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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 B3aUMHOE paCIOJIOKEHHE, ONUpaeTcsl Ha JOTHYECKYIO,
J0Ka3aTeabHy0 JUHUIO. LleHHOCTh M3y4yeHUsi reOMEeTpUHM Ha YPOBHE OCHOBHOIO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHUSs, JOKa3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyKIeHusi «OT TMPOTHUBHOTO», OTJIMYAaThb CBOMCTBA OT MPU3HAKOB,
dopMynrpoBaTh oOpaTHbIe yTBEpkaeHUA. Ocob0e 3HaUeHUE T0Ka3aTeNbHAs TUHUS
UMeeT I yrayOaEéHHOro U3y4eHUsl MaTeMaTHKU.

Lenpro n3yyeHus TEOMETPUU SIBJISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTHIECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  ku3HU.  OOywamomuiics  JOJDKEH  HAay4YUTbCs  OMNPENEsTh
r€OMETPUYECKYI0 (UTypy, OMUCHIBATH CJIOBAMHM YEPTEXK WM PUCYHOK, HaWTH
IoN[aJb  3€MEJIBHOT0  y4YacTKa, pacCUUTHIBATh  HEOOXOJIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHun 3amay MPAKTHYECKOTO XapakTepa OOYyJaroUIUHCs YUYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh Y4eOHOTo Kypca yriayOaéHHOTO U3yUYeHUs TEOMETPUU COCTOUT B
TOM, YTO OOy4Yaroluecs He MPOCTO 3HAKOMSTCS C ONpeAeAEHHBIMU MOHSATUSIMU, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH U3ydaroTcs Ha OoJiee riIy00KOM YpoBHE, a 00yJaromuecs mpuoOpeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEKHBIX MPeIMeTax, Mpexke Bcero pusznke u nHhopmaTuke,
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», «dneMeHTsl TpUuroHomeTpumn», «Imomaan», 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

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

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

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomansix. JimHa nomaHoi. MHoroyronsHuku. Ilepumerp
MHOTOYroJjibHUKa. [IoHATHE O BBIMYKJIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

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

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buzael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYIOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKU HM UX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEIEHU O nocTynare EBkinuaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reoMeTpuu. CBONCTBA U MPU3HAKU
napamuieNbHbIX OpsiMbiX. CyMMa yriioB TpeyrojibHHKa. BHelHHe  yriibl
TpeyroibHuKka. CymMMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJIO0HHasg. CBOMCTBO MEQUaHbl MPSIMOYTOJBHOTO TPEYTrOJIbHUKA, MPOBEIEHHON K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, 1MaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYyKHOCTH U
npsamoi. KacarenpHas u cexymas K OKpyKHOCTU. OKpYy»HOCTb, BIIUCAHHAS B YTOJI.
IIpocreiiime MoCcTpoeHus ¢ MOMOIIBIO LUPKYIIS U JINHENKH.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe ToYeK. lIpuMepbl reoMeTpuiecKknux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yria u CepeIHHbBIN NEPIICHAUKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LEeHTp. MeTox reOMETPUYECKUX MECT TOUYEK IIPU PELIEHUHA N'€OMETPUYECKUX 3a1a4.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1a4M HA MOCTPOCHUS, pELIEHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HakKu U cBoiicTBa. [IpsMoyronbHUK, poMoO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanernusi. PaBHOOenpeHHas Tpamemus, eé
cBoMcTBa U npu3Haku. [IpsmoyronpHas Tpanenus. CpenHss IUHUS TPANICLIHH.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceyeHN MEAUAH TPEYTOIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 Npon3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt momoous. Ilpusnaku momoOus
TPEYrodbHUKOB. llpuMeHeHHe mOM00Ms TpPH PEHIEHUH TEOMETPUUYECKUX U
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [Inomanu nono6HeIX ¢puryp. OTHOIIEHNE TIOMAAe! TPEYTOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MMPAKTUUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPUH

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

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BnucanHbIE ¥ IEHTpaAJIBHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOPJAOM. YTJIbI
MEXIy XOpJaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YEThIPEXYrOJbHUKA. (CBONCTBA W NPU3HAKA BIHCAHHOTO
YETBIPEXYTOJIBHUKA. B3auMHOE pacmnoyioKeHHe IBYX OKpyxkHocTer. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. ®dopMmynbl  MpPUBEACHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Penienue 3aaau
T€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue dbopmynbl s IUIOIIA A  TPEYrOJIbHHKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOA00HBIE TPEYTOJILHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeICHUH
OTPE3KOB XOP/I, TEOPEMBI O POU3BEAECHNUN OTPE3KOB CEKYIINX, TEOpEMA O KBaJpaTe
KacatesnbHOU. [IpuMeHeHne npu peleHuu reoMeTpuIecKux 3aaad. TeopeMbl YeBsl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YIeH, MX TeoMeTpudeckuil cwmbici. [lapannenbHOCTh M NEPHEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHue OKpyKHOCTU. Haxox1eHne nepeceyeHnii OKpYKHOCTEN U IIPSMBIX
B KoopauHatax. DopMmysia pacCTOSSHHSL OT TOYKM 10 TpAMou. I[lnomanb
napajienorpaMmMa B KOOpPAMHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOMW ILIOIIAJIH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOpa. CIOKEHHE W BBIYUTAHHWE BEKTOPOB, YMHOXEHHWE BEKTOpa Ha 4YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKUII CMBICI M BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHaTax. JIucTpuOyTUBHOCTh CKAJISAPHOIO IPOU3BEICHMUS.
CkansipHoe mpou3BelleHHMEe U mpoeuupoBaHue. [IpuMeHeHHE CKaJISIPHOTrO



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

JInuHa OKPYKHOCTH M IVIOIIAAbL KPyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. I'paycHas u paguaHHas
MeEpa yrIja, BBIYMCICHUE JJIMH AYyr OKpyxkHocteu. I[lmomans xpyra, cekropa,
cermenTa. Mctopuueckue cBeZieHus1 00 U3MEPEHUU ITTUHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cummerpusi. LlenTpanbHo-cuMmMmeTpuunbie Qurypsl. [1oBoporT.
OceBas cummeTpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBenctBo ¢uryp. IlposBieHus
CUMMETPUHM B MNPUPOJAE, KUBOIMUCH, CKYJIBITYpE, apxuTekrype. Kommosunuun
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA 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€MATHUKOB M POCCHMCKOM MAaTEMaTH4YECKOM IIKOJBI, K HCIIOJIb30BAHUIO ITUX
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 MaTeMaTHUYeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON 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) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MPEACTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJI0BEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAICHUEM HABBIKAMH UCCIIEIOBATEIBbCKON NEATEIbHOCTH;

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA U OTAbIXa, peryspHas Quznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelleHus 3a/1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanuM K M3MEHAINIUMCH YCJOBHSAM COUMAJIbHOW W MPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIbITa IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS MpOrpaMMBbI IO MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JICUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeeHUs TTOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCH(pUKaIUu,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUCHUH 10 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIIMH, OOOCHOBBIBATH COOCTBEHHEIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KaK HCCIIENOBATEIBCKUA HHCTPYMEHT IIO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABICEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JIOCTOBEPHOCTD MOJTYUYEHHBIX PE3YIHTATOB, BHIBOJOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JUIsl pelIeHUs 3a/1a4u;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM 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 YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEeIsIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJICHHBIE HA IOMUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JESTENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD» U UHBIE); BBIIIOJIHATH CBOIO YAaCTh pa0OThI U KOOPIAMHUPOBAThH
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI pe3yabTaT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOMpATh CIOCOO pEHICHHUS C YY4ETOM HMMEIONIUXCSA PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pENICHHS] MAaTeMaTUIECKON 3a7a91, CAMOMOTHBAIIUU U PeIICKCUH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa AESATEIBHOCTHU MOCTABICHHON LENHU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

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

NPEAMETHBIE PE3YJIbTATBI

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

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEPTEKU IO YCIOBUIO 3a7au. VI3MepsITh TMHENHBIE U YIIIOBBIE BEJIMUUHBI. Peath
3a7]a4M Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
00BEKTOB TIO TOPSJIKY BETUIUHEI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCA MpU3HAKAMHU PABEHCTBA MPSAMOYTOJBHBIX TpPEYrOJIbHUKOB,
CBOMCTBOM M€JIMAaHbI, TPOBEAEHHOM K THIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHHUKA,
B PELIEHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieJIbHOCTh MPSMBIX C MTOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTh YUCIOBBIC M OYKBEHHBIC 3HAYCHUS yTIIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUM JIBYX
MapajyIeIbHBIX MPAMBIX CEKYIIEeW. Pemars mpakTHYeCcKue 3aJauyi Ha HAXOXKJICHUE
YIJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEeKTPHCY yIila U CepeAUHHBIN MEPIICHINKYIISAP K OTPE3KY KaK T€OMETPUUCCKHE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JIOKA3bIBATh U IIPUMEHSITH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJAHOM TOYKE, U O TOM, YTO CEPEAUHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACaTEJIbHBIX K OKPY’KHOCTH, IPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C IOMOLIBIO LIUPKYJIS U
JINHEWKMU.

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

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3aj1ad. Pa3nuyarh
NpU3HAKU U CBOMCTBA MapaiierorpaMmma, pomoa v npsiMOyrojibHUKa, I0Ka3bIBATh
UX U YBEPEHHO MPUMEHSTH MIPU PEIIEHUN F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEIMAH TPEYTroJbHUKA (LIEHTpa
Macc) B pEUICHUH 3a/1ad.

Bnaners noHsiTMEM CpeAHEN TMHUM TPEYTOJIbHUKA U TPANIEUU, IPUMEHSATh UX
CBOICTBA MPHU PEUICHUH F'€OMETPUYECKUX 3a1a4. Mcnonb3oBats Teopemy Daiieca u
TEOpEMY O MPONOPIUOHAIBHBIX OTpE3KaxX, MPUMEHATh UX ISl PEIICHHS
NPaKTUYECKUX 3a]1ay.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPU PEIICHUHN 3a]1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
MOIO0MUST TPEYTrONILHUKOB TP PEIICHUH T€OMETPUYECKUX 3anad. J[oka3wpiBaTh u
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyrojbHUKA, NapajiesiorpaMma, pomoa u Tpaneuuud. BelaucisTe (pa3inuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



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

[lonb3oBaTecst Teopemoi [ludaropa ansg pemieHUs TE€OMETPUUYECKUX H
MIPaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKHUX 33/1a4aX,
CaMOCTOSITEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

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

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHHUKA («PEIICHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM 11 HAXOXKIEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNN MPAKTUYECKUX 3a4ay.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy AJIs TUIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHHKA.

