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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/EeiOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yYeHUE CBOMCTB M pa3MepoB GUTyp, HX
OTHOLUEHWH M B3aUMHOE  pACIIOJIOKEHUE, OIMPAaeTCss Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
00111er0 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUNCS YUUTCS MPOBOIUTH
JIOKAa3aTeNIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs, JOKA3bIBATh
UCTUHHBIE YTBEPKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCcykIeHUss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT IMPHU3HAKOB,
dopmynupoBath oOpaTHble yTBepkaeHU. Ocob0e 3HaUeHUE T0Ka3aTeNbHas JINHUS
UMeEeT JJIs yriyOJIEHHOTO U3YYEHUsI MAaTEMATUKHU.

[{enpto M3ydeHus: TEOMETPUU SIBIISIETCSA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUH KaK MAaTEMaTUYECKUX, TAK U TPAKTUYECKUX 3a]1a4, BCTPEYAIOIINXCS B
peasibHOM  ku3HH.  OOywaromuiics  JODKEH  HAyuduThCAd  ONPEIENAThH
T€OMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMHU YEPTEXK WIM PUCYHOK, HAUTU
IJIOWIAJh  3€MEJIbHOTO  Yy4acTKa, pPAacCUMUThIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabeysi uiaum TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMy COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHAS JUHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemrenun 3amad MPAKTUYECKOTO XapakTepa OO0ydYaIOIUICS YIUTCS CTPOUTH
MaTeMaTHYECKHE MOJICTHM  pEabHBIX JKM3HECHHBIX CHUTyallui, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBaTHOCTh MOJTYYEHHOTO Pe3yJIbTaTa.

Oco0eHHOCTh Y4eOHOro Kypca yriyOJ€HHOIO U3y4EeHHsI FEOMETPUU COCTOUT B
TOM, YTO OOYyYaIOILIUECs HE MPOCTO 3HAKOMSTCS C OMPECIEHHBIMU MOHATHSIMH, a
YBEpEHHO OBIaJieBaloT UMH. CyIIeCTBYIOIIME TEMbl NMPOrpaMMbl 0a30BOTO Kypca
reOMETPHUH U3y4yaroTcsl Ha OoJiee TiTyOOKOM YpOBHE, a 00ydaroluecs mpuoopeTaroT
YMEHUS, MOMOTAIONIME MM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEIMETax, MPEk/Ie Bcero Ghusnke u nHpopmaTuke,
a TaK)Ke TMO0JIb30BAThCS MOJTYYECHHBIMH 3HAHUSIMU TPHU PEIUICHUH MPAKTHYECKUX
3a/1ay.

CornacHo yuyeOHOMY IUIaHY B 7-9 Ki1accax u3ydaetcst yriayOJEéHHbIN y4eOHBIH
Kypc «l'eoMeTpusi», KOTOpPBIH BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
coaepxkanusi: «Hawanma  reomerpum», «TpeyroapHukn», «OKpPYKXKHOCTbY,
«YeTblpéxyrosibHUKNY, «[logobuey, «neMeHTsl TpUroHomeTpun», «lltomaan», a
Takxke «Metoa koopauHaty, «BekTopb», «[IpeodpazoBaHus MIOCKOCTH.

Ha u3ydenue yueOHoro kypca «I'eomerpusi» orBoautcsa 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Heenmo), B 8 kiacce — 102 vaca (3 gaca B Hefienio), B 9 kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJAEPXKXAHME OBYUEHUA
7 KIIACC

HayaJja reomerpun

Hcropusi BO3HUMKHOBEHMsT M DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. IloHsTme 00 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEIEICHUN.

B3anmHoe pacnonokeHue TOueK Ha npsAMou. M3mepeHne 1uMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts U yroia. Buasl yrinos. l3MmepeHune BEJIWYMH — YIJIOB.
Beprukanbsasie U cMexHbIe YIUIbL. [lapanienbasle U NepHeHIUKYIISIPHBIC IIPSIMBIE.
Paccrosnue ot Touku 1o npsimou. buccexrpuca yria.

Jlomanasa. Bunel nomansix. [iimHa omanon. MHoroyronsHuku. llepumerp
MHOIOyroyibHuKa. [IoHsTHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBuuHble TMpenCTaBICHUS O paBeHCTBE (QUIYpP, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue nmoctpoeHus. IHCTpyMEHTHI 1Sl UBMEPEHUHN U TOCTPOCHUM.

TpeyronbHuKku

Bunapl TpeyroJbHHMKOB: OCTPOYTOJbHBIE, NMPSAMOYTOJIbHBIE, TYIOYT'OJIBHBIE,
paBHOOEpPEHHbIE, pPaBHOCTOpPOHHME. MeauaHa, OHCcekTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOM NIPU3HAKKA pPABEHCTBA
TpPEeyrojabHUKOB. PaBHOOeApeHHBIE TPEYrodbHUKKM M HX CcBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTnii IpUu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIYy CTOPOHAMH M yrjaMU TpeyrojibHHKa. HepaBeHCTBO
TpeyrojabHUKa. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMmeTpun. [Ipumepbt
CUMMETPHUH B OKPYKAIOIEM MHDE.

ITapananensHbie npsiMble. CyMMa yIrji0B MHOTOYIOJIbHUKA

[TapayienbHOCTB NPSAMBIX, UCTOPUYECKHE CBEJICHHUS O IocTyiare EBkinaa u o
poiu JIoGaueBCKOro B OTKPBITHH HEEBKIINAOBON reoMmeTpuu. CBOWMCTBA U MPU3HAKU
napauienbHbelXx npsMbiX. CymMMa yIJIOB  TpeyrojibHHKa. BHelHHe — yribl
TpeyroysbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYI'OJIBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIONO MHOI'OYT'OJIBHUKA.

IIpsiMoyroJibHbBIE TPEYI0JIbHUKH

[Ipu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukymnsp u
HakJIOHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHHUKA, IIPOBEIEHHON K
runotenyse. [IpsamMoyTroibHbIN TPEYTOJbHUK C YIioM B 30°.

OKpy,KHOCTH



[ToHATUS OKPYXHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH M Kpyra: LIEHTP,
paguyc, nMaMeTp, XOpJa, UX CBOWCTBA. B3anmMHOE pacnoyioKeHHe OKPYKHOCTH U
npsamoil. KacatenbHas U cekyias K OKpy>KHOCTH. OKpy>KHOCTb, BIIUCAHHAS B YTOJI.
[IpocTrenmme noCTpOEHUS ¢ MOMOIIBIO LIUPKYJIS U JIMHEWKH.

I'eomeTpHYeckue MecTa TOYEK

[loHATHE O reoMeTpUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpuYeCcKux MeCT
TOYEK HA IUIOCKOCTH. brcCcekTprca yria u CepeuHHbIN MEPIIEHINKYIISP K OTPE3KY
KaK IeOMETpUYECKHEe MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYTOJbHHKA, €€
LHEeHTp. MeTo reoOMeTpUYECKUX MECT TOUEK ITPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

ITocTpoeHus ¢ NOMOIIbIO HMPKYJIS U JIMHEHUKHU

Hctopuueckue cBenenusi. OOOCHOBaHMS MPOCTEHIIMX MOCTPOCHUM, 3TaIlbl
34141 HA MIOCTPOEHHUs, PEIICHHE 3a7a4 Ha IIOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEXyroJibHUKH

[lapannenorpamm, ero mnpu3Hakd W cBoiicTBa. [IpAMOyroiabHUK, pomo,
KBaJlpaT, WX MpHU3HAKU U cBoiicTBa. Tpamenus. PaBHOOeapenHas Tpamenus, e
cBolicTBa u npusHaku. [IpsmoyronbsHas Tpaneuus. CpenHsis JIMHAS TPaNeLuu.

CpenHsass nUHUS TPEyTroJbHHKA. METOl yABOEHUS MEAUAHbl TPEYrOJIbHUKA.
Teopema o nepeceueHUU MeMaH TPEYTOJIbHHKA.

