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MNOACHUTEJIBHAS 3AIIUCKA

PaGouass mporpamMma 1O TE€OMETPUM JJIi OOYHYAIOIIUXCS C 33ACPKKOH ICUXUYECKOr o
pa3Butus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs MOATOTOBICHA HA OCHOBE
®denepalibHOr0 roCyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOT'O 001Iero o0pa3oBaHUs
(ITpukaz Munnpocsenienust Poccun ot 31.05.2021 r. Ne 287) (mamee — PI'OC 0OO0O),
®denepalibHOM alanTUPOBAHHOW 0Opa30BaTENbHOM MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa30BaHMS
JUld 0o0y4arouMxcs C OTpaHMYEHHBIMH BO3MOXKHOCTAMHU 370poBbs (IIpukaz MuHnpocseueHus
Poccun ot 24 Hos6ps 2022 r. Ne 1025), denepanpHoii pabodeil mporpaMMbl OCHOBHOT'O OOIIIETO
obpazoBaHus Mo yuyeOHOMYy mnpenmery «l'eomerpus», deaepanbHON MPOrpaMMbl BOCIUTAHMS, C
YU4ETOM pACIpPEACNIEHHBIX IO KJjlaccaM IIpOBEpPSAEMBIX TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS
®denepalibHOM afanTUPOBaHHON 00pa30BaTENbHONW MpPOrpaMMbl OCHOBHOI'O 0OLIEro oOpa3oBaHUs
JUIs 00y4YarolMXcsl C 3aJIepKKON MCUXUUYECKoro pa3Butus. B paboueil mporpamme y4dTeHbl UAeU U

ITOJIOKCHHUA KOHHGHHI/II/I pa3sBUTUA MAaTCMATUICCKOI'O O6pa3OBaHI/IH B Poccuiickoi (De;[epaulzm.

O0wmas xapakrepucTuka ydyeoOHoro npeamera «I'eomerpus»

YueOHbiii mpeamer «l'eoMeTpusi» BXOOUT B MpeAMETHYIO o0nacte «MaTtematuka u
uHpopmaTrka». OH CIMOCOOCTBYET pPAa3BUTHIO BBIYMCIUTEIBHON KYJIBTYphl H JIOTHYECKOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS TMIOJB30BAaThCS AJTOPUTMAMHU, a TakKe MPUOOPETCHHUIO
MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX B MOBCEAHEBHOMN XM3HU oOyuaroruxcs ¢ 3I1P. YueOnbIid
OpeMET  pa3BUBAeT  MBINUICHUE, IMPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIIMOHAIBHYIO
rPaMOTHOCTb, YMEHHS  BOCIHpPUHUMATh M  KPUTUYECKH  AHATU3UPOBaTh  UH(OOPMAIHIO,
MIPEJICTABJIICHHYIO B Pa3JINYHBIX (hOopMax.

OOyueHne mareMaTuke IaéT BO3MOXKHOCTh pa3BuBaTh y oOydarommuxcs ¢ 3IIP Tounyto,
paIMOHANIBHYI0O U WH(OpPMATUBHYIO pedYb, YMEHUE OTOMpaTh Hauboyiee MOAXOASIINE S3bIKOBHIC,
CUMBOJIMYECKHE, Tpaduueckue CpencrtBa sl BBIPAKEHUS CYXIEHHM M HANIHOTO HUX
MIPEICTaBIICHUS.

HeoOxomuMbIM KOMITOHEHTOM OOIIEH KYyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SBJICTCS
olmree 3HAKOMCTBO C METONAMU TO3HAHUSA JCHCTBUTEIBHOCTH, MPEICTABICHHE O MPEAMETEe U
METOJ]aX MAaTeMaTHUKH, UX OTIIMYUN OT METOAOB JPYTUX €CTECTBEHHBIX W I'YMaHUTAPHBIX HayK, 00
O0COOEHHOCTSAX MPUMEHCHHS MaTEMaTHUKH JJIsI PEIICHUS HAyYHBIX W MPUKIATHBIX 3a7ad. Takum
o0pa3oMm, MaTemarnyeckoe oOpa3zoBaHME BHOCHT CBOM BKIaa B (hOpMUpOBaHWE OOMIEH KYJIBTYpBI

YCJIOBCKA.



N3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO YENIOBEKa,
IIOHMMAaHHUIO KPacoThl U U3SIIECTBA MATEMAaTHUECKUX PACCYKIEHUMN, BOCIPUATHIO T€OMETPUUECKUX
¢bopM, YCBOCHHIO UJIe CHMMETPUHU.

[Iporpamma otpakaer comepkanue odOydeHus npeamery «['eomeTpus» ¢ yuyerom 0coOBIX
oOpazoBaTenbHBIX noTpeOHOCTel oOyuatomuxcst ¢ 3IIP. OBnaneHue y4yeOHBIM MpPEIMETOM
«["eoMeTpus» MPEICTaBISIET ONMPEACTICHHYIO CIOKHOCTE sl yuanuxcs ¢ 3[1P. ¥V oOyuatonmxes ¢
3[IP Haubosee BBIpaKEHbI OTCTaBaHUS B PA3BUTUU CIOBECHO-JIOTMYECKHX (OPM MBIIUICHUS,
MO3TOMY aOCTpaKkTHbIE M OTBJICYCHHbIE KAaTETOPHH MM TPYAHOAOCTYNHBL. B TOXe Bpems mpu
CIIeIaIbHOM O00y4eHHUH OOydJarompecs MOTYT BBINONHATH 3alaHus 1o anroput™my. OnHu
BOCIIPUUMMYMBBEI K IIOMOIIM, MOT'YT BBIIOJHHUTH NEPEHOC Ha aHAJOIMYHOE 3a/laHie YCBOEHHOI'O
criocoba peuteHusi. CHU)KEHUE Pa3BUTUS MBICIUTENIbHBIX ONEpalUil U 3aMeJIeHHOE CTaHOBJICHHE
JOTMYECKUX JEHCTBUM NPHUBOIAAT K HEIOCTATOYHOH OCMBICIIEHHOCTH COBEPIIAEMbIX Y4YeOHBIX
neictBuil. Y oOyvarolmxcsl 3aTpyJHEHbl CUETHBbIE BBIYMCIEHHSA, IPOU3BOAUMBIE B yme. B
HNUCbMEHHBIX BBIYMCIEHUAX OHU MOTYT IPOMYCKaTh OJUH U3 IPOMEKYTOUHBIX wmaros. [Ipu pabote
C YHMCIIOBBIMU BBIPAXEHUSIMM, BBIYUCICHUEM HUX 3HAYEHHMs] MOTYT HE YIEp)KUBaTh IpaBUIIbHBIN
nopsinok AeictBuid. [lpu ympomenuu, npeodpa3oBaHuu BoipakeHui ydamuecs ¢ 3[IP He moryT
CaMOCTOATENIHO IIPUHATH PELICHHUE O ITOCIEI0BATENbHOCTH BBINOIHEHU 1eicTBUI. KOHKpeTHOCTh
MBIIUIEHUS OCJIOXKHSIET YCBOEGHUS HAaBbIKA PEIICHUs YpaBHEHHH, HEPaBEHCTB, CUCTEMbl YPaBHEHHH.
WM mManomocTymHo coBepiieHrne 00paTUMBIX OepaIiuii.

Pemenne 3amay COMpPSsDKEHO C TPYAHOCTSAMH O(OpMIIEHUs KpaTKOW 3amucy, IMPOBEIECHUS
aHa/lM3a YCJOBHUS 3aJaud, BbIIeNeHUs cymiecTBeHHoro. OOyuatommecs c¢ 3IIP 3arpynusorces
clenaTh YMO3aKIIOUeHHE OT OOIIero K 4aCTHOMY, HEPEIKO BBIOMPAIOT HepaloHaIbHbIE CIIOCOObI
pelleHus, MHOT1a O PAHMYUBAIOTCA MAaHUIYJISILUSAMU C YUCIIAMU.

IIpu wm3ydeHunm reomeTpuyeckoro Mmarepuana oOydarommecs c¢ 3I[IP crankuBarorcs ¢
TPYAHOCTBIO J1€JIaTh JIOTMYECKHUE BBIBOJBI, CTPOUTH IOCIEI0BATENbHbBIE pacCykacHusd. HenpouHnele
3HAHUSI OCHOBHBIX TEOPEM I'€OMETPUM MPHUBOAMUT K OUIMOKAM B PELICHUU I'€OMETPUUYECKUX 3aj]ad.
OOyuaromuecs MOryT HOJMEHUTh (QOpMyJy, HENpaBUIbHO MPUMEHUTH TeopeMmy. K cepbe3HbIM
omMrOKaM B  pEIIeHUWH 3ajJady [PUBOAST HEJOCTaTOYHO Pa3BUTBhIE IPOCTPAHCTBEHHBIE
npezncraBieHus. MM CI0XKHO BBINOJHUTH YEPTEX K YCIOBUIO, B NMHUCBMEHHBIX pabOTax OHMU HE
MOT'YT IPUBECTH OOBSICHEHHE K UEPTEKY.

ToyHOCTH 3alIOMHUHAHUS U BOCIPOU3BEIEHUS YUeOHOro MaTepraja CHUKEHbBI M0 MpUYHHE
c1aboCTH MHECTHYECKOW JIeATENbHOCTH, CyKeHus oObema mnamsatu. OOyuatomumcs ¢ 3IIP
TpebyeTcs OoJibllle BPEMEHU Ha 3aKpeljieHHe MaTepHala, aKTyaJu3alus 3HaAHWH [0 Orope IMpH

BOCIIPOHM3BEICHHH.



Jna npeogoneHus TpyaHOCTEN B U3y4yeHUH yueOHoro npeamera «I'eomeTpus» HeodXxoauma
afganTanus oO0beMa M XapakTepa ydeOHOro wmaTepuana K I103HABaTEIbHBIM BO3MOXKHOCTSM
yuammuxcs ¢ 3[1P. Cnenyer yueOHBII MaTeprai MPenoAHOCUTh HEOOIBITMMU MTOPLIHSIMH, yCIOXKHSS
€ro MOCTETEHHO, U3BICKUBATDH CITOCOOBI aIaNTalliy TPYAHBIX 3aJJaHUN, HEKOTOPHIE TEMBI J1aBaTh KaK
O03HAKOMUTEJbHBIC; UCKII0YAaTh OT/ENIbHbIE TPYAHbIE JI0KA3aTENbCTBA; TEOPETUUYECKUN MaTepual
pEeKOMEHAYeTCsl HM3y4yaThb B IMPOLIECCE NPAKTUYECKOM JEATEIbHOCTH 10 PpEHICHUIO 3ajad.
OpraHnndeckoe €IWHCTBO MPAKTHYECKOM M YMCTBEHHOH [EATEILHOCTH YyYalluXCcs Ha YpoKax
MaTEeMaTHKH CITOCOOCTBYIOT MPOYHOMY M CO3HATEILHOMY YCBOCHHIO Oa3MCHBIX MATEMAaTHUYCCKUX

3HAHUU U YMEHUM.

Bunsl nesitesibHocTH o0yuaromuxcst ¢ 3I1P, 00yc/ioBjieHHbIE 0c00BIMH
o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMM U 00ecIeYrBaOIIHe 0CMBbICJIEHHOE 0CBOCHHE
coaep:kaHnu 00pa3oBaHus no npeamery «I'eomerpus»

Conepxanue BHIOB aAesTenbHOCTH oOydwatonmxcs ¢ 3IIP ompenensercs ux ocoObIMU
o0Opa3oBarenbHBIMU NMOTPeOHOCTAMH. [ToMuMo mHpoko ucnosib3yembix B AOOIT OO0 obumx aJis
BceX 00y4aromuXxcsi BUAOB JEATEIbHOCTH CIEAYyeT YCUIUTD BUBI JEATEIbHOCTH CllelupUIHbIE 1JIs
JTAHHOW KaTeropuu jaeTed, o0ecreuynBarolve OCMBICIEHHOE OCBOECHUE COJAEp)KaHus 00pa3oBaHUS
0 MPEAMETY: YCHJICHHE MPEAMETHO-TIPAKTUUYECKON AESTENIbHOCTH C aKTHUBU3AIMEH CEHCOPHBIX
CHUCTEM; 4Yepe/0OBaHUE BUIOB JI€ATECIbHOCTH, 3aJCHCTBYIOIUX pa3IUYHbIE CEHCOPHBIE CHUCTEMBI,
OCBOCHHME MaTepuana ¢ OINOpOM Ha QJIrOPUTM; «IIOIIArOBOCTH» B M3YYEHHH MaTepHana;
UCIOJb30BAaHUE JTOMOJHUTEIHLHON BHU3YyaJbHOM OMOPHI (CXEMbl, IIa0JIOHBI, OMOpPHBIE TAOJHUIIbI);
peueBOi OTYET O MPOIECCe U pe3ysibTaTe ACATEIbHOCTH; BBHINOJIHEHUE CIENHATbHBIX 3aJaHUH,
00ecreynBarOIMX KOPPEKIHUIO PEryJsiiiui y4eOHO-TI03HABATEIbHON JIESITEIbHOCTH M KOHTPOJIb
COOCTBEHHOIO pe3yJbTaTa.

Jna obOyuaromuxcsi ¢ 3[IP cymiecTBEeHHBIM SBJISIIOTCS HpPUEMBI pabOTHI C JIEKCUYECKUM
MaTepuaioM no npenMmery. I[IpoBoaurcs cnenuanbHas padoTa 10 BBEAEHHUIO B aKTUBHBIA CIOBaph
o0yyarolmxcs COOTBETCTBYIOLIEH TepMuHosoruu. M3ydyaemble TepMHHBI BBOASTCS  Ha
MOJIMCEHCOPHON  OCHOBE, o0O0s3aTeNbHAa BHU3yallbHAs MOIJEP)KKA, alrOpPUTMBI  PaboOThl ¢

OIMPCACIICHHUECM, OITIOPHBIC CXEMBbI JI aKTyaJIn3allu TCPMHUHOJIOIUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

O6mme e uzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOIT OOO. Ouu
3aKJIIOYAIOTCS, TPEXK]IE BCErO B TOM, YTO Ha yPOKaxX reOMETPUH O0YYAIOIIUNCS YIUTCSI TPOBOAUTH
JIOKA3aTelIbHbIE PACCYXIACHHS, CTPOMThH JIOTHYECKHE YMO3AaKIIOUYEHHUS, JOKa3bIBaTh HWCTUHHBIC

YTBCPKACHHUA U CTPOUTH KOHTPIPUMCEPHI K JIO)KHBIM, IIPOBOAUTL PACCYKACHUA «OT IIPOTHUBHOI'O»,



OTJIMYaTh CBOMCTBA OT NPU3HAKOB, (POPMYIMPOBATH OOpAaTHBIE YTBEPXKACHUS. B 00yueHnn yMeHuo
paccyk1aThb COCTOUT BaKHOE BOCIHUTATEIbHOE 3HAUEHNUE U3YUEHUSI TEOMETPUH, NIPUCYIIEE UMEHHO
OTE€YECTBEHHOM MaTEMaTHYECKON IIKOJIE.

