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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OJJMH U3 OCHOBHBIX Pa3/esiOB IIKOJIbHOW MaTeMaTUKH, UMEIOIIUN
CBOCH 1IeNbI0 00ECNeunTh U3yYyeHUE CBOWCTB M Pa3MepoOB (PUIyp, UX OTHOIICHUU U
B3aMMHOE PACIIOIOKEHUE, OMMUPACTCS Ha JIOTMUECKYIO, JI0KA3aTENbHYIO JIMHUIO.
[leHHOCT, M3y4YeHUSI TEOMETPUM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
3aKJIIOYaeTcsi B TOM, 4YTO OOYyYalOIIUIHCS YYUTCA TPOBOJUTH JOKa3aTellbHbIC
pacCyXJIeHusi, CTPOHUTHh JIOTUYECKHE YMO3AKJIIOUEHHUs, JOKa3blBaTh HCTHUHHBIC
YTBEPXKACHHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHUSA «OT
MPOTUBHOTO», OTJAWYATh CBOWCTBA OT TPU3HAKOB, (POPMYIMPOBATH OOpaTHBIC
yrBepxkaeHus. Ocoboe 3HaueHue aoKa3arelibHas JUHUS HUMEeT Ui YIITyOIEHHOTO
W3yYCHUsI MAaTEeMaTHKH.

[enpro M3y4eHUs TEOMETPHUH SIBISIETCS MCMONB30BaHUE €€ KaK MHCTPYMEHTA TpU
pEIICHMM KaK MaTeMaTH4YeCKUX, TaK W MPAKTHUYECKUX 3aJlady, BCTPEUAIOIIMXCS B
peanbHON Ku3HU. OOyyaroluiicss JOKEH HAy4YUTbCS OINPENENSITh I€OMETPUUYECKYIO
burypy, OnmuchiBaTh CJIOBAMH YEpPTEX WM PUCYHOK, HANTH IUIOMAAL 3€MEJIbHOTO
y4acTKa, pacCUMThIBaTh HEOOXOAUMYIO [UIMHY ONTOBOJIOKOHHOTO KaOens Wiu
TpeOyeMble pa3Mepbl Tapaxa JJIsi aBTOMOOWIA. OJTOMY COOTBETCTBYET BTOpas,
BBIYHMCIIUTEIbHAS JIMHUS B U3yUYeHUU TeomeTpuu. [Ipu perennn 3anaq4 mpakTu4ecKoro
XapakTtepa OOy4aroUuuiicsi y4uTCs CTPOUTh MaTeMaTHMYeCKHEe MOJENHM pPeallbHbIX
KU3HCHHBIX CHUTyallui, TPOBOJUTH BBIYUCICHUS W OIEHWBATh aJCKBAaTHOCTH
HOJYYEHHOTO pe3yJbTara.

Oco6eHHOCTh Y4eOHOTO Kypca yIIyOJEHHOTO M3y4YeHHS T€OMETPHUU COCTOHT B
TOM, YTO OOydarolluecs HE MPOCTO 3HAKOMSTCS C ONPENCIEHHBIMHM TOHSATHSMH, a
YBEpEHHO OBJaaeBaloT MMHU. CyllecTBYIOIIME TEMbl MPOTrpaMMbl 0a30BOro Kypca
TEOMETPUM H3Y4aloTcsi Ha 0oJiee TIIyOOKOM ypOBHE, a OOydyaromuecs mpuoOpeTaroT
YMEHHS, TIOMOTAIOIIME UM YBEPEHHO TPUMEHSITh CBOHM 3HAHUS HE TOJBKO B MaTEMaTHKeE,
HO W B CMEXHBIX MpEAMETax, MPEekKIe Bcero (u3NKe W HHPOPMATHUKE, a TaKKe
MIOJTb30BAThCA MOTyUYEHHBIMH 3HAHUSIMH TIPH PEIICHUN TPAKTHUECKUX 3a7ad.

CornacHo yyeOHOMY IUTaHy B 7—9 Kjaccax u3ydaercsl yryOJa€HHBIM y4eOHbIN
Kypc «l'eomeTpus», KOTOPBIA BKIIOYACT CICAYIOIINE OCHOBHBIC PA3/ICNbl COJACPIKAHUS:
«Hauana reometpunm», «TpeyrombHUKN», «OKPYKHOCTHY, «YeTBIPEXYTONBHUKNY,
«ITomobuey, «neMeHTsl TpuroHoMeTpuny, «Ilnomanny», a Takke «MeTox KOOpAUHATY,
«Bekropbl», «IIpeoOpazoBaHus MIOCKOCTH.

Ha u3yuenue yue6Horo kypca «l'eomerpusi» orBonutcs 306 yacoB: B 7 Kiacce —
102 gaca (3 yaca B Henento), B 8 kitacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102
yaca (3 Jaca B HEJIENIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauana reomerpun

Hctopuss BO3HUKHOBEHUS M pa3BUTHUS reoMerpud. HauyanpHble TOHATHS
reomerpuu. Touka, mpsimasi, oTpe3ok, Jyd. [lonstue 00 axkcuome, Teopeme,
JI0Ka3aTelIbCTBE, ONPEICICHUH.

B3anmHoe pacnionokeHue ToYeK Ha npsAMoin. M3Mepenne ImHbI OTpe3Ka,
PacCTOSTHAE MEXKTy TOUKAMM.

[Tonymnockocts 1 yron. Buael yros. MI3Mepenne BenuurH yrioB. BepTukanbHble
1 cMexHbIe yribl. [lapamiensHble U IEPIEHIUKYISPHBIE TIpsAMBbIE. PaccTosiHrE OT TOUKH
10 mpsIMOi. bruccekrpuca yrna.

Jlomanas. Bunsl nomanbix. JlnuHa ntomanor. MHoroyrosibHuKu. [lepumerp
MHOTOYTOJIbHUKA. [IOHSATHE O BBIYKIIBIX U HEBBINYKIIBIX MHOTOYTOJIbHUKAX.

[lepBUYHBIEC MPEACTABICHUS O PAaBEHCTBE (DUTYP, UX PACIIONIOKEHUH, CHMMETPUHU.

[Ipocrenmune noctpoenus. MHCTpYMEHTBI U1l U3MEPEHUMN U ITIOCTPOCHUN.

TpeyroabHuku

Buabl  TpEyroibHUKOB: OCTpPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYNOYIOJbHBIE,
paBHOOEIpEHHBIC, PaBHOCTOPOHHUE. MenuaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA.

PaBencTtBOo TpeyronpHukoB. IlepBpli W BTOPOM NPU3HAKKM  PABEHCTBA
TPEYTOJIbHUKOB. PaBHOOENpeHHBIE TPEYTrOJIBHUKA U HX CBoWcTBa. [lpu3Hak
PaBHOOEIPEHHOTO TPEYroJIbHUKA. TpeTuil Mpru3HaK paBeHCTBA TPEYTrOJbHUKOB.

CooTHo1IeHUsI MEK/Ty CTOPOHAMH M YITIaMU TpeyroyibHuKa. HepaBeHCTBO
TpeyrojbHUKa. HepaBeHCTBO O IIIMHE TOMAaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH.
[Iprmeppl CUMMETPUH B OKPYKAIOIIEM MUPE.

IMapajuenbHble npsiMblie. CyMMa YyIJI0B MHOTOYTOJIbHHKA

[TapannenpbHOCTh MPSAMBIX, UCTOPUYECKHE CBEAECHUA O mnocryiaare EBknuaa m o
ponu JloGaueBCKOro B OTKPBITMM HEEBKIMIOBOW reomerpuu. CBOMCTBA M MPU3HAKU
napasuieNbHbIX NpsAMbIX. CyMMa yIIIOB TPEyToJIbHUKA. BHEIIHNE yITIbl TPEYTOJNIBHUKA.
CyMMa BHYTPEHHHUX YIJIOB MHOTIOYTOJIBHMKAa U CyMMa BHEHIHMX YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA.

IIpsiMoyrosibHbIE TPEYT0JbHUKH

[Ipu3Haku paBeHCTBAa MPSAMOYTOJIBHBIX TPEYroJbHUKOB. llepnenaukynsap u
HakJIOHHAs. CBOWMCTBO Me€IMaHbl MPSMOYTOJIBHOTO TPEYTOJbHHUKA, MPOBEAEHHOM K
runorenyse. [IpsmMoyroyibHbIN TPEYrobHUK € yIiioM B 30°.

OKpyKXHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTbI OKPY>KHOCTU U Kpyra: LEHTP, paAnycC,
IMaMeTp, XOpAa, UX CBOMCTBA. B3amMHOE pacrosioKe€HHWe OKPYKHOCTH M MPSIMOM.
KacarenbHas u cexyias kK okpy:kHOCTH. OKpY»KHOCTb, BIMCaHHas B yroil. [Ipocreinme



MMOCTPOEHHUS C TOMOIIBIO LIUPKYJISI U TUHEUKH.

I'eomeTpuyeckune Mecra TOYEK

[TonsiTHE O rEOMETPUUECKOM MECTE TOUEK. [ [puMepbI reOMETPUUECKHX MECT TOUEK
Ha IUIOCKOCTH. buHccekTpuca ymia M CEpeIVHHBIN TMEPHEHIUKYISAP K OTPE3Ky Kak
reoMeTpuueckrue Mecta Todek. OmnucaHHash OKPY)KHOCTb TpPEyrojbHUKa, €€ IIEHTP.
MeTton reoOMETpUYECKUX MECT TOUEK MPH PEIICHUHA T€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JIMHEHKH

Ucropuueckue ceaenns. OO0CHOBaHUS MPOCTEHIINX TOCTPOCHUMA, HTAITbI
3a/1a4M Ha MTOCTPOECHHUSI, PEIICHHE 3a]]a4 Ha IOCTPOCHHUE LIUPKYIIEM U JTUHEUKOM.

8 KJIACC

YeTbIpEXyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBoicTBa. [IpsAMOyroasHUK, pOoMO, KBaApaT, UX
MpU3HAKU U cBoiicTBa. Tpanenus. PaHoOenpeHHas Tpanenus, €€ CBOMCTBA U IPU3HAKH.
[IpsamoyronbHas Tpaneuus. CpenHss JUHAS TPAICIUH.

CpenHss TMHUA TPEYToJbHUKA. MEeTON yABOCHHS MEAUAHbI TPEYTOJIbHUKA.
Teopema o nepecedyeHn MEIUAH TPEYTOJIbHUKA.

Teopema Paiteca, Teopema 0 MPONOPLUUOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHa 111 MPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpaabHO-CUMMETPUYHBIE (PUTYPBHI.

IlonoOue

[lonobue TpeyroabHUKOB, Kod(hduuuent mnonoodus. [lpuznaku nogoOus
TpeyroJpHUKoB. [IpumeHeHne momoOUs TpPU  PEUICHUM TIeOMETPUUECKHX U
NPAKTUYECKUX 3a/]au.

ILnomans

[Tonstue o mmomaau. CroiicTBa miomaaei reomerpudeckux uryp. [pocreiimme
dopMynbl IS TUIOLIAAM TPEYrojibHUKA, MapajuiesiorpaMMa, poMOa M Tpareluu.
[Tnomaau nogoOHbIX Guryp. OTHOUIEHUE MIIONIAIEH TPEYTOIbHUKOB.

Teopema Iludgaropa

Teopema Ilucdaropa. Ilpumenenne Teopembl Iludaropa mnpu peuieHun
NPAKTUYECKUX 3a/1a4.

DJieMeHThI TPUTOHOMETPHUH

CHHyC, KOCHMHYC, TaHI€HC M KOTAHI€HC OCTPOro yria HpsMOYTOJIBHOTO
TpeyronpHuka. Tpuronomerpuyeckue ¢GyHkmuu ymioB B 30° 45° u  60°.
IIponopunonanbHble OTPE3KH B IPSIMOYTOJILHOM TPEYTOJIBHHUKE.

YIiibl M 4eTbIPEXYT0JIbHUKH, CBA3AHHBIE C OKPYKHOCTHIO

BrnucanHbple U LEHTpabHBIE YIVIBI, YTOJ MEXAY KacaTeIbHOM M XOpPAOW. YIJIBI
MEXAY XOpJaMU U CEKyIIMMH. BricaHHbIe 1 ONMCAaHHBIE OKPYKHOCTHU TPEYTOJIbHUKA U
4eTBIPEXYTOJIBHUKN. CBOMCTBA U IPU3HAKU BIIMCAHHOTO YETBIPEXYTroIbHUKA. B3anmHoe
pacnonoxeHue AByX okpyxHocTed. Kacanue oxpyxHocredl. OOuiye kacareiabHble K



JIBYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHMKOB

Cunyc, xocunyc, Tanresc ymoB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POpMYIIBI ITpUBENCHUS. Pemenne TpeyronbHUKOB. TeopeMa KOCUHYCOB U
TeOpeMa CHUHYCOB. PellleHMe NpakTHYeCKHX 3aad C HCIOIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. PellieHne 3a1a4 reoMeTpu4eCcKON ONTUKH.

Tpuronomerpuueckue GopMyIbl AJI IVIOWAAN TPEYTOIbHUKA, TapaIeIorpaMmMa,
pombOa, Tpaneuuu. Dopmyna Iepona. @Dopmyna  IOMAAXW  BBITYKIOTO
YETBIPEXYTOJIbHUKA.

IHoxoOue TpeyroibHUKOB

Xopabl U MOAOOHBIE TPEYTrOJbHUKU B OKPY)KHOCTH. Teopema O MpOU3BEIECHUU
OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHMX, TEOpEMa O KBaJpaTe
KacarenbHOW. [IpuMeHeHne npy peleHny reoMeTpudyeckux 3aaad. Teopemsl UeBbl u
Menenas. [IonsiTie 0 rOMOTETHM.

MeTtox koopauHaT

VYpaBHeHUe MpSIMON Ha TIIOCKOCTH. YTIIOBOH KOA(h(GUIIMEHT U CBOOOHBIN YJIeH, UX
reomMeTpuyeckuid cmbicia. [lapamiensHOCTh UM NMEPHEHAUKYISIPHOCTh HPSAMBIX (Uepe3
yIII0BOHM KO PUIueHT).

YpaBHEHUE OKPYKHOCTH. HaxoKaeHue nepeceyeHnii OKpy>KHOCTEU U IPSIMBIX B
koopauHarax. @opmysia pacCTOSIHUSA OT TOYKHU A0 npsiMoit. [Inomane napasniemorpamma
B KOOpAMHATaX, MOHATHE 00 OpUEHTHPOBaHHOM Momaau. llpuMenenue Mmertona
KOOPJIMHAT B ITPAaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKHX 3a/1a4ax.

BekTopsl

Bekropsl Ha mockocTu. ClOXKEHME W BBIYMTAHWE BEKTOPOB — IIpaBUIIA
TPEYroJIbHUKAa M MapajuiejJorpaMma. YMHOXEHUE BeKTopa Ha uucio. KoopanHarel
BekTOpa. CIlI0)KEHME W BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpPA HAa YHUCIO B
koopauHarax. [[pumeHeHne BeKTOpoB B (hU3HMKeE, IIEHTP Macc.

ITonstue o 6azuce (Ha rmIockocTu). Paznoxenust BekTopoB 1o 6azucy. CkansipHoe
IPOU3BEACHUE BEKTOPOB, T'€OMETPUYECKUUA CMBICI M BBIPAKEHHE B JIEKapTOBBIX
KoopauHarax.  JMCTpUOYTMBHOCTh  CKaJsipHOro  mnpous3BeneHus.  CkaisipHoe
IPOU3BEICHHUE U MPOEeUUpOBaHUE. [[puMeHeHne ckaasipHOTro
IPOU3BE/ICHHS] BEKTOPOB ISl HAXOXKAEHUS JJIMH U YIJIOB. PelieHne reoMeTpuyecKkux
3a/1a4 C TOMOILBIO CKAJIIPHOTO MPOU3BEACHUSI.

JIJInHA OKPYKHOCTH M IUIOIIAAb KPYyra

IIpaBuibHBIE MHOTOYTOJNIBHUKH. [lnmHa okpykHOCTH. ['panycHas u panuaHHas
Mepa yIia, BBIYMCIEHUE JJIMH IyT OKpyx)HocTel. [lnomanes kpyra, ceKkTopa, CerMeHTa.
Ncropuueckue cBeieHusi 00 U3MEPEHUH JJIMHBI OKPY>KHOCTH U IJIOIIAIU KpyTa.

JIBMKeHUS TIJIIOCKOCTH



LenTpanpHas cummerpus. LlenTpanbHo-cummerpuuHble ¢(urypsl. [loBopoT.
OceBasg cummetpust. DPurypel, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenbHbIN IEPEHOC.

[lonsiTue nBukeHUs U ero cBoiicTBa. PaBeHcTBo ¢uryp. IlposiBieHus cumMmerpuu
B IIPUPOJAE, IKUBOIUCH, CKYIBNTYpe, apxuTekrype. KoMmo3unmu JIBHKEHUN
(npocrelimue npumepsl). [[puMeHeHne B TeOMETPUYECKHX 3a/1a4ax.



IHIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPHUSI» HA YINIYBJEHHOM YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MPOTpamMMbl IO  MaTeMaTHKe
XapaKTEPU3YIOTCS B YACTH:

1) maTpmoTHYECKOTr0 BOCIIUTAHMSA:

MPOSIBJIEHUEM UHTEpPECA K MPOILJIOMY M HACTOALLIEMY POCCUUCKON MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOILIEHHWEM K JIOCTH)KEHUSM POCCHUMCKMX MAaTeMaThKoB U
POCCUICKOM MaTeMaTU4eCKOW UIKOJbI, K HCIOIb30BAHUIO 3TUX JIOCTHKEHUU B
JpYTUX HayKaX U NPUKIAAHbIX cepax;

2) TpaKIaHCKOTO M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

TOTOBHOCTBIO K BBIIIOJIHEHHIO O0S3aHHOCTEHN I'pa’KJaHWHA U peaju3aliu ero
npaB, NPEJCTaBICHUEM O MaTeMaTHMYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TpakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX POOIJIEM, CBA3aHHBIX C
OPAKTUYECKUM TMPUMEHEHUEM JIOCTH)KEHHUH HayKH, OCO3HAaHHUEM Ba)KHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) TpyI10BOTro BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B PpEUICHHMM MPaKTUUYECKUX 3ajaad
MaTeMaTHYeCKOM HaANpaBIIEHHOCTH, OCO3HAHMEM BaXKHOCTU MaTEeMaTHYECKOTrO
oOpa30oBaHUsl HA TPOTSHKEHUM BCEW JKM3HU U1l YCHEIIHOW MpodeCcCUOHATBHOM
JESITEIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
NOCTPOEHUEM MHAMBHUAYAJIbHON TPaeKTOPUH OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTeTHYECKOro BOCIHUTAHHUS:

CHOCOOHOCTBPIO K OMOILMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, PEHICHWH, pPACCYKIACHHUM, yYMEHHIO BHJIETh
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTeH HAYYHOTO MO3HAHMS:

OpUEHTAllMEW B JESATEIHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHS YENOBEKa, MPUPOILI U
oOlIecTBa, MOHMMAaHUEM MaTeMaTUYeCKOM HayKu Kak cdepbl 4YenoBeYeCKoi
NeSATEIbHOCTH, 3TAOB €€ Pa3BUTUS M 3HAYMMOCTH JIS Pa3BUTHUS LIMBUIM3ALIUH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKU M MaTeMaTU4YeCKON KyJIbTYpOil KaK CpelCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABbIKAMHU HCCIIEI0BATENBCKON JEATEIHHOCTH;

6) ¢u3nyeckoro BocnuTaHus, GOPMUPOBAHHUS KYJILTYPHI 310POBbSI U
IMOLUMOHAJIBHOIO 0J1ar0NOIyYusi:

TOTOBHOCTBbIO MPUMEHSATh MAaT€MaTH4YEeCKUE 3HAHUS B HMHTEpEcax CBOEro



30pOBbsl,  BEAECHHUS  3I0pOBOro  oOpa3a KU3HM  (340pOBOE  NUTAHUE,
COAIaHCUPOBAaHHBIA PEXHUM 3aHATUH U OTAbIXa, peryisipHas (uznueckas
aKTUBHOCTB ), C(OOPMUPOBAHHOCTBIO HaBbIKa pe(IEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOT'O K€ IpaBa APYroro 4eaoBeKa;

7) IKOJOTHYECKOTO BOCIIUTAHUS:

OpHUEHTAllEe Ha IPUMEHEHHE MaTeMaTHYECKUX 3HAHUN JUIsl pelieHus 3a1ad B
00JIaCTH COXPAHHOCTH OKPY>KAIOILEN CpPeibl, IIIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX
BO3MOYKHBIX MOCJEICTBUN Ul OKpPY)KaOLIEH Cpelbl, OCO3HaHUEM I00aIbHOIO
XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTEH UX PELIeHUS;

8) aganTanuM K M3MEHSIOIHUMCSI YCJIOBUSM CONMATbHOW W IPUPOTHOI
cpensbl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIOBHMSX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JESTEIbHOCTh, B TOM YUCIIE
YMEHHUE YUUTHCS Y APYTHX JIIOAEH, TPUOOPETaTh B COBMECTHOU ACSITEIHbHOCTH HOBBIE
3HAHMS], HABBIKM ¥ KOMIIETEHLIMU U3 ONbITA JIPYTHUX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHWM HOBBIX 3HaHUU, (POPMYIHpPOBATH WIEH,
HOHSTHSA, TUIIOTE3bl 00 OOBEKTax U SIBICHUAX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JAE(UIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, IIAaHUPOBATh
CBOE€ pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYalMIO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIE PEIIEHUS MU JEeUCTBUS, (OPMYIMPOBATh M OLIEHHBATh PUCKU U
MOCJENCTBUS, POPMUPOBATH OMBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesynbrare 0ocBOEHHUsS MpOrpaMMbl [0 MaTeMaTHKEe Ha YPOBHE OCHOBHOTO
oOmrero obpazoBanusi y oOyuaromierocst oOyayT chopMUpOBaHEI MeTanpeaMeTHbIe
pPe3yabTaThl, XapaKTePHU3YIOIUECS OBIIAJICHHEM YHHBEPCATbHBIMA
MO3HABATCILHBIMA ~ JICUCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JNCHCTBUSAMH M YHHUBEPCATLHBIMH PETYISATHBHBIMA JCHCTBHSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUS
ba3oBble JJornueckue AelcTBUA:

BBISIBJISITh M XAPAKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKKM MaTeMaTH4YeCKHUX
00BEKTOB, MOHATHUN, OTHOIIICHUH MEX Ty TOHITHAMU, (OPMYIUPOBATH ONIPEICICHUS
MOHSTUH, YCTAaHABIIMBATh CYITICCTBEHHBIN PU3HAK KJIACCU(PUKAIINN, OCHOBAHHMSI JIJISI
00001IIeHNs U CPaBHEHUS, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, POPMYIUPOBATH U IPEOOPAZOBBIBATH CYKICHUS:
YTBEPIUTEIbHBIE U OTPUIIATEIbHBIC, €AUHUYHbIC, YACTHBIE U 00IIIME, YCIOBHBIE,

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS B



dakrax, JaHHBIX, HAOMIONEHUSIX W YTBEPKACHUSX, MpeiaraTh KpPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUNI;

JenaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH IO aHAJIOTHH;

pazOuparh J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEPXKACHHUM (IpsiMble U OT
IPOTHUBHOTO), MPOBOAUTH CAMOCTOSTENFHO JOKAa3aTeIbCTBA MaTeMaTUYECKUX
(bakToB, BBICTpauMBaTh APTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSATh METOJI MAaTeMaTUYeCKOM WHAYKIIMH, OOOCHOBBIBAaTH COOCTBEHHBIE
pacCyXIeHUS;

BBIOMpATh Croco0 pernieHus y4deOHOW 3agayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHMSI, BEIOMpPATh Hanboee MOIXOIAIIUN C y4ETOM CaMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble ncciieqoBare/ibCKie AeHCTBUSA:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIENOBAaTEIbCKANA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTb  BONPOCHI,  (UKCHUPYIOIIME  IPOTUBOpEYUE,  MpoOseMmy,
CaMOCTOSITENIbHO YCTaHABIMBaTh HMCKOMOE M JaHHOe, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHHE;

MPOBOAUTH TIO CAMOCTOSITEIBHO COCTaBJIGHHOMY IUIAHY OJKCIEPUMEHT,
UCCIIEJIOBAHME 110 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTU4eCKOro OOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKAY COOOi;

CaMOCTOATENILHO (POPMYIUPOBATh OOOOIIEHUSI U BHIBOJBI MO pe3ylIbTaTaM
MPOBEIEHHOTO  HAOMIONEHMs,  UCCICOBaHMS,  OKCIEPUMEHTa,  OIEHUBATh
JIOCTOBEPHOCTH TIOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pA3BUTHE TMPOIECCA, a TaKXKE BbBIJBUTATH
MIPENONIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanuei:

BBISIBIISITh  HEJIOCTAaTOYHOCTh W W30BITOYHOCTh WH(OpMAIUu, JaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]1auu;

BBEIOWpATh, aHAJU3UPOBATh, CHCTEMATU3UPOBATh W  HHTEPIPETHPOBATH
uHGOPMAIINIO PA3IMYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOMpATh (hOpMY IIpeCcTaBICHUS UHPOPMAIIUU U WILTIOCTPUPOBATH
penaeMbie 3a1a9M CXeMaMU, AuarpaMMaMi, HHOUW rpaduKoi ¥ X KOMOWHAIIUSIMM,

OIICHUBATh HAJIEKHOCTH WHOOPMAIINH 110 KPUTEPHSIM, TIPEITIOKCHHBIM UITH
chOpMYyTHPOBAHHBIM CAMOCTOSITEIIEHO.

KoMMyHMKATHBHBbIE YyHUBEPCAJIbHbIE Y4eOHbIEe 1eiCTBUS:

BOCIIPUHUMATh ¥ (POPMYITHPOBATH CYXKIACHUS B COOTBETCTBHH C yCIOBUSIMH H
HEeIsIMU OOIIEeHNs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THUCBMEHHBIX TEKCTax, JlaBaTh TOSACHEHHsS 10 XOAy pelIeHus 3ajaud,
KOMMEHTHPOBATh MOJyYEHHbIN pe3yNbTaT;

B X0Jie OOCYXXJIE€HMsI 3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYK/1a€MOM TEMBI,
npoOsieMbl, periaeMoil 3a/1a4u, BEICKa3bIBAaTh UJI€U, HAIIJICHHbBIE HAa TTIOMCK pELIeHUS,



COTIOCTABIIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTrdX Y4YaCTHUKOB JHAiora,
OOHApy)KMBaTh pa3iHude W CXOJACTBO TO3WIUH, B KOPPEKTHOW Qopme
dbopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPECTABIATh PE3yJAbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, WCCIICOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C YY4ETOM 3aja4
Npe3eHTAINH U 0COOCHHOCTEH ayIUTOPHH;

MOHMMAaTh U WCIIOJIB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUAYATbHON
paboTBl TpH pelieHUH Y4YeOHBIX MaTeMaTWYeCKUX 3ajad, NPUHUMATh IIeIb
COBMECTHOHN JIEATEeIHbHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOW pPabOTHI,
pacrnpenensTh BUIbI pabOT, JOroBapUBaThCs, OOCYXKJAaTh MPOILECC U PE3yJbTar
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B T'PYIIOBBIX (hopMax paboThl (0OCYXIeHHs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» U UHBIC); BBIMOIHATH CBOIO YaCTh pa0OTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C JPYTrUMHU WICHAMH KOMAaH]IbI, OIICHUBATh KAa4€CTBO PE3yabTara M
Ka4eCTBO CBOEr0 BKJaJa B OOUIMI pe3ylbTaT MO KPUTEPUSAM, CHPOPMYITHUpPOBaHHBIM
YY9aCTHHKAMHU B3aMOJICHCTBHS.

PeryasiTuBHBbIC YHHBepcaJbHbIe Y4eOHbIE 1elCTBUA
Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI U1 PEIICHHS] B JKU3HEHHBIX M YYEOHBIX CUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUS pelieHUil (MHAUBUAYAIbHOE,
IPyMIOBOE);

CaMOCTOATENIbHO COCTABIISATh IJIaH, AJTOPUTM pEUIeHUs 3aiayd (U ero
4acTh), BEIOMPATh CIIOCO0 PEIIeHUsI ¢ YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUETOM
HOBOW HH(OpMaLUK.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII HHTE/UIEKT:

BJIa/IETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yabrara
pelleHns: MaTeMaTH4eCcKOl 3a1a4u, CAMOMOTHUBAIIMH U Pe(IIEKCUU;

NPEeIBUAETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUM 3aJa4H,
BHOCUTb KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAICHHBIX
OLLIMOOK, BBISIBICHHBIX TPYAHOCTEH;



OIICHUBATh COOTBETCTBHUE pE3y/lbTara NESITEIbHOCTA MOCTABICHHOW LENU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JTOCTHXKEHUS WU HENOCTUXKEHUS 1ETU, HAXOUTh
OILIMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXKATh AMOIIMH MPU U3YYECHUH MaTeMaTUYeCKIUX 0OBEKTOB U (haKTOB,
JTaBaTh YMOLIMOHAJIBLHYIO OLICHKY PEIICHUS 3a]1auu.

ITPEAMETHBIE PE3YJ/IBTATbI

K koniy o0ydenust B 7 kjiacce oOydaromuiics MoIyduT CIEAYIONINE IPEIMETHBIE
pEe3yNbTATHhI:

Pacnio3HaBaTh n3yuyeHHbIE TEOMETPUUECKUE (DUTYPBIL, ONIPENEIATh UX B3aUMHOE
pacrnosiokeHue, u300pakaTb r€eOMETPUYECKUE (PUTYpBI, BBIIOJHATH YEPTEKU IO
YCIIOBHIO 3a/1a4u. M3MepATh JIMHEWHbIE U YITIOBBIE BeIWYMHBL. Pemars 3amaun Ha
BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJINYVH YITIOB.

Jlenatb TNPUKUAKY W OLUEHKY JUHEHWHBIX M YIJIOBBIX BEJIUYHMH IPEIMETOB B
pea’abHOM >KU3HHU, PA3MEPOB MNPUPOIHBIX OOBEKTOB. Pa3nuuare pasmepbl 3THX
00BEKTOB MO MOPSIAKY BETUUUHBI.

CTpouTh 4epTERHU K TEOMETPUUECKHUM 3a]1a4aM.

[Tonb30BaTbCs MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEILICHUH 3a/1a4.

IIpoBOANTB JIOTHYECKUE PACCYKIAEHHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[Tonp30BaTbcsl NpHU3HAKAMHU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOICTBOM MEAUMAaHbI, IPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUH I€OMETPUYECKUX 3aau.

Omnpenenars napayuiedbHOCTh IPSIMBIX C TOMOUIBIO YITIOB, KOTOpPbIE 00pa3yeT ¢
HUMHU cekymasd. OnpenensTe NapauieJbHOCTh MPSAMBIX C MOMOLIBIO PaBEHCTBA
pPaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUEK APYTOU MPSIMOM.

Pemate 3a1aun Ha KjieT4aToi Oymare.

[TpoBOANTH BBIUKCICHUS U HAXOAUTH YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIIIOB
B T'€OMETPUYECKUX 3aJadax C HMCIOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YIVIOB, OOpa30BaHHBIX IPU TMEPECEUCHUHU JBYX
napajyieIbHbIX MPAMBIX CEKylled. Pemars npakTuyeckue 3a1adv Ha HaXOXKICHUE
YIJIOB.

Bnanetes nossthem reomerpuuyeckoro mecra touek (I'MT). Onpenensite
OMCCEKTPUCY yIla U CEPEIUHHBIN MEPIEHIUKYISAP K OTPE3KY KaK reOMETPUYECKHUE
Mecta Touek. [lonb3oBarbes moHATHEM reoMerpuyeckoro mecta touek (I'MT) npu
JI0Ka3aTeJIbCTBE TEOMETPUUECKUX YTBEPKIACHNUN U IIPU PELICHUN 3a/a4.

@opMyIMpOBaTh ONPENEICHHUs] OKPYKHOCTH W Kpyra, XOpAbl W JUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. YMETh JOKA3bIBATH U IPUMEHSTH
9TU CBOWCTBA MPH PEILIECHNUH 3aa4.



Brnagete mOHSATHEM ONKMCAaHHOM OKOJO TPEYrOJbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Jloka3biBaTh W UCIIONIBH30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
VIJIOB TPEYTOJbHUKA TEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYIISIPBI K CTOPOHAM TPEYTroJIbHUKA IIEPECEKAIOTCS B OTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeJbHON K OKPY>KHOCTH, IOJIb30BaTbCid TEOPEMOM O
MEePIEHAUKYISIPHOCTH KacaTelIbHOW W paauyca, MPOBEAEHHOIO K TOYKE KacaHHUS.
Jloka3plBaTh PaBEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYXHOCTH, NMPOBEIEHHBIX W3
OJTHOM TOYKH, M IPUMEHSITh 3TO B PEIICHUHA T€OMETPUYECKUX 3a/1a4.

Jloka3plBaTh M NPUMEHSATHh MPOCTEHIINE TIE€OMETPUUYECKUE HEpPABEHCTRA,
MMOHUMATh UX MPAKTUYECKUAN CMBICIT.

[IpoBOAUTHE OCHOBHBIE TEOMETPUUECKUE TOCTPOECHHUS C MIOMOIIBIO IIUPKYJIS U
JIMHEWKHU.

K xoniry oOyuyenus B 8 kiacce oOyyaromuics MOIyUYUT CIETYIONTUE MPEAMETHBIC
pe3yabTaThl:

Pacrio3HaBarh OCHOBHBIE BHUJBl  UYETHIPEXYTOJIHHUKOB, HX DIIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMU MPHU PEIICHUU TeOMETPUUYECKHUX 3ajay. Pazmuuarth
MPU3HAKH U CBOMCTBA MapauiejorpaMmma, poM0a 1 mpsiMOyToJIbHUKA, TOKa3bIBaTh UX
Y YBEPEHHO MIPUMEHSTH TP PEUICHUU T€OMETPUUECKUX 3a7a4.

