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HOACHUTEJIBHASA 3AIINCKA

['eomMeTpusi Kak OJMH U3 OCHOBHBIX pAa3/AENIOB UIKOJBHOW MaTE€MaTHKH,
UMEIOINI CBOEH I1eNbi0 00eCIeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTyp, UX
OTHOUIEHMH M B3aUMHOE DPAaclHOJIO)KEHHE, ONHUPAETCd Ha  JIOTHYECKYIO,
J0Ka3aTenbHy0 JuHUI0. LleHHOCTh M3yueHHs reoMeTpUHM Ha YpOBHE OCHOBHOTO
oOurero o0Opa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOLIMNCA YYUTCS MPOBOJUTH
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUs, TOKA3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH
pacCykJIeHus «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii Lenpl0 W3ydeHUsT T€OMETPUHU SBISETCA HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEIIECHUU KaK MAaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3aJ]1ad,
BCTPEUAIOIIMXCA B pealbHOW Ku3HU. OOydaromuiicss [OJDKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAITH IUIOLIAAb 3€MEJIIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO KaOenss wiu Tpedyemble pa3Mephbl Tapaxa JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENbHAS JUHUS B W3YYEHUU T€OMETPUHU.
[Ipu pemeHnun 3amay NPAKTUYECKOTO XapaKTepa OOyYarOUIUMHCs YUYHUTCS CTPOUTH
MaT€MaTUYeCKUEe MOJEIU PEAIbHBIX JKU3HEHHBIX CHUTYalMi, MPOBOAUTH
BBIYMCIICHHS U OLICHUBATDH aJIEKBAaTHOCTH ITOJYYEHHOTO PE3YJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTUMH Yy4EeOHBIMU
MpeAMEeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACIICHNUS TEOMETPUUECKUX PUTYP
U TIOHATUH, IEMOHCTPUPOBATH NMPUMEHEHHUE TMOJIYUYCHHBIX YMEHUIl B (QU3UKEe U
TeXHMKE. OTH CBsi3W Haubojee spKO BUIHBI B Temax «BekrTops»,
«Tpuronomerpuueckue cooTHoleHus», «Meton koopauHat» U «Teopema
[Tudaropar.

VY4eOnpiii kypc «['eomeTpus» BKIIOUYACT CIEAYIOIINE OCHOBHBIC Pa3Iaeiibl
comepxkanusi: «['eomerpuueckue Gurypsl M UX CBOWcTBay, «U3mepenue
r€OMETPUYECKUX  BEJIMYUH», «JleKapTOBbI KOOpPAMHATHl Ha  IJIOCKOCTHY,
«BekTopsl», «JIBuxkenus miockoctn», «IIpeodpazoBanus mogo0us».

Ha u3yuenne ydeOHoro kypca «I'eomerpus» orBogutcs B 9 kinacce — 68
4yacoB (2 Jaca B HEJEINIO).



COILEPKXAHUE OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOpMyIIbI MPUBEACHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Peumienne mnpakTHUECKMX 3aJad C UCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [Tomobme COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mNpPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTEe KacaTeIIbHOM.

Bektop, anuHa  (MOIylb)  BEKTOpa,  COHAIPaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopnuHatel BekTopa. CKalsIpHOE IPOU3BENCHUE
BEKTOPOB, MPUMEHEHNE VISl HAXO0KICHUS JJIMH U YTJIOB.

JIexapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS NPSMOU U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NPAMBIX. MeTo KOOpAUHAT U €T0
IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKHK. JlnmuHa OKpyXHOCTH. ['pamycHas wu
paguaHHas Mepa yIia, BBIYMCIEHUE JUIMH Iyr OKpy»KHocTed. Ilmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (puryp (3jeMeHTapHbIe
npeactasienust). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«I'eomeTpus» XapaKTEPU3YHOTCH:

1) matpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHMSM  POCCHICKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW WIKOJIBI, K HCIOJIB30BAHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M T1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O005S3aHHOCTEN Ipa)k/IaHWHA U pean3aliu ero
OpaB, NPEICTaBICHHUEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPakJIaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIIEHUM MPAKTUUYECKUX 3a/1ad
MaTeMaTH4YeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BAaKHOCTH MaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHMHM BCEH JKHU3HM JUI YCHEIIHOW IMpodeccrnoHalbHOMI
JESTENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM WHIUBUTyJIbHOW TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTMYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEIICHUH, PacCyKICHUH, YMEHUIO BUICThH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpE/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOILI U
o0miecTBa, MOHUMAHUEM MAaTEeMaTHYeCKON HayKu Kak cdepbl uelIoBEYECKOM
JEATENBHOCTH, ATAllOB €€ Pa3sBUTHSA M 3HAYUMOCTH I PA3BUTHS LIMBWIM3ALMMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTypOW Kak CpeACTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM IMPOCTEUIIMMHU HAaBBIKAMH HCCIIEI0BATEIbCKON
NESTENbHOCTH;