Bropoli nenpro M3ydeHuss TEOMETPUU SBISAETCA UCIOJIB30BAaHNE €€ KaK MHCTPYMEHTa NpH
PELICHUH KaK MAaTeMAaTHYECKUX, TaK M MPAKTUYECKUX 3a]a4, BCTPEUAIOIINXCA B PEAIbHOM JKU3HU.
OTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JMHUS B M3YYEHUU I€OMETpUM B IIKoje. s
9TOr0  YYUTENI0 PEKOMEHJYyeTcss Moa0MpaTh 3aJauyd  IMPAKTHUECKOro  XapakTrepa s
paccMaTpuBaeMbIX TEM, Y4YUTh OOY4YaIOIIUXCSl CTPOUTh MaTeMaTHYeCKHe MOJEIH peaslbHBIX
JKU3HCHHBIX CHUTYallMii, INPOBOAWTH BBIUUCICHUS U OLEHUBATH AaJCKBATHOCTh ITOJYYEHHOI'O
pesynbrata. KpaiiHe BaXHO NONYEPKUBATH CBSI3M TEOMETPUHM C JAPYTMMH IpEAMETaMHu,
MOTHBHMPOBATh UCIOJIb30BAaTh ONPEACICHUS T€OMETPUUECKUX (DUTYp M HOHATHH, 1EMOHCTPHPOBATh
IIPUMEHEHUE MOIY4YEeHHBIX YMEHUH B (pr3KKe U TeXHUKe. DTU CBA3U Haubosiee sipko BUJHBI B TEMaX
«Bekrope», «Tpuronomerpuueckue CoOOTHOLICHMs», «Meron koopauHat» U «Teopema

[Tugaropar.

MECTO KYPCA B YYEBHOM IIVTAHE

CornacHo ydeOHOMY maHy B 7-9 kiaccax u3ydaercs ydeOHbIH Kypc «['eomerpusi»,
KOTOPBIN BKJIFOYAET CJICAYIONINE OCHOBHBIC pa3lienbl cofaepkanus: «I eomerpuueckue GUTyphsl U UX
cBOMCTBa», «/3MepeHue reoOMETPUUYECKUX BEIUYMH», a Takke «JlekapToBbl -KOOpAMHATHI Ha
MJI0CKOCTHY, «BekTopsl», «JBrxkenus miuockoctu» U «lIpeobpazoBanus moao0usn».

Y4eOHBIN TUIaH TpeaycMaTpUBaeT U3YYCHHE TeOMETPUU Ha 0a30BOM YpPOBHE, UCXOMS U3 HE

MeHee 68 yueOHBIX 4acoB B y4eOHOM Tofy, BCEro 3a Tpu roga o0yuenus — He MmeHee 204 4acos.
COJAEPKAHUME YYEBHOI'O KYPCA

7 KJIACC

HavanpHple noHsTHA reoMeTpuu. Touka, mpsmasi, OTpPE30K, Jyd. Yron. Bunbsl yrios.
BeprukaibHble U CMexXHbIE yIUbl. buccekrpuca yria. Jlomanas, MHOroyrojsHuK. IlapamnensHocts
U MEPIEHIUKYISAPHOCTD MPSMBIX.

*Cummerpuanble  Gurypsl. OCHOBHBIE CBOMCTBa oceBoii  cummerpun™l.  IIpumepsl
CUMMETPHUH B OKPY’KaIOILIEM MUDE.

*OCHOBHBIE TOCTPOCHHUS C IOMOIIBIO IUPKYJIS U JTUHEUKH *.

TpeyronbHuk. Beicora, Menuana, OuccekTpuca, uX cBoicTBa. PaBHOOenpeHHBIH WU

PaBHOCTOPOHHUH TPEyroabHUKU. HepaBeHCTBO TpeyronbHUKA.

1 3nech u manee * * 0603HAUEHBI TEMBI, U3y4EHHE KOTOPHIX IPOBOJUTCS B 03HAKOMMTEILHOM MiaHe. [lenaror
CaMOCTOSTETIBHO ONpeessieT 00beM H3ydaeMoro MaTepuana.



CBoiicTBa W MNpHU3HAKKM PpPaBHOOEAPEHHOro TpeyroibHuka. [Ipu3HaKuM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IpPU3HAKU IapajulesbHbIX NpsAMbIX. CyMMa yriloB TpeyrojbHUKAa. BHemHune
YTJIbl TPEYT OJIbHUKA.

[TpsamoyronbHbIi  TpeyroapHUK. CBOWCTBO MeEIMaHbl MPSAMOYTOJIBHOIO TpPEYTOJbHHUKA,
NpOBEAEHHOM K  runoreHyse. [lpu3Haku  paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
[IpstMOyroNbHBIN TPEYTOJIHUK C YoM B 30°.

HepaBeHcTBa B reomeTpun: *HEpaBEeHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O JUIMHE JTOMAHOM,
Teopema 0 O0JbIIEM yrie U O0JbIIEN CTOPOHE TpEeyronbHUKA. [lepneHIuKyIsip 1 HaKJIOHHAsL.

*T'eomerprueckoe MecTo Touek.®* buccekTpuca yria M cepequHHBIA NEPHEHIUKYISp K
OTpE3KY KaK F€OMETPHUYECKHUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HUX CBOWCTBA. B3auMHOE pacrojaoXkeHHe
OKpYXHOCTH U npsimMoii. KacatenbHas u cekymas K OKpyKHOCTH. OKpy>KHOCTb, BIMCaHHAs B YIoOJl.

BrmcanHas 1 onmcaHHas OKPYKHOCTH TPCYTOJIbHUKA.

8 KJIACC

UYetsipéxyronpHuku. [lapamienorpamm, €ro mHNpu3Haku U CBOMCTBA. YacTHbIE Ciaydyau
napasiesorpaMMoB  (PSMOYTONIBHUK, POMO, KBajapar), WX IMpPU3HAKK H cBoWcTBa. Tpamerus,
paBHOOOKas Tpamenus, e€ cBoiicTBa U mpu3Haku. [IpsMoyroyibHas Tpanenus.

*MeTtop ynBoeHus Menuanbl. LleHTpanbHass CHMMETpHSL.

Teopema @aneca u TeopemMa O NPOMOPLUHOHAIBHBIX OTpe3kax. CpenHue JIUHUH
TpeyroyibHHUKA U Tpanenuu. L{eHTp macc TpeyronbHuKa.

[Tomobue TpeyrosbHUKOB, KOdhdumueHT noaodus. [Ipu3Haku momo0us TPeyroJbHUKOB™ .
[TpumeHeHue MOA00HS PU pPeLIeHUH MPAKTUYECKUX 3aa4.

CpoiicTBa miouianeid reomerpuueckux ¢uryp. dopmyinbl i IUIOMIAAU TPEYrojbHUKA,
napajienorpaMmma, pomoa u tTpaneunn. OTHOIIEHHE IIOMIAIeH TOA00HBIX QUryp.

Brruncnenue niomanei TpeyroabHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. [Ipumenenue reopemsl ITudaropa npu perieHun MpakKTHYECKUX 3a]1a4.

CuHYC, KOCHHYC, TaHI'€HC OCTPOro YIJIa NPSIMOYIOJbHOIO TpeyrojpHHKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomeTpuyeckre GyHkiuu yrios B 30°, 45° u 60°.

BrnucaHHble W LIEHTpaJbHBIE YTJIbI, YTOJ MEXIAY KacaTelbHOM M XOPIOW. YTIJIbI MEXIY
XOpaMH M CEeKyIMMU. BrimcaHHble U OnucaHHbIE YETHIPEXYTOJbHUKU. B3anMHOe pacnosioxkeHu e

IBYX oKkpyxHocTel. Kacanue okpyxnocreil. O0miye kacaTeabHbIe K ABYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocuHyc, TaHreic yriaoB oT 0° nmo 180°. OCHOBHOE TPUIOHOMETPUYECKOE
TOXecTBO. POPMYIIbl IPUBEACHUSI.

Pemienne TpeyrospHukoB. TeopeMa KOCHMHYCOB W TeopeMa CUHYCOB. Pemenue
MPAaKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

*TIpeoGpa3oBanue nonodus. [Tonodbue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpPOU3BEACHUM OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeabHON™.

Bektop, nmuHa (MOAYTh) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, MPOTUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpallMM Hal
BekTOpaMu. Pa3nojkeHne BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTbl BekTOpa.
CkaysipHO€ IPOU3BEEHUE BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKACHUS IJIMH U yTJIO0B.

JlexkapToBbl KOOpAMHATHI Ha TIJIOCKOCTH. *YpaBHEHHS MPAMOU* U OKPYXHOCTH B
KOOpJMHATaX, [I€pPecedeHUe OKPYKHOCTEH U MpAMbIX. MeToa KOOpAUHAT U €ro IpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. J[JIMHA OKpYXKHOCTH. ['pagycHas U paJuaHHas mMepa yria,
BBIUKCIIEHUE JJIMH 1yT OKpyx)HocTel. [linomans kpyra, ceKkTopa, CerMeHTa.

* JIBY>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETPUH (GUTyp (dJIeMEHTapHbIe PEACTABICHNUSA).

[Tapannensusiit nepenoc. [ToBopot™.

IIVIAHUPYEMMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3y/IbTAThl OCBOCHHS MPOTPAMMBbI 10 MATEMATHKE XapaKTEPU3YIOTCA:

NaTPUOTHUYECKOE BOCIIUTAHME:

NPOSIBJICHMEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOIIEHUWEM K JOCTHXKEHHSM POCCHHCKMX MATEMaTHKOB H POCCUHCKOM
MaTEMaTUYECKON IIKOJBI, K UCIOJb30BAaHUIO 3TUX JIOCTHKCHHUI B JAPYrHMX HayKax M MPUKIATHBIX
chepax;

rpaKIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OO0S3aHHOCTEH TpaKJaHWHA W peaju3allid €ro Ipas,
MIPEICTABIICHUEM O MATEMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHM,
IPOIeNyp TPaXKTAHCKOr0 o0IIecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKIIEHUIO
ATUYECKUX TIPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKIM MPHUMEHEHHUEM JTOCTH)KEHUH HAayKH, OCO3ZHAHHUEM

BaXXHOCTH MOPAJIBHO-3TUYCCKUX ITPUHIUIIOB B ICATCIbHOCTH yLIéHOl"O;



TPYA0BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a7ad MaTeMaTHUYeCKOU
HAIPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTM MAaTEMAaTHYECKOTO OOpa3oBaHUs Ha MPOTSHKEHUU BCEi
JKU3HHM U YCIEIHON MPO(eCCHOHANIBHON NEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBEIOOPOM U TIOCTPOCHUEM HHJWBHYyalbHOW TPAEKTOPUHU O0PA30BAHUS U JKU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

3CTETHYECKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY W JCTETUYECKOMY BOCIPHSATHIO MaTeMaTHYECKHX
00BEKTOB, 3aJlay, PEIICHUH, pacCyKeHUN, YMEHHUIO BUICTh MaTEeMaTHUYECKHUE 3aKOHOMEPHOCTU B
UCKYCCTBE;

HEHHOCTH HAYYHOT0 MO3HAHUSA:

OpHEHTalliel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMYy Hay4YHBIX MpPEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEIOBEKa, NPUPOABI H O0OIEeCTBa, MOHUMAaHHEM
MaTEeMaTUYECKOM HAyKH Kak cQepbl YeIoBEYECKON eATeTbHOCTH, JTaloB €€ pa3BUTHSI H
3HAYUMOCTH I Pa3BUTHS LMBHIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTeMaTH4YECKOMH
KyJIbTYpOM Kak CpEACTBOM I[IO3HAaHUS MHUpa, OBJIAJIEHUEM MPOCTEUIIMMH  HaBbIKAMU
HCCIIEI0BATENIbCKON e TEIbHOCTH;

¢puznueckoe BocnUTaHUE, (POPMHUPOBAHUE KYJbTYPbI 310POBbSI H 3MOLHOHAJIBHOIO
O0J1aronosIy4ms:

TOTOBHOCTBIO IPUMEHSITh MAaTEMAaTHUECKUE 3HAHUS B UHTEPECaX CBOETO 370pOBbs, BEICHUS
3I0pOoBOro o0pa3a XU3HU (340pPOBOE MUTAHUE, COAJAHCHPOBAHHBIM PEXUM 3aHATHH M OTABIXA,
perynsipHas ¢u3nyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa pediexkcuu, MpU3HAHHEM
CBOETro MpaBa Ha OIUOKY M TAKOTO K€ MpaBa IPyroro 4ejioBeKa;

IKO0JIOTHYECKOe BOCIIUTAHUE:

OpHeHTallMel Ha NMPUMEHEHHWE MaTeMaTH4YeCKHX 3HAHUM JUIs pelieHus 3ajad B o0iacTu
COXpPaHHOCTH OKpYXalollled CpeAbl, IJIAaHUPOBAHUS IOCTYNIKOB M OLEHKM HMX BO3MOMKHBIX
MOCJICCTBUN JUISI OKPYXKAIOLIel Cpelbl, OCO3HAHMEM TIJIO0ATBHOTO XapaKTepa HKOJOTHYECKUX
MpOo0JIEM U IMyTEH UX PeIICHUS;

ajjanTanus K 3MEeHS I0IMMCS YCJIO0BHAM CONMATBLHOM M NPUPOJAHOM Cpebl:

TOTOBHOCTBbIO K JIEUCTBUSIM B YCJIOBMSIX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYI0 AESTEIbHOCTh, B TOM YHCIE YMEHHE YYUTHCS Yy IPYTUX
JIOJIeH, TprUoOpeTaTh B COBMECTHOM NEATeTbHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIETCHIIUU W3

OIbITA IPYTHX;



HEOOXOAMMOCTRIO B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM uucie (OpPMYIUPOBATH WUJIEH,
MOHATHUS, TUNIOTE3bl 00 O0BEKTaxX M SIBJICHUSAX, B TOM YHUCJIE paHee HE W3BECTHBIX, OCO3HABAThH
neQUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TpeOyrOUMI KOHTpPMEpP, KOPPEKTUpOBATh IPUHUMAEMbIE pPEIIEHUS U AEUCTBHI,

bopMyIHpPOBATH M OLEHUBATH PUCKU U TIOCIENCTBHS, (OPMUPOBATH OMBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MeTanpeameTHbie pe3y/bTaThl:

B pesynbrare OCBOEHMS NpoOrpamMMmbl 0 MaTEMAaTHKE Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanust y oOyuatomerocsa c¢ 3IIP Oynyr cdhopmupoBaHbl MeTamnpeiMETHbIE pe3yJIbTaThl,
XapaKTEepU3yIOIIMECs  OBJAJACHUEM  YHUBEPCAIBHBIMU  II03HABATEIBHBIMU  JEHCTBUSAMH,
YHHMBEpPCAJIbHBIMM KOMMYHHUKATHUBHBIMU JEHCTBUSIMM M  YHUBEPCAJIBHBIMH  PEryISITUBHBIMU
JEUCTBUSAMH.

Osgi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU 1€ICTBUAMU:

YCTaHABJIMBAaTh INPUYMHHO-CIEICTBEHHBIE CBSA3M B XOJ€ YCBOEHUS MaTeMaTHYECKOIO
MaTepuana;

BBISBJIATD AC(UIUT JaHHBIX, HEOOXOIUMBIX JJIsl PEeLICHHs TOCTaBJICHHOM 3aa4u;

C TIOMOIIBIO yUYUTENs BBIOMpPATh CIIOCOO PELICHHs MaTEeMaTHYEeCKOW 3ajauu (CpaBHHBATh
BO3MOJKHBIE BAPUAHTHI PEILIECHU);

MPUMEHSTH U TPeo0pa3oBbIBATH 3HAKK U CUMBOJIBI B XO/I€ PEIIEHUS] MaTEeMaTUYECKUX 3a]1a4;

yCTaHaBIMBATh HCKOMOE U JAaHHOE MPH PEIICHUH MaTeMaTHYecKOi 3a/1auH;

IIOHUMATh ¥ UHTEPIPETUPOBATh UHPOPMALUIO PA3INYHBIX BUI0B U (JOPM MPEACTABICHUS;

WO CTPUPOBATh pellaeMble 3a/1a4 rpaguuecKUMH CXEMaMU;

3 (eKTUBHO 3aIIOMHHATH U CUCTEMATH3UPOBATh HH(POPMALUIO.

