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MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3eliOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINNA CBOEU LEIbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB M Pa3MEpoB (QUIYp, HX
OTHOUIEHMIA M B3aUMHOE  pPACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JINHUIO. LI€eHHOCTh M3y4eHMs] T€OMETPUM Ha YPOBHE OCHOBHOI'O
oOurero oOpa3oBaHusl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIUNUCS YUUTCS MPOBOAUTD
JTIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHMS, JJOKA3bIBAaTh
VUCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHHs «OT MPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IIPU3HAKOB,
bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUSI.

Bropoii nenpr0 H3ydeHUss TE€OMETPUU SIBIIIETCS HCIIOIB30BAaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MaTEMaTUYECKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOIIMXCS B peanbHOM ku3HU. OOydarouumics AODKEH HayYUThCs
OIPEAETUTh FEOMETPUUECKYI0 (UTYpy, OMUCATh CIOBAMH JaHHBIA UYEpPTEXK WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Ka0esss Wih Tpedyemble pa3Mepbl rapaxa Uisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0Yy4aroUIuiicsi y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM  pEalbHbIX JKU3HEHHBIX CHUTyaluid, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYUYEHHOTO Pe3yJibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSA3M T'€OMETPUU C JAPYTHMMH y4eOHBIMHU
npeaMeTaMi, MOTHBUPOBATh HCIIONIB30BATh OMPEICICHUS T€OMETPUUYECKUX (PUryp
U TIOHSTHUH, JI€MOHCTPUPOBATH MPUMEHEHUE MOIYYEHHBIX yMEHUH B (DU3UKE U
TEXHUKE. OTH CBSi3W Hambojee SIpKO BHIHBI B Temax «BekTopb,
«Tpuronomerpuueckne cooTHoweHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

VYueOnbiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/Ieiibl
comepxkanusi: «['eomerpuueckue ¢Gurypel m UuX CBOWCTBay, «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBI KOOpPAMHATBI HAa  IUIOCKOCTH,
«BekTtopbl», «JIBrxkeHus miockoctn, «lIpeodbpasoBanust mogoous».

Ha nsyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemelnw0), B 8 kiacce — 68 yacoB (2 yaca B Heemnw), B 9
KJjacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jdyd. Yo Buasl
yriaoB. BeprukanbHele u  cMexHble yriael. buccekrpuca yria. JlomaHas,
MHOTOYToJIbHUK. [[apannenbHOCTh U EPIIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C IOMOLIBIO LMPKYJS M JIMHEWKU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, MX CBOMCTBA.

PaBHOOepeHHBIT W PAaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIENbHBIX NPAMBIX. CyMMa yTilOB TPEYTOJIbHHKA.
BHenrHue yriel TpeyrojibHUKA.

[IpssMOyrosbHbId  TpEyroabHUK. (CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYroJIbHUKaA,  IPOBEAEHHOM K  TunoreHys3e.  lIpusHakm  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIJIe U OOJIbLIEH CTOPOHE TPEYTOJbHHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekrpuca yriaa W CEPEaUHHBIN
MEPIEHIUKYJISP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHOe
PacCIIONIOKEHUE OKPYKHOCTH M npsiMor. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas u oOnMCcaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

UYetsipéxyronpHuku. [lapamienorpaMm, ero Mpu3Haku U cBovicTBa. YacTHbIe
cllydad NapajuleJorpaMMoB (TIPSAMOYTOJIBHUK, POMO, KBajapaT), UX MPHU3HAKU U
cBoricTBa. Tpamemus, paBHOOOKas Tpameius, €€ CBOWCTBA M NPHU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Meron ynBoenus menuassl. LlentpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHAN TPEYTOJIBHUKA U Tpanenuy. L{eHTp Macc TpeyrojapHuKa.

[lonobue TpeyronbHUKoB, KodpduuueHnt noxodus. IlpuzHaku mnomOOUS
TPEYroJibHUKOB. [[puMeHeHne noqo0ust py pelieHn: MPaKTHYECKUX 3a/1a4.



CpolicTBa TUIomaneit reomerpudeckux Guryp. DopmMynbl A TUIOMIAAH
TpPEYroJibHUKa, MapajienorpaMma, pomOa u Tpanenuu. OTHOIICHHE IUIOIAeH
no00HBIX GUryp.

Briuncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa npu penieHun
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yTIJia HpPsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnivcanHble W UEHTpalbHBIE YIJIbI, YIOJI MEXKJY KacaTeJIbHOW U XOPHOM.
VYrael  Mexay ~XopaaMH M CEeKYIIMMHM. BriMcanHble W OINKCAHHbBIC
YETBIPEXYTOJBHUKN. B3auMHOe pacnosiokeHue AByX OKpyxkHocteil. Kacanue
OKpykHOCTeH. OO11I1e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O mgo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYyIIbI MPUBEACHUS.

Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB W TEOpeMa CHHYCOB.
Penienre mnpakTHYECKHMX 3aJad C UCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nono6usi. [logo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOMU3BENECHMM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

Bekrop, mnumHa  (MOIyJdb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAIPABJICHHBIE  BEKTOPbL,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. PaznokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTopa. CKajasipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKIAEHUS JJIVH U YTJIOB.

JlekapTOBbI KOOPJAMHATHI HA IJIOCKOCTHU. Y pPaBHEHUS MPSIMOMl U OKPY>KHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METON KOOPJAMHAT U €0
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyxkHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHHUE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUs TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUu Guryp (diemMeHTapHbIe
npenacrasienus). [lapamnensusiil nepenoc. IToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«I"eoMeTpus» XxapaKTepU3yrOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakKJIaHWHA U peaJIu3alliid ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP TPaXKJAHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBI€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TPOTSHKEHMM BCEHM JKU3HU Il YCHEIHOW TpodeccroHaIbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEHICHUH, pacCyX JACHHMN, YMEHHUIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAllMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPE/ICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cdepbl 4YeoBeueCKOn
JIeATEIIbHOCTH, ATANoOB €€ Pa3BUTHUSl U 3HAYMMOCTH JJIsl Pa3BUTHS IIMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMU HaBBIKAMH HCCIEA0BATEIbCKON
JeATEIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (popmMHpOBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1AroNmoJIyYus:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa peQICKCHH, TPU3HAHHUEM CBOETO
IpaBa Ha OMTMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHNE MAaTeMaTUUYECKUX 3HAHUM Ui pEelIeHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKPYXaIIIEH Cpeabl, IJIaHUPOBAHUSI TMOCTYNKOB U
OIIEHKM HX BO3MOXKHBIX MOCJIEACTBHI ISl OKPY’KalOLIeW Cpeabl, OCO3HAHHEM
1100aJILHOTO XapaKTepa dKOJOTHUYECKUX MTPOOIeM U IMyTEeH X PEeIIeHuUS,

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIHpOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH U
MOCJIEACTBHUSA, (POPMHPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
IMo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jijoruyeckue AeicTBHA:

e BBUIBISITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAYy HOHATUAMH, (HOPMYIUPOBATH
omnpeneneHusl  MOHATHM, YCTAaHAaBJIMBATh  CYUIECTBEHHBI  MpHU3HAK
KJ1accu(UKAMU, OCHOBaHUSA i1 OOOOIIEHHS W CpPAaBHEHUS, KPUTEPUHU
IPOBOJMMOTIO aHAJIN3A;

e BOCIpUHUMATh, (OPMYJIHUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpPULATEIbHBIE, €AUHUYHbIC, YacTHbIE W OOUIME,
YCIIOBHBIE;



e BBISBIIATH  MaTeMaTHYECKME  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, JaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCYHH;

e JICNAaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHH 110 aHAIOTHH;

e pa3buparh J0Ka3aTEIbCTBA MATEMATUYECKHX YTBEPKIACHHUM (MpsSMbIE U OT
MPOTHUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIO0XHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (HakToB, BBICTpAWBATh APTYMEHTAIMIO, IPHUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CcHOCOO penieHus y4eOHOW 3ajgaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pENICHUS, BBHIOMpATh HauOoJiee TMOAXOMAIUNA C YYETOM
CaMOCTOSATENLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

e HCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUN HMHCTPYMEHT ITO3HAHWS,
dbopMyIUpOBaTh BOMPOCH, (PUKCHPYIONIME NPOTUBOpEUne, MpooIemy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HMCKOMOE H JaHHOe, (OpPMHPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

e MPOBOAUTH MO CaMOCTOSITEILHO COCTaBJIICHHOMY IUIaHYy HECJIOXKHBIM
AKCIIEPUMEHT, HEOOIBIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

e CaMOCTOSITENILHO (hopmMynupoBaTh OOOOIICHHS M BBIBOABI MO PE3yJIbTaTaM
POBENEHHOTO HAOJIONCHUSI, HUCCIEIOBAaHMS, OIICHMBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE Mpoliecca, a TakKXKe BBIJIBUTAThH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

e BBUIBIISAITh HEJOCTATOYHOCTb W M30BITOYHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a1a4H,

e BBHIOMpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3IUYHBIX BUIAOB U (POPM IpeICTaBICHNUS,

e BBIOMpATh (OpMy TpeAcTaBlicHUS WHHOPMANMK ¥ HLIIOCTPUPOBATH
pemiaemMbie 3a7ayd  CXEeMaMH, JUarpaMmamMu, WHOW rpadukod Hu UX
KOMOHWHAIIUSIMU,

e OIICHWBATh HAAKHOCTH HWHGOPMAIIMH IO KPUTEPHUSIM, MPEATIOKECHHBIM
yaHuTeNIeM WM CHOPMYITHUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

e BOCIPUHUMAThH U (HOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUAMHU
U 1IEIIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PCHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs

3a/1a4yu, KOMMEHTHUPOBATh MOJYUYECHHBIN Pe3yJIbTaT;

B X0Ji¢ 0OCYKJEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOUN TEMBI,
pOoOJIEMBI, PEIIaeMoOi 3a7a4d, BHICKA3bIBATh HJCH, HAIICIICHHBIC HA MTOUCK
pEIIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYTHUX
YYaCTHUKOB JHMAJIOTa, OOHAPYKMBATh PAa3IMYM€ U CXOJICTBO MO3UIIUN, B
KOppeKkTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TMPEACTABIATH PE3YJbTATHl PEUICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IIPOEKTa, CAMOCTOSTEIFHO BRIOUPATh ()OpPMAT BBICTYIUICHHS C YUETOM 3a1a4
MIPE3EHTAIlN U 0COOCHHOCTEH ayIUTOPHUH;

e TMOHUMATh W KCIIOJH30BATH MPEUMYINIECTBA KOMAHIHOW W WHIAUBHUIYaTbHOM
paboThI pU PEIICHUHN YUYEOHBIX MaTEMATUUECKUX 3a]1aY;

e IMPUHUMATH IEJIb COBMECTHOM JESITENIbHOCTH, MJIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboThl, pacupeneysaTh BUABI pPadOT, JAOTrOBapUBaThCA,
00CyXIaTh MPOIECC U pe3yabTaT paboThl, 0000MATh MHEHHUS HECKOJIbKHX
JIIOJIEH;

e y4acTBOBAaTh B TIpyHmoBbIX (opMax paboTel (0OCYXJIeHHs, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOIHATH CBOIO YaCTh pabOTHI
U KOOPJWHHPOBATH CBOWM JECUCTBHS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAdeCTBO CBOETO BKJaJa B OOMMNA MPOAYKT IO KPUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHH

Camoopranusanus:

e CAMOCTOSITEIIBHO COCTaBJISITh IUIaH, JITOPUTM PEIICHUS 3ajaud (WU ero
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM HMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S)MOIMOHAJIbHBIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJISI MpOIEcca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1a4u;

e MPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH [IPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE PE3YJIbTaTa JECATEIbHOCTH MOCTABICHHOMN LIEIHU U
YCIIOBUSIM, OOBSCHSATH MPUYMHBI JOCTYDKCHHS WJIM HEIOCTHKCHUS IS,
HAXOJUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



K koHmy oOyueHus B 7 kjacce OOyYarOIIMHCSA IOJYYUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh HM3y4Y€HHBIE TE€OMETPUYECKHE (UTypbl, ONpPENeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TeOMeTpUYecKHe (UTYypbl, BBIIOJHATDH
YepTEeKU 110 YCIOBUIO 3anadd. M3mepsaTb JIMHEHHBIE W YIVIOBBIE BEJIIMYMHBI.
PemaTe 3a1a4i Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM KHU3HU, Pa3MEPOB MPUPOIHBIX O0BEKTOB. Pa3nuyarh pasmepbl 3THX
OOBEKTOB 110 MOPSAAKY BETUUUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM.

Ilonp30BaTbCsd IPU3HAKAMH PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB MPHU PEILICHUH 3a/1a4.

[IpoBOAUTE JNOTHYECKUE PACCYKIECHUSA C MCIOIB30BAaHUEM T€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCsd IPU3HAKAMHM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYIOJIBHOTO
TPEyroJIbHUKA, B PELICHUN I'€OMETPUYECKUX 3a1a4.

Omnpenenars napajieIbHOCTb MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
Cc HUMH cekymas. OnpenensaTs NapauieIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOUYEK APYTOH IPSIMOM.

PemaTe 3a1aun Ha K1eT4aTol Oymare.

[TpoBOANTH BBIUMCICHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKUX 3aJayax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, O0Opa3oBaHHBIX INIpU
[IEPECEYCHUN JBYX MAapAJUICIBHBIX MpPsAMBIX CEKylled. Pemars npakTudeckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Biagerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATH
OHMCCEKTPUCY yIJIa U CEpEAUHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

DopMynupoOBaTh ONPEACICHUSI OKPYXKHOCTU M Kpyra, XOpAbl U JHaMETpa
OKPY’KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMHU. ¥ METh ITIPUMEHSThH 3TH CBOMCTBA IIPU
pelLIeHny 3a1ay.

