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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yueOHOro Kypca «l'eomerpusi» it oOydYarommxcs ¢
3aIepKKON rcuxuyeckoro pasButus (nanee — 3I[IP) Ha ypoBHE OCHOBHOIO
o01ero 00pa3oBaHus COCTaBJIEHAa HA OCHOBE

. denepaabHOro rocyJapCcTBEHHOr0 00pa30BaTENLHOTO CTaHIaPTa OCHOBHOIO
obmero ob6pazoanus (IIpuka3 Munnpocsemenuss Poccun ot 31.05.2021 1. Neo
287) (nanee — ®I'OC 000),

. denepanbHON aganTUPOBAHHONW 00pa30BaTEIBHOM MPOrpPaMMbl OCHOBHOTO
oOmiero oOpa3oBaHusl JUIsl OOYYArOMIMXCS C OTPAHMYCHHBIMHU BO3MOKHOCTSIMU
3n0poBbs (IIpukaz Munnpocsemenust Poccuu ot 24 nHosiops 2022 r. Ne 1025),

. ®denepanibHON paboyelt mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
ydueOHOMY npeaMery «MareMaTukay,

. denepaibHOM TpOrpaMMbl BOCHUTAHUS, C YYETOM PACHPEACIICHHBIX 10
KJlaccaM TpOBEpsieMbIX TpeOoBaHUM K pe3yibTaTaM ocBoeHuss DenepaibHOU
aJanTHPOBAHHOW  00pa30oBaTeNbHOW  MPOTpaMMbl ~ OCHOBHOTO  OOIIEro
oOpazoBaHus 17151 00YHArOIINXCS C 3a/IEPKKON ICUXUUYECKOTO Pa3BUTHS.

C UBMEHEHUSIMU, YTBEPKAECHHBIMU:

. ITpukazom MuHuctepcTtBa mnpocBenieHuss Poccuiickoin d@enepauuu OT &
okTsa0pst 2025 r. Ne 729 "O BHeceHMM HM3MEHEHUU B HEKOTOPBIE MPHUKA3bI
MunucrepctBa  npocBenieHuss  Poccumiickori  ®Denpepanuu, — Kacarougecs
denepanbHbIX 00pa30BaTEIbHBIX MPOrPaMM HAYaJIBLHOTO OOIIETo 00pa3oBaHUS,
OCHOBHOTO 00IIIeT0 00pa30BaHMs M CPEIHETO 001Iero oopasoBanus";

. IIpukazom MununcrepcrBa mnpocsemenus Poccniickon ®denepannu ot 10
HOs1Opss 2025 1. Ne 808 "O BHECeHMM HW3MEHEHUH B HEKOTOPBIE IPHUKa3bI
MunucrepctBa  mpocBemieHuss  Poccuiickont  @enepaunu, — Kacaromumecs
(denepanbHbIX 00pa30BaTEIbHBIX MPOrpaMM HA4YaJIbHOTO OOIIEro oOpa3oBaHus,
OCHOBHOT'O 00I1IeTO 00pa30BaHUsI U CPEeIHETo 00111ero oOpasoBaHus"

B paboueit mporpamme yuTeHbl HIed U ToJioxkeHus KoHienuuu pa3BUTHS
MateMaTudeckoro oopazoBanus B Poccutickoit deneparmm.

l'eomeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/EJIOB IIKOJbHOW MAaTEMaTHKH,
UMEIOIINNA CBOEH 1ENbI0 00ECIeUnTh M3YyYEeHUE CBOMCTB M Pa3MepoB QUryp, HX
OTHOUIEHWH M B3aUMHOE pACIOJIOKEHUE, ONUPAEeTCsl Ha JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o01rero 00pa3oBaHus 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS MPOBOIUTH
JIOKa3aTEIbHBIE PACCYKICHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
UCTUHHBIC YTBEPXKJCHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TMPOBOJUTH
paccykJeHuss «OT TPOTUBHOIO», OTJIWYaTh CBOWMCTBA OT  MPHU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKIACHUSI.

BTopoii 1enp0 M3yyeHHsS TEOMETPUU SIBISETCS MCIOJIb30BAHHE €€ Kak
WHCTPYMEHTa TNPH PENIEHWHU KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTpPEYAIOIIMXCS B peaidbHOM ku3HU. OOydarouuiicss AOHKEH HayYUThCs
ONpPENeNIUTh T€OMETPUUYECKYI0 (UTypy, OMHUCATh CIOBAaMU JAHHBIA YEPTEXK WU



PUCYHOK, HAWTH TJIOMIAh 3€MEIBHOTO yUacTKa, paCCUUTATh HEOOXOIUMYIO JITUHY
OTNITOBOJIOKOHHOTO Kabeysi Wiu TpeOyemble pa3Mepbl rapaxa Jyisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTENIbHASL JTUHUS B U3YUYEHUU T€OMETPHUHU.
[Ipu pemreHnn 3amad MPAKTUYECKOTO XapakTepa OOyYaArOIIMIACS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIM pEANbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO TOAYEPKUBATH CBSI3M TE€OMETPUU C APYTUMU Yy4eOHBIMU
npeIMEeTaMHi, MOTUBUPOBATh MCIOJb30BaTh OMPEACIIEHUS T€OMETPUUECKUX (PUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYECHHBIX yMEHUN B (U3UKE U
TEXHUKE. OTH CBA3W HauOosiee SPKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» U «Teopema
[Tudaropar.

VYuebnpiii kypc «l'eomeTpus» BKIIOYAET CICIYIONIUE OCHOBHBIC pa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX CBoOWcTBa», «l3mepenue
FEOMETPUYECKUX  BEIUYMH», «JleKapTOBbl KOOpPAMHATBI HA  IUIOCKOCTH»,
«Bekrops», «/IBrxkenus miuockoctu», «lIpeodpazoBanust mogoous».

Ha n3yuenue yuebnoro kypca «I'eomerpus» orBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henentw), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJjacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPXAHME OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reoMerpun. Touka, psiMasi, OTPE30K, Jyd. Yroa. Buasl
yriioB. BeprukambHbele © cMexHbIE yIUIBl. buccexkrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M IEPIIEHIUKYIIAPHOCTD NPSMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOECHMUSI C NOMOIUBI0 LUPKYJIS W JUHEHWKH. TpEyrojbHUK.
Bricorta, Mmennana, buccekTpuca, UX CBOWCTBA.

PaBHOOenpeHHBIE ¥  PaBHOCTOPOHHHM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TNpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeNbHBIX NPsAMBIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuUKa.

IIpsmMoyronbHblli  TpeyroiapHuUK. CBOWCTBO MeAWaHbl NPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TpEYronbHUK € yriioMm B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

I'eomeTpuueckoe MecTo TOYEK. buccekTpuca yriaa © - CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKAE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XOpJa M JHaMeTp, HUX CBOMCTBAa. B3anmnoe
pacIoJIOKEHUE OKPYKHOCTH M mpsAMon. KacarenbHas M cexylnas K OKPY»KHOCTH.
OKpy’XKHOCTb, BIHMCaHHAas B Yrojl. BrnucaHHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapannenorpamM, ero npu3Haku U CBOMCTBA. YacTHbIE
ClIy4au TapajijIeiorpaMMOB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX TPU3HAKHA U
cBoiictBa. Tpamenwsi, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M TNPU3HAKU.
[IpsimoyrosbHas Tpanenus.

Meron yaBoenuss meauansbl. LlenTtpanbsHas cummetrpus. Teopema Daneca u
TEOpeEMa O MPOMOPUHUOHAIBHBIX OTPE3KAX.

CpenHue JTUHUM TPEYroJibHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHHKA.

[TogoOue TtpeyroapHukoB, kKodhdumumeHnt mnomaodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHue moqo0us npu peieHuy NpakTUYeCKUX 3a/1ay.



CaoiictBa momaneid reoMerpudeckux ¢uryp. DopMmynbl i TUIOMIATU
TpPEeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
n0100HBIX QUTYP.

Brruucnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
IIPAKTUYECKUX 3a/1a4.

CuHycC, KOCHHYC, TaHI'€HC OCTPOrO yIJIa IPSMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpuroHomerpuyeckue (GyHKIUU
yrioB B 30, 45 u 60°.

BrnucanHble M UEHTpajbHBIE YIUIBI, YIOJl MEXKAY KacaTelIbHOW M XOpIOM.
Yriel  MexIy ~ XopJaMuM M CEeKylUMMU. BrnucaHHble U ONKMCaHHbIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmosiokeHne AByX OKpyxkHocten. Kacanwme

OKpy>kHOCTeH. OOIIHe KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yriaoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne tpeyronbHuKOB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYecKMX 3aJad C HCIOJb30BAHUEM TEOPEMBbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

[Ipeo6pazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpPEMa O KBaJIpaTe KacaTeabHOM.

Bektop, anuHa  (MOAynb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOKHO  HAIlpaBJIEHHbIE  BEKTOPBL, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpAllMM HAJ BEKTOpamu. Pa3nojkeHne BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BexTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y pPaBHEHUs NPSIMON U OKPYKHOCTH
B KOOpJMHATAX, [IEPECEUEHNE OKPYKHOCTEH M NpsIMbIX. MeTo1 KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBunpHBIE MHOTOYroJIbHMKM. JlnmmHa OKpyKHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIUMCIEHUE IJUH Ayr OKpykHOocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHHs TUIOCKOCTH M BHYTPEHHUE CHUMMeETpuH ¢Guryp (daeMeHTapHbIe
npeacrasienus). [lapannensubiii nepeHoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«"eomeTpus» XapaKTEPHU3YHOTCH:

1) maTpuoTHyeckoe BOCIMTAHHE:

IPOSIBJIECHWEM MHTEpeca K TMPOHUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCHUMCKHMX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEAM3aLUU €TI0
npaB, MpPEICTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATUUECKHUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IESTEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HaINpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpOoQecCHOHaIbHON
NEATENBbHOCTH M PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXICHUN, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl dYeloBeYeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH U1 Pa3BUTHUS LMBUIIU3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUINMMH HABBIKAMHU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnmueckoe BocnuTanme, (GpopmMupoBaHHE KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3710pOBbS, BEJICHHUS  3J0pOBOTO  oOpa3a JKM3HM  (3I0pOBOE  MHUTAHMHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHM M OTHbIXa, perynsapHas Qusnyeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBblKa pedIEKCUHU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpHUEHTAaIlMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM IS pEeIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Cpeapl, IIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) ajpanranusa K M3MEHAKINUMCH YCJOBHAM COLMAJBHON U NPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIMpOBaTh UJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0  CHUTYyallMlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHCTBUsS, (OPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jjoruyeckue aeiicTBUA:

e BBIABJIATH U XAPAKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKH MATEMATHYECKHX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAYy NOHATUAMH, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAHABIMBATH  CYLICCTBEHHBIM  NpPHU3HAK
KJaccu(uKanuu, OCHOBaHUS Mg OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3;

e BOCIPUHHMATh, (QOPMYIUPOBATH U  NPeoOpa3oOBBIBATh  CYXKICHMS:
yTBEpJAUTENbHbIE U OTpULATENIbHbIE, €IWHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKkTaX, JAaHHBIX, HAONIOACHHUSAX U YTBEPXKICHHSIX,
npeaiaraTh KpUTEPHUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

pa3dupaTh J10Ka3aTeIhCTBA MAaTEMAaTHYECKUX YTBEP)KICHUHU (MIpsIMBbIE W OT
IPOTUBHOI0), TPOBOJIUTH CAaMOCTOSATEIHLHO HECIOXHBIC J0KA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS,
BBIOMpATh CIIOCOO pemieHus y4eOHOM 3amadu (CpaBHHUBATh HECKOJIBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HauOONee TMOAXOMANMH C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble HCCJIea0BaTCIbCKUE I[eﬁCTBHﬂI

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUSA,
(GOopMyIMpOBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOPEUHE, IPOOIeMYy,
CaMOCTOSATENIbHO YCTaHABJIMBaTh HMCKOMOE M JaHHOE, (HOPMHPOBATH
TUTIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

MPOBOJIUTH TI0O CaMOCTOATEILHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTEeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;
CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHUS M BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOJIOCHMS, HWCCIICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
ITOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIECHHIA,

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpOIECCa, a TakKKe BBIJIBUTaTh
MIPEIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HWH(GOpPMAllMU, JaHHBIX,
HEOOXOIMMBIX JUJISl pELICHUs 3a/1a4U;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
uH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BBIOMpATh (OpMY MpEACTaBICHUS HHPOPMALMH U HIUIIOCTPUPOBATH
pemraemMbie  3a7aydl  CXeMaMH, IuarpaMMmamMu, WHOW Trpadukod W UX
KOMOMHAIIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSM, MPEATIOKEHHBIM
y4uTeNIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIIPUHUMATh U (hOPMYIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOILEeHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3a/layu, KOMMEHTUPOBATh MOJYyUYEHHbIN pe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYLIECTBY OOCYX/1a€MON TEMBI,
poOJIeMBI, periaeMoi 3ajaur, BbICKa3bIBaTh WUJIEU, HALIEJIECHHbIE HA MOUCK
pELIeHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHAMH JIPYTHUX
YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3jMuue U CXOJCTBO IMO3MLHN, B
KOppPEKTHOU popme hopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
MPEACTABIISTh pe3ynbTarbl  pEeLIeHUs 3a]1a4H, IKCIIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTa, CAMOCTOSITENIbHO BbIOUpATh (hOpMAT BBICTYIICHUS
¢ y4€TOM 3aj1ay Mpe3eHTal1 U 0COOEHHOCTEN ayUTOPHH;

IOHMMAaTh U UCIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON
pabOThI NpU PEIIEHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MIPUHUMATh LEJIb COBMECTHOHN AESITENbHOCTH, IUIAHUPOBATH OPTraHHU3ALUIO
COBMECTHON paloOThI, pacmpenensiTh BUIbl paboOT, JOroBapuBaThCA,
o0cCyXJaTh IpPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYyNIOBBIX (opmax paboTsl (0OCyXaeHus, 0oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBbI U IPYTHUE), BBIIOJIHATH CBOIO YaCTh PabOTHI
U KOOPIMHHPOBAaTh CBOM JEHWCTBHS C JPYITMMU WICHAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe HeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pELIeHMs 3afaud (WIH ero
4acTh), BBIOMpATh CIIOCOO peUIeHHs] ¢ Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BApUAHTHI pEUIEHUI C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJ'IL, AMOIHUOHAJIbHbIN UHTEJJIEKT:

BJIAIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

MPEBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJCHHBIX OMIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABIECHHON LEIU U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS IIEJIH,
HaxXOJUTh OIMKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K kxoHiy oOydenuss B 7 kJacce OOyYaroOIIMIICS TOJYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacno3naBaTh M3ydeHHBIE Te€OMETPUYCCKHE (QHUTYPBI, ONPEHCIATh HX
B3aMMHOE PAacCIlOJIOKCHHE, HM300pakaTh TreoMeTpuueckue (UTyphl, BBITIOIHATH
YEpTEXKU MO YCIOBHUIO 3adadyu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1aun Ha BEIYMCIEHHUE JJIMH OTPE3KOB U BEJIUYWH YTJIOB.

