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HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3eOB ILIKOJIbHOW MaTeMaTUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHW M B3aMMHOE pAaCIHOJIOKEHHE, ONUpAaeTcsl Ha JOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. LIeHHOCTh M3y4YeHUs T€OMETPUH Ha YpPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT  IPHU3HAKOB,
dopMynrpoBaTh oOpaTHbIe yTBEpkaeHUA. Ocob0e 3HaUeHUE T0Ka3aTeNbHAs TUHUS
UMeeT I yrayOaEéHHOro U3y4eHUsl MaTeMaTHKU.

Lenbto n3yyeHus TeOMETPUH SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTHYCCKUX, TaK U MPAKTUUYECKUX 3a7a4, BCTPEUAIOITUXCS B
peanbHOM  ku3HU.  OOywamomuiics  JOJDKEH  HAay4YUTbCs  OMNPENEsTh
reOMETPUYECKYI0 (UTYpy, ONMUCHIBATH CJIOBAMHM YEPTEXK WIM PUCYHOK, HAUTH
IoN[aJb  3€MEJIBHOT0  y4YacTKa, pacCUUTHIBATh  HEOOXOJIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl Trapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIYYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh Y4eOHOTo Kypca yriayOaéHHOTO U3yUYeHUs TEOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs He MPOCTO 3HAKOMSTCS C ONPEACIIEHHBIMU TOHITHIMU, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPHH M3ydaroTcsl Ha OoJiee riryOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrke u nHHOpMAaTHKeE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1ad4.

CornacHo yueOHOMY TuTaHy B 7—9 Kiaccax n3y4aeTcsl yriiyOnEHHBINA yaeOHbIH
Kypc «l'eoMerpusi», KOTOpPBIA BKJIIOYAET CJIEAYIOINIME OCHOBHBIE pa3ieibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HetpIpéxyronbHukny, «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha u3zyuenue yuebHnoro kypca «I'eomerpusi» otBoautcs 306 yacos: B 7 Kjacce
— 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezelno), B 9 kjiacce
— 102 gaca (3 yaca B He/IelIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

HayvaJia reomerpuu

Hcropuss BO3ZHUKHOBEHUST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reomeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUN.

B3aumHOe pacronoxeHue TOoYeK Ha INpsAMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocte W yroia. Bwuasl yrnos. HM3mepeHue BEIUMYMH YTJIOB.
BeprukanbHbeie 1 cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMou. buccekrpuca yria.

Jlomanas. Buael nomansix. JUmmHa gomaHoi. MHoroyronsHuku. Ilepumerp
MHOTOYroJjibHUKa. [IoHATHE O BBITYKIIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nocrpoenusi. MHCTpYMEHTHI U1 U3MEPEHUM U IIOCTPOCHUM.

TpeyrojabHuKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHWE. Meauana, OuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPU3HAKK PABEHCTBA
TPEYroJbHUKOB. PaBHOOEIpEeHHBIE TPEYroOJIbHUKM M HX CBoMcTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMH W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

IHapaanenbHbie npsiMbie. CyMMa yIi10B MHOTOYT0J1bHMKA

[TapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEIEHU O nocTynare EBkinuaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reoMeTpuu. CBONCTBA U MPU3HAKU
napaienbHblx  npsAMbix. Cymma  yriioB  TpeyrojbHHKa. BHemHue — yruisl
TpeyrojpHrka. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMmoyroabHbIe TPEYroJbHUKHU

IIpn3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. lIlepneHaukyisap u
HakJIOHHasi. CBOMCTBO MeAuaHbl MPSMOYIOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
rurnorenyse. [IpamMoyronapHblii TpEYroapHUK € Yriaom B 30°.



OxpyxHOCTH

[loHATHS OKPYKHOCTH M Kpyra. ODJE€MEHTBl OKPY>KHOCTHM M Kpyra: LIEHTp,
paguayc, 1uaMeTp, Xopaa, UX CBOMCTBA. B3auMHOE pacnosiokeHue OKPYKHOCTU U
npsamoi. KacarenpHas u cexymas K OKpyKHOCTH. OKpYKHOCTb, BIIUCAHHAS B YTOJL.
IIpocreiiime oCTpOeHUs ¢ IOMOIIBIO UPKYJIS U JIUHEUKH.

I'eomeTpuuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe ToYeK. lIpuMepsl reoMeTpudecKknux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yriia u CepeIuHHBIN NEPIIEHAUKYIIAP K OTPE3KY
KaK TeoMeTpuueckue Mecta Touek. OmnncaHHas OKpPYKHOCTh TPEYrOJIbHUKA, €€
LEeHTp. MeToa reOMETPUYECKUX MECT TOUEK IIPU PELICHUU T€OMETPUUECKUX 3aay.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STambl
3a71a4M Ha IIOCTPOCHU, PELICHHE 3a/1a4 Ha [IOCTPOCHUE LUPKYJIEM U JIMHEHKOM.

8 KIIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mNpu3HAKU H cBoicTBa. [IpsMOyroibHHUK, poMO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanerusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa U pu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHss JUHUS TPareuu.

CpenHsisi nuHUS TpeyrojabHUKa. MeTos yIBOEHHUS MEIHAaHbl TPEYTOJbHHKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt moaoous. Ilpu3naku momoOus
TpPeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1ay.

Ilnomaan

[TonsstTme o rmmomaau. CBoWCTBA IUIONMIAJAEH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMybl IS TIIOMIAAA TPEYTrOJbHIKA, MapajuiesiorpaMMa, pomoa u
tpanenun. [Inomanu mono6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyrOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu pemreHun
MMPAKTUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPHUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrinoB B 30°% 45° u 60°.
[TponopuroOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.



Yriabl 1 4eTbIPEXYTrO0JIbHUKH, CBA3AHHbIE ¢ OKPY/KHOCTHIO

BnucanHbIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKY KacaTeJIbHOW U XOPAOM. YTJIbI
MEXKIy XOpAaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YETBIPEXYrOJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacnosio)keHHe [BYX OKpykHocTel. Kacanue
okpyxHocTei. OO1Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KITIACC

Penienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. dopMynbl  MpPUBEACHUS. Pemenne
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Penenue 3a1au
T€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue bopmynbl s IUVIOLIA A  TPEYrOJIbHHKA,
napajiesniorpaMmma, pomba, Tpanenuu. Popmyna ['epona. Dopmyna miomagu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOI00HBIE TPEYTOJILHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeIeHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIINX, TEOpEMA O KBaApaTe
KacateslbHOU. [IpuMeHeHne npy peleHny reoMeTpUIecKux 3aaad. Teopembl UeBbl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamienbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YriIoBor K03 OHUITUEHT).

YpaBHeHue oKpyKHOCTH. Haxox1eHue nepecedyeHnil OKpYKHOCTEN U MTPSMBIX
B KoopauHatax. DopMmysa pacCTOSSHHSL OT TOYKM 10 TpAMou. Ilnomanb
napajjienorpaMmMa B KOOpPAMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM IIIOMIAH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4ax.

BekTopbl

Bektopsl Ha minockoctu. ClOKEHHE M BbIUMTAaHUE BEKTOPOB — MpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHater
BekTOopa. CJOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B
KoopauHaTax. [[puMeHeHne BeKTOpoB B (pr3MKe, MEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO 0Oaswucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKHUII CMBICI U BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkansipHoe mpousBelieHHME U TmpoeuupoBaHue. [IpuMeHeHue CKalsIpHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAxXOXJACHUA [JJIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JAnvHa OKPYKHOCTH M IUIOIIAABL Kpyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. I'paycHas u paguaHHas
Mepa yrIja, BBIYMCICHUE JUIMH OYyr OKpyxHocTeu. Ilmomans kpyra, cekropa,
cermenTa. Mctopuueckue cBeZieHus1 00 U3MEPEHUU ITTUHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cumMmerpusi. LlenTpanbHo-cumMmMmerpuunbie Gurypsl. [1oBoporT.
OceBas cummetpus. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBenctBo ¢uryp. IlposBieHus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTEl HAYYHOTO MMO3HAHUS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, ATANOB €€ Pa3sBUTUS UM 3HAYMMOCTH ISl Pa3BUTHS LUBUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pe(IIeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM I OKpYXKAIoLEeh cpeibl, 0CO3HAHUEM IJI00aJbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JAESITeNIbHOCTh, B TOM UHUCJIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
MOHSITHSI, TUIOTE3bl 00 O0OBEKTaX W SBJICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XApPaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpEAsiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
IPOTHBHOIO), TPOBOJAUTH CAMOCTOSITEIIPHO JIOKA3aTeIhCTBA MATEMATHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHUS, BEIOUPATh HANOO0JIEE MOAXO AN ¢ y4ETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITETILHO YCTAaHaBIMBATh HMCKOMOE M JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHI



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh U HCIOJB30BaTh MPEUMYIIECTBAa KOMAaHJAHOW U MHAMBHUAYATbHOM
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCcTBO CBOETO BKJIaJla B OOLIUI pe3yJbTaT [0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHATHS PEIICHUH (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTHBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMHU IMPU HM3YYEHUHU MaTEMaTHYECKMX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PE3YyIABTATHI:

Pacno3snaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, ONPEACNATh UX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemath
3a7]a4M Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIUYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOENIPEHHBIX TPEYTOJIHLHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMAaHbI, TPOBEAEHHOM K THIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHHUKA,
B PELICHUU F€OMETPUUECKHUX 3aa4.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[IpoBOANTH BBIUUCICHUS U HAXOIUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHHUS YTIIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUM JIBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEW. Pemars npakTUueckue 3a4auu Ha HaXOXKICHUE
YIJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEP/KICHUN U IIPU PEIIEHNUN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binaners NmoHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

Biianets nonsTHEM KacaTelbHOM K OKPY’KHOCTH, I0JIb30BATHCS TEOPEMOU O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh MU NPUMEHATh MPOCTEHIINE TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K konIty 00yuenust B 8 kiacce 00ydJaromuiicss MoJIyquT CJICIYIOMINE MPEIMETHBIC
PEe3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJABI YETHIPEXYTOJBHUKOB, HUX DIJIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3aj1ad. Pa3nuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MIPU PEIIEHUN F€OMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh CBOWMCTBA TOUKHU MEepeceyeHuss MeAraH TpeyrojibHUKa (LeHTpa
Macc) B pEUICHUH 3a/1ad.

Bnaners noHsiTHEM CpPEAHEN TMHUH TPEYTOJIBHUKA U TPANIECLIUU, TPUMEHSITh UX
CBOICTBA MPHU PEUICHUH F'€OMETPUYECKUX 3a1a4. Mcnonb3oBats Teopemy Daiieca u
TEOpPEMY O MPONOPIUOHAIBHBIX OTPE3Kax, MPUMEHATh HUX I PEUICHUs
NPaKTUYECKUX 3a]1ay.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJIBbHUKOB. VIMETh TIpeicTaBieHue o
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumMensTh Nog00KE B MPAKTUYECKUX 3a]1a4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysch, TA€ HEOOXOIUMO, KaJIbKYJISITOPOM). 3HATh OTHOLIECHUE IUIOLIAJEH



NOoJO0OHBIX (PUTyp M MPUMEHATH MPU peuieHUuW 3aaad. [IpuMeHsATh MoJgyyYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
MIPaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKHUX 33/1a4aX,
CaMOCTOSITEIBHO J1€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTeMaTUYECKUE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoniry o0yuenus B 9 kiacce oOydaromuics NOIYyYUT CIEAYIONUE MTPEIMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
U YIJIBI JJ19 HETaOJIMYHbBIX 3HAYCHUH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA ((PELICHHE TPEYrOJbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMmma, pomM0a, Tparnemnus, BEIBOJUTh U MPUMEHATH Ghopmyny ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmets npesicTaBieHnue 0 TOMOTETHUH, IPUMEHATH B MPAKTUYECKUX CUTYALUSX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YIVIaX, VyIiax MEXAYy XOpJaMu
(CexyuMu) 1 yriie M1y KacaTeJIbHOU U XOpAOUN NpH pEelIeHUH T€OMETPUUYECKUX
3amad. Jloka3blBaTh U MPUMEHATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOpH, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanerp moHsATHEM KOOpPAMHAT HA IUJIOCKOCTH, paboTaTh C YypaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. Bianerh NOHATUAMHM YriIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO
Ko3(ppuireHTa ¢ Bo3pacTaHueM U yObIBAHUEM JTUHEUHON (DYHKIIUU. YMETh peniaTh



METOJIOM  KOOpPAMHAT  3aJayd, CBSI3aHHBIE C  MApPAUICIIBHOCTBIO U
MEPIEHANKYIAPHOCTHIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKICHUEM TOUYEK
MEepECEUCHUA.

BeiBoguTh ¥ BIAIETh YpPAaBHEHHEM OKpYXKHOCTU. Mcmonb30BaTh METON
KOOpAMHAT I HAaxXOXACHUs IIEPECEYECHUM OKPYKHOCTEHM M NpsMbIX. Bianers
dbopmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAW TapajiesorpaMma B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOU ruiomanu. [lonb3oBaThCs
METOJIOM KOOPJIUHAT HA INIOCKOCTH, TPUMEHSTH €r0 MPU PEIICHUN T€OMETPUUECKUX
U TpakTHYeCcKuX 3aaad. [IpuMeHsTh METOJ KOOPAMHAT B  MPAKTUKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Brnanets mnoHsiTueM BeKTOpa. YMETh CKJIaIbIBaTh M BBIUUTATh BEKTOPBI,
YMHOAaTh Ha YMCJIO, BIAJETh MpaBWJIAMU TPEYroJIbHUKA U TapajuiesorpaMmma.
BiageTe npakTUYECKMMHM HMHTEPHPETALUSIMU BEKTOPOB. Y BEPEHHO MOJIB30BATHCS
KOOpAMHATaMU BekTOopa. BrnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHO>K€HUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBnenne o 6a3uce (Ha miIockocTy). PackiaabiBaTh BEKTOPHI 1O
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOIIEHUM. [IpUMEHATH TMOJy4YEeHHbICE 3HAHUA B
npocTeHnX GU3NIECKUX 3aauax.

