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IHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi KaKk OAMH M3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MaTEMaTUKH, MUMEKOIIMA CBOEH UEIbIO
o0ecreunTh U3y4yeHue CBOICTB U pa3MepoB (pUTyp, UX OTHOIICHUN W B3aMMHOE PACIIOIOXKEHHE, OMUPACTCs
Ha JIOTHYECKYIO, TOKa3aTeJIbHYIO JMHUIO. [[eHHOCTh M3ydeHHs Te€OMETpUU Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMsI 3aKJIIOYAETCS B TOM, YTO OOYYArOIIMKCA YYUTCS MPOBOAMUTH JOKA3aTENbHBIE PACCYXKICHHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUs, JOKa3bIBaTh UCTUHHBIEC YTBEPXKICHHUS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, ITPOBOJIUTH PACCYKIEHUS «OT MPOTUBHOI0», OTIMYATh CBOWCTBA OT NPU3HAKOB, (OPMYJIUPOBATH
00paTHbIE YTBEPKACHHUS.

Bropoii 11enbio u3yueHusi TeOMETpHUH SIBJISETCS UCIOIb30BaHUE €€ KaKk HHCTPYMEHTA P PELICHUH Kak
MaTeMaTHYECKUX, TaK M MPAKTUYECKUX 3a/1a4, BCTPEUAIOLINXCS B pealbHOM *)u3HU. OOydaromuiics J0KeH
HAyYUTHCS OMPEIEITUTh TEOMETPUIECKYI0 (DUTYpyY, OMUCATh CIIOBAMH JaHHBINA YEPTEX UM PHCYHOK, HAUTH
IJIOMIA]b 3€MEJIbHOT 0 Y4acTKa, pacCUuTaTh HEOOXOIUMYIO JUTMHY ONTOBOJOKOHHOT O Ka0ens uim Tpedyemblie
pa3Mmepsl rapaxa i aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTENbHAS JIMHUS B U3yYEHUU
reometpuu. Ilpu pemieHun 3agad  MPAKTUUECKOTO XapakTepa oOOydaromMics YYUTCS  CTPOUTH
MaTeMaTUYeCKUE MOJENU pEANbHBIX J>KU3HEHHBIX CHTYallMii, MPOBOJIWUTH BBIYHCICHHUS W OIICHUBATH
aZIeKBaTHOCTH IOJIYYEHHOIO Pe3yJbTaTa.

Kpaiine BaxHO mOAUEpPKUBATH CBS3U T'€OMETPUU C JIPYTUMU YUEOHBIMU MpEAMETaMu, MOTUBUPOBATH
UCIONb30BaTh OMNpEAeNeHUs] TEeOMETPUYECKUX (UIyp W TOHSATHH, JEMOHCTPUPOBATh INPHUMEHEHHE
MONy4YeHHBIX yYMEHUU B (U3UKE W TEXHHMKE. DTH CBSI3U Hauboisiee SPKO BHUAHBI B TeMax «BekTopbi»,
«Tpuronomerpruyeckue COOTHOILEHUs», «Meton koopauHat» u «Teopema [Iudaropay.

YuebHblli Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feNbl  COACpKaHUS:
«['eomerpuueckue ¢Gurypsl U ux cBoiicTBa», «l3mepeHue reoMerpuueckux BeIUUYMH», «JlexapToBbI
KOOP/AMHATHI Ha IUIOCKOCTHY, «BekTope», «JBrkenus miockocti», «I[IpeoOpasoBanus mogoous».

Ha u3yuyenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2 4Jaca B
Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEJEIIIO).

COJAEPKAHUE OBYYEHMUA

7 KJIACC

HauanbHble noHsTHs reoMerpun. Touka, mpsmasi, OTpE30K, Jiyd. YToJ. Buasl yrios. Beptukanbaeie u
CMexXHbIEe YIuIbl. buccektpuca yria. JlIoMaHas, MHOroyroiasHuK. [lapaiienbHOCT U NEPIEHAUKYISIPHOCTD
MIPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OceBOM cuMMmeTpuu. llpumepsl cuMMeTpHH B
OKpYyXarolleM Mupe.

OCHOBHBIE TIOCTPOEHHUS C NOMOINBIO LUPKYIs W JMHeWku. TpeyronpHuk. BricoTa, menuana,
OucceKkTpHca, X CBOMCTBA.

PaBHOOEApEHHBIN 1 PaBHOCTOPOHHUM TpeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ IPU3HAKU PAaBHOOEAPEHHOrO TpeyrojabHUKa. [Ipu3HaKky paBeHCTBA TPEYTrOJIbHUKOB.

CpolicTBa M NpU3HAKM NapauleiabHbIX NpsAMbIX. CyMMa YIJIOB TpeyroibHUKa. BHemHue yribl
TPEYTrOJbHUKA.

[TpsaMoyronbHBI TpeyronbHUK. CBONCTBO MEIUaHBl MPSAMOYTOJILHOIO TPEYTOJIBHUKA, IPOBEAEHHOM K
runorenyse. IIpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpAMOYTOIbHBIN TPEYT OJIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOH, Teopema o
Oosnb1IeM yriie ¥ 0oJIbIIei CTOpOHE TpeyroJbHUKA. IIeprneHuKyisap 1 HaKIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yriia U CEepeAMHHBIN NMEPHEHIUKYISAP K OTPE3KY Kak
reOMEeTPUYECKUE MECTA TOYEK.

OKpy’KHOCTb M KpyI, XOpZa U JIuUaMeTp, UX CBOICTBAa. B3auMHOE pacrnosiokeHue OKpY>KHOCTH U
npsamoil. KacatenbHas u cexymas kK okpy>kHocTu. OKpyKHOCTb, BIIMCaHHAs B Yrojl. BrnimcanHas u onucaHHas
OKPYKHOCTH TPEYTOJIbHHKA.

8 KUIACC

UYetsipéxyronpauku. [lapammemorpamm, ero npu3HAaKM W CBOMCTBA. YacTHbIE  Cily4yau
[apajuIeJIorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX NMpPHU3HAKU U cBoiicTBa. Tpaneuus, paBHOOOKasI
Tpareuus, e€ cBoiicTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenust wmenuanbl. lLlentpanbHas cummerpus. Teopema Daneca u Teopema o
PO OPIIMOHATIBHBIX OTPE3KaX.



Cpennue TMHUM TPEYTrOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroibHuKa.

[TonoGue TpeyroabHUKOB, KO3 puumeHt nonodus. [Ipuznaku mogodust TpeyroiabHUKoB. [Ipumenenue
no100us IPU PEIICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa momaael reoMmerpuueckux ¢uryp. QDopmynbl s IUIOM@AM  TPEyroibHUKA,
napaesaorpamma, pomoa u Tpanenuu. OTHOIIEHHE MIIOMIAIeH MOJ00HBIX pUryp.

Brruncnenue niomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KjleT4aToi Oymare.

Teopema [Iudaropa. [Ipumenenne reopemsl [Tudaropa npu pemeHnn npakTUYecKux 3aau.

CuHyC, KOCHUHYC, TaHI'€HC OCTPOro yrja MpsSMOYI'OJbHOIO  TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIeCTBO. TpuroHomeTpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrniucaHHble M LIEHTpaJIbHBIE YIJIbI, YIOJI MEXKIY KacaTeIbHOM M XOPIOH. YTJbl MEXAY XOpAaMH U
CeKyIMMH. BrincanHble U OMMCaHHBIC YETHIPEXYTOJLHUKHN. B3anMHOE pacronoxeHue AByX OKPYKHOCTEH.
Kacanue okpyxHocreil. O01ue KkacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. DopMyIbI
IIPUBECHUS.

Pemenue tpeyronsHuKOB. TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB. PelleHue npakTuueckux 3a1ad ¢
UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pa3oBanue nogodus. [Toqodue cooOTBETCTBEHHBIX 371EMEHTOB.

Teopema 0 MpoU3BENEHNN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEIAECHUH OTPE3KOB CEKYLIMX, TEOpEMa O
KBaJpaTe KacaTeIbHOM.

Bektop, nnuHa (MOJynb) BEKTOpa, COHAIpaBJIEHHbIE BEKTOPHI, MPOTUBOIOJIOXKHO HalpaBlIEHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONlEpalliy HaJl BEKTOpaMHu. Pa3noxeHue BekTopa
[0 JIBYM HEKOJUIMHEeapHbIM BekTopaM. Koopaunatel BekTOpa. CKaJsipHOE IPOU3BENEHUE BEKTOPOB,
IIPUMEHEHUE J1JIs1 HAX0XKIEHUS IJIUH U YTJIOB.

JlekapToBbl KOOpJMHATHI HAa IIJIOCKOCTU. YpaBHEHUS TMPSIMOM M OKPYXKHOCTH B KOOpJIMHATAX,
IIEPECEUYECHNE OKPYKHOCTEH U NPsAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. JUIMHA OKPY)KHOCTH. ['pagycHas u pajinaHHas Mepa yria, BBIYUCICHUE
JUIMH OyT OKpykHOocTel. [nomans kpyra, cekTopa, CermMeHTa.

JIBIO)KEHUS] TUIOCKOCTH M BHYTPEHHHE CUMMETpUHM (GUryp (3JIeMEHTapHble IpPEeICTaBICHUS).
[TapannensHeiil nepeHoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca «['eoMeTpus» XapaKTepU3yrTCS:

1) narpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, I[€HHOCTHBIM
OTHOILLIEHHEM K JOCTHMXKEHHUSIM POCCUHMCKHX MATEMAaTHUKOB M POCCHHUCKOM MAaTeMAaTHYECKOM IIKOJIbI, K
WCIOJIb30BAHUIO 3TUX JTIOCTUKEHUHN B PYTUX HAYKaX U MPUKJIAJHBIX cepax;

2) rpaxIaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH I'payKJaHWHA U peaM3allii €ro IpaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYP, SBJICHHUM, TMPOIEAYpP TPaKIaHCKOTO
oOmiecTBa (HampuMep, BIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO dTHUYECKUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKH, 0CO3HAHUEM Ba)KHOCTH MOPAJIbHO -3TUYECKHUX TIPUHIIUIIOB
B ICSITEIIBHOCTH YYEHOTO;

3) Tpya0BOEe BOCIUTAHME:

YCTaHOBKOI Ha aKTUBHOE YYacCTHE B PEIICHUH TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOU HaIllpaBJIE€HHOCTH,
OCO3HAHMEM BAXXHOCTH MaTE€MaTHYECKOro oOpa30BaHUs HA NPOTSHKEHUM BCEH >KM3HU ISl YCIIElIHOHN
npo(hecCHOHANBbHOW JEeITeTbHOCTH ¥ Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUAYAJIHHOW TPACKTOPUHU OOpa30BaHMSI M JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHHE:

CIOCOOHOCTHIO K SMOIIMOHAIBHOMY M 3CTE€TUUECKOMY BOCIPUSITHIO MaTEMAaTUYECKUX O0BEKTOB, 3a/1a4,
pELIeHHH, pacCyXIeHUI, yMEHUIO BUIETh MATEMAaTU4E€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOT'0 O3HAHMS:

OpHUEHTallMeld B JIEATEJbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX MPEACTaBIEHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS YEJOBEKA, MIPUPOJBI M OOLIECTBA, IOHUMaHUEM MaTeMaTHUYeCKOW HayKu Kak
cepbl ueIoOBEUECKOH NeATeIbHOCTH, 3TAaloB €€ pa3BUTHA M 3HAYMMOCTH Ui Pa3BUTUS LIMBUIIM3ALINY,
OBJIQJICHUEM $I3BIKOM MaTE€MaTHUKH M MaTeMaTU4YeCKOM KyJIbTYypol KaK CpeICTBOM I103HAHUS MHpa,
OBJIaJICHUEM IPOCTEHIIMMU HaBbIKAMH HCCIIEI0BATENbCKON AESITENHOCTH

6) pusnuyeckoe BocnuTaHue, GopMHUpPOBaHHE KYJbTYPbl 3/10POBbSI M 3MOLMOHAIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IIPUMEHSATh MaTeMAaTHUECKU € 3HAHUS B HHTEPECaX CBOET'0 3/J0POBbsI, BEACHHUS 30POBOr0
o0pa3a KM3HH (3710pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH U OTIBIXA, PEryisapHas pusnyeckas
aKTUBHOCTB), CQOPMHUPOBAHHOCTHIO HAaBbIKA pedieKcuu, MpU3HaHUEM CBOETO IpaBa Ha OIIMOKY M TaKOI'o JKe
IpaBa JIpyroro 4eyioBeKa;

7) 3K0JIOTNYeCKOe BOCITUTAHNE:

OpHEHTallMel Ha IPUMEHEHNE MaTEMaTHUECKUX 3HAHUH Ul peLIeHUs 3a1au B 00JaCTU COXPaHHOCTU
OKpY’KaloIlel cpelibl, IJIaHMPOBAHUS TOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUH ISl OKpYXKaroLIei
Cpezbl, 0CO3HAHUEM IJ100aJIbHOIO XapaKTepa SKOJOIMUECKUX MPOoOJIeM U yTeH UX pEIICHNUS;

