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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJIOB IIKOJIbHOM MATEMATUKU, UMEIOIUN CBOEH LICJIBbIO
o0ecrneunTh U3y4yeHue CBOMCTB U pa3MepoB (Uryp, UX OTHOLIEHUH U B3aMMHOE PACIOJIOXKEHHUE,
OIIMPAETCS HA JIOTUYECKYIO, T0KA3ATENbHYIO JIMHUIO. [[EeHHOCTh U3y4eHHsI TEOMETPUU Ha YPOBHE
OCHOBHOI'O 00I[ero 0oOpa3oBaHUs 3aKJIHOYAETCS B TOM, YTO OOYYarOIIUICS y4UTCSl IIPOBOJIUTH
JIOKa3aTelIbHbIE PACCYXKACHUSA, CTPOUTH JIOTMUECKHE YMO3AKIIIOUECHMs, JOKa3blBaThb HCTHUHHBIC
YTBEPKACHUSI M CTPOMTb KOHTPIPUMEPBI K JIOKHBIM, IPOBOJUTH PACCYXKACHUA «OT
IPOTHBHOT0Y», OTJINYATh CBOWCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKACHUSI.

BTopoil nenbro n3y4eHus: FTeOMETPUHN ABJISIETCS. UCIIOJIB30BAHUE €€ KAK MHCTPYMEHTA IIpU
pEIICHNN KaK MaTeMaTU4YECKUX, TaK M IPAKTHYECKUX 3a/lad, BCTPEYAIOUIUMXCA B PEaJbHON
xu3HU. OOyYarolmuiics MODKEH HAyYHUTBCS OINpPENeNIUTh T'€OMETPHUYECKYI0 (Urypy, omucarb
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEIBHOIO Y4YacTKa, PACCUUTATh
HEOOXO/JMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalenss WM TpeOdyemble pasMepbl rapaxa ajis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpas, BBIYMCIMTEIbHAS JIMHUS B U3y4YEHUHM T€OMETpPUHU.
[Ipu pemieHun 3agady  MOPAKTUYECKOTO  XapakTepa OOy4aroUIMiicsl y4WUTCS  CTPOMTH
MaTEMaTUYECKUE MOJEIN PEAIbHbIX JKU3HEHHBIX CHUTyalluid, INPOBOJUTH BBIUHCICHUS MU
OLICHMBATh aJICKBATHOCTb IIOJIyYEHHOTO PE3Y/IbTATA.

Kpaiine BaxxHO MOAYEPKHUBATH CBSI3UM TEOMETPUU C JAPYTMMH Y4€OHBIMU TPEIMETaMH,
MOTHUBUPOBATh  HCIOJB30BaTh  OMPEACNICHUS  T€OMETPUYECKUX GUrYyp U TOHSTHH,
JEMOHCTPHUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTU CBSI3U Hanboliee
SApPKO BUIHBI B TeMax «BekTopel», « [pUroHOMeTpuyecKrue COOTHOEHUSY, «MeTo1 KOOpANHAT»
u «Teopema ITudaropar.

VYuebublil kypc «['eoMeTpusi» BKIHOYAET CIIEAYIOLIME OCHOBHBIE pPa3Jiesibl COJEpIKAHUA:
«l'eomerpuueckue ¢urypsl M uX CBOMcTBay, «l3MepeHHe TreoMeTpUuYecKuX BEIUUYHUH,
«/lexapToBBl  KOOpAMHATBl HA  IUIOCKOCTW», «BeKTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mo00U.

Ha u3yuenue yueOnoro kypca «I'eometrpus» orBoautcsa 204 yaca: B 7 kinacce — 68 4acoB
(2 gaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).
COAEPHAHUE OBYHEHUA
7 KNACC
HauanbHble mnoHATHA reomeTpud. Touka, mpsimMas, OTpPe30K, Jyd. Yroa. Buasl yrios.
BeprukanpHble ©  cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.

[TapayieapHOCTB M MEPIIEHIUKYISAPHOCTD NMPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa 0ceBOil cummeTpuu. [Ipumepbl cummeTpuu B
OKPY’KaIOILEM MUDE.

OCHOBHBIE TIOCTPOCHHSI C TIOMOIIBIO IMPKYIs W JMHEWKu. TpeyronbHUK. BricoTa,
MeJMaHa, OMCCeKTpUCa, HX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.



CroiicTBa W TMNpU3HAKA PaBHOOCAPEHHOTO TpeyrojbHUKa. [Ipu3Hakum paBeHCTBa
TPEYroJIbHUKOB.

CBoiicTBa M NMPU3HAKH MapauleNbHBIX NpAMbIX. CymMMa yrioB TpeyrojbHUKa. BHemninue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHblil  TpeyroapHUK. CBONCTBO MeAMaHbl MPSMOYIOJIBHOTO TPEYTOJIbHUKA,
IpOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa MNPSAMOYIOJNBHBIX TPEYTOJbHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJIBIIEM YTiie U OONbIIEH CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

['eomerpuueckoe mecTo Touek. buccekTpuca yria v cepeIuHHbIN NEPIeHIUKYISP K OTPE3KY KaK
reOMEeTPUUYECKHE MECTa TOUEK.

OKPY)KHOCTB U Kpyr, Xopaa HW JAUaMCTp, HX cBoMcTBa. BzammHoe PpacIIoJIOKCHUC

OKpyXHOCTH M npsiMoil. KacarenbHast U cexymas K okpyxkHocTu. OKpy>KHOCTb, BIIMCaHHasl B
yroi. BrimcanHas 1 onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC
YerpéxyronpHuku. llapamnenorpamm, ero npusHaku M cBoMcTBAa. YacTHble cilydau
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanmenms,

paBHOOOKas Tpamnenws, e€ cBoicTBa U npu3Haku. [IpsiMoyroapHas Tpamerws.

Meton ynBoenuss menuanbl. LlenTpanbHas cummerpus. Teopema aneca u teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpe,Z[HI/IC JIMHUMW TPCYTOJIbHUKA U TpaIllCluH. ]_[eHTp MaccC TPECYTroJIbHUKA.

[TogoOue TpeyroabHUKOB, KodhduimeHT nomodus. [IpusHaku mogo0usi TpeyroJbHUKOB.
[TpumeneHnue mo100ust IPH PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa miomazeil reomeTpudeckux ¢uryp. Qopmymnsl Ais MUIOMAAN TPEYTOJIbHHKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUryp.

Brraucnenne nnoma)leﬁ TPECYTrOJIbHUKOB U MHOT'OYT'OJIbHUKOB Ha KJIEeT4aTOU 6yMare.

