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HOACHUTEJIBHAS 3AIINCKA

['eomeTpuss Kak OOWH W3 OCHOBHBIX pa3feioOB UIIKOJIBHOM MAaTEMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil nenpr0 HM3ydeHHS T€OMETPUU SABISETCA HCIOJIB30BAHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BaxHO MOAYEPKHUBATH CBS3M TEOMETPUU C APYTUMH YUEOHBIMU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VY4yeOnbiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOINEe OCHOBHBIC pa3feibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha usyuenne yueOHOro kypca «I'eomerpus» orBoauTcs 68 yacoB (2 yaca B
HEJIEJIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

Cunyc, xkocuHyc, Tanreic ymioB or O mo 180°. OcnHoBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOpMysbl mpuBEaEHUS.

Pemenue tpeyronbHukoB. Teopema KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3ajJad C UCIHOJb30BAHHMEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mpoU3BENEHUU OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (MOIynb)  BEKTOpA, COHANpPABICHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPBl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTOpamH. PaznoxeHue BeKTOpa Mo ABYM
HEKOJUTMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE NpPOU3BEACHHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapTOBbI KOOPJAMHATHI HAa IUIOCKOCTU. Y PaBHEHHUSI MPSMOU U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUCHNE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKK. [[nmuHa okpyxkHocTu. ['pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpPUU GUTYp (dIEMEHTapHbIE
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

OPOSIBIEHUEM HMHTEpeca K MPOLIOMY M HACTOALIEMY POCCHMCKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEH I'pa’KJaHUHA U pealn3aliu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBJICHUM, IpOLEAyp I'pa)JIaHCKOro obIiecTBa (Harpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYXAECHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IIPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHUI HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYaCTHE B PpEIICHHM NPAKTUYECKUX 3a]a4y
MAaTE€MAaTHYE€CKON HAIpPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYAIBHON TPACKTOPUH O0pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CITIOCOOHOCTBIO K OSMOIMOHAIBHOMY M 3CTCTHUYCCKOMY  BOCHIPHATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajJlad, PENICHUM, pacCyXJACHUH, YMEHUIO BHJICTh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MMO3HAHUSI:

OpUEHTAallMEd B JACATEIIBHOCTA HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJLI U
oOllecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAyKh Kak c(epbl ueT0BEUYECKOM



NEATeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHS LIUBUIIM3AIUH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOHl Kak CpelICTBOM
MO3HAHUS MHpA, OBIAJECHUEM MPOCTEUINIMMHU HaBBIKAMHU HCCIEI0BATEIbCKOMN
JIeSITETLHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPbI 310POBbSl H
IMOLMOHAJIBHOIO 0JIATONOJIYYHs:

TOTOBHOCTBIO MPUMEHATh MaT€MaTUYECKHE 3HAHUS B HHTEPECax CBOETO
3I0pOBbSl, BEIEHUS  3I0pOBOr0  00pa3a KM3HM (340POBOE  IHUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAKOTO K€ IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA TPUMEHEHHE MAaTEeMaTUYCCKUX 3HAHUM sl pEIIeHUs 3a71a4
B 00JIACTHM COXPaHHOCTH OKpY)KAIOIIEeH Cpenpl, IJIAaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXKHBIX IOCIEICTBUN JJIsI OKPYXKAIOIIEH Cpeibl, OCO3HAHHEM
I00aTBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanusa K M3MEHSIONIUMCH YCJIOBHAAM CONHAJIBHOM M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YUCJIE
YMEHHE YYUTHCS y NPYrux IOJIel, MpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKK M KOMIIETEHIIMU U3 OIbITA APYTUX;

HEOOXOJMMOCThIO B (OPMUPOBAHWUU HOBBIX 3HAHHWM, B TOM YHCIE
(dbopMynHpoOBaTH UJIEH, TIOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYallMi0, BOCIHPHHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIICHUs] U JACUCTBUS, (OPMyIUpOBaTH M OICHUBATH PUCKH H
MOCJIeNICTBUSA, (OPMUPOBATH OIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble jornueckue AeiicTBUS:
— BBIBJIATH W XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSTUN, OTHOLICHUH MEXAYy MOHATUIMHU, (OPMYIUPOBATH
ONPEAECIEHUS MTOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK



KJaccu(uKanuy, OCHOBaHUS Ml OOOOLIEHUS M CpaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAN3a;
BOCIIpUHUMATh,  (OPMyIHpPOBaTh W NPeoOpa3oBBIBATH  CYXKJICHUSA:
yTBEpAUTENbHBIE H OTpHUILATEIbHBbIC, E€IUHUYHBIC, 4YacCTHBIE U 0OIIue,
YCITIOBHBIE;
BBISIBIIATH MAaTEMaTHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHUS B
¢dakTax, JaHHBIX, HAOIIOJCHUAX U YTBEPIKICHUAX, TpeIaraTh KPUTCPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYU;
JeNnaTh BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa3dupaTh qOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUH (TIpSIMbIE U OT
NPOTHBHOTO), TIPOBOJUTH CAaMOCTOSITEIBHO HECIOXKHBIE  JIOKA3aTeIbCTBA
MaTeMaTU4eCKuX (aKTOB, BHICTPAUBATh apTyMEHTAIMIO, IPUBOAUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHSI;
BbIOMpaTh Ccroco0 pelreHus ydeOHOM 3amaur  (CpaBHUBATH HECKOJIBKO
BApMAHTOB pCIICHUs, BHIOMpaTh HawboJee TOAXOASIIMA C  y4ETOM
CaMOCTOSITEITFHO BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AelicTBHS
UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN HWHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH, (DUKCUPYIOIIHE TMPOTHBOpPEYHE, MpoOsIeMy,
CaMOCTOSATEILHO YCTaHABIMBAThH UCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
OPOBOAUTH IO CaMOCTOSITENIBHO  COCTaBICHHOMY IUIaHYy  HECIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE IO YCTAHOBICHUIO OCOOEHHOCTEU
MaTEeMaTHIEeCKOTO 00BEKTA, 3aBUCHMOCTEH 0ObEKTOB MEKY COOOM;
CaMOCTOSITEILHO (OPMYIHUPOBATh OOOOIIEHHUS W BBIBOABLI IO pe3yJbTaTam
IPOBENEHHOTO HAONIOEHUS, WCCIEAOBaHUS, OLEHUBATh JTOCTOBEPHOCTH
MOJTYY€HHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;
OPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TpoOIecca, a TaKKe BBIIBUTATH
HPEIIOI0KEHUS O €ro Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:
BBISIBJIATH  HEJIOCTATOYHOCTh UM H30BITOYHOCTh HH(OpPMALUK, JaHHBIX,
HEOOXOAMMBIX JUISI pEIICHUS 3a/1a4H;
BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3HPOBaTh M  HHTEPIPETUPOBATH
MH(POPMAIUIO PAa3TUYHBIX BUIOB U (POPM IPEICTABICHUS;
BbIOMpaTh OpMy MPEACTABICHUS WHPOPMAIIUN U WILTIOCTPUPOBATH PEIIacMbIe
3aJlauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;
OLICHWBATh HAAEKHOCT HWHGPOPMAIMU 1O KPUTEPUSAM, MPEATIOKEHHBIM
yduTeleM WK c(HOPMYITHPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC 1CHCTBHS:
BOCIPUHHMMATh U (POPMYJIHPOBATH CYKIEHHUS B COOTBETCTBUHU C YCIOBUSMH U
LEeIsIMU OOILIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS [0 X0y PEIICHUS 3aJauH,
KOMMEHTUPOBATh MOJYYEHHBIN pe3yJbTaT;

B XoJe OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAA€MOU TEMBI,
npoOJieMbl, pelmaeMoil 3aiauu, BBICKa3bIBaTh HJIEH, HAIEJICHHbIE Ha MOMCK
pELICHUs], COMOCTABISTh CBOU CYKICHUS C CYXKICHUAMH JIPYTUX YYaCTHHUKOB
auanora, OOHapyKMBaTh pa3jIu4KMe U CXOJICTBO MO3MUIMH, B KOPPEKTHOH popme
(bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHUS;

IPEJICTABIATh Pe3yJbTaThl PEIIEHUs 3aJauyd, SKCIEPUMEHTA, HCCIEI0BaHUsA,
POEKTa, CaMOCTOSTEIbHO BbIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajiay
pe3eHTAIlMU U 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh W HCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUYyaJIbHOU
paboThI NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATh 1E€Jb COBMECTHOW JIESITENIbHOCTH, IJIAHUPOBATH OpPTaHU3ALMIO
COBMECTHOM paboThl, paclpeaesaTh BUAbI paboT, 10roBapuBaThCs, 0OCYKIATh
IpoIIeCcC U pe3yJbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyXkaeHUSA, OOMEH MHEHUSIMH,
MO3TOBbl€ IUTYpMBl M JpYrH€), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJAMHUPOBATh CBOW JEUCTBHS C APYTMMM WICHAMM KOMaH/]IbI, OLICHUBAaTh
KayecTBO  CBOEro  BKJaJa B OOmMMH  MPOAYKT MO  KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS

Camoopranusanus:
CaMOCTOSITEJIbHO COCTaBJSATHh IUIAH, aJrOPUTM pELICHUs 3aJayu (WM €ro
4acTh), BBIOMpATh CHOCOO pEIIeHHs C Y4ETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BaApUAHTHI
pElIeHu ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
BJIAJETh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3yibTaTa
peluieHrs MaTeMaTUYeCKOU 3aa4H;
NPEABUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPM PELICHHUM 3aJa4u,
BHOCUTh KOPPEKTHBBI B JCATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHMIKEHHMS WM HEJOCTHXKCHUS LIEJIH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATHI

K xoniy obOyuenus B 9 kiacce oOydarolmuiicsi MOJTYYUT CIETYIOIIUE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAaXOAUTh C UX
MIOMOIIIBIO PA3JIMYHbIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) IJTUHBI
Y YTJIbI 1J19 HETAOJIMYHBIX 3HAYEHUM.

