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PabGouasi nporpamma y4eOHoro npeamera «I'eomerpuspy
HOACHUTEJIBHAA 3AIINCKA

["'eoMeTpusi KaKk OJIMH U3 OCHOBHBIX Pa3/IesiOB MIKOJIbHOW MaTEeMATHKH, UMEIOIIUN C
BOEH 11eJIbI0 00€CTIeYUTh U3yUYeHUE CBOMCTB U pa3MepoB GUTYP, UX OTHOIICHUHN U
B3aMMHOE PaCIIOI0KEHUE, ONTUPAETCS Ha JIOTUYECKYIO, JOKa3aTEIbHYIO JIMHUIO. Le
HHOCTh U3YUY€HHUS T€OMETPUU Ha YPOBHE OCHOBHOI'O O0IIET0 00pa3oBaHus 3aKII04
aeTCsl B TOM, YTO OOYYAIOITUICS YIUTCSI IIPOBOAUTH JOKA3aTEIbHBIC PACCYKIACHUS,
CTPOUTH JJOTUUECKUE YMO3AKIIOUYEHHUS, I0KA3bIBATh UCTUHHBIC YTBEPKICHUS U CTP
OUTH KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKICHHS «OT MMPOTHUBHOTOY, OTII
UJaTh CBOMCTBA OT MPU3HAKOB, (OPMYITHPOBATH OOPATHBIC YTBEPKIACHUS.

BTopoii 11e51b10 U3y4eHUsl TEOMETPHUU SBJISIETCS UCIIOJIb30BaHKE €€ KaK UHCTPYMEH
Ta MPU PEUICHUH KaK MaTeMaTUUECKUX, TaK U MPAKTUUYECKUX 3aJ]a4, BCTPEUYAIOIINX
csl B peabHOM sku3HU. OO0yUYaronuiics JOKEH HAYYUTHCS OTPEICTUTh TEOMETPUY
€CKYI0 (UTYypy, OMUCATh CIIOBAMH JAHHBIM YePTEK UM PUCYHOK, HAUTHU TUIOIIATh
3eMEeJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO Kabens
WM TpedyemMble pa3Mephl rapaxka Jijisi aBTOMOOWIISl. DTOMY COOTBETCTBYET BTOpas,
BBIYHMCIIUTENIbHAS JIUHUSA B U3y4eHUH reoMeTpun. [Ipu perennu 3a1ay npakTHYecK
OT0 XapakTepa o0y4aromunics YYUTCsS CTPOUTh MAaTEeMATHUYECKHUE MOJIETU PEeAIbHbBI
X )KH3HECHHBIX CUTYAIIMi, MPOBOAUTh BEIYHMCIICHHS M OIICHUBATH aJI€KBATHOCTH TTOJT
YYEHHOTO pe3yJbTara.

KpaiiHe BaykHO TOTUEPKUBATH CBS3H TEOMETPHUH C IPYTHMH YICOHBIMH IPEIMETaM
Y, MOTUBUPOBATh UCIIOJIL30BATh OMPECICHU T€OMETPUUECKUX (GUTYDP U TTOHSTHUH,
JEMOHCTPHUPOBATH IPUMEHEHUE TIOTYICHHBIX YMECHUH B (PU3HKE U TEXHHUKE. ITH CB
31 HanboJiee sipKo BUAHBI B TeMax «BekTopbl», « TpuronHoMeTpruieckre COOTHOIII
eHus», «Meton koopauHat» u «Teopema ITudaropay.

VYuebnslit kypce «['eoMeTpus BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/eiibl COAEpKa
Hus: «['eomeTpuueckue GuUrypsl u ux cBorcTBay, «M3mepeHue reoMeTpruIecKux B
SIIMYUHY, «/]ekapTOBbI KOOPMHATHI Ha MNIOCKOCTHY, «BekTops», «/|BrkeHus mio
ckoctny, «IIpeoOpazoBanus mogo0us».

Ha uzyuenne yue6Horo kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kitacce — 68
yacoB (2 Jaca B HeJieli0), B 8 kitacce — 68 yacoB (2 yaca B Hefel0), B 9 kimacce —
68 JacoB (2 Jaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUA

7 KJIACC

Hauanpnblie nonsTusa reomerpun. Touka, npsMas, OTpe30K, JIyd. YToi. Buasl yrio
B. BeprukanbHsle n cMexHbIe yIuibl. buccekTpuca yria. JIomanasi, MHOrOyroJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX.

CumMmeTpuuHble purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. [IpumMepsl cum
METPHUHU B OKPYIKAIOIIEM MHUpE.

