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MMOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3JelOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIINNA CBOEH 1ebI0 00ECeunTh M3YyYEeHUE CBOMCTB M pa3MepoB GUryp, HX
OTHOIIEHWH ¥ B3aUMHOE pAaclOJOXEHHE, ONUpaeTcss Ha JOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. L[eHHOCTh M3ydeHHs TeoOMEeTpUH Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYArOIIUICS YYUTCS MPOBOJIUTH
JTIOKa3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUSI, JOKA3bIBATh
UCTUHHBIE YTBEPXKICHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXJIeHusT «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHbIe yTBepkaeHus. Ocoboe 3HaYeHWE JoKa3aTeibHas
JIMHUSL UMEET JJ1s YIIIyOJIEHHOTO N3YUYEHUsI MAaTEMATHKH.

[{enbto M3y4yeHUs: TEOMETPUU SIBIISIETCA UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MAaTEMATUYECKUX, TaK U MPAKTUIECKUX 3a7a4, BCTPEUAIOIINXCS
B peampHON Kku3HM. OOyuaromuiics JOHKEH HAY4YHTHhCS  OMPEAEIsATh
TEOMETPUYECKYI0 (DUTypy, ONMHUCHIBATH CIOBAMH YEpPTEK WIM PUCYHOK, HAUTH
IUIOIIAJb  3€MEJIbHOIO  Yy4acTKa, pPAaCCUUTHIBaTh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kaleiss wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIHUTEIbHAS JIUHUS B M3yUYCHUU TCOMETPUHU.
[Ipu pemennu 3amad MPaKTUYECKOTO XapakTepa OOydYalOLIUICS YYUTCS CTPOUTH
MaT€MaTUYeCKUe MOJENU  pealbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh yueOHOTO Kypca yriyOJEHHOIO U3YYEHUSI TEOMETPUU COCTOUT
B TOM, YTO 0Oy4arOIIKecs: HE MPOCTO 3HAKOMSTCA C ONPEAeIEHHBIMU MOHATHIMH, a
YBEPEHHO OBaJieBaloT UMH. CyIECTBYIOIINE TeMbl MPOrpaMMbl 0a30BOro Kypca
r€OMETPHUH U3Y4aloTCs Ha 0oJiee riIyOOKOM YpOBHE, a 00yUaroIIrecs NpuoopeTaroT
YMEHUS, MOMOTAIONIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEIMETax, MPEk/Ie Bcero Ghusnke u nHhopmaTuke,
a Tak)Ke TOJIb30BATHCS TMOTYYECHHBIMU 3HAHUSIMHU TIPH PEIICHUU MPAKTUYECKUX
3a]1ay.

CornacHo yueOHOMY MIaHy B 7-9 Kiaccax wu3y4aeTrcsi yriayOJnEHHBIM
yueOHbIl Kypc «I'eomMeTpus», KOTOPbIN BKJIIOYAET CJIEIYIOIIME OCHOBHBIE Pa3/Ieibl
comepxanusi: «Hauama reomerpum», «TpeyrompHukm», «OKPYXKHOCTBY,
«YetpipéxyronpHukmny, «[logobue», «neMeHTsl TpUroHoMeTpun», «llnomamuy, a
Takxke «MeTton koopuHaty», «Bexkropb», «lIpeoOpazoBanus MI0CKOCTH.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» orBogutcs 306 udacos: B 7
kiacce — 102 yaca (3 yaca B Hefneno), B 8 kiacce — 102 gaca (3 gaca B Heflenio), B
9 knacce — 102 yaca (3 yaca B HEJEJIO).



COJEPKXAHUE OBYUEHUA
7 KJIACC

Hayaja reomerpuu

Hcropusi BO3HUKHOBEHHMs W DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reomerpun. Touka, mpsimasi, oTpe3ok, ayd. IloHsTme 00 axcuome, Teopeme,
JI0KAa3aTeIbCTBE, ONPEIEICHUN.

B3anmnHoe pacnonoxeHue ToueK Ha npsmou. M3mepeHne mHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomymnockocts U yros. Buasl yrimo. M3MmepeHune BENWYHMH — YIVIOB.
BeprukainbHbie U cMekHbIE yIUIbl. [[apasuiesbHbIe U IEpIEHIUKYIISIPHBIE TPSIMBIC.
Paccrosnue ot Touku no npsimou. buccekrpuca yria.

Jlomanas. Bunel nomansix. JiimHa stomanon. MHoroyronsHuku. llepumerp
MHOIrOyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBuuHbIE MpenCTaBICHUS O PpaBEHCTBE (QUIYp, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue noctpoeHus. MHCTpyMEHTHI [UIs1 U3BMEPEHUN U TOCTPOCHUM.

TpeyroabHuku

Bunabl TpEyroJbHHUKOB: OCTPOYTOJIbHBIEC, INPAMOYTOJbHBIE, TYNOYIOJIBHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOW IIPU3HAKA pPAaBEHCTBA
TPEYroJbHUKOB. PaBHOOeApeHHBIE TPEyrojdbHUKM M HX CcBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOMIEHUT MEXIY CTOPOHAMH M yIiaMH TpeyroJibHHKa. HepaBeHCTBO
TpEeyroJpHUKa. HepaBeHCTBO O 1IIMHE TOMaHOM.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYIKAOLIEM MUPE.

ITapannensHbie npsiMbie. CyMMa yIrji0B MHOTOYIOJ1IbHUKA

[TapamenbHOCT MPSAMBIX, HICTOPUYECKUE CBEAEHUSA O nocTyyare EBkimna u
o pomu JlobGaueBCKOrO B OTKPBITUM HEEBKIWAOBOW reomerpuu. CBOHCTBa U
NPU3HAKU NapajuienbHbIX NpsMbIX. CymMma yriioB TpeyroibHUKa. BHeHWe yrisl
TpeyrojbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYI'OJIBHMKAa M CyMMa BHEIIHHUX
YTJIOB BBIIYKJIOIO MHOIOYT'OJIbHUKA.

IIpsiMoyroJibHBIE TPEYTOJIbHUKH

[Ipyu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJIbHUKOB. llepnenaukymnsap u
HakJIOHHas. CBOMCTBO MeUaHbl MPSMOYTOJIBHOTO TPEYTrOJIbHUKA, TPOBEIEHHON K
runotenyse. [IpsaMoyroibHbIN TPEYToJbHUK C yrioM B 30°.

OKpy,KHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH M Kpyra: LIEHTP,
paauyc, quaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE pacnooKeHHE OKPYKHOCTH U
npsamoil. KacarenpHasgs M cekymiass K OKpyXHOCTH. OKpYKHOCTb, BIHCAHHAs B
yroii. [IpocTeiiiine nocTpoeHus ¢ TOMOIIbIO IUPKYJIS U TUHEUKH.

I'eomeTprueckne MecTa TOYEK

[ToHsiTHE O reoMeTpUUECKOM MecTe To4eK. [Ipumepsl reoMeTpuyeckux Mect
TOYEK Ha IJIOCKOCTU. brccekTpuca yria u cepeIMHHbBIN NEPIEHAUKYJIISP K OTPE3KY
KaKk reoMeTrpuyeckue Mecra Todek. OmnMcaHHas OKPYXKHOCTb TPEyrojbHHMKA, €€
LHEHTP. MeTo reoOMeTpUUECKUX MECT TOUEK MPU PELIEHUH F€OMETPUUECKUX 3aau.

IocTpoeHus ¢ MOMOMILIO HMPKYJIS M JIMHEHUKH

Hctopuueckue cenenusi. OOOCHOBaHMS MPOCTEHIIMX MOCTPOCHUM, 3TaIlbl
3aJlayd Ha MOCTPOEHMS, pEIIEHUE 3a]1a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXYyroibHUKH

[lapannenorpamm, ero mNpu3HaKM U cBoicTBa. IIpAMOyroiabHuK, pomo,
KBaJpaT, WX MpHU3HAKU U cBoiicTBa. Tpamenus. PaBHOOeapenHas Tpamernus, e
cBoiicTBa u npusHaku. [IpsmoyronbHas Tpaneuus. CpeaHss JIMHAS TPaNeUuu.

CpenHsass nUHUS TPEyroJbHUKAa. METol yABOEHHsS MEIAUAHbl TPEYTOJbHUKA.
Teopema 0 nepeceueHnr MeINaH TPEYTrOJbHUKA.

