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INOACHUTEJIBHAS 3AIINCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3[ejoB IIKOJbHOM MaTeMaTHKH,
UMEIOUINI CBOEH 11eNbl0 00eCneunTh U3YyYeHHE CBOMCTB U Pa3MepoB GUIYp, UX
OTHOIIEHW M  B3aMMHOE pAacloJIO)KEHHWE, ONHUPAETCSs Ha JIOTMYECKYIO,
JI0Ka3aTeNIbHYI0 JUHUIO. LIeHHOCTh M3yueHUs TeOMETpPUU Ha YPOBHE OCHOBHOTO
oOuiero o0pa3zoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YUYUTCS TPOBOAUTD
J0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHUs, 10KA3bIBATh
UCTHUHHbBIE YTBEP)KICHUS U CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOAUTH
paccykKIeHuss «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBAa OT  TPU3HAKOB,
dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoii 1enbi0 u3ydeHHs] T€OMETPUHM SBJSETCS MCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOMIMXCSA B pealbHOM Ku3HU. OOydaomuics AODKEH HAayYUThCS
OTIpECIIUTh TEOMETPUYECKYIO (UTYpy, ONMHUCATh CJIOBAMM JIaHHBIM 4epTEX WIH
PUCYHOK, HAMTH IJIOMIAh 3eMEIBHOT'0 y4acTKa, PaCCUUTATh HEOOXOIUMYIO JUIUHY
OIITOBOJIOKOHHOTO Ka0ens Wiy TpeOyeMble pa3Mepbl rapaxa uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BBIYUCIUTENbHASA JUHUS B MU3yYEHUU T€OMETPHHU.
[Ipn pemeHun 3agad NPAaKTUYECKOTO XapakTepa OO0y4YarolUKUCs YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJEIN  pPealbHbIX JKU3HEHHBIX CUTYallMil, MPOBOAUTH
BBIUYMCIICHUS U OLIEHUBATh aJI€KBATHOCTh MOJIYUEHHOI'O PE3yNbTaTa.

KpaitHe BakHO MOAUYEPKUBATh CBSA3M TEOMETPUU C JPYIMMH y4EOHBIMU
npeaMeTaMHu, MOTUBUPOBATh HCIIOIB30BaTh OIMpPENEIICHUS] TeOMETPUIECKUX (QUryp
U TIOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJIYUCHHBIX YMEHHH B (DU3HWKE H
TEXHHKE. OTH CBSI3W Haubojee SPKO BUIHBI B Temax «BekTopsl»,
«Tpuronomerpuueckre COOTHOUIEHUs», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3/ieiibl
comepkanus: «['eomerpuueckue ¢urypsl UM UX CBOHCTBa», «M3mepenue
TEOMETPUYECKUX  BENUYUHY», «JleKapTOBBI KOOpPAMHATHI HA  IJIOCKOCTHY,
«BekTtopsi», «JIBuxkeHus miaockoctuy, «lIpeodpasoBanus momgoousy.

Ha u3yuenue yueOHoro kypca «I'eomerpusi» otBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Hezenmo), B 9
KJ1acce — 68 4acoB (2 yaca B HEZICIIO).



COJEPXAHUE OBYUYEHUA
9 KVIACC

Cunyc, xocuHyc, TaHreic yramoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIBI IPUBEIECHHUS.

Pemienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB H TEOpeMa CHHYCOB.
Pemienne mnpakTUYecKMX 3aJad C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBbI CHHYCOB.

[IpeoOpazoBanue nogodus. [Tomo6ue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpPOU3BEAECHUHM OTPE3KOB XOpHA, TEOPEMBI O MPOU3BEIACHUH
OTPE3KOB CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bektop, mmmHa  (MO&yNb)  BEKTOpa,  COHAIPaBJIEHHBIE  BEKTOPBI,
MIPOTUBOINOJIOKHO ~ HAINpABICHHBbIE  BEKTOPbL,  KOJUIMHEAPHOCTb  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OIEpAallMM HaJ BEKTOpaMH. PaznoxkeHune BEKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHartsl BekTOpa. CKalsIpHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAX0XKICHHSI IUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI Ha INIOCKOCTU. Y PaBHEHUS HPSIMON M OKPYKHOCTHU
B KOOPJIMHATAX, NIEPECEUECHUE OKPYKHOCTEU U MPSAMbBIX. METOJ KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOrOYrojabHUKM. JInmmHa okpyxkHOcTH. I'pagycHas wu
paavaHHas Mepa yria, BBIYMCICHHME JUIMH Iyr OKpyxHocted. IInomanes kpyra,
CEKTOpa, CErMEHTA.

JIBW>KeHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (uryp (3jieMeHTapHbIe
npeacrasieHus). [lapannensusiii nepenoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«I"eoMeTpus» XapakTepU3yrOTCS:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHMI B IPYTUX HayKax U MPHUKIAIHBIX Cdepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE B PpEUICHUM IPAKTUYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBUAYAILHON TPAGKTOPUU OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEd B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHs LIMBUIM3ALMUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GOPMHUPOBAHME KYJILTYPbl 3/10POBbsl U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBbIKA pPEQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JaCTH COXPAaHHOCTH OKpYJKaromeld Cpeapl, IUTAHUPOBAHUS TTOCTYITKOB M
OIICHKH WX BO3MOKHBIX TIIOCJIEICTBUHN I OKPYXKaIoMmEeH Cpeabl, OCO3ZHAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSX HEOMPENCIEHHOCTH, MOBBIIICHHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBCS y NPYrUX JIIOJICH, MPHOOpETaTh B COBMECTHOM NEATCIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUTIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI3OB, TPEOYIOMUK KOHTPMEDP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H
MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE Y4eOHbIe AeiiCTBUA

ba3oBble Joruueckue eMcTBUSA:

e BBIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHSATHW, OTHONIICHHH MEXKIYy IOHATHAMH, (POPMYIUPOBATH
ONpeAeNiCHUs]  TOHSATHM,  YCTaHaBJIMBaTh  CYIIECTBEHHBIA  MPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS /I OOOOIEHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, GOPMYIUPOBATH M  MPeoOpa3oOBLIBATH  CYXKICHUS:
YTBEPAWUTEILHBIE W OTpUIIATEIbHBIC, €IMHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBIABIATE ~ MAaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTHBOpEUMsi B (pakTaxX, JAHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX,
Npeajaratb KpUTEPUU JUIsl BBISABJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
MHIYKTABHBIX YMO3AKIOUYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelbCTBA MAaTEMaTHMUECKUX YTBEPXKIACHHUM (IpsMbIE U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTelbCTBa
MaTreMaTuyeckuX (PakToB, BBICTpAaUBaTh APryMEHTALUI0, MPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCO0 pelIeHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BAapUAaHTOB pEIIEHHUs, BHIOMpPATh HamboJee NOAXOMAIUN C Yy4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

UCIIOJIb30BaTh BOIPOCH KaK HMCCIIEOBATEIbCKUN HMHCTPYMEHT ITO3HAHWMS,
(bopMyIMpOBaTh BONPOCH, (UKCHPYIOIIKE IPOTHBOPEUYHE, TPOdIIeMY,
CaMOCTOSITCJIbHO ~ YCTaHABIMBAaTh HCKOMOE U JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apryMEHTHPOBATh CBOIO TTO3MIIMIO, MHCHHE;

MPOBOAUTh II0 CAMOCTOSTEIBHO COCTABICHHOMY INIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BEKTA, 3aBUCUMOCTEH 00bEKTOB MEX Ty COOOM;
CaMOCTOSITEIbHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yibTaTaM
MPOBEAEHHOTO HAOJIOJICHUS, HWCCIICIOBAHUs, OIICHHBATh JIOCTOBEPHOCTh
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNU;

MIPOrHO3UPOBATh BO3MOXKHOEC Pa3BUTHE IPOIECCa, a TaK)KE BBIJBHUraTh
MIPEIIITOJIOKEHHUS O €TI0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIATh HEJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, aHaIM3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (opMy TPEACTaBICHUS HHPOPMALMM U HWIUIIOCTPUPOBATH
pelaeMble 3aJauyd CXeMaMmu, JuarpaMMamMd, HWHOM TpapuKkod H UX
KOMOMHAIUSIMU;

OLIEHMBATh HAAEKHOCTh HMH(OPMALKMU MO KPUTEPHUSIM, IPEATIOKECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBHS:

BOCIIpMHHUMATL U (bOpMy.TH/IpOBaTB CYXKIACHHA B COOTBECTCTBHUH C YCIIOBUAMU
" ncJsIMHU O6H_ICHI/I$I, ACHO, TOYHO, I'PaMOTHO BLIPAXXaTh CBOIO TOYKY 3pCHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHMS
3aJ1a4i, KOMMEHTHUPOBATH ITOIYYEHHBIN PE3yNbTarT;

B XOZI€ OOCYKJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMBbl, pelaeMoi 3a/1a4uu, BbICKAa3blBaTh WUJIEH, HAllEJICHHbIC HA TOUCK
pELIEHUSI, CONOCTABIATh CBOU CYXACHHS C CYXKACHUSIMU JPYTHX
YYaCTHUKOB JAMajora, OOHApYKUBaTh Pa3JIMYUE U CXOJCTBO IMO3ULUH, B
KOppeKTHOU popme popMynnpoBaTh pa3HOTJIaCHsl, CBOM BO3PAKEHUS;
MPEJCTaBIATh  PE3YJIbTAThI peleHus 3aJa4H, AKCIIEPUMEHTA,
UCCIIEZIOBAHUS, TIPOCKTA, CAMOCTOATEILHO BBIOMPATh (popMaT BHICTYIUICHHUS
C Y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAuTOPHH;

MOHUMATh M UCIIOJIb30BATh MTPEUMYILECTBA KOMaHAHONW U WHJIUBUyaJIbHON
paloTHI MpU peUICHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

IPUHUMATH L€1b COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3ALMIO
COBMECTHOW paboOThl, pacmpelensaTh BHABI pPadOT, JIOrOBapHUBATHCA,
00CyXAaTh MPOLIECC U pe3ynbTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaThb B TIpynmnoBbIX ¢GopMax paboTel (00CyxkaeHus, OOMEH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacThb paOOTHI
U KOOPJIMHHUPOBAaTb CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMAaHJbI,
OLIEHMBATh KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA

Camoopranuzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aIrOpPUTM pEIICHUs 3aJadyu (WM €ro
4acTh), BBIOMpATh CIOCOO pEHIEHUS C Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTUpPOBaTh U KOPPEKTHPOBATh
BapUaHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibTara
pELICHHUST MAaTEMATUYECKOM 3a]1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEILICHUU 33/1a4H,
BHOCUTh KOPPEKTUBBI B JCSITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBLCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa AEATEIBHOCTU IOCTABJICHHON LEIU U
YCJIOBUSIM, OOBSCHSITh NMPUUYUHBI JOCTHIKEHUS WM HEJOCTHXKEHUS IIeNH,
HAXOJUTh OMINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI



K koHny oOyduenuss B 9 kiaacce oOydaroIIMHCA MOJYYUT CIEAYIOIINE
MpeaIMETHBIC PEe3yIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C HX
MIOMOIIIBIO PA3JIMYHbIE SJEMEHTHl TMPSMOYTOJBHOTO TPEYroJbHUKA («pelieHue
PSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoMUTh (C TOMOIIBIO KATbKYJISTOPA) IJTUHBI
Y YTIIbI [T HeTAOJMMYHBIX 3HAYCHUH.