IIOHUMATh U UCIIOJIb30BaTh MATEMAaTHYECKHE CPE/ICTBA HAIIAAHOCTH (IpaMKu, TUarpaMMsl,
TaOJIULIbI, CXEMBI U Jp.) JJIS WIITFOCTPALUU, MHTEPIIPETALlMH, apTyMEHTalLUH.

Osi1aieHHe YHUBEPCATBHBIMH Y4eOHBIMH KOMMYHUKATHBHBIMH /1eiiCTBHAMM:

OpPraHU30BbIBATh Y4€OHOE COTPYJHUYECTBO U COBMECTHYIO NEATEIbHOCTb C YUUTEIEM U
CBEPCTHUKAMU B IIPOLIECCE PELICHUS 3a/]aY;

B3aMMOJICCTBOBATh U HAXOAUTh OOLIHME CIIOcOObI paboThl; paboTaTh B I'pyIIE: HaXOIUTh
of1iee pemieHre U paspeniatb KOHGIMKTH Ha OCHOBE COTJIaCOBAHUS MO3ULUN U y4&Ta HHTEPECOB;
crymaTh naptHépa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

IIPOrHO3UPOBATh BO3HUKHOBEHHWE KOH(IMKTOB IpU HAJIMYUU DPa3HBIX TOYEK 3pEHUS U

pa3pciuaTb KOH(I)J'II/IKTBI Ha OCHOBC yqéTa HHTCPCCOB U HO3HHHI>1 BCCX YUYACTHHUKOB;



apryMEeHTHpPOBaTh CBOIO TO3MIMI0O UM KOOPJAWHHUPOBATH €€ C MO3UIUMAMHU MapTHEPOB B
COTPYIHHYECTBE MMPHU BHIPAOOTKE OOIIIETO pElICHUS B COBMECTHOM JICSITCIIbHOCTH;

BBITIOJIHATH CBOIO YacCTh pabOTHI, TOCTUTaTh KAYECTBEHHOTO pe3yJibTaTa U KOOPAUHHPOBATH
CBOHM JICUCTBHS C IPYTUMH YJI€HAMHU KOMaH/IbI,

OLICHMBATh KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT.

OBjajieHHe YHUBEPCATBHBIMH Y4eOHbIMH PEryIsITUBHBIMH J€CTBUSIMU:

CTaBUTH II€JIH, BEIOUPATh M CO37aBaTh aJITOPUTMBI JIJIsl PEIICHUS YICOHBIX MaTEeMaTHUECKUX
npooem;

MJIAHUPOBATh M OCYIIECTBISATH JAESATEIbHOCTb, HAMNpPABICHHYIO Ha pelieHue 3ajaad
HCCJIeIOBATENIHLCKOI0 XapaKkrepa.

bopMyIMpPOBaTh U yIEPKUBATh YUCOHYIO 3a]1auy, COCTABJIATh IJIAaH M MOCIEA0BATEILHOCTh
JEUCTBUM;

OCYIIECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCHUTh HEOOXOIMUMBIE KOPPEKTUBHI,

KOHTPOJMPOBATH MPOIIECC U PE3YJIbTAT YUeOHON MAaTEMATHUECKOM eI TEIIbHOCTH;

aJICKBaTHO OIICHMBATH MPABHJILHOCTh WJIM OIIMOOYHOCTh BBHIMOJHEHUS YUEOHOM 3a1auu, e
00BEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHS;

CIMYaTh Croco0 JAEHCTBUSA M €ro pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C LEJbI0 OOHAPYKEHUS
OTKJIOHECHUH M OTJIMYUH OT STaJIOHA.

MpEeIBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPH pEIlIEHUU yueOHOH 3a1auH;

MOHUMATh IPHYUHBI, 10 KOTOPBIM HE OBII TOCTHTHYT TPEOYEMBIil pe3ylbTaT AesTeIbHOCTH,
OTIPEENATh TTO3UTUBHBIC N3MEHEHUSI M HAMPABIICHUS, TPEOYIOIINE JaTbHEHTICH padoThI;

PEryIMpPOBaTh CIIOCOO BHIPAKEHUS IMOIIHH.

NNPEJMETHBIE PE3YJIbTATbBI

OcBoenue ydebHoro kypca «l'eoMerpusi» Ha YpOBHE OCHOBHOTO 0O0mIero 0oOpa3oBaHMS

JOJDKHO obecIieunBaTh JOCTUIXXCHHUC CIICAYIOIHNX MMPCAMCTHBIX 06p330BaT€J'ILH]':>IX PE3YyJIbTATOB:

7 KJIACC

PacriozHaBaTh UM3yueHHbIE T'eOMETpUYECKHE (QUIYpBl, ONpEeAeisTbh HUX B3aUMHOE
pacronoxeHue, n300paxarb reoMeTpuueckrue (GUryphl; BBIIOIHATH YEPTEKU MO YCIOBHUIO 3a7aUH.
W3MmepATh NMHEWHBIE W YIJIOBBIE BEIMYMHBI. PemaTte 3aauv Ha BBIYMCICHHE JUIMH OTPE3KOB M
BEJIMYMH YIJIOB.

Jenate rpy0Oyro OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYHMH IMPEIMETOB B pEajbHON >KU3HH,



pa3MepoB IPUPOIHBIX 00BEKTOB. Pa3dnuyaTh pa3zmMepsl ITHX 00BHEKTOB MO MOPSAKY BETUYHHBI.

CtpouTh 4epTEXKHM K I'€OMETPUUYECKUM 3ajladyaM (C UCIOJIb30BAHUEM CMBICIOBOM OIOPHI:
HABOJIAIIME BOIPOCHI U/UJIU aJITOPUTMA Y4EeOHBIX J1eH CTBUI).

ITonp30BaThCsA INpHU3HAKAMM PAaBEHCTBA TPEYIOJbHUKOB, MCIOJb30BaTh IPU3HAKU H
CBOICTBA PaBHOOEAPEHHBIX TPEYTrOJILHUKOB MIPH PEIICHUH 3a/1ay.

[IpoBOaUTE JOKa3aTEeNbCTBA HECIOKHBIX T€OMETPUUYECKUX TEOPEM.

ITonp30BaThCs MNpPU3HAKAMU PABEHCTBA MPSAMOYTONBHBIX TPEYTrOJBHUKOB, CBOMCTBOM
MeAMaHbl, TPOBEAEHHON K THUIOTEHY3€ NPSIMOYIOJIBHOIO TPEYrOJbHUKA, B  pEUICHUU
reOMETPUYECKUX 3aJ1a4 (C MCIOIb30BaHNUEM 3pUTEIbHON HATJIAHOCTH U/UIH BepOaIbHON OMOPEI).

Onpenenars NapaieNbHOCTh HPSIMBIX C MOMOLIBIO YIJIOB, KOTOpble 00pa3zyeT ¢ HUMHU
cexkymas. OnpenensaTe MapajuleIbHOCTh NPSIMBIX C MOMOILBI PAaBEHCTBA PACCTOSHUU OT TOUYEK
OJHOM MPSIMOM 10 TOYEK APYTOU MPSMOM.

PemaTts 3aaun Ha KiIeT4aToi Oymare.

[TpoBOANUTH BBIUMCIACHMS W HAXOAUTh YHCIOBblE U OYKBEHHbIE 3HAYEHMs YIJOB B
FeOMETPUYECKUX 33/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U MHOTOYTOJbHUKOB,
CBOWCTB yrioB, 00pa3oBaHHBIX MPH MMEPECEUCHUU JIBYX MapajieNbHbIX IPSIMBIX CeKyIel. Pemars
IIPAKTUYECKUE 3a/1a4X HA HAXOXKJACHUE YIJIOB.

MMeTp npencTaBieHue O MOHATUE TEOMETPUIECKOTO MECTa TOYEK.

dopmynMpoBaTh OMNpeNENeHUs] OKPY>KHOCTH W Kpyra, XOpAbl M JAHAMETpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOWCTBAMM. YMETh IPUMEHATH 3T CBOMCTBA IPU PELIECHUH 3a/1a4.

OpHEeHTHPOBATHCSI B MOHATUAX: OINHMCAHHAS OKOJO TPEYroJbHHUKA OKPYXHOCTb, ILIEHTP
onucaHHOU OKpyx)HocTU. OnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMu O TOM, YTO OMCCEKTPHUCHI
YTJIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOU TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIEHAUKYIISIPBI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJHOM TOUYKE.

OpueHTuUpOBaThCS B MOHATUAX M ONEPUPOBAaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPYXHOCTH, T€OpeMa O NEepPHEeHIAUKYISIPHOCTU KacaTelbHON M paauyca, MPOBEAEHHOTO K TOUYKE
KACaHMs.

VMeTs mpencraBiieHHE O MPOCTEHIINX FE€OMETPUYECKUX HEPABEHCTBAX, UX MPAKTUYECKOM
CMBICIIE.

IIpoBOANTE OCHOBHBIE F€OMETPUUYECKUE TOCTPOCHUS € IOMOILBIO LIUPKYJIS U JIMHEUKHU.

8 KJIACC

Pacnio3sHaBaTth OCHOBHBIC BHJbI quLIpéXYFOJ'IBHI/IKOB, X DJJIEMCHTBI, ITOJb30BAThCA HX

CBOMCTBaMH npu pCIICHUH I'COMCTPUICCKUX 3aaY.



OpueHTHPOBATHCS B MOHATUH — TOUKH [I€PECEUEeHUsI MeuaH TPEyrobHUKA (LIEHTpa Macc) B
pelLlIeHnH 3a1au.

Brnaners moHatueMm cpeqHeil JUHUM TPEYrojbHUKA M Tparneuuu, MPUMEHSATh UX CBOICTBa
IpU peLIeHUH IPOCTEHIINX reomeTpudeckux 3anad. Vimers mpencrasienue o teopeme daneca u
TEOpEME O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATHh UX I pEIICHUs NPaKTUYECKUX 3anad (c
OIIOPOi Ha 3PUTEbHYIO HATJISAHOCTD).

[TpuMeHATh MpPU3HAKK MOJ00MS TPEYTOJIbHUKOB B PEIICHUH HECIOKHBIX F€OMETPUYECKUX
3azay.

ITonp3oBaThcs Teopemoit ITugaropa ni1st pemeHns reoMeTpUYecKUX U MPaKTUIECKUX 3a/1ay.

Bnaners moHATHSMM CHHYCA, KOCHHYCa M TaHI€HCa OCTPOro yria HIpsIMOYIOJbHOTO
TpeyrojibHuKa. [losb30BaTbCsl 3TUMM MOHATHAMHU JUId peIIeHUs NpaKkTUYeCKuX 3anad (mpu
HEOOXOUMOCTH C OIIOPOM HA aJIrOPUTM IIPaBUIIA).

BoeraucnaTs (paznuuHbpiMu ciocobamu) (C 0mopoit Ha CIpaBOYHYIO MH(OPMAIIHIO) IUIOMAAh
TPEyrojbHMKA U IJIOIA U MHOTOYTI'OJIBHBIX (PUTYp (1OIB3YSICh, IIe HEOOXOAUMO, KaJbKYJIATOPOM).
[TprMeHATh NOJy4YE€HHbIE YMEHUS B IPAKTUUECKUX 3aJadax.

Bnanere NOHATHSAMH BIMCAaHHOTO M LEHTPAJbHOI'O YIJIA, MCIOJIB30BATH TEOPEMBI O
BIIMCAHHBIX yIjaxX, yriax MeXIy XopaaMu (CEeKyIIMMHU) U yriie MeXay KacaTeJIbHOW U XOpJAoi mpu
pelIeHNH NPOCTEUIINX T€OMETPHUECKUX 3a1a4.

Bnanere NOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, NPUMEHATh CBOMCTBA OMNHCAaHHOI O
YETBIPEXYTOJIbHUKA [TPU PELIEHUH MPOCTEUIINX 3a1ay.

[TpuMeHATh MONTy4YeHHbIE 3HAHHUS Ha MPAKTHKE — CTPOUTHh MaTeMaTH4YeCKHue MOJENH IJist
3aJa4 peajbHON )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHHEM Noao0us u

TPUTOHOMETPUH (T10Jb3YSCh, 1€ HEOOXOIUMO, KAJIBKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPBIX YIIIOB, HAXOIUThH C UX TIOMOIIBIO PA3INIHBIC
AJIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJIbHUKA («PEIICHHE TPSIMOYTOJIbHBIX TPEYTOJILHUKOBY).
HaxomuTh (¢ MOMOIIBIO KAJIbKYJISATOPA) AJIUHBI M YTJIbI TSI HETAOJMYHBIX 3HAUCHHIA.

[Tonp30BaThCst (OpMYJIAMU TIPUBEICHUS W OCHOBHBIM TPHUTOHOMETPHYCCKHM TOXKIECCTBOM
JUIE HAXOXKJICHUS COOTHOIICHHH MEXIy TPUTOHOMETPHYCCKHMMH BEIUYHMHAMH (C OIOpPOM Ha
CIPaBOYHYIO HH(POPMAILIUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJII HAXOXICHHS Pa3ITUYHBIX DIIEMEHTOB
TPEYTrOJbHHKA («PEIICHUE TPEYrOJbHUKOBY»), MTPUMEHATh HMX TMPH PEIICHHUH MPOCTEUIINX

TCOMCTPHUYCCKUX 3aJlay.



Branets moHATUSAMM NpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX
¢uryp. ITosnp30BaThcs CBOWCTBAMH MOJO0US MPOU3BOJIBHBIX (UIYp, YMETh BBIYUCIATH JJIMHBI U
HAXOJIUTh YIJbl y MOAOOHBIX QuUryp (IO aaroputMy ydeOHBIX aelcTBuil). [IpuMeHsTH CBoOlcTBa
noo0us B MPaKTUYECKUX 33/a4ax. YMETh IPUBOJIUTH MPUMEPHI TOT00HBIX QUTYP B OKPYKAIOLIEM
MUDE.

[Tonp30BaThCs TeopeMaMu (IO BU3yalbHOH ONOPE) O MPOM3BEACHUM OTPE3KOB XOpI, O
IIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOMU.

[Tonp30BaThCs BEKTOpPaMH, IOHMMATh HUX TEOMETPUYECKHH U (PU3MYECKHIl CMBICIH,
NPUMEHATh MX B PEHIEHUH TEeOMETpPUYEeCKHX M (usnyeckux 3anad. I[IpuMeHSATH CKalasipHOE
IIPOU3BECHNE BEKTOPOB JUIsl HAXOXKIEHUS JUIMH U YIJIOB.

[Tonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUH
reOMETPUYECKUX U IPAKTHYECKUX 3a1a4.

