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Mepanak A.I'. Maremaruka: 5 kiiacc: y4eOHUK [UIsl yqamuxcst 06meo6pa3oBaTeIbHbIX OpraHu3alui /
A.T'". Mep3snsik, B.B. I[Tononckuit, M.C. SIkup. - M.: Benrana-I'pad, 2017

Mep3nsk A.I'. Maremaruka: 6 kjiace: y4eOHHK 11 yYanmxcst o61meo6pa3oBaTeIbHbIX OpraHu3alu /
A.I'. Mepsnsk, B.B. ITononckuit, M.C. Skup. - M.: Benrana-I'pad, 2017

Anre6pa: 7 kacc: y4eOHHK UIs ydamuxcst oomeobpa3oBaTenbHbIX opranusanui / A.I'. Mepsisig
B.M.IToasixkoB, M.C. Sxup. - M.: Benrana-I'pag, 2017

['eomerpus 7 - 9 kiacc: yu4eGHHK U151 yyammxcst obieobpasoBarenbHbIx yupesxaenui / JI.C. AranacsH,
B.®. Byry3os. - M.: [Ipocemenue, 2017

Aure6pa: 8 kiacc: y4eOHHK Ui ydammxcs o6meoOpa3oBaTeIbHbIX opranusanui / A.I'. Mep3isik,
B.M.IToasikoB. - M.: Benrana-I'pad, 2017

Teometpust 7 - 9 xnace: yueGHUK I yyammuxcs o6meobpasoBaTenbHbIX yupexaenui / JI.C. Atanacss,
B.®. Byry3os. - M.: [Ipocsemenne, 2017

Anrebpa: 9 Kkace: y4eGHHK JUIs ydammxcs 06meo0pa3oBaTeIbHbIX opranusanui / A.I'. Mep3iik,
B.M.ITonskoB. - M.: Benrana-I'pag, 2017

TeomeTpus 7 - 9 knmace: yueOHHK 1is yyammpxcst obueobpasoBaTenbHbIX yupexaenui / JI.C. AtaHacsH,
B.®. Byry3oB. - M.: [IpocBemenue, 2017




IMNOSICHUTEJIbHAS 3AITUCKA

[Iporpamma 10 MaTemaTuke cocTaBieHa Ha OCHOBe @DyHIaMEHTAIBLHOIO sapa
comepkaHus  oOumiero  oOpa3oBaHus, TpeOOBaHMH K  pe3yibTaraM  OCBOEHHS
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO 00IIEro 00pa3oBaHMs, IPEICTABIEHHBIX B
(GenepanbHOM rocylapCTBEHHOM CTaHIapTe OCHOBHOIO OOLIEro 00pa3oBaHMsi C YYETOM
NpeeMCTBEHHOCTH ¢ IIpuMepHBIMU MporpamMmaMu sl Ha4albHOTro 001ero oOpa3oBaHus
no MaremaTvke. B Hel Takke yYMTHIBAIOTCS JOMHHUPYIOLME HIEH U TOJOKECHHS
[Iporpammbl pa3Butus M (OPMHUPOBAHHS YHUBEPCAIBHBIX Y4eOHBIX ACUCTBUH s
OCHOBHOI0 0011ero o0pa3oBaHusi, KOTOpble 00eCle4YrnBalOT (OPMHPOBAHUE POCCUICKON
IpaKx1aHCKOM HMIEHTUYHOCTH, KOMMYHHKATHBHBIX KaueCTB JHYHOCTH, U CIIOCOOCTBYIOT
(OpMUPOBAHUIO KIHOYEBOW KOMIETEHIIMH - YMEHUIO YHUMbCAL.

[Iporpamma Kypca yriyOs€HHOro U3y4eHHs MaTeMaThKU B 5-9 Kiaccax cOCTaBlIeHA B
COOTBETCTBUM C TpeOOBaHUSMU K pe3ysbTaTaM OCHOBHOro ob0uiero oOpa3zoBaHus,
yrBepxaeHHbIMH PI'OC OOO (Ipuka3 MunuctepcTBa 00pazoBaHus U Hayku Poccuiickoi
®enepanun ot 17 nexkadpst 2010 r. No 1897 B penakuu npukasza ot 29.12.2014 Nel644), ¢
y4eToM TPHUMEPHOW OCHOBHOH 00pa30BaTelbHOM MPOrpaMMbl OCHOBHOIO 00LIEro
obpa3oBaHusi, on00peHHON @DenepaibHbIM Y4eOHO-METOAMYECKUM OOBEIMHEHUEM T10
ob6iremy obpaszoBanuio (IIpotokon 3acemanus ot 8 ampens 2015 r. Ne 1/15), Ha ocHoBe
nporpammsl «IIporpamMma nmo maremartuke st 5-6 knaccoB U 7-9 KI1acCoOB € yriyOJlI€HHbIM
U3ydeHreM MmaTeMaTuku», aBTopbl A.I. Mep3nsk, B.b. Ilononckuit, M.C. Axup, E.B.
Byuko, nporpammsl «I'eometpusi. Pabouasi nporpamma k yueOHuky JI.C. Atanacsina u zp.
7-9 knacce», aBTop B.®. byTy30B.

Kypc marematuku 5-9 knaccoB siBhsiercs (yHIAMEHTOM Il MareMaTH4YeCcKOro
o0pa30BaHMsI U Pa3BUTHUS LIKOJBHUKOB, TOMHHUPYIOILEH (QYHKLMEH NPU ero U3y4eHUH B
TOM BO3pacTe SBJISETCS HUHTEJIEKTyalbHoe pa3BuTHe ydawuxcs. Kypc moctpoeH Ha
B3BELIEHHOM COOTHOIIEHMM HOBBIX M paHee YCBOCHHBIX 3HAHWM, 00s3aTeNbHbIX WU
JOTIOJTHUTEJIBHBIX TEM [JId U3YUECHHA, a TAK)KE YUYUTBIBACT BO3PACTHBIC U HHAHWBHAYAJIbHbBIC
0COOEHHOCTH YCBOEHHUS 3HAHUN yYalIUMHUCH.

[IpakTryeckast 3Ha4UMOCTb IIKOJIBHOTO Kypca reoMeTpuu 7-9 KilacCOB COCTOUT B TOM,
4YTO MpeIMEeTOM €€ M3y4YeHHs SBISIOTCS MPOCTPAHCTBEHHbIE (JOPMbI U KOJIUYECTBEHHbIE

OTHOLICHHA pPCaJIbHOIO MHpa. B COBPEMECHHOM o0lllecTBE MaTeMaTH4yecKasi IMOAroTOBKa



HeoOXoaMMa KaXJIOMy YellOBEeKYy, TaK KaK MaTeMaTHKa IPHCYTCTBYeT BO BceX cdepax
4eJIOBEUYECKOM AesITeIbHOCTH.

['eomerpus sBIs€TCS OJHUM W3 OMOPHBIX LIKOJBHBIX MPEIMETOB. I eoMeTpHyecKue
3HAaHUS M YMEHHUS HEOOXOIUMBI AJsl M3Y4YeHHs APYTUX LIKOJIbHBIX AUCHHUIUIMH ((u3HKa,
reorpadus, Xxumusi, ”HpopMaTUKa u 1ip.).

YrnybneHHoe M3yuyeHHe MaTeMaTHKH B 5 - 9 kjaccax MpearojaraeT HaroJHEeHUe
Kypca pa3sHOOOpa3sHbIMH, CIIOKHBIMH, HHTEPECHBIMHU 3a/la4aMH, OBJIQJIEHHE TPOrPAMMHLIM
MaTeprajioM Ha Oosiee BbICOKOM ypoBHe. Oco00e BHUMaHHe yIeNseTcsi COAepiKaTeIbHOMY
PaCKpBITHUIO MAaTEMaTHYECKUX MMOHSATUM, TOJKOBAHHUIO CYIIIHOCTU MaTeMaTHYeCKUX METOI0B
¥ 00J1aCTH WX NMPUMEHEHHs, JeMOHCTpPALMK BO3MOXHOCTEM MPUMEHEHUS TEOPETHYECKHUX
3HAHWM JUIs pEeLIeHUs] pa3HOOOPAa3HBIX 3a/1a4 MPUKJIAIHOIO XapakTepa.

YrinybneHHoe U3yuyeHHe MaTeMaTWKd B 5 - 9 kjaccax HampaslieHO Ha JIOCTHIXKEHHUE
CIEAYIOLUX LeJIeH:

+ (dopmupoBaHHe Yy OOYHYAIOIIUXCS JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX
pe3yinbTaToB  O0y4YeHMs, COOTBETCTBYIOLIMX  TpeboBaHusiv  DenepanbHOro
rocy1apCcTBEHHOI0 00pa30BaTeILHOTO CTaHIapTa OCHOBHOTO 001Iero 00pa3oBaHus;

* pa3BUTHUE MBILUICHHS, TPEXKIAE BCEro abCTPAKTHOIro, C OMOPOW Ha IBPUCTHUYECKHE
[pUeMbl IO3HAHUS,

* (dopmupoBaHHe MPEACTABICHHH O MaTeMaTHKe KaK yHHBEPCAIbHOM SI3bIKE HAyKH U
TEXHUKH, CPEACTBE MOJIEIMPOBAHMUS SBJIEHUH M TIPOLECCOB, KaKk (yHIaMeHTe
€CTECTBEHHOHAYYHOI0 00pa30BaHUsl U MHTEIJIEKTYaJIbHOTO Pa3BUTHS IMUHOCTH;

* BOCIIUTaHWE KYJIbTYpPbl JIMYHOCTH, OTHOLUEHUSI K MaTeMaTHKE KaK K 4YacTH
0011e4eI0BEUECKON KyIBTYpbl, HTparollel 0co0yro posib B 00LIECTBEHHOM Pa3BUTHH.

3agauu npu M3yYeHHH MATEMATHKH:

* Ppa3BUBaThb HMHTEJUIEKT y4YalllUXCs CPEICTBOM B3BEILEHHOTO COOTHOIIEHUS HOBBIX M
paHee yCBOCHHbBIX 3HaHHH, 00s3aTeIbHBIX U ONOJHUTEIBHBIX TEM ISl U3YYEHHSs, C
Y4€TOM BO3PACTHBIX W HMHIMBUIyallbHbIX OCOOEHHOCTEH YCBOGHHMS 3HaAHWMH
y4aluMHCS;

* J€MOHCTPUPOBATH IPAKTUYECKYIO0 3HAYUMOCTh Kypca MaTeMaTHKH [y ee
JaJbHEUIIEro W3y4eHHs, Ui U3Y4YeHWs] CMEeXHBIX IUCLMIUIMH, A BceX cdep
4eJIOBEUYECKOH eI TeIbHOCTH;

° df')OpMI/IpOBaTb MaTEMATUYECKUH CTHIIb MBIIUJICHUA, OSBPUCTHYECKHUE [TIPUECMBI




MBILIJIEHHS, KaK 0011ero, Tak U KOHKPETHOTO XapaKTepa,
*  YYMTh IUIAHUPOBATH CBOIO JESATEILHOCTh, KDUTUYECKH €€ OLIEHUBATh, IPUHUMATh
CaMOCTOSITE/IbHbIE PELIEHHUS, OTCTAUBATh CBOM B3IJISABI U yO@XKIEHUSL.
bazucHblil yueOHbIH (0Opa3oBaTebHbIi) MIaH HAa H3yYeHHEe MaTeMaTHKH B Kilaccax C
YrilyOJIEHHBIM M3y4EHHEM NIpeMeTa OTBOAUT 7-8 y4eOHbIX 4acOB B HEZEJIO B TeUEHHE

Kaxoro yyeOHoro roja, Bcero 1292 ypoka.

Kaacc Koauuecmeo uacoe 6 neoenro Konuuecmeo uacoe 6 200
S 7 yacoB 238 yacoB
6 7 yacoB 238 yacoB
7 8 yacos 272 yaca
8 8 yacoB 272 yaca
9 8 yacosB 272 4daca




Y4yeOHo-MeToAMUYECKHH KOMILJIEKT
5 kiacc:

« Maremaruka: 5 knacc: y4eOHUK AJIs ydalquxcsi o01eo0pa3oBaTeIbHbIX

yupexaenuit / A.I'. Mep3znsik, B.b. [Tononckuii, M.C. Slkup. — M.: Benrana-I pad,
2016.

« Maremaruka: 5 Kjlacc: 1uaKTHUYECKHe MaTepuasbl : COOPHUK 3a/1a4 U
KOHTpOJIbHBIX pabot / A.I'. Mepsnsik, B.b. [Tononckuit, M.C. Axkup. — M.:
Benrana-I'pad, 2017.

« Maremaruka: 5 kinacc: padoyast retpaab Nel / A.l'. Mepsnsk, B.b. [Tononckui,

M.C. Skup. — M.: Benrana-I'pad, 2017.

« Maremaruka: 5 knacc: padouasi retpanb Ne2 / A.I'. Mep3ansik, B.b. ITononckui,

M.C. Sxup. — M.: Benrana-I'pad, 2017.
» Harnsnnas reometpus. 5-6 knaccel / U.®.111apeiruna — M.: Jlpoda, 2017.
6 xJacc:

« Marematuka : 6 kiacc : y4eOHUK [Uis ydaluxcs o011ieo0pa3oBaTebHbIX
yupexaenuit / A.I'. Mep3nsik, B.b. [Tonouckuit, M.C. Slxkup—M.: Benrana-I'pag,
2016.

« Maremaruka: 6 Kjacc: AUJAKTUYCCKUE MaTCpHUaJlbl: C60pHI/IK 3ala4 U KOHTPOJIbHBIX

pabot / A.I'. Mep3asik, B.b. [Tononckuii, M.C. Skup. — M.: Benrana-I'pag, 2017.

« Marematuka: 6 kinacc: padboyas rerpaab Nel / A.I'. Mep3asik, B.b. [lononckuii,

M.C. Sxup. — M.: Benrana-I'pad, 2017.

« Maremaruka: 6 knacc: pabouas tetpaab Ne2 / A.I'. Mepansik, B.b. IlonoHckuid,

M.C. SAxup. — M.: Benrana-I'pad, 2017.

« Maremaruka: 6 knacc: pabouas rerpanb Ne3 / A.I'. Mep3nsik, B.b. [TonoHckuii,

M.C. Axup. — M.: Benrana-I'pad, 2017.

« Harnsannas reometpusi. 5-6 knaccel / U.®.11lapeiruna — M.: [Ipoda, 2017.



7 Kiacc

« Anrebpa: 7 kiacc : y4eOHUK AJs1 ydaimxcsi 0011e00pa3oBaTebHbIX yUPEKICHHH /

A.I'. Mep3nsk, B.b. [Tononckwuii, M.C. Slkup—M.: Benrana-I pad, 2017.

» Anrebpa: 7 knacc: IMJaKTHYECKHE MaTepUaIbl: [IOCOOHE IS yUaluXcs
obuieoOpa3oBatenbHbIX yupexaenuii / A.I'. Mep3nsik, B.B. [Tonounckwuii, M.C.

Axup. — M.: Benrana-I'pad, 2017.

['eomeTpust 7-9 knacc : ydeOHUK ISl y4aluxcst 001eo0pa3zoBaTebHbIX

yupexnaenuit / JI1.C.Aranacss, B.®.byry308—M.: [Ipocsetienue, 2014,
8 Kjacc

Anrebpa: 8 kiacc : y4eOHUK [UIsl y4aiuxcs o011eo0pa3oBaTeIbHbIX YUpeK AeH M /

A.T'. Mepsnsk, B.b. ITononckuii, M.C. Slkup— M.: Benrana-I'pad, 2014.

Anrebpa: 8 kjacc: IMIaKTHYEeCKKe MaTepHalibl: MOCOOUe IS yUaIMXCsl
obuieodpa3zoBatenbHbIX yupexaeHuit / A.I'. Mepansk, B.b. [Tononckuii, M.C. SAxup. —

M.: Benrana-I'pad, 2014.

["'eomerpus 7-9 knacc : yueOHUK 115 y4aluxcs o01eo0pa3oBaTeIbHbIX

yupexaenuit / JI.C.Atanacsia, B.®.Byty308—M.: Ipocsetienue, 2014.
9 kunacc

Anrebpa: 9 knacc : yueOHHUK JUis ydyaiuxcs o01ieodpa3oBareibHbIX YUpexKaeHu /

A.I'. Mepsnsk, B.b. Ilononckuit, M.C. Slkup— M.: Benrana-I'pad. 2014.

Anrebpa: 9 Kilacc: TuAaKTHYeCKHe MaTepHallbl: MOCOOHE IS yUalHXCs
obueobpa3zoBaTebHbIX yupexaeHuii / A.I'. Mep3insk, B.B. ITononckuit, M.C. Sxup. —

M.: Benrtana-I'pad, 2014.

['eomeTpus 7-9 knace : y4eOHMK 1715 ydaluxcsi 001eo0pa3oBaTeIbHbIX

yupexaenuit / JI.C.Atanacsin, B.®.Byry3os— M.: TIpocseiuenue, 2014.



Conep:kanue yue6Horo npeamera «MaremaTuka»

Conepxanue KypcoB MaTeMaTHKH 5-6 KJIacCOB, aireOpbl ¥ FeOMETPUM 7-9 KJ1accoB
OObEIMHEHO KaK B MCTOPHYECKH CJIOKHMBLIMECS JIMHUM (YUCIIOBasi, airebpavuyeckas,
reoMeTpuieckas, QyHKUHOHATbHAsS U Jp.), TAK U B OTHOCUTEIBHO HOBbIE (CTOXAaCTHYECKAs
JWHMS, «pealibHash MaTemaThka»). OTAenbHO TNpeJCTaBlIeHbl JIMHUS CHOKETHBIX 3ajay,
UCTOpHUYECKast JIMHUS.

Cornacio @®I'OC ocHoOBHOro o6Iiero o6pa3oBaHusi B KypC MaTeMaTHKH BBEJIEH
paznen «Jloruka», KOTOpbI He MpeinosiaraeT MOMOJHUTENIbHBIX YAaCOB HA H3y4YEeHHE W
BCTPauBaETCsl B pa3jiM4yHble TEMbl KypCOB MaTeMaTUKU U MHMOPMATHKUA U NpeaBapseTcs
O3HAKOMJIEHUEM C 3JIEeMEHTaMH T€OPHH MHOYKECTB.

Conepxanue pasaena «Apugmemuxa» cinyxut 6a30il s JaTbHEHIIEr0 W3ydeHUS
y4alldMHUCS ~ MaTeMaTHKM W CMEXHbIX  JUCLUIUIMH, CIOCOOCTBYET  Pa3BUTHUIO
BBIYMCIIMUTEIbHOM KYyJBTYpbl M JIOTMYECKOrO MBIIIICHHUs, (OPMHUPOBAHUIO YMEHHS
[OJIb30BAThCs  AJITOPUTMAaMM, a TakkKe MPUOOPETEHHI0 MPAKTUYECKUX HABBIKOB,
HEOOXOAMMBIX B ITOBCEHEBHOW JKU3HH. PazBuTHE MOHATHS O YHMCJIE CBS3aHO C U3yUeHHEM
pPalMOHAJIBHBIX YHUCEN: HaTypalbHbIX YHUCEN, OOBbIKHOBEHHBIX W JECATUYHBIX ApodOeid,
NIOJIOKUTEJIbHBIX U OTPULIATENIbHBIX YUCEIL.

Conepxanue pasnena «Yucinosvle u OykeeHHble GbIpadsceHUA. YpasHeHUR»
(GopmHpyeT 3HaHUS O MaTeMaTuyeckoM si3bike. CyliecTBEHHAasi POJib TIPU 3TOM OTBOJUTCS
OBNaIeHHIO (dopmanbHbIM amnmnaparoM OYKBEHHOro HcuucieHus. M3yueHue Mmatepuana
CHocoOCTBYEeT (POPMHUPOBAHHUIO Y yHAIIUXCS MaTeMaTUYECKOTO arnmnapaTa peLleHus 3aad ¢
[IOMOILIBIO YPABHEHHUM.

Conepxanue pasnena «l eomempuueckue uzypol. Himepenus zeomempuueckux
éenuquny GOPMUPYET y ydalUXCsl MOHSATHS FeOMETPUUECKHX (PUryp Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, 3aKjaJblBA€T OCHOBbI (POPMUPOBAHHUSI T€OMETPUUECKON «peyn», pa3BUBaeT
IPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTHYECKOE MbIIIIEHHE.

Conepxanue paszena «nemenmol CMamucmuKu, 6epoAmMHOCmU.
Komounamopneie 3adauu» - 00s3aTefbHbIi KOMIIOHEHT LIKOJBHOTO 0Opa3oBaHUs,
YCHJIMBAIOLUHI €ro MPUKIAJHOE W MpaKTUYeCKoe 3HayeHue. JDTOT MarepHasl HeoOXOIuM,
npexae Bcero, Aisi GOPMUPOBAHUS Yy ydalluXcsi GYHKIIMOHATbHONH TPAMOTHOCTH, YMEHHS

BOCIIpUHUMATh WU KPUTUYECKH aHAJIU3HUPOBATH I/IHCl)OpMaL[I/I}O, MNpeaACTaBJICHHYIO B



pasnu4HbBIX  (OpMax, TOHMUMATh BEPOSTHOCTHBIA  XapakTep MHOIMX — peabHbIX
3aBUCUMOCTEH, MPOU3BOAUTH IPOCTEHIlNe BEPOSITHOCTHbIE pacuéThl. M3yueHHe OCHOB
KOMOWHATOPUKK MO3BOJIMT Y4YallleMycsi OCYILIECTBISITh PACCMOTPEHHE CIydaeB, mepebop
BapHaHTOB, B TOM YMCJIE€ B IPOCTEHIINX MPUKIAAHBIX 3a1a4ax.

Paznen «Mamemamuka 6 ucmopuueckom pazéumuuy» TpeAHA3HAYEH IS
(GopMUpOBaHHs NPEJCTABICHUH O MaTeMaTHKe KAaK 4YaCTH YeJIOBEYECKOH KyIbTYpBbI, IS
O0IIero pa3sBUTUsS IIKONBHUKOB, [UIs CO34aHHMS  KyJbTypPHO-UCTOPMYECKOH Cpesbl
o0yueHus.

Conepxanue paznena «Aare6pa» (GopMHUpyeT 3HaHHS O MAaTEMAaTHMYECKOM SI3bIKe,
HEeOoOXOJMMBbIe ISl PelIeHHs MaTeMaTHYeCKMX 3a7ad, 3aJad U3 CMEXHbIX JUCLUIUINH, a
TaKOKe TMpaKTHYeCKUX 3aaad. M3yuenume marepuana crnocoOCTByeT (GOPMHUPOBAHHUIO Y
Y4YalIMXCsl MaTeMaTHYeCKOro amnmapara pellieHus 3ajad ¢ MOMOUIbI YPaBHEHUMN, CHCTEM
YpaBHEHHI U HEPABEHCTB.

Marepuan naHHOro pasziena TMpejacTaBlieH B acreKkTe, CHOCOOCTBYIOLIEM
(OpPMHPOBAHHUIO y yUaIMXCSl YMEHHUS MOJIb30BAThCS AJITOPUTMAMHM, CYILIECTBEHHAs pOJb
IIPM 3TOM OTBOJUTCS Pa3BUTHUIO aJITOPUTMHUYECKOIO MbIILIEHHUS - Ba)KHON COCTaBJISIIOLIEH
MHTEJUIEKTYyaJlbHOTO Pa3BUTHS YeJIOBEKA.

Conepxanue pasnena «YuciioBble MHOMKECTBA» HallEJIEeHO HAa MaTeMaTHYeCKoe
pa3BUTHE yYallUXCsi, POPMUPOBAHUE Y HUX YMEHHUSI TOYHO, CXKATO U SICHO M3JIaraTh MBICIIH
B YCTHOM M NMUCBMEHHOM peuu. Marepuan pasaesna pa3BUBaeT MOHATHE O YUCIE, KOTOpOe
CBSI3aHO C U3YUYEHUEM JIeHCTBUTEIbHBIX YHCEIL.

Llene conepxanus paszznena «@yHKUHHW» - TOJyYeHHE IIKOJbHUKAMH KOHKPETHBIX
3HaHUM O (YHKUMHM Kak BaKHEHIIed MareMaTH4ecKOW MOJEIH Ui OIUCAaHHS |
MCCIEIOBAHMs  Pa3sHOOOPA3HbIX  IMPOLECCOB W SIBICHUH  OKPYXKAIOILIEro  Mupa.
CooTBeTcTByIOIIMI MaTepuan CHOCOOCTBYET pPa3BUTHIO BOOOPaXKEHHS M TBOPYECKHX
CIIOCOOHOCTEH y4allMXCs, YMEHHIO HCIOJb30BaTh pa3IMyYHble SI3bIKM MaTeMaTHKH
(cl0BECHBIN, CUMBOJIMUYECKUHN, TpadUIeCKHii).

ConmepxkaHue pazjena «IaeMeHTbhbl NPHKJIAAHOH MATEMAaTHKH» PACKPbIBAIOT
NPUKJIaJIHOE U NPAKTHYECKOE 3HAYEHHUsT MaTeMaTHKU B COBPEMEHHOM Mupe. Marepuai
JAaHHOIO pasjiesia crnocoOCTByeT (OPMUPOBAHUIO YMEHHUS MPEICTABISITh U aHAIU3UPOBATh
pa3IM4YHyl0 HMHQOPMALMIO, TOHUMAHHWIO BEPOSTHOCTHOTO  XapakTepa  peajbHbIX

3aBUCUMOCTEH.



Paznien «AnreGpa B HCTOpHYECKOM pasBHTHW» [IPeIHA3HAYEH /Ui (POPMHUPOBAHKS
NpeACTAaBICHUH O MaTeMaTHKe KaK YacTH YeJOBeUECKOW KyJbTYpbl, sl OOILEro pa3BUTHs
IIKOJIBHUKOB, CO3/1aHUsl KYJIbTYPHO - UCTOPUUYECKOU cpeibl 00yUYeHHUS.

Paznen «Harasgnas reomerpusi» ( 3J€MEHTHl HArJsAAHOW CTEPEOMETPUH )-
CIIOCOOCTBYET Ppa3BUTUIO MPOCTPAHCTBEHHBIX TPEACTABICHUN YydYallluXCs B pamKax
U3yYEHUSs MIIaHUMETPUH.

Conepxanune  pazmenoB  «l'eomerpuueckne  ¢urypo» u  «H3mepenne
reOMeTpHYeCKHX BeJHYHH» HALCJICHO Ha TMOJy4YeHUE KOHKPETHBIX 3HAaHUW O
reoMeTpuyeckol ¢urype kak BakKHEHIIed MaTeMaTHYecKOW MOJenu MAJsi ONUCAHUS
okpyxatouiero mupa. CucreMaTHueckoe H3yueHHE CBOHCTB T'€OMETpUYEcKUX (uryp
NO3BOJIUT Pa3BUTh JIOTMYECKOE MBILLJIEHUE W T0Ka3aThb NPUMEHEHUE DTHUX CBOWMCTB IIpH
pelIeHUH 3aJad  BBIYHCIUTENBHONO W  KOHCTPYKTMBHOIO —XapakTepa, a TakKkKe
NPAKTUYECKHUX.

Marepuan, OTHOCSIIMICS K colepxareibHbiM JUHUAM «Koopaunate» U
«BekTopbl», B 3HAUUTEILHON CTEMEHU HeceT B ce0e MEXIpPeAMETHbIE 3HAHUs, KOTOpbIe
HaXOAT MPUMEHEHHE KaK B pa3JIMYHbIX MaTEeMAaTUYECKUX AUCLUIUIMHAX, TaK U B CMEXHBIX
npeaMeTax.

OcobOennocteio  paznena «Jlormka W MHOXecTBa»  SBJISETCS TO, YTO
Mpe/ICTaBIEHHbI 3/€Ch Marepuall H3y4aeTcsi MNPEeUMYLIECTBEHHO IIPH PACCMOTPEHHH
pa3IMYHbIX BONPOCOB Kypca. COOTBETCTBYIOLIMI MaTepHall HaleJeH Ha MaTeMaTH4YeCKoe
pa3BUTHEe yuyaluuxcs, (GOpMUpOBaHHE y HMX yYMeHHUS TO4HO. CKaTo M SCHO H3JIaraTh
MBICJIU B YCTHON U MUCBMEHHOM peyM.

