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HOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3elOB ILIKOJIbHOW MaTE€MaTHKH,
MMEIOIIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWI M  B3aUMHOE  pACIIOJIOKEHHUE, OIUpaeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeabHy0 JUHUIO. LleHHOCTh M3y4yeHUsi reoMeTpUM Ha YPOBHE OCHOBHOIO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YYUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, POBOJUTH
paccyKIeHusi «OT TMPOTHUBHOTO», OTJIMYAaThb CBONCTBA OT MPU3HAKOB,
dopMynrpoBaTh oOpaTHbIe yTBep:kaeHUA. Ocob0e 3HaUeHue T0Ka3aTeNbHAs TUHUS
UMeeT I yrayOaEéHHOro U3y4eHUsI MaTeMaTHKY.

Llenbto n3yyeHus reOMETPUU SIBISIETCS MCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTHIECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  >ku3HU.  OOyuammuiics  JOJDKEH  HAay4YUTbCs  OMNPEIEesTh
rCOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IONIaJb  3E€MENBHOTO  y4YacTKa, pPacCYUThIBaTh  HEOOXOIUMYIO  JUTMHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTUUYECKOTO XapakTepa OOYyYaroUIUIiCs yUHUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYYEHHOI'O pe3yJbTaTa.

Oco6eHHOCTh YU4eOHOTO Kypca YITyOaEHHOT0 H3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOy4Yaroluecs He MPOCTO 3HAKOMSTCS C ONpPEACIEHHBIMU TOHSITUSAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIllecTBYIOINUE TEMbl IPOrpaMMbl 0a30BOr0 Kypca
TCOMETPHUH U3ydaroTcs Ha OoJiee riIy00KOM YpoBHE, a 00yJaromuecs mpuoOpeTaroT
YMEHHUSI, TMOMOTAOUME€ MM YBEPEHHO IPHUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTuKe, HO U B CMEXXHBIX MPEMETaX, Mpex /e Bcero Gpusnke u nHhopmaTke,
a TaK)Ke TMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1ad4.

CornacHo yuyeOHOMY J1aHy B 7—9 Kilaccax u3ydaercsi yriyOJE€HHbIN yueOHbIN
Kypc «l'eoMerpusi», KOTOpPbIA BKJIIOYAET CJIEAYIOINIME OCHOBHBIE pa3ielibl
comepxkanusi: «Hawama  reomerpum», «TpeyronbHukn», «OKpPYKHOCTbHY,
«Yetpipéxyronbaukny, «Ilogodue», «IneMeHTsl TpUroHomeTpumn», «lLmomaan», a
Takke «MeToa koopauHaTy», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» otBoautcs 306 yacoB: B 7 Kjlacce
— 102 yaca (3 yaca B Hezento), B 8 knacce — 102 vaca (3 yaca B Hezelnto), B 9 kjiacce
— 102 gaca (3 yaca B He/IelIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HayvaJsa reomerpuu

Hctopusi BO3ZHUKHOBEHUSI M pa3BUTUA reomeTpuu. HavanbHble NOHSTHSA
reomeTpuu. Touka, mpsiMas, OTpe3oK, jayd. llonstue 00 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUU.

B3anMHOE pacrnonokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocte W yroia. Bwuasl yrnos. HM3mepeHue BEIUMYMH YTJIOB.
BepTtukanbHbie U cMexXHBIE yribl. [lapanienbHble U NEepIEeHIUKYISPHBIE TIPSMBIE.
PaccrostHue ot Touku 10 nipsamMou. buccekrpuca yria.

Jlomanas. Buael nomansix. JiimHa nomanoi. MuoroyronsHuku. Ilepumerp
MHOTOyTOJbHUKA. [ToHATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpeaCTaBICHHUS O PaBEHCTBE (QUTYpP, HUX PACIOJIOKEHHH,
CUMMETPHHU.

[Ipocrenmme noctpoennsi. MTHCTpYMEHTBI JIs1 U3MEPEHUM U TIOCTPOEHHUIM.

TpeyroibHUKH

Buzael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHWE. Meauana, OwuccekTpuca ©  BbICOTa
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii W BTOpOW TMPU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOENpEHHBIC TPEYroJbHUKU M WX CBoHcTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTrodbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyroiabHuka. HepaBeHCTBO O NTMHE JTOMAHOM.

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

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapannenbHOCTH NPSAMBIX, UICTOPUUECKHE CBEACHHUS O nocTyJiare EBkimaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reomeTprn. CBONWCTBA M IPU3HAKA
napamienbHblX OpsiMbix. CyMMa yIJIioB TpeyrojibHUKa. BHemHue  yriibl
TpeyroibHuka. CymMmMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHUKA U CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Hakyn paBeHCTBa MPAMOYTOJBHBIX TPEYTOJBHUKOB. lleprneHaukynsap u
HakJI0HHasg. CBOMCTBO MEQWaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpamMoyronapHblii TpEYroapHUK ¢ Yriaom B 30°.

OxpyxHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJEMEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, 1MaMerp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYKHOCTU U
npsamoi. KacarenpHas u cexymas Kk OKpy»kKHOCTH. OKpy>KHOCTb, BIMCAHHAs B YTOJ.
IIpocreiime oCTpOEHUs ¢ IOMOIIBIO LUPKYJIS U JIUHEUKHU.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe TOYeK. lIpuMepsl reoMeTprudecKknux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yria u CepeIrHHbBIN NEPIEHAUKYISAP K OTPE3KY
KaK reoMeTpu4ecKkne mecta TodeK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKaA, €€
LEeHTp. MeTox reOMETpUYECKUX MECT TOUEK IIPU PELICHUU T€OMETPUUYECKUX 3a/ay.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STaIbl
3a/1a4M HA MOCTPOCHUS, pELICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIIACC

YeTbIpEXyroabHUKU

[TapamnenorpamMm, ero mnpusHaku © cBoiicTBa. [IpsMOyrojsbHHK, pPOMO,
KBaJipaT, UX NpPU3HAKK U CBOWCTBa. Tpamnernusi. PaBHOOenpeHHas Tpamemus, eé
cBoMcTBa U npu3Haku. [IpsMoyronpHas Tpanenus. CpenHss JUHUS TPANICLIUH.

CpenHss nuHUS TpeyrojabHUKa. Meros yIBOCHHMS MEIHAHbl TPEYrOJIbHUKA.
Teopema o nepeceueHU MEAUAH TPEYTOJIbHUKA.

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

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt moaoous. Ilpusnaku momoOus
TpeyrodbHUKOB. [IpuMeHenne momo0usi TpU pEHICHUH TEOMETPUYECKUX W
MPAKTHYECKUX 33/1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTOJIbHUKA, TapalljieiorpaMMa, poMoa u
tpanenun. [Inomanu momo6HeIX ¢puryp. OTHOIIEHNE TIOMAACH TPEyTrOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 33/1a4.

JJIeMeHThl TPUTOHOMETPHUH

CuHyc, KOCHMHYC, TaHT€HC M KOTAHIE€HC OCTPOro yrjia MNpsIMOYTOJIBHOTO
TpeyroibHuka. Tpuronomerpuueckue ¢ynkuun yrioB B 30°% 45° u 60°.
[IponopuroHaibHBIE OTPE3KHU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTroJbHUKHU, CBI3AHHbIE ¢ OKPY’KHOCTHIO



BnucanHbIe 1 IEHTpaJIbHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOPJAOH. YTIIbI
MEXKIy XOpJaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YEThIPEXYrOJbHUKHA. (CBOMCTBA W NPU3HAKUA BIHCAHHOTO
YETBIPEXYTOJBHNKA. B3auMHOE pacmnosiokeHHe IBYX OKpykHocTel. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Penienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. dopMysbl  MPUBEACHHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pelienne 3aiau
T€OMETPUYECKON OMTHKH.

Tpuronomerpuyeckue dbopmynbl s IJIomaau  TPEYroJbHHKA,
napajiesiorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

ITono0me TpeyroiLHUKOB

Xop/ibl ¥ TO00HBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema o Ipou3BeAeHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIINX, TEOpEMA O KBaApaTe
KacatesnbHOU. [IpuMeHeHne npu peleHny reoMeTpruieckux 3aaad. TeopeMbl YeBsl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHUE MPSMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(GUIMEHT U CBOOOHBIHI
YIeH, UX TeOMETpUYecKuid cmbici. [lapanneapbHOCTs U NEPHEHIUKYJISIPHOCTH
IPSAMBIX (Yepe3 YriIoBor K03 OHUITUEHT).

VYpaBHeHue okpykHOCTH. Haxox1eHne nepeceuyeHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHatax. @dopmyna pacCTOsHHS OT TOYKM J0 mpsamou. I[liomans
napajjienorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[H.
[IpuMeneHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4ax.

BekTopsl

Bektopsl Ha minockoctu. ClOKEHHME M BBIYMTAHUE BEKTOPOB — MpaBUia
TpPEeyroibHUKA U NapaiesorpaMmmMa. Y MHOXKEHHE BeKTopa Ha unciio. KoopauHatsl
BekTOopa. CJOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO B
koopauHatax. [IpumeneHne BeKTOpoB B PU3HKe, LIEHTP MaccC.

[lonsitue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO 0Oaswucy.
CkansipHoe IpPOU3BEJICHHE BEKTOPOB, T'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JNEKapTOBbIX KoopAuHATax. JIMCTpUOYTUBHOCTH CKaJIPHOTO ITPOMU3BEIICHUS.
CkamgpHoe TpOM3BEICHUE U mOpoenupoBaHue. lIpumMeHeHue CKaISIPHOTO



[IPOM3BEICHUSA BEKTOPOB Ul HAxXOXACHUA [JIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IOMOILBIO CKAIIPHOI0 IPOU3BEICHUS.

JAnvHa OKPYKHOCTH M IUIOIIAABL Kpyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. ['paycHas u paguaHHas
Mepa yrIja, BBIYMCICHUE IJIUH AYyr OKpyxkHocteu. I[lmomans kpyra, cekropa,
cermenTa. Mctopuueckue cBeZieHUs1 00 U3MEPEHUU JITTUHBI OKPY>KHOCTHU U IJIOILAN
Kpyra.

JIBHKeHMS TJIOCKOCTH

HenTtpanbuass cummerpusi. LlenTpanbHo-cumMmMmeTrpuunbie Gurypsl. [1oBoporT.
OceBas cummetpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBeHctBOo Quryp. IlposBieHus
CUMMETPUHU B IPUPOJAE, KUBOIMCH, CKYJIBOTYpE, apxurekrype. Kommnosunuu
IBUKEHUH (mpocTeiimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.

INTAHUPYEMBIE PE3VJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS MPOTPaMMbl [0 MAaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOTO BOCIIUTAHUS:

MPOSBJICHUEM HHTEpeca K TMPOLNIOMY M HACTOAIIEMY POCCHMCKOH
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOIIEHHWEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTEMAaTUKOB M POCCHMCKOM MaTEMATHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTIKEHUH B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 M IYXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEHN T'paKJIlaHWHA U peaIu3allid €ro
mpaB, TPEICTABICHUEM O MaTEeMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLIEAYyp Tpa)xaaHCKOro obuiectBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHCHUEM JOCTHIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJIbHO-3THYECKUX MPUHIHIOB B IESITEIBHOCTH YUYEHOTO;

3) TPYAOBOr0 BOCIIMTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3aJad
MAaTEMAaTHYECKOW HAIPABICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHusl Ha MPOTSIKEHUHM BCEU MKU3HU JIsI YCHEIIHOW MpodheCcCHOHATBHOM
NEATeNIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U



MMOCTPOCHUEM WMHJUBUAYAIBHOU TPaeKTOpUN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CIIOCOOHOCTBIO K  OMOIMOHAJLHOMY W  ACTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajlau, pEUICHUM, pacCyKJACHUN, YMEHUIO BHJIIETh
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) ueHHOCTEi HAYYHOI0 MO3HAHMS:

OpUCHTAIlME B JCATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJLI U
oOliecTBa, MOHUMAaHUEM MAaTEMATHYECKOW HayKh Kak cepbl UeT0BEUYECKOM
NeSATeNIbHOCTH, ATAroB €€ pa3BUTUS M 3HAUYUMOCTU JIJIi PA3BUTHUS LIMBUIIU3AIUHY,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKA M MaTeMaTHYE€CKON KyJIbTYpPOHl KakK CPeICTBOM
MO3HAHMS MUpPa, OBJIaJICHUEM HaBbIKAMU UCCJICIOBATEIILCKOMN JEATEIbHOCTH;

6) ¢uzmyeckoro BocnuTaHus, GopMHUPOBAHMS KYJbTYPbI 30POBbSI U
IMOIMOHATBLHOTO 0JIAroNmoJIyqus:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUYECKHE 3HAHUS B HWHTEpPEcax CBOETO
3MI0POBBS,  BEICHHUS  3JI0POBOTO  0Opa3a  KuM3HU  (3I0pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qu3nyeckKas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTUUeCKIX 3HAHUM ISl pEelIeHUs 33714 B
00JIaCTH COXPAaHHOCTHU OKPYXKAIOUIEH Cpe/bl, MIaHUPOBAHUS MMOCTYIIKOB M OIEHKH
UX BO3MOXKHBIX TTOCJIE/ICTBUM JJIsI OKPY>KAIOIICH Cpelibl, 0CO3HAHUEM TII00ATBHOTO
XapakTepa IKOJIOTHYECKUX MPOOJIeM U MyTel UX pPelIeHus;

8) ajanTanuM K M3MEHAWIIUMCS YCJIOBUSM COUMAJIBHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YUCIIE
YMEHHUE YUYUTHCA y JAPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOIMMOCTHIO B (DOPMHUPOBAHWH HOBBIX 3HAHUU, (GOPMYIHPOBATH UICH,
MOHATHSA, TUIOTE3bl 00 0OOBEKTaX U SIBICHUSIX, B TOM YHCII€ paHEE€ HEU3BECTHBIX,
OCO3HaBaTh JCPUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHUMAEMble pELICHUs U JEUCTBUS, (POPMYIMPOBATH U OLICHUBATH PUCKU U
MOCIEACTBUSA, POPMHUPOBATH OTIBIT.



METAINPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe OCBOEHUS MPOrpaMMBbI 10 MAaTEMAaTHKE HAa YPOBHE OCHOBHOTO
oO1iero oopa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3YIOIIHECS OBJIaJICHUEM YHHBEPCATLHBIMU
MMO3HABATEIBHBIMU  JIEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATHBHBIMH
JEHCTBUSAMHU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3zoBble JJornueckue NecTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUH MEXKAY TOHATUAMH, (OPMYIUPOBATH
OTpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK Kiaccudukaimm,
OCHOBaHUS JIJIs1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (QopMyaupoBaTh W  IPeoOpa3oOBBIBATh  CYXKJICHHUS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIC;

BBISIBIIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAONIONEHUAX U YTBEPKACHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JienaTh BBIBOJBI C MHCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

pa30bupaTh J10Ka3aTelbCcTBA MATEeMAaTHUYECKUX YTBEPKICHUM (IpsIMble U OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOSTENBHO JIOKAa3aTeNIbCTBA MAaTEeMAaTHUYECKUX
(dakToOB, BBICTpaWBaTh APTYMEHTAILMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHSITh METOJ MaTeMaTUYeCKON WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BapUAHTOB pPEIICHUS, BRIOUPATh HanboIee MOIXOISAIINI ¢ YIETOM CaMOCTOATEIBHO
BBIJICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue 1eUCTBUA:

UCIIOJIB30BAaTh BOIMPOCHI KaK MCCJIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHE  MPOTUBOpPEYHE,  MPoOIeMYy,
CaMOCTOSAITETILHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIMI0, MHEHUE;

OPOBOJIUTh IO CAMOCTOATENIBHO COCTAaBICHHOMY IIJIaHY SKCHEPUMEHT,
HCCIIEIOBAHUE T[I0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH O0BEKTOB MEXY COOOI;

CaMOCTOSITEIbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yjibTaTaM
MPOBEAEHHOTO  HAOIOJICHMS, HUCCJIEAOBaHUSA, OSKCIEPUMEHTA,  OLIEHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB 1 0000IIICHUH;



MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TAaKXKe BbIIBUTAThH

MPEANOIO0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.
Pabora ¢ ungopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh U U30BITOYHOCTH HMHGOPMAIUK, JIaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a]aUH;

BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

BBIOMpaTh (opMy TpeAcTaBlieHUs UHPOpMANMKM W WUIIOCTPUPOBATH
pelaemMble 3a/1a4M CXeMaMu, 1uarpaMmmMamMu, MHOU rpaduKoi U ©X KOMOMHALUSAMH;

OIICHUBATh HAAEKHOCTh MH(POpPMAIMU O KPUTEPHUAM, NPEIIOKEHHBIM WU
c(hOpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSI:

BOCIIPUHHMMATh U (DOPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEJISIMU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOYKY 3PEHHUS B YCTHBIX
U TIUCBMEHHBIX TEKCTaX, JiaBaTh IIOSCHCHHMS TI0 XOJYy PCIICHHS 3aayH,
KOMMEHTHPOBATh MOJYyYCHHBIN pPe3yJIbTaT;

B X0Jie OOCYXKICHHsI 3a/1aBaTh BOMPOCHI 1O CYIIECTBY OOCYXTaeMON TEMHI,
npoOJieMBl, pelraeMol 3aJayd, BHICKA3bIBaTh HJIEH, HAICJICHHBIE Ha IOWCK
pEIIeHHs, COIMOCTABISATh CBOU CYXKICHHS C CYXICHUSMHU JPYTUX YYACTHUKOB
auanora, oOHapyXHBaTh Pa3IMYMe W CXOJCTBO MO3MIIHMH, B KOPpPEKTHOU (opme
(GopMyTUpPOBATH Pa3HOTIIACHS, CBOH BO3PAKCHHS,

NPECTABIIATh PE3YJIbTAThl PEIICHUS 3aJladud, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOCKTa, CaMOCTOSTEILHO BHIOMpaTh (hOpMAT BBICTYIUICHHS C YYE€TOM 3amad
NPE3CHTAIlMU 1 0OCOOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTIbHOM
paboThl TpHU pelIeHWH Y4YEOHBIX MaTeMaTHYECKUX 3a/]ad, NPUHUMATH LEJhb
COBMECTHOW JESTENBHOCTH, TUIAHUPOBATh OPTAHHU3AIMI0O COBMECTHON paboTHI,
pacmpenensaTh BUIBI pabOT, JOroBapuUBAThCS, OOCYKIATh MPOIECC M Pe3yabTaT
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboTsl (00CYXIeHUs, OOMEH MHEHU,
«MO3TOBBIE MITYPMBI» U UHBIE); BBITIOIHATH CBOIO YacTh PaOOTHI U KOOPIAUHUPOBATH
CBOM JICHCTBUA C IPYTUMU YJICHAMU KOMAaHJbI, OIICHUBATh KAUYECTBO pe3yjbTaTa U
KauyeCcTBO CBOETO BKJIaJa B OOIIMI pe3yabTaT M0 KPUTEPHUSIM, CPOpMyTHPOBAHHBIM
YY9aCTHUKaMH B3aNMOICHCTBHS.

PerHﬂTI/IBHI)Ie YHHUBEPCAJIBbHBIC y‘leﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



BBISIBJIATH MPOOJEMBI JUIsl PEIICHHS] B JKU3HEHHBIX U YYEOHBIX CUTYaLMSX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHANBUAYAIbHOE,
IPYHIIOBOE);

CaMOCTOSATEIIbHO COCTABJIAThH IUJIAH, AJTOPUTM pEIIeHHs 3ajadu (WU €ro
4acTh), BBIOMpaATh CHOCOO peElIeHUusT ¢ YYETOM HMEIONIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEHTUPOBAThb M KOPPEKTUPOBATH BaPUAHTHI
pelIeHuit ¢ yaéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJa/IeTh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3ysbTaTa
pelIeHHs] MaTeMaTUYeCKO! 3a/1aur, CaMOMOTHUBAIIMH U pedIeKCHH;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ACSATEIbHOCTH IMOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATD MPUYUHBI JOCTHXKEHUS WIM HEJOCTUXKEHUS 11eJIU, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIp@)KaTh SMOIMU TMPU HM3YYEHUHU MaTEeMaTHYEeCKMX OOBEKTOB M (HaKTOB,
JaBaTh SMOLIMOHAIBHYIO OLIEHKY PELIECHUS 3aa4u.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 06yuenus B 7 kiaacce oOydaromuics MOTYyYUT CIEAYIONUINE TPEeIMETHbBIE
PE3YIBTATHI:

PacriozHaBaTh uW3y4YeHHBIE TeOMETpUUECKUE (UTYpBI, OMNpEeneisaTh UuX
B3aMMHOE PACIOJOKEHUE, H300pakaTh Te€OMETPUYECKHUEe (GUTYPHI, BBITOIHATH
YEPTEKH MO YCIOBUIO 3a7a4u. I3MepsITh JIMHEHHBIE U YTI0BbIE BEIUYUHBI. PemaTh
3a71a4M Ha BBIYKCIICHUE JIUJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKHUAKY U OLICHKY JIMHEMHBIX U YIVIOBBIX BEJIWYHUH IPEIMETOB B
peaNbHON JKM3HU, Pa3MEpOB NPHUPOJHBIX OOBEKTOB. PaznmuuaTe pa3smepbl 3THUX
00BEKTOB IO MOPSIAKY BETUYHUHBI.

CtpouTth 4epTekKHU K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCHOJIb30BaTh
MIPU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPHU PEIICHUU 33/1a4.

[IpoBOINUTE JOTHYECKHE PACCYXKIACHHS C HCHOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpH3HAKAMU PABEHCTBA MNPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM ME€IHMAaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUYECKHUX 3a/1a4.



Onpenensate NapaieIbHOCTh MPSAMBIX C TIOMOUIBIO YTJIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTs NapaienbHOCTh NPSIMBIX C TOMOIIBI) PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM MpsMOil.

Pemate 3aaun Ha kieTyaToil Oymare.

[IpoBOAUTH BBIYMCIEHUS U HAXOAUTH YUCIOBbIE U OYKBEHHbIE 3HAUECHHUS YTJIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH NEPECEUEHUU JIBYX
[apaJljICIbHBIX MPAMBIX CEKYIeW. Pelars npakTH4ecKue 3a1auyd Ha HaXOXKJICHUE
YTJIOB.

Brnanerr monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEeKTPHCY YIJla U CEpEUHHBIN NEPICHIUKYIISAP K OTPE3KY Kak reOMETPUUECKHE
mecTa Touek. [lonb30BaThes moHsATHEM reomeTpuyeckoro mecrta Touek (I'MT) npu
JI0KA3aTeJIbCTBE TEOMETPUUYECKUX YTBEPKICHUN U MPU PELICHUHN 3a/1a4.

DopmMynUpPOBaTh ONPEACICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSITH
3TU CBOMCTBA IIPU PELICHUU 3a]1a4.

Biianetp moHsATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaXoAUTh €€ eHTp. Jloka3bIBaTh U UCHOIB30BaTh (AKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbBHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIroJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.

BiianeTp nonsiTHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPIICHAUKYJSIPHOCTH KacaTeJIbHOW M pajuyca, IPOBEIAEHHOTO K TOUYKE KACaHUS.
JIloka3bIBaTh paBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU I'€OMETPUUECKHUX 3a1a4.

Jloka3plBaTh W NPUMEHATh MPOCTEMIIME TE€OMETPUUYECKUE HEPABEHCTBA,
IIOHUMATh UX NMPAKTUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE TIOCTPOCHHUS C IIOMOLIBIO LIMPKYJI U
JIMHEHKHU.

K xoniy o0yuenus B 8 kiacce 00ydaromuiics MOTYIUT CISAYIONINE TPEAMETHBIC
pe3yJIbTaThI:

Pacno3naBath OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MOJIB30BAaThCSl UX CBOWCTBAMM IIPU PELICHUM I'€OMETPUYECKHX 3aaad. Paszmnuath
MPU3HAKU U CBOWCTBA MapajiesorpaMma, poMOa U MpsSIMOYTOJIbHUKA, JOKA3bIBATh
WX U YBEPEHHO IPUMEHSATH MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Ncnonp3oBaTh CBOMCTBA TOUKU MEPECEUEHUS MEIMAH TPEYroibHUKA (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

BiianeTs noHsiTuem cpeaHeN JIMHUA TPEYTOJIBHUKA U TPANICLIMU, IPUMEHATH HX
CBOWCTBA MPH PEIIEHUH Fr€OMETPUUYECKUX 3aaad. Mcnonb3oBath Teopemy Daieca u



TEOpEMY O MPONOPLUUOHAIBHBIX OTpe3KaxX, NPUMEHATh HUX [ pEelIeHUs
MPaKTUYECKUX 3a]a4.

Pacno3HaBaTh IEHTPATbHO-CUMMETPUYHbIE (PUIYpbl W HCIONB30BATH HX
CBOICTBa IIPU pEUICHUU 3a]1a4.

Bnagete moHATHSAMU MOAOOMS TPEYroJIbHUKOB, Kod(hduimeHnTa mnoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00OHBIX TPEYTOJbHUKOB. MIMETh npeacTaBIeHUE O
npeoOpa3zoBaHuu MoA0OUs U 0 MON0OHBIX (urypax. Ilonp3oBaTbesi mpU3HAKAMU
Mo00Usl TPEYroJIbHUKOB MPU PEIICHUH TeOMEeTpUuYecKuX 3ajad. JlokaszpiBaTh U
OPUMEHSTh OTHOLIEHUS MPONOPLUHUOHATBHOCTH B MPSIMOYTOIBHBIX TPEYTOJIbHUKAX.
[IpumeHsATh M0100ME B MPAKTUUECKUX 3aa4ax.

BbiBoguT, W HKCHONB30BaTh MpocTeiinne (GopMynbl JUIsl  IUIOLIAAH
TpeyrojibHUKa, MapajuiesiorpaMMa, pomoa u Tpaneuud. Beraucisats (pa3nuyHbIMU
cnoco0amMu) IUJIOWIAJh TPEYrOJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUIyp
(monwp3ysch, TEe HEOOXOIMMO, KaJbKYJIATOPOM). 3HATh OTHOIIEHWE IUIONIajeH
noJ00HBIX (DUTYp W MPUMEHATh NPU pEHIeHHH 3aaad. [IpUMEHATH MOy4YeHHBIC
YMEHHS B IPAKTUYECKUX 3a]a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTryeckux 3agad. CTpouTh MaTeMaTHUECKYIO MOJIENb B MPAKTUYECKUX 3a/jauax,
CaMOCTOSITEIILHO JIENIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIME JUIUHBI.

Bnanerp mnoHATHMEM BHOUCAHHOIO M LEHTPAJBHOTO yria, yIrjla MeXAy
KacaTeJIbHOM M XOpI10il, OMMCAHHON M BIUCAHHOW OKPY)KHOCTH TPEYrOJbHUKA U
YeThIPEXYrOJIbHUKA, IPUMEHATh UX CBOICTBA NPU PELICHUU 3a]1a4.

[IpuMeHATh MOJyYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUe
MOJIENH JIJIs 33]1a4 peajbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIUHUCICHHUS
C TPUMEHEHHEM MOA00US U TPUTOHOMETPUHU (MONB3YSICh, A€ HEOOXOAUMO,
KUIBKYJIATOPOM).

