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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/EeiOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECIeunTh M3yUeHUE CBOMCTB M pa3MepoB QUTyp, HX
OTHOIIEHUA ¥ B3aUMHOE pAaclOJOXEHHE, ONUpaeTcss Ha  JOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. L[eHHOCTh M3y4YeHHs TeOMETPUH Ha YPOBHE OCHOBHOIO
00111ero 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOUTUNCS YUUTCS MPOBOIUTH
JTIOKAa3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIOUEeHHUS, JJOKA3bIBATh
UCTUHHBIE YTBEPKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJeHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaYeHUE JoKa3aTebHas
JMHUS UMEET TS YTITyOJIEHHOTO N3YUYEHUS MaTeMaTHKH.

[{enbr0 M3yuyeHUs: TEOMETPUU SIBIISIETCSA UCIIOJIb30BAaHUE €€ KaK MHCTPyMEHTA
P PEIICHUHN KaK MaTEeMaTUYECKUX, TaK U MPAKTUICCKUX 3a/1a4, BCTPECUAIOIIUXCS
B peanmpHOM Kku3HM. OOydvaromuiics JOHKEH HAy4YUThCS  OMPENEIsATh
TEOMETPUYECKYI0 (PUTYpy, ONMHMCHIBATH CIOBAMH YEPTEXK WJIM PUCYHOK, HAUTH
IJIOWIAAh  3€MEJIbHOTO  y4acTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KabOensi Wiau TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOMWJIA.
DTOMY COOTBETCTBYET BTOpAs, BHIYMCIHUTEIbHAS JIUHUS B U3yUYCHUU TCOMETPUHU.
[Ipu pemreHun 3amad MPAKTUYECKOTO XapakTepa OO0yYarOIIMICS YUUTCS CTPOUTH
MaTeMaTHYeCKHEe MOJCIH  pealbHBIX JKW3HCHHBIX CHTyalldd, IPOBOJUTH
BBIYHCIICHHS M OIICHUBAThH aJICKBAaTHOCTh IMOJTYUYEHHOTO PE3yJIbTaTa.

Oco0eHHOCTh yueOHOTO Kypca yIiIyOJIEHHOTO U3YYEHUS] T€OMETPUU COCTOUT
B TOM, 4TO OOyYaromrecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MMOHATUSIMH, a
YBEPEHHO OBaJieBaloT UMH. CyIlIecTBYIOIIME TeMbl MPOrpaMMbl 0a30BOT0 Kypca
reOMEeTPHUH U3YyUaroTcsl Ha 0oJiee riTyOOKOM YpOBHE, a 00ydJaroumecs mpuooOpeTaroT
YMEHUS, MOMOTAIOIIME MM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEIMETax, MPEk/Ie Bcero Ghusnke u nHhopmaTuke,
a TaK)Ke TOJIb30BATHCS TMOTYYECHHBIMH 3HAHUSIMH TIPU PEHICHUU TMPAKTUYECKUX
3a/ad.

CornacHo yudeOHOMY IMlaHy B 7-9 Kiaccax wu3y4aeTcsi yriyOJEHHBIM
yueOHbIl Kypc «I'eoMeTpush, KOTOPbIN BKIIOYAET CIIETYIOIIUE OCHOBHbBIE Pa3/Ieibl
conepxanusi: «Hauama reomerpum», «TpeyrompHukm», «OKPYKHOCTBY,
«YetbipéxyronpHukny, «[logobuey», «neMeHTsl TpUroHoMeTpum», «Ilmomaan», a
Takxke «Metoa koopauHaty», «BekTopb», «[IpeodpazoBaHus MIIOCKOCTHY.

Ha wuszyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 udacoB: B 7
kiacce — 102 gaca (3 gaca B Hefeno), B 8 kiacce — 102 yaca (3 vaca B Hefienio), B
9 knacce — 102 yaca (3 gaca B HeAENIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

HayaJja reomerpun

Hcropusi BO3HUKHOBEHMsT W DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reometpud. Touka, mpsimasi, oTpe3ok, ayd. I[loHsTme 00 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEIEICHUN.

B3anmHoe pacnonokeHue TOUeK Ha NpsAMou. M3mepeHne UMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomymnockocts ¥ yros. Buasl yrimo. M3MmepeHune BEIMYMH — YIVIOB.
Beprukanbsasie U cMexHbIE YIUIbl. [lapaiienbasie U NEpIEeHIUKYIISPHBIEC IIPSIMBIE.
Paccrosnaue ot Touku 1o npsmou. buccekrpuca yria.

Jlomanasa. Bunel nomansix. [iimHa nomanon. MHoroyronsHuku. Ilepumerp
MHOI'OyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBuuHblE TMpenCTaBICHUS O PaBEHCTBE (QUIYp, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue noctpoeHus. MHCTpyMEHTHI 1J1sl UBMEPEHUHN U TOCTPOCHUM.

TpeyronbHuKku

Bunabel TpEeyroJbHHUKOB: OCTPOYTOJbHBIE, IPSAMOYTOJIbHBIE, TYIOYI'OJIBHBIE,
paBHOOEpPEHHbIE, pPaBHOCTOpPOHHME. MeauaHa, OHCcekTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOM NPU3HAKKA pPABEHCTBA
TpeyroJbHUKOB. PaBHOOeApeHHBIE TPEyroJbHUKM U HX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJIbHUKA. TpeTnii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIY CTOPOHAMH M yIJIaMU TpeyroJibHHKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIMHE TOMaHOM.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOIIEM MHDE.