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

[lenTpanbHO-CUMMETpUYHBIE (DUTYPHI.

IToxooue

[Togobue TpeyrodbHUKOB, Kod(pduiueHt momodus. I[lpusznaku momgoOus
TpeyrojabHUKOB. [IpuMeHeHHe MOAOOMS MpPU pEIICHUH TEOMETPUYECKUX U
NPaKTUYECKUX 3a/a4.

IInomann

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH T'€OMETPUUYECKUX (UTYP.
[Ipocreiie GpopMybl 75 UIOMIAIM TPEYTOIbHUKA, MapajiiesiorpaMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIIAACH TPEYTrOJIbHUKOB.

Teopema IIugaropa

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

DJIeMEHTbl TPUTOHOMETPUH

CHHYyC, KOCHHYC, TQHI€HC W KOTAaHT€HC OCTpPOro yria MpsSMOYTrOJbHOTO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponopLurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



Bnucannble 1 IEHTpaNbHBIE YIUIbI, IO MEXAY KaCaTEIbHON U XOPIOU. Y TIIbI
MEXIy XOpJaMH M CEeKyllMMH. DBrucaHHble W ONMCAaHHBIE OKPYXXHOCTH
TPEYrOJIbHUKA M YETBIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYTrOJIbHUKA. B3auMHOEe pacnonokeHue IByX OKpyxkHocted. Kacanue
okpyxHocTel. O0ue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyrojiLHUKOB

CuHyc, KocuHyC, TaHreHc yraoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE  TOMKIECTBO. @opmynbel  npuBeneHus.  PemeHue
TPEYTOJBbHUKOB. TeopemMa KOCHHYCOB U TEOpeEMa CUHYCOB. PellieHne MpakTUYeCKUX
3a/1a4 ¢ UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB. Pelienune 3a1au
T€OMETPUYECKON ONTUKH.

TpuronomeTpuyeckue dopMynbl IS IUIOLAAA  TPEYrOJIbHHKA,
napasuiesniorpamma, pom0Oa, Tpaneruu. dopmyna [epona. dopmyna momamu
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopasl 1 TOJOOHBIE TPEYTOJIBHUKU B OKPY>KHOCTH. Teopema 0 mMpou3BeIeHUH
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYILIUX, TEOPEMA O KBAIpaTe
KacarejabHOU. [[puMeHeHne npu pelmeHn reOMETPUIECKUX 3aa4. TeopeMmbl UeBbl
1 Menenas. [lonsitue o roMoTeTHMN.

MeTtoa koOpaAMHAT

VYpaBHeHHE MPAMON Ha IMJIOCKOCTH. YTIOBOW KO3()PHUIMEHT u CBOOOIHBIH
YJI€H, UX TIeOMETPUYECKHl cMbIca. [lapannenpbHOCTh M TMEPIEHIUKYJISAPHOCTD
NpsIMBIX (depe3 YyriaoBod KOd(PPHUIIUEHT).

YpaBHeHue OKpyKHOCTH. Haxox1eHne nepeceyeHnii OKpyKHOCTEU U NPSAMBIX
B KoopauHarax. Popmysia pacCTosHMS OT TOYKM A0 npsamou. Ilnomans
napajuieiorpaMMa B KOOpPAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW ILIOLIA/IH.
[IpuMeHeHNE METOIA KOOPAUHAT B MTPAKTUKO-OPHUEHTUPOBAHHBIX TEOMETPUUYECKHUX
3ajavax.

BexTopbl

Bekropsl Ha miiockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IpPaBHIIA
TPEYTOJbHUKA U MapajuiesorpaMMa. Y MHOKEHHE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CIIO)KEHHE M BBIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpA Ha YHUCIO B
KoopauHartax. [[puMeHeHre BEeKTOpOB B (PU3MKE, LIEHTP Macc.

[Tonsitue o OGasuce (Ha TIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oaswucy.
CkaysipHO€ TPOU3BEIEHUE BEKTOPOB, T€OMETPUUYECKUH CMBICI U BBIPDAXKEHHUE B
JNEKAPTOBBIX KoopAuHaTaX. JIuCTpuUOYTHBHOCTH CKAJSIPHOTO IMPOU3BEICHHUS.
CkansipHoe TIpOM3BEACHUE U MpoeuupoBaHue. [IpumMeHeHHe CKaJsIpHOTO



IIPOU3BEACHUS BEKTOPOB Ul HAXOXKIEHWS [JJIMH W yriaoB. Pemenwne
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEACHHUS.

JJIMHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunbHBIE MHOTOYTOIBHUKH. J{JIMHA OKPYKHOCTH. I'pangycHas u paguaHHas
Mepa YIVIa, BBIYMCIECHME IJIMH AYr OKpyxHocTted. Ilmomane kpyra, cexropa,
cermenTa. Mcropruyeckue cBesieHus: 00 M3MEPEHUH JUTMHBI OKPYKHOCTH U IIJIOLIAAN
Kpyra.

JIBMKeHMSI IIIOCKOCTH

IlenTpanbHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBas cummetpus. PuUrypel, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannensHbI IEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUU B IIPHUPOJE, KXUBOIMUCH, CKYJIBITYpe, apxurekrype. Komnosununn
IBUKEHUH (mpocTeiiine npuMepsl). [IpuMeHeHne B reoMeTpuueckux 3a1a4ax.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «T'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 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 OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAHHWEM Ba)XHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEUIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTUYeCKOT0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, PacCyX ACHHUH, YMEHHIO BUJAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTAallUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YelloBEYEeCKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHHEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIBTYpPOH KakK CpeICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BoCcIUTAHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0/1ar0MOTy YU :



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKu3HH  (3J0pOBOE  IHUTAHHUE,
COQTAaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa peIEKCUH, IPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOT'0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OpHEHTallMel Ha IPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUH /1JIsl pelIeHUs 3a7a4 B
00JIaCTH COXPaHHOCTH OKPY’KarOIIEH Cpeibl, IIIaHUPOBAHUSI MIOCTYIIKOB M OLICHKU
WX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) ajanTranum K M3MEHAIIUMCH YCJAOBUAM COLHUAIBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO E€SATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOW JICSATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUMIOTE3bI 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, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (HOPMYJIUpPOBATH U OIEHUBATh PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrate ocBOCHUS MpOrpamMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUeCs OBJIaJICHHEM YHUBEPCAIbHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHUBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCAILHBIMU PETYJISATUBHBIMU JACHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornueckue aeicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3a;



BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPHUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpearaTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIACHHUH (IpsIMbIE M OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHIX
($akTOB, BBHICTPAMBATh APTYMEHTAIIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBCHHBIC
paccyKIeHus;

BBIOMpaTh Ccmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHAHTOB PEIICHUS, BRIOMPATh Ha00JIee TOIXOASIINN C YIETOM CaMOCTOSITEITLHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe1bCKUe 1eHCTBUA:

WCIIOJIP30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh WCKOMOE W JaHHOE, (hOPMHpPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCJICIOBAaHNE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENIbHO (OpPMYTUpPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OKCIEPHUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKXKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINWH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3a]1a4H;

BbIOWpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUIOB U (DOPM MpeICTaBICHIS;

BbIOUpaTh (QopMy TpenacTaBieHUs HWHGOpPMALMM U  HWUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMUY;

OIICHUBATh HANEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
c(OopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeIsIMH OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHWs 1O XOAY pEIICHUs 3aJauu,
KOMMEHTHPOBATh TIOJTYyYSHHBIN PE3yIbTarT;

