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MHNOACHUTEJIBHASA 3AITMCKA

['eomeTpust Kak OAMH M3 OCHOBHBIX Pa3JI€JIOB HIKOJIBHOW MAaTEMAaTHUKH, UMEIOIINNA CBOEH
LEeNbI0 00ecreynTh H3Y4eHHUEe CBOWCTB M pa3MepoB (UIyp, MX OTHOLICHHA M B3aUMHOE
pacnoJio’)KeHUE, OMMPAETCSl Ha JIOTMYECKYIO, JOKa3aTelbHYI JUHUIO. LleHHOCTh H3ydeHus
reoOMEeTPHH Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa30BaHUs 3aKI0YAETCsS B TOM, YTO 00ydarouuiics
YUUTCS TPOBOJIUTH JIOKA3aTEIbHBIE PACCYKACHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHHUS,
JOKa3bIBaTh MCTUHHBIE YTBEPXKIACHHS M CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccyXAeHus «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoii nenpio n3ydeHusi reOMETpUH SIBISETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTA Mpu
pelIeHUH KaK MaTeMaTU4YeCKMX, TaK W IMPAaKTHYECKUX 3a/lad, BCTPEUAIOLIMXCS B peallbHOU
*m3HU. OOydJarouuiics MOHKEH HAYYHUTBCS OIPENESNIUTh T'€OMETpHUEcKylo (urypy, omucarb
CJIOBaMM JAHHBIM 4epTEX MM PUCYHOK, HAMTH IUIOLIA[b 3E€MEJIBHOIO y4acTKa, PacCUMTaTh
HEOOXOAMMYIO JJIMHY OINTOBOJOKOHHOrO Kalens wium TpeOyemble pasMmepbl Tapaxka Jis
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIHMTEIbHAS JIMHUS B U3yYCHHH T'€OMETPHUH.
Ilpu pemeHun 3agad  MPAKTUUECKOro  XapakTepa OOy4aroIIMMCS ~ y4UTCS  CTPOMTH
MaTeMaTUYECKHE MOJENM pealbHbIX JKU3HEHHBIX CHUTyallMi, IPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIeKBAaTHOCTb MTOJIyUEHHOT'O pe3yibTaTa.

KpaiiHe BakHO NOJUEPKUBATH CBS3M TEOMETPUU C APYIMMH y4eOHBIMH MpeAMETaMH,
MOTHBUPOBATh  HCIIOJB30BaTh  ONPEACNICHUS  TeOMETpUYECKHMX (GUryp W TOHSATHH,
J€EMOHCTPUPOBATH PUMEHEHHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTU CBA3U Hanboiee
SPKO BUJIHBI B TeMax «BekTopel», « TpUroHoMeTpuyeckue COOTHOIEHUs», «MeTo1 KOOpAHHAT
u «Teopema ITudaropar.

VYuebnsiii kypc «['eomeTpus» BKIIIOUYAET CIEAYIOIIFE OCHOBHBIC pa3eiibl COICP)KAHUS:
«['eomerpuueckue ¢Gurypsl M uX CBOHCTBa», «l3MepeHME TIeOMETPUYECKHX BEIUUYHHY,
«/lekapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «/IBUXKEHUS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIO00USY.

Ha nsyuenue yuebHoro kypca «I'eomerpusi» orsoaurcsa 204 yaca: B 7 kinacce — 68 yacos
(2 gaca B Heneno), B 8 Kiacce — 68 yacoB (2 yaca B Heeno), B 9 kimacce — 68 vacos (2 yaca B
HEJIETTIO).



COIEPKAHUE OBYYEHUA
7 KJIACC

Hauanbnable monsiTust reomerpuu. Touka, mpsmas, OTPE3OK, Jyd. Yroia. Buasl yrios.
BeprukansHble W cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYrOJbHUK.
[lapannenbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunblie ¢purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpuMepsl cuMmmeTpun
B OKpYXarolleM MUpE.

OcCHOBHBIE TIOCTPOEHHUSI C NOMONIbIO LMPKYJId U JuHeiku. TpeyronpHuk. Beicora,
MeaMaHa, OMCCEKTpHCa, UX CBOMUCTBA.

PaBHOOEeApEHHBII U PAaBHOCTOPOHHUH TPeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa ¥ MpU3HAKU pPABHOOEAPEHHOro TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpPU3HAKU MapayljieNbHbIX OpsMbIX. CymMMa yrioB TpeyrojibHHKa. BHemHune
YTJIBI TPEYTOJIbHHKA.

IIpsimoyronbHbIl TpeyroiabHUK. CBOHCTBO MeAuaHbl MPSMOYIOJIBHOI'O TPEYrOJbHUKA,
NpoBEAEHHON K runoreHys3e. lIpu3sHaku paBeHCTBa INPSMOYTOJBHBIX  TPEYTOJIBHHUKOB.
[IpsAMOyYTONBHBIN TPEYTrOIBHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpHUn: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 OOJIbIIIEM YTJie U OOJBIIeH CTOPOHE TPeYroNnbHUKA. [lepneHIuKyIsIp U HaKIIOHHAS.

I'eomerpuueckoe MecTo TOuYeK. buccekrpuca yria U cepeAMHHBIA NEPHEHAMKYIAP K
OTpE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJla M JuamMeTp, HMX CBOWCTBAa. B3aumMmHOE pacmnosoxeHHe
OKpYXHOCTH M mpsiMoi. KacarenbHast U cekymas K OKpykHOCTU. OKpYKHOCTb, BIIMCaHHas B
yroi. BrimcanHas v onmMcaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpHuku. Ilapamnenorpamm, ero mpu3Haku W cBoMcTBAa. YacTHele ciydau
napaiesorpaMmoB (MPSMOYTOJIBHHUK, POMO, KBaapaT), UX NPHU3HAKKW W CBOMCTBA. Tpamenus,
paBHOOOKas Tpameuus, e€ cBolcTBa U npu3Haku. [IpsimoyronbHas Tpanerus.

Merton ynBoenusi menuansl. LleHTpanbHas cummetpus. Teopema Paneca u TeopemMa o
IIPONOPLIUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUYU TPEyroiabHUKa U Tpanenuu. LlenTp Macc TpeyroiapHukKa.

[TomoGue TpeyroapHUKOB, KOd(duimeHT nomaodus. IlpusHaku mogoOus TPEyroJbHHUKOB.
[Ipumenenue nog00Ms MPH PEIICHUH MPAKTUUYECKUX 3a/1a4.

CaoiicTBa miouianei reomerpuueckux ¢uryp. @opmyssl sl IUIOMIAANW TPEYroIbHUKA,
napasenorpamma, pom0a u tpanenuu. OTHOLIEHHE MII0MAaAei Mog00HBIX QUryp.

Brruncnenue miomazeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mpu penieHUU NPaKTHICCKUX
3az1ad.

CuHyc, KOCHHYC, TAHI'€HC OCTpPOIO yIyla MpPsIMOYTOJIbHOIO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue Gpyakmuu yrios B 30, 45 u 60°.

BrincaHHble M LIEHTpAJIbHBIE YIJIBI, YTOJI MEXIY KacaTEJIbHOM M XOpAOW. YTIIBI MEXIy
XOpAaMM U CEeKylMMM. BrucanHele U onucaHHble YeTHIPEXYroJIbHUKH. B3aumHoe



pacrnojio’)keHue ABYX OKpyxkHocTed. Kacanue oxpyxkHocteil. OOmue KacaTelbHblE K ABYM
OKPYKHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 no 180°. OCHOBHOE TpPUIOHOMETPUYECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
MPaKTUYECKHX 3a]a4 C UCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3zoBanue nonpo6us. Ilogobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BENECHUN OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOU.

Bekrop, nmnuHa (MOAYNb) BEKTOpa, COHAIPABICHHBIE BEKTOPbI, IPOTHBOMOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMM HaJ
BeKTOpamu. Pa3noskeHne BEeKTOpa 10 IBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkansipHO€E ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE JIJIs1 HAX0XKIEHUS JIJIUH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IIJIOCKOCTH. YPaBHEHUS IMPSMOM M OKPYKHOCTH B
KOOpJAMHATAaX, EpeceYeHNE OKPY>KHOCTEN U NMPAMBIX. MeToa KOOpAMHAT U €ro NPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKH. JUIMHA OKPYKHOCTH. [’ panycHas U paguaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpyx)HOoCTel. [Imomane kpyra, ceKTopa, CerMeHTa.

JIBMDKEHMSI IJIOCKOCTH M BHYTPEHHHE CUMMETPHUH (DUTYD (3JIEMEHTapHbIE PEICTaBICHUS).
[TapannensHbiil nepenoc. [1oBOpoT.



IINTAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHUSA TIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOrpaMMbl yueOHOro Kypca «['eomeTpusi»
XapaKTEepU3YIOTCSL:

1) maTpuoTHyecKoe BOCIIUTAHUE:

NIPOSABIECHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTUKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHICKMX MAaTEMaTUKOB U POCCHICKOU
MaTeMaTHYECKON IIKOJIbI, K UCTIOIb30BAHUIO 3TUX JOCTHKEHUHN B IPYTUX HayKaX U MPUKIIAJIHBIX
chepax;

2) rpa:kaaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TIpa)<IaHMHA M pealu3aludd ero mpas,
NpPEACTaBICHUEM O MaTEeMaTUYeCKHX OCHOBAaX (YHKUMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHHH, TIPOIIEAYP TPakIaHCKOTO OOIIecTBa (HAIpUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3THUYECKUX IMPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHIKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTIO;

3) TpyaoBOe BOoCIUTaHHE:

YCTaHOBKOM Ha aKTMBHOE y4YaCTHE B PELIECHUM MPAKTUYECKUX 3alad MaTeMaTHYECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOIro 00pa30BaHUs Ha MPOTSKEHUH BCel
KHU3HU JJIs1 YCHEIIHON MpoQecCHOHAIbHON 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM WHAMBHUIYaJbHOM TPAeKTOPUM OOpa30BaHUS U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTH4YecKoe BOCMIUTaAHHE:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M ACTETHYECKOMY BOCIPHATHIO MATEeMAaTHYECKHX
00BEKTOB, 33/1a4, PELICHHUH, pacCyKIEeHUI, YMEHHUIO BHIETh MaTeMaTH4YEeCKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHUEHTAIle B NEATEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEICTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YeJOBeKa, MPHPOAbl U 0OliecTBa, MOHUMAHUEM
MaTeMaTHYeCKON HayKu KakK c]epbl YeloBeUeCKOW esITeTbHOCTH, AITAloOB €€ pa3BUTHA U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUJIN3ALIMH, OBIIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTH4YeCKON
KyJIbTYypOl Kak CpEICTBOM II03HAHUS MHUpA, OBJIAJCHUEM MPOCTEHIIMMHU HaBbIKAMU
HCCIIeI0BATENIbCKON AESITebHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpoOBaHHE  KYJLTYPbl  310POBbSl U
3MOLMOHAIBLHOI0 0JIArONOIyYHsi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHHUS 3[I0POBOTO 00pa3a >KHU3HHU (340pOBOE MUTAHUE, cOANTaHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas (usmueckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(IICKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OMKOKY U TAKOT'O K€ MpaBa JAPYroro YeJIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpHEHTalle Ha MpUMEHEHHWEe MaTeMaTHYeCKUX 3HAHUM IS pelleHus 3afad B o0yacTu
COXPAHHOCTH OKpY)KAloIIel cpefbl, IJIaHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MIOCTICICTBUM Ul OKpPY’KalOIIeH Cpeibl, OCO3HAaHUEM TJI00AIBbHOTO XapaKTepa 3KOJIOTMYECKUX
po0JieM U MyTel UX pelieHus;



8) ajanTanus K MN3MEHAIOIMMCH YCJIOBHSAM COLMAIBHON U MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIIOBHUSX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JIESTENBHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Yy JAPYTHX
Jro/ied, MpuodpeTaTh B COBMECTHON AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OIBITA JPYIHX;

HEOOXOAMMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHH, B TOM 4HciIe (HOPMYIHUPOBATH WICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK) CHUTYAllMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallUI0 KakK BbI30B, TPeOYyIOLIUil KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE pEIIEHUS U
JecTBUs, POPMYITUPOBATh U OLIEHUBATH PUCKH U TIOCIEICTBHS, (POPMUPOBATH OIIBIT.

METANIPEMETHBIE PE3YJIBTATbBI
Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUYeOHbIE el CTBHUS

ba3oBble Jioruyeckue AeMCTBUS:

® BBIABIATH M XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSTHUN, OTHOIICHUH MEXIy MOHATHSAMHU, (OPMYIHPOBATH OIpPEACNICHUS TOHATHUH,
yCTaHABIMBAThH CYIICCTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMK, OCHOBAHUSA JIJIsi 0000IIECHUS 1
CpaBHEHMsI, KpUTEPUU TPOBOJANMOIO aHAIIN3A;

® BOCIPHHHMATH, (OPMYIMPOBATH M MPEOOPA3OBBIBATH CYKACHHS: YTBEPAHUTCIHHBIC U
OTpHUIaTeNbHbIE, EAUHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

® BBIABINTH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOpPEUUs B (pakTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX, Npeajaratb KPUTEpUU IS BBISIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUYUH;

e JIeNIaTh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIHLCTBA MATEMATHYECKUX YTBEPKIAECHUHN (MIPSAMBIE U OT MIPOTHBHOTO),
MPOBOJIMTH CaMOCTOSTEIHLHO HECJIOXKHBIC J[OKA3aTelIhCTBA MATEMATHYECKUX (PaKTOB,
BBICTPAaWBaTh apTyMEHTAIIUIO, TIPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PaCCYKICHUS;

e BbIOMpaTh CHOCOO pemieHus ydyeOHOW 3ajayuM (CpaBHUBATh HECKOJIbKO BapHaHTOB
pelieHus, BeIOUpaTh Hanboliee MOAXOAAIINN ¢ Y4ETOM CaMOCTOATEIHHO BBHIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eCTBUA:

® CIOJIb30BaTh  BOIPOCHl  KaK  HUCCJICAOBATCIbCKUA  MHCTPYMEHT  IO3HAHWUS,
bopMyIMpoBaTh BOTPOCHI, (GUKCUPYIOLIUE MPOTHBOPEUYHE, MPOOIEMY, CaMOCTOSTEIHHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, ()OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MTO3UITNI0, MHEHHE;

® TPOBOJUTH MO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIM SKCHEPUMEHT,
HEOOJIBIIIOE HWCCIEAOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOM;



CaMOCTOSITENNbHO  (hOopMynupoBaTh 000OIIEHHS U  BBIBOABI 1O  pe3yiabTaTam
MPOBEEHHOTO HAOJIIO/ICHUS, UCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOJIYYCHHBIX
PE3YIBTATOB, BBIBOJIOB M 0O00OIIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIIBUTATH MPEIAIOI0KESHUS
0 €ro pa3sBUTHUHN B HOBEIX YCJIOBUAX.

PabGora ¢ undgopmaumeii:

BBISBIISATh HEJJOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX IS
pelleHns 3a]a4y;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(GOPMALIUIO
Pa3NIUYHBIX BUAOB U (HOPM IpEeCTaBICHHUS;

BbIOMpaTh (popMy MpeACTaBlIeHUs HH(OOPMALMU U WUTIOCTPUPOBAThH PELIaeMble 33aauu
cXeMaMH, AuarpaMMaMu, HHOH rpaukoi 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAAEKHOCTh MH(DOpPMAIMK [0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTENIEM WIH
c(OpMyYIHPOBaHHBIM CAMOCTOSITENIHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIbHbIEC y'leﬁllble JeidcTBUSA:

BOCTIIPUHUMATh U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBHU C YCIOBUSIMHU U IECJISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIIeHHUs 3a/]aud, KOMMEHTHPOBATh
[IOJIY4CHHBIN PE3YIIbTaT;

B X0JIe OOCY>KACHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl, IPOOIEMBI,
pelaeMoi 3a/1auu, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIISTh
CBOM CYXKJECHHUS C CY)KICHUSIMHU JIPYTUX YYACTHUKOB JIHAJIOTa, OOHAPYKUBAThH Pa3JINIHE
U CXOJCTBO TMO3MIUN, B KOPPEeKTHOH (opme QopmynupoBath pazHOTIacusi, CBOH
BO3PAKCHUS;

MPEJICTABIATh Pe3yNbTaThl PEUICHHs 3a7aud, YKCIEPUMEHTa, UCCIEOBAHMS, MPOCKTa,
CaMOCTOSITEIEHO BBIOWpATh (PopMaT BBICTYIUICHHS C Y4€TOM 3a1ad MPE3CHTAIUU H
0COOEHHOCTEH ayIUTOpUH;

MOHUMATh U WCIIOJIH30BATh MPEUMYINECTBA KOMAHTHOW ¥ WHIUBHUYaIbHOW pabOTHI TIpH
pelIeHrnr y4eOHbIX MaTeMaTHUECKHX 3a7ay;

MPUHUMATH IIeJTb COBMECTHOW JCSITENLHOCTH, IJIAHUPOBATH OPTraHU3AINI0 COBMECTHOM
paboThl, pactpenessTh BUIbl padoT, J0roBapuBaThCs, 00CYKIaTh MPOLECC U PE3yabTaT
paboThl, 00001IaTh MHEHHS HECKOIBKUX JIOJICH;

y4acTBOBaTh B TPYNNOBBIX (popMmax paboThl (00CykneHHs, 0OMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBITOIHATH CBOIO YacTh paOOTHl M KOOPAMHUPOBATH CBOH JICHCTBUS
C JAPYTUMU YJICHAMHU KOMAaHJIbI, OI[CHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMHA MPOTYKT
M0 KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYACTHHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHHMBepPCcAJIbHbIE YUeOHbIE 1eCTBUS

Camoopranuszauus:

CaMOCTOSITEJIBHO COCTABJISATh IUIAH, QJITOPUTM pEIIeHHUs 3aJayd (WIM €ro 4acTh),
BBIOMpATh CHOCOO0 peleHus ¢ Y4ETOM HMEIOLIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATh BAapUAHThl PELICHUH C YYETOM
HOBOH MH(pOpMaIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIH HHTEJJIEKT:



e BIAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOIISL MpPOIEcca M pe3ylbTaTa perieHHs
MaTeMaTHUYEeCKOM 3a1auu;

® [IPEIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBHI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEW;

® OLECHMBATh COOTBETCTBUE pPE3yJIbTaTa JAECATEIBHOCTH IMOCTABICHHOM LIEIU U YCIOBUSM,
OOBSICHATH MPUIMHBI TOCTHIKEHHUS WIIM HEAOCTIKEHHUS 1€, HAaXOUTh OIITHOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kJacce OO0ydarolMiics IMOJYyYUT CJEIyIOLIUE INpPEAMETHbIC
pe3ynbpTaThl:

Pacno3HaBaTh H3ydeHHbIE TIeOMETpUYECKHE (UTYpbI, ONpelNeNsaTh HX B3aUMHOE
pacrosio)keHue, H300paxarbh TreoMEeTpUYecKrue (UTYphI, BBIIOIHATH YEPTEXKU IO YCIOBUIO
3amaun. M3MepATh JMHEHHBIE M YIVIOBbIE BEIWYMHBL. Pemare 3a1auu Ha BBIYUCIICHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

HenaTb rpyOyro OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEabHON KHU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETUUNHBI.

CTpouTh 4epTeKN K FEOMETPUYECKUM 3aiadaM.

[lonb30BaTbCsd NpPHU3HAKAMM PAaBEHCTBA TPEYIOJbHUKOB, MWCIOJIB30BATh IIPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEUICHUH 3a/1a4.

IIpoBOAUTE TOTMYECKHUE PACCYKIECHUS C UCIIOIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCs NpU3HAKAMH PABEHCTBA IPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBONCTBOM
MeJUaHbl, IPOBEAEHHOW K THIIOTCHY3€ IHPAMOYIOJbHOIO TPEYrOJIbBHHKA, B PEIICHUU
FeOMETPUUYECKHUX 3a/1a4.

OnpenensiTh napajuleIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapauleIbHOCTh MPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroM MPsIMOM.

Pematsb 3a1aun Ha kieTyaToi Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAWTh YHCIOBblE M OyKBEHHbIE 3HAYCHMs YIJIOB B
FeOMETPUYECKUX  3aJayaXx C  HUCIOJIB30BAaHUEM CYMMBlI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpU IMEPECEUEHHU JABYX MapajlleNbHbIX
IPSIMBIX CEKyIleH. PemaTey npakTuyeckue 3aa4 Ha HaX0KICHHUE YIII0B.

Bnanets noHsATHEM Tr€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEAEIsATh OMCCEKTPUCY yriia
U CEPEIMHHBIN NEPIECHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

DopMyIMpPOBaTh ONPENCICHUsS. OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
II0JI30BAThCA UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TH CBOWCTBA MPU PEIICHUM 3aa4.

