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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OIMH W3 OCHOBHBIX pAa3JelOB INKOJIBHOW MAaTEMAaTHKH,
UMEIOIUNA CBOEH 1ENbI0 00ECIEeUnTh M3YyYEeHUE CBOMCTB M Pa3MepoB (QUIyp, HX
OTHOLIEHMM M B3aMMHOE PACHOJIOKEHHE, ONUPAETCd Ha  JOTHYECKYIO,
JOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o0miero oOpa3oBaHus 3aKJIFOYAETCS B TOM, YTO OOYyYarOIIMUKCA YUUTCS MPOBOJIUTH
JIOKa3aTEIbHBIE PACCYKICHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
UCTUHHBIE YTBEPXACHUS U CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJleHHs «OT MPOTUBHOTIO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMyIHpOBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoil nenpt0 H3ydeHHs TIE€OMETPHUM SIBJIAETCS MCIIOIb30BAaHHE €€ Kak
UHCTPYMEHTA MPU PEIIEHUU KaK MAaTEeMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTPEYAIOIIMXCS B peadbHOM ku3HM. OOydarouuiicss AODKEH HayYUThCs
OTIpEeCTUTh TEOMETPUUECKYI0 (DUTYpY, ONMUCATh CIOBAaMHU JaHHBIA 4YepTEX WIH
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JJIUHY
OINTOBOJIOKOHHOT'O Kalenst win TpeOyemble pa3Mepbl rapaxa JIjas aBTOMOOMIIS.
DTOMYy COOTBETCTBYET BTOPAsi, BHIYUCIMUTENbHAS JIMHUSA B MU3yUYEHUU T€OMETPUHU.
[Ipu pemenun 3amad MPaKTUYECKOTO XapakTepa OOydalOIIUHCS YYUTCS CTPOHTH
MaTEMaTUYECKUE MOJIEIM PEAIbHBIX JKU3HEHHBIX CHUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJIcKBaTHOCTH ITIOJYYEHHOT'O PE3YJIbTATA.

Kpaiine BaxHO TNOMYEPKUBATH CBA3UM TEOMETPUM C JPYTUMHU Y4EOHBIMU
npeIMeTaMHu, MOTUBUPOBATh UCIOJIb30BaTh OMPEACIICHUS FEOMETPUUECKUX (DUTYDP
U TIOHSATUH, IEMOHCTPUPOBATH NPHUMEHEHHE TOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKEe. OTH CBsi3W Haumbojee SpKO BHIHBI B Temax «Bektopbi»,
«Tpuronomerpuueckue cooTHoweHus», «Merox koopauHar» u  «Teopema
[Tudaropar.

VYyebOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEIYIOLIME OCHOBHBIE pa3eibl
comepxkanusi: «l'eomerpuueckue Qurypsl W HUX CBOWCTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOPAMHATBI HA  ILIOCKOCTHY,
«Bexkropsb», «/IBuxenus miockoctn», «IIpeodbpazoBanus noxoous».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoauTcs B 9 kiacce — 68 yacoB
(2 yaca B HezeNIO).



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Cunyc, kocunyc, TaHrenc yrmoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue tpeyronpankoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemienue
MPAaKTHYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIPaTEe KacaTeIbHOM.

Bekrop, anuHa  (MOmynb)  BEKTOpA,  COHAMPABIEHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAIIPABIIEHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BEeKTOpaMu. PasnokeHwe BeKTopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHME JIJIS1 HAXOXKIAEHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METOI KOOpJAMHAT U €0
IpUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[1TMHA OKpYKHOCTH. | 'pagycHas u paguanHas
Mepa yIJIa, BBIYMCIIEHME JUJIMH AYr OKpyxHocTeil. Ilmomane kpyra, cekropa,
CErMEHTa.

