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Ko/inuecTBo 4acoB, Ha KOTOpPOE PacCYMTaHa MporpaMma
Ha u3yuenue npegmeta otBoautcs 0,25 u B Hefiesto, 8 yaca B To/I.
OT/MunTeIbHBIE 0CO0EHHOCTH MPOrPpaMMbI

B cBsi3u € orpaHMueHUsIMU B TIPOBeZIeHUH MacCOBBIX MEPONPHUATHI, BBeJJeHHBIMU B CBSI3U C paClIpOCTPaHEeHUEM
KOPOHAaBUPYCHOM HH(EKLHH, TPOrpaMMa MOKeT peaii30BbIBaThCSI CYMMapHO B KaHUKY/ISIPHOE BpeMsi, B
BBIXO/JHbIE H Hepadouue Npa3HUYHBIE JHHU, JUCTAHIIMOHHO C HCIO0/Ib30BaHUEM OHJIAMH - TEXHOJIOTHIA.

IMenu Kypca:

IMoaroroButs 00yUarOIUXCS K cAaue 3k3ameHa B opme OI'D B COOTBETCTBHM C TPeOOBAHUSMH,
Tipe/IbsIBIIEMBIMHA HOBBIMHU 00pa30BaTeNbHBIMY CTaHAAPTaMH.

BocnuraresibHOe Ha3HaUeHHe Kypca.

O6yueHue MoTpedyeT OT yUaluXCsi YMCTBEHHBIX U BOJIEBBIX YCHU/IHI, PA3BUTOTO BHUMAHUS, BOCIIUTAHUS TAKUX
KauecTB, KaK akKTUBHOCTb, TBOpUYeCKasi UHUL[MAaTHBa, YMEHUN KOJIJIEKTUBHO-TI03HABATE/IbHOTO TPY/Aa.

3ajauu Kypca:

IToBTOpEHKe, 3aKperieHre 1 Yray0O/ieHre 3HaHHUI 110 OCHOBHBIM pa3/iesiaM IKOJIBHOTO Kypca MaTeMaTHKH C
TIOMOIIIBI0 PA3/TUUHBIX IM(PPOBLIX 00pa30BaTebHBIX PECYPCOB,;

*  (opmupoBaHKe YMeHUs OCYILECTBIISITh Pa3HOOOPAa3HbIe BU/IbI CAMOCTOSITE/TLHOM JIeSITeTbHOCTH C
UPPOBLIMU 0Opa30BaTeTLHBIMU PECYPCaMU;

®  pa3BUTHe CAMOKOHTPOJISI M CAMOOLIeHKH 3HaHUM C TTIOMOIIbI0 Pa3/IMUHBIX ()OPM TeCTHPOBAHUS;

e (opmupoBaHMe y yualMXCsl LIeJIOCTHOTO TIPe/ICTaB/IeHUsI O TeMe, ee 3HaUeHUsl B pa3/iesie MaTeMaTHKH,
CBSI3U C IPYTMMU TEMaMU;

e ¢opmMUpOBaHKe aHAIUTUYECKOTO MBIIIIJIeHUs], Pa3BUTHe TIaMsITH, KPYro30pa, yMeHHe [1peo/0/1eBaTh
TPYZAHOCTH TIpH pereHUH Oosiee CJI0KHBIX 3a/1aY;

*  ocyliecTB/ieHHe PabOThI C AOMOTHUTEILHOM IUTepPaTypPOi;

i dKLIEHTUPOBATH BHUMdHHWE yUdllIUXCA Ha € JUHBIX TPEGOBHHI/IHX K IIpaBUW/iaM O('l)OpMIIeHI/IH Pa3/IMYHbIX
BH/10B BGIL{:IHI/II‘/’I, BKJ/IIOUd€MBIX B UTOTOBYIO aTTeCTaljHI0 3a KypC OCHOBHOM IIIKOJIBI;

®  paclIMpUThL MaTeMaTh4yecKue TpeJCTaB/IeHUs yUalluxcs Mo onpezie/ieHHbIM TeMaM, BK/IFOUEHHBIM B
MPOTrPaMMBI BCTYIIUTE/IBHBIX 9K3aMeHOB B JPyTHe THUITbI yueOHBIX 3aBe/IeHU.



HJIaHI/IPYEMbIe pe3y/ibTaThbl 0CBOEHUA NIPOrPAMMBI KypCa

JIuuHOCMHbIe pe3yibmambl:

OTBeTCTBeHHOE OTHOLIEHHE K YUeHHI0, TOTOBHOCTb U CIIOCOGHOCTh K CAMOPA3BUTHIO U
camMo00pa30BaHH1IO Ha OCHOBE MOTHBAIMH K 00yUeHHUIO M TTO3HAHUIO, 0CO3HAHHOMY BbIOOpY 1
MOCTPOEHUIO JaTbHeHIIIel HHANBUYaIbHOM TpaeKTOpuK 06pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpE
nipodeccuii ¥ pohecCUoHabHBIX MPEANOUTEHUH, C yUETOM YCTOMUMBBIX MI03HABATE/IbHBIX UHTEPECOB, a
TaK)Xe Ha OCHOBe ()OPMHUPOBAHUS YBA’KUTETBHOTO OTHOIIIEHUS K TPYIY.

@dopMHPOBaHHUE 1IeJIOCTHOTO MUPOBO33PEHMSsI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU 1 00I1[eCTBEHHOM MPAaKTHKH.

OcBoeHue collMaabHBIX HOPM, TIPaBUI MOBeZleHus1, poJieil h (hopM COLIMaTbHOM JKHU3HU.

Pa3Butue MOPAJ/IbHOT'O CO3HAHUA U KOMITIETEHTHOCTHU B pellieHWH MOPa/IbHbIX l'[pO6]IE‘M Ha OCHOBe
JIMYHOCTHOI'O BbIﬁOpa, d)OpMHpOBaHI/IH HPaBCTBEHHBLIX UYBCTB 1 HPABCTBEHHOT'O IMOBEJEHNS,
OCO3HAHHOI'O ¥ OTBETCTBEHHOI'O OTHOIIIEHHWSA K HDABCTBEHHbIM ITOCTYTIKaM.

(I)OpMI/IPOBaHI/Ie KOMMYHHKHTHBHOﬁ KOMITIeTeHTHOCTHU B O6H_[eHI/II/I " COTpyAHUYECTBE.

dopMHpOBaHKe CIIOCOOHOCTH K IMOLIMOHAIBHOMY BOCTIPUATHIO MaTEMAaTHUECKUX 00BEKTOB, 3a/jau,
pelLleHi, pacCyXAeHuH

MemanpedmemHble pe3ynbmambl 00yueHus

Pezynsamuenbie YY/I

OrpefiesiATh COOCTBEHHbIe MPOBIeMBI U MPUYMHEI UX BOSHUKHOBEHHMS [pY paboTe ¢ MaTeMaTHyeCKUMU
00BeKTaMu;

(hopmynrpoBaTh COOCTBEHHbIE BePCHUY VI ITPUMEHSTh YoKe M3BeCTHBIe (DOPMBI U METO/[bI PeIlIeH s
MaTeMaTUUYeCKou mpobsiemMbl, (hOPMYIUPOBATh MPE/TION0XKEHHS U CTPOUTh TUIOTE3bI OTHOCUTETHHO
paccMaTpuBaeMoro 00beKTa U MpeIBOCXUILATh Pe3y/bTaThl CBOEH yueOHO-TI03HABaTeIbHON
JlesiTe/IbHOCTH;