ITapananensHbie npsiMble. CyMMa yIjI0B MHOTOYIOJIbHUKA

[TapayenpHOCTD NMPSAMBIX, HCTOPUYECKUE CBEAECHUS O IocTysare EBkimna u
o ponu JlobGaueBCKOro B OTKPBITUM HEEBKIMIOBOW reomerpuu. CBoHCTBa U
NPU3HAKU NapajUieibHbIX NpsAMbIX. CymMMa yIjloB TpEyroyiibHUKA. BHEIHNE yribl
TpeyrosbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYT'OJIBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIOIO MHOI'OYTOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTOJ1bHUKH

[Ipu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYrOJbHUKOB. [lepnienaukymnsap u
HakJIOHHas. CBOMCTBO MeAuaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
rurnotenyse. [IpssMoyToJIbHBIN TPEYTOJbHUK C YriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M Kpyra: LIEHTP,
paguyc, AMaMeTp, XOpJa, UX CBOMCTBA. B3anMHOE pacnoyioKEeHHE OKPYKHOCTH U
npsmoil. KacarenpHas M cekymas K OKpyX HOCTH. OKpY’KHOCTb, BIIHCAHHAs B
yroi. [IpocTeiime mocTpoeHus ¢ MOMOIIBIO [UPKYJIA U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[IoHATHE O reoMeTpUYECKOM MecTe ToYeK. [IpruMepsl reoMeTpuYeCcKux MeCT
TOYEK HA IUIOCKOCTH. bUCCEKTprca yria U CEpeauHHBIN IIEPIIEHANKYIISIP K OTPE3KY
KaK TeoMeTpudeckue Mmecra Touek. OnucaHHas OKPYKHOCTb TPEYIOJbHUKA, €€
1eHTp. Mero reoMeTpruuecKuX MECT TOUEK IIPHU PELICHUU T€OMETPUYECKUX 3a4au.

ITocTpoeHus ¢ NOMOILIO HMPKYJIS U JIMHEHKHU

Hctopuueckue cBeneHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
3a/1a41 HA MIOCTPOEHNUs, PEIICHHE 3a7a4 Ha IIOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEXYyroJibHUKH

[Tapannenorpamm, ero mnpu3Hakd MW cBoiicTBa. IIpsAMOyroiabHUK, pomo,
KBaJlpaT, WX MpHU3HAKU U cBoiicTBa. Tpamenus. PaBHOOeapeHHas Tpamenus, e
cBoiicTBa u npu3Haku. [IpsamoyronpHas Tpanenus. CpeaHsis JMHUS TPaNEUUH.

CpenHsass nUHUS TPEyroJibHHKa. MeToJ yABOEHUsS MEAMAHbl TPEYTOJIbHUKA.
Teopema 0 nepeceueHnr MeIMaH TPEYrOJIbHUKA.

Teopema @aneca, Teopema O MNPONOPUUMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[lenTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IToxooue

[Togobue TpeyrodbHUKOB, Kod(duiueHt momodus. I[lpusznaku mogoOus
TpeyrojabHUKOB. [IpuMeHeHHe MOAOOMS MpPU pEIIEHUH TEOMETPUYECKUX U
NPaKTUYECKUX 3a/]a4.

IL1omaas

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH T'€OMETPUUYECKUX (UTYP.
[Ipocreiime GpopMybl 715 IIIOMIAIM TPEYTOJIbHUKA, MapaliiesiorpaMMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIIAEH TPEYTrOJIbHUKOB.

Teopema IIn¢aropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

DJIeMEHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHI€HC W KOTAaHTE€HC OCTPOro yria MpsSMOYTOJbHOTO
TpeyrojbHuKa. TpuroHomerpuueckue QyHkiuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



Brnucanuble M LEHTpanbHBIE YIVIBL, YIOJI MEXAY KacaTeJbHOM W XOPIOH.
Yrael MeXay XOpJaMM M CEKyIIMMH. BrnucaHHbIE M ONMCaHHBIE OKPY>KHOCTH
TPEYTrOJIbHUKA M YETBIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYrOJIbHUKA. B3anMHOe pacnonoxxeHue IByX OKpyxkHocted. Kacanue
okpyxHocTel. O0ue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC

Pemenne TpeyrojibHUKOB

Cunyc, KocuHyc, TaHreic yrimoB ot 0° go 180°.  OcHoBHOE
TPUTOHOMETPHUYECKOEe  TOXkAecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYTrOJIbBHUKOB. TeopeMa KOCMHYCOB M  TeopeMa CHHYcOB. PeeHune
PaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemrenne 3a1a4 reoOMeTpUYECKOM ONTHKH.

Tpuronomerpuyeckue  Qopmynasl  uid  IUIOUIAAW  TPEYTOJIbHUKA,
napasuiesniorpamma, pom0Oa, Tpaneruu. dopmyna [epona. dopmyna miomanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopapl W NOAOOHBIE TPEYTrOJABHUKH B  OKpyXHOcTu. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BEACHHM OTPE3KOB CEKYLIUX,
TeopeMa O KBajpare KacareJbHOW. [IpruMeHeHune Npu pelmeHun reoMeTpudecKux
3anay. Teopemsl Uesbl 1 Menenas. [lonsatre o romoTeTuu.

MeTtoa koOpaAMHAT

VYpaBHeHHE MPAMON Ha IMJIOCKOCTH. YTIOBOW KO3()PHUIMEHT u CBOOOIHBIH
WICH, MX TIeOMETpUYeCKHil cMmbIca. [lapauienbHOCTP W NEPIEHIUKYISAPHOCTD
NPSIMBIX (depe3 YyriaoBoi KOd(PPHUIIUEHT).

YpaBHeHuEe OKpyKHOCTH. HaxokaeHune mnepecedeHui OKpPYKHOCTEH U
npsAMBIX B KoopanHarax. Popmyiia pacCTOSHHAS OT TOYKH 10 npsMou. Ilnomans
napajuieiorpaMMa B KOOpAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW IUJIOLIAJIH.
[IpumeHeHne MeTo1a KOOPAMHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKUX
3a/1a4yax.

BexTopbl

Bekropsl Ha miiockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IpPaBHIIA
TPEYTOJIbHUKA U NapajiesnorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKE€HME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmoskeHHs BEKTOPOB MO Oaswmcy.
CkaysipHO€ TPOU3BEIEHUE BEKTOPOB, T€OMETPUUYECKUH CMBICI U BBIPDAXKEHHE B
JEKapTOBbIX KoopJauHaTaX. JMCTpUOYTUBHOCTh CKAaJIAPHOTO IPOU3BEICHMUS.
CkajsipHOE  TpoM3BEACHUE M INpoenupoBaHue. [IpuMeHeHHe CKaIApHOTO



IIPOM3BEACHUS BEKTOPOB JUIA HAXOXKIEHUS [JJIMH W yrioB. Pemenwne
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEACHHUS.

JJInHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHBIE MHOrOYroJbHUKHM. JlnuHa okpyxkHocTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCIEHUE JUIMH Iyr OKpyxkHocred. Ilmomane kpyra,
CEeKTopa, cerMeHTa. Mcropuueckue cBeZeHUsI 00 U3MEPEHUHU JUIUHBI OKPY>KHOCTH U
IJIOIIAINA KPYyTa.

