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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpus Kak OIMH M3 OCHOBHBIX Pa3[E€iOB IIKOJBHOW MAaTEMAaTUKH, MMEIOIIMM CBOEH LEIbIO
o0ecreynTh U3y4eHHEe CBOMCTB M pa3MepoB (UTyp, UX OTHOLICHUN U B3aUMHOE PACIIONIOKEHHE, OIHPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTEJIbHYI0 JIMHUIO. [[eHHOCTh M3yueHusi reOMETpUN Ha YPOBHE OCHOBHOI'O OOILIEro
00pa3oBaHMs 3aKJIIOYACTCS B TOM, YTO OOYUAIOMIMUCSA YYUTCS HMPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHA,
CTPOMUTH JIOTMUECKUE YMO3AKIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKJIEHUS U CTPOUTH KOHTPIPHUMEPHI K
JIOXKHBIM, IPOBOJIUTH PACCYKIEHUS «OT IPOTHUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJINPOBATH
oOpaTHbIE YTBEPHKICHUS.

Bropoli nenpro U3y4eHHs] TEOMETPUH SIBIISIETCS MCIOJIb30BAaHUE €€ KAK MHCTPYMEHTA IIPHU PELICHUH
KaK MaTeMaTU4eCKHMX, TaK U MPAKTUYECKUX 3aad, BCTpPEUArOIUXCs B peanbHOU ku3HU. OOywaromuiics
JOJDKEH HAy4YUThCS OIPENeIUTh T'€OMETPUYECKYI0 (UTYpy, ONMHUCAaTh CIOBAMH JaHHBIA YepPTEX WIH
PUCYHOK, HAaWTH IUJIOMIA[h 3€MEIBHOIO YYacTKa, PAaCCUUTaTh HEOOXOAUMYIO JIMHY ONTOBOJIOKOHHOTO
Kabenst win TpedyemMble pa3Mephl TapaXka Jjsl aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIUTEIbHAS
JUHUS B U3yuyeHuu reomerpuu. llpu pemenun 3agady nNpakTUYECKOro XapakTepa OOy4aroIIUKCS Y4UUTCS
CTPOUTb MaTEMaTHYECKUE MOJEIIN PEaIbHBIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCICHHUS U OLIEHUBATh
aIEKBaTHOCTD II0JIyYEHHOT'O PE3yJIbTara.

Kpaiine Ba)kxHO MOAUYEPKUBATE CBSI3U I€OMETPUU C JPYTUMHU Y4€OHBIMH NpeIMEeTaMu, MOTUBUPOBATh
UCIOJb30BaTh OIpPEACICHUS] TEeOMETPUYECKUX (QUIyp U IOHITUH, JE€MOHCTPUPOBATh IPHUMEHEHHE
MOJyYCHHBIX yYMEHUH B (HU3UKE M TEXHHKE. DTH CBSI3M HamOoiiee SIPKO BUAHBI B TeMax «BekTopwi»,
«Tpuronomerpuyeckre COOTHOIIEHU», «Metox koopaunat» u «Teopema [Tudaropar.

Vuebnsiii  kypc «['eomeTpusi» BKIIOYACT CHEAYIOIIME OCHOBHBIE Pa3feiibl  COJEPIKAHUS:
«['eomerpuueckue ¢Gurypsl U ux CcBOMCTBa», «l3mepeHue reoMeTpuuyecKuX BeIMUUH», «JlekapToBbI
KOOP/AMHATBI HA IUIOCKOCTHY, «BekTopbl», «/IBuxkeHus miaockoctny, «I[IpeobpazoBanus noao0usi».

Ha uzyuenue yuebHoro kypca «l'eomerpus» orBoautcs 204 vaca: B 7 kinacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEZACIIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

Hauansnele nouarus reomerpun. Touka, mpsMast, OTpE30K, J1yd. Yrou. Buas! yrinos. BepTukaibasie u
CMeXHbIe yribl. buccektpuca yrna. JIomaHas, MHOrOyroibHUK. llapamienbHOCTh M MEPIEHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunble ¢urypsl. OcHOBHBIE CBOWcTBa oOceBoil cummerpuu. IIpumepbl cumMmerpun B
OKpPY’KaroIlleM MUpE.

OCHOBHBIE TIOCTPOEHHS C MOMOLIBIO LUPKYJIsd K JuHelku. TpeyronpHuk. BsicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CaoiicTBa M IpU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

CBoiicTBa M MNpH3HAKH NapaulesbHBIX MHpsAMbIX. CymMa yIJIOB TpeyrojpHHKa. BHelmHue yrisl
TPEYTOJIbHUKA.

[IpssmoyronbHbIi TpeyronbHUK. CBONCTBO MEIMaHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. lIpusHaku paBeHCTBa MPSAMOYIOJIBHBIX TPEYrOJBHUKOB. IIpsAMOYTrOJIBHBIA TPEYroJBHUK C
yrioM B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpeEMa O
0o0JbI1IEM yTIIe U OOJIbIIEH CTOPOHE TpeyroiabHUKA. [leprneHaAuKyasp U HaKJIOHHAS.

['eomerprueckoe Mecto To4ek. buccekrpuca yria um cepeAMHHBIA NEPIEHIUKYISAP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.



OKpy>XHOCTh M KpYT, XOpJa U AUaMETp, UX CBOMCTBa. B3anmMHOE pacnoioKeHUE OKPYKHOCTH M
npsamoii. KacarenbHas W cekymass K OKpYKHOCTH. OKpYyXHOCTb, BNHCaHHasi B yroi. Brnucannas u
ONMMCaHHasl OKPYKHOCTH TPEYTOJbHUKA.

8 KUIACC

UYersipéxyronpuuku. [lapamienorpamMM, ero mnpu3Hakd U cBoWcrBa. YacTHele  ciiydau
napajuieJiorpaMmMoB (MPsSIMOYTOJIBHUK, POMO, KBaapar), X MpHU3HAKU W CBOMCTBA. Tpamerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U Npu3HaKu. lIpsmoyronpHas Tpanenus.

Meron ynBoenuss wmenuanel. llenTpanbHas cummerpus. Teopema @aseca u  Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyTroiabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[TogoOue TpeyronbHUKOB, KO3hduipeHT nomoodus. [IpusHaku momodus TpeyronbHUKOB. [I[puMeHenne
0I00US TP PEIICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa miomianeii reomerpuueckux ¢uryp. DopMmynsl A8 IUIOMIAAM  TPEYTOJbHHKA,
napajuieniorpamma, pomoOa u tpanenun. OTHOMIEHUE TUIOIMACH MOA00HBIX QUTYP.

Boruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemieHnn NpakKTHUECKUX 3aay.

CuHyc, KOCHMHYC, TAHI'€HC OCTpPOro yria HpsSIMOYIOJbHOTO  TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAECTBO. TpuroHomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

Bnucanuble U nEHTpalIbHBIE YIJIbl, YTOJI MEXKIAY KacaTelIbHOW M XOPAOWU. YTIbl MEXKIY XOpJaMu U
CeKylIMMHU. BrincanHble U onMcaHHbIE YETHIPEXYTONbHUKU. B3anMHOE pacrosiokeHue JABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0miue kacarenbHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, taHrerc yrioB or 0 mo 180°. OcHOBHOE TPUrOHOMETPUUYECKOE TOKIECTBO.
@opMyJIbl IPUBEIACHUS.

Pewenue tpeyronpHukoB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. PelieHne npakTu4ecKux 3aj1ad ¢
HCII0JIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpaszoBanue nogo6us. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 MPOU3BENEHNUN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BENEHNUN OTPE3KOB CEKYLIUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOIynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, NMPOTHUBOIIOJIIOKHO HaIlpaBICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMyd Haja BeKkTopaMu. Pasznoxenue
BEKTOpa M0 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE IPOU3BEIEHNE BEKTOPOB,
IIPUMEHEHHE I HAXO0XKICHUS JUIMH U YIJIOB.

