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HOACHUTEJIBHAA 3AIIMCKA

l'eoMeTprsi kaK OAWMH W3 OCHOBHBIX PAa3JI€JIOB IMIKOJIBHOM MATEMATUKH, UMEIOIIUN
CBOCH IEeNbI0 00eCTHeunTh HW3YYEHHE CBOWCTB U pa3MepoB (uryp, MX OTHOUICHUH W
B3aMMHOE PACIIOJIOKEHHUE, ONMHUPAETCS Ha JIOTUYECKYIO, J10KAa3aTelIbHYI0 JIMHUIO. LleHHOCTh
M3YUYEHUsI T€OMETPUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs 3aKJIIOYAETCS B TOM, YTO
00yyYaroIMiiCsl yUUTCSl TPOBOJUTH JOKA3aTEIbHBIE PACCYXKIEHUS, CTPOUThH JIOTHYECKUE
YMO3AKJIIOUEHHUSI, JI0KA3bIBaTh WMCTUHHBIE YTBEPXKACHUS W CTPOUTh KOHTPIPUMEPHI K
JIO’KHBIM, MPOBOJUTH PACCYXKACHUS «OT HNPOTUBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB,
dbopmyIUpoBaTh OOpPATHBIE YTBEPKIACHUS.

BTopoiil 11e1pr0 n3ydyeHusi r€OMETPUM SIBJISIETCS MCIIOJB30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIICHHH KaK MAaTeMaTUYeCKUX, TaK M MPAKTUYECKUX 3a/lady, BCTPEYAIOIIUXCS B
peanbHOM ku3HU. OOy4YaromIMiics JTOJDKEH HAYYUThCS OINPEACIUTh T€OMETPUUYECKYIO
burypy, onucaTh CIOBaMH JIaHHBIM 4YEPTEXK WIM PUCYHOK, HANTH IUIOMIAJb 3€MEIbLHOIO
y4acTKa, paccuuTarh HEOOXOJMMYIO JJIMHY OINTOBOJOKOHHOIO Kalens Wiu TpeOyeMmble
pa3Mephl Tapaxa it aBTOMOOMIISl. ITOMY COOTBETCTBYET BTOPAsl, BRIYUCIUTEIIbHAS JIMHUS B
u3ydeHun reoMmeTrpuu. l[Ipu pemieHMH 3a7ad MPAKTHUYECKOTO XapakTepa OOydaroniuiics
YUYUTCS CTPOUTh MAaTEMaTHUYECKHE MOJCIHM PEAIbHBIX XKW3HEHHBIX CHUTyallud, MPOBOJAUTH
BBIYMCIICHUS U OLICHUBATh aJICKBAaTHOCTh MOJIyYEHHOT'O PE3YJIbTaTa.

KpaitHe BaxHO MOJYEPKUBATH CBA3U T'€OMETPUM C JAPYTUMU YyUY€OHBIMU MPEAMETaMH,
MOTHUBUPOBATh HCIOJIB30BATh OMNPEICICHUS TEeOMETPUUECKHX (UTyp ¢ TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TMOJYYEHHBIX YMEHUM B (PU3MKE M TEXHUKE. DTU CBA3U
HauOosiee SPKO BUJHBI B Temax «BekTopbl», «TpUroHOMETpUYECKHE COOTHOIICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

VYuebnniii kype «['eomeTpus» BKIIOYACT CIEAYIONINE OCHOBHBIE Pa3JIesibl COJACP>KAHUS:
«I"'eomerpuueckue QGUrypel U HX CBOWCTBa», «lM3mMepeHne reoMeTpuyecKuX BEITUYUHY,
«JlekapTOBbl KOOpJMHATBHI Ha IUIOCKOCTH», «BeKkTopbl», «J[BIKEHUS TUIOCKOCTHY,
«IIpeobpazoBanust MOTOOUS.

Ha wusyuenue yueOnoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B HeJleNno), B 8 kiacce — 68 yaco (2 yaca B He/lel0), B 9 kiacce — 68 yacos

(2 yaca B HeZIEIIO).
COJEP)KAHUE OBYUEHUSA

7 KJIACC

HavaneHble moHATHS reomerpuu. Touka, mpsmas, OTPE30K, Jyd. Yroa. Buasl yrios.
BeprukaneHble W cMmexHblE yribl. buccekrpuca yrma. JlomaHas, MHOTOYTOJBHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYJIAPHOCTD MPSMBIX.