Bnagers MoHATHEM ONUCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HaxXOAWTH €€
ueHtp. [lonp3oBaTbcst GpakTamMu O TOM, UTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA IIEPECEKA0TCS B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIC IEPIEHIUKYJSAPbl K CTOPOHaM TpPEYroJIbHUKA
IIEPECEKAOTCS B OJHOU TOUYKE.

Brmagere nDOHATHMEM  KacaTeabHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIECHIUKYIIIPHOCTH KacaTeIbHOM U panyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[lonb30BaTbcs  NMPOCTEHIIMMHU T€OMETPUYECKMMU  HEpPAaBEHCTBAMH, IIOHUMAaThb MX
IPAKTUYECKUHA CMBICIL.



[IpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO LIUPKYJIIS U IMHEHKH.

K koniy oOyuenus B 8 kJacce oOydaroluiics MOMYyYUT CIEIYIOLIIUE NpPEIMETHbIC
pe3yJabTaThl:

Pacrio3naBaTh OCHOBHBIE BUBI YETBHIPEXYTOJBHUKOB, MX JJIEMEHTHI, IMOJB30BATHCSA HX
CBOMCTBAMM IIpH PELIEHUH T€OMETPUUECKUX 3a1au.

[IpuMmeHATH CBOMCTBA TOUKM NEpECEUEHHs] MEIuaH TpeyrojbHHMKa (LEHTpa Macc) B
pellieHuu 3a1ay.

Bnanets noHsTHEM cpeAaHEN JMHUM TPEYrOJIbHUKA M TpaleluH, MIPUMEHITh UX CBOWCTBA
IIpY pEIIEHUM TeoMeTpudecknx 3anad. llomp3oBaTecs Teopemoit @aneca M TeOpeMoOM O
MIPOMOPLUOHANIBHBIX OTPE3KaX, MPUMEHSTh UX JJIA PEIICHUs TPAKTUUYECKUX 3aau.

[IpuMeHsATh NPU3HAKU [T0100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKHX 3a/1aU.

[Tonp3oBatbess Teopemoirt Iludaropa nas pemieHHs TEOMETPUUECKHMX W TPAKTHYECKUX
3aza4y. CTpoUTh MaTeMaTHYECKYI0 MOJENb B NPAKTUYECKUX 3a]adax, CAMOCTOATEIBHO IENATh
4epTEX U HaXOJUTh COOTBETCTBYIOIINE JIIMHBI.

Bnagerp moHsATHSIMH CHUHYCa, KOCMHYCAa W TaHT€HCAa OCTPOTO Yrjla MPsIMOYTOJBHOIO
TpeyroiabHuKa. [1o1bp30BaThCs 3TUMHU NOHATUAMH JUIsl PELICHUS TPAKTUYECKUX 3aau.

Bbruncnsate  (pa3nuyHbIME - crioco0amM)  IUIOU[aAb  TPEYrojbHUKA W IUIOMIAIU
MHOTOYTOJIBHBIX ~ GuUryp (monb3ysach, TI/€ HEOOXOIUMO, KalbKymsTopoM). IlpumeHsTh
IIOJIyYEHHBIE YMEHMS B IPAKTUYECKUX 3a/1auax.

Bnagerp MOHATUSMU BIHMCAaHHOTO W LIEHTPAJIBHOTO YIJa, MCIONb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIriaxX MEXIy XopJAaMH (CEeKyLIMMH) U yrile MEXIy KacaTelbHOW M XOpJou
IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

BnageTrh moHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMUCAHHOIO
YEeTBIPEXYTOJIbHUKA ITPY PELICHNN 3a/1a4.

[IpuMeHsTh MOTyYEeHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTUYECKUE MOJETHU IS
3a/1a4 peasibHOM )KU3HHU U MPOBOAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C MPUMEHEHHEM O100Us
U TPUTOHOMETPHUH (IIOJB3YACH, I7Ie HEOOX0AUMO, KaJIbKYISATOPOM).

K xoniy oOydenuss B 9 kJiacce OOyYarONIMIICS TMOMYYUT CICAYIOIMHUE TPEIMETHBIC
pe3yNabTaThl:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIMH OCTPBIX YIJIOB, HAXOAWTh C HUX TOMOIIBIO
pazIUyYHbIE  JIEMEHThl  IPSIMOYTOJBHOTO  TPEYrojbHHKA  («pEUIeHHEe  MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBI0 KAIBKYISITOPA) IJIMHBI U YIJbl Ui HETaOJIMYHBIX
3HA4YCHUM.

[Tonp30oBaThCs popMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM
JUISL HAXOKIECHMS COOTHOIIEHUN MEX]ly TPUTOHOMETPUYECKUMH BETUYUHAMU.

Hcnonp3oBaTh TEOpPEMbI CUHYCOB U KOCHHYCOB JUUISl HAXOXACHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYroibHHUKA («pELICHHUE TPEYroJbHUKOBY»), MPUMEHSTh WX MPU PEHICHUH T€OMETPHUYECKHX
3azad.

Bnagets nonsarusamu npeodpa3oBaHusi MoJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OOHBIX
¢uryp. [lomp3oBaTbcs CBOMCTBAMHU 110100MS IPOU3BONIBHBIX (DUTYpP, YMETh BBIYMCIATH JAJIUHBI U
HAXOJUTh YIIIbl y MOA0OHBIX Guryp. IlpumMeHsTh cBOMCTBAa MOJOOUS B MPAKTHUECKUX 33Jadax.
YMeTh NpUBOAUTH MPUMEPHI TOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

Ilonp30BaTbes TeopeMaMu O MPOU3BEAECHUU OTPE3KOB XOpA, O NMPOU3BEIECHUU OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTeabHOM.



[lonp30BaTbCsi BEKTOpPaMM, IMOHMMATh WX TI€OMETPUYECKUH M (DU3MUYECKHH CMBICH,
NPUMEHATh UX B PELICHUHM TE€OMETPUYEeCKUX U (usnueckux 3anad. [IpuMeHsATH CKalspHOE
MIPOU3BEICHUE BEKTOPOB JUUIsl HAXOXKACHUS JJIMH U YIJIOB.

Ilonp30BaTbcs METOOOM KOOPAMHAT Ha IIIOCKOCTH, HPHUMEHATh €ro B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a]1a4.

Bnagerh MOHATHSAMHU NPaBUIBLHOIO MHOTOYTOJbHHKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPYKHOCTH W paJuaHHOW MEpbl yrja, YMETb BBIYMCIATH ILIOLIAAbL Kpyra M €ro 4acTeu.
[IpuMeHATH MOJTy4eHHbIE YMEHUS B IPAKTUUYECKUX 3a7a4ax.

Haxoauts ocu (Win LEHTPBI) CUMMETPUH (DUTYp, TIPUMEHSATH IBUKEHHS IJIOCKOCTH B
MIPOCTEHIINX CIIy4dasiX.

[IpuMeHATh TOTyYEeHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJAETH IS
3aJja4 peaJlbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBHIUMCIIEHUS ¢ IPUMEHEHHEM 11000Us
Y TPUTOHOMETPUUECKUX (DYHKIMH (TIOJIB3YSACH, I/1€ HE00X0AUMO, KaJIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KonuyecrBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne n/m Kontpoabusie | IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypchbl
WX CBOMCTBA. MI3MepeHHne TeOMeTPHISCKHUX
P P https://m.edsoo.ru/7f415e2e
BEJTMYNH
but6mmoreka [JOK
2 T 22 1
PEYTOIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble TPsAMbBIE, CYMMa YIJIOB 14 | bu6mmoreka [JOK
TpPEYroJabHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyrT. [ 'eomeTpuueckue 14 | bubnuorexa [IOK
MOCTPOCHUSA https://m.edsoo.ru/7f415e2e
bu6anoreka LIOK
5 I1 6006 i 4 1
OFTOPEHEHE, 000bImette SHatiut https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KVIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM nudposbie
Ne i/ P Konrpoabnbie | IlpakTnyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
! YeTEDEXVTo B 2 | bubmuorexa [IOK
THIPEXYTOJTbHUKH
pexyr https://m.edsoo.ru/7f417e18
T o
) ponopo A oTpeskaX, TozoGHe 1 1 EuGmaoresa L1OK
MIPONOPIMOHAIBHBIX OT X, I HBI
POTIOPH P > 1OA https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKU
. IImomane. HKaxomz[eHHe rmomaz[eﬁ(b y 1 BuGniorexa LIOK
TPEYTOIILHIKOB H MHOTOYTOMBHEIN GULYP- https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
4 Teopema Iludaropa u Hauana 10 | bu6nuorexa LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIuBl B OKPY’KHOCTH. Brincanssle u
5 OMHUCAHHBIC YETHIPEXYTOJIbHUKH. 13 | bubnmoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7{417e18
OKPY’KHOCTEMN
bu6mmoreka [IOK
11 7 4 1
6 OBTOpeiie, 0000LIeHHE HAHHiL https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KVIACC

KosmnuectBo yacos JJIeKTPOHHBIE
HanmeHnoBaHue pa3/iesioB U TeM ungposbie
Ne i/ P Kontpoabusie | IlpakTHyeckue (1uuhp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
| Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 | bu6mmoreka [IOK
CUHYCOB. PelieHue TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
[IpeoGpaszoBanue mogodus. Merpudeckue bubmuorexa [LIOK
2 10 1
COOTHOLLIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 B 12 1
SHTOpHL https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAMHATHI HAa MIJIOCKOCTH 9 1 bubamorexa LIOK
P P https://m.edsoo.ru/7f41al2c
IT .
;| oo |
Py JTom HU pyra. https://m.edsoo.ru/7f41al2c¢
Breruncnenue nmiomanen
bubnaunorexa LIOK
6 6
JBIDKeHHA [I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o600mIEeH e, 7 ) but6mmoreka [IOK
CHUCTEMaTH3aIus 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacoB Jata JIeKTPOHHbIE HU(POBbLIE
Ne i/ Tema YpoOKa KOHTpOJIbHLIe HpaKanecKne Oﬁpa3OBaTeJ11>HbIe
Bcero U3y4YeHHUS
padoThI padoThI pecypcbl
| [Ipocreiine reoMeTpUIECcKUe | bubmmorexa LIOK
00BEKTHI https://m.edsoo.ru/8866b724
bubnuorexa [IOK
2 MroroyTOMLHIK, HOMaHA ! https://m.edscli).ru/8866cb6a
3 CMeXHBIE U BEPTUKAIIBHBIE YIIIbI 1 bubmmorexa LOK
https://m.edsoo0.ru/8866¢5c0
4 CMeKHBIE yIIIbl 1 bubmmorexa LIOK
https://m.edsoo.ru/8866¢7be
5 BeprtukanbHbie yTibl 1 PoOII
6 Pemenue 3agau no reme | POl
«BepTuKanbHbIE YIIIBI»
7 Pemrenue 3amau nmo reme «CMeXHBIE | POIII
YTIIBI»
g Pewenue 3agau.CmexHbie U | PolI
BEPTUKAJIbHBIE YIJIbI
9 M3MepeHue JIMHEHHBIX BETUYUH, | POII
BBIYHCIICHUE OTPE3KOB U YTJIOB
10 N3mepeHue yrioBbIX BEJIUYHH, 1 bubmuorexa [JOK