Nmets npesicTaBieHnue 0 TOMOTETHUH, IPUMEHATH B MPAKTUYECKUX CUTYALUSX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YIUVIAX, Yyriax MEXIy XopAaMu
(CexyuMu) 1 yriie Mex1y KacaTeJIbHOU U XOpAOU NpH pelIeHUH TeOMETPUY €CKUX
3amad. Jloka3blBaTh U MPUMEHATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOpH, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanerp moHsAITHEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaThb C YpaBHEHUEM
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  KOOpDAMHAT  3aJa4yd, CBSI3aHHbBIE C  MAPAUICIBHOCTBIO U
MEPIEHAUKYIIPHOCTHIO TMPAMBIX, MEPECECUCHUEM MPSAMBIX, HAXOXKJICHUEM TOYEK
MEepECEUCHUA.

BeiBoguTh ¥ BIAIETh YpPAaBHEHHEM OKpYXKHOCTU. Mcmonb30BaTh METON
KOOpAMHAT I HAxXOXKACHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
dbopmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAW TapajiesorpaMma B
KOOpAWHATaX, UMETh MOHsITHE 00 OpHeHTHpoBaHHOW IuIomaaAu. I[loiap30BaThCs
METOJIOM KOOPJIUHAT HA INIOCKOCTH, TPUMEHSTH €r0 MPU PEIICHUN T€OMETPUUECKUX
U TpakTHYecKuX 3adad. [IpuMeHsTh METOJN KOOpAMHAT B  IPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Brnanets mnoHsiTUeM BEKTOpa. YMETh CKJIAJbIBaThb M BBIYUTATH BEKTOPHI,
YMHOAaTh Ha YMCJIO, BIAJETh MpaBWJIAMU TPEYroJIbHUKA U TapajuiesorpaMmma.
BiafgeTe npakTUYECKUMU HUHTEPIPETAUUSIMHU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BekTOopa. BrnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHO>K€HUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBnenne o 6a3uce (Ha miIockocTr). PackimanbiBaTh BEKTOPHI 1O
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOWICHUU. [IpUMEHATh TOJy4YeHHbIC 3HAHUA B
npocTeHnX GU3NIECKUX 3aauax.

Brnanerp MOHATHEM CKaJISIPHOTO NPOU3BENECHUS BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €70 BBIPAKEHUEM B JJEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEICHUS U €T0 CBSI3b C
npoeurpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HAaXOXJEHHUS [UIMH W YIJIOB. Pematb reoMeTpuueckue 3aJayd ¢ I[OMOUIBIO
CKAJIIpHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Brnanerp MOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBIL JyTU OKPY>KHOCTH U PaMaHHON MEPHI yIiia, BEIYUCISTh MIIOAAb Kpyra u
ero yacreil. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIICHUH MPAKTHYECKUX 3adad. 3HaTh HCTOPUYECKHE CBEICHUS 00 W3MEpeHUU
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Nmers mpenctaBieHue o0 MpeoOpa3oBaHUM TUIOCKOCTH, O JBIKEHHUSAX.
HaxomuTe ocu, TEHTpHl cUMMETpu#M QUTYp, IEHTPHl TMOBOPOTA, HAXOIWUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHUS TIOCKOCTH
[IPY PELICHUU T€OMETPUUECKUX 3a7a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIN JJIs 33724 PEAIbHOMN )KU3HU U MPOBOJUTH COOTBETCTBYIOIIHNE BBIYACICHUS
C TMPUMEHEHHEM TMOJO0HS U TPUTOHOMETPHYECKUX (YHKIMK (TOIB3YsICh, TIE
HEOOXO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBoicTBa 28 1 brbmmorexa [OK
p M ' https://m.edsoo.ru/78c146¢c4
N3mepenne reoMeTpuIecKiX BeTHINH
bu6moreka [IOK
2 T 19 1
PeYTObHHKH https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 bubmorexa TOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
SOMCTpIHECKUE HepaseHeTna https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpruecKkrue MecTa
6 To4eK. [locTpoeHus: ¢ TOMOIIBIO UPKYIIS 18 1 bubmorexa HOK
T p HIBIO THPICY. https://m.edsoo.ru/78c146c4
U JTUHEUKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bubnunoreka [JOK
cUCTEMAaTU3alys 3HAaHUN https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
I[TPOTPAMME
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hnomans 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eThIPEXYTOJTBHUKH, CB3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [IOK
6 . 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 P 22 1
CUICHHE TPEYTOMBHHIOB https://m.edsoo.ru/dddde230
bu6mmoreka [{OK
2 I1 12 1
OA00UE TPEYTOIIBHHKOB https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Meron xoopamHat 10 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 B 2 1
CXTOPE! 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JBHKEHHA IOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHuE, 0600IICHNE, 12 1 bubnunoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuorexa [JOK
pPa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
HavansHbie TOHSTHS

2 reomeTpun. Touka, mpsiMast 1 brbmorexa [OK

pHit > 1P ’ https://m.edso0.ru/659c4331
OTpE30K, JIy4
HavansHbie TOHSITHS
3 reoMmerpun. Touka, mpsiMast 1 brbmorexa [TOK
pis. e ’ https://m.edso0.ru/20bael2a
OTpE30K, JIy4
ITousaTtue 06 akcuome,

4 TeopeMe, I0KA3aTebCTBE, 1 bubnuoreka [IOK
OIpEEIICHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HAKe
Bsaumnoe pacnonoxeHue

5 TOYEK Ha MPSMOM. 1 bubnuoreka [JOK
H3mepenue miMHbI OTpe3Ka, https://m.eds00.ru/92b776f1
paccTosiHue MEX1y TOUKaMH
BsaumHoe pacnonoxeHue

5 TOYEK Ha IPSIMOIL. 1 bubnuoreka [JOK
N3mepenune NuHbI OTpe3Ka, https://m.edso00.ru/9c500788
paccTosiHUE MEXy TOUKaMU

7 B3aumHoe pacnonoxenue 1 bubnuorexa [IOK

TOYEK Ha IPSIMOM.

https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
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N3mepenue nimHbI OTpesKa,
paccTosiHuE MEX Iy TOUKaMU

[TomynnockocTs 1 yrour.

bu6mmoreka [{OK

8 B .
HHBL YIIIOB. VISMEpeHue https://m.edso0.ru/36862bf3
BCJIINYHNH er'IOB
Ilo OCKOC 0J1.
9 BI/IHI}:IH ; J'I(I:B IiII;EGYZHJ;e bubmmorexa [IOK
AAbT YTIIOB. p https://m.edsoo.ru/21ce4ff2
BCJINYHUH erIOB
Tlo OCKOC OJ1.
10 BI/IHZIH ’ J'I(I:B IiIZhI;IeyZHJ:/Ie bubmorexa [IOK
AIbT YTIIOB. p https://m.edsoo.ru/ce214e34
BCJINYHUH er'IOB
BepTI/IKaJ'IBHI)Ie U CMCKHBEBIC
11 nel. [lapaiensHble 1 bubmorexa LOK
e https://m.edsoo.ru/7399faea
MEPIECHANKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC
12 1l [TapasuienbHbIe 1 bubmmorexa T[OK
yrIbL Hap https://m.edsoo.ru/5c2c0dff
MEPIEHANKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC
13 11, [TapasutensHble U Eubmorexa HOK
YUJIRL- Hap https://m.edsoo.ru/4a4bf678
MEPIEHINKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC
14 11, [TapasuriensHble U Eubmorexa HOK
yrJIpL- Hap https://m.edsoo.ru/84ee61de
MEPICHIUKYIISAPHBIC TPSMbIC
BeprukanbHbie B CMEKHBIC
15 nel. [lapaiensHele U Eubmorexa HOK
YrJIRL Hap https://m.edsoo.ru/d04bb9c5
MIEPIICHIUKYIISIPHBIC TIPSMbIE
16 buccekrpuca yria Bubmmorexa LIOK

https://m.edsoo.ru/da5e003c
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bubnuoreka [IOK

17 b
viecerTprca yria https://m. edsoo.ru/557998af
bu6mmoreka [{OK
18 b
receictprca yiia https://m.edsoo0.ru/5ea89182
19 Jlomanas. Buabl JOMaHBbIX. bubnuotexa [JOK
JnvHa nomaHo# https://m.edsoo.ru/c84d7212
20 Jlomanas. Bupl ToMaHBbIX. bubnuorexa [JOK
JnvHa nomaHo# https://m.edsoo.ru/91fe52bc
MHOrOyroJgpHUKH.
[TepumeTp MHOTOYTOJIbHUKA.
21 HOII)-ISITI/IGIZ) BBIIT yrblx u brbmorexa [TOK
Yt https://m.edsoo.ru/0aab8dfc
HEBBITYKJIBIX
MHOTOYTOJIbHUKaX
MHOTrOyroJbHUKH.
[IepuMeTp MHOTOYrobHUKA.
22 HOII){SITI/IGIZ) BBITI yrblx u Bubamorexa [IOK
Yt https://m.eds00.ru/27b15065
HEBBIYKJIBIX
MHOTOYTOJIbHUKaX
MHOTroyroJibHUKH.
[lepumeTp MHOTOYTOJIbLHHKA.
23 HOII){;ITI/IGI()) BBIII yrblx u bubmmorexa [JOK
Yt https://m.edso0.ru/5cc7a352
HEBBITYKJIBIX
MHOTOYTOJIbHUKAX
MHOroyroJbHHUKH.
[lepumeTp MHOTOYTOJIHHHKA.
P P a bubnuoreka [JOK
24 [loHsTHE O BBIMYKIIBIX U

HEBBIITYKJIBIX
MHOTOYTI'OJIbBHUKAX

https://m.edsoo.ru/6cac74dc
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MHOrOyroJabHUKH.

[IepuMeTp MHOTOYrOJIbHUKA.

bu6mmoreka [{OK

2 I1
> OFUITHE O BRIIYIGIRX 1 https://m.edsoo.ru/3e269ed8
HEBBITTYKJIBIX
MHOTOYT'OJIbHUKaX
HNHcTpymenTs! s bubnuorexa [JOK

26 . .

W3MEPEHUH U MIOCTPOCHUIN https://m.edso0.ru/333ech98

97 HNHcTpymenTs! s bubnuorexa [JOK
U3MEPEHUN U MOCTPOCHUIN https://m.edso0.ru/26b0a806
KonTponsHas pabora no
teMe "Havasia reometpum.

