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HOACHUTEJIBHAA 3AIINCKA

I'eoMerpust Kak OAMH U3 OCHOBHBIX Pa3/EiOB IMIKOJIHHOW MAaTEMAaTHUKH, UMEIOIUN CBOCH LIEIBIO
obecrieunTh W3y4YCHHWE CBOMCTB M pa3MepoB (UTryp, WX OTHOIICHWH M B3aMMHOE DAacIOIOKEHHE,
olypaercss Ha JOTMYECKYl0, JOKa3zaTeNlbHyI JuHUIO. L[eHHOCTh H3ydeHus TeOMEeTpUH Ha YpOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsl 3aKIIOYaeTcsi B TOM, 4YTO OOYYalOMIMICS YYUTCA MPOBOAUTH
JOKa3aTelbHble pPACCYXKIEHMs, CTPOUTH JIOTHYECKHE YMO3aKIIOYEHMs, [OKa3blBaTb HCTHHHBIE
YTBEPXKAEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOIHUTL PACCYKAEHUS «OT IIPOTHBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpATHBIC YTBEPIKICHHUS.

Lenpto n3ydeHus TeOMETPHH SIBIISETCS UCIIONB30BaHUE €€ KaK MHCTPYMEHTA MpH PelIeHUH Kak
MaTeMaTHYECKHX, TaK W TMPAKTHYECKUX 3aJla4, BCTPEYAIOUIMXCS B peanbHOM >ku3HH. OOyuaromuiics
JOJDKEH HAyYUTHCS ONpENENsiTh TeOMETPUIECKYI0 (GUTypY, OIUCHIBATH CIIOBAMH YEPTEX HMIIM PUCYHOK,
HAWTH TUIONIA(b 3eMENILHOTO Y4acTKa, pacCYMTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO KaOemns Wil
TpeOyemble pa3Mepbl Tapaxka Juis aBToMoOwis. [lpu pelieHuHm 3agad TPaKTHUECKOTO Xapakrepa
06yqalom1/117105{ YUYUTCA CTPOUTH MAaTEMATUYCCKHUEC MOACIN PCAJIbHBIX KN3HCHHBIX CHTyaHHﬁ, IMPOBOANTH
BBIYMCIICHHSA U OLICHUBATh HOJIy‘-IGHHBIﬁ pe3yiibTart.

BaxxHo moguépkuBaTh CBA3M T€OMETPHH C JIPYTMMH YY9E€OHBIMH TpEeIMETaMH, MOTHBHUPOBATh
WCIIONIB30BAaTh OIPEENIeHUs] TEeOMETPUYECKHX (UTYp M TOHSATHH, JEMOHCTPUPOBATH IPUMEHEHHE
MOJMYYEHHBIX YMEHUH B (U3MKE W TEXHUKE. DTH CBS3M HamOosiee SIPKO BUJIHBI B Temax «BekTopbi»,
«TpUTroOHOMETPUUECKHE COOTHOIICHUD», «Meron koopauHat» u «Teopema [Tudaropay.

YuebHbIit kKype «I'eoMeTpHrs» BKIIIOYAET CISIYIONTNE OCHOBHEIE Pa3Iebl COACPKAHMUS:
«["eomerpuyeckne GUTYPBI U KX CBOWCTBAY, «M3MepeHHE reOMETPUICCKUX BEIUMYUHY, «JlekapTOBbI
KOOPJMHATHI Ha MIIOCKOCTHY, «BeKToph», «J[BrkeHus miockoctny, «I[Ipeodpa3oBaHust moJo0Hs».

OO6mIee 9rCIIO YacoB, PEKOMEHIOBAHHBIX ISl H3ydEHUS yIeOHOro Kypca

«I"eomerpus» B 9 kimacce -68 gacoB (2 4aca B HEIEIIO).

COAEPXKXAHUE OBYUYEHMUA B 9 KUIIACCE.

Cunyc, kocuHyc, TanTeHC yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
DopMyJIbl IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema KOCMHYCOB M TE€OpEMa CHHYCOB. PelleHHe IMpPaKTU4eCcKHUX
3a/1a4 C UCTIOIH30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue momooms. [logo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O TPOHW3BEACHWH OTPE3KOB XOPHA, TEOPEMBI O IPOU3BENEHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, mimHa (MOIYNB) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTHBOIIOIOKHO HAIIPABIICHHBIE
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy Haj BeKTopaMu. PasmoxeHwne
BEKTOpa TIO0 JBYM HEKOJUIMHEapHBIM BekTopaMm. KoopmuHaTel BekTopa. CKalsipHOE TPOU3BEICHHE
BEKTOPOB, IIPUMEHEHHUE /IS HAaXOXKICHUS JUTMH U YTIIOB.

