


IHHOACHUTEJIBHAS 3AIIMCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX PA3/IeNIOB IIKOJbHONW MaTeMaTHKH,
UMEIOMNN CBOCH TENIbI0 00CCTICUNTh W3YUCHUE CBOWCTB M pa3sMepoB (uryp, mx
OTHOLIEHWA ¥  B3aMMHOE PACMHOJIOKEHUE, OMUPACTCA HA  JIOTHUUYECKYIO,
JIOKa3aTeNbHYIO JIMHUIO. [[eHHOCTh M3YUEHHS T€OMETPUM HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHuUA 3aKJI0UACTCS B TOM, YTO OOYYAIOIIMICA YUUTCS MPOBOJUTH
JIOKA3aTENIbHbIE PACCYKIACHUSA, CTPOUTh JOTHUECKUE YMO3AKITIOUCHHUS, 10KA3bIBATh
WCTUHHbBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH
paccyXJAeHUsT «OT TPOTUBHOTO», OTJAWYaTh CBOHCTBA OT  MPU3HAKOB,
(hopMynupoBaTh OOpATHBIE YTBEPKIACHHS.

Btopo#i 1enpt0 M3yueHUS TEOMETPUU SBJISETCA MCIOJb30BAHUE €€ Kak
WHCTPYMEHTA NPHU PEUICHUM KaK MATEeMaTUYECKUX, TaK W MPAKTUUECKUX 3aj1ad,
BCTPEUAIOIIMXCS B  peanbHON ku3HH. OOyvaromuiica JO0HKEH HayuHUThCs
OTIPEJICNTATh TE€OMETPUUECKYIO (DUTYpy, ONMHCATh CIIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HAUTH TJIOMIAAb 3€METBHOTO YYaCTKa, PACCUYMTATh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalesd Wiand TpeOyeMble pa3Mepbl rapaxka Iy aBTOMOOHIIA.
OTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTEIIbHAS JIMHUS B M3YUYEHUU T€OMETPUHU.
[Tpu pemieHny 3a7a4 MPAKTUUYECKOTO XapakTepa OOYYarolIMICsA YUUTCS CTPOUTh
MaTeMaTHYECKUE MOJEIM  PEAJbHbIX JKU3HEHHBIX CUTyalluid, MPOBOJUTH
BBIUMCJICHUA U OLICHUBATh aJICKBATHOCTD MOJIYUYCHHOTO pPe3yJibTaTa.

Kpaithe BaxHO MOAUEPKUBATH CBS3M TEOMETPUM C JPYTUMH Y4YEOHBIMU
MpeMETaMH, MOTHUBHPOBAThH MCTOIB30BATh OMPEACIICHAS TEOMETPUUECKUAX (DUTYP
¥ TIOHATHH, JEMOHCTPUPOBATH MPUMEHEHWE TOJIYYCHHBIX YMCHHWA B (DU3HKE H
TEXHUKE. OTH CBSA3M Haubojee ApKO BUAHBL B Temax  «Bektops»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHary U «Teopema
[Tuaropar.

YuebHbiil kypc «l'eoMeTpua» BKIIOYAET CJECAYIOIIME OCHOBHBIE PAa3eibl
comepxanus. «l'eomerpuueckne (¢Gurypel W WX CBoHcTBa», «U3mepenne
F€OMETPUUECKUX  BEIMUYMH», «JlekapTOBbl KOOPAMHATHI HAa  IJIOCKOCTHY,
«BekTopsb», «/IBrxkeHus miockoctuy, «IIpeodpazoBanus noaoous».

Ha usyuenue yuebHoro kypca «l eomerpus» orsoautca 204 yaca: B 7 kiacce
— 68 uvacoB (2 yaca B Hexaenio), B 8 kimacce — 68 yvacoB (2 yaca B Henenmo), B 9
kimacce — 68 yacos (2 yaca B HEZENIO).



COJAEP)KAHUME OBYUEHUSA
7 KUIIACC

HauanbHbie noHsTus reomerpun. Touka, npaMasi, OTpPE30K, Jiyd. Yroj. Buas
yriioB. BepTukaibHble W CMeXHbIe yriael. buccektpuca yria. JloMmanas,
MHOTOyroJibHUK. [TapanienbHOCTh M NEPIEHAUKYIAPHOCTD MPAMBIX.