28 [Ipocreitmme bubnuoreka [JOK
reoMerpuyueckue GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. MI3mepenne
reomeTpudeckux puryp"

Menuana, OuccekTpuca u bu6moreka [IOK

29
BBICOTA TPEYTOJIbHUKA https://m.edso0.ru/9ae97099

30 Menuana, OuccekTpuca u bubnuoreka [JOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroibHUKOB bubmmorexa LIOK

ey https://m.edsoo.ru/8e04a02f
[IepBblii U BTOpO# IPU3HAKU bubnunoreka [JOK

32
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 [TepBrIit 1 BTOPOil IpU3HAKU bubnuoreka [JOK
PaBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/a56¢c5a9b

34 IlepBelii 1 BTOpPOI IPU3HAKU bubnuoreka [IOK

PaBCHCTBA TPCYTOJILHHUKOB

https://m.edsoo.ru/34f8650e
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IIepBblit 1 BTOPOM IPU3HAKU bubnuorexka [JOK
35
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
[IepBblit 1 BTOpOM IPU3HAKU bubnuorexa [JOK
36
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo0.ru/79753cdf
PaBHOOCIpeHHBIC
37 Tpe OJIIf[}II)I/IKI/I U UX bubmorera [JOK
P }:r https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHOOepeHHBIC
38 TPEYrOJLHUKH U UX bubmorera [JOK
P }jr https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHOGenpeHHbIE
39 T : . OJ'IIiIIfI/III({ItI{ II)/I ux Bubnmorexa [IOK
P }jr https://m.edsoo.ru/1c2cc982
CBOICTBa
40 [Tpu3Hak paBHOOEIPEHHOTO bubnuoreka [IOK
TPEYroJIbHUKA https://m.eds00.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/bf564ab7
42 TpeTuii npu3HaK paBEeHCTBA bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/b4229637
43 TpeTuii npu3HaK paBEeHCTBA bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/7a899c49
m TpeTuii npu3Hak paBEeHCTBA bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0ceBOI
45 cumMmerpuei. [Ipumepst bubnuoreka [JOK

CUMMETPHH B OKPYXKAIOIIEM
MUpe

https://m.edsoo.ru/83d5ffea
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@urypsl ¢ 0ceBOI
cumMerpuen. [Ipumepst

bubnuoreka [IOK

46 CUMMETPHUHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
Mupe
47 KonTtponsHas pabora o bubmmoreka [IOK
teme "TpeyronpHuxu" https://m.edso0.ru/6f0a%a78
bubnuorexa [JOK
48 Hapan1enbHOCTE MpAMEIX https:// m.edSO(])_.I ru/a081482d
49 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
MapajuIeIbHbIX MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapajuIeIbHbIX MPSAMBIX https://m.edso0.ru/75899b52
51 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapayIeIbHbBIX MPSIMBIX https://m.edsoo.ru/e0fde699
59 CBolicTBa U IPU3HAKH bubnuoreka [IOK
MapayIeabHbBIX MPSIMBIX https://m.edso0.ru/74e8bd74
53 CBolicTBa U IPU3HAKH bubnuoreka [IOK
MapajIeIbHbIX MPSIMBIX https://m.edso0.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubnuoreka [JOK
MapajuIeIbHbBIX MPSIMBIX https://m.edso0.ru/5¢90c339
55 CymMma yriioB TpeyrojbHHUKa bubmorexa LIOK
https://m.edsoo.ru/dldca5cd
56 CymMma yriioB TpeyrojbHHUKa bubmorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Buemnue yriel bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bc409f4f
58 Buemnue yrisl bubnuorexa [IOK

TPEYTrOJIbHUKA

https://m.edsoo.ru/371cbhell
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CymMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa

bubnuoreka [IOK

59 BHEIIIHUX YIJIOB BBIIYKIIOTO https://m.edso0.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHUX YIJIOB

60 MHOT'OYTOJIbHHKA U CyMMa bubnuorexa [JOK
BHEIIIHUX YIJIOB BBIIYKIIOTO https://m.edsoo0.ru/e638a510
MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHUX YIJIOB

61 MHOT'OYTOJIbHHKA U CyMMa bubnuoreka [JOK
BHEIIHUX YTJIOB BBIMYKJIOTO https://m.edsoo.ru/b75ede0e
MHOTOYTOJIbHUKA
KonTpossHas pabora no

62 teme "[lapaiienbHOCTD. bubnuoreka [IOK
Cymma yrioB https://m.eds00.ru/40947485
MHOTOYTOJIbHUKA"
[Ipu3Haku paBeHCTBA

63 MPSMOYTOJIBHBIX bubmmorexa [JOK

https://m.edso0.ru/330d63ff

TPEYTrOJIbHUKOB
[Ipu3naku paBeHCTBa

64 MPSMOYTOJIBHBIX bubmmorexa [JOK

https://m.edsoo.ru/0e1544dc

TPEYTrOJIbHUKOB

65 [lepnenaukynsp u bubnuoreka [JOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBOICTBO MeIMaHbI

66 IIPSIMOYT OJIBHOTO bubnuoreka [IOK

TPEYroJIbHUKA, IPOBEAEHHON
K THIIOTEHY3¢e

https://m.edsoo.ru/b34a450e
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CBOJICTBO MEINAHEI

67 IPSIMOYT OJIbHOTO bubnuorexa [IOK
TPEYroJIbHUKA, IPOBENEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
IIpsaMoyroibHbIN
68 T pe OJ}IIEHI/IK ¢ yrioM B 30 bubmmorexa [TOK
peyr yr https://m.edsoo.ru/52b57d0f
rpaaycoB
[IpssMOyTOBHBIM
69 TPEYTOJbHUK C yrioM B 30 bubnmorexa LOK
peyr yr https://m.edsoo.ru/aec6d443
rpaaycoB
CoOTHOLIEHHS MEX Ty
70 CTOPOHAMU U YIIIAMA bubmmorexa LOK
p T https://m.edsoo.ru/95db41f7
TPEYroJIbHUKA
COOTHOIIECHUS MEXKTY
71 CTOPOHAMH U YIJIaMU bubmmorexa LOK
p T https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBseHcTBO TpeyroiabHUKA.
72 HepaBeHCTBO 0p J?I,:IHC bubmorexa [IOK
p = a https://m.edsoo.ru/50fa9985
JIOMaHOM
HepaBenctBo Mexy
73 MEePIEHANKYIISIPOM U bubnuoreka [JOK
HaKJIOHHOM. PaccTosgHue ot https://m.edsoo.ru/7284chde
TOYKH JIO TIPSMOM
KonTtponsHas padoTa no
temaM "TIpssMOyTOIBHBIE
74 Tpe OHHfHKH,,yr bubnuoreka [IOK
"p 7 ’ https://m.eds00.ru/85f00be3
I'eomeTpuueckue

HepaBeHCTBA"
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75 OKpYXHOCTb, XOP/Ibl U bubnuorexa [JOK
JUaMETpPBI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpYKHOCTb, XOPJIbI U bubnuorexa [JOK
JUaMETpPBI, UX CBOMCTBA https://m.edso0.ru/02406d49
B3anmHoe pacrionoxenue

77 OKPYXHOCTH U TIPSIMO. bubnuotexa [JOK
KacarenbHas u cexymas k https://m.edso00.ru/00d222d9
OKPY>KHOCTHU
B3anmHoe pacrnionoxenue

78 OKPY>KHOCTH U MPSIMOM. bubnuorexa [JOK
KacarenbHas u cexymas k https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacrnosnoxeHue

79 OKPY>KHOCTH U MPSIMOM. bubnuoreka [IOK
KacarenpHas u cekymas K https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

80 OKpyXHOCTb, BIIUCAaHHAs B bubnuoreka [IOK
yroiu https://m.edsoo.ru/3767ac35

81 OKpyXHOCTb, BIIUCAaHHAs B bubnuoreka [JOK
yToJI https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUYECKOM

82 MecTte Touek. [Ipumepbr bubnunoreka [JOK
FeOMETPUUYECKUX MECT TOUEK https://m.edso0.ru/9bdd6b63
Ha TUIOCKOCTH
ITonsTHE O TEOMETPUYECKOM

83 MecTe Todek. [Ipumepsl bubnuorexa [IOK

TCOMETPHUUCCKUX MECT TOUCK
Ha INJIOCKOCTHU

https://m.edsoo.ru/621adf85
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84 OrnrcaHHast OKPYKHOCTb bubnuorexa [JOK
TPEYroJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnucaHHast OKPY>KHOCTb bubnuorexa [JOK
TPEYroJIbHUKA, €€ LEHTP https://m.edso0.ru/c96254e9
Meron reoMeTpu4eCcKux
86 MECT TOYEK IIPHU PELICHUN bubmorexa [IOK
pHp https://m.edsoo.ru/5894e7a4
TEOMETPHYCCKUX 3a/1a4
Merona reoMeTpu4eCcKux
87 MECT TOYEK IIPHU PELICHUN bubnmorexa LOK
pHp https://m.edsoo.ru/784342d1
TCOMETPHYCCKUX 3a/1a4
Meto1 reoMeTpuYECcKuX
88 MECT TOYEK IIPU PELICHUN bubmmorexa LOK
pup https://m.edso0.ru/05853a22
TCOMETPHYCCKUX 3a/1a4
Meto1 reoMeTpruYeCcKuX
89 MECT TOYEK IPHU PEIICHUN bubmmorexa T[OK
PHD https://m.edso0.ru/6903dff0
TEOMETPUUECKHX 3a]1a4
O06ocHOBaHUS TPOCTEUITUX
MMOCTPOCHUM, ITAIBI 3a4a91
90 Ha OCTPOEHUS, PELICHUE Eubmorexa HOK
p P https://m.edsoo.ru/e511d730
3a/1a4 Ha TIOCTPOEHUE
LHUPKYJIEM U JTMHEHUKOMN
O60ocHOBaHUS MPOCTEUITHX
MTOCTPOCHUM, ATAIbI 3aa91
91 Ha HOCTPOEHHUSA, PELLICHUE Eubmorexa HOK
p P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha MMOCTPOCHHE
LUPKYJIEM U JIMHEUKON
92 KonTponpHas pabota 1o bubnuorexa [IOK

Tteme "OKpyKHOCTb.

https://m.edsoo.ru/791dafc6
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I'eomerpuueckue mecra
Ttoyek. ITocTpoenus ¢
IIOMOIIIBIO HUPKYJIS U
JTUHEUKH"

93

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
WILTFOCTPUPYIOIIUX CBS3H
MCXKAY pa3IMdYHbBIMU TCMaMU

Kypca

bubmmoreka [{OK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpEeHME 1 0600IIEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIHNX CBS3H
Me>1<)1y pa3J'II/I"IHI)IMI/I TEMaAaMH

Kypca

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

95

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

Kypca

bu6moreka [IOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpEeHME M 000OIICHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHBIMU TEMaMU

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHME M 000OIICHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHBIMU TEMaMU

Kypca

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



https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/7382bcc4
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[ToBTOpenue u oboOIIeHNE.
Pemenue 3amau,

