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HOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OJWMH M3 OCHOBHBIX pA3JEiiOB IWIKOJbHOW MaTEMaTHKH,
UMEIOIUI CBOEH 1IENbI0 00ECTICYNTh M3YYCHHE CBOMCTB M pa3MepoB QUryp, ux
OTHOLICHWHA W B3aUMHOE PACIOJIOKCHHE, ONUPACTCI HA  JIOTHYECKYIO,
JOKA3aTeNbHY0 JIMHUAK. LI[EHHOCTh M3yYeHUsl TEOMETPHHA HA YPOBHE OCHOBHOTO
o0uiero 00pa3oBaHus 3aKITIOYAETCS B TOM, YTO OOYYarOIIUICS YUUTCS MPOBOAUTH
JOKA3aTENbHbIE PACCYKIEHUS, CTPOUTD JIOTUYECKUE YMO3AKITIOUCHHUS, T0KA3bIBATh
UCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOAMTH
paccyKIE€HUsT «OT MPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
(dbopMmynupoBarth o00paTHble YTBEpkKAcHUS. (Oco00€ 3HAYCHUE JOKa3aTebHas
JIMHHSI UIMEET AJIs1 yIITyOJIEHHOTO U3yUYEHUSI MAaTEMATHKH.

Llenbro U3ydeHUsl TEOMETPUM SIBIISIETCS MCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IPU PEIIEHUN KaK MAaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3a]a4, BCTPECUAKOLINXCS
B peasbHON ku3HU. OOy4vawlmics JODKEH  HAYYUThCS — ONPEACIATH
TEOMETPUYECKYIO (UTYyPy, ONMCHIBATH CJIOBAMH YEPTEXK WIM PHCYHOK, HAWTH
IIOMIAAb  3€MEIBHOTO0  YYacTKA, PACCUMTHIBATE  HEOOXOOUMYKO  JUIMHY
ONTOBOJIOKOHHOTO KaOeNsl Wik TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOWMIIS.
OTOMY COOTBETCTBYET BTOpAs, BBIUMCIIMTEIbHAS JIMHUS B MU3YUYCHUU T€OMETPHUU.
[Ipn pemeHnMH 3a1a4 MPAKTUYECKOTO XapakTepa OOydarOIUiicss YUUTCS CTPOUTH
MAaTEMaTHUYECKAE MOJCIW  PEABbHBIX JKU3HEHHBIX CUTyaluuid, MPOBOJWTH
BBIYKCJICHHS W OLICHUBATh aICKBATHOCTh MOJIYYEHHOTO PE3YJbTara.

Oco0eHHOCTh YUEeOHOTO Kypca yriayOa&éHHOTO U3YUYCHHSI TE€OMETPUHM COCTOMT
B TOM, YTO OOYYAKOLIMECS HE MPOCTO 3HAKOMSTCS C ONMPEACTEHHBIMA MOHATHIMH, a
YBEPEHHO OBJIAJEBAOT UMH. CYIIECTBYIOIIME TEMBI MTPOrpaMMbl 0a30BOrO Kypca
rEOMETPUU U3Yy4aroTCs Ha 0oJiee TiTyOOKOM YPOBHE, a 00yvarouuecs mpuoOpeTaroT
YMCEHMSI, TOMOTaIIUe MM YBEPEHHO MPUMEHSATH CBOM 3HAHUS HE TOJBKO B
MAaTEMATHKE, HO U B CMEXKHBIX MPEAMETAX, MPEXKAE BCEro Pu3nke u nH(POpMaTuke,
a TaKKE MOJIb30BATHCS TOJYYCHHBIMU 3HAHUSMH TPUA PELICHUH NPAKTHYECKUAX
3a/1ad.

CornacHo yueOHOMY mIaHy B 7-9 Kiaccax W3y4yaeTcs yriyOnéHHbIN
yueOHbBINA Kypc «['eOMeTpHsDy, KOTOPBIHA BKIIFOUAET CIICIYIOIIAE OCHOBHBIE PA3ACTIbI
conepkanus:  «Hawama  reomerpum»,  «TpeyronbHukn»,  «OKpPY>KHOCTBY,
«UeTbipéxyroabHUKNY, «Ilogoduey, « MeMEeHThl TPUroHOMETpum», «Ilmomanm», a
Takxke «Meron koopauHar, «Bektops», «IIpeobpa3oBaHus IIIOCKOCTIY.

Ha wm3yuenne yueOHOro kypca «l'eomerpusi» orBomutcs 306 yaco: B 7
knacce — 102 yaca (3 vaca B Hezeno), B 8 kimacce — 102 vaca (3 yaca B HEAEINIO), B
9 kimacce — 102 4Jaca (3 yaca B HEJIEIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Hauvana reomerpuu

Hcropuss BO3HUKHOBEHMS M Pa3BUTHS reoMeTpud. HavanbHbele MOHSATHSA
reomeTpud. Touka, mpsMas, OTPe30K, Jyd. lloHsaTMe 00 akcuome, Teopeme,
JIOKA3aTEeIbCTBE, ONPEACTICHUU.

B3anMHOE pacnonoxeHue ToYek Ha npsaMoi. M3mepeHue IMHBI OTPE3Ka,
PacCTOSTHUE MEKIY TOUKAMM.

ITonymiockocte u  yroj. Bunasl yrimos. HW3MmepeHwe BenmW4YWH — YIVIOB.
BeprukanbHble U1 CMEKHBIE YIUIBL [lapamienbHble U NEPIEHAMKYISPHBIE TIPSAMBIE.
PaccrosiHre OT TOUKHM 10 IpsAMOK. buccekTpuca yria.

Jlomanas. Buael omansix. JliinHa jtomaHoi. MHOroyrojiisHukH. Ilepumerp
MHOTOYTOJIbHUKA. [TOHATHE O BBIYKIIBIX U HEBBITYKIIBIX MHOTOYTOJIBHUKAX.

[lepBuyHbIE TPEACTABIEHUS O PABEHCTBE (QUIYP, HX PaACHOJIOKEHUM,
CUMMETPHH.

IIpocreiinme nocrpoeHus. MHCTpyMEHTHI U1 U3MEPEHUN U TOCTPOCHUIA.

TpeyroasHuKH

Buapl TpEyroJbHUKOB. OCTPOYTOJIBHBIE, NMPAMOYTOJIBHBIE, TYNOYTOJIBHBIE,
paBHOOCIPEHHBIC, PABHOCTOPOHHWE. MeauaHa, OWUCCEKTpHCa M BBHICOTA
TPEYTOJIbHUAKA.

PaBeHCTBO TpeyroJbHUKOB. lIepBbIi W BTOPOM TNPU3HAKA PABEHCTBA
TPEYTOJbHUKOB. PaBHOOEApPEHHBIE TPEYrOJIBHUKM M WX CBOicTBa. [lpH3Hak
PaBHOOEAPEHHOTO TPEYTOJAbHUKA. TPETHil MPU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CoOOTHOIIEHUST MEXAY CTOPOHAMH W YIJaMu TPeyrojibHuka. HepaBeHCTBO
TPEYrojbHUKa. HepaBeHCTBO O TIMHE JTOMAHOA.

Cummerpuunbie  purypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
[Tpumepel CHMMETPUH B OKPY>KAKOLIEM MUE.

IHHapaanenbsHbie npsivbie. CyMMa yIrjiOB MHOTOYTOJIbHUKA

[TapamiensHOCTE NPSAMBIX, HCTOPUYECKME CBEACHUS O MOCTyJare EBkimaa u
0 poau JIoOaueBCKOTO B OTKPBHITUM HEEBKJIMIOBOM reoMmerpuu. CBOKHCTBA H
MPU3HAKU NAPAIIENBHBIX MPsAMbIX. CyMMa yIiioB TPEYroJIbHUKA. BHENIHUE yIIIbI
TpeyroyibHuKa. CyMMa BHYTPEHHHMX VIJIOB MHOTOYIOJIbBHMKA M CyMMa BHEIIHHUX
VITIOB BBIMYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHbIE TPEYroJIbHHUKH

[Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJBHUKOB. llepneHmmkyssip u
HakJIOHHasA. CBOMCTBO MEAUAHBI MPAMOYTOJIBHOTO TPEYTOJIBHUKA, MPOBEAEHHON K
TUNOTEHy3€. [IpAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM B 30°.

OKpy:KHOCTH



[ToHATMSA OKPY>KHOCTH M Kpyra. DJIEMEHTBI OKPYXXHOCTH M KpPyra: LIEHTP,
paanyc, JUaMeETpP, XOpJa, UX CBOWCTBA. B3auMHOE pacHOIOKEHUE OKPY>KHOCTH U
npsamoil. KacarenpHas M Ccekywias K OKPY>KHOCTH. OKPY)KHOCTb, BIIMCAHHAA B
yroi. [Ipocreiiime nocTpoeHus ¢ TOMOILBIO LUPKYJIA U JIMHEHKH.

I'eomeTpHYeckue MecTa TOYEK

[ToHaTHE O rEOMETPUUYECKOM MecTe TOYEK. [IpuMepsl reOMETPHYECKUX MECT
TOYEK HA IUIOCKOCTH. brUCCeKTprca yriia U CEpeANHHBIN NEPNEHANKYIIAP K OTPE3KY
KaK T€OMETPUYECKME MecTa TOueK. ONMCaHHas OKPYKHOCTb TPEYTOJIbHUKA, €€
LEHTP. MeToa reOMETPUYECKUX MECT TOYEK ITPU PELIEHUU TEOMETPUYECKUX 3a1a4.

IHocTpoenus ¢ MOMOIUBLIO UPKYJIA U JIHHEHKH

Hcropnueckue ceneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOCHUH, STambl
3aJa4M Ha MIOCTPOCHUS, PEIICHUE 3a4a4 Ha IOCTPOCHUE IIUPKYJIEM U JIMHENKOM.