CummMmerpuunble ¢urypel. OCHOBHbIE CBOWCTBa oOceBoW cummeTpuu. llpumepst
CUMMETPHH B OKPYKAIOLLEM MUPE.



OCHOBHBIE IIOCTPOEHUS C NOMOLIBIO LUPKYJd M JUHEHKH. TpeyronbHUK. Bricora,
MeauaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEpEeHHBIN K PAaBHOCTOPOHHUI TpeyroiabHUKH. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M TpU3HAKK paBHOOEAPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOICTBA U IPU3HAKHU NAapaJUIEIbHBIX NPsAMbIX. CyMMa yIJIOB TPEyroJibHUKA. BHenHue
YTJIBI TPEYTOJIbHUKA.

[IpssMoyronbHbIl TpeyrodbHUK. CBOMCTBO MEIUAaHbI MPSMOYTOJIBHOTO TPEYTOJIbHHKA,
IPOBENEHHOM K TUnoTeHy3e. IIpu3Hakum paBeHCTBA MNPSAMOYTOIBHBIX TPEYTOJIBHHUKOB.
[IpsAMOYTONIBHBIN TPEYTOJIBHUK C YTII0M B 30°.

HepaBencTtBa B reomeTpuu: HEPABEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopemMa o OobIIeM yriie u 0oJbilel CTOpoHe TpeyroibHuka. [lepnenaukymsp u
HAKJIOHHAs.

['eomerprueckoe MeCTO TOYeK. bucceKkTpuca yria U CEpeAUHHBIN NEPIECHAUKYIAP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpYyI, XOpJa W JIHaMeTp, UX CBOMCTBA. B3anmmHOE pacnoyioKeHHe
OKpPY’KHOCTH U npsimoii. KacaTenbHas u cekymas K okpyHOCTH. OKPY>KHOCTb, BIIUCaHHAsl B

yroJj. BnucanHas v onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.
8 KUVIACC

YeroipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE Ciydau
napajjieIorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA. Tpanenus,
paBHOOOKas Tpamenus, e€ cBolcTBa U npu3Haku. [IpsmoyrospHas Tpanenus.

Meron ynBoenus menuansl. Llentpanbnas cummerpusi. Teopema Parneca U TeopemMa o
PONOPLUHUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojpHHKa.

[Togobue  TpeyronpHukoOB, Kodbdumuent  momobus.  [IpusHaku  momoOus
TpeyroJbHUKOB. [IpuMeHeHue moqo0us npy pemeHnn NPakTUIeCKuX 3a/1ay.

CpolicTBa 1uiomaaeit reomerpudeckux puryp. Gopmyisl 1is IoMAAN TPEYroJbHUKA,
napajiesnorpamma, pom6a u tpanenuu. OTHOIICHUE TIIOMIAIe MOJ0OHBIX PUryp.

Brruucnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTou Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl [ludaropa mpu pernieHUU MpakTHUIECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yIja IpsAMOYTOJBHOIO TpeyroyibHUKAa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuronoMmerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BrincanHble 1 LHEHTpaNbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOM U XOPAOU. YTIIbI MEKIY
XOpJlaMM U CEKylIMMHU. DBrincaHnHble W ONHUCAHHBIE YETBIPEXYTOJbHUKU. B3anmHoe
pacrnoiokeHue JIByX OKpyxkHocTel. Kacanue okpyxkHoctedl. OOue KacaTeiabHble K JIBYM

OKPY>KHOCTSIM.
9 KUIIACC



Cunyc, kocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. POPMYJIbI IPUBEIAECHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpema CHHYCOB. PemeHwne
IIPAKTUYECKHUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB Y TEOPEMBI CHUHYCOB.

[IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O MNpPOU3BENEHUH OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHHH OTPE3KOB
CEKYILHX, TEOpEMa O KBAIpaTe KaCaTEIbHOM.

Bekrop, anmHa (MOIysib) BEKTOpA, COHAIPABICHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMy HaJ
BeKTOpamu. PaznokeHue BEKTOpa MO JABYM HEKOJUIMHEApHBIM BekTopam. KoopauHatbl
BeKTOpa. CKAISIPHOE NMPOU3BEAEHNUE BEKTOPOB, IPUMEHEHHE I HAXO0XKACHUS JUIMH U YTJIOB.