98 WUTIOCTPHA IIUX CBSA3K 1 bubmorexa [IOK
pHpYIO https://m.edsoo.ru/8a4b94e4
Mencx[y pa3JII/I‘IHI)IMI/I TEMaMH
Kypca
[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,
99 WUTIOCTPHA [IUX CBA3U 1 bubmmorexa [IOK
PHpYI0 https://m.edso0.ru/397d166b
MG)KI[y pa3J'II/I‘-IHBIMI/I TEMaMH
Kypca
[ToBTOpEeHMe 1 0600IIEHNE.
Pemenne 3amau,
100 WLTIOCTPUA [IUX CBSA3U 1 bubmmorexa LOK
PHpYI0 https://m.edsoo.ru/c60d778a
MEXy pa3IMYHBIMU TEMaMU
Kypca
Hrtorosast KOHTpoJIbHASA bubnuoreka [IOK
101 1
pabota https://m.edsoo.ru/fd50754a
[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
102 AJLTIOCTPHA HUX CBSI3U 1 bubmorexa LHOK
PPy https://m.eds00.ru/971f7836
MEXy pa3IMYHBIMU TEMaMU
Kypca
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
5 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/4823807b
5 [IpssmoyronsHUK, pOMO, KBaapar, 1 bubnuoreka [IOK
UX IIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpssMmoyroasHUK, poMO, KBapaT, bubnuoreka [JOK
7 . 1
UX IIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBaIpar, 1 bubnnoreka [JOK
UX NIPU3HAKKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpssmoyronpHUK, poMO, KBaIpar, 1 bubnunoreka [JOK
UX NIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
bu6mmoreka [JOK
10 Cpetsisl IMHHS TpeyrobHitka L https://m.edsoo.ru/6elbcbbb
11 CpenHssg TuHUS TPEyroJIbHUKA 1 Bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3
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Tpaneuus. PaBHoGenpenHas

bubmuoreka [JOK

12 Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHOGenpeHHas bubnuorexa [JOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKH https://m.edso0.ru/17f960ca
bubnuorexa [JOK
14 [IpsimoyromapHast Tpanenus https://m.edsoc])_.I ru/3375c8f3
15 CpenHsst TUHUS Tpaneuuu bubmuorexa LIOK
https://m.edso0.ru/7963a7f5
bubnuorexa [JOK
16 Teopema dareca https:// m.edSO(])_.[ ru/342ea505
bubnuoreka [IOK
17 Teopema dareca https:// m.edso;.I ru/a2402d2b
18 Teopema 0 IpOMOPIMOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 mpONOPUHOHATIBHBIX bubnuoreka [IOK
OTpE3Kax https://m.edsoo.ru/8eccc056
bubnuoreka [IOK
20 Henp mace TpeyroibHhiia https:// m.edsoé.I ru/9chcfo6e
21 LlenTpanbHO-CUMMETPUYHBIE bubnuoreka [JOK
(burypst https://m.edso0.ru/8578076a
29 KonTtponsHas pabora no teme bubnunoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0f9f3
93 [Togo6ue TpeyroabHUKOB, bubnuoreka [IOK
ko3 duimeHT moaoous https://m.eds00.ru/19400684
24 IToiobue TpeyrobHUKOB, bubnuoreka [IOK
K03 GUIIMeHT Toa00us https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku moo0us TPEYTroNbHUKOB bubmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubmuoreka [JOK

26 TlpusHaKi noA00HS TpeyroLHIKOB https://m.edsoo.ru/8db11ff7
bubnuorexa [JOK
27 [Tpu3naku mogo0ust TPEYrOILHUKOB httos://m.e dsoc])_.[ru 19ed11d5h
bubnuorexa [JOK
28 [Tpu3naku mogo0ust TPEYrOILHUKOB httos://m.e dsoc])_.[ru 115242193
bubnuorexa [JOK
29 TlpusHaKit 000K TpeYTOLHHUKOB https://m.edSO(])_.I ru/23dc95f1
30 [Tpu3Haku mo00us TPEYTOTHLHUKOB Eggjﬁﬁf&igﬁg 419416
31 [Ipumenenue noaoous npu bubnuoreka [IOK
pELICHNH TPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/d97bf297
32 [Ipumenenue noaoous npu bubnuoreka [IOK
pELICHNH TPAaKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
33 [IpuMenenne moaooust npu bubnuoreka [IOK
pELICHNH TPaKTUYECKUX 3a/1a4 https://m.edso0.ru/e0d80738
34 [Ipumenenne moaooust mpu bubmuorexa [JOK
pELICHUH TPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/cacel7d8
35 [IpuMenenne nmoaooust mpu bubnmuoreka [JOK
pELICHUH TPAKTUYECKUX 3a]1a4 https://m.edso0.ru/8717ee6a
36 [Ipumenenue noaoous npu bubnunoreka [JOK
pELICHUH TPAKTUYECKUX 3a]1a4 https://m.edso0.ru/d9159d9d
BBenenue nonarus
37 npeoOpazoBaHus OI00HS U Bu6mmorexa LIOK
HOOGHBIX (HIYD https://m.edsoo.ru/aaf7e944
38 KonTponeHas paboTa o teme bubnuoreka [IOK

"[Tomo6ue"

https://m.edso0.ru/89¢3236d
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[Tonstue momaau. CBoicTBa bubmuoreka [JOK

39 .
TUTOIIAJICH TEOMETPHUECKUX (PUTYP https://m.edsoo.ru/7af5b92e

40 [TonsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIouaie reoMeTpuyecKux puryp https://m.edsoo.ru/37a176c0

41 [TonsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIouaie reoMeTpuyeckux puryp https://m.edso0.ru/6004265a
[Ipocreiimme Gopmynsl s

42 IIJIOIIAI TPEYTOJIbHUKA, bubnuorexa [JOK
napajuieniorpamma, pomoa u https://m.edsoo.ru/596ald0e
Tpaneuuu
[Ipocreiimue Gopmynbl s

43 IIJIOIIAIN TPEYTOJIbHUKA, bubnuoreka [IOK
napajuiesorpamMmma, pomoa u https://m.edsoo.ru/f636delf
Tpamnenuu
[IpocTeitmme GpopMynbl s

m IJTONIAX TPEYrOJIbHUKA, bubnuoreka [IOK
napajuiesiorpamMmma, pomoa u https://m.edso0.ru/9732274d
Tpamnenuu
[IpocTeitmme GpopMyIbl s

45 IJTONIAJU TPEYrOJIbHUKA, bubnuoreka [JOK
napajuiesiorpamMmma, pomoa u https://m.edso0.ru/e6458963
Tpamnenuu
[IpocTeiimme Gopmysnbl ams

46 IUTOIIAM TPEYTOJIbHUKA, bubnuoreka [IOK
napasiesnorpaMma, pomoa u https://m.edso0.ru/0b18fc61
Tpamnenuu

47 [IpocTeiinme Gopmysnsl ams bubnuoreka [IOK

Iomaan TpeyroJibHMuKa,

https://m.edsoo.ru/eb691e04



https://m.edsoo.ru/7af5b92e
https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04

napajuieniorpamma, pomba u
Tparneuuu

[pocteiimme Gopmybl s
IUIOIIAIU TPEYrOJIbHHUKA,

bubmmoreka [{OK

48 napaiesiorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreiimme Gopmynbl s
49 IIJIOIIAIN TPEYTOJIbHUKA, bubnuorexa [JOK
napajuieniorpamma, pom0a u https://m.edsoo.ru/c35f544d
Tpaneuuu
[Ipocreiimue Gopmynbl s
50 IIJIOIIAIN TPEYTOJIbHUKA, bubnuoreka [JOK
napajuienorpamma, pom0a u https://m.edsoo.ru/a3fbeld
Tpamnenuu
bubnuorexa [IOK
>1 Tlrommai HoA0GHbIX GHryp https:// m.edsoé.I ru/d8638f34
bubnuorexa [IOK
52 Tlnowau moA0GHbIX Guryp https:// m.edsoé.I ru/2383022e
bubnuoreka [JOK
>3 Trowazi noA0GHEX pHryp https:// m.edsoé.I ru/5ee2a7d4
54 KonTtponpHas padoTa o treme bubnuoreka [JOK
"ITnomraas" https://m.edso0.ru/05f10573
bubnunoreka [JOK
> Teopewma Hugaropa https:// m.edsoclf r(j/?f631f27
56 ITpumenenue Teopemsl [Inugaropa bubnuoreka [IOK
IIpU PELLIECHUH NTPAKTUYECKUX 3a]1a4 https://m.edso00.ru/4829510
57 ITpumenenue Teopemsl [Iugaropa bubnuoreka [IOK

IIpr pCHICHUU IPAKTUYCCKUX 3aJ1a4

https://m.edsoo.ru/a9fbd79b
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[Tpumenenue Teopems [Iugaropa bubmuoreka [IOK
58
IIpU PELICHUH NTPAKTUYECKUX 3a]1a4 https://m.edso0.ru/396250fc
59 [Ipumenenue teopemsl [Iudaropa bubnuorexa [JOK
IIpY PELICHUH MTPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [Iudaropa bubnuorexa [JOK
IIpU PELICHUH NTPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso0.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/a15549ea
63 [IponopuroHanbHbIE OTPE3KHU B bubnuoreka [IOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/1echc886
64 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
MPSAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprmoHanbHbIE OTPE3KHU B bubnuoreka [IOK
MPSAMOYTOJIbHOM TPEYT OJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponoprumoHanbHbIe OTPE3KHU B bubnuoreka [JOK
MPSAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
C e
POTO YT https://m.edsoo.ru/132b4ef6
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA
Cunyc, KOCUHYC, TAHT'€HC U
68 KOTa}I]{FeHC ocTy Oro yria Bu6mmorexa LIOK
POTO YT https://m.edsoo.ru/f089efb9
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U
y Y bu6mmoreka [JOK
69 KOTaHI'€HC OCTPOTO yria

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9
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Tpuronomerpudeckue GyHKIUU

bubmuoreka [JOK

70 yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpudeckne GyHKIUU bubnuorexa [JOK
yrios B 30°, 45° u 60° https://m.edso0.ru/6b294349
KonTtposnsHas paboTa o teme
72 "Teopema [Tudaropa u Hauyana Bubnuorexa LIOK
\ https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUH
73 Bnucanubie v IeHTpaIbHBIE YTIIbI bubmuorexa LIOK
https://m.edsoo.ru/ae5f890d
74 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI Bubnuorexa LTOK
https://m.edsoo.ru/d0233fa0
75 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI Bubnuorexa LTOK
https://m.edsoo.ru/ccaeedb0
76 Bnucannbie v IEHTpaIbHBIC YTIIBI Bubnuorexa LTOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHON 1 bubnuoreka [IOK
XopJiou https://m.edsoo.ru/775efa2f
78 Yron mexay KacaTeJIbHOM 1 bubnuoreka [JOK
XOpJ101 https://m.edsoo.ru/09166b3d
79 VYTIibl MeXy XOpJaMu U CEKYITUMU Bubmmorexa LIOK
https://m.edso0.ru/022e729c
80 VYribl MeXy XOpJamMu U CEKYIIUMU Bu6mmorexa LIOK
https://m.edsoo.ru/84a32a80
81 BrnucanHble 1 OIMCaHHBIE bubnuoreka [JOK
YETBIPEXYTOJIBHUKU https://m.edsoo.ru/734d8ad9
82 Brmcannbie 1 onMcaHHBIC bu6mmoreka [JOK

YeThIPEXYTOJIbHUKU

https://m.edsoo.ru/aa6clad6



https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0
https://m.edsoo.ru/ccaee9b0
https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d
https://m.edsoo.ru/022e729c
https://m.edsoo.ru/84a32a80
https://m.edsoo.ru/734d8ad9
https://m.edsoo.ru/aa6c1ad6