8) ajanTanusa K N3MEHS IOIMMCS YCJIOBHAM COLUATIBLHON U NPUPOJHOIH cpelbl:

TOTOBHOCTBIO K JIEHICTBHAM B YCIOBUSX HEONPENENEHHOCTH, TIOBBILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 IMPAaKTUUYECKYIO0 JesATebHOCTb, B TOM YHCIIE€ YMEHHUE YUUTbCA Yy APYIHX JIHOJEH,
puoOpeTaTh B COBMECTHON AESTEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETEHLIUN U3 OIbITA IPYrHUX;

HEOOXOAMMOCTBIO B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM uucie (GopMyaupoBaTb UIEH, MOHSATHUS,
IUIOTE3bl 00 00bEKTaX U SABJICHUSIX, B TOM YUCJIE PaHEE HEM3BECTHBIX, OCO3HABATh A€(UIUTHI COOCTBEHHBIX
3HAHUI U KOMIIETEHTHOCTEH, IIJIaHUPOBaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHUIO KaK BBI30B,
TpeOyIOUM KOHTPMEp, KOPPEKTUPOBATh ITPUHUMAEMBIE PELIEHUS U AeicTBUS, HOPMYIUPOBAThH U OLICHUBAThH
PHUCKH U MOCIENCTBUS, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBbIC YHUBEPCAIbHbIC YUeOHBIC 1eHCTBHS

ba3oBble JJoruueckue AelcCTBUSA:

BBISIBJISITh M XapaKTePH30BaTh CYIIECTBEHHBIC MMPU3HAKN MATEMATHYECKUX OOBEKTOB, TOHITHIA, OTHOIICHHHA
MEXIYy TOHATUSIMH, (OPMYJIMPOBATH OIPEACICHUS IOHSITUM, YCTAaHABIMBATh CYIIECTBCHHBIH MPU3HAK
KJ1accu puKaIuu, OCHOBaHUS /Il 0000IICHHS M CpaBHEHUS, KPUTEPUH MTPOBOJAMMOT0 aHAIIN3A;
BOCIIPUHUMATh, (HOPMYITUpPOBaTH W MPEOOPA30BHIBATH CYXKIACHHS: YTBEPAUTEIBHBIC W OTPHIIATEIbHEIE,
€MHUYHBIC, YACTHBIC U O0IINeE, YCIOBHEIE,

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeUrs B (aKTaX, JaHHBIX,
HaOIIOJACHUSAX U YTBEPXKICHUSX, TIPEAIaraTb KPUTEPHUH JIJIsl BBISIBJICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCIIOJH30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX W MHAYKTUBHBIX YMO3aKIIIOUCHHUM,
YMO3aKJTIOUCHU 110 aHAJIOTHH;

pa3oupaTh J0Ka3aTeldbCTBA MATEMATHYECKUX YTBEPXKACHUH (MpsSMbIE M OT MIPOTUBHOIO), IPOBOIUTH
CaMOCTOSATENILHO HECJOXHBIE J0KAa3aTeNbCTBA MaTEMaTHYECKUX (DaKTOB, BBICTpAaWBaTh apryM EHTAIUIO,
MPUBOAUTD MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIEC PACCy KICHNUS;

BbIOMpaTh Croco0 pelieHus yueOHOW 3ajayu (CpaBHHUBAaTh HECKOJIbKO BAapUAHTOB pEIIEHHs, BbIOMpaTh
HanOoJiee MOAXOISIIUN ¢ YUETOM CaMOCTOSITSJIbHO BBIICIICHHBIX KPUTEPUEB ).

Ba3oBble ncciiegoBaTesbCcKHeE JelCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK MCCIICAOBATEIbCKU HHCTPYMEHT IO3HAaHUA, (OPMYJMpPOBATh BOIPOCHI,
(duKCcHpyIOIIMEe TPOTHBOPEUYHUE, TPOOJIIEMY, CaMOCTOATEIILHO YCTaHABIMBAaTH HCKOMOE M JaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHHE;

MTPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY TUIAHY HECIIOKHBIN AKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAHNE
10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 00bEKTOB MEXY CO0Oi;
CaMOCTOSATENILHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOIO HaOJIIOJ CHHUS,
MCCIIEZIOBAHHUS, OLICHUBATH JOCTOBEPHOCThH MOJTYYCHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHMIA;
MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpPOLIECCa, a TaKKE BBIIBUTATH MPEANOJIOKEHHUS O €ro pa3BUTUU B
HOBBIX yCJIOBHUSX.

Padora ¢ nngopmanueii:

BBISIBIIITh HEJTOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJISI PEIICHUS 3a/1a4u;



BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(MOPMALIMIO Pa3IMYHBIX BUAOB U
dbopM nmpeacTaBiIeHUS;

BbIOMpaTh (OpMy MNpeAcTaBiIeHUs HHPOPMALUMU M WIUIIOCTPUPOBATH pEIIaeMble 3a7jaud  CXEMaMu,
AuarpaMMaMu, HTHOM rpaukoi 1 1X KOMOMHALUAMY;

OLIEHMBATh HAJ&KHOCTh MH(OPMALIUU 110 KPUTEPUSIM, IPEAJIOKEHHBIM yUUTEIEM W CPOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBHUS:

BOCIIPMHUMATh U (HOPMYIMPOBATh CYXKJICHUS B COOTBETCTBUHU C YCIOBUSAMH U LIETSIMU OOILIEHHS, SICHO, TOYHO,
IPaMOTHO BBIPa)KaTb CBOK TOUKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHMS IO XOLY
peleHus 3a1a4n, KOMMEHTHPOBATh MOJIyYEHHBIN PE3yJIbTaT;

B X071 00CYX/IeHUs 3aJ]aBaTh BOMPOCHI 11O CYIIECTBY 0OCYX/1aeMOil TeMbl, MPoOIeMbl, pelaeMoil 3a1a4u,
BBICKa3bIBaTh UJI€H, HAIIEJICHHbIE HA MIOMCK PEIIEHUs, COOCTAaBIISATh CBOU CYKJIEHUS C CYKIEHHUSIMH IPYTUX
YYaCTHUKOB JiHajora, oOHapyXHBaTh pa3IMuKe U CXOJCTBO MO3ULIUHN, B KOPPEKTHOH popme GpopMyIrpoBaTh
pa3HoIIacus, CBOM BO3paKEHMUS;

NPEACTaBIATh PE3YIbTAThl PEIIEHUS 3aJauyM, 3KCIEPUMEHTA, MCCIEIOBAaHUS, MPOEKTa, CaMOCTOSTEIBbHO
BbIOMpATh (POPMAT BBICTYIIJICHUS C YUETOM 3a/1a4 MPE3EHTAL[MN U 0COOEHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAWBHUYyaJIbHONU pabOThI MPH pelIeHNH y4eOHbBIX
MaTEMAaTHYECKUX 3a/a4;

IPUHUMATh 1I€JIb COBMECTHOM J€ATEJIbHOCTH, IJAHUPOBaTh OpPraHU3allMI0 COBMECTHOM paboThl,
pacrpenensaTe BUAbl padoT, JOroBapuBaThCs, 00CYXKAAaTh MPOLECC U Pe3ysbTaT padoThl, 00001IaTh MHEHUS
HECKOJIbKUX JTIOJICH

y4acTBOBaTh B IPYNIIOBBIX opMax paboTsl (00Cyk1eHHsI, 0OMEH MHEHUSIMU, MO3I'OBBIE IITYPMBbI U APYTHE),
BBINOJIHATH CBOIO YacTh pabOThI U KOOPJMHUPOBATH CBOU ACHCTBUS C APYTUMHU YI€HAMU KOMaH/1bl, OLICHUBATh
KayecTBO CBOEr0 BKJIaAa B OOMMI NPOLYKT IO KpPUTEpUAM, CHOPMYJIMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCUCTBHUS.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eiicTBUS

Camoopranusamnusi:

CaMOCTOSITEJIHO COCTABJIATH IJIaH, aJITOPUTM PEILIeHUs 3a/1auil (UM €ro 4acTh), BEIOUPATh CIIOCO0 pelIeHust
C y4ETOM HMEIOIIUXCS PEeCYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI pEHICHU ¢ Y4ETOM HOBO WH(OpMAIUH.

CaMOKOHTPO.1b, SMOIIMOHAIbHBIN HHTEJJIEKT:

BIIaJIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IMpoliecca M pe3ysbTara pelieHUs MaTeMaTHUeCKOH
3a/a4i;

MpeaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU pELIEHUH 3a/Jayd, BHOCUTb KOPPEKTHUBHI B
JESTEIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISBJIEHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTU ITOCTABIEHHOM 1IEU U YCIOBUAM, O0BSACHATH NPUUHUHBI
JOCTH>KEHUS WIM HEAOCTYXKEHMS LIEIM, HAaXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

NPEJIMETHBIE PE3YJIbTATDBI
K koniy oOyuenus B 7 kiaacce o0ydaromuiics MOIyYuT CIEAYIONINE IPEAMETHBIE Pe3yIbTaTh:

PacriozHaBaTh M3y4yeHHblE TeOMETpUYECKHE (QUIYpBI, ONpeNeNATh HUX B3aUMHOE pPAaCIOIOXKEHHE,
n300paxarb reoMeTpu4ecKue (PUIypbl, BBHIIOIHATh YEPTEKU MO YCIOBUIO 3a1aud. M3MepsaTh JuHEHHbIE U
YIJI0BbI€ BEJIMUMHBIL. PelaTe 3a1aun Ha BBIYUCIIEHUE JJIMH OTPE3KOB U BEJIMUUH YIJIOB.

Jenate rpyOyro OLICHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B pEalbHOM KHU3HHU, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pasnuyars pazMepsl ITUX 00BEKTOB 110 MOPSJIKY BETHUHUHBI.

CTpouTh UEpTEXKHU K TEOMETPUUECKUAM 3a/1a4aM.

ITonb30BaThCsA IpU3HAKAMM DPABEHCTBA TPEYIrOJbHUKOB, MWCIOJB30BaTh IPU3HAKU U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 33/1a4.

ITpoBOAUTE JTOrUYECKUE PACCYKACHUS C UCIOJIB30BAHUEM IT€OMETPUYECKUX TEOPEM.

ITonp30BaThCAd NpHU3HAKaMU PABEHCTBA MPSMOYTOIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIHMAHBI,
MIPOBEIEHHON K THIIOTEHY3€ NPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUYECKUX 3a/1a4.

OmnpenensaTs MapaeNbHOCTh MPSAMBIX C IOMOILBI YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU CEKyllas.
OmnpenenaTs napauieabHOCTh MPSMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJHOM MPSAMOM 10 TOUEK
JOPYTOU MPSIMOIA.



PemaTe 3aaun Ha KiI€T4YaTOM Oymare.

[TpoBOANTE BBIUKCICHHS U HAXOAUTh YUCIIOBbIE U OYKBEHHbIE 3HAYCHUS YIJIOB B F€OMETPHYECKHX
3a7layax C MCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOIOYIOJIbHMKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NP MEPECEUCHNUHN IBYX MapaieNbHbIX MPSAMBIX CeKyllel. PemaTs mpakTuueckue 3a1auu Ha
HaXO0XKJIEHUE YTJIOB.

Brnagetr TOHSATHEM TEOMETPUYECKOrO0 MECTa TOYEK. YMETh ONpeneNsiaTh OHUCCEKTPUCY yIia |
CEpEeIVHHBIN NEePHEHIUKYIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

dopmyIMpoBaTh ONpPENENICHUs] OKPY>KHOCTH U KPYyTra, XOpAbl U IMaMeTpa OKPYKHOCTHU, MOJIb30BAThCs
HX CBOMCTBaMU. YMETh IPUMEHATH 3T CBOKWCTBA IIPU PELICHUU 3a/1a4.

Bianerb NMOHATHEM OMMCAHHOW OKOJIO TPEYroOJIbHHMKA OKPYXHOCTH, YMEThb HAxXOIHUTh €€ LIEHTP.
[Tonp3oBaThCs (hakTaMU O TOM, UTO OMCCEKTPHUCH YTIIOB TPEYTroJbHUKA MEPECEKAIOTCS B OJHOW TOYKE, H O
TOM, YTO CEPEIUHHBIE MEPIEHIUKYIISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOM TOUKE.

Branetp moHsiTHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOW O MEPIEHAMKYJISPHOCTH
KacaTeJIbHOM M paanyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonp30BaThCA NPOCTEUIIMMH I'€OMETPUUECKUMHU HEPABEH CTBAMU, IOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOANTE OCHOBHBIE TEOMETPUUYECKHE TOCTPOCHUS € MTOMOILIBIO LIUPKYJIS U JTMHEHKH.

K koniy oOyuenus B 8 kiacce oOydaromuiics MOJIyduT CIEAYIONINE IPEAMETHBIE Pe3yIbTaTh:

PacniozHaBaTh OCHOBHBIE BUbl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, II0JIb30BATHCS UX CBOMCTBAMM NPU
pELIEHNH TeOMETPUUECKUX 3a1ay.

[IpumeHsTh CBOMCTBA TOUKH MEPECEUCHHS MEINAH TPEYToJbHUKA (IIEHTpa MAcC) B PEIICHUH 3a/1a4.