Teopema IIudaropa. Ilpumenenue Tteopems! I[ludaropa mpu perieHuu NpaKTHYECKUX
3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YyIJla MpsSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brnucannble U LEHTpanbHBIE YIUIBI, YTOJd MEXAY KacaTeabHON M XOPJIOH. YTIbl MEXAY
XOpJlaMd UM CEeKyIIMMHU. BrnucaHHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC



Cunyc, kocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYcOB. Pemienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeoOpazoBanue nmogo6us. [1ogob1e cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BECHUN OTPE3KOB XOP/I, TEOPEMbI O MPOMU3BEACHUHN OTPE3KOB CEKYIIUX,
Teopema O KBaJ|paTe KacaTeIbHOM.

Bekrtop, amumHa (MOIysib) BEKTOpa, COHAIpPABJIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTsl BeKkTOpa.
CkanspHoe Mpou3BeIEHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS JIMH U YIJIOB.

JlexapToBbl KOOpJAMHATHI Ha IUIOCKOCTH. YPAaBHEHMs HPSIMON M OKPYKHOCTHM B KOOpAUHATaX,
MIEPECEUCHHUE OKPYKHOCTEHN U MPAMBIX. MeTO KOOPAUHAT U €ro NPUMEHEHHUE.

IIpaBunpHBIE MHOIOYTOJIBHUKH. [[MHa oKkpyxHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTel. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBUKEeHHMSI TUTOCKOCTH M BHYTPEHHHE CUMMETpHH (GUryp (3JIeMEHTapHbIE TIPEICTABICHNUS).
[TapannensHbiii nepenoc. [loBopoT.

IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThbl OCBOEHUS Nporpammbl  ydyeOHoro kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIICHUEM MHTEpeca K TMPONUIOMY UM HACTOSAIIEMY POCCHUHCKOM MaTEeMaTHKH,
LICHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCHUMCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3THX JIOCTUKEHUH B IPYTHX HAYKaX W MPUKIIATHBIX

chepax;
2) rpa;KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHHE:
TOTOBHOCTBIO K BBINMOJHEHUIO O0SA3aHHOCTEH TpaKJIaHMHA W pealn3allii ero Ipas,

IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAX (PYHKLIMOHHUPOBAHUS PA3JIMUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETYp TPakJIaHCKOro oOIiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K



06CY)KI[€HI/IIO OTHUYCCKUX HpO6JI€M, CBA3aHHLIX C MNPAKTUYCCKHUM IIPUMCHCHUCM JOCTIKEHUI
HAayKH, OCO3HAHUEM BAXXHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B JCATCIbHOCTU yLIéHOFO;

3) Tpy10BO€ BOCIIHTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B DPEIICHUM NPAKTUYECKUX 3a/a4 MaTeMaTU4YeCKOU
HaNpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUH BCei
JKU3HU JJIsl YCHEIIHON MpoQecCUOHANbHON eATeIbHOCTH U Pa3BUTUEM HEOOXOJAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHAMBHIYaJIbHOH TPAaeKTOpUU OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLMOHATBHOMY U 3CTETHUYECKOMY BOCTIPUATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3ajjay, pELICHUH, pacCyXIeHHH, YMEHHMIO BHJIETh MaTeMaTHMYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TO3HAHMS:

OpUEHTAIlel B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX MPEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YEJIOBEKa, IPHPOJIBI M OOIIECTBA, NOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cQepbl 4eJOBEYECKOW MIesTENbHOCTH, ATAloB €€ pPa3BUTHUA U
3HAYMMOCTH /IS Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MaTEMaTUYECKON
KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHUPA, OBJAJACHUEM NPOCTEHIIMMH HaBbIKAMHU
HCCIIE0BATEIbCKON NEATENbHOCTH;

6) pusuueckoe BocnuTaHHE, (POPMHUPOBAHHME KYJIbTYPbI 310POBbSI W IMOIMOHAJIBLHOIO
0J1aronosIy4us:

TFOTOBHOCTBIO TPUMEHSTh MaTeMaTH4YeCKHe 3HaHHsS B HMHTEpPEcaX CBOEro 3JI0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa »KU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIbIXa, peryisipHas (u3nueckas aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH,
IIPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IIpaBa JIpyroro 4eJI0BeKa;

7) IKOJOIrHv4eCKoe BOCIIMTAHUEC:

OpHUEHTalMel Ha NMpPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUM JUIs pelleHus 3afad B 00JIacTH
COXPaHHOCTH OKpYXKArolled Cpelpl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAaHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
po0JieM U IyTel X peleHus;

8) aJjanranus K UISMCHAOIIUMCH YCJI0OBUAM COIMAJIbHOM 1 ﬂpﬂpO}IHOﬁ cpeabl:

TOTOBHOCTBIO K JIEHCTBHSAM B YCIIOBHSAX HEONPEECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCIIE YMEHUE YUYHUTHCS y IPYTUX
Jrofied, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIBITA IPYTUX;

HEO0OXOAMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHCIIe (POPMYIHPOBATH HJICH,
MOHSITHSI, THUIIOTE3bI 00 00BEKTaxX W SBICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh
neUunuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;



CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAaIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUS U
neicTBus, GOpPMyYINPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI
[To3HaBaTebHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBUS
Ba3oBrble JJornueckue aeiicTBus:

e BBIBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB,
HNOHATUI, OTHOIIEHUH MEXAy HOHATUAMH, (DOPMYIUPOBATh ONPEIEIEHUS IOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(UKALMU, OCHOBAHUS Il 0000IICHUS 1
CPaBHEHHs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

e BOCIPUHHUMATH, (OPMYIHPOBATH U TMPEOOPA30BBIBATH CYXKACHUS: YTBEPAMUTEIbHbIE H
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

e BBUIBIIATh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHs B (hakTax,
JAHHBIX, HAOJIOACHUSAX M YTBEPXKACHUAX, MpeliaraTb KPUTEPUU JUIS BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JleNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3AKJIFOUEHH 110 aHAJIOTUH;

e pa30buparh J0Ka3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUN (MPsIMbIE U OT MIPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEIbHO HECIOXKHBIE J[0KAa3aTeIbCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPAaNWBaTh apryMEHTAllU0, NMPUBOJUTH NMPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCYXICHUS;

e BbIOMpaTh cnoco0 pemeHuss y4yeOHOW 3anaud (CpaBHUBaTb HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh HaubosIee MOIXOMSIINN C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBbie nccienoBaTeLCKHe AeliCTBUSA.