JIBMKEeHM S TJIOCKOCTH

IlenTpanbHas cummerpus. llenTpanbHO-cuMMmeTpuuHble (urypsl. [IoBopoT.
OceBasa cummetpusa. Purypel, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannensHbI IEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUU B IIPHUPOJE, KUBOIMUCH, CKYJBITYype, apXurekrype. Komnosunnn
JBUKEHUM (pocTeiiine npuMepsl). [[puMeHeHne B reoMeTpu4ecKuX 3a1a4ax.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbhl OCBOCHMs IPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp TPaKIaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMUsl HA MPOTSHKEHUH BCEW KU3HU NJIS YCHEIIHOM Mpo¢ecCHOHAIbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTUYeCKOT0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/1ay, PELICHUM, PacCyXACHHUH, YMEHHMIO BUJAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O IO3HAHUA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4Yell0oBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEI0BATEIbCKON AESTENBHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aTOMOTyYHA:



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKu3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (uudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeka,;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OpHEHTallMel Ha MPUMEHEHWE MATEMAaTUYECKUX 3HAHUM U1 pelIeHus 3a71a4y
B 00JIaCTH COXPAHHOCTH OKPYXKAIIICH Cpepl, IJIaHUPOBAHUSI TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI1 OKpPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelIeHuUs;

8) ajanTanum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOW JESATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (HOpPMyIHpPOBATH UJEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHUS MpOrpamMMbl MO0 MaTeMaTHKEe Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odyyaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHUECs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCATLHBIMU PETYJISITUBHBIMU JACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS
ba3oBble JJornueckue aeicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHSATHUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;



BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  MPEoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTPULIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBS3H U MPOTHBOPEUHS
B (pakrax, JaHHBIX, HAONIOJACHUSAX M YTBEPXKICHUSX, Npeajaratb KpUTEPUH AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pazOupaTh J0Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crmoco0 pemnieHus y4deOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHUS, BbIOMpaTh HauOoyiee MNOAXOASAIMIMI C  y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopmyIMpoBaTh  BONPOCH,  (uUKcHpyIOIME  MOPOTUBOpEUYHEe,  IMpodIieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY SKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHID OCOOCHHOCTEH MaTEeMaTUYECKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKITY COOOM;

CaMOCTOSITeNIbHO (OPMYJUPOBATh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
OpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEAOBAHMS, OSKCIEPUMEHTAa, OILICHUBAThH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINWH, JaHHBIX,
HEOOXOUMBIX JIJISl pELIeHUs 3a/1a4H;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (QopMy TpenacTaBieHUsS HWHGOpPMALUM U  HWUIIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMu, HHON rpaduKoil 1 UX KOMOWHAIUSMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WU
c(hopMyJIMPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEPCAJbHbIE YUeOHbIe NeCTBHA:



BOCIIPUHUMATH U (OPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeNsIMH  OOIIEHUS, SCHO, TOYHO, IPAaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS MO XONIy PEIICHHs 3aaadd,
KOMMEHTHPOBATh TIOJYyYEHHBIN PE3yIIbTaT;

B Xoje 00CYyXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh HJIEH, HALICJICHHBIE Ha IOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSAMH JIPYTUX YYaCTHUKOB
nauanora, oOHapy>KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHHS;

NPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMaT BBICTYIUIGHHA C Y4€TOM 3ajad
Npe3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH;

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboThl TpHM pelIeHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh Leb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BUAbl paboT, JHOroBapuBaThCs, 00CYXIaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC); BBIMOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOEr0 BKJIaga B OOMIMM pe3yJbTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHMBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI VISl PEIICHHS B JKM3HEHHBIX M y4eOHBIX CHUTYyallUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHu (MHIMBUIyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEmIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaInu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHus MaTeMaTUYeCKOM 3aJjauu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUM 3a]1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;



OLICHMBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH MIPUUYHUHBI JOCTUKEHHS WM HETOCTHXKEHUS 11eTTH, HaXOAUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BBIPAXaTh AMOLUHM NPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIIEeHUS 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty o0yuenus B 7 kiaacce 00y4aromuics MOJIydUT CIEIYIOIINUE MPeIMETHBIC
pE3yJIbTATHL:

Pacno3HaBaTh M3yY€HHbBIE TIE€OMETPUYECKUE (UIYPBI, OINPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TIE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEpTEXRKU MO YCIOBUIO 3anaud. M3MepsATb JMHEHWHBIE W YIJIOBBIE BEIMYMUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE IJIMH OTPE3KOB M BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY WM OLEHKY JIMHEWHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B
pEaIbHON KU3HHU, pa3MEpoB IPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
00BEKTOB MO NOPSAAKY BEINYUHBI.

CTpoHTh UEPTEXH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJBHUKOB IIPU PEILICHUY 3aad.

[IpoBOINTE JOTMYECKHE PACCYKICHUS C HCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCAd MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  NIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUHA F€OMETPUYECKUX 3a1a4.

Omnpenensars napajjieIbHOCTb MPSMBIX € IOMOIIBIO YIVIOB, KOTOpbIE 00Opa3yeT
¢ HUMH ceKkymasa. OnpenensTe MapauieIbHOCTh MPSAMBIX C TOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM O TOYEK APYTOU MPSAMOM.

Pemate 3amaun Ha KIeT9aTol Oymare.

ITpoBOAMTH BBIUMCIEHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUEHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB YIJOB, O0Opa30BaHHBIX NpHU
IIEPECEUCHNN JBYX IAPAJUIEIBHBIX MpPsAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HaXOXJCHUE YIJIOB.

Bnanerr monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJIa U CEPEIMHHBINA NMEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaTecsa noHaTHEM reoMerpuueckoro Mmecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUM 3aa4.



®opMynupOBaTh ONPEAECICHHUS OKPYXKHOCTHM W Kpyra, XOpIbl U JAHAMETPA
OKPY>KHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
3TU CBOMCTBA IIPU PELICHUU 3a7a4.