Biianiets noHaTHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPANELINU, IPUMEHATh UX CBOWCTBA MIPU PEIICHUHN
reomeTpruueckux 3aaad. [losb3oBatbcs Teopemorn daneca U TEOpeMOl O MPONOPIUOHAIBHBIX OTPE3Kax,
MIPUMEHSTh UX JUJIS PEIICHUs MPAKTUYECKUX 3aa4.

[TpuMeHATh PU3HAKY OO0 TPEYTOJIBHUKOB B PEIICHUU T€OMETPUIECKUX 3aa4.

[Tons3oBaThcst TeopeMoit [Tudaropa 11t pemieHus: reoOMeTPUIECKUX U MPaKTHIeCKuX 3a1a4d. CTpouThb
MAaTEeMAaTUYECKYI0 MOJENIb B NPAKTHYECKHX 3a/adaX, CaMOCTOSTEIbHO JeJaTh YEpPTEX M HAXOAUTh
COOTBETCTBYIOUINE JAJIUHBI.

Branerp moHATHUSAMHM CHHYCa, KOCHHYCa M TaHT€HCAa OCTPOro yriia MpSIMOYrOJbHOTO TPEYrOJbHHKA.
[Tonp30BaThCs ATUMHU NOHATUAMU JUISl PELIEHUS TPAKTUYECKUX 3a1a4.

BeraucnsaTe (pa3NMuyHBIME CIOCOOAMHM) TUIOIMIAAL TPEYTONbHHUKA U IJIOMIAJH MHOTOYTOJNBHBIX (QHUTYP
(TTONB3ysICh, TNI€ HEOOXOAUMO, KATbKyJIATOpOM). [IpUMEHATh OTydeHHbIE YMEHHS B TPAKTHYECKUX 3a7a9ax.

Braneth NOHATUSIMU BIMCAHHOTO W IIEHTPAJIBHOTO yIJja, UCIOJIb30BaTh TEOPEMbI O BIUCAHHBIX yTJaX,
yrilax MEeXIy XopJaMu (CeKyIIMMH) M YTIIe MEXKIY KacaTeIbHON U XOPAOH MPHU PElIeHUH TeOMETPHIECKUX
3a/1a4.

Brnanerp NOHATHEM  ONMCAHHOTO  YETBIPEXYTrOJbHUKA, IPUMEHATH CBOMCTBA  ONHCAHHOIO
YEThIPEXYTOJILHUKA [IPU PELICHUH 3a]1a4.

[IpuMeHATh NOJTyYEHHBIE 3HAHHS HA IPAKTUKE — CTPOUTh MATEMATUYECKU € MOJIEIIH IS 33/1a4 PeaIbHOM
KU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHHS C NPUMEHEHHEM TOJ00MS M TPUTOHOMETPUU
(onB3ysich, T11€ HEOOXOIMMO, KATbKYJIITOPOM).

K koniy oOyuenus B 9 kiaacce oOydaromuiics MOIyYUT CIEAYIONINE IPEAMETHBIE PE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C UX ITOMOUIBIO PA3JIMUHbIEC HIIEMEHTBI
IPSAMOYTOJIBHOTO TPEYroJbHUKA («pelIeHHe MPSMOYTOJIbHBIX TPEyrojibHUKOBY»). HaxomuTs (¢ momoluipio
KaJIbKYJISATOPA) JUIMHBI U YTJIBI JJ11 HETAOJMYHBIX 3HAYCHUM.

[Tonp3oBaThCst (popMynamMu NpPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUECKHUM TOXKJECTBOM IS
HAXO0XKJIEHUSI COOTHOLIEHUH MEX1Yy TPUTOHOMETPUUECKUMH BEIMUMHAMH.

Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JUJISI HAXOKJCHUSI pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA
(«peleHne TPEYroJbHUKOBY), TPUMEHATh UX IPU PELIEHUN T'€OMETPUUYECKUX 3a1a4.

Branets moHATHAMHU TpeoOpa3oBaHUs IM000Us, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX (HTYP.
ITonp30BaThCs CBOMCTBAMHU MOA0OMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH AIMHBI U HAXOIUTh YIJBI Y
no1o0HBIX (uryp. IIpuMeHaTh cBoiicTBa MOJ00OMS B MPAKTUYECKUX 3a7adyax. YMeETb NMPUBOIUTH MPUMEPHI
MOJIOOHBIX (PUTYP B OKPY’KAIOILIEM MHpE.

[Tonp30BaThCS TEeOpeMaMu O MPOU3BEEHUU OTPE3KOB XOPI, O MPOU3BEICHUH OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeIbHOM.



[Tonp30BaThCs BEKTOpaMH, MOHUMAaTh UX F€OMETPUUECKHM U (U3NYECKUI CMBICI, IPUMEHATh UX B
PELICHUN TEeOMETpPUYECKHX M (u3nueckux 3anad. [IpUMeHSATh CKalsipHOE MPOM3BEAECHUE BEKTOPOB IS
HaXOXKJACHUs JIMH U YIJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT Ha IMJIOCKOCTH, MPUMEHATh €0 B PEIICHUHM I'€OMETPUYECKUX U
MIPaKTUYECKUX 3a/1ay.

Brnaners NOHATUSMU NPaBUIBHOIO MHOTOYT'OJIbHUKA, UIMHBI OKPYKHOCTH, JUTMHBI IyTU OKPY>KHOCTH U
pazvaHHOM Mephl yria, yMeTbh BBIYUCIIATH IJIOMIAlb Kpyra U ero yactel. [IpuMeHsTh mosydeHHble yMEHUs B
MPAaKTUYECKUX 3aJauax.

Haxonuths ocu (WM LEHTPBI) CUMMETPUH (GUTYp, IPUMEHATh JABMKEHHS IUIOCKOCTH B MPOCTEHIINX
ciydasx.

[TprMeHATh MOTy4YeHHbIE 3HaHUS HA TPAKTHKE — CTPOUTh MaTeMaTHUECKHUE MOJIENH JJIsl 3a/1a4 peaibHOM
KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYHMCIEHHUS C MPUMEHEHUEM MOJ00us U TPUTOHOMETPUYECKUX
¢byHKIMI (ONB3YSCh, IIe HE0OX0AUMO, KaJIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Ne HanMenoBanue pasaenoB U TeM IPOTPaMMEI KomnmaectBo gacoB OnexktpoHHBIE (HU(POBEIE) 00pa30BaTEILHBIE PECYPCHI

n/m Bcero KountponbHeie IIpakTueckue
paboThI paboTel
1 [pocreiimme reomerpudeckie GUTypbl U UX CBOWCTBA. 14 Bubnmoreka LIOK https://m.edsoo.ru/7f415¢e2e
M3mMepeHnne reoMeTpuuecKiX BETHYHH
2 TpeyronbHUKH 22 1 Bbubmmoteka [IOK https://m.edsoo.ru/7f415e2e
3 [TapannensHele OpsMbIE, CyMMa yIJIOB TPEYTOJbHUKA 14 1 bubmoteka LIOK https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTB U KpyT. ['eomeTprueckie NocTpoeHus 14 1 bubanoreka [{OK https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpenwue, 0600IeHIe 3HAHMIHA 4 1 Bubmmoteka [IOK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O TTPOTPAMME 68 4 0 Draggable item 3897482328 was dropped over
droppable area 3897482328

8 KJIACC
Ne HanmenoBanue pa3nenoB ¥ TeM IpOTrpaMMBbl KonmuectBo gacoB OnektponHbIe (1IK(POBbIe) 00pa3oBaTENbHBIC PECYPCHI
n/n Bcero | Konrponbasle | IlpakTrnueckne
paboTsI paboThI
1 YeTplpEXyroJpHUKU 12 1 Bbubnmoreka LIOK https://m.edsoo.ru/7f417e18
2 Teopema Paneca u TeopeMa 0 MPOMOPIIMOHATBEHBIX OTPE3KAX, 15 1 Bubmuoteka LIOK https://m.edsoo.ru/7f417e18
110JOOHBIE TPEYTOJIBHUKHI
3 [Tromans. HaxoxaeHue mioraaei TpeyroaIsHIKOB 1 MHOTOYTOJIBHBIX 14 1 bubmunoreka [IOK https://m.edsoo.ru/7f417e18
¢uryp. ITnomann nogoOHBIX GHUTYp
4 Teopema Ilndaropa u Hauasa TPUrOHOMETPHU 10 1 bubnmoreka LIOK https://m.edsoo.ru/7f417e18
5 YTIBI B OKpY)KHOCTH. BIiicaHHBIE 1 OITMCAHHBIC YETHIPEXYTONBHAKH. 13 1 Bubmmoteka LIOK https://m.edsoo.ru/7f417e18
KacarenbHble k okpyxkHOCTU. KacaHue okpy>kHOCTEH
6 ITosTOpeHME, 0000IICHIE 3HAHMIA 4 1 bubnunoreka [IOK https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
9 KJIACC
Ne HanmeHnoBanue pa3nenoB U TeM IpOTrpaMMBbL KomnmuectBo yacoB OnekTpoHHbIe (HUPPOBBIE) 00pa3oBaTeIbHbIC
/i Bcero Kontponbhsie [IpakTrueckue pecypchl
paboThI paboThI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Pernenne 16 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2¢
TPEYTOJIbHUKOB
2 [TpeoOpazoBanue mooous. MeTprueckre COOTHONICHHUS! B OKPYKHOCTH 10 1 bubnmoteka IIOK https://m.edsoo.ru/7f41al2c
3 Bekrtopsl 12 1 bubnmoteka IIOK https://m.edsoo.ru/7f41al2c
4 JexapToBBI KOOPAMHATHI HA MNIOCKOCTH 9 1 Bbubmnoreka LIOK https://m.edsoo.ru/7f41al2c
5 IIpaBuyibHBIE MHOTOYTONBHUKH. JIJTHHA OKPYKHOCTH U TUIOIIAb KPYTa. 8 bubnunoteka L{OK https://m.edsoo.ru/7f41al2c
Brruncnenue niomianeit
6 JIBYKEHUS TIIOCKOCTH 6 bubmmoreka I1OK https://m.edsoo.ru/7f41al2¢
7 IToBTOpeHme, 0000IIeHNEe, CHCTEMAaTH3aIis] 3HAHUH 7 2 Bubnuoreka I{OK https://m.edsoo.ru/7f41al12¢
OBUIEE KOJIMYECTBO YACOB T10 TTPO'PAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KosmnyectBo yacoB Hata OnekTpoHHbIe U(GPOBBIE
/i Bcero Kontponbubie | Ilpaktuyeckue | M3yd4eHHs | 0OpasoBaTENbHBIE PECYPCHI
paboThI paboTsl
1 [pocreiinme reomeTpuyecKue 0ObEKTHI 1 bubnunotexa [IOK
https://m.edsoo.ru/8866b724
2 MHOTOYTONbHHK, TOMaHast 1 Bbubmmotexa [LIOK
https://m.edsoo.ru/8866¢cbba
3 CMexHBIE 1 BEPTUKATbHBIC YTIIBI 1 bubnmnorexa [IOK
https://m.edsoo.1ru/8866¢c5c0
4 CMexHble U BEPTUKAIbHBIE YIIIbI 1 bubmuoreka [IOK
https://m.edsoo.ru/8866¢c7be
5 CMeXHBIE U BEpTUKAIbHBIE YITIbI 1
6 CMexHBIE U BepTUKAIBHBIC YTIIBI 1
7 CMexHbIE U BepTUKAIbHBIE YTIIBI 1
8 CMexHBIE U BEpTUKAIbHBIE YITIbI 1
9 V3MepeHue TMHEHHBIX U YIVIOBBIX BEITMUUH, BHIYHCICHHE OTPE3KOB U YIIIOB 1
10 W3mepeHne THHEHHBIX U YTIIOBBIX BEIWYNH, BEIYUCIICHHE OTPE3KOB U YIIIOB 1 Bbubmmoteka [IOK
https://m.edsoo.ru/8866¢c3ea
11 W3mepeHne TMHENHBIX U YITIOBBIX BENHYHH, BEIYUCICHHE OTPE3KOB U YITIOB 1
12 V3smepenne TMHEWHBIX U YIVIOBBIX BEIMUUH, BHIYHCICHHE OTPE3KOB U YIIIOB 1
13 [epumerp u Iomangs GUryp, COCTABICHHBIX U3 IPSIMOYTOIEHUKOB 1
14 [Nepumerp u mioma b GUryp, COCTaBIEHHBIX U3 MTPSIMOYTOJIbHUKOB 1
15 [oHsATHE O PaBHBIX TPEYTOIHHUKAX U MIEPBUYHBIC TIPEACTABICHHUS O PABHBIX 1 Bbubmmotexa [LIOK
¢urypax https://m.edsoo.ru/8866ce80
16 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1 Bbubmmnorexa [IOK
https://m.edsoo.ru/8866d 1fa
17 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1 bubmuotexa LIOK
https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBEeHCTBA TPEYTOJILHUKOB 1 bubnmorexa [IOK
https://m.edsoo.ru/8866e01e
19 Tpu nmpu3HaKa paBeHCTBA TPEYTOIbHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1
21 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1 Bbubnmorexa [IOK
https://m.edsoo.ru/8866e88e
22 [Ipr3Haky paBeHCTBA MPSIMOYTONIBHBIX TPEYTOJIbHUKOB 1
23 [Ipn3Haky paBeHCTBA MPSIMOYTONBHBIX TPEYTOJIbHUKOB 1
24 CBOICTBO MeIMAaHbI PSIMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEAEHHON K 1 bubnunorexa [IOK
TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
25 CBOHCTBO MEMaHbI MPSMOYTOJIBHOTO TPEYTOIBHUKA, TPOBEAEHHON K 1
THIIOTEHY3€
26 PaBHOOEIpEHHBIC U PAaBHOCTOPOHHHE TPEYTOIHHUKU 1 Bubmmotexa [IOK
https://m.edsoo.ru/8866d6fa