Jlenate TpyOyIO OIICHKY JIMHEHHBIX W YTJOBBIX BEJIMYHMH IPEIMETOB B
peanbHOM JKM3HHM, pa3MepoOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCd mNpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
IIPU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3aa4.

[IpoBOAUTE JTOTMYECKUE PACCYXKICHUS C MCIIOJIb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCsd NpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHBI, MPOBECAEHHOM K  THUIOTEHY3€  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensaTh napajieabHOCTh MPSMBIX C TTOMOIIBIO YIJIOB, KOTOpPHIE 00pa3yeT
¢ HUMHM cekymas. OnpenensarTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBI) PaBEHCTBA
PACCTOSHAM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemrars 3amaun Ha KileTdaroi Oymare.

[IpoBOaUTH BBHIYMCICHUS W HAXOJUTh YHCIOBbIE M OYyKBEHHBIC 3HAUYCHHS
VIJIOB B TE€OMETPUYECKHMX 3aJayax C HCIOJIb30BAHHMEM CYMMBI  YTJIOB
TPEYTrOJLHUKOB M MHOI'OYT'OJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX MpH
MIEPECEUCHUH [JBYX IapaJUICIbHBIX IMPSAMBIX CeKyuled. Pemare mnpakTtuueckue
3aJ1a4l Ha HAaXOXJCHUE YTJIOB.

Bnagete MOHSATHEM TEOMETPUUECKOTO MECTa TOYEK. YMETh OIpEIeaTh
OMCCEKTPUCY yIJia U CEPEIMHHBIN MEPICHANKYISP K OTPE3KYy KaKk T€OMETPUUECKUE
MeCTa TOYCK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPY>KHOCTH, IMOJIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOMCTBA MPHU
pellieHuu 3a1a4.

Bnagete moHsiTHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBarhes akTamMu O TOM, UYTO OUCCEKTPHUCHI YTIJIOB
TPEYrOJbHUKA TMEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEIMHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers noHsTHEM KacaTeIbHOW K OKPY>KHOCTHU, MOJIb30BaTHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.



[Tonp30BaThCA MPOCTEUIIMMU F€OMETPUUECKMMU HEPABEHCTBAMH, ITOHUMATH
UX IIPAKTUYECKUU CMBICI.

[IpoBOUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C MOMOLIBIO HUPKYJIS U
JIMHENKH.

K xonimy oOydenuss B 8 KJjacce o0Oyd4aroumuics TMOMYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MI0JI30BAThCS UX CBOMCTBAMU IPH PELIEHUU T€OMETPUUECKUX 3aau.

[IpuMeHsTh CBOWCTBA TOUKM NEPECEYEHUsT MEIHUAH TPEYrojibHHKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

Bnaners nonsATHEM CpeaHEN JIMHUM TPEYTOJbHHUKA U TpPanelUuH, TPUMEHATh
UX CBOWCTBA NpPU PELICHUM TeoMeTpuyeckux 3azad. llomp3oBaTbes TeopeMoi
dasieca ¥ TEOPEMOU O TPOMOPLMOHATIBHBIX OTPE3KAX, IPUMEHATh UX IS PELICHUS
MPaKTUYECKUX 3a/1a4.

[IpuMeHsaTh npU3HAKKU MO00US TPEYTOJbHUKOB B PEICHUU F€OMETPUUECKHUX
3azay.

[Tonb3oBaTbea Teopemoit Iludaropa it pemieHuss TEOMETPUUYECKHX U
npakTuueckux 3agad. CTpoUTh MaTEMaTUYECKyl0 MOJENIb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATENIbHO JeNaTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JTUHBI.

Brnaners noHATHSAMM CHHycCa, KOCMHYCa W TaHI€HCa OCTPOro yria
IPsIMOYTOJIBHOTO TpeyrojbHuKa. [10/1b30BaThCS 3TUMM MOHATUSMU JJIsl pELICHUS
IPAKTUYECKUX 3a/]a4.

Brruucnars (pa3nauuHbIMUA crioco0amu) IUIOMIaAb TPEYTOJbHUKA U TUIONIAAN
MHOTOYTOJIbHBIX ~ (Guryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh MOTydYeHHBIE YMEHHS B MPAKTUYCCKUX 3a7a4ax.

Brnagers NOHATHSMH BIHMCAHHOIO W LEHTPAIbHOTO YIJIA, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKyLIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJbHUKA, MPUMEHSATH CBOWCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MIPU PELICHUH 3a]1ay.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTUYECKUeE
MOJENH ISl 3a/1a4 pEeAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpUMEHEHUEM TMOAO0OMS U TPUTOHOMETPHUH (TMOJB3YACh, A€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K xoHuy oOydenuss B 9 kJjacce oOydYarolUiCs TOJYUYUT CIIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOIIIBIO PA3JIMYHbIE BJEMEHTHI MPSMOYIOJBHOTO TPEYroJIbHUKA («pElIeHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNIbKYJIATOPA) AJITUHBI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM U1 HAxXO0KICHUS COOTHOUIEHWH MEXIy TPUIOHOMETPUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB U1l HAXOXKICHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIIeHHE TPEyTroAbHUKOB»), MNPUMEHSTh HUX MpHU
pELICHUU TeOMETPUUECKUX 3a1ay.

Brnagers moHsTHsAMH  mpeoOpa3oBaHUS  MOJ0OUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX Guryp. [lonb3zoBaThest CBOWCTBaMHU 0100MsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOIUTh YIJIbBl Y MNOAOOHBIX (uryp.
[IpumeHsaATh cBoicTBAa MOAOOMS B NPAKTUYECKUX 3ajadax. YMETb HPHUBOJIUTH
IpUMEpPHI TOTOOHBIX (GUTYP B OKPYKAIOIIEM MUDE.

ITonp30BaThCA TEOpEMaMU O IPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30oBaThbcsd BEKTOpaMH, MOHMMATh MX TEOMETPUUECKUN U (U3ndecKui
CMBICII, MPUMEHATh HMX B PEIICHUH TE€OMETPUUECKHX M (PU3MYECKUX 3adad.
[IprMeHATh CKaNsIpHOE NMPOU3BEACHUE BEKTOPOB JUIsl HAXOKICHHUS JUIMH U YIJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IIIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH Te€OMETPUYECKUX U IPAKTUYECKUX 3aa4.

Bnagers NMOHATHMAMU IPAaBUIBHOIO MHOIOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJMaHHOM MEpBI YIia, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ ero yacteu. [IpuMeHsTh 1oiny4JeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (Wi LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTH JBUKECHUS
IJIOCKOCTH B IPOCTENIIUX CIy4dasx.

[IpumeHATh MONy4YEeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHUYECKUE
MOZENH JUISl 34149 PEAIBHOW KM3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NPUMEHEHUEM MOAO00US M TPUTOHOMETPUUECKUX (GYHKUIUH (MONb3YsCh, T
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE

INJIAHUPOBAHME 7 KJIACC

HanmenoBanue paznena |[KonumdectsBo OcHoBHOE OCHOBHBIE BU/IbI IEATEIHHOCTH 00YyHaIOIIUXCS

(Tembl) Kypca 4acoB coZIepKaHue
[Ipocrenimne 14 [Ipocrenmue DopMyJIMPOBATH OCHOBHBIC IIOHATHS U OIIPEACIEHUS.
reoMeTpuyecKre (pUrypsl u IE€OMETPUYECKUE Pacno3HaBaTh W3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
ux cBoMcTBa. M3mepenue OOBEKTHI. onpeeJsiTh UX B3aNMHOE PACIIOI0KEHUE, BHINIOJHATH
FEOMETPUYECKUX BEIMUNH MHOrOyTONnbHUK, YEPTEXK MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoauTk npocTenire NOCTPOECHMS € TOMOILBIO UPKYJISA

CwmexHble U
BEPTUKAJIbHBIE YTIIBI.
Pabora

C POCTEUIITUMH
YepTeIKaMH.
N3mepenue TMHENHBIX
Y YTJIOBBIX BEJIUYUH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

N3mepsiTh TUHEHWHBIE U YTIIOBBIC BETMYHHBI T€OMETPHICCKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha ria3» pa3Mepbl peaJbHbIX 00BEKTOB,
NMPOBOAUTH rPyOyI0 OILICHKY UX Pa3MEpPOB.

PemaTsp 3a/1aun Ha BHIYUCIICHHE JUTMH OTPE3KOB U BEJIMYUH
yTJIOB.

Pemarp 3a1a4n Ha B3aMMHOE PaCIONIOKEHNE
T€OMETPUYECKUX QUTyp.

IIpoBoauTh KiIacCUPUKALIUIO YTIIOB, BBIYMCJIATH
JMHEHHBIC U YTJIOBBIC BEJIMUMHEI, IPOBOAUTH
HEOOXOMMBIE JT0Ka3aTeIbHBIC PACCYKICHUS.
3HAKOMUTBCS C HCTOPHUEI pa3BUTHUS T€OMETPUU

TpeyroapHUKN

22

[TonsiTHE O paBHBIX
TPEyTrOJIbHUKAX

Pacno3naBaTh apel paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX
yeprexkax (C ykazaHUEM IPU3HAKOB).

13




Y TIEPBUYHBIE
MIPEACTABIICHUS

O paBHBIX (PUTypax.
Tpu npuzHaka
paBeHCTBa
TPEYTOJIBbHUKOB.
ITpusnaku
paBeHCTBa
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOICTBO MEIUAHBI
MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA,
MIPOBEICHHOU

K TMIIOTEHY3E.
PaBHOOEIpeHHBIE

Y PAaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B T€OMETPHH.
[IpstMOyTOJIBHBIN

TPEYTOJBHHUK C YIJIOM
B 30w

BoiBoauTh CiieICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyJIMPOBATH OINPEICIIEHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJIBHOTO, MPSIMOYTOJILHOT0, pABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPICHINKYISPa
OTpe3Ka; NEPUMETPA TPEYTOJIbHHUKA.

@opmyTUpPOBATH CBOMCTBA U MPU3HAKK PABHOOEAPEHHOTO
TPEYTOJbHUKA.

CTpouts ueprexy, pemiaTh 3a4a4M C IOMOUIbIO
HaXOXJCHHS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHsTh NPU3HAKY PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.

Hcnoan3oBath uPpoBEIE pECypCHI IJI1 HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX (Uryp.

3HAKOMHMTBHCS C HCTOPHE pa3BUTHUS T€OMETPUU

14




[TapannensHblie NpsIMBIE, 14 [TapamenpHble NpsIMBIE, @opMyJIHPOBATH NOHATHE MAPAIIIETBHBIX IPSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA ux coiicTBa. Hakpect HAXOAMTH [IPAKTUYECKUE IIPUMEPBI.
Jexanue, N3yuarts cBOICTBa yIiI0B, 00pa30BaHHBIX TP NEPECEUCHUH
COOTBETCTBEHHBIE NapajuIeNIbHBIX MPSAMBIX CEKYILIEH.
Y OJHOCTOPOHHUE IIpoBoauTh N0Ka3aTENBCTBA [IAPAUICIIBHOCTH IBYX
YIJIbl, 0Opa30BaHHbIE IPSIMBIX C TOMOILBIO YTJIOB, 00pa30BaHHBIX IIPU MEPECCUCHUH
IIpU IIEpECCYECHUN 3TUX MPAMBIX TPETHEU MPSIMOMU.
NapaJUICIIbHBIX MIPSAMBIX BbpI4ucasTh CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHHKA.
CEeKYILEeH). HaxoauTsh yncioBbie 1 OyKBEHHBIE 3HAUCHUSI YTIIOB
IIpusnax B TEOMETPHUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM
NapajyieIbHOCTH NMPSAMBIX | O CyMME YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHHUKA.
yepes paBeHCTBO 3HAKOMUTBCS C HCTOPHEH pa3BUTHUS TEOMETPUN
PaCCTOSHUN OT TOYEK
OJIHOM TIPSIMOM 10
BTOPOU TIPSIMOI.
Cymma yrioB
TPEYTOJIbHUKA.
Breninue yrisl
TPEYTOJIbHUKA
OKpy>KHOCTb U KPYT. 14 OKpy>KHOCTb, XOpJa 1 ®opMyIHpPOBaAThH ONPeEAeJeHUs. OKPYKHOCTH, XOPJIbI,
['eomeTpuueckue JMaMETpP UX CBOMCTBA. JaMETpa U KacaTeJIbHOU K OKPYKHOCTH.
[IOCTPOEHUS KacarenbHas HN3yyaTh ux CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
K OKPY’KHOCTH. HccaenoBarhb, B TOM 4HCIIE HCIOJb3Ys HU(PPOBHIE
OKpyKHOCTB, pecypcChl: OKPYKHOCTh, BHUCAHHYIO B yTOJI; HEHTP

OKPY>KHOCTH, BHUCAHHOM B YT'0JI; PABEHCTBO OTPE3KOB

15




BIHMCAHHAas B yTOJL.
[Tonstue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
NEPIEHINKYJIAP
KaK F€OMETPUYECKUE
MECTa TOYEK.
OKpy>KHOCTB,
ONMCaHHAasi OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTB,
BIIMICAHHAS

B TPEYTOJIbHUK.
IIpocreiimme
3a1auu

Ha IIOCTPOEHUE

KacaTeJIbHbBIX.
HUcnoas3oBats metoa [ MT 171 noka3arenbcTBa TEOPEM

0 MepeceYeHUr OUCCEKTPUC YIII0B TPEYTrOIbHUKA U
CEpEAMHHBIX MEPIEHAUKYJISIPOB K CTOPOHAM TPEYTOJbHUKA
¢ momonipo I'MT.

OBJiaaeBaTh NOHATHSAMM BIIMCAHHON U ONMCAHHOM
OKPYKHOCTEH TPEYTOJIbHUKA, HAXOAUTD LIEHTPBI ATUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIC 32124 HA MOCTPOEHHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEePIEHIUKYIIsIpa JaHHOTO OTPE3Ka;
PSAMOM, TPOXOIAIIEH YEPE3 TAHHYIO TOUKY

U TICPIICHIUKYJIIPHON JJAaHHOU MPSMOM; OUCCEKTPUCHI
JTAHHOTO yTJIa; TPEYTOJILHUKOB I10 PA3JIUYHBIM 3JIEMEHTAM.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHS T€OMETPUU

[ToBTOpeHue, 06001IeHNE 4 [ToBTOpEHUE N Pemars 3aa4m Ha TOBTOPEHUE, MILUTIOCTPUPYIOIINAE CBA3U
3HAHUU 0000I11IeHE MEXKY Pa3JIMYHBIMU YaCTAMU Kypca
OCHOBHBIX IOHITHUH U
METOA0B Kypca
7 KJ1acca
OBIIEE KOJIMYECTBO 68
YACOB I1IO ITPOI' PAMME
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8 KIIACC

0 IPONOPIIMOHATIBHBIX
OTpe3Kax, MoJg00HbIe
TPEYTOJbHUKHU

TeopemMa

O MPOTIOPIIHOHATBHBIX
OTpE3Kax.