JlekapTOBBl KOOpPAMHATBI HAa IUIOCKOCTH. YPaBHEHUS INPSIMOM U OKPYKHOCTH B
KOOpAMHATaX, IEPECEUCHUE OKPYKHOCTEMN U PsIMbIX. MeTOI KOOpAMHAT U €ro NPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKU. [[nmMHa OKpyXkHOCTU. ['pagycHas u paauaHHas mepa
yTIJIa, BBIYMCIIEHNE JUIMH QYT OKpyKXHOCTeH. [Inomanp kpyra, ceKTopa, CerMeHTa.

JIBMKeHUsT TJIOCKOCTH ¥ BHYTPEHHHE CUMMeTpuu uryp (d1eMeHTapHbIe
npeactasienus). [lapannensHbrit nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O
KYPCA «C’EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS IpOTrpaMMbl yueOHOro kypca «l'eoMmeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NPOSIBJIEHUEM HWHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LICHHOCTHBIM OTHOLIEHWEM K JOCTMIKEHUSIM POCCUUCKUX MATEMAaTUKOB M POCCUHCKOU
MAaTEMAaTH4YE€CKOW IIKOJbI, K HCIOJb30BAHUIO JTUX JOCTHXKEHUW B JPYyrMX HayKax U
NPUKJIAAHBIX cdepax;

2) rpaskaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO OOS3aHHOCTEN TIpakJIaHWMHA W peaju3allii €ro Ipas.,
MPEICTaBIICHUEM O MAaTEMaTHYECKHUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBIICHUM, TIPOLIEYp TPaXKIaHCKOTO 00IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHIO JTHYECKHMX TMpoOJeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTW)KCHUW HAYKH, OCO3HAHMEM BAXXHOCTU MOPAIbHO-3TUYECKUX MPUHIMUIIOB B
NESATEIIbHOCTU YYEHOT0;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKOU Ha aKTHBHOE YyYaCTHE B PEUICHUM MPAKTUYECKUX 3a0a4 MaTeMaTUYECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MAaTEMaTHUUYECKOTO 00pa30BaHMsI Ha MPOTSHKEHUU
BCEU KU3HU JJI yCTEITHON MPOo(eCcCHOHATBHON NEATeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPDOM ¥ TOCTPOCHHUEM WHJUBHUIYAIbHOW  TPAaCKTOPUHU



o0pa3oBaHMsI W >KU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
noTpeOHOCTEH;

4) 3cTeT4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MAaTEMaTUYECKUX
00BEKTOB, 3aJla4y, peHIeHU#, pacCyXJIEeHUW, YMEHHIO BHUACTh MAaTEeMAaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAIMEN B JIEATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX MpeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSI YEJIOBEKa, MPHUPOABI M OOLIECTBA, MOHUMaHUEM
MaTeMaTHYeCKOW HayKd Kak c(depbl 4eIOBEYECKOW AESATEIbHOCTH, JTANoOB €€ pa3BUTUA U
3HAYUMOCTH JUIsl Pa3BUTHs UMBWIM3ALMHM, OBJIAJCHUEM S3bIKOM MAaTEMaTUKH U
MAaTeMaTH4YECKOW KYJIbTYPOM KaK CPEACTBOM IIO3HAHHS MHPA, OBIAJCHHEM IMPOCTEHUIIUMHU
HaBBIKAMU HCCIIEIOBATENIbCKOM AEATEIbHOCTH;

6) d¢usnueckoe BocnuTaHue, GopMupoBaHHEe KYJBTYPbl 3A0POBbA H
3MOLMOHAJBHOIO 0J1arOMOTyYHA:

TOTOBHOCTBIO NPHUMEHATh MAaTEMaTHYECKUE 3HAHUS B HHTEpPEcax CBOETO 370POBb,
BEJICHUS 3JI0POBOT0 00pa3a >KU3HH (3J0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUI
U OTZbIXa, peryJjisipHas (pusudeckas akTUBHOCTh), COPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHUH,
IPU3HAHKUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO YK€ IpaBa JAPyTroro YeJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTallMel Ha IPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM JJI pelieHus 3a/1ad B 001acTH
COXPaHHOCTH OKpPYXalollel cpeibl, MIAHUPOBAHUS MOCTYNKOB M OLUEHKH MX BO3MOXKHBIX
NOCJIEACTBUNA  JJI1  OKpY’XKalollled Cpelbl, OCO3HaHUEM IJI00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanusa K M3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCIOBHUSIX HEOINPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUYECKYIO AESTEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JOpyrux Jjojed, npuoOpeTatb B COBMECTHOHM J€ATENIbHOCTH HOBbIE 3HAHMSI, HABBIKU U
KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAaHUN, B TOM uHcie (HOPMYIUPOBAThH
UJEH, MOHATHUS, TUIOTE3bl 00 OOBEKTAaxX M SBJICHUAX, B TOM YHCIE PAHEE HEU3BECTHBIX,
0CO3HaBaTh JAe(PUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW, IJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUINII KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U
necTBus, GopMyIHpOBaTh U OLEHUBATH PUCKU U TIOCTEACTBUSA, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