OTIpeiesIsiTh Ty TH JOCTYKEeHUsI Liesiell ¥ B3BeIlINBaTh BO3MOKHOCTH Pa3pellieHusi onpeieleHHbIX yaeOHo-
M03HaBaTe/bHbIX 3a/lau B COOTBETCTBUM C OTpe/ie/IeHHbIMU KPUTEPUSMH U 3a/jauaMu;

BBICTPanBaTh COOCTBEHHOE 00pa3oBaTeIbHOE MOANPOCTPAHCTBO [I/Is Pa3pelleHus ONpe/ie/IeHHOr0 Kpyra
3ajiay, OTIpe/iesIATh U HaXOUTh YCIOBUS /i1 peaiu3aliii uiel U MIaHoB (caMmoobyueHue);

CaMOCTOSITeTbHO BBIOMPATh CPe/ TIPe/JI0KeHHBIX PeCypCcoB Hanbosee 3pQeKTHBHBIE U 3HAUUMBIe TIPH
paborte c onpe/ie/ieHHON MaTeMaTU4eCKON MO/IeJbIOo;

YMeThb COCTaBJIATh T/IaH pa3pelleHus Orpee/IeHHOr0 KpyTa 3a/jau, UCTOb3Ys pa3/InUHbIe CXeMBI,
pecypchbl MOCTPOEHUS JarpaMM, MEHTaIbHBIX KapT, O3BOJISFOLIUX TIPOU3BECTH JIOTHKO - CTPYKTYPHBIH
aHajn3 3a/jaui;

YMEeTb MJIAaHUPOBATh CBOM 00pa30BaTe/ibHbINA MapILPyT, KOPPEKTUPOBATh U BHOCUTH OTIpe/ie/IeHHbIe
M3MeHeHUs], KaUueCTBEHHO BJIUSIOIMEe Ha KOHEUHBIN MIPOAYKT yueOHO-TT03HABaTe/TbHOM [IesITeTbHOCTH;

yMeHHe KaueCTBeHHO COOTHOCUTb CBOU JIEMCTBUSA C TIPE/IBKYIIAeMbIM UTOTOM Y4eOHO-T03HABATeTbHOM
JesITeTbHOCTH TIOCPeACTBOM KOHTPOJIS U T/IAHUPOBAaHMUST YUeOHOTO TPOoLiecca B COOTBETCTBUU C
M3MEHSIIOIIUMUCS CUTYaLMsIMU U TIPUMeHsIeMbIMH CpeiCTBaMU U (popMaMuy OpraHu3aliu
COTPY/IHUUECTBA, a TaKKe WHUBHU/yaTbHOU paboThHI Ha YPOKe;

yMeHMe 0TOHMpaTh COOTBETCTBYIOIIME CPe[CTBA pean3allii pellieHHs] MaTeMaTHuecKux 3ajau,
Mo0UpaTh MHCTPYMEHTHI [I7IsI OLIEHWBAHUS CBOeH TpaeKTopuy B paboTe C MaTeMaTHYeCKUMU TIOHSATHSMU
Y MOJeJsiMY;

IToznaeamenbHble YY]]

yMeHUe oIpeJie/IATh OCHOBOIIO/Iararolee MNoHATHe U POU3BOAUTE JIOTHKO-CTPYKTYPHBIN aHa/Iu3,
orpe/iesIsiTb OCHOBHbIE TIPU3HAKK M CBOMCTBA C TIOMOLIbI0 COOTBETCTBYIOLMX CPe/CTB U UHCTPYMEHTOB;

yMeHHe MTPOBOAUTE K/IaCCU(HUKALMI0 00bEeKTOB Ha OCHOBE KPHUTEPHEB, BBIIEIATE OCHOBHOE Ha (oHe
BTOpPOCTeTeHHbIX JAHHBIX;

yMeHHe TTPOBOAUTE JIOTUYeCKOe PacCyK/[eHre B HarlpaB/ieHUH OT OOIIMX 3aKOHOMEPHOCTeH 13yuaeMou
3a/]auy /0 YaCTHBIX PAaCCMOTpPEeHHH;



YM€HHE CTPOUTL JIOTUUeCKHE PACCY>XAEeHWA Ha OCHOBE CUCTEMHBIX CpaBHEHI/Iﬁ OCHOBHBIX KOMIIOHEHTOB
HN3y4aeMOro MaTeMaTUu4yeCKOro paszesja Uik MoJe/id, IMOHATHSA UK K/1aCCOB, BbIJie/Idsd OIIpege/1eHHbIe
CyLleCTBEHHbIE MTPU3HAKU UJ/IU KDUTEPUH;

yMeHue BBIAB/IATh, CTDOUTH 3dKOHOMEPHOCTD, CBA3HOCTD, JIOTUYHOCTE COOTBETCTBYIOILUX LIETIOUEK
paCCY)KAEHI/Iﬁ npu pa60Te C MaTeMaThU4eCKUMU 3a[a4aMi, YMETb HO,E[pO6HO " COKaTOo MpeCTaB/IAThb
AeTa/iM3aljiui0 OCHOBHBIX KOMITIOHEHTOB IIPU /10Ka3aTe/IbCTBe TIOHSITHM ¥ COOTHOITIEHUH Ha
MadTeMaTHUYeCKOM A3bIKe;

YMeHHe OPraHK30BbIBATh ITOMCK U BBIABJIATE IIPUYKMHBI BO3HUKAIOIIKWX ITIPOLeCCOB, ﬂBJ'[eHHﬁ, Hanbosee
BEPOSATHbBIE Cl)aKTOpLI, MO0 KOTOPBIM MAdT€EMATUYECKHE MOJE/TU U 00BEKThI BeAyT cebs o oripeje/IeHHbIM
JIOTHYeCKHUM 3dKOHaM, YMETb IIPUBOJUTH HpI/I‘-H/IHHO-C]Ie,E[CTBEHHHﬁ dHaJ/In3 HOHHTHﬁ, CY)KAGHI/Iﬁ 14
MaTeMdaTHUYeCKHX 3dKOHOB;

yMeHHe CTPOUTh MaTeMaTU4eCKYI0 MO/IeJTb TIPY 3aZlaHHOM YCJIOBUH, 001azarolreil onpezeneHHBIMA
XapaKTePUCTHKaMU 00BeKTa TIPY HAJIMUUH OTpe/IeIeHHBIX KOMITOHEHTOB (hOPMUPYIOIIETrOCst
TIpezio/1araeMoro OHATHUS WU SIBJIeHUS;

yMeHMe TIepeBOIUTh TeKCTOBYIO CTPYKTYPHO-CMBIC/IOBYHO COCTaBJISIFOIIYIO MaTeMaTUUeCKOM 3aZiaum Ha
S13bIK rpa)uueckoro 0ToOpa’keHHs - COCTaB/IeHHUsI MaTeMaTH4eCKOW MO/Ie/H, COXPAHSOLIel OCHOBHEIe
CBOWCTBAa M XapaKTepUCTHUKH;

yMeHUe 3a/laBaTh I/IaH pelleHrsl MaTeMaTUueckou 3a/jauy, peaiv30BbIBaTh alfOPUTM JeHCTBUI Kak
TIOIIArOBOM UHCTPYKIIMH [/ Pa3pellieHus yueOHO-TI03HaBaTeIbHOM 3a/1auy;

yMeHUe CTPOUTH J0Ka3aTelbCTBO METO/[OM OT ITPOTUBHOIO;

yMeHHe paboTaThb ¢ MpoOIeMHON CUTYalel, OCYILeCTBIATh 00pa30BaTe/bHbIN MPOLIECC TOCPEeCTBOM
TIOMCKa MeTO/I0B M CrIocOO0B pa3peliieHus 3a/lauu, OTpe/iesisiTh TPaHUL[BI CBOETO 00pa3oBaTebHOTO
MIPOCTPaHCTBa;