Pazgen «Il'eomMeTpusi B HCTOPHYECKOM Pa3BHTHH» I[IpeJHa3Ha4yeHa s
dbopMHUpOBaHUsl MPEICTABICHUH O I€OMETPUU KaK YacTH 4YeJIOBEYECKOH KyJIbTYpPBI, s
o0lero pa3BUTHSl LIKOJIBHUKOB, [UJISi CO3[@aHUsl KYJbTYpPHO- HMCTOPHYECKOW Cpenbl
o0y4eHus.

5 kanacc. MatemaTuka

Hamypanosnsie yucaa.

Psn HarypanbHbix uucen. L{udpsel. Jlecsituunas 3anuch HaTypanbHbIX 4ucend. OTpes3ok.
[Tnockocts. Ipsimas. Jlyu. lllkana. KoopaunatHeiit 1yd. CpaBHEHHE HATypPaJbHBIX YHCEIL.
CrnosxeHue U BBIYMTaAHUE HATYPaJIbHBIX YUCET.

Cnooscernue u ebluumanue Hamypa/ibHblX HUcCeJl.



Cnoxenne HatypaibHbIX yuces. CBOicTBa cloxkeHHs. BbluMTaHHE HATYPalbHBIX YHCEI.
Yucrosele 1 OykBeHHble BhIpaxeHus. Popmyiibl. YpasHenue. Yron. O603HayeHne YIIIoB.
Buel yrios. Msmepenue yrinoB. Muoroyronsauku. PaBubie Gpurypsl. TpeyroabHUK U ero
BUbL. [IpsMoyronbuuk. Och CUMMETPHH (DUTYPBL.

Ymuoowcenue u denenue namypanvnoix uucen.
YMmHoxenue.  llepemecTuTenbHoe — cBOWCTBO — ymMHOXeHus.  CoueraTrelbHOE U
pacnpenenuTesibHOe CBOMCTBa yMmMHOXeHHs. [lenenue. [lenenue ¢ ocratkom. CrerneHb
YuClla C HaTypaldbHbIM MokKaszateneM. [lnowans. Ilimomaap  npsMOyrosbHHKA.
[ IpsiMOyrobHBIH napaJuiesenumne]. [Tupamuna. Ob6bem psIMOYTOJILHOTO
napasuienenunena. Komobunaropssie 3amayu.

OovikHO6eHHbIE OpodU.
[Tonste oObIKHOBeHHOW npobu. [lpaBusibHbie W HempaBHiIbHbIE ApoOu. CpaBHeHHe
apobeii. CrnoxeHue M BbIYMTaHHE APOOel C OJMHAKOBBIMH 3HaMeHarelsMu. JpoOu u
nienenne HaTypalibHbIX yKcen. CMellaHHble Yuca.

Hecamuunsie opoou.
[IpencraBnenne o necaTU4HbIX ApoOsix. CpaBHeHHe AeCATUYHBIX Ipobel. OKpyrieHue
yrces. Ilpuxkuaku. CroxeHue W BblUMTAHHE JECATHYHBIX JpoOeld. YMHOKeHHe
IecSITUUHBIX apobeit. Jlenenue necatudnbix apodeii. CpenHee apudmerndeckoe. Cpennee
3HaueHue BeauvuHbl. [IpouenTtel. Haxoxnenue npoueHToB ot yucna. HaxoxaeHue uucia
10 €ro MPOLIEHTaM.

Hacnaonan zeomempus.
Ourypsl B OKpyxarolem Mupe. Harnsmnele npejacraBieHds o GuUrypax Ha TMIOCKOCTH:
npsMasi, OTpe3oK, Jiyd, yroiy. IloctpoeHue TpeyroibHMKOB C MOMOILBIO TPAHCIOPTHUPA,
LUUPKYJis U JuHedKkHu. [lpaBuinbHble MHOroyrojgbHukH. M3o0paxeHue reoMeTrpuuecKux
(pnfyp. Ennnunel usmepenus 1iuHbl. M3MepeHue IJIMHBI OTpe3Ka, MOCTPOSHHE OTpe3Ka
3a/laHHOM JUIMHBL. Buael yrinos. ['pagycHas mepa yria. Mi3MepeHue U MOCTpOEHUE YIJIOB C
MOMOLIBIO TpaHCopTUpa. buccekTpuca yrina. BeprukanbHbie U CMEXHBIE YTJIbI.
[Tonsitue nuomany GUrypbl; eAMHUALBI HK3MEPEHHs TUIOIaau. [1omanb IpsMOyrolbHUKA,
kBazparta. [IpubnuxenHble n3MepeHus momaneil Guryp Ha KierdyaToi Gymare.
PaBHoBenvkue M paBHOCOCTaBleHHble (urypel. HarnsgHble MpeacTaBieHUs O
NPOCTPaHCTBEHHBIX (PUTypax: KyO, napaiesenumes, Ipu3Ma, MupamMmu/a.

[Tonstre o0bema, eauHHLbl 00beMa. OObeM MPSAMOYTOJIBHOTO Mapajlieienumnea, Kyoa.



PelieHue npakTHuecKUX 3a/1ay ¢ MPUMEHEHHEM MTPOCTENIIUX CBOMCTB QUryp.

Iloémopenue u cucmemamuszayus yuebnozo mamepuaia.
6 kuaacc. MatemaTnka

J{eJIMMOCTh HATYPaJbHBIX YHCEJI.
Hemurenu v xparsble. [Ipusnaku nenvmoctd Ha 2, Ha 3, Ha 5, Ha 9, Ha 10. IIpocTeie u
coctaBHble yucna. Haubonbiumit o6mmii nenurens. Hanmenbiiee obliee KpaTHOE.

OobbikHOGeHHbIE OpobU.
OcnoBHOe cBoiicTBo apobu. Cokpaienue apodeii. IlpuBeneHue npobeir K oOLeMy
3HameHatento. CpaBHeHue apoOeid. CroeHHe | BbIYMTaHHE ApoOel ¢ pa3HBIMU
3HaMEHaTeJsIMU. Y MHOXKeHue pobeii. Haxoxaenue npodu ot yucia. BzaumHo obpaTHbie
yucna. [lenenue npobeii. HaxoxneHnue uucia rno 3HayeHuro ero apodu. [IpeobpazoBanue
OOBIKHOBEHHBIX Ipo0el B ecsaTHYHbIEe. beckoHeuHbIe IepHOJUUEeCKHe AeCATHUYHbIE IPOOH.
JlecsaTuyHOe NpUOIMKeHHe OOBIKHOBEHHOM IPOOH.

OmuoweHnus u nponopyuu.
Otnowenus. [Iponopuuu. IlponeHtHoe orHouieHue aAByx uucen. Ilpsimas v oOpaTHas
NPOMNOPIIHOHATIbHbIE 3aBUCUMOCTH. JledeHue uMciaa B JaHHOM OTHOweHHH. Macmral.
OxkpyxHocTh U Kpyr. [lnuna okpyxHoctu. Ilnomans kpyra. L{unuaap. Konyc. Illap.
Junarpammel. CityvaitHbie cOObITHS. BeposITHOCTD ClTydaliHOTO COOBITHS.

Payuonanvnvie uucia u oeicmeus Ha0 HUMU.
[TonoxutenbHble W OTpuULaTenbHble 4yHucia. KoopaunatHas mnpsmas. Llenasle uwucna.
PanuonaneHbple unciaa. Moayns uucna. CpaBHeHHE palMOHANBHBIX uuces. CrnoxeHue
pauuoHanbHbIX uMcen. CBoOHcTBa CIOXKEHHsS palMOHAIbHBIX YHCENI. YMHOXEHHE
panMoHaNIbHBIX 4YKcesl. CBOHCTBa YMHOXEHHs palMoHalbHbIX uucel. KoadduuueHr.
PacnpenenurenbHoe CBONCTBO YMHOXXeHMs. JleneHue pallMOHaNBHBIX uucen. PerneHue
ypaBHeHMi. Penienue 3aiay ¢ moMoIiblo ypaBHeHH .
Apudmeruyeckue NeHCTBHS C paldOHaTbHBIMM unciamu. CBOMCTBAa CIOXEHUS U
YMHOXEHUSI pallMOHaIbHBIX uncell. [leprnenaukynspHble nipsMble. OceBasi U LEHTpajbHas
cummeTpud. [lapannensubie npsimbie. KoopauHaTHas niockocTs. ['paduku.

Haznaonana zeomempus.

YeThlpexyroibHUK, NPSIMOYTOJBHUK, KBaJpaT, napajenorpamm, pom6. B3aumHoe
pacnoyiokeHue  ABYX  OpsiMbiX.  [locTpoeHwe  MpsMoi,  NapajulebHOW WU

NEPNEHANKYISAPHOHN JaHHOHN NPSIMOM, C MOMOILBIO LUPKYJIS U JIUHEHKH.



M300paxenne NpOCTPaHCTBEHHBIX (GUIYP Ha IUIOCKOCTH. IIpUMephl CeueHHid.
3ameuaresnbHble KpuBble. MHororpanHuku. [Ipoekuud MHOrorpaHHMKOB. IIpaBuibHBIE
MHOTOrpaHHHMKH. [IprMepbl pa3BepTOK MHOrOrpaHHMKOB, HUJIMHAPA U KOHyca. B3aumHoe
pacnojioKeHHe ABYX MPSAMBIX B IPOCTPAHCTBE.

[lonsatne o paseHcTBe ¢Quryp. [loBopoT, mapasienbHbIi MEpPeHOC, MEeHTpajbHasd,
oceBast U 3epKajbHas cuMMeTpun. M3o0paxkeHne CHMMETPUUHBIX (DUTYP.

KoopauHatsl TOUKH Ha NPsIMOA, Ha TMJIOCKOCTH U B MPOCTPAHCTBE.

Pemenne npakTuueckux 3agau ¢ MpUuMeHEHUEM MMPOCTEHIIIMX CBOMCTB (UTYP.

Iloemopenue u cucmemamusayun yueoHo2o mamepuana.

7 kaace.

Jluneitnoe ypagnenue c 00HOU nepemeHHO.

BBenenue B anredpy. JluneiiHoe ypaBHeHWe ¢ onHOW mnepeMeHHOH. Pemenue 3apmau c
[IOMOLBIO YPABHEHUH.

I[envie evipasicenus.

ToxxnecTBeHHO paBHbIE BblpaxkeHus. ToxxnecrtBa. CTeneHb ¢ HaTypalbHBIM I1OKa3aTEJIEM.
CBoiicTBa cTerneHu ¢ HaTypalibHbIM TokaszaTesneM. OnHouieHbl. MHorousneHnsl. CioxeHue
M BBIUATAHUE MHOTOYIEHOB. YMHOXXEHHE OJIHOWIEHa Ha MHOIOWIEH. YMHOXEHHE
MHOTOWIeHa Ha MHOrowieH. Pa3joxeHne MHOrouJeHOB Ha MHOXUTENH. BeiHeceHue
obuiero MHOXHUTeNsE 3a CKOOKM. Pa3znoxeHue MHOrO4YJIeHOB Ha MHOXUTENU. Meton
rpynnupoBku. [IponsBeneHrne pa3HOCTH U CyMMbl JBYX BblpakKeHUU. Pa3HOCTH KBaapaToB
OByX BblpaxkeHWi. KBampaT cymMmbl M KBagpaT pa3sHOCTH [JBYX BBIp@XEHUH.
[TpeoOpa3zoBaHue MHOroujieHa B KBAApaT CYMMbI MJIM Pa3HOCTU ABYX BblpaxeHui. Cymma
U pa3HOCTh KyOOB JBYX BbIpakeHHi. [IpuMeHeHHe pa3ivyHBIX CHOCOOOB pa3yioKEHUs
MHOTO4JIeHa Ha MHOXKUTEJIH.

DyHKuuu. »

Cas3u Mexny BennuuHaMu. @ynkius. CriocoObl 3ananus GyHkuuu. ['paduk pyHKUMM.
JluneitHas ¢pyHKUUs, €€ rpaduKu CBONCTBA.

Cucmembl TUHEUHBIX YPAGHEHUIL C 08YMA NEPEMEHHBIMU.

YpaBHEHHUs C ABYMs NepeMeHHbIMU. JIMHelHOoe ypaBHEHUE C ABYMS [IEPEMEHHBIMH U €ro
rpapuk. Cuctembl ypaBHEHHH C JIByMsi nepeMeHHbIMU. [ paduueckuil mMeTos peleHus
CUCTEMBbl [JBYX JIMHEWHBIX YypaBHEHMH C [ByMsl I[epeMeHHbIMH. PeleHue cucrem

JIMHEHHBIX ypPaBHEHHUW METOAOM MOJACTAaHOBKH. PellleHHe CUCTEM JIMHEUHBIX ypaBHEHUM



METOZIOM CJIOXKeHHUS. Pelienne 3a1a4 ¢ OMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHHU.

IIpocmeiimue 2eomempuueckue uzypot u ux ceoiicmea.
Touku u npsmele. OTpesok u ero mmuHa. Jlyd. Yron. Usmepenue yrios. CMexHbIE U
BepTHKaJIbHbIE yIIibl. [lepnenaukynspHbie npsiMeie. AKCHOMBI.

Tpeyzonvnuku.
PaBHbie TpeyronbHuku. BricoTa, Mennana, Guccektpuca tpeyrosbHuka. [lepBblii 1 BTopoit
NPU3HAKKA PaBEHCTBA TPEYTOJBbHUKOB. PaBHOOEIpeHHBIN TPEYroJbHUK U €ro CBOMCTBA.
[Ipu3Haku paBHOOEPEHHOTO TpeyroibHUKa. TpeTHii NpU3HaK paBEHCTBA TPEYrOJIbHUKOB.
Teopembl.

Iapannenvnoie npamoie. Cymma y2nioe mpeyzoibHuKa.
ITapannensHele npsmsle. [Ipuznaku napaiienbHocTH MpsiMbix .CBOMCTBA NMapalIebHBIX
OpPSMBIX.
CymMa yrioB TpeyronbHuka. [IpsiMmoyronbHblid TpeyronbHiK. CBOWCTBA MPSMOYTOJBHOIO
TpeyroJibHUKa.

Okpysrcnocmo u kpye. I'eomempuueckue nocmpoeHus.

I'eomeTrpuueckoe Mecto ToueK. OKpyKHOCTh U Kpyr. HekoTopble CBOMCTBA OKPYKHOCTH.
KacarenbHas k okpyxkHocTu. OnrcaHHas U BIIUCAHHAsI OKPY)KHOCTU TPEyTOJIbHUKA.
3agauu Ha nocTpoeHue. MeTo reoMeTpu4ecKux MEeCT TOYEK B 3aJjauaX Ha MIOCTPOCHUE.

Ob6o0wenue u cucmemamu3auus 3HAHUN Y4AUUXCA.
8 kuacc.

MHuosxcecmea u onepayuu Hao Humu.
MmuoxectBo. IlogmHOXecTBO [naHHOro MmHoXxecTBa. Onepaluud HaJ MHOXXECTBaMHU.
®opmyna BKIHOYEHHU-UCKIIOYeHHs. B3auMHO 0oHO3HauHOE coOoTBeTCTBUE. PaBHOMOIIHBIE
MHOecTBa. CueTHble MHOXKECTBA.

Payuonanvhoie sviparxcenus.
Panyonaneneie apobu. OCHOBHOE CBOMCTBO palMOHaAbHOH apobu. CloxkeHHe W
BbIYMTAHHE PalMOHAIBHBIX ApoOel ¢ OAMHAKOBBIMH 3HaMeHaTelssMU. CIIOKeHHe |
BbIYMTAHHE PAlIMOHAIbHBIX IpoOel C pa3HbIMH 3HaAMEHaTeNIMH. Y MHOKEHHUE U JeJieHHe
panroHalbHbIX Apobeil. Bo3BeneHue paipoHaabHON ApoOH B cTeneHb. TOXIeCTBEHHbIE
npeb6pa3OBaHnﬂ palMOHAJIHBIX BbIpakeHWH. PaBHOCUIIbHBIE ypaBHeHMs. YpaBHEHHe-
cnencrsue. Pannonansuble ypaBHeHus. CTeneHb ¢ LENIBIM OTPULATETbHBIM MMOKa3aTellEM.

CpoiicTBa cTeneHy ¢ 1enblM nokasarenem. OyHKIUSA Y=K/X U ee rpadHK.



OcHnogbl meopuu oenumocmu.
JlenumocTs Haueno u ee cBoiictBa. /lenenue ¢ ocrtarkoM. CpaBHEHHS MO0 MOIYJIIO U HX
cBoiictBa. HamOonbiuuii oO0wMH nenuTeshb W HaWMeHbIlee oO0Ilee KpaTHOE JBYX
HaTypaJbHbIX 4ucel. B3aumHo mnpocteie uucna. [lpusnaku nenumoctu. IlpocTeie u
COCTaBHbIE YHUCJIA.

Hepagencmea.
YucrnoBble HEPaBEHCTBA U UX CBoMcTBa. ClloKEHHE M YMHOXKEHHE YUCIIOBBIX HEPABEHCTB.
OueHuBanuve 3HayeHUN BblpakeHU. HepaBeHcTBa ¢ onHOW mnepeMeHHOH. YwuciioBble
npoMexXyTKu. CHUCTeMBbl U COBOKYIHOCTH JIMHEHHBIX HEPAaBEHCTB C OJHOW NEPEMEHHOM.
YpaBHEHUs U HEPABEHCTBA, COJIEPKALIUE 3HAK MOYJIS.

Keaopammneie kopuu. /leiicmeumenbHole yucaa.
OyHKIUA y=x" i ee rpadux. KBanpaTHbie KOpHH. ApU()METHUECKUI KBAAPATHBIA KOPEHb.
MHOXeCTBO eWCTBUTENbHBIX uyncen. CBolcTBa apuMEeTHUECKOro KBaJApaTHOIO KOPHS.
ToxaecTBeHHblE — MpeoOpa30BaHMs — BBIPAXKEHHUH,  CoJepXkalUX  apu(MeTHYecKue
KBaJipaTHbIe KOpHU. DYHKIIMSI y=KOpPEHb U3 X U ee rpaduk.

Keaopammueie ypasnenus.
KBazpaTHble ypaBHeHHUs. PellleHne HemoNHbIX KBaJpaTHbIX ypaBHeHUH. PopMyiia KOpHeH
KBajpaTHOro ypaBHeHUsl. Teopema Buera. KBaapaTHbiii TpexuieH. Pelienue ypaBHeHUH,
CBOMSIIMXCS K KBaJpaTHbIM YypaBHEHHUsIM. PellleHne ypaBHEHUH METOIOM 3aMEHbI
nepeMeHHOW. PallMoHanbHble YypaBHEHUsI KaK MaTeMaTHYeCKHe MOJEIH peallbHbIX
curyauuii. Jlenenne wmHorounenoB. Kopuu wMHorouneHa. Teopema besy. Ilenoe
palMOHaJIbHOE YPaBHEHHUE.

YemovipexyzonoHuku.
YeTblpexyroibHUK M ero saeMeHThl. [lapanmnenorpamm. CBolicTBa napajjienorpaMmma.
[Tpusnaku mnapauienorpamma. Heobxooumo u oocmamouno. IlpsimoyronsHuk. Pom6.
KBagpar. Cpennsisi 1uHUs TpeyrosibHuka. Tpaneuus. LleHTpajibHbIe W BIMCAHHBIE YIJIBL.
OrnucaHHasi ¥ BIUCaHHAsl OKPYKHOCTH YeThIpEeXyrojIbHHUKA.

Ilooobue mpeyzo1bHUK08.
Teopema @aneca. TeopemMa o mpomnopiHoHaNIbHBIX OTpe3kaX. [10100HbIE TPEyroJbHUKHU.
[lepBblii nmpu3zHak Mnoa00UsI TPeyroJbHUKOB. Teopema Menenas. Teopema IImonemes.

Bropoit u  TpeTuil npu3Haku noAoOusT  TPeyroNbHUKOB. [Ipamas  Dunepa.



Pewienue npamoyzononoix mpeyzonvnukos.

Metpuieckie COOTHOILIEHHS B MPSIMOYTOJNLHOM TpeyroibHuKe. Teopema Iludaropa.
Tpuronomerpuueckre GyHKIMH OCTPOro yria NpsAMOYTroJbLHOIO TpeyrojbHuKa. Perenue
NPSMOYTOJIbHBIX TPEYTOJbHUKOB.

Mnozoyzonsnuku. Inowiaos muozoyzonvhuxa.

Muoroyroneauku. [loHsTHe momaan MHOroyrojbHUKA. ILmomians MpIMOYroNbHHKA.
[Tnomans  mapamnenorpamma. [lnomane  TpeyronbHuka. Ilnomans — Tpamenmu.
Pasnococmasenennule u pagrnosenuxue mrozoyeonvHuxu. Teopema Yeswi.

IToemopenue u cucmemamuzayus yueono2o mamepuaa.

9 kuacc.

Keaopamuunas ghynkuyus.

@®ynkuus. Bospacranue u yOpiBanue QyHkumu. Hambosnblliee ¥ HavMeHbllee 3HAuY€HUs
bynkuuu. YetHsle u HeueTHble QyHKiuU. [locTpoeHue rpaduxkoB QyHKUMN y=kf(x) u
y=f(kx). Tloctpoenue rpadukoB dbyHkuuit y=f(x)+b u y=f(x+a). Iloctpoenue rpacpukon
byukuuit y=f(/x/) u y=/f(x)/. KBagpatuunas ¢yHkius, ee rpa¢puk U cBoiictsa. Perienue
KBaJlpaTHbIX HEpaBeHCTB. PellleHWe HepaBeHCTB METOIOM HHTepBaloB. PacrnosoxeHnue
HyJIe¥ KBaJpaTUYHON PYHKIIMU OTHOCUTENILHO JJAHHOW TOUYKH.

Ypaeuenusn c 08yma nepemennsvimu u ux cucmemol.

YpaBHeHHE C JBYyMsl NepeMeHHbIMH H ero rpaduk. ['papuueckre MeTOIbl peleHUs
CHUCTEM YpaBHEHMH C [ByMs NepeMeHHbIMH. PellleHWe cUCTeM YpaBHEHMH C JByMs
MepeMEHHbIMU METOJOM TOJCTAHOBKM M METOJAaMM CIIOKEHUS U YMHOXeHHUs. Merton
3aMEHbl TMEepPEeMEHHOH U Jpyrue CrnocoObl pelIeHUss CUCTEM YPAaBHEHHH C JByMs
nepeMeHHBIMH.

Hepasencmeéa c¢ 06yma nepemennvimu u ux cucmemol. /[|oKazamenbcmeo
Hepagéencme. HepaBeHcTBa ¢ AByMs mnepeMeHHbIMH. CHCTEMBbl HEpPaBEHCTB C JIByMs
nepeMeHHbIMA. OCHOBHbIE METO/bI JlOKa3aTelbCTBa HepaBeHCTB. HepaBeHcTBa Mexay
cpeaHuMu BennuuHamu. HepaBenctBo Komu-byHsikosckoro.

Inemernmol RPUKIAOHOU MAMEMAMUKU.

Maremarnyeckoe MoaenupoBanue. [Ipouenthsie pacuersl. [IpuOIMkeHHbIE BHIYUCICHHUS.
dnemenmpl KOMOUHAMOPUKU U MeOPUU 8€POAMHOCHEIL.

Meton matemarndeckoi MHIYyKIUH. OCHOBHBIE MpaBuiia KOMOMHATOpUKU. [lepecTaHOBKH.



Pa3memienus. Coveranusi (koMOuHanuu). YacToTa U BEpOSTHOCTh CIy4alHOIO COOBITHSI.
Knaccuueckoe omnpeneneHre BEpOSTHOCTH. BbluMciieHHME BEPOSTHOCTEH C ITOMOIIBIO
paBUJl KOMOMHATOPUKU. YUCIIOBBIE MOCIIEIOBATEILHOCTH.
YucroBble nocienoBarenbHOCTU. Apudmerndeckas mporpeccust. Cymma nepBbIX 77 UIEHOB
apudmernyeckoil mporpeccuu. ['eomerpuueckas nporpeccus. Cymma NepBbIX # YIEHOB
reoMmeTpudeckor mporpeccuu. I[lpencrasnenue o npenene nocienaoBatenbHocTH. Cymma
OecKOHEeYHOM reoMeTpudeckoil mporpeccuu, y koropoi /g/< 1. CyMmmMupoBaHue.
Pelienne TpeyroibHHKOB.
CuHyc, KOCUHYC, TaHTeHC U koTaHreHc yria ot 0° 1o 180 °. Teopema kocunycos. Teopema
CUHYCOB.
Pemenue TpeyronbHUKOB. @OpMyIIbl AJ1 HAXOKAEHUS IIJIOLAAH TPpeyrolbHHUKA.
IlpasunvHbie MHO20Y20/1bHUKU.
[TpaBuJIbHBIE MHOTOYTOJIBHUKY U MX CBoOMcTBa. JlTMHA OKpyKHOCTH. [ momane kpyra.
Jlekapmogsl KOOPOUHAMbI HA NJIOCKOCHIU.
PaccrosiHre Mex 1y IByMsl TOUKaMU C 3aJlaHHBIMU KoopAuHaTaMu. KoopauHaTel cepeuHbl
OTpe3Ka.
VYpaBHeHue Qurypbl. VYpaBHEHHE OKpPYXHOCTH. YpaBHEHUE IIPSAMOW. YTJIOBOH
KO3 HULIMEHT MPSAMOIA.
Bexkmopei.
[Tonsitue Bekropa. Koopaunartel Bekropa. CiiokeHue U BbIUUTAHHUE BEKTOPOB.
YMHOXeHHe BeKTopa Ha unciio. CkansipHoe MpoU3BeIeHUE BEKTOPOB.
T eomempuyecKue npeodpazoeanus.
JIBmxenue (nepemeiuenue) ¢urypsl. [lapamiensHbiii nmepeHoc. OceBas W LEHTpaslbHas
CUMMETPHH.
[ToBopot. ['omotetus. [lonobue puryp.

Hoemopeu ue u cucmemamuszauun yqeéuozo mamepuaa.



