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IHOACHUTEJIBHASA 3AIITMCKA

I'eoMeTpust Kak OJIMH U3 OCHOBHBIX Pa3/1€JIOB IKOJILHON MaTEMAaTUKH, UMEIOIIUNA CBOEH 1IENTbIO
obecrieunTh M3y4eHHE CBOMCTB M pa3MepoB (UIyp, UX OTHOLIEHHH M B3aMMHOE pacIOJOKEHHE,
ONMMpAETCs Ha JIOTMYECKYIO0, T0Ka3aTeIbHYI0 JIMHUIO. [[€eHHOCTh M3y4eHUs T€OMETPUU HAa YPOBHE
OCHOBHOTO 00I1ero o0pa3oBaHMs 3aKJIIOYaeTCsl B TOM, YTO OOYYAIOUIMICS YYUTCS HPOBOAUTH
JIOKa3aTelIbHbIE PACCYXACHHs, CTPOUTH JIOTMYECKHE YMO3AaKIKOYEHUs, JOKa3bIBaTb HCTHUHHBIE
YTBEP)KIAEHUSA U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIEHUS «OT IIPOTUBHOIOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYINPOBATH OOpaTHBIC YTBEPKICHUS.

Bropoil 1enpl0 U3yd4eHusi reOMETPUM SIBJSIETCS MCIIOIb30BAaHUE €€ KaK MHCTPYMEHTa IpU
PELICHNH KaK MAaTEeMATHYECKUX, TaK U MPAKTUYECKUX 3a]a4, BCTPEUAIOIINUXCA B PEAIbLHOM JKU3HU.
OOyuaromuiics JOOJDKEH HAy4YUThCS ONPENEIUTh T€OMETPUUECKYI0 (UIypy, ONHUCATh CIOBaMHU
JAHHBIM 4epTE&X MM PUCYHOK, HAlTH IJIOIIAb 3€MEJIbHOI0 Y4acTKa, pacCUYUTAaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOens WM TpeOyemble pa3Mmepbl rapaxa ajis aBTOMOOUIS. DToMy
COOTBETCTBYET BTOpas, BBIYMCIUTEIbHAS JMHUA B W3ydeHuu reomerpuu. lIpm pemenun 3amad
IPAaKTUYECKOr0 XapakTepa OOydarolIUiiCs Y4YUTCS CTPOMTh MAaTeMaTHUYECKHUE MOJENU peabHbIX
JKU3HEHHBIX CHUTYyallUil, NpPOBOAUTH BBIYMCIEHUS M OLEHUBATh aJEKBATHOCTb I1OJYyYEHHOIO
pe3yJibTaTa.

KpaiiHe BakHO mMOAYEPKUBATH CBSI3M TE€OMETPUU C JPYrUMH Y4eOHBIMH MpeAMETaMH,
MOTUBHPOBATH MCIOJIb30BATh ONpPEAEIICHUS ITeOMETPHUECKUX (PUTYp U MOHATHH, 1EMOHCTPUPOBATH
IPUMEHEHUE MOTYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBA3M HauOoJiee IpKO BUAHBI B TEMax
«BexTope», «Tpuronomerpuueckue cooTHomeHus», «Meroa koopaunam» u «Teopema Iugaropar.

VYuebHubiii kypc «I'eoMeTpHs» BKIIOYAET CIEAYIOLIME OCHOBHBIE DPAa3Aesbl COJCpXKaHUS:
«"eomeTpuueckue GUrypsl 1 ux cBoicTBa», «M3MepeHre reoMeTpHUeCcKUX BEITUIHHY, «JlekapToBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekTopsl», «/IBrkeHus miockoct», «I[IpeoOpasoBanus nmonoOus».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacos (2

Jaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B Hezielo), B 9 kinacce — 68 yacoB (2 yaca B HEEII0).



COJEPKAHUE OBYYEHMUA

7 KJIACC

HavansHple noHATHS reomerpuu. Touka, npsmMas, OTPE30K, Jyd. Yroi. Buasl yrios.
BeprukanbHble u cMexHbI€ yribl. buccektpuca yria. Jlomanas, MHoroyrojeHuk. IlapannensHocts
Y NIEPIEHIUKYIIIPHOCTD MPSMBIX.

CummMmetpuunblie Gurypsl. OcCHOBHBIE CBOWCTBA 0ceBOM cuMMeTpuH. [Ipumepsl cuMMeTpun B
OKpYXaloIlleM MHUpe.

OCHOBHBIE ITOCTPOEHUSI C MOMOIIBIO LIUPKYJIS U IUHENKHU. TpeyroasHuk. Beicora, Menuana,
OuCcceKTpHuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PAaBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M NOpU3HAKU PAaBHOOEAPEHHOro TpeyrosnbHUkKa. IIpu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U PU3HAKU MapaJlIeNIbHbIX NpsMbIX. CyMMa yIioB TpeyrojipbHUKa. BHemHME yribl
TPEYrOJIbHHKA.

IIpsimoyronbHblil  TpeyrospHuUK. CBOWCTBO MEIMAHbl MNPSAMOYIOJbHOI'O TPEYrOJbHUKA,
NpOBEAEHHOM K  runoreHyse. Ilpu3Haku  paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTOJBHUKOB.
[IpsiMOyT ONIBHBIN TPEYTOJIBHUK C yriioM B 30°.

HepaBeHcTBa B reomerpuy: HEpaBEHCTBO TPEYrOJbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OoJIbIIeM yrie u OoJbIIeil CTOpOHE TpeyroabHuKa. [leprneHankynsap 1 HaKJIOHHAS.

I'eomeTpudeckoe MecTo ToueK. buccekTpuca yria u cepelMHHBIN MEPIEHAUKYISAP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOUEK.

OKpy»KHOCTb U KpYT, XOpJia U IMaMeTP, X CBOMCTBA. B3anMHOE pacroioxkeHne OKpyKHOCTH
u npamoii. KacatenbHas n cekymas K okpyxHocTu. OKpyKHOCTb, BIIUCaHHas B yroi. Bnucannas u
ONMCAHHAS OKPYKHOCTH TPEyTOJIbHHUKA.

8 KJIACC

YerbipéxyronpHuku. IlapamnemorpamMmm, ero mnpusHaku M cBoMcTBAa. YacTHele ciydau
napasuieJorpaMMoB (MpSMOYIOJIbHUK, pOMO, KBaapaT), UX IpPU3HAKUM U cBoiicTBa. Tpameuus,
paBHOOOKas Tparenus, e€ cBoicTBa U Mpu3HaKku. [IpsMoyroibHas Tpamnemnus.

Meron yasoeHuss meauanbl. lleHTpanbHas cummerpus. Teopema daseca u Teopema o
PO OPLIMOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TpEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKa.



[Tomobue TpeyrompHUKOB, K0ddunuent nomxodus. [IpuzHaku momoOHs TPEyroJLHUKOB.
[TpumeHeHue nogo0us Npu pelIeHNH MPaKTUYECKUX 3aa4.

CBolicTBa IUIOHIQJICH TeoMeTpudeckux (uryp. Dopmyibl s TUIOMIAJM TPEYroJbHUKA,
napasuienorpamMma, pom6a u Tpaneuuu. OTHOIIEHU e TII0MA e TOg00HBIX QUTYD.

Brruncnenue niomaaei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Gymare.

Teopema [udaropa. [Ipumenenne teopemsl [ludaropa npu pemeHnn npakTHYECKUX 3a1au.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro yrjla MpsIMOYTOJbHOIO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOKAECTBO. Tpuronomerpuueckue Gynkuuu yriaos B 30, 45 u 60°.

Brnucannble U IeHTpajbHBIE YIJIbI, YroJl MEXKIy KacaTelbHOW MU XOpAOH. YIJbl Mexny
XOpAaMHu U CEeKyIlMMHU. BrimcaHHble W ONMCaHHbIE YETBIPEXYTONbHUKU. B3anmHoe pacronoxeHue
IBYX okpyxHocTel. Kacanue okpyxxnocreil. O0mue kacaTeabHble K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauredc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKECTBO.
DopMyIIbI IPUBEIACHMUS.

Pemenue TpeyronbHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PelieHue npakTuyeckux
3a/1a4 ¢ UCHOJIb30BAHUEM TE€OPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogodus. [lomodue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpousBeAeHUH OTPE3KOB XOpA, TEOPEMbI O MPOM3BEIEHUH OTPE3KOB CEKYIHUX,
TeopeMa O KBaJIpaTe KacaTeIbHOM.

Bektop, nmmuHa (MOmyJB) BEKTOpa, COHAIMpPaBIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUd Haj
BekTopaMu. PasnojkeHne BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTbl BeKTOpa.
CkansipHO€ MPOU3BEEHUE BEKTOPOB, IPUMEHEHHE JJIsl HAXOXKACHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HAa IJIOCKOCTH. Y paBHEHHUS IIPSIMOM M OKPYKHOCTH B KOOpAMHATAX,
nepeceueHrne OKPY>KHOCTEN U MPsMbIX. MeTo1 KOOPIUHAT U €ro MPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJNIBHUKU. JlIMHA OKpYXHOCTU. ['pamycHas u paguaHHas Mepa yria,
BBIUKCIICHUE JJIUH IyT OKpyx)HocTel. [lnomaas kpyra, cekTopa, CerMeHTa.

JIBI>KEeHUS TJIOCKOCTH UM BHYTPEHHUE CHMMETpUU (GUTyp (dJIEMEHTapHbIE TPEICTABICHUS).

[TapannenbHslil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaTbhl OCBOCHUSA TMporpamMMmbl ydeObHoro kypca «l eomeTpusi»
XapaKTepU3YyIOTCS:

1) naTrproTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpEca K MPOIIOMY M HACTOSIIIIEMY POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTUKEHUSIM POCCUHUCKMX MATEMAaTUKOB U POCCUICKON MAaTeMaTH4E€CKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JIOCTHKEHUHN B APYrUX HAyKax U MPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTHIO K BBINOJIHEHUIO O0S3aHHOCTEW TpaXAaHWMHA M pealu3aliy ero Ipas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUH,
MPOLETyp TPaKIaHCKOr0 00IecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K 00CYKJICHHIO
ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JOCTI)KCHUI HayKHU, OCOZHAHHEM
BA)KHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE Yy4YacTHE B PEIICHHHM MPAKTUYECKHX 3a]ad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JUI YCIENTHON MpodecCHOHALHON NEeITeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBHIOOPOM U MOCTPOECHUEM MHIAUBUIYAIbHON TPACKTOPUU 00pa30BAHUS U KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLMOHATBHOMY M OSCTETUYECKOMY BOCIPHUSATHIO MaTEMaTUYECKHUX
00BEKTOB, 3a/lay, PEHICHUM, PACCYX IAECHUN, YMEHUIO BUAETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'O MIO3HAHMS:

OpUEHTAIlME B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX IPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEJIOBEKa, MPUPOABI W OOIIECTBA, IMOHUMAaHUEM
MaTeMaTUYECKON HaAYKH KaK cepbl UeTOBEUECKO AeITeTbHOCTH, ATANOB €€ pa3BUTUS U 3HAYHUMOCTH
JUTSL Pa3BUTHUSI IIUBUITU3ALIMH, OBJIAICHUEM SI3bIKOM MaTEMaTUKU M MaTEMaTHYECKOU KyJIbTYpOH Kak
CpPEICTBOM TIO3HAHHWS MHUpPA, OBJAJACHUEM TPOCTESHIIUMH HABBIKAMU HCCJIEIOBATEINHCKOU

JeITEILHOCTH;



6) ¢uszuyeckoe BocnuTanue, GopMUpPOBaAHHE KYJbTYPbI 310POBbSi U 3MOLMOHATLHOIO
OJaromoyy4yms:

TOTOBHOCTBIO IIPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBbs, BEIECHUS
3J0pOBOro 00pa3a >KU3HU (30pOBOE MHUTAHHE, COAJIAHCHPOBAHHBIM PEKHMM 3aHIATUH U OTIbIXa,
perynsipHas (usnueckas aKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBBIKa peQIIEKCHUH, MPU3HAHUEM
CBOETO ITpaBa Ha OMMOKY U TAaKOI'0 )K€ MpaBa JAPYyroro YeiaoBeKa;

7) 3Kk0J10TMYECKOe BOCIIMTAHHE:

OpHEHTallMEell Ha NPUMEHEHHME MaTEeMaTHUYECKUX 3HAHUN A pelleHus 3agad B obnactu
COXPaHHOCTH OKpYXKAlollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIGHKHM HMX BO3MOXKHBIX
HOCIEACTBUN ISl OKPY)KaIOLIeH Cpeabl, OCO3HAHHEM TIJ100aJbHOI0 XapakTepa 3KOJOIMYECKHX
po0JieM U NyTeHl UX peLIeHus;

8) ananTanus K H3MEHSIIOIMMCS YCJIOBHAM COLMAJI bHOM U NPUPOAHOI cpebl:

TOTOBHOCTBIO K JAEHCTBUSIM B YCIIOBHAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO ACSATEIbHOCTb, B TOM YHCIIE YMEHHME YYUTbCA Yy APYIHX
Jrofei, IpuoOpeTaTh B COBMECTHON 1€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMII €TEHIIMH U3 OIIbITA
ApYyrux,

HEOOXOIUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (HOpMYyIHpOBATh HJEH,
HOHATHSA, TUIOTE3bl 00 OOBEKTaxX M SIBICHHSIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neQUIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPHUHMMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TpeOyHOUIMH KOHTpPMEpP, KOPPEKTUpOBAaTh INPUHUMAEMble pPEIICHUS U ACUCTBHUI,

(GopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIENCTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIe NelcTBUS

Bba3oBble JJornueckue geicTBus:
® BBUBATH W XapaKTEPU30BaTh CYIICCTBEHHBIC TNPU3HAKA MAaTEMAaTHUYCCKUX OOBEKTOB,
MOHSATHI, OTHOIIEHWUH MEXIY TMOHITUSIMH, (OPMYJIUPOBATh ONPEACICHUS TOHITHH,
YCTaHABJIMBATh CYIICCTBEHHBIM MpU3HAK KJaccH(UKAIlMU, OCHOBAaHMS Ui 00OOIICHHS U
CpaBHEHMUSI, KPUTEPHUH MPOBOJUMOrO aHAN3a;
® BOCIPUHHUMATH, (OPMYIUPOBATH M TPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC H

OTPULATCIIBbHBIC, CIMHUYHBIC, YAaCTHBIC U O6H_[I/Ie, YCJIOBHBIC;



® BBIBISTH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IMPOTHUBOpeuus B (pakTax,
JNAHHBIX, HAOIONCHUSAX W YTBEPXKACHHSX, IpeyiaraTh KPUTCPUH IS BBISBJICHUS
3aKOHOMEPHOCTEN U POTUBOPEUN;

e JleNlaTh BBIBOJBI C KCIIOJB30BAHHEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOU€HU M, YMO3aKIIOUCHUH 110 aHAJIOT U Y,

e pa3bupaTh OKA3aTEIHCTBA MATEMAaTUYECKHX YTBEPXKIACHHUU (MPSIMbIE U OT MPOTUBHOTO),
IPOBOJIUTH CAMOCTOSITENIFHO HECJIOXKHBIE JIOKa3aTeIbCTBA MAaTeMaTHYeCKHX (DaKToB,
BBICTpaMBaTh apryMEHTAIlMI0, MPHUBOJAUTH MPUMEPhI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CIoco0 perieHnus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMPATh HauOoJiee MOAXOASAIINI C YIETOM CAaMOCTOSTEIHHO BBIEICHHBIX KPUTEPHER).