JIBUKEHUsl TUIOCKOCTH M BHYTpPEHHUE CUMMETpUu GuUryp (djaemMeHTapHbIe
npeactasnenus). [Tapannensuerii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI IpOrpaMMbl Yy4yeOHOro Kypca
«"eomeTpus» XapaKTEpU3yHOTCH:

1) maTpuoTHyeckoe BOCIMTAHME:

IPOSIBJIEHHEM MHTEpeca K TMPOLUIOMY M HACTOSLIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHMEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MaT€MaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUU €TI0
npaB, IMpPEJICTaBICHHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ATUUECKHUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KM3HU I YCHEHNTHOW MpOo(ecCHOHAIbHON
NEATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUN, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl dYeloBeYeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 Pa3BUTHUS LMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MATEMaTUYECKOW KyJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUINMMHU HABBIKAMHA HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH cpe/ibl, INTAHUPOBAHMS MIOCTYIIKOB M OLICHKU
WX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYIKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa IKOJOTMUECKUX MPoOJIeM U MMyTeH X perieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruyeckue AeiicTBHA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHX
O00BEKTOB, TOHATHHA, OTHONIICHWH MEXTYy IOHATUIMH, (OPMYITHUPOBATH
OTIpeNeNCHNs]  TIOHSTHM, YCTAaHABIWBATh  CYIICCTBEHHBIM  MpPHU3HAK
KjaccuuKanuu, OCHOBaHUS g OOOOIIEHWS W CpaBHEHUS, KPHUTEPUU
POBOIMMOTO aHAJIN3a;

e BOCHpHHHMMATh, (OpPMyIHpOBaTH H  IPEOOPa3OBHIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHUBOpeYrsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUYHH;
JieNaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (MIpsIMBbIC W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC J0KAa3aTeIbCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIoco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONEe TMOAXOMANMH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/ILCKHE AeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYIHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOJCHMS, HCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TAKXKE BBIIBUraTh
MPEIOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIAITh HEIOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHOM TpauKod H HUX
KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMYyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS MO XOJy pEelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
npo0JieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJCH, HAIIEJICHHbIC HA TIOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKJICHHUSI C CYKICHUSIMU IPYTUX YUaCTHUKOB
nyaaora, OOHapy>KMBaTh pasziMude U CXOJACTBO TO3UIIMH, B KOPPEKTHOMU
dbopme hopmMyIMpOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIIATH PE3yJIbTaThl pELICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BaHU,
MPOEKTa, CAMOCTOSTEIHLHO BBIOUPATh (hOpMAT BBICTYIUICHHS C YUETOM 33729
IIpPEe3eHTAIMU U 0OCOOEHHOCTEH ayIUuTOpHUY;

MIOHUMATh W UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAUBUYaTbHON
paboTHI PHU PEIICHNH YYEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pPabOThI, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMH 4YJI€HAMU KOMAaH/IbI,
OIICHHWBATh KA4e€CTBO CBOET0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pELIeHMs 3afadd (WM €ro
4acTh), BBIOMpATh CIIOCOO peUIeHHs] C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BApUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, AMOIHUOHAJIbHBbIN HHTEJLJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pEllIeHUs MAaTEMATUYECKOM 3a/1a4uH;

NPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJCHHBIX OMIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA NIEATEIBHOCTH MOCTABIECHHON LEIU U
YCJIOBUSIM, OOBSCHSITh NMPUYUHBI JOCTHXKCHHUS WM HEAOCTHXKCHUS IIEJIH,
HaxXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INNPEAMETHBIE PE3YJIBTATBI



K xonimy oOydenuss B 9 KJjacce 0Oy4aromuics TMOMYYUT CIEAYIOIINE
IpPEeIMETHbBIE PE3YyJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (GYHKIMH OCTPBIX YIJIOB, HAXOAWTh C HX
MOMOIMIBIO PA3IUYHBIE SJIEMEHTHl MNPSIMOYTOJBHOTO TPEYroJbHUKA («pEIIeHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C TOMOIIBIO KalIbKYJIATOPa) ATUHBI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYCHU .

[Tonb3oBaTbes popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJECTBOM JUJISI HAXOXKJICHHUS COOTHOIICHWH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYNHAMU.

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCUHYCOB Ul HAXO0XK/IEHUS Pa3InYHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), NPUMEHSITh HUX TpU
pEIICHNY TEOMETPUYECKUX 3a/1a4.

