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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OJWH W3 OCHOBHBIX PAa3/JEiOB UIKOJbHOM MAaTeMaTHUKH,
UMEIOIUN CBOEH 11eNIbl0 00eCeYnuTh U3YYeHHE CBOWCTB U pa3MepoB (QUIyp, UX
OTHOLIEHWM M B3aMMHOE  pACIOJOKEHUE, ONUPAETCA Ha  JIOTUYECKYIO,
NOKa3aTeNbHYO JIMHUIO. L[EeHHOCTh M3y4eHHs] T€OMETPUM HAa YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YYUTCS MPOBOAMTD
JIOKA3aTeNIbHBIE PACCYKACHUS, CTPOUTH JJOTUYECKUE YMO3AKIIOUYEHHUS], I0KA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJeHusI «OT TPOTUBHOTO», OTJIMYaTh CBOWCTBA OT MPU3HAKOB,
dopmynupoBaTh o00paTHble yTBepxkAeHUs. (Ocoboe 3HaUeHHE JOKazaTelbHas
JIUHUS UMEET JIJIS YIITYOIEHHOTO U3yUCHHSI MaTEeMaTUKH.

[lenbto U3y4YeHUs] TEOMETPUU ABJISETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIICHNHA KaK MAaTEMAaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINXCS
B peasbHOM ku3HU. OOyvarIIMiics JOKEH HAYYUThCA  OMNPEICIAThH
TEOMETPUYECKYI0 (PUTYpy, ONUCHIBATH CJIOBAMU YEPTEXK WM PUCYHOK, HAWUTH
IoNaAb  3€MEJIBbHOT0  ydacTKa, pacCUUTHIBATh  HEOOXOIUMYIO  JUTMHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMmble pa3Mepbl Trapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMUCIUTENIbHAS JIMHUS B M3YYEHUU T'€OMETPHUH.
[Ipu pemeHuu 3amay MPaKTHUYECKOTO XapaKTepa OO0Yy4arolUNCS YUYUTCS CTPOUTH
MAaTeMaTHYECKUE MOJEIH pEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJibTaTa.

Oco6eHHOCTh Yy4eOHOT0 Kypca YIIIyOJIEHHOTO N3YyUYCeHHS TEOMETPUHM COCTOUT
B TOM, YTO O0y4aroIuecs: He MPOCTO 3HAKOMSTCS C OMPeIeIEHHBIMU OHATHIMHU, &
YBEPEHHO OBIIaJeBal0T UMHU. CyIlecTBYIOINE TEeMbl IPOrpaMMbl 0a30BOr0 Kypca
T€OMETPUU U3Y4aIOTCsl Ha OoJiee TITyOOKOM ypOBHE, a 00yJaroIuecs: mpuoopeTaroT
YMEHHS, [OMOTAIOIINE WM YBEPEHHO IPUMEHSTh CBOM 3HAHUSA HE TOJIBKO B
MaTeMaTUKe, HO U B CMEKHBIX MPeMEeTax, Mpexkae Bcero Gpusnke u nHPOpMaTUKe,
a TaKXKe IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHUSMU TPU PEUICHUHU NPAKTUYECKUX
3a7a4.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wusyyaercs YriayOJn€HHbIN
yaeOHbIH Kypce «['eoMeTpus», KOTOPBIA BKIIFOYACT CICAYIOIINE OCHOBHBIE Pa3eibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«Yetpipéxyronbaukny, «Ilogodue», «IneMeHTsl TpUuroHomeTpuny, «llnomaan», a
Takxke «Metoa koopauHaTy», «Bektopsl», «IIpeoOpa3oBaHus MIOCKOCTH.

Ha wusyuyenue yueOGHoro kypca «l'eomeTrpusi» orBoautcs 306 yacoB: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hezenio), B
9 xnacce — 102 gaca (3 gaca B HEEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HayvaJsa reomerpuu

Hctopusi BO3HUKHOBEHUSI M pa3BUTUA reomeTpuu. HavanbHble NOHSTHSA
reomerpuu. Touka, npsmas, OTpe3ok, ayd. llonsrue o0 akcuome, Teopeme,
JIOKa3aTeNbCTBE, ONIPEACIICHUN.

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

[lonymnockocte W yroia. Bwuasl yrnos. HM3mepeHue BEIUYMH YTJIOB.
BepTtukanbHbie 1 cMexHBIE yIiibl. [lapanienbHble U NEPIEHAUKYISIPHBIE TPSIMbIE.
PaccrostHue ot Touku 10 nipsMou. buccekrpuca yria.

Jlomanas. Buael nomanbix. JiinHa nomanoi. MHuoroyronsHuku. Ilepumerp
MHOTOYTOJbHUKA. [TOHATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpeaCTaBICHUS O pPaBEHCTBE (UIYyp, HX PACIIOJOKECHUH,
CUMMETPHHU.

[Ipocrenmme nmoctpoennsi. UHCTpYMEHTBI JIs1 U3MEPEHHUM U IIOCTPOEHHUIM.

TpeyrojibHuKH

Buzael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYIOYTOJIbHBIE,
paBHOOEIpEHHBbIE, paBHOCTOpOHHUE. Meauana, OHCCeKTprca H  BBICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM NPHU3HAKKM PABEHCTBA
TPEyroibHUKOB. PaBHOOENpEHHBIC TPEYroJbHUKU M UX CBoHcTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoIlIeHUS MEXKy CTOPOHAMH M yrilamMu TpeyrojibHuka. HepaBeHCTBO
TpeyroiabHuka. HepaBeHCTBO O JJIMHE JJOMAHOM.

Cummetpuunbie  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
[IprmMepsl CUMMETPHUU B OKPYKAIOLIEM MUDE.

IapanuaensbHbie npamMbie. CyMMa yIriioB MHOTOYT0J1bHUKA

[TapannenbHOCTH NMPSAMBIX, ICTOPUYECKHUE CBEAECHHUS O MOCTyJiare EBKimnaa u
o pomu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBoOWCTBa U
MPU3HAKU NapaJyiedbHbIX NpsAMbIX. CyMMa yriioB TpeyrojibHuUKa. BHEIIHUE yriibl
TpeyroibHuka. CymMmMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Haku paBeHCTBa NPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJI0HHasg. CBOMCTBO MEAMAHBI MPAMOYTOJBHOTO TPEYTOJbHUKA, TPOBEAEHHOMN K
rurnorenyse. [IpsamMoyroabHblil TpeyroJabHUK ¢ yriaoM B 30°.

OxpyxHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTHM M Kpyra: LEHTD,
paauyc, JuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacIloNoXeHUEe OKPYKHOCTH U
npssmoi. KacarenpHast m cexymas K OKpY:KHOCTH. OKpYKHOCTb, BIIMCAHHAs B
yroa. [Ipocreiimye ocTpoeHus ¢ MOMOIIBIO LIUPKYJIA U JIMHENKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O rEOMETPUYECKOM MECTE TOYEK. [IpuMepbl TeOMETPUUECKUX MECT
TOYEK Ha INTIOCKOCTH. buccekTpuca yria U cepeIMHHBIA NEPIIEHANKYISAP K OTPE3KY
KaK TeoMeTpuueckne Mecrta Touek. OmnucaHHas OKpPYKHOCTb TPEYrOJIbHUKA, €€
HEHTp. MeTox reoMeTpUYECKUX MECT TOUEK IPH PEILIEHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIS M JIMHEHKH

Uctopuueckue cenenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STaIbl
3a/lauy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TIOCTPOCHUE LIUPKYJIEM U JTUHEHKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[TapamenorpamMm, ero mnpu3HakKu | CBoMcTBa. [IpsAMOyroibHHUK, pPOMO,
KBaJlpaT, UX NpHU3HAKH U CBoMcTBAa. Tpanenus. PaBHOOenpeHHas Tpamemus, eé
cBolicTBa M pu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHss JUHUS TPaNeu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceyeHN MEUaH TPEYTOJIbHUKA.