JlexapToBBl KOOPAMHATHEI Ha TUIOCKOCTH. YPaBHEHUS HPSIMON M OKPYKHOCTH B KOOpPIMHATAX,
repeceveHre OKPY>KHOCTEH 1 PSMBIX. MeToa KOOpAWHAT U eTo MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHHUKH. J[nmmHa oOKpyx)HOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIYHCIICHHE JITMH IyT OKpy>KHOCTel. [lmommank kpyra, cekTopa, CerMeHTa.

JIBMKEeHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETPUH GUTYp (3JIeMEHTapHBIE ITPEICTABICHUS ).
[TapannensHsiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS IPOrpaMMBI ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHUSIM POCCHUHUCKHUX MATEMaTUKOB H POCCHUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJI30BAHUIO ITUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEN TpakJIaHWHA W peaju3alldd €ro TMpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPax)ITAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HAaHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEHICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HH JIJIS1 YCIIENTHOHN Mpo(eCcCHOHATBHON NEeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlMe B AESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeAcTaBiIeHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeNOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEeYecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HAaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIHOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[J0POBOr0 00pasa >KHU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rN4YeCKoe BOCIIUTAHHE:

OpUEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o01acTu
COXpPAaHHOCTH OKPYKAIOIIEW Ccpenpl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpY>KaloIIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpoOieM U myTel UX peleHus;

8) ajanTanms Kk M3MEHAIIUMCS YCJI0BUSIM COUMATBHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y IPYTUX
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mroziel, mpuoOpeTaTh B COBMECTHOM JIESTEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE PAa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMlI0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
IeWcTBUS, GOPMYTUPOBATH U OLIEHUBATH PUCKH U MOCIEICTBHS, (GOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIe YueOHbIE el CTBUSA

ba3oBble Joruveckue JaeiicTBUs:

® BBISIBJISITH M XapaKTEPHU30BaTh CYNICCTBECHHBIC NMPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHNA MEXIy TIOHSATUSAMHU, (OPMYIHPOBATH OTPEICIICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMK, OCHOBAHUS JJ11 0000IIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

e BOCIPUHUMATH, (OPMYIUPOBATH W IMPEOOPA30BHIBATH CYKICHUS: YTBEPIUTCIBHBIC H
OTpHUIATENIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

® BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHBOPEYHS B (DaKTax,
TAHHBIX, HAONIOJCHUSX U YTBEPKICHUAX, TNpeararb KPUTCPUU IS BBISABICHHS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JieNaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTWKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHHUI TI0 aHAJIOTHH;

® pa3dUpaTh T0OKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHUHN (MPSMBIE U OT MPOTHBHOTO),
MIPOBOJIUTh CaMOCTOSATEILHO HECJOXKHBIE JI0KA3aTelIbcTBa MaTeMaTHYeCKHX (PaKToB,
BBICTPAaMBaTh apryMEHTAIIMIO, MPUBOJAUTH MPUMEPhl U KOHTPIPHUMEPHI, 00O0CHOBHIBATH
COOCTBEHHBIE PACCYK/ICHUS,

e BEIOMpATH CMOCOO peleHus y4eOHOM 3adaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
penieHus, BEIOMpaTh HanOoJIee MOIXOIANIUN C YIYETOM CaMOCTOSATEIBLHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA:

® UCIOJIB30BaTh  BONPOCHI KAk  HMCCICIOBATEIbCKUA  WHCTPYMEHT  IIO3HAHUS,
(hopMyIupOBaTh BOMPOCH], (DUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAaMOCTOATEIHLHO
yCTaHAaBIUBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTUPOBATH CBOIO
IMO3HUIINI0, MHCHHE;

® MPOBOJUTH IO CAMOCTOSTENLHO COCTaBJICHHOMY IUIAHY HECIOXHBIA HSKCIEPUMEHT,
HEOOJBIIOE HCCIIEeNOBaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTYy COOOM;

® CcaMOCTOSTEeNbHO (GOPMYIUPOBATH 0O0OIIEHNS U BHIBOBI MO pe3ylibTaTaM MPOBEIEHHOTO
HaOMOJICHUS, HMCCIEAO0BAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOIYYCHHBIX PE3YIIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;

® MPOTHO3UPOBATH BO3MOXHOE Pa3BHUTHE MPOLIECCa, & TAKXKE BBIIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHSIX.

Padora ¢ undpopmanueii:

® BBISIBJISITh HEIOCTATOYHOCTH U U30BITOYHOCTh HH(OPMAIIMH, TaHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;
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e BbIOMpaTh (OpMYy NpelncTaBIeHUs WHPOPMAIMU U HIUTIOCTPUPOBATH pelIacMble 3a1auu
CXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 nx KOMOMHALUAMU;

® OIICHMBATh HAAEKHOCTh MHPOPMALMHU MO KPUTEPUSAM, IMPEIUIOKEHHBIM YUUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuUKaTHBHBbIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:

® BOCHPUHUMATH U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHUSAMH H LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PEUICHHs 3a/1a4d, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