Pasznen 11 IlnanupyeMblie pe3yibTaThbl 0CBOEHHS MPOrpaMMbl S5-9 Kiacchl

MaremaTtuka S kjacc (mpo¢uIbHBIH YPOBEHb)

JIMYHOCTHBIMH pe3yJIbTATAMH U3y4YeHHUs mpeaMera «MaremaTtuka» B 5 Kiacce SBJISIOTCS CIENYIOIIHE
KayecTBa:

® HE3aBHCHUMOCTbH MBILIUICHHUS;

e BOJISI U HACTOMYMUBOCTH B IOCTH)KEHUU IIEJIH;

e [IpeJCTaBlICHHE O MATEMaTUYECKOH Hayke Kak c(epe 4eT0BeUeCKOol NesTeIbHOCTH;

e KPEaTHBHOCTH MBIIIJICHUS, WHALMATHBA, HAXOAYHUBOCTh, AKTUBHOCTh IPH PEIICHHHM MaTeMaTU4eCKON
3a/1au;

e yMEHHE KOHTPOJIUPOBATH MPOLECC U PE3YyIbTAT yUeOHONH MAaTEMAaTUUYECKOU IE€ATEIbHOCTH;
MeTanpeAMeTHbIMH pe3yJIbTaTAMU H3y4eHHs Kypca «Marematuka» sBIseTcs (GOpMHUpOBaHHE

YHHUBEpCATbHBIX YueOHbIX AercTBui (VY ]I).
Pezyramusnsie YY/I:

® CaMOCTOSITETbHO OOHapyXHBaTh U (GOPMYIHPOBaTH y4eOHYIO MpoOJIeMy, ONpPEAesTh Ielb Y4eOHOM
NesITeIbHOCTH, BEIOUpATh TEMY IIPOEKTa;

e BBIBUIATh BEPCUH PELICHMs MPOOJIEMBI, OCO3HABATh (M MHTEPIPETHPOBATH B CIIy4ae HEOOXOIUMOCTH)
KOHEYHBIH pe3ysbTaT, BBIOMpPATh CPE/ICTBA JOCTIDKEHHS ILENH M3 MPEIIOKEHHBIX, a TaK)Ke MCKAaTh HX
CaMOCTOSITEINILHO;

® COCTaBJIATH (MHAMBUAYAJILHO MM B IPYIIIE) IUIAH PEIleHHs Ipo0ieMbl (BBIIIOTHEHUS IIPOEKTA);

e paboTas N0 IUIaHy, CBEPATh CBOM JEHCTBHS C LENBI0 M, IPU HEOOXOIUMOCTH, HUCIPABJIATH OLIMOKHU
CaMOCTOSTENFHO (B TOM YHCIIE B KOPPEKTHPOBATS IIJIAH);

e B HAJOre C yYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTEIBHO BEIPAOOTAaHHBIE KPUTEPHH OI[CHKH.
Ilo3nasamensuvie YY/I:

® AHAIM3MPOBATH, CPABHUBATD, KIACCHPUIIPOBATH U 00001aTh (DAKTHI U SBJICHHS;

® OCYIIECTBIATh CPaBHEHHE, KJIACCH(HKALHIO, CaMOCTOSTENBHO BBIOMpAs OCHOBAHUS M KPUTEPHH IS
yKa3aHHBIX JIOTHYECKUX OIepaIuii;

® CTpPOUTH JIOTHYECKH OOOCHOBAaHHOE paCCy)KIEHHE, BKIIOYAIOIIEe YCTAHOBICHHE IPHYMHHO-
CIIEICTBEHHBIX CBS3EH;

® CO31aBaTh MaTeMaTHYECKHE MOJEIH;

® COCTaBJIATH TE3MCHI, Pa3IMYHbIE BH/JBI IUIAHOB (IPOCTHIX, CIOXKHBIX M T.I.). [IpeoOpa3oBLIBaTh
UH(OPMALIUIO U3 OJHOTO BHa B IpyroH (Tabauily B TEKCT, qHarpaMmy | Ip.);

® BBEIYUTHIBATH BCE YPOBHU TEKCTOBOH HH(pOpMAIUH.

® YMETh ONPEIENIATh BO3SMOXKHBIE HCTOYHHKH HEOOXOIMMBIX CBEICHUH, TPOM3BOAUTH MOUCK HH(OPMAITHH,
aHATM3UPOBATH U OIICHUBATH €€ I0CTOBEPHOCTE.

® [IOHMMas IO3UIMIO JPYIrOro 4ejoBeKa, pa3indaTh B €0 peur: MHEHHE (TOYKY 3PEHHS), 10Ka3aTeIbCTBO
(aprymeHThl), (akThl; runmoressl. JIIs 3TOr0 CaMOCTOSTENBHO HCIOJNB30BAaTh pa3iM4HBIE BUABl YTECHHS
(u3ydarolee, IPOCMOTPOBOE, 03HAKOMHTEIBHOE, IOUCKOBOE), IPHEMBI CITyIITAHHUS.

® YMETh MCIOJb30BATh KOMIIBIOTEPHBIE M KOMMYHHKAIMOHHBIE TEXHOJIOTMH KaKk WHCTPYMEHT IS
JOCTHIKECHUSI CBOUX LIENIEH.

Kommynuxamuenvie YY/I:

® CaMOCTOATEJILHO OpPraHU30BHIBATHL y4eOHOE B3aMMOJEHUCTBHE B TIpymnme (ONmpenensTh OOIIue LEeH,
JIOrOBapHBaThCs APYT ¢ APYTOM U T.1.);

® OTCTaMBas CBOIO TOUKY 3PEHHMs, IPUBOJUTh apI'yMEHTHI, IOATBEPIKIas UX (haKTaMHu;

® B IUCKYCCUH YMETh BBIIBHHYTH KOHTPAPTyMEHTHI;

® YUUTHCS KPUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABAThH OIIMOOYHOCTH CBOErO
MHEHHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

® MOHMMAs MO3MIMIO JPYroro, pasju4yaTh B €ro pedd: MHEHHe (TOYKy 3peHHs), I0Ka3aTelIbCTBO
(apryMeHThl), (aKThl; THIIOTE3bI, aKCHOMBI, TEOPHH;

® YMETH B3IVIAHYTh HA CUTYAIMIO C HHOW MO3UIIMU U JOTOBAPUBATHCS C JTFOJABMH HHBIX IO3UIIMH.

IIpeaMeTHBIMH pe3yJbTaTaMH H3ydeHHUs npeamera «MaremaTukay sBJISIOTCS CIEAYIONINE KauecTBa:
® OCO3HAHHE 3HAUCHMS MATEMATHUKH JUIS TIOBCEHEBHOM JKH3HM YEJIOBEKA,




¢ [pEICTaBICHHE O MaTEMATHYECKOL HayKe Kak cepe MaTeMaTHuecKoii ACATENBHOCTH, 00 3Tamnax ee
Pa3BUTHUS, O €€ 3HAYUMOCTH IS Pa3BUTHS IUBUITH3AIINH;
® DPasBUTHE yMeHHs paboTath ¢ YY€OHBIM MaTeMaTHYeCKHM TEKCTOM( aHAJIH3HPOBATh, H3BJICKATE
He00X0uMyo HHQOpMaMIo) TOyHO B TPaMOTHO BBIpaXkaTh CBOH MBICIH C IIPUMEHEHUEM
MAaTeMaTHYECKOM TEPMHUHOJOIMH CHMBOJIMKH, TPOBOIHUTH KJIaCCH(DUKAIMY, JIOrHYeCKHe
000cHOBaHus;
® BIaAeHHe Oa30BLIM MOHITHHHEIM alrapaToM 10 OCHOBHBIM pa3zeiaMm COZIepXKaHHUSI,
IIPaKTHYECKH 3HAYMMbIE MATEMATHYECKHE YMCHHS ¥ HAaBBIKH, UX IPUMEHEHHUE K PCLICHHUIO MaTEMAaTHYECKUX H
HEMaTeMaTUYeCKUX 3a/1ay.



MartemaTuka 6 kiaace (mpoduIbHBIH ypPOBEHbD)

Hﬂaﬂl’lpyeMble pe3yabTarTbl H3y1€CHHA npeamMera.

1.1JInuHOCTHBIE PE3yJ/IbTATHI

© HE3ABUCHUMOCTH W KPUTHYHOCTDH MBIIIJICHHS
e BOJISI U HACTOHYHUBOCTD B JJOCTHIKCHUH LIETTH.

1.2 MeTanpeMeTHble pe3yJbTaThl OCBOEHMsS MpEAMETa MaTeMaTHKH Ha YpOBHE OCHOBHOIO o01ero
oOpa3oBaHMs BKIIOYAIOT B COOTBETCTBUH ®rOC OO0 TpH TIpyNIbl YHHBEPCATbHBIX —y4eOHBIX
JleHCTBHIL: pery/IMTHBHBIC, T03HABATEIBHBIC, KOMMYHHKATHBHBIC.

Peryasitusubie YY1

o CAMOCTOSITENTHHO OOHAPYKHBATh M HOPMYINPOBATh yueOHYIO MPoOIIeMy, OTIPEACHIATE IEMb Y

o BBIBUIATh BEPCHH PELIEHHs IIPOOIeMbl, 0CO3HABATh (M UHTEPIPETHPOBATH B ClIydae HEOOXOIMMOCTH)
KOHEUHBIH pe3y/bTaT, BHIOMpATh CPENCTBA JIOCTHXKCHWs MLENHM H3 TIPEUIOKCHHBIX, a TaloKe HCKaTh HX
CaMOCTOSTENBHO;

« COCTABJISITH (MHIMBU/AYAIbHO I B IPYTITIE) IUIAH PELICHHS TPOGIeMbl (BbIIOTHEHHUS IPOCKTA);

e paGoTasi 110 IUIaHY, CBEPSTH CBOM JEHCTBUS € EJIBIO U IIPH HEOOXOIMMOCTH HCIPABIISTH OIIMOKH camMo-
CTOSITENBHO (B TOM YHCJIE ¥ KOPPEKTUPOBATD ILIAH);

o B JIMAJIOTE C YUUTEIEM COBEPIICHCTBOBATh CAMOCTOATENIBHO BEIOPAHHEIC KPUTEPHH OLECHKH.

IMosunasareasbupie YY/:

« IPOBOJIMTH HAOIOJICHAE ¥ SKCTIEPHUMEHT MOl PYKOBOJACTBOM y9IHTEIIS;

* OCYIIECTBIISTH PACIIMPEHHBIH MOUCK MH(GOPMALKH ¢ MCIOIb30BAHUEM PECYPCOB oubsmorex u Murep-
HeTa,

* OCYIIECTRIATL BBIOOp Haubomee dPPEKTUBHBIX CMOCOOOB PEIICHHS 3a/1a4 B 3aBUCAMOCTH OT KOHKPET-
HBIX YCJIOBUH;

o AHATM3UPOBATD, CPABHHBATH, KJIACCU(PHIMPOBATH 1 0000MIATh (aKThl U SABJICHUS,

* JaBaTh ONPEACICHUS TIOHATHSIM.
Kommynuxatussbie YV /L:

« CAMOCTOSTEIFHO OPTaHM30BHIBATE y4eOHOE B3aHUMOJEHCTBHE B IpyIie (ONpenenaTh olmue 1ey,
JIOTOBAPHBATHLCS JAPYT C APYTOM H T. JL.);

B JIUCKYCCHH YMETH BbIIBUHYTh API'YMEHTbI M KOHTPAPI yMEHTBI,

 YUUTBLCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPH3HABATDH OIMUOO0YHOCTH CBOETrO
MHEHHS ¥ KOPPEKTHUPOBATh €r0;

o TOHMMASI TIO3UIHIO APYTOTO, Pa3/fuaTh B €10 pevn: MHEHHE (TOUKY 3PEHHS), IOKa3aTebCTBO (apryMeH-
Tb1), (PaKTHI (TUIIOTE3BI, AKCHOMBI, TEOPUH).

1.3 TTpeMeTHbIE pe3y/IbTaThl OCBOGHUs MaTEMATHKH B 6 Kiacce.
[Ipeamernast 061aCTh «ApHYMETHKAY

o BBIIONHATE YCTHO apuMeTHYECKHe IAEHCTBHs: CIOXKEHHE M BbIUMTAHHE JBY3HAYHBIX HHCC]T M J€-
CATHUHBIX Apo0el ¢ JByMs 3HAKaMH, YMHOXCHHE OJHO3HAYHBIX HYHCEL, apudmeTnyuecKkue onepaunun ¢
OOBIKHOBEHHBLIMU JIPOOSIMU C OJIHO3HAYHBIM 3HAMEHATENIEM U YHCIIUTEIIEM;

e IIEPEXOMUTH OT OJHON (OPMBI 3alMCH YHCEN K JAPYroH, MPEeICTaBlATL NECATHIHYIO Jipodb B BUIE
OGBIKHOBEHHON 1 B MPOCTEHIIMX CIIydasX OOBIKHOBEHHYIO B BHJC JECATHYHOMH, MPOLEHTH — B BHJAC APOOH H
J1poOb — B BHJIE TPOLICHTOB,;

¢ BBIIONIHATH apu(METHUECKHE JCHCTBUS € PalMOHAIBLHBIMU YUC/IAMH, HAaXOMUTh 3HAYCHHUS HMCITOBBIX
BBIP@KEHHH (LEIBIX U JPOOHBIX);

* OKPYIJISITH LEbIE YHCIIA i CCITHYHBIE TPOOH, BBITIONHATE OLEHKY YHCIIOBBIX BRIPAKEHHUH !



*IOTIE30BATLCA  OCHOBHBIMU  €AMHMIAMH  JUIHHBI, MacChl, BPEMCHH, CKOPOCTH, ILIOIIagH, o0bema;
TICPEBOUTE OZIHA €IMHULIBI M3MEPEHHUS B JIPYTHE;

* PCLIaTh TEKCTOBBIE 311240, B TOM YHCIIE CBSA3AHHBIE ¢ OTHOIICHHSIMH ¢ IPONOPUHOHATBHOCTRIO BEJTH-
YHH, TPOOSAMH U TPOLIEHTAMH.

I/ICHOJIL?;OBaTb HpI/IO6p€TeHHbIe 3HaHUSA U YMEHUS B [IPAKTHYECKOUN IeATENbHOCTH U IIOBCEIHEBHOM JKU3HU
JULSL:

* PCIICHHS HECTOKHBIX TMPAKTHYECKHX PACUETHHIX 3a71a4, B TOM HCIIE c HCIIOJIB30BAHUEM TIPU HEOHXO-
AUMOCTH CTIPABOYHBIX MATEPHAIOB, KATbKYIIATOPA;

* YCTHOH NPHKH/KHU ¥ OLECHKH Pe3yIIbTaTa BBIYHCIIEHUI;

¢ MHTEPIPETAllMM  PE3YJIbTATOB DPELIEHHS 3a1ay ¢ YUCTOM OrpaHWYCHMH, CBA3AHHBIX C pealbHBIMU
CBOHCTBAMH PaCCMATPHBAEMBIX MPOLECCOB U SBIICHMUIL.

Ilpenmernas o6macts «Asnrebpa»

OHGPCBO,ZIHTL YCJIOBHUA 3amayd Ha MaTeMaTUYECKHU I A3BIK; HCIOJIB30BAThH METOAbI paﬁon C MaremarTu-
YCCKHUMU MOJCIISIMU;,

© OCYIIECTBJIATH B BBIPDAXKCHUIX H (bopMynax YHCJIOBBIC ITOJICTAHOBKHU M BBITIOJIHSTH COOTBETCTBYIOIIUE
BBIUHCJICHUS

® OIIPECACIISITh KOOPIAHHATHI TOYKH U n306pa>1<ar5 YHClia TOUKaMH Ha KOOpIWHATHOH HpSIMOﬁ;

® COCTaBIISITh 6yKB€HHbIe BBIpaXXCHUS U (bOpMyHLI 10 yCJIOBUSIM 3a1a4; OCYUIECTBIISITh B BBIpAXEHUIX H
d)OpMyJIaX YHUCJIOBBIE MOJICTAHOBKHU U BBITIOJIHATE COOTBCTCTBY}OH_II’IE BBIYHCJICHUS,

* PCLIATE TEKCTOBBIC 3a1a4H alrebpauieckum MetonoM. Memons3osats NPHOOPETEHHBIE 3HAHUS M YMEHUs
B MIPAKTHYECKOH ICATCIBHOCTH H IIOBCETHEBHOM SKU3HM LIS
* BRIITOJIHCHHS PAacUeTOB 110 (hOPMYIIaM, COCTABIICHHUS (hopmyJ1, BBIpQXkArOIINX 3aBHCHMOCTH MEXTY
PCATbHBIMH BEJIMYUHAMH.
IIpenmernas o6macts «I° COMETPHS

e [lonb30BaThest reoMeTpuYecKuM S3BIKOM 1151 OIHCAHU IIPEIMETOB OKPY:KAIOLIEr0 MHPa;

* Paclio3HaBaTh rEOMETPHYCCKUE (PUTYDPBI, pa3IHIaTh HX B3AHMHOE PacIooxKeHue;

* H300pakaTh reOMETPHUYECKHE (uryper, pacrnosnasars Ha UepTekax, MOICTSIX M B OKPYXKAIOMEH 00-
CTAHOBKE OCHOBHbIE [IPOCTPAHCTBEHHBIE TeJIa;

* B IIPOCTEHIINX CIIyYasX CTPOMTH PAa3BEPTKHU IPOCTPAHCTBEHHBIX TEJI;
* BEIUCIIATE ITOIIANH, TIEPHUMETPBI, 00BEMBI IPOCTEH I FeomMeTpuieckux Gpuryp (Ter) o Gopmymam.

Ucnons3oBats HpH06peTCHHBIe 3HAaHWUA U YMEHHS B NPAKTHYECKON IeATETbHOCTH U TOBCETHEBHOU JKU3HH
JUIS:

¢ PCUICHUS HECIIOKHBIX FEOMETPHYECKHX 3a/1a4, CBS3AHHBIX C HaXOMKICHUEM M3YYCHHBIX T€OMETPHYECCKIX
BEJIMYUH (MCIOJIB3YS IPH HEOOX0MMMOCTH CIIPABOYHHUKH M TEXHHYECKUE CPE/ICTBA);
* IOCTPOEHNH T€OMETPUIECKHMH HHCTPYMEHTAMH (JIMHEHKa, YTOIBHHK, MPKY/I, TPAHCIIOPTHD).



Maremaruka 7 kaace (mpoduabHbIif YPOBEHbB)

Ilnanupyembie pesyabTaThl ocBoeHHs Y4e0HOro mpeaMeTa: JMYHOCTHbIE, MeTanpeaMeTHbIe H
NpeIMeTHbIE Pe3y/IbTAThI.
JIngHOCTHBIE pe3yabTaThI
YV obyuarowezocs 6yoym chopmuposanui:
° BHYTPCHHSA MO3HIMSA IWIKONBHMKA HA YPOBHE MOJNOXKHTENBHOIO OTHOMICHHS K ypokam
MaTeMaTHKH;
¢ MOHHMAHHE POJIH MATEMaTHYECKUX JEHCTBHUIN B KU3HHU YeOBeKa;
* MHICPEC K pasIUYHBIM BHIAM Y4eOHOH MeSTEeNbHOCTH, BKIIOYas JJIEMEHTBl TPEJIMETHO-
HCCTIEI0BATEIbCKOH AeSTENbHOCTH,
* OPHCHTAIUA Ha IOHUMAHHE NIPEVIOKEHHH U OLEHOK YauTeNei 1 OJTHOKJIACCHHUKOB;
* [IOHMMaHHE [IPHYKH ycIiexa B yyehe;
¢ NMOHMMAHHE HPABCTBEHHOTO CONEPIKAHMS TOCTYIIKOB OKPY KAIOIIUX JIFOEH.
Obyuatowuiics nonyuum 8o3moxcnocms ons popmuposanusa:
MHTCPECA K II0O3HAHUIO MATEMATHYECKUX (DaKTOB, KOJNMYECTBEHHEIX OTHOIICHHH, MATEMAaTHYECKUX 3aBHCHMOCTE
B OKPY>KarolleM MHpE;
OPHEHTALIMH HA OLICHKY PE3yJIbTaTOB [I03HABATEILHOM JEATETbHOCTH;
* 00LIKX NPE/ICTABIEHHUH O PAHOHATBHOI OpPTaHU3alMKU MBICITHTEIBHON eI TENEHOCTH;
¢ CAMOOIICHKH Ha OCHOBE 3alaHHBIX KPHTEPHEB yCIIEITHOCTH y4eOHOH nesTensHOCTH;
* ICPBOHAYAILHOM OPHEHTAIMH B MIOBECHHH Ha [PUHATBIE MOPAIbHBIE HOPMEL;
* IOHHMAHHSI 1yBCTB OJHOKJIACCHUKOB, YUUTEIEH;
¢ IPCIICTABJICHHUS O 3HAYCHUH MATEMATHKU JUIS O3HAHUS OKpYIKaIOIIEro MUpa.
Meranpeamernsie pe3yabTarTor:
PeryasitruBubie:
Vuenurx nonyuum sosmooicnocme HAy4umocs.:
¢ [IOHUMATDb CMBICII MHCTPYKIMH YIUTENs U 3a1aHHii, IPEIUIOKCHHBIX B yueOHHKe;
® BBITIOJIHATH ICHCTBUS B ONOPE HA 33 aHHbIH OpHEHTHD;
* BOCIIPHHUMATh MHCHHE U IIPEJIOKEHH S (0 CIOCO0e pemreHHs 3a/1a4) CBEPCTHHUKOB;
*B COTPYIHHYCCTBE C YYHTEIEM, KIACCOM HAXOIUTh HECKOILKO BapUaHTOB pELICHHS y4eOHOI
3anaym;
* onpedenamy UENb AeSITENBHOCTH Ha YPOKE C IOMOIIBIO YIHTENIS B CAMOCTOSTEBHO;
* COBMECTHO C yyHuTeleM 00Hapy »KUBaTh U popmynuposame yuebnyio npobnemy;,
* NIAHUPOBame Y4eOHYIO NESTeTBHOCTD Ha ypOKe;
* 6bICKA3bIGAMD CBOIO  BEPCHIO, MBITATBCS IIPEUIAraTh CIOCOG  ed IPOBEPKH (HAa OCHOBe
IIPONYKTHBHBIX 3a/laHHUi B yueOHUKe);
e paboTas 10 NPCATIOKCHHOMY  IJIaHy, UCHONb306aNb HEOOXOIUMBIE cpeacrea  (y4yeOHHK,
KOMIIBIOTEP U HHCTPYMEHTEI);
* Onpedensime yCUEIHOCTh BBIIONHEHHS CBOCIO 3a/laHus B IUAJIOTE C YYHTEIIEM;
¢ Ha OCHOBE BAPHAHTOB PEIICHHS IPAKTHYECKUX 33124 [0 PYKOBOJICTBOM YYHTEIS I€/IaTh BBIBOIEI
0 CBOHCTBAX H3y4aeMBIX 0GBEKTOB;
* BEIOJIHATE y4eOHBIE NEHCTBHUS B YCTHOM, MUCHMEHHOH PEYH U BO BHYTPEHHEM IIJIaHE;
¢ CaMOCTOSTESIEHO OL€HUBATh IPABMIBHOCTD BBITOTHEHMUS JEUCTBUS M BHOCHUTH HEOOXOIHMBIE
KOPPEKTHBEI B ICHCTBHUS C HATTISAHO-06pasHbIM MaTepHaIoM.
CpezncTBom (popMHUPOBAHHS PeryIATHBHEIX ACHCTBHH CITyKaT TEXHOIOTHS IPOOJIEMHOTO AManora Ha Tare

M3Y4CHHUS HOBOTO MaTepuasa U TeXHOJIOTHS OleHUBAHMUS 00pa3oBaTeNbHBIX JOCTHIKEHMI (yueOHbIX
YCIIEXOB).

IToznaBareabubIe:
Yuenux nonyyum sosmoocnocme Hayyumocs.

® [OX PYKOBOACTBOM YYHTENS OCYLIECTBIATH ITOHCK HEOOXOMMOH H  JONOJHHTENBHOM
HH(popManuy;

* paboTark ¢ NONONHUTENEHBIME TEKCTAME 1 3a/IaHUSIMU;

* COOTHOCHTB COLCPIKAHHME CXEMATHIECKHX H300paKeHH i ¢ MaTeMaTHYECKOH 3aIMChIO;

* MOJCIHPOBATE 3a71a4i HAa OCHOBE AHAIN3A JKH3HEHHbIX CIOXKETOB;



* YCTaHaBIWBAaTb  AHAJOTHH; (OPMYIHPOBATH BHIBOJALI HA OCHOBE AQHAJIOTUH, CpaBHEHHS,
00001eHus;
* CTPOMTP pACCYKNEHHUS O MATEMaTHYECKHX SIBICHUSX
* TOMB30BATHCA IBPHCTUIECKMMH [IPUEMAMH JUTSL HAXOXKIEHHS PEIIEHHS MATEMATHYECKIX 3az1ay.
KommyHukaTupHbIe:
Vuenux nonyuum eosmoorcrocms nayuumscs:
* CTPOUTb IIOHATHBIC AJIS IAPTHEPA BHICKA3bIBAHUS H ApryMEeHTHPOBATE CBOIO MO3UIHIO;
* HCIIO/IE30BATH CPEACTBA YCTHOIO OOIIEHHS Ul pelleHHs KOMMYHHUKaTHUBHBIX 3a/1a4;
* KOPPEKTHO (hOPMYIHPOBATH CBOIO TOYKY 3pEHHS;
* TPOSBIIATE HHUITHATHBY B yYeOHO-II03HABATEILHOLL JEATEIBHOCTH;
* KOHTPOJHMpPOBATH CBOM NEHCTBUS B KOJUIEKTHBHOH paboTe; OCYIIECTBIIATH B3aUMHBIH KOHTPOIb.
IIpeameTHbIe pe3yabTaTh:
APUOMETHKA
Yuenux nonyuum eosmoorcnocme HayYumcs:
® BBINIOJNHATE YCTHO apU()METHYECKHE MACHCTBHS CIOXCHHE H BBIYHTAaHUE [BY3HAYHBIX YHUCET U
ACCSTHYHBIX IPo0Oe ¢ IBYMS 3HAKAMH, YMHOKEHHE OJHO3HAIHEIX YHCEIT, apU(PMETHYECKHE ONEPALIHH C
OOBIKHOBEHHBIMH IPOOSMH C OJHO3HAYHBIM 3HAMEHATEIIEM U YUCITHTENIEM;
® TCPEXOMUTH OT ONHOH (hOPMEI 3aMUCH YHCen K JPYTOH, NPEICTABIATh AECATHYHYIO Ipobb B Buze
OOBIKHOBEHHOI M B IIpOCTEHIImX CIy4asX OOBIKHOBEHHYIO B BHJIE JAECATUYHOMU, IPOLUECHTHI — B BHJIE
ApoOu ¥ Ipo6b — B BHJIE MPOLEHTOB; 3aMHCHIBATE GonbluMe M Majible YHCIIA ¢ HCTIOMB30BAHEEM LEJTBIX
CTENICHEN JIECIATKH;
* BBIIOJHATL ApUYMETHUECKUE NEHCTBUS C PallMOHABHBIMH  YHCIIAMH, CPaBHHMBATH DAlHOHAIBHBIE U
ACHCTBUTENBHBIE YHCIIA; HAXOIUTD B HECIOKHDIX CIIyqasX 3HaYCHUs CTETIEHEH C LEIbIMU MOKA3aTEISIMU
1 KOpHEHW; HaXOUTh 3HAYEHHUS YHUCIIOBBIX BEIPAYKCHUH;
® OKpYIIATh LEJBIC YUCa U JACCATHYHbBIE IPOOH, HAXOMHTD NPUOIMKEHUST YHCET C HEIOCTATKOM H C
M30BITKOM, BBIIIOJHSTE OHEHKY YHCIOBBIX BEIPAXKECHHUI;
* IIONb30BAThCA OCHOBHBIMHM C[MHMIAMH [UTHHBI, MacChl, BPEMCHH, CKOPOCTH, ILIOLIANH, OObeMa;
BBIp@XXaTh 00JIEe KPYITHBIE €THHUIIBI depes Oosiee MENKHe U Hao60POT;
* PeluaTh TEKCTOBBIC 3ala4H, BKIIOYAs 3aJaud, CBA3AHHBIE C OTHOIICHHEM M C IIPONIOPIHOHATBHOCTBIO
BEJIMYMH, IPOOSIMH M IPOLIEHTAMHY;
* HCIONB30BaTh NPHOOPETEHHBIE 3HAHUS H YMEHHS B IIPAKTHYECKON JEATETbHOCTH M ITOBCENHEBHOMN
KU3HH TS
® PCIUICHAS HECTIOXKHBIX TNpPAKTHYCCKHX DACUETHBIX 3a7aY, B TOM YHCIE C HCIIONB30BAHUEM IIPU
HEOOXOMMOCTH CIIPABOYHBIX MATEPHAIIOB, KaJIbKyJI1TOpa, KOMIBIOTEPA;
* YCTHOH NpPHKAIKH M OLEHKH pe3yJbTara BBIYMCICHUH; TIPOBEPKH pE3y/ibTaTa BBIYHCICHHS
UCIIOJIE30BAHUEM Pa3]IMYHBIX IPUEMOB;
¢ HHICPIPCTALMK DE3yIbTAaTOB DEUIEHHS 33ajad C yd4eTom OTPaHMYEHUH, CBA3AHHBIX C pEATbHBIMH
CBOHCTBaMH pacCMaTPHUBAEMBIX TIPOLIECCOB | SIBJICHUIA,
AJITEBPA
Yuenux nonyuum eosmoocnocme Hay4umocs
* COCTaBISITh OyKBEHHBIE BHIPAKECHUS U opmysI 0 ycmoBusIM 3anay; OCYHIECTBIIATE B BBIPAXKEHUSX U
(opMynax dUHMCIOBbIE TONCTAHOBKM M BBILOJIHSTE COOTBETCTBYIOIINE BBIYMCIICHHUS, OCYIECTBIISATh
TIOZICTaHOBKY OZHOTO BBIPAXXCHHS B JIPYTO€; BBIPAXKATH U3 opmyn onHy nepemennyro 4epe3 OCTATbHBIE;
® BBIIOJIHATE OCHOBHBIE IEHCTBHS CO CTENEHSMH C IIEJIBIMH [IOKA3aTeJIsIMHA, C MHOTOYIEHAMH H C
anredpauvecKUMU ApOOSMH; BBIOIHSTE PA3NIOKCHAC MHOIOYWICHOB HAa MHOXKHTENH, BBINOHSTE
TOXKIECTBEHHBIE MPEOOPA30BAHMUS PALHOHAIHHEIX BBIPA)KEHHI;
* IPUMEHATL  CBOMCTBA apHdMeTHUECKUX KBAaZpaTHbIX KOPHEH JUISl BBIYKCICHUS 3HAYCHHH u
peoOpa30BaHHM YHCIIOBBIX BBIDOKECHUH, CONEPIKAIIUX KBAPATHBIE KODHH;
* PeLIaTh JIMHCHHbIE, KBAJpaTHBIE YPABHEHUS U PallMOHATIEHBIC YDABHEHHSI, CBOISIINECS K HUM, CHCTEMBI
ABYX JIMHEHHBIX YPABHEHUH U HECIIOXKHBIE HETHHEHHbIE CHCTEMBI,
* PeLIaTh JTMHEHHbIC U KBAPaTHbIE HEPABEHCTBA C OIHO NIEPEMEHHOM U UX CHCTEMBI;
* PelUaTh TEKCTOBBIC 3ala4yd aireOpandecKuM METOHOM, HHTEPIPETUPOBATD IMOJIYYEHHBIH pe3yiIbTaT,
IPOBOAUTE OTOOD peIeHuit, HexXoms u3 bopmymupoBky 3amaun;
* H300paXxaTh YKCIIa TOUKAMH Ha KOOPJIMHATHOH TPSIMOIA;
* OTPENCIIATE KOOPAMHATEI TOUKH IUIOCKOCTH, CTPOUTB TOUKH C 33 AHHBIME KOOpJAMHATAMHU;