JlexkapToBbl KOOpAWHATHl Ha IIJIOCKOCTH. YPaBHEHMsI NpPSMOW M OKPYKHOCTHM B KOOpJAUHATaX,
IIEpeCEYEHUE OKPYKHOCTEN U NPSIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBunbHble MHOrOyronbHUKU. JlnnHa okpyxkHocTH. ['pamycHas u paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBUKeHMsI TUIOCKOCTM M BHYTPEHHHE CHMMETpUU (Guryp (dIeMeHTapHble MpeICTaBIICHUs).
[TapannensHbii iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE pe3yabTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo Kypca «I eoMeTpusi» XapaKTepu3yrTCs:
1) naTpuoTnyecKoe BOCIIUTAHHE:



MPOSBIIEGHUEM HMHTEpeca K NPOHUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTHUKH, HEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHSM POCCUHCKUX MaTEMaTUKOB M POCCUHCKOW MAaTeMaTH4eCKOM UIIKOJIbI, K
MCIOJIb30BAaHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax M MPUKJIAJAHBIX cepax;

2) rpa:kKIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00sI3aHHOCTEH TpakIaHWHA U pean3alliy ero Mpas, MPEICTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TPaxITaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTIDKEHUN HayKd, OCO3HAaHMEM Ba)XHOCTH MOPAIBHO-3THUYECKUX
MIPUHIIMIIOB B ACSTEILHOCTU YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTH€ B pEUICHHWM NPAaKTHUYECKUX 3aJad MaTeMaTH4YeCKOM
HAIMpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOTO 00pa30BaHUS HA MPOTSHKCHUH BCEH KU3HU IS
yCHemHOW MPOo(heCCUOHATEHON ACITETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHEM WHIUBUAYAIbHOM TPaeKTOPUU OOpa30BaHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX OTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTaHHE:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY M SCTETHYECKOMY BOCHPHUATHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peleHul, pacCyKJICHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTALIMEH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBA, TOHUMAHUEM MATEMaTHYECKONW HAyKH Kak
cdepbl YeIOBEUSCKON NEATEIBbHOCTH, JTANoB €€ Pa3BUTUS W 3HAYMMOCTH JUIS PA3BUTHS IMBWIH3AINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKU M MaTeMaTHYECKON KYJIbTYypOll Kak CpEJACTBOM IIO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMH MCCIICIOBATEIHCKOMN ACSTEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMUPOBAHUE KYJBTYPbI 310POBbSI M 3MOIHOHAIBLHOIO
0J1aronoJTyyus:

FOTOBHOCTBIO TMPHUMEHSATh MaTE€MaTUYeCKHE 3HaHUS B HWHTEpEcax CBOETO 3[0pOBbs, BEACHUS
3JI0pOBOTO 00pasa Xu3HH (3I0pOBOE MUTaHKE, COATAaHCHPOBAHHBIA PEKUM 3aHATHH U OTABIXA, PETYIspHAS
¢u3nueckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pe(JIeKCHM, NPU3HAHUEM CBOEro IIpaBa Ha
OIMHUOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpUEHTAIIMNEH HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUN JJIS PEIICHUs 3a]1a4 B 00JaCTH COXPaHHOCTH
OKpY’Karolllel cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX MOCIEICTBUI AJI OKpYXKarolen
Cpelbl, 0CO3HAaHHEM TTI00aTbHOIO XapaKTepa SKOJOTHUYECKUX MPOoOIeM U MyTel X pelieHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSM CONMATbHOH M IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEHU
KOMITIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATEbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIIOJACH,
mpuoOpeTaTh B COBMECTHOH JACSATEIHPHOCTH HOBBIE 3HAHUS, HABBIKM M KOMITETEHIIUN W3 OIBITA IPYTUX;

HEOOXOIUMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4HuCJIe (POPMYIHpPOBATH UACH, TTOHSATHUS,
TUTIOTE3bI 00 0OBEKTaX W SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABATH JIE(PUIINTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOIMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U JACUCTBUS, (GOPMYTUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTeibHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeCTBHUS



Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEeMATHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXAYy MOHIATUSIMH, (DOPMYIHpPOBATH OIpeAeTIeHUs] TOHATUN, YCTaHABJIMBATh
CYLIECTBEHHBI MpPU3HAK KiIaccu(uKau, OCHOBaHUS Al OOOOICHHS] U CPaBHEHHUS, KPUTEPUHU
MIPOBOJMMOI0 aHAJIN3a;

BOCIIpUHUMATh, (QopMmynupoBaTh U  NpeoOpa3oBBIBATh  CYXKACHHS:  YTBEPAUTEIbHBIC U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTHBOpeUrs B (DaKkTax, JAHHBIX,
HAONIIOJICHUSAX W YTBEPXKACHUSX, Mpeajarath KPUTEPHH Ui BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JenaTh BBIBOJABI C  HUCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh JOKa3aTENbCTBA MATEMATHICCKUX YTBEPKIACHHUM (IIPSAMBIC U OT MPOTHBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO ~ HECJIOXKHBIC  JIOKa3aTeIhCTBA  MaTEMaTHYeCKHX  (aKTOB, BBICTpAUBATh
apryMEHTAIlMI0, TPUBOJUTH MPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHEBIC
paccyxieHus;

BEIOMpaTh crmoco0 pemieHuss ydeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpaTh HanOO0JIee TIOIXOSAIINNA C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS:

HCI0JIb30BaTh BOIPOCHI KAK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
¢buKkcupyomue MpoTUBOpeUne, NpodiaeMy, CaMOCTOATEIBHO yCTAaHABIMBAaTh MCKOMOE U JIaHHOE,
(bopMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOANUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIH HSKCIEPHUMEHT, HEeOOIbIIoe
WCCIICIOBAaHUE 10 YCTAHOBIICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO  (hopMyJIMpoBaTh OOOOIIEHUST M BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHOTO
HAOJIOZCHNS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJOB M
00001IEHNI];

IIPOrHO3UPOBaTh BO3MOXKHOE DPa3BUTHE MpOIECcCa, a TaKXkKe BBIABUIaTh MPEIMOIO0KEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX JJISl PEIIeHUsS
3a/1a4y;

BbIOMpPATh, aHAIN3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALUIO PA3TUUYHBIX
BUJIOB U ()OPM IIPEICTABICHMUS;

BbIOMpaTh (POpMY MpeACTaBlIeHUs MHPOPMALMU U WIIIOCTPUPOBATh pellacMble 3a7aud CXEeMaMu,
JrarpaMMaMy, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAAE&KHOCTh HHGMOpPMALMKM 1O KPUTEPUSM, MPEIUIOKEHHBIM  yYUTENIeM  WJIU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUA:

BOCIIpUHUMATb U q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCIIOBHAMHU H LCIISAMU O6HIGHI/I${,
ACHO, TOYHO, I'PaMOTHO BBIPAXATb CBOIO TOUKY 3PCHUA B YCTHBIX M IMMCbMCHHBIX TCKCTAX, AaBaTb
MOSICHEHHMSI 110 XO/1y PEeIIeHHs 33/1a4i, KOMMEHTUPOBATh MOJIYYeHHBIH PE3yNbTaT;

B X07i¢ OOCYKJIEHHUsI 3a7]aBaTh BOMPOCHI 1O CYIIECTBY OOCYK/IaeMON TE€MBI, TPOOJIEMBI, perIacMon
3aaa4yM, BBICKA3bIBaThb HACHU, HALCJICHHBLIC HA ITOHWCK PCHICHUA, COIMOCTABIATH CBOM CYXKIACHUA C