® B X0/1¢ 0OCYXKICHHUS 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYKAaeMOU TEMBbI, MPOOIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh UJIEH, HAIIEJICHHBIE Ha MOVCK PEUICHHS, COTIOCTABIISATh
CBOM CY)XJICHHS C CY)KICHHSIMHU JPYIHX YYaCTHHKOB JHaiora, OOHApyXHBaTh pPa3indue
U CXOJCTBO TMO3UIMHA, B KOPPEKTHOH (opme (HopMyarpoBaTh pa3HOTIACUS, CBOH
BO3PAKEHHS,

® TMIPEICTaBIATh PE3YIbTATHl PEUICHHUS 3aJadl, HKCIIEPUMEHTA, WCCIEAOBAHMs, IMPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (hOpMAT BBICTYIUIEHUS C YYETOM 3a/1ad TPE3eHTAUU WU
0COOEHHOCTEH ayIuTOpUH;

® [IOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAJILHOW PabOTHI MU
peleHny yaeOHBIX MaTeMaTHUECKUX 3a/1a4;

® IPHUHUMATH II€TThb COBMECTHOW JESATEIHHOCTH, IJIAHWPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacnpenensiTh BUIBI paboT, TOTOBApUBATHCS, OOCYKIATh MPOIIECC H PE3yJbTaT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

® y4acTBOBaTh B IPYIIOBHIX opMax paboTsl (00CYXaeHHs, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U IPYTHE), BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS
C IPYrUMU YJeHAaMU KOMaHJIbl, OI[EHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanmsi:
® CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, QJITOPUTM peHIeHUs 3afadyd (WM €ro 4YacTh),
BBIOMpaTh CIOCO0 pemeHus ¢ YYETOM HMEKOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUNA C y4ETOM
HOBOH MH(pOpPMaITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJVIEKT:
® BIAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3ylibTaTa pelIeHUs
MaTeMaTHYECKOH 3a1a4H;
® MpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NPHU PEIICHUU 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, HAHWJICHHBIX OIIHMOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OIICHMBATh COOTBETCTBUE pe3yNbTaTa AESITEIbHOCTU MOCTABICHHOW LEIN U YCIOBHUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKESHUS 1[ENIU, HaXOJUTh OIINOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 9 kJacce OOydaroOUIMiiCS TOJIYYUT CIEAYIOIIUME MPEIMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAaXOAUTh C HUX IOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYrOJIBHOTO  TPEYrOJbHUKA  («pPELIEHHE  IPSIMOYIOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTh (C MOMOIIBIO KANBKYJIATOPA) IJIMHBI U YIJIBI JUIS HE TaOIMYHBIX
3HA4YCHU.

[Tone3oBaTbes hopMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJACHUS COOTHOIIEHUM MEX 1y TPUTOHOMETPUYECKUMH BEITMYUHAMM.

Hcnonp30Barh TEOpEMBI CHHYCOB U KOCHMHYCOB JUISl HAXOXKACHUS Pa3JIMYHBIX JIEMEHTOB
TPEYroJibHUKA («pelIeHHuEe TPEeyroJbHUKOBY»), MPUMEHITh MX MpPU PELIEHUU T€OMETPUUYECKHX
3az1ad4.

Bnaners nonsTusiMu mpeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. [lonp30BaThcs cBOKCTBaMU 1MOA0OMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl y M0oN00HBIX (uryp. IlpuMeHsaTs cBolicTBa mo100Ms B MPAKTUYECKUX 3aJadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp30BaTbCcst TEOpeMaMH O NMPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUHN OTPE3KOB
CEKYIMX, O KBaJIpaTe KacaTeIbHOM.

[lonb3oBaThbcsi BEKTOpamMH, MOHUMAaTh HX T'E€OMETPUUECKUH U (U3NYECKUH CMBICIH,
MPUMEHSITh UX B PEUICHHMM T'€OMETpUYECKUX U (u3nmdeckux 3anad. [IpumeHsATh cKajasipHOE
IIPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JJIVH U YIJIOB.

[Tonp30BaTbCcsi METOOM KOOpPAMHAT Ha IIOCKOCTH, IPUMEHATH €ro B pEHICHUH
TCOMETPUYECKUX U NMPAKTUYECKUX 3a7ad.

Bnagers MOHATHAMHU NPaBUIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPY)KHOCTH, [UIMHBI yT'U
OKPY’)KHOCTH M DPAaJIWaHHOW MEpbl yIja, yMETh BBIYMCIATH IUIOMAAb Kpyra M €ro 4acTei.
IIpuMEHATH OTYYEHHBIE YMEHHS B IPAKTUYECKUX 3a7adax.