Bilaners NMOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETb
HaxoauTh €€ ueHTp. [lonb3oBaThes (akTamMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Biazerp noHsATHEM KacaTelbHOM K OKPY’KHOCTH, MOJIB30BATHCSI TEOPEMOU O
NIEPIEHINKYJIIPHOCTH KaCaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.



[Tosb30BaTHCS MPOCTENIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKUU CMBICI.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kjacce o0OydYaromiuiicss MONYYUT CIETYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU MPU PEIIEHUN T'€OMETPUUECKHX 3a/au.

[IpumMeHsATh CBOMCTBAa TOYKHM MMEPECEUYEHHS MEIHWaH TPeyrojibHUKa (LIEHTpa
Macc) B PELICHUH 3a/1a4.

BraneTs MoHATHEM CpeqHEN JTUHUM TPEYTOJIbHUKA U TpalelyH, PUMEHSTh
UX CBOICTBa IpH pEIIEHWU TeoMeTpudeckux 3ajaad. llomp3oBaThesi Teopemoi
daneca 1 TEOPEMOH O MPONOPLHUOHAIBHBIX OTpe3KaX, IPUMEHATh UX JJISl PELICHMUS
MPaKTUYECKUX 3a]1aY.

[IpumeHsATh npu3HaKy NOJ00Us TPEYTOJIbHUKOB B PELIEHUH T'€OMETPUUECKUX
3aj1ay.

ITonp3oBatbess Teopemoil [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTUYECKYyI0 MOJENb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO J€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOUIUE JJTUHBI.

Brnanetp DOHATHUSMU CHHYyCa, KOCHMHYyca M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyrojabHUKA. 110J1630BaThCS 3TUMH NOHATHUSAMU NIl PELICHUS
IPAaKTUYECKUX 3aau.

Boruncnats (pa3inyHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IUIOLIaaN
MHOTOYTOJIBHBIX ~ (GUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Branete NOHATHSAMM BIHMCAaHHOTO W LEHTPAJBHOIO YIJA, HMCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, yIrjlax MeXay XopAaMH (CEKYIUMU) U yIiIe MEXIy
KacaTeJIbHOM U XOPJIOU MPU PELICHUHA FT€OMETPUYECKUX 3a1ay.

BraneTe MOHATHEM OMMCAHHOTO YETBHIPEXYIOJbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUU 3a/a4.

[IpumMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIH AJIS 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM MNOJ00Ms U TPUTOHOMETpUHU (TOIB3YSCh, TIAE HEOOXOAMMO,
KAJIbKYJIITOPOM).

K xoHiy oOyuenus B 9 kjacce 0OyYaromIuiicss MONYYUT CIIEIYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHThI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (C MOMOIIBIO KAIBKYJIATOPA) JJTUHBI
Y YIJIBI JIJ1s1 HETaOJIMYHBIX 3HAUECHUH.

[Tonb3oBaThcs popMysiaMu NPUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM Il HAXOXKJIECHHUSI COOTHOIICHHM MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKICHHS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJbHUKOB»), NPUMEHITh HX MpHU
pELICHNU T€OMETPUYECKUX 3a1ad.

Brnanets moHsTHSIMH  npeoOpa3oBaHMS  MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB NMOJ00HBIX Puryp. [lonp30BaThCsl CBOMCTBAMHU MO100UST MPOU3BOJIBHBIX
buryp, yMerb BBIYHCIATH JUIMHBI W HAXOIUTh YINbl Y MOJOOHBIX ¢uryp.
[TpumeHsATh cBOMCTBAa MOJOOMST B NPAKTHMUECKUX 3ajadyax. YMETb NPUBOAUTH
IpUMEpHI TOJTO0OHBIX (PUTYp B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TC€OMETPUYECKUA U (PU3UUECKHI
CMBICJ, TNPUMEHSATh HMX B PEHICHHH TIEOMETPUUECKUX MU (U3NYECKUX 3a/1ad.
[IpumMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOXKJACHUS IJIUH U YTJIOB.

[Tonb30oBaThCs METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1aY.

Brnanete NMOHATHSMH NPAaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH WU PaJWaHHON MEphI yIia, YMETh BBIUMCIATH ILIOIIAb
Kpyra 1 ero yacteil. [IpuMeHsTh noydeHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (UTyp, TPUMEHSTH JIBHXKECHHS
IJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpumMeHATh NOJIy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIIN JUIS 3a/1a4 PEAIbHON JKM3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUSA
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJIB3YSCh, TIE
HEOO0XO0MMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE

IINTAHUPOBAHME 7 KJTACC

CwmexHble U
BEPTUKAJIbHBIC YTIIBI.
Pabota

C MPOCTEUIIIUMHU
YepTeKaMHu.
HN3mepenue TMHEeMHbIX
U YTJIOBBIX BEJIUYHH,
BBIYUCJICHHE OTPE3KOB
U yTJIOB

HaumenoBanue paznena |KonnuectBo OcHoBHOE OcCHOBHBIE BU/IbI ICATEIIBHOCTH 00YYaIOIIUXCS
(Tempbl) Kypca 4acoB COJICp)KAHUE
[Ipocrenme 14 [Ipocrenmue DopMyJIMPOBATH OCHOBHBIC TIOHATHUS U OIPEICIICHHUS.
reoMeTpuiecKkue GUrypsl u FEOMETPUYECKUE Pacno3naBaTh U3ydeHHbIE T€OMETPUUECKHE (PUTYPHI,
X cBoMCTBa. M3mepeHue OOBEKTHI. onpeaeasiTh UX B3aUMHOE PACIIOJI0KEHUE, BHINIOJHATH
F€OMETPUUYECKUX BEJIMYHUH MHOroyrojabHUK, YEPTEXK M0 YCIOBUIO 33a4H.
JIOMaHas. IpoBoaAuTH IPOCTENUIIME TTOCTPOEHHUS C IIOMOLIBIO LIUPKYJIA

Y JTUHEUKHU.

N3mepsTh TUHENHHBIE U YTJIOBBIE BEJIMYUHBI TEOMETPUYECKHUX
U IIPAKTUYECKUX OOBEKTOB.

OmnpenessiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB,
NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEPOB.

PemaTsp 3a1auu Ha BBIYMCIIEHHUE JUIMH OTPE3KOB U BEJIMUKH
YTJIOB.

PemaTe 3a1au1 Ha B3aMMHOE PaCIIOJIOKEHUE
reoMeTpUYeCcKuX puryp.

IIpoBoauTh KITaACCUPUKALINUIO YTIIOB, BBIYMCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYNHBI, IPOBOJAUTH
HEO0OXOUMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHUTBCS € MCTOPHEH Pa3BUTHUSA T€OMETPUU

TpeyroasHuKU

22

[TonsiTre 0 paBHBIX
TPEYTOJbHUKAX

Pacno3naBaTh napel paBHbIX TPEYTOJIbHUKOB HAa TOTOBBIX
yepTexax (C ykazaHUEeM MPU3HAKOB).

14




Y TIEpPBUYHBIC
IPEICTaBJICHUS

0 paBHBIX (UTYpaXx.
Tpu nprsHaka
paBeHCTBA
TPEYrOJIbHUKOB.
[Ipr3sHaku

paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOMNCTBO MeIMaHbI
IIPSAMOYTOJIBHOT'O
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeIpeHHbIE

Y pPaBHOCTOPOHHUE
TPEYTOJIbHUKH.
IIpu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepagencrtra

B TCOMETPHUH.
IIpsAMOyroJyIbHBIN
TPEYTOJIBHHUK C YIJIOM
B 30°

BoiBoauTh ciiecTBYs (pPaBEHCTB COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIHPOBATh ONPEAEIICHHS: OCTPOYTOJIBHOIO,
TYHOYT'OJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpE3Ka; MEPUMETPA TPEYTOJIbHUKA.

®opMyJIMpPOBATH CBOWCTBA U MTPU3HAKN PAaBHOOEIPECHHOTO
TPEYTrOJIbHHUKA.

CTpoutb 4epTeku, pemaThb 3a4a4M C IOMOLIBIO
HAXOXKJEHUS PaBHBIX TPEYTOJIbLHUKOB.

IIpumMeHsATH NprU3HAKK PaBEHCTBA IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 33]1a4ax.

Hcnoab3oBath 11 POBLIE PECYPCHI 1JIA HCCJIETOBAHUS
CBOICTB U3y4aeMbIX (pUryp.

3HAKOMUTBHCS ¢ MCTOPUEN Pa3BUTHUS TEOMETPUU

15




[TapajutesibHBIE IPSAMBIE,
CyMMa yTJIOB TPEYTrOJIbHUKA

14

[TapannenbHble TpsAMBIE,
ux cBorcTBa. Hakpect
Jexanue,
COOTBETCTBEHHBIE

Y OTHOCTOPOHHUE
yTibl, 00pa30BaHHbIE
IIPU NIEPECECUEHUN
NapauIeIIbHBIX IPSIMBIX
CEeKYIIEeH).

[IpusHak
[apaJuUIEIbHOCTH IIPSIMBIX
4yepe3 paBeHCTBO
PAacCTOSIHUM OT TOYEK
OJHOU MPSAMOM 10
BTOPOU MPSAMOHU.

Cymma yrios
TPEYTOJIbHUKA.
Breninue yrusl
TPEyTrOoJbHHUKA

DopMyIMPOBATH NOHATHE NIAPAJUICIBHBIX IIPSAMBIX,
HAXOAMTH [IPAKTUYECKUE IPUMEPBI.

M3yuaTh CBOICTBA YIi0B, 00pa30BaHHBIX MPU EPECEUEHU N
[apajuIeNIbHBIX MPSAMBIX CEKYLIEH.

IIpoBoauTh 10Ka3aTEILCTBA NIAPAIUIEIBHOCTH IBYX
HPSIMBIX C TOMOILBIO YIJIOB, 00pa30BaHHBIX IIPHU IEPECEUCHUH
ATUX MPAMBIX TPETHEU MPSIMOM.

BeryucasTh CyMMy yIUIOB TPEYTOJIBHUKA U MHOTOYT OJIBHUKA.
HaxoauTs unciioBbie 1 OYKBEHHbIE 3HAUECHHUSI YTJIOB

B TCOMETPUUYECKUX 3a/1a4aX C UCIIOJIBb30BAHUEM TEOPEM

0 CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTI'OJIbHUKA.
3HAKOMUTBHCS € MCTOPHEH Pa3BUTHUS T€OMETPUU

OKpY>KHOCTb U KPYT.
['eomeTpuueckue
MOCTPOCHUS

14

OKpy»KHOCTb, XOp/1a U
JTMaMeTp UX CBOMCTBA.
KacarenbHas

K OKPY’KHOCTH.
OKpy>KHOCTb,

DopMyIMPOBATH OIIPeEAEICHUs . OKPYKHOCTH, XOP/IbI,
JIMaMEeTpa U KacaTeJIbHOU K OKPYKHOCTH.

HN3yuaTh ux CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBarhb, B TOM YKCIIE HCMOJIB3YS LM pPOBHIE
pecypchbl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYHOCTH, BHIUCAHHOM B YT0JI; PABEHCTBO OTPE3KOB

16




BIIMCAHHAs B yTOJI.
ITonsatue o I'MT,
IPUMEHEHNE

B 3a/1a4ax.
buccekrpuca u
CEepEIUHHBIN
MEPIICHIUKYJISIP
KaK F€OMETPUYECKHUE
MeCTa TOYEK.
OKpy>KHOCTb,
ONMCaHHAas1 OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[Ipocrenmme
3a1a4n

Ha ITIOCTPOEHUE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa ' MT 115 1oka3aTesbCTBa TEOPEM

0 MEePECEUYCHUN OMCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX IEPIICHANKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJageBaTh NOHATUSIMH BIMCAHHOU U OIIMCAaHHOM
OKPY>KHOCTEU TPEYTOJbHUKA, HAXOAUTh LICHTPHI ATUX
OKPYKHOCTEM.

