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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OQUH U3 OCHOBHBIX PA3ZeiIOB LIKOJIBHOW MaTE€MaTHUKH, UMEIOIIHUNA CBOEH
LEJIBI0 00ECleYnTh M3yuYeHHE CBOWCTB W pa3MepoB (UIyp, MX OTHOIIEHUH U B3aUMHOE
pacIoJIOKEHUE, OIUPACTCS HA JIOTMYECKYH0, [OKa3aTelIbHYI0 JMHUIO. LIeHHOCTh H3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOTI'O O0ILEro 00pa3oBaHMsl 3aKIF0YAETCs B TOM, UTO 0Oydaronuics
YUUTCSI TNPOBOAUTHL JIOKA3ATEIbHBIE PACCYKIAEHUs, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHMS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, POPMYIUPOBATH OOpaTHBIC
YTBEPKACHHUS.

Bropoil 11e51b10 U3y4eHusl TeOMETPUN SBJISETCS MCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
PELICHUHU KaK MaTEMAaTUYECKUX, TaK U IPAKTUYECKUX 3a1a4, BCTPEUAIOIINXCS B PEAIbHON KU3HH.
OOyuarouuiics JOKEH HAY4YHUTBHCS OINPENEIUTh I'€OMETPUUYECKYI0 (pUrypy, omucaTh CIOBaMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIBHOIO YYacTKa, PACCUUTaTh HEOOXOAUMYIO
JUINHY ONTOBOJIOKOHHOIO KaOeis WM TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOPAsl, BBIYMCIUTEIbHAS JIMHUA B U3ydeHUU reomerpuu. Ilpu pemenun 3amau
IPAaKTUYECKOI0 XapakTepa o0y4yaromUics YUUTCS CTPOUTh MaTeMaTHYeCKHe MOJIENN PeaIbHbIX
JKU3HEHHBIX CHUTyallud, IIPOBOJWTH BBIYMCICHUS M OLEHUBATh aJCKBATHOCTH IOJYyYEHHOI'O
pe3yJibTara.

KpaiitHe BaXHO MOMYEPKUBATH CBSI3U T'C€OMETPHUH C JPYIMMH YUEOHBIMH IpPEJIMETaMH,
MOTHUBUPOBaTh  KCIIOJIb30BaTh  ONPEACICHHS  TI'COMETPUYCCKUX  (QUTYp UM TOHSTHIA,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJTyYCHHBIX YMEHUH B (pU3HKe U TEXHUKE. DTU CBS3M HanboJee
SIPKO BUJIHBI B TeMax «BekTope», « TpuroHoMeTpudyeckue COOTHOIICHUs», «MeTol KOOpAMHATY
u «Teopema [Tudaropar.

YueOublii kypc «['eoMeTpus» BKIIOYACT CIICAYIOIIHNE OCHOBHBIC pPa3leibl COACPKAHWS:
«['eomerpuueckue ¢Gurypsl M UX CBOMCTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«/lexkapToBbl ~ KOOpPAMHATBI HA  IUIOCKOCTW», «Bektopb», «JIBHKEHUS  IIOCKOCTHY,
«IIpeobpazoBanus mogo0us».

Ha uzydenue yue6Horo kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kinacce — 68 yacos
(2 yaca B Hezem0), B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacos (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanbHbplie nonarus reomerpuu. Touka, mpsimas, OTpe3OK, Jiyd. Yroia. Buael yrios.
Beprtukanbuele M cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapaneabHOCTh ¥ NEPIIEHIUKYISPHOCTD MPSIMBbIX.

Cummetpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [Iprumepbl cuMMeTpun
B OKPY’KalOIlleM MUDE.

OcHOBHBIE IOCTPOEHUS C TTOMOIIIBIO IUPKYIIS U JTUHeHKu. TpeyronbHuk. Boicora, Mennana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOeIpeHHBIN 1 pABHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHKA.

CpoiicTBa W TpU3HAKKM PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA
TPEYTroJIbHUKOB.

CBoiicTBa M MpU3HAKU MapaUIeIbHbIX MpsMbIX. CyMMa yriioB TpeyrojibHHKa. BHenrHue
YIJIbl TPEYTOJIbHUKA.