Vcronp30BaTh CBOKWCTBA TOYKH IEPECCUCHUS MEAMaH TPEyrojbHUKaA (IIEHTpa
Macc) B PEIICHUH 3a/1a4.

BnaneTs noHsiTHEM CpeHEN IMHUN TPEYTOIbHUKA U TPANeluu, TPUMEHSTh UX
CBOWCTBA TP PEIICHUHN TeOMETPUIEeCKUX 3aaa4. Vcmonb3oBarhk TeopeMy Daseca u
TEOpEMYy O TMPONOPIMOHATIBHBIX OTpE3KaxX, MPUMEHATh WX I PEHICHUS
MPAKTUICCKUX 3a]1ad.

Pacrio3naBarh IeHTpaIbHO-CUMMETPUYHBIE (PUTYPBI M UCTIONH30BATh X
CBOWCTBA IPU PEUICHUH 33]a4.

Brnanets moHsATHSMU TOAOOMS TPEYrOJIBHUKOB, Kod(duimenta momoodwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYTOJIBHUKOB. IMETh TIpecTaBICHHUE O
npeoOpa3zoBaHuu ToA00Us W O TOMOOHBIX ¢urypax. [lomb3oBarbest Mpu3HAKaMU
noI0OMsT TPEYTOJIBHUKOB TPHU PEIIEHWH TeOMETpUYecKuX 3anad. JlokasbBaTh U
MPUMEHSATH OTHOIICHUS MPOMOPIHOHATBLHOCTH B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumMeHATh MoI00Ke B MPAKTUYECKUX 3aauax.

BeiBoguTh ¥ HWCnosib30BaTh  IpocTeliue  GopMyNibl IS IUIONIAAU
TPEYroNbHUKA, TapajjiesiorpaMma, poMOa M Tpanenuu. Beraucnsate (pa3iuaHbIMU
cnoco0aMu) IJIOIMIAAh TPEYroJdbHUKA M IUIOMIAJM MHOTOYTOJBHBIX — (UTYD
(MOB3YSICh, I1Ie HEOOXOAUMO, KaJbKYISATOPOM). 3HATh OTHOIICHHE TUIOIIAIeH
NOTIOOHBIX (PUTYP ¥ MPUMEHSITH MPU PEICHUH 3a1a4. [[pUMEHSITh MOTy4YeHHBIC
YMEHUS B TPAKTUYECKUX 3a/1a4ax.

[Tonb3oBarbest Teopemoit Iludaropa nanst pelieHUs TE€OMETPUUYECKUX MU
npakTudeckux 3aaa4. CTpOUTh MAaTEMAaTHUYECKYIO MOJICIIb B IPAKTUYECKUX 3a]1auyax,



CaMOCTOSITENIBHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JITTUHBI.

BrnaneTts NOHATHMEM BIMCAHHOTO U UEHTPAIBHOIO YyIla, yIlia MEXIy
KacareJIbHOM M XOpIIOH, ONMMCAaHHOW M BIMCAHHOW OKPY>KHOCTH TPEYroJbHUKA U
YeTBhIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPU PEIICHUH 3aa4.

[IpuMeHsATh MOJTy4YEHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTH MaTeMaTHYeCKUe
MOJIETIU JIJIS 33]1a4 PeaibHOM KU3HU U MMPOBOJUTH COOTBETCTBYIOUIUE BHIUUCICHUS C
NPUMEHEHUEM TMOA00MS W TPUTOHOMETpUM (MOJB3YSICh, TA€ HEO0OXOIUMO,
KaJIbKYJIATOPOM).

K koniy o0ydyenust B 9 kjiacce oOydaromuiics MoyuuT CIEAYOIne IPeIMETHbIE
pe3yabTarhl:

3HaTh TPUTOHOMETPUUYECKHE (YHKIMHU OCTPBIX YIJIOB, YMETh HAaXOIUTh C MX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJdbHUKA («pEelIeHuE
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTk (¢ MOMOIIIBIO KaJIbKYASTOPA) JJIMHBI U
YIJIBI J1J19 HETAOIUYHBIX 3HAYECHUN.

[Tonp30Barbest popmynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIAECTBOM JUIsI HAaXOXKICHUS COOTHOLICHUM MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHATH UX IS
HAXOXKJICHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOIbHUKOBY),
IpU PELICHUM TIeOMETPUYECKHX 3ajad. [IpuMEHATH IOy4eHHBIE 3HAHUS IpU
pEIICHUH MPAKTHYECKUX 3a7ay.

[IpuMeHSATh TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKICHUE TUIOIIA/IH, BEIBOAUTH U
BJIAJIETh TPUTOHOMETPUYECKUMHU (QopMylaMu s IUIOHIaJd  TPEyrojbHUKa,
napajuiesiorpaMmma, pomoOa, Tparneuuu, BbIBOAUTh U MPUMEHATh GpopMmyiny l'epoHa u
(dbopMyy AJis TUIOIIAIN BBITYKIIOTO YETHIPEXYTOIbHUKA.

MMmeTp npeacTaBiIeHHe 0 TOMOTETUN, TPUMEHATh B IPAKTUYECKUX CUTYaLHSIX.

Hcnonb3oBarsk Teopembl HeBbl 1 MeHenas npu peueHuu 3anad. Mcmnonp3oBarh

TEOPEMBI O BIMCAHHBIX yIIax, yIax MexXy XopAamMu
(CeKyIUMHM) U yIiIe MEXAY KacaTeJIbHOW M XOPJAOUW IIPU PEIICHUH T€OMETPUYECKUX
3amad. Jloka3piBaTh M NPUMEHSTh TEOPEMBI O IMPOU3BEIAEHUU OTPE3KOB XOpH, O
MPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.

BnaneTs noHsTHEM KOOPJIMHAT HA TNIOCKOCTH, pab0TaTh C YpaBHEHHUEM IIPSIMOI
Ha MJIOCKOCTH. BrasieTs MOHATUSAMHU yIIIOBOTO KO3 (UIIMEHTA U CBOOOIHOTO YJICHA,
MMOHMMATh UX TEOMETPUUECKHUI CMBICII U CBSI3b YIJIOBOTO
K03 dullMeHTa ¢ BO3pacTaHUEM U YObIBAaHUEM JIMHEHHON (QYyHKIMU. YMETh pelaTh

METOAOM KOOpAHHAT 3aJa4yu, CBs3aHHBIC C NnapauiCJIbHOCTBIO )41
NECPHNCHAUKYIAPHOCTBIO IIPAMBIX, IMEPECCUCHUEM IIPSAMBIX, HAXO0XIACHUCM TOUYCK
NepeCCUCHU.

BoiBomuTh W BianeTh ypaBHEHUWEM OKpYKHOCTU. Mcmonb3oBarh MeETOA
KOOPJMHAT JUIsl HAXOXKACHUS TEpPEeCceUYeHUil OKpY>KHOCTEeH W mpsMbIX. Branerhb



dbopMynamMu paccTOSIHUSI OT TOYKH A0 MPSMOM, IUIOMIANM MapajielorpaMMa B
KOOpJIMHATaX, UMETh NOHATHE 00 OpueHTHpOBaHHOM Iuom@aau. [lonb3oBaThCs
METOJOM KOOPJAMHAT Ha IUNIOCKOCTH, IPUMEHSTH €r0 IIPU PELIEHUU T€OMETPUIECKUX
U TPAKTUYECKUX 3amad. lIpumeHsaTs MeToj  KOOpAMHAaT B MPAKTHKO-
OPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a7adax.

Bragets noHATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIUUTAThb BEKTOPBI,
YMHOXaThb Ha 4YHUCJIO, BJIAJETh NPABWIAMHM TPEYTOJIbHUKA M I1apajulesorpaMMa.
Biagets NpakTU4ECKMMHM HMHTEPIPETALUSMU BEKTOPOB. YBEPEHHO IOJIb30BaThCS
KOOpAMHATaMHM BEKTOpa. Braxerp CIOXKE€HMEM W BBIYATAHMEM BEKTOPOB,
YMHOKEHUEM BEKTOPA HA YUCJIO B KOOPAUHATAX.

Hmeth npeacrasinenue o 6asuce (Ha INIOCKOCTH). PackianbiBaTh BEKTOPHI 1O
O0asucy. PackmangpiBaTb BEKTOpPbl CHJI C  IOMOIIBIO  MPOCLHUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOIICHHH. IIpUMEHATP MOJydYeHHBIE 3HAaHUSA B
IPOCTENINX (PU3HUUECKUX 3aa4ax.

Biagete NMOHATHEM CKAIIPHOTO ITPOM3BEACHUS BEKTOPOB, IOHUMATh €r0
reOMETPUYECKHUNA CMBICI U YBEPEHHO MOJIb30BaThCS €r0 BBIPAKEHUEM B JIEKAPTOBBIX
KOOpJAMHATaX. 3HaTh AUCTPUOYTUBHOCTh CKAJSIPHOTO MPOMU3BEIACHUS U €0 CBA3b C
npoeuupoBaHueM. IIpUMEHATP  CKAIIpHOE NPOU3BEIACHUE  BEKTOPOB  JUIS
HaXOXJIEHUd JUIMH W yDIOB. Pemarb reoMeTpuyeckue 3aiadyd C  IOMOILIBIO
CKaJIIpHOTO IMpou3BeaeHUs. VCIonb30BaTh CKaJSIPHOE MPOU3BEACHUE BEKTOPOB B
anreOpanueckux U PU3nYecKux 3amaqax.

Bnanets MOHATHSAMHM NPaBUIBHOTO MHOTOYTOJbHHUKA, IJIUHBI OKPYXHOCTH,
JUIMHBI JYTU OKPYKHOCTH M paJuaHHON Mephl yIJia, BRIUUCIATH IJIOMAAL Kpyra 1
ero yacreid. [lonumarb cmbicn uucna m. [IpUMEHSITH MOJTYYEHHBIE YMEHHUS MPHU
pEIEHUH MPaKTUYECKUX 3a7ad. 3HaTh WCTOPUYECKUE CBENEHHUA 00 M3MEpEeHUU
JUTMHBI OKPYKHOCTH U IJIOMIAIA KpyTa.

Nmerp mpeacTaBieHre O NpeoOpa3oBaHUU IUIOCKOCTH, O JBHXKEHUSX.
HaxomuTh ocu, LEHTphl CcUMMETpUd GUTYp, UEHTPHI IOBOPOTA, HAXOIUTh
KOMITO3UIIMH MPOCTEHIINX TpeoOpa3zoBaHuil. [[puMeHsITh NBHKEHUS MJIOCKOCTH MTPU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh MoJIyYeHHbIEC 3HAHMS Ha MPAKTUKE — CTPOUTHh MATEMaTUUYECKUE
MOJIETU JIJIs1 3a/1a4 PeajibHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BHIYMCIICHHUS
C MPUMEHEHHEM NOA00US U TPUTOHOMETPUYECKUX (DYHKUIUN (TTOJIB3YSCh, TE
HEO0OXO0JIUMO, KaJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Nen/n  |HamMeHOBaHHe pa3aesioB U TeM KosmuecTBo yacos JJIEKTPOHHbIE
[TPOrpamMmMbl Bcero Konrpoabusie [[Ipakruueckume |(WH(PPOBBIE)
paGoThI paGoThI o0pa3oBare/ibHbIe
pecypcsbl
Hauana reomerpun. IIpocreiimme 28 1 bubmuotexa [{OK
reoMeTprUeCKue (DUTYyphI U X CBOMCTBA. https://m.edsoo.ru/78c146c4
M3mepeHne reoMeTpHIeCKIX BETHINH
TpeyronbHUKH 19 1 bubmuoreka [JOK
https://m.edsoo.ru/78c146c4
[MapautensaocTh. CymMMa yIjioB 15 1 bubmoreka [JOK
MHOI'OYI'OJIbHUKA https://m.edsoo.ru/78c146c4
[IpsiMOyronbHBIE TPEYTOJIBHUKN 7 bubmuorexa [{OK
https://m.edsoo.ru/78c146c4
['eomeTprueckre HepaBeHCTBA 5) 1 bubmuorexa [{OK
https://m.edsoo.ru/78c146c4
OxpyxHOCTb. ['eOMeTprueckue mecra 18 1 bubnuorexa [{OK
rodex. [TOCTPOCHHS ¢ TTOMOIIBIO IIUPKYIIST https://m.edsoo.ru/78c146c4
Y JIMHEUKU
[ToBTOpEeHue, 0600I1ICHIE, CUCTEMATH3AITUs 10 1 bu6moreka [JOK
3HaAHUI https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME| 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

HaunmeHnoBaHue pa3xejioB U TEM

Ne ni/m
MPOrpamMMbl
1
| YeTbIpEXYyTroNbHUKU
2
| [Tonobue
KosmmuecTBo yacos DJIEKTPOHHbIE
(uudposbie)
Kontpoabnbie [IpakTuyeckue
Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
| 22 1
https://m.edsoo.ru/a5ch98eb
| bubnuoreka [IOK
| 16 1
https://m.edsoo.ru/a5cb98eb
3 ITnomans 16 broauoreka [IOK
https://m.edsoo.ru/a5cb98eb
Teopema [Tudaropa u Hayana bubmoteka [JOK
4 18
TPUTOHOMETPHUH https://m.edsoo.ru/a5ch98eb

YIJIBI ¥ UETHIPEXYTOJNbHUKHN, CBI3aHHEIE C

buGnuoreka [TOK



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

5 20
OKDPV)KHOCTBIO https://m.edsoo.ru/a5ch98eb
[loBTOpenue, 0000IIEHNE, CHCTEMATH3AN bubmanoreka [IOK
6 10
3HAHUU https://m.edsoo.ru/a5ch98eb
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KITACC

Nen/n  HamMeHoOBaHHe Pa3Ie/ioB H TeM Kosin4ecTBo yacos JJIeKTPOHHbIE
TporpaMMal Bcero Kontpoabusie  [[Ipaktuueckume |(WHPPOBHIE)
pPaGoThI paGoThI o0pa3oBaTeJIbHbIE
pecypcsbl
Pemenue TpeyroiibHUKOB 22 1 bubnuoreka [OK
https://m.edsoo.ru/dddde230
[TonoOue TpeyroJbHUKOB 12 1 but6moreka [IOK
https://m.edsoo.ru/dddde230
MeTo KOOpIUHAT 10 1 bubmuoteka [IOK
https://m.edsoo.ru/dddde230
BekTopsl 20 1 bubmuoteka [IOK
https://m.edsoo.ru/dddde230
JlmrHA OKPY>KHOCTH M IUTOIIA/b KpyTa 16 1 bubmmoreka [IOK
https://m.edsoo.ru/dddde230
JIBYO>KEHUS TIIOCKOCTH 10 bubmuoreka [IOK
https://m.edsoo.ru/dddde230
[ToBTOpEeHME, 0000IIECHHE, 12 1 bubmuoreka [JOK
crcTeMaTH3aIKs 3HAHMUIA https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME] 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne Tema ypoka KoJsinyecTBo yacos ara D1eKTPOHHbIE HH(POBLIE
n/n Bcero [Konrtpoabnbie [[IpakTHuecKkHe [M3y4eHusi (00pa3zoBaTelbHbIE PecypcChbl
padoThbI padoTbI

1 M cTopus BOSBHUKHOBEHUS U 1 bubmoteka [JOK
pa3BUTHS FEOMETPUU https://m.edso0.ru/925af86b

2 HauasbHble TOHATHS 1 bubnuoreka IJOK
reomerpun. Touka, mpsiMas, https://m.eds00.ru/659c4331
OTPE30K, JIy4

3 HauasbHble TOHATHS 1 bubnuoreka IJOK
reomerpun. Touka, mpsiMas, https://m.edsoo.ru/20bael?a
OTPE30K, JIyd

4 [TonsiTue 00 akcuome, 1 bubanoreka [JOK
TeopeMe, T0Ka3aTeIbCTBeE, https://m.edso00.ru/3d223477
ONPEICIICHUH, CBOMCTBE,
MpU3HAKE

S B3auMHOE PacIoIOKEHHE 1 bu6nnorexa LIOK
TOYeK Ha psMoii. M3Mepenue https://m.edso00.ru/92b776f1
TUTHHBI OTPE3Ka, PACCTOSHUE
MEX1Yy TOUKAMH

6 B3anmHoe pacnonoxeHue 1 bubnuorexa [JOK
TO4YeK Ha mpsMoii. VI3MepeHue https://m.eds00.ru/9c500788
JUITMHBI OTpE3Ka, pacCTOsSHUE
MEXTY TOYKAMH

7 B3anMHOe pacnQiQxeHue 1 bubnuoreka [JOK
TOueK Ha NPAMOH. Msmepenue https://m.edso0.ru/7f06e8ce
JUITMHBI OTpE3Ka, pacCTOsSHUE
MEXTY TOUKAMH