K xoniry 06yuenus B 9 kiaacce o0ydaromuiics MOTYyYUT CIEAYIONTUE TPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE QYHKIIUUA OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
MIOMOIIBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNIbKYJISTOPA) TIUHbI
Y YTJIbl 1J11 HETAOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThCcss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM JUISI HAXOXICHUS COOTHOLICHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

JIoka3pIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, MPUMEHSITHh UX IS
HaXO0XJICHUS Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY),
[IPU PEIIEHUH TEOMETPUYECKUX 3anad. [IpuMeHsSTh NOJydyeHHbIE 3HAHUS IIpU
PEILIECHUY MPAKTUUECKUX 3a7a4.



[IprMeHATh TPUTOHOMETPHUIO B 3aJja4axX Ha HAXOXKIACHUE IUIOLIAAHN, BBIBOAUTH
U BIAJETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl IJIOIIAAM TPEYroJIbHUKA,
napajienorpaMmma, pomM0a, Tpamnelnuu, BEIBOJUTh U MPUMEHATH (popmyny ['epoHa u
(dopMyIy AJi MIIOIIAN BBITYKJIOTO YEThIPEXYTOJIbHUKA.

NmeTts nipeacraBiaeHne 0 TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYaUsX.

Hcnonb3oBatk TeopeMsl UeBbl 1 MeHenas ipy pelieHnu 3aaau.

Hcnonp3oBaTh TEOpEMBI O BIMCAHHBIX Yriax, yriax MEXAYy XopAaMmu
(CexyluMHM) U yrie MeXay KacaTeJIbHON U XOpJI0HM MPHU PEeIIEHUH T€OMETPUUYECKUX
3a7a4. Jloka3pIBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUU OTPE3KOB XOpA, O
IIPOU3BEICHUU OTPE3KOB CEKYIIHUX, O KBAAPATE KACATEIbHOU.

BnageTes moHsTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsiMOM  Ha IJIOCKOCTU. BrnajeTs MNOHATHSIMHU YriaoBoro ko3dduuueHta u
CBOOOJHOTO 4JI€HAa, MOHUMAaTh HMX T€OMETPUYECKUN CMBICI U CBA3b YIJIOBOTO
ko3¢ dulMeHTa ¢ BO3pacTaHUEeM U YObIBaHHEM JIMHEWHON PYHKIIMU. YMETh periaTh

MECTOAOM KOOpAHHAT 3ajgadyu, CBs3aHHBIC C MapaJiICJIbHOCTBIO )51
MNEPICHAUKYILIPHOCTBIO IIPAMBIX, IICPCCCUCHUCM IIPAMBIX, HAXOXIACHHCM TOYCK
IMCPeCCUCHU.

BelBomuTh W BIAAETh YpPAaBHEHHUEM OKPYKHOCTU. McCHonb30BaTh METON
KOOpJIMHAT ISl HAXOXKACHUS NEPECEUEHUN OKPYKHOCTEW M MpsAMbIX. Brnanets
dopMynamMu paccTOsSHUS OT TOYKH O TPSMOM, IUIOMIAAM TapajuieiorpaMma B
KOOpJIMHATaX, UMETh TOHATHE 00 OpHEHTHpPOBaHHOM Momanu. Ilomb30BaThes
METOJO0M KOOPAUHAT Ha INIOCKOCTU, IPUMEHATH €r0 MPHU PEIICHHUH FTEOMETPUUECKUX
U TpaKTUYEeCKUX 3amad. [IpuMeHATp METOI KOOpAWMHAT B  MPAKTHKO-
OPUEHTHPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Brnanerp moHsiTUEM BEKTOpa. YMETh CKJIAJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOaTh Ha YHWCJO, BIaJAETh NMpaBWJIAMH TPEYroJbHUKA M NapajuieJorpaMmma.
BiianeTp npakTHUYECKMMHM HMHTEPHPETALUSIMH BEKTOPOB. Y BEPEHHO ITOJIB30BaTHCS
KOOpAMHATAMU BEKTOpa. Bragerb ClI0XEHHEM W BBIYUTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpPA Ha YMCIIO B KOOPAUHATAX.

Nmets npencraBienue o 6asuce (Ha mIockocTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpPBI CHJI  C TOMOIIBIO TPOCHUPOBAHUS |
TPUTOHOMETPUUYECKUX COOTHOWICHUW. [IpUMEHATH TIOJNy4YeHHbIE 3HAHUA B
MpoCTeNIINX PU3NUECKUX 3a/1auax.

Biagetp moHATHEM CKalXsSpHOTO MNPOM3BENCHHS BEKTOPOB, MOHUMATh €T0
F€OMETPUYECKHAN CMBICII M YBEPEHHO MOJIb30BATHCS €0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpAuHaTax. 3HaTh AUCTPUOYTUBHOCTH CKAJSIPHOTO MPOU3BEIICHUS U €r0 CBSI3b C
npoeunpoBanueM. IIpuMeHSATH CKanspHOE TMPOU3BEICHUE BEKTOPOB s
HAXOXJCHHUS [UIMH W YIJ0B. Pemarb reoMeTpUYecKHe 3aJadyd C IOMOIIBIO



CKaJISIpHOTO TIpOoW3BeAcHUs. VCIob30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpanyeckux 1 PU3NUECKUX 3a/1auax.

BrnageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHUKA, IJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M PaJIMaHHON MEPBI YIJIa, BRIYMCIIATH IUIOMIAAb Kpyra 1
ero yvacredl. [lorumare cmbicn yucia w. [IpuMEHATH MOMyYCHHBIE YMEHHUS TIPH
pEIICHUM TPAKTHYCCKUX 3adad. 3HaTh MCTOPUYECKHUE CBEICHUS 00 W3MEpEHUU
JUTHHBI OKPYKHOCTH H TIIOIIAIN KpPyTa.

NmeTs mpencraBieHUE O TMPeoOpa30BaHUM IUIOCKOCTH, O JIBIKCHUSX.
HaxomuTe ocCH, UTEHTPHI CHUMMETpUHM (QUTYp, IEHTPHI IOBOPOTA, HAXOJIWUTH
KOMITO3UIIMH TPOCTCHIIUX TpeoOpa3zoBaHuid. [IpUMEHATH IBMIKEHUS IJIOCKOCTH
IIPH PEIICHUH T€OMETPHUSCKHUX 3a/1a4.

[TpuMeHATh TOJIYYCHHBIC 3HAHHS Ha MPAKTHKE — CTPOMTHh MATEMAaTHUYCCKHUE
MOJICIH JIJIS 33]1a4 PEaIbHOM JKU3HHM U MTPOBOJIUTH COOTBETCTBYOIINE BHIYUCIICHUS
C TPUMCHCHHEM TIOJ00MS M TPUTOHOMETPUYECKUX (YHKIUH (TOJIB3YSACh, TC
HE00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuueckre (GUrypsl U UX CBOICTBa 28 1 brbmmorexa [TOK
p M ' https://m.edsoo.ru/78c146c4
N3mepenne reoMeTpuiIecKuX BETHYUH
bu6moreka [IOK
2 T 1 1
PEYrobHiId o https://m.edsoo.ru/78c146¢c4
3 [TapannensHocth. Cymma yriioB 15 1 bubnuoreka [IOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 bubmorexa IOK
pAMOYL peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [JOK
5 r 5 1
COMETPHTCCIE HepapeHcTa https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpruecKre MecTa
6 To4eK. [locTpoeHus: ¢ TOMOIIBIO IUPKYIIS 18 1 bubmorexa HOK
T p HIBIO THPICY. https://m.edsoo.ru/78c146c4
Y JTUHEUKHU
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bubnunoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I1O
H 102 6 0

I[TPOTPAMME
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8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. bubnuorexa [JOK
! HerbipExyromeHHKH 22 1 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
2 Tonotue 16 1 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hnowae 16 ! https://m.edsoo.ru/a5cb98eb
Teopema IIudaropa u Havana bubnuoreka [IOK
4 18 1
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eTBIPEXYTOJTBHUKH, CB3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
6 . 10 1
3HaHUH https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! Petierie TpeyrobHikon 22 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
2 Tonoue Tpeyrombimkos 12 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
3 Mertox koopuHat 10 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexroper 20 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> JUTHHa OKPYKHOCTH H IIOUIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
0 JBHKeHHs 1I0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpEeHUE, 0600IICHNE, 12 1 bubnuoreka [JOK
cUCTEMAaTHU3aIys 3SHAaHUN https://m.edsoo.ru/dddde230
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 102 6 0

I[TPOTPAMME



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

7 KIIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe NN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoThI
Hcropust BOSHUKHOBEHUS U bubnnorexa [JOK

1 1
pPa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
HavansHbie TOHSATHS

2 reomeTpun. Touka, mpsiMast 1 bubmorexa IOK

pHit. 1P ’ https://m.eds00.ru/659c4331
OTpE30K, JIy4
HavansHbie TOHSITHS
3 reoMerpun. Touka, npsimMas 1 Bubmmorexa [JOK
PHH. > TP ’ https://m.edsoo.ru/20bael2a
OTpE30K, JIy4
ITousaTue 06 akcuome,

4 TeopeMe, JI0Ka3aTeNbCTBE, 1 bubnuoreka [JOK
OIpE/ICIICHUH, CBOUCTRBE, https://m.edso00.ru/3d223477
MpU3HAKe
Bsaumnoe pacnonoxeHue

5 TOYEK Ha IPSIMOIL. 1 bubnnoreka [JOK
H3mepenue JiMHbI OTpe3Ka, https://m.edso0.ru/92b776f1
paccTosiHUE MEXTy TOUKaMH
B3anmMHoe pacnosioxxeHue

5 TOYEK Ha IIPSIMOM. 1 bubnuoreka [IOK
N3mepenune nimHbI OTpesKa, https://m.eds00.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
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https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

N3mepenue nimHbI OTpesKa,
paccTosiHuE MEXy TOUKaMU

[TomynnockocTs 1 yrour.

bu6mmoreka [{OK

B 4t
8 HHBL YIJIOB. YISMEpetue https://m.edso0.ru/36862bf3
BCJIINYHNH erIOB
TTomyIiockocTs U yIroJl.
9 Bu I}:IH JIOB I/I3Mey2HHe bubmaorexa [JOK
AP YTTOB. p https://m.edsoo.ru/21ce4ff2
BCJINYHUH er'IOB
TTonyIiockocTh U yroJi.
10 Bu ZIH JIOB I/ISMeyreHI/Ie bubmorexa LOK
/B YTTOB. p https://m.edsoo.ru/ce214e34
BCJIINYUH er'IOB
BepTI/IKaJ'IBHBIe U CMCKHBEBIC
11 1l [TapasuienbHbIe 1 bubmmorexa [OK
yrIbL Hap https://m.edsoo.ru/7399faea
MIEPIICHIUKYIIIPHBIC TIPSIMBIC
BepTukanbHble U CMEKHBIC
12 nbl. [TapannensHbie n bubmorexa [IOK
yrbL. 11ap https://m.edsoo.ru/5c2c0dff
MEPICHIUKYIIIPHBIC TIPSIMbIC
BepTukanbHble U CMEKHBIC
13 1bl. [TapannensHbie u bubmorera [JOK
yrIbt. 21ap https://m.edsoo.ru/4a4bf678
MEPIICHIUKYIISPHBIC TIPSMbIC
BepTukanbHble U CMEKHBIC
14 1bl. [TapamiensHbie u bubmorera [JOK
yrIbt. 21ap https://m.edsoo.ru/84ee61de
MIEPIICHIUKYIISPHBIC TIPSMbIE
BepTukanbHbie 1 CMEXKHBIC
15 nbl. [TapannensHbie u bubmorexa HOK
yrabt. 2iap https://m.edsoo.ru/d04bb9c5
MIEPIICHIUKYIISPHBIC TIPSMbIE
16 buccekrpuca yria Bubmmorexa LIOK

https://m.edsoo.ru/da5e003c
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bubmuoreka [JOK

17 b
rieceriprca yiia htps://m.edso0.ru/557998af
bu6mmoreka [{OK
1 b
8 uecektpuca yria https://m.edsoo0.ru/5ea89182
19 Jlomanas. Buabl JOMaHBbIX. bubnuorexa [JOK
JnvHa nomaHo# https://m.edsoo.ru/c84d7212
20 Jlomanas. Bupl ToMaHBbIX. bubnuorexa [JOK
JnvHa nomaHo# https://m.edsoo.ru/91fe52bc
MHOrOyroJpHUKH.
IlepumeTp MHOTOYTOJIBHUKA.
21 HOII)-ISITI/IGIZ) BBIIT yrblx u bubmorexa [IOK
v https://m.edso0.ru/0aab8dfc
HEBBITYKJIBIX
MHOTOYTOJIbHUKaX
MHOTroyroJbHUKH.
[TepumeTp MHOTOYTOJIbHUKA.
22 HOII)-ISITI/IGI()) BBIIT yrblx u Bubmmorexa [JOK
Yt https://m.edso0.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOTroyroJbHUKH.
[TepuMeTp MHOTOYTOJIBHUKA.
23 HOII){}ITI/ISI()) BBIIT YFHX u bubmmorexa [IOK
Yt https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOTOYTOJIbHUKAX
MHOroyroJabsHUKH.
[IepuMeTp MHOTOYTOJIBHUKA.
P P o bubnuoreka [IOK
24 [lonsTHE O BBITYKIIBIX U

HEBBIITYKJIBIX
MHOTOYT'OJIbHUKAX

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

[IepuMeTp MHOTOYrOJIbHUKA.

25 [ToHsTHE O BBIMYKIIBIX U brbamorexa LHOK
Yt https://m.edsoo.ru/3e269ed8
HEBBITTYKJIBIX
MHOTOYT'OJIbHUKaX
HNHcTpymenTs! s bubnnorexa [JOK

26 . .

U3MEpPEHUI U TOCTPOCHU M https://m.edso0.ru/333ech98

97 HNHcTpymenTsI s bubnnorexa [JOK
U3MEPEHUI U TOCTPOCHU M https://m.eds00.ru/26b0a806
KonTponsHas pabora no
teMe "Havasia reometpum.