Bnagerp moHsATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHHMKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3pIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHaTeM KacaTe€IbHOM K OKPYXHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJbHOW M pajguyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTU, TPOBEAEHHBIX U3
OJHOM TOYKH, U TPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a7a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

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

K konmy oOyueHuss B 8 Kjacce oOy4arommiics TONYYHUT CIEAYIOIIUE
peIMEeTHBIC PEe3yJIbTaThI:

Pacrio3naBaTh OCHOBHBIC BHJBI YETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOWCTBAMH TPHU PEIICHUM TE€OMETPUYECKUX 3ajad. Pazmmuath
NpU3HAKK ¥ CBOMCTBA MapajuiejorpaMMa, poMoa u MpsSAMOYTOJIbHUKA, JOKAa3bIBATh
WX U YBEPEHHO MPUMEHSTH MPHU PEUICHUH T€OMETPHUIECKHX 3a7ad.

Hcnonp30BaTh CBOKWCTBA TOYKH MEPECEUCHUST MEUaH TPEYToJbHUKA (IIEHTpa
Macc) B PELICHNH 3a/1ay.

Bragerh moHATHEM CpelHEW JIMHUHM TPEYTOJbHHUKA W TPAICIHUH, TPUMEHSITH
UX CBOWCTBA TpU pEIICHHMH TEOMETPUYECKUX 3amad. Vcrmoib30BaTh Teopemy
daneca u TeopeMy O IPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHSTh UX IS PEIICHUS
MPAKTUYECKUX 3a]1a4.

Pacro3naBath IeHTpaIbHO-CUMMETPUYHBIE (UTYPHI W HCIOJB30BaTh HX
CBOMCTBA ITPU PEIIICHUY 3a]1a4.

Brnanets moHATHSIMU MOJ00MS TPEYTOJBHUKOB, KO3 duIMeHTa Moaoous,
COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX TPEYTOJILHUKOB. IMETh MpeicTaBIeHNE O
npeobpazoBaHnu monodus u o nogoOHbIX (urypax. [lonp3oBarbes mpU3HAKaMu
no00usT TPEYTOJIBPHUKOB TPH PEIICHUH T€OMETPUYECKUX 3amad. J[oxas3wiBaTh U
PUMEHSATH OTHOIICHUS MPOMOPIMOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[TpuMeHsTh MoI00MEe B MPAKTUIECKHUX 3aauax.

BeiBomuTh ¥ WCMONB30BaTh MpocTedime (QOopMyabl Uil TUIOINAIH
TPEyTroJbHHUKA, TapauiejorpaMMa, poMOa M Tpaneruu. Berauciars (pa3imyHbIMA
crocobaMu) IUIOMAAh TPEYTrOJIbHHKA W IUIONIAJA MHOTOYTOJIBHBIX — (UTYD
(moJyib3ysich, T/€ HEOOXOAMMO, KaJbKyJIATOPOM). 3HATh OTHOIICHHWE IUIOIIAIeH



NOOOHBIX (UTYp M MPUMEHATH MPH peuieHuH 3afad. [[puMeHsTh MoJydyeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a4aX.

[Tonb3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTENBHO J€1aTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIME JJINHBI.

Bnagerp mnOHATHMEM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIa MEXKIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPY>KHOCTH TPEYIOJIbBHUKA U
4eTBIPEXYTOJIbHUAKA, IPUMEHATh UX CBOMCTBA IIPU PEILICHUN 33/1a4.

[IpuMeHATh MOJNydeHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOW JKM3HU U IPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TpUMEHEHHEM TOoA00Us U TPUTOHOMETPHM (IOJIB3YACh, TNle HEO0OXOIUMO,
KAJIBKYJIAITOPOM).

K xoniry 00yueHus B 9 kiacce 00ydarOIMACs MOTYUUT CIACAYIOMNE TPEAMETHBIC
pEe3yJbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKITMH OCTPBIX YTIIOB, YMETh HAXOAHUTH C MX
MOMOIIBIO PA3JIMYHBbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYTroJbHUKA («pelleHue
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JJIMHBI
Y YTJIBI JIsl HeTAOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyTamMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUIECCKUM
TOXAECTBOM JUISI HAxXOXJIEHUS COOTHOUIEHWA MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaThb TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATH UX IS
HaXO0XJICHUSI Pa3IMYHBIX JIEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYTOILHUKOBY),
IIPU PEIIEHUH TEOMETPUUYECKUX 3ajad. [IpuMEHSATh NONydYeHHBIE 3HAHHS MPHU
pPELIEHNN MPAKTUYECKUX 3a7a4.

[IprMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOLIAIN, BBIBOJIUTH
U BIJIAJICTh TPUTOHOMETPUYECKUMU (GOpMyJaMHu [JIs IUIOIMIAIA TPEYTOJIbHUKA,
napajuienorpaMmma, poM0a, Tparneru, BEIBOJAUTh U TPUMEHITh popmyiry ['epona u
dbopmMymy JJIs TUTOIIAIH BBITYKIIOTO YETHIPEXYTOBHUKA.

NmMeTp mpeACTaBICHHE O TOMOTETUH, IPUMEHATh B MPAKTHUYECKUX
CUTYyalUsIX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenas mpu pemieHnu 3aaad.

HNcnonb3oBaTh TEOpEMBbI O BIHMCAHHBIX YINIAX, yIJIaX MEXAY XOpAaMH
(CeKyIMMHM) U yTJie MeXAy KacaTeJIbHOW U XOPAOW MPU PEIIeHUH F€OMETPUUECKHUX
3aaa4. Jloka3pIBaTh M IMPUMEHITh TEOPEMBI O NPOU3BEICHUM OTPE3KOB XOpA, O
IIPOU3BEACHUU OTPE3KOB CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

Brnagers moHATHEM KOOpAWHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHUEM
OpsSMOM Ha TIIJIOCKOCTH. Bianerp MOHATHUSMU yTIOBOTO KOdh(GUIMEHTa U
CBOOOJIHOTO YJIEHA, MOHHUMATh WX TE€OMETPUYECKHH CMBICI U CBA3b YIJIOBOTO



Kod(duimeHTa ¢ BO3pacTaHMEM U yObIBaHHMEM JUHEHHOW (YHKUIUU. YMETb
pemaTte METOAOM KOOPAMHAT 33a4yH, CBS3aHHBIE C NAPAUICIBHOCTBIO W
NEPIEHINKYJISIPHOCTBIO TPSAMBIX, IIEPECEUYCHUEM IIPSAMBIX, HAXOKICHUEM TOYEK
IIEPECCUCHHUS].

