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1.INIOACHUTEJIBHAS 3AIITMCKA

AnanTtupoBaHHas pabouasi mporpaMMa Mo MaTeMaTukKe sl 00y4arouuxcs ¢
3a/IepKKOM ncuxuyeckoro passutusa (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepaqbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmero  obOpazoBanus  (IIpukas
Mumnnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepcrBoM roctuiiun Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO ananTUPOBAHHOW OCHOBHOW 00pa30BaTEILHOM
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS OOYYalOmUXCS C  3aJepPIKKOU
ncuxuueckoro passutus (ogo0penHoi pemenneM ®YMO no obuieMy 06pa3oBaHUIO
(mpotokon ot 18 mapta 2022 1. Ne 1/22)) (nanee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueli mporpaMmMbl OCHOBHOTO 00111er0 00pa3oBaHus 1o npeamety «MaremaTukay,
[IpumepHOl TporpaMMbl BOCHIHTAaHUSA, C YYE€TOM pacHpeiesiCHHBIX IO Kiaccam
MIPOBEPSIEMBIX TPeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIer0 00pa3oBaHMsI OOY4YarOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouell mporpamMme y4dTeHBI HJIEU U
noyioxkeHus: KoHIenuu pa3BUTHS MaTeMaTH4YecKOro obOpaszoBaHus B Poccuiickoi
denepanum.

Oo01mas xapakrepucTuka yueOHoOro npeamera « MareMaTuka

VY4eOnbiii npenmer «MaTeMaTuka) BXOAHT B MPEAMETHYIO 00JaCTh
«Marematuka u uHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHON
KyJIbTYpbl M JIOTHUYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJIH30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mpeaMer pa3BUBaET
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpak€HHE, (PYHKIIMOHAIbHYIO I'PaMOTHOCTD,
YMEHHUsSI ~ BOCHPUHUMATh U KPUTHYECKH  AHAIU3UPOBATh  MH(POpPMAIHUIO,
MPEJICTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHne MaTemMaTHKe JAET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PallMOHAJIbHYI0O W HH(POPMATHUBHYIO peub, YyMEHHE OTOMpaTh HambOoJjee
MOJXO/AIINE S3bIKOBBIE, CUMBOJIMUECKUE, TpadUyecKue CpelcTBa JUIsl BBIPAKECHUS
CYXJCHHI U HArJISAHOTO UX PECTaBICHHUS.

Heo0xoaumMbpiM KOMITOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUU
ABIIIETCS OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JACHCTBUTEIHHOCTH,
MpECTaBICHUE O MIPEAMETE U METOAaX MAaTeMAaTHKH, UX OTIMYUN OT METOJIOB IPYTHX
€CTECTBEHHBIX M T'YMaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHHS MaTeMaTHUKU
JUIA PELEHUs HAyYHbIX W NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYecKOe
oOpa3oBaHHe BHOCUT CBOI BKJIaJl B (pOpMUPOBAHUE OOIIEH KyJIbTYphl YeIOBEKa.

M3ydyeHne MaTreMaTUKHU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHUIO
YelloBeKa, TMOHMMAHHUIO KpacoThl M H3SIIECTBA MAaTEMaTHYECKHX pacCyKICHUH,
BOCHPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHHUIO UI€U CUMMETPHUHU.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcs ¢ 3[IP. V oOyuarormuxcs ¢ 3I1P Hanbosee BBIpaX€HBI OTCTaBaHUS B
pPa3BUTUU CIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHIEUaIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o anropurMmy. OHu
BOCIIPUMMYMBBEI K IOMOIIY, MOTYT BBIIIOJHUTH NEPEHOC HA AHAJIOTWYHOE 3aJaHUE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIECHHOCTH COBEPIIAEMbIX YYEOHBIX ACHCTBHM. Y 0Oyyaroumxcs 3aTpyIHEHBI
CUETHBIC BBIUYMCIICHUS, MPOU3BOJMMBIE B YME. B IMCHMEHHBIX BBIYUCIICHUSX OHHU
MOTYT TIpPOIycKaThb OAMH U3 MPOMEXKYTOUHBIX IaroB. Ilpu paboTe ¢ uYMCIOBBIMU
BBIPA)KECHUSAMH, BBIUHUCICHHEM HMX 3HAYEHUS MOTYT HE YAEpP)KUBATh IPABUIbHBIN
nopsanok AeiictBuid. [lpu ynporuienuu, npeodpa3zoBaHuu BelpakeHui yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBeEpIICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBINUICHUS] 3aTPYAHSIOT M3ydyeHHe TeMbl «DYyHKIMW»: MpH
onpeaeneHU (YHKIUMOHAIBLHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATbHBIN S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacThbiO OINpenesaeHus] PYHKIUU U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amay coOnpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, WHOrAA OrPaHUYMBAIOTCS
MaHUNYJIALUSMA C YUCTAMH.

[Ipn w3yueHunm reomeTpuueckoro wmarepuana oOydarommuecs ¢ 3IIP
CTAJKMBAIOTCA C  TPYAHOCTBIO  JENaTb  JIOTUYECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATEIbHbIE PACCyKIeHUA. HenpoyHble 3HaHNWsI OCHOBHBIX TEOPEM I'€OMETPUN
OPUBOJUT K OIIMOKAaM B PEIIEHHWH TeOMETpHUecKHux 3aaady. OOydyaromiyecss MOryT
MOJIMEHUTH (POpMYJTy, HEMPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelileHnH  3a7a4  NPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIC
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4yHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS yUeOHOr0 MaTepralia CHUKEHBI IO
OpUYMHE CIa00CTH MHECTUYECKOM JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuatomumest ¢ 3IIP TpeOyercs Oosbllie BpeMEHM Ha 3akpervieHHue maTepuala,
aKTyaju3auus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jl51g mpeoiosieHus TPy IHOCTEH B U3y4eHUH yueOHOoro mpeameTa «MareMaTukay



HCO6XOI[I/IM8, azalrranys oobeMa W XapakKTepa y‘{€6HOFO Marepualla K



MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
CocoObl  aAanTalMi TPYAHBIX 3aJaHUM, HEKOTOpblE TEMbl JlaBaThb  Kak
03HAKOMUTEIIbHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MAaTEpHAl PEKOMEHIYETCS M3y4daTb B IPOLECCE NPAKTUYECKOM AESTEIBbHOCTH IIO
pemieHnto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH y4YalluXcsd Ha ypOKaX MAaTeMaTUKH CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

esu nzyyenust yaeoOHoro kypca « I'eomerpus»

OO01ume uenu uzydenus yueoHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOII
OOO. Onym 3aKIrOYarOTCsA, MPEXKAE BCETO B TOM, YTO HAa YpPOKax TIeOMETpUHU
oOydJaronuiicss y4HMTCS TPOBOJAWUTH JIOKA3aTENbHBIE PACCYXKICHHS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUEHUs, [O0Ka3blBaTh HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPOPHUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYXKACHHUS «OT MPOTUBHOrO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYIHpPOBaTH OOpaTHbIE YTBEpKIAeHUsA. B o0yueHun
YMEHHIO pacCy’IaTb COCTOMT Ba)KHOE BOCIWTATEIIBHOEC 3HAYCHHE W3YYCHHS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

Bropoii wnenpr0 H3ydeHHs TEOMETPHUM SBISIETCS HCIOJIB30BaHUE €€ Kak
MHCTPYMEHTA IIPU PELIEHUU KaK MaTEeMaTHYECKUX, TaK M IPAKTHYECKUX 3aJ]ad,
BCTPEYAOLINXCS B pEAIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEIUUCIUTEIbHASL
JUHUS B M3YYEHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4MTENI0 pPEKOMEHAYETCs
noa0MpaTh 3a7aud MPAaKTHYECKOTO XapakTepa JJil PacCMaTpUBAEMbIX TEM, YUHUTh
0o0y4JaronMxcsi CTpPOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHbIX KU3HEHHBIX CUTYAIIM,
MIPOBOJIUTh BBIYMCICHHUS M OLEHUBATHh aJ€KBATHOCTb IOJYYEHHOTO pe3yJibTara.
KpaiiHe BaxxHO TOMUYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH TPEIMETaMH,
MOTUBUPOBATh HMCIOJIb30BaTh ONPEEICHUS T€OMETPUUYECKUX (UTyp U TOHSATHUH,
JE€MOHCTPUPOBATH MPUMEHEHUE TIOJYYEHHbIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJee ApKo BUAHBI B TeMax «BekTtopb», « TpUroHoMeTpruueckue COOTHOIIECHUSY,
«Meton koopauHat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHbIH Kypc
«I"'eoMeTpus», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE PA3Eibl COIACPKAHUSA:
«I"eomeTpryeckue GUTypsl U UX CBOUCTBAY, «3MepeHne reOMeTpUIECKUX BETHIUH,
a Takxke «JlekapToBbl -KOOpPJAHWHATBI HA IUIOCKOCTH», «BekTopbl», «llBHKEHU
miockocTu» U «IIpeodpazoBaHust mog00Us.

VYyeOHbIl TUIaH TpelycMaTpUBAET U3yYEeHHUE T€OMETpUU Ha 0a30BOM YpOBHE,
UCX0/1sl U3 He MeHee 68 yueOHBIX 4acoB B y4eOHOM rOjTy, BCETO 3a TPH rojia 00y4eHus
— He MeHee 204 yacos.



2.Conepxanne yueOHOro Kypca (mo rogam

o0yuenus) 7 KIIACC

Hauanpnslie nonaTus reomerpuun. Touka, mpsMasi, OTpE30K, Jdyd. YToia. Bunasl

yriioB. BeprukambHble W CMEXHBIE yIubl.  buccektpuca yria. Jlomanas,
MHOT'OYyroyibHUK. [lapannenpsHOoCTh M EPIEHANKYIAPHOCTD NMPSMBIX.
CummempuyHsbie ¢uaypsl. OCHOBHble ceolicmea ocesoli cuMmmempuu?.