Teopema ®aneca, TeopemMa O NOPONOPUHOHATIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpasibHO-CUMMETPUYHbBIE (DUTYPHI.

IHonooue

[Tonobue tpeyronbHUKOB, KOdPdunuent mnomodus. I[IpuzHaku momoOUs
TpeyroibHUKOB. [lpuMeHeHue mnogoOusi MpU PEIICHHMH TEeOMETPUUECKUX U
NPaKTUYECKUX 3a]1ay.

Inomaan

[TonsstTme o rmmomaau. CBoWcTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Tpocretimue Gopmynbl JIs TIOMAAN TPEYTOJIBHAKA, MapajuiejorpaMma, poMoa u
tpanenun. [nomanu momo6HeIX ¢puryp. OTHOMIEHNE TIOMAAeH TPEYTOIbHUKOB.

Teopema ITudaropa

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1a4.

JJIeMeHTbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC U KOTAHIE€HC OCTPOro yria MNpsSMOYrOJILHOTO
TpeyroiabHuka. TpuronoMmerpuuyeckue QyHkuuu yriaos B 30°, 45° u 60°.
[IponopuioHaNibHBIE OTPE3KHU B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 4 4eThIPEXYTroJbHUKHU, CBSI3AHHBIE ¢ OKPY’KHOCTHIO



BrnucanHble W IEHTpaJIbHBIE YTIJIbI, YrOJd MEXKIY KacaTelIbHOM M XOPIOW.
Yrnel Mexay XOpAaMH M CEKyIIMMHU. BrncaHHble W ONHMCAHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA W YEThIPEXYroJbHUKA. (CBONCTBA W NPU3HAKA BIHMCAHHOTO
YETBIPEXYTOJIBbHUKA. B3auMHOE pacmnoyiokeHHe [BYX OKpykHocTel. Kacanue
okpyxHocTei. OO1Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Penienue TpeyroibHMKOB

Cunyc, KocuHyc, TaHreHc yrmioB or 0° mo 180°.  OcHoBHOe
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmynbl  OPUBEJICHUS. Pemenue
TPEYroJbHUKOB. TeopemMa KOCMHYCOB M TeopemMa CHHYcOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCIOJIBb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUECKON ONITUKH.

TpuroHomerpuyeckue bopmynbl s IO  TPEYTroJbHUKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna I'epona. Popmyna muiouaau
BBITTYKJIOTO YETHIPEXYTOJIbHUKA.

ITono0ue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. TeopemMa o
IIPOU3BEJICHUHN OTPE3KOB XOpZ, TEOPEMBbI O IMPOU3BEACHHUU OTPE3KOB CEKYIIHX,
TeopemMa O KBaJpaTe KacareiabHOW. [IpuMeHeHue mpu pemeHnd reoMEeTPUYECKUX
3ana4d. Teopembl UeBsl 1 Menenas. [lonsiTue 0 roMoTeTHN.

MeToa KOOpAMHAT

VYpaBHeHUE MPSMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOHBIHI
YJIeH, MX TEOMETpUYECKUi cMbIch. [lapamienbHOCTh W MEPHEHIUKYJISIPHOCTD
NPSIMBIX (Yepe3 yriioBoil KO3 UIIUEHT).

VYpaBHeHHE OKpY)XKHOCTH. HaxoxxneHue nepecedeHuld OKpPYKHOCTEW U
NpsAMBIX B KoopauHaTax. Popmyna pacCTOSHUS OT TOYKHM A0 npsmou. I[lnomans
napajiesiorpaMMa B KOOpAHMHATAX, IMOHSATHE OO0 OPHEHTHPOBAHHOM IIIOIIAJIH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX
3aja4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHME M BBIYMTAHUE BEKTOPOB — MpaBUia
TpEeyrojbHUKA U NapajieorpaMma. Y MHOKEHUE BeKTopa Ha uncio. KoopauHater
BekTopa. CroKeHue M BBIUMTAHUE BEKTOPOB, YMHOXKEHUE BEKTOpa HA YUCIO B
koopauHaTax. [IpumeHneHne BeKTOpoB B PU3HKe, LIEHTP MaccC.

[lonsitTue o 6asuce (Ha miuockocTH). PasnoxkeHus BEeKTOpoOB MO Oazucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKHUII CMBICI U BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHaTax. JIMCTpUOYyTUBHOCTH CKAaJSIPHOTO MPOU3BEACHUS.
CxamgpHoe TpOM3BEICHUE U NOpoenupoBaHue. lIpuMeHeHue CKaISIpHOTO



[IPOM3BEICHUSA BEKTOPOB Ul HAXOXACHUA [JIMH W yriaoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOIIBI0 CKaJIAPHOr0 IPOU3BEACHHUS.

JJIMHA OKPYKHOCTH M IVIOLIAAL KPYyra

IIpaBunbHBIE MHOIOYrOJbHUKHU. JlMHA OKpyKHOCTH. I'panycHas u
paguaHHasg Mepa yria, BBIYHCIECHHE UIMH Ayl OKpyXHocTed. Ilmomans kpyra,
cekTopa, cermeHTa. Mcropuueckue cBesieHust 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JABHKEHHS JIOCKOCTH

Hentpanbnast cummerpus. LlenTpanbHo-cummMmerpuunbie purypsl. [ToBopoT.
OceBas cummeTpus. @Uryppl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
ITapamienbHblii IEPEHOC.

[lonsitue nBukeHus W ero cBoiicTBa. PaBeHcTBO ¢uryp. Ilpossnenus
CUMMETPUHU B IPUPOJAE, KUBOIMCH, CKYJIBOTYpE, apxurekrype. Kommnosunuu
IBUXKEHUH (mpocTeitimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS MPOrpaMMbl IO MAaTEMATHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NOPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JIOCTHXKEHUSM  POCCUUCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUIO0 ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00s3aHHOCTEN IpakJaHWHA U peaju3alliy ero
npaB, TMpPEJCTaBICHUEM O MATeMAaTHMYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAayKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3adad
MaTE€MaTHYE€CKON HAIMpPaBIE€HHOCTH, OCO3HAHUEM BaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
NESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HECHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUMN, PacCyXIEHUW, YMEHHUIO BUIECThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MO3HAHMS

OpPUEHTAallME B JEITEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, IPUPOIbLI U
oOliecTBa, MOHMMaHUEM MAaTeMaTHYECKOM HAayKu Kak c@epbl 4YeloBEe4YeCKOH
NEATEeNIbHOCTH, ATANoB €€ Pa3BUTUSI M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIIM3AIUHY,
OBJIQJICHUEM SI3bIKOM MATEMATHUKH U MAaT€MaTHUYECKOM KYJIbTYpPOH KaK CpPEACTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMM UCCIIEIOBATEIBCKON AEATEIBbHOCTH;

6) ¢pusnuyeckoro BocnUTAHUA, (OPMHUPOBAHMS KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUS B HUHTEpPEcax CBOETo
30POBbS, BEACHUS  3J0pOBOTO  00pa3za  >KHW3HU  (370pOBOE  MHTAaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, NPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY M TaKOTO0 JK€ MpaBa APYroro 4eIOBEKa;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

OpUEHTAIMEN Ha MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JIACTH COXPaHHOCTH OKpY)KAIOIIEeW Cpe/bl, IJIAaHUPOBAHUSI TOCTYNKOB U
OIICHKM MX BO3MOXHBIX TMOCIEJACTBUM JJII OKPYXAIOIIEH Cpelbl, OCO3HAHUEM
I00aTBLHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanuM K U3MEHAIIMMCS YCJIOBUSIM COUHMAILHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHSM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy APYTUX JIIOAEH, MpUoOpeTath B COBMECTHOU JEATECIHHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIICTCHIIUHU U3 OIbITA JPYTHUX;