BeiBoguTe M BIaseTh ypaBHEHUEM OKPYKHOCTH. lcmons3oBare MeETOX
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUYCHUM OKPYKHOCTEM M NpsMbIX. Branersb
dopMynaMu paccTOSSHUS OT TOYKM 1O MPSMOM, IUIOLIaAX MapajuiesorpaMma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW IIomanu. Ilomp3oBarbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, MPUMEHATh €ro IPpU  PELICHUU
FEOMETPUYECKUX M NPAKTUYECKUX 3a1ad. [IpuMeHAT MeToN KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bnaners monsATHEM BEKTOpa. YMETh CKJIAIbIBaTh W BBIYWTATH BEKTOPHI,
YMHOaTh HAa YHCJIO, BJIAJETh IIPaBUJIAMU TPEYIOJBHHKA M IapajljiesiorpaMma.
BiageTs npakTUYECKMMM MHTEPIPETALUMSAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpAMHATaMM BEKTOpa. Brnaaeres CloXKEHWEeM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpPA Ha YUCJIO B KOOPAUHATAX.

Wmets mpencraBinenne o 6asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 110
O0asucy. PackmaneiBaTh BEKTOpPBl CHJI € TIOMOIIbIO IPOCLUPOBAHMS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpumeHsaATs 1oydeHHBIE 3HAHUSA B
OPOCTEHIINX PU3NUECKUX 3aauax.

Bnaneres noHATHEM CKaIApHOTO MPOM3BEACHUS BEKTOPOB, NOHUMATh €TI0
IF€OMETPUYECKANA CMBICII W YBEPEHHO IIOJIb30BAaTbCA €0 BBIPAKECHUEM B
JEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTHUBHOCTh CKAJSIPHOTO IPOU3BENEHUS
U €ro CBs3b € NpoenupoBaHueM. [IpUMEHATh CKaIsipHOE NMPOU3BEICHUE BEKTOPOB
JUI HaXOXKIAEHUs JUIMH M YTJIOB. Pemarbh reoMeTpudecKue 3aJadd C MOMOLIBIO
CKAJIIPHOTrO Ipou3BeneHus. Mcnosb30BaTh CKAIAPHOE NPOU3BEICHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agavax.

Biagers NOHATHAMM NPaBWIBHOIO MHOTOYTOJBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH M PaJMaHHOW MEpPBI yria, BBIYUCIATH IJIOMAAb Kpyra 1
ero yacted. [lonumare cmbicn yucna w. [IpumeHATH MOMy4YEeHHBIE yMEHHUs IIPU
pelIeHNH TPAaKTHUYECKUX 3aJad. 3HATh HUCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY>KHOCTH M IUIOIIAH KpyTa.

HmeTp mnpencTaBieHHE O MpeoOpa3oBaHUU IIIOCKOCTH, O JBHUYKEHUSX.
Haxomute ocu, UEHTpbl cUMMeTpuu (Uryp, UEHTPhl MOBOPOTa, HAXOAUTH
KOMIO3UIMH TMPOCTEUIINX Mpeodpa3oBanuil. [IpuMeHSITh OBUKEHHUS MIIOCKOCTH
IIPU PELICHUU TEOMETPUYECKUX 3aad.

[IpuMeHATh MOJNyYeHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 peajbHON )KM3HU U MIPOBOANTH COOTBETCTBYIOIIME BBIYUCICHUS



C NpPUMEHEHUEM MOAOO0US M TPUTOHOMETPUYECKHX (YHKIUN (MONb3YysCh, THE
HEOO0XO0MMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIe
Ne ni/mn P Kontpoabnbie IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiiime
1 reoMeTpruecKue (pUrypsl 1 UX cBOICTBa 28 1 bubmmorexa LHOK
P P ' https://m.edso0.ru/78c146c4
H?)MGPGHI/Ie reOMCTPHUICCKUX BCINYNH
bu6mmoreka [IOK
2 Tpeyronpititicit 19 1 https://m.edsoo.ru/78c146c4
3 [TapannensHocTh. CymMMa yIiioB 15 1 bubanorexa HOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMOyTONBHBIE TPEYTONHHUKH 7 bubmorexa LHOK
pAMOY pey https://m.edsoo.ru/78c146c4
bu6mmorexka [IOK
° Teomerpieckite HepasercTsa > ! https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpuuecKkue MecTa
6 To4ek. [TocTpoeHus: ¢ MOMOIIBIO ITUPKYJIS 18 1 bubmorexa LHOK
. p HIBIO TPy https://m.edso00.ru/78c146¢c4
1 JIMHCUKU
7 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 10 1 Bbu6nmuoreka [JOK
3HaHUI https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoimuecTBo yacoB
Ne Hara DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejibHbIE PeCypChl
padoTsbI padoThI

1 Hcropust BOSHUKHOBEHUS U 1 bu6nuorexa LIOK
pa3BUTUSA TEOMETPUU https://m.edsoo.ru/925af86b
HauanbHble MOHATHA

2 reomerpuu. Touka, mpsimas 1 bubmorexa [IOK

pHit. > 1P ’ https://m.eds00.ru/659c4331
OTPE30K, JIyd
HauanbHble MOHATHA
3 reoMerpuu. Touka, npsmas 1 bubmmorexa LIOK
pHH. > TP ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIyd
ITousarue 06 akcuoMme,

4 TeopeMe, T0Ka3aTeNbCTBE, 1 bubmunorexa LIOK
ONnpeAeIeHUH, CBOMCTBE, https://m.edso0.ru/3d223477
pHU3HaKe
BzauMHoe pacrionoxenue

5 TOUYEK Ha npsiMoil. 3Mepenue 1 Bu6muotexa [JOK
JUTMHBI OTPE3Ka, paCCTOSTHUE https://m.eds00.ru/92b776f1
MEX1y TOUKaMHU
BzauMHoe pacrnionoxenue

6 TOUYEK Ha npsiMoil. 3Mepenue 1 Bu6muotexa [JOK
JUIMHBI OTPE3KA, PACCTOSTHUE https://m.eds00.ru/9c500788
MEX1y TOUKaMHU

7 BzauMHoe pacrnionoxxenue 1 bu6nuoreka [IOK
TOYEK Ha npsmoil. M3mepenue https://m.edsoo.ru/7f06e8ce
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JJINHBI OTPE3Ka, paCCTOAHUC
MECXKAY TOUKaMU