MPUMEpPBLICUMMETPUM B OKPYHKatoLLEM MUPE.

OCHOBHble MOCMpPOEeHUSA C MOMOWbIO UUPKYAA U AUHEUKU.

Tpeyronsuuk. Beicota, Menuana, OuccekTpuca, ux cBoiicTBa. PaBHOOEIpeHHBIN
Y PAaBHOCTOPOHHUU TPEyroyibHUKU. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U NMPU3HAKU PABHOOEIPEHHOTO TpeyroybHuKa. [Ipu3Haku paBeHCcTBa
TPEYTrOJIbHUKOB.

CBONCTBA M NMPU3HAKU MAPAIUIENBHBIX NPsIMbIX. CyMMa YIJI0B TPEyTOJbHHKA.
BHeuinue yriel TpeyrojbHUKA.

[IpssMOyroJibHBIA ~ TpeyroiabHUK. (CBOHCTBO MEOUAHbl MOPSIMOYTOJIBHOTO
TPEYIroJIbHUKA, TPOBEIEHHON K TMIIOTEeHY3€. [Ipru3Haku paBeHCTBa MPSIMOYIOJIBHBIX
TPEYTOJLHHUKOB. [IpsIMOYTOMBHBIN TpeyTronbHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMBO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OonbllieM Yyriae U OOJbIIel CTOpPOHE TPEyroibHUKA.
[TepnieHauKyIsIp ¥ HAKJIOHHASL.

feomempu4yeckoe mecmo moyeK. buccekTpuca yrna w  cepeamnHHbIN

nepneHankynap K otTpesky Kak reometTpnvyecCkne mecrta ToHeK.

OKpy>KHOCTb U KpYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacronoxeHue
OKpPYXHOCTM M npsimoil. KacarenpHas W cekymias K OKpPYKHOCTH. OKpPYXHOCTb,
BIIMCaHHas B yroj. BnucanHas u onucanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yeroeipéxyronpauku. [lapamuienorpaMM, ero nmpu3Haku U CBOMCTBA. YacTHbIE
Clydau TMapajuieiorpaMMoB (TPSMOYTOJNBHUK, pOMO, KBaApar), WX MPU3HAKUA W
cBoiictBa. Tpamenus, paBHOOOKas Tpamernusi, €€ CBOWCTBA © IPU3HAKHU.
IIpssmoyrosibHas Tpaneuus.

Memoo yosoeHusa meduaHsl. LleHmpanbHas cuMmMmempus.

Teopema ®aneca u meopema O MPONOPUUOHAAbHLIX ompe3Kax. CpeaHue
NMHUNTPEYTONbHUKA U Tpaneuuun. LleHmp macc mpeyaonbHUKa.



Modobue mpeyaonbHUKO8, Ko3aggpuyueHm nodobusa. [lpusHaku nodobus
mpey20bHUK08. MpuMmeHeHne Noaobus Npu peLleHnn NPaKkTMYecKmx 3a4au.

CpoiicTBa 1Iomaneld reoMmerpudeckux ¢uryp. DopMysbl IS TIIOMIATH
TpeyrojbHUKa, MapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE TUIOIIACH
OJ00HBIX (UTYP.

BrluncieHne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu permeHUU
NPAaKTUYECKUX 33/1a4.

CuHycC, KOCHUHYC, TaHT€HC OCTPOrO yrIJia IPSIMOYTOJBHOIO TPEYroJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpuronHoMerpudeckrue GyHKIMHU YTIIIOB B
30°, 45° u 60°.

BrnucaHHble U IEHTPAIIBHBIE YTJIBI, YTOJI MEXAY KaCaTeIbHOU U XOPJOH. YTIIBI MEXKIY
XOpJlaMH U CEKyIIMMHU. BriicaHHbIe U ONMKMCaHHBIE YETHIPEXYTOIBHUKHU. B3anMHOe
pacrnoioxxeHue AByX okpykHoctei. Kacanue okpyxxknocreid. OO1ue kacatelbHbIe K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taaresc yrioB oT 0° no 180°. OcHoBHOE TPUTOHOMETPHYECKOE
TOX1ecTBO. DOPMYIIbI MPUBEACHMUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCMHYCOB U Te€OpemMa CUHYCOB. Pemienue
MIPAKTUYECKUX 3a]1a4 C UCITOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

lMpeobpazosaHue nodobus. [lodobue coomeemcmeeHHbIX 371eMeHMO8.

Teopema o npouszsedeHUU OMpPE3KO8 XOPO, Meopembl O Npou3sedeHuu
0Mpe3KoB8CeKYyUUX, meopemMa 0 Keaopame KacamesnbHol.

Bektop, ngnauHa  (MOIyNb) — BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IIPOTUBONOJIOKHO HAIPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAallMd HAJx BEKTOopaMH. Pa3nokeHWe BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopnauHatel BekTopa. CKaJIsSIpHOE MPOU3BEINECHUE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0KICHUS UIUH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTH. YpagHeHnus npsamou U OKPYKHOCTH B
KOOpAMHATAX, IEPECCYEHUE OKPYKHOCTEM M NPSAMBIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOIBHUKH. [[TMHA OKpy>XHOCTHU. ['pagycHas u paguaHHas
Mepa yIiia, BBIYACIECHUE UIMH OyT OKpykHOcTel. [Imomane kpyra, cekropa, CErMeHTa.

JlsuxteHua naockocmu u 8HympeHHuUe cummempuu guayp (31emeHmapHsie

npedcmasneHus). lNapannensvHsili nepeHoc u nosopom.



3.IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMA K OOYYCHHI0O MAaTeMaTUKE W IEJICHAIIPABICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Ye€pe3  MPAKTUUYECKYIO
TEeSATEIBLHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YUCJIE€ YMEHHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CUTYAIINIO, OBITh TOTOBBIM JEHCTBOBATh
B OTCYTCTBUE rapaHTU yCIexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio cBOUX JAEPUIUTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTaBUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyuaTh y4yeOHBbIE CUTYyalldd, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyalluu, TJ¢ CJEAYeT BOCIOJb30BaThCA CIPABOYHOU
nH(popMaIuen uim ApyruMu BCIIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCUTD MTOJTYUYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYalMIO (MPU PELICHUH KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTeMAaTUYECKUX 3HAHUM);

CIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
MIPOMEKYTOYHOW U UTOFOBOM aTTECTALINY;
OBJIaJIcHUE OCHOBaMHU (DMHAHCOBOM TPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ognadenue ynugepcaibHbIMu y4eOHbIMU NOZHAGAMETbHOIMU OCUCHBUAMU:

YCTaHaBIMBAaTh  I[PUYMHHO-CIEJACTBEHHBIE CBSI3M B XOJ€  YCBOCHMS
MaTeMaTHYECKOro MaTepuana;

BBISBJIATH JACPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a]1a4u;

C MOMOUIBIO YUUTENIS BIOUPATh COCOO pelIeHUs MaTEeMAaTUYECKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHSATh M MpeoOpa3oBbIBATH 3HAKM M CUMBOJBI B XOJE pEUICHHS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE MPH PELIEHUH MAaTeMaTUYECKOM 3a/1auu;

MOHUMATh U UHTEPIPETUPOBATH UH(OPMAIIUIO PA3ITMYHBIX BUJIOB U (OopM
MIPEACTABJICHHUS;

WLTIOCTPUPOBATH peliaeMble 3a7auu rpauIecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3aLIOMUHATH U CUCTEMATU3UPOBATH UH(POPMALIHIO.

NOHMMATh U HUCIOJIb30BATh MATEMAaTUYECKHE CPEACTBA HATJISAHOCTH (rpadukw,
auarpamMmbl, TaONMLbBI, CXeMbl M JAp.) JUId WUIOCTpalUH, HWHTEPIpETaluy,
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aprymMeHTaIuu.



Osgnaodenue YHU6epcanbHblMu yueoHvimu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BbIBATh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/1ay;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CTIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJIUTh O0OIIee perieHue W pas3pemarh KOH(IMKTBI Ha OCHOBE COTJIACOBAHUS
MO3UIMI U Y4ETa HHTEPECOB; CIIylIaTh mapTHEPA; GOpMyIHPOBATH, APTYMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB IMPU HAIMYUU PA3HBIX TOYEK
3peHUs W pa3peliaTh KOHQIUKTHI Ha OCHOBE y4€Ta MHTEPECOB M TMO3MIMI BCEX
YYaCTHUKOB;

apryMEHTHUPOBAaTh CBOIO IO3HUIMI0O U KOOPAMHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYIHUYECTBE NPHU BHIPAOOTKE OOIIEro pElIeHUs B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh PabOTHI, JOCTHTaTh Kauye€CTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMH YICHAMH KOMAaH]IbL;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT.

Osnaodenue ynugeepcanbHblMu YUeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:

CTaBUTh 1I€JIM, BBIOMpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS Y4COHBIX
MaTeMaTUYECKHUX MPOoOIeMm;

IJIAHUPOBAaTh M OCYIIECTBIISITH JESTEIbHOCTh, HANPABICHHYIO HAa pEUICHUE
3a/1a4 UCCIIEI0BATENILCKOTO XapaKkTepa.

dbopMmynupoBaTh W yACpKUBaTh YYEOHYIO 3a7ady, COCTaBIsATh IUIAH U
MOCJIEJ0BATEIbHOCTh JCHCTBUM;

OCYIIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YUYCOHOW MaTEeMaTUIECKON
NeATEIIbHOCTH;

aJICKBaTHO OLICHUBATh MPABUILHOCTb UJIM OIIIMOOYHOCTD BBIMOJHEHUS Y4eOHOM
3a7a4u, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOKHOCTHU €€ pellIeHuUS;

CIMYaTh COCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C IIEJIbIO
0oOHapy>KeHHsI OTKJIIOHEHUH U OTINYMM OT 3TAJIOHA.