CYXKACHUSIMH APYTUX YYACTHUKOB JUANOra, OOHApyKHMBAaTh pa3iMyhe U CXOJCTBO TMO3HIIMHA, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
® IIPEACTaBIATh PpE3yJNbTAaThl pEIIEHUs 3aJauyd, OJKCIEPUMEHTAa, HWCCIEI0BaHUS, IPOEKTA,
CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIUICHHUS ¢ Y4€TOM 3ajay MPE3eHTAlMU U 0COOEHHOCTEH
ayJInTOPHH;
e [IOHMMAaThb U HUCIIOJIb30BATH MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIBHON palbOTHI MpU PELICHUU
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1a4;
® [IPUHUMATH IEJIb COBMECTHOH NEATENFHOCTH, IUIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOH pPabOTHI,
pacmpenenaTs BUIbl paboT, JOrOBapUBATHCS, OOCYKIATh MPOIECC U pe3ynbTar paboThl, 0000ImAaTh
MHEHHS HECKOJIBKUX JIFOJIEH;
® y4YacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CyxkaeHUsI, 0OOMEH MHEHUSMH, MO3TOBbIE IITYPMBI U
JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOU JAECUCTBUA C APYTMMHU WICHAMU
KOMaH/bl, OIICHMBaTh KayeCTBO CBOErO0 BKJIaJa B OOMMH MPOIYKT MO KPUTEPUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranmusanmus:
® CaMOCTOSITENIBHO COCTABJIATH IJIaH, AITOPUTM pEIICHUs 33]auu (MM ero 4acTh), BBIOMpaTh criocod
pelieHrs ¢ Y4€TOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOpMAIIHH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
e BIaJeTh crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3ylbTarta pelleHus
MaTeMaTUYeCKOU 3a/1auu;
® IIpPEeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJICHHBIX OIINOOK, BHISIBICHHBIX TPYTHOCTEH;
® OIEHUBAThb COOTBETCTBUE PE3yJbTaTa AESITEIbHOCTH MOCTABICHHON LIEJIH U YCIIOBUSAM, OOBACHATH
MPUYMHBl  JOCTHKEHMSI WIM HEJAOCTH)KEHHS IeJIM, HaXxOJuUTh OIMOKY, JaBaThb OLEHKY
IPUOOPETEHHOMY OTBITY.
HNPEAMETHBIE PE3YJIbTATHI
K koHIly 00yueHus B 7 kjacce 00y4yaroImuiics MOIyduT caelyrolue NpeIMETHbIE pe3yIbTaThl:
Pacrio3HaBaTh HM3y4yeHHblE TeOMeTpUYecKHe (UTYpPbI, ONpPEAENsATh HMX B3aUMHOE pPAaCIOJIOKEHHE,
n300paxaTh reoMeTpudeckue (Urypbl, BBIIOIHATh YEPTEXKU MO YCIOBUIO 3a1a4yu. V3MepsTh InuHelHble U
YIJI0BBIE BEIMUYUHBL. Pemarh 3a1aui Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.
Jenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYUH MPEAMETOB B PEAIbHOM KU3HHU, pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3innuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUUUHBI.
CTpouTh 4epTekH K TEOMETPUUECKUM 3a1a4aM.
Ilonb30BaTbcs TNpU3HAKaMHU pPaBEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BaTh IPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.
IIpoBOAUTH JTOTHYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.
Ilonp30BaTbcsd NpU3HAKAMM PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIBHUKOB, CBONCTBOM MEIMAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PEICHUH T€OMETPHUUECKUX 3a/1au.
Onpenensith MapajyieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 0Opa3yeT ¢ HUMH CeKyIlasl.
Onpenenars napajuieIbHOCTh MPSMBIX C ITOMOIIBI) PABEHCTBA PACCTOSHUN OT TOYEK OJHOM IPSMOHN 10
TOYEK APYrou MPSMOH.
Pemrate 3a1aun Ha Ki1eT4aToi Oymare.
IIpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHHUS YIJIOB B T€OMETPUUYECKUX
3ala4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TpPEYTOJIBHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,



00pa30BaHHBIX MPU MEPeceUEHNH ABYX MapauIeNbHbIX MPSAMBIX ceKyllel. Pemars npaktuyeckue 3aaun Ha
HaXO0XJICHUE YTJIOB.

Bnagerp moHSATHEM TI'€OMETPUUYECKOTO MecTa TO4YeK. YMETh OMNpEeNeNiaTh OHCCEKTpUCy yria Hu
CEpEeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FreOMETPUUYECKHE MECTA TOUECK.

DopMyIHpPOBaTH OMPEACIICHHS OKPY>KHOCTH U KPYra, XOpbl U AUAMETPA OKPYNKHOCTH, TOJIb30BATHCS
HX CBOMCTBaMH. Y METh MPUMEHSATH 3TH CBOMCTBA MPU PELICHUU 3a/1a4.

Bragers moHsiTHEM OMMCAaHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAaXOIAUTh €€ LICHTP.
[Tonb3oBatbes (hakTamMu O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CEPEIUHHBIC IEPIICHIUKYIIAPBI K CTOPOHAM TPEYToJIbHUKA [EPECEKAIOTCs B OJJTHOM TOUKE.

Brnagers moHsTHEM KacaTeIbHOM K OKPYXKHOCTHU, MOJB30BaThCS TEOPEMOW O MEPHEeHIUKYISPHOCTH
KacaTelbHOU U pajguyca, IpOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonb30BaTbCcst TPOCTEUIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMH, IMOHUMATh HMX MPAKTUYECKUN
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TTOMOILBIO IIUPKYJIS U TUHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics Moxy4quT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, MOJb30BAThCSl MX CBOMCTBAMHU
MIPH PEIICHUN T€OMETPUUYECKUX 3aa4.

[IpuMeHsTh CBOMCTBA TOYKM NIEPECEUCHHS] METUAH TPEYroJibHUKA (IIEHTpa Macc) B PELICHUH 3a/ay.

Bnagers moHsTHEM cpeAHEW JIMHUM TPEYrOJbHHKA M TpamneluH, MPUMEHSITh HX CBOICTBa MpU
perieHuu reomeTpuueckux 3anad. [lomp3oBarbest Teopemoit daneca 1 TeopemMoil O MPOMOPIIUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX IS pEelIeHUs MPAKTUUECKUX 3a/1a4.

[TpuMeHsITh PU3HAKH MTO00US TPEYTOJIHHIUKOB B PEIICHHH I'€OMETPHUYCCKHX 3a7ad.

[Tonb3oBatbest Teopemoii [Tudaropa st pemeHuss reOMeTPUYECKUX U MPAKTUYeCKuX 3a1ad. CTpOUTh
MaTeMaTUYeCKyl0 MOJENIb B MPAKTHYECKUX 3ajadaxX, CaMOCTOATEIBHO JelaTh YepTéX M HaXOIUTh
COOTBETCTBYIOIINE JJTUHBL.

Brnagers moHATHSIMH CHMHYCa, KOCHHYCA W TaHT€HCA OCTPOrO yria MpsSMOYToJbHOTO TPEYroJbHUKA.
[Tonb30BaTbCs STUMH MOHATUSIMH J1JIs1 PEIICHUS PAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIMU CIIOCOOAMHM) TIOMIAAbL TPEYTroJbHUKA M TUIOIIAIH MHOTOYTONBHBIX (UTYD
(monp3ysAch, TAe HEOOXOAUMO, KaIBKYISITOpOM). IIpUMEHSTh MOJYyYeHHBIE YMEHHS B MPAKTUUYECKUX
3a/1a4ax.

Bragets moHATHSAMH BOIUCAHHOTO W IEHTPAIBHOTO YTJIa, UCIIOIH30BaTh TEOPEMBI O BIIMCAHHBIX yTilax,
yrilax MEeXIy XopJiaMu (CEeKYIIMMH) U yTIiie MEXIy KacaTelIbHOW U XOPJIOH MPH PElIeHUH T€OMETPHUIECKUX
3a/ay.

Brnagerp noHATHEM  ONMMCAaHHOTO  YETHIPEXYTOJbHUKA, MPUMEHATh CBOMICTBA  ONMKMCAHHOTO
YEeTHIPEXYTOJIbHUKA ITPU PELICHUU 33]1a4.

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUSA HA NPAKTUKE — CTPOUTh MaTE€MaTUYECKUE MOJENIH Uil 3ajad
peanbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMUCICHUS C TPUMEHEHNUEM MTOA00US U TPUTOHOMETPHUH
(mONB3yYACh, TA€ HEOOXOIUMO, KaTbKYJISITOPOM).

K xonIty 00yuenus B 9 kijiacce 00y4Jaromuics MOIyduT CICIYIONHNE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPBIX VYIJOB, HAXOAUTh C HX IOMOINBIO pPa3IUYHbBIC
AJIEMEHTHI TPSMOYTOJILHOTO TPEYroJbHUKA («pEelIeHHe MPSIMOYTOJIbHBIX TPEYrodbHUKOBY»). Haxoauts (c
MTOMOIIIBIO KaJbKYIATOpPa) ATUHBI U YTIIBI 1711 HETAOIMYHBIX 3HAYCHUIA.

[Tonb3oBatbes QopMyiaamMu TPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECCTBOM JUIS
HAax0JIeHUS COOTHOILIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMUYMHAMMU.

Hcnonws3oBaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB Il HAXOXXIEHHUS pPa3UYHBIX JJIEMEHTOB
TPEYroIbHUKA («pelIeHrne TPEYTOJIbHUKOBY), TPUMEHSITh UX TIPHU PEIICHUU T€OMETPUIECKUX 3a/1a4.