OCHOBHBIE ITIOCTPOEHUS C IOMOIIBIO UUPKYJIS U JMHEUKU. TpeyroiasHuk. Beicora,
MeanaHa, OMuCcCceKTpuca, X CBOWCTBA.



PaBHOOE1peHHBIN 1 paBHOCTOPOHHUHN TpeyrobHUKU. HepaBeHCTBO TpeyrojabHHUKa.
CBolicTBa M IPU3HAKU PaBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa Tpe
YTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKHU MAPAJUIENbHBIX MPsAMbIX. CyMMa yIJIOB TpeyrojbHHUKa. BHe
LTHUE YTIIbI TPEYTOJIbHUKA.

[IpssMoyronbHbINA TpeyronbHUK. CBOMCTBO MEAMAHBI ITPSMOYTOJIBHOTO TPEYTOJIbHU
Ka, IPOBEIEHHOM K rurnorenyse. IIpusHaku paBeHCTBa IPAMOYTOJIBHBIX TPEYTOIbH
WKOB. [IpsIMOYTONBHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMeTpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIO
MaHOH, Teopema 0 OoJIbLIeM yrIiie ¥ 0OoJIbIIel CTOpOHE TpeyroibHuKa. [lepnenauk
YIISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTo TOYEK. bUcCceKTprca yrila U CEpEANHHBIN NEPIIEHIUKYJIIAP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy»KHOCTb ¥ KpyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnoioxkeHue o
Kpy>KHOCTH U npsAsMoi. KacaTenpHas n ceKymas K OKpyKHOCTH. OKpy»HOCTb, BITH
CaHHas B yroJj. BrnimcanHas u onvcaHHasi OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KUIACC

UYetpipéxyronpauku. [Tapannenorpamm, ero npu3Haku U CBOKMCTBA. YacTHBIE clTyda
U TIapajuieIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpaT), MX MPU3HAKH U CBOIMCTBA.
Tpamnenus, paBHOOOKas Tparnenus, e€ CBoCcTBa U mpu3Haku. [IpsmoyronapHas Tpar
ELUS.

Metoa ynBoenus Menuansbl. LlenTtpanbnas cummetpus. Teopema daieca u Teopem
a 0 MPOIOPIIUOHAIIBHBIX OTPE3KaX.

Cpeanue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp macc TpeyrojapHuKa.

[Togo6ue TpeyronbHUKOB, KOdhuieHT nogoous. [pusznaku nogoous TpeyroibH
uKoB. [I[puMeHenune nogo0us npu pemeHu NPakTUYECKUX 3a/1a4.

CaoiicTBa mioniaaei reomerpudeckux ¢puryp. @opmMyibl 1Jist IIIOMIAAN TPEYTOIbH
WKa, napajiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TIoMAAeH To100HBIX (U
ryp.

Briuucienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€T4aTol Oymar
€.

Teopema IMudaropa. [Ipumenenue Teopems [Iudaropa npu pemieHnn MpaKTUIECK
MX 3a]a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yTJIa MPSIMOYTOJIBHOTO TpeyroibHUKa. OCHOBH
0€ TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuyeckue pyHkuuu yrios B 30,
45 un 60°.

BrnucanHble U LIEHTpAJIbHBIE YIJIbI, YTOJ MEXKly KacaTeJIbHON U XOpJ0H. YTIIbI M€
XKy XOpJaMU U CEKyIIMMU. BricaHHbIe U ONMCaHHBIE YEThIPEXYTONbHUKA. B3aum
HOE PAaCIIOJIOKEHHE ABYX OKpYykHOCTeH. Kacanue okpyxHocTeit. O0mue kacaTreinnb
HBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC



Cunyc, kocunyc, TanreHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TO
xK1ecTBO. POPMYJIbI IPUBEICHUS.

Pewenne TpeyronsHUKOB. TeopeMa KOCUHYCOB M TEOpEMa CHHYCOB. Pelienue npa
KTHYECKHX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
[Tpeo6pazoBanue noaodus. [loo0ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O POU3BEICHUH OTPE3KOB CE€
KyLIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, AnvHa (MOAyJIb) BEKTOPA, COHANIPABIEHHBIE BEKTOPHI, IPOTUBOIOJIONKHO H
anpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpal]
UM HaJ BeKTopaMu. Pa3nokeHne BeKTopa 1o AByM HEKOJUIMHEApHbIM BeKkTopam. K
00pAuHaTHI BeKTopa. CKalsipHOE TPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JJISI HAXO
KICHUS JJIMH U YTJIOB.

JIekapTOBBI KOOPAMHATHI HA IUNIOCKOCTU. Y PaBHEHUSI IPSIMOU U OKPY’KHOCTH B KOO
pAMHATaX, IEPECEUCHUE OKPYKHOCTEN U NPSIMBIX. MeToa KOOpAMHAT U €ro puMe
HEHUE.