Pemats OCHOBHBIC 321244 HA MOCTPOCHME: YTIIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHNKYISPA JAHHOTO OTPE3Ka;
IPSAMOM, IPOXOIAILEH YEPE3 TaHHYIO TOUKY

U NIEPIEHIUKYJIIPHON TaHHON NPSIMOii; OUCCEKTPUCHI
JTAaHHOTO YTJIA; TPEYTOJIbHUKOB 10 PA3JIMYHBIM JIEMEHTAM.
3HAKOMHUTBHCS ¢ UCTOPHEH PAa3BUTHUS TEOMETPUU

[ToBTOpEeHue, 00001IeHNE 4 [ToBTOpEeHUE U Pemartsb 3a1a4u Ha IOBTOPEHUE, WITIOCTPUPYIOIINUE CBSI3U
3HAHUI 0000111eHHE MEXIY Pa3IUYHBIMU YaCTSIMH Kypca

OCHOBHBIX HOHATUUA U

METOJ0B Kypca

/ Kiacca
OBHIIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME

17




8 KJIACC

HaunmenoBanue paznena | Komuuecr OcHoBHOE OcCHOBHBIE BU/IbI JEATENBHOCTH O0OYYAIOIINUXCS
(Temsl) Kypca BO COZCpPKAHUE
4acoB

HeThIpeXyroJbHUKA 12 [Tapayutenorpamm, ero MN300paxkaTh 1 HAXOAUTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. YETBIPEXYTOJBHUKN PA3HBIX BUJIOB U UX JIEMEHTBI.
YacTHble citydyan DopMyIMPOBATH ONPeEeJICHUA: TTAPALIEIOTPaAMMa,
napaJuIeI0rpaMMOB OpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOH
(MpsAMOYTOJILHUK, pOMO, | Tpamneuuu, OpsMOYTOJIbHOM Tpaneuuu.
KBaJIpaT), UX MPU3HAKU Jloxka3pIBaTh M HCMOJIB30BATH NIPH PEIICHUH 32124
Y CBOMCTBA. Tparenus. MPU3HAKY U CBOMCTBA: MMapaJLIeIOrpaMma,
PaBHoGoOKast MPsAMOYTOJIbHHUKA, poMOa, KBaJpara, Tpareunu, paBHOOOKOM
Y [IPSIMOYTOJIBHAS Tpanenuu, NpIMOyTOJIbHON Tpareuuu.
TPAICLHH. IIpyuMeHATH METO YABOEHUS MEAUAHbI TPEYTOJIbHUKA.
Meron yasoenus Hcnoan3oBath 11ppoBbIE PECYPCHI ATl UCCIAEAOBAHUS
MEJIMaHBbI. CBOMCTB U3y4aeMbIX QUTYP.
IlenTpanpHas 3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS T€OMETPUHU
CUMMETpPUS

Teopema Pasneca u Teopema 15 Teopema Paneca u IIpoBoaMTH NOCTPOEHMS C IIOMOILBIO LUPKYJIS U IMHENKHU

0 MPOMOPIMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

TeopeMa

0 TIPOTMTOPITUOHAIIBHBIX
OTpe3Kax.

Cpennsisa TUHUS
TPEYroJIbHUKA.
Tpamenus, ee cpeaHss

C UCIOJb30BaHue TeopeMel Daneca U TEOPEMBI

O IPONOPLUHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAOTCA B OJTHOU TOYKE, U HAXOAUTH
CBS3b C LICHTPOM Macc, HAXOAMTh OTHOILICHUE, B KOTOPOM
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JIUHUAL
[TponopunoHanbHbIE
OTPE3KHU.

Llentp macc

B TPEYTOJIbHUKE.
IToxoOHEBIE
TPEYTOJIbHUKU. Tpu
npU3HaKa MOA00MS

MEMaHbI ISSTCS TOUKON X TIepeCceueHusl.

HaxoauThb 11o100HbIe TPEYTOIBHUKH Ha TOTOBBIX YePTEKaxX
C YKa3aHHEM COOTBETCTBYIOLIUX MPU3HAKOB MO00US.
Pematpb 3a1a4m Ha 10I00HBIE TPEYTOJIBHUKHU C TOMOIIBIO
CaMOCTOSITEJILHOTO MIOCTPOEHUS YEPTEKEN U HAXOXKICHUS
M0I00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTH 10KA3aTEIBLCTBA C UCIIOJIB30BAHUEM
MPU3HAKOB MOJ00MUS.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU MpU3HAKA TIOJI0OUS TPEYTOJIHHUKOB.
[Ipumenenue IIpuMeHATH MOTyYEHHBIC 3HAHUS TIPU PEIICHUN
noio0us F€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad.

MIPU PEIICHUU 3HAKOMUTHCS € HCTOPUEN Pa3BUTHUS TEOMETPUU
PaKTUYECKUX 3a71a4

[Lnomans. Haxoxaenue 14 CaolicTBa Iomaien OBJaneBaTh NEPBUYHBIMU MPeICTABJIEHUSIMHU 00 00111CH

IJIOIIAJEN TPEYTOJIbHUKOB Te€OMETPHUECKUX PUTYP. TEOpUH IuIomaau (Mepsl), pOpMYJIHMPOBATH CBOMCTBA

U MHOTOYTOJIbHBIX (UTYD. DopMybl 115 IJIOIIA TN, BBIACHATH UX HArJISIAHBINA CMBICII.

[Tnomaau mogo0HBIX Guryp N (1160105 BoiBoauTh hopMyIibl IIIONIAU TapajiieorpaMma,
TPEYTOJIbHHKA, TPEYTroJIbHUKA, TPANeUU U3 POPMYJIIBI TUTOIIAIH
napajuienorpamma, IpsIMOYTOJIbHUKA (KBaJparta).

Tpanenuu. BoiBoauTh GopMyIibl TIJIOMIAIA BBITYKJIOTO

Brruncnenue momanen
CJIOKHBIX (DUTYP.

YEeTHIPEXYTOJbHUKA YePe3 TUArOHAIH U YTOJI MEXITY HUMH.
HaxoauTts miomaay Guryp, n300pa’keHHbBIX Ha KJIETYaTOM
Oymare, HCNOJIb30BaTh pa30oueHue GUTYPHI HA YACTH

U JI0CTpauBaHHE.
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[Tnomanu duryp

Ha KJIeT4aToi Oymare.
[Tnomaan mogo0HBIX
uryp.

3agaun

C IPAKTUYECKUM
COJICP’)KAHUEM.
Pemenue 3amau

C IOMOIIILIO METOAa

Pa30upaTh npuMepsbl UCIIOJIH30BAHUS BCIIOMOTATENIbHOM
TJIOIIA/IM JIJIsl PEUICHUS T€OMETPUUYECKUX 3aay.
HaxoauTs miomaay nogo0HbIX GUryp.

BouruucasTh mionaau pa3inuHblX MHOTOYTOIBHBIX (PUTYD.

PemaTh 3a1a4M Ha IJIOMIA/Ib C TIPAKTUICCKUAM
COJICpKaHHEM

BCIIOMOTaTEJIbHOU
ioaau

Teopema [Iudaropa 10 Teopema [Tudaropa, Joka3biBaTh TeOpemy [ludaropa, ucnonabzoBarts ee

Y HayaJla TPUTOHOMETPUHU ee MPUMEHEHHE. B IIPAKTHUYECKUX BBIYUCIICHUSX.
Onpenenenue DO opMyTHPOBATH ONPEEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, poBepsATh UX KOPPEKTHOCTb.
GbyHKLMIA OCTPOro BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOILICHUS
yTila IPSAMOYTOJIBHOTO | B IPSIMOYTOJILHOM TPEYTOJbHUKE.
TPEyTroJIbHUKA, HccaenoBath COOTHOLIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPUYECKHE | B MPAMOYTOJIbHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOIIICHUS 30° u 60°.
B IIPSIMOYT'OJILHOM Hcnoan3oBath GopMyIibl TPUBEIACHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPHUUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
OcHoBHOE COOTHOUICHUH MEXTy TPUTOHOMETPUUECKUMHU (QYHKIUSIMU
TPUTOHOMETPUUECKOE | Pa3JIMYHBIX OCTPHIX YTIJIOB.
TOJIECTBO IIpuMeHATH NOTyYEHHBIC 3HAHUS U YMEHUS TIPU PELICHUH

MPaKTUYECKUX 3aJ1a4.
3HAKOMMTBHCS C MCTOPHUE Pa3BUTHUS T€OMETPUU
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YTl B OKPY>KHOCTH.
BriucaHHbIE 1 OTIICAaHHBIE
YETHIPEXYTOJIbHUKHU.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPY>KHOCTEN

13

Bnoucannnie

Y LICHTPaJIbHbIC
YIJIbI, YTOJI
MEXKTY
KacaTeJILHOMI

Y XOPJIOH.

VYTIIB MEeXIY
XOpJIaMHu

Y CEKYILIUMHU.
Bnoucannnie

1 OITMCAHHBIC
YETHIPEXYTOJIbHUKH,
UX MPU3HAKU

1 CBOMCTBA.
[IpumeHenue 3Tux
CBOMCTB

MIpY peLICHUHU
F€OMETPUYECKHUX
3aj1a4.

Bzaumnoe
PaCIIONOKEHUE
JIBYX OKPY>KHOCTEH,
obmrue
KacaTeIbHbIC.
Kacanue
OKPYXKHOCTEN

®opMyIHPOBATH OCHOBHBIE OIIPEEIICHHUS], CBA3aHHbBIE

C yIJlaMH B Kpyre (BIMCAHHBIN yroJ, HEHTPaJbHbIA yro).
HaxoauTth BivcaHHbIE yIJbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYHMCJIATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO HU(POBBIX
pECYpPCOB, BIUCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOAUTB UX CBOMCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELICHUU
3aja4
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[ToBTOpEeHuE, 06001IEHNE 4 IToBTOpEHUE PemiaTe 3a1a44 Ha TOBTOPEHUE, WILUTFOCTPUPYIOLIUE CBSI3U
3HaAHUI OCHOBHBIX IOHATUM M | MEXAY Pa3IMYHbIMU YACTSIMH Kypca

METOJ0B KypCOB

7 1 8 KJ1acCOB,

00001IeHEe 3HAHNN
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KJIACC

Haumenosanue paznena | KommyecTtso OcHoOBHOE OCHOBHBIE BU/IbI JEATEIBHOCTH OOYYAIOIINUXCS
(Tembl) Kypca 4acoB COJIEp)KaHUE

Tpuronomerpusi. TeopeMbl 16 Onpenenenue DopMyJAHPOBATH ONPeAeJIeHUsI TPUTOHOMETPUUECKHUX

KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TyIbIX U NPSAMBIX YTJIOB.

PenieHue TpeyrojbHUKOB ¢byukuumii yrios ot 0° | BBIBOANTB TEOpEMY KOCHHYCOB H TEOPEMY CHHYCOB
1o 180°. @opmynsl (c paguycoM ONUCAaHHOW OKPY>KHOCTH).
IpHBEICHHS. BoeiBoauThb GopmyJibl ISl BHIMUCICHUS IUI0IIAACH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TECOPEM TPUTOHOMETPHUH (q)opMyJ]a
TeopeMa CHHYCOB. IJIOIIAI TPEYTOJIbHUKA Yepe3 ABE CTOPOHBI M YTOJI MEXKTY
Pemcnue HUMH, (popMyJia IJIOMIAIN YEeTHIPEXYToJIbHUKA Yepe3 ero
TPEYrOJIbHUKOB. JIMAaroOHaJIA U YTOJ MEXKIY HUMU).
[IpakTHdeckoe PemiaThb TpeyroabHUKMY.
IPHIMCHEHHE PemaTp npakTuyecKue 3a1a4uu, CBOIAIINECCS
JI0Ka3aHHBIX TEOPEM K HaXOXKJICHUIO Pa3JIMYHBIX DJIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moao0usl. 10 ITonsTHe OcBauBaThb NOHSATHE TPEOOPA30BAHUS TTOAOOUS.

Mertpuueckue
COOTHOILICHUS
B OKPYKHOCTHU

0 mpeoOpazoBaHuU
moaoous.
CoOTBETCTBEHHBIC
DJIEMEHTEI TOT00HBIX
uryp.

Teopema

O TIPOU3BEICHUH
OTPE3KOB XOP/,
TeopeMa

HccaenoBath OTHOIICHNE IMHEWHBIX DJIEMEHTOB (DUTYP
IIpY NpeoOpa3oBaHUU OI00US.

Haxoauth npuMepbl ogo0us B OKpyKaromiei
JICUCTBUTEIILHOCTH.

BbIBOAUTH METPUUECKUE COOTHOLICHUS MEXKIY OTPE3KaMHU
XOpJI, CEKYILIUX U KaCaTEJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJIO0HBIX TPEYTOJIbHUKOB.

Pemath reoMeTpryecKue 3a1a4M U 3aa44 U3 pealibHOU
YKU3HU C UCIIOIb30BAaHUEM MOJOOHBIX TPEYTOJIBHUKOB
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O IPOU3BEACHUM
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaIpaTe
KacaTeJIbHOM.
IIpumenenue

B PELICHUU
T€OMETPUYECKUX
3aJ1a4

Bektopel

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOPa
Ha YHUCJIO.
Du3nyeCcKui

Y T€OMETPUYECKUI
CMBICIT BEKTOPOB.
PaznoxeHue BekTopa
0 JIBYM
HEKOJJTMHEAPHBIM
BEKTOpAM.
Koopannarsr
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €T0

Hcnmonb30BaTh BEKTOPHI KaK HAIIPABIEHHBIE OTPE3KH,
HCCJIeI0BATH T€OMETPUUECKU (TIepeMellieHne)

U (pu3nyecKuil (Cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeneeHUsl CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHsI BEKTOPA Ha YUCJIO, HCCJIeI0BATh
reOMEeTPUYECKUN U (PU3HUECKUN CMBICIBI 3TUX OTIEpAIHil.
Pemiatb reoMeTpuUECKHE 3aa4M C UCIIOJIB30BAHUEM
BEKTOPOB.

PackyiaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnmoab3oBaTh CKaNsIpHOE NPOU3BEACHUE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOMCTBA.

BeruucjasaTs cyMMy, pa3HOCTb M CKJISIPHOE TPOU3BEICHNE
BEKTOPOB B KOOpJMHATaX.