Brnanerp MOHATHEM CKaJISIPHOTO NPOU3BEIECHUS BEKTOPOB, MOHHUMATh €rO
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €70 BBIPAKEHUEM B JJEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €T0 CBS3b C
npoeurpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HAaXOXJEHHUS JUIMH W YIJIOB. Pemarbh reoMeTpuyecKkue 3aJayd ¢ I[MOMOUIBIO
CKAJIIpHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyecKux U PU3HUECKUX 3a/1auax.

Brnanerp MOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBL yTU OKPY>KHOCTH U PaJMaHHON MEpPHI yria, BRIUUCIATH ILIOMAAb Kpyra u
ero yacreil. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIICHNH MPAKTHYECKUX 3aJad. 3HaTh HCTOPUYECKHE CBEACHHS 00 W3MEpPECHUU
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Nmers mnpencraBieHue O TMpeoOpa3OBaHUM TUIOCKOCTH, O JIBUKCHUSX.
HaxomuTe ocu, TEHTpHl cUMMETpu#M QUTYp, IEHTPHl TMOBOPOTA, HAXOIWUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHUS TIOCKOCTH
[IPY PELICHUU TEOMETPUUECKHX 3a/1a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEIIN JJIS 337124 PEAIbHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TMOJO0HS U TPUTOHOMETPHYECKUX (YHKIMK (TOIB3YsICh, TIE
HEOOXO0MMO, KATbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM

Ne i/

nporpaMmasl Bcero
Hauana reomerpuu. I[Ipocreimme
reoMerpuyeckue (pUrypsl u ux 28
cBorictBa. 3mepenue
r€OMETPUUECKUX BEJIUYUH

2 TpeyronbHUKI 19
[TapamnensHOCTE. CymMMa yrioB 15
MHOTOYT'OJIbHUKA
IIpsiMOyroapHBIE TPEYTOIBHUKU 7

5 I'eomeTprueckne HEpaBeHCTBA

OkpyxHOCTb. ['eoMeTpruecKkrue MecTa
6 To4ekK. [locTpoeHus: ¢ moMonIbo 18
IUPKYJISA U JIMHCUKH

[ToBTOpEeHUE, 0600IICHNE, 10
CUCTEMAaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

https://m.edsoo.ru/OH12RI5D8

https://m.edsoo0.ru/O6KFIHD09

https://m.edsoo.ru/MVMNNDBJAT

https://m.edsoo.ru/J2A0W40ZS
https://m.edsoo.ru/A51XQD16L

https://m.edsoo.ru/D9CPUBZKB

https://m.edsoo.ru/59WO0SI1XS4



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4

8 KUIIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

YeThIpEXyroJIbHUKN
ITogoGue

IInomans

Teopema IIudaropa n Hauana
TPUTOHOMETPHH

VYTIIbI B 9eTHIPEXYTOJIbHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpEeHnue, o6o0IIECHNE,
cUCTEMAaTU3aIys 3HaHUI

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

KoaudecTBo 4acoB

Bcero

22
16
16

18

20

10

102

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCcypChl

https://m.edsoo.ru/JEACIOAA5

https://m.edsoo.ru/3IPE93YZW

https://m.edsoo.ru/YFYPZ83VS

https://m.edsoo.ru/MVNV3IKOWW

https://m.edso0.ru/CBCOZUV2X

https://m.edsoo.ru/ANLME6DJB



https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

9 KUIIACC

o O A W DN P

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Pemrenne TpeyronbHUKOB

[Tono6ue TpeyroabHUKOB

Metona KoopIMHAT

BexTopsl

JInvHa OKpY>KHOCTH M ILTOIIA/b Kpyra
JIBY>KEHUS TUIOCKOCTH

[ToBTOpeHue, 06o0IICHNE,
cUCcTeEMaTu3aIys 3HaHUuH

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

KoaudecTBo 4acoB

Bcero

22
12
10
20
16
10

12

102

KonTtpoJbHbie
padoTsI

N Y

IIpakTHYeckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/FBSYV8L 95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/710UZGLOW
https://m.edso00.ru/JG33QNB5Q
https://m.eds00.ru/QSSDFGVC6

https://m.edsoo0.ru/B4VQTV6JJ



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

I/ICTOpI/ISI BO3HUKHOBCHUA U
PasBUTUA TCOMETPUN

HavanbHble MOHATHS
reoMmetrpun. Touka, mpsimasi,
OTPE30K, JIyd

HaganbHbIe MOHATHS
reoMmetrpun. Touka, mpsimasi,
OTpPE30K, JIyd

ITousaTtue 06 akcuome,
TeopeMe, I0KA3aTebCTBE,
OIpEEIICHUH, CBOWCTBE,
MpU3HAKe

Bzanmuoe PacCIioJIOKECHHNE

TOYeK Ha nmpsaMoi. 3mepenue

JJIMHBI OTPE3Ka, paCCTOAHUC
MCXKAY TOYKaMHU

Bzaumnuoe PacCIIOJIOKCHUC

TOUYEK Ha npsimoil. I3mepenue

JUIMHBI OTPE3Ka, paCCTOAHUC
MCKAY TOYKaMHU

BzaumHnoe PacCIoJIOKCHHUE

TOYEK Ha npsamoil. M3mepenue

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara

HU3YyYCHUA

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://m.edsoo0.ru/J7Q9ALWI1C

https://m.edsoo.ru/INPW2N2UC

https://m.eds00.ru/8SSLQXTB9

https://m.edsoo.ru/DWD17SPAX

https://m.edso0.ru/28 XOILQOI

https://m.edsoo.ru/NSRCJOJNU

https://m.edsoo.ru/1P033M9R4



https://m.edsoo.ru/J7Q9ALW1C
https://m.edsoo.ru/INPW2N2UC
https://m.edsoo.ru/8SSLQXTB9
https://m.edsoo.ru/DWD17SPAX
https://m.edsoo.ru/28XOILQOI
https://m.edsoo.ru/N3RCJ0JNU
https://m.edsoo.ru/1P033M9R4

10

11

12

13

14

15

16
17

JJIMHBI OTPE3Ka, paCCTOAHUC
MCXKY TOYKaMU

[Tonymnockocts 1 yroii. Bugsl
yriioB. Mi3mepenue BenurH
YTJIOB

[Tosmymnockocts 1 yroJi. Bugsl
yrioB. 3MepeHne BeTnunH
YIJIOB

[TonymnockocTs U yroJi. Bunbl
yrioB. 3Mepenne BeTuunH
YTII0B

BepTI/IKaJ'IBHBIe 1 CMCIKHBIC
yrubl. [lapannensHbie u
MEePIEeHIUKYIIIPHBIE MPSIMbIE

BepTukanbHble U CMEKHBIE
yribl. [lapannensHbie u
MEePIEeHIUKYIIIPHBIE MTPSIMbIE
BepTukanbHble U CMEKHBIE
yrasl. [lapamnensabie u
MePIEeHIUKYIIPHBIE MIPSIMbIE
BepTukanbHble U CMEKHBIE
yrasl. [lapamnensHbie u
MEePIEeHIUKYIIIPHBIC MIPSIMbIE
BepTukanbHble U CMEKHBIE
yrasl. [lapannensHsie u
MEepIEHUKYISIPHbIE TTPSIMBbIE
buccekrpuca yrna

buccekrpuca yria

https://m.edsoo.ru/ESKCUASXQ

https://m.edsoo.ru/USJRBUZQOM

https://m.edsoo0.ru/TP9DGUWJIW

https://m.edsoo.ru/JsSMGGNJRQ

https://m.edsoo.ru/U9PZ8CUDO

https://m.edsoo.ru/AKSKQV1H8

https://m.edsoo.ru/UTLISU7SP

https://m.edso0.ru/USTG6BJOT

https://m.edsoo.ru/TDHOLUSQW

https://m.edsoo.ru/052QVOFK4



https://m.edsoo.ru/ESKCUASXQ
https://m.edsoo.ru/U8JRBUZQM
https://m.edsoo.ru/TP9DGUWJW
https://m.edsoo.ru/J5MGGNJRQ
https://m.edsoo.ru/U9PZ8CUDO
https://m.edsoo.ru/AKSKQV1H8
https://m.edsoo.ru/UTLISU7SP
https://m.edsoo.ru/U8TG6BJOT
https://m.edsoo.ru/TDHOLUSQW
https://m.edsoo.ru/05ZQVOFK4

18

19

20

21

22

23

24

25

26

buccekrpuca yrina

Jlomanas. Buapl 10MaHBIX.
JnvHa nomaHo#

Jlomanas. Buapl 1o0MaHbBIX.
JnvHa nomaHo#

Muoroyronsauku. [Tepumerp
MHOroyrojpHuka. [ToHstue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

Muoroyronsauku. [Tepumerp
MHoOroyrojbHuka. [ToHsTue o
BBIMYKJIBIX U HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

Muoroyronsauku. [Tepumerp
MHoTroyrojsHuka. [lonsrue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX

Muoroyronsauku. [Tlepumerp
MHoTroyroJjibHuKa. [lonsrue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX

MHuoroyroasauku. [lepumerp
MHOroyroJjibHuka. [lonstue o
BBIITYKJIBIX U HEBBITYKIIBIX
MHOT'OYTOJIbHUKAX

HNHCTpyMEHTHI 111 U3BMEPEHU I
U IIOCTPOCHUHU

https://m.edsoo.ru/TFV8ZELC5

https://m.edsoo.ru/BIGEWUB74

https://m.edsoo.ru/Z8L8BNH99

https://m.edso00.ru/C7E4AXVHXR

https://m.edsoo.ru/ISSNINBWF

https://m.edsoo.ru/1KKIP5DPK

https://m.edsoo.ru/HPM528L V5

https://m.edsoo.ru/4AKNCX094A

https://m.edsoo.ru/\WBHPYRAUQ



https://m.edsoo.ru/TFV8ZELC5
https://m.edsoo.ru/BIG5WUB74
https://m.edsoo.ru/Z8L8BNH99
https://m.edsoo.ru/C7E4XVHXR
https://m.edsoo.ru/I8SNINBWF
https://m.edsoo.ru/1KKIP5DPK
https://m.edsoo.ru/HPM528LV5
https://m.edsoo.ru/4KNCX094A
https://m.edsoo.ru/WBHPYRAU0

27

28

29

30

31

32

33

34

35

36

37

38

HNHCTpyMEHTHI 1)1 U3BMEPEHU I
U [TIOCTPOCHUH

KoHnTponsHas pabora 1o Teme
"Hauana reomerpumn.
[Ipocreiime reoMeTpuIecKue
(GUTypHI U UX CBOMCTBA.
H3Mepenne reoMeTpuyecKnx
(uryp"

Menuana, 6uccekTpuca u
BBICOTA TPEYTOJIbHUKA

Menunana, 6GuccekTpuca u
BBICOTA TPGYFOJ'II)HI/IKa

PaBeHCTBO TpeyroJbHUKOB

[TepBrIit 1 BTOPOIl MPU3HAKU
paBEHCTBA TPEYroJIbLHUKOB
[TepBrIit 1 BTOPOil MpU3HAKU
paBEHCTBA TPEYrOJIbLHUKOB
[TepBrIit 1 BTOPOil IpU3HAKU
pPaBEHCTBA TPEYroJIbLHUKOB
[TepBrIit 1 BTOPOil MpU3HAKU
paBEHCTBA TPEYrOJIbLHUKOB
[TepBriit 1 BTOPOl MpU3HAKU
paBEHCTBA TPEYrOJIbHUKOB
PaBHOGenpeHHbBIC
TPEYroJIbHUKU U UX CBOMCTBA
PaBHOGenpeHHbBIE
TPEYroJIbHUKU U UX CBOMCTBA

https://m.edsoo.ru/UOEXMBQ4M

https://m.edsoo.ru/LE9QZALWF2

https://m.edsoo.ru/EOXHOSX0QQ

https://m.edsoo.ru/NOX8LIPBF

https://m.edsoo.ru/F9ME88X59

https://m.edsoo.ru/QH02AY K00

https://m.edsoo.ru/PH6WHYM67

https://m.edsoo.ru/1BR5P5YV0

https://m.edsoo.ru/RKU59FECF

https://m.edsoo.ru/MRS15JN8K

https://m.edsoo.ru/EZJYM96WO

https://m.edsoo.ru/BCOKHDF5J



https://m.edsoo.ru/U0EXMBQ4M
https://m.edsoo.ru/LE9ZALWF2
https://m.edsoo.ru/EOXHOSXQQ
https://m.edsoo.ru/N0X8LIPBF
https://m.edsoo.ru/F9ME88X59
https://m.edsoo.ru/QH02AYK00
https://m.edsoo.ru/PH6WHYM67
https://m.edsoo.ru/1BR5P5YV0
https://m.edsoo.ru/RKU59FECF
https://m.edsoo.ru/MRS15JN8K
https://m.edsoo.ru/EZJYM96WO
https://m.edsoo.ru/BC0KHDF5J

39

40

41

42

43

44

45

46

47

48

49

50

PaBHOOeipeHHbIC
TPEYroJIbHUKU U X CBOICTBA
[Tpu3Hak paBHOOEIPEHHOTO
TpEyroJbHUKA

[Tpu3Hak paBHOOEIPEHHOTO
TPeyroJbHUKA

Tpernii npu3HaKk paBeHCTBA
TPEYrOJIbHUKOB
Tpernii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

Tperwnii npr3HaK paBeHCTBA
TPEYrOJIbHUKOB

@urypsl ¢ 0ceBOI
cummetpuei. [Ipumepsl
CUMMETPHUHU B OKPYKAIOILIEM
MHUpe

@uUrypsl ¢ 0CeBO
cummetpuei. [Ipumepsl
CUMMETPUHU B OKPYKAIOILIEM
MHUpe

KouTponbHas pabora o teme
"TpeyronbHuku"