8 KVIACC

YerbIpéxyroJbHHKH

[TapanmnemorpaMm, €ro mNpu3HAKKM W CBOMCTBA. [IpsMOyrosbHUK, pPoOMO,
KBaJpaT, UX NMpU3HAKW M cBokcTBa. Tpanenus. PaBHoOeapeHHas Tpaneums, €&
cBOiCTBA M nipu3HaKu. [IpsMoyronbHas Tpaneuus. CpenHss JIMHUS TPACLUu.

CpenHsst TMHUS TPEYroJbHUKA. METOn yIBOECHUS MEIWaHbl TPEYTOJIbHHUKA.
Teopema 0 mepeceyeHnn MEIUAaH TPEYTOIbHUKA.

Teopema @aneca, Teopema O MNPONOPUMOHAIBHBIX OTpe3kax. Teopema
BapuHbOHa [Tl TPOU3BOJIBHOIO YETHIPEXYTOIBHUKA.

LleHTpaTbHO-CUMMETPUYHBIC (PUTYPBI

Hoxo6ue

[TonoOue TtpeyroapbHukoB, kKod(duimeHt mnoaodus. IlpusHaku mnoa00us
TPEYroJabHUKOB. [lpumeHeHne mogo0usi TpU PEIICHUH TE€OMETPUYECKUX U
MPAKTUYECKUX 3aa4.

IL1omaan

[Tonstue o momanu. CBOWCTBA IIOMIAACH TIEOMETPUUYECKHX (PUTYD.
[Tpocreiimme Gpopmysibl AJIs MIOMAAN TPEYTOJIbHAKA, MapayieiorpaMma, pomoa u
Tpaneuuu. [nomanm nogoOHeIX puryp. OTHOLWIEHUE TOMAACH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema I[Iudaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemieHun
MPAKTUYECKUX 3aaY.

JIeMEHThI TPUTOHOMETPHUH

CHHYC, KOCHHYC, TaHI'€HC W KOTAHIE€HC OCTPOro yria MNpsAMOYTOJIBHOTO
TpeyrojapHuKa. Tpuronomerpuueckue G¢QyHkuuu yrioB B 30°, 45° u 60°.
[TponopuMOHAIBHBIE OTPE3KU B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYyroJIbHUKH, CBA3aHHbIE ¢ OKPYKHOCTBHIO



BrnycaHHble M LEHTPAIbHBIE VIJIBI, VIOl MEXKAY KacarelbHOW W XOpIOW.
YIiel MEXKAY XOpJaMH M CEKYLIUMU. BHucaHHbIE W ONMMCAHHBIE OKPY)KHOCTH
TPEYTOJIbBHUKA M YETBIPEXYroapHUKU. CBOWCTBA M NPHU3HAKA BIIMCAHHOIO
YETBIPEXYTOJIbHUKA. B3auMHOE pacnoyiooKeHWe [BYX OKpY)KHOcTel. Kacanue
OKpY>KHOCTEH. O0IME KacaTeabHbIE K ABYM OKPYXKHOCTSIM.

9 KVIACC

Pemienne TpeyrojbHUKOB

Cunyc, kocumHyc, TaHrenc yrmos ot 0° pmo 180°.  OcHOBHOE
TPUTOHOMETPUUECKOE  TOXKIAECTBO. @opMmysibl  TIpuBEAcHUs.  Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Permenue
MPAKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Peienue 3anad reoMeTpuyYECKON ONTUKH.

TpuronomeTpuueckue  QOopMyasl Ui IUIOLMIAAM  TPEYTOJIbHUKA,
napajienorpamma, pomoOa, tpanenuu. ®dopmyna I'epona. dopmyna miomanm
BBIITYKJIOTO YETHIPEXYTOJIBHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYTrOJBHUKA B  OKPY)KHOCTH. Teopema o
MIPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O MPOM3BEACHHHM OTPE3KOB CEKYIIMX,
TEOpeMa O KBaapare kacarenbHOH. [IpuMEeHEeHHe pU PEIICHUH FEOMETPUUYECKHUX
3ana4. Teopembl UeBbl 1 Menenad. [loHaTHE 0 TOMOTETHMN.

MeTtoa koOpaAuHAT

VYpaBHEHHE MPsAMOM Ha TUIOCKOCTH. YTJIOBOH KO3(D(OUUIMEHT W CBOOOIHBIN
YJIEH, WX TEOMETPUYECKHM CMBICH. [lapamienbHOCTE W MEPNEHAUKYISIPHOCTD
OPSIMBIX (Yepe3 yraoBoi KO3(QUIUEHT).

YpaBHEHHE OKPYKHOCTH. HaXoKaeHue MepeceyeHuil OKpPYKHOCTENR W
NPAMBIX B KOOpauHartax. dopMyna pacCTOssHUS OT TOYKKA A0 MPAMOM. llnomans
napajuieorpaMMa B KOOPAMHATAX, TMOHATHE 00 OPHUEHTHPOBAHHOW IMJIOINAIH.
[IppuMeHeHrne METOIa KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPHUECKUX
3a1a4ax.

Bekropsl

Bekropel Ha mIOCKOCTH. CJO0KEHME W BBIYATAHHUE BEKTOPOB — IIPaBHIIA
TPEYTOJIbHUKA U NAapaJIenorpaMma. Y MHOXKEHUE BEKTOPA Ha uucio. KoopauHarsl
BeKTOpa. CJIOXKEHUE W BBIYMTAHUE BEKTOPOB, YMHOXKEHUE BEKTOPA HA YMCIO B
KooparHarax. [[pumeHeHre BEKTOPOB B PU3UKE, LIEHTP Macc.

[Tonstue o Oaszuce (Ha IMIOCKOCTH). PasoskeHHs BEKTOPOB MO Oasucy.
CKaJsIpHOE TIPOM3BEACHUE BEKTOPOB, MEOMETPUUECKUI CMBICT W BBIPAKCHUE B
JEKApPTOBbIX KoopauHaraX. JucTpuOyTMBHOCTH CKAISPHOIO MPOU3BEACHHUSL.
CkalsipHOE  NPOM3BEACHUE M MPOCUUPOBAHME. [IpUMEHEHME CKaJIAPHOTO



MPOU3BEACHUSA BEKTOPOB JUId HAXOXKIEHWSA JUIMH W yIoB. Pemenue
FEOMETPUYECKHX 32124 € MOMOIIBIO CKAJIAPHOTO MPOU3BEACHUS.

JIVINHA OKPYKHOCTH M IUIOLIAAb Kpyra

IIpaBunpHBIE MHOTOYIOJBHUKHA. JImMHA  OKpY>KHOCTH. I panycHas #
pagvaHHas Mepa yrila, BBIYHCICHWE UIMH Iyr OKpy»KHOcTed. [lmomans kpyra,
CEKTOpa, cermenTa. Mlctopuueckue cBeACHUs 00 N3MEPEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAN Kpyra.

JIBH:KEeHM S TTIOCKOCTH

LlenTpanbras cummeTpus. LleHTpanbHO-cuMMeTpuuHbie Gurypsl. [10BOpoT.
OceBag cummerpus. DOUrypel, CUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOM OCH.
[TapannenpHblil NEPEHOC.

[TonsTue nABWKEHWMS W €ro cpoicTBa. PaeeHcTtBo ¢Quryp. IlposiBicHus
CUMMETPUA B MPUPOLE, >KUBOIMCH, CKYJIBITYpe, apXutekrype. Kommosuuuu
IOBW>KCHUMN (pocTeinue npumepsl). [[puMEHEHHE B TEOMETPHUECKHAX 331a4aX.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «(I'EOMETPHSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHUS NPOrPpaMMbl IO MAaTeMaTUKE
XAPAKTEPUSYIOTCS B YACTH:

1) naTprHOTHYECKOr0 BOCIIUTAHHS

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON
MATE€MAaTUKU, LUEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSM  POCCUHCKHX
MaTeMaTHKOB M POCCHICKON MaTeMaTUYECKOM IIKOJIBI, K HCIOJIB30BAHUAIO JTHX
JOCTUKEHHIA B PYTHX HAYKAX W MPUKIAAHbIX chepax;

2) rpa)KaIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKMX OCHOBAaX (PYHKIIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SABJICHHM, MPOLEAYP TPAXKIAHCKOrO OOIIECTBA (HAPUMED,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHECHHUEM JOCTW)KCHUM HAYKH, OCO3HAHMEM BAaYXHOCTH
MOPATbHO-3THYECKUX MPUHIMUIIOB B AEATEIBHOCTH YYEHOTO,

3) TPYA0BOT0 BOCIIUTAHHUS:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMATUYECKON HAINPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATBbHOM
JESATEIbHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHA, OCO3HAHHBIM BBIOOPOM W
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPAM 00Pa30BaHUs U KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

CHOCOOHOCTBED K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKAX OOBEKTOB, 3aJa4, PCIICHWH, PacCyXIACHHNA, YMECHUIO BHUICTH
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHocTeli HAyYHOT 0 MO3HAHMS

OpUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YEIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHUYECKONH HAyKW Kak cQepel 4YEI0BEUECKOH
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIMBUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHUYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMM MCCIIEI0BATENBCKOMN NEATENBHOCTH,

6) ¢dusnyeckoro BOCHHUTAHHS, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLMOHAJIBHOI0 0J1arONOyYHUst:



TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYCCKUE 3HAHHMS B HMHTEpPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0pa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHH W OTABIXA, peEryjspHas (u3nyecKas
AKTUBHOCTH), C(OPMHUPOBAHHOCTHED HAaBBIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPY KAroUIEH Cpeabl, IMIaHUPOBAHUS TOCTYNKOB M
OLICHKH WX BO3MOXHBIX TIOCJICACTBUH sl OKPYXKAMOWIEH CPEeabl, OCO3HAHUEM
r100AIBHOTO XapaKTepa 3KOJOTHYECKUX TPOOIEM U MyTEH X PEIIEHUS,

8) ajanTtanun K M3MEHSIOIUMCS YCJIOBHSAM COLUAIBHONH W NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTh, B TOM YMCIIE
YMECHHUE YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, (POPMYJIHpPOBATH WUIEH,
NOHATHUS, TUIOTE3Bl 00 OOBEKTAX W SBJICHUSX, B TOM UYMCJIC PAHEE HEM3BECTHBIX,
0CO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHWH M KOMIETEHTHOCTEH, MIIAHUPOBATh
CBOC pa3BUTHC;,

CHOCOOHOCTBKD ~ OCO3HABaThb  CTPECCOBYK)  CHUTYAlMIO, BOCHPUHHMATH
CTPECCOBYI) CHUTYALIMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHAMACMbIE PEIICHUST W ACHCTBHS, (OPMYJIMPOBATH W OLICHUBATH PHUCKH W
NOCTEACTBHS, POPMHUPOBATH OMBIT.

METAIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare 0CBOSHHMS MPOrpaMMbl TI0O MaTeMaTUKe Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus y o0ydaromierocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKkTepU3YIOLIUEeCs OBIIAJICHUEM YHUBEPCATbHBIMU
MO3HABATE/IbHBIMM ~ JICHCTBUSMHU,  YHUBEPCAIBHBIMH  KOMMYHHUKATUBHBIMHU
JCHUCTBUSIMHM U YHUBEPCATBHBIMU PETYISTUBHBIMM JCHCTBUSMHU.

Io3HaBaTe/IbHBbIC YHUBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble Jlornyeckne aeicTBUA:

BBISIBJISITh M XAPAKTCPU30BATh CYIICCTBEHHBIC NMPU3HAKHM MATEMATHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOWIEHWHA MEXIy TMOHATUIMH, (HOPMYIUPOBATH
ONPENEIICHNS MOHATHNA, YCTAHABIMBATL CYLIECTBCHHBIN MPU3HAK Kiaccu(ukamnuu,
OCHOBaHMS J1j1s1 000OIICHHS M CPABHECHHMSI, KPUTEPUU TPOBOIMMOIO aHAIN3a,



BOCIIPUHUMATh,  (QOPMYyJMpPOBaTb W  MPeOoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBJISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIIararb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUNIA,

JIeNIaTh BBIBOABI C MCIHOJb30BAHWEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3AKIHOYCHHNA, YMO3AKIIFOUEHUH M0 aHAJIOTHH,

pa3dupaTth OKa3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHHUN (MPSAMbIE U OT
OPOTUBHOIO), TMPOBOJUTH CAMOCTOSATENBHO JIOKA3aTEIbCTBA MATEMATHYECKHAX
(haKTOB, BBICTPAMBATH APrYMEHTALMWIO, NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MATEMATUYECKOM WMHIAYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKICHUS,

BbIOMpaTh Crmoco0 pelicHuss ydeOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ Yy4ETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).
ba3oBbie ucciaenoBarebckue 1elicTBUS:

UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(GopMymupoBaTh  BONPOCHI,  (PUKCHPYIOIIME  MPOTUBOpPEUME,  Npoldiemy,
CaMOCTOSITENIbHO YCTAHABIIMBATh MCKOMOE W JAaHHOE, (POPMHPOBATH TUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UILINIO, MHCHHUE,

OPOBOANTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OSKCIICPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHWUIO OCOOCHHOCTEH MAaTreMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKAY COOOM;

CaMOCTOATELHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBECAEHHOTO  HAOMIOACHMS,  MCCICAOBAHWSA, OSKCIICPUMEHTA, OLECHUBATH
JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB, BEIBOJIOB U OOOOIICHHI;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ napopmanueii:

BBISIBJISITH  HEAOCTATOYHOCTh M M30BITOYHOCTH MH(POPMALMH, JaHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOMpAaTh, AHAIM3UPOBATh, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM NIPEICTABICHHUS,

BBIOMpPaTh (popmy mpenactaBiaeHuss WHOpPMAIMM W WIIIOCTPUPOBAThH
pelacMbIe 331a41M CXEMaMHK, JuarpaMmmMamMu, HHOM rpagukoil u nx KOMOMHAMSMU;

OLICHWBATh HAAEKHOCTh MH(POPMALMK MO KPUTEPHSIM, MPEMTOKECHHBIM WA
c(OPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBHS:



BOCIIPUHUMATh U (POPMYJIHPOBATE CY>KICHHUS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMA - OOIIEHMS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PCHHS B
YCTHBIX M MUCBMEHHBIX TEKCTAX, JABaTh MOSCHEHWS IO XOAY PCLICHUS 33Ja4u,
KOMMEHTHPOBATh MOTYUYEHHBIA PE3YbTar,

B X0/¢ OOCYXKIEHUS 3aAaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pPEIIAcMON 3a7aud, BBICKA3bIBATh W/ECH, HALECJICHHBIE HA TOMCK
PELICHUS, CONMOCTABIATh CBOM CYXKIACHHS C CYXKICHUSMU JPYIMX YYaCTHUKOB
avanora, oOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHONH (opme
(opMyITMPOBATH PA3HOIIACHS, CBOM BO3PAKCHHUS,

NPEICTABIISATh PE3YIbTAThl PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIICIOBAHMS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALNN U OCOOCHHOCTEH ay TMTOPUH;

NOHAMATh W MCIOJIB30BATh MPEUMYIICCTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl MpU pEMICHUM YYEOHBIX MAaTEMATHYECKUX 33]a4, NPUHUMATh LETb
COBMECTHOH JEATENIbHOCTH, IUIAHUPOBATh OPraHu3aluid COBMECTHOH paloThl,
pacnpeacnaTe BUABI padOT, MOrOBAapHBATHCS, OOCYKIaTh MPOLECC M PE3YJbTAT
paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBAaTh B IPYMIOBBIX (opmax paboTel (0O0CYKAcHHs, OOMEH MHEHMWIA,
«MO3TOBBIE IITYPMBI» W  WHBIC), BBINOJHATH CBOK 4YacTb paboOThl U
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JIPYIMMHM WJICHAMW KOMAH[bI, OLEHUBATh
KaueCTBO pe3yJibTara M Ka4yeCTBO CBOETO0 BKIaAa B OOWIMA pe3ysbTar Io
KpUTEPUsIM, C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIC YHUBEpPCaJbHbIC y4eOHbIe AelicTBUS
Camoopranusanusi:

BBISIBJIATh NPOOJEMBI JJIi PELICHUS B KM3HEHHBIX W YUEOHBIX CUTYaLUsX,
OPUEHTHPOBATHCS B PA3JIMUYHBIX MOIX0AAX MPUHATHS PEMICHUN (MHANBUAYAIBHOE,
IPyNIoBoe),

CaMOCTOSITENTILHO COCTAaBJIATh IUIAH, AJTOPUTM PEHICHHS 3a1aud (WM €ro
4YacTh), BBIOMPATh CHOOCOO pelieHHUs C YYETOM HWMEKIIMXCS PECYPCOB W
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPHUAHTHI
peLeHuii ¢ y4éTOM HOBOM MH(pOPMALIHH.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

BIIAJIETh CIOCOOAMM CAMOIPOBEPKH, CAMOKOHTPOJISL MpoLEcca U pe3ynbrara
PELICHUS] MAaTEMATUYECKOM 3a1a4k, CAMOMOTHBALMM U pedrekcuu;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUN 33]a4H,
BHOCUTh KOPPEKTHBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HAlICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATb COOTBETCTBUE PE3YyJbTara IEATEIBHOCTH MOCTABICHHON LIENN U
YCIOBUSIM, OOBSCHSATH MPUYAHBI JOCTUKEHUS WA HETOCTHXKEHUS LETN, HAXOAUTh
OMUOKY, JaBaTh OUEHKY MPUOOPETEHHOMY OMBITY,

BBIPKATh SMOLUMHU MPH M3YYECHUH MATEMATHYECKUX OOBEKTOB M (PAKTOB,
JaBaTh SMOLMOHATBHYIO OLIEHKY PELICHHUS 3a1a4H.

HPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuenus B 7 kiacce 00y4arOMMACS MOIYUUT CIIECIYIOIINAE MPEAMETHBIC
PE3YJILTATHL:

Pacno3HaBaTh M3y4YEHHBIE TE€OMETPUYECKUE (UTYPBI, ONPEACHATh WX
B3aMMHOE PACMHOJIOKEHUE, M300paXkaTb TI'E€OMETPUYECKHE (UTYPBI, BBINOIHATH
YEPTEXKU M0 YCIOBUIO 3anaud. M3MepaTh JIMHEHHBIE W YIVIOBBIE BEJIMYMHBIL
Pemrare 3a1a4y Ha BEIYMCIIEHUE UTHH OTPE3KOB U BEJTMYUH YIJIOB.

Jlenate NPUKUAKY W OLICHKY JIMHEWHBIX W YIVIOBBIX BEIWYHWH MHPEAMETOB B
PEANTbHOM JKW3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paznmmuare pa3Mepbl 3THX
OOBEKTOB MO MOPSAAKY BETUYHHBI.

CTpOUTh YEPTEKH K TCOMETPUUECCKUM 3a1a4aM.

ITone3oBaTbes MpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATH
NPU3HAKK U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB TP PEIICHUN 3a]a4.

[IpoBOIUTE JTOTMYECKUE PACCYKACHUSA C MCIOJIb30BAHUEM T€OMETPUUECKUX
TEOPEM.

ITonp30BaTbCs MpPU3HAKAMU PABEHCTBA NPIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAHWaHbl, TMPOBEAEHHOW K  TUIOTEHY3€  MPAMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUN TCOMETPHUYECKHUX 3a1au.