e HCIONB30BaTh  BOMPOCHI ~ KaK  HCCJIENOBATENbCKHI  WMHCTPYMEHT  TO3HaHUS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOpPEUnE, MpobdIeMy, caMOCTOATEIbHO
YCTaHaBJIMBATb HMCKOMOE€ MW JAaHHOC, (1)OpMI/IpOBaTI) TUIoTe3y, apryMmCeHTHpPOBATH CBOIO
MO3UIUI0, MHCHHE;

e TMPOBOJUTH TIO CAMOCTOSTEIHHO COCTABIICHHOMY IUIAHY HECJIOKHBIA ASKCIIEPHUMEHT,
HeOO0JIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCcKOro 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

e CaMOCTOSTENHHO (hOPMYITHPOBATH OOOOIIEHHS U BBIBOJBI [0 pe3yIbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, WCCIICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00O0OIICHUIA;

L] IMPOTrHO3MPOBATHE BO3ZMOKHOC PA3BUTHC IMMPOLECCA, a TAKIKEC BbIJIBUTATH IMMPECAITIOJIOKCHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

e BBIBIATH HEOCTATOUYHOCTh M U30BITOYHOCTH MHGOPMAIUH, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4u;

e BBIOMpaATh, AHAIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHGOPMAITHIO
pa3IMYHBIX BUJOB U (DOPM IIPE/ICTABICHHUS,



e BbIOMpaTh GopMy mpeAcTaBiIeHUS HH(POPMAIMK M WILIIOCTPUPOBATh pEIIaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpa(uKoil 1 uX KOMOUHAIUSIMU;

e OIICHWBATh HAAE&KHOCTh MH(OPMAIMH 1O KPUTEPHSM, NMPEIIOKECHHBIM YUYUTEIEM HWIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJEHHS B COOTBETCTBUHU C YCJIOBUSAMHU M LEJISIMHU
OoOLIeHMs], SICHO, TOYHO, TPaMOTHO BBbIpaXKaTb CBOIK TOYKY 3pEHUS B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, AAaBaTh IIOSICHEHMs IO XOAY PELICHMs 3aJa4d, KOMMEHTHPOBATb
IIOJIYYECHHBIA pE3yibTarT;

e B XoAc OOCYXACHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBI,pelIaeMoOi 3a/la4ur, BBICKA3bIBATH HJICH, HAICJICHHBIC HAa TIOUCK pEUICHWUS,
COMOCTABJIATh CBOM CYXACHHS C CYXKICHUSIMH JPYTHMX YYaCTHHUKOB JIHajora,
OoOHapyXUBaTh pa3jiNMuue W CXOACTBO MO3HIIUN, B KOPPEKTHOU (hopme GhopMyTupoBaTh
pa3HorIacHsi, CBOM BO3PAKCHHUS;

e TMPEACTABIATh PE3YNbTATHl PEIICHUS 33Ja4d, dKCICPUMEHTA, MCCIICIOBaHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C YY€TOM 3ajad MPE3CHTALUU U
0COOEHHOCTEHN ayaAuTOpUY;

e TIOHHMMATh W MCIOJB30BATh MPEUMYIIECTBA KOMAH/JHOW U WHIMBHIYaIbHON pabOTHI IpU
pelIeHnH y4eOHBIX MATEeMaTUICCKHX 33]1a4;

e IPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATH OPraHHM3aI[MI0 COBMECTHOM
paboThI, pacpenesTh BUIbl paboT, TOrOBapUBATHCS, 00CYKIaTh MPOIECC U PE3YIbTAT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

e yYacTBOBAaTh B IPYIIOBBIX GopmMax padoTHI (00CYKIeHUSI, 0OMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI M JIPYTHE), BBIMOIHATH CBOK YacTh paOOThl M KOOPIMHUPOBATH CBOU JICHCTBUS
C IPyTUMU YICHAMH KOMAaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIINI IPOAYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBbHBLIC y‘leﬁl—lble JelcTBUA

Camoopranusauus:

e CaMOCTOSITEIbHO COCTABJIATH IUJIaH, AJTOPUTM peIIeHUs 3aJayd (WM €ro 4YacTh),
BBIOMPATH cnoco0  pemeHMs ¢ y4€TOM  HMEIOIIMXCS  PECypcoB U
COOCTBEHHBIXBO3MOKHOCTEH, apryMEeHTHUPOBaTh U KOPPEKTUPOBATh BapUAHThI PELICHUN
¢ y4€TOM HOBOM MH(OPMAIUH.

CﬂMOKOHTpOJ’IL, AMOLMOHANIbHBINA HHTEJLJIEKT:

e BIJIQJIETh CHOCOOAMM CAMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca M pe3yjbTaTa pelIeHHs
MaTeMaTU4YeCKOU 3a/1auu;

e TPEIBUAETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHMKHYTHh IIPH PELICHUM 3a/Ja4d, BHOCHTH
KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;



e OIICHUWBAaTh COOTBETCTBHE PE3YJIbTaTa JESATEIBHOCTH MOCTABICHHOW IEIU M YCIOBHSIM,
OOBSCHATH MPUYNHBI JOCTHKEHUS WIIN HEJOCTIDKEHHS 1IeTH, HaXOAUTh OLMIMOKY, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 7 KJjacce oOy4aromuiics MOJYYUT CHEAYIOIIUE MPEAMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh H3ydeHHBIE TIeOMETpUYECKHe (UIypbl, ONPEAENsATbh HX B3aUMHOE
pacrosio)keHue, M300pakaTh TeOMETpUYEcKHue (UTYpBI, BBIIOJIHATH YEPTEXKH I10 YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE W YIJIOBbIE BEIMUYMHBL. Pemars 3ajaud Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Henats rpyOyr0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHMH MPEJAMETOB B PEaJbHOMN KU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX OOBEKTOB IO MOPSJIKY BETMYUHBL.

CTpOI/ITB YCPTCIKN K TCOMCTPUYCCKHM 3aavdaM.

ITons30BaThCs IMpU3HAKaMH PABCHCTBA TPCYIrOJIbHUKOB, MCIIOJIb30BAaTh IMPU3HAKU U
CBOMCTBA paBHO6CI[pCHHBIX TPECYIrOJIbHUKOB IIPpHU PCHICHUHA 3a/1a4.

HpOBOI[I/ITB JIOTUYCCKUEC PACCYKJACHUS C UCITIOJIb30BAHUEM I'€COMCTPUICCKUX TCOPEM.