B Xoje OOCYXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBHI,
npoOyieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MJIEH, HAlEJICHHBIE Ha IOUCK
peIlIeHus, COIMOCTABISATH CBOM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nauanora, oOHapy)KMBaTh Pa3MuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyIHMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/a4H, YKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJIH30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHON
paboThl TpHM pEUICHUH Y4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, NPUHUMATh Leib
COBMECTHOHM [ESATEIbHOCTH, IUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenath BuAbl paboT, IOroBapuBaThCs, 0OCYXIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykAeHHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbI» B UHBIC); BBIIIOJHATH CBOIO YaCTh PAOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBHS C IPYTUMH WIEHAMU KOMAaH/Ibl, OLIEHUBATh KAU€CTBO PEe3yJibTaTa U
KayeCTBO CBOETO BKJIaJla B OOIIMIA pe3ysbTaT Mo KPUTEPHUsIM, CHOpMYIUPOBAHHBIM
y4aCTHUKAMHU B3aHMMOJCHCTBUSL.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI VISl PEIICHUS B JKM3HEHHBIX M y4EOHBIX CHUTYyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJIX0JAX MPUHATHUS pelieHu (MHIMBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEImICHUS ¢ YYETOM HWMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ ydéToM HOBOM MH(pOpMaIIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus: MaTeMaTUYeCKOM 3aJjauu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTU MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH IPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS 11€TH, HAaXOAUTh
OlIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIpXaTh AMOLUHM TNPU U3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIIeHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00yuyenus B 7 kiacce o0y4aromuics MOMyUUT CIETYIOIINE TPeIMETHbIC
pPE3yIbTaTHhI:

Pacnio3HaBaTh HM3yYEHHbBIE TIE€OMETPUYECKUE (UIYPBI, OINPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEPTEXKU 0 YCIOBHUIO 3a1aun. VI3MepATh TMHEWHBIE U YIJIOBbIE BEIMYKHBL. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYHH YIJIOB.

JlenaTp NPUKUAKY W OLEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B
pEaIbHON KU3HHU, pa3MepoB IPUPOIHBIX OOBEKTOB. PasnuuaTe pa3Mepsl 3TUX
00BEKTOB MO NOPSAAKY BETUUUHBI.

CTpoHTh UEPTEXH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a7ad.

[IpoBOINTE JOTMYECKHE PACCYKICHHUS C HCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEJMaHbI, IPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIbHOTO TPEYTOJIbHUKA,
B PEIICHUH I€OMETPUUECKUX 3a/1a4.

Omnpenensars napajjiebHOCTb MPSIMBIX C IOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH ceKkymas. OnpenensTe MapauieIbHOCTh MPAMBIX C TIOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM A0 TOYEK IAPYTOU MPSAMOU.

Pemate 3amaun Ha KIeT9aTol Oymare.

ITpoBOANTH BBIUMCIIEHUS M HAXOAUTh YACIIOBbIE U OyKBEHHbIE 3HAUEHMSI YTIIOB
B T€OMETPUYECKHUX 3aJladax C HCIOJIb30BAHHEM CYMMBI YITIOB TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIPH TMEPECEYCHUU JBYX
IapajuIeNIbHBIX MPSAMBIX CEKyller. Pemars npakTrnyeckue 3a1adu Ha HaXOXKIACHUE
YTIIOB.

Bnanerp monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensartsb
OMCCEKTPUCY yIJla U CEPEIMHHBINA NMEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM TeoMeTpuueckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUM 3a1a4.



DopMynUpOBaTh ONPEAECICHHUS OKPYKHOCTH W Kpyra, XOpIbl U JAHAMETPA
OKPYXHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
3TU CBOMCTBA IIPU PEIICHUU 3a7a4.

Bnagerp moHsATHEM ONMUCAHHOW OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHaTueM KacaTeabHOM K OKPYKHOCTH, TOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTebHOM M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>XKHOCTHU, TPOBEAEHHBIX U3
OJHOM TOYKH, U IPUMEHSATH 3TO B PEIICHUU T€OMETPUUECKUX 3a7a4.

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

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO IIUPKYJIS U
JIMHEUKHU.

K konIty 00ydeHus B 8 ki1acce 00yJaromuiics MOTydUT CIEAYIONIUE MPEAMETHBIC
PE3YIIbTATHI:

Pacrio3naBaTh OCHOBHBIC BHJBI YETBHIPEXYTOJBHUKOB, UWX JJIEMEHTHI,
MOJIb30BATHCS UX CBOWCTBAMM TPU PEIICHUU TE€OMETPUUYECKUX 3amad. Pazmmuath
NpU3HAKK ¥ CBOMCTBA MapajuiejorpaMMa, poMoa U MpsMOYToJIbHUKA, JOKAa3bIBATh
WX U YBEPEHHO MPUMEHSTH MPHU PEUICHUH T€OMETPUIECKHX 3ajad.

Hcnonp30BaTh CBOWCTBA TOYKH MEPECEUCHUST METUAH TPEYToJIbHUKA (IIEHTpa
Macc) B PELICHNH 3a/1ay.

BrageTs moHATHEM CpeTHEH IMHUY TPEYTOJIbHIKA U TPAICIIHH, IPUMEHSThH UX
CBOICTBa MPU peUICHNHN reOMeTpUIecKuX 3aaad. Mcmonb3oBath Teopemy Daneca u
TEOpEeMy O TIPOTOPIIMOHATBHBIX OTpe3KaX, MPUMEHITh UX I PpEHICHUS
MPAKTUYECKUX 3a]1a4.

Pacrio3naBath IeHTpaIbHO-CUMMETPUYHBIE (UTYPHI W HUCIOJIB30BaTh WX
CBOMCTBA ITPU PEIIICHUY 3a]1a4.

Brnanets moHATHSIMU MOJ00MS TPEYTOJBHUKOB, Ko3(duIlMeHTa Moa00us,
COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX TPEYTOJIbHUKOB. FIMETh MpeIcTaBIeHUE O
npeobpazoBaHun monodus u o nmogoOHbIX (urypax. [lonb3oBaTbes npu3zHakamu
Mo00usT TPEYTrONBHUKOB TPH PEIICHHH T€OMETPUYECKUX 3aaad. J(oka3wpiBaTh U
IPUMEHSATH OTHOIIECHUS MPOMOPIHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTrOJIbHHUKAX.
[TpuMeHsTh Mo00HEe B MPAKTUIECKHUX 3aauax.

BeiBomuTh ©  WCMONB30BaTh MpocTedmme (QopMyabl Uil IUIOIIAIH
TPEYToJbHHUKA, TapaiejorpaMMa, poMOa M Tpaneuu. Berauciars (pa3imyHbIMA
croco0aMu) IUIONIAJb TPEYrOJbHUKA U IUIOIMIAJd MHOTOYTOJBHBIX (DUTYP
(moJyb3ysCh, TH€ HEOOXOAMMO, KaJbKyISATOPOM). 3HaTh OTHOIICHHWE IUIOIIAIeH



NoJOOHBIX (UTYp U MPUMEHATH MPH peuieHuH 3afad. [IpuMeHsTh MmoydyeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IIPaKTUYECKUX 3ana4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIIb B IPAKTHYECKUX 3aja4ax,
CaMOCTOSITEJIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JIIUHBI.

Bnanerp mNOHATHMEM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIA MEXKIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPYKHOCTH TPEYIOJIbBHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELLICHUN 33/1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TpUMEHEHHEM TOoA00Us U TPUTOHOMETPHM (IOJIB3YACh, TNe HEOOXOIUMO,
KAJIBKYJIITOPOM).

K xoniy 00y4uenus B 9 kj1acce 00ydaromuics MOTYYUT CISAYIONNE TPEAMETHBIC
PE3YNbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKITMH OCTPBIX YTIIOB, YMETh HAXOAHUTHh C MX
MIOMOIIBIO Pa3UYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («peIIeHHe
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C TOMOIIBIO KaTbKyJIATOPA) JITUHBI
Y YTJIBI JUTSI HeTAOJUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMysiaMu MPUBEACHHS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXKJIECTBOM Il HAXOXJCHUS COOTHOIICHHH MEXAY TPUTOHOMETPHYECCKHUMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M T€OPEMY KOCHHYCOB, NMPUMEHITh UX IS
HAXOXKJEHUS PA3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY),
IpU PEIICHUHA TEOMETPUUYECKHX 3aaad. [IpuMeHSATh MOIydeHHBIC 3HAHUS TPU
PEIICHUY TPAKTHYECKHUX 3a7ad.