[Tonmp3oBaThCs hopMynaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUIECKUM
TOXKIECTBOM [UIsl HAXOXKJIEHUS COOTHOLIEHUH MEXIy TPUTOHOMETPHUUECKUMHU
BEIMYMHAMM.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JIJIsl HAXOXKACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HX MpH
pEIICeHUH TeOMETPUUYECKUX 3a]1a4.

Bnagerp moHsTHSMH  mpeoOpa3oBaHHUA ~ TMMOAOOMS, COOTBETCTBEHHBIX
37eMEeHTOB MoA0OHBIX puryp. [lonb3oBarbes cBocTBaMU TIO1I00US TPOU3BOJILHBIX
buryp, ymeTb BBIUHUCIATH JUIMHBI W HAXOAUTh YIJIBI Yy MOAOOHBIX (QUTYP.
[IpumeHsTh cBOMCTBAa MOAOOMS B NPAKTUYECKUX 3aJadax. YMETb NPUBOJIUTH
nprUMepbl NOJOOHBIX GUTYP B OKPYXKAIOLIEM MUPE.

[Tonmp30BaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOPII, O MPOU3BEACHUN
OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMHU, MOHUMATh HMX T'€OMETPUYECKUUA U (PU3NYECKHI
CMBICJ, TNPUMEHSATh UX B PEIICHUHM TEOMETPUYECKUX U (PU3NYECKUX 3ajad.
[TpuMeHsTh CKaIipHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJCHUS AJIMH U YIJIOB.

[Tonmp30BaThCS METOAOM KOOPAWHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B
PELICHUU T€OMETPUUECKIX U IPAKTUYECKUX 3a/1a4.

Brnagers NOHATHSMU MPaBUILHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYXHOCTH,
JUITMHBI AYTU OKPYKHOCTH U PaJlaHHOM MEpbl yria, YMETb BBIYHCIATH IJIOUIA/b
Kpyra u ero yacteid. [[puMeHsaTh nojaydeHHble YMEHUS B MPAKTUUYECKHUX 3aa4ax.

Haxomute ocu (WM UEHTPBI) CUMMETpUM (PUTYp, MPUMEHSTH JIBHXKCHHS
IJIOCKOCTH B IMPOCTENIINX CITyYasiX.

[IpuMeHsATh MONy4YEeHHbIE 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIETH JIS 33]1a4 peaibHON KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHHS
C NPUMEHEHHEM MOAOOUS M TPUTOHOMETPUUYECKUX (PYHKUMH (IOJB3YsCh, TIE
HE00XO0AMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

9 KIIACC
KouuvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P KoutpoJbubie | IlpakTuyeckue (upp )
NMpOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmmorexa LIOK
CHUHYCOB. PenieHue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) ITpeoOpazoBanue nopodus. Merpuueckue 10 1 bub6mmorexa IIOK
COOTHOIICHMS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmnoreka [JOK
3 B 12 1
SITOpHl https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 9 1
JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH https://m.edsoo.ru/7fA1a12c
[Ipa € MHOIOYyTO . a
, | .
py ot Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncienune nnomanei
bubmioreka [IOK
6 6
Hpuskenis n0ckoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0000IIEeHNE, CUCTEMATH3AIIHS 7 5 bubmmorexa [IOK
3HaHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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HHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KouunyecrBo yacos DJIEKTPOHHBIE
Ne Konrpoa | Ipakru | Jara HMara uudposbIe
Tema ypoka
n/n Bcero bHbIE yeckKme IJ1AHOBAs ¢pakTuve | ofpazoBaTebHBbIE
padoThI padoThI CKast pecypcsl
Ormpenenenue
1 UTOHOMETPUYECKUX (PyHKIUN 1 02.09 bu6amorexa [IOK
P P YHEH ' https://m.edsoo.ru/8a1424bc
yriaoB ot 0° no 180°
2 dopMmyJIbl TIPUBEACHHS 1 03.09
bu6moreka [JOK
3 T 1 09.09
BOPEME KOCHIYCOB https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1 10.09
bu6moreka [JOK
5 T 1 16.09
SOPEMA KOCHIY OB https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 T 1 17.09
copeMa CHHyCOoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1 23.09
8 Teopema cuHycoB 1 24.09
9 Haxoxienue 1ivH CTOpoH U 1 30.09 bubmoteka [JOK
BEJIMYMH YTJIOB TPEYrOJIbHUKOB ' https://m.edso0.ru/8a1430b0
bu6mmoreka [JOK
10 P 1 01.10
CIICHIE TPEYTOILHITEOD https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroipHUKOB 1 07.10 bubmmorexa [IOK

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

12 Pemenue TpeyronbHUKOB 1 08.10 bu6mmorexa LIOK



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/8al42ac0

bu6mmoreka [JOK
13 Petmertie Tpeyr onbHIKoR 14.10 https://m.edsoo.ru/8al42ac0
14 [IpakTuyeckoe mpuMEHEHUE TEOPEM 15 10 bubmorexa [IOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTyeckoe mpruMEHEHUE TEOPEM 2110
CHHYCOB M KOCHHYCOB
16 KontposnpHas pabora 1o reme 2210 bubmmoreka LIOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsatue o npeobpa3oBaHUU 05.11 bubmmorexa IIOK
o100Ms1 https://m.edsoo.ru/8al143ab0
18 CoOOTBETCTBEHHBIC JIEMEHTHI 1111 bubmioreka [IOK
MOTI00HBIX (UTYD https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE 3JIEMEHTHI
19 12.11
noJ00HBIX QUTYD
TeopeMa o mpou3BeIEHUN OTPE3KOB
20 X0pH, TeOpeMa O MPOU3BEIECHUN 18.11 bubmuotexa [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTelbHON
Teopema o npou3BeAECHUH OTPE3KOB
21 XOpI, TeOpeMa O MPOU3BEICHUH 1911 bubmmorexa [IOK
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTelnbHOI
Teopema 0 mpoU3BEIEHUU OTPE3KOB
99 XOp/I, TEOpEMa O MPOU3BENECHUHU 5511 bubmorexa [JOK
OTPE3KOB CEKYIIMX, TEOpEeMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTelbHON
23 IIpumeneHue TeopeM B pelIeHUN 26.11 bu6mmorexa LIOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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reoOMCTPUUICCKHUX 3aJaqd