ITons3oBaThCs MMpU3HAKaMH PaBCHCTBA IMPAMOYTOJIbBHBIX TPCYrOJIbLHHUKOB, CBOICTBOM
MCHMAaHbI, HpOBe)IéHHOI\/'I K THUIIOTCHY3C TMPAMOYI'OJIbHOTO TpPEYroJIbHUKA, B PCIICHHUU
TCOMETPHUYCCKUX 3aad.

OnpenensaTh NapauIeaIbHOCTh MPSMBIX C IOMOIIbIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEeKyLIasl.
OnpenensaTs NapajuieIbHOCTh MPSIMBIX C TIOMOILBIO PaBEHCTBA PACCTOSHUN OT TOYEK OJHOMN
IIPSIMOM 10 TOYEK JIPYroy IpsiMOil.

Pemiate 3a1aun Ha kieTyaton Oymare.

[TpoBOIUTH BBIYMCICHUS W HAXOJUTh 4YHCIOBble M OYKBEHHBIE 3HA4YECHUs YIJIOB B
F€OMETPUUYECKUX  3aJa4aXx C  HUCHOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH IEPECEYEHUH JIBYX HapaielbHBbIX
IPSAMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4M Ha HaXOK/JICHUE YTIJIOB.

BraneTs nmoHsATHEM T€OMETPUIECKOTO MECTa TOYEK. ¥ METh OMPEEsITh OMCCEKTPUCY yTia
U CEepEeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

@opMyIUpOBaTh ONPENEICHUS] OKPYXKHOCTM U Kpyra, XOpAsl M JAMAaMETpa OKPYXKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIEHUU 3a7ad.



BraneTe MOHSATHEM OINKMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
ueHTp. [loap3oBaThecs GakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYroJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYroJIbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Bnaners noHsATHMEM KacaTelnbHOM K  OKPYXHOCTHM, IIOJb30BaThCS TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paaunyca, IPOBEIEHHOIO K TOUKE KacaHusl.

ITonw3oBaThCs HpOCTCfIHlI/IMI/I TCOMCTPUYCCKUMHU  HCPABCHCTBAMU, IIOHUMAaTh HX
HpaKTI/I‘IeCKI/Iﬁ CMBICJI.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUEC ITOCTPOCHUSA C IIOMOIIBIO MUPKYJIA U JIMHEUKH.

K koniy o0yuenus B 8 kiiacce o0ydaromuiics MoJIyduT ClIeIyIOIIUe TpeIMeTHbIe Pe3yIbTaThl:

Pacrnio3naBate OCHOBHBIC BHbI LIeTpréXYl"OJ'I]E:HI/IKOB, HUX DJJICMCHTBI, IIOJIB30BATBCA HX
CBOMCTBaMH IIpu pCUHICHUHA I'COMETPUUCCKUX 3aJiad.

[IpumMeHsATh CBOWCTBA TOYKMU IE€PECEUYCHHUS MeIuaH TpPeyrojbHHUKa (IIEHTpa Macc) B
peneHuu 3aaay.

Buamers nonATHeM cpelHel JMHUU TPEYrOJIbHUKA W Tpaleluu, IPUMEHATh UX CBOWCTBA
IIpU pelIeHHH reoMeTpuueckux 3aznad. llomp3oBaThcs Teopemoinn Paseca U TEOpemMon O
IIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX U PEUICHUS IPAKTUYECKHUX 3a4a4.

[TpuMeHsTh IpU3HAKU 10100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbes Teopemoii Iludaropa mis pemieHHs TE€OMETPHUYECKUX M IMPAKTHYECKUX
3ana4. CTpouTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a]a4ax, CAaMOCTOATEIbHO AENaTh
YEepTEK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

BJ'IaI[eTL IMNOHATHUAMU CHHYCA, KOCHMHYCAa W TaHTCHCAa OCTPOro yria IMIIpAMOYTOJbHOI'O
TPEYroJIbHUKA. ITonp30BaTHCSA YTUMU HOHITHUSIMHA JJI pCHICHUS MPAKTUYCCKUX 3aaa4.

Boruncnate  (pasnuuHbiMM - crioco0amMu)  IUIOHIQAb  TPEYrojJbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX ~ (puryp (MOib3ysAch, TI/€ HEOOXOAUMMO, KalbKyniaTopoMm). [IpuMeHsTh
MOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Biamerp NOHATUSMM BIHCAHHOTO W ILEHTPAJIBHOIO yIja, HCIOIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMH (CEeKyLIMMH) U YIiie MEeXay KacaTelbHOH U XOpIoi
[IPU PELIEHUN T€OMETPUYECKUX 3a]1a4.

Biamers MOHATHEM ONMUCAHHOIO YETBIPEXYTOJIBHUKA, IIPUMEHATH CBOMCTBA OIHMCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PELIEHUH 3a/1a4.

HpI/IMerlTI) MOJIYYCHHBIC 3HAHHA Ha MPAKTHUKEC — CTPOUTH MATCMATHYCCKUC MOJACIN JIA

3aJa4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C TPUMEHEHUEM MOA00MS
U TPUTOHOMETPUH (TI0JIb3YSICh, I/I€ HEOOX0IUMO, KATbKYJIATOPOM).

K xoniy o6y4ueHus B 9 kiacce o0yJaronuiics MOyIUT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:



3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HaXOJIUTh C HUX IMOMOUIbIO pa3lInyHbIC
3JIEMEHTHl TPSIMOYTOJLHOTO TPEYroJIbHUKA («pElIeHUEe MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANbKYIIATOPA) [UIMHBL U YTIIbI AJ1s1 HETAOJUYHBIX 3HAUCHUH.

[Tonp3oBaTbest opMyIaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKMMHU BETMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUIsl HAXOXIEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB»), IPUMEHATh UX IPU PEUIEHUH I€OMETPUUYECKUX
3az1ay.

Bnaners nmousTHsIMH 1peoOpa3oBaHUs MOA00HS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. Iloap3oBaThCs CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HAXOJUTh YIJbl y MOoN00HBIX ¢uryp. [IpuMeHsTs CBOHCTBA 1M0100Ms B MPAKTUYECKUX 3a/1a4ax.
YMeTh NPUBOAUTH MIPUMEPHI TOJA0OHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEIECHUU OTPE3KOB XOpZ, O MPOU3BEIEHUU OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHUMATh WX TE€OMETPHYECKMH H (DU3HYECKHHA CMBICI,
OPUMEHATh MX B PELICHUH TIeOMETpUYecKUX M ¢u3ndeckux 3anad. [IpumeHsTs ckanspHoe
IIPOU3BEICHNE BEKTOPOB ISl HAXO0XKACHUS JIIMH U YIJIOB.