Cummetpruunbie  ¢urypsl. (OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHH.
[TpuMepbl CHMMETPHUM B OKPYIKAFOIIIEM MUPE.

OCHOBHbIE TIOCTPOCHHSI C TOMOINBIO LMUPKYJA W JIMHEHKUA. TpeyrojibHUK.
BricoTa, MeanaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOeApeHHBIH W PaBHOCTOPOHHWHM  TpeyrojibHUKWA. HepaBeHCTBO
TPEYTrOJIbHUKA.

CpoiicTBa ¥ TpU3HAKK PaBHOOCAPEHHOro TpeyrojibHuka. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKK NapaJUICAbHbIX TPsAMbIX. CyMMa yriloB TPEYTroJibHUKA.
BHenrnue yriiel TpeyroibHUKa.

[TpsamoyrosibHbl  TpeyrojapHUK. CBOMCTBO MEAMAHBI MPAMOYTOJIBHOTO
TPEYroJdbHUKA,  MOPOBEAEHHOM K  rumoreHy3e. llpu3Haku  paBeHCTBA
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPeYroibHUK ¢ yriioM B 30°,

HepasencTtBa B reomMeTpun:. HEPABEHCTBO TPEYTOJIBHHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOoJbLIEM YTIiie U OOJbIIEH CTOPOHE TPEYroJibHUKA.
[lepnenaukynsap v HAKJIOHHAS.

['eomeTrpuueckoe MecTto TOYEK. buccekrpuca yrna W cepeIMHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpy»HOCTh W Kpyr, XOpJa M JWaMeTp, UuX CBoiHcTBAa. BzaumHoe
PacIoJIOKEHUE OKPYKHOCTH M mpsmoi. KacarenbHas U cekylias K OKPY>KHOCTH.
OKpy»XHOCTh, BOMCAaHHAs B yroj. BnucaHHas W ONHUCAHHAsA OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

Uetpipéxyronpauku. [lapannenorpamm, ero npusHaku u cBorMcTBa. YacTHbie
Cllydau TMapajuiesiorpaMMoB (TIPIMOYTOJBHUK, poMO, KBaApar), WX NPU3HAKA H
cBoiicTBa. Tpamenus, paBHOOOKas Tpameuus, €€ CBOWCTBA M IPHU3HAKH.
[IpamoyrosibHas Tpaneuus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cummerpusa. Teopema dasneca u
TeOpeMa O MPONOPLIMOHATIBHBIX OTPE3KAX.

Cpennue TUHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroibHUKa.

[Tomobme TtpeyroabHUKOB, Kko3ddummenr momodusa. Ilpwsnaku nomoOus
TPEYTOJAbHUKOB. [ [puMeHeHne noA00uA NpU PELICHUH MPAKTUYECKUX 3a7a4.



CpoticTBa mmomaneii reomerpuueckux ¢uryp. Dopmynsl mis TUIOMAAH
TPEYroJibHUKa, NapajiesorpaMma, pom6a u Tpaneuud. OTHOLIEHWE MIOIMAnei
mo00HBIX (HUTYP.

Briuncnenne mioiaaei TpeyrojibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETUATOM
oymare.

Teopema Iludaropa. [lpumenenne teopemsl I[ludaropa mpu pemnieHnn
MPAKTHYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrja OpsSMOYroJibHOTO TPEYTroJibHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIACCTBO. TpHroHOMeTpuueckne (PyHKIHUH
yriioB B 30, 45 u 60°.

BrnivucanHble ¥ LEHTpaNbHBIE YIJIBI, YrOJI MEXAY KAcaTEeIbHOM W XOPAOH.
Yriel MEXIy ~ XOpAaMHu M CEKyIIMMHU. BhucaHHble W ONHCAHHBIC
YETBIPEXYTOJBHUKN. B3auMHOE pacnosiokeHue ABYX OKpyKHOcTeh. Kacanwme

okpyxkHOCTeH. OO0IHe KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreic yrmoB ot 0 go 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYIIbl MPUBEACHMUS.