Bnanere NMOHATHSAMM NPaBUJIBHOTO MHOI'OYTOJbHMKA, JJIMHBI OKPY)KHOCTH, AJIUHBI JYI'U
OKPYKHOCTH M paJiMaHHON Mepbl yria, yMETb BBIUUCIATH IJIOMAAb KPyra U €ro 4acted (¢ onopoi
Ha CIPaBOYHYIO HH(popManuio). [I[puMeHsATh MoTydeHHbIe YMEHHS B IPAKTUYECKHX 3a/1a4ax.

Haxonuts ocu (MJIM LEHTPBI) CUMMETpPUH (UTYp, NMPUMEHATh IBM)KEHUS IUIOCKOCTH B
IPOCTEHIINX CIydasiX.

[TpuMeHATh MONTy4YeHHbIE 3HAHMSI Ha NMPAKTUKE — CTPOUTh MaTeMaTH4YeCKue MOJENH IS
3aa4 peaibHON JKU3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIECHUS C IPUMEHEHUEM MOJ00US U

TPUTOHOMETPUYECKUX PYHKIHI (TIONB3YSCh, TAe HEOOX0IUMO, KAIIbKYISITOPOM ).

®opmbl yuéTa padoueii NporpaMMbl BOCIIUTAHUSA B padoydeil nporpamme no I'eomerpun.

PaGouas mporpamma Bocnutanuss MAOY «COIIl Ne24y» peanu3yeTcss B TOM 4YUCIIE U 4epe3
MCI0JIb30BaHUE BOCIUTATELHOIO TTOTEHIIMAIAa YPOKOB T€OMETPUU. DTa paboTa OCYIIECTBISETCSA B

crenyomux gpopmax:

[ TloOyxxaeHue oOydaromMXcs COOMIONATh HA YpOKE OOLIEHPUHSATHIE HOPMBI MOBEACHHUS,
npaBuia OOUIEHWST CO CTapmiuMu  (MEIarorMYecKuMu  pabOTHMKaMH) M CBEPCTHHKAMU
(oOyyaromuMucs), TPUHIMIB y4eOHOH IUCHUILUIMHBI U camoopraHu3anuu. [IpuBnedenne
BHUMaHUsI OOy4YarOIIMXCs K IEHHOCTHOMY acClEKTy M3y4aeMbIX Ha ypOKax MPEIMETOB, SIBJICHHI,
COOBITHI 4epe3: AEMOHCTPALMI0 O00yYaroluMcs IPUMEPOB OTBETCTBEHHOI'0, TI'PakJIaHCKOTO
MOBEICHUS, TIPOSIBIICHUS YEIOBEKOIIOOUS U JOOPOCEPICIHOCTH — OOpalleHre BHUMaHUs Ha SIPKUX
JesiTeNe KyJIbTYphl, CBS3aHHBIX C W3y4YaeMbIMH B JIaHHBIHK MOMEHT TEMaMH, Ha TOT BKJIAJ,

KOTOpBIﬁ OHHU BHCCJIM B PA3BUTHUC Haniein CTpAaHbI U MUPaA, HA JIOCTOfIHBIG InoapaxaHus NpuMeEpbl UX



JKU3HH, HA MOTUBBI UX ITOCTYIIKOB; — HCIIOJIb30BAHUC HA YPOKaXx I/IH(i)OpMaL[I/II/I, SanaFI/IBaIOH_[eﬁ

BAXHBIC COLIMAJIBHBIC, HPAaBCTBCHHBIC, 9TUYCCKUE BOITPOCHI

[1 Mcnonb30BaHHE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUS y4eOHOTo MpeaMera s
dbopMUpOBaHUS Yy OOYyYAOMIMXCA POCCHHUCKUX TPATUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJIbTYPHBIX IIEHHOCTEH dYepe3 TOoI00p COOTBETCTBYIOIIMX TEKCTOB JUIsI  UTEHUS,

poOJIEMHBIX CUTYaIUil sl 00CYX/IEHUS B KJlacce

[0 MauuuupoBaHue O0OCYXKIEHUM, BBICKa3bIBAHUH CBOErO0 MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOILLIEHUS K M3Y4YaeMbIM JIULIAM, POM3BEACHUSIM XYJI0KECTBEHHOW JINTEpATyphl U

UCKYCCTBA.

[0 BkmoueHue B YPOK HMI'POBBIX HPOLCAYP, KOTOPBLIC IMMOMOTAalOT MOAACPIKATH MOTHBALIUIO
06y‘18.lOH.IPIXC?I K MMOJIYUYCHUTIO 3HaHI/If/'I, HaJJAXKUBAHUIO TTO3UTUBHBIX MEKINYHOCTHBIX OTHOIIICHHUIH B

KJlacce, TOMOTaloT YCTaHOBJICHHUIO 100pOKeNIaTeIbHOW aTMOCc(epbl BO BpeMs ypoOKa.

[] [IpuMmeHeHne Ha ypOKE HHTEPAKTUBHBIX (popM pabOThl, CTUMYIMPYIOLIMX TO3HABATEIBHYIO

MOTHBAIMIO 00Yy4YaIOIIUXCSI.

() IIpuMeHeHHE TPYNIIOBOM pabOThI MM pabOTHI B Mapax, KOTOPhIE CIOCOOCTBYIOT Pa3BUTHIO

HABBIKOB KOMaHTHOU PaOOTHI M B3aUMOJICHCTBHUIO C IPYTUMU 00 yUAIOLITIMHECSL.

(] BeiOOp ¥ WCMOJIb30BaHWE HA ypPOKAaX METOJOB, METOJIWK, TEXHOJIOTHH, OKa3bIBAIOIIMNX
BOCIIUTATENbHOE BO3/IEMCTBUE HA IMYHOCTh B COOTBETCTBUHU C BOCIIUTATENBHBIM HJI€AJIOM, LEIBIO U

3aJgadyaMi BOCIIMTaHUA.

[ UaunuupoBaHue M MOAJEPIKKA MCCIEA0BATEIbCKON IeATeIbHOCTH IIKOJIBLHUKOB B (hopme
BKJIIOYEHUS] B YPOK Ppa3IMUYHBIX HCCIIENOBAaTENbCKUX 3aJaHMM, YTO JaeT BO3MOXHOCTb
0o0yyaronMMcsT IPUOOPECTH HABBIKU CAMOCTOSTEIBHOIO PEIIEHUS TEOPETUYECKOW Ipo0JieMbl,
FEeHEpUpPOBaHUs U O(GOPMIIEHUS] COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOI'O OTHOLIEHUS K UYXKUM

nacsam, HY6J'II/I‘-IHOFO BBICTYIIJICHUS, apIr'YMCHTUPOBAHUA U OTCTaBAHUA CBOEH TOUKH 3pCHUA.

[0 VYcraHoBieHue YBAXUTCIIbHBLIX, IOBCPUTCIILHBIX, Heq)OpMaJ'IBHBIX OTHOIICHUH MCKAY

YUUTENEM U YIEHUKaMH, CO3/IaHUE Ha YPOKaX 3MOIIMOHAIbHO-KOM(OPTHOM Cpeabl.






TEMATHUYECKOE IINTAHUPOBAHHUE

Tematnyeckoe mIaHUpPOBaHME W KOJIWYECTBE YAaCOB, OTBOJMMBIX Ha OCBOEHHME KaXI0oW TeMbl ydeOHoro mnpenMera «l eomerpusi»
a/IalI THPOBAHHON OCHOBHOM 00pa30BaTeNIbHON IMPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMs 00YJaIOUIMXCS € 3a/1€P)KKOM IICHXHUUECKOT0 pa3BUTHS,
B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pa3fesioM pabouell mporpaMmbl ydeOHoro mpeamera «l['eomerpus» oOpa3oBaTelNbHOM MPOTrpaMMBI

OCHOBHOT'0 00IIIer0 0Opa3oBaHMUs.

7 KIIACC
Ha3Banue
pa3aena (Tembl)
OcHoBHOE coepKaHue OcHOBHBIC BH/IBI 1€ATEJIBHOCTH 00y4aI0IUXCH
Kypca (4ucJio
4acoB)
Mpocreiimme [Ipocreiimue reomeTpuyeckue OOBEKTHI: TOUKH, MpsMbIe, Tyun | POpMYJIUPOBATH OCHOBHBIE MTOHITHUS U ONPEACIICHUS.
reoMeTpuyecKue |1 yIJibl, MHOIOYTOJIbHUK, JOMaHasl. Pacno3HaBaTh  HW3yYCHHBIC  T'C€OMETPUYECKHE  (UTYPBHI,
¢urypsi CMexHbIe U BEPTUKAJIbHBIE YIJIBI. ompefeJsiTb MX B3aUMHOE PACIIOJIOKEHHE, BBINOJHATH
U MX CBOICTBA. PaGora ¢ nmpocredmmu yeprexamu. 4epTEX MO YCIOBHIO 3a/laud (C MCIOJb30BAHHEM CMBICIOBON
HN3mepenue N3mepenne NWHEWHBIX W YIJIOBBIX BEIIMYWH, BBIYHCICHHE |OMOPHI: HABOASIIME BOMPOCHI H/WIIK aiNrOpUTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. NencTBUiN).
BeJIUYHH [Mlepumerp w  mrnomanbs  ¢uryp, cocraBieHHbIX w3 | [IpoBOAMTH MpOCTEIIIE TOCTPOCHUS C MTOMOIIBIO UPKYIS U
(13 ) MPSAMOYT OJIbHUKOB. JIMHEUKHU.
N3mepaATh IMHEWHBIE U YIJIOBbIE BETUYUHBI T€OMETPUUYECKUX




Y TIPAaKTUYECKUX 0OBEKTOB.

Onpeneasitb «Ha THa3» pasMepbl pEANbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIIEHKY UX Pa3MEPOB.

Pemarp 3a1auu Ha BBIYMCICHHUE IJIMH OTPE3KOB M BEIMYUH
YTJIOB.

Pemarp 3a7aun Ha B3aUMHOE PACIOJIOKEHUE T€OMETPUYECKUX
uryp.

IIpoBoanTh KiIacCH(PUKALNIO YIIIOB, BBIYUCIATD JIMHEHHbIE U
YIJIOBbIE BEJIMYMHbBI, MPOBOJAUTH HECJ0KHbIe HEOOXOIUMBIE
JI0Ka3aTeJbHbIE PACCYXKICHUS.

3HAKOMHUTHCS C UCTOpUEH Pa3BUTHA reOMeTPHUH.

TpeyrojabHuku

(19 u)

[lonatne o0 paBHBIX TpPEYroJlbHUKaX U  TMEpBUYHBIC
NpPEACTaBICHUS O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IIPU3HAKA PAaBEHCTBA TPEYT OJIbHUKOB.

IIpu3Haku  paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJBbHUKOB.
CBOICTBO M€IMaHbI IPSIMOYTOJILHOIO TPEYTOJIbHUKA.
PaBHOOeqpeHHBIE M pPaBHOCTOPOHHUE  TPEYTOJIbHUKH.
[Ipu3naku u CBOMCTBa PaBHOOEIPEHHOT'O TPEYTOJIbHUKA.
[IpoTuB OGoJiblLIe CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJIbIINI
yrOoJL

[Tpocreitimme HepaBeHCTBA B reoMmeTpuu. *HepaBeHCTBO

Pacno3HaBaTh mapbl paBHBIX TPEYrOJHHHUKOB Ha TOTOBBIX
yepTexxkax (C yka3aHMEM IPHU3HAKOB) MPH HEOOXOIUMOCTH C

BU3YyaJIbHOHN OIOPOM.

BeiBoguth  crmenctBust  (paBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJILHUKOB.

®opMy1upoOBaTH OTIpe/IeNICHHS: OCTPOYTOJIBHOTO,
TYIOYTOJIbHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOT O,

PaBHOCTOPOHHEIO TPEYTrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,

MEIMaHbl TPEYroJbHUKA; CEPEAMHHOrO IEPIEHIUKYIISIpA

OTpe3Ka; IMepuMeTpa TPEYroJbHUKA TpPU HEOOXOIUMOCTH C




TpeyroybHUKa. HepaBeHCTBO ToMaHOM *.
[TpsiMOyTONIBHBIN TPEYroJIbHUK ¢ yriioM B 30°.

HepBHe IMOHATHA O JOKA3aTCJIIbCTBAX B TCOMETPUH.

OMOPOM Ha aJITOPUTM MPABUIIA.

@®opMyIHpPOBATH CBOWCTBA W MPHU3HAKU PaBHOOEAPEHHOrO
TPEYTOJIbHUKA.

CTpouTh 4epTeKHU, pemiaTh 3a1a41 C [IOMOIIBIO HaX0XKIEHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumensTs MIPU3HAKU paBeHCTBa MIPSIMOYT OJIbHBIX
TPEYTOJIbHUKOB B 3aJadax (C HCIOJIb30BAHUEM CMBICIOBON
OIOpbI: HABOASINME BOIPOCHl W/WIK alropuT™Ma Y4eOHBIX
NencTBUiN).

Hcnoan3oBaTrs 1HU(pPOBBIE pecypchl AJdsA  HCCaeJ0BAHUSA
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS C HCTOPHEI Pa3BUTHS T€OMETPUH.

MapanieabHble
npsimMbIC, CYMMa
yIJ10B
TPeyroJbHUKA

(28 u)

[TapannenbHbie mpsMble, UX cBoicTBa. Hakpect nexamme,
COOTBETCTBEHHbBIE U OJJHOCTOPOHHHE YIJIbI (00pa30BaHHBIE ITPU
NepECEUEHNH NTapauIeIbHBIX MPSMBIX CEKYIIEH ).

[IpuzHak  mapanjaenbHOCTH  HPSAMBIX  4Y€pe3  PaBEHCTBO
pacCcTOSIHUM OT TOYEK OJTHOM MPSIMOM 10 BTOPOM MPSIMOM.
CymMa yrioB TpeyrojbHUKAa U MHOTOYT OJIbHUKA.

BHemHue yribl TpeyrojabHuKa

@®opmyaupoBaTb  NOHATHE  MAPAJUICNBHBIX  HPSMBIX,
HAXOAUTb IIPAKTUYECCKUE IPUMEPBI.

M3yuarp cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU MEPECEUCHUU
NapauleIbHBIX NPSAMBIX CEKYyIIEH

IIpoBoauTe pokazareabcTBa. PDOpMYJHPOBATH TeEOpeMy
MapaJUIeIbHOCTH  JBYX

00pa30BaHHBIX MPU TMEPECEUEHUH O3TUX MPIMBIX TpPEThel

IIPAMBIX C IIOMOIIBIO Yrjos,

MPSAMOHA.

BbI4ucjaaTs CyMMy yIJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIbHUKA.




Haxoauth uyucioBble M OyKBEHHbIE 3HAYEHUS YIJIOB B
reOMETPUYECKUX 3a7a4ax C MCII0JIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOT' OYT'OJIbHUKA.

3HAKOMUTBHCS C UCTOPHUEI Pa3BUTHS T€OMETPUH.

OKpy:XHOCTH

U KPYT.
I'eomeTpuueckue
NMOCTPOEHUS

(74)

OKpy>XHOCTb, XOpABI U AUAMETPHI, UX cBoiicTBa. KacaTenbHas
K oKpyx)HOocTU. OKpYXHOCTb, BlicaHHas B yroj. *[lonstue o
I'MT, npumeneHue B 3ajadax. buccekTpuca W cepenruHHBIN
MEPIICHANKYJIAP KaK TEOMETPUIECKUE MECTa TOUCK™.
OKpYKHOCTb, ONIMCAHHAsA OKOJIO TPEyrojbHHKA. BrnircaHHas B
TPEYTOJIbHUK OKPYXHOCTb.