Ilonb30BaTbcsl METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B pELICHUU
F€OMETPUYECKUX M IMPAKTHUYECKHUX 3aaad.BianeTs NOHATHUSAMHU NPAaBUIBLHOTO MHOTOYTOJIbHUKA,
JUIMHBI OKPY>KHOCTH, JJIMHBI yTU OKPYXHOCTU M PaAMAHHOM MEpbl YIJa, YMETb BBIYMCIATH
IUIOIIAJb Kpyra U ero yacrtei. I IpuMeHsaTs nosrydeHHble yMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPUU (PUTYpP, TPUMEHSTH JBMKEHHS IUIOCKOCTH B
IIPOCTEHMIINX CITydasiX.

[TpuMeHATh MOJTy4YEeHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE MOJENU JUIs
3a/1a4 peaJbHOM KU3HU U MIPOBOAMTH COOTBETCTBYIOIUE BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSCh, I71e HEOOX0IUMO, KAIBKYIIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne i/ HanmeHnoBaHue pa3aenoB U TeM KomnmuecTBo yacos DnexTpoHHbIe (ITUPPOBBIC)
MpOrpamMMmBbl Bcero KoHnTposnbHbie paboThI [IpakTrueckue padboTsl o0pa3oBaTesbHbIE PECYpPCHI
1 I[Tpocreiinme 14
reoMeTpuyeckue GUrypsl u
ux cBoiictBa. U3mepenue
T€OMETPUYECKUX BEJTMYNH
2 TpeyrojabHUKH 22 1
3 [TapasienbHbIe MPsSMbIE, 14 1
CyMMa YIJIOB
TPEYroJIbHUKA
4 OKpY>XHOCTb U KPYT. 14 1
I'eomeTpuueckue
MMOCTPOEHUS
5 [ToBTOpenue, 0600IICHNE 4 1
3HAHUU
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0

8 KJIACC

Ne i/t

| HanmenoBanue pa3aciioB U TEM

KonuuectBo uacoB

OnexTpoHHbIE (IM(POBEIE)




IPOrpaMMBbl

Bcero

KoHTposibHBIE pabOThI

ITpakTHueckue paboThl

00pa3oBaTeNbHbIE PECYpPChI

YeThIpEXYroJIbHUKU

12

1

Teopema Daneca u
Teopema o
MIPOIMOPLIMOHAIBHBIX
OTpe3Kax, MoJ00HbIC
TPEYrOJIbHUKU

15

1

IInmomans. Haxoxnenne
IIoHIaiel TPEYTrOJIbHUKOB
¥ MHOTOYTOJIBHBIX (pHTYP.
[Tnomanyu moago0HbBIX

¢uryp

14

Teopema ITudaropa u
Hayaja TPUrOHOMETPUU

10

VYTIibl B OKPYKHOCTH.
BrircanHbie 1 ONMCaHHbBIC
YETBIPEXYTOJIbHUKMU.
KacarenbHbie K
okpykHOCTH. Kacanue
OKPYKHOCTEMN

13

IToBTOpenue, 0600IICHNE
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

Ne i/t
9 KJIACC

Ne i/t

HanmeHoBaHue pa3ienos u Tem
MIPOrpaMMbl

KomnuectBo yacos

Bcero

KonTtponsHble paboThI

[TpakTHueckre padoThl

OnexTpoHHbIE (IM(POBHIE)
00pa3oBaTeNbHbIE PECYPCHI

Tpuronomerpus. Teopemsl
KOCHHYCOB Y CHHYCOB.
Pemrenne TpeyroyibHIUKOB

16

1

[TpeobpazoBanme momoowms.

10




Mertpuueckue
COOTHOIIICHUS B

OKPY’KHOCTH
3 BekTopbl 12 1
4 JlekapTOBBI KOOPIUHATHI 9 1
Ha IJIOCKOCTH
5 [TpaBuIbHBIC 8
MHOTOYTOJIbHUKH. [[nnHa
OKPY’KHOCTH U IUIOIIA/Ib
Kpyra. Beraucnenue
JIomaaei
6 JIBYOKEHUSI TIJIOCKOCTH 6
7 [ToBTOpenue, 06o00IICHNE, 7 2
cucTeMaTHh3alys 3HaHUM
J106aBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
MNOYPOYHOE IIVIAHUPOBAHHUE
7 KJIACC
Ne Tema ypoxka KommuecTBo yacos [Hara OneKTpoHHbIE HU(POBBIE
n/n Bcero | KontposbHble [TpakTuyeckue u3ydeHus: | oOpazoBaTeIbHBIE PECYPChI
paboThI paboThI
1 [Ipocreiimune reomerpuyeckre 00bEKTHI 1
2 MHOroyrosiabHUK, JIOMaHast 1
3 CMexHble U BEPTUKAJIbHBIE YTJIbI 1
4 CMexXHbIE U BEPTUKAJIBHBIE YIJIBI 1
5 CMexHbIe U BePTUKAJIbHBIE YTJIbI 1




6 CMeXHbBIC U BEPTUKAIBHBIC YTJIbI 1

7 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1

8 CMeXHbBIC U BEPTUKAIBHBIC YTJIbI 1

9 N3mepenue JIMHEWHBIX U YIJIOBBIX BEJIMYUH, 1
BBIUUCIIEHHE OTPE3KOB U YIJIOB

10 | M3mepeHue TUHEHHBIX U YTIOBBIX BEJIUYHH, 1
BBIUMCIICHHE OTPE3KOB M YTIIOB

11 | UsmepeHue TMHEHHBIX U YTIOBBIX BEIUYHH, 1
BBIUMCIICHHE OTPE3KOB M YTIIOB

12 | Usmepenue TMHEHHBIX U YTIOBBIX BEIUYHH, 1
BBIUMCIICHHE OTPE3KOB M YTIIOB

13 | [lepumetp u miomaas GUryp, COCTAaBICHHBIX U3 1
PSIMOYTOJTbHUKOB

14 | [lepumetp u miomaasb GUryp, COCTABICHHBIX U3 1
PSIMOYTOJTbHUKOB

15 | IlonsiTHE O paBHBIX TPEYrOJbHUKAX U MIEPBUYHBIC 1
MIPEJICTAaBIICHHS O PABHBIX (PUTYpax

16 | Tpu npu3HaKa paBeHCTBA TPEYrOJIbHUKOB 1

17 | Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1

18 | Tpu nmpu3HaKka paBeHCTBA TPEYTOIHHUKOB 1

19 | Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1

20 | Tpu mpu3Haka paBeHCTBA TPEYTOJIHHUKOB 1

21 | Tpu npu3HakKa paBeHCTBA TPEYTOJbHUKOB 1

22 | Ilpu3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIHLHIKOB 1

23 | llpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIHLHIKOB 1

24 | CBoiicTBO MeMaHbI MPSMOYTOJIBHOIO TPEYTOJIbHUKA, 1
MIPOBEAECHHON K THIIOTEHY3€

25 | CBoiicTBO MeMaHbI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, 1
MIPOBEAECHHON K THIIOTEHY3€