Peuienne TpeyroapHukoB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB.
PeliieHne mnpakTHYECKUX 3adady C HCMOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMbI CUHYCOB.

IIpeoOpazosanue moaoousa. [lomo6re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEICHUM OTPE3KOB XOpPHA, TEOPEMbl O TMPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbLHOM.

Bekrop, smmaa  (MOAynh)  BEKTOpPA,  COHAMPABIEHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HAMPABJCHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OMEpallMd HaJA BeKTopaMu. PasnokeHue BEKTOpa MO JBYM
HEKOJTMHEapHbIM BekTopaM. Koopaunatsel BekTopa. CKalsipHOE MPOU3BEACHHE
BEKTOPOB, MPUMEHEHUE VISl HAXOKICHUS JJIUH U YTJIOB.

JlekapToBbl KOOPAWHATHI HA MJIOCKOCTH. YPAaBHECHHS MPSAMOW U OKPY>KHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH MU MpsAMbIX. MeToa KOOPJAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHA. JlIMHA  OKpykHOCTH. [PpamycHas wu
paauaHHas Mepa YIJia, BBIUMCJIEHUE JUIMH AYT OKpy»kHOcTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKCHHST TIJIOCKOCTH W BHYTPEHHHE CUMMETpHH (puryp (djaeMeHTapHBIC
npeacrasienn). [lapamiensasiii mepeHoc. [1oBoporT.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA [ITPOI'PAMMDBI
YUEBHOI'O KYPCA «I'EOMETPHSA» HA YPOBHE OCHOBHOI'O
OBUIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJabTaThl OCBOCHHMS MPOrpaMMbl  ydeOHOro Kypca
«"'eoMeTpusa» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

NPOABJICHUEM HMHTEpPECa K TMPOLUIOMY M  HACTOAILIEMY POCCUHCKOU
MAaTEMATHKHA, [€HHOCTHBIM  OTHOLICHWEM K  JOCTHKEHHUAM  POCCHUCKHX
MaTEMATUKOB M POCCUMCKOM MATEMATUUYECKOW IIKOJIBI, K HWCIOJIb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTHUX HayKaX W MPHUKIAAHBIX chepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SA3aHHOCTEN I'pak/laHWHA U PEeaJIu3alluU €ro
mpaB, TPEACTABICHUEM O MaTEeMAaTHUYECKUX OCHOBAaX (DYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SABJACHUH, MPOIEAYP TPaKAAHCKOTO 00IIecTBa (HAmpUMep,
BBEIOOPBI, OMPOCH), TOTOBHOCTHIO K 00CYKACHHUIO 3THICCKUX MPOOJIEM, CBI3AHHBIX
C MPAKTHYECKAM TMPUMEHCHUEM JOCTHIKCHUH HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPAJIbHO-3THYE€CKUX MPUHIANOB B ACATEIBHOCTH YUEHOT O,

3) TpyaoBoe BoCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE YYAaCTHE B PCIICHUHA MNPAKTHYECCKUX 3a7ady
MAaTEMATHYECKOW HAMPAaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHWA Ha TPOTSHKEHWW BCEH KU3HW I YCIEMHOW TpodeccCHoHaTbHOM
JEATCIbHOCTA W PAa3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIbHOW TPACKTOPUU 00pa30BaHUA U KU3HEHHBIX MJIAHOB C
YUETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTnyecKoOe BOCIIUTAHHE:

CIIOCOOHOCTBID K  SMOLUMOHAJIbLHOMY M 3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lau, PEUICHUN, PACCYXKIACHUW, YMEHUIO BHUJIECThH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

S) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpPHEHTALMEd B JCATECIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
MPECTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSA UEJIOBEKA, TPUPOJILI U
oOIecTBa, MOHMMAaHUEM MaTEMaTHYECKOH HAyKW Kak c¢epbl UYeTOBEUYECKOM
JNEATENBHOCTH, ATANOB €€ Pa3BUTUA M 3HAUMMOCTH I PA3BUTHA LIUBWIN3ALUU,
OBJIQJICHUEM S3BIKOM MATEMATUKU W MATEMATHYECKOW KYJIBTYPOH KakK CpPEICTBOM
MO3HAHWUS MHPA, OBJAJCHHEM MPOCTCUIIMMH HABBIKAMH HWCCIIEA0BATEIBCKON
JNEATENIbHOCTH,