MpEeABUICTh TPYIHOCTU, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUN YYCOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NeSTETLHOCTH, OMPEEIATh MO3UTUBHBIE M3MEHEHUS U HaIpaBJCHUS, TPeOYrOIIHe
JnajabHerIel padoThl;

peryJMpoBaTh COCOO BBIPAKEHUS SMOLIUM.

HPEAMETHBIE PE3YJIBTATBI

Pesynbratel ocBoeHus: yuebHoro npenmera «MaremaTuka (BKIoyas anredpy,
TFE€OMETPHUIO0, BEPOSTHOCTh M CTATUCTUKY)», PaclpeleseHHbIe 10 rojaMm oOydeHwus,
(bopMyIUpPYIOTCS MO MPUHIUITY A00ABICHUSI HOBBIX PE3YJIbTAaTOB OT rojia K rojy, yKe
HAa3BaHHBIC B IPEABIAYIINX TOJaX MO3ULINH, KaK IIPABUIIO, TOCIOBHO HE TIOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHHUIO BKJIIOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

IVTAHUPYEMBIE  TIPEJMETHBIE PE3YJBTATBI OCBOEHUA
MNPUMEPHOM PABOYEN NPOTPAMMBI KYPCA «'EOMETPHUS» (IO
I'OAAM OBYYEHUAA)

OcBoenue yueOHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOIO OOLIEro
o0pa3oBaHHsl JODKHO OOecnednBaTh JOCTHXKEHHE CIEIYIOIUX NpPEIMETHBIX
00pa30BaTEIIbHBIX PE3yIbTATOB:

7 KIIACC

Pacnio3HaBaTh N3yu€HHbIE T€OMETPUUECKHUE PUTYPBI, ONIPENEIATh X B3aUMHOE
pacnoJioKeHue, M300pakaTb TEOMETPUYECKHE (UTYPHI, BBINOJIHATH YEPTEXKU 110
YCIOBHIO 3a/1aud. MI3MepATh JTMHENHBIE U YIJIOBbIC BEIWYMHBI. Pemarts 3agauu Ha
BBIYUCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIIOB.

Jlenate rpy0yI0 OLIEHKY JTMHEWHBIX U YTJIOBBIX BEJIMYUH NIPEAMETOB B PEAJIbHOM
KU3HU, Pa3MepOB MPHUPOAHBIX O0BEKTOB. PasnuuaTh pazMepbl 3THUX OOBEKTOB IO
NOPAJKY BEJTUYHHBI.

CTpouTh UEPTEKHU K TEOMETPUUECKHUM 3a/1a4aM (C UCTIOIb30BAaHUEM CMBICIIOBOM
OMOPBI: HABOJALIME BOIPOCHI H/WIH aJrOpUTMa YYEOHBIX ICUCTBUI).

[lonp30BaTbCd TPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUU 33/1a4.

[IpoBoauTe  OKA3aTENbCTBA  HECIOKHBIX  T€OMETPUYECKHUX  TEOPEM.

Ilonp30BaThCA NMPU3HAKAMMU PABEHCTBA IPSMOYTOJBHBIX TPEYTIOJbHUKOB,
CBOMCTBOM MEJMaHbI, IPOBEAEHHON K TUIIOTEHY3€ IIPAMOYTOJIBHOIO TPEYTIOJIbHUKA, B
pEeIIeHUN TeOMETPUYECKHUX 3a/1a4 (C UCIIOJIB30BaHUEM 3pUTENBHOMN HATJIITHOCTH U/
BepOaIbHOM OTIOPHI).

Omnpenensts napajuiebHOCTb MPSIMBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenenars NapajyIeIbHOCTh NPSAMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IIPSMOU 10 TOUEK APYTrOU IPSIMOM.

PemmaTe 3a1aun Ha KiieTyaToit Oymare.

[TpoBOIUTH BBIYMCICHUS U HAXOJAUTh YUCIIOBbIE U OYKBEHHbIC 3HAUCHHUSI YTJIOB
B F€OMETPHUUYECKHUX 3a7a4ax ¢ UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U

11



MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX MpPHU TEPECEUCHUU JBYX
napajlyIeIbHBIX MPSMBIX CEKyIled. Peliars mpakTUYeCKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOUEK.

DopMyIMpOBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl M JAuUaMeTpa
OKPYHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHM. YMETh MPUMEHSTHh 3TH CBOMCTBA IpHU
pellIeHnu 3a7a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypoBHE (aKTaMH O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOUYKE.

OpueHTUpOBaThCS B TOHATUAX U ONEpUpoBaTh Ha 0a30BOM YpOBHE:
KacaTtejabHas K OKPYXKHOCTH, TE€OpeMa O TNEPIEHIUKYIIPHOCTH KacaTeJIbHOM W
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencrtaBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, HMX  DJJEMEHTBHI,
II0JIb30BATHCS UX CBOMCTBAMMU IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

OpHEeHTHPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHAH TPEYroJIbHUKA
(meHTpa Macc) B pelIeHnH 3a1au.

Bianets noHATHEM CpPENHEN JTMHUN TPEYTOJIbHUKA U TPAIIELIUU, IPUMEHSTh UX
CBOKCTBA IIPU PELIEHUHN NPOCTEUIIINX FEOMETPUUECKHX 3a1ad. FiMeTs npencraBienue
o Teopeme daseca U TeopeMe O NMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C Onopoi Ha 3pUTENIbHYIO HATJISITHOCTD ).

[IpumeHsATh npu3HaKW MOA00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUYECKHX 3a/1a4.

[Tonp3oBaThess Teopemoit I[ludaropa nns pemeHUss TEOMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp DOHATHAMM CHHYCa, KOCHMHyCa MW TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TpEyroiabHuKa. [lob30BaThbCs ITUMM MOHATHAMHU JUIA PELICHUS
MPAKTUYECKHX 3aj1a4 (pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beruucnare  (pa3nuuHbIMM - clocoOamu) (C OMOpPOM Ha  CHPaBOYHYHO
uH(pOpMAIMIO) IJIOIIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(monB3ysACh, T/I€ HEOOXOAUMO, KAIbKYIATOPOM). [IpUMEHATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATHSMM BOMCAHHOTO M ULEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMbl O BIIMCAHHBIX YIJIaX, YTIaX MEXIy XOpJaMu (CeKyIIUMH) U YIJIE MEXKIY

KacaTelbHON U XOPpJI0i MpU PEIIEHUH MPOCTEUIINX T€OMETPUUECKUX 3a/1ay.
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Bianets MoHATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHATH CBOKMCTBA ONKMCAHHOTO YETBHIPEXYTOJbHUKA NPU PEIICHUN
IIPOCTENIINX 3aa4.

[IpuMeHATh NOJyYEHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMaTHUYECKUEMOAEIIN IS 3a/1a4 pealbHOM )KM3HU U IIPOBOAMTH
COOTBETCTBYIOILIME BBIUNUCIEHUSI C IPUMEHEHUEM TO100MSI U TPUTOHOMETPHH (IIOJIB3YSCh, IJI€ HEOOXOAUMO, KaJIbKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHUE (PYHKIIUU OCTPHIX YIJIOB, HaXOJWUTh C WX IMOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MPSAMOYTOJIHHOTO
TPEYroJIbHUKA («pEeIIeHUE MPSIMOYTOJbHBIX TPEYTrOJbHUKOB»). HaxomuTh (C MOMOIIBIO KaJdbKyJIsATOpA) UIMHBI W YTIBI IS
HETaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaThes GopMysIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JJII HAXOXKJEHUS COOTHOIICHUN
MEXIy TPUTOHOMETPHUCCKUMU BETUIMHAMHE (C OTIOPOH Ha CIPaBOYHYIO HH(GOPMAIIHIO).

Hcmonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JJII HAXOXIACHHUS PA3JMYHBIX 3JIEMEHTOB TPEYTONbHUKA («PEIICHUE
TPEYTOJBHUKOBY ), IPUMEHSTH UX TTPH PEIICHUUIIPOCTEHIITNX TECOMETPUISCKHAX 3a]1a4.

BraneTs moHsATHAMHU TpeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB MOA00HBIX (huryp. [Tomp30BaThCs CBOKWCTBAMH
MoJ00usT MPOU3BOJIBHBIX (DUTYpP, YMETh BBIUUCIATH JJIUHBI M HAXOJIWUTh YIJIBI Yy MOAOOHBIX ¢GUTryp (IO anropuTMy Y4eOHBIX
neuctBuit). [lpuMeHsATH CBOMCTBA MOAOOMS B TNPAKTUYECKUX 3a/Jadax. YMETh NMPUBOIAUTH MPUMEPHI MOAOOHBIX (QUTYp B
OKPYXKAIOIEeM MHUPE.

[Tonb3oBaThCs TeopeMaMu (TI0 BU3YalbHOM OIMOPE) O MPOU3BEACHUN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIIHNX, O
KBaJpaTe KacaTeJIbHOM.

[Tob30BaTHCS BEKTOPAMH, IOHUMATh X T€OMETPUICCKUN U (DU3UICCKUI CMBICIT, IPUMEHSTh UX B PEIICHUN T€OMETPUISCKIX
1 pusznyeckux 3aaad. [[puMeHsAThCKaISIpHOE TIPOU3BEACHUE BEKTOPOB IS HAXOXKICHHSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOAOM KOOPAWHAT HA TJIOCKOCTH, TPUMEHSTD €r0 B PEIICHUN T€OMETPUICCKUX U MPAKTHYECCKUX 3a1ad.