6) ¢usnyeckoe BocnuTanue, GopmMupoBaHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJTYy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
30pOBbs, BEACHUS  3J0POBOrO  00pa3a  KU3HU  (370pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM HM  OTAbIXa, peryisipHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCUM, TPHU3HAHHEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpPUCHTAlMEN HA NMPUMECHEHHE MATEMAaTUYECKUX 3HAHUH TSI PEIICHUS 3a]1a4
B 00JIACTM COXPAaHHOCTH OKPYXAaIOIIeW Cpenbl, IUIAaHUPOBAHUS IOCTYIIKOB M
OIIEHKM KX BO3MOJKHBIX MOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJIBLHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanranusa K M3MEHSIOIIUMCS YCJOBHUSIM COUMAJIBHOA M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHMH, B TOM YHCIIE
(hopMynHpOBaTH UJIEU, TIOHSTHS, TUTIOTE3bl 00 0OBEKTAX U SBIICHUSIX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEN, TUIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIC pEIICHUS W JeHCTBUS, (OPMYJIHPOBATH W OICHHUBATh PHUCKH M
MOCJIeICTBUSA, (POPMHUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBare/bHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue a1edcTBUA:

e BBUBJISITh M XAPAKTEPHU30BATh CYILIECTBEHHBIE NMPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHATHSIMHU, (OpMyIUpOBaThH
ONPENICIICHUS]  TOHATUW, YCTaHABJIMBATH  CYIIECTBCHHBIA  IMPHU3HAK
KJaccuuKaIlMi, OCHOBaHUSA JIsi OOOOIICHUS M CpaBHEHUS, KPUTCPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH M  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpHUIATENIbHBIC, CAMHUYHBIC, YacTHBIE M OOIIue,
YCJIOBHBIE;



BBISIBIISIT ~ MaTEeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpedrsi B (akTaxX, [aHHBIX, HAONIOJEHUSAX W YTBEPKICHUSX,
npeaiaraTb KPUTSPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUSHHU 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIACHHM (TIPSIMBIC U OT
MPOTUBHOTO0), TPOBOIUTH CAMOCTOSATEIBLHO HECIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TIPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelIeHus y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOoJIee TOAXOMAIMNNA C YYETOM
CaMOCTOSATEITLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue JeHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUS,
(GbopMyIMpOBaTh BOMPOCHl, (PUKCUPYIOUIUE MPOTUBOpEUUE, MpodiieMy,
CaMOCTOATENIbHO YCTAaHaBIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Ty COOOI;
CaMOCTOATETHHO (POopMyIUpPOBaTH 00OOIIEHNS M BBIBOJBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOICHUSI, WCCJIEIO0BAHMSI, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IMpoOIecca, a TAKXKE BBIIBUTaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HU30BITOYHOCTh HMHGPOPMALMH, JTAHHBIX,
HEOOXOIMMBIX JJIsl PELICHHS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATDH
MH(GOPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU U WIUIFOCTPUPOBATH
peliaeMble 3aJaud  CXeMaMu, JuarpaMMaMmH, HWHOW rpadukoil u HX
KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMKU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUHUTENEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHl/IKaTl/IBHbIe YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LEISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUICHUs
3a71a91, KOMMEHTHPOBATH MOJTYUYCHHBIN pe3ysIbTar;

B X0JIe 00CY>KJICHHSI 3a1aBaTh BOTPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, PEIIaeMol 3a/au, BHICKAa3bIBaTh UCH, HAICIICHHBIE HA TIOWCK
pEIICHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHajiora, OOHApPYKMWBAaTh PAa3IMUUE W CXOJCTBO IO3WIUH, B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEICTABIIATh pe3yNbTaThl  pEUICHUS 3a/1a4H, HKCIIEPUMEHTA,
MCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEILHO BHIOMPATH (hOpPMAT BHICTYILICHUS
C y4€TOM 3aj1a4 MIPE3CHTAIMHA U OCOOCHHOCTEH ayAUTOPHH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMaHJHOW ¥ WHIUBUTY AIbBHON
pabOThI IPU PENICHUH YICOHBIX MAaTeMaTHIECKUX 3a1a4;

MPUHUMATh 11€]b COBMECTHOM AESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboOThHI, pachpeneisTh BUIbI padOT, JJTOroBapuUBaThCH,
o0Cy»IaTh MPOLIECC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

y4acTBOBaTh B TPYyNmHoBBIX ¢Gopmax paboTel (0OCyXkaeHus, oOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHPOBAaTH CBOWU JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOIMUU MPOMYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTUBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, QJITOPUTM peIIeHUs 3aAauu (WU €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh M KOPPEKTUPOBATH
BapUaHThI pEUIEHUH ¢ Y4ETOM HOBOW MH(MOpMAIUK.

CaMOKOHTpOJIb, 3MOHI/IOHaJIbHLIﬁ HHTCEJJICKT:

BIAJCTh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
pelIeHns MaTEMaTUYECKOM 3a1a4u;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PEIICHUN 33/1a4H,
BHOCHUTH KOPPEKTHUBBHI B JACSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIIBHOCTH MOCTABICHHOMN LIENHU U
YCIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHKCHUS WM HEIOCTHIXKECHUS eI,
HAXOJIUTh OIMMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYUYUT CIIEIYIOIINE
MpeIMETHBIEC PEe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAaXOIUTh C HUX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJIbHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaIBKYJISTOPA) ITHHBI
Y YTJIBI 17151 HeTaOJIMYHBIX 3HAYCHUH.