[Tonwk3oBaThest hopMynaMu IPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJTMYMHAMH.

Hcnons30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JIJII HAXOXKACHUS PA3IMUHBIX
AJIEMEHTOB TPEYToJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TPHU
pelIeHNY TeOMEeTPUIECKUX 3a/1au.

Brnanerp moHsATHAMH — TipeoOpa3oBaHUs  MOA0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Top30BaThCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpuMeHsTh CBOWCTBA MOMOOMS B TPAKTHYECKUX 3ajayax. YMETb HPUBOIUTH
IpUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tons30BaThCs  TeopemMaMud O  TIPOM3BEJACHUU  OTPE3KOB  XOpA, O
IPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh WX TE€OMETPUUYECKUN U (HU3NUECKUI
CMBICJI, TIPUMEHATh WX B PEIICHUH TE€OMETPUYECKUX H (U3WYECKUX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKIEHUS JIMH U YTJIOB.

[Tonp30BaThC METOJOM KOOPJAWHAT HA TIUIOCKOCTH, NPHMEHSATH €ro B
peIIeHNH TeOMETPUIECKUX U MPAKTHICCKUX 3a/1ad.

Brnanerp MOHATHSAMU NMPAaBUJIBHOTO MHOT'OYT'OJIBHUKA, JIJTHHBI OKPYXXHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEpHI yIJia, YMETh BBIUMCIATH ILIOIIAIh
Kpyra u ero yacteid. [I[puMeHsITh oJlydeHHbIE YMEHHUS B IPAKTUUECKUX 3a]/1a4ax.

HaxomuTh ocu (WM IEHTPBI) CUMMETPUU (PUTYP, TMPUMEHSITH IBHIKCHHS
IJIOCKOCTH B MPOCTEHIINX CIIyYasx.

[IprMeHSTh MOJyYEeHHbIC 3HAHUSA HA MPAKTHUKE — CTPOUTh MAaTEMAaTHYECKHUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJ00HUS U TPUTOHOMETPUYECKUX (YHKIMMN (TOIB3YSICh, TI€
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. TeopeMbl KOCHUHYCOB H 16 1 bubnuorexa [JOK
CHUHYCOB. Pemnienre TpeyroJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpazoBanne mnonobus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [IOK
P bA https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE  MHOTOYTOJIbBHUKH. JlinHA
5 OKPY>KHOCTH u I0IIa/1b Kpyra 8 Bubmmorexa [JOK
Py . ta pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
bu6mmoreka [IOK
6 6
JlBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEnue, 06001IeHNEe, CUCTEMATU3ALIUS 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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INOYPOYHOE IIVIAHUPOBAHHUE

9 KUIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Omnpenenenre TPUTOHOMETPUUYECKUX 1 bubnuorexa [JOK
¢byskuuit yrimos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 dopmyIbl IPUBEACHUS 1
bu6moreka [IOK
T 1
3 copeMa ROCHiyCoB https://m.edsoo.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 T 1
COPEMa KOGHHYCOR https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
0 Teopema cuiycon L https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 Haxoxnenue  miMH  CTOPOH U 1 bubnmuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edso0.ru/8a1430b0
bubnuoreka [JOK
10 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8a142ac0
bubmuoreka [JOK
11 P 1
CHICHHE TPEYTOIBIIROB https://m.edsoo.ru/8a142ac0
bu6mmoreka [JOK
12 P 1
CIICHHE TPEYTOIBIIROB https://m.edsoo.ru/8a142ac0
13 Pemenue TpeyroapHuKoB 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42ac0

[IpakTHueckoe NpPUMEHEHHE TEOPEM

bubmuoreka [JOK

14 CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTHueckoe NpPUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB

16 KourtponsHast pabora mo Teme bubnuorexa [JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a

bubmmoreka [{OK

17 [TonsiTHe o nmpeobpazoBaHUM OO0 httos://m.edsoo.ru/8al43ab0

18 CoOOTBETCTBEHHBIE BJIEMEHTHI bubmuorexa [JOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al143de4
CoOTBETCTBEHHBIE BJIEMEHTHI

19 MoA00HBIX Uryp
Teopema 0 Mpou3BEAEHUU OTPE3KOB

20 XOpll, TeopemMa O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB  CEKYIIUX, Teopema o https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeIbHOU
Teopema 0 mpou3BeneHUU OTPE3KOB

21 XOpll, TeopeMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB  CEKYIIuX, Teopema o https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema 0 mpou3BelIEHUU OTPE3KOB

99 XOpA, TeopeMa O TMPOU3BEICHHUH bubnunoreka [JOK
OTPE3KOB  CEKyLIHUX, TeopemMa o https://m.edsoo.ru/8al442da
KBaJipaTe KacaTreabHOU