HEO0OXOJIMMOCTHIO B (DOPMHPOBAHUM HOBBIX 3HAHUN, (GOPMYIUPOBATH UICH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh NePUIMTH COOCTBEHHBIX 3HAHUUW U KOMIIETEHTHOCTEH, MIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyTHUpOBaTH W OICHUBATH PUCKU H
NOCTIEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe OCBOCHMS MPOrpaMMbl [0 MAaTEMATUKE Ha YPOBHE OCHOBHOI'O
oOmrero odpa3oBanus y o0ydaromierocsi OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTepU3yIOIINecs OBJIaICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JACHCTBHUSIMU,  YHUBEPCAJIbHBIMU  KOMMYHHMKATUBHBIMU
JNEUCTBUSIMU U YHUBEPCATIBHBIMU PETYJISITUBHBIMU 1I€CTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBbIe JJoruuyeckue JeicTBUsA:

BBISIBJIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MAaTEMaTHUYECKUX
00BEKTOB, TIOHATHM, OTHOIIEHUM MEXIYy TOHIATHUAMH, (HOPMYIHUPOBATH
omnpeeIeHUs TOHATUM, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KiacCU(HUKAIINH,
OCHOBaHMS 11 0000IIEHNS U CPaBHEHUSI, KpUTEPUH TIPOBOJUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTEeMAaTUUECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U M MIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSIX, MpenjaraTb KPpUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYU;

JeNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHHWNA (TPSAMBIE W OT
NPOTHBHOTO), TPOBOJAUTH CAMOCTOSTENBHO JOKA3aTENbCTBA MaTeMaTHYECKUX
(dakTOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOAWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh croco0 pemieHus y4yeOHOM 3amaun  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIICHHs, BBIOMpATh HauboNee MOAXOASAMHMHA C  y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBHA:

UCIOJIb30BaTh BOMIPOCHl KAaK HCCIEIOBATEIIbCKUA HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOIPOCH,  (UKCHUPYIOIIME  I[POTUBOpEUYHE,  MIpodiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JlaHHO€, (OpPMUPOBATH THIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTh IO CaMOCTOSATENIbHO COCTAaBJIEHHOMY IUIaHY 3KCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKoro OObEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NpOBEAEHHOTO  HAONIONEHUS, HUCCIENOBAaHUS, OKCIEPUMEHTa, OLICHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BBIIBUTATh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W  H30BITOYHOCTh HH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUISI pEIICHUS 3a/1a4H;

BBIOMpATh, AaHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

BeIOMpaTh GopMy TpeAcTaBieHHS WHHOPMAIMM ©  WUTIOCTPUPOBATH
peliaeMble 3a/1a4d CXeMaMHU, TuarpaMMaMu, HHOH rpaduKoi U ©X KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MHOOPMALMU MO KPUTEPHSIM, MPEIOKESHHBIM HIIN
chopMyTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:



BOCIIPUHUMATH U (DOPMYIUPOBATH CY)KIICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
IEJIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M TUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3a/ayw,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7€ OOCYXKIEHHUS 3aaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMBl, pemaeMoOi 3aJaud, BBICKA3bIBATh WJCH, HAICICHHBIC Ha ITOUCK
pEIICHMS, COIMOCTABISITE CBOM CYXACHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nauanora, oOHapy)KWBaTh pa3Inuyue W CXOACTBO TO3MIIMH, B KOPPEKTHOH (opme
(bopMyITHpPOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTABIISATh PE3yIbTaThl PEIICHUS 3aJa4H, YKCIIEPUMEHTA, UCCIICTOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (GOpMAT BBICTYIUICHHS C Y4YETOM 3aja4
IIPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

IOHMMATh U WCIIOJI30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBUIYyaIBHOU
paboThl TMPHU peHICHWH Y4YeOHBIX MaTEeMaTHYCCKUX 3ajad, IPUHUMATh IIEJIhb
COBMECTHOM JCATCIBHOCTH, IUIAHMPOBATh OPTaHHM3AIlMI0 COBMECTHOH padoTHI,
pacupenensaTh BUIbI padOT, JOrOBapHBAThCH, OOCYKIATh MPOIECC U PEe3ybTaT
paboThl, 0000111aTh MHEHUST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBINOTHATH CBOIO YacTh paboOTBl W
KOOPJMHUPOBATh CBOM JCUCTBHA C JPYTHMH WICHAMH KOMAaHbBI, OIICHUBATH
Ka4ecTBO pe3ysbTaTa MW KadecTBO CBOEro BKJIaJa B OOMUH pe3yiabTaT IIo
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOJICHCTBYSI.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE yUeOHbIE JeHCTBHUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX U yYEOHBIX CHUTYyAIlUsX,
OPUEHTHPOBATHCS B PA3NUYHBIX MOJX0AaX NPUHATUSA PEHICHUN (MHANBUIYaAIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOMPATh CIIOCOO pEIICHHS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pENIeHu ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOU 3aJau, CaMOMOTHBALIMY U peIIeKCUH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTUBBI B JIESITEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB,
HaliJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pe3yJbTaTa AESATEIbHOCTU MOCTABICHHOW LIETU U
YCIOBUSAM, OOBSCHATh IPUYMUHBI JOCTHIKEHHS WM HEAOCTUKEHUS LEJIH, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpa)KaTh SMOLMHU TMPU HM3YYEHUHU MATEeMaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pPEUICHUs 3a/1auu.

NPEAMETHBIE PE3YJIbTATBI

K xonity oOyuenus B 7 kjiacce oOy4aromuiics MoTyduT CAeayIONUe MPeIMETHbIC
pPE3yIbTaTHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEAeisITh HX
B3aUMHOE PACMOJIOKEHUE, H300pa)»kaTb T'E€OMETPUYECKHE (DUTYPBI, BBINOIHATH
YEepTeX U M0 YCJIOBUIO 3ahaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHWHBI.
Pemate 3a7aun Ha BBIYMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY W OLEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHUH MPEAMETOB B
peanpbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OO0BEKTOB. Pa3nuyaTh pasmepsl 3THUX
00BEKTOB TIO TIOPSAJIKY BETUIUHBI.

CtpouTh 4epTeKHu K FEOMETPUUECKUM 3a1a4aM.

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
NIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCs TpPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJbHOIO
TPEYroJbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensiTe napamuiebHOCTh NPSIMBIX C OMOILBIO YTJI0B, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM IPSAMOW 10 TOYEK APYror MpsMOi.

Pemrats 3amaum Ha KireTyaTol Oymare.

[IpoBOMUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUYCHMUS
VIJIOB B TEOMETPUYECKUX 3aJadaX C HCHOJIb30BAHMEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPECEUCHUN JBYX NapajuIedbHBIX NPSAMBIX CeKylled. Pemares npakrudyeckue
3a7]a4M Ha HAXOXKJICHUE YTIIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEKTPHUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKHE
MecTta Touek. [Tonp3oBaThCst moHsiTUEM reoMeTpuyeckoro Mecta Touek ('MT) mpu
JI0KA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKJICHUN U MPU PEIICHUHN 3a]1a4.



DopMyJIMPOBATH OMNPEACIECHUS OKPYKHOCTM M KPyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOUCTBAMHU. Y METh JI0KA3bIBATh U IPUMEHATH
9TU CBOWCTBA ITPU PEIIEHUH 3aa4.

Bnagers NMOHATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETH
HAXOJUTh €€ LEeHTp. J{oKa3bIBaTh U UCMOIB30BaTh (PAKTHI O TOM, UTO OMCCEKTPUCHI
VIJIOB TPEYTOJIbHUKA TNEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OJTHOU TOUKE.

Brnaners moHsTHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BAaThCA TEOPEMOM O
MEPIEHINKYIAPHOCTA KAaCcAaTEIbHOM U paguyca, IPOBEAEHHOIO K TOUKE KacaHUs.
JloKka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX W3
OIHOW TOYKH, U IPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKUX 3a]1a4.

