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IMosicuuTeILHASA 3aIIMCKA.

Pabouas nmporpamma pa3paboraHsl B COOTBETCTBUU ¢ IIpumepHoi mporpamMmoii cpeHero
(momHoro) oOpa3oBaHusi 1O MaTremaTuke (0a30BBI ypOBEHB), € Yy4eTOM TpeOOBaHUI
(denepanbHOro rocyJapCcTBEHHOIO 0Opa30BaTENBbHOIO CTaHJapra oO0liero oOpa3oBaHUS M Ha
OCHOBE aBTOPCKUX Mporpamm JuHuu Mopakosuu A. I'. u CmupaoBoit .M.

KanennapHo-reMaTnyecKuii IJIaH OPHEHTHPOBAH HA HCNOJIb30BaHUE YUeOHUKOB:

1. MopnkoBuu A. I'., CemenoB I1.B. Anrebpa u Hagana maremarnyeckoro anainuza 10
kinacc (0a3oBblid u yriyOneHHenid ypoBeHb) / A. I'. Mopakosuu, [1.B. CemenoB. — M.:
Mmuemo3suHa, 2019,

2. MopnkoBuu A. I'., Cemenos I1.B. Anrebpa n Havana matemarndeckoro aHamuza 11
kinacc (6a3oBblii u yrimyOneHHend ypoBenb) / A. I'. Mopakosuu, I1.B. CemenoB. — M.:
Muemo3zuHa, 2019.

3. .M. Cmupnosa, B.A. CmupnoB I'eomerpus 10-11 knaccel. ba3oBslii ypoBenb. — M.:
bunowm. 2020

I'naBHO#l 1ebI0 IKOJILHOIO O00Pa30BaHUA SBIIACTCS pa3BUTHE peOEHKa Kak
KOMIIETEHTHOH JINYHOCTU IIyTEM BKJIFOUEHHS €r0 B pa3IMYHbIe BUJIbI LIEHHOCTHON 4eJI0BEYECKOM
NesTeTbHOCTH: ydeba, TO3HaHUS, KOMMYHHUKAIM, MNpopeCCHOHATBHO-TPYIOBOKH BBIOOD,
JMYHOCTHOE CaMOPa3BUTHUE, LIEHHOCTHbIE OPUEHTALIUH, TIOUCK CMBICIIOB XHU3HeaesaTenpHocTH. C
ATUX MO3ULUN 00y4YE€HHE pacCMaTpUBAETCSl KaK IPOLIECC OBJIAJEHUS HE TOJIBKO OIpPENIEICHHON
CYMMOW 3HaHUM M CHCTEMOH COOTBETCTBYIOIIMX YMEHHUH M HaBBIKOB, HO M Kak IHpolecc
OBJIAJICHUS] KOMIIETEHLIUAMU. DTO OMPEICINUIIO eI 00y4eHHsI MAaTeMATHKH:

e hopMUpOBaHMe TPEACTABJEHMII O MaTeMaTHKe KaK YHMBEPCAJIbHOM SI3bIKE€ HAYKH,
CpeACTBE MOJECIMPOBAHMS ABJICHUI U NMPOLIECCOB, 00 UIESIX U METOJJaX MaTeMaTHKH;

® pa3BHUTHE JIOTHYECKOT0 MBIILLUIEHHUS, IIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYNbTYpPbl, KpHTUHUHOCTH MBIIIJIEHHS HA YPOBHE, HEOOXO0AUMOM AJis Oy ayieit
npodecCHOHATBHOM 1eATENTbHOCTH, a TAKXKE MOCJIEAYIONIero 00yueH sl B BBICIIEH LIKOJIE;

e OBJIaJleHHE MATEeMATHYeCKMMH 3HAHMAMH M YMEHHMSAMH, HEOOXOIUMBIMH B
MOBCE/IHEBHOM XKU3HU, JUI U3YUEHUS LIKOJIbHBIX €CTECTBEHHOHAYUHBIX JUCIUIUIMH Ha 0a30BOM
YpOBHE, s TMOJNy4eHUs oOpa3oBaHMs B oOOJacTsIX, He TpeOyoIMX YyriayOneHHOH
MaTeMaTU4eCKOM MOJATrOTOBKH;

e BOCNIMTAHUE CPEJICTBAMM MAaTEMAaTUKHU KYJIbTYPbl JIMYHOCTH, MOHMUMAHUS 3HAYMMOCTHU
MaTeMaTHKH Ul Hay4YHO-TEXHHYECKOTro IpOorpecca, OTHOIIEHUS K MaTeMaThKe Kak K 4acTu
o0lIeyesIoBeUecKoil KyJNbTypbl 4Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUS MaTeMaTHKW,
HBOJIIOLMEN MaTEMAaTUYECKUX UJEH.

Ha ocnoBanun TtpeOoBanuii denepaibHOro TOCYJApPCTBEHHOIO 00pa30BaTEIbLHOTO
CTaHJapTa B COJCPKAHUU KaJICHIApPHO-TEMaTHUYECKOr0 IUIAHUPOBAHUS IPEAINoaracTcs
pealn30BaTh aKTyaJbHbIE B  HACTOsIIlee BpeMS KOMIIETEHTHOCTHBIM, JMYHOCTHO -
OpPUEHTHPOBAHHBIH, NEATEIBHOCTHBII MMOIX0Ibl, KOTOPBIE OMPEEIISAIOT 3a/1a4H 00yYeHH s :

® CHICTEMAaTHU3allMsl CBEIEHUH O YMCIIaX; N3Y4YE€HHE HOBBIX BUJIOB UYHCIIOBBIX BHIPAKEHUHN U
dopMyn; COBEpIICHCTBOBAHME MPAKTUYECKUX HABBIKOB W  BBIYUCIUTENBHOM KYJIBTYpBI,
pacliupeHre U COBEpILEHCTBOBaHHE alredpanyeckoro ammapara, CcQOpMHPOBAHHOTO B
OCHOBHOMH IIIKOJIE, M €r0 MPUMEHEHHUE K PeIICHUIO MaTeMaTHYECKUX U HEMaTeMaTUYeCKHX 3a/1ay;