HaxonuTte ocu (MM LEHTPBI) CUMMETPUM (GUTyp, IPUMEHATH JBUKEHUS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

IIpuMeHATh MOJIydeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTH MATEMATUYECKUE MOJECIH VIS
3aJjay peaJbHON XKU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1101005
U TPUTOHOMETPUYECKUX (PYHKIMH (HO0JIb3YACH, Ie HE0OXO0AUMO, KaIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
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pecypchbl

BekTops!
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bu6mmorexa [{OK
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KOOpAWHATLI HA
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Teopemsl
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CHUHYCOB.
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COOTHOIIEHUS B
OKPY>KHOCTHU

10

bu6mmoreka [IOK

JBrkeHust
TIJIOCKOCTH

bu6moreka [IOK
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0000111eHHE,
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3HAHUM

bu6moreka [IOK

7

bubnuoreka [JOK
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KOJIMYECTBO
YACOB I10
[IPOT'PAMME
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KAJIEHJAAPHO — TEMATUTYECKOE IINTAHUPOBAHUE

9 KVIACC
Ne i/m Tema
Bcero [ara nzyuyenus
1 Onpenenenre BEKTOpoB. PU3NUeCcKUil 1 03/09
Ir€OMETPUYECKHI CMBICI BEKTOPOB
2 CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB, 04/09
YMHOXEHHUE BEKTOPA Ha YHUCIIO
3 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, 10/09
YMHOk€EHHUE BeKTOpa Ha uncio. [Ipakrnueckas
pabora.
4 CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB, 11/09
YMHOKE€HUE BEKTOpa Ha YUCIIO
5 Pa3znosxenue BexTopa 1o AByMm 17/09
HEKOJUIMHEAPHBIM BEKTOPAM
6 K 18/09
OOpJMHATBI BEKTOpa
7 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €r0 24/09
IIPUMEHEHHE JUIsl HAXO0XKJIEHUS JJIVH U YIII0B
8 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €r0 25/09
IIPUMEHEHUE JUUI HAXO0XKCHHUS JUIMH U YIJIOB
9 P 01/10
CLIEHHE 3a/J1a4 C ITIOMOIIbIO BEKTOPOB
10 P 02/10
CLIECHUE 3a/1a4 C IIOMOLIbIO BEKTOPOB
11 [IpumeneHre BEKTOPOB JIs pEeUICHUS 3a/1a4 08/10
buzuKu
12 KonTpoabHasi padora no teme "Bekropsr"” 09710
13 JlekapTOBBI KOOPAMHATHI TOYEK Ha MJIOCKOCTH. 15/10
[IpakTnueckas pabora.
14 o 16/10
YpaBHeHHE NPSIMOI
15 . 22/10
YpaBHeHuEe NpsmMoi
16 23/10
YpaBHEHUE OKPYKHOCTH
17 KoopaunaTsl TOUEK nepecedeHnst OKPYKHOCTU
U NIPSIMOM
18 Mero KOOpAUHAT IIPU PELICHUN
reOMETPUUYECKUX 3aJ1a4, IPAKTUYECKUX 3a/1a4
19 Meroz KOOpAUHAT IIPU PELICHUN

TCOMCTPHUUCCKUX 3a1a4, ITPAKTHUICCKUX 3a1a91




20 Mero KOOpAUHAT IIPU PELICHUN
Ir€OMETPUUYECKUX 3a/1a4, IPAKTUYECKUX 3a]a4
21 KonTpoabHnas padora no teme "JlekapToBbl
KOOPAMHATHI HA TUIOCKOCTH"
22 OmnpeneneHne TPUTOHOMETPUIECKUX (PYHKITHIA
yrios ot 0° 1o 180°
23
@opMyIIbI IPUBEICHUS
24
Teopema KOCMHYCOB
25
Teopema KOCMHYCOB
26
Teopema KOCMHYCOB
27
Teopema cuHyCcOB
28
Teopema cuHyCcOB
29
Teopema cuHyCcOB
30 HaxoxneHnue njvH CTOpPOH U BEJIMYMH YIJIOB
TPEYTroJIbHUKOB
31
Pemrenne TpeyronbHUKOB
32
Pemenue TpeyroabHUKOB
33
Pemenue TpeyroabHUKOB
34
Pemenue TpeyroabHUKOB
35 [IpakTHueckoe NpUMEHEHHE TEOPEM CUHYCOB U
KOCHHYCOB
36 KonTpoabHasi padora o teme "Pemenue
TPEYroJIbHUKOB"
37 [IpaBUsIbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHHUE
UX 3JIEMEHTOB
38
YHucno n. JlnuHa OKpyKHOCTH
39
Hucno n. JInuHa OKpyKHOCTH
40
JlnvHa 1yru OKpyKHOCTH
41
Pannannas mepa yria
42
[Inomans kpyra, CEKTOpa, CErMEHTa
43

[Inomans kpyra, CEKTOpa, CErMEHTa




44

[Inomans kpyra, CEKTOpa, CErMEHTa

45
[TonsiTHE O ABMKEHHUHU TUIOCKOCTH

46 o
[NapannenbHblii epeHoc, TOBOPOT

47 [TapannenpHbIl IEPEHOC, IIOBOPOT.
IIpakTryeckas pabora.