YMeTb OPUEHTUPOBATLCA B TEKCTE, BBISABJ/IATH I'JIABHOE YC/IOBUE 3d/1d4YXW U YCTAHAB/IMBATH COOTHOLLIEHHWE
pacCMaTpHBaeMbIX O6’LEKTOB;

yMeHUe TiepeBO/IUTh, MUHTEPIIPeTUPOBaTh TEKCT B UHbIe (YOPMbI TIpeJCcTaB/ieHUst MHOpMAaLUU: CXeMBI,
JviarpamMMbl, Tpadryeckoe Tpe/icTaB/eHre [JaHHBIX;

KommyHukamuenble YY/

yMeHHe paboTaTk B KOMaH/le, JOPMHUPOBaHNE HaBLIKOB COTPY/JHUUECTBA U yUeOHOTO B3aUMOZEHCTBHS B
YCJIOBUSIX KOMaHZIHOM UT'PbI UM UHOM (hOPMBI B3aUMO/IeCTBUS;

yMeHUe pacripefesisiTh POJ/v U 33/jlaud B paMKax 3aHATHs, POPMHUPYS TaKKe HaBBIKA OPraHKM3aTOPCKOTO
XapakTepa;

yMeHue OL€eHNBATh MPABHU/IbHOCTb COOCTBEHHBIX ,E[eﬁCTBHfI, d TdKXKe AedATeJIbHOCTU APYTUX YYdCTHUKOB
KOMaH/bI;

KODPEKTHO, B paMKax 3aJjau KOMMYHUKaluu, GopMy/IMpPOBaTh U OTCTaWBaTh B3IJIS/Ibl, apT'yMEHTHUPOBaTh
JOBO/IbI, BBIBOIbI, @ TAKXKE BBIIBUTaTh KOHTPAPIyYMEHThI, HEOOXOAWMBIE /171l BBISIB/IEHUS] CUTYal|ud
ycrexa B pellieHUM TOW WM MHOM MaTeMaTUuecKon 3ajauy;

YMeHHe I10/Ib30BaTbCA MaTeMaTHUeCKMMH TepDMHWHAMU [IJI51 pelleHusA yq66HO-H03HaBaTEIILHI>IX 3aJa4, a
TdKXKe€ CTPOUTH COOTBETCTBYHOLIME DE€UYEBbI€ BBICKA3bIBAHUA HAa MATEMATUYECKOM A3bIKE /15
BBICTPaMBaHUA MaTeMaTuueCcKoum MO/ eI,

YMeThb CTPOUThL MaTeMaTHUeCKKe MO/IeU C TIOMOIIbI0 COOTBETCTBYIOIETO MTPOTPaMMHOTO 00eCTieueHws,
CepBHCOB CBOOOHOTO OT/IA/IEHHOT0 JOCTYIIA;

yMeTb I'PaMOTHO U YeTKO, COr/iacHo npasuiiam oopmiienuss KMM-a OI'D 3aHOCUTh TIO/yueHHbIe
pesy/bTaThl - OTBEThL

IIpedmemHble pe3yibmambi:

(hopMHpoBaHUe HaBLIKOB MTOMCKA MaTeMaTUUeCKOro MeTo/|a, a/lrTOpPUTMa 1 TIOMCKa pellleHus 3a7iauk B
cTpyKTtype 3azsau OI'D;

(hopMUpOBaHUe HaBbIKA PellleHus ONpe/ie/leHHbIX TUIIOB 3a/au B CTPYKTYype 3afau OI'3;

yMmeHue paboTath ¢ TabiuIlaMK, CO CXeMaMH, C TEKCTOBBIMU JJAHHBIMHU; YMETh IPeo0pa30BbIBaTh 3HAKU U
CUMBOJIBI B /I0Ka3aTeIbCTBAX U TIPUMEHSIEMBIX METO/AX [JIs pellleHrst 00pa3oBaTe/bHBIX 3a/1ay;



yMeHHe MpUuBOAUTL B CUCTEMY, COIIOCTAB/IATD, 0606H_laTb W aHA/IU3UPOBATh I/IHClJOpMaL[I/IOHHI:Ie
KOMITIOHEHThI MaTeMaTHU4YeCKOI'o XapakKTepa U YMeTh ITPUMEHATh 3aKOHEI U IIpaBuJ/Ia 1A pelleHns
KOHKPETHBIX 3daJdy;

yMeHHe BbIJIe/ISITh TJIABHYIO U N30BITOUHYIO HH(GOPMALUIO, TIPOU3BOAUTE CMBIC/IOBOE CXKATHe
MaTeMaTU4eCKUX (JaKTOB, COBOKYITHOCTH METO/IOB U CITOCOOOB pelleHus; YMeTh Mpe/ICTaBIsATh B
croBecHOM (hopMe, UCTOMb3Ys CXeMbI U pa3/MuHbIe TabHIIbI, TpadHKH M JUarpaMMbl, KapThl MTOHITUN 1
KJIacTepbl, OCHOBHbIE WJied U TJ1aH pellieHus TOW WX WHOW MaTeMaTHueCKOU 3a/jauu.

TpebogaHus K ypoeHI0 N0020MOBKU yUayuxcs

HaTtypanbHble unciia. JJpoou. PanpoHanbHbIe yncia

BblnyCKHLlK Haydyumcs:

MMOHMMAaTh 0COOEHHOCTH AECHTH‘IHOI?I CHUCTEeMBI CUHC/IeHUS,
OreprupoBaThb MOHATHUAMUA, CBA3dHHBIMU C A€/TMMOCTbIO HAaTyPaJ/IbHBIX UHUCeJT;

BBIPa)KaThb UMCJIa B SKBUBA/IEHTHBIX (hOpMax, BeIOMpast HarboJiee MOAXOASIIYIO B 3aBUCUMOCTH OT
KOHKDEeTHOU CUTyaluy;

CPaBHHMBATH U YIIOPAAOUMBATL PAllMOHa/IbHbIE UKUC/Ia,

BBITIO/IHATE BBIUMC/IEHUA C pallUOHa/IbHBIMU UM C/IaMH, COUeTas YCTHbIE U ITMCbMEHHbIe HpI/IéMbI
BLI‘II/IC]'IEHI/Ii/JI, MpYMEHEeHHEe KaJ/IbKYJ/IATODAd,

WCII0/1b30BaTh MOHATUA U YMEHUs], CBsi3aHHbIe C NPOINOPLIMOHAIEHOCTEIO0 Be/IMUMH, IIPOL[eHTaMU, B X0Ze
pellleHrs] MaTeMaTH4eCKUX 3a/ja4 U 3a/lau U3 CMEXXHBIX [1peIMeTOB, BBIIIOIHATL HeC/IOKHbIe
MpakTU4yeckue pacyéTel.

JeiicTBUTEeTbHBIE YHC/TA

Bbin YVCKHUK HAy4YumcsA:

HCII0/Ib30BaTh HaUa/IbHbIe IpeCTaB/IeHUsa O MHO>KeCTBe Aef/iCTBI/ITEHbHBIX qHcesI;

OIreprupoBaTh MOHATHEM KBaJpPATHOI'O KOPHS, IIDUMEHATH €r0 B BBIYMC/IEHUAX.