® pacIIMpeHHe U cucTeMaTH3alus OOIIMX CBEIEHUH O (YHKIMSX, MONOJHEHHE Kilacca
U3ydaeMbIX (DYHKIMHA, WILTIOCTPAIHS ITUPOTH TPUMEHEHUST GYHKIUN JJIs1 OTIMCAHUS U N3YUEHUS
peabHBIX 3aBUCUMOCTEM;



® U3YYECHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMHPOBAHUE YMEHHS HPUMEHSTDH
NOJIy4YEeHHBIE 3HAHUS JUIsl PeLeHHs IPAKTUYEeCKHX 3a/1a4;

® pa3BUTHE TPEACTABICHUNH O BEPOATHOCTHO-CTATHUCTHYECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaloIlleM MHpE, COBEPIICHCTBOBAHME HHTEUIEKTYalbHbIX M DPEUYEBBIX YMEHUIl IyTemM
o0oraieHus: MaTeMaTH4EeCKOI' 0 sI3bIKa, Pa3BUTUS JIOTHYECKOTO MBIIIIICHHUS;

® 3HAKOMCTBO C OCHOBHBIMHU H/IESIMU M METOJJaMH MaTEeMaTHYECKOT0 aHAIIN3A.

I enmn.

Hzyuenue mamemamuku 6 cmapwien wikoie HA 0A30860M YPO6HE HANPAGIEHO Ha
docmudiceHue credyumux yeel.

e ¢opmMupoBaHHe NpeACTABJEHUH O MAaTeMaTHKEe KaK YHHBEPCAJILHOM S3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHHUS BJICHHUI U MPOLIECCOB, 00 HJIEAX U METOJIaX MAaTEeMaTHKH;

e pa3BUTHe JIOTHUYECKOTO  MBILUUIEHHUsS, IMPOCTPAHCTBEHHOIO  BOOOpakeHUs,
QITOPUTMUYECKON KYJIbTYpHl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOTUMOM ISt
oOyueHMsT B BBICIIEH IIKOJE IO COOTBETCTBYIOIEH CHELMAIbHOCTH, B Oyaylien
poeCCUOHAIBHON e TEIHLHOCTH;

® OBJIAJlcHMe MaTeMAaTH4YeCKMMH 3HAHUSIMM W YMEHHMSAMH, HEOOXOIMMBIMU B
IIOBCEHEBHOM KM3HHU, JUI1 U3YUYEHUS LIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCLHUIUIMH Ha 6a30BOM
yYpOBHE, JJs IojlyuyeHuss oOpa3oBaHusi B oO0jacTsX, He TpeOyrouux YriyOaeHHOU
MaTeMaTHYeCKOM MO OTOBKH;

® BOCHUTAHHME CPEICTBAMH MAaTEMaTHUKH KyJIbTYpbl JIMYHOCTH: OTHOIICHUS K
MaTeMaTHKe KaK 4YacTH OOLIeYeIOBEUYECKOW KyJIbTYpbl: 3HAKOMCTBO C MCTOpPHEH pa3BUTHSA
MaTeMaTHKH, HBOJIOIUEH MaTeMaTHYECKUX HWICW, MOHMMAHUS 3HAYMMOCTH MAaTEeMaTHUKH IS
00I11eCTBEHHOI'0 Iporpecca.

Cormacno ®@enepasibHOMy 0a3uCHOMY ydeOHOMY TIUIaHYy JUisi  00pa3oBaTENbHBIX
yupexaenuit Poccuiickoit @enepanuu Juist 0043aTeNbHOTO M3Y4YEHUs MaTeMaTHKU Ha JTare
OCHOBHOTO 0011ero 00pa3oBaHusi OTBOAUTCS HE MeHee 280 4acoB U3 pacdera 4 yaca B HEJEIIO.
[Tpu »TOM mpeamonaraercs MOCTpOEHHE Kypca B (opMe MOocIel0BaTeIbHOCTH TEMaTHUECKUX
OJIOKOB C YepeI0BaHNEM MaTepralia 1o anredpe, aHaau3y, IUCKPETHON MaTeMaTHKe, TE€OMETPHUH.

ITporpamma paccuntana Ha 272 y4yeOHBIX daca.

OO01e yyeOHble yMeHHsl, HABBIKU U CIIOCOOBI 1eATETbHOCTH.

B xone ocBoeHus conepkaHHs MaTeMaTHYECKOro O0O0pa3oBaHMs y4allldecsl OBJIa/I€BAIOT
pa3Hoo0pa3HBIMU CIIOCOOAMU JICATEIEHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

® TIOCTPOEHHUS M HUCCIEIOBaHMS MaTEMAaTUYECKUX MOJeNell A ONUCaHWSA U PeLIeHUs
NPUKIIAJHBIX 33/1a4, 33]]a4 U3 CMEXHBIX JTUCIUIUINH;

® BEHIMOJIHEHUSI U CaMOCTOSITEIIHHOTO COCTaBJICHUS aNTOPUTMHYECKUX TPEANACAHUHA |
UHCTPYKLIMHA Ha MaTreMaTHMYeCKOM MaTepuaye; BBIIOJIHEHUS pPAcyeTOB MPAaKTUYECKOTO
XapakTepa; HCIOJIb30BAHUS MaTeMaTHYecKnX (OpMylT M CaMOCTOSITEIBHOTO COCTaBJICHUS
(dopMyn Ha OCHOBE 00O0OIIIEHHUS YACTHBIX CIIy4aeB M SKCIIEPUMEHTA;

®  CaMOCTOSITENIbHOM paboThl C MCTOYHMKAMU UHPOpManuu, OOOOUIeHUs U
CHCTEeMaTH3aIMX TIOJTYICHHOW WHPOPMAIINN, HHTETPHUPOBAHUS €€ B TMYHBIN OITBIT;

® TPOBENEHUS JO0Ka3aTeNIbHBIX PACCYXAECHUH, JIOTHYeCKOr0 OOOCHOBAHHUS BBIBOJIOB,
pa3NuYeHUsT JOKa3aHHBIX W HEJAOKa3aHHBIX  YTBEPKIEHHWH, apryMEHTHPOBAHHBIX W
HMOILMOHAIBHO YOEAUTENbHBIX CYXKJICHHIA;

® CaMOCTOSITENIbHOW M KOJUIGKTHBHOM JEATENBHOCTH, BKIFOYCHHS CBOMX PE3YJbTaTOB B
pe3yabTaThl PadOTHI TPYIIBI, COOTHECEHHWE CBOETO MHEHHS C MHEHHEM JIPYTUX YYaCTHHKOB
y4eOHOT0 KOJUIEKTUBA 1 MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.