Teopema @aneca, Teopema O MNPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[lenTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. Ilpusznaku mogoOus
TpeyrojabHUKOB. IlpuMeHeHne mogoOusi TpHU PEIIEHUH TE€OMETPUYECKUX H
NPaKTUYECKUX 3a]a4.

IL1omans

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH TI'E€OMETPUUYECKUX (UTYP.
[Ipocreiiiie GpopMybl A IIIOMIAANM TPEYTOIbHUKA, MapajuiesiorpaMma, pomoa u
Tpaneuuu. [Inomanu nogoOHeIX ¢puryp. OTHOIIEHHE TUIOIIAAEH TPEYTrOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penieHUH
MPAKTUYECKUX 3a/1a4.

DJIeMEeHTbI TPUTOHOMETPUH

CHHyC, KOCHHYC, TAHI€HC W KOTAHT€HC OCTPOro yria MpsSMOYTrOJbHOTO
TpeyronbHuka. TpuroHomerpudueckue ¢Gynkinuu yrmoB B 30°, 45° u 60°.
[IponopurOHAIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTribl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIC C OKPYKHOCTbIO



Brnucanable M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOU.
Yrael MeXay XOpJaMM MU CEKyllMMH. BrnucaHHbIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3anMHOE pacronoxxeHue IByX OKpyxkHocted. Kacanue
okpyxHOcTel. O0uIMe KacaTeabHble K IBYM OKPY’KHOCTSIM.

9 KIIACC

Pemienne TpeyrojibHUKOB

Cunyc, KocuHyc, Tanreic yriaoB ot 0° mo 180°. OcuoBHOE
TPUTOHOMETpHUECKOe  ToxkaecTtBo.  Popmynsl  npuseneHus.  Pemenune
TPEYroJILHUKOB. TeopemMa KOCMHYCOB M  TeopeMa CHHYCOB. PemeHune
PAKTUYECKUX 3a]1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Perenune 3a1a4 reOMETpUYECKOM ONTHKM.

Tpuronomerpuyeckue  QGopmynasl  uid  IUIOMAAA  TPEYTOJIbHUKA,
napajuienorpamma, pomo6a, tpaneuuu. ®opmyna I'epona. Popmyna MIoLAAH
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITogoOue TpeyroibLHNKOB

Xopael W MOAOOHBIE TPEYroJbHUKM B  OKpPYXXHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BEACHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBajpare KacaTesbHOM. [IpruMeHeHune Nmpu pelmeHun reoMeTpu4ecKux
3anay. Teopemsl UeBbl 1 Menenast. [lonsatre o romoTeTuu.

MeTtoa kKoOpaAMHAT

VYpaBHeHHE NpPAMON Ha IJIOCKOCTH. YTJIOBOW KO3(DPHUIMEHT u CBOOOIHBIHI
YJIEH, MX TIEeOMETPUYECKHH cMbICH. [lapamienbHOCTP M NEPHNEHAUKYISIPHOCTH
NpsIMBIX (depe3 yriioBod KodPPHUIIUEHT).

YpaBHeHHE OKpPYXKHOCTH. HaxokIeHune nepecedeHuid OKPYKHOCTEU U
IpsAMBIX B KoopaunHarax. Popmysia pacCTOSHUAS OT TOYKH A0 npsMou. Ilnomans
napajuieiorpaMMa B KOOpPAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW IUIOIIA/IH.
[IpumeneHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4dax.

BexTopbl

Bekropbl Ha miockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IPaBHIIA
TPEYroJIbHUKA U Napajuienorpamma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. ClIOKE€HHE M BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpPA HA YHCIO B
KoopauHatax. [[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oaswucy.
CkansipHOE TPOU3BEIEHUE BEKTOPOB, T'€OMETPUUYECKUN CMBICI U BBIPAXKEHHE B
JEKapTOBbIX KoopJauHaTaX. JIMCTpUOYTMBHOCTb CKAaJIAPHOTO IMPOU3BEICHMUS.
CkamsipHOE  TpoM3BEACHUE M INpoenupoBaHue. [IpuMeHeHHe CKaIApHOTO



NIPOU3BEACHUS BEKTOPOB Ul HAxXOXKIECHWS [JUIMH M yriuoB. Pemenwne
r€OMETPUYECKUX 3a7a4 C IIOMOIIBIO CKAIIPHOIO MPOU3BEICHHUS.

JJIMHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHplE MHOrOyrojJbHuUKHM. JlnmHa oOkpyxHOcTH. I'pamycHas wu
paguaHHas Mepa yrila, BBIUMCIEHUE JUIMH Ayr OKpyxkHOocTed. llnmomans kpyra,
CEeKTopa, cerMeHTa. Mcropuueckue cBefeHus: 00 U3MEPEHUHU JUTUHBI OKPYKHOCTH U
IUIOIIAINA KPYyTa.

JIBMKeHMSI TIOCKOCTH

IlenTpanbHas cummerpus. LlenTpanbHO-cumMmeTpuuHble (urypsl. [IoBopoT.
OceBasa cummetpusa. Purypel, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOH OCH.
[TapannenbHbI EPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUU B INPHUPOJAE, KUBOIMUCH, CKYJBITYype, apxurekrype. Komnosunnn
IBYOKEHUH (mpocTeiiine npuMepsl). [lpuMeHenne B reoMeTpu4ecKuX 3a1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT' O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpamMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

IPOSIBICHUEM HMHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpakJaHUHA U PeaTnu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IPOLEAYp IPaKJAaHCKOro oOLecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKHUM MPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) TPYA0BOT0 BOCIIUTAHUSA:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PpCEIICHUH NPAKTUYECKHUX 3a7ad
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCHENIHOW Mpo¢eCcCHOHaTbHON
NESATEIIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM H
HNOCTPOCHUEM MHAUBUAYATIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUM, PacCyXACHUHA, YMEHHIO BUJAETH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) nueHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTallUEl B JIEATEIbBHOCTA HA COBPEMEHHYIO CHCTEMY HAYy4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl 4Yel0BE4YEeCKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3sBUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEMaTHYECKOM KyJbTYpPOH KaK CpeICTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIbCKON AESTENbHOCTH;

6) ¢usuyeckoro BocmUTaHMA, (POPMHUPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0/1ar0NOy YU :



TOTOBHOCTBHIO TMPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0POBbS, BEACHUS  3A0pOBOro  oOpa3a KU3HU  (3I0POBOE  IUTAHWUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEeKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

OpHEHTallMe Ha MPUMEHEHNE MATEMAaTUYECKUX 3HAHWUM JI1 pelIeHus 3a71a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IJIaHUPOBAHUSI TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TMOCJIEACTBUN [JI1 OKPYXKAIOIIEH Cpeabl, OCO3ZHAaHHUEM
1J100aJBbHOT0 XapaKTepa SKOJOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NE€SATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpETaTh B COBMECTHOW IEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (POpMyIHpOBaTH HUIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAX W SBJICHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX,
0Co3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (OPMYJIMPOBATH U OIEHHBATH PHUCKH H
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHMS MpOrpamMmbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanusi y obydaromierocs OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, XapaKTePHU3YIOIIUECs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABATEIbHBIMUA  JICHCTBUSIMH,  YHHBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
JEWCTBUSMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHWA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOIUMOI0 aHAIIN3A;



BOCIIpHHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUUS
B (hakTax, JAHHBIX, HAOIIOJCHUAX W YTBEPKACHUSAX, NpeIaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JienaTh BBIBOABI C WCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeNLCTBA MATEeMATHYECKUX YTBEPXKIACHHH (TpSIMBIE W OT
NPOTUBHOTO), TMPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHX
($akToOB, BBHICTPAWBATh APTYMEHTAIUIO, MPHUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BBIOMpaTh Ccmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHAHTOB  peIIeHWs, BbIOMpaTh HauWOoJee MOAXOMAIMH ¢ y4EToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaegoBarTebCKue 1eMCTBUA:

WCITOJIP30BAaTh BOIMPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynmupoBaTh ~ BOMPOCH,  (DUKCHpyIOIIME  TPOTHBOpEYHe,  mpobiemy,
CaMOCTOSITENIFHO YCTaHAaBIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIIAHY OKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITENIbHO (POpPMYyTUpOBaTh OOOOIIEHHUS W BBIBOJBI MO pe3yibTaTaM
MPOBEAEHHOTO  HAONIONCHUS, HCCIEJAOBAHUS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJTYY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIICHNUI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MPE/IIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh  HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINK, JaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIOB U (DOPM MPEICTaBICHHUS;