IIpumeHATH CKaIsIpHOE NPOU3BEACHUE ISl HAXOXKICHUS
JUIMH U yTJIOB
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IIPUMEHEHUE
JUISL HAXOKACHUS
JUTUH U YTJIOB.
Pemenue 3anau
C ITIOMOILIBIO BEKTOPOB.
IIpumenenue BEKTOpoB
JUIS PELIEHUS 3a1a4
buzuku
JlexapTOBBI KOOPAMHATHI 9 JlekapToBbI OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
Ha IIJIOCKOCTH KOOPAWHATHI TOUEK KOOPAMHAT, AEKAPTOBBIX KOOPIUHAT TOYKH.
Ha IJIOCKOCTH. BeiBoAUTHL ypaBHEHHE NPSIMOM U OKPYKHOCTH.
YpaBHEHUE IPAMON. BoiaeasiTh MOJHBIN KBAaIpaT IJI1 HAXO0XKICHUS LIEHTpa
YpaBHeHne U paguyca OKPYKHOCTH I10 €€ YPaBHEHHIO.
OKPY’KHOCTH. Pemathb 3a1a4u Ha HaAX0XKACHUE TOYEK
Koopaunatsl Touek [IEPECEUYEHHUSI NIPSAMBIX U OKPYKHOCTEH C IIOMOILBIO METOAA
[IEPECEUCHHUS KOOpJIMHAT.
OKPYKHOCTH Hcnoan3oBath CBOMCTBA YII0BOro KO3 puiuenTa npsamoin
U TIPSIMOIA. IIPY PELICHUU 3a/1a4, JUIsl ONPEIEIICHUS] PACTIONIOKEHUS
Meroa koopaMHAT MPSMOM.
IIPU PELLICHUHN IIpMeHATH KOOPAMHATEI IPU PELICHUN
reOMETPUYECKUX FEOMETPUYECKUX U MPAKTUUYECKUX 3a/1a4,
3a/1a4, MPAKTUYECKUX | JJIA IOCTPOCHUSI MATEMATUYECKUX MOJIEIIEN
3a/1a4 peanbHbIX 33724 («METOJI KOOPAUHAT).
IHonb30BaThCs U1 IOCTPOEHUS U UCCIIETOBAHUI
1M pOBBIMU pecypcamu.
3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS T€OMETPUHU
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{miHa OKpyKHOCTH

Y IUIOIAJb KpyTa.
Briuncnenue niomangei

IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JlauHa
OKPY>KHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

®opMyIHPOBATH OINPECIICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
IHonb30BaThLCSI NOHIATHEM JUTMHBI OKPYKHOCTH, BBEJIEHHBIM
C IIOMOUIBIO NPABUJIBHBIX MHOI'OYT'OJIbHUKOB, ONPelessATh
YHUCIIO T, JJIMHY AYTH U palaHHyI0 MEpY yria.
IIpoBoauTh mepexo OT paiiaHHON MEPHI yIiia

K TPalyCHOM 1 HA00OPOT.

OnpepensiTh 0L KpyTa.

BeiBoauts ¢gopmyJibl (B rpagyCHON U paluaHHON MEPE)
JUISL UTUH JIyT, TUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BoruuncasaTs mwiomany Guryp, BKIHOYAOUUX JJIEMEHTh
OKPY>XHOCTH (KpyTa).

HaxoauTs miomany B 3a1a4ax peaibHOW KU3HU

I[BI/I)KGHI/I}I IINTOCKOCTH

[ToHsATHE O ABUKEHHUU
IIJIOCKOCTH.
[TapautenbHbIN
MEPEHOC, TOBOPOT
IIpumeHnenue

MIpY PEUICHUHU 3a7a4

Pa30upaTe npuMepbl, WLTIOCTPUPYIOLIUE TTOHATHS
JIBUOKCHMUSL.

DopMyJIHPOBATH ONIPEAEIECHUS NAPAIETBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHHU.

BeIBOAUTE X CBOKCTBA, HAXOAUTh HETIOBIKHBIC
TOYKH.

HaxoauTh EHTPHI M OCH CUMMETPUH IPOCTEUIIINX
duryp.

IIpuMeHsATh napayIeNIbHbINA IEPEHOC K CUMMETPUIO
IIPU pPELIEHUU T€OMETPUUECKUX 3a7a4 (pa3ouparhb
IPUMEDPBI).

Hcnoab30BaTh 1151 TOCTPOCHUS M KCCIICIOBAHUIN
1 POBbIE PECYPCHI
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[ToBTOpEeHue, 06001IICHNE,
CHCTEMATH3ALUA 3HAHWUI

IToBTOpEHUE
OCHOBHBIX MOHSATHM

Y METOJIOB KYpPCOB
7-9 xnaccos,
0000111eH1E

Y CHCTEMATHU3ALUS
3Hanuu. [Ipocrenmmue
r€OMETPUYECKUE
burypsl 1 ux
cBoricTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyronsHUKH.
[TapauienbHbIe

Y IEPIECHIUKYJISIPHBIC
MpsIMBIE.

OKpyX HOCTb U KpYT.
I'eomeTpuueckue
MOCTPOECHUS. Y TJIbI

B OKPY>KHOCTH.
Bniucannsie

Y ONMCAHHbIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpsimast

Y OKPYHOCTb.

OnepupoBarhb NOHATUSIMU: (PUTypa, TOUKA, IPsSIMAast, yroJ,
MHOT'OYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI
TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OHCCeKTpHCa M BBICOTA TPEYTOJIbHUKA, TapalieIorpamM,
poMO, MPSIMOYTOJILHUK, KBAJIpaT, Tpanelus; OKPY>KHOCTb,
KacaTeJbHas; PaBEHCTBO U Mo00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJUIEIbHOCTh U NEPIEHIUKYISIPHOCTD
NPSMBIX, YTOJ MEXKY NMPSIMBIMUA, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U IIPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA/b, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TLIOIIAIN
MHOT'OYT'OJIBHUKOB, JJIMHBI OKPY>KHOCTH U IUIOLIAU Kpyra,
o0beMa MPsIMOYTOJIBHOIO MapauiesenuIe/a.
OnepupoBarhb NOHATHAMM: IPIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS

JUISL TPEACTABJIEHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IPYruX y4eOHbIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHNE OCHOBHBIX ITOHATHH,
WJUTFOCTPALIMIO CBSA3EM MEXKTY Pa3IMYHbIMU YaCTSIMU Kypca.
Bpi0upaTs MeToa 1151 pEIICHUS 3a0a4H.

PemaTh 3a1a4u 13 NOBCEAHEBHOM KU3HU
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YeTsIpexyroJbHUKY.
Briucanubie u
ONMCAHHBIE
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemienne oOumx
TPEYTOJIbHUKOB.
IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
ITpeobpaszoBanms
IJIOCKOCTH.
JBmxenus. [Togooue.
CummMmerpusl.
IInomans. Beraucnenne
romaae. [lnomaan
oI00HBIX QUTYP.
JlekapTOBBI
KOOPJMHATHI Ha
IJIOCKOCTH.

Bexkropsr

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnuecTBo 4acoB DJIeKTPOHHbBIE
Ne /i HaumeHoBaHMe pa3/iesioB U TeM (undgposBbie)
B NMpPOrpaMmbl Bcero KoﬁﬂTpom’H”e HpﬁaRanecmle o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomerpuueckue GUTYpBI U AKuace
1 WX CBOMCTBA. M3MepeHne reoMeTpuuecKux 14 hitps://www.yaklass. ru/
R bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e
SAKnacc
https://www.yaklass.ru/
2 TpeyronbHUKH 22 1 Bromiorexa LIOK
https://m.edsoo.ru/7f415e2e
SAKnacc
[TapaenbHbIe IPSIMBIE, CyMMa YTJIOB https://www.yaklass.ru/
3 14 1
TPEYrOJIbHUKA bubmuoreka [{JOK
https://m.edsoo.ru/7f415e2e
AKnacc
OKpy>KHOCTB U KpyT. ['eoMeTprueckme https://www.yaklass.ru/
4 14 1
MOCTPOEHUS bubnmoreka [JOK
https://m.edsoo.ru/7f415e2e
AKnacc
. https://www.yaklass.ru/
5 [ToBTOpEHME, 000OIICHNE 3HAHUIA 4 1 Butmmoteka LIOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
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8 KUIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/n HanmeHoBaHMe pa3e/ioB U TeM K (un¢possbie)
- NPOrpamMMbl Beero oHTpoJIbHBIE | IIpakTHyeckue o0pa3oBaTejbHbIE
padoThI padoThI pecype
AKnacc
. https://www.yaklass.ru/
1 YeTbIpE€XyroJbHUKU 12 1 Bu6morexa LIOK
https://m.edsoo.ru/7f417e18
AKnacc
Teopema ®aneca u TeopeMa o i
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJ00HbBIE 15 1 https://www.yaklass.ru/
. ’ bubmoreka [JOK
pey https://m.eds00.ru/7f417¢18
[momanes. Haxoxaenue mroniaaen AKnacc
3 https://www.yaklass.ru/
TPEYroJIbHUKOB 1 MHOTOYTOJIBHBIX (DUTYP. 14 1
[Tnomaau mogo6HbIX (ur Bubmorexa HOK
yP https://m.edso00.ru/7f417e18
4 Teopema [Iudaropa u Hayana 10 1 bubmuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrIubl B OKpY)KHOCTU. Bricanusle u AKnacc
5 OIMHMCAHHBIC YCTHIPEXyTOJIBHUKH. 13 1 https://www.yaklass.ru/
Kacarenbnsle k okpyxHOCTH. Kacanue bubnmnorexa [JOK
OKPYKHOCTEHN https://m.edsoo.ru/7f417e18
AKnacc
. https://www.yaklass.ru/
IT 4 1
6 OBTOpCHHE, 0000IICHIE 3HAHHIA Bromiorexa LIOK
https://m.edso00.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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9 KUIIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m OporpaMMel Beero KonTtpoabHbie HpﬁaKTI/I‘leCKI/Ie 06pazoBaTeIbHbIe
padoTbI padoThI pecypee
SKnacc
Tpuronometpusi. TeopeMbl KOCHHYCOB H https://www.yaklass.ru/
1 16 1
CHUHYCOB. PelieHue TpeyrojibHIKOB Bu6muoreka [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
[TpeoOpazoBanue noa00us. MeTprueckue https://www.yaklass.ru/
2 10 1
COOTHOIIICHHS B OKPY>KHOCTH bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
3 Bexropsi 12 . bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
4 JlexapToBbl KOOPIMHATHI Ha MJIOCKOCTH 9 1 Br6morexa LIOK
https://m.edsoo.ru/7f41al2c
SAKnacc
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JlJTHHA .
5 OKPYKHOCTH 1 IO/t Kpyra 8 https://www.yaklass.ru/
Brrurcienue miomaaei . bubmiorexa [JOK
an https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
6 JIBYODKCHUS INTOCKOCTH 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS ARnace
7 . P ’ m ’ 1 7 2 https://www.yaklass.ru/
SHaHuH bu6mmoreka [JOK
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HNOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosnnuyecTBo yacos DJIEKTPOHHBIE
Ne Hara nugposeie
n/n Tewa ypoka Bcero Kontpoaensie | Ilpakraieckne u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
1 gg::;:jmﬂe reoMetprreciie 1 https://m.edsoo.ru/cf37bc33
2 MHOroyroiapHuK, JJoMmaHast 1 https://m.edsoo.ru/7c44abad
3 CMexxHBbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMe)XHbBIC U BEPTUKAIIBHBIC YTJIIBI 1 https://m.edsoo.ru/5bafbef6
) CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edso0o.ru/c4a576d8
6 CMeKHBIE U BEPTUKAJIBHBIC YIJIbI 1 https://m.edso00.ru/59f32be7
7 CMexxHbIC U BEPTUKAJIBHBIC YTJIIBI 1 https://m.edsoo.ru/b25ad662
8 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edsoo.ru/7efd9f79
H3mepenue IMHEWHBIX U YIVIOBBIX
9 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
YTJIOB
N3MepeHne TMHEHHBIX U YTIIOBBIX
10 BEJIMYMH, BBIYUCIIEHNE OTPE3KOB U 1 https://m.edsoo.ru/d3138a15
yIJIOB
N3mepenne IMHENHBIX U YTIIOBBIX
11 BEJINYMH, BBIYMCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
YTJIOB
12 H3Mepetiie THHEHHBIX H YITIOBbIX 1 https://m.edsoo.ru/26388283

BCJIMYHMH, BBIYUCIICHHUC OTPE3KOB U
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yIJI0B

IMepumerp u wromans Guryp,

13 COCTABJICHHBIX W3 https://m.edsoo.ru/313f3af6
PSIMOYTOJIbHUKOB
[lepumeTtp u miomans Guryp,

14 COCTaBJIEHHBIX U3 https://m.edso00.ru/68567544
PSIMOYTOJIbHUKOB
[IoHsATHE O paBHBIX TPEYIrOJbHUKAX

15 Y TIEpBUYHBIE NIPEJICTABICHUS O https://m.eds00.ru/6543f8e6
paBHBIX (hUrypax

16 Tpu npusHaka pasercTsa https://m.edso0.ru/662f4758
TPEYTOJIbHUKOB

17 Tpu npusHaka pasercrsa https://m.edsoo.ru/a56dafee
TPEYroOJIbHUKOB

18 Tpu npH3HaKa paBercTsa https://m.edso0.ru/8c898d59
TPEYTrOJIbHUKOB
T

19 PH PU3HAKA paBeHcTBa https://m.edsoo.ru/d7bafal?
TPEYTrOJIbHUKOB
T

20 PH PU3HAKa paseHcTsa https://m.edsoo.ru/2a9887a8
TPEYTOJILHUKOB
T

21 PH PU3HAKA paseHcTsa https://m.edsoo.ru/9bb24429
TPEYroJIbHUKOB
IT

22 PH3HAIKH paBCHCTEA https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
IT

23 PH3HAKH papeHcTBa https://m.edso00.ru/6838bd37
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

24 CBOIICTBO MEINAHEBI https://m.edsoo.ru/feba2371
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MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K THIIOTEHY3€E