23 [IpumeHeHne TEOpeM B pELICHUH bubnuoreka [IOK
reOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8a143f06

24 [IpumeneHne TeOpeM B pELICHUH bubnuoreka [IOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
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TCOMCTPHUUCCKUX 3ada1d

https://m.edsoo.ru/8al443fc

[IpuMeHeHne TeopeM B peELICHUHU

bubmuoreka [JOK

25
r€OMETPUUYECKUX 3a]1a4 https://m.edsoo0.ru/8a144578
KontponeHast pabora mo  Teme
26 "ITpeoOpazoBanue oI00MsL. bubmoreka [IOK
Merpuueckue COOTHOLIEHUS B https://m.edsoo.ru/8al447a8
OKpYyXHOCTH"
Onpenenenue BEKTOPOB.
27 @Ou3n4eckuii. M T'eOMETPUUYCSCKHUU bubmmorera [JOK
p https://m.edso0.ru/8a144960
CMBICJT BEKTOPOB
28 CnoxeHue M BBIYMTAHUE BEKTOPOB, bubnuoreka [IOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)keHHe W BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso0.ru/8a144d52
30 CrnoxxeHrne M BBIYUTAHHE BEKTOPOB,
YMHO’KEHHE BEKTOpa Ha YUCIIO
31 Paznoxenue Bekropa 1O  ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunats! BekTOpa
PR P https://m.edsoo.ru/8al44fbe
CkansipHoe NpOU3BEACHHUE BEKTOPOB,
P P P bubnuoreka [JOK
33 €ro MpUMEHEHHE S HaXOXKICHUS
https://m.edsoo.ru/8a14539¢c
JUIMH U yTIIOB
CkansipHoe NpOU3BEACHHUE BEKTOPOB,
34 €ro HPHMeHs;He IS Haxomu;;Hﬂ bubnnorexa LIOK
P https://m.edsoo.ru/8a14550e
JUIMH U yTIIOB
35 Pemenne 3agau ¢ IIOMOIIBIO bu6mmoreka [JOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
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Pemenue 3a1a4 c IIOMOIIBIO

bubmuoreka [JOK

3 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumMeHeHre BEKTOPOB JUISl PEIICHHS
3a1a4d GU3NKU
38 KontponmeHast pabGora mo  Teme bubmoreka [IOK
"BexTops!" https://m.edso0.ru/8a145b08
39 JlekapTOBBl KOOPIMHATHI TOYEK Ha
TUIOCKOCTH
. bubnuoreka [JOK
40 ¥paHerHe NpaMoit https://m.edsoo0.ru/8al45c48
41 VYpaBHeHHE NpAMON
bu6moreka [IOK
42 ¥PpABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 KoopnuHatel TOYek mepecedeHus bubnuoreka [JOK
OKPY)KHOCTH U NPAMOM https://m.eds00.ru/8a146620
Meton KOOpIWMHAT TIPH PEIICHUH
44 T€OMETPUYECKHUX 3ajad4,
MPAKTUYCCKUX 3214
Metoa KOOpIWHAT TIPH  PEIICHUH
45 F€OMETPHICCKHUX 3ajad4,
MPAKTUYECKUX 3214
Metoa KOOpIMHAT TPH PEHICHUU
46 Tr€OMETPHUECKUX 3amad,
MPAKTUYECKUX 3214
KontponeHast paGora mo  Teme
47 " JlekapTOBBI KOOpJMHATHI Ha Bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [IpaBunbHbIE MHOTOYTOJIbHUKU, bubnuoreka [IOK



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bubnmoreka [JOK
49 Hueno m. Jlmita okpysiocTH https://m.edsoc];.[ ru/8al472c8
bubnuorexa [JOK
50 Hueno m. Jlmita okpysiocTH https://m.edsoc];.[ ru/8al4714c
o1 JUinHa oyru OKpy»KHOCTH
bubnuorexa [JOK
52 Pauatiiiast epa yra https://m.edSO(])_.I ru/8al4714c
53 [Tnomane kpyra, CeKTOpa, CerMeHTa bubmorexa HOK
https://m.edsoo0.ru/8a147426
54 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubnmorexa [JOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, cCeKTOopa, cerMeHTa bubamorexa [JOK
https://m.edso0.ru/8a147750
56 TToHsATHE O IBMXEHUU ILIIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa OK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TTOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapaniensHbIN IEPEHOC, TOBOPOT
61 [Ipumenenue JIBIDKCHUM npu bubnuoreka [JOK
peLIeHUH 3a/1a4 https://m.edsoo.ru/8a1480e2
KontponpHast pabota mo Temam
62 "[IpaBunbHbIE MHOTOYTOJIbHUKHU.
OxkpyxHOCTb. JIBH>KEHHUS TIIOCKOCTH"
63 [ToBTOpEHME, 00001IeHME, bu6mmoreka [JOK