48 o
[NapannenbHbIi IepeHoc, TOBOPOT

49 o
[IpumeHeHre NBIKEHUH MTPH PELICHNAN 33144

50 KonTpoabHas paéora o temam
"[IpaBusbHBIE MHOTOYTOJIBHUKH. OKPYKHOCTb.
JIB>KeHUsI TITIOCKOCTH"

51 [Tonsarue o mpeoOpazoBaHUU TTOI00USI.
[IpakTnueckas pabora.

52
CoOTBETCTBEHHBIE 3IEMEHTHI NOJOOHBIX QUTYP

53
CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYP

54 Teopema o ipou3BeICHUHN OTPE3KOB XOP,
TeopeMa O MPOU3BEICHUN OTPE3KOB CEKYIIHX,
TEOopeMa 0 KBaJIpaTe KacaTelabHOMH

55 Teopema o mpousBeieHUU OTPEIKOB XOP/,
TeopeMa O MPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpaTe KacareabHOU

56 Teopema o mpousBeieHUU OTPEIKOB XOP/,
TeopeMa O MPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa 0 KBaJipaTe KacaTeJabHOU

57 [IpuMeHeHne TeopeM B pellIeHUN
reOMETPUUECKUX 3a/1a4

58 [IpumeHnenue TeopeM B pelIeHUH
reOMETPHUECKUX 3a/1a4

59 [IpumeHneHnue TeopeM B pelICHUH
TreOMETPUUECKUX 3a/1a4

60 KonTpoabHasi padora 1o teme
"[IpeoOpazoBanue nmogodus. Metpudeckue
COOTHOUIIEHUS B OKPYKHOCTH"

61 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs
3HaHuil. Mi3MepeHne reoMeTpuieckux
BENTUYMH. TPEeyroIbHUKU

& IToBTOpeHue, 0000IIeHNE, CHCTEMAaTU3AIUS
3HaHuil. [lapanmnensHbie U nepreHANKYISIPHBIE
MpsIMBIE

63 [ToBTOpEenue, 06001IeHNE, CHCTEMAaTHU3AIINS

3HaHuH. OKpyXHOCTb U Kpyr. ['eomerpuueckue
IIOCTPOEHHUS. YTJIIbl B OKPYKHOCTHU

10



64

65 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUM. Bricanuble U ONMCaHHbBIC
OKPY>KHOCTH MHOTOYTOJIbHHKOB

66
KoHTposabHasi paGoTa 1o noBTOPEeHUIO

67 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS
3HAHUMN

68 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

Kox

NPOBePsIEMOro
pe3yJabTaTa

HpOBepﬂeMble NpeaAMETHLIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMmbl OCHOBHOI'O 001mero 06p330B3HI/IH

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKLUHU OCTPBIX YIJOB, HAXOJIUThH C UX
IIOMOIIIBIO PA3JIUYHBIE JJIEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJbHHUKA
(«pemrieHue  MPSAMOYTOJBHBIX  TPEYrojJbHUKOBY»). Haxomute (¢
MTOMOIIBIO KAJIBKYJISTOPA) AJIMHBI U YIJIbI 17151 HETAOIMYHBIX 3HAUEHUH

6.2

[Tosp30BaTbCs dbopmymnamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM I HAXOXKIACHHUS COOTHOIICHUMN
MEX]Ty TPUTOHOMETPUYECKUMH BEJIMUNHAMHU

6.3

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB I HaXOXKJIEHUS
pa3UYHBIX DJIEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEyroJbHUKOBY),
MPUMEHSTh UX MPU PEIICHUH T'€OMETPHUUECKUX 3a7au

6.4

Bragere moOHATHSIMH TIpeoOpa3oBaHUs IMOJO0HUSA, COOTBETCTBEHHBIX
aneMeHToB moJ00HBIX (uryp. Ilomp3oBaThcs CBOMCTBaMH TOH00MS
MIPOU3BOJIbHBIX (DUTYP, YMETh BBHIYMCIATH UIMHBI U HAXOJIUThH YIJIBI Y
nonoOHbIX ¢uryp. [IpuMeHsITH CBOWCTBA MOJAOOMS B MPAKTHYCCKUX
3ajayax. YMeTh NOPUBOJUTH MPUMEPHl MOJOOHBIX (GUTYp B
OKPY>KaIoIlleM MUPE

6.5

[Tomb30BaThcst TEOpeMaMu O TIPOM3BENCHHUH OTPE3KOB XOpHA, O
MTPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

Ilonp30BaThCs BCKTOpaMH, IIOHUMATb HX FCOMeTpI/ILIeCKI/Iﬁ n
(bn31/1qec1<m71 CMBICJI, ITPUMEHATE HUX B PCHICHHUHU TI'COMETPHUUYCCKUX U
(1)I/ISI/I“ICCKI/IX 3aJa4. HpI/IMeHHTB CKaJIIpHOC IIPOM3BCACHUEC BCKTOPOB
JUI1 HAXOKJICHUA JJIMH U YI'JIOB