Brnagets monsTHAMEH mpeoOpa3oBaHUS MOAOOHMS, COOTBETCTBEHHBIX A3JIEMEHTOB MOJOOHBIX (UTYP.
[Tonb3oBaTbes cBOMCTBaAMH MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh YIJIbl Y
nono6HbIX Guryp. [IpumeHsTs cBocTBa MOAOOHUS B MPAKTUYECKUX 33/Jayax. YMETh MPUBOJIUTH MPUMEPHI
oTOOHBIX (PUTYDP B OKPY’KAIOILIEM MUDE.

[Tonp30BaTbes TeOpEeMaMu O MPOU3BEICHUH OTPE3KOB XOPI, O MPOU3BEICHUN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPHUYECKUI M (PU3MUYECKHI CMBICI, MPUMEHSATh UX B
pElIeHNH TeOMEeTpUYECKUX M (pu3nueckux 3anad. [IpuMeHsTh cKalipHOE MPOU3BEACHHE BEKTOPOB IS
HAXOXJICHUS JUIUH U YTJIOB.

[Tonb30BaTbcs METOJOM KOOPAWMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIIEHUU TeOMETPUUYECKUX U
MPAKTUYECKHX 3aj1au.

Brnanets NOHATUSAMHU PAaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>)KHOCTH, JUIMHBI IyTH OKPYKHOCTH
U paMaHHOW MEphl yria, yMETh BBIYMCIATH IUIOMIAJh Kpyra M ero 4vacteil. IlpuMeHSTH momy4yeHHbIE
YMEHUS B MPAKTUYECKUX 3aauax.

HaxoauTte ocu (MM LEHTPBI) CUMMETPHH (QUTYp, TPUMEHSTH JIBUKCHUS TUIOCKOCTH B MPOCTEHIINX
cllydasx.

[IpuMeHsTh TMOJIyYeHHBbIE 3HAHUA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJETH JUIsl 3ajad
peaibHOM KH3HU U MPOBOAWTH COOTBETCTBYIOLIME BBIUMCICHHS C TPUMEHEHHEM TMOA00us U
TPUTOHOMETPHYECKUX (QYHKIHH (MOJB3YACH, TJe HEOOXOAUMO, KAIbKYISITOPOM).

TEMATHYECKOE IINITAHUPOBAHHUE

7 KJIACC
KoaundecTBo yacoB DJ1eKTPOHHbIE
Ne HaumenoBanue pa3aesioB u
n/n | Tem mporpamMmel Beero Konrpoasnubie IIpaktuyeckue (uudposbie)
padoThI padoThI o0pa3oBaTe/IbHbIC
pecypebl
[Ipocreiimue
| reoMeTpudeckue GUrypsl u 14 bubmuoreka [{OK
ux cBoiicTBa. 3mepenue https://m.edsoo.ru/7f415e2e
TreOMETPHUYECKUX BEJTMUUH
butmmoreka [IOK
2 TpeyrombHuxu 22 1 https://m.edsoo.ru/7f415e2e
3 [NapannensHbie MpsIMBIE, 14 1 bu6immoreka LIOK
CyMMa yTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Toomerpmoe 14 | BuGmiorera LLOK
p https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [NoBTOpeHue, 0000IICHNE 4 1 bubauoreka LIOK
3HAHUN https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 63 4 0
10 ITIPOI'PAMME
8 KNIACC
KoanuyecTBo 4acoB DJIeKTPOHHBIE
Ne HaumenoBanme pasgesoB u
0/n | Tem mporpamMmbr Beero Kourtpoasusie Ilpaktndyeckue (uudposbie)
padoThI padoThI o0pa3oBaTeJibHbIE
pecypcsl
. Bu6nuoreka IJOK
I Herbipéxyrotphiki 12 : https:/m.edsoo.ru/7f417¢18
2 Teopema ®aneca u Teopema o 15 1 bubmorexa [JOK




MPOTOPIIMOHATILHBIX OTPE3KaX,
MoT0OHBIE TPEYTONBHUKH

https://m.edsoo.ru/7f417¢18

ITmomans. Haxoxnenue

3 IO TPEYroJIbHUKOB U 14 1 Bubnunoreka [IOK
MHOTOYTOJIBHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Inomwaau nogoOHBIX GUryp

4 Teopema [Mudaropa u Havana 10 1 bubnuoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
YTIIbI B OKPYKHOCTH.

, |Pmemenomame | Bumorera LOK

pexy ) https://m.edsoo.ru/7f417e18
KacarenbHbie K OKpYKHOCTH.
Kacanue okpyxHocTel

6 IToBTOpEHME, 0000MICHIE 4 1 bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/7f417e18

OBLIEE KOJIMYECTBO YACOB 68 6 0

I10 [TPOI'PAMME

9 KJIACC
KonuuyecTBo yacoB DJIeKTPOHHbIE

Ne HaumeHoBaHme pa3aesioB u

n/n | Tem mporpammbi Beero Konrpoabusie  Ilpakruyeckue (uuppoBbie)

padoThI padoThI o0pa3oBaTeJIbHbIC
pecypcsl

1 &iﬁ’;ﬁi‘lﬁiﬁiﬁpwm 16 1 bubsmorexa HOK

) https://m.edsoo.ru/7f41al2c
PewieHne TpeyrojibHUKOB
2| Morpseomme coomomonns |10 | BuGmmorera LIOK
P https://m.edsoo.ru/7f41al2c
B OKPYKHOCTH
Bu6nuoreka IJOK

3 BexTopet 12 1 https://m.edsoo.ru/7f41al2c

4 JexkapToBbl KOOPAUHATHI HA 9 1 Bbubnuorexa LIOK
ITIOCKOCTH https://m.edsoo.ru/7f41al2c

IIpaBunbHBIE
| g Bumorera LOK
Py tan https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue
TUIOIIAACH
bubmuoreka LIOK

6 JBIDKeHH 1LI0CKOCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHue, 00o0IICHNE, 7 ) bubmuoreka IIOK
cUCTEMAaTHU3aLMs 3SHAHUN https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB 63 6 0

10 ITPOI'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Koxn . "
DOBEDSIEMOro IIpoBepsieMble IpeAMETHBIE Pe3y/JbTAThHI 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
poBep NPOrpaMMBbI OCHOBHOI0 0011ero 00pa3oBaHust
pe3yJabTarTa
6 l'eomeTpus




Pacno3naBaTh M3ydeHHBIC reOMETpHUYECKUE (DUTYPHI, OMPEACIATh UX B3aHMMHOE PACIOJIOKEHUE,
n300paaTh TeOMETpUYecKrue (PUTYpPBI, BBITOIHATH YEPTEKH MO YCIOBHIO 3amadd. M3Mepsarsb