HapaJ'IJ'IeJ'ILHOCTB IIPpAMBIX

CBoiicTBa U IPU3HAKU
MapajieIbHbIX MPSAMBIX
CBoiicTBa U IPU3HAKU
MapajuieIbHbIX MPSAMBIX

https://m.edsoo.ru/8EIUIF7LV

https://m.edsoo.ru/CIAAQT91W

https://m.edsoo.ru/OFKU2NV88

https://m.edso0.ru/23R503617

https://m.edsoo.ru/lAY76NY1C

https://m.edsoo0.ru/T38ETVYB4

https://m.edsoo.ru/2Y MMXKMFF

https://m.edsoo.ru/YYB667YEF

https://m.edsoo.ru/Q7RFSHX3D

https://m.edsoo.ru/C40KIBNBI

https://m.edsoo.ru/WU70LRSMZ

https://m.edsoo.ru/YFNO4RKXM



https://m.edsoo.ru/8EIUIF7LV
https://m.edsoo.ru/CIAAQT91W
https://m.edsoo.ru/0FKU2NV88
https://m.edsoo.ru/23R5Q361Z
https://m.edsoo.ru/IAY76NY1C
https://m.edsoo.ru/T38ETVYB4
https://m.edsoo.ru/2YMMXKMFF
https://m.edsoo.ru/YYB667YEF
https://m.edsoo.ru/Q7RFSHX3D
https://m.edsoo.ru/C40KIBNBI
https://m.edsoo.ru/WU70LRSMZ
https://m.edsoo.ru/YFN04RKXM

51

52

53

54

55
56
57
58

59

60

61

62

CBoiicTBa U NPU3HAKU
napajieIbHBIX MPSMBIX
CpoiicTBa U NPU3HAKU
MapajuIebHBIX MPSMBIX

CaoiicTBa U NPU3HAKU
MapajieIbHBIX MPSMBIX

CBoiicTBa U NPU3HAKU
MapajIebHBIX MPSMBIX

CymMma yrioB TpeyrojbHHKa
CymMa yrioB TpeyroJibHUKa
Bremnue yriiel TpeyrojbHAKa
Bremnue yriiel TpeyrojbHAKa

CyMMa BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CyMMa
BHEIITHUX YIJIOB BBITYKJIOTO
MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YTITIOB
MHOTOYT'OJIbHUKA U CyMMa
BHEIIIHUX YIJIOB BBITYKJIOTO
MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CyMMa
BHEIIHUX YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA
KonTponeHas paboTa o teme
"[TapanmnensHocTs. CyMMa
yIJ10B MHOTOYTI'OJIbHUKA"

N =

https://m.edsoo.ru/DXJ94AKX0

https://m.edsoo.ru/GAMRYPOQM3

https://m.edsoo.ru/X0DW5R50D

https://m.edso0.ru/50CYXJE5K

https://m.edsoo.ru/T4PBLVVDWD

https://m.edsoo.ru/QEBFAFEYP

https://m.edsoo.ru/\VV3D8IBF33

https://m.edsoo.ru/IW0YNOG63F

https://m.edsoo.ru/RHIDOWVKG

https://m.edsoo.ru/POM6HZSI5

https://m.edsoo.ru/L49MK2B46

https://m.edsoo.ru/4Y AKU1PM6



https://m.edsoo.ru/DXJ94AKX0
https://m.edsoo.ru/GAMRYPQM3
https://m.edsoo.ru/X0DW5R5QD
https://m.edsoo.ru/5OCYXJE5K
https://m.edsoo.ru/T4PBLVDWD
https://m.edsoo.ru/QEBFAFEYP
https://m.edsoo.ru/V3D8IBF33
https://m.edsoo.ru/IW0YNO63F
https://m.edsoo.ru/RHIDOWVKG
https://m.edsoo.ru/P0M6HZSI5
https://m.edsoo.ru/L49MK2B46
https://m.edsoo.ru/4YAKU1PM6

63

64

65

66

67

68

69

70

71

72

IIpu3naku paBeHCTBA
MIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

[Ipu3Haku paBeHCTBA
HPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

[lepneHuKyIIsip ¥ HAKJIIOHHAS

CBOWCTBO MeTMaHbI
MPSIMOYTOJILHOTO
TPEYroJIbHUKA, POBEAEHHOM K
TUTIOTCHY3€

CBOWCTBO MeAMAHBI
MPSIMOYTOJIHHOTO
TPEYroJbHUKA, TPOBEAEHHON K
TUIIOTEHY3€

[IpsiMOYyroBHBIN TPEYTrOJLHUK
¢ yriioM B 30 rpagycoB

[IpsiMOyrobHBIN TPEYTrOJIBLHUK
¢ yriioM B 30 rpagycoB

CooTHOIICHUS MCXKIY
CTOPOHAMHU U yrjlaMH
TPEYroJIbHUKA

CoOTHOLIEHUS MEKITY
CTOpPOHAMH U yriamMu
TPEYTrOJIbHUKA

HepaBeHCTBO TPEYroJIbHUKA.

HepasenctBo 0 nnuHe
JTOMaHoOU

https://m.edsoo.ru/RTMI9FT6Y

https://m.edsoo.ru/EAAARRH7U

https://m.edso00.ru/OP8Q30MRM

https://m.edsoo.ru/2FJUL2AVZ

https://m.edsoo.ru/62FPEHVDM

https://m.edsoo.ru/F6ZWS8VF3

https://m.edsoo.ru/2VVAS53XB

https://m.edsoo.ru/WB4899G2J

https://m.edsoo.ru/C9TMMBD6K

https://m.edsoo.ru/DL4EPB3DB



https://m.edsoo.ru/RTMI9FT6Y
https://m.edsoo.ru/EAAARRH7U
https://m.edsoo.ru/0P8Q3OMRM
https://m.edsoo.ru/2FJUL2AVZ
https://m.edsoo.ru/62FPEHVDM
https://m.edsoo.ru/F6ZWS8VF3
https://m.edsoo.ru/2VVAS53XB
https://m.edsoo.ru/WB4899G2J
https://m.edsoo.ru/C9TMMBD6K
https://m.edsoo.ru/DL4EPB3DB

73

74

75

76

77

78

79

80

HepasenctBo Mexy
MEePIEHIUKYIIIPOM U
HaKJIOHHOH. PaccTosHue oT
TOYKH JI0 NIPSIMOU

KonTtponsHas pabora o
temaM "[IpsiMoyrosbHbIe
TpPEeYroJabHUKN",
"I'eomeTpuueckue
HepaBeHCTBaA"

OKpYyXHOCTb, XOPAbI U
JMaMETPBI, UX CBOICTBA

OKpYyXHOCTb, XOPAbI U
JUaMETPBI, UX CBOICTBA

B3anmHoe pacrnosoxeHue
OKPY>KHOCTH U MPSIMOM.
KacarenpHas u cekymas K
OKPY>KHOCTHU

Bsaumnoe pacnonoxeHue
OKPY>KHOCTH U MPSMOH.
Kacarenbnas u cekyias k
OKPY>KHOCTHU

Bsaumnoe pacnonoxeHue
OKPY>KHOCTH U MPSMOH.
Kacarenbnas u cekyias k
OKPY>KHOCTHU

OKpy»XHOCTb, BITUCAHHAs B
yroJu

https://m.edsoo0.ru/3ATTKTLWLE

https://m.edsoo0.ru/HOIY5PKIG

https://m.edso0.ru/194GYOX6R

https://m.edsoo.ru/\VP8CZ9A5N

https://m.edsoo.ru/BBUCLVKIH

https://m.edsoo.ru/FSP6JQ9PP

https://m.edsoo.ru/T7IEKC68S

https://m.edso0.ru/3SP4Q4BSM



https://m.edsoo.ru/3TTKTLWLE
https://m.edsoo.ru/H0IY5PKIG
https://m.edsoo.ru/I94GYOX6R
https://m.edsoo.ru/VP8CZ9A5N
https://m.edsoo.ru/BBUCLVKIH
https://m.edsoo.ru/FSP6JQ9PP
https://m.edsoo.ru/T7IEKC68S
https://m.edsoo.ru/3SP4Q4BSM
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83

84

85

86

87

88

89

90

OKpyXHOCTb, BIUCAHHAS B
yromu

[ToHsiTHE O TEOMETPUUECKOM
MecTte Touek. IIpumepsr
r€OMETPUYECKUX MECT TOUEK
HAa IJIOCKOCTH

[ToHsiTHE O TEOMETPUUYECKOM
MecTte Touek. IIprumepnr
r€OMETPUYECKUX MECT TOUEK
Ha IJIOCKOCTH

OrnrcaHHast OKPYKHOCTb
TPEYroJbHUKA, €€ LIEHTP

OrnrcaHHast OKPYKHOCTb
TPEYroJbHUKA, €€ LIEHTP

MeTto1 reOMETPUUECKUX MECT
TOYEK MPH PEIICHUN
TEOMETPUUYCCKHX 3a]1a4

MeTto1 reoMeTpUYECKUX MECT
TOYEK MPH PEIICHUN
reOMETPUUECKUX 3a/1a4

Merton ICOMCTPUYCCKUX MECT
TOYCK IIPpU PCIICHUU
TCOMCTPUYCCKUX 3alaq

Merton ICOMCTPUYCCKUX MECT
TOYCK IIPU PCIHICHUN
TCOMETPHUUYCCKUX 3adavd

O6ocHOBaHUS MPOCTEHIITNX
IIOCTPOEHMM, ATAIbI 337a41 Ha

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

https://m.edso0.ru/9V970WTV7

https://m.edso0.ru/MSOK7KZXF

https://m.edsoo.ru/E942U9MKS

https://m.edsoo.ru/RUSQ6X0OT0

https://m.edsoo.ru/I0AB5M81X

https://m.edsoo.ru/OYMTRIZ1B

https://m.edsoo.ru/U4JGFUAQ5

https://m.edsoo.ru/R8PZPXGRX

https://m.edso0.ru/7B188G71X



https://m.edsoo.ru/8JBWLFXGX
https://m.edsoo.ru/9V970WTV7
https://m.edsoo.ru/MSOK7KZXF
https://m.edsoo.ru/E942U9MKS
https://m.edsoo.ru/RUSQ6XOT0
https://m.edsoo.ru/I0AB5M8IX
https://m.edsoo.ru/OYMTRIZ1B
https://m.edsoo.ru/U4JGFUAQ5
https://m.edsoo.ru/R8PZPXGRX
https://m.edsoo.ru/7B188G71X

91

92

93

94

95

IOCTPOCHUSI, PELICHUE 3a]1a4
HAa MOCTPOCHUE LIUPKYJIEM U
JIAHENKON

O60cHOBaHUS NPOCTEUIINX
MMOCTPOCHUI, 3TAlbI 3a7a41 Ha
IIOCTPOCHHUS, pELICHUE 3a7a4
Ha MOCTPOEHUE [IUPKYIIEM U
JINHENKOU

KonTponsnas pabora no teme
"OKpyXHOCTB.
['eomeTpuueckne Mecta TOYEK.
[TocTpoenus ¢ TOMOIBIO
LUAPKYJIS ¥ JIMHENKH"

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3IMYHBIMU TEMaMHU
Kypca

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXAY pa3InYHbIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHBIMU TEMaMU

Kypca

https://m.edsoo.ru/NONTS80SLI

https://m.edsoo.ru/ED4EP9BK9

https://m.edsoo.ru/AR407E990

https://m.edsoo.ru/YL3LJ8GZ6

https://m.edsoo.ru/ISI'YSNSOE



https://m.edsoo.ru/NQNT80SLI
https://m.edsoo.ru/ED4EP9BK9
https://m.edsoo.ru/AR4O7E99O
https://m.edsoo.ru/YL3LJ8GZ6
https://m.edsoo.ru/ISIY5NSOE

96

97

98

99

100

101

102

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3InNIHBIMA TEMaMHU
Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3INIHBIMA TEMaMHU
Kypca

[ToBTOpEeHME 1 000OIIEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIHNX CBS3H
MEXy pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOITUX CBSI3H
MEX/y pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3uYHbIMU TEMaMHU
Kypca

HroroBas KOHTpoOIbHAS
pabota

[ToBTOpenue u oboOIIeHNE.
Pemienue 3amay,

https://m.edsoo0.ru/C5N3TSTJ0

https://m.edsoo.ru/BKZ79DT4I

https://m.edsoo.ru/CW87IB8HY

https://m.edsoo.ru/AA7TGIJWLT4

https://m.edsoo.ru/NMDTHJKNU

https://m.edso0.ru/61W0SG6Y?2

https://m.edsoo.ru/MOO8SBKAYY



https://m.edsoo.ru/C5N3TSTJ0
https://m.edsoo.ru/BKZ79DT4I
https://m.edsoo.ru/CW87IB8HY
https://m.edsoo.ru/AA7GJWLT4
https://m.edsoo.ru/NMDTHJKNU
https://m.edsoo.ru/61W0SG6Y2
https://m.edsoo.ru/MOO8BKAYY

WJUTFOCTPUPYIOLIUX CBSI3H
MEX/y pa3IMYHbIMU TEMaMU
Kypca
OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



8 KUIIACC

Ne
n/n

10

Tema ypoka

[Tapamrenorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapamrenorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapamrenorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapamtenorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
MPU3HAKU U CBOMCTBA

[IpssiMoyroapHUK, pOMO,
KBaJIpaT, UX MPU3HAKH U
CBOICTBa

[IpsiMoyroabHUK, pOMO,
KBaJpaT, UX MPU3HAKHU U
CBOMCTBA
[IpssmoyronbHUK, poMO,
KBaJpaT, UX MPHU3HAKHU U
CBOMCTBaA
[IpssmoyronpHUK, poMO,
KBaJpat, UX NPU3HAKU U
CBOIiCcTBa