6.7

Ilonp30BaThCs MCTOJAOM KOOpPAHWHAT Ha IINIOCKOCTH, IIPUMCHATL €ro B
PEIICHUU I'COMCTPUUCCKUX W ITPAKTHYCCKUX 3aa4

6.8

Bnagers IIOHATHUAMH IMpaBUJIBHOI'O MHOI'OYT'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yI'JIa,
YMCTb BbBIYUCIATH ILJIOMIAAb Kpyra #Hu €ro qacTew. HpI/IMCHSITB
INOJIYYCHHBIC YMCHUS B IPAKTUYCCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATH IBUXKXCHHA
IIJIOCKOCTH B HpOCTCﬁH.IHX CJrydyasx

6.10

[lpumeHAT, TONy4YEeHHBIE 3HAHWUS Ha TPAaKTUKE — CTPOMTH
MaTeMaTU4ecKUe MOJENU IS 3a/a4 PEealbHOW XKM3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHHEM TMOJo0us W
TPUTOHOMETPUYECKUX (QYHKIHMHA (TONB3ysACh, TA€ HE00X0auMo,
KaJIbKYJISATOPOM)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

Kon IIpoBepsiemMblii 31eMEHT COlepKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOKJ1ECTBO. DOPMYJIbl IPUBEIACHMUSI
Pemrenne TpeyronpHuKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 IPAKTUYECKUX 3aJad C HCIIOJIb30BAaHUEM TEOPEMbl KOCHMHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Tpeob6pazoBanue nomo6us. [1omob6me COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o nmpous3BeAEeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
) CEKYIIUX, TEOpEMA O KBaJpaTe KacaTeIbHOU
Bextop,  nmnmHa  (MOAyNb) — BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPBHI,
6.5 MIPOTUBOIOJIOKHO  HANpPaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEPALIUU HAJl BEKTOpamH. Pa3noxkeHue BeKTopa 1o JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! BekTopa. CkaisipHOE MpPOU3BEICHHE BEKTOPOB, NPUMEHEHUE JUIs
) HaX0XJICHUS JUIMH U YTJIOB
JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSIMOU M OKPYKHOCTH B
6.7 KOOpAMHATAX, IEPECEUECHNE OKPYKHOCTEH M MPsAMBIX. MeTO KOOpAMHAT U €ro
IIPUMCHECHHE
6.8 IIpaBuabHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpykHOCTH. I'pasycHas u paguaHHasl Mepa yIiia, BBIYACICHUE [UIMH Iy
) OKPY>KHOCTEHU
6.10 [Lnomane kpyra, CEeKTOpa, CErMEHTa
6.11 JIBI)KEHUSI IUIOCKOCTM W BHYTPEHHHE CHMMETpUM Quryp (d1eMeHTapHble

npenacrasienns). [Tapamiensubiit nepenoc. [ToBopot
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IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsiEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopasopanus Ha ocHope PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIIEpUPOBATh IOHATHUIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX MPU PELICHUH
3aja4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUISl OTIMCAHUsI PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUM 3a]a4
U3 JIPYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMU: ONPEACICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE U  JIOXKHBIE
BBICKAa3bIBAHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHNS M OTPUIIAHUS BBICKA3bIBaHUI

YmMmenue ONCpUpOBaTh HNOHATHUAMHU: HATYPAJIbHOC YHCJIO, IPOCTOC H
COCTaBHOE YHCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, TPU3HAKH
JETMMOCTH, IIeJI0€ YHUCJIO0, MOAYJIh YHCIA, OOBIKHOBEHHAs apoOb M
JecsiTUYHasi poOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE YHUCJIO0, apu(METUYECKU KBaJIpaTHBIA KOPCHB;
YMEHUE BBIMOJHATH JEUCTBUS C YWCIAMH, CpPaBHUBATh W
YIOPSAIOYMBATh YHWCIA, MPEACTABIATh YHCIa HAa KOOPJIWHATHOMN
MPSIMOM, OKPYIJIATH YHWCIIA; YMEHHE JellaThb TPUKHIKY W OICHKY
pe3ynbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelleM,
apudmeTnyecKuil KBaJApaTHBIM KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTEleHU
0oJbIle EQUHUIIBI; YMEHHE BBINOJHATH pacyérTbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUN U
BBIPXKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXUTENH, B
TOM 4YHCJI€ C WCIO0JIb30BaHHEM (OpMYyJ pa3HOCTH KBaJApaToB U
KBaJlpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATHAMU: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C
OJIHOW TEpeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOH; YMEHHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM INEepeMEHHOW, CHCTEMbI
JIBYX JMHEHHBIX YpaBHEHUH, JMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE M  JIpOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 33]a4 U3 JAPYruX NPEeIMETOB
M TIPaKTUYECKMX 3a/Jay; YMEHHE HCIOJIb30BaThb KOOPAMHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh Uil M300pa)KeHHs pelIeHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHIMU: GYHKIUS, rpaduk GyHKINUU, HYIU
¢byHKIHMY, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJblllee W HaUMEHbIIEe 3HAYCHMS
GbyHKIMY; YMEHHUE OIIEpUPOBATH HOHSATHSIMU: npsMast
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MPONOPIHOHABHOCTD, JMHEWHAs (YHKIHS, KBaJpaTu4Has (yHKIUS,
oOpaTtHasi TPONMOPLUOHATIBHOCTh, TMapaboiia, rumepoona; yMmeHue
CTpouTh Tpaduku PYHKIIUH, UCTIOTB30BATh TPa(UKH TS OTIPEACTICHIS
CBOWMCTB IMPOIIECCOB M 3aBUCHUMOCTEH, ISl PELICHUS 3a/1ad U3 JAPYTHX
y4eOHBIX TPEIMETOB W PEATbHOW JKU3HHM;, YMEHHE BBIPAXaTh
(dhopMynTaMu 3aBUCUMOCTH M@Ky BETMUYMHAMU