BbIOUpaTh (QopMy mpencTaBieHMs UHGOpPMALUM U HUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TuarpaMmMaMi, HTHOU rpauKoi U MX KOMOWHAIMSIMUY;

OIICHUBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPHUSM, TPEIOKCHHBIM WIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUA:



BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJCHUS B COOTBETCTBUH C YCIOBHUSIMU U
HEeIIMH OOIIEHHs, SCHO, TOYHO, IPAaMOTHO BBbIpaXkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHs 3aadyd,
KOMMEHTHPOBATH TIOJTYyYEHHBIN PE3yIbTaT;

B X0j€ OOCYXIeHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBHI,
npoOsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh MHJIEW, HALCJICHHbIE HA IOUCK
pEIIeHHsI, COMOCTABIATh CBOM CYXXICHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy)KMBaTh pa3iMuve W CXOJCTBO IMO3WIIUN, B KOPPEKTHOU (opme
dbopMyIpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPECTaBISITh PE3YIbTaThl PEIICHUS 3a/Ja4uH, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMaAT BBICTYIUIGHHS C Y4&€TOM 3a1ad
Npe3eHTAUU U 0COOCHHOCTEH ayIUTOPUH;

MOHMMATh W HCIIOJNB30BAaTh MPEHMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl TpHM peIICHUH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPTaHMU3ALMIO COBMECTHOW pabOTHI,
pacmpenenath BUAbl palboT, IOroBapuBaThCs, 00CYXKIaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOETr0 BKJIaga B OOMIMA pe3yabTaT IO
KpUTEpUsM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe NelCTBUA
Camoopranusanmus:

BBISIBIISAITh MPOOJIEMBbI JIJIs1 PEIICHHS B JKM3HEHHBIX M y4E€OHBIX CHUTYalUsX,
OPUEHTHUPOBATHCA B PA3JIMUHBIX MOJX0JAX MPUHATHUS pelIeHUH (MHIMBHUIYaIbHOE,
IpyIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aJaud (WIH €ro
4acTh), BBIOMpATh CHOCOO pEIIeHus ¢ YYETOM HMEIONIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
peleHuit ¢ yaéToM HOBOM MH(popMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIA/IeTh CIIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTHYECKOH 3a/1au, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€SITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OINOOK, BBHISIBICHHBIX TPYIHOCTEIH;



OLICHHUBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTU MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATh IPUUYMHBI JOCTUKEHHS WM HETOCTIKEHUS LIeTTU, HAaXOAUTh
o1nOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQXKAaTh AMOLMUHU TPU U3yYEHUH MaTeMaTHYeCKUX OOBEKTOB M (HaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIIeHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00yuyenus B 7 kiacce 00y4aromUics MOTyYUT CIEAYIOIINE TPeIMETHbIE
pPE3YIbTaTHI:

Pacno3sHaBaTh U3yY€HHbBIE TE€OMETPUYECKUE (QUIYPBI, OINPEAENATh UX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPBI, BBIIOJIHATH
YEepTeXKU MO YCIOBUIO 3anauu. V3MepsATs IMHENWHBIE W YIJIOBBIE BEIUYUHBI.
Pemars 3a1aun Ha BBIYMCIIEHNE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY M OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B
peaIbHON JKU3HHU, pa3MepoB MIPUPOIHBIX OOBEKTOB. Paznuuath pa3Mepsl 3TUX
00BEKTOB MO NOPSAAKY BETUUUHBI.

CTpouTh UEPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, WCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUU 3a7au.

[IpoBOIUTE JIOTMYECKHUE PACCYKICHHUS C HCIONB30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[lonp30BaTbCA IPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  NIPSIMOYTOJIBHOIO
TPEYrOJIbHUKA, B PELLIEHUHA FEOMETPUYECKHX 3a1a4.

Omnpenenars napajieIbHOCTb MPSIMBIX C IOMOILBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymas. OnpenensTe NapauieIbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM 10 TOYEK APYTOU MPSAMOM.

Pemate 3amaun Ha KiaeT4aroi Oymare.

ITpoBOAUTH BBIUMCIEHHUS U HAXOAUTh YHUCIOBbIE M OYKBEHHBIE 3HAUYEHUS
yIJOB B TEOMETPUYECKMX 337a4ax C HCIOJIB30BAHMEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJbHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIpU
IIEPECEUEHNH JBYX IAapAJUIEIBHBIX MpPsAMBIX CEKylled. Pemares mnpakTudeckue
3a/1a4M Ha HaXOXICHUE YIJIOB.

Brnanerr monsitTuem reomerpuueckoro mecra touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJla U CEPEIMHHBINA MEPIEHANUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMerpruueckoro Mecra touek (I'MT) npu
JI0OKA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUHN U IIPU PELICHUH 3a]1a4.



DopMynupOBaTh ONMPEAECICHHUS OKPYKHOCTHM W KPyra, XOpIbl U JHAMETPa
OKPYHOCTH, YBEPEHHO BJIQJICTh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
ATU CBOMCTBA IIPU PELICHUM 3a/1a4.

Bnanetp moHsATHEM ONMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPY>KHOCTH, YMETh
HaxoJuTh €€ 1eHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEIMHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnanetrs noHaTHEM KacaTEIbHOW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>KHOCTHU, TPOBEAEHHBIX U3
OJHOM TOYKH, U TPUMEHSATH 3TO B PEIIEHUN T€OMETPUUECKUX 3aa4.

Jloka3pIBaTh W NPUMEHSATh NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOUIBIO IIUPKYJISI U
JIMHEUKHU.

K xonmy oOydyeHns B 8 KkJjacce oOyyaromuics TOMYYUT CIETYIOIIHE
IIPEIMETHBIC PE3yJIbTATHI:

Pacmio3HaBaTh OCHOBHBIE BHJABI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCSI UX CBOWCTBAMM TPU PEIICHWN T€OMETPUYECKUX 3anad. Pasmmuath
MPU3HAKK M CBOWMCTBA IMapajuiejiorpaMMa, poMOa M MpsMOYTOJIbHUKA, JOKA3hIBATh
WX M YBEPEHHO MPUMEHSTH MPU PEIICHUH T€OMETPUUCCKHX 3a/1a4.

Mcronp30BaTh CBOMCTBA TOYKHU MEPECeUCHUsT MEAWAH TPEYroJIbHUKA (LIEHTpa
Macc) B PELICHUH 3a/1ay.

BrageTh mOHATHEM CpelHEW JIMHUHM TPEYTOJbHHUKA W TPANCIHH, TPUMEHSTH
WX CBOMCTBA NPH PEIICHHMH T€OMETPUYCCKUX 3ahad. VICTHoap30BaTh TeopeMmy
dajteca U TeoOpeMy O MPOMOPIHUOHATBHBIX OTPE3KaX, MPUMEHSATh X JUIS PEIICHUS
MPAKTUIECKUX 3a]1a4.

Pacmo3naBaTh 1EHTpaNbHO-CHMMETPUYHBIC (PUTYPHI U HCIOIH30BATh HX
CBOMCTBA ITPU PEIIICHUY 3a]1a4.

Brnageter moHATHSIMU MOJ00HMS TPEYTOJBHUKOB, KO3 dUIIMEHTa MMOa00Ms,
COOTBETCTBEHHBIX AJIEMEHTOB IMOJIOOHBIX TPEYTrOJIbHUKOB. FIMETh MpecTaBacHUE O
npeobpazoBaHnu monodus u o NmogoOHBIX (urypax. [lonmp3oBarbes mpU3HAKaMu
no00usT TPEYroAbHUKOB TPH PEIICHUH T€OMETPUYECKUX 3aaad. Jloka3wpiBaTh U
IPUMEHSATH OTHOIICHHSI ITPOIIOPIIMOHAILHOCTH B TIPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumeHsATh Mo00Me B IPAKTHICCKUX 3a1avax.

BeIBomuTe H  HMCHONB30BaTh NpocTedue (HOpMyJbl IS TUIOIIAIH
TPEYroJIbHHUKA, TTapajiesiorpaMma, poMOa 1 Tpamneruu. Beraucnsars (pa3mundHbIMA
croco0aMy) TIUIONIAAb TPEYroJbHUWKA U IUIONIA[d MHOTOYTOJIbHBIX  (huryp
(MONB3ysACh, TNIe HEOOXOAMMO, KaJbKyISATOPOM). 3HATh OTHOIICHHE ILIOIIACH



NOJOOHBIX (UTYp U MPUMEHATH MPH peleHuH 3anad. [IpuMeHsTh MmoSyyeHHBIE
YMEHHS B IIPAKTUYECKUX 3a1a4aX.