[IpaBrIIbHBIE MHOTOYTOJIBHUKH. [[TMHa okpyx)HOCTU. ['panycHas u pairnaHHas Mep
a yIJia, BBIYMCIICHHE JUIMH 1yT OKpy>KHOCTel. [Tnomans kpyra, cekropa, CerMeHTa.
JIBU>KEeHUS IJIOCKOCTU M BHYTPEHHHE CUMMETPUH (DUTYp (3JIEMEHTApHBIE MTPE/ICTAB
nenus). [TapamnensHbrit nepenoc. [loBopoT.

IHHJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUA IIPOT'PAMMbBI YYEBH
OI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIET'O Ob
PA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IMPOrpaMMbl yueOHOT0 Kypca «I'eomeTpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYEeCKOe BOCTIMTAHUE:

MPOSIBJICHUEM UHTEpECca K MPOILJIOMY W HACTOSIIIIEMY POCCUICKON MaTeMaTUKH, 11€
HHOCTHBIM OTHOIICHUEM K JTIOCTHKEHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUMCKO
1 MaTeMaTU4YECKOM IIKOJIbI, K UCIIOJIBb30BAaHUIO ATUX JIOCTHKCHHUH B APYTUX HAayKax
U IPUKIAAHBIX chepax;

2) rpa:xxIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJTHEHUIO 00S3aHHOCTEH rpakIaHHA U peaTh3aIlii €ro Mpas,
MPECTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTP
YKTYP, SIBIICHHH, MPOIEYP TPaKJAHCKOTO 001IecTBa (HAIpuMep, BHIOOPHI, OTIPOC
bl), TOTOBHOCTBIO K OOCYKJICHUIO dTUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKU
M MPUMEHEHHUEM JOCTUKEHHUI HAyKH, OCO3HAHUEM BAXXHOCTH MOPAJIbHO-3TUUYECKHU
X TIPUHIUIIOB B JICSITEILHOCTH YUYEHOTO;

3) TpyA0BOE BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTUUYECKUX 3a7]a4 MAaTEMATHYECK
Ol HaINpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMaTHYECKOTO 0Opa3oBaHMs Ha I
POTSDKEHHUH BCEH KU3HU IS yCIENTHON MpodeccroHalbHOM IeSTeIbHOCTH U Pa3B
UTHEM HEOOXOIUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U ITOCTPOCHHUEM MHIUBHIYA
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JBHOM TpaeKTOpUU 00Opa30BaHUs U KU3HEHHBIX IIJIAHOB ¢ YUETOM JIMYHBIX HHTEPEC
OB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBHIO K AMOITMOHATILHOMY U ACTETHYECKOMY BOCIPHUATHIO MAaTEMaTHIECK
uxX 00bEKTOB, 3aj1a4, PEIICHUM, PaCCYKJICHUH, YMEHHIO BUJETh MATEMAaTHYCCKHE 3
aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAIIMEN B JIESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTABICHU
i1 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOIBI U 00IIEeCTBA, TOH
WMaHHEM MaTeMaTHYECKOW HayKH Kak chephl YEITOBEUECKOM ACATEITHHOCTH, ITAIO
B €€ pa3BUTHUA U 3HAUMMOCTH JIJIs1 PA3BUTHS IUBUIU3AIMU, OBJIAJICHUEM SI3BIKOM M
aTeMaTHKU U MaTEMAaTHYE€CKOM KyJIbTYpOH KaK CPEJICTBOM MO3HAHUS MUpPA, OBJIAJIE
HHUEM ITPOCTECUIIMMY HABBIKAMH UCCJIEIOBATENBCKOM AEATEIBLHOCTH;

6) pusnuyeckoe BocnuTanue, popMupoBaHUe KYJbTYPbI 310POBbSI M IMOIUOH
AJILHOTI0 0JIAT OOy YU

TOTOBHOCTBIO IIPUMEHSITh MaTEMaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 37I0pOBOT0 00pa3a KU3HU (30pOBOE MUTAHKUE, COATaHCUPOBAHHBIN PEXKHU
M 3aHSATHUH U OTJbIXA, peryJisipHas ¢hu3ndeckas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO
HaBbIKa peuieKCHu, TPU3HAHUEM CBOETO IIpaBa Ha OIMIMOKY M TaKOTO e IpaBa Ap
YIOro 4eJIOBEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTalMel HAa MPUMEHEHNE MaTEMaTUUYECKUX 3HAHUM /I pellieHus 3a71a4 B 001
aCTH COXPAaHHOCTH OKPY>KaroIIel cpebl, IJITaHUPOBAHUS TTOCTYNKOB U OIEHKHU UX B
03MOJKHBIX MTOCTEJCTBUH ISl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIBLHOrO Xap
aKTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH X pelIeHus;