YMenue OIICpHUpPOBATH IIOHATUAMU: IIOCJIEA0OBATCIBHOCTD,
apupmeTHuecKkass W~ TeOMETpUYecKas  IPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA IOCIEA0BATEIBHOCTEH, (POPMYJbl CYMMBI U
oOmiero 4ieHa NpU pelIeHUM 3a/1ad, B TOM 4YHCIE 3a1ad U3 JIPYTux
y4eOHBIX PEAMETOB U PEATLHOM KU3HU

YMeHue pemath 3aaud pa3HbIX TUIOB (B TOM YHCII€ HA MPOLIEHTHI,
JOJIM M YacTH, JBUXKEHHE, padoTy, IIeHy TOBApOB U CTOMMOCTb
MOKYTIOK U yCIYT, HAJIOTH, 3aJjaui U3 00JacTH yIpaBiIeHUs JIUYHBIMU U
ceMeiHbIMU  (MHAHCAMHM); YMEHHME  COCTaBJIATH  BBIPAKEHUS,
YpaBHEHUs, HEPaBEHCTBA W CHCTEMbl 110 YCJIOBHMIO 3a/1a4H,
WCCIIEIOBaTh MOJyYEHHOE PEeIllleHHWEe U OLEHUBAThH MPaBAONoJA00HOCTh
MTOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: GUTYpa, TOUKa, OTPE30K, MpsMas,
Jyd, JJOMaHasi, yroJI, MHOTOYTOJIbHUK, TPEYroJIbHUK, PaBHOOCIPEHHBII
W PABHOCTOPOHHUHN TPEYTrOJbHUKH, IPSAMOYrOJbHBIM TPEYrOJbHUK,
MeJraHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHHKA, YEThIPEXYTOJIbHUK,
napajiesiorpaMMm, poM0O, TIPSIMOYTOJIBHUK, KBajpaT, TpaICIus;
OKpPYXXHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHHe pemarh 3alauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJACHUE TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHUEM
M3y4YEHHBIX CBOUCTB GUTYp U (HaKTOB

10

YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaliebHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX,
yroil MeXIy MpsSMbIMU, MEPIeHIUKYIAp, HAKIOHHAs, MPOEKLHS,
nonobue ¢uryp, nogo0HbIe TPEYrOIbHUKHU, CHMMETPHSI OTHOCUTEIILHO
TOYKM U TIPSIMOH; YMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHUIO U
nopobue Guryp, napasiesbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX B
OKPY>KaIoIlleM MUPE

11

YMeHHe onepupoBaTh MOHATHSAMM: JUIMHA, pPACCTOSHUE, Yroll
(BenmMuMHA yria, CMHYC M KOCHHYC YIjla TPeyrojbHHKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKpYXKArOLEM
MHUpE; YMEHHE TNPUMEHATh (OpMYNIbl MEepUMETpa U  IUIOLIAU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
HPSMOYTOJIBHOTO TapajulesenuIeia; yMeHHE INPUMEHATh NpPU3HAKU
paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHMUS  JUIs
BBIYHCIICHH JUIMH, PACCTOSHUM, MJIONIaen

12

YMmenue I/I306pa)ICaTB IIJIOCKHE q)HprBI n Hux KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHLIC (I)I/IprBI OT DpPYKH, C IIOMOLIbBIO I{epTé)I(H]bIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB IO TCKCTOBOMY HIIN
CHUMBOJIbHOMY OIMUCAHUTIO

13

YMmenue OIICpHUPOBATH IOHATHAMMU . MPAMOYT'OJIbHAA cucreMa

15




KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIO0JIb30BaTh BEKTOPbl U KOOPAMHATHI I IPEICTaBICHUS
JaHHBIX M pEIICHUs 3aJad, B TOM 4YHCIE M3 JAPYrHX Yy4eOHBIX
IIPEMETOB U pealbHOM JKU3HU