CpeI[HSISI JIMHUA TPCYTrOJIbHHUKA

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://m.edsoo.ru/ARR7IVFG6

https://m.edso0.ru/XQ2HT880G

https://m.edsoo.ru/U2FNLVXGJ

https://m.edsoo.ru/O0AFB95BMP

https://m.edsoo.ru/L2SC1L413

https://m.edsoo.ru/K6ACIMIG3

https://m.edsoo.ru/5SEP2WIOM6

https://m.edsoo.ru/N3905183D

https://m.edsoo.ru/9A0UCET6U

https://m.edsoo.ru/YHRF7840QD



https://m.edsoo.ru/ARR7IVFG6
https://m.edsoo.ru/XQ2HT880G
https://m.edsoo.ru/U2FNLVXGJ
https://m.edsoo.ru/0AFB95BMP
https://m.edsoo.ru/L2SC1L413
https://m.edsoo.ru/K6ACIMIG3
https://m.edsoo.ru/5EP2WIOM6
https://m.edsoo.ru/N3905183D
https://m.edsoo.ru/9A0U0ET6U
https://m.edsoo.ru/YHRF784QD

11

12

13

14
15
16
17

18

19

20

21

22

23

24

25

CpenHss TuHUS TPEyroJibHUKA

Tpaneuus. PaBHoGenpenHas
Tpaneuus, e€ CBOMCTBA U
MPU3HAKU

Tpaneuus. PaBHoOenpennas
Tpaneuus, e€ CBOMCTBA U
MIPU3HAKU

[IpsimoyronbsHas Tpanenus
CpenHsst TUHUS Tpaneuuu
Teopema daneca
Teopema daneca

Teopema o
IPONMOPIHHUOHAIIBHBIX OTPE3KaX

Teopema o
MIPOMOPLIUOHAIBHBIX OTPE3Kax

IlenTp macc TpeyrojbHUKA
LlenTpanbHO-CHMMETPUYHBIE
(burypst

KounTponbnas pabora o teme
"HeTbIpEXyroibHUKK"

[TooOue TpeyroIbHUKOB,
ko3 duimeHT mogoous
[TooOue TpeyroIbHUKOB,
K03 GUIIMeHT Toa00us
[Tpu3naku momobus
TPEYTrOJIHLHUKOB

N = = =

https://m.edso0.ru/JKQXX56CP

https://m.edsoo0.ru/P7LS9Z6H3

https://m.edsoo.ru/RMAFSWLFI

https://m.edsoo0.ru/5ONOSOY 3R

https://m.edsoo.ru/MQ51U1H01

https://m.edsoo.ru/DUWROAI7U

https://m.edsoo.ru/FPLDPRWF3

https://m.edsoo0.ru/B27GJUTZ2

https://m.edsoo.ru/GN1Y560NM

https://m.edsoo.ru/PU6L3IWGK

https://m.edsoo.ru/DANRGABOC

https://m.edsoo.ru/XL9FP9I5E

https://m.edsoo.ru/CMSASUNGX

https://m.edso0.ru/339G42HMF

https://m.edsoo.ru/3VUXK2P28



https://m.edsoo.ru/JKQXX56CP
https://m.edsoo.ru/P7LS9Z6H3
https://m.edsoo.ru/RMAFSWLFI
https://m.edsoo.ru/5ONOS0Y3R
https://m.edsoo.ru/MQ5IU1H01
https://m.edsoo.ru/DUWROAI7U
https://m.edsoo.ru/FPLDPRWF3
https://m.edsoo.ru/B27GJUTZ2
https://m.edsoo.ru/GN1Y560NM
https://m.edsoo.ru/PU6L3IWGK
https://m.edsoo.ru/DANRGAB0C
https://m.edsoo.ru/XL9FP9I5E
https://m.edsoo.ru/CMSA8UNGX
https://m.edsoo.ru/339G42HMF
https://m.edsoo.ru/3VUXK2P28

26

27

28

29

30

31

32

33

34

35

36

37

38

[Tpu3naku momoous
TPEYTrOJIHLHUKOB

[Tpu3naku mompoous
TPEYTrOJIHLHUKOB

[Tpu3naku momoous
TPEYTrOJIHLHUKOB

[Tpuznaku mogoous
TPEYTrOJIHLHUKOB

[Tpuznaku mogoous
TPEYTrOJIHLHUKOB

[Ipumenenue noaoous npu
pEIICHUH TPAKTHYSCKUX 3a/1a4
[Ipumenenue noaoous npu
pELICHUH TPAKTHYECKUX 3a/1a4
[Ipumenenne nmoaooust mpu
pELICHUN TPAKTHYECKUX 3a/1a4
[Ipumenenue noaoous npu
pELIeHUN TPAKTHYECKUX 3a/1a4
[Ipumenenue nmogooust mpu
pELIeHUN TPAKTHYECKUX 3a/1a4
[Ipumenenue noaoous npu
pElIeHUH TPAKTHYECKUX 3a/1a4
BBenenue nonarus
npeoOpazoBaHus OI00HS U
101I00HBIX uUryp
KonTponsHas pabota o Teme
"TToro6bue"

https://m.edsoo0.ru/86D0TXYZU

https://m.edsoo.ru/LVTQ9L0Q24

https://m.edsoo.ru/FOOM8B01V

https://m.edsoo0.ru/6YXPXGHZL

https://m.edsoo.ru/43MAJ24WR

https://m.edsoo.ru/KDLGZ4Q7J]

https://m.edsoo.ru/106DVM8WJ

https://m.edsoo.ru/IAMXSM38Y

https://m.edsoo.ru/8B62XWOUW

https://m.edsoo.ru/ES8V5RY49

https://m.edsoo.ru/4AQOERK5FP

https://m.edsoo.ru/FHGJ19NT3

https://m.edsoo.ru/TVEQOUINA



https://m.edsoo.ru/86D0TXYZU
https://m.edsoo.ru/LVTQ9LQ24
https://m.edsoo.ru/FO0M8B01V
https://m.edsoo.ru/6YXPXGHZL
https://m.edsoo.ru/43MAJ24WR
https://m.edsoo.ru/KDLGZ4Q7J
https://m.edsoo.ru/1O6DVM8WJ
https://m.edsoo.ru/1AMXSM38Y
https://m.edsoo.ru/8B62XWOUW
https://m.edsoo.ru/ES8V5RY49
https://m.edsoo.ru/4QOERK5FP
https://m.edsoo.ru/FHGJ19NT3
https://m.edsoo.ru/TVE90U9NA

39

40

41

42

43

44

45

46

[Tonsarue mnomaau. CoiicTBa
IUTIOUIAZIEN TEOMETPUUYECKHUX
duryp

[Tonsarue mmomaau. CoiicTBa
IJIOIIAIEH TEOMETPUYECKUX
duryp

[Tonstue mmomaau. CoiicTBa
IJIOIIAIEH TEOMETPUYECKUX
duryp

[Ipocreiimue Gopmynbl s
TJIOLIAIA TPEYTOJIbHUKA,
napajuieorpamMmma, pomoa u
Tparnenuu

[IpocTeitmme GpopMybl s
TJIOLIAAN TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tpaneuuu

[IpocTeitmme GpopMyIbl s
IUIOLIAAU TPEYTOJIbHUKA,
napajuienorpamma, pomoa u
Tpaneuuu

[Ipocreiimue Gpopmynbl ams
TUIOLIAIU TPEYTOJIbHUKA,
napajuienorpamma, pomoa u
Tpaneunuu

[Ipocreiime Gpopmynbl s
TJIOLIAIA TPEYTOIHHUKA,
napasienorpamma, pomoa u
Tpamnenuu

https://m.edsoo.ru/SYJF1V0SZ

https://m.edso00.ru/C119MBYCO0

https://m.edsoo.ru/L2M5429E1

https://m.edsoo.ru/NGYOW3YFK

https://m.edsoo.ru/YD9FP7QBC

https://m.edsoo.ru/8KG41XS3Z2

https://m.edsoo.ru/TKEMHDMRN

https://m.edsoo.ru/AETBPDG04



https://m.edsoo.ru/SYJF1V0SZ
https://m.edsoo.ru/C119MBYC0
https://m.edsoo.ru/L2M5429E1
https://m.edsoo.ru/NGY0W3YFK
https://m.edsoo.ru/YD9FP7QBC
https://m.edsoo.ru/8KG4IXS3Z
https://m.edsoo.ru/TK5MHDMRN
https://m.edsoo.ru/AETBPDG04

47

48

49

50

51
52
53

54

55

56

57

[pocteiimme Gopmysl ams
TUIONIA/IA TPEYTOIBHUKA,
napajuiesorpamMmma, pomoa u
Tparnenuu

[pocteiimme Gopmybl st
TUIONIA/IA TPEYTOJIHHUKA,
napajuiesorpamMmma, pomoa u
Tparnemnuu

[Ipocreiimme Gopmynbl s
TIOMIA/IA TPEYTOJIbHUKA,
napajuieorpamMmma, pomoa u
Tparnenuu

[Ipocreiimue Gopmynbl s
TJIOLIAAN TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tpaneuuu

[Tmomaau mogoOHBIX HUTyp
[Tnomaau mogoOHBIX HUryp
[Tnomaau mogoOHBIX HUryp

KounTponbnas pabora o teme
"ITnomraas"

Teopema [Iudaropa
[Ipumenenne TeopeMsl
[Mudaropa npu pemieHun
MPAKTUYECKUX 33734
[IpumeHeHre TeopeMsl
[Mudaropa npu pemieHun
MPAKTUYECKUX 33734

https://m.edsoo.ru/RPM7DF46H

https://m.edsoo.ru/HVPW1PUQOE

https://m.edsoo.ru/6A72EHA75

https://m.edsoo.ru/F2C2LR083

https://m.edsoo.ru/EEALMR67C

https://m.edso0.ru/P912SGDK7

https://m.edsoo.ru/EHO61BZTL

https://m.edsoo.ru/EN2ZMRLOV

https://m.edso0.ru/QKZ0FGGIM

https://m.edsoo.ru/P8Q06H146

https://m.edso0.ru/6GCYYHMBJ



https://m.edsoo.ru/RPM7DF46H
https://m.edsoo.ru/HVPW1PUOE
https://m.edsoo.ru/6A72EHA75
https://m.edsoo.ru/F2C2LR083
https://m.edsoo.ru/EEALMR67C
https://m.edsoo.ru/P912SGDK7
https://m.edsoo.ru/EHO61BZTL
https://m.edsoo.ru/EN2ZMRL0V
https://m.edsoo.ru/QKZ0FGGIM
https://m.edsoo.ru/P8Q06H146
https://m.edsoo.ru/6GCYYHMBJ

58

59

60

61

62

63

64

65

66

[IpuMeHeHue TeopeMsl
[Mudaropa npu permeHun
MIPaKTUYECKUX 3a7a4

[IpumeHenne TeopeMsl
[Mudaropa npu pemeHnn
MIPaKTUYECKUX 3a7a4

[IpuMeHeHnne TeopeMsl
[Mudaropa npu pemeHun
MPaKTUYECKUX 3a7a4

[IponopumoHanbHbIE OTPE3KU
B IIPSIMOYTOJILHOM
TPEYTroJIbHUKE

[IponopumoHanbHbIE OTPE3KU
B MPSIMOYTOJIbHOM
TPEYroJbHUKE

[IponopumoHanbHbIE OTPE3KU
B MIPSIMOYTOJIbHOM
TPEeYroJbHUKE

[IponopimoHanbHbIE OTPE3KU
B NIPSIMOYTOJIbHOM
TPEeYroJbHUKE

[IponopioHanbHBIE OTPE3KU
B MIPSIMOYTOJIbHOM
TPEeYroJbHUKE

[IponopuroHanbHbBIE OTPE3KU
B NIPSIMOYT'OJIBHOM
TPEYTrOJIbHUKE

https://m.edsoo.ru/LMV5C3GLJ

https://m.edsoo.ru/PRS00Y2UB

https://m.edsoo.ru/FRWFBQ8U4

https://m.edsoo.ru/7THH9HDEV

https://m.edsoo.ru/AW9KQEMC1

https://m.edso0.ru/RT91KWZDG

https://m.edso0.ru/0O58L2HQQX

https://m.edsoo.ru/7TGUACGXWZ

https://m.edso0.ru/C7656BBGE



https://m.edsoo.ru/LMV5C3GLJ
https://m.edsoo.ru/PRS0OY2UB
https://m.edsoo.ru/FRWFBQ8U4
https://m.edsoo.ru/7THH9HDEV
https://m.edsoo.ru/AW9KQEMC1
https://m.edsoo.ru/RT91KWZDG
https://m.edsoo.ru/O58L2HQQX
https://m.edsoo.ru/7GUACGXWZ
https://m.edsoo.ru/C7656BBGE

67

68

69

70

71

72

73

74

75

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC OCTPOTO yriia
IPSIMOYTOJIBHOTO
TPEYroJIbHUKa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC OCTPOTO yria
MPSIMOYTOJTBHOTO
TPEyroJIbHUKa

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC OCTPOTO yria
MPSIMOYTOJTBHOTO
TPEyroJibHUKa
Tpuronomerpuueckue
¢dbysaknuu yrios B 30°%, 45° u
60°

TpuroHomerpuyeckne
¢dbysaknuu yrios B 30°%, 45° u
60°

KounTponbnas pabora no teme
"Teopema ITudaropa n Hagyana
TpUroHomeTpun"

Bnucanusie n LHCHTPAJIbHbIC

YTJIbI
Briucansble U ieHTpasibHbIE

YTJIbI
Briucansble U ieHTpasibHbIE

YTJIbI

https://m.edsoo.ru/LYVTZMQWW

https://m.edso0.ru/J3GWTMVMU

https://m.edsoo.ru/GROA16PM3

https://m.edsoo.ru/ZWP2HPP54

https://m.edsoo.ru/ZU0S70CLO

https://m.edsoo.ru/FVEFTRM95

https://m.edso0.ru/G40YNQYXG

https://m.edsoo.ru/V2IQGA3E7

https://m.edsoo.ru/7HCBOZFSD



https://m.edsoo.ru/LYVTZMQWW
https://m.edsoo.ru/J3GWTMVMU
https://m.edsoo.ru/GR0A16PM3
https://m.edsoo.ru/ZWP2HPP54
https://m.edsoo.ru/ZU0S7OCLO
https://m.edsoo.ru/FVEFTRM95
https://m.edsoo.ru/G40YNQYXG
https://m.edsoo.ru/V2IQGA3E7
https://m.edsoo.ru/7HCBOZFSD