https://m.edsoo.ru/8a143f06

24 [IpumeHeHuEe TEOpPEM B PEIICHUUN 02.12 bubmmoreka [IOK
reOMETPHYECKHX 3a1a4 ' https://m.edsoo.ru/8a1443fc
[IpuMeHeHuE TEOpEM B pPELLIEHUHT bubmotexa [JOK

25 03.12
reoMETPUYECKUX 3a7a4 https://m.eds00.ru/8a144578
KonrtponsHas paboTa o teme

26 "IIpeobpazoBanue mog00usl. 09.12 bubmmotexa [IOK
Metpuueckne COOTHOIIEHUS B ' https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"

OrnpeneseHne BEKTOPOB.
27 dusnueckuil 1 reoMeTpUYECKUi 10.12 bu6amorexa [IOK
' https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB

98 CnoxeHue 1 BBIYMTaHUE BEKTOPOB, 16.12 bubmorexa [IOK
YMHOKEHHE BEKTOpa Ha YHUCIIO ' https://m.edsoo.ru/8al44a8c

29 CnoxeHue U BBIMMTAaHUE BEKTOPOB, 1712 bubmotexa [JOK
YMHOKEHHE BEKTOPA HA YUCJIIO ' https://m.edso0.ru/8a144d52
CrnoxeHure U BBIYMTaHUE BEKTOPOB,

30 23.12
YMHOKEHHE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa 1mo 1Bym

31 Pa o ABY 24.12
HEKOJIJTMHEaPHBIM BEKTOPaM

bu6mmoreka [JOK
32 Koopaunatsl BekTopa 13.01
PA P https://m.edsoo.ru/8al44fbe
CkansipHoe npou3BeICHUE
33 BEKTOPOB, €0 MPUMEHEHHE IS 14.01 bu6amorexa [IOK
’ ' https://m.edsoo.ru/8a14539¢
HAXO0XEHUS JJIMH U yTJIOB
CkaJsipHO€E IIPOU3BEICHIE
P P bu6moreka [JOK
34 BEKTOPOB, €ro IPUMEHEHHUE JJIS 20.01

HaxXO0XACHHUA JJINH U YI'JIOB

https://m.edsoo.ru/8a14550e
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Pemenue 3amaq ¢ moMoOIIbIO bu6mmoreka [JOK
35 21.01
BEKTOPOB https://m.edsoo.ru/8al44c3a
Perienue 3ama4 ¢ IOMOIIBIO bu6moreka [JOK
36 27.01
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpuMeHeHue BEKTOPOB ISt 28.01
pelieHuns 3a1a4 GU3UKA
38 KonrtponsHas paboTa o teme 03.02 bubmmotexa [IOK
"Bektopsr" https://m.edso00.ru/8a145b08
39 JlexkapTOBBI KOOPUHATHI TOYEK HA 04.02
MJIOCKOCTH
N bu6mmnoreka [JOK
40 ¥PaBHEHHE MPAMOIT 10.02 https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE TpAMON 11.02
bubmoteka [JOK
42 YPaBHEHHE OKpY3HOCTH 17.02 https://m.edsoo.ru/8a14635a
43 Koopaunatel Touek nepecedeHust 18.02 bubmmorexa [IOK
OKPYXKHOCTH U IIPSIMOK https://m.edso00.ru/8a146620
MeToj KOOpIUHAT MPH PEIICHUN
44 reOMETPUYECKHX 3a/aY, 24.02
MPaKTUYECKUX 3a/1a4
MeToa KOOpauHAT MPU PELICHUH
45 reOMETPUYECKUX 3a]1aY, 25.02
MPAKTHYECKUX 3a/1a4
MeToa KOOpaAuHAT MPU PELUICHUH
46 Ir€OMETPUYECKUX 3a]1a4, 03.03
MPAaKTUYECKUX 3a/1a4
47 KonTtponsHas paboTa o reme 04.03 bubmotexa [JOK

"JlekapTOBBI KOOPAMHATHI Ha

https://m.edsoo.ru/8a146e0e
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miIockoctu"

48 [IpaBusibHBIE MHOTOYTOJILHUKH, 10.03 bubmmoreka [IOK
BBIUMCIICHNE MX 3JIEMEHTORB ' https://m.edsoo.ru/8al46fda
bu6moreka [JOK
49 q . 11.03
Heo 7. Jlmittia OkpysHOCTH https://m.edso00.ru/8a1472c8
bu6mmoreka [JOK
50 Y . 17.03
neso . Jlmita okpysHocTH https://m.edsoo.ru/8al4714c
o1 JnvHa 1yru OKpy>KHOCTH 24.03
bu6mmoreka [JOK
52 P 25.03
aHHa Mepa yria https://m.edsoo.ru/8al4714c
bu6mmnoreka [JOK
53 I1 07.04
HOTIAE KPyTH, CORTOPE, Coretta https://m.eds00.ru/8a147426
bu6mmoreka [JOK
54 IT 08.04
HOTIAE KPyTa, COKTopd, CorMenta https://m.edso0.ru/8a147750
bu6mmoreka [JOK
55 I , , 14.04
HOTHAL KPYyTa, CEKTopd, CerMerta https://m.eds00.ru/8a147750
bu6moreka [JOK
56 I1 15.04
OHATHE O ABIIKCHHI IUIOCKOCTH https://m.edsoo.ru/8a147c82
N bu6moreka [JOK
57 IT 21.04
APATLICILIEI HEPCHOE, TOBOPOT https://m.edso00.ru/8a147f16
bu6mmoreka [JOK
58 IT 7| 22.04
ApEEISHBHEL HEPEHOE, HOROPOT https://m.edso00.ru/8a147f16
59 [TapannenbHbI TEPEHOC, TOBOPOT 28.04
60 [TapannensHBII IEpEHOC, TOBOPOT 29.04
61 [IpumMeHeHue NBH>KEHUH TIpU 05.05 bubmorexa [JOK
pEILIEHNY 33139 ' https://m.edso00.ru/8a1480e2
62 KonTponpsHas pabora mo remam 06.05