* H300paKaTh MHOXKECTBO PEINECHHUH JTHHEHHOro HEPaBEHCTBa;

* Pacro3HaBaTh apU(YMETHIECKHE U FeOMETPHUCCKHE NPOrPECCUH; peluaTh 3aa491 C IPUMEHEHUEM

* HOpMyIIBI OOIIETO YIeHa B CyMMBI HECKOIbKHX IIEPBEIX YWIECHOB,;

* HaXOJUTh 3HAYEHHs QYHKIUH, 3aaHHOM opmyiioii, TaGnuueii, rpaduKoM 10 ee apryMeHTy;

¢ HaXOIUTh 3HAYCHUE apIyMEHTa 110 3HAYEHHIO (DYHKIHH, 3a1aHHO rpauKoM HiIM Tabauneit;

* ONPENIeNATE  CBOHCTBA (yHKUMH( O6JACTh OmpeneieHus, BO3pacTaHHe U yOBIBaHHE, YETHOCTh WM
HEYETHOCTB) 10 €€ IpaduKy; IPUMEHSTH rpaQuyecKue NpeJCTaBICHHS TIPH peLICHUN YPaBHEHHH,
CHCTEM, HEPABEHCTB;

* OMHCEHIBATH CBOHCTBA H3YYCHHBIX (DYHKIMIT (y=KX, y=KX+b, y=x2, y=x°, Ap. ), CTPOUTH UX IPa(HKH;

* HCIOJIB30BaTh NPHOOPETEHHEBIE 3HAHWS M YMEHHS B NPaKTHYECKOH JEATENbHOCTH M IOBCEIHEBHOM
KU3HH JUISL BBINOJIHEHHS PACcYETOB IO (hopMyIIaM, COCTABICHHUS hopmy, BeIpaxkaromux 3aBHCHMOCTH
MEAY peallbHBEIMU BETMIMHAMH; HAXOXKICHHS HYXKHOH (hOPMyIIB! B CIIPaBOYHBIX MaTepHaax;

* ONUCAHUS 3aBUCHMOCTEH MEXAY (HU3MYECKUMM BeIHYHHAMHU COOTBETCTBYIOIIMMU (hOopMyTamMu  Iipu
HCC/ICIOBAaHMH HECTIOXKHBIX IPAKTHIECKUX CHTYALIHIA;

* HHTEPIPETalHU IPaQHKOB PeaIbHBIX 3aBUCHMOCTEN MEXIy BEIMUYNHAMH.

OJIEMEHTHI JIOTUKH, KOMBHHATOPUKU,
CTATUCTHKU U TEOPUM BEPOSITHOCTEI
Yuenux nonyuum eosmoorcnocmo naywumocs:

* HPOBOJUTEL HECIIOXKHBIE NOKA3ATENBCTBA, MOTYYaTh NPOCTEHINNE CIEICTBHS U3 U3BECTHBIX MJIM  paHee
TONyYCHHBIX  YTBEPXK/ICHUH, OLCHMBATH JOTHYECKYIO IPABHILHOCTD PacCyXIeHUMN, HCIOIb30BaTh
TPUMEDBI [IJIs HILTIOCTPAMH i KOHTPIPUMEPSI ISl ONIPOBEPKEHHS YTBEPIKICHHIA;

* M3BJIEKaTh HH(OPMAIMIO, NPEACTABIEHHYIO B TabNML@x, Ha nuarpaMMax, rpauKax; COCTABJISTH
TaOJTHIBL, CTPOMTE JHArPAMMBI H TpaduKu;

* pemarb KOMOMHATOPHBIE 3a/a4M IIyTEM CHCTEMATHIECKOIo nepedopa BO3MOXKHBIX BapHAHTOB,
BBIMHUCIIATE CPEJHUE 3HAYCHHS PE3YIbTATOB H3MEPEHHIL;

* HAXOIHTH YaCTOTY COOBITHS, HCTIONB3Ysl COGCTBEHHBIE HAGMIONCHHS H FOTOBLLE CTaTHCTHYECKUE TAHHEIE;

* HCIONB30BATh IPUOOPETEHHBIE 3HAHMS H YMEHHS B IIPaKTUYECKOH NeATETBLHOCTH .

['EOMETPUAI.
Vuenux nonyuum sosmooicnocmo naywumocs

* HCIIOJIBb30BATH SI3bIK I€OMETPHH JUIS ONHCAHMS PEIMETOB OKPY’KaroIEro MUpa;

* TPHUMEHATh CBOKMCTBA M IPH3HAKH TPEYTOIbHUKOB TIpH PEIICHHUH 3a/1a4, UCIIOJIB30BaTh IPHOOPETEHHBIE
SHaHHA M yMCHHS B TIPAKTHYECKON NEATELHOCTH U IOBCEIHEBHON SKU3HH JUISL OTIHCaHUS PeajbHbIX
CUTyallui Ha S3bIKE TEOMETPHH;

* OBJANCTE METOZAMH PEIICHUS 3a/1a4 Ha BEIYUCIICHHS U J10KA3aTEIIbCTRA: METOZIOM OT IIPOTHBHOIO,
METOZIOM Iiepebopa BapHAHTOB

* OBJANCTh TPAIMIHOHHON CXEMOH PELIeHHs 3a1a4 Ha IOCTPOEHHE ¢ ITOMOIIBIO IUPKYJIS M THHEHKH
aHaJlu3, IOCTPOCHHE, I0KA3aTeNbCTBO U HCCIIE[OBAHHUE,

* TIPHOOPECTH ONBIT HCCIENOBAHUS CBONCTB IUITAHUMETPUYECKUX (UTYP C MOMOIIBIO KOMITBIOTEPHBIX
[Iporpamm;

» (QopmynupoBaTh M HOKa3bIBATE TCOPEMBI, BBIPAXAIOLIWE MNPU3HAKH NAPAILIeTbHOCTH JIBYX TIPSIMBIX,
OOBSACHATH, YTO TaKOE AaKCHOMBI TCOMCTPUH M KaKH€ AaKCHOMBI YK€ HCIIOJIb30BATHCE panee,
(hopMyIIMpOBaTh aKCHOMY MapasLIeTbHBIX IIPAMBIX H BBIBOXMTEL CICICTBUS M3 Hee, OOBSICHSTE, B ueM
3aKJIF0YacTCs METON NI0Ka3aTesbCTBA OT MPOTHBHOIO, IIPUBOJUTE TPUMEPBI HCMOJIB30BAHHUS 3TOTO
MeToma.

* TPHUMCHATH CBOHCTBA ¥ PU3HAKH IPSIMOYTONbHBIX TPEYrOJbHUKOB IIPU PEIIEHUH 3a/1a4, UCIIOIb30BaATh
NPHOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTHIECKOH NEATENbHOCTH U OBCETHEBHOMN JKH3HU JUIS
OIMCAHMS PEANIbHBIX CHTYallMH Ha S3bIKE FEOMETPHH;

* BBIYHCILATH IJIOIAAU GUTYD, COCTABIEHHBIX H3 ABYX WK 00JI€E IPSIMOYTOIbHUKOB, napasiesorpaMMoB,
TPEYTOJIbHUKOB;

* BBIMHCIIATE IUIOIIAM MHOTOYTOJIBHUKOB, HCIIONB3YS OTHOIIECHHS PaBHOBEJIUKOCTH H
PaBHOCOCTaBJIEHHOCTH;

* PeLIath 3a/1a41 Ha OCTPOCHHE METOOM F€OMETPHUYECKOTO MECTA TOUEK 1 METOJIOM NOA00OHS;

* u300paxath M 0603HAYATH BEKTOPHI, OTKIABIBATE OT AAHHOH TOYKH BEKTOD, PAaBHBIN JaHHOMY; yMeThb
peliaTh 3a1a4u;



OOBACHUTB, Kak ompeenseTcs CyMMa NIBYX H Oojiee BEKTOPOB; CTPOHTH CYMMY IBYX U 0oJiee TaHHBIX
BEKTOPOB, TMOJb3ysCh IpaBHIAMH TPEYTONIbHAKA, MapallelorpaMMa, MHOTOYTONBHHAKA; CTPOHUTH
PasHOCTB IBYX JIAHHBIX BEKTOPOB;

¢opmynupoBath cBolicTBa YMHOMCHHS BEKTOPA Ha YHCIIO; HOPMYIIHPOBATE 1 JOKa3bIBATE TEOPEMY O
CPEIHE! JINHUK TPAIel|H, pelmaTh 3a/1aym;

AOKa3bIBATE JIEMMBI O KOJUIHHEAPHBIX BCKTOpaX M TEOPEMBI O pPa3JIOKEHHH BEKTOpa IO JByM
HCKOJLTHHEAPHBIM BEKTOpaM, TIpaBHIIA NeHCTBHi Hay BEKTOpaMH C 3a71aHHBIMH KOOPIMHATAMH; peLiaTh
3a1aym;

BBIBOZUTH (hOPMYITBI KOOPIHHAT BEKTOpA 4epe3s KOOPAMHATHI €r0 KOHIA M Havaa, KOOPJIMHAT CepeIuHbI
OTPE3Ka, NHHDBI BEKTOPA U PACCTOSHAS MEXILY ABYMSI TOYKAMH; peINaTh 3a1ayy.

BLIBOZUTL  YPABHEHHUS OKPYKHOCTH U IPAMOH;  CTPOMTH OKPYXKHOCTH 1 IpsIMBIE,  3a/JaHHBIE
YPaBHCHHUSAMH; PEIIaTh 3a1ayH.

IPHMCHATE  CHHYC, KOCHHYC H TaHTeHC yrmos ot 0° nmo 180°%  mokasbsath OCHOBHOE
TPHTOHOMETPHYECKOE TOXKAECTBO; PeIIaTh 3a11a9M, TPUMEHSA (GOPMYJIBI /IS BBHIYHCIICHUS KOOpIHHAT

/IOKasBIBATL  TEOPEMBI 06  OKDYXKHOCTH, ONMCAHHOH OKOJO IIPaBUIILHOTO  MHOTOYTOJLHUKA, M
OKPYXKHOCTH, BITUCAHHOM B NIPaBHIILHEIIL MHOTOYTOJIBHUK; IPUMEHATH (hOPMyYIBI IS BEIIHCITEHHS] yria
TUIOIIANA ¥ CTOPOHBI IIPABHIILHOTO MHOTOYTONBHUKA H palliyca BIHCAaHHOH B HEr0 OKPYXKHOCTH pu
pEeLIeHUH 3a1ay;

NIPUMEHATE OPMYIBI JUTHHBI OKPY)XKHOCTH 1 AYTH OKpYXHOCTH, ITOIAMH KPyra U KPyroBOro CEeKTopa
IpH PELIEHNH 3a/ay;

OOBACHATH, YTO TaKoe OTOOpaXKeHHE IIOCKOCTH Ha cedsi; IOKa3bIBaTh, 4TO OcCeBas u HEHTpaIbHas
CHMMCTPUH SBJISIOTCS IBHXKEHHSIMH M YTO TIpY IBMXKEHHH OTPE30K OTOOpaskaercss Ha OTpe3oK, a
TPCYTOILHUK — HA PABHBIi €My TPEYTONBHHK; pelaTh 3aJa4m;

OOBSICHATE, UTO TaKoe MapaieTbHbIH TICPEHOC | TOBOPOT; JOKa3bIBATH, YTO MApAILIETbHBL IIEPEHOC H
TTOBOPOT SABJISIOTCS IBUKCHUSAMH ILIOCKOCTH; PELIATh 33149,

HMETb TIPEJICTABIEHHS O MPOCTEHIINX MHOTOTpAaHHHKAX, TelaX H MOBEPXHOCTAX B IPOCTPAHCTBE;
opmyeI 115t BEIYMCIEHMS MTOMAKEH TIOBEPXHOCTEH U 06BEMOB TeJ.



Matemarnka 8 knace (mpo¢uiabHbBIIT YPOBEHb)

N3yuenne anreOper CIocoOCTByET (opmuposanmio y y4almuxcs INYHOCTHBIX,
METANPEIMETHBIX U IPEAMETHBIX Pe3y/IbTATOB 00y4eHHS, COOTBETCTBYMOMIMX TpeOOBaHUAM (esepaTbHOro
TOCYAApCTBEHHOr0 00pa30BaTELHOrO CTAHIAPTA OCHOBHOIO obmero o6pazoBauus.

JImunocrubie YYI:

i BOCITMTAHHE POCCHHUCKOM TIpa)IaHCKOi WACHTHYHOCTH: NAaTPHOTU3MA, YBAaXEHHS K Oreuecrny,
OCO3HAHHS BKIIaZla OT€YECTBEHHBIX YUEHBIX B Pa3sBUTHE MUPOBOU HayKH;

2. OTBETCTBEHHOE OTHOLICHHME K YYEHHIO, FOTOBHOCTD H CIIOCOOHOCT 00yYaromumXcs K CaMOpa3BUTHIO U
CaM000pa30BaHMIO HAa OCHOBE MOTHBALMH K O0YYEHHIO U MO3HAHHUIO;

3. OCO3HAHHBIA BBIOOP M MOCTpOEHHE AalbHEHIIeH HHIUBHIyaTbHOM TPAaCKTOPUH OOpa30BaHUS Ha Gaze

OPHCHTHPOBKM B Mupe mpodeccuii u MPODECCHOHANBHBIX NIPeANOYTEHHH ¢ Y4ETOM  yCTOMYMBBIX
TIO3HABATENIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE hopmupoBanus yBaxuTempHOrO OTHOLICHHS K TPY.y,
PA3BUTHE OIBITA YYACTHS B COMUATHHO 3HAYUMOM TpyIe;

4, YMEHHE KOHTPOJHMPOBATH, OLECHHUBATH W dHATM3UPOBATL NPOLECC U  pe3yiIbTaT y4eOHOM u
MaTEeMaTHYeCKOH JesITeNbHOCTH;

. YMCHHE CaMOCTOATENBHO PaboTaTh ¢ pasiIuYHBIME HCTOYHHKAMH HH(OpPMALKU (yueOHbIe nocobwus,
CIIPaBOYHHKH, pecypcsl MHTepHeTa u T.11.);

6. YMCHHE B3aUMOJICHCTBOBATE C OJHOKJIACCHUKAMHE B TIponecce y4eOHoOM aestTenapHoCTH;

7. KPUTHYHOCTb MBIIICHHS, HHUIMATHBA, HAaXOIMMBOCTh, aKTUBHOCTb NpPH peIIEHHH MaTeMaTUYeCKuX
3az1ay.
Perynsruunie YY1

* CaMOCTOATENbHO OOHApyKUBaTh u bopmymuposats y4eOHyo mpobnemy, ONpPENETATh LEeNb Y4eOHOM
ACATCIIBHOCTH, BBIOUPATh TEMY MPOEKTa;

* BBIIBHTaTh  BEPCHH  pelIeHHs NpoOJIEMbI,  0CO3HABATH (1 uHTEpHpeTHpOBAaTE B CiIy4ae
HEOOXOIUMOCTH )KOHEYHEIH PE3YJIbTAT, BBIOMPATh CPECTBA MOCTHIKEHMUS LCJIH U3 NPENTIOKEHHEIX, a TaKKe
HCKaTh X CaMOCTOSITEIIHHO;

*  COCTaBJIATH (MHAMBH/IYaIbHO MM B TPYIIIE) IUIaH peleHus IPOOJIEMBI (BBITOTHEHUS IIPOEKTA);

* pabotas mo mmany, cBepsTh cBow JGUCTBHS C LENBIO H, IIpH HEOOXOIMMOCTH, MCIPABIATH OMIUGKH
CaMOCTOATENBHO (B TOM YHCJIE U KOPPEKTHPOBATE IU1aH);

* B JIHAJOre C yYUTEIEM COBEPIIEHCTBOBATH CaMOCTOSATENbHO BRIPAOOTAHHEIE KPHTEPHH OEHKI.
IlosnaBarensubie YY1

* @HAM3HPOBATh, CPAaBHHBATH, KIIaCCHGUIUPOBATh 1 0606mAaTh (axTe! u sBneHUS;

* OCYLIECTBJIATH CpaBHEHHE, KIIaCCH(PHKAINIO, CaMOCTOSTEILHO BBIOUpAss OCHOBAHUS H KPUTEPUH [1JIs
YKa3aHHBIX JIOTHYECKHX OTEPAIIHIA;

® CTPOHTH JIOTUYECKH 0OOCHOBAaHHOE PacCyXICHUE, BKIIOYAIOIIEE  YCTAHOBIEHHE IIPUYHHHO-
CIICICTBEHHBIX CBA3EH;

* CO31aBaTh MaTeMAaTHYECKHE MOJIEIIH;

* COCTAaBIATH TE3HUChHI, DPA3NHYHBIE BHIB IUIAHOB (IPOCTBIX, CIOXHBIX u T.IL.), TIpeoGpa3OBBIBATH
MH(OPMAIHIO U3 OJTHOTO BH/IA B Apyro# (Tabauny B Tekcr, AMarpammy u mp.);

*  YMCTb ONPENETATh BO3MOXKHEIE HCTOUHHKH HEOOXOIMMBIX CBEJICHMUH, IPOM3BOMUTE NMOUCK HH(OpMALHH,
aHaTH3UPOBATH H OLICHUBATH €& J0CTOBEPHOCTS.

* VYMeTe ucmons3oBath KOMILIOTCPHBIE M KOMMYHHKALMOHHBIE TeXHOJIOIMH KaK HHCTPYMEHT ISt
JOCTHIKEHUS CBOUX LIETICH.
Meranpeamernbie pe3yJabTaThl:

1. TICPBOHAYANIbHBIE IPE/CTABICHUS 00 Huesx u o MCETONaX MATeMaTHKH KaK 06 yHHBEpCANBHOM S3bike
HAYKH M TEXHUKH, O CPE/ICTBE MOAETHPOBAHUS SBJIEHMI 1 IPOLIECCOB;

2, YMCHHE CaMOCTOATENIBHO ONPEeNENsTh LENH CBOEro 00y4eHHs U IpHOGPETaTh HOBbIE 3HaHMs, CTABUTH U
(bopmymmposars st ce6s HoBBIE 3ajaqu B y4y€0e, pa3BUBATh MOTUBBI H HHTEPECHI CBOEH MO3HaBATEIbHOI]
JIEATETBHOCTH;

3. YMEHHE COOTHOCHTH CBOM JIEHCTBHS C TLTAHUPYEMBIMH PE3yNIbTaTAMH, OCYLIECTBIISITS KOHTPOJIb CBOEit

ACATEIBHOCTH B  IIPOLECCE  TOCTHIKCHHS Pe3yJbTata, ompenenaTs cmnocoGsl meifcTBHil B paMkax
IIPCUIOKCHHBIX YCIIOBHI M TpeGoBaHwmii, KOPPCKTHPOBATh CBOM IEHCTBHS B COOTBETCTBHH C U3MEHSIONIEHC s
CHUTYyaluek;



4. YMEHHE OnpenenaTh IIOHATHA, BBIABIATL HUX CBOMCTBA M TIpU3HAKH, CO30aBaTh 0606IIICHI/IH,
YCTaHaBIMBAaTh aHAJIOT HH, KJ'IEICCH(I)I/ILII/IpOBaTB, CaMOCTOSTEJIEHO BBI6I/IpaTI> OCHOBAHUS U KPUTEpHH [OJIa

KJIacCU(HKALUY;

5. YMCHHC  yCTaHABIUBATh IPUYUHHO-CIICACTBEHHBIE CBA3H, CTPOHMTBL JIOTHYECKOE pacCykIeHHe,
YMO3aK/IHO4YCHUE (HHIyKTHBHOE, IeyKTHBHOE U 110 AHAJIOTHH) U JIeJIaTh BEIBOJIBI,

6. PasBUTHE KOMIIETEHTHOCTHM B OONACTH  HCIOIb30BAHES HH(OPMAIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA;

7. YMCHHE BUIICTH MATEMaTHYECKYIO 3a/1a4y B KOHTEKCTE HPOOJIEMHOMN CHUTYaLHH B JAPYTUX TUCLHUILIHHAX, B
OKPYXKarolIeH XKU3HU,

8. YMCHHC IIPABHIIBHO U JIOCTYITHO U3J1araTh CBOM MBICH B YCTHOH U MHCBMEHHOI (opme;

YMCHHE HaXOIWUThb B PA3IMYHBIX HCTOYHHKAX MHQOPMANMIO, HEOOXOMUMYIO st peleHus
MaTEMaTHICCKUX 3a/1a4, ¥ NIPEJICTABJIATh €€ B IIOHSTHOM bopwme, npurHMaTE pemenue B YCIIOBHSIX HETIOIHOM
HITH U30BITOYHOMN, TOYHOM MU BEPOSITHOCTHOM HH(DOpMAIHH;

10. YMEHHE 00pabaThiBaTh H aHATM3HPOBATEH TIOJIyY€HHYIO HH(POPMALUIO;

11. YMCHHC [IOHUMATh U HCTIONB30BATH MATEMATHYECKHE CPE/ICTBA HaraHOCTH (rpaduKu, TabIHIBL, cXeMbl
W JIp.) JUISl WILTIOCTPALIMH, HHTEPIPETALHH, apryMeHTaI|H;

12. YMCHHE BBIIBUTaTh 1 PEATH30BBIBATE THIIOTE3bI IPH PELICHUH MaTeMaTHYECKHX 3a/1ay;

13. TMOHHMaHHE CYIHOCTH aNrOPUTMHYECKHX MPEAIHCAHHI 1 YMEHHE I€HCTBOBATh B COOTBETCTBUH C
IPEIUI0KEHHBIM aJITOPUTMOM;

14. YMCHHE HaXOIUTH Pa3IHYHbIE CIIOCOObI PENTeH s MATEeMATHIECKO 3a[1a4u, pelaTh M03HABATEIbHEIE U
NpaKTHYECKHE 3a1a4H;

15. NPHOOPETEHNE OMBITA BBIIONTHEHHS IPOEKTHOI JEATENLHOCTH.

ITpeamerHsre pesyabTaTor:

1. OCO3HaHHE 3HAYECHHUS MATEMATHKH LIS TIOBCETHEBHOM JKM3HH YENIOBEKA;

2. IPEICTaBJIEHUE O MaTeMaTHYeCKO HayKe Kak cepe MaTeMaTHuecKoit AEATENILHOCTH, 00 3Tamax
€€ pasBHUTHS, O €€ 3HAYUMOCTH JUIs Pa3BHTHS [IUBUIIN3ALINY;

3. pasBUTHE yMEHHUH paboTatk ¢ yyeGHBIM MAaTCMaTHICCKUM TEKCTOM (aHAJIM3UPOBATh, W3BJICKATE
HEO0XO0TUMYIO HH(OPMAIHIO), TOYHO | TPaMOTHO BBIPaXAaTh CBOM MBICIH C IIPHMEHEHHEM MaTeMaTUYeCKOH
TCPMHUHOJIOTHH ¥ CHMBOJIUKH, TIPOBOJTUTE KIIaCCU(DUKAINH, JTOTHYECKHe 000CHOBaHuS;

4. YMCHHE ONEPHPOBATH IOHATHAMH 110 OCHOBHBIM Pasl€laM CONEpXKaHHS;, yMEHHE IIPOBOIHMTE
AI0Ka3aTeIIbCTBA MATEMATHYECKUX YTBEPKICHHIA;

5. YMCHHE aHAJIM3HPOBATh, CTPYKTYPHPOBATh U OLEHUBATH HU3y4YEHHbI IPEAMETHBIN MaTepualr;

6. cHCTeMaTHYecKHe 3HaHUS O (GYHKIHAX U HX CBOMCTBaX;

7. TPaKTUYECKH 3HAYMMBIE MATeMATHYECKHE YMCHHA W HaBBIKH, CIOCOOHOCTH MX TPHMEHEHHS K
PEHICHUIO MATEMATHYECKUX U HEMATEMATHUYECKIX 3aj1a4, Iperoaraioniee yMeHHs:

®  BBINOJHATH BEIYHUCIICHHUS C IEHCTBUTEILHBIMY YHCIIaMU;

®  PelIaTh ypaBHEHHUS, HEPABEHCTBA, CHCTEMEI YPaBHEHHIi ¥ HEPABEHCTB;

®  PCUIaTh ypaBHEHHS, HEPABEHCTBA, CHCTEMBI YPaBHEHUH ¥ HEPaBEHCTB C MOYIISIMH H
napamMeTpamus;

®  PCUIaTh TEKCTOBBIC 3aJaYd apH()METHUECKUM CIIOCOOOM, C ITOMOIIBIO COCTABIICHHS H pelieHus
YPaBHEHHA, CHCTEM ypaBHEHHUI U HEPABEHCTB;

. HCIIOJIB30BATh AIreOpanyecKuil A3bIK /IS OMHCAHMS HPEIMETOB OKPY)KAIOLIEr0 MHPA H CO3aHHs
COOTBETCTBYIOLIMX MATEMATHYECKHX MOJIEIE;

®  UPOBCPUTH NPAKTUYECKME PACYETEHI: BEIYHCIICHHS C IIPOLCHTAMH, BBIYHCIEHHS C YHCJIOBBIMH
TIOCTIEIOBATCILHOCTAMY, ~ BEIYHCIICHHS  CTATHCTHUYECKHX XapaKkTCPUCTHK, BBIIOJHEHHE INPHOIHKEHHDIX
BBIYHCIICHHUI;

. BBIIIOTIHATE TOXKAECTBEHHBIE IPe0Opa3oBaHms PAHOHANIBHBIX BBIPAXKEHHUIL;

. BBITIOTHSATH ONEPALMU HaJl MHOXKECTBAMH;

. MCCIIeNI0BaTh QYHKIUK U CTPOUTH HX rpaduxu;

® UMTaTh M HCHONB30BAaTh HH(pOPMALHIO, IIPCIICTABICHHYIO B BHAE TaGIHIEL, JUarpaMMBbl
(cTonbuatoii umu KpyroBoi);

*  Pemarth npocTeiinre KOMOHHATOPHBIE 3a[1a41, HAXOJTUTh BEPOSTHOCTH COOBITHIA,
AnreGpanyeckue BhIpaXKeHHUS
Yyamuiics HayunTes:




®  ONCPHPOBATH IOHATHSMHM: TOXIECTBO, TOXAECTBEHHOE IIPe0bGpasoBaHKe, pemars 3agaud,
coneprkaue OyKBeHHBIE JaHHBIE, paboTaTh ¢ bopmyamu;

*  ONCPHPOBATH IMOHATHEM KBAJPATHOTO KOPHS, HPUMEHSATH MOHSTHE KBaJIpaTHOrO KOPHS H €ro
CBOMCTBA B BBIYHCJIEHHUSX;

*  BBINOJNHAThL TPeoOpa3soBaHUe BHIPAXKEHHH, CONEPKAIMX CTENEHH ¢ HCJIBIMU TI0Ka3aTelIsIMU |
KBaJIpaTHbIE KOPHHU;

*  BBINOJHATE TOXICCTBEHHBIE MPe0OPa3OBaHMs PALMOHATBLHBIX BEIDAKEHHH HA OCHOBE IPaBUII
JSUCTBUIA HAll MHOTOWICHAMH U areGpandecKuMu ApoOsiMH;

*  Pacro3HaBaTh YaCTHBIC BU/Ibl MHOTOWIEHOB (B YaCTHOCTH, CHMMETPHYECKHE) U HCIIOJIB30BATh HUX
COOTBETCTBYIOIIHE CBOMCTRA;

*  BBINOJIHATE Pa3JIOKEHHE MHOTOWICHOB HA MHOKHTEJIH;

*  BBINOJHATH JEJIEHHE MHOTOYWIECHOB

*  HaxOJWTh KOPHH MHOTOUWIECHOB.