OnpenensaTs napajyieIbHOCTh MPSAMBIX C OMOIIBIO YITIOB, KOTOPBIE 00pa3yeT
¢ HAMH cexymas. OnpenensaTs napauvieIbHOCTh MPSAMBIX € MOMOILBK PAaBEHCTBA
PacCTOSHUI OT TOYEK OJHON MPSAMON 10 TOUYEK APYrOM MPSIMOiA.

Pemare 3a1aun Ha KaeT4arol Oymare.

[TpoBOMTE BBIYMCICHHWS W HAXOIUTh YMCIOBbIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJB30BAHUEM CYMMBI  VIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
[IEPECEUYEHUH [BYX MapaJUICIbHbIX MNPAMBIX CEKyLIEHd. Pemare mnpakrudeckue
3a7a4 Ha HAXOXKJIEHHUE YIJIOB.

Brnanere monstuem reomerpuueckoro mecra todyek (I'MT). Onpenensts
OMCCEKTPUCY yITIa U CEPEIMHHBINA MEPIEHIMKYIISP K OTPE3KY KaK T€OMETPUUYECCKHUE
MmecTa ToueK. [10J1b30BaThes MOHATHEM TeoMeTprAUYECKOro Mecta Touek (I'MT) npu
JIOKA3aTeNbCTBE NTEOMETPUYECKUX YTBEP)KICHUIN U IIPU PELICHUH 3a/1a4.



DopMyIUpPOBaTh ONPEACICHU OKPY)KHOCTH M Kpyra, XOpael M Auamerpa
OKPYKHOCTH, YBEPEHHO BJIAJECTh UX CBOMCTBAMU. YMETH JOKA3bIBATh U IPUMEHATH
OTH CBOMCTBA IPH PEIICHUN 3a1a4.

Bnanere NOHATHEM OINMCAHHOW OKOJIO TPEYTrOJbHUKA OKPY)XKHOCTH, YMETH
HAXOAWTh €€ LEHTP. J{0Ka3bIBaTh U UCMOJIL30BATH (PAKTHI O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYIOJIbBHUKA MEPECEKAOTCS B OAHOW TOYKE, MU O TOM, YTO CEPEIWHHBIE
MIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIBHUKA NEPECEKAIOTCS B OTHONW TOUKE.

Brnagete noHATHEM KacaTelabHON K OKPY)KHOCTH, MOJIB30BATHCS TEOPEMOI O
[IEPIEHIMKYJIAPHOCTHA KacareJbHOM U paauyca, NPOBEAEHHOIO K TOYKE KAaCAHMS.
JIoKa3bpIBaTh PaBEHCTBO OTPE3KOB KAcCATENIBHBIX K OKPYXKHOCTH, MPOBEIEHHBIX W3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PELLIEHUH T€OMETPUYECKUX 3a/1a4.

JIoka3plBaTh W MPUMEHATH MPOCTEHIINE TE€OMETPUYECKAE HEPABEHCTBA,
[TOHUMATh UX NMPAKTHYECKUIN CMBICII.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS C MOMOIIBIO LUPKYISA U
JIAHEWKWU.

K koHmy oOyyenuss B 8 wiacce o0OydarOUNWCS TOMYYUAT CICTYIOUIUE
OPEIMETHBIC PE3YJIbTATHI:

Pacno3HaBarh OCHOBHBIE BHUJBl UYETHIPEXYTOJIBHUKOB, WX 3JEMEHTHI,
NOJIb30BAThCS MX CBOMCTBAMU MPH PEIICHUM T€OMETPUUECKUX 3aaad. Paznuyarhb
NPU3HAKKU U CBOMCTBA mapajuiesiorpaMma, poMOa U mpsMOYTOJIbHUKA, 10KA3bIBATh
WX ¥ YBEPEHHO MPUMEHSTH MPH PELICHUN T€OMETPUUYECKHX 3a/1aY.

Hcnonb3oBarh CBOHCTBA TOUKM MEPECEYCHUS] MEIMAH TPEYTrobHUKA (LIEHTPA
MaccC) B PELICHUN 33Ja4.

Bnanets noHaTueM cpeAHed JMHUU TPEYTrOJIbHUKA W TPANEUUU, MPUMEHSThH
UX CBOMCTBA MpPU PEUICHUM TEOMETPUYECKUX 33ad. KMCnosb30BaTh TEOPEMY
dasieca 1 TeOpeMy O MPONOPIUOHAIBHBIX OTPE3Kax, MPUMEHSITh UX JJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4.

Pacno3HaBarh 1€HTPAIbHO-CUMMETPUUHBIE (UTYPhl U HUCMOJIB30BaTh MX
CBOICTBA MMPH PELICHAN 33]1aY.

Brnanete moHsTHSMHM TON00MS TPEYTOJBHUKOB, KO3(PQUUMEHTA MOA0OMS,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTrOJILHUKOB. UIMETH MPECTaBICHUE O
npeodpazoBaHun Noao0us U 0 MOAOOHBIX (urypax. [lomp3oBaTecs mpH3HAKaMu
noJo0usi TPEYroJbHUKOB MPU PEIICHUM T€OMETPUUECKUX 3anay. J(oka3piBaTh U
OPUMEHSTH OTHOUICHHUS MTPOMOPIUOHATIBHOCTH B MPSMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpuMeHsATh MOA00KE B MPAKTUYECKUX 3a/1a4aX.

BbiBomuTh M UCMONB30BaTh MpocTeiiive (GopMysbl Al MJIOLIAIU
TPEYroJibHUKA, MapajuiesorpaMma, poMm0a U Tpaneuuu. BeaucnsaTs (pa3iuyHbIMU
cnocobaMu) TOWIAAb TPEYTrOJbHUKA W IUIOMAAM MHOTOYTOJNBHBIX  (DUryp
(MONB3ysICh, TAE HEOOXOAMMO, KAJBKYJISITOPOM). 3HATh OTHOLICHUE IIOIIAACH



noOOHBIX (UIYp W MPUMEHATH NPH PEUICHUH 334a4. [[pUMEHATH MOJyYECHHBIE
YMCEHMS B MPAKTAYECKUX 3a/1a4ax.

[Tonb3oBarbest Teopemoil Iludaropa s pelIeHUss TEOMETPUYECKUX M
OPAKTHYECKUX 3a1a4y. CTPOMTh MaTEeMaTHYECKyl0 MOJENIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSITENbHO JIENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIME JITMHBI.

Brnanete MNOHATMEM BHOHCAHHOTO M LECHTPAIBHOIO yIa, YIrjia MEXKAY
KacarejlbHON W XOPJOM, ONMMCAHHONW M BIUCAHHON OKPY>KHOCTH TPEYTOJIbHUKA U
YETBIPEXYTOJIbHUKA, TPAUMEHSATh UX CBOMCTBA MPU PEIIEHUM 334a4.

[IpUMEHSTh MOyYCHHBIE 3HAHMS HA MPAKTHKE — CTPOMTh MATEMATUUYECKHUE
MOJIETH JJIS 3a/1a4 PEealbHON KU3HU W MPOBOJUTH COOTBETCTBYIOIIHAE BHIYUCIICHUS
C MPUMEHEHUEM TNOA00MST W TPUTOHOMETPUHM (TONB3YSCh, TAE HEOOXOAMMO,
KAJTbKYJIITOPOM ).

K koHIty 00yueHus B 9 kiiacce 00y4arOmMiCs NOJYYUT CAEAYIOMNE MPEAMETHBIC
PE3YIBTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMKM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE SJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIECHUE
MPSAMOYTOJIbHBIX TPEYTOJIBHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JUTUHBI
U YIJIbI JUTsl HETAOJMYHBIX 3HAUYEHUH.

[Tonb3oBaTbest popMysiaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECCKUM
TOXKJIECTBOM JUIsl HAXO0XKACHUS COOTHOLUCHUN MEXKIY TPUTOHOMETPUUECCKUMU
BEJIMYMHAMM.

Jloka3elBaTh TECOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHSATH WX s
HAXOKJEHUS PA3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJLHUKOBY ),
MPU PEIICHUHA TEOMETPUUECKUX 3a1ay. [IpuMeHsTh NOJIyYCHHBIE 3HAHUS TPU
PELICHUH TTPAKTUYECKUX 3a7a4.

[IpyuMeHITH TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKICHUE TIJIOIA/IM, BEIBOIUTE
U BJIQJIETh TPUTOHOMETPUYECCKUMHU (HOpMyJIaMHu JUisl TUIOMIQI TPEYTOJIbHUKA,
napajjenorpaMma, pom0a, Tpanemnyu, BEIBOJAUTh U TPUMEHATh (popmyny ['epoHa u
(dbopMyy JUIs JIOIIAINA BEITYKJIOTO YETHIPEXYTOJIbHUKA.

HWmers npeacraBiacHue O TOMOTETMM, NPUMEHATH B MPAKTUYECKUX
CUTYaLIUSX.

Hcnone3oBare Teopembl UeBbl 1 MeHenas npu pelieHuy 3a1a4.

Hcnone3oBare TEOpeMbl O BIMCAHHBIX VYIIAX, YIJIAX MEXIY XOpAaMu
(CEKYIIUMHM ) U yIJI€ MEKIY KacaTeJIbHON U XOPAOH NP PEIIEHUU T€OMETPUUECKHUX
3a1a4. JlOKa3plBaTh U MPUMEHATH TEOPEMBI O MPOU3BEACHUMU OTPE3KOB XOPA, O
IIPOU3BEACHUM OTPE3KOB CEKYLIMX, O KBaIpare KacaTeJIbHOM.