Brnagets mousTus MU IpeoOpa3oBaHus MOA0OMS, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX ¢uryp. Ilomb3oBaThCsi CBONCTBaMH TMOAOOWS MPOU3BOIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOJUTh YIUIbI y TMOM00HBIX ¢uryp. [lpumensars
CBOMCTBa MOMOOMS B MPAKTHUYECKUX 3aJadax. YMeTh MPHUBOAUTH MPUMEPHI
n0100HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonb30BaTbCsa TEOpEMaMu O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThcs BEKTOpaMH, MOHUMATh MX TEOMETPUUECKUN U (U3nYecKui
CMBICT, TIPUMEHSTh WX B pEIICHHH TEOMETPUYECKHX W (U3MUECKHUX 3ajad.
[TpuMeHsTh CKaNIpHOE MPOM3BEICHNE BEKTOPOB JJIsi HAXO0XKICHUS JJIMH U YTJIOB.

[Tonb30BaThbCa METOAOM KOOPAUHAT Ha IJIOCKOCTH, IPUMEHSTH €T0 B PELICHUH
re€OMETPUUYECKUX U MPAKTUUYECKUX 3a/au.

Bragets NMOHATHSAMU MPaBUIBHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI AYTH OKPYXHOCTH U PaJMaHHOW MEphI YIJia, YMETh BBIYHUCIATH IIOUIAIb
Kpyra u ero yacteil. [[puMeHsaTs mosydeHHble YMEHHS B MPAKTUYECKUX 3a/1a4yax.

Haxomuts ocu (WM LEHTPBI) CUMMETPUH (UTYp, MPUMEHSTH JIBUKCHUS
IUIOCKOCTH B MPOCTEUIIMNX CIIydasiX.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUe
MOJIEJH TS 3a/1a4 peabHOU KU3HHU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM NOJ00MS M TPUTOHOMETPUYECKHUX (QYHKUMHA (ITOJIB3YSCh, TIe
HEO0OXO0IMMO, KATBKYJISATOPOM).



9 KUIACC

KoanyecTBO 4acos

JIEeKTPOHHbBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTejibHbIEC
NPOrpaMMmsblI padoThI padoThI
pecypchl
Tpuronomertpus.

1 TeopeMbl KOCHHYCOB U 16 0 bubnuorexa [JOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
[Ipeo6paszoBanue

) nogoous. Merpuieckue 10 0 bubnuorexa [JOK
COOTHOIIIEHUS B https://m.edsoo.ru/7f41al2c
OKPY’KHOCTH

bu6mmoreka [{OK
3 Bexkropsl 12 1
P https://m.edsoo.ru/7f41al2c
JexapToBbl
4 KOOPJMHATHI Ha 9 0 bubmorexa HOK
pA https://m.edsoo.ru/7f41al2c
IJIOCKOCTH
[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
5 JnmuHa OKpy»KHOCTH U 8 bubmorexa HOK
24 https://m.edsoo.ru/7f41al2c
IJIOIIAIb KpyTa.
Briuucnenue miomanei
bubmnoreka [IOK

6 e OCKOC 6 1
JBIKCHHA TIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME, BuG OK

7 0000111IeHME, 7 nomorexa L

cucreMaTtusanuia

https://m.edsoo.ru/7f41al2c¢



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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9 KJIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTuyeckue Aara uuppoBbIe
n/n Bcero U3y4yeHHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
1 [ToBTOpEHME 1
2 [ToBTOpEHUE 1
3 [TonsiTue BexToOpa 1
4 PaBeHncTBO BEKTOPOB 1
5 OTtkJ1agpIBaHUE BEKTOpPA OT |
TAHHOW TOYKHU
6 CyMmMa 1ByX BEKTOPOB 1
7 3aKOHBI CII0)KEHHS] BEKTOPOB. |
[IpaBuino napannenorpamma
CyMMa HECKOJIBKUX BEKTOPOB 1
Boluntanue BEKTOpOB 1
10 [IpousBenenne BekTopa Ha |
YUCIIO
1 IIpuMeHeHne BEKTOPOB K 1
PELIeHHUIO 3a/1a4
12 Cpenusis nuHus Tpaneuu 1
13 O6o0maromuii ypok 1mo Teme: |
«Bekropbn»
14 PasnoxeHune BekTopa 1o AByM 1
HEKOJIJIMHEAPHBIM BEKTOpaM
15 Koopaunartsl BekTopa 1