[Tonb30Batbes popmysaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM JIJII HAXOJICHHUSI COOTHOIICHUN MEXAy TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJISi HAXOKJCHHS Pa3IMuHbIX
AJIIEMEHTOB TPEYroJIbHUKA («pELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX MpHU
pEIICHUH TeOMETPUUECKHX 3a/1ay.

Bnagere moHsTHSIMH — mpeoOpa3oBaHHsS — MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MO00HBIX (uryp. [lonbp3oBaThest cBOWCTBAMHU MOI00US TPOU3BOIBHBIX
¢buryp, yMeTb BBIUMCIATH HJUHBI W HAXOAWUTHh YTABl y TOJOOHBIX QUryp.
[IpumeHsTh cBOiCTBa MOAOOMS B MPAKTHUECKUX 3a7adyax. YMEThb NPUBOIUTH
MpUMEPBI TOJ0OHBIX QUTYP B OKPYIKAIOILIEM MUpE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEJIEHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCS BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA U (U3MUECKHI
CMBICJI, TPUMEHATh MX B pPEHICHHWH TeOMETPHUECKUX U (U3NYECKUX 3ajad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKICHUS IJTUH U YTJIOB.

[Tonb30BaTbCss METOJOM KOOPAMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1aY.

Bnagers MOHATHAMU TPaBUIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI AYTH OKPY>KHOCTH U PaJMaHHON MEpbI yria, YMETh BBIYHCIATH IUIOIIAIb
Kpyra u ero yacteil. [I[puMeHsTh nosiy4eHHble yMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSTh JIBHKECHMS
IJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpyMeHsTh MONydYeHHbIE 3HAHUA HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUe
MOJIEH JJIs 3a/1a4 peabHON KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIUHUCICHHUS
C NPUMEHEHHEM TMOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YACh, Ie
HEO00XO0JIUMO, KATbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC

KoanuecTBo yacos JIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM uudposbie
p P
n/n MporpamMMebI Beero Kontpoanueie MpaxTuyeckue o0pa3zoBaTeJbHbIEPECYPC
padoThI padoTbI Bl
bu6mmoreka [IOK
1 B 16
CKTOPH https://m.edsoo.ru/7f41al2¢c
) JlexapToBbl KOOPAUHATBI HA IIJIOCKOCTH 10 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41al2¢
; Tpuronomerpus. TeopemMbl KOCUHYCOB U 0 | Bu6morexa LIOK
CHHYCOB. PelieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al12¢
[IpaBuibHBIE MHOTOYTOJIBHUKU. JlJIMHA
4 OKPYKHOCTH U IUIOLIaAb Kpyra. Beruuciienue 9 1 bubmuorexa LHOK
mIomaneit https://m.edsoo.ru/7f41al2¢c
5 JIBUKEHUS TIIOCKOCTH ] 1 Bubimoreka IIOK
https://m.edsoo.ru/7f41al2¢
6 HauanbHble cBeIeHNS U3 CTEPEOMETPUH 6 bubnnorexa IIOK
https://m.edsoo.ru/7f41al2¢c
; HOBTOPGHI/IG, 0000111eHHE, CHCTEMATH3aIH ; | Bu6mmorexa [IOK
SHaHMH https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
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INOYPOYHOE INIAHUPOBAHME, 9 knacc

KoaunuyecTBo 4acoB

Neo ara
o/ TewMa VoK Kontp fllg en DeKTpoHHbIe (POBBIE
yp Bcero OJIBHBI IpakTHyec y o0pa3oBaTebHbIE PeCYPChI
n epadoT | KHepadoThI ust
bl
1 YeThIpeXyroibHUKH 1 bubnuorexa IIOK
https://m.edsoo.ru/8a1424bc
) [Tnomanu ¢uryp 1
; [TonsaTne BexTopa. PaBeHCTBO Bu6miorexa LJOK
BCKTOPOB ! https://m.edsoo.ru/8al4336¢
OTkI1agpIBaHUE BEKTOpPA OT
4 IAHHOM TOYKU 1
CymMa IByX U HECKOJIBKUX
S BEKTOPOB. 3aKOHBI CII0KECHHS Bu6mmorexa LIOK
BeKTOpOB. Ilpasuio https://m.edsoo.ru/8al42d5Se
napanjejaorpamma. 1
6 BblunTaHne BEKTOPOB 1 brbmiorexa LIOK
https://m.edsoo.ru/8al42e8a
YMHOKEHHUE BEKTOpa Ha uucino | 1



https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

HpI/IMeHeHI/Ie BCKTOPOB K

8 pelIeHHIO 3a71a4
9 Cpennsis TMHKS TpaNeLyuu Bubmmorexa [OK
https://m.edsoo.ru/8a1430b0
0 femeHHe :«';'az[aq 10 TEME Bu6miorexa IJOK
Bekropsr https://m.edsoo.ru/8al42ac0
. Paznoxxenue BexkTopa o ABym Bu6uorexa [IOK
HCKOJUTMHCAPHBIM BEKTOpaM https://m.edsoo.ru/8al42ac0
12 | KoopaunaTe! BekTopa Brbmorexa [IOK
https://m.edsoo.ru/8al42ac0
CBs13b MEXK]Iy KOOpJAUHATAMU
13 BEKTOpA U KOOPAUHATAMU €TI0 bu6muorexa IIOK
HaYaga ¥ KOHIA https://m.edsoo.ru/8al42ac0
" [Ipocreiimue 3aga4yu B Bu6uotexa [IOK
Kkoop/uHaTax. Pemenue 3ana4 https://m.edsoo.ru/8al42c3c
YpaBHEHHE TMHUU Ha
15 IJIOCKOCTH. Y paBHEHHE
OKPY>XKHOCTH.
16 | YpaBHeHue npsmoit bubmuorexa LIOK

https://m.edsoo.ru/8a14392a
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BzaumHuoe PacCIoJIOKCHUC IBYX