"[IpaBUIBHBIE MHOT OYT OJIBHUKHU.



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

OKpyKHOCTb. J|BH>KEHUS
mockocTu”

63

[ToBTOpeHue, 0600MICHHE,
CHCTEeMaTH3aIns 3HaHUH.
N3mepeHne reoMeTpuIecKux
BEeMYHH. TpeyroapHUKH

13.05

bu6moreka [JOK
https://m.edso0.ru/8a148524

64

[ToBTOpenue, 06odIICHNE,
CHCTEMaTH3aIus 3HAaHUH.
[Tapayiensusie n
MIEePIIEHIUKYJIIPHBIE TPSIMbIE

19.05

bubmioreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 0000IICHHE,
CHUCTEMAaTH3aIUs 3HAHHH.
OKpYy>XHOCTb U KpPYT.
I'eoMeTpuvecKue MOCTPOSHUSI.
Yrisl B OKpY>KHOCTH

20.05

66

[ToBTOpeHue, 0600MIICHNHE,
CHCTEeMaTH3aIns 3HaHUH.
BrycanHble 1 OnMCcaHHbBIE
OKPYXHOCTH MHOTOYTOJIbHUKOB

67

HTorosasi KOHTpoJbHAs paboTa

bu6mmoreka [JOK
https://m.edso00.ru/8a148920

68

[ToBTOpenue, 0000IICHNE,
cUCcTeEMaTU3alus 3HaHuU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

9 KJIACC

Kon
NpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKUE (DYHKLMU OCTPBIX YIJIOB, HAXOAUTH C MX
MIOMOIIBIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYTrOJbHUKA
(«pemieHue  TPSIMOYTONBHBIX  TPEYroJbHUKOB»). Haxomuts  (c

ITIOMOIIIBIO Kaanva{Topa) JJIMHBL U YTJIbL JJI HeTaOJIMYHBIX 3HAYEHHUI

6.2

ITonp3oBaThCs (bOpMyJ'IaMI/I IIPUBCACHUSA nu OCHOBHBIM
TPUTOHOMETPUYCCKUM TOXIACCTBOM IJId HAXOXKIACHHA COOTHOIIICHUM

MCKAY TPUTOHOMETPUICCKUMHU BCINYHNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUI HaXOXIEHUS
pa3IMYHBIX 3JIEMEHTOB TPEYTrOoJbHHKA («PELICHHE TPEyrOoJIbHUKOBY),

MIPUMEHATH UX IIPU PELLIEHUU T€OMETPUUECKUX 3a1a4

6.4

Bnaners moHsATHUSMU TpeoOpa3oBaHUsl MOMO0US, COOTBETCTBEHHBIX
3JIeMEHTOB NOJA00HBIX (uryp. Ilonb3oBaTbed cBoOMcTBaMM IOAO0MS
IPOU3BOJIBHBIX (PUTYpP, YMETHh BBIYUCISATH JJIMHBI M HAXOAUTh YIJIBI Y
nofo0HbIX ¢uryp. IlpumeHsTs cBoiicTBa 1Mon00Hs B HPaKTUYECKUX
3ajayax. YMeTb [PUBOJUTH IpUMEpbl MOAOOHBIX (QUIYp B

OKPY’KaloIlleM MUpe

6.5

ITonp3oBaThes T€OpEeMaMH O TIIPOU3BCACHHHN OTPC3KOB XOpd, O

IIPOU3BEICHUM OTPE3KOB CEKYIIHMX, O KBaJpaTe KacaTeJIbHON

6.6

ITonb30BaThbCcsi BEKTOpaMH, TMOHUMATh WX TEOMETPUUYECKUM U
(bU3MYECKHI CMBICT, MPUMEHATh UX B PEHICHHH T'€OMETPUUYECKHX U
busnuecknx 3amad. [IpuMeHsTH CKaIsIpHOE MPOU3BEIACHHE BEKTOPOB

JJII HAXO0XKACHUA OJIMH U YTI'JIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAMHAT Ha IMJIIOCKOCTH, IPUMCHATL €ro B

PCHICHUH TCOMETPUICCKUX U MTPAKTUICCKUX 3aaYq




Bﬂal[eTB IIOHATHUAMU IMpaBUJIBHOI O MHOI'OYyT OJIbHUKA, JJIMHBI

OKPYXHOCTH, JJIMHBI JIyTHM OKPYKHOCTM M DPAJHAHHOW MeEpbl YIUIa,

08 yMETh BBIUMCIATH IUIONIAAb Kpyra W ero yacreil. I[IpumeHsaTh
MOJTyYeHHBIE YMEHHUS B IPAKTUYECKHX 3a]]a9ax
69 HaxoauTh ocu UM [EHTPBI CUMMETPUN QUTYD, TPUMEHSTH JBUKECHUS
. TUTIOCKOCTH B IPOCTEHIINX CITydasx
[lpumeHsITh  MONTy4YEeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH
MaTeMaTUYECKUEe MOJIEIH Ul 33/1ad PealbHOW JKU3HH M IPOBOJIUTH
6.10 COOTBETCTBYIOIIIME BBIYUCICHHS C TPUMEHEHHEM TMoAo0us U