BraneTs MOHATHSAMHU MPaBUILHOTO MHOTOYTOJBHUKA, JIJIMHBI OKPY)KHOCTH, JUTMHBI TYTH OKPYKHOCTH M PaJMaHHON MEpbI
yTila, yMETh BBIYHUCIIATH IJIOMIA/Ib KPyTanu €ro yacTel (C ormopoi Ha CIpaBOYHYIO HHGpOpMaIHio). [IpuMEHATh MOTydeHHbIE YMCHUS
B MIPAKTUYECKUX 3a/1adax.

Haxonuth ocu (Wv IEHTPHI) CHMMETPUHU GUTYP, TPUMEHSThH ABHKEHUS TUIOCKOCTH B MIPOCTEUININX CITydasiX.

[TpumMeHsATh MOMyYeHHbIE 3HAHUSI HAa TIPAKTHUKE — CTPOUTH MaTEMaTUYECKUEMOICIN JIJIS 3a/1a4 pPeaTbHOM KU3HU U MPOBOJANTH
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COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM TMOJ00MS M TPUTOHOMETpUYECKUX (YHKUUN (MONB3ysAcCh, TJ€ HEOOXOIUMO,

KAJIbKYJIITOPOM).

4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSD (IIO TOAAM OBYYEHMUS)

7 kiaacc (He MeHee 68 1)

Ha3Baunmue
pasaesia (TeMbl)

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS
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Kypca (4ucjio

4ac0B)
Ipocreiimme [Ipocreiimue reomeTpuyecKkue 0OBEKThI: TOUKH, MPSMBIE, Iy4d | POpMYJIHPOBATH OCHOBHBIC TIOHITHS U ONPEICICHUS.
reoMeTpuyYecKne |¥ YIibl, MHOTOYTOJIBHUK, JIOMAHAS. Pacno3dHaBaTh  HM3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
durypsi CMEXHBIC U BEPTUKAILHBIC YTIIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmMu 4epTexamu. 4epTEXK MO YCIOBHIO 3aJlayu (C MCIOJIb30BAHUEM CMBICIIOBOM
HN3mepenue V3mepeHune JIMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOINPOCH W/WIH aJITOPUTMA y4EOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHMYNH [lepumerp w  mnomwaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
H3mepsATH IMHEHHBIC U YTIIOBbIE BETMUNHBI TEOMETPUUYECKUX U
MPaKTUYECKUX OOBEKTOB.
OmnpeneasaTh «Ha TJa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
MPOBOIUTH TPYOYIO OIICHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHWE JUTHH OTPE3KOB W BEIUYHH
YTJIOB.
Pemath 3a/1aun Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUSCKUX
¢uryp.
IIpoBoauTH KIIACCUPUKALUIO YTIIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKA3aTeIbHBIC PACCYKICHHS.
3HAKOMHTBHCS C UICTOPHEH Pa3BUTHA IreOMETPHUH.
TpeyronbHuku [TonsaTHe O paBHBIX TpPEYrojbHMKaxX M  IepBUUYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHMKOB HAa TOTOBBIX
(22 9) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

NPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[lpu3Haku  paBeHCTBa  MPSAMOYTOJBHBIX  TPEYTrOJbHUKOB.
CBOICTBO MeIMaHbI PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYToJdbHUKU. [Ipr3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOIbHUKA.

[TpoTuB GONBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI

BU3YyaJIbHOU OIIOPOM.

BeiBoouTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PaBEHCTB TPEYTOJbHUKOB.

®opMyJIMpOBATH OIIpeIeNIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, HIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTIO,

PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
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YT OJL

MEIUaHbI

TPEYrOJIbHUKA;

CEPEUHHOTO

MEePIEHIUKYIISIPA
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[Ipocreiiliue HepaBEeHCTBA B T'€OMETPHH.
mpeyeonvhuka. Hepasencmeo nomanoil.

[TpssMOYTOJIBHBIH TPEYTrOJBHHUK C yriioM B 30°.
[lepBble MOHATHS O AOKA3aTEIHCTBAX B TEOMETPHUHU.

Hepasencmeso

OTpe3Ka; IEepUMeTpa TPEYroJbHUKA INPH HEOOXOJMMOCTH C
OIOPOI HA AIITOPUTM ITPABHIIA.

®opMy/IMpOBAaTh CBOMCTBA M IPHU3HAKU DPABHOOEIPEHHOTO
TPEYyTroJbHUKA.

CTpouTh YepTeXH, pelaTh 32/1a4i C TIOMOIIBIO0 HaXOXKACHUS
PaBHBIX TPEYTOJIBHUKOB.

I[IpumMeHsAT,  TpPU3HAKK  PAaBEHCTBA  NPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 33/a4ax (C HCIIOJIb30BAHUEM CMBICIOBOM
OTIOpPBI: HABOISIIME BOMPOCH W/WIM QITOPHUTMAa Y4eOHBIX
JIEHCTBHI).

Hcnoab3oBate 1UGPOBBIE pECYpChl  AJIsl  HCCAeI0BAHUSA
CBOHCTB M3y4aeMbIX QUTYD.

3HAKOMUTBCS C UCTOPUEH PA3BUTHS T€OMETPHH.

IHapajuesnbHbIe
npsiMmble, cymMma
YIJIOB
TPeyrojbHUKA
(14 v)

[TapannensHble nOpsiMble, uX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbBIE U OJIHOCTOPOHHHUE YIJIbl (0Opa3oBaHHbBIE IPU
nepeceyeHH MapauiebHbIX MPSAMBIX CEKYILEH ).

[Ipu3sHak nNapauIeNTbHOCTH  NPSMBIX  YEPE3  PaBEHCTBO
pacCTOSTHUI OT TOYEK OJHOM IIPSAMOM 10 BTOPOM IPSIMOM.
CymMmMa yriioB TpeyroJlbHUKa 1 MHOTOYTOJIbHUKA.

Bueinue yribl TpeyrojibHUKa

®opmMyIMpPOBATH MOHATHE NAPALIEIBHBIX IPSIMBIX,
HAXOAMUTh IIPAKTUYECKHUE TPUMEDPBI.

M3y4yaTh cBoiicTBa yrioB, 0Opa30BaHHBIX INPH MEPECEUCHUU
MapaJUIEIbHBIX MPSAMBIX CEKYILIEH

IIpoBoauTs nAoka3zarenbcrBa. POpPMYJIHPOBATH Teopemy
MapaJUIeJIbHOCTH  ABYX IPSAMBIX C  IIOMOILBIO  YIJIOB,
00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.

BbryuciasaTs cyMMy YITIOB TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucinoBble U OyKBEHHblE 3HAUYEHHS YIJIOB B
FEOMETPUYECKUX 3aJla4aX C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYIOJIbHUKA U MHOTOYT'OJIbHUKA.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
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OKpyXKHOCTH

U KpYT.
I'eomeTpuueckue
NOCTPOEHUS

(14 v)

OKpyXHOCTb, XOpIbI U TUAMETPBI, X cBolicTBa. KacaTenpHast k
okpyxHOCTH. OKpYXHOCTh, BIHCaHHAas B yroi. [lowsmue o
I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeourHbll
NePReHOUKYIAP KaK 2eomMempudecKkue Mecma mouex.

OKpy>KHOCTbH, OMKCAaHHAsI OKOJIO TPEYTroJbHUKA. BrincanHas B

@®opMyIMpOBATh  OMNpe/IeJIeHUs '
JuamMeTpa M KacaTelbHOM K OKPY)KHOCTH.
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEIKHU.
HccnenoBathb, B TOM 4KCIie HCHOJIb3YSl HH(POBbIE peCypChl:
OKPYXHOCTb, BIIMCAHHYIO B YTrOJI; LIEHTP OKPYXHOCTH,

OKPYKHOCTH,  XODJBbI,
H3yuarp wux

18



TPEYTOJIBHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YTOJI; pABEHCTBO OTPE3KOB KACATEIbHBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceueHuy OUCCeKMpPUC Y2108 MpPey2ObHUKA U CePeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBJilaieBaTh NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPY)KHOCTEH  TpEyrojbHUKA, HAaXOAMTh ILEHTPbl 3THUX
OKPY’KHOCTEH C OIOPOX HA aIrOPUTM IPABUIIA.

Pemiatb OCHOBHBIE 3aJa4¥ HA NMOCTPOEHME: YIJia, PABHOIO
JTAaHHOMY; CEPEIMHHOI0 MEPIECHINKYIISIpa TaHHOTO OTPE3Ka;
OpsAMOM,  MOpPOXOIAIIEd  4Yepe3  JaHHYH  TOYKY U
MEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB [0 pPa3IUYHBIM d3JEMEHTaM Ipu
HEO0OXOIUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS FEOMETPUH.

IHoBTOpEHME,
00001IeHNE
3HAHMI

(49)

[ToBTOpeHne n 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 KJacca.

Pemathb 3aJla4M Ha IOBTOPCHHUC, HIIIIOCTPHPYIOMIUC CBA3U
MCKAY pas3IMYHBIMHA YaCTAMHA KypcCa.

8 ku1acc (He MeHee 68 u)

Ha3Banue
pa3aesia (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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YeTbIpéXyrojbHUK
U

[Tapannenorpamm, ero npu3Haku U cBoiicTBa. YacTHble ciiydau
napajuieJiorpaMMoB  (MIPSIMOYTOJIBHUK, pOMO, KBajapar), HX

H300paxkaTh U HAXOAUTH HA YEPTEKAX YETHIPEXYTOIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 )

npu3HaKu u cBoiictBa. Tpanenus. PaBHoOOKast U IpsMOYTOJIbHAS
Tpanenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

®opmyIMpOBaTH onpe/eJIeHus: napajuiesorpamma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpaneluu, paBHOOOKOM
Tpaneuuu, NpMOYyroJbHOM TpareLunu.