Cpenusst TUHUS
TPEeyTroJbHUKA.
Tpaneuus, ee cpeaHss

HaumenoBanue pazaena | Kosmmuecr OcHoBHOE OCHOBHBIE BUJIBI JACATEIHHOCTHA O0YUYAIOIITUXCSI
(Temnl) Kypca BO coJiepKkaHue
4acoB

UeThIpeXyroJIbHUKA 12 [Tapaitenrorpamm, ero HN300paxaTh U HAXOAUTH HA YEPTEXKAX
MPU3HAKHU U CBOMCTBA. YETBIPEXYTOJbHUKHN Pa3HBIX BUJOB U X SJIEMEHTHI.
YacTHble cityuan DopMyJIHPOBATH ONPeIeJIeHUs: MapajyieJorpaMmma,
IapajuIeIorpaMmmMoB MpsAMOYTOJIbHHUKA, poMOa, KBaJapara, Tpareunn, paBHOOOKOM
(MpsAMOYTOJILHUK, POMO, | Tpameuuu, IpsIMOYroJIbHOM TpareiuH.
KBaJpaT), UX MPU3HAKH Jloka3bIBaTh M HCMOJIL30BATH NIPH PEelICHUM 32124
U cBOMcCTBA. Tpamenus. IIPU3HAKU U CBOMCTBA: ITapaJuIesIorpaMma,
PaBHoOOKas psIMOYTOJIbHUKA, poMOa, KBaparta, Tpaneuu, paBHOOOKOH
U NIPSAMOYTOJIbHAs Tpaneuuu, NpsiMOyTroJIbHOM TpaIeuu.
Tparenuu. IIpumeHsaTHL METOX YABOCHHS MEIMAHBI TPEYTOJIbHUKA.
Meron ynBoeHus Hcnoan3oBath mudpoBbIe PECYPCHI IS UCCIACAOBAHUS
MEJINAHBI. CBOMCTB U3y4aeMbIX (Uryp.
enTpasnbHas 3HAKOMMTBHCS C MCTOPHUE Pa3BUTHS T€OMETPUU
CUMMETpPHS

Teopema Paneca u Teopema 15 Teopema Paneca u IIpoBoaAMTH NOCTPOEHMS C TIOMOILIBIO HUPKYJIS U IMHENKU

C ucronb3oBaHue Teopembl daseca U TEOpEMBbI

O MPOMOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPOINOPLIMOHAIBHBIA OTPE30K.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYrOJIbHUKA NIEPECEKAOTCS B OJTHOW TOUKE, U HAXOAUTh
CBSI3b C LIECHTPOM MAacC, HAXOAUTh OTHOUIEHHE, B KOTOPOM
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JIUHUSL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHUKE.
[TogoGHbIe
TPEYroJbHUKHU. Tpu
MIpU3HaKa MO 00us

MEIMaHbI ICIATCS TOUKOH X TIePECCUCHUS.

HaxoauTth 110100HBIC TPEYTOJIHHUKH HAa TOTOBBIX YePTEIKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MO 100MS.
PemaTsh 3a1a4m Ha OJ00HBIC TPEYTOJLHUKHU C TIOMOIIBIO
CaMOCTOSITEJIbHOTO MOCTPOCHUS YePTEIKEH U HAXOXKICHUS
0IOOHBIX TPEYTOJIBHUKOB.

IIpoBoaUTH 10KA3ATEIBCTBA C UCIIOJIB30BAHUCM
MIPU3HAKOB MOI00MS.

TPEYTOJIbHUKOB. Jloka3bIBaTh TPU MIPU3HAKA TT000US TPEYTOJIBLHUKOB.
IIpumenenue IIpuMeHATH MOJIyYECHHBIE 3HAHUS NIPU PEIIEHUN
noaoous F€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

MIPU PEIICHUU 3HAKOMMTBHCS C MCTOPHUE pa3BUTHS T€OMETPUU
MPaKTUYECKUX 3aa4

[Inomans. Haxoxaenue 14 CBoiicTBa IUIOIIAIEN OBJiaeBaTh NEPBUYHBIMU MPeICTABIEHUSIMH 00 001IICH

TJI0IAJIeH TPEYTroJbHUKOB r€OMETPUYECKUX (UTYDP. Teopuu Tuiomaau (Mepsl), GpopMyJMpoBaATH CBONCTBA

Y MHOTOYTOJIbHBIX (UTYP. DopMybl 115 IJIOIIA/I, BBISICHSITh UX HArJISIHBINA CMBICII.

[1nomaau mnogoOHbBIX PUTyp IO BoiBoauTh hopMyIIBI IIIONIAIH MTapajijieiorpaMmma,
TPEYTOJIbHUKA, TPEYroJIbHUKA, Tpaneuu u3 GOopMyJibl TIOIIAIN
napasuiesiorpaMmma, IpSMOYTOJbHUKA (KBagpaTa).

TpaneIuu. BoiBoauTh (OpMyJIBI TJIOMIAIA BBITYKJIOTO

Brruncnienne mnomaaein
CJIOXKHBIX (hUryp.

YEeTHIPEXYTOJIbHUKA YEPE3 IUATOHAIHA U YTOJI MEXKTY HUMH.
Haxoaute miomanu guryp, n300pakeHHbIX Ha KJI€TYaTON
OyMmare, HCIOJIb30BaTh pa30MeHue GUTYphl HA YACTH

U JI0CTpaviBaHuUE.
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[Tnomaau dpuryp

Ha KJIeTdaroi Oymare.
[Imomntaan moxo0OHBIX
uryp.

3amaun

C MMPAKTUYECKUM
COZICp)KaHUEM.
Pemenue 3amau

C IOMOIIBIO METOIA

Pa30upats npumepsbl UCIIOIB30BAHUS BCIIOMOTAaTEIbHON
IUIOIIAIN JIJISl PEIIEHUSI TEOMETPUYECKHX 3a]ay.
HaxoauTts muioiaay nogo0HbIX Guryp.

Bo1uucjasaTs mionaam pa3iniyHbIX MHOTOYTOJIBHBIX (QUTYD.

Pemarn 3alavi Ha 1iomazb € MPpakKTUICCKUM
COACPIKAHUCM

BCIIOMOTaTeIIbHOU
IIOLIAIN

Teopema [Tudaropa 10 Teopema [Tudaropa, Hoxa3biBaTh Teopemy Iludaropa, ncnoab3oBath e

Y Hayaljla TPUrOHOMETPUHU €€ IPUMEHEHHE. B MIPAKTUYECKUX BHIYUCIICHUSX.
Onpenenenne DopMyJTHPOBATH ONPEAECIEHUS TPUTOHOMETPUYECKUX
TPUTOHOMETPUUYECKHUX | (PYHKUHUI OCTPOro YIJia, MPOBEPATH UX KOPPEKTHOCTb.
(GyHKIHI ocTporo BbIBOAMTH TPUTOHOMETPUUYECKUE COOTHOIICHUS
yIila IpsAMOYTOJIBHOIO | B MPSIMOYTOJILHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOLIEHUSI MEXAY CTOPOHAMU
TPUTOHOMETPUYECKUE | B NPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°;
COOTHOIIEHUS 30° u 60°.
B IPSIMOYTOJIbHOM Hcnoan3oBaTh GopMyIIbl TPUBEACHUS U OCHOBHOE
TPEYrOoJIbHUKE. TPUTOHOMETPUUYECKOE TOXKJIECTBO ISl HAXO0XKJICHUS
OcHoBHOE COOTHONICHHUH MEXIY TPUTOHOMETPUICCKUMU (PYHKITUSIMHA
TPUTOHOMETPUUECKOE | Pa3IMYHBIX OCTPBIX YTIIOB.
TOKJECTBO IIpuMeHATH OJTyYEHHbIE 3HAHUS U YMEHUSI IPU PEIICHUU

NPAKTUYECKUX 3a]a4.
3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTHUS TEOMETPUN
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YTIbl B OKPY)KHOCTH.
BrincanHble 1 ONTMCaHHBIE
YETHIPEXYTOJIbHUKH.
KacarenpHble

K OKpyxkHocTH. Kacanue
OKPYKHOCTEHN

13

Brnucannbie

Y [ICHTPaJIbHbIE
YIJIbL, YTOJI
MEXITY
KacaTeJbHOU

Y XOPIOH.

Yriasl MEeXAY
XopaamMu

Y CEKYILINMU.
Bnucannsie

1 OIIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue >Tux
CBOMCTB

IIPU PELICHUU
FEOMETPUYECKHUX
3aJ1a4.

Bzaumnoe
pacnoaoXeHue
JBYX OKPY>KHOCTEH,
obmme
KacaTeJIbHbIC.
Kacanue
OKPY>KHOCTEHN

D®opMyJIHPOBATH OCHOBHBIE ONPEIEIICHHUS], CBSI3aHHBIE

C yIJlaMu B Kpyre (BIMCAaHHBIN yroJ, HeHTPaJbHbIA yro).
HaxoauTh BIMCaHHBIE YIJIbI, OTUPAIOIINECS HA OAHY AYTY,
BBIYHCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.

HccnenoBathb, B TOM UKCiIE ¢ TOMOUIBIO IIU(PPOBBIX
pECYpCOB, BIMCAHHBIE U ONHUCAHHBIE YETHIPEX YT OJIbHUKH,
BbIBOJAUTH X CBOMCTBA U IIPU3HAKHU.

Hcnmoab30BaTh 5T CBOWCTBA U PU3HAKH NIPU PELIEHUN
3a1a4y
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[ToBTOpEHME, 0000IIICHNE 4 [ToBTOpEHUE PemaTh 3a1a4um Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBI3U
3HAHUN OCHOBHBIX OHSITHI U MEXy Pa3TUIHBIMH YaCTSAMH Kypca
METO/IOB KypCOB
7 1 8 KJ1accos,
0000111eHHe 3HAaHU I
OBILIEE KOJIMYECTBO 68
YJACOB IIO [TPOT'PAMME
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9 KIIACC

Metpuueckue
COOTHOLLICHUSA
B OKPY>KHOCTU

0 mpeoOpazoBaHUU
no1o0usl.
COOTBETCTBEHHBIE
AJIEMEHTHI MOJOOHBIX
¢buryp.

Teopema

0 IPOU3BEICHUU
OTPE3KOB XOPJ,
Teopema

HaumenoBanue paznena | Konuyecto OcHoBHOE OcHOBHBIE BUJIBI ACSITEILHOCTH O0YYAIOIIUXCSI
(Temnl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJIHPOBATH ONPeEAeJeHUs TPUTOHOMETPUIECKUX

KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIMM TYNbIX U MPSMBIX yTJIOB.

PelieHne TpeyroibHUKOB GyHKIwii yriios ot Ome | BRIBOAMTH TEOPEMY KOCHHYCOB H TEOPEMY CHHYCOB
10 180ww. dopmyJibl (c pannycoM ONMCaHHOM OKPY>KHOCTH).
IIPUBEICHUS. BeiBoauTh opmyJibl AJI BBIYUCICHUS IIOIIAAEH
Teopema KOCUHYCOB, C HCIOJIb30BAHHEM TeopeM TPUTOHOMeTpuHM (popMyna
TEOpEMa CUHYCOB. IJIOLIAU TPEYTOIbHUKA YePE3 IBE CTOPOHBI U YTOJI MEXKTY
Pemenue HUMH, (hopMyJia TUIOLIAJAHN YEThIPEXYTOIbHUKA YEPE3 €r0
TPEYTrOJIbHUKOB. JUArOHaJIu U YroJl MeXAy HUMH).
[IpakTrueckoe PemiaTeb TpeyroJapHUKMY.
pPUMEHEHNE Pemath npakTuyeckue 3aqaum, CBOIAIINECS
JOKa3aHHBIX TEOPEM K HaXOKJECHUIO Pa3IMYHbIX AJIEMEHTOB TPEYTrOJIbHUKA

[IpeoOpazoBanue moao0us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOIOOUS.

HccaenoBath OTHOLIEHUE IMHEWHBIX DIIEMEHTOB (DUTYP
pu peodpa3oBaHUM MO00US.

HaxoauTs npumMepsl moao0us B OKpyKaronei
JNIEUCTBUTEIBLHOCTH.

BeiBOAUTH METPUYECKHE COOTHOLIEHUS MEXKIY OTPE3KaMuU
XOp, CEKYIINX U KacaTeIbHBIX C UCIIOJb30BaHUEM
BIHUCAHHBIX YTJIOB U MOJAO0OHBIX TPEYTOJIbHUKOB.

