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INOACHUTEJIBHAS 3AIINCKA

['eomerpuss kKak OIWH W3 OCHOBHBIX pAa3eJIOB IIKOJIBHOM MAaTEeMaTHKH,
MUMEIOIIMI CBOEH 1eNbl0 00eCHeunTh M3Y4YEeHUE CBOMCTB M pa3MepoB (Quryp, ux
OTHOUICHWHA W B3aMMHOE pACIOJIOKEHUE, OMUPACTCSl Ha  JIOTUYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. LIeHHOCTh M3ydeHHsI TeOMETPUU Ha YPOBHE OCHOBHOTO
oOuero o0pa3zoBaHus 3aKIOYAETCS B TOM, YTO OOYYAIOIIMICS YUYUTCS MPOBOAUTH
JI0Ka3aTeNIbHbIC PACCYXKICHUS, CTPOUTh JIOTHUECKUE YMO3AKITIOUCHUS, TOKA3bIBATh
UCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, MPOBOIUTH
pPacCyKICHHUS «OT TPOTUBHOTO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynrpoBaTh 0OpaTHBIE YTBEPKIACHUS.

Bropoii menpro M3ydeHUs TEOMETPUU SBISAETCS HCIOJb30BaHHE €€ Kak
MHCTPYMEHTA TMPH DPELICHWH KaK MaTeMaTHYeCKHX, TaK M MPaKTUYECKHX 3ajad,
BCTPEUAIONINXCS B pealnbHOW km3HH. OOydarommiics OJDKCH Hay9IUThCS
OIPENEIUTh TeOMETPUUECKYI0 (PUTypy, ONHMCaTh CIOBAMHU JAHHBIM YEepPTEXK WIIH
PHCYHOK, HAITH IJIOMIA(h 3eMEIBHOTO y4acTKa, pacCYUTATh HEOOXOAUMYIO JIITHHY
OIITOBOJIOKOHHOTO Kalesst WM TpeOyeMmble pa3Mepbl rapaxa sl aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIMUTENbHAS JIMHUS B M3YYCHUU T€OMETPHUU.
[Tpu perieHnyn 3a1a4 MPAKTHYECKOTO XapakTepa OOYUYaroNIMiCS YYUTCS CTPOHTH
MaTeMaTHYeCKUe MOJeNIM  pealbHBIX JKU3HEHHBIX CHUTYallWii, IMPOBOIUTH
BBIYMCIICHHS U OLICHUBATh aJCKBATHOCTh MOJIYYCHHOTO Pe3y/bTaTa.

Kpaiine Ba)XHO TOJYEPKUBATH CBSI3U TEOMETPHH C IPYTMMHU Y4eOHBIMU
npeaMeTaMi, MOTUBAPOBATh MCIOIB30BATh OIMPEEICHUS] TEOMETPUIECKIX (PHUTYD
¥ TIOHSTUH, JIEMOHCTPUPOBATH NMPUMEHEHHUE TMOJIYYCHHBIX YMCHUH B (U3UKE U
TEXHUKE. OTH CBS3M HamOoiee SpKO BHAHBI B TeMax «BekTopby,
«TpuroHoMmerpuyeckue COOTHOWIEHUs», «Metoxq KoopauHaTy U «Teopema
[Tudaropar.

YueOHblii Kypc «I'eoMeTpus» BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3JIelbl
cogepkanusi: «leomerpuueckue Qurypsl U HX CBOWcTBa», «lM3mepenue
TC€OMETPHUYECKUX  BEIHUYWH», «JlekapToBbl KOOpAMHATH HA  IUIOCKOCTH,
«Bexrtopsb», «JIBrKkeHus mI0cKkocT», «lIpeodpazoBanust momgoOus.

Ha u3yuenue yuebHOro kypca «l'eomerpus» B 9 kmacce orBoautcs — 68
4acoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

Cunyc, xocuHyc, TaHreic yraoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYyIIBI IPUBEICHHUS.

Pemienne TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemenne mnpakTUyecKMX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBbI CHHYCOB.

[IpeoOpazoBanue nogodus. [Tomo6ue coOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpPOU3BENECHHHM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaIpATE KACaTEIbHOM.

Bektop, mmumHa  (MO&yNb)  BEKTOpa,  COHAINpPaBJEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAINpaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HAJa BEKTOpaMu. PaznokeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatsel BekTOpa. CKalsIpHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKIEHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTU. Y PAaBHEHUS NPSIMOM M OKPYKHOCTHU
B KOOPJIHMHATAX, IEPECEUECHNE OKPYKHOCTEN U NPSAMBIX. METO KOOpJAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTrOyroapHWKH. JlnmmHa okpyxkHOcTH. ['pamycHas wu
paavaHHas Mepa yria, BBIYMCICHHME JUIMH Iyr OKpyxHocted. IInomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (uryp (31eMeHTapHbIe
npeacraienus). [Tapannensusiii nepenoc. [IoBopoT.