6.1 JUHEHHbIE W YTJIOBblE BeMWYMHBI. Pemmarh 3amaun Ha BBIYMCIEHUE [UIMH OTPE3KOB M BEIWYHH
yTJIOB
6.2 Henate rpyOyl0 OLICHKY JIHMHEWHBIX W YIJIOBBIX BEIWYHH MPEJMETOB B PEaNbHOW KH3HH,
) pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nuyaTs pa3Mepsl 3TUX 00BEKTOB IO MOPSAKY BEITHUUHBI
6.3 CTpouTh YepTeKH K T€OMETPUUYECKHUM 3aa4aM
6.4 [Tonp30BaThCs MpHU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, MCIONb30BAaTh NMPU3HAKW U CBOMICTBa
) paBHOOEPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUH 33134
6.5 [IpoBOANTE JTOTMYECKUE PACCYKAECHUS C HCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM
6.6 HOJ‘ILSO.].SaTL(i}I MpU3HAKaMH PABEHCTBA NMPSAMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEIEHHOMN K TUIIOTEHY3€ MPSMOYTOIBHOTO TPEYTOIBHIKA, B PEIIEHUN TEOMETPHUECKUX 3a/1a9
OmnpenensTe MapajuleIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU CEKyIlasl.
6.7 Onpenenars MapauieIbHOCTh TPSIMBIX C TIOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYECK ONHOMH
OpsIMO 10 TOYEK APYTrOH MpsIMOU
6.8 Pematp 3amaun Ha KieT4aToii Oymare
[IpoBoauTh BBIYUCICHUS W HAaXOQUTh YHCIOBbIE W OYKBEHHBIE 3HA4YCHHS YIJIOB B
6.9 FeOMETPUYECKUX 33]]a4ax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYT'OJIbHUKOB,
' CBOWCTB YIJIOB, 0Opa30BaHHBIX MpPH IEPECEUEHUH IBYX MapajUIeIbHBIX MNPSMBIX CEKYIICH.
Pematp nmpakTrueckre 3aa9u Ha HAX0XKIEHUE YTIIOB
6.10 Bnagers TOHATHEM TEOMETPHYECKOT0 MECTa TOUEK. YMeTh omnpenensith OUCCEKTpUCY yIiia U
CepeIUHHBIN MEePIeHIUKYIISP K OTPE3KY KaK TeOMETPHIECKHE MECTa TOUEK
6.11 QopMyIHpoBaTh ONpEAeNeHUs] OKPYXHOCTH M Kpyra, XOpAsl W JOuaMeTpa OKpPYKHOCTH,
) [0JIb30BAThCSl UX CBOMCTBAMHU. ¥ METh IPUMEHSTh 3TH CBOMCTBA MIPHU PELICHUH 3a1a4
Bragets moHATHEM OMHMCAaHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ IEeHTD.
6.12 [Tonw3oBaTeCcs GakTaMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA MEPECceKaroTcsi B OJHON
TOYKE, U O TOM, UYTO CEepPEeIUHHbIE MEPIEHANKYIAPEl K CTOPOHAM TPEYTOJbHUKA ITEPECeKal0TCs B
OJIHOHM TOYKE
6.13 Brnagers  monsiTuEM KacaTeJanOﬁ K OKPYXKHOCTH,  NOIB30BATHCH TEOpeMod 0
MIEPIICHIUKYIIPHOCTH KacaTeNbHOHN U pafinyca, IpOBEAEHHOTO K TOUYKE KacaHUs
6.14 [Tomb30BaThCS MPOCTEUIINMH T€OMETPHYECKUMHI HEPABEHCTBAMHU, TTOHUMATh WX MPAKTUYECKHIA
CMBICTT
6.15 [IpoBOMTE OCHOBHBIE TEOMETPHUIECKHE TTOCTPOSHHS C TTIOMOIIBIO IUPKYJIIS U INHEHKH
8 KUIIACC
Kon . .
npoBepsieMoro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
NMporpaMMbl OCHOBHOIO 00111ero 00pa30BaHus
pe3yJbTaTa
6 I'eomeTpus
6.1 PaC£I03HaBaTI> OCHOBHBIC BHJIBI UYETHIPEXYTOJNHLHUKOB, WX JJIEMEHTHI, TIOJNB30BAThCA MX
CBOMCTBaMU MY PEUICHUH T€OMETPUIECKHX 33124
6.2 [IpumeHaTs cBOWCTBAa TOYKHM TMEPECEYeHHMs MEAMaH TPEYrojbHHKa (LIEHTpa Macc) B PELICHUH
3amaq
Bragetrs moHsTHEM CpeqHE JMHWM TPEYTrOJbHUKA W Tpamelyy, MPUMEHSATh MX CBOMCTBA MpH
6.3 peuieHuu reomerpuueckux 3amad. [lomb3oBaThes Teopemoit dameca u  Teopemoir 0
MPONOPLUOHANBHBIX OTPE3KaX, MPUMEHSTh UX JJIsl pellieHUs NPAKTUIECKUX 3a/1a4
6.4 [TpuMeHsITh NpU3HAKH OI00HS TPEYTOJIBLHUKOB B PEILICHUH T'€OMETPUUECKUX 3314
[lonw3oBatecst Teopemoit lludaropa s pemieHuss TeOMETPUYECKUX M MPAKTUYECKUX 3ajad.
6.5 CrpouTh MaTeMaTHYECKYI0 MOJIEb B MPAKTUYECKUX 3a/1a9aX, CAMOCTOSTENBHO JIENaTh YepPTEX U
HaXOJHUTh COOTBETCTBYIOIIHE JUTUHBI
6.6 Brnagers moHATHAMH CHHYyCa, KOCHHyCa W TaHIEHCAa OCTPOTO YIila MpPSMOYTOJIBLHOTO
TpeyroiapHuKa. [101630BaThCs 3TUMHU MOHATHSIMHE JUTS PEIIEHHUS MPAKTHIECKHUX 33124
6.7 Boeruncnsate (pa3inuyHBIMHA CHOCO0aMHM) TUIOMIAAb TPEYTOJIbHHMKA M IUIOMIAJAA MHOTOYTOJBHBIX




¢uryp (monp3ysch, TAe HEOOXOAMMO, KAIBKYISTOpOM). [IpHMEHSTH MONyueHHbIE YMEHHS B
IIPaKTUYECKUX 3afiadax

6.8

6.9

Bragetrs mOHATHSAME BIOHCAHHOTO M IEHTPAIBHOTO yTia, MCIIOJb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexmay XopJaamu (CeKYIIMMH) U YTIie MeXKAY KacaTeIbHONW U XOpION MPH PelIeHUH
FCOMETPUYECKHUX 3a7a4

Bnamerp mOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHHKA, TPUMEHSTh CBOMCTBA OIMCAHHOIO
YeTHIPEXYTOJIbHUKA MPU PEIICHUH 3a1a4

6.10

[IpuMeHATh TOMYYCHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMaTHUYCCKHE MOJICNU JIJIs 33134
pCaNIbHOM JKWU3HU W TIPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS C NPUMEHCHHEM MOI00Us U
TPUTOHOMETPHH (TIONB3YSACH, T HEOOXOIUMO, KaIbKYISITOPOM)

9 KJIACC

Kon
NPOBEPSIEMOI0
pe3yJbTara

6

6.1

IIpoBepsieMble peAMeETHBIE Pe3y/JIbTAThHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbI OCHOBHOI0 00111ero 00pa30BaHus

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKLUHMH OCTPBIX YIJIOB, HAXOOUTH C MX IOMOLIBIO Pa3IUYHBIC
3JIEMEHTHl MPAMOYTOJIBHOTO TPEYTOJIbHUKA («pELICHHE MPSIMOYTOJbHBIX TPEYTOJIBHUKOBY).
HaxonuTs (c MOMOIIBIO KABKYJSITOPA) [UIMHBI U YTIIBI I HETAOJUYHBIX 3HAYCHUH

6.2

Ilonp30BaThCA (I)OpMYHaMI/I IMPpUBEACHHUA U OCHOBHBIM TPUTOHOMETPHUYCCKHUM TOXKIACCTBOM I
HaXO0XACHUA COOTHOIICHUM MCKAY TPUT'OHOMETPUYCCKUMU BEJIMUNHAMU

6.3

6.4

Wcnonp3oBaTh TCOPEMBI CHHYCOB MW KOCHHYCOB [Jid HaXOXIACHHUA PA3JIMYHBIX 3JICMCHTOB
TPEYroJNIbHUKA («pEeIICHHE TPEYTOJbHUKOBY»), MPHUMEHATh MX MPH PEIICHUH TeOMETPUYECKHX
3amaq

Brnagets moHsTHAMHE ITpeoOpa3oBaHus OO0, COOTBETCTBEHHBIX AIIEMEHTOB MOMOOHBIX (QUTYD.
[Tonw3oBaTecst CBOMCTBaMHM MOAOOWS TPOHM3BONBHBIX (UTYpP, YMETh BBIYHCIATH JUIMHBL U
HAXOIUTh YIIbl Y MOJA00HBIX (uryp. [IpuMeHsTh cBoiicTBa MOJOOMS B MPAKTHUECKUX 3a]adax.
YMeTh NPUBOANUTH IPUMEPHI MOAOOHBIX (PUTYpP B OKPY’KAFOLIEM MUPE

6.5

6.6

ITonp30BaTECA TEOPEMAMH O IPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUN OTPE3KOB CEKYILUX,
0 KBaJipaTe KacaTelbHON

[Tonb30BaThCsl BEKTOpaMHu, IOHUMATh X T€OMETPUYECKUN U (PU3NIECKUN CMBICI, IPUMEHSITh UX
B pEIICHHHM T'e€OMETPHUYECKHX U (U3INUECKUX 3agad. [IpUMEHATh CKalIIpHOE NpPOU3BEICHUE
BEKTOPOB JJIs1 HAXOKJEHHUSI JUIMH U YIJIOB