[Honynnockocts 1 yron. Bubl

but6mmoreka [IOK

8 N
YIIOB. ¥ISMEPCHHE BETIHHIH https://m.edso00.ru/36862bf3
YIJIOB
[TonynnockocTs u yroiy. Buast BuG 1OK
NOJINOTEKA
9 .U
YIJIOB. KISMEPCHHE BEHHHH https://m.edsoo.ru/21ce4ff2
YIJIOB
[TonynnockocTs u yroiy. Buast Bu6 LIOK
HNOJINOTCKA
10 .U
YIJIOB. KISMEPCHHC BEHHHH https://m.edsoo.ru/ce214e34
YIJIOB
BepruxanbHble U CMEKHBIE Eu6 [TOK
HNOJINOTCKA
11 T
YUIBL HapaiLICIbHbIC 1 https://m.edsoo.ru/7399faea
MEePIECHANKYIISIPHBIE TTPSMBbIC
BepruxanbHble U CMEKHBIE Eu6 [IOK
NOJINOTEKA
12 T
YUIBL HapaiLICIILHbIC 1 https://m.edsoo.ru/5c2c0dff
HEPIECHANKYJIAPHBIE IIPSIMBIE
BepTukanbHbie U CMEXHbBIE BuG 1OK
NOJINOTEKA
13 Nl
YUIBL HapaiLICIILHbIC 1 https://m.edsoo.ru/4a4bf678
HEPIECHANKYJIAPHBIE IIPSIMBIE
BepTukanbHbie U CMEXHbBIE BuG 1OK
NOJINOTEKA
14 T
YUIRL HapaJUIcIbHbIC 1 https://m.edso0.ru/84ee61de
MEePIECHANKYIISIPHBIE TTPSMBbIC
BepTukanbHbie U CMEXHbBIE Bu6 LIOK
HNOJINOTCKA
15 T
YUIBL HapaiLICIbHbIC 1 https://m.edsoo.ru/d04bb9c5
MEePIECHANKYIISIPHBIE TTPSMBbIC
b K
16 buccekrpuca yria nbmmorexa [10

https://m.edsoo.ru/da5e003c
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bubmunoreka LIOK

17 brtccextpica yria https://m.edsoo.ru/557998af
bu6mmoreka [IOK

18 brtccextpica yria https://m.edsoo.ru/5ea89182

19 Jlomanas. Buabl 1OMaHbIX. bubmoreka [{OK
JnuHa 1omaHoM https://m.edsoo.ru/c84d7212

20 Jlomanas. Buapl TOMaHEBIX. bubmunoreka LIOK
JnuHa moMmaHou https://m.edsoo.ru/91fe52bc
MHoroyronsHuku. Ilepumerp

21 MHoOroyroisHuka. [lonsarue o bu6nuorexa [IOK
BBIITYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [lepumerp

99 MHoOroyroisHuka. [lonsarue o bu6nuorexa [IOK
BBIITYKJIBIX U HEBBIITYKIIBIX https://m.edso0.ru/27b15065
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [lepumerp

93 MHOTroyrojbHuKa. [ToHsTHE O bu6nuoreka [IOK
BBIITYKJIBIX U HEBBIITYKIIBIX https://m.edso0o.ru/5cc7a352
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [lepumerp

24 MHOTroyrojbHuKa. [ToHsTHE O bu6nuoreka [IOK
BBIMYKJIBIX Y HEBBIITYKJIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [lepumerp

o5 MHoOroyrojsHuka. [Ionarue o bubmmoreka [JOK

BBIITYKJIBIX U HEBBIITYKIIBIX
MHOI'OYT'OJIbBHUKAaX

https://m.edso0.ru/3e269ed8
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26 WNHcTpyMeHTHI U1 U3MEepeHUi Bu6muotexa [JOK
Y MTOCTPOEHUM https://m.edsoo.ru/333ech98
97 HNHCcTpyMEHTBI 111 U3MEPEHUN bu6nuorexa LIOK
Y IIOCTPOEHUN https://m.edsoo.ru/26b0a806
KoHTtponbHas pabota mo Teme
"Hauana reomerpun.
[Ipocrelinine reoMeTpUIEeCcKUe bu6nuoreka [IOK
28 .
(GUrypsl U X CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepeHune reoMeTpu4eCcKux
¢uryp"
29 Menuana, GuccekTpuca u bu6nuoreka [IOK
BBICOTA TPEYTOJILHUKA https://m.edso0.ru/9ae97099
30 Menuana, GuccekTpuca u bubmunoreka LIOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroJbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8e04a02f
39 [lepBslii 1 BTOpPOI IPU3HAKU Bu6muotexa [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
33 [TepBblii 1 BTOPOM MPU3HAKU bu6nuoreka [IOK
paBeHCTBA TPEYTOJILHUKOB https://m.edso0.ru/a56c5a9b
34 [1epBbIil 1 BTOpON IPU3HAKU bubmmoreka [JOK
paBEHCTBA TPEYTOJIBHUKOB https://m.edso0.ru/34f8650e
[lepBrlii 1 BTOpPOI IPU3HAKU Bu6muotexa [IOK
35
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
[TepBblii 1 BTOPOU MPU3HAKU bu6nuoreka [IOK
36
paBeHCTBA TPEYTOJILHUKOB https://m.eds00.ru/79753cdf
37 PaBHOGenpeHHBIE bubnmoreka [JOK

TPEYTroJbHUKU U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9
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38 PaBHOOepeHHbIC Bu6muotexa [JOK
TPEYTOJbHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOenpeHHbIC bu6nuorexa LIOK

39 .