BBIYHCJICHUEC OTPE3KOB U YI'JIOB

https://m.edsoo.ru/8866¢c3ea

N3mepenue JIMHENHBIX U YTIIIOBBIX

POl

11 BEJIMYVH, BBIYMCIICHUE OTPE3KOB U
yIJIOB
Pewenue 3agau.Mismepenue POIII
12 JIMHEWHBIX U YTJIOBBIX BEJIMYUH,
BBIUHCJICHHE OTPE3KOB U YIJIOB
13 [lepumeTp ¢uryp, cocTaBIeHHbIX U3 POIII
IIPSIMOYT OJIbHUKOB
14 [Tnomans ¢puryp, CocTaBICHHBIX U3 POIII
HIPSIMOYT OJIBHUKOB
[lonsiTve 0 paBHBIX TPEYTrOJIbHUKAX
15 u HepBI/I‘{HLII)e HpeI[CTIZl.B?'Il;HI/ISI 0 bubamorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX GUTYypax
16 [lepBr1ii mpU3HaKa paBeHCTBA bubmuoteka LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Bropoii npusHak paBeHCTBa bubmmorexa [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 TpeTuii npu3HaK paBEeHCTBA bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866¢e01e
19 Pewmenne 3anau. Tpu nprusHaka POIII
PaBEHCTBA TPEYrOJbHUKOB
20 Tpu npuszHaka paBeHCTBa POII
TPEYTrOJIbHUKOB
71 Tpu npusHaka paBeHCTBa bub6mmorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866¢e88e
” [Ipu3Haku paBeHCTBA POII

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




Pemenue 3anau.llpusnaxu

POIII

23 paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB
CBOICTBO MeTUAHBI
24 npﬂMoyroanI([)ro TPEYrOJIbHUKA, Bubmmorexa LOK
HpOBEEHHOI K THIOTeHy3e https://m.edsoo.ru/8866e9%ec
Pemrenne 3amau.CBOMCTBO MeIHAHBI
25 IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, POII
MIPOBEAEHHON K THIIOTEHY3€
26 PaBHOOEIpEHHBIC 1 bu6nunorexa [IOK
PaBHOCTOPOHHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6ta
7 [pu3Haku paBHOOEIPEHHOTO bubmmorexa [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/8866d880
)3 CBoiicTBa paBHOOEPEHHOTO bubmmorexa LIOK
TPEYroJIbHUKA https://m.edsoo.ru/8866d880
55| caotemapammoenpemors BuGmotexa LIOK
IpeyrombHmKa https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reometpun PoI
31 Pemenue 3agau.HepaBencTna B bu6nmmoreka [IOK
reOMETPUH https://m.edsoo.ru/8866e3a2
32 HepaBeHnctBa B reomeTpun POLI
33 HepasenctBa B reometpuu POLI
34 [IpssMOYTONBHBIN TPEYTOJIBHUK C bub6mmoreka [IOK
yriiom B 30° https://m.edsoo.ru/8866eb22
35 Pewenne 3anau.IIpsMoyrosnbHbii POII




TPEYroJIbHUK C yriioM B 30°

36 KonTponbhas pabora o Teme bubmuoteka LIOK
"TpeyronbHuxu" https://m.edsoo.ru/8866ecbc
[TapamiensHble npsMbIe, UX bubmmorexa LIOK

37 CBOMCTBA https://m.edsoo.ru/8866ef64

38 [Tateiit noctynar EBkinuna POIII
Hakpect nexamme yrist

39 06p:30BaHHI>Ie Hpnynrepe,ceqeﬂnn brbmworexa LIOK

N https://m.edsoo0.ru/8866f086
napajuieIbHbIX MPSAMBIX CEKYILEH
COOTBETCTBEHHBIE YTJIBI, POIII

40 00pa3oBaHHBIC MTPU TIEPECCUCHUN
NapaijiesIbHbIX IPSIMBIX CEKYIIEH
OIHOCTOPOHHHE YTJIHI, PolI

41 00pa3oBaHHbIE MPU NTEPECEUCHUN
HapajulebHbIX MPSAMBIX CEKYyILEH
Hakpecr nexamue, POIII
COOTBETCTBEHHBIE U OJJHOCTOPOHHUE

42 yTJ1bl, 00pa3oBaHHBIE TIPU
NepeceyeHu  napayieabHbIX
MPSAMBIX CEKYIIIEH
Pemenue 3amau.Hakpect nexariue,

COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
43 yII1bl, 00pa3oBaHHBIE IPU ’ bubmorexa LIOK
https://m.edso0.ru/8866f3b0
NepeceyeHn  NnapaieabHbIX
NPAMBIX CEKYIIIECH
[Ipu3Hak napayIeabHOCTH MPSAMBIX POIII
44 4epe3 PaBEHCTBO PACCTOSHUM OT

TOYEK OJTHOM MPSMOM 10 BTOPOit




MpAMOM

[Ipu3Hak napaneabHOCTH MPSAMBIX POl
45 4yepe3 PaBEHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU
npsIMOit
46 CymMma yrioB TpeyrojbHUKa bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CyMmmMma yriioB bubnmoreka [JOK
TpeyroyibHUKa.Pemenue 3anau https://m.edsoo.ru/8866f8ba
48 BueHue yribl TpeyrojabHUKa Bubmmorexa LOK
https://m.edsoo.ru/8866faSe
49 BaemHue yribl TpeyrojabHUKa POIII
50| “Mspasmensants o v biGorera LIOK
JIII0B TpeyroNbHHKa" https://m.edsoo.ru/8866febe
51 OKpYy»XHOCTb, XOPJIbI U TUAMETP, UX bubnuotexa [IOK
CBOIICTBa https://m.edsoo.ru/88670800
52 KacarenpHas kK OKpy>KHOCTH bubmmorexa LIOK
https://m.edso0o.ru/88670e9a
53 OKpy’>KHOCTb, BIIUCAHHAS B yroJl PIII
54 OKpY’>XKHOCTb, BIIMUCAHHAS B yroJI POLI
55 [lonstue o I'MT, npumenenue B bubmmorexa [IOK
3ajavax https://m.edsoo.ru/8867013e
56 [Tonsarue o I'MT, npumenenue B bubmuorexa [IOK
3a7adax https://m.eds00.ru/88670508
57 buccexrpuca u cepe1MHHbBIN POII




NEePIEeHAUKYIISAP KaK
reOMEeTPUYECKHEe MECTa TOYEK

OKpy>KHOCTb, ONIMCAHHAs OKOJIO

bu6mmoreka [IOK

58 TPEYroJIbHHUKA https://m.edsoo.ru/88670a62
59 [locTpoeHue OKpyKHOCTH,
OIHMCAaHHOI OKOJIO TPEyroJIbHUKA
60 OKpy»XHOCTb, BIIICAaHHAS B bubnuorexa [IOK
TPEYTrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>KHOCTb, BIIMCAHHAs B POII
TpeyroiabHUK.Perenne 3anau
62 [Ipocreiiiue 3aa4n Ha MOCTPOCHUE Bubnworexa LOK
https://m.edso0o.ru/88671188
63 [Ipocreitmue 3agaun Ha MOCTPOCHUE bubamorexa LIOK
https://m.edsoo.ru/886712d2
Kontponbnas padota o teme
64 "OK;py)KHOCTBII)/I KpYT. Bubmiorexa LIOK
https://m.edsoo.ru/88671462
I'eomerpuueckue nocrpoeHus”
[ToBTOpEeHME M 000OIIEHNE 3HAHUH
65 OCHOBPI:BIX OHSITUH ;HMeTOL[OB buGmorera [IOK
https://m.edsoo0.ru/886715b6
Kypca 7 kiiacca
66 Hroroas xoHTpospHAs paboTta Bubmmorexa LOK
https://m.edsoo.ru/886716ec
[ToBTOpeHMe 1 0000MIEHNE 3HAHUHT
67 OCHOBHBIX TTOHATHI ¥ METOJIOB POIII
Kypca 7 kiiacca
[ToBTOpEnue u OﬁO?H.ICHI/IC 3HAHUH Butmorexa LIOK
68 OCHOBHBIX TOHATUN U METOJIOB

Kypca 7 kiiacca

https://m.edso0o.ru/886719bc
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8 KVIACC

KoauuecTBo yacoB

DJIeKTPOHHbIE M (]pOBLIE

Ne Jara
Tema ypoxa Kontpoabubie | IlpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3Y4eHU s
padoThI padoThI pecypcbl
| [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOIiCTBa https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku 1 | bubmuorexa [IOK
CBOICTBa https://m.edsoo.ru/88671cal
3 IapaienorpaMmM, ero Npu3HaKu U | bubmmorexa [IOK
CBOICTBA https://m.edsoo.ru/88671cal
YacTHble ciyyan
4 IapaJijiesIorpaMMoB 1 bubmmorexa LIOK
(MpsIMOYTOJIBHUK, POMO, KBapar), https://m.edsoo.ru/88671dea
UX MPU3HAKH U CBOICTBA
YacTHble cyyan
5 napauieIorpaMMOB | bubnuotexa [IOK
(IpsIMOYTOJIBHUK, POMO, KBaJpar), https://m.edsoo.ru/88671{20
UX NIPU3HAKU U CBOMCTBA
YacTtHble citydan
6 napauieIorpaMMOB | bubnuorexa [IOK
(IpsIMOYTONTBHUK, POMO, KBapar), https://m.edsoo.ru/8867209¢
UX IPU3HAKU U CBOKCTBA
bu6numorexa [IOK
! T panetis : https://m.eds0o.ru/88672358
g PaBHOOOKAS 1 IPSIMOYTOJIbHAS | bubnmoreka [JOK
Tpaneuuu https://m.edsoo0.ru/8867252¢
9 PaBHOOOKAS 1 TIPSIMOYTOJIbHAS 1 bubnuotexa [IOK