28 [Ipocreitmme bubnuoreka [IOK
reoMeTpuuecKre GUrypsl U https://m.edsoo.ru/aalb7981
ux cBoiictBa. MI3Mepenne
reomeTpudeckux puryp"

Menuana, OuccekTpuca u bu6mmoreka [JOK

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

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

31 PaBeHCTBO TpeyroibHUKOB bubmorexa LIOK

e https://m.edsoo.ru/8e04a02f
[IepBblii U BTOpOI IPU3HAKU bubnnoreka [JOK

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

33 IlepBelii 1 BTOpPOI1 IPU3HAKU bubnuoreka [IOK
PaBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/a56¢c5a9b

34 IlepBrlii 1 BTOpPOi IPU3HAKU bubnuoreka [IOK

PaBCHCTBA TPCYTOJILHHUKOB

https://m.edso0.ru/34f8650e
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[lepBrlii 1 BTOpOI1 IPpU3HAKU bubmuorexa [IOK
35
paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/ffe06285
[IepBblit 1 BTOpOM IPU3HAKU bubnuorexa [JOK
36
paBEHCTBA TPEYrOJIbHUKOB https://m.edso0.ru/79753cdf
PaBHOOCIpCHHBIC
37 TPEYrOJLHUKH U UX bubmmorera [JOK
P }:r https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHOOepeHHBIC
38 TPEYTOJIBLHUKH U HX bubmorera [JOK
P }jr https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHOOEIpeHHBIE
39 TPEYTOJIBLHUKH U HX bubmorexa [TOK
p }u]r https://m.edsoo.ru/1c2cc982
CBOMCTBA
40 [Tpu3Hak paBHOOEIPEHHOTO bubnuoreka [IOK
TPEYroJbHUKA https://m.edso0.ru/480b3c40
41 [Ipu3Hak paBHOOEIPEHHOTO bubnuoreka [JOK
TPEyroJibHUKA https://m.edsoo.ru/bf564ab7
42 TpeTuii npu3Hak paBEeHCTBA bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/b4229637
43 TpeTuii npu3Hak paBEeHCTBA bubnnoreka [JOK
TPEYroJIbHUKOB https://m.edsoo0.ru/7a899c49
m TpeTuii npu3Hak paBeHCTBA bubnuoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo0.ru/41c75e54
durypsl ¢ 0ceBOI
45 cumMmetpuei. [Ipumepst bubnuoreka [JOK

CUMMETPHH B OKPYXKAIOIIEM
MUpe

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

bubmmorexa [{OK

46
CUMMETPHUHU B OKPYKAOIIEM https://m.edsoo.ru/a48cfOcd
MHpe
47 KonTtponsHas pabora o bubmmoreka [IOK
teme "TpeyroabHuxu" https://m.edso0.ru/6f0a%a78
bubmmoreka [{OK
48 Hapaensiocts mpambix https://m.edsoo0.ru/a081482d
CBoiiCTBa ¥ IPU3HAKH bubnuoreka [IOK
49
MapayIeabHbBIX NPSIMBIX https://m.edso0.ru/2cd69381
50 CBolicTBa ¥ IPU3HAKH bubmuorexa [JOK
MapayIeIbHbBIX NPSIMBIX https://m.eds00.ru/75899b52
CBolicTBa U IPU3HAKH bubnuoreka [IOK
51
MapayIeIbHbBIX MPSIMBIX https://m.edsoo.ru/e0fde699
59 CBolicTBa U IPU3HAKH bubnuoreka [IOK
MapajuIeIbHbBIX MPSIMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa U IPU3HAKU bubnuoreka [JOK
MapajuIeIbHbBIX MPSIMBIX https://m.edso0.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubnuoreka [JOK
MapasieabHbIX MPSIMBIX https://m.edso0.ru/5¢90c339
55 CymMa yriioB TpeyroJibHUKa Bubmmorexa LIOK
yMMa yt peyr https://m.edsoo.ru/d1dca5cd
56 CymMa yrioB TpeyroJibHUKa Bubmmorexa LIOK
yMMa peyr https://m.edsoo.ru/7af6d9e6
57 Buemnue yrisl bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bc409f4f
58 Baemnue yrisl bubnuorexa [IOK

TPEYTrOJbHUKA

https://m.edsoo.ru/371chell
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CymMa BHYTpPEHHHUX YIJIOB
MHOI'OYTOJIbHHKA U CyMMa

bubmmorexa [{OK

59
BHEIIHUX YTIJIOB BBIMYKJIOTO https://m.edso0.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHUX YIJIOB

60 MHOT'OYTOJIbHAKA U CyMMa bubnnorexa [JOK
BHEIIHUX YTJIOB BBIMYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
CymMMa BHYTPEHHUX YIJIOB

61 MHOT'OYTOJIbHHKA U CyMMa bubnuoreka [IOK
BHEIIIHUX YIJIOB BBIIYKIIOTO https://m.edsoo.ru/b75ede0e
MHOTOYTOJIbHUKA
KonTtponsHas padoTa no

62 teme "[lapaiienbHOCTB. bubnuoreka [IOK
Cymma yrioB https://m.eds00.ru/40947485
MHOTOYTOJIbHUKA"
[Ipu3naku paBeHCTBa

63 MPSIMOYTOJIbHBIX bubmmorexa [JOK

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

TPEYTrOJIbHUKOB
[Ipu3naku paBeHCTBa

64 MPSIMOYTOJTbHBIX bubmmorexa [JOK

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

TPEYTrOJIbHUKOB

65 [lepnenukynsp u bubnuoreka [IOK
HAaKJIOHHAs https://m.eds00.ru/957310000000000
CBOICTBO MeIMaHbI

66 IIPSIMOYT OJIBHOTO bubnuoreka [IOK

TPEYroJIbHUKA, IPOBEAEHHON

K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e
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CBOMCTBO MeqUAaHbI

IPSIMOYT OJIbHOTO bubnuorexa [JOK
67 . o
TPEYroJIbHUKA, IPOBEAEHHOMN https://m.edsoo.ru/83fabf79
K TUIIOTEHY3e
TIpsaMoyroibHbIN
68 T pe OJ}'IIEHI/IK ¢ yrioM B 30 bubmmorexa [TOK
peyr yr https://m.edsoo.ru/52b57d0f
rpaaycoB
[IpssMOyTOIBHBIM
69 TPEYTOJBHUK € yriIoM B 30 bubnmorexa LOK
peyr yr https://m.edsoo.ru/aec6d443
rpaaycoB
CoOTHOLIEHUS MEX Ty
70 CTOPOHAMM U YIIIAMA bubmorexa LOK
p T https://m.edso0.ru/95db41f7
TPEYroJIbHUKA
COOTHOIIECHUS MEKITY
71 CTOPOHAMH U YIJIaMU bubmmorexa LOK
p r https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHcTBO TpeyrojaspHUKA.
72 HepaBeHCTBO 0p J?I,II:IHC bubmnorexa [IOK
p . a https://m.edso0.ru/50fa9985
JIOMaHOM
HepasenctBo mexay
73 MEPIIEHAUKYIISIPOM U bubnnoreka [JOK
HaKJIOHHOM. PaccTosgHue ot https://m.edsoo.ru/7284chde
TOYKH [0 NPSIMOU
KonTponsHas paboTa mo
temaM "TIpssMOyTOIbHBIE
74 Tpe OHHfHKH,,yr bubnuoreka [IOK
peyr ’ https://m.edsoo.ru/85f00be3
"I'eomeTpuueckue

HepaBeHCTBA"
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75 OKpY»KHOCTb, XOP/Ibl U bubnmoreka [JOK
JIMaMETPbI, UX CBOKWCTBA https://m.edsoo.ru/588c3a8d

76 OKpYKHOCTb, XOPJIbI U bubnuoreka [JOK
JIMaMETPbl, UX CBOKMCTBA https://m.edso0.ru/02406d49
B3anmHoe pacrnionoxenue

77 OKPYXHOCTH U TIPSIMO. bubnuorexa [JOK
KacarenpHas u cexkymas K https://m.edso0.ru/00d222d9
OKPY>KHOCTHU
B3anmHoe pacrnosnoxeHue

78 OKPY>KHOCTH U MPSIMOM. bubmuorexa [JOK
KacarenpHas u cekymas K https://m.edso0.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacrnosoxeHue

79 OKPY>KHOCTH U MPSIMOM. bubnuoreka [IOK
KacarenpHas u cekymas K https://m.edso0.ru/a52f2800
OKPY>KHOCTHU

80 OKpyXHOCTb, BIIUCAaHHAs B bubnunoreka [JOK
yroma https://m.edso0.ru/3767ac35

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

82 MecTte Touek. [Iprumepbr bubnnoreka [JOK
F€OMETPUUECKUX MECT TOUEK https://m.edso0.ru/9bdd6b63
Ha MJIOCKOCTH
[TonsTHE O TEOMETPUYECKOM

83 MecTe Todek. [Ipumepsl bubnuoreka [IOK

TCOMETPHUUCCKUX MECT TOUCK
Ha INJIOCKOCTHU

https://m.edsoo.ru/621adf85
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OnucaHHast OKpYXHOCTb bubmuorexa [IOK
84 ..
TPEYroJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
OnucaHHast OKpYXHOCTb bubnuorexa [JOK
85 ..
TPEYroJIbHUKA, €€ LIEHTP https://m.edso0.ru/c96254e9
Meron reoMeTpu4eCcKux
86 MECT TOYEK IIPHU PEIICHUN bubnmorexa LOK
prp https://m.edso0.ru/5894e7a4
TEOMETPUUECKHX 3a]1a4
Merona reoMeTpu4eCcKux
87 MECT TOYEK IIPU PELIEHUN bubnmorexa LOK
pH P https://m.edso0.ru/784342d1
TEOMETPUUECKHX 3a]1a4
Meto1 reoMeTpuYeCcKuX
88 MECT TOYEK IIPU PELIEHUN bubmmorexa [OK
pup https://m.edso0.ru/05853a22
TEOMETPUUYECKHX 3a]1a4
Meto1 reoMeTpruYeCcKuX
89 MECT TOYEK P PELICHUN bubmorexa [OK
pHp https://m.edso0.ru/6903dff0
TEOMETPUUYECKHX 3aJ1a4
O06ocHOBaHUS TPOCTEUITUX
MMOCTPOCHUM, ITAIbI 3a4a91
90 Ha IIOCTPOEHUS, PELICHNE bubnmorexa [JOK
p P https://m.edso00.ru/e511d730
3a/1a4 Ha TIOCTPOEHUE
LUPKYJIEM U JIMHEHUKOI
O6ocHOBaHUS MPOCTEUIITHX
MOCTPOCHMIA, ATAIBI 33a4U
91 Ha MOCTPOEHHUS, PEIIEHNUE bubmorexa [IOK
p P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha MMOCTPOCHHE
LUPKYJIEM U JIMHEUKON
92 KonTtponeHas paboTa o bubnuorexa [IOK

Tteme "OKpyKHOCTb.

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

93

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3IMdYHBIMU TCMaMU

Kypca

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

94

[ToBTOpEeHME 1 0600IIEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIHNX CBS3H
MEXy pa3IMYHBIMU TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/38a31139

95

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

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7382bcc4

96

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

Kypca

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

97

[ToBTOpeHue u oboOIIeHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3IuIHBIMU TEMaMU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/07e567el



https://m.edsoo.ru/f0e38fa3
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[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,

98 WUTIOCTPHA UX CBSI3U 1 bubnmorexa LOK
pHpyrol https://m.edsoo.ru/8a4b94e4
Mencz[y pa3HHqHBIMH TEMaMH
Kypca
[ToBTOpEHue u 06001IEHNE.
Pemenne 3amau,
99 WUTIOCTPHA [IUX CBA3U 1 bubmmorexa [IOK
PHpYIO https://m.eds00.ru/397d166b
MC)KI[y pa3J'II/I‘-IHBIMI/I TEMaMH
Kypca
[ToBTOpEeHME 1 0600IIEHNE.
Pemenne 3amau,
100 AJLTIOCTPHA HUX CBSI3U 1 bubmmorexa [OK
PHPYIO https://m.edso0.ru/c60d778a
MEXy pa3IMYHBIMU TEMaMU
Kypca
101 Hrtorosast KOHTpoOJIbHAS 1 bubnuoreka [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
102 WJLTIOCTPHA HUX CBSI3U 1 bubmorexa LHOK
PUPYIOIL https://m.edso0.ru/971f7836
MEXAY pa3InYHBIMU TEMaMU
Kypca
OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [TapamienorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.eds00.ru/8c2d08f0
5 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/4823807b
[IpsiMoyroiasHUK, poMO, KBaapaT, bubnuoreka [JOK
6 . 1
UX NIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronpHUK, poMO, KBaIpar, 1 bubnunoreka [JOK
UX MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpssmoyronbpHUK, poMO, KBaIpar, 1 bubnunoreka [JOK
UX IIPU3HAKKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpsiMoyroasHUK, poMO, KBaJparT, 1 bubnuoreka [IOK
UX IPU3HAKU U CBOWCTBA https://m.edsoo.ru/a6373aa2
bu6mmoreka [JOK
10 1
e A https://m.edsoo.ru/6elbcbbb
11 CpenHsas TuHUS TPEyroJibHUKA 1 Bubmmorexa LIOK