CBOIICTBO MEINAHEBI

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
POBEEHHON K THITOTCHY3€
P o
26 ABHODEAPCHHbIC H 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHHUE TPEYTOJIbHUKH
I N
27 PH3HAI 1 CBoHCTRa 1 https://m.edsoo.ru/daf99266
paBHOOEAPEHHOTO TPEYTOIbHUKA
I N
28 PH3HAKI 1 cBoHCTRa 1 https://m.edsoo.ru/3c498aal
paBHOOEAPEHHOTO TPEYTOIbHUKA
I N
29 PH3HAKI 1 CBOoHCTRa 1 https://m.edsoo.ru/4a4597ba
PaBHOOEPEHHOTO TPEYTOJIbHUKA
30 HepasenctBa B reomerpuu 1 https://m.edsoo.ru/5¢23c39d
31 HepaBencTBa B reomeTpun 1 https://m.edso00.ru/61bb5b87
32 HepagenctBa B reometTpun 1 https://m.edsoo.ru/77e¢15319
33 HepaBenctBa B reomeTpuu 1 https://m.edsoo.ru/2a12d145
I N
34 PAMOYTOILHBIH TPEYTOMHHIUK ¢ 1 https://m.edsoo.ru/cba738df
yraom B 30°
I N
35 PAMOYTOILHBII TPEYTOTBHIIC € 1 https://m.edso0.ru/79577c87
yriom B 30°
K
36 | OHTPOIRHATP 2,1,60Ta HO TEME 1 https://m.eds00.ru/985d6b47
TpeyroapHUKH
IT
37 apvannenbﬁme TPAMBIE, 11X 1 https://m.edsoo.ru/e7alac2d
CBOICTBA
38 [Tarerit moctynat EBkinaa 1 https://m.edso0.ru/82915793
39 Hakpect nexamue, 1 https://m.edsoo.ru/f8a72ef6
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COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NTEPECCUECHUU
NapaJuIeIbHBIX MIPSAMBIX CEKYIIEH

40

Haxkpect nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE MPH NTEPECCUCHU U
napajieNbHbIX MPSIMBIX CEKYIIEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU EPECEUEHUH
NapaJuIeIbHBIX MIPSAMBIX CEKYIIEH

https://m.edsoo.ru/9bfba414

42

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
00pa30BaHHbIC NIPH N1EPECEUEHUN
NapaJIeIbHBIX MIPSAMBIX CEKYIEH

https://m.edsoo.ru/dcf58e2¢c

43

Hakpect nexaniue,
COOTBCTCTBCHHBIC U
OOIHOCTOPOHHUC YTJIBI,
00pa3oBaHHbIE NIPH NTEPECEUECHUU
NapaJuIeIbHBIX MPSMBIX CEKYyIIEH

https://m.edsoo.ru/2a5b246¢

44

[Ipu3Hak napayienbHOCTH MPSMBIX

Yyepe3 paBeHCTBO PACCTOSIHUM OT
TOYEK OJHOM MPSIMOM 10 BTOPOit
IpsIMOI

https://m.edso00.ru/6942f486
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[Ipu3Hak napamieabHOCTH IPSIMBIX
Yyepe3 paBEHCTBO PACCTOSIHUM OT

45 . . . 1 https://m.edso0.ru/929568fa
TOUYEK OJIHOM MPSMOIi 10 BTOPOU
psIMOU

46 CyMMa yTJIOB TPEyroJbHUKA 1 https://m.edso0o.ru/caa59a87

47 CyMMma yTJIOB TpEyroJIbHUKA 1 https://m.edsoo.ru/f71b17d3

48 Brewnue yriel TpeyrojipHuKa 1 https://m.edsoo.ru/b9223191

49 BremHue yribl TpeyrojabHUKa 1 https://m.edso00.ru/99eb2824
KonrtponbHas padora o Teme

50 "TlapaymiensHbie IPSMbIC, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPEYrojibHUKa"

51 Ovay)KHOCTB’ XOPJABL T AHAMETD, HX 1 https://m.edso00.ru/64e76d1c
CBOIiCTBa

52 KacarenbHas Kk OKpy>KHOCTH https://m.edsoo.ru/b7ee8e8a

53 OKpyXHOCTbh, BICaHHAs B yTOJI 1 https://m.edsoo.ru/ffcae611

54 OKpyXHOCTb, BIHCaHHAs B yTOJI https://m.edsoo.ru/98bbdffd

55 Honsrue o IMT, npmverterine 5 1 https://m.edsoo.ru/7aef28db
3agadax

56 Homsitie 0 IMT, npuenetiiie b 1 https://m.edsoo.ru/1cal8372
3a/1agax
buccekTpuca u cepeuHHbBIN

57 NEPIIEHANKYJISAP KaK 1 https://m.edsoo.ru/ef76e82b
TEOMETPHUYECKHUE MECTA TOUCK

58 ?pl;};]};z(;::;z;onncaHHaﬂ RO 1 https://m.edsoo.ru/564f6fce

59 OKPYIKHOCTE, OMHCAHIA OKONO 1 https://m.eds00.ru/99523196

TPEYroJIbHHUKA
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OKpyXHOCTh, BICaHHAs B

60 1 https://m.eds00.ru/3351964c
TPEYTrOJIbHHUK
O

61 KPYIRHOCTD, BIHCATHAL B 1 https://m.edso0o.ru/76e866c4
TPEYroJIbHUK
I o

62 POCTCHIIINE Sa/latl Ha 1 https://m.edsoo.ru/263dba7c
MIOCTPOCHUE
I o

63 POCTCHITIG Sajati Ha 1 https://m.edsoo.ru/f21fccfb
MOCTPOCHHUE
KonTponbnas pabota no teme

64 "OKpy>KHOCTb U KpYT. 1 https://m.edsoo.ru/le2edcl5
I'eomerpuueckne nocrpoenus"
[ToBTOpeHue u 06001IeHNE 3HAHUI

65 OCHOBHBIX ITOHATHI U METOIOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kiiacca

66 HroroBast KoHTpoOJIbHAs paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpeHUe u 06001IeHNE 3HAHUI

67 OCHOBHBIX OHATHI U METOJIOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpenue u 0600IIEHNE 3HAHUI

68 OCHOBHBIX ITIOHITHH U METOIOB 1 https://m.edsoo.ru/49aed132
Kypca 7 kiacca

OBIIEE KOJIMYECTBO YACOB I10 68
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8 KUIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hdara nudpoBbIe
Tema ypoka Konrtpoabnbie | IIpakTnyeckune bp
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

II

1 APAUICTOTPAMM, SI0 HpHsHatkit 1 1 https://m.eds00.ru/f9b299d8
CBOIicTBa
II

2 APATIICIOTPAMM, SI0 HpHIHAK | 1 https://m.edsoo.ru/dddcdd25
CBOIICTBa
II

3 apvaﬂﬂeﬂorp AMM, SIO HpHSHaki A 1 https://m.edsoo.ru/77fd6d1d
CBOWCTBa
UYacTHble cnyyau napauieJorpaMMoB

4 (mpsAIMOYTOJILHUK, pOMO, KBaJ(par), ux 1 https://m.eds00.ru/94c93461
IPU3HAKU M CBOMCTBA
YacTtHble ciayyau napauieaorpaMMoB

5 (IpsIMOYTOJIEHUK, pOMO, KBaJIpaT), X 1 https://m.eds00.ru/51911786
MpU3HAKU U CBOMCTBA
YacTHble cayyau napauieaorpaMMoB

6 (TIpsIMOYTOJIEHUK, pOMO, KBaJIpaT), X 1 https://m.eds00.ru/27256434
MIPU3HAKYU U CBOMCTBA

7 Tpanenus 1 https://m.edsoo.ru/8ef16498
P 0

8 ABHODORAA 1 HpAMOYToIbHaL 1 https://m.edsoo.ru/1b7b3ea8
Tparnenuu
P 0

9 ABHODOKAA 1 IpAMoyTobHad 1 https://m.edsoo.ru/be3cc4dc
Tpaneuuu

10 MeTto yIBOSHUS MeIUaHBI 1 https://m.edsoo.ru/987ch6e8
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11 [lenTpansHas cumMMeTpus 1 https://m.edsoo.ru/9fb2aace
K 0
12 " OHTPOJEBHM pa OTa"HO TeMe 1 https://m.eds00.ru/144684c5
YeTsIpEXYroJbHUKU
T )
13 copena Fhajieca i Teopea o 1 https://m.edsoo.ru/1f164baa
MIPOMOPITUOHATFHBIX OTPE3Kax
14 CpenHsis TUHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/5caab51b
15 CpenHsis TUHUS TPEYTOJIbHUKA 1 https://m.eds00.ru/27335f97
16 Tpaneuus, e€ cpenHss TUHUA 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHsis TUHUSA 1 https://m.edsoo.ru/43c7b651
18 [IpornoprroHaIEHEIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopuroHabHEIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 LlenTp Macc B TpeyroJbHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TonoOHbIE TPEYTOTBLHUKHI 1 https://m.edsoo.ru/de9d4f1f
T 0
22 P prsHata NoHe0HA 1 https://m.edsoo.ru/3d9d8817
TPEyTOJILHUKOB
T 0
23 PH TIpHSHATA THOAOOIA 1 https://m.eds00.ru/65d233dd
TPEYTrOJIbHUKOB
T
24 PH MpH3HAKA N0Z00HS 1 https://m.edsoo.ru/2ab3b872
TPEyTrOJILHUKOB
T 0
25 DIt HpHHEKa HOAO0HUA 1 https://m.eds00.ru/a87287f2
TPEyTOJILHUKOB
IT 0
26 PHMCHCHIE HOAODHUA HPH PetticHit 1 https://m.edsoo.ru/4a8cbfdf
NPaKTUYECKUX 3a/1a9
K 0
27 OHTPOILHAA paboTa MO TEME 1 https://m.eds00.ru/f5573351
"ITonoOHbIE TPEYTOJBHUKN"
28 CaoiicTBa muomaaei 1 https://m.edsoo.ru/dcec5b8c
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reoOMeTpHIECKuX HUryp

DopmyJIbl J1s TUIOIIAAN

29 https://m.edsoo.ru/b91f44ea
TPEYTOJIbHUKA, MTapajlieiorpaMMa
)]

30 OPMYJIBT AU TLTOTHA M https://m.edso0.ru/d58d8422
TPEyTOoJIbHUKA, MapajuieorpaMmMa

31 Popmynbt A1 IIOIAAH https://m.edsoo.ru/d1c6cf5b
TPEyTroJbHHUKA, MapaieorpaMma

32 Popmynst 115 IIOAAN https://m.edso0.ru/958e8498
TPEyroJibHHUKA, MapajuieiorpaMma
6))

33 OPMYJIBT AT LLITOTHAM https://m.edsoo.ru/2e5a5e9d
TPEYTOJIbHHKA, MapajuieiorpaMma
B N

34 PIHHCIICHHE TUIOMIAICH CTOAMBIX https://m.edsoo.ru/c19ff29c
¢uryp
I N

35 IO HIYp HA KICTHATO https://m.edsoo.ru/c67fd599
Oymare

36 [Mnomaau mono6HbIX huryp https://m.edsoo.ru/dclel62f

37 [Tmomanu mogoOHBIX Guryp https://m.edsoo.ru/1b83b7d3
3

38 AT € TIPAKTIHCCKIM https://m.edsoo.ru/7a6abeed
CoJIepIKaHueM

39 3ana4u ¢ NPaKTHIECKHM https://m.edsoo.ru/el1fab379
coJlepKaHueM
P

40 CHICHHE Safat CUHOMOHH’IO verona https://m.edsoo.ru/f8fbc711
BCIIOMOTaTeJILHOM ILIOMIAN
K o

41 | OHTPOHB},I,M pabOTa 1O TEME https://m.edsoo.ru/4247ccd7

ITmomane

T I1 é

42 copema Iugparopa i e https://m.edsoo.ru/1de9988f

IIPUMEHEHNE
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Teopema [Tudaropa u eé

43 https://m.edsoo.ru/e8c9529b
pUMEHEHNE
T I1 ¢

44 copema Ingparopa i e https://m.edsoo.ru/da7f91dc
IpUMEHEHNE
T I1 &

45 copewma [ucparopa u e¢ https://m.edsoo.ru/6a4fd62b
IIpUMEHEHUE
T IT &

46 copewma [udaropa u e¢ https://m.edsoo.ru/398e21a6
IIpUMEHEHUE
Onpenenenne TPUrOHOMETPUUECKUX
(GyHKIMN OCTPOro yria

47 IPSAMOYTOJIBHOTO TPEYTOJIbHHKA, https://m.eds00.ru/5f57859b
TPUTOHOMETPHUYECKHUE COOTHOIICHUS
B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
O

48 CHOBHO® TPHTOHOMETpHHCECKOS https://m.edsoo.ru/3a89df6a
TOKJIECTBO
O

49 CHOBHO® TPHTOHOMETPHHBLROS https://m.edsoo.ru/12127fcl
TOKJIECTBO
O

50 CHOBHO® TPUTOHOMETPHHEBURO® https://m.edsoo.ru/15d3c665
TOKJIECTBO
KontponbHas paboTa mo teme

51 "Teopema ITudaropa u Havana https://m.edsoo.ru/22adb816
TpUroHOMETpUN"
B

52 [THCARHBIC 1 HeHTpaHLHvHe yrnm,v https://m.edsoo.ru/83f3e14d
YTOJI MEXAy KacaTeIbHON U XOpIon
B

53 [THCAHIHBIC 1 ueHTpaHBHUHe ymH’v https://m.edsoo.ru/49a5642c
YTOJI MEXTy KacaTeIbHON M XOPJ0n

54 BriucanHble U LIEHTpaAIbHBIE YIIBL, https://m.edsoo.ru/bec6aabe
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YIoJl MEKIy KacaTeIbHOM U XOpI0H

55

Vras MCXKIY XO0pAaMu U CCKYIIUMHA

https://m.edsoo.ru/d25ba946

56

VYTasl MeXIy XOpJaMH U CEKYIIUMHU

https://m.edsoo.ru/85bb8b6e

57

Bnucanusie u oncaHHbIe
YeThIPEXYTONLHUKH, UX MIPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