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

[TonymiockocTs U yroi. Bujbl

yrioB. 3mepeHre BENMYuH
YIJIOB

buommoreka [IOK
https://m.eds00.ru/36862bf3

9 [TonymiockocTs 1 yroi. Bujbl bubmuoreka [IOK
yrioB. M3Mepenne BemynH https://m.edsoo.ru/21ce4ff2
YIJIOB
10 [TonymiockocTs 1 yrou. Buabl buoanoreka [IOK
yri10B. 3Mepenue BeTHarH https://m.edsoo.ru/ce214e34
YIJIOB
11 BepTukanbHbIe U CMEXHBIE bubmuotexa [{OK
yrbl. [lapasienbHbe 1 https://m.edsoo.ru/7399faea
[EepIEeHIUKY/ISIPHBIE NIPSIMBbIE
12 BepTukanbHbIe U CMEXHBIE bubmotexa [{OK
yrobl. TlapamiensHsle i https://m.edsoo.ru/5c2c0dff
[epIEHIUKYISPHBIE IIPSIMbIE
13 BepTukaibHble U CMEXHBIE bubnuoreka [JOK
yriel. TlaparienbHble i https://m.edso0o.ru/4a4bf678
MepIeHIUKY/ISIPHbIE IPSMBbIE
14 BepTHKaabHbIe ¥ CMEKHBIE Bu6imorexa [IOK
yrisl. TlapasienbHble i https://m.edsoo.ru/84ee61de
MepIeHIUKY/ISIPHbIE IPSIMbIE
15 BepTukaibHble U CMEXHBIE bu6nuoreka [JOK
yruel. TapannensHble https://m.edso0.ru/d04bb9c5
MEPIEHIUKYIISPHBIE NIPSMBbIE
16 buccekrpuca yria bubmuoreka [JOK
https://m.edsoo.ru/da5e003c
17 buccekrpuca yrmna bubmuoreka [JOK
https://m.edso0o.ru/557998af
18 buccekrpuca yria bubmoteka [JOK

https://m.edsoo.ru/5ea89182



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182

19 JTomanasi. BU/IbI JIOMaHBIX. bubmuoreka LIOK
JlnvHa nomaHoM https://m.edsoo.ru/c84d7212
20 Jlomanas. Buael JioMaHbIX. bubmoteka [JOK
JlmuHa momaHoM https://m.edsoo.ru/91fe52bc
21 Muoroyronsauky. [lepumerp bu6nmorexa LIOK
MHOTOYTONIbHHKA. [IOHSATHE 0 https://m.edsoo.ru/0aab8dfc
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
22 MuoroyronsHuku. [lepumerp bu6nuoreka [JOK
MHOTOyrombHHKA. [TOHSTHE 0 https://m.eds00.ru/27b15065
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
23 MHuoroyronsHuky. [Iepumerp bubnuorexa LIOK
MHOTOyrosbHHKa. [TOHsTHE 0 https://m.edsoo.ru/5cc7a352
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
24 MHoroyronsHukHu. [Iepumerp bubmuorexa [{OK
MHOTOyrombHHKA. [TOHSTHE 0 https://m.edsoo.ru/6cac74dc
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
25 MHoroyronsHukHu. [Iepumerp bubmuorexa [IOK
MHOTOYTONbHHUKA. TIoHATHE 0 https://m.edsoo.ru/3e269ed8
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
26 MHCTpyMEHTBI [UIsl U3MEPEHUN bubnuoreka [JOK
M TIOCTPOCHHIA https://m.eds00.ru/333ech98
27 MHCTpyMEHTHI [UIsl ©3MEPEHUN bubmuorexa [{OK

Y TOCTPOCHUI

https://m.edsoo.ru/26b0a806



https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806

28

KonrtposnpHas pabora o reme
"Havana reomerpun.
[Ipocreiiinie reoMeTpudeCcKue
(Gurypsl U UX CBOICTBA.
V3mMepeHne reoMeTpuuecKix
uryp"

buommoreka [IOK
https://m.edsoo.ru/aalb7981

29 Menuana, OuccekTpuca u bubnuoreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.edso00.ru/9ae97099

30 Menuana, OuccekTpuca u bubmuorexa [IOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TPEYroIbHUKOB bubauoreka [JOK
https://m.edsoo.ru/8e04a02f

32 [lepBbIif 1 BTOpOM MPU3HAKHU bubmuotexa [{OK
[PAaBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af

33 [lepBbIif 1 BTOpOM MPU3HAKHU bubmuotexa [{OK
[paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a9b

34 [IepBbIil 1 BTOPOM IPU3HAKH bubmuorexa [IOK
[paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [IepBbIil 1 BTOPOM IPU3HAKH bu6nuoreka [JOK
[PaBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/ffe06285

36 [IepBbIi 1 BTOPOI PU3HAKH bub6nuoreka [JOK
[paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/79753cdf

37 PaBHOOEIpEHHDBIE bubmuotexa [{OK
TPEYroJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/c59fdae9

38 PaBHOGEPEHHBIE Butmorexa IIOK
TPEYroJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOGEPEHHbIE Butnorexa [IOK
TPEYroJIbHUKHU U UX CBOWCTBA https://m.edsoo.ru/1c2cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bubmuorexa [{OK

TpEYroJIbHUKA

https://m.edso0.ru/480b3c40



https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/480b3c40

41 [Ipu3sHaK paBHOOEIPEHHOTO bubmoreka 1JOK
TpeyrojbHUKA https://m.edsoo.ru/bf564ab7
42 Tperuil npu3HaK paBEHCTBA bubmmoteka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/b4229637
43 TpeTuii NpU3HAK paBEeHCTBA bu6nmorexa LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuii IpU3HAK PaBEHCTBA bubmroreka IJOK
TPEyroJbHUKOB https://m.edsoo.ru/41c75e54
45 Durypsl ¢ 0CeBOii Butnorexa [IOK
cummerpueii. [Ipumepsl https://m.edsoo.ru/83d5ffea
CHMMETPHUHU B OKPYKAIOIIEM
MUpe
46 Durypsl ¢ 0CeBOii Butnorexa [JOK
cummerpueii. [Ipumepsl https://m.edsoo.ru/a48cfOcd
CHMMETPHHU B OKPYKAFOIIIEM
MUpe
47 KonTposnbHas paboTa 1o TemMe Butnorexa [JOK
"TpeyronbHuKn" https://m.edso0.ru/6f0a9a78
48 [TapayaenbHOCTh IPAMBIX bubnuoreka [JOK
https://m.edso0.ru/a081482d
49 CBoJicTBa U IPU3HAKU bu6nuoreka [JOK
MapasuIeIbHBIX MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBoJCTBa U IPU3HAKU bubnuoreka [JOK
MapajuIeIbHbIX MPSMBIX https://m.eds00.ru/75899b52
ol CBOICTBA M TPU3HAKH Butmroreka LJOK
MapajuIeIbHbIX MPSMBIX https://m.edsoo.ru/e0fde699
52 CBoJiCTBa U IPU3HAKU bubmuoreka [JOK

MapaJluICJIbHBIX MMPSIMBIX

https://m.edsoo.ru/74e8bd74



https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea
https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74

33 CBoJiCTBa U IPU3HAKU bubmuotexa [IOK
MapajuieIbHbIX MPSMbIX https://m.edso00.ru/070fd7db
o4 CBOMCTBA M IPU3HAKH Butmorexa [IOK
MapaijIeIbHBIX IPSIMBIX https://m.eds00.ru/5¢90c339
55 CymMa yIioB TPEyroibHUKA bubmuotexa [JOK
https://m.edsoo.ru/d1dca5cd
56 CymMa yIioB TPEyroibHUKA bubmuotexa [{OK
https://m.edsoo.ru/7af6d9e6
S7 BHemHue yrsl TpeyrojabHUKA bubnuorexa LIOK
https://m.edsoo.ru/bc409f4f
58 BHelHue yibl TpeyrojabHUKa bubmuorexa LIOK
https://m.edsoo.ru/371cbell
59 CyMMa BHYTPEHHUX YITIOB bubmuorexa [IOK
MHOTOYTOJIbHHKA H CYMMa https://m.edsoo.ru/a3dd667f
BHEIIIHUX YIJIOB BBITYKJIOIO
MHOTOYTOJIbHUKA
60 CyMMa BHYTPEHHUX YITIOB bubmuorexa [IOK
MHOTOYTOJIbHHKA H CYMMa https://m.edso00.ru/e638a510
BHEIIHUX YIJIOB BBHITYKJIOTO
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHUX YITIOB bub6nuoreka [JOK

MHOT'OYT'OJIbHUKA U CyMMa

BHCIIHUX YIIJIOB BBIITYKJIOT'O

MHOTI'OYI'OJIbHHUKa

https://m.edsoo.ru/b75edeOe



https://m.edsoo.ru/070fd7db
https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/e638a510
https://m.edsoo.ru/b75ede0e

62

KonrtposnpHas pabora o reme

"[TapannensHocts. Cymma
YIJIOB MHOTOYTOJIbHUKA"

buommoreka [IOK
https://m.eds00.ru/40947485

63 [Ipu3Haku paBeHCTBA bubmoteka [JOK
[IPSIMOYTOJIbHBIX https://m.eds00.ru/330d63ff
TPEYTOJbHUKOB

64 [Ipu3HaKK paBEHCTBA bu6nnorexa LIOK
TTPSIMOYTOJIEHBIX https://m.edsoo.ru/0e1544dc
TPEYTOJIbHUKOB

65 [lepnieHIUKYSp ¥ HAKJIOHHAS bubnuorexa LIOK

https://m.eds00.ru/957310000000000

66 CBOMCTBO MeIUAHBI bubmuoreka IJOK
IIPSIMOYTOJIEHOTO https://m.edsoo.ru/b34a450e
TPEYTOJIbHUKA, TPOBEAEHHOMN
K TUTIOTEHY3€

67 CBOICTBO METMAHBI bubanoreka [JOK
IIPSIMOYTOJIEHOTO https://m.edsoo.ru/83fabf79
TpeyroJibHUKA, IPOBENEHHOMN
K TUTIOTEHY3€

68 [IpsIMOYTOJIBHBIN TPEYTOJIBHUK bubmuorexa [{OK
c yriiom B 30 rpajaycos https://m.eds00.ru/52b57d0f

69 [IpsAMOYTOIBHBIN TPEYTOJIBHUK bub6nuoreka [JOK
c yriioM B 30 rpagycos https://m.edsoo.ru/aec6d443

70 COOTHOIIEHUSI MEXY bubnuoreka [JOK
CTOPOHAMM H YIIIAMH https://m.edso00.ru/95db41f7
TpEYroJIbHUKA

71 but6mmoreka [IOK

COoOTHOILIEHUST MEXKITY
CTOPOHaMU U YITIaMH

TpEYroJIbHUKA

https://m.edsoo.ru/5ea388d0



https://m.edsoo.ru/40947485
https://m.edsoo.ru/330d63ff
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/957310000000000
https://m.edsoo.ru/b34a450e
https://m.edsoo.ru/83fabf79
https://m.edsoo.ru/52b57d0f
https://m.edsoo.ru/aec6d443
https://m.edsoo.ru/95db41f7
https://m.edsoo.ru/5ea388d0

72

HepaBeHcTBO 0 miinHe
ITOMaHOM

HepaBeHCTBO TpeyrojabHUKA.

buommoreka [IOK
https://m.edso0.ru/50fa9985

73 HepaBeHncTBo Mexny bubmuoreka [IOK
IIePICHIUKYIISIPOM H https://m.edsoo.ru/7284chde
HaKJIOHHOU. PaccTtosiHue ot
TOYKHU JI0 IPSIMOM

74 KonTposnbHas pabora 1o Bub6inorexa [IOK
temaM "TIpAMOYTONbHBIE https://m.edsoo.ru/85f00be3
TpEyrojJbHUKH",

"TeomeTpuueckue
HepaBeHcTBa"

75 OKpYy»XHOCTb, XOp/bl U bubanoreka [JOK
TMaMeTPhI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpYy»XHOCTb, XOp/bl U bubanoreka [JOK
TMaMeTphI, UX CBOMCTBA https://m.edso00.ru/02406d49

7 B3aMMHOE PacIONOKEHHE Butmoreka [IOK
OKPY/KHOCTH M IIPSMOIA. https://m.edso0.ru/00d222d9
KacarenpHas n cexymas K
OKPYXHOCTH

78 B3anMHOe pacnionoxkeHne bubmuorexa [IOK
OKPY)KHOCTH M TIPSIMOIA. https://m.edsoo.ru/4f8753bb
KacarenpHas n cexymas K
OKPYXHOCTH

79 B3anmHoe pacnonoxeHnue bubmuoreka [JOK

https://m.edsoo.ru/a52f2800
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OKPYKHOCTH U IIPSIMO.
KacarenpHas u cekymas K
OKPY’KHOCTH

80 OKpYKHOCTb, BIIMCAHHAS B bu6nnorexa LIOK
yrou https://m.edsoo.ru/3767ac35
81 OKpY>XHOCTb, BIMCAaHHAs B bubmoteka [JOK
yToI https://m.edsoo.ru/f019e49b
82 [ToHsITHE O TEOMETPUUECKOM bubmoteka [JOK
MECTE TOYECK. HpI/IMepr httDS//medSOOFU/9bdd6b63
FEOMETPUYECKUX MECT TOUEK
Ha IUIOCKOCTH
83 [loHsiTHE O TEOMETPUUECKOM bubmotexa [{OK
MecTe Touek. [IpuMepsl https://m.edsoo.ru/621adf85
FCOMETPUYCCKUX MECT TOUEK
Ha IUIOCKOCTH
84 OnucaHHasi OKpYKHOCTb bub6nuoreka [JOK
TPEYroibHHKA, €€ LUEHTP https://m.edsoo.ru/f5b41bc7
85 OnrcaHHast OKPY>KHOCTb bubmotexa [JOK
TpeyrojbHUKa, €€ IEHTP https://m.edsoo.ru/c96254¢e9
86 MeTtoa reoMeTpUYECKUX MECT bubnuorexa [JOK
TOYEK TIPH PEIICHUN https://m.edsoo.ru/5894e7a4
reOMETPUUYECKUX 3a7ad
87 MeTtoa reoMeTpuYECKUX MECT bubmoteka [JOK
TOYEK MPH PEIICHHH https://m.edso0.ru/784342d1
reOMETPUYECKUX 3aad
88 MeTtoa reoMeTpUYECKUX MECT bubmuoreka [JOK

TOYEK NMPU PELICHUN

rCOMCTPHUYCCKUX 3aaaqd

https://m.edso0.ru/05853a22
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89

MeTon reOMEeTpUYECKUX MECT
TOYEK IIPU PEILIECHUH
TEOMETPUYECKUX 3a1a4

buommoreka [IOK
https://m.edso00.ru/6903dff0

90

O60CHOBaHUS MPOCTEHIINX
[MOCTPOCHUH, ITAIbI 33/1a41 Ha
[IOCTPOEHUS, PELICHHE 3a]1a4

Ha MTOCTPOCHHE IIUPKYIIEM H
ITMHEHKON

buoanoreka [IOK
https://m.edsoo.ru/e511d730

91

O60CHOBaHUS MPOCTEHIINX
[MOCTPOCHUH, TAIbI 33141 Ha
[IOCTPOEHUS, pELICHHE 3a]1a4u

Ha TIOCTPOCHHE LIUPKYJIEM U
ITMHEHKON

buommoreka [IOK
https://m.edsoo.ru/f3bfbf74

92

KoHTponbHas paboTa 1o Teme
"OKpy’>KHOCTBb.
['eomeTprueCcKre MeCTa TOYEK.
[TocTpoeHus ¢ TOMOLIBIO
LIUPKYIISL U TUHEUKH"

bubanoreka [JOK
https://m.edsoo.ru/791dafc6

93

[ToBrOpeHue u 06001IIEeHHE.
Penienue 3agad,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IMIHBIMU TEMaMHU
Kypca

bub6moreka [IOK
https://m.edsoo.ru/f0e38fa3

94

[ToBrOpeHue u 0000IIEeHHE.
Penienue 3agad,
WJLTFOCTPUPYIOIINX CBS3H
MEXTY pa3IMIHBIMU TEMaMH
Kypca

bu6moreka [IOK
https://m.edso0.ru/38a31139

95

[ToBrOopeHue u 06001IIEeHHE.

bub6mmoreka [IOK
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Pemenne 3agad,
WMJUTFOCTPUPYIOLIUX CBSI3U
MEXy pPa3IMYHbIMU TEMaMHu
Kypca

https://m.edsoo.ru/7382bcc4

96

[ToBTOpEeHUEe 1 0000IICHHE.
Pemenue 3amay,
VJUTFOCTPUPYIOIINX CBSI3H
MEXy Pa3IMYHBIMA TEMaMHU
Kypca

buommoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBrOopeHue n 0000IIEHHE.
Pemenue 3amay,
VILTFOCTPUPYIOIINX CBS3H
MEKY Pa3InIHBIMU TEMaMH
Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567¢el