Jloka3piBaTh W TPUMEHATH MPOCTEHIINE TEOMETPUUYECKUE HEPABEHCTBA,
IMOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHHUS C TTOMOIIBIO TUPKYISA U
JIMHEHKH.

K xonmy oOyuenus B 8 kiacce oOy4arolmuics TMOJIYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIHTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJABl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
N0JIb30BAaThCSl UX CBOMCTBAMH IPU PEIIEHUU T'€OMETPHYECKUX 3ajay. Paznuuath
NPU3HAKKU U CBOMCTBA MapajiesiorpaMma, poMOa U mpsiMOYTOJIbHUKA, JTI0KAa3bIBaTh
UX U YBEPEHHO MPUMEHSTH [IPU PELIEHUN F€OMETPUUECKUX 3a/1a4.

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

Bnaners noHsiTueM cpeaHEd JMHUM TPEYTrOJbHUKA W TpaNeluu, NPUMEHSITh
UX CBOMCTBAa INpPHU PEIIEHUU TEeOMETPUYECKMX 3anad. Mcronbs3oBaTh TeOpeMy
Qajieca 1 TeOpeMy O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSITh UX IS PELICHHUS
NPAKTUYECKUX 3a]ad.

Pacrio3HaBaTh LEHTPATBHO-CUMMETPUYHBIE (QUIYpBl W HCIIONb30BAaTHh HX
CBOWCTBA MPH PEIICHUHN 3a]1a4.

Bnaners moHsTHSMH TOAOOMS TPEYroJIbHUKOB, Kod(dduimeHta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB IIOJI00OHBIX TPEYIOJBHUKOB. MIMETh NpeacTaBIEHUE O
npeobpazoBaHuu noao0us u o moAoOHBIX ¢urypax. Iloap3oBaThecsl MpU3HAKAMH
no00us TPEyroJbHUKOB MPU PEIICHWH TeOMETpHUYecKuX 3anay. Jlokas3wlBaTh U
MPUMEHSATH OTHOILIEHHS TPOMOPLIMOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumeHsATh N0100Me B IPAKTUYECKUX 3a7a4ax.

BbIBOAUT, W HKCHONB30BaTh MpocTeWIIne (QOpMyNbl I IUIOLIAAH
TpEeYroJibHUKa, MapajuiesorpamMmma, pom0a U Tpaneuuu. Berauciars (pa3andHbIMU
cnocobamMu) IJIOMIaAb TPEYrOJbHUKA W IUIOWIAJA MHOTOYTOJbHBIX (QUryp
(Monb3ysch, rae HEOOXOAUMO, KaJIbKyJIATOPOM). 3HaTh OTHOLIEHUE IUIOIIAJEH



MOJOOHBIX (PUTYp M NPUMEHATH NMPHU pelieHuu 3anad. [IpuMeHsATh MmoaydeHHbIE
YMEHHUS B IPAKTUYECKUX 3a1a4ax.

[lonb3oBaTbcst Teopemoit [ludaropa nng pemieHuss T€OMETPUYECKHX U
npakThueckux 3agad. CTpOUTh MATEMAaTHYECKYH) MOJEIb B NPAKTUYECKUX
3a71a4yax, CaMOCTOATENIBHO JEIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJINHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOW M XOPAOM, OIMCAHHOM W BIIMCAHHOW OKPYXXHOCTHU TPEYIOJIbHHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS HA IMPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIH I 3a/1a4 PeajbHON )KU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIYMCIICHUS
C TNpPUMEHEHUEM TMOA00US U TPUTOHOMETPUM (MOJB3YACh, TJ€ HEO0OXOAUMO,
KaJIbKYJISITOPOM).

K xoniry o0yuenus B 9 kj1acce 00y4aromuiics MOJyYUT CIEAYIONUE TPEAMETHBIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETpPUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HAXOJUTh C MX
NOMOILBIO PA3JIMYHBIE AJIEMEHTHl MNPSAMOYTOJIBHOIO TPEYTroJIbHUKA («peuIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoIUTh (C TOMOIIBIO KATBKYISATOPA) ATUHBI
U YIJIBI JJ1 HETaOJIMYHbBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliamMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB UM TEOPEMY KOCHUHYCOB, MPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
OpU PELUICHUH TEeOMETPUYECKUX 3adad. lIpUMEeHATh NOJIyYeHHBIE 3HAHUA MpPH
PELLICHUY MMPAKTUUECKUX 3a7a4.

[IprMeHATh TPUTOHOMETPHIO B 33J1a4aX HA HAXOXKJICHHUE IIOIIAAN, BBIBOAUTD
U BIAJETh TPUTOHOMETPHUYECKHUMH (opMylaMu i TUIOMIAJAW TPEYroJbHUKA,
napasiesiorpaMma, pomoa, Tpareluu, BHIBOJUTh U IPUMEHATH popMyiry ['epoHa u
dbopMyITy IS TUTOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

NmeTp mnpeacraBieHWE O TOMOTETHUH, NPUMEHATH B MNPAKTHYECKUX
CUTYyalUsX.

Hcnonb3oBaTtk TeopeMsbl UeBbl 1 MeHenast npu pelieHnu 3a1au.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamu
(CeKyIIMMU) U yrie MEXKy KacaTelIbHOW U XOPIOW MPU PEIICHUN F€OMETPUUECKUX
3aga4. JloKa3bpIBaTh M NPUMEHITH TEOPEMBI O NMPOU3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEJICHUN OTPE3KOB CEKYIIIHNX, O KBAJIpaTe KacaTeIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHUEM
npsIMOM  Ha IUIOCKOCTU. BnajeTh NOHATUAMHM YriaoBoro ko3dduuueHnta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh UX TEOMETPUUYECKHUUA CMBICI U CBSI3b YIJIOBOTO



ko3 duirieHTa ¢ BO3pacTaHUEM M YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemaTe METOJOM KOOPAMHAT 3aJadd, CBS3aHHBIE C MAPAJUIEIBHOCTBIO U
MIEPIEHANKYJIAPHOCTBIO MPSAMBIX, NEPECEYEHUEM NPSIMBIX, HAXOXKIECHUEM TOUYEK
NEPECEUYEHUS.

BeIBOIUT M BIAJETh YPAaBHEHUEM OKPYKHOCTH. McCHonp30BaTh METO.
KOOpPAMHAT Ui HAXOXKICHUs IIEPECEYEHUM OKPYKHOCTEHM U IpsAMbIX. Bragers
(GopMynaMu paccTOSHUSA OT TOYKHM 0 MPSAMOM, IUIOMIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHUEeHTHpPOBaHHOW miomanu. Iloap3oBaTbes
METOAOM KOOPJIMHAT HAa IUIOCKOCTH, NPUMEHATb €ro IpH  pPELICHUU
FEOMETPUYECKUX U TMPAKTUUYECKUX 3aaad. lIpuMeHsATh MeTox KOOpAWHAT B
NPaKTUKO-OPUEHTHUPOBAHHBIX TEOMETPUYECKUX 3a/1a4ax.

Brnanerp moHsTHEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YHWCJIO, BIAJAECTh IMPAaBWIAMU TPEYTOJIbHUKA W Mapajulesiorpamma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMU BEKTOpa. Bianerp CIOKEHHMEM U BBIYMTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBiaeHue o 6aszuce (Ha IUIOCKOCTH). PackiagpiBaTh BEKTOPHI 1O
Oasucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMONIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUU. [IpUMEHATH IIOJydYeHHbIE 3HAHUSA B
npocTeHnX GU3NIECKUX 3aa4ax.

Biianetp NoOHATHEM CKAJISPHOTO INPOU3BEICHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKUM CMBICII W YBEPEHHO II0Jb30BAaTbCA €0 BBIPAKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATH AUCTPUOYTHBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBsI3b C NpoenupoBaHueM. [I[pUMEHTh CKaIsIpHOE POU3BEACHUE BEKTOPOB
JUIS. HaXOXKJIEHUs JJIMH W YIJI0B. Pemiate reoMeTpuyeckue 3a1adyv C MOMOIIBIO
CKAJIAPHOIrO npousBeneHus. Mcnonp30BaTh CKaIsIpHOE NMPOU3BEACHUE BEKTOPOB B
anredpanveckux U GU3NYECKUX 3a/1adax.