[Tonb3oBatbes Teopemoii [ludaropa ams pemieHuss TEOMETPUYECKUX H
pakTUYecKux 3azad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTENBHO JIeaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Bnanets mNOHATHMEM BIMCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIA MEXKIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAHHOW OKPYKHOCTH TPEYrOJIbHUKA W
4EeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PEILIECHUH 3a/1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJIEIIN IS 3a/1a4 PeajbHOM JKM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TpUMEHEHHEM TOoM00HUiA U TPUTOHOMETPHH (IOJIB3YSACh, TNEe HEOOXOIUMO,
KQJIBKYJIITOPOM).

K xonIy 00y4uenus B 9 kj1acce 00ydaromuics MOTYyYUT CISAYIONINE TPEAMETHBIC
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YTIIOB, YMETh HAXOAHUTh C MX
MOMOIIIBIO PA3JIMYHbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHnue
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JIJIUHBI
Y YTJIBI JUTsl HeTAOJMUYHBIX 3HAYEHUH.

[Tomp3oBaThCs hopMysiamu pUBEACHHSI 1 OCHOBHBIM TPUTOHOMETPUIECKUM
TOXKIECTBOM JUISI HAxXO0XIEHUS COOTHOUIEHWWA MEXIAYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaThb TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, NPUMEHATH WX IS
HaXO0XJICHUSl Pa3IMYHBIX 3JIEMEHTOB TPEYroJibHUKA («PEUIEHUE TPEYTOJILHUKOBY),
IIPU PEIIEHUH TEOMETPUUYECKUX 3ajaad. [IpuMeHsATh NONydeHHBIE 3HAHHUS TPU
pPELIEHNH NMPAKTUYECKUX 3a7ay.

[IprMEHATh TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHHUE TUIOIIAIN, BBIBOJIUTD
¥ BIJIAJIETh TPUTOHOMETPUYCCKUMH (OPMyIaMHu IS TUIONIAAA TPEYTOIbHUKA,
napajienorpaMmma, poM0a, Tparneru, BEIBOJAUTh U TPUMEHITh (hopmyiy ['epona u
dbopMyITy JUTsl TUTOIIAIM BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NmMeTs npeAcCTaBI€HHE O TOMOTETUH, IPUMEHATH B NPAKTHYECKUX
CUTYyalHUsX.

Hcnonb3oBatk Teopemsbl UeBbl 1 MeHenas mpu pemeHnu 3ajay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAHHBIX YIVIAX, yIVIaX MEXIY XOpJIaMu
(CeKyImMUMHM) U yTiie MEXAy KacaTeJIbHOW U XOPAOW MPHU PEIIeHUd F€OMETPUUECKHUX
3aaa4. Jloka3pIBaTh M MPUMEHSTh TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpA, O
MIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOM.

Brnaners moHsATHEM KOOpAWHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHUEM
npsSMOl Ha TIJIOCKOCTH. BianeTh MOHATHUSMH YIIOBOTO KOdh(dUIIMEHTa U
CBOOOJTHOTO YJIEHA, MOHMMATh HX TEOMETPUYECKHH CMBICI U CBSA3b YIJIOBOTO



KodpduimeHTa ¢ BO3pacTaHHMEM U yObIBaHHMEM JMHEHHOW (YHKIUU. YMETb
pemars METOAOM KOOpPAMHAT 3aJadyd, CBS3aHHBIE C NapPAUICIBHOCTBIO H
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEUYCHUEM IIPSMBIX, HAXOXKICHUEM TOYEK
IIEPECEUCHHS.

BeiBoguTe M BIaAeTh ypaBHEHUEM OKPYKHOCTH. lcmonp30Bare MeETOX
KOOpPAMHAT Ul HAXOXKICHHs IEPECEUCHHM OKPYKHOCTEM M NpsMbIX. Bianers
dopMynaMu paccTOSHUSL OT TOYKHM [0 MPSMOM, IMJIOIAAM MapajjenorpamMmma B
KOOpAMHATAX, UMETh IMOHATHE 00 OpUEHTHpPOBaHHOW mIomanu. Ilomp3oBaTbes
METOIOM KOOpJIMHAT Ha IUIOCKOCTH, MPUMEHATh €r0 IpPU  PELICHUU
F€OMETPUYECKUX M TNPAKTHYECKUX 3amad. [IpuMeHATH MeEToJ KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4ax.

Bnaneres monsTHEM BEKTOpa. YMETh CKIIAIbIBATh W BBIYATATH BEKTOPBI,
YMHOaTh HA YHCJIO, BJIAJETh IIPaBUJIAMU TPEYIOJbHHUKA M IapajuiesiorpaMma.
Bianers nmpakTH4eCKMMM MHTEPIIPETAUSAMU BEKTOPOB. YBEPEHHO I0OJIb30BATHCS
KOOpAMHATAMHM BEKTOpa. DBrnaaeTp CI0XKEHWEM U BBIYMTAHHEM BEKTOPOB,
YMHOXE€HHEM BEKTOpPA HA YMCJIO B KOOPAUHATAX.

Wmets mpencraBienre o 0asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 11O
O0asucy. PackimagpiBaTh BEKTOpPBl CHJI C IOMOUIbKO IPOCLMPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOWIEHUH. IIpumeHsATs mosydeHHBbIE 3HAHUSA B
OPOCTEHIINX (PU3NUECKUX 3aadax.

Bnanete noHATHMEM CKaIsApHOTO MNPOU3BEACHUSA BEKTOPOB, NOHUMATh €TI0
IF€OMETPUYECKUA CMBICII M YBEPEHHO IIOJIb30BAaTbCS €r0  BBIPAKECHUEM B
JE€KapTOBBIX KOOpAMHATaX. 3HAaTh JAUCTPUOYTHBHOCTh CKAJISIPHOTO IPOU3BEACHUS
U €ro CBs3b C NpoenupoBaHUeM. [IpUMEHATh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB
JUIS HAXOXKIAEHUs JUIMH W yIioB. PemaTre reoMeTpuyeckue 3agadd C IMOMOLIBIO
CKQJLIPHOTO Ipou3BeAeHus. Vcnonbs30Bark CKaISIPHOE NPOU3BEIECHUE BEKTOPOB B
areOpandeckux U GU3NYECKUX 3a1ayax.

Bianers NOHATHAMU NPaBUWIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH M PAaJMaHHOW MEpPBI yIJIa, BBIYUCIATh IUIOIIAAb Kpyra U
ero yacted. [lommmare cmbica yucna m. [IpuMeHATH MOTydeHHBIE YMEHHs IIpU
pPELIEHNH MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENECHHS 00 U3MEpPEHUHU
JUIMHBI OKPY>KHOCTH U IUIOLIAJH KpyTa.

HmeTs mnpencTaBieHHE O NpeoOpa3oBaHUU IIIOCKOCTH, O JBHKEHUSX.
Haxomute ocu, ueHTpbl cummeTpuud (Uryp, UEHTPbl MOBOPOTa, HAXOAWUTH
KOMIO3UIMH MPOCTEUIINX Mpeodpa3oBanuii. [IpuMeHSTh NBHKEHHUS TIOCKOCTH
IIPU PELIEHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHATh MONy4eHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTh MATEMaTH4YECKUE
MOJIEJIN IS 3a/1a4 PeabHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS



C TpPUMEHEHUEM TMOJO00US M TPUTOHOMETPUYCCKHX (YHKIUH (IMONB3YysSICh, T
HEO00XO0IMMO, KaJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/iesioB U TeM Korrrpomsmsie  Tpaxrmieckie (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI pecypenI
Hauana reomerpun. [Ipocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
N3mepenne reoMeTpu4eCcKuX BEITUUHH
2 TpeyroabHUKH 19 1
3 [TapannensHocTh. CyMMa yriioB 15 1
MHOT'OYTI'OJIbHUKA
4 [IpssmoyronbHBIE TPEYTOIBHUKU
5 ['eomeTpuueckue HepaBeHCTBa 1
OkpykHOCTb. ['eoMeTpruueckue MecTa
6 Touek. [locTpoeHus ¢ MOMOLIBIO UPKYIISA 18 1
Y JIMHEUKH
7 HOBTOPCHI/IG, 000011IeHHEe, CUCTEMATH3AINS 10 |
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