98

[ToBrOopeHue n 0000IIEHHE.
Pemenne 3amay,
VILTFOCTPUPYIOIINX CBSI3H
MEKITY pa3InIHBIMU TEMaMH
Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[loBTOpeHue u oboOIeHNE.
Pemenne 3amay,
VILTIOCTPUPYIOIIUX CBSA3U
MEXy Pa3IMUHBIMU TEMaMHU
Kypca

bu6moreka [IOK
https://m.edso0.ru/397d166b

100

[ToBTOpeHue 1 00600IICHHE.
Pemenne 3amay,
WJLTFOCTPUPYIOIINX CBS3H
MEXIY pa3TuIHBIMU TEMaMU
Kypca

but6mmoreka [IOK
https://m.edsoo.ru/c60d778a
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101 |Mrorosas xoHTposBHAS 1 1 bu6nnorexa LIOK
pabota https://m.edsoo.ru/fd50754a
102 [Mosropenue u 06061IEHNE. 1 bub6nnoreka IIOK
PemeHHe 3a7a4, httDS//medSOOI’U/971f7836
WJUTIOCTPUPYIOLINX CBA3H
MEXy pa3IMYHbIMU TEMAMU
Kypca
OBILEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME
8 KJIACC
Ne Tema ypoka KosimuecTBo yacos ara JJIEKTPOHHbIE
n/n Becero |[Kontpoabnbie |[[IpakTudeckue  M3ydeHHs  [udpoBbIe
padoThI pPadoThI o0pa3oBare/ibHbIC
pecypchbl
1 [Tapannenorpamm, €ero Npu3Haku U 1 bubnoreka [IOK
CBOICTBa https://m.edso00.ru/8c2d08f0
2 ITapasienorpaMM, €ro Npu3HaKu U 1 bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro Npu3Haku U 1 bubnuorexa [IOK
CBOICTBA https://m.edsoo.ru/fb521d1b
4 ITapaienorpaMM, €ro Npu3HaKu U 1 bubnuoreka [IOK
CBOICTBa https://m.edso0.ru/dc674776
5 [Tapannenorpamm, €ro Npu3Haku 1 1 bubmmnoteka [IOK
CBOICTBA https://m.edso00.ru/4823807b
6 [IpsiMoyronpHUK, poMO, KBaIpaT, uX 1 bubmnorexa [IOK
[IPU3HAKK U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssMOyTONBHUK, pOMO, KBaJpaT, UX 1 bubmmnoteka [IOK
[IPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
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8 [IpsiMoyronpHUK, poMO, KBaIpar, UX bubmuoreka [IOK
MPU3HAKU U CBOWCTBA https://m.eds00.ru/21884952
9 [IpsiMoyronpHUK, poMO, KBapar, UX bubmuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpennsist TMHUS TPEYTOJIbHUKA bubnuoteka [IOK
https://m.edsoo.ru/6elbcbbb
11 Cpennsist TMHUS TPEYTOJIbHUKA bubnuoteka [IOK
https://m.edsoo.ru/6b23a4c3
12 Tpanenus. PaBHoOeapeHHas bubmuoteka [IOK
Tpanenus, €€ CBOWCTBa U MPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PapHoOeapeHHas bubmuoteka [IOK
Tpanenus, eé CBOMCTBA U MPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsimoyronbpHas Tpanenus bubmuoreka [JOK
https://m.eds00.ru/3375c8f3
15 CpenHsst TMHUS Tpaneuu bubnmoreka LIOK
https://m.eds00.ru/7963a7f5
16 Teopema daneca bubnuorexa [IOK
https://m.edsoo.ru/342ea505
17 Teopema daneca bubnuorexa [JOK
https://m.edsoo.ru/a2402d2b
18 Teopema 0 MpONOpPIMOHATBHBIX bubnmoreka LIOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 MpONOpPLUUOHAIBHBIX bubnuorexka HOK
oTpe3kax https://m.edsoo.ru/8eccc056
20 LlenTp Macc TpeyroibHUKa bubmmnoteka [IOK
https://m.edsoo.ru/9cbcf96c
21 LleHTpalbHO-CUMMETPUYHBIE PUTYPHI bubmmnoteka [IOK
https://m.eds00.ru/8578076a
22 KonrtponpHas pabora o teme bubnuorexka [HOK

"YeTbIpEXyTroJbHUKH"

https://m.edsoo.ru/bed0fof3
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23 [Tono6ue TpeyroibHUKOB, bubnnoreka IJOK
K03 QUIUCHT TTOA00US https://m.edso00.ru/19400684
24 [Tono6ue TPeyronbHUKOB, bubnnoreka IJOK
K03 urreHT mogoous https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mogo00ust TPEYTOJLHUKOB bubmmnoreka [IOK
https://m.edsoo.ru/bbf2c3a6
26 [Tpu3naku mogo0ust TPEYroJILHUKOB bubmmroreka [IOK
https://m.edsoo.ru/8db11ff7
27 [Tpu3Haku mogo0ust TPEYroJIbHUKOB bubmuoteka [IOK
https://m.edsoo.ru/9ed11d5b
28 [Tpu3Haku mogo0ust TPEYroJIbHUKOB bubmuoteka [IOK
https://m.eds00.ru/152d2193
29 [Tpu3Haku mogo0ust TPEYroJIbHUKOB bubmuoteka [IOK
https://m.edsoo.ru/23dc95f1
30 [Tpu3Haku mogo0ust TPEYroJIbHUKOB bubmuoteka [IOK
https://m.eds00.ru/8d1d9d16
31 [TpumeHeHne nogoOUs pU pEIeHuU bubnuoreka [IOK
[IPAaKTUYECKUX 3a1a4 https://m.edso0o.ru/d97bf297
32 [ Ipumenenne noaoOus Npy pereHun bubmmoreka LIOK
MPaKTHYECKHUX 3aJ]1a4 https://m.edsoo.ru/5b21c5aa
33 [TpumeHeHHne ogoOUs pU pEIeHuU bubmmoreka LIOK
MPAKTUYCCKHUX 337124 https://m.edsoo.ru/e0d80738
34 [IpumeHneHne noaoOus pu pereHuu bubnmoreka LIOK
MPaKTUYECKUX 3a/1a4 https://m.edsoo.ru/cace17d8
35 [IpumeHneHue noao0us pu pereHuu bubnuorexa HOK
MMPAaKTUYECKUX 3a4a4 https://m.edsoo.ru/8717ee6a
36 [TpumeHeHne nogooUs pU pelIeHuU bubnuoreka [IOK
MPAaKTUYECKHUX 3a71ad https://m.edso0.ru/d9159d9d
37 BBeneHne noHATHs TpeoOpa3oBaHuUs bubnuoreka [IOK

o001 ¥ HOAOOHBIX GUTYp

https://m.edsoo.ru/aaf7e944
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38 KonTponbsHas paboTa 1o reme bubanoreka [IOK
"ITogo6ue" https://m.eds00.ru/89c3236d
39 Ilonsarue mromanu. CBoiicTBa bu6mmoreka LIOK
[I0IIa/Ield TEOMETPUICCKUX PHUTyp https://m.edsoo.ru/7af5b92e
40 TToustue wiomanu. CBolcTBa bubmnoreka [IOK
[UIOIA/ICH TEOMETPUUYCCKUX DUTYD https://m.edso0.ru/37a176c0
41 [Monstue mwiomaau. CBoiicTBa Bbubnuotexa IJOK
MI0IIa/Iel TEOMETPUICCKUX PHUTyp https://m.eds00.ru/6004265a
42 [Ipocreiiye GopMyIbl 1S MIIOIIATN bubmmoteka [IOK
TPeyroabHIKA, NapajieorpaMma, https://m.edsoo.ru/596ald0e
oM0a 1 Tpaneruu
43 [TpocTeiimme GopMyIbl IS TUIOIIAIH bubmuoreka [JOK
TPEeYroIbHIKA, IapajlIeorpaMMa, https://m.edsoo.ru/f636delf
omM0a U Tpaneuuu
44 [Ipocreiimme GOpMyIIBI IS ILIOIIAIH butmorexa IJOK
TPEeYrOIbHIKA, IIApajlIeorpaMMa, https://m.eds00.ru/9732274d
oM0a ¥ Tpamnemuu
45 [Ipocrelimme GOpPMyIIBI IS ILIOIIAIH Butmorexa LIOK
TPEeYrOIbHIKA, IIApajlIeorpaMMa, https://m.eds00.ru/e6458963
oM0a U Tpaneunuu
46 ITpocTeiimme GopMyIbl JuIs IUIOMAAN bubnuoreka [IOK
TpeyroabHIKa, MapajieorpaMMa, https://m.edsoo.ru/0b18fc61
oM0a U Tpaneuuu
47 [TpocTeiinye GopMyIbl JuIs TUIOMAIH bubnuoreka [IOK
TPEeyroIbHIKA, IIapajlIelorpaMMa, https://m.edsoo.ru/eb691e04
oM0a M Tpaneuuu
48 [TpocTeiine GopMyIbl Ui TUIOIMIAIH bubnuoreka [IOK

TPEYrojJibHUKA, ImapajuicjiorpamMmma,

oM0a M Tpaneuuu

https://m.edsoo.ru/8b93cfba
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49

[TpocTeitmue GopMybl IS TUTOMIATN
TPEYTroJIbHUKA, TapauIeIorpaMmMa,
oM0a U Tpaneuuu

but6mmoreka [JOK
https://m.edsoo.ru/c35f544d

20 [TpocTeitmue GopMybl s TUIOMIATT bubmuoreka [IOK
TpeyroibHIKA, IapaLIeIorpaMma, https.//m.edsoo.ru/a3f9beld
oM0a U Tpaneuuu
51 [Tnomany momoOHBIX GUTYpP bubmuoreka [IOK
https://m.edsoo.ru/d8638f34
52 [Tnomaau nogoOHbIX GUryp bubmuoreka [IOK
https://m.edsoo.ru/2383022e
53 [Tnomaau momoOHBIX GUTYP bubmmoreka [IOK
https://m.edsoo.ru/5ee2a7d4
o4 KoHTponbHas paboTa 1mo teme bubmuoreka [JOK
"ITnomap" https://m.edsoo.ru/05f10573
55 Teopema [Tudaropa bubmmoteka [IOK
https://m.edsoo0.ru/7f631f27
56 [ Ipumenenue Teopemsl [Tugaropa bubnmoreka LIOK
[IPY PELICHUN IPAKTUYECKUX 3a1a4 https://m.eds00.ru/4829510
S7 [Tpumenenue Teopemsl [Tugaropa bubnuoreka [IOK
[pY PEIICHUH MPAKTUYECKUX 3a1a4 https://m.edsoo.ru/a9fhd79b
58 [ Ipumenenue Teopemsl [Tugaropa bubmmoreka LIOK
[IPY PELICHUN IPAKTUYECKUX 3a1a4 https://m.eds00.ru/396250fc
59 [Tpumenenue Teopemsl [Tugaropa bubnuoreka [IOK
[PY PELICHNUN MPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tugaropa bubnuoreka [IOK
[IpU PELIECHUU [TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ch69a011
61 [IponopLioHanbHBIE OTPE3KU B bubnuoreka [IOK
[IPAMOYTOJIbHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
62 [IponopriroHanbHbIE OTPE3KU B bubnuorexka [HOK

[PSIMOYTOJIbHOM TPEYTOJIbHHUKE

https://m.edsoo.ru/al5549ea
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63

[IpornopuiroHanbHBIE OTPE3KU B

[PSIMOYTOJIbHOM TPEYTOJIbHUKE

but6mmoreka [JOK

https://m.edsoo.ru/lecbc886

64 [IponiopiimoHanbHbIE OTPE3KHU B bubmuoreka [IOK
[IPSIMOYTOJIbHOM TPEYTOJIbHHKE https://m.edsoo.ru/c0dc264b

65 [IporopumoHanbHbIE OTPE3KHU B bubmmoreka [IOK
[IPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

66 [Iponiop1iinoHaNbHBIE OTPE3KU B bubmmoteka [IOK
MPSIMOYTOJILHOM TPEYTOJIbHHUKE https://m.edsoo.ru/c024ef14

67 CuHyc, KOCUHYC, TAHTEHC 1 bubmmoreka [IOK
KOTaHI'€HC OCTPOTO YIIIa https://m.edso0o.ru/132b4ef6
[IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

68 CuHyc, KOCUHYC, TAHTEHC U bubnuorexa [IOK
KOTaHI€HC OCTPOrO yIiia https://m.edsoo.ru/f089efb9
MPSIMOYTOJILHOTO TPEYTroJbHUKA

69 CuHyC, KOCUHYC, TAHT€HC U bubnuoreka [IOK
KOTaHI€HC OCTPOrO YIiia https://m.edsoo.ru/b41c27f9
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

70 Tpuronomerpuyeckue GyHKIUN bubnuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch

/1 Tpuronomerpudeckue GpyHKINUH Butmorexa LIOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349

12 KonTposbHas paboTa 1o TeMe Butnorexa [JOK

"Teopema [Iudaropa u Hauana

TPUTOHOMETPUM"

https://m.edsoo.ru/a9db1f7a
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73 BricanHble ¥ IEHTPAJILHBIC YIJIBI bubmuoreka [IOK
https://m.edsoo.ru/ae5f890d
74 BrivicaHHbIE U LIEHTPaJIbHBIE YIJIbI bubnuorexa [IOK
https://m.edsoo.ru/d0233fa0
75 BricanHble ¥ IEHTPAJILHBIC YIJIbI bubmuoreka [IOK
https://m.edsoo.ru/ccaee9b0
76 BrivicanHbIe U LIEHTPaJIbHBIE YIJIbI bubmuoreka [JOK
https://m.edsoo.ru/1d3424f4
77 Yroa Mex 1y KacaTelbHOM U XOpAon bubmmoreka [IOK
https://m.edsoo.ru/775efa2f
78 Yros Mexy KacaTeIbHOU U XOpJon bubnuoreka [IOK
https://m.eds00.ru/09166b3d
79 YIbl MEXy XOpZIaMU U CEKYLIUMU bubnuoreka [IOK
https://m.eds00.ru/022e729c
80 VYTl MEXKITY XOpJIaMU U CEKYIITUMHU bubmmoreka [IOK
https://m.edsoo.ru/84a32a80
81 BrmmcanHbie 1 OIMCaHHEIS lbubanorexa IIOK
YEeTHIPEXYTOIbHUKU https://m.edsoo.ru/734d8ad9
82 BrircanHble U ONTMCAHHBIE bubmuoreka [IOK
YETBIPEXYTOIbHUKU https://m.edsoo.ru/aa6clad6
83 CBoJiCTBa M IPU3HAKU BIIMCAHHOTO bubnuoreka [IOK
YETBIPEXYTOIBHUKA https://m.edsoo.ru/fe14a853
84 CBOICTBa ¥ MPU3HAKU BIIMCAHHOTO bubnuorexka [HOK

YETBIPEXYTOJIbHUKA

https://m.edso0.ru/60435d9b
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85 CBOICTBA U MPU3HAKK BIMCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIBHUKA https://m.edso0.ru/cf9e646f
86 CBolicTBa Y IPU3HAKU BIIMCAHHOTO bubnuoteka [IOK
YEeTHIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHOe pacnionokeHue AByxX bubnuoteka [IOK
OKPYKHOCTEHN https://m.edsoo.ru/420d844e
88 B3auMHOE PacIoNoKeHHE JIBYX bubmoreka IJOK
OKPYKHOCTEHN https://m.edso0.ru/42da86f2
89 Kacanue okpyxHOCTEH bubnuoreka [IOK
https://m.edsoo.ru/4cbf4ff9
90 Kacanue okpyxHOCTE# bubmmoteka [IOK
https://m.edsoo.ru/52dcbe7d
91 OO01re KacarenbHbIe K TBYM buommoreka [JOK
OKPYXKHOCTSIM https://m.edsoo.ru/d2151a62
92 KonrtposnpHas pabora o teme "Yribsl bubmmoreka LIOK
1 4EeTHIPEXYTOJIbHUKH, CBSI3aHHBIE C https://m.eds00.ru/26055342
OKPY’KHOCTBIO"
93 [TosTOpenue u 0600meHne. Permenne Buomorexa LJOK
3a/1a4, MWIUTIOCTPUPYIOLINX CBSI3H https://m.edsoo.ru/74d89ab9
MEXy Pa3IMYHBIMHA TEMAMHU Kypca
94 [TosTOopenue u 06001meHue. Pemenne Bu6nuorexa [JOK
3a/1a4, HILTFOCTPUPYIONIMX CBSI3H https://m.edsoo.ru/6d05bcd8
MEXy Pa3IMYHBIMHA TEMAMHU Kypca
95 [TosTopenue u 06001meHue. Pemenue Bu6nuorexa IJOK

3aJa4, WUTIOCTPUPYIOIIUX CBA3H

MEXY pa3IMYHbIMU TEMAMHU Kypca

https://m.edso0.ru/51013847
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96 [ToBTOpeHue U 0606meHue. Penenne 1 bu6auoreka LIOK
34134, WIUTIOCTPUPYIOIIUX CBSI3H https://m.edsoo.ru/248181a0
MEsKTy Pa3sIMuHBIMU TEMaMH Kypca

97 [ToBTopenue u 060o6menue. Penienue 1 bubanoreka IJOK
3a/1a4, HILTFOCTPUPYIONIHX CBSI3H https://m.edsoo.ru/dad15fdc
MEsKTy Pa3sIMUHBIMU TEMaMH Kypca

98 [ToBTOpeHue U 0606meHue. Penenne 1 bu6auoreka LIOK
34134, MIUTIOCTPUPYIOIINX CBSI3H https://m.eds00.ru/6a69702b
MESKTy Pa3sIMUHBIMU TEMaMH Kypca

99 [ToBTOpeHue U 0606meHne. Penenne 1 bubnuoteka [JOK
3ajiau, WITIOCTPUPYIOIIUX CBSI3U https://m.edsoo.ru/0f5b4b87
MESKy Pa3IMYHBIMU TEMaMH Kypca