8) ajanTanus K I3MEHSIOUMIUMCS YCJIOBUSIM COIMAJILHOM ¥ IPUPOJIHOM CPebl:
FOTOBHOCTBIO K JICICTBUSIM B YCIIOBUSAX HEONPEACIEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ICATEIbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBHCS Y APYTUX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JACATEIbHOCTH HOBBIC 3HAH
Y5, HAaBBIKM U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOO0XO0IMMOCTHIO B (POpMUPOBAHUM HOBBIX 3HAHUM, B TOM UHcie (OPMYITUPOBAThH
UJICH, TIOHSATHS, TUTIOTE3bI 00 00BEKTaX M SBICHUSIX, B TOM YUCJIC paHee HEU3BECTH
BIX, OCO3HABAThH JMEe(PHUITUTHI COOCTBEHHBIX 3HAHWN W KOMIIETCHTHOCTEH, INTAHUPOBA
Th CBOE pa3BUTHUE;

CITOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO C
UTYaIMIO KaK BBI30B, TPEOYIOMIHMI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PETII
CHUS U ACHCTBUA, (OPMYIHPOBATH U OIIECHUBATH PUCKHU M TIOCIEACTBUSI, POPMUPOB
aThb OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIEe 1eCTBUSA

ba3oBble Jilornueckue aeicTBUA:

° BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKKU MAaTEMATUUYECKUX O
OBEKTOB, IMMOHATHH, OTHOIIEHUH MEXTY MOHATHAMU, (DOPMYITUPOBATH OIIPEIACIICHUS
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HOHSITI/II\/'I, YCTaHaBJINUBATb CYHIGCTBCHHBIP'I IIPpU3HAK KJIaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHUMA AJ1
A O606IH€HI/IH " CPAaBHCHU:A, KPUTCPUHU IIPOBOANMOIO aHAJIN34,

. BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA3OBHIBATE CYKICHHUS: YTBEPAUTE
JILHBIE U OTPUIIATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;
o BBISIBJISITH MATEMAaTUUYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U TPOTUBOPEUH

1 B (paKTax, JAHHBIX, HAOIIOICHUAX U YTBEPKICHUAX, MPeJyIaraTh KpUTEpUH i B
BISIBJICHHS 3aKOHOMEPHOCTEW M POTUBOPEUU;

o JieJ1aTh BBIBOJIBI C MCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U HHIYK
THUBHBIX YMO3AK/IOYEHUN, YMO3AKIOUEHUH 110 aHAJIOTUY;
o pa30uparh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUHN (TIPSIMBIE U OT I

POTHUBHOTO), IPOBOJIUTH CAMOCTOSATEIBHO HECIIOKHBIC TOKA3aTEIhCTBA MaTeMaTH
CCKUX (paKTOB, BRICTPAUBATh apTyYMEHTAIUIO, IPHUBOIUTH IPUMEPHI M KOHTPIIPUME
pBI, 000CHOBBIBATH COOCTBEHHBIC PACCYIKICHNS,

o BBIOMPATh CIIOCOO peIIeHUs yaeOHOM 3a1aun (CpaBHUBATh HECKOJBKO Bapra
HTOB PCIICHUS, BEIOMPATh HanOoJIee MOAXOIAIINN ¢ YIETOM CaMOCTOSITCIIBHO BBIJT
CJIICHHBIX KPUTCPHEB).

ba3oBble nucciienoBarTe/IbCKue AeiCTBUS:

o HCITOJIH30BaTh BOMPOCKHI KaK MCCIICOBATEIHLCKII HHCTPYMEHT MMO3HAHUS, (O
PMYJIHPOBATH BOMPOCHI, (DUKCHUPYIONTHE TPOTUBOPEUHE, MPOOIEMY, CAaMOCTOSATEIb
HO yCTaHaBJIMBATh UCKOMOE M JJaHHOE, (DOPMHPOBATH TMIIOTE3Y, apTyMEHTHPOBATH
CBOIO ITO3HUIIAIO, MHEHUE;

o IIPOBOJIUTH 10 CAMOCTOSATEIBLHO COCTABIICHHOMY IIAHY HECIIOXKHBIN SKCIICPH
MEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIECK
0ro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