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

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 HpsvoyroateHast Tparierits https:// m.edsol_.[ ru/3375c8f3
15 Cpennsisi TMHUS Tpaneuu bubnmorexa LOK
https://m.edso0.ru/7963a7f5
bubnuoreka [IOK
16 Teopema Pareca https:// m.edso;.I ru/342ea505
bubnuoreka [IOK
17 Teopema dazeca https:// m.edso;I ru/a2402d2b
18 TeopeMa 0 mpONOPLUHOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 mpONOPLUHOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnuoreka [JOK
20 Lerrrp Macc TpeyrobHiica https:// m.edsoc%.I ru/9chcfo6e
21 LlenTpanbHO-CUMMETPUYHBIE bubnuoreka [JOK
¢burypsl https://m.edso0.ru/8578076a
29 KouTtponbHas paborta o teme bubnnoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
23 IToobue TpeyroybHUKOB, bubnuoreka [IOK
K03 GUIIMeHT Toa00us https://m.edsoo.ru/19400684
24 IToobue TpeyroybHUKOB, bubnuoreka [IOK
K03 GUIIMeHT Toa00us https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku nmo1o0us TPEYTrONbHUKOB Bubmmorexa LIOK

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

26 TTpusnaiu noz00MA TPEYTOLHUKOR https://m.edsoo.ru/8db11ff7
27 [Tpu3naku mogo0ust TPEYrOILHUKOB Eggﬁ?}fiﬁfﬁge d11d5b
bubnuorexa [JOK
28 [Tpu3naku mogo0ust TPEYrOILHUKOB https://m.e dsol_.lru 115242193
29 [Ipu3Haku mogoOust TPEYroJIbHUKOB E;Sj;ﬁf;igﬁgs dc95f1.
30 [Tpu3Haku Mo 100Hs TPEYTOJIHLHUKOB Eg{iﬂiﬁfii?g}; d1d9d16
31 [Ipumenenue noao6us npu bubnuoreka [IOK
pELICHUH TPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/d97bf297
39 [Ipumenenne noaooust npu bubmuorexa [JOK
pELICHNH TPaKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenne moaooust npu bubnuoreka [IOK
pELICHUH TPAKTUYECKUX 3a]1a4 https://m.edso0.ru/e0d80738
34 [IpuMenenne nmoooust nmpu bubnmuoreka [JOK
pELICHUH TPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/cacel7d8
35 [IpuMenenne nmoaooust npu bubnuoreka [JOK
pELICHUH TPAKTUYECKUX 3aJ1a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenue noaoous npu bubnnoreka [JOK
pELICHUH TPAKTUYECKUX 3a]1a4 https://m.edso0.ru/d9159d9d
BBenenue nonarus
37 npeobpa3oBaHus NOJO0MS U BH6J.IHOTeKa LOK
HO0GHEX GHTyD https://m.edsoo.ru/aaf7e944
38 KonTponeHas paboTa o teme bubnuorexa [IOK

"TTomooue"

https://m.edso0.ru/89c¢3236d
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[TonsTue momaau. CBoiicTBa bubmuoreka [JOK

39 .
IIoMIaIel TeOMeTpUUYECKUX puryp https://m.edsoo.ru/7af5b92e

40 [TonsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIoUaie reoMeTpuyecKux puryp https://m.edsoo.ru/37a176¢c0

41 [TonsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIouaiel reoMeTpuyecKkux puryp https://m.eds00.ru/6004265a
[Ipocreiimme Gpopmynsl s

42 IIJIOIIAIN TPEYTOJIbHUKA, bubnuorexa [JOK
napajuienorpamma, pom0a u https://m.edsoo.ru/596ald0e
Tpaneuuu
[Ipocreiimue Gopmynbl s
IIJIOIIAIN TPEYTOJIbHUKA, bubnuoreka [IOK

43
napajuiesiorpamMmma, pomoa u https://m.edsoo.ru/f636delf
Tpaneuuu
[IpocTeitmme GhopMynb s

44 IJTIONIAU TPEYrOJIbHUKA, bubnuoreka [JOK
napajuiesiorpamMmma, pomoa u https://m.edso0.ru/9732274d
Tpaneuuu
[IpocTeitmme GpopMyIbl s

45 TUIOLIAIA TPEYTOJIbHUKA, bubnnoreka [JOK
napajiesorpamMmma, pomoa u https://m.edso0.ru/e6458963
Tpanenuu
[IpocTeiime Gopmysbl ams

46 IJIOIIAIM TPEYTOJIbHUKA, bu6mmoreka [JOK
napasiesnorpaMma, pomoa u https://m.edso0.ru/0b18fc61
Tpamnenuu

47 [IpocTeiimme Gopmysnbl ams bubnuorexa [IOK

Iomaan TpeyroJibHMuKa,

https://m.edsoo.ru/eb691e04
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napajuieniorpamma, pomoa u
Tparneuuu

[pocteiimme Gopmybl s
IUIOIIAIU TPEYrOJIbHHUKA,

bubmmoreka [{OK

48 napajuiesiorpamma, pom0a u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreiimme Gopmynsl s
49 IIJIOIIAIN TPEYTOJIbHUKA, bubnuorexa [JOK
napajuienorpamma, pom0a u https://m.edso0.ru/c35f544d
Tpaneuuu
[Ipocreiimme Gpopmynbl s
IIJIOIIAIN TPEYTOJIbHUKA, bubnuoreka [IOK
50
napajuiesorpamMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpamnenuu
bu6mmoreka [IOK
>1 Tlrowazi noA0GHEIX pHryp https://m.edsoo0.ru/d8638f34
bu6mmoreka [JOK
52 e https://m.edso0.ru/2383022¢
bubnuoreka [JOK
>3 Tnomazy nono0HbIX puryp https:// m.edsoc%.I ru/5ee2a7d4
54 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"TTmomans" https://m.eds00.ru/05f10573
bubnuoreka [IOK
> Teopewa Iugaropa https:// m.edsocl)_.[ ru/7f631f27
56 ITpumenenue Teopemsl [Iugaropa bubnuoreka [IOK
IIpU PELLICHUH NTPAKTHUUECKUX 3a]1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopems [Iugaropa bubnuorexa [IOK

IIpH pCIICHUU NPAKTUYCCKUX 3aJ1a4

https://m.edsoo.ru/a9fbd79b
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58 [Tpumenenue Teopems [Iugaropa bubmuorexa [IOK
IIpU PELICHUH NTPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Ipumenenue Teopemsl [Iudaropa bubnuorexa [JOK
IIpY PELICHUH NTPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [Iudaropa bubnuorexa [JOK
MPY PELICHUH NPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
MPSAMOYTOJIbHOM TPEYT OJIbHUKE https://m.edso00.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechc886
64 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYTOJIBHOM TPEYT OJIbHHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprmoHanbHbIE OTPE3KHU B bubnuoreka [IOK
MPSAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponoprumoHanbHbIe OTPE3KHU B bubnuoreka [JOK
MPSAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTa}I]{FeHC ocTy Oro yria Bu6mmorexa LIOK
POTO IE https://m.edso0.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAHT€HC U
68 KOTAHI'€HC OCTPOTO yria bubmmorexa [JOK
pOTO 3T https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U
bu6mmoreka [JOK
69 KOTaHI'€HC OCTPOTO yria

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9
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20 Tpuronomerpuyeckue GyHKIUU bubmuorexa [IOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpudecknue GyHKIUU bubnuorexa [JOK
yrios B 30°, 45° u 60° https://m.edso0.ru/6b294349
KonTtposnsHas paboTa o teme
72 "Teopema Iudaropa u Havana bubmorexa HOK
P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUH
73 Brucanubie ¥ IEHTPAIbHBIC YTIIbI bubmmorera [JOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 Brmcannbie u eHTpalIbHEBIC YIIIbI bubmorexa HOK
HEHTP yr https://m.edso0.ru/d0233fa0
75 Bnucannabie U IIEeHTpaIbHbBIC YIIIbI bubmorera [JOK
HeRTp r https://m.edsoo.ru/ccaee9b0
76 Bnucannabie U IIEeHTpaIbHbBIC YIIIbI bubmorexa [IOK
HeHTp T https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM 1 bubnuoreka [JOK
XOpaoi https://m.edsoo.ru/775efa2f
78 Yron mexay KacaTeJIbHOM 1 bubnuoreka [JOK
XOpaoi https://m.edso0.ru/09166b3d
79 Vriel MeXIy XOpJaMHu U CEKYIIMMU bubmotera [JOK
HY XOPA i https://m.edso0.ru/022e729c
80 Vriel MeXIy XOpJaMHu U CEKYIINMU bubmotera [JOK
HY XOPA i https://m.edso0.ru/84a32a80
81 Bnucannsie u onucaHHbIe bubnmuoreka [JOK
YETBIPEXYTOJIBHUKU https://m.edso0.ru/734d8ad9
82 Brmcannbie 1 onrCcaHHBIC bu6mmoreka [JOK

YeThIPEXYTOIbHUKI

https://m.edsoo.ru/aabclad6
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CBolicTBa U NPU3HAKY BIMCAHHOTO bubmuorexa [IOK
83 n
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKU BIUCAHHOTO bubnuorexa [JOK
YEeTBIPEXYrOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa ¥ MPU3HAKHU BIUCAHHOTO bubnuorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/cf9e646f
86 CBoiicTBa U MPU3HAKK BIMCAHHOTO bubnuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHoe pacniosioskeHue 1Byx bubnuoreka [IOK
OKPYXHOCTEN https://m.edso0.ru/420d844e
B3anMHoe pacniosioskeHue 1Byx bubnuoreka [IOK
88 .
OKpPY>KHOCTEU https://m.edso0.ru/42da86f2
. bu6mmoreka [IOK
89 Kacartne oxpyiocteit https://m.edsoo.ru/4cbf4ff9
. bu6mmoreka [IOK
90 K
acaitite ORpyxHoCTEH https://m.edsoo.ru/52dcbe7d
o1 OO6mue KacaTenbHBIC K IBYM bubmuorexka [JOK
OKPY)KHOCTSIM https://m.edso0.ru/d2151a62
KouTtponsHas pabora no teme
92 "Vl U 4eTBIPEXYTOJIbHUKHI Bubmmorexa LIOK
pexyT " https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpEeHME M 000OIICHNE.
Pemrenue 3aaau, MIUTIOCTPUPYIOMINX bubnunoreka [JOK
93
CBS3U MEXYy Pa3Iu4HbIMU TEMaMHU https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u oboOIIeHNE. bubnuorexa [IOK

Pemenue 3aaa4, WIUTIOCTPUPYIOLIUX

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

[ToBTOpenue u oboOIIeHNE.
Pemenue 3a1a4, WIDTFOCTPHPYIOMINX

bubmmoreka [{OK

% CBSI3M MEXY Pa3JIMYHBIMU TEMAMU https://m.eds00.ru/51013847
Kypca
[ToBTOpenue u 06001IEHNE.

96 Pemrenue 3aga4, HIUTIOCTPUPYIOIINX bubnuoreka [JOK
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/248181a0
Kypca
[ToBTOpEeHME 1 0600IIEHNE.

97 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3M MEXY Pa3IMYHBIMU TEMAMU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHME M 000OIIECHNE.

98 Pemenue 3ana4, WILTIOCTPUPYIOIIUX bubnmuorexa [JOK
CBSI3U MEXKY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/6a69702b
Kypca
[ToBTOpEeHME M 000OIIECHNE.

99 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuoreka [JOK
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpeHue u oboOIIeHNE.

100 Pemrenue 3aaau, MIUTIOCTPUPYIOMINX bubnunoreka [JOK
CBS3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/7942fc3c
Kypca

101 HTorosas KoHTpoJbHAsA paboTa Bubmmorexa LIOK

https://m.edso0.ru/c2695¢10
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[ToBTOpenue u oboOIIeHNE.

102 Pemenue 3ana4, WILTFOCTPUPYIOIINX 1 bubnuorexa [JOK
CBSI3M MEXY Pa3IMYHBIMU TEMAMU https://m.eds00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
[MTPOI'PAMME
9 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Cunyc, KOCUHYC, TAHT€HC YIJIOB OT 1 bubnuoreka [JOK
0 oo 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuoreka [JOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
bu6mmoreka [JOK
3 Popwmysst MpHBEACHHA L https://m.eds00.ru/98813486
bubnuoreka [JOK
4 Popwmysbt MpHBEACHHA L https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.edso00.ru/9738e456
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.edso0.ru/d934a6e6
7 Teopema cunycos 1 bubmiorexa LIOK

https://m.edso0.ru/820ebf06
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bubmuoreka [JOK

8 T
copemMa CHHycoB https://m.eds00.ru/000dd68f
Pemrenne npakruyeckux 3amad ¢
9 HUCIOJIB30BAHUEM TEOPEMBI bubmorexa HOK
p https://m.edsoo.ru/da65db4c
KOCI/IHyCOB nu TeOpeMI)I CI/IHyCOB
Pemenne npakTuyeckux 3agay ¢
10 chonbzoBaneM TEO eMLI21 bubmorera [JOK
p https://m.edsoo.ru/ed170337
KOCI/IHyCOB nu TCOpeMBI CI/IHyCOB
Pemenne npakTuyeckux 3aaay ¢
11 HUCIIOJIL30BAHUEM TEOPEMBI bubmorexa HOK
P https://m.edsoo.ru/fd237192
KOCI/IHyCOB nu TeopeMm CI/IHyCOB
Pemenne npakTuyeckux 3aaay ¢
12 HUCIIOJIE30BAHUEM TEOPEMBI bubmorera [JOK
p https://m.edso0.ru/66b247d5
KOCHUHYCOB U TEOPEMBI CHHYCOB
Tpurosomerpuueckue HGopMyIbI
13 JII);I IUIOLIIA, I/II)T e oan})miay bubmorera [JOK
A [Haj Tpeyr ’ https://m.edsoo.ru/009bf17e
napasuiesorpaMmma
Tpuronomerpuueckue HGoOpMYyIbI
14 J]';I)SI IUIOLIIA, I/II)T e oan})miay bubmorera [JOK
A [Haj Tpeyr ’ https://m.edsoo.ru/3479efa2
napasuiesorpaMma
Tpuronomerpuueckue GOpMYyIbI
15 ;I)SI IUIOILIA, IET e oan})miay bubmorexa HOK
a Haju Ipeyr ’ https://m.edsoo.ru/c9e4273f
napajiejaorpamma
Tpuronomerpuuyeckue HGOpPMYIIbI
16 Jl'IDSI IJIOIIIA, IET e onb(fmiay bubmotera [JOK
A tHaj Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajiejaorpamma
17 ®opmyna ['epona bubmiorexa LIOK

https://m.edsoo.ru/ad8e9d59
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bubmuoreka [JOK