Cucrtema ypoKOB yCIIOBHA, HO BCE )K€ BBIJICISIOTCS CIICAYIONINE BU/IbL:

Ypok-nekuusi. [IpennonaratoTcst COBMECTHBIE YCHUJIMS YUYUTENIS W YYEHHKOB JJIs
pemieHust o0mel MmpoOJIeMHON TMMO3HABaTeIbHOW 3amadn. Ha TakoM ypoke HCIOIb3yeTcs
JIEMOHCTPAIlMOHHBII MaTepHall Ha KOMIIbIOTepe, pa3pabOTaHHBIA Y4YHUTEIEeM WM yYEeHHKaMH,
MYJIbTHMEIHIHBIE TTPOTYKTHI.



Ypok-npaktukym. Ha ypoke yuammecss paOOTarOT HajJ pa3iHMYHBIMH 33JaHUSMH B
3aBHCHUMOCTH OT CBO€H MOATOTOBICHHOCTH. Buabl paboT MOryr OBITH CaMbIMH pa3HBIMHU:
MMCbMEHHBIC HCCIICIOBAHUS, PpEIIEHUWE pa3JIMYHBIX 3a7a4, U3y4YCHHUE CBOMCTB pa3IUYHBIX
GbyHKIMHI, TpakTHYeCKOe MPUMEHEHUE Pa3IUYHbIX METOOB peuieHus 3anad. KommbroTep Ha
TaKUX YpOKax HCIOJIB3YETCSI KaK JJIEKTPOHHBIA KaJbKYJIATOpP, TPEHAaXXEp YCTHOIO CYETa,
BUPTYalbHas 1a00paTopusi, UICTOUHUK CIIPAaBOYHOM MH(OPMALIUH.

Ypok-ucciaegopanue. Ha ypoke yuammecs pemialoT  NpoOJIeMHYIO — 3ajady
HCCJIE0BATENBCKOr0 XapakTepa aHAIMTHYECKUM METOIOM M C IOMOIIbI0 KOMIIBIOTEpA €
UCTIOJIb30BAaHUEM PA3IMYHBIX J1a00paToOpuil.

KomO0uHupoBaHHbIN yPOK MpernoaraeT BeIIOJIHEHHE padoT U 3aJaHUi pa3HOro BUJA.

Ypok pemienusi 3aaa4. BeipabaTbIBAlOTCS y y4YalIMXCs YMEHUS M HABBIKU PEIICHUS
3alady Ha YpOBHE 00s3aTebHOH M BO3MOXKHOM moAroToBKe. JIr0OO#H ywammiics MOXeT
UCTIOJIb30BaTh KOMITBIOTEPHYIO HMH(OPMAIMOHHYIO 0a3y 1O METOJaM pELICHUS pPa3TUYHBIX
3aJa4, 0 CBOMCTBAM 3JIeMEHTApHbIX QYHKIUH U T.1.

Ypok-tect. TectupoBanue TPOBOIUTCA C IEJIbI JUATHOCTUKUA TPOOETIOB 3HAHUH,
KOHTPOJISI YpOBHS OOYYEHHOCTH Yy4allUXcCs, TPEHUPOBKH TEXHUKE TECTUpPOBaHHS. TecThbl
MpeaiaraloTcsa Kak B MEYaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTe. [IpudyeM B KOMIBIOTEpPHOM
BApUAHTE BCErJa C OrPAHUYEHUEM BPEMEHH.

Ypok-3ader. YCTHBIM ONPOC yYAIUXCS 10 3apaHEE COCTABJIEHHBIM BOIPOCAM, a TaKkKe
pelIeHue 3aa4 pa3Horo ypoBHs M0 U3yUYEHHOH TEME.

Ypok-camocrositesibHass paGora. Ilpennararorcs pasHble BHUIBI CaMOCTOSITENIbHBIX
paboT: JBYXYpOBHEBas — ypOBEHb 0053aTENIbHON MOATOTOBKU - «3», YPOBEHb BO3MOXHOMU
MOATOTOBKH - «4» U «5».

Ypoxk-koHTpoJbHAsA padoTa. [IpoBOaUTCS HA ABYX YPOBHSX:

YpOBEHb 0053aTeIbHON MOATOTOBKH - «3», ypOBEHb BO3MOKHOM IMOATOTOBKH - «4» U «5».

KoMmnbrorepHoe o0ecriedeHne ypoKkos.

B pasnene paboueit mporpammbl «KommbroTepHoe oOecrniedeHue) CIUTAaHUPOBAHO
MPUMEHEHNE UMEIOLINXCS KOMIIBIOTEPHBIX MPOIYKTOB: IEMOHCTPAMOHHBIA MaTepHall, 3adaHus
JUIsL YCTHOTO OIpOCa Y4YallluXCsl, TPEHUPOBOUHBIE VYIPAXKHEHMs, a TaKXkKe pa3InyHble
AIIEKTPOHHBIC YIEOHUKH.

JleMOHCTpallMOHHBIA MaTepua (CIanbl).

Coznaetcst ¢ 1enbio0 oOecreueHus] HArasAHOCTH TPH HM3YyYEeHHWH HOBOTO MarepHana,
WCIIOJIb30BAaHUS TpU OTBeTax yuammuxcs. [IpumeHeHune aHUMaMM TPU CO3JaHUH TaKOTO
KOMITBIOTEPHOTO MPOAYKTAa MO3BOJSET pacCMaTpUBaTh BONPOCHI MATEMATHYECKOM TEOpPUH B
JIBUKEHUM, OOecreuyuBaeT JApyro MOAXOoJ K HW3YYEHHIO HOBOIO MaTepuasa, BbI3bIBAET
MOBBIIIEHHOE BHUMAaHUE U UHTEPEC Y YUAIIUXCA.