76

7

78

79

80

81

82

83

84

85

86

87

BnycanHble U IEHTpaIbHbIE
YTIIbI

Yron mexay KacaTeJIbHON U
XOpIou

Yron mexay KacaTeJIbHON U
XOpJIou

VYTriel MEXIy XOpJlaMu U
CeKYLIUMU

VYTriel MEXIYy XOpJlaMu U
CeKYIIUMU

Brnucannble u onyicaHHbIe
YETBIPEXYTOJIbHUKHU

Brnucannsie 1 onucaHHbIE
YETBIPEXYTOJTbHUKHA
CBolicTBa U IPU3HAKH
BIMCAHHOTO
YETBIPEXYTOJBHUKA

CBolicTBa U IPU3HAKU
BIIMCAHHOTO
YeThIPEXYroJIbHUKA
CBoiicTBa U IpPU3HAKU
BIIMCAHHOTO
YeThIPEXYTOJIbHUKA
CBoiicTBa U IpU3HAKU
BIHUCAHHOTO
YEThIPEXYTOJIbHUKA
B3aumHoe pacnonoxenue
JIBYX OKPYKHOCTEU

https://m.edsoo.ru/DNLO8SAGE

https://m.edsoo.ru/EQHJJISGCA

https://m.edsoo.ru/AYSM3W49F

https://m.edso0.ru/QSM61X003

https://m.edsoo.ru/NUZYK04UB

https://m.edsoo.ru/O9W830WR8

https://m.edsoo.ru/H45SC6FPG

https://m.edso0.ru/C68X0DMAP

https://m.edsoo.ru/78749ZDPI

https://m.edsoo.ru/J8MSCM8Q8

https://m.edsoo.ru/WLS4BA7LX

https://m.edsoo.ru/JHESCMNKR



https://m.edsoo.ru/DNLO8SAGE
https://m.edsoo.ru/E9HJJSGCA
https://m.edsoo.ru/AYSM3W49F
https://m.edsoo.ru/QSM6IX0O3
https://m.edsoo.ru/NUZYK04UB
https://m.edsoo.ru/O9W830WR8
https://m.edsoo.ru/H45SC6FPG
https://m.edsoo.ru/C68X0DMAP
https://m.edsoo.ru/78749ZDPI
https://m.edsoo.ru/J8MSCM8Q8
https://m.edsoo.ru/WLS4BA7LX
https://m.edsoo.ru/JHE5CMNKR
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B3anmHoe pacrionoxenue
JBYX OKPYKHOCTEU
Kacanue okpyxHocTen
Kacanue okpyxHocTen

OO011ue KacaTelbHbIE K ABYM
OKPY>XHOCTAM

KonTponsnas pabora o teme
"VTIIbl ¥ 4eTBIPEXYTOJIbHUKH,
CBSI3aHHBIE C OKPYXHOCTHIO"

[ToBTOpEeHME 1 0600IIEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIHNX CBS3H
MEXIY Pa3INIHBIMA TEMaMHU
Kypca

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHbIMU TEMaMU
Kypca

[ToBTOpeHue u oboOIIeHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H

https://m.edsoo.ru/WS38RSFCD

https://m.edso00.ru/S0QZPVOXV

https://m.edsoo.ru/\V703PTAA3

https://m.edsoo.ru/XBBUSR8OT

https://m.edsoo.ru/DJYT1BF9E

https://m.edso0.ru/81SYGHEM5

https://m.edsoo.ru/BMGGSUO6L

https://m.edsoo.ru/INSLOOROW

https://m.edsoo.ru/\WPRF7AWKF



https://m.edsoo.ru/WS38RSFCD
https://m.edsoo.ru/S0QZPVOXV
https://m.edsoo.ru/V703PTAA3
https://m.edsoo.ru/XBBUSR8OT
https://m.edsoo.ru/DJYT1BF9E
https://m.edsoo.ru/81SYGHEM5
https://m.edsoo.ru/BMGGSU06L
https://m.edsoo.ru/IN8LOOR9W
https://m.edsoo.ru/WPRF7AWKF
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MEXIY pa3InIHBIMU TEMaMHU
Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3INIHBIMA TEMaMHU
Kypca

[ToBTOpEeHue u 06001IEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBS3H
MEXIY Pa3INIHBIMA TEMaMHU
Kypca

[ToBTOpeHMe 1 0600IIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pPa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3IMYHBIMU TEMaMU
Kypca

Hroropas koHTpoJIbHAs paboTa
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIIHUX CBSI3H
MEXAY pa3InYHBIMU TEMaMU

Kypca

https://m.edsoo.ru/IQP7XNRTT

https://m.edsoo.ru/YIAHKQMNR

https://m.edsoo.ru/ODR4UNUDN

https://m.edsoo.ru/LIWTH3RM?2

https://m.edsoo.ru/ZPQFPPB76

https://m.edsoo.ru/QVLHEXPOL



https://m.edsoo.ru/IQP7XNRTT
https://m.edsoo.ru/YIAHKQMNR
https://m.edsoo.ru/0DR4UNUDN
https://m.edsoo.ru/LIWTH3RM2
https://m.edsoo.ru/ZPQFPPB76
https://m.edsoo.ru/QVLHEXPOL

OBIIEE KOJIMYECTBO YACOB ITO

102
[TPOTPAMME 0



9 KUIIACC

Ne
n/n

10

11

Tema ypoka

CuHyc, KOCHHYC, TAaHT€HC
yriaoB ot 0 go 180°
OcHoBHOE
TPUTOHOMETPUUECKOE
TOKJIECTBO

@opMyIbl TPUBEICHUS
@opMyIIbl TPUBEICHUS

Pemrenne TpeyroibHUKOB.
TeopeMa KOCMHYCOB

Pemienue TpeyroabHUKOB.
TeopeMa KOCMHYCOB

TeopeMa cuHycoOB
TeopeMa cuHyCcOB

Pemenne IMPAKTUYCCKUX 3ada4
C UCIIOJIB30BAHUEM TCOPEMBI
KOCHHYCOB U TCOPCMBI
CHUHYCOB

Pemenue MMPAaKTUYCCKUX 3ala4d
C UCIIOJIb30BAHHUEM TCOPCMbI
KOCHHYCOB U TCOPCMBI
CHUHYCOB

Pemenne MPAaKTUYCCKUX 3ada41
C UCIIOJIb30BAHUCM TCOPCMBI

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://m.edsoo.ru/5USJCOB75

https://m.edso0.ru/M4F82J3QG

https://m.edsoo.ru/OD2RWIGER
https://m.edsoo.ru/PWADXH906

https://m.edsoo.ru/\W6EYZB12S

https://m.edsoo.ru/CO9KRCUJO

https://m.edsoo.ru/KV67Y3KVM
https://m.edsoo.ru/L93GH3CSI

https://m.edsoo.ru/RX9DFWODY

https://m.edso00.ru/GO9YWQ54Z

https://m.edso0.ru/433MX1FG8



https://m.edsoo.ru/5USJC0B75
https://m.edsoo.ru/M4F82J3QG
https://m.edsoo.ru/OD2RWIGER
https://m.edsoo.ru/PWADXH9Q6
https://m.edsoo.ru/W6EYZB12S
https://m.edsoo.ru/CO9KRCUJ0
https://m.edsoo.ru/KV67Y3KVM
https://m.edsoo.ru/L93GH3CSI
https://m.edsoo.ru/RX9DFWODY
https://m.edsoo.ru/GO9YWQ54Z
https://m.edsoo.ru/433MX1FG8
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KOCHHYCOB U TEOPEMBI
CHUHYCOB

Pemenne npakruyeckux 3aaau
C MCIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI
CHUHYCOB
Tpuronomerpuueckue
(hopMyIIBI 1715 TITOIIATN
TPEYroJbHUKA,
napajuieorpamma
Tpuronomerpuueckue
(hopMyIIBI 17151 TIIOIATN
TPEYroJbHUKA,
napajiesaorpamma

TpuroHomerpuyeckue
(bopMyIIBI TS TTOILA N
TPEYroJbHUKa,
napasuiesiorpaMmma

Tpuronomerpuueckue
(hopMyIbl 171 TUIOIIA U
TPEYroJIbHUKA,
napajiejaorpamma
®opmyna ['epona
®opmyna ['epona
®opmyna ['epona
dopmyiia IomaIm
BBIITYKJIOTO
YEeThIPEXYTOJIbHUKA

https://m.edso0.ru/S7136DVVOB

https://m.edsoo.ru/5K7F41UI11

https://m.edso00.ru/68QTV0252

https://m.edsoo.ru/NOZOEKQ05Q

https://m.edsoo.ru/P1W83Y4Y6

https://m.edso0.ru/3CQ58KDIS

https://m.edsoo.ru/6F2WCIAWI

https://m.edso0.ru/P1FWPZTDQ

https://m.edso00.ru/9E9XGZZHZ



https://m.edsoo.ru/S7136DVOB
https://m.edsoo.ru/5K7F41UI1
https://m.edsoo.ru/68QTV0252
https://m.edsoo.ru/N0Z0EK05Q
https://m.edsoo.ru/P1W83Y4Y6
https://m.edsoo.ru/3CQ58KDIS
https://m.edsoo.ru/6F2WCIAWI
https://m.edsoo.ru/P1FWPZTDQ
https://m.edsoo.ru/9E9XGZZHZ
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34

35

dopmyiia IIoLAn
BBIITYKJIOTO
YeThIPEXYrOJIbHUKA

KonTtposnsHas paboTa o teme
"Pemenue TpeyrojbHUKOB"

Xop.sl U 110100HBIE
TPEYrOJIBHUKU B OKPYKHOCTH

Teopema o mpou3BeaeHUN
OTPE3KOB XOpA

TeopeMa o mpou3BeaECHUH
OTPE3KOB XOPJA

Teopemsl 0 MPON3BENCHUN
OTPE3KOB CEKYIIHNX

TeopeMbl 0 MPOU3BEICHUN
OTPE3KOB CEKYIIHNX

Teopema o kBagpare
KacaTeJbHOU

Teopema o kBagpare
KacaTeJIbHOU

Teopembl UeBbl 1 Menenas
Teopemsbl UeBbl 1 MeHenast
Teopemsl UeBbl 1 MeHenast
[lonatue o roMmoTeTHN

KonTposneHas paboTa o teme
"IToroOue TpeyronbHUKOB"
YpaBHeHHE NIPAMOK Ha
IIJIOCKOCTH. YTJIIOBOU

K03 GUITMEHT ¥ CBOOOTHBIN

R N T

https://m.edsoo.ru/KKVSMLN40

https://m.edsoo.ru/2P70OM31DE

https://m.edsoo.ru/HRQL5P50X

https://m.edsoo0.ru/GLKPMPTKJ

https://m.edso0.ru/Y072ZQ3K5

https://m.edsoo.ru/8IH6DFWLC

https://m.edsoo.ru/VBZEKTZAK

https://m.edsoo.ru/91UZTFJUO

https://m.edsoo.ru/EHME7APYA

https://m.edsoo.ru/B4L1YENLC

https://m.edsoo.ru/KOU3HLC36

https://m.edsoo.ru/9MHUOWE10O

https://m.edsoo.ru/ZSKJO75JL

https://m.edsoo.ru/YRPDU77PT

https://m.edsoo.ru/DKBNHB21Q



https://m.edsoo.ru/KKVSMLN4O
https://m.edsoo.ru/2P7QM31DE
https://m.edsoo.ru/HRQL5P5OX
https://m.edsoo.ru/GLKPMPTKJ
https://m.edsoo.ru/Y072ZQ3K5
https://m.edsoo.ru/8IH6DFWLC
https://m.edsoo.ru/VBZEKTZAK
https://m.edsoo.ru/9IUZTFJUO
https://m.edsoo.ru/EHME7APYA
https://m.edsoo.ru/B4L1YENLC
https://m.edsoo.ru/KOU3HLC36
https://m.edsoo.ru/9MHU0WE1O
https://m.edsoo.ru/ZSKJO75JL
https://m.edsoo.ru/YRPDU77PT
https://m.edsoo.ru/DKBNHB2IQ
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YIEH, UX TEOMETPUYECKUI
CMBICII

YpaBHeHHE NIPAMOM Ha
IJIOCKOCTH. YTJIOBOU

KO3 GUITUEHT ¥ CBOOO THBIN
YJIEH, UX T€OMETPUYECKUI
CMBICTT

[TapannensHOCTH U
MEePIEHANKYISIPHOCTD MPSIMBIX
(depe3 yriioBoit K03pPuIreHT)
YpaBHEHHE OKPYKHOCTH

Haxoxnenne nepeceueHuit
OKPY)KHOCTEHN U MPAMBIX B
KOOpAMHATAX

Haxoxnenue nepeceueHuit
OKPYXHOCTEH U TPSIMBIX B
KOOpJAMHATAX

®dopmyia pacCTOSHUS OT
TOYKH JIO TIPSMOM

HJ'IOH_[aI[B mapajujiciorpamMmma B
KOOpJAuHaTax, IIOHATHUC 00
OpHeHTHpOBaHHOﬁ iomaaun

HpI/IMeHeHI/IC MECTOJa
KOOpAHHAT B ITPAKTHYCCKH-
OPUCHTHPOBAHHBIX
TCOMETPHUUCCKUX 3aaavdax

KonTposneHas paboTa o teme
"Meton xoopauHar"

https://m.edsoo.ru/OHQFQNJD4

https://m.edsoo.ru/2UC9FMLOX

https://m.edsoo.ru/HQKD87A1U

https://m.edsoo.ru/YNKU2PN29

https://m.edsoo.ru/J1CGP6BT2

https://m.edsoo.ru/10BIG46H1

https://m.edsoo.ru/KZBQRM4H5

https://m.edso0.ru/L8X8KLH5G

https://m.edsoo.ru/AZ8IVWIVO



https://m.edsoo.ru/0HQFQNJD4
https://m.edsoo.ru/2UC9FML0X
https://m.edsoo.ru/HQKD87A1U
https://m.edsoo.ru/YNKU2PN29
https://m.edsoo.ru/J1CGP6BT2
https://m.edsoo.ru/10BIG46H1
https://m.edsoo.ru/KZBQRM4H5
https://m.edsoo.ru/L8X8KLH5G
https://m.edsoo.ru/AZ8IVWIVO
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BekTopsl Ha IIJIOCKOCTH