27 [Ipu3Haku U cBOWCTBA paBHOOEAPEHHOTO TPEYrOJIbHUKA bubnmorexa [IOK
https://m.edsoo.ru/8866d880
28 [Ipu3Haku U cBOWCTBA paBHOOEAPEHHOTO TPEYrOJIbHUKA bubnmnotexa [TOK
https://m.edsoo.ru/8866d880
29 IIpu3Haku U cBOWCTBA paBHOOEAPEHHOTO TPEYrOJIbHUKA Bubmmoteka [IOK
https://m.edso00.1u/8866e26¢
30 HepagenctBa B reomerpuu
31 Hepasencra B reomerpun Bbubmmotexa [LIOK
https://m.edsoo.ru/8866e3a2
32 Hepasenctsa B reomerpun
33 HepaBeHcTBa B reoMeTpuu
34 [pssMOyTroNMBHBIHN TPEYTONBHUK C yIiioM B 30° bubnmnorexa [IOK
https://m.edsoo0.ru/8866eb22
35 IIpsAMOYTOJIBHBIN TPEYroJabHUK C yriioMm B 30°
36 Konrposnbhas pabdora o reme "TpeyroiapHuku" Bbubmuotexa [LIOK
https://m.edsoo.ru/8866ecbc
37 [NapannensHble NpsMbIE, X CBOMCTBA bubmmoteka [IOK
https://m.edsoo.ru/8866ef64
38 ITaTeiit moctynar EBkinna
39 Hakpecrt nexarie, COOTBETCTBEHHbBIE M OTHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIE Bubmmoteka [IOK
MIPH MIePECeUCHUH NapaJUIeTbHBIX MPSMBIX CEKYIIeH https://m.eds00.ru/8866f086
40 Hakpecr nexarue, COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTIIbI, 00pa3oBaHHBIE
IIPY TIEpeceYCHUH NapaJuICNIbHBIX MPSIMBIX CEKYIIEH
41 Hakpecrt nexariyie, COOTBETCTBEHHbBIE M OTHOCTOPOHHHE YTIIbI, 00pa30BaHHBIC
IIPY TIEpECEYCHUH MapaJUICIbHBIX MPAMBIX CEKYIIEH
42 Hakpecrt nexarie, COOTBETCTBEHHbBIE M OTHOCTOPOHHHE YTIIbI, 00pa3oBaHHBIE
IPY TIepecedeHUH MapaJuICIbHBIX MPAMBIX CEKYIIEH
43 Hakpecr nexaiiye, COOTBETCTBEHHbIE H OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbBIE bubmuoreka [IOK
IIPU NepeCcCedeHNH MapajuIeNIbHbBIX MPSIMBIX CEKyIen https://m.eds00.ru/8866f3b0
44 [pu3Hak mapayuIebHOCTH IPSMBIX Y€pEe3 PABEHCTBO PACCTOSIHUM OT TOYEK
OJIHOM IPSIMOM 10 BTOPOH IpsAMOH
45 [pu3Hak mapayuIeNbHOCTH IPSIMBIX Y€pe3 PABEHCTBO PACCTOSIHUM OT TOYEK
OZHOM IPSIMOM A0 BTOPOM MPsIMOiL
46 CyMmMa yTI0B TPEeyTroJIbHUKA Bbubmuotexa LIOK
https://m.edso00.ru/8866f630
47 CymMa yriioB TpeyroJibHUKa bubmmoteka [IOK
https://m.edsoo.ru/8866f8ba
48 Bremnraue yrisl TpeyroibHAKA Bbubmmoteka [IOK
https://m.edsoo.ru/8866faSe
49 Brenrnue yrisl TpeyroibHHUKA
50 KonTponbHas padoTa o teme "[lapamienbHble MPsiMbIe, CyMMa YTJIOB bubmuotexa [IOK
TpeyrojbHUKA" https://m.edsoo.ru/8866febe
51 OKpy>KHOCTB, XOPIBI ¥ TUAMETP, X CBOHCTBA Bubmmotexa [IOK

https://m.eds00.ru/88670800




52 KacarenbHast kK OKpy>KHOCTH 1 bubmmoteka [IOK
https://m.edsoo.ru/88670e9a
53 OKpyKHOCTb, BIMCAaHHAs B YTOJI 1
54 OKpy>KHOCTB, BIMCAaHHAS B yTOJI 1
55 ITonstue o 'MT, npumeHeHue B 3aja4ax 1 bubmmoteka [IOK
https://m.edso0.ru/8867013e
56 ITonsitre o 'MT, npumeHneHue B 3aja4ax 1 bubmuotexa [IOK
https://m.eds00.ru/88670508
57 BuccekTpuca u cepeIMHHBIN NEPIEHINKYISP KaK TEOMETPUUECKUE MECTa TOUEK 1
58 OKpY>KHOCTB, OITUCAHHAsI OKOJIO TPEYTOJIbHUKA 1 bubnuoreka [IOK
https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, OTIMCaHHAast OKOJIO TPEYrOJIbHUKA 1
60 OKpyKHOCTB, BIMCAHHAS B TPEYTOIbHHUK 1 bubnmorexa [IOK
https://m.eds0o.ru/8867103e
61 OKpYKHOCTB, BIMCAHHAS B TPEYTOIbHHUK 1
62 [Ipocreiimue 3a1aun Ha TOCTPOCHUE 1 bubmmoteka [IOK
https://m.edsoo.ru/88671188
63 [Ipocreiimue 3a1aun Ha TOCTPOEHUE 1 bubmmoteka [IOK
https://m.edsoo.ru/886712d2
64 KonTponpHas pabota mo teme "OKpyXHOCTB U KpyT. ['eoMeTpudeckue 1 1 Bubmmoteka [IOK
MTOCTPOCHHS " https://m.eds00.ru/88671462
65 IloBTOpeHue 1 00600ICHIE 3HAHHMI OCHOBHBIX MTOHSITUH ¥ METOJIOB Kypca 7 1 bubmmoteka [IOK
KJjlacca https://m.eds00.ru/886715b6
66 UroroBas KoHTpOIbHASA paboTa 1 1 Bubmmotexa [IOK
https://m.edsoo.ru/886716ec
67 [oBTopenue u 0600IIeHNEe 3HAHUN OCHOBHBIX MTOHATHI 1 METOIOB Kypca 7 1
KJlacca
68 [NoBTOpeHue u 0000IIeHNE 3HAHNI OCHOBHBIX IOHATHI U METOAOB Kypca 7 1 bubnroreka IIOK
KJjlacca https://m.eds00.ru/886719bc
OBIIEE KOJIMYECTBO YACOB T1O I[TPOTPAMME 68 4 0
8 KJIACC
Ne Tema ypoxka Konnuectso yacos Mara OnekTpoHHbIE TN(POBHIE
n/n Bcero Kontponbabie | [IpakTrueckue | U3ydeHHs | 0Opa30BaTENbHBIE PECYPCHI
paboThl paboThI
1 [apanmemorpaMM, ero NprU3HAKU U CBOHCTBA 1 Bbubmmoteka [IOK
https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, ero npu3HaKku U cBOMcTBa 1 bubnunorexa [IOK
https://m.edsoo.ru/88671cal
3 [MapanmemorpamMM, ero mprU3HAKHA U CBOHCTBA 1 Bubmmotexa [IOK
https://m.edsoo.ru/88671cal
4 YacTHble cirydan napajuieliorpaMmMoB (ITpSIMOYTOJIbHUK, poMO, KBaJIpaT), UxX 1 bubnunorexa [TOK
MIPU3HAKH U CBONCTBA https://m.edsoo.ru/88671dea




5 YacTHbIE CITy9an mapauiesIorpaMMoB (TIPSIMOYTOJIEHUK, POMO, KBAIpar), ux bubmmoteka [IOK
TIPU3HAKH U CBOMCTBA https://m.edso0o.ru/88671f20
6 YacTHbIC CITy4an mapauieiorpaMMoB (IPSMOYTOJIEHUK, pOMO, KBaIpar), ux bubmmoteka [IOK
MIPU3HAKY U CBOMCTBA https://m.eds00.ru/8867209¢c
7 Tpamerus bubmmoreka [IOK
https://m.eds00.ru/88672358
8 PaBHOOOKAs ¥ TIPSIMOYTOJIbHAS TPATICIIUH bubmuotexa [IOK
https://m.eds00.ru/8867252¢
9 PaBHOOOKas M IPSAIMOYTOJIbHASL TPAIICIINN bubnmnorexa [IOK
https://m.eds00.ru/88672858
10 Meron ynBoeHHsI MeTUaHbI Bubmmotexa [IOK
https://m.edsoo.ru/88672b14
11 LenTtpansHast ckMMETpHs Bbubmuotexa LIOK
https://m.edsoo.ru/88672b14
12 Kontponbras padora o reme "YeThIpEXyroabHUKH" Bbubnmnorexa [IOK
https://m.edsoo.ru/88672c9%a
13 Teopema @areca u TeopemMa 0 MPOMOPLUOHATBHBIX OTPE3Kax bubmmoteka [IOK
https://m.edso0.ru/8867337a
14 CpenHsis TUHUS TPEYTOJIbHUKA Bubmmoteka [IOK
https://m.edsoo.ru/88672e0c
15 Cpennsist TMHUS TPEYTOJbHUKA bubmmoteka [IOK
https://m.edsoo.ru/88672f38
16 Tpamerus, e€ cpemHsst THHAS bubmunoreka [IOK
https://m.eds00.ru/88672358
17 Tpamerus, e€ cpemHss THHASA bubmunoreka [IOK
https://m.edsoo0.ru/88673064
18 [ponopuinoHaIbHBIE OTPE3KH bubnunoreka I[TOK
https://m.edsoo0.ru/88673794
19 IIponopunoHanbHbIE OTPEIKU Bubmmotexa [IOK
https://m.edsoo0.ru/88673794
20 IlenTp Macc B TpeyrojabHHUKE bubmuotexa [LIOK
https://m.edsoo.ru/886738fc
21 [MomoGHBIE TPEYTONEHUKH Bbubmuotexa [LIOK
https://m.edsoo.ru/88673a78
22 Tpu npu3Haka noJo0us TPEYroIbHUKOB bubnmorexa [TOK
https://m.edsoo.ru/88673bae
23 Tpu npu3Haka mogoous TPeyrolbHUKOB Bubmmoteka [IOK
https://m.edsoo.ru/88673d52
24 Tpu nmpu3HaKa mogoous TPeyroiIbHUKOB Bubmmoteka [IOK
https://m.edso0.ru/8867400e
25 Tpu npu3Haka noJo0ust TPEYroJIbHUKOB
26 [Tpumvenenne nogo0us MU PENICHAH MPAKTUIECKUX 3a/1a9
27 KontpounbHas padota no teme "[looOHbIe TpEyroabHUKH'" bubnunorexa [TOK

https://m.edsoo.ru/8867445a




28 CBolicTBa TUIOIIAICH TEOMETPUICCKUX QUTYD bubmmoteka [IOK
https://m.edsoo.ru/886745fe

29 DopMynsl Ui IUIOIAAN TPEYrobHUKA, TapajuieorpaMma bubnmnotexa [IOK
https://m.edso0.ru/88674860

30 DopMyIbI TS TUIOMAAN TPEYTOJIbHUKA, TTapajuIeIorpaMma Bubmmoteka [LIOK
https://m.edsoo.ru/88674a22

31 DopMyInbl U1 IUIOMAAN TPEYroJIbHUKA, MapajuierorpaMma bubnunotexa [TOK
https://m.edsoo.ru/88674a22

32 ®opMyIsl IS IOIAAN TPEYrOJIbHUKA, MapajuieIorpaMma bubnmnorexa [IOK
https://m.eds00.ru/88675288

33 ®opMyIsl IS IIOIAAN TPEYrOJIbHUKA, MapajuieIorpaMma bubnmnorexa [IOK
https://m.eds00.ru/8867542c

34 Brluucnenue ruomaiei cioxHbIX GUryp Bbubmuotexa LIOK
https://m.edsoo.ru/88674e78

35 Inomamm duryp Ha KiIeT4aToli Oymare Bubmmoteka [IOK
https://m.edsoo.ru/8867473¢

36 | Inomamm nonoOHBIX duryp

37 [Tnonraam nogoOHBIX uryp

38 3aa4n ¢ MPakTUUYECKUM COJEpKAHUEM bubmmotexa [IOK
https://m.edsoo.1u/88675558

39 3amgaqn ¢ MPaKTHYECKUM COJEpKaHUEM Bubmmoteka [IOK
https://m.edsoo.ru/88675684