8 KVIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHme pa3iesioB U TeM Korrpoasmeie  Tpakrseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
YeThIpEXYTroJbHUKHI 22 1
2 [Momobue 16 1
ITmontane 16 1
4 Teopema [Tudaropa u Hauana 18 1
TPUTOHOMETPHUHU
5 VYIuibl U 4eTBIPEXYTOJIbHUKH, CBS3AHHBIE C 20 1
OKPYKHOCTBIO
6 HOBTOPGHI/IG, 000011IcHHE, CUCTEMATH3AINS 10 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcebl
1 Pemienue TpeyroabHUKOB 22 1
2 [TomoGue TpeyroibHUKOB 12 1
3 Meton KoopauHAT 10 1
4 Bexkrops! 20 1
5 JInuHa OKpYXKHOCTH U IUIONIaJb Kpyra 16 1
6 JIBr>KEeHUS IIOCKOCTH 10
7 [ToBTOpeHme, 06001IEHNE, 12 )
cucTeMaTu3auus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

HcTopust BOBHUKHOBEHUS U Pa3BUTHS
r€OMETpUU

Hauanbnbie monstusg reomerpun. Touka,
npsiMasi, OTPe30K, Jy4

Hauanensie nonstusa reomerpun. Touka,
npsiMasi, OTpPe30K, JIyd

[TonsTe 06 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, ONPEACIICHIH, CBOHCTBE,
MpHU3HAKe

B3aumHoe pacronoxeHue Touek Ha
npsaMoii. Mamepenue JinHbl 0Tpe3Ka,
paccTosiHue MEXy TOUKaMu

B3aumHoe pacronoxeHue Touek Ha
npsaMmoii. Mamepenue 1inHbl OTpesKa,
paccTosiHue MEeXy TOUKaMu

B3aumHoOe pacrionokeHue ToUYeK Ha
npsMoi. i3MepeHune JUIMHbI OTpe3Ka,
pacCTosiHUE MEXIY TOUKaMU

[TonynnockocTs U yroiy. Bunasl yrios.
N3mepenue Ben4rH yIiioB

[TonymnockocTs u yroyi. Buasl yrios.




N3mepenue BeI4rH yIiioB

10

[TonymnockocTs u yroyi. Buasl yrios.
N3mepenue BeI4rH yIiloB

11

BepTukanbHble M1 CMEKHBIE YTJIbL.
[TapannenpHble U NEPIEHIUKYISPHBIE
npsiMble

12

BeprukanbHbie U CMEXKHBIE YIIIbL.
[TapannenpHble U NEPIEHIUKYISPHBIE
npsiMble

13

BeprukanbHble U CMEKHBIE YIUIBL.
[TapaienpHble U IEPIEHIUKYIISIPHBIC
IIPsIMBIE

14

BepTukanbHble U CMEKHBIE YTJIBL.
[TapannenpHble U NEPIEHIUKYIISIPHBIE
IpsIMbIE

15

BepTukanbHble 1 CMEKHBIE YTJIbL.
[TapannenpHble U NEPIEHIUKYISPHBIE
npsiMble

16

buccekrpuca yria

17

buccekrpuca yria

18

buccekrpuca yrna

19

Jlomanas. Bujael tomasbix. /[nuHa
JIOMaHOU

20

Jlomanas. Buael nomansIx. [{nmnHa
JIOMaHO

21

MHuoroyronsauku. [Iepumerp
MHOTrOyrojpHuka. [IoHaTHE 0 BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX




22

Mmuoroyronsauku. [lepumerp
MHOTrOYyrojpHuka. IIoHaTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbBHUKAX

23

Muoroyronsauku. [lepumerp
MHOIOyrojbHuKa. [IoHATHE O BBITYKIIBIX
U HEBBIITYKJIBIX MHOTOYT OJIbHUKAX

24

MuoroyronasHuku. [Tepumetp
MHOT'OYT'OJIbHUKA. ITonarue o BBIITYKJIBIX
W HCBBIMYKJIBIX MHOT'OYT'OJIbHUKAX

25

MuoroyronasHuku. [Tepumetp
MHOroyrojbHuKa. [loHATHE O BHITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26

HNHCTpYyMEHTHI AJ1s1 UBMEPEHUH U
MOCTPOEHUM

27

WNHCTpyMEHTBI 711 U3MEPEHUN U
IIOCTPOEHUU

28

Kontponbnas padora nmo teme "Hauana
reometrpuu. [Ipocreiimue
reoMeTpHUecKue (PUrypsl U UX CBOICTBA.
W3mepenue reoMeTpudeckux Guryp"

29

Menunana, OMCCEeKTpHUca M BbICOTA
TPEYroJbHUKA

30

Mennana, OGuccekTprca 1 BpICOTa
TPEyroJbHUKA

31

PaBeHCTBO TpeyroabHUKOB

32

[TepBbIii 1 BTOPOU MPU3HAKKA PABEHCTBA
TPEYroJbHUKOB

33

IIepBbIil 1 BTOPOM IPU3HAKYU PABEHCTBA




TPEYTrOJIbHUKOB

[TepBbIii 1 BTOPOU MPU3HAKKA PABEHCTBA

34 TPEYrOJIbHUKOB

15 [TepBbIii 1 BTOPOU MPU3HAKKA PABEHCTBA
TPEYTrOJIbHUKOB

36 IIepBbIil 1 BTOPOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOGe1peHHBIE TPEYTONBHUKHN U UX
CBOMCTBA

13 PaBHOOe1peHHBIE TPEYTONIBHUKHN U UX
CBOMCTBA

39 PaBHOOE/1peHHbIE TPEYTOJIBHUKHY U UX
CBOMCTBA

40 [Tpusnak paBHOOEIPEHHOTO
TPEYroJbHUKA

A1 [Tpusnak paBHOOEIPEHHOTO
TPEYroJIbHUKA

47 Tpertuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tpetuii npu3HaK paBeHCTBA
TPEYTrOJIbHUKOB

m Tpetuii npu3HaK paBeHCTBA
TPEYTrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEH.

45 IIpuMepsl CHMMETPHUH B OKPYXKaIOLIEM
MHUpe

46 @uUrypsl ¢ 0CEBOM CUMMETPHUEHA.

IIpumepbl CHMMETPUH B OKPY’KAIOLIEM




MUpE

KontponbHas padoTa mo teme

47 "TpeyronsaHukn" !

48 [TapanneabHOCTh OPSIMBIX 1

49 CpolicTBa M IPU3HAKY MapaJIIENIbHBIX 1
MPSIMBIX

50 CBoiicTBa M MPU3HAKU MapAJIIETbHBIX 1
MPSIMBIX

51 CaolicTBa M IPU3HAKY MapaJIJIEIIbHBIX 1
MPSIMBIX

5 CpolicTBa M IPU3HAKY MapaJIIENIbHBIX 1
MPSIMBIX

53 CBoiicTBa M MPU3HAKU MapAJIIETbHBIX 1
MPSIMBIX

54 CaolicTBa M IPU3HAKY MapaJIJIEIIbHBIX 1
MPSIMBIX

55 CymMma yriioB TpeyrojibHUKa 1

56 CymMmma yTiioB TpeyrojibHUKa 1

57 Buemnue yrisl TpeyrojabHHUKa 1

58 Buemnue yribl TpeyrojibHUKa 1
CymMma BHYTPEHHUX YIJIOB

59 MHOI'OYT'OJIbHUKA U CYMMa BHEIIHUX 1
YIJI0B BBIITYKJIOIO MHOTOYTIOJIbHUKA
CymMma BHYTPEHHUX YIJIOB

60 MHOT'OYI'OJIbHUKA U CYMMa BHEIIHUX 1
YIJI0B BBIITYKJIOIO MHOTOYTIOJIbHUKA

61 CymMmMma BHYTPEHHHUX YIJIOB 1




MHOT'OYT'OJIbHUKAa U CYMMa BHCIITHUX
YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHHUKA

KonrponsHas pabora o Teme

62 "ITapamnensHocTsb. CyMMa yIiioB
MHOIOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB

65 IlepnieHauKynsp U HAKIOHHAS
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTO

66 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€
CBolicTBO MeMaHbl MIPSIMOYTOJIBHOTO