[Ipocreiimue 3a/1aun Ha MOCTPOEHUE.

®opMy1HpPOBATH  ONpeNeJeHHs. OKPYKHOCTH, XOpbI,

qMaMeTpa W KacaTelbHOW K OKpykHocTH. WM3ywars ux
CBOMCTBA, MPU3HAKHU, CTPOUTH YEPTEKU.

HccnenoBarp, B TOM YKCIIE HCNOJIb3YsI HM(POBBIE peCypChl:
OKpPY’KHOCTb, BIIMCAHHYI) B YIOJI; LEHTP OKPYKXHOCTH,
BIMCAaHHOM B YI'0JI; pABEHCTBO OTPE3KOB KacaTeJbHbIX
*Ucnoab3zoBath MeToa ['MT miis nmokaszaTeiabcTBa TEOPEM O
MepeceueHnn OMCCEKTPUC YTIIOB TPEYTOJbHUKA M CEPEIUHHBIX
MEPHEHIUKYJISIPOB K CTOPOHaM TPEYrOJAbHUKA C IMOMOUIBIO
I'MT.*

BIIMCAHHOM ©  ONHMCAHHOM

OBJaageBarThb NOHATUAMHU

OKPY)KHOCTCPJI TPCYIroJIbHUKA, HAaXO0AUTb ILCHTPBI O3THUX

OKPY>KHOCTEH ¢ OMOPOi Ha aNrOpUTM MpaBuUIIa.
Pemiath OCHOBHBIC 3aJayM HA NMOCTPOEHHE: YIja, PaBHOTO
JAHHOMY; CEPEAMHHOTO MEepIEHIUKYIsApa JaHHOTO OTPE3Ka;

npAMOM,  OpoXonsiied  4Yepe3  JIaHHYH  TOYKY U

MEePIEeHANKYISAPHOW TaHHOW MPSAMOMN; OMCCEKTPUCHI JTAHHOTO




yIjla;, TPEYroJbHUKOB [0 Pa3jJU4YHbIM JJEMEHTAM IIpU

HEOOXOAMMOCTH C HaIlpaBJIAIOIIEeH TOMOLIBIO.

3HAKOMUTBCH C HCTOPHEH Pa3BUTUSI TEOMETPUH.

IloBTOpEHHE, IToBTOpeHrne u 000OLIEHHE OCHOBHBIX MOHATHH M MeTon0B | Pemarh 3agaum Ha NOBTOpPEHME, WIIIOCTPUPYIOLIUE CBSI3U
00001meHNe Kypca 7 Kiacca. MEXY pa3IM4YHBIMU 4aCTSIMHU Kypca.
3HAHUI
(14)
8 KJIACC
Ha3zpanue

pasaena (Tembl)

Kypca (4uciio

OcHoBHOE coepxanue

OcHoBHBIE BUBI 1€ATEJIbHOCTH 00y4aI0IIAXCH

4acoB)
YeroipéxyroasHuk |[lapamnenorpamm, ero npuszHaku U cBoiicrBa. YactHele citydau | M300paskaTs M HAXOAUTh HA YEPTEKAX YETBIPEXYTOIbHUKA
u napajiesiorpaMMoB  (IpsIMOYT'OJIbHUK, pOMO, KBajapaT), HX |pa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) Opu3Hakn W cBoiictBa.  Tpameuus.  PaBHOOOkas  u|®opmyJMpoBaTh onpeeJICHUs: napaJuJiesaorpamma,

NpAMOYTOJibHas TparcCuruu.

*YnBoenue meauansl. LleHTpanbHas cummeTpus™

OpsSMOYTOJIbHUKA, pomOa, KBajapaTa, Tpalelud, paBHOOOKOM
Tpaneuuu, NpsIMOYroJIbHOW Tpaneuuu.

Hcnosb3oBarh NpH  PpelIeHHH NPOCTEHIIMX  3a1a4

IIPU3HAKK M CBOWCTBA: MapasulesiorpamMma, MpsMOyrOJbHUKA,




pomba, KBajpara, Tpaleluud, pPaBHOOOKOH Tpamenuwu,
IIPSIMOYT OJIbHOM Tpareruy.

IIpumeHsTL MeTOX YIBOCHUS MEIHMAHBI TPEYTOJbHUKA C
OMOPOM Ha aJIrOPUTM IIPABUJIA.

Hcnoab3oBaTes 1HM(POBBIE pecypchl IS UCCIEIOBAHUS
CBOWCTB U3Y4aeMbIX QUTYP.

3HAKOMUTHCS C UCTOpUEN pa3BUTHA reoMeTpPUH.

Teopema @aineca
U TeopeMa 0
NMPONMOPUHOHAILH
bIX OTPe3Kax,
noao00HbIE
TPEYroJIbHUKHU

(15 u)

*Teopema daneca u TeopeMa O MPOMOPIUOHATBHBIX OTpe3Kax. ™

Cpenuss nuHus TpeyroJibHuKa. Tpaneuus, €€ cpeaHss JMHUS.

*TIpormopiiuOHaIbHBIE ~ OTPE3KHU, TOCTPOEHHUE  YETBEPTOro
PO OPLIMOHAJIBHOI'O OTPE3Ka.

CBoiiCTBa LIEHTPA Macc B TPEYTOJIbHHUKE.

[TonoGHble  TpeyronbHUKH. Tpu  TOpuU3HaKa  MOH00UA

TpeyrojabHUKOB™. [TpakTHUEeCKO€E MpUMEHEHHE.

IIpoBOAMTHL MOCTPOEHUS C IOMOIUBIO IUPKYJISA U JIUHEUKHU C

HCIIOJIb30BAHUC TCOPCMEI ®daneca u TCOPCMbI 0

MPONOPIMOHAIBHBIX  OTpPE3Kax, CTPOUTH  YETBEPTHIM
MPONOPIMOHATBHBIA OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
HaIJIAIHOCTb.

HaxoanTh nogo6HbIe TPEYTOJIbHUKU Ha TOTOBBIX YEpTEXKax C
yYKa3aHUEM COOTBETCTBYIOIIMX IPU3HAKOB TOAOOMS MpH
HEO0OXOIMMOCTH C BU3YaJIbHOM OMOPOIA.

Pemarp 3amaum Ha 10HO0OHBIE TPEYTOJbHUKU C TOMOIIBIO
CaMOCTOATEJILHOTO TMOCTPOEHUSI YEpPTEXEH M HaxO0XKIECHU
HOJOOHBIX  TPEYrOJbHUKOB  IPU  HEOOXOIMMOCTH  C
HaIlpaBJISAIOEH TOMOIIBIO.

IIpoBoaNTH 10KA3aTEJBCTBA C UCIOJIb30BAHUEM MTPU3HAKOB

no/00MsI HECIIOKHBIX TEOMETPUUECKHX 3aJad C OMOopoil Ha




AJIrOPUTM Y4eOHBIX JICH CTBHIA.

IlpuMeHsiTL  NONYYECHHBIE  3HAHUA  NOpPU  PEIICHUU
TEOMETPUYECKUX U MPAKTHICCKUX 3a]1a4 TIPU HEOOXOANMOCTH
C HaIpaBJISIOLIEH TOMOLIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH pa3BUTUS T'€OMETPHUU.

Iomank.
Haxo:xnenue
IJIomaae
TPeyroJbHUKOB

U MHOTOYTOJIbHBIX
¢uryp. [linomwann
noA00HBIX (puryp
(14 4)

[TonsiTrie 00 001IEH TEOpUH TIIIOIIATH.

@opmynbl s IJIOMAAM TPEYroibHUKA, MapauiesorpaMmma.
*OTHOIICHNE TUIOMIA/ICH TPEYTrOJIHbHUKOB C OOIIMM OCHOBAaHUEM
WJIH 0OTIEH BBICOTOM.

Beruuciienue miomaaei ciaokHbIX (GUryp depe3 pa3dueHue Ha
YacTu U JOCTpOeHHE. ™

[Tnomanu ¢uryp Ha KiaeTdatoit 6ymare.

[Tnomanan mogoOHbIX (uryp. Beraucnenne mnomazeit. 3agaun ¢
MPAKTHYECKUM coJepkaHueM. *PemieHne 3amad ¢ MOMOIIBIO

METO/Ia BCIOMOraTeIbHON ILIOMAagN.*

OBiajeBaTh NEPBUYHBIMHM TpeACTaBJIeHUSIMU 00 oO0uIei
Teopuu IUiomanu (Mepsl), (opmyaHpoOBaTH CBOMCTBA
IUIOIIA/IH, BBISICHATh UX HATJIAAHBINA CMBICI.

[lpumenste  GopMmynbl  MOmAAM  Mapajuienorpamma,
TPEYroJibHUKa, Tpalmeuuu C OHOpOM Ha CIPaBOYHYIO
uHOOPMAIIHIO.

I[MpumensTb bopmyIibl IO U BBIITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUAroHalId U Yroj MEXIy HUMHU C
OIIOPO Ha CIPAaBOYHYIO MH(POPMALIHIO.

Haxoauth twiomaan ¢uryp, n300pakEHHBIX Ha KIIETYAaTOM
Oymare, HCIOJIL30BATh pa30HeHNEe Ha YaCTH U JJOCTPOEHUE.
Pa30oupars npuMepbl HCHONB30BAHUSA BCIOMOTraTEIbHOM
IUTIOIIAIH JIUISl PELICHHsI F€OMETPUUECKUX 3ajiay.

Haxoauts mmiomanun mogoOHBIX (GUryp C Omopod Ha
CIPaBOYHYIO HH(}OpMAIIHIO.

Boruucaartsn rmiomaau pa3jindyHbIX MHOT' OYT' OJIbHBIX (I)I/II‘yp




PemaTh 3aga4um Ha IJIOIIAIb C MPAKTHYSCKUM COAEPKAHUEM

ITOCJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa u
HaYyajia
TPUTOHOMETPUH

(10 )

Teopema Iludaropa, e€ moka3aTenbcTBO W TPUMEHEHUE.
O6patHas Teopema Iludaropa.

OmnpeneneHue TPUTOHOMETPHUUYECKUX (YHKIHMHA OCTPOro yria,
TPUTOHOMETPUYECKUE  COOTHOUIEHHUS B  MPSIMOYTOJEHOM
TpeyrojbHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHomIEHU  MEXIY

CTOpOHaMU B mpAMOYTOJIbHBIX

TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmymupoBathk Teopemy Iludaropa, mcnosib3oBarb e¢ B
MPAKTUYECKUX BBIYUCICHUSX.

Brnagetp  NOHATHSAMU  TPUTOHOMETPUYECKHX  (DyHKIMIA
OCTpOrO yria, NPOBEPATh UX KOPPEKTHOCTb.

BbiBOAUTH  TPUTOHOMETPHUYECKHE COOTHOILIEHHS B
OPSMOYTOJIbBHOM TPEYTIOJbHHUKE C ONOpOH Ha CHPaBOYHYIO
MH(pOpMaIHIO.
HccaenoBars  COOTHOLIEHUST  MEXIYy  CTOPOHaMU B
MPSIMOYTOJILHBIX TPEYTOJIbHUKAX C yriaMu B 45° u 45°; 30° u
60° c HanpaBIAONIEH TOMOIIBIO.

Hcnoan3oBarh OCHOBHOE

bopMyIibt

TPUTOHOMETPHUYCCKOC TOXKACCTBO AJISI HAXOKIACHUA

MMPUBCACHUA u

COOTHOIICHUH MEXIy TPHUTOHOMETPUUECKUMH (DyHKIUSAMU
pa3IMYHBIX OCTPBIX VIJIOB C OMNOPOHl Ha CHPaBOYHYIO
uHbOpPMAIIHIO.

IIpuMeHATH NOJy4YEeHHbIE 3HAHUS M YMEHUS IPU PELICHUU
IPaKTUYECKUX 3ahad (Ipu HEOOXOIMMOCTH C ONOpOH Ha
aJTOPUTM IpaBuUiIA).

3HAKOMHUTBHCA C UCTOPHUEH Pa3BUTHSI TEOMETPUH.




Yrael B
OKPYKHOCTH.
Bnucanubie

M ONMCAHHBIE
4eThIPEeXyroJbHUK
H.

KacareabHble

K OKPY’KHOCTH.

BrnivcanHbie ¥ LlEHTpaJbHbBIE YTIIbI, YTOJI MEXKIY KacaTelbHON U
XOP0H.
VYTibl MEXIYy XOpJaMH U CEKYILIUMH.

Bnucannbsle u onuMcaHHBIE quBIpéxyFOJIBHI/IKI/I, HUX IIPU3HAKH U

cBoiictBa. IIpuMeHeHHMEe OTHX CBOMCTB IpU  pELICHUHU
reOMEeTPUYECKUX 3a/1a4.

B3aumHOe pacnosoxkeHue IByx OkpyxHocTed. Kacanue
OKPYXKHOCTEM.

®opMyIMpPOBAaTh OCHOBHBIE OIPEIEICHUS, CBA3aHHBIE C
yriaaMy B Kpyre (BIUCaHHBIN Yo, LIeHTPaJIbHbIN yrom).
HaxoauTh BNMCAaHHBIE YTJIbl, OMUPAIOIIMECST HA OAHY IYTY,
BBIYHCJIATH YIJIbI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX,
TEOpPEMBbl O BIIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
HEHTPAIbHOM yrje MpU HEOOXOOUMOCTH C BH3yaJbHOU
OTNOPOW.

HccnenoBarh, B TOM uMcIE C MOMOLIBIO LU(PPOBBIX

Kacanne pECYpPCOB, BIIMCAaHHBIE U OINMCAHHBIE YETHIPEXYTOIbHUKH,
OKpY:KHOCTeM BBIBOJAUTH UX CBOWCTBA M IPU3HAKU IIOCJIE COBMECTHOIO
(13 4) aHanmusa.
Hcnoab3oBarh 3TH CBOIICTBA M MPHU3HAKU IPU DPELICHUU
3a1ad.
IToBTOpEHME, IToBTOpEHNE OCHOBHBIX NOHATUH M METOAOB KypcoB 7 u & |Pemars 3agaum Ha NMOBTOPEHUE, WIIIOCTPUPYIOIINE CBSI3U
00001eHue KJIacCOB, 00001IeHNE 3HAHUH. MEXIYy pa3IMYHbIMU 4acTSAMH Kypca.
3HAHHUI
(44)
9 KJIACC
Hassanmue

pasaena (Tembl)

OcHoBHOe coepxkaHue

OcHOBHBbIE BUBI 1€ATEJIbHOCTH 00y4aI0 U XCH




Kypca (4ucJio

4acoB)
Tpuronomerpusi. | OrnpeneraeHue TPUTOHOMETpUUYECKUX (QYHKIMM yrioB ot 0° go|dopMyaupoBaTh  OnpelejieHUs]  TPUTOHOMETPUUECKHUX
Teopemsl 180°. KocuHyc M cuHyC mpsMoro u Ttymoro yria. Teopema | QyHKIHI TyNmbIX M HPSIMBIX YIJIOB C BU3YaJIbHOW OIOPOW.

KOCHHYCOB M

kocuHycoB. (OO0o0OmEHHAs) TeopeMa CHHYCOB (C paamycoMm

DopMyaMpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C

CHHYCOB. ONMCAaHHOW OKpyxkHocTH). HaxoxaeHue UIMH CTOPOH U |paJinyCOM OINMCAHHON OKPYKHOCTH).