N3yuenne MHOTMX TeM B MaTE€MaTHKE CBS3aHO C 3HAHWEM U IMOHWMAaHHEM CBOMCTB
aneMeHTapHbIX (yHKIUH. PemeHne ypaBHEeHUH, HEPABEHCTB, Pa3jMYHbIX 3a7ad Mpeiroaraet
ryOOKOe 3HaHHE MOBEIEHUs 3JeMEHTapHbIX (GyHkumi. Hayuntbes pacrosHaBaTh rpauku
Takux (YHKIMI, CyMEeTh paccka3aTh 00 UX CBOMCTBaX MOMOTAIOT KOMIBIOTEPHBIE CIAiiIbI.

[Tpu pemenun 0OBIX 3a7jad UCMHOJIb30BaHUE TpapUUecKONd HHTEPIPETAUU YCIOBHS
3a/1a4yM, €€ PEIICHHs MO3BOJSET y4YalluMCS MOHSATh MaTeMaTHYECKYI0 HJICI0 pelieHus, Oolee
[I1yOOKO OCMBICIIUTh TEOPETHUECKUN MaTepuall 1o IaHHOM TeMe.

3agaHus 17151 yCTHOIO cYeTa.

OTu 3aJaHUs JAal0T BO3MOXKHOCTh B YCTHOM BapuaHTe OTpalaThIBaTh pazIUYHbIE
BOIIPOCHl TEOPUU U MPAKTUKH, TPUMEHSST MPUHIUIIBI HATJSIHOCTH, TOCTYMHOCTU. VX MOXKHO
HCIIOJIb30BaTh Ha JJI0OOM YpOKE B pEXKHME YUUTENb — YUEHUK, B3aUMOIIPOBEPKHU, a TAK)KE B BHJIE
TPEHUPOBOYHBIX 3aHATUH.



HJ'[aHI/IpyeMLIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro nmpeamMmera.

B pe3sysbTare n3y4yeHus MATEMaTHKH HA 02a30BOM YPOBHE YYEHHUK J0JIKEH

3HAmMv/NOHUMAMD

e 3HAUEHUE MATEMaTHUYECKOM HAayKu U1 PELICHMs 3aJad, BO3HMKAIOUIMX B TECOPUHM U
IIPAKTHKE; IIUPOTY U B TO K€ BPEMSI OIPaHUYEHHOCTh IPUMEHEHUS MAaTEMAaTUYECKUX METOOB K
aHaJIU3y U MCCIIEeI0OBAaHUIO ITPOLIECCOB U SBJICHUN B IPUPOE U OOILECTBE;

e 3HAUEHUE MPAKTUKM U BOIPOCOB, BO3HMUKAIOIIMX B CaMOM MaTeMaTHKe JUIs
dbopMHpOBaHUS W PA3BUTUS MATEMaTHUECKOW HAyKH; WMCTOPHIO PA3BUTUS TOHATHS YHUCIA,
CO31aHHs MaTEMaTHYECKOr0 aHAJIN3a, BOSHUKHOBEHNUS U Pa3BUTHS T'€OMETPUM;

® YHHUBEpPCAIbHBIM XapaKTep 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PpacCyXIACHHUM, HX
IPUMEHUMOCTb BO BCEX 00JIaCTSAX YEIOBEUYECKOM NesATeIbHOCTH;

® BEPOSITHOCTHBIN XapaKTep pa3InyHbIX MPOLIECCOB OKPYKAIOIIET0 MUpa.

Auredpa

Ymemo:

® BBINIOJMHATh apH(PMETHUECKUE ACHCTBHS, COUYETas YCTHBIE W NHCHMEHHBIC IPUEMBI,
IIPUMEHEHUE BBIYMCIIUTENIBHBIX YCTPOWCTB; HAXOAUTh 3HAYEHHUS KOPHS HAaTypaJbHOM CTEIICHH,
CTETIEHU C palMOHAIbHBIM IIOKa3aTeneM, Jiorapudma, HUCHONb3ys INpU HEO0OXOAUMOCTH
BBIUMCIIUTENbHbBIE YCTPONCTBA; IOJIb30BATHCA OLEHKONM M NPUKUAKOW IPU IPAKTHUECKUX
pacuerax;

® TIPOBOJWTH IO W3BECTHHIM (opMynaM M mpaBwiaM NpeoOpa3oBaHUs OYKBEHHBIX
BBIPa)KEHUI, BKIIIOYAIOIUX CTENEHH, paJuKaibl, JorapumMbl 1 TPUTOHOMETPHUYECKUE (PYHKIUHY;

® BBIYUCIATH 3HAUEHUS YHUCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYILECTBIISASA
HE0OXO0IUMBbIE MTOJICTAHOBKH U Mpeo0pa3oBaHus;

UCno1b306ams NPUOOPEenenHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCmU U
NO6CEOHEEHOU HCUSHU:S

e Ui TNpPaKTHYECKUX pacyeToB Mo ¢opmyiaMm, BKIOYas (OpMyibl, coaepiKalie
CTENEeHM, paJUKalbl, Jorapudmsl U TPUTOHOMETpUYECKUE (QYHKIUH, HCIONb3YyS MpHU
HE00XO0/IMMOCTH CIIPaBOYHbIE MAaTepUaJIbl U MPOCTEHIINE BRIYMCIUTEIbHBIE YCTPOUCTBA.

OyHKkuuH U rpaguKku

Ymemes:

e OonpeneniaTh 3HaueHHe (YHKIUU 10 3HAUEHHUIO apryMEHTa MpHU pa3INdHbIX CHOCO00ax
3aaHus QyHKIUY;

® CTPOUTH rpaUKU U3YYEHHBIX (PYHKIIMH;

® OIIUCBIBATH 110 TPAPUKY U 8 NPOCMEUWUX CY4Uasx no qbopmyfzez MIOBEJICHHUE U CBOWCTBA
GyHKUIUH, HAXOAUTH N0 TpaguKy GYHKIMK HAaMOOJbIINE U HAUMEHBIINE 3HAUCHUS;

e peliaTh ypaBHEHHsI, IPOCTEHIIINE CUCTEMbI YpaBHEHU, UCTIONB3YS c80UCmEa (yHKYuUll
U UX IpaduKoB;

UCnob306ams NPUOOPemenHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmelbHOCHU U
NOBCEOHEBHOIL IHCUZHU:

® I ONHUCAHMS C MOMOUIbI0 (PYHKIMI pa3lIMYHBIX 3aBUCHUMOCTEH, MpEICTaBICHHUS UX
rpaduuecku, HHTEpIpeTaluu rpaduKoB.