Tparnenuu https://m.edsoo0.ru/88672858

10 Merton ynBoeHus MEQUAHbI bubmmorera [IOK
https://m.edsoo.ru/88672b14

11 LlenTpasbHass cUMMETpUS Bubmorexa LOK
https://m.edsoo.ru/88672b14

12 KonTtponbHas paboTa mo teme bubnuorexa [{OK
"YeThlpEXyroabHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u TeopeMa o bubmmorexa [IOK
IIPONOPIUOHANIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEYroJbHUKA bubamorexa LIOK
https://m.edsoo.ru/88672e0c

15 Cpenssist TMHUS TPEYrOJIbHUKA Brbmorexa LIOK
https://m.edsoo.ru/88672138

16 Tpaneuusi, e€ cpeiHsst TUHUS bubmorexa OK
https://m.edsoo.ru/88672358

17 Tpanenus, e€ cpeiHss INHAS Bubnmorexa LOK
https://m.edsoo.ru/88673064

18 IIponopuuoHaibHbIE OTPE3KH Bubnmorexa LOK
https://m.edsoo.ru/88673794

19 [IponopumoHanbHbIE OTPE3KH Brbmorexa LIOK
https://m.edsoo.ru/88673794

20 LleHnTp Macc B TpEyroJibHUKE bubamorexa LIOK
https://m.edsoo.ru/886738fc

bubnmoreka [JOK
21 Hozobisie TpeyronbHii https://m.edscl)lo.ru/88673a78

” Tpu npuszHaka moao0us bubmuorexa [IOK

TPEYroJbHUKOB

https://m.edsoo.ru/88673bae




Tpu npuzHaka nogo0us

bubmuorexa [IOK

23 TPEYroJIbHUKOB https://m.edsoo.ru/88673d52
4 Tpu npuzHaka mog00us bubnnorexa [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npu3Haka moaoous Butmorexa LIOK
TPEYroJbHUKOB
2% [Ipumenenue noxodus npu Bu6morexa LIOK
pELIEHNN IPAaKTUUECKUX 3a7a4
7 KonrponbHas pabora o teme bub6mmoreka [IOK
"[TogoOHbIE TPEYTOTBLHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa mioniaaei bubnuorexa [IOK
reoMeTpuIecKux puryp https://m.edsoo.ru/886745fe
29 @opMyiIbl 1)1 ILIOIIAH bub6mmoreka [IOK
TPEYroJIbHUKA, IIapaljieaorpamma https://m.edsoo.ru/88674860
30 DopMyITBl AJIS TUTOIIAIHA bub6mmoreka [IOK
TPEYroJbHHUKA, apajieIorpaMma https://m.edsoo.ru/88674a22
31 ®opMyIibl AJIs IUIOMIAIN bu6nunorexa LIOK
TPEYroJIbHUKA, TapaJljiesorpaMmma https://m.edsoo.ru/88674a22
3 dopMyITbl AJ1s IO bu6mmoreka [IOK
TPEYroJbHUKA, apajieIorpaMma https://m.edso0o.ru/88675288
3 @opMyJIbl U1 TIIOIIAAU bu6nuorexa LIOK
TPEYroJIbHUKA, TapaJljieorpaMmma https://m.edsoo.ru/8867542¢c
34 Brruncnenune moniaaei CiI0KHEBIX bubmmoreka [JOK
buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢puryp Ha KIeT4aToi bu6nuorexa LIOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu nomo6HBIX hUryp bubnmoreka [JOK




37 [Tnomaau nomoO6HBIX hUryp but6mmoreka [IOK
33 3ajauu ¢ MPaKTUYECKUM bu6nmoreka [IOK
co/iep>)KaHUEM https://m.eds00.ru/88675558
39 3agaun ¢ MPaKTUYECKUM bubmuorexa [IOK
co/iep>KaHueM https://m.edsoo.ru/88675684
Pemenue 3a1a4 ¢ momMoIsio
40 METOIa BcnfMoraTenLHIcL)lﬁ buGmorera [IOK
https://m.edsoo.ru/88674190
TUTOMIATH
A1 Konrponbnas pabora o teme bubmmorexa LIOK
"TInomans" https://m.edsoo.ru/8867579c¢
4 Teopema Iludaropa u e€ bubmuorexa [JOK
IIPUMEHEHNE https://m.edso0o.ru/88675918
13 Teopema [udaropa u eé bub6mmorexa LIOK
[IPUMEHEHUE https://m.edso0.ru/88675918
44 Teopema Iludaropa u eé bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema Iludaropa u eé BuGmiorexa LIOK
MPUMEHEHHE
46 Teopema Iludaropa u e€ BuGorexa LIOK
MIPUMCHCHUE
Ornpenenenue
TPUTOHOMETPHUECKUX ()yHKIIHIA
" :;ZI;,:;(;B}I]{F;;HPHMOYTOHBHOFO bubmmorexa [IOK
’ https://m.edsoo.ru/88675d32
TPUTOHOMETPHYCCKHE
COOTHOIIEHUS B TIPSIMOYTOJIEHOM
TPEYTrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUUECKOE bubnuotexa [IOK




TOXIACCTBO

https://m.edsoo.ru/88675f44

OcHoOBHOE TPUTOHOMETPHUYICCKOC

49 ORICCTED bu6nunorexa LIOK
O
50 TOC;:IO[:(I:{TOBGOTPI/IFOHOMeTpI/I‘IeCKOe BuGmorexa LIOK
K 0
| e e e
Ma [Tudaropa u Hauan
» 5 omerpun” P https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPHH
57 BniicanHsle U LIEHTpaJIbHBIE YIJIbI, bub6mmoreka [IOK
YIoJl MeXKy KacaTeJIbHOU U XOPI0U https://m.edsoo.ru/8al1415b2
53 BrivcanHsble 1 IEHTpaJIbHBIE YTJIbI, bubnnorexa [IOK
YToJI MEXAY KacaTeJIbHON U XOpAon https://m.edsoo.ru/8a141940
54 BniicanHsle U LEHTpaJIbHBIE YIJIbI, bub6mmoreka [IOK
YIOJI MEK1Y KacaTeJIbHOM U XOpIOr https://m.edsoo.ru/8al41b34
Y e opla
55 cerlinﬂ MENY XOpRaMi 1 bubmuorexa [IOK
VIIUMUA
56 VYTl MEXKAY XOpJIaMu U Butmorexa LIOK
CeKYIIUMU
BrincanHble 1 onucaHHbIe
bub6 OK
57 YETHIPEXYTOJIbHUKH, UX MPU3HAKU U nomotexa 1l
cBOTiCTEA https://m.edsoo.ru/8a140f86
Brincannsie 1 onrcaHHbIe
bubmuorexa [IOK
58 &
:ezljlfexfomﬂm’ Hx TpHsHati | https://m edsoo.ru/8a1416d4
BOKCTB
B
59 quTI/IIjagf HZJ?LEE?EIM:II:: W3HAKHU U bubmmorexa LIOK
o AP https://m.edsoo.ru/Sal1416d4
60 [IpuMeHeHrEe CBOMCTB BIMCAHHBIX bubnmnorexa [JOK




K OIMHMCaHHBIX IleTI:'IpéX}’l"OJ’IbHI/IKOB
IIpU pCHICHUN I'€OMETPUUCCKUX
3aaa4

[IpuMeHeHre CBOMCTB BIMCAHHBIX
Y OIIMCAHHBIX YETBIPEXYTOJIbHUKOB

61 1 bu6mmoreka LIOK
MIPU PEIICHUH T€OMETPUUECKHUX
3ajad
B3anMHOe pacnoniokeHue 1ByX bubnnorexa [IOK
62 . 1
OKPYKHOCTEH, 0011I1e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
bu6nunorexa [IOK
K 7 1
63 ACATHE ORpYMHOCTEH https://m.edsoo.ru/8al410a8
K
[JIBL B HOCTHU. BriicaHHbI
Py " https://m.edsoo.ru/8al141c88
Y OTMKMCAaHHBIC YETHIPEXYyTrOIbHUKU
s [ToBTOpEHUE OCHc7)BHIéIx HOHATHUH U 1 BuGmiorexa LIOK
METOAOB KkypeoB UH [1accos, https://m.edsoo.ru/8al41ddc
0000111eHIE 3HAHNI
66 " « 6 | bubmuorexa [IOK
TOroBasi KORTpoIbRas pabota https://m.edsoo.ru/8al41efe
o | e |
HOB KYPeOB /1 . hitps://m.edsoo.ru/8a142368
0000111eH1E 3HAHNIT
o | o |
g P . ’ https://m.edsoo.ru/8al420ac
0000111eH1E 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuyecTBo 4acoB

DJIeKTpOHHBIe HU(pPOBbIE

‘:‘;—)H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fll:;:ennﬂ o0pa3oBaTeiibHbIE
padoThI padoThI pecypchbl
| OrnpeienieHUe TPUTOHOMETPUUYECKUX | bu6mmoreka [JOK
¢bynkuwmii yrioos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEACHUS 1
3 Teopema KOCHUHYCOB 1 bubmmorexa LOK
https://m.edsoo.ru/8al14336¢
4 Pemenue 3agau. Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycOB 1 bubmmorexa TOK

https://m.edsoo.ru/8al42e8a




POII

7 Pemenue 3agau. Teopema cunycoB
8 Teopema cunycoB PO
9 Haxoxnaenue IiauH CTOPOH U BEJIUYMH but6mmoreka [IOK
YTJIOB TPEYTOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenne TpeyroibHUKOB Bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
Pemenne
11 TpeyroJibHUKOB.Fictionb30BaHue bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
TEOPEMBI CUHYCa U KOCUHYCa
12 Pemenue 3amad.Pemenue but6mmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHUKOB Brbmiorexa LIOK
https://m.edsoo.ru/8al42acQ
14 IIpakTHueckoe NpUMEHEHHUE TEOPEM bubmuoreka LIOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTrueckoe NpUMEHEHNE TEOPEM POIII
CHUHYCOB ¥ KOCUHYCOB
16 Konrponbnas padora o Teme bubmumoreka [IOK
"Pemienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
bu6muoreka [IOK
17 [TonsiTie o npeobpazoBaHUU OO0 https-/m.e dscli).ru 13a143ab0
18 CoOOTBETCTBEHHBIC 2JIEMEHTHI bubmuorexa [IOK
Mo1I00HBIX (UTyp https://m.edsoo.ru/8al43de4
19 DneMeHThl NOJ00HBIX (pUryp POIII
20 Teopema 0 MpOU3BEICHUN OTPE3KOB bu6muoreka [IOK