100 [Nosropenue u 0606mEenue. Pemenne 1 bu6nuoreka [JOK
34134, MIUTIOCTPUPYIOIINX CBSI3H https://m.edso0.ru/7942fc3c
MESKTy Pa3IMUHBIMU TEMaMH Kypca

101 VToroBast KOHTpoONIbHasl paboTa 1 bubmmoteka [IOK

https://m.edso0o.ru/c2695c10

102 [TosTopenue u 06001meHue. Pemenne 1 bu6nuoreka [JOK
34134, WIUTIOCTPUPYIOIINX CBSI3H https://m.edsoo.ru/b4981045
MESKTy Pa3IMYHEIMU TEMaMH Kypca

OBILEE KOJIMUECTBO YACOB 10 102

[TPOI'PAMME

9 KJIACC

‘TeMa YpPOKa

Koan4yecTBo 4acoB



https://m.edsoo.ru/248181a0
https://m.edsoo.ru/dad15fdc
https://m.edsoo.ru/6a69702b
https://m.edsoo.ru/0f5b4b87
https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

Ne Bcero Konrpoabuble [[IpakTuueckue |[lara JJIEKTPOHHbIE
n/m padoThI padoThI H3y4eHus:  [u¢poBbIe
o0pa3oBare/ibHbIE
pecypcsbl
1 Cunyc, KOCUHYC, TAaHT'€HC yIIIoB OT 0 1 bubanoreka [IOK
o 180° https://m.edso0.ru/33005d2b
2 (OCHOBHOE TPUTOHOMETPUUECKOE 1 bubanoreka [IOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
3 DopMyIibl IPUBEACHUS 1 bubmuoreka [JOK
https://m.eds00.ru/98813486
4 DopMyIibl IPUBEACHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/e00324ad
S Pewenue tpeyroabHUKoB. Teopema 1 bubmmoreka [IOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemienue TpeyroqbHUKOB. Teopema 1 bubanorexa [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
7 Teopema cuHycoB 1 bubnuoreka [IOK
https://m.edsoo.ru/820ebf06
8 Teopema cuHycoB 1 bubnuoreka [IOK
https://m.eds00.ru/000dd68f
9 Pelnienue mpakTHYECKHUX 3a7a4 ¢ 1 bubanorexa [IOK
FICITOJIb30BAHHUEM TEOPEMBI https://m.edsoo.ru/da65db4c
KOCHHYCOB M TEOPEMbI CHHYCOB
10 Penienue nmpakTuyeckux 3ajad ¢ 1 butomoreka [IOK
HICITOJIb30BAHUEM TEOPEMBbI https://m.edsoo.ru/ed170337
KOCHHYCOB M TEOPEMbI CHHYCOB
11 Pelenye MpakTHIECKUX 3a/1a4 C 1 buGmmoreka [IOK

IMCIIOJIb3OBAHUCM TCOPCMBI

KOCHHYCOB 1 TCOPCMbI CHHYCOB

https://m.edsoo.ru/fd237192
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https://m.edsoo.ru/aba8dd52
https://m.edsoo.ru/98813486
https://m.edsoo.ru/e00324ad
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https://m.edsoo.ru/fd237192

12

Pemrenne MMPAaKTU4YCCKUX 3a/1a4 C

IMCITOJIb3OBAHUCM TCOPCMBI
KOCHUHYCOB 1 TCOPECMbI CHHYCOB

but6mmoreka [JOK
https://m.eds00.ru/66b247d5

13 Tpuronomerpuyeckue GopmMyInbl 1is bubnuoteka [IOK
[LIOLIA /1 TPEYTOIbHNUKA, https://m.eds00.ru/009bf17e
napajuiesiorpaMmma

14 Tpuronomerpuyeckue GopmMyInbl 1is bubnuoreka [IOK
[LIOI[A/I1 TPEYrOIbHHUKA, https://m.edsoo.ru/3479efa2
napajuiesIorpaMMa

15 Tpuronomerpuueckue GopMysbl s bubmuoteka [IOK
[LIOI[A/I1 TPEYrOIbHUKA, https://m.edsoo.ru/c9e4273f
napajuiesIorpaMMa

16 Tpuronomerpuueckue GopMysbl s bubmuoteka [IOK
ILIOLIA I TPEYTOIbHIKA, https://m.edsoo.ru/35e8ab1f
napajuiesIorpaMMa

17 Dopmyna ['epona bubmuoteka [IOK

https://m.edsoo.ru/ad8e9d59

18 Dopmyina ['epona bubnuoreka [IOK

https://m.edsoo.ru/8fb80467

19 Dopmyina ['epona bubnuoreka [IOK

https://m.eds00.ru/03b9324c

20 DopMyna IIoMEAau BEIITYKIOrO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0

21 DopMyra IOMEAAN BEITYKIOTO bubnuorexa [HOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/1b3f8284

22 KonrtponpHas pabota o teme bubnuorexka HOK
"Perienue TpeyrojabHUKOB" https://m.eds00.ru/71316455

23 Xop/ibl ¥ TOJOOHBIE TPEYTOJIbHUKH B bubnuorexka [HOK
OKPY’KHOCTH https://m.edsoo.ru/dee5b11d

24 Teopema 0 MPOU3BENEHUN OTPE3KOB bubnuorexka [HOK

XOPJT

https://m.edso0.ru/9a6b9583



https://m.edsoo.ru/66b247d5
https://m.edsoo.ru/009bf17e
https://m.edsoo.ru/3479efa2
https://m.edsoo.ru/c9e4273f
https://m.edsoo.ru/35e8ab1f
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25 Teopema O NPOU3BEIEHHU OTPE3KOB bu6moreka IJOK
Xop https://m.edsoo.ru/3280910d
26 Teopembl 0 IPOU3BEACHUHN OTPE3KOB bubnuoreka [IOK
CeKyIuxX https://m.edsoo.ru/7c74ebdb
217 TeopeMbl 0 TPOU3BEACHUN OTPE3KOB bubmuoreka [IOK
CeKyLInX https://m.edsoo.ru/ccdb3092
28 Teopema o kBagpaTe KacaTeIbHON bubnuoreka [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema o KBajpare KacaTeabHOM bubmmoteka [IOK
https://m.edsoo.ru/d6df6c82
30 Teopembr UeBbl 1 MeHenas bubmuoteka [IOK
https://m.edsoo.ru/f2218dfa
31 Teopembr UeBbl 1 MeHenas bubmuoteka [IOK
https://m.edsoo.ru/a463clbc
32 Teopembl UeBsl 1 Menenas bubmuoreka [JOK
https://m.edsoo.ru/ela8laad
33 [ToHsiTHE O TOMOTETHH bubmoreka IIOK
https://m.edsoo.ru/14e624fd
34 KonrtposnpHas pabora 1o teme bubmuoreka LIOK
"ITonoGue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHEHHE NIPSMOU Ha INIOCKOCTH. bubnuoreka [IOK

YroBoit ko3 GUITMEHT 1 CBOOOTHBII

4JICH, UX FeOMeTpI/IquKI/Iﬁ CMBICJI

https://m.edsoo.ru/2dcfad6b



https://m.edsoo.ru/3280910d
https://m.edsoo.ru/7c74ebdb
https://m.edsoo.ru/ccdb3092
https://m.edsoo.ru/3cde33ca
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36

YpaBHEHHE NMPSIMOIl HA TIJIOCKOCTH.

Y110BO# K03 GUIIMEHT 1 CBOOOTHBII
4JICH, UX I‘GOMeTpI/I‘-IeCKI/If/’I CMBICJI

but6mmoreka [JOK
https://m.edsoo.ru/fa4fb1b3

37 [TapaymensHOCTH U bubmmroreka [IOK
ePICHIMKY/SPHOCTD IPAMBIX (depes https://m.eds00.ru/6d686658
YIJIOBOHM KOA(PHUIIMEHT)

38 'YpaBHEHHE OKPYKHOCTH bubnuoteka [IOK

https://m.edsoo.ru/1658a6fd

39 Haxoxxenue nepecedeHuit bubmmoreka [IOK
OKPY)KHOCTEH 1 TIPSMBIX B https://m.edsoo.ru/36de713a
KOOpJIMHATaX

40 Haxoxxenue nepecedeHuit bubmmoreka [JOK
OKDPY)KHOCTEH1 U TIPSIMBIX B https://m.edso00.ru/5777b234
KOOpJIMHATax

41 MDopMyIa pPacCTOSHUS OT TOUKH JI0 bubauoreka IJOK
npsAMOit https://m.edsoo.ru/5ffdeecd

42 [1nomane nmapamuieaorpamMmma B bubnuoreka [IOK
KOOPIMHATAX, MOHATHE 06 https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOMW ITONIAAN

43 IIpuMeHeHne MeTo1a KOOpAUHAT B bubnuoreka [IOK
IPaKTHYECKH-OPHEHTHPOBAHHBIX https://m.edsoo.ru/7b10a3a5
FEOMETPUYECKUX 3a7adax

44 KoHTposbHas paboTa Mo TeMe Butmorexa LIOK
"MeTtox koopauHat" https://m.edsoo.ru/b1271082

45 BekTopbl Ha INIOCKOCTH bubnuorexka HOK

https://m.edsoo.ru/bd9a630e



https://m.edsoo.ru/fa4fb1b3
https://m.edsoo.ru/6d686658
https://m.edsoo.ru/1658a6fd
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46

CrnokeHne ¥ BEIUMTaHUE BCKTOPOB —

[paBuUJia TPEYroJbHUKA U

but6mmoreka [JOK

https://m.edsoo.ru/193ca346

napajuiesiorpaMMa

47 CI10’KEHHE U BHIYUTAHUE BEKTOPOB — butmorexa IJOK
IIpaBHIIA TPEYTONBHUKA U https://m.edsoo.ru/01d8e6al
nmapajuiesiorpaMMa

48 YMHOKEHHE BEKTOpa Ha YK CIIO bubmuoteka [IOK

https://m.edsoo.ru/e540d478
49 KoopauHarsl BeKTOpa bubmuoreka [JOK
https://m.edsoo.ru/2278518f

50 CnoxeHue 1 BbIYUTaHUE BEKTOPOB, bubmmoreka LIOK
YMHOXKEHHE BEKTOpA Ha YHCIIO B https://m.edso0.ru/c492667b
KOOp/AMHATaX

ol C10’KEHHE U BHIYUTAHUE BEKTOPOB, Butmoreka IJOK
YMHOKEHHE BEKTOPA Ha YHCIIO B https://m.edsoo.ru/2560ab87
KOOp/AMHATaX

52 [IpuMeHeHHe BEKTOPOB B (PH3HKE, Butnrorexa [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubnuorexa [HOK
PaziosxeHusT BEKTOPOB 110 0a3HUCy https://m.edsoo.ru/757b9b30

o4 [MonsTie o Gasuce (Ha IIOCKOCTH). bu6nuoreka LIOK
PaziosxeHus1 BEKTOPOB 110 0a3HUCy https://m.edsoo.ru/cfe5295e

55 [MousaTue o 6a3uce (Ha MIOCKOCTH). Bu6nuorexa IJOK

PaznoxeHus: BEKTOPOB 10 0azucy

https://m.edsoo.ru/ela50237
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56

CkansipHO€ TPOU3BECHUE BEKTOPOB,
FEOMETPUYECKUI CMBICT U
BBIPAYKEHHUE B JEKAPTOBBIX
KOOpAMHaTax

but6mmoreka [JOK
https://m.edsoo.ru/afb9a2a0

S7 JIMCTpUOYTHBHOCTD CKaJISIPHOTO bubmmroreka [IOK
MPOU3BEIAECHUS https://m.edsoo.ru/0Obcd3387

o8 CkasipHO€ IPOU3BEJICHUE U bubmuoteka [IOK
[IPOELPOBAHNE https://m.edsoo.ru/0f16f5da

59 [IprMeHeHNnEe CKAIAPHOTO bubmuoreka [JOK
IPOM3BEICHHS BEKTOPOB IS https://m.edsoo.ru/9d7b1240
HaXOXKJICHHS JIJIMH U YIJIOB

60 [IpuMeHeHHE CKaISIPHOTO Butnrorexa [JOK
IPOU3BEICHNUS BEKTOPOB IS https://m.eds00.ru/99791584
HaXO0X/IEHUs JUIMH U YIJIOB

61 [puMeHeHHe CKaISPHOTO Butnrorexa [JOK
IPON3BEICHHS BEKTOPOB IS https://m.edsoo.ru/894c1248
HaXOXKJICHHS JIJIMH U YIJIOB

62 Pemienue reoMeTpruueckux 3ajad ¢ buomoreka [JOK
MOMOIIBIO CKAJISIPHOTO MTPOM3BEICHUS https://m.edsoo.ru/e572abc0

63 Pemmenne reoMeTpu4eCcKux 3a/1a4 ¢ bubnuorexa HOK
MMOMOIIBIO CKAJISIPHOTO MTPOU3BEICHUS https://m.edsoo.ru/75a5e4a7

64 KonTponbHas paboTa 1o TemMe Butnorexa [JOK
"Bekropsr” https://m.eds00.ru/55678a9d

65 [IpaBUIBEHBIE MHOTOYTOJIBHUKH, bubnuorexka [HOK

BBIYHCIICHUC UX 3JICMCHTOB

https://m.edsoo.ru/5a4341db
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66 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCIICHUE UX JIEMEHTOB https://m.edso0.ru/2517463d
67 [IpaBUIIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIICHUE UX JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBUIIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [OK
BBIUMCIICHUE UX JIEMEHTOB https://m.edso0.ru/al16f6e98
69 Uwcno T ¥ ITMHA OKPYKHOCTH bubmmroreka [IOK
https://m.edsoo.ru/78b4dc48
70 Uwucno 1 IIMHA OKPYKHOCTH bubnuoreka [OK
https://m.edsoo.ru/825e73c7
71 JlInHa 1yTU OKPYKHOCTHU bubmuoreka [JOK
https://m.edso0.ru/3c2983f9
72 JlInHa 1yTU OKPYKHOCTHU bubmuoreka [JOK
https://m.edsoo.ru/4eb62ffb
73 Panuannas mepa yria bubmmoreka [IOK
https://m.edsoo.ru/d3b68dca
74 Panuannas mepa yra bubnuoreka [IOK
https://m.edsoo.ru/e97f0369
75 [1o1mans Kpyra v €ro 3JIeMEHTOB bubnuoreka [IOK
(CexTopa M CerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [1o1mane Kpyra v €ro 3IeMEHTOB bubmmoreka LIOK
(cekTopa M cerMeHTa) https://m.edsoo.ru/10a2b760
7 [1o1mans Kpyra v €ro JIeMEHTOB bubnuorexa HOK
(CexTopa M CerMeHTa) https://m.edsoo.ru/0d98bb54
/8 BrluncieHue nepumMeTpoB U bubnuoreka [IOK
rIomaeil (GUryp, BKIIOYAIONIHX https://m.edso00.ru/1f673d06
HIIEMEHTHI Kpyra
79 BbI4uciIeHre NEPUMETPOB U Butmorexa LIOK

riomaaen GUryp, BKIFOYAIOIINX
DIIEMEHTHI KpyTa

https://m.edsoo.ru/a4bcd171



https://m.edsoo.ru/2517463d
https://m.edsoo.ru/9f7cc71d
https://m.edsoo.ru/a16f6e98
https://m.edsoo.ru/78b4dc48
https://m.edsoo.ru/825e73c7
https://m.edsoo.ru/3c2983f9
https://m.edsoo.ru/4eb62ffb
https://m.edsoo.ru/d3b68dca
https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/b73a7f0b
https://m.edsoo.ru/10a2b760
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/1f673d06
https://m.edsoo.ru/a4bcd171

80 KonTponbHas 1o teme "J{ina bubnuoreka [JOK
OKPYXXHOCTH M TUIOIIA b Kpyra" https://m.eds00.ru/0353e638
81 LleHTpanbHass CHMMETPUS bubnuoteka [IOK
https://m.edsoo.ru/e63ff8f2
82 LleHTpaIbHO-CUMMETPUYHBIC (PUTYPHI bubnuoreka [JOK
https://m.edsoo.ru/5dbbfd1f
83 [ToBopoT bubnuoteka [IOK
https://m.edsoo.ru/a59548ae
84 OceBasi CHMMETpHS bubmmoreka [IOK
https://m.edsoo.ru/de5f1903
85 [ToBTOpenue u obobmcHHe. Penienne bub6moreka IIOK
3a1a4, MIUTFOCTPUPYIOLIHX CBS3U https://m.edsoo.ru/46bce128
MEXTY pa3InIHBIMU TEMaMH Kypca
86 Durypsl, CHMMETPUYHBIE bubmuoteka [IOK
OTHOCUTECIILHO HCKOTOpOﬁ ocHu https://m.edsoo.ru/a6b0094b
87 [ TapasienbHbIil IepeHoc bubnuoreka [IOK
https://m.edso00.ru/3b681983
88 TloHsATHE OBMXKEHUS U €T0 CBOMCTBA buommoreka [JOK
https://m.edsoo.ru/4bda89ea
89 PaBencTBO huryp bubmmoreka [IOK
https://m.edsoo.ru/aba7d464
90 [TposiBJIEHUs CHMMETPHHU B IPHPOJIE, ButGmorexa [JOK
PKMBOITHCH, CKYIIBIITYPE, ApXUTEKTYPE https://m.edsoo.ru/92b823fd
91 Komrmo3umuy 1BrxeHui bubmuoreka [IOK
(mpocreiine npumMepsl) https://m.edsoo.ru/2a4a2ba8
92 [losropenue u 0606menue. Pemenne Bubnuoreka IJOK
3a1a4, MIUTFOCTPUPYIOLIAX CBS3U https://m.edsoo.ru/efefead3
MEXTy pa3InIHBIMU TEMaMHU Kypca
93 [TosTopenue u 06001meHue. Pemenue bubnuorexa [JOK