Ba3oBble uccienoBareibCckue 1elicTBUA:

® JCMOJIb30BAaTh BOMPOCHI KAaK MCCIEAOBATEILCKIUI MWHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHI, (UKCHUPYIOUIME MPOTUBOpEYUE, MPOOJEMY, CaMOCTOATEIbHO YCTaHABIMBATh
HMCKOMOE | IaHHOE, (POPMHUPOBATH TUTIOTE3Y, API'YMEHTHPOBATH CBOIO MO3HUITNIO, MHEHUE;

® TMPOBOAWTH MO CaMOCTOATEIbHO COCTaBJICHHOMY TIJIaHY HECIOXKHBIM OJKCIIEpPUMEHT,
HEOOJIBIIIOE HMCCIICAOBAHUE 110 YCTAaHOBJIECHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXAY COOOM;

®  CaMOCTOSTENTHHO (HOPMYNIHMpPOBATH O0OOIIEHUSI U BBIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIOJICHNsI, WCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX pPE3YyJIbTaTOB,
BBIBOJIOB U 000OIIEHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, @ TAKXKE BBIIBUTATh MPEOJIO0KEHHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Padora ¢ unpopmanueii:

® BBIBIATH HEJOCTATOUHOCTh U M30BITOYHOCTh MH(MOPMALIMU, NaHHBIX, HEOOXOIUMBIX JJIS
peleHus 3a1a4u;

e BbpIOMpaTh, AHAIM3UPOBATH, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAILIUIO
pa3IUYHBIX BUAOB U (OPM IpEaCTaBIICHNUS,

e BbpIOMpaTh (OpMY MpeAcTaBiecHUS WHOOPMAIMKM W HJUIIOCTPUPOBATH peElIacMbIe 3aJauu
cXeMaMHu, TuarpaMMaMu, HHOM TpadrKoi U UX KOMOUHAIUSMU;

® OICHHUBATh HAA&KHOCTh MHOOPMALMHM MO KPUTEPUSM, MPEIJIOKCHHBIM YUYHTEIEM WU
chOpPMyYTHMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHHBEpPCAJbHbIC y4eOHbIE 1eiiCTBUA:



BOCHPUHUMATh U (OPMYIMPOBATH CYXKJIEHHS B COOTBETCTBUU C YCJIOBUSAMHU U LEISIMU
00111eHus, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U IMHChMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHs 0 XOAY pELIeHMs 3aJladyd, KOMMEHTHPOBATh IOJYy4YEHHBIN
pe3yibTar;

B XO0Jle OOCYX/JeHHs 3a7aBaThb BOIPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MpPOOJIEMBI,
pelraeMoii 3a1a4u, BHICKa3bIBaTh UJICH, HAlleJIEHHbIE HA TOMCK PELIeHNUs, COITOCTaBISITh CBOU
CYXKJEHUS C CYXACHMSIMH JpPYTUX Y4YaCTHUKOB JAMalora, oOHapyXHBaThb pa3jluue U
CXOJICTBO MO3ULIUH, B KOPPEKTHOH opMe GOopMyInpoBaTh Pa3HOIIACUsl, CBOU BO3PaKEHUS;
IPEACTAaBIATh pe3yJibTaThl pEIIEHHUS 3aJadyM, SKCIIEPUMEHTa, HCCIENOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJICHHS C Y4€TOM 3a7ad Ipe3eHTaluu MU
0COOEHHOCTEN ayIUuTOPUN;

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M WHAMBHIYATbHOH pabOTHI MpH
peleHny yueOHbIX MaTeMaTHYEeCKUX 3a/1a4;

IIPUHUMAThH 11€JIb COBMECTHOM AESITENbHOCTU, IJIAHUPOBATH OPraHU3allMI0 COBMECTHOMN
paboThl, pacrnpenessiaTh BUIbl paboT, JOroBapuBaThCs, 00CYKIATh IPOLECC U PE3yJIbTaT
paboThl, 06001IaTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNIOBBIX (opMmax padoThl (00CyxkaeHHs, OOMEH MHEHHSMH, MO3TOBbIE
IITYPMBI U APYTHE), BHIIOIHATH CBOIO YaCTh PabOThl U KOOPJMHUPOBATH CBOU JICHCTBUS C
JIPYrUMH YJIEHAMH KOMAaH/bl, OI[EHMBATh KaueCTBO CBOErO BKJIAJAa B OOIIMH MPOAYKT IO

KpUTEpUsM, chOpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

PeryasiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIE 1eiiCTBUSA

CaMOOPFaHI/I3aHI/Iﬂ:

CaMOCTOATCIIbHO COCTABJIATH I1JIaH, aJITOPUTM PCIICHHUA 3a1avdn (I/IJII/I €ro ‘-IaCTb), BBI6I/IpaTB
crroco0 peuicHusa ¢ y‘IéTOM HMCIOIIUXCA PECYypCOB H COOCTBEHHBIX BOSMO)KHOCTCI‘/JI,

apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C y4ETOM HOBOI MHPOPMALIIH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAIbHBIN HHTEJIEKT:

BIIAJIETh CIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3yibTaTa peuieHus
MaTeMaTHYeCKOI 3a1aun;

MPEeNBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPHU PEUICHUM 3aJladyd, BHOCUTH
KOPPEKTUBBI B JEATETLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIUOOK,

BBISIBJIEHHBIX TPYJIHOCTEH;



® OHOCHUBATb COOTBCTCTBHUC pC3yJibTaTa HACATCIbHOCTU MOCTABJICHHON LM U YCJIOBHM,
OOBSICHATH MNPUYIUHBI JOCTUIKCHHA WM HECOAOCTHXXCHUA LECJIHM, HAXOOUTH OIHI/I6Ky, JaBaThb

OLIEHKY TPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIBTATBI

K xonI1y oOyuenus B 7 Kjiacce 00 yJaroIuiics MOTYYUT CIASTYIOIINUE TPEIMETHBIE Pe3yIbTaThI:

PacrioznaBaTh  u3ydeHHBIE TreoMeTpuueckue (UTypbl, ONpeNeNAiTb HMX B3aUMHOE
pacroioxenue, n300paxaTb reoMeTpruueckue (PUrypbl, BHIMOIHATE YEPTEKU MO YCIOBHUIO 3a/1aUH.
W3mepaTh NUHEWHbIE W YIJIOBbIE BEIMUYMHBI. PemaTe 3a7auv Ha BBIYMCIEHUE JUIMH OTPE3KOB M
BEJIMYMH YTJIOB.

Jenate rpyOyi0 OIEHKY JIMHEWHBIX W YTIJIOBBIX BEJIMYMH NPEIMETOB B peajbHOM KU3HH,
pa3MepoB IPUPOIHBIX 00BEKTOB. PasnnyaTh pazmMepsl ITHX 00BEKTOB 10 MOPAAKY BETUUHHBI.

CtpouTh UepTEXH K TEOMETPUUECKUM 33J1a4aM.

[Tonb30BaThCsA MpU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, MCIIOJIb30BATh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUU 3aau.

[IpoBOINTE JOrMYECKUE PACCYKIEHUS C UCIIOIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonb3oBaThCsd MNpU3HAKAMHU PABEHCTBA MPAMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MeAMaHbl, TMPOBEAEHHONM K TUIOTEHY3€ MPSAMOYrOJbHOIO TPEYroJbHUKA, B  PELICHUU
F€OMETPUYECKHX 3a/1a4.

Omnpenenaty mapajjeqbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphle 00Opa3yeT ¢ HUMHU
cekymiasi. OnpenensaTh MapajieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUU OT TOUYEK
OJTHOM MPSIMOU 10 TOYEK APYrOU MPSIMOM.

Pemarts 3amaun Ha kieTdatoi Oymare.

[IpoBOAUTH BBIYMCIIEHUS U HAXOAUTHh UHCIOBBbIE U OYKBEHHbIE 3HAYEHHUS YIJIOB B
FeOMETPUYECKHUX 3a/a4aX C HUCMOJIb30BAHUEM CYMMBI YTJIOB TPEYTrOJIbHHUKOB U MHOTOYTOJbHHUKOB,
CBOWCTB yIjoB, 00pa3oBaHHBIX MPHU MEPECEUEHUH JIBYX MapajljelbHbIX NPAMbIX ceKyiel. Pemats
MPAKTUYECKUE 3a/1a41 HAa HAXO0XKJAEHHUE YIJIOB.

Brnanets moHsATHEM FeOMETPHUECKOro MecTa TOUEK. YMETh ONpeeisTh OUCCEKTPUCY yIiia
CEpEIMHHBIN NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

@opMyIHpOBaTh ONPENEICHUS OKPYKHOCTHM M Kpyra, XOpAbl W AUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMM. YMETh IPUMEHATH 3T CBOMCTBA IPU PELIECHUH 3a/1a4.

BraneTs nousaTHeM onrcaHHOM OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HAXOAUTh €€ LEHTP.

[Tonp30oBaThCst (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrojbHHKA MEPEeceKaroTcss B OAHOMN
9



TOYKE, U O TOM, YTO CEPEAUHHBIC NEPHEHAUKYIISIPBI K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B
OJIHOU TOUYKE.

Bnanere noHsiTMEM ~ KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCid  TEOpPEMOW O
NEPIIeHIUKYJIIPHOCTH KacaTeJIbHOU U paguyca, MIPOBEAEHHOr0 K TOUKE KaCaHMUsI.

[Tonp3oBaTbcd  MPOCTEHINMMU  T€OMETPUYECKUMH  HEPAaBEHCTBAMH, IOHHMATh  HX
MPAKTUYECKUIN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKHUE IIOCTPOCHHUS C IIOMOLIBIO HUPKYJIS U JIMHEHUKH.

K xoH1y 00yueHus B 8 ki1acce 00y4aromuiics MOIy4UT CIAETYIOLIUE IPEIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BH[bl YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, I0Jb30BATHCS HUX
CBOMCTBaMU IIpU PELIEHUH F€OMETPUUYECKUX 3a1a4.

[IpuMeHsTh CBOWMCTBAa TOYKU MEPECEUEHUs MEIUaH TPEyroJibHUKaA (LIEHTpa Macc) B PELICHUU
3a1ad.

Branets noHsTHEM CpelHEN JIMHUM TPEYrojdbHUKA U TPaIleliy, IPUMEHATh UX CBOMCTBA NpU
pemieHun reomerpuueckux 3anad. [lonb3oBatbes Teopemoit daneca u  TeopemMoill 0
IIPOIOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PEIICHUs IPAKTHYECKUX 3a1a4.

[IpumeHsTh TpU3HAKU OO0 TPEYT OIbHUKOB B PELIEHUU T'€OMETPUYECKUX 3a/1a4.

[Tonp3oBaThest Teopemoit [Tudaropa st penieHUs TECOMETPUISCKUX M ITPAKTUYSCKUX 3aj1a4.
CrpouTh MaTeMaTHYECKYI0 MOJE]b B NMPAKTUYECKUX 3aJadyaX, CAMOCTOSITENIBHO JENIaTh YEPTEX U
HaXOJUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnagets NOHATHAMU CHHYCa, KOCHHYCa M TAaHI€HCA OCTPOro yrIjla MpsMOYTOJIBHOIO
TpeyroybHUKA. [10J1630BaThCSA S TUMH MOHATUAMU JJIs1 PELICHUS TPAKTUYECKUX 3a/1a4.

BoruncnsaTh (pa3myHbIMU CIIOCOOAMM) IJIOIIAL TPEYTOJbHUKA U TUIOIAAN MHOIOYTOJIbHBIX
¢uryp (monb3ysich, A€ HEOOXOAMMO, KaJbKynaTropom). IIpuMeHATh mHoNydyeHHbIE yMEHHS B
MPAKTUYECKUX 3a7a4ax.

BitaneTs NOHATHUSAMHU BIMCAaHHOIO M LIEHTPAJIBLHOI'O YIJIA, HCIIOIb30BATh TEOPEMBI O BIUCAHHBIX
yriaax, yriax Mexay XopAaMmH (CEeKyIIMMH) U yIiie MeXJy KacaTelbHOW U XOpAOH NpH PELIeHUU
reoMEeTPUYECKUX 3aa4.

Brnanete MoOHSATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, HPUMEHSITh CBOMCTBA OINHMCAHHOIO
YEeTBIPEXYTOJIbHUKA TP PELICHUU 3a]a4.

[IpumeHsATh oMy4eHHbIE 3HaHUS HA IIPAKTUKE — CTPOUTHh MaTEMaTUYECKUE MOJIEH I 3a/1a4
peanbHOi KU3HU W TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHHS C NPHUMEHEHHEM IOA00HS |
TPUTOHOMETPUH (T10JIb3YSCh, 1€ HEOOXOIUMO, KAJIBKYJIATOPOM ).

K xonI1y o0yuenus B 9 kjiacce 00 yJaronuiics MOJIYIUT CICAYIOINE TPEAMETHBIE Pe3yJIbTaThI:
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3HaTh TPUTOHOMETpUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOJUTh C UX IOMOUIBIO Pa3JINUHbIE
AJIEMEHTBl IPSAMOYTOJILHOTO TPEYroJibHUKA («pelleHHue MPSIMOYrOJbHBIX TPEYTrOJbHUKOBY).
HaxonuTs (¢ moMoLIbi0 KAJIBKYJIATOpPA) AJIMHBI M YTJIbI 111 HETAOJMYHBIX 3HAaUEHUH.

ITonw3oBaTbes popMynaMu NPUBEIECHHUS U OCHOBHBIM TPUTOHOMETPHY €CKUM TOXKIECTBOM IS
HAaXO0XJAEHUS COOTHOLIECHUI MEKy TPUTOHOMETPUUECKUMH BEJIMUYNHAMH.

Hcnonb30BaTh TEOpPEMBI CHHYCOB M KOCHMHYCOB JUISl HaXOXICHUS PAa3JIMYHBIX JJIEMEHTOB
TPEYrojbHUKA («PELIEHHE TPEYTOJIbHUKOBY), IPUMEHATh UX IIPU PEIIEHUU T€OMETPUYECKHX 3a]ad.

Bnanetrs moHsTHsMH IpeoOpa3oBaHHs NOJ00US, COOTBETCTBEHHBIX AJIEMEHTOB IOJOOHBIX
¢uryp. Ilonp3oBaThcs cBOMCTBAMH MONOOMSI MPOU3BOIBHBIX (UTYP, YMETh BBIYMCIATH JJIMHBI U
HaXOJUTh YIJbl y NOA0OHBIX (uryp. IIpumeHaTs cBoiicTBa mojo0us B MPAKTUYECKUX 3aayax.
YMeTh NpUBOIUTE IPUMEPHI TOJOOHBIX (PUTYp B OKPYIKAIOIIEM MUDE.