CBoiicTBa U NPU3HAKY BIMCAHHOTO bubmuoreka [IOK
83 n
YEeTBIPEXYrOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ IPU3HAKU BIUCAHHOTO bubnuorexa [JOK
YEeTBIPEXYrOJIbHUKA https://m.edso0.ru/60435d9b
CBolicTBa U NPU3HAKY BIMCAHHOTO bubnuorexa [JOK
85 N
YEeTBIPEXYrOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MPU3HAKHA BIHUCAHHOTO bubnuoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3aumHoe pacnonoxeHue IByx bubnuorexa [JOK
OKPYXHOCTEN https://m.edsoo.ru/420d844e
B3anMHoe pacniosiokeHue 1Byx bubnuoreka [IOK
88 .
OKPYXHOCTEN https://m.edso0.ru/42da86f2
. bubmuorexa [JOK
89 Kacartne oxpyiocteit https://m.edsoo.ru/4cbf4ff9
. bu6mmoreka [IOK
%0 Kacartne oxpyiocteit https://m.edsoo.ru/52dcbe7d
o1 OO6mue KacaTenbHBIC K IBYM bubnuoreka [JOK
OKPY)KHOCTSIM https://m.edso0.ru/d2151a62
K 0 emMe
2 | "Vemtu serspéxyrominr bumiorera LOK
PexIT o https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuoreka [JOK
93
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo0.ru/74d89ab9
Kypca
94 [ToBTOpeHue u oboOIIeHNE. bubnuoreka [IOK

Pemenue 3anau, HIUTFOCTPUPYIOLINX

https://m.edsoo.ru/6d05bcd8
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CBsA3U MCIKAY PA3JIMYHBIMA TEMaMH
Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenue 3a1a4, WINTFOCTPUPYIOMINX

bubmmoreka [{OK

% CBSI3M MEXKY Pa3JIMYHBIMU TEMAMU https://m.edso0.ru/51013847
Kypca
[ToBTOpEHue u 06001IEHNE.

96 Pemrenue 3aga4, HIUTIOCTPUPYIOIINX bubnuoreka [JOK
CBSI3U MEXy Pa3IuYHbIMU TEMaMHU https://m.edso0.ru/248181a0
Kypca
[ToBTOpEeHME 1 0600IIEHNE.

97 Pemenue 3ana4, WILTIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXy Pa3IudHbIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHME M 0000IIECHNE.

98 Pemenue 3ana4, WILTIOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/6a69702b
Kypca
[ToBTOpEeHME M 000OIIECHNE.

99 Pemenue 3a1a4, WILTIOCTPUPYIOIINX bubnuoreka [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMAMU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpEeHME M 000OIICHNE.

100 Pemenue 3ana4, WILTIOCTPUPYIOILIUX bubmuoreka [JOK
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/7942fc3c
Kypca

101 HToroas koHTpoJbHas paboTa Bubmmorexa LIOK

https://m.edsoo.ru/c2695c10
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[ToBTOpenue u oboOIIeHNE.

102 Pemrenue 3aaa4, WUTIOCTPUPYIOMINX 1 bubnuorexa [JOK
CBSI3U MEXy Pa3Iu4HbIMU TEMaMHU https://m.edso0.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME



https://m.edsoo.ru/b4981045

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 CuHyc, KOCUHYC, TAHT€HC YTJIOB OT 1 bubnuorexa [JOK
0 mo 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuoreka [JOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
bu6moreka [IOK
) 1
3 OPMYIET IPHBCHCHHIA https://m.eds00.ru/98813486
bu6moreka [IOK
4 D 1
OPMYIIBI TIPUBEICHHSI https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronpaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
eOpEMa CHHYCOB https://m.edso0.ru/820ebf06
bubmuoreka [JOK
8 T 1
eOpeMd CHIyCOB https://m.edso0.ru/000dd68f
Pemenue npaktuyeckux 3auad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmorexa HOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Penienne npaktruueckux 3aaay ¢
bu6mmoreka [JOK
10 UCII0JIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPECMbI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne npakruyeckux 3amad ¢

11 HUCIIOJIB30BAaHUEM TCOPEMEI bubmmorexa [JOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemrenne npakruyeckux 3amad ¢
12 HCIIOJIE30BAHUEM TEOPEMEI bubmorexa HOK
p https://m.edso0.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl
13 JII)sI IUIOIIA I/I:I)T e oan})miay bubmmorera [JOK
g HHazu Tpeyr ’ https://m.edso00.ru/009bf17e
napajuiesorpamMmma
Tpuronomerpuyeckue GopMyiIbl
14 JI;;{ ILJIONIA, I/l:I)T e oanf)mrl)cay bubmorera [JOK
a tHazu Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiesiorpamMmma
Tpuronomerpuyeckue GopMyIIbl
15 JI;;{ IUIOIIIA, I/l:I)T € oan})mr;ay bubmorera [IOK
A tHazu Tpeyr ? https://m.edsoo.ru/c9e4273f
napajuiesorpaMmma
Tpuronomerpuueckue ¢GoOpMYyIIbI
16 JI1);{ IUIOIIIA, I/II)T € oan:miay bubmorexa OK
A tHam Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpaMmma
bu6mmoreka [JOK
17 ®opmyna I'epona https://m.edsoo.ru/ad8e9d59
bu6mmoreka [JOK
18 (6)) r
OpMyla 1 epota https://m.edso0.ru/8fb80467
bubnuoreka [JOK
19 (6)) r
OpMyla 1 epota https://m.edso0.ru/03b9324c
20 dopmyra IIOIIAIU BBIITYKIOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 dopmyrna IIIOIIAIU BBIITYKJIOTO bubnuoreka [IOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

22 "Pemenue TpeyrojbHUKOB" https://m.edso0.ru/71316455
23 Xop.sl ¥ T10TI00HBIE TPEYTOJILHUKA bubnuorexa [JOK
B OKPY’KHOCTH https://m.edsoo.ru/dee5h11d
24 Teopema 0 IpOU3BEAECHUN OTPE3KOB bubnuorexa [JOK
XopXa https://m.edso0.ru/9a6b9583
o5 Teopema 0 IpoON3BEAECHUN OTPE3KOB bubnuorexa [JOK
XopXa https://m.edso0.ru/3280910d
26 Teopemsl 0 mpousBeAeHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 MPON3BENCHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema o kBajpaTe KacaTeabHOM bubnmorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpaTe KacaTeIbHON Bubmmorexa [JOK
https://m.edsoo.ru/d6df6c82
30 Teopembl UeBbl 1 Menenas Et?[?s?;l;féigr(jllé 218dfa
31 Teopembl UeBsl 1 Menenas Et?{i?/l;lr?wf(;?)gﬁll; 63c1be
32 Teopembt UeBsl 1 MeHnenas Et?i?;;f;iggilamaag
bubnunoreka [JOK
33 Homsite o romoretit https:// m.edsoclf ru/14e624fd
34 KonTponeHas paboTa o teme bubnuoreka [IOK
"IToroOue TpeyronbHUKOB" https://m.edso0.ru/15177855
35 VYpaBHeHHE NPSAMOIN Ha MIIOCKOCTH. bubnunoreka [JOK

VYrnoBoit K03hGUIHUEHT U

https://m.edsoo.ru/2dcfad6b
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CcBOOOIHBIN YJIEH, HX
F€OMETPUUYECKUN CMBICIT

YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

VYrn0oBoit K03 PUIHEHT U

bubmmoreka [{OK

36
CBOOOHEIN YIEH, X https://m.edsoo.ru/fa4fb1b3
F€OMETPUYECKUN CMBICIT
[TapannensHOCTH U
37 MEPIIEHINKYIAPHOCTE IPAMBIX bubnmorexa LOK
P g ? P https://m.eds00.ru/6d686658
(uepe3 yriioBoit K03pPuiKeHT)
bu6moreka [IOK
38 vy
DABHEHHE OKPYRHOCTH https://m.edso0.ru/1658a6fd
Haxoxnenue nepeceueHui
39 OKPYKHOCTEHN U IPSAMBIX B bubmorexa LOK
PYy# p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenue nepeceueHuit
40 OK HOCTEH U MPSIMBIX B bubmmorexa [OK
Py P https://m.eds00.ru/5777b234
KOOpJAMHATAX
dopmysia pacCTOSIHUSA OT TOUKH JI0 bubnuoreka [JOK
41 .
MpAMOM https://m.edsoo.ru/5ffdeecd
ITnomans mapasieirorpaMma B
42 KOO mniaTa; HOHHTI/IIC) 00 bubmmorexa [TOK
PA T https://m.edsoo.ru/19f84dae
OPHEHTHPOBAHHOM ILIOIIAIH
IIpumeHenne MeTo1a KOOPAUHAT B
43 npaKTI/IquKI/I-o I/ICT—ITI/I O]l:fHHHX bubmnorexa [IOK
p p P https://m.edsoo.ru/7b10a3a5
F€OMETPHUUECKHX 3a/1ayax
44 KonTposneHas paboTa o teme bubnuoreka [IOK

"Meton koopauHar"

https://m.edso0.ru/b1271082
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bubmuoreka [JOK

45 B
CICTOPET Ha IHIoCKOCTH https://m.edsoo.ru/bd9a630e
CrnosxeHre ¥ BRIYUTaHUE BEKTOPOB
46 — MpaBuUJIa TPEYroJIbHUKA U bubmorera [JOK
P peyr https://m.edsoo.ru/193ca346
napajuiejorpamma
CrnosxeHre ¥ BRIYUTaHUE BEKTOPOB
47 — MpaBWJia TPEYroJbHUKA U bubmorexa HOK
P peyr https://m.edsoo.ru/01d8e6al
napajuiesorpamMmma
48 YMHOXeHHEe BEKTOpa Ha YUCIIO brmmorexa [OK
P https://m.edsoo.ru/e540d478
bu6moreka [IOK
49 K
OCOPAWHATHL BeKTopa https://m.edsoo0.ru/2278518f
CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB,
50 HOYXEHHE BEKTOpa Ha YKCIIO B bubamorexa [JOK
™ P https://m.edso0.ru/c492667b
KOOpJAMHATAX
CrnoxxeHue ¥ BRIYUTAHUE BEKTOPOB,
51 HOYXEHHE BEKTOpa Ha YKCIIO B Bubmmorexa [JOK
™ P https://m.edso0.ru/2560ab87
KOOpJAMHATAX
59 [IpuMeHeHrne BEKTOPOB B (PU3HKE, bubnuoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubnmuoreka [JOK
Paznoxxenust BEKTOpOB 10 6azucy https://m.edso0.ru/757b9b30
54 [Tonsitre o 6a3uce (Ha MIOCKOCTH). bubnnoreka [JOK
Paznoxxenust BEKTOpOB 10 6azucy https://m.edsoo.ru/cfe5295e
55 [Tonsatue o 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
PaznoxeHust BEKTOpoB 1o 0azucy https://m.edsoo.ru/e1a50237
56 CkansipHO€ Mpou3BEICHUE bubnunoreka [JOK