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
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN T'Pa)K/IaHWHA U pean3aluu €ro
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HayKd, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

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

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTAlMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOM KYJIbTYpOH KakK CpPEeACTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHME KYJbLTYPbI 310POBbSI U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TPUMCHATh MaTeMaTHYECKHE 3HAHWUS B HWHTEPECax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKA PEQPIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

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 KOJOTUYECKUX TTPOOJIEM U MMyTel UX PelIeHus;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBHUSIX HEOMPENCTIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTHCSA y NPYTUX JIIOJACH, MPHOOpETaTh B COBMECTHOM NEATEIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIIeHUs] U JCUCTBHUS, (OPMYIMPOBaTH U OILCHUBATh PUCKH U
MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE Y4eOHbIe AeiiCTBUA

ba3oBble Joruueckue eMcTBUSA:

e BBIBISITh U XapaKTEPHU30BaTh CYIECTBEHHbIC MPHU3HAKH MaTEeMaTHYECKUX
OOBEKTOB, TOHSATHHA, OTHOIICHHH MEXIy TMOHATHIMH, (OPMYIHPOBATH
ONpeAeNiCHUs]  TOHSATHM,  YCTaHaBJIMBaTh  CYIIECTBEHHBIA  MPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS /I OOOOIEHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOPMYIUPOBaTH H  MPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, €AWHWYHBIC, YaCTHBIE W 0oOIIue,
YCIIOBHBIE;



BBIABIATE ~ MAaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTHBOpEUMsi B (pakTaxX, JAHHBIX, HAOJIOJEHUSX U YTBEPXKICHUSX,
Npeajaratb KpUTEPUU I BBIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
MHIYKTABHBIX YMO3AKIOUYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelbCTBA MAaTEMaTHMUECKUX YTBEPXKIACHHUM (IpsMbIE U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOSATEIbHO HECJIOKHBIE JOKa3aTelIbCTBA
MaTeMaTuyeckuX (PakToB, BBICTpAaUBaTh APryMEHTALMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCO0 pelIeHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEIICHUs, BBHIOMpPATh HamOoJee NOAXOMAMMA C y4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebCKue AeiCTBYA .

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

MPOBOAUTH II0 CAMOCTOSTEIBHO COCTABJICHHOMY INIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BEKTA, 3aBUCUMOCTEH 00bEKTOB MEX Ty COOOM;
CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO Pe3yjIbTaTaMm
MPOBEAEHHOTO HAOJIOJICHUS, HWCCJCIOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNU;

MIPOrHO3UPOBATh BO3MOXKHOEC Pa3BUTHE IPOIECCa, a TaK)KE BBIJBHUraTh
MIPEIIITOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W HW30BITOYHOCTH HWHGOpPMAIMHU, JAHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

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

BbIOMpaTh (opMy MPEACTaBICHUS MHPOPMALMM M WILUIOCTPUPOBATH
pelaeMble 3aJaud CXeMaMmH, JuarpaMMmamu, HHOW TrpaduKod U HX
KOMOMHAIUSIMU;

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

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

BOCIIpMHHUMATL U (bOpMy.TH/IpOBaTB CYXKIACHHA B COOTBECTCTBHUH C YCIIOBUAMU
" nCJsIMHA O6H_[€HI/I$[, SICHO, TOYHO, 'PaMOTHO BbIpa’XaTb CBOIO TOYKY 3PpCHHUA



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

B XOZI€ OOCYKJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MON TEMBI,
npoOJIeMBbl, pelIaeMoi 3a7auu, BbICKa3blBaTh MJIE€U, HAICJIEHHBIE HA MOMCK
pELIEHUSI, CONOCTABIATh CBOU CYXACHHS C CYXKACHUSIMU JPYTHX
YYaCTHUKOB JAMajora, OOHApYKUBaTh Pa3JIMYUE U CXOJCTBO IMO3ULUH, B
KOppeKTHOH popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;
MPEJCTaBIATh  PE3YJIbTAThI pelIeHUs 3aJa4H, AKCIIEPUMEHTA,
UCCIIEZIOBAHUS, TIPOCKTA, CAMOCTOATEILHO BBIOMPATh (popMaT BHICTYIUICHHUS
C Y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAuTOPHH;

MOHUMATh U UCIIOJIb30BATh MTPEUMYILECTBA KOMAHIHON M MHIUBUIYaJIbHOMI
paloTHI MpH pelIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

IPUHUMATH L€1b COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3ALMIO
COBMECTHOW paboOThl, pacmpelensaTh BHABI pPadOT, JIOrOBapHUBATHCA,
00CyXAaTh IpOLIECC 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,
OLICHMBATh KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PerynsiTuBHbIC YHHBeEpcadbHbIe Y4eOHbIe 1eliCTBUSA

Camoopranuzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aIrOpPUTM pEIICHUs 3aJadyu (WM €ro
4acTh), BBIOMpATh CIOCOO pEHIEHUS C Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATH
BapUaHTHI PeIICHUH ¢ yuéTOM HOBOM MH(MOPMAIIUH.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

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

MPEABUAETh TPYAHOCTH, KOTOPBHIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JICSATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa AEATEIBHOCTU IOCTABJICHHON LEIU U
YCJIOBUSIM, OOBSCHSTh NMPUUYUHBI JOCTHKEHUS WA HEAOCTHXKCHUS I1IEJIH,
HAXOJUTh OMINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koHny oOyduenuss B 9 kiaacce oOydaroIIMHCA MOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOLIBIO Pa3IMYHbIE AJIEMEHTHl MPSIMOYIOJbHOIO TPEYroJIbHUKA («pelieHue
OPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTh (C mMOMOILIBIO KaJIbKYJISTOPA) JITUHbI
Y YIJIbI J1s1 HETAOJIMYHBIX 3HAYCHU.

[Tonb3oBaThest hopMynaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAXOXKIEHHsI COOTHOLUEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUII HAXOXKIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYrOJbHUKA («PEIIEHWE TPEYrOJbHUKOBY), MNPUMEHATh HUX IpH
PELICHUH T€OMETPUYECKHX 3a]a4.

Brnagetp noHsTHMSMH — npeoOpa3oBaHuA — MOAOOMsA, COOTBETCTBEHHBIX
AJIEMEHTOB NMOA0OHBIX GUryp. Ilonp30BaTbes cBOMCTBAMH NOAOOUS TPOU3BOIBHBIX
¢uryp, ymeTb BBIUMCIATH UIMHBI W HAXOAUTh YIJIBI Yy MOAOOHBIX (UTYD.
[IpumeHsTh cBOMCTBAa MOAOOMS B NPAKTUYECKUX 3aJadax. YMETb NPUBOJIUTH
nprUMepbl NOJOOHBIX GUTYP B OKPYXKAIOLIEM MUPE.

Ilonp30BaTbCs TEOPEMAMU O IPOU3BEACHUH OTPE3KOB XOpA, O MPOU3BEACHNUN
OTPE3KOB CEKYIIUX, O KBaAPATE KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMHU, MOHUMATh HMX T'€OMETPUYECKUUA U (PU3NYECKHI
CMBICJ, TNPUMEHSATh UX B PEIICHUHM TEOMETPUYECKUX U (PU3NYECKUX 3ajad.
[IpuMeHATH CKaISIPHOE MTPOU3BEACHUE BEKTOPOB I HAX0KACHUS UIMH U YIJIOB.

[Tonb30BaTbCsi METOAOM KOOPAWHAT Ha IUIOCKOCTH, IPUMEHSTH €ro B
pELIEHUN F€OMETPUYECKUX U MTPAKTUYECKUX 3a]1a4.

Biagets NOHATHAMHU NPAaBWIBHOTO MHOIOYI'OJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI JyTM OKPY)KHOCTH M PaJWaHHOW MEpPBI YIJId, YMETh BBIYMCILATH IUIOLIAAb
Kpyra u ero yactei. [[puMeHsATh oiay4eHHble YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (Mau LEHTpBI) CUMMETpUM (UTYp, HNPUMEHATH ABMXKEHUS
IJIOCKOCTH B IMPOCTENIINX CITyYasiX.

[IpuMeHATh MONyYEHHBIC 3HAHMS Ha NPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJENH JUISl 33/1a4 PEAIbHOW JKU3HH U MTPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIICHHS
C NPUMEHEHUEM MOA00US U TPUTOHOMETPUUYECKUX (PYHKUMNA (IOJB3YsCh, TAE
HE00XO0AMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uupoBbIe
Ne i/ P KonrTpoubnbie | IIpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmmoreka LIOK
CHUHYCOB. Penienue TpeyroinbHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue momodus. Merpuueckue 10 1 bubmuorexa [IOK
COOTHOIIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmioreka [IOK
3 B 12 1
CITOPS! https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 9 1
JlexapTOoBBI KOOPAMHATHI HA TUIOCKOCTH https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [{TMHA
5 OKPYXHOCTH M IJIOIIA/Ib Kpyra 8 brbmorexa [TOK
by H HV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenne nnomaaei
bu6mmoreka [JOK
6 6
Apmierns mi0cKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHue, 00600IICHNE, CHCTEMATH3AIUS 7 5 bubmuorexa [IOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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HHOYPOYHOE IINTAHUPOBAHHUE