https://m.edsoo.ru/8a146fda
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cucreMarusanus 3HaHuil. M3mepenue

https://m.edsoo.ru/8a148524

T€OMETPHYCCKUX BEITUYHH.
TpeyronbHUKH
[ToBTOpEHwUE, 00o0mienue,
CHCTEeMaTH3aIlHs 3HAHUH. bubmmoreka [{OK
64 1
[TapamienpHble U NEPIEHANKYIISIPHBIE https://m.edso0.ru/8a148650
MIPSIMBIC
[ToBTOpEHME, 0000111eH1e,
CACTEMATU3ALIHS 3HAHUU.
65 OKpyXHOCTB " KPYT. 1
I'eoMeTrpudeckre MOCTPOCHUS. YTIIBI
B OKPY)KHOCTH
[ToBTOpEHME, 00o0011eHme,
66 cucTeMaTu3alys 3HaHui. BricanHeie 1
u OTHMCaHHbIE OKPY>KHOCTH
MHOTOYT'OJIbHUKOB
bu6mmoreka [IOK
67 Hrorosas konTpobHas padota 1 https://m.eds00.ru/8a148920
68 [ToBTOpEHME, 000011eHuE, 1
cUCTeMaTu3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 11O 68

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/IH

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHUE (DYHKIIMH OCTPBIX YIJIOB, HaXOJIUTh C UX
MOMOIIBI0 PA3UYHBIC DJIEMEHTHl MPSAMOYTOJIBHOTO TpPEYTrOJbHUKA
(«pemieHue mMpsIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMOIIBIO

KQJIBKYJISATOPA) UTMHBI U YTIIBI 7151 HETAOJIMYHBIX 3HAYCHU I

6.2

[Tonb3oBaThCs bopmymamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJAECTBOM IS HAXOXKICHUSI COOTHOIICHUI

MCKIAY TPUTOHOMETPHUICCKUMHU BEIIMUYNHAMUA

6.3

Hcnonb3oBath TEOpeMbl CHHYCOB M KOCHHYCOB Ul HAaXOXKICHHS
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJbHUKA («pELIEHHE TPEYroJbHUKOBY),

MPUMEHSTH UX MPU PEIICHUH T'€OMETPUUECKUX 3a7a4

6.4

Bnagerp mnonsTusiMu TpeoOpazoBaHUs TMOAOOMS, COOTBETCTBEHHBIX
3JIeMEeHTOB MoA00HbIX ¢uryp. Ilonb3oBarbes cBoWcTBaMH 1MOJ00MS
MPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIATH JJIUHBI U HAXOJIUTh YIJIbl Y
nono6HbIX ¢uryp. IlpumensTs cBoiicTBa MmomoOus B MPaKTHUYECKUX
3ajayax. YMeThb MPHUBOJAUTH MpUMEpbl MNOJOOHBIX Quryp B

OKpYyKarouemM MUpe

6.5

ITonw3oBaThCs TCOpEMaMUu O TIIPOU3BCACHHHN OTPE3KOB XOpAd, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOM

6.6

ITonw3oBaThCs BCKTOpaMHu, IIOHUMATh HX reOMCTpH‘ICCKI/Iﬁ u
(I)I/ISI/I‘IGCKI/II‘/’I CMBICJI, IPUMCHAThL HX B PCHICHUU TCOMETPUUCCKUX U
(I)I/ISI/ILIGCKI/IX 3azaad. HpI/IMeHHTB CKaJIIpHOC TPOU3BCACHUC BCKTOPOB

UL HAXOXKACHUA UIMH U YTJIOB

6.7

Ilonp30BaThCss METOIOM KOOpAUHAT Ha IINIOCKOCTHU, NPUMCHATL €ro B

PCHICHHUU TCOMCTPHUICCKUX U MTPAKTUICCKUX 3a0a1




BJIaI[eTB IIOHATUAMHU MMpaBUJIBHOI'O MHOI'OYT'OJIbHHKA, JIIWNHBI

OKPYXXHOCTH, UIMHBI IYId OKPYXHOCTM W pPaJAMaHHOW MeEphl YIJa,

o8 YMETb BBIYUCIATH ILIOIAAL Kpyra M ero 4acred. [IpumensaTs
IIOJIy4CHHBIC YMEHUS B IIPAKTUYECKUX 3a/1a4ax
6.9 Haxomuth ocu mnu LEeHTpbl CUMMETpUU (UTYp, IPUMEHSTH JIBUKEHUS
. IJIOCKOCTH B IIPOCTEHIINX CITydasx
[IpuMeHATH NOJIydEHHBIE 3HAHUA HA INPAKTUKE —  CTPOUTH
MaTeMaTH4EeCKUE MOJEIN U1 3a7ad PEaJbHOW XWU3HU M IPOBOIUTH
6.10 COOTBETCTBYIOILIME BBIYUCIEHHUS C TMpPUMEHEHHEM I[ojaoous U