18 opayna l'epora hitps://m. eds00.ru/8fh80467
19 oparyna Lepora Etffsﬂifeeﬁf 8/I§3b9324c
20 ®opmyia IIONIaAN BBIITYKIOTO bubnuorexa [JOK
YEThIPEXYTOJIbHUKA https://m.edso0.ru/e20462b0
21 @opMyIa IIONIaAN BBIITYKIOTO bubnuorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/1b3f8284
29 KonTponbnas paborta o teme bubnuoreka [IOK
"Pemienne TpeyronbHUKOB" https://m.eds00.ru/71316455
23 Xopapl ¥ TI0I00HBIE TPEYTOJTHHUKN bubmuorexa [JOK
B OKPYXHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa 0 MpOU3BEAECHUH OTPE3KOB bubnuoreka [JOK
X0pA https://m.edso0.ru/9a6b9583
o5 TeopeMa 0 mpOU3BEAECHUH OTPE3KOB bubnuoreka [IOK
XOpa https://m.edso0.ru/3280910d
26 TeopeMbl 0 MpPOU3BEICHUN bubnuoreka [JOK
OTPE3KOB CEKYILIHNX https://m.edsoo.ru/7c74ebdb
97 TeopeMsbl 0 IPOU3BEIEHUN bubnunoreka [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/ccdb3092
28 Teopema o kBajpaTe KacaTeabHOM bubmorexa HOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 kBajpaTe KacaTeabHON BH6J.IHOTeKa LOK
https://m.edso0.ru/d6df6c82
30 Teopembl UeBsl 1 MeHnenast E;fi;j;f;iggﬁz 218dfa
31 Teopemsl UeBbl 1 Menenas Bubmmorexa LIOK

https://m.edsoo.ru/a463clbc
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bubmuoreka [JOK

2 T 4 M
3 COPEMEL ZIeBRt 1 Miererad https://m.edsoo.ru/ela81aa9
bubmmoreka [{OK
IT

33 OIUITHE O ToMOTETHH https://m.edsoo.ru/14e624fd

34 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"[logo6ue TpeyroapHUKOB" https://m.eds00.ru/15177855
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

35 VYrnoBoi kodhduieHT u bubnuoreka [JOK
CBOOOIHBIN YJIEH, UX https://m.edsoo.ru/2dcfad6b
F€OMETPUUYECKUN CMBICTT
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

36 VYrnoBo# kodhduiueHT u bubmuorexa [JOK
CBOOOHEIN YJIeH, X https://m.edsoo.ru/fa4fb1b3
reOMETPUUYECKUN CMBICTT
[TapannensHOCTH U

37 MEePIEHIUKYIISIPHOCTD MPSMBIX Bubmmorexa [IOK

PHCHIIIY. P p https://m.eds00.ru/6d686658
(duepe3 yrimoBoi kodhuIeHT)
bu6mmoreka [JOK
38 v
PABHEHHC OKpYAHOCTH https://m.edso0.ru/1658a6fd
Haxoxnenue nepeceueHuit
39 OKPYXKHOCTEH U IPSIMBIX B bubmorexa HOK
26 P https://m.edsoo.ru/36de713a
KOOpAMHATAX
Haxoxnenue nepeceueHuit
40 OKPY)KHOCTEH U MPSAMBIX B bubmorexa HOK
26 P https://m.edso0.ru/5777b234
KOOpAMHATAX
41 dopmyna pacCTOSHHS OT TOUKH JI0 bubnuoreka [IOK

psIMOM

https://m.edsoo.ru/5ffdeecd
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[Inomane napamienorpaMma B

42 KOOPAMHATAX, IOHATUE 00 buGnnorexa [IOK
P T https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOMW ILJIOIIAIN
IlpnMenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘-IeCKI/I-O I/IGIII{TI/I O]I::.IHHI)IX bubnmorexa LOK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPUUECKHX 3a/1auax
44 KonTponsnas pabora no teme bubnuorexa [JOK
"Meron koopauHaT" https://m.edso0.ru/b1271082
bu6moreka [IOK
4 B
S CKTOPBI Ha IIOCKOCTH https://m.edsoo.ru/bd9a630e
CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB
46 — TIPaBWJIa TPEYTOJbHUKA U bubmorexa LOK
p peyr https://m.edsoo.ru/193ca346
napajuiesorpaMmma
CrnoxxeHue ¥ BEIYUTAHUE BEKTOPOB
47 — IIpaBWJIa TPEYTOJIbHUKA U bubmorexa LOK
p peyr https://m.edsoo.ru/01d8e6al
napajuiesorpaMmma
48 VYMHOKEHUE BEKTOPA Ha YUCIIO Eubmaorexa HOK
p https://m.edsoo.ru/e540d478
bu6mmoreka [JOK
49 K
OOP/IHATRI BEKTOpa https://m.edsoo.ru/2278518f
CrnokeHue ¥ BBIYUTAHHUE BEKTOPOB,
50 MHOYXEHHE BEKTOPA HA YHCIIO B Bubmiorexa TOK
y p https://m.edsoo.ru/c492667b
KOOpJIUHATaX
CnosxeHue 1 BEIYMTaHHE BEKTOPOB,
51 MHOXEHHE BEKTOPA Ha YHCIIO i bubmnorexa [IOK
y p https://m.edsoo.ru/2560ab87
KOOpJIUHATaX
59 [IpumeHeHne BeKTOPOB B (hpU3HKE, bubnuorexa [IOK

LIEHTP Macc

https://m.edsoo.ru/1cfb8928
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53 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
Pa3noxxeHust BEKTOpOB 110 0azucy https://m.edso0.ru/757b9b30
54 [TonsiTre 0 6a3uce (Ha MIIOCKOCTH). bubmmoreka [{OK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsiTre 0 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
Pa3znosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CkansipHO€ MpOU3BEICHNE
56 BEKTOPOB, TEOMETPUUYECKHUM CMBICI bubnuorexa [JOK
U BBIPAKEHUE B JIEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpIMHATaX
57 JMcTpuOYTUBHOCTD CKAJIIPHOTO bubnuoreka [IOK
MPOU3BEICHUS https://m.edso0.ru/0bcd3387
58 CkansipHO€ MPOU3BEIICHUE U bubnuoreka [IOK
MPOCLUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHne cKaIapHOTro BuG 1OK
nonroTexa
59 TPOHSBEIICHHA BEKTOPOB A1 https://m.edso00.ru/9d7b1240
HAXO0XKJIEHHs IJIMH U YIJIOB T '
[IpuMeHeHne CKaIsIpHOTO Bu6 10K
nonmoTeka
60 TPOH3BEIICHHA BEKTOPOB AT https://m.eds00.ru/99791584
HAXOXKICHUS JJIMH U yIII0B T '
[IpuMeHeHne CKaIsIpHOTO Bu 1OK
nonroTeKa
61 TPOMSBCEACHIA BEKTOPOB T https://m.eds00.ru/894c1248
HAXOXKJICHUS JJIMH U yIII0B T '
Pemenune reomeTpuieckux 3aaau ¢ Eufs OK
62 MOMOIIIBIO CKAJIIPHOTO ubsmorexa L

MIPOU3BCACHUSA

https://m.edsoo.ru/e572abc0
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Pemenne reomeTprueckux 3anad ¢

63 MTOMOIIBIO CKAISIPHOTO Bubmmorexa LIOK
https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"BexTops!" https://m.edso0.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnnorexa [JOK
BBIUHCIICHUE UX JIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.eds00.ru/2517463d
67 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIIEHUE UX AJIEMEHTOB https://m.edsoo.ru/a16f6e98
69 Uwucno v nimmHa OKPYKHOCTH bubmorexa IOK
https://m.edsoo.ru/78b4dc48
70 Uucno v 1immHa OKPYKHOCTH bubmorexa HOK
https://m.edso0.ru/825e73c7
71 JlnvHa TyTH OKPY)KHOCTH bubmorexa HOK
https://m.edso0.ru/3c2983f9
72 JlvHa Oyru OKPY>KHOCTH bubmmorexa [IOK
https://m.edsoo.ru/4eb62ffb
73 Pannannas mepa yria BH6J.IHOTeKa HOK
https://m.edsoo.ru/d3b68dca
bubnunoreka [JOK
74 Pammarias mepa yria https:// m.edsocl)_.[ ru/e97f0369
75 [Inomanp Kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK

(cexTopa u cerMeHTa)

https://m.edsoo.ru/b73a7f0b
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76 [Tnomanp Kpyra u €ro 3J1€MEHTOB bubnmoreka [JOK
(cexTopa u cerMeHTa) https://m.edso0.ru/10a2b760
77 [Inomane Kpyra 1 €ro 3J€MEHTOB bubnuorexa [JOK
(cexTopa u cerMeHTa) https://m.edso00.ru/0d98bb54
Brruucnenue nepumeTpoB u
78 iomaaen Guryp, BKITFOYAROIINX brbmmorexa [TOK
M https://m.edso0.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
79 iomaael GUryp, BKITFOYAFOIIAX bubmorexa [TOK
P https://m.edsoo.ru/a4bcd171
AJIEMEHTHI KpyTa
KonTposnbhas o teme "J{nuna bu6moreka [IOK
80
OKPYXXHOCTH U Iuioniaap kpyra' https://m.eds00.ru/0353e638
bu6mmoreka [IOK
81 Hentpanbuas cummerpis https://m.edsoo.ru/e63ff8f2
82 LlenTpanibHO-CUMMETPUYHBIE bubnuoreka [IOK
burypst https://m.edsoo.ru/5dbbfd1f
bu6mmoreka [JOK
83 II
OBOPOT https://m.edsoo.ru/a59548ae
bu6mmoreka [JOK
84
Oceas cumMmeTpHs https://m.edsoo.ru/de5f1903
[ToBTOpEeHME M 000OIICHNE.
85 Pemenue 3ana4, WILTIOCTPUPYIOIIUX bubnuoreka [JOK
CBS3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/46bcel28
Kypca
86 @urypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIILHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
87 [TapannenbHbIil nepeHoc bubmorexa LIOK

https://m.edso00.ru/3b681983



https://m.edsoo.ru/10a2b760
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/1f673d06
https://m.edsoo.ru/a4bcd171
https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983

bubmuoreka [JOK

88 Tlonarue ABMKEHUS U €0 CBOIICTBA httos://m.edsoo.ru/4bdaggea
bubmmoreka [{OK

89 Pasenctso guryp https://m.edsoo.ru/aba7d464
[IposiBieHNs CHMMETPUHN B

90 MPHUPOJIE, KUBOIUCH, CKYIIBIITYPE, brmmorexa [OK

https://m.edso0.ru/92b823fd

aApPXUTEKType

o1 Kommnozuiuy ABMKEHUH bubmmoreka [{OK
(mpocreiiiue npumMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpeHMe 1 0600IIEHNE.

92 Pemenue 3ana4, WILTFOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXy Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/efefead3
Kypca
[ToBTOpEeHME M 000OIIEHNE.

93 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMAMU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEeHME M 000OIICHNE.

94 Pemenue 3a1a4, WILTIOCTPUPYIOIINX bubnmuoreka [JOK
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME M 000OIICHNE.

95 Pemrenue 3aaau, MIUTIOCTPUPYIOMINX bubnunoreka [JOK
CBS3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/a78455¢c5
Kypca
[ToBTOpeHue u oboOIIeHNE.

96 Pemrenue 3aaau, HIUTIOCTPUPYIOMINX bubnmoreka [JOK

CBSI3U MEX/Y Pa3IMUYHBIMU TEMaMHU
Kypca

https://m.edsoo.ru/2e7695cf



https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf

[ToBTOpenue u oboOIIeHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIINX 1 bubnuorexa [JOK
CBSI3M MEXY Pa3IMYHBIMU TEMAMU https://m.edso0.ru/6383d98a
Kypca
[ToBTOpeHue u 06001ICHNE.

98 Pemenue 3ana4, WILTFOCTPUPYIOMINX 1 bubnuorexa [JOK
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/89c5365f
Kypca
[ToBTOpEeHMe 1 0600IIEHNE.