KosauuecTBo yacos DJIeKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Omnpenenenrne TPUTOHOMETPHUY ECKUX 1 bubmmotexa [IOK
¢dbynknuii yrios ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 @®opmyJbl IpUBEIEHUS 1
bu6nmunoreka [JOK
3 T 1
COPERE ROCHEYCOB https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [JOK
5 T 1
COpeMa KOCHHYCoB https://m.edsoo.ru/8a142d5e
bu6moreka [JOK
6 T 1
SOPEMA CHIEYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCOB 1
9 Haxoxnenue 1auMH CTOPOH U BETUYUH 1 bu6mmoreka [JOK
YTJIOB TPEYT OJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmoreka [JOK
10 P 1
SEEHEE TEyE OIS https://m.edso0.ru/8al42ac0
bubmioreka [IOK
11 P 1
CHICHIE TPEYTOILHIIKOD https://m.edsoo.ru/8al42ac0
bu6moreka [JOK
12 P 1
CHICHIE TPEYTOILHIKOD https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroiabHUKOB 1 brbmrorexa LIOK

https://m.edsoo.ru/8al42ac0
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[IpakTyeckoe NpuMEHEHNE TEOPEM

bu6mmoreka [JOK

14
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTyeckoe NpuMEHEHNE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTtponbsHas pabota mo teme bubmotexa [JOK
"Pemenne TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 [TonsiTe 0 nmpeodpa3zoBaHUU TTOIOOMS httos://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bu6moreka [JOK
0100HBIX (HUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE HJIEMEHTHI
OJI00HBIX QUTYD
Teopema 0 MpoU3BEIEHUU OTPE3KOB
XOpA, TEOPEMA O IIPOU3BEIECHUN bubmuorexa LIOK
20
OTPE3KOB CEKYILUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBajpaTe KacaTelbHON
Teopema o MpoU3BEICHUU OTPE3KOB
21 XOpJ, TEOpEMA O IIPOU3BEIEHUN bubmmotexa [IOK
OTPE3KOB CEKYIIMX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeabHOU
Teopema 0 MpoOU3BEIEHUU OTPE3KOB
99 XOpA, TEOPEMA O IIPOU3BEIECHUN bubmuorexa LIOK
OTPE3KOB CEKYIINX, TEOpeMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTelIbHON
23 IIprMeHeHrE TEOpPEM B pELICHUUN bubmmorexa [IOK
reOMEeTPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [Ipumenenue TeopeM B peleHun bu6mmoreka LIOK

TCOMCETPUUCCKHUX 3a1a4

https://m.edsoo.ru/8al1443fc
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[Ipumenenue TeopeM B peleHun

bu6mmoreka [JOK

25
FEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTtponbshas paborta o reme
26 "IIpeobpazoBanue MoJ00H 4. bubmmoreka LIOK
MeTtpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
97 Omnpenenenue BekTopoB. Gusnueckuii bubmuotexa [JOK
Y T€OMETPUYECKUI CMBICT BEKTOPOB https://m.edso0.ru/8a144960
28 CroxeHue v BbIYMUTaHUE BEKTOPOB, bubmotexa [JOK
YMHOXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue 1 BBIMUTaHUE BEKTOPOB, bubmuotexa [JOK
YMHO)KEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8al144d52
30 CnoxeHHE U BBIYMTaHUE BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YHCIIO
31 Paznoxxenue BekTopa no 1ByMm
HEKOJUTMHEaPHBIM BEKTOpaM
bubmioreka [IOK
32 K
OOPAMHATHL BEKTOPA https://m.edsoo.ru/8al44fbe
CkansipHoe mpou3BeeHUE BEKTOPOB,
33 €ro MpUMEHEHHU e JIJIT HaXO0XK/ICHHUS bubmorexa TIOK
P A A https://m.edso00.ru/8a14539¢c
JUTMH ¥ YTIIOB
CkansipHOe pou3BeeHUE BEKTOPOB,
34 €ro MpUMEHEHHU e JIJIT HaXOXKICHUS bubmorexa [JOK
P A A https://m.edso00.ru/8a14550e
JUTMH U yTJIOB
35 Pemenue 3a1au ¢ mOMOIIBIO BEKTOPOB bubmorexa [TOK
P https://m.edsoo.ru/8al44c3a
bu6mmoreka [JOK
36 Pemenue 3a1au ¢ MOMOIIBIO BEKTOPOB

https://m.edsoo.ru/8a1458c4
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[IpumeHeHne BEKTOPOB AJIs1 pEICHUS