67 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€

68 IIpsAMOYTOJIBHBIN TPEYTONIBHUK C YTIIOM B
30 rpaxycoB

69 [IpssMOYTONBHBIN TPEYTOJIBLHUK C YTJIOM B
30 rpaxycoB

70 CooTHOIIEHNS MEXKYy CTOPOHAMH U
yIJIaMH TPEYTOJIbHUKA

71 CooTHoOIIEHNSI MEXy CTOPOHAMU U
yriaMu TpeyrojbHUKa

7 HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO 0 qy1uHEe TOMaHOM

7 HepaBeHcTBO Mek 1y EPIIEHIUKYIIPOM

Y HaKJIOHHOM. PaccTosHUE OT TOYKU [0




IpsIMOI

KontponbHas padoTa mo TeMam

74 "IIpsiMOyTONbHBIE TPEYTONIBHUKH ",
"I'eomeTpuueckne HepaBeHcTBA"

75 OKpY>KHOCTb, XOPABI U TUAMETPBI, UX
CBOMCTBA

76 OKpy>KHOCTb, XOPABI U TUAMETPBHI, UX
CBOMCTBA
B3aumHoe pacronoxeHue OKpyKHOCTU U

77 npsimoid. KacatenbHas u cexymas K
OKPY>KHOCTH
B3aumHoe pacnonoxeHne OKpy>KHOCTU U

78 npsamoii. KacarenbHas u cexyias K
OKPY>KHOCTH
B3aumHoe pacnonoxeHne OKpy>KHOCTU U

79 npsamoii. KacarenbHas u cexyiias K
OKPY>KHOCTH

80 OKpy>XHOCTb, BIIMICAaHHAs B yTOJ

81 OKpy>KHOCTb, BIIUCAHHAS B YTOJI
IIonsiTHE O TEOMETPUYECKOM MECTE

82 Touek. [Ipumepsl reoMeTprueCKUX MECT
TOYEK Ha MIOCKOCTH
IIoHsATHE O TEOMETPUYECKOM MECTE

83 Touek. [Ipumepbl reoMeTpUUECKUX MECT
TOYEK Ha IJIOCKOCTH

24 OnucaHHasi OKPY>KHOCTb TPEYTOJIbHUKA,
€€ UEeHTp

85 OnucaHHasi OKPY>KHOCTb TPEYTOJIbHUKA,




€€ UEeHTp

86

MeTtoa reoMeTpuYecKiuX MeCT TOUYeK Mpu
pEelIeHUU T€OMETPUUECKUX 3a]1a4

87

MeToa reoMeTpuYecKiuX MeCT TOYeK Mpu
pEILIeHNU TeOMEeTPUYECKUX 3a7a4

88

MGTOI[ TCOMCTPHUICCKUX MCCT TOYCK IIPU
peIICHUN T'COMCTPUUICCKHUX 3a/1av

89

MeTtoa reoMeTpuYecKiuX MeCT TOYeK Mpu
pEelIeHUN T€OMETPUUYECKUX 3a]a4

90

O060CcHOBaHMS IPOCTEUIITUX TTOCTPOCHHM,
3Tarnbl 3a]]a41 Ha TIOCTPOEHUS, pElIeHNE
3aJla4 Ha OCTPOCHUE LIUPKYJIEM U
JIMHEWKOU

91

O6ocHOBaHMS TPOCTEHIINX TOCTPOCHUH,
JTambl 3aJa4X Ha TIOCTPOEHUS, PELICHHE
3aJ1a4 Ha IOCTPOCHUE LUPKYJIEM U
JUHENKON

92

KonrponsHas pabora o Teme
"Okpyx)HOCTh. ['eomeTpuueckue mecra
touek. [TocTpoenus ¢ moOMOUIbIO UPKYJIS
" TUHEeNKn"

93

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOLIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

94

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

95

[ToBTOpenue u 0600meHue. Pemenue




3a]1a4, WUTIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTropenue u o6o0mmenue. Pemenue
33124, WUTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

97

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIITUX CBSI3U MEXKTY
pa3IM4YHBIMU TEMAaMU Kypca

98

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIITUX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTropenue u o6o0mmenue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBS3U MEXIY
Pa3IMYHBIMU TEMaMH Kypca

100

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOILIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMU Kypca

101

Hrorosas koHTpoabHAs paboTa

102

[ToBTropenue u o6o0mmenue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U MEXIY
Pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KVIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
| [Tapannenorpamm, ero nMpru3HaKu u 1
CBOMCTBA
) [Tapamrenorpamm, €ero Npu3HaKku u 1
CBOMCTBA
3 [Tapamtenorpamm, €ero Npu3HaKku u |
CBOMCTBA
4 [Tapannenorpamm, ero nNpu3HaKu u 1
CBOMCTBA
5 [Tapamrenorpamm, €ero Npu3HaKku u |
CBOMCTBA
6 [IpsMoyronbpHUK, poMO, KBaIpaT, ux |
IIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBapar, ux 1
MPU3HAKHU U CBOWCTBA
2 [TpsMoyronbpHUK, poMO, KBaJIpaT, ux |
MPU3HAKU U CBOWCTBA
9 [IpsMoyronbpHUK, poMO, KBaIpaT, ux |
IIPU3HAKU U CBOMCTBA
10 CpenHsisi TMHUS TPEYrOJIbHUKA 1
11 CpenHsist TMHUS TPEYroJibHUKa 1
12 Tpanemnus. PaBHoOepeHHas Tpanenus, eé 1
CBOMCTBA U MPU3HAKHU




Tpaneuus. PaBHobenpennas tpamenus, e

13 . 1
CBOMCTBA U MPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 CpenHsisi TuHUS Tpaneuu 1

16 Teopema Paneca 1

17 Teopema daneca 1

18 Teopema 0 IPONMOPIMOHATIBHBIX OTPE3KaxX 1

19 TeopeMa 0 mpONOPLHMOHAIBHBIX OTPE3KaAX 1

20 IlenTp Macc TpeyroyibHHUKa 1

21 [leHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

22 KonrponsHas pabora o Teme |
"YeTbIpEXyroJpHUKN"

7 [TomoOue TpeyrobHUKOB, KOA(PHUIHMEHT 1
noao0us

24 [TogoGue TpeyroabHUKOB, KO3 HUITHESHT |
moxoous

25 [Tpu3Haku mo100us TPEYTONbHUKOB 1

26 [Tpu3Haku mogo0us TPEYTrOJILHUKOB 1

27 [Tpu3Haku mo100us TPEYTONbHUKOB 1

28 [Tpu3Haku mogo0us TPEYTrOJILHUKOB 1

29 [Tpu3Haku mo1o00us TPEYTONbHUKOB 1

30 [Tpu3Haku mo100us TPEYTONbHUKOB 1

31 [Ipumenenue moao6ust Mpu perieHNH |
MPAKTUYECKUX 3a]a4

0 [Tpumenenne nogo0us PH peIICHUH 1
MPAaKTUYECKHX 33124

33 [Ipumenenue mogo0us MpU PEIICHUN 1




MPAKTUYCCKUX 3a1a4d

[Ipumenenue moao6ust Mpu perieHnH

34 IIPAKTUYECKUX 3a]a4

35 [Ipumenenue moao6ust Mpu perieHNH
MPAKTUYECKHX 3a]a4

36 [TpumeneHne MoA00HsI IPU PEIICHUH
IIPAKTUYECKUX 3a]a4

17 BBenenue nonstus npeodpa3oBaHus
noo0us ¥ mot00HBIX GUryp

38 Kontponbras padota o teme "[lomooue"

39 [Tonsitue momaau. CBolicTBa MIIOMIAAEH
reOMEeTPHUECKUX (HUTyp

40 TToustue mwiomanu. CBolcTBa miIoniaaei
T€OMETPUUYECKUX (HUTYp

41 [Tonsitue momaau. CBolicTBa MIIOMIAAEH
T€OMETPUUYECKUX (HUTYD
[Tpocreiitme hopMyIbl A MIOMIAAN