Havana mareMaTH4eCcKOro aHajamu3a

Ymems:

® BBIUUCIATH NPOU3BOJHBIE U NEPE00Opa3Hble SIAEMEHTAPHBIX (DYHKIHMHA, HCIONB3YS
CIIPaBOYHBIE MaTEPUAIIbI;



® JWCCIIEIOBaTh B MPOCTEUINUX Ciay4dasX (YHKIMH Ha MOHOTOHHOCTh, HAaXOIUTh
HauOoOJIbIIME W HAWMEHBIIME 3HAaYeHUs (YHKIUH, CTPOUTh TrpaduKd MHOTOWICHOB U
nNpOCMenuux payuoHaIbHbIX YYHKYUL ¢ UCTIONBF30BAHUEM aliapaTa MaTeMaTHIECKOTO aHAH3a,;

® BLIYUCTIAMb 8 NPOCMEUUX CYYASX NAOUAOU C UCNOAB30BAHUEM NEePBOOOPA3HOU;

UCROIb306amMb NPUOOPEmEeHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmeabHOCmU U
HOBCEOHECHOU HCUZHU:

e I pELICHHS NPUKIAAHBIX 3a7a4, B TOM YHCIE COIMAIbHO-3KOHOMHUYECKUX |
buznyecknx, Ha HAWOONBIINE W HAUMCHBIINE 3HAYCHHS, HA HAXOXKICHHE CKOPOCTH H
YCKOpEHHS.

YpaBHeHus: M HepaBeHCTBA

Ymems:

e pemarh palUoOHANbHBIC, TIOKA3aTENbHBIE H Jorapu@MUYECKHe ypaBHEHUS U
HEpaBEHCTBA, npocmetiuiue UppayuoHalbHble U MPUSOHOMEMPUYECKUE YPABHEHUS, UX CUCEMbL,

® COCTaBJIATh YPABHEHHUS U HepaseHCcmaa 10 YCIOBUIO 3a]1a4u;

® JICTIOJIB30BATh JIJISl IPUOJIMYKEHHOTO PENICHUs YPAaBHEHUH M HEPAaBEHCTB TpadUyeCKUit
METO/T;

e m300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHHH MPOCTEHUIITNX
YpPaBHEHUH U UX CUCTEM;

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmelbHOCHU U
HOBCEOHEGHOIL HCUZHU:

® ISl TOCTPOCHUS U UCCIICIOBAHUS MPOCTEUIIINX MATEMAaTUUECKUX MOJIEIIEH.

JJieMeHTbl KOMOUHATOPHUKH,
CTATUCTUKHU U TEOPUU BEePOSITHOCTEI

Ymemes:

e pemarth MpoCcTeHIMe KOMOWHATOPHBIC 3aJadyd METOJOM Iiepebopa, a Takke ¢
MCIIOJIb30BaHUEM M3BECTHBIX (HOPMYIT;

® BBIUUCIISTh B MPOCTEHIINX CIIydasiX BEPOSTHOCTH COOBITUI Ha OCHOBE MOJICYETA YHCIIA
HCXOJIO0B;

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmelbHOCHU U
HOBCEOHEGHOIL HCUZHU:

® JUId aHadu3a peajbHbIX YHUCIOBBIX JAHHBIX, MPEJACTABICHHBIX B BHJE IUArPAMM,
rpadukos;

e aHanu3a HH(GOPMAIIUK CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

Ymems:

® pacro3HaBaTh Ha 4YepTekax W MOJEISAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHUTH
TpeXMEpHBIE 00BEKTHI C UX ONMUCAHUSIMH, H300paAKEHUSIMU,

® OIKCHIBAaTh B3aUMHOE PACMHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
aApeyMeHmupo8ams 80U CYHCOeHUst 00 IMOM PACNONIONCEHUU,

® AHAIM3UPOBATh B TPOCTEUIIUX CIydasx B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJIbI€ TEJa; BBIMOJIHATH YEPTEKHU IO
YCJIOBHSIM 33]1a4;

® cmpoums npocmetiuiue ceyeHus Kyoa, npuzml, RUPamuosl,

e pemarh IUTAHUMETPHYECKHE U MPOCTEHIIHME CTEPEOMETPHYECKHE 3aJaud  Ha
HAaXO0XK/IEHNE TEOMETPUUECKUX BEITUYHNH (JIJTUH, YTJIOB, TJIOMAeH, 00 BEMOB);

® UCTIONB30BaTh MPU PEIICHUU CTEPEOMETPUUYECKUX 3ajad MIaHUMETpUYecKre (PaKThl U
METO/BI;

® [IPOBOJIUTH JOKA3aTENbHbBIE PACCYKACHUS B X0JI€ PEILICHUS 3a/a4;

UCNOIb306aMb NPUOOPEMEeHHbIe 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeabHOCHU U
HOBCEOHEGHOIL HCUZHU:



o ISl UCCIeIOBaHUS (MOJICTUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYyalluii Ha OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

® BBIYNCICHUS OOBEMOB M IUIOMIAJICd TOBEPXHOCTEH MMPOCTPAHCTBEHHBIX TEN MPH
pEIICHHH TPAaKTHYECKMX  3ajad, KCIOJIb3ys TPU  HEOOXOIUMOCTH  CIIPABOYHHKH U
BBIYUCITUTEILHBIC YCTPOMCTBA.



Conep:xanue yueOHOI0 nmpeamera.

AJITEBPA (10 kaacc)
IIpeoGpa3oBanus mnpocTedIIMX BbIPAa:KeHMIl, BKIIOYAIOIUX apuMETHUECKHUE
orepaiuy, a Tak)Ke Olepaluio BO3BEACHUS B CTEIICHb.