o CaMOCTOSTEILHO (POPMYJIUPOBATH OOOOIIECHHS U BEIBOBI I10 PE3YJIbTATaM II
poBeAEHHOTO HAOIIOICHUS, UCCIICA0OBAHMS, OIICHUBATH JIOCTOBEPHOCTD MOTYYCHHBI
X pe3yJbTaTOB, BRIBOJIOB U 000OIIICHHIA;,

o MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTAThH MIPEIT
OJIO’KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmueii:

o BBISIBJISITh HEJAOCTATOUHOCTh M U30BITOYHOCTh MH(POPMAIIUU, JaHHBIX, HE00X
OIMMBIX JUIsl PEIICHUSA 3a/1a4H;

o BBIOMpPAaTh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(PO
pPMalMIO pa3InYHbIX BUJIOB U (POPM MPEICTABICHUS;

o BbIOMpaTh OpMy MpeACTaBICHUS HH(DOPMAINH U WILTIOCTPUPOBATDH pPelllaeM
bI€ 33JIa4M CXEeMaMHM, JuarpaMmmMamMu, HHOM rpa@uKkoil 1 ux KOMOUHAIUSIMY,

o OLICHMBATh HaIEKHOCTh UH(POPMALIUU IO KPUTEPUSAM, IPEAT0KEHHBIM YUUT

eJieM WK c(hOpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

o BOCIIPUHUMATD U (POPMYIHPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBUSIMU
¥ TeJIIMU OOIIEeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTH
BIX U MMCBMEHHBIX TEKCTAX, JABATh NOSCHEHUS 10 X0y PEUIEHU 3a1a4l, KOMMEH
TUPOBATH MOJYYEHHBIN pPE3yNbTAaT;



o B X0JI€ 00CY’KJEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI, IT
poOseMbl, pelaeMoi 3a/1a4M, BbICKAa3bIBaTh UJIEH, HAlIEJICHHbIC HA MIOUCK PEIICHHUS,
COIIOCTABJISITh CBOU CYKJEHHS C CYKJICHUSMHU JPYTUX YYaCTHUKOB JHMajora, ooOHap
y>KMBaTh pa3jInuMe U CXOJICTBO MO3ULUN, B KOPPEKTHOU PopMe popMyarpoBaTs p
a3HOIIacusl, CBOU BO3PaXKECHUS,

o IIPEJCTABIIATh PE3YJIbTATHI PEIICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUA,
MIPOEKTa, CAMOCTOSATEIBHO BBIOMPATH (POpMAT BHICTYIUICHUS C YYETOM 3aj1a4 Mpe3e
HTallM1 U OCOOEHHOCTEN ayAUTOpUH;

L4 ITIOHUMATb U UCIIOJb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ )51 HHIIHBHIIY&HBHOP'I
pa6OTBI IIpU pCUICHHUU y‘l€6HBIX MaTCMaTHYCCKHUX 3a1a4,
L IIPpYMHUMAThb LCJIb COBMECTHOM ACATCIbHOCTH, INIAHUPOBATH OPTraHU3alnio CO

BMECTHOHM pabOThI, pacpeessaTh BUIBI padOT, TOTOBAPUBATHCS, 0OCYKIATh TIPOIIS
CC ¥ pe3yJbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFO/ICH;

o y4acTBOBATh B IPyNNOBBIX opMax paboThl (00CykaeHUsI, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U IPYTHE), BBITIOJIHITH CBOIO YacTh pabOThI U KOOPIUHUPOBATH
CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMAaH]Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIA]I
a B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJIE
HCTBUSAL.

PeryasiTuBHBIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

J CaMOCTOSTEJIBHO COCTABJIATH ILJIaH, aJITOPUTM PEIICHUS 3aa4u (WM €T0 4ac
Th), BEIOUPATh CIIOCO0 PEMICHUS ¢ YUYETOM UMEIONITUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YUETO
M HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

o BJIAJETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IpOLecca U pe3yJibTaTa
pelLIeHNs] MaTEMaTUYECKOM 3a1auu;
o MIPEIBUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHNUU 3a1a4H,

BHOCHUTH KOPPEKTHUBHI B JICATCIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWCHH
BIX OIMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTH MTOCTABIICHHOU LIEJIA U Y
CJIOBUSIM, OOBSICHATD MPUYUHBI IOCTHXKEHUS WIIM HEJIOCTHKEHUS 1IEJIH, HAXOIUTh O
mOKy, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonIty 00ydeHus B 7 Kjacce 00yJarONTUHCS MOTYIHT CICTYIONNE MTPEIMETHBIS
pe3yIbTaThI:

Pacmo3naBath H3y4eHHBIC TeOMETPpUUIECKUE (DUTYPBI, OTIPEICTATh NX B3aUMHOE pa
CIIOJIOKEHHE, M300pakaTh TEOMETPUIECKUE (DUTYPHI, BHITOIHITH YEPTEKH TI0 YCIIO
BUIO 3a1a4M. MI3MepsaTh TUHEHBIE U YTIIOBbIC BEIMUMHBI. PeraTeh 3a7ja4u Ha BbIYU
CJICHUE JUTMH OTPE3KOB U BEJIMYUH YTJIOB.