TPEyroJbHUKHA U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Tpuznak paBHOOEAPEHHOTO bubmmoreka [JOK
TpeyrojabHUKa https://m.edso0.ru/480b3c40

41 [Tpu3zHak paBHOOEIPEHHOTO Bu6muotexa [JOK
TpEyroJibHUKA https://m.edsoo.ru/bf564ab7

42 Tperuii npu3HaK paBEeHCTBA bu6nuorexa LIOK
TPEyroJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuii npru3HaK paBEeHCTBA bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edso0.ru/7a899c49

44 Tperuii npu3HaK paBeHCTBA Bu6muotexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
Durypsl ¢ 0ceBOI

45 cumMmetpuei. [Ipumepst bu6nuoreka [IOK
CHUMMETPHUU B OKPYKAKOLIEM https://m.edsoo.ru/83d5ffea
MUpe
Durypsl ¢ 0CeBOU

46 cumMmetpuei. [Ipumepst bu6nuoreka [IOK
CUMMETPHUHU B OKPYKAIOLIEM https://m.edsoo.ru/a48cfOcd
MHUpe

47 KoHTtponbHas pabota mo Teme bu6nuoreka [IOK
"TpeyroabHuKH" https://m.edsoo.ru/6f0a%a78

bubmunoreka LIOK

48 HapaenbHoCTs MpAMBIX https://m.edsoo.ru/a081482d

49 CBoiicTBa M NPU3HAKH bubnmoreka [JOK

napaajaCIbHbIX MPAMBIX

https://m.edsoo.ru/2cd69381
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50 CaoiicTBa U pU3HAKU bubmmoreka [JOK
MapasuIebHbBIX TPSIMBIX https://m.edsoo.ru/75899b52
CBolicTBa U IpU3HAKU bu6nuorexa LIOK

ol
NapajuIeIbHbIX IPSIMBIX https://m.edsoo.ru/e0fde699

59 CBoiicTBa M NPHU3HAKH bubmmoreka [JOK
MAPAIUIEITBHBIX TTPAMBIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa 1 pU3HAKU bubnmoreka [JOK
MapasuiebHbBIX IPSIMBIX https://m.edso00.ru/070fd7db
CBolicTBa U IpU3HAKU bu6nuorexa LIOK

o4
NapajIeIbHbIX IPSIMBIX https://m.eds00.ru/5¢90c339

95 CyMMa yIJI0B TpeyroibHHUKa bubmmorera LHOK

https://m.edsoo.ru/d1dca5cd

56 CymMma yriioB TpeyrojabHHUKa bubmmorera LOK

https://m.edsoo.ru/7af6d9e6

o7 Bremnue yrisl TpeyrojibHUKa bubmmorexa LHOK

https://m.edsoo.ru/bc409f4f

58 BHerHue yriel TpeyrojisHUKa bubmmorexa LIOK

https://m.edsoo.ru/371cbell
CyMMa BHYTPEHHHUX YIJIOB
MHOT'OYI'OJIbHUKA U CyMMa Bu6muotexa [JOK

59
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYT'OJIbHUKA
CyMMa BHYTPEHHHUX YIJIOB

60 MHOT'OYI'OJIbHUKA U CYyMMa Bu6muotexa [JOK
BHEIIIHUX YTJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOTOYT'OJIbHUKA

61 CyMMa BHYTPEHHUX YTJIOB bu6nuoreka [IOK

MHOTI'OYT'OJIbHHKAa U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YTJIOB BBIITYKJIOT'O
MHOI'OYroJIbHUKa

KonTtponsHas pabora o Teme

but6mmoreka [IOK

2 "1 .
0 APAIIEILHOCTD CyMﬁda https://m.eds00.ru/40947485
YTJIOB MHOT'OYT'OJIbHHUKA
[Ipu3Haku paBeHCTBA
63 MPSIMOYTOJTBHBIX bubmorexa [TOK
PAMOY https://m.eds00.ru/330d63ff
TPEYTOJILHUKOB
[Ipu3Haku paBeHCTBA
64 MPSIMOYTOJTBHBIX bubmorexa [JOK
PAMOY https://m.edsoo.ru/0e1544dc
TPEYroJbHUKOB
65 [TepneHauKyIsp U HAKIOHHAS bubmorexa [JOK
PHEHAMIEY TP https://m.eds00.ru/957310000000000
CBOHCTBO MeIUAaHbI
66 MPSIMOYTOJIBHOTO bubmmoreka [JOK
TPEyroJibHUKA, MPOBEAEHHON https://m.edsoo.ru/b34a450e
K TUTIOTEHY3€
CBOIMCTBO MeIMaHBI
MPSIMOYTOJIBHOTO bubmmoreka [JOK
67 .
TPEyroJibHUKA, MPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUTIOTEHY3€
68 [IpssMOyTOIBHBIN TPEYTOIBHUK Bu6muotexa [JOK
¢ yriioM B 30 rpanycos https://m.eds00.ru/52b57d0f
[IpAMOYTOJIbHBIN TPEYTOIBHUK bu6nuoreka [IOK
69
¢ yriaom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
COOTHOILICHUS] MEKITY
bubmunoreka LIOK
70 CTOpOHAMH U yTJIaMHu

TpeyrojbHUKa

https://m.edso0.ru/95db41f7
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COOTHOILIEHUS MEXKTY

71 CTOPOHAMH U yTJIaMU bubmorexa [JOK
P Y https://m.edsoo.ru/5ea388d0

TpeyrojbHUKa
HepaBeHcTBO TpeyroyibHUKa.

72 HepaBeHCTBo op JiII/IHe bubmorexa HOK

p . s https://m.edsoo.ru/50fa9985

JIOMaHOU
HepaBenctBo mexay

73 NEPIEHIUKYIISIPOM U bu6nuorexa [IOK
HAaKJIOHHOM. PaccTostHue ot https://m.edso0.ru/7284cbhde
TOYKHU 10 NPSAMOU
KoHnTtposbHas padoTa mo
temaMm "[IpsiMoyTONbHBIE

74 e — bu6nuoreka [IOK
"p Y ’ https://m.edso0.ru/85f00be3

I'eomerpuueckue

HepaBeHcTBa"

75 OKpY>KHOCTB, XOPbI bu6nuoreka [IOK
JIMAMETPbI, UX CBOWCTBA https://m.edso0.ru/588c3a8d

76 OKpyX HOCTb, XOpJIbI U bubmmoreka [JOK
JIMAMETPbI, UX CBOWCTBA https://m.edsoo.ru/02406d49
BzauMHoe pacrnionoxenue

77 OKPY>KHOCTHU U TIPSIMOM. bubmmoreka [JOK
Kacarenbnas u cexymias x https://m.edso0.ru/00d222d9
OKPYXHOCTHU
BzauMHoe pacrnionoxenue

78 OKPYXHOCTH U MPSMOIA. bu6nuoreka [IOK
Kacarenbnas u cexymias x https://m.edso0.ru/4f8753bb
OKPY>KHOCTHU

79 B3aumHoe pacmonoxenue bubmorexa IOK

https://m.edsoo.ru/a52f2800
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OKPYHOCTH U MPSIMOIA.
KacarenpHas u cexymas K
OKPYHOCTH