TPUTOHOMETpUYECKUX (GYHKUMHA (MONB3ysSICh, TJ€ HEO0O0XOAMMO,

KaJIbKYJIATOPOM)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
' TOXAeCTBO. DOPMYIIBI IPUBEIEHUS
Pemenue tpeyromsHuKoB. TeopeMa KOCHHYCOB M TeopeMa CHHYcOB. Perienue
6.2 IPAaKTUYECKUX 3aJad4 C HCIOJIb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBbI
CHHYCOB
6.3 [IpeobpazoBanue mogodust. [logoOue COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o mpou3BeNEHUN OTPE3KOB XOPI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEeKYIIUX, TeopeMa O KBaJpaTe KacaTeabHOU
Bektop, mimHa  (Moaynb)  BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPHI,
65 IPOTHBOIIOJIOKHO ~ HAIpaBJEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEepaIli HaJ| BEKTOpaMu. Pa3ioxeHne BeKTopa 1mo JIByM
HEKOJIJTMHEapHBIM BEKTOpaM
6.6 Koopaunater Bektopa. CkansipHoe NMpoU3BEIEHUE BEKTOPOB, MPUMEHEHHUE IS
' HAXO0XEHUS JUIMH U yTJIOB
JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS NIPSIMOU M OKPYKHOCTU B
6.7 KOOpJIMHATaX, IIEPECEUCHUE OKPYNKHOCTEN M NMpsAMbIX. MeTo KOOpAUHAT U €ro
IPUMEHEHNE
6.8 [IpaBriibHBIE MHOTOYTOJIbHUKU
6.9 Jnuna okpyxkHocTu. ['pagycHas u paguaHHasi Mepa yriia, BBIYUCIEHUE AJINH IyT
' OKPYXKHOCTEHN
6.10 [Tnomans kpyra, cekropa, CerMeHTa
6.11 JIBUXKEHHST TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUu GUryp (djaeMeHTapHbIe
' npencraienus). [lapamnenbHsiil meperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NPoBepPsSIeMOro
TpeOoBaHMs

IIpoBepsieMble TpeOOBaHUS K NPeAMETHBIM pe3y/ibTaTam
0CBOECHHS OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOIO
o0urero oopazoBanusi Ha ocHoe ®I'OC

YMeHue omepupoBaTh TOHATHSIMH: MHOXECTBO, ITOAMHOXECTBO,
orepalvd HaJl MHOXECTBAMH; yMEHHE ONEpPUPOBATh IOHSATUSMH:
rpad, cBs3HBIN Tpad, AepeBO, LUKJ, MPUMEHATh MX MPH PEHICHUU
3a/1a4; yMEHHE MCIO0JIb30BaTh rpaduuecKoe MpeaCcTaBICHINE MHOXKECTB
JUTSL ONTMCAHMSI PEaTbHBIX MPOIECCOB U SIBJIICHUH, MIPH PEIICHUN 3a/1a4

U3 APYTuX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATHAMU: ONpPENEICHUE, aKCMOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; yMEHUE paclO3HaBaThb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHMS, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

VYMeHue onepupoBaTh NOHATUAMM: HATypajbHOE YHCIIO, MPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTb HATypalbHBIX YMCE, IPU3HAKU
JeTMMOCTH, IeJI0e YHCI0, MOAYJbh YHUCNA, OOBIKHOBEHHAs JApPOOb |
JecsiTUYHasi ApoOb, CTaHAAPTHBIA BMJ YHMCIA, PAllMOHAIBbHOE YHCIIO,
UppalloHaJbHOE YHCIO0, apuPMEeTHYeCKUi KBaJApaTHBIM KOpPEHB;
YMEHUE BBIIONHATH JEHCTBUA C  YUCIAMH, CpPaBHUBATh U
YHOpALOYMBATh 4YHUCIA, IPEACTABIATH 4YUCIA Ha KOOPAMHATHOU
IPSIMOM, OKPYIJATh YMCIIA; yYMEHUE JelaTh NPUKUAKY M OLEHKY

pe3yJibTaTa BIYUCICHUI

YMeHue onepupoBaTh MOHATHSMU: CTENEHb C I€JIbIM IOKa3aTelIeM,
apu(METHYECKUN KBaJAPATHBIM KOPEHb, MHOTOUWIIEH, ajredpandeckas
IpoOb, TOXKIECTBO, 3HAKOMCTBO C KOpPHEM HATypajbHOM CTElEeHH
OOJbIIIE E€NWHMIIBI, yYMEHHE BBIMOMHATH pacu€Tel 1O Qopmylam,
npeoOpa3oBaHUsl IEJBIX, JIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH H
BBIPDAXKEHUN C KOPHSAMH, PA3JIOKEHUE MHOIOWICHA HAa MHOXHUTEIH, B
TOM 4YHCIE C WCIONb30BaHUEM (OpPMYT pa3HOCTH KBaJgpaToOB H