Anredpanyeckue BbIpayKeHHs

BbinyckHUKHayuumcs:

OTepUPOBATh TIOHATHSIMH «TOXKAECTBO», «TOXK/ECTBEHHOEe Ipeobpa3oBaHute», pellaTh 3a/jauu,
cofeprkarye OyKBeHHBIe JaHHBIE; paboTaThb ¢ GpopMynamuy;

BBITIO/THATB MPe06pa30BaHust BLIDAXKEHUH, COZIEPIKAIUX CTETIEHH C L[eJIbIMU MTO0Ka3aTe/IssMU U KBaZipaTHbIe
KODHU;

BBITIOJTHSATB TOXK/eCTBEHHbIe TIpeo0pa30BaHUs PalJOHAIBHBIX BLIPa)KeHUI Ha OCHOBE TPaBUI AeHCTBUN
Ha/l MHOTOWIEHAMH U a/reOpanyecKUMu Jpo0sSMu;

BBITIOJ/IHATL PA3/I0’KeHHe MHOI'O4/IeHOB Ha MHOXXHUTEJ/IN.

YpaBHeHus

BbinycKHUK Hayuyumcs:

pelaTb OCHOBHBIE BH/IbI PAlIMOHATBHBIX YPABHEHUM C O/IHOM MlepeMeHHOM, CHCTeMBI IBYX YPaBHEHUM C
JIByMsI TIepeMeHHbIMU;

MOHWMAaTh YpaBHEHUE KaK BayKHEHILYI0 MaTeMaTHUYeCcKy0 MO/ielb J/isl ONMCAHUs U U3yUYeHUs
Pa3HO0Opa3HbIX peabHbIX CUTYAlMi, peliaTh TEKCTOBLIE 3a/laud airedpanueckuM MeTO/IoM;

TIPUMEHSITh rpauueckue ripeJCcTaB/IeHUs [ UCC/IeJlOBaHUs ypaBHEeHUM, NCC/IelOBaHUs U PeLLeHUs
CHCTeM ypaBHeHUH ¢ IByMs TlepeMeHHbIMU.

HepaBencrBa

BbinyckKHUK Hayyumcs:

TMOHWMAaThb U IIPUMEHATb TEPMHUHOJIOTUIO U CUMBOJIMKY, CBA3dHHbIE C OTHOIIE€HNEM HEDABEHCTBA,
CBOMCTBA UMC/IOBBIX HEepPaBeHCTB;

pelIaTh JIMHeliHbIe HepaBeHCTBA C OHOW TlepeMeHHOM 1 X CUCTeMbl; pelliaTb KBajlpaTHble HepaBeHCTBa
C OTopoii Ha rpauueckue rpesCTaBIeHUS.



OcHoBHbIe oHATHSA. YHC/I0BBIe PyHKIIMH

BbinycKHUK Hayuyumcs:

*  [IOHMMATb Y HCIIO/Ib30BaTh (DYHKLMOHAILHbIE [IOHATHS U A3BIK (TEPMUHLI, CHMBOJIHUECKHE
00603HaueHusN);

®  CTpOWUTh rpamKy 3/IeMeHTapHbBIX (PYHKIIUM; UCC/Iel0BaTh CBOMCTBA YMCIOBBIX (PYHKIMM Ha OCHOBE
W3y4eHusi MoBefieHrs1 MX TpauKoB;

° IMOHMMAaTh d)YHKL[I/II-O KdK BEDKHGﬁLH}H-O MaTeMaTUYeCKYH0 MO/JeJIb i OITMCaHuA IIPOLIeCCOB U SIBJIEHUH
OKpY’Karoljero M1upda, rMppuMeHATb Q)YHKHHOHaHbelﬁ SA3BIK [J1d OITKMCaHWA U UCCJIeJOBaHWA 3aBUCHMOCTEH
Mexnay (bHBI/II—IECKI/IMI/I Be/IMYHMHaAMMU.

OnucarenbHasA CTaTUCTUKA
BbinycKHUK Hayuumcs:

*  LCTOJB30BATh NMPOCTEHIIHE CTIOCOOBI TIPEICTABIEHNS U aHa/IM3a CTaTUCTUUECKUX JTaHHBIX.
CiyuaiiHble COOBITHA U BePOATHOCTH
BbINyCKHUK HAy4YHTCA

®*  HaXOJAWUTb OTHOCHUTE/LHYIO YaCTOTY M BEPOSATHOCTh C/TyUalHOTO COOBITHSI.
KomMb0uHaTopuka

*  BbINyCKHHUK HAYUMTCSI peliaTh KOMOMHATOPHBIE 3a/laul Ha HAXOXK/EHUE YUC/Ia 00BEKTOB U/TH
KOMOMHAI[IM.

Hal"JIH]I[Haﬂ reomerpus

BbinyckHUK Hayyumcsi:

®  pacrio3HaBaTh Ha UepTe)kaX, pUCYHKaxX, MOZIe/IsIX ¥ B OKPY’KaloIlleM MUpe TJIOCKKe U TIPOCTPaHCTBeHHbIe
reoMeTpuueckue GUrypsl;

*  pacrno3HaBaThb Pa3BEPTKU Ky0a, MPSIMOYTOJILHOTO Mapasiie/ienurieia, MpaBUIbHOW MUPaMUbI, [IUIUH/PA
1 KOHY(a;

®  CTPOUTb Pa3BEPTKHU Ky0a U MPSIMOYTOJILHOTO apasuiesienuriesia;

®  OmpefenATh M0 JIMHEHHBIM pa3MepaM pa3BEPTKU (UIYPHI JIMHEHHbIE Pa3Mepbl CaMOU (GHUTYpPhI U
HaobopoT;

®  BBIUMCIATH 0OBEM IPSMOYTOJILHOTO T1apasulesienuIesa.
I'eomeTpHueckue (pUrypsl

BbinyckHUK Hayyumcsi:

° MOJIb30BAThCA A3BIKOM I'eOMeTpHH [JIA OINMKMCaHWsA IIPEeJMETOB OKPY>KaloIlero Mupa U nx B3aMMHOI'O
PacCII0/IOKeHUsI;

®  pacrio3HaBaTh U M300pa’kaTh Ha UepTeXkax U pUCYHKaX reoMeTprueckre GUrypbl ¥ X KOHQUT'YpaLUY;

*  HaxOJAWTh 3HaUYeHUsl [JIMH JTUHEeNHBIX 371eMeHTOB (PUTyp U UX OTHOILEHUs], TPaZlyCHYIO Mepy yrioB oT 0°
no 180°, nmpuMeHsis oripeiesieHus, CBOMCTBA ¥ IPU3HAKK GUTYP U UX 3/IeMEHTOB, OTHOILIEHUS (pUryp
(paBeHCTBO, MOZ00OHMe, CHMMETPUH, TIOBOPOT, NapaJule/IbHbIN ITepeHocC);

®  OMepupoBaTh C HauaJbHBIMU TIOHATUSAMH TPUTOHOMETPUU U BBIMOJIHATD 3/IeMeHTapHbIe orlepaljiy Haj,
(yHKLUSIMU YIJIOB;

®  peliaTh 3a/jaud Ha [|0Ka3aTeabCTBO, ONMPasiCh Ha U3yueHHble CBONCTBA (PUI'YP U OTHOLLEHUN MeXIY
HUMMU U TIPUMEHSIST U3y4eHHbIe MeTO/Ibl 10Ka3aTe/bCTB,;

®  pellaTh HEC/IOXKHBIE 33[jaud Ha TTOCTPOeHUe, IPUMeHSIs1 OCHOBHBIE arOPUTMbI IOCTPOEHUS C TOMOILLBIO
LUDKY/IS U JTUHENKY;

®  peliaTh MPOCTeMIlIe MJIaHUMEeTPUUYeCKHe 3a/lau B POCTPaHCTBeE.

