npumeHeHNE 1 hitps.//m.eds00.ru/88675abc
45 Teopema [Iudaropa u e€ npumeneHue 1
46 Teopema [Iudaropa u e€ npumeneHue 1
0 .
47 n;Tf;g;:sgggoﬁﬂ;;:yﬁJGIE{PII;ZCii;iﬁﬁleizﬁ:ﬁgg Z;J(;I:HOMCHHH B 1 bubmaorexa LIOK
’ https://m.eds00.ru/88675d32
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1 bubmorexa IIOK

https://m.eds00.ru/88675f44



https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

49 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO 1
50 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO 1
51 KonTponbnas pabora no teme "Teopema [ludaropa u nauana 1 bubmmoreka [JOK
TPUTOHOMETpUH" https://m.edsoo.ru/8a1407e8
52 Brnncannble v ieHTpagbHbIE YIIIbI, YTOJI MEXKIY KacaTelbHOU U XOPI0i 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/8a1415b2
53 BnucanHnbie U IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpAOU 1 ]ﬁn@?HOTeKa HOK
ttps://m.edsoo.ru/8a141940
54 Brnncannble U IeHTpaIbHbIC YIIIbI, YTOJ MKy KacaTeabHOU U XOPI0i 1 EH@_IHOTeKa HOK
ttps://m.edsoo.ru/8al41b34
55 VYTibl MEXAY XOp/IaMU U CEKYLIUMU 1
56 VYTIubl MEeXAYy XOpJaMU U CEKYIIMMHU 1
S7 Brucannblie 1 OnMcaHHBIE YETHIPEXYTOJIBHUKY, UX ITIPU3HAKU U CBOMCTBA 1 BH6J?HOTCKa HOK
https://m.eds00.ru/8a140f86
58 BnrcanHble U OMMCaHHbBIE YETHIPEXYTONBHUKY, UX TIPU3HAKU U CBOMCTBA 1 EH@HOTeKa 0K
ttps://m.edsoo.ru/8al416d4
59 BrircanHbIe 1 OMIICAHHBIC YETHIPEXYTOIBHUKY, HX TIPU3HAKU M CBOHCTBA 1 BH@HOTeKa HOK
https://m.edsoo.ru/8a1416d4
60 [IpumeHeHne CBOMCTB BIMCAHHBIX U OMMMCAHHBIX YE€THIPEXYTOILHUKOB TIPU 1
peIIeHIH TEOMETPHUECKUX 33124
61 [TpuMeHEeHNE CBOMCTB BIMCAHHBIX U ONMMMCAHHBIX YeTHIPEXYTOIHLHUKOB TIPU 1
pEIIeHNN TEOMETPUUYECKUX 3a/1a4
62 B3anMHoe pacronoxeHue AByX OKpY>KHOCTEH, 001ie KacaTelbHbIe 1 EH@?HOTeKa HOK
ttps://m.edsoo.ru/8al410a8
63 Kacanwne okpyxHOCTEH 1 E&?ﬁ;fg;gﬁga 1410a8
64 KonTponpHas pabota mo Teme "YTibl B OKpYKHOCTU. Brincanusie u 1 bubnuotexa [JOK
ONMCAaHHbIC YETHIPEXYTrOJIbHUKH" https://m.edso0.ru/8a141c88
65 [ToBTOpEHNE OCHOBHBIX MOHATUHA U METOJOB KypCOB 7 M 8 KIIaCCOB, 1 bubnunorexa LIOK
0000111eHIe 3HAHUH https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KJIaCCOB, 1 bu6muotexa [JOK

000011IeHNE 3HAHUNA

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

bu6nmoreka [IOK
67 Hrorosas koHTpo/ILHAs padoTa 1 https://m.edso0.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX MOHSATHUI U METOJIOB KYpPCOB 7 M 8 KJIaCCOB, 1 bubnmnoreka HOK

000011EHE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KVIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vhoka K Jara uupposbIe
n/n yp Beero OHTPOIBLHBIE ooyoyyg p
padoThl o0pa3oBaTte/ibHbIE
pecypcsbl
o o o bu6nuoreka [IOK
1 Omnpenenenue TpuroHoMeTpuaeckux GyHkiui yriaos ot 0° qo 180 1 https://m.edsoo.ru/8al424bc
2 @opmyIbl IPUBEIECHUS 1
3 Teopema KOCHHYCOB 1 Bubmorexa OK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5} Teopema KOCUHYCOB 1 Bubmiorexa LIOK
https://m.edsoo.ru/8al142d5e
bubnunoreka LIOK
6 Teopema curycos . https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 Haxo1eHne UIMH CTOPOH M BEJIMYUH YIJIOB TPEYTOJIbHUKOB 1 bubmaorexa LIOK
https://m.edsoo.ru/8a1430b0
bubmmoteka IIOK
10 Perniere TpeyroibHikos 1 https://m.edsoo.ru/8al42ac0
bu6nmorexa LIOK
1 Petnene peyrosbHuios 1 https://m.edsoo.ru/8al42ac0
bu6nunorexa LIOK
12 Perniere TpeyrobHikos 1 https://m.edsoo.ru/8al42ac0
but6mmorekxa [IOK
13 PemeHne TpeyronkHHKOB 1 https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHNE TEOPEM CHHYCOB U KOCHHYCOB 1 bubmaorexa LIOK
https://m.edso0.ru/8a142c3c
15 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
o " " bubnuorexa [IOK
16 Konrponsnas padora Nel mo teme "PemieHue TpeyroisHHUKOB 1 1 hitps://m.eds00.ru/3a14392a
17 [TonsaTue o mpeoOpazoBaHUM MOJO0HS 1 bubmuoteka [JOK
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https://m.edso0.ru/8a143ab0
bubnunorexa LIOK