17 g bu6mmorexa [JOK
OKPY’KHOCTCH https://m.edsoo.ru/8a143ab0

18 Pewenue 3a1a4 bubmnoreka IJOK

https://m.edsoo.ru/8al43de4
KonTponbhas padorta Nel no

19 teme "Meton koopauHat"

20 Cunyc, KOCUHYC, TAHT€HC U Bubmorexa [IOK
KOTaHI'€HC https://m.edsoo.ru/8a14406¢
OCHOBHOE TPUTOHOMETPUYECKOE

21 TOXIeCTBO. DOPMYIIBI bubmorexa [IOK
IpUBE/ICHUS https://m.edsoo.ru/8al441a4

. DopMyJIbl 1151 BBIYUCIECHUS Bu6morexa LIOK
KOOpIHHAT TOYKH https://m.edsoo.ru/8a1442da

yy | FEOPEMA O TIOMAN BuGmorexa 110K
TPEYTOJIbHNKA https://m.edsoo.ru/8a143106

9 Teopema cCHHYCOB M TeOpeMa Bu6norexa LIOK
KOCHHYCOB https://m.edsoo.ru/8al1443fc

25 Pemenue TpeyroabHUKOB. Bubsmorexa IIOK

https://m.edsoo.ru/8a144578



https://m.edsoo.ru/8a144578
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bu6mmoreka [JOK

26 N3mepuTenbHble paboThI
https://m.edsoo.ru/8a1447a8
VYron Mexay BEeKTOpaMH.

77 | Cxansproe nponssenenne bubnuorexa LIOK
BCKTOPOB httDS//medSOOM8a14496O
CxkanspHoe Npou3BEJECHNUE B

78 | kKoopaunarax. CoficTsa bubnuorexa LIOK
CKaJ'ISIpHOFO HpOI/ISBe,I[eHI/ISI httDS://m.edSOO.ru/gal4438(:

29 Permenue 3a1au bu6mmoreka [IOK

https://m.edsoo.ru/8a144d52
Konrponsnas padora Ne2 o

30 teme "CkalsipHOE NTPOU3BEIECHUE
BEKTOPOB"

[IpaBusIbHBIE MHOTOYTOJIBHUKH.

31 OKpyXKHOCTh ONKCaHHAs OKOJIO
MPaBUILHOTO MHOTOYTOJIbHUKA

32 Opr)KHOCTf,, BIIMCAHHAS B Bu6muorexa LIOK
TIpaBHIEHBIN MHOTOYTOEHIK https://m.edsoo.ru/8al44tbe

33 DopmyJIbl 151 BBIYUCIECHUS bubnuorexa [JOK

IUTONIaAX TPABUIIBHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI
U paanyca BIUCAHHOU

https://m.edsoo.ru/8a14539c¢
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OKPYXHOCTH

ITocTpoeHue npaBUIIBHBIX

34 bubmuoreka [{OK
MHOTOYTOJIEHUKOB https://m.edsoo.ru/8a14550e
35 | JliMHA OKPYKHOCTH Bubmmorexa [OK
https://m.edsoo.ru/8al44c3a
» JnmuHa oxpyxHocTu. Pemenue Bu6morexa [OK
sanad https://m.edsoo.ru/8a1458c4
37 [Lnomane kpyra
38 | [lnomans KpyroBoro cekropa bubmorexa LIOK
https://m.edsoo.ru/8a145b08
39 Pemrenne 3agau 1
Konrtponsnas padora Ne3 no
40 | Teme «/lMHa OKPY)KHOCTH 1 bub6nnoreka [IOK
IUIOIIAIb prra» httDS://m.edsoo.ru/Sal45048
OTobpakeHne MIOCKOCTH Ha
41 ce6s1. [TonsTHE ABKCHUS
42 | Hanoxenus v 1BUKeHUs bubmorexa LHOK
https://m.edsoo.ru/8a14635a
43 Permenue 3a1au bubmuoreka [JOK

https://m.edsoo.ru/8a146620



https://m.edsoo.ru/8a146620
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[TapasienbHbIN IEPEHOC

44
45 IToBopor
46 Pemrenne 3agau 1
. KOHTI'?OJIBHaSI pa(ioTa Ned o Bu6muorexa IJOK
Teme " Jlpikenue” | https://m.edsoo.ru/8al146e0e
48 [Ipenmet crepeomeTpumn. BuGmuorexa [IOK
MHororpanHmK https://m.edsoo.ru/8al46fda
49 | lpmsma. [Tapamtenemnumnes bu6mmoreka IIOK
https://m.edsoo.ru/8a1472¢8
O6beMm Tena. CBoiicTBa
50 MPSAMOYTOJIBHOTO bu6nuoreka [IOK
napajlenenunena https://m.edsoo.ru/8al4714c
51 [Tupamuga
52 | Humasap Bu6muorexa [{OK
https://m.edsoo.ru/8al4714c¢
53 Komyc bu6moreka [IOK
https://m.edsoo.ru/8a147426
54 Cdepa u map bubmuoreka [JOK

https://m.edsoo.ru/8a147750
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00 akcuomax IJIaHUMCTPHUH.