Bnucanusie u onrcaHHbIe
YETBIPEXYTOJIBHUKH, UX TIPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/5d95fale

59

BanaHHme H OIIMCAHHBIC
YETHIPEXYTOJILHUKH, UX MPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/857¢c578b

60

[IpumeHeHne CBOMCTB BIIUCAHHBIX U
OIMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPU
pEIIeHNY T€OMETPUYECKUX 3a/1a4

https://m.edsoo.ru/c753c21a

61

[IpuMeHeHnEe CBOWCTB BIMCAHHBIX U
ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPH
pEILICHNN T€OMETPUYECKUX 3a/1a4

https://m.edsoo.ru/77caflad

62

B3anMHOe pacnonoxenue 1Byx
OKpY’KHOCTEH, 00111e KacaTeIbHbIe

https://m.edsoo.ru/22357ffa

63

Kacanune oxpyxHOCTEN

https://m.edsoo.ru/9ddff952

64

KourtponsHas padora 1o teme "Yrisl
Tp p

B OKPYKHOCTU. Brincanusie u
ONMCaHHbIE YEThIPEXYTOJIbHUKN"

https://m.edsoo.ru/f319755d

65

[ToBTOpEHNE OCHOBHBIX TIOHITHH U
METOJI0B KypcoB 7 U 8 KJIaCcCOB,
00o00111eHNe 3HaHuI

https://m.edso0.ru/2359e41e
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https://m.edsoo.ru/d25ba946
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[ToBTOpEHME OCHOBHBIX OHATUN U

66 METOJ/IOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edso0.ru/73d61fd9
0000111eHIEe 3HAHMIA
67 Hroroas xoHTpoabHas paboTa 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHNE OCHOBHBIX NOHATUN U
68 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1 https://m.edsoo.ru/e464967b
000011IeHNE 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 OnpenereHHe TPHTOHOMETPHHECCKHX 1 https://m.edsoo.ru/b3c64e7c
¢yuxmit yrios ot 0° 1o 180°
2 dopMysbl IPUBENECHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edso00.ru/341bb435
4 Teopema KOCUHYCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHyCOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cunycoB 1 https://m.edsoo.ru/67e612cl
H
9 AXOACICHHE JUTHE CTOPOH H 1 https://m.edsoo.ru/8bcf3969
BEJIMYKH YTJIOB TPEYTOJIHLHUKOB
10 Pemenne TpeyroasHUKOB 1 https://m.edso0.ru/2f985b58
11 Pemenue TpeyrojbHUKOB 1 https://m.edso00.ru/d73453dc
12 Pemienue TpeyroibHUKOB 1 https://m.eds00.ru/9e4e293d
13 Pemenue TpeyroibHUKOB 1 https://m.eds00.ru/9557249d
IT
14 PAITHHECKOE TIPHMEHEHHE Te0peM 1 https://m.edsoo.ru/bdc72chl
CHUHYCOB U KOCUHYCOB
IT
15 PAITIHECKOC TIPHMEHCHHE Te0peM 1 https://m.edso00.ru/7197fh99
CHUHYCOB U KOCUHYCOB
16 KoHTponbHas pabora 1o Teme 1 1 https://m.edso0o.ru/e784c943
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"Pemenuie TpeyroabHUKOB"

17

[TonsiTne o mpeobpazoBaHUM TOIOOMS

https://m.edsoo.ru/ebf9323e

18

CoOTBETCTBEHHBIE 3JIEMEHTHI
no00HBIX UTyp

https://m.edsoo.ru/b6c9917d

19

CoOTBETCTBEHHBIE ANIEMEHTHI
MoA00HBIX uryp

https://m.edsoo.ru/15a8fba3

20

Teopema 0 mpou3BEAECHUU OTPE3KOB
XOpJ1, TeOpeMa O MIPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOpEMA O
KBaJlpaTe KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

Teopema 0 mpOU3BEAECHNUU OTPE3KOB
XOpJI, TEOpEMA O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOpEMA O
KBaJlpaTe KacaTeJIbHOU

https://m.edsoo.ru/f22f5b5f

22

TeopeMa 0 IpOU3BEICHUH OTPE3KOB
XOpJ1, TeopeMa 0 MPOU3BEICHUHI
OTPE3KOB CEKYIIIUX, TEOPEMa O
KBaJipaTe KacaTeIbHOM

https://m.edso0.ru/834b9462

23

[IpumeneHnue TeopeM B pelIeHUH
TreOMETPUUYECKUX 3a/1a4

https://m.edsoo.ru/1c13d2d7

24

IIpuMeHeHne TeopeM B pelIeHUN
reOMETPUYECKUX 3a/1a4

https://m.edsoo.ru/17b7b4d4

25

IIpuMeHeHne TeopeM B peleHUun
TEOMETPUYECKUX 3a1a4

https://m.edsoo.ru/af72d448

26

KonTponbHas pabora no teme
"[Ipeobpa3oBanue nopoous.
Mertpuueckre COOTHOLIEHHUS B
OKpY>KHOCTH"

https://m.edsoo.ru/da5138ee
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OmnpeneneHyre BEKTOPOB.

27 DU3NYECKUI U TeOMETPUICCKUI https://m.edsoo.ru/53a4c485
CMBICIT BEKTOPOB
CnoxxeHue 1 BLIYUTAaHUE BEKTOPOB,

28 p https://m.edsoo.ru/d5c7dc9e
YMHOXEHHE BEKTOpa Ha YHCIIO
CokeHre U BEIYATAaHUE BEKTOPOB,

29 p https://m.edsoo.ru/5fc8e3ef
YMHOXCHHE BEKTOpa Ha YUCIIO
CroxeHne U BEIYATAHUE BEKTOPOB,

30 p https://m.edsoo0.ru/b66195d4
YMHOKEHHUE BEKTOpa Ha YUCIIO
Pa3noxenue BexTopa 1o

31 pa 1o JIByM https://m.edsoo.ru/d57fedf3
HEKOJTUHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.eds00.ru/393e5532
CkansipHO€ TPOU3BE/ICHUE BEKTOPOB,

33 €ro MpUMEHEHUE JIUIS HaX0XKICHUS https://m.edsoo.ru/4c2c7ae3
JUTFH ¥ YTJIOB
CkarnsipHOE TIPOU3BEICHUE BEKTOPOB,

34 €ro MPUMEHEHHE I HAXOXKICHUS https://m.edsoo.ru/6e5f3e8d
JUTH ¥ YTJIOB
Pentenue 3amad ¢ moMoOMIbI0

35 A HI https://m.edsoo0.ru/7788ed68
BEKTOPOB
Pemntenue 3amad ¢ moMomibo

36 A H https://m.edsoo.ru/b1d59d28
BEKTOPOB
I[IpuMeHeHrE BEKTOPOB IS PEIICHUS

37 p pOB AP https://m.edsoo.ru/8faeee39
3a71a4 PU3UKU
KonrponsHaas padora 1mo teme

38 " P " P https://m.eds00.ru/181256¢ch

Bekropsl
39 JlexapToBBI KOOPIMHATHI TOUEK Ha https://m.edsoo.ru/6a4cbb6a
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IJIOCKOCTH

40 YpaBHEHHE TPAMOA 1 https://m.edsoo.ru/cd67f435
41 VYpaBHeHME NpsMoi https://m.edsoo.ru/c2723581
42 YpaBHEeHUE OKPY>KHOCTH 1 https://m.edsoo.ru/d858d33e
43 KoopmHater Touex Hﬁf’pecequI/IH 1 https://m.edsoo.ru/76blbe7d
OKPYKHOCTH U TIPSMOI
Meron KOOpAMHAT IPU PEILICHUU
44 reOMETPUYECKHUX 3a/1aY, 1 https://m.edsoo.ru/2fc365¢c5
MPAKTHYECKUX 3a7a4
Meron KOOpAMHAT NIPU PEILIEHUN
45 reOMETPUYECKHX 3a/1aY, 1 https://m.edso0.ru/e12ca595
MPAKTHYECKUX 3a7a4
MeTo KOOpAUHAT MPU PEIICHUN
46 reOMETPUYECKUX 3a/1aY, 1 https://m.edsoo.ru/cdca5a96
MPAKTHYECKUX 3a71a4
KonTponbhas paboTa mo teme
47 " JlekapTOBBI KOOPAMHATHI HA 1 https://m.edsoo.ru/e254eff4
mI0cKoCTH"
48 I1paBIIbHbie MHOTOYTONbHIKIL, 1 https://m.eds00.ru/5733b6f2
BBIUHCIICHHUE UX DJIEMEHTOB
49 Yucno wn. JInuHA OKPY)KHOCTH 1 https://m.edsoo.ru/e4371f68
50 Hucno n. InuHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnuHa nyru OKpy>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edso0o.ru/d885149f
53 [Imomaae kpyra, CEKTOpa, CErMEHTa 1 https://m.edso0.ru/984c824c
54 ITnomane kpyra, cEKTOpa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
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https://m.edsoo.ru/729f9dda

55 [Tnomane kpyra, ceKkTopa, CerMeHTa 1 https://m.edsoo.ru/f76de8ab
56 [ToHsiTHE O NBMKEHUH MIOCKOCTH 1 https://m.edso00.ru/376d67dd
57 [TapannenpHblil IEpEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapanensHbIi IEPEHOC, TOBOPOT 1 https://m.eds00.ru/94431449
59 [TapannenpHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [TapaniensHbIi IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
61 Efﬁf;;;ij;;mmelmn P 1 https://m.edsoo.ru/ff7d8897
KonTponbHas paboTa no temam
62 "[IpaBrsIbHBIE MHOTOYTOJIBHUKH. 1 https://m.edsoo.ru/ele8aela
OxpyXHOCTb. JIBM>KEHHS IIIIOCKOCTH"
[ToBTOpenue, 0600IIEHNE,
63 cucTeMaTH3aNs sHanmit. Usmeperine 1 https://m.edsoo.ru/72edal63
TCOMETPHYCCKHUX BEIMIUH.
TpeyroabHUKH
[ToBTOpenue, 06001IEHNE,
64 fﬁ?;iiiif::imalmn' 1 https://m.edso0.ru/92569f1e
NEePIEeHIUKYISIPHBIE MTPSIMbIE
[ToBTOpeHmE, 0600IIEHNE,
CUCTeMAaTH3aIHsI 3HAHWH.
65 OKpy’XKHOCTb U KpYT. 1 https://m.edsoo.ru/f15718de
I'eomerpuyeckue NocTpoeHus. Y IJibl
B OKPY>KHOCTH
[ToBTOpenme, 0600MIEHNE,
66 cucTeMaTu3alus 3HaHui. Brimcanuele 1 https://m.edsoo.ru/5b4988db

H OIIMCAaHHBIC OKPYKHOCTHU
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MHOTI'OYT'OJIbHUKOB

67 Hrorosast koHTpOsIBHAs paboTa 1 https://m.edsoo.ru/f9e5a2db
I1 600
68 OBTOPCHTE, 000 meHIfe’ 1 https://m.edso0.ru/2346d284
CHUCTeMAaTH3AIHsI 3HAHHIA
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM MIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBePsieMoOro .
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
Pacrio3naBaTh M3ydeHHbIE TeOMETpUYecKue (UTypbl, OMPEAENATh UX
B3aMIMHOE pACIOJIOKEHHEe, H300pakaTb TeoMeTpuueckue QUrypsl,
6.1 BBITIOJIHATh YEPTEKU IO YCIOBHUIO 3amadd. M3mepsarh NHHEHHBIE U
YIJIOBbIE BEIMYMHBL. Pemarh 3a/1aun Ha BBIUUCIEHUE JJIMH OTPE3KOB U
BEJINYUH YTJIOB
Henatb rpyOyto OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYHMH MPEIMETOB B
6.2 peaibHOM  KU3HU, pa3MEpoOB MPUPOJIHBIX OO0BEKTOB. Pasznmuuath
pa3Mepbl AITUX 0O0BEKTOB 10 MOPSAKY BETUUHHBI
6.3 CTpouTh YepTeKHU K TEOMETPUUECKHUM 3a]ja4am
[Tonb30BaTbcs MpU3HAKAMKM PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJBHUKOB MPHU PEIICHUU
3a1a4
65 [IpoBoauTh  JIOTMYECKHE  PACCYKAECHHS  C  HCIOJIb30BAHHEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBaTbes MIpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIHMAHbI, MPOBEIEHHON K TUIIOTEHY3€
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenenars napajiieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensTh NapajieIbHOCTh MPSMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSHHUM OT TOYEK OJHOM IMPSAMOM O TOYEK
JPYroM MpsIMO
6.8 Pemate 3amaun Ha kieTyaToi Oymare
6.9 [IpoBOANTH BBIYHCIEHUS M HAXOAUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHUA YIJIOB B TICOMCTPHYCCKHUX 3aJadax C MCIOJIb30BAHUCM