Hcnonb3oBaTh NpU  pelieHUH MNPoOCTeHmMX  3aaav
IIPU3HAKW U CBOMCTBA: NapauleJorpaMma, MpsSMOYIrOJbHUKA,
pomba, KBajpaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yJIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPOI Ha AJIITOPUTM ITPABHIIA.

Hcnoab3oBaTh 1HQPOBBIE PECYpChl ISl HUCCIEIOBAaHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHSA IreOMeTPHUH.

Teopema ®Dajeca
U TeopeMa 0
NMPONOPUHOHAIBH
bIX OTpPe3Kax,
mo00HbIE
TPeyroJibHUKH
(15 4)

Teopema @aneca u meopema 0 NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
IIponopyuonanvnvle  ompesKu, NOCMpOEHUe  4emeEPmo2o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHble  mpeyzonbHuKU. Tpu  npusnaka
mpey20nbHukos. IlpakTnueckoe npuMeHeHue.

nooodbus

IIpoBoANTH MOCTPOEHHUS C TOMOIIBIO LIUPKYJIA M JTUHEUKH C
ucnonp3oBanue  TeopemMbl  dameca U TeopeMbl O
MPOMOPIMOHANIBHBIX ~ OTpe3Kax, CTPOMTH  YETBEPTHIN
MPONOPUMOHAIBHBIA OTPE30K C OMNOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

Haxoauth no00HbIe TPEYTOTFHUKHA HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEeM COOTBETCTBYIOLIUX MPU3HAKOB TMOA00US TIpU
HEO0OXOIMMOCTHU C BU3YaJIbHOHN OMOPOH.

Pemiath 3agauym Ha MOJOOHBIE TPEYTOJBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TOCTPOCHUSI YEPTEKEH U HAXOXKICHUS
MONOOHBIX  TPEYyroJbHUKOB MPU  HEOOXOOUMOCTH  C
HAIPABJISIONIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C HCIOJb30BAaHUEM MPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHX 3aJlad C OTMOpOil Ha
AJITOPUTM Y4eOHBIX JeHCTBHI.

IlpuMeHATH,  MONyYEHHbIE  3HAHUS  OPU  PELICHUU
TEOMETPUUYECKHUX U MPAKTHUECKHUX 3a7a4 MPU HE0OXOIMMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMUTBCS C MCTOPHUEI Pa3BUTUS TEOMETPUH.
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IInomans.
Haxoxxnenue
IJIoaaen
TPeyroJibHMKOB

U MHOT'OYT0JIbHBIX
¢uryp. Ilnomaau
nmoa00HbIX Gpuryp
(14 )

[TonsiTue 06 001IEH TEOPUH TIITOIIAIH.

@opmynbel AN TUIOMIATU TPEYrOJbHUKA, IMapajuiesorpaMmma.
Omuowenue niowadei mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu oowetl 8bLCOMOIl.

Buviuucnenue nnowaoeti croocuvix ¢ueyp uepes pazbueHue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KjIeT4aTol Oymare.

[Tnomanu nonobusix Guryp. Beraucnenue mnomanei. 3agadn ¢
NPaKTUYECKUM COJIEpXKaHUeM. Peuwenue 3a0au ¢ nomouwbio
Memooa 6CnoMo2amesibHolU Niouaou.

OsJianeBaTh NEePBUYHBIMHM MPEACTABJEHUAMHU 00 oOImIeit
Teopuu Iowaan (Mepel), ¢GOpMYJIHPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICIL.

[Tpumensats  ¢opmynbl  IUIOMIAAM  HapajuIesIorpaMMa,
TPEYrojbHUKA, Tpalmeuud C ONOpPOM Ha CIPABOYHYIO
nHpopManuro.

IIpumensTo bopmybt iouiaau BBIITYKJIOTO
4eThIPEXYTOJbHUKA Uepe3 TUaroHadu U yrojl MeXIy HUMHU C
OIIOPOi1 Ha CIIPaBOYHYIO MUH(POPMALIUIO.

Haxoauth 1uiomaau ¢uryp, u300pakEHHBIX Ha KJIETYAaTOM
Oymare, HCIOJIL30BATh Pa30MEHNE HAa YaCTU U IOCTPOCHHE.
Pa30upaTrh npuMepbl UCIOJIB30BaHUS BCIIOMOTaTeIbHON
IUIOINAM JUIs PELICHUs] TeOMETPUUYECKHUX 3ajiau.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuucasiTh III0IAAN Pa3InYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemarhb 3a1a4m Ha mIomaAb C NPAaKTUYECKUM COJIEPKaHUEM
M10CJIE COBMECTHOTO aHAJIN3A.
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Teopema
ITudgaropa u
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTeNbCTBO © MPUMCHCHHE.
Oo6patnas Teopema [Tudaropa.

OnpezneneHue TPUTOHOMETPUYECKUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYCCKHE  COOTHOWICHHSI B MPSIMOYTOJbHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
COOTHOIIICHUST ~ MEKIY CTOPOHAMH B  MPSAMOYTOJBHBIX
TpeyroyibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYECKUX BBIUMCICHUSIX.

Brnanets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yria, MpoOBepsATh X KOPPEKTHOCTD.

BbIBOAMTH  TPUTOHOMETPUYECKHE  COOTHOILICHUS B
NPSIMOYTOJIBHOM TPEYTOJbHUKE C ONOPOM Ha CIPABOYHYIO
nHpopManuro.

HccnenoBath  COOTHONICHHWS  MEXKIy  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yrinamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIIOIIECH MOMOIIBIO.

Hcnoab3oBate  (GOpMyNnbl NpPUBEACHUS U
TPUTOHOMETPHUYECKOE TOXKIECTBO JIJISI HAXOXKICHUS
COOTHOIICHUH MEXIy TPUTOHOMETPUYECKUMHU (PYHKIHIMHU
pasIMYHBIX OCTPHIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHOC
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nHpopManuro.

IIpuMeHSITHh TOTYYCHHBIC 3HAHUS U YMCHHS TPU PEIICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOi Ha
AIITOPUTM TIPABUIIA).

3HAKOMHTHCS ¢ HCTOPUEH PAa3BUTHS TCOMETPHH.

Yribl B Brincansble ¥ EHTpalbHBIE YIUIbI, YOI MEXAY KacarenbHOH U | MOpMYJHPOBATH OCHOBHBIE OIPE/ACICHHUS, CBSI3aHHBIC C

OKPY’KHOCTH. XOpI0i. yIJ1aMu B Kpyre (BIMCAHHBIM yroj, HEHTPaJIbHbINA YTo).

Bnucannble VYTIibl MEXIY XOpAaMHU U CEKYLIUMH. HaxoauTh BHMCaHHBIE YIJIbI, ONMUPAIOLIUECS HA OJHY IYTY,

U ONHCAHHbIE Brivcannbpie ¥ ONMMCAHHBIC YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYUCIAATH YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTJIax,

YeThIPeXyroJbHHUK |CBoWcTBa. IlpuMeHeHMe 53TUX CBOMCTB INpU  pEIIEHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O

u. TeOMETPUYECKUX 3a]1a4. [EHTPAIILHOM YTJIe IIPH HEOOXOANMOCTHU C BH3YaJIbHOM

KacarenbHble B3auMHoe pacmnonoxeHue JByX OKpyxHocTed. Kacanue|omnopoii.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarth, B TOM 4KCie C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanmue BITMCAHHBIC U OTIMCAHHBIE YETHIPEXYTOIBHUKH, BHIBOAMTH MX

OKPY KHOCTeH CBOMCTBA U IMPU3HAKHU TIOCJIE COBMECTHOTO aHAJIN3A.

(13 ) Hcnoab3oBaTh 5TH CBOWCTBA M MNPU3HAKK IIPU PEIICHUU
3ajau.

IMoBTOpeHUE, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METOMOB KypcoB 7 MU 8 |Pemars 3agauyM Ha MOBTOpPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00o0menune KJIacCcOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTsIMH Kypca.

3HAHHI

(4 9)

9 kaacc (He MeHee 68 u)
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Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoOBHOe coep:kaHue

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCSA
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Tpuronomerpusi. | OnpezneneHue TPUTOHOMETpUYECKUX (GYHKUUH yrioB oT 0° no|®@opmMy.aupoBaTh  ONpeAesieHHsl  TPUTOHOMETPUYECKHX

Teopembl 180°. Kocunyc u cuHYC mpsIMOrOo M Tymoro yria. Teopema|(QyHKIUI TyNbIX M NPSAMBIX YIJIOB C BHU3YaJbHOH OMOpPOW.

KOCHHYCOB U KocuHycoB. (O00OmEHHAsA) TeopemMa CHHYCOB (c¢ pamuycom | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOpPEMY CHHYCOB (C

CHHYCOB. ONMUCAaHHOM OKpYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYKH | PAIUYCOM ONUCAHHON OKPYXHOCTH).

Peienne YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroibHUKH C OMOPOH HAa QJITOPUTM Y4eOHBIX

TPEeyroJibHUKOB dopmyIia MIOWAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJ | JEUCTBUM.

(16 4) Mexay HuMu. @opmyria mIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemars  mpakTuyeckue  3aJayM, CBOAsSIIHecH K
JarOHAIH U yTOJ MEXLy HUMH. HAXO0KIEHUI0 Pa3JIMYHbIX 3JIEMEHTOB TPEYroJIbHUKA.
[TpakTHyeckoe mpuMEHEHNE TOKa3aHHBIX TEOPEM.