H3mepeHne reoMeTpuyecKux BeJIMYNH

Bbin YVCKHUK HAy4yumcsA:



*  JCHO/b30BaTh CBOKMCTBA U3MepeHUs [JJIH, IJIOLa/lel U yIJI0B IIPY PellleHnH 3a/layu Ha HaX0XKJeHne
JJIMHBI OTPe3Ka, AJUHbI OKPY)KHOCTH, [JIMHBI AYTU OKPY>KHOCTH, TPaJlyCHOU MephbI yIJia;

®  BBIUMCJIATH IUIOLA/IU TPEYro/IbHUKOB, IPIMOYI0/IbHUKOB, Ilapasl/ie/lorpaMMOB, TparleLjyii, Kpyros 1
CeKTOpOB;

®  BBIUMCJIATH JJIMHY OKPY>KHOCTH, JJIMHY OYTU OKPY>KHOCTU;

®  BBIUNCIATH JJIMHBI JIMHEHHBIX 3/1IeMEeHTOB (PUIyp U KX YIJIbl, UCIO/B3YS (POPMYJIbI [I/TUHBI OKPY>KHOCTH U
JJIMHBI [yTH OKPY>KHOCTH, (hOpPMY/JIbI TIoIazel Guryp;

*  pellaTh 33/lauM Ha [j0Ka3aTeabCTBO C UCIO/b30BaHUeM (popMyJ1 A/IMHBI OKPY’KHOCTU U JJIUHBI IYTU
OKPY’KHOCTH, (hOpMyI TToLaziedt puryp;

®  pelIaTh NIpaKTUYeCKUe 3a/jauy, CBsI3aHHbIE C HAXOXKJeHeM IreOMeTPUUeCKUX Be/IMUMH (UCIO/b3Ys IIpU
HeoOXOZMMOCTH CIIPaBOYHUKU W TEXHUUECKUe CPeJiCTBa).

Koopaunatsl
BbinyckHUK Hayyumcs:
®  BBIUMCJ/ATH JAJIMHY OTPe3Ka I10 KOOpJMHAaTaM ero KOHLOB; BLIUMC/IATh KOOPAWHATHI CepeIMHbI OTPe3Ka;

®  JCMO/b30BaTh KOOPAWHATHBIN MeTO/, /i/1s1 U3y4YeHHUsl CBOWCTB MPSIMBIX U OKPY>KHOCTEH.

CopepxaHue Kypca

«IIpakTHKO-0pHeHTHPOBaHHbIe 3ajjaHusa» OTpadoTka 3agau Ne 1-5 KVIM OI'D.

TabnuHoe U rpaduuecKoe MpeCTaBIeHNe JaHHbIX, UVIaH U CXeMa, U3B/IeUeHe Hy>KHOU nH(opManyu.
V3MeHUMBOCTH NIPU M3MepeHusix. Periarolijye rnpapuia. 3aKOHOMEPHOCTH B U3MEHUUBBIX BeJTMUKHAX.
Brruncnienus u mpeobpa3oBanue BesiurH. VccejoBaHre IPOCTEUIIIMX MaTeMaTUIeCKUX MOJesTei.

«BbIunc/ieHus 1 npeodpasoBanusi». OtpadoTka 3agau Ne 6 KM OI'D.
Heticmeust ¢ HaMypa/abHbIMU YUCAAMU

CnoxxeHue u BbIYMTdHKE, KOMIIOHEHThI C/IO>KeHHW W BbIUNTAHNSA, CBA3b MeX1y HUMH, HaX0X/eHHe CYMMBbI 1
Pa3HOCTH, U3MEHEHNE CyMMbI U PA3HOCTU INPU U3MEHEHWH KOMIIOHEHTOB CJ/IOKEHHWS Y BBIUMTAHUSA.

YMHOXXEHUE U [le/IeHHe, KOMIIOHEHTbI YMHOXEHUS U [Ie/IeHVs1, CBSI3b MEXK/Yy HUMH, YMHOXKEHHE U CI0XKEHUE B
CTONOUK, fie/ieHHe YTO/IKOM, TTPOBEpKa pe3y/IbTaTa C MOMOII[bIO MPUKUIKYU U 00paTHOTO I€HCTBUS.

Yucnoeble ébipaiceHust
YucsioBoe BhIpaXKeHHE U ero 3HaYeHHe, MOPS/0K BhITOIHEHUS IeHCTBUM.
Jpobu. O6bIKHOGeHHDbIe Opoou

Homnst, yacts, fpobHOe uncsio, fpobs. IpobHOe urc/o Kak pe3y/bTaT AesieHusi. [IpaBuibHbIe U HelTPaBUIbHbIE
Ipobu, cMeliaHHast Apo6b (CMeIIaHHOe YUCTIO0).

3anuck HaTypasbHOTO YMC/Ia B BU/e ApoOH C 3ajaHHBIM 3HaMeHaTesieM, ipeoOpa3oBaHye CMeLIaHHOW JpoOu B
HernpaBWIbHY Apobb 1 HA060POT.

IpuBenenve fpobeii K obiemMy 3HameHare 0. CpaBHeHHe OOBIKHOBEHHBIX Ipo6ei.

Crio)kKeHHe U BblUMTaHHe OOBIKHOBEHHBIX po0eil. YMHOKeHHe U Jie/ieHre 00bIKHOBEHHBIX IpOo0eit.
ApudmeTryeckue 1eCTBUS CO CMeIIaHHBIMU APOOSMH.

ApudpmeTrueckue JelCTBYS C JPOOHBIMU UUCTaMHU.

Cnocobbl payuoHaausayuu 8bIMUCAeHUL U UX NPUMeHeHUe NPU 8biNoAHeHUU delicmeutl.
Hecamuunble dpobu

ITpeobpa3oBaHue AecATUUHBIX po0Oeli B 00bIKHOBeHHBIe. CpaBHEHME eCITUYHBIX qpobeit. CrnoxkeHre U
BBIUMTAHUE JeCATUUHBIX Apobeii. OKpyT/ieHHe eCATUUHBIX Apobeli. YMHOKeHe U [ieJieHHe 1eCITHUHBIX
npobeit. IIpeobpazosarue 0bbikHOBeHHbBIX Opobetl 8 Oecsimuutble Opobu. KoHeuHble u beckoHeuHble decsimuyHble
dpobu.

Yucaa. PayuoHanbHble yucia



MHO’XeCTBO pallOHa/NbHBIX ynces. CpaBHeHHe paljMoHaIbHbIX unces. [JefcTBYS C paljoHaIbHBIMU
uncnamu. [Ipedcmasnetue payuoHaIbHOR20 Yucad decssmuyHoli Opobbio.

Jpo6HO-payuoHanbHble 8bIPAXMCEHUS

ITpeoGpa3oBaHue [poOHO-TMHEHHBIX BLIDAXKEHHUN: C/IOXKeHNe, YMHOXKeHHe, flesieHre. Aneedbpauueckas opoob.
CokpaujeHue aneebpauueckux opobeli. IIpusedeHue aneebpaudeckux opobeli kK obwemy 3HameHamento. [Jeticmaus
¢ aneebpauyeckumu OpodsmMu: cA0JiCeHUe, 8bIUUMAaHuUe, yMHOXMCeHue, OeleHue, 8036edeHUe 8 CneneHb.

«delicTBUTeIbHBIE ynCIa». OTpaboTka 3azau Ne 7 KM OT'3.
PayuonanbHble yucna

W306parkeHue umces Ha YHUCI0BOH (KOOpAMHATHOM) NpsiMoii. CpaBHeHue urcern. Moysib urciia, reoMeTpudecKast
WHTepIrpeTanys MoAyJis urcia. JJefCTBYS C TIOI0XKUTE/TbHBIMY U OTPULIATe/IbHBIMU YKC/IaMU. MHOXeCTBO 1ieJTbIX
UKCeJt.