[TpuMeHSTh TPUTOHOMETPHIO B 33/1a4aX Ha HaXOXKACHHUE IJIOMIAH, BHIBOJAUTD
U BIJIAJICTh TPUTOHOMETPUYECKUMU (OpMyIaMHu IS IUIOIMIAAA TPEYTrOJIbHUKA,
napajuienorpaMmma, poM0a, Tpamneruu, BEIBOJAUTh U TPUMEHATh popmyiy ['epona u
dbopMyITy TS TUTOIIAH BBITYKIIOTO YETHIPEXYTOJIBHUKA.

HmeTh npeacTaBieHue 0 TOMOTETUH, TPUMEHSITH B TPAKTHYECKUX CUTYaITUSIX.

Hcnons3oBath Teopembl UeBbl 1 MeHenast Ipu pelieHnH 3a1a4.

Hcmonp30BaTh TEOPEMBbI O BMOHCAHHBIX YIJIAX, YIJax MEXIy XOopJaMu
(CeKymmMM) U yTiie MeXIAy KacaTeIbHOW U XOPAOU NP PEIICHUHA T€OMETPUIECKHIX
3amad. Jloka3piBaTh U MPUMEHSTH TEOPEMBI O MPOU3BEIACHUH OTPE3KOB XOPI, O
MIPOM3BEICHNU OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.

Bnagerp MOHATHEM KOOPAWHAT HA IIOCKOCTH, PabOTaTh C ypaBHEHHEM
OpsSMOM  Ha TIIJIOCKOCTH. Bianerh MOHATHUSMU yrIOBOTO KOdh(GUIMEHTa U
CBOOOJTHOTO UJIEHA, MOHUMATh WX TEOMETPUUYECKHH CMBICT U CBS3b YIJIOBOTO
ko3 duireHTa ¢ Bo3pacTaHUeM U YObIBAHUEM JTUHEWHOU QYHKIIUU. Y METh peniaTh



METOAOM  KOOpPAMHAT  3aJa4d,  CBS3aHHBIE C  NAPAUIEIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO MPSAMBIX, EPECEUYEHUEM MPSMBIX, HAXO0XKICHUEM TOYEK
IIEPECEUYEHUS.

BeiBoguTe M BIaseTh ypaBHEHUEM OKPYKHOCTH. Mcmons3oBaTe MeETOX
KOOpJMHAT JUISl HaxOXKJECHUs IEPECEUYCHUN OKPYXKHOCTEW M IpsMbIX. Brnaners
dopMynaMu paccTOSTHUS OT TOYKM 1O MPSMOM, IUIOLIAAM MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpueHTHpoBaHHOW miomanau. [lomp3oBaTbes
METOIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATD €T0 IIPU PELIEHUU FEOMETPUYECKHUX
U IIpaKkTUYeCKHX 3axad. IIpumeHsATs MeToJ  KOOpAMHAT B HPAKTHUKO-
OPHUEHTHPOBAHHBIX FTECOMETPUYECKUX 3a1a4ax.

Bragere nonsTHeM BEKTOpa. YMETh CKJIAAblBaTh W BBIYUTATh BEKTOPBI,
YMHOXaTh HAa YMCIJIO, BIAJAETh MPABUIAMU TPEYTrOJbHUKA WM NapajuieJorpaMma.
BiageTs npakTUYECKUMM HHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIB30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Bilaners CclnoXeHHMEM U BBIYUTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPAMHATAX.

Wmets mpencraBienne o 6asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 110
O0asucy. PackmagpiBaTh BEKTOpPHl CHJI C TIOMOUIBIO MPOCHMPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. lIpumeHsATs 1osydeHHBIE 3HAHUSA B
IPOCTENIINX PU3NYECKUX 3aaUax.

Biiagerp MOHSATHEM CKaJsipHOrO MNPOMU3BEACHHS BEKTOPOB, MOHUMATh €r0
r€OMETPUYECKUM CMBICII U YBEPEHHO I10JIb30BATHCS €r0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTh CKAJISIPHOTO IIPOU3BENEHUS U €0 CBSI3b C
npoeuupoBaHueM. [IpUMEHSTH CKaJIPHOE IIPOM3BEICHUE BEKTOPOB  JUIA
HaxXOXKJIEHUs [UIMH M YIJIOB. PemiaTh IreOMETpUYECKHE 3a4a4d C IOMOUIBIO
CKaJLIPHOTO ITpou3BeAcHus. Mcnonb30BaTh CKAIIPHOE NPOU3BEIECHUE BEKTOPOB B
anreOpanvecknx U GU3NYECKUX 3a/1ayax.

Biagers NOHATHAMU NPaBWIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI 1yTM OKPYKHOCTH M PaAMaHHOW MEPBI YIUIa, BBIYMCIATH IUIOAAL Kpyra U
ero yacteu. [lomumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHs IIpU
pelIeHNH TPAaKTHUYECKUX 3aJad. 3HATh HUCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY>KHOCTH M IUIOLIAIM KpyTa.

HNmeTe npencTaBieHHE O MpeoOpa3oBaHUU IIJIOCKOCTH, O JBHYKEHUSX.
Haxoguts ocu, UEHTpbl CUMMETpUM (UTYp, LEHTPhl MOBOPOTA, HAXOAWUTH
KOMIO3UIMH TMPOCTEUIINX Mpeodpa3oBaHuil. [IpuMeHSITh OBUXKEHHUS TIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U IPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAOOMS M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, TN
HEOO0XO0MMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Hauana reomerpuu. [Ipocreitmme
reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA.
I/I3MepeHI/Ie TCOMCTPHUICCKUX BCIMINH

28

TpeyroabHUKH

19

[TapannensHocTs. CyMMa yriioB
MHOT'OYI'OJIbHUKA

15

[IpstMmoyToNbHBIE TPEYTOJIBHUKHI

FGOMeTpI/I‘IeCKI/Ie HCpPaBCHCTBA

OkpyXHOCTb. ['eoMeTpruecKkre MecTa
tTouek. [locTpoeHus: ¢ MOMOIIbIO ITUPKYJIS
Y JIMHEUKU

18

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAaHUH

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrrposmsie  Tpakruseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI pecypen
YeTbIpEXYroNnbHUKU 22 1
[MonoOue 16 1
ITmontane 16 1
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPHUHU
5 VYIibl U 4eTBIPEXYTOJIBHUKY, CBA3aHHBIE C 20 1
OKPY>KHOCTBIO
6 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINAS 10 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcebl
1 Pemenue TpeyroabHUKOB 22 1
2 [TomoGue TpeyroJbHUKOB 12 1
3 Meton KoopauHaT 10 1
4 Bexrops! 20 1
5 JInmuHa OKpYXKHOCTH Y IUIONIaJb Kpyra 16 1
6 JIBH>KEeHUS TNIOCKOCTH 10
7 [ToBTOpenue, 06001IEHNE, 12 )
cucTeMaTu3anus 3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrpoabnsie IIpakTuyeckue Aara wHppoBbie
Bcero H3y4YeHusi o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Hcropust BOBHUKHOBEHUS U PaA3BUTHS 1
FEOMETPUH
) HavanbHble OHATHSA TE€OMETPHH. 1
Touka, psimMasi, OTPE30K, Jy4
3 HavanpHble TOHATHUS TEOMETPUN. |
Touka, npsAmasi, OTpE30K, J1y4
[TonsiTue 06 akcuome, Teopeme,
4 JI0OKa3aTelIbCTBE, OMPEACIICHUH, 1
CBOMCTBE, TPU3HAKE
B3anMHOe pacnosiokeHue TOYEK Ha
5 npsMmoid. IamMepenune JJIMHbI OTPE3Ka, 1
paccTosiHue MEXAy TOUKaMu
B3aumHoe pacnonoxeHue Touek Ha
6 npsMoid. IamMepenue JJIMHbI OTPE3Ka, 1
paccTosiHue MEXAy TOUKaMu
B3aumHoe pacnonoxeHue Touek Ha
7 npsMoi. M3MepeHne JUIMHBI OTpE3Ka, 1
paccTosiHuE MEXy TOUKaMU
2 [TonymmockocTs U yros. Buast yrios. 1

H3mepeHue BeIM4rH yIJIOB




[TonymmockocTs 1 yros. Buast yrios.