26 | PaBHOOe/IpeHHbIE U PABHOCTOPOHHUE TPEYTOJILHUKU 1

27 | Ilpu3Haky M CBOMCTBA PaBHOOCAPEHHOTO TPEYTOIBHUKA 1

28 | IlpusHaku U cBOMCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA 1




29 | [IpusHaku U CBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHHUKA 1

30 | HepaBeHcTBa B reoMeTpun 1

31 | HepaBeHcTBa B reoMeTpUu 1

32 | HepaBeHcTBa B reOMETpUHU 1

33 | HepaBeHcTBa B reoMeTpuun 1

34 | [IpsMOyTroNbHBINA TPEYTrOJIbHUK C yrioM B 30° 1

35 | IIpAMOYTONBHBIN TPEYroJbHUK C yriaoMm B 30° 1

36 | KonrponpHas paborta o teme "TpeyroabHuku" 1

37 | IlapannenpHble IpsSIMBIE, KX CBOWCTBA 1

38 [Tateiif noctynar EBknuna 1

39 | Hakpecr sexariue, COOTBETCTBEHHBIC U 1
OJTHOCTOPOHHHE YIJIbl, 00pa30BaHHbIEC IPU NEPECCUCHUH
MapajuIeNIbHBIX MPSIMBIX CEKYIIEH

40 | Hakpecr nexarniue, COOTBETCTBCHHBIC U 1
OJTHOCTOPOHHHE YIJIbl, 00pa30BaHHbIEC IPU EPECCUCHUH
MapajuIeNIbHBIX MPSIMBIX CEKYIIEH

41 | Hakpecr nexariye, COOTBETCTBEHHbIE U 1
OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC TPH NIEPECCUCHUH
napajyieNIbHBIX MPSIMBIX CEKYyIIEH

42 | Hakpecr iexarniue, COOTBETCTBCHHBIC U 1
OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE IPU MEPECEUECHUH
MapajuIeNIbHBIX MPSIMBIX CEKYIIEH

43 | Hakpecr nexariue, COOTBETCTBEHHbIE U 1
OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIEC TPH NIEPECCUCHUH
napajyieNIbHBIX MPSIMBIX CEKYyIIEH

44 | Ilpu3Hak napauienbHOCTH MPSMBIX Yepe3 PaBEHCTBO 1
PacCTOSTHUM OT TOYEK OJHOM IIPSMOM 10 BTOPOU
IPSAMOI

45 | IIpu3HaK napamienbHOCTH IPSMBIX Yepe3 PaBeHCTBO 1
PAcCTOSIHUM OT TOYEK OJHOMU MPSAMOM 10 BTOPOU
IpsIMOI

46 | Cymma yriioB TpeyrojibHUKa 1

47 | Cymma yrioB TpeyrojibHUKa 1




48 | Baemnrnwue yriibl TpeyrojgbHUKA 1

49 | BHemHue yrisl TpeyrojibHUKa 1

50 | KontposbHas pabora o teme "[lapamnenbHpie TpsaMmebie, 1
CyMMa yIJIOB TpeYyrojbHUKa"

51 | OKpyXHOCTb, XOPJIbI M THAMETP, KX CBOWCTBA 1

52 | KacarenbHast K OKPYKHOCTH 1

53 | OKpy>XHOCTb, BHHCAHHAs B YTOJI 1

54 | OKpyXHOCTb, BHMCAHHAs B YTOJI 1

55 [Tonsitue o 'MT, npumenenue B 3a1a4ax 1

56 [Tonsitue o 'MT, npuMeHeHHE B 3a1a4axX 1

57 | buccekTpuca u cepeAMHHbBIN NEPIEHANKYIISP KaK 1
Te€OMETPUUYECKUE MECTA TOUEK

58 | OKpyXHOCTb, OITMCaHHAsI OKOJIO TPEYTOJIbHUKA 1

59 | OKpyXHOCTb, OITMCaHHAsI OKOJIO TPEYTOJIbHUKA 1

60 | OKpyXHOCTb, BHMCAHHAs B TPEYTOJIbHUK 1

61 | OKpy)XHOCTb, BHHCAaHHAs B TPEYTOJILHUK 1

62 | Ilpocreiimue 331241 Ha IOCTPOECHUE 1

63 | Ilpocreiimue 3a1a4u Ha TOCTPOCHUE 1

64 | KonrponabHas padora o reme "OKpyKHOCTb U KPYT. 1
I'eomeTprueckue nocrpoeHus"

65 | IloBTOpeHue u 0000IICHNE 3HAHNN OCHOBHBIX TTOHATHN 1
U METOJIOB Kypca 7 Kiacca

66 | MroroBas KoHTpoJIbHAS paboTa 1

67 [ToBTOpeHMe U 06001IeHNE 3HAHUN OCHOBHBIX MOHSATHI 1
¥ METOJIOB Kypca 7 Kjacca

68 [ToBTOpeHMe 1 006001IIeHNE 3HAHUI OCHOBHBIX IMMOHSATUI 1
Y METOJIOB Kypca 7 Kjacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KJIACC

Ne i/t

Tema ypoxka

KomngectBo yacos

Bcero

KonTtpoJsibHbie
paboThI

[IpakTrueckue
paboThI

Jara
HU3yYCHUS

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

YacTtHble cnydyan
napajuiesorpaMMoB
(IpAMOYTOTBEHUK, POMO,
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA

YacTHble caydyan
napasiesIorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBA

YacrHble caydan
apajuIeIorpaMMOB
(IpsAMOYTOJIBHUK, POMO,
KBaJIpaT), X MPU3HAKU U
CBOMCTBA