OcHoBbl TpUroHomMerpuu. CuHyc, KOCUHYC, TAHI'€HC, KOTAHI€HC [TPOU3BOJIBHOIO yIJIa.
Panunannas wmepa yrma. CuHyc, KOCHMHYC, TaHI'€HC U KOTaHreHc uucia. OCHOBHbBIE
TPUTOHOMETPHUUECKHE TOXecTBA. DPopMyiibl puBeaeHUsl. CUHYC, KOCUHYC U TAHI'€HC CYMMBbI U
pazHocTH JBYX yrioB. CHHYC M KOCHUHYC JBONHOro yria. @opmynvl noI08UHHO20 Y2id.
Ilpeobpazosanus cymmsl mpucoHomMempudeckux (yHKyuii 6 npouzeedeHue u Nnpou3seoeHus 8
cymmy. Buipasicenue mpuzonomempuueckux @yHkyull uepe3 maHzeHc NOi08UHHO20 ApeyMeHMmd.

[IpeoOpazoBanusi MPOCTEHIIUX  TPUTOHOMETPHUYECKUX  BBIPAKCHUM. Ilpocmeriwue
MPU2OHOMEMPUIECKUe YpasHeHus U HepaseHcmed. ApKcunyc, apkKKOCUHYC, ApKMAaH2enc Yucid.
OYHKIUHU

Oyukmun. OO0nacTh ONpeNeNieHUs W MHOXKECTBO 3HadeHWi. [padux  ¢dyHKINU.
[Toctpoenue rpapukoB (QyHKIUH, 3aJaHHBIX pa3IMYHbBIMM criocobamu. CBoicTBa (YHKLMI:
MOHOTOHHOCTb, Y€THOCTh W HEYETHOCTb, IMEPUOJUYHOCTb, OrPAHUYEHHOCTb. I[IpoMexyTku
BO3pacTaHMs W yObIBaHUS, HauOOJblllee M HAMMEHbIIEEe 3HAYEHUS, TOYKH HKCTpeMyMa
(JlokanbHOrO MakcMMyma W MuHUMyMa). ['paduueckas unTepnperauus. [Ipumepsr
(GYHKLIMOHATIBHBIX 3aBUCUMOCTEH B peabHbIX MPOLeccax U SIBICHUSX.

Bepmuxanvnvle u copuzonmanvhvie acumnmomut 2paguxos. I paguku opobHO-1uHelHbIX
Gdynxyuil.

Tpuronomerpuueckue (QyHKIMH, UX CBOMCTBA U IpadUKH; NEPUOJUYHOCTH, OCHOBHOM
NIEPUOA.

[TpeoOpa3oBanusi TpauKOB: MapaUICTbHBIN TEPEHOC, CUMMETPHUS OTHOCHUTEIIBHO OCEH
KOOPJIUHAT U CUMMEMPUs OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
NPAMOU Y= X, paACmAdICEHUe U Cocamue 8001b 0cell KOOPOUHAM.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
02panuyenHou nocieoogamenvhocmu. JlIMHA OKPYKHOCTH M IUIOIIAAb Kpyra Kak Ipeienbl
nocineaoBarenbHocTell. beckoHeuHo yObIBarolas reoMeTpuyeckasi Iporpeccus U ee CyMMa.

Tlonamue o nenpepvigHocmu pynKyuu.

[TonsiTvie 0 MPOU3BOAHON (PYHKIMH, PU3MUECKHUI U TEOMETPUUYECKUIN CMBICI POU3BOAHOM.
VYpaBHeHue kacaTenbHON K rpaduky GyHKIuH. [Ipor3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BECHHUS,
yacTHOro. [Ipon3BoAHBIE OCHOBHBIX 3JE€MEHTAPHBIX (QYyHKIMHA. [IpuMeHeHne mpou3BOJHONW K
UCCIIEIOBaHUI0 (YHKUUH U mocTpoeHuto rpadukoB. Ilpumepsl Hcmosib30BaHUs MPOU3BOIHOM
JUIl HAXOXKJICHMS HAWIydllero peleHHs B NPUKIAJAHBIX, B TOM 4YHUCJIE COLHUAIBHO-
HSKOHOMHMUECKHUX, 3aJadax. HaxoxkaeHue cKopocTH AJs Ipolecca, 3aJaHHOTO (OopMyNIol uiu
rpaduxom. Bropas nmpousBoHas u ee GU3NUECKUI CMBICTT.

YPABHEHUS U HEPABEHCTBA
Peuienne TpUroHOMETPUYECKUX YPABHEHUM.

OcHOBHBIE TPHEMBl pELIEHUS CHCTEM YPaBHEHMI: TIOJCTaHOBKa, airedpandyeckoe
CJIO’KEHHE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIBHOCTh ypaBHEHM, HEPABEHCTB, CUCTEM.
Pemenne mnpocTedmmMX CUCTEM YpaBHEHUMH C JBYMs HEHW3BECTHBIMU. PemieHune cucrem
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Hcnonp3oBaHue CBOMCTB U rpauKkoB (PYHKIMM NMPU PELICHUH YpaBHEHHH U HEPaBEHCTB.
Meton uHTepBanoB. M300paxeHHe Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA pEIICHHH
YPAaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHHEe MaTeMaTHUYEeCKUMX METOJAOB MJIA PEIICHUS COIEPXKATENIBbHBIX 3a1ad W3
pasin4HbIX oOslacTel Hayku M INpakTUKH. MHTepnperauus pesynpTaTra, y4eT pealbHbIX
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OTpaHUYECHUU.
I'EOMETPUA

IIpsiMble U MJI0CKOCTH B npocTpaHcTBe. OCHOBHBIE MOHATUS CTEPEOMETPUN (TOUKA,
npsMasi, III0CKOCTb, IPOCTPAHCTBO).

[lepecekaromuecs, mNapajielIibHbIE M CKPEIIMBAIOIIMECS TMpsAMBIE. YIold MEXIy
npsMbIMH B npoctpaHcTBe. [lepnenaumkynsgpHocts npsMbix. IlapamiensHocTs  uM
NEePHEHAUKYJIAPHOCTh NPSIMOM M IIOCKOCTHM, IIPU3HAKM M CBoOMCTBA. Teopema o Tpex
neprneHauKyisipax. [lepnenaukynsap 1 HaKJIOHHas. Y0 MEXKIY IPSIMOU U IUIOCKOCTBIO.