Bragers NOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH M PaJMaHHOM MEPBI yrila, BBIYUCIATH ILIOMIAAbL Kpyra u
ero vacrel. [lonumare cmbica uncna w. lIpuMeHSATH MOJy4YEHHBIE YMEHUS IPU
pEIIeHNH TPAKTUYECKUX 3a4ad. 3HaTh HCTOPUUYECKHUE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIJIOIIAH KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHMM IUIOCKOCTH, O JBUKEHUSX.
Haxoauth ocu, IEHTpbl CHUMMETpUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTH
KOMIIO3UIIMA MNPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHUSI TIIOCKOCTH
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH ISl 3a/1a49 PEeabHON JKU3HHA U ITPOBOJAUTH COOTBETCTBYIOINE BBIYMCICHUS



C NPUMEHEHHEM TNOJ00MS M TPUTOHOMETPUUECKUX (PYHKIMI (MOIb3ysACh, T/
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecie (uu¢posrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI pecypest
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckue GUrypsl U X CBOMCTBA. 28 1
N3mepenune reoMeTpuyecKiX BEIUUNH
2 TpeyrosbHUKN 19 1
3 [TapamnensHOCTE. CymMMa yrioB 15 |
MHOTOYT'OJIBHAKA
[IpsiMmOyroapHBIE TPEYTOIBHUKU
5 I'eoMeTpuueckue HepaBeHCTBA 1
OkpyxHOCTb. ['eoMeTpruecKre MecTa
6 Touek. [locTpoeHus ¢ TOMOIIBIO LIUPKYJIIS 18 1
U JTUHEUKHU
7 HOBTOPeHHC, o0o011eHue, cucTeMaTH3aIMsl 10 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0




8 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE

No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmeie | Tpaxtuseckue (uudgpossbie)

NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI pecypest

YeThIpEXyroIbHUKA 22 1

[Tono6ue 16 1

IInmomans 16 1

Teopema IIudaropa u Havana 18 1

TPUTOHOMETPUHN

VYIB! 1 4eTBIPEXYTOIBHUKH, CBSI3aHHBIE C 20 |

OKPYXHOCTBIO

HOBTOPGHI/IG, 00001IeHre, CUCTEMATHU3AIUS 10 |

3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmeie | Tpaktuseckue (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 Pemenne TpeyronbHUKOB 22 1
2 [Tonob6ue TpeyroJIbHUKOB 12 1
3 Merton KoopIiMHAT 10 1
4 BexTops! 20 1
5 JlyivHa OKPY>KHOCTH M IJIOLIAb Kpyra 16 1
6 JIBYOKEHUS TUIOCKOCTH 10
7 [ToBTOpEHwUE, O606H1€HI:IC, 12 |
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

Hcropust BOSHUKHOBEHHUS U Pa3BUTHS
T€OMETPHUH

Hauanensie nonstua reomerpun. Touka,
npsmMasi, 0Tpe30K, JIyd

Hauanensie nonstua reomerpun. Touka,
npsiMasi, OTPE30K, JIy4

[Tonsatue 06 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEICIICHIH, CBOWCTRE,
MpHU3HAKE

B3aumHoe pacnosioxkeHue Touek Ha
npsamoil. Iamepenue JyinHbI 0Tpe3Ka,
paccTosiHUe MEX/1y TOUKaMH

B3aumHoe pacnosioxkeHne Touek Ha
npsmoii. i3MepeHue IMHBI OTpe3Ka,
paccTosiHUe MEX1y TOUKaMH

Bzaumnoe PacCIoJIOKCHUEC TOUYCK Ha
HpHMOﬁ. I/ISMepeHI/IC JJINHBI OTPE3Ka,
PaCCTOAHUC MECKAY TOUKAMU

[TonynnockocTs U yroJ. Bunasl yrios.
N3mepeHune BeIu4rH yIiioB

ITonynnockocTs U yroJ. Bunasl yrios.




N3mepeHue Benu4rH yriios

[TonynnockocTs u yroJ. Buasl yrios.

10 N3mepenue Benu4rH yriios
BeprukanbHble 1 CMEKHBIE YIUIBL.

11 [TapamienpHble U IEPIICHAUKYIISIPHBIE
MpsiMble
BeprukanbHble U CMEKHBIE YIUIBL.

12 [TapamienpHble U IEPIICHAUKYIISIPHBIE
MpsiIMbIE
BeprukanbHble U CMEKHBIE YIUIBL.

13 [TapamienpHbIE U EPIICHAUKYISPHBIE
MpsiIMbIE
BeprukanbHble U CMEKHBIC YIJIBI.

14 [TapannenpHble U EPICHANKYISIPHBIE
IIpsIMBIE
BepTukanbHble U CMEKHBIC YIJIbI.

15 [TapannenpHble U EPICHANKYISIPHBIE
IIpsIMBIE

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yrna

19 Jlomanas. Bunpl momassix. JuHa
JIOMaHOM

20 Jlomanas. Bunpl momassix. JuHa
JIOMaHOM
MHuoroyronsHuku. [lepumerp

21 MHOTOYroJibHUKa. [IoHATHE O BBITYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MHuoroyronsauku. [lepumerp
MHOI'OYTOJIbHHKA. I IOHATHE O BBITYKIJIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKaX

23

Mmuoroyronsnuku. [lepumerp
MHOI'OYrOJIbHHKA. [IOHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

24

MHuoroyronsnauku. [lepumerp
MHOT'OYroJIbHHKA. [IOHTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKaX

25

MHuoroyronsnauku. [lepumerp
MHOTOYTOJIbHHKA. [[OHsATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKaX

26

HNHCTpyMEHTHI AJ1s1 UBMEPEHUHN U
MOCTPOCHUM

27

HNHCTpYMEHTHI AJ1s1 UBMEPEHUH U
MOCTPOCHUM

28

KontponbHas padora o teme "Hauvana
reomerpuu. [Ipocreitine
reoMeTpuueckue (GUrypbl U UX CBOMCTBA.
N3mepenue reomerpudeckux ¢puryp"

29

MC,I[I/IaHa, 6I/ICCCKTpI/IC3 U BBICOTA
TPEYroJIbHUKaA

30

Menuana, GucceKTpuca 1 BbICOTa
TPEYTrOJIbHUKA

31

PaBeHcTBO TPEYroJIbHUKOB

32

IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33

IIepBblit 1 BTOPOM IPU3HAKU PABEHCTBA




TPEYroJIbHUKOB

IIepBblii 1 BTOPOM IPU3HAKU PABEHCTBA

34
TPEYrOJIbHUKOB

35 IIepBblii 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

36 [IepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOeIpeHHbIE TPEYTOJIBHUKH U UX
CBOMCTBA

13 PaBHOOGeIpeHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

39 PaBHOOeIpeHHbIE TPEYTOJBHUKY U UX
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

A1 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

4 TpeTuii npu3HaK paBEeHCTBA
TPEYTrOJIbHUKOB

43 Tperuii npusHak paBeHCTBa
TPEYTrOJIbHUKOB

m Tperuii npusHak paBeHCTBa
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [Ipumepbl CHMMETPHUH B OKpYXKarOIIeM
MHpe

46 Durypsl ¢ 0CEBON CUMMETPHUEN.

HpI/IMepLI CUMMCTPHUH B OKPY’KAIOIICM




MHUpE

KonTtposnsHas paboTa o teme

47 "TpeyroiabHuku" !