[TpstmoyronbHbIl TpeyroabHUK. CBONHCTBO MeAHaHbl MPSMOYIOJIBHOTO TPEYTrOJIbHUKA,
npoBeNEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstmoyronbHbIN TPeyroJibHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIUHE JIOMAHOM,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

['eomeTpuyeckoe MecTo Touek. buccekTpuca yriia u CepeAUHHBIA MNEPHEHAMKYISAP K
OTpE3KYy KaK F€OMETPUUECKHE MECTa TOUEK.

OKpy>XKHOCTb M KpYyI, XOpJa M JAUaMeTp, HMX CBOHCTBA. B3ammHOe pacmosokeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyias K okpy)HocTu. OKpyKHOCTb, BHUCAHHAsI B yTOJI.
Brircannas u onvcanHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronpHuku. Ilapamnenorpamm, ero npusHaku M CBOMCTBA. YacTHble ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajpaT), X MpHU3HAKW U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton ynBoenus menuanbl. LlenTpanbHas cummerpusa. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojbHUKA U Tpaneuu. LleHTp macc TpeyroibHUKa.

[Tonobue TpeyroabHUKOB, kK0dduureHtT nomodbus. [IpusHaku momodus TPeyroabHUKOB.
[TpumeneHnne no100ust pY pelIeHUH TPAKTUUECKUX 3ajad.

CpoiicTBa miomaneit reomerpuueckux Guryp. @opMyisl A IUIOMAAM TPEYrolbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAAeH MOI00HBIX UTyp.

Beruucnenue miomazei TpeyroJbHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema I[Tugaropa. I[lpumenenne reopemsl [Tudaropa npu pemieHUN MpaKTHUIECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla INpsMOYIOJbHOIO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BnucanHble M LEHTpaibHBIE YIVIBI, YTOJ MEXAY KacaTelIbHOM M XOPIOH. YTIUIBI MEXIY
XOpAaMH U CeKyIIMMH. BricanHble u onucaHHble YeThIPpEXYTOIbHUKHU. B3anMHoOe pacnonoxenue
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O011ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIbI IPUBEICHUS.



Pewienne TpeyronsHukoB. TeopeMa KOCHHYCOB UM Teopema CHUHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Toodne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 Mpou3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEICHUM OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOIynab) BEKTOpa, COHAIPABICHHBIE BEKTOPbI, IPOTHUBOIOJIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMHu. Pa3nokeHue BeKTOpa 10 ByM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTel BEKTOpA.
CkasisipHO€ ITPOU3BELECHNE BEKTOPOB, IPUMEHEHNUE JJIs1 HAX0XK/IE€HUS JUIMH U YIJIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHUS IMPSAMOM M OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEH U NPSIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHE.

ITpaBriIbHBIE MHOTOYTOJIBHUKH. [[n1Ha OKpy>KHOCTH. I'pagycHas u paguaHHas mMepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekropa, CerMeHra.

JIBMOKEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPUH (DUTYp (3JIeMEHTapHbIC MPEACTaBIECHUS).
[TapannensHbli nepenoc. [1oBopoT.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHUS TIporpamMmbl  ydeOHoro kypca «['eomerpusi»
XapaKTEepPU3YHOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY W HACTOALIEMY POCCHUHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSIM POCCHUMCKMX MAaTeMaTUKOB M POCCUUCKOM
MaTE€MaTUYeCKOW LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTCH TpakIaHWHA W pPEAM3alHH €ro IpaB,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM TPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-ITHUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHUHM NPAKTUYECKUX 3a/7ad MaTeMaTU4eCKOu
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOTO 0O0pa3oBaHUs HAa MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTIEITHOM Mpo(dheCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa30BaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBI0O K AMOITMOHAIBHOMY U JCTETHYECKOMY BOCHPHUSITHIO MaTEMaTUYECKHUX
00BEKTOB, 33/1a4, PEUICHUI, PaCCyKIECHUN, YMEHUIO BUJETh MaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIMEH B JCITEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak chepbl YelOBEYECKOW MeATeTbHOCTH, ATAroB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS [IUBUIN3ALIMH, OBJIAJIEHUEM SI3bIKOM MAaTeMaTUKU U MaTeMaTH4eCKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATEbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, GopMupoOBaHKE KYJIbTYPHI 310POBbS H IMOLHMOHAJIBHOIO
Os1aromostyqusi:



TOTOBHOCTBIO TPUMEHATh MaTEMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS, BEICHHS
310pOBOT0 00pa3a >KU3HU (3I0pOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNU M OTIbIXA,
peryinsipHasi (puznyecKass aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA peduieKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpUEHTAIlMe Ha MPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHWM ISl pelleHus 3aaad B 00JacTH
COXPaHHOCTH OKpYXarolleid Ccpespl, IUIAHUPOBAHMUSA IIOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
MOCIEACTBUM ISl OKPYXKAIOLIEH cpesibl, 0CO3HAHUEM T100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
po0JIeM U IyTeN UX PELLEeHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSAX HEOIPEACTEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITebHOCTh, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OTIbITA IPYTHX;

HE0O0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCiIe (HOPMYIUPOBATH UICH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
JneGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCHIPUHUMATEH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIe DPEHICHUS W JICHCTBHS,
dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble Jornueckue gecTBUA:

BBISIBJIITH M XapaKTePU30BaTh CYIICCTBCHHBIC IIPU3HAKKM MaTEMaTHYSCKUX OOBEKTOB, IOHSTHH,
OTHOIICHUH MEX/y MOHITHIMH, (DOPMYJIMPOBATH ONPEICICHUS MOHSITHH, YCTAHABIUBATh CYIIECTBEHHBIN
MpHU3HAK KIacCU(UKAIIMU, OCHOBAHUS JIJIsi 00OOIICHUS M CPAaBHEHHSI, KPUTEPUH ITPOBOAMMOTO aHAN3a;
BOCIIPUHUMATh, (DOPMYJIIMPOBATh U MPEOOPA30BbIBATh CYXKJICHUS: YTBEPIAUTEIbHBIC W OTPHUIATEIbHbIC,
ITMHUYHBIC, YaCTHBIC U 00IIHe, YCIOBHBIC,

BBISBIISAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TIPOTHBOpeuYus B (QaxTaX, JaHHBIX,
HAONIOJICHUSIX W YTBEPXKACHUAX, TpeiaraTb KPUTEPUH JUIS  BBISIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMIA;

JIeaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W WHIYKTHUBHBIX YMO3aKIIOUSHHIA,
YMO3aKJIFOUEHUH 110 aHaJIOTHH;

pa3dupaTh J0Ka3aTeiIbCTBA MaTEMATHUCCKUX YTBEPXKIACHHU (TPSMble M OT MHPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITEJILHO HECJIOKHBIC JIOKA3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB, BBICTPAWBATh apryMEHTAIIHIO,
MIPUBOUTH MTPHUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

BBIOMpaTh CIoco0 perieHus yd4eOHOH 3ajauu (CpaBHMBATh HECKOJBKO BapHUAHTOB pEIICHHS, BHIOMPATH
HauOoJIee MOAXOASIINN C YUETOM CAMOCTOSITEILHO BhIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBarebckue AeHCTBHSA.

WCITOJIB30BaTh BOIPOCHI KAaK KCCIIEAOBATEIbCKUIT WHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH BOMPOCHI,
(duKcHpyIOIMEe MPOTUBOpPEYHE, MPOOJEMy, CaMOCTOSITEIbHO YCTaHABIMBATH KMCKOMOE W JaHHOE,
(hopMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOKO MMO3UIUI0, MHEHUE;

MPOBOJIUTH TI0 CaMOCTOSITEIPHO COCTaBJICHHOMY IUIAaHY HECJIOXHBIH OSKCIIEPUMEHT, HEOOJbIIoe
WCCJICIOBAHNE MO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEX]1y cO00ii;

CaMOCTOSITENTbHO (POPMYIIHPOBaTh 0OOOIIEHNS ¥ BBIBOABI MO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
HCCJICIOBAHMUS, OTICHUBATh JOCTOBEPHOCTD MOJIYICHHBIX PE3yIbTaTOB, BEIBOJAOB U 0000IIICHMIA,



MPOTHO3MPOBATH BOBMOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH TPEINONIOKEHHS O €r0 Pa3BUTUH B
HOBBIX YCIIOBUSIX.