PemaThs reoMeTpuiecKre 3aJa4M 1 3a1a4K U3 peabHOU
KU3HU C UCIIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIbHUKOB
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0 MPOU3BEICHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJILHOM.
[Ipumenenne

B pCILICHUU
F€OMETPUUYECKUX
3aJ1a4

Bektopsel

12

Onpenenenue
BEKTOPOB, CJIOKCHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YHUCJIO.
DOuznvecKuit

Y TEOMETPUYECKHI
CMBICJT BEKTOPOB.
Paznoxxenne BekTopa
1o JIByM
HEKOJIJIMHEAPHBIM
BEKTOPAM.
Koopaunatsl
BEKTODA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KAK HAPABIIEHHBIE OTPE3KH,
HCCJIe0BATh FreOMETpUUYECKUl (IepeMeIeHue)

U pu3HUecKuil (C1iia) CMBICIBI BEKTOPOB.

3HaTh onpeaeaeHusi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO0, HCCIIEI0BATH
reOMETPUYECKUN U PUINYECKUI CMBICIIBI 3TUX ONEPALIHA.
PemaTe reomeTpuyeckre 3aa4y ¢ UCIIOJIb30BAHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnmoab30BaTh CKalIsIpHOE TPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BoruucjasaTs cyMMy, pa3HOCTb U CKAJISIPHOE MTPOU3BE/ICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKAIAPHOE NPOU3BEICHUE ISl HAXOXKACHUS
JUIMH U yTJIOB
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pUMEHEHNE
JUTST HAX 0K ICHUS
JUTVH U YTJIOB.
Pemienne 3amau

C IIOMOLIBIO BEKTOPOB.
[IpumeneHne BEKTOpOB

JUTS PEIICHUs 3a1a9
buzuku

I[GKapTOBLI KOOpAIWHATLI
Ha IIJTOCKOCTH

JlexapToBbI
KOOPAMHATHI TOUEK
Ha IJIOCKOCTH.

YpaBHEHHUE NIPAMOIA.

YpaBHeHue
OKPY>KHOCTH.
Koopannatel Touek
MEepECECUECHUS
OKPY>KHOCTH

Y MIPSIMOM.

Meroa koopauHAT
IPU PEIICHUN
F€OMETPUYECKUX

3aJiaq, IPakKTHYCCKHUX

3a1a4

OcBanBaTh NOHATHE TPSIMOYTOJILHON CUCTEMBI
KOOPJAWHAT, IEKAPTOBBIX KOOPJIMHAT TOUKH.

BbIBOAUTH ypaBHEHHE MPSIMOM U OKPY>KHOCTH.
Bo1essATh MOTHBINA KBAIPAT JJIs1 HAX0XKACHUS LEHTpa

U pajyca OKpPY>KHOCTH T10 €€ YPaBHEHUIO.

PemaTh 3a1aun Ha HAX0KJICHHUE TOYEK

nepeceyeHus MPSMbIX U OKPYKHOCTEHN C MOMOIIBIO METO1a
KOOpJAUHAT.

Hcnoan3oBaTh CBOMCTBA yTI0BOT0 KOO PHUITMEHTA TPSIMOi
IIPU PEIICHUU 3a]1a4, JJIsl ONPe/IeTICHUS PACTION0XKEHUS
MPSIMOU.

IIpuMeHsATH KOOPJUHATHI TPU PEIICHUN

reOMETPUYECKUX U TPAKTUYECKUX 3a/1ay,

JUTS1 IOCTPOCHUSI MaTEMAaTUUECKUX MOJIEeH

peanbHbIX 3a7a4 («METOJI KOOPAMHAT).

IMoab30BaThHCH JISI TOCTPOSHUS U UCCIICOBAHUN

I (PPOBBIMH peCypCaMH.

3HAKOMHUTBLCS C HCTOPH e pa3BUTHSI TEOMETPUU
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[IpaBuibHBIE
MHOT'OyTOJIbHUKH.
JInmMHa OKpYKHOCTH

Y TUJIOIIA/Ib KpyTa.
Brrancienue momanen

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucno =. JlnuHa
OKPYKHOCTH, IyTH
OKPY>KHOCTH.
Paanannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

DopMyJHPOBATH ONPEACICHNE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.

IToab30BaThHCA HOHATHEM AJIMHBI OKPY’KHOCTH, BBEACHHBIM

C IOMOIIIBIO MPABUIBHBIX MHOTOYTOJIbHUKOB, ONIPeAeJIATh
YUCIO &, JUIMHY IyTU U paJuaHHyl0 Mepy yria.
IIpoBoauTh MEepexoa OT paAMaHHOM MEPHI yria

K I'PaJyCHOI U Ha00OpOT.

OmnpenesasiTh IUIOIIAb KpyTa.

BoiBoauTths ¢popMyJibl (B rpagyCcHON U paluaHHON Mepe)
JUISL UTUH YT, IUTOIIAIEd CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaan Guryp, BKIOYAIOUINX 3JIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTs muiomaay B 3a/1a4ax peajlbHON KU3HU

JBU>KEHUSI TITIOCKOCTH

ITongaTue o ABM>KEHUU
IUIOCKOCTH.
[TapannenpHbIi
MIEPEHOC, MOBOPOT
[Ipumenenue

MIPU PEIICHUM 33J1a4

Pa30uparts npuMepbl, WLTIOCTPUPYIOIIUE MMOHSITUA
JBUKEHUSL.

DopMyJIHPOBATH ONPEAECICHHUS MAPAILICIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUH.

BbIBOAUTH UX CBOMCTBA, HAXOAUTH HETIO/IBUKHBIC
TOYKH.

HaxoauTh HEHTPBI U OCU CUMMETPUM MMPOCTEUITNX
duryp.

IIpumeHsaTH NapayieabHbIi IEPEHOC U CHMMETPHIO
U pelIeHUU TeOMETPUIECKUX 3a1a4 (pa3ouparhb
IIPUMEPBI).

Hcnonb30BaTh 11 NOCTPOCHUS U UCCIEAOBAHUI
1 POBBIE PECYPCHI
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[ToBTOpEHue, 00001IeHUE,
cUCTeMaTH3alus 3HAHUU

IToBTOpEHue
OCHOBHBIX IOHATUI

Y METOJI0B KypPCOB
7-9 Kaccos,
o0o01ieHne

Y CUCTEMATU3aLMs
3Ha”uu. [Ipocrenmme
Tr€OMETPUYECKHE
burypsl u ux
cBoiicTBa. I3mepenue
F€OMETPUYECKHUX
BEJINYMH.
TpeyrosbHUKH.
[TapannensHble

Y IEPIIECHIUKYJISPHbBIC
IIpsIMBIE.
OKpY>KHOCTB U KpyT.
I'eomeTpuueckue
MMOCTPOCHUS. Y TJIbI

B OKPY>KHOCTH.
Bniucannsie

Y OIIMCAHHbBIE
OKPY’KHOCTH
MHOTOyTOJIbHUKOB.
[Ipsimast

U OKPY’KHOCTb.

OnepupoBath NOHATHUSIMM: PUTYpa, TOUKA, TIPsIMasi, yrod,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PAaBHOCTOPOHHUI
TPEYTOJbHUKH, TPSIMOYTOJbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCCceKTpuca U BbICOTa TPEYTOJIbHUKA, TapalijIeiorpaMM,
pOMO, MPSIMOYTOJIBHUK, KBAJIpaT, TPAMeIrs; OKPY>KHOCTb,
KacareJibHas; paBEeHCTBO U 1oa00ue Gpuryp,
TPEYTroJIbHUKOB; MapajieIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXY IPSIMBIMU, CHMMETPHUSI OTHOCUTEILHO
TOYKHU U NMPSMOM; IJIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
101/, IEPUMETP.

HNcnoab3oBath GopmyJibl: IEpUMETPA U TLIOMIAIN
MHOT'OYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U TUIOIIAU KPYTa,
o0beMa IPSAMOYTOILHOTO MapajijieenuIe/a.
OnepupoBaTh NOHATHAMU: NIPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; MCIMOJIb30BATh YTU MOHSATHUS

JUTS TIPEJICTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIC
U3 IPYTUX YYCOHBIX TPEIMETOB.

Pemath 3a1aum Ha TOBTOPEHUE OCHOBHBIX TTOHSATHUH,
WJUTIOCTPALIUIO CBA3EH MEXy Pa3IuYHbIMU YaCTsIMU Kypca.
Bpi0upaTh MeTOa 7151 peLICHUs 3aaUHu.

PemiaTp 3aga4m u3 NoBCeJHEBHOM KU3HU
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YeTpIpexXyroJbHUKHY.
Briucanubie u
OMMUCAHHBIE
YEeTHIPEXYTOJIbHUKH.
Teopema Iudaropa u
Havasia
TPUTOHOMETPHH.
Pemenne oOmmx
TPEYTOJIBLHUKOB.
IIpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
JBmxkenus. [Tomobue.
Cummerpus.
[Tmomans. Beruucnenue
mromanae. Ilnomanu
MO00HBIX (UTYP.
JlexapToBbl
KOOpPJIMHATHI Ha
TJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBanue
Ne K n (uudposBbie)
L/ | PA31EI0B M TeM Beero OHTPOJILHBIE pﬁaKaneCKne 0BPA30BATETbHBIE
NnporpaMMbI padoThl padoThbI pecype
IIpocreiimue
r€OMETPUUYECKHUE SAKnace
1 burypsl 1 ux 14 https://www.yaklass.ru/
cBoiicTBa. 3Mepenue bu6muoreka [JOK
reOMETPUYECKUX https://m.edsoo.ru/7f415¢e2e
BEIIMYUH
SAKnacc
https://www.yaklass.ru/
2 TpeyrosbHUKH 22 1 Butmorexa LOK
https://m.edsoo.ru/7f415¢2¢
SAKnace
[TapamiensHbie )
3 HPAMBIC, CyMMa YITIOB 14 1 https://www.yaklass.ru/
’ bubnmnorexa LIOK
TPeYyTONbHHIKA https://m.edsoo.ru/7f415e2e
OKpY>XHOCTh U KpyT AKnace
4 Fecl):)lxi/e qucxnepy ' 14 1 https://www.yaklass.ru/
P Bu6smoreka [JOK
TOCTPOCHMA https://m.edsoo.ru/7f415¢e2¢
SAKnacc
5 [ToBTOpEHME, 4 1 https://www.yaklass.ru/
00001IeHe 3HaHNI bubnunorexa [IOK

https://m.edsoo.ru/7f415e2e
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OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

68
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8 KVIACC

KosiuuecTBo 4acoB DJIEeKTPOHHbBIE
Ne HaumeHnoBanue pa3uesion (ungposbie)
n/m | W TeM NPOrpamMMbl Bcero Kontpoabueie | Ipaxtieckue o0pa3oBaTejbHbIE
padoThbI padoThI pecypeel
SAKnacc
1 YeThIpéxyrombHIKH 12 1 https://www.yaklass.ru/
but6mmoreka [{OK
https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema SAKnacc
5 0 MPONOPIIUOHATBHBIX 15 1 https://www.yaklass.ru/
OTpe3Kax, MoJ00HbIe bubmmoreka [IOK
TPEYTOJbHUKH https://m.edsoo.ru/7f417¢18
ITnomans. Haxoxmenne SAKimacc
IUIOIIA/IEN TPEYTOJIbHUKOB https://www.yaklass.ru/
3 14 1
Y MHOTOYTOJIBHBIX QUTYD. bub6muoreka [IOK
[Tmomraau mogoOHBIX Guryp https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa u 10 1 bubnuorexa [JOK
Hayaja TPUrOHOMETPUH https://m.edsoo.ru/7f417¢18
VYTIBl B OKpY’KHOCTH.
Brnircanneie 1 onucaHHbIE AKnacc
5 YETBIPEXYTOJIbHUKH. 13 1 https://www.yaklass.ru/
Kacarenbhbie k bubmuoreka [JOK
okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
SKnacc
6 [ToBTOpeHnue, 06061mEeHNE 4 1 https://www.yaklass.ru/
3HAHUU bubmmoreka [JOK
https://m.edsoo.ru/7f417¢18
OBILEE KOJIMYECTBO YUACOB 63 6 0

[10 ITIPOTPAMME
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9 KVIACC

KoJn4yecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue

Ne OB 1 TeM K n (ungposbie)

u/n pasaen Beero OHTPOJIbHbIE paKkTHYeCKHue 06pa3oBATETLHbIC
NporpaMMbl padoTbI padoTbI pecype
Tpuronomerpusi. SIKnacc

1 TeopeMbl KOCUHYCOB U 16 1 https://www.yaklass.ru/
cUHYyCOB. Permenue bu6nuoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue SAKnace

5 notobus. MeTtpudeckue 10 1 https://www.yaklass.ru/
COOTHOILIEHUS B bubnuorexa [JOK
OKPYXHOCTH https://m.edsoo.ru/7f41al2c

SIKitacc
https://www.yaklass.ru/

3 Bexrops! 12 ! bu6mmorexa [IOK

https://m.edsoo.ru/7f41al2c
JexapToBbl ARnace
P https://www.yaklass.ru/

4 KOOpJWHATHI Ha 9 1 Bubnorexa LIOK
TIoCKOCTH https://m.edsoo.ru/7f41al2c
R AKnace

Y ' https://www.yaklass.ru/

5 JInHa OKpY»KHOCTH U 8 Bubmorexa LIOK
IUIOMIa b Kpyra. . https://m.edsoo.ru/7f41al2c
Brraucnenune mioniaaeit

SIKiacc
6 JIBIBKEHIA TIOCKOCTH 6 https://www.yaklass.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢

7 IToBTOpEHwMeE, 7 ) AKnace

o0oOmenue, https://www.yaklass.ru/
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CHUCTEeMaTH3aIUs bubmuoreka [JOK
3HAHHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonTpoasubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThI
pecypchbl
[Ipocretimue
1 reoMEeTpUYECKUe 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
MHOroyroJjpHHUK,
2 y 1 https://m.edsoo.ru/7c44abad
JIOMaHas
C
3 MEHbIC 1 1 https://m.edsoo.ru/6abb5328
BEPTUKAJIbHBIE YTJIbI
Cwme e
4 MEKHRIC H 1 https://m.edsoo.ru/5bafbef6
BEPTUKAJIbHBIE YTJIbI
CMexXHbBIE U
5 1 https://m.edsoo.ru/c4a576d8
BEPTUKAJIbHBIC YTJIbI
CMeXxHble U
6 1 https://m.edso0.ru/59f32be7
BEPTUKAJIbHBIC YTJIbI
CMexHbIe U
7 1 https://m.edsoo.ru/b25ad662
BEPTUKAJIbHBIC YTJIbI
CMeXxHbBIE U
8 1 https://m.edsoo.ru/7efd9f79
BEPTUKAJIbHBIE YTJIIBI
H3smepenue TMHENHBIX U
0 € s
9 YIIOBBIX BEJITHHIH 1 https://m.edsoo.ru/31ef35ab
BBIYHCIICHUE OTPE3KOB U
YIJIOB
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H3mepenne TMHENHBIX U
YIJIOBBIX BEJIMYUH,