37
3a1a4 PU3HKU
38 KonTtponbshas paborta o reme bubmmorexa LIOK
"BexTopsr” https://m.edso00.ru/8a145b08
39 JlekapTOBBI KOOPJIMHATHI TOYEK Ha
MJIOCKOCTH
. bubmotexa [JOK
40 ¥/PABHEHHC MPAMOT https://m.edsoo.ru/8al145c48
41 YpaBHeHuE npsAMOi
bu6munoreka [JOK
42 ¥PABHEHIC OKpYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepeceueHus bubmuotexa [JOK
OKPY>KHOCTH M TIPSIMOM https://m.eds00.ru/8a146620
Meron KOOpIAMHAT IPU PEILIEHUN
44 reOMETPUYECKUX 3a]1a4,
MPAKTUYECKUX 3a7a4
Meron KOOpIAMHAT IIPU PELLIEHUN
45 FeOMETPUYECKUX 3a/]a4,
MPaKTUYECKUX 3374
MeTo KOOpIWHAT NMPU PELICHUH
46 r€OMETPUYECKUX 3a]1a4,
NPaKTUYECKUX 33124
Kontponbhas pabora o reme
47 "JlekapTOBBI KOOPAVHATHI HAa butamorexa [IOK
. https://m.edso0.ru/8al46e0e
IJIOCKOCTH
48 IIpaBusIbHBIE MHOTOYTOJIBHUKH, bubmmorexa [IOK
BBIUUCIIEHUE UX AJIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno n. JlnrHa OKPYKHOCTH bu6mmoreka LIOK
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https://m.edsoo0.ru/8a1472c8

bu6mmoreka [JOK

>0 Hueno . Jlmita okpysiocTi https://m.edsoo.ru/8a14714c
ol JlnvHa Tyru OKpyKHOCTH
52 Panuannas mepa yrna bubmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomans kpyra, cekropa, CerMeHTa bubmorexa [JOK
https://m.eds00.ru/8al47426
o4 [Inomane kpyra, ceKTopa, CErMEHTa bu6amorexa [IOK
https://m.eds00.ru/8al47750
55 [Tnomans kpyra, cekropa, CerMeHTa bubmorexa [JOK
https://m.edso00.ru/8a147750
56 [TonsiTHe 0 ABMKEHUH MIIOCKOCTH bubmmorexa [IOK
https://m.edsoo.ru/8al47c82
o7 [TapannensHbIil IEpEHOC, TOBOPOT bubmiorexa LTOK
https://m.edsoo.ru/8al147f16
58 [TapanenpHBIN TIEPEHOC, ITOBOPOT bubmorexa [JOK
https://m.eds00.ru/8al147f16
59 [TapannensHblil IEpEHOC, TOBOPOT
60 [TapanienpHBIN TEPEHOC, TOBOPOT
61 [IpumeHenue aBUKEHUN IpU bubmmoreka LIOK
pelieHuy 3a1a4 https://m.edsoo.ru/8a1480e2
Kontponbehas pabota no remam
62 "[IpaBHJIbHbIE MHOT OYT OJIbHUKH.
Okpy)HOCTb. JIBH>)KEHUS TIIOCKOCTH"
IToBTOpEeHME, 0000IIEHNE,
63 CI/ICTeNII)aTI/ISaI_II/I}I 3HH;HHI71. H3mepenne bubmorexa HOK

TCOMCTPHUICCKUX BCIIMYHH.

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

64

[ToBTOpenue, 06001ICHME,
CHCTEeMaTH3allHs 3HAHUH.
[TapannensHbIC U IEPHIEHIUKYIISIPHBIC
MpsIMBIC

bu6moreka [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 06o01ICHME,
CHCTEMAaTH3aIlNs 3HAHUH.
OKpy>XHOCTb U KpYT.
['eoMerpuyeckue mocTpoeHus. YTJibl
B OKPY>KHOCTH

66

[ToBTOpEHue, 0600IICHHE,
cHUCTeMaTH3alus 3HaHui. Brircanusie
1 OIMCaHHBIC OKPY)KHOCTH
MHOTOYT'OJIbHHKOB

67

Hrorosas KOHTpoNbHAs paboTa

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

68

[ToBTOpEHue, 0600MIEHHE,
CUCTEMATU3al s 3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (YHKIUU OCTPHIX YIJIOB, HAXOIUTH C UX
MOMOIIBIO Pa3IUYHBIE 3JEMEHTHl MPSIMOYTOJLHOTO TPEYroJbHUKA
(«pemieHue  TPSMOYTONBHBIX  TPEYroibHUKOB»). Haxomuts  (c

IIOMOIIIBIO KaJ'IBKy.]IHTOpa) JJIMHBL U YTJIbL JIJI HeTaOJIMYHBIX 3HAYEHHU I

6.2

ITonk30BaThCs (bOpMynaMI/I IIPUBCACHUSA u OCHOBHBIM
TPUTOHOMETPUYCCKUM TOXIACCTBOM IJId HAXOXKIACHHA COOTHOIIICHUM

MCKIY TPUTOHOMETPUICCKUMH BCIIMUNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAaxXOXKIEHUS
pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHHUKA («PELUICHUE TPEYTrOJIbHUKOBY),