PatGora ¢ undopmaunmeii:

BBISIBIISITH HEJIOCTATOUHOCTD M H30BITOYHOCTh MH(OpMAIIHH, TAHHBIX, HEOOXOIUMBIX JUTS PEIICHHS 3a/1a4H;
BBIOUPATH, aHATM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIMIO PA3TMYHBIX BUIOB U
(dhopM npesicTaBICHYS,

BBIOMpaTh (OpMY MpeACTaBICHUS WHPOPMAUH M WUIIOCTPUPOBATH pEIIaeMble 3aaudl CXEMaMH,
JIrarpaMMaMu, HHOH TpaduKoN U UX KOMOWHAIIUSMH;

OLICHMBATh  HAAEKHOCTH  HMHPOPMALMU 1O  KPUTEPHAM, MNPCAJIOKECHHBIM  YUUTEIEM MU
c(hOopMyIHPOBAaHHBIM CAMOCTOSITEIBHO.

KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

BOCIIPHHUMATh U (HOPMYIHPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBHMSMHU M LENSIMH OOILEHHS, SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PECHUS B YCTHBIX U MMMUCHbMEHHBIX TEKCTaX, AaBaTh MMOSICHEHUS IO
XOJIy pelIeHUsI 33]]a4i, KOMMEHTHPOBATH IMOJTyYCHHBIH PE3yNbTAaT;

B X0JIe 00CY>KACHUS 3a[]aBaTh BOIIPOCHI 1O CYLIECTBY 00CYKIaeMOil TEMBI, MPOOIEMBI, pelacMoi 3a1a4u,
BBICKA3bIBaTh MJICH, HAICJICHHbIC Ha IMOWCK PEIICHHS, COMOCTABIATh CBOM CYXICHHS C CYKICHUSMH
JPYTUX YYaCTHHKOB JHalora, OOHApyKWBaTh pa3iMdyve M CXOJCTBO MO3MIUH, B KOPPEKTHOH (opme
(bopMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS;

NPECTABIATh PE3YJbTaThl PEUICHUS 3aJlauu, KCIIEPUMEHTa, UCCIEIOBAHMUS, TIPOCKTa, CAMOCTOSTEIBHO
BBIOUpATH (hOpMAT BBICTYIUICHUS ¢ YYETOM 3a]1au MPE3CHTAIIMHA U OCOOCHHOCTEH ayIuTOPHH;

MOHUMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHON W WHAWBUAYyaJTbHOHW pabOThI MPH PEHICHUU
y‘IC6HBIX MAaTCMAaTHUYCCKHX 3aJa4,

NPUHUMATh 1eJlb COBMECTHOW JICSITENBHOCTH, IUIAHUPOBATH OPTaHU3alMI0 COBMECTHOH pPadOTHI,
pacmpenensaTh BUIbI paboT, T0TOBAPUBATHCS, 00CYKIATh IPOIIECC U Pe3yIbTaT paboThl, 0000IaTh MHEHUS
HECKOJBKHX JIFONICH;

y4acTBOBAaTh B TPYIIOBBIX (popmax padoThl (00CYkIeHHUS, OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
JIPyTUE), BBINOIHITH CBOIO YacTh Pa0OThl M KOOPJAMHUPOBATH CBOU JCUCTBHS C JAPYTHUMH WICHAMH
KOMaH/Ibl, OI[CHUBATh KAUeCTBO CBOETO BKIIAJA B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4yaCTHUKaMU B3aHMOI[eI>iCTBPI5[.