TPUTOHOMETPUUECKUX  (QYHKIMH  (MONb3yach, TIA€ HE0O0X0AUMO,

KaJIbKYJIATOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KITIACC
Kon IIpoBepsieMbIi 3J1€MEHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrec yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKJ1eCTBO. POPMYJIbl IPUBEACHUS
Pemrenne TpeyronpHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Tpeo6pazoBanme mopoowms. [1og00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o mpous3BeAEeHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYILUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
Bextop,  nmmmHa  (MOAyNb)  BEKTOpa,  COHANpPAaBJI€HHbIE  BEKTOPBHI,
65 MIPOTUBOMOJIOKHO ~ HANpPaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEPALN HAJl BEKTOpaMu. Pa3noxeHne BeKTopa o JByM
HEKOJUIMHEAaPHBIM BEKTOPaM
6.5 Koopmunats! BexTopa. CkanasipHOE NMPOU3BEICHHE BEKTOPOB, IPUMEHEHUE UL
' HAaxX0XJCHHU JUIMH U YIIIOB
JlexkapTOBBI KOOpAMHATHI HAa INIOCKOCTU. YPAaBHEHUS IPSAMON U OKPYXHOCTH B
6.7 KOOpJMHATAX, [IEPECEUEHUE OKPYKHOCTEN U MpsAMBIX. MeTo KOOpAMHAT U €T0
IIPUMEHEHUE
6.8 [IpaBuIIbHBIE MHOTOYTOJIbHUKH
6.9 JlinHa okpyxHOCTH. ['pasycHas u paguaHHasl Mepa yIiia, BBIYACICHUE [UIMH JyT
. OKPYKHOCTEH
6.10 [Tnomans kpyra, cekTopa, cerMeHTa
6.11 JIBIOKEHUS IUIOCKOCTM M BHYTPEHHUE CHMMETpUM QUryp (dJIE€MEeHTapHbIe
. npezcrasienus). [lapamnensueiil nepenoc. IToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaAHNS K TPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NIPOrpaMMbl OCHOBHOT'O 00111ero
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTb HNOHATHUSAMHU: MHOXECTBO, IIOJIMHOYKECTBO,
omepanuy HaJl MHOXECTBAMH; YMEHHE ONEpPUpPOBATh MOHATHAMU: rpad,
CBSA3HBIM rpad, NepeBo, LMK, MPUMEHSATh UX IMPU PEIICHUU 3a]ad;
YMEHHUE HCIIONb30BaTh Ipaduueckoe MNpPeCTaBICHUE MHOXKECTB JUIs
ONIMCAHUsl PEABHBIX IPOLIECCOB W SIBJICHUM, NPU PEIICHUU 3a1a4 W3

JIPYrux y4eOHbIX IPEeIMETOB

YMeHHe onepupoBaTh MOHATHSAMH: ONPEICICHHE, aKCMOMa, TeopeMma,
JI0Ka3aTelIbCTBO; YMEHHE pPaclo3HaBaTb MCTHUHHBIE W JIOKHBIE
BBICKA3bIBaHNs, NPHUBOJNUTH IPUMEPBI M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUH

YMeHue omnepupoBaTh MOHATUSAMHU: HATYpaJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JEJIMMOCTh HATypalbHBIX UHCEN, MPU3HAKU
JEIMMOCTH, 1IeJI0€ YHCIO, MOAYJb 4YHcla, OObIKHOBEHHas IpoOb U
necsiTuuHasi apo0b, CTaHIAPTHBIM BUJ 4YKCIIA, PAMOHAIBLHOE YHUCIO,
UPpALlMOHATIBHOE YUCJO0, apU(METHUYECKHM KBaJpaTHBI KOPEHB;
YMEHHE  BBINOJHATH  JEHCTBUS C  4YMCIaMM, CpaBHUBaTh U
yIOPSAOYUBATh YHCIIA, TIPEICTABIATh YUCIIA HA KOOPIUHATHON MPSMO,
OKPYTJISITh YHMCJA; YMEHHE JeNaTh NPUKHIKY M OICHKY pe3yibTara

BBIYHCJICHU

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IENbIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBI KOpEHb, MHOTOYIIEH, alredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEeHU
Oosbllle €AMHUIBI; YMEHHE BBINOJHATH pPACUYETHl O (Qopmynam,
npeoOpa3oBaHusl LEJbIX, JPOOHO-PAIlMOHAIBHBIX BBIPAXKEHUH U
BBIPQKEHUI C KOPHAMH, pa3jioK€HHE MHOTOWIEHa Ha MHOXWTENIH, B
TOM YHCJIE C HCIOJb30BaHUEM (HOpMYIT pa3HOCTH KBAJpaToOB U KBaJpaTa