6) d¢usnueckoe BocmuTaHue, (popMHpPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLHOHAJLHOTO 0JIAT OTIOJTYYHS:

TOTOBHOCTBIO TIPHMEHSATh MATEMATHUCCKHE 3HAHUS B HMHTEPECAX CBOETO
3MOpOBbS, BEIEHUS  3A0pPOBOTO  o0Opaza Ku3HM  (3J0POBOE  MHTAHUE,
cOQTaHCHUPOBAHHBIM PEXUM 3aHATAW W OTABIXa, PeEryisapHas Qu3ndecKas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEGUICKCHUH, TPU3HAHUEM CBOETO
MpaBa Ha OMMUOKY ¥ TAKOTO € MpaBa APyroro ueaoBeKa;

7) 3K0J10THYECKOe BOCTIUTAHHE:

OpHEHTAITMEH HAa TPUMEHEHNUE MAaTEeMATHUCCKUX 3HAHUH JJIA PEIICHUS 3a7au
B 00JIaCTH COXPAHHOCTH OKPY’KAIOWICH CPEabl, TUIAHUPOBAHHS TIOCTYNKOB W
OIICHKH WX BO3MOXHBIX TIOCJCACTBHIA JIi OKPYXKAIOMEH Cpeabl, OCO3ZHAHHEM
rJI00AJTBHOTO XapaKTepa dKOJOTHICCKHAX POOIeM U MyTeH WX PEIICHMS,

8) aganTranmusi K U3MEHSIOIINMCSI YCJIOBHSAM COMHAJIBHONH W TMPUPOTHOM
cpenbi:

TOTOBHOCTBIO K JACHCTBUSAM B YCJIOBHUSAX HEOMPEACIEHHOCTH, TOBBIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHICCKYIO ACATEIIBHOCTh, B TOM UHCIIE
YMEHHE YUYUTHCA y APYTUX JIOJACH, MPUOOpETaTh B COBMECTHOW MESITEIIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUA W3 OIBITA IPYTHX;

HEOOXOMUMOCTHIO B (OPMHUPOBAHWKM HOBBIX 3HAHWH, B TOM YHCIE
(hopMynupoBaTh WACH, TIOHATHS, THIIOTE3bI 00 0OBEKTAX W SBJICHUSAX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE,

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYallMiO, BOCIHPUHHUMATH
CTPECCOBYIO CHTYaITMIO KaK BBI30B, TPEOYIOMUI KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBIC PENICHUS W JACUCTBUSA, (POPMYJTHPOBATH W OICHWUBATH PUCKH H
MOCJIC/ICTBUA, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHBIE YHUBEpPCAJbHbIE YUeOHbIe AeHCTBUSA

basoBble Jornueckue aeiicTeus:

e BBIABIATh U XAPAKTEPHU30BATh CYIIECTBCHHBIC MPHU3HAKHM MATEMATHUECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXTy TOHATHAMH, (HOPMYIAPOBATH
OMpENCNICHUS]  TOHATHM, YCTAHABJIMBATh  CYIIECTBEHHbIH  MPU3HAK
Kiaccu(pukauu, OCHOBAHWA /Jid OOOONICHWS W CpPaBHEHUS, KPUTEPHH
MPOBOJAMMOTO aHAJIN3A;

e BOCIHpPUHUMATH, (OPMYJIHPOBATH MW  MPEOOPA3OBHIBATH  CYXKICHUA:
YTBEPAUTEAbHBIE W OTPULIATENIbHBIC, €IUHUYHBIC, YACTHbIE U OOIIue,
YCJIOBHBIE;