XOp.I

https://m.edsoo.ru/8al14406e




TeopeMa O IPpOU3BCACHNU OTPC3KOB

bubmuorexa [JOK

21 CEKYIIHX https://m.edsoo.ru/8al441a4
22 TeopeMa o kBagpaTe KacaTeIbHON brbmmorexa LOK
https://m.edsoo.ru/8al442da
73 IIpumeHeHue TeopeM B peleHun bubnuorexa LIOK
T€OMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHUH bubmmorexa [LIOK
reOMETPUUECKHX 3a7a4 https://m.edsoo.ru/8a1443fc
75 IIpumeHeHue TeopeM B peleHUun bu6nuoreka [IOK
reOMETPUUYECKUX 3a]1ay https://m.edsoo.ru/8a144578
KonTponbHas pabota no teme
26 "TIpeoOpa3oBanue mogo0OusI. bubnuorexa LIOK
Mertpurueckre COOTHOLIEHUS B https://m.edsoo.ru/8al447a8
OKpy>kHOCTH"
Onpenenenue BEKTOPOB. PU3HUECKHIT bubmuotexa [JOK
27 .
Y TEOMETPUUYECKUIN CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
CrnoxxeHrie BEKTOPOB, YMHOKEHHE bu6nmoreka [IOK
28
BEKTOpa Ha YUCJIO https://m.edsoo.ru/8al44a8c
29 Brluntanue BEKTOPOB, YMHOKEHHUE bubnuorexa [JOK
BEKTOpPa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnoskeHue 1 BBIYUTAHUE BEKTOPOB, POII
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 Paznoxxenue BexkTopa 1o ABym POII
HEKOJUJIMHEAPHBIM BEKTOpaM
bu6mmoreka LIOK
32 Koopauratsi BekTopa https://m.edsoo.ru/8al44fbe
but6mmoreka [IOK
33 CkansipHO€ MPOU3BEICHUE BEKTOPOB

https://m.edsoo.ru/8a14539¢




CKaJIHpHOC IMPOU3BCACHUC BEKTOPOB,

bu6mmoreka [IOK

34 ©ro NPHMEHEHHUE JUI HAXOAACHIA https://m.edsoo.ru/8al4550e
JUTUH U YTJIOB
35 Pemenue 3aga4 ¢ moMoIb0 BEKTOPOB bubmorexa [OK
https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1au ¢ mOMOIIBI0 BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/8al1458c4
7 [IpumeHeHre BEKTOPOB ISl pelIeHUs POII
3aga4 GU3NKU
13 KoHTponbHas paboTa mo Teme bubmuotexa [JOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPAMHATHI TOUYEK Ha POII
MIJIOCKOCTH
40 VYpaBHeHue npsaMoit Bubmmorexa HOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsiMon
42 YpaBHEHHE OKPYKHOCTH bubamorexa LIOK
https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepeceyeHust bubnuorexa [JOK
OKPYXHOCTH U MPSMOM https://m.edsoo.ru/8a146620
m Meron KOOpAMHAT MPU PELICHUN POII
r€OMETPUUYECKHUX 3a/1a4
45 Metoa KOOpAUHAT NMPU PEUICHUN POIII
MIPAKTHUYECKHX 3a]a4
Meron KoOOpAMHAT NPH PELICHUN POUI
46 reOMETPUYECKUX 3ajad,
MPAKTHYECKUX 3a1a4
47 KonTponbHas pabota mo Teme bu6nmoreka [IOK




"JlekapTOBBI KOOPJAMHATHI HA
IUIOCKOCTH"

https://m.edsoo.ru/8al46e0e

43 [IpaBUsIbHBIE MHOTOYTOJIBHUKH, bu6mmorexa [LIOK
BBIUHCIIEHHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 Ynero bubmuorexa [IOK
" .
nom https://m.edsoo.ru/8al472c8
bubmuoreka [JOK
50
JATHHa OKpYKHOCTH https://m.edsoo.ru/8al4714c
51 JlnmuHa TyTH OKpY>KHOCTH PO
50 PaHAHHAL MeDa VI bubmuorexa [JOK
WaHHA M
A pa yrit https://m.edsoo.ru/8a147 14c
bub6moreka [IOK
53 ITn
Ot Kpyra https://m.edsoo.ru/8a147426
bubmuorexa [JOK
>4 Hromaze cexropa https://m.edsoo.ru/8a147750
bubmuoreka [JOK
3 [Tnoman, cermenta https://m.edsoo.ru/8a147750
56 ITo €0 Ke 0CKOC bubmmorexa OK
HATH BIDKEHUH 11 ™
A . https://m.edsoo.ru/8a147¢82
57 [TapamiensHEBIN HEPEHOC bubmorexa [IOK
P p https://m.edsoo.ru/8al47f16
but6mmoreka [JOK
IT
38 OBOpOT https://m.edsoo.ru/8a147f16
59 [TapannensHbIi IEpeHoc, TOBOPOT POLI
60 [TapannensHbIi EpeHOC, POII
noBopoT.Pemenne 3amau
61 [IpuMeHenue NBUKEHUN TIpU bu6nmnoreka [IOK




peuIeHnHu 3a1a4

https://m.edsoo.ru/8al1480e2

62

KonTponbHas pabota no temam
"IIpaBHJIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [|BH>KEeHHUS TIIOCKOCTH"

POIII

63

[ToBTOpenwue, 06061IeHNE,
cuctemMartusanus 3HaHui. Miamepenue
FCOMETPUYCCKHUX BEJTUYNH.
TpeyronpHuKH

but6mmoreka [IOK
https://m.edsoo.ru/8a148524

64

HtoroBast KoHTpoJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8al148650

65

66

[ToBTOpenwue, o600IIEH e,
cucTeMaTH3aIus 3HAHUI.

OKpyX HOCTb U KPYT.
['eomeTpuueckune nocTpoeHusi. YTJbl B
OKPYXHOCTH

[ToBTOpeHwme, 06001IeHNE,
cucTeMaTHu3alus 3Hanuii. BoyucanHeie
Y ONHMCaHHBIE OKPYKHOCTHU
MHOT'OYTOJIbHUKOB

POLI

POII

67

[ToBTOpenwue, o600mIEeH e,
cucTeMaTH3aIus 3HaHUI.
[lapannenbHble U EPIICHIUKYISPHBIC
MpsIMbIE

bubmuorexa [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHme, o600IIEeH e,
cUCTeMaTH3aIysl 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepPsSieMOTro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00Pa30BaHUs

6

I'eomeTrpus

6.1

Pacrnio3HaBaTh M3y4deHHbIE reOMeTpUYEecKHe (DUTYpBI, ONPEAEATh MX
B3alMHOE PpAaCIOJIOKEHHE, H300pakaTb TeoMeTpuyeckue QuUrypsl,
BBITIOJIHATE YCPTCXKHU IO YCIIOBHIO 3aJia4dH. I/I3Mep$ITB JIMHEWHBIE U
YTJIOBBIC BCIIMYMHBI. Pemarn 3a/la4v Ha BBIYUCIICHUC IJIMH OTPC3KOB U

BCJIMYHMH YI'JIOB

6.2

6.3

I[eﬂaTB rpy6y10 OLICHKY JIMHEUHBIX U YIIOBBIX BCIIMYUH NPCIAMCTOB B
peanLHoﬁ JKU3HU, pasMCpoOB MPUPOAHBIX 00bekTOB. Pasmnuarh

pa3sMEphbI 3TUX 00BEKTOB 110 MOpAAKY BECIINYINHBL

CTpOI/ITB YEPTECKU K TCOMETPUICCKUM 3aJad4aM

6.4

[Tosnp30BaThCA NMpHU3HAKAMM PAaBEHCTBA TPEYrOJBHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTrOJIbHUKOB IPU PELLIEHUN

3aaa4

6.5

HpOBO,Z[I/ITB JJOTHYCCKHEC PaCCyKACHUSA C HCIIOJIBb30BaAHUEM

rE€OMETPUUECKHUX TEOPEM

6.6

Ilons30BaThCA [MpU3HaAKaMU PaBCHCTBA MPAMOYTOJIbHBIX
TPECYIrOJIbHUKOB, CBOMICTBOM MCOHAHBI, HpOBeHéHHOﬁ K THUIIOTCHY3C

IpAMOYT'OJIbHOI'O TPCYI'OJIbHUKA, B pPCHICHUN T'COMCTPUICCKUX 3a/1av

6.7

Onpenenars NapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
oOpasyer ¢ HUMHU ceKkymas. OnpenensTh NapajjieIbHOCTh MPSIMBIX C
MMOMOUIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSMOW JO TOUYEK

JIpYyrou npsamou

6.8

Pemate 3amaun Ha kieTyaToit Oymare

6.9

HpOBO[[I/ITL BBIYMCJICHHA MW HaAXOAWTb YHCIIOBBIC U 6yKBeHHBI€
S3HA4YCHHUA YIJIOB B TCOMCTPHYCCKUX 3aJavdax C HCIIOJIb30BAHUCM

CYMMbI YIJIOB TPCYIOJIbHUKOB W MHOI'OYT'OJIBHUKOB, CBOMCTB YI'JIOB,




00pa30BaHHBIX MpPU TNEPECeYCHUH [JBYX MapajUIeNbHbIX MPSIMBIX

ceKymeﬁ. Pemrats MPAKTUYCCKHUC 3aJa4i Ha HAXOXKJACHUC YI'JIOB

BJIaIIGTB INOHATHEM TCOMETPUUCCKOTO MECTa TOYCK. YMmeTh

6.10 ONpenesaTh OUCCEKTPUCY yIIa M CEePeAHHHBIA TNEPHEeHIUKYISpP K
OTpE3Ky KaK FreOMETPUUECKHE MECTA TOUEK
@opMynMpoBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpIAbl H
6.11 JMaMeTpa OKPYXHOCTH, IOJb30BAThCS HX CBOMCTBAaMU. YMETh
MIPUMEHSITh 3TH CBOWCTBA MIPU PEILICHUH 33124
Bnagerp moHATHEM OINMCAaHHOW OKOJIO TPEYrojibHUKAa OKPY)KHOCTH,
yMeTb HaxoiuTh €€ 1eHtp. I[lonb3oBatbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA TIEPECEKAIOTCS B OJHOW TOYKE, M O
TOM, YTO CEpEIHUHHBbIE NEPIEHIUKYISAPBl K CTOPOHAM TpPEYroJbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Brnagers moHATHEM KacaTeNbHOW K OKDPYXKHOCTH, II0JIb30BaThCS
6.13 TEOPEMOl O NEpHEeHJUKYJISIPHOCTH KacaTelbHOM U  pajuyca,
IIPOBEJEHHOTO K TOUKE KacaHMsI
6.14 [lonp30BaThcs MPOCTEHIIMMU T€OMETPUYECKUMHU HEPaBEHCTBAMU,
' MOHUMATh UX MPAKTUUECKUI CMBICI
615 [IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE IOCTPOEHUS C MOMOUIbIO
. UUPKYJIA U JIMHEHKHU
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpOBePSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust
pe3yJibTarTa
6 I'eomeTpus
61 Pacrio3naBaTh OCHOBHBIE BH[IbI UYETBIPEXYTOJBHUKOB, UX 3JEMEHTHI,
' M10JIb30BATHCS UX CBOMCTBAMU MPU PELICHUN N'€OMETPUUECKUX 3a]1a4
6.2 [IpuMeHATh CBOMCTBAa TOYKM NEPECEUEHHs] MEAMaH TpPEyroJbHUKA
' (meHTpa Macc) B peuieHUH 3a1a4
Bnanerp mnoHsATHEM CcpeAHEW JIMHUM TPEYrojJbHUKA M Tpaleuu,
6.3 IPUMEHATh WX CBOMCTBAa IPU PEIIEHUU TIE€OMETPUUYECKHX 3ajad.