10 https://m.edsoo.ru/d3138a15
BBIYHCIICHUE OTPE3KOB U
yTJIOB
N3smepenue TMHENHBIX U

11 YIIOBBIX BEINTAHH, https://m.edso0o.ru/7228de75
BBIYHCIICHUE OTPE3KOB U
yTJIOB
HN3mepeHne TMHENHBIX U

12 YHHOBRDE BEIHUHHIE, https://m.edsoo.ru/26388283
BBIYHCIICHUE OTPE3KOB U
YTJIOB
[lepumetp u momanb

13 buryp, CoCTaBlI€HHBIX U3 https://m.edsoo.ru/313f3af6
IPsIMOYTOJIBHUKOB
[Tepumetp u momanb

14 buryp, COCTaBJICHHBIX U3 https://m.edsoo.ru/68567544
PSIMOYTOJIBHUKOB
[TonsTHE O paBHBIX
TPEYTOJIbHUKAX 1

15 IIEPBUYHBIE https://m.edsoo.ru/6543f8e6
MIPEICTABIICHUS O
paBHBIX GuUrypax

16 TpH IpH3Haka panerCTBa https://m.eds00.ru/662f4758
TPEYroJbHUKOB

17 Tpu npHstaka papercTsa https://m.edsoo.ru/a56dafee
TPEYTrOJIbHUKOB

18 Tpu npusHaka paBeHCTBa https://m.edso0.ru/8c898d59
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TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBa

19 https://m.edsoo.ru/d7bafal2
TPEYTrOJIbHUKOB

20 Tpu mpHsHaKa paBeHCTEa https://m.edsoo.ru/2a9887a8
TPEYTOJIbHUKOB

21 Tpu mpistaka paercTsa https://m.eds00.ru/9bb24429
TPEYTrOJIbHUKOB
[Ipu3Haku paBeHCTBa

22 MPSMOYTOJIBHBIX https://m.edsoo.ru/a8978b7e
TPEYTrOJIbHUKOB
[Ipu3naku paBeHCTBA

23 NPSIMOYTOJIBHBIX https://m.edso0o.ru/6838bd37
TPEYTrOJIbHUKOB
CBoOICTBO MeIMaHbI
MPSIMOYTOJIBHOTO

24 TPEyTroJIbHUKA, https://m.edsoo.ru/feba2371
IIPOBENEHHON K
TUIIOTEHY3€
CBoICTBO MeIUaHbI
MPSIMOYTOJIBHOTO

25 TPEYTOJbHUKA, https://m.edsoo.ru/e77e5{76
IIPOBENEHHON K
TUIIOTEHY3€
PaBHOOepeHHBIE U

26 PaBHOCTOPOHHHE https://m.edsoo.ru/64cb4ade
TPEYTOJIbHUKHU

27 Hpmsnait n coficTsa https://m.edsoo.ru/daf99266

pPaBHOOEPEHHOTO
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TPEYrOJIbHUKA

[Ipu3Haku u cBOMCTBA

28 PaBHOOCAPEHHOTO https://m.edsoo.ru/3c498aal
TPEYroJIbHUKA
[Ipu3Hakuy u cBOMCTBA

29 PaBHOOEAPEHHOTO https://m.edsoo.ru/4a4597ba
TPEYTOJIbHUKA
HepasenctBa

30 panetetra B https://m.edsoo.ru/5¢23¢39d
TEOMETPUU
H

31 cpanercTBa B https://m.eds00.ru/6 1bb5b87
F€OMETPUH
HepagenctBa

32 PaBeHeTa B https://m.edsoo.ru/77¢15319
FEOMETPUH
H

33 FPABCHUTRA B https://m.edsoo.ru/2a12d145
reOMETPUU
[IpsamoyronbHBII

34 TPEYTOJIbHUK C YTIIOM B https://m.edsoo.ru/cba738df
30°
[IpssMOyTOIBHBIM

35 TPEYTOJIbHUK C YIJIOM B https://m.eds00.ru/79577¢87
30°
Kontposnbnas padota mo

36 F: P " https://m.eds00.ru/985d6b47
teMe ""TpeyroJbHUKN
II

37 apam\l,eHLHHe TPAMBIC, https://m.edsoo.ru/e7alac2d
UX CBOMCTBa
TLstTai

38 TR OCTY AT https://m.eds00.ru/82915793
Esxnnna

39 Hakpect nexarue, https://m.edsoo.ru/f8a72ef6
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COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IPU
nepecedeHu N
napajaCIbHBIX MPAMBIX
CeKyIei

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE TPU
IIEPECEYCHUH
NapauIeJIbHBIX IPSAMBIX
CEeKyIlen

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE PU
[IEPECCUCHUH
NapajIeIbHBIX IIPSIMBIX
CeKyIlIeil

https://m.edsoo.ru/9bfbad 14

42

Hakpect nexanue,
COOTBETCTBEHHbBIC U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE PU
NIEPECEUCHUU
napajjaCJIbHbIX MPAMBIX
CeKyIIei

https://m.edsoo.ru/dcf58e2¢

43

HaerCT JIC)Kalue,
COOTBCTCTBCHHBIC U

https://m.edsoo.ru/2a5b246¢
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OIHOCTOPOHHUC YTJIBI,
o0pa3oBaHHbBIE TPU
HepeCceYCHUH
napajajaCJIbHBIX MPAMBIX
CEeKyIlen

IIpu3naxk
NapaJuIeIbHOCTH
IPSIMBIX Yepe3

44 . https://m.edsoo.ru/6942f486
PaBEHCTBO PacCTOSTHUI
OT TOYEK OJHOM IPSAMOI
JI0 BTOPOU MpsiMOM
[Ipu3nak
NapajuiebHOCTH
epe3
45 MPAMBIX HEp . https://m.edso0o.ru/929568fa
PaBEHCTBO PaCcCTOSIHUHI
OT TOYEK OJHOU MpsIMOM
JI0 BTOPOU mpsiMOi
C a yTiio
46 YMMa yIioB https://m.edsoo.ru/caa59a87
TPEyTroJbHUKA
C
47 yMMa yIJI0B https://m.edsoo.ru/f71b17d3
TPEyroJIbHUKA
Bue e
48 HCIIHHAC YTt https://m.edsoo.ru/b9223191
TpEyroJibHUKA
Bue e
49 HCIIHHAC yTIIBT https://m.edsoo.ru/99eb2824
TPEyTroJIbHUKA
KonTponbHas pabota no
"H
50 Teme LlapalliiciIbHpIe https://m.edsoo0.ru/9917da72

HpsMBIE, CYMMa YIJI0B
TpeyrojbHuKa"
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OKpy HOCTb, XOP/Ibl U

51 N https://m.edsoo.ru/64e¢76d1c
JMaMeTp, UX CBOMCTBA
K e

52 AcaTCIbHat K https://m.edsoo.ru/b7ee8e8a
OKPY’KHOCTH
O OCTb, caHHa

53 KPY?KHOCTD, BIIHCANHAA https://m.edsoo.ru/ffcae611
B yTOJI
O

54 KPYJHOCTD, BIHCAHHAL https://m.edsoo.ru/98bbdffd
B yTOJI
ITo eoI'MT

55 T ’ https://m.edsoo.ru/7aef28db
MPUMEHEHUE B 3aJja4ax
IIo e o I'MT,

56 T https://m.edsoo.ru/1cal8372
MpUMEHEHHUE B 3a/1a4ax
buccexrpuca u
CEepEIMHHBIN

57 MIEPIICHINKYIISP KaK https://m.edsoo.ru/ef76e82b
reOMETPUUECKHE MECTa
TOYEK
O

58 KPY?KHOCTD, OHcantad https://m.edsoo.ru/564f6fce
OKOJIO TPEYTroJIbHUKA
O OCTb, OITMCAaHHAa

59 KPYXHOCTD, OTHCAtHAS https://m.eds00.ru/99523196
OKOJIO TPEYroJIbHUKA
O OCTb, caHHa

60 KPY?KHOCTD, BIIHCAHHAA https://m.edsoo.1u/3351964c¢
B TPEYTOJIbHUK
O

61 KPYRIIOCTD, BIHCATHAA https://m.edsoo.ru/76e866c4
B TPEYTOJIbHUK
IIpocTeimme 3a1a a

62 POCTCHIIIE 3a/IatH H https://m.edsoo.ru/263dba7c
MOCTPOCHUE

63 [Ipocteitmme 3agaun Ha https://m.edsoo.ru/f21fcefb
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IIOCTPOCHHE

64

KoHnTtponbHas paboTa mo
teme "OKpyKHOCTb U
Kpyr. 'eomerpuueckue
noctpoeHus"

https://m.edsoo.ru/le2edcl5

65

[ToBTOpEeHUE 1
000011IcHIE 3HAHNI
OCHOBHBIX ITOHATHH U
METOJIOB Kypca 7 Kiacca

https://m.edsoo.ru/ec47a89¢

66

Hrtorosast KOHTpoOJIbHASA
pabota

https://m.edsoo.ru/594ee318

67

IToBTOpeHue n
000011IeHIEe 3HAHMIA
OCHOBHBIX TTOHSITHH U
METOJIOB Kypca 7 Kiiacca

https://m.edsoo.ru/86b3725a

68

IToBTOpEeHUE N
0000111eHIEe 3HAHMIA
OCHOBHBIX TTOHSITUH U
METOJIOB Kypca 7 Kiiacca

https://m.edsoo.ru/49aed132

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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8 KVIACC

KoaunyecTBOo yacos DJIeKTPOHHbBIE
[
Jl:‘/-l'l Tema ypoka Bcero Konrpoapueie | Tparruueckue fl[:;:eﬂl/lﬂ :)I;I[()l)al;zz:;eenbﬂme
padoThI padoThbI pecypes:

1 Hapasreniorpan, ero | https://m.eds00.ru/f9h299d8
MPHU3HAKK U CBOWCTBA

2 Hapasnenorpan, ero 1 https://m.edsoo.ru/dddedd25
MPHU3HAKK U CBOWCTBA

3 HMapanzesorpamm, ero 1 https://m.edsoo.ru/77fd6d1d
MPU3HAKU U CBOWCTBA
YacTHele citydan
napajuIeJIorpaMMOB

4 (TIpsIMOYTOJIEHUK, pOMO, 1 https://m.edso0o.ru/94¢93461
KBaJpar), X MPU3HAKU U
CBOMCTBA
YacTHele citydan
napajuIeJIorpaMMOB

5 (TIpsIMOYTOJIEHUK, pOMO, 1 https://m.eds00.ru/51911786
KBaJpar), MX MPU3HAKU U
CBOMCTBA
YacTHele citydan
napajuIeJIorpaMMoOB

6 (TIpsIMOYTOJIEHUK, pOMO, 1 https://m.eds00.ru/27256434
KBaJparT), MX MPU3HAKU U
CBOMCTBA

7 Tpaneuus 1 https://m.edsoo.ru/8ef16498
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PaBHOOOKAs ¥ IPSAMOYTOJIbHAS

8 1 https://m.edsoo.ru/1b7b3ea8
Tpanenuu
PaBHOOOKAs 1 IPSIMOYTOJIbHAS
9 1 https://m.edsoo.ru/be3ccdde
Tpaneuuu
10 Merton yaBoeHUs MeTUaHbI 1 https://m.eds00.ru/987cb6e8
11 entpanpHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace
K 0
12 " OHTP O?BHM pa OTa"HO reme 1 https://m.edsoo.ru/144684c5
YeThIpEXyroJIbHUKN
T O
13 eopena Taiieca 1 TeopeMa o 1 https://m.edsoo.ru/1f164baa
MPOTOPIIMOHAIBHBIX OTPE3KaX
14 CpenHsisi TMHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpenusis TUHUS TPEYTOJIbHUKA 1 https://m.eds00.ru/27335{97
16 Tpaneuus, e€ cpeaHsis JUHUSA 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHss JUHUSA 1 https://m.eds00.ru/43¢7b651
18 [IponopunonanbHbIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponoprimoHanbHBIE OTPE3KH 1 https://m.edsoo.ru/537cf2b8
20 Ilentp Macc B TpEyroibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TonoOHbIE TPEYTOMBHUKHT 1 https://m.edsoo.ru/de9d4f1f
T 0
22 Py ripi3tiakd HoAobHA 1 https://m.edso00.ru/3d9d8817
TPEYTrOJIbHUKOB
T 3 S
23 DU IpH3HaKa HORODMA 1 https://m.edsoo.ru/65d233dd
TPEYTrOJIbHUKOB
T 3HaKa 1oa0o
24 PY HIPH3HAKa HOA0bHA 1 https://m.edsoo.ru/2ab3b872
TPEYTOJIbHUKOB
T 0
25 P HpHsHata HOA00HA 1 https://m.edsoo.ru/a872872
TPEYTOJIbHUKOB
26 [Ipumenenue mogoOus mpu 1 https://m.edsoo.ru/4a8cbfdf
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PCHICHUN NPAKTUYICCKUX 3a1a4

KoHnTtponbHas pabora 1o teme

27 https://m.edsoo.ru/f5573351
"[TogoOHbIE TPEYTOILHUKH"

28 (BoHCTBa MnoWwaAeH https://m.edsoo.ru/dcec5b8¢
reoMeTpUUIeCKuX puryp
DopMyIBI IS IO