Pery1siTuBHBIe yHHBepcaibHble yueOHbIe AeiicTBUSA

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, QJITOPUTM pelleHHs 3afadd (WIM ero 4acTh), BBIOMpaTh CHOCO0
pemieHuss ¢ y4€TOM HMEIOIIUXCS PEcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOI MH(pOpMAaIINH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoLiecca U Pe3yJibTaTa PELICHUs] MaTeMaTHIeCcKO
3aJa4H;

MPEIBUAETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTHh IPH PEIIEHHWW 3aJlaud, BHOCUTb KOPPEKTUBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX 0OCTOATENBLCTB, HAMJICHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yjbTaTa JACATENBHOCTH ITOCTABICHHOHW WETH M YCIOBHSM, OOBSICHSTH
NPUYHUHBI TOCTHOKEHHS WA HEJOCTHIKCHUS 1IeTH, HAXOIUTh OIIMOKY, /1aBaTh OICHKY NMPUOOPETEHHOMY
OTIBITY.

HPEAMETHBIE PE3YJIbTATHI
K xoniy o0yduenus B 7 kiacce o0yJaronuics MOTYIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

Pacno3naBaTh U3yueHHbIe reoMeTpuyecKkue GUrypsl, ONnpenesTh UX B3aUMHOE PacIojioKEHue,
n300pakaTh reoMeTpruuecKue (PUrypbl, BBINOIHATH YEPTEXKH IO YCIOBUIO 3aaayd. M3mepsaTsb
JIMHENHBIE W YIJIOBbIE BEIMYMHBL. PemaTe 3a1auu Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYHH
YTJIOB.

Jenate rpyOyr0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B PEaIbHOM KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pasMepsl ’TUX 0OBEKTOB 10 MOPSIKY BETUYUHBI.



CTpouTh 4epTeKu K T€OMETPUUECKUM 3a]ja4aMm.

[Tonb30oBaTbcs NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOINUTH TOTMUECKHUE PACCYKIECHHS C UCIIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsi NpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
reOMETPUUYECKUX 3a/1a4.

OnpenensaTh NapauieNIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cekymasi. OnpenensiarTs NapayiebHOCTh MPSIMBIX C TTOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJHOM MPSMOM /10 TOYEK APYroil MPsSIMOK.

Pematp 3amaun Ha KiieT4aroit Oymare.

[IpoBOANTHL BBIYUCIEHUS W HAXOOUTh YHCIOBbIE W OYKBEHHbIC 3HAYEHUS YIJIOB B
FeOMETPUYECKUX 3a71a4ax C UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOT'OYT'OJIbHUKOB,
CBOICTB yIJI0B, 00pa30BaHHBIX [IPHU IEPECEUCHUH JIBYX MapajlIeIbHBIX IPSIMBIX CeKyiei. Pemare
MPAKTUYECKUE 33/1a4M HA HAXOXKJICHHUE YTJIOB.

Brnazners noHsTHEM reOMETPUUECKOTO MECTa TOYEK. Y METh ONPEesaTh OUCCEKTPHUCY yria
Y CEpEIMHHBIN MEPHEHAUKYISAP K OTPE3KY KaK FEOMETPUUECKUE MECTA TOUEK.

DopMyIMpPOBATH ONPEIAECICHUS OKPYKHOCTU U Kpyra, XOpAbl U JAUAMETPAa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PEUICHUH 3aa4.

BnaneTe noHsATHEM ONKMCAHHOW OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
neHTp. [lomp30BaThCcs hakTaMu O TOM, 9TO OMCCEKTPHUCHI YIIIOB TPEYTrOJIbHHUKA MTEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE IEPIEHIUKYISAPbl K CTOpPOHAM TpPEYroJibHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete noHATHMEM KacaTenbHOM K  OKPYKHOCTH, IOJb30BAaTbCsl TEOPEMOM O
MEPIECHINKYIISIPHOCTH KacaTeIbHOM U paanuyca, IPOBEAEHHOIO K TOYKE KaCaHHUS.

[lonb3oBaTbcs MOPOCTEHIIMMU T'€OMETPUUYECKUMHM  HEPABEHCTBAMHU, IMOHMMATh HX
IIPAaKTUYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEHKHU.

K koHIty 00yuenus B 8 kiiacce 00yJaromuiics MOJIyduT CIEAYIOIINE TPeIMETHbIC PE3yIbTaThl:

Pacnio3snaBath OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, WX DJEMEHTHI, TMOJIb30BATHCA HX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHsATH CBOMCTBA TOUKHU MEPECCUEHUs MEIHAH TPEYToJIbHUKA (IIEHTPa MacC) B PEIICHUHT
3a/1au.