BBIABIISITh ~ MATEMAaTHUECKUE  3aKOHOMEPHOCTH,  B3aWMOCBA3M U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHHUSIX U YTBEPKIACHUSAX,
npejyiaratb KpUTEPUU 1S BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JieNaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M
WHYKTUBHBIX YMO3AKTIOUCHHUHN, YMO3AKITIOUCHUH M0 aHAJIOTU U,

pa30upaTh MOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUH (MIPAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIFHO HECIOKHBIE JTOKAa3aTeIhCTBA
MareMaTtndecknx (hakToB, BBHICTPAWBATh aAPTYMEHTAIAIO, TPHUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC PACCYKICHUA,
BEIOWpPATh Crmocod permeHus ydeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BbHIOMpPATh HauboOIee MNOAXOASIMIMU C  Yy4ETOM
CaMOCTOATEILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBbie ucciienoBare/IbCKHe AeCTBHSA:

HCIOJI30BaTh BOTPOCHI KaK HCCIICAOBATEIICKUI WHCTPYMEHT TO3HAHWA,
(opMynupoBaTh BOMPOCH, (PUKCUPYIONTHE TPOTUBOPEUNE, MPOOIEMYy,
CaMOCTOATEIFHO YCTAHABIIMBAaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUTIOTE3Y, apTyMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE,

MPOBOJAUTh MO CAMOCTOATEJIBHO COCTABJCHHOMY IUIAHY HECJIOMKHBIN
AKCHEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEH OOBEKTOB MEXKAY COOOI;
CaMOCTOSATEILHO (DOPMYJIHPOBATh OOOOIIECHHS M BBIBOJBI IO PE3YyJIbTaTaM
MPOBEAEHHOTO HAOJIO/ICHHS, HCCJICIOBAaHUS, OILICHMBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA,

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIBUTATh
MIPEAMOIOKEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHAX.

PaboTa ¢ undopmanmeii:

BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMHA, TAHHBIX,
HEOOXOUMBIX JJIS PEILICHUS 3a/1a4u;

BbHIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
WHOOPMAITHIO PA3TMUYHBIX BUAOB B (OPM MTPEACTABIICHHUS,

BEIOWpaTh (opMy TpeAcTaBiIeHUS WH(pOpMAMA W WLTIOCTPUPOBATH
periaemMble 3aMa4d  CXeMaMH, auarpaMMaMH, WHOW rpadukoil W mx
KOMOHMHAILHMSIMH,

OIICHMBATh HAAEKHOCTh HMH(POPMAIMK TIO KPUTEPHIM, TPEITOKCHHBIM
yUHTEIEM WM CHOPMYITHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKAaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHHUMATL H (I)OpMy.]'H/IpOBaTB CYKACHHUA B COOTBCTCTBHHU C YCJIOBUAMHA
U nejIAMHu O6H.[€HI/I$I, SACHO, TOYHO, I'PAMOTHO BbIPAXKAaTh CBOKO TOYKY 3PCHHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh MOACHCHHS MO XOIy PEHICHUS
3a/1a4¥, KOMMEHTHUPOBATH MOJTYUCHHBIN PE3yJIbTaT;

B X0Ji¢ 00CYXJICHUS 337aBaTh BOMPOCHI MO CYIIECTBY O00CYKIAEMON TEMBI,
poOIeMBI, PEIacMon 3aaun, BHICKA3bIBATh MCH, HAICIICHHBIC HA TIOWCK
PEIICHHS, COMOCTABIATh CBOM CYXACHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB AHWANIOTa, OOHApYXWBATh PA3MUAC W CXOJACTBO TO3WINN, B
KOPpeKTHOM hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
MIPEICTABIIATH PE3yNbTATHI pelIeHus 3a/1a4H, IKCIICPUMEHTA,
HCCJICIOBAHUS, TIPOCKTA, CAMOCTOATEIHFHO BRIOMPATh (hOpMaT BHICTYTUICHUS
C YuéTOM 3a7a4 NPE3EHTALUA U OCOOEHHOCTEN ayIUTOPUH;

MOHUMATh W UCTIOJIb30BATh MPEUMYIINECTBA KOMAHHONW W WHIUBU Ty TbHON
padOoTHI IPH PEIICHUH YUEOHBIX MATEMATHUSCKUX 3a1a4,;