6.7

ITons30BaThCSA METOJOM KOOpAWHAT Ha IJIOCKOCTH, IPUMEHATH €TI0 B PCHICHUU I'€COMETPUYCCKUX
" IPAKTUYCCKUX 3a1a4

6.8

6.9

6.10

Brnagerp mNOHATHAMH TPaBUIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPY)XHOCTH, JUIMHBI JYTH
OKPYKHOCTH W paJMaHHOM MeEphl yIia, yMeThb BBIYHCIATH IUIOLIAAb Kpyra M €ro vacrtel.
[IprMeHsTh NOTyYeHHbIE YMEHUS B TPAKTUUYECKUX 3a7adax

HaxonuTs ocu uiau ueHTpsl CUMMETPUH GUryp, IPUMEHSTH IBHXKEHUS INIOCKOCTH B MPOCTEHIINX
cIydasx

[IpumeHaTh Mody4YeHHblEe 3HAHHSA Ha MPAKTHKE — CTPOUTh MaTeMaTHUYECKHe MOJENW IS 3a/1ad
peaNbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHHEM Moao0us u
TPUTOHOMETPUYECKUX (QYHKLUH (I0IB3YSACH, I'1le HE00X0AUMO, KAJIBKYIISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kox IIpoBepsieMblii 3J1eMEHT CO/IEPAKAHUS

6 | I'eomerpust

Hauanbenele nmonsTus reomerpuu. Touka, npsiMas, OTPE30K, Jyd. Yros. Buuel yrioB. BepTukanbHble u

6.1 CMCIKHBIC YTJIBIL. BI/ICCGKTpI/Ica yria. .HOMaHaH, MHOT'OYTOJIbHUK. HapaJ'IJ'ICJ'II)HOCTB U NCPpHCHAUKYJIAPHOCTD

MMPAMBIX

6.2 Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCeBO cumMMmeTpuu. [IpuMepbl CUMMETpUH B OKpYKaroleM




MHUpe
63 OCH“OBHLIC MOCTPOCHUS C IOMOIIBIO IUPKYINA U TUHeHku. TpeyronsHuk. BeicoTa, Mequana, OuccekTpuca, ux
CBOMCTBa
6.4 PaBHOOenpeHHBIN M PaBHOCTOPOHHHI TPEYroNbHUKH. HepaBeHCTBO TpeyrojibHHUKa
6.5 CaoiicTBa M MPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBA TPEYTOJLHUKOB
6.6  CBolicTBa M IPU3HAKU NapaJuIeTbHBIX NPsAMbIX. CyMMa yIIIoB TpeyrojibHUKa. BHENHIE yriibl TpeyrojabHUKa
[TpssmMoyroneHBI TpeyronbHUK. CBOMCTBO MeOMaHBl MPSMOYTOJIBHOTO TPEYTrOJIbHUKA, MPOBEAEHHOW K
6.7 runotenyse. [IpuzHaku paBeHCTBA IPSAMOYTOIBHBIX TPEYTONBHUKOB. [IpAMOYTONBHBIN TPEYTONBHUK C YTIIOM
B 30°
6.8 HepaBenctBa B reomMeTpuu: HEpaBEHCTBO TPEYroJbHHKA, HEPABEHCTBO O MJHMHE JIOMAHOW, Teopema o
OosplIeM yriie ¥ 0onblIel CTOpOHE TpeyronbHuKa. [lepneHIuKysip 1 HaKIOHHAs
6.9 T'eomerpruueckoe MecTo TOuYeK. buccekTpruca yriia U CEpelIUHHBIA MEPHEHAMKYISP K OTPE3Ky Kak
reOMETPUUECKHE MECTa TOUEK
6.10 OKpy>XHOCTb U KpYT, XOpAa M AWAMETP, UX CBOMCTBA. B3amMHOE pacnonoxeHHe OKPYKHOCTU U NPSIMOIL.
KacarenbHas U cekyiast K OKpyKHOCTH
6.11 = OxpyXHOCTB, BIMCaHHAs B yroj. BnucanHas u onucanHasi OKPY>KHOCTH TPEYTrOJIbHUKA
8 KUVIACC
Kox IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA
6 | 'eomerpust
6.1 | Yerwsipéxyronpuuku. [lapamnensorpamMmm, ero Npu3HaKu U CBOWCTBA
6.2  IIpsiMOyroibHUK, pOMO, KBaApaT, MX MPU3HAKH U CBOMCTBA
6.3  Tpamenwms, paBHOOOKas Tparnenysl, e€ cBoiicTBa u npu3Haky. [IpsMoyronsHas Tpaneuus
6.4 Meron yaBoenus: meauansl. LlentpanpHas cummerpus. Teopema Daneca U TeopemMa O IPOMOPLHOHATIBHBIX
OTpe3Kax
6.5 | CpenHue JIMHUY TpeyrojbHUKA U Tpanenuu. LlenTp Macc TpeyroiabHHUKa
6.6 [Monobue TpeyrodbHUKOB, Kod(h¢uuueHT mnoxodus. [lpusHaku mnonoOus TpeyronbHHKOB. [IpumeneHue
1oJ00UsI TPY PElICHNH NPAKTHUECKUX 3a/1a4
6.7  ®opmynbl Ui TUIONMIAIU TPEYroJIbHHUKA, TTapajuIeIorpaMMa, poM0Oa U Tparen
6.8  CaoiicTpa momaneii reomerpuyeckux Gpuryp. OTHOIIEHKE MIIONIAIeH MOJOOHBIX QHUTYD
6.9  Beruncienue mionanei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 | Teopema Iludaropa. [Ipumenenue Teopemsl [Indaropa mpu penieHuN MPaKTHISCKUX 3124
611 CuHyC, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJILHOTO TpeyronbHuka. OCHOBHOE TPUTOHOMETPUYECKOE
' ToxAecTBO. Tpuronomerpudeckue GyHkmu yriaos B 30°, 45° u 60°
6.12 | BriucaHHbIE M HEHTPAJIbHbIE YIJIbI, YTOJI MEXKIY KacaTeIbHOW M XOPJIOH. YTIIbl MEKAY XOPAaMH U CEKYILIUMHU
6.13 | BrincanHbIe U ONMCAaHHBIC YEeTHIPEXYTONBHUKH
6.14 BsaunmHoe pacnonoxeHue AByx OKpykHocTed. Kacanue okpyxHocrteil. OOmme KacaTenbHbIE K JBYM
OKPY>KHOCTSIM
9 KJIACC
Kox IIpoBepsieMblii 3J1eMEHT CO/IEPAKAHUS
6 | I'eomerpust
6.1 Cunyc, xocunyc, tanrerc yrioB ot 0 mo 180°. OcHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO. DOPMYIbI
NIPUBEACHUS
6.2 Pemienne TpeyronbHuKoB. TeopemMa KOCMHYCOB M TEOpEMa CHUHYCOB. PellleHHe NpakTU4eCKUX 3a1ad ¢
UCIOJIb30BaHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 | IIpeoOpazoBanue momodus. [logodue coOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema o NMPOM3BE/ICHMH OTPE3KOB XOPJI, TEOPEMBI O MPOM3BEACHHH OTPE3KOB CEKYLIMX, TEOpeMa O
KBaJpaTe KacaTeIbHOM
6.5 Bekrop, anuHa (MOAyNib) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, IPOTHUBOIOIOKHO HalpaBlieHHbIE BEKTOPHI,
KOJUIMHEApHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALlMH HaJl BEKTOpaMu. PaznokeHue BeKTOpa 0 IByM




HCKOJJIMHCAPHBIM BEKTOpaM

6.6  Koopaunatsl Bektopa. CKaJsipHOE IPOU3BEJCHNE BEKTOPOB, MIPUMEHEHHUE ISl HAXOXKICHHS JJTUH U YIIIOB

6.7 JexapToBbl KOOPAWHATHI HA TUIOCKOCTH. YpaBHEHHUS MPSMOM M OKPY)KHOCTH B KOOpAMHATAX, IepeceuecHUe
OKPY>KHOCTEH U MpsIMbIX. MeTOA KOOPAMHAT U €ro MPUMEHEHUE

6.8 | IIpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 [iuHa okpyxHOCTH. ['pagycHast v paguaHHas Mepa yria, BBIYHCICHUE JUIMH IyT OKPY>KHOCTEH