[Tonb30BaTbCAd TEOpEMaMHM O IMPOU3BEACHUM OTPE3KOB XOpA, O IPOM3BEACHUH OTPE3KOB
CEeKyLIMX, O KBaJpaTe KacaTeIbHOMU.

[Tonp30BaThCs BEKTOPAMHU, IIOHUMATh X T€OMETPUYECKUN U GU3HMUECKUI CMBICII, IPUMEHSITh
UX B PEIIEHUU TIEOMETpPUYECKUX M (u3nyeckux 3ajgad. [IpuMeHsATh CKaJlsipHOE INPOU3BEIEHUE
BEKTOPOB UL HAXOXKAEHUS JJIUH U YIJIOB.

ITonb3oBaTbCd METOAOM KOOpPAMHAT Ha INIOCKOCTH, IIPUMEHSTb €ro B PELIECHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnagets NOHATHAMHM NPAaBUIBHOIO MHOIOYIOJIBHHMKA, JJIMHBI OKPY>KHOCTH, JJIMHBI JTYT'H
OKPYXHOCTH U paJUaHHOM MepHI yIJla, yMETh BBIUMCIATH IJIOMAAL Kpyra u ero yacreil. [IpuMensTs
MIOJIyYEHHBbIE YMEHHS B IPAKTUYECKUX 3a1a4aXx.

Haxomuth ocu (WM IEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JABIKEHUS IIOCKOCTH B
MPOCTEUIINX CIIyYasX.

IIpuMeHsTh MoMy4€eHHbIC 3HAaHUA Ha IIPAKTUKE — CTPOUTHh MaTEMAaTUUECKUE MOJEIH I 3a1a4
peasbHOM U3HU W TPOBOAUTH COOTBETCTBYIOIIME BBIUMUCICHMS C NPUMEHEHHEM I0J00Us U

TPUTOHOMETPUYECKUX PYHKUMH (TIOJIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).

®opmbl yuéTa padoyeil MpOorpaMMbl BOCIIUTAHUsA B padoueil mporpaMme 1o reoMeTpHH.
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PaGouas mporpamma BocmuTanuss MAOY «COIIl Ne24y peanu3yercs B TOM 4YHCIE U 4Yepe3
UCIOJIb30BaHUE BOCHUTATENILHOTO MTOTEHIIMAa YPOKOB reOMETpUH. DTa paboTa OCyIIEeCTBISETCS B

clenymmx popMax:

- IToOyxaeHrne oOy4aromuxcsi CoOJI01aTh Ha YPOKe OOLICIIPUHSAThIE HOPMBI NOBEJCHUS, TIPaBUIIa
o0IIeHHs cO cTapmMMHU (TeJarorunyeckuMu paOOTHHKaMHM) UM CBEPCTHHKAMH (00ydaroluMucs),
IOPUHLHUIBI y4eOHON NHUCUHUIUIMHBI U camoopranuzauuu. [IpuBnedenrne BHUMaHUs 00y4aronXxcs K
LIEHHOCTHOMY aCIE€KTy U3y4aEeMbIX Ha YPOKaX IIPEIMETOB, IBJICHUH, COOBITUI YEPE3: JEMOHCTPALIUIO
o0yyarolmMMcsi ~ IPUMEPOB  OTBETCTBEHHOIO,  TPaKJAaHCKOTO  IOBEIEHUS,  IPOSBICHUS
YeNOBEKOM00Us M 10OpOCEepAeUHOCTH — OOpallleHne BHUMaHHUS Ha SIPKUX JiedTeled KylIbTYphl,
CBSI3aHHBIX C M3y4aeMbIMH B JaHHbII MOMEHT T€MaMM, Ha TOT BKJaJ, KOTOPbIIl OHM BHECIU B
pa3BUTHUE HAIIEH CTpaHbl U MUpa, HA JOCTOWHBIE MOJIPAKaHUS IPUMEPBI UX KU3HU, HA MOTUBBI UX
IIOCTYIKOB; — MCIIOJb30BaHME Ha ypoKax HMH(OpMalMM, 3aTparuBarolliell BaXKHbIE COLUMAJIbHBIE,

HPaBCTBCHHLIC, 9THUYCCKUEC BOIIPOCHI

Hcnonp3oBanre BOCHUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS YYeOHOro mpenMera it
dbopMUpoBaHUS Yy OOYyYaOMIMXCA POCCHHCKUX TPATUIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX W
COIIMOKYIIbTYPHBIX IIEHHOCTEH Uepe3 moJ00p COOTBETCTBYIONIMX TEKCTOB ISl YTEHHS, TPOOIEMHBIX

CUTYaIMH 111 00CYKICHHS B KJIacce

: I/IHI/IHI/II/IpOBaHI/Ie O6Cy)KI[eHI/If/'I, BBICKa3bIBAHUI CBOETO MHCHUA, BBIpa6OTKI/I CBOCTI'0 JIMYHOCTHOT'O

OTHOLICHUSA K U3YUAaCMbIM JIMI[aM, ITIPONU3BEACHUAM X}Uj[O)KCCTBGHHOﬁ JIMTEPATYpPbl U UCKYCCTBA.

BxiroyeHue B ypOK UIPOBBIX MNPOLEAYpP, KOTOpPBIE IIOMOrarT IOAAEPKATb MOTUBALUIO
o0yyaronmxcs K MOJy4YEeHHUIO 3HaHUH, HaJIaXKMBAHUIO TIO3UTUBHBIX MEXINYHOCTHBIX OTHOLIEHUH B

KJlacce, IOMOTaloT YCTaHOBJICHHUIO 100pOKeIaTeIbHOW aTMOC(epbl BO BpEMS ypOKa.

[IpumeHeHne Ha YpOKE MHTEPAKTHUBHBIX (OpM pabOThl, CTUMYIUPYIOIIUX IO3HABATEIbHYIO

MOTHUBAIMIO 00YyYaOIIUXCSI.

[Ipumenenue rpynmnoBoi paboOThl WIM pabOThl B Mapax, KOTOPbIE CIHOCOOCTBYIOT Pa3BUTHIO

HaBBIKOB KOMaH/IHOH PaOOThI M B3aUMOACHCTBHUIO C IPYTUMHU 00 yIArOITUMHU CSI.

Beibop u wucnonp3oBaHME Ha YpPOKax METOJOB, METOJWK, TEXHOJOTUH, OKa3bIBAIOIINX
BOCIIMTATEILHOE BO3ICHCTBHE HA JUYHOCTh B COOTBETCTBHHU C BOCIIMTATEIHLHBIM UACAI0M, LIEIBI0 B

3aJadaMiu BOCIIMTaHHA.
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NuannmupoBanne W TMOAJIEPKKA HCCIEIOBATEIBCKON MESITEIbHOCTH IIKOJIBHUKOB B (opme
BKJIFOUEHHUSI B YPOK Pa3JIMYHBIX UCCIIE0BATEIHCKUX 3a/I1aHUH, UTO JTA€T BO3MOXKHOCTH 00 yJarOIIUMCS
npUOOPECTH HABBIKM CaMOCTOSATEIBHOI'O PEIICHUs TEOPETHYECKOW MPOOJIeMbl, TEHEPUPOBAHUS U
oopmiieHUs COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO OTHOIICHHUS K UYKHM HJESAM, ITyOJIUYHOTO

BBICTYIIJICHUA, apTYMCHTUPOBAHUA U OTCTaBAaHHs CB oel TOYKH 3pCHUA.

- YcTaHoBJICHHE YBAXUTCIBbHBIX, TOBCPUTCIbHBIX, Heq)OpMaJ'II)HI)IX OTHONIEHHUH MCKAY YUUTEIIEM U

YU4EHUKaMH, CO3/IJaHUE Ha YPOKax 3MOLMOHATIbHO-KOM(MOPTHOHN CPEABI.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N KosnuecTBo yacos JIEKTPOHHBIE
[
HauMeHoBaHMe pa3iejioB U TeEM (uudposbie)
n/ Konrpoasusl | IlpakTHyecku
NPOrpaMMmel Bcero o0pa3oBaTe/ibHbIE
n e padoTsI e padoThI
pecypchbl
[Ipocreiimne reomeTpudyeckue GUIypbl U UX
bu6moreka [JOK
1 cBoiicTBa. M3MepeHue reomeTpuyeckux 13 2
https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6moreka [JOK
2 TpeyronbHUKU 19 1 1
https://m.edsoo.ru/7f415¢e2e
; [TapannensHbIE TpsMBIE, CYMMa YTIJI0B )8 . ; bubmorexa [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
A OxkpyXHOCTb U KpyT. ['eoMmeTpuyeckue . | . bubmuorexa [JOK
MIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [JOK
5 [ToBTOpEHue, 0600IIeHIE 3HAHUI 1 1 1
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 63 A o

I[TPOTPAMME
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8 KJIACC

No KoauuecTBO 4acoB
HauMeHoBaHMe pa3ieioB U TEM DyeKTPOHHbIE (I POBbBIE)
n/ Kourposbusl | Ilpakruueckn
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
I e padoThI e padoTsl
bub6muorexa IIOK
1 YeTbIpEXyTrOJIbHUKH 12 1
https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
but6moreka [JOK
2 IIPONOPLIMOHATIBHBIX OTPE3KaX, 10100HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKHU
IInomans. Haxoxaenue miomaiei
bu6munorexa IIOK
3 TPEYTOJIbHUKOB U MHOTOYT'OJIbHBIX (PUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HBIX GuUryp
A Teopema Iludaropa u Hauana 10 . bubmmoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriBl B OKpYKHOCTH. BricanHeie u
s OMMCAHHBIC YEThIPEXYT OJIbHUKH. 1l . bubmotexa [JOK
KacarenbHbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bubmmoreka [IOK
6 [ToBTOpeHue, 06001IeHNE 3HAHU 4 1

https://m.edsoo.ru/7f417e18
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OBLIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KJIACC

No KoauuecTBO 4acoB
HauMeHoBaHMe pa3ieioB U TEM DyieKTPOHHbBbIE (I POBBIE)
n/ Kourpoabubl | I[Ipakrudecku
NPOrpaMMmbl Bcero o0pa3oBaTesibHbIE pecypchl
I e padoTsl e padoTsl
. Tpuronomerpusi. TeopemMbl KOCHHYCOB H 16 . bubmmoreka [IOK
CUHYCOB. Pelienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 0 | bubmmoreka LIOK
COOTHOIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6morexa IIOK
3 BexkTtopsl 12 1
https://m.edsoo.ru/7f41al2c
bubmoreka [JOK
4 JlekapTOBBI KOOPIMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBuBbHBIE MHOTOYTOJIBHUKH. J[TMHA
bubmorexa [IOK
5 OKPY>KHOCTH M IJIOIIAb Kpyra. 8
https://m.edsoo.ru/7f41al2c
Brruncnienue nnomaaen
bubmorexa [IOK
6 JBYKEHUS IIOCKOCTH 6
https://m.edsoo.ru/7f41al2c
. [ToBTOpEHue, 00001IeHNE, CUCTEMATH3AIIUS . ) but6mmoreka [JOK

3HaHUHN

https://m.edsoo.ru/7f41al2c
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OBLIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KommuectBo yacos
N3 Hux N3 Hux DeKTpOHHBIE TP POBBIE
Ne Tema ypoxka
Bcero KOHTPOJBHBIX MIPAKTUICCKHA 00pa3oBaTENbHBIE PECYPCHI
paboT X pabot
Pa3nea 1. Ilpocreiimme reoMmerpudyeckue (purypbl u ux cBoiictsa. U3mepenne reomeTpuyecKnX BeJUIUH
| Touxku, mpsiMmble, OTPE3KU 1 bubmotexa [IOK
https://m.edso0o.ru/8866b724
) Jlyd u yron ] bu6mmotexa [IOK
https://m.edsoo.ru/8866¢cbba
3 CpaBHEHUE OTPE3KOB U YTJIOB 1 bubmorexa [JOK
https://m.eds00.ru/8866¢5c0
4 JlnuHa oTpeska 1 bubmotexa LIOK
https://m.edsoo.ru/8866c7be
Enununiel nsmepenus. U3meputenbHbie
5 WHCTPYMEHTHI 1
Ypox-npakxmuxym "Hzmepenue
6 ompe3kog"” 1 1
7 I'pagycHast mepa yria 1
8 N3mepenue yrios 1
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Ypox-npaxmurxym "Hzmepenue yenos"

OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA"

9 1
10 CMexXHbIe U BEpPTUKAJIbHBIE YTIIbI 1 bubmorexa [{OK
https://m.edsoo.ru/8866¢c3ea
11 CMexXHbIe U BEpPTUKAJIbHBIE YTJIbI 1
12 [lepnenaukynsipHbie TpSIMbIe 1
Ypok cucremaTu3anu U 0000IICHHS
13 3HAHUM 1
Pasznen 2. TpeyroJibHUKHT
14 Tpeyronbuuk. [lepumerp TpeyrosibHUKa 1
Pemenue 3anau no reme "l[lepumerp BuGotexa LIOK
15 " 1
TpeyrobHIKA https://m.edsoo.ru/8866ce80
[IepBrlii MpU3HAK paBEHCTBA Bu6morexa [IOK
16 1
TpEYroILHIKOB https://m.edsoo.ru/8866d1fa
17 Penienue 3aau Ha 10Ka3aTEILCTBO 1 bu6moreka [JOK
https://m.edsoo.ru/8866d34e
[Tepnenaukyisp k npsamoi. Menuassl, Bu6miorexa LIOK
18 OMCCEKTPHUCHI U BHICOTHI TPEYTOJIbHUKA 1 https://m.edso0o.ru/8866e01 e
Pemrenue 3agad mo teme
19 "[TeprienauKysip K npsiMmoii. MeauaHsl, 1
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CaoiicTBa paBHOOEIPEHHOT O

20 TPEyTrOJbHUKA

o Pentenne 3amau mo treme CBOI/ICT']'3a Bu6mmorexa IJOK
PaBHOOEAPEHHOI O TPEYTOJIbHUKA https://m.edsoo.ru/8866e88e

29 Pemenue 3ayau Ha 10Ka3aTEIHCTBO
Bropoii mpu3Hak paBeHCTBA

23 TPEYTroJIbHUKOB
Pemienue 3a1au Ha 10Ka3aTeIbCTBO MO

24 Teme "BTopol npu3Hak paBeHCTBa bubanorexa LIOK
TPEeyroNbHUKOB" https://m.edsoo.ru/8866e9ec
Tperuii npu3HaKk paBeHCTBA

25 TPEYTOJIbHUKOB
Pemenue 3aay Ha 10Ka3aTENbCTBO MO

26 teme "Tpetuil npu3HaKk paBeHCTBa bubmmnorexa LIOK
TPEyroabHUKOB" https://m.edsoo.ru/8866d6fa

. Pemenne 3amau no teme Hpmf'{am/l Bu6mioreka [IOK
MapajUICIRHOCTH ABYX HPAMBIX https:/m.eds00.ru/8866d880