CnoskeHne ¥ BEIYUTaHHE
BEKTOPOB — IMpaBUIIa
TPEYroJbHUKA U
napajuiesiorpamma

CnoskeHne u BEIYUTaHHE
BEKTOPOB — IMpaBUIIa
TPEYroJbHUKA U
napajuiesiorpamma

YMHOXKEHHE BEKTOpa Ha YUCIIO
Koopaunats! BekTOpa

CrnoxeHne U BLIYUTAHHE
BEKTOPOB, YMHO)KEHHE BEKTOPA
Ha YUCJIO B KOOPJAUHATAX

CrnosxeHue U BBIYUTAHHE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YMCJIO B KOOpAUHATAX

[TpuMeHeHHEe BEKTOPOB B
(u3uKe, IEHTp Macc

[Tonsatue o 6a3uce (Ha
IUIOCKOCTH). Paznoxenus
BEKTOPOB 110 0a3ucy

[Tonsarue o 6a3uce (Ha
IUIOCKOCTH). Paznoxenus
BEKTOPOB 110 0a3ucy

[Tonsitue o 6a3uce (Ha
TUIOCKOCTH). Pa3noxeHus
BEKTOPOB 110 0a3ucy

https://m.edsoo.ru/K12RUOSVW

https://m.edsoo0.ru/703ALG43I

https://m.edsoo.ru/HVYDFC60VW

https://m.edsoo.ru/IAAOV6STT

https://m.edso00.ru/2Q0DXJMWI1G

https://m.edsoo.ru/UEUVRC7H2

https://m.edsoo.ru/CD5E7TWXI

https://m.edsoo.ru/26 GEZ4JLF

https://m.edsoo.ru/FIMRYRIG5

https://m.edso0.ru/S02GEDIPD

https://m.edsoo.ru/PLD73IHM1



https://m.edsoo.ru/K12RUOSVW
https://m.edsoo.ru/703ALG43I
https://m.edsoo.ru/HVDFC60VW
https://m.edsoo.ru/IAAOV6STT
https://m.edsoo.ru/2QDXJMW1G
https://m.edsoo.ru/UEUVRC7H2
https://m.edsoo.ru/CD5E7TWXI
https://m.edsoo.ru/26GEZ4JLF
https://m.edsoo.ru/FIMRYRIG5
https://m.edsoo.ru/S02GEDIPD
https://m.edsoo.ru/PLD73IHM1
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CkansipHO€ IpOU3BEAECHUE
BEKTOPOB, TEOMETPUYECKUN
CMBICI U BBIPaKEHUE B
JIEKapTOBBIX KOOpAUHATAX

JucTpuOyTHBHOCTD
CKQJIIPHOTO TIPOM3BEICHUS

CkansipHO€ NPOU3BENICHUE U
MPOCIMPOBAHNE

[IpuMeHeHne CKalsIpHOTO
MIPOU3BENICHUS BEKTOPOB IS
HAaxOKJICHU JUIMH U YIJIOB

[IpuMeHeHne ckansipHOTO
MIPOU3BENICHUS BEKTOPOB IS
HAaxX0XJCHHUs JUIMH U YIIIOB

[IpumeHeHne cKamapHOTro
MIPOU3BEACHUS BEKTOPOB ISt
HAaX0XICHUS JUIUH U YTJIOB

Pemenne IreOMETPHUICCKUX
3a/la4 C IOMOIIbIO CKAJIIAPHOI'O
IIPOU3BEACHUSA

Pemenue ICOMCTPUYICCKUX
3a/lad C IIOMOIIbIO CKAJIIAPHOI'O
IIPpOU3BCACHUS

KonTposnpHas paboTa o teme
"Bextops!”
IIpaBuibHbIE

MHOTOYTI'OJIbHUKH, BBIYUCIICHUC
nX 3JICMCHTOB

https://m.edsoo0.ru/M13GI1KYH

https://m.edsoo.ru/21BV7IMZZW

https://m.edsoo.ru/EJSYVAD37

https://m.edsoo.ru/AY2BYDN7M

https://m.edsoo.ru/79KYPZ0ZU

https://m.edsoo.ru/TJA3FCB2S

https://m.edsoo.ru/DDZKO0TURA

https://m.edsoo.ru/1TPQ44FSF

https://m.edsoo.ru/EGG6ARUBS

https://m.edsoo0.ru/GAOJSROGE



https://m.edsoo.ru/M13GI1KYH
https://m.edsoo.ru/21BV7MZZW
https://m.edsoo.ru/EJSYVAD37
https://m.edsoo.ru/AY2BYDN7M
https://m.edsoo.ru/79KYPZ0ZU
https://m.edsoo.ru/TJA3FCB2S
https://m.edsoo.ru/DDZK0TURA
https://m.edsoo.ru/1TPQ44FSF
https://m.edsoo.ru/EGG6ARUB8
https://m.edsoo.ru/GAOJSR0GE

66

67

68

69
70
71
72
73
74

75

76

77

78

[IpaBuibHBIE
MHOTOYTOJIbHUKH, BRIYUCIICHUE
WX JIEMEHTOB

[IpaBuibHBIE
MHOTOYTOJIbHUKH, BEIYUCIICHUE
HX 3JIEMEHTOB

[IpaBunbHBIE
MHOTOYTOJIbHUKH, BEIUUCIICHUE
WX DJIEMEHTOB

Yucno m v AJIMHA OKPYKHOCTH
Hucno m v 1mHa OKPYKHOCTH
JInvHa 1yru OKpy>KHOCTH
JlnmuHa yru OKpy>KHOCTH
Panuannas mepa yrina
Panuannas mepa yrina
[Inomane kpyra u ero
3JIEMEHTOB (CeKTOopa U
CErMeHTa)

[Inomanps kpyra u ero
AJIEMEHTOB (CEeKTOpa U
CEerMeHTa)

[Inomanps kpyra u ero
9JIEMEHTOB (CeKTOpa u
CEerMeHTa)

Brluncnenue nepumeTpoB u
iomaaen ¢uryp,
BKJIFOYAIOIIUX 3JIEMEHTHI Kpyra

N N e

https://m.edsoo.ru/772WCGI2G

https://m.edsoo.ru/FJ9A9900N

https://m.edsoo0.ru/TQ4VIV78S

https://m.edsoo.ru/BHTMLD5ZL

https://m.edsoo.ru/M8CUUME93

https://m.edso0.ru/5QT8G0OM70

https://m.edso0.ru/55ZT409CK

https://m.edsoo.ru/VY2HSBOTH

https://m.edsoo.ru/7Q5POYUMW

https://m.edsoo.ru/WZ2UJSTBC

https://m.edsoo.ru/KPOBE37R8

https://m.edsoo.ru/NRZNOOFUU

https://m.edso0.ru/C1D32BLLC



https://m.edsoo.ru/772WCGI2G
https://m.edsoo.ru/FJ9A99OON
https://m.edsoo.ru/TQ4VIV78S
https://m.edsoo.ru/BHTMLD5ZL
https://m.edsoo.ru/M8CUUME93
https://m.edsoo.ru/5QT8G0M7O
https://m.edsoo.ru/5SZT409CK
https://m.edsoo.ru/VY2HSB0TH
https://m.edsoo.ru/7Q5POYUMW
https://m.edsoo.ru/WZ2UJSTBC
https://m.edsoo.ru/KP0BE37R8
https://m.edsoo.ru/NRZNO0FUU
https://m.edsoo.ru/C1D32BLLC
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Brruucnenue nepuMeTpoB
miomaaen guryp,
BKJIFOUYAIOLIUX JIEMEHTHI Kpyra
KonTponsnas no teme "Jlnuna
OKPY>KHOCTH U ILIOLIAb
Kkpyra"

[lenTpansHas cuMMeTpus
LleHTpasibHO-CHMMETPHYHBIC
burypst

[ToBopoT

OceBas cummeTpust
[ToBTOpEeHME 1 0600IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIUX CBSA3H
MEX]ly Pa3JINYHBIMU TEMaMHU
Kypca

durypsl, CHAMMETPUYHBIE
OTHOCHTEJIBHO HEKOTOPOil ocH
[TapannensHbIN IEPEHOC

[lonsiTue nBUXEHUS U €TO
CBOMCTBA

PaBenctBo ¢uryp
[IposiBneHus: cuMMeTpuu B
IPUPOJE, KUBOIUCH,
CKYJBITYpE, apXUTEKTYype
Komnozunum 1BrmxeHni
(mpocreiimue npuMepsl)

https://m.edsoo.ru/7TRBWLHP9Z

https://m.edsoo.ru/KCBED5ESI

https://m.edsoo.ru/ X6 THK81SX

https://m.edsoo.ru/lU77FO58U

https://m.edso0.ru/J3TQ8NIW6
https://m.edsoo0.ru/U170UBRZ6

https://m.eds00.ru/Q1MJ8HLZZ

https://m.edsoo.ru/SWSGNW9ISP

https://m.edsoo.ru/OMWYJ63Z0

https://m.edsoo.ru/NV56HJZHD

https://m.edsoo0.ru/DOSV5TQYA

https://m.edsoo.ru/Y7GDM70HA

https://m.edso0.ru/Z0OWD49KMY



https://m.edsoo.ru/7RBWLHP9Z
https://m.edsoo.ru/KCBED5ESI
https://m.edsoo.ru/X6THK81SX
https://m.edsoo.ru/IU77FO58U
https://m.edsoo.ru/J3TQ8NIW6
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[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3InNIHBIMA TEMaMHU
Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3INIHBIMA TEMaMHU
Kypca

[ToBTOpEeHMe 1 0600IIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIIHNX CBS3H
MEXy pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEX/y pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEeHME M 000OIIECHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHbIMU TEMaMU
Kypca

[ToBTOpeHue u oboOIIeHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H

https://m.edso0.ru/QOMUMXBPM

https://m.edsoo.ru/711IJLHAGF

https://m.edsoo.ru/WTXYZSG7Y

https://m.edso0.ru/0X04301L6

https://m.edsoo.ru/84FFWHGCB

https://m.edso0.ru/SXQOTVZXE
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OBIIEE KOJIMYECTBO YACOB ITO

MC)K[[y pa3J'II/I‘IHbIMI/I TeMaMHnu
Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MG)KI[y pa3HHqHBIMH TCMaMHnu
Kypca

[ToBTOpEeHue u 06001IEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBS3H
MG)K)Iy paSJ'II/I‘—IHI)IMI/I TeMaMHn
Kypca

[ToBTOpeHMe 1 0600IIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pPa3IMYHBIMU TEMaMU

Kypca

Hrorosas koHTposbHAs paboTa

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXAY pa3InYHbIMU TEMaMU

Kypca

I[TPOTPAMME

102
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https://m.edsoo.ru/LYNT82KEJ]

https://m.edsoo.ru/FBUQP9V3G

https://m.edsoo.ru/A81WVWXO7
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

I'eomerpus

PacniozHaBaTh u3yueHHBIE TeOMETpUUYEcKHe (UTYpBI, ONpeAessaTh HuX
B3aMMHOE€ pacrojoXKeHue, H300pakaTh TIeoMeTpuyecKkue (Urypsl,
BBITIOJIHATDE YEPTCIKU 110 YCIIOBHUIO 3a/1a4H. I/ISMepflTB JIMHEHHBIE U YIJIOBBIC
BenMuuHLL. Pemarth 3aaa4u Ha BBIYUCICHUC IJIMH OTPC3KOB W BCIMYHH
YTJIOB

Jlenath rpyOyr0 OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH TPEAMETOB B
peanbHOM KU3HH, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. PaznmuuaTte pasmepsl
ATUX 00BEKTOB IO TOPSJIKY BETUINHBI

CTpOI/ITB YEPTEIKU K TCOMCTPUICCKHUM 3a/ladaM

[Tonp30BaThCcsl TpPU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOJIH30BATh
MPU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYroJbHUKOB MpPU PEIICHUU
3a1au

[IpoBoauTh JIOTUYECKUE paccyxeHus c HCII0JIb30BAHUEM
TEOMETPUUECKUX TEOPEM

[Tonb3oBaTbCsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHHUKOB,
CBOMCTBOM MeJUaHbl, MPOBENAEHHOM K THUMOTEHY3€ MPSIMOYrOJIbHOTO
TPEYroJbHUKA, B PELIICHIUH I€OMETPHUUECKUX 3314

Onpenenars MapauieabHOCTh NPSIMBIX C I[OMOIIBIO YIJIOB, KOTOpBIE
obOpa3yer ¢ HUMH cekymas. Onpenenars NapauieNbHOCTh MPSIMBIX C
NOMOILBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MpsAMON 1O TOYEK
JpYyrou Mnpsmou

Pemats 3a1auun Ha KiieT4aToii Oymare

HpOBOI[I/ITL BBIYMCIICHUA U HAXOOUTh YHCIIOBBIC U 6YKB6HHI>IC 3Ha4YCHUA
YrJIOB B TCOMECTPHUUCCKHUX 3aJladaX C HCIIOJb30BAHUCM CYMMbI YIJIOB
TPEYIrOJIbHUKOB U MHOI'OYT'OJIbHHUKOB, CBOMCTB YI'JI0B, O6pa3OBaHHBIX IIpu
IepeccUYCHNn ABYX napaJisiCJIbHBIX MMPAMBIX CGKYLHeﬁ. Pemate
IMPAKTHUYCCKUC 3a1a4Y1 Ha HAXOKIACHUC YI'JIOB