6.10 I[Inmomans Kpyra, CEKTOpa, CErMEHTa

6.11 JIBYDKEHMS TJIOCKOCTH M BHYTPEHHUE cuMMeTpun (uryp (3jeMeHTapHble MmpeacTaBicHus). [lapainensHblid

nepenoc. [ToBopor




ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Koa
MPOBEPSIEMOT0
TpeOdoBaHMs

IIpoBepsieMble TpeGOBaAHNS K MPEeAMETHBIM Pe3yJbTATAM 0CBOEHHUSI 0CHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011Iero oopa3oBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, MOJAMHOXKECTBO, ONEPallUd HaJ MHOXECTBAMU;
YMEHHE ONepHpOBaTh MOHATHUAMHU: Tpad, CBA3HBIN Tpad, HEepeBO, IUKI, NMPUMEHATH WX IMPHU
PEIICHUH 3a]]a4; YMEHHUE HCIOIb30BaTh rpauueckoe MpeacTaBICHHEe MHOXKECTB IS OMUCAHUSI
pCaNBHBIX TPOIIECCOB U SIBICHHM, IPH PEIICHUM 3a]1a4 U3 JPYTUX YYCOHBIX MPEAMETOB

YMenue OIICPpUPOBATH IMOHATUAMU: OMPCACICHUEC, AKCHMOMA, TCOpEMaA, A0Ka3aTCILCTBO, YMCHHC
pacrio3HaBaTb MCTHHHBIC W JIOKHBIC BBICKA3bIBaHUA, IPHUBOJUTH IMPUMEPBI U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBaAHUA U OTPHUIIAHUSA BBICKA3BbIBAaHHI

YMeHue onepupoBarh MOHATHSMHU: HATYPalIbHOE YHCIIO0, IPOCTOE U COCTABHOE YHCIIO, AETUMOCTh
HaTypaJlbHBIX YHCEN, NIPU3HAKH ACTUMOCTH, LIEJIOE YUCIIO, MOAYJIb YUCIa, OOBIKHOBEHHAs! ApOOh
U JiecsITUYHasi ApoOb, CTAHAAPTHBIA BUJ YHCIa, pAllMOHAIBHOE YHCIO, UPPALMOHAIBLHOE YHUCIIO,
apuMeTHIEeCKUN KBaIpaTHBII KOPEHb, YMEHHUE BBIIOIHITH ACHCTBHS C YUCIAMHU, CPABHUBATD U
YIOPAOOYMBATE YHUCIA, MPEACTABIATH YMCIA HAa KOOPAMHATHON IPSIMOW, OKPYIJISITH YHCIA;
yMEHHUE JeNaTh MPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHHH

YMeHne omepupoBaTh TOHSATHSMH: CTENEHb C IelbIM IOKas3areneM, apupMeTHIecKui
KBaJpaTHBI KOpEHb, MHOTOWIECH, anredpanyeckas IpoOb, TOXKIECCTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHOW cTemeHd OOJbIlle EIWHHLBI, YMEHHE BBIIOJIHATH pPacd€Tel Mo (opmyiam,
npeoOpa3oBaHus LENbIX, APOOHO-PAlMOHATBHBIX BBIPAXKCHUH M BBIPAKCHUH C KOPHAMH,
pa3noxeHHe MHOTOWIeHAa Ha MHOXMTEIHM, B TOM YHCJIE C UCIOJIb30BaHHEM (HOpMyIs pa3HOCTH
KBaJpaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHHe onepupoBaTh IOHATHSMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOM IEPEMEHHOM,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON; YMEHHE PelaTh JIMHENHbBIE U KBaJpaTHbIC
yYpaBHEHHUs1, JpOOHO-pAIOHANIbHBIE YPAaBHEHUS C OJHOM NEpEMEHHOH, CUCTEMBI JIBYX JTHHEHHBIX
ypaBHEHU, JUHEWHbIE HEPAaBEHCTBA M HX CHUCTEMBI, KBaJpaTHbIE M JPOOHO-paIlOHATbHbBIE
HEPABEHCTBA C OJHOI MEPEMEHHOM, B TOM YHCIIE IIPH PEIICHUH 3a7ad U3 JPYIHX MPEeIMETOB H
MPAKTUYECKUX 337ad4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO TPAMYI0 U KOOPAMHATHYIO
TUIOCKOCTb JUISI U300paKeHUsI pEellicHHH YpaBHEHWH, HEPABEHCTB U CHCTEM

YMeHue onepupoBath MOHATUSME: (QYHKIMS, rpaduK GYHKIUHN, HYIH (YHKIUH, TPOMEKYTKU
3HAKOIOCTOSHCTBA, POMEKYTKH BO3pacTaHUs, YObIBaHHs, HANOOJIbIIIEE 1 HAUMEHbBIIIEe 3HAYCHUST
(GYHKIMU; YMEHHE ONIepUpPOBATh MOHATUSMHU: TIPsIMasi IIPOIOPIHOHAIBHOCTD, JINHEHHAS QyHKINS,
KBazpaTuuHas (yHKOUS, oOpaTHas NPONOPLUHOHATBHOCTh, MNapadoia, TrUrepOosa; yMeHHe
CTpOUTh TrpaduKu (YHKIMHA, UCIOIL30BaTh TPAQUKH JJIs ONPEACICHHUsS CBOWCTB NPOIECCOB U
3aBUCHMOCTEH, JUIsl PelIeHHs 3a]a4d U3 APYTUX y4eOHBIX MPEAMETOB M peabHON KHU3HU; YMEHUE
BBIpaXAaTh (popMyJIlaMH 3aBHCUMOCTH MEKIY BEITMINHAMU

YMeHHue onepupoBaTh MOHSATHIME: TOCIEIOBATEILHOCT, apu(MeTndyeckas U reoMeTpudecKas
MPOrPECCUH; YMEHHE HCII0JIb30BaTh CBOWMCTBA IOCJCIOBATEILHOCTEH, (OPMYJIBI CYMMBbI H
00IIero wWieHa MpHW PENICHWH 3a1ad, B TOM YHCIE 3a7ad W3 JPYTUX YIEOHBIX MPEAMETOB U
peasbHOM KU3HU

VYMmenune peuiaTth 3aja4r pa3sHBIX THUIIOB (B TOM YMCJI€ Ha HPOUECHTHI, JOJHX U 4aCTU, ABHUKCHHC,
pa60Ty, LCHY TOBApOB U CTOUMOCTL IMOKYIOK U YCIYT, HAJIOT'U, 3ada4u U3 obOmactu yapaBJICHUSA
JIMYHBIMU ¥ CEMEHHBIMU Q)HHchaMI/I); YMEHHE COCTaBJIATH BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA
U CHUCTEMBI II0 YCJIOBHIO 3aJadd, MCCJICAOBATH IIOJYYCHHOEC PCEIICHUEC U OLCHUBATH
HpaB,Z[OHO,I[06HOCTB IMNOJIYUCHHBIX pC3yJIbTATOB

YMeHue omnepupoBaTh MOHATUSAMH: (QUrypa, TOUYKa, OTPE30K, MpsAMas, Jy4, JIOMaHas, YTol,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOCAPEHHBII W  PaBHOCTOPOHHUH  TPEYrOJbHHKH,
NpSMOYTOJILHBIA ~ TPEYyrodbHHWK, MeJHaHa, OWCCeKTpUCa ¥  BBICOTA  TPEYroJbHHKA,
YeThIPEXYTOIbHUK, MapajljIesorpaMM, poMO, IPIMOYIOJIBHUK, KBaapat, Tpaneuus; OKpy>KHOCTb,
KpYT, KacaTejbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypamH; yMEHHE pellaTh 3aaud, B
TOM YHCJIE U3 [IOBCEJAHEBHOMN XM3HU, HA HAXOXKJCHUE F€OMETPUUECKUX BEJIMUMH C IIPUMEHEHHEM
M3y4YEeHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHHe ~ omepupoBaTh  TOHSATHAMHU: PAaBEHCTBO  (UTYp, PAaBEHCTBO  TPEYrOJHHHUKOB;
MapajuIeTbHOCTh W TMEePHEHANWKYISIPHOCTh TMPSAMBIX, YTOJ MEXAY NPSMBIMH, MEPIEHIUKYISD,




HaKJIOHHAs, MPOEKIHUs, Mmojodue (uryp, mojgo0HbIE TPEYrOJEHUKH, CUMMETPHUS OTHOCUTEIHLHO
TOYKH W TPAMOI; YMEHHE paclo3HaBaTh pABEHCTBO, CHMMETPHIO W Togodue Quryp,
MapaJuIeTFHOCTh U MEPICHINKYISIPHOCTH MPSAMBIX B OKPYKAIOIIIEM MHUpE