? N3MepeHne BeIUYUH yTJIOB

10 [TonymmockocTs U yros. Buast yrios.
N3mepeHue BeIM4KH YIJIOB
BeprukanbHble U CMEKHBIE YTJIbI.

11 [TapannenbHbIE U TEPICHANKYISIPHBIE
psiMbIe
BeprukanbHble U CMEKHBIE YTJIbL.

12 [TapannenbHbIE U IEPIICHANKYISIPHBIE
psiMbIe
BepTukanbHble 1 CMEKHBIE YTJIbI.

13 [TapannenbHble U NEPIEHAUKYISIPHbIE
psiIMbIE
BepTukanbHble 1 CMEKHBIE YTJIbI.

14 [TapamienpHbIE U NEPIICHIUKYIISIPHBIC
npsiMble
BeprukanbHble U CMEKHBIE YTJIbL.

15 [TapanmnenbHbIE U TEPIICHANKYISIPHBIE
npsiMble

16 buccektpuca yria

17 buccekrpuca yria

18 buccektpuca yria

19 Jlomanasi. Buael tjomanbix. /[nuna
JIOMaHOU

20 Jlomanas. Buael momansix. [nnna
JIOMaHOU

)1 Mmuoroyronasuauku. [lepumerp

MHOI'0YroJIbHHKA. IlousTue o




BBITYKJIBIX U HCBBITYKJIBIX
MHOI'0YTr'OJIbHUKaX

22

MHoroyronsHuku. Ilepumerp
MHOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBIITYKJIBIX
MHOI'OYTOJIbHUKaX

23

Mmuoroyronasuauku. [lepumerp
MHOroyrosibHuka. [Ionarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTI'OJIbHUKAX

24

Mmuoroyronasuauku. [lepumerp
MHoOroyrojbHuka. [lonsarue o
BBITYKJIBIX U HCBBITYKJIBIX
MHOT'OYT'OJIbHUKAaX

25

Mmuoroyronasuauku. [lepumerp
MHoOroyrojbHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAaX

26

NHCTpYyMEHTHI 111 U3MEPEHUH U
MOCTPOEHUI

27

HNHCTpyMEHTHI U1 U3MEPEHUN U
IIOCTPOCHUU

28

KoHnTtponbHas pabora o teme "Hadana
reomerpud. IIpocreiimue
reoMeTpruecKue GUrypsl U Ux
cBoricTBa. M3mMepeHne reoMeTpud4ecKux

(bI/Ipr"




Menanana, OucceKTprca U BBICOTA

29
TpeyrojbHUKa

30 Menanana, OucceKTprca U BBICOTA
TpPEYroJIbHUKA

31 PaBeHCTBO TpeyroabHUKOB

39 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB

1 IlepBblii 1 BTOPOI MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

34 [lepBblii 1 BTOPOI MPU3HAKK PABEHCTBA
TPEYTroJIbHUKOB

35 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB

36 IlepBblii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYTrOJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOIBHUKHI U UX
CBOMCTBA

18 PaBHOOEIpEHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBA

19 PaBHOOe1peHHBIE TPEYTOJIBHUKHI U UX
CBOMCTBa

40 [Tpu3Hak paBHOOEIPEHHOTO
TpeyrojbHUKa

A1 [Tpu3zHak paBHOOEIPEHHOTO
TpPEYroJIbHUKA

4 TpeTuii npu3HaKk paBEeHCTBA

TPEYroJIbHUKOB




Tperuii npu3HaK paBEeHCTBA

43 TPEYTOJIbHUKOB

44 Tperuii npu3HaK paBEeHCTBA
TPEYrOJIbHUKOB
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

45 [IprMmepbl CUMMETPHUH B OKPYKAOIIEM
Mupe
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

46 [IprMmepbl CUMMETPHUH B OKPYKAOIIEM
Mupe

47 KonTtponsHas pabora o Teme
"TpeyronbHukn"

48 [TapannenbHOCTh MPSIMBIX

49 CBolicTBa U PU3HAKY MAPAJIIEIIbHBIX
MPSIMBIX

50 CBolicTBa U PU3HAKY MMAPAIIIEIIbHBIX
MPSIMBIX

51 CBoliCcTBa ¥ IPU3HAKH MapaJUIETbHBIX
MPSIMBIX

57 CBolicTBa U PU3HAKY MAPAJIIEIIbHBIX
MPSIMBIX

53 CBolicTBa U PU3HAKY MAPAIIIEIBbHBIX
MPSIMBIX

54 CBolCTBa ¥ IPU3HAKK MapaJUIETbHBIX
MPSIMBIX

55 CymMa yIiioB TpeyroibHHUKa

56 CyMmMma yriioB TpeyrojibHUKa

57 Bremnue yrisl TpeyrojbHUKa




58

Bremnue yrisl TpeyrojbHUKa

59

CymMma BHYTPEHHHX YTJIOB
MHOT'OYTOJIbHUKA U CYMMa BHEIIHHUX
YIJI0B BBITYKJIOTO MHOTOYT'OJIbHUKA

60

CymMma BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CyMMa BHEIIHUX
YIJI0B BBITYKJIOIO MHOTOYTOJIbHUKA

61

CymMma BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CyMMa BHEIIHUX
YIJI0B BBITYKJIOIO MHOTOYTOJIbHUKA

62

KonTtponsHas pabora o Teme
"ITapamnensHocTh. CyMMa yriioB
MHOTOYyroJIbHUKA"

63

IIpu3Haku paBeHCTBA NPAMOYTOJIbHBIX
TPEYrOJIbHUKOB

64

[Tpu3Haky paBeHCTBA MPSAMOYTOIbHBIX
TPEYTroJIbHUKOB

65

[lepnieHAUKYmSp ¥ HAKIIOHHAS

66

CBOMCTBO MeMaHbI TPSMOYTOJILHOTO
TPEYTrOJbHUKA, IPOBENEHHON K
TUTNIOTEHY3€

67

CBOMCTBO MeMaHbI TPSMOYTOJILHOTO
TpeyrojbHUKa, MPOBEAEHHOM K
TUIIOTEHY3€

68

[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM
B 30 rpaxycoB

69

[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM
B 30 rpamycoB




CooTHOIIEHNS MEXY CTOPOHAMU U

70 yIJIaMU TpeyroJlbHHUKA

71 CooTHoOIIEHNS MEXY CTOPOHAMU U
yriaamu TpEyrojbHUKa

7 HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO 0 1MHE TOMaHOM
HepaBeHcTBO Mex 1y nepreHIUKYIIPOM

73 W HaKJIOHHOW. PaccTosIHHUE OT TOYKH 10
PAMOM
KonTtponsHas pabora mo Temam

74 "IIpstMOYTOJIbHBIE TPEYTOJIBHUKH ",
"T"eomeTprueckue HepaBeHcTBa"

75 OKpuymHOCTL, XOpJIbl U AUAMETPBI, UX
CBOICTBa

76 OvaymHOCTL, XOpJIbl U IUAMETPBI, UX
CBOMCTBA
B3aumHoe pacnonoxeHue OKpyKHOCTH

77 u npsamoi. KacarenpHas u cekymas K
OKPYXHOCTHU
B3aumHoe pacnonoxeHue OKpyKHOCTH