Koopounama mouku

OCHOBHEIe TIOHATHSI, KOOPOUHAMHBIL Ay4, paccmosiHue mexcdy moukamu. KoopouHambl mouku.
Hppayuonanbhbie yucaa

IMousiTHe MppaloHaabHOTO yKciia. Pacrio3HaBaHue ppaLMOHAIBHBIX YHCe)T.

MHoscecmeo delicmeumenbHbIX uucen.

«ITpeodpa3zoBaHue ajiredpanyecKux BbIpakeHui». OTpaboTka 3a7au Ne 8 KIM OI'D
Hppayuonanbubie yucna

IMoHsITHE UPPAIMOHAIBHOTO YKC/Ia. Pacmio3HaBaHue ppalMOHaTBHBIX yncesl. [IpuMeph J0Ka3aTe/bCTB B
anrebpe. [elicmeus ¢ uppayuoHaIbHbIMU YUCAAMU: YMHOXCeHue, OeaeHue, 6036edeHue 8 CmeneHb.

MHodicecmeo OelicmgumeibHbIX uuces.

«YpaBHeHHs U HepaBeHCTBa». OtpaboTka 3agau Ne 9 KM OI'D.

Pagencmea

UucnoBoe paBeHCTBO. CBOMCTBA UMC/IOBBIX PaBeHCTB. PaBeHCTBO C riepeMeHHOM.
Ypaenenus

IToHsTHe ypaBHEHHsI M KOPHS ypaBHeHUs. [IpedcmaesneHue o pagHocuibHocmu ypasHetutil. Obaacmb onpedeneHust
ypasHeHus (0baacmb 00NyCMUMbIX 3HAUeHUl nepemMeHHOl).

JluHetiHoe ypagHeHUe U e20 KOpHU

Pelienue TMHENHBIX ypaBHeHU. JIuHeliHoe ypagHeHue ¢ napamempom. Konuuecmeo kopHeil auHeliHO20
ypagHeHus1. PeuwieHue AuHeliHbIX Ypa8HeHuUll ¢ napamempom.

Keadpammoe ypagHeHue u ezo KopHu

KgagpartHbie ypaBHeHus1. HerosiHble KBaJjpaTHbIe YpaBHeHHs1. JJUCKPUMHUHAHT KBa[paTHOrO ypaBHeHUs. Popmyia
KOpHel KBajipaTHOTO ypaBHeHust. Teopema Buema. Teopema, obpamuas meopeme Buema. PeliieHrie KBafipaTHBIX
YpaBHEHUI: UCTI0/b30BaHKe (GOPMYJIbI U1 HAXOXKeHUsT KOPHEH, epaguueckull Memoo peweHusl, pa3a0diceHue Ha
MHOJCUMenu, no0bop KopHell ¢ ucnonb3oeaHuem meopembl Buema. Koauuecmeo kopHeli Kea0pamHoz20 ypagHeHus
8 3a8UCUMOCMU om e20 QUCKpUMUHaHmMa. bukeadpamHble ypasHeHusl. YpasHeHUsl, CBOOUMble K AUHElHbIM U
keadpamHbiM. KeadpamHble ypasHeHusi ¢ napamempom.

Jpo6HO-payuoHabHble ypaeHeHus
PelieHre NpoCcTeHMX APOOHO-TMHEHHBIX YpaBHeHU. PelueHue OpoOHO-payUOHAAbHBIX ypa8HeHULl.

Memoob! peuieHus ypasHeHuli: MemoObl pa8HOCUbHBIX NPeobpazoeaHuli, Memoo 3amMeHbl nepeMeHHOl,
epacpuueckuti memod. Hcnonb3zosaHue ceoticme hyHKYuil npu pewleHuU ypagHeHull.

/ Ax=a JAx=/gx
IIpocmetiwue uppayuoHanbHble ypasHeHus 8uda , "" JQ‘{ .
XL'I‘

«BeposaTHoCcTh co0bITHII» OTpaboTKa 3azau Ne 10 KM OI'3.

YpasHeHus euda “* a .¥YpasHeHus e yenbix yucaax.

Cayuaiinbie cobbimus



CryuaiiHble OIBIThI (3KCTIEPUMEHTHI), 37IEMeHTapHbIe CyJaiiHble cOObITHS (MCXO0/1b1). BeposiTHOCTH
37IeMeHTapHBIX COObITHI. COOBITHS B CJTyYalHBIX SKCTIEPIMEHTAaX U 0/1aronpUsTCTBYIOIIYE 37IeMeHTapHbIe
CoOBITHSA. BeposATHOCTH CTyYaliHBIX COObITHEH. OMBITHI C PABHOBO3MOXKHBIMH 3/IEMEHTAaPHBIMU COOBITUAMH.
Kraccruueckrie BepOSITHOCTHBIE OIBITHI C UCTI0/Ib30BaHUEM MOHET, KyOUKOB.

«@yHknuu 1 rpaduku». OTpaboTtka 3a7au Ne 11 KM OI'D.
Dyukyuu
Houamue ¢pynkyuu

[lekapTOBBI KOOpAMHATHI Ha M7I0cKOCTU. DopMUpoBaHUe Mpe/CTaBAeHui 0 MeTarpeAMeTHOM MOHSATUN
«KOoOpAMHATED». Croco0bI 3ajaHnst QYHKIMNA: aHATATHUYeCKUH, rpaduueckuid, Tabmmunbii. I'paduk GpyHKOMN.
[Tpumepsl pyHKLIMH, M0/TydyaeMbIX B ITPOL[ECCe UCC/IeI0BaHUS Pa3/IMUYHbIX PeabHbIX MTPOLIECCOB U PeLleHHUs
3aziau. 3HaueHue GyHKpY B Touke. CBOMCTBA QYHKLMI: 006/1aCTh OTpe/ie/ieHus], MHOXXeCTBO 3HaUeHUH, HyJH,
TIPOMEXXYTKH 3HAaKOTIOCTOSTHCTBA, UeNnHOCHb/HeuemHoCmb, TIPOMEXKYTKH BO3pacTaHus U yObIBaHWS, HanboJbliee
Y HauMeHblIllee 3HaueHus. MccnenoBanue GyHKIMY 110 ee rpaduKy.

JuHetinas ¢pyHkyus

CgoiicTBa U rpaduk JuHelHOW QyHKLMU. YT10BOM Ko3¢duLeHT npsiMoid. PacrionoxxeHue rpaduvka muHelHON
(YHKIMY B 3aBCUMOCTH OT ee yTI0BOro Ko3ddurenTa u ceodoHoro wieHa. HaxoowcdeHue koagguyuenmos
JUHeliHOU (pyHKYUU NO 3d0aHHbIM YCA08USIM: NPOX0XcOeHuUe NpsiMoll Uepe3 08e MOUKU C 3a0aHHbIMU
KoopOuHamamu, npoxoxcoeHue Npsmoti uepe3 OAHHYIO MOUKY U NApaneabHoll O0aHHOU nNpsmMoU.