- XPOK - NPAKMUKYM . bubmuoreka IIOK

'[Ipusnaxu pagencmea mpey2oibHUKO8 https://m.edsoo.ru/S866d880

Ypok 00001IeHNs U CHCTeMaTH3aIu1 Bu6motexa IJOK

29 3HaHUH

https://m.eds00.ru/8866e26¢
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KonTposabnas paéora

30 «TpeyroabHuKmn» 1
31 OKpy>XHOCTb | bubmoreka IJOK
https://m.edsoo.ru/8866e3a2
32 [Ipumepsl 3a1au HAa TOCTPOEHUE 1
Pa3nen 3. [lapanieabHble NpsiMbie, CyMMa YIJI0B TPEeYroJbHUKA
33 Omnpenenenre napauiedbHBIX TPSIMBIX 1
[Ipu3Haku mapajienbHOCTU JIBYX Butmorexa [JOK
34 1
TIPAMBIX https://m.edsoo.1u/8866eb22
Pemenue 3anau o teme "IlpusHaku
35 MapauIeIbHOCTH ABYX HNPSAMbIX" 1
Ilpakmuueckue cnocodwvl Bu6mmotexa 1IOK
36 NnOCMpoeHUs NapaiiebHblX NPAMbIX 1 https://m.edsoo.ru/8866eche
37 AKCHOMBI T€OMETPUH 1 bu6motexa [{OK
https://m.edsoo.ru/8866ef64
38 AxcromMa napasuieNibHbIX MPSIMbIX 1
Teopemsl 00 yriax,
39 00pa30BaHHBIX JABYMS 1 Brbmiorexa LIOK
TapaJuTe IbHBIMH IIPSIMBIMU 1 CEKYIIEi https://m.edso0.ru/8866f086
40 Pemenue 3a1a4 Ha TOTOBBIX YePTEKAX 1
A1 Pemenue 3amad mo reme "TeopeMbl 00 |

yriax,
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00pa30BaHHBIX JBYMS
napajuIeIbHBIMK ITPSIMBIMU M CEKYyIIEH'

Ypox - npakmukym
"Teopemvl 06 yenax,

42 00pa308aHHbIX 08YMs
napannenrbHolMu NPSAMoIMU
u cexyweu”
VYTl € COOTBETCTBEHHO MapaljieIbHbBIMU

43 WM TIEPIICHIUKYIIIPHBIMHU bu6moreka [IOK
CTOpOHAMH https://m.edsoo.ru/886613b0
Ypok 00001IeHNs U CHCTeMaTH3aIu1

44 3HAHUU

45 Teopema 0 cymme yrioB TpeyrojibHUKA

46 Teopema o cymme yrioB TpeyrojibHUKA bubmotexa LIOK

https://m.edso00.1u/88661630

OCTpOyTroNbHBIN, NPSIMOYT OJIbHBIN U

47 TyIIOYTOJIBHBIIL bu6mmoreka [JOK
TpeyroIbHAKH https://m.edsoo.1u/8866f8ba

" Pemenne sanazi no teme "Cymma yrios Bu6mmoreka [JOK
TpeyrojibHmKa https://m.edsoo.ru/8866faSe
Teopema 0 COOTHOLIEHUH

49 MEX]ly CTOPOHAMU U yTilaMu

TpeyroJbHUKa
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50 HepageHcTBO TpeyronbHuKa | bubmuotexa LIOK
https://m.edsoo.ru/8866febe
. Hekoropslie cBoiicTBa U TPU3HAKHI | Bu6morexa [[OK
TPAMOYTOJIEHBIX TPEYTOMBHHUKOB https://m.eds00.ru/88670800
59 [Tpu3HaKku paBeHCTBA MPSIMOYTOJIBHBIX 1 bubmoreka IJOK
TPEYTOILHUKOB https://m.edsoo.ru/88670e9a
53 Pewenne 3agau no reme 1
"[IpssMOyTOIBHBIE TPEYTOJIBHUKH"
PaccTosinue ot Touku 10
54 npsiMoil. Paccrosinue mexy 1
napajieIbHbIMHA MPSIMBIMUA
55 [TocTpoenye TPEYrobHUKA [0 TPEM 1 bubmioreka [JOK
3JIEMEHTaM https://m.edsoo.ru/8867013e
56 CBoiicTBa OMCCEKTPUCHI yriia 1 bubmorexa [IOK
https://m.edso0o.ru/88670508
CBolicTBa CEpEeUHHOrO NEPIEHINKYIIIpa
57 K OTPE3KY 1
Pemenue 3agau mmo reme
53 o 8 1 bu6moreka [JOK
COMCTPHTECKOE MECTO https:/m.edsoo.ru/88670a62
TO4eK"
59 Ypok 000011eHNS U CHCTeMAaTH3aIuN 1
3HAHUU
60 Kl(_}HTpOJIbHaH padora | BuGotexa LIOK
«ITapajienbHble NpsIMbIE, CyMMa https://m.edsoo.ru/8867103e
YIJIOB TPEYroJIbHUKOB)
Pa3nen 4. OxpyxHoCTh M KpYr. 'eoMeTpHYecKue NoCTpoOeHUs
61 CBoiicTBa THAMETPOB U XOP/T 1
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OKPY>XHOCTH.
KacaTenpHast K OKpYKHOCTH

62 Brniucannas u omucanHas 1 bu6moreka [JOK
OKPY>KHOCTH TPEYTrOJbHUKA https://m.edsoo.1u/88671188
o 'I'DCHIGHI/IC 3a/1a4 1o TeMe | Bubmiotexa [[OK
Oxpyxmocts. Kacatenbnas https://m.edsoo.ru/886712d2
OKpy>kHOCTH"
Pewenue 3anay Ha
64 JI0Ka3aTeibCTBO MO TEME 1 | bu6moreka [JOK
"OxkpyxHocTtb. KacarenpHas k https://m.edsoo.1u/88671462
OKpY>KHOCTH"
65 CummMeTpruHbie GUrypbt 1 bu6bmiorexa IJOK
https://m.edso0o.1u/886715b6
66 Ypok 0000111eHUs U CHCTeMaTH3aIuN 1 bubmotexa [IOK
3HAHUMU https://m.edsoo.ru/886716ec
67 KontpoabHast padora « OKpYy:KHOCTH H 1 1
Kpyr. 'eomeTpryecKue mocTpoeHus»
Pa3nen S. [loBTopenue, 00061eHne 3HAHUI
68 VPOK HTOI'OBOTO TIOBTOPEHUS 1 | | bubmorexa IJOK
https://m.eds00.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 68 4 g

I[TPOTPAMME
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8 KJIACC

Tema ypoxka

KommuectBo yacos

N3 13
Bcero | KOHTpONBHBIX

paboThI

W3 aux
MPaKTUUECKUX

paboTHI

DneKTpOHHBIE TUPPOBHIE

00pa3oBaTeIbHbIE PECYPChI

Pa3znen 1. YeThIpéxyrobHUKH

. [Tapannenorpamm, ero npu3HaKku u . bubmorexa [JOK
CBOICTBA https://m.edsoo.ru/88671af2
5 [Tapannenorpamm, ero npu3HaKku u . bubmorexa [JOK
CBOICTBa https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero npu3Haku u . bubmorexa [{OK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTHble cydau nmapaiesorpaMMoB
bubmioreka [IOK
4 (IpAMOYTOJIBLHUK, pOMO, KBaApaT), UX 1
https://m.edsoo.ru/88671dea
IIPU3HAKHU U CBOWUCTBA
YacTHble caydyau napauiesaorpaMMoB
bu6moreka [JOK
5 (IpsAIMOYT OJIBHUK, pOMO, KBaJpaT), UX 1

MPU3HAKHU U CBOMCTBA

https://m.edsoo.ru/88671120
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YacTtHble ciIydau rnapajiesorpaMMoB
bubmmoreka IJOK
6 (IpsAMOYTOJILHUK, pOMO, KBaJpaT), UX 1
https://m.eds00.ru/8867209¢
MPU3HAKU U CBOMCTBA
bu6moreka [JOK
7 Tpaneuuns 1
https://m.eds00.1ru/88672358
bu6moreka [JOK
8 PaBHOOOKas 1 IpsSIMOYTOJIbHAS Tpareuu 1
https://m.eds00.ru/8867252¢
bu6moreka [JOK
9 PaBHOOOKasl 1 PsAAMOYTOJIbHAS TPANEUH 1
https://m.eds00.ru/88672858
bu6moreka [JOK
10 Meron yaBOEHHS MeANaHbI 1
https://m.edsoo.ru/88672b14
bu6moreka [JOK
11 LlenTpanbHas cuMMETpUs 1
https://m.edsoo.ru/88672b14
1 KonTpoJsbHas padora no reme | . bu6mmotexa [IOK
"YeTbIpéxyroabHuKu" https://m.eds00.ru/88672c%a
Paznen 2. Teopema ®@ajieca u TeopeMa 0 NPONOPUHOHAIBHBIX 0TPe3KaX, M0J00HbIe TPEYTI0JIbHUKHU
i Teopema @aneca u reopema o . bubmuotexa LIOK
IIPOIOPLIMOHATIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
bu6moreka [JOK
14 Cpennss MMHMUSA TPEYroJbHUKA 1
https://m.edso0.ru/88672e0c
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bu6moreka [JOK

15 Cpennsist TMHUS TPEYTrOJbHUKA
https://m.edsoo0.ru/88672138
bu6moreka [JOK

16 Tpanenus, e€ cpeaHsas TMHUA
https://m.edsoo.ru/88672358
bu6moreka [JOK

17 Tpaneuus, €€ cpeaHsas TMHUA
https://m.edsoo.1ru/88673064
bu6moreka [JOK

18 [IponnopuuoHabHBIE OTPE3KU
https://m.eds00.1ru/88673794
bu6moreka [JOK

19 [IponnopuuoHanbHbIE OTPE3KU
https://m.eds00.ru/88673794

-0 I bubmoreka [JOK

EHTP MaccC B TPEYTOJIbHUKE
P Rach https://m.edsoo.ru/886738fc

bubmioreka [IOK

21 [TonoOHBIE TPEYT ONBHUKH
https://m.edsoo.ru/88673a78
bu6moreka [JOK

22 Tpu npusHaka nogo6us TPEyroJbLHUKOB
https://m.edsoo.ru/88673bae
bu6moreka [JOK

23 Tpu npusHaka no00us TPEyroJbHUKOB
https://m.eds00.ru/88673d52
bu6moreka [JOK

24 Tpu npusHaka nogo6us TpEyroJbHUKOB
https://m.eds00.ru/8867400e

25 Tpu npusHaka mogo0us TPEyroJLHUKOB
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[IpumeHenue nogo0us Mpu pereHuu

26
MPaKTUYECKUX 33724
KonTposabHas pabora no reme bubmorexa [{OK

o "Ilono0HbIE TPEYroJAbLHUKHU'" https://m.edsoo.ru/8867445a
Pazgea 3. Ilnomans. HaxokaeHue miiomajaeii Tpeyro1bHUKOB H MHOTOYro/1bHbIX puryp. Ilinomann nogodusix ¢puryp
CaoiicTBa mionaaei reoMeTpruIecKux bu6moreka [JOK

28 buryp https://m.edsoo.ru/886745fe
DopMyIIbl 1S TIIOIIAJIN TPEYT OJIbHUKA, bubmorexa [JOK

» napaJiesorpaMmma https://m.eds00.1ru/88674860
@opMyIIbl 414 IIJI0IAN TPEYT OJIbHUKA, bubmuotexa IIOK

30 napajuiesiorpaMmma https://m.edsoo.ru/88674a22
DopMyJIbl JJIs IUIOIAANA TPEYT OJIbHUKA, bubmoreka IJOK

o napaJuieaorpamma https://m.edsoo.ru/88674a22
@opMyIIbI AJIA III0INAN TPEYT OJIbHUKA, bubmotexa LIOK

32 napaJsuiesiorpamma https://m.eds00.ru/88675288
DopMyIIbl AJ1S TIIOIIAIH TPEYT OJIbHUKA, bubmuoreka [JOK

> napaJiesorpaMmma https://m.eds00.ru/8867542¢

bu6moreka [JOK
34 BrruucieHue miomanei CaIoKHbIX GUTYp
https://m.edso0.ru/88674e78
35 [Tnomanu ¢uryp Ha kKIeTdaTon Oymare Bromorexa HOK

https://m.edsoo.ru/8867473¢
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36 [Tnomanu nogo0HbIX Guryp 1
37 [Tnomanu nogo0HbIX Guryp 1
bu6moreka [JOK
38 3aga4y ¢ IPAKTHYECKUM COZIEPKAHUEM 1
https://m.eds00.1ru/88675558
bubmioreka [IOK
39 3aga4M ¢ MIPaKTUYECKUM COEPKaHUEM 1
https://m.edsoo0.ru/88675684
10 Pemenune 3aga4 ¢ moMONIBIO METOAA . bu6moreka [JOK
BCIIOMOraTeIbHOM MIIOIAaIu https://m.edsoo.ru/8867490
Al KonTpoabHas paboTa no reme | | bubmorexa [JOK
"Tlnomaae" https://m.edso0o.ru/8867579c¢
Pa3nen 4. Teopema Ilndaropa u Hauana TpuroHoMeTpuu
bu6moreka [JOK
42 Teopema [udaropa u e€ npumeHnenue 1
https://m.edsoo.ru/88675918
bubmioreka [IOK
43 Teopema Iludaropa u e€ npumeHenue 1
https://m.eds00.ru/88675918
bu6moreka [JOK
44 Teopema [lugaropa u e€ npumeHnenue 1
https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u e€ npumeHenue 1
46 Teopema [ludaropa u e€ npumeHenue 1
47 OnpeneneHre TPUrOHOMETPUYECKHUX | bubmorexa [JOK

(GYHKIMI OCTPOTro yriia mpsSMOYyTOoJILHOTO

https://m.edsoo.ru/88675d32
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TpCYroJibHUKa, TPUIT OHOMETPHUICCKHUE

COOTHOLICHH:A B IPAMOYT' OJIbHOM

TPEYTOJIbHUKE
bu6moreka [JOK
48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUT'OHOMETPUYECKOE TOKAECTBO
50 OCHOBHOE TPUT'OHOMETPUYECKOE TOKAECTBO
51 KourpoJubHnas padora no reme "Teopema | bu6motexa [IOK
IMudaropa u Hayana TpuroHomerpun’’ https://m.edsoo.ru/8a1407e8
Pa3nen S. Yrubl B okpyxHOcTH. BnucanHble U onMcaHHbIe YeThIpexyroibHukn. KacarenbHble k okpyxkHocTu. Kacanue
OKPYKHOCTel
BrucanHble U IEHTpaJIbHbBIE YTIIbI, YTOI bu6mmoreka LIOK
72 MEXy KacaTeJIbHOM U XOpIou https://m.edsoo.ru/8a1415b2
BnucanHble 1 IEeHTpabHbBIE YTIIbI, YT O bubmotexa LIOK
>3 MEXy KacaTeJIbHOW U XOpA oM https://m.edsoo.ru/8al141940
BrircanHbIe U LIEHTpAIbHBIE YIIIbI, YTOJI bubmuoreka [JOK
> MEX]ly KacaTeJIbHOU U XOpJ0i https://m.edsoo.ru/8al41b34
55 VYTribl MeXAy XOpAaMH U CEKYLIUMHU
56 VYTiabl MeXAy XOpAaMH U CEKYLIUMHU