Brnanete nmoHsATMEM KOOpPAMHAT HA IJIOCKOCTH, padoTarh C YPaBHCHHEM
npsSMOM Ha TMJIOCKOCTH. BlaneTe NOHATHSIMU YIJIOBOTO KO3(puiMeHTa U
CBOOOJHOrO YJjI€HA, MOHUMATh WX TEOMETPUYECKUNA CMBICT W CBSI3b YIJIOBOTO



KO3 ulIMeHTa ¢ BO3pacTaHUEM U YyObIBaHUEM JIMHEHHOM (QyHKIMHU. YMETb
pelmiatb METOJOM KOOpPAMHAT 3a7ayd, CBS3aHHbIE C MNAPAUIENbHOCTHIO U
NEPIEHANKYJISIPHOCTHIO MPSAMBIX, MEPECEUCHUEM TMPSAMBIX, HAXOKICHUEM TOUYEK
nepeceyeHMs.

BbiBomuTh M BIAAECTh ypPaBHEHUEM OKPY>KHOCTH. McCHonb3oBaTh METO[
KOOpAMHAT JJIs HAXOKACHUsS MEPEecedYeHUil OKpYy>KHOCTEH M mpsMbIx. Bragetb
dopMynaMu paccTOsHUS OT TOYKHM 10 MPsIMOM, MJIOLIAAM MapajuiejorpaMmma B
KOOp/AMHATAX, UMETh MOHATHE 00 OpUEHTUpPOBaHHOW mom@aau. [loab3oBaThCs
METOAOM  KOOPAMHAT HA IUIOCKOCTH, TPUMEHATH €ro TMpu  pelieHUH
reOMETPUUECKUX UM MPAKTUUECKUX 33aad. [IpuMeHsTh METoA KOOpAMHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4aX.

Bnagetes mMOHSATHMEM BeKTOpa. YMETh CKJIAAbIBaTh M BBIYMTATh BEKTOPHI,
YMHOKaTh Ha YKMCJIO, BJIAJAETh MpaBWJIaMHM TPEYTOJIbHUKA M MapajuiejorpaMmma.
Brnaaers npakTUUECKUMU MHTEPIPETALUSMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATaMKU BEKTOpa. BraaeTb CIOKEHMEM U BBIYUTAHUEM BEKTOPOB,
YMHO>KEHUEM BEKTOPA HA YUCIIO B KOOPAMHATAX.

Hwmets npeacrapnenue o 6asuce (Ha IIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0azucy. PackiajpiBaTh BEKTOpbl CHJI € [OMOMIBIO TPOCLUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHWH. [IpuMEHSTh TOJY4YCHHBIE 3HAHUS B
OPOCTENIIMX (PU3NYECKUX 331a4aAX.

Bnagers MOHSATHEM CKaJSPHOTO MPOU3BENEHUS BEKTOPOB, MOHUMATh €r0
reOMETPUUECKUI CMBIC W YBEPEHHO TMOJIb30BAaThCSl €r0  BHIPAKCHUEM B
JCKapTOBBIX KOOPAMHATAX. 3HATh AUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEACHUS
U €r0 CBS3b C MpoelupoBaHueM. [IpUMEHATh CKalSIpHOE MPOU3BEACHUE BEKTOPOB
IJIs. HAXOXKICHUS JJMH M YIJIOB. PelaTh TreoOMETPUUECKUE 3ajaud C MOMOIIbIO
CKaJISPHOTO MPOM3BECHHUS. MICMONb30BaTh CKAISIPHOE MPOU3BECHUE BEKTOPOB B
anreOpanvecKux U (PU3NYECKUX 3a1avax.

Bnagers MOHATUSMU MPABWJILHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPY>KHOCTH M PAJMAHHONW MEPHI YIJIa, BBIUMCIISTh MJIOAAb Kpyra u
ero vacteil. [lonuMare cMmbica yucia m. [IpUMEHSATh MOJYYEHHBIE YMEHUS TPU
PELICHUM TPAKTUYECKUX 3a4ay. 3HaTh MCTOPUYECKHUE CBEACHUS 00 M3MEPEHUU
JJTUHBI OKPY>KHOCTH U TUIOLIAIN KPyTa.

HWmeTh mnpeacTaBieHUE O MNpeoOpa3oBaHUU IUIOCKOCTH, O JBHXKCHUSIX.
Haxoauth ocu, LEHTPHl CUMMETpUM (UTYyp, UEHTPHl MOBOPOTA, HAXOIMTH
KOMIO3UIMKN TpocTeiiuX mpeoOpazopaHuil. [IpuMeHSTh ABMKEHHS TMJIOCKOCTH
PU PELICHUU T€OMETPUUYECKUX 3aj1au.

[TpUMEHSAThH MOMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MATEMaTUYECKUE
MOJIENIU IS 3a/1a4 PEaTbHON KU3HU M MPOBOJUTH COOTBETCTBYIOLINE BHIYACICHUS



C MPUMECHEHUEM MNOA00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YSICh, TIE
HEOOXOUMO, KAJIbKYJIITOPOM ).



TEMATHYECKOE INNTAHUPOBAHUE

7 KIIACC
KoanuyectBo yacos DJIeKTPOHHbIE
No ni/m HaunmeHoBaHHe pa3feioB H TeM Korrrpoprere | Tpaxruseckue (uudposrbie)
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypent
Hauana reomerpuu. IIpocreiimue
1 reoMeTpuyecKkie GUrypsl 1 UX CBOMCTBA. 28 1
HsmepeHne reoMeTpudecKux BeIUYUH
2 Tpeyronbauku 19 1
3 [Mapannensrocts. CymMma yriioB 15 |
MHOTOYTOJIbHIKA
4 IIpssmMoyronbHbIE TPEYTOJBHUKHU 7
I'eoMeTpuueckre HepaBeHCTBA 1
Oxpy>xHOCTb. I 'eoMeTpuyeckue mecra
6 To4eK. IIoCcTpoeHus ¢ MOMOIIBIO LUPKYJIA 18 1
U JINHEHKH
7 HOBTOPGHI/IG, 0000111eHHE, CUCTEMATHU3ALIHS 10 !
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




8 KUIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
No ni/m HanmeHoBaHMe pa3fe/ioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypebt
YeTrIp€XyroNbHUKN 22 1
2 IToxoOue 16 1
ITnomans 16 1
4 Teopema [Mudaropa u Hauama 18 |
TPUTOHOMETPHUHU
5 VYTIBl U 4ETBIPEXYTONIbHUKH, CBSI3aHHBIE C 20 !
OKPY>KHOCTBIO
6 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATHU3ALIHS 10 !
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
No ni/m HaunmeHoBaHHe pa3feioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypent
1 Pemennie TpeyroapHUKOB 22 1
2 [TonoOue TpeyroJpHUKOB 12 1
3 MeTton koopaAuHaT 10 1
4 BexTops! 20 1
5 JInuHa OKPy»KHOCTH M ILIOINAAb Kpyra 16 1
6 JIBHKEHUs MIIOCKOCTH 10
7 ITosTOpeHue, O606H.I€HI:I€, 12 |
CUCTeMaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuyecTBo uacos DJIeKTPOHHbBIE
Hara ungposbie
Nen/m | Tema ypoka Kontpoabnsie | IlpakTnueckue
Bcero u3ydeHusi | o0pa3oBaTesibHbIE
padoTbI padoTbl
pecypchbl

Hcropust BOSHUKHOBEHHUS U Pa3BUTHS
reoOMeTpun

Hauanbnbie nonsaTus reomerpun. Touka,
npsiMasi, OTPE30K, Jy4

HauanbHnble nonsaTus reomerpun. Touka

2

npsiMasi, OTPE30K, JIy4

[TousiTue 06 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONMPEIe/ICHUH, CBOHCTBE,
MpU3HAKE

B3auMHO€e pacnonokeHue TOYEeK Ha
npsimoii. U3MepeHue annHbl OTpe3Ka,
PacCTOAHHUE MEXKIY TOUKAMU

B3anMHO€e pacnookeHue TOYEeK Ha
npsimoii. U3sMepeHue anuHbI OTpe3Ka

2

PacCTOAHHUE MEXKY TOUKAMU

B3auMHO€e pacnookeHue TOYEeK Ha
npsimoii. U3sMepenue anuHbl OTpe3Ka

2

PacCTOAHHUE MEXKIY TOUKAMU

IMonymnockocts 1 yron. Buasl yrios.
HSMepeHI/Ie BCJIMYUH YIJIOB

[Monymnockocts 1 yron. Buasl yrios.




HSMepeHI/Ie BCJIMYHH YIJIOB

IMonymnockocts 1 yron. Buasl yrios.