Pemenue BEJIMYUH YIJIOB TPEYTOJIbHUKOB. Pemiath TpeyrolbHUKH C ONOpPOH Ha aJrOpUTM Y4eOHBIX

TPEYroJbHUKOB ®opmyna mIomagy TPEYroJbHUKA 4Yepe3 JIBE CTOPOHBI U Yrodl | AEHCTBUH.

(16 1) Mexay HuMH. Dopmyiia IIomaay 4eTbIpEXYrobHUKa uyepes3 ero | Pemare  mpakTuyeckue — 3aJa4d, CBOASIIMECH K
JUaroHaJM ¥ yroj MEeXAYy HUMHU. HAXO0KIEHHIO PA3JIUYHBIX 3JIEMEHTOB TPeyroJbHHUKA.
ITpakTHUECKOE IPUMEHEHHE JOKA3aHHBIX TEOPEM.

IIpeo6pazoBanue | *I[loHsATHE O MpeoOpa3oBaHUU TOAOOUS. OcBauBarb MOHSITHE npeoOpa3zoBaHus noo0us.

nogo0us. CooTBeTCTBEHHBIE AJIEMEHTHI MOT0OHBIX (uUryp. HccnenoBarb OTHOLIEHHE JTUHEHHBIX 3JIEMEHTOB (pUTYp MpU

MeTtpuueckue Teopema 0 TpoOM3BENEHHH OTPE3KOB XOpA, Teopema o |mpeodpasoBaHuu noxodus. HaxoauTs mpuMeps! monolust B

COOTHOIIIEHHS B
OKPYKHOCTH

(10 1)

MNpOU3BCACHHUU OTPE3KOB CCKYIIUX, TEOpEeMa O KBaAparTe

KacaTeJbHOM. HpI/IMeHeHI/IC B PCHICHHU TI'COMCTPUUCCKUX

3amay.*

OKpPYXKalOIle! NeiCTBUTEILHOCTH.
*BBIBOAUTH METPUUYECKHE COOTHOIIECHHSI MEXIY OTpe3KaMH

KacaTCJIbHBIX C  HCIIOJIb30BAHHUEM

XOpH, CeKyllux u
BIIMCAHHBIX YIJIOB U MTOJIOOHBIX TPEYTOJIbHUKOB.
Pemare reomerpuueckue 3ajadd M 3aJadyd U3 peajbHOU

YKU3HU C UCIIOJIb30BAHUEM TTOJJOOHBIX TPEYr OJbHUKOB.*




BekTopsl Omnpenenenne BEKTOPOB, CIIOKEHHE U PAa3HOCTh BEKTOPOB, | Mcmo/ib30BaTh BEKTOPHl KaK HAMpaBlIEHHBIE OTPE3KH,
(12 v) YMHOKEHHUE BEKTOpa HA YUCIIO. HCCJIe10BaTh r€OMETPUYECKUI (mepemereHue) u
OU3NYECKUN U T€OMETPUYECKUN CMBICIT BEKTOPOB. dbusnuecknii  (cuiaa) CMBICIBI BEKTOPOB C OMOPOM Ha
PasznoxeHue BeKkTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. | BOIPOCHBIN TUIaH.
Koopaunats! BekTopa. 3HaTh ompeaeseHWsl CYMMBI M Pa3HOCTH BEKTOPOB,
CkansspHOoe TPOM3BEICHUE BEKTOPOB, €ro IMPUMEHEHHE IS | yMHOXKEHUS BEKTOpA Ha YUCIIO, Hccjie10BaTh
HAXOXKJIEHUS 1JIUH U YTJIOB. reoMeTpudecKuil 1 PU3NUECKHIl CMBICIIBI 3TUX ONEpaLUi.
Pemienue 3aa4 ¢ HOMOIIIbIO BEKTOPOB. Pemate reomerpuueckue 3aJaud  C  HCHOJIb30BAHHEM
[Ipumenenne BEKTOPOB IS pEIICHUS 3a7a4 KUHEMATHKUA | | BEKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOp 1O JABYM  HEKOJUIMHEAPHBIM
BEKTOPaM.
Hcnosb30BaTh  CKASIPHOE  MPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIC CBOWCTBA.
BbpruucasTh cymMMy, pa3sHOCTb U CKaJSIPHOE IPOU3BEACHHUE
BEKTOPOB B KOOPJIMHATAX.
[IpuMeHATH CKaJIApHOE TMPOM3BEACHHUE JII HAXOXKICHUS
JUIMH U YTJIOB.
JlexkapToBbI JlexkapTOBBI KOOPIMHATHI TOYEK HA IJIOCKOCTH. OcBauBaTh NOHATHE MPSIMOYTOJIBHOM CHUCTEMBI KOOPAHHAT,
KOOPAHUHATBI Ha | *YpaBHeHue mpsaMoi.* YrioBod K03(h(UIMEHT, TAHTEHC YIJIA | IEKAPTOBBIX KOOPAMHAT TOUYKH.
IJIOCKOCTH HAKJIOHA, MTapalIeNbHbIE U MEePIeHIUKYISIPHBIE TPSIMBIC. HccnenoBaTs ypaBHEHUE MPSMOl U OKPYKHOCTH C OHOPOM

O

VYpaBHeHue OKpyKHOCTH. HaxoxkaeHue KOOpAMHAT TOYEK

Ha BOIIPOCHBIM IJIaH.




[IEPECEUECHUS] OKPYKHOCTU U NPSAMOH.
MeTox KOOpIMHAT IPU PELICHUN T€OMETPUYECKUX 3aa4.

Hcnomp3oBaHue MCTOa KOOPAUWHAT B IPAKTUUCCKUX 3aJavdax

HaxoauTe ieHTp U pajinyCc OKPYKHOCTU 110 €€ YPABHEHMUIO.
Pemates 3agayM Ha HaAXOXIEHUE TOYEK TEPECEUCHUS
MPSIMBIX M OKPY>KHOCTEH C ITOMOIIBI0 METOAa KOOPAWHAT.
Hcnoab3oBarh cBoiicTBa yrioBoro koddduuueHTta mpsmoi
Opy PpEIICHUW 3a4ad, [JJs ONpelesieHHus pPacIoiIoXKEHUS
IIPSAMOMU.

IIpuMeHATH KOOPAMHATHI IPU PELIEHUH I'€OMETPUUYECKUX U
MPAKTHYECKUX 3a/ad, s TOCTPOSHUS MaTeMaTHUYECKHX
MOJIeTIeH peaslbHbIX 3a7a4 («METOJ KOOPIAUHATY).
ITonn3oBaTbest IS TOCTPOCHUST WM MCCIEAOBAaHUU

U (QPOBBIMH pPECypCaMH.

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTUS TEOMETPUH

IIpaBuibHBIE
MHOTOYI0J1bHUKH.
Jdnuna
OKPYKHOCTH U
VIOl KpYra.
Boruuciaenue
mJIomaae

CRY

HpaBI/IJ'II)HI)IC MHOTI'OYT'OJIbHUKH, BBIYHUCICHUC HWX JJICMCHTOB.

Yuciio u UIMHA OKPYXKHOCTH. JlIMHA JOyr'M OKpPYXKHOCTH.

Panuannas mepa yria.

[Inomanes Kpyra U €ro 3JEMEHTOB (CEKTOpa M CErMeHTa).

Brruncnenue nnomanei GUryp, BKIIOUAIOMUX 3JIEMEHTHI KpyTa.

®opmy1HpOBaTh onpeneneHne MPaBUIIbHBIX
MHOI'OYT'OJIbHUKOB, HAXOAMTh X 3JIEMEHTHI.

IMoab30BaTBCA NOHATHUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C IMOMOIIbIO NPAaBWIBHBIX MHOI'OYI'OJIbHUKOB, OINpPeAe/IsiTh
YHCIIO , IJIMHY AYTH U PaIMaHHYI0 Mepy yriia mo oopasiy.
IIpoBoauTh Mepexoa OT paMaHHON MEPHI YIJIa K I'palyCHON
¥ Ha000POT 110 BU3yaJbHOMU OIOpeE.

OnpeaeasaTs mwionaas Kpyra.

BoiBoauTs opmyJibl (B rpalyCHOM U paiuaHHON Mepe) IS




JUIMH JIyT, IUIOLIAJIEN CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIH IIAH.

BoruuciaaTs mwiomand GuUryp, BKIIOYAIOMUX AJIEMEHTHI
OKPY’KHOCTH

(kpyra) ¢ omnopoil Ha

CIIPaBOYHYIO
UH(OPMAITHIO.

HaXOIII/ITL Ijaomaan B 3agadax peaHBHOﬁ JKHU3HU.

JBUKeHU S *TloHsTHE O IBMKEHUU TIJIIOCKOCTH. Pa3Ooupars  npumepbl,  WUIOCTPUPYIOIIME  IOHATHS
IUIOCKOCTH [TapaienbHbIi IEPEHOC, TOBOPOT U CUMMETpUst. OCH U LIEHTPHI | ABUKEHUS, LIEHTPOB U OCEH CUMMETPHH.
(6 9) CUMMETPHH. @®opMyJIHPOBATH OIPEICICHUS NapalIeIbHOrO0 IEepeHoca,
[IpocTeiinue npuMeHEHUs B PEIICHUH 3a/1au™. MOBOPOTA W OCEBOM CHUMMETPUM C BU3YyaJbHOW OIMOPOM.
HaxoauTtp HEMmoIBMKHBIE TOYKHU 110 00pasiry.
HaxoauTh LIEHTPBI U OCH CUMMETPH MpocTedmX Guryp mno
oOpa3siy.
*IIpuMeHsITh NapajuIeTIbHBIA MEPEHOC U CHUMMETPHUIO IpH
peLIeHNH TeOMETPUUECKUX 3a1a4 (pa30upaTh NPUMEPBI).
Hcnoab3oBarh A MOCTPOSHUS M UCCIIEOBAaHUHN TU(BPOBbIE
pecypebL*
IToBTOpEHUE, [ToBTOpeHHE OCHOBHBIX MOHSATHH M METONOB KypcoB 7—9|OmnepupoBaTh MOHATHUAMHU: (UTYpa, TOUKA, IpsAMas, yrod,
00001eHME, KJ1accoB, 0000IIEHNE U CUCTeMAaTH3aLUsl 3HAHUH. MHOI'OYIOJIbHUK, PaBHOOEIPEHHbII UM  PaBHOCTOPOHHUM
cucremarm3anusa | [Ipocreiimme reomeTpudeckue QUIYpsl W HUX CBOMCTBA. | TPEYTOJIBHUKU, MPSIMOYTOJBHBI TPEYroidbHHUK, MeEAHUaHa,
3HAHUI H3mepeHne reoMeTpUYECKUX BEJIMYHH. OMcceKTpuca M BBICOTA TPEYroJIbHUKA, Iapajulelorpamm,




(74)

TpeyronbHUKH.

[TapannenbHble U NEPHEHANUKYISPHBIE IPSIMBIE.

OkpyxHOCTh M Kpyr. I'eomerpuueckue MOCTPOCHHUS. YTIIbI B
OKPYXXHOCTH. BrnucaHHble ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTI'OYT'OJIbHUKOB.
[IpsiMast u OKPY>KHOCT.
YeThIpEXYT OJIbHUKM. Brnncannsie U ONVCAaHHBIE
YEThIPEXYT OJIBHUKH.

Teopema [Mudaropa un Hayana TpuronoMmerpuu. Pemenue odmumx
TPEYrOJIbHUKOB.

[IpaBuIbHBIE MHOT'OYT'OJIbHUKH.

[IpeobpazoBanus TIJIOCKOCTH. JIBokeHus. [TomoGwue.
CummeTpus.

[Mnomans. Beruucnenne miomaaen. [liomann mogo00HBIX
duryp.

JlexapToBbI KOOPAMHATHI HA IIIOCKOCTH.

BCKTOpBI Ha IIJIOCKOCTH.

poMO, NpsAMOYIOJbHMK, KBaapaT, Tpameuus; OKpPYKHOCTb,
KacaTesbHas; paBEHCTBO U mojodue puryp, TpeyroibHUKOB;
napajuiebHOCTh W MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJ
MEXJy MNPSAMBIMH, CHUMMETPHUS OTHOCUTEIBHO TOYKH U
OpsAMOM; JJIMHA, PAcCTOSHUE, BEJIMYMHA YIa, IJIOLalb,
EPUMETP.

HUcnonb3oBare  (OopMyJbl: IEepUMETpa U IUIOIIAAU
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH M IIOIIAAN Kpyra,
00bEMa MPSAMOYTOJIbHOI0 Napajuleenunea.

OnepupoBarb NOHATHAMH: NPSIMOYTOJIbHAs  CUCTEMA
KOOpZIMHAT, BEKTOP; HCIOJb30BATH J3THU [OHATUSA JUIS
IPEACTABJICHUS JTaHHBIX M pelleHus 3a7ad, B TOM YHCIE U3
JIpyTUX y4eOHBIX TPEIMETOB.

Pemare 3ajaum Ha TIOBTOPEHUE OCHOBHBIX IIOHSATHH,
WITIOCTPALMIO CBSI3€H MEXIY Pa3jIMYHBIMM YacTSIMH Kypca.
Bui0upaTs MeTOA 171 pEeLIEHMs 3a1a4H.

Pemarp 3agaum 13 MOBCEIHEBHON KU3HMU.




ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KommyecTtBo yacos
W3 Hux W3 Hux OneKTpoHHBIE U(POBbIE
Ne Tema ypoxka
Bcero | KOHTpONBHBIX NPAKTHYECKU 00pa30BaTENbHBIE PECYPCHI
pabor X pabot

Pasnea 1. Ilpocreiimme reomerpudeckue purypsl u ux cBoiicrea. M3sMepenne reoMmeTpu4ecKuX BeJTHYHH

1 Toukwu, npsiMbIe, OTPE3KH 1 bubmuorexa [IOK
https://m.edso00.ru/8866b724
2 Jly4 u yron 1 bubmmoreka [IOK
https://m.edsoo.ru/8866ch6a
3 CpaBHEHUE OTPE3KOB U YTJIOB 1 bubmoteka [JOK
https://m.eds00.ru/8866c5c0
4 Jlnuna oTpeska 1 bubmmorexa [IOK
https://m.edso00.ru/8866¢c7be
Enuuuniel nsmepenus. U3mepurenbHbie
5 WHCTPYMEHTHI 1
Ypox-npakmuxym "Hzmepenue
6 ompe3kog"” 1 1
7 I'panychHas mepa yria 1
8 N3mepenue yrios 1
9 Ypok-npaxmuxym "Hzmepenue yenos" 1 1
10 CMexXHbIE U BEpTUKAIbHBIC YTIIbI 1 Bu6mioreka [[OK
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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
11 CMeXHBIE U BEPTUKAJIHLHBIC YTIIbI 1
12 [lepnenaukynsipHbIe IpSIMbIE 1
YPpok cucTeMaTH3anuu u 0000IICHHS
13 3HAaHUHN 1
Pa3nen 2. TpeyronbHuKH
14 Tpeyronpnuk. [lepumerp TpeyrojgpHuKa 1
Pemenue 3anau o reme "l[lepumerp Bu6miorexa IIOK
1 " 1
> TpCYroipHIKa https://m.eds00.ru/8866ce80
IlepBblii mpU3HAK paBEHCTBA Bu6morexa [[OK
16 TPCYrOJILHUKOB 1 https://m.eds00.ru/8866d1fa
17 Penitenne 3amad Ha 10Ka3aTEILCTBO 1 Bbu6nunoreka [JOK
https://m.edsoo.ru/8866d34e
[Iepnienukynsap k npsamon. Menuausl, Bu6mioreka [[OK
Pewmenue 3amay no treme
19 "[lepienaukyssip K npsimoil. Meaunansl, 1
OHMCCEKTPUCHI U BBICOTHI TPEYTOJIbHHUKA"
CaoiicTBa paBHOOEIPEHHOTO
20 TpEeyroJibHUKa 1
)1 Pewenne 3aau no teme "CBoiicTBa . Bu6morexa [TOK
PaBHOOE/IPEHHOT O TPEYTOMbHAKA" https://m.eds00.ru/8866e88e
29 Pemienne 3a1au Ha 10Ka3aTeIbCTBO 1
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https://m.edsoo.ru/8866c3ea
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

Bropoii mpu3Hak paBeHCTBa

23 TPEYTOJIbHUKOB 1
Pemenue 3amay Ha 10Ka3aTENBCTBO MO
24 Teme "BTopoil nmpu3Hak paBeHCTBa 1 Bubmorexa [IOK
TPEeyroIbHIKOB" https://m.edso0.ru/8866e9ec
Tperuil npu3HaK paBeHCTBA
25 TPEYTOJbHUKOB 1
Pemenue 3amay Ha 10Ka3aTENbCTBO 1O
26 teme "TpeTuil npu3HaK paBeHCTBA 1 bubmiorexa LIOK
TpPEeyroIbHUKOB" https.//m.edso0.ru/8866d6fa
Pewenne 3anaud no teme "llpusHaku Bu6morexa [[OK
n 1
21 HapaJICJIPHOCTH ABYX TPAMBIX https://m.eds00.ru/8866d880
28 Ypox - npaxkmuxym 1 bubmmorexa [IOK
"llpusnaxu pagencmea mpey2oibHuKkos" https://m.edso0.ru/8866d880
VYpok 0000111eH1s U CUCTeMaTU3alu1 Bu6morexa [[OK
29 3HAHUH 1 https://m.edsoo.ru/8866e26¢
KonTposabnas paéora
30 «TpeyroabHUKm» 1
31 OKpY>KHOCTb 1 bubmoreka [IOK
https://m.edso00.ru/8866e3a2
32 [Ipumepsi 3a1a4 Ha TOCTPOCHUE 1
Paznen 3. [lapajienbHble psiMble, CyMMa YIJIOB TPEYroJbHUKA
33 Omnpenenenre napaieabHbIX TPSIMbIX 1
34 [Ipu3Haku napajienbHOCTU JIBYX 1 bubmmorexa [IOK
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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
https://m.edsoo.ru/8866e3a2

MIPSIMBIX

https://m.edso0.ru/8866eb22

Pemenue 3anau no treme "lIpu3Haku

35 MapajyIeIbHOCTH JBYX MPAMBIX"
36 IIpakmuueckue cnocodul Bubmmorexa [JOK
NOCMpOCHUA NAPANNIENBHBIX NPAMBLX https://m.edso0.ru/8866echc
37 AKCHOMBI T€OMETPUH bubmmoreka LIOK
https://m.edso00.ru/8866ef64
38 Axcroma napauieTbHBIX MPSMBIX
Teopemsl 00 yriax,
39 00pa30BaHHBIX ABYMS b H6J_IHOTeKa HOK
TMapaILIeBHBIMHI TPAMBIMH H CEKYIIei https://m.edso00.ru/8866f086
40 Pemenue 3a1a4 Ha rOTOBBIX YepTEKAX
Pemenue 3a1a4 mo reme "TeopeMbl 00
yriax,
41
00pa30BaHHBIX ABYMS
napajuIeIbHBIMK ITPSIMBIMA M CeKyIei"
Ypok - npaxmuxym
"Teopemvl 06 yenax,
42 00pa308aHHbIX 08y M5
napanierbHelMu NPAMbIMU
u cexyweu"
VYTJIBI C COOTBETCTBEHHO MapauIeIbHBIMU
43 WM TIEPIIEHAUKYIISIPHBIMU Bubnmorexa [OK

CTOpOHAMH

https://m.edso00.ru/8866f3b0
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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

Ypok 0000111eHUs U CHCTeMaTH3aIluN

44 3HAHUU
45 Teopema 0 cymme yrioB TpeyrojabHUKA
16 Teopema 0 cyMMe yriioB TpeyrojabHUKa bubmmorexa [IOK
https://m.eds00.ru/8866f630
OcTpoyronbpHbIi, NPSAMOYTOJIbHBIN U
o but6imoreka [JOK
TYTMOYTOJbHBIN
41 https://m.edso00.ru/8866f8ba
TPEYTrOJbHUKHU
Pewenne 3agau no reme "Cymma yrios Bu6auoreka [IOK
48 TpeyrobHuKa" https://m.edsoo.ru/8866fase
Teopema 0 COOTHOLIEHUH
49 MEXIy CTOPOHAMH U yTIIaMu
TpeyroJbHUKA
50 HepaBeHcTBO TpeyronbHUKa bu6motexa [IOK
https://m.edso00.ru/8866fe6e
Hekoropsle cBOCTBA U IPU3HAKHU Bu6moreka [IOK
o1 HPAMOYTOJIBHBIX TPCYTOJIbHUKOB https://m.eds00.ru/88670800
52 [Ipu3Haku paBeHCTBA NPSAMOYTOJIbHBIX bubmmoreka LIOK
TPEeyroIbHUKOB https://m.edso0.ru/88670e9a
53 Pemenue 3anad no reme
"[IpssMOyTOIBHBIE TPEYTOIBHUKH"
Paccrosguue ot Touku 10
o4 npsmou. Paccrosinue Mexay
napajuieIbHbIMH MTPSIMBIMUA
55 I[TocTpoeHe TpeyronbHUKA MO TPEM Bub6muorexa [IOK

https://m.edso00.ru/8867013¢
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https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
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

3JICMCHTaM

56 CBolicTBa OMCCEKTPUCHI yIJia bubanorexa IJOK
https://m.eds00.ru/88670508
CBoiiCTBa CEpeIMHHOrO NEPIEHIUKYISIpa
57 K OTPE3KY
Pemenue 3agay no reme
58 " 8 bubmmoreka [JOK
COMETPITICEIOE MECTO https://m.eds00.ru/88670a62
TOYEK"
59 VYpok 0000111eH1s U CUCTeMAaTH3aIluU
3HAHUU
50 Kr()[HTponLHaﬂ padora Bu6morexa [IOK
(«V1apAJLICIBHBIC HPIMBIE, CYMMA https://m.eds00.ru/8867103e
YIJIOB TPEYroJIbHUKOB
Pa3znen 4. OxkpyskHOCTH M KPYr. 'eoMeTpHYecKHe MOCTPOECHUS
CBoiicTBa AMaMETPOB U XOPJL
61 OKPYXHOCTH.
KacarenbHas K OKpy>KHOCTH
62 BrniucanHas u onucanHas bubmmoreka [JOK
OKPYXHOCTH TPEYTOJIbHUKA https://m.eds00.ru/88671188
63 '}')GIJ_ICHI/IG 3a]1a4 10 TeMe Bubmiorexa [IOK
OxpyxHocTs. Kacarenbaas k https://m.eds00.ru/886712d2
OKPY>KHOCTH"
Pemienue 3a1au Ha
64 JI0Ka3aTeIbCTBO O TEME bu6mmoreka [JOK
"Opr)KHOCTI). KacarenbHas K https://m.edso0.ru/88671462
OKpY>KHOCTH"
65 CumMeTtpuyHbie GUTYPbI Bu6muorexa [IOK

https://m.edso0.ru/886715b6

35


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
https://m.edsoo.ru/886715b6

bubmuorexa [IOK

66 Ypok 00001IeH s U CUCTeMaTH3aIluN 1

3HAHUH https://m.eds00.ru/886716ec
67 KonTtpoabHas padora «OKpYyKHOCTB H 1 1

Kpyr. 'eomeTpryecKkue mocTpoeHns»

Pasnea S. IloBTopenne, 0000menne 3HaAHUI
68 VYPpOK UTOrOBOr0 MOBTOPEHUS 1 1 1 bubmoreka IJOK
https://m.eds00.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I10 68 4 8

I[TPOTPAMME
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8 KJIACC

KomnuectBo uacoB

N3 uu3 U3 Hux DneKTpOHHBIE TN POBHIE
No Tema ypoxka
Bcero | KOHTpOJIBHBIX npakTUYeckux | OOPa3oBATENBHEIC PECYPCh
paboThI paboThI
Pa3znen 1. YeThIpéxyroJibHUKHU
) [Tapannenorpamm, ero npu3HaKku U 1 bubmorexa [JOK
cBolicTBa https://m.edsoo0.ru/88671af2
) [Tapannenorpamm, ero npu3HaKku u 1 bubmorexa [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku u L bubmorexa [IOK
CcBOliCTBa https://m.edso0.ru/88671ca0
YacTHble cydau mapaiesorpaMMoB
bubmioreka [IOK
4 (IpAMOYTOJIBLHUK, pOMO, KBaApaT), UX 1
5 https://m.edso0.ru/88671dea
MPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesaorpaMMoB
bu6moreka [JOK
5 (mpssiMOYT OJIbHUK, pOMO, KBaJpaT), UX 1
https://m.edso0.ru/88671f20
MPU3HAKHU U CBOMCTBA
6 YacTHbIe cyyan napauiesiorpaMMoB 1 bubmmotexa [IOK
(MpSIMOYTOJTBHHK, POMO, KBAAPaT), UX https://m.edso0.ru/8867209c
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IIPU3HAKU U CBOWCTBA

bu6moreka [JOK
7 Tpaneuus 1
https://m.edso0.ru/88672358
bubmioreka [IOK
8 PaBHOOOKas U IpSAMOYTOJIbHAS TpaIeuu 1
https://m.edso0.ru/8867252e
bu6moreka [JOK
9 PaBHOOOKas 1 IpAMOYToJIbHAs Tpaneun 1
https://m.edso0.ru/88672858
bu6moreka [JOK
10 MeTon yABOCHHS MEIHAaHbBI 1
https://m.edso0.ru/88672b14
bu6moreka [JOK
11 lentpanbHas CHMMETpHS 1
https://m.edsoo0.ru/88672b14
1 KouTtpoJubHnas pabdora no reme L L bu6mmoreka [IOK
"YeThIpéXyroJbHuKN" https://m.edsoo.ru/88672c9a
Pa3nen 2. Teopema dajieca u TeopeMa 0 NPONMOPUMOHAIBHBIX 0TPE3KaX, MOA00HbIE TPEYTrOJIbHUKHA
13 Teopema daneca u Teopema o 1 bubmuoreka [JOK
IPOMOPIIMOHATIBHBIX OTPE3Kax https://m.eds00.ru/8867337a
bu6moreka [JOK
14 CpenHsis IMHUS TPEYTOJIbHUKA 1
https://m.edso0.ru/88672e0c
bu6moreka [JOK
15 Cpennsist TMHUS TPEYTroJbHUKA 1
https://m.edso0.ru/88672f38
16 Tpaneuus, e€ cpennsis TMHUSA 1 bubmorexa [IOK
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https://m.eds00.ru/88672358

bu6moreka [JOK

17 Tpaneuus, €€ cpeaHsas TMHUA
https://m.edso0.ru/88673064
bubmioreka [IOK

18 [IponopimoHanbHbIE OTPE3KU
https://m.eds00.ru/88673794
bu6moreka [JOK

19 [IponoprnoHanbHbIE OTPE3KU
https://m.edso0.ru/88673794
bu6moreka [JOK

20 LlenTp Macc B TpeyroJbHUKE
https://m.edsoo0.ru/886738fc
bu6moreka [JOK

21 [TomoOHBIE TpEYrONbHUKH
https://m.edsoo0.ru/88673a78
bu6moreka [JOK

22 Tpu npusHaka mogo6us TPEyroJbHUKOB
https://m.edsoo.ru/88673bae
bubmioreka [IOK

23 Tpu npusHaka nogodus TPEyroJbHUKOB
https://m.edso0.ru/88673d52
bu6moreka [JOK

24 Tpu npusHaka nogo0us TPEyroJbHUKOB
https://m.edsoo0.ru/8867400e

25 Tpu npusHaka nogo6us TPEyroJbHUKOB

26 [MpumeHenne mog00us TpH PEIIeHUN

MPAKTHYCCKUX 33134
27 KonTtposbHas padora no reme bu6mmoreka LIOK
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"Ilogo0HbIE TPEYrOJABLHUKHU'"

https://m.eds00.ru/8867445a

Paznea 3. Ilnomans. HaxoskaeHnue njioiaaeii TpeyroJibHMKOB U MHOT

OyTrO0JIbHBIX (PUTYP.

Iinomaau moao0HbBIX puryp

CaoiicTBa mIomaaei reoMeTpudecKux

bu6moreka [JOK

28 buryp https://m.edso0.ru/886745fe
@opMyIIbl A1 MII0INAN TPEYT OJIbHUKA, bubmotexa LIOK
29 napasuiesorpaMMa https://m.edso0.ru/88674860
DopMyIIbl A1 TIIOIIAIH TPEYT OJIbHUKA, bubmuoreka [JOK
%0 napasuiesorpaMMa https://m.eds00.ru/88674a22
@opMyIIbl AT IJI0IAN TPEYT OJIbHUKA, bubmuotexa LIOK
. napasuiesiorpaMmma https://m.edsoo.ru/88674a22
@opMyIIbl 414 MIJI0INAIN TPEYT OJIbHUKA, bu6mmotexa [IOK
3 napajuieNiorpaMma https://m.eds00.ru/88675288
@opMyIIbl A1 MII0INAN TPEYT OJIbHUKA, bubmotexa LIOK
> napaiesiorpaMma https://m.eds00.ru/8867542c
34 Boruncnenue niomanen ClioxHbIX QUIYp buomorera OK
https://m.edsoo0.ru/88674e78
35 [Mnomanu ¢uryp Ha kneTdaTon Oymare buomorexa HOK
https://m.edso0.ru/8867473e
36 [Tnomanu nogo0HkIX Guryp
37 [Tnomanu nogo0HIX Guryp
38 3aga4u ¢ MPaKTHIECKUM COMICPIKAHUEM bubmorexa [JOK
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bu6moreka [JOK
39 3asauu ¢ MpaKTUYECKUM COJIepPyKaHuEM 1
https://m.edso0.ru/88675684
40 Pemrenue 3agad ¢ moMOIIBI0 METOIa 1 bubmioreka [IOK
BCIIOMOTATEIBHOM MIOMIAIN https://m.edso0.ru/88674f90
a1 KonTpoJsbHas padora o reme 1 L bubmoreka [IOK
"Iaomann" https://m.eds00.ru/8867579¢c
Pa3nen 4. Teopema Ilndaropa u Hayana TPUroHOMETPHUH
bu6mmoreka [JOK
42 Teopema ITudaropa u e€ npumeHeHue 1
https://m.edso0.ru/88675918
bu6moreka [JOK
43 Teopema [ucdaropa u e€ mpumeHeHue 1
https://m.edso0.ru/88675918
bubmioreka [IOK
44 Teopema [udaropa u e€ npumeHenue 1
https://m.edsoo0.ru/88675abc
45 Teopema Iludaropa u e€ npumeHenune 1
46 Teopema Iludaropa u e€ npumeHenue 1
Omnpexnenenue TPUTOHOMETPHY ECKHIX
HKIUNA OCTPOTrO YIJia MPSIMOYTOJIBHOTO
by porey pAMOY bubmoreka [JOK
47 TPEYTrOJbHUKA, TPUT OHOMETPUYECKHE 1