18 COOTBETCTBEHHBIC AIIEMEHTHI TOJOOHBIX (PUTYD 1 https://m.edsoo.ru/8al43ded
19 COOTBETCTBEHHBIC AJIEMEHTHI MOA0OHBIX PUTYp 1
20 Teopema o mpousBeIeHUN OTPE3KOB XOP/, TEOPEMA O MMPOU3BEICHUH 1 bubnuorexa [{OK
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU https://m.edsoo.ru/8a14406e
21 Teopema 0 mpoU3BEAEHUH OTPE3KOB XOPJ, TEOPEMA O IPOU3BEAECHUN 1 bubmmoreka [JOK
OTPE3KOB CEKYIIHUX, TEOPEMA O KBaJpaTe KacaTeJIbHON https://m.edsoo.ru/8al441a4
29 Teopema o0 mpou3BeCHUU OTPE3KOB XOP, TEOpEMa O IPOU3BEICHUN 1 bu6nmorexa LIOK
OTPE3KOB CEKYIINX, TEOPEMa O KBaJIpaTe KacaTeJIbHOU https://m.edsoo.ru/8al442da
23 [IpumeHneHue TeopeM B pEeLIEHUH T€OMETPUUECKHX 3a]a4 1 bubmmorera [JOK
https://m.edso0.ru/8a143f06
24 [IpuMeneHne TeopeM B pEIICHUN FTCOMETPUUYCCKUX 3a1a4 1 buGnuorexa LIOK
P P P P https://m.edsoo.ru/8al443fc
25 [IpumeneHnne TeopeM B pEeIIECHUH T€OMETPUUYECKUX 3a]1a4 1 Bubmorexa LOK
https://m.edso0.ru/8a144578
26 KonTponbnas padorta Ne 2 mo reme "[IpeoOpazoBanue mogoous. 1 bubmuoreka [IOK
Metpudeckne COOTHOIIEHHUSI B OKPY>KHOCTH" https://m.edsoo.ru/8a1447a8
27 Onpenenenne BeKTOpoB. PU3NYECKUI U TEOMETPUUECKUN CMBICT BEKTOPOB 1 bubmorexa LOK
https://m.edso0.ru/8a144960
28 Clo)xeHre ¥ BEIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1 Bubmorexa LIOK
pOB, yM P https://m.edsoo.ru/8a144a8c
29 CrnoXeHHE U BBIUNTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1 bubmioreka LOK
POB, ¥ P https://m.edsoo.ru/8a144d52
30 Cno)xeHue ¥ BhIYMTaHHUE BEKTOPOB, YMHOXKEHUE BEKTOpPA HA YHCIIO 1
31 PaznosxeHue BekTOpa Mo IByM HEKOJUTMHEAPHBIM BEKTOPAM 1
bubnmnorexa LIOK
32 Koopaunater BexTopa 1 https://m.edsoo.ru/8al44fbe
33 CkansipHO€ TTPOU3BEICHNE BEKTOPOB, €r0 MPUMEHEHHUE JJIST HAX 03K ICHUSI 1 bubnmnoreka [JOK
JUIMH U YTIIOB https://m.edsoo.ru/8a14539c
CkansipHoe Mpou3BeICHUE BEKTOPOB, €r0 MPUMEHEHUE JJIS HAX0KICHUS bubmuoreka [IOK
34 1 .
JUTUH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3amayu ¢ moMoOIIbI0 BEKTOPOB 1 but6mmoreka [IOK