29 TPEYTOJIbHUKA, https://m.edsoo.ru/b91f44ea
napajiejgorpaMmma
DopMyIIBI TSI TUTOIIAIN

30 TPEyroJIbHUKA, https://m.edsoo.ru/d58d8422
napasuieiorpaMma
DopmyJibl JJ1s TIOIIAAN

31 TPEyTroJIbHUKA, https://m.edsoo.ru/d1c6¢f5b
napajuiejorpaMmma
DopmyJibl J1s TIOIIAAN

32 TPEyTroJIbHUKA, https://m.eds00.ru/958e8498
napajuiesorpaMmma
DopMyITBI TS IO

33 TPEYroJIbHUKA, https://m.edsoo.ru/2e5a5e¢9d
napajuiesorpaMmma

34 Brincnenue nomaneH https://m.edsoo.ru/c19{f29¢
CIIOXKHBIX QUTYp

35 Hnomaﬂnv(l)nryp Ha https://m.edsoo.ru/c67fd599
KJIeT4aToi Oymare

36 [Mnomaau momgo6HBIX huUryp https://m.edsoo.ru/dc1el162f

37 [Tnomaau mogoOHBIX GUryp https://m.edsoo.ru/1b83b7d3

38 3azati ¢ NPaKTHHECKAM https://m.edsoo.ru/7a6abeed

COZIepIKaHHEM
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3aa4u ¢ MPaKTUUYECKUM

39 https://m.edsoo.ru/elfab379
co/iepKaHUuEM
Penrenue 3amad ¢ mOMOIIBIO

40 METO/Ia BCIIOMOTaTeILHOMI https://m.edsoo.ru/f8fbc711
IUIOLIa a1
Kourpomnsaas pabora 110 teme

41 " HIp m)li # paboTa 1o Tem https://m.edsoo.ru/4247ccd?
IImomans
Teopema ITudaropa u eé

42 peva [lugaropa n https://m.edso0o.ru/1de9988f
pUMEHEHNE
T I1 &

43 copema ITudaropa u ¢& https://m.edsoo.ru/e8c9529b
MIPUMEHEHNE
Teopema ITudaropa u eé

44 pema Tugaropa https://m.edsoo.ru/da7f91dc
MIPUMEHEHUE
T I1 g

45 copema ITudaropa u ¢& https://m.edsoo.ru/6a4fd62b
MpUMEHEHNE
T I1 S

46 copema ITudaropa u ¢& https://m.edso0.ru/398e21a6
pUMEHEHUE
Ornpenenenue
TPUTOHOMETPUIECKUX
(GyHKIHMA OCTPOTO yriia
MPSIMOYTOJIBHOTO

47 TPEYrOJIbHUKA, https://m.edsoo.ru/5f57859b
TPUTOHOMETPUUECKHUE
COOTHOIIIEHHUS B
IPSIMOYTOJIBHOM
TPEYTOJIbHUKE

48 OcrosHoe https://m.edsoo.ru/3a89df6a
TPUTOHOMETPUUECKOE
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TOXKICCTBO

OcHoBHOE

49 TPUTOHOMETPUYECKOE https://m.edsoo.ru/12127fcl
TOKJIECTBO
OcHoBHOE

50 TPUTOHOMETPHUECKOE https://m.edsoo.ru/15d3c665
TOJIECTBO
KonrtponsHast pabora o Teme

51 "Teopema [Iudaropa u Havana https://m.edsoo.ru/22adb816
TpUroHOMEeTpUn"
Bnucanubie v IeHTpaIbHBIE

52 YIJIBI, YTOJI MEXIY https://m.edsoo.ru/83f3e14d
KacaTeJIbHOM U XOpAOoU
BnucanHble U LIEHTpaIbHBIE

53 YIJIBI, YTOJ MEXAY https://m.edsoo.ru/49a5642¢
KacaTeJIbHOU U XOpI0r
Brnucannbie u eHTpaIbHBIC

54 YIJIBL, YTOJ MEXKIY https://m.edsoo.ru/bec6aabe
KacaTeJIbHOU U XOpI01

55 Y IIIBI MEAY XOpJaMit https://m.edsoo.ru/d25ba946
CeKYIIUMU

56 ¥/ TIIBI MY XOPZaMH i https://m.edsoo.ru/85bb8bbe
CeKyLIUMU
Brnricannsie u onucanHbie

57 YETBIPEXYTOIBHUKH, UX https://m.edsoo.ru/72d2d56¢
MIPU3HAKYU U CBOICTBA

58 Brincarisie i onmcanie https://m.edsoo.ru/5d95fale

quI)IpéXYFOJ'IBHI/IKI/I, ux
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IIPU3HAKU U CBOMCTBA

59

Brnincanubie 1 onucaHHbIe
YEeTBHIPEXYTOIBHUKH, UX
MPU3HAKU U CBOWCTBA

https://m.edsoo.ru/857¢578b

60

[IpuMeHeHne cBOMCTB
BIIMCAHHBIX U ONHACAHHBIX
YETBIPEXYTOIBHUKOB IIPU
PEIIEHUN T€OMETPUIECKUX
3a1a4y

https://m.edsoo.ru/c753¢c21a

61

[IpuMeHeHne cBOWCTB
BIIMCAHHBIX U ONHACAHHBIX
YETBIPEXYTOJIIBHUKOB IIPU
PEIIEHUN T€OMETPUIECKUX
3a1a4y

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

62

BzaumHoe pacrnionoxxenue
JBYX OKPYXHOCTEH, 0011ne
KacaTeJlbHbIe

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

63

Kacanue oxpyxHocTel

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

64

KontponbHas pabora no reme
"VTIbl B OKPY>KHOCTH.
Bnucansble 1 onvicaHHbIE
YeThIPEXYTOJIbHUKH"

https://m.edso0.ru/f319755d

65

[ToBTOpEHKHE OCHOBHBIX
MOHATHI U METOJ0B KypCOB 7
1 8 KjaccoB, 000011IeHNE
3HAHUU

https://m.edsoo.ru/2359e41e

66

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B KypCOB 7

https://m.edsoo.ru/73d61£d9

46



1 8 Kj1accoB, 00001IeHNE
3HAHUM

Hrorosas KOHTPpOJIbHasA

67 1 https://m.edsoo.ru/74821a88
pabora
[ToBTOpEHNE OCHOBHBIX

I 7

68 | OMATHHIIMETONOB KypeoB | https://m.edsoo ru/e464967b
U 8 KJ1accoB, 00001IeHE
3HAHUU

OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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9 KVIACC

KosnuuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThbI
pecypchl
Onpenenenne
1 TPUTOHOMETPUUYECKUX 1 https://m.edsoo.ru/b3c64e7c
dbynkuwmii yrios ot 0° 1o 180°
2 DopmyJibl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCUHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCMHYCOB 1 https://m.edsoo0.ru/69¢32eb3
5 Teopema KOCUHYCOB | https://m.edsoo.ru/78cedc87
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHyCcOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHyCcOB 1 https://m.edsoo.ru/67e¢612cl
HaxoxxneHnue 1uH CTOPOH U
9 BEJIMYUH YIJIOB 1 https://m.edsoo.ru/8bcf3969
TPEYroJIbHUKOB
10 Pemienue TpeyroabHUKOB 1 https://m.edso00.ru/2f985b58
11 Pemenue TpeyrojgbHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemienue TpeyrojbHUKOB 1 https://m.edsoo.ru/9e¢4¢293d
13 Pemienue TpeyronbHUKOB 1 https://m.eds00.ru/9557249d
[IpakTrueckoe npuMeHeHHe
14 1 https://m.edsoo.ru/bdc72¢bl
TEOPEM CUHYCOB U KOCUHYCOB
[IpakTHueckoe NpuMeHeHHe
15 1 https://m.eds00.ru/7197fb99

TEOpEM CUHYCOB M KOCUHYCOB
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KonrtponbHas pabora o teme

16 https://m.edsoo.ru/e784c943
"Pemienue TpeyroibHUKOB"

17 Honsrue o mpeodpasopanny https://m.edsoo.ru/ebf9323e
mogoous

18 (COOTBETCTBEHHBIC DIICMEHTEL https://m.eds00.ru/b6¢9917d
no100HbIX (pUryp

19 (COOTBETCTBEHHIC DIICMCHTEL https://m.edsoo.ru/15a8fba3
noJ00HBIX HUTyp
Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TeopemMa 0O

20 IIPOU3BEICHUU OTPE3KOB https://m.edsoo.ru/e4ed2d8e
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJIbHON
Teopema o mpousBeeHUU
OTPE3KOB XOpJ, TEOpeMa O

21 IIPOU3BEJICHUU OTPE3KOB https://m.edsoo.ru/f22f5b5f
CEKYIIUX, TeOpemMa O KBaJpare
KacaTeJIbHON
Teopema o npousBeeHUN
OTPE3KOB XOpJ, TEOpeMa O

22 IIPOU3BEJICHUU OTPE3KOB https://m.edsoo0.ru/834b9462
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJIbHON
[TpumeneHue Teopem B

23 pEelIeHUHN T€OMETPUUECKUX https://m.edsoo.ru/1¢c13d2d7
3a/1a4

o4 | !lpmmeHenie Teopen B https://m.edsoo.ru/1 Th7b4d4

PELICHUH T€OMETPUUYECKUX
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3aJa4d

[Ipumenenue TeopeM B

25 pEUICHUH T€OMETPUUECKUX https://m.edsoo.ru/af72d448
3a/1a4y
KonTponbhas padota no teme

26 “Ipeobpasosanie noa00us. https://m.edsoo.ru/da5138ee
Metpuueckre COOTHONIEHUS B
OKpYyX)HOCTH"
Omnpenenenne BEKTOPOB.

27 PH3HICCKHI 1 . https://m.edsoo.ru/53a4c485
TEOMETPUUECKHUI CMBICIT
BEKTOPOB
CnoxeHue 1 BhIUUTaHUE

28 BEKTOPOB, YMHOKEHUE https://m.edsoo.ru/d5¢7dc9e
BEKTOpPA Ha YHCIIO
CnoxxeHue 1 BbIUUTaHUE

29 BEKTOPOB, YMHOXKEHHUE https://m.edsoo.ru/5fc8e3ef
BEKTOpa Ha YHCIIO
CrnosxeHue ¥ BBIYUTaHHE

30 BEKTOPOB, YMHOKEHHUE https://m.edsoo.ru/b66195d4
BEKTOpa Ha YKCIIO

31 Pasnosxenne bexropa 1o AsyM https://m.edsoo.ru/d57fedf3
HEKOJJIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edsoo0.ru/393e5532
CxangapHoe Npou3Be/ICHHE

33 BEKTOPOB, C10 HIPHMEHEHHE https://m.edsoo.ru/4c2c7ae3

JUI HAXOXKICHUS JJTUH U
yTJI0B
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CkansipHO€ ITPOU3BEIEHNE
BEKTOPOB, €TI0 IIPUMEHEHUE

34 https://m.edsoo.ru/6e5f3e8d
JUTSL HAXOXKACHUS JJIMH U
YIJIOB

35 Pemenne sanast ¢ nomomeo https://m.edsoo.ru/7788ed68
BEKTOPOB

36 | |CUICHME 3141 ¢ MOMONEIO https:/m.edsoo.rw/b1d59d28
BEKTOPOB

37 Ilpuverieriie BeKTopos At https://m.edsoo.ru/8faeee39
perieHus 3a1a4 pU3uKu

38 Kowrposteras pabora no teme https://m.edsoo.ru/181256¢b
"Bekrops!"

39 JleiapToBbI KOOpAHHATSI https://m.edsoo.ru/6a4cbbba
TOYEK Ha MIOCKOCTH

40 VYpaBHeHue npsMoin https://m.edsoo.ru/cd67f435

41 YpaBHeHue npaMoit https://m.edsoo.ru/c2723581

42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/d858d33e
Koopaunats! Touek

43 [IEPECCUYCHUS OKPYKHOCTH U https://m.edsoo.ru/76b1be7d
IPsIMOM
Mertoa koopArHAT NIpU

44 pPEUICHUHN T€OMETPUUECKUX https://m.edsoo.ru/2fc365¢5
3a/1a4, MPaKTUIECKHUX 3a7a4
Meron koopauHaT NpH

45 PELICHUN TEOMETPUUECKHUX https://m.edsoo.ru/e12ca595
3aJa4, MPaKTUUYECKHUX 3a]a4

46 Merox koopuHat fpH https://m.edsoo.ru/cdca5a96

PEIICHHUU T'€COMCTPHUICCKUX
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3ala4, MPaKTUYCCKUX 3a1a4d

KoHnTtponbHas pabora 1o teme

47 " JlekapTOBBI KOOPAMHATHI Ha 1 https://m.edsoo.ru/e254eff4
IUIOCKOCTH"
[IpaBunbHBIE

48 MHOTOYTOJIbHUKH, 1 https://m.eds00.ru/5733b6f2
BBIYMCJICHHE UX DJIEMEHTOB

49 Yucno n. J[n1Ha oKpyKHOCTH 1 https://m.edsoo.ru/e4371f68

50 Yucno n. JInmHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa

51 JnmuHa 1yru OKpyKHOCTH 1 https://m.edsoo.ru/3a858db3

52 Panuannas mepa yria 1 https://m.edso0o.ru/d885149f
IImomia a, CEKTOpa,

53 TOMab> XpYT Top 1 https://m.edsoo.ru/984¢824c¢
cerMeHTa
I1

54 fotat> Kpyra, cerTopa, 1 https://m.edsoo.ru/729f9dda
CEerMecHTa
[Tnoma, a, CeKTOopa