IIpeodpazoBanue |[lonamue o npeobpazosanuu noooodus. OcBanBaTh NOHATHE npeoOpa3oBaHus moao0us.

noaoousi. CoomeemcmeenHbie siemenmvl NOOOOHBIX uyp. HccnenoBath OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (puryp mpu

MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl mogodus B

COOTHOIIIEHHUsI B npou3Be0eHu Ompe3Ko8 CeKyuux, meopema O Keéaopame|OKpYyKarollel NeHCTBUTEIbHOCTH.

OKPYKHOCTH kacamenvhot. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coomHoweHuss Mexcoy ompesKamu

(10 v) X0pO, CeKYWUx U KAcameabHulX ¢ UCHOIb308AHUEM BNUCAHHBIX

Veno8 u NOOOOHBIX MPey20IbHUKOB.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peaibHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
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BekTopnl
(12 v)

OnpeneneHne BEKTOPOB, CIOKEHUE U PA3HOCTb BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha YUCIIO.

Pu3n4eCKu U FTeOMETPUUECKUI CMBICII BEKTOPOB.
Pa3znoxeHne BexkTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BexTopa.

CkaysipHOE NPOU3BEICHUE BEKTOPOB, €0 IPUMEHEHUE I
HAaXOKJICHUs [UIMH U YIJIOB.

Pemenue 3a1a4 ¢ IOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB U pelIeHUs 3a7a4 KMHEMAaTUKHA U
MEXAHUKH.

Hcnoab30BaTh  BEKTOPbl Kak HAMpaBICHHBIE OTPE3KH,
uccjie10BaTh reOMeTPUYECKHI (nepemelenue) u
¢bu3uveckuii (cuiia) CMBICIBI BEKTOPOB C OIOPOM Ha
BOIIPOCHBIN IJIaH.

3HaTh omnpeaeNeHMsl CYMMBI U Pa3sHOCTH BEKTOPOB,
YMHOXKEHUS BEKTOpa Ha YHCIIO, HCCJIe10BATh
TEOMETPHUECKUI U (PU3NUECKUN CMBICIIBI THX ONEPAIHiA.
Pemiath, reomerpuyeckue 3aJayd  C  UCIOJB30BaHUEM
BEKTOPOB.

PackiaapIBaTh BEKTOP 10 IBYM HEKOJLTUHEAPHBIM BEKTOPAM.
Hcnoab30BaTh  CKaSIPHOE  IPOM3BEACHUE  BEKTOPOB,
BBIBOAMTH €0 OCHOBHBIE CBOICTBA.

BbIYHCAATH CyMMY, Pa3HOCTh M CKAJISIPHOE INPOU3BEICHHE
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BEKTOPOB B KOOpP/IMHATAX.
IIpuMeHATH CKAJIpHOE MPOU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPAMHATHI TOYEK Ha INIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOPAUHATHI Ha | Vpasnenue npamou. YrnoBod Kod(pGUIMEHT, TaHTeHC YyIia |JAeKapTOBBIX KOOPAMHAT TOUYKH.
IVIOCKOCTH HAaKJIOHA, apaJulelIbHbIC U NIEPIICHIUKYIISIPHBIC IPSIMBIE. HccaenoBarh ypaBHEHHE NPSIMON U OKPYKHOCTH C OIIOPOM Ha
(9 9) VYpaBHeHue OKpyKHOCTH. HaxokIeHue KOOpJAWHAT TOYEK | BONPOCHBIM ILJIAH.
IIEPECEUECHUS OKPYKHOCTH U MPSIMOM. Haxonuts LeHTp U paguyc OKpY>KHOCTH 110 €€ YPaBHEHHIO.
Meroza KOOpAMHAT NPU PELICHUH T€OMETPUYECKUX 3a1a4. Pemiate 3a1a4M Ha HAXOXKJACHUE TOYEK IIEPECEUCHHUS TPSMBIX
Hcnonb3oBanue MeToAa KOOPAUMHAT B MPAKTHUECKUX 3a7adax 1 OKPYXKHOCTEH C MOMOIIBIO METOAA KOOPANHAT.
Hcnonb3oBaTh CBOICTBA yraoBoro KodQQuiueHTa mpsMon
IIpU PELICHUU 3a]a4, JIJIsl ONPEEICHUS PACIOI0KEHHS
IIPSAMOM.
IIpumeHATH KOOPAMHATHI NPU PELICHUN T€OMETPUUECKUX U
MIPAaKTHUYECKUX 3aJad, I HOCTPOEHUS MaTEMAaTHYECKUX
MoJieIel peasibHbIX 3a7a4 («MEeTO0Jl KOOPAUHATY).
Ilonb30BaTbCst Uil TMOCTPOCHHMST W MCCIECIOBAaHUU
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
IIpaBuiabHbIe IIpaBuUnbHBIE MHOTOYIOJIBHUKH, BBIYMCIEHHE WX JJIEMEHTOB. | DOpMy/JMpoOBaTh OIpeseiIeHUE IIPABUIIbHBIX
MHOIOYIroJbHUKH. |Yucno m w JyMHA OKPYKHOCTH. JIMHA AYrM OKPYKHOCTHU. | MHOTOYT'OJIBHUKOB, HAXOAUTh UX DJIEMEHTHI.
Jumna Paguannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IUI0IIAIb KPYyra.
Boruuciienue
nJioiajei

8w

[lnomane Kpyra W ero 53JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomnianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

[IOMOILBIO IPAaBUJIBHBIX MHOI'OYTOJIbHUKOB, OIpeNeJsiTh
YHUCIIO T, IJTUHY IyTU U paJuaHHYI0 Mepy yIia 1o oopasity.
IIpoBoauTh Mepexox OT paiMaHHOW MEPHI yrila K IpagyCHON
1 Ha000pOT IO BU3YaJIbHOM omope.

OnpepenssTh mIomans Kpyra.

BoiBoauTh hopmyiibl (B rpalyCHON U paiuaHHOW Mepe) s
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IIJIaH.
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BoruncasaTs miomamu (uryp, BKIIOYAIONINX SJIEMEHTHI
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OKPYKHOCTH (Kpyra) ¢ OIopoii Ha CIPaBOYHYIO HH(OPMALIUIO.
Haxoauthp momaau B 3aja4ax peajbHOU KU3HU.

JIBUKeHU S Tonamue o 08udcenuu NI0CKOCMU. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOLIUE  TOHSATHUS
IJIOCKOCTH Iapannenvnviii nepenoc, nosopom u cummempus. Ocu u yenmpol | IBUKEHUS, LIEHTPOB U OCEH CUMMETPHUHU.
(6 u) CUMMEMPUU. ®opMyJIMpPOBaTh ONpPEICICHUS MapajuleIbHOTO IepeHoca,
Ilpocmetiwue npumenenus @ pewieHul 3a0adu. MOBOPOTa W OCEBOM CHUMMETPUU C BU3YAIbHOW OMOPOH.
HaxoanTh HEMOABMXHBIE TOYKU IO 00pas3iLy.
HaxoauThb HEHTPBI U OCH CUMMETPHUI IPOCTeHIINX QUTyp IO
oOpasiry.
Ilpumenamp napannenvuviii nepeHoc U CUMMEmpUI0 npu
peueHuy 2eoMempuiecKux 3a0a4 (pazoupamos npumepul).
Hcnonvzoeams 015 nocmpoenusi u ucciedo8anull yupposvie
pecypcul.
IloBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M MeTOJI0B KypcoB /—19 |OmepupoBaTh MOHSITHAMHU: QUrypa, TOYKa, IpsMas, yroi,
0000meHue, KJIacCOB, 000OIIEHNE U CHCTeMaTH3aIs 3HaHU . MHOTOYTOJIbHUK, PaBHOOEAPEHHBI U  PAaBHOCTOPOHHUU
cucrematuszauust  |lIpocreiiiime reomerpuueckue (GUIyppl M HUX CBOMCTBA.|TPEYTOJIbHUKH, NPSIMOYTOJIbHBIM TpPEyrojlbHUK, MeInaHa,
SHAHMIZ H3mepenne reoOMeTpUIeCKUX BETUYMH. OuccekTpuca M BBICOTA TPEYrOJbHUKA, MHapajieIorpaMM,
(7 ) TpeyroabHUKH. poMO, TPSMOYTOJIBHUK, KBaJpaT, Tpameuus; OKpy>KHOCTb,

[TapannenbHble U IEPIEHANKYISIPHBIE TIPSIMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuyeckue MOCTPOCHHs. YTIbl B
OKPY>)KHOCTH.  BrnMcaHHble W  ONHCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPY’KHOCTb.
YeThIpEXYroIbHUKY.
YEeTHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTOJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. CummeTpusi.
[Tnomans. Berauciaenue mmomasnei. [lnomanu nomo6Hbx Guryp.
JlexapToBbI KOOPAMHATHI HA TIJIOCKOCTH.

Bnucannsie n OITMCaHHBIC

KacaTesbHasl; paBEeHCTBO U mojo0ue (uryp, TpeyrojbHUKOB;
NapajuleIbHOCTh W MNEPIEHIUKYJIAPHOCTh TNPAMBIX, Yol

MCXKAY HNOpAMBIMH, CUMMCTPHA OTHOCHUTCIBHO TOYKU H
IpsIMOM; JUIMHA, PACCTOSHME, BEIMYMHA YIva, IUIOLIAIb,
HIEPUMETP.