3aaq, WJUIFOCTPUPYIOIINUX CBA3U

MCKAY pa3JIMIYHbIMU TCMAMHU KypcCa

https://m.edsoo.ru/c58e409e



https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e

94 [ToBTOpeHue U 0606meHue. Penenne 1 bu6auoreka LIOK
3a/1a4, HILTIOCTPUPYIOLIHX CBSI3H https://m.edso0o.ru/54d14267
MEsKy pPasIMYHBIME TEMaMH Kypca
95 I[Tosropenue u 0600menue. Pemenne |1 Butnorexa [JOK
3a/1a4, MILTIOCTPUPYIOLIKX CBS3H https://m.edso0.ru/a78455c5
MEKIy Pa3IMYHBIMU TEMAMH Kypca
96 [losropenue u 06o6menue. Pemenne |1 bubmoreka IJOK
3a/1a4, HILTIOCTPUPYIOLIHX CBSI3H https://m.edsoo.ru/2e7695cf
MEsKy pasIMuYHBIME TeMaMH Kypca
97 [ToBTOpenue u obobcHNe. Perienne 1 bubmmoreka [JOK
3a/1a4, HILTIOCTPUPYIOLIHX CBSI3H https://m.eds00.ru/6383d98a
MESKy Pa3IMYHBIMU TEMAaMH Kypca
98 [losropenue u 06o6menue. Pemenne |1 bubmoreka IJOK
34134, WIUTIOCTPUPYIOIIUX CBSI3H https://m.eds00.ru/89c5365f
MEsKy pasIMuHBIMU TeMaMH Kypca
99 [ToBTOpeHue U 0606ueHne. Pemenne 1 bubnuoteka [JOK
34134, WIUTIOCTPUPYIOIINX CBSI3H https://m.edsoo.ru/0dcedafl
MesKy pasIMYHBIME TeMaMH Kypca
100 [Nosropenue u 0606menue. Pemenne 1 bu6nuoreka [JOK
3a/1a4, HILTIOCTPUPYIOLIHX CBSI3H https://m.edsoo.ru/27b735e9
MesKy pasIMYHBIME TeMaMH Kypca
101 VToroBast KOHTpoOJbHAs paboTa 1 bubmmoteka [IOK
https://m.edsoo.ru/073bcf5d
102 [TosTOpenue u 0600meHue. Pemenue 1 bu6nuoreka [JOK
34134, WIUTIOCTPUPYIOIINX CBSI3H https://m.eds00.ru/1852817e
MESKy Pa3IMuHBEIMU TEMAaMH Kypca
OBIIEE KOJIMYECTBO YACOB T10 102

[TPOTPAMME



https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT' PAMMBI

7 KJIACC

Kon

NpPOBEPsSIEMOro
pe3yiabrara

IIpoBepsieMble peAMeTHbIE Pe3YJILTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacmno3naBarnp HN3YUYCHHBIC TCOMCTPHICCKUC (le"ypr, OIIpCACIIATh UX
B3aMMHOC PAaCIIOJIOKCHUC, I/I306pa)KaTB TCOMCTPHUYCCKUC (le"prI,
BBIITOJHATDL YCPTCIKU 10 YCIIOBUIO 3a1a4U. I/I?,MepSITI) JIMHEWHBIC U YIJIOBBIC

BeIMYMHBI. Pemare 3a1aun Ha BBIYMCIIEHUE ITIMH OTPE3KOB U BEIMYUH
YIJIOB

6.2

HeHaTB Fp}/'6y10 OLICHKY JIMHEWHBIX U YIDIOBBIX BEJIMYUH NIPCIMETOB B

peasbHOM KHU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pasnuyars pazmepsl
9THX 00BEKTOB MO MOPSIKY BEITHUNHBI

6.3

Crpouth 4epTekU K FTeOMETPUYECKUM 3a/lauaM

6.4

ITonw3oBarbCs IMpU3HaKaMH paBCHCTBA TPCYT'OJILHUKOB, UCIIOJIB30BATH

MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH
3ajaq

6.5

HpOBOI[I/ITB JIOTUYCCKHE PACCYKIACHUA C NUCITOJIB30BAHUECM I'€COMCTPHYCCKUX
TEeOopeM

6.6

[Tonb30BaThCs MPU3HAKAMM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TMIIOTEHY3€ MPSAMOYTOJIbHOTO
TPEYroJbHUKA, B PEUICHUU T€OMETPUUECKUX 3a1a4

6.7

OrnpenensaTs mapauieIbHOCTh MPSMBIX C TIOMOIIBIO YITIOB, KOTOPHIE
o0pa3yeT ¢ HuMu cekymas. OnpenensaTs napaiebHOCTh MPSIMBIX C

IIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOMU MPSAMOM 0 TOYEK
JAPYrou npsiMoit

6.8

Pemars 3amaun Ha kieTyaroi Oymare

6.9

HpOBOI[I/ITB BBIYMCJICHUA U HAXOAUTH YU CJIOBBIC U 6YKBGHHBIC 3Ha4YCHU
YITIOB B TCOMCTPHUYCCKUX 3aladyaXx € UCIIOJIb30BaHUCM CYMMBI YIJIOB
TPEYIrOJIbHUKOB 1 MHOT'OYT'OJIBHHUKOB, CBOICTB YIIJ10B, 06p330BaHHBIX npu

MEPECEUCHUH JBYX MApAJIIEIbHBIX IPSAMBIX CeKyllen. Pemars
MPAKTUYECKUE 3a/1a9U HA HAXOXKJICHHE YITIOB

6.10

Bnagets noHATHEM reOMETPUUECKOr0 MECTa TOUEK. YMETh ONPEIEIIATh
OUCCEKTPUCY yITIa U CEPEAMHHBIN NEPIIEHANKYIISIP K OTPE3KY Kak
reOMETPUUYECKUE MECTA TOUEK

6.11

WOPMYJINPOBATH OIIPEACICHIB OKPYKHOCTH U KPyTa, XOpA6l 1 ANaMeTpa
OKPYXHOCTH, CBOMCTBA MPU PEIICHUH 33]a4I0JIb30BaTbCsl UX CBOMCTBAMU.

YMeTh TPUMEHSTh ATH




6.12

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxonuTh e€ ueHtp. [lonp30BaThCs pakTaMu O TOM, UTO OUCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE, U O TOM, YTO

CepeAMHHbIC MEPIICHANKYSAPHI K CTOPOHAM TPEYroJibHUKA MEPECEKAIOTCs B
OIIHOM TOUKE

6.13 Brnaznets nmoHsTHEM KacaTelnbHON K OKPY>KHOCTH, I10JIb30BATHCS TEOPEMOH O
MEPIEeHIUKYISIPHOCTH KacaTeJIbHOM U paanyca, MPOoBeIEHHOTO K TOUKE
KacaHus
6.14 [Tonb30BaThCs MPOCTEUIIMMU T€OMETPUUECKUMHI HEPABEHCTBAMH,
MMOHUMATh UX MPAKTHYECKHUI CMBICI
6.15 [TpoBOANTH OCHOBHBIE TEOMETPUUECKHIE TOCTPOCHUS C MTOMOIIBIO IIUPKYIIS
Y JIMHEWUKHU
8 KIIACC
Kon IIpoBepsiemMble NMpeIMeTHBIE Pe3yabTAThl 0CBOEHUSI OCHOBHOIA
NpoBePsIeMOro o0pa3oBaTe/ibHOIi MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
6.1 Pacrnio3HaBath OCHOBHBIC BUJIBI YETHIPEXYTOIHHUKOB, UX JIEMEHTHI,
M10JIb30BATHCSI UX CBOMCTBAMHU IPH PELLICHUH T€OMETPUYECKHUX 3aj1ad
6.2 [TpuMeHsTH CBOMCTBA TOUKM TIEpECeUeHHsI MEINaH TPEYyroJibHUKA (IIeHTpa
Macc) B PEIICHUH 3a1a4
6.3 Brnanets nonsTueM cpeiHeil TMHUM TPEYrOJIbHUKA U TPAIeUH, TPUMEHSTh
UX CBOMCTBA MPH pellIeHNH reoMeTprueckux 3anad. [lomp3zoBarbes
Teopemont Daneca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh
WX JUIs PEeUICHUs TPAaKTHIECKHX 3a/1a4
6.4 [TpuMeHsTh MPU3HAKY MTOJOOHS TPEYTOJIHHUKOB B PEIICHUH
T€OMETPHUYECKUX 3324
6.5 ITonw3oBarbest Teopemoit [Tudaropa amns pereHus reoMeTpuIecKux U
MPaKTUYeCcKHX 3a1a4. CTpOUTh MaTeMaTu4ecKyto MO/IEb B TPAKTUYECKUX
3aJa4ax, CaMOCTOSITEIIBHO JIENaTh YEPTEXK U HAXOMUTh COOTBETCTBYIOIIHE
JUTHHBI
6.6 BnajieTs NOHATHAMHU CHHYCa, KOCHHYCA ¥ TAHI€HCa OCTPOro yIia
MPSIMOYTOJILHOTO TPEeyroibHUKA. [1071p30BaThCst STUMU TIOHATUSIMHE IS
pelIeHHsI MPAKTUYECKUX 33134
6.7 Bbruucnars (pa3nuyHbIME cIIOCOOaMH) IJIOIA/b TPEYroJbHUKA U TUIOIIA N
MHOTOYTOJIBHBIX (puryp (MoJIb3ysCh, TJi€ HEOOXOUMO, KATbKYISITOPOM).
[IpuMeHsTH MoydeHHbIE YMEHHSI B IPAKTUYECKUX 3a/1auax
6.8 Bnagets mOHATUSAMU BIMCAHHOTO U LIEHTPAJIBHOTO YIVIa, UCIOIb30BaTh
TEOPEMbI O BIUCAHHBIX YIVIaX, yIiaX MEXy XOopAaMH (CEeKYIIMMU) U yTIie
MEXKy KacaTeJIbHOU U XOP0H IPU PELICHUU T€OMETPUUECKUX 3a1ad
6.9 Brnanets moHsATHEM OMUCAHHOTO YETHIPEXYTONbHUKA, IPUMEHSATH CBOMCTBA

OINMCAHHOTO YETHIPEXYTOIbHUKA MPU PEHICHUH 3a/1a4




6.10

HpI/IMGHHTL MOJIYYCHHBIC 3HAHUA HA ITPAKTHUKC — CTPOUTH MATCMATUYICCKUC
MOACIN IJId 3a1a4 peaHBHOﬁ KHU3HU U ITPOBOJAUTH COOTBETCTBYIOIIINEC

BBIYHCIICHUS C IPUMEHEHUEM TIOIOOHSU TPUTOHOMETPUH (TIOJIB3YSCh, TIE
HEOOXO0IMMO, KAIBKYISITOPOM)

9 KIIACC

Kon
NpoBePsSIEMOTo
pe3yabTara

IIpoBepsieMble peAMeTHbIE Pe3YJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

6

T'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIIIOB, HAXOAHUTH C X
IIOMOLLBIO PA3JIMYHBIC 3JIEMEHTHI IPIMOYTOJIBHOIO TPEYTOJIBHUKA

(«petreHue MPSIMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxoauTs (¢ momMoIsio
KaJbKYJISTOPA) JUIMHBI M YIIIBI 17151 HeTaOIMYHBIX 3HAUCHU N

6.2

ITonp3oBarscs (bOpMynaMI/I IMPpUBCACHHA 1 OCHOBHBIM

TPUTOHOMETPUYCCKUM TOXKIACCTBOM IJIsI HAXOXKICHUA COOTHONIICHUM MCKOAY
TPUTOHOMCTPUUICCKUMH BCIMYNHAMU

6.3

Hcnons3oBarh TEOPECMbI CHHYCOB U KOCUHYCOB JIS1 HAXOXICHUSA

PAa3JIMYHBIX 3JIEMCHTOB TPCYIOJIbHUKA («pemeHHe TPGYTOJ'ILHI/IKOB»),
IMPUMCHATH UX IMPU PCHICHUHN I'COMCTPUYCCKUX 3a0a4

6.4

Bnaners noHsTHAMEU peoOpa3oBaHUs 101001s, COOTBETCTBEHHbIX
3NIEMEHTOB NoI00HBIX (uryp. Iloabp3oBarbes cBoiicTBaMU OO0
MIPOU3BOJIBHBIX (DPUTYP, YMETh BBIYUCIATh JJIUHBI M HAXOJUTh YIJIbI Y
nof00HbIX (uryp. IIpumMeHsTh cBOWCTBA OO0 B IPAKTUUYECKUX 3ajjadax.
YMeTb NpPUBOJUTH MIPUMEPHI MOIOOHBIX (PUTYP B OKPYKAIOIIEM MHUpe

6.5

[Tonb3oBaThCst TEOpEMaMH O TPOU3BEACHUU OTPE3KOB XOP/, O
MIPOM3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacareabHOI

6.6

[Tonp30BaThCsl BEKTOpAMH, TOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUN
CMBICII, IPUMEHATH UX B PEIICHUN TeOMETPUUECKUX U (PU3NIECKHX 3a7ad.
[IpuMeHsTH CKaIIpHOE IPOU3BEIEHUE BEKTOPOB JUIsSl HAX0XKJIEHUS JJIUH U
YIJIOB

6.7

ITonw30Barncs MCTOAOM KOOPAWHAT Ha INIOCKOCTH, IPUMCEHATH €0 B
PEIICHUU IT'COMETPUUCCKUX U MPAKTHUICCKUX 3a1aqd

6.8

BJ'Ia)IeTB IMMOHATUAMU ITPABUIIBHOI'O MHOI'OYI'OJIbHUKA, JJIMHBI OKPYKHOCTH,
AJIMHBI AYTH OKPYKHOCTH U paI[HaHHOﬁ MCPBI yIJ1a, YMCTb BbIYUCIIATH

IJIomaab Kpyra u €ro JacTei. HpI/IMCHHTB MOJTYYCHHBIC YMCHUSA B
MPAKTUYCCKHUX 3aJa4ax

6.9

HaxonuTe ocu Wiy HEHTPbl CUMMETPUHN (QUTYD, TPUMEHSTH IBUKEHUS
IJIOCKOCTH B MMPOCTEHUIINX CIydasx

6.10

[IpuMeHATH MONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIETH IS 33724 peaIbHOW KU3HH U TPOBOJUTH COOTBETCTBYIOIIHE

BBIYUCIICHUS C IPUMEHEHHUEM TTOI00USN TPUTOHOMETPHUECKUX (DYHKIIMIA
(mONB3YSICH, T7I€ HEOOXOAUMO, KAIBKYIISITOPOM)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUS
6 ['eomerpus

6.1 Havanbsubie nonatus reomerpun. Touka, npsmasi, OTpe30K, Jy4d. Yrou. Bujst
ymioB. Beprukanbubie U cMexHbIe yibl. buccexkrpuca ymniia. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U NePIEeHIUKYISIPHOCTh MPSIMBIX

6.2 Cummetrpuunbie purypsl. OCHOBHBIE CBOICTBa 0ceBOil cummeTpuu. [Ipumepst
CUMMETPHUHU B OKPYKAIOILIEM MHUpE

6.3 OcHOBHBIE IOCTPOEHHUSI C TOMOIIbIO LIUPKYAS U JuHelku. TpeyronbHuk. Bricora,
Me/MaHa, OUuCCEeKTpUca, MX CBOMCTBA

6.4 PaBHOOeIpeHHBII U paBHOCTOPOHHUH TPEyroabHUKH. HepaBeHCTBO
TpEYroJbHUKA

6.5 CBolicTBa U IpU3HAKKU paBHOOEAPEHHOTrO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB

6.6 CBoiicTBa ¥ PU3HAKHU MAapaJUIEIbHbIX NPsAMbIX. CyMMa yIJIOB TPEYroJbHUKA.
Buenaue yrisl TpeyroipHUKa

6.7 [IpsiMmoyronbHBIi TpeyrolbHUK. CBONCTBO MEAMAHBI IPSMOYTOJIBHOTO
TpEYrojbHUKA, IPOBEAEHHON K runoTenyse. [Ipusnaku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsMOYTroabHBIN TpeyrojibHUK ¢ yriioM B 30°

6.8 HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIUHE
JIOMaHoM, TeopeMa 0 OOJbIIeM yIiie U OOIbIIEH CTOPOHE TPEYroIbHHKA.
[TepneHaAuKymsIp ¥ HAKJIOHHAS

6.9 I'eomeTpuueckoe mecTo Touek. buccekrpuca yria u cepeIuHHbIN NEPIEHAUKYIISP
K OTPE3KY KaK Fr€OMETPUUECKHUE MECTA TOUEK