55 HIOMa/I> KpyTa, CeKTopa, 1 https://m.edsoo.ru/f76de8ab
cerMeHTa
Ilonstue o XKe

56 THE O ABHACHIH 1 https://m.edsoo.ru/376d67dd
IIOCKOCTH
n N

57 APAVICTLHBIH TEPEHOC, 1 https://m.edsoo.ru/5e85661a
MOBOPOT
ITapamre i IepeHoc

58 PALICIBHEIH TIEPEHOC, 1 https://m.edsoo.ru/94431449
MOBOPOT
ITapame I IepeHoOC,

59 PAICTBHEIH TIEpeH 1 https://m.edsoo.ru/2balc265
MOBOPOT
n N

60 APAJIICILHBIH TIEPEHOC, 1 https://m.edsoo.ru/af48c48e

HIOBOPOT
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61

[IpuMeHeHue NBUKEHUI ITpU
peleHuu 3a1a4

https://m.edsoo.ru/ff7d8897

62

KonTtponbnas pabota no
temaMm "[IpaBuiibHbIC
MHOT'OYTOJIbHUKH.
OKpyXHOCTb. [IBH>KEHUS
mI10cKoCTH"

https://m.edsoo.ru/ele8acla

63

[ToBTOpEeHME, 0000IICHNE,
CHUCTEMAaTH3AIUs 3HAHHH.
N3mepenune reoMmeTpudecKux
BeIM4YKH. TpeyronbHuKH

https://m.edsoo.ru/72edal63

64

[ToBTOpenwue, 0600IIECHNE,
cUcTeMaTu3alus 3HaHUM.
ITapannensHbie 1
NEePHEHANKYISIPHBIE TTPSIMBbIE

https://m.eds00.1ru/92569fl e

65

[ToBTOpenue, o6o0mEeHNE,
CHUCTEMAaTH3alMs 3HaHUH.
OKpYXHOCTh U KPYT.
I'eomeTpuueckre mocTpoeHusl.
VYTIbI B OKPY>KHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpenue, o6o0mIEeHNE,
CHUCTEMAaTH3als 3HaHUH.
BrircanHble ¥ OnMcaHHbBIE
OKPYHOCTH
MHOTOYTOJTbHUKOB

https://m.edsoo.ru/5b4988db

67

HtoroBast KOHTpOJIbHASA
pabora

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpenue, 06001ICHNE,
cUCcTeMaTu3alus 3HaHuHI

https://m.edsoo.ru/2346d284
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KITACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOI
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarTa
6 ['eomertpus
PacrioznaBath M3y4eHHbIE Te€OMETpUUYECKUEe (PUTYpBI, ONMpPENeNsTh HX
B3aMIMHOE PACIIOJIOKCHHE, H300pakaTb TeOMETpHUYECKHe (UTYPBI,
6.1 BBINIOJIHATh YEPTEKU IO YCIOBHUIO 3a1aud. M3mepsarb JNHHEHBbIE U
YIJIOBBIE BEJIMYUHBI. PermaTh 3a/1aun Ha BBIYKMCIICHUE JJIMH OTPE3KOB U
BEJINYUH YTJIOB
Jenate rpyOyto OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
6.2 peasbHOW  JKU3HHU, pa3MEpOB MPHPOIHBIX OOBEKTOB. Paznnuarh
pa3Mepbl ITUX OOBEKTOB 10 MOPSAKY BETUUHHBI
6.3 CTpOUTh YEPTEKH K TEOMETPUUECKUM 3a7a4am
[Tomp30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, MCTIOIB30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUU
3a/1a4y
6.5 [IpoBoauTh  JIOTMUYECKHE  PACCYXKACHUS C  HCIOJb30BaHUEM
' T€OMETPUUYECKUX TEOPEM
[Tonb3oBatbcs MpU3HAKAMU paBeHCTBa PSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHbI, MPOBEAEHHON K THUIIOTEHY3E
MPsIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUU T€OMETPUUECKUX 3a]1a4
Onpenenars NapajuieIbHOCTh MPSAMBIX C IOMOIIBK YIJIOB, KOTOpBIE
6.7 obOpasyer ¢ HuUMHU cekymas. Onpeaensars MapamieNbHOCTh MPSIMBIX C
’ MIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOW JO TOUYEK
JIpYrou npsaMou
6.8 Pemrate 3a1aun Ha Ki1eT4aToit Oymare
6.9 [IpoBOOUTH BBIYHCIEHUS ¥ HAaXOAUTh UHUCIOBBIE M OYKBEHHBIC

S3HAYCHHA YIJIOB B TICOMCTPHUYCCKUX 3aaadax C HCIIOJIB30BAHUEM




CyMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYT'OJIbBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUM JIBYX HapajjielbHbIX MPSIMbIX

ceKymep"I. Pemrats MPAKTUYCCKUC 3ala41 Ha HAXOKACHUEC YIJIOB

6.10

Bnaners moHATHEM TEeOMETPUYECKOTO MeECTa TOYEK. YMETh
onpeAensiaTh OUCCEeKTPUCY YIJIa M CEpPelIUHHBIM MNEPIeHTUKYIIp K

OTPE3KY KaK reOMETPHUYECKHE MECTa TOUEK

6.11

@opMyIupOBaTh ONPEIEIECHNUS OKPYKHOCTHM M Kpyra, XOpabl U
JuaMeTpa OKPYXKHOCTH, TIOJb30BATbCSl MX CBOWCTBAMHU. YMETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

6.12

Brnaners noHATHEM OINKMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY’KHOCTH,
yMeTb HaxoauTh e€ 1eHtp. [lonb3oBaTtbest (akTamMu O TOM, 4YTO
OMCCEKTPUCH] YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE, U O
TOM, YTO CEpPEAMHHBIE NEPHEHANKYJSIPHI K CTOPOHAM TPEYTOJIbHUKA

MIEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Bnaners mnoHsATHEM KacaTenbHOM K OKpPY)KHOCTH, TIIOJIb30BaThCS
TEOPEMON O MEPHEeHIUKYJISPHOCTH KacaTelbHOM M pajuyca,

HpOBC,[[éHHOFO K TOYKC KaCaHUA

6.14

ITonp30BaThCs HpOCTCﬁH.IPIMH TCOMCTPUICCKMMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘ICCKI/If/'I CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC T'COMCTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LHUPKYJIS ¥ JIMHEHKU

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacmo3naBaTte OCHOBHBIC BHUbI LIGTI:Ipé)(yl"O.]II:HI/IKOB, HUX JJICMCHTHI,

MIOJIE30BATHCSI X CBOHMCTBAMH IpH pCHICHUN T'COMCTPUUCCKUX 3a1a4

6.2

HpI/IMGHXTB CBOMCTBA TOYKH nepeceucHuss MEanaH TPCYyroJbHUKa

(LleHTpa Macc) B pelIeHUH 3a/1a4

6.3

Bnagets mnonsTueMm cpez[Heﬁ JIMHUKU TPCYroJIbHUKAa U TpallCliuu,

IPUMEHATh HX CBOWCTBA MPU PEIICHHWM TI'E€OMETPUYECKUX 3a/ad.




[Tonws3oBatbest Teopemoint Paneca U TEOPEMOU O NMPONOPLHUOHATIBHBIX

OTpPE3Kax, IPUMCHATD UX JJIA PCHICHUA ITPAKTUYCCKUX 3a1a4

6.4

[IpuMeHsTh TNpU3HAKK TMOAOOUS TPEYrOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

6.5

[Tone3oBaTbesa Teopemoit [Indaropa 1 pemeHuss reOMEeTPUIECKUX U
IPAKTUYECKUX  3a7ad. CTpouTh MaTEeMAaTHYECKyl0 MOJEIb B
IIPAaKTUYECKUX 3a7a4ax, CaMOCTOSTENbHO JAEJIaTh YepTEX U HAXOAUTH

COOTBETCTBYIOIINE NJINHBI

6.6

Bmagers moHSTHAMU CHUHYCa, KOCHMHYCa MW TaHI€HCAa OCTpOro yria
NpAMOYTOJIBHOI'O TpPECYTOJIbHUKA. ITonp30BaTbCd ATUMU HOHATHAMH

IJId pCHICHUA IMPAKTUYCCKUX 3aaa4d

6.7

Beruucnsate (paznuuHbIMEA  crIOcOOaMM) IIIOMIAb TPEYTOJIbHUKA U
IUIOMIAIM  MHOTOYTOJBHBIX (Uryp (monp3ysich, TJe HEOOXOAMMO,
KaJIbKyJIATOpoM). [IpUMEHSTh TOJIydeHHBIE YMEHHS B TMPAKTHYECKUX

3azadax

6.8

Bnazners NoHATHAMY BIMCAHHOTO U LEHTPAJIBHOIO YIJIa, UCIIOJIB30BATh
TEOPEMBbI O BIIMCAHHBIX yTrjaX, yriax MeXAy XOpAaMH (CEeKyIIMMH) U
yIie MEXIy KacaTeIbHOW M XOPAOH NpU PELICHUM I€OMETPHUYECKHX

3agad

6.9

BJIa[[eTB IIOHATUEM OIIMCAaHHOI'O I-IeTIJIpéX}/FOJII)HI/IKEl, MMPUMCHATH

CBOMCTBA OIMCAHHOT'O IIeTL»IpéXyl"OJ'IBHI/IKa IIpU pCUHICHUH 3a1a4

6.10

[IpyuMeHsATh MOTYyYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENU Jis 3a7a4 PeaibHOM JKU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHHEM TOJ00MS |

TPUTOHOMETPHUH (TI0JIB3YSCH, I7I€ HEOOXOIUMO, KAJIbKYJIATOPOM)

9 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomertpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

MMOMOIIBIO PA3JIMYHBIC JSJICMCHTBLI IMPAMOYI'OJIBHOTO TPCYTrOJIbHHKA




(«pemieHue  MPSMOYTOJbHBIX  TpEyroibHHKOB»). Haxomuts (c

MOMOUIbIO KaJIbKYyJIATOPA) ATUHBI U YIJIBI 17151 HETaOIMYHBIX 3HAUSHU

6.2

[Tonws3oBatbCst dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [IJI HAXOXKJCHHS COOTHOIIECHUM

MCXKAY TPUTOHOMETPUICCKHUMHA BCIIMUMHAMHA

6.3

Hcnons3oBath TeOpemMbl CHHYCOB M KOCHHYCOB ISl HAXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYroJibHUKA («pElIeHHuEe TPEYroJbHUKOBY),

MMPUMCHSTDH UX IIPU PCIICHHUU 'COMCTPHUYCCKUX 3a1a1

6.4

Brnagerp mnonsiTusiMM TpeoOpazoBaHUs MOJO0HUS, COOTBETCTBEHHBIX
371eMeHTOB MOoA00HBIX (uryp. Ilosb30BaThCcsl CBOWCTBAMM MOA0OMS
POU3BOJBHBIX (PUTYp, YMETh BBIYUCIATH UIMHBI U HAXOAWUTH YTIIBI Y
nono0HbIX ¢uryp. IlpuMeHsTh cBOMcTBa MOAOOHS B MPAaKTHYECKUX
3ajayax. YMeThb TPUBOAUTH MpPUMEpPbl MOAOOHBIX (uryp B

OKpYXaloIeM MUpe

6.5

ITonp30BaThCS TCOpEeMaMu O TIPOM3BCIACHUN OTPE3KOB XOopAa, O

MIPOU3BENIEHNHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHON

6.6

[lonp30BaTbCcst  BEKTOpamMH, IOHMMAaThb HMX TE€OMETPUYECKHH U
¢bu3nyecKuil CMBICH, MPUMEHATh MX B PEIICHUH TeOMETPUYECKUX U
¢usnueckux 3amay. [IpuMeHATh CKaJaspHOE NMPOU3BEICHHE BEKTOPOB

IJId HAXOXKACHUA NJIMH U YTJIOB

6.7

ITonw3oBaThCs METOJOM KOOpAWHAT Ha IINIOCKOCTHU, IIPHUMCEHATH €ro B

pPCIICHUN TCOMECTPUUCCKUX U IIPAKTUICCKUX 3a/1avd

6.8

Bnagers NOHATHAMHM  NPaBUIBHOTO  MHOTOYIOJbHHMKA,  JUIMHBI
OKPY’>KHOCTH, [UIMHBl AYTM OKPYXKHOCTM W paJuaHHOM MeEphl yria,
YMETb BBIUMCIATH IUIOWIAAL Kpyra U ero dacreu. lIpumensarts

MMOJIYYCHHBIC YMCHHUA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxoauTe ocu uiu HEHTPBl CUMMETPUH GUTYP, TPUMEHSTH ABHKCHHS

IJIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

IIpyuMeHATh MOJNYyYEHHBIE 3HAHUSA HA IPAKTUKE —  CTPOMUTH
MaTeMaTUYECKUE MOJENH Ui 3a7ad PEeajbHOW >KU3HU U IPOBOJUTH
COOTBETCTBYIOIIUE BBIUUCICHUS C TPUMEHEHHUEM TOJ00MS |

TPUTOHOMETPUYECKUX  (QYHKIHMH  (TONB3ysiCh, TA€ HEO0OXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAePKAHUSA
6 ['eomeTpus
HavansHble noHsTHA reomeTpun. Touka, npsimasi, OTPE30K, Jyd. YTois. Buasl
6.1 yriaoB. BeprukanbHble M CMEXHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOTrOYyrojipHUK. [lapamiensHoCTh U NepIEeHAUKYIIPHOCTD IPSIMBIX
62 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpHH.
' ITprMepsl CHMMETPHUH B OKPYKaIOLIEM MUPE
63 OCHOBHBIE TOCTPOEHHUSI C TOMOIIBIO LUPKYJSd W JIMHEHKH. TpeyrojibHUK.
. Bricora, Mmenuana, OuccekTpuca, UX CBOKWCTBA
64 PaBHOOe/IpeHHBI M PaBHOCTOPOHHMI  TpeyroibHUKU. HepaBeHCTBO
' TPEYTOJIbHUKA
. CpoiicTBa ¥ TNpPU3HAKKM PaBHOOEIPEHHOro TpeyrojibHuKa. llpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa U NMPU3HAKU MAapaJUIENbHbBIX NPsAMBIX. CyMMa yIiloB TPEyTOJIbHHKA.
' BHelnue yribl TpeyrojibHUKa
[IpssmoyronbHbll  TpeyroidpHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
6.7 TPEYrojJbHUKA, MPOBENEHHOW K runoreHyse. IlpusHakum paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTONBHBIN TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B IreOMETpHH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie © OoJdblIeil  CTOpoHE
TpeyrojapHuKa. lleprnenauKyisap U HaKJIOHHAs
6.9 I'eomerpuueckoe Mecto ToYeKk. buccekrpuca yrma W cepeAUHHBINA
' NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMmeTp, HuX CBoiicTBa. BzaumHoe
6.10 pacrmoyioKeHue OKpPY)KHOCTH u mpsimoil. KacarenpHas u  cekymas K
OKpY’KHOCTHU
611 Oxpy’KHOCTb, BIHMCaHHas B yroj. BmucaHHas M omnMcaHHas OKpPYXHOCTH

TPEYTOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS

6 I'eomeTrpus

6.1 UYeTtsipéxyronpHuku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

63 Tpanenus, paBHOOOKas Tpamneuus, €€ CBOMCTBA U Npu3Haku. [IpsmoyroiabHas
' Tpamneuus

64 Merton yaBoenus menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TE€OpeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpEeyrojibHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(p¢unueHt moxodus. Ilpusnaku nomodus
' TpeyrojabHUKOB. [IpuMeHenue nogo0us npu peleHuu NpakTUYECKuX 3a1a4
6.7 @opmynbel AN IUIOIIAAU TPEYrojibHUKA, MapajieiorpamMma, pomba u
' Tpaneuuu

6.8 CpoifctBa miomaneit reomerpuueckux ¢uryp. OTHOLIEHHE IUIOIIAJeH
' noJ00HBIX puryp

6.9 Boruncnenue muiomaeil TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHUn
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIja HpsSMOYTOJBHOTO TPEYIOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXIECTBO. | pUTrOHOMETPUYECKHUE
¢ynkuun yrinos B 30°, 45° u 60°

612 BrnucaHHble M LIEHTpaJIbHBIE YIVIBI, YIoJl MEXAY KacaTeIbHOW MU XOpAOH.
' VYribel MeXAY XOpJlaMu U CEKYLTUMU

6.13 BrnncanHble 1 onMcaHHbIE YETHIPEXYTONBHUKHI

6.14 B3anmHoe pacnonoxeHue IBYX OKpyx)HocTel. KacaHue OKpy HOCTEH.

OO1ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KUIIACC




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

6 I'eomertpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. Pemienue
6.2 MPAKTUYECKUX 33/a4 C KCIOJb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanue nomodus. [lomodre COOTBETCTBEHHBIX SJIEMEHTOB
64 Teopema o mpou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB
' CEeKYILIHUX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Bexktop, nmmmHa  (MOAynb) — BEKTOpa,  COHANpPaBJIEHHBIE  BEKTOPHI,
6.5 MPOTUBOMOJIOKHO HANpaBlieHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalliy HaJl BEKTopamu. Pa3noxkeHue BeKTopa Mo JAByM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkajsipHOe NMPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HaXO0X/IEHUS JUIMH U YTJIOB
JlexapToBbl KOOPAMHATH! HA IUIOCKOCTH. YPaBHEHMS INPSMOM U OKPY’KHOCTHU B
6.7 KOOpJMHATAX, MEPECEUCHUE OKPY>KHOCTEH W MPsAMBIX. MeToJ KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIiia, BBIYUCICHUE JUIMH OyT
' OKPY’KHOCTEMN
6.10 [Tnomane kpyra, cekTopa, CErMmeHTa

6.11

JIBWOKCHHST TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (3JIieMeHTapHbBIE

npeacrasienus). [lapamnensusiii nepeHoc. [ToBopor




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30oBaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
Omnepalvy HaJ MHOXECTBAMH; YMEHHUE OIEepUPOBAaTh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, MPUMEHITh MX NpPU PEIICHUU
3a/1a4; yMEHHE UCTIOIb30BaTh rpapueckoe MmpeIcTaBIeHHe MHOKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBJIEHUM, MPU PELICHUH 3a7ad

U3 IPYTUX y4eOHBIX MPEIMETOB

YMenue OIICpHUPOBATH MOHATHAMU: OIPCACICHUC, aKCMOMA, TECOpCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClo3HaBaTb HCTUHHBIC MW  JIOXKHBIC
BBICKA3bIBaHHUA, IPHUBOJAUTH MNPUMCPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKa3bIBAaHUM

YMeHue ornepupoBaTh MOHITHSMHU: HATypaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JNETUMOCTH, IIeJIO€ YHUCJIO, MOAYJb Yucia, OOBIKHOBEHHAs ApoOb W
JIecsTHUYHAs IpoOb, CTAHIAPTHBIN BUJ 4YHCIa, PallMOHAIBHOE YHUCIIO,
UppalMOHATIFHOE YHWCIO, apu(MeTHYeCKUid KBaJApPATHBI KOPEHB;
YMEHUE BBINOJHATH JEWCTBUS C YWCIaMH, CpaBHUBAaThb U
YHOOPSAIOYMBATh YHWCJA, MPEACTABIATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpYIJIATh YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCICHU

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEIbIM IOKa3aTelIeM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH, anredpanveckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
OoJbIlle E€AMHUIIBI; YMEHHUE BBIMOJNHATH pacyéThl MO GdopMyiaM,
npeoOpa3oBaHusl LEJbIX, JIPOOHO-PALIMOHATBHBIX BBIPAKEHUU U
BBIPQXEHUI ¢ KOPHSIMH, Pa3l0KEHHE MHOTOYJICHAa Ha MHOXXUTENIH, B
TOM 4YHCJIE C HCIOJb30BaHUEM (GOpPMYJT pPAa3HOCTH KBAApPaTOB H

KBaJipaTa CyMMBbI U PA3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C




OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOI; yMEHUE pellaTh JUHEHHbIE M KBAaJApPAaTHHIE ypaBHEHUS,
JIPOOHO-PAMOHANILHEIC YPaBHEHHUS C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHUH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANILHBIC HEPABEHCTBA C  OJHOMN
MEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHU 3a]a4 U3 IPYTUX MPEeIMETOB
M TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJAWHATHYIO
OpsIMyI0 ¥ KOOPAMHATHYIO IUIOCKOCTh ISl M300pa)XeHHsl pelieHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIMA, Tpaduk GyHKIUH, HYIH
GyHKIMH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHMs, yOBbIBaHUS, HauWOOJNbIIEe WM HAUMEHbIIEEC 3HAYCHUS
GyHKIIH; yMeHHe OIepUPOBATH HOHATHSAMHU: npsimMast
NPOTNOPLUUOHATIBHOCTD, JUHEHHAsT (PYHKIMS, KBaJpaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHAILHOCTh, TMapaboiia, TUIepOosia; yMEHHE
cTpouTh rpaduKku GYHKIUH, HCIIONB30BATh IPaUKU Ui OTpEICICHUS
CBOHCTB IPOIIECCOB W 3aBUCHMOCTEH, JJIS peIIeHHs 3aJad U3 JAPYTUX
y4eOHBIX TIPEAMETOB W PpEAIbHOM KHU3HH, YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXAY BEIHUYNHAMU

YMeHnE OIICpHUPOBATH IIOHATUSAMU: II0CJICAOBATCIIbHOCTD,
apupMeTHueckass M TeoMeTpuyeckas  MPOrpeccHH;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA IOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oO0I1ero 4jieHa MpH pelIeHUM 3aj1ad, B TOM YHUCIe 3a7ad U3 APYTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMmenune peuiaTh 3aga4u pasHbIX THIIOB (B TOM YMCJIC Ha MPOLCHTEHI,
JOJIM W YacCTHu, ABUIKCHUC, pa60Ty, HECHY TOBAapOB U CTOUMOCTH
IMMOKYIIOK M YCJIYT, HAJIOTH, 3aa4U 13 obnactu YHOpaBJICHUA JTAYHBIMU U
CeMEHBIMU (pHHchaMI/I); YMCHUC COCTaBJIATH BBIPpAKCHUA,
YpaBHCHUA, HCEpPABCHCTBA MW CHUCTEMBI 110 YCJIOBUIO  3aJadyu,
HCCJICAO0BATh IMOJTYYCHHOC PCIICHHUEC U OLCHUBATH HpaB,I[Ol'IOI[O6HOCTL

MOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHne onepupoBaTh NOHATHAMH: (UTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yroj, MHOIOyroJbHHK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCAMUaHa, 6I/ICCCKTpI/IC3 U BbBICOTAa TPCYTOJIbHHUKA, ‘{CTpréXYFOJ'ILHI/IK,




napajuiesiorpaMM, pomO, TpSAMOYrOJIbHUK, KBajapaT, Tpamerus;
OKPY’>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pelaTh 3ajadyd, B TOM UYHCJIE U3 IOBCEIHEBHOMN
KHU3HM, Ha HAXOXKICHHWE T€OMETPUYECKHUX BEJIMYUH C NMPUMEHEHUEM

U3yYEHHBIX CBOMCTB GUryp U (pakToB

10

YMeHHue OomnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajluIeIbHOCTh U NEPHEHAUKYJISPHOCTh MIPSIMBIX,
yrol MEXAYy MpsMbIMH, NEPIEHIUKYJSAp, HAKIOHHAs, IPOEKLUs,
nonobue Guryp, nogo0HbIe TPEYTrOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpPE

11

YMeHue onepupoBaTh IOHATHSAMM: JJIMHA, PAcCTOSHUE, Yol
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpY’KaIOLIEM
MHUpPE; yMEHHE MpUMEHATh (GOpMyJibl IEepUMeTpa U  IUIOIIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra, o0Obema
IPSIMOYTOJIBHOIO MapajuIeNICNIUIela; YMEHHE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYIrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHMS  JAJIs

BBIYMCJICHUA OJIWH, paCCTOHHI/Iﬁ, IIomaaei

12

YMmenue un3zo0paxkaTh IUIOCKME (UIYpl W HUX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIHU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  IHOHATUSAMHU:  HPSAMOYTOJIbHAs  CUCTEMaA
KOOpJIMHAT;, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEICTaBICHUSA
JaHHBIX M pELIeHUs 3aJad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

npeaMETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh IMOHATUSAMH: CTOJIOMKOBBIE M KPYIrOBBIE
IUarpaMMbl,  TaOIWIBI, cpenHee — apudmMeTHueckoe, MeauaHa,
HauOoJiplllee M HAaUMEHbLIEEe 3HAYEHUs, pa3Max 4YHUCIOBOr0 Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH U  NpeoOpa3oBHIBATH




uHPOpPMAIMIO, TPEACTABICHHYI0 B Ta0OJIMIIAX M Ha JUarpammax,
OTPaXXKarollyl0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX IIPOLECCOB U
SABJICHUW; YMEHHME pacrno3HaBaTh HW3MEHYUBBIC BEJIWYHMHBI B

OKpYKarouiemM MUpe

15

YMeHue ornepupoBaTh TOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbII
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM  HCXOJ)
CIIy4ailHOrO OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIWTh BEPOSATHOCTH CIIYYalHBIX COOBITUHA B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Tepedopa M ¢ HCIOJIIb30BaHUEM
IpaBUJia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peaJbHBIX
COOBITHIA W SBJICHHI, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXAaloIlleM MHpPe U B KHU3HU;
3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCETI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

VYMenne BbIOMpaTh TOIXOMAIIANA W3YYEHHBIH METON IS peIIeHUs
3a/1a4ud, NPUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJbTAThI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHKH KaK HayKH, MPUBOIAUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMHPHON UCTOpUH




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEeMEHT COACPKAHUSA

Yucia U BLIYMCIIEHUS

1.1

HaTypaJILHBIe U O CJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTH LCJIBIX YUCCI

OOBIKHOBEHHBIE u JCCATUYHBIC I[pO6I/I, IMPOUCHTLI, OeCKOHEYHBIE

2 NePUOANYECKHE IPOOH

13 Panmonaneupie uuncia. ApudMeTrudyeckue oOmepanuu C  paluoOHAIbHBIMU
' qucIaMu

14 HetictButenbHble 4yncia. ApudMeTHUYeCKHe ONepaluu ¢ ACHCTBUTEIHLHBIMHU
' YUCIaAMHU

s [TpuOnmk€HHbIE BBIUMCIICHUS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OIEHKa
' pe3yibTaTa BEIYUCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ wuenbiM mnokaszateneM. CTENEHb C pPALMOHAIBHBIM IOKA3aTEJIEM.
. CaoiicTBa cTeneHn

23 MHorouneHs!

24 Anrebpanueckas qpoob

55 Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHHU. [HenictBus c
' apu(METHUECKUMH KOPHIMHU HATypaIbHOM CTETIEHN

3 YpaBHEHHs 1 HEpABEHCTBA

. [lensie u JpoOHO-panMOHaNbHbIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

39 Ilensie W npoOHO-palOHANIbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekcToBbIX 3a1a4

4 YucnoBble NOCIEN0BATENBHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS MTOCJIEN0BATEIHLHOCTEN

4.2 Apudmerndeckass u TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMHU
OyHknusa, crnocoObl  3amgaHus  ¢yHknuu. ['paduxk  ¢ysknuun. OO6macth
ompesieNieHus] 1 MHOKeCTBO 3HaueHui pynkuuu. Hymu dynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHH. MaKCUMYMBI U
MUHUMYMBl (QyHKIuH. HawOosblliee W HaWMeEHbIee 3HAUYCHHWE (QYHKIMH Ha
IPOMEKYTKE
6 KoopanHatsl Ha npsIMO# ¥ TIJIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapToBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyroabHHK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIMYUH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucaTrenbHasi CTaTUCTUKA
8.2 BepositHoCT
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA
* Maremaruka. ['eomeTpusi: 7 - 9-¢ Kiacchl: 0a30BBIM YPOBEHb: YUeOHUK; 14-¢
uznanue, nepepadoranHoe Aranacas JI.C., byty3os B.®., Kagomues C.b. u ap.
AximmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

¢ HdpopMaIMOHHO-METOUYECKOE MUCEMO 00 0COOCHHOCTSIX TIPETIOIaBaAHMSI
yueOHoro npeamera «Maremaruka» B 2025/2026 yyebHOM roy

https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeToauyeckne PEKOMEH AN TI0 CO3/TaHHUIO KJIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOTO NpOodHIIeH U KJIACCOB C YIITyOJICHHBIM H3yUEeHUEM
MaTeMaTHuKH, PU3NKH, XUMUU, OMOJIOTHH B 00111e00pa30BaTEIbHBIX
OpraHU3alHsIX C UCIOJIb30BaHUEM HH(PACTPYKTYPHI, CO3JITaHHON B paMKax
HaIMOHAJIBHOTO MpoekTa «Oopa3zoBanue» (KBantopuymsl, IT-kyOb1, Toukn
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e (COOpHHK THITOBBIX 33aJJaHUM JJIs1 TEKYIIETO OLICHUBAHUSA M0 YYEOHBIM
npeameram «Marematukay u « Mapopmatuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. bubnuoreka L{OK https://m.edsoo.ru/

2. SIKnacc 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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