BCKTOPOB, FCOMCTpI/I‘-IeCKI/Iﬁ CMBICJI

https://m.edsoo.ru/afb9a2a0
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U BBIPAKECHUE B JIEKAPTOBBIX
KOOpJMHATaX

JAucTpuOyTHBHOCTH CKAJISIPHOTO

bubmmoreka [{OK

o7
IIPOU3BENCHUS https://m.edsoo.ru/Obcd3387
58 CkansipHO€ MPOU3BE/ICHUE U bubnuorexa [JOK
IPOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHne CKaapHOTro
59 HpOI/I3BC CHUS BeKTl()) OB JIJISI brommorexa [OK
P A PoB A https://m.edsoo0.ru/9d7b1240
HaxOJICHUS JITUH U YTJIOB
[IpuMeHeHne CKansIpHOTO
60 MIPOU3BEACHUS BEKTOPOB ISt bubnmorexa [JOK
p a poB 2t https://m.eds00.ru/99791584
HaxOXXJICHUS JITUH U YTJIOB
[IpuMeHeHne CKansIpHOTO
61 MIPOU3BEACHUS BEKTOPOB ISt Bubnmorexa [JOK
P A pos 2 https://m.edso0.ru/894c1248
HAaxOKJICHU JUIMH U YIJIOB
Pemrenne reometprueckux 3amad ¢
62 MTOMOIIBIO CKAJISIPHOTO Bubmmorexa [JOK
o P https://m.edsoo.ru/e572abc0
MIPOU3BENCHUS
Pewrenne reomerprueckux 3aaad ¢
63 MTOMOIIIBIO CKAJIIPHOTO bubmorexa HOK
P https://m.edsoo.ru/75a5e4a7
MPOU3BENCHUS
64 KonTtponbHas pabota no teme bubnunoreka [JOK
"Bekrops" https://m.edso0.ru/55678a9d
65 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edso0.ru/2517463d
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67 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/a16f6e98
69 Ywucro 1 v ITMHA OKPYKHOCTH bubmorexa LHOK
https://m.edsoo.ru/78b4dc48
70 Ywucro 1 v ITMHA OKPYKHOCTH brbmmorexa [OK
https://m.edsoo.ru/825e73c7
71 JInvHa 1yru OKpyKHOCTH bubmmorexa LOK
https://m.edso0.ru/3c2983f9
bubmuorexa [JOK
72 Jloniia SyrH OKpYIKHOCTH https:// m.edso;.I ru/4eb62ffb
bubmuorexa [JOK
73 Pauatiiias Mepa yra https:// m.edso;I ru/d3b68dca
bubnuoreka [IOK
74 Pauatias Mepa yria https:// m.edsoé.I ru/e97f0369
75 [lnomane Kpyra u €ro 3J€MEHTOB bubnuoreka [JOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [lnomane Kpyra u €ro 3J1€MEHTOB bubnuoreka [JOK
(cexTopa u cerMeHTa) https://m.edsoo0.ru/10a2b760
77 [lnomane Kpyra u €ro 3J1€MEHTOB bubnunoreka [JOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruncnenue nepuMeTpoB u
78 iomaaen Guryp, BKIFOYAIOIINX bubmnorexa [IOK
>EMeHTHI Kpyra https://m.edso0.ru/1f673d06
Brruncnenue nepumMeTpoB u
79 iouiaaen (pnryllzz)), BKJHIz)‘IaIOH.II/IX bubmiorexa LIOK

3JIEMEHTHI Kpyra

https://m.edsoo.ru/a4bcd171
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Kontponsnas no teme "Jlnuna

bubmuoreka [JOK

80
OKPY>KHOCTH U IIOIIaab Kpyra" https://m.edso00.ru/0353e638
bubmmoreka [{OK
81 Hentpanbuas cummerpus https://m.edsoo.ru/e63ff8f2
82 [leHTpanbHO-CUMMETPUYHBIE bubnuorexa [JOK
burypsl https://m.edsoo.ru/5dbbfd1f
bubmmoreka [{OK
IT
83 OBOPOT https://m.edso0.ru/a59548ae
bubmmoreka [{OK
84 Ocepast cnmmeTpus https://m.edsoo.ru/de5f1903
[ToBTOpEeHME 1 0000IIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3M MEXKY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/46bcel28
Kypca
86 @uUrypsl, CHMMETPUYHBIE bubnuoreka [JOK
OTHOCHUTEIILHO HEKOTOPOM OCH https://m.edso0.ru/a6b0094b
. bu6mmoreka [IOK
87 I1
APAJLICIILHIH TICPEHOC https://m.edso0.ru/3b681983
88 IlousiTre OABMKEHUS U €T0 CBOMCTBA bubmorera [JOK
A https://m.edsoo.ru/4bda89ea
bu6mmoreka [JOK
89 Papencto guryp https://m.edsoo.ru/aba7d464
[IposiBIeHNsT CHMMETpPUH B
90 MIPUPOJIE, KUBOIIUCH, CKYIIBIITYPE bubmorexa HOK
PHPOJIE, » CKY, ype, https://m.edsoo.ru/92b823fd
aApXUTEKType
o1 KoMno3unun nrxeHui bu6mmoreka [JOK

(mpocreiimue npuMepsl)

https://m.edsoo.ru/2a4a2ha8
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[ToBTOpenue u oboOIIeHNE.
Pemenue 3a1a4, HILTFOCTPUPYIOMINX

bubmuoreka [JOK

92 CBSI3U MEXy Pa3Iu4HbIMU TEMaMHU https://m.edsoo.ru/efefea93
Kypca
[ToBTOpenue u oboOIIeHNE.

93 Pemenue 3ana4, WILTFOCTPUPYIOIINX bubnuorexa [JOK
CBSI3U MEXY pa3IuYHbIMU TEMAMU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEenue u 06001IEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIINX bubmuorexa [JOK
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/54d14267
Kypca
[ToBTOpEeHME 1 0000IIEHNE.

95 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3M MEXY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/a78455¢c5
Kypca
[ToBTOpEeHME M 000OIIECHNE.

96 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnmuoreka [JOK
CBSI3U MEXKY Pa3IMYHBIMU TEMAMU https://m.edso0.ru/2e7695cf
Kypca
[ToBTOpEeHME M 000OIICHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuoreka [JOK
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edso0.ru/6383d98a
Kypca
[ToBTOpEeHME M 000OIICHNE.

08 Pemrenue 3aaau, HIUTIOCTPUPYIOMINX bubnunoreka [JOK

CBSI3U MEX/Y pPa3IMUYHBIMU TEMaMHU
Kypca

https://m.edso0.ru/89c5365f
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[ToBTOpenue u oboOIIeHNE.

99 Pemrenue 3aaa4, WUTIOCTPUPYIOMINX 1 bubnmoreka [JOK
CBSI3U MEXy Pa3Iu4HbIMU TEMaMHU https://m.edsoo.ru/Odcedafl
Kypca
[ToBTOpeHue u 06001ICHNE.
Pemenue 3ana4, WILTFOCTPUPYIOIINX bubnuorexa [JOK

100 1
CBSI3U MEXy Pa3IUYHbIMU TEMaMHU https://m.edsoo.ru/27b735e9
Kypca

bubmmoreka [{OK

101 Hrorosas koHTposbHAs paboTa 1 httos://m. edsoo.ru/073bcf5d
[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3ana4, WILTFOCTPUPYIOIINX bubmuorexa [JOK

102 1
CBSI3U MEXy Pa3IudHbIMU TEMaMHU https://m.edso0.ru/1852817¢
Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

I'eomerpus

6.1

PacniozHaBaTh HM3y4yeHHBIE T€OMETpUYECKHE (QUIYphl, ONPENENATh HX
B3aUMHOE€ pAacloJIoKEeHHe, H300paxkaTb TIeoMeTpuuecKkue (UTypHl,
BBITIOJIHATD YCPTCIKU IO YCIIOBUIO 3aJa4H. I/I3M€p$ITI> JIMHEHWHEBIE U YIJIOBEIC
BennuuHLL. Pemars 3aaa4u Ha BBIYMCJICHUC JJIUMH OTPE3KOB W BCIMYHH
YTJIOB

6.2

Jenate TpyOyr0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIUYHH IMPEIMETOB B
peanbHOM KU3HH, pa3MEPOB NMPHUPOAHBIX 00BEKTOB. PasnuuaTte pasmepbl
ATUX 00BEKTOB IO TOPSIKY BETUINHBI

6.3

CTpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4am

6.4

[Tonb3oBaTbcsi MpU3HAKAMHM PABEHCTBA TPEYTrOJIbHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOWCTBAa PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PELICHUU
3a1au

6.5

[IpoBoauTh JIOTUYECKUE paccyxeHus c HCII0JIb30BAHUEM
reOMETPUUECKUX TEOPEM

6.6

Ilonp30BaThCs IIpU3HAKaMH pPaBCHCTBA NPAMOYI'OJIBHBIX TPEYIOJIbHUKOB,
CBOMCTBOM MCAHUAHBbI, HpOBCI[éHHOfI K THIOTEHY3€ IPAMOYIOJbHOI'O
TPEYroJbHUKA, B pCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

Onpenenars NapauieNbHOCTh NPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
obpa3yer ¢ HMMHU cekymas. OnpeaensiTh MapalIebHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSMOM O TO4YeK
JIpYrou npsiMoun

6.8

Pemars 3agaumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYHCJIICHUA U HAXOJUTh YMCIIOBBIC U 6YKB6HHI>IC 3HAa4YCHUA
YrJIOB B TCOMETPHUUYCCKUX 3adavdaxX C HUCIOJIb30BAHUCM CYMMbI YIJIOB
TPEYIrOJIbHUKOB U MHOTOYT'OJILHUKOB, CBONCTB YIJ10B, O6pa3OBaHHBIX npu
epeCCUCHUN ABYX  MAPAJUICIIBHBIX  IIPAMBIX CCKyIJ.ICﬁ. Pemarsn
MPaKTUYCCKUC 3a/1aY1 Ha HAXOKJACHUC YI'TIOB

6.10

Bnagers MOHATHEM I€OMETPUYECKOTO MECTA TOUEK. YMETh ONPENENIATH
OUCCeKTpUCY yIia M CEepeAMHHBIH TNEpPHEeHIUKYISp K OTPe3Ky Kak
TF€OMETPUYECKHUE MECTa TOUEK




6.11

DOopMyIMpPOBATH ONPEIEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JAAMETpa
OKPYXXHOCTH, II0JIb30BAaTbCs HX CBOWCTBAMHU. YMETb NPHUMEHATH OTHU
CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Bnaners noHATHEM ONKUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHtp. llomp3oBaThesi (hakTamMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYrOJbHUKA IIEPECEKAIOTCsl B OJIHOM TOYKE, U O TOM, YTO
CEepEOUHHbBIC IEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS
B OJTHOM TOYKE

6.13

BitageTs nmoHsATHEM KacaTeJIbHON K OKPYKHOCTH, IIOJIB30BAaThC TEOPEMOU
0 MEPHEHIUKYISIPHOCTH KACATEIBHON M paJuyca, IPOBEIEHHOTO K TOUYKE
KacaHus