78 u npsamoi. KacarenpHas u cekymas K
OKPYXHOCTHU
B3anMHoe pacronokeHne OKpy>KHOCTU

79 u npsamoii. KacarenbHast u cekyias K
OKPYXHOCTHU

80 OKpY>XKHOCTb, BIIUCAaHHAs B yTOJ

81 OKpy’KHOCTb, BIIUCAHHAs B yroJl




82

[IoHsATHE O TEOMETPUUECKOM MECTE
ToueK. [[puMephl reOMETpUYECKUX MECT
TOYEK Ha IIIOCKOCTH

83

[loHsATHE O TEOMETPUUECKOM MECTE
To4eK. [Ipumepsl reOMETpUYECKUX MECT
TOYEK Ha IUIOCKOCTH

84

OnucanHasi OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

85

OnucaHHast OKPYKHOCTh TPEYTOJIbHUKA,
€€ EHTp

86

MeTo1 reOMETPUYECKUX MECT TOUYEK
IIPY PELIEHUU T€OMETPUUYECKUX 3a1a4

87

Metoa reoMeTpuuecKuX MeCT TOUEK
IIPY PELICHUU T€OMETPUUYECKUX 3a1a4

88

MeTto1 reOMETPUYECKUX MECT TOUYEK
IIPU PEIICHUU T€OMETPUYECKUX 3a7a4

&9

MeTo1 TeOMETPUYECKUX MECT TOUYEK
IIPY PELIEHUU T€OMETPUUYECKUX 3a1a4

90

O060ocHOBaHUS TPOCTEUIITUX
MIOCTPOEHUM, ATaIlbl 3a7a4H Ha
IIOCTPOEHUs, PEIICHKE 3a1a4 Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOUN

91

O06ocHOBaHUS TPOCTEUIITUX
MOCTPOEHUI, ATaIbl 3a7a4H Ha
IIOCTPOEHHUS, PELLIEHUE 33/1a4 Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOUN

92

KoHnTtponbHast pabota mo teme
"OKpyXHOCTh. ['eoMeTpryeckre mecra




Touek. [locTpoenust ¢ momMouIbo
HUPKYJIS U JIMHEHKH"

93

[ToBropenue u 06o0mmenue. Pemenne
3a7a4, WLTIOCTPUPYIOLIUX CBI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpenue u 0600IeHNE. Permenue
3aJ1a4, WLTIOCTPUPYIOIIHNX CBI3H MEKIY
paSJ'II/I‘-IHBIMI/I TCMaMHU Kypca

95

[ToBTOpenue u 0600IIeHNE. Permenue
3aJ1a4, WLTIOCTPUPYIOIIMX CBI3H MEKIY
pa3TUYHBIMU TEMaMH Kypca

96

[ToBropenue u 0600mmenue. Pemmenne
3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
Pa3IMYHBIMU TEMaMH Kypca

97

[ToBropenue u 0600mmenue. Pemenne
3a7a4, WLTIOCTPUPYIOLIUX CBI3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

98

[ToBTOpenue u 0600IIeHNE. Permenue
3aJa4, WIIIOCTPUPYIOLIUX CBA3H MEXKIY
paSJ'II/I‘-IHBIMI/I TCMaMHU Kypca

99

[ToBTOpenue u 0600IIeHNE. Permenue
3aJ1a4, WLTIOCTPUPYIOIIMX CBI3H MEKITY
pa3TUYHBIMU TEMaMH Kypca

100

[ToBTOpenue u 0600IIeHNE. Permenue
3aJ1a4, WLTIOCTPUPYIOIINX CBI3H MEKIY
Pa3TUYHBIMU TEMaMH Kypca

101

Hrorosast kKoHTpOJbHASA paboTa




102

[ToBropenue u 0600menue. Permenne
314, WLTFOCTPUPYIOIINX CBSA3U MEXKITY
Pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




8 KUIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, ero Npu3Haku 1 |
CBOMCTBa
) [Tapamienorpamm, ero nNpu3HaKku u |
CBOMCTBa
3 [Tapamienorpamm, ero nNpu3HaKku u )
CBOMCTBA
4 [Tapannenorpamm, ero Npu3Haku 1 |
CBOMCTBa
5 [Tapamienorpamm, ero nNpu3HaKku u )
CBOMCTBa
6 [IpsmoyroiapHUK, poMO, KBaIpaT, UX )
IIPU3HAKU U CBOMCTBA
7 [TpsitmoyronbHUK, poMO, KBaapaT, UX |
MPU3HAKU U CBOMCTBA
2 [IpsmoyroiapHUK, poMO, KBaIpaT, UX )
MPU3HAKU U CBOMCTBA
9 [IpsmoyroiapHUK, poMO, KBaIpaT, UX )
IIPU3HAKU U CBOMCTBA
10 CpenHsisi TMHUS TPEYroJIbHUKA 1
11 CpenHsist TuHUS TPEyrojbHUKA 1
12 Tpanemnus. PaBHOOeApEeHHAS Tpamnenus, |
€€ CBOICTBA U MPU3HAKHU




Tpaneuus. PaBHoOenpennas Tpaneuus,

13 . 1
e€ cBOICTBA U MPU3HAKU
14 [IpssmoyromnbpHas Tpanenus 1
15 CpenHsis TMHUS Tpanenuu 1
16 Teopema Paneca 1
17 Teopema ®aneca 1
18 TeopeMa 0 IpOMOPLMOHATBHBIX OTPE3Kax 1
19 Teopema 0 MPONMOPLHOHAIBHBIX OTPE3KAX 1
20 LlenTp Macc TpeyroibHUKA 1
21 [leHTpaTbHO-CUMMETPUYHBIE (PUTYPBI 1
” KonTtponsHas pabora o Teme )
"YeTplpEXYyroJbHUKN"
” [TonoOue TpeyronbHUKOB, KO PUITHEHT 1
noao0us
24 [TogoGue TpeyrodbHUKOB, KOA(PHUITHEHT 1
noxoous
25 [Tpu3zHaku momodust TpEyroabHUKOB 1
26 [Tpu3Haku mMog00us TPEYTOILHUKOB 1
27 [Tpu3zHaku momodust TpEyroabHUKOB 1
28 [Tpu3Haku mMog00us TPEYTOILHUKOB 1
29 [TpuzHaku momodust TpeyroabHUKOB 1
30 [TpuzHaku momooOust TpEyroabHUKOB 1
31 [Tpumenenue mogo6ust P pelIeHUN 1
MPAKTUYECKHX 3a7a4
0 [Tpumenenne nogo0us PH pelICHUH 1

MPAKTUYCCKUX 3aaa4




[Tpumenenne nogo0us NpH pelICHUH

33 MPaKTUYECKUX 3a/1a4

34 [Tpumenenne nogo0us NpH pelICHUH
IIPAKTUYECKUX 3a7a4

35 [Tpumenenue mogooust P pelIeHUN
MPaKTUYECKUX 3a/1a4

36 [Tpumenenne nogo0us NpH pelICHUH
MPaKTUYECKUX 3a/1a4

37 BBenenne noHaTus npeodpazoBaHUs
no00us 1 MoT0OHBIX pUryp
KoHnTtponbHas pabota mo Teme

38 " "

ITomoOue

39 [Tonsarue mnomanu. CoiicTBa mionaaeu
reOMEeTpHUECKUX HUryp

40 [Tonsarue mnomanu. CoiicTBa mionaaeu
reOMeTpHUECKuX HUryp

A1 IMonsgrue mnomanu. CBolcTBa IIOMAAEH
reoMeTpudeckux puryp
[Ipocreiimme hopMymbl AJs TIIOMAAN