Yyamuiics moayYuT BOZMOKHOCTE:

* _ BRINOJHATL MHOTOIIATOBbIE NPEeOOpPa30BAHMS PALMOHATBLHBIX BBIPAXKEHHUIA, NPUMEHSS IIUPOKUI
Habop crocoOOB U MPUEMOB;

*  TPUMCHATH TOXACCTBEHHbIC Pe0OPa30BaHKs PAIIMOHATBHBIX BBIDOKCHUH [UISl peIeHys 3a1ay 3
Pa3IMYHBIX pa3/eoB Kypca.

YpaBHeHus
Yyamuiics Haydurcs:

®  peluaTh OCHOBHBIC BH/bl PAl[MOHAIBHBIX YPaBHEHHH ¢ OMHOI TIEPEMECHHOHN, CHCTEMBI JBYX
YPaBHEHHI C IByMsI IIEpPEMEHHBIMHY;

*  PeliaTh ypaBHEHHS, COAEPXKALIME 3HAK MOJYJIsl, YPABHEHHUS C NlapaMeTpaMH, YPaBHEHHS C [BYMS
[IEPEMEHHBIMU;

¢  TOHMMATbh YPaBHCHHC KaK BaKHEHIIYI0 MaTeMaTHYECKYI0 MOZENb JUIS ONMCAHHS ¥ U3yYEHUS
Pa3sHOOOPA3HBIX PEANBbHBIX CHTYAIHi, PEIIATh TEKCTOBEIE 3aJ1a4y are6panuecKuM METOIOM;

*  TPHUMEHATH rpaduYecKHe NPEACTAaBNCHHS I HCCIIeIOBAHHS YPAaBHEHUH C OJHOH W AByMs
TICPEMEHHBIMH, HCCIICIOBAHUS 1 PELICHHS CHCTEM YpaBHEHHIA C IBYMS IIEPEMEHHBIMH.

VYyamuiics noay4uT BO3MOXHOCT:

*  OBJANETh CNCHUAIBHBIME NMPUEMAMH DELICHHS ypaBHEHHH ¢ OJHON u JIByMsI NIEPEMEHHLIMH U
CHCTEM ypaBHEHHH; YBEPEHHO NPHUMEHSTH allapar ypaBHeHH: st PELIEHUS pa3sHOOOPa3HBIX MAaTEMATHYECKUX
M MPaKTHYECKHX 3a1a4, a TAK)KE 3a/1a4 M3 CMEXHBIX JIUCLIAILIAH;

*  TPUMCHATH rpaduyYecKue NPeICTaBIeH S 1Sl HCCIeI0BAHMS YPAaBHEHHH U CHCTEM YPaBHEHHiI C
napamMeTpaMu.

Hepasencrsa
V4eHuK HayumTcs:

*  TOHMMAaTbh TEPMUHOJIOTHIO M CHMBOJIHKY, CBS3aHHBIE C OTHOIICHHEM HEPaBEHCTBA, CBOICTBa
YHCJIOBBIX HEPABEHCTB;

¢  PCIIaTh HCPaBCHCTBA, CUCTEMBI H COBOKYIIHOCTH HEPABEHCTB ¢ ONHOM IIEPEMEHHOM;

®  Peluathk KBajpaTHBIC HEPABEHCTBA, HCIIONB3Ys rpaHUECKHil METON 1 METOJI HHTEPBAJIOB;

*  pelaTh HEPABEHCTBA, COAEPIKALINE 3HAK MOYJIS;

*  HCCICNOBATh U PelIaTh HEPABEHCTBA C IAPAMETPAMH;

*  JIOKa3hIBaTh HEPABEHCTBA;

®  UCHOJB30BaTh HEPABEHCTBA MEXIY CpPEIHHMH BEeIMYHHAMH U HepaBeHCTBO Kommu —
ByHsKOBCKOTO 1111 pelenus MaTemaTHaeckux 3anay u JI0Ka3aTeJIbCTB HEPABEHCTB;

*  PeIUaTh HEPABCHCTBA M CHCTEMEI HEPABEHCTB C IBYMS TIEPEMEHHBIMU

°  TPHMCHATE aliIapaT HEPABEHCTB [l PEIICHUS 3a1a4 U3 Pa3IHYHbIX pas3zeNnoB Kypca U CMEKHBIX
JUMCLIUTUTHH.,

VYeHHK HOIyIUT BOZMOXKHOCTS:

*  OCBOMTBH pa3sHOOOpa3HBIE MPHEMBI [OKA3aTEIbCTBA HCPaBCHCTB; YBEPEHHO NMPUMEHSTH almapar
HCPABCHCTB M CHCTEM HEPAaBEHCTB JUIA PEIICHHS! Pa3sHOOOPA3HBIX MAaTEMATHYECKUX H IIPAaKTHYECKUX 3a]ad, a
TaKKe 3a/1a4 U3 CMEXHbIX UCLUIIIHH,

*  TPUMEHATH rpaQuuecKue MpeCTaBIeH s [T HCCIIeI0BAHUS HEPAaBEHCTB M CHCTEM HEPABEHCTB C
napamMeTpamH.

MuoxecTtBa



Yyammiicst HayunTcs:

. TIOHHMATb TEPMUHOJIOTHIO K CHMBOJIHKY, CBSI3aHHBIE C [IOHSTHEM MHOXECTBa,

. BBITIOJHATE ONEPALHH Hal MHOKECTBAMH, YCTAHABIHBATD B3AMMHO OZTHO3HAYHOE COOTBETCTBUE MEKIY
MHO>KECTBaMHU;

. MCTI0JI30BATh HAYAJIbHbIE IIPE/ICTABIEHHS O MHOKECTBE JEHCTBUTENBHBIX YHCEL.

YYamuics noxyYuT Bo3MOKHOCTD:

. Pa3BUBATh IPECTABIECHUE O MHOXKECTBAX

. TPUMEHATD ONCPALH HAZl MHOKECTBAMH JUTS PELIEHHS 3ajay;

. Pa3BHBATh NPENCTABIICHHE O YHCIIE U YHCIOBBIX CHCTEMAX OT HaTypaJIbHBIX 110 NEHCTBHTEILHBIX YHCET;
O POJIM BEIYHCIIEHHH B IPAKTHKE;

. Pa3BUTb M YIIyOMTh 3HAHHS O MECSTUYHONH 3aIHCH JCHCTBUTENBHBIX YHCeN (IIePHOAMYECKHE W

HETICpHOUYECKHE TPOOH).
OcHoOBEI Teopun feUMOCTH
Y4eHHK HayguTCS:

. TIOHAMATEL TEPMUHOJIOTHIO ¥ CHMBOJIHKY, CBS3aHHbIE C [IOHSTHEM JIETTUMOCTH;

. TIPAMEHATE OCHOBHBIE CBOHCTBA IETMMOCTH HALETO IS PCUICHHS YPABHEHUH C IByMSI IIEPEMEHHBIMHU B
EJBIX (HATYpAIbHBIX ) YHCIIAX;

. AI0Ka3bIBATh CBOMCTBA M HPU3HAKH JETHMOCTH Hareno;

. HCHOJIL30BATE [IPUEM HAXOXKIEHUS HAUGOBIIEro 06ImIero ACTATEIS 1 HAUMEHBIIETO OOIIEro KpaTHOro
ABYX HaTypallbHBIX YHCENI IS PEIIEHHS 3aau;

. HCIOTIE30BaTh KaHOHHYECKOE PA3NIOXEHHE COCTABHOTO 4KMCiA Ha IIPOCTHIE MHOXHUTENH TIPH PEIICHHH
3a/ay.

YYEeHHUK IOYYUT BO3MOKHOCTS:

. Pa3sBUBATh NIPEIICTABIICHHE O TEOPHH JETUMOCTH;

. HCIIOIb30BaTh CBOWMCTBA JEITUMOCTH IS PCUICHUS MAaTEMaTHYECKUX 3a1a4 M3 Pa3iddHBIX pasznenos
Kypca.

QyHKIHK

HucnoBeie GpyHxuun
Yuamuiicst HayunTes:
* IOHUMATh U UCIIOJIL30BaTh ()YHKIIHOHAJIbHbIE TIOHATHS, SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HaYeHHS);
« TNOHUMATh (YHKIMIO KaK BaXHEHIIyio MATEMaTHYCCKYI0 MOJENb IS OMHCAHHUS MPOLIECCOB H SBICHILA
OKPYXAIOIIECr0 MUPA, IPUMEHATH DYHKIIHOHATBHBIH 351K JUTS OTIUCAHHS U
HMICCIEI0BAHHS 3aBUCUMOCTEH MEXTY (pu3uyecKumy, SKOHOMHYECKHMH U TOMY NOZ0OHBIMH BEJIMYUHAMHY;

. CTPOMTB IpaUKH 3SIEeMEHTAPHBIX dyHkumit, wccnenoBats cBoiicTBa YUCIIOBBIX (YHKIMHA Ha OCHOBe
M3y4EHHS CBOMCTB HX rpa)MKOB;

a CTPOHTE rpadpuku QYHKIM ¢ TOMOIIBIO TCOMETpHYECKUX MpeobpasoBanuii puryp.

YYamuicst HoTyYnT BO3MOKHOCTD:

. TIPOBOIUTE HCCIIENOBAHHS, CBA3aHHbIE C H3yYeHHEM CBOHCTR (yHKUMi, B TOM uHCHe ¢ HCMONB30BARMEN

KOMIIBIOTEpA; HAa OCHOBE IPahMKOB M3YYEHHBIX dyHKIMI cTpouTs Gonee cTOXKHBIE rpaguku (Kycoyro-
3aIaHHEIC, C «BBIKOJIOTHIMUY TOYKAMH H T. I1.);

. HCIONb30BaTh (DYHKUMOHAIBHBIE TIPEICTABICHHS I CBOHCTBA (YHKIMIT [UIS PElICHHS MaTeMaTHYeCKuX
3a71a1 U3 pasIHIHBIX PA3JENoB Kypca.



MaremaTuka 9 kiace (npodpuiabHbIii YPOBEHB)

JIn4HOCTHBIE pesyabTaThI:

1. Poccmiickas rpakaanckas HAeHTHIHOCTS. OCO3HAHME STHUYECKOI NPHUHA/ICKHOCTH, 3HAHUE UCTOPHH, SI3BIKA,
KyJIbTYpbI CBOETO HapOJIa, CBOETO Kpasi, OCHOB KYJILTYPHOTO HACIIEIHS HapozoB Poccuu u venoseuecTna;
HHTCPUOPU3ALNS IYMaHUCTUIECKUX, AEMOKPATHYECKUX M TPATHLHOHHBIX IEHHOCTEH MHOT'OHAI[HOHAJILHOT'O
poccuiickoro obmecTBa. OCO3HAHHOE, YBAKUTETLHOE 1 JN00poXKenaTeIbHOE OTHOMEHHE K HCTOPHUH, KyJIBTYpE,
PEJTUTHH, TPATULHAM, A3bIKaM, LICHHOCTSIM HapooB Poccuu 1 HapooB MHpa.

2. TOTOBHOCTS M CIIOCOGHOCTH 0GYYAIOMIUXCS K CaMOpa3sBUTHIO H CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAI[HH K
00YYEHHIO B TO3HAHHIO; TOTOBHOCTD U CIIOCOGHOCTE OCO3HAaHHOMY BBEIOODY M ITOCTPOEHHUIO NabHEHITIEH
WHMBUlyaJIbHOW TPAEKTOPHHU 00pa3oBaHuUs Ha Oaze OPHEHTHPOBKH B MHUPE NPO(ECCHi U MPoQhecCHOHATBHBIX
IPEANOYTEHHH, C YYETOM YCTONUUBBIX MTO3HABATEIIBHBIX HUHTEPECOB.

3. Pa3Butoe MOpaJIbHOE CO3HAaHHE U KOMIIETEHTHOCTH B PCLICHUHU MOPATIbHBIX HpO6J'I€M Ha OCHOBC JIMYHOCTHOI'O
Bm60pa, q)OpMI/IPOBaHI/Ie HPaBCTBEHHBIX YYBCTB U HPAaBCTBEHHOI'O MOBEICHUSA, OCO3HAHHOI'O M OTBETCTBEHHOI'O
OTHOIIEHUS K COOCTBEHHBIM IIOCTYIIKaM. C(I)OpMI/IpOBaHHOCTI: OTBETCTBECHHOI'O OTHOIIIEHUS K YYECHHIO;
YBAXUTEIIBHOI'O OTHOIIEHUS K Tpyay, HAJINYHUE OIIbITa y4acTus B COMAJIBHO 3HAYUMOM Tpynoe. Oco3nanue
3HA4YCHUA CEMBH B )KU3HH YEJIOBEKA U 061HCCTBa, IIPUHATHE HEHHOCTH CEMEUHOM’ KU3HHU, YBAXKUTEIIBHOE U
3a00TIHBOE OTHOLIEHHUEC K YJIEHaM CBOEH CEMBH.

4. CopMHEPOBAHHOCTH IEIOCTHOTO MHPOBO33PCHHL, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayKH U OOIIECTBEHHON MPAKTHKH, YIHTHIBAIOIIEIO COLHATILHOE, KYJIBTYPHOE, SI3BIKOBOE, TyXOBHOE
MHOr000pasue COBPEMEHHOTO MUpA.

5. OCcO3HAaHHOE, YBOXHTEIBHOE U JOGPOKEIATENBHOE OTHOMIEHHE K APYroMy YeJIOBEKY, er0 MHEHHIO,

MHPOBO33pEHHUIO, KYIbTYPE, A3BIKY, BEPE, IPAXKAAHCKON MO3UIMH. | OTOBHOCTE K CIIOCOOHOCTB BECTH JUAIIOT ¢
APYTHMH JIFOJbMHU H JOCTUTaTh B HEM B3aUMOIIOHUMAHHS.

6. OCBOEHHOCTB COLHATBHBIX HOPM, IIPABHLT TIOBEICHAS, POJICH ¥ (POPM CONMATBHOMN JKU3HH B IPyIIIax u
coolmecTBax. YyacTue B MIKOIBHOM CaMOYTPABICHUH U ODIIECTBEHHOM U3HU B IIPe/IeNaX BO3PACTHBIX
KOMIICTCHIIMH C Y4ETOM PETHOHANBHEIX, STHOKYIBTYDHBIX, COMUAIBHEIX 1 9KOHOMHYECKUX 0COOEHHOCTEH.

7. CopMUPOBAHHOCT LEHHOCTH 30POBOTO U 6E30IaCHOr0 00pasa XH3HU; HHTEPHOPH3AIHS IPABHT
MHIIMBUIYAJILHOTO 1 KOJUIEKTUBHOT'O GE301aCHOTO [OBEEH S B Upe3BIYAIHBIX CHTYalHsIX, YTPOXKAIOLIUX
KU3HHA M 3/0POBBIO JIIO/ICH, PABHII IOBE/IEHHS HA TPAHCIIOPTE  HA Jloporax.

8. Pa3sBUTOCTB 3CTETHYECKOTO CO3HAHMS HI€PE3 OCBOCHHE XYNI0)KECTBEHHOTO HACJIEUs HAPOXOB Poccu u MHpa
TBOPYECKOH JEATENBHOCTH 3CTETUIECKOrO Xapakrepa.

o]

9.ChopMHEPOBaHHOCTE OCHOB 3KOJIOTHYECKO] KyJIbTYpBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
SKOJIOTHHECKOTO MBIILICHHS, HATHYHE OIIBITA SKONOTHIECKH OPHEHTHPOBAHHOI pedIeKCHBHO-OLEHOYHOMH U
MIPAKTHYECKOH IeATENIbHOCTH B )KH3HEHHBIX CHTYAIHIX.

MeranpeamerHble pe3y/ibTaThl - OCBOCHHbIE 00yYaIOIMMHUCS MeXKIIPeIMETHBIE IOHATHS 1 YHUBEPCATIBHEIE
ydeOHbIe ICHCTBHS (Pery ISTHBHBIE, TO3HABATE/bHBIE, KOMMYHHKaTHBHEIE).

YcnoBuem (1)OpMI/IpOBaHI/I$I MEXKIIPEAMETHBIX NOHATHII CTAHET:
1. OBHaIleHI/Ie O6y‘-IaIOHII/IMI/ICSI OCHOBaMH YHUTATEJILCKOM KOMIICTEHIIUH

= oﬁyqalonmeca OBJIAACIOT YTECHUEM KakK CPCIOCTBOM OCYINECTBICHHS CBOUX JJIbHENIIUX TUIAHOB:
IIPOOOIKEHUSA 06pa30BaHPI}I H caM006pa303aHH;1, OCO3HAaHHOI'O IIJIaHUPOBAHUS CBOETO AKTYAJIBHOT'O H

NEPCIIEKTUBHOI'O Kpyra 4T€HHs, B TOM YHUCJIE AOCYTOBOI'0, MIOATOTOBKH K pr,HOBOﬁ M COITUAIBHOH
JACATCIIBHOCTH,

- y o0y4aromuxcst 6yzer chopmupoBana NOTPEOHOCTh B CHCTEMATHYECKOM YTEHHH KaK CPENICTBE MO3HAHUS
MHpPa ¥ ceOst B 5TOM MHPe, FapMOHH3AIMH OTHOIIEHHH Ye/I0BeKa 1 o0IecTBa, co3naHuK 06pasa «oTpeGHOro
Oynyiieroy.




2. IIprobpeTenue HaBbIKOB PaGOTHI ¢ HHOpManueii. Ofyuaomuecs Hay4aTcs paboTaTh ¢ TEKCTaMH,
peoOpa3oBBIBATH U HHTEPIPETHPOBATH CONEPHKAIIYIOCS B HIX HHDOPMALHMIO, B TOM YHCITE:

- CHCTEMaTHU3UPOBATH, COIIOCTABIISATH, AHAJIM3UPOBATE, 0606HIaTI> H HHTEPIPETUPOBATH I/IH(i)OpMaIII/IIO,
COACPKAINYIOCS B TOTOBBIX PIH(i)OpMaI_[I/IOHHBIX O6BCKTaX;

- BBIACJIATD [JIABHYIO M H30BITOYHYIO HH(OPMAIHIO, BBIIONHATH CMBICIIOBOE CBEPTHIBAHUE BBLICICHHBIX dbaxros,
MBICJIEH; IPECTABIIATE HHPOPMALIHIO B CXATOM ClIOBecHO#H dopme (B hopMe (B BHJIE MIAHA HITH TE3HCOB) U B
HArJIS/IHO-CUMBOJIMYECKOH (opme (B Buze TabimuL, rpaQuyeckuX cXeM  Auarpamm, KapT MOHSTHH —
KOHIIENTYAIbHbIX IHarPaMM, OTIOPHBIX KOHCIIEKTOB);

- 3aI0JIHATE U JIOTOJHATE TA0JHMIIbI, CXEMBI, THarPaMMBI, TEKCTHL.
3. OmbIT NpoeKTHOH AesTenbHOCTH. OOyYalomHecs: 0BJIALCIOT:

- 0c000it (opmoii yuebHOM PaboThl, CIIOCOBCTBYIOMEH BOCIUTAHHIO CaMOCTOSITEIbHOCTH, HHUIIHATHBHOCTH,
OTBCTCTBEHHOCTH, IIOBBIIEHHIO MOTHBALINHA U 3P PEKTHBHOCTH y4eOHOI NeATeIbHOCTH;

- YMEHHMEM BBIOMPATH aieKBAaTHBIE CTOAIIEH 3amaue CpPEACTBA, NPUHUMATD PEIICHHUS, B TOM YHCJIE U B CHTYaIMsIX
HEOIIPEIEIEHHOCTH.

OHH 10.Iy4aT BO3MOKHOCTB PAa3BHTH CIIOCOGHOCTH K Pa3paGoTKe HECKObKIX BApHAHTOB PEIIECHHH, K IOUCKY
HECTAHJAPTHEIX PEIIEHUH, TIOUCKY ¥ OCYIECTBICHHIO HANGOMEE IPHEMIIEMOTO PELeHHS.

@DopmMHUpoBaHHE YHHBEPCAIBHBIX y4eOHbIX AeiiCTBHI.
PeryasituBunie YYI:

1. YMeHHe caMOCTOATENbHO ONPeNeNATh el 00y IeH s, CTABUTD I (hopmymHpoBaTH HOBBIE 3a1a4H B yuebe u
O3HABATENIbHOHN IEATEIBHOCTH, PAa3BUBATh MOTUBBI K MHTEPECH! CBOEH T103HABATEIBHOIN
nesteabHoCcTH. O0y4Jaromuiicss CMoKeT:

- AHAIM3UPOBATE CYIIECTBYIOIME H IVIAHUPOBATH OyIyInuie 06pasoBaTelbHbIE Pe3yIbTATHL,

- HICHTH(HULUUPOBATE COOCTBEHHBIE IPOGIIEMBI M OIIPE/IENSTE TIIaBHYIO IpobeMy;

- BBIIBUTaTh BEPCHHA PEIIEHHUS IPOOIEMEL, OPMYIIHPOBATH THIIOTE3HI, IPEIBOCKHAIIATH KOHSUHbIH pe3ynbTar;
- CTABHTD LEIb AEATENLHOCTH Ha OCHOBE ONPENEICHHON MPO6IEMBI i CYIIECTBYIONUTHX BO3MOXKHOCTEH;

= (bOpMyJ'II/IpOBaTB y‘-Ie6HBIC 3a7]a4M KaK ard JOCTUXKEHUS ITOCTaBJIIEHHOH eI O€ATCIIBHOCTH,

- 000CHOBEIBATh IICJICBBIC OPUCHTHUPHI U IIPHOPHUTETHI CCHUIIKAMHU Ha IE€HHOCTH, YKa3bIBas U 000CHOBEIBast
JIOTHYECKYIO I10CIIEA0BATEIIbHOCTD 1Iaros.

2. YMeHHe caMOCTOATENBHO IUIAHKPOBATh MYTH JOCTHKEHHS LIeJIeid, B TOM YHCIIE aIbTEPHATHBHbIE, OCO3HAHHO
BBIOMpaTh Hanboee 3¢ (GeKTHBHBIE CIIOCOOEI PelIeHHs y4eOHbIX U MO3HABATENbHBIX 3a1a4. O6y4aromuiics
CMOZKeT:

- OIIpEeNATh HEOOXOAUMBIE AEHCTBUSA B COOTBETCTBUH C y4eOHOH ¥ NO3HaBATENLHOM 3a/1aueif H COCTABMIATD
QJITOPUTM HX BBIIIOJIHEHHUS;

- 000CHOBBIBATH M OCYIIECTBIIATH BEIGOP HanGoee 9} ()eKTHBHBIX CIIOCOGOB pEIeHHs YueGHbIX 1
[I03HABaTENbHBIX 3a/1aY;

= OHpe,HeJ'ISITB/HaXO,HI/ITB, B TOM YHCJIE U3 IIPEIIIOKEHHBIX BapUaHTOB, YCIIOBUS JJIS BHIIOJIHEHUS y‘[e6HOI71 H
[103HaBaTEIILHOM 3aa4yu,

- BBICTPaMBATh JXU3HCHHBIE IUIAHBI HA KPATKOCPOUHOE Oy ayIiee (3asBIsTh [eIeBhIe OPHEHTHUPHI, CTABUTH
A/ICKBaTHBIC UM 33/1a49M U NIpeJUIaraTh JEWCTBHS, YKa3bIBas 1 000CHOBBIBAS JIOTHYECKYIO MMOCIEI0BATEIFHOCTD
11aroB);

- BbI6I/IpaTI> W3 IPEIJIOKEHHBIX BAPHAHTOB U CAMOCTOATEIHLHO HCKATh cpezICTBa/pecypcm I peIICHUS
3a1a4H/, JAOCTHXKCHHUA LICJIU,



- COCTaBJIATH IIAH pEeLICHUS HpO6J'IeMI>I (BBIHOJIHCHI/ISI IIPOCKTa, IPOBEACHUA I/ICCHCHOBaHI/IH);

- ONPENCIIATE NOTEHIHANBHbIE 3aTPYTHEHHSI [IPH PEIICHNN Y9eOHON U TO3HABATELHOMN 3a/1a9H 1 HaxOJUTh
CPEICTBA AT UX YCTPAHEHHUS;

- OIIUCBIBATh CBOU OIIBIT, O(bOpMJIHSI €ro 4jd nepenayu APYTHUM JIFOM B BHJIE TEXHOJIOTUH pPeIICHUs
IMPAKTHYIECKUX 3aJ1a4 OIIPEAEIIEHHOIO KJ1acca;

- INIAaHUPOBATb U KOPPEKTHPOBATH CBOIO HHAUBUYATIbHYIO o6pa303aTem>Hon TPa€KTOPHIO.

3. YMeHHe COOTHOCHTh CBOH ICHCTBHS C ITAHMPYCMBIMH PE3YJIbTaTaAMH, OCYIIECTBIISTH KOHTPOJIb CBOEH
ACATEIILHOCTH B IIPOLECCE NOCTHIKCHUS PE3yIbTATa, ONPENeNITh CII0COOb NeHCTRHUI B paMKax IpeIoKeHHbIX
YCIOBHH 1 TPeOOBaHMUH, KOPPEKTHPOBATH CBOH JEHCTBHS B COOTBETCTBHM C U3MEHSIOMIENnCs

curyanueii. O0yuyaromuiicss cMosKeT:

- OHPCICILITL COBMECTHO C II€/IAr0TOM U CBEPCTHHKAMH KPUTEPHH IITAHHDPYEMBIX PEe3yJIbTaTOB U KPUTEPUH
OLICHKH CBOEH y4eOHOH NeATeNbHOCTH;

- CHCTEMaTH3UpPOBaTh (B TOM 4YHCJIE BI:I6PIpaTI: HpI/IOpI/ITeTHLIC) KPHTCPHH IIAHUPYEMBIX PE3YIBTATOB U OLIEHKU
CBOEH ACATEIIBHOCTH,

= OT6I/IpaTI> HHCTPYMEHTHI JIs1 OLIEHUBAHUS CBOEH ACATECIBbHOCTH, OCYILIECTBIISITE CaMOKOHTPOJIb CBOEH
ACATCIIBHOCTH B paMKaX IPeJI0KEHHBIX YCIJIOBUH U Tpe60BaHHﬁ;

- OLCHUBATH CBOIO ACATE/IEHOCTD, aPTYMEHTHPYS IPHYHHbI JOCTHKEHHS WM OTCYTCTBHS IIaHUPYEMOT0
pesyJbrara;

- HAXOZUTH NIOCTATOYHBIC CPE/ICTBA JUTS BBIIIOJIHEHHS Y4eOHBIX IeHCTBHIT B H3MEHSIOMIEiCst CHUTYallUH H/WUIH MIPH
OTCYTCTBHH ILUIAHHUPYEMOTO pe3yIbTaTa;

= pa60Ta$1 110 CBOEMY MJIaHY, BHOCUTh KOPPCKTHUBEI B TCKYIIYIO ACATEJIbHOCTh HA OCHOBE aHAIN3a H3MEHEHU U
CUTYalluy [J1s IIOJIyYEHHUS 3alUIAaHUPOBAHHBIX XapPaKTECPUCTHK HpO,I[YKTa/ pe3yabTara;

- YCTaHaBJIMBATE CBS3b MEXIY IMOJIYYCHHBIMH XapaKTCpUCTUKAMHU OpOAYyKTa U XapaKTE€PUCTUKAMHU Imponecca
ACATCIBHOCTH U I10 3aBEPUICHUH ACATEIILHOCTH IIpe€anaratb U3MEHEHUE XapaKTEPUCTHK IIponecca ajs
IIOJIYYCHHS yIIyUIIEHHBIX XapaKTEPUCTHUK IpOayKTa,

- CBCPATH CBOU JIEUCTBHS C [EJIBIO U, IpH HCO6X0)IPIMOCTI/I, HCITIPABJIATH OLINOKH CaMOCTOSATEIBHO.