MPUHUMATH TIETh COBMECTHOM NEATECIHHOCTH, TUIAHWPOBATH OPTraHU3AIHIO
COBMECTHOM paloThl, pacmpeaesaTh BHUAB padoT, JOTOBAPHBATHCS,
00CYy’KaTh MPOLECC U PE3yJbTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOICH,

y4acTBOBaTh B TPynmoBbiX ¢dopmax padboTer (0OCyxkaeHUs, OOMEH
MHEHUSMH, MO3TOBBIC TITYPMBI M JPYTHE), BHITIOJHATH CBOIO YacTh pabOTHI
U KOOPAMHHPOBATH CBOW JCUCTBHS C JPYTMMH WICHAMH KOMAaHJIBI,
OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOMMA TPOAYKT MO KPHUTEPHAM,
c(hopMyTMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIE YHUBeEPCAJIbLHbIE YyUeOHbIE JelicTBUSA

Camoopranuzamnus:

CaMOCTOATEILHO COCTABJIATH TUIAH, aJTOPUTM PEIICHUS 331a4yd (WIH €To
9acTh), BBIOMPATh CHOCOO PEIIEHUA ¢ YUETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJLIEKT:

BJIAJETh COCO0AMHU CAMOITPOBEPKH, CAMOKOHTPOJIS ITPOLIEcca U pe3ysbTaTa
pelLIeHns MaTEMATUYECKON 3a1a4K,

NPEABUNETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPY PEIIEHUM 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTara ACATEIIbHOCTU ITOCTABJICHHONW LEIU U
YCJIOBUSAM, OOBACHATh MPUUYUHBI JOCTHOKEHUS WM HEIOCTUXKEHHS UENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K konmy oOyuenus B 7 KJjacce OOYy4YarOIMUMCSA MONYYUT CICAYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

PacmosnaBaTh W3ydeHHBIE TEOMETPHUCCKHE (UTYpPBI, ONPEeAeNATh WX
B3aMMHOE PaCIOJIOKECHHUE, HM300pakaTh T'E€OMETPUUYECKAE (DUTYDHI, BBHITIOIHSTH
YEPTEIKA MO YCIOBHKO 3adaud. M3MepsATh NMHEHHBIE W YIVIOBBIE BEJIWYHWHBL.
Pemate 3a1aum Ha BBIYMCIIEHHAE AJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLEHKY JMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peajbHON JKM3HU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. PaznuyaTh pa3Mepbl 3THX
00BEKTOB MO MOPAJKY BETUUUHBI.

CTpouTh 4epTE KM K FTEOMETPUUECCKAM 3a/1a4aM.

[Tonp30oBaTeCd MNOpH3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh
MPU3HAKK U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIIEHUHA 3a7a4.

[IpoBOANTE TOTUYECKUE PACCYKICHHUS C MCHOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30oBaThCA NpPU3HAKAMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAHBI, MNOPOBEAEHHOW K  THUIOTEHY3€  OPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PECIICHUU F€OMETPUUECKHAX 3a/1a4.

OnpenensaTs NapauieibHOCTh NPSIMBIX ¢ MOMOIIBIO YTJI0B, KOTOPbIe 00pa3yeT
¢ HUMU cekyasa. OnpeaensaTh MapajyieTbHOCTh NPSAMbBIX ¢ TTIOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOUEK OJHOM MPAMOU 10 TOUEK APYTOU NPAMOM.

Pemate 3a1aun Ha KiaeTuaTon Oymare.

[TpoBOANTL BHIYMCIICHUS W HAXOJWUTh YHUCIOBbIE M OYKBEHHbIC 3HAYEHUA
VIJIOB B TEOMETPUUYECKMX 3aJa4ax C HCHOOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJAbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH JIBYX MAPAJUIEIBHBIX MPSAMBIX CEKyleh. Pemare mpakTuueckue
337241 HA HAXOXKJICHUE YTJIOB.

Bnaners MOHATHEM TE€OMETPHUECKOIO MECTA TOUYCK. YMETh ONPEACNATH
OMCCEKTPUCY YIJIa U CEPEANHHBIN NMEPNEHIUKYJISAP K OTPE3KY KaK T€OMETPUUECKHE
MECTa TOYCK.