ITonp3oBaTbest Teopemoit daneca U TEOpEMON O NPONOPLUUOHATBHBIX




OTpE3KaxX, IPUMEHATH UX NI PCIICHUA IMPAKTUICCKUX 3aaa4

6.4

[IpuMeHATh TNpU3HAKM TOAOOUS TPEYrOJIbHUKOB B  PELIEHUU

rCOMCTPHUICCKUX 3aaav

6.5

[Tonw3oBatbcst Teopemoit Iludaropa aiis penieHns TeoMeTpHYECKUX U
IpaKTHYECKUX  3anad. CTpouTh MaTEMaTHYECKyl0 MOJENIb B
MIPAaKTUYECKUX 3aJa4yaX, CaMOCTOSATEIbHO ACNAaTh YEPTEK U HAXOAUTh

COOTBCTCTBYIOIIHC JJINHBI

6.6

Bnagerp moHATHAMM CHHYCa, KOCHHYyCa W TaHT€HCa OCTpPOrO yria
MPSIMOYTOJIBHOTO TpeyrojbHuKa. [loap30BaThCs STUMHU MOHATHIMHU

JJI1 pCHICHUA MTPAKTUYCCKUX 3aJ1av

6.7

Bbruncnsate (pa3auuHbIMM  crioco0aMu) IJIOLIAAb TPEYrOJAbHUKA U
IUIOINAAN MHOTOYTONBHBIX (uryp (MOdb3ysAch, TIA€ HEOOXOIUMO,
KaJIbKYJIATOpOM). IIpUMEHSATh MOJIydeHHbIE YMEHHUS B IPAKTHUECKUX

3aJadax

6.8

6.9

Brnanets NOHATHAMEU BIMCAHHOTO U LIEHTPAIBHOTO YIjla, UCIOIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX YIVIaX, YriaxX MEXIy XOpJAaMH (CEeKyIUMH) U
yrie MexXIy KacaTelbHOW M XOpAOH MpH peleHUH I'e€OMEeTPUYECKUX

3a1a4

B.]'Ia}IeTB IIOHATHUEM OIIMCAHHOI'O quI)IpéXYFOJ'H)HI/IKa, IMPUMCHATH

CBOMCTBA ONMCAHHOI'O YETBIPEXYIOJIbHUKA TP PELIEHUU 3a]1a4

6.10

HpI/IMCHSITB IMOJIYYCHHBIC 3HaHUA Ha  IPAKTHUKEC —  CTpOUTH
MaATCMaTUYCCKUEC MOACIN OJIA 3aJad peaanoﬁ JKM3HU W MPOBOJUTH
COOTBCTCTBYOIIUC  BBIUUCICHUA C T[PUMCHCHHCM HOI[O6I/I$I n

TPUTOHOMETPUH (TI0JIB3YSCH, T/I€ HEOOXOIUMO, KAJIBKYISATOPOM)

9 KJIACC

Kon
MpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YITIOB, HAXOAHUTH C UX
MOMOUIbIO PA3JIMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TpPEyroJbHUKa

(«pemieHue  MPSAMOYTOJBHBIX  TpeyroibHHKOB»). Haxomuts (c




IIOMOIIBIO KaJ'IBKy.TIﬂTOpa) JJIMHBI 1 YTIJIbI JJI1 HeTaOJUYHBIX 3HAUYECHUH

6.2

ITonms30BaThCA (bOpMy.]'IaMI/I MMPUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM IJIsI HAXOXKACHUA COOTHOIIICHUH

MCKAY TPUTOHOMETPUUCCKUMU BCINYHNHAMU

6.3

Hcnonp30BaTh TEOPEMBl CHHYCOB U KOCHUHYCOB JUJISl HAaXOXKICHUS
pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELIEHHE TPEYrOJIbHUKOBY),

IMPUMCHATD UX IIPH PCHICHHUU 'COMETPUYCCKHUX 3aaa4

6.4

Bnagets monsTHSAMH TpeoOpa3zoBaHUS TOI00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCS CBOWCTBAMHU IMOJAOOUS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH JJIUHBI U HAXOJUTh YIJIBI Y
nono6upIx Quryp. IlpuMeHsaTs cBoiicTBa MOJ00MS B MPaKTUYECKUX
3ajayax. YMeThb TMPUBOAMUTH MpPHUMEpPhl MMOAOOHBIX (uUryp B

OKpYXarolleM MUpe

6.5

Ilons30BaThCA TCOpCMaMH O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBAApATEC KacaTeJIbHOM

6.6

6.7

[lonp30BaTbCA  BEKTOpPAMM, IIOHUMAaThb WX TE€OMETPUYECKUH U
¢u3nyecKuil CMbBICH, NPUMEHATh MX B PEIICHUU T€OMETPUUYECKUX U
¢usnueckux 3amay. [IpUMeHATh CKalsipHOE MPOU3BEJCHHE BEKTOPOB

AJIST HAXOKACHU IJIMH U YTJIOB

ITonms30BaThCs MCTOAOM KOOpAMHAT HaA ILIOCKOCTHU, IPHUMECHATH €0 B

pPEIICHUU TCOMCTPHUYCCKUX U MMPAKTHUYCCKUX 3ada4

6.8

Bnagetp NOHATHSIMH  TPaBUJIBHOTO  MHOTOYTOJIBHMKA,  JIJIMHBI
OKPY’KHOCTH, JUIMHBI AYIM OKPYKHOCTH M paJuaHHON Mephl yria,
YMEThb BBIUMCIATH IUIOHIaAb Kpyra U ero uyacteil. IlpumeHnsarts

MOJIYYCHHBIC YMCHUSA B IIPAKTUYCCKUX 3aJadax

6.9

HaxonuTh ocu WM LHEHTPbl CUMMETPUU (PUTYpP, TPUMEHSATH JBHKEHUS

IIJIOCKOCTHU B HpOCTCﬁMHX CclIydasx

6.10

[IpuMeHATh NONy4YEHHbIE 3HAHMS HA [paKkTUKE — CTPOUTH
MaTEeMaTHYECKHE MOJENN Ul 33]a4 pealbHOM XU3HU U NPOBOJUTH
COOTBETCTBYIOIIIE BBIYMCICHHS C [PUMEHEHHEM [oao0us H
TPUTOHOMETPUYECKUX (QYHKUUH (MOJIBb3YSACh, TI/A€ HEOOXOAMMO,

KaJIbKYJIATOPOM)




MNPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
6 I'eometpus
Havanbnble noraTHs reometpun. Touka, npsMasi, OTpe3oK, Jdyd. YToa. Buasl
6.1 yrioB. BeprukanbHble W cMexHble yribl. buccekrpuca yrina. Jlomanas,
MHOTOYyrojbHUK. [lapanieasHOCTh ¥ epHeHANKYIIPHOCTD IPSIMbIX
62 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOHCTBA OCEBOH CHUMMETPHH.
' [IpuMepsl CUMMETPUH B OKPYXKAIOIEM MUPE
63 OCHOBHBIE TIOCTPOEHMSI C IMOMOLIBKO LUPKYJIS WU JIMHEHKHA. TpeyroibHUK.
' BeicoTa, Mmennana, 6uccekTpuca, UX CBOMCTBa
6.4 PaBHOOenpeHHBIE W pPAaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJabHHUKA
6.5 CpolicTBa W TNpPU3HAKKM PaBHOOEIPEHHOro TpeyroibHUka. llpu3Haku
. pPaBEHCTBA TPEYTrOJIBHUKOB
6.6 CBolicTBa U NMPU3HAKU MapalIeIbHbIX NpAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
' BHeunue yribl TpeyrojibHUKa
IIpsmoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeEIMaHbl MPSIMOYIOJBHOTO
67 TPEYrojbHUKA, IPOBEAEHHOW K runoreHyse. IIpusHakum paBeHcTBa
. IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpSAMOYTOJIBHBIN TPEYrONBHUK C YIJIOM B
30°
HepaBeHcTBa B reOMETpUHU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOW, TeopeMa o OojblieM yrie W OoJbIIeil  CTOpOHE
TpeyrojbHuKa. lleprnenauKymnsap 1 HaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TOYeK. buHccekTpuca yrila W CepeauHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacrojiOKEHUE OKPY)KHOCTM M npsMoil. KacarenbHag M cekymas K
OKPYXHOCTH
611 OxpyXHOCTb, BHUCaHHas B yroj. BrnMcaHHas u omuMcaHHas OKPY>KHOCTH

TpeyrojbHUKa




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6 ['eomeTpus

6.1 UYeteipéxyronbauki. [lapatenorpamm, ero npu3Haky U CBOMCTBA

6.2 [TpssMoyronbHUK, poMO, KBaApaT, X MPU3HAKH U CBOHCTBA

63 Tpaneuus, paBHoOOKasi Tpamenus, € CBONCTBa U mpu3Haku. [IpsmoyronbpHas
' Tpaneuus

6.4 Merton yaBoenust menuansl. LlenTpanbHas cumMmetpus. Teopema Pajeca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3KAX