42 TpEyroJibHUKa, Mapajuiejorpamma, pomoa
U Tpanenuu
[TpocTeitmme GopMyIbl 1JIs TIIOIAANA

43 TpEyroJIbHUKA, MapajuieorpamMmma, pomoa
U Tpaneuuu
[Tpocreitmme GopMyIbl 118 IIOIIAANA

44 TpEeyroJibHUKA, MapajuieorpaMmma, pomoa
U Tpamneuuu
[Tpocreiitme hopMyIbl A MIOMAAN

45 TpEeyroJIbHUKA, MapajuieorpaMmma, pomoa

Y Tpanenuu




[Tpocreiitme hopMyIbl A MIOMAAN

46 TpEyroJIbHUKA, MapajuiejorpamMmma, pomoa 1
U Tpaneuuu
[Tpocreiitme hopMyIbl A MIOMAAN

47 TpEyroJibHUKa, Mapajuiejorpamma, pomoa 1
U Tpaneuuu
[Tpocreitmme GopMyIbl 118 IIOIIAANA

48 TpEyroJibHUKa, MapajuiejorpaMmma, pomoa 1
U Tpaneuuu
[Tpocreitmme GopMyIbl 118 IIOIIAANA

49 TpEeyroJibHUKA, MapajuieorpaMmma, pomoa 1
U Tpaneuuu
[Tpocreitmme GopMyIbl 1JIs TIIOIIAANA

50 TpEeyroJIbHUKA, MapajuieorpaMmma, pomoa 1
U Tpaneuuu

51 [Tnomaau moxoOHBIX GUryp 1

52 [Tnomanu mogoOHBIX puryp 1

53 [Tnomaau moxoOHBIX GUryp 1

54 Kontponbnas padota o teme "Ilnomanp" 1

55 Teopema [Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu |
pELIEHNN IPAKTUYECKUX 3a7a4

57 [TIpumenenne Teopemsl [Tudaropa npu 1
pEelIeHNN NTPAKTUYECKUX 3a]1a4

53 [Tpumenenue Teopems [Iugaropa npu 1
pELIEHNN IPAKTUYECKUX 3a7a4

59 [Tpumenenne Teopemsl [Tudaropa npu |

PCHICHUUN IMMPAKTUYCCKUX 3a1a4




[Tpumenenue Teopems [1ugaropa npu

60 pEelIeHNN NTPAKTUYECKUX 3a]1a4

61 IIponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

6 [IponopimoHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 IIponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 IIponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopiimoHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 IIponoprroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC

67 OCTPOTO yrja NpsIMOYrOJIbLHOTO
TPEYroJbHUKA
CuHYC, KOCUHYC, TAHT'€HC U KOTAaHI€HC

68 OCTpPOT0 yria npsIMOYTroJIbHOTO
TPEYroJbHUKA
CuHYC, KOCUHYC, TAHT'€HC U KOTAaHI€HC

69 OCTpPOT0 yria npsIMOYTroJIbHOTO
TPEYroJIbHUKA

70 Tpuronomerpudeckue GyHKIUHU YTIIOB B
30°, 45° n 60°

71 Tpuronomerpuyeckue GyHKIMH YITIOB B
30°,45° n 60°

72 KontponbHas padota o teme "Teopema




[Tudaropa u Havyana TpuroHomerpun"

73 Brniucannsie ¥ IEHTpaIbHbBIE YTJIbI 1

74 BrucanHble ¥ IEHTPAIIBHBIE YIUIBI 1

75 BrucanHble ¥ IEHTPAIIBHBIE YIUIBI 1

76 Brnucannbie ¥ IEHTpaIbHbBIE YTJIbI 1

77 Yroia Mexay KacaTeJIbHOU U XOpIOU 1

78 Yron Mexay KacaTeJIbHOW U XOpI0i 1

79 VYTIubl MEXAYy XOpAaMHU U CEKYILIUMU 1

80 VYriasl MeXay XOpAaMu U CEKYIIUMU 1

81 BrnincanHble U onvicaHHbIE |
YETBIPEXYTOJIBHUKU

) Bnucannsie u onrcanHubie 1
YETBIPEXYTOJIbHUKU

23 CaoiicTBa M MPU3HAKKA BIIMCAHHOTO 1
YETBIPEXYTOJTbHUKA

’4 CBolicTBa M IPU3HAKY BIMCAHHOTO |
YEThIPEXYTOJbHUKA

25 CaoiicTBa M MPU3HAKUA BIIMCAHHOTO 1
YETBIPEXYTOJTbHUKA

26 CaoiicTBa M MPU3HAKUA BIIMCAHHOTO 1
YETBIPEXYTOJTbHUKA

%7 B3anMHoOe pacnonoxeHue 1Byx |
OKPY>KHOCTEHN

28 B3anmHoe pacnosioxkeHue AByX 1
OKPY>KHOCTEH

89 Kacanune okpyxxHOCTE# 1

90 Kacanue oxpyxHocTteit 1




91

OOu1re KacaTenbHbIE K ABYM
OKPYKHOCTSIM

92

KonTpomnbnas pabota mo Teme "Yriasl u
YETBIPEXYTOJBbHUKH, CBA3aHHBIE C
OKpPY>KHOCTBIO"

93

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIITUX CBSI3U MEXKITY
pa3IM4YHBIMU TEMAaMU Kypca

94

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIITUX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMHU Kypca

95

[ToBTrOopenue u o6o0mmenue. Pemenue
3a/1a4, WITFOCTPUPYIOIINX CBS3U MEXIY
Pa3IMYHBIMU TEMaMH Kypca

96

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

97

[ToBTOpenue u 0600meHue. Pemenune
3a/1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKITY
pa3IMYHBIMU TEMAMU Kypca

98

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOITUX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOITUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

100

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOLIUX CBSI3H MEXKIY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpoIbHAS paboTa

[ToBTropenue u o6o0mmenue. Pemenue
102 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Konrpoabueie  ITpaxruieckue ilsyllemm :ﬁ[?:liOBaTe.]Ibele
padoTsI padoThbI pecypen
| Cunyc, KOCUHYC, TaHreHC YriioB oT 0 10 1
180°
) OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXAECTBO
3 @opMyIIbl IPUBEACHUS 1
4 DopmyJibl TPUBEICHUS 1
5 Pewmenne tpeyronsHukoB. Teopema 1
KOCHUHYCOB
6 Pemenue tpeyronparkoB. Teopema 1
KOCHHYCOB
Teopema cunycoB 1
Teopema cunycoB 1
Pemrenne npakruueckux 3aaad ¢
9 KCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB 1 1
TEOPEMBI CHHYCOB
Pemrenne npakruueckux 3aaad ¢
10 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemrenne npakruueckux 3aaad ¢
11 HCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
12 Pemenue npakTuyeckux 3aay ¢ 1




WCII0JIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpudeckue GopMyIbl I

13 IIJIOIIAIU TPEYrOJIbHUKA,
napajiesorpaMmma
Tpuronomerpuueckre GOpMyIbl st

14 IJIONIAN TPEYTOJIbHUKA,
napajiesorpaMmma
Tpuronomerpuueckre GOpMyIbl st

15 IJIONIAN TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpuueckre GOPMYIIbI st

16 IJTIONIAN TPEYTOJIbHUKA,
napajuiesiorpaMmma

17 ®opwmyia ['epona

18 ®opwmyna ['epona

19 ®opwmyia ['epona

20 d)opM}./.na TUIOIIA/IN BBIMYKIIOTO
YeThIPEXYTOJbHUKA

o1 CDopMXna JIOILAU BBITYKIJIOTO
YeThIPEXYTOJIbHUKA

2 Konrponsnas padora no reme "Perenune
TPEYrOJIbHUKOB"

3 Xopsl U OJI0OHBIE TPEYTOJILHUKHU B
OKPY>KHOCTH

24 TeopeMa 0 TpOU3BENEHUN OTPE3KOB XOPJ

25 TeopemMa 0 mpoU3BEAECHNUN OTPE3KOB XOP/

26 TeopeMsbl 0 IPOU3BEICHUN OTPE3KOB




CEKYILINX

TeopeMsl 0 TPOU3BEICHUN OTPE3KOB

27 1
CEKYIINX
28 Teopema o kBagpaTe KacaTeabHOU 1
29 Teopema o kBajpaTe KacaTeJbHOU 1
30 Teopembr UeBsl 1 MeHnenas 1
31 Teopemsl UeBsl 1 MeHenas 1
32 Teopembr UeBsl 1 MeHnenas 1
33 [TonsiTue o roMmoTeTHN 1
14 Kontponbnas padota o teme "[lomodue |
TPEYroJIbHUKOB"
YpaBHEHHE NPAMOI HA TIIIOCKOCTH.
35 VYrinoBoi kKodhPUITMEHT ¥ CBOOOTHBIHA 1
YJIEH, UX TEOMETPUYECKUNA CMBICIT
YpaBHEHHE NPAMOI HA IIIIOCKOCTH.
36 VYT110B0o# K03(hGUIHMEHT 1 CBOOOIHBIN 1
YJIEH, UX TEOMETPUUYECKUNA CMBICIT
37 [TapannenbHOCTh M NEPIEHAUKYISIPHOCTh |
MPSIMBIX (Yepe3 yrioBok Kod(hOUIIUEHT)
38 YpaBHEHHE OKPYKHOCTHU 1
39 HaxoxeHue nepece4eHui OKpyKHOCTEMN 1
U TIPSIMBIX B KOOpAUHATaX
40 Haxoxnenue nepeceyeHuid OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATaX
41 dopmyiia pacCTOIHUSA OT TOUKHU 10 TPSIMOM 1
47 [Imomane nmapamienorpamMmma B 1