Ba3oBble Jioruyeckue AeicTBHA:



BBISIBJIITh U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUA MEXIYy MOHATHUSAMH, (POPMYJIUPOBATH ONMPEACICHUS MOHSATHH,
YCTaHABIWBATh CYNIECTBECHHBIM TMPU3HAK  KJIaCCU(UKAIIMH, OCHOBAHUSA  JUIS
000011IeHNs 1 CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJTN3a;

BOCTIPUHUMATh, (POPMYITUPOBATH M MPEoOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC 1
OTpHUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TIPOTHUBOPEUUS B
dakTax, NaHHBIX, HAOMIONCHUSIX U YTBEPXKICHUSX, TMpeiaraTb KPUTEPHH JUIs
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MTPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIIOIh30BAHUEM 3aKOHOB JIOTMKH, ACTYKTHBHBIX U WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3OupaTh J0Ka3aTeIhCTBA MATEMATHUYECKHX YTBEPXKACHMA (NMpsSMblE U OT
NPOTUBHOTO),  TPOBOJUTH  CAMOCTOSITETHHO  HECJIOXHBIE  JIOKa3aTeIhCTBa
MaTeMaTUYECKUX (PAKTOB, BBICTpAWBaTh APTYMCHTAIMIO, MPUBOJWTH NPHMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIHKO BAapHUAHTOB
peleHus, BEIOUpaTh HanOoJiee MOIXOSIIHA ¢ YIETOM CaMOCTOSITETTFHO BBIJCIEHHBIX
KPUTEPUEB).

ba3oBble uccieaoBarTe/bCKHe 1eliCTBUA:

UCIIOJIb30BaTh  BOTMPOCHI  KaK  HMCCJIENIOBATENbCKUM  HHCTPYMEHT  TO3HAHUS,
dbopmMynrpoBaTh BOIIPOCHI, bukcupytonme MIPOTHUBOPEYHE, npolOiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJBIIIOE HCCIEAOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXITY COOOM;

CaMOCTOSITETLHO ~ (OpMyJMpOBaTH OOOOIIEHUST ¥ BBIBOJALI IO  pe3yjibTaTaM
IPOBEIEHHOTO HAOIOIEHN S, UCCIIEIOBAHUS, OIICHUBAThH IOCTOBEPHOCTH MOTYYEHHBIX
PE3yIbTATOB, BHIBOJOB U 0000IIEHNUI;

POTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Mpoliecca, a TakKe  BbIJIBUTaTh
MPEOIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmeii:

BBISIBJISITh HEJJOCTATOUYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUISl PELLIEHUS 3a/1a4K;

BBIOMPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMALIIIO
pa3IMYHBIX BUJOB U (DOPM IpeICTaBICHMUS;

BbIOMpaTh (GopMy mpelacTaBlICHUs HH(DOPMALMKM W WILIIOCTPUPOBATh pEIIAEMBbIE
3a/layu CXeMaMu, uarpaMmmMaMu, HHOU rpauKoi U uX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIMH IO KPUTEPUSAM, MPEJIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMmyHHMKAaTHBHbBIE YHUBepPcaibHbIEe YUueOHble 1eliCTBUS:



BOCIIPUHUMATh U (DOPMYIIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMMCBMEHHBIX ~ TEKCTax, JaBaTh IMOSCHEHHWS TI0 XOAYy pCUIeHUs 3a7add,
KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B XxoA€ OOCYXJEHHs 3a/laBaThb BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBI, pelaeMoi 3a1a9n, BHICKA3bIBaTh MU, HAIICJICHHBIC Ha TIOMCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXIEHUS C CYXKISCHUSIMH JAPYTHX YYaCTHUKOB JMAjora,
OOHApy»XWBaTh pa3JWdUe M CXOJCTBO IIO3MIMHA, B KOPpPEeKTHOM (opme
dbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEJICTABIIATh PE3yJIbTAThl PEIICHUS 3a/1auu, SIKCIIEPUMEHTA, UCCIICIOBAHMUS, IPOCKTA,
CaMOCTOATEILHO BHIOMpATh (hOopMaT BBICTYIUICHUS C Y4ETOM 3a/ad MPe3eHTAIllud 1
0COOEHHOCTEW ayTUTOpHUU;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYINECTBA KOMAH/IHON U WHAMBUIYAJIbHON pabOThHI
IIPH pEIICHUHN YU4eOHBIX MaTEMAaTHICCKUX 3a]1aY,

MpUHUMATh 11€JJb  COBMECTHOW  JICSITEIBHOCTH, IUTAHUPOBATH  OPTaHU3AIUIO
COBMECTHOW paboThl, pacupenensTh BHUABI padOT, JOrOBapHUBATHCS, OOCYKIATh
IPOLIECC U Pe3yJIbTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JTOJIEH;

y4acTBOBaTh B TPYNNOBBIX ¢dopmax padoTsl (0O0CyxkacHUs, OOMEH MHEHUSIMH,
MO3TOBBIE TITYPMBI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PabOThI M KOOPIAUHHUPOBATH
CBOM JICHCTBUA C JPYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/a B
o0  TPOAYKT MO  KpUTepusiM,  CHOPMYIHPOBAHHBIM  yYaCTHUKAMU
B3aUMO/JECHUCTBHUS.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3aladu (MU €ro 4actb),
BBIOMpATh CMOCOO pElIeHHs C YYETOM HMEIOMIMXCA PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BapUAHTHI PEUIEHUHN C yYETOM
HOBOW MH(pOpMAIIUH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBIN NHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3ysibTaTa pelieHus
MaTeMaTUYECKOM 3aJauu;

MPEIBUIETh TPYJAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPU PEIICHUU 3aJa4d, BHOCUTh
KOPPEKTUBBI B ACATEILHOCTh HA OCHOBE HOBBIX 0OCTOSATENIBCTB, HAMACHHBIX OMMOOK,
BBISBJICHHBIX TPYIHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH TMOCTABICHHOM UEIU U
YCIOBHUSM, OOBSCHATh MPUYUHBI JOCTIKCHHUS WM HEAOCTHIKCHHUS IICIH, HAXOJUTh
OImMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATBI



K xoniy oOydeHus B 7 kJjacce OOydarOITUHCS IMOJIYYUT CIEAYIOIIME IMPEIMETHBIC
pEe3yJIbTaTHI:

Pacnio3naBaTh M3y4YeHHBIE TE€OMETPUYECKHE (QUTYPBI, ONPEACNSITh HX B3aUMHOE
pacIioIoKeHHE, N300pakaTh TCOMETPUYECKUE (DUTYPHI, BBIIOJHATh YEPTSHKH 110 YCIOBHUIO
3agauu. MI3MepsaTh JUHEHHbIC U YTJIOBbIE BEJIMUYMHBI. Pelliath 3a1a4u Ha BBIYMCICHHUE JJTUH
OTPE3KOB U BEJIWYMH YTJIOB.

Jlenate TpyOyr0 OIEHKY JMHEMHBIX W YTJOBBIX BEIWYMH MPEAMETOB B peajbHOU
JKU3HHU, pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznmuuarh pa3Mepsl 3THX OOBEKTOB IO MOPSIKY
BEJIMYMHEL.

CTpouTh YepPTEkKU K TEOMETPUUECKUAM 3a/1a4aM.

[Tonmp30BaThCAd MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HMCIOJIb30BATh NMPU3HAKU U
CBOMCTBA PaBHOOCAPECHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOAUTH JTOTUYECKHUE PACCYKICHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA MPAMOYTOJbHBIX TPEYrOJIBHUKOB, CBONCTBOM
MEIHaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTrOJIbHHUKA, B PEIICHUU
F€OMETPUYECKUX 3aJ1ad.

OrnpenensaTe MmapaiieabHOCTh MPSMBIX C TTOMOIIBIO YTJIOB, KOTOPBhIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensiTh NapauieIbHOCTh MPSIMBIX C MOMOIIBID PABEHCTBA PACCTOSAHUN OT
TOYEK OJTHOM MPSIMOU 10 TOYEK APYTON MPSAMOM.