COOTHOIICHUS B MPSAMOYT OJIbHOM

TPCYTrOJIbHUKE

https://m.eds00.ru/88675d32
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bu6moreka [JOK

48 OCHOBHOE TPUT'OHOMETPUYECKOE TOKAECTBO
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
KonTpoasnas padora no reme "Teopema bubmuorexa [JOK
>t Iundaropa u Hayana TpuronomeTpun" ' https://m.edsoo.ru/8a1407e8
Pa3znen 5. Yrisl B okpy:kHOCTH. BiucanHble 1 onucaHHble YeThIpexyroiabHuku. KacareiabHble k okpy:xkHocTH. Kacanue
OKPYKHOCTeH
Bnucannsle 1 EHTpaJIbHBIE YTJIbL, YOI bubmuotexa LIOK
> MEX1y KacaTeIbHOU U XOPI0i https://m.edsoo.ru/8a1415b2
Bnucannsble 1 IeHTpabHbIE YTIJIIbl, YTOJI bu6mmotexa [IOK
>3 MEX]y KacaTeIbHOU U XOpI0i https://m.edsoo.ru/8a141940
BnucanHble 1 IEeHTpaJbHbBIE YTIIIbI, YT O bubmotexa LIOK
> MEX]Ty KacaTeIbHOU U XOP0i https://m.edsoo.ru/8a141b34
55 VYTl MEXIY XOpJIaMH U CEKYIIUMH
56 VYTl MEXIY XOpJIaMH U CEKYIIUMH
Bnucannbie 1 onucaHHbIE
bu6moreka [JOK
57 YeThIPEXYT OIbHUKH, UX IPU3HAKU U
5 https://m.edsoo.ru/8a140f86
CBOMCTBa
- Brincannbie 1 onucaHHbIC bu6moreka [JOK

tIGTI)IpéX}/l“OJIBHI/IKI/I, HUX IIPHU3HAKH U

https://m.edsoo.ru/8al1416d4
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CBOIICTBa

Bnoucannelie 1 onmrcaHHBIC

bu6moreka [JOK
59 YEThIPEXYT OJIBHUKH, UX MIPU3HAKU U 1
https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
60 OIMKMCAHHBIX YETHIPEXYT OJILHUKOB MPU 1
PELICHUH TeOMETPUUECKHUX 3a/1a4
[IpumeHenne CBOMCTB BIIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYT OJIbHUKOB IIPH 1
pellIeHUuU TeOMETPUIECKIX 33129
B3anmuoe pacnosioxkeHnue 1Byx bubmmorexa [IOK
62 1
OKPY>KHOCTEH, 001I1e KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
bu6moreka [JOK
63 Kacanue okpysxHocreit 1
https://m.edsoo.ru/8a1410a8
KonTtposabHas padora o teme "Yrinbl B
bubmioreka [IOK
64 OKPY’KHOCTH. BniucanHbIe U ONMHCAHHbIE 1 1
https://m.edsoo.ru/8a141c88
4eTbIPexXyroJbHuKu'"
Pa3nen 6. [loBTOpenne, 0000menne 3HAHMI
[ToBTOpEHHE OCHOBHBIX MOHSITHI U METOI OB bu6moreka [JOK
65 1
KypcoB 7 u 8 kj1accoB, 00001IeHr e 3HAHU I https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHHE OCHOBHBIX MOHSATUN U METOJI0B 1 bubmorexa [{OK
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KypcoB 7 u 8 Ki1accoB, 0000I1IeHIE 3HAHUM

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

bu6moreka [JOK
67 HTorosasi KOHTpoJibHasi paboTa 1
https://m.edso0.ru/8a142368
63 IToBTOpEHHE OCHOBHBIX TOHATUI U METOJI0B 1 bubmotexa LIOK
KypcoB 7 1 8 Ki1accoB, 0000IICHIE 3HAHHI https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KJIACC

KomnuectBo uacoB

W3 Hux U3 Hux DneKTpoHHBIE U POBHIE
No Tema ypoxka
Bcero | KOHTpOJIBHBIX MPAKTUYECKUX 00pa30oBaTeIbHBIC PECYPCHI
pabot pabort
Pa3znea 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PelieHue TpeyroJibHMKOB
1 OnpeneneHre TPUrOHOMETPUYECKHUX 1 bubmuorexa [JOK
¢bynkuuit yriaos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEACHUS 1
bubmoreka IJOK
3 Teopema KOCHHYCOB 1
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmioreka [IOK
5 Teopema kocuHycoB 1
https://m.edsoo.ru/8al42d5e
bu6moreka [JOK
6 Teopema cuaycoB 1
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycoB 1
9 Haxoxnenue 1JmH CTOPOH U BEIWYHH 1 bubmuotexa [IOK
YTJIOB TPEYT OJIbHUKOB https://m.edsoo.ru/8a1430b0
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bu6moreka [JOK

10 Pemenue TpeyroibHUKOB 1
https://m.edsoo.ru/8al42ac0
Bbu6moreka [JOK
11 Pemenune TpeyroabHuKOB 1
https://m.edsoo.ru/8al42ac0
bu6moreka [JOK
12 Pemenue TpeyroinbHUKOB 1
https://m.edsoo.ru/8al42ac0
bu6moreka [JOK
13 Pemrenune TpeyroisHIKOB 1
https://m.edsoo.ru/8al42ac0
14 [IpakTyeckoe NpuMEHEHNE TEOPEM 1 bubmuotexa LIOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8a142c3c
r ITpakTueckoe NpUMEHEHHE TEOpeM n
CHHYCOB U KOCHHYCOB
16 KonrtpoabHas padora no teme "Pemenne 1 1 bubmoreka LIOK
TPeyroJbHUKOB" https://m.edsoo.ru/8al4392a
Paznen 2. [IpeoOpa3zoBanne noaodusi. Merpuueckue COOTHOIIECHNUS B OKPY/KHOCTH
bu6moreka [JOK
17 [Tonstue o npeobpa3oBaHUM 110100US 1
https://m.edsoo.ru/8al43ab0
18 CoO0TBETCTBEHHBIE JIEMEHTHI TOT0OHBIX 1 bubmorexa [JOK
¢uryp https://m.edsoo.ru/8a143de4
19 CoOTBETCTBEHHBIE JIEMEHTHI OT00HBIX 1

¢uryp
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Teopema o mpousBeaeHUN OTPE3KOB XOP/,
bubmoreka IJOK
20 TEOpeMa O MPOU3BEICHUH OTPE3KOB 1
https://m.edsoo.ru/8a14406e
CEeKYILIMX, TeOpeMa O KBaJpaTe KacaTeabHON
TeopeMa o mpou3BeAEHUH OTPE3KOB XOP/,
bubmioreka [IOK
21 Teopema 0O MPOU3BEACHUH OTPE3KOB 1
https://m.edsoo.ru/8al441a4
CEeKYIIX, TeopeMa O KBaJpaTe KacaTeabHON
Teopema o mpou3BeAEHUH OTPE3KOB XOP/,
bu6moreka [JOK
22 TeopeMa O MPOU3BEIEHUH OTPE3KOB 1
https://m.edsoo.ru/8al442da
CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTeabHON
23 [IpuMeHeHue TeOpeM B pellIeHUHN 1 bubmorexa [IOK
rCOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHuE TEOPEM B pELLIEHUH 1 bubmorexa [{OK
reOMETPHYECKHX 3a1a4 https://m.edsoo.ru/8a1443fc
o [IpumeHeHue TeopeM B pelieHun 1 bu6mmotexa [IOK
reOMETPHYECKHX 3a1a4 https://m.edsoo.ru/8a144578
KonTpoabHas pabora no reme
26 "IlpeoOopa3zoBanue moaoousi. 1 1 bubmorexa [JOK
MeTpuyeckne COOTHOIIEHHS B https://m.edsoo.ru/8al447a8
OKpY:KHOCTH"
Pa3nen 3. Bektopsl
27 Omnpenenenne BekTopoB. Gusnuecknii n 1 bubmmotexa [IOK
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FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI BEKTOPOB

https://m.edso0.ru/8a144960

CrnoxxeHue B BEIUMTAHHIE BCKTOPOB,

bu6moreka [JOK

28
YMHO)KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxxeHue 1 BHIYMTaHUE BEKTOPOB, bubmuotexa [JOK
YMHO)KEHHE BEKTOPa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue U BBIYMTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
a1 Paznoxenue BekTopa 1mo 1sym
HEKOJUTMHEaPHBIM BEKTOPAM
bu6moreka [JOK
32 KoopauHatel BekTopa
https://m.edsoo.ru/8al44fbe
CkansipHO€ MpOU3BEIEHNE BEKTOPOB, €0
bu6moreka [JOK
33 MPUMEHEHUE I HaXOXKICHUS JJTUH U
https://m.edso00.ru/8a14539¢c
YTJIOB
CkansipHO€ MPOU3BEIECHUE BEKTOPOB, €TI0
bubmioreka [IOK
34 NPUMEHEHUE JIJII HAaXOXKICHUS JJTMH U
https://m.edsoo.ru/8a14550e
YTJIOB
bu6moreka [JOK
35 Pemenue 3a1a4u ¢ mOMOIIBIO BEKTOPOB
https://m.edsoo.ru/8al44c3a
bubmoreka IJOK
36 Pemenue 3aau ¢ moOMOIIBI0 BEKTOPOB

https://m.edsoo.ru/8a1458c4
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[TpumeHeHne BEKTOPOB JIJIsl pEHICHHs 3a1a9
3 busuku !
38 KonrpoabHast paboTa no reme L 1 bu6mmoreka LIOK
"BekTopnI" https://m.edsoo.ru/8a145b08
Pa3neu 4. JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH
JlekapTOBbI KOOPJAMHATHI TOYEK Ha
3 IJIOCKOCTH '
40 YpaBHeHUE IPAMOi 1 baomzorexa HOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHuE npsAMOi 1
42 VYpaBHEeHUE OKPYKHOCTH 1 buomorexa HOK
https://m.edsoo.ru/8al14635a
Koopaunatsl Touek nepecedeHust bubmuorexa [JOK
+ OKPYXHOCTH U TIPSMOU ' https://m.eds00.ru/8a146620
MeTo KOOpIAUHAT MPU PELICHUH
44 r€OMETPUYECKUX 3aJ1au, MPAKTHIECKUX 1
3a1a4y
Meron KOOpIAMHAT IPU PEILIEHUN
45 reoMeTpUYecKUX 3a/1a4, IPaKTUYECKUX 1
3ama4y
46 MeTon KOOpIMHAT IPH PeLlIeHUuN 1
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https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

TCOMCTPUUICCKUX 3aJa4, IPAKTUICCKHUX

3a1a4

KourpoJsbHnas padora no reme

bu6moreka [JOK

47 "JlekapTOBbI KOOPAUHATHI HA
https://m.edsoo.ru/8al146e0e

miockocru"
Paspnea S. IlpaBuiibHbIe MHOTOYTOJIbHMKH. /[JINHA OKPY/KHOCTH U IUIOIAAbL KPpyra. Beruucienue miomauei
48 IIpaBusIbHBIE MHOTOYTOJIBHUKH, bubmotexa [JOK
BBIYMCIICHHAE UX 3JIEMEHTOB https://m.edsoo0.ru/8al46fda

bu6moreka [JOK

49 Yucio mt. JInuHA OKPYKHOCTH
https://m.edsoo.ru/8a1472c8
bubmoreka IJOK

50 Yucno . JInvHa OKpYKHOCTH
https://m.edsoo.ru/8al4714c

51 JlnvHa Tyru OKpyKHOCTU
bubmioreka [IOK

52 Panuannas mepa yria
https://m.edsoo.ru/8al14714c
bu6moreka [JOK

53 [Tnomane kpyra, CeKTOpa, CErMeHTa
https://m.edsoo.ru/8a147426
bu6moreka [JOK

54 [Imomans kpyra, cekTopa, CerMmeHTa
https://m.edso0.ru/8a147750
bu6moreka [JOK

55 [Tnomaas kpyra, cekTopa, CerMeHTa

https://m.edso0.ru/8a147750

50


https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750

Paznen 6. JIBH:KeHHA IIOCKOCTH

bu6moreka [JOK
56 [TonsiTHE O IBMYKEHUH TIITIOCKOCTH 1
https://m.edsoo.ru/8a147c82
bubmioreka [IOK
57 [TapanenpHBIN TEPEHOC, ITOBOPOT 1
https://m.edsoo.ru/8a147f16
bu6moreka [JOK
58 [TapamiensHbIl IEPEHOC, IOBOPOT 1
https://m.edsoo.ru/8a147f16
59 [TapanienpHbIN MEPEHOC, ITOBOPOT 1
60 [MapaniensHBINA IEPEHOC, ITOBOPOT 1
61 [IpumeHenue ABUKEHUI IPU pEIIEHUN 1 bubmuotexa LIOK
3a/1a4 https://m.edsoo.ru/8a1480e2
KounrpoabHnasi pa6oTa nmo reMmam
62 "TIpaBuJibHBIE MHOTOYIOJIbHUKH. 1 1
OKpy:XHOCTB. /IBHKEeHUS JIOCKOCTH"
Pasznen 7. IloBTOpenue, 00001eHne, CHCTEeMAaTH3alUs 3HAHMI
[ToBTOpeHue, 0000IIeHNE, CHCTEMATH3ALIHS
bu6moreka [JOK
63 3HaHUH. MI3MepeHne reoMeTpuIecKux 1
https://m.edsoo.ru/8a148524
BeMYUH. TpeyrobHUKN
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
bubmoreka IJOK
64 3HaHui. [lapannensueie u 1

MEPIEHIUKYJISIPHBIE ITPSIMBbIE

https://m.edso0.ru/8a148650
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https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHUU. OKPYKHOCTb U KPYT.

% I'eomerpuyeckne NOCTpOCHUS. YTIIbI B '
OKPYXHOCTH
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIIUS
66 3HaHM. BrincanHele 1 onucaHHbIe 1
OKPY>KHOCTH MHOTOYTOJIbHUKOB
bu6moreka [JOK
67 HTorosasi koHTpoOJIbHAs padoTa 1
https://m.edsoo0.ru/8a148920
[ToBTOpEHUE, 0000IICHIE, CHCTEMATH3AIUS
o8 3HAHUU .
OBILIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME
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https://m.edsoo.ru/8a148920

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

[1 T'eomerpusi, 7-9 knacc/Anatacss JI.C, Byty3oB B.®., Kanomnes C.b. u 1p., AkuinonepHoe

O6H.[€CTBO «M31aTenbCTBO «HpOCBCHleHI/IC»

METOAUYECKHE MATEPHUAJIBI IJIAA YYUTEJIA

(T eomerpus, 7-9 knacc/Anaracsu JI.C, byryzos B.®., Kagomues C.b. u ap., AkuinonepHoe

obmmectBo «M3narenscrBo «lIpocsemenne»

[JYMK 1o reomerpuu u1s 7-9 Ki1accoB

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OEnunas komekus [JOP

Obubmuoteka ITOK
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