IIPUMEHATH UX IPU PELLIEHUU T€OMETPUUECKUX 3a1a4

6.4

Bnaners MOHATUSMHU TIpeoOpa3oBaHHs TOM00MS, COOTBETCTBEHHBIX
ANIEMEHTOB MOMO0OHBIX ¢uryp. Ilomp3oBaThCsi CBOWCTBAMHU IMOAOOHS
MPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCISTH TMHBI M HAXOIUTH YTIIBI y
o 00HBIX Guryp. [IpuMeHsSTh CBOMCTBA MOA00MS B NMPAKTUYCCKHX
3ajayaX. YMeEThb IPUBOJUTHL NpPUMEPhl TOJOOHBIX (GUTYpP B

OKPY’KaloIlleM MUpe

6.5

ITone30BaThCs TeOpEeMaMu O IMPOU3ZBCACHHHN OTPE3KOB XOpH, O

IIPOU3BEICHUM OTPE3KOB CEKYIHX, O KBaJpaTe KacaTeJIbHON

6.6

Ilonb3oBaTbCd BEKTOpAaMH, IIOHMMAaThb MX TI'COMETPUYECKUM U
(Gu3nYecKuil CMBICI, MPUMEHSITh UX B PEUICHUHU T'€OMETPUUYECKUX U
¢usnyeckux 3anay. [IpuMeHsTh CKalIsipHOE MPOM3BEEHHE BEKTOPOB

JUTSL HAXOK/IEHUSI JIUIMH U YTJI0B

6.7

ITonp30BaThCs MCTOAOM KOOpAMHAT Ha IMJIIOCKOCTH, IPUMCHATL €ro B

PCIICHUN T'COMETPUYCCKUX U ITPAKTUICCKUX 3a1a4d

6.8

BJIaIIGTB IIOHATHUAMU IIpaBUJILHOT'O MHOI'OyrojbHHKa, JJIMHBI

OKPYKHOCTH, JJIMHBI JIyTM OKPYKHOCTH M DPAaJMAHHOM MeEpbl YIUIa,




yMETh BBIUHCIATH IUIONAAL Kpyra u ero dacrteil. I[IpumensaTs

IMMOJTYYCHHBIC YMCHHSA B ITPAKTUYCCKUX 3adadax

HaxonuTth ocu niaM 1eHTpbl CUMMETpUU (pUryp, IpUMEHSITh IBUKEHUS

o3 IJIOCKOCTH B MPOCTEHIINX CIydasx
[IpuMeHsAT, MONyYEeHHBIE 3HAHWA HA IPAaKTUKE — CTPOMUTh
MaTeMaTUYECKNEe MOJEIM JJIs 3a/1ad PeajbHOM KWU3HU U IPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIYMCIEHUS C TPUMEHEHUEM ION00Ms U

TPUTOHOMETPUYECKUX (QYHKIUH (MONB3ysich, TAE HEOOXOIUMO,

KaJbKYJIATOPOM)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
' TOX1ecTBO. DOPMYIIBI TPUBEICHUS
Pemenne TpeyronbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PerieHue
6.2 MPaKTUYECKUX 3aJa4 C HCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanue momodust. [Tomobue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 mpou3BeNEHUN OTPE3KOB XOPI, TEOPEMBI O IPOU3BENEHUN OTPE3KOB
' CEeKYIIUX, TeopeMa o KBaJipaTe KacaTeabHOU
Bektop, niomHa  (MOIynb) — BEKTOpa,  COHANpaBJCHHBIE  BEKTOPBI,
65 IPOTHBOIIOJIOKHO ~ HAIMpaBJICHHBIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEepaIli HaJ| BEKTOpaMu. Pa3ioxeHne BeKTopa 1mo JIByM
HEKOJIJIMHEAPHBIM BEKTOPaM
6.6 Koopaunater BekTopa. CkanspHOe MPOU3BENCHHUE BEKTOPOB, MPUMEHEHHUE IS
' HAXOXKJIEHUS IITUH U yTIIOB
JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY>KHOCTH B
6.7 KOOpJIMHATAaX, IePeCeUCHHE OKPYKHOCTEH M MpsAMBIX. MeTo KOOpAUHAT U €ro
IpUMEHEHUE
6.8 [IpaBriIbHBIE MHOTOYTOJIbHUKU
6.9 Jnuna okpyxkHocTu. ['pagycHas ¥ pagraHHasi Mepa yriia, BBIYUCIEHUE AJINH AyT
' OKpPYXKHOCTEHN
6.10 [Tnomane Kpyra, ceKTopa, CerMeHTa
511 JIBMKEHHST TUIOCKOCTH ¥ BHYTPEHHUE CHUMMETpUU QUryp (dIEeMEHTapHBIC

npencrasienus). [lapamiensHbiii mepenoc. [lopopoT




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJIBHON
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, IOJIMHOXECTBO,
orepand HaJl MHOXECTBAMHU; YMEHHUE OIEPUPOBATH TOHITHIMHU:
rpad, cBs3HBIN Tpad, AepeBO, LUKJ, MPUMEHATh MX MPH PEHICHUU
3a/1a4; yMEHHE MCIO0JIb30BaTh rpaduuecKoe MpeaCcTaBICHINE MHOXKECTB
JUTSL ONTMCAHMSI PEaTbHBIX MPOIECCOB U SIBIICHUMU, MIPH PEIICHUU 33724