[TapajyienbHOCTh  IUIOCKOCTEH, IEPHEHAUKYISIPHOCTh IUIOCKOCTEHM, INIPU3HAKU U
CBOMCTBA. J[8yepaHHblil Y20, TUHelHblU Y20l 08YePAHHO20 Yeld.

PaccrosiHust oT TOUkM 10 mIOcKocTU. PaccrosHue OT nOpsAMON 10 IJIOCKOCTH.
PaccTosHue Mexny napajuleNbHbIMU IUIOCKOCTAMU. PaccTosHne MeXy CKPEIUBaIOIUMUCS
HPSIMBIMHU.

[TapannensHoe IIPOEKTUPOBAHHUE. IInowaos OpPMO2OHANLHOU npoexyuu
MHO20y20nbHUKA. VI300paKeHne MPOCTPaHCTBEHHBIX (DUTYD.

MHuororpanHukud. Bepmumabel, pebOpa, TrpaHuM  MHOrorpaHHuka. Paszsepmka.
Mnozcoepannvie yanvi. Buinykivie mnozoepannuku. Teopema Jiinepa.

IIpu3ma, ee ocHOBaHMs, OOKOBbIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTh. lIpsmas u
HaxnouHnas npuzma. [lpaBunsnas npusma. [lapamnenenunen. Ky6.

[Mupamuna, ee ocHoBaHHMe, OOKOBBbIE peOpa, BbICOTa, OOKOBas IOBEPXHOCTb.
TpeyronbHas nupamuna. [lpaBunsHas nupamuna. Ycevennas nupamuoa.

Cummerpun B KyOe, B mapaenenunene, 6 npusme u nupamuoe. Ilonamue o
cuMMempuu 8 NPOCMpancmee (YeHmpaioHas, ocesasl, 3epkaivbhas). Ilpumepor cummemputi 6
OKpY2Icaroujem mupe.

Ceuenus ky0a, IpU3Mbl, MTUPAMUIBL.

[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTa’p, AOAEeKa’3ap
U UKOCadIP).

IL1omaau moBepxXHOCTEH TEJI.

Koopaunarel u BekTopbl. Bekrtopel. Monaynbs BekTOopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB M YMHOKE€HUE BeKTOpa Ha uucio.KommmHeapHblie BeKTOphl. PasnoikeHue
BEKTOpA MO JByM HEKOJJIMHEapHbIM BekTopaMm. KoMmmuianapHsle BekTopbl. PasnoxkeHue no tpem
HEKOMIUIAHApHBIM BEKTOpaM.. J[ekapToBbl KOOpAMHATHI B IpocTpaHcTBe. DopMyia paccTosHUA
MEXy JBYMSI TOUKaMH. Y paBHEHUsI chepbl u niockocmu. Popmyna paccmosHus om mouku 00
NJI0CKOCU.

Yron wmexnay Bektopamu. Koopaunatel BekTopa. CKalsipHOE MpPOU3BEACHUE
BEKTOPOB.

Tena u mnoBepxHocTn Bpamenus. [lunmuHap u KoHyc. Vceuenmwiii Kowyc.
OcHoBaHMe, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyromas, pazBeprka. (Ocesvie ceuenus u
ceveHusl napanieibHvle OCHOBAHUIO.

lap u cepa, ux ceueHus:, kacamenbHas NIOCKOCMb K cghepe.

O0bembl TeJ M IUIOIIAAM MX TMOBepxXHocTeil. [lowamue o6 obveme merna.
Omnowenue 06bemo6 N000OHbIX Meil.

®opmynsl 00beMa KyOa, MPsSMOYTOJIBHOTO TMapaljiesienumnesa, Npu3Mbl, MWINHIPA.
®opmynel 00beMa THpaMHUAbl U KoHyca. PopMmysbl IJIOLIAIM TMOBEPXHOCTEH IMIMHApPA U
KoHyca. ®opmysbl 00beMa mapa U miouanu chepsl.

AJITEBPA (11 kiacc)
Kopuu u crenenn. Kopens crenenu n>1 u ero cBoiictBa. CteneHs ¢ paliOHAIbHBIM
roKasareieM W ee cBoicTBa. [lowsmue o cmeneHu ¢ OelicmeumenbHbiM NOKA3AMeniem? .

CBoOICTBa CTEIICHU C JIEHCTBUTEIIHLHBIM ITIOKA3aTeIIEM.

! KprI/IBOM B TEKCTEC BBIACJICH MaTepual, KOTOpLIﬁ MOANICKUT U3YUCHUIO, HO HE BKJIIOYAC€TCS B Tpe60BaHH$I K YPOBHIO

IOATOTOBKHU BBIITYCKHUKOB.



Jlorapugm. Jlorapudm umcna. OcHogHnoe Jno02apughmuueckoe  moxcoecmso.
Jlorapudm npousBeneHus, YaCTHOTO, CTEIICHH; nepexod K HO80MY OCHO8aHuio. JIecITHYHbIN U
HATypaJbHbIHN JOrapupmMbl, YUCIIO €.

IIpeoOpa3oBaHusi TNpocTedIMX BbIPAXKEHUH, BKIIOYAIONIMX apuPMETHICCKHE
OTepallny, a TAK)Ke ONEPALUIO BO3BEICHUS B CTEIICHb U OIEPAIUIO JIOTapu(hMUPOBAHHS.

OcHoBbl TpUroHomerpum. CuHyC, KOCUHYC, TaHI'€HC, KOTAHI'€HC IPOU3BOJIBHOIO
yrina. Paguannas mepa yria. CUHYC, KOCHHYC, TaHT€HC W KOTaHreHC uyucia. OCHOBHbIE
TpUrOHOMETpHUUEeCcKHe ToxaecTBa. DPopmyibl npuBeaeHus. CHHYC, KOCUHYC M TAHT€HC CYMMBI U
pazHocTH JBYX yriioB. CHHYC M KOCHUHYC JBOMHOro yria. @opmynvl nol08UHHO20 Y2id.
Ilpeobpaszosanus cymmol mMpUSOHOMEMPUYECKUX (PYHKYULL 68 npoussedeHue u npousseoeHus 8
cymmy. Buipasicenue mpuconomempuueckux @yHKyuil yepes maneeHc nolo8UHHO20 ap2yMenma.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUH.