CYMMEBI U pa3HOCTH




YMeHue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM IIEPEMEHHOM, YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME peIllaTh JIMHEWHBIE U KBAJApaTHbIE YpPaBHECHUS,
IpOOHO-palIMOHANIEHBIE YPAaBHEHHUS C OJIHOM IEPEMEHHOMN, CHUCTEMBbI
JIBYX JIMHEHMHBIX YPABHECHWUH, JIMHEHHBIE HEPABEHCTBA M HUX CUCTEMBI,
KBaJ[paTHbIE W  JPOOHO-pallMOHAIBHBIC HEPABCHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PEIICHUH 3a7a4 U3 APYTHUX NPEAMETOB U
MPAKTUYECKUX 33J1a4; YMEHUE HCIIOJIb30BATh KOOPAUHATHYIO MPAMYIO U
KOOPJIMHATHYIO IUIOCKOCTh Ui W300pa)K€HUsl peIIeHUH ypaBHEHUH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduk QyHKIUU, HYIH
(YHKIMM, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXYTKHA BO3pacTaHUs,
yObIBaHMsI, HauOoOJIbIlIee M HAUMEHbINIEEe 3HAYCHUs (YHKIIUH; YMEHHE
OTIepUpOBaTh MOHATUAMU: NpsMas HPONOPLUUOHATIBHOCTb, JIMHEHHAs
GbyHKIMSA, KBajpaTU4Has (QyHKUIMS, oOpaTHas MPONOPIHOHAIBHOCTH,
napabosia, rumepbosia; yMEHHE CTPOUTh Trpaduku  (YHKIHH,
UCIOJb30BaTh TpapUKH JUIsl ONPEAETICHUs CBOMCTB IPOLIECCOB U
3aBHCHUMOCTEH, JJIs pelIeHus 3aJad U3 ApYrux y4yeOHBIX MPEIMETOB U

peaIbHOM JKM3HH; YMEHHE BbIpakaTh (OpMylaMu 3aBUCHUMOCTH MEXIY

BEITUYMHAMHU
Ymenue OTepUpOBAThH MOHSTUSAMH: MOCJIEeZI0BATEIHHOCTD,
apudmernyeckass M TeOMETpUYECKass  MPOTPECCHM;  YMEHHE

HCIIOJIF30BaTh CBOMCTBA HOCHCHOB&TGHBHOCTCﬁ, (bOpMynBI CYMMbBI H
0611[61"0 WICHa IIpyu PEIICHHU 3aJad, B TOM 4YHUCIIEC 3aJad M3 APYIrux

y4eOHBIX MPEAMETOB U PEATbHOM KU3ZHU

YMeHue peuiaTh 3aJa4d pPa3sHbIX THIIOB (B TOM YHCJIC Ha IIPOLCHTHI,
JOJIM U 4aCTH, ABMXKXCHUC, pa60Ty, HCHY TOBApPOB U CTOUMOCTD IMOKYIIOK
U YyCIyr, HaJIOI'", 3ala4yu U3 obmacTu yIIpaBJICHUA JIMYHBIMU U
CEMEHHBIMH (bl/IHchaMI/I); YMCEHHE COCTABJIATH BBIPAKCHUS, YPABHCHU,
HEPAaBCHCTBA U CUCTEMEI 110 YCIIOBHUIO 3aJla4U, HCCIICAOBATDH ITOJTYUCHHOC

pCHICHUC U OLICHUBATDb HpaBIIOHOJ_'[06HOCTB MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (QUrypa, TOUKa, OTPE30K, Mpsimasd,
Jyd, JIOMaHasl, yroj, MHOTOyI'OJIbHUK, TPEYTrOJIbHUK, pAaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI  TPEYroJIbHUKH, TPSMOYIOJbHBIH  TPEYTrOJIbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTrOJIbHHKA, I-IGTLIpéXYI“OJ'II:HI/IK,




napajjienorpaMMm, pomO, TNPSAMOYroJbHUK, KBaJIpaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTejbHas; 3HAaKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢urypamm; ymMeHue pemarh 3ajJa4d, B TOM YHCJIE€ W3 MOBCEIHEBHOM
KU3HH, Ha HAXOXKJIEHUE TEeOMETPUYECKHX BEJIIMYMH C HPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSITHSIMH: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYroJIbHUKOB; MapajUIeIbHOCTh W TMEPHEHIUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy NpSIMBIMH, TEPHEHANKYIApP, HAKIOHHAsS, MPOEKIIHS,
nongobue ¢uryp, mogo00HbIE TPEYrOJbHUKH, CUMMETPHUSI OTHOCUTEIHHO
TOYKA W TPSMON; yYMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nojaobue ¢Guryp, mapauieIbHOCTh M MEPHEHIUKYIIPHOCTh TPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHnue onepupoBaTh NOHIATHIMHU: JJIUHA, PACCTOSHUE, YroJl (BEeIUYUHA
yria, CHHYC M KOCHHYC YIJla TpEyrojbHHKa), IUIOIAIb; YMEHHE
OIICHUBATh pa3Mephl MPEIMETOB M OOBEKTOB B OKpPYKAIOIIEM MHPE;
yMEHUE  TPUMEHATH dbopMynsl  mepuMeTrpa M IUIOIIAIA
MHOTOYTOJIbHUKOB, JJIMHBl OKPY)KHOCTHM U IUIOIIATU Kpyra, oObema
MPSIMOYTOJIbHOTO Tapajuiesienuea; yMEHHE MPUMEHATh IpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopeMy [ludaropa, TpuroHomerpuyeckue COOTHOIIECHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne u300pakarb IUIOCKME GUTYpBl M HX KOMOHWHAIWH,
IPOCTPAaHCTBEHHBIE (UTYPHl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICPpHUPOBATH IIOHATUAMMU: IpAMOYTOJibHasA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HAa YUCIIO, CKAJPHOC IMPOU3BCACHHC BCKTOPOB;
YMCHHE HUCIIOJB30BATb BCKTOPBI WM KOOPAWHATHI IUIA MPCEACTABJIICHUA
JAaHHBIX U PCHICHUSA 3a4a4, B TOM YHUCJIC U3 APYIUX y‘Ie6HLIX peaAMETOB