40 Pemenne 3a1a4 ¢ MTOMOIIIBIO METOLA BCITOMOTATEIbHON TIIOIIAIH bubmunoreka [IOK
https://m.edso00.ru/88674190

41 KonrpounbHas padota o teme "[Inomanp" bubnunotexa [IOK
https://m.eds00.ru/8867579c¢

42 Teopema IIndaropa u e€ mpumeHeHne bubnmnorexa [IOK
https://m.eds00.ru/88675918

43 Teopema [Indaropa u e€ mpumeneHue Bubmmotexa [IOK
https://m.edsoo.ru/88675918

44 Teopema [Tudaropa u e€ npumeneHue bubmuotexa [LIOK
https://m.edsoo.ru/88675abc

45 Teopema [Tudaropa u e€ npumeHeHne

46 Teopema [Tudaropa u e€ npumeneHne

47 OrmnpeneneHne TPUTOHOMETPUIECKUX (PYHKIIMI OCTPOTro yriia MpsSMOYTOJIbHOTO Bbubmuotexa LIOK

TPEYTOIBFHUKA, TPHTOHOMETPHYECKIIE COOTHOIIECHUS B IPSIMOYTOJIEHOM https://m.edsoo0.ru/88675d32
TPEYTOJbHUKE

48 OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO bubmmoteka [IOK
https://m.edsoo.ru/88675f44

49 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

50 OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO

51 KonrpounbHas padota o reme "Teopema [Tudaropa u Hauana Tpuronomerpun" bubnunotexa [IOK

https://m.edsoo.ru/8al1407e8




52 Brucannsle U IeHTpaIbHBIE YITIBI, YTOJI MEKAY KacaTelbHON U XOpIoH 1 bubnmorexa [IOK
https://m.edsoo.ru/8al415b2
53 Briucannsle U IEHTpaJIbHbBIE YIJIbI, YOI MEXY KacaTeabHON U XOpon 1 bubmmoteka [IOK
https://m.edsoo.ru/8a141940
54 BnmcanHsie u eHTpaTbHBIC YIIIBI, YTOI MEXKAY KacaTelbHON U XOpIoi 1 Bubmmoteka [LIOK
https://m.edsoo.ru/8al41b34
55 VYrasl MEXIY XOpAaMU M CeKYUTUMHU 1
56 YTIIBI MKy XOpJaMH U CEKYIIUMHU 1
57 Bnucannsle ¥ ONMCaHHBIE YETBIPEXYTONBHUKY, X MPU3HAKH U CBOMCTBA 1 bubnmnorexa [IOK
https://m.edsoo.ru/8a140£86
58 BrincanHble U ONUCAHHBIE YETHIPEXYTOJIBHUKY, UX PU3HAKU U CBOMCTBA 1 bubnunorexa I[TOK
https://m.edsoo.ru/8al416d4
59 Brnucannsle v onMCcaHHBIE YETBIPEXYTOABHUKY, X IPU3HAKH U CBOICTBA 1 Bbubnmnorexa [IOK
https://m.edsoo.ru/8al416d4
60 [Ipumenenne cBOWCTB BITMCAHHBIX M ONMCAHHBIX YETHIPEXYTOIBHUKOB NIPU 1
peLIeHUH TeOMETPHUUECKHX 3a1ad
61 IIprMeHeHue CBOMCTB BIMCAHHBIX U OMUCAHHBIX YEThIPEXYTOJIbHUKOB MIPH 1
pELIeHUH F€OMETPUUECKHX 3a1a4
62 B3anMHoe pacnonokeHne IByX OKpY)>KHOCTEH, 0OIIHe KacaTelnbHbIe 1 bubnmnorexa [IOK
https://m.edsoo.ru/8al410a8
63 Kacanme oxpyxHOCTEH 1 Bubmmoteka [IOK
https://m.edsoo.ru/8al410a8
64 KoHnTponbHas paboTa mo Teme "YTIIBI B OKPYKHOCTH. BricaHHBIe U OTIIICAHHBIE 1 1 Bbubmmotexa [IOK
YEeTHIPEXyTOTHHUKH" https://m.edsoo.ru/8al41c88
65 IToBTOpEHUE OCHOBHBIX MOHATHH W METOIOB KypcOB 7 U 8 KJTacCOB, 0000IICHHE 1 bubmuotexa [IOK
3HaHUHN https://m.edsoo.ru/8al41ddc
66 IToBTOpEHVE OCHOBHBIX MOHATHI ¥ METOAOB KYpCcOB 7 U 8 KaccoB, 0000meHne 1 Bubmmotexa [IOK
3HAHUU https://m.edsoo.ru/8al4lefe
67 HroroBas koHTpONBHAs paboTa 1 1 Bubmmotexa [IOK
https://m.edsoo.ru/8a142368
68 IToBTOpEeHNE OCHOBHBIX MMOHATUI 1 METOIOB KypcoB 7  § KJ1acCOB, 00001eHIe 1 bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I1IO TTPOTPAMME 68 6 0
9 KIIACC
Ne Tema ypoxka KonnuectBo yacos Hara OnekTpoHHbIE IN(POBBIE
n/m Bceero Konrponpabie | IlpakTrueckue | U3ydeHHsA | 0Opa30BaTENbHBIC PECYPCHI
paboThI paboThI
1 Omnpenenenue TpuronoMeTpuueckux GyHkmuii yriaos ot 0° mo 180° 1 bubnmnotexa [IOK
https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1 Bubmmotexa [LIOK
https://m.edsoo.ru/8al4336¢
4 Teopema KOCHHYCOB 1




5 Teopema KOCHHYCOB bubmmoteka [IOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB bubmmoteka [IOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHYCOB
8 Teopema cuHyCOB
9 HaxosxneHue AMH CTOPOH U BEJIMYWH YTJIOB TPEYTOJIBHUKOB bubmuotexa [IOK
https://m.edsoo.ru/8al1430b0
10 Peurenue TpeyronbHUKOB Bubmmotexa [IOK
https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroabHUKOB bu6nuotexa LIOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyronsHUKOB Bbubnmnorexa [IOK
https://m.edsoo.ru/8al42ac0
13 Pewrenue TpeyronbHUKOB Bubmmoteka [IOK
https://m.edsoo.ru/8al42acO
14 [IpakTideckoe MpUMeHEHHE TEOPEM CHHYCOB H KOCHHYCOB bubmuotexa [LIOK
https://m.edsoo.ru/8al42c3c
15 [pakTHYeckoe NpIMEHEHNE TEOPEM CHHYCOB U KOCHHYCOB
16 Konrponbhas padora o reme "Penienne TpeyroisHHUKOB" bubnmnorexa [IOK
https://m.edsoo.ru/8al14392a
17 [onsTHe 0 Mpeobpa3oBaHUM TOI00MS Bubmmoteka [LIOK
https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 3JIEMEHTHI TIOJO0HBIX QUTYP bubmuoteka [IOK
https://m.edsoo.ru/8al43ded
19 CoO0TBETCTBEHHBIE 3JIEMEHTHI NOAOOHBIX (hUTyp
20 Teopema 0 Ipou3BENEHUN OTPEIKOB XOP/, TEOPEMA O IPOU3BEICHUU OTPEIKOB Bubmmoteka [IOK
CEKYILIHX, TEOPEMa O KBaJpaTe KacaTeIbHON https://m.edsoo.ru/8a14406e
21 Teopema o mpousBeIeHUN OTPE3KOB XOP/, TEOpeMa O MIPOU3BEICHUN OTPE3KOB bubnunoreka [TOK
CEeKYIINX, TeOpeMa 0 KBaJipaTe KacaTelnbHOI https://m.edsoo.ru/8al441a4
22 Teopema o Mpou3BEICHNN OTPE3KOB XOPJ, TEOPEMA O IIPOU3BEICHUN OTPE3KOB Bbubnmnorexa [IOK
CEKYILHX, TEOPEMa O KBaJpaTe KacaTeIbHON https://m.edsoo.ru/8al442da
23 [IpuMeHeHne TeopeM B pellIeHHH T€OMETPUUECKUX 3a1a4 Bbubmuotexa [LIOK
https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pellIeHHH T€OMETPUUECKUX 3a1a4 Bbubmuotexa LIOK
https://m.edsoo.ru/8al443fc
25 [IpuMeHeHne TeopeM B pellIeHUH T€OMETPUUECKUX 3a1au bubnunorexa [IOK
https://m.edsoo.ru/8a144578
26 KonTponperas padota o Teme "[IpeoOpazoBanne nogobus. Merpudeckie Bubmmoteka [IOK
COOTHOIICHHUS B OKPY>KHOCTH" https://m.edsoo.ru/8al447a8
27 Omnpenenenne BeKTOpoB. PU3NIECKUN M TEOMETPUICCKHI CMBICT BEKTOPOB Bubmmotexa [LIOK
https://m.edsoo.ru/8a144960
28 CrnoxeHre 1 BEIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO bubmuoreka [IOK

https://m.edsoo.ru/8al44a8c




29 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB, YMHOXKEHUE BEKTOPA Ha YHUCIIO 1 bubnmorexa [IOK
https://m.edsoo.ru/8a144d52
30 CrnoxeHHe ¥ BRIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO 1
31 PasnoxeHnne BeKTOpa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM 1
32 Koopaunats! BekTOpa 1 bubnmnorexa [IOK
https://m.edsoo.ru/8al44fbe
33 CkansipHoe npou3BeIeHne BEKTOPOB, €ro MPUMEHEHHUE JIJIsl HAXOXKJISHHUSI IJTUH U 1 bubmuotexa [IOK
YTIIOB https://m.edsoo.ru/8al4539c
34 CkassipHOE ITpOoN3BeICHIE BEKTOPOB, €T0 MPUMEHEHHE ISl HAXOXKICHNS JUTHH U 1 bubnmnorexa [IOK
YTIIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB 1 bubmuoreka [IOK
https://m.edsoo.ru/8al44c3a
36 Pewrenue 3a1a4 ¢ momMoIpi0 BEKTOPOB 1 Bubmmoteka [IOK
https://m.edsoo.ru/8al458c4
37 [IprMeHeHne BEKTOPOB JUIsl pelleHHs 33/1a9 (PU3HKH 1
38 KonrtponbHas pabora o reme "BekTopbr” 1 Bbubmuotexa LIOK
https://m.edsoo.ru/8al45b08
39 JlexapToBbI KOOPJMHATHI TOUYEK Ha MJIOCKOCTH 1
40 VYpaBHeHUE NpsMOi 1 bubmmoteka [IOK
https://m.edsoo.ru/8al45c48
41 YpaBHeHUE MPSIMOH 1
42 YpaBHEHHE OKPYKHOCTH 1 bubnmnorexa [IOK
https://m.edsoo.ru/8al4635a
43 KoopamaaTs! TOYEK mepecedeHus OKPYKHOCTH U TIPSIMOA 1 Bbubmmotexa [IOK
https://m.edsoo.ru/8a146620
44 MeTo1 KOOpAMHAT MPH PEHICHNH TeOMETPHUYECKUX 3314, MPAKTUYECKHX 3a1a4 1
45 MeTo KOOpAMHAT IIPU PELIEHUH FEOMETPUUYECKUX 3aa4, IPAKTUYECKUX 3a1a4 1
46 MeTo1 KOOpAMHAT MPH PEHICHNH TeOMETPHUYECKUX 3314, MPAKTUYECKHX 3aa4 1
47 Konrponbsnas pabora 1o reme "JlekapToBbI KOOPIMHATHI HA MIIOCKOCTH" 1 Bbubnmnorexa [IOK
https://m.edsoo.ru/8al46e0e
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, BEIYHUCICHUE UX SJIEMEHTOB 1 bubmuotexa LIOK
https://m.edsoo.ru/8al46fda
49 Yucno n. J{nuHa OKpY>KHOCTH 1 bubmmoteka [IOK
https://m.edsoo.ru/8al1472c8
50 Yucno n. J{nuHa OKpY>KHOCTH 1 bubmmoteka [IOK
https://m.edsoo.ru/8al4714c
51 JnHa TyTH OKPY>KHOCTH 1
52 Panuannas mepa yrna 1 bubmmotexa [IOK
https://m.edsoo.ru/8al4714c
53 [lromanp kpyra, CEKTOpa, CETMEHTa 1 Bubmmotexa [LIOK
https://m.edsoo.ru/8al47426
54 [Tromanp kpyra, CEKTOpa, CETMEHTa 1 Bubmmotexa [LIOK

https://m.edsoo.ru/8a147750




55 ITnomane kpyra, cekTopa, cerMeHTa 1 bubmmoteka [IOK
https://m.edsoo.ru/8a147750
56 ITonsiTie 0 NBUKEHUH TIIOCKOCTH 1 bubmmoteka [IOK
https://m.edsoo.ru/8al47c82
57 [NapannensHeIiA IepeHOC, ITOBOPOT 1 Bubmmoteka [LIOK
https://m.edsoo.ru/8al47f16
58 [NTapaniensHbIi IepeHOC, TOBOPOT 1 bubmuotexa [IOK
https://m.edsoo.ru/8al47f16
59 [NapannensHeli NEPEHOC, TOBOPOT 1
60 [NapannensHeli NEPEHOC, TOBOPOT 1
61 [IpumeHeHue BIDKEHUN P peIieHUH 3a1a4 1 bubnunorexa I[TOK
https://m.edsoo.ru/8al1480e2
62 Konrponbshas pabora o remam "TIpaBuibHbIe MHOTOYTOJBHUKH. OKPY>KHOCTB. 1
JBuxenust miockoctu"
63 [oBTOpenwue, 00600IIEeHNE, CHCTEMAaTH3aIUs 3HAaHUH. I3MepeHne TeOMeTPUICCKAX 1 Bubmmoteka [IOK
Benn4rH. TpeyroapbHUKH https://m.edsoo.ru/8a148524
64 [oBTOpenue, 0000IIeHNE, cCcTeMaTH3aLus 3HaHui. [lapaiienbHbie 1 1 bubmuotexa [LIOK
MIePIIEHANKYIISIPHBIE TIPSIMBIE https://m.edsoo.ru/8a148650
65 [oBTOpenwue, 0bo0mEeHNe, cucTeMaTh3anus 3HaHHH. OKPYKHOCTb U KPYT. 1
['eomeTprueckne nocTpoeHus. YTIIbl B OKPYKHOCTH
66 [loBTOpenue, 0600IIeHNEe, cCHCTEMAaTH3aIs 3HAaHNH. BriricaHHbIe U OTIFICaHHBIE 1
OKPY>KHOCTH MHOTOYTOJIEHUKOB
67 HroroBas KOHTpOIBbHASA paboTa 1 Bbubmmotexa [IOK
https://m.edsoo.ru/8a148920
68 IloBTOpenwue, 0000IIeHNEe, CHCTEMAaTHU3aITUsl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O TTPOI'PAMME 68




IPOBEPSAEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM

MNPOI'PAMMBI
7 KJIACC
Kon IIpoBepsieMble NpeAMeTHbIE Pe3y/JIbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
NpOBepPsieMOro OCHOBHOTIO 00111eT0 00pa30BaHNA
pe3yJbTara
6 I'eomerpus
6.1 PacriozHaBaTh WM3y4EHHbIE TEOMETPHUUECKHE (GUTYpHI, ONPENETSITh WX B3aUMHOE PpAacIOIO0XKEHHE,
n300pakaTh TeOMETPUIECKNE (PUTYPHI, BBITOIHSITH YEPTEKH IO YCIOBHUIO 331aun. V3MepsTh THHEIHbIE 1
YIJIOBBIE BEMUUMHBI. PemraTe 3a1a4un Ha BBIYHMCIEHHUE JUIMH OTPE3KOB M BEIWYHH YITIOB
6.2 Henath TpyOyl OLIEHKY JMHEHHBIX M YIJIOBBIX BEJMYWH IPEJAMETOB B pPEabHOM JKH3HHU, pa3MepoB
NPUPOJHBIX 00bEKTOB. Paznuuars pasMepbl STHX 00BEKTOB O IMOPSIKY BETUYHNHBI
6.3 CTpouTh YepTeXH K TEOMETPHUECKUM 3aa4aM
6.4 [lonb30BaTeCcsi TNpH3HAKAMH PABEHCTBA TPEYTOJBHUKOB, WCIIONB30BaTh TPU3HAKH W CBOICTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB ITPH PEILICHUH 3aa4
6.5 [IpoBoaUTh JIOTHUECKHE PACCYKICHHUS C UCTIOJIb30BAHUEM TEOMETPUIECKUX TEOPEM
6.6 [lonb30BaTeCst TMpHU3HAKAMHM PAaBEHCTBA MPSMOYTOJBHBIX TPEYTOJIBHUKOB, CBOHCTBOM MEIHAHBI,
MTPOBEAEHHON K THIIOTEHY3€ IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHHH T€OMETPUIECKUX 33/1a4
6.7 OmnpenensaTs napauieIbHOCTh IPSMBIX C OMOIIBIO YIJIOB, KOTOpbIEe 00pa3yeT ¢ HUMH cekymas. Onpe-
JIETISITH TapayIeIbHOCTh MPSIMBIX C IIOMOIIBI0 PAaBEHCTBA PACCTOSIHUI OT TOYEK OJHOM MPSMOW 10 TOUEK
Jpyroi npsMoit
6.8 Periath 3a7aun Ha KieTyaroii Oymare
6.9 [IpoBoOIUTE BEIYHCIIEHHS U HAXOIUTH YNCIIOBBIE M OYKBEHHBIE 3HAYECHUS YIJIOB B TEOMETPUIECKHUX 3a/1adax
C MICITOJIb30BaHUEM CYMMEI YTJIOB TPEYTOJIEHUKOB M MHOTOYTOJILHUKOB, CBOWCTB YTJIOB, 00pa30BaHHBIX IPU
TIepeceveHNH JBYX MapajieJbHbIX MIPSIMBIX CeKyliel. Penare mpakTHueckue 3a1a4n Ha HaX0XKACHHUE YTIIOB
6.10 Biragets moHATHEM T€OMETPUIECKOTO MECTa TOUEK. Y METh ONPEACISITh OMCCEKTPHCY yIIa M CepeINHHBIN
MIEPHEHANKYISIP K OTPE3KY KaK TeOMETPHUECKHE MECTa TOUEK
6.11 DopMynHpoBaTh ONPENENCHUS OKPYKHOCTH U KPyTa, XOpAbl U JUaMeTpa OKPY>KHOCTH, TOJIb30BATHCA MX
CBOMCTBaMH. Y METh NPUMEHSTh 3TU CBOMCTBA NIPU PELIEHUU 33434
6.12 Brnanerp MOHATHEM ONHMCAHHOW OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HaxOIWTh €€ LEeHTD.
[Nonb3oBarkest pakTaMu O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA EPECEKAIOTCsl B OHOW TOYKE, U O
TOM, YTO CEpEIMHHBIE TEPIEHINKYISIPBl K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAlOTCS B OJIHOM TOUKE
6.13 Brnaners noHATHEM KacaTENbHOM K OKPYKHOCTH, IOJIb30BaTbCsl TEOPEMOW O MNEPHEHIUKYISIPHOCTH
KacaTelIbHOH M paanyca, NPOBEAEHHOTO K TOUYKE KacaHusl
6.14 Ilonp30BaThCsl NPOCTEUILIMMH F€OMETPUUYECKUMH HEPABEHCTBAMHU, IOHUMATh UX MPAKTHYECKUI CMBICI
6.15 IIpoBOAUTE OCHOBHBIE TEOMETPUUYECKIE TOCTPOCHUS C IIOMOIIBIO ITUPKYIIS M IUHEUKH
8 KJIACC
Kon IIpoBepsieMble IpeAMETHBIE Pe3YJILTATHI OCBOCHUSI OCHOBHOI 00pa30BaTelIbHOIl MPOrpamMMbl
NPoBepPsEMOro OCHOBHOI'0 00111er0 00pa3oBaHust
pe3yabTara
6 ['eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIHUKOB, UX JIEMEHTHI, N0JIB30BAThCA MX CBOWCTBAMH IPH
pELICHUU TEOMETPUYECKHX 3aJa4
6.2 [IpuMeHsTH CBOMCTBA TOUKH NEpecedeHIsI MEeMaH TPEYTONbHUKA (IIEHTpa Macc) B PEIICHUH 3a1ad
6.3 Brnanets noHsITHEM CpeAHEH JMHUM TPEYTOJIbHUKA M TPATElH, TPUMEHSITh UX CBOMCTBA IIPH pPELICHUN
reoMmeTpuueckux 3anad. [lonp3oBarscs Teopemoit Daneca u TeOpeMOil O MPOTOPLUUOHAIBHBIX OTpE3Kax,
MIPUMEHSATH UX JUISl pEIICHUs] IPAKTHYECKUX 3a/1a4
6.4 [IpuMeHsATh NpU3HAKH [T000HS TPEYTONbHUKOB B PEIICHHN T€OMETPUIECKHUX 3a1a4
6.5 [onr3oBatecst Teopemoii [lndaropa anms pemieHns reoOMETPUYecKUX M MpaKTHUeCKuX 3amad. CTpouTh
MaTeMaTH4ecKyl0 MOJIeNIb B TPAKTHYECKHX 331adax, CaMOCTOSTEIbHO JenaTh 4epTeéX W HaXOIUTh
COOTBETCTBYIOIIUE JUTUHBI
6.6 Brnaners moHATHAMHM CHHYCa, KOCMHYCa W TaHTE€HCAa OCTPOro Yriia HpsSMOYrOJILHOTO TpPEYTroJIbHHUKA.
[onb30BaThCst STUMU MOHATUSIMHE JUTS PELISHHs TPAKTHYECKUX 3a/1a4
6.7 Brraucnare (pa3smudHBIMA CIIOCO0AMHM) TUIOMIANb TPEYrOJIbHUKA W IUIOMAAH MHOTOYTONBHBIX (HUTYD
(monB3yACh, TZie HEOOXOIUMO, KAIBKYISITOpOoM). IIpMMEHSATh MOJydeHHBIE YMEHHS B TPAKTHYECKUX
3amavax
6.8 BHa}IeTb MOHATHUAMHU BIHCAHHOTO U HEHTPAJIBHOI'O yIjia, UCIOJb30BAaTh TECOPEMBI O BIHMCAHHBIX YIJlaX,

yriiax MeXIy XopJaMu (CEKYIIUMH) U yIile MeX1y KacaTeJIbHOM 1 XOpA0ii PH PEllIeHHH TeOMETPUYECKUX
3a1a4




6.9

Bnagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHSATH CBOMCTBA ONMCAHHOIO YETHIPEX-
YTOJIBHHUKA IIPU pelIeHHUH 3a1a4

6.10 [IpuMeHATH TIOMy4YeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJACIH JJIS 3a7ad pealbHOM
KU3HH W TPOBOJUTH  COOTBETCTBYIOIIME  BBIYHCICHHS  C MPUMEHEHHEM  TOJ00Hs
Y TPUTOHOMETPHH (II0JIB3YSICh, TAE€ HEOOXOIMMO, KATBKYISI TOPOM)

9 KJIACC
Kon IIpoBepsieMble npeaMeTHbIE Pe3YJabTATHI 0CBOEHUSI 0CHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbIl
NMpoBePsSIeMOro OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus

6.1 3HaTh TPUTOHOMETpHUYECKHE (PYHKIIMH OCTPHIX YIJIIOB, HAXOAUTh C WX MOMOINBIO Pa3IIMYHBIC AIIEMEHTHI
MIPSIMOYTOJIFHOTO TPEYTOJIbHHUKA («pEeIIeHHEe MPSIMOYTONbHBIX TPEYTrONbHUKOBY»). HaxomuTs (¢ moMomnpro
KaIBKYISATOPA) AIMHBI ¥ YIIIBI U HETAOJMUIHBIX 3HAYCHUHA

6.2 [Tonk30BaThcst GopMyTaMu IPUBEICHUS 1 OCHOBHBIM TPUTOHOMETPUUECKHM TOXKIECTBOM JUISl HAXOXKICHUS
COOTHOIIIEHUI MEX/Ty TPUTOHOMETPUUYECKUMHU BEIMYMHAMHU

6.3 Hcronp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOXKJCHUS PA3IMYHBIX AJIEMEHTOB TPEYTOJIbHHUKA
(«penieHne TPEyroJIbHUKOBY), TPUMEHSTh MX IIPH PEIICHUH TeOMETPUYECKHX 3a1a4

6.4 Bnaners monATHSMH TpeoOpa3oBaHUS ITOJO0MS, COOTBETCTBEHHBIX 3JEMEHTOB IIO00HBIX (UTyp.
[Nonb30BarkCst cBOMCTBaMU 110I00MS IPOU3BOJIBHBIX (PUTYP, YMETh BBIYHUCIATH JUIMHBI M HAXOUTD YIJIBI Y
1mo100HEIX ¢uryp. [IpuMeHsITH cBOWCTBa TOZOOMS B IPAaKTHYECKUX 337adax. Y METh MIPUBOANUTH IPHMEPEI
MOJJIOOHBIX (UTYP B OKPYXKAIOIIEM MHpE

6.5 [lonp3oBaThcsl TeOpeMaMu O TIPOU3BEACHHU OTPE3KOB XOpH, O MPOU3BEIACHHH OTPE3KOB CEKYIIUX,
0 KBaJ[paTe KacarelabHOU

6.6 [onb30BareCst BEKTOpaMH, IOHMMAaTh HMX TEOMETPHYECKHH W (U3UUECKHH CMBICH, INPUMEHATh HX
B PEIICHUH T€OMETPHUYECKUX U (U3MUECKUX 3anad. [IpuMeHsTh CKaIIpHOE MPOHU3BEICHUE BEKTOPOB LIS
HaX0)KJCHUs AJIUH U YITIOB

6.7 [lonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTH €ro B PEIICHHNH TeOMETPHYECKHUX
¥ IPAaKTUIECKUX 3a1a4