99 Pemenue 3ana4, WILTIOCTPUPYIOIINX 1 bubmuorexa [JOK
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0dcedafl
Kypca
[ToBTOpEeHME M 000OIIECHNE.
Pemenue 3aga4, WILTIOCTPUPYIOIINX bubmuorexa [JOK

100 1
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/27b735e9
Kypca

bubmuoreka [JOK

101 Hrorosas koHTpoJIbHAs paboTa 1 https:/m.e dsogru 1073bcf5d
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3ana4, WILTIOCTPUPYIOIIUX bubnunoreka [JOK

102 1
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edso0.ru/1852817e
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

I'eomerpus

6.1

Pacnio3HaBaTh M3y4yeHHBIE T€OMETpUYECKHE (UIYpbl, ONPENENATh HUX
B3aUMHOE€ pAacloJIoKEeHHe, H300paxaTb TIeoMeTpuuecKkue (Urypsl,
BBITIOJIHATD YEPTCIKU 110 YCIIOBUIO 3aa4H. I/ISMepﬂTB JIMHEHWHEBIE U YIJIOBEBIC
BennuuHLL. Pemarsn 3aaa4u Ha BBIYMCICHUC JJIUMH OTPE3KOB W BCIMYHH
YTJIOB

6.2

Jenate TpyOyr0 OIEHKY JMHEWHBIX W YIJIOBBIX BEITWYUH IMPEIMETOB B
peanbHOM KU3HH, pa3MEPOB MPHUPOAHBIX 00BEKTOB. Paznmmuarh pasmepsl
ATUX 00BEKTOB IO TOPSJIKY BETUINHBI

6.3

CTpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4am

6.4

[Tonb3oBaThcsl MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOWCTBAa PaBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PELICHUU
3a1au

6.5

[IpoBoauTh JIOTUYECKUE paccyxeHus c HCIOJIb30BaHUEM
reOMETPUUECKUX TEOPEM

6.6

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

6.7

Onpenenars NapauieTbHOCTh MNPAMBIX C TMOMOIIBIO YIJIOB, KOTOPBIE
obpa3yer ¢ HMMHU cekymas. OmnpeaensiTh MapalIeNbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSMOM 1O TOYeK
JOpYrou npsiMoi

6.8

Pemars 3agaumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCIICHUA WU HAXOJUTH YHCJIIOBBIC U 6YKB6HHHC 3HA4YCHUA
YrJIOB B TCOMECTPUUYCCKUX 3adaydaxX C HCIIOJIb30BAHUCM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOTOYT'OJILHUKOB, CBONCTB YIJ10B, O6pa3OBaHHBIX npu
epeCCUCHUN ABYX  HApPaJUICJIBbHBIX  IIPAMBIX CeKymeﬁ. Pemate
MPaKTUYCCKUC 3a/]aY1 Ha HAXOKJACHUC YI'TIOB

6.10

Bnagers MoHATHEM r€OMETPUYECKOIO MECTa TOYEK. YMETh OINpPENEIATh
OUCCeKTpUCY yIila M CEepeAMHHBIH TNEpPHEeHIUKYIIp K OTpe3Ky Kak
TFE€OMETPUUECKHUE MECTA TOUEK




6.11

@OopMyIMpPOBATH ONPEIEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JAAMETpa
OKPYXXHOCTH, II0JIb30BAaTbCs MX CBOWCTBAMHM. YMETb IIPUMEHATH 3TH
CBOMCTBA IIPU PEILICHUM 3a1a4

6.12

Brnanetrs NoHATHEM ONMKUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e¢ meHTtp. [lonp3oBarhesi akTaMu O TOM, YTO OMCCEKTPHCHI
VIJIOB TPEYrOJbHUKA IIEPECEKAIOTCsl B OJIHOM TOYKE, U O TOM, YTO
CEepEAUHHbBIC IEPIICHIUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS
B OJTHOM TOYKE

6.13

Bitagets moHsATHEM KacaTelIbHON K OKPYKHOCTH, MOJIB30BAaThCS TEOPEMOU
0 MEPHNEHIUKYISIPHOCTH KacaTeJIbHON U pajnyca, IPOBEAEHHOTO K TOUKE
KacaHus

6.14

ITonp30BaThCs HpOCTCI\/JIIHI/IMI/I reoMETpUICCKNMHA HCpaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[TpoBOIUTH OCHOBHBIE TEOMETPUYECKHE MMOCTPOEHUS C TOMOIIBIO IIUPKYIIS
U JIUHEUKHA

8 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpust

6.1

Pacno3naBate OCHOBHEIE BHbI tleTpréX}’l"OJ’IBHI/IKOB, X JJICMCHTHI,
ITOJI30BAThCSA MX CBOMCTBAMU IIpyu pCHICHNH I'COMECTPHUICCKUX 3ada4d

6.2

[IpuMeHsTh CBOKCTBA TOUKH MEpeceUeHUs: MeaH TPeyroabHUKa (LIeHTpa
Macc) B pEIICHUH 3a]1a4

6.3

Brnagere mnoHsTHEM CpenHEll JUHUM TPEYroJbHUKAa U TpaleluH,
OPUMEHSTh WX CBOWCTBA TMpPHU PEIICHUHM TEeOMETPUYECKHX 3ajad.
[Tonb3oBatbest Teopemoit Paneca M TEOPEMOl O MPOMOPLHMOHATBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIICHUs MPAKTHUECKUX 33124

6.4

HpI/IMeHHTL IIPpU3HAKH Ioao ous TPEYTrOJIbHUKOB B PCUICHUN
TCOMETPHUUYCCKUX 3adaY

6.5

ITonb3oBaTtbes Teopemoit Iludaropa s pemeHUss reOMETPUUYECKUX H
IPAKTHYECKUX 3a1a4. CTPOUTH MaTEMaTHYECKYIO MOJIENb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JENaTh YEPTEXK U HAXOJAUTh COOTBETCTBYIOIINE
JUTUHBI

6.6

Bnagers noHsTHAMU CHHYCa, KOCHMHYCAa MW TaHIcHCa OCTpOro Yyrijia
OpsAMOYT'OJIbHOTO TPCYrOJIbHUKA. Ilonp30BaThCs ATUMM IOHATHAMH IS
PCHICHUA MPAKTUYCCKUX 3a1a4




6.7

Boruucnsate  (pa3nuuyHbIMM - crioco0aMM) IUIOHIA[b  TPEYroJIbHUKA U
IUIONIAM  MHOTOYTOJNIBHBIX  GUryp (MOdb3ysch, TIe HE0OX0AUMO,
KaJIbKyJIATOpOM). [IpUMEHSTh MOJydeHHBIE YMEHUS B MPAKTUYECKUX
3aa4ax

6.8

BitageTp NMOHATHSAMM BIMCAHHOTO M LEHTPAJIBHOIO YIJIA, HUCIIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XopJaMu (CEeKYyIIMMHU) U yIiie
MEXy KacaTeJIbHOW U XOpJOU MPU PEIIEHUH F'€OMETPUIECKUX 3a1a4

6.9

Bilagete NOHATHEM  ONHMCAHHOIO  YETBIPEXYIOJbHUKA, IPUMEHATH
CBOMCTBA OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a1a4

6.10

[TpuMeHsTh IOTydeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTH MATEMAaTHICCKIEC
MOJICTT JIISL 33]a4 PEaTbHOM JKU3HH W TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C IPUMEHEHUEM T10I00USIH TPUTOHOMETPHH (IT0JIB3YSCh, TJIe
HE00X0IUMO, KATBKYJIITOPOM)

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUUYECKHE (DYHKIUH OCTPBIX YIJOB, HAXOJIUTh C HX
MOMOUIBI0  PA3JIUYHBIE AJIEMEHThl MPSAMOYTOJBHOTO TPEYroJibHUKa
(«pelreHue MPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTh (c momoIuisio
KaJbKYJSATOPA) AJTUHBI U YIJIBI 7151 HETaOIMYHBIX 3HAYSHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM I HAXOXACHUS COOTHOIICHHM
MEX 1y TPUTOHOMETPUYECKIMH BEIMYMHAMHU

6.3

Hcnonn3oBarh TECOpEMbl CHHYCOB H KOCHUHYCOB [JIsI HAXOKICHUA
pPa3JINYHbIX JJICMEHTOB TPCYrOJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),
IPUMCHATD UX IIPH PCHICHUU I'COMCTPHUUCCKUX 3a1av

6.4

Bnaners mnoHsTHAMH IpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB TOJ00HBIX ¢uryp. Ilomb3oBaThcsi CBOMCTBaMHU MOA0OUA
IPOU3BOJIBHBIX (DUTYp, YMETb BBIUMCIATH JUIMHBI U HaXOAWUTh YIJbl Y
noJo0HbIX ¢uryp. IlpumensaTs cBoiicTBa MojoOusi B MPAKTHUYECKUX
3agadax. YMeTh MPUBOJUTH IPUMEPhl OJOOHBIX (QUTYp B OKpYXKalOIleM
MUpe

6.5

ITonp30oBaThCs TCOpECMaMu O THPOU3BCACHUU OTPC3KOB XOpHA, O
MNPOU3BCIACHUU OTPC3KOB CCKYIIUX, O KBAApPATEC KacaTellbHOM

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 CKAIIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIUH U
YIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, NPHUMCHATH €ro B
PEIICHHUU TCOMCTPHUICCKUX U MMPAKTUYCCKUX 3ada1

6.8

BitageTs NOHATHAMY IPABUIILHOTO MHOTOYT OJIBHUKA, JNIMHBI OKPYKHOCTH,
JUIMHBI JIyTU OKPY)KHOCTH M PaJUaHHON MEpPBI yIila, YMETh BBIYMCIATH
IUIOIAAp Kpyra M ero 4vacred. IIpumMeHATh NOJlydeHHBIE YMEHUS B
IIPAaKTUYECKUX 3aa4ax

6.9

Haxomuts ocu uim HEHTpbl CUMMETPUU (UTYpP, NPUMEHSATH JBHKCHUS
IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpuMeHATH ITOJTydeHHBIE 3HAaHUSI HA IPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJENM IS 3aad PEIbHOW JKU3HU M IPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIIEHUS C IPUMEHEHHEM MOJA0OUSU TPUTOHOMETPUUECKUX (PYHKIIMH

(TmoNB3ysCh, TJIe HEOOXO0IMMO, KATbKYIISITOPOM)

INPOBEPAEMBIE DJEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
Hauanbnubie nonsTus reomerpud. Touka, npsmasi, OTpe30K, Jyd. Yrou. Bumsl
6.1 yriaoB. BeprukanbHble M cMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJbHUK. [lapamiensHOCTh U epHeHAUKYISIPHOCTD IPSIMbIX
6.2 Cummetpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOW cuMMeTpuH. [Ipumepsr
' CUMMETPUHU B OKPYKAIOILIEM MUPE
6.3 OcCHOBHBIE TIOCTPOEHHUS C TOMOILNBIO LUPKYIS M JUHEHKU. TpeyroibHUK.
' BricoTa, Meauana, 6uccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIH W PAaBHOCTOPOHHMI  TpeyroiabHUKU.  HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa U MpHU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKka. [IpuzHaku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CBoiicTBa U MPU3HAKH MapaieNbHbIX NpsMbIX. CymMMa YTiioB TpeyroJbHHUKA.
' BHuemrnue yriel TpeyrojibHUKa
[IpsmoyronpHbId  TpeyrodbHUK. CBOWCTBO  MeIWaHbl  MPSIMOYTOJIBHOTO
6.7 TpEeyrojibHUKa, TMpOBeNEHHOW K  TumoTeHy3e. llpu3Haku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOTBHUKOB. [IpSIMOYTONbHBINA TPEYTOIBHUK C YTIIOM B 30°
HepaBeHnctBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE
6.8 JOMaHO#, Teopema O OoOJbIIEM yrie W OOJNBIICH CTOPOHE TPEYroJbHHKA.

HepHeH,Z[I/IKYJBIp 1 HaKJIOHHasA




6.9 I'eomerpuueckoe Mecto TOoYeKk. buccekrpuca yrima W CepeIMHHBIN
' NEPHEHIUKYIIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb M KPYT, XOp/ia U TUaMeTp, UX CBOICTBA. B3auMHoe pacnosnoxeHue
' OKpYXXHOCTH U npsimMoii. KacaTenbHas u cexyias K OKpyKHOCTH
6.11 OkpyXHOCTb, BIHCaHHas B Yroji. BnucaHHas M ONHMCAHHAs OKPYXHOCTH
' TPEYroJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
6 I'eomerpus
6.1 UYerslpéxyronbpauku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBaJipaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpamneuus, paBHOOOKasi Tpameuus, e€ cBoicTBa M npusHaku. [IpsMoyrosiabHas
Tpaneuus
6.4 Meron ynBoenus menuanbl. LlenTpanbHas cummerpusi. Teopema Daneca u
' TeopemMa O MPONOPIUOHAIBHBIX OTPE3Kax
6.5 Cpennue NMHUM TpeyrojpHUKa U Tpaneuuu. LleHTp Macce TpeyrojpHHuKa
6.6 [Tomobue TpeyronpbHUKOB, KOodhdumuenT mnomodbus. IlpusHaku mog00US
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHnH NpakTUIeCKUX 3a1au
6.7 Dopmyibl Ui 0N TPEYTOJIbHUKA, MapajjiesiorpaMmMa, poMmoa 1 Tparnenun
6.8 CpoiicTBa 1wIOmAaACi reoMerpudyeckux ¢uryp. OTHOIICHHE TUIOIIAACH
' noJ00HBIX GUTYD
6.9 Brluucnenue miomanei TpeyroJbHHUKOB MU MHOTI'OYTOJIBHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyCc, KOCHMHYC, TaHIE€HC OCTPOro YIjia HIpPsIMOYIOJIBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpuUroHomMeTrpuueckue (GyHKIIHU
yrioB B 30°, 45° u 60°
6.12 BnycaHHbBIE M LEHTPAIBHBIE YIVIBI, YTOJ MEXAY KacaTeIbHOM M XOpAOH. YTJIbI
' MEXAY XOpJaMH U CEKYIIUMU
6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKU
6.14 B3aumMHoe pacnonoxenue AByX okpyxHocteil. Kacanue okpyxHocteil. OOmume
' KacaTelbHbIE K IBYM OKPYXHOCTSAM

9 KIIACC




Koxa

HPOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

6 I'eomerpus
6.1 Cunyc, xocunyc, TaureHc yriioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXKAECTBO. POPMYIIBI IPUBEICHHS
6.2 Pemwrenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M Teopema CHHYCOB. Pemenue
' MPAKTUYECKHX 33/1a4 C UCTIOIH30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [Ipeo6pazoBanwme mompoowus. [1ogo0me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 mpousBeACHUH OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEACHUU OTPE3KOB
' CEeKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, umHa (MOAyNb) BEKTOpPaA, COHANPABICHHBIE BEKTOPHI, ITPOTHBOIOIOKHO
6.5 HaTpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuy HaJx BeKTopamu. PasnokeHWe BeKTopa 1O JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopauuatel BekTopa. CKalsipHOE MPOU3BEACHHUE BEKTOPOB, MPUMEHEHHE LIS
' HAXOXJICHHS JUTHH U YIIIOB
JlexapTOoBbl KOOpAMHATHI HA IJIOCKOCTH. YPABHEHHs NPAMOA U OKPYKHOCTH B
6.7 KOOpAMHATAX, TIEpEeCeUeHne OKPYKHOCTEH W TpPSIMBIX. METOJ KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JnuHa okpyxHocTu. ['pagycHas u paguaHHas Mepa yria, BBIUMCICHHUE UIMH YT
' OKPYXKHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
6.11 JIBuKeHHs] TUIOCKOCTH M BHYTpEHHHE CcuUMMeTpuu Guryp (sieMeHTapHbIe

npeacrasieHus). [lapamnensusiii nepeHoc. [ToBopor




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

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

YMeHHne onepupoBarh IMOHATHSAMM: MHOXKECTBO, IIOJMHOYKECTBO,
omepanuy HaJl MHOYKECTBaMHU; YMEHHUE OINEpUPOBaTh MOHATUIMU: TIpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHITh UX IPU PELICHUH 33]1a4; YMEHUE
HCIOJIb30BaTh TpauuecKoe IMpeACTaBICHUE MHOKECTB ISl ONMCAHUSA
peaJIbHBIX MPOLIECCOB U SBJICHUM, IPU pEIIeHNH 3a7a4 U3 IPYTUX Y4eOHBIX
MpEAMETOB