Y peajbHOMU KU3HU

14

YMmenue ONICpUpOBaTh  MOHATHUAMU: CTOJIOMKOBBIE U KpYT'OBBIC
AuarpamMmel, Ta6J'II/II_U>I, CpeaHcee apI/I(l)MeTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee M HauMEHbIIICE 3HA4YCHUs, pa3Max YUCIOBOI'O Ha6opa;

YMCHHC HU3BJICKATh, HHTCPIPCTUPOBATDH )51 Hp606pa3OBLIBaTL




uHpOpMAILIMIO, TPEJICTABICHHYI0 B Ta0luIax HM Ha JuarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XAPAaKTEPUCTUKU PEAJIbHBIX IIPOLIECCOB U
SIBJIGHUH; yYMEHME  paclo3HaBaTb W3MEHUUBBIE  BEIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBarh MNOHSTHUAMM: CIIy4alWHBIM OMBIT (CIydalHBIN
IKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (dJIEMEHTApHBI  HCXON)
CIIy4ailHOTO OIbITa, CIydallHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOJUTh BEPOSATHOCTU CIy4YaillHBIX COOBITHMH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMH; yMEHHE pellaTh
3ala4yd METOJOM OpraHM30BaHHOTO Iepedopa M C HCIHOJb30BAHUEM
MpaBWJIa yMHOXKEHMs; YMEHHE OLICHMBAThb BEPOSITHOCTH peallbHBIX
COOBITMM M SIBJIEHUH, MOHMMATH POJIb MPAKTUYECKU JTOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHMM B OKpYKalolleM MHpPEe U B IKH3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpaATh TOAXOMAIINA W3YYCHHBIM METON JUIS PEIICHUs
3a7a4l, TPUBOJUTH MHPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE U KU3HU, PACIO3HABATH MPOSIBIICHHE 3aKOHOB MAaTEMAaTUKU B
HUCKYCCTBE, OINHUCHIBATh  OTJEIbHBIC  BBIJAIONIMECS  PE3YyJIbTaThI,
MOJIYyYCHHBIE B XOJI€ Pa3BUTHS MATEMAaTUKH KaK HayKd, MPUBOJUTH
MIPUMEPbl MATEMATUUYECKUX OTKPBITUIA U UX aBTOPOB B OTEUECTBEHHOU U

BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky enMMOCTH HEIbIX YUCE

1o OObIKHOBEHHbIE M JECATUYHBIE JIpOOM, TMPOLEHTH, OECKOHEUYHbIE
' MEepUOANYECKUE APOOH

13 Panmonanenupie uyncna. ApudMeTHYECKHE OIEpali C PaMOHATBLHBIMU
' yHclaMu

14 JelictBurenbHpie uncia. ApugMeTHYecKue omneparuu ¢ IeHCTBUTEIbHBIMU
' qyHrclaMu

Le [TpubmmxE€HHBIC BBHIYUCIICHHS, TPAaBWJIa OKPYIJICHUsS, MPUKHUJKA W OICHKA
. pe3ynbTaTa BIUMCICHUN
2 AnreOpandeckue BbIpaXeHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM nokasareneM. CTENeHb C palMOHAIBHBIM ITOKa3aTesIeM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HATypaJlbHOW  cremeHu.  JleWcTBUA ¢
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHON CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Lensle u apobHO-panmoHanbHble ypaBHeHHs. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panOHANbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 YucnoBbie MOCE10BaTETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATETLHOCTEN




Apudpmernueckass M TeoMeTpuueckas mnporpeccud. Dopmyna CIO0XHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crmocoObl 3amanus QyHknuu. [paduk  yrknuu. OO6macTh
OTpeNeNeHnusT W MHOXECTBO 3HadeHWd QyHknuu. Hymm ¢yHknum.
5.1. [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (DYyHKIIHH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMHA. HanbomnpIiiee 1 HanMeHblee 3HaYeHNE
(YHKIIMM Ha IPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BeposTHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