Keaopamuunas ¢pyHkyus

CaoticTBa ¥ rpaduK KBagpaTHuHOM yHKIMY (r1apaboa). ITocmpoeHue epacuxa keadpamuuHoll hyHKyuu no
moukam

O6pamnas nponopyUoHAIbLHOCHb

y=K o k. _k
o Xy =Y =
CaoiicTBa (GyHKLUU x x . T'vnepbona.
«IMocnegoBarensHOCTH M Iporpeccun» OTtpaboTtka 3amay Ne 12 KM OI'D. (1 yac).
ITocnedosamenbHocmu u npozpeccuu

YucsioBast moc/iejoBaTebHOCTh. [IprMeph! UMC/IOBBIX MT0CTei0BaTebHOCTeH. beckoHeuHbIe
TMOC/Ie/[0BAaTeNLHOCTH. ApU(MeTHUeCKas POTPeCcCHs U ee CBOMCTBa. ['eomeTpuueckas nporpeccusi. @opmyna
0061ye20 uneHa u CymMmbl 1 nepsblX UneHo8 apugpmemuueckoll U 2eomempuueckoli npoepeccuil

«YucoBbie ¥ OyKBeHHbIe BhIpakeHHsa». OTpaboTka 3azau Ne 13 KM OI'3.

Yucsnoeble u GykeeHHble 8bIPANCEHUS

BripaxkeHue c nepeMeHHON. 3HaueHue BbipakeHus1. [1ofcTaHOBKa BbIpayKeHUI BMECTO TlepeMeHHbIX.
IJenvle ebipadiceHus

CrerneHb C HaTypa/JbHBIM ITOKa3aTesieM U ee cBOWCTBa. [Ipeobpa3oBaHyist BEIPa’KEHHH, CO/lepKall[X CTeNeHH C
HaTypaJIbHbIM I10Ka3aTeseM.

OpHousneH, MHorowieH. [leiicTBUS C O/HOU/IeHaMH U MHOTOUJIeHaMU (C/I0)KeHHe, BhIUMTaHUe, YMHOKEHUe).
dopMysibl COKpallleHHOTO YMHO)KEHHUs: Pa3HOCTh KBaZlpaToB, KBaZipaT CyMMBbI U Pa3HOCTU. PasnoxeHre
MHOTOU/IeHa Ha MHOKUTETU: BbIHECEHHE 00IIero MHOXKUTEIS 3a CKOOKH, TPYIIIUPOBKA, MpUMeHeHue GopMyT
COKpallleHHOI0 YMHO)KeHHs1. KBaipaTHBIN TpexusieH, pa3/ioykeHue KBa/paTHOrO Tpexy/ieHa Ha MHOXKUTEJIH.

«IIpakTHueckue pacuers! no popmysam» Orpaborka 3azau Ne 14 KUM OI'D
BripaskeHue c nepeMeHHOM. 3HaueHUe BbIpakeHust. [TofcTaHOBKA BbIpa)KeHUI BMECTO NlepeMeHHBIX.
IJenbte ebipasiceHus

CrerneHb C HaTypa/JbHBIM TTOKa3aTesieM U ee cBocTBa. [Ipeobpa3oBaHyist BRIPa’KEHHH, CO/lepyKall[X CTeNeHH C
HaTypaJIbHbIM I10Ka3aTeseM.

OpHousneH, MHorowieH. [leiicTBUS C OHOU/IeHaMU U MHOTOUJIeHaMU (C/I0)KeHHe, BhIUMTaHUe, YMHOKEHUe).
DopMysibl COKpaL}eHHOT0 YMHOXKEHHSI.

«Cucremb1 HepaBeHcTB». OTpaboTKa 3a7au Ne 15 KM OT'3.



Cucmembl HepaeeHcme

CucTeMbl HepaBeHCTB C OZHOM MepeMeHHOMU. PellieHre cCUCTeM HepaBeHCTB C OJJHOW TiepeMeHHOI:
JIMHEWHBIX, KBAOpamHbix. V1300pakeHre pelieH sl CUCTeMbl HEPAaBEHCTB Ha YHMC/IOBOM MPSMOK. 3amuch pelieHust
CUCTeMbI HEPABEHCTB.

«I"eomerpuueckue purypsl. Yribi». Otpabotka 3azau Ne 16 KM OI'D.

Beauuunbl

Benvuuna yria. I'pasycHas mepa yria.

Tpeyz0/1bHUK

CaolicTBa paBHOOE/IPEHHOT0 TPEYrobHUKA. BHeIIHWI yro/ TpeyroibHuKa. CyMMa yIjioB TPeyro/bHUKA
«['eomerpuueckue ¢purypsl. Janabl». Otpabotka 3agau Ne 17 KUM OI'D

duzypbl 8 zeoMempuu u 6 OKpyMcaroujem mupe

I'eomeTpuueckas ¢urypa. BHyTpeHHss, BHEIIIHsAA 00/1aCTH (GUTypBI, TpaHuUIia. JIMHUK 1 06/1aCTH Ha T/IOCKOCTH.
Brimyksias v HeBbITyKiast GUryphbl. [1nockast 1 Hertockast purypsl. [ToHsiTHe BennuuHbL. [mvHa. M3MepeHne
JnvHBL. EWHWLIBI U3MepeHus [TUHbI

Brigenerue cBoiicTB 00bekTOB. POpMUPOBaHME MPe/CTaBIeHUI 0 MeTarpeAMeTHOM MOHATUN «(burypa». Touka,
OTpe30K, MpsiMasi, /Iy, JIoMaHasl, TJIOCKOCTb, yroJI, OMCCeKTprCa yIia v ee CBOMCTBA, BUZbI YIJIOB,
MHOIOYTOJIbHUKH, OKPY>KHOCTb U KpYT.

OceBasi cumMeTpusi reoMeTpudeckux ¢uryp. LleHTpasbHass CHMMETPHs TeOMeTpUYeCcKUX GUryp.
«IInomaas MHOrOyrosibHUKa». OTpabotka 3azau Ne 18 KM OI'D
H3mepeHus u ebruucieHus

IMnoujagu. ®opMyJibl MJIOMIAAN TPEYro/IbHUKA, [apasulesiorpaMMa U ero YacTHBIX BU/IOB, TpareLuy, hopMy/ia
I'epona, ¢popMyJia MIOL[AIN BBITYK/IOTO YeThIPeXYTOIbHIKA, (POPMYJIBI AJTMHBI OKPYKHOCTH U TUIOIIAN KpyTa

«3mepenus u Bbrunc/ienus». Otpabotka 3agau Ne 19 KM OI'D.
H3mepeHus u eblyucaeHus

[Tnoujagu. ®opMyJibl IJIOMIAAN TPEYTOIbHUKA, TIapasIie/iorpaMMa M ero YaCTHBIX BUIOB, TpareLud, popMy/ia
TJI0IIAU BBITIYKJIOTO YeThIpeXyTo/ibHUKa, QOPMYJIbI IJIMHBI OKPY>KHOCTH U TUTOLaAX Kpyra. [lnoiaab
NpaBUJIbHOI'O MHOT'OYT'OJIbHUKA.

Teopema IMTudaropa. TpuroHomMeTpruecKre COOTHOIIIEHHUs B TIPMOYTO/IbHOM TPeyToJIbHHKE.
TpuroHomerprueckue QyHKLNH yTIIa.

«Teopernueckue acekTb». OTpaboTtka 3aga4y Ne 20 KUM OI'3.

TeopeTHyeckue acrieKThbl, TEOPEMBI, aKCUOMBI, OTpeZiesieHus], (POpMYJIibl, IEMMBI.