11

YMenue onepupoBaTh MOHATHSIMHA: JUIMHA, PACCTOSHHE, Yroll (BeJIHMYrWHA YyTiia, CHHYC M KOCHHYC
yria TpeyroJibHWKa), IUIOIIAah; YMCHHE OICHUBATh pa3Mephbl INPEAMETOB U OOBEKTOB B
OKpPY)KAIOIEM MHUpPE; YMECHUE MPUMEHATh (POPMYIIBI MEpUMETpa U IUIOMIA I MHOTOYTOJIBHUKOB,
JUTMHBI OKPY>KHOCTH ¥ TUIOIIATH Kpyra, o0bemMa MpsSMOYTOJIBHOTO IMapalieNienuneia; YMEeHHe
MIPUMEHATh TPHU3HAKKH DPABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHHKA,
teopemy Iludaropa, TpPUroHOMETPUYECKUE COOTHOIICHUS JIJIS BBIYMCICHUS JUIMH, PACCTOSHUH,
TIOMIa e

12

13

14

15

16

YMmenune nzo0paxarhb mIocKue GUrypsl U UX KOMOMHALMH, IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH,
C TOMOIIBI0 YEPTEXHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IIO TEKCTOBOMY HIIU
CHUMBOJIbHOMY OITMCAHHIO

YMeHne omepupoBaTh MOHATHAMU: IMPSIMOYIOJIbHAsI CHUCTeMa KOOPAMHAT; KOOPIMHATHI TOYKH,
BEKTOP, CyMMa BEKTOPOB, TPOU3BEICHIE BEKTOpa HA YUCIIO, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE UCIIOJIb30BaTh BEKTOPHl U KOOPAMHATHI AJISl IPEACTABICHHS JaHHBIX U PEICHUs 3a1a4, B
TOM YHCJIE U3 APYTUX YUEOHBIX MPEIMETOB U PEATbHON JKU3HU

VYMeHHe oneprpoBaTh MOHATHSIMHU: CTOJIOMKOBBIC M KPYrOBBIE JWMArpaMMBbl, TaOIHIBI, CpeIHEe
apudmerndeckoe, MenuaHa, HanOOoJbIllee M HAUMEHBIIIee 3HAYCHHS, pa3Max YHCIOBOTO Habopa;
yMEHHUE W3BJIEKaTh, HHTEPIPETHPOBATh U MPeoOPa3oBhIBaTh MH(POPMAIUIO, MPEJCTABICHHYIO B
TaONHIax ¥ HA AUarpamMmax, OTPaKarollylo CBOWCTBA M XapaKTEPUCTHKU PEaTbHBIX IPOIECCOB U
SIBJICHUI; YMEHUE PACIIO3HABATh N3MEHUMBBIC BEJIMIMHBI B OKPYKAIOIIEM MUPE

YMeHune onepupoBaTh MOHATHSIMU: CITyYaiHBIN OMBIT (CIIyYalHBIA IKCIIEPUMEHT), SIIEMEHTAPHOE
coObITHE (PIIEMEHTApHBIA HWCXOA) CIyY4alHOr'O OMBITa, CIIy4alHOE COOBITHE, BEPOATHOCThH
COOBITHSI; yMEHHE HaXOJUTh BEPOATHOCTH CIYYaHBIX COOBITHH B OMBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE PeIlIaTh 3aJa4d METOAOM OPraHH30BaHHOIO mepedopa u ¢
WCTIONBb30BaHUEM IPAaBWJIa YMHOXEHHUS; YMEHHE OLICHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHH U
SBIICHUH, TIOHMMAaThb pOJIb MPAaKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHH B
OKpY’KarollleM MHUpE U B KU3HH; 3HAKOMCTBO C IIOHSITHEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEJI M €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

VYmenne BLI6I/IpaTL HOILXO,HSIH_II/Iﬁ H3y‘leHHLII>i MCTOJ IJId peIICHUA 3aavu, NPUBOJAUTH NPHUMEPHL
MaAaTEMAaTHYCCKHUX SaKOHOMepHOCTeﬁ B MPUPOJAC U KMU3HH, PACIIO3HABATH IPOSABJICHHUE 3aKOHOB
MAaT€MAaTHUKU B UCKYCCTBEC, OIIMCBIBATh OTACJIBbHBIC BEIIAIOINIUEC PE3YJIbTAThl, ITIOJIYYEHHBIC B XOIC
Pa3BUTUA MATECMATUKU KaK HAYKH, IPUBOAUTHL MNPUMEPBI MATEMATHUYCCKUX OTKpLITI/Iﬁ n ux
aBTOPOB B OTE€YECTBCHHOH 1 BCGMHpHOﬁ HUCTOpHH

IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHKE

Kon IIpoBepsieMblii 3JieMeHT coJepsKaHUsl

1 Uucna 1 BBIYUCIHEHUA

1.1 | HatypanpHsble u nieasle uncia. [IpusHaky 1eIMMOCTH LENBIX YUCET

1.2 OOBIKHOBEHHBIE H AECATHYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIE IEPHOANYECKHE IPOOH

1.3 | PanumonanbHble yncia. ApupmMeTndeckre onepaluy ¢ paiioHATbHBIMU YUCIAMH

1.4 [leiicTBuTenbHbIC Yncia. ApuMeTHUECKHE ONEPALUH C IEHCTBUTENLHBIMHI YHCIaMHU

1.5 | [Tpubnmx€HHble BRIYUCIEHS], TPABIJIA OKPYTJICHHUS, IPUKHUIKA U OIIEHKA PE3yJIbTaTa BHIYHCICHHUH
2 | Anrebpandeckre BbIpaKCHUS

2.1 | bykBeHHBIE BbIpa)XKeHH (BBIPAKEHUS C IEPEMEHHBIMH)

2.2 | Crenens ¢ nenbiM nokazareneM. CTeneHb ¢ pallnOHAILHEIM TToka3aTeaeM. CBOICTBA CTETICHU

2.3 | MHOrouseHsl

2.4  Anrebpandeckas ApoOb

25 ApudmeTrnueckuil KOpeHb HaTypajbHOH cTeneHu. JleicTBUs ¢ apudMeTHUECKUMU KOPHAMH HATypalbHOU

CTENEHU

3 | YpaBHEHUs U HEPABEHCTBA

3.1 | Lensie u qpoOHO-panioHabHbIe ypaBHEHUsI. CHCTEMBI U COBOKYITHOCTH YpaBHEHHUH

3.2 | LUenbie u apoOHO-panioHaIbHbIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 | Pemenne TeKCTOBBIX 3a/1a4




YucoBbie moCJICa0BAaTCIIBHOCTHU

4.1 | TlocmenoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUS MTOCIIE0BATEIBHOCTEH
4.2 | Apudmernyeckas ¥ reoMeTpudecKas nporpeccuu. Gopmysa CI0KHBIX MPOIICHTOB
5 OyHKIHUA
Oynkuuda, cnocodsl 3axannsa Gyakmun. ['paduk Gyakumu. O61acTe ompeneneHrs] ¥ MHOKECTBO 3HAYEHUI
5.1. | pynxkuuu. Hymu dyskuuu. [IpomexxyTkun 3HaKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcuMyMBbl 1 MUHUMYMBI QyHKIMU. HanOombiiee 1 HanMeHbllee 3HaYeHUE (YHKIIMHA HA IIPOMEKYTKE
6 | KoopauHaTsl Ha MPsIMOM M MJIOCKOCTH
6.1  KoopaunaTtHas npsmas
6.2 | JlekapTOBBI KOOPJAWHATHI HA MIIOCKOCTH
7 | I'eomeTpus
7.1 | 'eomerpudieckne GUTYPHI H UX CBOHCTBA
7.2 | TpeyronpHUK
7.3 | MHOroyroJapHUKH
7.4 | OKpYXHOCTb U KPYyT
7.5 | M3MepeHue reoMeTpuiecKUX BeTHYHH
7.6 | BekTopsl Ha TNIOCKOCTH
8 | BeposTHOCTH U CTAaTUCTHKA
8.1 | OmmcarenpHas CTATHCTHKA
8.2 | BeposATHOCTB
8.3 | KomOunaTopuka
8.4 | MHoxecTBa
8.5 | I'padur
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