80 OKpyXHOCTb, BIUCAHHAS B bu6nuoreka [IOK
yroma https://m.edsoo.ru/3767ac35
81 OKpY>KHOCTbh, BIIUCAaHHAs B bu6nuoreka [IOK
yromu https://m.edso0.ru/f019e49b
[ToHsiTHE O TEOMETPUUECKOM
82 MecTe Touek. [Ipumepst bubmmoreka [JOK
T€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa TIOCKOCTH
[TonsiTE O TEOMETPUUECKOM
83 MecTe Touek. [Ipumepst bubmmoreka [JOK
F€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TIOCKOCTH
84 OrnucanHast OKPYKHOCTh bubmmoreka [JOK
TPEYrOJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5h41bc7
OnucaHHast OKPY>KHOCTh bu6nuoreka [IOK
85 N
TPEYTOJbHUKA, €€ LIEHTP https://m.eds00.ru/c96254e9
MeTto1 reoMEeTpUYECKUX MECT
86 TOYEK NP PELICHUN bubmmorexa LIOK
pup https://m.edsoo.ru/5894e7a4
reOMETPUUECKUX 3a7a4
Meroz reoMeTpu4eCKUX MECT
87 TOYEK MPHU PELICHUN bubmmorexa LIOK
pup https://m.edsoo.ru/784342d1
reOMETPUUECKUX 3a7a4
Meroz reoMeTpu4EeCKUX MECT
but6mmoreka [IOK
88 TOYEK MPH PEIICHUN

TCOMCTPHUYCCKUX 3aaaYd

https://m.edsoo0.ru/05853a22



https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/c96254e9
https://m.edsoo.ru/5894e7a4
https://m.edsoo.ru/784342d1
https://m.edsoo.ru/05853a22

Meroz reoMeTpu4eCKUX MECT

89 TOYEK MPH PEIICHUU bubmorexa HOK
PP https://m.eds00.ru/6903dff0
TCOMETPHUYCCKUX 3a1a4
O6ocHOBaHMS TPOCTEHIITNX
MOCTPOEHUM, TaIlbl 33741 Ha
90 MIOCTPOCHUS, PEIICHHE 3a1a4 bubmorexa HOK
P P A https://m.eds00.ru/e511d730
Ha MIOCTPOCHUE IIUPKYJIEM U
JTUHEHUKOMN
O6ocHOBaHMS MTPOCTEHIITNX
MOCTPOEHUM, TaIlbl 33741 Ha
91 MOCTPOCHUS, PEIICHHE 3a1a4 bubmorexa HOK
P P A https://m.edsoo.ru/f3bfbf74
Ha MOCTPOCHUE IIUPKYJIEM U
JTUHEHUKOMN
KonTtponbHas pabora o teme
"OKpY>KHOCTb.
92 FeoﬁZT HYCCKUE MECTA TOUCK bubmorexa [JOK
P ' https://m.edso00.ru/791dafc6
[TocTpoeHnust ¢ MOMOIIbIO
HUPKYJIS U JIMHEHKK"
[ToBTOpenue u o6oOIICHNE.
Pemenue 3amau,
93 WLTIOCTPHPYIOIIUX CBS3U bubmorexa [IOK
pHpyrom https://m.edsoo.ru/f0e38fa3
MEXTy pPa3IHIHBIMU TEMaMH
Kypca
[ToBTOpenue u o6oOIIeHNKE.
Pemenue 3amau,
94 ALIIOCTPUPYIOIUX CBI3U bubnnorexa [IOK
PHPY https://m.edsoo.ru/38a31139
MEXTy pPa3THIHBIMU TEMaMH
Kypca
95 [ToBTOpeHUe u 06001IEeHNE. bubmmoreka [JOK



https://m.edsoo.ru/6903dff0
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/f3bfbf74
https://m.edsoo.ru/791dafc6
https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139

Pemenue 3amau,
WJUTIOCTPUPYIOIINX CBS3U
MEX]ly pa3IMuYHbIMA TEMaMU

Kypca

https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u oboOIICHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3IMIHBIMI TEMaMHU

Kypca

bubmunoreka LIOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpenue u o6oOIIeHNKE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3IMIHBIMU TEMaMHU

Kypca

bubmunoreka LIOK
https://m.edsoo.ru/07e567el

98

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3IMIHBIMU TEMaMHU

Kypca

bubmunoreka LIOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpenue u o6oOIIeHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3InIHBIMU TEMAMHU

Kypca

bubmunoreka LIOK
https://m.edso00.ru/397d166b

100

[ToBTOpenue u oboOIIeHNKE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3IMIHBIMU TEMaMHU

Kypca

bubmunorexa LIOK
https://m.edsoo.ru/c60d778a



https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/8a4b94e4
https://m.edsoo.ru/397d166b
https://m.edsoo.ru/c60d778a

101 Hrorosas KOHTpoOsIbHAA 1 Bu6muotexa [JOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIeHNKE.

Pemenue 3amay,
102 WUTIOCTPUPYIOIIMX CBS3H 1 bubmmorexa LIOK
https://m.eds00.ru/971f7836
MEX/Ty Pa3IMIHBIMU TEMaMHU
Kypca
OBLIEE KOJIMYECTBO YACOB 110 102

[NPOT'PAMME



https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA::

JI. C. Aranacan «l'eomerpusi 7-9»: yueOHUK i 00LIe00pa30BATEIbHBIX YUPESKICHUH —
Mockaga: IIpocsenienue, 2021 roa.

METOANYECKUE MATEPUAJIBI IUISA YUUTEJIA:

JI. C. Aranacsn, B. @. byry3oB u ap. M3ydenue reomerpum 7-9. 9 kiacc: meroauueckue
peKOMEHIaMK K y4eOHWKYy, KHura i yuwmrens — Mocksa: IlpocBemenne, 2019rog.
DJEeKTPOHHBIN yueOHUK — cripaBouHUK «llmanumerpus 7-9».

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETH:
bubmoreka ITOK https://m.edsoo.ru/7f415e2e

but6mmoreka LIOK https://m.edsoo.ru/7f417e18

but6mmoreka LIOK https://m.edsoo.ru/7f41al2c

HUHTEPHET: peury OI'E.


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c