6.10  |OxpyxHOCTb U KpYT, XOp/a U AMAMETP, UX CBOICTBA. B3auMHOE pacronoxkeHue
OKPYXHOCTH ¥ nipsimoii. KacarenbHas u cexkymas K OKpy>KHOCTH

6.11 OKpyXHOCTbH, BIUCAHHAs B yroy. Brimcannas u onmcanHas OKpy>KHOCTH
TpEYroJbHUKA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero Npu3HaKy U CBOWCTBA

6.2 [IpsimoyronsHUK, poMO, KBaipaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpameuusi, paBHOOOKas Tpamnerus, e CBOCTBa U Mpu3HaKu. [IpsMoyronsHas
Tpanenus

6.4 Meron ynBoenust menuansl. LlenTpansnas cummerpust. Teopema Daneca u
TEOpEeMa O IPOMOPIIMOHAIBHBIX OTPE3KaX




6.5

CpenHue TMHUY TPEyrojabHUKa U Tpanenuu. L{enTp Macc TpeyroinbHuKa

6.6

[Tono6ue TpeyronbHUKOB, KO3 duHeHT mogaoous. [Ipu3naku mogodus
TpeyroiabHUKOB. [IpuMeHeHne 1og00us TPpY PEIICHUN MPAKTHYECKUX 3a]1a4

6.7

DopmyIibl 1S IJIOMIAIN TPEYroIbHUKA, apajljiesiorpaMmma, poM0a U Tparnenuu

6.8

CgoiicTBa momiaaei reomerpuueckux Guryp. OTHOIIEHUE TUTOMAACH MOA0O0HBIX
uryp

6.9

Brruuciienue miomaaei TpeyrodbHUKOB 1 MHOTOYTOJIbHIKOB Ha KJIETYaTOM
Oymare

6.10

Teopema I[Tudaropa. [Ipumenenne Teopems [Iudaropa npu pemeHun
IIPaKTUYECKUX 3a]1a4

6.11

CI/IHyC, KOCHHYC, TAHT'CHC OCTPOTI'0 yIJia IIPAMOYT'OJIbHOTO TPEYIr'OJIbHUKA.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO. TpuroHomerpuieckne GyHKIUN
yriioB B 30°, 45° u 60°

6.12

Bnucannbie u HCHTPAJILHBIC YITIBI, YTOJI MCKAY KacaTeJIbHOU U XOpﬂOﬁ. Vbl
MCXKAY XOpAaMU U CCKYIIMMHU

6.13

BnucanHble u onmMcaHHbIE tleT]i»IpéXyl“O.]'ILHI/IKI/I

6.14

B3aumnoe pacnionoxxenue 1Byx okpyxHocreil. Kacanue okpyxHocreil. O0uiue
KacareJbHbIE K IBYM OKPY)KHOCTSIM

9 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPIKAHUSA

6

I'eomerpust

6.1

Cunyc, kocunyc, TaureHc yroB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. POPMYJIbI IPUBECHUS

6.2

Pemienue TPEYIrOJIbHUKOB. TeopeMa KOCHHYCOB U T€OpEMa CUHYCOB. Pemenue
MMPAKTHYCCKUX 3aJ1a4 C MCIIOJB30BAHNEM TCOPEMbI KOCMHYCOB U TCOPEMEBI CHHYCOB

6.3

[IpeobpazoBanue momoous. [logoOue cOOTBETCTBEHHBIX AIEMEHTOB

6.4

Teopema 0 IPOU3BEACHNUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYIIMX, TeOpeMa O KBaJIpaTe KacarelbHON

6.5

Bekrop, MHa (MOylb) BEKTOpPA, COHANPABIEHHbBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUINHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepaiuu HaJl BeKTopaMu. Pa3nokeHre BeKTopa Mo ABYM HEKOJJTMHEAPHbBIM
BEKTOpaM

6.6

KOOPAMHATH BEKTOpa. CKASIPHOE NMPON3BEICHIE BEKTOPOB, TPUMCHEHUT TS
HAXOXKJCHWSI UTHH U YITIOB

6.7

JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. YPAaBHEHHUS IPSAMON U OKPYKHOCTH B

KOOpJMHATaX, IEpeCceYeHNE OKPYKHOCTEN U NMPAMBIX. MeTo1 KOOpJUHAT U €T0
IPUMEHEHUE

6.8

IIpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9

Jnuna okpyxkHoCcTH. ['panycHas u panuanHas Mepa yriia, BBIYMCIEHUE AJTUH IyT
OKPY>KHOCTEH

6.10

[Inomanp kpyra, cekTopa, cCErMmeHTa

6.11

JIBI>KEHMSI IJIOCKOCTU M BHYTPEHHHE CUMMETpHUU (Uryp (31€eMeHTapHbIe
npeacrasinenus). [lapannensusiii nepesoc. IloBopot




IPOBEPSIEMBIE HA OI'D [1I0O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOMI
IPOIr'PAMMBI OCHOBHOI'O OBIIEI'O OBPABOBAHUS

Kon IIpoBepsiemble TpeGOBaHMS K NPeIMETHBIM pe3y/ibTaTaM 0CBOEHHS
NMpoBePsieMOro |OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0
TpeOOBaHMS o0pa3oBanus Ha ocHoBe DI'OC

1 YMeHue onepupoBarb NOHITUSIMH: MHOXKECTBO, ITIOIMHOKECTBO, OTIEpALIUU

Ha/1 MHOXKECTBAMH; YMEHHUE ONEPUPOBATh MOHATUSMHU: Tpad, CBI3HBIN rpad,
JEPEBO, LUKII, IPUMEHATh UX IIPU PELICHUH 33/]1a4; YMEHUE UCIIO0JIb30BaTh
rpaduyecKoe MpeCTaBICHUE MHOKECTB JJIsl ONIMCAHUS PeaJIbHbIX
IIPOLIECCOB U BJICHUMN, PU PEIICHUH 3a]a4 U3 JIPYTruX y4eOHbIX IPEAMETOB

2 YMeHHe onepupoBaTh NOHATUSMHU: OIIPEEIICHNE, aKCHOMa, Teopema,
J0Ka3aTeIbCTBO; YMEHHE PAaCIIO3HABATh UCTUHHBIE U JIO)KHBIC
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPHI U KOHTPIIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHHUSI BBICKA3bIBAHUI

3 YMeHue onepupoBarh MOHATUAMU: HaTypaJIbHOE YUCIIO0, IIPOCTOE U
COCTaBHOE YHCIIO, IEIMMOCTb HAaTypajbHbIX YUCEN, IPU3HAKU JEIUMOCTH,
1[eJI0€ YUCII0, MOJYJNb YUCIIa, OOBIKHOBEHHAS POOb U JECATUYHAS JPOOb,
CTaHJIAPTHBIN BUJ] YHCJIA, PALMOHAIBHOE YU CIIO, UPPALMOHAIIBHOE YHCIIO,
apudmeTnyecKuil KBaJIpaTHbIM KOPEHb; YMEHUE BHIMOIHSITH JEHCTBUS C
quciiaMy, CPaBHUBATH U YIIOPAAOYHUBATH YUCJIa, IPCACTABIATE YUCJIa HA
KOOPAMHATHOW MPSAMOM, OKPYIVISITh YHACIIA; YMEHHUE J1E]IaTh IPUKUIKY U
OIIEHKY pe3yJIbTara BEIYMCICHUN

4 YMeHue onepupoBaTh MOHATUSAMU: CTENEHb C LIEIBIM ITOKa3aTeseM,
apudmeTnyeckuil KBaJlpaTHbIN KOpEeHb, MHOTOUJIEH, alredpanyeckas Apoob,
TOY/IECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEHH OOJIbIIe
€IMHUIIBI; YMEHHE BBIMIOJIHATH pacy€Thl 1o (hopmyiam, npeodpa3zoBaHus
LEJBIX, IPOOHO-PAIIMOHANIBHBIX BBIPAXXEHUN U BBIPAXKEHUH C KOPHIMH,
pasiokeHre MHOTOWIEHA Ha MHOXHTENH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(dbopMyn pa3HOCTH KBaJpaToOB M KBapaTa CyMMBI U pa3HOCTH

S YMeHue onepupoBarh MOHATUAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJITHOM IIEPEMEHHOMN, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pelarh JUHEHHbIE U KBapaTHbIC YpaBHEHUs, JPOOHO-
palOHaIbHBIE YPABHEHUS C OHOM NIEPEMEHHOM, CUCTEMBI JABYX JIMHEMHBIX
YpaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-
palroHaIbHbIE HEPABEHCTBA C OTHOM NIEPEMEHHOM, B TOM YHCIIE IPH
pelIeHny 3a/1a4 U3 IPYruxX IpeIMETOB U IPAKTUYECKUX 33]1a4; YMEHUE
HCIOJIb30BaTh KOOPAWHATHYIO IIPSIMYIO U KOOPIANHATHYIO INIOCKOCTD JUIS
n300pakeHMsI pellicHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

6 YMeHne onepupoBaTh MOHATUAMA: QPYHKIUS, TpaduK GYHKITUH, HYITH
YHKITUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, TPOMEKYTKH BO3PACTAHUS,

yOBIBaHMsI, OTIEPUPOBATh QYHKIHSI, Tapadosia, TpaduKu PeIIeHus: yMEHNe
BBIpaXaTh (POpPMyIIaMu 3aBUCUMOCTH MEX/1y BETMUMHAMMUIA 3324
rurep0oiia; KBaJpaTuvHasi HAanOOJIbIlIee ONPEACTICHUS OHATHIMH: U3 APYTHX
yMeHHe U QYHKIUS, HAUMEHbIIee MpsiMasi CBOMCTB YU€OHBIX CTPOUTh




MPOIIECCOB MPOMOPLUOHATIBHOCTE, 0OpaTHas rpadUuKH MPeIMEeTOB 3HAYCHHUS
(byHKUUMH, ¥ TPOTIOPLUOHATBHOCTD, U 3aBUCHMOCTEN, (PYHKIIIH; peaslbHON
WCIIOJIb30BaTh JIMHEHHAs! YMEHUE JKU3HU; JUIS

YMeHue onepupoBaTh MOHATUSAME: MTOCIEA0BATEIbHOCTD, apu(pMeTHIecKas
U TE€OMETpUYECKasi POTPECCUH; YMEHHUE UCII0JIb30BaTh CBOMCTBA
MOCJIeZI0BAaTEIbHOCTEHN, (POPMYITBI CyMMBI M OOILIETO YJeHa MPU PEeLICHUH

3ajJla4, B TOM YHUCJIC 3a/ia4 U3 IPYIrux y‘le6HBIX npeaAMECTOB U peaHbHOﬁ
KHU3HU

YMeHue periars 3a7a4i pa3HbIX TUIIOB (B TOM YHCIIE€ Ha MPOILEHTHI, TOJIU U
4acTu, ABM)KEHUE, paboTy, IIEHY TOBAPOB U CTOMMOCTH MOKYIOK U YCIIVT,
HAJIOTH, 33/1a4i U3 00J1aCTH yNpaBIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMU); YMEHUE COCTABIISATH BHIPAXKCHNUS, YPABHEHUS, HEPABEHCTBA U

CHUCTCMBI 110 YCJIOBHUIO 3aJa4u, UCCIICAOBATH MTOJYUCHHOC PCHICHUC U
OLICHUBATh HpaBIIOHOII06HOCTI) IMOJIYYCHHBIX PC3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsAMasi, 1y,
JIOMaHasi, yroJl, MHOTOyroJbHUK, TPEYrOJIbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHUH TPEYroJbHUKHU, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIaHa,
OucceKTpuca 1 BRICOTAa TPEYTOJIbHHUKA, YETHIPEXYTOIBHUK,
napajuiesiorpamm, poM0, NpsMOYTOJIbHUK, KBaJlpart, TpareLus; OKpy>KHOCTb,
KPYT, KacaresbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYpaMU; YMEHHE
pears 3a7a4u, B TOM YKMCIIE€ U3 TOBCEIHEBHOM JKU3HH, HA HAXOXKICHUE

TE€OMETPUYECKUX BEIMYUH C IPUMEHEHHEM W3YUYE€HHBIX CBOMCTB puryp u
(hakToB

10

YMeHue onepupoBaTh MOHATUSAMU: PaBEHCTBO (DUTYD, PABEHCTBO
TPEYTOJIBHUKOB; NIApaJuIEIbHOCTD U NEPIIEHUKYISIPHOCTD MPSAMBIX, YIOJ
MEXy NPSIMbIMH, IEPIEHANKYISP, HAKJIOHHAS, TPOEKIMs, oodue Gpuryp,
HO]:[O6HI>IG TPECYTrOJbHUKH, CAHMMETPUSA OTHOCUTCIIBHO TOYKH U prlMOfI;
YMEHHE paclo3HaBaTh PABEHCTBO, CHMMETPHIO U 1o00ue puryp,
[apaJUIEIbHOCTD U NEPIEHAUKYISIPHOCTD NIPSIMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue onepupoBarh MOHITUSIMHE: JITHHA, PACCTOSIHUE, YTOJ (BEIMYMHA
yI71a, CHHYC U KOCUHYC yTJla TPEYTOJIbHUKA), TUIOINIA/lb; YMEHHE OIICHUBATh
pasMephl MPEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE IPUMEHSITh
(hopMyIbl IEpUMETPA U TIONIAIA MHOTOYTOJIBHUKOB, NTMHBI OKPY>)KHOCTH H
TJI0MAIU Kpyra, o0beMa PsIMOYTOJIBHOTO TTapajlieNienuIiea; yMeHIe
MPUMEHATH PU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YITIOB
TpeyroibHuKa, Teopemy [ludaropa, TpuroHomMeTpudecKre COOTHOLIECHUS
JUISl BBIYUCIICHUS! JUTMH, PAaCCTOSIHUM, TUIOIIAJIeH

12

YMmeHue n3o0paxars mIockue GUrypbl 1 UX KOMOMHAIIUH,
MPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOIIBIO YePTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HUJIM CUMBOJIbBHOMY
OITMCaHHIO




13 YMeHue onepupoBarh MOHATUSMHU: NIPAMOYTOIbHAs CUCTEMAa KOOPAUHAT;
KOOpAUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa Ha
YUCIIO, CKAJSIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHUE UCIIOIb30BaTh
BEKTOPBI U KOOPAUHATHI I IPEACTABICHUA JaHHBIX U PELICHU 3a1a4, B
TOM YHCJIE U3 APYTHX YUSOHBIX MPEIMETOB M PEaIbHON KU3HU

14 YMeHue onepupoBarh MOHITUSIMH: CTOJIOMKOBBIE U KPYTOBBIE IMAarpaMMBbl,
TabNuLbl, cpeHee apupMeTHIecKoe, MeiuaHa, HanOoJblllee U HaMeHbIlIee
3HAYEeHHUsI, pa3Max YUCIOBOro Habopa; yMEHUE U3BIICKATh,
MHTEPIPETUPOBATH U IPe0Opa30BbIBaTh HH(GOPMAIUIO, IPEACTABICHHYIO B
TabIUIAX U Ha uarpaMMax, OTpaXkarollylo CBOMCTBA U XapaKTEPUCTUKH
peabHbIX NPOLIECCOB U SIBICHUI; YMEHUE PACIIO3HABATh U3MEHUNBbIE
BEJIMUMHBI B OKPYXAIOIIEeM MUPE

15 YMeHue onepupoBaTh MOHATUSMU: CITyYalHbBIN OMBIT (CITydailHBIHN
AKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIA UCXO/)
CIIy4aiflHOTO OIIBITA, CIIy4aliHOE COOBITHE, BEPOSITHOCTH COOBITUS; YMEHHE
HAXOJIUTh BEPOSITHOCTHU CIIYYalHBIX COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHUE pelIaTh 3aa4u
METOZIOM OPTaHU30BaHHOTO Mepedopa U C UCIOIb30BaHUEM IPaBUIIa
YMHOKEHU S, YMEHHUE OIICHUBATh BEPOATHOCTU PEATIbHBIX COOBITUN U
SIBJICHHH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITUH B OKPYXKAIOIIEM MUPE U B KU3HH; 3HAKOMCTBO C MOHSATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIITUX YUCET U €TO0
POJIbIO B MACCOBBIX SIBJICHUSIX

16 YMeHnue BbIOUpaTh NOAXOASAIINNA U3YUEHHBIM METOI ISl pEeLIeHMs 3a/1a4H,
MIPUBOIUTH NIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE,
ONMCBIBATH OTAEIBHBIE BBIIAIOIIMECS PE3YIbTATHI, [IOJYYEHHBIE B X0

pa3BUTHUS MAaTEMATHKU KaK HAyKH, IPUBOJUTD IIPUMEPBI MATEMAaTUYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU

INEPEYEHDB 2JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kox | IIpoBepsiemMblii 3j1eMEeHT COAepPKAHUS
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl U UX CBOICTBa
7.2 TpeyronbHUK
7.3 MHOroyronbHUKI
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpuYeCcKuX BEIMYUH
7.6 BekTophl Ha MIIOCKOCTH




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIA YYEHUKA

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Aranacsn JI.C., byry3oB B.®., Kanomues C.b. u npyrue. Maremaruka.
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HUADPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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