48 [TapanienbHOCTb NPSAMBIX 1

49 CBolicTBa U NPU3HAKY MMAPAILIIEIbHBIX |
MIPSIMBIX

50 CpoiicTBa U MPU3HAKK MapajieIbHbIX |
MIPSIMBIX

51 CBoiICTBa ¥ IPU3HAKH MMAPAJUIEIIBHBIX 1
TPSIMBIX

57 CBoiCTBa ¥ IPU3HAKH MMAPAJUIEIIBHBIX 1
MPSIMBIX

53 CBolicTBa ¥ MPU3HAKU MapaJUIeIbHBIX |
IPSIMBIX

54 CBolicTBa ¥ MPU3HAKU MapaJUIeIbHBIX 1
IPSIMBIX

55 CymMa yriioB TpeyroJibHUKa 1

56 CymMa yriioB TpeyroJibHUKa 1

57 Bremnue yribl TpeyrojbHUKa 1

58 Bueminue yribl TpeyrojbHUKa 1
CyMMa BHYTPEHHUX YIJIOB

59 MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB

60 MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

61 CymMma BHYTPEHHHX YIJIOB 1




MHOT'OYI'OJIbHUKA U CYMMa BHCIITHHUX
YIJIOB BBIITYKJIOI'O MHOTOYT'OJIbHUKA

KonTtposnsHas paboTa o teme

62 "[TapamnensHocts. Cymma yrioB
MHOTOYI'OJIbHUKA"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYroJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTroJIbHUKOB

65 [lepnieHiuKkynsp 1 HAKJIOHHAS
CBOMCTBO MeIMaHbI IPSAMOYTOJILHOTO

66 TPEYroJbHUKA, TPOBEAECHHON K
TUIIOTEHY3€
CBOMCTBO MeAMaHbI TPSMOYTOJILHOTO

67 TPEYroJIbHUKA, MPOBEAEHHOM K
TUIIOTEHY3€

68 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
30 rpamxycoB

69 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpanycoB

70 CoOOTHOILIEHUS MEXK]ly CTOPOHAMH U
yrilaMy TPEyrojbHUKa

71 COOTHOILIEHUS MEXK]Ty CTOPOHAMH U
yrilaMu TPEYroJbHUKa

7 HepaBeHcTBO TpeyronbHUKA.
HepaseHcTBO 0 1nmMHe ToMaHOU

73 HepaBeHcTBO Mex 1y MEepreHIUKYISIPOM

U HAaKJIOHHOM. PaccTosHue OT TOYKH H0




psIMOM

KonTponsHast paboTa o Temam

74 "[IpsiMOyTOJIbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHCTBA"

75 OKpyXHOCTb, XOP/IbI ¥ TUAMETPBI, UX
CBOMCTBA

76 OKpyXHOCTb, XOP/bI U TUAMETPbI, UX
CBOMCTBA
B3anMHOe pacnosiokeHne OKpYyKHOCTH U

77 npssMoi. KacarenpHas u cekymas K
OKPY>KHOCTH
B3anMHOe pacnosiokeHne OKpYyKHOCTH U

78 npsamoii. KacarenbHas u cexyias K
OKPYXHOCTH
B3anMHoe pacnoiosxeHre OKpy>KHOCTU U

79 npsiMoii. KacarenpHas u cekymias K
OKPYXKHOCTH

80 OKpYyXHOCTb, BIIUCAHHAS B YIOJI

81 OKpyXHOCTb, BIUCAHHAS B yroJl
[ToHsiTue 0 reOMETPUYECKOM MecTe

82 Touek. [Ipumepsl reoMeTpHUYECKIX MECT
TOUEK Ha IIIOCKOCTU
IloHsATHE O TEOMETPUYECKOM MECTE

83 Touek. [IpumMepbl reoMeTpUUECKUX MECT
TOYEK Ha IJIOCKOCTH

g4 OnucaHHast OKpYXHOCTb TPEYIOJIbHUKA,
€€ LEeHTp

85 OnucanHast OKpYXHOCTb TPEYTOJIbHUKA,




€€ LEHTp

86

MGTOI[ TrCOMETPHUICCKUX MECT TOYCK IIPpU
PEIICHNU T'COMCTPHUICCKUX 3aJa4

87

MGTOI[ TrCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHHUU TrCOMCTPHUICCKUX 3aJa4

88

MCTOI[ TCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHHUHU T€COMCTPHUICCKUX 3aJa4

89

MCTOI[ TrCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHHUHU T€COMECTPHUICCKUX 3ada4

90

O60cHOBaHUS MPOCTEUIINX OCTPOCHUH,
JTanbl 337ja4M HA MOCTPOEHHUSI, pEIICHUE
3a/1a4 Ha NOCTPOEHUE HUPKYJIEM H
JIMHENKON

91

O06ocHOBaHUS TPOCTEUIITUX ITOCTPOCHUH,
JTamnbl 33]]a4l Ha TIOCTPOEHUS, pEelICHHE
3a/1a4 Ha MMOCTPOCHUE LUPKYJIEM U
JINHENKOU

92

KounTponbHas pabora no teme
"OxpyxxHOCTh. ['eOMeTpryecKkre mecra
Touek. [TocTpoeHHs ¢ MOMOIIBIO IUPKYIIS
U TUHEHKH"

93

[ToBTOpeHue u 06o0meHue. Pemenue
3a/1a4, UJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

94

IToBTOpenue u o6oOmmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca

95

IToBTOpenue u o6oOmmenue. Pemenne




3aJ1a4, WJUTFOCTPUPYIOIIUX CBSA3H MEKIY
pa3IMYHbIMU TEMAaMHU Kypca

96

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMA TCMAaMH KypcCa

97

[ToBTOpenue u 0606meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMA TEMAaMH KypcCa

98

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

99

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

100

[ToBTOpenue u o6o6menHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIIMX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

101

Hrorosas koHTposbHas paboTa

102

[ToBTOpenue u o6o6menue. Pemenue
3aj]1a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




8 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne T HMara uudposbie
eMa ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTeibHbIE
padoThI padoTsbI
pecypchl
| [TapamrenorpaMM, ero Npu3HaKu U |
CBOMCTBA
) [TapamenorpaMm, ero nNpu3HaKku U 1
CBOMCTBA
3 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
4 [Tapannenorpamm, ero nNpu3Haku U |
CBOMCTBa
5 [Tapannenorpamm, ero nNpu3Haku U |
CBOMCTBA
6 [IpsiMoyroasHUK, poMO, KBaapaT, UX 1
IIPU3HAKH U CBOMCTBA
7 [IpsiMoyroapHUK, poMO, KBaapaT, UX |
IIPU3HAKU U CBOMCTBA
g [IpsiMoyroapHUK, poMO, KBaapaT, UX |
IIPU3HAKU U CBOICTBA
9 [IpsiMoyroapHUK, poMO, KBapaT, UX |
IIPU3HAKU U CBOMCTBA
10 CpenHssg TuHUS TPEyroJIbHUKA 1
11 CpenHss TuHUS TPEyroJibHUKA 1
12 Tpaneuus. PaBHoOenpenHas Tpanenus, eé 1

CBOMCTBA U MMPU3HAKN




Tpamnenus. PaBHoOenpennas Tpamenus, eé

13 . 1
CBOWCTBA M MIPU3HAKU

14 [IpssMoyronpHas Tpanenus 1

15 CpenHsst TMHUS Tpareuuu 1

16 Teopema daneca 1

17 Teopema darneca 1

18 Teopema 0 IPOMOPITMOHATIBHBIX OTPE3Kax 1

19 Teopema 0 IPOMOPIIMOHATIBHBIX OTPE3Kax 1

20 LlenTp macc TpeyrojibHUKA 1

21 LenTpanbHO-cUMMETpHYHBIE (PUTYPBI 1

” KonTponbHas pabota o teme |
"HeTbIpEXyroibHUKH"