GopmynupoBaTh ONPEAECICHUAS OKPYKHOCTH W KPYra, XOpAbl U AHAMETPa
OKPYKHOCTH, TIOJIb30BATHCS UX CBOMCTBAMU. YMETh IMTPUMEHATH 3TH CBOWCTBA NIPHU
pELICHUY 3a1a4.

Bnagete moHATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHTp. [lomb3oBaThesa pakTaMm O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA TIEPECEKAOTCA B OOHOM TOYKE, W O TOM, YTO CEPEIAWHHBIC
MEPICHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bnagete moHATHEM KacaTeNnbHOMW K OKPY>XHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIICHANKYJIAPHOCTH KaCaTeIbHON U paauyca, MPOBEAEHHOTO K TOYKE KAaCaHUs.



[Tonp30BaThCA MPOCTEHIIMMU T€OMETPUUECCKUMHU HEPABCHCTBAMU, MTOHUMATh
UX MPAKTUYECKUN CMBICI.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKUE MOCTPOEHHUS C MOMOIIBIO LIUPKYJIS U
JINHEWKMU.

K konmy oOyuenus B 8 KJjacce o0O0OydarOIMUMCSA MOJYYUT CICAYIOIINE
MPEMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, WX 3JICMEHTHI,
MOJIb30BATHCS UX CBOUCTBAMU MPH PEIICHUU T€OMETPUUECKUX 3a/1ay.

[IpumeHATh CBOWCTBA TOUKHM TEPECEUCHHS MEAWAH TPEYrojbHUKA (IEHTpa
Macc) B pEIICHUHN 33/a4.

Brnanets moHATHEM CpenHEW JIMHUWA TPEYTONbHWKA W TPAMCIVH, TPUMEHSThH
WX CBOMCTBA MpU pelieHuU reoMmeTpudeckux 3aaad. [lonp3oBaThea Teopemoi
daneca ¥ TEOPEMOI 0 MPOMOPIMOHATBHBIX OTPE3KAX, TPUMEHATh UX AJIA PEIICHUS
MPAKTHYECKUX 3a/1a4.

[TpumeHATh MpHU3HAKKA MO00HS TPEYTOJBHUKOB B PEIICHUHN T€OMETPHICCKUAX
3a/1ay.

[Tonmp3oBatbesa Teopemoii [lmdaropa anma perieHUss TEOMETPUUECCKUX W
npakTuueckux 3anad. CTpouTh MaTEeMAaTHYECKYHD MOJENIb B MPAKTHUYECKUX
3a/1a4ax, CaMOCTOSATEIbHO AEJIaTh UEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIMHBI.

Brnagers mNOHATMAMM CHHyCa, KOCHMHYCAa W TaHITE€HCAa OCTPOro yrJja
MPSAMOYTOJBHOTO TPEeyrosibHUKa. [107b30BaThCA ATUMU NOHATUAMM JIJi PEIICHUA
MPAKTHYECKUX 3a/1a4.

Boraucnats (pazauuHbIMA CIOCO0aMM) TUTOIMAAh TPEYTOJIbHAKA W TUTOMIAH
MHOTOYTOJNIBHBIX ~ (Uryp  (MONB3YSACh, TAE HEOOXOAUMO, KaAbKYJIATOPOM).
[TpuMeHATh TOTyYeHHBIC YMEHUS B TPAKTAYECKHUX 3a/1a4aX.

Brnaners NOHATUAMM BIHMCAHHOTO W LEHTPAJIBHOIO YIJia, HMCHOJIb30BaTh
TEOPEMBI O BITMCAHHBIX yTIIaX, YIJIaX MEXIYy XOpJAaMu (CEKYIIMMH) B yTIIE MEXITY
KacaTeJapHON M XOPAOH MPU PELICHUU T'€OMETPUUECKUX 3a1a4.

Brnaners moHATHEM ONMHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIIEHUHA 3a7a4.