KOOpJMHATaX, TIOHSATHE 00




OPUEHTHUPOBAHHON IUIOIIAIN

[IpuMeHeHne MeTo1a KOOpIUHAT B

43 [IPaKTUYECKU-OPUEHTUPOBAHHBIX
TeOMETPHUECKUX 3aauax

44 Kontponbras padota o teme "Meton
KoopauHat"

45 BekTops! Ha IIOCKOCTH
CrnosxeHue ¥ BHIYUTAHUE BEKTOPOB —

46 IIpaBUjIa TPEYTOJIbHUKA U
napasiesiorpaMma
CrnosxeHue ¥ BHIYUTAHUE BEKTOPOB —

47 MpaBuiia TPEYroJibHUKa U
napajuiesiorpaMmma

48 YMHOXEHUE BEKTOpa HA YHUCIIO

49 Koopaunats! BekTopa
CrnosxeHue 1 BBIYUTAHHE BEKTOPOB,

50 YMHOKE€HHE BEKTOpa Ha YUCJIO B
KOOpJMHaTax
CroxeHre 1 BBIYUTaHHE BEKTOPOB,

51 YMHOKECHHME BEKTOpa Ha YUCIIO B
KOOpJMHATax

5 [TpumeHeHne BeKTOPOB B (hU3HKE, LICHTP
Macc

53 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Paznosxenust BEKTOPOB 10 6a3ucy

54 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Paznosxenust BEKTOPOB 1Mo 6a3ucy

55 [TonsaTue o 6azuce (Ha MIOCKOCTH).




Pa3noxxeHust BEKTOPOB 110 0asucy

CkansipHOE TPOU3BEICHUE BEKTOPOB,

56 Ie€OMETPUUECKUI CMBICI U BBIPAXKEHHUE B
JEKapTOBBIX KOOpAMHATAX

57 JucTpUOyTUBHOCTD CKAJIIPHOTO
IIPOU3BEJICHUS

58 CkansipHoe MpOU3BEJICHUE U
IIPOELIMPOBAHUE

59 IIpuMeHeHne CKaasipHOrO IPOU3BEICHUS
BEKTOPOB JUISI HAXO0XKJICHUA JUIMH U YTIIOB

60 [TpuMeHeHHe CKalIApHOTrO MPOU3BEACHUS
BEKTOPOB JUIsl HAX0XKJICHUS JUIMH U YTJIOB

61 IIpuMeHeHne CKaIsipHOTrO IPOU3BEICHUS
BEKTOPOB JUISI HAX0XKJICHUA JUIMH U YTIIOB

6 Pemenue reoMmeTprueckux 3ajgad ¢
MIOMOUIBIO CKAJSIPHOTO MPOU3BEACHUS

63 Pemenue reomerpudeckux 3aaad ¢
MOMOILBIO CKAJISIPHOTO IIPOU3BEACHUS

64 Konrponsnas padora o teme "Bextopsr"

65 ITpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX 3JIEMEHTOB

66 ITpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX 3JIEMEHTOB

67 [TpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUMCIICHUE X 3JIEMEHTOB

68 ITpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX 3JIEMEHTOB

69 Yucno m v UIMHA OKPYKHOCTU




70 Yucno m v yIMHA OKPYKHOCTU 1

71 JnmuHa 1yru OKpY>KHOCTH 1

72 JlHa 1yTU OKpY>KHOCTH 1

73 Panuannas mepa yrna 1

74 Pannannas mepa yria 1

75 [Tnomans kpyra v ero 3JeMEeHTOB (CEKTOpa |
1 CETMEHTA)

76 [Tnomanp kpyra u ero 3J1eMeHTOB (CeKTopa |
Y CETMEHTA)

77 [Tnomans Kpyra 1 ero 3JeMEeHTOB (CEKTOpa |
Y CETMEHTA)

73 Brluucnenue nepuMeTpoB U iomaen |
buryp, BKIIOYAIONINX dJIEMEHTHI Kpyra

79 Brrunciienre nepuMeTpoB M IIIOMIAIEH 1
¢buryp, BKIIOUAIOLIUX 3JIEMEHTHI Kpyra

20 KonTponbHas no reme "/[nuna 1
OKPY>KHOCTH U TIomaasr kpyra"

81 IlenTpanpHas cuMMeTpuUs 1

82 [{eHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

83 [ToBoport 1

84 OceBas cuMMeTpus 1

25 Ourypsi, (iHMMeTquHHe OTHOCHUTEJILHO |
HEKOTOpPOU oCH

86 [TapannenpHbIl IEPEHOC 1

87 [TonsiTHE NBUKEHUS U €T0 CBOMCTBA 1

88 PaBencTBo puryp 1

89 IIposiBIeHUs: CUMMETPUU B IPUPO/IE, 1




JKABOIIUCH, CKYJIBIITYPE, APXUTEKType

90

Kommnosumuu asuxenuit (mpocrenime
IIPUMEPHI)

91

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIITUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

92

[ToBTropenue u o6o0mmenue. Pemenue
3a/1a4, WITFOCTPUPYIOIIUX CBS3U MEXIY
Pa3IMYHBIMU TEMaMH Kypca

93

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOILIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

94

[ToBTOpenue u 0600meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKITY
pa3IMYHBIMU TEMAaMU Kypca

95

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIITUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTropenue u o6o0mmenue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBS3U MEXIY
Pa3IMYHBIMU TEMaMHU Kypca

97

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOLIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

98

[ToBTropenue u o6o0mmenue. Pemenue
33124, WIUTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMH Kypca

99

[ToBTOpenue u 0600meHue. Pemenue




3a]1a4, WUTIOCTPUPYIOLINX CBA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTropenue u o6o0mmenue. Pemenue
100 3a]1a4, WUTIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IUYHBIME TEMaMH Kypca

101 Hrorosas koHTpoIbHAS paboTa

[ToBTropenue u o6o0mmenue. Pemenue
102 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

\Atanacsa JI.C., byry3zoB B.®., Kamomres C.b. u ap. ['eomeTrpus. 7-9 IIpocsemnenue
Mep3msk A.T'., Ilonskos B.M. /mox pen. [lononsckoro B.E. 'eomeTpust 7,8,9 | BEHTAHA-TPA®
(yrinyOneHHBIH ypOBEHB).

bpamuc B.M. YeTpipex3HauHbIC MATEMATHICCKUE TAOTUITHI. 9 IIpoceemnienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

[MNEPBOYPAJIbCKOE
MYHWUWMATIBHOE
ABTOHOMHOE
OBLLEOBPA3OBATEJIbH
OE YYPEXIOEHWUE "
CPEOHAA
OBLLEOBPA3OBATEJIbH

AA WUKOJIA Ne 7"

Moanucan: MEPBOYPAJIbCKOE MYHULMANBHOE
ABTOHOMHOE OBLUEOBPA30OBATEJIbHOE
YUYPEXOEHUE "CPEOHAA OBLLEOEPA3OBATEJIBHAA
LLIKOJIA Ne 7"
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STREET=Ctpoutenen 9, L="Csepanosckas obnacrtb, T.
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OIr'PH=1036601471741, CHWNC=01308593122, MHH
HON=6625016460, MHH=662501077002, E=bux007 @mail.ru,
G=TartbsiHa AnekcaHapoBHa, SN=P>xaHHukoBa, CN="
MEPBOYPAJIECKOE MYHNLINMANBHOE ABTOHOMHOE
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