6.8 Biiagets MOHATHSAMHU MPABUIFHOTO MHOTOYTOJNBHUKA, IITMHBI OKPYKHOCTH, JJIHHBI TYTH OKPYKHOCTH U
paauaHHON MepHI yIila, YMETh BRIYUCIATH IDIOMIAb Kpyra U ero yacteil. [[puMeHsITh morydeHHbIe YMEHUS
B MIPAKTHYECKUX 3a/1a9ax

6.9 HaxoanTh ocu My EHTPhl CHMMETPHH (DUTYp, TPUMEHSIT IBU)KEHHS TNIOCKOCTH B TIPOCTEHIINX CITydasix

6.10 [IpuMeHATHh TOMyYEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTHh MaTeMaTHUECKAE MOJACTH IS 33134 peaabHON

KU3HK WM TPOBOAMTH  COOTBETCTBYIOLIME  BBIYMCICHHS  C  NPUMEHEHHEM  [OJI00us
¥ TPUTOHOMETPUIECKUX (PYHKIHIA (TI0TB3YSCh, TlIe HEOOXOIMMO, KABKYISITOPOM)

ITPOBEPSAEMBIE 3JIEMEHTBI COJAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepKAHUS
6 ['eomerpus

6.1 HauanbHble noHsatus reomerpuu. Touka, mpsimMasi, OTpE30K, Jiyd. Yrou. Buael yrinos. Beprukaibuble u
cMexHbIe yriibsl. buccekTpuca yrina. Jlomanasi, MEHOTOYronbHUK. [lapanieasHOCTs U EPIEHIUKYIIPHOCTh
MIPSMBIX

6.2 Cummerpuunsie ¢purypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpuu. [IpruMepsl cHMMETpHH B OKPYXKAIOIIEM
MHUpe

6.3 OCHOBHBIE TOCTPOCHHUSI C TIOMOIIBIO IUPKYIIs U nHelKku. Tpeyroiasauk. Beicota, Menuana, OuccekTpuca,
HX CBOMCTBA

6.4 PaBHOOEAPEHHBIN U PAaBHOCTOPOHHUH TPEYrodbHUKH. HepaBeHCTBO TpEyrombHUKA

6.5 CBoiicTBa M MPU3HAKU paBHOOEPEHHOTO TpeyronbHuKa. [I[pr3Haku paBeHCTBA TPEYTOJILHIKOB

6.6 CBoiicTBa W TIpPU3HAKW NapaLIeNbHBIX NpsAMBIX. CyMmMMma YIJIOB TpeyrojbHHKa. BHeNIHWe yriisl
TPEYroJIbHUKA

6.7 [pssmMoyroneHEIA TpeyrombHUK. CBONCTBO MEAMAaHBI MPSAMOYTOJEHOTO TPEYTOIBHUKA, MPOBEACHHOU K
runorenyse. Ilpu3Hakn paBeHCTBAa MPSIMOYTOJBHBIX TPEYrOJbHHUKOB. IIpSIMOYTONBHBIM TPEyroabHUK C
yriiom B 30°

6.8 HepaBeHCTBa B TeOMETpUHU: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O AJMHE JIOMAHOH, TeopeMa O
OoJibliieM yriie u OoJIblIed CTOpOHE TpeyroybHUKa. [lepreHuKysp 1 HakJIOHHas

6.9 I'eomerprueckoe Mecto Todek. buccekTpmca yrma W CepeJMHHBIA TEPIEHIUKYIAP K OTpPe3Ky Kak

TCOMCTPUUICCKNEC MCCTA TOYCK




6.10

KacarenpHas U cekyIasi K OKpy>KHOCTH

6.11 OKpyXKHOCTb, BIIMICAaHHAas B yroj. BnrcaHHas 1 omucanHas OKPYKHOCTU TPEYTONbHUKA
8 KJIACC
Kog IIpoBepsieMblii 3JIeMEHT CO/lep:KaHUSs
6 ['eomerpus
6.1 YeroipéxyronpHuku. [lapamnenorpamMmm, ero npu3Haky U CBOMCTBA
6.2 [IpssMoyronbHUK, poMO, KBaJpaT, UX MPU3HAKA U CBOICTBA
6.3 Tpaneuusi, paBHoOOKas Tparenusi, € cBoMcTBa M mpu3Haky. [IpsimoyronbHas Tpanenus
6.4 Meron ynBoenus meauansl. LlentpanbHas cumMmerpust. Teopema @aneca 1 TeopeMa 0 MPONOPLHOHATBHBIX
OTpe3Kax
6.5 CpenHye TMHUY TPEYroJbHHUKA U Tpanenun. LIeHTp Macc TpeyroapbHHKa
6.6 [Tonobue TpeyroiabHUKOB, K03(hduuueHT nonodus. [IpusHaku monoOus TpeyrosbHUKOB. [IpumeHeHne
10JI00Ms! IPH PEIICHUH NPAKTUYECKUX 3a/1a4
6.7 @DopMyITbl IS TIIOMAAN TPEYTOJIbHIKA, TapauIesiorpaMMa, poM0Oa B Tpaneyun
6.8 CgoiicTBa moniaael reomerpudeckux ¢puryp. OTHoOIIEHHE IJI0IIAAeH MoJOOHBIX GUryp
6.9 Brlunciienue rioiaieil TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare
6.10 Teopema [Tndaropa. IIpumenenne reopemsl [ludaropa npu pemeHnn NpakKTUIECKUX 3a1a4
6.11 CuHyc, KOCHHYC, TAHTE€HC OCTPOTO YIjla MPSIMOYTOIBHOTO TpeyrojJbHIKa. OCHOBHOE TPUTOHOMETPHUYECKOE
toxectBo. Tpuronomerpuieckue GpyHkiuu yriaos B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpAIbHBIE YIVIBI, YrOJd MEXAY KacaTelbHOM W XOpHOM. YIIIBI MEXIy XOpAaMHU M
CEKYLIIMHU
6.13 BrincanHble 1 onicaHHBIE YEThIPEXYTOJIbHUKH
6.14 B3aumHoe pacnonokeHue IByX OkpyxHoctei. Kacanue okpyxnocreit. OOliue kacarenbHbIe K JBYM
OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT CO/lepsKaHUsI
6 I'eomerpus
6.1 Cunyc, kocunyc, TaHreHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO. DOPMYyIIBI
TPUBEJICHUS
6.2 Pewenne TpeyronpHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB. PelieHue mpakTHUYecKUX 3aiad C
HCIIOJIb30BAaHHUEM TEOPEMbI KOCHHYCOB 1 TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momobus. [lomoOre COOTBETCTBEHHBIX PIIEMEHTOB
6.4 Teopema o IpOM3BENEHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEJCHHU OTPE3KOB CEKYIIUX, TeOpeMa o
KBaJ[paTe KacaTeIbHON
6.5 Bekrop, anuHa (MOAYJIb) BEKTOPA, COHANPABICHHBIE BEKTOPHI, TPOTUBOIIOJIOXKHO HAIlPABICHHbBIE BEKTOPHI,
KOJJTMHEapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalliy HaJ BEKTOpaMH. Pa3io)keHre BeKTopa 1o IByM
HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopamnnats! BekTopa. CkansipHOE TPOU3BEACHUE BEKTOPOB, MPUMEHEHUE JUISI HAX0XKJICHUS JJIUH U YTIIOB
6.7 JlexapTOBBI KOOPAMHATEI HA TUNIOCKOCTH. Y PABHEHHUS NPSIMOM U OKPYKHOCTH B KOOpJAMHATaX, llepecedyeHue
OKPYXXHOCTEHN U PsAMBIX. MeTol KOOPAMHAT U €ro IPUMEHEHHE
6.8 IIpaBunbHBIE MHOTOYTOJIBHUKHU
6.9 JnnHa okpyxHocTu. ['panycHas u paguaHHas Mepa yria, BIYUCICHUE JUIMH IYT OKPYXHOCTEH
6.10 [Inomazmp kpyra, CeKTOpa, CEeTMEHTa
6.11 JIBIKeHUs! TUTOCKOCTH U BHYTPEHHHE CUMMETpUH GUTryp (3JIeMeHTapHble TpencraBienus). [lapamnensHbrit
nepeHoc. IToBopot

ITPOBEPAEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA3OBATEJBHOM MPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUSA

Kon IIpoBepsieMble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro o0pa3oBaTeJbHOI MPOrpaMMbl 0CHOBHOT0 001ero o0pa3oBanus Ha ocHoBe PI'OC
TpeboBaHMS
1 YMeHne omepupoBaTh MOHATHUSMH: MHOXECTBO, ITOJMHOXECTBO, OIIEPAllMM HAll MHOXKECTBAMU;

YMEHHE OTIepUpPOBATh MOHATUAMHE: Tpad), CBA3HBIN rpad), AEPEBO, IUKJI, TIPUMEHATh UX TPH PEIICHUH
3a7a4; yMEHHE HCIIOJIb30BaTh Tpauyeckoe MpEeICTaBICHHE MHOXKECTB JUIS OMHCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHUH, TPU PEIICHNUH 3a]1a4 U3 APYTUX YIeOHBIX MPEIMETOB

OKpy>KHOCTb U KpYT, XOpJia U JUaMeTp, UX CBOIicTBa. B3anMHOe pacnonoxeHne OKpY:KHOCTU U MPSIMOIA.




YMeHHe OnepHpoBaTh IOHATHAMU: ONpeie]IeHHe, akCHoMa, TeopeMa, JOKa3aTelbCTBO; yMEHHE Pacio-
3HaBaTh WCTHHHBIE W JIOKHBIE BBICKAa3bIBaHMS, NMPUBOAUTH NPHUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHMS M OTPUIIAHMS BBICKa3bIBAHUH

YMeHne onepupoBaTh MOHATHAMU: HATypaJbHOE YHCIIO, IPOCTOE M COCTaBHOE YHCIO, IETHUMOCTD
HATYPAITBHBIX YHUCEN, MPU3HAKU JEITUMOCTH, IIeJI0¢ YHCII0, MOIYJIb YUCIIa, OOBIKHOBCHHAS IPOOh H
JIECATHYHAS JIpOOb, CTAHMAPTHBIA BHJ YHUCIA, PAMOHATHHOC YHCIIO, HPPANUOHAIBHOEC YHCIIO,
apu(MeTHUCCKUI KBaIpaTHBIA KOPEHb;, YMCHHEC BBITIOJHATH JCHCTBUSA C YHCIAMHU, CPAaBHHUBATH
U YIOPSIIOUMBATh YKCIA, MPEACTABIATh YUCIIa Ha KOOPAWHATHOM MPSMO, OKPYIJIATh YKCia; yMEHUE
JIeNaTh MPUKUIKY U OLEHKY pe3yJbTaTa BIYMCIECHUN

YMeHue oneprpoBaTh MOHATHIMU: CTEINEHb C IIENbIM [T0Ka3aresieM, apu(MeTHIECKHI KBaApaTHBIH KO-
PeHb, MHOTOUJIEH, aliredpandeckasi ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTElEeHH
0oJIpIIIe eMTUHUIIBI, YMEHUE BBHIONHATH pacu€rel 1Mo Qgopmynam, mpeoOpa3oBaHUs IEIBIX, IPOOHO-
palOHANBHBIX BBIPOKEHUH W BHIPAXKEHHWH C KOPHAMH, Pa3siOKEHHE MHOTOWICHA Ha MHOXKHUTEIH, B
TOM YHCIIE C HCIOJIb30BaHNnEM (JOPMYJT pa3HOCTH KBaJIPAaTOB M KB3/IpaTa CYMMBI M Pa3HOCTH

‘YMeHHe oneprpoBaTh NOHATHAMH: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOW NEPEMEHHOM, YHCIOBOE
HEpPaBEeHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMEHHUE pellaTh JIMHEHHBbIC M KBaJIpaTHBIE YPaBHEHUS,
JpoOHO-panoHaNbHBIE YPAaBHEHUSI C OJHOM TEPEMEHHOW, CHCTEMBI JBYX JIMHEHHBIX ypaBHEHWH,
JMHEIHbIE HEPaBEHCTBA U UX CHCTEMBI, KBaJpaTHbIE M JPOOHO-pallHOHATIbHBIE HEPABEHCTBA C OTHON
MIEPEMEHHO, B TOM YUCIIE TIPU PELICHUH 33/1a4 U3 APYTHUX NPEIMETOB U MIPAKTUUECKUX 3a/1a4; yMEHUE
UCIIOJIb30BaTh KOOPAMHATHYIO HPSAMYIO U KOOPAMHATHYIO IUIOCKOCTH A W300pa)KeHWs peLIeHHH
yYpaBHEHHH, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATHAMHU: (GYHKUMS, rpaduk (QyHKUUH, HyIH (YHKIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHMs, yObIBaHHs, HAHOONbIICe W HAHMCHBLICE 3HAYCHUSI
(GYHKIMY;, yMEHHE ONEepUPOBATh MOHATHSAMHU: MpPsMasi MPOHOPIHOHAIBHOCTD, JUHEHHAS (QyHKIHS,
KBaJIpaTU4Has (QYHKIHs, oOpaTHas MPONOPLHUOHATIBHOCTD, Mapaboia, TUIepOoia; yMEHHE CTPOUTh
rpaduKu QYHKIMHA, UCTIONB30BaTh rpauKu Ui ONpeeieH s CBONCTB MPOIIECCOB M 3aBUCHMOCTEH,
JUISL pelieHHs 3amad W3 JAPYyruX y4eOHbIX MPEIMETOB U peajbHON JKM3HH, YMEHHE BBIPAXaTh
(bopMyIIaMu 3aBUCHMOCTH MEX]Ty BETMYHMHAMHI