3 [Togo6ue TpeyrobHUKOB, KOADHOUITHEHT |
nonoous

24 [Tono6ue TpeyroJIbHUKOB, KOAGHOUITHEHT |
nonoous

25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1

26 [Ipu3Haky mogo0Oust TPEYroJbHUKOB 1

27 [Ipu3naku mogo6ust TPEYroIbHUKOB 1

28 [Ipu3naku mogo6ust TPEYroIbHUKOB 1

29 [Ipu3naku mogo6ust TPEYroIbHUKOB 1

30 ITpu3Haku mo1o0us TPEYTrOIbHUKOB 1

31 [IpumeneHue mo100us NpH pereHNH |
MPAKTUYECKUX 33734

0 [TpumeneHnue mo1o0us NpH pereHNH |
MPAKTUYECKUX 33734

33 [TpumeneHue mo1o0us NpH pereHNH 1




MPAaKTUYCCKUX 3ada4

[Ipumenenue noaooust Npu peLIeHUH

34 MPAKTUYECKUX 33134

35 [TpumeHeHue Mo A00HSI IPU PEIICHUH
MIPAKTUYECKUX 33134

36 [TpumeHeHwe MOA00HS IPU PEIICHUH
MPAKTUYECKUX 33134

37 BBenenue noHsTHS TPeoOpa3oBaHUS
moA00us 1 MoJ0OHBIX GUryp

38 Kontponsnas padota o teme "Tlomooue"

39 ITousgrue wiomamu. CBoiicTBa ILIOIanEH
TeOMETPUUECKUX (HUTYD

40 TToustre miomanu. CBolcTBa IJIOMAAEH
TeOMETPUUECKUX (PUTYD

A1 TToustie mnomanu. CBolcTBa IIOMIaAEH
FeOMETPUYECKUX PUTYD
[IpocTeitmme GopMyIIbl AJIs IIOIIA N

42 TpeyrojbHHUKa, Mapaienorpamma, pomoa
U Tparneuun
[Ipocreiimme GopmyIbl A TIIOMIATN

43 TpeyrojbHUKa, Mapajienorpamma, pomoa
U Tparneuun
[Ipocreiimue Gopmynbl A TUIOMIAIN

44 TpeyrojbHUKa, Mapaienorpamma, pomoa
U Tpamneunun
[Ipocreiimme GopmyInbl A7 TIIOMIATN

45 TpeyroJbHUKa, MapajienorpamMmma, pomba

" Tpanenuuu




[Ipocreiimme GopmyItbl s TUIOMIA TN

46 TpEeyroJibHUKA, apajuiesorpamma, pomoa 1
Y Tparenuu
[Ipocreiimme GopMyIIbl s TUIOIIA TN

47 TpEeyroJibHUKA, apajuiesorpamma, pomoa 1
Y Tparemnnu
[IpocTeitmme GopMyIbl s IIOMIAIN

48 TpeyrojbHUKa, apauiesorpamMmma, pomoa 1
Y TpaIennu
[IpocTeitmme GopMyIIbl s TIOIIAIN

49 TpEyroJbHUKA, Tapajiesiorpamma, pomoa 1
Y TpaIennu
[IpocTeitmme GopMyIIbl A5 TIOMIAIN

50 TpEyroJibHUKA, apajiesorpaMmma, pomoa 1
U Tpamneuun

51 [Tnomanu mogoOHBIX HUTyp 1

52 [Tnomaau mogoOHBIX HUryp 1

53 [Tnomaau mogoOHBIX HUryp 1

54 KontponpHas padota o teme "Ilnomans" 1

55 Teopema [Iudaropa 1

56 [Ipumenenue Teopemsl [Iudaropa npu |
pEIIeHUN TPAKTHYECKUX 3a/1a4

57 [Ipumenenne Teopemsr [Tudaropa npu |
pElIeHUN TPAKTHYECKUX 3a/1a4

53 [Ipumenenne Teopemsl [Tudaropa npu |
pElIeHUN TPAKTHYECKUX 3a/1a4

59 [Ipumenenne Teopemsr [Tudaropa npu |

PCHICHUHU IMPAKTHUYCCKUX 3ada4




[Tpumenenne teopems! [Iudaropa npu

60 pELICHUH IPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYT OJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

66 [IponoprimoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYT OJIbHUKE
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

67 OCTpOTO yrja IpsIMOYroJIbHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

68 OCTPOTO yria IpsIMOYrOJIbHOIO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

69 OCTPOTO yrja IpsAMOYIroJILHOIO
TPEYTrOJIbHUKA

70 Tpuronomerpuyeckue GyHKIUHU YTIOB B
30°,45°u 60°

71 Tpuronomerpudeckue GyHKIUHU YTIIOB B
30°,45°u 60°

72 KonTtponsHas padota no teme "Teopema




[Mudaropa u Hayana TpuronomeTpun"

73 BrnucanHnble ¥ IEHTPaJIbHBIE YIIIbI 1

74 BrnucanHnble ¥ IEHTpaJIbHBIE YIIIbI 1

75 BrnucanHnble ¥ IEHTPaJIbHBIE YIIIbI 1

76 BnucanHuble ¥ IEHTpaJIbHBIE YIIIBI 1

77 VYroJ MeX 1y KacaTeJlIbHOW U XOpJOH 1

78 VYroa Mexay KacaTelbHOU U XOPJIoH 1

79 YTrubl MeXy XOpAaMH U CEKYILIUMU 1

80 YTrusl MeXy XOpJaMHu U CEKYIIUMU 1

81 Brnucannble u onvicaHHbIe 1
YETBIPEXYTOJIbHUKHU

2 BrnircaHHBIE M ONIMCAHHBIE |
YETBIPEXYTOJTBHUKHA

23 CBolicTBa M MPU3HAKUA BIUCAHHOTO |
YETBIPEXYTOJIBHUKA

84 CBoiicTBa M IPU3HAKH BIIMCAHHOTO |
YETBIPEXYTOJIBHUKA

85 CBoiicTBa ¥ IPU3HAKU BIMCAHHOTO |
YETBIPEXYTOJIbHUKA

26 CBolicTBa U IPU3HAKY BIIMCAHHOTO |
YETBIPEXYTOJIbHUKA

g7 B3aumHoe pacnonoxeHue IByx |
OKPYKHOCTEH

28 B3aumHoe pacnonoxeHue IByx |
OKPYKHOCTEH

89 Kacanue okpyxxHocTEH 1

90 Kacanue okpyxxHoCTEHN 1




91

OOmine kacaTenbHbIE K ABYM
OKPYKHOCTSAM

92

KoHnTponsHas padora o Teme "YTiibl 1
YeTHIPEXYTOJLHUKH, CBSI3AHHBIE C
OKPY>KHOCTBIO"

93

[ToBTOpenue u 06061meHue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMA TEMAaMH KypcCa

94

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

95

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpenue u o6o6menue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

97

[ToBTOpenue u o6o6menue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

98

[ToBTOpeHue u o6o0meHue. Pemenne
3a]a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3TUYHBIMU TEMaMHU Kypca

99

IToBTOpenue u o6oOmmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca

100

IToBTOpenue u o6oOmmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY




pa3JIMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpenue u o6o0menue. Pemenne
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKTY 1
Pa3IMYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Kontporbusie | Hpaxrieckie u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI pecypeE!
| Cunyc, KOCHHYC, TaHT€HC yrioB oT 0 10 |
180°
) OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXIECTBO
3 DopMmyJIbl TPUBEACHUS 1
@opMyIIbl TPUBEIECHUS 1
5 Pemrenne tpeyronbHukoB. Teopema |
KOCHHYCOB
6 Pemenue tpeyronsaukoB. Teopema 1
KOCHHYCOB
7 TeopeMa cuHycoB 1
8 Teopema cuHycoB 1
Pemienne npakruueckux 3aaay ¢
9 WCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemienne npakruueckux 3aaay ¢
10 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemienne npaktuueckux 3aaay ¢
11 HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBbI CUHYCOB
12 Peurenne npakTuyeckux 3anad ¢ 1