42 TPEyrojbHUKA, apajuierorpaMma, pomoa
U Tpanenun
[Ipocreiimme hopMysbl A TIIOMAAN

43 TPEyrojbHUKA, apajuierorpaMma, pomoa
U Tparnenun
[Ipocreiimume GopMyIIbl A5 TIIOIIAIN

44 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa

Y Tpareuuu




[Ipocreiimme hopMysbl AJs TIOMAAN

45 TpeyrojibHHKa, MapaienorpamMmma, pomoa
U Tpanenun
[Ipocreiimme hopMysbl AJs TIOMAAN

46 TPEyroJbHUKA, apajuierorpaMma, pomoa
U Tpanenun
[Ipocreiimue GopMyIIbl A1 TIIOIIAIN

47 TPEyrojbHUKA, apajuierorpaMma, pomoa
U Tpanenun
[Ipocreiimue GopMyIIbl A5 TIIOIIAIN

48 TpeyrojibHHKa, Mapajienorpamma, pomoa
U Tpanenun
[Ipocreiimue GopMyIIbl A1 TIIOIIAIN

49 TpeyrojibHHKa, MapaienorpaMmma, pomoa
U Tpanenuu
[Ipocreiimme hopMymbl AJs TIIOMAAN

50 TPEyrojbHUKA, apajuierorpaMma, pomoa
U Tpanenun

51 [Tnomaau monoOHBIX Guryp

52 [Tnomaau mogoOHBIX HUryp

53 [Tnomaau monoOHBIX Guryp

54 KoHnTtponbHast paborta mo Teme
"IInomans"

55 Teopema [Tudaropa

56 [Ipumenenue Teopemsl [Tudaropa npu
peLIeHUN PaKTUYECKHX 3a/1a4

57 [Ipumenenue Teopemsl [Tudaropa npu

PEIICHUHU IMPAKTUYCCKUX 3ada4




[Tpumenenne Teopems [Iudaropa npu

58 PEILICHUH MPaKTUYECKUX 3a1a4

59 [Tpumenenne Teopems [Iudaropa npu
pELIEHNH IPaKTUYECKUX 3a]a4

60 [Ipumenenue Teopemsl [Tudaropa npu
PELICHNH MPaKTUYECKUX 3aa4

61 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE

62 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 [IponopiimoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE

64 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYrOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYrOJIbHUKE

66 [IponopiimoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE
CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC

67 OCTpOroO yrjla NpsSIMOYTOJbHOTO
TPEYroJIbHUKA
CuHyC, KOCHHYC, TAHT'€HC U KOTaHT'€HC

68 OCTpOroO yrjla NpsSIMOYTOJbHOTO
TpPEYrojbHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

69 OCTpPOr0 yria MpsMOYTroJIbHOTO

TPEYroJIbHUKA




Tpuronomerpudeckue GyHKINU YTIIOB B

70 30° 45°u 60° !

71 Tpuronomerpuueckue GyHKIINH YTIIOB B )
30°, 45° u 60°

7 KoHnTtponbnas padota mo teme "Teopema |
[Tudaropa u Havana TpuroHomeTpun"

73 Brniucannble 1 HEHTpaJIbHbBIE YIJIBI 1

74 Brnucannblie 1 IeHTpaibHbBIE YTIIbI 1

75 Brniucannble 1 HEHTpaJIbHbBIE YIJIBI 1

76 Brnucannblie 1 IeHTpaibHbBIE YTIIbI 1

77 Yron Mexay KacaTeJIbHOM U XOpJ0il 1

78 Yrois Mexay KacaTeJIbHOU U XOpJAOU 1

79 Yrael Mexay XOpAaMu U CEKYIIUMU 1

80 VYTIbl MEXAY XOpAaMHU U CEKYIIUMU 1

21 Bnmcannbie n onycaHHEIC |
YeThIPEXYTOJTbHUKHI

%) Brmcansbie 1 onEICaHHBIC )
YETBIPEXYTOJIbHUKHU

23 CBolicTBa M IPU3HAKH BITMCAHHOTO )
YEeTBIPEXYTOJIbHUKA

%4 CBolicTBa M PU3HAKH BITMCAHHOTO |
YeThIPEXYTOJIbHUKA

25 CBoiicTBa U MPU3HAKU BIIMCAHHOTO )
YETBIPEXYTOJIbHUKA

26 CBolicTBa M MPU3HAKH BIMCAHHOTO )

YEeTBIPEXYTOJIbHUKA




B3anMHOe pacnonoxeHue 1Byx

87 .
OKpYKHOCTEH
28 B3anMHOe pacnonoxeHue 1Byx
OKPYKHOCTEH
89 Kacanue okpyxHOCTEM
90 Kacanue okxpyxHocTeit
o1 OO61ure KacaTelbHbIE K IBYM
OKPYKHOCTSIM
KonTponpHas padora o Teme "YTisl 1
92 YETBIPEXYTOJIbHUKH, CBSI3AHHBIE C
OKPYKHOCTBIO"
[ToBropenue u 0600mmenue. Permenne
93 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXITY
pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Permenne
94 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600IeHNE. Permenue
95 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
96 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pa3TUYHBIMU TEMaMHU Kypca
[ToBropenue u 06o0mmenue. Pemmenne
97 3a[a4, WUTIOCTPUPYIOLINX CBA3U MEXKITY

pa3TUYHBIMU TEMaMHU Kypca




[ToBropenue u 0600mmenue. Permenne
98 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pa3IUYHBIMU TEMaMHU Kypca

[ToBropenue u 06o0mmenue. Permenne
99 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXITY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 0600IeHNE. Permenue
100 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXITY
pa3IMYHBIMU TEMaMH Kypca

101 HroroBast koHTpoIbHAs paboTa

[ToBropenue u 0600mmenue. Permenne
102 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXTY

pa3TUYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CuHyc, KOCHHYC, TaHTeHC YIJioB oT 0 10
180°

OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO

DopMyIIbI IPUBEACHUS

DopmyJibl IPUBEACHUS

Pewmenue tpeyronbHukoB. Teopema
KOCHHYCOB

Pemenue TpeyronpaukoB. Teopema
KOCHHYCOB

TeopeMa cuHyCcOB

TeopeMa cuHyCcOB

Pemenne npaktuyeckux 3anad ¢
HCIIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U
TEOpPEMBI CHHYCOB

10

Pemenne npakTudeckux 3anad ¢
UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

11

Pemienne npakTudeckux 3anad ¢
UCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB




Pemenne npakTudeckux 3anad ¢

12 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB
Tpuronomerpuueckue GOPMYIbI IS

13 IIJIOLAU TPEYrOJIbHHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl JIst

14 IIJIOLAU TPEYrOJIbHHUKA,
napajuieJorpaMma
Tpuronomerpuueckue GopMyIbl JIst

15 TJTOIIAAN TPEYroJIbHUKA,
napajuieraorpamma
Tpuronomerpuueckue GopMyIbl ISt

16 TJTOIIAAN TPEYroJIbHUKA,
napajuieiaorpamma

17 ®opmyina ['epona

18 ®opmyina ['epona

19 ®opmyina ['epona

20 dopMyna IIOMAIH BBITYKIOTO
YEeTBIPEXYTOJIbHUKA

)1 ®opMyna IIOMAH BBITYKIOTO
YeThIPEXYTOJIbHUKA

” KonTtponsHas padora no teme "Pemenne
TPEYroJIbHUKOB"