31



Bnoucannreie 1 onmrcaHHBIE

) bubmmoreka IJOK
57 YEThIPEXYT OJIBHUKU, UX MIPU3HAKH U
https://m.edsoo.ru/8a140f86
CBOMCTBa
Bnucannsie u onucaHHbie
bubmioreka [IOK
58 YETBIPEXYTOJLHUKH, UX TTPU3HAKH U
https://m.edsoo.ru/8al416d4
CBOICTBA
Bnucannbie u onucaHHbIe
bu6moreka [JOK
59 YETBIPEXYTOJIbHUKH, UX TPU3HAKH U
https://m.edsoo.ru/8al416d4
CBOMCTBa
IIpumeHeHrEe CBOWCTB BIMCAHHBIX U
60 OMMUCAHHBIX YETHIPEXYT OJLHUKOB MTPU
pEIICHUH TeOMETPUYECKHUX 3a/1a4
[IpumeHenue cBOMCTB BIIMCAHHBIX U
61 OINMHMCAHHBIX YETHIPEXYT OJTLHUKOB MPHU
pELICHHH TeOMETPUUECKHUX 3a/1a4
B3anMHoOe pacrionoxkeHue AByx bubmotexa LIOK
62
OKPYXHOCTEH, 0011IMe KacaTelbHbIC https://m.edsoo.ru/8al410a8
bu6moreka [JOK
63 Kacanue okpyxHocreit

https://m.edsoo.ru/8al410a8
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KountpoabHnas pa6ora no teme "Yr.ibl B
64 OKPY:KHOCTHU. BriucanHble 1 onMcaHHbIE

YeThbIPeXyroJbHUKHN'"

bubmmoreka IJOK
https://m.edsoo.ru/8al41c88

Pasnea 6. IloBTOpenue, 00001enne 3HAHUI

IToBTOpEHNE OCHOBHBIX MOHITUI U METO 0B bu6motexa [IOK
0 KypcoB 7 u 8 Kj1laccoB, 0000IIeHrE 3HAHU T : https://m.edsoo.ru/8al41ddc
IToBTOpEHHE OCHOBHBIX MOHATHI U METOIOB bu6moreka [JOK
o0 KypcoB 7 u 8 kjlacco, 0000111eHU e 3HAaHUI : https://m.edsoo.ru/8al41efe
67 HUrorosasi KOHTpoOJIbHasI padoTa 1 buomorexa HOK
https://m.edsoo.ru/8a142368
[ToBTOpEHHE OCHOBHBIX MOHSITHI U METO OB bu6moreka [JOK
o8 KypcoB 7 u 8 kjiaccoB, 00001IeHr e 3HAaHU I : https://m.edsoo.ru/8al1420ac
OBIIEE KOJIMYECTBO YACOB I10 6

I[TPOIT'PAMME
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9 KJIACC

KomnuectBo uacoB

N3 Hux U3 Hux DneKTpOoHHBIE TU(POBHIE
No Tema ypoxka
Bcero | KOHTpONBHBIX MPAKTUYECKAX 00pa3oBaTelIbHBIC PECYPCHI
paboT pabot
Pa3znen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Penienne TpeyrojJibHuKoOB
. OnpeneneHre TPUrOHOMETPUYECKUX . bubmotexa [JOK
¢ynkumit yrios ot 0° 1o 180° https://m.edsoo.ru/8al1424bc
2 @opMyIIbl IPUBENCHUS 1
bubmmoreka [IOK
3 Teopema KOCHHYCOB 1
https://m.edsoo.ru/8a14336¢
4 Teopema kocuHyCcOB 1
bubmorexa [IOK
5 Teopema KOCHHYCOB 1
https://m.edsoo.ru/8al42d5e
but6imoreka [JOK
6 Teopema cunycoB 1
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
8 Teopema cuHycOB 1
9 Haxoxnenue 1JIMH CTOPOH U BEIWMYHH | bu6mmotexa [IOK
YTJI0B TPEYT OJIbHUKOB https://m.edsoo.ru/8a1430b0
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bu6morexa IIOK

10 Pemienne TpeyronbHUKOB 1
https://m.edsoo.ru/8al42ac0
bubmoreka [JOK
11 Pemenune TpeyroabHuKOB 1
https://m.edsoo.ru/8al42acO
bu6muorexa IJOK
12 Pemenune TpeyroibHUKOB 1
https://m.edsoo.ru/8al42ac0
bub6muorexa IIOK
13 Pemenue TpeyroinbHUKOB 1
https://m.edsoo.ru/8al42acO
” [IpakTyeckoe NpuMEHEHNE TEOPEM | bubmmoreka LIOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
s [IpakTHYeckoe MpuMEHEHHE TeOPEM .
CHHYCOB U KOCHHYCOB
16 KonTtpoabHas padora no teme "Pemenne | : bubmmoreka LIOK
TPEeYroJbHHKOB" https://m.edsoo.ru/8a14392a
Paznen 2. [IpeoOpa3zoBanne noaodusi. Merpuueckne COOTHOIIEHNS B OKPY/KHOCTH
bub6muorexa IIOK
17 [Tonsitre o mpeoOpazoBaHUM OA00US 1
https://m.edsoo.ru/8al43ab0
. COOTBETCTBEHHBIE 3JIEMEHTBI ITOIO0HBIX | bubmmoreka [JOK
¢buryp https://m.edsoo.ru/8al43de4
19 CooOTBETCTBEHHBIE JIEMEHTHI TOT00HBIX .

¢uryp
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Teopema o mpousBeaeHUN OTPE3KOB XOP/,
bubmmoreka [IOK
20 TeopeMa O IIPOU3BEICHUU OTPE3KOB 1
https://m.edsoo.ru/8a14406e
CEeKYILIX, TeOpeMa O KBaJpaTe KacaTeabHON
TeopeMa o npou3BeAEHUH OTPE3KOB XOP/,
bubmorexa [IOK
21 TEOpeMa O MPOU3BEIEHUH OTPE3KOB 1
https://m.edsoo.ru/8al441a4
CEeKYIIUX, TeoOpeMa O KBaJIpaTe KacaTeabHON
Teopema o pou3BeAEHUH OTPE3KOB XOP/,
but6mmoreka [JOK
22 TeopeMa O IPOU3BEACHUU OTPE3KOB 1
https://m.edsoo.ru/8al442da
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeabHON
- [IpuMeHeHue TeOpeM B pellIeHUHN . bu6motexa [IOK
reoOMEeTPUYECKHUX 3a7ad https://m.edsoo.ru/8al143f06
Y [IpuMeHeHUE TEOPEM B pELLIEHUU | bu6motexa [IOK
r€OMETPUYECKUX 3a]a4 https://m.edsoo.ru/8a1443fc
55 [Ipumenenue TeopeM B pelieHun bu6motexa [IOK
1
reoMeTpUYEeCcKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTpoabHas paboTa no reme
o6 "IlpeoO6pa3oBanue moaoousi. . | bubmotexa [JOK
MeTpuyecKkne COOTHOLICHUS B https://m.edsoo.ru/8a1447a8
OKpY:KHOCTH"

Pazgea 3. Bektopsl
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Onpenenenre BeKTOPoB. PU3HUECKUI U

bu6morexa IIOK

27
reOMETPUYECKUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
CrnoxeHue v BBIYUTaHUE BEKTOPOB, bubmnoreka [IOK
28
YMHOKEHUE BEKTOpPA HA YHCIIO https://m.edsoo.ru/8al44a8c
CroxeHue 1 BBIMMTaHUE BEKTOPOB, bubmmoreka [JOK
29
YMHOXE€HHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
CroxeHue v BbIYMTaHUE BEKTOPOB,
30
YMHOKEHHE BEKTOpa HA YUCIIO
31 Paznoxxenue BekTopa mo 1Bym
HEKOJUTMHEaPHBIM BEKTOpaM
bubmmoreka [IOK
32 KoopauHats! BekTopa
https://m.edsoo.ru/8al44fbe
CkansgpHoe mpou3BeeHUE BEKTOPOB, €0
bub6muorexa IJOK
33 MPUMEHEHUE ISl HAXOXKICHUS AJIUH U
https://m.edsoo.ru/8a14539¢
yTJIOB
CkansipHoe mpOou3BEIEHUE BEKTOPOB, €ro
bub6muorexa IIOK
34 IIPAUMEHEHUE [T HAXO0XKACHUS AJIUH U
https://m.edsoo.ru/8al14550e
YIJIOB
bubmmoreka [IOK
35 Pemenue 3a1a4 ¢ mOMOLIBIO BEKTOPOB

https://m.edsoo.ru/8al44c3a
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bu6morexa IIOK
36 Pemenue 3a1a4u ¢ moMoIp0 BEKTOPOB 1
https://m.edsoo.ru/8al458c4
37 [IpumeHeHne BEKTOPOB /I pELIeHUS 3a/1a4 .
buzuku
38 KonTtposabHnas padora no reme | | bu6motexa [IOK
"BekTopnb!" https://m.edsoo.ru/8a145b08
Pa3nen 4. JlekapToBbl KOOPAMHATHI HA IVIOCKOCTH
3 JlekapTOBbI KOOPJIMHATHI TOYEK Ha .
IJIOCKOCTH
bubmorexa IIOK
40 YpaBHeHUE NPAMON 1
https://m.edsoo.ru/8al45c48
41 YpaBHeHME NPAMON 1
bubmorexa [IOK
42 YpaBHEHHUE OKPYKHOCTH 1
https://m.edsoo.ru/8al14635a
53 Koopaunatsl Touek nepeceueHust | bubmmoreka [IOK
OKPY>KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
MeTton KOOpAMHAT IPU PELIEHUN
44 reOMETPUYECKUX 3a7a4, IPAKTUIECKUX 1

3aga4
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Meron KOOpANHAT IPU PELLIEHUN

45 reOMETPUYECKHUX 3aJ1au, MPAKTUUECKUX
3a1a4
Metoa KooOpAMHAT NP PELIEHUN
46 F€OMETPUYECKUX 3aJ1au, MPAKTHIECKUX
3a1a4
KonTposabHas paboTa no treme
bub6muorexa IIOK
47 "JlekapTOBBHI KOOPAUHATHI HA
https://m.edsoo.ru/8al46e0e
II0cKocTH"
Pazgea S. IlpaBuiibHbIe MHOTOYTOJIBHUKH. J[JTHHA OKPY/KHOCTH M INIOIIAAbL Kpyra. Beruuciienue niomaaeu
[IpaBubHBIE MHOTOYTOJIBHUKH, bu6motexa [IOK
48
BBIYHCIIEHHUE UX 3JIEMECHTOB https://m.edsoo.ru/8al46fda
bub6morexa IJOK
49 UYucio n. JlnrHa OKPYKHOCTH
https://m.edsoo.ru/8al1472c8
bub6muorexa IIOK
50 Yucno . JlnrHa OKpyKHOCTH
https://m.edsoo.ru/8al4714c
51 JlinHa 1yTy OKpYKHOCTH
bubmuorexa [IOK
52 Panuannast mepa yria
https://m.edsoo.ru/8al4714c
bubmmoreka [IOK
53 [momaas kpyra, ceKTopa, CErMeHTa

https://m.edsoo.ru/8al147426
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bu6morexa IIOK

54 [Imomans kpyra, cekTopa, CerMmeHTa 1
https://m.edsoo.ru/8a147750
bubmoreka [JOK

55 [momaas kpyra, cekTopa, CErMeHTa 1
https://m.edsoo.ru/8a147750

Pazgen 6. /IBH:KeHUS ILI0CKOCTH

bub6muorexa IIOK

56 IlonsTHE O IBUIKEHUHN IIOCKOCTH 1
https://m.edsoo.ru/8al147c82
bub6moreka [JOK

57 [TapannensHbIN IEpeHoOC, TOBOPOT 1
https://m.edsoo.ru/8al147f16
bubmorexa IIOK

58 [TapannenpHBIN IEpEeHOC, TOBOPOT 1
https://m.edsoo.ru/8al47f16

59 [TapannensHbI IEpeHOC, TOBOPOT 1

60 [TapaniensHbll IEPEHOC, TOBOPOT 1

61 [IpumeHeHne ABUKEHUN IPU PELLICHUN | bubmmoreka LIOK

3a71a4 https://m.edsoo.ru/8a1480e2
KounrtpoJabHnas pa6ora nmo reMmam
62 "IlpaBUIbHBIE MHOTOYIOJIbHUKH. 1 1

OKpy:XHOCTB. JIBUKEeHUS] JIOCKOCTH"

Pa3nea 7. IloBTOpenue, 06001enne, cucTeMaTH3anus 3HAHUNI
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63

[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS
3HaHui. I3MepeHre reoMeTpruuecKux

BCIIMYHH. TPCYFOJIBHI/IKI/I

bubmmoreka [IOK
https://m.edsoo.ru/8al148524

64

[ToBTOpeHue, 06001ICeHNE, CHCTEMATH3AITHS
3Ha"ui. [lapannensHble n

nepHeHAUKYJISpHbIE IPsSMbIe

bubmmoreka [JOK
https://m.edsoo.ru/8a148650
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[ToBTOpEHue, 006001IeHNEe, CUCTEMATH3AIUS
3HaHUU. OKPYKHOCTb U KPYT.
I'eomerpuyeckue mocTpoeHus. YTIibl B

OKPY>KHOCTH

66

[ToBTOpEHue, 060061IEHUE, CHCTEMATU3AIUS
3HaHui. BricaHHbIe U oM CaHHbIE

OKPYXHOCTH MHOI'OYT'OJIbHUKOB

67

HTorosas ko HTPOJbHas paﬁoTa

bub6muorexa IJOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHue, 06001IeHNE, CHCTEMAaTU3AIUS

3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68
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OLHEHOYHBIE MATEPUAJIbBI

7 KJIACC

Ne

Tema KOHTPOIBHOI pabOTHI

®opma IpoBeNEHUs

Bpewms nposenenus

[IpoBepsiembie yMeHUs

KontposnpHas pabora o teme

"TpeyrosbHUKN"

KP

40 MuHYT

Ctpouts 1 0003HaYaTh TPEYT OJIbHHUK;

MeZIlaHy,0uCCEKTPUCY, BBICOTY
TPEYTOJIbHHKA; OKPYKHOCTb.
BeimonnaTe IIOCTPOEHHUE

TPEYroJIbHUKA C IMOMOUIbIO LIUPKYJIS
u JuHedku. Haxoaute nepumerp
TpeyrojipHuka. PemaTte 3amaun Ha
NpUMEHEHUE TPU3HAKOB paBEHCTBA
TPEYTOJBbHUKOB M Ha TMOCTPOECHUE
TPEYTOJbHUKA MO TPEM 3JIEMEHTaM C
MOJIHBIM paccyxJ1eHuEM u

J0Ka3aTCJIbCTBOM.