10
HsmepeHne BenuyunH yIrioB
BepTukanbHble U CMEXKHBIE YIIBL.

11 ITapannenbHble U NEPIEHAUKYIAPHBIE
npsiMble
BepTukanbHble U CMEXKHBIE YIIBL.

12 ITapannenbHble U NEPICHAUKYJIAPHBIE
npsiMble
BepTukanbHble U CMEXKHBIE YIIBL.

13 ITapannenbHble U NEPIEHAUKYJIPHBIE
npsiMble
BepTukanbHble U CMEXKHBIE YIIBL.

14 ITapannenbHble U NEPIEHAUKYJISAPHBIE
npsiMble
BepTukanbHble U CMEXKHBIE YIIBL.

15 ITapannenbHble U NEPIEHAUKYJISPHBIE
npsiMble

16 buccexTtpuca yria

17 buccextpuca yria

18 buccextpuca yria

19 Jlomanasi. Bunel nomanbix. JlnvHa
JIOMaHOHN

20 Jlomanas. Bunel nomanbix. J{nvHa
JIOMaHOHN
MmnoroyronsHuku. [lepumerp

21 MHOroyrojpHuka. [IoHaTHe 0 BBIMyKIJIBIX

N HEBBINTYKJIBIX MHOT'OYT'OJIbHUKAX




22

MmnoroyronsHuku. [lepumerp
MHOroyrosipHuka. [IoHATHE O BBITYKIIBIX
Y HEBBINMYKJIbIX MHOTOYTOJIbHUKAX

23

MmnoroyronsHuku. [lepumerp
MHOroyrosipHuka. [IoHATHE O BBITYKIIBIX
Y HEBBINMYKJIbIX MHOTOYTOJIbHUKAX

24

MmuoroyronsHuku. [lepumerp
MHOroyrosipHuka. [IoHATHE O BBITYKIIBIX
Y HEBBINMYKJIbIX MHOTOYTOJIbHUKAX

25

MmuoroyronsHuku. [lepumerp
MHOroyrosipHuka. [IoHATHE O BBIMYKIIBIX
Y HEBBINMYKJIbIX MHOTOYTOJIbHUKAX

26

HHCTpYyMEHTHI 151 U3BMEPEHUH U
MIOCTPOEHUM

27

HHCTpYyMEHTHI 151 U3BMEPEHUH U
MIOCTPOEHUM

28

KontponbHas padora no teme "Havana
reometpun. lIpocreiimue
reoMeTpuuecKkie GUrypsl 1 UX CBOMCTBA.
Usmepenne reomerpudeckux puryp"

29

MenuaHa, OMCCEKTpHCa U BBICOTA
TPEyroJIbHUKa

30

MenuaHa, OUCCEKTpHCa U BBICOTA
TPEyroJIbHUKA

31

PaBeHCTBO TPEyroJLHUKOB

32

IlepBelii 1 BTOPOI NPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

33

IlepBelii 1 BTOPOI NPU3HAKU PABEHCTBA




TPEYrOJIbHUKOB

IlepBelii 1 BTOPON NPU3HAKU PABEHCTBA

34 TPEYTOJIbHUKOB

35 IlepBelii 1 BTOPOU NPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

36 IlepBelii 1 BTOPOU NPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

37 PaBrOOenpeHHBIE TPEYTONBHUKH U HX
CBOMCTBA

38 PaBrOOEIpEHHBIE TPEYTOIBHUKH U HX
CBOHMCTBA

39 PaBrOOenpEeHHBIE TPEYTOIBHUKH U HX
CBOHMCTBA

40 [IpusHak paBHOOEIPEHHOTO
TpEyroJbHUKA

41 [IpusHak paBHOOEIPEHHOTO
TpeyroJbHUKA

42 Tperuit npusHak paBeHCTBA
TPEYTOJIbHUKOB

43 Tperuit npusHaKk paBeHCTBA
TPEYTOJIbHUKOB

44 Tperuit npusHak paBeHCTBA
TPEYTOJIbHUKOB
Durypel ¢ 0CEBOH CUMMETPHEN.

45 IIpumepbl CUMMETPHUH B OKPY KA LIEM
MHpe

46 Durypel ¢ 0CEBOH CUMMETPHEN.

IIpumepbl CUMMETPHUH B OKPY KA LIEM




MUpe

KontponbHas pabota mmo teme

47 " . 1
Tpeyronbauku

48 ITapannenbHOCTb MPSIMBIX 1

49 CBolicTBa U NPU3HAKU NapajieNbHbIX |
MPSIMBIX

50 CBolicTBa U NPU3HAKY NapajielbHbIX !
MPSIMBIX

51 CBolicTBa U NPU3HAKU NapajiebHbIX !
MPSIMBIX

57 CBolicTBa U NPU3HAKU NapajielbHbIX !
MPSIMBIX

53 CBolicTBa U NPU3HAKU NapajielbHbIX |
MPSIMBIX

54 CBaolicTBa U NPU3HAKU NapajiebHbIX |
MPSIMBIX

55 CymMa yriioB TpeyrojbHHUKa 1

56 CymMa yriioB TpeyrojbHHUKa 1

57 Breurnue yriel TpeyroyibHUKa 1

58 Breurnue yriel TpeyroyibHUKa 1
CyMMa BHYTpEeHHHX YIJIOB

59 MHOTOYT'OJIbHUKA U CYMMa BHELIHUX 1
YIJIOB BBITYKJIOTO MHOTOYT'OJIbHUKA
CyMMa BHYTpEHHHX YIJIOB

60 MHOTOYT'OJIbHUKA U CYMMa BHELIHUX 1
YIJIOB BBIIYKJIOTO MHOTOYI'OJIbHUKA

61 CyMMa BHYTpEHHHX YIJIOB 1




MHOTI'OYroJIbHUKa U CyMMa BHCITHHUX
YTJIOB BBIITYKJIOTO MHOI'OYT'OJIbHHUKA

KontponbHas pabota mmo teme

62 "TlapamnenpHocTh. CyMMa yTiioB
MHOIOyTrOJIbHUKA"

63 IIpu3Haku paBeHCTBa NPSAMOYTOJbHBIX
TPEYTOJIbHUKOB

64 IIpu3Haku paBeHCTBa NPSAMOYTOJbHBIX
TPEYTOJIbHUKOB

65 IlepnienauKyIsIp U HAKJIOHHAS
CBolicTBO MeMaHbI PSIMOYTOJIBHOTO

66 TPEyToNbHUKA, IPOBEAEHHON K
TUIIOTEHY3€
CBolicTBO MeMaHbI PSIMOYTOJIBHOTO

67 TPEyTOJbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

68 IIpAMOYTONBHBIN TPEYTOJBHUK C YIJIOM B
30 rpagycos

69 IIpAMOYTrONBHBIN TPEYTOJBHUK C YIJIOM B
30 rpagycos

70 CooTHo1IeHNs MeXly CTOPOHAMH U
yIJIaMU TPEYTOJIbHUKA

71 CooTHo1IeHNs MeXly CTOPOHAMH U
yIJIaMU TPEYTOJIbHUKA

7 HepaBeHCTBO TpeyroibHUKA.
HepaseHcTBO 0 ANMHE IOMaHON

73 HepaseHCcTBO MexxIy NEPNEHANKYIIAPOM

U HakJIOHHOI. PaccTossHME OT TOYKHU 10




IpsiIMOI

KonTponbHas paboTa rmo temam

" "

74 IIpssmMoyronbHbIE TPEYTOJBHUKHU",
"I"eomeTpuyeckue HepaBeHCTBa"

75 OKpY>KHOCTb, XOPABI U TUAMETPBI, UX
CBOHMCTBA

76 OKpY>KHOCTb, XOPABI U TUAMETPBI, UX
CBOMCTBA
B3anmuOe pacnonoxeHue OKpy>KHOCTH U

77 npsimoii. KacatenpHas u cexyias
OKPY>KHOCTH
B3anmuO€e pacnonoxeHue OKpPy>KHOCTH U

78 npsimoii. KacatenpHas u cexyias
OKPY>KHOCTH
B3anmuO€e pacnonoxeHue OKpPy>KHOCTH U

79 npsimoii. KacatenpHas u cexyias x
OKPY>KHOCTH

80 OKpY>KHOCTb, BIIUCAHHAS B YIOJ

81 OKpY>KHOCTb, BIIUCAHHAS B YIOJ
IIoHATHE O rEOMETPUUYECKOM MECTE

82 To4ek. IIpumeprl reoMeTpuIecKux MecT
TOYEK Ha MIOCKOCTH
IIoHATHE O rEOMETPUUYECKOM MECTE

83 To4ek. IIpumepel reoMeTpuYecKux MeCT
TOYEK Ha MIOCKOCTH

84 OnucaHHast OKPY>KHOCTb TPEyTrOJIbHHKA,
€€ LIeHTP

85 OnucaHHast OKPY>KHOCTb TPEyTrOJIbHHKA,




€€ LIEHTP

86

MeTOI[ FrCOMETPUUICCKUX MECT TOUCK IIPHU
pPEHICHNN TCOMETPUYICCKHX 3ada4

87

MeTOI[ FrCOMETPUUICCKUX MECT TOUCK IIPHU
PEHICHUN TCOMETPUUCCKHX 3ada4

88

MeTOI[ FrCOMETPUUICCKUX MECT TOUCK IIPHU
PEHICHUN TCOMETPUYICCKHX 3ada4

89

MeTOI[ FrCOMETPUUICCKUX MECT TOUCK IIPHU
PEHICHUN TCOMETPUYICCKHX 3ada4

90

O06ocHOBaHUS MPOCTEHIINX OCTPOSHUH,
3Tanbl 3371a41 Ha [IOCTPOCHMUS], pELIEeHNE
33734 Ha OCTPOEHUE LUPKYJIEM U
JIMHENHKOU

91

O06ocHOBaHUS MPOCTEHIINX MOCTPOCHHH,
5Tanbl 3371a41 Ha IOCTPOCHMUS], pELIEeHNe
33724 Ha MOCTPOEHUE LUPKYJIEM U
JIMHENHKOU

92

KontponbHas pabota mmo teme
"Okpy>kHOCTb. | eoMeTpuueckue mecra
Touek. [1ocTpoeHus ¢ MOMOIIBIO LIUPKYJIS
U JUHEeHKn"

93

IToBTOpenue n obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

94

IToBTOpenue u obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

95

IToBTOpenue u obodmenue. Pemenne




33424, WUTIOCTPUPYIOLIUX CBSI3U MEXIY
pa3JIMYHBIMU TEMaMH Kypca

96

IToBTOpenue u obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

97

IToBTopenue u obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

98

IToBTOpenue u obodimenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMAaMU Kypca