Jlenath TpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJTUYUH IIPEAMETOB B PEabHOM XK
W3HH, pa3MEPOB MPUPOJIHBIX 00BEKTOB. PaznuyaTe pazMepbl 3TUX 0OBEKTOB MO 10
PAIKY BEJIMYHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCs IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[IpOoBOAUTH JIOTUUECKUE PACCYHKIACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPE
M.

[Tonp30BaThCA NPU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBO
M MEJWAHBI, TPOBEAEHHOMN K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJILHUKA, B PEIIIE
HUAM T€OMETPUUYECKHUX 3a7a4.

OnpenenaTs mapauieIbHOCTh MPSMBIX ¢ IIOMOIIIBIO YTIIOB, KOTOPEIE 00pa3yeT ¢ HU
MU cekymiasa. OnpenensaTe napaaaeaIbHOCTh NPSMBIX C TOMOIIBIO PABEHCTBA PACCT
OSIHUM OT TOYEK OJIHOM MPSIMOU 10 TOUEK APYTOW MPSMOM.

Pemate 3a1aumn Ha KjeT4aToi Oymare.

[IpoBOAUTH BHIYMCIICHHS U HAXOJIUTh YHMCIOBbIE M OYKBEHHbIC 3HAUEHUS YTJIOB B T
€OMETPUYECKUX 3a7a4ax C UCIHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOT
OYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHbBIX MPH MEPECEUCHUH JIBYX MapajlieIbH
BIX IPSAMBIX CEKylIeH. PemaTe npakTudeckue 3a/1aui Ha HaX0XKICHHUE YTIIIOB.
BrnaneTts noHsATHEM T€OMETPUUECKOIO MECTA TOUEK. Y METh ONPEACIATh OUCCEKTPU
Cy yIJIa ¥ CEPEIMHHBIN MEPIEHIUKYISP K OTPE3KY KaK FTEOMETPUUECKHUE MECTA TOY
€K.

DopMyIUpPOBATH ONPEAECTCHHS OKPYKHOCTH U KPYTra, XOPAbl U JUAMETPaA OKPYKHO
CTH, MOJIb30BATHCA UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOWCTBA MPH PEIIECHU
Y 3a7a4.

Brnaners noHsATHEM ONUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUT
b e€ nenTp. [lonp3oBaTbes pakTamMu 0 TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA
IIEPECEKAIOTCSA B OJHOM TOUYKE, U O TOM, UTO CEPEAUHHBIE NIEPIIEHAUKYIISPBI K CTOP
OHaM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners noHsATHEM KacaTeIbHOU K OKPYKHOCTH, IIOJIb30BaThHCSA TEOPEMOM O IEpIie
HJUKYJISIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHMUS.
[Tonp30BaThCA MPOCTENIIMMHU TEOMETPUUECKUMU HEPABCHCTBAMU, IOHUMATh UX I
AKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE TEOMETPUYECKHE TOCTPOCHUS C MOMOIIBIO IUPKYJIA U JTUHE
HKHU.

K xonIy o0ydeHus B 8 kjiacce 00yJarOnIuics MOTYIHT CICTYIONINE TPEIMETHBIS
pEe3yJbTaTHI:

Pacnio3sHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMHU IPHU PEIICHUY FT€OMETPUYECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBA TOUKHU MEPECCUCHUS MEJIMaH TPEyroyibHUKA (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Brnaners nonsituem cpelHEN JIMHUU TPEYTOJIbHUKA U TPAICLUHU, IIPUMEHSTh UX CBO
JICTBA IIPU pELICHUU reoMeTpruyeckux 3anad. [lonb3zoBatbcs Teopemon daneca u T



€0pEMOI O MPONOPLIMOHAIBHBIX OTPE3KAX, MPUMEHATH UX JIJISl PEIICHUS MPAKTUYEC
KHX 3a7ad4.

[IpuMeHATHh MpU3HAKK MTOI00MS TPEYTOJILHUKOB B PEIICHUN TEOMETPUUECKUX 3a]1a
q.

[Tonb3oBatbes TeopeMoit [Tudaropa st pemieHusi reOMEeTPUIECKUX U MPAKTHYECK
ux 3a1a4. CTpOouTh MAaTEMATUYECKYIO0 MOJENb B MTPAKTUUYECKUX 33/1a4aX, CAMOCTOSAT
€JIbHO JIEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIUHBI.