U3 APYTuX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATHAMH: ONPEIEICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; yMEHUE paclO3HaBaThb MCTUHHBIE U JIOXKHBIE
BbICKa3bIBaHMsI, NPUBOIUTH MPUMEPHl M KOHTPHPHUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

VYMeHue onepupoBaTh NOHATUSAMH: HATypajdbHOE YHUCIO, NPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTb HATypalbHBIX YHCEN, IPU3HAKU
JeTMMOCTH, IeJI0e YHCI0, MOAYJbh YHUCNA, OOBIKHOBEHHAs JApPOOb |
JecsiTUYHasi ApoOb, CTaHAAPTHBIA BMJ YHMCIA, PAllMOHAIBbHOE YHCIIO,
UppalroHajJbHOE YHCIO0, apuPMeTHUeCKUi KBaJApaTHBI KOpPEHb;
YMEHUE  BBIIOJHATH JEUCTBUA C  4YHUCJIaMM, CpaBHMBaTb W
YHOpALOYMBATh 4YHUCIA, IPEACTABIATH 4YUCIA Ha KOOPAMHATHOU
IPSIMOM, OKPYIJATh YMCIIA; yYMEHUE JelaTh NPUKUAKY M OLEHKY

pe3yJibTaTa BIYUCICHUI

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C I€JbIM IIOKa3aTeleM,
apudmMernueckuil KBaJpaTHbIII KOpEHb, MHOI'OWIEH, ajredpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTEelneHH
Oonbllle €IMHHULBI, YMEHHE BBINOJIHATH pacu€Thl Mo (Gopmynam,
npeoOpa3oBaHusl LENbIX, JApOOHO-PAllMOHANBHBIX BBIPAXKEHUH U
BBIPQXKEHUH C KOPHSMH, Pa3JIOKEHHE MHOIOWIEHAa Ha MHOXKHUTEIH, B
TOM 4YHCJIE C MHCIHOJIb30BaHHEM (OpPMYyN pa3HOCTH KBaJapaTOB U

KBaJipaTa CYMMbI U Pa3HOCTHU

YMmenne OIICPUPOBATH MMOHATHAMHA: YUCIIOBOC PABCHCTBO, YPAaBHCHUC C




OJHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE yPaBHEHHS,
IpOoOHO-palliOHANIbHBIE YPABHEHUS C OJHOM IEPEMEHHOH, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C OJHOM
NIEPEMEHHOM, B TOM YMCJIE IIPY PELIEHUH 3a7a4 U3 APYTHX IPEIMETOB
U TNPaKTHYECKUX 3aJa4; YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0O M KOOPAMHATHYIO IIIOCKOCTh I M300pa’keHUsl pelIeHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMHU: QyHKLUA, rpaduK QyHKUIUHU, HYJIH
(GyHKLINH, IIPOMEXYTKH 3HAKOINOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHHMS, HauOoOJblee M HaWMEHbLIEE 3HAYEHUs
byHKIMY; yMeHue OIIepUPOBATH HOHATUSAMMU: npsmas
IPOINOPLUOHANBHOCTh, JIMHEWHAs (YHKLHUSA, KBaApaTUYHas (QyHKIMS,
oOpaTHasi MPOINOPLHOHAIBHOCTb, Napabona, rumnepbosia; yMmeHHe
CTpOUTH Tpaduku PYHKIIUHN, UCIIOIB30BATH TPaUKU JIJIST O PEIeTICHUs
CBOWCTB NPOLIECCOB U 3aBUCUMOCTEH, AJIs pelieHus 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 Ha NPOLCHTHI,
JOJM M 4YaCTH, ABHXCHHUC, pa60Ty, OCHY TOBAapOB M CTOMMOCTH
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,
HCCJICAOBATE IMOJYUCHHOC PCIICHUC MU OLUCHUBATH HpaBI[OHOIl06HOCTB

IMOJTYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE3OK, MpsMas,
Jy4, JIOMaHasi, yroJjl, MHOTOYT' OJIbHUK, TPEYT'OJbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHUM TpPEYrOJIBHUKHU, NPSAMOYIOJIBHBIN TpPEyroibHUK,