” Xoppl ¥ TOI00HBIE TPEYTOJBHUKH B
OKPY’KHOCTH

24 Teopema 0 mpou3BEAECHUN OTPE3KOB XOP/I

25 Teopema 0 mpOU3BEAECHUN OTPEZKOB XOP/I




TeopeMbl 0 MPOU3BEIEHUH OTPE3KOB

26 1
CEKYILUX

7 Teopembl 0 TPOU3BEACHUH OTPE3KOB )
CEKYILUX

28 Teopema 0 kBagpaTe KacaTeJabHON 1

29 TeopeMa 0 KBajpaTe KacaTeabHOU 1

30 Teopembl UeBsl 1 MeHnenas 1

31 Teopemsl UeBbl 1 MeHenast 1

32 Teopembl UeBsl 1 MeHnenas 1

33 [TonsTue o romoTeTHN 1

34 KonTtponbnas padora mo teme "[logodue 1
TPEYroJIbHUKOB"
YpaBHeHUE NPSIMOI Ha MIIOCKOCTH.

35 YrnoBoi ko3P PUIMeHT u CBOOOTHBIHN 1
YJIeH, UX T€OMETPUUECKUNA CMBICTT
YpaBHEHHE NPSIMOI Ha IJIOCKOCTH.

36 YrnoBoi ko3P PUIMeHT u CBOOOTHBIHN 1
YJIeH, UX T€OMETPUUECKUNA CMBICTT

37 [TapanyienbHOCTh U NEPHEHAUKYISIPHOCTH )
OPAMBIX (Yepe3 yriioBoi KO3 PHUIIHEHT)

38 YpaBHEHUE OKPYKHOCTHU 1

39 HaxoxneHnue nepecedyeHu OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATaX

40 HaxoxneHnue nepece4eHu OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATaX

A1 dopmysa pacCTOSHUSI OT TOUKH J10 1

PAMOM




[Inomane nmapamienorpamMmma B

42 KOOpPJIMHATAX, TIOHITHE 00
OPUEHTUPOBAHHOM TIOIIAIN
[IpumeHeHne MeTo1a KOOPAUHAT B

43 [IPaKTUYECKU-OPUECHTUPOBAHHBIX
FEOMETPUUECKUX 3a7adax

44 KoHnTtponbHas padota mo teme "Merton
KoopauHat"

45 BekTopsbl Ha mIocKOCTH
CroxxeHue ¥ BBIUUTAaHUE BEKTOPOB —

46 IIpaBUjIa TPEYTrOJIbHUKA U
napajuiesorpaMma
CrnosxeHue U BBIYMUTaHUE BEKTOPOB —

47 IIpaBUjIa TPEYTrOJIbHUKA U
napajuiesorpaMma

48 YMHOKEHHE BEKTOpA HA YUCIIO

49 Koopaunats! BekTopa
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

50 YMHOKE€HHE BEKTOpA Ha YKCJIO B
KOOpAMHATaX
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

51 YMHOKE€HHE BEKTOpA Ha YKCJIO B
KOOpAMHATax

57 [Ipumenenne BeKTOpPOB B (pusmKe, IECHTP
Mmacc

53 [TonsiTue o 6a3uce (Ha MIOCKOCTH).

PaznoxxeHust BEKTOPOB 10 6a3uCy




[TonsTHe 0 6a3uce (Ha MWIOCKOCTH).

>4 PaznosxeHnust BEKTOpOB 1Mo 6a3ucy

55 [TonsTHe 0 6a3uce (Ha MWIOCKOCTH).
Paznoxxenust BEKTOPOB 10 6a3UCy
CkanspHoe Mpou3BeICHUE BEKTOPOB,

56 T€OMETPUUYECKUN CMBICIT U BBIPAKEHUE B
JIEKapTOBBIX KOOpAUHATAX

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CxkansipHoe Mpou3Be/ICHUE U
IPOEIIMPOBAHUE

59 [IprMeHeHne CKaIsipHOrO MPOU3BEICHUS
BEKTOPOB ISl HAXOXKICHUSI ITUH U YTJIOB

60 [IpumeHeHHe CKaISIPHOTO POU3BEACHUS
BEKTOPOB ISl HAXOXKICHUSI TUH U YTJIOB

61 [IpumMeHeHHe CKaISIPHOTO IPOU3BEACHUS
BCKTOPOB I HAXOXKACHUA JJINH U YTJIOB

2 Pemenune reomeTpruueckux 3aaad ¢
MOMOIIbIO CKAISIPHOTO MPOU3BEICHUS

63 Pemenue reomerpuyeckux 3aaad ¢
MOMOIIbIO CKAISIPHOTO MPOU3BEICHUS

64 KontponsHas pabora o teme
"Bextops!"

65 [TpaBuiIbHBIE MHOTOYTOJIbHUKH,
BBIUMCJIEHHE UX DJIEMEHTOB

66 [IpaBuIbHBIE MHOTOYTOJIBHUKH,

BBIYHMCIICHHUEC UX 3JIEMCHTOB




HpaBI/IJ'H:HInle MHOT'OYT'OJIbHUKH,

67 BBIUMCJIEHHE UX DJIEMEHTOB !

68 [IpaBunbHBIE MHOTOYTOJILHUKH, )
BBIYHCIICHUE UX AJIEMEHTOB

69 Yucno m v ayiMHa OKPY>KHOCTH 1

70 Yucno m ¥ 11MHa OKPYKHOCTH 1

71 JmuHa 1yru OKpy>KHOCTH 1

72 JlnvHa 1yru OKpyKHOCTH 1

73 Paanannas mepa yria 1

74 Panuannas mepa yrna 1

75 [Tnomane Kpyra v €ro 3J€MEHTOB 1
(cexTopa u cerMeHTa)

76 [Tnomanpe Kpyra v €ro 3J€MEHTOB 1
(cexTopa u cermeHTa)

77 [lnomane Kpyra u €ro 3JIEMEHTOB 1
(cexTopa u cerMeHTa)

73 Brrunciienue nepuMeTpoB M IIIOMIAAEH |
buryp, BKIIOYAONIUX dJIEMEHTHI Kpyra

79 Brrunciienue nepuMeTpoB M IIIOMIAAEH |
¢buryp, BKIIIOYAIOLIUX 3JIEMEHTHI Kpyra

20 KonTponsnas no teme "Jlnuna 1
OKpPY’XKHOCTH M ILTOIaAb Kpyra"

81 LenTpasibHasi cCHMMETpUS 1

82 LeHTpanbHO-CUMMETPUYUHBIE (UTYPHI 1

83 IToBopoT 1

84 OceBas cuMMeETpUst 1




Durypsl, CHMMETPUYHBIE OTHOCUTEIBHO

85 .
HEKOTOPOH ocH

86 [TapannenbHblil nepeHoc

87 ITousgaTue ABMKEHMUS U €TI0 CBOMCTBA

88 PaBenctBo ¢puryp

29 [IposiBneHus: CAMMETpPUU B IPUPO/IE,
YKUBOIHCH, CKYJIBIITYpE, apXUTEKType

90 Komnosunuu neuxenuit (mpocrenime
IPUMEpHI)
[ToBTOpenue u 06001IeHNE. Permenue

91 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXTY
pPa3TUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600IeHNE. Permenue

92 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pPa3TUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600IeHNE. Permenue

93 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pa3TUYHBIMU TEMaMHU Kypca
[ToBropenue u 0600mmenue. Pemenne

94 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXTY
pa3TUYHBIMU TEMaMHU Kypca
[ToBropenue u 0600mmenue. Permenne

95 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEKITY
pPa3TUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600IeHNE. Permenue

96 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY

PAa3IMYHBIMU TCMAMH KypcCa




[ToBropenue u 0600mmenue. Permenne
97 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pa3TUYHBIMU TEMaMHU Kypca

[ToBropenue u 06o0mmenue. Pemenne
98 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXITY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 0600IeHNE. Permenue
99 3a/1a4, WJUTFOCTPUPYIOLIUX CBS3U MEXITY
paSJ'II/I‘-IHBIMI/I TEMaMHUu Kypca

[ToBTOpenue u 0600IeHNE. Permenue
100 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEXKITY
pa3IUYHBIMU TEMaMHU Kypca

101 HroroBast kKoHTpoOIbHAs paboTa

[ToBropenue u 0600mmenue. Permenne
102 3a/1a4, WUTIOCTPUPYIOUIUX CBSI3H MEXKY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

LOC MOA LWWKOA