Tpaneuus

PasuoOOKas u
MPSIMOYTOJIbHAS TPAINelUN

PasuoOOKas u
MPSIMOYTOJIbHAS TPaINlelUN

10

MeTOJI YABOCHUA MCIUAHBI




11

IlenTpanpHas cUMMeETpUs

12 KonTponpHas padbora mo
teme "HeTbIpEXyrobHUKKN"

13 Teopema ®aneca u
TeopeMa o
MPONOPIMOHATEHBIX
OTpe3Kax

14 Cpenusisa nuHus
TPEyroJibHUKa

15 Cpenssist TuHuUs
TPEyroJibHUKa

16 Tpamenus, e€ cpeanss
JIVHUS

17 Tpanenus, e€ cpeauss
JIVHUS

18 [TponoprinoHanbHbIC
OTpPE3KH

19 IIponopunoHnaibHbIE
OTPE3KH

20 IlenTp Macc B
TPEYTOJbHUKE

21 ITo100HBIE TPEYTONBHUKH

22 Tpu npuznaka nogodus
TPEYTOJILHUKOB

23 Tpu npuznaka nogobus
TPEYTOJHLHUKOB

24 Tpu npuznaka nogodus
TPEYTOJHLHUKOB

25 Tpu npuznaka nogodus
TPEYTOJHLHUKOB

26 [Tpumenenne nogo6us npu

PEIICHUHN MMPAKTUYCCKUX
3aga4




27

KonTponbnas pabora no
teme "[lomoOHbBIE
TPEYTrOJbHUKH"

28

CBoiicTBa IUIOIIAIENR
T€OMETPUUYECKUX HUTYD

29

DopmyJIbl IS TUIOLIAIN
TPEYroJIbHUKA,
napajuiesorpaMmma

30

@opMyIbl 1S IIOLIAAN
TPEyroJIbHUKA,
napajiesorpamMma

31

@opmyJIbl IS TUIOILAIH
TPEyroJIbHUKA,
napajuiesorpaMmma

32

@opmyJIbl IS TUIOILAIH
TPEyroJIbHUKA,
rapajuiesorpaMmma

33

®opMyIbl 1S IIOLIAAN
TPEYroJIbHUKA,
napajuiesorpamMmma

34

Brruncnenue miomianeit
CJIO’KHBIX (UTYD

35

[Tnomanu puryp Ha
KJIeT4aToil Oymare

36

ITmomanu moagoOHBIX
uryp

37

ITmomaau mogoOHBIX
uryp

38

3ajadn ¢ NPaKTUYECKUM
COJIEpy)KaHUuEM

39

3aauu ¢ MPaKTHUECKUM
COZIepIKaHUEM

40

Pemenue 3agau c




OMOIIBIO METOIA
BCIIOMOTAaTeIbHON
IJIOIIAa N

41

KonrponsHas pabora no
Teme "Ilmomann"

42

Teopema [Tudaropa u eé
PUMECHEHHE

43

Teopema [Tudaropa u eé
PUMCHEHHE

44

Teopema [Tudaropa u eé
PUMCHEHHE

45

Teopema ITudaropa u eé
MIPUMEHEHUE

46

Teopema ITudaropa u eé
MIPUMEHEHUE

47

Onpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIHUI ocTporo yria
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS B
MPSIMOYTOJIBHOM
TPEYroJbHUKE

48

OcHOBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

49

OcHoOBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

50

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO




o1

KonTponbnas pabora no
teme "Teopema [Tudaropa
Y HayaJla TPUrOHOMETpUNn"

52

Bnoucanusie n
LEHTPAJIbHBIC YIJIbI, YTOJI
MEK]1y KacaTeJIbHOU U
XOpJI0H

53

Bnucannsie n
LEHTPaJIbHBIE YTJIbl, YTOJI
MEK]ly KacaTeJIbHOU U
XOpI0H

54

Bnucanneie n
LEHTPaJIbHBIE YTJIbl, YTOJI
MEK1y KacaTeJIbHOU U
XOpJI01

55

VYTIubl MeXAy XOopaaMu U
CEeKyLIUMU

56

VYTiel MeXAY XOpaMu U
CEKYIIUMU

57

Bnucannsie 1 onucaHHbIe
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

58

Bnucanneie u onucaHHble
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

59

Bnucannsie 1 onucaHHbIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

60

[IpumeneHne cBOMCTB
BIIMCAaHHBIX U ONMCAHHBIX
YEThIPEXYTOJIbHUKOB TIPU
PELIEHUH TEOMETPUUECKUX
3a/1a4




61

[Ipumenenue cBOMCTB
BIHCAHHBIX U ONMHMCAHHBIX
YeThIPEXYTOJILHUKOB MIPH
pEIICHUU TEOMETPUUYECKUX
3aza4

62

B3anmuoe pacnonoxenue
JIBYX OKpPY>KHOCTEH, 001111e
KacaTCJIbHBIC

63

Kacanue okpyxHocTeil

64

KonTponbnas padota no
Teme "VYTIibl B
OKpY>KHOCTH. Biucanusie u
ONMCaHHbIE
YEThIPEXYTOJbHUKH"

65

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJOB KypCOB
7 u 8 K1naccoB, 0000IIeHHE
3HaHUH

66

[ToBTOpEHNE OCHOBHBIX
MOHSATUN U METOJIOB KYPCOB
7 u 8 Kj1accoB, 0000IIIeHNE
3HAHUH

67

HrtoroBas KOHTpOJIbHAS
pabota

68

[ToBTOpEHNE OCHOBHBIX
MOHSATUN U METOJIOB KYPCOB
7 u 8 Ki1accoB, 0000IIIeHNE
3HAaHUH

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

Ne i/t

Tema ypoxka

KomnyectBo yacos

Bcero

KonTponbHbie
paboTh

IIpakTrueckue

paboThI

[Hata u3yueHus

DNeKTpoHHbIE U(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

Ornpenernenue
TPUTOHOMETPUIECKUX
¢yskuuit yriaos ot 0° 110
180°

DopmyJibl IPUBEACHUS

TeopeMa KOCHHYCOB

Teopema KOCMHYCOB

Teopema KOCMHYCOB

TeopeMa CHHYCOB

Teopema cuHyCOB

TeopeMa CHUHYCOB

OO N[O bW

Haxoxnenue mjimH CTOpOH

Y BEJIMYMH YIJI0B
TPEYTrOJbHUKOB

I L i e i

10

Penienne TpeyrojabHUKOB

11

Pemienne TpeyroibHMKOB

12

Pemienne TpeyroibHMKOB

13

Penienne TpeyrojabHUKOB

14

[IpakTrueckoe
[IPUMEHEHUE TEOPEM
CHHYCOB 1 KOCHHYCOB

I i

15

[IpakTrueckoe
IIPUMEHEHNE TEOPEM
CHUHYCOB Y KOCUHYCOB

16

KonTponbhas pabota no
teme "Pemenue
TPEYrOJILHUKOB"