14

YMeHHne OmnepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U  KPYTOBBIC
IMarpaMMBbl,  TaONWIBL, cpenHee  apudmMeTHueckoe, MenuaHa,
HauOoJbllee ¥ HaWMEHbIIEE 3HAYEHUS, pa3Max YUCIOBOTO Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaONMIIAX W Ha JMarpammax,
OTPaKAIOIIYI0 CBOWMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SBIICHHWII; yMEHHE paclo3HaBaTh W3MEHYHMBHIE BEIMYMHBI B
OKPYKaIOIIEM MHpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT (CIy4alHbIN
SKCIEPUMEHT), JJIEMEHTapHO€ COObITHE (PJIEMEHTApHbI HCXOJ)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4YalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTU pPeaTbHBIX
COOBITHI M SIBJICHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEpPOSITHBIX COOBITHI B OKpYXKAaloIleM MHpPe U B IKU3HHU;
3HaKOMCTBO C IIOHATHUEM HE3aBUCHUMBIX COOBITH; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEIN U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHune BBIOMpaTh MOAXOMANIMNA W3YYCHHBIM METOJ JJIsl PEIICHHS
3a/1aud, TMPUBOJUTH MPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPO/JIE U JKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKU B
WCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIMECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKd, MPUBOIHUTH
MpUMEPhl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM
Y BCEMHUPHOUN UCTOPUHU

16




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1EMEHT COAePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensle yncna. [Ipu3Haky qenMMoCTH HEIbIX YUCE
12 OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' TIEPHOTMICCKHUE JPOOH
13 Panmonaneupie  uucia. ApudMeTHuecKHe ONEpallMM €  PAMOHAIBLHBIMHU
YUCJIAMU
1.4 JHelictButenpHbie uynciia. ApudmeTnueckue ornepanuu C JIeHCTBUTEIbHBIMU
YUCJIAMH
15 [Tpubmmxénnbie BBIMMCICHWA, NpaBUia OKPYTJICHHA, NPUKWIKA M OLEHKa
pe3ynbTaTa BEIYMCICHUN
2 AnrebpandecKkue BbIpaKeHHs
2.1 bykBeHHbIE BbIpaXKeHHUs (BBIPAKEHHS C IEPEMEHHBIMU )
29 Crenenp ¢ 1ensiM TokazareneM. CTeneHb C paldOHAIBHBIM TOKa3aTelIeM.
CBolicTBa CTEIIEHU
2.3 MHoOro41eHbl
2.4 AnrebOpandeckas 1po0b
75 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
apupMeTHYEeCKUMU KOPHSIMH HaTypaJbHOU CTENCHH
3 YpaBHEHHS 1 HEPABEHCTBA
31 Hensie n NpoOHO-palnoHalbHble ypaBHEHUs. CHCTEMBI W COBOKYIHOCTH
yYpaBHEHUH
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Permrenye TeKCTOBBIX 3amau
4 YuciioBble OCIIET0BATENBHOCTH
4.1 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
49 Apudmernueckas u reomeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX
IIPOLICHTOB
5 DyHKINU
Oynkuus, cnocobbl 3amanus QyHkuud. Ipadux dynkuuu. OOGmacte
oTpeJieNieHus] 1 MHOXKeCTBO 3HaueHuil pynkiuu. Hymu dyakmuu. [Ipomexyrku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIIMH. MaKCUMyMBbl |
MUHUMYMBI (QyHKIMU. HaunOoinbliiee W HauMeHbllee 3HaYeHHUE (PYHKIUU Ha
IPOMEXKYTKE
6 KoopannaTsl Ha psIMOI M IJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
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7.2 TpeyronabHUK
7.3 MHOTroyroJpHUKU
7.4 OKpYXHOCTb U KpyT
7.5 N3mepeHne reoMeTpu4eCcKux BEINYHH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTb U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 ['padbr

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

I'eomerpust: yue6, mist 7—9 k. / [JI.C. AranacsH, B.®. byry3os, C.B. Kagomues u np.]. —
M.: ITpocBemenune, 2022.

METO/IMYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. 3uB B.I'. 'eomerpust: muaakt. matepuansl A 9 k. / b.I'. 3uB, B.M. Meitnep. — M.:

[Ipocemenue, 2014—2018.

2. V3yuenue reomeTpuu B 9 Kitacce: MeTo, peKoMeHaanuu: KH. 1 yuurens / [J1.C.
ArtanacsiH, B.®. byry3os, FO.A. I'na3zkoB u np.]. - M.: IIpocsenienue, 2013 — 2018
3. I'yceB B. A. I'eomerpust: aumakT. matepuaisl s ki1. / B.A. I'y—ces, A.1. Measauk. —

M.: IIpocBemienue, 2013—2018.
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