YmMenue OICPUPOBATH TMOHATUAMU: TTOCICAOBATCIIBHOCTD, apI/I(l)MeTI/I‘-IeCKaSI U TCOMCTpHUYCCKasA
mporpeccuu; yMeHHUEC UCIIOJIb30BATh CBOICTBa HOCHCI[OBaTeHBHOCTeﬁ, (bOpMyIILI CyYMMbI 1 06H16F0
YJICHA IMPU PCHICHNUH 3a1a4, B TOM YUCJIC 3a1a4 U3 IPYTUX y‘Ie6HI)IX npeaAMETOB U peanLHof/i KU3HU

‘YMeHne pemars 3a/1aui pa3HbIX TUIOB (B TOM YHMCIIE Ha IPOLIEHTHI, JOJIU U 9acTH, ABHKEHHE, padoTy,
LIEHy TOBApPOB U CTOMMOCTh MOKYIIOK U YCIyT, HAJIOTH, 337a4i U3 001acTu yIpaBiICHUS JTUYHBIMU U
ceMeiHbIMM (pMHAHCaMM); YMEHNE COCTABIISATh BBIPAKCHUS, YPABHEHNUS, HEPABEHCTBA M CHCTEMBI TI0
YCIIOBHIO 3aJa4H, NCCIEA0BATh MTOMYIEHHOE PELICHUE U OLIEHUBATh MPaBJION0JO0HOCTh TOMYIEeHHBIX
pe3yabTaTOB

VYMeHHe ONepupoBaTh TMOHATHAMHU: (UTypa, TOYKa, OTPE3OK, MpsMas, Jyd, JIOMaHas, Yrod,
MHOTOYTOJbHUK,  TPEYTONbHUK,  PaBHOOCAPCHHBIH W PAaBHOCTOPOHHHH  TPEYTOJBbHUKH,
MPSIMOYTOJIBHBIN TPEYroJIbHKUK, MeiaHa, OMCCEKTPUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEX YTONBHUK,
napajuieniorpaMm, pomO, TPSMOYTONBHUK, KBaJpaT, TpParelusi; OKPYXKHOCTb, KpPYT, KacaTenbHas;
3HaKOMCTBO C TMPOCTPaHCTBEHHbBIMU q)Hl"ypaMI/I; yME€Hue pemarb 3adadyd, B TOM UYHCIC U3
HOBCCI{HCBHOﬁ KW3HH, Ha HAXOXACHUC TCOMETPUYCCKUX BCIHWYHNH C IMNPHUMEHCHUEM H3YYCHHBIX
CBOMCTB ¢uryp u ¢akron

10

YMmenue OICPUPOBATH MOHATHUAMU: PABCHCTBO (1)I/Il"yp, PaBCHCTBO TPCYIrOJbHUKOB; apaJJICJIbHOCTh U
NEPHOCHAUKYIIAPHOCTh MNPSAMBIX, YroJl MCKAY HNPSMBIMHU, HCPIICHAUKYJISAP, HAKJIIOHHAsSA, MPOCKLUA,
HOZ[061/I€ (1)I/Il"yp, HOJ_'[06HI>IG TPCYTOJIbHUKH, CUMMCTPUSA OTHOCUTCIBHO TOYKHU U HpﬂMOﬁ; yYMEHUEC
pacno3HaBaTb paBCHCTBO, CUMMCTPUIO U HOHOGI/IG (i)I/Ipr, MapajlieJIbHOCTh U HCPIICH AUKYIISIPHOCTDb
MPAMBIX B OKPYXKAOIIEM MUPEC

11

YMeHue onepupoBaTh MOHIATUAMMU: AJTHHA, PACCTOSHUE, Yroil (BENWYHMHA YIUIa, CHHYC U KOCHHYC yTiia
TPEyrojbHHUKA), IO b; YMEHUE OLIEHHBATh Pa3Mephl IPEAMETOB U 00BEKTOB B OKPYXKAIOIEM MHPE;
YMEHHE NPUMEHATH (HOpPMyYJIbl IepUMeTpa M IUIOIIaAd MHOTOYTOJBHUKOB, JUIMHBI OKPYKHOCTH U
IUIOIAAM Kpyra, oObeMa MpPSAMOYTOJbHOIO MapauleNielINea; yMEHHE IPUMEHSTh INPH3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TpEyrojbHHKa, Teopemy lludaropa, Tpurono-
METPHUYECKNE COOTHOUIEHUS JUIsl BBIYMCIICHUS! [UIMH, PACCTOSHUMH, IIIOanei

12

YMmenue nzo0paxarb IUIOCKHe QUTYpbl U UX KOMOMHAIMH, TIPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C
MOMOIIBI0 YEePTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPEACTB MO TEKCTOBOMY MM CHUMBOJBHOMY
OIHCAHUIO

13

‘YMeHne oneprpoBaTh MOHATHIMH: IPSMOYTOJIbHAs CHCTEMa KOOPIMHAT; KOOPIHUHATHI TOUKH, BEKTOD,
CyMMa BEKTOPOB, NPOU3BEICHNE BEKTOpa Ha YMCIO, CKAISIPHOE NMPOU3BEIICHWE BEKTOPOB; yMEHHE
MCTIONIb30BATh BEKTOPHI M KOOPAWHATHI TSI PEICTABICHNS TAaHHBIX M PEIICHHS 3a/1a4, B TOM YHCIIE U3
JIPYTHX y4eOHBIX IPEIMETOB U PEaTbHOM XKU3HU

14

YMeHue onepupoBarh TOHSATHSIMHU: CTOJOWKOBBIE M KPYTOBBIE AMArpamMmbl, TaONHIBI, CpeaHee
apudMeTHuecKoe, MeluaHa, HauOoJblliee M HAMMEHbIIee 3HAUeHHs, pa3Max 4YHCIOBOTO Habopa;
yYMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH M IMPeoOpa3oBBIBATH HH(POPMAIHMIO, MPEICTABICHHYIO B
Tabnuuax ¥ Ha Juarpammax, OTPaKalollyl0 CBOWCTBA M XapaKTEPUCTUKU pPEaIbHBIX MPOLECCOB U
SBJICHUI; yMEHHE PACIO3HABATh U3MEHUYNBBIE BEJIMUHMHBI B OKPYKAIOIIEM MUPE
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YMeHHe onepupoBaTh MOHATHAMHU: CIYYalHBIA ONBIT (CIy4aifHBIA ASKCIIEPUMEHT), 3JIeMEHTapHOe
COOBITHE (JIEMEHTapHBIH MCXOM) CIIy4aifHOrO OMbITA, CIydailHOe COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHE HAXOIWTh BEPOSATHOCTH CIyJalHBIX COOBITHH B ONBITAX C PAaBHOBO3MOXHBIMH 3JIe-
MEHTApHBIMH COOBITHAMHM; yMEHHE pellaTh 3aJadyll METOJOM OpraHM30BaHHOTO mepedopa M ¢
UCTIONIb30BAHUEM IIPAaBUJIa YMHOXKCHHS; YMEHHE OICHHUBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH H
SIBJICHU}, TTOHNMATh POJb MPAKTHYECKH JOCTOBEPHBIX M MAJOBEPOSATHBIX COOBITHI B OKpPY’KAIOIIEM
MUpE U B JKU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBHCHMBbIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHCEJI ¥ €r0 POJIBIO B MACCOBBIX SIBICHHUAX

16

YMeHue BBHIOMPATh MOAXOISIIMKA W3YYEHHBIH METOJ JJIsl PEIIeHUs 3aladd, MPUBOIUTH MPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEpPHOCTeH B MpPHPOJE M JKU3HU, PACHO3HABATh NPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, OIMCHIBaTh OTJIENIbHBIC BBIJAIOIIMECS PE3yIbTaThbl, MOJYYEHHBIE B XOJE
pPa3BUTHS MaTeMaTUKU KaK HAayKH, IPUBOAUTH MIPUMEPHl MaTEeMaTUUECKUX OTKPBITUI U UX aBTOPOB B
OTE€YECTBEHHON M BCEMUPHOW UCTOPUHU

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBbBIX HA OI'D ITIO MATEMATHKE

Kox IIpoBepsieMblii 3JIEMEHT CO/IePKaAHUS
1 UYucna ¥ BBIYUCICHUS
1.1 Hatypanbnsie u nienpie yucina. [IpuzHaku 1e1MMOCTH HENbIX YUCEel
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, NPOLIEHThI, 0ECKOHEYHbIE TIEPHOINUECKHE IPOOH
1.3 PanpionasnbHble uncna. ApudMeTniecKie orepaluy ¢ palMOHaAIbHBIMU YHCIAMH
1.4 JelicTBuTenbHbIe uncia. ApudMeTniecKue onepany ¢ 1eHCTBUTEIbHBIMH YHACIAMH
1.5 [TpnOnuxEHHbBIE BRIYKMCIEHNS, TIPaBUIa OKPYITIEHHs], IPUKUAKA U OLICHKA PEe3y/IbTaTa BEIUMCICHUN
2 AnrebpanyecKre BEIpaKEHHs
2.1 BykBeHHBIE BbIpaskeHUs! (BBIPAXKEHHSI C TIEPEMEHHBIMH)
2.2 CreneHsb ¢ neipIM nokazateneM. CTeneHb ¢ pallMoOHATBFHBIM MoKa3zareneM. CBONWCTBA CTETIEHU
2.3 MHorouseHsl
2.4 Anrebpanyeckas 1poOb
2.5 ApupmeTraecknii KOpeHb HaTypajdbHOU cTeneHu. J{efcTBUS ¢ apu(METHIECKUMHU KOPHSAMH HaTypalTbHON
CTETNEeHI
3 YpaBHEHUS U HEpABEHCTBA
3.1 Lenple u poOHO-panmoHaNIbHbIE ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
32 Lemsie u 1poOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATENbHOCTH
4.1 TTocnenoBaTensHOCTH, CIOCOOBI 3aJaHMS ITOCIEA0BATEIbHOCTEN
4.2 Apudmerrnueckast 1 reoMeTpryeckas nporpeccun. Popmyra cI0KHBIX TPOIEHTOB
5 DyHKIMU
5.1. @ynKnus, crnocoos! 3ananns GyHKuuu. I'paduk Gynknmm. O6macTs onpeneneHuss 1 MHOXKECTBO 3HAUEHUH
¢ynxmpm. Hymn ¢yaknmn. TIpoMexyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (DYHKITHH.
MakcuMyMBbl 1 MUHUMYMBI GyHKIMK. Hanbounpiiee 1 HanMeHblee 3HaueHne (PyHKINHM Ha TPOMEXYTKE
6 KoopauHats! Ha NpsIMOI U TIIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlekapToBbI KOOPAWHATHI Ha TNIOCKOCTH
7 I'eomerpust
7.1 ['eomeTprueckue GpUrypsl 1 UX CBOMCTBa
7.2 TpeyroyibHuK
7.3 MHOTOYTOJIBHUKH
7.4 OKpYXHOCTb U KPYT
7.5 M3mepenne reoMeTpuueCKUX BENHYNH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposTHOCTE U CTaTUCTHKA
8.1 OnwucarenbHasi CTAaTUCTHKA
8.2 BepositHOCTR
8.3 Komb6uraTopuka
8.4 MHoecTBa
8.5 I'padsr
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA




I'eomerpus, 7-9 knaccel/ AranacsH JI.C., byry3os B.®., Kagomuer C.b. u npyrue, AKIimoHnepHoe 00IIecTBO
«M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI /151 YUUTEJIA

Wzydenue reometpuu B 7, 8, 9 kinaccax: metoa, pekomenaanuu: k. 1ist yuurens / [JI.C. AranacsH, B.O.
Bbyty3oB, FO.A. I'nazkoB u ap.]. - M.: [IpocBenienue.

3uB b.I'. 'eomerpus: unaktuueckue Marepuansl 1uist 7-11 k. / B.I'. 3u, B.M. Meiinep. — M.:
[Ipoceemenue.

I'aBpunosa H.®. [Toypounsie pa3pabotku mo reometpun. 7, 8 knacc. M.: BAKO — (B momorip mKkoIpsHOMY
YUUTEIIO)

A.B. ®apkos / KouTposbHbIe pabOTHI, TECTHI, TUKTAHTHI 10 reoMeTpuu Kk yueOHuky JI. C. Aranacsana, B. @.
byry3oBa

Artanacss JI.C., Bytry3zo B.®. U3yuyenue reomerpuu B 7-9 kiaccax. - M.: [IpocBenienue.
3BaBuy JI.U. u npyrue. KonTposnabHble U IpOBEpOUHbIE padOTHI 10 FreoMeTpHuH 7-9 Kiaccsl. - M.
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