17

[TonsiTue o
npeoOpa3oBaHUU O100US

18

COOTBETCTBEHHBIE
3JIEMEHTHI MOA00HBIX

¢uryp

19

COOTBETCTBEHHBIE
3JIEMEHTHI HOTOOHBIX

¢uryp

20

TeopeMa 0 Ipou3BEACHUU
OTPE3KOB XOpJI, TEOpeMa 0O
NPOM3BEICHUHU OTPE3KOB
CEeKyIINX, TeopemMa 0
KBaJ[paTe KacaTelbHOU

21

Teopema 0 mpou3BeAeHUN
OTPE3KOB XOpJ1, TeopemMa o
IIPOU3BEIEHUU OTPE3KOB
CEKYILHX, TEOpPEMA O
KBaJpaTe KacaTeJbHOU

22

Teopema 0 mpousBeaeHUN
OTPE3KOB XOpJ, TEOpEMA O
IIPOU3BEIEHUN OTPE3KOB
CEKYILHX, TEOpPEMA O
KBaJpaTe KacaTeJbHOU

23

HpI/IMeHCHI/IC TCOPEM B
PEIICHHUU IT'COMCTPHUICCKUX
3aaad

24

IIpumeneHne Teopem B
PELICHUU T€OMETPUUYECKUX
3aj1a4

25

HpI/IMeHCHI/IC TCOPEM B
PEIICHUN TCOMETPUICCKHUX
3azad

26

KonTponbHas pabota no




teme "IIpeoOpa3oBanue
noao6usi. Metpuueckue
COOTHOILEHUS B
OKpY>KHOCTH"

27

OnpeneneHre BEKTOPOB.
duznyeckuii U
FeOMETPUUYECKUN CMBICIT
BEKTOPOB

28

CrnoxeHue ¥ BBIYMTaHHUE
BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YKCIIO

29

Clo)XeHU€e U BEIYUTAHUE
BEKTOPOB, YMHOXKECHHE
BEKTOPA HA YHCIIO

30

CrnoxeHue ¥ BBIYUTAHUE
BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YKCIIO

31

Paznoxenue BCKTOpa 110
JABYM HCKOJIJIMHECAPHBIM
BCKTOpaM

32

Koopnunatel BekTopa

33

CkansspHO€E TPOU3BENCHUE
BCKTOPOB, €Iro NpUMCHCHUC
JUIsL HAXOKIEHWS UITVH U
YIJI0B

34

CkansgpHO€E MPOU3BENECHNE
BEKTOPOB, €0 IpUMCHCHUC
JUIsl HAXOKIEHUS JUTVH U
YTJIOB

35

Pemenue 3amau ¢
MTOMONIBIO BEKTOPOB

36

Pemenue 3amau ¢
MTOMONIBIO BEKTOPOB




37 [IprMeHeHre BEKTOPOB ISt 1
peneHus 3a1a4 GU3NKU

38 KonrposabHas pabora 1mo 1
teme "BekTops!”

39 JlekapTOBBI KOOPAUHATHI 1
TOYEK Ha IJIOCKOCTH

40 VpaBHeHUE NPIMOii 1

41 VYpaBHeHHE PSAMOi 1

42 YpaBHEHHE OKPYKHOCTH 1

43 KoopauHarsl Toyek 1
HIePECCUCHUS OKPYKHOCTH
Y PSAMOit

44 MeTo KOOpAUHAT IpU 1
PELIEHUH TEOMETPHYECKUX
3aj1a4, MPAKTHYCCKUX 3a/1a4

45 Metoa KOOpAHHAT MPH 1
pElIEHHH TEOMETPHUIECKUX
3a/1a4, IPaKTHYECKHUX 3a/1a4

46 MeTo KOOpAUHAT MpH 1
PEIICHUH TEOMETPHUYECKUX
3aj1a4, MPAKTHYCCKUX 3a/1a4d

a7 Konrponbnas pabora no 1
teme "JlekapToBbI
KOOPIMHATHI HA
MJI0CKOCTH"

48 [TpaBuIBbHBIE 1
MHOTOYTOJIbHHKH,
BBIYHCIICHUE UX 3JICMCHTOB

49 Yucno nt. Jnuna 1
OKPY)KHOCTH

50 Yucno nt. Jnuna 1
OKPY)KHOCTH

51 JInHa IyTH OKPY>KHOCTH 1




52

Panuannas mepa yria

53

ILnomane kpyra, cekropa,
CErMeHTa

54

ILnomane kpyra, cekropa,
CErMeHTa

55

ILnomane kpyra, cekropa,
CErMeHTa

56

IlonsTHE O ABMXKEHUH
INJIOCKOCTH

57

[TapannensHBIN IEPEHOC,
IIOBOPOT

58

[TapannensHBIN IEPEHOC,
IIOBOPOT

59

[TapannensHBIN IEPEHOC,
IIOBOPOT

60

[TapannensHbIN IEPEHOC,
IIOBOPOT

61

IIprMmeHeHne NBUXKEHNUN
MIpY PEUICHUH 3a7a4

62

KonTponbnas pabota no
temaMm "[IpaBuibHbIe
MHOTOYTOJIbHUKH.
OkpyXHOCTb. [IBH>KEeHUS
MJIOCKOCTH"

63

[ToBTOpenue, 06001IIEHNE,
cUCTeMAaTH3aIns 3HaHWH.
N3mepenne
T€OMETPUYECKUX BEIUYUH.
TpeyroabHUKH

64

[ToBTOpenwue, 0600IIEHNE,
CHCTeMaTu3aIysl 3HAHM.
[TapannenbHble 1
NePIEeHIUKYIIPHBIC




psIMbIe

65

[ToBTOpenue, 06001ICHNE,
CUCTeMaTH3alMsl 3HAaHHH.
OKpy’>KHOCTb U KpYT.
I'eomeTpuyeckue
MOCTPOEHUSA. YTJIbl B
OKPYKHOCTHU

66

[ToBTOpenue, 06001ICHNE,
cucTeMaTU3aIus 3HAaHUM.
BHI/ICB,HHBIC 1 OIIMCAHHBIC
OKPYXXHOCTH
MHOI‘OYFOJ'H)HHKOB

67

HToroBasi KOHTpPOJIbHAS
pabora

68

[ToBTOpEeHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAaHUN

OBIIEE KOJIMYECTBO YA

COB I10 ITPOTPAMME

68