CyMMBI YTJIOB TPEYTOJIBHUKOB M MHOTIOYI'OJIbBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX TIPU TEPECEYCHUH [BYX TAPAJUICTBHBIX HPSIMBIX

ceKymeﬁ. PemraTe MPAKTUYCCKUC 3aJa491 Ha HAXOXKICHUC YIJTIOB

Brnanets IIOHATHEM TCOMETPHUICCKOT'O MECTa TOYCK. YMeTh

6.10 OTIPENeNIATh OMCCEKTPHUCY yIa M CEepeAMHHBIA TMEPHEeHANKYISp K
OTpE3Ky Kak FreOMETPUUECKHE MECTa TOYEK
dopMynupOBaTh OMNpENENCHUsS OKPY>KHOCTHM M Kpyra, XOpIbl U
6.11 IuaMeTpa OKPYKHOCTH, TIOJNB30BaThCS MX CBOWCTBAMH. YMETh
MIPUMEHSTh 3TH CBOWMCTBA MPU PEIICHUU 33724
Brnagers moHATHEM OINMCAaHHOW OKOJO TPEYTrOJIbHUKA OKPYHOCTH,
yMeTh HaxomuTh e€¢ 1eHtp. [lomp3oBaThest (pakTamMum O TOM, 4YTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCs B OJIHOM TOUKE, U O
TOM, YTO CEpPEIUHHBIC TEPICHINKYISAPhI K CTOPOHAM TPEYrOJbHUKA
MEePECEKAIOTCS B OJTHOM TOYKE
Bnagers mnoHsATHEM KacaTeIbHOW K OKPYXKHOCTH, IOJIb30BATHCS
6.13 TEOpEeMOM O TEpHEeHIUKYJISIPHOCTH KacaTeIbHOM U  pajauyca,
MPOBEIEHHOTO K TOUKE KacaHUs
6.14 [Tonb30BaTbcs MPOCTEHIIMMU T€OMETPUYECKUMHU HEPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUICCKUN CMBICIT
6.15 [TpoBOAUTE OCHOBHBIC TI'€OMETPHUYCCKHE ITIOCTPOCHHUS C ITOMOIIBIO
' LHUPKYJIS U THHEHKA
8 KUJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIA
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJjbTarTa
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BH[IbI UYETHIPEXYTONBHUKOB, WX SJIEMEHTHI,
' MOJIB30BATHCS UX CBOMCTBAMU TPU PEIICHUN T€OMETPUICCKHX 3a1ad
6.2 [IpuMeHsSITh CBOWCTBA TOYKM TMEPECEUSHUS MEIHaH TpPEYTroJIbHHUKA
' (ueHTpa Macc) B pelIeHUH 3aa4
6.3 Brnagers mnoHATHEM cpeAHeW IHMHUM TPEYroibHUKA M TpaleluH,

IIPUMEHATh HUX CBOWCTBA IPU PEIICHHMM T'E€OMETPUYECKHMX 3aj]ad.




ITons3oBatbes Teopemon Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpEC3Kax, MPUMCHATDH UX JJIA pCHICHUA ITPAKTUYCCKUX 3a1a4

[IpuMeHsATh NpHU3HAKK 1MOAOOMS  TPEYroJbHUKOB B  PELICHUU

o4 reOMETPUUYECKUX 3a/1a4
[Tonw3oBatbest Teopemoit [Tudaropa s pemeHuss TeOMETPUIECKUX U
65 npakTudeckux 3agad. CTpoUTh MaTeMaTH4YecKylo MoOJAelIb B
' NPAaKTUYECKUX 3ajlayaX, CaMOCTOSATENIBHO JI€NaTh YepTEX U HAXOAUTh
COOTBCTCTBYIOIIHEC JJIMHBI
Biagers NOHATHSAMH CHUHYyCa, KOCHHYCAa W TAaHIE€HCAa OCTPOro yria
6.6 MPsIMOYTOJIBHOTO TpeyroibHUKa. [loTp30BaThCS ITUMHU TMOHSATHSIMU
AJId PCIICHUA MMPAKTUYCCKUX 3aaa4
Beraucnsate (pa3nuuHbIME  crioco0aMu) IUIOMIAAL TPEYroJbHHUKA |
6.7 IUIOINAAX MHOTOYTOJNBHBIX (uryp (mosib3ysch, rie HeoO0XO0AUMO,
' KaJIbKyJATOpOM). [IpUMEHSTh TOJIydeHHBIE YMEHHS B TPAKTUYECKUX
3a;avyax
Brnageth MOHATHSIME BIMCAHHOTO U IIEHTPAJIILHOTO YTJIa, UCTIOIb30BATh
6.8 TEOPEMBbI O BIIMCAHHBIX yIJaX, yIriax MeXAy XopAaMmH (CEeKyIIMMH) U
' yrie MeXIy KacaTelbHOW M XOPJOW MPH PEHICHUH T'€OMETPUUYECKUX
3aj1a4
6.9 BJ'IaJIeTI) IIOHSJATUEM OIIMCAHHOI'O ‘—IGTBIpéXerJ'II)HI/IKa, IPpUMCHATH
' CBOWCTBA OMMCAHHOTO YETHIPEXYTOJIbHHUKA NP PEILICHUH 3a]1a4
[IpuMeHATH 1OJIydeHHBIE 3HAHMS HAa IPAKTUKE —  CTPOUTH
6.10 MaTeMaTHYeCKUe MOJENU JUIsl 3ajad peajbHOW JKU3HU U NMPOBOJIUTH
' COOTBETCTBYIOLIIME BBIYUCICHHS C TNPUMEHEHHEM NOJ00us U
TPUTOHOMETPHH (TIOJB3YACH, TI€ HEOOXOIUMO, KATBKYISTOPOM)
9 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomerpust
6.1 3HaTh TPUTOHOMETPUUECKHE (PYHKIMU OCTPBHIX YIJIOB, HAXOJIUTH C UX

IIOMOIIIBIO PA3JIMYHBIC JSJICMCHTBI IIPAMOYI'OJIBHOTO TPEYTOJbHUKA




(«pemieHue  MpSMOYTOJbHBIX  TpEeyroibHUKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKy.]'IfITopa) JJIMHBI 1 YTJIbI OJIA HETAOJIMYHBIX 3HAYECHUI

6.2

ITons30BaThCA (I)OpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXKACCTBOM I HAXOXKIACHHUA COOTHOIICHUI

MCXKAY TPUTOHOMCTPUICCKUMHA BCIMYNHAMUA

6.3

Hcnons3oBaTk TEOpEMbI CHHYCOB M KOCHHYCOB [UI HaXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

IMPUMCHATDH UX IIPU PCIICHUU 'COMCTPHUYCCKUX 3ada4

6.4

Bnaners moHsATHSMH TpeoOpa3oBaHUS MOJ00HUS, COOTBETCTBEHHBIX
37eMeHTOB TMOA00HBIX (uryp. Ilomb3oBaThCsi CBOMCTBAMHU TOIOOMS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH JIUHBI U HaXOIUTh YTJbl Y
nono6ubIXx (uryp. IlpuMeHsATs CBOWCTBA MOAOOMS B MPAKTHUECKUX
3ajayax. YMeTb NPUBOJUTH MPUMEPHl MOAOOHBIX (uryp B

OKpY’KarollleM Mupe

6.5

[Tonb30BaThcss TeopeMaMH O TPOU3BEIACHUM OTPE3KOB XOpH, O

MIPOM3BEICHUN OTPE3KOB CEKYIINX, O KBaJApaTe KacaTelIbHON

6.6

[lonb30BaTbcs  BEKTOpaMH, TIOHUMAThb WX TIEOMETPUUECKUA U
¢bu3nyeckuil CMbICI, NPUMEHATh MX B PELICHUU I'€OMETPUYECKUX H
¢usnueckux 3amay. [IpuMeHSTH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AJI HAXOXACHUA JJIMH U YTJIOB

6.7

Ilonp30BaThCI METOAOM KOOpAUHAT Ha IIJIOCKOCTHU, IPUMCHATL €TI0 B

PCIICHUU TCOMCTPUUCCKUX U NPAKTHUYICCKUX 3a/lavd

6.8

Biagers NOHATHMSAMH  IPaBUIBHOTO  MHOIOYI'OJIBHMKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI JYI'M OKPY>KHOCTH M pPaJMaHHOW Mepsl yria,
YMETh BBIYMCIATH ILIOAAbL Kpyra M ero vacred. lIpumensars

IMOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavaXx

6.9

Haxoautb ocu win LEHTpbl CUMMETpUH GUTYpP, TPUMEHSThH IBUXKEHUS

IIJIOCKOCTHU B HpOCTCﬁMHX cryvasax

6.10

HpI/IMeHHTb INOJIYYCHHBIC  3HaHHWAd Ha  IIPAKTUKEC —  CTPOUTH
MaAaTEMAaTUYCCKUEC MOJACIN AJIA 3aJa4d peaHBHOfI JKU3HU U IIPOBOIUTH
COOTBCTCTBYIOIIHUEC  BBIUUCICHUA C THPHUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPUYECKMX (YHKIMKA (MONB3YysACh, TAE€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
6 I'eomerpus
Hauanbnsie nonsatus reomerpun. Touka, npsimasi, OTpe3oK, Jiyd. Yros. Buusl
6.1 yrioB. BepTukanbHbie W cMexHble yribl. buccektpuca yrna. Jlomanas,
MHOTOyroJbHUK. [[apanienbHOCTh U NEPHEHANKYISIPHOCTD MTPSIMBIX
6.9 Cummerpuunbie  urypbl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETpHH.
' [IpuMepsl CHMMETPUH B OKpPYKArOLIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUS C TOMOINBI0 LHUPKYJS U JIMHEWKU. TpeyroibHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOeIpeHHBIE W PaBHOCTOPOHHUIN  TpeyroibHHKH. HepaBeHCTBO
' TPEYTOJIbHUKA
65 CpoiicTBA W TIPU3HAKUM PaBHOOEIPEHHOTO TpeyroyibHHUKA. [Ipu3HaKM
' pPaBEHCTBA TPEYTOJIbHUKOB
60 CBoiicTBa U NMPU3HAKYU MAPAUIETbHBIX TPsAMBIX. CyMMa yTiioB TPEYTrOJIbHHUKA.
' Bremnue yriel TpeyroibHUKa
[IpsiMoyronbHblid  TpeyrojibHUK. CBOHCTBO MeAMAHBl MIPSIMOYTOJBHOIO
6.7 TpEyroJibHUKa, TPOBEAEHHOM K runoreHy3e. llpu3Haku paBeHCTBa
' MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTrOJIbHBIN TPEYTrOJIBHUK C YIJIOM B
30°
HepaBeHnctBa B reomeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonblneM yrie © OONbIIEH CTOPOHE
TpeyroibHuKa. [lepnenaukyisip U HaKJIOHHAs
6.9 l'eomerpuueckoe MecTo TOYeK. buccekrpuca yriia u  CepeaUHHBIN
' MEePHEHANKYIISIP K OTPE3KY KaKk FTEOMETPUUECKHE MECTa TOUYEK
OkpyXHOCTb W Kpyr, XopJla M JuaMeTp, HUX cBoiicTBa. B3aumHoe
6.10 pacrojioKeHUEe OKpPY)KHOCTH | TpsMoi. KacatenmbHas © cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIHCAHHAs B yroj. BrnucaHHas W ONUCAaHHAs OKPY>KHOCTHU




TPEYTOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6 I'eomerpust

6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpat, UX IPU3HAKU U CBOMCTBA

6.3 Tpanenus, paBHOOOKas Tparnenus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

6.4 Meron yasoenust menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TeopeMa O IMPONOPUUOHAIBHBIX OTPE3Kax

6.5 CpenHue MMHUM TPEyroJabHUKA U Tpanenuu. LlenTp Macc TpeyronbsHuKa

6.6 [Tonobue TpeyronbHUKOB, Ko3pduuueHt nonodus. IlpusHaku mnomodus
' TpeyroyibHUKOB. [IpruMeHeHre noqooust npu peleHny NPakTHYECKUX 3a/1ad

6.7 @opmynbl AN [UIOMIAAM  TPEyrojbHHKa, MapajuiesorpamMmma, pomba u
' Tpaneuuu

6. CpoiictBa mIomaae reoMmerpuueckux ¢uryp. OTHOIICHHE ILIOIMAaeH
' noJ00HBIX Uryp

6.9 Brluucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYAaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHUH
' MIPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHF€HC OCTpPOrO yria HpSMOYTOJIbHOTO TpPEyroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. [pHUrOHOMETpUYECKHE
¢yskuuu yrinos B 30°, 45° u 60°

6.12 BrnucanHbple M LEHTpasJbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOpIOM.
' VYTIibl MEXAY XOpIaMU U CEKYIIUMU

6.13 BrniycaHHbIe ¥ ONMCAaHHBIE YETHIPEXYTOIBHUKHI

6.14 B3aumHoe pacnonoxenue IByX OKpyxkHocTedl. Kacanume oxkpyxHOCTEH.

OOm1re KacaTenbHBIE K IBYM OKPYKHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, xocunyc, TaureHc yriaos ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXAeCcTBO. POPMYIIBI IPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. Peienue
6.2 INPAaKTUYECKUX 3aJjad C MHCIOJIb30BAHMEM TEOPEMbl KOCHHYCOB M TEOPEMbI
CHUHYCOB
6.3 [TpeobpazoBanne nomoous. [1o1001e COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Mpou3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
' CEeKYUIMX, TeOpeMa O KBaJipaTe KacaTeIbHOH
Bekrop,  mnmmHa  (MOXynb)  BEKTOpa,  COHAIIPABICHHbIE  BEKTOPHI,
. MPOTHBOIOJIOXKHO  HANpaBICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpaly HaJl BeKTopamu. PasiiokeHue BeKTopa Mo IByM
HEKOJUTMHEAPHBIM BEKTOpaM
- Koopaunatel Bektopa. CranspHOE NMPOW3BEICHHE BEKTOPOB, MPUMEHEHHUE IS
' HaXOJKJCHHUS JJIUH U YTIIOB
JlexkapTOBBI KOOpAMHATHI Ha IUIOCKOCTH. YpPaBHEHUS MPSIMON U OKPY>KHOCTHU B
6.7 KOOp/IMHATAaX, NepeceYeHue OKPYKHOCTEH U MpsMbIX. MeToa KOOpAMHAT U €ero
IpUMEHEHUE
6.8 IIpaBuiibHBIE MHOTOYTOJIBHUKH
69 JmHa okpykHOCTH. I'pagycHas u paguaHHas Mepa yriia, BHIYUCICHUE [UTHH IyT
' OKPY’KHOCTEMN
6.10 [Tnomane kpyra, ceKkTopa, CerMeHTa
6.11 JIBI)KEHUS] IUIOCKOCTM W BHYTPEHHHE CUMMETpUM QUryp (3JIeMEHTapHbIe

npeacrasienus). [lapamnensusiit neperoc. [loBopor




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUWSI OCHOBHOM OFPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsieMoOro
TpedoBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOTrPaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHose PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepalvd HaJ MHOXECTBAMH; YMEHHE ONEPUPOBATH IOHATUSMH:
rpad, cBs3HBIN rpad, AepeBO, MK, MPUMEHATh UX HPU PELICHUU
3aJla4; yMEHHE HCIOJIb30BaTh rpaduueckoe MmpeiCTaBIeHHe MHOXKECTB
JUI OIIMCAHMsI pEaJIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUH 3a1ady