6.14

ITonp30BaThCs HpOCTCfIIHHMPI reoMETpUICCKNMHA HCpaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE MOCTPOEHUS C IOMOIIBIO IIUPKYIIS
U JIUHEUKHA

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

I'eomerpus

6.1

Pacno3naBate OCHOBHEIE BHUbI quBIpéxyFOHBHI/IKOB, nX DJSJIEMCHTHI,
M0JIH30BaThCI UX CBOMCTBAMH IIpu pCUICHNH I'€COMETPUUCCKUX 3aaa4

6.2

[IpuMeHsTh CBOKCTBA TOUYKH MEpeceueHuss MeaH TPeyroabHUKa (LIeHTpa
Macc) B pelIeHUH 3a]1a4

6.3

Bnagerp mnoHsTHEM CcpegHEl JMHUM TPEYroJibHUKa W Tpamnenuw,
MPUMEHATh KX CBOWCTBA MpPU PEHICHHMH T€OMETPUYECKUX 3ajad.
[Tonb3oBatbest Teopemoit Daneca U TEOPEeMON O MPOMOPIIMOHATBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIICHUs MPAKTHUECKUX 33124

6.4

HpI/IMCHHTL IIPpU3HAKH Ioao ous TPEYTrOJIbHUKOB B PCUICHUN
TCOMCTPUYCCKUX 3a1av

6.5

[Tonb3oBatbest Teopemoit Iludaropa ans pemieHUs TE€OMETPUUYECKUX H
MpaKkTUYeCKHX 3aa4. CTpOUTh MaTEMATUUYECKYIO MOJEIb B IPAKTUYECKUX
3a/1ayax, CaMOCTOSTENIbHO JIeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTAHBI

6.6

Bnagers noHATHAMHU CHHYCa, KOCHMHYCAa MW TaHI'€HCa OCTpOro yrijia
IpAMOYT'OJIbBHOTO TPEYrOJIbHUKA. Ilons30BaThbCAd 3TUMHU HOHATHIMM IJIS
PCHICHUA MMPAKTUYCCKUX 3adaY




6.7

Boruucasate  (paznuuyHbIMM - crioco0aMM) IUIOHIA[b TPEYroJIbHUKA U
IO MHOTOYTOJNIBHBIX  GuUryp (MOJB3ysch, TI€ HE0OX0IuMO,
KaJIbKYJIATOPOM). [IpuMEHATH MOJTyYeHHBbIE YMEHUS B MPAKTHUYECKUX
3aa4ax

6.8

BirageTe NMOHATHSAMM BIMCAaHHOTIO M LIEHTPAJIBHOI'O YIUIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XopJAaMu (CeKYyIIUMHU) U yIiie
MEK/ly KacaTeJIbHOW U XOPIOM IPU PELICHUH N'€OMETPUYECKHUX 3a/1a4

6.9

Biagete NOHATHEM  ONHMCAHHOIO  YETBIPEXYIOJbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a]a4

6.10

[TpuMeHsTH MOTy4YeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTh MaTeMaTHUECKUE
MOJIeNTH ISl 3a7ad pealbHOW KU3HH W TIPOBOIUTH COOTBETCTBYIOIIHE
BBIUMCIICHUS C IPUMEHEHUEM TIOJ00USN TPUTOHOMETPHUH (TIOJIB3YSCh, TE
HE00X0IMMO, KaJIbKYJISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (PYHKIMH OCTPBIX YIJIOB, HaXOIUTh C MX
MOMOIIIBIO  PA3JIMYHBIC AJIEMEHTHl MPSMOYrOJBHOTO  TPEYroJbHUKA
(«pemnieHre TPSIMOYTOJIBHBIX TPEYroJabHUKOBY»). HaxoauTs (C MOMOIIBIO
KaJbKYJISITOPA) JAJMHBI M YIIIbI U HETAOIMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM I HAXOXACHUS COOTHOIICHHM
MEXAYy TPUTOHOMETPUYECKUMU BETMUYUHAMU

6.3

Hcnons30BaTh TEOpPpEMBbI CHHYCOB H KOCHUHYCOB [JIsI HAXOXICHUA
Pa3jIMIHBIX DJJICMEHTOB TPCYrOJIbHHUKA («pemeHne TpeyTOJ'ILHI/IKOB»),
IIPUMCHATDL UX IIPHU PCHICHUH I'COMCTPUYCCKUX 3a1a4

6.4

Brnagers mnoHsTHSAMH TpeoOpa3oBaHHS 1MOA00MS, COOTBETCTBEHHBIX
3JIeMEeHTOB ToJ00HbIX (uryp. [lonbp3oBaThcs cBoOMCTBaMH 1MOA00HS
MIPOU3BOJILHBIX (UTYp, YMETh BBIUUCIATH JUIMHBI U HAXOAWTH YIIIBI Y
noaoOHbIX Quryp. IlpuMeHaTs cBolcTBa MOA0OHMS B MPAKTUYECKUX
3a1ayax. YMeTh MPUBOJHUTH MPUMEPHI MOJOOHBIX GUTYpP B OKPYKAIOIIEM
MHpE

6.5

ITonp30oBaThCs TeOpeMaMu O HOPOU3BCACHUU OTPE3KOB XOpA, O
NMPOU3BCIACHUN OTPC3KOB CCKYIIUX, O KBAApATEC KacaTeJIbHOMN

6.6

ITonp30oBaThCs BCKTOpPAaMH, MIOHUMATL UX FCOMCTpI/I‘-IeCKI/Iﬁ n (pI/IBI/I‘-ICCKI/Iﬁ
CMBICJI, ITIPUMCHATDH UX B PCHICHUN T'COMETPUUCCKUX U (I)I/IBI/I‘-ICCKI/IX 3agad.




[IpumeHATh CKAIAPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHHS JUIMH U
YIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, NMPHUMCHATH €ro B
PCIICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada1

6.8

BitageTs NOHATHAMY IPABUIILHOTO MHOTOYT OJIBHUKA, JNIMHBI OKPYKHOCTH,
JUIMHBI JIyTU OKPY)KHOCTH M PaJUaHHON MEpPBI yIila, YMETh BBIYMCIATH
IUIOIIAAp Kpyra M ero 4acred. IIpumeHsATe NojgydeHHbIE yMEHUS B
IIPaKTUYECKUX 3aJ1a4ax

6.9

HaxomuTh ocu Wiy LEHTPHl CUMMETPHH (PHUTYpP, MPUMEHSTH IBHKCHHS
IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsTh NoTydeHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENU AJsl 3aJlad peaJlbHOM JKU3HH M IMPOBOJUTH COOTBETCTBYIOILKE
BBIYMCIIEHUS C IPUMEHEHHEM 0100 TPUTOHOMETPUUYECKUX (DYHKIUMH
(momB3ysICh, Iie HEOOXO0IMMO, KAJIbKYJIATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COJeP:KAHUSA
6 I'eomerpus
Havanphble nmoHsTus reomerpuu. Touka, mpsmMas, OTpe3oK, Jyd. Yroia. Bunuel
6.1 yrioB. BepTukanbHble W CMEXHbIE YIibl. buccekrpuca yria. JlomaHnas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa oceBoil cummeTpuu. [Ipumepnt
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OCHOBHBIE TIOCTPOEHHUSI C TOMOILIBIO LUPKYIS M JUHEHKU. TpeyrojbHUK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W PAaBHOCTOPOHHMHM  TpeyroiabHuUKU.  HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa U MpHU3HAKU paBHOOEApPEHHOTo TpeyrojdpHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJHHUKOB
6.6 CBolicTBa W MPU3HAKK MapaJUIeIbHBIX MpsAMbIX. CyMMa yrioB TPEyroJbHHUKA.
' BaemHue yriel TpeyrojbHUKa
[IpsimoyronpHbli  TpeyroiabHUK. (CBOWCTBO  MEAHMaHbl  MPSIMOYTOJBHOTO
6.7 TPEYrOJbHUKA, MpPOBENEHHOW K  rumorteHyse. llpu3Haku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSAMOYTrobHBIN TPEYroJbHUK ¢ yriioM B 30°
HepaBeHncTBa B reoMeTpyuM: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopeMa o OojbIIeM yrie U OOJBIIEH CTOPOHE TPEYroJbHUKA.
IlepnenuKyIssp 1 HAKJIOHHAS
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W CEpeIMHHBIN
' NEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb U KpYT, XOpZla U AUaMETP, UX CBOMCTBA. B3auMHOe pacnosoxeHue
' OKpY’KHOCTH U npsiMoii. KacarenbHast 1 cekylas K OKpyKHOCTH
6.11 OxpyXHOCTb, BINMCaHHas B Yroi. BnucaHHas M ONMCaHHAs OKPYKHOCTH
' TPEYroJIbHUKA
8 KIIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyroybHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronabHUK, poMO, KBapaT, UX MPU3HAKU U CBOWCTBA




6.3 Tpaneuus, paBHoOOKasi Tpamemus, e€ cBOicTBa M npu3Haku. IpsMoyronbHas
Tpaneuus
6.4 Meron ynBoenuss meauanbl. LlenTpanbHas cummerpus. Teopema Daneca u
' TEOpEMa O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [lomobue TpeyrompHuKoB, Kod(pdunument mnonodus. IlpusnHaku momodOus
' TPEeYroJabHUKOB. [IpuMeneHune nogo0us npu penieHny NpakTUYeCKUX 3a1a4
6.7 DopMyITbl IS TUIOIIAAHN TPEYroJIbHUKA, apajlieorpaMma, poM0Oa 1 Tpanenum
6.8 CpoiictBa 1uomaneil reomerpudyeckux ¢uryp. OTHoIIeHHE IUIOIIAJEH
' HO00HBIX GUTYD
6.9 Brruncnenue miomanei TpeyroJbHUKOB W MHOTI'OYTIOJIBHMKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu penienun
' MPaKTHYECKHX 33719
CuHyc, KOCHHYC, TAaHI€HC OCTpPOro yria MpsMOYTrOJIbHOIO TpPEyrojabHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUrOHOMETpHUYeCKHe (YHKIIHUU
yrioB B 30°, 45° u 60°
6.12 BrrcanHble U LEHTpajbHBIE YIUIbI, YTOJ MEXKIY KacaTelbHOW U XOPJIOM. YTkl
' MEXIY XOpJIaMH U CEeKyITUMU
6.13 Brnucannbie 1 onMcaHHbIE YETHIPEXYTOJIbHUKN
6.14 B3anMuoe pacnioniockenre IByX okpykHocted. Kacanue okpyxxkHoctei. O61mme
' KacaTelbHbIE K IBYyM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanresHc yrios oT 0 no 180°. OCHOBHOE TPUIOHOMETPUYECKOE
' TOXJIeCTBO. POPMYIIbI IPUBEACHHUS
6.2 Pemenue TpeyronbHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
' MPAKTUYECKUX 3a7a4 C UCTIOJIb30BAHUEM TE€OPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobOpazoBanue nomoowms. [logodre cCOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpousBeAEHUH OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEIACHUM OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, uinHa (MOAYJIb) BEKTOpPA, COHAMPABICHHBIE BEKTOPBI, MPOTUBOIMOJIOKHO
6.5 HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omnepanuu HaJ BEKTOpamMu. PaznokeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunatsl BekTopa. CkalsipHOE IMPOU3BENECHUE BEKTOPOB, NPUMEHEHHE IS