Pemrars 3amaun Ha KireTdaroi Oymare.

[IpoBOaUTH BBHIYMCIICHUS W HAXOJWUTh YHUCJIOBbIE M OyKBEHHBIC 3HAUYEHHUS YIJIOB B
FeOMETPUYECKUX 33/Ja4aX C HCHOJIb30BAaHMEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpPa30BaHHBIX MPU MEPECEUCHUH JIBYX MapajuielbHbIX
MPSMBIX CEKyIIeH. Pemars mpakTH4ecKue 3a1auu Ha HaXOKJICHUE YTJIOB.

Brnanerp MoHATHEM TeOMETPUUYECKOTO MECTa TOUEK. YMETh OINpelesiTh OMCCEKTPUCY
yIJia U CEpEIMHHBIN MEPIEHAUKYJISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

@opMyNIUPOBATh ONMPEAECICHHS OKPYKHOCTH U KPYra, XOpAbl U IHaMETPa OKPYKHOCTH,
M0JIb30BAThCSI MX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOMCTBA MIPHU PEIICHUM 3a]a4.

Bnagers noHATHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
neHtp. [Ilonmb3oBaThest (akTaMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB TPEYroJibHUKA
MIEPECEKAOTCS B OJIHOM TOYKE, U O TOM, UYTO CEPEAWHHBIE NMEPIECHAUKYIAPBl K CTOPOHAM
TPEYrOJbHUKA MEPECEKAIOTCSA B OJHOU TOYKE.

Bnagete mnoHsATHEM KacaTEIbHOM K OKPY)KHOCTH, IIOJB30BaThCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U pajuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonmp30BaThCd MTPOCTEUIIMMUA TE€OMETPUUYECKMMHU HEPABEHCTBAMM, IIOHUMATh UX
MIPAKTUYECKUNA CMBICI.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO IIUPKYJIS U JTUHEUKH.

K xonHiy oOydeHuss B 8 kjacce oOydaronIuics MOJIYYUT CIEAYIOIIHME MPEIMETHbIC
pE3yJIbTAThI:

Pacno3HaBaTe OCHOBHBIE€ BHbI YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, MOJb30BAThCS UX
CBOMCTBAaMHU IMPU PEIICHUU F'€OMETPUUECKUX 3a]1a4.



[IpuMeHATh CBOWCTBA TOYKU IEpPECEYeHHUs] MeIuaH TpPeyrojbHUKa (LIEHTpa Macc) B
pEeLIeHUH 3a/au.

Brnanerr mnoHsiITHEM CpelHEW JIMHUU TPEYrojabHUKA W Tpameluuu, MNPUMEHSATh HX
CBOWMCTBA IpPU pELICHUM TreoMeTrpuueckux 3anad. llomb3oBaTbest Teopemon dPaneca u
TEOPEMON O MPOMOPILUOHAIBHBIX OTPE3KaX, MPUMEHATh HUX JUISl PEIICHUS MPAKTHUYECKUX
3azay.

[IpumMeHsTh pU3HAKKU NOI00MSI TPEYTOJIBLHUKOB B PEIICHUH T€OMETPUUYECKUX 3ajad.

[Tonp3oBathes Teopemont [ludaropa mist penieHuss reOMETPUUECKUX U TMPAKTUIECKUX
3aga4. CTpouTh MaTeMaTHYECKyl0 MOJEIb B MPAKTUYECKUX 3a7adyax, CaMOCTOSITEIbHO
JenaTh 4epTEX U HaXOUTh COOTBETCTBYIOIINE JTUHBI.

Bragetes NOHATHAMM CHHYCAa, KOCHHYCa M TaHT€HCAa OCTPOTO yIJia MPSIMOYTIOJbHOTO
TpeyroiabHuKa. [101630BaThCSl STUMH MOHITUSMH JJI PELIIEHUS MPAKTUYECKUX 3a/a4.

Boruucnars  (pa3nuyHbIMM - cOco0amMu)  IUIONIAJb  TPEYTrOJIbHUKA W IUIOLIAAH
MHOTOYTOJIbHBIX (Uryp (MOJab3ysiCh, TJ€ HEOOXOIWMO, KaJIbKyJIsaTOpoM). IIpuMeHsTh
MOJIyYEHHbIE YMEHHUSI B TPAKTUUECKUX 3a/1auax.