4. YMeHHe OLeHHBATh MIPABHILHOCTD BBIIOHEHHUS y4eOHOH 3a/1a4H, COGCTBEHHBIE BO3MOKHOCTH ee
pemenus. Ofyqawmuiicss cMoxKeT:

- OHPEACIATE KPUTCPHH IPABUIILHOCTH (KOPPEKTHOCTH) BBINOTHEHHS YIeGHO 3aJauu;

- AHAIU3HPOBATH U 00OCHOBHIBATH IPHMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS TS BBIIONHEHHS YIeOHO
3a71a4u;

- CBOOOJIHO MOJIE30BATHCS BHIPAOOTAHHBIMHE KPUTCPHAMH OLICHKH M CAMOOLICHKH, HCXO/S U3 LENH U HMEFOIIMXCS
CPCACTB, pasiinyas pe3ysbTaT U CIIOCOOBI IEHCTBUIA;

- OIICHHUBATh IIPOAYKT CBOEH JESTETBbHOCTH 110 3aJaHHBIM H/HJIH CaMOCTOSATEIIEHO OIIpE€aCIICHHBIM KPUTEPHUSIM B
COOTBETCTBHUHU C LIEJIBIO HACATEIIBHOCTH

- 000CHOBEIBATH JAOCTHXHUMOCTH IIETIH BBI6paHHLIM crocoboM Ha OCHOBE OLICHKH CBOUX BHYTPEHHUX PECYPCOB U
JOCTYITHBIX BHEIIHUX PECypCoB;

= (bI’IKCI/IpOBaTB H aHAJIM3UPOBATH JAHHaAMUKY COOCTBEHHBIX 06paSOBaTCHBHI)IX PE3YIBTATOB.

5. Banienue ocHoBaMH CAMOKOHTPOJIS, CAMOOLIEHKH, NPUHATHS PEIICHUH U OCYIIECTBIIEHHS OCO3HAHHOTO
BBIOOpA B y4€eGHOI 1 ITO3HABATENBHON. OBy YAt IIMITCs CMOsKeT:

- HaDJTIONATh M aHATH3UPOBATH COGCTBEHHYIO Y4eOHYIO ¥ IO3HABATEIBHYIO IESTEIBHOCTD H ESTEIEHOCT
APYTHX 00YYaIONIMUXCsl B IIpoIecce B3aHMOIIPOBEPKH;




- COOTHOCHTH pE€aIbHBIE U [IJIaHUPYEMBIE PE3yabTaTEI WHIUBHIYJILHOM o6pa303aTean0171 ACATCIIBHOCTU U
ACJIaTb BBIBOJEI,

- IPUHUMATD PELICHHUE B y4eOHOM CUTYaLluH W HECTH 3a HEro OTBETCTBEHHOCTb;

- CaMOCTOSTEJIEHO ONIPEACIIATH IPUYHUHBI CBOETO yCnexa Wi Heycrexa U HaXOIUTb CII0COOBI BBIXOJa U3
CHTyalliH HeycIexa;

- PCTPOCIEKTHBHO ONPEAEIATH, KaKHe AEHCTBHUS 110 PEIIEHHIO YUeGHOM 3a1a9K HlK napaMeTpsl 3TUX JAEHCTBHI
TIPHBEIIH K MOyCHHUIO HMEIONIEroCs! IPOAYKTa Y4eOHOM e TeIbHOCTH;

- ACMOHCTPHPOBATE [IPUEMBI PETYJISIUMH ICHXO(BU3HOTOIHYECKHIX/ IMOLHOHAIEHEIX COCTOSIHMH JUISl TOCTHIKEHHUS
sbdexra yerokoenus, spdexra BOCCTaHOBJICHHUS, 3G (peKTa aKTHBH3ALUH.

IlosnaBarenbubie YYI:

1. YMenue onpenensts nonsTHs, co3nasats 00001men¥s, ycTaHaBIHBATH aHaJIOTHH, KJIACCH(DUIMPOBATH,
CaMOCTOATENLHO BEIOUPATH OCHOBAHHUS M KPHTEPUHU JUTS Knaccu(HKaIuK, yCTaHABIHBATE IPUYUHHO-
C/ICAICTBECHHBIC CBA3H, CTPOMTH JIOTHYECKOE PACCYK/ICHHUE, YMO3aKIIFO4YeHHE (MHAYKTHBHOE, JIEYKTHBHOE, T10
AHAJIOTHH) U [€NaTh BEIBOALL. OOy4arommiicss cMosker:

= l'IOI[6I/IpaTB CJI0Ba, COIIOJYUHEHHEBIE KIIIO4YE€BOMY CJIOBY, OIPEEIISIIOLINE €0 IIPU3HAKHU U CBOI’ICTB&;
- BBICTpauBaTh JIOTHYECKYIO IOEIOYKYy, COCTOALIYIO U3 KJIFOYEBOI'O CJIOBA U COIIOAYUHEHHBIX €MY CJIOB;
- BBIAEJATH OOIIMA IIPpH3HAK IBYX HJIM HECKOJIbKUX IIPEAMETOB MJIH SABJICHUH U OOBSICHATH HUX CXOACTBO;

- O0BEIMHSATE IPE/IMETHI U SBICHHS B IPYIIIHI 110 OTPCACICHHEIM [IPH3HAKAM, CPABHUBATD, KJIACCH(HIHPOBATE 1
0606mars GakTe 1 SBICHHS,

- BBIICIIATE SIBJICHHE U3 OOIIETO psiNa APYTHX SBIICHMI;

- OIIPENCTIATE OOCTOSITENLCTBA, KOTOPBIC MPEALIECTBOBAH BOSHUKHOBEHHUIO CBSI3H MEXTy SIBJICHUSMH, U3 STHX
OOCTOSITENILCTB BBLIEIATE OIpPECIIAIOMHE, CTIOCOOHEIE OBIThH MPHYNHON JaHHOTO SIBJICHHS], BBISIBIIAT IPUYHUHEI U
CIICJICTBHSI SIBJICHHI;

- CTPOUTH PaCCyKIAECHUE OT 0OIHUX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSIM U OT YaCTHBIX SIBJICHUH K 06HIHM
3aKOHOMEPHOCTSIM;

- CTPOHUTH pacCyXIEHHUE Ha OCHOBE CPaBHEHMUS IIPEOAMETOB U SIBJICHUH, BBIZCJTISAS IIPH 3TOM O6I.III/Ie IIPU3HAaKU,
- H3JIaratp IOJYyYEHHYIO I/IH(I)OpMaIII/I}O, HHTEPIPETHPYSA €€ B KOHTEKCTE pemaemoit 3agayu,

- CAMOCTOATENILHO YKa3bIBATh Ha HH(OPMAITHIO, HyKIAIOLIYIOCS B IIPOBEPKE, IIpe/IaraTh U MPUMEHSTH CII0CO6
IIPOBEPKH TOCTOBEPHOCTH HH()OPMALIHH;

= Bep6aJII/I3OBaTI> SMOIHOHAJILHOE BIICYATIICHHUE, OKa3aHHOE Ha HEro HCTOYHHKOM;

- OOBACHSATD ABJICHHS, IPOLECCHI, CBA3M U OTHOILUCHHS, BBIIBIISIEMBIE B XOJI€ I03HABATEIbHOMN U
HCCIIEN0BATEECKOU IEATEIBHOCTH (IPHBOAUT OOBSCHEHHE C H3MEHEHHEM opmbI ipesicTaBNeHNS; OO BACHATS,
ACTATU3UPYS MK 00001ast; OOBSCHATD C 3a1aHHON TOYKH 3pEeHHUs);

- BBUABIIATE M HA3bIBATh NPHYHHbI COOBITHS, SIBIICHHS, B TOM YHCIIE BO3MOXHbIE /HanGoJiee BEpOSTHEIE IPUYHHEI
BO3SMOXKHBIC [IOCIICAICTBUS 3aJaHHOH IPHYHUHBI, CAMOCTOSTEILHO OCYIIECTBIISAS IPHUYUHHO-CIIEICTBEHHbIH
aHaJu3;
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- I€JIaTh BBIBOJI HA OCHOBE KPHUTHYECKOI0 aHa/Iu3a PAa3HBIX TOUYEK 3pE€HUI, NOATBEPKAATH BBIBOA COOCTBEHHOM
apryMeHranuei uiu CaMOCTOSITEIIBHO MMOJIy9€HHBIMHU JJaHHBIMH.

2. YMeHue co3naBarh, IIPUMEHSTh U IPe0OPa30BLIBATE 3HAKH H CHMBOJIBI, MOJICTIH U CXEMBI [Tl PEIICHHS
YUYEOHBIX M [TO3HABATEILHBIX 3aga4. O0y4yarommiics cmozker:

- 0003HayYaTk CHMBOJIOM H 3HAKOM npeamMeT U/Uu SABJICHHUE,



- OIIPEACIISATD JJOTUYECKHE CBSA3HU MEXIY NpeaAMeTaMH U/UiIi SIBJIEHUSIMH, 0003HAYaTh JAaHHBIC JIOTHYECKHUE CBSI3HU
C [IOMOIIBIO 3HAKOB B CXEME;

- CO37aBaTh abCTPAaKTHBIH MM peabHBbIi 06pas IpeIMETa H/UIA SIBJIEHHS
- CTPOHTh MOJIEIIB/CXEMY Ha OCHOBE yCIIOBHIA 3189 H/WIH criocoGa ce pelIeHHS;

- CO31aBaThb Bep6aJIBHI>IC, BEIICCTBCHHEIE U I/IH(I)OpMaHI/IOHHBIC MOZECIH C BBIAEIICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHUK o0bekTa AJIS OIIPEETICHUA CIIoco0a PELICHUS 3aJa9H B COOTBETCTBUH C CHTyaHHCﬁ;

- IPe0OPa3OBBIBATE MOJEIH C LEJBIO BBIIBIICHHS 001X 3aKOHOB, ONPeIEIIOMIUX JaHHYIO [TPeIMETHYIO
00J1aCTh;

- IEPEBOJIUTH CIIOXKHYIO IO COCTABY (MHOrOAcCIEKTHYIO) HH(POPMAITHIO U3 TPadHUIECKOro HiIm
(bopMann30BaHHOTO (CHMBOJIBHOTO) IIPEICTABIICHHUS B TEKCTOBOE, M HA000pOT;

- CTPOUTB CXEMY, ajr OpHUTM I[CﬁCTBHSI, HUCIIPABJIATH UM BOCCTAHABIMBATE HEHU3BECTHBIN paHee alropuTM Ha
OCHOBE UMCIOILIET0Cs 3HAHUS 00 O6’beKT€, K KOTOpOMy IIPUMEHSIETCSI AlITOPUTM;

- CTPOUTH NOKa3aTeIbCTBO: IPsIMO€, KOCBEHHOE, OT IIPOTHUBHOTIO;

- AHAIIM3MPOBATE/PEDIIEKCHPOBATE OMBIT PAa3pabOTKH K peau3aliy y4eOHOr0 POEKTA, HCCITENOBAHMS
(TEOPETHYECKOT0, SMIIMPHYECKOTr0) HA OCHOBE TIPENTIOKEHHOH IPOOIEMHOM CHTYALUH, TIOCTABIEHHOM e
/YT 33]TAHHBIX KDUTEPHEB OLEHKH IpOJyKTa/pe3yabTaTa.

3. CMpIcnioBoe uTeHure. OGyuarommiics: cMosKeT:

- HaXOZIUTh B TEKCTE TPeOYeMyIO HHPOPMALHIO;

- OPUEHTHPOBATELCA B COACPIKAHUH TEKCTA, HOHMMATh L€IOCTHBIH CMBICIT TEKCTa, CTPYKTYPHPOBATh TEKCT;
- YCTaHABIMBATD B3aHMOCBS3b ONMCAHHEIX B TEKCTE COOBITHIA, SIBJICHUH, ITPOIIECCOB;

- PE3IOMHPOBATH IIABHYIO HIICIO TEKCTA,

- IPeoOpa3OBEIBATh TEKCT, IEPEBOS» €r0 B APYTYIO MOJIAILHOCTD, HHTEPIIPETHPOBATH TEKCT;

- KpPUTHYCCKH OLCHUBATH COJEPKAHHE H (POPMY TeKCTa.

4. ®OopMHpPOBaHHUE U PA3BHTHE HKOJOTHIESCKOrO MBIILICHHS, YMCHHE IPHMEHSTD €0 B I03HABATENILHOM,
KOMMYHHKATHBHOH, COHAIbHOM MPaKTHKE U MPOdeccHoHaTbHOMN opueHTauud. Ofyuarommuiics cMosker:

- OIPEICIIATh CBOE OTHOLICHHE K PUPOIHOM cpee:;

- AHAITM3HPOBATE BIMSHHE SKOJIOTHIECKUX (DAKTOPOB Ha Cpezy OOUTaHHS KUBBIX OPraHU3MOB;

- IPOBOATD NPUYUHHBIA M BEPOSITHOCTHBIN AHAIH3 SKOJTOTHIECKIX CHUTYallH;

- IPOTHOSHPOBATE U3MEHEHHS CUTYAlHH IIPH CMeHe NeiiCTBUS OHOrO ¢akropa na neiicteue Apyroro akropa;

- PaClIpOCTPaHSITh SKOJIOTHYECKHUE 3HAHHS U Y4aCTBOBATD B IPAKTHYCCKUX JIeNIax 110 3allUTe OKPY KAOIIeH
Cpenbl;

- BbIpaXXaTh CBO€ OTHOIIIEHUE K IIpHpOJE Yepes PHCYHKH, COUMHEHUS, MOZ€JH, IIPOEKTHHIE pa6OTBI.

5. Pa3sBuTHEe MOTHBALUH K OBJIAIEHUIO KyJIbTYPO# aKTUBHOTO HCIIOIB30BAHUS CJIOBape M APYTHX NOUCKOBBIX
cucteM. O0y4aromuiicst cMoker:

- OIpE€ACIIATh H€O6XOI[I/IMLIQ KJIFOYEBBIC IIOUCKOBEIE CJIOBA U 3a1pocCkl;
- OCYLIECTBIISITH B3aUMOJIEUCTBUE C SJICKTPOHHBIMH IIOMCKOBBIMHU CHCTEMaMH, CJIOBApsiMHu;

- hopMHpOBaTH MHOXXECTBEHHYIO BBIOOPKY M3 IIOMCKOBBIX HCTOUHHKORB A7 OOBEKTHBH3ALMHI PE3YIIBTATOB
MTOMCKA;

- COOTHOCHTbH IIOJIYyYEHHEIE PE3YyNbTAThI IOUCKA CO CBOEH JACATCIBHOCTBIO.

Kommynukarusnsie YY/I:



1. YMeHue opraHu3oBbIBaTE y4eGHOE COTPYIHAYECTBO i COBMECTHYIO IESTEBHOCTD C yYUTENIEM H
CBEPCTHUKAMHU; paOOTaTh HHAMBHAYATBHO U B TPYIIIE: HAXOMUTH ObIIee PEIIeHHE U pa3peraTh KOH(IUKTEI Ha
OCHOBE COTIACOBAHHI IIO3HLMH U YIeTa HHTEPECOB; (JOPMYIHPOBATH, APTYMEHTHPOBATH U OTCTAHBATH CBOE
MHeHue. O0y4yarommiicss cMokeT:

- OIPEICIIATE BO3MOXXHBIE POJIK B COBMECTHOMN ACATCIIBHOCTH,
- HI'PaTh OIIPECTICHHYIO POJIb B COBMECTHOMI JEATCIIBHOCTH,

- IPHHAMATE NO3UIHIO COOSCEAHNKA, TOHMMAsI [IO3UIMIO PYTOro, PasjiuyaTh B €ro peyn: MHEHUE (TOUKY
3PCHHS), 10KA3aTENbCTBO (APryMEHTSI), GaKThl; THIIOTE3E, AKCHOMBI, TEOPHH;

- OTIPENEIISTE CBOM JACHCTBHS U IEHCTBHUS NapTHEpPa, KOTOPBIE CIIOCOOCTBOBANIH HITH IPESATCTBOBAIU
IPOAYKTUBHONH KOMMYHHKAIIHH;

- CTPOUTH IIO3UTHBHEIE OTHOILIEHUS B nponecce yqe6H0171 M MIO3HaBATEIbHOM ACATCIIBHOCTH,

- KOPPEKTHO U apryMeHTHPOBAHHO OTCTAUBATH CBOIO TOUKY 3PEHMS, B JUCKYCCHH YMETh BBIJIBHTATh
KOHTPapryMeHTBI, mepedhpasupoBaTh CBOIO MbICIh (BIafCHHE MEXAHH3MOM SKBHBATCHTHELIX 3aMeH);

- KPUTHYIECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, ¢ JOCTOMHCTBOM IIPU3HABAThH OLIMOOYHOCTH CBOETO
MHEHHS (€CIIH OHO TaKOBO) M KOPPEKTHPOBAT €T0;

- OpeajIaraTe aJlbTCPHATUBHOE pe€IICHuE B KOH(bJIHKTHOﬁ CUTyaluuy,
- BBIACIIATH OGH_IYIO TOYKY 3pE€HUS B THUCKYCCHH;

- A0TOBAPUBATECS O MPABUJIAX U BOIIPOCAX ISl 0OCYKIECHHS B COOTBETCTRBHH C IIOCTaBJICHHOM IIepe]] IPYIIIOii
3aa4yei;

- OPTaHHM30BbIBATE Y4EOHOE B3aUMOIEHCTRHE B IPyTITe (OIpeReNsTh 0BIIe LIeJH, pacipeeNsaTh poy,
JOTOBApUBATBCS JIPYT C APYTOM H T. 11.);

- YCTPaHATh B paMKax [Uajiora pa3peIBbl B KOMMYHHKAIHH, 00YCIOBIEHHbIE HEIIOHUMAaHHEM/HETIPUITHEM CO
CTOPOHBI COOeCeHNKa 3a/1a4H, POPMBI UJTH COTEPIKAHMS TUATOTa.

2. YMeHHe 0CO3HAaHHO MCIIONIB30BaTh PCHEBBIC CPENICTBA B COOTBETCTBHH C 3aa4eil KOMMYHHKAIMH IS
BBIPQKCHHS CBOUX TyBCTB, MBICIIEH M OTPEOHOCTE} /I MIAHMPOBAHKS 1 PETYJAUH CBOEH NESTENLHOCTH;
BJIQJICHUE YCTHON M MUCbMEHHOH PEYbi0, MOHOIOTHYECKOH KOHTEKCTHOM peunto. Obyuawmuiics: cMoskeT:

- OIPEIENIATh 3aa9y KOMMYHHKAIIMHA U B COOTBETCTBUH C HEH OT6I/IpaTI: PCYEBEBIC CPEACTBA;

- OTOMpATB U HCTIONIB30BATH PEUEBHIE CPEICTBA B Tponecce KOMMYHHKALMHU ¢ APYTUMH JHOIBMHE (IHATIOT B TIape,
B MaJIO# Ipynme u T. 1.);

- IPEAICTaBIIATh B YCTHOM MM IHCBMEHHOM (opme Pa3BEPHYTEIH IIaH COOCTBEHHOM JIEATENBHOCTH;

- COOMIIONAaTh HOPMEI ITYGIINYHOM PEUH, PErIaMenT B MOHOJOTe 1 JHUCKYCCHHU B COOTBETCTBHH C
KOMMYHHUKAaTUBHOM 3a1a4ei;

- BBICKa3bIBaTh U 000CHOBEIBATH MHCHHE (CY)KIIGHI/Ie) H 3ampanmuBaTh MHEHHE napTHEpa B paMKax Aualora,
- IPUHUMATH PEIIEHUE B X04€ JUAJIOra U COTITIaCOBEBIBATH €I0 C COGeCCZ[HI/IKOM;

- CO3gaBaTh NUCbMEHHEIE CKJIMIOUPOBAHHEIE» U OPHUIHHAJIbHBIE TEKCTEHI C HCIIOJIE30BAHUEM HCO6XOI[I/IMI:-IX
PCYCBEIX CPEACTB,;

- UCIIOJIb30BATh BepOAIbHbIE CPECTBA (CPEACTBA IOTHYECKO CBSI3M) IS BBIIEJIEHHUS CMBICIIOBBIX OI0KOB
CBOETO BBICTYIICHHUS;

- HCIIOJIB30BaTh HeBep6aJIbHBIC CPpEACTBA UIIU HAIJISIAHBIC MaTepuasl, I'IOIII"OTOBJ'IeHHBIe/OTO6paHHBIe mona
PYKOBOIACTBOM YUHUTEIS,

- IEIAaTh OLEHOYHBIA BBIBOZ O JOCTHIKEHUH LEJTH KOMMYHUKaITUH HETIOCPEACTBEHHO MOCIIEe 3aBEpPILICHUS
KOMMYHHUKaTUBHOI'0O KOHTaKTa H 00O0CHOBLIBATH €ro.



3. ©opMupOBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 06/1aCTH HCII0JIb30BaHMs HH()OPMAIIHOHHO-
KOMMYHHKAIHOHHBIX TEXHONOT Ui (nanee — VIKT). O6yuarommuiics: cMoskeT:

- HCJICHANPABICHHO UCKATh U HCIOIb30BaTh HHOPMALIHOHHbIE PECYPChI, HEOOXOMUMBIE TS PELIEHHS YIeOHbIX
H IPaKTHYECKUX 3a71a4 ¢ IoMombio cpencts MKT;

= BI>I6I/IpaTL, CTPOUTH U UCIIOJIL30BAThH AJICKBaTHYIO I/IH(i)OpMaHI/IOHH}’IO MOZEJIb OIS IepeaadYl CBOUX MBICIIEH
CPEACTBAMU €CTECTBEHHBIX U Q)OpMaJILHI:IX SI3BIKOB B COOTBETCTBUH C YCIIOBHSIMU KOMMYHHKAIIUH;

- BBIICJISITH HH(I)OpMaHHOHHbIﬁ aCIIeKT 3a1a4y, OIIEpHUpOBAThH AaHHBIMH, UCIIOJIL30BATh MOJEJIb peHICHU A 3agayu,

- HCTIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH (BKIIOYast BBIOOD a/IeKBATHBIX 3aj1aue HHCTPYMEHTAILHEIX
MPOTPaAMMHO-aNNapaTHBIX CPECTB K CEPBUCOB) ISl peLeHHS HHPOPMAIMOHHBIX U KOMMYHHKaIIHOHHBIX
Y4€OHBIX 33/1a4, B TOM YHCIIE: BEIMHC/ICHHE, HAITUCAHHE [IHCEM, COUHHEHHI, JIOKIaI0B, pedepatos, coznanue
IIPE3eHTaluH U JIp.;

- UCIIOJIB30BATh I/IH(I)OpMaIII/IIO C YYETOM 3THYECKUX U MPaBOBBIX HOPM;

- CO311aBaTh HH(POPMAIMOHHBIE PeCypPCHl PA3HOTO THIIA 1 JUI pasHBIX ay TUTOPHUii, COOMIONATE
MH(OPMAIMOHHYIO THTHEHY H [IpaBuia HH(OPMAIHOHHO} Ge30macHoCTHy.

IIpeamerHsbie pesyabraTsl

Bobiny cKHEK 10Ty4HT BO3MOKHOCTS HAyIHTBCS B 7-9 KJ1accax st obecnevyeHus: BO3MOKHOCTH
YCHEIHOro Npoo/LkeHUsI 00pa3oBaHusl Ha 6a30BOM H yIJ1y6IEHHOM YPOBHSIX

DJIeMEeHTBI TEOPHUH MHOKECTB H MaTeMaTHY€eCKOH JIOrHKH

] Ol’ICpPIpOBaTI) IIOHATHSIMU : OIIpEACIICHUE, T€OpeMa, akCcuoma, MHOXECTBO, XapaKTECPUCTUKHU MHOXECTBa,
SJICMEHT MHOXKECTBA, IMyCTO€, KOHEYHOE U OeCKOHEUHOE MHOXECTBO, IIOAMHOXXECTBO, NIPUHAITIC)KHOCTb,
BKJIIOY€HHUE, PABEHCTBO MHOXKECTB,

° I/I306pa)KaTB MHOXXECTBA U OTHOIIECHHUE MHOKECTB C IIOMOIIBIO KPYI'OB Sﬁnepa;
¢ OIpPEIeATh NPUHAMICKHOCTD dJIeMEeHTa MHOJECTBY, 06’beLII/IHeHI/IfO H NICPECECUCHUIO MHOJKECTB;
® 3aJ1aBaTh MHO>XECTBO C ITOMOIIBIO NEPEYUCTICHUS SJIEMEHTOB, CIIOBECHOTO OMIHMCaHUA,

¢ OIICPHUPOBATEH IOHSITUSIMHU: BBICKa3bIBAHUE, UCTUHHOCTD U JIO’)KHOCTH BbICKa3bIBaHUS, OTPHIIaHUE
BBICKA3bIBaHUH, ONCpanvy HaJ BBICKA3BIBAHUSIMU: U, HJIA, HE, YCIIOBHBIEC BHICKA3HIBAHUS (I/IMHHI/IKaHI/II/I);

* CTPOHTDH BEICKA3BIBAHHUS, OTPULIAHHS BBICKA3BIBAHMIL.
B noscenneBHoii xu3nm u npu H3YYEeHHH IPYTUX NPEAMETOB:
* CTPOMTD LCIIOYKH yMO3AKIIFOYEHHH Ha OCHOBE HCIIOJIH30BAHMS TIPABUJI JIOTHKHY;

® HCIIOJIB30BaTh MHOECTBA, OIIEpaLuH C MHOXECTBaMH, UX rpa(bnqecxoe MPEACTaBIICHUE JJISI OITUCAHUS
PCANBHEBIX IIPOLIECCOB U SIBJICHUH.

Yucaa

o OHepI/IpOBaTb INOHATHUAMH: MHOXKECTBO HaTypaJIbHBIX YHCEJI, MHOXXECTBO LIEJIBIX YHUCEJI, MHOXKECTBO
PallHOHAJIBHBIX YHCEJT, HppanuoOHaJIbHOE YHCIIO, KBaIIpaTHHﬁ KOPEHBb, MHOXKECTBO JEACTBUTEIBHBIX
1HCEJI, TCOMETpUYECKAs HHTEpHIpeTanus HaTypaJlbHBIX, LECIIBIX, palliOHAJIbHEIX, IICFICTBHTCHBHI)IX YHCEeIT;

>
* TIOHUMATh H OOBICHSTE CMBICJT ITIO3UIIMOHHOM 3aITHCH HaTypaJIbHOr 0O qHucClia,
®  BBLIIIOJHATH BBIYHUCIICHHS, B TOM YHCJIE C HCIIOJIb30BAaHHUEM HpI/IéMOB PalliOHAaIBEHEIX BBI‘IHCJICHHP'I;
¢ BBIIIOJIHATH OKPYIJIEHHE PalliOHAIBHBIX YUCEJT C 3aJaHHOH TOYHOCTEIO,
¢ CpaBHHUBATh pallHOHAJILHEIE U HppanoOHaJIbHEIE qHucia;
¢ TIPEACTaBJIATh PAUHOHAIILHOE YHCIIO B BUIEC NECATUYHOU IIp06I/I

¢ YHIOPSAOYHUBATH YHCIIA, 3alIUCAHHBIE B BHIOE 06I>IKHOBCHHOI71 U IECATUYHOH ,HpO6I/I;



Haxonuts HOJ[ u HOK umcen u ucrons3oBats ux IIPU PELIEHUH 3a/1aY.