6.6 HAXOKJCHUS JUIUH U YIIIOB
JlexapTOBbl KOOpJAMHATBI HA IIOCKOCTH. YPAaBHEHHUs INPAMOM U OKPYKHOCTH B

6.7 KOOpAMHATAX, MepeceyeHne OKPYKHOCTEH W MpPSAMBIX. MeToJ KOOpAMHAT M €ro
MpUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['pagycHas u paguanHas Mepa yria, BBIYUCICHHE JUTUH JIyT

' OKPY)KHOCTE
6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa
6.11 JIBIDKEHUSI TUIOCKOCTH ¥ BHYTPEHHHE CHMMETpUH GUryp (dIeMeHTapHbIe

npencrasienus). [lapamnensHeiil nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
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

YMeHne onepupoBarb IMOHATHSAMHM: MHOXECTBO, IIOJIMHOKECTBO,
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 SBJIECHUH, IPU PEIIEHUH 331a4 U3 JPYTUX Y4eOHbIX
MIpEAMETOB

YMeHne onepupoBaTh MOHATHSAMM: OIPEIEICHUE, AKCHOMa, TEeOopeMma,
JI0Ka3aTelIbcTBO; YMEHHME pACIO3HAaBAaThb WCTHHHBIE W JIOXKHBIE
BBICKAa3bIBaHUS, IPUBOAUTH IPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI

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 YHCIIO, UPPAlMOHATIBHOE YHCIIO,
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 onepupoBaTh IMOHSATUSMHU: CTENEHb C IEJbIM IO0Ka3aTeleM,
apumMeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTeleHu OoJbIiie
€IMHUILIBI; YMEHUE BBITIOJHATH Pacu€Thl 1Mo (opMyiam, Mpeodpa3oBaHUs
HENbIX, IPOOHO-PAIMOHATBHBIX BBIPAXKEHUNH 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
O,Z[HOI>'I nepeMeHHoﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHE PpCUIATb JIMHENHBIE H KBaJApaTHBIC YpPAaBHCHMH, ,[[pO6HO'
paduOHAJIBHBIC YPABHCHUA C OJIHOM nepeMeHHoﬁ, CUCTCMbI BYX
JIMHEMHBIX ypaBHeHI/II\/’I, JIMHENHBIE HCpaBCHCTBA W HUX CHUCTCMBI,
KBaApaTHBIC U ,[[pO6HO'paI_II/IOHaJ'IBHBIC HCPaBCHCTBA C OJIHOM nepeMeHHoﬁ,
B TOM YHUCJIC ITPpU PCUHICHUU 3a/1a4 U3 APYIrUX MMPEAMETOB U MMPAKTHUYCCKUX
3ala4; YMCHHUC HUCIIOJIb30BATh KOOPAMHATHYIO IIPAMYIO U KOOPAUHATHYHO
IIJIOCKOCTB JJIsA I/I306pa)KCHI/I${ peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHAMU: (YHKIUS, rpaduk (QyHKIUH, HYIH
(GyHKIMH, TPOMEXKYTKA 3HAKOTIOCTOSHCTBA, MPOMEKYTKA BO3PACTAHMUA,
yObIBaHUs, HAauOoOJbllee M HaWMEHbIIee 3HAUYCeHUS (YHKLIWHU; YMEHUE
ONEpPHPOBATh MOHATUSAMH: TpsAMas MPONOPLUUOHAIBHOCTb, JIMHEHHAS
GbyHKuuMs, KBagpaTudHas QYHKIHS, oOpaTHas MNpPOTNOPLUHUOHAIBHOCTD,
napaboa, runep6os1a; yMeHue CTpouTh rpaduKku (yHKINH, HCIIOIB30BATh
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. IIOCJIEJOBATCIIBHOCTD,
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

YMeHue pemath 3ajaui pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOIEHTHI, I0JIH
Y 4acTH, ABM)KEHUE, paboTy, IEHY TOBapOB U CTOUMOCTb IOKYIIOK U YCIIYT,
HaJoru, 3afadyud M3 oO0JacTu YHpaBlIE€HUS JUYHBIMU U CEMEWHBIMU
(uHaHCaMM); yMEHUE COCTABJISAThH BHIPAXKEHUS, ypaBHEHUSI, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 33Ja4M, HCCIIEIOBATH IMOJYyYEHHOE pELICHUE H
OLIEHUBATh MIPABJIONOA0OHOCT NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue ornepupoBaTh NOHATHIMH: (PUTYpa, TOUKA, OTPE30K, TpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYTOJBbHHK, TPEYTOJIbHUK, PaBHOOCIPCHHBIH WU
PaBHOCTOPOHHUH  TPEYrOJBHUKH,  TPSIMOYTOJIBHBIH  TPEYroJIbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHUKA, YETHIPEXYrOJbHHK,
napajiesiorpaMMm, — poM0O,  TIPSIMOYTOJIbHUK,  KBaJpaT,  Tpamnelws;
OKPYXXHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
(dburypamu; yMeHue pemiath 3aJ1a41, B TOM YHCIIE U3 TIOBCEHEBHOM KU3HH,
Ha HAXOXXJCHHE I'eOMETPUYECKHX BEJIMYUH C NMPUMEHEHUEM H3yYCHHBIX
CBOMCTB uryp u (HhakToB

10

YMeHue omnepupoBaTh MOHATUSAMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEePHEHANKYISPHOCTD MPSMBIX, YTOJI
MEXIy MPSMBIMHU, MEPHEHAMKYISApP, 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

11

YMmenue OIICpHUPOBATh NOHATUAMMU: HJIMHA, PACCTOAHUC, YIOJI (BCJ'II/I‘H/IHa
yriia, CMHYC U KOCUHYC YyIJia TPCYTOJIBHI/IKa), mjiaomaab, YMCHUEC OLICHUBATDb
pa3MEpbl  MPEAMCTOB U 00BEKTOB B OKpYyXKarumeM MHpe; YMCHUC
IMPUMCHATDH (I)OpMyJ'II)I nepuMeTpa U miomaan MHOTOYT'OJIbHUKOB, NJIMHBI
OKPY’KHOCTHU n iomaaun Kpyra, o0bema MMpAMOYT'OJIBHOTO
HapaJiieJICrIicaa, YMCHHC MPUMCHSITH IMPpU3HAKA PaBCHCTBA
TPECYrOJIbHUKOB, TCOPEMY O CYMMC VIJIOB TpPCYroJIbHUKA, TCOPCMY




[Mudaropa, TPUTOHOMETPUYECKUE COOTHOIICHHUS IJISi BHIYUCICHUS JUINH,
pacCTOSIHUMI, TII0IIAAeH

12

YMmenue u300pakaTh IUIOCKME (QUTYyppl W HX  KOMOWHAaIuu,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIHCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMa KOOp/UHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHUCIIO, CKAJAPHOE IIPOM3BEACHHUE BEKTOPOB; YMECHHME HCIIOJIb30BATh
BEKTOPBI U KOOPJMHATHI JJIs IPEICTABICHUS JaHHBIX U PEIICHU 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEabHOM KU3HU

14

VYMmenne OINCpHUPOBATH TIOHATHUAMM: CTOJIOMKOBBIE U KPYrOBbIC JUarpaMMBbl,
Tabmuipl, cpeaHee apudMeTHYecKoe, MeauaHa, Haubosblliee |
HaMMEHbIee 3HAUYEHHs, pa3Max YHCIOBOTOo Habopa, yMEHHE W3BIICKAaTh,
WHTEPIPETUPOBATH M MPEOOPA30BhIBATH HHPOPMAIIHIO, TTPEICTABICHHYIO
B TaOJMIIaX ¥ HA TUarpaMMax, OTPaskarolyt0 CBOMCTBA U XapaKTePUCTUKH
pEATbHBIX TPOIECCOB U SBJICHUW;, YMEHHE PacIO3HABATh W3MCHUYHBHIC
BEJINYHUHEI B OKPYXKAIOIIEM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIIy4aWHBIM ONBIT (CIydalHBIN
9KCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CIIy4allHOTO OIIbITA, CIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaxXOJUTh  BEPOSATHOCTH  CIy4alHBIX COOBITHUH 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 IIPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITUH B OKPYXKAIOLIEM MHUpPE M B JKU3HHU; 3HAKOMCTBO C IOHITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YUCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHue BIOUpaTh IMOIX0IAITUN U3YISHHBI METO/T I peIIeHUs 3a/1a4H,
MPUBOAWTH IPUMEPHl MaTEMAaTHUECKHX 3aKOHOMEPHOCTEH B MPUPOJIC U
KU3HU, PAclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE,
OTIHMCHIBATh OTJENIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHA MAaTEMATHKHU KaK HayKH, IPUBOJAUTH MPUMEPHI MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




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

Kon IIpoBepsiemMblii 31eMeHT COepKaAHUSA
1 Yucna v BIYMCICHUS
1.1 HarypaneHbie u nensie yncina. [Ipu3Haky JenMMOCTH LEIbIX YUCEI
12 OOBIKHOBEHHBIC U JIECSITHUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIC MEPHOANICCKIE
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 ¢ nenbiM nokaszarenem. CTeneHb ¢ pallMoOHaIbHBIM NIoKa3aTeneM. CBolicTBa
' CTeNeHH
2.3 MHorousieHsl

2.4 Anrebpaunveckas 1po0b

ApubmMeTnuecknii KOpeHb HaTYpaJIbHOU cTereHu. JIecTBUs ¢ apupMETHIECCKUMHU

25 KOPHSIMH HATYpaITbHOM CTETICHH
3 VYpaBHEHHs 1 HEPABCHCTBA

31 Lenple w npoOHO-palMioHabHBIC ypaBHeHHS. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUi

39 Lensle um napoOHO-palMoHaIbHBIC HepaBeHCTBA. CHCTEMbI W COBOKYITHOCTH
' HEPABEHCTB

3.3 Penrenue TekcTOBBIX 3a1a4
4 YucaoBble ITOCIEA0BATEILHOCTH

4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3a4aHus MIOCIIEI0BATEIHLHOCTEN

4.2 Apudmerrueckas ¥ reoMeTpudeckas nporpeccuu. @opmyiia CiI0XKHBIX TPOIICHTOB

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.
HauOoubiiee u HauMeHblee 3HaueHHe (PYHKIUU Ha TPOMEXKYTKE
6 KoopanHaTsl Ha MpsIMO U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPIAMHATHI Ha MJIOCKOCTH

7 I'eomerpus




7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOTroyroJpHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BekTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCcTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