U3 Apyrux y‘{e6HLIX npeaAMCTOB

YMeHue onepupoBath NOHATHUSAMHU: OINpEENIEHUE, akCuoMa, TeopeMa,
JIOKA3aTeNIbCTBO; YMEHUE pAaClO3HaBaTh HUCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUS BBICKa3bIBaHUM

YMeHHE onepupoBaTh MOHATHAMH: HAaTypaJIbHOE 4YHCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypalbHBIX YHCET, IPU3HAKU
JETUMOCTH, IEJI0€ YUCIIO, MOAYJIb YHCIA, OOBIKHOBEHHas IpoOb M
JecaTu4Has ApoOb, CTaHIAPTHBIA BUJ YHUCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apu(MEeTHUYeCKUd KBAJAPATHBIM KOPEHB;
YMEHHE  BBIIOJHATH JEUCTBUS C  4YHCIAMHM, CpPaBHUBAaTb U
YIOPSIOYMBATh YHWCIA, IPEACTABIATH 4YHUCIA HAa KOOPAWHATHOM
IPSIMOM, OKPYIVISTh YHCIA; YMEHHE JejaTb NPUKUAKY U OLECHKY

pe3yJibTaTa BBIYMCIICHUM

YMeHue onepupoBaTh MOHATUSIMHU: CTENEHb C LENBIM IOKa3aTeleM,
apudmeTnyeckuil KBaJApaTHBIA KOpPEHb, MHOTOYJICH, aireOpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEeHU
0oJbllle €IWHUIBI, YMEHHE BBINOTHATH pacuérel Mo Qopmyram,
npeoOpa3oBaHusl IENBIX, JPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSMH, Pa3jI0OKEHHE MHOTOYJIEHAa Ha MHOMKUTENH, B
TOM 4YHCIIE C HCIOJb30BaHUEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaJApaTa CYMMBI U pa3HOCTU

YMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, YHMCIOBOE€ HEPABEHCTBO, HEPABCHCTBO C
IIEPEMEHHOM; yMEHUE pellaTh JIMHEHMHBbIE M KBAJpPaTHbIE ypaBHEHMS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS C OJHOM INEpeMEHHOH, CHCTEMBI
JBYX JUHEHHBIX YPAaBHECHHH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUN 3aa4 U3 IPYTUX MPEeIMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMyI0 M KOOPAWHATHYIO TUIOCKOCTH JUIS HM300paKEHUsS pElIeHUN

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAME: QyHKIHS, Tpaduk QyHKINU, HYTIU
byHKIHY, MIPOMEKYTKHU 3HAKOIIOCTOSHCTBA, MPOMEXYTKHU
BO3pacTaHus, YOBIBaHWS, HaWOOJbIIEC M HAUMCHBIICE 3HAYCHUS
¢byHKUIMY; yMEHHE OIIEpPUPOBATH MOHATHUSAMH: npsiMast
MPONOPIMOHATLHOCTD, JTHHEWHAs (QYHKIUS, KBaJApaTudHas (yHKIHS,
oOpaTHasi MPOMOPIMOHALHOCT, TMapaboiia, rurepoosia; yMeHHe
CTPOUTH TpaPuKH QYHKIIUI, UCIIOTH30BATh TPAPUKH JIJIS ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS pEIICHHS 3a7ad U3 APYTUX
YY4eOHBIX TIPEJAMETOB W PEATbHOW IKM3HH, YyMEHHE BBIPAXKATh

(dbopMyIIaMu 3aBHCUMOCTH MEXKIY BETUYUHAMU

Ymenue OIIepupOBAThH MOHITHUSIMU: MIOCJIEZI0BATEIBHOCTb,
apupmeTnyeckass M TeoMeTpuYecKkas  IPOrpeccuu;  yMEHue
UCIOJIb30BaTh CBOICTBA MOCIIEAOBATEILHOCTEH, (HOPMYIBI CyMMBI U
o0Iero 4jeHa MpH peleHUM 3ajad, B TOM 4YMCJe 3a/1ad U3 JIPYTUux

Y4EOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLICHTHI,
JIOMU W 4YacTH, IBWXKEHHE, PadOTy, IEHy TOBapOB M CTOMMOCTh
MOKYIIOK M yCIIyT, HAJIOTH, 33J1a4¥ U3 00JIaCTH yIPABJICHHS JIMYHBIMU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHME  COCTaBIIATh  BBIPAXKEHHUS,
YpPaBHEHUS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHUIO  3aJlayu,
UCCIIEIOBATh MOJMyYEHHOE PEIIEHUE W OLEHUBAThH MPaBAONOA00HOCTh

MOJTyYEHHBIX Pe3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUIYpa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPECHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBIM TPeyrojbHHUK,

MEauaHa, 6I/ICCCKTpI/Ica N BBICOTA TPCYT'OJIbHUKA, HCTLIpéXyT OJIbHHUK,




napajieliorpaMM, poMO, TPSIMOYTOJNBHUK, KBajJpaT, TpAICIHs;
OKPY’KHOCTb, KpyT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymeHue pelarh 3ajJadd, B TOM YHCJIE U3 MOBCEIHEBHOMN
KU3HM, HAa HAXOXICHUE I'€OMETPUYECKUX BEIMYUH C IPUMEHEHHEM

M3YUYEHHBIX CBOUCTB PUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh U MNEPHEHAUKYJISPHOCTh MPSIMBIX,
Yroil MEXIy MpsSMBIMH, MEPHeHIUKYISp, HAKJIOHHAs, MPOEKIIHUs,
nogobue ¢puryp, nogo0HbIEe TPEYTOJbHUKH, CAMMETPHUS OTHOCUTENBHO
TOYKH W TPAMOH; YMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napauieIbHOCTh M MEPIEHIUKYISIPHOCTD MPSMBIX B

OKpY>KarolleM Mupe

11

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSIHUE, YIoj
(BesqiMuMHA yTIila, CUHYC U KOCHUHYC YIJla TPEyrojbHHKA), IUIOLIA/ib;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYIKaIOIIEM
MHUpE; YMEHHE NpPHUMEHATh (OpMyIbl TepuMeTpa U IUIOIAAU
MHOTI'OYTOJIbHUKOB, JJUHBI OKPYXHOCTH M IUIOIIAJU Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuleNienuea; yMEHHE NPUMEHSATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHHS  JUIS

BBIYMCIICHHS IJTUH, PACCTOSTHUM, TII0IAIeH

12

Ymenue u3zo0pakaTh IUIOCKME (UIYyppl W UX KOMOMHAIH,
MIPOCTPAHCTBEHHbIE (QUIYPBl OT pPYyKH, C MOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIJIHU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHe  onepupoBaTb MOHATHSAMH: IPSAMOYTOJIBHAsL — CUCTEMa
KOOPAMHAT, KOOPAWUHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIO, CKAISAPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHUE HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI I IIPEACTABICHUS
JNaHHBIX M pELIeHUs 3aJady, B TOM YHCJIE M3 JPYIHUX Yy4eOHBIX

npeaAMETOB U peanLHoﬁ KHU3HHU

14

YMeHHe OmepupoBaTh MOHATHSAMHU: CTOJOWKOBBIE M  KPYTOBBIE
TUarpaMMbl, TaONWIBI, CpeaHee  apupMETHYecKoe, MeauaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYCHHWS, pa3MaX YHCIOBOrO Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  IpeoOpa3oBHIBATH




WHPOpPMAILIKIO, TPEICTABICHHYI0 B TaONMIAaX W Ha JUarpaMmax,
OTPaXKaIOLyl0 CBOMCTBA M XAPAKTEPUCTHKU PEAJIbHBIX IPOLECCOB U
ABJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEIUYHMHBI B

OKpY’KaIoIIeM MHpPE

15

YMeHue omnepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIy4YyalHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OTBITa, CIy4YailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHHE HaXOAWTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEeIlIaTh
3aJja4yl METOJIOM OPTraHW30BaHHOTO IMepedopa U C HUCHOJIb30BAHUEM
MpaBWJIa YMHOXXEHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEaTbHBIX
COOBITUN U SIBICHUN, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHIA B OKPYXAlOIIeM MHPE U B KH3HU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBIOMpaTh MOAXOAALIMA W3yYEHHBIH METOJ| Ul pPEeLICHUs
3aJla4¥, NPUBOIUTH IPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHU B
UCKYCCTBE, OIMCBIBATH OTHAEIbHBIC BBIAAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAayKH, HPUBOIUTH
IIPUMEPBl MATEMAaTHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMUPHOM UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COePKAHUSA

1 Yucna v BBIYUCIICHUS

11 HarypanbHble u nensle uncia. [Ipu3Haku AeIMMOCTH HEIbIX YUCE

1o OOBIKHOBEHHBIE W JICCATHYHBIE  JpOOHM,  TIPOICHTHI, OECKOHEUYHEBIE
' nepUoANYECcKUe Jpoou

13 Panmonanpubie  ymcina. ApudpMeTHYECKHE ONepalud C  palrdoOHATbHBIMU
' YUCIAMHU

14 JeiictButenpHbple uMcna. ApupMETHUECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
. YUCIAMHU

15 [TpuOnk€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJIEHUS, NPUKUAKA U OIEHKA
' pe3yibTaTa BBIYUCICHUN
2 AnreOpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKeHUS (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ uensiM TokaszareneM. CTeneHb € palMOHAJIBHBIM ITOKa3aTelIeM.
' CBoiicTBa cTENEHU

2.3 MHorowieHb!

24 Anrebpanueckast 1poOb

25 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HenictBust c
' apuMEeTHUYECKUMU KOPHSIMH HATypaIbHOU CTCTICHH
3 YpaBHEHUs U HEPAaBEHCTBA

31 Llensle u npoOHO-panMOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

39 Llenpie u npoOHO-paniOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 PemieHne TeKCTOBBIX 3a7a4
4 YucioBble NOCIEI0BATEIBHOCTH

4.1 ITocienoBaTeabHOCTH, CIIOCOOBI 3a1aHUs TTOCIEA0BATEILHOCTEN




Apudpmernueckass U reomerpuyeckas mnporpeccun. Dopmysa  CIOXKHBIX

4.2
MIPOLIEHTOB
5 OyHKIUN
@Oyukius, crnocodbl  3amanus  QyHkuumu. [padpuk  Qynkumu.  OO6macth
ompeieNICHUs 1 MHOXKECTBO 3HaueHui QpyHkiuu. Hynu ¢yakuuu. [TpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (yHKUMU. MaKcUMyMbl U
MUHUMYMBl (pyHKIMH. Haunbosbliee m HauMeHbllee 3HaueHUE (YHKIMM Ha
POMEKYTKE
6 KoopanHatel Ha IpSIMON M IIIIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlexapTOBBI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U uX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoOroyrojasHuKu
7.4 OKpYXHOCTh M KPYT
7.5 H3mepenne reoMeTpuuecKux BETMUUH
7.6 BexTopsl Ha miockocTu
8 BeposITHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YUEHUKA
* Maremaruka. ['eomerpus: 7 - 9-e kiacchel: 6a30BbIi YPOBEHB: yueOHUK; 14-¢
n3nanue, nepepadoranHoe Aranacsia JI.C., byty3os B.®., Kagomies C.b. u ap.
AxnmonepHoe o0mectBo «M3aarenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

e lHbopMaMOHHO-METOINYSCKOE MICHMO 00 0COOCHHOCTSIX IIPETI0IaBaHUS
yueOHoro npeamera «Maremaruka» B 2025/2026 yuyeOHOM roty
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeToauuecKue peKOMEHIAIINM IO CO3/IAaHUI0 KJIACCOB TEXHOJIOTMYECKOTO 1
€CTECTBEHHO-HAYYHOTO NIPOodHIIeH U KIIACCOB C YIITyOJICHHBIM U3yUEeHUEM
MaTeMaTHUKH, GU3NKU, XUMHUH, OUOJIOTHH B 00IIE00pa30BaTEIHHBIX
OpraHU3aIugIX C UCMOIb30BaHNEM UHPPACTPYKTYPhI, CO3IaHHON B paMKax
HaluoHanbHOro npoekra «OopazoBanue» (KBantopuymsl, [T-kyOsl, Touku
pocta u jip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e COOpHHMK TUITOBBIX 3aIaHUM JIJIS1 TEKYIIETO OLIEHUBAHUS MO0 YYEOHBIM
npeameram «Marematukay u « MapopmaTtukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank _zadanij_matematika informatika_2024.pdf

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubnmoreka [1OK https://m.edsoo.ru/

2. SIKimacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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