55 HexoTopslie cBeaeHus o bu6morexa IIOK
Pa3BHUTHH TEOMETPHH https://m.edsoo.ru/8a147750
56 TpeyrombHIK bubmuoreka [JOK
https://m.edsoo.ru/8a147¢82
5 'I'DGIHGHI/IG 3a)1at'f 10 TeMe Bu6mmorexa LIOK
Tpeyronbuxk https://m.edsoo.ru/8a147f16
bu6mmoreka [JOK
58 OKpy>XHOCTb
https://m.edsoo.ru/8a147f16
Pemenne 3agay 1mo Teme
59 "OKpyXHOCTB"
YeTsIpexyrojJbHUKY.
60 MHOrOyroiabHUKH.
o 'l?emeHI/Ie 3aja4 1o Te'}\/le Bu6uotexa [IOK
HeTbIpexyrobHuKI https://m.edsoo.ru/8a1480e2
Bexkropsl. MeTox koopauHar.
62 JIBrmxenue
63 Pemenne pa3snuyHbIX 3a1a4. bubmmorexa LIOK
https://m.edsoo.ru/8a148524
64 | VToropas KonTponbHas paboTa brbmorexa [IOK

https://m.edsoo.ru/8a148920
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

9 KVIACC

Kon
NPoOBEPsIeMOro
pe3yJbTrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKUE (YHKLIUU OCTPHIX YIVIOB, HAXOAUTh C UX
MOMOLIbI0 PA3JIUYHBIE JJIEMEHTHl MPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«perieHue MpsAMOYTOJIbHBIX TPEYrOJIbHUKOBY). Haxonnuts (c momomnibro

KaJIBKYJISATOPA) JUTMHBI U YTIIBI JIJIs1 HETAOJWYHBIX 3HAUCHUI

6.2

ITons30BaThCs q)OpMYJ'IaMI/I MMPUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPUUCCKHUM TOXKACCTBOM [JId HAXOXKIACHUA COOTHOIIICHUM

MCXKAY TPUTOHOMETPUUCCKUMHU BCINYHNHAMU

6.3

Hcnonp3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB IS HAXOXICHUS
pPa3IMYHBIX 3JEMEHTOB TPEYroJbHUKA («pPEUICHHE TPEyroJIbHUKOBY),

IMPUMCHSATDH UX IIPU PCIICHUU 'COMCTPUICCKUX 3a1a4

6.4

Bnagerp mnonsTHSMU TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOM00HBIX (uryp. Ilonp3oBarbcsi cBoiicTBaMu moaoOUs
POU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTh YIJIbl Y
nogo0HbIX uryp. IlpumeHsTh CcBOiicTBa NOJOOHMS B TNPAKTHYECKHX
3ajayax. YMeTb NpPHUBOJUTH MpPUMEPbl MOJOOHBIX GUIYp B

OKpY’KaroIIeM MUPe

6.5

[Tonmp3oBaTbesi TeOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpA, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBaApaTE KacaTeJabHOM

6.6

[Tonp30oBaThcss  BEKTOpamMHu, TIOHHUMAaTh WX TEOMETPUYECKUH U
bu3nyecKuil CMBICI, TMPUMEHSATh WX B PELICHUH T'€OMETPUYECKUX U
dusnyeckux 3amad. [IpuMeHSTH CKaJdspHOE MPOU3BEACHHE BEKTOPOB

JJI1 HAXOXKACHUA NJIMH U YTJIOB

6.7

ITonp30BaTbCa METOAOM KOOpJAUWHAT Ha IIOCKOCTH, NPUMCHATH €TI0 B




pPCICHUN T'COMECTPUUCCKUX U IIPAKTUYICCKUX 3a1a1

BJ'Ia)IeTI) IIOHATHUAMN IMPaBUJIIBHOI'O MHOI'OYyroJIbHHKa, JJIMHBI

OKPY>KHOCTH, IJIMHBI JYTH OKPY>KHOCTH U PaJIMaHHOMN MephI yIia, yMeTh

o8 BBIUUCIIATh IUIOWIAb Kpyra M ero vacreil. IlpumeHsTh monydeHHbIE
YMEHUS B MPAKTHUECKUX 3aauax
69 HaxonuTh ocH WM LEHTPHl CUMMETPUHU (UTYp, IPUMEHSTH JABHKCHHS
. IUIOCKOCTH B MPOCTEHIINX CIIydasx
[TpuMeHATh  MONyuyeHHbIE 3HAHMS HAa  TPakTHUKE —  CTPOMTH
MaTeMaTHYeCKUe MOJENU A 3a7ad peajbHOM JKU3HU U TPOBOJHUTH
6.10 COOTBETCTBYIOIIIE  BBIYMCICHUS C TPUMEHEHHEM TMomo0us W