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

https://m.edsoo.ru/8al44c3a
bubnunorexa LIOK

36 Pemenwne 3a1a4 ¢ MOMOIIBIO0 BEKTOPOB 1 https://m.edsoo.ru/8al458c4
37 [IpuMeHeHne BEKTOPOB IS pelieHus 3a1a49 (GU3UKH 1
" " bu6nmoreka [IOK
38 Kontponbnas padota Ne3 no teme "BekTopbl 1 https://m.edsoo.ru/8al45h08
39 JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH 1
. bubnunoreka LIOK
40 Y PABHCHHE NPAMOH 1 https://m.edso0.ru/8a145c48
41 VYpaBHeHue npsmMon 1
bubmuoreka [{OK
42 YPABHEHHE OKPYKHOCTH 1 https://m.edso0.ru/8a14635a
43 KoopauHaTel TOUEK NepeceueHus] OKPYKHOCTH U TPSMOM 1 buGnuorexa LIOK
https://m.eds00.ru/8a146620
44 MeTo 1 KOOPAMHAT IIPH PEIICHUU T€OMETPUICCKUX 3a/1a4, MPAKTHICCKHX 1
3a1a4
45 MeTo 1 KOOpAMHAT TIPH PEIICHUH TeOMETPUICCKUX 3a/1a4, MPAKTUICCKUX 1
3a/1a4
16 MeTo KOOpAMHAT IPU PEIICHUU TeOMETPUIECKUX 3a/1a4, MPAKTHIECKHIX 1
3a1a4
" " bubmmoteka IIOK
47 KonTponbnas padota Ne4 no teme "JlekapToBbl KOOpUHATHI Ha MIIOCKOCTU 1 https://m.edsoo.ru/8al146e0e
48 [TpaBWIIbHBIE MHOTOYTOJIBHHKH, BBIYHCIICHUE HX JJIEMEHTOB 1 Bubmorexa LIOK
’ https://m.edsoo.ru/8al46fda
but6mmoreka [IOK
49 Hucio . Jlnuka okpyxrocTH 1 https://m.edso0.ru/8a1472c8
bu6nunorexa LIOK
50 Hucno . Jlnusa okpyxHoCTH 1 https://m.edso0.ru/8a14714c
51 JUIMHa 1yTU OKPYKHOCTHU 1
bu6nunorexa LIOK
52 Pajuanuas mepa yria 1 https://m.edso0.ru/8a14714c
53 [Tnomane kpyra, ceKTOopa, CerMEHTa 1 bubnmorexa LIOK

https://m.eds00.ru/8a147426
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bu6nuoreka [IOK

54 Ilnomans kpyra, cexropa, cermenTa 1 https://m.edso0.ru/8a147750
55 [Tnomane kpyra, ceKTopa, CerMEHTa 1 Bubmorexa I[OK
’ ’ https://m.eds00.ru/8al47750
bubnunorexa LIOK
56 [TonsaTHE O IBUXEHUU IUIOCKOCTH 1 https://m.edsoo.ru/8al47¢82
. bu6nuoreka [IOK
S7 HapasnenbHeli nepenoc, nosopor 1 https://m.edso0.ru/8a147f16
58 [TapannensHbIi IEPEHOC, TTOBOPOT 1 buGnuorexa [IOK
’ https://m.edso0.ru/8a147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapanensHbIi IEPEHOC, TTOBOPOT 1
61 [IpuMeHeHne NBUKEHNN ITPU PELLICHNH 3a/1a4 1 bubmiorexa LIOK
https://m.edsoo.ru/8a1480e2
62 KontponsHas pabora Ne5 o remam "lIpaBuiibHbIE MHOTOYTOJBHUKH. 1
OxkpyxHOCTb. [[BUKEHHUS MITOCKOCTH"
[ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui. M3mepenue bubmuoreka [IOK
63 1 .
F€OMETPUYECKUX BEIUYUH. TPEyroIbHUKA https://m.edso0.ru/8a148524
[ToBTOpenue, 0600IIEHNE, cucTeMaTH3anusl 3HaHui. [lapannensHbie u bubnnorexa [JOK
64 1 :
NEPIEHIUKYIISIPHBIE IIPSIMbIE https://m.eds00.ru/8a148650
65 [ToBTOpenue, 060061IeHNe, cucTeMaTH3alus 3HaHuH. OKPYKHOCTh U KPYT. 1
['eomerpuueckue nmocTpoeHus. YTiibl B OKPY>KHOCTH
66 [ToBTOpenue, 0600IIeHNe, CUCTEMATH3AIIMs 3HaHU. Brincanueie u 1
OTHMCaHHBIE OKPYKHOCTH MHOTOYTOJIHHUKOB
X bubnmnorexa LIOK
67 HtoroBast KOHTpOJbHAsA paboTa. Neb. 1 https://m.edso0.ru/8a148920
68 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aINsT 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®., Kagomues C.b. u apyrue,
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Marematuka. ['eomeTpus: 7-9-e kitacchl: 6a30BbIi YpOBEHB: METOAMUECKOE MTOCOOUE K
npeaMeTHON TUHUM yueOHUKOB 1o reometpun JI.C. Atanacsna, B.®. byry3osa, C.b.
KanmomueBa u np./ - 2-e uzn., crep. - Mocksa: [Ipocsemnienue, 2023. -48 c.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/

https://educont.ru/