KonTponpHas pabora 1o Teme
"[TapannensHbie IpsIMbIE, CyMMa YTJIOB

TpeyroJbHUKA"

KP

40 MuHYT

Ctpouts u 0003HauYaTh
napajjielibHble mpsiMbie. Paznuuath
COOTBCTCTBCHHBIC, IMPEATTOXKCHHBIX
YCIOBUH W HAKpeCT JeKalme u

OJTHOCTOpOHHME YTribl. CTPOUTH 3TH
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yriabl. [loHMMaTh CMBICT aKCHOM H
oOpaTHOl Teopembl. Pemate 3amaun
Ha MIPUMEHEHH E MPU3HAKOB
NapauieIbHOCTH  JBYX  TPSMBIX.
Hcnonb30BaTh TpH PEIICHUU 3a]ad
TeopeMbl 00 yriax, o0pa30BaHHBIX

napayuiCJIbHbBIMHA IPSAMBIMU.

KonTtponeHas paborta o reme
"OkpyHOCTb U Kpyr. ['eoMeTpuueckue

noctpoeHus"

KP

40 MuHyT

Onpenensartsb AJIEMEHThI
OKPYXHOCTH u CBOICTBa
paBHOOEIPEHHOT O

TPEYTroJbHUKA.3HATh B3aUMHOE
pacnoNoKeHUE  OpsIMOM U
OKPYXHOCTH, CBOMCTB
KacaTeabHOM M IIPU3HAKOB
paBeHCTBa MPSIMOYTOJIBHBIX
TpeyrojJpHUKoB.  IloHumanue
CEPEeIMHHOTO TEePIEeHIUKYIIIpa
U OHCCEeKTpUCHI. BBIMONHATH
YepTEKU U 0POPMIISATH peIICHUE
3ama4, OOOCHOBEIBaS KaxKIbIi

mar.
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Htoroast KOHTpoJbHas pabora

KP

40 MuHYT

ONEpUPOBaTh MOHATUSAMH: (uUrypa,
TOYKa, OTPE30K, MpsMas, JIyd, Yroi,
TPEYrOJbHUK, OKPYXHOCTb U KPYT;
pemiath 3aJa4d  HAa HAXOX/CHHE
TeOMETPUYCCKUX BEIWYMH (JIJTMHA U
paccTosiHue, BEJINYNHA yria);
pelieHne MpaKTUYeCKHX 3ajgad C
IPUMEHEHUEM IPOCTEHIINX CBOWCTB
buryp; NpUMEHATb Uil peIIeHUs
3a/1a4 reomeTpudeckue (akTbl, €Ciu
YCIIOBUSI UX TPUMEHEHHUsS 3a/1aHbl B
SIBHOU dbopwme; NPUMEHATD
reoMeTpHUIEeCKHre (hakThI b10)¢:
pemieHus 3ama4, B TOM YHCIE,
IpeIoaralonMX HECKOJIbKO IIaroB
pemenusi;  M300paxkaTb THIIOBBIE
wiockue ¢urypsl U Qurypel B

IMPOCTPAaHCTBEC OT PYKH U C ITIOMOUIbLIO

UHCTPYMEHTOB. N300paxaTh
F€OMETPUYECKHE ¢burypst o
TEKCTOBOMY u CHUMBOJIbHOMY
OIHCAaHUIO;
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8 KJIACC

Tema KOHTPOJIBHOI pabOTHI

®opma IpoBeneHUs

Bpewms nposenenus

[IpoBepsembie yMeHUs

KontponbsHas pabota mo reme

"YeThIpEXYTroJIbHUKH"

KP

40 MuHYT

Pacmo3naBath OCHOBHBIC BUbI
IleTIﬁvI];)éX}/l"OJ'II)HI/IKOB, HUX D5JICMCHTHI,
MOJIb30BaThCA WX CBOMCTBAMH npu

pEILIEHUU TeOMEeTPUYECKIX 3a1a4.

Konrtponenas pabora no reme "IlogoGHble

TPEyTroJbHUKN"

KP

40 MuUHYT

Brnanets moHATHEM CpeqHEN JMHUU
TPEYroJIbHUKA u Tpanenuu,
NPUMEHATh WX  CBOWCTBA  MpH
pELIEHUH TEeOMETPUYECKUX 3ajad.
ITonp3oBatecst Teopemon Daneca u
TEOPEMOM O  HIPONOPLUOHAIBHBIX
OTpe3Kax, NPUMEHATh WX IS
pelmieHrus  NPaKTHYECKUX  3a]ad.
[IpumeHsTh  TpU3HAKKM  TOAO0US
TPEYroJIbHUKOB B pelieHuu

TCOMETPUUICCKUX 3a1a4.

45



KonTponbHas padora mo teme "[lnormrans"

KP

40 MuUHYT

Beraucnars (pa3nmu4HBIMU
crocobaMu) IUIOIAAb TPEYTroJIbHUKA
U TIJIOIIAJM MHOTOYTOJIBHBIX (HUTYD.
[IpuMeHsATh MONTY4YEHHBIE YMEHHUS B

IMPAaKTUYICCKUX 3aJa4ax.

KontponeHas pabora o reme "Teopema

[Tudaropa u Hauyana TpUroHOMeTpUn"

KP

40 MUHYT

[Tonp3oBaThest Teopemoii Iludaropa
JUIsl pELICHHS TEeOMETPUYECKUX H
npakTudeckux  3agad.  CtpouTh
MaTeMaTUYECKYIO MO/J1€JIb B
MPAKTUYECKUX 3ajavax,
CaMOCTOSITEJIBHO JejaTh 4YEepPTEX HU
HaXOJUTh COOTBETCTBYIOIUE JIJTMHBI.
Bnagets MOHATUSAMHU CUHYCA,
KOCHHYyCa W TaHIeHCa OCTPOro yria
PSIMOYT OJIbHOT'O TPEYTr OJIbHUKA.
[Tonb30BaTHCS 3TUMH MOHATUAMU JJ151

peUICHUA MPAKTUYCCKUX 3aaY.

KonTponsHas pabora mo teme "Yriibl B
OKPYKHOCTH. BriricaHHbIE U ONKCAaHHbIE

YEeThIPEXYT OJILHUKHN "

KP

40 MuHYT

Brnagete MOHATHUSMU BIHCAHHOTO H
[EHTPAIbHOIO YIJia, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJAX, yriax
MEXKIY XOpAaMH (CEKYIIMMHU) U yTJIe

MEXIY KacaTelabHOM M XOpIoil npu
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peleHun reOMETPUYECKUX
3asa4d.BianeTs IOHSITHEM
ONMCAaHHOT'O YETBIPEXYT OJIbHUKA,
IPUMEHATh CBOWCTBA OINHCAHHOIO
YETBIPEXYTOJIbHUKA TPHU  PEIICHUH

3ajad.

[IpuMeHnATh MOTy4YEHHBIE 3HAHMS HA
IIPAKTHKE — CTPOUTH

MAaTEMAaTHUYCCKHUEC MOACIN OJIA 3aaayd

6 Hrorosasi KOHTpOJIbHAS paboTa KP 40 MuHYT peaNbHON KU3HM W TIPOBOIHTD
COOTBETCTBYIOILIME BBIYUCIEHUS C
IIPUMEHEHUEM noaoous u
TPUTOHOMETPHUH.
9 KJIACC
Ne Tema KOHTPOIBHOI pabOTHI IIpoBepsiemble ymeHus

®opmMa npoBeICHUS

Bpems npoBeneHus
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KonrtponpHas pabora no reme "Pemienue

TPEYTOJbHUKOB"

KP

40 MUHYT

3HaTh TPUTOHOMETPUYECKHUE
(GYHKIIMH OCTPBIX YTJIOB, HAXOAHUTH C

HX IMOMOIIBKO PA3JIMYHBIC 3JICMCHTBI

IPSMOYTOJILHOTO TPEYyTrOJIbHUKA.
[Tonp3oBaThCs dbopmynamu
IPUBEEHUS u OCHOBHBIM

TPUTOHOMETPUUYECKUM  TOXKIECTBOM
JUIS ~ HaXOXKIAECHUS  COOTHOIICHUM
MEXIY TPUTOHOMETPUYECKUMU
BCJIMUMHAMU. HUcnonp3oBats
TEOPEMBI CHHYCOB M KOCHUHYCOB JJIS
HaXOXJEHUSI Pa3JIMYHBIX 3JIEMEHTOB
TPEYrojibHHUKa, TPUMEHAITh WX MpHU

PCHICHUU IT'COMCTPHUICCKUX 3aJ1aY.

KonTponbHas pabora 1o teme
"IIpeobpa3zoBanue nogodus. Merpuueckue

COOTHOLIECHMS B OKPYKHOCTH"

KP

40 MuHYT

Bnanets MMOHSATHSIMHA
npeoOpa3oBaHus noxoous,
COOTBETCTBEHHBIX 9JIEMEHTOB
nono6HeIXx ¢uryp. Ilomp3zoBaThes
CBOWCTBaMH MOI00MSI TPOU3BOIBHBIX
¢uryp, ymerb BBIYUCIATH IJIUHBI U
HaXOJUTh YIJIbl y TOJOOHBIX (DUTYD.

[Tpumensats cBoiicTBa mOA00US B
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INPAKTUYECKUX  3aJadax.  YMeThb
OPUBOAWTHL  TMPUMEPHl  MOJOOHBIX
buryp B  OKpyXamwIleM  MHpe.
[Tonb30BaThCA TeopeMaMu 0
NPOU3BECHUH OTPE3KOB XOpA, O
IPOU3BEJCHUM OTPE3KOB CEKYIIHX, O

KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCst BEKTOpaMH, TOHUMATh
UX TEOMETPHUYCCKUH U (PHu3ndecKuid

CMBICJI, IIPUMCHATL HMX B PCIICHUU

KonTponbsHas pabora o teme "Bektopsr” KP 40 MuHYT rEOMETPHUECKIX 1 (H3MUECKHX
3az7ad4. IIpumensTh CKaJISIPHOE
IPOU3BEICHHUE BEKTOPOB JUTSt
HAXO0XJEHUS JUIMH U yTJIOB
[Tonp30BaThCS METOAOM KOOPIAMHAT
KonTpomnbHas pabora mo Teme "JlekapToBbI
KP 40 MmumyT Ha IUIOCKOCTH, NIPUMEHSTH €ro B
"
KOOPJMHATHI HA IJTIOCKOCTH pemerm TEOMETPHIECKAX -
IPAaKTUYECKUX 3a/1a4.
B Th TOHATUSAMH TPABUIBHOT
KontponbpHas pabota 1o reMam Tane 0 PaBUIILHOTO
"IIpaBUIbHBIE MHOT OYT OJIbHUKH. KP 40 munyT MHOTOYTOJIbHHKA, JUTHHEL
OKPY>KHOCTH, JUTUHBI IyTH

OKpYKHOCTb. JIBH>KEHUS TITOCKOCTH"

OKPYXHOCTM M paJuaHHON Mepsl
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yrila, yMeTb BBIYHMCIATH IJIOUIAAb
kpyra u ero uactei. IlpumeHsats
MIOJIyYEHHBIE YMEHHUS B
MpakTUYEeCKUX 3anayax. Haxomutsb
OCH WJIU IIEHTPBl CUMMETpuu Huryp,
MPUMEHATh JBUKECHHS TJIOCKOCTH B

IPOCTEHIINX CIIydasix

Htoroas KOHTpoJbHAs paboTa

KP

40 MuHYT

[IpumensaTh MOTy4YeHHBIE 3HAHUS HA
MPaKTUKE — CTPOUTH
MaTeMaTUYECKHuEe MOACSIN I 3aaad
peanbHOM JKM3HU M INPOBOAUTH
COOTBETCTBYIOIIUE BBIUYUCICHUS C
MIPUMEH CHHEM rnmogoous u

TPUTOHOMETPUYECKUX (QYHKIUH.
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHU S OCHOBHOM
OBPA3OBATEJbLHOM ITPOT'PAMMBI

7 KJIACC

Kon
npoBepsieMor

0 pe3yJbTarTa

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUA OCHOBHOM

00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

6

I'eomerpus

6.1

PacriozHaBaTh M3y4yeHHbIE IeoMeTpHuecKue (Urypsl, onpeneniarTh Ux
B3aMMHOE pACIIOJIOKEHUE, H300pa)xkaTb TIeoMeTpudeckue (QUrypsl,
BBITIIOJIHATE YCPTCKU IO YCIOBUIO 3adayu. I/I3M€pHTB JIMHEHHBIE U
YTJIOBbIE BEIUYMHBI. PeraTe 3a1auu Ha BEIYUCIIEHUE JJIMH OTPE3KOB U

BCJIIMYUH YI'JIOB

6.2

Jenatb rpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH IPEIMETOB B
peanbHOM JKM3HU, pa3MEpPOB TMPHUPOAHBIX OO0BEKTOB. Pa3mnuath

Pa3MEPLI OTUX 00BEKTOB I10 MOPAAKY BCINYHNHBI

6.3

CTpouTh YepTEKU K TEOMETPUUECKUM 3a7adamM

6.4

[Tonb3oBaTbcs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIOJIB30BATh
IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYT OJIbBHUKOB IIPU PEILICHUN

3a7a4

6.5

HpOB OJHUTb JIOTHUYCCKHUC PaCCyKIACHUA C HUCITIOJBb30BaAHUCM

TCOMCTPHUICCKUX TCOPEM

6.6

[Tonb3oBaThcs IIpU3HAKAMHU paBeHCTBa IPSAMOYT OJIBHBIX
TPEYrOJIbBHUKOB, CBOMCTBOM MEIUAaHBI, NPOBEAEHHON K THIIOTEHY3€

MMpsAMOYTOJIbHOI'O TPCYroJibHHKa, B PCIICHHUH I'COMETPUUCCKUX 3a1aY

6.7

OnpenensiTh napaieNbHOCTh NPSMBIX C MTOMOIIBIO YIJIOB, KOTOPBIE
obpaszyer ¢ HUMH cekymas. OnpeaensTs MapaielbHOCTh MPIMBIX C
MOMOIIbI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSIMOM A0 TOYEK

JIpyrou npsMon

6.8

Pemats 3amaun Ha KieT4aToi Oymare
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6.9

[IpoBOAMTH BBIYMCIEHUS U HAXOAUTh YHUCIOBbIE M OYKBEHHbBIE
3HAYEHUS YTJI0B B TEOMETPUUYECKHUX 3a/1a4aX C UCIOJb30BAHUEM CYMMBI
VIJIOB  TPEYrOJbHUKOB M  MHOTOYTOJBHUKOB, CBOWCTB  YIJIOB,
00pa30BaHHBIX MPHU MEPECeUeHUH JBYX MapaUIeNbHBIX MPSIMBIX

cekylel. PemaTte npakTuueckue 3a1laud Ha HAX0XKJAECHUE YTJIOB

6.10

BiiageTts NoHATHEM F€OMETPUYECKOTO MECTA TOUEK. Y METh OIIPENEIATh
OMCCEKTPUCY YIJIa U CEpeAMHHBIN MEepHeHIUKYIIp K OTpPe3Ky Kak

TCOMCTPHUICCKUC MECTA TOUCK

6.11

@opMyIHpPOBATh ONPENCIECHUs OKPYKHOCTH M Kpyra, XOpIbl H
JUaMeTpa OKpYXKHOCTH, IIOJIb30BaTbCsl HMX CBOHMCTBAMHM. YMETh