6.5 Cpennue TUHUM TpeyroibHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa

6.6 [Togobue TpeyroabHUKOB, KoddduimeHt moxodus. [Ipusnakum mnomoOus
' TpeYrojabHUKOB. [IpuMeHenne nogo0us npy peleHuu NPaKTUYECKUX 3a1a4

67 @opmynbl AN IUIOMIAAM TPEYroidbHUKA, TMapajuienorpamMmma, pomba u
. Tpaneuuu

63 CpoiicTBa mmomazeil reomerpuueckux ¢uryp. OTHoOIIEHHE TMUIomaAeH
' Mo00HBIX (huUryp

6.9 Boruncnenune mionazel TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenune Tteopemsr Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIja IpsSMOYTOJIBHOTO TPEYIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TpHUrOHOMETpHUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 BrnrcanHble ¥ LEHTpaJbHBIE YIJIBI, YrOJ MEXAY KacaTelbHOM M XOpAOM.
' VYTIbl MEXIY XOpAaMU U CEKYIIMMU

6.13 Brnucannbie 1 ONMCaHHBIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxHocTend. Kacanume OKpyKXHOCTEH.

OO61ue kacaTenbHbIE K ABYM OKPYKHOCTSAM

9 KJIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCcTBO. DOPMYIIBI TPUBEICHHUS
Pemenue tpeyroabHUKOB. Teopema KOCHMHYCOB M Teopema CHHYCOB. Perienue
6.2 NPaKTUYECKUX 3aJad C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOpPEMBI
CHHYCOB
6.3 [IpeoOpazoBanne moaob6us. [logobre cOOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 nmpou3BeEHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, mmmHa  (MOIynab) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOAKHO  HANpPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpALMU HaJ BEKTOpaMHU. Pa3noxkeHue BeKTopa Mo IByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansgpHOe MPOU3BEIEHHE BEKTOPOB, IPUMEHEHUE IS
' HaXOKIECHUS JAJIMH U YIJIOB
JlekapToBbI KOOPIMHATHI HA TUIOCKOCTH. YPAaBHEHUS NPSMOW M OKPYKHOCTH B
6.7 KOOPAWHATAX, NIEPECEUCHUE OKPYKHOCTEN U MpsIMbIX. MeTOoa KOOpIHHAT U €ro
IpUMEHEHHE
6.8 [IpaBuUnIBHBIE MHOTOYTOJIBHUKH
69 Jlnnna okpyxHocTH. ['panycHas u paguaHHas Mepa yria, BBIYMCICHUE JUIMH IyT
' OKPY>KHOCTEHN
6.10 [Tnomans Kkpyra, ceKTOopa, CErMEeHTa
611 JIBIKEHMsI IUIOCKOCTH M BHYTPEHHUE CUMMETpUM QUryp (3JIeMEHTapHbIE

npeactasieHus). [lapamiensuerii neperoc. [loBopot




MMPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHON IMPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

Kon
NpPoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJbTaTam
OCBOEHHsI OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSAMHU: MHOXECTBO, ITOJMHOXECTBO,
olnepaluy HaJ MHOYKECTBAMH; YMEHHME OIEPUPOBATh IOHITHIMMU:
rpad, cBs3HBIM rpad, AepeBo, LMK, MPUMEHITh UX MpPU PELICHUU
3aJa4; YMEHHE HUCIOJIb30BaTh rpadudeckoe MpeacTaBlIeHIe MHOXKECTB
JUIS OTMMCAHUS peasIbHBIX MPOLECCOB U SIBICHUH, PU pELIeHUH 3a]a4

U3 JIPYTUx y4eOHBIX MPEeIMETOB

YMeHue onepupoBaTh NOHATHAMM: ONPEICIICHNE, aKCMOMa, TEOPEMa,
JIOKa3aTeNbCTBO; YMEHHE pAclO3HaBaThb WCTHUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH NPUMEPhl M KOHTPHIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSMHU: HATYpalbHOE 4YMCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIUMOCTb HATypajbHBIX 4YMCEJN, IPU3HAKU
JEIMMOCTH, 1€J0€ YHCIIO0, MOAYJb YHcia, OOBIKHOBEHHas JIpo0b U
JecSITUYHasg JIpoOb, CTAaHIAPTHBIA BUJ UYHUCIA, PAMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHUCIIO0, apU(METHUeCKUd KBaJApaTHbIM KOpPEHb;
YMEHHME  BBINIOJIHATH JEHCTBUS C  4YMUCIAaMH, CpaBHUBaTb U
YVOOpSAOYMBATh YHCTA, MPEACTABIATh YHCIAa Ha KOOPAMHATHOMN
NpsIMOW, OKPYIJISATH YHCIA; yYMEHHUE JeaThb MPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCIICHUN

YMeHHne onepupoBaTh IMOHATHUAMM: CTENEHb C LIEJbIM IOKa3aTeeM,
apuMeTUYECKHI KBaJpaTHBI KOPEHb, MHOTOWIEH, aJlreOpanyeckas
JIpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTETEeHHU
OOJbIlIe CIMHUIIBI, YMECHHE BBITIOTHATH pacdy€érel 1o Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIMOHATBHBIX BBIPAXKCHUH U
BBIPAXKEHHUI C KOPHSMH, PA3JIOKEHUE MHOI'OYJICHA HA MHOXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpPMYyT Pa3HOCTH KBAJAPAaTOB U

KBaaApaTa CyMMbI U Pa3HOCTHU

YMeHune onepupoBath MOHATUSIMU: YUCIOBOE PABEHCTBO, YPaBHEHHE C




OOHOM TIEPEMEHHOH, YKCJIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEWHBIE M KBaJIpaTHbIC yYpPaBHEHHS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOW TEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHCJIE IIPU PELICHUNU 3aa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 ¥ KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs pelieHui

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKINA, TpapuK QYHKIIMH, HYITH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKINY; yMEHHE OIEPUPOBATH MOHSATHSAMHU: npsiMast
PONOPIUOHATBHOCTD, JIMHEHHAs (DYHKIUS, KBaapaTudHas (yHKIHA,
oOpaTHasi TPOMOPIMOHANLHOCTh, TMapaboia, runepOosia; yMEHHE
CTpouTh Tpaduku PyHKINH, UCTIOIH30BATH TPAdUKH JJIS ONIPEACTICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, JUIsI PEIICHUS 3a1a4 U3 APYTUX
yUeOHBIX TIPEJAMETOB M pEaJbHOW IKM3HHM, YMEHHUE BBIpaXaTh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

Ymenue OTepupOBaThH MOHATUSMU MOCe0BATEIBHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrPecCUd;  yMEHHE
MCIONIb30BaTh CBOWCTBA MOCJEA0BATEIBHOCTEH, (HOPMYNIBI CyMMBI U
oOlIero wieHa MpH pelieHud 3ajad, B TOM 4YHCIe 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHYy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00J1aCTH YIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBMIO 3aJayH,
UCCIIeIOBaTh MOJTYYEHHOE pEIIeHUE M OLIEHUBATh MPaBIONO00HOCTh

MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajenorpamMm, pom0O, IPSAMOYTOJIBHUK, KBaJpaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YUEHHBIX CBOUCTB GUTyp U (pakToB
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YMeHHue onepupoBaTh IOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIe TPEYroJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe
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YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIrojl
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYTrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U O0BEKTOB B OKPYKaIOILIEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH
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YMeHue wu300pakath IUIOCKHE (QUTYpPBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB MW 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY WA

CUMBOJIbBHOMY OITMCAHUTIO
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YMmenue OneprupoBaTh IIOHATHUAMMU MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCIHOJB30BATb BCKTOPbI U KOOPAWHATHI JIA MPCEACTABJICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6H]':>IX

npeaMETOB U peanLHoﬁ KHN3HHU
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YMeHne omnepupoBaTh IMOHATHSMH: CTOJOMKOBBIE U  KPYrOBBIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee W HaMMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOro Habopa;

YMEHHE  U3BJIEKAaThb, MHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHpOpMallMIO, TMPEACTABICHHYI0 B Ta0lMIaX W Ha JUarpaMmax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE
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YMeHue omnepupoBaTh MOHATHUAMU: CIY4YalHBIH OMNBIT (CIy4alHBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4alfHOTO OIIbITa, CIIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM;, YMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHHEM
IIPABWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBIEHUI, MOHUMATh POJIb MPAKTHYECKU IOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)KaloIleM MHUPE U B JKHU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €T0 POJIBIO B MaCCOBBIX SIBJICHUAX
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YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJ€ Pa3BUTUS MAaTEMAaTUKH KaK HAayKH, NMPUBOAUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HNEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1 Uucna v BBIYUCIEHUS

1.1 HatypanbeHble u nensie yncina. [Ipu3Haky AeNMMOCTH LEIbIX YUCE

. OOBbIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOLEHThI, OECKOHEUHBIE
' TIepUONIECKUE TPOOH

13 Pammonanbheie  ymcna. ApudmMeTHueckue Onepandd C  panroHAIbHBIMU
. yHclIaMu

14 JeiicTBuTenpHble uMcnaa. ApupMeTHYECKHe ONepaluud ¢ JeHCTBUTEIbHBIMU
' YHUCIIaMU

s [Mpubnmk€HHBIE BBIYMCIICHUS, TPABWIIA OKPYIJICHMS, NPUKHIKA U OLEHKA
. pe3ysibTaTa BIYUCICHUN
2 Anrebpanyeckre BbIpaXeHHs

2.1 BykBeHHbIE BbIpa)keHUs (BBIPAKEHUS C IEPEMEHHBIMMU )

55 Crenenp ¢ nenbiM nokasareneMm. CTENEeHb € palUOHAJIbHBIM I1OKA3aTEJIEM.
' CBolicTBa CTEIEHH

2.3 MHoroueHsl

24 Anrebpanueckas ApoOb

5 ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. JerictBus c
' apu(MeTHUECKUMHI KOPHSIMHU HaTypaJIbHOM CTeneHn
3 YpaBHEHHsI 1 HEPABEHCTBA

- Lensie u apoOHO-panMoHanbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' yYpaBHEHUN

1n Henble u npoOGHO-panyoHaibHble HepaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
‘ HEpaBEHCTB

33 Pemenne TekcTOBBIX 3a/1a4
4 YucnoBble OCIEN0BATENBHOCTH

4.1 TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN

4.2 Apudpmernueckass u reomerpudeckas nporpeccur. Dopmyna  CI0XKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbonbiiee W HanMmeHbllee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEITUYHH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
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