KBaJipaTa CYMMbI U Pa3HOCTHU

YMmenne OIICPUPOBATH MMOHATHAMHA: YUCIIOBOC PABCHCTBO, YPAaBHCHUC C




OJHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE yPaBHEHHS,
NpOOHO-pallMOHATbHBIE YPAaBHEHHUS C OJHOW IMEpEeMEHHOH, CHUCTeMbl
JIBYX JIMHEHHBIX YpaBHEHUM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C OJHOM
NIEPEMEHHOM, B TOM YHCJIE IPA PEUICHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TNPaKTHYECKUX 3aJay; YMEHHME HCIIOJIb30BATh KOOPAUHATHYIO
OpSAMYI0O M KOOPAMHATHYIO IIIOCKOCTh I M300pa’keHUsl pelIeHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMHU: QyHKLUA, rpaduK QyHKUIUHU, HYJIH
(GyHKLINH, IPOMEXYTKU 3HAKOIMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHMS, HauOosblllee M HAUMEHbIIEE 3HAYCHMS
byHKIMY; yMeHue OIIepUPOBATH HOHATUSAMMU: npsmas
IPOINOPLUOHANBHOCTh, JIMHEWHAs (YHKLHUSA, KBaApaTUYHas (QyHKIMS,
oOpaTHasi MPOINOPLHOHAIBHOCTb, Napabona, rumnepbosia; yMmeHHe
CTpOUTH TpaduKu PYHKIIUHN, UCIIOIB30BATh TPa(UKU JIJISI OTIPEaeTICHUs
CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, AJIs pellieHus 3a1a4d U3 Jpyrux
y4eOHBIX TPEAMETOB M peajlbHOM JKHU3HHM; YMEHHE BBIpaXkaThb

dopmMynamMu 3aBUCUMOCTH MEXTy BEIUYUHAMU

VYmenue OMEepUpOBaAThH MTOHATUSMH: I1OCJIEI0BATEIbHOCTb,
apudmernyeckas W reoMeTpuYecKas  MPOTPECCHH;  yMEHHUeE
UCTIOJIb30BaTh CBOWCTBA MOCIENOBATEIbHOCTEH, (HOPMYIIBI CyMMBI H
o011ero 4jaeHa MpU pelIeHUH 3a7ad, B TOM YHCIE 3ahad U3 JPyrux

y4eOHBIX TPEAMETOB U PeasibHOM KU3HU

YmMmenue peuiaTh 3aJa4u pa3HbIX THUIIOB (B TOM YHUCJIC HAa MPOLCHTHI,
JOJM M 4YaCTH, ABHXCHHUC, pa60Ty, OCHY TOBapoB MW CTOUMOCTH
INOKYIIOK U yCJIyI', HAJIOT'HU, 3a/1a4r U3 obactu YipaBJICHUA JIMYHBIMHA U
CEMEMHBIMU (1)I/IH3,HC3,MI/I); YMCHHUC COCTaBJIATH BbIpaXCHHA,
YpaBHCHHUA, HCEpPAaBCHCTBA MW CUCTEMblI II0 YCJIOBHMIO 3aJa4u,
HCCJICA0BATH IMOJYUYCHHOC PCHICHUC U OLCHHUBATH HpaBIIOHOI[O6HOCTI>

IMMOJTYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUAMHU: (QUTYypa, TOUKA, OTPE3OK, MpsMasd,
Jy4, JIOMaHasi, yroJjl, MHOTOYT' OJIbHUK, TPEYT'OJbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHUM TpPEYrOJIBHUKHU, NPSAMOYIOJIBHBIN TpPEyroibHUK,

MenuaHa, OMCCEKTpHca M BBICOTa TPEYrOJbHHUKA, YETHIPEXYTOJILHUK,




napajieorpaMM, pomO, MNpSIMOYrOJNBHUK, KBajapaT, Tpareuus;
OKPYXHOCTb, KPYT, KacaTeJbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
durypamu; ymMeH#ue pemiath 3aJayd, B TOM YHCIE M3 MOBCEIHEBHOMN
JKU3HHM, HA HAXOXKICHHE T€OMETPUUYECKUX BEIUYUH C MPUMEHEHUEM

M3YyYEHHBIX CBOUCTB (pUryp 1 PpakToB
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YMeHue onepupoBaTh MOHATHUSAMH: DPABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbBHUKOB; NapaJJIENbHOCTh WU MEPHEHIUKYISIPHOCTh MPSAMBIX,
YroJa MEXIy MpsAMBIMH, MEPHEHAUKYISP, HAKIOHHAsA, MPOEKINs,
nogobue ¢uryp, mo0O6HbIE TPEYTONbHUKH, CAHMMETPUS OTHOCUTEIBHO
TOYKM M IPSMOH; yMEHHUE DPACIIO3HABATH PABEHCTBO, CUMMETPUIO U
nogobue Quryp, napajiesbHOCTh U MEPHEHIUKYISPHOCTh NPSIMBIX B

OKPY’KaloIlleM MUpe
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YMeHue onepupoBaTb IMOHATUSAMHU: JUIMHA, pPACCTOSHUE, Yroj
(BeMMuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHHKA), IUIOIIA[b;
YMEHHE OLICHUBAaTh pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYXKAIOILEM
MUpPE; YMEHHE MPUMEHSTh (QOpMYIBl TMEpUMeTpa U NJOUIAId
MHOTOYTOJIbHHKOB, JUIMHBI OKPYXXKHOCTH M IIJIOLIaJX Kpyra, odbema
MPSAMOYTOJIBHOTO TapajuleNIENuUIlea; YMEHUE INPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpUTrOHOMETpPUUYECKHE COOTHOLIECHUS IS

BBIUMCIIEHUS IJINH, PACCTOSIHUAN, TUIOIIAAEH

12

Ymenue wu3o0pakath Mockue (GUIYppl HW  HX KOMOMHAINH,
IPOCTPAaHCTBEHHbIE (QUIYyphl OT pPYKH, C TIOMOIIBIO UYEpPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WU

CUMBOJIbBHOMY OIIMCAaHUIO
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YMeHHe  OonepupoBaTh  MOHATUAMM:  NPAMOYrojbHas  CHUCTEMa
KOOpAWHAT; KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTODPOB,
IIPOM3BEICHNE BEKTOpA Ha YNCII0, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BATh BEKTOPHI M KOOPAMHATHI JUI IPEICTABICHUS
JAHHBIX W pelIeHUs 3aJady, B TOM YMCIE W3 JPYrux yuyeOHbIX