CBs13b MEXly KOOpAUHATAMU

16 BEKTOPa U KOOPJAMHATAMH €T0
Hayaja 1 KOHIa

17 [Ipocreiimme 3amauu B
KOOpAMHATAX

13 KonrtponsHas padora Ne 1 o
TeMe: «BekTopbi»

19 YpaBHEeHUE TMHUM HA
IUIOCKOCTH

20 YpaBHEHHE OKPYKHOCTU

21 YpaBHeHue npsiMoit

2 B3aumHoe pacrnionoxenue
JIBYX OKPYKHOCTEH

” O060061marmui ypok 1o TeMe:
«Meroa KoopauHaT

4 CamocrosiTenpHas padboTa 1o
Teme: «MeToa KoopauHaT»

75 CuHyc, KOCUHYC, TAHTEHC,
KOTaHI'€HC
OcHoBHOE

26 TPUTOHOMETPHUUECKOE
TOXk1eCTBO. POpMYyIIbI
MIPUBEICHUS

7 @opMyIIBI IS BHIYUCICHUS
KOOPAMHAT TOUKH

73 Teopema o rutonaau
TpeyrojbHUKa

29 Teopema cuHycoB




30

Teopema KOCHHYCOB

1

31 Pemenue TpeyroapHUKOB 1

32 N3meputenbHble paboThI 1

33 Yroa Mexay BEKTOpamMu 1

34 CxansapHoe Npou3BEICHNE |
BEKTOPOB

35 CkansipHoe MpOU3BE/ICHNE B 1
KOOpJUHaTax

16 CBolicTBa CKaJIspHOTO |
IIPOU3BEIECHUS BEKTOPOB
O600611eHne 1o TeMe:
«COOTHOILIECHUS MEKTY

37 CTOPOHAMHU U yTJIaMH 1
TpeyrojabHuka. CkanaspHoe
IIPOU3BEIEHNUE BEKTOPOB»
CamocrosiTenpHas padboTa 1o
Teme: «COOTHOUICHUSI MEXKIY

38 CTOpPOHAaMHU U yriaMu 1
TpeyrojiabHuka. CkanaspHoe
IIPOU3BENEHNUE BEKTOPOB»

39 [IpaBubHBIE MHOTOYTOJILHUK 1
OKpyXHOCTb, ONTMCAHHAS

40 OKOJIO TTPaBUILHOTO 1
MHOT'OYT'OJIbHUKA

A1 OKpy>KHOCTb, BIIUCAHHAS B |
MIPaBWJIbHBIN MHOTOYTOJIBHUK

4 DopMyJIbl U1 BHIYUCIICHUS I

IJiomaay rmpaBUJIbHOI'O




MHOTOYTOJILHUKA, €T0
CTOPOHBI U paaunyca
BIIMCAHHOW OKPYXHOCTHU

43 JlirHa OKpYXKHOCTH

44 [Tnomane kpyra. [1nomans
KpYTOBOI'O CEKTOpa
O600menue o Teme: «/{mmHa

45 OKPY’KHOCTH U IIOIIAAb
Kpyra»
CamocrosTenbHas pabora 1mo

46 Teme: «/{n1Ha oKpy)HOCTU U
IJIOLIA/1b KpyTay

47 OTtobOpakeHue MI0CKOCTH Ha
cels

43 TlousTue aBYOKEHUS.
Hanoxenus u nBrxeHus

49 [TapannenbHblil nepeHoc

50 ITapannenbHbIN IEpEHOC

51 [ToBopor

57 Konrtponbnas padora Ne 2 no
Teme: «/[Bmxenue»

53 MHororpaHHuk

54 [Ipusma. [Tapannenenunen
O6bem Tena. CBolicTBa

55 MPSIMOYTOJIBHOTO
napasuieNienuneia

56 [Mupamua




57 Huwmaap 1
58 Konyc 1
59 Cdepa u map 1
60 006 akcuoMax IJIaHUMETPUHN 1
61 006 akcroMax TUTAHUMETPHUH 1
6 [ToBTOpenwue, 0606H.I€HIEC U 1
CUCTeMAaTH3AIHS 3HAHHUIA
63 [ToBTOpEHME, 06o6meHI:Ie u |
CUCTeMAaTU3alHsI 3HAHUHA
64 [ToBTOpEHwUe, 0606HIGHI:IC U |
cHCTEeMaTH3alus 3HAHUH
65 [ToBTOpenwue, 0606H.I€HIEC U 1
CUCTeMAaTH3AIHS 3HAHHUIA
66 [ToBTOpEHME, o6o6meHI:Ie u |
cUCTEeMaTH3aIlUs 3HAHUH
67 Pemenue 3amau 1
68 Pemienue 3agau 1
OBIIEE KOJIMYECTBO YACOB 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMLIe NMPpEeAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJH)H0ﬁ nporpaMmmsbl OCHOBHOI'O o01Iero 06p330BaHI/lﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIJIOB, HAXOAUTh C UX
IOMOIIBIO Pa3IMYHBIE JIEMEHTH NPSIMOYTOJBHOTO TpPEyrojbHHKa
(«pemieHne OpSIMOYTOJIBHBIX — TPEYroJbHUKOBY»). Haxomuts (c
NOMOIIBIO0  KAJBKYJIATOpPA) JJIMHBI W yIJIBI JUI  HETaOJMYHBIX