Brnanerb MOHATUSIMH BIOMCAHHOTO WM LIEHTPAJIBHOTO YIJia, MCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yriax MEeXAy XopJaMu (CEeKyUIMMHU) U yTie MEeXIy KacaTelbHOU H
XOpJIO¥M TP PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerb MOHSTHEM  OMMCAHHOTO  YETHIPEXYTOJbHHMKA, MPUMEHATh  CBOICTBA
OMMCAHHOIO YETHIPEXYTOIbHUKA IIPU PEILICHUU 3a]1a4.

[IprMeHATh MOTy4YEeHHBIE 3HAHHS HA MTPAKTHUKE — CTPOUTh MAaTEMaTUYECKUE MOJIEIIH IS
3a/1a4 peajbHOM JKM3HU W TIPOBOJUTH COOTBETCTBYIOIIWE BBIYUCICHUS C IPUMEHEHHEM
1010011 MU TPUTOHOMETPUH (TIOIB3YAChH, I[I€ HEOOXOAUMO, KAIbKYJISITOPOM).

K xonmy oOydenuss B 9 kjacce oOy4arOMIMICS MOTYYUT CIEAYIONUME TPEIMETHbBIE
pE3yJIbTATHIL:

3HaTh TPUTOHOMETPUYECKHUE (YHKIIUU OCTPBHIX YIJIOB, HAXOJUTh C HMX TMOMOIIbIO
pa3UYHbIE BJEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJdbHUKA («PEIICHUE MPSMOYTOJbHBIX
TPEYTOJIBLHUKOBY). HaxonuTts (C MOMONIBI0 KAJIBKYJISITOPA) IJIMHBI U YIJIbI 111 HETAOJIMYHBIX
3HAYCHUM.

[Tons3oBaThcst  (opMyslaMM TPUBEICHHS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXJAECTBOM JIJIsl HAXO0KJICHUSI COOTHOILLIEHUN MEXAY TPUTOHOMETPUUYECKUMU BETUUYUHAMH.

Ucnonb3oBaTh TeEOpEeMbl CHHYCOB M KOCHHYCOB [Jii HaXOXIEHUS Pa3TUUYHBIX
DJIIEMEHTOB TPEYTroJbHUKA («PEIIeHUE TPEYroJbHUKOBY), MPUMEHATh MX MPU PEUICHUU
reOMETPUYECKUX 3a]1aY.

Brnanerr mnoHsATUSIMU TipeoOpa3oBaHUS MMOJO00MSI, COOTBETCTBEHHBIX HJIEMEHTOB
nonoOHbeIx ¢uryp. [lomp3oBaThcs CBOMCTBaMU MOA00UST TPOU3BOJIBHBIX (PUTYP, YMEThH
BBIYHCIIATH JUIMHBI M HAXOAUTH YTIIbl Y MOJ00HBIX uryp. [IpumeHnsTs cBoiicTBa m0100Us B
MPaKTUYECKUX 3aJladyax. YMEThb MPUBOJUTH MPUMEPHI MOAOOHBIX (UTYP B OKpPYKaIOIIEM
MUpeE.

[Tonb3oBaThCs TEOPEMAMU O MPOU3BEIEHUN OTPE3KOB XOPJ, O MPOU3BEIEHNN OTPE3KOB
CEKYILIUX, O KBaJIpaTe KacaTeIbHOM.



[Tonb3oBaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKUN U (U3MUECKHN CMBICT,
MPUMEHATh UX B PEIICHUN TEOMETPUYECKUX M (U3HUeCKUX 3anad. [I[puMeHSTh CKalsIpHOE
POU3BE/ICHUE BEKTOPOB AJIsI HAXO0XKICHUS JUIMH U YTJIOB.

[Tonp30oBaThCs METOJAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSITh €ro B PEIICHUH
re€OMETPUYECKUX U MPAKTUYECKUX 3aad.

Brnanets MOHATHUSAMH TMPaBUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI
IYyTH OKPY>XHOCTH W PaTuaHHON MEphl YIJIa, YMETh BBIYUCIATH IUIOMAL Kpyra M €ro
yacteil. [[puMeHsITh moTydeHHbIE YMEHHSI B IPAKTUYECKUX 3aa9ax.

Haxonute ocu (wiu LEHTPbI) CUMMETPpUM (UTYD, TPUMEHSTh ABUKEHUS TIIOCKOCTH B
IIPOCTEUIIINX CIIyYasiX.