[TpuMeHATh MONYUEHHBIC 3HAHWA HA MPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJIEH JJIS 3a7a4 peaJIbHON KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BHIUUCICHUS
C TPUMEHEHHUEM TOAOOMS W TPUTOHOMETpHUH (TTONB3YACh, TAC HEOOXOIUMO,
KaJIbKYJIITOPOM ).

K xkonimy oOyuenus B 9 KJjacce 0O0OydarOIMUMCSA MONYYUT CICAYIOIINE
MPEMETHBIE PE3YJIbTATHI:

3HaTh TPHUTOHOMETPUYECKHE (YHKIIMA OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHBIC 3JIEMEHTHI TMPSAMOYTOJIBHOTO TPEYTONbHUKA («pEIICHUE



MPAMOYTOJIEHBIX TPEYTONBHUKOBY). HaxoauTh (C TOMOIIBIO KaTbKYIATOPA) ITHHBL
U YTJIBI JUTSl HeTAOJTUIHBIX 3HAYCHUH.

[Tonp3oBaThesa opMyIaMu MPUBEICHAS W OCHOBHBIM TPUTOHOMETPHUECKAM
TOXKIECTBOM JUJII HAXOXKJIEHUS COOTHOIICHWA MEXAY TPUTOHOMETPHUECKUMHU
BEJTUUMHAMM.

Hcmonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJTSI HAXOXACHHUS PA3TAIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEHICHHUE TPEYTOJbHUKOBY»), TPUMEHATh WX TMPH
PEIICHUH TeOMETPUUECKAX 3a/1a4.

Brnanets monsTHAMEH  mpeoOpazoBaHHMs — TOAOOHSA,  COOTBETCTBEHHBIX
aneMeHTOB moao0HbEIX Guryp. [loap30BaThCs cBOMCTBAMU TOA0OUS TPOU3BOJIBHBIX
¢uryp, ymMeTh BBIUHCIATH JIMHBI W HAXOAWTHh YIJBl y TOMOOHBIX (HUTYD.
[IpumeHATh cBOMCTBA TOMOOMS B MPAKTHUECCKUX 3ajavyaxX. YMETh NPHUBOIUTH
MIPUMEPHI TOTOOHBIX (GUTYP B OKPYXKAIOIIEM MHPE.

[Tonp3oBaTHCA TEOPEMaMH O MTPOW3BEICHUH OTPE3KOB XOP/, O MPOU3BEACHAN
OTPE3KOB CEKYIIHNX, O KBAAPATE KacaTeIIbHOM.

[Tonmp30oBaThCA BEKTOpPAMH, TIOHMMATh WX TCOMETPUUECCKUN W (Pu3ndecKkuid
CMBICII, TIDUMEHATH WX B PEIICHUH TEOMETPUUCCKUX W (PU3WUECKUX 3a1ad.
[TpuMeHATh CKAIAPHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXACHUS JTUH U YTJIOB.

[Tonp3oBaThCA METOAOM KOOPAMHAT HA TUIOCKOCTH, TPHMEHATH €Tr0 B
PEIICHUH TeOMETPUUECKAX M TIPAKTHUCCKUX 3a/1a4.

Brnanets NMOHATHSAMU MPABUILHOTO MHOTOYTOJIBHHMKA, JUTAHBI OKPY>KHOCTH,
JUTMHBI JTyTH OKPY>KHOCTH W PagHaHHOW MEPHI YIJIa, YMETh BBIYHMCIATH TUIOMIAIb
Kpyra u ero yactei. [[puMeHaTh moyueHHbIe YMEHHS B PAKTHUSCKUX 3aa49aX.

Haxomute ocw (Mnw HEHTPBI) CUMMETPHH (UTYp, TPUMEHATH JABUKCHUS
IJIOCKOCTHU B MPOCTEUIIUX CITyUYasaX.

[IpumeHATh TONydeHHBIC 3HAHUS HAa TMPAKTHKE — CTPOUTh MATEMATHUYCCKHE
MOJCIA IS 33124 PEANbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIOITUE BEIUUCIICHUS
C TPUMECHEHWEM TOJ00MS W TPUTOHOMETPUUECKUX (DYHKIUH (TIOJB3YACH, TIC
HEOOXOIUMO, KaJTbKYJIITOPOM ).

















































