Hcnoab3oBars  (opmyabl: IepuMerpa M ILIOMIAIU

MHOTI'OYT'OJIbHUKOB, IJIMHBI OKPYXHOCTH U IJIOAAW Kpyra,

00BbEMa MPSAMOYTOJIBHOTO MapajlIesIenuIe 1a.
OnepupoBaTh NOHATHAMM: TPSMOYTOJbHas  CcCHUCTEMa
KOOpAMHAT, BEKTOp; MCHOJAb30BAaTh JTH IOHITHS JJIA

IIPE/ICTABIICHNS JJAHHBIX U pELIEHUs 3aJay, B TOM YUCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.
Pemiate 3aga4M Ha TIOBTOPEHHE OCHOBHBIX IIOHATHH,
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5.HIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [Ipocreiimue reomeTpuyecKkue 1 bu6mmoteka [JOK
00BEKTHI https://m.eds00.ru/88660b724
bubnuoreka [{OK
2 MBHOroyroianrHuK, JIOMaHast 1
o https://m.edsoo.ru/8866ch6a
3 CMexxHbBIE U BEPTUKAIBHBIE YTJIbI 1 bubmorexa LOK
P . https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIE YIIBI 1 brbmmorexa [TOK
P e https://m.eds00.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BEIYUCIICHHE OTPE3KOB U 1
yTJIOB
W3mepenne TUHEHHBIX W YTIIOBBIX
but6mmoreka [IOK
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1

yTJIOB

https://m.edsoo0.ru/8866c3ea
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11

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIEHUE OTPE3KOB U
yIJIOB

12

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJINYUH, BBIYNCICHUE OTPE3KOB U
yIJIOB

13

14

15

[lepumerp u mnomans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB

[Tepumerp u mnomans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX

U TIEpBUYHBIEC IPEJCTABICHUS O
paBHBIX (pUrypax

bubnunoreka LIOK
https://m.edso0.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYTOJIbBHUKOB

bubmmoteka IIOK
https://m.edsoo.ru/8866d1fa

17

18

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

bu6nmorexa LIOK
https://m.edso0.ru/8866d34e

bubmmoteka IIOK
https://m.edsoo0.ru/8866e01e

19

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

20

21

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu npuzHaka paBeHCTBA
TPEYrOJIbHUKOB

but6mmorekxa [IOK
https://m.edso00.ru/8866e88e

22

[Ipu3Haky paBeHCTBa
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IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Ipu3naku paBeHCTBa

23
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOIiCTBO MeIHaHbI
24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa LIOK
p yr N Theyr ’ https://m.edso0.ru/8866e9ec
IIPOBEIEHHON K THIIOTEHY3€
CBoliCcTBO MeMaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHoOepenHbIC U bu6nunorexa LIOK
PaBHOCTOPOHHHE TPEYrOJIbHUKHU https://m.edso00.ru/8866d6fa
97 [Ipu3Haku u cBoiCTBA bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866d880
08 [Ipu3Haku u cBoiicTBa Bbu6mmotreka [JOK
paBHOOEIPEHHOI 0 TPEYTOJIbHHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubmuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasencrBa B reomerpun
bubmmoteka IIOK
31 H
CPABCHUTRA B TeOMETpH https://m.eds00.ru/8866e3a2
32 HepaBenctBa B reomeTpun
33 HepaBenctBa B reomeTpun
34 IIpsAMOYTONIBHBINM TPEYTOJIIBHUK C bu6muoreka [JOK
yriom B 30° https://m.edso0.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTONBHUK C
yriioMm B 30°
36 KonrtponbHas pabora no Teme bubmuoteka [IOK
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"TpeyronbHuku"

https://m.edsoo.ru/8866echc

37

38

[TapannensHbIe IpMBIC, UX
CBOMCTBA

[TaTeiit noctynar EBkiua

bub6nmoreka [IOK

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

39

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YIJIbI,
00pa3oBaHHbIE NPH NEPECEUECHUU
IIapaJUIEIIBbHBIX IPSAMBIX CEKYIIEeH

bubnunoreka LIOK

https://m.eds00.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbIE NPH NEPECEUECHUU
IapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

41

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
00pa3oBaHHbIE MPH NTEPECEUECHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHbIE NPH NTEPECEUEHUU

but6mmorekxa [IOK

https://m.eds00.ru/8866f3b0
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NapaJuICIbHBIX NIPSMBIX CEKYILEH

[Ipu3Hak napayienbHOCTH NPSMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

44
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMON
[Ipu3Hak napamuieabHOCTU MPSIMBIX
45 yepes paBeHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMOI
46 CymMa yriioB TpeyroJibHUKa bubmmorexa [JOK
yMMa YIIIOB Tpeyr https://m.eds00.ru/8866f630
47 Cymma yriioB TpeyrojbHUKa bubmorexa HOK
yMMa YIOB Tpeyh https://m.edsoo.ru/8866f8ba
48 BHemrHue yriel TpeyroiabHUKa bubmorexa OK
yE peyr https://m.edsoo.ru/8866fase
49 BHemrHue yriel TpeyroabHUKa
KonTponbHas pabota mo Teme
50 "[TapamnenbHble IpsIMbIE, CyMMa bubmorexa HOK
P P W y https://m.edsoo.ru/8866fe6e
YTJI0B TPEYroJbHUKA
51 OKpy>XHOCTb, XOPJIbI M TUAMETP, UX bubmuoreka [IOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacartenbHast K OKpY>KHOCTH bubmorexa HOK
Py https://m.eds00.ru/88670e9a
53 OKpy)KHOCTb, BITUCAHHAS B YT'OJI
54 OKpy’KHOCTb, BIIUCAHHAS B YroOJ
55 [Tonsatne o I'MT, npumeHenue B bubmuoreka [IOK
3a1auax https://m.eds00.ru/8867013e
56 [Tonsitue o 'MT, npumenenue B bubnuorexa [JOK
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3agadax

https://m.eds00.ru/88670508

buccekTpuca u cepelMHHbBIN

S7 MEPIEHIUKYIISIP KaK
reOMETPHUECKUE MECTa TOUEK
OKpY>XHOCTb, OITUCAHHAST OKOJIO bubmmoreka [JOK
58
TpeyroJibHUKa https://m.eds00.ru/88670a62
59 OKpy’>KHOCTb, ONIMCAHHAsA OKOJIO
TpEeYroJbHUKA
60 OKpy>XHOCTb, BIIMICAaHHAs B bubnnorexa [JOK
TPEYTOJIbHUK https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B
TPEYrOJbHUK
62 [Ipocreiimue 3a1aun Ha Bbu6motreka [JOK
IMOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimue 3a1aun Ha bubmuoteka [IOK
IIOCTPOEHHE https://m.eds00.ru/886712d2
KonrtponbHas pabora no Teme
64 "Ox p)KHOCTBII)/I K bubmorexa [TOK
by YT | https://m.eds00.ru/88671462
I'eomeTpHrueckue nocTpoeHus
[ToBTOpenue u 0600IIeHNE 3HAHUI
65 OCHOBHBIX TOHSITUH U METOJIOB bubmorexa LOK
a https://m.eds00.ru/886715b6
Kypca 7 Kiacca
but6mmorekxa [IOK
66 4
TOroBas KOHTPOIbHA paboTa https://m.eds00.ru/886716ec
[ToBTOpeHue u 0000IIIeHNE 3HAHHI
67 OCHOBHBIX TIOHSITHI U METO/IOB
Kypca 7 Kiacca
68 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI bu6mmoreka [JOK
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OCHOBHBIX IOHATHUI U METOJI0B https://m.edso0.ru/886719bc
Kypca 7 Kiiacca

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 0
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 [Tapannenorpamm, ero Npu3Haku 1 1 bubnmnoreka HOK
CBOMCTBa https://m.edso00.ru/88671af2
5 [Tapannenorpamm, ero npu3Haku u 1 Bbu6mmotreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero Npu3Haku U 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTtHble cayyau napauienorpaMMoB
4 (IpsIMOYTOJILHUK, pOMO, KBapar), ux 1 bubmorexa HOK
PAMOYT D POMD, KBazpat), https://m.eds00.ru/88671dea
MPU3HAKA U CBOMCTBA
YacTtHble cyyau mapamuienorpaMMoB
5 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 brbmmorexa [TOK
PO > POND, KBAIPAT), https://m.eds00.ru/88671£20
MIPU3HAKU U CBOWCTBA
YacTtHbIe cydau mapauieiorpaMMoB
6 (IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX 1 brbmmorexa [TOK
PAMOYT L DOMD pat), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOMCTBA
but6mmorexa [IOK
7 T 1
parers https://m.eds00.ru/88672358
8 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmuoreka [IOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubmuoreka [IOK
Tpaneuuu https://m.eds00.ru/88672858
10 Meroa yaBoeHUs: MEUAHbI 1 bu6nunorexa LIOK
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https://m.edso0.ru/88672b14

11 LlenTpanbHast CHMMETpUS bubmmorexa [JOK
https://m.eds00.ru/88672b14

12 KonTponbhas pabota no teme bubmmoreka [JOK
"UeTpIpE€XyroibHUKHN" https://m.eds00.ru/88672c9%a

13 Teopema ®aneca u Teopema o Bu6muotexa [JOK
MPONOPLUOHAIBHBIX OTPE3KaX https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUS buGnuorexa [IOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHss TUHUS buGnuorexa [IOK
https://m.eds00.ru/88673064