IMPUMCHATDH 3TH CBOMCTBa IIpyu pCIICHUH 3a/1a4

6.12

Brnagers moHsATHEM OMUCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTh HaxonuTh e€ ueHtp. llomp3oBaThcs (akTamMu O TOM, HYTO
OHMCCEKTPUCH] YITIOB TPEYTrOJIbHHUKA IIEPECEKAIOTCS B OHOM TOUYKE, U O
TOM, YTO CEPEAMHHBIC MEPHEHANKYISIPHl K CTOPOHAM TPEYrOJIbHHUKA

IEPECCKAIOTCA B OI[HOﬁ TOYKCEC

6.13

Bnagerp mnoHsATHEM KacaTeNbHOW K OKPY>KHOCTH, IIOJb30BaThCS
TEOPEMOM O MEPHNEHAUKYJISIPHOCTH KacaTeIbHOM M pajuyca,

IIpoB €IEHHOI0 K TOUKE KacaHUs

6.14

ITonw30oBaThCs HpOCTCﬁIHPIMPI TCOMCTPUUCCKUMU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/IqCCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITL OCHOBHBIC T'COMCECTPHUYCCKUC IOCTPOCHHA C IOMOIIBIO

LUPKYJIA U JTMHEHKH

8 KJIACC

Kon
npoBepsieMor

0 pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUSI OCHOBHOM

00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus
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6.1

Pacno3naBaTe OCHOBHBIE BH/IBI IleT]':»I];)éXYl"O.]'ILHI/IKOB, HnX 9JICMCHTHI,

IOJIb30BaThCSI UX CBOMCTBAMH IIpu pCIICHUH T'COMETPUUCCKUX 3aaay

6.2

HpI/IMCHHTB CBOMCTBA TOYKH nepeceucHrss McEauaH TpPEYTroOJIbHUKA

(eHTpa Macc) B pelieHUH 3a1a4

6.3

Brnageres mnoHsATHEM CpeaHEH JIMHUM TpPEYrojdbHHKAa M TpaIlCLUH,
IPUMEHATh HMX CBOMCTBA IIPU PELHIEHUUM TIEOMETPUYECKUX 3a/ad.
ITons3oBateca Teopemont daneca U TEOPEMOM O MPOMOPLUOHAIBHBIX

OTPE3KaXx, IPUMCHATH UX JIJII PCIICHUA ITPAKTUYICCKUX 3a/1av

6.4

[IpuMeHAT, TpPU3HAKK TOJOOMS TPEYrOJLHUKOB B  pEIICHUU

TCOMCTPUUICCKUX 3adaY

6.5

[Tonb3oBaTbes Teopemoit Iludaropa 1i1s pemieHus reoMeTpuaecKux u
NpakTU4eckux 3agad. CTpoUTh MaTEMaTH4YECKyld) MOJEIb B
IIPaKTUYECKUX 3a7a4ax, CAMOCTOSATEIBHO JEJIaTh YEPTEX U HAXOLUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Brnagete NMOHATUSAMM CUHYCA, KOCHHyCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOT'O TPEYT0JibHUKA. [10/1630BaThCSI STUMU OHATHSIMHU JJ151

pelIeHus MPAaKTUIECKUX 3a/1a4

6.7

Boruucasate (paznuuHbIMH crioco0aMM) IJIOLAAb TPEYrojdbHUKA U
IUIOMIA MHOTOYTOJNBHBIX GUTYp (MONB3YSICh, TA€ HEOOXOAUMO,
KaJIBKYJIATOpPOM). [IpUMeEHSATh TONyYeHHBIE YMEHHS B MPAKTUYECKUX

3aJa4ax

6.8

BnageTs NOHATHAMM BOIMCAHHOTO U LIEHTPAIBHOIO YIJIa, UCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yrjax, yriax MeXIy XopaaMu (CeKyLUIMMH) U
yrile MEXKIY KacaTeIbHOM M XOPAOW IPU PELICHUU I'€OMETPUYECKUX

3a1a4

6.9

Brmagetr mnoHATHEM OIMCAHHOIO ‘leTHpéX}/FOJ’IBHI/IKa, IIPUMCHATH

CBOMCTBA ONMMCAHHOI'O YETHIPEXYT OJIbHUKA IIPU PEIICHUH 33124

6.10

[IpumenATe MoOJlydeHHbIE 3HAaHUA HAa IPAKTUKE —  CTPOUTH
MaTEeMaTUYECKNE MOZECIM AJIA 3a7ad peajbHOM XKU3HHU U IPOBOAUTH
COOTBETCTBYIOLIIME BBIYUCICHUS C TPUMEHEHHEM MOoJ00us H

TPUTOHOMETPUH (ITOJIB3YSCh, IJI€ HEOOXOANMO, KaJIbKYJIATOPOM)
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9 KJIACC

Kon
NnpoBepsieMor

0 pe3yJibTara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI

00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C UX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA
(«pemieHue  MpsAMOYIOJBHBIX  TPEyrosbHUKOB»). Haxomuts (¢

IIOMOIIIBIO KaJ'IBKy.]IHTOpa) JJIMHBI U YTJIbL JIJI HeTaOJIMYHBIX 3HAYEHHU I

6.2

ITonk30BaThCs (bOpMy.TIaMI/I IMIPUBCIACHUA u OCHOBHBIM
TPUTOHOMCETPHUUCCKUM TOXKICCTBOM IJII HAXOXKICHHUA COOTHOIIICHUH

MCKIY TPUTOHOMETPUICCKUMH BCIIMUNHAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUIA HaXOXIEHUS
pa3IMYHBIX AJIEMEHTOB TPEYroJIbHUKA («pELIEHHE TPEeyroJIbHUKOBY),

IIPUMEHATH UX [IPU PELLIEHUU FEOMETPUUYECKHUX 3a1a4

6.4

Brnagers moHsTHSIMH Tpe0oOpa3OBaHHS MOMOOHS, COOTBETCTBEHHBIX
2NEMEHTOB MOA00HBIX ¢uryp. Ilomb3oBaTbes cBoiicTBaMHU MOAOOUS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIMHBI U HAXOJAUTH YTIIBI Y
no00HBIX ¢uryp. [IpuMeHsATh CBOWCTBA MOMAOOMS B MPAKTUYCCKUX
3amagax. YMeThb TPUBOAWTH TPUMEPHl MOMOOHBIX GUTYD B

OKPY’KaloIlleM MUpe

6.5

ITonk30BaThCs TeOpEeMaMHu O IMPOU3ZBCACHHHU OTpPE3KOB XOopAd, O

IMPOU3BCACHUHU OTPE3KOB CCKYIIUX, O KBAJAPATEC KacaTelbHOM

6.6

ITonb3oBaTbcd BEKTOpaMH, IOHMMAaTb MX TEOMETPUYECKUN U
(Gu3nYecKuil CMbICI, MPUMEHATh UX B PELICHUH T'€OMETPUUYECKUX U
¢usnyeckux 3anad. [IpuMeHATh cKalsipHOE MPOU3BEEHUE BEKTOPOB

JUTSL HAXOXKJIEHUSI IJIMH U YTJIOB

6.7

ITonp30oBaThCs MCTOAOM KOOpAMHAT HA IINIOCKOCTH, IPUMCHATL €ro B

PCIICHUN TCOMETPUUCCKUX U MMTPAKTUICCKUX 3a1a4
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Bnagets ITIOHATHAMU IMpaBUJIbHOI'O MHOT'OYI'OJIbHHKA, JJIMHBI

OKPYKHOCTH, JUIMHBI JAYI'M OKPYKHOCTHM W pPaJMaHHOW MeEphl yria,

o8 yMETh BBIYUCIATH IJIO@Ab Kpyra M ero uacred. IlpumeHsars
HOJTY4YEHHbIE YMEHHSI B IPAKTUYECKUX 3a/1a4ax
69 HaxoauTh ocH MM LIEHTPbl CUMMETPUH (GUTYp, TPUMEHSTD ABMKECHUS
' IUIOCKOCTH B IPOCTEHIINX ClTydasx
[IpuMeHAT, TONyYEeHHBIE 3HAHMS HA TPAaKTHKE — CTPOUTH
MaTeMaTUYeCKUe MOJENU ISl 3a/ay peajbHON KU3HU U MPOBOJUTH
6.10 COOTBETCTBYIOIIME BBIUMCICHHUS C TPUMEHEHUEM MOA0OMS U

TPUTOHOMETPUYECKUX (YyHKIMH (IOJB3YsACh, TIJ€ HEO0XOIUMO,

KaJIbKYJIATOPOM)
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IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

HauanpHele moHsTHs reoMmeTpuu. Todka, mpsiMas, OTPE30K, JIyd. YTOIL.
Bunsl yriioB. BeprukaipHble M CMEXHBIE YIribl. buccekrpuca yria.
Jlomanasi, MHOroyroibHUK. llapajuienbHOCTE M NEPHEHIUKYISIPHOCTH

IMPSAMBIX

6.2

Cummerpruunble ¢urypsl. OCHOBHBIE CBOICTBa OCEBOHl CHMMETpPHUHU.

[Ipumepsl cHMMETpPUHN B OKPY’KAIOIIEM MUPE

6.3

OcCHOBHBIE OCTPOECHUS C MOMOIIBIO LUPKYJI U JUHEHKHU. TpeyroybHUK.

Bricora, Menunana, 6uccekTpurca, MX CBOMCTBA

6.4

PaBHOOEnpeHHBII UM PaBHOCTOPOHHUM TPEyrojbHUKU. HepaBeHCTBO

TpeyroJbHHUKA

6.5

CpoiicTBa M MpHU3HAKW pPAaBHOOEIPEHHOro TpeyroibHUKa. IIpu3Haku

paBEHCTBA TPEYTOJIbHUKOB

6.6

CoiicTBa W TMpU3HAKU MapauleNbHbIX NpsAMbIX. CyMma  yrioB

TPEYroJIbHUKA. BHENIHUE yTIiibl TPEyroiabHUKa

6.7

[IpsimoyronbHblil TpeyroinbHUK. CBOWCTBO MeEAMAHBI MPSMOYIOJIBHOIO
TPEyrojbHHMKA, IPOBENEHHOM K runoreHys3e. IIpusHaku paBeHcTBa

IPSIMOYTOJILHBIX TPEYTrOIbHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK C YTIIOM

B 30°

6.8

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJILHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJybmieM yriie W OOJbIICH CTOpPOHE

TpeyroJibHUKA. [IeprieHIuKynsap u HaKJIOHHAst

6.9

I'eomerpuyeckoe MecTo Touek. buccekTpuca yria U CepeaUHHBIN

MEPHNCHAUKY AP K OTPE3KY KaK TCOMETPUUYCCKUEC MECTA TOUCK
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OKpyXHOCTb M Kpyr, XOpAa U JAuaMmerp, HUX cBoiicTBa. B3ammHoe
6.10 pacroioKeHue OKpYX)HOCTH U mnpsimoil. KacartenpHas W cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BIIMCaHHAs B yroji. BnucanHas u onucaHHash OKPYXHOCTH
' TpEyroJbHHUKA
8 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUS
6 ['eomerpus
6.1 YeteipéxyronbHuku. [lapannenorpaMm, ero npu3Haku U CBONCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA
63 Tpamenus, paBHOOOKas Tpameuusi, €€ CBOMCTBA U  IIPU3HAKH.
' [IpsimoyrosbHas Tpanenus
64 Meron yasoenus meauansl. L{entpansHas cummerpus. Teopema Daneca u
' TEOpeEMa O IMPOMOPLUOHAIBHBIX OTPE3KaAX
6.5 Cpennue IMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHHuKa
66 [Tonobue TpeyronbHUKOB, KO3 unueHT noxodus. IlpusHaku momodus
' TpeyroiabHUKOB. [IpuMeHeHne nojo0us Npy pereHnH MpakTUYECKUX 3a1a4
67 @opmynbl s IUIOIIAAM TPEyrojibHMKA, MapajienorpamMmma, pomba u
. Tpanenuu
63 CpoiicTBa momaaeil reomerpuueckux ¢uryp. OTHoIIeHHe IoImaaeit
. NOJO0HBIX QUTYD
6.9 Bbluncnenne 1iomaned  TPEYyroJbHUKOB M MHOIOYTOJIBHMKOB — Ha
' KJeTyaTon Oymare
6.10 Teopema Ilucdaropa. Ilpumenenne teopembl Iludaropa npu pemieHun
' MPAKTUYECKUX 3a7a4
CuHyc, KOCUHYC, TAHT€HC OCTPOr'O yriia IPsIMOYIOJIbHOI'O TPEYTr OJIbHUKA.
6.11 OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO. TpUrOHOMETpHYECKHE
¢byukuuu yrinos B 30°,45°u 60°
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612 Brucannbie U 1IeHTpaidbHBIC YIIIbL, YTOJI MEXKIY KacaTelbHOH U XOPIOH.
' VYribl MeXAy XOpAaMH U CEKYLUMHU
6.13 BrnucanHnele 1 onucaHHBIE YETBIPEXYT OJIBHUKU
6.14 B3anmHoe pacnonoxkenue ABYX OKpykHocTed. KacaHue okpyKHOCTEM.
' OO0mue kacaTenbHbIE K IBYM OKPY>KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKaHUSs
6 ['eomerpus
61 Cunyc, kocunyc, Taurerc yrioB ot 0 10 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
' TOXKAeCcTBO. POPMYJIBI TPUBEICHUS
Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYcOB. Pemenue
6.2 MPAKTUYECKUX 3a/ay C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHHYCOB
6.3 ITpeoGpazoBanue mompodus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 MpOU3BENEHUHU OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUHN OTPE3KOB
' CeKyIIMX, TEOpEMa O KBaJIpaTe KacaTeIbHOU
Bektop, ammHa  (MOAOyNb)  BEKTOpa,  COHAIPAaBJICHHBIE  BEKTOPHI,
65 MPOTHBOIOJIOKHO HAaIlpPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONEPALIMU HaJl BEKTOpaMHu. PaziioxkeHue BeKkTopa 1o 1ByM
HEKOJUTMHEaPHBIM BEKTOpaM
66 Koopaunats! BekTopa. CkajasipHO€ POU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXKJIEHUS JIJIMH U YTJIOB
JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH. Y paBHEHUS MPSIMOU U OKPYKHOCTH B
6.7 KOOp/AMHATAX, IEpeCeUeHre OKPYKHOCTEH 1 MPSIMBIX. MeTox KOOpaUHAT U ero
MIPUMEHEHUE
6.8 IIpaBunbHBIE MHOTOYT'OJIBHUKH
6.9 Jnuna okpyxHocTu. ['pagycHas u paauanHas Mepa yria, BBIYUCIEHUE JUIUH JIyT
' OKPYKHOCTEH
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6.10

ITnomans Kpyra, CCKTOpa, CCTMCHTA

6.11

JIBKeHHsI TUIOCKOCTH M BHYTPEHHHE CHMMETpUU QUryp (dIEeMEHTapHBIC

npencrasienus). [lapamiensubiii mepenoc. [lopopoT
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemMble TPeGOBaHUSI K MPeIMETHBIM pe3yJibTaTam
npoBepsieMor O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMBbI OCHOBHOT'O