MenuaHa, OMCCEKTpHca M BBICOTa TPEYrOJbHHUKA, YETHIPEXYTOJILHUK,




napajiesorpaMM, pomO, MpsAMOYTOJIbHUK, 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

10

YMeHue onepupoBaTh MOHATHUSMH: DPABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbBHUKOB; NapaJJIENbHOCTh WU MEPHEHIUKYISIPHOCTh MPSAMBIX,
YroJa MEXIy MpsAMBIMH, MEPHEHAUKYISP, HAKIOHHAsA, MPOEKINs,
nogobue ¢uryp, mo0O6HbIE TPEYTONbHUKH, CAHMMETPUS OTHOCUTEIBHO
TOYKM M IPSIMOH; YMEHHUE PACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nogobue Quryp, napajiesbHOCTh U MEPHEHIUKYISPHOCTh NPSIMBIX B

OKPY’KaloIlleM MUpe

11

YMeHue onepupoBaTb IMOHATUSAMHU: JUIMHA, pPACCTOSHUE, Yroj
(BeMMuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHHKA), IUIOIIA[b;
YMEHHE OLICHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYXKAIOILIEM
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 TPEYIOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpPUUYECKHE COOTHOIICHUS  JUIS

BBIUMCIIEHUS IJINH, PACCTOSIHUAN, TUIOIIAAEH

12

Ymenue wu3o0pakath Mockue (GUIYppl HW  HX KOMOMHAINH,
IPOCTPAaHCTBEHHbIE (QUIYyphl OT pPYKH, C TIOMOIIBIO UYEpPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY HIJIU

CUMBOJIbBHOMY OIIKCAHUTIO
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YMeHHe  OonepupoBaTh  MOHATUAMM:  NPAMOYrojbHas  CHUCTEMa
KOOpAWHAT; KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTODPOB,
IIPOM3BEICHNE BEKTOpA Ha YNCII0, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOIb30BATh BEKTOPHl MU KOOPAMHATHI I MPEACTABIICHUS
JAHHBIX W peIleHUus 3aJad, B TOM 4YHCIEe M3 JPYrux ydeOHbIX

MPEIMETOB U peaTbHON KU3HU

14

VYMeHHe OnepupoBaTh TOHSATHSIMHU: CTOJOWKOBBIE U  KpPYTrOBBIE
qUarpaMMmbl,  TaOJIMIBI, cpeaHee  apudMmeTHueckoe, MeIHUaHa,
HauOoNblIee U HAaWMEHbIIEE 3HAUEHMs, pa3Max YUCIOBOro Halopa;

YMEHUE  W3BJEKAaTh, HWHTEPHPETUPOBATb M  NPEoOPA3OBBHIBATH




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 MOHATUSMU: CIyYaWHBIA OMNBIT (CIy4dyalHbBIN
OKCHEPUMEHT), JJEMEHTapHOEe COOBITHE (PJIEMEHTAPHBIA HCXO.)
CIIy4alfHOTO ONBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJHUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE peliaTh
3a/1aud METOJIOM OPraHU30BaHHOTO Mepedopa M C HCIOIb30BAHHEM
MpaBuja yYMHOXXEHHS; YMEHHE OLIEHUBATh BEPOSTHOCTH peaJbHBIX
COOBITHII W SIBJICHUH, TOHUMATh POJIb MPAKTUYECKUA JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUI B OKpYXKAaIOIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TMOHSATHEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BBIOMpPATh MOAXOMSANIMN M3YYCHHBIM METOA ISl PEIICHUS
3a7a4y, MPUBOJIUTH MPUMEPhl MaTEMaTUUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMaTHUKHU B
HUCKYCCTBE, OIMCBHIBATH OTHAEJIbHBIE BBIJAIOIIMECS  PE3YJbTaThI,
MOJIyYEHHbIE B XOJE€ Pa3BUTUS MATEMAaTUKW KaK HAYyKH, MPUBOIAUTH
MpUMEpPhl MAaTEMATUYECKUX OTKPBITHI U UX aBTOPOB B OTE€YECTBEHHOU

Y BCEMUPHOM UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D

IHO 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 Pannonanpabpie umcna. ApudMeTHUYEeCKHE ONEepalud C  paldOHAIbHBIMU
' YUCIIAMU

14 HelictButenpHble yucnaa. ApudmMeTHueckue orepanuud ¢ JedCTBUTEIbHBIMU
' YUCIaMu

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

2.1 BykBeHHbIe BhIpaxkeHUs (BBIPAKEHUSI C TEPEMEHHBIMU )

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 KOPHSIMH HATYPaJIbHON CTETIeHU
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
omnpezneneHus 1 MHOXKecTBO 3HaueHn pynkiuu. Hymn ¢ynkuun. [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 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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