18 [IponopuroHaIbHBIE OTPE3KU bubmorexa LOK
https://m.eds00.ru/88673794

19 IIponopuroHalIbHbBIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpEYTroIbHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc

bubnnorexa [JOK
21 Hozobreie TpeyrobHiuih https://m.edSO(])_.[ ru/88673a78

99 Tpu npusnaka nonodus bubmuoreka [IOK
TPEYroJIbHUKOB https://m.edso00.ru/88673bae

93 Tpu npuznaka nogodus bu6muoreka [JOK
TpEYroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npusnaka nogoOus bu6muoreka [JOK
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TPEYroJIbHUKOB

https://m.eds00.ru/8867400e

Tpu npusnaka nogobus

25
TPEYrOJIbHUKOB
26 [Ipumenenue moaooust Mpu perieHuH
MPAKTUYECKHX 3aj1a4
97 KonrponsHas pabora o Teme Bu6muotexa [JOK
"IlonoOHbIE TPEYroJbHUKH" https://m.eds00.ru/8867445a
28 CaoiicTBa miomaaen bubnuoreka [{OK
reOMEeTPHUECKUX HUTyp https://m.eds00.ru/886745fe
29 Dopmyisl A1 IoLann Bbu6mmoteka [JOK
TpEyroJIbHUKA, apajiesaorpamma https://m.eds00.ru/88674860
@opMyIIbl IS IUIOLIAAH bubnuoreka [IOK
30
TpEyroJibHUKA, MapajiieorpaMma https://m.edso0.ru/88674a22
31 @opMyIbl 1S IIOLIAAN bubnuoreka [IOK
TpEyroJibHUKA, MapajiieorpaMma https://m.edsoo.ru/88674a22
@opMyibl I IUIOLIAAN bubmmnoreka HOK
32
TPEyroJIbHUKA, apajijieJorpaMma https://m.eds00.ru/88675288
33 DopmyIbl A1 TI0LIAN bubmuoreka [IOK
TpEyroJibHUKA, MapajijieorpaMma https://m.eds00.ru/8867542c
34 Brruncnenue miomanei cioKHbIX bubnuoreka [{OK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi but6mmorekxa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau moxoOHBIX Guryp
37 [Tnomaau nogo6HBIX GUryp
38 3amaun ¢ MPaKTUYECKUM bubnuotexa [JOK

coZiepKaHuEM

https://m.eds00.ru/88675558
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39 3ajaud ¢ IPaKTUYECKUM bubnmoreka [JOK
co/iep)KaHUEM https://m.eds00.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIp0 METO1a bubmuorexa [JOK
BCIIOMOTATEJIbHOM TUJIOLIAIH https://m.eds00.ru/88674f90
41 KonTponbhas pabota no teme bubmmoreka [JOK
"ITnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Tudaropa u ¢ bubmmoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHUE https://m.edso00.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Tudaropa u eé
MIPUMCHCHUE
Omnpenenenre TPUTOHOMETPUUECKUX
KIIAM OCTPOTO yrjia
47 2 Y:MH J'IBHpF Tyr JbHUKA bubmorexa [JOK
PAMOYTOIBHOTO TPeyro ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B MPSIMOYTOJIbHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE

TOXKIECTBO
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KonrponsHas pabora o teme

bubnunoreka LIOK
51 "Teopema Iludaropa u Hadana
P arop https://m.eds00.ru/8a1407¢8
TPUTOHOMETPHUH
59 BnucanHbie ¥ IEHTpaIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKY KacaTeJIbHOU U XOPAOU https://m.edso0.ru/8a1415b2
53 Bnucannsie ¥ 1IEeHTpaIbHbIE YTJIbI, bubmuorexa [IOK
YIoJl MEXy KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 Bnncannble U eHTpaIbHbIC YTIIbI, bubnunoreka LIOK
yroJ MEeXJ1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8a141b34
55 VYTIibl MEXAY XOpAaMU U CEKYIIUMU
56 VYTIubl MeXAYy XOpJaMu U CEKYIIMMHU
Bnucanablie ¥ ONMMCaHHbBIC
57 YeTBIPEXYTOJIbHUKH, UX IMPU3HAKH U bubmiorexa HOK
PIPeRT > X AP https://m.eds00.ru/8a140f86
CBOMCTBA
Bnucanaslie ¥ OmMcaHHbBIE
58 YETHIPEX YTOJIBHUKH, UX IPU3HAKU U bubmorexa LOK
. pexyr ’ P https://m.edso00.ru/8a1416d4
CBOMCTBA
BnucanHble ¥ ONIMCaHHBIC
59 YeTRIPEXYTOJbHUKH, UX MMPU3HAKH U bubmorexa LOK
. pexyT ’ p https://m.edso00.ru/8a1416d4
CBOMCTBA
[IpumeHeHne CBOMCTB BIUCAHHBIX U
60 OIMMHMCAHHBIX YEeTHIPEXYTOILHUKOB TIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMMCAHHBIX YeTHIPEXYTOJLHUKOB TIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
62 B3anMHoe pacmnonokeHue 1Byx bu6nunorexa LIOK

OKpPY’KHOCTEH, 001111e KacaTeJIbHbIe

https://m.edso0.ru/8a1410a8
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bubnunorexa LIOK

63 Kacanue okpyxocteit 1 https://m.edsoo.ru/8a1410a8
KontponbHas padota mo teme "Yriasl
64 B OK HOCTH. Biucanusie u 1 Bubmorexa OK
PYZHOCTH. . https://m.eds00.ru/8a141c88
OIMHMCAHHBIC YCTHIPEX yTOJIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 Bubmorexa LIOK
P . ’ https://m.edsoo.ru/8al41ddc
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
66 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmorexa IIOK
HOB k3P . ’ https://m.edsoo.ru/8al4lefe
000011IeHNEe 3HAHUHI
bubnuoreka [{OK
7 " 1
6 TOrOBsl KOHTPOIIbHAA PadoTa https://m.edsoo0.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATUN U
68 METOJIOB KYPCOB 7 M 8 K1accoB 1 Bubmorexa IIOK
g P . ’ https://m.edsoo.ru/8al420ac
0000111eHE 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 OnpeneneHre TPUTOHOMETPUUECKUX 1 bubnnoreka [HOK
bynkmuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS 1
bubmuorexa [JOK
T 1
3 COpEMa ROCHIHYCOB https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuorexa [JOK
5 T 1
COpEMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB
8 TeopeMa cuHycOB 1
Haxoxxnenue niauH CTOpOH U bu6mmoreka [JOK
9 1
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bu6mmoreka [JOK
10 Petiere TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
1 Petierye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
12 P 1
CHICHHE TPEYTOIBHHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenune TpeyronpHUKOB 1 bubmmorexa [OK

https://m.edsoo.ru/8al42ac0
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[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHUE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyrojJbHUKOB" https://m.edsoo.ru/8a14392a
bubmuoreka [JOK
17 [TonsiTue 0 mpeoOpa3zoBaHUU TTOO0US httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE IEMEHTHI bubnuorexa [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTBI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
20 XO0p, TeopeMa O MPOU3BEICHUN bubnnoreka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
21 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BEIEHUHN OTPE3KOB
99 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeabHOM
93 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [TpuMmeHeHre TeOpeM B pElIeHUH bub6nuorexa [IOK

TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/8al443fc
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[IpuMeHeHne TeopeM B PELLICHUH

bubmuoreka [JOK

25
reOMETPUUYECKUX 3aJ1a4 https://m.edsoo.ru/8a144578
KonTtponbHast pabora o Teme
26 "TIpeoOpa3oBanue moaoous. bubnuoreka [IOK
Metpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpY>kHOCTH"
OrnpeziesieHre BEKTOPOB.
27 Du3ndecKuil ¥ TeOMETPUICCKUM bubmorexa HOK
p https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrokeHue ¥ BBIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YKCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BRIUMTAHUE BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YHCIIO
31 Pa3znoxenue BekTopa 1o A1ByM
HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunats! BekTopa
PA p https://m.edsoo.ru/8al44fbe
CxansipHO€ NMPOU3BEICHUE BEKTOPOB,
33 ero I EIMCHCII;)I/IC TSI HAXO0XK, eHI/Ile bubmorexa [JOK
p A & https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 ero MpUMEHCHHE ISl HaXOXKICHHS bubmorera [JOK
P https://m.edsoo.ru/8a14550e
JUTMH U yTJIOB
Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1a4 ¢ MOMOIIBLIO bu6mmoreka [JOK

46



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/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

[TprMeHeHre BEeKTOPOB Jis pelIeHus

37
3a1a4 GU3UKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edso0.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH
. bubmuoreka [JOK
40 ¥pasHerine NpaMol https://m.edso0o.ru/8al45c48
41 YpaBHeHHE NpAMON
bubmuorexa [JOK
42 ¥ PaBHEHIHE OKpYKHOCTH https://m.edsoo.ru/8al4635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPYKHOCTH U IIPSMOi https://m.edso00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUHN
44 F€OMETPUYECKHX 3a/1ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUH
45 r€OMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT IIPU PELLIEHUN
46 reoMeTpUUYECKUX 3ajad,
MPAKTUYECKHX 3a7a4
KonTtponbHas pabora o teme
47 "JlekapTOBbI KOOPINHATHI HA bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, bubnnorexa [JOK

BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda
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bubmuorexa [JOK

49 Hueiio m. Jlnitna okpysiocTH https://m.edsoo.ru/8al1472c8
bubmuorexa [JOK
S0 Huciio m. Jlnina okpysiocTH https://m.edsogru/8a14714c
51 JlnvuHa 1yTH OKpY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubmmorexa LOK
https://m.edso00.ru/8al147426
54 [Tnomane kpyra, cekTopa, cermeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cermMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [TonsiTHE O ABMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapamensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso00.ru/8a147f16
59 [TapamienbHBIN IEPEHOC, TOBOPOT
60 [TapamienpHbIi IEPEHOC, IOBOPOT
61 [IpuMeHeHne NBUKEHUI ITpU bubnnoreka [JOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas pabota no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[BrkeHHst iiockocTu"
63 [ToBTOpeHnue, 06001IeHNE, bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. I/I3MepeHI/Ie

https://m.edso0.ru/8a148524
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F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroabHuKH

64

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
[TapanienbHble U NEPIICHIUKYISPHBIC
npsiMble

bu6mmoreka [IOK
https://m.eds00.ru/8a148650

65

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTJbl
B OKPY>KHOCTH

66

67

[ToBTOpEeHME, 0000IICHUE,
cucTeMaTu3anus 3HaHui. Boucanabie
Y OIHCaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

Wrorosas koHTposibHas paboTa

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, o6odIIEHNE,
cUcTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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