3HAYEHUI

6.2

[Tons3oBatbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIAECTBOM JIJIS1 HAXOKIACHUS COOTHOIIEHUI

MCXKAY TPUT'OHOMETPUICCKHUMHA BCIIMUMHAMUA

6.3

Hcnons3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISI HAXOXKIEHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),

IMPUMCHSATDH UX IIPHU PCIICHHUU I'COMCTPUYICCKUX 3a1a1

6.4

Bnaners nonsTHsMH ITpeoOpa3oBaHus NOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX (uryp. Ilonb3oBaTecs cBOMcTBaMU 1M0100MS
HPOHU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH IJIMHBI U HAXOAUTh YTIIB Y
noo0HbIX ¢uryp. IlpumMeHsTh CBOMCTBAa MOAOOHS B MPAKTUYECKUX
3aja4ax. YMETb NPUBOAUTH TNpPUMEPHl MOJOOHBIX (QUIYp B

OKpYXKaroIieM MUpe

6.5

[Tonp30BaThcss TeOpeMamMu O TMPOM3BEACHUU OTPE3KOB XOpHA, O

IIPOU3BENIEHNHU OTPE3KOB CEKYIINX, O KBapaTe KacaTeabHON

6.6

[Tonp30BaTbCcst BEKTOpamMH, IOHUMATh WX TEOMETPUYECKUNA U
(u3nyecKkuil CMbICI, MPUMEHSTh X B PEHICHUH M'€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHsaTs ckaliipHOE MPOU3BECHIE BEKTOPOB

IJI HAXOXKACHUA NJIMH U YIJTIOB




Ilonp30BaThCA MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IPUMCHATH €T0 B

o7 PEIICHUY T€OMETPHUYCCKUX M IMTPAKTUYCCKHUX 3a1a
Brnagerp TOHATHSAMH TPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI
68 OKPYXHOCTH, JTMHBI JYTH OKPY>KHOCTH M paJMaHHOH MEpbI YIJia,
. yYMETh BBIYUCIIATH IUIOMAAb Kpyra u ero 4vacredl. I[IpuMeHsTh
MOJIy4CHHBIE YMEHUS B MPAKTUYECKUX 3a/1a4axX
69 HaxomuTh oOCH WM IEHTPHI CHMMETPHH (QUIYp, HPUMEHSITH
. JBUKEHHUSI TIIOCKOCTH B IPOCTEHUIIINX CITydasx
[IpuMeHATh TIONyYEeHHbIC 3HAHWS HA TPAKTHKE — CTPOWTH
MaTeMaTHYeCKue MOJIEH IS 3a7ayd PearbHOM KU3HU U TPOBOAUTH
6.10 COOTBETCTBYIOIIME BBIUYUCICHHUS C TMPUMEHEHHEM TMOA00Hs U