[IpuMeHATh MOoTy4YeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHIECKUE MOICITH TSI
3a/la4y peajbHOM XU3HM W TPOBOAUTH COOTBETCTBYIOIIUE BBIYUCICHHS C TPUMEHEHUEM
0J00US ¥ TPUTOHOMETPUYECKUX (PYHKIUM (ITOTB3YSICh, TJIe€ HEOOX0AUMO, KATbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne JIeKTPOHHBIE (HU(POBHIE)
HaumenoBanmue pPa3aeioB 1 TEM IPOrpaMmMbl KO]—[TpO,]][)HI)Ie HpaKanecKne
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
1 [Ipocreiimme reomerpuueckre GUTYPHI U UX 14 bubnmnoreka [JOK
cBolicTBa. M3MepeHne reoMeTpu4ecKux BEIMYUH https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK
2 T 22 1
PEYTOIBHIKH https://m.edsoo.ru/7f415e2¢
3 [TapaynenpHble NpsAMBIE, CYyMMa yTJIOB 14 1 bubnuorexa IOK
TpeyroiabHUKa https://m.edsoo.ru/7f415e2e
4 OKpy’XHOCTh M KpyT. ['eoMeTpruueckue 14 1 bubnnorexa HOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Tostoperne, 0dodmerHe srannii 4 ! https://m.edsoo.ru/7f415¢e2¢
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
8 KUIACC
Ne Kosan4yecTBo 4acoB
HanmenoBaHue pa3ieioB 4 TeM NIPOrpaMMbl JyiekTpoHHBIE (LU pOBbIE)
n/m Bcero | KonTpoubHbie IIpakTnuyeckue
o0pa3oBaTe/IbHbIE pPecypchl
padoThI padoThI
N bu6mmoreka [IOK
! HeTbpexyrombHuKH 12 ! https://m.edsoo.ru/7f417e18
) Teopema Paneca u Teopema 0 NPONOPLHUOHAIBHBIX 15 1 bubnuoreka [JOK
OTpe3Kax, MoJJ0O0HBIE TPEYTOJbHUKH https://m.edsoo.ru/7f417e18
3 [Inomanes. Haxoxaenue mioniaaeil TpeyroJbHUKOB U 14 1 bubnuorexa [IOK
MHOTOYTOJBHBIX puryp. [Imomanu mogo6HbIX Guryp https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa u Hauana TPUrOHOMETPUHU 10 1 bubnuorexa [JOK




https://m.edsoo.ru/7f417¢18
VYIIIBl B OKPY’KHOCTH. BIIMICaHHBIE U OITUCAHHBIE
5 YeThIpeXyroiabHUKH. KacaTtenbHble K OKPYKHOCTH 13 1 bubmorexa LHOK
pexy L py ' https://m.edsoo.ru/7f417e18
Kacanue okxpyxHOCTEN
bu6mmoreka [JOK
I 7 4 1
6 OBTOpeHHe, 0600meHne sHarii https://m.edsoo.ru/7f417¢18
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
9 KJIACC
No KoandecTBo yacos
DJIeKTpOHHbBIe (HH(pPOBbIE)
n/n HaumeHnoBaHuUe pa3/iesioB H TeM MPOTrPaMMBbI Bcero | KonrtposabHbie IMpakTHyeckue
o0pa3oBaTe/bHbIE PeCypcChl
padoTbI padoThI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U CUHYCOB. 16 1 bubnmnoreka [JOK
Pemenne TpeyrojbHUKOB https://m.edsoo.ru/7f41al12¢
) IIpeoOpa3zoBanue nogodus. Merpudeckue 10 1 bubnuoreka [IOK
COOTHOLLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c¢
but6mmoreka [IOK
3 Bexropst 12 ! https://m.edsoo.ru/7f41al2¢
4 JlexapToBbl KOOPJAUHATHI Ha IJIOCKOCTH 9 1 bubmorera [JOK
P P https://m.edsoo.ru/7f41al2¢
[IpaBunbHBIE MHOTOYTOJIBHUKU. JlinHA
5 OKPY>KHOCTH U IUIOMIaAbL Kpyra. Beraucienue 8 bubmorera [JOK
Py . HII> KpyTa. https://m.edsoo.ru/7f41al12¢
TIomiaaei
bu6mmoreka [JOK
6 JBHKeHNS II0CKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHue, 06001IeHNE, CCTEMAaTH3aIUs 7 ) bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/7f41al2¢c
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