Bnaners nmonaTtuem cpenHel TUHUW TPEYTOJIbHUKA W Tpareluu, MPUMEHATh UX CBOWCTBA
IpU peleHun TreoMeTpudeckux 3anad. [lome3oBarbess Teopemoit danmeca u TeopeMoll o
MPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHSATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh MPU3HAKU MTOI00US TPEYTOIHHUKOB B PEIICHUH T€OMETPHUECKUX 3aau.

[Tonp3oBatbes Teopemoit [ludaropa mist pernieHus TEOMETPUUECKHX U TMPAKTUUYECKHUX
3a1a4. CTpOUTh MaTeMaTUYECKYyI0 MOJIEIb B MPAKTUUYECKUX 33JlayaxX, CAMOCTOSITENbHO JENaTh
4epTEX U HAXOUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanete NOHATHSMM CHHYCA, KOCHHYCAa M TaHI€HCAa OCTPOTO YIJIa MPsIMOYTOJBHOIO
TpeyroyibHUKA. [101630BaThCS STUMU MOHSATUSMH JIJIS1 PEIICHUS MPAKTHUECKUX 3a/1a4.

Boruncnsate  (pa3nuuHBIMH - crioco0aMu) — TUIOMIA[b  TPEYroJbHUKA W TUIOIIATU
MHOTOYTOJBHBIX  (uryp (MOodb3ysick, TA€ HEOOXOAMMO, KalbKyasiTopoM). [IpumenHsTh
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

Brnagets TOHATHSMH BIMCAaHHOTO W IIEHTPAIBHOTO YIJia, HWCIIOJB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaxX MeXIy XOpJaMu (CEKYIIMMU) U YIIIe MEXTy KacaTeIbHON U XOPA0U MPU
PEIICHUH TEOMETPUIECKUX 3a7ad.

Bnaners MOHSATHEM ONMUCAHHOTO YETBIPEXYTOJILHUKA, MPUMEHSTh CBOMCTBA OMHMCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.



[TpuMeHsTh TONTydYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJACTHU IS
3aj71a4 peaJbHON KHU3HHU M TIPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHHUS C TPUMEHEHUEM ITO00US
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K koHIty 00y4eHus B 9 Kkjacce 00yJaromIuiics MOIYYUT CICTYIOIINE TPEIMETHBIC Pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOIUTHh C MX IMOMOILIBIO pa3IMYHbIE
JJIEMEHTHI IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA («pemenue IIPSIMOYTOJIBHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOpPA) JUIMHBI U YIJIBI JJI1 HETAOJIMYHBIX
3HAYCHUH.

[Tonp3oBatbest hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIsl HAXOKICHHSI COOTHOILEHNUI MEXy TPUTOHOMETPUYECKUMU BEIIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIsl HAXOXIECHUS Pa3IMYHbIX AJIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYroJbHUKOBY), NIPUMEHATh HUX IPU PELICHUH TI'€OMETPUUYECKUX
3aja4.

Brnaners nonstusMu npeodpazoBaHus 110100Us, COOTBETCTBEHHBIX JIEMEHTOB MOJIOOHBIX
¢uryp. ITonp30BaThCs CBOWCTBAMH OO0 TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATDH JJIHHBI U
HaXOAUTh yINIbl y MOA0OHBIX ¢uryp. [IpuMensaTs cBoiicTBa MOAO0MS B INPaKTHUECKUX
3a1adax. YMeTh IPUBOAUTH MPUMEPHI IOJOOHBIX (UTYP B OKPYIKAIOIIEM MHpE.