TPUTOHOMETPUYECKHX (QYHKIUH (TONB3YysACh, T/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
6 I'eomeTrpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXeCTBO. POpPMYJIbI IPUBEACHUS
Pemenue TpeyroipHukoB. Teopema KOCUHYCOB U TeopeMa CuHycoB. Pemenue
6.2 MPAKTUYECKUX 3aJad C HCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nonodus. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o Mpou3BEIEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB
' CEeKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHON
Bexktop, onanuHa  (MOAYJdb)  BEKTOpA,  COHAIIPABJIEHHbIE  BEKTOPBI,
65 MIPOTUBOIOJIOKHO HAIPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpalMy HaJa BEeKTOpaMmH. PasnoskeHue BekTopa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkamsipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE IS
' HAaXO/JICHUS JIIUH U YIJIOB
JlexapTOBbI KOOPAMHATHI HA IUNIOCKOCTH. Y pPaBHEHUS NPSIMON U OKPY’KHOCTH B
6.7 KOOPAMHATAX, IEPECEUECHHUE OKPYKHOCTEH U NMPAMBIX. METO KOOpJIUHAT U €0
IIPUMEHEHHE
6.8 [IpaBUNBEHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpykHOCTH. I'pagycHast U paJuaHHas Mepa yria, BHIYUCICHHUE JJINH
' JyT OKPY>KHOCTEH
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBIKEHUSI TIJIOCKOCTH M BHYTPEHHHE CUMMETpHH (GuUryp (3JIeMeHTapHbIe
' npeacrasnenus). [lapamnensueiit neperoc. [loBopot




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOW POrPaAMMbl OCHOBHOT'O
o01mero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSMH: MHOKECTBO, IIOJMHOKECTBO,
OIepalMy HajJ MHOXXECTBAMM;, YMEHHUE OIIEpUPOBATH IOHATHUAMMU:
rpad, cB3HBIN rpad, 1epeBo, LUK, TPUMEHAITh UX MPU PELICHUU
3aJa4; YMEHHE HCHOJb30BaTh TIpauyeckoe IMpeAcTaBICHUE
MHOXECTB JUIsl OIMCAHUS PEaJbHBIX IPOLECCOB W SBICHUH, INpU

pELIeHNH 3314 U3 IPYTUX yueOHbIX MPEAMETOB

YMeHue onepupoBaTh MOHATHAMU: OIpe/IeIeHHe, akCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE pAaclo3HaBaTb HWCTUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, MPUBOJUTH HPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUS BBICKA3bIBaHUM

YMeHue onepupoBarh MOHATUSAMU: HAaTypalbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTh HATYpPaJIbHBIX 4YHCEJ, IPU3HAKU
JeTUMOCTH, IeJI0€ YHUCIO0, MOMAYJIb YUCIa, OOBIKHOBEHHAs JpoOb U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJ YUCIIA, pallMOHAIBHOE YHCIIO,
UppaLMOHATIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIA KOPEHb;
YMEHHE BBINOJHATH JCHCTBUSL € YUCIAMM, CpPaBHUBATh W
yHOpSAOYMBATh 4YMCIIA, MPEACTABIATH YWCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JellaTh MPUKUIKY U OLICHKY

pe3yibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHITUSIMH: CTETICHb C LIEJbIM MOKa3aTeseM,
apudmMeTHUeCKU KBaIpaTHBIN KOPEHb, MHOTOYJICH, alre0pandecKkas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypPaJIbHOW CTEIICHU
OOJIbIIIC CIUHUIIBI;, YMCHHE BBINOJIHATH Pacuérel MO (opMyiam,
npeoOpa3oBaHus MEJbIX, JAPOOHO-PAIIMOHAIBHBIX BBIPAKCHUNA |
BBIPXXCHHUH C KOPHIMH, Pa3JIoKCHUE MHOTOWICHA HA MHOXHTEIH, B
TOM 4YHCIE C KCIOJIb30BaHHEM (OpMysl pa3HOCTH KBAJpaToB M

KBaJpaTa CyMMBbI U pa3HOCTH

YMmenue ONCpHUPOBATH MMOHATHUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC




C OJHOW MEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; yMEHHE pellaTh JUHEHHbIE U KBAJPATHBIE YPAaBHEHHUS,
JIPOOHO-pallMOHATBPHBIC YPABHEHHS C OJHOW MEPEMEHHOW, CHCTEMBI
JBYX JIMHEMHBIX YpaBHEHUH, INHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOI1, B TOM YHUCJIE IPU PELICHUH 3a7a4 U3 IpYTUX IPEAMETOB
U TpaKTUYECKUX 3aJ]ady; YMEHHE MCIONb30BaTh KOOPJAUHATHYIO
OpsSMYI0 U KOOPJIMHATHYIO IJIOCKOCTh JJISI MU300pakKeHUs pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIWSA, Tpapuk (yHKIHH,
Hy1M (QYHKOUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUWS, HaWOOJbIIEE W HAUMEHbBIIEE 3HAUCHHUS
GyHKIMM; ~ yMEHHE  ONEpUPOBATh  IMOHATHSIMU: npsimast
NPOTOPLHUOHATIBHOCTb, IMHEHHAsT PYHKIUS, KBaApaTUIHAs (yHKIHS,
oOpaTHasi TPONOPHUOHAIBHOCTH, TMapaboia, rumepOoia; yMeHHe
ctpouth rpaduku  QYHKIMH, HUCTHONB30BaTh Trpadukd IS
OIIpEZIeTICHNs] CBOWCTB TPOIECCOB M 3aBHCUMOCTEH, ISl peIIeHHS
3a1ad U3 OpYyTUX Y4eOHBIX MPEIMETOB U PEajbHOM JKU3HU; YMEHHE