YMeHHne onepupoBaTh MOHATHAMM: OIPEIEICHUE, AKCHOMa, TEOopeMma,
JI0Ka3aTelIbCcTBO; YMEHHME pACIIO3HABAaThb WCTHUHHBIE W JIOXKHBIE
BBICKAa3bIBaHUSA, IPUBOJAUTH IPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHUS U OTPHIIAHUS BBICKA3bIBaHUI

YMeHue omnepupoBaTh MNOHATHUSIMU: HATypalbHOE YHCIO, IMPOCTOE H
COCTaBHOE YHUCIIO, IETUMOCTh HATYPAJIbHBIX YHCEN, PU3HAKH JEIUMOCTH,
1Ie7I0€ YKCII0, MOAYJIb YHUCIIa, OOBIKHOBEHHAS IPOOb U ACCSITHYHAS APOOD,
CTaHJAPTHBIN BUJI YUCIIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIBEHOE YHCIIO,
apuMETUYECKU KBaJPAaTHBIA KOPEHBb; YMEHUE BBITIOTHATH JCUCTBHS C
YlCllaMd, CPaBHUBATh U YHNOPSAJOUYMBATH YHCIIA, MPEJCTABIATh YUCIA Ha
KOOPJMHATHOMN MPSMOM, OKPYIJISATh YMCIA; YMEHUE JeaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue ornepupoBaTh MOHSATUSMHU: CTEIEHb C LENbIM IOKa3aTeleM,
apumMeTHyecKuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHU OOJbIlie
€IMHUIIBI; YMEHHUE BBITIOJNHATH Pacu€Thl 1Mo (opMynam, Mpeodpa3oBaHUs
HENbIX, ITPOOHO-PAllMOHANBHBIX BBIPAKEHUNH U BBIPAKEHUU C KOPHIMH,
pa3noXKeHNue MHOTOWIEHA HA MHOXKUTENH, B TOM YHUCJIE C UCIIOIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMmenue OIICpHUPOBATh IMOHATHUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
OJIHOH nepeMeHHoﬁ, YHCJIOBOC HEPABCHCTBO, HECPABCHCTBO 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,
KBaJApaTHBIC U ,Z[pO6HO-paI_II/IOHaJIBHBIC HCpPAaBCHCTBA C OJIHOM HepeMCHHOﬁ,
B TOM YHCJIC TP PCHICHUU 3ada4 U3 JPYTUX NpCAMETOB U NPAKTUICCKUX
3ala4; YMCHHUC HUCIIOJIb30BATh KOOPANHATHYIO IIPAMYIKO U KOOPAUHATHYIO
IJIOCKOCTB JJIsA I/I306pa)KCHI/I${ peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHIMU: (YHKIUS, rpaduk (yHKIHUH, HYIU
(GyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, NMPOMEXKYTKH BO3PACTaHMS,
yObIBaHUs, HAauOoOJIbIIEe M HaWMEHbIIEe 3HAUYCHUS (YHKIWU; YMEHUE
OTEepPUPOBATh MOHATUSAMH: TpsAMas MPONOPUUOHAIBHOCTb, JIMHEHHAS
GbyHKUMs, KBaapaTW4Has QYHKIHS, oOOpaTHas MNpPOTOPLUUOHAIBHOCTD,
napabosa, runep6oI1a; yMeHue CTpouTh rpaduku QyHKIHNA, HCIIOJIE30BATh
rpaduKy JUISL OTIPE/ICIICHUsSI CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, LIS
pelieHus 3a7a4 W3 JAPYTUX YYEOHBIX IMPEIMETOB M PEATbHOW JKU3HWU;
yYMEHHUE BBIpaXKaTh (HOpMyIaMu 3aBUCUMOCTH MEXTy BETHUYUHAMHA

YMenmne OIICpUpOBATH IIOHATUSAMMU. II0CJICAOBATCIIBHOCTD,
apudmernyeckas 1 reoMeTpudeckasl Mporpeccuy; yMEHHe MCIO0JIb30BATh
CBOMCTBa IMOCJIEZIOBATEIbHOCTEN, (POPMYIIBI CyMMBI U OOIIET0 YiIeHa IpU
pelIeHny 3a7ad, B TOM YHUCIE 3ajad U3 APYruX y4yeOHBIX MpPEIMETOB U
peaNbHOM )KU3HU

YMeHue pemath 3ajaui pa3HbIX TUIOB (B TOM YMCJE€ HA IPOLEHTHI, JOIH
Y 4acTH, ABM)KEHUE, paboTy, IEHY TOBapOB U CTOUMOCTb IOKYIIOK U YCIIYT,
HaJoru, 3afadyd M3 oO0JacTu YHpaBlIE€HUS JUYHBIMU U CEMEWHBIMU
(mHaHCaMM); yMEHHE COCTABJIATh BEIPAKEHUS, YDaBHEHHU S, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHUIO 3a/ayd, HCCIECJOBAaTh IIOJIYYCHHOE PELICHHE H
OLIEHUBATh MIPABJIONOA0OHOCTD NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue ornepupoBaTh NOHATHIMH: (UTYpa, TOUKA, OTPE30K, TpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYTOJbHHK, TPEYTOJIbHUK, PaBHOOCIPCHHBIH WU
PaBHOCTOPOHHHUI  TPEYrOJIBHUKH,  TPSMOYTOJNBHBIM  TPEYTrOJIbHUK,
MenuaHa, OHMCCEKTpHUCa ¥ BBICOTA TPEYTrOJIbHUKA, YETHIPEXYTOJIBHUK,
napajieiorpaMM, — poM0O,  MPSMOYIOJIBHHWK,  KBajpaT,  Tparelus;
OKpPY)KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
(burypamu; yMeHUe periath 3aJ1au, B TOM YUCIIC U3 TOBCETHEBHOW XKHU3HH,
Ha HAXOXXJCHHE M'eOMETPUYECKHX BEJIMYUH C MPUMEHEHUEM H3y4YCHHBIX
CBOMCTB ¢uryp u GpaxTon

10

YMeHHe OmnepupoBaTh IMOHATHSIMHU: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MMapauIeIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX, YTOJ
MEXIY TPSAMBIMH, TEPHCHIUKYJISIP, HAKIOHHAs, MPOCKIHS, MOa00Hue
¢buryp, mogo0HBIC TPEYrOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH H
NpsSIMO; yMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO M TOH00ME
¢buryp, mapauieIbHOCTh ¥ NEPIIECHANKYISIPHOCTD PSMBIX B OKPYXKAFOIIEM
MUpe

11

YMmenue OIICpHUPOBATh NMOHATHUAMU: JJIMHA, PACCTOSIHUEC, YIOJI (BCJ'II/I‘H/IHa
yriia, CMHYC U KOCUHYC YyIJia TPCYTOJIBHI/IKa), mjiaomaab, YMCHHUEC OLICHUBATDb
pasMEeprl MTpPCIMETOB U 00BEKTOB B OKpyXKaromeM MHUpe; YMCHUC
NPpUMCHSTH (I)OpMyJ'IBI nepuMeTpa U miomaau MHOTOYTOJIbHUKOB, NJIMHBI
OKPY’KHOCTHU n iomaaun Kpyra, o0bema MpAMOYT'OJIbHOT'O
apaJiieJICIuIcaa, YMCHHC MPUMCHSITH IMPpU3HAKN PaBCHCTBA
TPECYIrOJIbHUKOB, TCOPEMY O CYMMC VIJIOB TpPCYroJIbHUKA, TCOPCMY




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

12

YMmenue u300pakaTh IUIOCKHE (QUTYppl W WX  KOMOHHALUH,
NPOCTPAaHCTBEHHBIE (UTYPBI OT PYKH, C TOMOLIBIO YEPTENKHBIX
UHCTPYMEHTOB W  JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHMBOJIbHOMY OITHCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: NMPSIMOYIOJIbHAs CUCTEMa KOOp/MHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpPA HA
YHUCIIO, CKaJIPHOE IIPOM3BEACHHE BEKTOPOB; YMEHHME HCIIOIb30BATh
BEKTOPBI U KOOPJMHATHI JJIs IPEICTABICHUS JaHHBIX U PEIIECHU 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU

14

VYMmenne ONCpHUPOBATH TIOHATHUAMM: CTOJIOMKOBBIE U KPYIrOBEIC JMarpaMMBl,
Tabnuipl, cpeaHee apudMeTHUecKoe, MeauaHa, HauOoJbllIee U
HaMMEHbIIee 3HAUYCHUS, pa3Max YHCIOBOTO Habopa, yMEHHE W3BIICKaTh,
WHTEPIPETUPOBATH M MPEOOPa30BhIBATH HHPOPMAIIHIO, TTPEICTABICHHYIO
B TaOJIMIaX M HA TMarpaMMax, OTPakarolllyl0 CBOMCTBA U XapaKTEPUCTUKH
pEATbHBIX TPOIIECCOB U SBJICHHWI, YMEHHE pacliO3HABaTh HM3MEHYMBHIC
BEJIMYHUHEI B OKPYXKAIOIIEM MUpE

15

YMeHHne omnepupoBaTh TMOHATHSAMHU: CIy4alHBIM OMBIT (CITy4aiiHBIN
OKCIIEPUMEHT), JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApPHBIM  MCXON)
CIIy4aifHOTO OIIbITA, CIIydailHOE COOBITHE, BEPOSITHOCTh COOBITHSI; YMEHUE
HaXOJUTh  BEPOSITHOCTH  CIy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU; YMEHHE PEIlaTh 3a/1a4u
METOJIOM OpPraHu30BaHHOTO Iepebopa W C HCIOJb30BAaHHEM IpaBHIIa
YMHOKEHUS; YMEHHUE OLICHUBATh BEPOSITHOCTH pPEallbHbIX COOBITHH U
SIBJICHU, TIOHUMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX U MAJOBEPOATHBIX
COOBITHII B OKpYXKAIOUIEeM MHUPE U B JKU3HHM;, 3HAKOMCTBO C MOHSATHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMenue BIOUpaTh NOIXOASIINNA U3YYEHHBIH METOT TS PEIICHUS 3a/1auH,
NPUBOANTH IPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE H
KU3HU, pAclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTeMAaTUKU B HCKYCCTBE,
OTIHMCHIBAaTh OTJENIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHS MAaTEMATHKHU KaK HayKH, MPUBOJAUTH MMPUMEPHI MATEMAaTUUYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOUN UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

Koxa

HpOBepﬂEMblﬁ IJIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 OOBIKHOBEHHbIE W JIECATUYHbIE  JIpOOM,  MHPOLEHTbl, OECKOHEYHbIE
' MEPUOUUECKUE IPOOH
1.3 PannonaneHble uncia. ApudpMerndeckre ornepaniy ¢ palioHAIbHBIMU YHCIaMHU
14 JelictButenbHple 4Hucia. ApudMeTHuecKue ofmepanuu C JACUCTBUTEIbHBIMU
' IHCIIAMA
15 [TpuGnmkEHHbIC BBIYUCICHUS, TpaBWIa OKPYIJIEHWS, TMPHKHIKA M OIICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandeckrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
59 Crenenp c wnenbIM nokaszateneM. CTeneHb € pallMOHAIBHBIM IOKa3aTeseM.
' CBoiiCTBa CTEIICHH
2.3 MHorousieHs!
2.4 Anrebpaundeckas 1po0b
95 ApubMernuecknii  KOpeHb  HATypaJlbHOW  CTEIEHHU. HevictBust ¢
' apu(pMeTUYECKMMH KOPHAMHU HATypaJlbHOU CTETIEHU
3 VYpaBHEHUs U HEPAaBEHCTBA
31 Ienble u nApoOHO-panoOHaIbHBIE ypaBHEHHA. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUi
3.9 Ienble n apoOGHO-panMOHaNbHbIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TekCcTOBBIX 3a1a4
4 YucoBble MOCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 334aHUS TIOCIIE0BATEIbHOCTEN
4. Apudpmernueckass UM reomerpuyeckas mnporpeccuu. Popmyna  CIOXKHBIX
' MPOIIEHTOB
5 OyHKIMH
Oyukius, crnocodbl 3amaHus  ¢yHkuumu. I'padpuk  ¢ynkuuu. OOnacth
oTpesieNieHusl U MHOXKeCTBO 3HaueHui pyHkunu. Hymu gynkiun. [Ipomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIHMU. MaKCUMyMbI U
MUHUMYMBl (yHkunu. HaunOosbliee m HauMeHblllee 3HaYeHUE (QYHKIUMHM Ha
IPOMEKYTKE
6 KoopannaTsl Ha MpsIMO U TUNIOCKOCTH
6.1 KoopaunaThas npsmas




6.2 JlexapToBbI KOOPAWHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBA

7.2 TpeyronbHuk

7.3 MHOToyrojipHUKH

7.4 OKpyXHOCTb U KpYyT

7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 KombOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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