Bnagers moHsATHEM reOMETPUYECKOTO MECTa TOYEK. YMETh ONPENEINATH
OUCCeKTpUCY YIJla U CEepelMHHBIA MEpNeHAMKYIAp K OTpe3Ky Kak
T€OMETPUYECKHE MECTa TOUEK

q)OpMYJ'II/IpOBaTL OMpCACIICHUA OKPYXXHOCTHU U Kpyra, XOpAbl U AXNaMCTpa
OKPY’XHOCTH, IOJIB30BATHCA HX CBOMCTBAMH. YMEThb MNPUMCHAThL 3THU
CBOMMCTBA IIpu pCUHICHUU 3aaa4



6.12

6.13

6.14

6.15

8 KUIACC

Kox
NpoBepPsieMoro
pe3yJabTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Brnaners NoHATHEM ONMMCAHHON OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [loib3oBarbes PakTamMu O TOM, YTO OHCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, MU O TOM, YTO
CEepEAUHHBIC TIEPIICHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCSA
B OJTHOM TOYKE

BitageTs noHATHEM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BATHCA TEOPEMOU
0 MEPIEHIUKYISIPHOCTA KacaTeJIbHOW U paanyca, MPOBEAEHHOIO K TOYKE
KACaHMs

ITonp30BaThCs HpOCTGfIHIPIMPI reoMETpUICCKNMHA HCPaBCHCTBAMHU,
IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHUS C MOMOILBIO IIUPKYIIS
U JIAHEUKHA

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

Pacno3naBate OCHOBHEIE BHUbI IIeTpréX}’FOJ’IBHI/IKOB, HUX DOJICEMCHTHI,
MOJIH30BaThCI UX CBOMCTBAMM IIpu pCUHICHNH I'COMETPUUCCKUX 3aaa4

[TpuMeHsTH CBOMCTBAa TOYKU NIEpECCUCHHSI MEIMaH TPEYroJbHHUKa (IIEHTpa
Macc) B PEIICHUH 3a1a4

Brnagerp mnoHsTMEM cpenHeH JIMHUM TPEYrojibHUKA U  Tpamneiuw,
OPUMEHSTh KX CBOWCTBA NpHU PELIEHUH TEeOMETPHUYECKUX 3aj]ad.
[Tonb3oBatbesi TeopeMort dasieca U TeopeMod O MPONMOPLHOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEeIICHUs TPAKTHUECKUX 33124

[IpumensTr  mpu3HAaKUM  [MOAOOMS  TPEYTOJBHUKOB B PEIICHUU
reOMETPUUECKUX 33/1a4

[Tonb3oBatbest Teopemoit Iludaropa ans pemieHus reoMeTpUYEecKHX U
IpakTHYeCKUX 3a/1a4. CTPOUTh MAaTEMaTHYECKYIO MOJEIb B MPAKTUYECKUX
3a/la4ax, CaMOCTOSTENbHO JIENaTh YePTEK U HAXOIUTH COOTBETCTBYIOIINE
JUTAHBI

Bnagers noustusamu CHHYCa, KOCHHYCAa MW TaHI'CHCAa OCTpOro yria
MMPAMOYTOJIBHOTO TPEYrOJIbHUKA. Ilonp30BaTbCsad ATUMHM MOHSATHUSAMHU IJIS
peHICHUS MPAKTUYCCKUX 3aa4

Bbraucnare  (pa3nuyHbBIMM - CIOCOOAMHU) IUIONIAb TPEYTrOJNbHUKA U
IUIOIAAM MHOTOYTOJNbHBIX (uryp (momb3ysch, TIJe HE0O0X0IUMO,
KalbKynaTopoMm). IlpuMeHSATh mNOJMydeHHblE yMEHHUS B INPAKTHUYECKUX
3agauax



6.8

6.9

6.10

9 KUIIACC

Kox
NpoBePSIeMOro
pe3yJabTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Biagets NOHATHAMHU BIMCAHHOTO M LEHTPAJIBHOIO YIJIA, HCIIOJIB30BAaTh
TEOPEMBI O BIIMCAHHBIX YIJlaX, yIilax MEX]y XopJaMu (CEeKyIIUMH) U yIiie
MEK/ly KacaTeJIbHOW U XOPIOM IPU PELICHUHU N'€OMETPUYECKUX 3a/1a4

BitageTs NoHATHEM ONIMCAHHOTO YETHIPEXYT OJIBHUKA, IPUMEHATH CBOMCTBA
OIIMCAHHOTO YETHIPEXYTOJIbHUKA PH PELICHUM 3a4a4

[TpuMeHsATh NOTyYSHHBIC 3HAHUS HA IPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJICTH JUIsi 3a/la4 PEAIbHOW JKU3HM U TPOBOJUTH COOTBETCTBYIOLIHE
BBIYKCIICHUS C IPUMEHEHUEM MOJI00USI M TPUTOHOMETPHUH (IOJIB3YSICh, TIC
HE00XO0IMMO, KAIBKYIIITOPOM)

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETpHYECKHE (PYHKIMU OCTPBIX YIJIOB, HAXOIUTh C HX
MOMOIIBI0  PA3IMYHbIE AJIEMEHTHl MPSMOYTOJIBHOTO  TPEYroJibHUKa
(«petreHue MpsIMOYTOJIbHBIX TPEYroJbHUKOBY»). Haxoauts (¢ momolrsio
KaJbKYJISITOPA) AJMHBI U YIJIbI JUI HeTaONUYHBIX 3HAUEHU I

[Tonb3oBatbes dbopmynamu MIPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXAECTBOM ISl HAXOXKJAEHUS COOTHOIICHHM
MEXAYy TPUTOHOMETPUYECKUMU BETHUNHAMU

Hcnonb3oBath TeOpeMbl CHHYCOB U KOCHHYCOB JUIS HaXOXACHUS
Pa3IUYHBIX JJIEMEHTOB TPEYTrOoJbHUKA («PELICHUE TPEyroJbHUKOBY),
IPUMEHSTh UX MPU PEHICHUH FEOMETPUUECKUX 3a/1a4

Bnagerp mnoHsTHsSMU npeoOpazoBaHUS TOJ0OHMS, COOTBETCTBEHHBIX
3JIeMEeHTOB 1oa00HbIX (uryp. Ilonb3oBarbecst cBoOWCTBaMU IMOA00MS
POU3BOJBHBIX (PUTYp, YMETh BBIUUCIATH JUIMHBI M HAaXOIUTh YTJIBL Y
nono6ubix Quryp. IlpumensTs cBolicTBa MOAOOHS B MPAKTHYECKHX
3a/1a4ax. YMETh MPHUBOJUTH MPUMEPHI MOJOOHBIX QUTYp B OKPYKAIOIIEM
MUpe

[Tonb3oBaThcst TeopeMaMH O TMPOU3BEACHUU OTPE3KOB XOpA, O
MIPOM3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOMI

[Tonb30BaThcs BEKTOpaMHU, IOHUMATh UX T€OMETPUUECKUI U (hru3nyecKuii
CMBICJI, IPUMEHSATh UX B PEIICHUU N'€OMETPUUYECKUX U (PU3HUECKUX 3aj1ay.
[IpuMeHATH CKaIsIpHOE MPOU3BEAECHUE BEKTOPOB Il HAXOXKACHUS AJIMH U
yTJI0B

Ilonp30oBaThcss METOAOM KOOpAWHAT Ha IINIOCKOCTH, NPUMCHATH €ro B
PCHICHNUU T'COMCTPHUICCKUX U MTPAKTUYCCKUX 3ada1



BJIaI[eTB MOHATUAMMU NPABUIIBHOTO MHOI'OYT'OJIbHUKA, JJIMHBI OKPYXKHOCTH,
JJIMHBL OAYTH OKPYKHOCTU U paI[HaHHOﬁ MCPBI yIjida, YMCTb BBIYHUCIIATH

08 IJIOIIAAb Kpyra M ero 4acred. IIpumeHsATbp IOJIydeHHbIE YMEHHS B
MIPAaKTUYECKUX 3aa4ax
6.9 Haxomuth ocu Wi LEHTPbl CUMMETPUM (QUIYp, NMPUMEHSTH IABHKEHUS
' IUIOCKOCTH B IPOCTEHIINX CITydasx
[IpuMeHATH Oy4eHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
6.10 MOJENIA I 3aJa4 PEAIbHOM JKM3HU U IIPOBOJUTH COOTBETCTBYIOLIME

BBIYUCIICHUS C IPUMEHEHHUEM TOJ00HS U TPUTOHOMETPUYECKUX (YyHKIIUN
(momB3YsICh, Iie HEOOXO0IUMO, KAJIbKYJIATOPOM)



IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

8 KUIACC

Kon

6
6.1
6.2

6.3

IIpoBepsiemMblii 31eMEeHT COJepPKAHUSA
I'eomerpus

Havansneie nonaTHs reomerpun. Todka, mpsiMasi, OTPE30K, Jyd. Yroia. Buasl
yrioB. BeprukanbHble M CMexHbIE yrubl. buccekrpuca yria. Jlomanas,
MHOTOYrojpHUK. [[apamienbHOCTh ¥ NEPIEHAUKYISIPHOCTD IPSIMBIX

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa oceBoi cummeTpuu. [Ipumepsl
CUMMETPUHU B OKPYKAIOILIEM MUPE

OcHOBHBIE TOCTPOECHUSI C TOMOIIIBIO IUPKYIIS ¥ TMHEWKH. TpeyroynbHuk. BricoTa,
MeanaHa, OMCCEKTpHCa, X CBOMCTBA

PaBHOOepeHHBIE W~ PaBHOCTOPOHHHMI  TpeyrojibHUKH.  HepaBeHCTBO
TPEYroJIbHUKA

CBoiicTBa U MPU3HAKK PAaBHOOEAPEHHOTO TpeyrojbHuKa. [[pu3Haku paBeHCTBa
TPEYTrOJIbHUKOB

CBolicTBa M MPHU3HAKK MapauIeNbHBIX NpAMbIX. CymMMa YIJOB TPEYroJbHHUKA.
Bueminue yrisl TpeyroJibHUKA

[IpsimoyronpHblii  TpeyroiabHUK. (CBOWCTBO  MEIUWAHBI  MPSIMOYTOJBHOTO
TpPEeyrojbHUKa, TMPOBEAEHHON K  rumoreHyse. [Ipu3Haku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsSAMOYTrObHBIN TPEYroJabHUK ¢ YoM B 30°

HepaBeHcTBa B TeOMeTpHH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUTMHE
JIOMaHOM, TeopeMa O OoJbplieM yriie W OOJbIICH CTOPOHE TPEYroJbHHUKA.
[NeprieHaAMKyISAp ¥ HAKJIOHHAS

l'eomerpuueckoe Mecto Touek. buccektpuca yrima ©  cepeAMHHBIN
HEPIICHIUKYISP K OTPE3KY KaK FE€OMETPHUUECKHE MECTa TOYEK

OKpyXHOCTb M KPYT, XOp/ia U TuaMeTp, uX cBoicTBa. B3anMHoe pacnonoxxenue
OKpYKHOCTH U npsimoii. KacarenbHas u cekyllas K OKpy>KHOCTH

OKI)Y)KHOCTB, BIIMCAHHAdA B YI'OJI. Bnucannas um omnmcaHHas OKPYKHOCTU
TPEYroJIbHUKA

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomerpus

UYetpipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
[IpsiMoyronapHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA

Tpaneuus, paBHoOOKast Tparemnusi, e€ cBOWCTBa W Hpu3Haku. [IpsamoyronbHas
Tparnenus



Meron yaBoenuss meauanbl. LlenTpanpHas cummerpus. Teopema Daiieca u

04 TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [lonobue TtpeyronbHUKOB, Kod(pduuueHT mnomodus. IlpusHaku mnomoOus
' TpeyroJbHUKOB. [IprMeHeHre noo0us MPH PeICHUH TPAKTUIECKUX 3a1a4d
6.7 dopmyIibl I TIIOMIAAN TPEYroJIbHUKA, TapajljiesiorpaMmma, poMm0a U Tparneuuu
6.8 CpoiictBa Tuiomaaeli reomerpuueckux ¢uryp. OTHOmEHHE TUIOMAAeH
' 0I00HBIX QUryp
6.9 Brruncnenue miomaneid TPEyroabHUKOB M MHOTOYTOJBHHUKOB Ha KIJIETYATOU
' Oymare
6.10 Teopema Iludaropa. IIpumenenue Tteopembl Iludaropa mnpu pemenun
' NPaKTUYECKHX 33719
CuHyc, KOCHHYC, TAaHI€HC OCTpPOro yrijla MpsIMOYIOJBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpUroOHOMETpUYeCKue (PYHKIUU
yrioB B 30°, 45° u 60°
6.12 BrnrcanHble U LIEHTpalIbHBIE YIJIbl, YTOJI MEXAY KacaTelIbHOM M XOPIOH. YTIIbI
' MEXAY XOpJlaMH U CEeKYITUMU
6.13 BrnicanHble ¥ ONMCaHHBIE YEThIPEXYTOTbHUKI
6.14 B3anmuoe pacnosioxkeHue AByx okpyxkHocTei. Kacanue okpyxHocteit. Obmue
' KacaTelbHbIE K IBYyM OKPYXHOCTAM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, TaureHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenune tpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
' MPAKTUYECKUX 3aa4 C UCHOJIb30BAHUEM TE€OPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobOpazoBanue nomooms. [logo0re COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeNCHUH OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEACHUU OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
Bektop, mmHa (MOAYNb) BEKTOpa, COHANPABIECHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuu HajJ BeKkTopamMu. Pa3nokeHue BeKTOpa MO ABYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl Bekropa. CKanspHOE NPOU3BENEHHE BEKTOPOB, NPUMEHEHHE IS

HaxO0XKXJACHUA JJIMH U YI'JIOB



6.7

6.8

6.9

6.10

6.11

JlexapTOoBBl KOOpJAMHATHl HAa IUIOCKOCTU. YPAaBHEHUS IPSAMON U OKPYKHOCTH B
KOOpAMHATAX, IEPEeCeYCHUE OKPYKHOCTEH U NpsAMbIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE

HpaBI/IJIBHBIe MHOTI'OYT'OJIbHUKHN

Jnuna okpyxHocTH. ['pangycHas u paaraHHas mepa yria, BBIYMCICHHUE JJIMH YT
OKPYKHOCTEH

[Tnomans Kpyra, CEKTOpa, CerMEeHTa

JIBUKCHHS TUIOCKOCTH W BHYTPEHHHE CHMMETpUU Quryp (dJeMeHTapHbIe
npeacrasienus). [lapannensusiii nepenoc. [ToBopot



MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHHne onepupoBarb IMOHATHSAMHM: MHOYECTBO, IIOJIMHOXECTBO,
orepanuy HaJl MHOYKECTBAMHU; YMEHHUE ONEpPUPOBaTh MOHATUIMU: TIpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHITh UX IPU PELICHUH 33]1a4; YMEHUE
HCI0JIb30BaTh TpauuecKoe IMpeACTaBICHHUE MHOXKECTB ISl ONMCAHUSA
peaJIbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHUH 33734 U3 IPYTUX Y4EOHBIX
MIpEAMETOB

YMeHne onepupoBaTh MOHATHSAMM: OIPEIEICHUE, AKCHOMa, TEeOopeMma,
JI0Ka3aTelIbcTBO; YMEHHME pACIO3HAaBAaThb WCTHHHBIE W JIOXKHBIE
BBICKAa3bIBaHUS, IPUBOAUTH IPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKAa3bIBAaHUI

VYMmenne ONICpHUpPOBATH IMOHATUAMU:. HATYPAJIBHOC YHUCIO, IIPOCTOC U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKH JEIMMOCTH,
1Ie7I0€ YKCII0, MOAYJIb YHCIIa, OOBIKHOBEHHAS IPOOb M ACCITHYHAS APOOD,
CTaHJAPTHBIN BUJI YUCIIA, PAlIMOHAIBHOE YKCII0, HPPALIMOHAIBHOE YHUCIIO,
apuMETUYECKU KBaJPAaTHBIA KOPEHBb; YMEHUE BBITIOTHATH JCUCTBUS C
YHCllaMi, CPAaBHUBATh M YHNOPAJOUYMBATH YHCIIA, MPEJCTABIATh YUCIIA Ha
KOOPJMHATHOM MPSAMOM, OKPYIJISATh YMCIIA; YMEHUE JeaTh MPUKUIKY U
OIICHKY pe3yJibTaTa BHIYHCICHUN

YMeHue ornepupoBaTh MOHATUSMU: CTENEHb C IENbIM IOKa3aTelieM,
apumMeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTeleHu OoJbIiie
€IMHUILIBI; YMEHUE BBITIOJHATH Pacu€Thl 1Mo (opMyiam, Mpeodpa3oBaHUs
HENbIX, TPOOHO-PAIMOHANBHBIX BBIPAKEHUNA U BBIPAKEHUN C KOPHIMH,
pa3ioXKeHNue MHOTOUJICHA HA MHOYKUTENH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbI 1 Pa3HOCTH

YMeHue OIICpHUPOBATh IMOHATHUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHE PpCUIATb JIMHENHBIE H KBaJApaTHBIC YpPAaBHCHMH, ,[[pO6HO'
paduOHAJIBHBIC YPABHCHUA C OJIHOM nepeMeHHoﬁ, CUCTCMbI BYX
JINHEMHBIX ypaBHeHI/II\/’I, JIMHENHBIE HCpaBCHCTBA W HUX CHUCTCMBI,
KBaApaTHBIC U ,[[pO6HO'paI_II/IOHaJ'IBHBIC HCPaBCHCTBA C OJIHOM nepeMeHHoﬁ,
B TOM YHUCJIC TP PCUHICHUU 3aa4 U3 APYIruxX IpeaAMETOB U MPAKTUICCKUX
3ala4; YMCHHUC HUCIIOJIb30BATh KOOPAMHATHYIO IIPAMYIO U KOOPAUHATHYHO
IIJIOCKOCTB JJIsA I/I306pa)KCHI/I${ peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U CUCTEM
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YMeHue onepupoBaTh MOHATHIMU: (GYHKIUS, rpaduk (yHKIUH, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHMA,
yObIBaHUs, HAauOoOJbllee M HaWMEHbIIee 3HAUYCeHUS (YHKLIWHU; YMEHUE
ONEpPHPOBATh MOHATUSAMH: TpsAMas MPONOPLUUOHAIBHOCTb, JIMHEHHAS
GbyHKuuMs, KBagpaTudHas QYHKIHS, oOpaTHas MNpPOTNOPLUHUOHAIBHOCTD,
napabosa, runep6oIa; yMeHue CTpouTh rpaduku QyHKIHNA, HCIIOJIB30BATh
rpaduKy JUISL OTIPEICICHUsT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, LIS
pelieHus 3a7a4 W3 JAPYTUX YYEOHBIX IMPEIMETOB M PEATbHOW JKU3HWU;
yMEHHUE BBIpaXKaTh (POpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMeHme OIICpUpOBATH IIOHATUSAMMU. IIOCJICAOBATCIBHOCTD,
apudmernyeckas 1 reoMeTpudeckasl Mporpeccuy; yMEHUe MCIO0JIb30BATh
CBOMCTBa IMOCJIEZIOBATEIbHOCTEN, (POPMYIIBI CyMMBI U OOIIEr0 YieHa IpU
pelIeHny 3ajad, B TOM YHUCIE 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
pEaTbHOM )KU3HU

YMeHnue pemiath 3ajauy pa3HbIX TUIIOB (B TOM YMCJIE€ HA MPOLEHTHI, JOJIH
Y 4acTH, ABM)KEHUE, paboTy, IEHY TOBapOB U CTOUMOCTb IOKYIIOK U YCIIYT,
HaJoru, 3afadyud M3 oO0JacTu YHpaBlIE€HUS JUYHBIMU U CEMEWHBIMU
(uHaHCaMM); yMEHHE COCTABJIATh BEIPAXKEHUS], YDaBHEHHU S, HEPABEHCTBA U
CUCTEMBI IO YCIOBHMIO 33Ja4d, HMCCIEIOBATH IOJYYEHHOE PpELICHUE H
OLIEHUBATh MIPABJIONOA0OHOCT NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue ornepupoBaTh NOHATHIMH: (PUTYpa, TOUKA, OTPE30K, TpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYTOJBbHHK, TPEYTOJIbHUK, PaBHOOCIPCHHBIH WU
PaBHOCTOPOHHHUI  TPEYrOJIBHUKH,  TPSMOYTOJNBHBIA  TPEYTrOJIbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHUKA, YETHIPEXYrOJbHHK,
napajiesiorpaMMm, — poM0O,  TIPSIMOYTOJIbHUK,  KBaJpaT,  Tpamnelws;
OKPYXXHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
¢burypamu; yMeHUe periaTh 3aJ1a4i, B TOM YUCIIC U3 TOBCETHEBHOW XKHU3HH,
Ha HAXOXXJCHHE I'eOMETPUYECKHX BEJIMYUH C NMPUMEHEHUEM H3yYCHHBIX
CBOMCTB uryp u (HhakToB

YMeHue omnepupoBaTh MOHATUSAMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEePHEHANKYISPHOCTD MPSMBIX, YTOJI
MEXAy MPSMBIMHU, TEPHEHAUKYISIp, HAKIOHHAs, MPOEKIHs, M0J00ue
¢buryp, nmogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHTEIHHO TOYKH U
OpsIMOM; yYMEHHE pacro3HaBaTh PAaBEHCTBO, CHUMMETPHUIO M Toj00ue
¢buryp, napayuienbHOCTb U MEPIEHIUKYIIPHOCTD NPSIMBIX B OKPYXKAIOLIEM
MUpe

YMeHue onepupoBarh MOHATHIMH: JJTUHA, PACCTOSIHUE, YTOJ (BEIUYMHA
yria, CHHYC U KOCHHYC yIJia TpeyroJbHUKa), TJIO0MIA/Ib; YMEHHE OlICHUBATh
pa3Mepbl TpPEeIMETOB M OOBEKTOB B OKpYXKAIOIIeM MHpe; yMEHHe
IPUMEHSTh (OPMYIIBI IEPUMETPA U TIOMIATH MHOTOYTOJILHUKOB, JTHHBI
OKPY)KHOCTH W  IUIOMQAM  Kpyra, oObemMa  MPSAMOYTOJBHOTO
napajuiefienuneaa;  yMEeHHe  NPUMEHSITh  NPHU3HAKW  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME€ YIJIOB TPEYrojbHUKA, TEOPEMY
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[Mudaropa, TPUTOHOMETPUYECKUE COOTHOIICHHUS IJISi BHIYUCICHUS JUINH,
pacCTOSIHUMI, TII0IIAAeH

YMmenue u300pakaTh IUIOCKHE (QUTYppl W WX  KOMOHMHALUH,
MPOCTPAHCTBEHHBIE (UTYpPHI OT pPYKH, C TIOMOIIBIO YEePTEKHBIX
UHCTPYMEHTOB W  JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WIIH
CHMBOJIbHOMY OIHCaHHIO

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMa KOOp/UHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YHUCIIO, CKAJAPHOE IIPOM3BEACHHUE BEKTOPOB; YMCHHME HCIIOIb30BATh
BEKTOPBI U KOOPJMHATHI JJIs IPEICTABICHUS JaHHBIX U PEIICHU 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEabHOM KU3HU

VYMmenne OINCpHUPOBATH TIOHATHUAMM: CTOJIOMKOBBIE U KPYIrOBEIC JUarpaMMBbl,
Tabnuipl, cpeaHee apudMeTHuecKoe, MeauaHa, HauOoJbllee U
HaMMEHbIee 3HAUYEHHs, pa3Max YHCIOBOTOo Habopa, yMEHHE W3BIICKAaTh,
WHTEPIPETUPOBATH M MPEOOPA30BhIBATH HHPOPMAIIHIO, TTPEICTABICHHYIO
B TaOJIMIaX M HA TMarpaMMax, OTPa)karolllyl0 CBOMCTBA U XapaKTEPUCTUKH
pEabHBIX TPOIIECCOB W SBJICHWW, YMEHHE pacrio3HaBaTh H3MEHYHBHIC
BEJINYHUHEI B OKPYXKAIOIIEM MUpE

YMeHue onepupoBaTh MOHATUSAMU: CIIy4aWHBIM ONBIT (CIydalHBIN
9KCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4ailHOTO OIIBITA, CIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHUE
HaxXOJUTh  BEPOATHOCTH  CIy4aWHBIX COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE PELIaTh 331241
METOJIOM OpPraHM30BAHHOTO Mepedopa M € MCIOJIb30BAaHHMEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OLIEHUBAaThb BEPOATHOCTH pEaJbHBIX COOBITUH U
SIBJICHUH, TIOHUMATh POJIb IIPAKTHUYECKN JOCTOBEPHBIX U MAJOBEPOSATHBIX
COOBITUH B OKPYXKAIOLIEM MHUpPE M B JKU3HHU; 3HAKOMCTBO C IOHITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YUCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

YMeHue BIOUpaTh IMOIXOAIIUN U3YYCHHBI METOT U1 PEIICHUS 3a1a4H,
NPUBOANTH IPUMEPHl MaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIC H
KU3HU, PAclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE,
OTIHMCHIBATh OTJENIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHA MAaTEMATHKHU KaK HayKH, IPUBOAUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOW MCTOPHH



HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COepKaAHUSA
1 Yucna v BIYMCICHUS
1.1 Harypanenble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOINICCKIE
apoou
1.3 PannonanbeHblie yncna. ApudmMerndeckue onepanmy ¢ palMoOHaIbHBIMU YUCIIaMU
14 JlelictButenbHble 4YHclia. ApU(METUYECKHE OIepaluu C JIeHCTBUTEIbHBIMU
' YUCITaMK
15 [IpubnmxEnnbIe qunvcneﬂm, IpaBUJia OKPYIJIEHUS, NpPHUKUAKA U OIEHKa
pe3yibTaTa BIUYMCIECHUN
2 AnreOpandecKkuie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ nenpiM nokasaresieM. CTENEHb ¢ pallHOHAJIBHBIM NOKa3areneM. CBOMCTBA
' CTeNeHH
2.3 MHorousieHsl

2.4 Anrebpaunveckas 1po0b

ApubmMeTnuecknii KOpeHb HaTYpaJIbHOU cTereHu. JIecTBUs ¢ apupMETHIECCKUMHU

25 KOPHSIMH HATYpaITbHOM CTETICHH
3 VYpaBHEHHs 1 HEPABCHCTBA

31 Lensle u npoOHO-panMoOHaNbHBIE ypaBHeHHS. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUi

39 Lensle u napoOHO-palMoHaIbHBIC HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB

3.3 Penrenue TekcTOBBIX 3a1a4
4 YucaoBble ITOCIEA0BATEILHOCTH

4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3a4aHus MIOCIIEI0BATEIHLHOCTEN

4.2 ApudmeTrueckas ¥ reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB

5 OyHKIMU
Oynkius, cnocoObl 3aaanus QyHkuU. I'paduk pynkuuu. O6macTb onpeneneHus u
MHO>eCTBO 3HaueHui ¢pyHkiun. Hynmu ¢pynkuun. [IpoMexyTku 3HaKONOCTOSHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHUHUMYMBI (DYHKIUH.
Haubounbiiee u HaumeHblee 3HaYeHUE (PYHKIUU Ha TPOMEXKYTKe
6 KoopanHaTsl Ha MpsIMO U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPIAMHATHI Ha MJIOCKOCTH

7 I'eomerpus



7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

I'eomerpuueckue GUrypbl 1 UX CBOICTBa
TpeyroapHuK

MHOroyrojapHUKH

OKpyXHOCTb U KpYyT

N3mepenue reoMeTpuyecKiX BEIUUNH
BekTopsl Ha IIJIOCKOCTH

BeposiTHOCTh 1 cTaTuCTHKA
OnucarenpHasi CTaTUCTHUKA
BepostHoCTh

Kombunaropuka

MmuosxecTBa
I'pader
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