BbIPpaXXaTb d)OpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMINHAMU

YmMmenue OTIepupOBaThH MOHSITUSMHU: MOCIIeI0BATEIbHOCTD,
apupMeTHyecKkass M TEOMETpPHYECKash IPOrPEeCCHH; yMEHHe
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATENbHOCTEHN, (OPMYIIBI CYMMBI U
o0IIero 4ieHa MpH pelIeHuH 33734, B TOM YHCIE 3a]a4 U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemarh 3a7aud pa3HbIX TUIOB (B TOM UKCJE Ha MPOILIECHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIIPaBJICHUS JTUYHBIMU
U CeMEeMHbIMH (HHAHCAMM); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJa4H,
UCCIIEI0BaTh MOJIYYEHHOE PELICHNE U OLIEHUBATh MPaBAONO0J00HOCTb

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
ayd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEyrOJIbHUKH,

HpHMOYFOHLHHﬁ TPCYTroOJIbHUK, MCJHWAHa, 6I/ICCeKTpI/Ica Hn BBICOTa




TPEYrojbHUKA,  YETHIPEXYTOJNBHUK,  MNapajuieorpaMM,  pomo,
OPSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (Urypamu;
YMEHME penlath 3aJadd, B TOM YUCIIE U3 IIOBCEIHEBHOM >KU3HM, HA
HaXO0/IeHUE F€OMETPUUECKUX BEJTUUYHUH C IPUMEHEHUEM H3YYEHHBIX

CBOWCTB Quryp u pakroB

10

YMeHue onepupoBaTh MOHATHSAMM: PABEHCTBO (DUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
yroia MeXIy HOpSAMBIMH, NEPHEHAMKYISAp, HAKIOHHAs, MPOEKLHS,
nonobue  ¢uryp, NOJOOHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCHTEJIBHO TOYKH M TPSMOIl; YMEHHE PAcIio3HaBaTh PaBEHCTBO,
CUMMETpHIO ®u  momobue  ¢uryp,  NHapaIeNnbHOCTh |

HEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUpE

11

YMeHue onepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHHE, YIoJl
(BenMuuMHA yria, CUHYC U KOCHHYC yIJla TPEyroJbHHKA), IUIOIIA/b;
yMEHHE OIICHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPUMEHAITh (OPMYJIBI TEpUMETpa U IUIONIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U ILIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuieNieNuIea; YMEHUE MIPUMEHTh TPU3HAKU
PaBEHCTBA TPEYIrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy [ludaropa, TpUrOHOMETpUUECKHE COOTHOLICHUS IS

BBIYMCIICHUS] JIUH, PACCTOSIHUH, TIJIOIIAIeH
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YMenne wu300paxaTh IUIOCKHE GUTYpHl M HMX KOMOWHAIIWH,
MPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C TOMOULIbIO YEePTEKHBIX
HHCTPYMCHTOB MW DJJICKTPOHHBIX CpPCIACTB 110 TEKCTOBOMY MU

CUMBOJIbHOMY OIIMCAHUTO
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YMenue OIICpHUpOBaTh IMOHATUAMH: HPAMOYTOJIbHAA CHUCTECMaA
KOOpAWHAT, KOOpAMHATBI TOYKH, BCKTOpP, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHCIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJB30BAaTh BCKTOPbI W KOOPAWHATBI JJId
MMPEACTABJIICHUA OAHHBIX W PCHICHHUA 3a/ia4, B TOM YHUCJIC U3 APYIUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU
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YMmenue ONCpHUpOBaAThL IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBLIC
JAuarpaMmal, Ta6J'II/II_U:I, CcpeaHee apI/I(i)MeTI/I‘leCKOG, MCAHaHa,

HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUS, Pa3Max YHCIOBOTO HAaOOpa;




YyMEHHE W3BJEKaTh, HMHTEPIPETUPOBaTh M  MPeoOpa3OBbIBATH
UHQOPMALIMIO, TMPEICTaBIEHHYI0 B Ta0iMIax M Ha JudarpamMMax,
OTPaKAIOIYIO0 CBOKMCTBA U XapAKTEPUCTUKH PEAIBHBIX IPOLECCOB U
SIBJICHUH; yMEHHME pacllo3HaBaTh W3MEHUMBBIE BEJIIMYUHBI B

OKpYy aroIieM MUpe
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YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIydalHbIN
SKCTIICPUMEHT), JJICMEHTapHOE COOBITHE (DJEMEHTApPHBIA HMCXOJ)
CIIy4aifHOTO OTIBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIIYYalHBIX COOBITHUI B ONBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHUE peIIaTh
3a/la4yil METOJIOM OPTaHHW30BAHHOTO Mepedopa U C HCIOIb30BAaHHEM
NpaBUiIa YMHOXXCHHS, YMEHHE OLIEHHBATHh BEPOSITHOCTU PEATbHBIX
COOBITUI W SBICHU, MOHUMATh POJIb MPAKTHUYECKHU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KaloOLIeM MHpEe U B IKH3HH;
3HAKOMCTBO C TOHSITHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHue BbIOMpPATh MOAXOAALINA M3YYEHHBIH METOJ JJIsl PEIICHUs
3a/la4¥, IPUBOJUTH NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMAaTUKU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBINAIOIIUECS PE3YJIBTATHI,
[IOJIy4EHHBIE B XOJE Pa3BUTHS MATEMATHKU KaK HAayKH, IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI U X aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOHN UCTOpUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucia 1 BBIYUCIICHUS

1.1 Harypanbnbie u nienbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCe

- OOBbIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOLEHTH, OECKOHEUHbIE
' MepUOUYECKHe Tpodu

13 Panmonanehbie umcna. ApudmerHueckue OmNepanud ¢ PanuoOHATILHBIMH
' YUCIIAMH

14 JleiicTBuTenbHBIC YHcla. ApUPMETHYECKHE ONEepalud C JEHCTBUTCILHBIMU
' YUCIaMH

Ls [TpuOnmkEHHbIE BBIYKMCICHUS, MpaBWIa OKPYIJICHHUs, TPUKHIKA U OILEHKA
' pe3yJibTaTa BEIYMCIECHUN

2 Anrebpanueckue BbIpaXKeHUs

2.1 BykBeHHbIE BbIpakeHUs (BBIPAKEHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ menbiM mokasaresnieM. CTeneHb C palMOHAJIbHBIM TOKa3aTeeM.
' CBoiicTBa cTENEHU

2.3 MHorouieHsl

24 Anrebpanyeckas Apoob

5 s ApudpmeTrnueckuii  KOpeHb  HaTypalpHOM  cTtemeHu.  JleHcTBus ¢
' apu(pMeTHYeCKUMHU KOPHAMHU HATypalbHON CTETIEHU
3 VYpaBHeHMsI U HEPABEHCTBA

- Llensle u npoOHO-panMOHANbHBIE ypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
' YpaBHEHUU

30 Llensle u npoOHO-palioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPaBEHCTB

3.3 Permrenne TekCcTOBBIX 3a7a4

4 YucaoBbIE IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTebHOCTH, CIIOCOOBI 3aaHUs IIOCIIEA0BATEILHOCTEH

4.2 ApudmeTrnueckass U TeoMmeTpuyeckas mporpeccuu. Dopmyna CIOKHBIX




IIPOLICHTOB

5 OyHKIUU
OyHkuMa, crnocodbl 3amanus  GyHKkuua. [paduk  Pysknuu. OO6IacTh
OIIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHui pynkunu. Hynm Gyukiun. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMBl U
MUHUMYMBbl (yHKuuu. Hambosbiiee u HauMeHblee 3HaYeHHE (YHKIMH Ha
MIPOMEXKYTKE
6 Koopannaatsl Ha IpsIMOi U INTOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPIMHATHI HAa TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroapHuk
7.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpui4ecKuX BEJIMYNH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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