B MOBCEIHEBHOM KH3HH H IIPpH U3YYE€HHUH APYTuX NpeaMeToB:

TIPUMEHSITD IPABHJIA IPHOTHKEHHBIX BEIYHCIEHHH IPH PELICHUHN NPaKTUYECKHUX 3a7a4 U PEIICHUH 33129
JPYTHX y4eOHBIX MPEIMETOB;

BBITIOTIHATE CPABHEHHE PE3YTIbTATOB BBIMHCIICH I DU PENIEHHH TTPAKTHYECKHX 3a11a4, B TOM YHCJIE
HPUOJIMKEHHBIX BHIYMCIICHUIA;

COCTABIATH 1 OCHUBATH THCIIOBBIC BBIPAKEHUS NIPH PEIICHUH MPAKTHYECKHX 3324 K 3a7a4 U3 Jpyrux
y4eOHBIX MIPEIMETOB;

3alIHCHIBATL M OKPYTJIATH YHCIIOBBIE 3HAYCHHUS PEANbHBIX BEIMUHH C HCIIONb30BAHMEM Pa3HBIX CHCTEM
HU3MEPEHHSI.

ToxknecTBeHHBIE npeodpa3oBaHus

Ol’ICpHpOBaTL IIOHATHUSIMH CTEIICHHU C HaTypaJlbHbIM IIOKa3aTeJIEM, CTEEHU C IIEJILIM OTpHLATEIIEHBIM
IIOKa3aTejieM;

BBIIIOJIHATE IPe0OPA30BaHHS LEIIBIX BEIPAXKEHHI: NeHCTRBHS ¢ OZTHOJICHAMH (CII0)KEHHe, BHIYHTAHHE,
YMHOXKEHHUE), ICHCTBHS C MHOTOUWIEHAMH (CIIOKEHHE, BBIYUTAHUE, YMHOXKEHHE);

BBITOMHATE Pa3oxKEHUE MHOTOWICHOB Ha MHOXKHTENH OJHHM U3 CIOCOO0B: BbIHECEHE 3a CKOOKYy,
TPYIIHPOBKA, HCIONB30BAHHE (HOPMYIT COKPAIIEHHOTO YMHOKEHHUS,

BBIJICJIATH KBaApaT CYMMBI H pa3HOCTH OZTHOYJICHOB,;
pacKiiagbiBaTh HA MHOXXUTEIN KBaJpaTHBIM TpéX‘:UICH;

BBINOJHAT IPE0OPA3OBAHHS BRIPAXKEHUH, COICPKAIIMX CTEIICHH C LEJIBIMH OTPHIIATEIbHBIMHI
TIOKa3aTeAMH, IEPEXOMUTD OT 3aIMCH B BUJIE CTEIIEHH C LIeJTbIM OTpHIATEIbHEIM IIOKA3aTeNIeM K 3alHCH
B BHJIE Ipo0u;

BBITOJIHATB MPe00pasoBaHust IPOGHO-PaIIHOHATEHBIX BBIDOXKEHHH: COKpaIeHne apobeii, mpuse ienue
anredpandeckux apobei k obmemy SHAMCHATEIIO, CIOKEHHE, YMHOXKEHHE, EJICHUCE anredpanvyeckux
Apobeid, Bo3BeneHNE anrebpandeckoit JPOOH B HATYDAIIBHYIO H IETYIO OTPHLATENBHYIO CTENEHD,

BBIIIOJIHATH npeo6pa3013aHH51 Bmpameﬂnﬁ, CoIeprKaIux KBaJpaTHBIC KOPHU;
BBIACJIATH KBagpaT CYMMBI HJIM Pa3HOCTH ABYYJICHA B BBIPAXXCHUSX, coacprKalux KBagpaTHEBIE KOpHH,

BBIIIOJIHATH npe06pa303amm BLIpa)KeHHﬁ, COZEpIKaIIUX MOZIyYJIb.

B MMOBCEHEBHOMH KH3HHU U IIPH H3Y4YEeHHH APYIHX NpeaMeTOB:

BBITIOJIHATH npeo6pa303aHH51 U IEUCTBHS C qHCJIaMH, 3aIITUCAHHBIMU B CTaHOApTHOM BHUJE;

BBIIIOHATH NPE0OPa3OBaHKs aNreGpanyecKux BhIpaKeHHii IPH PEIICHHUH 33124 JPYTHX YYeOHBIX
IIPEIMETOB.

YpaBHeHus u HepaBeHCTBA

OneprpoBats NOHSTHSIMU: ypaBHEHHe, HEPABEHCTBO, KOPEHb YPABHEHHS, PELICHUE HEPABEHCTRA,
PABHOCHIJILHEIC yPABHEHMUS, 00JIACTh ONpEe/eNeH s YPAaBHEHUS (HepaBeHCTBa, CHCTEMBI ypaBHEHH I K
HEPABEHCTB);

PCINATE JINHEHHbIC yPAaBHEHHA H YPaBHEHHUS, CBOAUMbIE K JTHHEHHEIM C IIOMOIIBIO TOXKAECTBEHHBIX
1peoOpa3oBaHuii;

PCIIaTh KBaPATHEIC YPABHEHUS H YPaBHEHHS, CBOIHUMbIC K KBaZIPATHBIM C IIOMOIIBIO TOXKIECTBEHHBIX
npeobpazoBanuii;

pemarb ApoOHO-TMHEHHbIE YpaBHEHH S,



peuaTth HpOCTCfIIlIHC HUppaniOHaJILHEIE YpPaBHCHUSA BuOA

peIiaTh ypaBHEHHUS BHIA X"=a -

pelIaTh ypaBHEHHS CIIOCOOOM Pa3NIOKEH s Ha MHOKHTENH H 3aMEHb] IIEPEMEHHOIA;
HCMOIB30BATh METO HHTEPBAJIOB /IS PEMIEHHS LIENbIX U APOOHO-PALHOHATBHBIX HEPaBEHCTB;
pewath JTMHEHHbIC yPAaBHCHHS M HEPABEHCTBA C MapaMeTPaMH;

PEIaTh HECIOKHbIE KBAJPATHBIE YPABHEHHS C TAPAMETPOM;

peIIaTh HECIIOXKHBIE CUCTEMBI JIMHEMHBIX YPaBHEHHH C napaMeTpamu,

peuraTe HECIIOXKHBIE YPaBHEHHUSA B LICJIBIX YHUCIIAX.

B NOBCEAHEBHOM JKH3HH U IIPH H3YyYEeHHHU APYI'uX npeaMeTroB:

COCTABJIATH U PELIATh JIMHEHHBIC U KBAPATHBIC yPABHEHHUS, yPaBHEHHS, K HAM CBOZSIIUECS], CHCTEMBI
JIMHEHHEIX YPaBHEHUH, HEPABEHCTB TIPU PELICHAH 32029 APYTUX YYeOHBIX IPEIMETOB;

BBITOJIHATE OLCHKY NPaBIONOA0OHS pe3yIbTaTOB, I0Ty4aeMBIX IPH PELICHHH THHEHHEIX 1 KBaJJPaTHBIX
YPAaBHEHUH U CHCTEM JIMHEHHBIX ypABHEHHUIT U HepPABEHCTB TIpH PEIICHHH 33134 IPYTUX YUeOHBIX
IIPEIMETOB;

BBIOMpPATh COOTBETCTBYIOIIME YPABHEHHS, HEPABEHCTBA WJIH X CUCTEMEI JIJIS1 COCTABJICHHUS
MaTeMaTH4YeCKOH MOJIENH 3alaHHOM peatbHOii CHTyalluu WK MPHKIIaTHOM 3a1a4H;

YMCTb HHTEPIPETHPOBATS I10JlyEHHBIH [P PEIICHHH yPABHEHHS, HEPABEHCTBA HIIH CHCTEMET pe3ynbTar
B KOHTCKCTE 3a[JaHHOH PEAIbHOM CHTYAIlMH WITH IPUKTIAHON 3a1a4H.

POyHKkIun

OmnepupoBaTh NOHATHAMY: (yHKIHOHATbHAS 3aBHCUMOCTB, QDYHKIHS, TpaduK PYHKIIHH, CIIOCOOD
3a71aHus GYHKUMH, apTYMEHT U 3HAYeHHe QYHKIMH, 001acTh OIPENCTICHUS U MHO)KECTBO 3HAYCHHIA
yHKUMH, HyTH QYHKIUH, TPOMEKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIHH,
YETHOCTE/HEUETHOCTE (D)YHKIIUH;

CTPOHTH rpavKK JTHMHEHHOM, KBAIPATHIHOlM (yHnxmuit, o6parHoit IPONOPUHOHATEHOCTH, (GYHKIUH

k
=a+—r
. x+b y=vxpp y=Vx_y=|x,

Ha IPUMEpE KBAa/IPaTHIHOMN (YHKIMHU, HCIONB30BATH MPEoGpa3oBaHus rpaduka Gpynkuun y=f(x) ms
NOCTPOEHHs! rpagukoB GyHKIH ¥ af (kx+b) +c ;

COCTABJIATE YPABHCHUS MPAMOM 110 33IaHHBIM YCIIOBHSAM: HPOXOsIIEit 4epe3 IBE TOUYKH C 3aJaHHBIMH
KOOpZMHATaMH, IPOXOIAIIEH Yepes JaHHYIO TOUKY U NapalIebHON TaHHOI IIPSIMOIA;

MCCTIENI0BATh (DYHKIHMIO IO €& rpaduKy;

HAXOMUTH MHOKECTBO 3HAUEHUH, HYIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH KBaZIpaTHYHOMN
byHKIHY;

OTICPHPOBATD NOHATHAMH: II0CIIE/I0BATEILHOCTD, apH(MeTHIECKAs IPOrpecCHs, reOMeTpHYeCcKas
IIPOTPECCHS;

PeIIaTh 3a/1a4H Ha apHYMETHIECKYIO H F€OMETPHUECKYIO IIPOTPECCHIO.

B noBcennesHoii ku3Hu M NpH H3yYeHHH APYTHX NPeIMETOB:

HILUTIOCTPUPOBATE C ITOMOILBIO rpa(bm(a PCABHYIO 3aBUCUMOCTD UJTH IIpoHIecce 1o ux XapaKTCpUCTUKaM;

HCIIONE30BaTh CBOHCTBA U rpAdUK KBafPATUIHON DYHKIMH TIpH PEIICHHUH 3a/1a4 U3 APYTUX y4eOHbIX
IPEAMETOB.



TekcToBbIe 3anaun

Pemrare IIPOCTBIC U CIIOXKHBIE 3aJa4H Pa3HBIX TUIIOB, 4 TAKXE 3aJ1a4M IIOBBIIIEHHOU TPYIHOCTH,

HCIIOJIb30BAaTh pa3HbIC KpaTKHe 3aluCH KaK MOJIEJI TEKCTOB CIIOXXHBIX 3aJ1a4 JUId IIOCTPOCHHUS IIOUCKOBOH
CXEMBI U PEUICHUS 3axay,

pasyimyath MOJEIb TEKCTA U MOZEJIb pEUICHU 3aga4yu, KOHCTPYHPOBATh K OMHOM MOJEIIH peIeHus
HECJI0KHOH 3a1a4yu PAa3HBIC MOIEJIH TEKCTA 3a1a4y,

3HaThb U NPUMEHATH 00a crrocoba moucKa PCILICHHUA 337124 (OT TpeGOBaHKS K YCIIOBHIO U OT YCIIOBHS K
TpeOOBaHHIO);

MOJCIHUPOBATH PacCy>XACHUS IIPU IIOUCKE PCIICHHUS 3814 C TOMOILBIO I“paq)-CXCMI:I;
BBIOCJIATH TAIbI peImICHuA 3a0a4d U COACPIKAaHUE KAXKIOT0 JTalna,

YMETH BbIﬁI/IpaTb ONTHUMaJIbHBIN METOI pCILICHUS 3a1aui U OCO3HaBaTh BBI60p METOoa, paccMarpuBaTh
Pa3IMYHBIC METOIbI, HAXOIUTH Pa3HBIC pelleHus 3a1a4M, €CJIu BO3MOJXHO,

AHAIIU3UpPOBAThH 3aTpyAHEHUS IIPH pCIICHUH 3amauy,

BBITIOIHATE pa3THIHBIE Pe0OpasOBaHUs MPeIIOKeHHO 3a1a4H, KOHCTPYHPOBATh HOBBIE 3aa4YH U3
JaHHOMH, B TOM 4HCIIe 0GpaTHbIE;

HHTEPIPETHPOBATH BBIYUCIIUTEILHEIE PE3ynbTaThI B 3ajaye, HCCJICNOBATh ITOIYYEHHOE PeIICHUE 3a1a4H;

aHATM3UPOBATh BCCBO3MOKHbIC CHTYAIHH B3aHMHOTO PacioOKeH s ABYX OOBEKTOB H H3MEHEHHE HX
XapaKTEPUCTHK TIPH COBMECTHOM IBHXEHHH (CKOPOCTB, BpeMs, PacCTOsIHKE) NIPH PELIEHHH 3a1a4 Ha
ABWKEHHE IBYX OOBEKTOB KaK B OJHOM, TAK M B IPOTHBOIOJIOXHEIX HATIPABIECHHSX;

HCCJIEN0BATh BCEBO3MOXKHBIE CUTyaluHu IIpu PCIICHNH 3a1a4 HA OBHYKEHHUE II0 PEKe, paccMaTtpuBaTh
Pa3HBIC CUCTEMBI OTC‘-IéTa;

PewaTh pa3HOOOpa3HbIE 3a/1auu «Ha YacTHy,

pemaTte u 000CHOBEIBATH CBO€ pCLICHHUE 3a1ay (BBIH€HHTB MaTeMaTU4CCKYIO OCHOBY) Ha HaXO0XIECHHE
4aCTH YUCJIa ¥ YUCJIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBIC/IA ,[[pO6I/I;

OCO3HaBaTh U OOBSICHITH HICHTUYHOCTE 3a/1a4 Pa3HBIX THIIOB, CBA3BIBAIOIUX TPH BCJIMYUHEI (Ha pa60Ty,
Ha IIOKYIIKH, Ha IIBI/DKCHI/IC). BBIJICJIATD 3TH BEJIMYUHEI ¥ OTHOLLIEHMUS MEXIy HUMH, IPUMEHSTE UX pu
PeIICHHUH 3a7a4, KOHCTPYHPOBATh COOCTBEHHEIE 3a1a4 YKa3aHHBIX THIIOB,

BJIaIETh OCHOBHBIMH METOIaMU PEeIICHMS 3a/1a4y Ha CMeECH, CIIJIaBEI, KOHIEHTpaluy,

PEIIaTh 3a1a491 Ha IIPOIIEHTEL, B TOM YHCIIE, CIIOIKHBIC IPOLEHTHI ¢ 000CHOBAHHEM, UCTIONIB3YS pa3Hble
CIIOCOOKI;

PeIIaTh JIOTHYECKHUE 3a/1aYU Pa3sHbIMU CHOCO6aMI/I, B TOM 4HCJIE, C ABYMA Oy10kaMu U ¢ TpeMs OJ10KaMu
JAAHHBIX C IIOMOIIBIO Ta6JII/IL[;

pemaTts 3a1a4u 1mo KOM6I/IHaT0pI/IKe H TEOPUH BEPOSATHOCTEHN HA OCHOBE HCIIOJIb30BaHUS H3YYCHHBIX
METOZI0B U 00OCHOBKIBATH peueHue;

PCIIaTh HECJIOXKHBIE 3aJaYH 10 MaTeMaTH4YECKOU CTaTHUCTHKE;

OBJIAZIETH OCHOBHBIMM METOJJAMH PEIICHHS CIOKETHBIX 3344 apr(MeTHIecKHii, anreGpanyeckuii,
nepedop BapHaHTOB, FeOMETPHUECKHIA, IrpaduYeCKHii, IPUMEHATD UX B HOBBIX 110 CPaBHEHHIO C
H3yYEHHBIMU CUTYALIMsX.

B nosceanesnoii sxuzuu u npu H3YYeHHH APYTHX NpPeIMeTOB:

BBIICIIATH TIPH PEIICHUH 3a/1a4 XapaKTePHCTHKH paccMaTpuBaeMoii B 3aja4e CUTYalHH, OTINYHbIE OT
PeaNbHBIX (Te, 0T KOTOPBIX abCTParnpoBaTkCh), KOHCTPYHPOBATH HOBbIE CUTYallHH C YIETOM 3THX
XapaKTCPUCTHK, B YACTHOCTH, IIPH PELICHUH 3a1ay Ha KOHICHTPALMH, YYUTHIBATH IUIOTHOCTh BEILECTBA;



* PCLIaTh ¥ KOHCTPYMPOBATh 3aJaYl HA OCHOBE PaCCMOTPEHHUS peaTbHBIX CUTYAlHii, B KOTOPBIX He
TpeOyeTCs TOUHBIN BEIYHCIIATETbHEL pe3ynbrar;

*  PCIIaTh 3a1a4i Ha IBHIKEHHE 10 PeKe, pacCMaTpHBas Pa3HBIE CUCTEMEBI OTCYETA.
Crarucruka n Teopus BeposiTHocrei

OmnepupoBath NOHATHAME: cTONOYATEIE U KpYTOBBIC HHarpaMMEl, TabJHIIBI JAHHBIX, CPe/IHee
apu(MeTHYecKoe, MeIMaHa, HanOOobIIee 1 HAMMEHbIIICE SHAYEHHS BBIOOPKH, pasMax BHIGODKH,
AUCHIEPCHS ¥ CTAaHIAPTHOE OTKIOHEHHE, CITyvaifHas HU3MEHYHUBOCTE;

® H3BJICKATh I/IH(l)OpMaHHIO, HpeI[CTaBJIeHHy}O B Ta61muax, Ha muarpammax, rpa(bmcax;

® COCTaBJIITH Ta6HI/II_[I>I, CTPOHUTH AuarpamMMebl U rpa(bmcn Ha OCHOBE JAaHHBIX;

® OIICpUPOBATH NOHSITUIMH: (l)ﬂKTOpI/IaJ'I qHCiia, IePECTAaHOBKH U COYE€TaHus, TPEYTOJBbHUK Hacxajm;
* IIPUMEHSATH IPABUIIO IIPOU3BEAECHUS IIpU pelIeHHUH KOM6I/IHaTOpHBIX 3amay;

*  OMCpHPOBATEL NOHATHAMH: CIlyqalHBIl ONBIT, CIyqaiHbIi BBIOOD, HCTIBITAHIE, TIeMEHTapHOE Clly4aiiHoe
COOBITHE (HCXOJ), KITaCCHUECKOe OIPENICNICHIE BEPOATHOCTH CITy4aifHOTO COOBITHS, OIlepaluy HaJ
CIIyYaHHBIMU COOBITHAMMU;

*  TIPSACTABIATE MH(DOPMALHUIO C IOMOUIBIO KPYToB Oiinepa;

*  PeIUaTh 32129 Ha BHIUCIICHHE BEPOSTHOCTH C IIOCYETOM KOJIHIECTRA BapHaHTOB C IIOMOIILIO
KOMOHMHATOPHKH.

B noscenneBHoii xusnm u npu U3YYeHHH APYTHX NPeIMeTOB:

® U3BICKATh, HHTEPIPETHPOBATh U IPE0OPa3OBHIBATE MH(OPMALHUIO, IIPE/ICTABICHHYIO B Tabnumax, Ha
Auarpammax, rpadgukax, oTpaxkaroyIo ceoiicmea u XapaKTCPHCTHKH PEaTbHBIX MPOLECCOB U SIBJICHHIL

® OHNpPEnEJIsITh CTAaTUCTHUYECKHE XapaKTCPUCTUKH BI)IﬁOpOK 110 Ta6JII/ILIaM, AuarpaMmmam, I“pa(bI/IKaM,
BBIIIOJIHATE CPAaBHEHHE B 3aBUCUMOCTH OT LEJIH pelICHHuS 3aJayu;

¢ OICHUBATH BEPOSATHOCTDH PEaNbHBIX COOBITHM U SIBIIEHUH.

Pabouyas nmporpamma o maremaTuxe pealusyercs yepes GpopMupoBanme y yyammxes 00pa3oBaTebHBIX
KOMNETEHTHOCTEl: IEHHOCTHO-CMBICIIOBBIX, OOIIEKYIbTYpPHBIX y4eOHO-TI03HABATETBHBIX, HH(POPMAIHOHHBIX
KOMMYHHUKAaTUBHBIX, KOMIIETEHIIMH JTHYHOCTHOLO CaMOCOBEPIICHCTBOBAHHUS

9

» Pab6oueii mporpammoii penycmotpena 10-6aibHast cucTeMa OeHKH TOCTHIKEHI] yYaIuxcs, ¢
TOCTIEYIOIUM MIEPEBOAOM B IATHOALTEHYIO CHCTEMY II0 HTOTaM TPUMECTPA U rojia.



Ilnanupyembie pe3yabTaThbl 0CBOeHHUsI yueOHOro npeamera «MaremaTuka»

N3yyenue mnpenmera «Maremartvka» [0 JaHHOM NOpOrpaMMe B OCHOBHOM ILIKOJE
criocoOcTByeT (GOPMHUPOBAHUIO Y YyUALIMXCS JTMUYHOCTHBIX, METANPEMETHBIX U NPEIMETHBIX
pe3yJbTaToB 00yY€HHUsl, COOTBETCTBYIOLIMX TpeOOBaHUSAM (eiepalbHOrO rocy1apCTBEHHOTO
o0pa30BaTeIbHOrO CTaH1apTa OCHOBHOT'O 0011ero o0pa30BaHus.

JIM4HOCTHBIE Pe3y/ibTAThI:

1. Poccuiickas rpakaaHcKasi HMIECHTHYHOCTH (MaTpuoTu3M, yBakeHHe kK (OredecTny,
OCO3HAaHME BKJIa/1a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MHUPOBOIN HayKH).

2. ChopMHpOBaHHOCTH LIEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOM MPAKTHKH.

3. ['OTOBHOCTH M CITOCOOHOCTH OOYYAKOIIMXCS K CAMOPA3BUTHIO U CaMOOOPA30BAHMIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHIO W TO3HAHHIO; FOTOBHOCTH U CIIOCOOHOCTH OCO3HAHHOMY
BEIOOPY M TIOCTPOEHHUIO JalibHEMINe WHIUBUIyalbHOW TpaeKTOpuu oOpa3oBaHMs Ha Oase
OpPMEHTHPOBKM B Mupe npodeccuid W npodeccHoOHaANbHbIX MNPEANOYTEHUH, C Y4YETOM
YCTOMYUBBIX TO3HABATENIBHBIX HHTEPECOB.

4. ChopMUPOBAaHHOCTb OTBETCTBEHHOIO OTHOLUEHUS K YYEHHIO, YBaXKHTEJIBHOIO
OTHOILIEHUSI K TPY/ly, HAJIMYKE OMbITA yYacTHsl B COLUUAIIBHO 3HAYMMOM TPY /€.

5. YMeHHe KOHTpPOJHMPOBATh TpOIECC M pe3ysbTaT y4yeOHOM M MareMaTHYeCKOH
NESITEIbHOCTH, KPUTUYHOCTb MbILLIJIEHUS], WHUIMATUBA, HAXOAYUBOCTb, AKTHUBHOCTH IIpH
pelieHur MaTeMaTU4YeCKUX 3a/1au.

6. ['OTOBHOCTh U CIOCOOHOCTH BECTH AMAJIOT C APYTMMH JIIOJABMH M JOCTUIaTh B HEM
B3aMMOIIOHUMAaHHUSI.

MeranpeaMeTHbIMH pe3yjbTaTaMU H3ydeHus: npeamera «Marematuka» sBiseTCs
dbopmMupoBaHUe YHUBEPCAbHbBIX yueOHbIX nerctBuid (Y'Y ).

Pezynamuenvie YY/[

1. YMeHHMe caMOCTOSTENBHO OIpeIessTh e 00y4YeHHs, CTaBUTh U (POPMYJIUPOBAThH
HOBbIE 3aJa4M B ydyeOe U MO3HaBaTeJIbHOW HEsTEIbHOCTH, pa3BUBATb MOTUBBI U HMHTEPECHI
CBOEH MO3HaBaTEJIbHOM eI TeJIbHOCTH.

2. YMeHHe CcaMOCTOSITeIbHO IUIaHUPOBAaTh IMYyTH JOCTH)KEHHs LeJIeld, OCO3HaHHO
BeIOMpaTh Haubosee 3¢ heKTUBHBIE CMIOCOOBI pellieHus yueOHbIX 1 T03HABATEeIbHbIX 3a/1a4.

3. YMeHHe COOTHOCUTH CBOU AEHCTBHUS C TUIAHUPYEMBIMU pe3yJibTaTaMH, OCYLIECTBIISTh

KOHTPOJIb CBOEH IesSTeNbHOCTH B npouecce NOCTUXEHUA pe3yJibTaTa, ONPEACIIATH CITOCOOBI



JNEUCTBMH B paMKax IpeJUIOKEHHbIX YCIOBHM M TpeOOBaHHM, KOPPEKTHPOBATh CBOM
JEUCTBHS B COOTBETCTBUM C U3MEHSIIOIIEHCS CUTYyallueH.

4. YMeHue OLEHUBaThb NPAaBUIBHOCTH BBIMOJHEHHS Y4eOHOH 3anaud, COOCTBEHHBIE
BO3MOXXHOCTH €€ pEeLLCHUS.

Ilo3naeamenvuoie YY/]

5. YMeHue oIpenenarb MNOHATHS, CO3AaBaTh OOOOLICHHWS, YCTaHABIMBATh AHAJIOTHH,
KIacCU(pULMPOBATh,  CAMOCTOSITENIbHO  BbIOMpAaTh  OCHOBaHHS M KPUTEPUH IS
KnaccupuKaluy, yCTaHaBIWBaTh MPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyXIeHHe, YMO3aKIIOueHHe (MHAYKTHBHOE, JeIyKTHMBHOE, MO aHaJoruv) U JenaTh
BBIBOJIBI.

6. YMeHue co3lnaBaTh, NIPUMEHSITh U NMPeoOpa3oBbIBATh 3HAKA M CUMBOJIbI, MOJEIH U
CXEMbI [Ulsl pelleHUs y4eOHBIX M MO3HABaTeNbHBIX 3a/lay, HaxOJUTh B TEKCTe TpeOyemyro
uHpopmaiuio (B COOTBETCTBUH C LIEJIIMHU CBOEH AeATEIbHOCTH).

7. YMeHMe HaxoIuThb B pPa3IMYHBIX HCTOYHUKAX HHPOpMALMIO, HEOOXOAUMYIO IS
pelleHus] MaTeMaTU4YecKuX MpodsieM, W NpeACTaBiiATh €€ B MOHATHON (opMe, MPUHUMATh
peuleHre B  YCIOBMUSIX HEMOJHOM WM  HU30BITOYHOM, TOYHOM WM BEPOSTHOCTHOU
HHGbOpPMaIIUH.

8. YMeHMe TMOHMMATb W UCIONb30BaTh MaTeMaTUYeCKUe CpelcTBa HArJSAHOCTH
(uepTexu, TaOIHILIbI, CXEMbI U JIp.) ISl WILTIOCTPALIMK, HHTEPIPETAllM1, apryMeHTal|H.