TPUTOHOMETPUYECKUX  (GYHKIUKA  (MONB3YysICh, TH€ HEOOXOIUMO,

KaJbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
61 Cunyc, kocunyc, Tanrenc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Pemienue
6.2 IIPAKTUUECKUX 3a7ad C MHCIIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogobus. [Togodrue cOOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 IpOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEeKyILUX, TeopeMa O KBaJpaTe KacaTeabHOU
Bexrop, uiiHa  (MOJYJIb) BEKTOpA, COHANpABJICHHBIE  BEKTOPHI,
65 MIPOTHUBOIOJIOKHO  HAIpPaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallUK HaJ BEKTOpaMHu. PasnoskeHue BeKTopa Mo JByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunarsl Bekropa. CkajsspHOE NPOU3BEACHUE BEKTOPOB, NPUMEHEHHE JUIS
HAaxXOKJICHUS JUIMH U YIJIOB
JlexapToBBl KOOPJMHATHI Ha IUIOCKOCTH. YPAaBHEHMS NPAMOW M OKPYKHOCTH B
6.7 KOOpJMHATaX, IEPEeCcEUCHNE OKPYKHOCTEN U NpsIMbIX. MeToa KOOpAMHAT U €ro
IIpUMEHEHNE
6.8 [IpaBuUnIBHBIE MHOTOYTOJIBHUKHU
6.9 Jlnuna okpyxHOCTH. ['pagycHas v paguaHHas Mepa yria, BBIYUCICHHUE JJIUH JIyT
OKPY>KHOCTEHN
6.10 [TImomaapkpyra, ceKTopa, CerMeHTa
- JIBI>KEHUS TUIOCKOCTH M BHYTPEHHUE CHUMMETpUU Guryp (3j1eMeHTapHbIe
npezcrasienus). [lapamiensusiil nepenoc. IToBopor




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
NpoBepseMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHUS K NMPEIMETHBIM pPe3yJIbTATaAM OCBOEHH S
OCHOBHOI 00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHAMU: MHOXECTBO, IIOJMHOKECTBO,
orepanuy HaJl MHOKECTBaMU; YMEHHE ONEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIA Trpad, nepeBo, LUK, MPUMEHATh WX MPU PELICHUU 3ajad;
YMEHHE HCIMOJb30BaTh TpapUuEcKoe TMPEJCTaBICHHE MHOXKECTB IS
ONMCaHMs PEANbHBIX NPOLECCOB M SIBJIECHUH, NpPU pELICHUM 3ahad U3

JpYruX y4eOHBIX MPEIMETOB

YMenue OIICPpHUPOBATHL HNOHATUAMU: OIIPCACIICHUC, AKCHMOMA, TCOpPEMaA,
J0Ka3aTCjIbCTBO, YMCHHC pPACIO3HABATh HCTHUHHBIC U JIOXKHBIC
BBICKA3bIBaHUs, IIPUBOAUTL IIPUMCPBI W KOHTPUPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKa3bIBAHUH

YMeHue omnepupoBaTh MOHATUSAMHU: HATypallbHOE YHCJIO, IPOCTOE U
COCTaBHOE YHCIO, [JEIMMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKH
JETUMOCTH, LEJI0E€ YHUCI0, MOIYJb YHUCIA, OOBIKHOBEHHass Apo0b U
JecATUYHas IpoOb, CTAaHIAPTHBIA BHJ YMCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAJIbHOE YUCIO, apu(METUYEeCKUil KBaJApaTHBIH KOPEHB;
YMEHHME BBINIOJIHATD ACHCTBUS C YUCIIaMHU, CPABHUBAThH U YIOPSIL0YMBATh
YHUCIJIa, MPEJACTABIATh YHCIA HAa KOOPAMHATHOW MNPSAMOW, OKPYTIJAThH

quciia; YMCHHUEC ACTIaTh NPUKUAKY U OLCHKY pE3yJibTaTa BBIYMCIICHUM

VYMeHne onepupoBaTh MOHATUSAMH: CTENEHb C LEIbIM I10Ka3aTeleM,
apu(MeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWIEH, airedpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTEHEeHH
Oosibllle  €AMHUIIBI; YMEHHME BBINOIHATH pacy€rbl Mo (dopmysam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHAIBHBIX  BBIPAXKEHUH U
BBIPQ)KEHUI C KOPHSMH, pa3l0oKEHHE MHOIOWIEHa Ha MHOMKUTEIH, B
TOM YHCJIE C CIIOJIb30BaHUEM (OpMyYJT pa3HOCTH KBaJpaTOB U KBajpaTa

CYMMBI U pa3HOCTH




YMeHue onepupoBaTh NOHATHUAMU: YHCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM  IIEPEMEHHOM, 4YHMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; yMEHUE peniaTh JUHEHHbIE W KBaJpaTHbIC YpPaBHEHUS,
IPOOHO-PAMOHANILHEIC YpPaBHEHUS C OJHOW TEPEMEHHOW, CHCTEMBI
JIBYX JIMHEHWHBIX YpPaBHEHUWM, JTMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U JApOOHO-palliOHATbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE€ IIPU PELICHNUH 3a7a4 U3 IPYTruxX MPEAMETOB U
MPaKTUYECKHUX 3a]a4; YMEHUE UCIOJIb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOPJMHATHYIO IUIOCKOCTB ISl M300pakKeHUs! pEUICHWH YpaBHEHUH,

HEPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (GyHKUUA, rpaduk QyHKIMM, HyIH
(GYHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3PACTAaHUS,
yObIBaHUs, HauOoOJIbIIee U HAUMEHbILEE 3HAYCHUS (PYHKIUH;, yMEHHUE
OTIEPHPOBATH TOHATHAMH: TIpsIMasl MPONOPIMOHAIBLHOCTD, JHMHEHHAS
GyHKIMA, KBaapatuuHas (yHKIus, oOpaTHas HPOMOPIHMOHAIBHOCTS,
napaboma, runepOoia; yMEHHE CTPOUTh Tpapuku  (QYHKIU,
UCTIONB30BaTh TpadUKH Ui ONPEAEICHHS CBOWCTB IIPOIECCOB |
3aBUCUMOCTEH, ISl peuieHus 3a/1a4 U3 JPYrux y4eOHBIX MPEAMETOB U

peasbHOM JKM3HU; YMEHHE BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXITY

BEJIMYMHAMU
YMeHune OIIEepPUPOBATH HOHATHSIMU: HOCJIEI0BATEIBHOCTD,
apupMeTHyecKkass M TeOMeTpHYecKas  IMPOrpeccud;  yYMEHHE

HCIIOJIB30BaTh CBOMCTBA HOCHCHOB&TCHBHOCTCﬁ, q)OpMy.]'IBI CYMMbI H
06H.[€I‘O WICHA IMpU PCIICHHUU 3aJad, B TOM YHUCIC 3aaad U3 APYTHUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3a7ayd Pa3HbIX TUIOB (B TOM YMCJIE Ha TNPOLEHTHI,
JIOJIU U YaCTH, JBH)KEHUE, padoTy, LIEHYy TOBAPOB U CTOUMOCTH MTOKYIIOK
U YCIyr, HaJOIH, 3aJadyd M3 00JacTh YIpPABICHHUS JHMYHBIMH H
CeMEWHBIMU (PMHAHCAMH); YMEHHE COCTABIISATh BBHIPAKCHHUS, YPaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a/1a4U, UCCIEA0BATH II0JyYEHHOE

PCIICHUC 1 OLICHHUBATDH HpaBHOHOHOGHOCTB MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (UTypa, TOUYKA, OTPE30K, MpsMasd,
Jyd, JIOMaHasl, yrojl, MHOTOYTrOJIbHUK, TPEYTrOJIbHUK, paBHOOEPEHHBIHN U
PaBHOCTOPOHHMH  TPEYroJbHUKH, TMPSAMOYTOJbHBIH  TPEyroJbHHUK,

MeauaHa, OMCCEKTpuca M BBICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJbHUK,




napauienorpaMM, pomO, TNPSAMOYrOJbHHMK, KBajapar, Tpamnelus;
OKpPY’KHOCTb, KpYyT, KacaTellbHasi; 3HAaKOMCTBO C HPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemiath 3ajJadd, B TOM YHUCIIE M3 IOBCEIHEBHOMN
JKU3HU, HA HAXOXJICHUE T€OMETPUYECKUX BEIUYMH C INPUMEHEHHEM

M3YYEHHBIX CBOUCTB PUTYD U (PaKTOB

10

YMeHue onepupoBaTh IMOHATHUSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbBHUKOB; NapaJIENIbHOCTh W TNEPIEHIUKYISAPHOCTh IPSMBIX,
Yroa MEXKIy MpsSMBIMHU, [EPIECHAUKYIAP, HAKIOHHAsA, IPOEKLUs,
nonobue ¢uryp, mosoOHbIE TPEYrOJbHUKHA, CUMMETPUS OTHOCHTEIHHO
TOYKM U TPsAMOH; YMEHHME paclo3HaBaTb DPABEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh M NEPHEHIUKYIIPHOCT NPSMBIX B

OKpY’KaIoleM MUpe

11

YMeHue onepupoBaTh MOHATHSIMHU: JJIMHA, PACCTOSIHUE, YTOJI (BEIMYMHA
yIia, CHUHYC M KOCHHYC YIJla TPEyroJIbHUKa), IUIOIIA/b; YMEHHE
OLICHMBATh pa3Mepbl NMPEAMETOB U OOBEKTOB B OKPYXKAIOLUIEM MHPE;
YMEHHE IPUMEHSATH dopmynbpl  mepuMeTpa M IIJIOUIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIOLIAAM Kpyra, oOobema
IPSMOYTOJIBHOTO MApajuleNIeNIANeja; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroOJIbHHKA,
teopemy [ludaropa, TpUTrOHOMETPUYECKHE  COOTHOIICHUS  JUIS

BBIUUCIICHUSI IUTUH, PACCTOSHUM, MIIOMIAAeH

12

VYMenue wu300paxkaTb IUIOCKME QUIYpbl M HMX KOMOWHAIMH,
NPOCTPAHCTBEHHbIE (UIYpBl OT pPYKH, C TIOMOLIbIO YEPTENKHBIX
MHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune OneprupoBaTh TIOHATHUAMU MMPAMOYTOJIbHAA cucrema
KOOpAUHAT, KOOpAUHATBI TOYKH, BCKTOpD, cymMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPA HA YUCJIO, CKAIAPHOC IMPOU3BCACHUC BCKTOPOB,
YMCHHC HCIIOJb30BATh BCKTOPLI W KOOPJAWHATBHI JIA ITPCACTABIICHUSA
JAaHHBIX U PCIICHUSA 3aaa4, B TOM YUCJIC U3 APYTUX y‘-Ie6HbIX npeamMcToOB