BnaaeTts noHsTHAMEU CHUHYCA, KOCUHYCAa U TAHT€HCAa OCTPOTO yIJia MPsIMOYTOJbHOT
o TpeyroJyibHUKA. [10J1630BaThCsl STUMU MOHITUSIMHU JIJIs1 PEUICHUS TPAKTUYECKUX 32
Jau.

Breraucasats (pa3nuaHbBIMA CITOCOOAMM ) TTOIIAIb TPEYTOIBHUKA U TIIOIIAIA MHOTO
YTOIBHBIX (DUTYDP (MTONB3YSCH, T/I€ HEOOXOIUMO, KaTbKyIATOpOoM). [IpuMeHsITh TI0IT
YUYEHHBIC YMEHUS B MPAKTUYECKUX 3a]a4ax.

BrnaneTs NOHATHSIMU BOIMCAHHOTO ¥ LIEHTPAJIBLHOIO yIJla, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, YIJIaX MEXIy XOp/aMH (CEKYIIUMH) U YIIIe MKy KacaTelIbHO
1 ¥ XOpJI0¥ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.

Brnanets noHATHEM ONMKUCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATh CBOMCTBA ONUCAH
HOTO YETBIPEXYTOJIbHUKA MIPU PEUICHUU 3aa4.

[IprMeHATh NONYyUYECHHBIE 3HAHUS HA MTPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIT
U U1 3a/1a4 peaIbHOM )KM3HU U TPOBOJAUTH COOTBETCTBYIOIIUE BHIUUCICHUS C MIPU
MEHEHHEM MOA00HS U TPUTOHOMETPHUH (TIOJIB3YSICh, T HEOOX0IUMO, KaTbKYIISTOP
oM).

K xonIy 00ydeHus B 9 kjacce 00yJarOnIuics MOTYIHT CICTYIONINE MPEIMETHBIS
pe3yIbTaThI:

3HaTh TPUTOHOMETPUIECKHE (DYHKIIMH OCTPBIX YTJI0OB, HAXOJUTH C UX TTOMOIIBIO pa
3JIMYHBIC AJIEMEHTHI MIPSMOYTOJIBHOTO TPEYTOIbHUKA («PElIeHUE MPIMOYTOJIbHBIX
TPEYTOJILHUKOBY). HaxonuTh (C MOMOIIBIO KaJbKyJISTOPA) JJIMHBI U YIJIbI JJISI HETA
OJTMYHBIX 3HAYEHUH.

[Tonb3oBatbest hopMyiaMu MPUBEICHHUS U1 OCHOBHBIM TPUTOHOMETPUUECKUM TOXK /T
€CTBOM JIJISI HAXOXK/JICHUSI COOTHOIIEHUM MEXIY TPUTOHOMETPUUYECKHUMU BEJIMUYMHA
MU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJII HAXOXKICHUS PA3JIMUYHBIX 3JIEM
€HTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIBLHUKOBY ), MPUMEHSITh UX MPU PEIICHUU T
€OMETPUYECKUX 3a]1aY.

Brnanetrs nonstusamu npeoOpa3oBaHust MO100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB O/
00HBIX Guryp. [loap30BaThCS CBOMCTBAMH MTO00MS TPOU3BOIBHBIX QUTYDP, YMETh
BBIYUCIISITH JIJTUHBI M HAXOJIUTh YTl Y TOA0OHBIX (uryp. [[pumMeHsaTh CBOICTBA 1O
T00Ws B MPAKTHYECKUX 3a7a9ax. Y METh IPUBOAUTH IPUMEPHI OI00HBIX PUTYp B
OKpY’KaroIlleM MHUpE.

[Tonp30BaThCs TEOPEMaMHU O MPOU3BEICHUU OTPE3KOB XOP/I, O IPOU3BEICHUH OTPE
3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOPAMHU, TOHUMATh UX TEOMETPUUYECKUN U (HU3UUECKUN CMBICT,
MPUMEHATh UX B PEUICHUU T€OMETPUUECKUX U PU3NUECKUX 3aad. [IpumeHsaTs cka
JISIPHOE MPOU3BEJICHUE BEKTOPOB IJIs1 HAXO0XKICHUS JUIMH U YTJIOB.
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[Tonb30BaThCst METOAOM KOOPJMHAT HA MJIOCKOCTH, MPUMEHSATh €r0 B PEIICHUHU T'€0
METPUYECKUX U MPAKTUUECKUX 3a/]ad.