99

IToBTOpenue u obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

100

IToBTOpenue n obodmenue. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

101

Urorosast KOHTpoOSbHAsA padoTa

102

IToBTOpenue n obodimenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




8 KUIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero KonTpoaeneie | IpaxTuuecikue fllsyqeﬂnﬂ :6[()!:;033Tenbﬂble
padoTbI padoTbl pecypent
| [Tapannenorpamm, €ro npu3HaKu U !
CBOICTBa
5 [Tapannenorpamm, €ro Nnpu3HaKu U !
CBONCTBA
3 [Tapannenorpamm, €ro npu3HaKu U !
CBOICTBa
4 [Tapannenorpamm, €ro npu3HaKu U |
CBOICTBa
5 [Tapannenorpamm, €ro npu3HaKu U |
CBONCTBA
6 [IpsiMmoyrompHUK, pOMO, KBaIpaT, HX |
MIPU3HAKU U CBOMCTBA
7 [IpsiMmoyrompHUK, pOMO, KBaIpaT, HX |
MIPU3HAKHU U CBONCTBA
g [IpsiMoyronpHUK, pOMO, KBaIpaT, HX !
MIPU3HAKHU U CBOMCTBA
9 [IpsiMoyronpHUK, pOMO, KBaIpaT, HX !
MIPU3HAKU U CBOMCTBA
10 Cpenssist TUHUSA TPEyroJbHUKA 1
11 Cpenssist TUHUSA TPEyroJbHUKA 1
12 Tpamenus. PasHoOeapeHHas Tpanenus, eé |

CBONCTBA U MPU3HAKU




Tpameuus. PasHoOeapeHHas Tpanenus, eé

13 . 1
CBONCTBA U MPU3HAKU

14 IIpssmoyronpHas Tpanenus 1

15 CpenHsist TuHUSA Tpanenuu 1

16 Teopema @aneca 1

17 Teopema @aneca 1

18 Teopema 0 NPONOPLUOHANBHBIX OTPE3Kax 1

19 Teopema 0 NPONOPLUOHANBHBIX OTPE3Kax 1

20 Llentp Macc TpeyronbHuKa 1

21 LeHTpanbHO-CUMMETPHUHBIC (PUTYPBI 1

2 KonrponbHas pabota 1o Teme !
"YeTbIpéXyroJbHUKN"

2 ITonoGue TpeyronpHUKOB, KO3 duiuent !
nopobus

Y [Tonobue TpeyronbHUKOB, KO3 GUITUEHT !
nopobus

25 IIpusHaku monobust TpeyroJbHUKOB 1

26 IIpusHaku monobust TpeyroJbHUKOB 1

27 IIpusHaku monobust TPEyroJbHUKOB 1

28 ITpusHaku monobust TpEyroJbHUKOB 1

29 ITpusHaku monobust TpEyroJbHUKOB 1

30 IIpusHaku monobust TpEyroJbHUKOB 1

31 [IpumeneHne monoOus NP peIeHNH |
MPaKTUYECKUX 337134

37 [IpumeneHne monoOus NP peIeHNH |
MPaKTUYECKUX 337134

33 [IpumeneHne monoOus NP peIeHNH 1




MPAKTUYCCKUX 3ada1

[IpumeneHne monoOus NP peIeHNH

34 NPaKTHYECKHX 3314

35 [IpumeHeHHe MOIOOUS TIPH PEIIEHUH
NPaKTHYECKHX 33124

36 [IpumeHeHHe MOIOOUS TIPH PEIIEHUH
NPAKTHYECKHX 3314

37 BBenenue nousitusi mpeobpa3oBaHusI
noo0ust 1 NoJO0HBIX PUTYD

38 Kontponbhas padora no teme "[logobue"

39 ITonsTue mnomanu. CeoiicTsa mioLianen
reOMETPHUYECKUX PUTYp

40 ITonsTue nnomanu. CsoiicTsa mioLianen
reOMETPHUYECKUX PUTYP

A1 ITonsTue nnomanu. CeoiicTsa mioLianen
reOMETPHUYECKUX PUTYP
[Ipocretitmue GopMyIbl IS MIOMANN

42 TPEYroJibHUKA, TapajuiesiorpaMma, pomda
U Tpamenun
[pocretitmue GopMybl IS MIOMAH

43 TPEYroJibHUKA, TapajuiejorpamMma, pomba
U Tpamenun
[Ipocretitmue GopMyJIbl IJIs MIOMATN

44 TPEYroJibHUKA, TapajuiejorpamMma, pomda
U Tpamenun
[Ipocretitmue GopMybl IS MIOMAAN

45 TPEYroJibHUKA, TapajuiejorpamMma, pomda

Y Tpaneunu




[Ipocretitmue GopMybl IS MIOMANN

46 TPEYroJibHUKA, MapajuiejorpamMma, pomba 1
U Tparenuu
[Ipocretitue GopMybl IS MIOMANN

47 TPEYroJibHUKA, MapajuiejorpamMma, pomda 1
U Tparenuu
[Ipocretitmue Gopmybl IS MIOMANN

48 TPEYroJibHUKA, TapajuiejorpamMma, pomba 1
U Tparenuu
[Ipocretitmue Gopmybl IS MIOMAH

49 TPEYroJIbHUKA, TapajuiejorpamMma, pomda 1
U Tparnenuu
[pocretitmue Gopmybl IS MIOMAH

50 TPEYroJIbHUKA, MapajuiejorpamMma, pomba 1
U Tparenuu

51 [Tnomann monobHBIX Guryp 1

52 [Tnomann monobHbIX Guryp 1

53 [Tnomaan monobHbIX Guryp 1

54 KonrponbHas padora o Teme "Ilnomans" 1

55 Teopema [Tudaropa 1

56 ITpumenenne Teopems! [Indaropa npu |
pelIeHH PAKTHYECKUX 3a/1a4

57 ITpumenenne Teopemsl [Indaropa npu |
pelIeHnN PAKTHYECKUX 3a/1a4

53 [Tpumenenne Teopems! [Iudaropa npu |
pelIeHnN PAKTHYECKUX 3a/1a4

59 [Tpumenenne Teopems! [Iudaropa npu |

PEHICHUHN MPAKTHUYCCKUX 3ada1




ITpumenenne Teopemsl [Indaropa npu

60 pELIeHNH PAKTUYECKUX 3a7a4

61 IIponopunoHaapHbIE OTPE3KU B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE

2 IIponopunoHagpHbIE OTPE3KU B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE

63 IIponopunoHaapHbIE OTPE3KU B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE

64 IIponopunoHaabHbIE OTPE3KU B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHaapHbIE OTPE3KU B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE

66 IIponopunoHaapHbIE OTPE3KU B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC

67 OCTpPOr0 yIiia NPsAMOYTOJIbHOTO
TpeyroJbHUKA
CuHyc, KOCHHYC, TAHI'€HC U KOTAaHT€HC

68 OCTpPOI0 yIiia NPsIMOYTOJIbHOTO
TpeyroJbHUKA
CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC

69 OCTPOr0 yIiia NPsIMOYTOJIbHOTO
TpEyroJbHUKA

70 TpuroHomerpudeckne GyHKLNHN YIIIOB B
30°, 45° u 60°

71 TpuroHomerpudeckne GyHKLNHN YIIIOB B
30°, 45° u 60°

72 KonrponbHas pabora o Teme "Teopema




IMugaropa u Hayana TpuroHOMeTpUH"

73 BriucaHHbIE U LIEHTPAIbHBIE YIUIbI 1

74 BriucaHHbIE U LIEHTPAIbHBIE YIUIbI 1

75 BrniucaHHbIE U LIEHTPAIbHBIE YIUIbI 1

76 BrniucaHHbIE U LIEHTPAIbHBIE YIUIbI 1

77 Yron Mexay KacaTelbHONH U XOpAOoH 1

78 Yron Mexay KacaTelbHONU U XOpAOoH 1

79 Yrael Mexay XOpAaMu U CeKYLIUMHU 1

80 Yrael Mexay XOpAaMu U CeKYLIUMHU 1

81 BrniucaHHble 1 OnMCaHHBIE |
YEeTBIPEXYTOJIBHUKA

%) BrniucaHHble 1 OnMCaHHBIE |
YETBIPEXYTOJbHUKU

%3 CaolicTBa U NPU3HAKU BIIMCAHHOTO |
YETBIPEXYTOJIbHUKA

84 CaolicTBa U NPU3HAKU BIMCAHHOTO |
YETBIPEXYTOJIbHUKA

85 CaolicTBa U NPU3HAKU BIMCAHHOIO |
YETBIPEXYTOJIbHUKA

86 CaolicTBa U NPHU3HAKU BIMCAHHOIO !
YETBIPEXYTOJIbHUKA

87 BzauMHOe pacnonioxeHue IByX |
OKPY>KHOCTEH

28 BzauMHOe pacnonoxeHue IByX |
OKPY>KHOCTEH

89 Kacanue okpysxHOCTEN 1

90 Kacanue okpysxHOCTEN 1




91

OO0wme kacaTenbHbIE K ABYM
OKPY2KHOCTSIM

92

KonrponbHas pabota o Teme "YTibl 1
YeThIPEXYTONIbHUKH, CBSI3aHHBIE C
OKpPY>KHOCTBIO"

93

IToBTopenue n obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

94

IToBTOpenue n obodmenne. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMAaMHU Kypca

95

IToBTOpenue n obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

96

IToBTOpenue n obodmenue. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

97

IToBTOpenue u obodimenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

98

IToBTopenue u obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

99

IToBTOpenue u obodmenne. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

100

IToBTOpenue u obodmenue. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY




pa3sIM4YHBIMU TEMAMU Kypca

101 Hrorosast kKoHTpOsbHAs paboTa

IToBTOpenue n obodmenne. Pemenne
102 3a7a4, WUTIOCTPUPYIOLUX CBSI3U MEXAY
pa3JIMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