9. YMeHue BbIIBUraTh FMIIOTE3bI MPU PELICHUM 3aJla4M U TTIOHUMATh HEOOXOAUMOCTh UX

IPOBEPKH;

Kommynuxkamuenote YY/]

10.  YMeHue opraHu3oBbIBaTh yueOHOE COTPYAHHUYECTBO U COBMECTHYIO NESATEIBHOCTD C
YYUTEIEM U CBEPCTHUKAMM; padOTaTh WHIMBHAYaJbHO M B TIpYIIe: HAXOIUTh obiiee
pelleHre W paspeliaTb KOH(QUIMKTBI Ha OCHOBE COIVIACOBAaHMSI TMO3UMLUMHA M ydera
UHTEpecoB; (OPMYIMPOBATh, APIryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHUE.

11. YMeHue O0CO3HaHHO HCINOJIb30BaTh peyeBble CPEACTBA B COOTBETCTBUM C 3ajauei

KOMMYHUKAllUM [UIsl BBIPAXEHUS CBOMX YYBCTB, MbICIed U TOTpeOHOCTEH Iuis

[IJIAHUPOBAHUS W PEryJSILMM CBOEM [JeSTENbHOCTH; BJIaJICHUE YCTHOM U TUCbMEHHOMU

PE€YbLO, MOHOJIOTUYECKOMU KOHTEKCTHOH P€Yb1O0.



12. ®opmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTH B OOJAcTH MCIOJIb30BAHMUS
MH(GOPMaMOHHO-KOMMYHHKAIIMOHHBIX TeXHosorui (nanee - UKT).

IIpeameTHble pe3yabTaThl

Paszeisi BhINYCKHAK HAYYHTCS BbInyCKHHK MOJIy4YUT BO3MOKHOCTb
HAYYHUTHCH
Apugpmemura
*[IOHUMATh 0COOEHHOCTH
o [MOHUMATh 0COOEHHOCTH &
& IECATUYHOM CHCTEMBI CUHCIIEHHS, ©
IECATHYHON CHCTEMBI CUHCIIEHHUS
KCIIOJIL30BATh IIOHSTHS, CBA3aHHBIE C
. HCIIOJIF30BAaTh MOHSATHS,
UIETUMOCTBIO HATYypaJIbHbIX YHCET; *
CBSI3aHHBIE C JICTUMOCTBIO HATYpaJbHBIX
BbIpQXKAaTh YHCJIAa B OJKBHBAJICHTHBIX|
UHCe;
dbopmax, BBIOMpAs HauOoJee
. BBIpAXKaTh yucia B
MOJAXOMSIIY0O B  3aBUCHUMOCTH  OT
SKBUBAJICHTHBIX bopmax, BbIOUpast 3
KOHKPETHON CUTYaIlHlH;
HauOosiee MOAXOISIIYI0 B 3aBUCHMOCTH
o . CpaBHUBATH U
= YIOPsII0YUBATh palroHaIbHbIE
KOHKPETHOHN CUTYallUH; e
9
. CpaBHMBaTb U  YIOPSAOYHBATh
. BBIMOJIHATL  BBIYUCIIEHUS C
paloHAJIbHbBIE YHCTIa;
palMOHAIbHBIMU  YHCIIAMH, CcOYeTast
o BBITOJIHSATH BBEIUHCIICHUS c

YCTHbIE ¥  IIUCBMEHHBIE  IPUEMBI
BBIYKCIICHHUI, IIPUMEHSTH
KaJIbKYJISATOD;

UCIOJB30BaTh  IOHATHS U
YMEHHS, CBSI3aHHBIE C IPOLICHTaMH, B
X0JIe pelIeHUs] MaTeMaTHYEeCKUX 3a1a4
M 3a7ad M3 CMEXKHBIX IIPEAMETOB,
BBITIOJTHSATH HE CJIOKHBIE ITPAKTUYECKUE
pacu€Thl,

*aHAJIM3UPOBATh rpaduku
3aBUCUMOCTEH MEXK/ly BETHYMHAMH
(paccTosiHUE, BpeMsi; TeMIlepaTypa  T.
m.).

pAllMOHATIBHBIMU ~ YHCJIAMH,  codYeTast
YCTHBIE W I[IUCbMEHHbIE  TPUEMBL
BBIYMCIICHUH, IPUMEHSATH KaJIbKYJISTOP;

* HCIOJB30BaTh IOHSATHS W YMEHWUS,
CBSI3aHHBIE C IPOLIGHTAaMM, B XOJE
pElLIeHUs MaTeMaTHYECKUX 3a/1a4 ¥ 3a/1a4
M3 CMEXHBIX MPEIMETOB, BBHIMOIHSITL HE
CJIOJKHBIE TIPAKTHYECKUE PACUETHI;

. aHAJIM3UPOBATh rpaguKu
3aBHCUMOCTEH MEX/y BeJIMUNHAMU
(paccTosiHUE, BpeMsl; TeMIepaTypa H T.

I )

Yucnoesie ul, BBITOJIHSTE onepanuu c I Pa3BUTH IIPEJICTABIICHUS O
OyKeenHble HCTIOBBIMH BBIPAKEHUSIMH OYKBEHHBIX BBIPAKEHHAX U UX
GbIpaNscenu. 5 BLIONESTE npeoGpasoBanus npeoOpazoBaHUsIX;

Ypasnenusn OyKBEHHBIX BBIPOKEHHH (PaCKPBHITHE 3 ORAACTE CHEIMAANEHEME

CKOOOK, TIPHBEIEHHE MTOJ00HBIX nMpuéMamMH  peLICHHUS YPABHCHHH,
CaraeMbIx); IIPUMEHATH alnapar ypaBHEHHH s
. perarh el pelleHUs KaK TEKCTOBBIX, TaK U
YpaBHEHHS, peliath TeKCTOBbIeIPAKTHICCKIX 3a/1a9.
3a1auK anreOpanyecKum
METO/IOM.
Haznaonan . pacrio3HaBaTh ~ Ha  YEpTEXax,  * HAYYUTHCS BBIYUCIATH O0BEM
ceomempun PUCYHKaX, MOJENSAX H B OKPYKAIOLIEM POCTPAHCTBEHHBIX
MHpE IUIOCKHE W T[POCTPAHCTBEHHBIETEOMETPHYSCKUX duryp.
reoMeTpu4Yeckde  QUIypsl M HX COCTaBJIEHHBIX 3
5JIEMEHTHI; IPSMOYTOJIHBIX MapajliesIeIUIIEe/I0B;
. CTPOMTH YIJIbL, ONpENeNsTh HX|  * YrIyOuTh H
rpagyCHYIO MEpY:; pa3BUTh TIpe/ICTaBJICHHUS]
. pacrosHaBaTh U 0 IPOCTPAHCTBEHHBIX

H306pa>1<arb rCOMECTPUUYCCKUX




pa3BEPTKHU KyOa, MPsIMOYTOJbLHOTO
napajuienenumnesna, IIPaBUJIbHOM
IUPaMH/Ibl, UJIHHJIpA U KOHYCA;
* ONPEAETIATH 10 TUHEHHBIM pa3Mepam
pa3BEPTKHU burypsi, JMHEHHBIE
pazMepsl caMoii GUTypbl B HA0OOPOT; *
BBIYHUCIISITH O0BEM MTPSIMOYTOJIBHOTO
napajuiesenunesaa u kyoa.

(purypax;

* HAYYHThCS IPUMEHSTh Pa3BEPTKHU JIIsI
BBINTOJIHEHHSI TPAKTUYECKUX PACUETOB.
BBIYMCIISITH PACCTOSIHUS HA MECTHOCTH
B CTaH/IapPTHBIX

CHTYyallUsIX, IUIOMAIH YIYaCTKOB
PSIMOYTOJIBHOM (HOPMBI,

00BbEMBI KOMHAT;

BBIMIOJIHATH IPOCTEHIIIME IOCTPOCHHUS
Ha MECTHOCTH,

HEOOXOIMMbIE B peaIbHOM KU3HH;
OIIEHUBATh pa3Mephl peaTbHbIX

0OBEKTOB OKPYIKAFOLIETO MUPA.

remernmol

Ccroco0kl

npeoOpa3oBaHUey», pelaTh 3a/1a4u,
cojiepaliie OYKBEHHbBIE JIaHHBIC;
paboTath ¢ popMyIaMu;
. BBINOJIHATH NPeoOpa3zoBaHus
BBIPXKEHUH, COACPIKALINX CTEIICHH C
HEJTBIMH MTOKA3aTeNIIMH U KBaIpaTHbIC

KOpHH;
. BBITIOJTHSATH TOXK/IECTBEHHbIC
npeoOpazoBaHus palMOHATILHBIX

BBIPKEHHUH HAa OCHOBE IPABHII JICHCTBUM
HaJl MHOTOYJICHAMHU U anredpandyeckuMHU
Ipo0sIMH;

. BBINIOJIHATD pas3iokKEeHHE
MHOTOYJIEHOB Ha MHOKHTEJIH.

*HCIIOJIB30BaTh  MpOCTeiinne L nproGpecT
cmamucmuxu, Tpe/IcTaBJIeHHUs 14 QHATM3A  |epponauATBHBI OLBIT
eeposmuocmu. Kom-  [cTaTHCTHUECKHX JTAHHBIX; opraHMamMM  cGOpa  AHHBIX  TIPH
Gunamopusie 3a0auu |+ pewaTh KOMOHHATOPHBIE 3a1a49H HAnoperennn onpoca OGIIECTBEHHOLO
HAXO)K/ICHHE KOJIMYECTBA OOBEKTOB MIHyyenys, oCyMECTRINTh WX AHATH3,
KoMbuHaLui. NpeICTABIATh PE3yJIbTaThl ONpOca B
BH/Ie TaOJHUIbl, HAPAMMBL;
. Hay4HThCS HEKOTOPHIM
CHelHMATbHBIM  NPUEMaM  pelIeHHUs
KOMOMHATOPHBIX 3a/1a4.
Anzebpauyeckue . ONepHpoBaTh MOHSTUSAMH | BBITIOJIHATH MHOTOIIArOBbIE
evipasicenusn «TOXKIECTBOY, «TOJIECTBEHHOE | Mpeo0pa3oBaHus  PAlHOHATBHBIX

BBIPAKEHUMN, IPUMEHSIS] ITUPOKUI
HabOp cr1ocOoO0B U TPUEMOB;
. MPUMEHSTH TOXK/IECTBEHHBIE
npeoOpa3oBaHus JIIsl PEIICHUs 3aa4
U3 pa3IM4YHBIX Pa3esioB Kypca.




Ypasuenua

. pelaTb OCHOBHbIE BH/Ibl
palMOHAJIBHBIX YPAaBHEHUHN C OJIHOM
IIEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHUH € JBYMS TIEPEMEHHBIMH
. [IOHUMATh YpPaBHEHHE KaK
BOKHEHIIYIO MAaTEMAaTUYECKYIO MOJIEJIb

. OBJIAZIETh ClIELUATIbHBIMU

npuéMaMH  PELICHUsT YpaBHEHUH W
CHCTEM ypaBHEHUH; IPUMEHSTh
anmnaparT ypaBHEHMH Ul pelIeHHS
pa3zHoo0pa3zHbIX 3a1a4 u3
MaTeMaTHKH, CMEXHbIX IPEIMETOB,

HEPABEHCTB;

JUIS OTIUCAHUS ¥ U3YYEHUS NIPAaKTHUKH;
Pa3sHOOOPa3HbIX PEAlbHBIX CUTYyalui, |* IPUMEHSTh rpaduueckue
peuiarhb TEKCTOBBIE 3a]]a4d [IPEJCTaBIECHUs IS HCCIEeI0BaHUS
areOpanyeckuM METOIOM; yYpaBHEHHH,  CHUCTEM  YpaBHEHHH,
. IPUMEHSATH rpaduueckue [coaepKalnx OyKBEHHbBIE
IPEACTABICHHUS JUIS UccaeoBaHus  [KOd(UIIHEeHTBI.
YPaBHEHUH, UCCIIEIOBAHUS H PELICHUS
CUCTEM YPAaBHEHHUH C JIByMSsI
[IEPEMEHHBIMH.
\Hepagencmea [NIOHUMATh 51 IIPUMEHSTD | *® pa3zHO0Opa3HbIM npuémMam
TEPMUHOJIOTHIO u CUMBOJIMKY, | JOKa3aTeJIbCTBA HEPaBEHCTB;
CBSI3aHHbIE @ OTHOILIEHHEM | NPUMEHATH allapar HEPaBEHCTB IS
HEPaBEHCTBA, CBOMCTBA YHCIOBBIX pelieHus pPa3HOOOPa3HbIX

MaTEeMaTUYCCKHUX 3aJa4




. pelarb JIMHEWHbBIE
HEPABEHCTBA C OJJHOW NMEpPEMEHHOMN U HX
CUCTEMBI, pelarp KBaJIpaTHbIE
HEpPaBEHCTBA € ONOPO Ha rpaduyecKkue
[1pE/ICTABIICHHUS;

. IIPUMEHSATH arnrapar
HEpPABEHCTB [UIsl pELICHUs 3ajad U3

Pa3JIMYHBIX Pa3JIesioB Kypca.

CMEKHBIX ITPEIMETOB, MPAKTHKH;
* IPUMEHSATH rpapuyecKue
NpeCTaBICHUS JIUIsl UCCIIE0BAHMS
HEpaBEHCTB, CUCTEM HEPABEHCTB,
cozepkalx OyKBeHHBIE

K023 pUHeHTHI.

Wapapens o MIOHUMATh TEPMHHOJIOTHIO H

[ —_—_— CHUMBOJIMKY, CBSI3aHHBIE C
TIOHSTHEM MHOXECTBA, BBITIOJIHSTh «Da3BHBATH IPE/ICTABICHHE
orepaluy HaJl MHOXKECTBAMM; 0 MHOXKECTBAX:

i MECDIEAUBAITE: IR *pa3BHBATh NPEJICTABIECHUE O YHUCIIE U
Mpe/icTakiciias 0 YKCJIOBBIX CHCTEMAxX OT HATYPAIbHBIX
MHOJKECTBE ICHCTBUTENBHBIX |10 1efCTBUTENBHBIX YHCEN; O POIIH
CET BBIYMCIICHUH B IIPAKTHKE;
* Pa3BUTh U YIIIyOUTh 3HAHUS O
JIECATUYHOM 3alMCH JEHCTBUTEIBHBIX
qyrceln (MepuoIudeckue u
HEMepHOoIMUecKue Jpodu)

Dyukyuu I P —— [IPOBOJIUTH HCCJIEIOBAHHS,
(YHKIMOHATILHBIE TOHATHS W ﬂ3bu<$;ﬂ§zisgle CB H3};2idHHquH§§:HCTi
g%e(iﬁzz:;m); CHMBOMACCKHC,  nonmb3oBanmem KOMITIBIOTEpA; Ha
. pup— s OCHOBE rpadukoB U3yUYEHHBIX
> ITEMEHTAPHBIX dyHKIHi; GbyHKIMI cTpouTh OoOJiee CIIOXKHBIE
WccleoBaTh  CBoiicTBa  umcnoppix PAPHKH  (KyCOUHO-3ajamHBIe, ¢
yHKIHIT Ha OCHOBE «BBIKOJIOTHIMUY» TOYKAaMH H T. 11.);

: MCIT0JIb30BaTh
id@%ﬂ:gﬂnﬂo;;z: ;Igs;zznrgaf;xo& (I)yHVKL[I/IOHaHLHbIe MpeICTaBleHus |
BAXKHEHIITYIO MaTeEMaTUYECKYIO FEDUGINS (st SIS pomempy
MOZEIb ISl OIMCAHUS IPOLECCOB il A e A0 Ogies o =
SIBIICHU I OKPYXKaIoIIero ana,pwﬂmﬂmx RSN
[IPUMEHATh (PYHKIIHOHAIBHBIN SI3BIK IS
OTIHCAHUSI " HCCIIeI0BaHUS
3aBUCUMOCTEH MEXIAy (PHU3HUECKUMH
BEJINYNHAMH.

Yucnogvle . MOHMMATL M HCMONB30BATL |, peIlaTh KOMGHHHPOBAHHBIE

nocieooeameibHoOCmMu SA3BIK IMOCJICA0BATCIIbHOCTEU 3a/1a4H © IPAMEHEHHEM ¢)0pM}’J'I Yie T
f)%e(?;:{zz:{’m); CHUMBOTMICCKHE ) tena u CYMME! TIEPBEIX I qneHola
" [HMEHSTH DOPMYISL, apu(METHYECKOW U TEOMETPUYECKOI
CBA3aHHBIE C apudMeTHYeCKOW H ialeceai,
reoMeTpudeckoif  mporpeccuert, — u'PUMCHAA - IIpH - STOM - allliapat
anmnapaT.  chopMHpoBaHHbI  mpu)y PABHCHUH H HCDABCHCTB,

HW3YUYCHUH JPYIHX paslenoB Kypca, K° NOHHMATD

peLICHHIO 33ja4, B TOM uHcile CapUPMETHIECKYIO 31

KOHTEKCTOM U3 pealibHOM HH3HH. reOMETPUYECKYI0 TPOIPECCHIO  Kak
(GyHKITUH HaTYpaJIbHOTO
aprymMeHTa; CBSI3BIBATH

apu(METUUYECKYIO TIPOTPECCHIO C




JIMHEWHBIM pOCTOM,
reOMETPUUECKYIO - e
IKCIIOHECHIIUAIBHEIM POCTOM.

OnucamenvHasn
cmamucmuka

HCITIOJIB30BAaTh HpOCTCﬁLHHC CIOCOOBI
MNPCACTABJICHUSA U aHAJIM3a
CTAaTUCTHYCCKHX JIaHHBIX.

mpuoOpecTH NepBOHAYAIBHBIA OIIBIT
opraHu3anyu cbopa JaHHBIX IPU
[IPOBEICHHH ONPOCa OOIECTBEHHOTO
MHEHHS, OCYIIECTBIISATh UX AHAJIIU3,
[PE/ICTAB/STh PE3yIbTaThl OIPOCA B
BUJIe TaOIHUIIBI, IHArPAMMBI.

Cnyuaiinsie coboimun u

HaXOJUTh OTHOCUTCJIBHYIO 4YaCTOTY U

MPUOOPECTH ONBIT IPOBEACHHUS

HaxXOXKIEeHHE Yhcia OOBEKTOB HIIH
KOMOMHAIIUHA.

6epoamuocms BEPOSITHOCTb CIIYYalHOTO COOBITHSI. CJIy4aifHBIX YKCIIEPUMEHTOB, B TOM
YHCJIE ¢ TOMOIIBIO KOMIIBIOTEPHOT'O
MO/ICJTMPOBAHMS], HHTEPIIPETALIMH UX
pe3yJIbTaTOB.

Kombounamopuka perath KOMOWHATOPHBIE 33/1a41 Ha HEKOTOPBIM CHEIMAIbHBIM IIPHEMaM

peleHust KOMOMHATOPHBIX 3a/1a4

\Haznsaonaa zeomempus

*  pacmo3HaBaTb  Ha  4YepTexax,
PUCYHKax, MOJEISX U B OKpPYXKaloIleM
MHUpE IUIOCKHE U IIPOCTPAHCTBEHHbIE
reoMeTpuyeckre GUrypsi;
*pacro3HaBaTh pa3BEPTKU Kyda,
MPSIMOYTOJILHOTO MapaJiiesienurena,
[IPaBHJIBHOM NUpaMK/Ibl, IUJIUHAPA U
KOHYCa;

*CTPOUTH Pa3BEPTKHU KyOa u
PSIMOYTOJIBHOTO Mapasuiesienune/a;
*OIpeIeNATh 10 JIMHEHHBIM pazMepam
pa3BEPTKU (UTYpHI JIMHEHHBIE pa3Mephbl
camoii (purypsl 1 Ha060poOT;
*BBIUUCIISTH 00BEM IPSIMOYTOJILHOTO

[apauICJICIuIeaa.

*HAYYUTHCS BBIYUCIIATE OOBEMBI
[IPOCTPAaHCTBEHHBIX
reoMeTpuuecKux Quryp,
COCTaBJICHHBIX U3 IIPSAMOYTOJIbHBIX
napasulelIeIuIe10B;
*yIJ1yOUTh U Pa3BUThH
IIpeACTaBICHUS
[IPOCTPAHCTBEHHBIX
reOMeTpHYECKUX QUrypax;
*HAYUYUTHCS IPUMEHSATH IMOHATHE
Pa3BEPTKH JIsI BBIITOJHEHUS
MPAKTUYECKUX pACUETOB.

0




\leomempuyeckue puzypol

MI0JIB30BATHCS S3BIKOM
reOMEeTpUM Ui OINUCAHUS MPeIMETOB
OKpY’)KalolIero MHpa H WX B3aHMHOTO
PACTIONIOKEHHUSL:

. pacno3HaBaTh U H300paxaTh Ha|
YepTekax U PUCYHKaX reOMEeTPHUECKHE
GuUrypsl ¥ X KOHPUTYpAIIUH;

. HAXOUTh 3HAYCHUSI JUTHH
TUHEHHBIX 2JIEMEHTOB (Uryp U HX

OTHOIICHHS, TPAIAYCHYIO Mepy YIJIOB OT[®

OIl no 18011, npumensisi onpenencHus,

CBOWCTBA W TMpU3HAKH (UTYp U HX]
HIIEMEHTOB, OTHOILICHHUSI ¢buryp
(paBEeHCTBO. noi00ue,

CUMMETPHH, TIOBOPOT, NapayliebHbIHA
MEPEHOC);

. OMepupoBaTh ¢ HAYaJIbHBIMU
MOHATHAMU TPUTOHOMETPUHU U
BBITMOJIHATH DJIEMEHTApHBIE ONepalun
HaJ QYHKIUSIMHU YIIIOB:

o pemars 3a1a4u Ha
10Ka3aTeNbCTBO, OIUpasiCh Ha
W3yuyeHHble  CBOHCTBA  Quryp H

OTHOLICHUH MEXIy HUMH WM IIPUMEHSIS
M3Y4YECHHBIE METO/IbI JI0KA3aTeIbCTB;

. peliaTh HECJIOXKHbBIE 3aJa4yd Haj
[IOCTPOEHUE, IIPUMEHSISI  OCHOBHbBIE
QITOPUTMBI [IOCTPOCHHS C IOMOUIBIO
LUPKYJIS U JINHEUKH,

* pelarhb npocTenime
[IJITAHUMETPHYECKHUE 3aJa4H.

OBIIAJIETh METOIaMH
peleHus 3aj7a4 Ha BBIYUCICHHS U
oKa3zaTenbCcTBa:  METOJOM OT
IPOTHBHOTO,  METOJOM  I0A00HH,
METOJIOM TIepedbopa BapHaHTOB H
MCTOJIOM r€OMETPHYCCKUX
TOUEK;

MCECT

npuodpecTu OTIBIT
[pUMEHEHHsT  aureOpanyeckoro |
TPUTOHOMETPUYECKOTO anmnapara |
ujeil  JBWKEHHWS TpH  peIleHHH
reOMETPHUYECKUX 3a/1ay;

OBJIaJIeTh TPaIUIIMOHHOMI
cXeMOil  pemieHMs ~ 3agad  Hal
MOCTPOCHHE C TOMOINBIO LHUPKYJIS H
JIMHEMKH:  aHaiM3,  IOCTPOCHHE,
10Ka3aTejIbCTBO U UCCIIE/I0BAHUE;

. HAay4YHThCS pelIaTh 3a1a4u

Ha MOCTPOCHUE METOIOM
rEOMETPHUYECKOT0 MecTa TOYeK H

METOJIOM I10I00HSI.




H3mepenue ceomemp u
Yyec K Uux eeiudun

e o BBIYHCIIATH II0LIa x
i e choncha (Guryp, COCTaBJICHHBIX H3 IBYX HIIH
M3MEPEHUsl JUIMH, TUIOAJeH M YITOBs o MPAMOYTOBHUKOB
b

OpU pPELIEHUH 3a7a4 Ha HaxomeHHenapaﬂnenorpaMMOB
JUTMHBL  OTpe3Ka, JUIMHBL OprmHOCTH’TpeyFOJIbHI/IKOB, KpYyTa  CeKTopa;
PALHHEE SoTH . BBIYHUCIATH IUIOIIAIH
OKPYKHOCTH, I'palyCHOH MCEpPBI YTJI4;  IMHOroyroJbHUKOB, UCIIOJIB3YSI
. BBIYUCIIATH IUIOIIAH  |OTHOIIECHHUS! PABHOBEJIIMKOCTH U
TPeyroOJIbHUKOB, IPSAMOYTOJIbHHKOB,[paBHOCOCTABICHHOCTH;
[apajIeIorpaMMMOB. Tpaneuuu, | IPUMEHSATH
KPYI'OB U CEKTOPOB; areOpandecKui U
° BBIYUCIISTH JUTAHY TpI/II‘OHOMeTle{eCKI/Iﬁ aHHapaT H
OKPY/KHOCTH, JUTHHY yTH UJCH JIBUKCHUS NPU PEILICHHH 3a,11a11

Ha BBIUHCJICHUE ILIOINAAeH
OKPYXHOCTH;

. MHOT'OYTOJIbHUKOB.

o BBIYUCIIATH JJIMHBI JIHHEWHBIX -
DJIEMEHTOB  QUIYp W HUX  YIUIbL,
HCIIOJIB3YS dhopmyIibI JUTHHBI
OKPYXHOCTH U JUTAHBI JIYyTH
OKPYXHOCTH,  (OpMyJbl  IUIOLIAACH
uryp:
. peuiaTth 3aJa4u Ha

TOKA3aTeIbcTBO € HMCMOJIb30BAaHUEM
(dopMyJl JUIMHBI OKPY>KHOCTH M JUJIUHBI

JTyTH OKPYKHOCTH. bopmyi
rionianed puryp;
. pelnaTh NpakTUYeCcKHe 3a/1auH,
CBSI3aHHbIE c HaXO0X/ICHUEM
reOMETPUYECKUX BEJIMYMH
(Mcronb3ys npu HEOOXOAUMOCTH
CIIPAaBOYHUKH PI TEXHUYECKUE
Cpe/ICTBA).

Koopounamot . BBIYMCIIATH JUIMHY OTpe3Ka IOje OBJIAJIETH KOOPIHHATHBIM

KOOpAHHATaM €ro KOHIOB, METOJIOM  pelleHusl  3aJa4  Ha

BBIYUCIIATE  KOOPAMHATBI  CEPCANHBIBLIYUCICHUS U JI0KA3aTeNIbCTBA,
OTpe3Ka, . npuoOpecTH OIIBIT
° HCII0JIb30BaTh KOOPAMHATHBIH  |Hcrionb30BaHuUs KOMITBIOTEPHBIX
METOJ JUISl H3Y4CHHS CBOMCTB IPSIMBIX  [qporpaMM U1l aHAM3a  YaCTHBIX
M OKPYIKHOCTEH. CJly4yaeB B3aUMHOIO PAaCIOJIOXKEHHUS

OKPYXHOCTEHN U MPSIMBIX.




\Bexmopb!

OIIEPUPOBATH C BEKTOPAMHU: HAXOAUTh
CyMMY U pa3HOCTb JIByX BEKTOPOB,
3aJaHHBIX T€OMETPUYECKHU, HAXOAUTH
BEKTOD, PaBHBII [IPOU3BEICHUIO
3aJIJaHHOTO BEKTOpA Ha YHUCJIO;

G HAXOIUTh U1l BEKTOPOB,
3aJaHHbIX KOOpJMHATaMH: JUTUHY
BEKTOpa, KOOPJAMHATBI CYMMBI U
pa3HOCTH JBYX U 0ojiee BEKTOpPOB,
KOOpIAMHATHI IPOU3BEICHUS BEKTOPA HA|
YHCJIO, TIPUMEHSSI TP HEOOXOIUMOCTH
COYeTaATEeIIbHBIH, [IePEMECTUTEIIbHBII U
pacrpeeIuTEIbHbINA 3aKOHBIL;

° BBIYUCJIATH CKaJIApHOC
[IPOU3BCACHUE  BCKTOPOB, HAXOIHUTH
YToJl MCXIY BCKTOpAaMH,

yCTaHaBJIUBATh  MEPIEHIUKYISIPHOCTD
[PSIMBIX.

* OBJIaJICTh BCKTOPHBIM ME€TOAOM IS
peuIC€HuA 3a/1a4 Ha BIYACIICHUA U
J10Ka3aTCJIbCTBA.