[Tosp30BaTbCsA TeOpeMaMu O IPOU3BEIEHUU OTPE3KOB XOpJ, O NPOU3BEACHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IOHUMAaTh HX T€OMETPUYECKUH M (DU3MYECKHH CMBICIH,
OPUMEHATh WX B PEHICHUH T'€OMETPHUYECKMX W (PU3MUecKux 3anad. [IpuMeHsTh CcKamspHOe
IIPOU3BEICHUE BEKTOPOB I HAX0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, HPUMEHSATh €ro B PELICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bragers moHATUSMU NPaBUIBHOTO MHOIOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI AYTH
OKPY)KHOCTM M DPaJMaHHOM Mepbl YIJa, YMETb BBIUUCIATH IUIOLIAJb Kpyra H €ro
yacTtell. [IpuMeHsTh 1oslyueHHble YMEHUS B IPAKTUYECKUX 3a/a4ax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUHM (DUTYp, NMPUMEHATh JBHKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpuMeHATH MOJIydEeHHBbIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOAEIU IS
3a/1a4 peaJbHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONB3YSCh, I71€ HEOOX0IUMO, KAIBKYITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
Ne HaumeHnoBanue pa3zienoB u TeM IporpamMmsl KomnnuecTtBo yacos OnektpoHHbIE (TU(POBHIE)
/11 o0Opa3oBaTenbHBIE PECYpPCHI
Bceero|| KontponbHbie IIpakTHueckue
paboThI paboThI
1  |[Ipocreiimme reomerpuueckue GUrypsl 1 UX CBOMCTBA. 14 bubnmnorexka HOK
H3MepeHne reOMeTpUYECKHX BEIINYMH https://m.edsoo.ru/7f415e2e
2 | TpeyrosbHUKH 22 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e
3 |[TapasutenbHbIe MPSIMbIE, CyMMa YTIJIOB TPEYTOJIbHUKA 14 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eoMeTprueckne nocTpoeHus 14 1 bubnnorexka HOK
https://m.edsoo.ru/7f415e2e
S) [ToBTOpeHue, 06001IeHNE 3HAHUI 4 bubnmnoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0



https://m.edsoo.ru/7f415e2e
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8 KJIACC

No HawnmenoBanwme pasneinoB v TEM IIPOTrPaMMBI KommdectBo yacor OnekTpoHHBIE (ITUGPOBHIE)
/I o0pa3oBaTebHBIE PECYPCHI
Bceero|| KoHTposbHbIE [IpakTrueckue
paboTHI paboTHI
1 |Yerbip€xyroapHUKN 12 1 bubmmorexa [IOK
https://m.edsoo.ru/7f417e18
2 ||Teopema daiieca u TeopeMa 0 IPOMOPIIHMOHAIBLHBIX OTPE3KaX, 15 1 bubnnoreka [JOK
0/I00HBIE TPEYTOJIbHUKH https://m.edsoo.ru/7f417e18
3 |[Imomans. HaxoxaeHue miomaneid TpeyroJIbHIUKOB U 14 1 bubnuotexa [JOK
MHOTOYTOJIBbHBIX (uryp. Ilmomiaau mogo0HbIX GUryp https://m.edsoo.ru/7f417e18
4 |Teopema ITudaropa u Hayasa TPUTOHOMETPUHU 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f417e18
5 ||[Vribl B OKpY)KHOCTH. BriucaHHbIC ¥ ONTHCAHHBIC 13 1 bubnuoreka [IOK
gyeTeipexyroipHuky. KacatenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
6 |[[loBTOpeHHE, 0000IIECHIE 3HAHUIA 4 bubnunoreka [JOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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9 KJIACC

No HaumeHnoBaHue pa3ienoB U TeM IPOTpaMMbl KommuectBo dacos DnexTpoHHbIe (ITUpPOBBIC) 0Opa3oBaTEIbHBIE
/i pecypcsl
Bcero|| KonTtponbsHble [IpakTuyeckue
paboTEI paboTEI
1 ||[Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB. PerieHue 16 1 bubmmoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue moaoous. MeTpuyeckre COOTHOIIECHUS B 10 1 bubnmnoreka [HOK
OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 |[BekTopsl 12 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c
4 ||lexapTOBBI KOOPAUHATHI HA TIOCKOCTH 9 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
S [IpaBunbHBIE MHOTOYTOJIBHUKHU. [[IMHA OKPY>KHOCTHU U IJIOIIA/b 8 bubnmnoreka [JOK
Kpyra. Beraucnenue mioraaei https://m.edsoo.ru/7f41al2c
6  ||/IBmKeHHS IJIOCKOCTH 6 1 bubmorexa [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aINsT 3HAHUN 7 bubmnorexa [JOK
https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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