9 KUIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero KonTpoaeneie | IpaxTuuecikue fllsyqeﬂnﬂ :6[()!:;033Tenbﬂble
padoTbI padoTbl pecypent
| Cunyc, KOCHHYC, TaHT'eHC yrioB oT 0 1o |
180°
) OCHOBHOE TPUTOHOMETPUYECKOE !
TOXECTBO
DopMy bl MIPUBEAECHUS 1
4 @ opMy bl IPUBENCHUS 1
5 Pemenne TpeyronpHukos. Teopema |
KOCHHYCOB
6 Pemenne TpeyronpHukos. Teopema |
KOCHHYCOB
7 Teopema cuHycoB 1
Teopema cuHyCOB 1
Pemenne npakTudeckux 3aaad ¢
9 HCIIOJIb30BAHHUEM TEOPEMbl KOCUHYCOB U 1
TEOpEMbI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
10 UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U 1
TEOpEMbI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
11 UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U 1
TEOpEMbI CHHYCOB
12 Pemenne npakTudeckux 3aaad ¢ 1




HCIOJIb30OBAHUEM TCOPEMBI KOCUHYCOB U
TCOPEMBI CUHYCOB

Tpuronomerpudeckue GOPMYJIIbI IJIst

13 TUIOLIAIHN TPEYTOJIbHUKA,
napajieaorpamma
Tpuronomerpudeckue GoOpMyIIbI IS

14 TUIOLIAIHN TPEYTOJIbHUKA,
napajieaorpamma
TpuroHomerpudeckne GopMyIIbI IS

15 TUIOLIAIHN TPEYTOJIbHUKA,
napajienaorpamma
TpuroHomerpudeckne GopMyIIbI IS

16 TUIOLIAIHN TPEYTOJbHUKA,
napajuienaorpamma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 dopMyia MIIOIIAN BBITYKJIOTO
YeTbIPEXYTOJNbHUKA

21 dopMyia MIIOIIAN BBITYKJIOTO
YeTbIPEXYTONbHUKA

2 KontponbHas padora no Teme "Pemenne
TPEYrOJbHUKOB"

3 Xopabl ¥ MOJOOHBIE TPEYTONBHUKH B
OKPY>KHOCTH

24 TeopemMa 0 mpOU3BEACHUU OTPE3KOB XOPA

25 Teopema 0 npou3BeNEeHNUN OTPE3KOB XOPA

26 TeopeMbl O NPOU3BEICHUHN OTPE3KOB




CEKYILHX

Teopembl 0 MPON3BENEHUN OTPE3KOB

27 1
CEeKYIIHX
28 Teopema o0 kBaaparTe KacaTeJbHON 1
29 Teopema o0 kBaaparTe KacaTeJbHON 1
30 Teopemsb! UeBbl 1 Menenas 1
31 Teopemsb! UeBbl 1 Menenas 1
32 Teopemsb! UeBbl 1 Menenas 1
33 IIonatue o romoreTnn 1
34 KontponbHas padora no Teme "[logobue !
TPEYrOJbHUKOB"
YpaBHeHUE NPSIMOI Ha MJIOCKOCTH.
35 YroBoit ko3 HULHEHT U CBOOOTHBIHA 1
YJIeH, UX F€OMEeTPUUECKUN CMBICI
YpaBHeHUE NPSIMOI Ha MJIOCKOCTH.
36 YroBoit ko3 HULHEHT U CBOOOTHBIHA 1
YJIeH, UX F€OMEeTPUUECKUN CMBICI
37 ITapannenbHOCTh U NEPIIEHAUKYISPHOCTD |
NpsMBIX (depe3 yriioBod ko3 uumeHT)
38 YpaBHEHHE OKPY>KHOCTHU 1
39 Haxoxnenue nepeceueHnii OKpy>KHOCTEN |
U NIPSIMBIX B KOOpJAMHATaxX
40 Haxoxnenue nepeceueHnii OKpy>KHOCTEN |
U NIPSIMBIX B KOOpAUHATAX
41 dopmya pacCTOSSHUS OT TOYKH 10 IPSIMOU 1
42 [Inowane napannesorpaMma B |

KOOpAMHATAX, MOHSTHE 00




OPUEHTUPOBAHHON MIOLIAIN

HpI/IMeHeHI/Ie METOJAAa KOOPAUHAT B

43 MIPAKTUYECKU-OPUEHTUPOBAHHBIX
reoOMeTPUYECKUX 3a/1a4ax

44 KontponbHas pabora mo teme "Meton
KoopauHat"

45 BexTopel Ha MIOCKOCTH
CrnosxeHue U BbIYUTaHUE BEKTOPOB —

46 IpaBWiIa TPEYyrOJIbHUKA U
napajienorpaMMa
CrnosxeHue 1 BbIYUTaHHE BEKTOPOB —

47 IpaBWIa TPEYyrOJIbHUKA U
napajiesorpaMma

48 YMHOKEHUE BEKTOPA HA YUCIIO

49 Koopaunate! BekTopa
CrnosxeHue 1 BbIYUTaHUE BEKTOPOB,

50 YMHOKEHHUE BEKTOPA Ha YUCIIO B
KOOpAUHATax
CrnosxeHue 1 BeIMUTaHNE BEKTOPOB,

51 YMHOKEHHUE BEKTOPA Ha YUCIIO B
KOOpAUHATax

5 [IpuMmeneHne BEKTOPOB B (pHU3HKE, LEHTP
macc

53 IMousiTue o 6a3uce (Ha TUIOCKOCTH).
Paznosxenust BeKTOpoB 1o Oazucy

54 IMousiTue o 6a3uce (Ha TUIOCKOCTH).
Paznosxenust BeKTOpOB 10 Oazucy

55 IMousiTue o 6a3uce (Ha TUIOCKOCTH).




Paznoxennst BeKTOPOB 10 Oa3UCy

CxkanspHoe mpou3BesieHHe BEKTOPOB,

56 F€OMETPUYECKUI CMBICI U BBIPAXKEHUE B
J€KapTOBBIX KOOpAMHATAX

57 JucTprOyTUBHOCTD CKAJISIPHOTO
MPOU3BENEeHUs

58 CxansipHO€ MPOU3BECHUE U
MIPOECLIMPOBAHUE

59 IIpuMeHeHMe ckalsspHOro MPOU3BEACHUS
BEKTOPOB Il HAXOXKAESHUSI IIUH U YTJIOB

60 IIpuMeHeHMe ckalsspHOro MPOU3BEACHUS
BEKTOPOB Il HAXOXKAESHUSI IJIUH U YTJIOB

61 IIpuMeHeHMe ckalsspHOro MPOU3BEACHUS
BEKTOPOB Il HAXOXKAESHUSI IIUH U YTJIOB

2 Pemenne reomeTpuueckux 3aaad ¢
MOMOILBIO CKAJSIPHOTO NPOU3BEACHUS

63 Pemenne reomerpuueckux 3aaad ¢
MOMOILBIO CKAJSIPHOTO NPOU3BEACHUS

64 KontponbHas padora no teme "BekTops!"

65 IIpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCJIEHHE UX DJIEMEHTOB

66 IIpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCJIEHHE UX DJIEMEHTOB

67 IIpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCJIEHHE UX DJIEMEHTOB

68 IIpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCJIEHHE UX DJIEMEHTOB

69 YHucno © v AIMHA OKPYKHOCTH




70 YHucno © 1 AIMHA OKPYKHOCTH 1

71 JInuHa Tyru OKpy>KHOCTH 1

72 JInuHa Tyru OKpy>KHOCTH 1

73 Pagnannas mepa yrina 1

74 Pagnannas mepa yrina 1

75 [Tnomane Kpyra v €ro 3JeMEeHTOB (CEeKTopa |
U CETMEHTA)

76 [Tnomane Kpyra v €ro 3JeMEeHTOB (CEeKTopa |
U CETMEHTA)

77 [Tnomane Kpyra v €ro 3JeMEeHTOB (CEeKTopa |
U CETMEHTA)

78 Brruucnenue nepuMeTpoB U mommaaei |
buryp, BKIIOYAIOIIHX 3JIEMEHTBI KPyra

79 Briuucnenue nepuMeTpoB U IIoLianen |
buryp, BKIIOYAIOIIHX 3JIEMEHTBI Kpyra

20 Kounrponrhnas no teme "JlnuHa |
OKPY>KHOCTH U IIowaap kpyra"

81 LlenTpanbHas cuMmeTpus 1

82 LeHTpanbHO-CUMMETPHUHBIC (PUTYPBI 1

83 ITosBopor 1

84 OceBas cummerpus 1

%5 Qurypsl, (jI/IMMeTpI/ILIHbIe OTHOCHUTENILHO |
HEKOTOPOH OCH

86 ITapannenbHbIl IEpEeHOC 1

87 IIoHATHE NBMXKEHUS U €TI0 CBOWCTBA 1

88 PasencTBo puryp 1

89 IIposiBneHns cuMMeTpUH B IPUPOLIE, 1




JKUBOIMMUCH, CKYJIBIITYPEC, aPpXUTCKTYPEC

90

Komno3nuun aprkeHni (mpocTreimme
IPUMEPHI)

91

IToBTopenue n obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

92

IToBTopenue u obodimenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

93

IToBTOpenue u obodmenne. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMAaMHU Kypca

94

IToBTOpenue n obodmenue. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

95

IToBTOpenue n obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

96

IToBTOpenue u obodimenue. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

97

IToBTopenue u obodmenue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

98

IToBTOpenue u obodmenne. Pemenne
3a1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

99

IToBTOpenue u obodmenue. Pemenne




33424, WUTIOCTPUPYIOLIUX CBSI3U MEXIY
pa3JIMYHBIMU TEMaMH Kypca

IToBTopenue u obodmenue. Pemenne
100 3a7a4, WUTIOCTPUPYIOLUX CBSI3U MEXAY
pa3JIMYHBIMU TEMaMH Kypca

101 Hrorosast koHTpOsbHAs paboTa

IToBTopenue u obodimenue. Pemenne
102 3a7a4, WUTIOCTPUPYIOLIUX CBSI3U MEXKAY

pa3INYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