TemaTrnueckoe MIAHUPOBaHHe Kypca

No Tema 3aHATUA OcHOBHbIe BU/IBI [IeSITe/IbHOCTH YUalluXCs Kon-Bo Hara
4yacoB
n/m | (Ne 3aganus B KUM)
1 Briuncnenus u BoimonssttoT apudmMeTrHueckye 1eHCTBHS C Pal[iOHATbHBIMU 1 9.09
ripeobpasoBanus (6 YKMC/IaMU, BBIUKC/ISIOT 3HAUeHHs1 UMCIOBBIX BbIDAKEHUM,
3aganve KNIM) repexo/isiT OT OJHOM (OpPMBI 3aIucH Ynciia K Jpyrou
[HeiicTBUTE/IbHBIE M306pakaroT urc/ia TOUKaMy Ha KOOPZAWHATHOU TIPSIMOH,
yucia (7) CpaBHHUBAIOT JeHCTBUTE/IbHbIE UKCIIa, BBIMOIHAOT BbIYUC/IEHNS
1 ipeoOpa30BaHMsl, BHITIOHSIOT IPUKUAKY pe3y/IbTaTa
BBIUMC/IEHUM.
2 [Tpeo6pa3oBanus BBIMOTHSIOT BBIUKUCIEHUS U TPeoOpa30BaHus apUPMeTHUeCKUX 1 23.09
anreOpanyuecKux BbIpa)KeHUH, IPUMEHSIIOT CBOMCTBa apupMeTHUeCcKuX
BbIpakeHUH (8) KBaJIpaTHBIX KOPHEH /7151 MpeoOpa30BaHuUsT BBIPAKEeHUIH
YpaBHeHUA U Pemaror nvHeliHble U KBa/ipaTHble ypaBHEHUs C OJHON
HepaBeHCTBa (9) repeMeHHOM, HepaBeHCTBa C OZHOM epeMeHHON U UX CUCTeMbI
3 OyHKLWU U TpadyKu CTpOoSAT U unTaroT TpadMKu pa3IMuHbIA GYHKLWH, YATAIOT 1 07.10
(11) rpaduky (GyHKIUH, OMKCHIBAIOT C TIOMOIIBIO (PYHKITUI
pa3nuuHbIe 3aBUCUMOCTU MeXXy BeTMUMHAMU, UHTEPIIPETUPYIOT
Hucnoseie 1 rpadKu 3aBUCUMOCTeN
OyKBEHHBIE
BbIpakeHus (13) BeimonHsroT nipeobpa3oBaHys anreOpanyecKux BbIPaKeHHH,
HaXOJT 3HauUeHWst OYKBEeHHBIX BHIPA)KEHUI, OCYILIeCTBJISIS
HEeoOXO/IMMbIe TIO/ICTAHOBKH
4 [TpakTnueckue OCyIIeCcTB/ISIFOT pacyeThl 10 (hOpMYyJiaM, BEIPaXKAIOT 1 21.10
pacueTsl 10 ¢popMy/aM | 3aBUCUMOCTH MEXIY BeTMYMHAMH, BLIUUC/ISIOT 3HAUEHUsI
(14) YMCJIOBBIX BhIPa)KeHUH
[IpakTuKoO- BBIMOTHSIOT BBIYUCIEHUS U TPeoOpa30BaHuUs, OCYIIECTB/ISIOT
OpUEHTHPOBaHHbIe MpakTUYeCcKUe pacueThl, CTPOSAT U UCC/IeyIOT MaTeMaThuecKue
3aganus (1-5) MO/IeJTH, UCTI0/B3YIOT MPUOOpeTeHHbIe 3HAHUS U YMEHUS B
NpaKTUYeCKOH JleATeIbHOCTH
5 I'eomeTpuueckue BbInosHsieT feiicTBUS C reOMeTPUUECKUMU (PUIypaMHy, pellaroT 1 18.11
¢urypsl. Yrisl (16) NI/IaHMMeTpUYecKye 3alaui Ha HaX0K/eHre reoMeTpUUecKux
BeJIMUMH (YTJIOB)
I'eomeTpuueckue
¢urypsl. Jnunst (17) PacriosHaroT reoMeTpuueckue GUryphl Ha MJI0CKOCTH,
Pa3IMUal0T UX B3aUMHOE TI0JI0>KeHUe, n300pakaroT
reoMeTpuyeckue (GUryphl, pelaroT IylaHUMeTpUuecKue 3aaun
Ha HaxOo)K/leHue reoOMeTpUYeCKUX BeJWYMH (JI/IUH, YIJIOB)
6 [Tnowazns PacriosHaroT reoMeTpuueckue GUryphl Ha MJIOCKOCTH, PeLlarT 1 02.12

MHOToyrosibHUKa (18)

W3mepenus u
BbIunciieHus (19)

IJIaHUMeTpHUecKre 3a/laud Ha HaXoxKJjeHHe TeoMeTpHUUecKUx
Be/IMUMH (TI7I01a/ieil), OCYILeCTB/ISIFOT pacyeTsl 110 (popMyaam

Onpeie/isitOT KOOPAWUHATBI TOUYKU IIOCKOCTH, TPOBOASAT
orepaLy HaJj BeKTOpaMy, BbIUMC/ISIIOT JJIMHY U KOODUHATbI
BEKTOPA, YToJI MeX/ly BeKTOPaMH, CUHYC, KOCUHYC U TaHT€HC
yria




(10) pacueTtax

[MTocnepoBarenbHocTH | Pacrio3naroT apudmMeTryeckre v TeoMeTpHUeCcKrie TIPOrpeccu,
u niporpeccuu (12) PEIIaloT 3a/]auul C IpuMeHeHreM (GopMyJIbl 00IIIero ujeHa u
CYMMBbI HECKOJIbKUX UIeHOB TIPOTPeCcCri

TeopeTtuueckue [TpoBoAAT mOKa3aTesbHbIE PACCYKAEeHUs], OLIeHUBAOT 16.12
acriekTsI (20) JIOTUYECKYI0 TIPaBWILHOCTh PAaCCy>K€HUH, pacTio3HAOT
OLIMOOYHbIE 3aK/TFOUEHMUS
CucreMbl HepaBEHCTB
(15) Pemiarot ypaBHeHusl, HepaBeHCTBA U UX CUCTEMEI,
BepositHoCTh coObITHI | HaxozsT BepOATHOCTb C/TyYalHBIX COOBITHI B MPOCTEHIIINX 24.12

Htoro

Jluteparypa

1. W.B. fujenko, C.A.IllectakoB. CoopaMK OI'D 2024: «TuroBbie TeCTOBbIe 3a[JaHUs» OT

pa3pabotunkoB ®UIIA. N3a. «OKk3amen», M.2024;
2. OTkpoIThIN OaHK 3afanuit PUIIN;

3. [MTocobus mKonbHBIe 10 TIoAroToBKe K OI'D 1o anrebpe v reoMeTpu.

Caiitsl gy noarotoBku K OI'D u EI'D o maTemMatuke

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcus
http://alexlarin.net - pa3nuuHble MaTepuasIbl /i MOATOTOBKU
http://www.egetrener.ru - BUieOypoKu
http://www.mathege.ru - oTKpbITBIi OaHK 3a/jaHNI
http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf - TToarotoBka k C3
http://alexlarin.net/ege/2010/C4agk.pdf - TToaroroeka k C4
http://alexlarin.net/ege/2010/c1c3sta.pdf - 3aganus C1, C3
http://vkontakte.ru/app1841458 - mpunokenue BKoHTakTe - oTpaboTka yactu B
http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek - Maremaruueckoe coo0b1iecTBo.

http://www.mathnet.spb.ru/texts.htm meToueckrie MaTepyabl.




Jluteparypa

4. W.B. fujenko, C.A.IllectakoB. CoopHMK OI'D 2022: «THoBble TeCTOBbIE 3a[JaHUs» OT
paspabotunkoB OUITN. N3a. «Ok3amen», M.2022;

5. OTKpbIThIN OaHK 3asanuit PUIIH;

6. [Mocobus mKosbHBIe 110 TIoAroToBKe K OI'D 1o anrebpe v reoMeTpu.