0 Tpe0OBaHUA o01mero oopazoBanusi Ha ocHoe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXKECTBO, ITOAMHOXECTBO,
olepaluy HaJl MHOKECTBAMHU; YMEHHUE Ol €PUPOBATH MOHATHAMU: Tpad,
CBSI3HBIN rpad, AepeBo, LMKI, MPUMEHSTh UX MpPU PEIICHUU 3a]ad;
YMEHHME HCIIO0JIb30BaTh rpaduueckoe MpeicTaBIeHHEe MHOXECTB IS
OIHCAHUS PEAJIbHBIX MPOLIECCOB U SIBJIECHUM, NPHU PELICHUM 3aJad U3

JIpyrux y4eOHbIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMH: ONPENCICHUE, aKCUOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO; YMEHHUE paclno3HaBaTh MCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, MPUBOJUTH IMPUMEPHl U KOHTPHPHUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHUI

VYMeHue onepupoBaTh NOHATHSAMH: HATypajbHOE YHUCIO, MPOCTOE U
COCTaBHOE YMCIO, JAEIUMOCTb HaTypaJbHBIX 4YHCEJN, IPU3HAKU
JNETUMOCTH, 1LI€JI0€ YHCIIO0, MOAYJb uYucia, OOBIKHOBEHHasl ApoOb U
necsThYHas poOb, CTaHAAPTHBIA BUJ YMCIa, pallMOHAIBHOE YUCIIO,
3 UppaloHajJbHOE YMCIO0, apU(PMETHUYECKUH KBaJpaTHBIH KOPEHbD;
YMEHHME BBIIOJHATH JEWCTBUA C 4YHMCIAMH, CpaBHUBaTh U
ynopsiiouMBaTh 4MCia, MPEICTaBIATh YHUCIAa Ha KOOPAUHATHOMU
OpSAMOM, OKDYTIJIATh 4YMCIA; YMEHHME JeJaTh NPUKUIKY M OLEHKY

pe3yibTaTa BBIUM CIICHU I

VYMeHue onepupoBaTh MOHATHSMHU: CTENEHb C LEJIbIM IOKA3aTeseM,
apuMeTHIECKUN KBaJAPATHBI KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH CTENEHU
Oonbllle eAWHWIIBI; YMEHHE BBIIOMHATH pPAacué€Thl Mo (opMyram,
npeoOpa3oBaHus I1EIbIX, JIpPOOHO-PAIMOHAJIBHBIX BBIPAXKEHUH U

BI)Ipa)KeHI/Iﬁ C KOpHAMH, PA3JIOKCHUEC MHOI'oO4JICHAa Ha MHOXUTCIIA, B
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TOM 4YHUCJIC C HCIIOJIB30BAHUEM (bOpMYJ'I PasHOCTU KBaJApaTOB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJTHOM IIEPEMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHUE PEIIaTh JIMHENHbIE U KBAJAPAaTHBIE YPABHEHMS,
JIpOOHO-pallMOHATBHBIE YPAaBHEHUS C OJHOW INEPEeMEHHOM, CHCTEMBI
JIBYX JINHEWHBIX YpaBHEHUM, JIMHEHHbIC HEPABEHCTBA U X CUCTEMBI,
KBaJpaTHble U JpOOHO-palliOHAJbHBIE HEpPaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3a]1a4 U3 APYTUX MPEAMETOB
U INPAKTUYECKUX 3a7a4; YMEHHUE HCIOJIb30BATh KOOPAHHATHYIO
OpSAMYI0O U KOOPAHWHATHYIO IUIOCKOCTh I M300pakeHUs pelieHui

ypaBHEHHI1, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIMS, TpaduK QyHKIUHU, HYJIU
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yObIBaHUs, HauOOJIbIlee WM HAMMEHbIIEE 3HAYCHUS
byHKINY; yYMEHHE OIEePHPOBATH MOHATUSIMHU: npsmas
IPOITOPIMOHATBHOCTD, JIMHEHHAsT QyHKIMS, KBaapaTHIHas (YHKIUS,
oOpaTHasi MTPONMOPLUHUOHAIBLHOCTh, IMapaboyia, TUNEepOoNa; yMEHHE
CTpouThb rpaduku QyHKINHI, CIOIB30BATh I'Pa(UKH IS ONIpeaeTIeHuUs
CBOMCTB IPOLIECCOB M 3aBHCUMOCTEH, JJIs pEIIeHUs 3a/a4 U3 APYTrux
y4eOHBIX TIPEAMETOB M PEAIBHOW JKU3HU; YMEHHE BBIPAXKATh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BETMUMHAMHU

Ymenue OIIEpUPOBATh MOHATUSAMM: M10C/IE0BATEIbHOCTD,
apudmMernueckas U TreoMeTpuyeckass — NPOrpecCUd;  YMEHHUE
UCIOJIb30BaTh CBONCTBA IOCIEA0BATENbHOCTEH, (POPMYIIBl CyMMBI U
o0I1ero wieHa NMpH peleHUH 3a7ad, B TOM YHUCIEe 3a/ad U3 APYrux

y4eOHBIX MPEJAMETOB U peabHOMN KU3HH

VYMeHue pemiaTh 3aa4d pa3HbIX TUIOB (B TOM YHUCJIE HA MPOLIEHTHI,
JIOJTU U YaCTH, IBMXKEHHE, paboTYy, IEHY TOBAPOB U CTOUMOCTh ITOKYIOK
W YyCIyr, HAJOTH, 3aJaud W3 O0JacTH YIPaBJICHUS JIMYHBIMH H
CeMEeWHBIMU  (UHAHCAMH); YMEHHE COCTABJIATH  BBIPAKCHHUS,

YpaBHCHUSA, HCPABCHCTBA U CUCTEMEI 110 YCJIOBHIO 3aa4U, UCCICAOBATH
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IMOJIYYCHHOC PCHICHUEC U OLCHHBATDH HpaB,Z[OHOI[O6HOCTB IMOJIYUYCHHbBIX

pe3yJIbTaToB

YMeHue onepupoBaTh MOHATHAMU: QUIypa, TOUKA, OTPE3OK, MpsAmasi,
Jy4, JOMaHas, yrojl, MHOTOyroJIbHUK, TPEYTOJbHUK, pABHOOEAPEHHBIH
U PaBHOCTOPOHHHUU TPEYrOJIBHUKH, IPSIMOYIOJIHBIA TPEYTrOJBHUK,
MeauaHa, OMCCEKTpHCa U BBICOTA TPEYTOJbHUKA, YETHIPEXYT ONBHUK,
nmapajiesiorpaMM, pomO, TPSAMOYTOJNBHUK, KBaJapaT, Tpamerus;
OKPYXHOCTb, KpPYT', KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarh 3aad, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HM, HA HAXO0XKJICHHUE I€OMETPUYECKUX BEIMYMH C IPUMEHEHUEM

U3YyUYEHHBIX CBOUCTB (pUTyp U PakToB

10

YMeHHe onepupoBaTh IOHATHUSMH: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJILHUKOB; MapajuIebHOCTh M TEPHEHINKYISIPHOCTD MPSMBIX,
Yyroll MEXIy MpSIMBIMH, TEPICHINKYISp, HAKIOHHAS, POCSKIIHS,
nozpobue puryp, nogo0OHbBIC TPEYT OIbHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKHM M TPSMOI; YMEHUE DPACIIO3HABATH PaBEHCTBO, CHMMETPHIO U
nogobue ¢uryp, napaaiaeabHOCTh U NEPIEHIUKYIIPHOCTb IPSIMBIX B

OKpY’KaloIleM MUpe

11

VYMmeHue omnepupoBaTh TMOHATHSAMM: [JJIMHA, pAacCTOSHUE, YIodl
(BeMMYMHA yIJIa, CUHYC M KOCHHYC yTJla TPEYroJbHMKA), IUIOIIA/b;
YMEHHE OLIEHUBATH Pa3MeEpPbl IPEIMETOB U OOBEKTOB B OKPY:KAIOIIEM
MHUpPE; YMEHHE NPUMEHSTh (GOpMyINbl TMepuMeTpa | IUIOIIAIU
MHOI'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIAJU Kpyra, o0bema
OPSMOYTOJIbHOTO Napajuleenuiena; yMEHUE NPUMEHSITh NpPU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyrOJbHHKA,
teopeMmy Iludaropa, TpUrOHOMETPUUYECKHE COOTHOLIEHMS  JUIs

BBIYMCIICHUS JJIMH, PACCTOSHUH, ITONIACH

12

YMmenue u3z00paxaTh MIOckHe (UIypbl W WX KOMOMHAINH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CPEACTB TIO TEKCTOBOMY WJIH

CUMBOJIbBHOMY OITMCAHUIO

13

YmMmeHue OIICPUpPOBATH IIOHATHUAMMU: NpsAMOYroJjibHad CUCTEMA

KOOpAWHAT; KOOpAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
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IMPOU3BCACHUC BEKTOpPA HA YU CJIO, CKAJLAPHOC ITPOU3BCIACHNEC BEKTOPOB,
YMCEHHE HCIIOJb30BAaTh BCKTOPBI U KOOPAWHATHI AJIA MPCACTABJICHUSA
JaHHBIX W pEeHICHUA 3aJa4, B TOM YHCIC H3 JPYIrux y‘~I€6HbIX

MPEIMETOB U peaTbHON KU3HU

14

YMeHue onepupoBaTh IOHATHUSAMHU: CTOJOMKOBBIE W KPYTrOBBIC
IUarpaMMmbl, TaOJHMIBI, CcpelaHee apu(METHYECKOe, MeEIuaHa,
HauOoNbIllce U HAaUMEHBIIIEEC 3HAYCHHUS, pa3Max YHUCIOBOro Habopa;
YMEHHE  W3BJICKAaTh, HHTEPIPETUPOBATE U  MPeoOpa3OBBIBATH
uH(POpPMAIUIO, TMPEACTABICHHYI0 B Ta0NMIIaX M Ha Juarpammax,
OTPaKAOIIYI0 CBOWCTBA M XapaKTEPUCTHKH PEANbHBIX MPOIECCOB U
SBJICHWI; yMCGHHE pAClO3HABAaTh H3MECHYUBBIC BEJIMYHMHBI B

OKpY’KaloIIeM MUpe

15

YMenue omnepupoBaTh MOHSATHSIMU: CIyYalHBIA OMNBIT (CIydalHBIA
OKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIIEMEHTAPHBIA HCXOM)
CIly4allHOTO ONbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIUTh BEPOSTHOCTH CIYYalHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHSIMU; YMEHUE peIIaTh
3a/la4ydl METO/I0M OPraHM30BAaHHOTO mepedopa U C HCIOJIb30BAaHUEM
NpaBuja YMHOXEHHS; YMEHHE OLICHUBaTh BEPOATHOCTU pPEabHBIX
COOBITUH W SIBICHUU, MIOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXKAIOIIEM MHUPE W B IKU3HH;
3HAKOMCTBO C TIOHSITHUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIbIO B MaCCOBBIX SABJICHUAX

16

YMeHue BBIOMpPATh MOAXOAAIIMN H3YYEHHBIM METOA A pelleHus
3a/1a4d, IPUBOJUTH MIPUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBIECHUE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, ONMCBIBATH OTACIbHBIE BBIAAIOIIAECA PE3YJbTAThI,
IIOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMAaTHKU KaK HAyKH, IPUBOAHUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTE€YECTBEHHOU

Y BCEMUPHON UCTOPUU
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IHHEPEYEHD 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBbIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Yucna v BEIYUCICHUSA

1.1 Harypansnblie u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN

19 OOBIKHOBEHHBIE M JECATUYHBIC  JAPOOHM, TPOILEHTHI, OECKOHEYHBIE
. MIEPUOUIECKUE TPOOH

13 PanmonanbpHble yucna. ApuQMETHUECKHE OMNepalid C palloHAIbHBIMU
' YUCIIAMU

14 JeiicTBuTenbHble unciaa. Apu@mMmerndeckue Omepaluu C AeHCTBUTEIbHBIMU
' YUCIIAMA

s [Tpubnu>k€HHBIE BBIYUCICHUSA, MpaBUIa OKPYTJEHHS, MPUKHAKA U OIEHKa
' pe3yibTaTa BbIYUCICHUI
2 Auredpandeckue BhIpaxeHus

2.1 BykBeHHbIC BhIpaKeHUS (BBIPaKEHUSI C TEPEMEHHBIMM )

55 Crenenp ¢ uenbiM mnokasateneM. CTenmeHb € palMOHAJIbHBIM I1OKa3aTeseM.
. CBoiicTBa CTENIEHU

2.3 MHorouJsieHb!

24 Anrebpaundeckas 1poob

5 s ApudmeTnueckuii ~ KOpeHb  HaTypajbHOM  cremeHu.  [lelictBus ¢
' apupMeTHIECKUMU KOPHSIMHU HATYPAJIbHON CTENEHN
3 VYpaBHEHUS U HEPABEHCTBA

31 Llensie m npoOHO-panMoHanbHbIE ypaBHEHHs. CHCTEMBI U COBOKYMHOCTHU
. YpaBHEHUI

35 Llenbie u npoOHO-paloHalbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB

33 Peuienne TekcToBBIX 3a1a4

4 YucioBble NOCIEN0BATENBHOCTH

4.1 ITocnemoBaTtenbHOCTH, CITOCOOBI 3aJaHUs MOCIIEN0BATEILHOCTEN

64




Apudmetnueckass u TeomeTpuyeckas mnporpeccuud. Dopmyna  CIOKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
@Oynkuus, crnocoObl 3agaHus QyHKkuMd. ['padux ynkumn. OOmactsb
ompeeNneHns 1 MHO)KeCTBO 3HaueHui ¢pynkiun. Hymu gyukun. IlpomexyTkn
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMYMBbI U
MUHUMYMbI QyHKUMU. HauOonbliee u HauMeHblee 3HaYeHHE (QYHKIUU Ha
MIPOMEKYTKE
6 KoopanHatel Ha IpsIMOH U TJTIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBBbI KOOPAMHATHI HA IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBONUCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHuKu
7.4 OKpy>KHOCTB U KpyT
7.5 N3mepeHne reoMeTpuueCKUX BEIUYUH
7.6 BekTopsl Ha 10CKOCTH
8 BeposaTHOCTb 1 cTaTHCTHKA
8.1 OmnwucarenpHas CTATUCTHKA
8.2 BeposTHOCTD
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA
e Teomerpus, 7-9 xknacc/Anatacsu JI.C, byry3os B.®., Kagomnes C.b. u np., AkiuonepHoe

obmectBo «M3narenbcTBo «IIpocBenienue»

METOAUYECKHUE MATEPUAJIBI J1JIS1 YAUTEJIA
e Teomerpus, 7-9 xnacc/Anaracsu JI.C, byry3os B.®., Kagomues C.b. u ap., AknuoHepHOe
obmectBo «M3marenbctBo «IIpocBemenne»

e YMK no reomerpuu 1 7-9 kiaccoB

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e Enmnasg xonnekus [IOP

e bubmuoreka [IOK
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