BnaneTs NOHATUSIMY PABUIILHOTO MHOTOYT'OJIBHUKA, ITTUHBI OKPY>KHOCTH, JITUHBI
JYTU OKPY>KHOCTH M paJMaHHON MEpbI yIiia, YMETh BBIYUCIATH IJIOIAAb KPyra U €
ro yacrei. [[puMeHsATh NoJyYyeHHbIE YMEHHUS B IPAKTUUYECKHUX 33]auax.

HaxonuTe ocu (Wau EHTPbl) CHMMETPUU QUTYpP, IPUMEHSTH IBUKEHHUS IIJIOCKOCT
U B IPOCTEUIINX CTydasX.

[TpuMeHsATh OJy4CHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTHIECKHUE MOEI
U 17151 337124 peajbHOM KU3HH U MTPOBOJUTH COOTBETCTBYIOIIUE BBIUUCICHUS C TIPU
MEHEHHEM MOA00US U TPUTOHOMETPUIECKUX QYyHKIUN (MONIB3YsICh, Te Heo0X0au
MO, KQJIbKYJIATOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
K
Ne /it HaumeHnoBanue pasaeno q;c‘]:f;quTBo JuaekTponHblie (uudposbie) 00pazo
B M TeM NPOrPaMMblI BaTeJIbHbIE PecypChl
Bceero
[Ipocreiimne
|| e tox
' https://m.edsoo.ru/7f415¢e2e
H3mepenne
T€OMETPUYCCKUX BEITMYUH
bubnuorexa [HOK
2 Tpeyroabuuku 22 https://m.edsoo.ru/7f415¢2e
3 ?ﬁ)ﬁﬂeﬂbm’le P ﬂMJI;;e]; 14 bubnuoreka [HOK
Y yr https://m.edsoo.ru/7f415¢2e
TPEYTrOJIbHUKA
s Feowepmeeie |14 Butmsorexa LOK
p https://m.edsoo.ru/7f415¢2e
IOCTPOCHHSI
5 [ToBropenue, o00600IIEHNE 4 bubmmoteka LHOK
3HAHHH https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB 63
I10 ITIPOTPAMME
8 KJIACC
KosaunvecTBo
Ne i/ I-ianMe:)wBaaHne pasaenoBum | .o (?JI:KeTPOHH:IeeSII/I(CPPOBbIe) o0pa3
TeM MPOrpaMMbl BaTeJIbHbBI bl
porp Bcero pecyp
. bubnuoreka LHOK
! HeThIpexyronbHUKH 12 https://m.edsoo.ru/7f417¢18
Teopema Paneca u Teopema o
) IIPONOPLIUOHAIBHBIX 15 bubnnoreka HOK
OTpE3Kax, og00HbIE https://m.edsoo.ru/7f417¢18
TPEYTOJIBHUKH
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

IInomans. Haxoxnaenne

3 IJIOIIAJEH TPEYroJbHUKOB M 14 bubnuoreka HOK
MHOTOYTOJIbHBIX ¢uryp. https://m.edsoo.ru/7f417¢18
[Tnomaau nogo0HBIX HUryp

4 Teopema Iludaropa u nHavana 10 bubnuoreka HOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
Vsl B OKPY>KHOCTH.

) https://m.edsoo.ru/7f417¢18

KacarenbHble K OKpYKHOCTH.
Kacanue okpyXHOCTEH

6 [ToBTOpEHHE, 00001IeHne 4 bubnuoreka HOK

3HAHHUH https://m.edsoo.ru/7f417¢18

OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME

9 KJIACC

KoanuecTBO

No i/ HaumeHoBaHue pa3iesioB YACOB DJIeKTpoHHBIE (HHU(POBBIE) 00pa30
H TeM NMPOrpaMmbl Beero BaTeJIbHbIE PeCypPChl

|| Tororowean. g | ok

’ https://m.edsoo.ru/7f41al2¢c
Pewienne TpeyrosbHUKOB
[IpeobpazoBanue momH00US.

) Metpuueckue 10 bubnnoreka LHOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2¢
OKPY>KHOCTH

bubnuoteka [HOK

3 Bexroper 12 https://m.edsoo.ru/7f41al2c¢

4 JlekapTOBbl KOOpJIMHATHI Ha 9 bubnuoteka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2¢c
[IpaBunbHbBIE

, |, T ok

https://m.edsoo.ru/7f41al2c
Kpyra. Brruncienue
TLIOIIAICH
bubnnoreka HOK

6 JBIKEHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenne, 00600IICHUE, 7 bubnuoreka HOK
cucreMaru3anus 3HaHuil https://m.edsoo.ru/7f41al2c¢

OBIIEE KOJIMYECTBO YACOB 63

[10 [TIPO'PAMME
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