Y peaJbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATHSIMH: CTOJOMKOBBIE W KPYrOBBIE
quarpamMmbl,  TaOnMubl, cpenHee — apudMeTHUECKoe,  MeJuaHa,

HanOoJbIIee M HAaUMEHbIICE 3HA4YCHUs, pasMax YHUCIOBOTO Ha60pa;




YMEHHE  M3BJICKaTh, HWHTEPIPETUPOBATH W  MPeoOpa3OBBIBATH
WHPOPMAITMIO, TPEACTABICHHYI0O B TaOMWIIAX W Ha JgUarpammax,
OTPaXKaIOIyl0 CBOMCTBA M XapaKTEPUCTHUKHU PEAIbHBIX IPOLIECCOB U
SBJICHUWA; YMEHME  paCliO3HaBaTb W3MEHYMBBIC  BEJIMYUHBI B

OKpY’KaIoIIeM MUpe

15

YMeHue onepupoBaTh MNOHATHSAMM: CIy4dallHbIA OIBIT (CIIydaiHBIN
HKCIIEPUMEHT), JJEMEHTapHOe COOBITHE (DJIEMEHTApHBIA  HUCXOM)
CIlyyalfHOro OmbITa, Cly4ailHoe COOBITHE, BEPOSTHOCTb COOBITHS,
YMEHHME HAXOJIUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OIBITAX C PaBHO
BO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSIMU; YMEHHME pellaTh 3aJadu
METOJIOM OPraHM30BAHHOIO Iepedopa M C HUCIOJIB30BAHUEM IIpaBHIIA
YMHOXXEHUS; YMEHHME OLICHUBAThb BEPOATHOCTH pEalbHBIX COOBITUH U
ABJICHUN,  TOHUMaTb  pOJIb  MNPAKTUYECKH  JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUA B OKpPYKAIOIEM MHUPE U B JKU3HU;
3HAaKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI H €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BBIOMpATh MOAXOMSIINN M3YYEHHBIH METON JJIS PEIICHHS
3aJa4d, MPUBOJUTH IPHUMEPBl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMATUKU B
HUCKYCCTBE, OIIMCBHIBATh  OTJEIBHBIE  BBINAIOIIMECS  PE3YJbTaThI,
MIOJIyYEHHBIE B XOJE Pa3BUTUS MAaTEMAaTUKM KaK HAYKH, IPUBOAMTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMU U

BCEMUPHON UCTOPHUU




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPSAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucia U BEIYMCIIEHUS

1.1 HarypanbHhbie u 1enbie uncia. [Ipu3Haku AeTMMOCTH LENbIX YUCEeN

1 OOBIKHOBEHHBIE M JIECATUYHBIC  JOpoOHW,  TPOIICHTHI, OECKOHEUYHEIE
' nepUOANYECKUE TPOOH

1.3 Panmonanpubie yncna. ApudmMerndyeckue onepanun ¢ paluoHaIbHBIMUA YUCIIaMU

4 HedictButenpHple unciia. ApudMeTHUYecKHe olepalud ¢ JeHCTBUTEIbHBIMU
' YUCTaMH

s [Tpubmxk€HHbIE BBIUMCICHUS, TPaBWIA OKPYIJCHUS, NPHUKUIKA W OIICHKA
. pe3ynbTaTa BRIYUCICHUN
2 AnrebpanyecKue BHIPAKCHHUS

2.1 bykBeHHbIE BbIpaKeHUs (BBIPAXKEHMSI C IEPEMEHHBIMM)

55 Crenenp ¢ nensiM nokaszateneM. CTelneHb € palUMOHAJIbHBIM TOKa3aTeeM.
' CaoiicTBa cTENEHU

2.3 MHoro4ieHbl

24 Anrebpanueckas Jpoob

5 s Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHU. JencrBus c
' apupMETHUYECKUMH KOPHSIMHU HAaTYpaJIbHOU CTECTICHH
3 YpaBHEHUs 1 HEpABEHCTBA

31 Llenpie u apoOHO-panMoHanbHBbIe ypaBHEeHUsA. CHCTEMBI U COBOKYITHOCTHU
. YpaBHEHUH

15 Llenble u ApoOHO-pallMOHANBHBIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB

33 Penrenue TekCcTOBEIX 3a1a4

4 YucnoBble MOCIEI0BATETLHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aIaHU ITOCJIEA0BATEILHOCTEH




Apudmernueckass M reomeTpuueckas nporpeccur. Dopmyna  CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIUHT
Oyukius, crnocoObl  3amanHus  pyakmuu.  ['paduk  ¢yHkmuu.  OO6macTh
OIpeieNIeHus] U1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynu ¢pynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMBI U
MUHHUMYMBI (QyHKIMH. HamOonbinee u HawMeHbIIee 3HaueHHE (YHKIMHA Ha
POMEKYTKE
6 Koopaunatsl Ha NpsIMON U TUNIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 ux cBoicTa
7.2 TpeyronbHUK
7.3 MHOroyroinbHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpUueCKUX BEJIMYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHast CTaTUCTHKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA
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