MPEIMETOB U peaTbHON KU3HU
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VYMeHHe OnepupoBaTh TOHSATHSIMHU: CTOJOWKOBBIE U  KpPYTrOBBIE
qUarpaMMmbl,  TaOJIMIBI, cpeaHee  apudMmeTHueckoe, MeIHUaHa,
HauOoNbllIee U HaWMEHbIIEE 3HAYEHMs, pa3Max YUCIOBOro Habopa;

YMEHME  M3BJEKaTb, HHTEPIPETHPOBATH U  NpeoOpa30oBBIBATH




uHbOpMaIMIO, MPENCTaBICHHYI0 B TaOiuIax M Ha Jguarpammax,
OTPAKAIOIIYI0 CBOHCTBA M XapaKTEPUCTUKH PEANbHBIX IMPOLECCOB U
SBIICHHWI; YMEHUE pAaclo3HAaBaTh W3MEHYUBHIE BEJIMYMHBI B

OKPY’KaloIlleM MUpe
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YMeHue omnepupoBaTh MOHATUAMU: CIyYaWHBIA ONBIT (CITy4alHBIM
OKCHEPUMEHT), JJEMEHTapHOEe COOBITHE (PJIEMEHTAPHBIA HCXO.)
CIIy4alfHOTO ONBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJHUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OMBITaX C
PaBHOBO3MOXHBIMH 3JICMEHTAPHBIMH COOBITUSIMH; yYMEHHE pelaTh
3a/1aud METOJIOM OpPraHMW30BAHHOIO Iepedopa U C HUCHOJIb30BAHUEM
MpaBuja yYMHOXXEHHS; YMEHHE OLIEHUBATh BEPOSTHOCTH peaJbHBIX
COOBITHII W SIBJICHUH, TOHUMATh POJIb MPAKTUYECKUA JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUI B OKpYXKAaIOIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TMOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHUAX
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YMeHue BBIOMpPATh MOAXOMSANIMN M3YYCHHBIM METOA ISl PEIICHUS
3a7a4y, MPUBOJIUTH MPUMEPhl MaTEMaTUUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, pACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B
HUCKYCCTBE, OIHMCHIBATh OTIEJIbHBIC BBAAIOIIMECS  PE3yJbTaThl,
MOJIyYEHHbIE B XOJE€ Pa3BUTUS MATEMAaTUKW KaK HAYyKH, MPUBOIAUTH
MpUMEpPhl MAaTEMATUYECKUX OTKPBITHI U UX aBTOPOB B OTE€YECTBEHHOU

Y BCEMUPHOM UCTOPUH




INIEPEYEHD 9JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCICHUSA

1.1 Hartypanbabie u nenbie uncina. [Ipu3Haku JeTMMOCTH LEJIbIX YUCET

1o OObIKHOBEHHBIE W JECATHYHBIE  JPOOW,  TPOIEHTHl, OCECKOHEUHBIC
' MEPUOUYECKUE TPOOH

13 Pannonanpubie uncia. ApudmeTHueckue omepanudd ¢ panroHaJbHBIMHU
' YUCIIAMU

14 HelictButenpHble yucnaa. ApudmMeTHueckue orepanuud ¢ JedCTBUTEIbHBIMU
' YUCIaMu

L5 [TpubmuxEHHbIE BBHIYUCICHUS, TpaBUa OKPYIJCHUsS, MPUKUJKA W OLICHKA
' pe3yJibTaTa BIUUCICHUN
2 AnreOpandecKkue BbIpaKCHH

2.1 BykBeHHbIe BhIpaxeHUs (BbIpaXKEHUS C TE€PEMEHHBIMHU )

55 Crenenb c uenbiM mokazareneM. CTeneHb € paldOHAIbHBIM I0Ka3aTeJIeM.
. CaoiicTBa cTeneHn

2.3 MHorouieHbl

24 AnreGpanueckast poOb

)5 ApudmeTnyeckuii KOpPEHB HATypaIbHOU CTEIIEHU. Hencteus c
' apu(pMeTHIECKUMU KOPHSIMHU HATYPAJIbHON CTENEHN
3 VYpaBHEHUs U HEpaBEHCTBA

31 Llenbie u ApoOHO-panMoOHaNbHBIE YypaBHeHHS. CHCTEMBl M COBOKYIHOCTH
' YPaBHEHUMU

32 Llenbie u apoOHO-panMOHANbHBIE HepaBeHCTBa. CHCTEMBl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pelnrenne TeKCTOBBIX 3a1a4
4 UucnoBeie MOCIEI0BATEIBHOCTH

4.1 [TocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUS TTOCIEIOBATEILHOCTEH

4.2 Apudmernueckas u TreoMmeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 DOyHKIUHT
OyHkiusa, crnocodsl  3amanus  QyHkouu.  [paduk  pyHkumm.  OO6nacTh
OTpeNeNeHusl U MHOXKeCTBO 3HaueHud Qpynkuuu. Hymn ¢ynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MakCUMyMBI |
MUHUMYMbI (pyHkunu. HauGonpliee um HauMeHbllee 3HadeHHEe (YHKIUU Ha
IPOMEXYTKE
6 KoopauHatel Ha IPsSIMOM M MJIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexapToBbI KOOPJMHATHI Ha IJIOCKOCTU
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypbl 1 UX CBOWCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroJbHUKN
7.4 OKpy>KHOCTB U KpyT
7.5 W3mepeHne reoMeTpuuecKux BEIUYUH
7.6 BekTophl Ha MIIOCKOCTH
8 BepositHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHuoxectBa
8.5 I'padsr




JIMCT KOPPEKTHUPOBKU