HCIIO0JIb30BAHUEM TCOPEMEBI KOCUHYCOB U
TCOPECMbI CHHYCOB

Tpuronomerpuyeckue GopMyIbl s

13 TIJIOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamma
Tpuronomerpuueckue GopmMysbl i

14 IIJIOIIAIN TPEYTOJIbHUKA,
napajuiesiorpamma
Tpuronomerpuueckue GopmMysbl s

15 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamma
Tpuronomerpuueckue GopmMysbl s

16 TIJTOIAIA TPEYTOJIbHUKA,
napajuiesiorpamma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopMy./.na IJIOIIAH BBITYKIIOTO
YeThIPEXYTOJIbHUKA

)1 ®opM¥na TUIOMIAH BBITYKIIOTO
YeThIPEXYrOJIbHUKA

2 KontponbHas padota o teme "Pemenue
TPEYrOJIbHUKOB"

3 Xopap! 1 1o100HBIE TPEYTOJIbHUKU B
OKPY>KHOCTH

24 Teopema 0 IpOU3BEACHUN OTPE3KOB XOPA

25 Teopema 0 Ipon3BeIEHUN OTPEIKOB XOPI

26 Teopemsl 0 MPOU3BEAECHUN OTPEZKOB




CEKYIIHX

Teopembl 0 MPOU3BEICHUH OTPE3KOB

27 1
CEKYILUX
28 Teopema o kBajpaTe KacaTeabHOM 1
29 Teopema o kBajpaTe KacaTeabHOM 1
30 Teopemsbl UeBsl 1 MeHnenas 1
31 Teopems! UeBsl 1 Menenast 1
32 Teopems! UeBsl 1 Menenast 1
33 [TonsiTue o roMmotTeTHN 1
34 KounTponsnas pabora no teme "Ilonobue 1
TPEYTrOJIbHUKOB"
VYpaBHEeHHE NPAMOM Ha IJIOCKOCTH.
35 YrnoBoi kod)PHUITUEHT U CBOOO THBII 1
YJIeH, UX T€OMETPUUYECKUIN CMBICT
YpaBHeHHE NPSIMOIl Ha TIJIOCKOCTH.
36 YrioBoi kodhPHIMEeHT U CBOOOJHBIH 1
YJIeH, UX TeOMETPUUYECKUIN CMBICT
37 [TapanienbHOCTh U MEPIEHIUKYIIPHOCTD |
MPSMBIX (4epe3 YraoBoi KOdPPUIIUEHT)
38 YpaBHEHUE OKPYKHOCTH 1
39 HaxoxzaeHnue nepeceyeHmii OKpy>KHOCTEH 1
Y TIPSIMBIX B KOOPJIMHATAX
40 HaxoxieHue nepece4eHnil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJAWHATAX
41 dopMmyia pacCTOSHUA OT TOYKH 10 TIPSIMOU 1
4 [Tnomanp mapanienorpamMmma B |

KOOpAUHATax, MOHATUC 00




OPUEHTHUPOBAHHON TUIOLIAIN

HpI/IMCHeHI/Ie MCTOda KOOpAUHAT B

43 MIPAaKTHYECKU-OPUEHTUPOBAHHBIX
TeOMETPUYECKUX 3a]adax

44 KonTtponsHas padora no Teme "Meton
koopauHat"

45 BekTopsl Ha IIOCKOCTH
CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB —

46 MpaBUJIa TPEYTrOJIbHUKA U
napajuiesiorpamma
CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB —

47 IIpaBUJIa TPEYTOJIbHUAKA U
napajuiesiorpaMmma

48 YMHOXKEHHE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTOpa
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

50 YMHOKEHHUE BEKTOpa Ha YUCIIO B
KOOpJIUHaTax
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

51 YMHO>KEHHUE BEKTOPa Ha YKCJIO B
KOOpJIuHaTaxX

50 [IpumeHeHne BEKTOPOB B (pu3MKe, LIEHTP
Macc

53 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

54 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

55 [Tonsitre o 6a3uce (Ha MIOCKOCTH).




Paznoxenust BEKTOpOB 110 0a3zucy

CkansipHO€ NMPOU3BEAECHNUE BEKTOPOB,

56 F€OMETPUYECKUN CMBICI U BBIPA)KEHUE B
JIEKapTOBBIX KOOPAWHATAX

57 JAucTpuOyTHBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

53 CkansipHO€ NPOU3BENICHUE U
MPOCIMPOBAHNE

59 [TpuMeHeHre CKaISIPHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTHH U YTIIIOB

60 [TpuMeHeHre CKAISIPHOTO IPOM3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTHH U YTIIOB

61 [IpumeHeHne cKansipHOTO MPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHUS [UTUH U YTJIOB

& Pemenune reomeTpuueckux 3ajau ¢
MTOMOIIBIO CKAJISIPHOTO IIPOU3BEICHUS

63 Pemenune reomeTpuueckux 3ajad ¢
MIOMOIIBIO CKAJISIPHOTO IPOU3BEICHUS

64 KontponbHas padota o teme "BekTophr"

65 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

67 [IpaBUIbHBIE MHOTOYT OJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

68 [IpaBuIbHBIE MHOTOYT OJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

69 Yucno m 1 1IrHa OKPYKHOCTH




70 Hucno m v 1nmHa OKPYKHOCTH 1

71 JUirHa Oyru OKpy»KHOCTH 1

72 JUivHa Oyru OKpyKHOCTH 1

73 Pannannas mepa yria 1

74 Pannannas mepa yria 1

75 [Inomans kpyra u ero 3JeMeHTOB (CeKTopa |
Y CETMEHTA)

76 [Inomans kpyra u ero 3JeMeHTOB (CeKTopa 1
1 CETMEHTA)

77 [Tnomans kpyra u ero 3JeMeHTOB (CeKTopa 1
1 CeTMEHTA)

73 BrrunciieHue nepuMeTpoB U MIIOMIAIEH |
¢buryp, BKIIOYAIOLIUX IEMEHTHI Kpyra

79 Brrunciienue nepuMeTpoB M mionaaen |
¢buryp, BKIIOYAIOIIUX IEMEHTHI Kpyra

20 KonTposbnas o teme "J{nuna 1
OKPY)KHOCTH U IJIOIIaaAb Kpyra"

81 LenTpanbHas cuMMeTpust 1

82 LlenTpansHO-cCUMMETPHYHBIE (PUTYPBI 1

83 [ToBopot 1

84 OceBast cummeTpust 1

g5 Ourypsli, SI/IMMeTpI/I‘{HHe OTHOCHUTEIILHO |
HEKOTOPOU OCH

86 [TapamtenpHbIN IEPEHOC 1

87 [TonsiTHE NBUKEHUS U €0 CBOMCTBA 1

88 PaBenctBo ¢uryp 1

89 [IposiBneHus: CHMMETpUHU B IPUPOJIE, 1




JKHUBOIIMCH, CKYJIBIITYPEC, APXUTCKTYPC

90

Komno3zunuu npuxenuit (mpocremmive
IIPUMEPHI)

91

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMA TEMAaMH KypcCa

92

[ToBTOpenue u 06061meHue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMH TEMAaMH KypcCa

93

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKITY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

94

[ToBTOpenue u o6o6menHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

95

[ToBTOpenue u o6obmenue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpenue u o6o6menue. Pemenue
3a]a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpeHue u o6o6meHue. Pemenue
3a/1a4, UJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

98

IToBTOpenue u o6oOmmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca

99

IToBTOpenue u o6oOmmenue. Pemenne




3a]1a4, WJUTIOCTPUPYIOIIUX CBSA3H MEKIY
pa3IMYHbIMU TEMAaMHU Kypca

[ToBTOpenue u o6o0menue. Pemenne

100 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKY 1
Pa3IMYHBIMU TEMaMH Kypca
101 Hrorosas koHTposbHAs paboTa 1
[ToBTOpenue u 0606meHue. Peenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKTY 1
pa3IMYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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