IIpocreiiine TPUTOHOMETPUYECKUE YpAaBHEHUsA. PenieHuss TPUTOHOMETPUYECKUX
ypaBHeHMH. [Ipocmeiiwiue mpuconomempuyecKue HepaseHcmed. ApKcunyc, apKKOCUHYC,
ApKMAaH2eHc yucia.

OYHKIUU

Oyukmun. OO0IacTh ONpeNeieHusT U MHOXKECTBO 3HaueHWi. ['paduk dyHKImm.
[Toctpoenue rpadukoB (QyHKIUH, 3alaHHBIX pa3iUyHBIMU criocobamu. CBoiicTBa (yHKLMM:
MOHOTOHHOCTb, Y€THOCTh W HEYETHOCTb, IEPUOJUYHOCTb, OIPAHUYEHHOCTb. I[IpoMexyTku
BO3pacTaHMs W YyObIBaHUS, HauOoJblllee W HaUMEHbIIEE 3HAYEHUs, TOYKU HKCTpeMyMa
(JlokanbHOrO MakcMMymMa M MuHUMyMa). ['papuueckass uHTepnperauus. Ilpumepst
(GYHKLIMOHATIBHBIX 3aBUCUMOCTEH B peabHbIX MPOLecCaxX U SIBICHUSX.

OOpatnas Qyukums. Obnacmev onpedenenuss u 001aACMb 3HAYEHUN 0OPAMHOU
@yuxyuu. I'paduk obpaTHON HYyHKITUH.

Crenennast GyHKIUS C HATYpaJIbHBIM TIOKa3aTeJIeM, €€ CBOMCTBA U IrpauK.

Bepmuxanvnvie u eopuzonmanvhvie acumnmomsl cpagukos. Ipaguku OpobHO-
JIUHEUHBIX PYHKYUIL.

Tpuronomerpuueckue (QyHKIMM, WX CBOHCTBA M TpauKH; NEPUOJUYHOCTS,
OCHOBHOMW MEPHO/I.

[Toka3zarenbHas (GyHKIMS (3KCIIOHEHTA), €€ CBOICTBA U rpaduK.

Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduK.

[TpeoOpa3oBanust rpadukoB: HapasiebHBIA HEPEeHOC, CUMMETPHUS OTHOCHTEIHHO
ocell KOOPJIMHAT U CUMMemPUsi OMHOCUMENbHO HAYald KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
npAMON Y = X, pacmsadicenue u cacamue 800Jb oceli KOOpOUHam.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

Ilonamue 06 onpedenennom umnmezpane KaxK NAOWAOU KPUBOIUHEUHOU Mpaneyuu.
ITepBooOpaznas. @opmyna Herorona-JlelioHuna.

IIpuMepsl UCIIOJIB30BAHUS MPOU3BOJIHOM JUI HAXOXKIACHHS HAWIIYy4YLIEro PELICHUs B
MIPUKIIAJHBIX, B TOM YHUCIIE COLMAIbHO-DKOHOMMYECKHUX, 3ajadax. HaxoxneHue CKOpOCTH IS
npoiiecca, 3aganHoro Gopmynoit unu rpadukom. [IpuMepsl mpuMeHeHNs HHTETpaia B GU3NKE U
reomeTpun. Bropas npousBoaHas u ee GU3NIECKUNA CMBICIL.

YPABHEHUSA U HEPABEHCTBA

Pemienne panuoHaNbHBIX, MOKA3aTelbHbIX, JOTapU(PMHUUECKHX YpaBHEHHH U
HEpaBeHCTB. PelieHne nppanoHaIbHBIX YPaBHEHHM.

OcCHOBHBIE TIPUEMBI PELICHHUS CHUCTEM YpaBHEHHIi: IOJCTaHOBKA, airedpandeckoe
CJI0’)KE€HHE, BBEJICHHE HOBBIX IE€PEMEHHBIX. PaBHOCHIBHOCTh yYpaBHEHHI, HEPABEHCTB, CUCTEM.
Pemlenne npocTeHINIUMX CUCTEM YpaBHEHUHW C JBYMs HEHU3BECTHbIMU. Pemienue cucrem
HEPABEHCTB C OJTHOM MEPEMEHHOM.

Hcnonb3oBanue CBOWCTB M TpaduKoB (GYHKUMHA MpHU pEIIeHUH YpaBHEHUH U
HepaBeHCTB. Merton uHTepBasioB. M300pakeHne Ha KOOPAWHATHOW IJIOCKOCTH MHOXKECTBA
pELICHUN YPaBHEHHUI U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

10



HpI/IMeHeHI/Ie MAaTCMAaTUUICCKUX MCTOAOB JIsI PCHICHUA COACPIKATCIBHBIX 3ada4d U3

pa3iMuHbIX oOOyacTell Hayku M NpakTUKU. HVHTeprperanusi pe3yiabTaTa, Y4eT peabHBIX
OTpAaHUYECHUU.

3JEMEHTHBI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEN

TabnmuuHoe U Tpaduueckoe NpencTaBlieHUE AAHHBIX. Hucnosvie xapakxmepucmuxu
PAO08 OAHHDBIX.

[ToouepenHslii U OJHOBPEMEHHBIM BBIOOp HECKOJIBKHUX 3JIEMEHTOB W3 KOHEYHOI'O
MHOKecTBa. @DopMmylibl  YuCIa IEPECTAaHOBOK, COYETaHUM, pa3MmenieHuil. Pemenue
KOMOMHATOpHBIX  3amad. Dopmyna OmHoma Hprotona. CBoiicTBa  OMHOMHAIBHBIX
koa(durmenton. Tpeyroapuuk [lackans.

DJeMeHTapHbIC U CI0XHBIE cOObITHA. PaccMoTpeHue ciryyaeB U BEPOSITHOCTh CYMMBI
HECOBMECTHBIX  COOBITHH, BEpPOSTHOCTh MIPOTHUBOMOJOXKHOTO  COObITUS.  [lonamue o
Hezasucumocmu cobovimuti. Bepoamumocmb u cmamucmuueckas yYacmoma HACMYNIeHUs
cobvimus. PerieHne MpakTHYEeCKHUX 3a]1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
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